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PLENARY SESSION

OTKPUBAHE

Ha MexayHapoqHus HaydeH GopyM:
“DEFENSE TEHNOLOGY - SHUMEN 2017~

Jexan na ®axynrer ,,Aprunepus, [1BO u KUC*
[onk. mpod. a-p mmxk. Camo Ct. EBnorues

YBaxaemu r-H 3amecTHUK-kMeT Ha O6mmHa Lllymen,

YBarkaeMmu T-H 3aM.-00JIaCTCH yIIpaBHUTEl,

YBakaeMu TOCIIOfa TeHEepay, OQHIEPH, KypCaHTH U CTYCHTH,

TOCIIOXKH U TOCIOJA,

CKBIIH TOCTH,

3a MeH e vect na Bu npuserctBam c ,,[lobpe mommn” Ha MexayHapogHHS HaydeH
bopym ,,Or6panutensu Texnonorun [ymen 2017”7, Tasu roquHa PopymbT 1ie ce Mpo-
BeZle Ha J{Ba OCHOBHU €Tala: MeXIyHapoiHa HaydHa KOH(epeHIus Ha TeMa ,, J3noxkenne
Ha CHBPEMEHHH OTOpaHMTEIHU NpoxyKTH U JlemMoHcTpatuBHH cTpendu. [TspBusT eran
me ce nposene Ha 3 u 4 okromBpu B rp. IllymeH, a Bropusr — Ha 5 okTomBpu Ha AIL
,,MapkoBo“.

YBaykaeMu TOCTH, TOCTIOXKHU M TOCHOJA,

C OrpPOMHO YIOBOJICTBHE MOTa Ja O0sBS, Y€ HACTOSIIATa HaydHa KOH(EPEeHIMs ce
oprannsupa ot Pakynrer ,,Aptuepus, [IBO u KUC” na HBY ,,B. JleBcku” u Boennata
TexHHUYeCKa akajgeMmus — bykypem, PymbHuA; BOeHEH yHUBEpCUTET 3a TEXHOJIOTHUH,
Bapmaga, [Tonma; BoeHHOBB3MyIIHATA akagemus ,, XeHpu Koanma“, Pymbaus; YHUIBED-
CHUTET 3a BOCHHU Hayku, Bapmasa, [Tonma.

Hammwm rocru ca:

3aM.-KMETHT 10 00pa30oBaHue, HayKa U Kyarypa — a-p Haiinen Koces;

3am.-obnacrer ynpasuren Ha O6mact Llymen — umk. Ierko Illapenkos.

dupmMu 0T OTOpaHUTENHATa MPOMUILICHOCT — ,,JlyHaput”, ,,Apcenan’, ,,Apkyc”,
,,depHo mope”, ,,OnTukoenekTpoH”, ,,BazoBcku MammHOCTpOuTETHA 3aBoH” — COTIOT.

3a mppBU T PakynTeThT KaHAUAATCTBA ¢ [IPOeKT 3a mopkpena Ha MEKIyHAPOIHI
Hay4dHU (opymH, npoBexkaann B PemyOmuka bwirapus, kem ©onp ,,Hayanu nscnensa-
Hus Ha MuHHECTEpCTBO Ha 0Opas3oBanmero W Haykarta (MOH), koiito Gerre omobGpeH.
Hayunust ¢popym e cbhuHaHCHpaH Ha cToitHOCT 6929 nB.



VBaxkaeMu TOCIIOXKH U T'OCITONA,

ChIHOCTTA Ha IUCKYCHATA, OTHACAIA CE€ A0 OTOPAHUTENHHUTE TEXHOJOTUH, € HM3K-
mounTenHo BaxkHa. IIpe3 mociemuutre 15-20 roawHM OTOpaHUTETHHAT CEKTOp Oerie
CepHO3HO HAMaleH M TpaHC(GOPMHpaH IO OTHOIICHHME Ha eBpOIeHcKaTa M eBpo-
aTJIAaHTH4eCKa AeiicTBHTENHOCT. TpaHc]opmanuara B OTKPUTHSATA W TEXHOJIOTHHTE B
TIOJIETO HA CUTYPHOCTTAa M OTOpaHaTa ce U3pa3sBa B CICTHOTO:

- 3aKpHMBaHE Ha BAKHH HAYJHH U M3CIICAOBATEIICKU CTPYKTYPH 3a OTOpaHa,

- 3HAUUTETHO HAMaJISIBaHEe Ha MPENIPHATHATa B OTOpaHUTENHATa HHITyCTPHS B CpaB-
nmenue ¢ 1990 roauna;

- IIpeMeCTBaHEe Ha IEHTPAIM3UpaHaTa CTPYKTypa 3a KOHTPOI U KOOPAWHALIWS HA Ha-
YYHH ¥ OTKPUBATEJICKH ACHHOCTH ¥ MPOM3BOJICTBOTO B HHTEPEC HAa OTOpaHaTa;

- HAMaJIIBaHE Ha Pe3yJITaTHOCTTAa Ha MEXIyHapOAHATA aKTUBHOCT 3a KOOIIEpUpPAHE 1
HHTETPAIys B CHCTEMATa 32 OTKPUTHUS B TEXHOJIOTHUTE 3a CUTYPHOCT U OTOpaHa;

- 3HAYUTEITHO HAMAJIIBaHE HAa HAYYHUS MOTECHIIMAI, H3TPakIaH C JECeTHICTHS,

- oCTapsIa MaTepHanHa 6a3a 1 HEHHOTO Hee(heKTHBHO N3IONI3BAaHE 3a OTOpaHara;

- IWTICa Ha SICHA MOJNUTHKA 32 POJIITA HA W3CIICIBAHNUATA, PAa3BUTHETO U IPOU3BOACT-
BOTO Ha AEHHOCTTA B CHCTEMATa 3a CHI'YpPHOCT M OTOpaHa.

B cwmioro Bpeme Espomeiickusit cbio3 (EC) nma KpuCTaITHO sICHA 1€ 38 YCTONIHBO
(¢uHAHCHpaHe W ABJITOCPOYHU IEPCHEKTHBH 33 HAYYHH H3CICABAHHS W TEXHOJIOTHH.
INomntukata Ha Cpro3a € HAcOo4YeHa 3a M3TPaKIAHETO Ha €BpOINeiicka MHTEerpamus B
cdepara Ha M3CIICABAHUATA, 33 TIOCTHTAHE OT MPEINPUSATHATA HA JBITOCPOIHO U yCTOM-
YHBO HKOHOMHYECKO pa3BuTHe. ToBa cTUMynHpa Haii-goOpHTe KOMIIAaHHUY 32 H3TPaskaaHe
Ha KOHKYPEHTHOCIIOCOOHO CTONAHCTBO, OCHOBAHO HA 3HAHUS U yMEHUSL.

Opranmsanusata Ha Haykata u TexHomoruute B HATO craprupaxa obma CpiozHa
MOJUTHKA. TS ¢ KOHIIGHTPHpaHa B M3TPa)KAAHETO HA CHIO3HU OTOPAHHUTEIHH YMCHHS.
I'maBHata men Ha OpraHM3aIMsATa € Jla yBEINYaBa HAIIMOHAIHATE OTOPAHUTEIHH CII0CO0-
HOCTH Ha 0a3ara Ha CbBMECTHU HAYYHH M CHIO3HH M3CJICABAHMS M pa3MsHa Ha HH(pOpMa-
IIHISL.

JlHec HEE cMe CBUETENHN Ha eUH CIIOXKeH mporec. OT eaHa cTpaHa, IMHAMAIHOCTTA
Ha CBHIIECTBYBAINTE 3aIUIaXU M HENPEKbCHATHTEe HOBH 3amuiaxu. OT apyra cTpaHa, Io-
J0OpsSIBAaHETO HAa MEXIYHApOJHATA Cpesa 3a CHI'YPHOCT M HAMAaJISIBAHETO Ha BBH3MOXK-
HOCTTa 32 KJIACHYECKa BOCHHA arpecusl.

Hwue MoxeM fa BUIMM HOB ITBT 32 HAI[MOHAJHATA CUTYPHOCT. [ TaBHATa TOUKa € JImd-
HaTa CHTYpHOCT Ha WHAWBHAA, OOIICCTBCHUTE M MKOHOMHUYECKH ACIEKTH Ha JMIHATA
cUrypHocT Ge3 MOAIeHsIBaHEe Ha OOIECTBEHATa CHUTYPHOCT, TyXKICCTPAaHHUTE MOIUTHKH,
pa3y3HaBaHe U T.H.

VBakaeMU IocTH,

Hckam nma cpo01Is,9e B HACTOSIIIATa HaydHa KOH(EpEeHIHs ca PerncTpupaHy HoBedye
ot 100 yyacTHuIH, 1Ie OBbIAT IPEICTABEHU MOBEYE OT 58 NOKIIana U HAYYHH CHOOIICHUS
ot 63 aBTOpH.

Ome BeAHBX OT UMETO Ha PHKOBOACTBOTO Ha Dakynrera W akaIeMHIHUS CHCTaB
Onaromaps 3a BamIeToO MPUCHCTBHE. Bammst onwt, excriepTr3a ¥ TOTOBHOCT Ja CIIOAEIH-
Te 3HAHMS U MU Ca BUCOKO IIEHEHW U MHOTO HEOOXOIVMH.

Bux nckan Ha BCHYKHM Bac Aa MOXKeNast IIOI30TBOPHU AUCKYCHH, CIOACIISHE Ha HHTE-
PECHH UJIeH U IpeuIoxKeHs !

OtkpuBam MesxayHaponHaTa HaydHa KoH(pepeHuus ,31okeHne Ha CHBPEMEHHHI
OTOPAaHUTEITHH TIPOTYKTH .



WELCOME SPEECH

at the International Scientific Conference
“DEFENSE TECHNOLOGY FORUM SHUMEN 2017”

Dean of Faculty "Artillery, Air Defense and CIS"
Colonel Ph.D. engineer Sasho Stefanov Evlogiev
Shumen, Bulgaria
2017 October 3-d

Deputy Mayor for Culture and Education,
Deputy Governor of Shumen,

Gentlemen generals, officers, cadets and students,
Distinguished guests and dear friends,

I am honored to welcome you all at the International Scientific Conference “DE-
FENSE TECHNOLOGY FORUM SHUMEN 2017”.

Thank you for the interest you have shown — and thank you for coming here from
near and far to take part in our discussions over the next days.

First, 1 would like to express my deepest gratitude to the Dean of the Faculty of the
Military Technical Academy in Bucharest, Romania, Dr. and the delegation for coming
to Bulgaria and being a true partner in co-organizing this international event.

I‘m very pleased to see here in Shumen representatives from neighboring countries
and partner countries, companies in the defense industry, project implementers.

Our guests are:

- Deputy Minister of Defense of the Republic of Bulgaria

- Governor of Shumen Region

- Deputy Governor of Shumen

- Deputy Mayor for Culture and Education

- Director of "Weapons and ammunition" Head Office

- Companies in the defense industry —"Dunarit”, "Arsenal”, "Arcus”, "Black Sea",
"Opticoelectron”, "Vazov Machine Works" — Sopot;

- Representatives of the company "Telelink" EAD - Sofia

- Representatives of the company "Rohde & Schwarz"

Among conference participants are:

- Representatives of the "Military Police” - MoD;

- Representatives of the Ministry of Economy, Energy and Tourism;

- Lecturers from Shumen University “Bishop Konstantin Preslavsky”;

- Lecturers from the University of Library Studies and Information Technologies.

Dear ladies and gentlemen,

Discussing matters concerning the defensive technologies is extremely important. In
the last 15-20 years the defense sector underwent serious reductions and transformations
regarding the European and Euro-Atlantic realities. The transformation of the researches
and technologies in the field of security and defense is expressed in the following:
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- Closing important structures for scientific and research activities in the field of de-
fense;

- Significant reduction of defense industry enterprises in comparison with 1990;

- Removing the centralized structure for control and coordination of the scientific
and research activity and production in favor of the defense;

- Low effectiveness of the international activity for cooperation and integration in the
system of the research and in the defense and security technologies;

- Reduction of significant scientific resource built for decades;

- Obsolete material basis and its ineffective use concerning the defense;

- Lack of clear state policy for the role of the research, developing and production
activity in the defense and security system.

At the same time, the European Union has crystal clear goals, stable financing and
long-term perspectives for scientific researches and technologies.

The Union policy is aimed at building an integrated European research society for
achieving long-term and stable economic growth.

It stimulates the best teams for building competitive economy based on knowledge
and skills.

The NATO science and technology organization runs the total Union policy. It is
pointed at building allied defensive skills. The main goal of the organization is to in-
crease the national defensive abilities on the basis of joint scientific and applied research-
es and information exchange.

Today we are witnesses of one complex process. On the one hand, dynamics of exist-
ing threats and incessantly appearing new threats. On the other hand, improvement of the
international security environment and decreasing the possibility for classic war aggres-
sion.

We can see a new approach to the national security. The main point is the civil per-
son security, the public and economic aspects of the civil person security without under-
rating the state defense, foreign policies, intelligence and so on.

Dear guests,

I can announce that this scientific conference will be attended by more than 100 par-
ticipants. We are expecting very interesting research papers and scientific reports to be
presented at the conference; the number of reports requested was 45.

Once again on behalf of the faculty and staff, 1 would like to thank you all for
coming. Your experience, expertise and readiness to share your knowledge and ideas are
highly valuable and needed. I wish to all of us fruitful discussions, interesting ideas and
suggestion.
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LATEST WEAPON TECHNOLOGY - DEVELOPMENT AND ADVANCEMENT

Prof. DrSc Andon D. Lazarov
BFU - Burgas, Bulgaria

Introduction

As the planet looms towards war with ever-growing tensions between the world's su-
perpowers, armies, navies and air forces are in a constant race for the very best armament
systems. The world is closer to war now than at any time in the past 60 years and a for-
mer NATO commander issued a chilling warning - global conflict could erupt as early as
2017.

The advancements in warfare and weaponry over the past 100 years have been astro-
nomical. From the invention of the machine gun and the tank in World War One, to the
modern air force and of course nuclear weapons in World War Two, military advance-
ments have only continued to develop at a rapid pace in the latter half of the 20" century
and the beginning of the 21* century. These rapid changes seem to have altered the face
of warfare every decade. While much of the weaponry utilized today could still be called
‘traditional,” as global tensions remain high, nations are taking extreme measures to
maintain their military supremacy by developing new technologies that give them an
edge over perceived threats and enemies.

The accent in the present lecture will be made on military technologies, applied in the
airspace on the Earth, at sea, and under sea. A special attention will be given to futuristic
weapon decisions and implementations.

1. NEW FIGHTER AIRCRAFT TECHNOLOGIES

1.1. Sixth-generation jet fighter
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Next sixth-generation jet fighter is a conceptualized class of fighter aircraft design,
more advanced than the fifth-generation jet fighters that are currently in service in the
United States and development in other countries. The United States Air Force (USAF)
and United States Navy (USN) are anticipated to field their first sixth-generation fighters

e

in the 2025-30 time frame. The USAF is pursuing development and acquisition of a
sixth-generation fighter through the F-X program to complement existing platforms in
service such as the Lockheed Martin F-22 Raptor. The USN is pursuing a similar
program called the Next Generation Air Dominance, likewise intended to complement
and/or replace its existing aircraft such as the Boeing F/A-18E/F Super Hornet.

Boeing F/A-XX concept design

European aircraft giant Airbus is in the early stages of planning the continent's
next generation fighter jet. The unnamed fighter could replace current European fighters,
including the Eurofighter Typhoon, Boeing F/A-18 Hornet and Dassault's Rafale fighter,
in the next ten to fifteen years. Specific characteristics of these jets are as follows:

Eurofighter Typhoon is a large, twin-engine multi-role fighter, extremely maneu-
verable with a powerful engine. One drawback however is that the Typhoon was origi-
nally designed in the 1980s, before stealth became a key requirement for combat aircraft,
and has only marginal radar-evading capabilities [1].
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Eurofighter Typhoon

The Super Hornet has an internal 20 mm M61 rotary cannon and can carry air-to-air
missiles and air-to-surface weapons. Additional fuel can be carried in up to five external
fuel tanks and the aircraft can be configured as an airborne tanker by adding an external
air refueling system.

Boeing F/A-18 Supper Hornet

French Rafale jet fighter is a French twin-engine, canard delta wing, multi-role
fighter aircraft designed and built by Dassault Aviation. Equipped with a wide range of
weapons, the Rafale is intended to perform air supremacy, interdiction, aerial
reconnaissance, ground support, in-depth strike, anti-ship strike and nuclear deterrence
missions. The Rafale is referred to as an "omnirole" aircraft by Dassault.
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French Rafale jet fighter
F-35B Lightning is unbeatable, capable of vertical take-off and speeds of up to
1,200 mph (1,931 km/h ) at altitudes of 50,000ft (15, 240 m), equipped with laser guided
missiles and bombs. The warplane can down rival jets without firing a shot.

F-35B Lightning (Royal Air Force)
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Penetrating Counter Air

The U.S. Air Force is finalizing technology requirements for a new fighter jet to enter
service sometime in the 2030s. Known as "Penetrating Counter Air," the new fighter will
replace the F-22 Raptor and maintain American air superiority in future conflicts. The
sixth-generation fighter will incorporate a number of new technologies that for now exist
only on the drawing board.

Penetrating counter air

1.2. New generation Airbus fighter

The new generation Airbus fighter would look like a stealthy Eurofighter in both
performance and mission. It would be a high-end, high performance fighter with two
engines and optimized for air-to-air combat. It would have a powerful, long range radar
and beyond visual range missiles such as the UK's Meteor missile. Like the Eurofighter,
it would have a secondary air-to-ground mission. It would probably be capable of com-
manding a robotic wingman or a swarm of drones.

Airbus Defence & Space unveiled a concept for a FCAS (Future Combat Air Sys-

tem) - the future strike fighter for the 2030-40 timeframe designed to replace the Eu-
rofighter Tornado, which may be kept in service until 2040.
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Airbus Defence and Space's FCAS for a potential successor to the Tornado

Future Combat Air System (FCAS) is a twin-engine, twin-tail stealth design, and
would be a twin-seat design. The second crewmember may be especially important for
the FCAS concept of operations, which would see it operate in a wider battle network,
potentially as a command and control asset or UCAV(Unmanned combat aerial vehi-
cle)/UAV mission commander.

Airbus Defence & Space foresee it is not a strike aircraft in itself - but rather part of a
'system of systems' — with this manned strike platform networked with Eurofighters,
unmanned bomb or missile 'mules' and even UAV swarms. FCAS is conceptualized to be
a platform able to slot into a scalable system.

This vision closely aligns with the latest US Pentagon predictions on future air com-
bat — where manned platforms such as F-35 and B-21 would operate as networked nodes,
controlling missile ‘truck’ UCAVs and drone swarms in contested airspace.

1.3. Connectivity, not platforms is key (A330MRTTs)

Platforms will be enhanced with networks. For instance, a JRE (Joint Range Exten-
sion) Link 16 capability is now set to be added to French A330MRTTs (Airbus 330
Multi Role Tanker Transport).
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This will turn tankers into Link 16 data relay nodes — boosting situational awareness
for platforms operating beyond line-of-sight. (Link 16 is a military tactical data exchange
network). In addition laser air-to-satellite data transfer then could offer ultra-high speed,
secure communications — especially suitable for the vast amounts of video, imagery and
data that now need to flow around the battlefield.

JRE (Joint Range Extension) Link 16

The connectivity is of particular importance. Thanks to smaller, cheaper and more
capable computers, the ability of networks to adapt and reconfigure on the fly (think
smartphone‘s WiFi), is much more advanced and opens up new possibilities for air com-
bat. The idea is: the tactical transports to become ISR (Intelligence, Surveillance, Target
Acquisition, and Reconnaissance) nodes, and the tankers to become next-generation
electronic ELINT spy planes to help triangulate hostile emitters.

1.4. Lockheed Martin's Advanced Development Programs

Lockheed Martin's Advanced Development Programs, or Skunk Works, an-
nounced the future of the SR-72, a successor to the iconic SR-71 Blackbird reconnais-
sance aircraft. The SR-72 will be a strike and reconnaissance aircraft capable of topping
Mach 6. The SR-72 is a hypersonic technology, including a combined cycle propulsion
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system that merges a supersonic jet engine with a rocket engine. Following demonstrator
flight testing, a full-scale twin-engine SR-72, about the same size as the SR-71, could
achieve first flight before 2030.

B

SR-71 Blackbird

The advanced aircraft division is getting close to starting full scale development of
a Flight Research Vehicle (FRV) that could be piloted or operated remotely. This FRV is
expected to be about the size of an F-22 and use a full combined cycle propulsion system.
Lockheed Martin optimistically plans to fly an FRV in the early 2020s.
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1.5. MIG 41 Russia — Super 6th Generation Fighter

For balance, let us consider Russia — Super 6th Generation Fighter: MIG 41 Russia —
Super 6th Generation Fighter. The MiG-41 would be a completely separate develop-
ment from Russia’s fifth-generation Sukhoi T-50 PAK-FA air superiority fighter. The
potential new interceptor would be more of a so-called sixth-generation effort similar in
concept to the U.S. Air Force’s Penetrating Counter Air or the U.S. Navy’s F/A-XX or
Next Generation Air Dominance programs.

MIG 41 Russia - Super 6th Generation Fighter

1.6. Air-defence laser drone system

Next step in air-defence efforts is to make a missile-destroying laser drone shooting
down ballistic missiles with laser beams. An unmanned, laser-firing drone could intercept
nuclear missiles in flight, during the so-called "boost phase” [2]. The Pentagon's planned
drone would fly at upwards of 63,000 feet (19, 202 m) of altitude and would loiter near
enemy territory for a day or more, ready to shoot down ballistic missiles rising from
below with a concentrated pulse of laser light. Ballistic missiles are very difficult to shoot
down. Long-range missiles lob their warheads into a trajectory that typically involves a
flight through low earth orbit before descending upon their targets at speeds of up to
Mach 10. Missile flight is divided into three phases: boost phase (launch), midcourse
(coasting through space) and terminal (the minutes or seconds before impact).

20



US Army drone

The U.S. has built defenses for various types of ballistic missiles that involve inter-
cepts at the midcourse and terminal phases. For example, the Ground-Based Midcourse
Defense and (Standard Missile-3: Beating ballistic missiles on land and at sea) SM-3
missiles are designed to hit longer-range missiles in the midcourse phase. Meanwhile,
THAAD (Terminal High Altitude Area Defense) and the Ballistic Missile Defense
(BMD) version of Patriot, PAC-3 (Patriot Advanced Capability-3 (PAC-3) ¢ Lockheed
Martin), are designed to hit warheads in the terminal phase when they are closer to their
targets.

But the Pentagon currently has no defense that engages missiles in the boost phase,
and as it is pointed out, shooting down missiles during these early moments is the "holy
grail" of ballistic missile defense. Ballistic missiles are slowest in the boost phase, mak-
ing them easier to hit. During the boost phase, the actual warheads, decoys (artificial
targets), and other penetrating aids designed to fool enemy defenses are still attached to
the missile. So, if you shoot down a ballistic missile in the boost phase, then you could
take out multiple warheads and so-called “pen aids" with a single shot.

The problem with boost phase is that the defenses must react very quickly, and for
that to happen, the defensive weapon must be as close to enemy territory as possible.
Most modern ballistic missiles are launched from mabile launching pads, making launch
locations difficult to predict.
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Airborne Laser as it was supposed to work (Boeing YAL-1)

First attempt to developing laser weapons for this kind of purpose has been at the be-
ginning of 21th century. The effort culminated in the (Boeing YAL-1), YAL-1, a 747
jumbo jet outfitted with a Chemical Oxygen lodine Laser (COIL) but canceled based on
is inefficiency. It has to be for long time close to the enemy base to intercept the ballistic
missile.

Iranian Shahab-3 missile, 2009. (A potential target)
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Now the Missile Defense Agency wants to try again. What's changed? Two big
things: the rise of solid state and liquid lasers, and drones. While the COIL laser needed a
747 to store the chemicals and electronics involved in generating a one-megawatt laser
beam, new solid state lasers are much smaller. The weight goal of General Atomics' 150
kilowatt HELLADS laser weapon, currently under development, is approximately 1,650
pounds (748 kG). Scale that upward to a 1 megawatt laser and you have a weight re-
quirement of 11,550 pounds (5,239 kG), which is right in the Missile Defense Agency's
drone payload requirement.

Pilotless drones have other advantages. They are cheaper to fly and can remain in
flight for much longer periods of time than manned aircraft. In fact, the Missile Defense
Agency (MDA) wants the new laser drone to be capable of loitering for up to 36 hours at
altitudes greater than 63,000 feet (19,202 m) or higher and would have a much longer
range, in the hundreds of kilometers, due to the lack of laser-degrading particles in the
atmosphere at very high altitudes. Flying higher than the YAL-1, this laser drone would
have more time to engage the target. It would also be more difficult for enemy forces to
shoot down - and not need its own fleet of flying bodyguards to ensure its safety. A
scaled-down technology demonstration is scheduled for 2021, although North Korea's
progress toward fielding an intercontinental ballistic missile capable of reaching the
continental United States may lend a sense of urgency to the program.

1.7. HELLADS

The High Energy Liquid Laser Area Defense System, or HELLADS, is the combina-
tion of a dozen different technologies for one awesome purpose: laser weapons mounted
on fighter jets. Managed by DARPA, the HELLADS program aims to produce a 150-
kilowatt laser that’s light enough to fit aboard a relatively small plane like a B-1 Lancer,
which means it has to be roughly 10 times lighter than any similarly powered current
laser. [4]

150-kilowatt laser that’s light enough to fit aboard a relatively small plane
like a B-1 Lancer

23



HELLADS, is a weapon being developed to counter rockets, artillery and mortars.
The difference between HELLADS and traditional weapons is that it utilizes lasers to
shoot down threats, and is also compact enough to be deployed on a traditional fighter
craft. Unlike traditional lasers that need a cooling off period, the liquid lasers HELLADS
can fire consistently as long as they contain a cooling system, making them far more
effective in war. The HELLADS system has been in test stages for the past six years, and
are anticipated to be fully operational within the next five years, changing the face of
modern warfare.

HELLADS - a weapon being developed to counter rockets, artillery and mortars
2. Terrestrial weapon systems

2.1. Long-Range Tactical Missile system Long-Range Tactical Missile system

The US Army is getting a new long-range tactical missile system, known as Deep-
Strike. The DeepStrike missile was originally developed for the U.S. Army's Long Range
Precision Fires program. The missile system will replace the Army Tactical Missile
System, or ATACMS (Army Tactical Missile System) developed as a means to strike
enemy headquarters, fuel and supply depots, helicopter bases, and other high value tar-
gets at ranges of up to 190 miles (305.775 km). The DeepStrike missile will be able to
strike targets up to 309 miles (497.287 km) away with precision, including moving tar-
gets both on land at sea. It means that New Long-Range Tactical Missile, DeepStrike is
designed to hit targets far behind enemy lines.
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Long-Range Tactical Missile system, DeepStrike

Army Tactical Missile System (ATACMS)
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2.2. Devastating’ New Terrestrial Weapon
The Kinetic Energy Projectile would be a tungsten warhead that moves at three times
the speed of sound, destroying anything in its path [3].

Kinetic Energy Projectile (KEP), a devastating weapon that can destroy anything in
its path. It is like a big shotgun shell. However, unlike a shotgun shell, The KEP moves
at incredible speeds of “Mach 3 to Mach 6. Those kinetic energy projectiles are warheads
that take advantage of high terminal speeds to deliver much more energy onto a target
than the chemical explosives they carry would deliver alone. The exploration is in a
conceptual phase and not yet any sort of actual program: But the idea is to use that capa-
bility in existing launch platforms as part of the weapons suite that already exists. The
main contender for a launcher would be the Army Tactical Missile System, made by
Lockheed Martin.

2.3. T-14 Armata — Russian Tank

Russia's next-generation main battle tank can fire an anti-tank missile at targets more
than seven miles (11 km) away. The T-14 is a formidable-looking beast. Armed with a
new 125-millimeter main gun, an unmanned turret, modular armor, and an active protec-
tion system designed to shoot down incoming missiles, the vehicle has caused a stir
within NATO's tank community. One particularly dangerous feature is the Armata’s
ability to destroy targets at ranges of up to 12 kilometers, or 7.4 miles. Capable of speeds
of up to 56mph 90 kmph — 10mph (16 kmph) faster than the US's top tank the M1
Abrhams — the Kremlin's first batch of 100 are currently undergoing trials preparing for
combat.
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Russia's tanks can outpace their US rivals

2.4. 9K720 ISKANDER - RUSSIAN ISKANDER-M MISSILE SYSTEM:

CREDIBLE DETERRENT

The 9K720 Iskander (NATO reporting name SS-26 Stone) is a mobile tactical short-
range ballistic missile system. The missile systems are to replace the obsolete OTR-21
Tochka systems, still in use by the Russian armed forces, by 2020.

The Iskander-M is a mobile short-range ballistic missile system designed to be used
in theater level conflicts with an official range of up to 500 km (minimum-50 km. Highly
mobile and stealth, it can hardly be detected even with the help of space reconnaissance
assets. The accuracy, range and ability to penetrate defenses allow it to function as an
alternative to precision bombing for air forces that cannot expect to launch bombing or
cruise missile fire missions reliably in the face of superior enemy fighters and air defens-
es [5].
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The Iskander-M weighs 4615 kg, equipped with two solid-propellant single-
stage guided missiles, which use stealth technology. Each missile in the launch carrier
vehicle can be independently targeted in a matter of seconds.

The missile cruises at hypersonic speed of 2100-2600 m/s (Mach 6-7). The high ve-
locity of the missile allows it to penetrate antimissile defenses. Flight altitude is up to 6—
50 km. Interval between launches: less than a minute. The missile can maneuver at dif-
ferent altitudes and trajectories and can turn at up to 20 to 30 G to evade anti-ballistic
missiles. It is controlled in all phases of the flight with gas-dynamic and aerodynamic
control surfaces. Targets can be located not only by satellite and aircraft but also by a
conventional intelligence center, by an artillery observer or from aerial photos scanned
into a computer.

3. Marine Weapon: at sea and under sea surface

3.1. HMS Daring

There are incredible military weapons like invisible warships, and super submarines.

One of the Royal Navy's most advance warships, the HMS Daring is currently
battling ISIS in the Gulf after coming into active service in 2015. Sleek and stealthy, the
£1 billion Daring is the leading vessel in Britain's squad of powerful Type 45 destroyers.
Armed with sophisticated radar and missile systems, the Daring can also house 60 deadly
Royal Marines and deploy them to the field. Despite being blighted by engine issues
earlier this year, the Type 45s are still some of the most impressive warships in the
world. HMS Daring is fighting ISIS in the Middle East
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HMS Daring

3.2. USS Zumwealt (DDG-1000)

The new pride of the American navy the USS Zumwalt was set to be officially com-
missioned in Baltimore. Incredible looking with a Star Wars-esque appearance, the de-
stroyer is already out there roaming the world's oceans undergoing sea trials — with an-
other 32 on order. As the ship as it is designed to be almost invisible — showing up on a
radar as a small fishing boat despite being a whooping 610-foot (186 m) long. It is armed
with 600 rockets which can hit targets more than 70 miles (112 km) away and is set to be
the world's first warship equipped with a science fiction style rail gun — which use elec-
tromagnets to hurl slugs at speeds of up to 5300 mph. 8530 kmph.

USS Zumwalt (DDG-1000). USS Zumwalt is a supreme feat of engineering
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3.3. K-329 Severodvinsk

Silent and deadly, Russia's new submarine is the leading force in its growing fleet.
The K-329 Severodvinsk is the centre piece of Russian’s small by stealthy submarine
fleet which has been warned to "outmatch™ the undersea power of NATO. With its mas-
sive size of 13,600 tons, it is nuclear powered with an unlimited range and its might has
already been talked up by the Kremlin's rivals in the Pentagon. Experts have already
warned Russia's submarine fleet could be a key in cutting off Europe from the US in a
looming invasion.

Severodvinsk - the pride of Russian’s navy

3.4. Autonomous Submarine

Boeing is teaming up with America's largest military shipbuilder to work on under-
water drones for the U.S Navy. The alliance is aimed at creating drone submarines [4].

Boeing was already at work on the Echo Voyager, a full autonomous underwater ve-
hicle designed for repeated use. Measuring 51 feet (15.54 m) long, the vehicle is built to
operate at sea for months at a time with a hybrid rechargeable power system. Adding
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Huntington Ingalls Industries to the project will presumably add additional marine exper-
tise. Unlike other drone systems, Boeing wants the VVoyager to not need any surface ships
or crew standing by [6].

4. Futuristic weapons

4.1. Railgun

An electrically charged and powered massive projectile launcher, the Railgun’s tech-
nology can theoretically aid in launching aircraft into space. As a weapon, the Railgun
has been built and tested to fire non-explosive ordnance at extremely high speeds, faster
than the speed of sound in fact, in order to be used as anti-aircraft and anti-missile wea-

ponry [4, 5].
E

Railgun

The technology to fully support the Railgun is still being developed by the U.S. Na-
vy, in particular, the need to equip naval vessels with battery power that can support the
weapon, as well as the necessity of developing Railgun technology itself to slow down
the speed at which the weapon erodes. This weapon of the future is firmly in the sights of
the military, and there are hopes to fully equip ships by 2025.

4.2. Free Electron Laser

The Free Electron Laser is another of the U.S. Navy’s forays into harnessing laser
technology to be a primary weapon to shoot down missiles, rockets and enemy aircraft.
Beyond the abilities of the laser system, which runs on high speed electrons running
through a magnetic tube, the laser will be capable of sensing, tracking and targeting the
enemy as well as sharing information with command. While this type of laser has been
used in many non-military fields for years, the U.S. Navy has only recently commis-
sioned contracts to build prototypes of the weapon. As of yet, there has only been one
prototype demonstration, with an operational prototype expected to be available by 2018.
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Electron Laser

US Army: LaWws (Laser weapon system)
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4.3. BioDesign Synthetic Organisms project

An extremely ambitious project, again headed by the Defense Advanced Research
Projects Agency (DARPA), it is difficult to fully comprehend the purpose and ramifica-
tions of the BioDesign Synthetic Organisms project. In essence, the project aims to com-
pletely override evolution and create an engineered organism that can defy death, but
transversely can also be destroyed with a kill switch. If this sounds like the film Univer-
sal Soldier then you would be correct in your assessment. DARPA’s aim with the project
is to “maintain peak soldier abilities and then restore those abilities as soon as possible
after an injury. This will include the development of advanced prosthetics (featuring
mind-controlled limbs), neural interfaces, the ability to survive blood loss, and even
neurotechnological solutions to treat psychological trauma such as PTSD.” The ‘super
soldier” will allegedly also have a loyalty code implanted in its DNA as well to keep
them fighting for the right side. While DARPA and many commentators have said that
the project has made astonishing headway, the reality of seeing a Universal Soldier in
real-life combat anytime soon is highly unlikely.

BioDesign synthetic organism

Conclusion

The military technology is continuous developing. Invisible warships, super tanks
and unbeatable planes pack the world's arsenal. We are witnesses of ever growing might
and intelligence of the weapons. It is difficult to make any prognosis for the future of the
world and what will be the outcome of upcoming 3th world War despite any analyzers
claim that it already has started with multiple regional conflicts over the world. Let us
hope that new weapon technology and their future prospective will have deterrent effect
in order to avoid it.
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Abstract: The effectiveness of the unguided rockets can be influences by many factors, like
initial conditions perturbations as a small displacement of the firing pods between two launches
due to its oscillations. As a consequence, all those parameters have to be taken into account in
order to obtain an efficacy firing. This paper will focus on the unguided rocket effectiveness.
Using the physical model for the trajectory, we will study the accuracy of the unguided rocket
through a statistical analysis and several target models.

Keywords: unguided rocket, ballistics, accuracy, impact probability and destruction

1. Introduction

The unguided rockets are mainly used for missions such us: destroying personnel,
military devices, and making target inoperative on large area; slowing down enemy
movements, or imposing to enemy troops a specific move; preventing access to specific
tactical areas through barrage firing; and providing support by fire tactical maneuvers to
friendly troops.

The use of the unguided rockets implies the study of the problematic of their
efficiency. Through a preliminary physical and ballistic study completed by some
simulations, we tried to set up a model evaluating the efficiency of the weaponry system,
in terms of impact accuracy on target. We managed to set up a physical system of
trajectories, considering the ballistic parameters. By implementing this theoretical model
in numerical methods, we have created a simulating interface for calculating the ballistic
results and statistical data. It focuses mainly on the accuracy of multiple rocket launching
systems [1]. This algorithm returns useful results and allows to handle different cases
corresponding to missions.

2. The mathematical model for the unguided rocket trajectory

The main goals of external ballistics are to set up equations whose solutions will
describe as realistically as possible the unguided rockets trajectory [2]. This requires
firstly having in mind all the aerodynamic forces that are applied to the rockets.
Thereupon, this part aims to describe the physical problematic of an unguided rocket
flight, by calculating its trajectory system of equations. In addition, a second aim of this
paragraph is to realize a numerical model solving this mathematical complex system for
one unguided rocket trajectory [3].
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As an object moving in the air, the rocket is subject to aerodynamic forces [5]. Those
are consequences of the rocket moving in the air. The dynamic pressure distribution E, on

the rocket surface is F, = : pv2, which is generated by the movement of the rocket in the
air [6]. The aerodynamic_ forces result from this dynamic pressure, moreover three

resultant forces are deduced on each direction from the velocity referential system. All
those forces are applied on the centre of pressure [6].

The first is called drag f it’s opposed to the rocket velocity v

Fo=—SoviscE @)
The second is the lift "_ , this forc_e is perpendicular to the velocity:

B = oV iSC, T @
The third is ., horizontally devia_ting the rocket :

F =ZpVisCE; ®)

where Cy .C.C.are coefficients linked to a angle between velocity and rocket longitudi-
nal axis.

The mathematical model of the unguided rocket trajectory [2], [4] is done by the
following system of differential equations:

d¥ - _— )
——=-K V" —gsin(@, )+ acosla,)

ar : : L)
a6, o . el g
—- = K. Qv — K. .—‘—:['E'SI:E:__-!

dt ! Sdr F S

de;, . I

— = Kzﬁl—f}r _:{z‘--—‘

Gr . Gt ,

dae, dp . o .dp g
- = — — K .V + K — +=cos(6,)
dt de - Tdr S
do,, df o, af

— = .—‘—."fz'"l.'-‘.',l.'-‘.’;:-'l-"fzd'—‘
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where:
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B = :—LPﬂrsrC:f. = -_-TPSIrEFCEf. Km = 3;1_ pSher Co = :;I_PS-lrEF-':ll::c'
The equation systems (4) is solved using a program presented in Fig. 1

WALTIPLE GALCULUS oo cisirbal
T F S S el it

g

STATIETICS — n.—nl B

Cokaln Cragh

Figure 1. The interface of the computer program used for trajectory model

The program has the following modules:
(1) Initial conditions module;
(2) Multiple launching module;
(3) Single launching module;
(4) The results.

3. Numerical results

We will use the unguided rocket trajectory (4) solved by the program presented in
Fig 1. We have a precise model of target with health gauges, and we will analyze the
effectiveness of firing. In this study, a 64 launching campaign will be used with a large
scale of perturbation.

37



T T T T T T T

1000 _.:__E:EE_z_S.EJ_@_gJ_S____E __________ oo EEOREPES FEORECEEES [ 4

| xm=16216.3079 !
! ym=35 hoa7 5 :
003 LT :

| deltaX=13 9261 :

! deltay-35 9987 |

[ i
e .
' pooE ' '
000 e - --oee oo oo Rt e  RaELE boneeeee besemnaes 4
: : : P : :
1500 bo-emmeso e EEEPTPTPre |poooeoee] Joemose prboomoeon e posooe-e- poooe-e-
145 15 155 16 165 17 175 18

Figure 2. General 64 rockets fire campaign used for statistic study

Next we will change the number of parts inside the target. We will consider a target
with an uncertain position. Therefore the mean point of impact will be situated at 357 m
from the centre of the target. Here are the 3 types of target used, seen in Fig 3.

| H B

Figure 3. Target used for comparative study : (3x3), (5x5) and (10x10)

With a small number of parts, the target is totally destroyed with this firing
campaign. We see that all the parts suffer hit and even the ones suffering one hit are
destroyed because of the shrapnel effect. This target has a total of 180 life points.
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Figure 4. Large scale target with (3 x 3) parts

CEP= 581 0915 [m]

Matrix number of hit= Median poirt along X= 162163073 [m]
322 Median point along Y= -35.9987 [m]
413 . .
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goo
ooo Destruction percentage (%) =100
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Figure 5. Results in the case of a large scale target with (3 x 3) parts

Therefore we could add that, to entirely destroy the target with a 34% probability to
hit, the first statistical number D95% of rockets launching in order to obtain a 95%

destruction of the target, is: o
795 = number of life,

Dozee = | — | = hit percentage
' 852180, 34 ®)
Dgze = | ——— |= =5
e Vo100 .'l 100

As we can see on those different schemes results, from 64 launches, only 22 reach
the target in 15 parts (Fig. 6 and 7). The hits are distributed on all the rings composing
the target. The hit probability is about 34. The additional data of this simulation is the
destruction percentage which is about 41%. In that case the target has a total of 3040 life
points, Dgz:y = 242,
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Figure 6. Large scale target with (5 x 5) parts

With a large number of parts (Fig. 8 and 9), the destruction percentage reaches only
6%, because only 19 parts are impacted and an even fewer number are impacted several
times. Therefore only some peripheral ones reach 100% destruction, and the target

remains quite unaffected. With a total of 5500 Life points, we have: Dzg:, = 1776

In this part we have mainly studied the algorithm capacity on several cases. We have
seen the way the algorithm was creating random disruption in the initial conditions of
launching. How it was able to compute several disturbed trajectories and the impacts on
the ground. Furthermore we have conducted a statistic study on the effect of the
disruption on the unguided rocket accuracy [7]. In addition the durability of various kinds

of targets on several situations has been examined.
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Figure 7. Results in the case of a large scale target with (5 x 5) parts
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Figure 8. Large scale target with (10 x 10) parts
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Figure 9. Results in the case of a large scale target with (10 x 10) parts

This model remains limited by its targets panel, it can only generate circular ones.
Furthermore the dividing logic of the targets can be improved, likewise the general
geometry. Another way of improving this model would be to realize a Probability to Kill
study. For this purpose, the condition when the target is considered killed has to be
established. Two kinds of conditions can be chosen. The first one would be hit on some
vital points. The second would involve reaching one pre-decided destruction percentage
from which the target is considered destroyed.

4. Conclusions

In this study we ran a physical analysis conducting to a final equation system whose
parameters were included in a ballistic model. Implementing it on computer program by
creating a code with an interface enabled us to find an approximate solution of the system
thanks to Runge-Kutta method. It can simulate a trajectory whose order of magnitude in
terms of range and velocity is matching with real launching parameters and results. This
first code validates our previous ballistic theoretical system.

The last part of the study focused more precisely on validating an algorithm by
analyzing multiple launchings [1] campaigns trajectories. This algorithm is able to
simulate several launches sequences with initial conditions disturbed. This model aimed
to describe the influence of perturbations in the initial conditions that could have big

41



consequences on their accuracy on impact [7]. It also described how the nature of the
target according to its position and its capacity to endure direct hits influenced the final
results of a multiple rocket launching. The various and precise data resulting from those
tests also allowed us to validate this program.

This program can also be developed in several ways. The model describing the
probability to kill if hit can also be implemented on the algorithm. In addition, the
statistical model more generally used in this program fits with the simple type of target
and could be modified according to more realistic parameters.
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Abstract: By computing the useful information obtained with the internal and external
ballistics, the theoretical trajectory of a bullet can be calculated. In order to get the most
accurate values, preliminary knowledge is needed. So by using appropriate tools and software,
a bullet's trajectory can be calculated if the correct values are provided (mass, diameter, initial
angle, initial speed). Using the physical model for the trajectory and the experimental means we
obtain the bullet impact and ricochet.

Keywords: Ricochet, impact, ballistics, accuracy

1. Introduction

In order to compute the trajectory of the bullet, the different forces and phenomena
occurring during the flight need to be assessed. The most effective way to do that is to
express all the forces applied to the bullet and to establish the equations of the move-
ment. Some hypotheses are taken in account: the bullet is studied for a short-range; the
Corriolis force is neglected etc. There following forces are considered to be applied to the
system: weight (&7 and drag (77
mg 1)
-aVse, 2

with:
- o, density of the air [kg/m3];
- 17, speed of the bullet [m/s];
- 5, cross sectional area [mZ];
- C,, drag coefficient.
Next we can establish the equations needed to study the bullet movement. We use the
fundamental principle of dynamics. The following equations are obtained:
dv 1a

el - g cos@ &)

L L v
In order to obtain the bullet trajectory we use the following initial conditions:
- the initial speed 173,= 700 ny/s;
- the initial angle #,=5 °;
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- the initial position (xz;.1,7=(0, 0);
-the massm =9 g;
- the bullet diameter = 7,62= 107°m.

2. The computational program

Using the equations presented above we set up a computational program having the
aim to calculate the single or multiple trajectories (fig.1). The impact points of the
trajectories are obtained by taking in account some obstacles.

1

— Weapon's paramet — Ohstach
s 0.9
o ETm [ Nurnber of existing obstacles 1
Selected obstacle B 08
m 79 [o] G
Type of the obstacle v | (xormy) 071
et [ o Xmax [ w0 | [m] 06
ind | 12
Xrmin o | Im] 08
WO [ sz | [ms]
Ymax [ 225 | [m] 04
Vi Tl 03
min [ s | [m
Default values Madify 02
Zmax [ g0 | [m]
— Initial conditions: [mi o1
Zrmin 0 m
Cl 0
xo 0 [m] AETASEEE 0 01 02 03 04 05 06 0T 08 09 1
Y0 o [m] Display infos Remave obstacle 1
0 [ os m
om) alculation 09
tetalH | 4 °1 08
Calculate trajectory | | Calculate multple trajectory
tetaly [ 5 | [°] 07
Enter parameters in "cond_init" file
nx [ 06
[ Fig 05
Figures inine
nz [ 1 Clean figures o4
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Figure 1. The interface of the computational program

In the Weapon's parameters section, the user can modify: the diameter of the bullet,
the mass, the drag coefficient, and the initial velocity. In the Initial conditions section
are the firing parameters: initial position (*;.%..Z;), the horizontal and vertical angles
(V&,z.8y-), and the number of different position for each parameter
(g Mz, MgmaMap)-

Two other buttons were also added: the "Default values™ button will modify the
values of the two section so that they correspond to the defaults conditions of firing
(d =7.62mm, m =7.99, tip_ocx=1, ind =12, 1}, =983m/s, &, =0m, ¥, =0m,
Z,=05m, 8,5=0° 8,.=1° n, = n, =n; = ngy = nap = 1); the "Modify" button
is used to save the weapon's parameters and the initial conditions before a simulation.

In the Obstacles section, the user can:

- see the details of every existing obstacles, by entering the number of the and then
clicking on "Display infos". The user will access to the type of the obstacle (perpendicu-
lar to the x-axis or y-axis), and the minimum and maximum coordinates along the differ-
ent axis. If the entered value is above the number of existing obstacles, the program will
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display the information of the last obstacle. If the entered number is null or negative, it
will display the information of the first obstacle.

- create an obstacle, by entering its number, its type, and the minimum and maximum
values of its coordinates and then clicking "Add obstacle". If the obstacle is an x-type,
the X, and .., coordinates must be the same. If it is an y-type, ¥ip and ¥,p,must be
equal. The user can either create a new obstacle by entering a number above the number
of existing obstacle, or replace one by typing the number of one already existing.

- remove an obstacle, by typing the number of the obstacle and then clicking "Re-
move obstacle".

In the Calculation section, the user has two choices: calculate one trajectory with the
initial parameters entered in the "Initial conditions™ section; calculate multiple trajecto-
ries on the same figure with the parameters entered in the "cond_init" file of the pro-
gram’s directory.

Finally, on the Figures section, the user can choose where to plot the figure: in the
interface, in the two already existing graphs (by choosing "Interface Figures"), or in new
appearing windows (by choosing "Outside Figures"). The two different options can be
chosen at the same time.

3. Numerical results

We will use the computational program presented in Fig 1 in order to calculate the
two distances &, and & of the associated obstacles, for the following type of firing
range (fig. 2). The aim is to obtain a best configuration for the firing range in order to
avoid the ricochet and the impact points outside the area of the firing range.

TARGET N

Obstacle 2

[ 4, 30w

Obstacle 1

d1

Shooting line

Figure 2. The firing range configuration
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The bottom position of the obstacles is considered at 4m and the top is considered at
10m, and for the target wall the bottom is at ground level and the top at 10m.

The problem can be considered as a geometrical problem: the best disposition is
made such as the first and second obstacles occupy the biggest surface possible. It also
implies that, for a maximum efficiency, they need to only block specific trajectories and
not trajectories that the other ones could block (fig. 3).

d2

*.5m

h|

3¥0m
Figure 3. The geometrical problem of the firing range configuration

By running a simulation with the following parameters: X, = ¥, = lm, I,= 0.5m,

8. = 0F, and by making , &, from F to 11.4", are obtained the results presented in fig. 4.

0 Bl 0 50 ) 0 EQ 0
X}

Figure 4. The trajectories obtained for the best firing range configuration

The set of two obstacles positions, respectively at 47.5m and 128.9m and the target
wall placed at 350m, we can stop trajectories for £, < 11.4°.

4. Experimental results

In order to study the velocity and the angle of the bullet ricochet, the following ex-
periments were done (fig. 5). A gun, with a fixed location, will shoot at a target with a
fixed angle. Then, if the ricochet phenomenon occurs, the bullet will impact at a card-
board panel. All along, a camera with fast recording (up to 3000 frame per second) will
focus on the target area. That way, it will be possible to work with the recordings and
gather data such as the initial velocity, the ricochet velocity, and the vertical ricochet
angle. The time will be obtained using the Photron software: the time being obtained
using each video frame (fig. 6),
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Figure 5. The experimental configuration

Figure 6. The velocity of the impact bullet calculation

We know the dimensions of the target, the distances between the camera and the tar-
get, and the angle between the trajectory of the bullet and the target. Using this data and
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by assuming that the bullet hits the centre of the target, the impact angle can be calculat-
ed (fig. 7).

T

Specific dwnemion, d
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Figure 7. The angle of the impact bullet calculation

4. Conclusions

In this study we ran a physical analysis conducting to a final equation system whose
parameters were included in a ballistic model for computing the ricochet parameters of
the bullet. Implementing it on computer program by creating a code with an interface
enabled us to find an approximate solution of the system using the Runge-Kutta method.
It can simulate a trajectory whose order of magnitude in terms of range and velocity is
matching with real firing parameters and results. This program can calculate the impact
point using the different types of obstacles.

The experiments about the ricochet velocity of a bullet highlight a few points: the ini-
tial velocity of a bullet varying from one experiment to another, while the firing condi-
tions are the same; the angle of the target has an important influence on the bullet rico-
chet angle and velocity: for high incident angles, the bullet will be deflected with a lower
velocity.
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Abstract: Results of theoretical modeling of mortar projectile’s fragments propulsion were
shown. In conducted investigations, due to dynamic character of whole phenomena character-
ized by extremely high values of strains, the meshless explicit approach was used (Smoothed
Particle Hydrodynamics method implemented in AUTODYN software). Results were compared
with simplified Gurney’s formula, which provided high accuracy for the cylindrical part of the
casing in which detonation is fully developed and resulted in higher values of relative discrep-
ancy of initial velocity for the non — cylindrical region, especially where the detonation is not
developed.

Keywords: Gurney’s formula, mortar projectile, explosion, terminal ballistics, meshless methods

1.  Introduction

The mechanisms of influence on enemy of different types of ammunition is strongly
dependent on projectile’s construction and conditions of its use. The most popular type of
considered devices are fragmentation projectiles, in which the fragments are launched by
products of detonation of high explosive. One of the crucial parameters for this case of
projectiles is fragments” initial velocity, which significantly determines destructive potential
of applied shell. Commonly, during estimation of lethal abilities of various systems, the
Gurney’s formula is used [1]. This simplified approach is based on one — dimensional
model of the explosive system and works correctly especially in cases of regular geometries
(cylinders, plates — Fig. 1), ensuring approximately 10 % accuracy [2].

EXPLOSIVE METAL

M =TOTAL

METAL
MASS PER MASS PER
UNIT AREA UNIT AREA

Figure 1. Open - faced sandwich [3]
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For the cylindrical symmetry, Gurney assumed that the gases move radially outward
from the central axis of the explosive charge. Moreover, he imposed that the radial veloc-
ity of gases varies directly with the distance from the axis to the casing [4]. In accord-
ance with Gurney’s model, the fragment’s initial velocity is approximately equal to:

c
v =[2E |- M 1)
C
1+—
2M

where E denotes kinetic energy per unit mass, C — mass of the explosive per unit

length, M — mass of metal casing per unit length. The constants ~/2E for various explo-
sives is commonly available and its value depends on confinement conditions — it de-
pends on thickness of casing and strength properties of casing material. For example, for

the TNT the value of +/2E varies in range between 2.039 km/s (for thin case) and 2.505
kml/s (for thick one). The relationship between initial velocity of fragments and ratio C/M

for two presented values of +/2E have been shown in Fig. 2.

1
R4
|

0.0 } . ! . . . .

Initial fragment velocity [km/s]

CcM

Figure 2. Comparison of initial velocities, predicted making use of Eq. (1) for two
values of ~/2E (1 - 2.039 km/s; 2 - 2.505 km/s), as the function of C/M

Taking into account, that in real conditions the Gurney’s assumptions are not satis-
fied (especially for conditions of projectile’s shapes different from cylinder and spheres),
in presented work, the results of numerical estimation of fragments velocity produced by
explosion of mortar projectile have been shown and compared with results obtained
making use of Gurney’s formula. This results are treated as the introduction to further
works in under consideration area.
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2. Numerical model

2.1.  Numerical approach

Numerical modeling of extremely dynamic phenomena like materials launching by
detonation products needs a special approach. The reason of difficulties during calcula-
tions is presence of large deformations (strain) of material, which results in impossibility
of application of classical Lagrangian approach well — known in finite element analysis
(method fails due to large distorsion of elements).

One of the alternative ways in investigations of similar problems is application of
meshless methods. Its efficiency was confirmed repeatedly [5]. During performed anal-
yses commercial AUTODYN 3D explicit code was applied. In used software the
Smoothed Particle Hydrodynamics (SPH) method was implemented. This approach is the
specific case of Lagrangian method, in which classical elements were replaced by parti-
cles. Particles represented by points are characterized by so called “smoothing length”
and each neighboring particle which is included into “area of interaction” defined by
doubled smoothing length, affects the parameters at considered point. The influence of
parameters of neighboring particles on parameters at point x, has been shown in Fig. 3.
The kernel function W has non — zero values for distance between “neighboring” particle
and considered point is less than 2h (where h is the smoothing length).

W

e . . " ; Kz’ 3 \.\ :__z' r/' \\ .
. I . | - :I - /I . l . .
\ Il ) 1 J3 I
% Y 5 7 v Y 7 ~ v 5
- = (i LEE 38 e <
—

Figure 3. Geometrical representation of smoothing length [6]

The value of each “smoothed” field variable (density, velocity, energy) at the point x;
can be found using the following expression:
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Using above presented approximation, the equations expressing conservation laws
can be evaluated, as done in [7].

Unfortunately, this approach suffers from several disadvantages. The most important
are particle inconsistency, inaccuracy at domain boundaries and instabilities at tensile
stress state. As can be found in literature, the stability and accuracy of algorithm depends
on particles density and sensitivity on this parameter should be analyzed in each case.

2.2. Geometry and material models

In this work, the projectile of 98 mm mortar was investigated. To ensure low compu-
tational cost of solution, the quarter of the full 3D model was considered, fulfilled by
symmetry conditions. The geometry of under consideration object was shown in the Fig.
4. The whole projectile consists of four main parts: steel casing with fuse, high explosive
(TNT) and fins made of aluminum alloy.

Figure 4. Geometry of investigated system

In order to model the behavior of high explosive, the Jones — Wilkens — Lee (JWL)
equation of state was applied. For other materials the linear equation of state and the
elastic — plastic material model was used, completed by Johnson — Cook strength and
failure models (Johnson — Cook failure model for steel and maximum effective plastic
strain failure model for aluminum alloy). Flow criterion was assumed to be in compli-
ance with von Mises hypothesis.

In case of JWL equation of state, the pressure of detonation products is expressed by
the following relation [8]:

PawL = AL (1 - 6077} exp(— le +BawL (1 - 6077} exp(— sz +opppe (3)
Ry n Ry n
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where Ay, Bywe, R, Ro and o are constants obtained in dynamic conditions, n =
porlpue (pop — density of detonation products, ppe — initial density of HE), e — internal
energy of gases.

The linear equation of state, applied for metals, has the following form:

PLin ® po+K(p—1] 4
Po
where K is the bulk modulus, p — material density and p, — initial material density re-
ferring to initial pressure py.
Johnson - Cook expression describing dynamic yield stress was assumed as the fol-
lowing:

Y:[A\]C‘l’BJCgpn]:l‘FCJC Iné'p*:|[l—THm] (5)

(]
In above expressions ¢, is the effective plastic strain and ¢p is the normalized

value of strain rate (divided by reference value &pref ). Moreover, Ty = (T — Troom) /

(Tmett — Troom), Where T denotes material temperature, Ty iS its melting temperature,
Troom — FOOM temperature. The constants in Eq. (5): Asc, By, Cic, n and m, are evaluated
using experimental data.

The failure model introduces quantity, which defines level of failure of material:

D=3 ©

where
ef = [D1 + Dy exp(Do” )| 1+ Dy Inje [1+ DST*]

and D,, Dy, D3, D, are constants.

For the D = 1 material completely fails and, as assumed in calculation, is eroded.
In the Tables 1 and 2, material properties applied in calculations were summarized.

Table 1.
Parameters of models describing high explosive [9].
Parameter TNT
1 Ay [GPa] 373.769989
2 Byw. [GPa] 3.747100
3 Ry 4.15
4 R, 0.9
5 w 0.35
6 Density of high explosive pue [kg/m’] 1630
7 C-J pressure pc; [GPa] 21
8 C-J detonation velocity D¢; [m/s] 6930
9 Energy of explosion e [MJ/m°] 6000
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Table 2.

Parameters of models describing metals [10, 11].

Parameter Steel Aluminum alloy

1 Density po [kg/m’] 7830 2770

2 Bulk modulus K [GPa] 159 70

3 Specific heat 4 [J/(kg K)] 477 875

4 Shear modulus  [GPa] 77 27.6

5 Quasi — static yield stress Ayc [MPa] 792 337

6 Hardening constant B;c [MPa] 510 0.343

7 Hardening exponent n 0.26 0.41

8 Strain rate constant Cy¢ 0.014 0.01

9 Thermal softening exponent m 1.03 1

10 Melting temperature Ty, [K] 1793 877

11 Reference strain rate & p ref ! !

12 Damage constant D, 0.05 not applied
13 Damage constant D, 3.44 not applied
14 Damage constant D -2.12 not applied
15 Damage constant D, 0.002 not applied
16 Damage constant Ds 0.61 not applied
17 Effective plastic strain at failure &’ not applied 0.3
3. Results

As the results of calculations, the pressure distributions and velocity of casing frag-
ments, as the function of time, was obtained. In the Fig. 5, the spatial pressure distribu-
tion for several moments were presented. As can be seen, the maximum pressure at the
front of detonation wave differs from Chapman — Jouguete pressure about 15 — 20 %
(Tab. 1). The reason of this situation is difference between SPH “particles’ density” and
thickness of reaction zone in detonation wave — in presented considerations the structure
of detonation wave was not investigated. Basing on conducted calculations, can be con-
cluded that acceptable distance between particles, for presented problem, is approximate-
ly equal to 1 mm.

1 |
iP5

'

54



b

Figure 5. Pressure distribution for several moments of launching process

Moreover, the fragmentation process differs from real situation due to omission of
stochastic inhomogeneity of material properties.

In the Fig. 6 the distribution of gauge points for velocity measurements was present-
ed. In the Fig. 7 the velocity components as the function of time were shown. In Fig. 8
the resultant velocity as the function of time was sketched.

Figure 6. The distribution of gauge points on the projectile casing
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Figure 7. Values of velocity components as the function of time for gauge points
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Figure 8. Values of resultant velocity as the function of time for gauge points

In order to compare results of numerical calculations with results of analytical con-
siderations, the obtained values of velocity were summarized in table 3.

Table 3.
Comparison of the Gurney’s velocity with the numerical results
Relative Relative
Gur- Gur- Reslul'gant discrepan- | discrepan-
; Estimat- ney’s ney’s velocity cy for cy for
el ed value ey ElCT from_ lower Gur- higher
t No. of C/M value. of value. of numeri- ney’s veloc- Gurney’s
velocity | velocity | cal model ity [%6] velocity
[m/s] [m/s] [m/s] [%]
1 0.14 737 906 246 199 268
2 0.23 926 1137 918 1 24
3 0.385 1159 1423 1106 5 29
4 0.385 1159 1423 1265 8 12
5 0.23 926 1137 1199 23 5

Due to small value of casing thickness (approximately 10 mm), the lower value of
Gurney’s velocity should be taken as the correct value. As can be seen, the largest dis-
crepancy is noticed for the region where the detonation process is not fully developed.
The second region of higher values of relative error is the part of the projectile, where the
diameter of the HE decreases (concentration of the parameters).




4.  Conclusions

The presented results of calculations showed the correctness of applied algorithm and
accordance of obtained values with analytical investigations. More serious divergence
between these values was observed for the region of detonation development (in the
vicinity of fuse) and in part where the diameter of HE changes. At the cylindrical frag-
ment of the casing the relative error of analytical results was less than 10 %. Conducted
verification of numerical model allows for further analyses of more complex terminal
ballistics phenomena.
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AHHOTAIUA

B pamkax meopuu ramenmHuiX NePeMeHHbIX UMEPEHbl TUYHOCMHbIE KAYeCmEd CHYOeHMOos.
«YPOBEHb MPEBOACHOCUY, KYPOBEHb KOMMYHUKAMUBHOCU», KYPOBEHb TUOEPCKUX KAUeCme,
«YypogeHb 0ouHouecmsa». Pesyibmamel usmepenus ucnonb306ansl 01 CPAGHEHUS CIYOEHNO08
Gakybmemos uHCcmMumMyma Ha OCHo8e dMux IAMeHmHulX nepemennvix. Ilokazana cmamucmu-
YeCKAsl B3AUMOCEA3b MENCOY USMEPEHHBIMU TULHOCTNHbIMU KA4eCmeamu.

KuoueBble ¢JIOBA: 1UUHOCIHbIE KAYeCcmBa cmy()enmoe, usmepenue 1ameHmHnblx nepemeHHblx,
cmamucmuvecKkas 63auUMoCEA3b TUYHOCMHbBLX Ka4ecms.

IlocTanoBka 32124

Llesblo McceI0BaHuUs SBIISIETCS M3MEPEHHE JIATSHTHBIX IEPEMEHHBIX KYPOBEHb Tpe-
BOXXHOCTH», «YPOBEHb KOMMYHHKATHBHOCTH», «yPOBEHb JHJECPCKUX KAadeCTB», «ypo-
BEHb OAMHOYECTBA» y CTYIeHTOB mepBbIX KypcoB CITIM u cTynenTtoB, oOy4aBmuxcs B
«IIIxone nuiepoB», a TAKKE CPAaBHEHUE CTYCHTOB (haKy/IbTETOB HAa OCHOBE PE3yJIbTATOB
W3MEPEHUS JIATCHTHBIX NIEPEMEHHbIX.

KauecTBa JIMYHOCTH PAacCCMATPUBAIOTCS KaK JIATEHTHBIE, TO €CTh CKPBITHIE, EPeMEH-
HBIE, KOTOpBIE OMPENEIISIOTCS OMePalMOHAIBHO Yepe3 Habopel MHAMKATOpoB. M3mepe-
HHE JIATCHTHBIX TIEPEMEHHBIX OCYLIECTBIISETCS C UCHIOJIb30BaHUEM METOIUKH M3MEPEHUS
Ha OCHOBe Mozenu Pama.

Jdannbie

Jlnst u3MepeHust UCCIeyeMbIX KayecTB JIMYHOCTH HCIIOJIb30BAIMCH OMPOCHUKH Xa-
paKTepU3yIONe TPEBOXKHOCT, KOMMYHHKATHBHOCT, CIOCOOHOCTH OBITH JHIECPOM H
ourymienre oquHovecrsa [1, 2, 5-8].

B ompoce npurnmManu ydactue 474 crynenta nepsoro kypca CI'TIM, xoTopsie pacm-
pEIeNeHBI CIEAYIOMIM 00pa3oM:

- (¢akynpTer MaTeMaTUKU U HHGOpMATHKH — 87 CTYIEHTOB;

- (akynpTer uctopuu U ropuctpyneHuun — 30 CTyJeHTOB;

- (akynpTer OHONIOrUK U XUMUH — 36 CTY/ICHTOB;

- (akynpTeT HHOCTPAHHbIX S3bIKOB — 31 CTYy/IeHT;

- daxynsrer IIMHO - 51 ctynenT;

- (akynbTeT TeXHOIOTUH U PEANPHHUMATEIBCTBA — 52 CTY/ICHTa;
- (akynbTer QU3NIECKOI KyIbTYphl — 36 CTYCHTOB,;

- ¢akynbrer dunonorun — 35 CTyACHTOB;
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- IIKONa JHUAEpPOB - 116 cTyneHTOoB.

Meron

B xauectBe mporpaMMHOro obOecredeHus IUIsI W3MEPEHHs JIATEHTHOH IepeMeHHOI
ucnonep3oBanace  jguanorosas  cucrema RUMMZ2020 (Rasch  Unidimensional
Measurement Models) [9].

Ilpn aHKETHPOBAHUM YYUTHIBAIHCH CIEAYIOMNE (DAKTOPEI - «(paKyabTET», «IIOI» U
«B03pacT» CTyIeHTOB. JIJIs onpeneneHust 3HaYMMOCTH (haKTopa MCIOIb30BAJICs IHCIIEp-
CUOHHBIH aHaIN3.

Heo0xoauMo oTMETHTh, 9TO 3HAYCHHUS JIATCHTHOHN MEPEMEHHON CTYJICHTOB U MH/U-
KaTOpbl 3TOM JATCHTHOU NMEPEMEHHON U3MEPSIOTCS HA OJHOU U TOMU K€ JIMHCHHON IIKa-
ne. B3anmHOe pacnonoxeHne 3TUX JByX HaOOPOB IMEPEMEHHBIX UL KaKTOW JaTeHTHOH
MIepEeMEHHOH MPEICTABICHO Ha pUCYHKax 1 - 4.

Person-ltem Location Distribution
PERSONS INFORMATION (Grouping Set to Interval Length of 020 making 35 Groups)
50 B B MR CE O DR EEE DR T 105%
Ho. Mean 2D
474] -0,883

------------------- - 4.2%

/\/ ——————————————————— P21

t iEEEEEE 0,0%

1 2 Location (logits)

0,0%
% ------------- - 100%

L AR - 00%

«nIJ@mcoo-T

ITEMS 0

e

Puc. 1. CooTHOmIEeHNE MKy YPOBHEM TPEBOXKHOCTH CTYAECHTOB U HHIMKATOPOB OII-
pocuuka «llIkana mposBIEHHS TPEBOTH»

Kax BumHO U3 puc. 1, ypoBeHb TPEBOXKHOCTH UCIBITYEMBIX CTYyACHTOB PACIPEneiIeH
MIPUMEPHO MO HOPMATBHOMY 3aKOHY. IIpHdeM ypoBeHb TPEBOKHOCTH BapbHPYeTCs B
O4eHb OONBLIMX Mpezenax: oT -5 norut g0 +2 norut. Camu ke MHIUKaTOPHbIC IIEPEeMeH-
HBIE PacIpeAeeHbl HOCTaTOYHO paBHOMEpHO. [IpuBeneHHAs B BepxXHEH dYacTH Auar-
paMMBl HH(pOpMAIMOHHAsT (QYHKIMS CBUACTENBCTBYET O TOM, UTO JAaHHBIA Habop Tec-
TOBBIX 33JJaHHI aJeKBaTeH IJIsI OLICHKN YPOBHS TPEBOXKHOCTH OOJBIIMHCTBA CTYICHTOB.

Kax BUIHO U3 pUC. 2, ypOBEHb KOMMYHHUKATHBHOCTH UCHBITYEMBIX CTYICHTOB TaKKe
pacmpezelieH I0 HOpMAJIEHOMY 3aKOHY. Y POBEHb KOMMYHUKAaTUBHOCTH TaKKe BapbUPy-
ercs B O4eHb OONBLINX Tpeaenax: oT -4 jorut 10 +3 jorut. CaMu e MHIHUKAaTOPHBIC
MIepEeMEHHBIC PACIIPEACIICHBI JOCTaTOYHO paBHOMEpHO. IIpuBeneHHas B BepxHeil dacTH
JarpaMMbl HH(OpPMAIMOHHas (YHKIUS CBHICTENBCTBYET O TOM, YTO JAHHBIH HaOOp
TECTOBBIX 3aJaHUI aJIeKBATCH AJISI OLCHKM YPOBHS KOMMYHHKATUBHOCTH OONBIIMHCTBA
CTY/ICHTOB.
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Person-ltem Location Distribution

PERSONS IMFORMATIORN (Grouping Set to Interval Length of 020 making 35 Groups)
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Puc. 2. CooTHOLIICHHE MEXITy YPOBHEM KOMM yHUKaTHBHOCTH CTYIICHTOB
1 UHIUKATOPOB ONPOCHUKA «KOMMyHI/IKaTI/IBHLIe Ka4yeCTBa JTUIYHOCTHU»
Person-ltem Location Distribution
PERSONS INFORMATION (Grouping Set to Interval Length of 0,20 making 20 Groups)
] =] 1
B /22 Ho.  Mean )
100 / —————————————————————— Total [474] 0,21 0,508
F ]
r ]
LT I R 12 M e DD L EE RN - 158%
L] ]
. b §Z
o= - /% / ——————————————————————————————————————— I 108%
¢ ] 7
¥ ] S “
% // % / \\ """""""""""" [ 53%
[ : 0,0%

)
o

2 Locstion (logits)

ITEMS O 00%

F10,0%

E

L 200%

Puc. 3. CooTHOIICHHE MEXIy YPOBHEM JIMJICPCKUX KAYEeCTB CTYJCHTOB M HHANKATO-
pamu onpocHuKa «OpraHn3aTopcKue CIIOCOOHOCTH JINIHOCTHY

Kax BumHO U3 pHC. 3, YpOBEHb OPraHU3aTOPCKHUX CIIOCOOHOCTEH HCHBITYeMbIX CTY-
JICHTOB paclpesieNieH IPUMEPHO M0 HOpMaTbHOMY 3aKoHy. [Ipudem ypoBeHb opraHmsa-
TOPCKHMX CIOCOOHOCTEH BapbHPYETCs HECKOJIBKO B MEHBIIMX Ipejeiax — BCero OT -2
norut 1o +2 norut. CaMu e WHIMKATOPBI PacHpe/eNeHbl TOCTATOYHO PAaBHOMEPHO.
[lpuBenenHas B BepXHEH 4acTH AuMarpaMMbl HH(OpMaroHHAas (QYHKIUS CBHAETEIBCT-
BYyeT O TOM, 4TO JAaHHBIH HaOOp TECTOBBIX 3aJaHUM aJIEKBATCH IJISI OLICHKH yPOBHS Opra-
HHU3aTOPCKUX CIOCOOHOCTEH OONBIIMHCTBA CTYICHTOB.
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Person-ltem Location Distribution

PERSONS IMFORMATION (Grauping Set to Interval Length of 0,20 making 50 Groups)
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Puc. 4. CooTHOmEHNE MEX/Ty YPOBHEM OAMHOUYECTBA CTY[ACHTOB M HHANKATOPAMH
onpocHuka «lllkana oquHOYECTBA»

Kak BugHO M3 puc. 4 ypoBeHb OMMHOUYECTBA HUCIBITYEMBIX CTYICHTOB paclperneicH
MIPUMEPHO M0 paBHOMEPHOMY 3aKoHy. [IprdeM ypoBeHs 4yBCTBA OJUHOYECTBA BapbHpPY-
eTcs B 04eHb OONBIIMX Mpenenax: oT -5 Jorut 1o +5 porut. Camu e MHAUKATOPHI pac-
IIPe/IeJICHbI TOCTATOYHO paBHOMEpHO. [IpruBeneHHas B BepXHEH 4acTH QUarpaMMbl WH-
(dopmanmoHHas (QYHKIHS CBUACTENBCTBYET O TOM, YTO NAHHBIM HabOp HMHAMKATOPOB
aJleKBaTeH IS OLCHKH YPOBHSA CYOBEKTHBHOTO OIIYIICHUS CTYICHTAMH CBOETO OIJUHO-
4eCcTBa.

CTraTHCTHYeCKHi aHAIN3 Pe3yJbTATOB H3MePeHHUst

INockonmeky uccnemyemslii GpakTop «hakKyIbTeT» SBISCTCS Ka4ECTBEHHBIM, TO B Ka-
9YeCTBE METOAA CTAaTHCTUYECKOH 0OpaboOTKM pe3ylbTaTOB M3MEPEHMS BCEX JIATEHTHBIX
TIEPEeMEHHBIX BBIOpAH IUCMCPCHOHHBIN aHamu3 [3, 4]. Pe3ymbraThl QHUCIIEPCHOHHOTO
aHaJM3a MPeJICTaBICHE! B Tabm. 1 - 4.

Tabmuma 1
YpOBEHb TPEBOXKHOCTH CTYAICHTA B 3aBUCUMOCTH OT (haKyIbTeTa
Hcrounux Cymma Crenenn Cpennmii
Faken p

JIICHePCUH KBaJIpaToB cBOOOBI KBajpar
DakyneTeT 58,55 8 7,32 5,91 <0,001
Ommbka 575,31 465 1,24
Bcero 633,86 473

W3 Tabn. 1 BugHO, YTO MEXKAYy (aKyIbTeTaMH CyIECTBYeT CTATUCTHIECKH 3HAUNMOE
pasnuune (IMIMPUIECKHi ypoBeHs 3Haunmocti p << 0,05). Cpexnune 3HaUCHHST YPOBHSI
TPEBOKHOCTH CTYACHTOB (DaKy/IBTETOB W IIKONBI JIMAEPOB (B JIOTUTAax) TPHBEICHBI B
Tabm. 2.
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Tab6iuna 2
Cpenue 3HAYCHUsI YPOBHS TPEBOXKHOCTHU CTYICHTOB

Ne ®daxkynbTer Cpennee CranpnaprHast
/1t 3HAYEHUE ommoOKa
1 | [emaroruku ¥ METOIMKH HAYAIBHOTO OOYICHUS -0,361 0,82
2 | ®unonorun -0,398 0,84
3 | MHOCTpaHHBIX S3BIKOB -0,495 0,86
4 | buonoruu u XMMUU -0,577 1,16
5 | TexHONOTWH ¥ MPEATTPHUHUMATEILCTBA -0,681 1,25
6 | Pu3nuecKol KyIbTYpPHI -0,982 1,01
7 | Vcropun u 1opucnpyAaeHINN -1,037 1,27
8 | «Illkona Jlumepo» -1,146 1,12
9 | Maremaruku U HHYOPMATHKU -1,327 1,28

V3 tabi. 2 BUAHO, YTO CaMbIii BBICOKHT yPOBEHb TPEBOXKHOCTH Y CTYACHTOB (haKyiib-
TETOB MENArOTMKA W METOAWKH HavdansHoro obywenus (-0,361 morur), dumonoruu u
HHOCTpaHHBIX s36IKOB (-0,398 morut). HamMmeHblnee 3HaYeHHE YPOBHS TPEBOXKHOCTH Y
cTymeHTOB (akynprera MaTeMatHku W uH(opMmatuku (-1,327 1OTHT) M YJaCTHHKOB
«UIxomsr mumepos» (-1,146 norur).

B Tabi. 3 mpuBeiCHBI Pe3yNbTaThl JUCTIEPCHOHHOIO aHAIN3a YPOBHS TPEBOKHOCTH
CTYICHTOB B 3aBUCHMOCTH OT ()aKyIbTeTa.

Tab6muna 3
YpoBeHb KOMMYHHKA0CITBHOCTH CTY/ICHTA B 3aBICUMOCTH OT (DaKyIbTeTa
Hcrounuk Cymma Crenenu cBo- Cpennuit Faxen D
JIUCIIEPCHH KBaJIpaToB 607151 KBaJipar
DakyneTeT 20,12 8 2,51 5,50 <0,001
Ommbka 212,57 465 0,46
Bcero 232,69 473

Kak u B mpefbIayIieM ciiydae, 0Ka3ajloch, YTO MEKIY HCCICAYeMbIMU (BaKynbTeTa-
MH CYIIECTBYET CTATHCTHYIECKH 3HAYMMOE paszinuue (IMIUPHIECKHi YpOBEHH 3HAUYM-
mocrtu p = 0,001 << 0,05). Cpennre 3HauCHNS yPOBHSI KOMMYHHKAaOEIbHOCTH CTYICHTOB
MpUBEJICHBI B Ta0I. 4.

Tabmnua 4
Cpenue 3HAYCHUSI YPOBHS KOMM yHHKA0EIbHOCTH CTYICHTOB

Ne ®daxkynbTeT Cpennee CranpaprHast
/1t 3HAYEHUE ommoKa

1 | «llxomna Jlugepos» 0,815 0,58

2 | Maremaruku ¥ HHQOPMATHKH 0,723 0,74

3 | TexHOmOrHH 1 IPEINPUHUMATEIHCTBA 0,621 0,70

4 | Ucropun u 1opuctipyIeHINA 0,565 0,55

5 | WHOCTpaHHBIX S3BIKOB 0,481 0,42

6 | dunonorun 0,434 0,34

7 | Buonoruu u XxumMuu 0,395 0,67

8 | Ilemaroruxu ¥ METOAMKH HAYAIBHOTO O0YUCHUSI 0,309 0,51

9 | ®PusnyecKoil KyIbTyphI 0,178 1,26
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Kak u cremoBano oxuaars, HanOojee BBHICOKMH ypPOBEHb KOMMYHHKAOEIEHOCTH Y
y4acTHHKOB KOMB! JamepoB (0,815 yorut) u y cTyneHToB (akyipTeTa MaTeMATHKH U
napopmaruku. Cambli HU3KHI ypOBEHb KOMMYHHKAOCIFHOCTH Y CTYACHTOB (paKynbTeTa
¢uzmaeckoit KynbTypst (0,178 n0THT) ¥ Hemarorukyu ¥ METOIUKH HAYaIbHOro 00pa3oBa-
must (0,178 morut). B Tabm. 5 mpencTaBieHsl pe3yibTATHl AWCIEPCHOHHOTO aHATIH3a
YPOBHS INAEPCKUX KAa4ECTB CTYACHTOB B 3aBHUCHMOCTH OT (haKyJIbTeTa.

Tabmuma 5
YpOBEHB TUACPCKUX KAYECTB CTYACHTOB B 3aBICUMOCTH OT (paKkynbpTeTa
Hcrounuk Cymma Crenenu Cpennuit Faxen D
JIUCIIEPCUH KBAJIpaToB cBOOOJIBI KBaJpat
DakyneTeT 13,17 8 1,65 7,03 <0,001
Ommbka 108,80 465 0,23
Bceero 121,97 473

W3 Tabn. 5 cmemyer, 9To MeXAy (haKkylIbTeTaMH CYIIECTBYET 3HAYMMOE pa3iIMdie
(sMrmpraeckuii yposenb 3HaunmMoctd p << 0,05). B tabi. 6 npuBemeH ypoBeHb JIumEpC-
KUX Ka4eCTB CTY/ICHTOB B 3aBUCUMOCTH OT (haKysbTeTa.

Tabiuna 6
Cpenue 3HaYCHUSI YPOBHS THIEPCKUX KA4eCTB CTYICHTOB
B 3aBHCHMOCTH OT (haKyabTeTa

Ne DakyibTeT Cpennee CrangaprHas
/1t 3HAYCHUEe ommoOKa

1 «IlIxomna JIugepoB» 0,470 0,55

2 MareMaTHKU 1 HH(POPMATHKH 0,268 0,46

3 [lemaroruky ¥ METOTMKHN HAYaIBHOTO OOYICHUS 0,162 0,50

4 TexXHONOTHH 1 IpeIIPUHIMATEIILCTBA 0,128 0,45

5 Vcropun 1 ropuctpyaeHIIu 0,123 0,35

6 MHOCTpaHHBIX S3BIKOB 0,080 0,54

7 Dunomorun 0,061 0,49

8 Duz3nuecKoi KyIbTyph 0,051 0,29

9 Buonornn n xumun -0,033 0,53

Kak u crnenoBano 0xuziath, HanOOJNBIIMH YPOBEHb JIUACPCKUX KA4deCTB OKaszajcs y
yuactankoB «llxonsr mumepos» (0,470 norut). HanMeHbIINM ypOBHEM OpraHH3aTOpC-
KHX CIIOCOOHOCTEH 00aqaroT cryaeHTsl (akynsrera 6uonornu u xumun (-0,033 morut)
U CTyZIeHTH! (akybrera husndeckoit KymbTypsl (0,051 sorur). B Tabn. 7 npeacraBieHbl
pe3yNbTaThl AUCIIEPCHOHHOIO aHAJIN3a YPOBHS OJMHOYECTBA CTYJICHTOB B 3aBUCHMOCTH
oT (akynpTeTa.

Tabmuma 7
YpoBeHb OLIYIIEHUS CTYAEHTaMU CBOETO OJJMHOYECTBA
B 3aBHCHMOCTH OT (haKyinbTeTa
Hcrounuk Cymma Crenenb cBO- Cpennuit Faxen P
JUCIIEPCHH KBaJIpaToB 607151 KBaJipar
DakyneTeT 31,10 8 3,89 2,815 0,005
Omnbka 642,23 465 1,38
Bcero 673,33 473
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W3 tabn. 7 BHAHO, 9TO MEXIY MCCIECAYEMBIMH (aKyIbTETaMH TAKXKE CYIIECTBYET
3Ha4YMMas Pa3HOCTh W II0 OIIYIICHHIO CBOCTO OIMHOYECTBA (IMIUPHYCCKHI YPOBCHD
sHaunmoctd p = 0,005 < 0,05). Cpennrie 3Ha4eHus] YPOBHS CyOBEKTHBHOTO OIIYIICHHS
CTYIEGHTOM CBOETO OJMHOYECTBA NPHUBE/CHBI B Ta0i. 8. Hanbonee BbIpaKeHO OLIyIICHUE
OJIMHOYECTBA y CTYAEHTOB (akynbrera ¢pumnonoruu (-0,696 norut), HanMeHee BHIPAKEHO
y CTYIeHTOB (aKynbTeTa MareMaTuku u uapopmaruku (-1,337 I0ruT) u y y4acTHHKOB
«UIxomsr mumepos» (-1,276 morur).

Tabmuma 8
CpenHue 3HaYCHUS YPOBHS CYOBEKTUBHOTO ONYICHUS
CTYICHTaMHU CBOETO OJMHOUYECCTBA

Ne DaxymbTer Cpennee CranpaprHast
/1t 3HAaYCHUEe ommoOKa

1 | ®unonorun -0,696 0,92

2 | Buonoruu ¥ XMMHH -0,758 1,17

3 | ®usuueckoi KyabTyphl -0,758 1,88

4 | TexHONOTHH W NpeIIPUHAMATEIHCTBA -0,759 1,16

5 | [emaroruku u METOIMKH HAYAIBHOTO OOYICHUS -0,826 0,88

6 | MHOCTpaHHBIX S3BIKOB -0,879 1,03

7 | Wcropuu u ropuCIIpYICHIUI -1,038 1,12

8 | «IIkona JTugepos» -1,276 1,04

9 | Maremaruku u UHGOPMATUKA -1,337 1,28

IlpexcraBisier HHTEPEC BBISIBJICHHE CTATHCTHYCCKON B3aMMOCBSI3H MEXY HUCCIICIy-
€MBIMH JIATEHTHBIMH [IEpEeMEHHBIMHE (Tab. 9).

Tab6iuna 9
Koad urmeHTs! KOppensum NcClIeAyeMbIX JIATEHTHBIX TEPEMEHHBIX
TpeBox- UyBCTBO 011~ Kommynuka- JInnepckue
JlaTtentHas TI€peMEHHas
HOCTbhb HOYEeCTBA 6CJ'II)HOCTL KayecTBa

TpeBoXKHOCTH 1 0,528 -0,514 -0,441
UyBCTBO OJTMHOYECTBO 0,528 1 -0,581 -0,356
KomMyHHKa0EIBHOCT -0,514 -0,581 1 0,385
Jlupepckue kadecTBa -0,441 -0,356 0,385 1

Pe3yabTaThl KOPPEISLHOHHOTO aHau3a, IPUBEICHHBIE B Ta0. 9, MO3BOJSIOT CTPYK-
TypUpPOBATh MOIYIECHHBIEC PE3yIbTaThl H3MEPCHUH JIATEHTHBIX TIEPEMEHHBIX |

- 4YeTKO BBIAECIIAIOTCS ABE IPYIIBI EPEMEHHBIX. [IEPBYIO IPYIILY COCTABIAIOT «Tpe-
BOJKHOCTb» U «4yBCTBO OJUHOYECTBA», BTOPYIO IPYNIy — «KOMMYHHKATUBHOCTB» U

«OpTaHM3aTOPCKHE CIOCOOHOCTH,

- JIATCHTHBIC TIEPEMEHHBIC KTPEBOKHOCTHY» U «4yBCTBO OAMHOYECTBA» CBSI3aHBI M-
MOTIPOIIOPIIMOHATBHON 3aBHCUMOCTBIO (Koo duiment Koppersiuun pasen 0,528);

- JIATCHTHBIC TIEPEMEHHBIC KKOMMYHUKAOCIBFHOCTE» U WIMAEPCKHE KaueCTBa» TaKKe
CBSI3aHBI TPSIMOIIPOTIOPIIHOHANBHOM 3aBHCHMOCTBIO (KOD(D(DUIMEHT KOPPEISAIUY PaBEH

0,385);

- MeX[y JII0001 mapoii IepeMEeHHBIX U3 BBIIEIECHHBIX TPYIII CYIIeCTBYeT 0OpaTHOI-

POTIOPIINOHATBHAS 3aBUCHMOCTb.
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BobiBoabI

1. TIpencraBieHsl pe3yabTaThl U3MEPEHUS HAa JTMHEHHOW INKalle JATCHTHBIX IIepe-
MCHHBIX «YpOBEHb TPEBOKHOCTHY», KyPOBEHb KOMMYHHKA0EIHHOCTHY», KYPOBCHb JHIEP-
CKHX KaueCTB», «ypOBEHb OAWHOUECTBa». HeoOX0ANMO MOMIEepKHYTh, YTO 3T JATEHTH-
bI€ TIEPEMEHHBIE ONPEEIISIOTCS ONEPaIMOHATIFHO — HA OCHOBE HAOOPOB MHMKATOPOB.

2. TlomydeHHbIE pe3yNbTaThl M3MEPEHHS HCIIONB30BAHBI ULl COIMOCTABUTEIBHOTO
aHaJM3a JMYHOCTHBIX KAa4eCTB CTYACHTOB, oOydaBmmxcs B «lllkome mumepoB», U CTy-
nenToB nepBeix KypcoB CITIN. IMomydeHHbIe pe3ynbTaThl H3MEpPEHHH 00J1aafoT [0CTa-
TOYHO BBICOKOH pPa3pelIaloeil crioCOOHOCTRIO: BBISABICHA 3HAYMMasi PAa3HOCTh MEXKIY
YPOBHEM Ka4eCTB JIMIHOCTH CTYJCHTOB B 3aBUCHMOCTH OT (paKyibTeTa.
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Abstract: Cybersecurity is a grooving issue due to the more and more frequent examples of
activity in cyberspace. The growing activity is unfortunately focused on cyber-terrorism,
cyber-espionage, cyber hacktivist and more. To make it more complicated cyberspace is the
place of almost full anonymity and it is hard to proof the guilty of the exact group or person.
That is why plenty of countries are building its abilities to act in cyberspace. Some of them
are willing to act only to protect themselves but other are officially declaring also offensive
activities. This article is a presentation of current trends in cyberspace in some of the big-
gest players in it.

Keywords: cyberspace, cyber operations, cyber-hacktivist, cybercrime, cyber-terrorism,
cyber-espionage, Internet of Thongs.

Introduction

Cybersecurity has become the most important issue for last few years for the security
specialists as a result of growing popularity of the Internet. Nowadays we do not talk
about Internet anymore — now we are facing new, bigger, better and more sophisticated
version — Internet of Things (IoT). Growing number of items connected with each other
gives opportunity for the groups of people that wants to destabilize the situation in some
places. Those places can be — group of people, social networks, cities or even countries.
This is the problem of growing importance of cyberspace that must be protected by spe-
cialists against that kind of activities.

Cybersecurity problems had found respond in plenty of countries in a specialized or-
ganizations dealing with cybersecurity issues on a daily basis. This article will provide
basic information about them as well as some of the most important for Europe security
organizations.

NATO Cooperative Cyber Defense Centre of Excellence

NATO as a military organization is responsible to protect military part of cyberspace
of all the member countries. Of course it is not possible to do such a thing by one organi-
zation. Therefore in NATO there is an organization named NATO Cooperative Cyber
Defense Centre of Excellence (NATO CCD COE) which is the International Organiza-
tion of the Military. It was accredited by the North Atlantic Council of NATO on 28
October 2008. The center is located in Tallinn, Estonia at the Estonian Battalion stationed
Communications.

CCD COE's mission is to improve the capacity and potential of defense cooperation
and information sharing among NATO members and their partners in the field of cyber
defense through education, research, development, collecting experiences and consulta-
tions.
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The aim of the CCD COE is to become the main source of knowledge and specialist
skills in the area of cyber defense through the collection, production and dissemination of
knowledge in this field among NATO members and their partners.

Cyber defense center in Tallinn is one of 21 accredited Centres of Excellence
(COES), training for high-tech aspects of NATO operations.

The main tasks of the Centre are:

— improving interoperability within the framework of the Network Enabled
Capability (NATO NNEC);

—  developing doctrines and teaching methods and the development of con-
cepts and their validation;

— increasing the security of information and education of cyber defense, rais-
ing awareness and training in the field of cyber-security;

—  providing support for cybersecurity during the experiments / military exer-
cises (including those conducted on the spot);

— analysis of the legal aspects of cyber defense.

The center has also other obligations, which include:

— contribution to the development of practice standards and cyber defense
with NATO PfP candidates NATO and non-NATO countries;

—  contribution to the development of security policy NATO cyber defense, to
define the scope and responsibilities of the military in cyberspace;

— conducting cyber defense training, information campaigns, workshops and
courses,

— developing and carrying out defense exercises in cyberspace.

To summarize activity of this organization we may say that this is not an organization
that protect physically the cyberspace of NATO countries. It is an organization that co-
operate with all of the member countries as well as PfP countries to build better standards
and protection of the cyberspace. The responsibility of the active protection is still put on
the country level, therefore NATO countries must strongly cooperate and work to build
up cyber protection abilities, to avoid cyber-attacks.

European Network and Information Security Agency

The same approach as NATO was defined for other great but this time civilian organ-
ization — European Union.

The European Network and Information Security Agency (ENISA) is a Centre
of Network and Information Security Expertise for the EU, its Member States, the private
sector and Europe’s citizens.

ENISA works with these groups to develop advice and recommendations on good
practice in information security. It assists EU Member States in implementing relevant
EU legislation and works to improve the resilience of Europe’s critical information infra-
structure and networks.

ENISA seeks to enhance existing expertise in EU Member States by supporting the
development of cross-border communities committed to improving network and infor-
mation security throughout the EU.
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Agency produces plenty of documents that are guidelines for civilian national agen-
cies. Its library consist of hundreds’ of books defining cyber security issues. It has its
own strategy defining planning activity of ENISA. Latest was defined for years 2016-

2020 (fig. 1).

; enisa

ENISA
STRATEGY

The EU Cyber Secueity Agency

20162020

Fig.1. ENISA Strategy 2016-2020.
Source: [4]

Agency produces also annual report (fig. 2) that contain main problems of cyber se-
curity and list of the biggest and the most important treats for each year (fig. 3).
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Fig.2. ENISA Annual report — ENISA Threat Landscape Report 2016.
Source: [4]
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N 5 ENISA Threat Landscape Report
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Ranking: ‘FGoing up, - Sama, J Going down
Fig.3. Top 15 threats in 2015 and 2016 from ENISA Threat Landscape Report 2016.
Source: [4]

ENISA is also responsible to conduct the exercise for the specialists. Latest — Cyber

Europe 2016: was the pan-European exercise to protect EU Infrastructures against coor-
dinated cyber-attack (fig. 4).
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Fig.4. ENISA - Cyber Europe.
Source: [5]

The exercise is a flagship activity organized every two years. Realistic scenario is
prepared for thousands of experts from all 28 EU Member States, Switzerland and Nor-
way which are facing it this challenge.

Cyber Europe 2016 (CE2016) was the largest and most comprehensive EU cyber-
security exercise to date. This large-scale distributed technical and operational exercise
started in April 2016, offering the opportunity for cybersecurity professionals across
Europe to analyze complex, innovative and realistic cybersecurity incidents. On 13" and
14" of October ICT and IT security industry experts from more than 300 organizations,
including but not limited to: national and governmental cybersecurity agencies, minis-
tries, EU institutions as well as internet and cloud service providers and cybersecurity
software and service providers were called upon to mitigate the apex of this six-month
long cyber crisis, to ensure business continuity and, ultimately, to safeguard the European
Digital Single Market [5]. Cyber Europe 2016 painted a very dark scenario, inspired by
events such as the blackout in an European Country over Christmas period and the de-
pendence on technologies manufactured outside the jurisdiction of the European Union.
It also features the Internet of Things, drones, cloud computing, innovative exfiltration
vectors, mobile malware, ransomware, etc. The exercise was focused on political and
economic policies closely related to cybersecurity. This also took into account new pro-
cesses and cooperation mechanisms contained in the Network and Information Security
(NIS) Directive. For the first time, a full scenario had been developed with actors, media
coverage, simulated companies and social media, bringing in the public affairs dimension
associated with cyber crises, so as to increase realism to a level never seen before in
cybersecurity exercises.

The Cyber Europe motto was expression: stronger together. Cooperation at all levels
is key to the successful mitigation of major, borderless cyber incidents.

ENISA as an EU cybersecurity agency plays a key role in EU cyber preparedness.

The NIS Directive [6] is a major step forward the EU's abilities to deal with large
cross border incidents that can lead to such crises. The CSIRT Network established by
the Directive, along with work done so far for the EU Cyber Europe cycle, are key in
providing decision makers with an overview of the situation and ultimately to respond to
such complex threats.

ENISA, the European Commission and the Member States are investing in strength-
ening of an EU-wide cybersecurity crisis cooperation. The future of cyber crisis man-
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agement in Europe - currently planned by the European Commission, concerns the draft-
ing of a cyber crisis cooperation plan and the development of a cyber crisis management
platform. ENISA’s exercises provide a unique opportunity to test new developments,
prepare for the future and develop further the sense of cooperation in the EU.

US CYBERCOM - United States Cyber Command

One of the most advanced in cybersecurity countries are United States if America.
They have two main organizations dealing with cyber — NSA (National Security Agency)
and US CYBERCOM (United States Cyber Command).

The National Security Agency (NSA) is a national-level intelligence agency of the
United States Department of Defense, under the authority of the Director of National
Intelligence. The NSA is responsible for global monitoring, collection, and processing of
information and data for foreign intelligence and counterintelligence purposes, specializ-
ing in a discipline known as signals intelligence (SIGINT). The NSA is also tasked with
the protection of U.S. communications networks and information systems.[1][3] The
NSA relies on a variety of measures to accomplish its mission, the majority of which are
clandestine.[4].

As part of the National Security Presidential Directive 54/Homeland Security Presi-
dential Directive 23 (NSPD 54), signed on January 8, 2008, by President Bush, the NSA
became the lead agency to monitor and protect all of the federal government's computer
networks from cyber-terrorism.[3].

The second organization, dealing with cyberspace is one of the largest Cybernetic
Army in the world, the Army of the United States, which has, consisting of:

—  Army Cyber Command/2nd Army;

—  The Network Technology Command/9th Signal Command Army (NET-
COM);

—  The 1st Information Operations Command Land (1st IO Command);

—  The U.S. Intelligence and Security Command (INSCOM).

US CYBERCOM combines the full spectrum of operations the cyber US Department
of Defense, plans, coordinates, integrates, synchronizes and implements the defense and
protection of information networks Department of Defense (DoD), coordinates the opera-
tions of the DoD to support military missions by management networks for the them-
selves. Prepares, manages and runs the entire range of military operations in cyberspace.
Command uses currently owned power and resources by building structures of coopera-
tion and synchronizing effects of combat operations to combat threats in cyberspace.

USCYBERCOM combines the full spectrum of operations the cyber US Department
of Defense (DoD), plans, coordinates, integrates, synchronizes and implements the de-
fense and protection of information networks DoD, coordinates the operations of the
DoD to support military missions by management networks. Prepares, manages and runs
the entire range of military operations in cyberspace.

Command uses currently owned power and resources by building structures of coop-
eration and synchronizing effects of combat operations to combat threats in cyberspace.

The Americans intend to Create a fully developed forces to act in cyberspace (up to
2018) — Cyber Mission Force (CMF).

CMF is planned to have 133 specialized teams of protection, which are the first line
of defense of the state against any threats in the sphere of cyber hacktivists, relating both
to the activities of third countries, companies and individuals.
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It is estimated that the number of these forces CMF will eventually be 6,200 US mili-
tary and civilian operators. The process of preparing and equipping the necessary hard-
ware facilities began in 2013.

So far, the United States can boast of 3100 the operators of this type, coming from
the four branches of the military.

They operate in the existing 58 teams.

Until recently determined role of CMF is a three element as a set of tasks related to
security, first of all, the Department of Defense, secondly, in the broad sense of the Unit-
ed States and the activities carried out for the needs of the individual commands combat.

According to the plan:

— 13 teams is to focus the defense of the United States and used by the state
of critical infrastructure, susceptible to all kinds of cyber threats;

— 68 teams are directly responsible for the protection of the Department of
Defense and its networks, which are targeted by foreign and American
hackers;

— 27 teams are responsible for offensive part, subordinated, every day, com-
manders of combat;

—  25teams - facilities and support, especially in the field of analytics for the-
se teams to be another.

US DoD in the doctrine of Joint Publication 3-12 (fig. 5). Cyberspace Opera-
tions presented the principles of planning, preparation, conduct and evaluation of op-
erations in cyberspace.

This document presents the operational activities in cyberspace at all levels of
command and control.

Defined concepts, task areas and identifies relationships and connections in the

combined operations conducted with the use of elements in the fight cyberspace.
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Joint Publication 3-12 (R)

Fig.5. JP 3-12 (R) from 5"
Source: [12]

February 2013.

Another very important document for the US is the latest Cyber Strategy (fig. 6) from
April 2015 in which for the first time US officially confirm will of active offensive activ-
ities in cyberspace to protect America against the enemy.
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THE EPARTMENT OF DEFENSI
CYBER STRATEGY

Fig.6. Cyber Strategy from April 2015.
Source: [2]

The Department of Defense Cyber Strategy 2015 defines 5 main goals:
build and maintain ready forces and capabilities to conduct cyberspace op-
erations;

— defend the DoD information network, secure DoD data, and mitigate risks
to DoD missions;

—  be prepared to defend the U.S. homeland and U.S. vital interests from dis-
ruptive or destructive cyberattacks of significant consequence;

—  build and maintain viable cyber options and plan to use those options to
control conflict escalation and to shape the conflict environment at all stag-
es;

—  build and maintain robust international alliances and partnerships to deter
shared threats and increase international security and stability.

Great Britain activity

In 2010, Great Britain started to operate two cells involved in cyber security:

1. Officer of Cyber Security (OCS), which conducts strategic consultancy in the
field of cyber security for the UK government and is responsible for the creation
and supervision of the government program for achieving strategic priorities of
cyber security.
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2. Cyber Security Operations Center (CSOC), which has the task of monitoring
and ensuring cyber security and incident response directed against users and da-
ta communications networks in the UK, as well as advising and informing about
the dangers of both in the sphere of business and the public.

Great Britain has also developed its own cyber security (fig. 7).

NATIONAL CYBER SECURITY
STRATEGY 2016-2021

Source: [13]

Germany activity

In Germany there are two main offices responsible for cybersecurity. Construction of
the offices are similar to solutions made in Great Britain. One of them is National Cyber
Defense Center.

NCDC in Germany is operating under the Federal Ministry of Internal Affairs since
16™ June 2011 with the task of creating better safety standards and procedures for de-
fense in the area of cyberspace for both the private and the state sector.

Center serves as a common platform for the rapid exchange of information and coor-
dination of activities against the security event information.

The mission of the Center for cyber defense in Germany is quick and comprehensive
assessment of security incidents in order to develop recommendations and a coordinated
response.
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To achieve this goal, it organizes the collection and analysis of information about
vulnerabilities in the products and results of the analysis of security incidents and attacks,
as well as proposals for protective orders.

The second organization is planned to be created a National Cyber Security Coun-
cil acting under the auspices of advisors for German Chancellor dedicated to the ICT
matters, with the tasks of securing the flow of information between government, industry,
safety authorities, telecommunication companies.

The main tasks of these entities is to collect information and data concerning Internet
security and to provide decision-makers with expertise in the management of IT security.

In addition, it was decided to create a powerful cell counterintelligence dedicated ex-
clusively fending off attacks on government servers. The Federal Intelligence Service
(BND) conducts a large-scale recruitment of new intelligence officers. Instead, agents are
looking for the best computer scientists who specialize in the field of security.

Russian Federation

This article could not miss the second huge player in cyberspace, which open the
Russian Armed Forces.

They build their own digital shield to protect against cyber threats. The Russian Min-
istry of Defense is planning in 2017, complete the creation of a special body whose main
task will be to protect critical facilities of the Russian armed forces from hackers.

In Russia for a long time, there are cell information security and combating organized
cybercrime. The structure has a FSB (Federal Security Service), which is to fight cyber-
terrorism in the channels public communications networks in the preparation of terrorist
acts.

Russia had implemented its own security strategy (fig. 8).
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WNCLASSIFIED

Hussian Maticnal Security Strategy, December 2015 - Full-text Translation

[Text of 31 December Russian Federation Presidentinl Edsct 683 npproving appended text of
“The Russian Federation's Mational Security Strategy”]

EDICT OF THE RUSSIAN FEDERATHIN FRESIDENT
O the Russiam Federation's National Security Strategy

In accordance with Federal Laws 3WkFE "On Security” dated 28 December 2000 and 172-F£
“Un Sirategic Plannmg in the Kussian Federation” dated 28 June 2014, 1 decree

I. The otiached Russion Federation's Mationad Security Strategy is to be approved

2. The following are o be deemed no bonger valid:

Russinn Federnhon Presidentml Edied 537 duded 12 May 2009 *On the Russiam Federatun's
MNational Security Strategy Through 20207 (Sobramive zakomodarelsrva Rossivakoy Federatsii,
2009, No. 20, lem 2444;

Pomnt 27 of Attachment 1 o Russion Federation Pressdential Edict 483 dated 1 July 2014 "On
Amending and Deeming No Longer Valid Cemain Acts of the Russian Federation President”
[ Sobrautye zakonodarelnive Rossivskoy Federarsi, 2004, No. 27, Hem 31754)

3. This Edict comes mto force from its date of signing

[5igned] Russian Federation President V. Putin

Muoscow, the Kremln

31 December 2015

No. 683

APPROVED by Russian Federation Presidential Edict 583 Dated 31 December 2003

Fig.8. Russia National Security Strategy from December 2015.
Source: [14]

China

Another example of countries are the most active and aggressive China, which offi-
cially confirmed the creation of cyber troops May 25, 2011, They are part of the Chinese

People's Army - Liberation.

The creation of so-called. Blue Fighter Army spent probably about $ 1.5 million. The
main activity of this elite unit is "defending the interests of government and business in

cyberspace China."

Currently, the unit has been included in the structure of the Military Command Cen-

ter in the Chinese province Guangdog the south of the country.

In addition, within the framework of the reform of the Chinese army, created a new

unit to specialize, among others, in hostilities on the Internet and cyber espionage.
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Strategic Assistance Force (SSF) are to ensure that the Chinese army will be able to
make the Internet more efficient and more advanced offensive and reconnaissance.

It also has to protect the government against cyber-attacks. The unit consists of three
parts. The first is the "soldiers - hackers" responsible for cyber-attacks and cyber defense.
The second will deal with military operations in space, focusing on reconnaissance and
satellite navigation. The third is to deal with the conduct of the war in the network. It also
has to interfere with the operation of the devices radar and communication opponent. The
unit also has the use of civilian technology: cloud computing, artificial intelligence and
nanotechnology.
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North Korea

North Korean regime has created a team of approx. 3000 cyber warriors whose task
is to build a network of support for state authorities, and above all for Kim Jong-un, as
well as spreading among Internet southern properly crafted propaganda.

It has to be done using the comments placed on South Korean websites. The North
Korean cyber unit includes, among others 200 agents with writing online comments
aimed at southern neighbor.

The purpose of propaganda is to demoralize the enemy and to help in the task they
have stolen from the South Koreans virtual identity.

Propaganda is promoted by using hosted 140 sites in 19 countries.

North Korea educates its cyber specialists in elite schools in Pyongyang, and the
most aptitude hackers are then directed to the 10-year training in the Military Academy
Kim Il Sung and other universities.

Only in June 2013 Cyborg Soldier regime blocked 65 South Korean websites, stole
the data of 2.5 million members of the ruling in the Seoul Grand National Party, 300
thousand military and 200 thousand site users belonging to the president of South Korea.

South Korean military intelligence claims that North Korea has recently doubled
from three to six thousand numbers of their "cyber forces” - special formations dealing
with hacker attacks.

The task of the "Office 121" as the name of this unit is to attack targets in South Ko-
rea. As for interfering with the functioning of the South Korean armed forces, the gov-
ernment's work, calling the "psychological shock", causing "physical and psychological
paralysis" of the South (the information the Defence Ministry in Seoul).

Probably, the "121 Office" has for years been expanded by the North Korean military
intelligence. They work there the most talented computer experts. From the information
provided by defectors from North Korea that "Office 121" can plan the attack, including
a telecommunications facilities and power network in South Korea.

In 2013, Seoul accused North Korea of hacker attacks on computer systems of South
Korean banks and broadcasters.

At the end of November 2013 Sony Pictures was the victim of cyber-attack, which
the FBI was derived from North Korea.

The attack was connected with plans to introduce released comedy "The Interview"
about a fictional plot to kill North Korean leader Kim Jong-un.

Following the threats of hackers Sony Pictures canceled shows, but soon after
changed its position and the film was to hundreds of American cinema, and has been in
the United States available online for a fee and cable networks in the context of video on
demand.

Pyongyang denies it was behind the attack.

Summary

To summarize we have to mention again that nowadays we are living in the environ-
ment that is strongly connected with IT technologies and transformation of the Internet
into Internet of Things is a fact. The fact is also that all of this is in the cyberspace which
is growing issue for the whole Europe and most of the world.

The European ICT Industry is one of the most advanced in the world. Making the
EU's single market fit for the digital age could contribute €415 billion per year to our
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economy and create hundreds of thousands of new jobs. The pervasiveness of high-speed
connectivity and the richness and quality of online services in the European Union are
among the best globally. Such advantages have considerably increased the dependability
of European citizens on ICT services. These two elements, quality of services and cus-
tomer base, make this industry particularly appealing to global business. What if this
important piece of the global economy becomes a target? Computer security attacks are
increasingly used to perform industrial reconnaissance, lead disinformation campaigns,
manipulate stock markets, leak sensitive information, tamper with customer data, sabo-
tage critical infrastructures [5].

Problems of cybersecurity are growing nowadays and they will become the most im-
portant issue in near future. Future war fight will (rather already common war fight) are
to be conducted in cyberspace. Cost of the operation in cyberspace is much lower than
use of armed forces — and it is hard to prove who is guilty and who conducted the at-
tack... Disruption in the economy of the attacked country is much bigger by using cyber-
space rather than traditional forces.

Therefore we must as an European Countries try to do our best to improve our cyber-
security capabilities and prepare ourselves to conduct full spectrum of activities
in cyberspace: defense ad well as offensive operations.
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The use of advanced technology troops and combat undoubtedly will force changes in the terms
and manner of execution of modern military operations. The process of implementation of modern
automated systems of command, reconnaissance or destruction points to the ever increasing in
today's battlefield importance of technical solutions and information technology. These factors,
often now raised to the rank of the principles of war art, decide to obtaining an advantage, both
informative and quality. Therefore, to achieve and maintain the advantage of modern weapons
systems must be characterized by certain properties and combat capability commensurate with the
challenges of modern multi-dimensional battlefield.

The effect of introducing new combat measures is to seek ways to best use. Among the key direc-
tions of development stands out among others the development of the concept of network operations.
Generally seeks to combine the various combat platforms, both manned and unmanned as a single
system. At the same time large scale systems are deployed soldier's individual equipment.

The paper presents the directions of development and degree of implementation of changes in
the equipment subunits of Special Operations Forces (SOF) and the impact of new technologies on
the capabilities and performance of combat tasks. Presenting the issues and concepts of the capacity
of the soldier, infantry equipment, limiting the contribution of aspects of human factors in combat
through the use of Unmanned Air Systems. The development also raises topics implementation of
network data exchange systems and the related expected changes in the rules for the implementation
of combat operations.

INTRODUCTION

Technical and scientific progress, new technologies, political and social changes in
the world early twenty-first century functioning revaluate assumptions and rules of con-
ducting military operations and the need to enforce their fundamental overhaul.

Technological development and equipping of troops in the increasingly sophisticated
means of destruction and transportation contribute to a change of views on the conductof
modern military operations. The most characteristic features of the modern battlefield
include: a large increase maneuverability and fire power of troops, the dynamics of ac-
tion and rapid change in the situation, increasing the possibility of impact on the full
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depth of the combat structure, a quick transition from one struggle to another and the
strong desire to gain and maintain the initiative. This highlights the dynamic and highly
maneuvering nature of modern military operations.

Although due to the currently reigning in the world crisis in most countries is limited
to expenditures for the modernization of army, that fact does not mean that they intend to
resign from the key programs, developing new technologies and means of struggle.

In theory and practice more and there are new concepts for conducting military oper-
ations, are developed technologies and means of fighting, the growing importance of
unmanned platforms and precision of destruction. These conditions indicate that based on
current knowledge, including the issue of conducting military operations, there are many
reasons to make inspiring multifaceted analysis, evaluation and identification of current
status and determine the forecast changes.

Alignment with the conduct of military operations to modern battlefield conditions,
new challenges and to maintain readiness to respond to new threats can be, inter alia, by
implementing innovative techniques and technologies and the continual transformation of
the armed forces. Indeed, they should still be characterized by high levels of mobility,
technology and military equipment combat and have integrated automated systems of
command, reconnaissance and logistical support. Integration and synergy of this type,
interoperable systems of different types of troops and the armed forces, allows the effi-
cient use of potential and combat capability.

Among the key directions of development of future systems is observed, inter alia,
the implementation of the system equipment infantry soldier, the introduction of large-
scale unmanned combat platforms, unmanned air vehicles (UAV) or lighter combat
vehicles and robots. The equipment of the armed forces appear active measures to com-
bat in space, which already can not be reduced only to the three basic dimensions, such
as length, width and height. There is in fact another dimension in the form of information
space, only a limited capability devices in the speed of digital data, voice or image.

Hypothetical predictions of changes indicate the need for modifying existing today,
the concept of conducting military operations. In the unanimous opinion of many military
theorists, in the foreseeable future activities will be conducted under conditions defined
as network-centric environment. The emergence and development of the concept of
acting in an network-centric environment been forced changes taking place mainly in the
world of information technology and the growing importance of information as a factor
which plays  a unique role in contemporary armed conflicts. Development of the con-
cept of network activity causes already at the lowest levels it seeks to combine a variety
of platforms, both manned and unmanned as a single system - in one network.

The process of implementation of modern automated systems of command, recon-
naissance or destruction points to the ever increasing in today's battlefield importance of
technical solutions and information technology. These factors, often now raised to the
rank of the principles of martial arts, decide to obtaining an advantage, both informative
and quality. Therefore, to achieve and maintain the advantage of principles of conducting
military operations should be characterized by certain properties commensurate with the
challenges of modern multidimensional combat environment.
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DETERMINANTS OF TECHNOLOGICAL CHANGES AND THE IMPLE-
MENTATION OF THE NEW MEANS OF COMBAT

Dynamically changing external conditions and internal state security system carries a
number of challenges, including new risks with asymmetry and unpredictability create a
new environment of military action. The conditions most characteristic features of con-
temporary conflict is the unpredictability of possible measures of size, time and place of
its occurrence. Modern military operations are usually asymmetric and often blur the
current distinction between internal and external security of the state. Today's armed
forces often have to undertake tasks that go beyond their traditional missions™.

These factors resulted in the greatly expanded the range of activities for which mili-
tary forces are involved.

Analyzing the principles of conducting modern military operations, indicates that one
of the main environments in which they are held in urban areas. The result is that because
of limits on the effective use of heavy equipment, the main effort of its own activities
rests with the infantry soldiers. There is therefore a need to provide them the best condi-
tions for the tasks, mainly by equipping them with adequate equipment and weapons that
will enable achievement of the objective measures with the least losses. Another argu-
ment for the implementation of the armed forces of modern technology is the use of
civilians by the media to unfettered access to information about their activities, and thus
maintaining an acceptable level by policymakers personnel losses. Public opinion forces
the fact that losses among their own troops, as well as among the enemy civilian popula-
tion to be minimized. This phenomenon necessitates the need for the soldier to the high-
est possible degree of protection and security.

Another determinant for enforcement need to modernize equipment a soldier is to
advance information technology and telecommunications, which contributed significant-
ly to the emergence of the concept of network operations. An element of this concept was
created in the U.S.A the future combat system - Future Combat System - whose key
element is to be the soldier along with his entire equipment and weapons.

In summary, the above factors resulted in the need for soldiers and information tech-
nological advantage by equipping them with the means of providing them the best oppor-
tunity for detection, identification and destruction enemy ballistic better protection, better
conditions for the implementation of tasks, appropriate mobility, and above all under-
stood as situational awareness, knowledge the action area (environment) and the location,
operation, and the enemy's intentions, as well as its own forces. It being assumed that
situational awareness is the soldier had seen as part of an information network, with the
consequence will be equipped with equipment that allows him to communicate and ex-
change data with other elements of this network.

CONCEPTS OF INDIVIDUAL EQUIPMENT SOF

The scope of tasks performed by the soldiers forced the need to adapt their individual
weapons and equipment to the nature of the mission performed.

Observing the development of systems concepts and technologies for individual sol-
dier equipment, could be tempted to say that one of the most advanced systems, is Amer-
ican system - Land Warrior. The work and development - research started in 1990 when

* A. Topik, Terroryzm i bros masowego razenia w polityce NATO, Zeszyty Naukowe AON 2003,
nr 1(50)A, page 11.
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it approved by the United States Armed Forces of the project identified the essential
requirements for the future soldier and his equipment, and development trends. The idea
of this concept was:

provide infantry soldiers increased situational awareness;

providing free communication and exchange of information between them and the
elements of superiors;

increase combat capabilities;

vitality and soldier survivability.
Requirements for the new system are set out in five key areas:

vitality: providing increased opportunities for observation in day and night condi-
tions, to locate, identify, classify, identify and destroy enemy in every situation;
mobility: reducing weight of equipment while ensuring increased combat capabili-
ties, compatibility in the activities performed by different types of troops (airborne
troops, air-assault, mechanized, and special forces);

survivability: providing protection against direct fire, small arms, landmines and
incendiary weapons, and also provide protection against the effects of the use of nu-
clear, biological, chemical, high-power microwave and directed energy. In addition,
to provide hearing protection, prevention, disruption, or confuse the enemy detec-
tion system, warning devices provide a variety of threats present on the battlefield,
providing high durability protective equipment, as well as supporting the sense of
peripheral vision, hearing and touch;

command and control: providing voice communication, including the exchange
of confidential data, images, digital maps, graphics display, transmit and receive the
location of the object, providing situational awareness and data concerning the cur-
rent situation in the combat operations conducted;

maintenance of a soldier on the battlefield: providing logistical support in the
supply of energy resources supply (batteries), water, food and ammunition.

The Land Warrior Initial Capability system (LW-IC), consists of the following sub-

systems:

armament subsystem: it means: 5.56 mm M-4 rifle (a lighter version of the assault
rifle M-16), thermal sight (called Thermal Weapons Sight - TWS), a video camera
(called Daylight Video Scope - DVS), and a device consisting of a laser rangefinder
and a digital compass (Laser Rangefinder English/Digital Compass - LRF/DC) and
azimuth determining the distance to the target. In conjunction with its location indi-
cated on the GPS can pinpoint the location of this end, for the submission of
the report about the situation for the purpose of fighting or fire support artillery
fire during the call on fire.

integrated helmet: consists of a helmet made from ballistic material, providing
cover. On a helmet mounted display is connected electronically with other subsys-
tems and with the master system in the network command. The display has a soldier
graphic data, digital maps, reconnaissance information, location of other soldiers, as
well as images of weapons mounted on the viewfinder and the camera day-
time thermal image. This allows to keep fire from behind the corner of a building or
obstacle. Foreland to observe through the viewfinder provides faster thermal capture
distant, faint, characteristic features of the terrain and enemy positions, including in
the event of smoke or other factors impair visibility.
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— subsystem of uniforms and personal protective equipment: consists of a frame
with  a modern design, respectively, arching her body to move the backpack of a
soldier and individual equipment attached to the frame. Included in the subsys-
tem have improved ballistic shield plates for better protection against small arms. In
addition, the equipment includes: protective clothing against biological impacts,
gloves, boots and optional detector of weapons of mass destruction.
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Land Warrior-Initial Capability system

— PC module integrated with the radio: characterized by a manual manipulator
connected to the computer module. The manipulator is mounted on the breast of the
soldier and acts like a computer mouse, and thanks to him, the soldier can change
the displayed images, control buttons on the radio, change frequencies and send dig-
ital data. Some functions can be controlled via two buttons on the language of the
gun trigger, allowing the soldier to keep weapons in combat position. Integration of
GPS with a computer tenant has eliminated the need for a separate display and
switches. CRS subsystem has an open architecture which allows for future conver-
sion of both the software and components for later.

When the U.S.A. was working on a project of its Land Warrior system with a similar
fate also began to develop the French engineers, who launched the project Feline (fr.
Fantassin a Equipement et Liaisons Integrees).

FELINE system is a modular, with open architecture, which enables the use of spe-
cific modules, depending on conditions (in the day, at night, during acceleration or driv-
ing in the armored vehicle, flying plane, as well as during operations in urban areas, rural
or open). Modular design is to allow the matching of equipment to the nature of the task
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and to eliminate unnecessary burdens while maintaining the best possible protection.
Uniforms are designed so as to not interfere with the natural movements performed
during the movement of the soldier. The material is flame retardant uniforms, but also
provides good ventilation and comfort measures at different temperatures. Optional
equipment also protects the weapons of mass destruction. Large areas of the body are
protected by soft ballistic materials, reinforced in places subject to wear, ceramic inserts.
Special goggles, retractable inside the helmet, shield you from eyes that could blind him
laser beam.
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The system offers configurations adapted to their functions, such as platoon leader,
squad leader, sniper, machine gun sight or others. The architecture of the system can
support different software versions, chosen for specific missions and tasks of soldiers -
such as specialized programs for platoon leaders, snipers, anti-tank weapons handling.
The system includes five following modules:
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—  vitality:
= day-night sights for enhanced image;
= control system components via buttons on the handles of weapons;
= gbservation and maintenance of fire with the camera (mounted on the weapon)
without tilting the body around the corner of a building or other object;
—  mobility:
= ergonomics of the system;
= use of GPS tracking (positioning) of all units (soldiers) in the vicinity;
=  enhanced image sighting devices;

= individual radio station with the possibility to exchange voice and digital
transmission;

= osteofon;

= configuration of network radio and digital battlefield;

= sjtuational awareness closer to the real time;

—  protection:
= pallistic;
=  NBC;

= against the negative factors of climate;
—  power supply:

= lithium-ion batteries;

=  portable and on-board charger;

= sets for system integration with the vehicle.

Units equipped with FELINE have an element of the French system of network-
centric information exchange Bulle Opérationnelle Aéroterrestre - BOA, whose purpose
is to integrate various fighting systems of SOF and air component. It is assumed that the
system will be integrated with vehicles, now considered a 8x8 VBCI infantry transporter,
whose first models produced by Giat Industries in collaboration with Renault are in a
testing phase. By the end of 2008 in a system equipped vehicles sixth Light Armored
Brigade and the 2nd Armored Brigade. Plans call for installing the system on conveyanc-
es VBCI, combat infantry, chariots, and AMX-10P AMX-56 tanks Leclerc.

A little later the French design work on the weapons and equipment of the individual
soldier, the British began. They proposed project FIST (Future Integrated Soldier Tech-
nology) and its subsequent variants V1 and V2.

Like other systems, the FIST system is a modular system that allows for the moderni-
zation of the individual components, depending on the tasks. The FIST V2 highlights
five key components identified as:

—  CA4l - subsystem command, control, communications, computing and reconnais-
sance,

— vitality: arming devices with foresights,

—  mobility: depends on the navigation, and the size and weight of equipment a soldier;

—  viability: uniform, stealth technology, ballistic protection;

—  maintenance: problems of logistics.

FIST communications system is to be provided to the company level. With higher
levels has to be performed through an integrated communication system BOWMAN.

It is anticipated that each soldier will have a coded radio allows short-range commu-
nication between soldiers subunit. Sub-unit commander will have the ability to com-

89



municate with your supervisor or base (e.g. during patrol). Voice and digital data can be
transmitted directly to the soldiers, or through communications with Headquarters rela-
tionships, which in turn may transmit the command, and have the information and images
obtained from the observation posts, from other soldiers, unmanned air vehicles, sensors
and remote-controlled by the assault reconnaissance aircraft or satellites.
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Based on : http://www.army-technology.com/projects/fist/fistl. ( 2011.09.13)

FIST system

It is assumed that the soldier will be equipped with GPS, inertial navigation unit and

a digital map depicted on the monitor display mounted on the helmet, or wrist, as well as

the laptop managing the entire system. Thanks to the integrated GPS with digital com-

pass, the soldier will have data as to its location, the location of other soldiers, but also
subunit of the enemy forces, if they are detected.

Team equipped with a FIST system composed of eight soldiers and is intended as

a unified platform. Each fire group (section) consists of commander, gunner and two
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grenade riflemen. The primary weapon is a rifle assault troops 5.56 mm SA80, used in
various configurations. This one is equipped with extensive observation and foresight
device, which is connected electronically with the eyepiece mounted on the helmet sends
images to allow lead to effective fire behind the obstacle, the corner of a building or other
object. Rifleman has a 40 mm grenade launcher M203 suspended (UGL - Under Grenade
Launcher), sniper rifle is equipped with SA-80 version with a long barrel, a gunner in a
light machine gun. Other weapons adapted to the system includes a portable launcher
FIST MBT LAW antitank, rocket JAVELIN antitank guided missiles and grenade HEFG
(High Explosive Fragmentation Grenade). In this system of arms to hit behind the con-
cealment will be possible after measuring the distance from the rangefinder and a data
transfer control system coordinates the projectile (grenade), who directed more than an
obstacle to explode over the target, causing its destruction.

Analyzing the current state of weapons and equipment which have soldiers the Army
Armed Forces, the observation suggests that the situation in this area, much improved,
especially since the Polish Armed Forces are involved in stabilization operations in Iraq
and Afghanistan. This is a permanent process is also associated with the transformation
of structures of the Armed Forces and their professionalizing.

Using the experiences of NATO countries in the implementation of the concept of
the future soldier, in 2006 the Polish Army General Staff developed the operational
requirements for development work on the Individual Combat Systems (IWS), code-
named TYTAN. Armament Policy Department has established task teams, whose goal
was to conduct work in four main areas of interest:

— integrated equipment;

— weapons and equipment foresights;

— electronics, optoelectronics and software;

— personal protective equipment (ballistic, climatic, mechanical, against weapons
of mass destruction).

According to the assumptions TYTAN program includes:

— modernization of an individual equipment and adapt it to modern standards;

— anew generation of combat uniforms;

— anew generation of tactical equipment;

— works in the field of electronics and optoelectronics equipment;

— study of a new communications system;

— creating a new camouflage pattern;

— testing a new generation ballistic shields;

— collect data in order to develop the concept of the army a soldier twenty-first cen-
tury.

On the basis of the results of theoretical work, supported by experiences from the
mission in Iraq and Afghanistan, in 2008, developed the initial tactical and technical
assumptions for the project. According to these basic equipment TYTAN will be com-
posed of the following modules along with the forming of their constituent elements:

— combat uniform (battle suit, pants, underwear, hats, gloves, shoes, socks);

— protection system (body armor vest, flak jacket, gas mask, filter clothes, knee and
elbow guards, protection devices for vision and hearing, protective clothing under the
jacket);
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— weapon system (automatic rifle with grenade launcher suspended, knife - bayo-
net, pistol, rifle-grenade launcher, sniper rifle, the ammunition, grenades);

— observation and reconnaissance equipment (reconnaissance and observation tool
- binoculars, dating modular complex, helmet set, night vision goggles, personal torch,
laser pointer);

— elements of the management of activities - C41 (personal computer with the dis-
play device information, personal radio station, hub - a hub, the device microphone -
earphone, the positioning system, an identification system for their - the remote
system health sensors soldier power source);

— mobile able system equipment (integrated with clothing handles and pockets for
assembly and handling equipment and weapons soldier, a separate system for handling
equipment and weapons);

— supplementary equipment (individual package of medical, chemical individual
package, a set of survival).

The ISW TYTAN in addition to basic equipment to enable the soldier tasks under dif-
ferent conditions, have come further developed specialized packages: high intensity, high
temperature, low temperature, very low temperature, precipitation, engineering, food,
climbing, to fight in urban areas and training.

Furthermore, system TYTAN is to ensure:

— the ability to self-realization of the tasks in the conditions of confinement, with-
out food and water refilling time to 24 hours;

— ability to function under conditions of industrial pollution, chemical and biologi-
cal agents during the 24 hours;

— the possibility of independent action on the ground effectively:

= open, lightly-wooded up to 1000 m;
= in buildings and in densely-built up to 400 m;
= outside the combat vehicle.

The individual project implemented a management system (C4l) applications should
integrate all the electronic components, computer equipment optronic instruments sol-
dier and ensure the exchange of image data and audio between soldier and elements of its
environment, as well as cost-effective energy management.

The computer, part of the system is to enable the exchange of information between
all peripheral devices in near real-time, including: sight, helmet set, observation and
reconnaissance equipment, navigation, sensor system health soldier, display information
(helmet, manual, constant) and functional integration with the other soldiers, the com-
mander of the team, and the adjacent bands by the base vehicle, the higher-level com-
mand. According to the assumptions C41 management system should:

— ensure the acquisition, collection, processing and transfer of the necessary infor-
mation to the soldiers of the team and/or to the higher command level;

— configuration command to enable communication in the team and decide on the
type of information sent to the soldiers and the higher command post;

— enable receive and display information about their own position and objects and
allied troops to prevent the conduct fratricidal fire.

When analyzing the current and projected state of equipment of the Polish Armed
Forces soldier, do not forget about being in a test phase C31S JASMIN system, in partic-
ular the possibility that presents one of its modules, namely module designed for the
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individual soldier - DSS (Dismounted Soldier System). It consists of the following sub-
systems:

— Data Processing Subsystem. His main device is a Tactical Computer Terminal,
which is used to support decision making on the battlefield according to the concept
of network capabilities of NATO;

— Data Manipulation Subsystem. Allows to enter data into the system and facili-
tates access to environmental data operations;

— Sensors Management Subsystem. Designed to connect the various sensors
and information sources, such as LCD (Light Chemical Detector), GPS (Global Po-
sitioning System), inertial navigation and a video camera. It automatically controls
the sensors, providing information, which after processing are distributed to other
soldiers and commanders;

— Power Management Subsystem. Supplies the whole equipment ensures conti-
nuity of his work;

— Information Presentation Subsystem. Shows information on the various
screens, such as the HMD (called Helmet Mounted Display) and the LCD panel.
This subsystem is used during the practical implementation of the task, because ob-
taining the view field (space) does not involve direct combat arms and gives the user
easy access to environmental data operations;

— Data Distribution Subsystem. Enables communication with other actors.

The main equipment is a transceiver subsystem that provides voice communication

and data transmission technology, IP (Internet Protocol).

Summarizing the above considerations it can be concluded that in all pending pro-
jects, the key intention is to fulfill the principle that the fact that the soldier could effi-
ciently perform tasks and achieve goals must have suitably higher level of technological
superiority consisting in increasing the combat capabilities (the parameters affecting
them) through the introduction of the latest, technologically advanced weapons and
equipment items.

Another proposal concerns the level of subunit commanders situational awareness,
which is not only dependent on the input of technology, but also the efficiency of the
network command and data exchange. Therefore, it can be assumed that the commander,
according to the concept of network operations, will have an appropriate level of situa-
tional awareness only when the will be an element of the system (network), which will
have the possibility of obtaining information and its exchange with other users.

Because the future soldier is to be integrated into a future regime network-centric
battlefield, while providing one of the most important of its components, it becomes
necessary to provide it with proper weapons and equipment.

UNMANNED FLYING SYSTEMS

Another, no doubt a significant factor influencing the development of modern mili-
tary operations is the use of unmanned flying systems — UFS.

To analyze the current state of development of the UFS and it is advisable to famil-
iarize with developed in the U.S. Army Future Combat Systems document (FCS) 18 +1
+1 Systems Overview. White Paper. According to its assumptions of future combat
system is to be connected (because it covers all types of troops and services) system of
systems. It is assumed that it will build on eighteen separate systems, the network be-
tween these systems and the soldiers with their technologically advanced equipment. It
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has, therefore, is to include a twenty (18 +1 +1) different systems. Under the

assumptions of the system will consist of:

—  system of ground autonomous sensors, (UGS - unattended ground sensors);

— two autonomous ammunition systems: launched (NLOS-LS - Non-Line of Sight —
Launch System) and intelligent (IMS — Intelligent Munitions System);

— three classes of unmanned ground vehicles: ARV (Armed Robotnic Vehicle), SUGV
(Small Unmanned Ground Vehicle), MULE (Multifunctional Utility/Logistic and
Equipment Vehicle);

— eight systems of manned combat and support vehicles;

—  network between these systems;

—  soldiers and their equipment;

- four classes of UFS%

Unmanned Aerial Systems division has been made on the basis of level of command:
for platoon - Class I, the company - Class Il, the battalion - Class Ill, brigade - Class IV.
In this paper | will consider a platoon- company level systems.

Unmanned Air Vehicle system Class I (Class | UAV) according to the assumptions
FCS is intended to provide opportunities reconnaissance platoon soldiers, tracking and
searching purposes (Reconnaissance, Surveillance, and Target Acquisition - RSTA). Its
key element is the aircraft vertical takeoff and landing, both designed to operate in urban
areas and wooded. Can be controlled by the operator, as well as fly autonomously. More-
over, in order to ensure optimal flow of information, it will be able to interact within the
network created with selected ground and air combat platforms. With this possibility
subunits platoon level reconnaissance will have available information on the conditions
which limit the scope of the larger unmanned aircraft. In addition, UAV class | device to
act as a translation in a difficult communications in the area difficult to access. This
system shall consist of two aircraft (for platoon), the control unit (mobile station flight
control) and security features. Its mass (about 18 kg) is to enable the transfer system by a
single operator. It is also assumed that the ship is characterized by an 8 kilometer radius
of the tactical and persist in the air for at least 60 minutes®.

System numbered among the first class is being developed by Honeywell Aerospace
MAYV system (Micro Air Vehicle), consisting of two miniature unmanned flying ma-
chines, batteries, flight control station, and video terminals. In accordance with the re-
quirements of the whole system is made in a backpack carried by the operator. The sys-
tem is built modularly and in addition to radio, and links for data exchange is equipped
with a removable infrared camera, or daily, has also the possibility of installing other
sensors equipped with an interface compatible with unmanned MAV system. The
system allows recording video (10 minutes on the camera board and 60 minutes in the
terminal ground flight control station). Provide on-board equipment to identify man-sized
target at a distance of about 250 m and 125 m day night.

2Future Combat Systems (FCS) 18+1+1 Systems Overview. White Paper, ver. 19, s. 2,
http://www.army.mil/fcs/ (15.09.2011)
® There, page 9.
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http://www.defense-update.com/products/h/honeywell-mav.htm (2011.09.13)
Honeywell MAV (Micro Air Vehicle)

The system performs its tasks associated with the collection of information, mainly
the method of hanging and stare (called Hover and Stare), or sit and stare (called Perch
and Stare), since there is the possibility of placing it in a convenient place for observing
the middle ground reconnaissance data collection .

Unmanned Air Vehicle system Class Il (Class Il UAV) is to have a wider range
of possibilities than the UAV class | and twice the range of action. According to
the assumptions, as a multipurpose aircraft should have the possibility of vertical takeoff
and landing and to support company commander in the field of reconnaissance, security
or early warning, detection and identification purposes (Reconnaissance, Security/Early
Warning, Target Acquisition and Designation). Ships of this class will provide a system
of measures that can be mounted on vehicles, so they can be delivered as close to the
action area. This will provide increased surveillance and reconnaissance coverage. The
system is to have the possibility of identifying targets in the day, at night and in
poor visibility. It is assumed that this type of UAV is to be carried by two soldiers, oper-
ate within a radius of 16 km and persist in the air for at least 2 hours.

System currently meets the above requirements is the Air Scout and as a competitive
project and the system under the name of OAV-II (Organic Air Vehicle). Until now, the
third version of the already developed this system GoldenEye 80. The camera is a combi-
nation of technologies that use propulsion propeller arranged in a cylindrical hull
(allows both vertical and horizontal flight device) with stealth technology, which uses a
diesel engine drive. It uses sound damping system that causes the engine is quieter than
helicopter cameras of similar size. The set of sensors on-board system includes a high
resolution camera: day and thermal imaging and laser devices (the indicator targets and
the laser beam detector). GoldenEye 80 utilizes miniaturized navigation system and
GuideStar flight control, which ensures the autonomy of the flight apparatus, while main-
taining control and navigation during both vertical takeoff and landing, as well as hori-
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zontal flight without the need for operator intervention. An additional advantage of this
object is the ability to self-avoidance, avoidance of obstacles by quickly changing the
direction of flight, as well as reliability in conditions  of limited access GPS.

Another example of an unmanned flying class Il system is a system of OAV-II ship-

based unmanned vertical takeoff and landing with a blade placed in a cylindrical casing.
T——

http://www.piasecki.com. (2011.09.13)
Prototype CLass 11 UAV Air Scout

The object will be equipped with cameras to allow observation of the forward and
downward, which will send images to the ground terminal station flight control. Moreo-
ver, it can be equipped with various sensors and measures to detect mines and contamina-
tion of weapons of mass destruction.

In summary, having a UFS will provide its own source of reconnaissance aircraft,
and this in turn will enable commanders to the lowest levels of self-command to collect
information necessary for them in the field, especially in specific environment of the
battlefield, in which the field of earth observation to be significantly reduced.

Opportunities of UFS presented in the paper reflect the level of requirements they
must meet in relation to the information needs of the tactical level. These requirements
meant that the reported structures are characterized by:

—  the relatively small size;

—  design modularity allows you to mount a set of sensors suitable for the mission;

—  the use of stealth technology, making it difficult to detect by radar;

— low sound signatures;

—  capability of vertical takeoff and landing (which excludes the need for a specially
prepared landing sites and need to increase the mass of the system equipment, car-
ried by soldiers with additional equipment startup and recovery of the vessel);

— surveillance capabilities in the day, at night, and in limited visibility conditions;
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— resources and capability to detect: weapons of mass destruction, contamination,
detection and identification purposes, to determine their distances, the laser beam
detecting device sent by the enemy.

These requirements are designed to allow the fulfillment of the essential role of UFS
which provide information from the battle space in near real-time. Thanks to them much
faster than before the commander will have the knowledge about the situation in their
immediate vicinity. Possessed information superiority will provide situational advantage,
which in turn will obtain favorable action. However, due to the density of the battle all
sorts of means, the use of unmanned aircraft systems will mainly be indicated in specific
battlefield environments, such as built-up areas, mountainous or wooded.

Advantages of the use of UFS in military operations include the elimination of flying
personnel losses, high combat effectiveness, reduce losses in the aerospace, economical
operation (particularly servicing, fewer take-off landings, reducing the time constraints of
the tasks by remote control, etc.)

Noteworthy is the fact that using of UFS is a demand not only from the army. Also,
civilian users see them as the feasibility of various non-military tasks, particularly associ-
ated with high risk of losing life or health, for example, during the reconnaissance air-
craft disaster areas, or natural disasters.

Most experts predict continued, vigorous development of unmanned aviation. It is as-
sumed that in the third decade of the twenty-first century, unmanned aerial vehicles will
utilize 50% of the airspace. Further development is also associated with new tasks that
may arise against UFS, for example, air transport of large loads over long distances,
providing supplies to the battlefield or evacuation of wounded.

NETWORK CENTRIC SUPPORT SYSTEMS COMMAND

The development of information technology caused the avalanche build-up of new,
previously unknown ability to communicate and rapidly expanded their areas of applica-
tion. Data transmission technologies (technologies used mainly on the internet) adapted
to the needs of civilian users also gave new possibilities for systems used in the military.
This allowed to increase the military capabilities of communications and IT systems for
transmission, processing and data analysis. However, the challenge is how to organize a
network of communication and appropriate sharing and making it available for common
situational awareness.

The possibilities of using network-oriented access to shared information gave rise to
the concept of network-centric battle. The network-centric concept emphasized a new
quality, which is the environment in which the fight will be carried out, mainly fight
news. The growing importance of operations other than war, the huge advances in tech-
nology and asymmetric forms of warfare led to the identification of the need to move
away from the battlefield in favor of fighting the perception of the environment as an
area of network-centric battlefield.

The essential purpose network-centric conception of the struggle is to design such a
set of interconnected elements of space combat, so you can use an increased amount of
available information that will be transformed into knowledge necessary resources and
consequently will get an increase combat capability.

To ensure the success and efficiency of the activities in line with the concept of ac-
tion in the network centric environment, it is necessary to ensure a high level of infor-
mation exchange between its components and the appropriate level for their use.

97



With regard to the military structures of the base material and the functional systems
of network is a global information network (Global Information Grid - GIG), understood
asa network structure whose elements are the nodal network layer:

— sensor network as a set of technical means of reconnaissance and information gath-
ering (called Sensor Grid);

— network servers understood as an organized command posts system of decision-
making centers (called Grid Command and Control) network;

— effectors identified mainly with advanced weapons systems, and active measures
fight (called Shooter Grid).

Determining the extent to which the use of network technology in the armed forces
can contribute to improve their military capabilities, it is not easy. But it should be em-
phasized that the new tactics, techniques and procedures (TTPs), which use is made
possible by drastically increasing the ability to share information in a huge affect on
increasing the combat capabilities that extend the capabilities of commanders and enable
them to communicate their intentions and decisions more quickly, accurately and precise-
ly. The ability to continuously monitor the performance of tasks allows to change the
decision according to the situation. An important advantage is the ability to share infor-
mation to the command of the new approach, namely the use of a common battle space
awareness to achieve a high degree of synchronization operations, while preserving the
ability to immediately adapt to changing operational situation.

Dynamically changing external and internal conditions pose many challenges, mainly
the new threats that are asymmetric and form a new space unpredictability of military
operations. One of the many factors influencing this space is a significant expansion of
the package of tasks performed by the army, resulting from participation in peace support
operations - mainly in the Balkans, the stabilization operation in Iraq or counter-terrorism
in Afghanistan.

Purpose and especially to perform the tasks envisaged by the army, require the use of
a wide range of command support systems and simulation activities, which should great-
ly enhance the sharing of information, to enable rational decision making, and conse-
quently result in more efficient use of forces.

These conditions became the impetus for a series of reviews and assessments carried
out in various bodies. Their results led, inter alia, for use in a military exercise carried out
in the NDU, the first time in the scale of the Polish Armed Forces, Command Support
System JASMIN. System capabilities allow, inter alia, the graphical representation of the
current situation and mapping of the planned activities, and the collection and processing
environmental data of current activities. C31 JASMIN is able to perform and present:

—  structure and equipment;

— display the current situation;

— alarm sensors display;

—  planned activities;

— command/short orders and reports.

During the exercise was also used Action Tactical Simulator, which allowed a short
time after entering the data to simulate the system planned by the command post person-
nel for action, and thus their evaluation and comparison of options under consideration
of the course of action (COA). The simulator has been developed under a project imple-
mented by the Cybernetics Department of Military Technical Academy and Management
and Command Faculty of NDU.
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The conclusions of the exercises and theoretical considerations allow to conclude that
the use of command support systems will allow, inter alia, eliminate the inertia of the
existing specific information, resulting from delays in the flow of data.

In an environment of network-command support systems, the actual picture of the
situation will be much more extensive, and most of all current and close to the actual
operations. Generate a shared picture of the situation of combat with the use of data and
information transmitted in real time, will provide commanders with the knowledge and
situational awareness at any time, anywhere, without needing to ask for information to
other participants in the activities.

Under the conditions of application of modern IT infrastructure, commanders, and in
particular the staff a command post functional cells, will have a clearer picture of the
situation and the high level of knowledge of the totality of the conditions of its own
activities. This will allow the implementation of the command of far greater degree of
probability of success in action, than in conditions considered to be traditional.

SUMMARY

Summarizing the above considerations it is clear that the analysis and evaluation of
the phenomena of contemporary and future battlefield indicate that new technologies and
means of struggle undoubtedly will affect the rules for the use of troops, both in current
and future operations. Application of modern combat systems will shape the image of
military action, will force changes in how and when and where to use your potential.
Network variety of related sensors at all levels and levels of information system will
create conditions for the implementation of tasks in an environment previously unknown
to have full knowledge of the phenomena and situations occurring on the battlefield in
near real-time. Therefore becomes necessary verification number to date operating prac-
tices and assumptions.

Also anticipated that the effectiveness of military operations to increase significantly,
mainly by increasing the timeliness, completeness and reliability of the information about
the current status of space combat.

Noticeable is that the current emphasis on the growing importance of changes in the
organizational - as a determinant of technical change and development of military opera-
tions, including operations other than war. It is anticipated that a change of tasks and how
their conduct will require increased capacity and maneuverability for fire crews. There-
fore, the aim is to equip them with modern means of combat and transport. In view of the
large involvement of the armed forces in various operations outside the country, it be-
comes necessary to have highly mobile units, suitably equipped and capable to act in a
relatively short time.

It should also be aware that today's challenge is to design and produce the modern
means of combat, but their implementation and use in practice. For emphasis here should
be that new technology brings with it increased demands on each of the user. The use of
modern means of warfare should be extremely efficient and expedient, professionally
carried out by appropriately trained staff for that.
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INCREASE AND DEVELOPMENT OF THE TRANSBOUNDARY ORGANIZED
CRIME IN THE WORLD

Veliko P. Petrov

Abstract: This report aims to familiarize readers with a very serious problem of our time,
namely organized crime, which is one of the most serious forms of crime because of the high
degree of public danger. This type of crime is a problem for humanity. The emergence and de-
velopment of cross-border organized crime in different countries around the world is being
considered. Organized crime is a set of crimes committed by individuals involved in sustaina-
ble, hierarchical, professional criminal organizations whose primary purpose is to extract prof-
its in large amounts for extremely short periods of time by committing unlawful acts. Globaliza-
tion has significantly increased the cross-border nature of organized crime, with modern means
of communication creating the conditions for the construction of criminal organizations of a
network type.

Keywords: organized crime, international organized crime

OpraHu3upaHaTa NPecTHITHOCT € KOMIIIEKCHO COLMATHO-TIPABHO SIBIICHUE, KOETO Ch-
JIbprKa IHMPOK JMAIA30H OT MPECTHINICHNS U HE Ce OrpaHnyaBa B onpeneneHu chepu. Ts
HSIMa eJMHEH MOJEI, a JUHAMUYHY IPOSBHA (OPMH, ONPEIENICHN OT HAI[MOHAIHH, PeTH-
OHaJHM W rinobanHu mpouecu. OpraHu3upaHaTa MPECTHIIHOCT € €HA OT HAK-TEeXKHUTE
(hopMH Ha IPECTHIIHOCT, NTOPAJX BUCOKAaTa CTENCH HA OOLIECTBEHA OMAacHOCT. To3H BH,
MIPECTBIIHOCT € MpoOseM 3a doBedecTBOTO. IloHATHETO opraHM3mpaHa HMPECTHIHOCT €
CHHOHMM Ha ToHATHeTO Madust. HarmonamauTte 3akoHOmaTencTBa (opMymupar Ipec-
TBHITHOCTTA KaTO MPOTHBOIIPABHA AEHHOCT HA OPraHU3UPaHH (POPMUPOBAHNUS OCHILECTBSI-
BaIll{ NIPECTHIICH OM3HEC Ha OIpe/IeeHa TEPUTOPHS U B ompeseneHa chepa.

B EBponeiickaTa cTparerus 3a CUTYpHOCT € IIOCOYEHO ,.EBpomna € ocHOBHa Lien Ha
OpraHusypaHara IpPecTbIHOCT. Ta3u BBTpELIHA 3aIUlaXxa 3a HallaTa CUTYPHOCT HMMa
Ba)KHO BBHIIHO U3MEPEHHE: TPAHCIPAHUYHUAT Tpah UK Ha HAPKOTHIIH, JKCHH, HE3aKOHHH
MUTPAHTU U OPBXKUSA NPEACTABIIABA 3HAUUTENIHA 4acT OT ACHHOCTTA HA INPECTHIIHUTE
rpynu. Toit Moxe na Obae CBbp3aH C Tepopu3Ma. Te3H MPECTHIIHM ACHHOCTU YECTO Ce
CBBpP3BAT ChC ciraba Wiy JIUICBAIIA AbPKAaBHOCT. [Ipuxoaure oT HapKOTUIHM ca crIocoOc-
TBAJIM 32 OTCIA0BAaHETO HA IbPKABHUTE CTPYKTYPH B PEIHIA IbPKaBH IIPOU3BOAUTEIIKH
Ha HapkoTuuy. [IpuxonuTe OT THProBUATA ChC CKBIIOLECHHU KAMBHHU, IbPBEH MaTepHall U
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MAJIK{ OPBXKHS ITOJXPAHBAT KOH(GINKTH B IPYTH YacTH Ha cBeTa. Bewdkw Tes3n peitHocTn
ITOIKOMABAT KAKTO IPABOBHS PEJI, TAKA M CaMHUs comuaneH pexa’.!

Crnensa na ce orOenexy, 4e JOPH U B CHEIUATIM3UPAHUTE KPBroBE HE CHINECTBYBA
00IIONPHETO ONpeeIeHNE 3a MOHATHETO OPTaHU3HPaHa IPECTHITHOCT.

MoskeM Ia oIpeieNTiM KaTo MpecThIHA OPraHu3aNus BCsKa CTPYKTypHpaHa rpyra,
CBHIIECTBYBAINA 3a ONpPEJEIEH MEPUON OT BpeMe, ChCTaBEHAa OT IIOBEYE OT JABC JIUIIA,
KOWTO AEICTBAT CBITIACYBAHO W LENAT, Upe3 yHpaKHABAHE HA 3aIUIaXH, NMPSKO W KOC-
BEHO, NpuaoOuBaHe Ha (MHAHCOBA oOjlara WIM APYT BHA MaTepHANHa HPHBUIICTHS,
KOATO BpEeIU CEpHO3HO HA MKOHOMUYECKOTO M CONMAIHOTO cOmmxaBane Ha EBpometic-
KIS ChIO3 M HETOBHTE JbPYKABH WICHKH, KAKTO ¥ HA CHHHIL I1a3ap-.

Opranu3upaHuTe NpecTbIIHU I'PYNH° Ca HE3aKOHHU HPEIIPHUITHS, TIpeIHA3HAYCHU
Ila reHepupat nevan6a. Te ce 3aHMMaBar ¢ pa3HOOOpa3HA TPAaHCTPAHMIHA IEHHOCT KaTo
TpadUK Ha HApKOTHIM, TpadHK HA XOpa, HE3aKOHEH Tpaduk Ha OPBIKHE W KOPYIILHS,
KOATO TeHEpUpPa OTPOMHH IIETAIOH.

,OpraHusupana npecTbiHa rpyna“ o3HavaBa CTPYKTypHpaHA Ipyla OT TPH WM
TIOBEUE JINI[A, KOATO CBHINECTBYBA 32 OIpPEACIICH IIEPHOJ OT BPpeMe U JIeHCTBa ChITacyBa-
HO C L€ U3BBPIIBAHE HAa €IHO WIHM IOBEUYE TEXKH NPECTHIUICHUS, IPEABUICHN B CHOT-
BETCTBHE C Ta3W KOHBEHIIWS, C IeJ MOITyYaBaHETO, MPSKO WM KOCBEHO, Ha (prHaHCOBa
W Ipyra MaTepHaiia obara .

TpaHCcHAIMOHATHA OPraHM3HPAHA MPECTHIHOCT € CHBKYITHOCT OT MPECTHIUICHHS,
W3BBPILICHU!

— B IIOBEUE OT €/]HA TbPIKaBa,

— B eIHA AbPXKaBa, HO 3HAUMTETHATA YacT OT IUIAHUPAHETO, HOArOTOBKAaTa U PHKO-
BOJICTBOTO MJI KOHTPOJIA CE€ U3BHPIIBA B APYTa;

— B €JJHA Abp)KaBa, HO OT OpPraHM3WpaHA IPECTHIHA TPYIa, YUATO MIPECThIIHA JeH-
HOCT C€ OCBIIIECTBSIBA B TIOBEUE OT €{HA ABPIKABA;

— B eIHa AbPKaBa, HO ChC 3HAUUTEINICH e(heKT B Apyra JbprKaBa.

I'pynara Fijnaut, ce3manena mpe3 1995 1. o xonanackara mapiaMeHTapHa KOMHUCHSL,
ompeziesIst OpraHu3MpaHaTa IPEeCTHIHOCT KaTo ,,'PyIIa WM Mpexka OT X0pa, KOUTO ce (GOKy-
CHpaT OCHOBHO BBPXY HE3aKOHHO MPHIOOHTHTE MEYAION M MO CUCTEMaTH4IeH HAYMH H3-
BBPIIBAT CEPHO3HH NPECTHIUICHHS, C FOJIEMH OOIIECTBEHU IOCIEIUIH. Te3u Irpymu WiIn
MPEXKH Ca CIIOCOOHH e()eKTHUBHO Jja MPHKPHUBAT CBOUTE MPECTHIUICHNS], O-CIICIUATHO Upe3
M3MO3BaHE Ha HACWIIME WM CPEACTBa 3a Kopymmus’. Te CBIIO Taka ce CTpeMsT jJa ce
pasrpaHHYaBaT OpraHM3HPAHATA MPECTHITHOCT OT Mpo(eCHOHATTHATA, KOPHIOpAaTHBHA IIpec-
TBITHOCT | ,,0s0TH sIKK4KK. Torasa Mo ChIIECTBO, OpraHU3MpaHaTa IIPECTHITHOCT ITOMaaa
B JBE OTJAENHM HAaKa3aTEIHH KaTeTOPUH. JOCTaBKAaTa Ha HEJIETalHH IOTPEeOHTENCKU
cTOKM (HAPKOTHIIN) U YCIYTH, KAKTO W TIPOHMKBAHETO B 3aKOHHUS OM3HEC, KATO HAPH-
Mep GaHKHpaHe, OM3HEC ¢ OTIAABIN, TPAHCIIOPT, CTPOUTEICTBOTO U T.H.

Opranusupana npecrbnna rpyna — wi.93 1.20 or HK — neranHo onpeneneHue:
CTPYKTYPHPAHO TpaifHO CApYKeHHE Ha 3 WIIH MOBEYE JIMLA C IeN Jja BbpLIAT ChIilacyBa-
HO B CTpaHaTa WX Iy)XOMHA MPECTHIUICHUS, 32 KOUTO € MPEABUICHO HaKa3aHHE JINIIa-

4 EBpomeiicka crpaTerus 3a curypHOCT, curypua EBpona B equH no-g06up csst, Bprokcen, 12 nexemspu 2003 r., crp. 4,
https://www.consilium.europa.eu /uedocs/cmsUpload/031208ESSII BG.pdf
5 PaboTeH JOKYMEHT OTHOCHO OpraHM3HpaHaTa npecTbinHocT, CrieluaiHa KOMUCHS 110 OpraHU3HpaHaTa IPECTHIHOCT, KOPYIIUITA U
usnmpaneto Ha nap, Jloknaguuk: Salvatore lacolino, 1.10.2012
6 Ipemnoxenne 3a JlupextnBa Ha EBponeiickns napnament u Ha CbBera 3a o6e3nevyaBaHe U KOHPUCKALWS Ha 00Iary OT NpecTbIHA
neiinoct B EBporneiickust cbro3, Bprokeen, 12.3.2012 r., COM(2012) 85 final, 2012/0036 (COD)
7 Kousenuus sra OOH 3a TpaHCHaIMOHAIHATA OpraHu3npana npectbiHoct ot 15 noemspu 2000 r., uiieH 2a
8 Jansen, E. & Bruinsma, J., 'Policing organised crime', European Journal on Criminal Policy and Research, vol. 5.4 (1997), pp.85-98.
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BaHe OT CBOOOJA MoOBeue OT 3r., M 4Ype3 KOMTO Ce IIeNM Jia ce HabaBu MMOTHA obiara.
CapyXeHHeTo € CTPYKTYpHpaHo u 0e3 Hanudue Ha (OpMalTHO pas3lpeeleHue Ha (QyHK-
LUATE MEX/y YIaCTHULUTE, IPOABIKUTEIIHOCT Ha YIaCTHETO WM Pa3BHTa CTPYKTYpA.

TpancrpanudHaTa IPECTHITHOCT € SIBJICHHUE ¢ TI00aJIeH XapakTep, KOETO € IMO3HATO B
MIOYTH BCUYKH CTPaHM B CBETA U IOCJICIUNIUTE OT Hes He ca eHAKBO 3HAYMMHU 3a OTICH-
HUTE AbpXKaBU. Pasznmumsita ce ABDKAT TIIABHO HA Teorpad)cKoTo MooKeHne Ha Jbpika-
BUTE, KaTo Ta3W MPECTHIIHOCT II0pa3sBa OCBEH CTPAHUTE, IPe3 KOUTO NMPEMHHABa, a U
Te3H, KOUTO ca KpaiHHU TOYKM Ha KaHAIM Ha HAPKOTHIM, Tpaduk Ha Xopa U T.H., KaToO
OCHOBHUS ,,yAap” € BbPXY IOCIEAHHUTE.

TpancrpanudHaTa MPECTHIHOCT HE BIIKSIE BPXY 00eMa Ha MPECTHITHOCTTA KaTo Iif-
JI0, HO ITBK 3HAYUTEITHO BIIMSC BHPXY KQUCCTBEHUTE XapaKTEPUCTUKH Ha NMPECTHITHOCTTA.
OOeMBT Ha PETUCTPUPAHUTE TPAHCTPAHMYHU NPECTHIUICHHUS € CPABHHUTEIHO HHUCHK OT
peTucTpUpaHara MpecThITHOCT.

Excnieptu-xpuMuHOnI03u Ha MHTEpmon pasriexnaT OpraHu3HpaHaTa MPEeCTHIHOCT
KaTO JIEWHOCT Ha HiepapXHIHO OpraHN3UPaHO CHOOIIECTBO, KOETO Upe3 JETATHUS U Helle-
rajgHusi OnW3Hec, MOCPEACTBOM HM3HYABAHWS W KOPYIIHUS, Ch3laBa IO IPOTHBONPABECH
Ha4YMH OTPOMHH KaIMTAaJIH, a CIIOpe]] PYCKH KPUMUHOJIO3U OpraHM3HpaHaTa MPEeCTHITHOCT
¢ (yHKIIMOHMpaHE HA YCTOWUMBY, YHPABISEMHU CHAPYKHUS OT MPECTHITHULY, U3BHPIIBA-
Iy KpUMUHAJIeH OM3HEC, YMATO CHCTEMa 3a CaMO3allliTa OT COMWATHHSA KOHTPOI € KO-
pymuusTa.

Opranm3upaHaTa MpecTHITHOCT CE MOSBSIBS MPH ONPEAEICHH HCTOPUYECKU YCIIOBHS —
JIe30paraHm3MpaHo O0IIECTBO, HACHIINE Ha COOCTBEHATA BIIACT. 3a HEIfHA pOJIMHA CE COUH
Oxna Wrtamus u rnasao 0-B Cummmist. Cuniminanckata Madus BKIIOYBA POTHHHUTE CH
IO TIpsIKa U cpeOpeHa JIMHUS U Haif-uecTo Te ca 4-5 mokonenus. Kato Bcuuku ca momaun-
HEHU Ha I7aBata Ha Maguara. Cummanckata Madus € MOZENa, 0 KOMTO ce M3rpaxkaa
U TIpecThITHATa (haMUIKs, KOSATO € BHHATH CPEIy 3aKOHA U YCTAHOBEHHS PEsl.

ITpn kxuraiimure opraHM3MpaHaTa MPECTHIIHOCT BH3HUKBA KAaTO PEAKIMS Ha BOCHHA
HamMeca | oreisBaT camo 5-Ma. Toa ca u mepBure “Tpuamu” ot 17 Bek. Ilpu Te3u 06-
IIECTBEHH YCJIOBHUS C€ CH3aBaT TalHHW OpraHW3HUpPaHU OOIIECTBA — 3aTBOPEHH W MOAUIH-
HEHM Ha 3aKOHA 33 MBIYaHHETO. 3a TAX HE Ce 3aHe MOYTH HUIIO (B3aMMOOTHEIICHUSI
BBTPE B OpPraHU3alHsATa, OpOs Ha WICHOBETE, MarnabuTe B KOUTO JaeiicTsa). Jpyra muHus
10 KOSATO BB3HUKBAT IIPECTHITHUTE OPTaHU3alUH € HKOHOMUYECKATa, II0ABaTa U € pe3yi-
TaT HAa pa3BUTHE HAa THPrOBHUATA M HOBUTE MKOHOMHYECKH OTHomeHus. Kato ciex Bpeme
MKOHOMHYECKHSI MHTEpEC CTaBa OCHOBEH (akTop 3a pedopMmupane Ha HPECTHIIHUTE
OpraHM3aIuH.

Damunuama — e XapaKTepHa 3a HTATHAHCKATa, aMEPUKAHCKaTa U SATIOHCKAaTa OpraHu-
3WpaHaTa MPeCcTHIIHOCT. PUTyanuTe ca 3aAb/DKUTENHH 32 MHOTO OT IPECTHITHUTE Opra-
Him3anuy. [IprnofmaBaHeTo Ha WICHOBE CTaBa 110 TOYHO OMpPEACNICH PUTYI — Taka € IpH
Wranmancka madus, Kuraiickure “Tpuagn” n Snonckara “Sky3a”.
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Our. 1. OpranusupaHaTa IpecThIIHOCT ¢ MaQHOTCKU neuar’

Hmanuanckama opzanu3upana npecmvsnuocm e Haif-crapata U3BECTHA B CBETa Op-
TaHU3UpaHa MPECTHITHOCT, YMATO AEHHOCT 3amouBa Hal-paHo Ha 0-B Chipms, Mo Bpe-
METO KOraTo TaM ca Ouin apabure, ¥ MpUChCTBUETO HAa PpeHcKuTe BoickH mpe3 13 Bek.
H36ecmuu ca HAKONIKO OP2aHU3AYULL.

1) Cuyunuancxama magus — Kosa Hocmpa — e ¢ Hall-IparaTa UCTOPUsI B CBETA U
EBpomna. Amepukanckata Kosa Hoctpa e usrpaznena no monen Ha Uranuanckara. Ot 136
10 186 damuimy, uma okomo 5 XMl MbXKe Ha 4eCTa, KOMTO ca wieHoBe Ha CHIlMIHaHC-
kaTa Madust, mopajy yyacTue B HapKOTpahHK, Xa3apT, OTBUINYAHE H PEKET.

2) Heanonumanckama opeanusupana npecmwvnnocm — Kamopa — ToBa e mpyrara
pasHoBuaHOCT. T e Haii-OyiiHaTa U € IpeAUMHO B obnactra Ha kokanHa. Hax 130 da-
MIINK ¢ Hajx 7xwl. wieHoBe. HeltauTe 60coBe ce 3aHMMAT ¢ pEKeT, OTBINYAHE, H3HYA-
Bane. [Ipe3 70-te ron. m3byxBa BoitHa M/y CurmnuaHckara 1 Heamonuranckara — 1o-
OexxmaBa CunmnnaHckara, a Heanmonuranckara u3osrea B Maapuy.

3) Kanabpuiickama opeanusupana npecmvniocm ““Hopaneema™ — Te ca HaTpy-
[aJIy Hapy U UMarT rojsiMa MO, T OChIIECTBSBAT MOMUTHKATA Ha TOJICMHTE HAPKOTPa-
¢ukanTH ¥ KOHTpabangaTa Ha nurapu. KamaOpus mpenocrasst BB3MOXKHOCT 33 pa3BHTHE
Ha MadusTa.

Nma u nBe HoBu ciiex 1990 r. — Te ca Manku U ce Ch3[aBaT OT YWICHOBE Ha HAITyCHA-
nuTe 2 rolieMd HO ¢ paspeureHue Ha 6oca: Karo “Cakpa Kopowa Yuuma™ —okono 50
bamuan u “Jlacmuoa/zeéezdal” — ¢ okono 1000 unena. Te ©Mar crioMarateieH XapakTep
10 OTHOIICHUE Ha TOJIEMHUTE.

Wranuanckara Madus e NpOHUKHAIA BB BCHUKH C()epH HAa OOIIECTBOTO U B MOJIUTH-
kata. TS € MOfeN 1o KOMTO Ce OpraHW3Mpa OpTraHW3MpaHATa MPECTHIIHOCT M B IPYTH
IbpXKaBH U Hail Bedue B AMeprka. Mrannanckara Madus UMa CBOM OpraHHU3ALUK B LICITHS
CBSIT.

° OnosuaBateneH nperie Haj Npo6IeMATHKUTE HA 3aKOHHOCTTA B CTPAHUTE MAPTHLOPH B poekta EK3 (eBpomeiicka KapaBaHa
3a 3akoHHOCT, Ha jar. ECL), JlokyMeHTsT e pa3paboten oT ekcneprHa rpyma no npoekra EK3 B Uramms: Wpene @epapuo, Hone
Tapyru, Om6epra Uurpacum u Jlaypa Muanu, European Caravan for Legality -No. JLS/2009/ISEC/AG/189 — 30-CE-0329861/00-

73, ctp.9.
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Opzanuzupanama npecmvnuocm ¢ CAII] e enna ot Hail-MomHUTE B cBeTa. M3Bec-
THa e ¢ npo3summeTo Koza Hocmpa v npeMuHaBa npe3 Tpu nepuona. [Ivpeus nepuoo
obxBara BropaTa nonosuHa Ha 19 Bek 1o kpas Ha 1920 r. u e cBbp3aH ¢ AeHHOCTTa Ha
emurpanTure. Hama sicHo m3rpajsena Gpu3noOHOMUSI, OCHOBHOTO CPEJICTBO, KOETO H3IOI-
3aT € peKeT M KOPYNIMOHHU NPAKTUKH. Bmopus nepuoo € U3BECTeH C TaKa HapedCHUS
,,Cyx pexxum” — 3a0paHsBaT ce IPOU3BOACTBOTO Ha alKOXOJ U IpojgaxkdaTa my. Te m3Ha-
CSIT TIPOM3BOACTBA HA OCTPOBUETATA HENETaIHO U 3a KPAaTKO BpeMe HATPYBAT CPEICTBA.
Cpenara Ha 20-Te TOAMHM 3aN0YBAT OMTKHUTE OT MTanus Hamyckat xopa oT Madusira u
oruBar B lllarture n tam m3rpaxknat maduure B CAILl mo moxen na Mrammanckara ma-
¢ust. MHOTO BpeMe MHHABa JOKaTO AMepHKaHIUTE pa3bepar de youiicTBaTa U B3pHBS-
BaHMATA HE ca B Pe3y/ATaT HA YIMIHATA MPECTHITHOCT, @ HA HOBOBB3HUKHAJIO SIBJICHUE IO
Mozen Ha Mtanmanckara madus.

Opranmsanus Ha opranmsupanara npectsiHocT B CAILl B Hawanoro e HapudaHa
»Cunoukam”, ,,Magua”, a cnen Tosa ,,Koza Hocmpa”. V1 ipu TaX ce mpuemMa GpamMmmms3-
MBT U CIIO)KHOTO CTPYKTypHpaHe. B Hest mMa cTporo pasnpezneneHue Ha TpyJa U CHeIHa-
JIU3alys Ha otaenHure opranuzanuu. Kosa Hoctpa ce ppkoBoau ot boca — pekoBoauTe-
751 Ha TIpecCThITHATA OpPTaHU3anys, TOH OmMpeness U HaKa3aHWUsI 3a WICHOBETE HA ,,(amu-
nmusATa”, TOW BUHATH 3aciykaBa BHUMaHue. ChBETHHKA 3aeMa O0COOCHO MSCTO U TOH ce
BOJM KaTO 3aeMecTHHK Ha Ooca. Ha cenpBamio HMBO ca KalmWTaHUTE WIM HapUYaHU OLIE
,,] JTaBM Ha CEMENCTBOTO”, Ha HA-HUCKO HHUBO Ca BOMHMIIUTE.

Tpemus nepuoo — 3axona RICO, ciara kpaii Ha 2-pusi IEPUOA U MOCTABS HAYAIOTO
Ha 3-THS MEpHOJ, KOMTO MPOAbKaBa M 10 JHec. TOH periiaMeHTHpa W perympa HOB
THUII TIPECTHITHOCTH, HOBH HAKa3aTEeJHO IPAaBHU METOAY 32 KOHTPOJ HaJ MPECTHITHOCTTA.
Ha momnocrra Ha K. HocTpa ce mpoTUBOIOCTaBS MOIHOCTTA Ha AbpkKaBara. YBelldda-
BaT yJacTHETO CH B MEXIYHAPOIHUS HAPKOTPa(UK, KOETO € M HaW-JOXOJHO, KaKTO U
TSCHO CHTPYAHUUECTBO che Cummmmanckara Magus, Komymbunckure xapremu u Pycku-
Te opranuzanmu. ITonacrosimem Kosza Hocrpa BrimouBa 25 damunuu ¢ okono 3 Xui.
MBKe Ha 4ecTTa ¥ 0koio 15-40 xui. acomupany 4ieHOBE.

Kumaiicku mpuaou. MHOTO MaJIko ce 3Hae 3a HeiHaTa OpraHu3anys, Thbi KaTo TyK
JlaBaT oTpakeHue n ¢umnochuara u penuruara. Kuraiickata oprannsupana IpecThIIHOCT
€ eHa OT Hail oOpe CTpyKTypHupaHuTe, MOOWIHN U eheKTHBHH. Tpraaure ca 6Ga3upanu
Ha TPH OCHOBHU IOHATHS — HeOe, 3eMs 1 yoBeK. OpraHusanusira U CTpYKTypaTa Ha Tpu-
aZuTe OTroBapsl Ha MPHUHIMIIA Ha KOHCIUpATHBHOCT. M3rpaneHn ca nmpuamMumaIHO — B
OCHOBaTa ca OOMKHOBEHHTE YIICHOBE, a Ha BbpXa € TiiaBara Ha JpakoHa (PhKOBOIUTEIIS),
KaTO BCHYKH Ca MOAPEeHN B cTpora eiipapxus. Ha tepuropusta na Kuralickara permryo-
JUKa JIeiicTBa e{Ha TpUama ,, Beruxusm Kpve”, YUATO YHCIICH ChCTaB He ¢ m3BecTeH. Haii-
rojeMuTe Tpuaau ca OasmpaHu B XOHKOHr W TaiiBaH. ,,Cyu He On” - ¢ wHaii-
MHOTOYHCIICHaTa ¥ MOINTHA OpTaHU3aIMs - TS MMa pa3kioHeHus B EBpoma, Pymbaus,
CAIl u Kanana. ,,14 Ka” — e Haii MHOrOYHCIIEHATa M JKE€CTOKa ¥ MMa okoiro 30 KiraHa ¢
25-30 xuJ1. uneHoBe.

ToBa ca OCHOBHMTE Hali-roleMU TpHagu. XapaKTEpPHOTO € Y€ TSIXHATa OPraHU3aLUs
Harof00sBa Ha KOJEXKAHCKO 00mecTBo. [IimydaBar MOBUKBATENIHY J1a ce SIBSIT B ONpene-
JIeH JIeH ¥ BpeMe 3a M3IIBIHeHNe Ha oneparaTta. Cie IpUKIIOYBaHe Ha OIeparysiTa Te
ce mpubupat 1o Mecrara cu. Te ca TpyaHH 3a pa3kpuBaHe U ca MHOro Moomman. Ha o-B
TaiiBaH e ,,fOuaiimeo bamy” u ,,banoama na 4-me mopema” — Te ce 3aHUMABAT C MUPAT-
CKa JIeHHOCT M MMaT Jo0po pa3y3HaBaHe. TeXHUTE MHTEpecH ca HacodueHH B Azms, Taii-
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JaH7, a 3a Tpad¥K Ha Jpora, MPOCTUTYIHS ca HACOUYeH! KbM ABcTpanums. VIMaT u TpaitHo
npucscreue B CAILL

Anonckama opzanusupana npecmyvnnocm ,AKy3a” e cpio ot 18 Bek, usrpaxna ce
mo monen Hs Mrammmackara Oe3 Ja MMa Bpb3Ka IOMEXAY MM. TS ce opraHm3upa Ha
TPUHIKNA Ha ,,paMimsTa”’(CeMecTBOTO), B Hesl OCHOBHH Ca OTHOLICHHATA Ha ,,00y-
sH”/Gammara — ,,k00yH” — CHHA, KOETO OTpa3siBa B3aMMOOTHOUICHUSTA B TPAIUIIMOHHOTO
SIITOHCKO CEMENCTBO. ,,SIKy3a“ ce m3rpakma Ha IMpUHIMIA Ha Hpamupara: Ha Bbppxa e
00ysH — Gararta /60¢, 3aMeCTHHK Ha 00ysiHa, ODHIEPH, WICHOBE M YAPALIH.

KbM uneHoBeTe Ha MPECTHITHUTE OPraHM3alldH MMa CIICIWAIHHU M3UCKBAHUS. 1a HE
pa3KpUBaT TAWHWTE HAa OPraHM3AIMATA; Ja HE YIMOTpeOsBaT HAPKOTUIM M Jja ca Ha MOA-
YUHEHHE HA BUCHIECTOAIINTE B OpraHM3alUATa. Bceku equH WieH MMa TaTyHpoOBKa,
KOATO € OTJIMYUTENICH Oeler Ha WiICHOBETe Ha ,,5IKy3a” — CHMBOIA € ,,I0371aTeH poM0O”. 3a
Jla ce TIpreMe HAKOH 3a WieH Ha ,,S[ky3a” ce U3BBpIIBA ONpPEIeIeH pUTyall, KOHTO HaMo-
100s1Ba Ha PETMTHO3HA [IEPEMOHHSI.

Haii-muorouncnenara ,,Sky3a” e ,,Amazyuu-eymu” , xosito uma 750 wiaHa ¢ OKoOIo
23-25 xun. wieHose. CTpykTypHpaHa e mox opmara Ha mupamuzia ¥ 00CAUHIBA KPHUMH-
HAJTHATE KJIacH B SIMOHWS T. Hap. KOMap/pKHH, aMOYIaHTHH THPTOBIM, MOIICHHIN U
Xynurand. ,,Mueasa-xati” uma 313 wiana u M/y 6 u 7 xwi. wienose. Ts uma cxomHa
CTPYKTYpa Ha ,,SIMaryun rymu” — mupamMugansa. ,,Cyumowu-penzo” — uma 177 xinana u
7000 unenoBe - Te ca MO-MaJOYUCIICHH U TI0 TOBA CE CMsITa, Y€ Ca MO-JIECHHU 3a yIpaBiie-
uue. OCHOBHHTE 30HH B KOUTO ca Oa3upanu: Asus U cTpanute oT Tuxus okeaH, Kopes n
Owmmnunnre. Crpannte or Oxeanms u ABcrpamus. CeBepHa Amepuka, bpasmmmsa n
I'epmanns. SInonckara ,,fIky3a” ce mposBsBa MO-CKOPO KaTO KPHMHHAJIHA OOIIHOCT,
JIMIICBA TSICHA OOBBP3AHOCT C NKOHOMHKATA Ha CTPaHaTa.

Konymbuucka opeanuszupana npecmvnnocm. B MHOTO MeXIyHapOIHU JOKYMEHTH
oprann3upaHara mnpecrbrnHocT B Komym6us ce xapakTepusnpa Karto ,,AbpKaBa B AbpixKa-
BaTa”, a TOBA € XapaKTepHO 3a IbpiKaBa B KOATO OpTaHM3HMpaHaTa MPECTHIIHOCT € HaB-
73712 BB BCHYKH cepr Ha Biactra. Bb3HukBa mpe3 60-Te TOAMHH, KaTo CTpaHaTa
CTaBa IIEHTHP 3a OTTJICKAAHE Ha MapHXyaHa, Taka KbM TPaAUIMOHHA KOKa ce MpubaBs u
HOB HapKOTHK ThPCEH Ha mazapure. CbC CBOETO reorpad)cko pa3noioKeHHe U TpaHude-
IIUTE ChC HEsI CTPAHH S IIPEBPBIIAT B MOCT 3a TpaHC(EpHpaHe HA HAPKOTHUIUTE ITbPBO-
HauyanHo Ha CeBep, a MO-KbCHO M KbM EBporma.

OcHoOBaTa BbPXY KOATO C€ M3rpakaaT M (pyHKIIMOHUPAT OPTaHU3AINUTE € UKOHOMH -
YecKUsl MHTEepeC M OTTaM M HamMmeHoBaHmeTro Kapmeau. CtpykrypaTta Ha Kapremute e
nupaMunania. KomymOuiickure kapTenn ca CHEMUANM3UPAaHd B TpapuK HA KOKAWMH U
npaHe Ha Mapure oT Tpaduka. J[eifHOCTTa M € THIIMYHO U3pa3eHa B KPUMUHAIHH IIPOs-
BU — rpabexu, peker, npoctutyms. KomymOuuckure kapTenu IeHcTBaT KaTo Mpenpus-
THE C el 3a U3BJIMYaHE HAa MaKCHMaJHa medanta. Te melcTBaT KaTo OpraHu3aToOpH Ha
cBOeOpa3Ha HHIYCTPHS, B KOSITO Ca BEBJICYECHH OTPOMEH Opoit Xopa.

Huczepuiicka opeanusupana npecmwvnuocm. ToBa € OTHOCHTEIHO HOBAa OpraHU3a-
ust chaagena npe3 70-te rox. Ha AQpHKAHCKUS KOHTHHET. J[eWHOCTHTE, KOUTO HU3BBP-
MIBAT ca pasHoCTpaHHH. [I[pUurHNTE ca HKOHOMIYIECKH (CBBP3aHHU C TPOU3BOICTBOTO Ha
nerpon). OpraHu3anuute HAmomo0sBaT MaduitHu (HOPMHUPOBAHHS Ha aMepHKaHCKATa
Kosza Hocrpa. Hurepuncknte rpynu mpencraBisBar ,,KIeTKa”, KOSTO € PBKOBOAU OT
mred, ©Ma OTroBapAll 3a HaOMpaHe HAa WICHOBE, JIEWTEHATH W BOWHMIMM. IIbpBOHATAIHO
Hurepunckure rpynu 3amodBaT chC CIIOMAraTelIeH! ICHHOCTH Ha KPYITHH MEXAYHApPOA-
HH OpTaHU3alliH, CJIe KOeTO 3aIl0dBar Ja ce Npo(MIMpaT B HapKOTpaduK, H3HYABAHE,
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¢dammmdrmpane Ha mapy, JOKYMEHTH, Kopynuus. UneHoBeTe ca M Npu3HATH (ajm-
(uKaTopy, N3KITIOYUTETHO aKTUBHU ca U B Tpadrka Ha XEPOUH.

Opzanusupanama npecmwvnuocm @ Pycua. Pyckara madus Tpprea or CbBeTCKHS
CBIO3 M Cera MMa BIWSHHE IO IUT cBAT. Pyckara Madus e Haii-MoIIHaTa HpecThIIHA
Mpexa B cBeTa. ToBa codyaT aHAIM3HUTE HA EKCIIEPTHTE, KOUTO 0sixa omnoBecTeHH B JIoH-
1oH 1 Manpua. Bposit Ha wieHoBere i e mesxxay 100 000 u 500 000. [TeiictBar B U3paen,
Vurapus, Ucnanns, Kanana, Bennko6puranust, CAILl, Pycus n np. Emurpupar 8 Us-
paern, AMepuka 1 I'epmannst ¢ anmmBy eBpeHCKH 1 HEMCKH CaMOIHYHOCTH. JleifHocTTa
MM BKJIIOYBA PAa3NpPOCTPAHEHHE HA HAPKOTHIH, THPTOBHS C OPBXKHUsA, OOMOEHH aTeHTATH,
KOHTpabaH/a, MHTEPHET M3MaMHu u Ap. EnHO OT mpaBmiaTta UM e HUKOra Ja He CH ChI-
pYAHHYAT C BIAcCTHTE. AKO HSKOW OT WICHOBETE € apecTyBaH M NPOTrOBOpH OuBa yOuUT
IIpA 0CBOOOXKIaBaHETO CH. MI3BecTHH ca omie ¢ TpaduK Ha OpraHu U MOPHYKOBH YOUHCT-
Ba. Pyckara opranmsmpaHa IpecTBITHOCT pabOTH B CHTPYIHUIECTBO ChC CHIIMINAHCKATa
Ko3a Hoctpa, komymbuncknTe KapTeny, a B IIOCIEAHO BpeMe H ¢ aMeprKkaHckata Koza
Hocrtpa.

Opzanusupanama npecmwvnuocm om Mekcuko. TS e cp3ganeHa B 3aTBOPUTE B
CAIII ot useHOBETE HA yJAMYHATA TPECTBIHOCT U AHec HabposBa okono 30 000 mymmwm B
CAILl. Te KOHTpONMPAT KaHAIUTE 32 HAPKOTPa(UK, Opbxue U mpoctutyrws. Haii-mHOTO
mapy rnedesst oT HenmeranHata nvurpamms B CAILl n HamupaneTo Ha paboTa 3a MMHT-
paHTHTE, KOUTO CIIe]] TOBA UM ,,IUIAIIAT TapaHIys CUTypHOCT . MHOro mapu medemnsT u
OT M3HyABaHe u pekeT. Te meiicTBar Ha Tepuropusita Ha En [aco n Kammdopaus. ITomu-
IUATa Hapyda TO3H IpaJl MaJIKus Yukaro, 3aImoTo HanoMHs 3a Yukaro ot BpemeTo Ha Al
Kamone. UnenoBere Ha MEKCHKaHCKaTa Mausi ce TaTyHpaT ¢ MEKCHKAaHCKHUS HaIlMOHA-
JICH CHMBOJI BBPXY IOpSILI KPBI' ¢ KPbCTOCAHH HOXOBE. ['oBopH ce, ue uma 150 3aTBOp-
HHKAa, KOUTO MMAT BIIACTTA Jia 3anoBsigat youiictBo u okomo 2000, kouTto ca rotoBu jaa
M3IBJIHAT 3anoBeATa. [IpuHy)1aBaT Apyru IpynH U JUTBPH Ja IUIAINAT Takca 3a Mpo-
TEKIWS 1 yOUBAT Te3U, KOUTO OTKAXKAT.

Opzanusupanama npecmwvnuocm ¢ Hzpaen. Madusita B M3zpaen m3pbpuiBa Tpapuk
Ha HApKOTHUIHU ¥ MPOCTUTYTKHU B TOISIM Opoii abpxkaBu. Hskora Ha TsX e G0 TirenaHo ¢
peceKT, HO OHeC ca Oe3CKpymyTHH M yoOuBar, Ge3 Ja MM MHTHE OKOTO. Pycko-
n3paesickata Magus € TONKOBAa HAaBBTpe B monurndeckarta cucrema Ha CAILl, ge cunmte
Ha peza M30010 He YCIIBAT a MOCTUTHAT HAKAKBB IPOTPEC B CIIUPAHETO UM.

Opzanusupanama npecmwvnuocm ¢ Cvpousn. Cppdckara Madus neiictsa B Hag 10
cTpany, cpex xonto nonagat I'epmanms, CAILLl, Benukobpurtanus n ®@panmus. M3ebpm-
BaT TpaUK HAa HAPKOTHIM, KOHTpabaHma, youiicTBa 1 kpax0Oa Ha uHpopMarmsi. CrcTon
ce OT TPH TOJIEMH TPy, KOUTO KOHTPOJIHPAT OCTAHAIUTE IO-MAJIKH Tpymu. [lonacros-
mem B Cbp0Oust rpynure Ha Madusrta ca okono 30-40.

Opzanusupanama npecmvnnocm 6 Anoanusa. Andanckara Magus ce CbCTOU OT TO-
TstM OpOii PECTHITHA OpPTraHU3aIi, KOUTO OCBeH B Anbanus, neiicreat B CALLl u npyru
eBporeiickn ctpand. CusTa ce, de amdbaHckaTa Maus ce € Pa3lIpoCTpaHIIa Ha MEXIy-
HapoaHo HuBO mpe3 80-te romuuu. B CAIL u BennkoOpuTanus MaguoTuTe U3BBPIIBAT
Tpa UK Ha KEHHU ¥ HAPKOTHIIM U Ca U3BECTHH C TOBA, Y€ ObP30 CH OTMBIIABAT.

Amaiickume zanzcmepu 6 Anenusa. ToBa ca sMalilii, KOUTO Ca EeMUTPHUPAIN B AHT-
nms mipe3 cpenata Ha 20-Tu Bek. YecTo ca CBbP3BaHU ¢ OpraHH3UpaHa MPECTHITHOCT, KaTo
THProBUsl HAa HAPKOTHIMM U CHEIKHU ¢ opbxusi. He ce HaMecBaT BbB BHCOKUTE €TAXH Ha
BJIACTTA, 3aTOBA HE CE CMSTAT 3 TOIKOBA CHJIHH KaTO OCTAHAJINTE Ma(hHOTH.

Opzanuzupanama npecmvnuocm é cmpanume om Amepuka, Agppuxa u Azus.
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Opranmupanara npectsiHocT B CAILl 1 Kanana e cpen Haif-pa3BHTHTE B CHBpe-
MCHHUS CBSAT ¥ IMa HE CaMo JIOKAJIHO HO U IJI00aHO 3HAUCHHE.

B Kanaoa ca ce HacTaHWIN €HH OT HAI-TOJIEMUTE a3MATCKU U €BPOIEHCKH T'PYIIH,
KOHTO TIPOMEHST KOPEHHO KPHMHHAJIHATa 00cTaHOBKAa. OCHOBHHTE c(epH Ha ICHHOCT:
ca Tpad¥K Ha HAPKOTHUIH, TIPAaHE HA TAPU ¥ U3MaMH, OTBJIMYAHE, & PYCKUTE OpraHM3aIliH
ca ce CHEeMHAIN3UpAN B W3BBPIIBAHETO HAa MOPHUKOBH yOmmcTBa. IIpe3 mocnemnure
TOAMHU CE HACTaHSABAT M OpPraHM3aIM{ Ha AMOHCKaTa ,,fIKy3a”, KOHTO ce 3aHMMaBaT C
HaApKOTHIM, NIpaHe HA MapH, NPOCTUTYIWS W m3MaMa. bankoBata cucrema B Kanama e
MHOT0 100pa ¥ ce U3I0JI3Ba 3a IIpaHe Ha nmap. Ilepaunrte ru BHACAT B OaHKHUTE, a OT TaM
T'H TpaHC(EepupaT KbM CHOTBETHHUTE CTPAHH.

Ha teputopusra va CAII] e cp3mageHa OrpoMHa U CIIOXKHA CHCTEMa OT OpraHU3Hpa-
Ha MPECTBITHOCT OT PA3IMYHU HAI[MOHATHOCTH, KOUTO B KOHKYPEHTHATa Cpeia M3rpaxk-
aT MHOTOHAIMOHANHH (opmupoBanus. [IpucscrBue mma nHa Kwuraiickure ,, Tpuamu”,
KOWTO Ce 3aHMMaBaT ¢ HeyaranHus Tpaduk Ha xopa. [omsamo Brustaue B CAILLl nma pyc-
KaTa MaQus,KOsITO MPUCHCTBA HA YEPHUS Ia3ap ChC cypoBuHU. Hurepniickure npecrtsi-
uu TpynupoBkd B CAILl m3nbIHSABAT BaXKHH 3a/a4y B HAPKOTpauKa U KokanHa. Buert-
HAMCKHTE NPECTHITHU IPYIMUPOBKHU CE BKIIOYBAT aKTHBHO B TpaduKa HAa XEPOUH, IIPOCTH-
Tyupan >keHn n HeneranHa emurpanus. B CALL] nma cunHO paB3uTa OpraHu3HpaHa
MIPECTHITHOCT Ha YAMYHO HUBO. Te3W OpraHu3aliy KOHTPOINPAT Tpaduka Ha HAPKOTHIH
1 KOHTPAOaHTHA CTOKU KaTO aJTKOXOJ U IUTapH.

ILlenmpanna Amepuka OOWKHOBEHO CE M3MON3BA 3a 0a3u U AUCTPHOYIUS HA HAKO-
THIH, embaprosu cToku 3a Kyba, koHTpabanma Ha cTokH, Tpaduk Ha Xopa. B paiiona Ha
Kapubure e u3BecteH T. H. ,,banka 6 6ankama”, KOUTO H3IUPAT MIUTHAPIN JOJAPH,
MPUIOOHUTH Ype3 MPEeCTHIUICHUS.

FOs1cna Amepuka e TouKa 3a TpaHCHAIIMOHAIHATA OPTaHM3MpPAHA IPECTHITHOCT I10-
pazy TIOIUTHUYECKUTE CH HECTAOMIHOCTH, OTPOMHUTE T1a3apH ¥ BE3MOXKHOCTH 32 WHBEC-
THpaHe Ha MPBCHU MapH, NMPHUTEKaBaT CYPOBHHH 3a IPOM3BOACTBO HAa HAPKOTHIHU H
JIPYTH CTOKH, KOMTO MMAaT 3HaueHHe 3a Madusra. [lopagu cBoeTo pasmonoxeHue, mpea-
JIaramio MOPCKH ITBTHUIIA 32 CBBP3BAHE ChC BCUUKH IBXKABH OT KOHTHHETTA.

Opzanusupanama npecmvnnocm 6 Agppuka. To3n KOHTHHEHT € cabo MpoydeH H
€AMHCTBEHO HM3CIIEA0BATEIICKATE IPOrpaMH aBaT MPEACTaBa 3a MPECTHIIHOCTTa. ToBa e
MIPECTBITHOCT 3acsraiia COOCTBEHOCTTA, HACOUEHA CPEIly JKMBOTa M TEJIECHATA HEMpH-
KOCHOBEHOCT Ha 4oBeka. CHIECTBYBAT pa3IHMYHM NPEATIOCTABKH KOUTO O0YCIaBsT pas-
BUTHETO Ha OpraHU3MpaHa IPECThITHOCT KaTo:

1) GnaronpUATHUTE YCIOBHS 33 OTTJICKIAHE HA PA3CTEHUSI OT KOUTO CE MPOU3BEXKIAT
HAaKOTUIM. Mapoko € eWH OT OCHOBHMTE IPOHM3BOIUTENN HA KaHaOHWcC, a B paiioHa Ha
Hurepus ce otriexna Koka;

2) 3acuiieHa eMUTpalys H3BbH KOHTHHEHTA, KaTo Ce Pa3BUBA U HE3aKOHHHUS TPaduK
Ha Xopa, KOHTO € eZIMH OT OCHOBHUTE ACHHOCTH Ha OpraHU3UpaHaTa IPECThIIHOCT;

3) HemeranHaTa THPTOBHS C OPBXKHE U OOCTIPHITACH;

4) adpuKaHIUTEe Ce BKITIOYBAT KATO HOCAYM HA HAKOTHIM M IPYTH KOHTpaGaHIHH
CTOKH TI0 KaHAJUTE Ha OpraHU3MpaHaTa MPecTHITHOCT.

Opzanusupanama npecmvnnocm é A3ua ce OTHXIECTBABA ¢ KuTaiickure ,, Tpuaan”
U SIMOHCKaTa ,,fIky3a”. OCHOBHOTO 3 TSIX € TOIsIMara MM OpTaHM3HPAHOCT U POJIATa UM B
CBbBpPEMEHHATa TpaHCHAIMOHAIHA IpecThHOCT. B [lakucran mMa pasuBuTa cucrema 3a
TpaWK HAa HApKOTHIM WM HEJIETAIHH €MHTPAHTH, KaTo Te PaboTAT B CHTPYIHHIESCTBO C
Typckara Madust. Tyk mpeMuHaBa ¥ HEJETIHUS BT 32 TPadUK Ha XKEHH U MIIaId MOMH-
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4eTa, 3a Taka HapedeHuTe ceckuHaycTpuu. IOromsrouna Asus pasnonara ¢ opraHusupa-
Ha MPECTHITHOCT KOATO C€ 3aHMMaBa C TpabeXH, OTBINYAHE, Xa3apTHU UI'PHU, IPOCTUTY-
UL U3HOC ¥ BHOC HA KOHTPAaOAaHIHU CTOKH. B A3MaTCKus KOHTHHEHT JeHCTBAaT M MHOTO
LIEHTPOBE 3a IIpaHe Ha MapH.

Opzanusupana npecmvniocm ¢ cmpanume om OKeanus — € CpPaBHUTEIHO IIO-
c1abo pa3BHTA, THil KaTO BR3HUKBA MHOTO IMO-KbCcHO. ABcTpanmus u Hosa 3emanmus ca
BKJTIOUCHH B TI00aIM3UpaHaTa MPECTHIIHOCT, T KaTo Ha TEPUTOPHATA UM ca Oa3npaHH
Half-TOJIEeMHUTE MHOTOHAIMOHAIHA TPECTHIHA OPraHU3aluy (TOJeMH eMUTPAHCKH KOO~
Hun oT OKeaHUs, TMPHUCHCTBUE WMa Ha KUTaHCKWTE ,, [pHamu’” | smoHCKara ,Sky3a”,
WTaIHaHcKata Madusl, KakTo U PYCKHUTE TPymupoBku). B ABcrpammst u H. 3enammus e
OpraHM3UpaH Ma3ap 3a XepOUH, XaIINII U KOKAaWH, 100pe € pa3BUT U TpaduKka Ha eMUr-
panTH. Pernona e euH OT CBETOBHUTE LIEHTPOBE 32 IPaHE Ha MapH.

Opzanusupana npecmwvnnocm ¢ cmpanume om Eepona. Opranmsmpanara mpec-
TBIHOCT B 3anaona Eépona OT BEKOBE € TPaJHLMOHHa npuBmwierus Ha Mrtamus. Jlo 70-Te
roxuau EBpomna e cBo0oHa OT OpraHM3UpaHa MPEeCTHIIHOCT, KaTo MOCTETICHHO Ce Ch3/a-
BaT MKOHOMHYECKH, MOJIUTUYECKH M KyITYpHH HPEANOCTaBHKU 3a pa3BHTHETO . Ciex
BoitHuTe EBpoma ce mpoMeHs 3HaYMTENHO, KaTO BE3HUKBA CIIOKHA KPUMHUHOT€HHa 00CTa-
HoBKa. [locnmenwmure ca: HapacTBaHe Ha oOOIIaTa MPECTHITHOCT, MOSBSABAT CE MITAIEKKH
He(OpPMATHN IBUKEHHUs (POKEpH, XHIINTA); TOSABABAT CE TEPOPUCTUYIHH OpraHM3aIlHH
M3rPaJIeH! Ha BEPCKU U PACOBH IIPEPAChIBIH, Pa3BUTHE HA MOIIHA ,,9epHA” HKOHOMUKA.

Cr3maBanero Ha EBponiickus cpio3 1 Ha 3amaqHOEBPONCHCKHS ChIO3 MOCTaBs HAda-
JIOTO HA OpraHM3WpaHaTa MPECTHITHOCT B CHBPEMEHHUTE U acleKTH. Pa3BuBa ce MHOTO
O0Bp30, a cTpeMerka e 3aborarsiBaHe B MHOTO HOBH (pOPMH HA MPECTHITHOCT, W MPUIH-
HSBAHETO Ha TOJIEMH MaTepHAIHH MIETH HA TPaskAaHU U KOPIOPALUH.

Crren 1989 / 90 1. BB3HHKBA CIIOXKHA 0OCTAHOBKA B pe3y/ITar Ha pasmagaHero Ha W3-
TouHHs OJOK W Hal-Beue Ha CHBETCKHUS CHIO3. 3aMaJHOCBPOICHCKHAT IMa3zap € el 3a
JIerajlHa U HeJerajaHa MKOHOMUKA Ha crpaHute oT LlenTpanna u M3rouna EBpona, kakro
U KbM Hepa3BuTus masap Ha OHJl — HacodBaT ce MayKo JIeTaJHA WHBECTUIUH U MHOTO
npeacTaBuTeNy Ha MexayHapogaata O.I1.

Hszmouna Eepona — oprann3upanara mpecteiHocT B M3rouna EBpoma, Pyckara ¢e-
nepanust u ctpanute or OHJl e OTHOCHTENHO HOBO SIBIECHHE, KOETO C€ IOSBHIO ITIPH
OIPEe/IeJICHN OOIIECTBEHO-MKOHOMUYECKU W OTUTUIECKH YCIIOBHS

1) IpemaxBaHe Ha TOTAIWTAPHOTO YIIPaBICHHWE B CTpaHWUTe OT OmBIIHs M3TO4eH
OJIOK ¥ IpeMUHaBaHEe KbM JEMOKPATHIHO TOJUTHYECKO yIIPaBIICHNUE;

2) TlpemuHaBaHe OT LECHTPAJIM3HMPAHO IUIAHOBO YIIPABICHHE B CBOOOMHO Ma3apHO
CTOIIAHCTBO - TpaHC(OpPMAIHI Ha COOCTBEHOCTTa OT JbpKaBHA B YacTHA. To3u mporec
Ha TpaHc(hOopManys Mopakaa YHUKAIHA BE3MOKHOCT 3a TOpakKIaHe Ha OTPOMEH KPHMHU-
HOTEHEH IOTEHIHal. 3a KPaTKO BpeMe OpraHW3MpaHaTa MPECTHIHOCT NMPUAOOHMBA Or-
POMHH pa3MepH, MHOTO MEXIyHApPOIHH MPECTHITHA OpPTraHW3aI[Uy BIU3aT BB B3aHMO-
JEWCTBUE ¢ HAI[MOHAIHY TPYIMHPOBKH U CE 3aHMMaBaT C TpadHK Ha HAKOTHIM U XOpa,
KOHTpaOaHIHU CTOKH, TpahUK HA OTKPATHATH aBTOMOOMIIN M CTPATETMIECKH CYPOBHHHU.

Opzanusupana npecmvnnocm ¢ bankanckua nonyocmpog Bb3HUKBA CPAaBHUTEITHO
no-kbCcHO. To3m mporec chBIaaa ¢ pasnagaHero Ha M3rounms Ginok. Crpanure Ha bat-
KaHUTe MMaT W roieMu pasmuuaus — Typoust n I'epoust ca Hal-moOpe MKOHOMHYECKH
pasBurH, I'spuust e uwnen Ha EC u HATO, a Typmus sa HATO, ocrananure cTpaHu ce
MOJI3BAT KaTo TPAH3UTHHU 3a TpadUK HA HAPKOTUIM M KOHTPaOaHIHH CTOKU. AnbaHcKaTa
Madus e egHa OT Hal-opraHmupanute. [loOpe M3rpaseHa OpraHM3HpaHa MPECTHITHOCT
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nma u B KocoBo, Makenonust, Cepoust, benrapus u Pymprus. JleHOCTTa Ha MpecThI-
HHUTE OpTaHM3aIUU € yJIeCHEHa OT KopynuusaTa. OCHOBHUTE NEHHOCTH Ha MPECTHITHHUTE
opranm3anuuy Ha bankanuTe ca: Tpaduk Ha HAPKOTHIM; TpadHK HA KPaJCHH aBTOMOOH-
1w, TpaduK HA XOopa; TpauK Ha KYATYPHHA M UCTOPUYECKH IIEHHOCTH M APYTH.

CpBpeMeHHaTa OpraHU3UpaHa IPECTHIIHOCT B CBOETO HENPECTAHHO Pa3BHUTHE BEUe €
M3BBH TPaJUIIOHHUTE CXBALIAHMS 3a HepapXUIHOCT U Kopynuus. B pesynrar Ha Tpanc-
TPaHUYHOTO W Pa3BUTHE W TEXHOJIOTHYHHMS IIPOTPEC TS U3IOJI3BA HENOCTATHIUTE U Orpa-
HUYCHUSITA HA TPABHUTE CHCTEMH, KaTOo HAHACS CEPHO3HU IIETH Ha HWHIMBHIYAITHOTO
HMMYIIECTBO ¥ OKa3Ba M3KIIOYHUTEIIHO BPEIHO BIMSHHE BBPXY COL[HATHO-TIOIUTHYECKATa
U MKOHOMMYECKAaTa CHCTEMa W HapylIaBa NMPaBHH LEHHOCTU KaTO YOBEIIKHS >KHBOT,
HMKOHOMHMKATa, OOIIECTBEHOTO 3ApaBEONa3BaHe U Jp.

Haii-obnmTe xapakTepHr 0COOCHOCTH Ha OpraHU3UpaHaTa MPECTHITHOCT Ca CIIECAHHUTE:

— MOHOIION BBPXY OMNPEHENCHH TPECTHIHU ACHHOCTH (HAPKOTHIHM, MPOCTHTYIIHS,
npaHe Ha TapH | 1p.);

— CHCTEMHO M3II0JI3BaHe HA HACHIIME CPEIly JHIaTa, APb3HAIH JJa OCHOPST TO3H MO-
HOTIOJI FJIM BBTPEIIHATA AUCIUIUIMHA Ha OpraHU3aIHsATa;

— BB3MOXKHOCT OpTaHU3HMpPaHaTa IPECThITHA TPyMa Jfa MPOIBIDKH ASHHOCTTA CH U IIPH
OTCTPAHSABAHETO 110 KaKBATO U Jla € MPUYNHA Ha HeWH WICH,

— fiepapxHr4Ha ¥ OIOPOKpaTH3NpaHa CTPYKTypa ¢ pa3npeacieHre Ha GyHKIUHTE;

— IpUAOOHUTH 3HAHUS B 00JIaCTTa Ha MPABOTO, GMHAHCHUTE U CIETOBOJCTBOTO;

— TpaHCHAI[MOHAIM3ALUs Ha HAKOS OT JEHHOCTHTE Ha OpraHM3HMpaHaTa MpeCcThIIHA
rpyma,

— BB3MOXHOCT J]a Bb3ACHCTBA BbPXY MOJIUTHIECKHUTE, aJMUHUCTPATUBHHUTE U CHAEO-
HHTE TpoLecH .

[MpoTrBO3aKOHHNUTE AEHHOCTH HA TPAaHCHAI[MOHAIHATA OPTaHU3HPaHa MPECTHIHOCT
ca: KOHTpabaH/a; MEeXIyHapoAeH TpadUK Ha HAPKOTUIW M HAPKOMHAYCTPHS; KOHTpa-
0aH/a Ha HEJETAIHH MUTPAHTH, HE3aKOHHA THPTOBUS C OPBIKHE; HE3aKOHHA THPTOBHS C
SIIPEHN MaTepHaIH;, THPTOBHUS C XOpa M YOBEUIKHM OpPraHH; KpaxkOa M KOHTpabaHma Ha
aBTOMOOMIN; KpakOa M KOHTpabaH#a HA MPEIMETH C MCTOPHUYECKA W KYITypHa CTOM-
HOCT; (anmmpunrpaHe Ha Mapu U [EHHW KHIDKA; MOpHOrpadus, MUPATCTBO; Xa3apT;
JIMXBAapCTBO; MpaHe Ha Mapu U ApYrd (OpPMHU Ha MPECTHIIHOCT CPEIly MEKITyHap OTHUST
HMKOHOMUYECKH e

HU3Boau:

1. OpranusnpanaTta IpeCTHIIHOCT TPEICTABISIBA CHBKYITHOCTTA OT MPECTHILICHUATA,
W3BBHPIICHU OT JIUIA, YYAaCTBAIIM B YCTOWYMBH, HepapXu4yHH, MPOPEeCHOHATHHI MPECTHII-
HU OpPraHU3allid, YUATO BOJCIIA IIeT € M3BJIMYAHETO Ha MedanOu B TONEMH pa3MepH 3a
M3KITFOYMTEITHO KPATKU CPOKOBE Upe3 U3BBPIIBAHE HA MPOTUBO3AKOHHHU JCSHIIS.

2. Opranu3upaHara MpecThIIHOCT € KOMIUIEKCHO COIMATHO-NPABHO SIBICHHUE, KOSTO
ChIbpIKa MIHPOK TUATIA30H OT MPECTHIUICHHUS U HE CE OrPaHWYaBa B ONpeesicHn chepH.
Ts HAMa eMHEH MOJIEN, a AWHAMHUYHU TIPOSBEHU (POPMH, OMPE/ICIICHH OT HAI[OHATHH,
PETHOHAITHY 1 TII00aHA mpotiecy. OpraHu3upaHaTa IpeCcThITHOCT € U3TPaJIcHa OT CIOXK-
HU KOPIIOPATHBHU CTPYKTYPH C Pa3BUTH MPEXKHU OT (primand, KOeTO W MO3BOJSABA Jia
peanu3upa CTpaTeruy 3a MpOTUBOJACHCTBIE HA MPABOOXPAHUTEIHUTE OpraHd U OBP30 Aa

10 Yerupunecer u mppso Hapoxauo cxbpanne. Komucus no npasuu Berpocu 1 KoMucust o BeTpelIHa CUrypHOCT U OOLIECTBEH pex.
Kpsria maca Ha Tema: “Heo6XoauMu 3aK0OHOJATEIHH IPOMEHH 33 IIPOTHBOACHCTBUE HA OPTaHU3UPAHATA IPECTHIIHOCT U KOPYIILHS -
Ta”, Codus, 3.05.2010 r., Ansokarcku nperney 4-5/2010, crp.9.



HaTPyNBa KallUTAIM, ChUCTaBAaWKM HACHICTBEHA M KOPHCTHA MPECTHITHOCT C MKOHOMH-
YecKa aKTHBHOCT.

3. ExHa OT XapakTepHHTE YepTH Ha ChbBPEMEHHATa OpraHW3UpaHa MPECTHIIHOCT €
HEWHOTO MacoBO Pa3IPOCTPAHEHNE BB BCHUKY PAOHM Ha CBETAa U yCTAHOBEHUS OT Hesl
TOTAJICH KOHTPOJI BEPXY BCHUKH Chepr Ha 0OIIECTBEHO-MOMUTUICCKUS U NKOHOMHUYEC-
KHSl JKMBOT Ha AbprkaBuTe. [mobanmusarusara 3HAYMTETHO IOBHUINM TPAHCTPAHUIHHS
XapakTep Ha OpraHW3UpaHara IPECTHITHOCT, KaTO ChbBPEMEHHUTE CPECTBA 38 KOMYHH-
KaIli{ Ch3/1aBaT YCIOBHUS 3a M3TPa)KJaHe Ha MPECTHIIHN OPTaHU3aIUH OT MPEKOB THII.
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POLICY CYCLE OF THE EUROPEAN UNION TO COMBAT WITH THE
ORGANIZED AND SERIOUS INTERNATIONAL CRIME

Veliko P. Petrov

Abstract: This report aims to familiarize readers with a very serious problem of our time,
namely organized crime, which is one of the greatest threats to the security and stable economic
development of the countries of the European Union. The so-called cycle of EU policy to com-
bat organized and serious international crime is being considered. It aims to ensure effective
co-operation between Member States' law enforcement agencies, EU institutions and agencies,
which should lead to coherent and robust operational actions addressing the most pressing
criminal threats facing the EU. Each cycle lasts four years and optimizes coordination and co-
operation on selected priorities in the fight against crime. Crime threats are determined on the
basis of criminal intelligence data and then confirmed at political level. The report looks at the
approved eight threats of crime as priorities in the EU's policy cycle to combat organized and
serious international crime for the period 2018-2021: cybercrime, drug-related crime, orga-
nized crime affecting property, trafficking in human beings , Trafficking in firearms, VAT fraud
and environmental crime.

Keywords: organized crime, fight against international organized crime

Ot Havyanoro Ha 90-Te roAMHM Ha MUHAJIUS BEK OpraHW3UpaHaTa MPECTBITHOCT € ro-
pemra Tema B oOmIiecTBeHHs Ae0aT, MOMWTHYECKaTa W HaydHa ciieHa. ChBpEeMEHHHTE
HHTETPAIOHHN Tponeck B pamkute Ha EC, Hapen ¢ MHOTOTO MOJOXKUTEIHH HPOMEHH,
KOHTO JOHECOXa Ha eBPONEHCKHs KOHTHHEHT, 3aCHIINXa M YCEIIAaHeTO 3a HECUI'ypHOCT U
Jnopu Oe3Haka3aHOCT Ha OpraHM3WpaHATa MPECTHIIHOCT C TPAHCHAILOHAJICH €IEMEHT,
KOATO OBP30 Ce BB3MOA3BA OT PA3TUIHOTO 3aKOHOJATENICTBO HA JbPXKABUTE-WICHKH HA
EBpomneiickust cbio3.

Enna oT Haii-ronemMuTe 3aIUIaXH 32 CHTYPHOCTTA M CTAOMIHOTO MKOHOMHYECKO pa3-
BUTHE Ha IbpKaBUTE OT EBponelckus chlo3 € opraHu3zupaHara npecTbinHoct. M3nbanu-
TEJNHUAT AupeKkTop Ha 6ropoTo Ha OOH 3a MOHUTOPHHT Ha MPECTHIVICHUATA U HAPKOTU-
mure (UNODC) I0pu ®denoros™ 3asBu o Bpeme Ha KOH(MDEPEHIIS, OCBETEHa Ha PoG-
JeMa ¢ TPaHCTPAaHWYHATA MPECTBIIHOCT, KOATO ce TMpOBele BB Buena mpe3 okToMBpH
2012 r. ,,CrocobHHM CMe [1a M3YHCINM Medanbara Ha OpraHu3upaHaTa MPECTHITHOCT B
cBeToBeH Marnad, Ts1 e 870 mupa. mponapa. Ho He MokeM Ja IpecMETHEM HEIIACTHETO U
CTpaJaHuUsITa, IPHIMHEHN Ha MIJIOHH X0Opa OT T€3H HeJeTalHu JeHHOCTH .

1 https://profit.bg/svetat/organiziranata-prestapnost-po-sveta-s-870-mlird-dolara-godishna-pechalba/
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Bce 10-CHITHO ce OTKpOsiBa 3HAYMMOCTTA Ha CHTPYJHUYECTBOTO MEKY IbPIKABUTE U
MEXIYHAPOJHUTE OpraHu3aluk 3a eQEeKTHBHO MPOTHUBOJCHCTBHE Ha OpraHU3MpaHaTta
MPECTHIHOCT. Pe3ynTaTHOTO CHTPYJHHUYECTBO B G0pOaTa ¢ MEXIyHApOIHATa OPTraHU3H-
paHa MPECTHIIHOCT B 3HAYHMTENHA CTEICH 3aBHCH OT CONMKaBaHETO Ha HALMOHAJHHUTE
MPaBHU CHCTEMH C LieJ e€()UKACHO U ONEPATUBHO B3aMMOJICHCTBHE MEXAY JbPIKaBUTE.
ToBa ¢ OCHOBHA 3aJ]a4ya Ha BETPCLIHUTE 3aKOHO/IATENICTBA, BKIFOYUTEIIHO Ha CTPAHUTE OT
EBponeiickus cbro3.

C mpuemManero Ha Xarckara IporpaMa 3a yKperBaHe Ha CBOOOJaTa, CUTYPHOCTTa U
npaBocbauero B EC mpe3 2004 r. CeBerbT Ha EC ompeneny NpoTHBOACHCTBHETO U
MPEBEHIHUATA Ha OpPraHU3UpaHaTa NPECTHITHOCT KaTO MPHOPHUTET B MoNUTHKaTa Ha OOII-
HOcTTa. B miaHa 3a w3nmbiHeHHWe Ha mporpamara u B CroOiienuero Ha Komucusira 1o
CobBera u EBponeiickust napaament ot 2 rouu 2005 r. ce npensmxaa pa3paboTBaHETO Ha
CTpaTernyecka KOHLENIHMs 3a 0opba ¢ opraHu3MpaHaTa IpecThIHOCT, OCHOBAaBAllla ce Ha
MPOAKTHBHO ChOMpaHe Ha MHPOPMALUS U pa3y3HABATEIIHU JaHHH, IPEBEHLHS U CHTPY-
HUYECTBO MEXIY NMPaBONpPUIATAIINTE U ChICOHHTE OpraHH, TPETH CTPAHH M OpraHu3a-
. Taka ce MoCTaBsi HAYAIOTO HA e6PONECKAMA OUeHKA HA 3anjiaxume om opeanu-
supanama npecmvnnocm (Ha anri. cekpareo OCTA), H3roTBeHa 3a IBPBH BT B Kpast
Ha 2005 r. or EBpOHOHlZ. OCTA ¢ IOKyMEHT, HACOYEH KbM OBJCIIETO, KOWTO MOCTABS
aKIICHT BbPXY KaueCTBEHATA OLICHKa Ha MHOTOACTICKTHHS ()EHOMEH OpraHM3UpaHa Impec-
thrHOCT. Cnopen n3Boxure Ha Xarckara nporpama OCTA Ha EBponon TpsOBa na ce
NPEBBPHE B KIIIOYOB CJIEMEHT Ha €BPONCHCKHUS MMPOAKTUBEH MOJENT 3a 6opba ¢ mpecThIi-
rocrra (European Crime Intelligence Model).

Ha 5 oxromBpu 2010 r. ITOCTOSIHHHAT KOMHTET 3a ONEPAaTHBHO CHTPYJHHYECTBO B
obacrra Ha BerpemHara curyproct (COSI) mocturaa chriiacue 3a yCTaHOBSIBAHETO Ha
UKE Ha nonuTtukara Ha EC 3a Gopba ¢ opranmsmpaHara M TeXKaTa MEXIyHapomHa
MPECTHIIHOCT M Habens3a OTACTHUTE CTHIKH, HCOOXOAUMH 3a ITBJIIHOTO MY INpHJIaraHe.
3akmoueHusTa Ha ChBeTa OTHOCHO Ch3IABAHETO U INPUIIATAHETO HA YUKDB HA HOUMU-
kama na EC 3a 60pba ¢ opzanusupanama u mejicKkama mexcoynapoona npecmvn-
nocm 6sixa npuets ot Cheera Ha 8 Hoemspu 2010 2,

[IMKBIBT Ha NONHMTHKATA € MeTofoiorus, Be3nprera or EC npe3 2010 r., 3a cripass-
HE C Hal-3HAYMMUTE KPUMUHAIIHHU 3aIIaXd. BCEKH IIMKBI IPOIbIDKaBa YSTHPU TOJUHH
ONTUMHU3HPA KOOPAMHALKUATA U CHTPYAHHYECTBOTO 110 TIOJAOPaHH TPUOPHUTETH B GopOaTa
C IPECTBHITHOCTTA. 3aIUIaXUTe OT IPECTHIUICHHUS CE ONPEACIIAT Bb3 OCHOBA HA JAHHUTE OT
KPUMHHAITHOTO pa3y3HaBaHE U CJIe]] TOBA ce MOTBbPIKAABAT Ha MOJIUTUYECKO paBHULIC. B
XO0J1a Ha IIMKbJIa BCHYKH ChOTBETHH CIIY)KOHM M 3aHHTEPECOBAHH CTPAHH Ha HALIMOHAIIHO
€BPOIEIHCKO PaBHHUILE CE MPUKAHBAT 1a 3aJICIIST CPE/ICTBA U J1a ChACHCTBAT 32 B3AUMHOTO
yKpenBaHe Ha ycunusrta. CleqsT ce ¥ Bb3HHKBAIIH 3aIlIaX¥ ¢ [el e(hHUKACHO pearnpaHe.

Llenra Ha T. HAp. YuKwsa Ha norumukama na EC e na ce ocurypu epeKTHBHO CHT-
PYIHHYECTBO MEXKIY NPABOIPHIATAIMTE OPraHH Ha IbP)KABUTE WICHKH, HHCTUTYIIUHUTE
u areniuute Ha EC, KoeTo ciezBa 1a oBese 0 ChIIIACYBaHH U CTaOWIHU OMEPATHBHU
JICHCTBHS, HACOUCHH KbM HAl-HEOTJIIOKHHUTE KPUMHUHAIHHU 3aIUIaXH, Mpe] KOUTO € M3I-
paser EC. ToBa e ocHOBaH Ha (akTH Iporec, KOMTO 3aI04YBa C MPEACTAaBIHETO OT CTpaHa
Ha EBpOMoON Ha OLEHKATa HA 3aIU1axXaTa OT TeKKAaTa U OPraHM3MPaHATa NMPeCThII-
Hoct (EU SOCTA), KosTO BKITI0OYBa HAGOP OT MPEMOPBKH OTHOCHO OCHOBHHTE 3aIlIaXH

12 Openka Ha 3amIaxUTe OT TEKKA opranmsupana npectbnHoct 2010r.-2011r., LlenTsp 3a uscneasane Ha gemokpauusra, Co-
¢ust 2012 1., cTp.10
%2 nok. 15358/10
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OT mpecThIHOCT, npex kouto e usnpaseH EC. EU SOCTA ciyxu 3a 0CHOBa Ha 00CHX-
JAHUATA MEXIY AbPKABUTE WICHKH OTHOCHO MPHOPHUTETHUTE 3a MPEOIONSBAHE Ha 3aIlia-
XUTE OT MPecThIHOCT Ha paBHHUIIeTO Ha EC. Cien ToBa NMPUOPUTETUTE CE MPHEMAT OT
CbBeTa 10 MpaBoOChANE M BHTPEIIHNA pabOTH, ClIe KOCTO Ce OTpa3siBaT B TPAHCTPAHHY-
HHUTE OTCPATUBHH JCHCTBHUS HA PABHHUIICTO HA JIbP)KABHTC WICHKH, MO-CIICLIHATHO Ype3
CHBMECTHH JICHCTBHSI MEKIY AbpKaBUTE WieHKH U areHuuute Ha EC ¢ moxkpenara Ha
EBporreiickata MyITHIMCIHIUIMHAPHA MIathopMa 3a 60p6a ¢ KPMMHUHATHH 3aIliaxu’ .
Komucusita e mpenocraBsiia U MPOABIDKABa 1a NPEfocTaBsi (ZMHAHCOBA IOJKpPENa 3a H3-
ITBJIHCHUETO Ha 1MKBJIa Ha nonurnkata Ha EC u 3a 2017 r. ca ormycHat 4 MIIHOHA €BPO
B IONBIHEHUE KbM (DHHAHCHPAHETO B pa3Mep Ha 9 MimoHa eBpo npe3 2015 u 2016 r.

Karo 1sumo HacTosmsT muke Ha noimrukata Ha EC (2013-2017 r.) ce u3mbimHsBa
yememno. Hesaucuma onenxa’®, Bp3noxena or KOMICHATa, CTHTHA 10 3aK/TIOUEHHETO,
4e TOW € MOCTHI'HAaJl OCHOBHATA CH LEN 3a MOAOOpsBaHE Ha ChTPYJHHYECCTBOTO MEKIY
IBPIKABHTE WICHKH B 60pGATA C TEKKATA M OpraHH3HPAHATA IPECTHIHOCT C. [{UKBIBT Ha
nomutrkara Ha EC e moern 10 mo-no0sp oOMeH Ha nH(opMaIys 1 Ha J0OpH NPAKTUKH U
JI0 3aTI0YBaHETO HA MHOTO CHBMECTHH pa3CliC/IBaHMS U OIEpallMK OT CTpaHa Ha IbpiKa-
BUTE WICHKH. TOM ChIIO Taka € JOMPUHECHI 32 M3TPAKIAHETO HA OTHOLICHUS U JIOBEPHE,
BKJIFOUHTEITHO C TPETH IbPKABH.

NpenoP by

Pl Pl s FLCGA W i

Our. 1. [{uxen Ha momurtakara Ha EC 3a 6opba ¢ opranmupanaTta
¥ TEKKATA MEXKIyHAPOIHA MPECTHIHOCT .

Etanu B UMKbJIa HA MOJIMTHKATA:

1) Ouyenka na 3annaxama om mexckama u OP2AHUSUPAHAMA RPECHBAHOCH
(SOCTA). Esporon msrorsss SOCTA Bb3 OCHOBa Ha JAHHH OT [IPABOMPUIIATAIIUTE Opra-
HH Ha IbPKaBUTE WICHKH, HA COOCTBEHHTE CH 0a3u JaHHH, HA JAHHU OT JAPYIH areHIUH

14 hitps://www.europol.europa.eu/crime-areas-and-trends/eu-policy-cycle-empact
15 [Ipoyusane 3a oueHKa Ha LWUKb/IA HA monuTHKAaTa HA EC 3a 60pGa ¢ OpraHM3MpaHaTa u TEKKATA MEXKIyHAPOIHA NPECTHIHOCT 32
nepuopa 2013—2017 r., okonuarenen goknax, 30.1.2017 r.
16 Hacrosumsar uukbn Ha monutukata Ha EC uma 9 MPHOPUTETA: MOANOMAraHe Ha HE3aKOHHATa MMHrpauus, Tpapuk Ha xopa,
amumpunupann croku, usMamu ¢ akiusu u JJIC, KOKaHH U XePOHH, CHHTECTHYHH HAPKOTHIM, HE3aKOHEH TpadyK Ha OTHECTPEIHU
OpPBKHUSL, OPraHU3UPaHa MPECTBIHOCT, 3acsralia COOCTBEHOCTTA, U KHOEPIIPECTBITHOCT.

CsBer Ha EC, Iukbn Ha momurukata Ha EC 3a Gopba ¢ opraHusmpaHaTa M Te)KKaTa MEKIYHapOAHA MPECTBIHOCT,
www.consilium.europa.eu/bg/documents-publications/.../2015/.../qc0114638bgn_pdf/
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Ha EC, xaro Frontex, Esporoct 1 EIIMHH, ot Tpetu npprkaBu — mapTasopr Ha EBpornon,
U TPETH YaCTHH MapTHHOPH, KAKTO W BH3 OCHOBA HA JAHHHU OT OTBOPEHH H3TOYHHMII.
SOCTA cwabpixka:

* aHaJIM3 Ha HacTOsAIIUTE U ObJeimuTe 3amiaxu 3a EC, mopoJieHn oT TeXKaTa U opra-
HHU3UpaHAaTa MPEeCThIIHOCT;

* IPETIOPBKH 32 MIPUOPUTETH B 60pOaTa C MPECTHITHOCTTA.

2) H360p na npuopumemu 6 60pbéama ¢ NPECMBRHOCMMA U MHO20200UIHU
cmpamezuuecku naanosée (MCII). TIOCTOSHHUAT KOMUTET 3a OIEPATHBHO CHTPYIHHU-
1ecTBO B obmacrra Ha Berpemnata curypHoct (COSI) pasrinexma mpermopbuaHuTe B
SOCTA mnpuopurern. Ha Ta3u OCHOBa MHUHHCTPHTE Ha IPABOCHIUETO M BBTPELIHHUTE
paboru mpuemat npuopurernte Ha EC B 6opOara ¢ mpecThITHOCTTA 32 CHOTBETHHUS LU~
KBJI Ha TIOJIUTHKATA (T.C. 33 CIICABALINTE YE€THPH TOAMHM), KaTO B3EMaT TIPeIBU/ OeIex-
KUTEC Ha Ibp)KaBUTE WICHKH, areHuuTe ¥ KOMUCHATA, KaKTO M APYTH MMAIy OTHOLIC-
HHE OLICHKH M MONUTHKK. Briocienctere KoMucusaTa CBUKBa cpellla Ha MPEACTABUTEIIH
OT JIbPIKaBHUTE WICHKH, ar¢HIMUTE B 00JIaCTTa Ha MIPABOCHUETO U BHTPEILIHUTE PaboTH 1
uncrurynuure Ha EC 3a wsrorssuero Ha 4-rogumen MCIT (3a BCEKH TPHOPUTET MO
emua MCIT). MCII chapprka CHCBK Ha 0oOIIHTE meMH (,,CTPATETHIECKH LEen'), KOUTO
Tps0Ba fa ObJaT MOCTUrHATH 10 BpeMe Ha 1ukbia. Tesu MCII ce onobpsiBat ot COSI.

3) Onepamuenu nnanose 3a deiicmeue (OIL]) u omuumane na pvkosooumenume.
MCII ce M3MBIHSIBAT TIOCPEACTBOM OIepaTUBHH TUTaHoBe 3a aeiicteue (OI1) — mo equn
3a BCEKH IIPUOPHUTET U 3a BCSAKA FOMMHA. Te ce M3rOTBAT OT IIPEACTABUTENN HA y4acTBa-
IUTE AbPKaBY WICHKH, HA HHCTHTYIHH 1 areHnmu Ha EC. Tesu OINJ] ce omoOpsiBat ot
COSI. OITJ BxiroYBaT CHBMECTHH JEHCTBHS HA IbPIKABHUTE WICHKH/ar€HIIMUTE, KAKTO U
NCHCTBHS Ha areHIMU M HALMOHAJHH JeHcTBHS. ChBMECTHUTE JICHCTBHS CE OCHIIECTBS-
BaT nojx ¢opmara Ha MPOeKTH Ha EBporeiickara MynTHANCHMIUIMHAPHA IaThopma 3a
6opba ¢ xkpumunanmu 3amwiaxu (EMPACT). Tasu pamka mpemocraBs rmiatdopma 3a
CTPYKTYPHPAaHO CBHTPYAHMYECTBO Ha CHOTBETHUTE IbPXKABH WICHKH, WHCTUTYLMH H
arennun Ha EC, xakTo u Tpetn mapTHhOpH. 3a n3mbiHeHHeTo Ha Beceku OIJl otroBaps
,»PBKOBOANTEN " OT AbprkaBaTa WICHKA, N3pa3uiia )KeJTaHHe J1a OTJIaBH padoTaTa Mo MpHo-
puTeTa, a 32 M3IIBJIHCHUETO Ha HAI[MOHAJHO PABHUIIE CIIEAIT HAIIMOHATHUTE KOOP/MHA-
topu Ha EMPACT. 3Benoro 3a noxnomarane Ha EMPACT kbm EBponon ocurypsisa
aJIMUHUCTPATHBHA M JIOTUCTHYHA Toakpena 3a npoekture Ha EMPACT u wabmionasa
TeXHHUs HanpeabK. EBpomon onpezerns 1 OTTOBOPHUIIM 10 TonomMaradeTro Ha EMPACT,
KOUTO J]a OCHTYpsIBAaT ONepaTHBHA IOAKPEIa 3a BCHYKU MPHOPUTETH B Gopbarta ¢ mpec-
thrHocTTa. COSI 0o6psia O] 1 crean TSAXHOTO M3MBJIHCHHE Bb3 OCHOBA Ha ILIECTME-
CEYHH JOKJIAN OT PhKOBOJUTEINTE Upe3 3BEHOTO 3a noxanomarane Ha EMPACT.

4) Ipezneo na Komucuama u mexcounna ouenka. ExxeroqHoTo 10KIa1BaHe HA Pb-
KOBOJIUTEJIUTE W MEXKIMHHATA OLCHKAa Ha EBpOION MO3BONSBAT NMPU HEOOXOIMMOCT
anantupane/Bunpommenerrne Ha MCII wm Ha npuopurerure. Beska roquaa Komucusra
3ano3HaBa COSI ¢ akTyallHOTO ChCTOSHHUE, a B Kpas Ha [MKbBJIa HA MOJUTHUKATA MPABU
3a7bI004YCHA U HE3aBUCHMA OLieHKa. HampaBeHHTe B pe3ynTar Ha Ta3H OLICHKA M3BOAU
3axpaHBaT CJCABAIIMS LIUKBJ HA TOJIUTHKATA.

Ipuoputeru na EC B Gopbata ¢ npecTbnHocTTa 3a nepuoaa 2014-2017 r. (mpu-
etu npe3 wHu 2013 r.):

* CHACHCTBHETO 3a HE3aKOHHA MMHTpANysl, OCOOCHO B M3XOJHHUTE CTPaHHU, IIPHU OC-
HOBHHTE BXOJIHHU ITyHKTOBE Ha EC, 10 OCHOBHUTE MapIIPyTH, 110 aITCPHATHBHU KaHAJIH,
U CBBP3aHHUTE C TOBA 3JI0YMOTPEOU ChC 3aKOHHU KaHAJIM 32 MUTPALS;
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* TpaduKa Ha XOpa, 0COOEHO C IIeT TPYAOBA M CEKCyallHa eKCIUIOATalus, ¥ CBbp3a-
HHTE C TOBA 3JI0yIOTPEOH ChC 3aKOHHH CTOMAHCKH CTPYKTYPH;

* IIPOHM3BOJICTBOTO M PA3IPOCTPAHECHNUETO Ha (pammuHIUpaHu CTOKH, C KOUTO Ce Ha-
pyIIaBaT HOpMHTE B 00JIacTTa Ha 37]paBeONa3BaHETO, 0€30IMaCHOCTTA M XPAaHUTE, KaKTO
Ha CTOKH, KOUTO HE OTTOBApAT Ha CTAaHJAPTHUTE,

* I3MaMHTE C aKIU3UTE U BETPEOOIIHOCTHUTE W3MaMHU C JIUIICBAII THPTOBEIl;

* IIPOM3BOJICTBOTO M Tpaduka Ha cuHTETHIHU HapKoTuiw B EC;

* Tpadmka Ha KokanH 1 xepouH B EC u pasnpocrpanenuero num B EC;

* KHOEPIPECTHIUICHHATA, U TO-CIIENUATHO OHJIAMH U3MaMUTE U U3MaMHTE C pa3Ilia-
IIATeNIHA KapTH, CEeKCyallHaTa eKCIUIoaTalys Ha Jela OHIAHH M KHOepaTakuTe, KOHTO
3acsraT KpUTHYHA HHPpACcTPyKTypa U HH(popMannoHHu cuctemu B EC;

* HEe3aKOHHUS Tpa(uK Ha OTHECTPEITHN OPBIKHS;

* OpraHM3WPAHUTE MPECTHIUICHHS CPENly COOCTBEHOCTTA, U3BBPIIBAHH OT MOOMIHU
OpraHU3UpaHy MPECTHITHU IPYIIH.

HoBusAT LUKBI Ha MOJNWTHKATA 3all04Ha C MpeIcTaBsHEeTo OoT EBpomon Ha 9 mapT
2017 r. Ha nokinaga EU SOCTA 3a 2017 r. B nokiana ce pasriexaaT MOTCHIMATHUTE
BPB3KH MKy TeKKATa U OPraHU3MPAHATA NMPeCTHIHOCT H TePOPU3MaA, a UMEHHO
TOBA, Y€ OpraHM3MpaHaTa MPECTHIIHOCT MOXKE Jla MOAXPaHBa TEPOPH3Ma Upe3 ICHHOCTH
KaTo TpahuKa Ha OTHECTPETHH OPBIKHS M MPOU3BOACTBOTO HA (DATIINBY JOKYMEHTH MIIH
Ype3 MOCTHIUICHUSI OT KOHTpabaHJaTa HAa HAPKOTUIM. ToBa € MOAXOABT, NMPEWIOKEH B
EBponetickara nporpama 3a CUTYpHOCT, KOHTO € 3acThIeH B Crobmennero Ha Komucus-
Ta OTHOCHO M3IBJIHEHHMETO Ha EBpormeiickara mporpaMa 3a curypHocT ¢ nen 6opba cpe-
Iy TepOpH3Ma U MOATOTBSHE HA YCIOBUATA 32 e(heKTHBEH M NCTUHCKH CBIO3 Ha CHTYp-
HOCT™ .

B EU SOCTA 3a 2017 r. ce npenopbyBa BHUMAHHETO Ja CE CHCPEAOTOYH BHPXY
TeTTe MPHOPUTETHH 3aIUTaX¥ OT TPECTHITHOCT: 1) KHGepnpecThIHOCT, 2) MPOU3BOACT-
BO, TpaQuK M pa3npocTpPaHeHHe HA HAPKOTHIH, 3) KOHTpaGaHIa HA MUrpaHTH, (4)
OpraHM3MpaHH o0MpPHM M Kpa:k0u (OpraHM3MpaHa IPECTHITHOCT, 3acsram@a coOCTBe-
HocrTa) U 5) Tpaduk Ha xopa. B nokmama ce mpemopbyBa ChUIO Taka [a ce pasperiar
TPH B3aMOCBBP3aHU NpoOJieMa, KOUTO CIIOCOOCTBAT WM HAChpUyaBaT BCHUKH (popmu Ha
TeXKaTa ¥ OpraHM3UpaHaTa MPECTHITHOCT: a) NTOKYMEHTHUTE M3MaMH, 0), hUHaHCHpaHe-
TO Ha TPECTHIUICHHS, BKIIOUUTEITHO M3MUPAHETO Ha TApH, W B) OHJANH THPrOBUATA C
HE3aKOHHH CTOKH U YCITYTH.

Bw3 ocuoBa Ha EU SOCTA 3a 2017 r. Komucusita u npencenarenctsoro va ChBera
ca B IIPOIIEC Ha M3TOTBSIHE HAa CBOUTE NPEJIOKEHHUS 3a IPUOPUTETHTE HA HOBUS IUKBI B
nonutrkara Ha EC 3a nepuonma 2018-2021 r. 3a cripaBsiHe ¢ MPECTHIHOCTTA, KOUTO LIIE
O0baaT 00CHACHN B paMKUTE Ha [1OCTOSIHHIS KOMHTET 3a OIIEPAaTHBHO CHTPYJHUYECTBO B
o0JacTTa Ha BBTpEIIHATA CUTYPHOCT U 0f00penu mpe3 toHu 2017 r. ot ChBera 1o mpa-
BOCBH/IHI€ ¥ BETPEIIHH pabOTH.

C orznen Ha ompexensHeTo Ha Opaemure npruoputetd Ha EC 3a Gopba ¢ Texkarta n
opraHm3upaHaTa IpecThIHOCT KoMmucusra Moakperns MeTTe NPHOPHTETHH 3aIulaxd OT
npecTsHOCT, uaeHTUdGuIMpann ot Epomon. OcBen ToBa Kommcusara cumra, de Ha
pasaumiero Ha EC cnenBa chIo 1a ce OTAETAT 0COOCHO BHUMaHKE U (PUHAHCOBH PECYp-
CH 3a TIPEOIOJSIBAHE Ha CIEAHUTE TPH 3aIUTIaXd OT MPECTHIHOCT: 6) TpaduK Ha orHect-
peann opbixus, 7) usmamu ¢ J/JIC u 8) mpecrTbijieHHs] POTHB OKOJHATA Cpela.

18 COM(2016) 230 final, 20.4.2016 .
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Te3u Tpu obacTy cefBa ChIIO Taka Ja ObJaT NPUOPUTETHH 3aIUIaXH OT MPECTHITHOCT B
paMKHTE Ha HOBHS LIUKBJI Ha noauTHKara Ha EC.

B EU SOCTA 3a 2017 r. e mog4epTaH ClIeIHUS KITIOYOB IpodIeM, a HIMEHHO U3M0JI-
3BAHETO HA HOBH TE€XHOJIOTMH OT NMPECTHIHULUTE. 32 OYTH BCUYKH BHUIOBE OpraHHU-
3MpaHa MPECTHIHOCT MPECTHIHUIMTE pPa3IIMpsABAT O0XBaTa Ha TEXHOJOTHMUTE U TH
MIPUCIIOCO0SBAT BCE MO-yMEJo M C BCE IO-TOIAMO Bb3zeiicTBue. M3mon3BaHeTo Ha WH-
TEPHET 3a BCHUKH BHJOBE HE3aKOHHA THPTOBUSI ChC CTOKU U YCIYI'Hl C€ YBEINYH 3HAUH-
TenHo. ToBa Hajlara npaBoIpHJIATalliUTe OpraHu Ja ObJaT 00OpYIBaHH C HMOIX OIS
cpencTBa 3a 6opba ¢ TO3M BHJ OHJIAWH MPECTHITHOCT M Ja ce 00ydJaBaT M ydaT 3aeHO.
Arennusita Ha EBponeiickns cpio3 3a 0OydeHHe B 00JacTTa Ha MPaBOIPWIIATAHETO IIIe
M3Urpae KII0YoBa OIS IPH OCHUTYPSBAHETO HA MOAXOJIMIIO0 O0YdCHHE 3a IIPAaBOIpHIIA-
raiiTe CIy)KUTEIH Ha IbPBA JIMHUS B ChOTBETCTBHE C MPHOPUTETUTE HA IOJUTHKATA
YCTaHOBEHHTE 3aILIaxH.

B EU SOCTA 3a 2017 r. ce moa4epraBa, 4 ChLICCTBYBA U BAXKHO BBHILIHO H3Mepe-
HUE Ha TEKKATa U OPraHU3MPaHaTa NpecTbHHOCT. Xopa oT Hajx 180 pasnuynu Haiwm-
OHAIHOCTH - npebuBaBany B EC WM U3BBH HETo, yd4acTBaT B OpraHM3MpaHa IPecThIIHA
neiinoct B pamkure Ha EC. Okono 40 % oT 3amoqo3peHuTe JiMla He ca IpakJaHu Ha
IbpxkaBuTe WieHKH. OCHOBHUTE MBTHINA 32 TpaduK, CBbP3aHU ChC 3aIUIAXUTE OT Opra-
HHU3UpaHaTa TPECThIIHOCT, TPHIBAT OT AbpkaBU u3BbH EC. Pabotu ce 3a mpeoponsBaHe
HA 3aIUIAXHTE OT OprAaHH3MPAHATA IPECTHIHOCT BHB BHHIICH IUTAH . Baxmo ¢ 1a ce
OTTOBODH Ha 3aIUIaXUTE OT TEXKKATa U OpraHu3UpaHaTa MPecThIIHOCT, KaTo CE MPOIBIIKU
OCHT'YPSIBAaHETO Ha BPB3KH MEXIy BbTpeliHaTa curypHocT Ha EC U BbHIIHATA My Aeii-
HOCT, BKJIIOYUTEIIHO Upe3 CTPYAHNIECTBO Ha EBporon ¢ TpeTn apprkaBH.

ITpuopumemume 3a nepuooa 2018-2021 2. na EC ¢ 6opoama ¢ mexckama u opza-
HU3UpaHama nPecMvRHOCH CA.

1) Kubepnpecmovnuocm. Kubeparakure ce yBeJInYaBar 1o HHTEH3UTET, 00EM U Ka-
gecTBO. [1o CBOETO e€CTecTBO KMOEPIPECTHITHOCTTa € MEXKAyHApOAHA: KEPTBUTE, TIpec-
THIHUIWTE U JI0KA3aTeCTBAaTa YeCTO CC HAMHMPAT B Pa3lIMYHH IbPXKABU U ca IOJ pa3-
JMYHU IOPUCIUKIMU. J[bp)KaBUTE YICHKH MPOSBHMXA JKMB HMHTEPEC KbM HPHOPUTETA
KHOEpIPECTHITHOCT, KAaKTO € BHIAHO OT Oposi Ha OMEpaTHBHUTE IUIAHOBE 3a ACHCTBHE
Ch3/aJIcHU B 00acTTa Ha KubepaTakure, CeKCyanHaTa eKCIUIoaTalys Ha Jiela OHIaiiH U
n3MaMuTe ¢ pasmiamaresHy kapti. Ha pasaumero va EC 3naunrenen npuroc B 6opOa-
Ta ¢ kubeprpecTpHocTTa’ mMa EBporeiickusT ueHTsp 3a 6opba ¢ KHGepIPeCTHIHOCTTA
Ha Espomon (EC3). EBporoct paboru B TsicHO chTpymamdectBo ¢ EC3 upe3 KomaHmupo-
BaHETO Ha EKCHEPT U WICHCTBO B ChBeTa Ha mporpamara. EC3 chIlo Taka € JOMakuH Ha
CcbBMecTHaTa paboTHa rpyma 3a 0opba c¢ xmbepnpecrsiHocTTa. HeroBara mucus e na
HAachbpyaBa KOOPJMHUPAHUTE JCHCTBHS, OCHOBaHM Ha pa3y3HaBaTelHa HHQopmarms,
Cpemry KIIOYOBH 3aIlIaxW B 00JACTTa Ha KHOEPIPECTHIIHOCTTa 4Ype3 TPaHCTPaHUIHH
pascieaBaHus U ONEPALIH ChC CBOUTE MAPTHHOPH.

19 Tosa BxmouBa npoektH, ¢punancupanu ot EC (Hanpumep B 3anaagnnrte Bankanu u pernona Caxein), MUCHH T10 JMHHS Ha obliaTa
MOJIMTHKA 3a CUrypHOCT 1 oTOpana (karo Hanpumep EUNAVFOR Med onepauus Sophia, kosito uspudHo e paspaborena Taka, ue aa
e paspyILH ChIIO OU3HEC MOJEIBT Ha KOHTPAOAHIUCTUTE), KAKTO K MUCHHTE 3 yIPABICHUE HA IPAHULIATE B TPETH JAbPIKABU.
20 OneparusHure wianose 3a aeiicreue (OI1/]) ca pa3paboTeny 3a BCeKH eMH OT NpHOpHTETUTE HA EBporeiickata My ITnancuum-
smHapHa wiatrpopma 3a 6opba ¢ kpumuHanay 3amaxu (EMPACT) ¢ uen KOOpAMHHpaHe Ha AEHCTBUATA OT CTPAHA HA JbPIKABUTE
uiieHkd 1 oprannsaunure Ha EC cpeuty npentnduuupanure samnaxu. Lo ce otnacs 10 knGepnpecrbnrocrta, npes 2015 r. n 2016 r.
Osixa crapTupanu 114 onepaTuBHY I1aHa 3a JEHCTBUE.
21 Or cb3nasanero cu EC3 e yuactBai B jieceTku 3HaKOBH orepauyuu 1 B Hag 200 MUCHH 32 OIEpaTHBHA MOJKpENa Ha MscTo. B
pe3yJITaT Ha ToBa OsiXa HampaBeHH CTOTHIM apecTu u aHammsupany Hajx 800 000 daiina, 3a mo-rosMaTa 4acT OT KOUTO Oe J0Ka3aHo,
4e ca 3/0BPE/IHN.
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[o-HaTaThIIHUTE CTHIKH BKJIIOYBAT IPOYYBaHE HA BB3MOXKHUTE PEIICHHUS 33 OTCT-
paHsBaHE Ha NPEUYKHUTE INpe] HaKa3aTeJHHUTE pa3cieBaHMA Ha KHOEpIPEeCTHITHOCTTA,
KaTO Ce ONpeNeNsAT KOHKPETHH MHUIMATHUBY 32 JOCTBHII 0 JOKa3aTelIcTBa U MHGOpMa-
. ChTpyaHIUECTBOTO 3a Oopba ¢ KnbepnpecThIHOCTTa TPAOBa /1a 3aIa3y akIeHTa CH
BbPXY HACHTHDHULIHPAHETO U 3alUTaTa HA JKEPTBUTE Bb3 OCHOBA Ha JICiiCTBALMTE MpaBa
Ha JEPTBHTE, YCTAHOBEHH B SAKOHOJATENCTROTO Ha EC, u nacrosmute Haif-noOpu npak-
tiKi”. CHIPYIHHIECTBOTO B 6Op6aTa ChC CeKCYalHATa eKCIIOATAIMS Ha ACIA OHIAHH
TpsiOBa Ja MPOABIDKM M Ja ce 3acwid gombiaHuTenHo. Illo ce orHaca mo m3mammuTe C
pa3IIamaTenHy KapTH, HEOOXOANMO € CBIECTBYBAIIOTO CHTPYIHIMYECTBO B 00JIaCTTa Ha
MIPaBONPIJIATAHETO [ C€ PAa3IIMPH KBbM HO-IMIUPOK KPBI' OT MPECTHIIHA ACHHOCTH, YHITO
00EKT ca HeMapHIHUTE IUIaTeXHU cpeacTBa. Kakro Oeme mocoueHo B IItaHa 3a JeHCTBHE
¢ 1en 3acwiBaHe Ha 6opbata ¢ (pmHAaHCHpaHeTO Ha TepopusMa, KomucusTa B mporec Ha
M3rOTBSIHE Ha aKTyanu3auus Ha pamkoBoro peureHne oT 2001 r. oTHocHO Gop6ata
n3MaMaTa M IOJIIPABSHETO Ha IDIATeXKHU CPEACTBA, PA3IHIHH OT MapuTe B OPOil.

2) Ipouseodcmeo, mpagux u pasnpocmpanenue na napkomuyu. [lazapsT Ha He-
3aKOHHHTE HApKOTHIHM NPONbDKaBa Ia € Hail-romemust mpectbieH mazap B EC. EU
SOCTA 3a 2017 r. moka3Ba, 4e MOBEYE OT €IHA TPEeTa OT MPECTHIIHUTE TPYIH, ACHCTBA-
my B EC, ygacTBar B IpOM3BOACTBOTO, TpaHKa WM Pa3NPOCTPAHEHUETO Ha Pa3INIHH
BuoBe HapkoTwi. [la3apsT Ha HapkoTHIH 3a Thprosus Ha apebHo B EC BB31M3a Ha
noHe 24 Muimapza eBpo romumHo. TpadMKbT Ha HAPKOTHIM CHLIO Taka MOAIIOMAra
HeopMaHaTa NKOHOMHMKA, & HETOBUTE CTPAHMYHU €(DeKTH ca MPOSBUTE HA HACWINE U
JIPYr'H HE3aKOHHHM JICHHOCTH, Ch3JaBalllyl CEPHO3HN COIHAIHY IIPOOJIEMH.

EC nmpennpuema neifictBus cpenry Tpaduka Ha HAPKOTUOU B paMkuTe Ha CrpaTerus-
ta Ha EC 3a 6opba ¢ Hapkoruuure 3a nepuona 2013-2020 r., KOUTO ca HACOYCHU KbM
HaMalsIBaHE KaKTO Ha ThPCEHETO, TaKa W Ha HpeAiaraHero Ha Hapkorund. Ha 15 mapr
Kommucusita npeanoxu mpoeKT Ha HOB IUTaH 3a aeiictBue Ha EC mo oTHOmeHne Ha Hap-
korunure 3a neproga 2017-2020 r. C uen na ce mane Bp3moxkaocT EC ma pearmpa mo-
O30 U 0-e(HEKTUBHO CIIPSIMO HOBUTE MICUXOAKTHBHY BeiecTBa mpe3 mekemspu 2016 r.
ChBeThT MOCTUTHA ChITIACHE O OO MOAXOJ BBB BPB3Ka C HOB 3aKOHOATEIICH MAKeT 3a
CIpaBsHE C HOBUTE NCHXOAKTHBHH BEIECTBA M 3a YCTAHOBSBaHE HAa KOHTPOJI HA BPEIHH-
Te BemlecTBa Ha paBHuIeTo Ha EC.

3) Konmpaéanoa na muzpanmu. Konrpabanmata Ha MATPaHTH HE CAMO CTHMYIHPA
HezakoHHata murpanus kbM EC, KaTo 1o TO3M HauWH MOJKONAaBa CUTYPHOCTTA Ha I'pa-
HUIMTE U YIPABICHUETO Ha MUIPAIMATA, HO CHIIO TaKa IPE/CTaBisgBa TeXKa Gopma Ha
MPECTBITHOCT, KOATO BHB BCE MO-TOJSIMA CTEIEH M3J1ara MATPAHTHTE HA PUCK OT HACHIINE,
ekcmuroatanust 1 cMbpT. KonTpabanmarta Ha murpanté kbM EC nonacrosmem e egHa ot
HAN-GBP30 paspacTBamuTe ce (HOPMH Ha OPraHH3HPAHA IPECTHIHOCT .,

B EBpomeiickara nporpaMa 3a Murpanusira, kakro u B Ilmana 3a nelicrsue ma EC
cpemty KoHTpabaHJaTa HAa MUTPAHTH € YCTAaHOBEHA HEOOXOMMOCTTa OT TOBA Jia Ce Ja/ie
MPUOPUTET HA MO-YCIEIIHOTO TPEJOTBpATsABAHE HA KOHTpabaHIaTa Ha MHUIPAHTH U
OopbaTa ¢ Hes, BKIIOYUTEIHO Ha HAMAJIIBAHETO HA HE3aKOHHATA MUTPAIMS M HA YOBEII-

22 Hanpumep npoekrsT ,,NoMoreRansom* — https://www.nomoreransom.org/, nox prkoBoACTBOTO Ha EBponosn u ¢ yuactuero Ha
MPAaBONPHIATALINTE OPraHU U YaCTHU OPTaHM3aLUM 3a MOAIOMAraHe Ha JKEPTBH HA 3JI0BPEICH COdTyep, ¢ KOWTO ca KPHITHPAHU
TexHute aauHu (codTyep 3a M3Hy/JBAHE); [0 JMHHS HA TO3M NPOEKT HA JKEPTBUTE CE MPEAOCTABAT HEOOXOMAMMHUTE UHCTPYMEHTH, C
KOMTO J1a ISKPUIITHPAT CBOSI CO(Tyep U Ja Bb3CTAHOBAT HHYOPMALUATA.
23 Ilo nanxn Ha EBpomnosn nore 90 % 0T BCHYKM MUTPAHTH H JIUIA, ThPCELIN yOexkuie, KOUTO crurat HesakoHHo 10 EC, ca nmomsBanu
ycnyrure Ha KonTpabanaucty 3a tasu uen. Ilpes 2015 r. mpeskure 3a KonTpa®aHaa Ha MUIPAHTH, KOUTO HpPEIJaraT CoMaraTeIHu
ycnyru 3a npucturade B EC uin npuaBmKBaHe Ha HEroBata TEPUTOPHs, Ca FeHepupany nedanba, oleHsIBaHa Mexay 4,7 Mumapaa
eBpo u 5,7 Mumapzaa espo.

118



ku 3aryon B Cpeau3eMHO Mope. YBeIMIaBaHeTO Ha IMOJKpeTaTa oT cTpaHa Ha EBpormon,
BKJTIOUHTEITHO Upe3 Ch3J[aBaHeTo Ha crermaineH Esponeiicku neHTHp 3a 60pba ¢ KOHTpa-
OaHmaTa Ha MUTPAHTH, UMa 32 [eJl Jja CIOMOTHE 32 NMPEOJOSIBAHETO HA TE3H IPEIU3BHU-
katencTtBa. OTUYETHT 3a HEroBaTa IEHHOCT IIpe3 IBbPBaTa TOXUHA OT CH3AABAHETO MY
MOKa3Ba IUIOCTHATA MOJKpeNa, KoATo LIeHTHphT mpenoctaBs Ha eBPONEHCKHUTE ITOIH-
LEWCKN OpPraHd M Ha OpPTraHMTE 3a TPAHWICH KOHTPOJT B KOOPAMHUPAHETO HA M3KIIOUH-
TEJTHO CJIOKHHUTE TPAaHCTPAaHWIHHU onepanuy 3a 6opba ¢ koHrpabdanmata. EBporoct ompe-
JIETN CBHIO M ChACOHM TOYKM 3a KOHTAaKT Ha ,,roperure TOukd B I'bprms n Wramms c
I[eJT HACOYBAHE HA CHOTBETHATa MH(OpPMAIWS M CIyJal KbM HAI[MOHATHUTE Olopa Ha
EBpotoct 3a mocieaBamy chaeOHM AeiicTBHSA M KoopAWHAIWSA Ha pasHuIneTo Ha EC.
Bopbata ¢ konTpabanmaTa Ha MUTPAHTH CHINO TaKa € BaXKHA JICHHOCT T10 MapIIpyTa mpe3
HenTpamxoro CpeauzeMHOMOpHE, KaKTO € IPEUIOKEHO B ChbBMECTHOTO CHOOIICHUE OT
25 stayapu 2017 1.2,

4) Opzanusupana npecmvnnocm, 3acazawja coécmeenocmma. OpraHusupaHara
MIPECTBITHOCT, 3acsraimia COOCTBEHOCTTa, 00XBalla IIHUPOK HAOOP OT Pa3IMIHU MPECTHII-
HU JIeSHHS, U3BBPIIBAHN OT BUCOKOCTICIUAIM3UPAHA MOOWMIIHY T'PYITN HA OpraHM3HpaHa-
Ta TpecTBHIHOCT, nericTBamy B EC, mo-cenuanHo upe3 opraHu3upand ooupu, Kpaxou,
rpaGeu U IPECTHINICHIS, CBHP3AHM C MOTOPHH IPEBO3HH cpeacTBa’. Ts obade decTo
HE Ce pasclieiBa B JOCTAThUHA CTENEH, Thil KATO OTACTHUTE MHIMACHTU YEeCTO ce Kia-
cudummpaTt karo ApeOHM MpecTHIUICHHS. YBEIMYaBaHETO Ha Opost Ha OOMpHTE Ha KU-
JIMIIA, KOETO Ce ABJDKU Ha MBTYBAIH IPECTHIIHN IPYIHN ¢ IPOU3Xo[ IaaBHO oT IOroms-
ToyHa u M3rouna EBpoma, e ocHOBEeH mpoOieM B 0OiacTTa Ha NMPaBONPHIIATAHETO. 3a
MIPOTHBOJEHCTBHE Ha Ta3n ()opMa Ha MPECTHIIHOCT C BHCOKA CTEIEH Ha MOOWIHOCT €
MIPUOPUTET  CHTPYAHHMYECTBOTO MEXIY IIPaBONpHIIAraliTe opranu B pamkure Ha EC,
HO ¥ C IbPXKaBUTE TAPTHEOPU B CHCEIICTBO.

5) Tpagpuk na xopa. TpaduksT Ha XOpa € 3aruiaxa, Ha kosTo EC ornaBa npuoputer
OT TOBeUe OT JeceTHeTHe, KOWTO TpsOBa Ja ce 3amasd W IIpe3 CIIEABAIIMS IUKBI Ha
noymTHKaTa. ToBa € eHa OT Hal-TEeXKUTE (OpMH Ha OpraHW3MpaHA IPECTHIHOCT U
rpy00 HapyIIeHHe Ha YOBEIIKUTE IPaBa, HO CHINO U €IWH OT Hal-TIeYeNUBIIUTE IIpec-
THIHU Tazapu” . TpadukaHTHTE YeCTO pa3umrar B OrpOMHA CTEIEH Ha JOKyMEHTHH
M3MaMH 3a LeuTe Ha TpadukanTckata cu meiimocr?. EC e paspaGorun edeKTHBHA 1
BceoOXBaTHA TpaBHA M TIOJWTHYCCKA paMKa 3a CHpaBsiHE C Tpaduka Ha Xopa, IOo-
criermanao Jupekrusa 2011/36/EC orHOCHO mpenoTBpaTsBaHeTo u GopbaTa ¢ Tpaduka
Ha XOpa M 3amurata Ha xeprBure oT Hero u Crparermara Ha EC 3a mpemaxBane Ha

24 JOIN(2017) 4 final, 25.1.2017 .
25 B EU SOCTA 3a 2017 r. ce oT4MTa OCTOSIHHO NOKAYBaHe Ha OpOs HA PErMCTPUPAHUTE OOUPH MpPe3 MOCIEIHUTE TOJMHH, KATO
oueHKuTe couar, 4ye Ha Bceku 1,5 munytu B EC ce usBbpiBa o0up, a B HIKOM IbpKaBU wieHKH ce peructpupar no 1000 obupa
JHEBHO.
26 Ilpumep 3a TPAHCTPAHMYHO CHTPYAHUYECTBO B 001aCTTa HAa NMPABONPUIATAHETO € omepauws ,, TUrnstone®, mposezxeHa npes mai
2015 r. cpeuyy Te)xKara TPaHCTPaHMYHA OPraHM3MpPAaHa IPECTBIIHOCT, 3acsrama coOCTBEHOCTTa, B perMoHa Ha bamruiicko mope.
Bimzo 80 000 cyGekra OT cnuchbLUMTE HA MBTHULM U (HepuOOTHH JMHUH, JeiicTBaiiy B Banrniicko Mope, OsiXxa MPOBEPEHH KaKTO B
HaupoHa HUTe 6a3y 1aHHM, Taka U Gasure JaHHM Ha EBpomon, B pesyarar Ha Koero 0sxa OTKpHTH 325 Lenu ¢ BHCOKA CTOMHOCT.
Hapyumrenure 6sxa apecTyBaHHU ClIe/l HHTCH3UBHA ONEPALIis 3a HAOIIOCHHE, TIPU KOSITO 3a110I03PEHHTE.
27 Cnopen poknaza Ha Esponon ot 2015 r. oTHOCHO (uHaHCOBUs Ou3Hec Mojen Ha Tpaduka Ha XOpa MPOTHO3HATA Ievanba B
cBeTOBeH Maiad ot Bemukd Qopmu Ha Tpaduk Ha xopa e 29,4 Muimapia eBpo roauiHo. CpefHusAT FOAMIIEH AOXOA Ha euH
Tpadukant Ha xopa e oxono 70 000 espo. IIpornosnara roauina nevanda B cBeToBeH Mamab or Tpaduka Ha Xopa, CBBP3aH ChC
ceKCyaiHa ekcruloarauus, ¢ 25,8 Mumapa eBpo 1 cboTBeTHO 3,5 MUIMap/a eBpo OT Tpauka Ha XOpa, CBbP3aH C TPYI0Ba EKCILIOA-
Talus.
28 Tlpe3 nexemBpu 2016 r. Komucusta npue miaH 3a AeiiCTBUE 3a yKPElBaHE Ha eBPOINEICKHS OTTOBOP [0 OTHOLICHHE HA N3MaMHTE
¢ nokymentH 3a mpryBane (COM(2016) 790 final, 8.12.2016 r.). Ha 27 mapt CbBersT NpHue 3aKIIOYEHUATA, C KOUTO CE MOJKpErs
IUIaHBT 3a JCHCTBHE, U MPH30Ba 32 ObP30TO My H3IIBIHEHHUE.
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Tpaduka Ha xopa 3a mepuoma 2012-2016 r.%°. Ilomacrosmem Kommcnsta pasriexia
KaKBM JeificTBUS ca HEOOXOIMMH 3a MOJMMTHYECKaTa paMKa 3a mepuozaa cien 2016 r. B3
OCHOBA Ha CBILECTBYBAIllaTa paMKa 1 Ha OLICHKA Ha PEe3yJITATUTE OT Hesl.

6) Tpagpux na ocnecmpennu opvorcusn. HaupoHamHuTe YepHHU Ta3apH ¢a OCHOBHUSAT
M3TOYHHK HAa OTHECTPENTHU OPBXKMS 33 TEPOPUCTHTE M HpecTbIHHUIUTE. TO3M masap ce
3aXpaHBa 4ype3 KpaKOH WM OTKJIOHSBAaHE OT 3aKOHHM OpbKeHHH mpaTku u nemna. [Tonac-
TOSILIEM Hai-pa3NpOCTpaHEHUT HauMH 3a Tpaduk Ha orHectpenHu opbxus B EC e upes
nposaxba OHJIaliH B ThMHATA MpEKa M IOCTABKa ¢ OOMKHOBEHA TI0IIa M KOJICTHU YCIIyTH.
BposT Ha ciaydaure, CBbp3aHH C pasciieqBaHus Ha TpadUK HA OTHECTPEITHH OpPBKHUS B
ThMHATa Mpexa, HapactBa (2 % mpe3 2014 r., okono 6,5 % mpe3 2015 r. u 9 % mpe3
2016 r.). PasrmexxmaneTo Ha TpadguKa Ha OTHECTPEIHN OPBIKHS KaTO MPHOPUTET B HACTO-
SIIUS UKBJI Ha nonutukara Ha EC mokasa pesynTary mpeIBua HOo-rojsMaTa aHraxupa-
HOCT Ha IbpKaBuTe wieHkd (0T 12 Ha 22 ygacTBaIly AbPXKABH) U TO-IIHPOKOTO yIACTHE
OT CTpaHa Ha MHTHHYECKHTE Opramu’ . Hajuue ¢ ChINo Taka HAPACTBAIIO CHTPYIHIUCC-
TBO ¢ MexkayHaponuu nmaptaeopu (Marepmon, CHIIOOH) 1 pernoHanHo ChTpyaHAYECT-
BO (mo-crermanto B 3amaguure bankanu), Koeto moseme 10 cpenHo 17 meicTBust ro-
JMIIHO Mpe3 MOCTeAHATE TPH FOTUHI . 3a Ja Ipecede JOCTABKUTE HA OPBKHE, KOUTO Ca
Ha Pa3HoJIOKEHHE Ha MPECTHIHUIUTE U TepopucTuTe, KoMucHATa cunTa, Y€ TO3H MPHO-
puTeT cieaBa aa Obje 3ama3eH B HACTOSIIMS LUKBII C e OIBJIBAHE Ha MOCTUIHATOTO
Ipe3 MapT ChIJIACHE 32 3aTSAraHe Ha KOHTPOJA BBPXY 3aKOHHO IPHUTEKABAHUTE OTHECT-
PEJIHH OpBXKHS, BKIFOYUTEIHO Pa3lIMpsSBaHETO Ha o0XBaTa Ha 3a0paHHUTE OTHOCHO Haii-
OITACHHTE OPBIKHS 2.

7) Tpanczpanuunu usmamu ¢ J/]C. OpraHu3upaHUTe TPECTHITHA TPYIH TIPHIHHS-
BaT roauiHy 3aryou ot npuxoau ot JJIC B pazmep mexay 40 u 60 munuapaa epo upe3
Tpancrpannyad m3Mamu ¢ JIJIC, a 2 % ot te3u rpymu ca orroBopHu 3a 80 % or BbTpe-
OOLIHOCTHUTE M3MaMH C JHICBall Thproseu. CXeMUTE 32 U3MaMH Ca U3KIFOYHUTEIHO
CIIO’KHU U TPYIHHU 32 OTKPHBAaHE, OPaan KOETO ¢ HEOOXOAUM KOOPAMHUPAH MOIXOA OT
CTpaHa Ha JAHBYHHUTE aAMMHHCTpPALMK U paBoIpIaraimre opraid. Ha paBHuIero Ha
EC Eurofisc - Mpexa 0oT JaHbYHH CITY)KHTEIH - TIPEI0CTaBst ObP3 1 MHOTOCTPaHEH OOMEH
Ha mesieBa nHpopMarms 3a 6opba ¢ TEKKUTE TPaHCTpaHUIHH n3MamH, cBbp3anu ¢ JJIC.
Tst 06paboTBa pasy3HaBaTenHa HHGOPMAIHS OT MBPBOCTEIICHHO 3HAUCHNE BHB BPB3Ka C
M3MaMHHILUTE 1 HOBUTE TCHICHIMH B n3Mmamure. Karo ce uMar npensuzn HHHAHCOBHUTE
3ary0u, AbJDKAIM ce Ha TpaHcrpanuyau usMamu ¢ JIJIC, opraHH3UpaHy OT IPECThITHA
rpyny, Komucusita cumra, ue TOBa € BBIPOC, KOKMTO cle/iBa Ja ce BKIIIOYHM B HOBHS LIUKBII
Ha nonutukata Ha EC. Kakro Geme obsiBeno, KomucusTa mie nmpencraBu MpemiosKeHne
npe3 centemBpu 2017 r. 3a npeMHUHaBaHEe KbM €IMHHO mpocTpancTBo Ha EC mo oTHOMIe-
Hue Ha JIJIC, kato ce mpeMaxHaT OCHOBHHTE clabOCTH Ha CHCTEMara, 3a Jia Ce HaMaJsiT
3HAYMTETHO TPAHCTPaHUIHATE m3Mamu . Crej| ch3aaBaneTo Ha EBporeiickara mpokypa-

29 COM(2012) 286 final, 19.6.2012 r.
30 Bruouenn ca 22 aspaxasu wienku (BE, BG, DK, EL ES, FI, FR, MT, NL, PT, RO, SI, SE, UK, LU, PL, HU, SK, AT, HR, DE u
CY). Vuactar aeBer uHCTHTYLMH, areHUuK 1 Mpexu: Komucusra, Esponon, CEPOL, Esporoct, ECBJI, EBponeiickara rpyna na
eKcrepTuTe 10 orHecrpesnu opbxus (EFE), Uurepnon, FronteX, EU-LISA u tpern crpanu: [seiinapus, US-ATF.
31 JleiicTBusiTa Bapupar OT COMMKABAHETO HA HALMOHAIHOTO 3aKOHOJATENICTBO U Ch31ABAHETO HA LECHTPAIM3UPAHH, KOOPIUHALIMOH-
HHU OpraHy (,, HALMOHAIHK KOOPAMHATOPK™) 10 M0J00psBaHeTO Ha 0OMeHa Ha MHGOPMALKs U Pa3y3HABATEIHU AAHHH, OOYUYEHHs WiIn
CbBMECTHH TPAHCHALMOHAIIHM PA3CICABAHMS W ONepaund 1o npasompuiarase (B 3amaguure Bajkanu, HACOUEHM KbM TIa3oBH-
Te/CUTHAJIHUTE OpPBKUS, BUIOU3MECHECHUTE OPbKUS U OHJIAMH THProBUsiTA WIIH IOCTABKATA HA KOJICTHU npan(n).
32 COM(2015) 750 final, 18.11.2015r.
33 [Inan 3a geiicreue otnocHo JJJIC: kbM exnnHO npocrpanctso Ha EC no otHouenue Ha JJIC - Bpeme 3a n36op (COM(2016) 148
final, 7.4.2016 r.
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Typa® Ts e 6B1¢ OCHOBHEAT (haKTOp B GOPOATA C MPECTHILICHHATA, 3aCATaly (HHAH-
coBute MHTEpecu Ha Chro3a. EBporeiickaTa mpokypaTypa e UMa IPaBOMOLIHS J1a pa3c-
JeqBa W Ja MpecieiBa TakuBa npecThiUieHHs B uenus EC, BKIIOYMTEIHO CEPUO3HU
TpaHcrpannyHu u3Mamu ¢ JIJIC, cBbp3aHH C IIETH B pa3Mep Ha Haii-maiko 10 muinoHa
eBpo. ToBa Bakn 0cOOCHO 3a CXEMHTE 32 BEPI)KHA M3MaMa M 3a M3MaMma C JIMIICBAII
THProBeL, KOUTO YECTO Ca CBbP3aHU ChC CTPYKTYPH Ha OpraHU3HpaHaTa MPECTBITHOCT.

8) Ilpecmvnnenus npomue oxoanama cpeda. IIpecThIUICHUSITA TIPOTHB OKOJTHATA
cpena ca Ha cToiHOCT Mexay 91 n 258 Munnap/aa IWATCKU 10Iapa FOIHIIHO U HAPacTBaT
2-3 npTH 0-0BP30 OT TeMIIa Ha CBETOBHATA MKOHOMHKA. [Topay ToBa Te IPEACTaBIsABAT
YeTBBPTATA 110 TOJIEMUHA TPECTHITHOCT B CBETa CieA TpadMka Ha HAPKOTULH, (asiu-
¢urmpanero u Tpaduka za xopa. EC e maszapsT Ha npomsxox (Harmp. He3akoHeH Tpaduk
Ha OTTI4IbLIM) WM Ha MECTOHA3HaueHHe (HaIp. 3aIMTEHH BHIOBE, HE3aKOHEH TbPBEH
MaTepHaIT) 1/WIK PaspeIeUTEeHUAT ICHThP 38 TPAH3UTEH TPAQUK KbM IPYTU PETHOHH
(Hamp. mpoykTH OT AuBaTa ayHa i BIOpa KaTo CIOHOBATA KOCT)™.,

3HaYMMOCTTa Ha MPECTHIUVICHHUATA MPOTHB OKOJIHATA cpena Oe MpU3HATa Ha PaBHH-
meto Ha EC upe3 nmpuemanero Ha JIMpeKTHBATa OTHOCHO MPECTHIICHUATA CPEILY OKOJI-
HaTa cpema’’. HakasaTemHuTe KOJCKCH Ha IbPKABHTE WICHKH 6IXa MPUBEICHH B CHOT-
BETCTBHE C HEHHHUTE M3MCKBAHHUS 3a CAHKIMOHUMpPAHE HA Pa3IMYHUTE KATErOpHU MHpec-
THIUICHHUS TPOTUB OKOJIHATA CPE/a, BKIIOUHTEIHO MPECTHIVICHHUATA, CBBP3aHH C TPETH-
paHeTo Ha OTMAIBIH U Che 3amureHuTe BuaoBe. [Ipe3 dpespyapu 2016 r. EC mpue cbuio
Ilnan 3a geiicreue na ECY cpemty Tpaduka Ha exsemmispu ot guBarta (uopa u dayma,
KOIMTO MOHACTOSIIEM € B MPOLIEC Ha U3MbIHEHHE. KOMUCHATA ChILO Taka MOAKPEIs U CH
chTpyaHuuH ¢ Mpexu Ha EC OT MONHLEHCKN CIYXUTENH, MPOKYPOPH, HHCIICKTOPH H
CBHIVH, CIICIUANH3HPAHH B 60pbaTa ¢ IPeCTHILICHIATA IPOTHB OKOIHATa cpena’. IIpen-
BUJI TSIXHOTO HKOHOMHYECKO OTPa)KCHHE, TOBA, Ue MPEACTABIISIBAT CEPHO3HA 3aIljaxa 3a
CHI'YPHOCTTa, U MaryoHOTO Bb3JCHCTBHE BBPXY Ipupoaara, Komucusra cuura, ye mpec-
THIUICHUATA MPOTHB OKOJIHATa Cpela CJIe/Ba ChIIO Aa ObJaT BKIIOYCHH B HOBHS LIUKBI
Ha nonutukara Ha EC.

Henust uuken EMPACT ce crpemu ia ocurypu ImpreMCTBEHOCT B Oopbara cperry
MEXIyHapoJHa OpraHW3UpaHa MPECTHITHOCT YPe3 CHTPYIHHYESCTBO MEK/Y HALlMOHATIHH-
Te MpaBONpPUJIAraIlly OPraHy, MHCTUTYLMUTE U areHuunuTe Ha EC u Apyru 3auHTEpecoBa-
HH TIaPTHBOPH.

B navanoro Ha 1ukbia Ha moautukata SOCTA npemocTaBs aHATUTHIHA KOHCTATa-
LIMH, KOUTO MH()OPMHUPAT HOIMTHYECKUTE IPUOPUTETH, CTPATETMYECKHUTE LIETH U OIepa-
THBHUTE IDTaHOBE 3a jAeiicTBue. Toit mneHTnuIMpa u orneHsBa 3amiaxure 3a EC u aHa-
JM3Upa TOYKUTE HA YA3BUMOCT KBbM IPECTHIUICHHS, KAKTO M BB3MOKHOCTUTE, KOHUTO
NPECTHIHULIMTE Ch3aBarT, 3a a T aHTAKHPaT.

34 Ha 3 anpun 16 abpikaBu ueHKH yBegoMuxa tpute nHcTHTyimu Ha EC 3a cBOeTO HamepeHue jia 3anoyuHaT 3aCHICHO ChTPY/IHU-
YECTBO 3a Ch3JaBaHe Ha EBpomelickara mpokyparypa.
35 IIpe3 2015 r. EBpomnoun koopaunupa riodanHa oneparust 3a 6opba ¢ npecrsIuieHmsiTa cperty auBara npupoga COBRA 111, B kosTo
B3exa ydactue 25 pbpxaBu — wieHku Ha EC, Mutepnon u EBporocT B paMkure Ha rpymnara 3a MpaBONPHIATaHEe B THPIOBUSTA C
BUOBe HA auBara ¢uopa u ¢dayna. Onepamusta 6¢ HACOUCHA INIABHO CPEILy KOHTPAOAHIMCTUTE HA CIOHOBA KOCT U Ha POTOBE OT
HOCOPO3H, KOUTO OCBIUECTBABAT AEHHOCT no MapupyTa o Adpuka npe3 EBpona kpM asuarckure masapu (OCHOBHO KUTAHCKHs U
BueTHaMCKus nasap). T Bkmousame 70 cinoxuu pasciaensanus B 25-te yuacrsamy Abpxasu 1 600 u3zemMBaHus, BKIIOUHTEIHO HA
TOJIEMM KOJIMYECTBA JICKAPCTBA OT AJITCPHATUBHATA ME/IMLIMHA, ChbABbPKALIU CKCTPAKTH OT 3aLLMTECHU PACTCHUS, U HA HAKOJIKO XU
KHJIOrpaMa 3aliTeH JbpBeH Marepuail. Bik. [Iperaen na EBponon 3a 2015 r.
36 Jupexrusa 2008/99/EO 0THOCHO 3aimuTaTa Ha OKOJIHATA Cpesa ype3 HakasarenHo npaso (OB L 328, 6.12.2008 r., ctp. 28).
37 COM(2016) 87 final, 26.2.2016 r.
38 EnviCrimeNet, Esporeiicka Mpeska Ha npokypopuTe 3a okonHara cpena (ENPE), Mpexa Ha EBponeickus ¢bio3 3a H3IIbIHEHHE U
MpaBoNpUIIAraHe Ha MPaBoTO B o6nactra Ha okoiHara cpeaa (IMPEL) u ®opym Ha cpauure ot EBpomeiickus cbio3 3a OKOJIHATA
cpena (EUFJE).
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ITpu nonrorokata Ha SOCTA EBporion aHanu3upa TEHICHIHUATE H MOJICINTE B aK-
TyaJHUTE JaHHH 32 TPECTBIIHOCTTA, HO CHINO TaKa Ja ce MPOBEPH Cperata u 3a ApYyrH
(haxTOpH, KOUTO MOXKE J]a CE OYaKBa Ja MOBIHAAT Ha U3BBPIIBAHETO HA MPECTHIUICHHUS U
CIOCOOHOCTTA Ha IPABOOXPAHUTEIIHUTE OPTaHH /1a T'H cIipe. ToBa OCHTI'ypsiBa OCHOBATa 3a
MIPOrHO3aTa Ha OBAEIIH 3aIUIaxy 3a BhTpEIIHaTa curypHoct Ha EC.

SOCTA ce mrorss or Oraena mo omepanuu Ha EBporon, KOWTO ce OCHOBaBa Ha
MIAPOK IPHUHOC OT BHHIIHU TAPTHEOPH, BKJIIOUUTEIIHO IbP)KaBH-WICHKH, TPETH AbPIKaBH
u opranmsanuu: Eurojust (Esporoct) u Frontex (®porTexc)

IIporpamara 3a curypHOCT ompenesst TpH mpuopureTa 3a neiictsust Ha EC, kato ce
Haco4Ba KbM 00IaCTUTE, B KOUTO CHIO3BT OM MOT'BJI 1a UMa 3HAYHUTEIICH IIPUHOC:

1) Tepopu3MbT U pagMKATM3AMUATA Ca 3HAYMTEIHU 3aIIaXU 32 BHTPEIIHATA CH-
rypaoct Ha EC;

2) Opranu3upaHara MPecTHIIHOCT UMa OTPOMHA FOBEIIKA, COMHATHA U HKOHOMH-
Yyecka I[eHa — B TOBA YHMCIIO HE3aKOHHOTO TPEBEXJaHEe Ha XOpa Ipe3 TpaHHIa, Tpaduka
Ha X0pa, TpauKa HAa OTHECTPEITHN OPBHKUS, HAPKOTHIIH, EKOJIOTMIHUTE, (PMHAHCOBUTE U
HMKOHOMHYECKHUTE IIPECTHIICHHS,

3) KubGepnpecThbmHOCTTA TIpe/UTara OrpoMHa MOTSHIIHAIHA Tledanta 3a MPeCThIIHNI-
IIUTE, ThH KaTO XHUBOTHT HU, B TOBA YHCIIO THPTrOBUATA U OAHKHPAHETO, CE IPEMECTBAT B
OHJIAITH TpocTpaHCcTBOTO. [logoOpsBaHeTO HAa OTBETHUTE ACHCTBHS HA IPAaBOIPHIIAT AL~
T€ U CBHACOHMUTE OpraHd CIPSIMO KHOEPIPECTHITHOCTTa € mpuopureT B EBpomeiickara
IIporpama 3a CHI'ypHOCT.

3a crpaBsiHe ¢ TEe3W 3aIUTax¥ porpaMara MMa 3a el [a YKPeIH U 2 HOBHIIN edek-
TUBHOCTTa Ha OOMeHa Ha MH(pOpPMAanUs W Ha ONEPAaTHBHOTO CHTPYAHHUYECTBO MEXTY
IbpkaBuTe WieHkH, areHnunTe Ha EC m cekropa Ha MH(GOPMAIMOHHUTE TEXHOJIOTHH.
EBpomneiickata mporpaMa 3a CHTYpHOCT TpsiOBa qa Obe obma nporpama. Ts me qoBene
JI0 pe3ynraTu B 6opbaTa ¢ Tepopu3Ma M TPaHCTPaHMYIHATA IPECTHIIHOCT CaMO aKo BCHY-
KM YJaCTHHUIM B IIPOIECa MONOXKAT II0-TOJIEMH YCHIIHS 33 HO-T00pO CHTPYIHHYECTBO, B
ToBa uucio nacrurynunute Ha EC, nppkaBute wienky, areanunte Ha EC n croTBeTHUTE
YYaCTHHUIM OT IPa’kAaHCKOTO OOIIECTBO.

HsBonn:

1. 3agpibouaBar ce nonuTukure, konto EC MOXe [1a OCBIIECTBY 110 OTHOIICHHE HA
OCHOBHHUTE OOJIACTH Ha JACHCTBHE HA OPraHM3HMpaHaTa NMPECTHITHOCT M IO-KOHKPETHO:
TBHPrOBUSTA C XOpa U TSAXHATA EKCIUIOATAINS; MEKIyHAPOIHHUAT TpadHK Ha HApKOTHI,
TpaUKBT HAa OPBIKHE; N3NMPAHETO HA Mapy M (MHAHCOBHUTE MPECTHIUICHUS; KOPYIIIUs-
Ta, B3aMMHO NMPOHHUKBAHE U B3aHMHO CBINECTBYBAHE HA OPraHM3HPAHATa MPECTBHIHOCT,
TIOJINTHKA M MyONMYHA aJMUHUCTPAIMS M OTKIOHSBaHE Ha OOLIECTBEHH cpeicTBa (IIo-
CTICIUATTHO E€BPOICHCKH CPEJICTBA) OT CTpaHa Ha OPTaHW3MpPAHATA MPECTHITHOCT; eKOMa-
(hust ¥ IPECTHIVICHHUS CIPSIMO OKOJIHATA Cpesia; KHOepIpecThITHOCT; hammuduIpaHe Ha
CTOKH ¥ CBBP3aH C Ta3u JEHHOCT TpadUK; N3HYBAHE U JIMXBAPCTBO.

2. Upes 1. Hap. LUKbI Ha noauTrkara Ha EC 3a 6opba ¢ opraHu3MpaHaTa U TEKKaTa
MEKIyHapOIHA MPECTHIIHOCT CE LEH A CE OCUTYPU e(eKTHBHO CHTPYAHHIECTBO MEXK-
Iy TIPaBONIPUJIATAINNTE OPTaHU HA JbP)KAaBUTE WICHKH, MHCTUTYIUNATE W arcHIMHATE Ha
EC, xoero crenBa ma moBezie 10 ChITIACYBaHM U CTAOWIIHM ONEpaTHBHU AEHCTBUS, HACO-
YeHU KbM Hal-HEOTJIOXKHUTE KPUMHHAIHHM 3aIUIaxy, mpex Kourto e nnpaseH EC. Beekn
IUKBJI IPOIBDKABA YETUPH TOAWHH M ONTUMU3UPA KOOPAWHANMATA U CHTPYJHUIECTBO-
TO 110 TOAOpPaHN IPHOPHTETH B O0pOaTa ¢ MPECTHITHOCTTA. 3aIUIaXUTe OT MPECTHIUICHUS
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ce OmpeJessT Bb3 OCHOBA HA JAHHWUTE OT KPUMHHAJIHOTO pa3y3HaBaHE M CIIEJ TOBa Ce
MOTBBPIK/IABAT Ha MOJUTUYECKO PABHUIIIC.

3. OueHkara Ha 3aruiaxara OT TE)KKaTa U opraHusupanara npecrbnHoct ot 2017 . e
no6pa ocHoBa 3a ompenensHe Ha npuopurernTe Ha EC B GopbaTa ¢ MpecThIIHOCTTA 3a
crenBamyTe 4eTHpu roguHu. OmoOpeHu ca CIeTHHTEe OCeM 3aIlIaxH OT MPECTHITHOCT
KaTO IIPHOPHUTETH B IIMKBJIa Ha moiuTHkata Ha EC 3a 6opba ¢ opranmsmpaHara u TeXKa-
Ta MEXIyHapoJHa npecThHOCT 3a nepuoga 2018-2021 r.: kubepnpecThIIHOCTTa, Hpec-
TBHIIHOCTTA, CBBbP3aHA C HAPKOTHUIM, OpraHW3WpaHaTa MPECTHIIHOCT, 3acsiraimia coOCTBe-
HOCTTa, TpadHKa Ha X0pa, TpaduKka Ha OrHECTpeNHHU opbxus, n3mamure ¢ JJIC u mpec-
THIUICHUATA TIPOTUB OKOJIHATA CPEa.
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PRINCIPLES OF INTELLIGENCE ANALYSIS AND SINTHESIS

Kfnstantin K. Kazakov

Abstract: In this paper, it has shown that the analysis-synthesis process proceeds from intelli-
gence analysis to operations analysis and then to policy analysis. The knowledge-based intelli-
gence enterprise requires the capture and explicit representation of such models to permit col-
laboration among these three disciplines to achieve the greatest effectiveness and sharing of in-
tellectual capital. Also it has shown the basic concepts of reasoning and approaches to explicit-
ly model intelligence topics and targets. A collaborative intelligence analysis-synthesis process
requires such explicit modeling.

Keywords: Intelligence, Analysis and Synthes

Heonpenenenocrra 1 moBHIIeHaTa JUHAMUKA Ha IPOMEHUTE B CHBPEMEHHATa cpela
3a CHTYpHOCT T'€HepHUpaT HOBH IIPEIM3BHKATEICTBA KBbM pa3y3HABATEIHHUTE CIyXOH U
KBbM CHCTEMATa 3a 3alluTa Ha HAaI[MOHAIHA CUTYPHOCT, KaTo IiUI0. SIcHOTO neduHupane u
n3yJaBaHe Ha MPOLECUTE B Pa3y3HABAHETO CIIOMArar 3a IOBHIIABAHE Ha TSIXHATA e(ek-
THUBHOCT M aJalTUBHOCT KbM HOBHTE ycioBus. OT fpyra cTpaHa 100pe CTpYKTypHpaHH-
T€ OMHCATENHO — OOSCHUTETHM MOJENIU Ha INPOLECHUTE B pa3y3HaBaTelIHAaTa AEHHOCT
MI03BONIABAT IO — €()eKTHBEH I'PAXTAHCKH KOHTPOJ BHPXY CHCTeMaTa 3a 3allluTa Ha Ha-
IOHAJTHATA CUTYPHOCT.

Pazy3HaBaTeTHHAT aHANIN3 ¥ CHHTE3 € 9acT OT CTOHHOCTHATa BepHura Ha HH(popManu-
OHHMS MPOLEC 3aroyBall OT MPUIOOMBAHETO HAa JAHHU U L€ Ch3AAaBaHETO Ha HOBO
3HaHME 3a Cpelara 3a CHI'YPHOCT, KOETO J1a Ce M3MOJ3Ba 3a B3WMaHE Ha YIPaBICHCKU
pEIICHHS.

B ocHOBaTta Ha Ch37aBaHETO HA 3HAHHE CTOSIT MHUCIIOBHH IIPOLECH, KOUTO ce Oazupar
Ha M3BECTHOTO KbM JaZeH MOMEHT 32 HEM3BECTHOTO IPEIU TO3M MOMEHT. 3a pa3y3HaBa-
TEJHHsI aHAIM3 TOBa € TPOIIEC, Ype3 KOUTO JoKasaresicTBara (BCHUKH JaHHH, KOUTO CE
OIIPE/IeISIT KaTO PENICBAHTHH KbM HajieH Mpo0iieM) ce M3MON3BaT 33 M3BIIMYaHe Ha 3Ha-
HHe, HeOOXOANMO 3a B3UMAaHE Ha YNpaBIEHCKH pemeHus. TpsOBa ma ce orOemexy, de
OOMKHOBEHO B MPAKTHKATa HAIMYHUTE JAHHU Ca HEAOCTAThYHH, HETIOJPEICHH BB Bpe-
METO, ABYCMHUCIICHH U IOPY TTOIBEXK JAIIH.

Pazy3HaBaTeTHUAT aHAIM3 M3MO0I3BA (DYHKIUHUTE HA aHAIM3a M CHHTE3a 3a Jla Ch3/a-
Ba pa3y3HABaTEIHU IPOAYKTH. AHAIM3BT W CHHTE3BT pasrpaHUUaBaT IMPOLECHUTE Ha
n3CIIe/[BaHE Ha JIOKA3aTeJICTBATA, 3a /1a Ce OOSICHAT LEJINTE HA M3CIIEABAaHETO. AHAIU3ET €
TpOILIEC Ha ICKOMITO3MpaHe Ha pa3y3HaBaTENHATE JaHHU (JOKa3aTescTBa) Ha ChbCTABHUTE
uM gactu. Llenta e qa ce m3cneaBaT B3aMMOOTHOIICHUATA MEXKIY TSIX M a C€ OTKPHAT

124



JIUIICBAIINTE JaHHM, KaTo BHHArW (OKYCHT € BBPXY IpoOieMa, KOMTo TpsOBa ma ce
pemr. CHHTE3BT € TPOIeC Ha Criao0siBaHe HAa Bb3MOXHH PEIIeHHs (XUIIOTE3H) OT KOM-
MOHEHTHTE Ha JOKa3aTeNICTBATA.

Pa3y3HaBaTeTHHSIT aHAIN3 KaTO YacT OT HH(OPMALHOHHMS NpolleC 32 B3UMaHe
HA peleHust

Pazy3HaBaTeTHHAT aHAIM3 € YacT OT BepUra OT IPOLECH 33 aHAJIN3 M CHHTE3, KOUTO
BOJIIT JI0 YIPABJICHCKH PELICHHS U ICHCTBHS B AbprkaBaTa. Te3W MPOIECH ca pasaeieH:
Ha pa3y3HaBaTelleH aHAN3, IUIAHAPAHE Ha OlEpPalliy ¥ B3UMaHe Ha pemieHns (Ch3aBane
Ha TOMUTHKH). (pur.1).

e PasysnaBarenen ananms. Pa3y3sHaBaneTo chOMpa u aHaIM3Mpa JaHHU, PHKOBOAE-
HH OT KOHTEKCTa Ha IpobieMa, pas3inaraiikyu BCHUKH €IEMEHTH Ha JaHHUTE I'M OpTraHH3u-
pa BBB BPEMEHHH, IIPOCTPAHCTBEHH U (PYHKIIMOHATHH paMku. OT Te3u JaHHU Ce CHHTe-
3MpaT XUIOTE3H, OOSICHEHHS WJIM MOJIEIH, KOUTO CE OTYUTAT B pa3y3HaBaTENICH JOKIIAN;

e [Imanmpane. Onepanuure NpreMar pasy3HaBaTEIHUS JOKIAT U aHAIU3UpAT IOC-
JIEJUIIATE OT XUIIOTE3aTa 38 CHTYALHsITa, IPSIN a CHHTEe3UpaT (IUIAHUPAT) U3IbIHAMH-
Te JeWCTBHS, KOUTO 3aBUCAT OT HAINYHHUTE PECYPCH;

e Bsumane na pemenus. Ch3aTennTe Ha MONMUTHKH PasTIIeKIAT BH3MOKHHTE
JIeiicTBUSA B KOHTEKCTA Ha OIPEACICHU CTOMHOCTH, KaTo LieHa, PUCK U T.H. Llenra e ga ce
ompeneny epeKTa Ha BCSKa alTEpPHATHBA U B3 OCHOBA HA PAllOHATHA CEJIEKIVS Jla Ce
B3€MarT pemIeHNs C Hal-ToJsIMa IOJIE3HOCT 3a 00IIECTBOTO.

INocouenute mporecH ce M3IIBJIHIBAT 3abDKUTETIHO OT PA3IMIHU OPTraHNU3aINH, Ka-
TO BBB BCSAKA OT TSAX CE M3MOJI3BA IUKHJI HA aHAIM3 U cHHTE3. M3mbiaHuTenuTe TpsiOBa na
CH CBTPYIAHHMYAT 32 Ja Ch3/1aAaT CTOHHOCTEH IIPOIYKT, HEOOXOIMM Ha B3UMAIIUTE pelre-
uusa. Ot apyra crpaHa qeMHIpPAaHeTO Ha TPHUTE TPOIeca crioMara 3a TIXHOTO pa3felisiHe
U 3ama3BaHe Ha TPAHMIMTE MEXIY TsAX. MHOrO BaXKHO € pa3y3HaBaHETO Ja Obae MHOTO
OJIHM3KO 10 TTAHMPAHETO HA OMNEpaly M Ch3JaBaHETO Ha MOJIUTUKH, HO He OmBa ma ce
CMecCBa C TAIX 3a Ja He ce 3aryOr 0OEKTHBHOCTTA HAa Pa3y3HABATEITHUTE OLICHKH.

IporechT Ha pa3chKACHUE, KOWTO aHATN3UpA JAHHUTE U CHHTE3Upa OOSCHEHUS U3-
paboTBa M3BOAM 1 3aKIIOYEHHS. Te ce XapaKTepHu3upar, KaTo IMPOIec U MPOIYKT.

e [Iponec. M3paboTBaHeTO HAa U3BOAM CE€ ONMpEEs OT HAYWHA MO KOMTO BIpBaHMUS-
Ta ce MOTBBPKIaBart. [IpomechT MoXke [a ce TPEeIBIKBA OT CrielupUIHNTe (KOHKPETHH)
BSIPBAHMS KbM IO-T€HEPAITHH, W 0OPaTHOTO.

e [IIpoxykr. CTenenra Ha BIPHOCT Ha M3BOIUTE, KATO pa3y3HABATENICH MPOIYKT CE
ompenelsi OT JBe KAaTETOPHH. CHTYPHH U C pa3iNdHa CTEIeH Ha BEPOSTHOCT, HO IIO-
HIICKa OT e[IHULA.
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[TpTaT Ha pa3cHXICHUATA € IpoLec, KOHTO 3armo4YBa OT HAOOp OT JaHHH M 3asBKa OT
MoTpeduTeNnUTe 3a Aa Ce JOCTHTHE A0 B3MMaHe Ha pemieHus. lIpomeckT Ha aHamm3 u
CHHTE3 ChUYeTaBa BCHYKM HAUMHU HA PA3CHKACHUS U MHUCIEHE 3a Ja o0paboTBa HaImd-
HHUTE JaHHH, KaTO IBPBO T'M M3CNIEBAa U ICKOMIIO3MpPA, a CIEJ TOBA M OpraHH3Mpa B
CTpOIHN noka3arencTBa. [IporecsT ch3aBa XUMOTETUYHH OOSCHEHUSI HA CTPYKTYpHpa-
HHUTE IaHHU M T'M W3I0J3Ba 3a IOTBBP)KAABAHE WM ONPOBEpPraBaHE Ha XUIIOTE3UTE,
KOUTO 0OSICHSBAT (hakTUTE U CHOUTHSATA.

AHAIM3BT M CHHTE3BT KaTO MpoLec Ha MofieJUpaHe

OCHOBHHTE TIPOIIECH Ha Pa3CHKACHUE CE IPUJIAraT B Pa3IMIHUTE IPAKTUYCCKU aHa-
JIM3H, U3BBPIIBAHU OT aHAIU3ATOPHUTE, KATO:

e Ob6sacuenne u onmcanue. Hamupar ce u ce cBBp3BAaT CPOJHM JAHHH, 33 Ja Ce
00SICHAT O0CKTH M CHOUTHS B PEaTHUS CBST;

e OrkpuBaHe Ha OTKJIOHEHHs. Pa3no3HaBaHe U HACHTU(UIMPAHE HAa HATHYMETO HA
00CKTH U CHOUTHS, B KOUTO CE& OTKPHBAT MOTCHIHAIHO BaKHU OTKJIOHCHHUS U AaHOMAIHH
crpsiMO "HOPMAJTHOTO" MK "'04aKBaHOTO'" CHCTOSHIE,

e OrtkpuBane Ha HOBU Mozenu. OTKpUBaHEe HAIMYHETO HA J0CeTa HEU3BECTHH MO-
JIeTN B IAaHHUTE, KOUTO C€ OTHACST 0 OOEKTH U CHOUTHS;

e Ornenka. OnensBa ce TEKYIIOTO Ka4eCTBEHO WM KOJIMYECTBEHO CHCTOSHUE Ha
00EKTUTE WIN CHOUTHATA;

e [Ipornosupane. [IpeaBmwknar ce ObaenM CHOUTHSA BH3 OCHOBA Ha OTKPHUBAHETO
Ha M3BECTHH ITOKa3aTenn. EkcTpamonupa ce TeKyImoTo ChCTOSHHE, IPOSKTHPAT ce eek-
TUTE OT JMHEWHH (DAKTOPH WM C€ CHMYIHpAT e(eKTHTE OT CIOXKHU (PaKTOPH, C Iel
CHHTE3 Ha BB3MOXXHH OBJCIIM CICHAPUM M PA3KpHBaHE HA BBH3HHKBAIM OYaKBaHH M
HEOYaKBAHHU CHOHUTHSL.

B®B Bceku OT Te3H cirydan nporeca Ha aHaJIN3 U CHHTE3 MOXeE J1a Ce Pas3TIeKaa, KaTo
MPOIIEC Ha JACKOMIIO3HUpPAaHE HA HAIMYHUTE NaHHU M M3rpaxkaaHe Ha mozein. Llenra Ha
TO3HM HPOIIEC € 1a COPTHPA U OPTaHM3HMpa JAHHUTE CIIe]] TOBA J]a T'M CHHTE3Mpa B CBBP3a-
HU U SICHO NIPEJICTABEHH JJOKAa3aTeNICTBa. Taka ce ch3aaBa XUIIOTETHICH MOJIEI Ha 00eKTa
(pasy3HaBaTeITHaTa IIelT).

MopensT ce u3mon3Ba 3a ChOMpaHe Ha JOKAa3aTeNCTBA, OICHSABA JOTHUECKATa apry-
MEHTaNus ¥ MIPE0CTaBs MHCTPYMEHT 3a OOSCHEHHE Ha TOBA KaK HATMYHHTE JJOKa3aTelic-
TBa Hal-7OOpe CHOTBETCTBAT HA 3aKIIOUCHHETO HA aHAIU3aTopa. MOIENBT CIyXH U 3a
[1a TIOMOTHE Ha aHaIM3aropa Ja pa3depe KaKBH JIOKAa3aTENICTBA JIMIICBAT, KAKTO M KOU
JIOKa3aTeNICTBa MOAKPEILIT MOZieNa U Ko He. Pa3y3HaBatenHara men Moxe 1a Obae onu-
caHa OT HSIKOJKO MOJENA, BCEKU OT, KOUTO C MHOXECTBO XHIOTe3u. B To3m mporec e
MIPUCBHINO SKCIUTMIUTHO MOJCIHNPAHE HA Pa3y3HABATEIHNTE LEIH, KAKTO ¥ MHOXKECTBOTO
XHIOTE3H, ONUCBAIIY TSIXHOTO ChCTOSIHUE U NToBeieHNe. ChBMECTHHSAT MPOILEC HA CHHTE3
U aHalu3 B pa3y3HaBaHETO M3UCKBA TAaKOBa EKCIUIMIUMTHO MopenupaHe. CHOHTaHHUTE
MUCJIOBHH (TAal[UTHH) MOJEIH B Ch3HAHHETO Ha OTIAEIHHUTE CIEIUATUCTH (aHAIH3aTOpPH)
TpsiOBa Aa OBAAT U3PUYHO U3SCHEHH, U 3 BJDKUTETHO CIIOAEICHH 32 CHbBMECTCH aHAIU3.
Koraro crioHTaHHHTE YMCTBEHH MOJENH Ca H3JIOKEHN CaMo, KaTo 00OOCHOBKA 32 OKOHYA-
TEJTHATE pa3y3HABATE/IHU IPELCHKH, T CTaBaT HEJOCTHIIHU INPH HE3aBHCHM KOHTPOJ
BBPXY pa3y3HaBaTEIHUTE NPOIYKTH U YBEJIMYaBAT BEPOSATHOCTTA 38 TPEILIKH H IIPOIYCKH.
W3pudanuTe npeacTaBsHAs Ha MOJIEINTE OCUTYPSBAT HHCTPYMEHT 3a TAXHOTO CHBMECTHO
H3rpakiaHe, MOAPeKIaHe, JICKOMIIO3UpaHe W KPUTHUCH IIperiie]] Ha JOKa3aTeJICTBaTa.
TaIUTHOTO U EKCIUIMILMTHO MOJIEIMpPAHE Ca JOIBJIBAIIN CE HHCTPYMEHTH Ha aHaIN3aTo-

127



pHUTe W 3aIbDKUTENTHO TPsAOBa Jla ce MPHIOKH OOCKTHMBHA IPELEHKA 3a OalaHCHpaHO
M3I0JI3BaHE U Ha JBETE.

MopenupaHeTo OCHT'ypsiBa TO-ABJIOOKO CTPYKTYPHpAH M MO-IINPOK ChBMECTEH aHa-
13 MoienbT € abCTpakTHO M300pakeHHe, KOHTO 00CTyXBa ABE (QYHKIHUH:

e MogensT Karo xunoTe3a. B3 ocHOBa caM0 HA YaCTHYHU AAHHU WIH IIPEIIIONO0-
KEHHS, MOJETBT MOXKe Ja ObJe IpelCTaBeH ¢ KOHKPETHU HMPHMEpPH, KaTo BB3MOXHO
MIPEITIONIOKECHUE, KOETO TPsiOBa Jla ObJic OLIEHEHO, KaTO XUIIOTE3a;

e Mogensr, kato obsicHenne. Korato mokasaTencrBata ce criaodsBar B oOmara
paMKka Ha Mozena 3a Ja (JOpMHUpAT XUIOTe3a, PA3THIHUS OrJie] Ha KOHKPETHHS MOMEI
OCHUTypsiBa HOBU OOSICHEHUSI Ha Ta3H XHUIIOTE3a.

IIporechT Ha MpUIaraHe Ha JEKOMIIO3MPAHEe Ha JaHHWUTE (aHATHN3) ¥ KOHCTPYKTHBEH
mperyien Ha Moiena (cuHTe3) Moe a Obae u300paseH B Tpu (asu wik paboTHH Mporie-
cu (¢ur.2):

1. Csbupane u cpxpaHsBaHe Ha JaHHU. B Ta3u asa cpOpaHnTe HaHHU Ce MHICKCH-
pat u HatpynBat. MHIekcHpaHeTo 1o BpeMe, H3TOYHHK, TeMa Ha ChABPKAHUETO U APYTH
(axTOpH ce M3BBPIIBA 3a 1A C€ AaJe BE3MOXKHOCT 3a IOCIEABAIIO ThPCEHE U JOCTHII 10
Ppa3JINIHA JOKA3aTeIICTBA,;

2. Aprymenranus. JlaHHUTE ce nperyiexaaT. 30paHuTe eJIeMEHTH OT ITOTCHIHAIHO
3HAYMMH JaHHH (IOKAa3aTeNICTBa) ce TPYIHUPAT U CII00SBAT B OCHINECTBHMH KATETOPHH
o0sicHeHUs, POpMUpAII HA0OP OT XUIOTE3H, KOUTO OOSICHABAT HAOIIOAaBAaHUTE JaHHM.
To3u mpornec npuara U34epraTeIHO ThPCEHE B HATMYHUTE JAHHM, KaTO MpHeMa HIKOU
OT TAX, a APYr'W OTXBBPIS, Karo Henoxxommy. LlenTta Ha Ta3u ¢as3a e OTKpUBAHETO HA
MO B JaHHWUTE. Te3: MO BOIAT 10 Ch3IaBaHETO Ha XUNoTe3n. M3cnensanero Ha
JTAaHHUTE MOJKE J]a IOBEJIC IO CH3/IaBaHE HA XUIIOTE3H UPe3 MPEATIONIOKEHHS, BBIIPEKH e
HSIMA JaHHU, TTOJKPEIIINY XUIoTe3aTa B TO3M MOMEHT. M3cmenBar ce XumoTes3nTe, 3a 1a
ce ompeAeNny KakBW JAaHHU IIE Ce M3UCKBAT 3a MOJAKPENa WM OTXBBPJISHE HA BCIKA OT
TSX. XHUIIOTE3UTE CE KJIACHPaT MO OTHOILICHHE HA BEPOSTHOCTTA ¥ HEOOXOAUMUTE JTaHHH
3a MOTBBPXKJABAaHE WM OMpoBepraBaHe. Mopenure ca TeCTBAaT M BCSKAa XHIIOTE3a Ce
MPEIIeHsIBa 3a IBJIHOTA, JOCTATHYHOCT M OCBHINECTBUMOCT. ToBa HM3cieaBaHe MOXE Oa
JIOBeJie 10 3asBKa 3a JOIBIHUTEIHH JaHHHU, YCHBBPIICHCTBAHE HA HACTOAIINUTE XUIIOTE3N
WU Ch3/[aBaHe Ha HOBH XHUITOTE3ML.
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3. OO6sicHeHue. PaznmyanTe TECTBAaHMS HA MOJIENA MPEIOCTABAT OOSCHEHNUS, KOH-
TO apTUKYIUPAT XUIOTE3aTa W CBbP3BaT MOAKPEILIIINTE J0Ka3aTelcTBa. JoKIaapT Ha
pa3y3HaBaHETO MOXKE Ja BKIIIOUBA €WH MOJET M 00sSICHEHHE, KOUTO Hal-100pe ChOTBET-
CTBAT HA JIAaHHUTE WJIH AITEPHATHBHU KOHKYPUPAIIH CE MOJICIH, KaKTO U MOAKPETIIIATE
TH TOKA3aTeJICTBA M OLICHKA HA TOCIEIHIIUTE OT TSX.

dopmara Ha Mozena € yHKIHS Ha mocTaBeHus npobiem. Hali-uecto n3nomsBanuTe
MOJIENTU B Pa3y3HABAHETO Ca:

e Mopuen Ha opranuzanusa. OMHCBAT C€ U CE OLEHSIBAT BEPTUKATHUTE U XOPU30H-
TaJHH BPB3KU B CTPYKTypaTa Ha COIMAITHUTE OpTaHM3aIlnH,;

e @unancoB mozen. OMUCBaT ce U ce OICHABAT (PMHAHCOBU IMOTOLHM, TPAH3AKIIUH,
OIO/IKETH, IPUXOAN U PA3XOIH;

e Mopen Ha BpB3KU MEXIY 00€KTH U chOUTHs. OTHCBAT CE U CE OLCHIBAT BPB3KH-
T€ 00EKT - 00EKT, 00CKT - ChOUTHE U ChOUTHE — CHOUTHE;

e Mogen Ha pu3naeckn o0ekT. OIMICBAT ce U ce OLEHABAT (QH3MIECKU CTPYKTYPH,
CIIOCOOHOCTH, CHCTOSIHUS I KOMYHHUKAIIWH,

e Mopen Ha chUETaHUE HA CHOUTHS, XPOHOJOTHS ¥ MOCICAOBATETHOCT Ha OIepa-
THBHU Tiporiecd. OTNHCBAT ce U CE OLCHABAT NPUYMHHO CIICACTBEHH BPB3KH, TUHAMUKA,
MTOBTOPSIEMOCT ¥ MIPOIBIKUTEITHOCT Ha MPOIECH U CHOUTHS,

e Mopen Ha nBKeHHE Ha 00ekT. OMUCBAT ce U CE OIEHIBA KHHETHYHOTO ITOBEJIC-
HUE Ha (PIBUYECKU OOCKTH.

MonenbT MOXKe Jla IMa MHOTO TJICJHU TOYKHM WM TEPCIICKTHBH 3a oOsicHeHHne. Xu-
MoTe3aTa € eANHUYHO O0SICHEHHNE Ha pa3y3HaBaTEIHUS O0CKT, TO30BaBAaIIO ce Ha HAbop
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OT BB3TJICAN WIH MOZENH. 3a eHA pa3y3HaBaTelIHA [IeJI MOXKE 14 ce Ch3AanaT U pasrie-
JIaT HAKOJIKO KOHKYPHPAIIH C€ XUIOTE3H, BCSIKA OT KOUTO C ITBJICH HA0Op OT MOZEIH.

Mopenute oMaraT Ha aHAaJIM3aTOPHUTE Ja OMPEACNIAT JaHHUTE, HEOOXOANMH 3a pasr-
panndaBaHe Ha xunore3nuTe. ChIO Taka T€ Ce M3IIOI3BAT IIPU MPEICTaBsHETO Ha pa3y3-
HaBaTEeITHUTE MPOAYKTH Ha morpebutenure. OCHOBHHUTE MOTpEOUTENN Ca, KAKTO B3UMa-
IUTE PEINCHUs C LN M3TOTBSHE HA ITOJIWTHUKH, Taka M INPaBO NPWJIATAIUTE W IIPABO
pa3iaBaTeTHUTE OPTaHH, IPH CHOPaHH JaHHU 32 IPECTHIUICHHE.

MopesupaHe Ha pa3y3HaBaTeJIHUTe LeJH B CpPeAaTa 3a CHTYPHOCT

OCHOBHHSAT MHCTPYMEHT 3a Ch3[aBaHe W IOJIbp)KaHe Ha HH(OPMALMOHHO NPEBH3-
XOJICTBO B cpepara Ha CUTYPHOCTTA € CIIOCOOHOCTTA 32 OCHIIECTBSIBAHE Ha €PEKTUBHU
nHpopManonHn onepanuy. MHpOpMAIOHHUTE ONepaniy ca Te3U ACHCTBHS, KOUTO ce
MpeAnpreMar 3a 3acsraHe Ha HHpOpManusITa 1 HHGOPMAIIMOHHUTE CUCTEMH Ha IMPOTHB-
HHKa, KaTo CHIIEBPEMEHHO 3alUTaBaT cOOCTBEHHTE MH(OpMaIWs W MHGOPMAIUOHHU
cucremu. B ,,CpBmectHaTa Busust 2020 na CAIL] kpaiiHaTa 1en Ha HHGOPMAIIMOHHHUTE
oliepanyy € Ja YIeCHH H 3alIUTH IponecuTe 3a B3uMmaHe Ha pemenus B CAILl u B ycio-
BUSITA HA KOHQINKT J1a BB3MPETATCTBA TE3U HA IPOTUBHHKA.

Pazy3snaBaTenHuTe Ienmu Morar Aa ObaaT OOEKTH, CHOWTHS M AWHAMHYHU IPOIECH
i koMOuHAIMu OT TsX. Pa3paboTBaHeTo Ha MH(GOPMAIMOHHH OIEPAalUH ITOCTABS yHa-
PEHHETO BBPXY Pa3y3HaBAaTEIHUTE IIENIH, KOUTO CHIIECTBYBAT HE CAMO BBB (U3MUECKATa
peanHocT, HO M B chepara Ha wHbOpMamusATa (aBTOMATH3UPAHWTE HH()OPMAIOHHH
CHCTEMH M MPEXH) U B cpepara Ha YOBEIIKHUTE PEIICHHSL.

ChInecTByBaT ABE ONEPATHUBHU KOHIETIIMHM 33 HH(QOPMALMOHHUTE ormeparuu. IIsp-
BaTa € CBBbP3aHa C M3MOI3BaHEe HAa MH()OPMAIIMOHHUTE ONEpaIiy 3a HaOIIOACHNE U OpH-
eHTanys B cpenara 3a curypHocT. [Ipm BropaTa ocBeH HaOMIO[EHWE W OpUECHTALWs B
cpezaTa 3a CUTYpHOCT C€ W3BBPIIBAT U JEHCTBUS, KOUTO Ch3/aBaT YCIOBHS 3a HHOpMa-
IIMOHHO IPEBB3XO/ICTBO HAJl IPOTHBHHKA. B 0OCHOBaTa Ha Te3W KOHIENIUH €, 4e HHHOp-
MAaIMOHHUTE OMEPAIMN H3UCKBAT KOOPAWHUPAHH JEHCTBIUS HA pa3y3HaBaHETO, HACOYCHH
B TPU OCHOBHH OOJIaCTH Ha CpefaTra 3a CHUTypHOCT. Pa3y3HaBaTenHurte menu TpsOBa qa
OBIaT MOJEITHPAHH ¥ B TPUTE OCHOBHHU 00JACTH (IOMEHHM):

1. ®mugecku nomeitH. O6XBalIa MaTepHATHUS CBST OT cpefara 3a curypaocT. Oc-
HOBHHUTE I[eJIeBU 00EKTH B Ta3M 00JIACT ca CHOPHKEHHS, TEXHHUKA U IepcoHan. B moxe-
JHTe ce n300pa3siBaT 00EKTH OT (PU3UUECKHUS CBIT;

2. HMudopmannoHeH goMeiH. AOCTpaKTHaTa CHMBOJIMYHA 00J1acT OT cpenara 3a CH-
TYPHOCT CBhCTaBE€HA OT AyMH, IUGPH U U300pPAXKEHUS, KOUTO MPEACTABAT (HU3HICCKUS
cBiaT. EnemenTture ce ChXpaHsABaT M IpeAaBaT B EIEKTPOHCH (hopMaTt, 4dpe3 paguo U
TEJICBU3MOHHYU CUTHAJIM, UHTEPHET U BECTHULIM. TOBa € NOMEMH, KOMTO ce pasliupsBa C
Oe3MpereIeHTHN TEMIIOBE U B Ta3M 00JIACT Ce MPECTABST III00ATHN UAEH, ChOOIIEHNUS 1
omucaHus Ha cBeTa. JlIOMEHHBT BKIIIOUBA KHOEp MPOCTPAHCTBOTO, KOETO C€ € MPEeBbpHA-
JI0 B OCHOBHOTO CPEJICTBO, Upe3 KOETO Xopara 0(hOpMSAT CBOETO BB3IPUITHE 32 CBETA;

3. KornuruseH nomeiiH. ToBa e cdepara Ha YOBEIIKATA MHUCHII, IMAIlla OTHOLICHUE
KBM Cperiata 3a curypHocT. ToBa e KpaiHaTa Iiel Ha BCHYKH WH()OPMAIMOHHU MTOTOIH.
Tazu cdepa ce popmupa OT HHAUBHIAYATHUTE M KOJIEKTUBHI MUCIH HA IPaBUTEICTBCHU-
Te JIU/CPH U HACEJICHUETO KaTo I10. B Ta3u xorautuBHA 061acT ce popMupaT BB3IpH-
SITUST, KOHIIETIIIVH, MUCIIOBHH MOJICIIH U pemieHus. Tosa e ya3BuMa o061acT, KbAETO HeCH-
TYpHOCTTA, CTPAXOBETE, MAHNKATa U TEPOPHT MOTAT Jia MOBJIUSAT ¥ IPOMEHST MOBEJICHHU-
€TO Ha 00ILIECTBOTO.

130



ScHoro QopMmynHpaHe HA MPUHIWINTE HA pa3y3HABATEIHHS aHAIM3 M CHHTE3 MOJ-
roMara M3y4aBaHEeTO MM, C IIeJ TIOBHIIABAHE Ha TSAXHATAa e(heKTHBHOCT M HALEKIHOCT U
OT Jpyra CTpaHa HOBWIIABAa IPO3PAYHOCTTA B CHUCTEMaTa 3a 3alllMTa Ha HAIIMOHAJHATA
CUTYPHOCT, KaToO LSO,
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EXAMINATION APPROACH OF INTERACTION BETWEEN THE ARMED
FORCES AND INSTITUTIONS INVOLVED INTO THE COUNTRY'S INTER-
NAL SECURITY SYSTEM

Zhivko St Yordanov

Abstract: Security environment analysis present the increasing number of crimes, migratory
pressure to the border as well as the worldwide terrorism increased threat for internal secu-
rity. This environment required an objective assessment of interaction between the depart-
ments for protection to internal security, who will be at joint operation in a complicated op-
erating environment.

Keywords: National security, Interior security, Counter terrorism, Defense, Interaction,
Joint operations, Law Enforcement.

INopamu ¢axTa, ye BbTPeIIHATa CUTYPHOCT Ha CTpaHaTa 00XBalla BCHUKH aCIHEKTH
Ha OOIIECTBEHMS )KUBOT, BCUYKM MHUHHUCTEPCTBA U BeJOMCTBA OT Ibp)KaBHATa aIMU-
HHUCTpanusl MMaT OTHOIICHWE IO HelHaTa 3ammTara. Bopemmre WHCTHTYyIME B TOBa
orHomenne ca MBP, JIAHC, JIAP u Brwopwxenure cwmm. Tesn mHCTUTYHHH obade
MIPECTABIABAT OTACIHHU CHCTEMH, KOMTO TPH HOPMAalHM YCIOBHS Ha OOCTaHOBKaTa
(YHKIMOHAPAT OTHOCHTEITHO CAMOCTOSITETHO ¥ €IHOBPEMEHHO Ca BKJIIOYECHH B CHCTEMa-
Ta 3a 3aIIUTa Ha HAIMOHAIHATA CUTYPHOCT. AHAIM3BT 3a CpefaTa Ha CUTYpPHOCT IIOKa3Ba,
4e Mopaau HapacTBamuys OpoH MpecThIUICHWS, MHTPALHOHHMS HATHCK MO TpaHHIATa
KaKTO M 3aCHJIEHATa 3aIllaxa OT TePOPH3bM B CBETOBEH Mamiald, 3aIIaxuTe 3a BHTPEIIHA-
Ta CUTYpPHOCT CTPEMUTETHO HapacTBaT. ToBa MOXKe Jia JOBEJE O KPH3a, KOSTO Ja Ch3/a-
Jie HeOOXOANMOCT OT M3KITIOYUTENTHO OBP3U U PEMINTEITHN CHBMECTHH JIEUCTBUS Ha pas-
JMYHATE WHCTUTYIWH IPH MAaKCHMAJIHO HAIPEKCHNE Ha CHIINTE C IeJI OTCTPAaHsABAHE HA
3aIUIaXUTe U JTUKBHAVPAHE Ha ITOCIEICTBUATA.

Tesu obcTosiTeNnCTBA HANMAraT Jja ce HallpaBH OOEKTHBHA OLEHKA HA B3aMMOAEHCTBHE-
TO MEXY TSX, 3a Jla ce MOKaXKe TEKYIIOTO ChCTOSHUE Ha CHCTeMara U Jja ObJaT mocode-
HU HaCOKH 3a HEHHOTO MO00psiBaHe. 3a TOCTaBSHE Ha OOCKTUBHA OIIEHKA B3aUMOJIEHCT-
BHETO MEXIy OTICTHUTE €IEeMEHTH Ha CHCTeMaTa € HeoOXOOuMo 1a ObIe M3BBPIICHO
EMITMPUYHO COLMOJIOTHYECKO N3CIIe[BAHE Ha B3aNMOJICHCTBHETO MEXIY NHCTUTYIINUTE.

EMIMpHYHOTO COIMONOTHYECKO M3CIEBAHE MOXE Ja CE ONPEIeNH KaTo OCHOBHO
CPeJCTBO 32 HAOMPaHe HA COLUOJIOrHYecka HH(popMaLUsA ¢bC CHOTBETHHTE KayecT-
Ba/aKTyaJHOCT, KOMIUIEKCHOCT, MPEICTABUTEHOCT, JOCTOBEPHOCT M T.H.T./, KOSITO
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Mpe/ICTABISABA HAJEKAHA OCHOBA 32 AKTYAJIHH TeOpPeTHYHM 0000IIEeHHS] U MPAKTH-
4ecKH M3BOAH, HACOUEHH KAKTO KbM YChBBLPILIEHCTBAHE HA TEOPHATA, TaKa U KbM
MPOrpecMBHO M3MeHeHHe Ha comuaaHara mpaktuka.[2] To mpexcraBisBa CIOXEH,
MHOTOCTPAHEH M MPOJIBDKUTENICH H3CIEI0BATEICKH MPOIEC ChC CBOSI JIOTHKA, METOHUKA
u opranmsanyst.[2] To3u Tum n3cieqBane MOXe Ja Ce pa3zielid Ha YeTHPH TJIABHH eTara:

- IOATOTOBKA HA M3CIIEBAHETO;

- IPOBEXKIAaHE HA U3CIIEABAHETO;

- 00paboTKa Ha TOyYEeHUTE JaHHH;

- QaHaJIN3 Ha COLMOJIOTNYecKaTa HH(OpMAaIs;

[oaroroBkara Ha U3CJeIBAHETO € HAall - TOJSIM MO0 00eM Ha W3BHPIIBAHUTE JICH-
HOCTH ¥ Hall - IPOABIKUTENICH €Tall, KOMTO BKJII0YBA B ceOe CU CIeAHHUTE TPHU TOJeTarna;
IporpaMypaHe Ha W3CIEIBAHETO, METOANKA HA M3CIEBAHETO U MPOEKT 3a 00paboTka Ha
JTaHHHTE.

IIporpamara 3a nmpoBex/[aHe Ha U3CIECBAHETO € OCHOBEH IIOJETAl Ha MOATOTOBKATa
Ha M3ClIeABaHeTo. B 3aBHCMMOCT OT Ka4ecTBOTO Ha IIPOBEXKIAHETO HAa TO3U IIOJETAIl
3aBUCH ISUIOCTHATA TTOJI'OTOBKA Ha M3CIIEBAHETO, a OT TaM U Ka4eCTBEHOTO IPOBEKIAHE
Ha ISUI0TO M3CNIEIBAHE ¥ ChOMpaHe HA JOCTOBEPHH EMIMPHIHY JaHHU.

IIporpamupaHeTo Ha N3CIEABAHETO CHABPXKA B ceO€ CH CIIETHUTE ETIEMCHTH.

1. dopmynupane Ha TeMaTa, [EJIUTE U 3aJa9uTe Ha H3CIEIBAHETO!

Be3 cpmHeHMe ITbpBaTa CTHIIKA B U3CIEABAHETO € (OPMYITHPAHETO Ha HETOBATa TEMA.
Temara Ha HACTOSIIIOTO M3CIIEIBaHE IPOM3IIN3a OT MpobIeMaTHKaTa Ha yChBBPIICHCTBA-
HETO Ha B3aHMOJAECHCTBHETO MEXIy BHOPHKEHUTE CHIIA M JPYrHTe AbPKAaBHU HHCTHUTY-
UM TIPH 3alUTa Ha BBTPEIIHAaTa CUTypHOCT. CleIoBaTeIHO € He0OX0MuMa eMIMpUIHa
OLICHKA Ha CHCTOSHUETO Ha B3aUMOJCHCTBHETO MEXKITY BHOPBKECHUTE CHIIM U OCTAHAIIUTE
WHCTUTYIIMY, 3aTOBA TeMaTa Ha W3CIIeABaHETO cieiBa aa Opne "OueHKa HA B3aMMO-
JeiicTBHETO MeXKIy BbOPbKeHUTE CHJIM U APYrUTe AbP:KABHU OPTaHU y4acTBAIIM B
3alMTa HAa BbTPEIIHATA CHTYPHOCT".

Or Taka ¢opMyaHpaHaTa TeMa Ha M3CIESBAHETO CIIE/BA, Y€ LEITa Ha U3CICIBAHETO €
Ja ce cb0epe MpeACTABUTEIHA, TOYHA U /I0CTOBEPHA MH(OpPMAIMS OTHOCHO ChCTOSI-
HHETO Ha CHCTeMAaTa 3a 3aIlMTa HAa BbTPEIIHATA CHTYPHOCT U MeXaHU3MHTe 32 B3aH-
MoJelicTBHe MexKIY HeliHHTe MoicHCcTeMH U eJieMeHTH. Ta3u HH(OpMAIKS II1e MOCITYKH
3a aHAJIM3 HA CHCTeMara M Halels3BaHe Ha MEPKH 32 YChBBPIICHCTBAHE HA B3aWMOJCHCT-
BHETO, ME&XTy HEIHUTE eJIeMEHTH U HeroBoTo Obemio noxobpssane. [locturanero Ha tasu
IeJT MOJKE J1a C€ M3ITBJIHU Upe3 pellaBaHe Ha CICIHITE OCHOBHU 3aJa4H

- Ha OCHOBAaTa Ha EMIMPUYHATA COLHOJIOTHYECKa HHPOpMANHs 1a ce Pa3KpHe pea-
HaTa KapTHUHA Ha CHCTEMAra 3a 3alliTa Ha BbTPEIIHaTa CHTYPHOCT Ha CTPAaHATa;

- la ce M3yJaT TCHACHIUHUTE B OTHOLICHUATA CBBP3aHU C B3aNMOICHCTBHETO MEXIY
BHOPBKCHUTE CHITH U JbPXKABHUTE HHCTUTYLIUH;

- J1a ce ONpEEeNsT Hal-ChIIECTBEHUTE OOCKTHBHU M CyOSKTUBHU (haKTOPH, CIIOCOOCTBA-
I 3a TTo00psIBaHe Ha B3aUMOJIEHCTBHETO MEX/TY BhOPBKECHITE CHIIM ¥ HHCTUTYIIUHTE;

- opMynupaHe Ha MPAKTUYECKH W3BOAM 33 CHCTOSIHUETO HA CHCTEMaTra M Habels3-
BaHE HAa MEPKH 32 YCHbBHPIICHCTBAHE HA B3aMMOJCICTBHETO, U MORXOOpSBaHE HA CHCTeE-
Marta 3a 3al{iTa Ha BETPEIIHATa CUTYPHOCT;

2. Omnpenensine Ha 00eKTa, MpeaMeTa 1 00XBara Ha U3CIICIBAHETO

OOeKTBHT Ha M3CICIBAHETO MOXKE J1a CE ONpPEJeIN KaTo peasHa ChIIEeCTBYBAIa ChII-
HOCT B OOCKTHBHUS CBAT, a IPEAMETHT HA N3CIIEIBAHETO CE ONMPEIEIs KaTo CIeu(pUucH
aCIIeKT, OT KOMTO ce n3ydaBa aajieH 00ekT [2]. B KOHKpETHOTO H3cieiBaHe B3aUMOJIeic-
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TBHETO MEXIY MHCTUTYIHUTE W MEXIY BHOPBKEHHTE CHJIM € JacT OT OOIIECTBEHUTE
OTHOIICHNS, KOUTO BH3HUKBAT TIPH 3all[UTa Ha BHTPEIIHATAa CUTYPHOCT Ha CTpaHAaTa.

CrnenoBaTeTHO KaTo 00eKT Ha HACTOSAIIOTO EMIIMPUYHO M3CIEBAHE MOXKE Ja CE OIl-
penenu odlecTBeHUTe OTHOLIEHUsI CBBP3aHN ChC 3al[UTa HAa BBTPEIIHATA CHUTYPHOCT
Ha CTpaHaTa, a KaTo HETrOB MpeIMeT ce OIpezcis B3auMOAeHCcTBUETO Mexay Bbops-
KEHHUTE CHWJIM U JPYTUTE ObPKaBHU MHCTUTYIUH IIPY 3alUTa HA BETPEIIHATA CUTYPHOCT
Ha CTpaHaTa.

3. Pa3paboTBaHe Ha TEOPETHUYEH M COLMOIOTHYCCKH MOJICI Ha IPOLieca Ha M3CIIeABaHE.

B KOHKPETHOTO W3ciIeABaHE CHCTaBSIHETO HA TEOPETHYCH MOJEN 3aro4Ba ¢ AeuHH-
paHeTo Ha eIEMEHTHTE Ha CHCTeMara 3a 3alliTa Ha BhTpenHaTa curypHoct. Ciex ToBa e
HEeoOXOJMMO a ce odepTae IpaBHATa paMKa. ToBa ca BCHYKM HOPMATHBHU W aMHHICT-
pPaTHBHH aKTOBE, KOMTO PErIaMEHTHPAT ACHHOCTTA M MPABOMOIIMATA HA HHCTUTYIHHTE,
YJacTBAIIH B 3aIIMTaTa Ha BETPEIIHATA CUTYPHOCT.

Cren xaTo ce OmpeAersIT yJacTBAIIUTe MHCTUTYIMH M Ce O4epTae MpaBHATa paMKa
cllesiBa Jja ce MpoBepH padoTaTa HA CHCTEMaTa 3a 3allUTa Ha BBTPENIHATa CHTYPHOCT
KaTo ce MPOBEPAT B3aUMOBPB3KUTE MEKIY OACUCTEMUTE, y4acTBaIllY B Hesl. ToBa MOxe
Jla Ce U3BBPILY, KaTO CE U3I0JI3Ba METOABT Ha CLICHAPUUTE.

KaTo 111710, METOOBT Ha CLIEHApUHUTE € HAJEK/CH M IMOAXO/SI, KaTo MO3BOJISIBA IIsi-
JIOCTHO Jla C€ pasrieja JCHHOCTTa Ha pa3IMYHUTEC MHCTUTYLUM M B3aUMOICHCTBHETO
MEXAy TSIX NPH Pa3KpHBaHE U NMPOTHUBOACHCTBHE HA 3aIUIAXHUTE 332 BBTPEIIHATA CHUTYP-
HOCT IIpY €AHH OBJCIH B3MOKHH CHOHUTHS, B YCIOBUATA HA U3KIIOUNTEIHA HEOIpee-
nexocr.[5]

3a menTa Ha M3CIEABAHETO MOTAT J1a Ce Pa3pabOTAT PasIMIHU CHEHAPHH, ChOOpa3eHN
ChC 3aIUTaXUTe 3a BBTPEIIHATA CUTYPHOCT B CTPAHATa, KOUTO EBEHTYAIHO MOraT Ia
BB3HHMKHAT B PE3y/TaTa Ha CH3HATENHA YOBEIIKA AECHHOCT WM (HOPCMAKOPHHU 0OCTOS-
tenctBa. Kato nmpumep 3a ToBa Morar fa ObaT MOCOYEHH CIEAHUTE YSTHPHU ONEePaTHBHH
CLCHAPHUS:

A. TepopucTuyHa aTaka cpeiy 00eKT 0T KPUTHYHATAa HHPACTPYKTypa OT Te-
POPUCTUYHHU FPYNH HA TepUTOpUsATA Ha Bbirapus. - mpu To3u clieHapuu rpyna Tepo-
PHCTH IUIAaHHpPAT aTakKa CPElly HSAKOM OT OCOOCHO Ba)KHUTE OOEKTH B CTpaHATa Karo
MEXIy TSX ca IpHucTaHumara B byprac u Bapna, HedTeno npucranume Pocenen, nern-
mata Codus, [TnoBaus, byprac u Bapha, Jlykoiin — Hedroxum — Byprac, Conu — [leBHs
U Ipyru 00EKTH, YHETO IOpa3sIBaHe MOXKE [a OBEJE 10 M3KIIOUHTEIIHO TOIEMH IIETH 32
TEPUTOPHATA Ha CTPAHATA, MOPCKHUTE MPOCTPAHCTBA U TPYAHO JIMKBHIUPAHE HA ITOCIIE]IC-
TBUATA. 3ajadara Ha MHCTHTYLUHTE € Ja Pa3KpHUAT IpeIBapUTEIHO HaAMEPEHHATa Ha
rpyrnaTa ¥ HEHHHUTE NEHCTBHS Aa OBAAT MPECEedeHH OIIe B CaMOTO HAYaJI0 MM HA II0-
KBCEH eTall Ja Ob/Ie IPoBeieHa ChBMECTHA KOHTPATEPOPUCTUYHA OIEPALIHS.

Bb. Tpaduk Ha opbiKHe, HADKOTHIIM M CTOKH C ABOifHA ynoTpeda OT TPaHCHALM-
OHAJTHA NMPecThIIHA IPYNHPOBKA - TPAaHCHAIMOHAIHA OPTaHU3UPAHa MPECTHITHA IPYIIA,
M3KITIOYATETHO NoOpe OpraHu3WpaHa, ThPryBa C OPBXKHS M CTOKH C JBOMHA yrmorpeda.
3anagara Ha HHCTUTYLUHTE € Jla pasKpHUsIT IPYIMHUPOBKATa U Ja W3BBPIIBAT ONEpPaIys 0
IIpecrvaHe Ha KaHAINTE Ha TPYIMHPOBKATa.

B. BexkaHcka BbJIHA HA AbP:KaBHATA FPAHULA - B CJICICTBUE Ha 3abJI009aBaIaTa
ce KpHU3HCHA OOCTAaHOBKA B OJIM3KUS M3TOK XWISAHW IWBIIHM TPaKAAHW HA Pa3IHIHA
CTpaHU OT ONM3KUS U3TOK CE ONMUTBAT Ja AOCTHTHAT 0 EBpoma. 3agagara Ha MHCTHTY-
IUATE € Jla IPEOTBPATAT HAXJIyBaHETO Ha OEXaHIM Ha TepuTopusTa Ha benrapus n ma
o0JIeKJaT HaTHCKAa BBPXY Abp)KaBHATA TPAHHIA.
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I'. 'pynoBo HapymaBaHe Ha 00IeCTBEHHUSI PeJ - MAIIIHCTBEHA TPyIa € HEIOBOJI-
Ha OT PEeIICHHEeTO Ha KMETa Ha HACENICH IMYHKT 3a chOapsiHe Ha HEe3aKOHHHU ITOCTPOHKH,
KOETO JIOBEK/a 10 TPYIIOBO HAapyIIaBaHe Ha OOIIECTBEHHS Pell KaTo KbM Oe3peunuTe ce
MIPUCHEIMHABAT U XOPa OT OKOJHUTE HA TPaja HACEICHH ITyHKTOBE. 3ajayaTa Ha HHCTH-
TYIMUTE € Ype3 ChbBMECTHA OIepanys fa OrpaHIdaT HOCIEANINTE U 1a IpeceKaT Ipyro-
BOTO HapyIIaBaHe Ha OOIIECTBEHHUS PE].

4. ®opmynupaHe Ha OCHOBHHUTE XHUIIOTE3H;

Crrex kato ce chb3azie TeOpeTHIeH Mozien 3a (YyHKIMOHMPAHEe Ha CHCTeMara 3a 3aIliTa
Ha BBTPEIIHATA CUTYPHOCT, ce ()OPMYIHPAT OCHOBHUTE XHUIIOTE3H HA H3CIIEIBAHETO.

CrenBavky OCHOBHHUTE M3MCKBAaHMS KbM XHUIIOTE3HUTE: 1A CHIBPIKAT ITOHITHUS, KOUTO
MoraT aa OpJaT M3MEpeHH; Aa OBAAT NMPOCTH W SICHU, Ja MOrar aa ObaaT NpOBEpEHH,
Morart fa 6s1aT GOpPMYIHPaHH [BE OCHOBHH XHUIIOTE3N:

- Xunore3a 1 - TeopeTnuHaTa IIOCTAHOBKA U JOCETAIIHATA IPAKTHKA OT U3ITBIHCHHU-
€TO Ha CHbBMECTHU ACHCTBHS MEXIy BbopbKEeHHTE CHIM M MHCTUTYIMUTE IO 3aIUTa Ha
BBTPEIIHATA CUTYPHOCT ITIOKa3Ba, Y€ CHIIECTBYBAT A00pE YpETyIHpaHH OOIIECTBEHH
OTHOIICHNS, ¢ TOYHHU NPaBUJIa 32 B3aMMOACIHCTBHE, 3paBU B3aHNMOBPB3KH M SICHH Tpa-
BOMOIISI HA PA3TMYHUTE OPTAaHN ¥ BHOPBHIKECHH CHIIH.

- Xumnore3a 2 - TeopeTH4HaTa IOCTAaHOBKA U JJOCETAIlIHATA IPAKTUKA OT U3II'bIHCHHU-
€TO Ha CHbBMECTHH ACHCTBHS MEXIy BbophKeHHTEe CHIM M MHCTUTYIIMUTE IO 3aIUTa Ha
BBTPEIIHATA CUTYPHOCT TI0Ka3Ba, U€ HE CHIIECTBYBAT JOOpE yperyaupaHH OOIIECTBEHU
OTHOIICHUS, TIOPagy KOETO HSAMa TOYHM NPAaBHJIA 32 B3aHMMOJCHCTBHC W SICHH IIPABOMO-
IYS HA PA3JIMIHUTE OPTaHK ¥ BEOPBKEHH CHIIH.

W nBete XuUIoTe3w ca MpoBepsieMH U AOITyCKaT alTEepHATHBHOCT Ha CUTYyarusaTa. To-
Ba IIe pede, 4e B XOZa Ha HM3CIEABAHETO, B 3aBUCHUMOCT OT IIOMYYCHHTE EMIUPHIHU
pe3yaTaTé MoraT jAa ce TOSBAT BTOPMYHM XHUITOTE3H, KOMTO Ja OBJAT MPOM3BOTHH OT
OCHOBHUTE JIBE.

5. Cxanmpane. PazpaborBane Ha cnenudUIHE CKaJIOTrpaMHu:

INox m3mepBane Haif-001II0 ce pa3drpa HaMUpaHEe HA YHUCIIOBO 3HAYCHHUE 33 H3MEpBa-
HaTa BEJIMYMHA, T.€. TaKaBa MPONEIypa, IPH KOATO M3MEPSEMHUSIT OOEKT ce CpaBHSBA C
HSKaKbB €TAJOH U TIOy4aBa IUCIICHO 3HaueHue. [2]

Haii-ynauynusar BapuaHT 3a U3MEpBaHE Ha SBICHUATA CBBP3aHU C B3aUMOACHUCTBHETO
U TIPUIaBAaHETO UM Ha IH(pOBa CTOMHOCT € TSIXHOTO M3MEpBaHE, Ype3 IU(PPOBU CKaJIH.
Cxkajlata e cucreMa OT YHCIa 3a TOAPEXAaHe Ha KOJMIECTBEHU MpU3HALM (METPUIHO
CKalTMpaHe, T.e. M3MEPBAHE), WM CHCTEMa OT 3HAIlM, XapaKTepH3HMpAIIX OIpPeIeeHH
COIIMAJIHH CBOICTBA, 3a MOAPEXKJaHE M OIEHKA Ha KAdeCTBEHH IPU3HALM W TEXHHTE
Pa3HOBHIHOCTH (HEMETPHYECKO CKATMpaHe, T.¢. KBaTUhHUKaus 1 KBaHTUbHKawws).[2]

B macrosmoro m3cienBane me ce M3M0I3Ba HEMETPUUECKOTO CKaJIMpaHe KaTo Haii-
MIMPOKO Iie OBJaT M3MO0NI3BaHN TPHCTEIICHHATa MHTEPBAIHA CKajla OT TUIIA:

BAPHO HEGAPHO — He Mo2a Oa npeyeHs
1 2 3
U TIeTCTENIeHHAaTa HOMUHAJIHA CKaJIa!
n300I10 HE  MHOTO PSIAKO TIOHSIKOTA  9ECTO MHOT'O 9eCTO
1 2 3 4 5
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6. M3roTBsiHe Ha MHCTPYMEHTapUyMa Ha U3CIICIBAHETO!

B unCcTpyMEHTapuyMa ce BKJIIOUBAT BCUYKHU JOKYMEHTH, C IOMOIITA HAa KOUTO CE Ha-
OupaTr HEOOXOAMMHTE NaHHW. B Hero HamMupar MsCTO BBIIPOCHUTE, KOUTO HHTEPECYBAT
W3CIIEZIOBATENS, W KOUTO JIOTHUECKH M 110 HEOOXOAUMOCT MPOU3TU3AT OT TCOPETHIHUS
MOJIE€T U ONpefesieHUTe EMIUPUYHM HHIUKaTopu. [Ipakrhyecku, BCEKHM eMIHPUYEH
MHIIMKATOP C€ MPEJCTaBs B CHOTBETHHS JOKYMEHT C HIKOJIKO BhIpoca. [2]

Ot opmynmupaHuTe XUIOTE3H MOTAT Ja ObJAT U3BEACHU CIICHUTE EMIMPHYHH HH-
JIUKaTOpH:

- MO3HaBaHE HA HOpMaTHBHATa 0a3a 3a (pyHKIMOHUpaAHE HA CHCTEMaTa 3a 3allliTa Ha
BBTpPEILIHATa CUTYPHOCT Ha CTpaHara;

- IO3HABAaHE HAa y4acTBAILUTE CTPYKTYpPHU B CUCTEMATa 3a 3allluTa Ha BTPEIIHaTa Ch-
TYPHOCT Ha CTpaHaTa;

- TIO3HABAaHE Ha MPABOMOINUATA, (PYHKIUHUTE U 33/Ia4NTE, KAKTO COOCTBEHHUTE Taka U
Ha OCTaHAJIUTE YYAaCTHHULM B CHCTEMAaTa 3a 3allliTa Ha BbTpEIIHaTa CUT'YPHOCT;

- HAJIM4YKMEe HA eIMHHU TUIAHOBE 33 ChbBMECTHM JEHCTBUSI HA UHCTUTYIIUUTE, TIPU MPO-
THBOJEUCTBHE HA KPU3U U 3aIUIaXH 33 BbTPEIIHATa CUTYPHOCT Ha CTpaHara,

- IOAXO/SIIa OpraHU3allMOHHA CTPYKTYpa Ha pa3IMYHUTE TOACUCTEMH;

- CBIIECTBYBA JIM MOCTOSHEH OOMEH Ha MH(GOpMAalus MEXIy B3aUMOACHCTBAIINTE
CTPYKTYpH;

- HaJIM4Me Ha €JMHHO KOMaHABAaHE U yIpaBJlieHUE,;

- CHIECTBYBAHE HA €MHHH TAKTHKH, TEXHUKH M MPOLEAYPH, KOUTO Aa ObIAT SICHU
3a BCUUKM YYaCTHUIIM B KOHKpPETHAaTa CbBMECTHA OIeparys;

- MIPOBEXIAaHE Ha IMPeJIBAPUTEIHHU NMOETAlHU ChbBMECTHU YYEHUS 3a IPOUrpaBaHe Ha
TAKTUKUTE, TEXHUKUTE U MPOLEIYpPUTE NPH pa3pellaBaHe Ha Kpu3a IO 3alluTa Ha BbT-
pelIHaTa CUrypHOCT;

Upe3 eMNUpUYHUTE UHIMKATOPHU CIIE/IBA Jja C€ MPOBEPHU JAIH Ca U3IIBIHEHU OCHOB-
HUTE U3MCKBaHMS Ha B3aUMOJCWCTBUETO U JallM ca CHa3eHu HeroBure npuHimnu. [Ipo-
BepKaTa Ha MHAWKATOPUTE 1€ CE U3BBPILU Upe3 CIECAHUTE HHCTPYMEHTH

A. BprpocHuk

BbIpocHUKBT € OCHOBEH MHCTPYMEHT B MHCTPYMEHTapHyMa UM OCHOBEH JOKYMEHT
B JIOKYMEHTAIIMATA HA EMITAPUYHOTO U3cieBane.[2] BhIPOCHUKBT € ChCTaBeH ChoOpas-
HO TeMara M XapakTepa Ha M3cieABaHeTO. BBIIPOCHUKBT cienBa Aa ChAbp)Ka BBHIPOCH,
KOHTO MIMaT 3a IIeJT Jla U3BeAaT Mu(pOBO 3HAUCHUE HA OMPECIICHUTE MO-TOPEe EMITUPUY-
HU WHAMKATOPH, Ype3 KOUTO J1a CE OLIEHU B3aUMOACHCTBUETO MEXIY MHCTUTYIIUUTE IpU
3allliTa Ha BBTPEIIHATa CUTYPHOCT.

KonnyectBeHoTo onpeaensiHe Ha TbPBUTE TPU MHAUKATOpA IIE J1a/1€ Bb3MOXKHOCT J1a
ce IPOBEpH Jalli ca U3MbJIHEHHE JIB€ OT OCHOBHUTE M3UCKBaHMS HA B3aUMOJECHCTBUETO -
HOpMaTHUBHA OIPEEICHOCT Ha B3aUMOJCHCTBUETO U ONpEeNIIHE Ha IIpaBaTa U 3aabi-
JKCHHUATA Ha CHCTEMHUTE.

HudposoTo nzmMepeHre Ha MbPBUS WHIUKATOpP MO3HABAHE HA HOPMATHBHATA (a3a
3a (pyHKIMOHHMPaHe HA CHCTEeMATa 32 3allUTa HA BbTPEIIHATa CUTYPHOCT HA CTpa-
HaTa ce Ompeens OT MbPBUTE BBHIPOCH BbB BBIIPOCHHKA. Upe3 TAX ce MmpoBepsiBa 10
KaKBa CTEIICH C€ TO3HABAT 3aKOHUTE, MPABIUTHHUIUTE, HapeAOUTe M WHCTPYKIMUATE Ha
pa3IMYHATE BEAOMCTBA, KOUTO OMPEIENAT TEXHUTe QYHKINU H 3aaa4n. [1o To3n HaunH
clIe[Ba J1a Cce TIPOBEPH Al aHKETHPAHUTE TT03HABAT 3aKOHOBaTa 0a3a, KOSTO periaMeH-
THpa TEXHUTE ACHUCTBUS.
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Bropust uHankatop mo3HaBaHe HA yYacTBAIIUTe CTPYKTYPH B cHCTeMaTa 3a 3a-
INUTA HA BHTPELIHATA CHIYPHOCT HAa CTPAaHAaTa ce M3MepBa upe3 MPOBEepKa JaIH aHKe-
THpPAHWTE TI03HABAT CTPYKTYPUTE yJAaCTHHIM B CHCTEMATa 3a 3alliTa Ha HAI[MOHAJIHATA
CHTYPHOCT, CTPYKTYPHTE B KOUTO paboTsT (CIyXkKar), KAKTO U CTPYKTYPHTE, C KOUTO OU
CJIE/IBAJIO 1A CH CHTPYAHUYAT B ChBMECTHA OIEPALTHS.

WHnukaTopbT MO3HABAHE HA MPABOMOILUSATA, (PYHKIUHUTE U 3aJa4nTe, CC U3MEp-
Ba C BBIIPOCH, Upe3 KOUTO CE MPOBEPSABA JATM AaHKETHPAHUTE IO3HABAT CBOHMTE IIPABO-
MOIIYS ¥ IPAaBOMOIIHSITA HA CBOUTE KOJIETH OT JIPYTUTE CTPYKTYpH.

Cria3BaHeTO Ha OCTAHAIHUTE M3UCKBAHUS Ha B3aMMOACHCTBHETO: TPAHHOCT U HeTpe-
KBCHATOCT; OPTaHN3AIMOHHA IIHPOTA U ITHJIHOTA HA B3aHMOACHCTBAETO U KOMIUIEKCHOCT
Ha B3aHMOJEHCTBHETO Ce MPOBEPSBA, Upe3 M3MEPBaHE HA CIEABAMUTE EMITMPHIHU HH-
JIUKaTOpPH:

WnnukaTop, HaJIM4Me HA eAMHHM MUIAHOBE 32 CbBMECTHHU AeiicTBHSI HA HHCTHUTY-
IHMHTe, Ce ONpPEIest KaTo ce MPOBEpsBa CHINECTBYBAT JIM KOHKPETHHU IUIAHOBE 32 B3au-
MOZEHCTBHE U Al aHKETHPAHHUTE ITO3HABAT BeUe CHIECTBYBAIY IIJIAHOBE HA IICHTpal-
HO ¥ MECTHO HHBO.

IMocTosiHeH o0MeH Ha MH(pOpPMAaLUs W HAJHYHE HA €IMHHA KOMYHHUKAIMOHHO-
HH(pOpMALMOHHA CHCTeMa € HHIUKATOp, Upe3 KOHTO ce JaBa OTTOBOP Ha BHIIPOCA AN
CBIIECTBYBA YCTOWYIMB OOMEH Ha MH(OpMANUs MEX/Iy HHCTHTYIIUUTE U M0 KaKbB HAYHH
ce ocpmiecTBsiBa Toi. [locaennure BBHIPOCH JaBaT IU(POB B HA WHAUKATOPHUTE. Ha-
JIM4Me HAa eJMHHO KOMAaH/BaHe M YNPaBJjeHUe,; ChIIeCTBYBaHe HA ¢IMHHU TAKTHKH,
TeXHHKH U NMPOLEeAYPH; MPOBEKIaHe HA NMPeJBAPUTE/IHH I0eTANHU YYeHHs 3a Mpo-
HIpaBaHe HA CbBMECTHHTE JeiiCTBUS.

B. Anxertna kapra

AmnKeTHaTa KapTa ChAbpKa BEIIPOCH, KOUTO MMAT 3a IIeN ChOMpaHe Ha o0ma uHpop-
Manus 3a WHIMBHAA, Taka 4e Ja ObJaT chOpaHM CIeAHWTE JAHHM 3a HETO. BB3PacT;
TOIMHU CITyX0a; JUIBXHOCTTA, KOSITO 3aeMa KbM MOMEHTA; MPO(ECHOHAICH OIUT; ydac-
THE B CBBMECTHH OIEPAINH C BHOPHKEHUTE CHJIM WIN JAPYTH MHCTUTYLHUH; OTHOIICHHE
KbM paboTara KaTto Is110;

IlenTa Ha cHOMPaHETO HA JAHHU € Ja CE ONMPEAENAT pa3iIHIHK (OKYC IPYIH, C OIpe-
nenern koepunuent Kt. ToBa mMa 3a el MaKCHMaJIHO Ja MHHHMH3Upa CyOEKTHBHOTO
BB3IPHUATHE HAa HHANUBHIA OTHOCHO U3CIEBAHUTE JCHHOCTH.

Hanpumep, cnyxuten ¢ noBedye ot 20 rOAMHHU CTax, U3IBJIHABAT €HA U ChIlA JeH-
HOCT ¥ HE yJacTBaJl B CbBMECTHH OIEPAIH, 1€ KMa eJHO BIDKAAHE 0 BBIIPOCa, JOKATO
CBBCEM IO JPYr HA4YHMH TE3W NEHHOCTH Ine OBJAT BBH3MPHETH OT YOBEK, KOHTO € ChC
CHIIMS WM OJM3BK 10 HETOBHS CTaXK, HO 3aeMaJl IoBeUe OT €HA JUTEXKHOCT M yIacTBal B
CHBMECTHH OIEPAIHH C IPYr'H OPraHU ¥ HHCTHTYIINH.

B. becena

To3u MHCTPYMEHT B M3CIIEABAHETO MMa 3a IIEJ KOHTPOJI HA JJOCTOBEPHOCTTA HA IIO-
JydeHUTE JAHHU. T Ime ce IMpoBeXKAa IPYIOBO, B HAYAIOTO NMPEH IIOMBIBAHE HA BBII-
POCHHKA, TaKa 4e aHKCTUPAHWTE Aa OBJAT 3all03HATU C MpaBHJATa 3a MONBIBAHE HA
BBIIPOCHHKA KaKTO U Jfa OBbJaT MOIydeHN OTTOBOPHY HA CICAHUTE BHIIPOCH:

- KakBo € CyOeKTHBHOTO OTHOIICHHE HA Ipynara KbM APYIHTe HHCTUTYLUH OT CHC-
TeMara 3a HallOHaJIHa CHUT'YPHOCT?

- YuacTBaiiu Ji ca B CbBMECTHH ONEPALMH C APYrd OPTaHU U BEIOMCTBA?

- KakBu npo6iiemMu ca cpelHaiy 1o BpeMe Ha U3IIbJIHCHHE Ha CHbBMECTHH JeHHOCTH?

- KakBu ca TeXHHUTE CHBETH M MPETIOPBKH?
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Cp0pannTe O BpeMe Ha W3CICABAHETO JaHHU CJelBa Ja ce 00paboTAT u 3a Ja ce
TIOJTYYIH KpaiHUSAT pe3ynrar.

Ha mepBo MsicTo ce 06paboTBaT pe3ynraTuTe OT aHKETHATA KapTa.

PesynratuTe oT aHKeTHaTa KapTa Cle/Ba Ja c€ OMPEAENSIT OT OTTOBOPUTE, KOUTO Ca
MaJIeHu OT CIyXurteianuTe (BOCHHOCTY)KSIINTE) KaTO BCEKU SMH OTTOBOP MIE JOMPUHACS
3a omnpeelsIHe Ha MHIMBHAA KbM KOHKpETHA (hOKyC rpyma.

Hanpumep mbpBa GoKkyc rpymna iie BKIIOYBA CIYKUTeNH (BOSHHOCIYXKEIH) B Hada-
JIOTO HA CIyX0aTa, KaKTO M TaKWBa, KOMTO MMAaT MO-TOJISIM CTaX, HO ca 3aeMalll caMo
€lHa JUTHXKHOCT TIpe3 IIENHs IePHO U HE Ca yJacTBAIN B CHBMECTHHU OIEPAINHN C APYTH
MHCTHTYIIMU W HE Ca YJacTBAJIM B MHCHU U ONEpAlMH 3aj rpaHuna. Ta3u ¢okyc rpyma
me nomydn koeduuueHt Kt=0,5. Bropa ¢okyc rpyma Moxe na Obae usrpajgeHa ot
ciyxuteny (BOSHHOCTYXKEIIH), KOUTO ¢a CIYKIIN Mexay 5 u 20 ToIuHu U ca 3aeMaltu
IOBeYe OT €Ha JUTHKHOCT WM Ca YIaCTBAIH B CHBBMECTHHU JACWHOCTHU C KOJIETH OT JPYTH
MHCTHTYIIMY WM B MICHH U OIEPAIMHX 3a]] TpaHuna. Tas3u rpyma Iie Mmoxydn KOoequIu-
ent Kt =0,7. Tpera rpymna mie Gbe u3rpageHa OT BOCHHOCTYKEIIH (CIYXKUTEIH), KOUTO
MMaT HaJ 5 TOAWHM CiIyx0a, 3aeMan ca pa3INdHY JUTHKHOCTH U €THOBPEMEHHO C TOBA
ca yJacTBaJM B CbBMECTHH OIEPAIU U ACHHOCTH C IPYr'd HHCTUTYIUN OT CHCTeMaTa 3a
HaIMOHATHA CHTYPHOCT M Ca YJacTBAJM B MHCHH M ONEpali M3BBH TEPUTOPHATA HA
ctpanara. Texuust koedurment me obae Kt = 0,9.

Pa3bupa ce criopex mokaszarenuTe B aHKETaTa MOraT Ja ObJaT onpeaeneHu N Ha Opoit
(oxyc Tpymnu, HO He MoBeUe OT 7 KaTo BCsAKa OT TSAX CJIEBA Ja BIIK3a C OTACICH Koedu-
et K.

Cren ToBa ce 00paboTBar pe3yaTaTuTe OT BBIIPOCHUKA, KATO 3a BCsKAa (POKYC Tpyma
ce MOMbJIBa TabNHIA, KOSTO UMA CIICAHUS BUIL

LS} 92 Sk} Q4 Js
Q1 25% 16% - 52% 7%
Qn x% y% % m% n%

Iudposure cTOMHOCTH 3a BCEKH BBIIPOC CE yMHOXABAT 110 kKoedurmenra Kt mm:
(1) Qr=q, x Kt

Taka Hall-rOJeMUsSIT MONy4eH pe3yaraT 3a QT ce mpuema 3a OTrOBOp Ha BBIIpOca Ha
npuMep: 3a mppBara rpyna Berpoc 1: Qry = 12,5%, Qt, = 8%, Qr, = 26%, Q15 = 3,5%.
Bmxkma ce, de Haii-BuCcOKa ctoitHocT uma Q14 = 26%, KoeTo mie peue ye oTroBopa Ha 1-
BH BBIIPOC € 4 - gecTo.

ToBa ce mpaBu 3a BCsika (OKYC TPYIIa, CIIe KOSTO MOMYYECHUTE PE3YITATH CE CPaB-
HSIBAT, & TPU Pa3IIHYHA PE3YATATH U B TPHUTE TPYITH Ce CHOUPAT:

(2)0, = Qryy + Qryp + Q15

Cren ToBa ce cpaBHABAT pe3ynTature: (i; Oz; Js; Os; Os ¥ HAH-BUCOKUST IO CTOHHOCT
ce mpHueMa 3a OTFOBOP Ha BBIPOCA, T.€. Oz > (y; O O4; 05 = Qi = O3 Tes3u monydeHu
JTAaHHH CE CPaBHSABAT C PE3YNTATUTE U MPETIOPHKUTE OT MPOBEACHNUTE Oecenu, aHaIm3upaT
Ce U € MPABAT CbOTBETHUTE U3BOJU U 3aKIIIOYCHUS.
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B 3axiroyeHre MOXe Ja ce Kaxke, 4e TO3H HOIXOJ Ha M3CIIeBaHe MOXE Jja CE pa3BHe
B TI0-TOJISIMA CHCTEMa 33 M3CIIe/IBAHE HA B3AHMOJICHCTBHETO MEXKIY BHOPHKCHUTE CUIIH U
JPYTUTE IbP)KABHU OPTaHHM 3a 3all[UTa Ha BBTPELIHATA CUTYPHOCT Ha cTpaHara. IIpoBe-
JICHOTO IO TO3M HAa4MH U3CJIC/IBAHE HA B3aUMOJCHCTBHETO, MEXK/Y BhOPBKECHUTE CHITH U
OCTaHAJIUTE MHCTUTYIIMH, YYacTBAIM B ONEpaLis 110 3alUTa Ha BbTPEIIHATA CUI'YPHOCT,
e OCUTYpH JOCTOBEpPHA EMIUpHYHAa MH(OpPMAIUS 332 ChCTOSHHETO HAa CHCTEMaTa 3a
3aIliTa Ha BHTPEIIHATA CHI'YPHOCT KaTO MHHUMH3Upa CyOCKTHBHATA OLICHKA HA aHKETH-
paHHTEe BOCHHOCIY)XEIIH U CIY)KUTEIIU OT PAa3IMYHUTE BEAOMCTBA, KOCTO I JOIPHHECE
3a 10-Ka4ueCcTBEHO U3CJIeABaHe Ha mpodiema.
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AHAJIN3 HA MTOHATUETO ,,BUCOKOTOYHO OPBXUE”
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ANALYSIS OF THE CONCEPT “HIGH-PRECISION WEAPONS”

Atanas L. Atanasov

Abstract: It is shown that different definitions of the concept of “high-precision weapons™
(HPW) published in various publications put forward excessive demands on the HPW. The key
indicators of the HPW are substantiated. A version for defining of the HPW is proposed.

Keywords: High-precision weapons, ordnance, kill zone, zone of targetability, warhead,
accuracy of fire, circular probable error, probability of defeat.

B mocnenno Bpeme aBTOpHTE HA MHOTO ITyOJIMKAINK B PA3THIHU U3JaHUS PasTIIexK-
JIaT BBIPOCH OTHOCHO HM3IOJI3BAHETO WM NMEPCIIEKTHBATA 32 PA3BUTHE HA CPEACTBATA 3a
Topa3siBaHe OTHACAIIN ce KbM BHCOKOTOUHUTE opBkus (BTO). 3a chxanenue B oBede-
TO OT T€3H CTATHH HE € M3BEACHO MOHATHE XapaKTEePU3UPAII0 BUCOKOTOUHUTE OPBIKUS,
KaKBU XapaKTEPHCTUKU IPHUTEXABaT WM TPsOBa Ja MpUTEXKaBaT CPEACTBATA 3a MOpass-
BaHE ¥ 10 KAaKBY NPU3HALYU MoraT aa O0b1at npuauciaenu kpM BTO.

B msxom myOnmkanpy aBTOpUTE IpeuIaraT CBOM IOAXOX KBbM PasIJIeKJaHETO Ha
BTO, HO Te He ca eAMHHH, KOSTO HE JaBa BH3MOXHOCT Ja C€ YJIOBH CBHIIHOCTTa Ha pa-
3UCKBAaHHS BBIIPOC U /A CE ONPENeNsAT OCHOBHUTE H3HCKBAHMS, Ha KOHUTO TpsiOBa 1a
OTrOBapsT OPBXKHATA OT TO3M Kiac. OTCHECTBHETO HA NMPUMEPH, OT KOUTO 1A CE€ BUAU
KaKBU KOHKPETHO ca CPEZCTBATa 3a [IOpa3sBaHe M 10 KAaKBHU IIEJIM MOTAT Jja Ce U3IOI3BaT
Te, 3a ja Morat ja ce oTHecaT kbM BTO, ycrnoxHsIBa BB3IPHEMAHETO Ha Pa3TIICKIAHUTE
BBIPOCH.

ToBa ck3maBa rpeliHa MpeAcTaBa B YATATENNTE 3a MOHATHETO ,,BTO” 1 MHOTO OT TSIX
IIpueMat, 4e BCHUKH YIPaBIIEMH CpeAcTBa 3a mopassBane ca BTO. BepostHo cwBpe-
MCHHHUTE ¥ Haif-Bede OBJICIINTE BHOPHKEHHW KOH(IIMKTH M BOMHU IMe OBIAaT BOACHU
MIPEAUMHO C OPBXKHUS OT TAKBB KIIac.

Hcropusra, cBpp3aHa ¢ mosiBaTa Ha MOHATHETO ,,BUCOKOTOYHO OPBXKHE”, HaTupa OT
60-Te romMHN Ha MUHAIMS BEK, KOTaTo CTaBa sICHO, 4e MpHU cTpenba ¢ GaIuCTHYHU paKe-
ti (BP) ¢ obukHoBeHa GoitHa wact (BY) rperkara B HacouBaneto ¢ ot 0,3% mo 1% B
3aBUCHMOCT OT Pa3CTOSIHHETO JIO IIeNTa.

Tounocrra Ha crpendara ¢ BP 3aBucu or MHOro (akTopH, €IUH OT KOUTO € TOIOreo-
Je3ndeckara MmoAroToBka (orumrar ce Gu3HKo-reorpadckuTe, KIUMATHIHHTE W aTMOC-
(epHH yCIOBHUsI, CKOPOCT M TIOCOKA Ha BSITHPA).
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V34pcieHnaTa ca UM M3BBPIIBAHK C IIOMOIITA HA MEXAHHYECKH apH(pMOMETp
Tun ,,Penukc”, Upe3 U3NO0N3BaHE HA AHAJIMTHYHH 3aBHCHMOCTH W TaONHIM 3a CTpenda
MIPeABAPUTEITHO MTOATOTBEHN 3a Iyck Ha BP Ha HeobxomumoTo pascrostaue. Bendku Tesn
JTaHHY ca ce BBBEXKJAJIN B CHCTEMaTa 3a yIpaBJICHHE Ha PAKeTaTa C JOCTATHUHO TOJIEMHU
TPEIIKHL.

[TppBara kpauka KM IIOBUIIABAHE HA TOYHOCTTA Ha cTpenbarta ¢ bBP e m3nomsBaneTo
Ha eIEeKTPOHHM n3urcauTentn Mamman (EVIM), KoeTo Mo3BONIIIO B ITBTH JIa CE TIOBHILIH
TOYHOCTTA Ha CTpenbdara, HO TOBA HE PELIMIIO M3IUIO PpoOeMa Ha TO3H eTall.

Bropara kpauka 3a MOBHIIIABAaHETO Ha TOYHOCTTA Ha cTpendara € CBbp3aHa C BHBEXK-
JIaHETO Ha KpallHM KOOpAMHATH Ha mojyieta Ha bP, koeTo nmo3Bonmio B JeceTku IbTH Aa
ce HaMaJIM BEpOSITHOCTTA 3a MPOITyck Ha menta. [Ipu terno na obukuoBeHa BY or mops-
npka Ha 500-1000 Kg u ¢ Ta3u ToUHOCT Ha HacouBaHETO, BP He oTroBapsina Ha W3HCKBa-
HUATA 32 €(DeKTHBHO IOpa3sBaHe HAa OOEKTHUTE.

TpetaTa kpauka KbM ITOBUIIABAHETO HA TOYHOCTTA OMIa Ch31aBAaHETO HA MAHEBPEHH
OOMHM JacTH, KOUTO CE M3IOI3BAIN B CHCTEMHTE 33 CITETHUKOBO HABHTHPAHE U aBTOMa-
TraeH npunell. C TIXHa NTOMOI OTKIIOHEHHETO OMIIO CBEJICHO A0 Pa3CTOSHUE OT HOPSIb-
Ka Ha eIMHUIN MeTpH. Torasa B cpejuTe Ha PaKETUYUIUTE C€ MOSBSIBA TEPMHHA ,,BUCO-
KOTOYHO OpBXHe”, KOeTO € OMIO HAaITBIHO OCHOBATEIIHO M 3aKOHOMEPHO, 3aI0TO JeHCT-
BUTETHO TOYHOCTTA Ha cTpenbara ce yBeIHdiIa CTOTHIM IbTU. Tyk TpsiOBa ma ce orhe-
JIeXKH, 4e TO3M TEPMHH 3aro4sa Ja ce uznon3sa B CAIL] B cpenara Ha 70-Te ToAMHU Ha
MHHQJIUS Bek. IprmmaraneTo My 3a aBHAIMOHHHUTE CPEJICTBA 3a IOPa3siBaHE € SIBEH OIHT
na Ob/1e AafeH GU3NIECKH CMUCHI Ha moHsATHeTo BTO, KOeTo 1mo mpaBmiio ce cBekaa 0
eeKTHBHOCTTA Ha ympaBisieMuTe cpezcTsa 3a nopassmane (YCII). Crensa ma ce othe-
JIeKH, 4e HAMAa HUKAKBO CBIIECTBEHO MOAOOPEHNE B XaPAKTEPUCTUKUTE M TOYHOCTTA HA
VYCII 3a nocnenuure 20-30 roguau. MakciMyMma Ha BEpPOSTHOTO KPBIOBO OTKJIOHCHHE
ot E,,= 6-10 m mo E,,= 2-4 m momobpsiBa TouHOCcTTa Ha m3non3Bane Ha YCII ximac
,»BB3Iyx-3eMst” (4pe3 YCHBBPIICHCTBAHE HA TJlABaTa 33 CAaMOHACOYBAHE HA PaKeTara).
HezaBucumo ot ToBa, Tepmuna BTO, mox kolTo MHO3WHA pa3OMpaT BEPOSTHOCT 32
nopassiBane Ha nenta or YCII 0,5; 0,7; 0,9 no cera mmpoko ce u3Ionsea.

3a mo-3aap10049eHO H3CIeIBaHE CHITHOCTTA Ha BBIIPOCA € IeNeCho0pa3Ho J1a ce pas-
TJIeffaT OCHOBOIOJIATAINH, OOIIONPHETH ONpeelICHNs] MMAIN HEMOCPEICTBEHO OTHOLIe-
HHE KBM HETO.

3ona 3a nopaszasane — paiioHa OKOJIO IIEHTHPA Ha B3pWBA Ha 3apsia, B PaMKHUTE HA
KOHTO ce OCUTYpsIBa 33/1aIcHATa CTEIICH Ha Iopa3sBaHe Ha IIeITa.

Vazeumocm na obexma (yenma) — cTenieHTa 3a BB3MOXKHO ITOpPa3siBaHe HA 00EKTa TIpU
BB3/ICHCTBHE C PA3IMIHU CPEACTBA 32 MOpa3sBaHE B 3aBHUCHMOCT OT HETOBOTO Pas3Iojo-
JKeHHe, pa3MepH, (QyHKIMOHATHA CXEMa, 3APAaBHHA, CTETICH Ha 3aIlUTa, HAINIHH CPEICT-
Ba 3a POTHBOAEHCTBHE 1 T.H [4].

Tounocm na cmpenbama — OIEHKAaTa Ha MOJIOKEHUETO HAa TOUKUTE Ha ITOMAJCHUETO
(paspuBute) Ha cHapsiga (pakeraTa, Kypiryma) CIpsiMO meita (ToYKara Ha MpHIIE/IBAHE),
OILICHsIBAHA IO BEPOSTHOTO KPBroBo oTkioHeHwe (E,y).

Opvorcue — yCTpOHCTBa U CpPeICTBa NMpeAHA3HAYECHH 3a MOpa3sBaHe Ha NPOTUBHHKA
BBB BHOPBKEHH CONBCHIN. OOHUYAitHO ce ChCTOAT OT CPE/ICTBA 3a MOpa3siBaHE M CPEICT-
Ba 3a JOCTAaBSIHETO UM JI0 IIEJITA, MO-CIOKHHUTE OPBXKHS BKIIOYBAT CHIIO NMpUOOpH U
yCTpO#icTBa 3a yrpaBieHne U HacouBane [4].

39
ApudMoMeTsp — MaIIHHA 32 CMATAHE.
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Cpeocmea 3a nopassasane (CII) — cberaBHa dacT Ha opbkuero (cHapsia, 6omba, Mu-
Ha, OoifHa YacT Ha PaKeTH U Jp.) MpeIHa3HAYEeHA 38 HEMOCPEICTBEHO Bh3ICHCTBHE BEPXY
obexra (uenra).

B peunnka Ha omeparuBHO-cTpaTerndeckure Tepmunn (c. 124) e mameHo cremHoOTO
onpenenenue 3a noustueto BTO: ,, Cpedcmeo 3a nopasseare ¢ ynpaeisema mpaexmo-
pus (paxema, 6omba, mopnedo, boen enemenm, CHapsd, MUHA u Op.) ¢ HEAOPEHO CHAPS-
JHCeHUe, He3aBUCUMO O PA3CMOSAHUEMO HA CMpeioamad, OCUsypssamo ¢ 6eposmHOC
OnU3KA 00 eOUHUYA, CL2IACY8AHE HA 30HAMA 34 NOPA3A6aAHe HA DOUHUmMe Yacmu U 30HA-
Mma Ha ysa36uMocm Ha oOeKmume 3a nopasiaeéane (QYHKYUOHATHO 00eOUHeHU 6 eOuHeH
npoyec coC cucmemume 3a UHGOPMaAyUoHHO ocuzypasare (6 Mo6a YUCLO PA3Y3HABAHE U
yeneyraseare, OOUHO ynpasienue u cépwv3ka)’.

B m3BeneHoTO ompeneneHne MOXe Ia ce OTOENeXaT KAKTO IOJMOXKHUTEITHH acHeKTH,
Taka ¥ HAKOM HeZOcTaThIM. KBM mbpBHTE MOXKE a ce OTOENIEXKH TOBa, € aBTOPHUTE Ca
00BBp3aIM TOYHOCTTA Ha cTpendaTa ¢ edekTuBHOCTTA Ha m3non3Bane Ha CII upes omnpe-
JIETICHO ChIIACyBaHE MEKIy 30HATa 3a I0opa3siBaHe Ha OOMHHUTE YacTH M yS3BHMOCTTA Ha
00EKTHUTE 3a Opa3sBaHe.

Axo ce mpuabpkaMe KbM JAZeHOTO ONpPEZENeHHe Clie[Ba, Y€ IPH BB3ACHCTBHE 110
€IHU LIeJIN CPEICTBOTO 3a MopassBaHe e ce orHacst kbM BTO, a mo apyru nienn — Hama
Jla ce OTHACS KbM TsX. B cIydast BCHUKO 3aBHCH OT TOBa B KaKBO CHOTHOIICHHE Ca 30HA-
Ta 3a Hopa3sBaHe Ha OOHHMTE YAacTH M 30HATA 33 YA3BUMOCT Ha Pa3TIICKTAHHS OOEKT.
CrnenoBatenHo, TpsiOBa a ce YTOYHSBA BHB BCEKHM KOHKPETEH CIIydail IpU BB3ACHCTBHE
BBPXY KaKBU 00EKTH JIaJICHOTO CPEACTBO 3a Mopa3siBaHe Moxke aa ce cunra 3a BTO. Kem
HEIOCTaThIUTE Ha TOBA OMpE/EICHUEe MOXKE Ja ce T00aBH, Ue ChIACYBAaHETO CE OCUTY-
psiBa C BEPOSTHOCT OJIM3Ka O €IMHUIA, KOETO ¢ OTYNTAHE Ha OTKIOHeHHeTo Ha BY or
TOYKATa Ha MPUIEIBaHE MPAKTHIECKH IIIe € HEBB3MOXKHO J1a C€ JIOCTUTHE.

3omaTa 3a BE3MOKHO mopassisane (3BII), kakro u ys3Bumure 30uu Ha temmte (Y 3LI),
OCHOBHO 3aBHCAT OT XapaKTE€PHUCTHUKHUTE Ha W3MOI3BAHUTE CPEIly OoOeKTa CpeicTBa 3a
Nopa3siBaHe, CTETICHTa Ha YCTOMYMBOCT HAa O0EKTUTE CPEIy JCHCTBUETO Ha TE3U CPEACT-
Ba 3a MOpa3sBaHe ¥ B3aUMHOTO pasmnonoxenue Ha ooekra u CII.

Ilo To3M HAa4YMH rOPEIOCOYEHOTO TBBPACHUE 32 BHCOKOTOUHHTE OPBHXKUS MOXE Ja
OB/ M3MOI3BAHO B JANCHHS CIIydadl caMo 3a ONpenelieH BHJ CPEICTBa 3a MOpa3sBaHe
IIpU BB3JEHCTBHE N0 KOHKpeTHH 00ekTH. Ako Y3I[ mpesmmraBa cemectBeno 3BII, To
TOraBa HsIMa 3HAUCHUE Jaji 30HATa HA MOMAJEHHE € B 30HaTa Ha yI3BUMOCT Ha O0EKTa,
TOH IIle Ce CUMTA 3a TIOPa3eH WM HEMOpas3eH ¢ HeAOoCTaThuHa e)eKTUBHOCT U 32 HETOBO-
TO YHHIIIOXKaBaHe IIe TpsOBa Ja ce M3MONM3Bar moBede OGoenpumacu — ToecT TakoBa CII
HE MOXe Jla ObIe OTHECEHO KbM KJIaca Ha BHCOKOTOYHHUTE OPBIKHS.

OcBeH TOBa MOTaT Jla Ce HAIPABST CICTHATE 3a0€IIeIKKH 10 ITOBOJ OIPE/ICIICHNETO 32
BTO:

ITwvpeo. Kaxso ce pa3bupa 1of ,,chIIacyBaHe Ha 30HaTa 3a nopassBane Ha BY u 30-
HAaTa HAa YA3BUMOCT HAa OOEKTa 3a MOpa3sBaHe ¢ BEPOSTHOCT Onu3ka 1o exunuma” ? B
TO3M CIIydai cTaBa AyMma 3a ITIOKPHBAHE HA 30HAaTa Ha ySA3BHMOCT Ha 00OEKTa ChC 30HATa
Ha nopassiBane Ha CII ¢ rapantupana BepostHocT ot 0,9, KakTo € IpHeTo B TEOpHsATa 3a
e(heKTUBHOCTTA.

Bmopo. 3onata Ha BE3MOXKHOTO IIOpa3siBAHE M 30HATA Ha YS3BHMOCT Ha IIENTa ca
B3aUMHO CBBp3aHH exHa ¢ apyra: 3BII 3aBucu kakTo oT MomHOCTTa Ha OOMHATa YacT Ha
CII, Taka u OT yI3BUMOCTTa Ha oOckTa Ha AelicTBre; Y 3Ll Ha CBOWA pel, 3aBHCH OT 3aIly-
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TeHOcTTa Ha obekra M MomiHocTTa Ha BU Ha cpexcrBara 3a mopassBaHe, JeHCTBAIIN
BBPXY HETO.

Tpemo. 30Ha 3a BE3MOXXHO Iopa3sBaHe Ha BY — xapakTepucTuka Ha CpeACTBaTa 3a
[opa3sBaHe ONKCBAIU MoIHOCTTa Ha bY npu Bb3AeHCTBUE IO KOHKPETHA LEl. Y SI3BU-
Ma 30Ha — XapaKTEepUCTHKa Ha OOEKTa 3a Iopa3siBaHE NpH BH3JICHCTBHE HA KOHKPETHO
CII.

Yemevpmo. Kaxso ornomenne kbM BTO mma ,,uH(OPMAIMOHHOTO OCHTypsIBaHE:
pa3y3HaBaHe U IeJieyKa3BaHe, OOMHO yIpaBlIeHHE U CBPB3Ka”, KaTO CPEACTBO 3a Opass-
BaHe, KOETO B TOJSIMA CTETIeH ce oTHacsl KbM crucreMara Ha BTO - HocuTens Ha opbxue-
TO ¥ CPEJICTBATa 32 OCHI'YpsIBaHE?

Ilemo. KaxBo 03HauaBa ,,BUCOKAa TOYHOCT”, C KAaKBO C€ M3MEPBa M MOXKE JTH M3001I10
na Ob1e u3mepeHa?

Hlecmo. 3amo kpM BTO ce oTHACAT caMO YIPaBIIsIEeMHUTE CPECTBA 3a MOpa3siBaHe?
A HeympaBIsIeMHUTe, KaToO HAMpUMEpP OPBXKHATA C HOBH (DM3MUECKH CBOMCTBa (Jla3epHH,
PaJNOBBIHOBH)?

Maiko rmo-pa3iIngHO CMHCIOBO 3HAUEHHE Biarat aBropure B nousruero BTO mo or-
HOIIICHHE Ha TI0-PaHO H3BEACHOTO ompezenenue [5]: ,,BHCOKOTOYHO OpBKHE ¢ TOISIM
00XBaT — CPEACTBO 3a MOpa3sBaHE C YIPABIIEMa TPACKTOPUS W KOHBEHIIMOHATIHO CHA-
pSDKEHHE, OCHTYPSBAIO NPH ITBPBUS MYCK H30MPATEIHOCT M BHCOKA BEPOSTHOCT 3a
Iopa3siBaHe Ha IENTa OT ONpeZeieH THUI 4pe3 MPsKO MONaJaHe B HEHHUTE YSI3BHMHU
€JIEMEHTH WJIY TTOMa/IaHe Ha OOMHUTE JacTH B 30HATA 3a [TOpa3sBaHe’ .

B ToBa onpenenenue 3a ocnoBa Ha BTO ce mpreMa He TOKPUTHETO HA 30HATA 3a I10-
pa3siBaHe M ysA3BHUMaTa 30HA Ha LENTa, a ,,JI0pa3siBaHe Ha IIeJITa C BEPOSTHOCT OJIM3KaA 10
enuauIa”. OaKkTHYECKH CTaBa JyMa 3a BUCOKO €(EKTHBHO OPBIKHE, KOETO CE SIBSBA I10-
BA)KHO IIPH PEIIaBAHETO HA IPAKTHIECKH 3a4a4H.

CrpInecTByBaT HSIKOM HEOIPEICHOCTH B ToBa ompenenenue. Ilpuerara ,,0mm3ka 1o
€AVHHUIIA BEPOSITHOCT 3a T0pa3siBaHe Ha IeTa” W TOBA, Y€ TaKaBa ,,BHCOKA €(h)eKTHBHOCT
ce roctura gpes npsko nomanexue Ha CII B yI3BUMMES eIeMEHT Ha IeITa WM B3pHUBsBa-
He Ha OolfHaTa JacT B 30HATa 3a IopassBaHe”.

He craBa sCHO CBIIO Kak Ce OCBIIECTBSBA ,,M30UPATEITHO MOMAACHNE B e OT OIpe-
JIeNIeH TUI' TI0 TPAGKTOPHATA Ha IIOJIeTa Ha CPEICTBOTO 3a mopassBaHe. OCBEH TOBa OT
TeopusiTa 38 e)EeKTUBHOCTTA € U3BECTHO, Y€ TONKOBA BUCOKH (OJIM3KH O SUHHIA) TTOKA-
3aTenu 3a eeKTUBHOCT ¢ eauH mycKk Ha ClI e HeBB3MOXKHO Ja ce IMOCTHIHAT, KaKTo € U
MaJIKO BEepOsITHO mpsikoTo momajgerne Ha CII B menra, KaTo ce UMaT MpEeIBUI TOIHOCT-
HHUTE XapaKTEPHUCTUKY HA CHCTEMUTE 3a HACOUBAHE U MHAWBHIYATHUTE XapaKTEePUCTHKA
3a TEXHUYECKOTO pa3ceiiBaHe Ha CpeCcTBATa 3a IIOpa3sBaHe.

KBM nonoxutenHuTe cTpaHy Ha JaASHOTO ONPEACICHHE MOXKEM J]a OTHECEM TOBa, e
aBTOPUTE Ca CBBP3AJIN KOHKPETHHUTE CPE/ICTBA 3a MOpa3sBaHe C KOHKPETHHU LENHU —,, [IETTH
OT OIpe/ieNicH TUIT .

Heka jia pasriteiame HSKOH APYTH ompeernenus ua rnodstueto BTO [6].

ITvpeo. BUCOKOTOYHO OPBXKHE — TOBA € TAKBB BHJI yIPABIISIEMO M CAMOHACOYBAIIIO CE
KOHBEHI[FIOHATHO OpPBXKHE, BEPOSITHOCTTA 3a IIOpa3sBaHE HA KOETO C IMBPBUS IYCK IO
MaJIOpa3MEpPHN CTalMOHAPHU W TOABIKHH LM, HAMHUpANIW Ce JOpU Ha Tpejena Mo
pa3CTOsSHHE Ha HOCHUTEIIS Ha OPBHKUETO € OJIM3Ka 0 €IMHUIA BbB BCIKAKBH yCJIOBHS Ha
00CTaHOBKAaTa U MPH aKTHBHO IPOTUBOAECIHCTBIE HA IPOTUBHUKA.

Bmopo. BucokoTouHO OpBKHE — CPEJCTBO 3a MOpa3siBaHe ¢ YIPaBisieMa TPAaeKTOpUs
(pakera, 60M0a, TOpIIe0, GOCH ENEMEHT, CHApSII, MUHA U JIp.) C HeAPEHO 00opyaBaHe,
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(YHKIMOHATHO OOCIMHEHO ChC CHCTEMHUTE 3a HMH(OPMAIMOHHO OCHTYpsIBaHE, OOWHO
yIIpaBIIeHHE W CBPB3Ka, U30UpaTenHo U eeKTUBHO (C BeposTHOCT He mo-manka ot 0,9 ¢
BPBHS TTYCK), YHUIIOKABAIIO, TOAABSAIIO WM JIe30PTaHM3UPAII0 CHIIUTES HA TPOTHBHHU-
Ka BBB LM JUANa30H Ha PA3CTOSIHUATA HAa CTpenda M pa3dyeTHHUTE YCIOBHS 3a HEToBaTa
OoiiHa yrorpeoa.

Tpemo. BucoOKOTOYHO OpBXKHEe (BUCOKOTOYHO CPENCTBO 3a TOpas3sBaHE) — OrHEBO
CPEJICTBO 3a MOpa3siBaHe C YIpaBiseMa TPAECKTOPHsS C KOHBEHI[MOHATHO (HESIPEHO)
CHapsDKeHHe, (PYHKIMOHATHO CHIIPOBOACHO ChC CPEACTBA 32 MH(POPMAIOHHO OCUTYpS-
BaHe, IUIAHUPAHEe W M3MOJI3BaHe, OOWHO ympaBieHHE U CBPB3Ka, OCHTYPSIBAIIN MIPU IBP-
BHSL TIYCK M30MPATENHO W C BHCOKa BeposTHOCT (ONm3Ka MO €AMHUIEA) MOpassBaHe Ha
LeNTa OT JajZieH THII Upe3 MPSAKO MONaJCHUE B HEHHUTE YSA3BUMHU EIEMEHTH WX B3pUBS-
BaHe Ha BUY B 30HaTa 3a mopassBaHe BbB BCHUKHUTE AWANA30HH U YCIOBHSA 3a OOWHO M3-
TIOJI3BaHE.

Crnenga fa ce pasriiefia TPETOTO ONpeelIeHNe, Thil KaTo 3a MbPBUTE ABE CE HaMUpaT
MHOTO CBHBIIQJICHUS C BEUE PA3TIeJaHOTO ONPEIEICHHE.

ITepBara gacT Ha TOBa ONpeZENeHNe, KbAETO e TOBOPH 32 ,,()yHKIIMOHATHO CHIIPO-
BOJICHO CBC CPEACTBATa 32 MH(POPMAIMOHHO OCHTYpsIBaHE, IIAHMPAHE M H3ION3BAHE,
0OITHO ympaBiIeHHE U CBPB3Ka”, KAKTO Bede Oele 0TOEINA3aH0, B TONIsIMA CTETICH CE OTHA-
cs1 kM cuctemara Ha BTO, cpennaTa gact — ,,[ipu MbPBHSA ITyCK H30MPATEIIHO U C BUCOKA
BeposITHOCT (OJM3Ka 10 eqUHUIA) MOpa3sBaHe Ha LENTa OT JaeH THII — KbM BHCOKATA
e(eKTUBHOCT Ha OPBXKMETO, a HE KbM HEroBaTa BHCOKA TOYHOCT, TPETaTa dacT — ,,9pe3
IIPAKO NONAJCHUE B HEHHWUTE YSI3BUMHM CICMEHTU WM B3puBsBaHe Ha bY B 30HaTa 3a
mopassiBaHe” ce oTHacs HemocpeacTBeHo kbM BTO. Bcmuko ToBa BOIM 10 M3BECTHA
HEOIIPEIETICHOCT M HEeAHO3HAYHOCT Ha JAZCHOTO ONPEACICHHE.

B To3m mokiazn e HampaBeH omuT 1a ce hopMupa 0000IIEH BapHaHT Ha ONpeaeIeHIe
3a OpPBKUATA OT JAJCHUS BHA, KBECTO CE ONHTAaX Ja OTPa3si BCHUKH MOJOKHTEIHH ac-
MEeKTH CBHIIECTBYBAIM B CICIMAIN3MpaHaTa JIUTEparypa OTHOCHO mnonsruero BTO,
KOETO MPEeJOCTaBsSIM Ha BamieTo BHUMaHwue: ,,BTO — ToBa € BUI KOHBEHIIMOHAIHO (HesiI-
PEHO) OpbXKHe, OCHTYPSABAIO TapaHTHPAHO TOpassBaHe Ha MajopasMepHH H I00pe
3aIIUTEHH [EJIN Ha BCSIKAKBO Pa3CTOSHME B MPEAEJINTE HAa HEroBaTa JIOCEraeMOoCT C Mpsi-
KO TOMNaJeHNe MPU MAIBK pa3Xof Ha CPEACTBATA 3a MOpa3sBaHE B PEAHH YCIIOBHS Ha
OOMHO M3IOI3BaHE,,.

ToBa ompezenenre ChII0 NMa peIUna OYEBHAHN HEJJOCTATHIM, & IMEHHO!

ITepBo. BTO Tps6Ba fa ocurypy rapaHTHpaHO YHHUIIOKCHUE, a HE IPOCTO MOPa3sBa-
He Ha obekTa (Ienra).

Bropo. 3amo BTO tps6Ba ma mopassBa camo ,,MaJIKH IO pa3MepH U CHITHO 3aIUTCHH
IeJIH,,, a HEe CE W3IO0JI3BA M CPEIy IIeTH OT TUIIa Ha IycKoBH ycraHoBkH, PJIC, myHKTOBE
3a ynpaBJIeHHE, KOMYHHKAIINY, CKIAQI0BE 3a OOCMPHUIIacH, TOPHBO U APYTH BTOPOCTEIICH-
HH, HO Ba)KHH O0EKTH?

Tpeto. 3amo rapaHTHpaHO IMOPA3sIBAHE HA LEJIUTE CE OCHTYpSBa C ,,IIPSKO IMOMaje-
Hue U HeromsiM pasxox Ha CIL, , a He oT mepBus myck (u3cTpen) ?

Yersspro. He e sicHO kakBO ce pa3bupa mox ,,IpsIKO MOMaJCHNE U HETOIIM pa3Xxoj
Ha CII B peamHu ycnoBust Ha OOWHO HM3IMON3BaHE,, [IpsKo momageHue B Kos 00JacT Ha
nenta? U kakBo 03HauaBa ,,zerossim pasxox Ha CIL,,?

IMero. KakBo ca nmaiy mpeBu aBTOPHUTE KAaTO ca HAIINCAJH ,,II0pa3sIBaHe Ha IEINTe
Ha BCSKAKBO PAa3CTOSIHUE B IPEICIIUTE HAa HETOBaTa JOCETAaeMOCT,,. BesikakBo pa3crosHue
BKJIIOYBA ¥ IIPEJICTHOTO PA3CTOSIHAUE 0 00EKTa.
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[TpuBexnaneTo Ha moBede 3a0eNIeKKH ITO3BOJIABA J1a CE HAIIPABHU M3BOJA, Y€ B OIpe-
nenennero 3a BTO Tps6Ba f1a mpuchcTBaT Hal-MaJIKO TPH YAaCTHU ITOKA3aTeNs, XapakTe-
pr3upamy epeKTHBHOCTTA Ha BCAKAKBH CPEACTBA 3a IOpa3sBaHe. TOYHOCT, CHJIA W MpHU-
JIOXKAMOCT, a CBHIIO M TOKa3aTeNl XapaKTepH3Hpamn] ys3BUMOCTTa Ha obekTa. [Ipu te3n
MOKA3aTeN N MOIITA Ce sIBsBA 30HATA 3a Topa3sBaHe Ha oOekra (1eira), moKa3ares T04-
HOCT - BEpOSTHOTO KpbroBo orkioneHne ua CII (BU) crpsiMo ToUkara Ha MpHIIENBAHE,
TIOKa3aTelNs MPIIOKHUMOCT - Pa3CTOSIHUETO U yciIoBusTa Ha m3non3Bane Ha CII, mokasa-
TeNs yA3BUMOCT Ha 00EKTa — MpUBEJCHATa IUIOI Ha IOpa3sBaHe IPH BBH3ACHCTBHE Ha
CII BBpxy menra.

Criopex Te3u OIpeAeNeHHs KbM KJIaca HAa BICOKOTOYHHTE CPEJCTBA 3a MOPAKCHHUE,
M3IOJI3BAHN B aBHanusTa, MoraT fa ce orHecar CII, nmamm BeposITHO KProBO OTKJIOHE-
ure (EBKO) OT TOUKaTa Ha IpHIEIBaHE MO-MaIKO OT 1 M.

K®M Te3m cpexctBa morar Ja ce OTHECAT HMPOTHBOTAHKOBHTE YHPABISIEMU PAKETH
(IITYP), moctaBeHu Ha GOMHUTE BEPTOIETH U NIYPMOBH CAMOJIETH H IIMPOKO M3IIOJ3Ba-
HU B CyXOITbTHUTE BOWCKH. Te OCHI'ypsIBaT MpSKO MOMaJCHUE B MAIIOPA3MEPHH Ha3eMHU
uenu ot Tuna TaHk, BMII, BTP ¢ BepositHoct 0,8. ToBa omie He 10Ka3Ba TSIXHATA BUCOKA
e(eKTUBHOCT, THH KAaTO OTYUTANHKH OpOHENPOOMBAaEMOCTTa Ha IENHTE C KOMYIATHBHU
0OMHM YacTH ¢ AWHAMHYHA 3aIMUTA M MAJKUS CpefeH Opod IomameHws, 3a TSIXHOTO
YHUIIO)KaBaHE ca HEOOXOIUMU JBE-TPH PAKETH.

Kpunarure paketn ¢ BE3AYIIHO Oa3upaHe, KAaKTO U IOBEUETO YIPABIISEMU PAKETH OT
KJ1ac ,,Bb3ayx — 3emst”, kato X-25, X-29, X-31, X-58, X-59 ¢ paznuuHu riasu 3a camo-
HacouBare ('CH) B moBedeTo ciyuan He OCHT'YpSIBAT HEOOXOAUMATa TOYHOCT Ha HACOU-
Bare (EBko <1 m), a chIo U MPUIIOKPUBAHE Ha 30HATA 3a TIOpA3sBAHE C CIHA PaKeTa
ysI3BEMaTa 30Ha Ha MOBEYETO HA3EMHH OOEKTH C BEPOATHOCT OJIM3Ka IO AWHHMIIA, BCIIEA-
CTBHE Ha KOETO, Te HE MOraT Ja ce MPHINCIAT KbM Kiaca Ha BTO.

Enyauann ManopasMepHH c1ab0 yS3BUMHM LIEJIH OT THIIA HA IIyCKOBA YCTAHOBKA, aB-
tomobwui, PJIC, camorner i BepTONeT Ha OTKPHTA ITO3UIMS IIPH TOYHOCT Ha ITOMaJCHU-
€TO Ha CPEJCTBaTa 3a Mopa3siBaHe B IENTA He MoBeue oT EBko = 2-3 m morar na Obaar
YHUIIO)KEHU, HO BE€Ye C OPBXKHE OT APYT Kiac. B To3m cMuChI, TepMUHA ,,BUCOKOTOTHO
opbxne” MOXKe Ia ObJe M3MONM3BaH 3a rojIsiMa IPyNa CPEACTBA 3a MOpa3sBaHE NPH Bb3-
JIEUCTBHUE 110 CAMHIYIHA MAJIOpa3MepHa IIell.

3aeaHO ¢ TOBA MKOHOMUYECKATA LEIEeChOOPa3HOCT 3a M3MON3BaHE Ha TOYHO (U OmIe
TOBeUYe Ha BUCOKOTOYHO) OPBXKHME MO OMpeesieHa IIeJl, HaMupama ce B ChCTaBa Ha TPy-
noBa (IUTOIIHA) TIeM, € J0CTa OTpaHMYeHa M 3aBHCH OT OIepaTHBHATA HEOOXOIUMOCT M
3HAYMMOCT Ha 0OekTa. 3a pelraBaHe Ha Ta3u 3a7ada Ha BbopbxkeHue BbB BBC nma cpen-
CTBa 3a IOpa3sBaHe Ha IUIOIHY [eJH — aBHOOOMON, KOHTEHHEpH U HEyNpaBIIsieMU aBHa-
IOHHH PAKeTH C Pa3IMIHO IIPeAHA3HAUCHHUE.

B T031 cMHCBHII, OT IPOBECHUSI aHAIHM3 ce BIDKAA, 4e TepmuHa BTO croTBeTCTBA Ha
JI0CTa OrpaHUYCH KPBI CPEACTBA 3a TOpa3siBaHe, KOUTO 0€3 BPh3KaTa MEXKIy OOCKTHTE 1
ycnoBusTa Ha OOWHUTE JCHCTBUS BHOOIIEe HAMAT NpuioxeHue. OT BCHYKO TOBA CJE/Ba,
4e M3I0JI3BAHETO Ha TO3M TEPMUH TpsiOBa /1a € JocTa KOPEKTHO, Thi KaTo B JEHCTBUTEIN-
HOCT BHCOKOTOYHOTO OpPBXKHE € JocTa Maiko (He moede or 3-5%) OT OpBKUETO BHB
BugoBere BC 1 pooBeTe BOMCKH, a M KOMHYIECTBOTO HA 00EKTUTE (L[ENHUTE), TI0 KOUTO €
MKOHOMHYECKH IIeTIeChOOpa3Ho Aa ce M3MON3BAT TE3H CPEACTBA 3a IOpa3siBaHe, CHINO €
OrpaHNYCHO.

IIpu BB3aEHCTBYE 1O onpenencHn nein (0bektu), BTO e HeoGX0amMo 1a OCHTypsiBa
MaKCHMaJHaTa CTEIeH Ha IMopa3sBaHe — TAXHOTO YHHUIIOXKaBaHe. lIpwm cTemeHure Ha
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mopassiBaHe — MMOAaBsHe, [e30pranu3anus (M3BaKaaHe OT CTPOsST) — CJIE U3BECTHO BpeMe
L[EJTUTE MOraT Aa ObIaT BE3CTAHOBCHHM, B PE3Y/ITAT Ha KOETO ce IyOM CMHUCHIIa Ha BPB3-
KaTa ,,BICOKOTOYHO CPEACTBO — BUCOKOE()EKTHBHO CPECTBO” .

Axko BTO ce pa3paboTBaT 3a yHHIIO)KCHHME Ha OMpEICIeH THI 00ekTH (IenH), TO
MOIIHOCTTa Ha OOMHUTE YacTH IIe ce OMpEeAeNs OT yCIOBHUETO 30HATA 32 MOpa3sBaHe Ha
LesTa npu B3puBsiBane Ha BY na npunokpuBa ¢ rapantupana BepostHoct P > 0,9 ysi3Bu-
MaTa 30Ha Ha IIeNTa, pa3chriacyBaHeTo Mexkay bU u ToukaTta Ha mpurenBaHe TpsiOBa oa
0bJle KOMIIEHCHPAHO 32 CMETKa Ha yBeJIMUaBaHe Ha Macata Ha bY.

IMpu myck Ha CII ot Hocuren ¢ Maika Bucounta Ha monet (200 — 300 m) u moner Ha
CII Ha mpezeTHO Manka BUCOYMHA ChC CIeBaHE pereda Ha MECTHOCTTA, KOETO € Xapak-
TEPHO 3a KpHjIaTuTe pakeTH, pazceriBanero Ha CII mo pascTosiHMe MOXe Oa € OT HOpSAb-
Ka Ha HIKOIKO MeTpa. Ako mycka (crpembara) ua CII ce u3BbpIIBa TI0 [T, UMAIA H3-
BECTHO TPEBHIABAHE [0 BUCOYMHA (MHOTOSTAXXHH 3IaHMUsI, CTAHIMH 32 CHIIPOBOKIAHE,
PJIC pa3smonaskeHn Ha BUCOYMHH, TIEUIEPH B TOPH | JIp.), TO TPU BBHHIIHO IIEICyKa3BaHe
(c moficBeTKA Ha 1eNITa) € JOCTAThYHO BUCOKA BEPOSITHOCTTA 3a monaaehue Ha CIT nven-
HO B ys3BUMaTa 30HA Ha I[EeNTa.

Heobxoammo e n1a ce oTdemneku ome eIHo BaKHO 00CTOATENCTBO. bruTyBa MHEHMe,
4e Hanmarero Ha BTO no3BoisBa CHINECTBEHO Jla Ce CHIKM HEOOXOIMMOCTTa OT TOYHO
olpeseIsTHe Ha KOOPAWHATUTE Ha IIEJINTE, KOETO € BAPHO CaMo 3a Ooemnpumacy, cHaOAeHN
¢ I'CH, no3BonsBamu fa ce KOMIIEHCHPAT AOCTATHYHO JOOpE TOJICMHTE ITbpBOHAYAHA
TPEIIKH IPH W3BBPIIBAHETO HA ITYCK.

VYrpasnseMu cpeicTBa 3a IopassiBaHe, CIOCOOHM e(heKTHBHO J1a TOPa3siBaT TOISIMOTO
pa3HOOOpa3me OT Ha3eMHH LEJH, Pa3INYaBalll ce MO pa3MepH, JKUBYUIECT, TTOJBIKHOCT,
CTPYKTypa Ha (YHKI[OHHMpaHE W IPYr'H IapaMeTpH, He chinecTByBaT. Karto mpaswmio,
TaKOBa CPEACTBO CE pa3padoTBa 3a BH3JCIHCTBHE MO KOHKPETHA TPyNa OT IEIH, MMAaIl
€IHAKBO LIEJICBO MIPEAHA3HAYECHHE MM CHIIOCTAaBUMOCT 110 JKUBYIECT.

Ha ce mpuuncnsBar kpM kinaca Ha BTO aBualimoHHUTE €JHOKPATHUA KaceThYHU OOM-
0H, CHapsDKCHU ChC CAaMOIIPHIIECTIBAIIN CE MPOTUBOTAHKOBY OOMHH €IEMEHTH, HE € ChB-
ceM KOpPEKTHO, ThH KaTO 3a TapaHTHPAHO YHHIIOXKaBaHE HAa €JWH TaHK € HEOOXOIIMO B
Hero na momagHar 3 - 4 ememenra (B kacerara Te ca 15). B ompenesnenu ycnoust (mpu
BB3/ICICTBIE 110 TAHKOB B3BOJ B PaliOH 3a ChCPENOTOYABAHE) C €HA TaKaBa KaCeThUHA
6oMba MoXke a ce mopasar 4 — 5 tanka. Br3HMKBa BRIPOCHT, KOE € CPEACTBOTO 32 TIOpa-
3sBaHE — KaceTara WM HeHHMAT eleMeHT? AKO ¢ eJeMeHTa, To Toif He ¢ BTO, ako e
msIaTa kacera, To 11 € BTO, HO ¢ M3BECTHH YCIOBHOCTH, ThH KaTo B ITOBEYETO CIIydan
toBa CII He oTroBapst Ha OCHOBHUTE M3UCKBAHMS, IPEIIBEHH KbM OPBXKUETO OT TO3M
KJ1ac.

ABmarnonHuTe Oapaxkupaimy cybboenpumacn — OGOETPHUIACH OT HMPHHIMITHO HOB
THII, Ca CIIOCOOHU [1a TIOPA3SIT CIOKHU M KPUTHISCKH BaXXHH HA3eMHH 00CKTH (IIeITH) 1Mo
BCSIKO BpeME€ Ha JCHOHONIWETO M T'OAMHATa U IPH BCSKAKBU IPHPOTHH YCIOBHS 0e3
Biam3aHe B 30Hata 3a IIBO ma mporuBHmka. Te3m cpexcTBa 3a mopassBaHE MoOraT Ia
M3BBPIIBAT IPONBIDKUTENEH MOJIET B 30HA 3a JISKYPCTBO BBB BB3/yXa, Aa u30epat Lel u
Jia s cIeAT 0 MOoJdydyaBaHe Ha KOMaHja 3a HeWHOTO yHuIoXaBaHe. /locTolHCTBaTa Ha
Te3u Ooenpunack KaTo Obp3aTa UM PEeakIfHs, MaJKaTa UM 3a0€IeKIMOCT U ITOCTOSTHHOTO
MPUCHCTBHE B 30HATA 33 OOMHM NEHCTBUS, TO3BOJSIBAT IPH M3ITBIHIBAHE HA U3HCKBAHU-
sta peassern keM BTO, Te 1a ce onpenenst kaTo 0COOCH BUJ OPBXKUE OT TO3H KIIac.

Busrneanre Ha komanaBanusta Ha apmuute Ha CALLl 1 HATO ca, 4e BUCOKOTOYHO-
TO OPBXKHE C€ SBSBA OCHOBHO CPEICTBO 3a JOCTHUTAHE HAa OTHEBO NPEBB3XOICTBO HAJ
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MIPOTHBHUKA B ChbBPEMEHHUTE BOIHM M KOH(MIMKTH. ToBa ce MOTBBp)KAaBa OT pe3yiTa-
TUTE OT BOeHHMTE neiictBus B Ilepcmiickus 3anmuB mpe3 1991 u 2003 r., a cbiio u or
koH(umKTHTE B Adranuctan u Mpak. Pa3BUTHETO U yCHBBPIICHCTBAHETO HA CUCTEMUTE
U KOMIUIEKCHTE YIPABIIEMO M CaMOHACOYBAIIO CE OPBHKHE JOBEAOXAa IO KAUeCTBEHH
HM3MEHEHMS B XapakTepa Ha BbOpBKeHaTa 00pOa M 10 1mosBaTa Ha HOBU ()OPMH H CIIOCO-
0w 3a BoJIeHEe Ha OOMHUTE JEHCTBUSL

YcmopenHo ¢ ToBa TpsaOBa aa ce orbenexu, ue BTO He Morar HaIrbIIHO J]a 3aMEHST
obuJaifHuTe CpencTBa 3a mopassBane. [locaenHuTe, KakTO NMpeay, Taka U Cera, IHUPOKO
ce M3IIONI3BAT 3a MOpa3sBaHe Ha Pa3IMIHU 00eKTH, a B ToBa Bpeme BTO ce n3nmomsBar 3a
Nopa3sBaHe Ha KPUTHYECKU BaKHU OOEKTH B HAIIPABJICHHUETO Ha TJIABHUS yIap.

Omnmnta ot 6oitauTe aeiicteus B FOrocnasus, Adranncran, Upak u B CeBepen Kapkas
nokasa, ue BTO, pa3paborBamu ce mppBOHAYaIHO 3a BoAeHe Ha Oopba ¢ TexxkaTa Opo-
HETaHKOBA TEXHHKa CE OKa3a e(eKTUBHA U CPEIly OTJACTHU SIMHUYHH Ienu. MIMeHHo Te
CBCTaBJISIBAT OCHOBHATA YAacT OT OOEKTHTe 3a mopassBaHe. OCBeH TOBa, OOMHUS ONHT
MIOKa3Ba, Y€ OPBIKUATA, KOWTO TPHUTEXKAaBaT BHCOKA TOYHOCT, MMAT MAJbK PaguyC HA
MOpa’keHNE, KOETO OCUTypsiBa MUHUMAJIHU 3aTyOu IPH PelIaBaHEeTO HA OTHEBU 3aJa4dH U
MO3BOJISABA J]a c€ M30ETrHaT JKePTBU CPeJl HACEJIICHUEeTO, KOUTO HE Ca BBBICUCHH B KOH(D-
JIMKTA U C€ M3KIIIOYBA IMPHIMHIBAHETO HA 3HAUUTEIHU Pa3pylIeHHs HA 00EKTH OT MH(-
pacTpyKTypaTta U OT IPaKIaHCKUTE ChOPHKCHUSL.

VYcmnopenno ¢ ToBa He cunrtaM, ye BTO npeanHo ce BIHCBar B CIIEHapUHUTE HA KOHT-
PaTepOPUCTUIHHTE ONIEPAINY, XapaKTepa Ha BOCHHUTE JEHCTBUS B TE3H ONEPALIH U3HC-
KBa pa3pabOTBaHETO Ha HOBM TaKHMBA BHJIOBE OPBIKUE, NPEJHA3HAYCHH OCHOBHO 32 YHH-
II0’KaBaHEe Ha CHOPBKEHMS OT THIA HAa yKPEIEHW IMO3UIUK Ha OTHEBHUTE CPEICTBA, KO-
MaH/IHH IyHKTOBE, yoexwua u ap. [2]

Mmuennero mu e, ge noustrero BTO ne TpsiOBa 1a THPIU HEKOHKPETHH H3pasH OT
THIA: ,,C BUCOKA BEPOATHOCT”, ,,C BEPOSATHOCT OJIM3Ka, 10 EMHUIA”, ,,CTETICH Ha 1opassi-
BaHE Ha IENTa - YHHUIOXKEeHUE , ,,[I0/IaBsIHe WM Ae30praHu3upane”, ,,ipx HETOJIsIM pas-
XOf Ha cpexacTBaTa 3a nopasssane”. [loustuero BTO Tpsi6Ba 1a chabpika €XHO3HATHO
BB3IPHEMAIIHN C€ JAHHU U TIOKA3aTeIIH.

Ha ocnoBaTta Ha BCHYKO H3JIOKEHO A0 TYK, NpeIjiaraM CISOHOTO OIpeeNieHHue Ha
TOBA TIOHATHE!

BHCOKOTOUHO OpBXKHeE - CPEACTBO 3a MOpa3sBaHE C YIpaBisieMa TPAeKTOPHUS ¢ KOH-
BCHIIMOHAIHO CHApsDKEHHE, OCHTYPSBAIIO C MBPBHUS MYCK (M3CTPEN) YHHINO)KaBAaHE Ha
nen (06eKT) OT Ompe/eNeH THII ¢ TapaHThpaHa BepositHocT P > 0,8 BbB BCSIKaKBH yCIIO-
BUSI Ha OOMHO M3IIOI3BAHE.

HuBoto Ha eheKTHBHOCT ce OCTUTa 332 CMETKAa Ha BUCOKATa TOYHOCT HA JOCTaBsHE-
TO OoifHaTa 9acT B 00EKTa Ha JEHCTBUE — BEPOSITHO KPBrOBO OTKIIOHCHHE OT TOYKATa Ha
npHILeBaHe Mo-Mayko oT 1 m — u mowHocT Ha BY, ocurypssamia ¢ BepositHoct P > 0,9
MOKPUTHE HA 30HATa 32 MOPAXCHHE 1 yA3BUMaTa 30HA Ha I[eNTa.

IMpemnoxenoro onpenenenne 3a BTO npensBsiBa HIKOM KOHKPETHH M3HUCKBAHHSA, a
HMMEHHO: YHHIIOKeHHETO Ha IeTH OT OIIPEJIeIeH TUII TPSOBA /la Ce OCHIIECTBSBA OT SIHO
CII ¢ mepBHSA mMycK, TOYHOCT Ha Tomagane Ha BY B menra, He mo-manka ot EBko < 1 m,
IIPUIIOKPUBAHETO Ha 30HATA 3a Mopa3sBaHe Ha BY c ysa3BuMaTa 30Ha Ha 1enTa TpaOBa 1a
ce OCHI'ypsiBa C BEpOSITHOCT He mo-manka oT P > 0,9 — ChbBKYNHOCTTa OT BCHYKH TE3U
YCIIOBHSL L€ JIOBEJE OO YHHIO)KaBaHE Ha IieNTa C rapaHtupaHa BepositHocT P > 0,8.
INpakTHdeckata peanm3alis HAa TE3W M3UCKBAHMS MIPAaBH BH3MOXKHO HAITBIHO 00OCHOBA-
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HO ¥ 00ekTHBHO B Kinaca Ha BTO na ce pasrienar KOHKPETHH CPEJICTBA 3a MOpa3siBaHe,
neficTBaMM 110 onpeenenu uein (06eKTH).

B 3akimouenne nckam 1a oTOenexa, ue M3IMbJIHsIBAHe Ha BHCOKHTE W3UCKBAHMSI, TIPE-
nsisern kKbM BTO e HeBb3MOXKHO Ge3 BCECTPaHHOTO OCHUTYPSIBAHE, SIBABAIIO Ce ChCTaBHA
gacT oT cucremara Ha BTO, nox xoero ce pa3bupa ¢pyHKIHOHAIHO OOCIIMHCHNE B €1~
HEH TIPOIeC Ha CPEJCTBATA 3a Mopa3sBaHe, CPEACTBaTa 3a IOCTaBKa M CPelCTBaTa 3a
VIIpaBJIeHIE ChC CHCTEMAara 3a MH)OPMAIHOHHO OCUTYpsiBaHe (B TOBA YHCIO pa3y3HaBa-
HETO U IeJIeyKa3BaHeTo, GOMHOTO YIIpaBIeHNe U CBPB3KHUTE), OCHTyPSBAIIH TAPAHTHPAHO
VHHIO)KEHHE Ha 1enute (00EeKTUTE) OT OTPe/IeNeH THIL
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3EHUTHOPAKETHA CUCTEMA 3A BJIA3KO JEACTBUE KATO CACTEMA
3A MACOBO OBCJIYKBAHE
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SHORT-RANGE TACTICAL SURFACE-TO-AIR MISSILE SYSTEM AS A
MASS SERVICE SYSTEM

Stoyan N. Chanev

Abstract: The introduction of short-range tactical surface-to-air missile system as a mass ser-
vice system allows it to assess its performance and to draw conclusions about its effectiveness,
taking into account the countermeasures of air strikes

Keywords: Short-range tactical surface-to-air missile system, mass service system, effectiveness

[Nonxonsm BapuaHT 3a onmcBane neiictBusTa Ha CIIBO ¢ oTunrane mpoTHBOAEHCT-
BHETO Ha BB3IYIIHNS IPOTUBHUK € N3IOJI3BAHETO HAa TEOPHATA 32 MACOBOTO OOCITYXBaHE
(TMO). Besika cucrema 3a MacoBo obcmyxBane (CMO) ce cbeToMm OT 0OCITY)KBAIIIH
ycTpoiicTBa — KaHamu Ha obcmyxBaHeTo. [Ipenver Ha TMO e ycTaHOBSIBAHETO Ha KOJH-
YeCTBEHATa 3aBHCHMOCT MEXIy XapaKTepa Ha BXOMSIIUS ITOTOK, NPOM3BOJUTEIHOCTTA
Ha OTJICJTHUS KaHAII, OpOsIT Ha KaHAUTE M €(pEKTUBHOCTTA Ha O0CTYKBAHETO.

3a nma ce pasraexaa eauH nporec kato CMO, To BXOASIIUAT MOTOK OT 3asSBKHU TPsiO-
Ba 1a e npoct ([ToacoHOB), T.e. a TPUTEkKaBa CIESIHUTE TPH CBONCTBA!

® J1a e CTaI[OHAapeH — BeposITHOCTTA 3a moctblBaHe B CMO Ha 3asBKH B HHTEpBaa

OoT BpeMe T H€ 3aBHCH OT MOJIOXKEHUETO Ha MHTEpBaga T BBPXY OCTa Ot ;

® J1a ¢ 0e3 IOCIICACTBUA — 6p0$[T Ha 3a4BKHUTC, MOSABABAI CC B €INH OT UHTCPBAJIUTC
HC 3aBHCH OT 6p0$[T Ha 3asBKUTE, NOSABSIBAIL CC B IPYTUTC,
® J1a € OpAMHAPCH — BEPOATHOCTTA 3a IIOCTHIIBAHC B JaACH MUHUMAJICH UHTCPBAJI OT

BpEMC C OIbJDKHMHA At Ha IBC U IIOBCYC 3asBKU € HpeHe6pC)KI/IMO MaJika.

[TepBOTO ycrmoBue, kKoeTo TpsidBa Aa ObJe M3MBIHEHO € BPEMETO 3a O0CIyKBaHE Ha
3asBKUTE JIa € CIydaliHa BelNW4nHA. B coydas TakaBa XapaKTepHCTHKA Ce SBSIBA BPEMETO
3a obcimykBaHe Ha Bp3mymmHuTe enu (BLI) B Hanera, T.e. BpeMeTO HEOOXOANMO 3a 00CT-
penBaneTo uM. To e ciTydaiiHa BeJIMYHHA, YUSATO NPOXBDKUTEIHOCT C€ ONpEeess B HH-
TepBasia OT MOMEHTA Ha TOJydaBaHe Ha 3aj1adara (B3eMaHe Ha pelieHne 3a 00CTpenBaHe
Ha [ENTa) 10 OICHKA HA Pe3yJITaTHTe OT CTpenbara BKIIOUHTENHO. CIydaifHusIT My
XapakTep ce ONpeAess OT BEPOSATHOCTHUS XapaKTep HA ChCTABAIINTE IO BPEMEHA, TTIABHO
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OT pa3nu4HOTO BpemMernerene Ha 3YP o ToukaTa Ha cpemara ¢ Bl B peanmsyemara 30Ha
1 OT IPOIBIDKUTETHOCTTA Ha CTpedara.

Axo ObaT pasriaegaHd NPUHIMITHATE OCOOCHOCTH HA BXOASIIMAT MOToK BII me ce
BUIM, Y€ T€ MPHUTEKABAT OCHOBHHTE CBOicTBa Ha IToacoHoBHs (mpoct) moTok. Bebl-
HOCT BXOJSIIIMAT MOTOK (HaJeTa) ce ChCTOM OT JAECTePMHHHpPAHH, 00YCIOBEHH OT OIpe-
JIeTIeH! TpaBmiIa OoiHu penoe. B 3onara Ha nmeiictBue Ha CIIBO u HanacsiHe Ha ygapa
obaue Te3W peloBe ce HAapyIIaBaT W T.K. BCHYKO TOBA MMa BEPOSTHOCTEH XapakTep, TO
MIOCTPOEHHUETO Ha HajleTa ce MpUOIImKaBa 0 CBOMTE XapaKTepHCTUKH KbM [loaconoBust
TIOTOK.

3PC 3a 6mu3K0 JeficTBHE ¢ JajiledHa TpaHuiia Ha 30Hata 3a mopaxenue (3I1) no 10 km
ce npencraear karo CMO c oTkasn.

XapaKTepUCTUKH Ha 00CITyKBaHETO:

- TMPOABIDKUTEITHOCT Ha OOCITY)KBAHETO — 3aBUCH OT Mapamerbpa ¥ — HHTEH3UBHOCT
Ha obcirykBaHeTo. Onpeens ce OT u3pasa:

p= , €))

KbIeTo: my =M (To5) —MO Ha Bpemero 3a obciyxBaHe, T,; ClydaiiHa BeJIUYUHA;

- IIPOITyCKaTeJIHa CIIOCOOHOCT — OMpEJeNsl C€ 0T MaKCHMAJHUS OpOH 3asBKH, KOUTO
Moxe f1a ce oocayxkar or CMO 3a exuHHMIA BpeMe;

- JIOCTBITHOCT Ha KaHAJWTE — aKo Bcekd kaHanm Ha CMO crex 3aBbpIBaHe Ha 00C-
Ty’KBaHETO HA JIa/ICHA 3asBKa IPHEMa 3a 00CITy)KXBaHEe HOBA 3asBKa U HE U3JIN3a OT CTPOS,
CHcTEeMara ce Hapuda ITbIHOAOCTHITHA.

Hexa pasrneqame CMO c equn kanas. ChCTOSHHETO Ha CHCTEMara ce Aasa ¢ rpad
Ha CHCTOSIHUETO.

A 4 A y
RO [q " RO
2]

4

Our. 1. I'pad Ha cheTosiHMETO Ha exHOKaHamHa CMO
S, (t) — xanambT € cBOOOACH — C BeposTHOCT P (t) ;

S, (t) —xamambT e 3aet — ¢ BepoaTHoCT P (t) -

Bmkna ce, ue or ceerosune S ¢ BeposarHocT P (t) cucremara Moxe Aa IpeMuHe B
CBCTOSIHUE S, € BEPOSTHOCT P, (t) MO BB3NCHCTBUETO HA BXOASIIMS IIOTOK OT 3aBKH €
IIBTHOCT A , HO MOXE ¥ JIa OCTAHE B CHIIIOTO ChCTOSHIE S, Or S, Moxe na ce BbpHe
B S0 T0]] BB3JICHCTBIETO MHTCH3MBHOCTTA Ha 00CITy)KBaHE Ha 3asBKUTE. B crna e:

P, (t) = AP, (t) + uP,(t) , (3]
B crammonapen pexxuM (cries1 HIKaKbB MPEXOJISH MPOIIEC):
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RM)=0; BR,(t)>F; R(t)—>PR
IMonyyaBame ypaBHEHHE C JIBE HEM3BECTHH:
APy —up, =0, (3)

Ho P, (t) u P,(t) — mbaHa rpyna HeCbBMECTUMH CBOMTHSL, CIE/JOBATEIHO CE JOCTH-

ra 10 CUCTeMa OT IBC YPABHCHHS C IBC HCU3BCCTHHU!

APy —up, =0, 4)
Po + p1:1

A
IIpn — = @ — mpuBeneHa IUTBTHOCT HA ITOTOKA OT 3asIBKU MTOTyJaBaMe:

p oL ©

H 2u yq, ku k+Du nu

@ur. 2. I'pad Ha cheTostHUATa Ha MHOrokaHaiaHa CMO ¢ oTkasu

S, — BCUHKH KaHaiu ca CBOOOIHH — C BEPOATHOCT P!

P, - ! . ®)

2
1+494:% 4 42 Za—
TR Nkl

" — BCHYKY KaHAIIA Ca 3aCTU — C BEPOSATHOCT P, :

o
a" nl_ 7
KT R ?
ok

OCHOBHHAT TPOGJIEM TYK €, W€ MOTOKBT OT 3asABKHU (HajeTa) OKa3Ba MPOTHBOICHCT-
BHe. B pe3ynrTar Ha TOBa OpOSIT Ha LEIEBUTE KaHAIH e Ce IIpoMeHs (HamaisBa). Y mad-
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HO ¢ na ce pasrneaa CIIBO, usrpanena ot 3PC 3a 6xm3ko neiictBue kato MHorodasna
CMO, KkbJeT0 N3XOIHUTE JaHHU OT IThPBATa CHCTEMa CE SBSBAT BXOJAINIH 32 BTOpATA.

y
1
1, 1,
1
t t At ts ¢
n n-A,
11 11

Hy Ha

@ur. 3. IIpencrassue Ha CIIBO karo nsydaszza CMO c oTkasu

KbJIETO: /A — HEIOpa3eHUTE CaMOJICTH OT Ipymnara 3a nozassHe Ha [1BO;
A, — M3BaJICHUTE OT CTPOs KAHAIIN OT rpynara 3a noxassise na I1BO.

Ilo cpmecTBo cucremara ¢ N — An KaHaJla € cbhllaTa CMCTeMa C N KaHajua, HO CIIeH

Bpeme A, (c oTuMTane Ha NPOTMBOAEHCTBHETO). 32 BCAKA OT JIBETE CUCTEMH Ca B CHIIA

¢dopmynure Ha Epnanr.

Upes pa3zmensHeTo Ha IOTOKA M M3MOJI3BAaHETO Ha ABy(ha3Ha CHCTEMa Ce IoaydaBa I
ILTBTHOCT Ha HaJleTa 1mo-0nm3ka 1o peannara — urypu Ned u NeS oHaryiepsBar mporeca.
Hexa N,=243at, = 4 munyru. Creposarenno [7, =6.

11
A

24

N W oo

v

Owr. 4. CpenHa ITBTHOCT HA HajeTa

Hexa 4 ot camonerute ca 3a nogassiHe Ha [1BO, a Ha uHTEpBa) €qHA MUHYTA CIEJ
TAX € yJapHaTa Ipymna. Nu OTHOBO € 24, a t, = 4 MHHYTH, HO CE BIJKIA, Y€ 32 BPEMETO

Ha JIeicTBHE Ha yAapHata rpyna [], moctura 10 B IpOIBIDKEHNE Ha B MUHYTH.
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20

v

1 2 4 i

@ur. 5. Peanna mrsTHOCT Ha HajIeTa

ITpum Taka HampaBeHOTO NpuBeXxAaHe Ha cucremara 3a CIIBO xem nBydasna CMO ¢
OTKa3¥ W3BEJICHUTE TI0-TOPE 3aBUCHMOCTH C€ TPaHC(HOPMHUPAT KAKTO CIEABA:

- HMHTCH3UBHOCT Ha O6CJIy)KBaHeTO M .

1 1 1 1
= = ===1, 8
M (Toﬁcﬂ.) M(Tuc ) 1 ( )

m

obcn.

T.K. 32 TakTH4Yecku pazdyery 3a 3PC 3a OMu3Ko ACUCTBHE T =1 MHHYTa;
ye

- UHTEH3UBHOCT (TUIBTHOCT) HA BXOJAIIHS [TOTOK A

A=I; A =I0, A,=11, » ©)

2
KbJIETO: [T, IABTHOCT HA CyMapHHs MOTOK (UeNHs HaeT);
[1, TUTBTHOCT HA ITBPBHS MOTOK (rpymara 3a momassiae Ha [1BO);
JI — TUIBTHOCT HA BTOPHS MTOTOK.

iy
- OPHUBCIACHA INTBTHOCT HA HAJICTA QL.

A
1) 1

a =11, , (20)

- BEPOSATHOCT, 4e 3asBKara Ie Obae oTkasana (1enTa e Obje mpoIycHaTa), mopajIi
(akTa, 4ye BCHUKH KaHAJIU Ca 3aCTH:

Pome = P (11
- CPCAHO YHCJIO 3aCTHU LICICBU KaHAIM!
E:ﬁzA:HH(l—Pn), (12)
y7i
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kbaeTo. A — aGComoTHA IPOITyCKaTeIHa CIIOCOOHOCT Ha cucTeMara. Ilopanu (akra,
ue y=1Bcmydas K= A;

- Opoit HA U3MBJIHEHNTE 3asBKU (BH3OCHCTBIS, CTPEIOH);

3a 1 munyTa Ncmp = A; 3a BpemMeTO Ha Hajera:
At < _C 13
Ncmp = tu - n ! ( )

kpaero. C —1BK;
N — pasxon Ha Goenpurnacu (pakeTn) 3a eHa CTpeoda.

OneHka Ha Ka4ecTBOTO HA (PYHKIIMOHHPAaHe HA CHCTeMAaTa 3a NPOTHBOBbL3YLI-
Ha otOpaHna (CIIBO)

Mo cemectBo nox edexruBHOCT Ha W3rpagenata CIIBO ce pa3bupa creneHTa Ha u3-
IThJIHEHHE Ha TOcTaBeHata 3a1a4da. [1o Tasu npuunaa [1BO He TpsOBa na 6b1e OpHEHTH-
paHa KbM HEW3ITBIHUMATA 3aJada ja He OpaaT momycHaTH ymapu Ha BII mo mpukpusa-
HHUTE BOWCKM M O0EKTH, a J]a ce€ OCHI'YpH TapaHTHpaHa 3aIlNTa Ha BOMCKHTE U OOEKTHUTE
Ha PaBHUINETO Ha NPHEMIIMBUTE 3ary0H, T.€. U3XOJHA TOUKA IPH OIEHKaTa Ha e()eKTUB-
Hoctta Ha IIBO TpsibBa ma Obme mocraBeHAaTa KOHKpETHA 3ajada. B 3aBucmmoct ot
BB3MOkHOcTHTE Ha BII, mpukprBanuTe 00eKTH, BIMSHIETO Ha CPefaTa U pas3noaraeMu-
Te cuuk U cpezcTsa 3a [IBO nocraBenara 3agada Moxe 1a Ob1e:

- cpuBaHe aecTBusTa Ha BIT,;

- oTrpassiBaHe aecTBusTa Ha BIT,

- HaMansBaHe noTeHuana Ha Bl — npu siBHa aCHMHUTPHUYHOCT BHB BE3MOXKHOCTHTE.

Orenkarta Ha e(eKTUBHOCTTA CE M3BBPIIBA 11O ONpenesieHn kputepuu. Te TpsiOBa na
CHOTBETCTBAT HA pelIaBaHaTa 33jada, Aa ObJaT YyBCTBUTCIHH KbM HM3MECHEHHE HA U3-
XOJHHTE JaHHHU, Ja UMAT sBeH GU3nuecKr (TaKTHICCKH) CMHCHI. 3a MPaKTHIECKH pa3-
YeTH Ha TaKTHYECKO HHBO mpu ompexnensHe edexruBHoctTa Ha CIIBO Moxe ma Obme
M3MONI3BaH METO/A 3a pa3der Ha HagexaHocTTa Ha [IBO (MOHSTHETO HAXCKIHOCT TYK €
M3I0JI3BAHO B CMHCHJIA HAa HAJEXKIHOCT HA 3CHUTHOTO NPHUKPUTHE, a HE BEPOSTHOCT 32
Ge3oTkasna pabora). To3u METO € OCHOBAaH Ha M3MON3BAHETO B KAYECTBOTO HA KPHTE-
puii Ha epexruBHocTTa Ha IIBO Koeduumenta na nagexanocr Ha [IBO -K . Tosu

KOS(UIMEHT M3pa3sBa OTHOLUIEHHETO HAa OpOsl YHUIO)KCHH CaMOJICTH Ha IPOTHBHUKA
WM TAXHOTO Maremarmiecko odakBaHe (MO) kpMm obmmst 6poit BI] B Hamera mwin 3a
oTpeieieH TIepro OT OOMHUTE ACUCTBHS:

N
Kll)lﬁ() = N ! (14)
N
y
Crnopen u3bpanus xpurepuii [IBO moxe na 6b1e:
- HagexaHa— K >18%;

HnEo

- ycroiumBa — K= =12-+18%;

HnEO

- cmaba—- K  <12%,

HNBO
KaTO B KQUYCCTBOTO Ha ITOKA3aTECII 3a OIPEACIAHC HA GCI)CKTI/IBHOCTTa ce u3non3zsa MO
Ha KOJIMYECTBOTO IMMOPA3€HU LCIIN.
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Pazgera Morke na ce M3BBPINY B CIIEAHATA ITOCICIOBATEIHOCT |

1) I'pynara 3a omepartusno mnanupane ([OIT) moxenupa aeiictBusita Ha BII ¢ orun-
TaHe Ha erana Ha 00si, BAXXHOCTTA Ha 00EKTUTE, CHinTe U cpeacrrara 3a [IBO, Goitnure
BB3MOKHOCTU Ha BII v BNMsAHMETO HA MECTHOCTTA;

2) BanaBa ce mpar Ha eekruBHOCTTa — KHnBo3a;

3) Ha Gazara na 1.1 ce onpenessTr mapaMeTpure Ha Haiera — N, .t 17, 1, (na

rpymara 3a nmoxassiae Ha [1BO), 77  (IWWIBTHOCT HAa BTOPHSAT MOTOK);
o

4) Omnpenenst ce abCONMIOTHATA MPOITYCKATEHA CIIOCOOHOCT HA CHCTEMATA 4, 1o oT-
HOIIICHUE HA [] ;
n
5) IIpecMsita ce OpoAT Ha BB3JEHCTBHATA 32 BPEMETO Ha JIEHCTBHE Ha Tpymara 3a 1o-

nassiHe Ha [1BO;
6) Onpenens ce MO na 6post iopaszeru BII or rpynara 3a nogassse Ha [TBO:

M m = Aitnl [1_ (1_ Pl)n]KynpKHZKnpKylt ! (15)

KbJETO: N — cpelmeH pa3xox Ha pakeru (Goempwuriacu) 3a eqHa cTpenba OT eIuH Ie-
JICBH KaHAI,
P, — BeposTHOCT 3a nopassBaHe HA CAMHMYHA LEN TIPH €[Ha CTpenba oT
©IMH LIeJICBH KaHall,
kyq — KOe(hUIMEHT Ha yJacTue B CTpenbara OT HEeNeBHs KaHall,

knp — KOS(UIMEHT OTYWTAIl MPOTUBOACUCTBHETO HA MPOTUBHUKA CPEILy

LIeJIEBHUS KaHAT,
k o = KOe(DUIIMEHT OTYMTAI] OOCTOTOBHOCTTA HA IIEJIEBUS KaHAI 32 M3ITBII-

HCHHE Ha IIOCTAaBCHATAa 3ajJa4a,

kynp — KOe(UINEHT OTYHTAI e€(h)eKTHBHOCTTA HA YIPABIECHUETO.

7) Ompenenst ce MO na 6pos mopasenn [TK — A
(16)

n noo '

A, =N, M,

KBJETO: Nu — OposT Ha BI B rpymnara 3a nmopassae Ha [IBO;
1

P, — BEPOSTHOCTTA ellHa el OT Ipylara 3a noxassise Ha I11BO na ynuio-
xu equH LK.
P, ce ompeziens 9pe3 CICAHNIA U3pa3.
an) = Qmme;Pm)pku ’ (17)

KbJETO: Q = — BEPOSATHOCT 3a mpeonoisisane Ha I1BO. 3a nenure  npemuHaiy npes

30HaTa Ha Or'bHA Qm =1;
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W — BEpOSATHOCT 3a M3JIM3aHe B paliOHa Ha 1IeJITa — 3aBHCH OT (pu3uKoreorpadckure
uy

ocoOeHOCTH Ha palioHa M MOOWIHOCTTa Ha OOEKTHTE, ONpefeieHH 3a yaap.
W, =07+09;

P —BEPOATHOCT 32 IIOpPa3sABaHE C OTIUTAHE HA IPOTHBOJACHCTBHETO, P =(,7 ;
nop.

nop

k, —Kkoe(UIMEHT Ha HaJekTHA padoTa Ha ChBKYMHOCTTA Iwatdopma—ACII, kR =09

8) Ipewnsuncnsia ce [TH2 (camoneTute OT Tpymara 3a moxassHe Ha [IBO npemunamm
pe3 30HaTa Ha OTbHSI HAPACTBAT YCHIIUATA HA YIAPHHUTE TPYIIH);
9) Ompezens ce abcomoTHATA NPOMYCKATENHA CIIOCOOHOCT — A, IO OTHOLIEHHE HA

MPEU3YHCICHUS [] ¢ oTunTaHe HamaneHus opoit LK ¢ A,
y

10) Onpemenst ce MO Ha Gpost TOPA3eHH IENH OT BTOPHUS MIOTOK — || B CHOTBETCT-
n

Bue ¢ (15) ¢ u3nmon3sane Ha A H tHz ¥ oT4MTaHe pasxona Ha 3YP;
11) Omnpenenst ce MO Ha 6post TopaseHw IIeNH NPU OTpa3siBaHe Ha HaJleTa:
M,=M,+M, . (18)

12) U3umcnsiBa ce kK ¥ Ce CpaBHsBA C Kk .
HnEo HNBO 300

Touku 1+12 ce mpecmsrar 3a pasnudeH Opoil kaHamu 1+n ot cberaBa Ha 3PC 3a
ONM3KO AEHCTBHE WM pe3yNTaTHUTE ce 3amucBar B TaOmmdeH Bua. HeoOxommmo e ma ce
OrpaHMYM N OT IJIeJHA TOYKA Ha PAlMOHAIHOTO M3IIOJ3BAHE HAa CHIIUTE M CPEACTBATa 3a
I1BO u ocurypsiBane Ha 3€HUTHO NPUKPUTHE HA BCHUKH €JIIEMEHTH OT OOWHMS pen Ha
BOWCKHTE U OOEKTHTE 3a NMPUKPHUTHE.

OnuThT OT mocieaHUTe KOHGIMKTH coun, ye OposT LK, HeoOxoqumu 3a mocturane
Ha e()eKTUBHOCT He IO-HHCKA OT 33/a/IeHaTa, C€ OrPaHUYaBa OT YCIOBHETO:
) (29)

n-An< nyr).apynu

KbACTO: N — An — OCJICBUTEC KaHAJIN CJIC[ HpOTI/IBOZ[eI‘/'ICTBI/IeTO;

n — OpoSAT Ha yIapHUTE IPYIIH.

yo.epynu
HpI/I Ch3aaacHa CJIIOXKHaA BO, HaJIMIXUETO HAa HCHAJC)KIHU CPCACTBA 3a paAnOJIOKaIU-

OHHO pa3y3HaBaHC U 60ﬁHO YOopaBJI€HUE, KOraTo HE € Bb3MOKHO a C€ OLUCHAT LEJIUTE 11O

BaXHOCT, TO T€ C€ IMpUEMAT 3a €JHAKBH 10 BaXXHOCT U U3pa3a (19) HOGI/IBa BUJA.

N—AN<N, o (20)

kbaero: N — OpOoSAT Ha BINTAIINTE TPYIIH.

61.2pynu

Bbposr na LK, 3a KOMTO € M3MBIHEHO YCIOBHUETO k

HNBO > kt—meoxar) ¢ MokasaH Ha

¢urypa Neb (mpumepeH BapuaHr):
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@ur. 6. OrpannuaBane Ha nonocara ot IIK

Upes nokazarenute 3a epekruBHOCT HA CMO MOXe a ce aHaTU3upaT Bb3MOKHHUTE
BapHaHTH 3a IIOCTUTAaHE Ha 3aJaJeHaTa e(h)eKTUBHOCT, KaTo 3a OTIIPAaBHA TOYKA CE B3eMa
Tekymoro cberostaue Ha CIIBO. Ako B pesynTar Ha npeamiecTBamy OOHHN AeicTBHA
“MaMe OorpaHW4eHre B Oposi Ha M3MpaBHUTE CHM U cpexacTsa 3a [1BO, To I'OIl me ce

opuentupa kbM N ... [Tpu Jiurica Ha OrpaHIueHus MOXKE J1a C€ ThPCH ONITUMAITHOCT, T.€.

Jla ce aHaJIM3Mpa OTHOLIEHWETO Ha CPEAHOTO YMCIIO 3a€TH KaHAIH KbM OOIIUST Opoit Ha
KaHaJIUTe; MUHUMU3HPAHE Ha 3aryOHTe; BEPOSATHOCT 3a NPOIYCKAHE HA LENTa —P, Wil

MaKCHMaJHa eeKTUBHOCT.
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"JOINT SUPPORT MAINTENANCE" - AFACTOR IN CONTEMPORARY
OPERATIONS

Kaloyan A. lliev, Radoslav B. Chalakov

Abstract: Joint fire maintenance in modern operations is aimed at bringing such losses to the
enemy, leading to an unacceptable loss of the opponent and a change in the ratio of forces to
our advantage and hence to the fulfillment of the assigned task in the operation. It involves dif-
ferent forces and means, with different possibilities and ways of use.

Keywords: Joint fire maintenance, lost, operations, contemporary operations

CpBMecTHATa OTHEBA MOAAPHKKA € €IHA OT OCHOBHHTE OONHHM (YHKIWH W IIPEAC-
TaBJIsIBa NIPUJIaraHe Ha OTHEBAa MOII, Ype3 Or'bH OT CPEICTBA OT 3aKPUTH OTHEBH IO3H-
MK, CPeJICTBA 3a eNleKTpoHHa BoiiHa (EB), camoser u BepTOIeTH Ha BOSHHOBD3IyIIIHHSI
kommonenT (BBK) u BoenHoMopckust kommonent (BMK), koopanunpana ¢ MaHeBpeHH-
Te popMHPOBaHMS C IIENT YHUIIOXKABAHE, HEYTPAIH3UPAHe U MOIaBsIHE HA MIPOTHUBHUKA.

CpBMecTHaTa OTHEBA MOIIPHIKKA B ONEPAIIMUTE € KOOPIHMHUPAHO KOMIUICKCHO OrHE-
BO BB3JICHCTBUE BHPXY NMPOTUBOCTOSAIINS MPOTHBHUK C IIeJI HAHACSHE HA MaKCHMATHI
3aryOu Ha BOWCKHTE U OPBHKHUATA My U Ch3[aBaHe Ha OJIAronpHsTHH YCIOBHS 32 MOCTH-
raHe Ha XEJNaHWsI KpaeH pe3ynraT Ha omepanusara. CbBMECTHaTa OTHEBa MOAJPHKKA €
OoiiHa (hyHKIWMS, KOATO 00€ANHSABA U CHIIIACyBa YJapHTEe U OI'bHS HA OPHIKHUATA U TEXHHS
nopassBan] eeKT 3a 3aabpikaHe, BB3IPEIITCTBAHE, Ae30pTaHN3UpaHe WM CPUBAHE HA
JIEUCTBUATA HAa IPOTUBHUKOBUTE IPYMUPOBKU B X0/a HAa W3IBIHECHUETO HAa ONEPaTHBHU-
T€ ¥ TAKTHIECKHUTE 3aa9N.

Upes Hest MoTaT Aa ce U3MepBaT pe3yATaTHTe Ch3AaAeHN OT €(h)eKTHBHOTO M3I0JI3Ba-
HE Ha OTHEBAaTa MOII ¥ MaHbOBBPA B TSICHA BPB3Ka ChC 3aIUTATa HA BOHCKUTE U yMEHHUE-
TO 3a ympaBlIeHHE. Ts ce IPOBEXKAa OT BCUUKU OPBXKUSI U CUCTEMH, C KOMTO pasIojara
KOMaH/IBAIIMS HA CbBMECTHHUTE CIUI. MHOTO OT T€3H OPBKUSI U CUCTEMH, C H3KITFOUCHUE
Ha OIpeJeNICHN 3¢MHO 0a3MpaHy OpBKUS 3a cTpenda ¢ AUPEeKTHO HAacOUBAHE, ca B Kare-
ropusita Ha CPeJCTBAaTa 3a ChbBMECTHA OTHEBA IOIIPHKKA, KOUTO IPECTABIABAT IJIaB-
HUS U3TOYHMK Ha OTHEBA MOII.

OcHoBHaTa 1€ Ha ChBMECTHATa OTHEBATa MOJAPHKKA € 3aBOIOBAHE M YAbpKaHEe Ha
OTHEBOTO NPEBB3XOJACTBO HAj MPOTHUBHUKA HA HATIPABICHUSITA HA HAHACSHUTE yHaph C
BOMWCKH, JI€30praHM3UpaHEe HA CHCTEMaTa 3a KOMAHJBaHE M yIPaBICHHE Ha BOWCKHUTE U
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OPBKUATA, HAHACSHE Ha PEIIUTEITHO TOopa3sBaHEe Ha TPYNUPOBKUTE B HANpaBJICHUE HA
yIapuTe ¥ HeTPEKbCHATA MOIPBIKKA HA HACTHIIBAIIIUTE BOHCKH.

Ha Hacrosiust eTar ot pa3BUTHETO Ha CPECTBATA HA BhOpPhKeHaTa 6opba (LIupoKo-
TO BHEJIPSABAHE HA BUCOKOTOYHHM GOEHPHITIACH) BCE MOBEYE CE 3arOBOPH 32 JUCTAHIMOHHI
croco0m 3a pa3rpoM Ha MpOoTHBHUKA. CHITHOCTTA HA AWCTAHIIMOHHUAT Pa3rpoM Ha IMPo-
THBHUKA CE 3aK/IF0YaBa B HAHACSHETO HA M3MPEBApBaIlld OTHEBH yIapH U MPOBEXKIAHETO
HAa OTepanyy OT HOB THII — OTHEBO Cpa)KEHHUE, OTHEBH OOH U Ip.

ChpBMeCTHATa OrHeBa MOJIPHKKA CE TPHJIara Ha ONEpaTUBHO HUBO. BEB BTOpHSA Ciy-
Yaii TOBa ce CIy4YBa, KOTaTo €AWHUAT OT KOMIIOHCHTHTE MPOBEKIa OCHOBHATA OTIEpaIys, a
OCTaHAIIUTE KOMIIOHEHTH TPOBEXKIAT MOUTBPIKAIIH OTIEpaIli B HEroB mHTepec. ETo 3a1mo
CHhBMECTHATa OTHEBA MOAPEKKA MOXKe Jia ObJie onpe/esieHa KaTo Mpuiiarane Ha Crofiene-
HU pecypcH (pasoNoKeHH Ha 3eMsl, BB3yX M MOpE), KOETO BKIIFOUBA CPEJICTBA 32 Pa3y3Ha-
BaHe, HAOIMOICHIE U OTPE/ICIISTHE MECTOIOIOKEHUETO Ha IIeIUTe, KOMYyHHUKAIIUH, OIpe/ic-
JISTHE Ha [ENTATE W B3EMaHE Ha PEIICHUs], KOMaHIBaHE W yIPaBJICHUE, OPBKUS U OLICHKA Ha
OoifHMTE 3aryOH 3a MPEOCTaBsIHE Ha 3aITa Ha COOCTBEHHUTE BONCKH.

B ocHOBaTa Ha cpBMecTHaTa OTHEBa MOJIPHKKA B TEKYHIUTE ONEPAINH € ChBMECT-
HaTa KOOPJMHAIMS Ha yOapUTE W Or'BbHS, Karo IEeNTa € Ja Ce Pa3BUsT HA BUCOKO HHBO
OTIpe/IeNICHN M3UCKBaHUs, KOraTo AaJCHNs] KOMIIOHEHT TPOBEX/Ia OCHOBHA WITH TOITBP-
JKallla ONepalysi ¥ OpHKUATA ca Oa3upaHd HA 3eMsATa, HA MOPE WIIH BBB Bh3/yXa. Beekn
KOMaHAWpP Ha KOMIOHEHT MOKE J1a TIOMCKA OTHEBA MOIPHKKA OTHOCHO HOBOIOSIBUIIN CE
W/WIN OTpeIeTICHN TPEABAPUTEIIHO e, B TakwBa ciiydaw MpH IDTAHUPAHETO HA CHB-
MECTHaTa OTHEBa MOIPBXKKA TPIOBa Ja OBAAT OMpeieNicHH W MPUOPUTU3UPAHH EITUTE
3a mopassBaHe OT HaW-TIOAXO/sIIaTa OphKEHHA CHCTEMa Ha Pa3IoiIOKEHIE Ha CHBMECT-
HUTE CWJIM. 32 Ta3M LIeJI, IPOIECHT Ha TUIAHUpaHEe W HAaHACSHE Ha yJapH, clensa aa Oble
HACOUCH Taka, 4e Ja MO3BOJH Ha OpraHUTE Ja B3eMaT Hall-IoOpOTO pelieHue, a Ompe-
JIENAT HAi-T0OpHUTEe CPEeACTBa 3a BB3ACHCTBUE, Ja M3MON3BAT YCTAHOBEHHW MPOLCIYPHU
MIPOIIECH, HAJICKIHO YIPABICHUE W KOHTPOJ, pasmpe/ieicHHe Ha MEepPCOHAlIa, KEJTaHUTe
e(heKTH OT U3MOI3BAHE HA OPHKUATA U OIICHKA Ha eEKTHTE OT HAHECCHHUTE YIapH, C IEl
Jla ce ONTHMHU3Mpa ChbBMECTHATA OTHEBA MOAIPHIKKA.

[IppBOCTETIEHEH IPUOPHUTET HA CHBMECTHATA OTHEBA MOIIPHKKA € 1a C€ MHTETPUPAT
CHBMECTHHTE JICHCTBUS Ha CYXOITbTHHUS, BOCHHOBB3IYIIHUSA, BOCHHOMOPCKHS U KOMIIO-
HEHTa CHJIM 32 CICHHAITHH OIEpalyy 32 MOCTUTaHEe U HeTPEKbCHATO YAbP)KaHEe Ha OTHe-
BO MIPEBB3XO/ICTBO HAJl IPOTHBHUKA.

OCHOBHHTE IIeJTH Ha CHBMECTHATA OT'HEBA MOJIPHKKA €A’

[J  3aBoroBaHE W HEMPEKHCHATO YIAbPKAHE HAa OTHEBO MPEBB3XOACTBO HAJ IMPO-
THBHUKA TIPU POBEXKIAHE HAa CYyXOITBTHATA OTICPAITHS;

[J  VM3MeHeHHe HA CHOTHOIICHUETO HA CHJIMTE M CPE/ICTBATA IO MCKAHO HUBO;

[J  [e3opraHmupaHe Ha CHCTEMaTa 32 KOMaH/IBAaHE W yIPABJICHUE HA BOMCKUTE U
OpPBKUSTA Ha IPOTUBHUKA;

[J  HanmacsHe Ha pemmMTEeNHO TOpa3sBaHE HAa TPYIMUPOBKHUTE HA TMPOTHBHHUKA HA
HANpaBJIECHMUATA 32 ChCPEIOTOYABAHE HA CUIIMTE M Cpe/ICTBaTa (Ha HAHACSIHUTE YIApH);

[0  HenpexbscHaTa mogaphKka Ha OOMHHUTE IEWCTBHS HAa MaHEBPEHHUTE (OPMHPO-
BaHUS OT ChCTaBa HAa CyXOITbTHHS KOMIIOHEHT.

BaxeH eneMeHT 3a CBOCBPEMEHHO BB3ACHCTBHE BbPXY IOTCHIIMATHUTE LETH € W3-
MOJI3BAaHETO HA CYXOITbTHHUTE, BB3IYIIHUTE W MOPCKHUTE Pa3y3HABATCIHH CPENCTBA 3a
OTKpHBAHE U OIICHSABaHE Ha Te3u Ienu. Ta3u nHpopMarms TpsOBa Aa ObJe TOKIaBaHa B
OpTaHUTE 3a TAPTeTHHT U 32 KOOPJMHUpPaHEe Ha ChBMECTHATA OrHEBa MOAIPHIKKA U edek-
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tute. KoopmuHaTophT Ha CHBMECTHAaTa OTHEBA MOIIPHKKA MOXKE Ja IPHOPHTHU3HPA
HCKaHMATA 32 OTHEBA MOAAPHIKKA CPENly CICHU(GHUIHH HETH M CIel TOBa Ja Ha3HA4IH
CPEeZCTBO 3a TOpa3sBaHE Upe3 M3MOJI3BAaHEe Ha MH(pOpManus 3a HAINYHHUTE OpPBXKEHHN
CHCTEMH U PECYPCH U BHCOKOKAYECTBEHO CHTYAI[MOHHO pasmpenenenue. Llenra e ga ce
HaIpaBU BPEeMEBH Ipa)UK Ha IOpa3siBAHETO Ha MCKAHHUTE IIENH, ONTHMHU3HPaHe Ha edek-
Ta Ha MOpa3sBaHe Ha IIENUTE U He3a0aBHO M3MON3BAaHE HA MOCTUTHATHS eEKT CIIes Kpast
Ha OTHEBOTO Bb3/ICHCTBUE.

3a a ca CbBMECTHMU CHJINTE U CPE/ICTBATA IIPH IIPOBEKAAHE HA ChBMECTHATa OTHEBA
MIOAAPEKKA, TPAOBA []a Ce M3IOJI3BAT €JHAKBH IOHATHS OT BCHUKH yJacTBAIU B Hes,
TaKMBa KaTo: yapH, O'bH U e(eKTH.

VY napu ¥ OrbH € M3M0I3BaHe HA OPBHKEHHN CHCTEMU 3a Ch3aBaHe Ha CHEIM(DUIHI CMBp-
TOHOCHH I HECMBPTOHOCHH e()eKTH HaJl IienTa B 6opOaTa 3a OrHEBO MPEBH3XOACTBO.

EdexrsT ¢ dhusndeckd, HYHKIMOHAICH WIN TICHXOIOTHYECKH Pe3ynTaT (IOCIencT-
BHE), CBOWTHE WM 3HAYCHHE, KOMTO Ce MOCTHTA upe3 MpHiarane Ha CIeNU(QUIHN BOCH-
HU WIN HEBOGHHM NEHUCTBHUS 3a yAbp)KaHE HAa OTHEBOTO NPEBB3XOACTBO. O000IIEHO
MIOCTIEICTBUE OT €/IHa WM IOBede ASHHOCTH B 30HATA Ha ONEPAIMATa, BOAEIIO O MPo-
MsHa Ha 0OCTaHOBKAaTa B €[HO WM IoBede HampasieHus. O000maBaneTo Ha Bh3ACHCT-
BHETO OT €WH WIN IIOBEeYe ACTIEKTH BOAY 10 M3ITBIHCHNETO HA IIOCTABEHNUTE IIETIH.

Bopbata 3a orueBo peBb3X0ACTBO MPHU MPOBEKAAHETO HA ChBMECTHATA OTHEBA IO~
IIPBKKA, CIIEABA Ja € HAacOYeHa KbM H3IIOI3BAHETO HA YIApHTE U OTBHS B MHTEpPEC Ha
MaHeBpeHuTe (opMupoBanms. ToBa M3HCKBA B3eMaHE HA Hail-IIelechOOPa3HOTO pere-
HHE 32 M3II0J3BaHE HA CHIINTE WM CPEJCTBATa B ChBMECTHATa OTHEBA NMOIIPHIKKA, OTYH-
TalfK¥ TOIIMOTO 3HAUYEHHE Ha e()EeKTHUTE 32 TIOCTUIaHEe HAa UCKAHUS PE3yiTarT.

CpBMecTHaTa OTHEBA MOAAPHIKKA J1aBa CbBMECTEH MOIXO0, TP KOWTO HHANBHIYal-
HHUTE CHCTEMH OT Pa3jnYHH eJIeMEHTH (pa3loNoKEH! Ha 3eMsl, BB3IyX M MOpe) Ce WH-
TErpupaT KaTo CbBMECTEHH.

B nporeca Ha onepaTHBHO IUIaHMpPaHE, IPEABAPUTEIIHO pa3y3HATHUTE U IUTAHUPAHH 33
ropassiBaHe Ienu ce o0paborBaT. BeposTHO HHCTpyMEHTHTE M BB3MOXKHOCTHUTE, KOHTO
CIIe/iBa Jla ce pa3BHBAT KaTo 4acT Ha ChBMECTHATA OTHEBa IMOAPHKKA IT0 BpeMe Ie Obae
yIO0OHO ¥ TOJIE3HO 33 M3ITBJIHSBAINUS TE3W 3aJadu nepcoHan. KpalHusT pesynrar ot
TOBA YCHJIHE IOAIIOMAra ornepaTuBHaTa oOpadoTKa HA yJapuTe U Or'bH, T.. IPEIBaApH-
TEJTHO IOATOTBEHUTE MUCHH C€ NPEBPBINAT B OTHEBH MUCHH B CHCTEMaTa, KaTo Ce yIoT-
pebu gacT (MOTEHIHANHO TOMsMA) OT HATHYHHTE PECYPCH 33 M3IbIHCHHE Ha MHCHHTE.
o To3u Ha4WH, IpH MOpa3sIBaHETO Ha BHE3AITHO IOSIBIIIN Ce Ieu B Oopbata 3a OrHEBO
IIPEBB3XO/ICTBO, €IHA YacT OT MOpa3sABaIIUTe CPEACTBA MOTAT Jia ce IIPUBINYAT Aa Mopa-
3BaT MpeaBapuTesTHO Habess3anuTe Henu (KaTo ¢ Bh3MOKHO BCSIKA e[lHA [a Ce TIpeMec-
TH BBB BpPEMEBaTa JIMHUS 3a [IOPa3sBaHEe WM J]a Ce Ha3HA4aT Pa3IudHH PECypcH 1a u3-
TBJTHAT TIpeIBAPUTENTHATA MHUCHS), a Apyrara 4acT OT TSX Ja T0pa3sBaT [UIAHOBH LEJH.
OcBeH TOBa MOXKE []a HAJIOXKHU OLEHKUTE Ha MpEeABapUTEIHO HaOeII3aHUTE LENH Ja ce
TIPOMEHSIT (J1a IPETHPITAT HEyCIeX), KOSTO Hajlara ejHa TakaBa IIel [ia Ce CYMTa 338 HOBO-
MIOSIBHJIA CE.

Ha npenen mnan u3mm3a BeIpOca JalH CHAOIIBAHETO € IPOOIEeMEH BBIIPOC Ha CHB-
MECTHAaTa OTHEBa MOJApHKKa. KaTo 9acT oT chBMecTHaTa OrHEBa MOAAPHIKKA, TO CIEIBA
Jla € HaCOYCHO KbM HENPEKbCHATO M3yJaBaHE ChCTOSHUETO HA CIIINTE M CPEJCTBATa 3a
Mopa3siBaHe W TOBA Aa ObJie OCHOBA 3a M3BBPIIBAHETO Ha CHAOIIBAHETO C HEOOXOAUMHTE
6oenpumacu. [lo Bcsko BpeMe KOOPAMHATOPHT Ha CHBMECTHATAa OTHEBA MOAAPHKKA U
edexruTe TpsIOBa 1a 3HAE KOsl OPBKEHHA CHCTEMa € Ha Pa3IoIoKeHHe, KOraTo ce H30mupa
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TakaBa 3a HaHACSHE Ha yxap. Ta3u nH(opManys ce U3M0I3Ba U IpH CHAOIsIBaHe ¢ HEOO-
xoxumute Ooenpumnacu. CriennIIHNTE HHCTPYMEHTH, 3a€JHO ChC ChbBMECTHATA OIHEBA
MOAAPBHIKKA HOAKPEISIT, INTAHINPAHETO Ha JOCTaBKUTE Ha OOEHpHIacy, KaTo ce OTYHTAT
HAJIMYHATE 3aI1acy OT OOCTIPHUIIACcH, OTIyCHATUTE OOCTIPHUIIACH U TSXHOTO pas3lpeaeiIcHre
10 a3y Ha OTIepanyATa U 10 JHU.

Bsemanero Ha pemieHme 3a NPOBEXXIAHE HA CHBMECTHaTa OrHEBA MONAPHKKA Ha
CTpaTeTUUeCcKO HUBO CE U3BBPIIBA B ACTTa PECYPCHO IuTaHKupaHe. OnepaTHBHOTO HUBO €
OCHOBHO M Haii-Ba)KHO TIPH IUTAaHMpPAHETO Ha 6opbaTa 3a OrHEBO MPEBH3XOCTBO B CHCTE-
MaTa Ha CbBMECTHATa OTHEBA MOAAPBXKKA. [Ipu Hero ce onpenesiT OCHOBHUTE MPHOPH-
TETH Ha yJapHuTe ¥ OT'bHS, IPU KOETO CE M3BBPINBA;

[0 CscTaBsiHE HA CIHCHK C IPHOPUTETHUTE LIEIH;

[0 CscraBsHE HA CHHCHK C LEJUTE C TOIsIMa CTOHHOCT;

[0 IloaroroBka Ha 3aIlOBEIUTE 32 ONEPAIMNTE HA BH3AYIIHIS KOMIIOHEHT;

[l Cobupane W aHanW3WpaHe Ha pa3y3HABATCIHWTE NaHHU (KapTH, KyITYpPHH
LIEHHOCTH B 30HATa Ha OMEPAIUATa, W3BECTHH MECTOIOJIOXKEHHS HA NMPOTUBHUKA U Ha
TPUSTEIICKUTE CHITH, 30HH 3a0paHeHH 3a CTpeda 1 T.H.);

[0 HenpexbscHato chOMpaHe U aHATH3NUPAHE Ha JAHHNTE 32 BPEMETO;

[0 Cobupane u aHanu3upane Ha HHGOpMaNus 3a OOHHA UICHTH(UKAIWS,

[0 Ilommpprkane Ha 6a3za JaHHU 3a CHCTOSIHHETO Ha OPBHIKUATA Ha BCHUKH KOMITO-

[0 OmpepensHe Ha MpaBUiIaTa 3a yorpeda Ha CHiIA U TIOBEJICHNE;,

[0  HenpexbcHaTo M3ydaBaHe HAMEPEHMATA HAa KOMAHJBAILIWS 32 M3IBIHEHHE Ha
MHCHSITa,;

[0  Cnbupane Ha HHQOpPMALIUS 32 KOATHIUATA U CHCTOSIHUETO HA KOMITOHEHTHTE.

ITpn mpoBexgaHeTo Ha CHBMECTHATa OTHEBA IOAPHKKA HA ONEPATHBHO HUBO CE
TIPaBST ONPEIeICHH JOITYCKAHHS, KOUTO BKIIIOYBAT:

[0 JleiicTBHATA IO HAHACSHETO Ha yJapHUTE W OI'bHA B CHhBMECTHATA OTHEBA IOA-
JIPBKKA Ce N3BBPIIBAT Hal-BeUe HA ONEPATHBHO HUBO;

[0 Hait-ronsiMa e Bpb3KaTa Ha IpoIieca Ha pa3y3HaBaHE M OI[EHKA Ha OOWHHTE 3a-
ryOu Ha MPOTHBHUKA B Pe3yITaT HA N3MOM3BAHETO HA CPEICTBATA 32 OTHEBA MOAIPHIKKA;

[0 Ilpuema ce, e cHIIUTE U CpeICTBAaTa yJacTBAIlM B OopOaTa 3a OTHEBO IPEBB3-
XOJICTBO OT ChCTaBa Ha CYyXOI'BTHHS, BOCHHOBB3IYIIHUS 1 BOCHHOMOPCKHSI KOMITOHEHTH
ca HaITbJIHO O0yYeHH W TPEHUPAHHM Ja JSHCTBAT B OMepanuy O0a3upaHy Ha e(eKTUTE U B
CHhBMECTHA, HAIIMOHAJIHA CPEeTa,;

[0 KoopauuaropbsT Ha CHBMECTHAaTa OTHEBA MOAIPHKKA MMa JOCTHI IO OCHOBHA
0asa-JaHHU;

[0 B xoma Ha mpoBeXJaHETO HA CHBMECTHATa OUHEBA MOJIPHIKKA MOXKeE a ObaaT
MIPE/UTO’KeHN HOBH JTOKTPUHH, TAKTUKH, TEXHUKU U IPOIEIYPH 32 YCHBBPIICHCTBAHE HA
MIPOLIECUTE Ha IDTAHMPAHETO M KOOPIHMHUPAHETO Ha OopbaTa 3a OTHEBO MPEBB3XOJCTBO;

[0  Hamarane Ha ompeneneHH M3HUCKBAHKS 3a OICHKA Ha OOMHHTE 3aryOW Ha Ipo-
THUBHHKA B 6op0ara 3a OrHEBO NMPEBB3XO/ICTBO;

[0 Jlomycka ce, 4e pu HEOOXOAMMOCT OT HaHACSIHE Ha yAAapH W OI'bH MMa B Ha-
JIMYHOCT CBOOOIHU CPECTBA U OOCNpUIIACH 3a THX;

[0 Ilpuema ce, 4e HaTMYHHUTE CPEICTBA 3a pa3y3HaBaHe, HAOIIOJCHUE U ONpeIe-
JISTHE MECTOIIONIOKCHHETO Ha IEJINTE ca B ChCTOSHME J1a AafaT HeoOxoxnumara nHdopma-
IS 32 [EJIUTE 32 Iopa3siBaHe ¢ HEOOXOAMMAaTa TOYHOCT, YAOBICTBOPSIBAIA CPEACTBATA
3a Topa3sBaHe;
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[0 Jlomycka ce, 4ye HaJIMYHUTE OPBKEHHN CHCTEMH Ca B CHCTOSHHE Ja TIOPa3sT C
HeoOXxoauMaTa TOYHOCT U B TOYHO ONPENENICHOTO BPEMe ONPEeTICHUTE POTHBHUKOBU
LIeJIN.

Ponsra Ha chBMecTHaTa OrHEBa MOIAPHIKKA CE OIPEJeNs OT CTENCHTa Ha HHTCH3HB-
HOCT Ha BOGHHHMS KOHQIMKT ¥ HHBOTO HA IUTAHUPAHETO M KOOPAUHUPAHETO U T.€. OT
HeWHuTe enu. Ponmsita Ha chbBMEcCTHaTa OrHEBa MOAAPBKKA MOXE Ja ce JeuHHpa Ha
TPH HUBA: CTPATETHUIECKO, ONEPATHBHO U TAKTHIECKO.

Ha crpaTerudecko HHBO ce HOPMYIHPAT HAIMOHATIHH WA MHOTOHAIMOHATHH (Cb-
FO3HH WM KOAJTUIHOHHH) LIeJH 38 CHI'YPHOCT U PHKOBOICTBO, Pa3BUBAT CE M CE M3IIOMN3-
BaT HAIMOHAIHM PECYPCH, 3a Ja M3IBJIHAT Te3H Lenu. [leffHocTuTe Ha TOBa HHUBO: Bb-
BEXXAT HAIIMOHATHY U MHOTOHAIIMOHAIHY BOCHHU IIENH; MOCIICIOBATETHN HHUIUATUBH;
OIIpeIeINIAT TPAHUIUTE M OLICHKATa Ha PUCKA 32 M3IIOJI3BaHE HA BOCHHU M IPYTH HHCTPY-
MCHTH Ha HaI[MOHAJIHATa MOII, Pa3BHBAT INIO0ATHM IUIAHOBE MM BOCHHU IUIAHOBE 3a
MIOCTUTAHETO Ha TE3H IIEIH.

Ha oneparuBHO HMBO Ce M3BBPIIBAT ACHHOCTH, MPY KOUTO KAMIAHUHTE U TJaBHUTE
olepanuy ce IUIAaHUPaT, MPOBEXIAT W MPOIBIDKABAT 3a M3IIBIHEHHE Ha IOCTHTAaHE Ha
CTpaTeruuecKUTe LEeNH Ha TeaTbpa Ha ONEpaluuTe U B JPYr'W ONEepaTUBHU 30HU. [lei-
HOCTHTE Ha TOBAa HHWBO CBBP3BAT TAKTHKH, TEXHHUKHU U IIPOLEIYPH 3a OMPEACIISTHETO HA:
OIepaTHBHUTE LIENTH, HEOOXOUMH 33 M3IMBIHCHNE HA CTPATETHICCKHUTE IIEJIN; TIPOTHO3H-
paHe Ha TIOCJIe/[BAIll CHOMTHS 3a IIOCTHTaHE Ha ONEPATHBHUTE LENM, MHUIUHPAHE Ha
JIEWCTBHUS W M3IIOI3BAHE HA PECYPCH 3a JIOBEXKAAHE JI0 JKEJIAH PE3yNTaT U MOATbpKaHe Ha
Te3u crOuTHs. Te3n mecTBHS ChABP)KAT TPAHHUIM HA IPOCTPAHCTBOTO U BPEMETO, B
KOETO JeHCTBAT TAKTUKHUTE.

Te ocurypsiBaT JIOTHCTHYHATA M aAMUHUCTPATHBHATA ITOJKpENa Ha TAaKTHIECKHUTE
(hopMHPOBAaHMS U CH3ABAT YCIOBUSI CPEICTBATA, C KOMTO CA MOCTHTHATH TAKTHIECKH
YCHEXH, 1a ce M3MOJI3BaT 3a JOCTUTaHE Ha ONEPAaTHBHUTE M CTPATETHIECKUTE IETIH.

Ha TaxkTuuecko HMBO ce M3BBPIIBAT ACHHOCTH, NMpH KOUTO OOHHHTE NEHCTBUS ce
IUTAHUPAT ¥ U3IBJIHABAT 3a MOCTHTAaHETO HAa BOCHHM IIENH, MOCTABEHH HA TAKTHIECKH
(hopMHpPOBaHMS WM TPYHNHPOBKH. JIeiCTBHATA Ha TOBAa HUBO ce (DOKYCHpAT 33 M3ITBJIHE-
HHE Ha 3aM0BSJaHUTE OOMHU 33aJa9M U MAaHHOBBD OT MAaHEBPEHHUTE, OOMHUTE U yoapHUTE
(hopMHpOBaHHUS B TSACHO B3aMMOJEHCTBUE €HH C IPYI'H U B IPSK KOHTAKT C IIPOTHBHHKA
3a TIOCTHTaHe Ha HETOBHS Pa3TpOM H M3ITBJIHEHHUE HA IIOCTAaBCHUTE OOMHU 3aadH.

Hauanna Touka 3a ch37jaBaHe Ha MoOfiela Ha CbBMECTHATa OrHEBA IMOAAPHIKKA Ca pa3-
paboTeHNTe KOHIENINH 32 ONEPAlUTe M 32 CHhBMECTHATAa OTHEBAa IOIPHKKa. ToBa e
paboTeH NOKYMEHT, KOWTO pa3BHBa MPOIIEca 3a MO-HATAThIIHA paboTa Upe3 KOHIENIHs-
Ta 3a pa3BUTHE W eKcnepuMeHTHpaHe. KoHmemmusara 3a omepanunuTe W 3a CHBMECTHA
OrHEBA MOJIPHKKA € B IPHOPHTETUTE HA ChBMECTHUTE CHIIH .

lomsiMo BiHAHME BBPXY ChBMECTHAaTa OTHEBA IOIJPHKKA OKa3Ba BB3IpHETaTa U
pa3paboTreHa omepaTuBHa KoHIemwms. M300psT Ha TepMuHa ,,0lepaTHBHA KOHIECHIUS
OT IIOBEYEe OCHOBHU ONEPATHBHH KOHIETIINH € C IeJl Jja ce N30erHaT Bb3MOXHHU O0BPK-
BaHMS II0J{ ABOWHCTBEHOTO 3HAYEHHE Ha TEPMHHA ,,0EPATHBEH , KOHTO MOXE Ja ce
oTHece crenu(puIHO caMo KbM ONEPaTHBHOTO HHWBO HA IUIAHWPAHE HA ONEpaluuTe, HO
9YeCTO Ce OTHACS OCHOBHO 3a BCEKM BHI BOSHHH AeHcTBus. Ilo HaumHA, M3MON3BaH TYK,
TEPMUHBT ,,0lIEpPATHBHA KOHIIEMIINS  C€ OTHACS [0 MPOM3HACSHETO HA TEPMUHU B IIHPO-
K{SI IM CMHCBJI Ha TIPOBEXKIAHE HA ONEpaniy, He3aBICHMO OT HUBOTO HA IUIAHUPAHETO
nM. Hsixon TakiBa KOHIIETIIINK MOXKE [Ja IMAT IPIJIOKEHNE Ha TIOBEYE OT €JHO HHBO.
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JlefiHOCTHTE TIO MPOBEXJAHETO HA CHBMECTHATAa OTHEBA MOAAPEHKKA TPsiOBa Hempe-
KBCHATO Jja Ce MOAJAraT Ha KOHTPON M onTtuMm3arms. ONTHMHU3HpaHaTa KOHIEMIUS 32
orepanusTa U MPOIECHTe HA IPOBEKAAHE Ha ChBMECTHATA OrHEBA MOIAPHIKKA MOTaT JAa
OBIaT Pa3BUTH Upe3 M3MOI3BAHETO HA KOMOMHALMS OT IEHHOCTH, MO-BayKHH, OT TSX Ca!

[J Bb3MOXHOCTUTE Ha TEXHHYECKHTE CPEACTBA 33 H3BHPIIBAHE HA ONPEHCICHH
pa3deru U 3a MaTeMaTHIeCcKO MOJEINpaHe Ha MPOLECHTE Ha IUIAHUPAaHEe HA ChBMECTHATA
OTHEBA MOIPHIKKA;

[ KoHCTpYKTHBHOTO MOJEIHMpaHEe U CHMYJIALATE Ha ONEPALIUTEe U ChbBMECTHATA
OTHEBA MOIJIPHKKA;

[ AHamM3bT HA YOBEHIKHS (HaKTOp, M3BBPIIBAI] IUNITAHUPAHETO HA CHBMECTHATA OT-
HEBa TTOJIPBIKKA,

[ HMucrpymeHTHTE 32 IOAIOMaraHe Ha B3eTUTE PEIICHHS,

[ BB3MOXHOCTHTE HA H3MIOI3BAHUTE OPBKUS M IIOCTUTAaHUTE e(PEeKTH;

[ MogenupaneTo ¥ CHMyJaIiUTe — 00SAMHEHO Pa3BUTHE U MPOIIEC HA H3IThIHECHHE;

[ ExcrnepuMeHTHpaHETO Ha CH3HAJACHUTE KOHLEIINH 33 ONEparysiTa 1 3a ChbBMec-
THaTa OrHeBa MOAAPHKKA.

EnuH oT Ba)KHWTE MHCTPYMEHTH 3a ONpPEASISIHE BH3MOXHHUTE LIETH 3a IIOpa3sBaHe €
HETIPEeKbCHATOTO Je(HHUPAHE U YIIPABICHHE HA TAPTETHHT MporecuTe. Ta3u paMka ocury-
psiBa yKa3aHHS 3a TOBA Kak Ja ce OOSICHH BB3MOXKHOCTTA 3a MPEJCTaBSHE TI0 ITOCIe 0BaTEe-
JIeH HaduH, KOHTO Ja OOJEKYN OIEHSBAHETO Ha CHCTeMHHTe pemenus. IIpomecure 3a
IUTAaHUPAHE ¥ YIIPABJICHNE Ha CbBMECTHATA OTHEBA TOJAPHKKA ca 00XBaT-CIIEKTHP, 00XBaT,
uH(OpMAIHS, CBTPYIHIYECTBO, TIOABMKHOCT (YCTONYIMBOCT) ¥ 3ama3Bane. [Ipu ToBa pam-
KaTa CIIy)HM KaTO YKa3aHHE 3a Pa3BUTHE OT CHOTBETHATA HepapXws Ha MEPKH 3a CIIOCo0-
HOCTH TIPH pa3riexaaHe Ha ONpeeNieHa 3ariaxa WK BKHOCT Ha LedL.

3a ma uma ompezneneH ehekT OT MPOBEKIAHETO HA CHBMECTHATA OTHEBA MOAAPHIKKA
TpsiOBa HEMPEKBCHATO J1a CE YCHBBPIICHCTBA PE/ia 3a IOCTHTAaHE Ha CHbBMECTHH €(EeKTH.
B mporieca Ha B3eMaHe Ha peIICHHE 3a MIPOBEXK/AHE HA ChBMECTHATa OrHEBA MOAAPHIKKA
¢ 1enecho0pa3Ho Aa ce M3Moi3Bar 13 CThIKM M JEHHOCTH 3a M300p W TOpassiBaHe Ha
nenure B 6opbarta 3a OrHEBO MIPEBB3XOJCTBO:

1)  Ouenka Ha IenTa Crope/1 Bb3IMPHETHTE CTAHAAPTH 3a H300p Ha IIeIH;

2) Hudopmarms 3a aHATN3 Ha LENTA;

3)  Pasmpenenenue (pazzaensiie) Ha HHOOPMAIUSTA 32 [ENTA;

4)  OreHka Ha 0CTaBaIIOTO BpeMe 10 HCKAHOTO HAYAIIO 32 MOpa3sBaHe Ha LENTa;

5)  OueHka Ha KpaiHOTO ChCTOSIHKE HA IIEJITA,;

6) IloTBhp)KHaBaHe HA aKTHBHOCTTA Ha IIEJITA;

7)  Pemrenne kora na ce mpeanpueMe JAeCcTBHE;

8)  Pemenue Kora Jia ce Bb3JCHCTBA HA IIENITa;

9)  CpaBusBaHe Ha BE3MOXKHOCTUTE Ha OPBIKHUETO C XapaKTEPUCTHKHUTE HA IIENTa;

10) PemieHue Kak jia ce Bb3/eiCTBa BBPXY 1IEIITA;

11) Wnenrudummpane Ha HATMYIHUTE CPEICTBA 3a MOPA3sBAHE;

12) CrenBanio M3UCKBAHE HA TPABOMOILIIHS;

13) KpaiiHo pemrenme 3a npeAnprueMane Ha IeHCTBHE .

CrenududaauTe AETANIN HAa WHANBHAYAIHUTE CTBHIIKA MOTAT Ja C€ TPYHMHpaT, KaTo
ChIBPXKAHUE HA TPH (a3 ¢ IPECEIHN TOUKH 3a PEIICHNS], HAPESUCHH:

ITepBonavanHa (a3a, KbAETO HACHTHYHOCTTA U ChABPKAHUETO HA IIENITa CA OLCHECHH
9Ype3 MbPBUTE TPH CTHIKH: ,,OeHKa Ha [EeNTa CIope]] BB3IIPUETUTE CTAaHAAPTH 3a H300p
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Ha uenn”, ,,Mupopmamms 3a ananus Ha uenra” u ,,Pasnpenencuue (paszmensine) Ha uH-
(dhopmanusTa 3a menra”;

Crnenamia ¢asa, B KoSTo € chOpaHa HHPOPMAIHATA, 3a Ia ¢ OCUTYPH B3EMaHETO Ha
peleHne, He3aBUCUMO OT TOBA JAH IeTa € e(eKTUBHA WX He 4pe3 CTHIKH ,,OneHka
Ha OCTaBaIl[OTO BpPEME /O MCKAaHOTO Hadvajo 3a Topa3sBaHe Ha menrta”’, ,,OueHKa Ha
KpaHOTO ChCTOsIHME Ha menTa”, ,,[loTBepxkIaBaHe Ha aKTHBHOCTTA Ha menra”, ,,Perre-
HHUE KOra Jia ce peArnpueMe aercreue” u ,,Pemenue kora 1a ce Bp3/eicTBa Ha menra’;

Kpaiina ¢a3za, xoraro ce mpeiara pemeHue 3a Bb3CHCTBHE BPXY [eNTa Ype3 CTHII-
ku ,,CpaBHSIBaHE Ha BB3MOXKHOCTHTE HA OPBXKHMETO C XapaKTepPUCTHUKWTE Ha IenTa’,
,,PellIeHre KaK Ja ce Bh3IeicTBa BhpXy 1enTa”, ,,neHTuduimpane Ha HATHIHATE OPb-
xus”, ,,ClenBaiio n3MCKBaHe Ha MpaBoMoInus | ,,KpaifHo perieHue 3a mpeanpueMane
Ha JieficTBue”.

3a mocTurane Ha UCKaHUTE €EeKTH OT NMPOBEXKJAHETO HA CHBMECTHATA OIHEBA IOJ-
JIPBKKa KOMAHIBAIMAT TPOBa Aa pasmoiiara cbe cnenuduana nHpopManus 3a KOOpAU-
HHUpaHEe Ha yJapuTe U OTBHS, KOSATO My JlaBa B3MOXKHOCT J1a ONTHMH3HpA IUIaHA W Ja
BB3IpHEMa ONTUMATHU BapHaHTH 3a JeicTBHE.

Ta3u nadopmanus TpsiOBa 1a OCUTypsiBa CIICNU(IIHN JAHHH 3

[ Pasmomaranero Ha cpeicTBaTa 3a OUHEBa MOANPBHKKA, KOMYHUKAlHOHHUTE CHC-
TEMH 32 yIPABJICHNE Ha OPBKUATA, OPOsI, BUA U BH3MOXKHOCTHTE HA OPBKHUATA,

[ CHHXpOHM3ALMOHHUST CTATyC HAa CPENCTBATa 3a OTHEBa MOIIPHKKA (B TOTOB-
HOCT Jia TIOJTy4aBaT ¥ M3MpPAIIaT JaHHH);

[1 ®opMHpOBAaHHATA, MCKALIX OTHEBA MOAIAPHKKA (€(DEeKT);

] MecTononoxeHneTo 1 KOOPANHATUTE Ha IeNTa, Pa3CTOSHUETO Ha CTPENndaTa;

[ XapaKTepHUCTUKHUTE W NPEJHA3HAYCHHETO Ha IENTa; 3a OrHeBa MOIAPBIKKA; 3a
WIDKCHEepHa TOMAPBKKA (MOCT); CHCTeMa 3a KOMaHABaHe W ympaBiieHue (KOMaHIeH
MYHKT); CPEACTBO 3a MPOTHBOBB3AYIIHA OTOpaHa; MAHCBPeHA WIHM HEMOABIDKHA IIEI;
CTEMeH Ha YKPUTOCT Ha TEXHUKATa U JIMIHUSA ChCTAB H JIP.;

[l Cscrosaue Ha (HOPMHUPOBAHMETO MCKAIO OTHEBA IMOAIPHKKA — (HOPMHPOBAHHE
1ozt 00cTpelt, B KOHTAKT, KPUTHYIHA MUCHS, TIOJKpETIa Ha MUCHS,

[ Hckan edekT OT OrbHS M yJapHTe WM 3asBEHA OUHEBA MOAAPHKKA — pa3pyla-
BaHe, MOATHCKAHE, OTXBBPISHE, pa3cTpoiiBaHe, 3a0aBsiHe, HEYTpalM3HWpaHe, Bh3ACHCT-
BHE;

[ Hckana 3aryba Ha IenTa, onpezeaeHa Ype3 N3MN0M3BaHe MOIITa Ha CbBMECTHATa
OTHEBA MOIJPHIKKA;

[ OmnpepnensiHe HAa BEPOATHOCTTA 3a MOCTUTAHE HA KETAHHS €(DEKT;

[ OmpepensHe Ha BEPOSTHOCTTA 3a IONTydYaBaHE HA JKETAHU WM HEXKEJIAHH BTO-
PHUHH 3aryOm.

[ Bpoit Ha GoenpumacuTe 3a MOCTUTAHE Ha e(eKTa U BPEMETO 3a HeOoecrocoOHOCT
Ha [[eJITa cJIe]] Kpasi Ha OTHEBOTO BB3ICHCTBHCE;

[J Oruenka Ha 60iHUTE 3ary0H HA 1IENTA;

[ Edexr or Bpemero Ha HE00ECIIOCOOHOCT M HAUMH HA M3IIOI3BaHE HA e(eKTa OT
MaHEBPeHUTE (POPMHUPOBAHNS UCKAIIH MOAIPHIKKA.

3a mocTHraHe Ha MCKaHUTE e(peKTH KOOPAMHATOPHT HAa CHBMECTHATa OTHEBA IIOJ-
JpBKKa TpAOBa Ja Mpeisiara Ha KOMAaHABAINMS Pa3iIMIHU BapHAHTH HA ACHCTBHE W W3-
MIOJI3BAaHE HA OPBXKUATA U OOCTIPUIIACHTE.

PaznnunnTe BapuaHTH TpsOBa 1a OCHTYpsBAT M3IIBIHEHUETO HA CIEIM(pUIHATA 3a-
SIBKA Ha OTHEBA TOIPHIKKA, KATO BCHUKH 3asIBKH 32 TIOAAPHKKa (FiH eheKT) ce IpuopH-

164



TH3UpAT ChITTACHO HAMEPEHMATA Ha KOMAHABAIIKS, IPaBIIaTa 3a MOBEICHUE U yIOTpeda
Ha CHJIa, CIIMChKAa Ha NPHOPHUTETHHUTE IENH, ChCTOSHUE Ha cremHocT U ap. Komannasa-
UAT TPsIOBa CBOEBPEMEHHO Ja ObJe MHPOPMHpPAH 3a HAYWHA Ha HM3MBIHEHHETO Ha
pelIeHusTa 3a TTopa3sBaHe Ha [EJINTE B OKOHYATETHUSI BapHUAHT Ha JeiicTBHe.

HU3Boau:

1. EdexTrBHOCTTa HAa CHBMECTHATA OTHEBA MOJIPHKKA CC OCHOBaBa Ha CITa3BaHETO
Ha OMpECTICHN MPUHIINITY U TPIJIAraHeTo Ha eUHHY Ma0HU MpOoLeaypH B padoTara Ha
OpTaHuTE 3a IUIAHWPaHEe W KOOPAWHHUPAHE HA CHBMECTHATA OTHEBA MOIAPHIKKA U 32 TUIa-
HUpaHE Ha [IEJINTE B CHOTBETCTBHUE C JKENaHUTE e(PEKTH.

2. dakropuTe OKa3BaIllM BIWSIHUE HA ChBMECTHATA OTHEBA MOMIPHKKA MOTaT aa Ob-
nat obexauHeHH B ABe Tpynd. [IppBara rpyma ¢akTopu ca CBbp3aHU ChC CHBMECTHMOCTTA
HA OTHEBUTE CHUCTEMH W TMOATOTOBKATA HA JMYHHS CHCTaB 3a paboTa B HAMOHAIHA U
MHOTOHAITMOHATHA cpefa. Bropara rpyna ¢akTopu ca CBbp3aHU ¢ IEHHOCTTA Ha OpTraHu-
T€ 3a IUIAaHUpaHEe ¥ KOOPAWHHUPAaHE HA CHhBMECTHATA OrHEBA MOIIPHKKA U eEKTUTE U 32
IUTAHUpPAHE Ha [IEJIUTE.

3. To3HaBaHeTO M aHAIM3HT HA (PAKTOPHUTE, KOMTO BIUSST Ha CHbBMECTHATA OTHEBA
MOJIPBKKA € B OCHOBaTa Ha IUTAHUPAHETO U KOOPAWHHPAHETO HA OIepanusaTa Ha CHB-
MecTHUTE ciiid. ChbBMECTHATa OTHEBA TMONAPHKKA € B OCHOBAaTa HAa ChBMECTHOTO TUIAHU-
paHe ¥ KOOPIMHUPAHE B OTIEPALIUATA.
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BOPBA 3A HE3ABUCUMOCT HA TYAPET'UTE B OBJIACTTA A3ABA/|

HUBea UBanoB Kemuinen

Hayuonanen soenen ynueepcumem ,,Bacun Jleecku, @axyimem ** Apmunepus, npomueosv30yuiHa
0mMOPAHA U KOMYHUKAYUOHHU U UHPOPMAYUOHHU cucmemu”

INDEPENDENCE STRUGGLE OF TUAREG IN AZAWAD REGION

Ivel lvanov Keshishev

Abstract: On northern part is located Azawad region. The size of region is almost 60% of whole
territory of Republic of Mali

Keywords: independence, struggle, tuaregs, war, Republic of Mali, coalition, allies.

B ceBepHata yactT Ha Maiu ce HamHpa PEerHoHBT A3aBaj, KOiTO chcrapisiBa 60% or
mwionra Ha Permybmnka Mamm. YcmoBHO TOH € OOIIMpHA TEpHTOPS, KOSITO 3aeéMa 9acT OT
Teputopunte Ha Amnxup, Hurep, JInbus u Bypkuna ®aco. B Manmiickara gacT Ha A3aBaj ce
Hamupar obmacrure TumOykry, ['ao u Kunan. I'eorpadmsra na AzaBaj e qoMuHMpaHa OT
OOIMPHH TyCTUHHY TepeHH. TOBa O3Ha4aBa M MO-MAIKO PeCypCH (BKIIOYHTENHO XpaHa H
BOJIA), KOETO Hajlara HOMaJICKHsI HauMH Ha JKMBOT Ha TOJsIMa 4acT OT Hacenenuero. Hacere-
Hueto ¢ 1.293.449 nynm. Tyaperure ca Haii-MHOroOpOHHATA YacT OT HACETICHHETO Ha PErto-
Ha.Hapona Ha Tyapernte BOmM momy-HOMAJCKH HadWH Ha >kuBOT. Ilpe3 7 Bek Te mpuemar
CyHUTCKOTO HaNpaBJIeHHE HA UCIsIMA. TSIXHOTO OOIIECTBO € ChCTABEHO OT IUIEMEHHH KIIaHO-
BE,KOHTO ca HepapXudHO opraHmupany. CrucreMa e U3rpajieHa oT OJ1aropoJHHIH, TyXOBEHC-
TBO, 3aHasAT4MH ¥ pobu. B kpas Ha 19. Bek TepUTOpHMTE, Ha KOMTO JKHBEST Tyaperure, ca
3aB3eTU OT ()PEHCKUTE KOIOHHWATHHU BOHCKH. OT Torama 0 JeH AHEIICH TEXHUST Hapo[ ce
6opH 1a OCHOBE CBOSI COOCTBEHA AbpkaBa. 3a npbB ObT mpe3 1960 rogmHa Tyaperute ce
onuTBaT ga chopMHpar IbprkaBa Ha TepuTopusaTa Manmiicku A3aBaj dpe3 BOACHE Ha BBO-
pBxeHa 6opba ,HO apmusiTa Ha Manu notymaBa OyHTOBETE HA HE3aBUCHMOCT. Bropwmsit ormr
3a OCHOBaHE Ha Tyapercka JAbpikaBa H30yxsa npe3 Maii 1990. BoeBeTe ca KpBBIPOIUTHH U CE
BOZISIT Ha TepuToprsiTa Ha m3rodeH Hurep u ceBepHo Mamm. Ilon Habmronermero Ha Perry6-
nmka OpaHuys U AJDKUp ca MONIMMCAHH MUPHUTE CIIopasyMeHus, npe3 sHyapu 1992 ¢ Mamu
u 1995 ¢ Hurep.

Ha 16 snyapu 2012 Tyaperute 3amo4BaT a BOIAST CPOKCHHUS CpEILy MaIMHCKaTa IIeHT-
panHa Bract.Kammanmsra e Bonena or HarmonanHoTo nBrokeHne 3a 0cBOOOXKIeHHE Ha As3a-
BaJl, TIP3 ampwJI ChII[aTa FOAUHA 00IacTTa € MO KOHTPOJIA Ha Tyaperckure IieMeHa. 3Haqu-
TENTH TPHHOC 32 yCIieXa MMAT Tyaperckure 0o wmusanm ot JInbms.Cren mamanero Ha
pexnmva Ha Myamap Kamadu, romsiv Gpoii  Tyaperw, KOUTO ca ce CpaXkKaBalM Ha CTpaHaTa
Kamadu ce mrerir B CeBepHO Maiy, 3a€1HO ¢ TSIX T€ JOHACAT TEXKO BhOpHKeHne. boiHn-
SIT OIIUT M TEXHUKATA,KOSITO B MUHAJINTE KaMIIAaHUH 32 HE3aBHUCHMOCT € OTCHCTaNa, KaTo 9acT
OT BEOPBKCHHUETO HAa TyaperuTe, H3HeHaBa BEOPEKEHUTE i Ha Mamm. [TspBusT cOTBCHK
¢ npu Mankus rpag MeHaka. ByHToBHMIIMTE OBIIa[sIBaT HaceleHOTO Mscro. Ha cnensamus
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JICH NIPaBUTEICTBEHNUTE BOHCKY OTBOIOBAT Ipajia M palioHa OKOJIO HETO, HO MOpaJIH JIMIICA Ha
Ooenpumacy, Ha 1 peBpyapun HIOA orHOBO moema koHTporna Ha MeHaka. HeedexruBauTe
MEpKH Ha MPABUTEJICTBOTO 3a CIIPAaBSHE C KPHU3aTa MOPKAAT HENOBOJICTBO CPEJ apMHUSTA.
Crura ce 10 BOGHEH IPeBpaT, KOMTO CBAISI AGMOKPATHIHO M30paHysl IPE3NICHT Ha CTpaHaTa
Awmany Type. Boennara xyHTa Ha cieqjBamara CyrpuH rmoemMa BiacTta Haj crpanata. HIAO
ce BB3IIOI3BAT OT chOWTHsTA U 3acwiBaT Hatucka cu. Ha 30 mapr Kunpan - cromuia Ha
€IHOMMEHHATa O0JACT, CBHIO TPEMHHABA IOJ] KOHTpola Ha Tyaperute. Kem Oopbara 3a
HE3aBUCHMOCT aKTHBHO C€ TIPHUCHEMHSBAT U TpymypoBkute Axcap liH, An Kaiina B ncmsiv-
cku Marpe0, JIBmkeHNe 3a €IUHCTBO U ukuxan B 3amagHa Adpuka, ['anma Hco, ApaGcko
IBIDKeHne 3a A3aBaz. Haii-pasBUTusT MKOHOMITIECKH rpaf ceBepHo Maim — ["ao, e okymmpan
oT Tyaperckute Ooiuy Ha 31 Mapr. Criex KpaTku OOMHM JCHCTBHS LEHTPAHHUTE BIACTH
Karryiaupart. M3nemaurensust komureT Ha HIIOA ce o6pbia KbM MEXIyHapomHaTa OOl
HOCT 1 JIeKJIapHpa HE3aBUCIMOCTTa Ha A3aBaf. JlexmaparysiTa € oTXBBpieHa oT Adpukanc-
ks 1 EBpornetickus cbro3. IapasnenHo ¢ BoeHHUTE NEiiCTBHS HA3psBaT U TOJIEMH OCKAHCKH
BBIHU. OT ceBepHO Manu Osirat Haj 374 000 myrmm.

Tyaperckure rpynupoBKH ca c1ab0 BEOPHKEHHU U 371€ OpraHym3HpaHi. ByHToBHUIIITE
MIPeIIMHO M3IIOI3BAT MHKAIK C MOHTHPAHU TEXKH KapTeUHUIM. 3a 60pOa ¢ BB3IYIIHUSL
NpOTUBHHUK ce excruioatupar 3Y-23-2 u II3PK Crpena-2. IIpeHOCUMHUTE 3¢HUTHO PaKeTHU
KOMIUICKCH €a BHECeHH OT JIMOWS ¢ TsXHA Ll € CBaleH Beprojier Mu-8 or chcraBa Ha
BBC na Mamu. Haii-muorouncnenn ca HarmoHanHo JOBI)KEHHE 32 OCBOOOXKICHHE Ha
A3Baj|, HETOB MOJMMUTHYECKH JHAep € buman ar Amepnd, BoeHEH pKOBOIUTET € OHMBILIHST
MIOJIKOBHHK OT JinOniickara apmust Moxamen ar Hampkem. UncneHocTTa Ha OpraHu3anusita
¢ npubnusutenHo 10 000 xymm. [To-ronsiMaTa 4acT OT JIMYHHS CCTAB ca BOCHHH C Tyaper-
cku 1 6epOepcKu MPOU3XO, CITYKIWIN BbB BROPHKEHUTE CHIM Ha Nonk. Myamap Kanmadm.
KBM 15X ce mprcheuHABAT U e3epThopr OT Masmiickara apmusi. HIIOA ca BopBxkeHH C
OpBXHE, W3HECEHO OT JIMOMCKUTE BOCHHM CKJIAAOBE CIel pasrpoma Ha JIkamaxupusra
npe3 2011. Biusku o uneonorus ¢ HalloHAITHOTO ABIKEHHE 32 0CBOOOXKICHHE Ha A3a-
Baj ca ApaOcko nBrnkenre 3a A3aBan u ['anma Mco. Tsx ru cBpp3Ba HaesTa 3a HE3aBUCHMa
CBETCKa JbpiKaBa Ha Tyaperure.Ancap JIuH e CyHNTCKa HCISIMICTKA OpraHu3arms Gopmu-
pana ot Usn ar I'amm. Toit e Tyapercku 6aropogHuUK 1 OHMBII AUIUIOT OT MaJTHHCKA MUCHS
B Caymurcka Apabus B Ileproga 2005-2008. Oxono 2000 uneHa ¥ MHOXECTO IHKAIU
,MOTU(UITPAHN Ype3 MOHTHPAHHM Ha KapOCEPUHUTE TEKKH KapTECUHWIIL,W 3€HUTHU yCTa-
HOBKU. Moudunmpanute aBTOMOOWIN M3UrpaBaT BaKHA poiis B KoH(uukra mpe3 2013
roguHa. ['omsiMa wacT OT apceHana Ha TPYIMHPOBKATAa € MPUIOOUT IOCPEACTBOM Habe3w
BBPXY KOHBOH OT apMusita Ha Mammu. Enun ot GparoBuemre Ha ar ['amm e Xamma ar Xama
e equH ot muaepure Ha An Kaiina B mcmsivckn Marpe6. ITopaau Tasn Bpb3ka u obmara
H/ICOJIOTUSI IBETE IYITUPOBKH Ca TSACHO CBBp3aHU.AOmemManik [Ipyknien e Juaep Ha opra-
HUlausTa. Peaummre U ca MOMBIHEHH OT OOMITM MPOM3XOKIAIIN OT IbP)KaBHTE B paiioHa
Ha Marpe6. UneHosere HaOposBaT HAKOIKO XWISAW U ca PasIpbCHATH IOf (opMmara Ha
KJICTKH ¥ orepaTuBHH Tpynu. 3a 2015 AKVM ca cneuenmnu Ha 1 Munp. gonapa or KOHT-
pabaHza Ha OpPBXKUS, HAPKOTUIM, aHTUKH M Xopa. [10-KbCHO Ipe3 ToguHaTa BH3HMUKBAT
MIPOTHBOPEUHS MEXy OTJACTHUTe OyHTOBHHYECKM (pakimud. YacT OT MpOTHBHUIWTE Ha
MIPABUTEJICTBOTO Ca OPTaHM3UPAHU B TIO-CKOPO CBETCKH HACTpoeHOTO HanmonamHo nsmke-
HHE 32 0CBOOOKACHHETO Ha A3aBaj. Ciex OTTeTIITHETO Ha MPAaBUTEICTBEHNUTE BOHCKH Al
Kaiina B Ucmsamcku Marpe6, Arcap [luH n [IBmkeHre 3a €QUHCTBO U JDKUXaM B 3araHa
Adpuxa chopMupaT KOaIHIMS CTpeMSIa ce KbM HajaraHe Ha paJuKaTHA (OpMH Ha
ncisiva. KoH(QIMKTHT MexTy OTJeIHUTE TPYNUPOBKI MPEpacTBa BbB BHOPEIKEH COTBCBK,
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Karo mpejcraBuTeNnTe Ha HalMOHANHOTO JBMKEHHE ca MOOCICHH OT HCISIMHCTHTE
NPUHYICHN J]a OTCTBIISIT OT BCUYKM IO-BaXKHH I'PAJIOBE B CEBepHaTa yacT Ha Manu. B
nepuona 26.06.2012 no 19.11.2012 ce BomsT OoeBe MEXIy Tyaperute HallMOHAIHUCTH H
PaaMKATHUTE UCIIMCTH, KaTO TIPe3 TO3U IIEPUOJL HEKOIKOKPATHO CE TIPOMEHST PErHOHHTE
TI0/T KOHTPOJI MEXIy JBeTe BpaxkayBam cTpanu.B xpas na oxromspu H/IOA cu BB3BpB-
ma TumOykty n Kunnan.Ha 16.11 rpag ['ao e oKynupaH oT HCISIMHCTKHTE TPYTHPOBKU. B
€/IHO OT CTHJIKHOBCHHUATA € paHEH reHepan buian ar Auiepur BOCHHHUS PbKOBOAHTEN Ha
HJIOA.MexayBpemeHHO ce (hopMupa MeXTyHapoaHa BOCHHA KOAIHMIHS, KOSTO MOTyJIaBa
paspemenne or ChBeta 3a curypHocT Ha OOH nma ce 3aeMe Che CTaOMIM3HUPAHETO HA TI0-
JIOXKEHHNETO B cTpanara. Koammmusta ce cheron ot apyru adpukancku crpann (Yam, Hu-
rep, Hurepust u np.) u ot mppxkasu wienkn Ha EC. Bopema posns nma ®panrmst. Ha
11.01.2013 3anouBa oneparwst “‘CepBan”, ppKOBOJCHa OT ()PEHCKUTE BHOPBIKECHU CHiH. B
Hesl CH ChTpyAHHYAT (peHCKHUTE,Manuiickure BoWckd 1 3330 BOCHHOCIYKEIIU OT CTPaHU
ot 3anagHa Adpuka. VIHTepBeHIMsITA ¢ MPEANpHeTa C 1e Bh3IMHPAHE HAIIPABICHHETO Ha
paauKaJHUTe TPYMHPOBKH KbM cTonmnara Ha PemyOmmka Mamu-bamako, 3ammrara Ha
HSIKOJIKOTO XWJISIH (DPEHCKH IPaXKIAHU B CTpaHATA,0Na3BaHE HA TCPUTOPUSUIHATA LISUIOCT
Ha CTpaHaTa M 0CBOOOKABAaHETO Ha CEBEpHATA YacTa CTpaHaTa OT MCIIMUCTKUTE OYHTOB-
HHUYeCKH opranuzanun. @peHckure Boiicku ydactsar ¢ 3500 BOCHOCTY)KEIH MPEUMHO OT
cberaBa Ha DPEHCKHS JICTHOH, TIOAPA3ICIICHHS OT CHELMATHUTE YacTH, MHOTOLICICBU BEp-
toretn SA-342 ,T'azena”, MHoroueneBu usrpedurenu ,,Padan’ u crparermyecku 6oHOap-
muposadn Mirage-2000 D.B koudumkra ¢penckata apmus ryou 5 BoeHHOCTY)emmn 1 1
Beproiner. Hali-untensuBHu ca 6oesere npe3 neproga 11-13.02.2013 B Goesere npu Gac-
THOHA Ha ucasaMucrure rpag I'ao. B onepanusra 3a oBnaasasane Ha ['ao ydactear nompas-
JienieHys Ha apMusTa Ha Mam noakpenienu ot ¢pencku Boiicku u oT HIOA. boesete ce
BOJSAT B OKONHOCTUTE Ha Ipaja ,HAaHECCHH Ca U MHOXECTBO yIapu OT (DPSHCKTA aBUIMSL
Pamukanaure uciasmucru ryosit Hag 250 6ot u oxono 30 Goitnu nukama. Ha 16.02 3a-
[OYBA HACTBILUICHHUE CPEILLy BCHYKH MO3UIMK HA UCIIMUCTKHUTE TPYIUPOBKU. B Hero ydacr-
BaT ¥ BOWMCKH OT ChCTaBa Ha BhOpHKeHUTE cii Ha Hurepwst, Hurep, Yan, ['abon n Kana-
na. JIo 'oHuM Mecel] BCHYKH IPajioBe ca 0TBOoBaHu ot ucsimucrute. Ha 18.06 Tyaperckure
OYHTOBHHIIM U NPABUTEJICTBOTO Ha MaJin IIOAIMCBAT MUPHO criopasymMeHue. B Goesere ca
yourn n muaepure Ha AKMM A6nenxamun a0y 3enn,Moxkrap bermvorkap. OOH ocHoBaBa
MHUCHSI, [eTsia j1a crabummsupa mupa B peruona - MINUSMA. 20.02.2105 e nara, B KosTO
OKOHYATEITHO Ce MPEKPATSBA OFBHAT MEXIy HalOHAIHOTO JBHKEHHE 32 OCBOOOIKICHUE
Ha AzaBan u PerryOnuka Manu.

ITpu xoHpsMKTa B A3aBaj 3aruBar 210 BOCHHOCITYXKEIM OT KONAIMIHMSATA CPelly pa-
JUKATHATE MCIBIMUCTH U Haja okoio 750 Goiiim or paaukannute opranmsaiwn. Ham 370
000 GerxaHIM U MHOYKECTBO YHHILOKCHH KYNTYPHH TTAMETHULM. B HaIM HU NPOJIbIDKA-
BaT Jia ce BOJIT OOEBE Cpelly MaJKU Ipyny OyHTOBHHIM. PalilOHBT OCTaBa BCe OLIE JIecTa-
OMM3HpaH.

JIurepartypa:

1. https://remilitari.wordpress.com/whoiswho/insahel/

2.http://www.wreview.eu/s/konfliktyt-v-mali.html

3. https://en.wikipedia.org/wiki/Northern_Mali_conflict

4.https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D
1%86%D0%B8%D1%8F_%C2%AB%D0%A1%D0%B5%D1%80%D0%B2%D0%B0
%D0%BB%C2%BB
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NOoAXO0JU 3A TIOBUINABAHE HA EOEKTUBHOCTTA
IPU MPOTUBOJAEMCTBUE HA U3IIOJI3BAHETO HA TIAPUTE,
MNPUAOBUTHU OT NPECTBIIHA JEMHOCT

Xpucro A. Jlece

Hayuonanen Boenen Yuusepcumem *“ B. Jlescxu’ ep. Benuxo Tvpnoso
Daxynmem **Apmunepus [IBO u KUC” 2p. [llymen

APPROACHES TO ENHANCE EFFICIENCY IN THE FIGHT AGAINST THE
USE OF MONEY, ACQUIRED FROM CRIMINAL ACTIVITY

Hristo A. Desev

Abstrakt: The goals of the exhibition, fully related to the needs of bank management, dictate the
setting up and solving of a complex research problem - limiting the access of illegal capital to
the banking sector by improving the banking control and risk management system by means of
an integrated preventive approach towards some more, risk sensitive to money laundering
banking activities, operations and products.

Keywords: banking sector, bank management, criminal origin.

W3nom3BaneTo Ha cpeAcTBa, MPUAOOUTH OT MPECTHIHA ACHHOCT, € MOIy4/IO IHIPO-
Ka TJIaCHOCT M OOLIOIPHETOTO Ha3BaHUE: "M3NUpaHe Ha mapu’ . TepMUHBT usnupane na
napu, Makap M YCIOBEH, CIe[Ba Jla Cé CUUTa 3a ONpPEAENICH OT IIpaBHATa TEOpUSI H ce
M3I0J13Ba B MEXXIYHApOAHOTO MPaBo, IpaBoTo Ha EBponelickara oGmHOCT. Y CI0BHOCTTA
My MOXe aa Ob/ie OpHeHTHpaHa Hali—Bede B IBE HACOKU.

Ot emHa cTpaHa, IMpeaMeT Ha MPUAOOMBAHE Upe3 WM IO MOBOJA Ha NMPECTHIUICHHE,
PECHEKTUBHO — IPeaMeT Ha IOCOYCHNTE HKOHOMHIECKH OIEpaIuy ca He CaMo MapH, HO
U BCSIKakBU Apyru Omara. [lopaau daxra, e mapuTe ca yHUBEpPCAIHO CPEACTBO 3a pasi-
JanaHe, To OOMKHOBEHO Ha ompejerneHa (aza OT pa3BUTHUETO HA ACHHOCTTA 10 M3IUpPAHe
Ha 00JIaruTe OT MPECTHIUICHHE Te ce OOpBINAT B MapudeH ekBuBaneHT. CIIOXKHUTE ore-
panum ¢ TSAX 3aTPYyIHABAT B 3HAUMTENIHA CTENEH Pa3KpPHUBAHETO HA ITbPBOHAYAIHUSI UM
Ipou3xo[. 3aToBa BPXY MapHUTe Ce IIOCTABS aKIEHT OIle B HANMEHOBAHUETO Ha II0COoUe-
HaTa MpeCTbIIHA AEHHOCT.

Ot nmpyra cTpaHa, ¢ YCIOBHO 3HAa4UCHHE Ce M3I0I3BA U Aymara msnupane. Llenra e na
ce Mmoaueprae, 4e MpeaIMeT Ha ChOTBETHOTO IMOBEACHHE ca OJyiara ¢ HEsCeH “‘MpbceH’,
MIPECTBIIEH IIPOU3XO]], & CAMOTO MOBEACHHE II0 CBOETO ChIBP)KAaHHE € IPEeJHA3HAYCHO J1a
TH “mpedncTH”, 1a UM JaJie BU, Y€ ca MPOIYKT OT 3aKOHHA JIEWHOCT.

[Ipennountanu BuOBe OM3HEC 3a MPUKPUBAHE WIIH IIPAHE HA MAPH Ca.

> 3aBECHUS, PECTOPAHTH W HOIIHM KIyOoBe - (UpMHTE, KOMTO OOMKHOBEHO Ce
M3I0JI3BAT, 3a J1d CTOST MPEJ OIEpPAIMKUTe 3a TpaHe Ha mapu (KOMTO OCHT'YPSIBAT JIHIETO
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Ha OMepalnuTe), BKIOYBAT 6apoBe, PECTOPAHTH M HOIHH KiyooBe. CTOKUTE M YCITyTUTE
Ha Te3W (UPMHU MMaT CPAaBHUTEITHO BUCOKH LIEHU M KIHECHTHTE MM Ca MHOTO PA3IHYHU B
cBouTe NMoKynku. [IpogaxOnuTe 0OMKHOBEHO ca B Opoii M € BCEN3BECTHA TPYIHOCTTA Ja
Ce CBHIIOCTaBST PA3XOAUTE MO MPUTOTBSIHETO HA XpaHa, CIIUPTHU HAIIMTKU M 000pyaBaHe
C IPUXOJUTE, KOUTO MOCIECIHUTE OCHTYPSIBaT;

» aBTOMATH 3a MPOJAXOU Ha JAPeOHU CTOKHU - ONEPALMUTE C aBTOMATH 32 TIPOJaXOn
Ha JApeOHM CTOKM MMAT W3KIIOYUTENIHO MPOMCHIMB M TPYAHO H3MEpHM o0eM Ha
KacoBHTE OJIEKKU U MPH TOJIEMHU ONEpalliy pas3ojiaraT ChC 3aJ0BOIUTEIHA I'BKABOCT
OTHOCHO Pa3IMYHUS TPAHCIIOPT, HHCTAJIMPAHE U PA3XOIH MO IPOMOLUSTA, OCHTYPSIBAIIN
MIPUKPUTHE 32 U3TETIITHETO HA M3MPAHUTE CPEJICTBA;

» 1ponaxOu Ha HEIBIKUMHU UMOTH - IPH HIPOJAXKOUTE Ha HEABIKUMU UMOTH 4€CTO
JIEKJIapUpaHTa CTOMHOCT € MHOTO IO-HHCKa OT JACHCTBHTENHATA W 3a JAOIUIAIAHE Ha
pa3nmKara MOraT Aa ce u3repar u “MpbhCHHU Iapu’,

» U3non3BaHe Ha KypHepH U NMpO()ECHOHATHU KOHCYJITAHTH - KPUEPUTE OTTOBAPAT
3a TPAaHCHOPTHPAHETO HA MAPHUTE 0 O0EKT, KBJETO TE CE NMPEBPHIIAT B Apyra ¢popma Ha
Bamyra. TpH Karo KypHephT HsIMa OYEBHJHA BPB3KA C HMCTHHCKUS COOCTBEHHK Ha
CpeZICTBATa, IepaybT HA MApH 3ala3Ba CBOsTa AHOHUMHOCT. [2]

IMpoecronanHuTEe KOHCYJNTAaHTH KAaTO aABOKATH, CYCTOBOAUTENN M OPOKEpH CBHIIO
MOXE Ja TIIOCHyXKaT 3a IIpaHe Ha HE3aKOHHM cpeacTtBa. llocpencTBoM cxemu ¢
WHBECTUIMH, KPEOUTH, TAapW4YHH TpaHchepuw W w30ArBaHe HAa JaHBIMW TE3U
Mpo()eCHOHATHCTH MOTAaT [a MaHWIYJIHpaT (HUHAHCOBATa, THPrOBCKaTa M IIpaBHATA
CHCTEMa, 32 J]a IPUKPHUAT N3TOYHUKA HA ¥ COOCTBEHOCTTAa BbPXY aKTHBHTE.

TepMHUHOIOrMYHO M3MUPAHETO HA MApH 0 CMHUCHIA HAa 3aKOHA 32 MEPKHUTE CPEIly
M3IHUPAHETO Ha TapH €:

e IpeoOpa3yBaHETO WIH MPEXBBPITHETO Ha UMYIIECTBO, IPHIOONTO OT MPECThIIHA
JIEWHOCT WJIM OT aKT Ha yJ4acTHe B TaKaBa JEHHOCT, 3a Ja ObAe YKPHUT WIH NPUKPHUT He3a-
KOHHMAT MPOU3XO0J] Ha MMYIIECTBOTO WM 32 Jla Ce MOANOMOTHE JINIE, KOETO yJacTBa B
M3BBPIIBAHETO HA TAaKOBA JEHUCTBHUE, C IeJ Aa N30erHe MpaBHUTE MOCIESIHUIN OT CBOETO
JIesTHHE;

® YKPHBAHETO WM NPUKPHBAHETO HA €CTECTBOTO, M3TOUYHMKA, MECTOHAXOXKICHUETO,
PAa3MOIOKEHUETO, IBIDKEHHETO WM IPaBaTa [0 OTHOIIEHHE Ha HMYIIECTBO, IPHIOOUTO
OT IIPECThIIHA ACHHOCT UM OT aKT Ha y4acCTHE B TaKaBa JCHHOCT;

e IpuIOOMBAHETO, BIAJCHUETO, IBPXKAHETO WM M3MOI3BAHETO HA MMYIIECTBO ChHC
3HaHME KbM MOMEHTA Ha IIOIYIaBaHETO, 4e € IPHI0OUTO OT MPEeCThIIHA AEHHOCT WU OT
aKT Ha y9acTHe B TaKaBa ACIHOCT;

W3nupanero Ha mapy MO CBOSITA CBHIHOCT € ,,[IOCJIEABAINA NMPECThIIHA JeHHOCT" 3a
JeTal3upaHe Ha NPUIOOWTHTE IO MpecThIeH HaduH cpeacTBa.Tosa e melHOCT,IpH
KOATO C€ MPHKPHBA CBHIIECTBYBAHETO HA HE3aKOHHMS NPOM3XOJ HA JOXOIU,IOIy4CHH
npu GUHAHCOBO mpecThIvteHue. [1]

OCHOBHMAT HEraTUBEH e(eKT BbpPXy HAlHOHAIHATA HKOHOMHKA U BBPXY
(huHAHCOBATa CHCTEMa Ce ChCTOU B TOBA, Y€ IIPAHETO Ha MapH croMara 3a GOpMHPAHETO
U CTUMYJIHMpa pa3BUTHETO Ha MPECTHIIHWTE JEHHOCTH — ,,CHBaTa HKOHOMHKA',
KOpYNIusITa, HapKoTpaduka M KOHTpabaHIaTa, Tepopu3Ma M MHOIO IPYTH, ThH Karo
NPECTHIIHUIUTE CTaBaT BCE IO-OOTaTW M IIO-CHIIHH, H3MOI3BAWKU KaTO HWHBECTHUIMU
U3IIISKAALIUTE BEYe YHUCTH Iapu.
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OT gmpyra cTpaHa, MKOHOMHYECKOTO W IIOJIHTHYECKO BIMSHHE HA IPECTHITHUTE
OpraHM3aliy HaMalsBa €(QEeKTHBHOCTTA HA YCWIMSATA HA CTPAaHUTE B MPEXOA KbM
H3rpakiaHe Ha JOEeMOKpaTH4HU obmectBa. [IpakTndeckw, mpaHeTo Ha Mapu ce sBsiBa
MPECTHIUICHHE, CBHITBTCTBAINO BCSIKO APYro, 4Upe3 KOETO C€ TEeHEepHpaT He3aKOHHU
MOCTBIUICHUS WJIM UMOTHH OOJarH.

Kato moTeHmmamHEm ~ HETaTUBHM  MAaKPOMKOHOMHYECKHM  IIOCIEACTBHS  OT
0e3MPEeIsITCTBEHOTO IIpaHe Ha Mapu MeXXTyHapOAHUAT BaTyTeH (OH MUTHpPa

® HEeTpeCKa3yeMUTe IPOMEHH B TAPUIHOTO THPCEHE;

® 3HAUNTETHUTE PUCKOBE 32 OAaHKOBATa HaJEKIHOCT;

e 3apa3HuTe e()eKTH BhPXY 3aKOHHUTE ()HHAHCOBH ONEPALIIH;

e yBeIMYaBAINaTa ce KoJIeOIMBOCT HAa MEKIyHAPOIHUTE KAUTAIOBH IOTOLH;

® BAlyTHH KypcoBe, B CIEICTBHE HA HENPEACKa3yeMHTe TPaHCHAMOHAIHH
TpaHcdepu Ha aKTHBH.

BB3MoxHATAIOCIEIOBATETHOCT B M3NMPAHETO HAa IAapH MoraT Ja ce 0000mu xo
CJICTHUTE HSAKOJIKO eTara;

1.IIspBoHavanHa TpaHchOpMaIW Ha MPUAOOUTOTO Ype3 MPECTHIIHA JEHHOCT UMYy-
IIECTBO,C LEN Jia ce 3aTpyAHH HAeHTH]HImpaHeTo My.ToBa cTaBa up3 memo3upaHe B
OaHKH

2./13BbpIIBaHETO HA MKOHOMHYECKH U ()MHAHCOBH ONEpalliy C Beye BbBECHHUTE BbB
(uHAHCOBAaTA CHUCTEMA ,3a J1a C€ 3AIMYH IIPECTHITHUS MM MIPO3UXOL.

3.MHBecTHpaHe Ha CPEACTBA B JierajHa MKOHOMUKA .OT TO3M MOMEHT HM3IpaHHUTE
CpenCTBa Ce MPEeACTABISIBAT KaTO 3aKOHHO MPUTOOUTH M TEXHHUAT COOCTBEHHK CBOOOTHO
MOXKE J1a OIlepHpa C TAX

KonTpona BepXy H3IMHpaHETO HA IMapy MPEeAIoNara MpeoTBpaTsIBaHe U pa3KpUBaHE
Ha JEHCTBUS OT (Gu3M4ecKH M iopuanmdecku juna. OOEKT NMpencTaBisBaT CHCIKHTE H
ollepalnTe, CBBP3AaHH C MpeoOpa3yBaHe, YKpHBaHe, NPHUAOOMBAHE HA HUMYIIECTBA H
MIApUYHU CPEICTBA OT He3aKOHHA JAeHHOCT. B 00xBaTa Ha KOHTpOJIa ce BKIIFOUBA CHOMpPa-
HE ¥ pasKpuBaHe Ha nH(OpMaIus, HICHTHGUNUPAHE U IPOBEpKa HA KIMEHTH, JeHCTBU-
TEJHU COOCTBEHHMIW, (PMHAHCOBH M THPTOBCKH OTHOLICHWS 10 CHMHHUTEIHH CHCIKH U
ornepanun. ChbMHUTEIIHUTE ONEPAIH, CACIKH U KIUSHTH, e KIaCU(UIMPAT TI0 Ompese-
JICHU KPUTEPHH:

» M3UIIUpaHE Ha TapH upe3 oneparuu B Opoi;

» M3NMpaHe Ha [apy 4pe3 pasIuIallaTeIHi CMETKH;

» M3NMpaHe Ha [apy Ype3 CIENKH C EHHH KHIKA;

» M3NMpaHe Ha Mapu 4pe3 ouiopHu OaHKY;

» U3NMpaHe Ha [apyu 4pe3 00e3MeyeH 1 He0Oe3eUeHH KPEIUTH;

» CbMHUTETHU KJIMEHTH.

He3axkoHHOTO Ml IPOTHBO3aKOHHOTO MPUAOOMBAHE HA IIAPH U TEPOPH3MBT Ca CTaph
CIIBTHUIIM Ha YOBEIIKAaTa NUBMIM3anus. TakuBa Mamadu obade, KaKBUTO Te MPUAOOHXa
B Kpast Ha 20-Tust 1 0cOOEHO B HA4YanOTO Ha 21-Bust BEK, €/[Ba JIM HIKOra ca UMAJH; 4pe3
CBOMTE IJIOOATHU U3MEPEHHUs T€ Ce NMPEBbpPHAaXa B LICHTPAJIHA TeMa Ha MEXIyHapoHaTa
oburocr. [4]

Ha np®B mornen npaseTo Ha ,,MpBCHHA TApH U TEPOPU3MBT Ca IBA PA3TUIHU IPOO-
neMa, HO (pakTHYeCKH He € TPYIHO Jia Ce OTKpUE COJNMIHA BPB3Ka MEXIY TsX. FIMEHHO
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ropajau ToBa 1 6opdarta cpemry TAX B OpraHU3AIMOHEH, HHCTUTYIOHAICH X HOPMaTHBECH
IUTaH € He0OXOIMMO /12 € 00IIa 1 eIMHHA.

Jlo okoino 80-te romuHu Ha 20-TH BEK NPUAOOUBAHETO HA ,,MPBCHH TapH H ,,IPaHETO”
UM Ce CBBP3BAIIC C HEJIETATHATA THPrOBHS C OPBXKUE W NPE BCHIKO HA HAPKOTHIIHM TN
r1aBHO — ¢ Madusta. Pakrudeckn obade ce OKasa, 4e CTaBa AyMma 3a HeJerasieH OM3HeC C
orpomuu Marabu — 2-5% or ceeroBuust BBII, koiito e Hag 30 TpuitioHa gomnapa.

YcnopeaHo ¢ mpaHeTo Ha ,,MPBCHU TApH C M3KIIOYUTETHN TEMIIOBE M Mamabu ce
Pa3BU U MEKAYHAPOIHUAT Tepopu3bM, karo marara 11.09.2001r. ce npeBbpbpHA B OTII-
paBHA TOUYKa HA IPOTHBOAEHCTBHETO My. OT Ta3n AaTa MOHATHETO MEXIyHApOAEH Tepo-
PH3BM IIHPOKO M TPAilHO HaBJe3e B MEXKAyHApOIHATa W HAI[FOHAIHATA JICKCHKA, HO B
CBIIOTO BPEME CE OPraHU3MpPa U IIPe IIpHe IIMPOKO ManiadHa ,,BOHHA” Cpelry Hero.

Iousitrero npane Ha ,MpbcHE” mapu (Money Laundering) Bp3mukBa B HauaaoTo Ha
80-te rogunu B CAILl, kaTo u3pa3 Ha CTpeMexa KbM JIeTaTU3UpaHe Ha MPUIOOUTHTE 110
HE3aKOHEH, NPOTHBO3aKOHEH HAYMH NapH, HapH4yaHU ,MpbcHU mapu. [lox mpane Ha
napu 0OMKHOBEHO ce pa30mpa TpaHCGHOPMHUPAHETO B JIETAIHUS OM3HEC Ha MpuIoOuTHTE
9Ype3 MPECTHIIHH CACIKH MapH ¢ IeJ Aa Ce NPHKPHE TEXHUS HelleTaTHO-KpUMUHAJICH
TIPOU3XO].

,»MpBCHNTE” Tapy M TEPOPU3MBT Ca MPOBOKUPAHU OT ,,CBTPECEHUs, CONBCHIN U
KOH()JIMKTH B COLMAITHUS KHUBOT HAa YOBEUECTBOTO . Te ca MPOAYKT HA HICONOTHYCCKH,
MOJIUTHIECKH, €THIECKH, PEIMTMO3HH, NKOHOMHYECKH W KYITYpHH AUQEpeHINanny, a
Taka ChII0O Ha MOPATHO-KYJITYpHAa HEZOCTaTHYHOCT W HETHPIHMMOCT KBM IPYTHs, pas-
JIMYHUS OT HAC W HAIIaTa OOIIHOCT.

O6monpuero e, 4e ,,MpbCHUTE” MapU U TEPOPH3MBT Ca €IHH OT HAI-ypOIIHBUTE SIB-
JICHUsI Ha CHBPEMEHHATA [IUBIIN3ALIS, KOETO OIpeeNs U opraHu3upanaTa 6opba cperry
TsX. B ncropryeckn acmekT MeXXIyHapOIHO OPTaHW3MpaHaTa ¥ HHCTUTYIHMOHATH3UpPAHA
6opba cpemry ,,MpBCHUTE” TapH MPEAXOKAA Ta3H CPEILy MEXIYHAPOIHUSI TEPOPU3IBM U
Heropoto (uHaHcupane, kato cien 11.09.2001r. Te 3amo4Haxa Ja ce TPETHpAT Karo
ob1ma tema.

BraronpusTHO NpUKpHUTHE 32 IIPAaHETO HA ,,MPHCHUTE  TApH U 32 GUHAHCHPAHETO Ha
TEpPOPHU3Ma, a CIEIO0BATETHO M OCHOBHA Ipedka 3a edeKkTuBHaTa Oopba cpemry TIx e
ThproBekara u Oankoa taitna — Underground Banking. Eto 3ario u riaBHiTe HACOKH Ha
OopOara cperry Te3u SBICHHUS CE OCHOBaBa Ha OrpaHWYaBaHE Ha ThProBCcKaTa M OaHKOBa-
Ta TaifHa U OCBHIIECTBABAHETO HA HEOOXOUMATA IIPO3PAYHOCT 110 OTHOIIEHUE Ha THPrOB-
CKHUTE CIENKH M Ha OAHKOBHTE ONEpaluy M TpaHCc(hepH BhPXy OCHOBAaTa Ha IIPUHIUIA
“Know Your Customer” - uaeHtuduumpaii cBOs KJIMSHT MM KOHTPAreHT, He3aBUCUMO
Jany € (GU3UIEeCKO WK I0pUANYECKO JHIe. 3a (pu3ndecKkuTe IUIa ToBa I pede JIeTUTH-
Malysl — aKTyaJleH aJ[pec, a MpU ChbMHEHHS Jia ce HOThPCH U JIONbJIHUTENIHA HH(pOpMa-
s, OTHOCHO IOPUIMYECKUTE JIUIA HACHTH(QHKAIMATAa MM O3HAdYaBa aKTyaIH3HpaHa
peructpauus, JaHbueH HoMmep, Byncrat u apyru uaeHTHQUKAIMOHHN XapaKTepHCTHKH.
CraBa gyma MO CBIIECTBO 3a OFpaHMYaBaHE HA aHOHMMHOCTTA U 32 Pa3IIUPsIBAHETO HA
MPO3PAaYHOCTTA B THPrOBCKO-OAHKOBHUTE CHAENIKH, OMEPAlMU U TpaHc(heph OO CTEIeH,
KOATO He OM 00IarompusaTCTBANIa MPAHETO Ha ,,MPBCHHUTE” MapH U (GUHAHCHPAHETO HA
TepopH3Ma.

[Mpuxuunst “Know Your Customer” Oelue naHcHpaH KaTO OCHOBEH NPUHIMI H
cTparterus B 6opbata cpelry IpaHeTo Ha MapH K Oele JOITbJIHEH C IPUHIINIA 33 OrPaHu-
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qaBade #a Underground Banking, GmarompusitctBaiy HHHAHCHPAHETO HA HENCTATHHUS
OM3HEeC ¥ Ha TePOpPH3Ma B JACTHOCT.

Ha nanarane u npuiarane Ha IIOCOYCHHUTE IMPHHIMIN OsiXa CH3AJCHH W CHEIHATHU
cTpykTypu. Ha mbppBO MsCTO ch3najeHaTa Bb3 ocHoBa Ha I'-7+1 B IMapmwxk mpe3 1989r.
crienMaiHa MeX/IyHapoaHa opranmsans — Financial Action Task Force Money (FATF).

BbB FATF unenyBat Hax 33 mbpkaBu. AKTHBHA POJIsi Urpast ¥ MexXIyHapOIHHS
Banyren ®onx (MB®) u CseroBHata Ganka (CB). Te M3rOTBAT CHbBMECTHH MPOCKTH.
IenTa 1 3agagaTa e AbpkaBHUTE A ce KoomepupaT u nox eruaata Ha FATF na paborst
3a OrpaHWYaBaHE NPAHETO HA ,,MPHCHH NapH W (HUHAHCHpPAHETO Ha Tepopu3ma. Ha
CTpaHUTE, KONTO HE ce MpHolImaBaT KpM Oopbata cpelry Te3u 31IHHH Oe M3rOTBEeH ,,Je-
PEH CIHCBHK”’, KOMTO TH 3aKJICHMsBA KaTO HECHTPYIHUYCINN B OopOaTta. 3a mpaKTHIeCKO-
TO MpWaraHe Ha ocHOBHHUTE mpuHImMnyU npe3 1990r. FATF paspaboru u nybmukysa 40
MPENOPbKH, KOUTO BIOCICACTBUE OsiXa JONBIHEHH M akTyanu3upanu. ViMenHo Te3u 40
MIPENOPBKY Ca OCHOBA, HACOKH, CTAHAAPTH, U YKA3aHMs, KOUTO CIIeJBa [a Ce MPUIaraT oT
nepkasute.[4]

Cren BximrouBanero Ha FATF Gopbarta cpemnry (puHAHCHpaHETO HA MEXIyHApOIHHS
TEpOpHU3bM, IPU akTUBHOTO chaelicteue Ha MB® u Cb, FATF mnomsmanTenHo paspabo-
TH ¥ MyOJIMKyBa olie 8 crienuaiHy mpenopbKy 3a 60pda cpeiry GUHAHCHPHETO HA MEXK-
JyHapOTHMSI TepOopH3bM. lIpeaMer Ha Te3W CHEIWAaIHH NMPEHNOPBKH Ca MPEId BCHUYKO
(uHaHCOBUTE TpaHC(hEpH, KOUTO CIIEABA Jja CE€ M3BBPIIBAT CaMO OT O(HIHAIHO PETHCT-
pHpaHU WIN KOHIIECHOHNPAHU CTOIIAHCKU M HECTOIIAHCKU CTPYKTYPH.

AxXTHBHO ydacTHe B O6opbaTa cpelry IpaHeTo Ha ,,MpPbCHU TapH U (pUHAHCHPAHETO
Ha TepopH3Ma ocbLlecTBsBA U EBpomeiickus cbro3. B u3nbiIHeHHEe HA KOHBEHIMUTE U
pesomormure Ha OOH u Ha ChBera 3a curypHoct, EC n3gaBa cBou AUPEKTHBH 110 CTpa-
HHUTE-WICHKH, B KOUTO C€ NPENopbhYBaT yKa3aHHUS 32 KOHKPETHOTO MM IIpWJIaraHe W u3-
meyHeHne. OcBeH ToBa EC e xonexrtuBeH wieH Ha FATF u ycbplieH mpoOBOJHHK cpen
CTpaHUTE-WICHKN Ha HEroBaTa CTpaTerys M MOoIuTHKa. B oprammsmpanara 6opba, ocBeH
MB®, CB, EC, morar na ce mocouat u Ce3ganenust npe3 2001r. B Bazen HOB MexmyHa-
poxeH 6aHKOB CTaHAAPT OTHOCHO ,,3aIbJDKEHIETO Ha OAHKUTE IIPH yCTAHOBSIBAHE MIICH-
TUYHOCTTA HA KIIMEHTHTE .

Cp3naBaHero Ha T.Hap. BongOypreka 6ankoBa rpymna Mexay 12 6aHku ¢ en n3pador-
BAHETO M TIpIIaraHeTo Ha obmm crauaptu cperry “Underground Banking” u 3a mpuara-
HeTo Ha npuHimna “Know Your Customer” a Taka cbLio u 3a npenopbkure Ha FATF.

Haii-eexTrBHaTa MspKa 3a HEAOMyCKaHE MpPAHETO Ha Mapd M (HUHAHCHPAHETO Ha
TEepopu3bM € TAxHaTa npeBeHImsA. OT cBOS CTpaHa CBETOBHATa OaHKOBaTa OOIIHOCT
IpeAnpreMa IMopeIuna OT HHAIMATHBY, CBBP3aHH C IPEBEHINATa M OrpaHMYaBaHe J[0C-
THIIA HA HE3aKOHHHU KaIIUTAIN 10 (MHAHCOBATA CHCTEMAaTa, KONTO HaMHPAT IPHIOKEHUE
U B ObJrapckata 0aHKOBa MPAKTHKA.

3armraxata OT M3MOJI3BAHETO HAa OAHKOBHTE MHCTHTYIMHU 33 OCBIIECTBsIBaHE Ha (hu-
HAHCOBH INIPECTHIUICHUSI MOXE Jja Ce yIpaBIIsIBa 4pe3 pa3lIO3HABAHETO, pa30MpaHeTo n
CBBP3BAHETO HAa PHCKAa OT HACTHIIBAHETO HAa Te3W CHOMTHS C BHJA Ha KIMEHTUTE U H3-
BBPIIBAHNTE TPAaH3AKIMU. ToBa ce MOCTUra 4Upe3 CTPOroTO CIa3BaHE HA IPUHIUINA
“ITo3HaBaif CBOSI KJIMEHT W MPUJIATaHETO HA PHCKOBO Oa3MpaH IOIXO 32 YIPaBJIeHHEe Ha
pHCKa, ch00pa3eH ChC crenu@uKaTa Ha JeHHOCTTa Ha OAHKOBUTE OpraHU3alUH M THIIO-
JIOTHsITa HA OOCITY)KBaHUTE KINCHTH.
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[IpemorBpaTsaBaHeTO HA MPAHETO HA TMApU B 0AaHKOBATA CHCTEMA Upe3 HHTETPUPAHO U
KOMIUICKCHO TIPWJIOXKEHHE HAa IEJICHACOYCHH IPEBAHTHBHU JEWHOCTH, MapajienHo ¢
OCHOBHUS 0aHKOB OHM3HEC, M3pa3siBa Hail — OOIIO CHITHOCTTA HAa OAHKOBATa TOMUTHKA
Cpelly M3MMPaHeTO Ha MapH, BKIIOYBAIIA pa3pabOTBaHEe M BHEApsiBaHE Ha e(heKTHBHA
IporpaMa 3a IPOTHBOAEHCTBHE, oOe3nedaBalia CIeAHITe OCHOBHU JEHHOCTH B OaHKO-
BUTE CTPYKTYpH:

» MpaHETO Ha MapH U TEPOPU3MBT Ca JIBE SBJICHHS, KOUTO Ca CBbP3aHH IIOMEXIY CH
MIPOTHBO3AKOHHH JIEHCTBUS, CpEIly KOUTO IBPXKABUTE IO CBETa OOEAMHSIBAT CBOHTE
YCUITHSL

» peuieHre Ha mpobiieMa ce OTKPUBA ¢ KOHCTPYKTHBEH AMAJIOr M IPErOBOPH, aKO
JIBETE CTPAaHU B KOH(IIMKTA — IbpXKaBaTa U CyOeKTa Ha TepopH3Ma — ChyMesT Ja HaMe-
PAT 00110 B3aNMHOU3TOJHO PEIICHNE;

» mpuiaraHe Ha ChbBPEMEHHO MEXIYHAPOIHO M HAI[MOHAIHO 3aKOHOJATENICTBO B
obyacTTa Ha NPOTUBOACHCTBHETO HA IPAHETO Ha MapH;

> BBBCK/IAHE HAa CTAHAAPTH, NPaBHJIa U MPOLEIYPU 32 KOHTPON U YIPABJICHUE HA
IIPaHEeTO Ha MapHy;

» METOAMYHO M3TOTBSIHE HA CTAHAAPTU3MPaH (HUHAHCOB HMPO(UI CHPIMO BCHUUKH
TIOIO3PHUTEIHH JIMIIA ¥ OPTaHU3alNH, KOHTO Ja TO3BOJIM pa3rpaHUYCHUE Ha JICTHTHMHUTE
OT HEJIETUTHMHUTE MM JIOXOJH M CHIPHUYACTHOCT KbM IIpaHe Ha MapH;

» cb3laBaHe, NOJIbpXKaHE M pa3BUBaHE Ha 0a3W JaHHM 3a JIMIA, OpraHU3alluH,
(axTy 1 00CTOATENCTBA, MOTSHIIMAIHO WM PEATHO CBBP3aHH C IPUKPUTO (PHMHAHCHPAHE
Ha TEPOPU3BM MU TIpaHe Ha MapHy,;

» mnondop U NpUBIMYAaHE HA BUCOKO KBATH(ULUPAH KaIPOBU PECYPC U OCHTIYpsiBa-
HE Ha a/IeKBaTHA MaTepPHAIIHO — TEXHUIeCcKa 0a3a;

» TEepHUOANYHO OpPraHU3MpaHe Ha 00y4eHHs 3a OAHKOBHUTE CIIY)KHUTEIH U OOMEH Ha
MPAaKTHIECKH OIMHUT MO KOHKPETHH BBIIPOCH, ¢ IeNl ()yHKIHOHAIHA CIICHUAIM3AIHS HIH
IIPY HEOOXOIMMOCT — MPEKBATH( KAV,

» OCBILECTBSABAHE Ha aJICKBaTHO ChTPYAHHYECTBO 3a 60p0Oa ¢ mpaHeTo Ha napu, Thit
KaTO e€()eKTUBHO MPOTHBOJCHCTBUE € BH3MOXHO CaMO B YCIIOBUSITA Ha TSICHO B3aWMO-
JIEWCTBHE C OCTAHAIUTE YJaCTHUIN B O0pOaTa ¢ TOBA MPECTHITHO SBICHHE.

PazmmpsiBaneTo U 3acuiaBaHeTo Ha OopOara cpelly MpaHeTo Ha ,,MPBCHU Tapu U
(huHAHCHpaHETO Ha TepopU3Ma O0YyCIAaBAT 3HAYMTENIHA YacT OT JBP)KaBHTE B CBETA 1a
OTAENAT BCE INOBEYE MaTE€PHasIHH, YOBEHIKM M ()MHAHCOBH PECYpCH. AKO MOraT Ja ce
00XBaHAT ¥ M3YHCIAT Pa3XOANUTE, KOUTO CE OTACIAT 3a Oopba cpelry mpaHeTo Ha ,,MphC-
HHU TIapu ¥ (GUHAHCHPAHETO Ha MEXIYHAPOIHUS TEPOPH3BM, T€ CHT'YPHO IIE CE& OKaXKaT
BIICYATIISIBAILIH.
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CONTEMPORARY SYNTHETIC APERTURE RADAR SYSTEMS.
MARKET SITUATION

Krasimir Slavyanov
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Information Systems” Faculty

Abstract: This report discusses the operation of the Synthetic Aperture Radar (SAR) systems.
A brief analysis of the current market situation of these systems is made.

Keywords: imagine phased array, unmanned aerial vehicle, industry development.

1. Introduction

The airspace monitoring system is part of the air defense system, which is developed
to provide early detection and warning, defense and guarantees the sovereignty of the
airspace of each independent state. The radar stations are mainly designed for radar
coverage over the territory of the country and radar information is provided by the
Operational Center for Air Sovereignty to carry out the NATO Air Rolicing task. These
centers form a well-informed picture of the airborne situation that is transmitted to
NATO Headquarters to form a Common Operational Picture in the NATO Integrated Air
Defense System.

With the admission to NATO, radar positions from the State Air Force team are
included in the NATO integrated Air Defense (NATINADS) [1]. This article discusses
the principle of operation of SAR systems and major corporations that develop them.

Developed modern SAR technologies have found their specific application in radar
systems based on existing space stations and special intelligence aircraft of the Air Force
and solve a number of civil and military tasks related to the production of topographic
maps on the Earth's surface and high resolution still images in real-time [2, 3].

The main problem with these automated systems is to achieve an optimal balance
between the required computing resources and image quality. Due to the diversity of
potentially observed ground objects of interest to air intelligence, the process of
recognizing the depicted objects is carried out by photo-card readers. The development of
systems for automatic recognition of SAR images is in the process of research [4, 5, 6].

2. Synthetic Aperture Radar principles.

A Synthetic Aperture Radar (SAR), or SAR, is a coherent mostly airborne or
spaceborne sidelooking radar system (Side Looking Airborne Radar (SLAR)) which
utilizes the flight path of the platform to simulate an extremely large antenna or aperture
electronically, and that generates high-resolution remote sensing imagery. Over time,
individual transmit/receive cycles or pulse repetition times (PRT's) are completed with
the data from each cycle being stored electronically (fig. 1). The signal processing uses
magnitude and phase of the received signals over successive pulses from elements of a
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synthetic aperture. After a given number of cycles, the stored data is recombined (taking
into account the Doppler effects inherent in the different transmitter to target geometry in
each succeeding cycle) to create a high resolution image of the terrain being over flown
(fig. 2).

Clutter spreads in the Doppler domain due to platform motion. As the radar moves
past two point targets from B to A, the Doppler shift will vary approximately linearly
with time, passing the zero frequency at boresight for zero squint. This Doppler shift
approximates to a linear chirp, as the platform moves past the targets. Azimuth
compression can be thought of as the compression of the Doppler signal produced during
the integration length. The Doppler bandwidth consists of the frequencies produced, as a
result of scatterers falling in the beamwidth of the radar, as the platform moves past the
targets.

The SAR works similar of a phased array (phased array antenna), but contrary of a
large number of the parallel antenna elements of a phased array, SAR uses one antenna in
time-multiplex. The different geometric positions of the antenna elements are result of
the moving platform.

The SAR-processor stores all the radar returned signals, as amplitudes and phases,
for the time period T from position A to D. Now it is possible to reconstruct the signal
which would have been obtained by an antenna of length v - T, where v is the platform
speed. As the line of sight direction changes along the radar platform trajectory, a
synthetic aperture is produced by signal processing that has the effect of lengthening the
antenna. Making T large makes the ,,synthetic aperture” large and hence a higher
resolution can be achieved.

e dith transmitiers pulse
pulse w T

control pulses

echo signal

recenving ume dead time

Pulse Repetition Time (PRT
1 60ps 1.00V 3 S0ps 1,00V

Figure 1. Radar pulse relationships
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P .

Figure 2. Radar silhouette of a ship, produced with the ISAR-Processor of the radar set
of type Ocean Master

As a target (like a ship) first enters the radar beam, the backscattered echoes from
each transmitted pulse begin to be recorded. As the platform continues to move forward,
all echoes from the target for each pulse are recorded during the entire time that the target
is within the beam. The point at which the target leaves the view of the radar beam some
time later, determines the length of the simulated or synthesized antenna. The
synthesized expanding beamwidth, combined with the increased time a target is within
the beam as ground range increases, balance each other, such that the resolution remains
constant across the entire swath (fig. 3).

The achievable azimuth resolution of a SAR is approximately equal to one-half the
length of the actual (real) antenna and does not depend on platform altitude (distance).

The requirements are: stable, full-coherent transmitter; an efficient and powerful
SAR-processor; exactly knowledge of the flight path and the velocity of the platform.

Using such a technique, radar designers are able to achieve resolutions which would
require real aperture antennas so large as to be impractical with arrays ranging in size up
to 10 m.

A Synthetic Aperture Radar was used on board of a Space Shuttle during the Shuttle
Radar Topography Mission (SRTM).

imagine phased array

synthetic length of SAR

\'I.'

Figure 3. The synthesized expanding beamwidth
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SAR radar is partnered by what is termed Inverse SAR (abbreviated to ISAR)
technology which in the broadest terms, utilizes the movement of the target rather than
the emitter to create the synthetic aperture. ISAR radars have a significant role aboard
maritime patrol aircraft to provide them with radar image of sufficient quality to allow it

to be used for target recognition purposes (fig. 4) [7].
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Figure 4. Principle of SAR- operation

Slant-range distortion.
The slant-range distortion occurs because the radar is measuring the distance to

features in slant-range rather than the true horizontal distance along the ground. This
results in a varying image scale, moving from near to far range.

Foreshortening occurs when the radar beam reaches the base of a tall feature tilted
towards the radar (e.g. a mountain) before it reaches the top. Because the radar measures
distance in slant-range, the slope (from point a to point b) will appear compressed and the
length of the slope will be represented incorrectly (a' to b') at the image plane (fig. 5).

L] . 8

—_-— —
ahb o

Figure 5. Foreshortening Figure 6. Layover Figure 7. Shadowing

Layover occurs when the radar beam reaches the top of a tall feature (b) before it
reaches the base (a). The return signal from the top of the feature will be received before
the signal from the bottom. As a result, the top of the feature is displaced towards the
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radar from its true position on the ground, and ,,lays over” the base of the feature (b' to a')
(fig. 6) [7].

The shadowing effect increases with greater incident angle 6, just as our shadows
lengthen as the sun sets (fig. 7).

3. Overview of the global SAR market.

Market research analysts [8] predict that the global synthetic aperture radar (SAR)
market will grow steadily during the next four years at a CAGR of over 5% by 2021.
This market research analysis identifies the increasing investments in surveillance and
attack unmanned aerial vehicle (UAVs) as one of the primary growth factors for this
market. Owing to technological advancements and the significance of UAVSs in security
countermeasure operations, there is an increasing integration of UAVs with electronics
such as the command, control, communications, computers, intelligence, surveillance,
and reconnaissance (C4IRS) systems that support military operations. Additionally, with
advancements in tactical control system software, the ground station controllers can also
seamlessly receive or control information from UAVs. Furthermore, the software also
provides the operator with necessary tools for planning, tasking, and executing missions,
computer-related communications, data processing, and data dissemination.

One of the latest trends that will gain traction in the SAR market in the coming years
is the rising preference for the integrated C4ISR ecosystem. To address issues such as the
requirement of separate systems and displays for collecting and analyzing information,
defense agencies are inclined towards the adoption of the enterprise integration approach
which advocates the integration of secure and interoperable C4ISR networks and
systems. Moreover, to cater to the monolithic operational requirements of the combat
forces, the military organizations will also shift from the vast acquisition approach to
agile and incremental procurement strategies.

Competitive landscape and key vendors.

Owing to the presence of several players, the SAR market appears to be fragmented.
The growth of the players depends on factors such as market conditions, government
support, and industry development. To survive and succeed in such an intensely
competitive market, it is imperative for players to distinguish their product and service
offerings through clear and unique value propositions.

The leading vendors in the market are:  Airbus Defense and Space, Israel Aerospace
Industries (IAl), Lockheed Martin, Northrop Grumman, Thales.

The other prominent vendors in the market include MDA Information Systems,
SSTL, Sandia National Laboratories, and Raytheon.

Segmentation by product type and analysis of the SAR market can be: Space-based
SAR and Airborne SAR.

During 2016, the space-based SAR segment accounted for the major shares of the
SAR market. These radars employ microwave illuminators or operating frequencies and
this keeps the radar imaging unaffected even in adverse weather conditions. These
satellite-based SARs can acquire and broadcast images of various strategic areas during
extreme weather conditions or complete darkness and are the only available resource to
several defense agencies [8].

Geographical segmentation and analysis of the SAR market:  Americas; Asia-
Pacific; Europe, the Middle East and Africa.
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By the market studies Americas will be the major revenue contributor to the market
by 2021. The collaboration of the National Aeronautics and Space Administration
(NASA) with the US Department of Defense (DoD) that results in an increase in R&D-
related activities in space-based SAR satellites will be a major factor fueling the growth
of the SAR market in this region.

5. Conclusion.

In SAR technology, the process of synthesizing the aperture is determined by the a
priori known trajectory parameters of the carrier object of the radar system. Automated
data processing systems receive the necessary output data directly from the current flight
data control systems, and the task is to determine the start and end time of the registration
of the echo signals and to perform the procedures related to the restoration of the final
photo-image.

Growing development of satellites by various countries may influence the demand
for synthetic aperture radar. The upcoming industry research reports for the global
synthetic aperture radar market categorizes the key drivers, major trends, as well as the
restraints that the defense sector currently experiences. It is important the key insights
into the quickly changing competitive scenario to give clients an accurate picture of the
approaching events within the aerospace and defense industry. The deep-dive market
assessments into the sectors such as aerospace components and aerospace manufacturing
are vital for any future state investments in air defense radar systems.
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IOPA3SIBAHE HA IIEJIA OT APTUJIEPUIICKH ®OPMUPOBAHMS,
BBOPBHXKEHU CBHC 122-MM CT 2C-1 ,TBO3AUKA" B BJIN30CT
J0 30HATA 3A KOOPAUHUPAHE HA Bb3AYIIHOTO MIPOCTPAHCTBO

Juisn K. Mapkos

THE ATTACK OF TARGETS FROM ARTILLERY FORMATIONS, ARMED
WITH 122 MM SELF-PROPELLED HOWITZER 2C-1 "GVOZDIKA” IN THE
PROXIMITY TO THE ZONE OF THE AIRSPACE COORDINATION AREA

Dilyan K. Markov

Abstract: The article focuses on the problems of the attack of targets from 122 mm Self-
Propelled Howitzer 2C-1 ”Gvozdika” in the proximity to the zone of the airspace coordination
area. The cases where the projectile trajectory is lower than the minimum altitude and when it is
above the maximum altitude of the airplanes.

Keywords: Joint Fire Support, Fire Support Coordinating Measures, Airspace Coordination
Areas.

I. BnBenenue

OrnxeBara HOAAPHAKKA € €Ha OT OCHOBHUTE OOWHM (hyHKIIUH U IIPEACTABISIBA IIPHIA-
raHe Ha OUHEBa MOII, Ype3 Or'bH Ha CPEICTBATA OT 3aKPHUTH OTHEBH ITO3WIMU HA apTHiIe-
puiickute (HOPMUPOBAHMS, CPEICTBATa 3a EJEKTPOHHA BOIHA, CPEACTBATa 3a OTHEBA
MOAAPBKKA HA BOSCHHOMOPCKHSI M BOEGHHOBB3IYIIHUS KOHIIOHEHT, KOOPAMHUPAHU C
MaHeBpeHUTe (GOPMHUPOBAHMS, C IIEJI YHUIIO)KABAHE, HEYTPAIH3UPaHe WM TIOJaBsSHE Ha
MIPOTHBHUKA.

IlenTa Ha OorHEBaTa MOAAPHIKKA € Ja CE HAHEcCaT 3aryOM Ha MPOTHBHUKA M CE IOAKO-
MasT HETOBUTE BE3MOXKHOCTH J1a BOAW OONHM AEHCTBHSA, 1a ce IMOAIIOMOTHE yABPKAHETO
OT MaHEBPEHUTE (OPMHUPOBAHUS Ha paliOHH, KaKTO U Jla ce Aajie cBoOoaa Ha KOMaHAUpa
IPY M3ITBTHEHNE Ha HETOBHS 3aMHUCHII 33 TIPOBEXIaHE HA OTIEpalusITa.

AprunepusTa € IpegHa3HaYeHa Ja AeiiCTBa CbBMECTHO M HEMPEKBCHATO C MaHEBpe-
HuTe (HOpMUpPOBaHMS, Na OB/l B OCHOBaTa HAa OTHEBAaTa CHCTEMa Ha BCSAKO (opmmpoBa-
HHe, OBP30 J1a ce pa3Bphlla M BHE3AMHO J]a Opa3siBa MPOTHBHUKA B TSACHO B3aMMOJEHCT-
BHE C aBHAIMATA M IPYTHTE POJOBE BOMCKHU U OrHEBH cpenctsa.[1]

3a 1a M3IBIIHU B ITBJIEH 00EM CBOWTE 33/1a4d U €JHOBPEMEHHO C TOBA 1]a OCUTYpH Oe-
30IIaCHOCT Ha HAIINTE BOWCKM OT BB3JEHCTBHETO HAa COOCTBEHMS OI'BH OT apTHiIepHara
Ce M3HUCKBA Jla KOOPAWHHUPA CBOHUTE JISUCTBHUS C IPYTHTE CPEACTBA 33 OTHEBA MOMIPHKKA.
3a Ta3u 1en y4acTHEeTO Ha CPEACTBATa 3a OUHEBa MOIAPHKKA € HEOOXOAUMO Jla HHTET-
pHpaT Or'bHS CH BbB BPEMETO U IPOCTPAHCTBOTO B 30HH 32 MOATIOMAraHe Ha JeHHOCTUTE
[0 OTHEBAaTa MOAAPHKKA C IIeT JIa C€ OCHT'YPH ONTHMAIIHO M3IIOI3BAHE HA COOCTBEHUS
OTHEBH TIOTEHIMMAT 1 JIa Ce TapaHTHpa CBOOO/IA Ha JeHCTBHETO Ha crunTe.[7]

ToBa e HempeKkbCHAT MPOIIEC HA B3aUMOACHCTBHIE Ha AeHCTBHUATA Ha (popMHUpOBaHHS-
Ta OT CyXOI'bTHHSI, BOCHHOBB3/YIIIHUSI 1 BOGHHOMOPCKHUSI KOMITOHEHT Ha BCHYKU HUBA Ha
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KOMaH/BaHEC W YIPaBJICHHE, KOETO CE€ M3BBHPIIBA OT KOOPAWHATOPHTE MO OrHEBa MOJ-
JIPBKKA U OPHIIEPHUTE 32 CBPH3KA.

OT mpakTHdecKa TJIefHa TOYKAa CHBMECTHHTE ACHCTBHS Ha CPEACTBATa 32 OrHEBA
MOAAPBKKA U B YACTHOCT apTHJIEPHATA M aBHAIMATA Ca MHOTO BAKHH 3a M3XOfa Ha
BCsiKa emHa omeparusa. ETo 3amo, kxoraTto ce ruraHupaT OOWHM NelCTBHS TpsiOBa 1a ce
KOOPAMHMPAT JEHHOCTHTE IO MPEXBHPIISHE HA BOWCKH, MOPA3sBAIINTE OTHEBH HAICTH
OT aBHAIWATA, KOPUAOPHTE 3a TPEIUTaHe HAa JICTAaTEIHHUTE araparty, OrbHS Ha IUTaHUpa-
HHUTE OT TO-BHCOKHTE HHMBA OOMHU XEIMKONTEpH, 3amuTHUTE Mepku 3a [IBO, orpHs Ha
BCHUKHM OTHEBU CPEACTBA M Jp., 3a Ja C€ rapaHTHpa Oe30MacHOCTTAa HA COOCTBEHHUTE
BOiicKn.[2]

ToBa ce mocTHra upe3 MEpKHTE 3a KOOPJUMHIPAaHE Ha OCHEBATa MOMNPHKKA. TsaxHaTa
poJIs € Jja YNeCHST 3aJadnuTe Ha CPEACTBATa 3a OTHEBA IOIAPHXKKA, IIPH HAHACSHE Ha
yIapH OT pa3IMdHH CPEACTBA 3a MOpa3sBaHe, KAKTO M CUTYPHOCT Ha COOCTBEHUTE CHIIN.

Enna ot Hali-TpynHuTE 32 IUTAaHMpaHEe M KOOPAWHHUPAHE MSIPKa € 30HaTa 3a KOOpIH-
HupaHe Ha BB3OyIHOTO TpocrpanctBo (3KBII - Airspace Coordination Areas
(ACA)).[6] HeobxonumocTTa OT M30sTBaHE HA B3aUMHO TIOPa3sBaHe OT COOCTBEHU CPeI-
CTBa ¥ BHBEXKAAHETO Ha BHOPHKEHNE HA BCE TT0-CKOPOCTPEITHH OTHEBH CHCTEMH M3HUCKBa
BHHIMATEJIEH MOAXO/ IIPH U3II0I3BaHEe Ha BB3AYIIHOTO MPOCTPAaHCTBO. ONMUTHT OT OOHHN-
Te NEHUCTBUS M yJEHHATA IIOKa3Ba, Ue TA3W 30HA OrpaHMYaBa OT'BHS Ha apTHIIEpUsTa B
61IM30CT 10 T€3H 30HU.

ETo 3amo B HacTosAImus JOKJIAZ Ce pasriekaa mpodiieMa IpH Iopa3sBaHe Ha IEIH OT
apTuiepuiicku GpopMupoBaHus, BopbxkeHH cbe 122 mm CI' 2C-1 ,I'Bo3nuka® B Giu-
30CT JI0 30HaTa 32 KOOPAWHHUPAHE Ha BB3/IYIIHOTO IIPOCTPAHCTBO

I1. Iopa3siBaHe Ha 1eJH B OJIM30CT 0 30HATA 32 KOOPAMHUPAHE HA BB3AYIIHO-
TO MPOCTPAHCTBO

30Hara 3a KOOpAMHUPAHE Ha BB3IYLIHOTO POCTPAHCTBO € €JHA OT OCHOBHUTE Orpa-
HUYUTENHU Mepku. Ts e TpUU3MepHa 30Ha OT BB3/YIIHO IPOCTPAHCTBO, KOSTO CE€ ycTa-
HOBsIBA C IIeJ1 J1a Ce MPEeAnassiT COOCTBEHUTE JIETATEIHH alapaTd OT Or'bHS HA OrHEBUTE
CpEICTBA Ha CYXOIBTHHS U BOCHOMOPCKHS KOMITOHEHT.[7]

AHanu3upaiky BHUMATETHO IPaHUIMTE Ha Ta3U TPUHM3MEpHA 30Ha ce 3a0ersi3BaT ABa
BapHaHTa 3a W3MOJI3BaHE Ha HApe3HATa apTWIICPHS MPU MOpa3siBaHe Ha LIEJIH B OJIH30CT
IO Hesl:

- BHCOYMHATA HAa TPACKTOPHATA HA CHAPSIMTE Ja € MO-MajlKa OT MUHHUMAJIHATa BH-
COYMHA Ha T0JICTA Ha JICTATCITHUS arapar;

- BHCOYHHATA HA TPACKTOPHSTA HA CHAPSIUTE JIa € MMO-TOJsIMa OT MaKCHMAITHATA BU-
COYMHA Ha TIOJICTA HA JICTATEITHIS arapar.

1. Crpenda no meau ¢ BUCOYHHA HA TPAEKTOPHUATA HA CHAPSIANTE MO-MAJIKA OT
MHHHMAJ/IHATA BUCOYHHA HA I0JIETA HA JeTaTeJTHHS anapar

B T03u ciydaii eaMHCTBEHATa MspKa 3a KOHTPOI 1ie Objic BUCOUYMHATA Ha TPACKTO-
pusita (YS), criope]; KOSITO LI CE OrpaHHYM M3IOJ3BAaHETO HA apTHIIEpHiiCKaTa CHCTeMa
(¢ur.1). Heiinata croifHOCT ce B3eMa OT TabiMUHMTE 3a CTpenda 3a cUCTeMara U 3aBHUCH
OT CHOTBETHUSI 3apsi/] U B3pUBATEIL.

Karto ce u3mon3Ba BrcounHaTta Ha TpackropusiTa 3a cucrema 122 mm CT" 2C-1 ,,I'B03-
ImKa“, KOSTO € mocodeHa B Tabmumute 3a crpenda Ne 0141[4] u ce BpBeaT maHHHU 3a
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CHapsiZia, B3pUBATEISI U MUHHMAIIHATA BUCOYMHA HA IOJIETA HA JICTATEIHUTE AllapaTy B
3KBII, kakTo ciaeasa:

- cuapsing OO - 462;

- B3puBaren - PIM — 2;

- MHHHMMajHaTa BMCOYMHA Ha mojera (MUHMMAlHA BHCOYMHA HA TPACKTOpUSATAa HA
cHapsizia) - 500 m,

e ce monydaT pe3ynrartd B Tabnumia Ne 1, KOUTO Morar Jia ce M3MOJ3BaT 33 aHAIH3
HA BB3MOKHOCTHTE HA apTUIIEpUiicKaTa CHCTeMa 3a CTpesda Mo e C BUCOYMHA Ha
TPaeKTOPUSITA HA CHAPSIAWTE MO-Malka OT MUHMMAJHATA BUCOYMHA HA TMOJIETA Ha JIeTa-
TEJIHUSI arapar.

MakcumanHa
BMCOYMHA Ha
EEEEEEEEEEEEEEEEEEN noneTta
h b
. .
: H
= 33C H
: H
MwuHuMmanHa
: ..-l;..i“ - 5
2 . BMCOYMHA Ha
\ nonerta
H
. .
: .
-
-
-
-

WunpounHa <D 1
LlenTpanHa ObaxkuHa “
NNHUA
Jlerenna:
KoopanHupallm Y's - BUCOYHMHA HA TPACKTOPUATA
nyHKTOBE 33C - 30na 3abpaHeHa 3a cTpenda

Our. 1. Bucounnara Ha TpaeKTOpHATa HAa CHAPSIIUTE € TT0-MalKa
0T MUHUMAJIHATA BUCOYMHA HA MOJIETA HA JICTATCIIHUA anapar

183



Tabmuma Ne 1
Makcumansa ganexoboiiroct ua 122 mm CI' 2C-1 , I'Bo3auka* mpu ctpenba ¢ BUCOUH-
HA Ha TPACKTOPHUSITA IMO-MAJIKa OT MHHUMAITHATA BUCOYHMHA HA MOJICTA HA JICTATCITHH

anaparu 3a 3KBIIT
MunnManHa % ot
Sans BUCOUYMHA HA JlanexoOorHoCT, Makc. MaxkcumanHa
P TPaeKTOPHSAITA, m JTaJIeKo- JTAIIEKOOOMHOCT
m OOHHOCT

500 7900 52%

IIbnen 750 9100 60% 15260
500 6900 53%

Hamanen 750 8000 62% 12874
500 6400 56%

[Tepsu 750 7500 65% Ak
500 5800 57%

Bropu 750 6950 69% .
500 5400 64%

Tpern 750 6400 76% (e
500 4700 74%

UerBbpTH 750 5420 85% 6356

BcrenctBue Ha momydeHnTe pesyararu ot Tabnuma Ne 1 Morar fia ce HampassIT CIe-
HUTE U3BOAM 3a crpenba cbe 122 mm CT" 2C-1 ,,I'Bo3auka” 1o 1eu ¢ BUCOYMHA Ha Tpa-
eKTOpHATA Ha CHAPSIUTE MO-MalKa OT MUHAMAJIHATA BUCOYMHA HA MOJIETA HA JICTATEN-
HUA arapaT ¥ JelcTBaiia 1o pasmepu u speme 3KBII:

- mpu 500 M MUHMMAJHA BUCOYHHA HA TIOJIETa HA JIETATEITHH arlapaTi MaKCHMAITHATa
IaneKo0OMHOCT Ha CHCTeMara ce HamaisiBa npubmsurernHo ¢ 1/2 (ot 15260 no 7900);

- mpu 750 M MUHHMAJIHA BUCOYHHA HA TIOJIETa Ha JIETATEIIHH allapaTi MaKCHMAITHATa
IaneKo0OMHOCT Ha CHCTeMara ce HamaisiBa mpubmsurenHo ¢ 2/3 (ot 15260 no 9100).

2. Crpenda no neau ¢ BUCOYMHA HA TPACKTOPUSATA HA CHAPSI/IMTE IO-TOJISIMA
0T MaKCHMAJIHATA BUCOYMHA HA IOJIETA HA JIeTaTeJHHUs anapar

B TO3M ciiyyail OTYMTAHETO HA BUCOYMHATA HA TPACKTOPHUSATA HsMA Jla CTaBa [0 MakK-
CHMaJIHaTa BUCOYMHA Ha TIOJNETa Ha JICTATCIHUS araraT, 3alioTo YacT OT TPACKTOPHUsTa
Ha cHapsiaa e npemuHe npe3 3KBIT u 1mie ce moaydat 30HM ¢ Bb3MOKHOCT 3a [opassiBa-
He Ha coOcTBeHaTa aBuanws (dur. 2).

3a 6e30MacHOCT Ha JICTATSIHUTE anapaTu cTpendara Ha Hape3HaTa apTHIICPHUs H3LIs-
110 TpsioBa 1a npexebpiisi 3KBIT (pur. 3).

3a j1a ce onpeeNu qajdy TPAeKToOpusTa Ha CHapsiauTe npemuHasa Haa 3KBII, TpsOBa
Jla ce M3I0NI3BaT rpadMIMTe HA TPACKTOPHUTE C KPUBUTE 33 BPEMEJICTCHETO Ha CHApsi/a
3a ChOTBETHATA CHCTEMA, B3pHUBaTel U 3apsii.[5]

IMopaau Hanu4ue Ha rpadUIUTE HA TPACKTOPUHUTE C KPHUBUTE 33 BPEMEJICTCHETO Ha
CHapSIUTE 33 apTUIICPUIICKUTE CHCTEMU Ha BbOPBKCHHE B Bhirapckara apmusi camo 3a
[UTAHHKMCKA MECTHOCT, TO aHalu3a e ObJe B Ta3H HACOKa.

I'paduunuTe TabNULK 32 CTpesida ca pa3[JeiieH! OT bI'bjla Ha BB3BHIICHHUE!

- ¢ BIUIM Ha Bb3BULICHHE 10 45°;
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- ¢ BIUIM Ha Bb3BUIICHUE Haf 45°.

3a ToBa MpHUMEPH 3a BE3MOKHOCT 32 ITOpa3siBaHe Ha LEIN OT Hape3HaTa apTHIIepHS,
KOraTto TpaekropusiTa Ha crpendara npexsepiast 3KBII me Obpaar wsnokenm 3a asaTa
ciyqast. Baxkno e ma ce orOernexu, 4e BUCOYMHATA HA TPACKTOPHSTA IIE 3aBUCH U OT
ornanedennero Ha 3KBII ot opbauero (orueBara mo3uiwst Ha GOPMHPOBAHKUETO).

30HU ¢ BB3MOKHOCT 32 TIopa3siBaHE Ha
coOcTBEeHaTa aBruanusa

MakcumanHa
/ BMUCOYMHA Ha
noneta

33C

L
¥

'"""%f\""'

MwuHuMmanHa
BWCOYMHA Ha
nonerta

Ys
wwpoumna () X . AN ﬁ

LlenTpanHa ObaxkuHa
AMHMA

Nerenpa:
KoopanHupaluy nyHkToe YS - BUCOUMHA Ha TpaeKTopuATa
33C — 30Ha 3abpaHeHa 3a cTpenba

@ur. 2. BucounHaTa Ha TPaeKTOPHUSATA HA CHAPSAUTE € MO-ToJisiMa OT MaKCHMaJIHaTa
BHCOYMHA Ha II0JIeTa Ha JICTATETHUS arapaTt, HO B HEIOCPEACTBEHA OJIM30CT 10 Hest
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Tpaektopua npu TpaekTopua npu

MaKCUMaNHO pPasCcToaHne MWUHWMANHO Pa3cTofHUe
Ha cTpenbata npu ctpenba Hag, 3KBM
MakcmmanHa
) "."""K""""
. . BMCOYMHA Ha
H
: J . noneta
= 33C .
0 2 B
H H
. MuHumanHa
\ BMCOYMHA Ha
H
- H noneta
H L]
. Ys :
n - -
3oHa 3a . . : ™
e S S 3 sovevvem. svvovoen -
Wnpoun 1
| | LeHTpanHa
ObnxuHa inHUA
NereHpa:
Koopauhupaiyyu YS - BUCOUMHA Ha TPaeKTOPUATa

nyHKTOBE 33C — 30Ha 3abpaHeHa 3a cTpenba

@ur. 3. BucounHaTa Ha TPaeKTOPHUSATA HA CHAPSAUTE € MO-ToJsIMa OT MaKCHMaJIHaTa
BHCOYMHA Ha II0JIeTa Ha JICTATEIHUS arapat U npemMuHasa Hax 3KBIT

3a ;a ce ompejen KakBa € Bb3MOXKHOCTTA 3a CTpeda 110 Iey ¢ BUCOYHMHA Ha Tpa-
EKTOpPUSITA Ha CHAPSINUTE MO-TOJIsIMA OT MaKCHMAJTHATA BHCOYMHA Ha TOJICTA Ha JIETaTel-
HUS ariapaT [Py bIJIM Ha BB3BUIICHHUE J10 45°, 11ie ce U3Mo3Bar CJeIHNUTE JIaHHH:
cucrema 122-mm CI' 2C-1 , I'Bo3auka‘;
Tabnuia 3a crpenba - TC [IM Ne 141T;
caapsg O - 462;
B3puBarei - PTM — 2;
pascrosiaust ot opwsauero go 3KBIT — 1000, 3000, 5000 m;

- MakCUMaJIHM BUCo4YMHHM Ha nonera — 500, 7500, 1000 m.

[Mony4enure pesynraru B Tabmuim Ne 2, 3 u 4, Morar aa ce U3IMONI3BAT 32 AHAIU3 32
BB3MO)KHOCTHTE Ha apPTHJICPHICKATA CHCTEMA.
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Tab6muna Ne 2
Bw3moxkHocTr Ha 122-mm CT' 2C-1 ,,I'Bozauka” 3a crpenba Haa 3KBIT mpu 500 m mak-
cHMaJlHa BUCOYHMHA Ha T10JIeTa Ha JICTATCIIHU alapaTtu
(brin Ha BB3BHIIECHHUE 110 45°)

Pazcros- 30Ha 3a
HHE OT MepHux Jlanexo- Maxe. ropass-
3apsn M JTaNieKo-
OpBIUETO MUH. Boitroct, m Goioct. M BaHe
110 3KBIT ! ¢ur.3
[Taen 444 14100 16600 2500
Hawmaen 451 11600 13800 2200
1000 IIbpBH 466 10400 12200 1800
Bropu 493 9200 10500 1300
Tperu 500 7650 8800 1150
YeTBbpTH 534 6000 6500 500
ITpren 195 9150 16600 7450
Hawmanen 211 7200 13800 6600
IIspBH 226 3KBI§[6;([)(()) 1km 12200 5600
3000 5000
Bropu 258 3KBIT 10 800 m 10500 4500
Tpern TpaekTopusTa Ha CHapsIa WIK YacT OT Hesl IPEMHHAaBa pe3
YeTBbpTH 3KBII
ITpren 168 8150 16600 8450
5000 Hawmaen 211 7200 13800 6600
IIbpBH - TpaekTopusTa Ha CHapsIa WIK YacT OT Hesl IPEMHHaBa pe3
YeTBbpTH 3KBII

Ot aHanM3bT Ha JaHHUTE OT Tabnuna Ne 2 MOraT Jia ce HampaBsT CICTHUTE U3BOIH
3a crpenba cve 122-mm CIN 2C-1 ,,I'Bo3auka™ 1o et U JAeicTBalla o pa3MepH U Bpeme
3KBII npu 500 m MakcuManHa BUCOYMHA Ha MOJIETa!

- PasMoNOKEHHETO HAa OTHEBUTE TMO3MIWHU Ha Onmu3ku pascrosHus no 3KBII e Hee-
(bexTHBHO 3a cTpenba mpu bIIIK Ha Bh3BHUIICHHUE 10 45°, mopaam MaakaTa 30Ha 3a 1opa-
3SBHE Ha IETINTE;

- Pa3MoNIOKEHNETO Ha OTHEBUTE ITO3UIMH B paiioH okoio 5 kM ot 3KBII mie m3ucksa
M3MOJI3BaHE CaMo Ha 3apsiiul ,,[IBJICH" WIH ,,HAMAJICH", KOETO IIe OTPaHIIH U3I0I3BaHe-
TO Ha CHCTEMHTE I10 PEKIMa Ha OT'BHS;

- 3a Hal-e()eKTHBHO MOpa3sSBaHE HA LEJIU € HEOOXOIMMO HM3IIOI3BAHE HA 3apsigd OT
,ITBJIEH" 110 ,,BTOPH" U PA3IOIIOKEHNE HA OTHCBHTE MO3UIMU B PAOH OKOJIO 3 KM OT
3KBII.
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Tab6muna Ne 3
Bb3moxkHocTH Ha 122 MM CT" 2C-1 ,,I'Bo3auka‘ 3a crpenda Haa 3KBIT npu 750 m mak-
cHMaJlHa BUCOYHMHA Ha T10JIeTa Ha JICTATCIIHU alapaTtu
(bruin Ha BB3BHIICHHUE 110 45°)

Pascros- 3oHa 3a
Makc.
HUE 0T MepHux Jlanexo- ropass-
3apsn M JTaNieKo-
OpPBIUETO MUH. GoitHocT, M Goftoct. M BaHE
1o 3KBIT ! ¢ur.3
[Taen 580 15650 16600 950
Hamaunen 590 13100 13750 650
1000 IIbpBH 600 11700 12100 400
Bropu 610 10100 10500 400
Tperu 628 8400 8600 200
YeTBbpTH 650 6400 6500 100
IIpaen 249 10400 16600 6200
Hawmauen 269 8600 13750 5150
7400
IIbpBH 270 3KBIT 10 2 km 12100 4700
3000 Bropu 333 7200 10500 3300
3KBII 50 1,5 km
6400
Tperu 373 3KBII 10 1 km 8600 2200
Yersbpru TpaekTopusTa Ha CHapsIa WIK YacT OT Hesl IPEMHHaBa pe3
3KBII
191 8950 16600
ITbien 3KBIT 10 1 km 7650
5000
Hawmaren - TpaekTopusTa Ha CHaps/ia WIK YacT OT Hesl IPEMHHaBa pe3
YerBbpTH 3KBII

Ot aHanu3bT Ha JaHHHUTE OT Tabnuua Ne 3 MoraT Jia ce HampaBsT CICTHUTE U3BOIH
3a cTpenba cve 122 mm CT" 2C-1 ,I'Bo3uka‘ 1o 1esu u AeiicTBalia mno pasMepH 1 BpeMe
3KBII npu 750 M MakcuMainHa BUCOYMHA Ha MOJIETA!

- Pa3MoONIOKEHNEeTO Ha OTHEBHTE MO3MIMH Ha Omm3ku pascrosaus xo 3KBII e nee-
(bexTHBHO 3a cTpenba mpu bIIIK Ha B3BHUIICHHUE 10 45°, mopaau MaakaTa 30Ha 3a Mopa-
3SBHE Ha I[ETINTE;

- Pa3MoNIOKEHNUETO Ha OTHEBUTE ITO3UIMH B paioH okoio 5 kM oT 3KBII me orpanu-
YM U3MOJI3BAaHETO HA CHCTEMHTE IT0 PEXXMMa Ha OTBHS, ITOPAaH M3IOI3BAaHETO caMo Ha
3aps ,,ITbJICH ;

- 3a Hal-e()eKTMBHO MOpa3sSBaHE HA LEJIU € HEOOXOIMMO HM3IIOI3BAHE HA 3apsigd OT
,ITBJIEH" 110 ,,BTOPH" U PA3IONI0KEHHE HA OTHEBHTE MO3UIMH B PAOH OKOJIO 3 KM OT
3KBII.
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Ta6muma Ne 4
Bw3moxkHocTn Ha 122 MM CT" 2C-1 ,,I'Bo3quka’ 3a crpenba xaa 3KBIT npu 1000 m
MaKCHMaJIHa BHCOYHMHA Ha TI0JIeTa Ha JICTATeIIHH arnapary
(bruin Ha BB3BHIICHHUE 110 45°)

Pascros- 30Ha 3a
Makc.
HUE 0T MepHux Jlanexo- ropassi-
3apsn M JTaNieKo-
OpPBAUETO MHH. 6oitHoct, M Goioct. M BaHe
1o 3KBIT ! ¢ur.3
1000 IIbaen - TpaekropusTa Ha CHapsa WIK YacT OT Hes IPEMHHABA IIpe3
YeTtBbpTH 3KBII
[Tenen 348 12400 16600 4200
Hawmanen 357 10200 13750 3550
ITepBU 390 9300 12100 2800
3000 Bropu 421 3;88 10500 2300
Tperu 459 3KBIT 10 1,2 km 8600 1300
TpaekropusTa Ha CHapsa WIK YacT OT Hes IPEMHHABA IIpe3
YeTBBpTH 3KBII
5000 ITenen - Tpaexropusta Ha CHapsAa WIH 9acT OT Hes IIpeMUHaBa Ipe3
YeTrBbpTH 3KBII

Hannawute ot Tabmuna Ne 4 mokassar, e npu crpenda cbe 122-mm CI' 2C-1 ,,'Bo3au-
ka“ u geiictBamia no pasmepu u Bpeme 3KBIT mpu 1000 m makcumanHa BHCOYHHA Ha
MOJIETa MOTAT JIa C€ HAMPABSAT CICIHUTE U3BOJIH:

- pas3MoNIOKEHHETO HA OrHEBHTE IMO3WIIMU HAa OJMM3KM pAa3CTOSHHUS M TaKWBa IO-
romemu 0T 3 kM OT 3KBII e HEBb3MOXKHO MMOPAJX TOBA Y€ TPACKTOPHUTE Ha CHAPSIUTE
WM 9acT OT TsX e mpemuHasa mnpe3 3KBIT;

- 3a Hal-e()eKTHBHO MOpA3sSBAHE HA [ENH € HEOOXOMMMO M3IMOI3BAHE HA 3apsIH OT
,ITBJIEH" 110 ,,BTOPH" U PA3IONIOKEHNE HA OTHCBHTE MO3UIMH B PAOH OKOJIIO 3 KM OT
3KBII.

3a ;a ce ompeeny KakBa € Bb3MOXKHOCTTA 3a CTpEda 110 [ejy ¢ BUCOYMHA Ha Tpa-
EKTOpUSITA Ha CHAPSIUTE MO-TOJIsIMA OT MAKCHMAJTHATA BHCOYMHA Ha TIOJICTA Ha JIETaTel-
HUS anapar Mpy bIJIM Ha Bh3BHIICHUE HaJ 45°, ¢ HeoOXOqUMO Jia Ce M3IoJ3BaT rpadu-
[IUTE HA TPACKTOPUUTE C KPUBUTE 32 BPEMEIICTCHETO HA CHAPSITUTE OT TaOJIUIIA 3a CTpe-
0a - TCIIM Ne 141I'. 3a Ta3u 1ell e ¢€ W3II0JI3BAT U CICIHUTE JAHHU .

- cuapsing OO - 462;

- B3puBaren - PIM - 2;

- pascrosiust ot opsaueto g0 3KBIT — 1000, 3000, 5000 m;

- MakCUMaJIHM BUco4YMHHM Ha nonera — 500, 7500, 1000 m.

IMony4enure pe3yaratu B Tabmunu Ne 5, Morar ma ce W3Mon3Bar 3a aHAIM3 33 Bb3-
MOKHOCTHTE Ha apTHIIEPUIiCKaTa CHCTeMa IIPYU MOPTUPHA CTpetoa.
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Tab6muma Ne 5
Bw3moksoctr Ha 122 MM CI' 2C-1 ,,I'Bo3muka™ 3a crpenba nax 3KBIT
(bryin Ha BB3BUIICHUE HaJT 45°)

Makc. BUCOYHHA Mu. Makc. nane- MuH. naie-
Ha I0JIeTa Ha JIeTa- 3apsn PaSCTOAHIE OT K000~ K000~
TEIHY anaparts, m OPPAMCTO 1O HOCT, M HOCT, M

3KBIIL, m

[Tsaen 500 16600 10950

Hamaunen 500 13750 8950

500 ITepBUI 500 12100 7900
Bropu 500 10500 6800

Tperu 600 8600 5450

YetBbpTH 600 6500 4100

[Tenen 750 16600 10950

Hamauen 750 13750 8950

750 ITepBU 750 12100 7900
Bropu 750 10500 6800

Tperu 800 8600 5450

YeTBbpTH 900 6500 4100

[Tenen 1000 16600 10950

Hamanen 1050 13750 8950

1000 ITepBU 1050 12100 7900
Bropu 1100 10500 6800

Tperu 1200 8600 5450

YeTBbpTH 1300 6500 4100

Hannwute ot Tabmuna Ne 5 mokassat, 4e mpu crpenda cbe 122-mm CI' 2C-1 ,,'Bo3au-
ka" u meifcTBama o pasmepu u Bpeme 3KBII morar fa ce HarmpaBsT ClIeJHATE H3BOIH:

- PA3MONIOKEHUETO HA OTHEBHTE MO3MIMK B HemocpeacTBeHa Ommsoct (mo 1300 m)
1o 3KBII e HeBB3MOXKHO ITOpa I TOBA Y€ TPACKTOPUSATA HA CHAPSIUTE MM 9aCT OT TSIX
me npemunasar npe3 3KBIT;

- 3a Hal-e()eKTHBHO MOpa3sBaHE HA LEJU € HEOOXOAMMO M3IIOJI3BAaHE HA MOPTHpPHA
cTpenda Ha BCHYKH 3apsAn U Pa3IIOIOKeHHE HAa OTHEBHUTE ITO3UIMH B PaifoH Ha Pa3CTos-
are okomo 1,5 km u mo - ronsmo ot 3KBIL.

- TIpU MOPTHpPHA CTpeda MakCHMalHATa JaJeKoOOHHOCT Ha CHCTeMarTa INe 3aBHCH
ot pasnonoxenueto Ha OIl or 3KBII, HO He ¥ OT BHCOYHMHATA HA MOJIETA HA JICTATEITHH-
TE araparu.

I11. 3akaouenue

Ot pasriieganusi TpoOJieM 3a BB3MOXKHOCTA 33 M3MOJI3BAHE HAa apTWIIEPHICKU (op-
MHUpOBaHus], BhOpmKeHn c¢he 122-mm CT' 2C-1 ,I'Bo3auka 3a mopassiBaHEe Ha IS B
OJIM30CT /10 30HATa 32 KOOPIUHUPAHE HA BH3IYIIHOTO MPOCTPAHCTBO TPSOBA Jia CE€ OTUH-
TaT CIIEAHUTE OCOOCHHOCTH

- mpu cTpenda Mo Ienu ¢ BUCOYMHA HAa TPACKTOPHUSITA HA CHAPSIUTE TO-MAlIKa OT
MHUHHMAJIHATA BHCOYMHA HA MOJETa Ha JICTATeIHMS amapaT W JeiCTBaIna mo pa3mMepu u
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Bpeme 3KBII makcnmanHaTa 1aneko00HHOCT Ha CHCTEMAaTa e HaMasIsiBa IIPHOIM3UTEITHO
¢ 1/2 (2/3) mpu 500 (750) m MEHEMATHA BUCOYHHA Ha MOJIETa HA JICTATEIIHHU araparw;

- Tpu cTpenba Mo IEeIH ¢ BUCOYMHA HA TPAGKTOPWSTA HA CHApSIUTE ITO-TOIIMA OT
MaKCHMaJHaTa BHCOYMHA HA TOJIETA Ha JICTATEIHUS armapar 3a Hail-e(eKTHUBHO mopass-
BaHE HA [EJU NPH BIVIM HA Bb3BHILIEHUE 10 45° € He00X0AMMO U3IION3BAHE HA 3apsIU OT
,ITBJICH" 110 ,,BTOPH" U Pa3MONIOKCHUE HA OTHEBHUTE MO3MIMH B PailoH OKOJIO 3 KM OT
3KBII;

- Tpu cTpenba Mo eIy ¢ BUCOYMHA HA TPAGKTOPWSTA HA CHApSIUTE ITO-TOIIMA OT
MaKCHMaJHaTa BHCOYMHA HA TOJIETA Ha JICTATEIHHS arnapar 3a Hail-eeKTHUBHO mopass-
BaHE HA [IE]H TIPH bIUIM HA Bh3BULIcHUE HAJ 45° ¢ HEOOXOIUMO Pa3MOI0KEHUE HA OrHe-
BUTE TIO3UIMH B paiioH Ha pascrosuue okomo 1,5 km u no - romsimo ot 3KBIL
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MMOPA3SABAHE HA LHEJIX ITPU CbBMECTHA OTHEBA TIOJAPBKKA
B 30HATA 3A KOOPJUHUPAHE HA BB3YIIHOTO INTPOCTPAHCTBO

Juisn K. Mapkos

THE ATTACK OF TARGETS FROM JOINT FIRE SUPPORT
IN THE AIRSPACE COORDINATION AREA

Dilyan K. Markov

Abstract: The article focuses on establishing the airspace coordination area, types of ACA and
use it a restrictive measure of Joint Fire Support.

Keywords: Joint Fire Support, Fire Support Coordinating Measures, Airspace Coordination
Areas.

|. BbBegenue

VYcnexsT B CbBPEMEHHHUTE ONEPALUM CE IOCTUTA YPE3 CbBMECTHUTE YCHIIUS HA KOM-
MIOHEHTHUTE OT TPHUTE BHAA BHOPHKECHH CHIH U POIOBETE BOWCKH, OOXBAHATH B €IUHHA
KOMaHJHA CTpykTypa. HeoOxomummre crnocoOHOCTH 3a omepamusiTa ce H3rpakaar B
Ipolieca Ha TeHepHpaHe Ha CHIINTE B 3aBHCHMOCT OT HAIIMOHAJIHHUTE CIIOCOOHOCTH HA
nepkaBuTe WieHKH Ha HATO 1 MeXIyChbIOZHHYIECKUTE CIIOPa3yMEHHS 3a M3TPaKIaHe
Ha crieruUIHN CIIOCOOHOCTH.

EdexruBHOCTTA HA apTWICPUICKHS OI'BH C€ OMpEnessl OCHOBHO OT HEroBaTa KOOp-
JUHALY U MHTETPUPAHOCT € OI'bHA HAa JPYTMTE CPEICTBA 3a IOPA3sBAHE 32 IIOCTUTAHE
Ha HeoOxommumus pe3ynrat. 11o To3u HauMH eIUH OT OCHOBHUTE NPOOJIEMH Ha pa3BHTHE
Ha MOJIEpHA apTHIEpHs € Ja OCUTYpH Ha MaHEeBPEHUTE (HOPMUPOBAHUS MIMPOKU BB3-
MOXXHOCTH B paiioHa Ha GoifHuTe neiicTus. [lopagy ToBa MOATOTOBKATA M yJaCTHETO HA
apruepuiicknTe GpopMupoBaHus OT beirapckara apMust KakTo B HAIIMOHATIHHM, Taka U B
MHOTOHAIIMOHAIHY OIEPaIiy U3BeJe Ha JHEBEH PeJ HEOOXOIMMOCTTa OT M3IIBJIHCHHUE
Ha 3aJ[a4M B CHCTeMaTa Ha ChBMECTHA OTHEBA IOIPHKKA.

CpBMecCTHATa OTHEBAa MOAAPHIKKA M3UCKBA CHHXPOHU3UPAHO W KOOPIHHUPAHO B3au-
MOZEHCTBHIE Ha BCHYKH €JICMEHTH, 3a/{bJIO0YCHO M HEMIPEKbCHATO ITAHMPAHE, arpeCHBHA
KOOpJIUHALMS ¥ CHEPrUYHO M3IbIHEHUE. Ts BKIIOUBA LENCOIPENEIIAHE U Leaepasnpe-
nenenne, KoManaBade u kKoHTpoi (C2) u crcremu 3a TopassiBaHe, KOUTO TpsioBa aa hyH-
KIMOHUPAT KOJEKTHBHO, 3a Jla CE OCHTYpH e(EeKTHBHA OrHEBA MOJAPBKKA, KBICTO H
KOraTo KOMaHIUPBT U3UCKBA.

1. Mepku 3a KOOpAUHHPAaHe HA OTHEBATA MOAIPBKKA
B pamkuTe Ha cBOMTE 30HH 32 OTTOBOPHOCT KOMAHMPHTE HA CyXONBTHHUS U BOCH-
HOMOPCKHSI KOMITOHCHT € HEOOXOAMMO Ja Ha3HA4YaT Pa3peHINTENHH M OrPAHHMIUTCITHH
MEpKH 3a KOOpAMHHpaHe Ha orneBaTta momapbxka (MKOII), 3a ma ymecust Gbp3ara
Ipoleypa Mo MOpa3sBaHeTO Ha IENUTE U CHIIEBPEMEHHO Jla OCHTYPAT 0€30MacTHOCTTa
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Ha cobctBenure cui. MKOII ynecHsBat orueBata MOAAPEHKKA M BKIIOYBAT: JIMHUH 32
koopaunupane Ha orpus (Coordinated Fire Lines - CFLS), nuHuMHM 3a KOOpIMHUpAHE HA
6oitnoro mone (Battlefield Coordination Lines - BCLS), nuanm 3a KOOpAWHUpaHE Ha
orneara momapbxkka (Fire Support Coordinated Lines — FSCLS), 30Hu cBoGommu 3a
crpenba (Free-Fire Areas - FFAs) u “kill boxes”. OrpannuuTenniTe MEpPKH rapaHTHPAT
0e30IacTHOCTTA Ha COOCTBEHUTE CHJIM M BKJIIOYBAT 30HU 32 KOOPJIMHHUPAHE Ha BB3IYIL-
HoTo mpoctpanctBo (Airspace Coordination Areas - ACAS), TiHHE 3a OTpaHHYABaHEe Ha
orwus (Restrictive Fire Lines - RFLS), 3ouu 3a orpanntasase Ha orbus (Restrictive Fire
Areas - RFAS) u 30mu 3abpanenu 3a crpenta (No Fire Areas - NFAs).[5]

H3mon3BaHeTo Ha MEpKUTE 3a KOOPJAMHUPaHe Ha orHeBara mompbxkka (Fire Support
Coordinating Measures - FSCM) 3aBucu 0T TakTHdeckara cuTyarusi. Te ce mpearar ot
KOOpAMHATOpA Ha OTHEBaTa MOMAPBKKA M ce yTBBpxkaaBaT oT komanaupa. MKOII ce
n300pa3siBaT rpaUIHO C YSPHU JHMHUH. Berdkn Mepku ce 0003HaYaBaT ¢ HANC C IIUIO0-
TO HAMMEHOBAHUE WJIM ChC CHKPAICHUS, MOKa3Balll KOW 1ab I'M € YCTAHOBUII U 0 KOra
ca BaIMAHH. MepKHUTe 3a KOOPJMHHMpPAHE Ha OTHEBara MOJIPHKKAa MOTrar Ja BJIC3HAT B
cuna He3a0aBHO, B IUTAHUPAHO BPEME WM MPH HEOOXOIUMOCT OT M3BHKBaHe.[2]

I11. U3nos3BaHe Ha 30HATA 32 KOOPAWHUPAHe HA Bb3YLIHOTO MPOCTPAHCTBO B
CBBMECTHH OIlepanu

Enna oT OCHOBHHUTE OrpaHHUYHMTETHN MEPKH € 30HATa 32 KOOPAWHHMPAHE Ha BH3IYII-
Hoto mpoctpancTBo (3KBII). Tst e Tpunu3MepHa 30Ha OT BB3AYIIHO MPOCTPAHCTBO, KOSTO
ce YCTAaHOBSIBA C IIEJI J1a C€ MPENa3sT COOCTBEHHTE JICTATETHHU amapaTH OT Or'bHSI Ha
OTHEBUTE CPEACTBA HA CyXOMBTHHUSI 1 BOCHOMOPCKHSI KOMITOHEHT.

CormectByBaT 1Ba Buja: hopmanuu u vedopmasm.[3]

[TepBuAT BuA 00MacTH M3HCKBAT JETAMIHO IUTAaHMpaHe. BepTWkamHuTe M XOPHU30H-
TaJIHUTE TPaHWUIN HA TEe3W 30HHU IO3BOIABAT CBOOOMA Ha AECTBHE 3a CpeAcTBaTa 3a
OrHEBA MOAAPHIKKA HA CyXOIMBTHNS, BOGHHOMOPCKHS M BOSHHOBB3TYIITHISI KOMIIOHEHT 32
ropassiBaHe Ha Hal-roysiM Opoi menu. OpraubT 3a KOHTPOIN Ha BB3AYIIHOTO IPOCTPAHC-
TBO ycraHoBsiBa 3KBII 1o mckane Ha ChOTBETHMSI KOMAHIUP HA CyXOIBTHHS KOMIIOHEHT
(Ha HuBO Opmraza u 1M0-BHCOKO). Te ce Morat na OBIAT OMpeeseHr 3a IEHCTBIE Clie
ompezeneHo BpeMe nin HezabaBHo. [Ipn mranmpane na 3KBII ce mocousa Bpemero, 3a
K0eTo Te TpsioBa ma obaar edextusrn ([Ipumep: 1918307 - 191835Z). (dur. 1.)

[lo nckane Ha momdMHEHUTE (HOPMUPOBAHMS, KOMAHAUPHT HA CYXONBTHHS KOHIIO-
HEHT MOXe J1a Torcka fa ce onpenenat Heopmanau 3KBII. Te morar ga ce Ha3HavaT Ha
0aTaTbOHHO WM TO-BHCOKO HMBO. CpecTBara 3a OrHEBa MOAAPHKKA HAa CyXOIBTHHS,
BOCHHOMOPCKUSI 1 BOCHHOBB3/YIIHHS KOMIIOHEHT MOTaT Aa ObJaT pa3AeieH! 1o BpeMe
WK TI0 pa3cTostHue (0 XOPH30HTAa, 10 BEPTUKIA, WM Ype3 KOMOMHAIWS OT JIBETE).
PazmensHeTo Mo pasCTOSIHUS M3HCKBA IT0-TOPOOHA KOOPAMHAINS MEXKIY BOCHHOBB3-
JIYIITHHST KOMITOHEHT M JPYTHTe CPEeACTBAa 3a OTHEBA MOAAPEHIKKA, HO MOXE Ja OBIe C
MHOTO OTPAHUYCHUS 32 MapIIPyTUTE HA CAMOJICTHUTE.

B menThpa 3a KOOpAMHMpPAHE Ha OrHEBaTa MOMAPBHIKKA TPIOBa 1a ce m30epe TeXHU-
KaTa Ha pa3JelsHe, KOsITO M3UCKBA KOOPIMHAIMATA J1a Ce M3BBpIIBa Oe3 1a uMa Hebna-
TONPHATHO BB3JCHCTBHE BHPXY CIIOCOOHOCTTA HA CAMOJICTHHUTE EKHITaKH 0€30IacHo 1a
W3IBJIHAT MUCHATA.

3KBII mosxe 1a ce 0003HaYaBaT MO pa3INICH HAUNH:

- ¢ xomoBo ume - ZUMA,

- cwriacHo Homepa u jaarara - AC39MR (ACA 3, 9th Mar);
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- mo HoMepa Ha nenure - LB 4512;

- I10 KOOpJMHATHAHATA Mperka.

KonoBoTo mMe e Half-IeCHUAT Ha4MH 33 W3MOJI3BAaHE, OCOOCHHO 3a MpeIBapUTEIIHO
ianupann 3KBII, o ne3abasno onpenenennte 3KBII morar na 6pmatr u 6e3 KomoBO
nme. 3KBII mo HomMep Ha menTa Wik Mo KOOpAMHATHAHATA MpEKa, YICCHSIBAT He3abaB-
HOTO Pa3NpocTpaHEeHHE HA 30HUTE 10 (OPMHUPOBAHUATA.
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Our. 1. 3oHa 32 KOOPAUHUPAHE HA BH3AYIIHOTO IPOCTPAHCTBO

3a ompenensne Ha 3KBII ce HasHauaBar koopauHupamu myHkroBe (coordinating
points) [1], kouro ca necHOpa3mo3HaBaeMH OOSKTH Ha 3eMHATa MTOBbPXHOCT, HA KOMTO CE
JlaBa MMe WM HOMEp M Ce M3IOJ3Ba KAaTo IIOMOIIHO CPEICTBO 32 HABUIAIWS HITH KOHT-
pox Ha Kopabwu, noaku win camoneri.[4] [To BpeMe Ha IUIAaHMpaHETO, T€ Ce W30UpaTr u
Ha30BaBat B Isuiata obmact. Korato e HEOOXOAMMO, Te3U KOOPANHUPAIIH TyHKTOBE CE
OTIPEICIIAT KaTO W3XOMHU TOYKH, TOYKH 328 KOHTPOJ MPH BIMTAHE U Ip. 3a KOOPANHUPA-
IIM TIYHKTOBE MOTAT Jla CE M3MON3BAT U OOCKTH ¢ KOAOBH nMeHa. Korato ce m3BbpiiBa
TOBa, MMEHATa Ha KOOPIMHUPAIIHNTE MyHKTOBE CE 3aMECTBAT C KOOPAMHATHTE HA MpEKa-
Ta. Hanpumep:

ACA ZUMA, altitude 500 to 1000 meters, Rose to Jones, width 300 meters, effective
1918307 to 191835Z.

Koopmuaupammre myHKTOBE Ce M3IOJI3BAT, 3a Ja ce YIeCHH ch3faaBaHeTo Ha 3KBII
3a BB3JyXOIUIaBaTEeNIHU CPE/ICTBA, ONEpHUpAIly B THIHUTE 30HH, KbJETO TEXHUTE Maplil-
pyTH MOraT Jia ce MpeceKar ¢ TPaeKTOPUUTE Ha apTUiIepuiickuTe cHapsau. YecTo u3non-
3BaHUTE 30HM MOTaT Ja OCTaHaT B CHJIA 3a MOCTOSIHHO. MapipyTrure, KOUTO ce U3I0M3-
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Bar monsikora (1Mo BpeMe Ha W3BHKBAHE), MOTAT JIa MOJyYaT KOJOBHM MMEHA | Jia Ce aKTH-
BHpart, pu Hyxaa. Hampumep: ““Activate ACA ZULU 181600Z to 181610Z.““(dwur.2)

DOVER
<

BOZO

A
|_|10 — JUNE

@ur. 2. 30Ha 32 KOOPMHUPAHE HA BB3/IYIIHOTO IPOCTPAHCTBO
10 KOOPJUHUPAIIY IIyHKTOBE

Koraro BB31yxoruiaBaTeTHUTE CpecTBa TPsiOBa a ClIeABAaT HEMPEABUACHN MapIIpy-
TH, T€ MOTaT Jia ObJAaT HACOYEHH 13 IPEeMUHAT OT CepHsl KOOPAWHHUPAIIH MyHKTOBe. Te3n
KOOPAMHMPAIIY ITyHKTOBE MOTaT 1a ObJaT Ha3HaueHH Karo HezabasHu 3KBII.

[NoxxomuTe 3a XEIUKONTEPH CHIIO Morat aa 0baaT ompeaenenu karo 3KBII 3a me-
pHoaa, B KOWTO Te BCBITHOCT ce M3mon3Bat. [lo chimus HauwH, 3aabppkalure 001acTu U
aTaKyBaIllUTE TO3MINH 32 CPEICTBATA 3a BB3AYIIHA OFHEBA MOAIPHIKKA MOrar Ja ObaaT
ompenenenn kato 3KBIIL.

3KBII 3a BB3ayXOIUIaBaTeIHU CPEACTBA, ICHCTBAINM B PAMKUTE Ha 30HATA 3a IOpa-
3siBaHE Ha MPOTHBHUKOBUTE cpencTBa 3a [IBO e HeoOXoamMo fa ce IIaHupar JeTaiIHO.
JlokaTo BB3AyXOIIaBATEIHUTE CPEACTBA JICTAT U3BBH TE3U 30HU, TC MOraT Ja CIcIBaT
[IPaBU, IPEABUIMMU IPOCTPAHCTBA. BBIpeku TOBA, KOraTo Bb3AyXOIUIABATEIIHUTE CPEA-
CTBa Ca B 30HATa 3a JeiicTBHe Ha cpencrBara 3a [IBO Ha mpoTmBHMKaA, BB3TyXOIIaBa-
TEJTHOTO CPEACTBO OOMKHOBEHO Ce HYyXKIae OT cBoOoja 3a MaHeBpupaHe. [1o To3n HaunH
3KBII 3a BB3ayXOMIaBaTeIHNA CPEICTBA, AeHCTBANM B 611M30cT 10 npotuBHIKOBH [1BO,
OOMKHOBEHO CHABPIKAT ABITH TECHU 30HH OT BB3AYIIHO IIPOCTPAHCTBO, KOUTO M30ATBaT
30HUTE Ha NpoTHBHUKOBUTE [IBO mmm romemu oOGeMHH BB3IYIIHU MPOCTPAHCTBA B TE3H
30HMU.

3KBII B 30Ha ¢ BUCOKa 3amiaxa € mnpejcraBeHa Ha ¢ur. 3. B To3u ciydaii 30Hata
OITH30 10 I[eITa € BBB BUJ Ha OJISIM MIUIMHABD. B Hero arakyBamusT camMoseT pa3molna-
ra ¢ HEoOXOOMMOTO INPOCTPAHCTBO 3a W30sATBaHe HAa NPOTHBHHUKOBUTE OPBXKHUS 32
IBO.[3]

195



Len 3a N /
aBUALIMOHHA
MOAJPBIKKA \ -\
Q Lem 3a

apTwiepuiicka
MOAJPBKKA

MapupyT Ha
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I A

@ur. 3. 30Ha 3a KOOPMHUPAHE HA BB3/YIIHOTO IPOCTPAHCTBO
B 30HA C BUCOKA 3aIllaxa

®dopmara u pazmepsT Ha 3KBII ce mpomeHsT che 3amaxara ¥ TAKTHKATA 3a W3MO3-
BaHe Ha camorneruTe. CBIO Taka 3aBHCST OT BHJA HA CAaMOJIETa, BH3MOXKHOCTHTE My 3a
MaHEBpHpAHE U M3MOM3BAHNTE TAKTHKH 3a NMPOTUBOACHCTBHE Ha 3amiaxaTta. Odurepst
3a ympaBienne Ha asuammsita (air officer) B menrbpa 3a koopaMHMpaHe Ha OrHeBara
noyipbkka (LIKOII) TpsbBa ja Objie HAICHO ¢ pa3sBUBAIIUTE CE ABUALMOHHU TAKTHKH,
Taka ue MpHU onpeessiHe Ha pa3mepa u gopmara Ha 3KBII na ce mpeaBmkaaT KaTto Bax-
HO YCJIOBHE.

3KBII morke 1a ce HaMupa HaJl 30HaTa 3a Mopa3sBaHe Ha renure. Moxe 1a Obe BbB
(dopmara Ha MPAaBOBIBIHA KYTUS WIHM IIIMHABD 110 MPOTSKCHNE HAa MBTS HAa caMojeTa
WM KOMOMHHpaHauus ot asete ¢opmu (¢ur.3). Popmara na 3KBII ce ompenens or
ITBTSI HA CaMOJIETa U OT HEOOXOAMMOCTTA Ja CE OCUTYPH 3alIUTA OT ,,IPUSITCIICKH OTbH "

Pa3zmepure na 3KBII Morar na 6bpaT M3npammany 10 MOAIYMHCHATE (HOPMUPOBAHUSL
TIO/T KAaKBATO ¥ J1a € (hopMa, KOATO IMPeOCTaBs JOCTATHUHO HH(OpPMAILHS, 32 IUITAHUPAHEe
Ha OTHEBaTa MOIPHKKA OKOJIO MOJNETHHUS BT HA CaMOoJIeTa.

3a 3KBII ¢ mpaBOBI'BIHN pa3MepH OMMHUCAHUETO MOXKE /14 BKJIIOYBA MIMETO, MUHUMAII-
HaTa ¥ MaKCHMaJHATA BUCOYMHA HAJ 3eMHATa MOBBPXHOCT, IBIDKHHATA (M0 KOOPAMHHU-
pamy myHKTOBE), [mupuHata (00110, pasieneHa OT LEHTPAIHATA JIMHUS) U BPEMETO 3a
npenurane (Military Date Time Group - DTG)[6].

Pa3zmepure na 3KBII morar cbiio Taka fa ObAaT ONpEIeICHN B CTAaHAAPTHHUTE OITe-
paTHBHH TMPOLEIYPH WM CIOpe] KOHKpeTHa 3aIulaxa, Taka 4e Ja ce MyOImKyBa camo
HMMETO, TOYKHTE 33 MECTOIOJIOKEHUETO UM U e(h)eKTUBHOTO BpEME.

PasmepsT 1 hopmata ma 3KBII 3aBucsT oT:

- Tuma Ha BB3AYyXOMIaBaTEIHO Cpe/cTBO. OOMKHOBEHO, KOJIKOTO MO-BHCOKA € CKO-
POCTTa Ha CaMOJIeTa, TOIKOBA IOBEUE MSICTO € HEOOXOIUMO 32 MaHEBPUpAHE.
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- Bwuna na BpOpBIKEeHHETO. 3aBHCH KAaKTO OT MApIIpyTa KbM LENTa, TaKa U OT paju-
yca Ha 3aBOSI Ha aTaKyBaI¥s CaMOJIeT.

- 3ammaxaTa oT opbxuATa 3a [IBO Ha mpoTruBHMKA. 3amaxara 4ecTo OMpeiens BUAa
na 3KBII, n3nom3san B ganena onepamms. B pamxute Ha obcera Ha opbxwusaTa 3a [IBO
BB3AYXOIIIABATEITHUTE CPEACTBA CE HYXKIAAT OT MPOCTPAHCTBO 32 MAHEBPHPAHE.

- HuBo ma orpannuaBane. 3KBII morar na Bapupar B 3aBHCHMOCT OT HY)KAaTa 3a
MaHEBpUpaHE Ha BB3yXOIUIABATEIHU CPEACTBA WIM NMPH H3MOJI3BaHE Ha CPEACTBa 3a
aprmiepuiicka nopapexka. Cp3maBanero Ha 3KBII, xonto mo3BomsBaT Ha caMoIeTHUTe
MaKCHMaJHa CBOOOJAa HA JBIDKCHHE MMAT MHOTO TOJIEMH pa3MepH U 3HAYUTETHO Orpa-
HUYaBaT BH3MOXKHOCTTA 3a M3MION3BAHE Ha apTwiiepuara. Te TpsOBa 1a ce moaabpKaT B
CHJIa 32 BB3MOXKHO Ha-KpaThK IEPHOJ OT BPEMe.

[pensapurenno mranupanute 3KBII i Te3n mo u3BUKBaHEe ce Pa3MpPOCTPAHABAT OT
komannauTe mynkroBe (Ground Combat Element (GCE) u / i Marine Air-Ground
Task Force Force Fires Coordination Center (MAGTF FFCC), ¢ micMeH TOKyMEHT.

[Tpumep 3a crobmenne 3a 3KBII:

ACA ZUMA, 41* MBr

Min Alt: 500 meters (MSL)

Max Alt: 1,000 meters (MSL)
Effective: 131000-131005 OCT16

Hemnocpencteeno onpenenenn 3KBII o6nkHOBEHO ce pa3mpocTpaHsSBAaT OT IEHTHPA
3a KOOpJIMHHUPAHE Ha OTHEBATA MOAJPHIKKA Ha (DOPMUPOBAHUETO, TOMCKAIO BB3/yIIHATA
OTHEBA MOAAPHKKA. [ImaHupaHuTe 3asBKU M T€3W 110 M3BUKBaHE OOMKHOBEHO C€ M3Mpa-
mat ot 18 1o 24 yaca npeau mucusta. [Ipes To3u nepuon 3KBII, cBbp3anu ¢ TE3U MU-
cuy, ce cpoupar or GCE niiu MAGTF FFCC, npernexaar ce, KOpUrupar ce 1 ce pasii-
pocTpaHsiBaT KbM (JOPMHUPOBAHUSITA.

1V. 3aknio4enue

[locTuranero Ha BUCOKO KauecCTBO Ha YIPABJICHUETO HAa BOMCKUTE € €IUH OT Haii-
BA)KHUTE, CIOKHM M KOMIUIEKCHH CHBPEMEHHHU NPOOJIEeMH HAa BOSHHOTO Jeno. Pemasar
(hakTOp 3a OIEHKA HA KAaUeCTBOTO Ha YIPABICHHETO CH OCTaBa KPAWHMAT pe3ynTaT —
CTETCHTA Ha M3MBJIHEHHIETO Ha 33/1a9nTe OT ()OPMHUPOBAHUATA.

CpBMecCTHaTa OTHEBA MOIPHKKA H3UCKBA ITBJIHO CHHXPOHU3UPAHO U KOOPIHHUPAHO
B3aUMOJICHCTBME HAa BCHYKH CJIEMCHTH B HEsl, KaKTO M 3aJbJIOOYCHO W HEMPEKbCHATO
IUTaHUPAHE.

Bpewmero 3a aeticrue Ha 3KBII 3aBucH OT pa3mpeneieHHEeTO HA LETHTE 32 IMopass-
BaHE MEXKJy CyXOIIbTHMs, BOCHHOMOPCKUS ¥ BOCHHOBB3IYIIHHUS KOMIOHEHT. IIpu cbe-
TaBSHETO HA MaTPHIATa Ha OI'BHS, BPEMETO 32 aBHALMOHHUTE OTHEBH HAJETH IIe Obae U
BpeMeTo Ha aelictBue Ha 3KBII, To3u cirydaii ce u3mon3Ba 3a MUPOKU 30HH, KaTO CPeJic-
TBaTa 3a OFHea MOJAPBIKKA HAa OCTAHAINTE BUJOBE BbOPBHKCHH CUIIM HE U3IBIHABAT
OTHEBHU 3aJa4M.

W3menHeHneTo Ha ChbBMECTHA OTHEBa MOAAPEKKA MpH AeticTBama mo speme 3KBIT e
BB3MOJKHA [IPU YCIIOBUE, Y€ TPACKTOPUHUTE HA CHAPSAIUTE HA CYyXOI'BTHUSA U BOCHHOMOPC-
KM KOMIIOHGHT MUHABaT [0l MMHUMAJIHATa BUCOUMHA WM HaJ MaKCUMallHaTa BUCOYU-
HA Ha TI0JICTA Ha CPEJCTBATA 33 AaBUALMOHHA OIHEBA MOJAPBKKA.
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HsnonsBanu cbKpanieHus

MKOIT - Mepku 32 KOOpANHUPAHE Ha OTHEBATa MOAAPHIKKA
[1BO - mpoTHBOBB3AyIIHA OTOpaHa

LIKOII - meHTHp 32 KOOPAUHUPAHE HA OTHEBATA IOJIPHIKKA
ACA - Airspace Coordination Area

CFL - Coordinated Fire Line

BCL - Battlefield Coordination Line

DTG - Military Date Time Group

GCE - Ground Combat Element

FFA - Free-Fire Area

FSCL - Fire Support Coordinated Line

FSCM - Fire Support Coordinating Measures

MAGTF FFCC - Marine Air-Ground Task Force Force Fires Coordination Center
RFA - Restrictive Fire Area

RFL - Restrictive Fire Line
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TPAHCO®OPMUPAHE HA KOOPIUHATHUTE HA TOUKHU MEXAY
KOOPAMHATHU CUCTEMU CK-42 U WGS - 84 3A HY)KJIUTE
HA APTUJIEPUMCKUTE ®OPMUPOBAHUS

Juisn K. Mapkos

TRANSFORMATION OF POINT COORDINATES BETWEEN CK-42 AND
WGS-84 COORDINATE SYSTEMS FOR ARTILLERY UNITS

Dilyan K. Markov

Abstract: The purpose of this publication is to briefly present the coordinate systems used in
artillery of the Bulgarian Army. It specifies how to convert the coordinates of the points in the
different coordinate systems and the possible assumed conversion errors.

Keywords: coordinate systems, geodetic transformations, datum transformations, converting,
CK - 42, WGS 84

BouBenenne

EnHo ot Haii-BaXHUTE yCIOBHS 32 €()eKTHBHOTO M3ITBIHCHUE HA 33a9NTE OT apTH-
nepuickuTe (POPMHUPOBAHUS € [[a Ca HAINYHHM TOYHHUTE KOOPAWHATH Ha Ienure. Mecro-
TIOJIOKEHHUETO Ha LEITNTE MOXKE /1a CE ONPEAENH MO MOJSIPHY WX MPaBOBIBIHN KOOPAU-
HaTH ITOCPEICTBOM Pa3JIMIHH CPEACTBA 32 pa3y3HaBaHE.

Koraro cpencrara 3a pa3sy3HaBaHE H IOpa3siBaHE Ha IEIUTE PabOTAT B €IHA KOOp-
JIMHATHA CUCTEMa, HE CHIECTBYBA MPOOIEM, HO M3MIOI3BAHETO HA PA3IIMIHU CUCTEMH IIe
JIOBEJIC IO TPYJHOCTH B ICHHOCTTA HM.

B aprunepusita Ha Bparapckata apmus ce usnon3sar KoopauHatHa cucrema 1942
(CK-42) u Caerona reomesudecka cucrema 84 (World Geodetic System 84 - WGS84).

HamnrrameTo Ha 1BeTe CHCTEMH M3HCKBA NpeoOpa3yBaHe HA KOOPIMHATUTE OT eIHATa
B Jpyrara u oOpaTHO. 3a Ta3| Lell € HeOOXOANMO H3IIOI3BaHE Ha OMpE/IeNICH MaTeMaTH-
gyecku amapat. [Ipean 3a ce pasriena ChIIHOCTTA Ha KOHBEPTHPAHETO € HEOOXOANMO /1A
ce Pa3ICHAT BUAOBETE KOOPAWHATH M CHITHOCTTAa HA KOOPAWHATHUTE CHCTEMH.

durypara Ha 3eMATa

Ourypara Ha 3emsTa nMa popmaTa U pasMepuTe Ha peasHaTa Win (Gpu3ndecka 3eMHa
MOBBPXHOCT, T.€. IOBbPXHOCTTA, KOSTO pa3eiis TBhPIUTE U TEUYHH Macu (3eMHaTra Kopa,
MopeTaTa U okeaHuTe) ot arMocheprute. CroKoiHaTa MOBPXHOCT Ha CBETOBHHSI OKe-
aH, KosATo oOxBama 71% OT MOBBPXHOCTTA HAa 3eMsATa, MPEICTABIABA UICAHA TTOBHPX-
HUHA, KOSATO HABCSKBJE € MEpPIEeHIUKY/IPHA Ha CHJIaTa HA TEXKECTTa Ha OTBECHATa JIU-
Hust. [TOBBPXHOCTTA Ha 3eMHATa Kopa (MaTepuIuTe) € Hall-pa3Hoo0pasHa U CIIOKHA, KaTo
Hai-rojemMuTe Bh3BUIIeHHs Aocturatr g0 8825 m. CopsiMo cpemuus paguyc Ha 3emsira
(6371 km) te ca muoro mamku (1/600). Ako ce B3eme ro0yc 3a Mozen Ha 3emsTa C
pamuyc 600 mm, npexacrasisBail HOBspXHOCTTAa Ha CBETOBHUS OKEaH, TO Hail-BHCOKaTa
TOYKa Ha MaTepanuTte Ie ce m3amra Ha 1 mm. 3a ToBa 3a ¢urypa Ha 3emsra ce B3eMa
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HHUBOIIOBBPXHHUHATA, KOATO CHBIAAA ChC CPEIHOTO IOJOKEHHE Ha BOAHATA ITOBHPXHOCT
Ha OKEaHWTE M OTKPUTHTE MopeTra. Ts HaBCAKbIEC € MEPICHIAMKYISIpPHA Ha OTBECHATa
muHUS. TSI0TO, KOSTO ce orpaHmdaBa OT Ta3M MOBBPXHOCT ce Hapuda reoun. [1oBbpx-
HOCTTa My MMa CJIOXHA ¥ HerpaBwiHa popma. [Ipn 06paborka Ha pe3yaTaTute OT reoje-
3W9ECKH M3MEPBAHUs, BMECTO CIOKHATA MOBBPXHOCT HA TEOHJa ce IMpHeMa MaTeMaTu-
YeCKH TIPABUITHA TOBBPXHOCT Ha esuIicons. [4]

IToBBPXHOCTTA HA SIUIICOM/IA € Ta3h MaTeMaTHdHa pedepeHTHa MOBBPXHOCT (KOOp-
QIMHATHA TIOBBPXHOCT), Ha KOSATO C€ MPOCKTHUPAT M3MEPEHHTE eleMEHTH (Ib/DKUHU U
BIIIH), CITe]] KOETO ce 00paboTBar 3a ompe/eNsiHe Ha B3aUMHOTO TIONOKCHHE Ha MPOeK-
LUATE HA T€OJE3NIECKUTE IIyHKTOBE.

3eMHHAT €IUICONA € POTAIMOHEH, YANUTO Pa3MEpH ca ONpENeICHH OT pa3MepuTe Ha
3emsra. Pazmepure ce onmpenensaT ot IpagyCHH H3MEPBaHUS H CbBMECTHO U3IIOI3BaHE HA
IpaBUMETPUYHU HAOJIOJICHHS U T'€0AC3HICCKU U3MEPBAHHS.

BuioBe KOOpAMHATH B apTUHJIEPUATA

KoopauHaTuTe ca TMHEHHH U BIJIOBH BEIHYMHM, KOMTO ONPEACIAT TOJ0KESHUETO Ha
TOYKUTE Ha HIKAKBa MOBbPXHHWHA WIM B MPOCTPAHCTBOTO. JIMHUHUTE W PaBHHHHTE, OT-
HOCHO KOHTO C€ ONpEeeysl TOJ0KCHNETO HAa TOYKUTE Ca KOOPAWHATHUTE OCH M KOOPIH-
HATHHTE PAaBHUHU.

ITonoxeHHEeTo Ha TOYKUTE Ha 3¢MHATa ITOBbPXHOCT M Ha OBBPXHOCTTA HA CITHIICOH-
J1a ce OIpeness OT TEXHUTE KOOPIMHATH, KaTo 3a [eNITa Ce MU3MOI3BaT reorpadcku, mpa-
BOBI'BJIHH U TIOJSIPHU KOOPJHHATH.

I'eorpadcku koopannaTu

KoopauHaTHUTE paBHUHM B CUCTeMara Ha reorpad)cKuTe KOOpUHATH ca CKBATOPHA-
Ta U MEpHUIMAaHHATA PaBHUHA. B Ta3u cHcTeMa MOI0KEHUETO Ha KOSTO M Jja € TOYKa ce
orpeiesst upe3 reorpadckara mupuHa i reorpadcekara apiokuana (dur. 1).

[npuHata ce oT4MTa OT ABETE CTPAHH Ha €KBATOpa M MOXKe Ja ObIe CeBEepHA U I0XK-
Ha, KaTo uma croitnocru ot 0° mo 90°.

JbiDkuHUTE ce oT4uTar OT I'puHYyMYKuS MEpUIUaH HAa U3TOK M Ha 3amaia. Mmar
croiiroctu ot 0° 1o 180°.

Teonesmdeckara mupnHa U aeokuHa (B u L) ompenenst monokeHHETo Ha HajeHa
TOYKA BHPXY IMOBBPXHOCTTA Ha CJIMICOM[A. 3a ONPEAeNsHe Ha ChOTBETCTBAI[ATa TOYKA
OT (u3mMUecKara 3eMHa MOBBPXHOCT € HEOOXOIMMa HagMOpcKara BUcoumHa — h, Kato
TpeTa KOOpJWHATA, T.€. pa3CTOSHHUETO OT FeOna 0 TepeHa.

I'eone3ndeckara KOOpIMHATHA CHCTEMa € 00Ia 3a IsulaTa MOBBPXHOCT HA EIHUIICOU-
na. Ts e oCHOBa 3a MPEeMHHABAHE KbM CHCTEMAaTa OT JIMHEHHHU HOBbPXHOCTHH KOOPAUHA-
TH KbM PaBHUHHH TIOBbPXHOCTHH KOOpAMHATH (Hampumep mpoekuusiTa Ha [ayc).

Trorpedoes pepss Frarpadesn ounms

H
HAyres emmpars

Our. 1. 'eorpadcku koopauHaTH
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PaBHHHHU NPaBObI'bJIHU KOOPIUHATH

Haii ronsimMo npuiIoKeHHe B apTHICpUsITa HAMUPAT PABHUHHUTE IIPABOBI'BIHU KOOP-
JMHATHU cucTeMu. Te ce M3Mon3Bar npu M300pa3sBaHe HA ONPAHHYCHU YacTH OT MOBBP-
XHOCTTa Ha CJIMIICOM/Ia BbPXY BbPXY PaBHHHA B €HA WX JPYra MPOCKIIUS.

PaBHHHHATa NPAaBOBI'BIIHA KOOPAMHATHA CHCTEMa ce AeGHUHHUpa OT B3aUMHO MEPIICH-
mukymsipauTe ocu OX — abrmca n OY — opamHarta. 3a abIicHa oc ce IpHeMa JafeH
MepuauaH (OCHOBEH MEpHINAH), a 3a OpPJMHATHA OC — ekBaropa. [IpecnuaHeTo Ha JBeTe
OCH € Ha9aIIOTO Ha KOOPWHATHATA CHCTeMa ((ur. 2).

OeunBeu unpugues:

By Tk e

1-X 1.x
@ur. 2. PaBHUHHATA PaBOBI'bIIHA KOOPAUHATHA CUCTEMA

3a 1a ce M3MO0I3BaT PAaBHUHHNTE NPABOBI'BIHA KOOPAUHATH BMECTO IE0Ie3NIECKUTE,
€ HeOOXOAUMO Ja Ce MPEMHHE OT ITOBBPXHOCTTA HA 3eMHHUS CIHUIICOUT BbPXY PaBHHUHA.
IloBbpxXHOCTTAa Ha €IMIICOMAA € HEpa3BUBAacMa B PAaBHHHA M HEHHOTO M300pakeHHE €
BB3MOXKHO CaMO C W3IOJI3BAaHE HA JaJleHa NMPOEKIHA. Bcska NMpoekiws Ha elmuIconaa
BBPXY PaBHHHA CE CHIIPOBOXKIA HEM30EXKHO OT AedopManuy Ha m300passBanuTe Gury-
pH, HaAMHpaL¥ Ce BbPXY NMOBBPXHOCTTA HA CJIMIICOMJIA. BeaudnmHara M XapakTepbT Ha
nedopmarmTe ce onpeens OT BUAA Ha JaJIeHa MPOSKITHS.
Koopaunatha cucrema 1942 (CK-42)
I'eonesnyeckara cutema 1942 r. e BeBeneHa npes 60-te rogunu. Toa ¢ ChBeTcKaTa
Te0/Ie3NYeCKa CHCTEMa, ChC CIIETHATE M3XOHU JAHHU U mapamerpu[2]:
I'eomeTpuuHu mapameTpu:
Emuncounnst Ha Kpacoscku ¢ pasmepu:
— a= 6378245 m. - ekBaTopuajeH paguyc;
—1/f=298.3 - reomerpuyHa CIUIECHATOCT.
W3xonHu reofe3uyecKu JaHHU:
I'eonesnueckure Teorpa)Cku KOOPAWHATH HAa OCHOBHATa TOYKA B ACTPOHOMO-
reojiesnyeckara oocepsaropus ,,I1ynkoso”:
— (o= 59° 46' 15".359,
— X =30°19'28".318,
— 0 = 120° 06 42".305 KbM CrEUMATHO CTAOMIM3UPAH CHIHAIL.
Emunconnst Ha KpacoBcku ce m3mon3Ba u B Teojie3nuecka u kaprorpadceka padora
Ha BCHYKHU CTpaHH oT OmBmms CeBeTcku cbio3, M3rouna Epoma, Kurait, Uamus, Ce-
BepHa Kopes, FOxna Kopes, Monromust u apyru crpanu. B 6usoms CCCP, Pycus n
HSKOM JPYrW CTPAHU 3a MAI[aOHU KapTH, CE M3II03Ba MOmOOHA mpoekuus Ha [ayc-
Kprorep. Tasu npoekmus e KOH(GOpMHA ¥ 3a11a3Ba BIIIUTE U TIOCOKUTE.
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OCHOBHHTE NPOCKIMOHHU KOOPIMHATH ca ['aycOBHTE KOOPIMHATH, ChC CHOTBETCT-
BaIllaTa Ha TAX MpoeKIws. B Hes ce 00paboTBaT 1 NOIABPKAT AbP/KaBHATE T'e0e3HdIec-
KH MPEXH OT BCHYKH KJIACOBE H ce M3pabOTBAT BOCHHHUTE TOMOTpa(CKH KapTH.

Hauanmo Ha KoopanHAaTHAaTa CHCTEMa € MPecedHaTa TOYKa Ha €KBaTopa C HSIKOH OT
MEpHIHaHuTe, HapedeH oceB. T03M MepuawaH ce n300pa3siBa BBPXY CHCTaBsIaTa Ha
MIMHIBPA B Mamab, T.e B peanHara CH JBDKHHA W ToBa e abcimcara X (ceBep) Ha
cucremara. Opaunarata Y 3amo4sa oT ocra X — Ha M3TOK MoNouTenHa (pacrsia), Ha
3armaj oTpuiaTenHa (HaMalsBaa).

X
3a ma He HAagMHUHAT AeQOpPMAIHNTE
fiomar rpadugeckara TOYHOCT Ha TOHOTpadcKuTe
il o)\ 3omna"n+1" KapTH, TPaHUYHUTC MEPUIUAHM Ha KOOp-
j{ JIMHATHUTE 30HU ce B3emar mpe3 6°. ['pa-
: HUYHUTE MEPHUINAHU 33 JIBE ChCEAHH 30HU

X~

Trmeo0oennis ca o0mm W 3amo4yBaT OT | pUHYMIKUSL
? / MepuanaH. Taka HampuMep MbpBa 30Ha ce

E;?’ orpann4aBa OT MCPUIAUAHUTE C OBbJDKUHA

®ur. 3. Pazgensne Ha 6° 30HH

Oub,Bropa—6ul2urH

CK- 42 e pasnpocrpaneHa B brirapus B Hauanoro Ha 60-te roquun Ha XX Bek upe3
JbprkaBHata TpuaHrynams, caea[l]:

— ZIOIbJIBaHE Ha IbPBOKJIACHATA Mpexa ¢ JlammacoBu a3MMyTH, CBBP3BAaHETO U C
Ta3u Ha PyMbHUS U HOBO M3PaBHEHHE BBPXY elunconaa Ha KpacoBCKH, ¢ H3XOIHH TOY-
KM OT TOTraBalllHATa PyCKa I'bPBOKJIACHA MPEXKa,

— YCBBBPIICHCTBAHE H HOBO M3PaBHECHHE Ha BTOPOKJIACHATA MPEXKa;

— YCBBBPIICHCTBAHE, IPECTPYKTypHUpaHe u n3paBHeHue Ha Mpexxure |l n IV kmac.

Ha teputopusita Ha Bearapus, B CK - 42 ca neduHUpaHH CICHUTE BUIOBE KOOPIHU-
HATH:

— reorpad)cKy KOOpANHATH BbPXY enuriconna Ha Kpacosckw;

— NPOCKIMOHHHU ['ayCOBM KOOPAMHATH B JIBE LIECTTPALyCOBH 30HH — C OCEBH Me-
puauanu 21° u 27°, manab mo MepuanaHa — eAMHHIA ¥ Ha4aro Ha abCIUCUTE OT eKBa-
TOpa.

Bcsixa oT Te3u 30HM HMa CBOW HOMEp U TOH ce ompejiens o gopmynara:

Ne = (Lo+3)/6 1)

3a tepuropmsita Ha boirapust: Ne 21 = (21+3)/6 = 4;

Ne 27 = (27+43)/6 =5.

ITonoxeHHETO Ha JaJeHa TOYKa MO KapTara Ce Ompejess B IBJIHU HJIH ChKPaTCHHU
NPaBOBI'BIHH KOOPIMHATH.

[TbnHKUTE MPABOBI'BIHM KOOPAUHATU OMPEEIAT MOJMOKEHHETO Ha TOYKaTa B IPaHH-
LIUTE Ha e/IHa KOOpAMHATHA 30Ha, NPH TOBa abiucaTra X ce OTYMTA OT €KBAaTOPa, a OpJIH-
HaTaTa Yy OT YCIIOBHO Hadvaio, u3HeceHo Ha 500 Km Ha 3amam or oceBWst MepHaNaH Ha
3onata (o baymrapm).

KbM 3Ha4YCHHETO Ha OpJMHATATA OTIIPE] Ce 3amucBa udpa, KosITo 03HaYaBa HOMEpa
Ha 30Hata, Hanpumep 5 459458, kpaero nudpara 5 e HoMepa Ha 30Hara.
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CeeroBHa reoge3myecka cucrema 84 (World Geodetic System 84 — WGS 84)

CaeroBHara reomesundecka cucrema WGS 84 e BoBeneHa (neduHnpana u peannsu-
pana) or Hammonanmara areHimsi 3a TeOIPOCTPAHCTBEHO pasy3HaBaHe - National
Geospatial Intelegence Agency (NGIA), 6uBmara Harmonaana areHims 3a u300paxe-
uust ¥ kaprorpadust — National Imaginery and Mapping Agency (NIMA), u Munucrepc-
TBO Ha otOpanara (Department of Defense DoD) ra ChenuHeHHUTE MATH.

Ts, ce u3noi3Ba y Hac oT Hayanoro Ha 90-Te roxuHu Ha MuHAMMA Bek. [Ipu ToBa Ge3
Jla Ce MOAMECHST JNeHCTBALIUTE KbM MOMEHTA HAlMOHATHU cucTeMu. C HaBIM3aHETO Ha
TE3U TEXHOJOTHMH C OCOOEHa OCTpOTa BB3HHMKBAT MpOOJIEMHUTE 3a IpeoOpasyBaHEe Ha
HalMOHAJHUTE reone3nydecku pedepentru cucremu kbM WGS 84. Tlo orHolIeHHE Ha
OBATapcKOTO KapTHO MPOU3BOACTBO, PealI3UpaHo B Hesl, BoeHHo reorpagckara ciryxba
Ha BA m3nasa BoenHoTomorpadckute kaptu Ha crpadata B UTM / WGS84, mo enunna
pasrpadka u Mamaben pen, cbriacHo crangaprute Ha NATO. [3]

CBeToBHa reojie3nyecka cucreMa 84 M3monsBa yHHBEpCalHaTa HallpeuHa MPOSKIUs
Ha Mepxkarop (UTM - Universal Transverse Mercator). ToBa mo cBosiTa ChUIHOCT € HaH-
MEHOBaHHE Ha raycoBaTa IPOCKIHs, HO ce Hajlara o TepMUHOJIOrUS, TIpreTa oT BoeHHO
reorpadckata ciyx6a Ha CAIIl u e pasnpocrpaneso B crpanute Ha NATO karto equH oT
CTAaHJApTHTE Ha Ta3W OpraHm3aius. Ts ce U3MO0J3Ba 3a Ch3JaBaHEe HA BOCHHOTOMOrpadc-
KH KapTu B ApeOun Mamadu — or 1:50 000 u no-npeGuu. Peanmsupa ce no 6° ™ 30mu ¢
Marab mo ocHoBHUs Mepuauas - Mo = 0,9996.

Ha mest ce 6a3upa paborara na GPS (Global Position Sistem) u ce mpemopsuBa karo
MEXKIYHApPOJCH CTaHIAPT € ChC CICIHUTE KOMIOHECHTH:

— KOOpJMHATHA CHCTEMa C Hayajlo B MacOBHS LIEHTBD Ha 3eMATA U OPUCHTALMS Ha
ocuTe MIECHTHYHO ¢ ToBa Ha KoHBeHimonamHara 3emHa pedepenrna cucrema (CTRS)
npueta npe3 1991r.

— obmrozemen pedepenren enernconn WGS 1984 ¢ napamerpu:

e romsiMa omyoc a = 6378137 m.
e crmrecHarocT Ha enericouna f=1/298,2572223563.

— HOpMaJlHaTa CHJIa Ha TEKECTTa Ce U3YMCIsBa 1o ¢popmynata Ha [Tuneru - Comu-
JISIHA;

— TpaHC(OPMALMOHHK NapaMeTPH 32 YCTaHOBSBAHE BPb3Ka ChC 83 MECTHH KOOp-
JMHATHU CHCTEMH.

Kaprorpadcka npoexuus npu WGS 84

3a xaprorpadupaHe Ha TEPUTOPHH € Bb3IpHeTa Y HUBEpCAIHATa HAIIPEUHa IPOCKIIHUS
Ha Mepxkarop (UTM), kosito ce u3mon3sa 3a odnacrra orpanidena or 80 ro.ur. u 84 ..,
a 3a moysApHUTE 00acTH Ha ceep oT 84 c.ur. u Ha tor ot 80 0.1 ce M3Mo3Ba YHUBEP-
caJlHaTa HoJsipHa crepeorpaduyHa MPOCKIIHS.

OCHOBHHTE XapaKTEpHCTUKK Ha YHHBEpCAHATa HAalpeyHa MPOeKuus Ha Mepkarop
ca:

— MPOEKLHATA € PABHOBI'BIIHA,;

— neopMaluTe ca MAJIKH U JIECHO CE OTYHTAT;

— (opmynHTE 32 IPEXOJ ca MPOCTH U yAOOHH 3a TaOynupaHe U U3UNCICHHS.

VHHUBepcalHaTa HalpeyHa MPOEKIHs Ha MepKaTop € HPOCKIHs BbPXY LUMIMHIBD,
normpareneH Ha ExBatopa (MepuanaHnTe ce U3MpaBsT 10 MWIMHIbPa). OcTa Ha HAIHH-
Ibpa € MEepneHANKYIIpHa Ha 3eMHATa OC U cede, 3eMHATa MOBBPXHOCT B J[BE CEKYILIH
CIIPSIMO OCEBUSI MEPUJIHaH Ha 30HATA.
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UTM npoekmmsTa ce moaydaBa KaTo MWIMHABPHT € YCIOBHO HEMOIBIKEH U 3eMsTa
ce 3aBBbPTa U HAa BCEKH 6° 1 ce CHEMa MBHIIA 3a IPOCKIIMATA.

HoMmeparusiTa Ha 30HHTE ce U3BBPLIBA C Hauaso, BMecTo Ha 3° or ['puHynukus Mme-
pumman (0°+3°), ¢ 3° or mepummana L = 180° (180°+3°), T.e Ha obpaTHaTa cTpaHa Ha
chlllaTa MepHaMaHHa enunca. Homepara Ha miecTrpaaycoBH 30HH, B KOUTO II0Na/ia TEpPH-
TOpUsITA Ha HAIllaTa CTPaHa, ce ONPECNAT 110 opMyraTa;

Ne = (180+Lo+3)/6, 2

KBIETO - LO e reorpad)ckara rbnKiHA Ha oceBUs MepHanaH.[3]

—— R"‘“ o ' i 3a tepuropusita Ha boirapus (dur. 4):
Ne 21 = (180+21+3)/6 = 34;

Ne 27 = (180+27+3)/6 =35.

IMonydeHuTe 1Mo TO3M HAYMH HOMEpa Ha
30HHUTE HE CE U3MUCBAT KbM CTOMHOCTHTE HA
opauHaTara Y, KakTo ToBa ce npasu npu CK
42. Tyk KbM OpJMHATaTa O0CTaBa camo Jnoba-
BeHara koncranta 500 000 m. Ilpu ToBa
MOJIOKEHHE €JHO3HAYHOTO OMpenesssHe Ha
MECTOIOJIOKEHHETO Ha JaJieHa TOYKa MO
= Helinure X, Y — KOOpAMHATH, U3UCKBA YKa3-
BAaHETO M HA CHOTBETHATA 30HA, B KOATO
omaja TOYKaTa.

R

e

Owur. 4. Homepa Ha 30HHTE 32 Te-
puropusta Ha benrapus nmpu UTM
MIPOEKIMATA

B peammaruara Ha UTM ca pa3MeHeHn mecraTa Ha KOOpAWHATHTE, KaTo HA IIbpBa
TIO3ULIHS € TIOCTaBeHa opanHarata Y, ¢ obosnadenne E (Easting), a Ha Bropa mo3umms —
abermcara X ¢ obosnauenne N (Norting). Toa e umcro dGopmanHo moppexaane, HO
00JIeKYaBa KOHTAKTYBAaHETO C Pa3IUIHUTE CHCTeMH.[3]

Tpanchopmupane Ha KOOPIAUHATH HA TOYKU MeKAY pedepeHTHUTE KOOPAHHAT-
HH CHCTeMH

Koraro paboTum ¢ eleKTpOHHM KapTH WM U3MI0I3BaMe YCTPOHCTBA 33 JUCTAHIINOH-
HO OTYMTAHE HA JaHHW, HOYTH BHHATH MMaMe HEOOXOAMMOCT OT TpaHC(hOpMHUpaHe Ha
KOOpAWHATHUTE B JPYTY KOOPIMHATHHU CHCTeMH. Brrpexw, ue mo ceGe cu TO3H mporec He
€ CIIOJKEH, CBIIECTBYBAT YJIOBKH B Ta3W ACHHOCT.

Kaxkro Gemre mocoueHo, ako ce paboTH B e{Ha KOOPAMHATHA CHCTEMa, TOBA € IIPOCTO,
HO MPEXOAbT KbM JAHHHUTE OT APYr Mammad, IpOMsHA Ha MPOEKILITA, KOSTO ChUeTaBa B
€IHO JaHHU OT PA3IMYHU M3TOYHHIM, IPEXOAa OT MECTHa KOOpAMHATHA CHCTEMa KBbM
rio0agHa ce IposBsIBA C TOBA, Y€ M300paKCHUETO Ha OOCKT B €IHA CUCTEMA € PA3IHIHO
B apyra. IlpmauanTe 3a ToBa MoraT fqa ObJaT OOEKTHBHH OOCTOSITENICTBA HWIIM MOTpeOu-
TEJICKH TPETIKH.

Tounu popmynn 3a TpancopMupane Ha KOOPAUHATH MEXKIY Pa3IndHA KOOPAWHAT-
HH CHCTEMH Ce IpHjiarat caMmo B cpepara Ha ,,ieppeKTHaTa TEOMETPHS ", @ HE B PEATHUS
cBiaT. Koopmunature Ha TOUKa B eHAa KOOPAMHATHA CHUCTEMa CE IOJydaBaT OT TOJSIM
Opoit HaOMIOAEHHS, KOUTO C€ OCPEeIHSBAT 3a€HO, KaTo e M3IO0I3Ba ST Habop OT mpen-
nooxenns. Kakro mabmrogenusara, Taka ¥ IPeIIONOKEHHATA Ca CaMO IPHOIU3UTEIIHO
MIPaBIJIHM ¥ MOTAT Ja OBbJaT ChC CHMHHUTEITHO Ka9eCTBO, 0COOCHO aKO JAHHUTE 33 TOUKa-
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Ta ca OWIM ONpeeNieHH Mpear MHOTO BpeMe. T Iie € CMeHMIa CBOETO MECTOIO0XKE-
HUE, TOPaT MHOKECTBO SIBJICHUS HACTBHITIIN ChC 3MHATa KOpa.

PeanHuTe KOOpAMHATH Ha TOYKA HA 3¢MHATA MIOBHPXHOCT CC TPOMEHSAT, ITOPaId HEel-
pexbcHaTuTe AehopMupany IBMKeHUs Ha 3emaTa. OTHOCHO IEHThpa Ha 3eMsTa, TOYKa
Ha 3eMATa MOKE JIa C€ JIBMKH BCEKH JICH Ha €TUH METhP HAarope u HaJoxIy, CaMo 3apaau
MIPWIMBHUTE BIUSHUS Ha CIBHIETO U JyHaTa. OTHOCUTEITHOTO JABWKCHUE HA JIBA KOHTH-
Henra Moxe f1a Obae 10 caHTHMETpa rOAMINHO, KOETO € BaXKHO 3a KapTorpadupanero,
THil KaTo € MOCTOSIHHO TOANHA Ciie/ roanHa u cieq 50 roxuHu erH peruoH Ha 3emsra
MOXeE J]a C€ € MPEMECTHII C 5 MeTpa CIpsMO ChCENICH KOHTHHEHT. MHOTO Jpyrd MaJIKu
edexTn MoraT aa ce HaONIoAaBar - IOThBaHETO Ha BenmmkoOpuTaHus, KOraTo NpuiInBbT
oma/a HaJl KOHTUHEHTAIHKS ey (HIKOJIKO CAHTHMETPA), MOTHBAHETO Ha BHTPEIIHUTE
TEPUTOPHHU TIPH BUCOKH KIIMMATHYHU yCIoBHs (OKOJIO 5 MUIIMMETpa) W MOKAYBAHETO HA
HHMBOTO Ha 3eMsATa B CIEJCTBUE OT TOIEHETO HA JIEAOBETE (OKOJIO 2 MUITMMETPA TOMIITHO
B llornanaust, 10 1 cantumersp roaumno B CkananHasus). Karo 11510, KOJIKOTO moBeue
pa3MepbT Ha 3eMsATa, HaJl KOMTO MCKaMe J1a U3MO0I3BaMe €JHa KOOPIMHATHA CHCTEMa, Ce
[POMEHS, TOJIKOBA MIOBEYE TE3W JUHAMUYHK e(eKTH Ha ca 3HaunTeTHu. [9]

ChpBpeMeHHATa TEHICHITUS € J]a C€ M3IMON3BaT INI00ATHH KOOPAWHATHH CHCTEMHU JOPH
3a JIOKAJTHU TpUIIOkKeHUs. ETo 3amo e BasKHO Ja och3HAeM, 4e B €1Ha TI100aHa KOOpAu-
HaTHa CHCTEMa, HAIllaTa TO3MIHKS MOCTOSHHO ce JBWKU. ToBa BOAW IO THHKOCTUTE B
Je(UHUPAHETO U M3TIOJI3BAHETO HA KOOPJMHATHUTE CUCTEMHU.

[Mopamu ToBa, BpB3KaTa MEKAY JBE KOOPAWHATHH CHUCTEMH B HACTOSIIAS MOMEHT
CHINO TpsAOBa N1a ce HAOJro/IaBa HA MSCTO, & TOBA HAOMOJCHUE CHINO € MOAJIOKEHO Ha
rpemka. B crnencTBre Ha TOBa MOTAT Jia CHIIECTBYBAT CaMO TMPUOIH3UTEIHN MOJICIH, 33
na ce Tpancdopmupar (peodpasyBaT) KOOPIMHATUTE OT €Ha KOOPIUHATHA CHCTEMA B
npyra.

BaxeH BbIpOC, BEPXY KOHTO pEaIMCTUYHO TPsIOBa J1a ce IOMUCIH € ,,KakBa Tog4HOCT
HaucTHUHA ce m3nuckpa?” Karo 1110, ako W3UCKBaHMATA 32 TOYHOCT ca Hucku (ot 5 mo 10
m), ToraBa TpaHCOPMHUPAHETO HAa KOOPMHATHU OT €HA KOOPIHUHATHA CUCTEMa B Ipyra €
JIECHO. AKO M3UCKBaHMATA 38 TOYHOCT ca 1mo-Bucoku (ot 1 sm mo 0,5 m), me 6bae HeoO-
XOUM TO-TIOAPOOEH mpoliec Ha Tpancopmarus. M B aBara ciaydas mpoleaypara 3a
npeobpasyBaHe TpsOBa a Ma MOCOYCHO HUBO Ha TOYHOCT.

3a Hy)KauTe Ha apTuiepuiickute GpopmupoBanus TouHoctTa (0T 5 10 10 M) e Hambi-
HO JIOCTAThYHA 33 U3ITHJIHEHHUE HA TOCTABCHUTE 3a[a4H.

I'eonesnyeckara TpanchopManus € MaTeMaTHYECKa OTNEPAIHs, KOSTO IpreMa Koop-
JIUHATUTE Ha TOYKA B €JHa KOOPJWHATHA CHUCTEMa M BpPBIIa KOOPIUHATUTE HA CIHA U
ChIlla TOYKA BHB BTOPA KOOPAWHATHA CHCTEMa. 3a TIOCTUTAHETO Ha Ta3H 3a/1a4a Ce U3IOI-
3BaT MHOTO BHJIOBE MaTEMAaTHYECKH OTICPAIIHH.

CremneHra Ha Tpellka MMpH reofe3ndeckata TpaHchopManys e 3aBICH OT BHIOBETE
TPEIIKH, KOUTO YE€CTO Ca XapaKTEPHH 32 METOJHTE, M3MION3BAHM 32 Ta3W ACHHOCT, KAKTO
¥ OT TOBa KOJKO BHHMATEIHO € M3BBbpIICHa TpaHCPopMarmsaTa. Hampumep, naHHUTE 32
TOYKUTE OT €IHA MPEKa, YCTAHOBEHHU Upe3 TPUAHTYIAlHsA, OOMKHOBEHO ChABPKAT 3HA-
YUTETTHH TPEIIKA B OOIIMS pa3Mep Ha MpekaTa U YeCTO TE€3H IPEIIKH BapUpaT B Pas3iind-
HUTE YacTH Ha Mpexara. CieoBaTenHo peaHaTa TpaHchopMaIus € BEpOsSTHO J1a TIpe-
CTaBIIsSIBA HE CaMO pPa3iMKaTa MEXIy Te0Je3MUCCKUTE JaHHU, HO M Pa3MKaTa MEXIy
TOYKHUTE, KOUTO PEATU3UPAT TE3H JAHHH MTOPAIU IPEIIKH B ITbPBUYHUTE HAOIIOICHUS.

IIprurHMTE, IO KOUTO MOTAT Jla Ce pa3nvaBaT JAaHHUTE OT JIBa CIHIICOMIA, Ca!

— TIPOU3XO0/1 Ha KOOPJMHATHTE;
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— OpHEHTAIMs Ha KOOPAUHATHATE OCH,;
— pa3mMep u popMa Ha €TATTOHHUS EIUTICOUL.

Baxen mapamersp ¢ n koeduimeHTta Ha Mamada, KOHTO MO3BOJSIBA MamadbT Ha
OCHTE J1a Bapupa MEXIy IBETE KOOpPAWHATHH cHcTeMH. ToBa Moske Ja 0bae 00bpKBaIIo,
3am0TO0 MamaOHUAT (akTop HSAMa HUIIO OOIIO C KOHBCHIMOHAIHATA NEQUHUIMS Ha
TTAaHHWTE, U3pa3eHa OT JPYyTrd IMapaMeTpH 3a Mpeodpas3yBaHe.

Moske ma chinecTByBa mepdekTHa TpaHcopMmanus caMo MeXIy MepeKTHUTE Ma-
TEeMaTHYEeCKH peepeHTHH cucTeMH. Ha mpakTHka ce ompenensT M W3MOI3BaT TpPaHC-
(dopmanuy MeXIy MHOXECTBAa OT PEalHH 3€MHH TOYKH, T.€. MEXIy TaKHBa, KOHTO ca
IIPeIMET Ha TPEIIKUTE Ha peanHus cBAT. KoIKoTo moBede M3KpUBABAHUS, TIOHIDKCHUS U
T.H. IPACHCTBAT TIPH ONpPEJCIISIHE Ha TEXHUTE KOOPAWHATH, C TOIKOBA MOBEUE OTKIIOHE-
Hus me O0bae TpancdopmarmaTa. ToBa o3HauaBa, ye KaKTO BXOAHHUTE JAHHM HA TPaHC-
(dopmanusTa, Taka ¥ U3XOAHUTE KOOPANHATH IIE CBHIBPKAT IPEIIIKHL.

Koraro xapakTepucTHKHTEe Ha M3BHTAaTa MOBBPXHOCT Ha 3eMsTa ca MPEJCTaBeHU Ha
paBHHUHHA NOBBPXHOCT, M3KPHUBABAHMATA NPHU PA3CTOSHHATA U BIIHUTE Ca HEW30EKHU.
[IppBOHAYANHO ,,paBHUHATA Ha MOBBPXHOCTTA" ¢ Omma kapTta. Cera TS 4ecTo € paBHMHA
KoopauHaTHa cucrema Ha GIS codryep. Enna mpoekuust Ha kaprara € Besika QYHKIHMS,
KOATO TIpeoOpa3yBa EIHMICOMIHUTE B PaBHUHHU KoopamHaTH. KapTorpadckure kaptu
M3M0JI3BAT PA3INYEH THII IPOSKIIHS 3a CHOTBETHATA CHCTEMA

3a npeobpa3zyBaHETO HA KOOPAWHATUTE HA TOUKUTE, OT €HAa KOOPJHHATHA CUCTEMA B
Jpyra MoraT Ja Ce M3MOJ3BaT Bede ChiecTByBamy meronukw [1, 5, 6, 7, 8, 9], xouto
H3BBPIIBAT:

- mpeoOpasyBaHe Ha IPABOBI'BIHU IPOCTPAHCTBEHH KOOPJUHATH B F€OAC3NUCCKY;

- mpeoOpasyBaHe Ha MPAaBOBI'BIHN IPOCTPAHCTBEHN KOOPAWHATH OT €JHA CHCTEMa
B JIpyra;

- mpeoOpasyBaHe Ha Te0Je3NMIECKH KOOPIMHATH B IPABOBI'BIHH IIPOCTPAHCTBEHU
KOOpPAVHATH.

3ak/i0ueHne

ITpeobpazyBaHeTo Ha KOOPJWHATUTE OT €IHA CHCTEMa B Jpyra U oOpaTHO € Tpymoe-
MEH IIPOIIEC, U3UCKBAIIl ONPEIEICHO IPOrPaMHO OCHTYPSBaHE MM M3ION3BAaHE HA eJIeK-
TPOHHU TAOIHIM, ¢ HEOOXOAUMATa TOYHOCT 3a apTHIIEPHUSITA, KOUTO Aa OTYHUTAT IIOCOUe-
HUTE Pa3iIHINs B CHCTEMHTE.

3a nma ce m30erHaT 1Oopu M MHHUMAJIHUTE HAaTPYyIAHH TPELIKH IIpu paboTrara B IBETE
CHCTEMH € HeoOXOIMMO IMpeMHHaBaHe 3a pabora camMo cbc CBETOBHATA Te€OAE3MYEcKa
cucrema 84 (World Geodetic System 84 - WGS84), chriacHO CTaHIapTH3AIHOHHUTE
crniopazymennss Ha HATO u nopanu ¢akra, 4e M3Mon3BaHUTe B Hamiata apmusi GPS
MIPUEMHHUIH (QYHKIOHUPAT C Ta3U CHCTEMA.
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Abstract: The ministry of the interior is the institution, which has a main place in the
functioning of the public life in the country, in the activities of the other state bodies, taking care
of the protectoin of the public order and the counteracting crime in the territory of the whole
country. Its tasks nd activities derive frem the law on the minisrty of interior, which defines the
principles for the implementation of the activities, the functions, the mamagement, the
organization of the employees.

Keywords: public order, Ministry of Interior

BbBenenue

MHUHHCTEPCTBOTO Ha BBTPEIIHUTE PAabOTH € MHCTUTYHIHUATA, KOSTO 3a€Ma OCHOBHO
MSCTO BB (YHKIIOHMPAHETO Ha OOIIECTBEHMs XXMBOT B CTpaHaTa, B ACHHOCTTA Ha
JIPYrUTe ABPKABHHU OpPTaHMU, KaToO Ce IPIDKH 3a ONa3BaHETO Ha OOILIECTBEHUS peJl U Mpo-
THUBOAEHCTBHETO Ha TPECTHIIHOCTTA HAa TEPUTOpPHSTA HA IUIAaTAa CTpaHa. 3ajadure U
neiHocTuTe ¥ mpomsTndaTt ot 3MBP, koiiTo ompenens NpuHIUNNTE 332 OCBHINECTBSIBAHE
Ha JeHHOCTTa, (PyHKIUUTE, YIPaBICHUETO, YCTPOHCTBOTO U CTATyTa Ha CITyXKUTEIIHTE.

Omna3BaHeTo Ha OOIIECTBEHMS pe]] ¥ MPOTUBOACHCTBHETO HAa IMPECTHIIHOCTTA BUHATH
ca OWIM B OCHOBaTa Ha Pa3BUTHETO M JICHHOCTTa Ha OpraHuWTe B cucremara Ha MBP.
JeitnHoctra Ha MBP OCHOBHO € HacoueHa KbM 3alldTa Ha TpaBaTa U CBOOOIUTE Ha
TpaXJaHWTe, 3allUTa Ha HAIMOHAJIHATa CHTYPHOCT, OMa3BaHE Ha OOLIECTBEHUS pex H
no)kapHa 0€30MacHOCT W 3alljUTa HA HACENICHHWETO, a 4acT OT OCHOBHUTE IEWHOCTH ca
OIIEPAaTUBHO-U3UPBATEIHA, OXPAHUTEIHA U [IPEBAHTUBHA.

ChCTaBKHUTE HAa PAa3IMIHUTE TPOSBICHUS Ha JEHHOCTTA IO ONa3BaHE HA OOIIECTBE-
HUS pejl ca:

- 3amuTa Ha HAMOHATHATA CUTYPHOCT
- [IpoTuBOAEHiCTBUE HA IPECTHIIHOCTTA
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- 3amuTa Ha paBa U CBOOOINTE Ha TPAKAAHUTE M MMYIIECTBOTO UM
- OcurypsiBane Ha Abp)KaBHA U aBapuifHa 6e301macHOCT

- OxpaHa ¥ KOHTPOJI Ha JbpKaBHATA IPAHUIIA

- 3amuTa OT TePOpU3BM

- Oka3BaHe Ha ChACHCTBHE U Ha IPYr'H AbP>KaBHU OPTraHU H JIp.

H3iaoxenue

[Nonstrero ,,0oma3BaHe Ha 0OMIECTBEHMS pex oT opranute Ha MBP ce onpenens ka-
TO periJaMeHTHpaHa ¢ HOPMHU Ha IyOJHYHOTO IPaBO CHUCTEMa OT OOIIECTBEHH OTHOIIE-
HUS, OCHT'ypsIBaIla OOIIECTBEHOTO CHOKOHCTBHE M OE30IIAaCHOCT, OXpaHaTa Ha KOHTO €
BB3JIOXKEHA Ha TOJINIUATA ChC 3aKOH.

MBP rapanTtupa oma3BaHeTO Ha OOIIECTBEHHUS Pel U CHTYPHOCTTA Ha TPakJaHUTE
9Ype3 OXpaHUTENNHATa JeHHOCT HAa CBOUTE OpTaHH.

Karo men Ha oma3BaHeTo Ha OOIIECTBEHMS e MOXKE J]a C€ MOCOYH OBJIAASBAHETO U
OrpaHMYaBAHETO HA NPECTHITHOCTTA, MOBHIIABAHE HA JINYHATA CUTYPHOCT, OMa3BaHE HA
JIMYHOTO, YaCTHOTO U TbP’KAaBHOTO MMYINECTBO, 3aIl[UTa Ha 3aKOHHUTE IIpaBa M HHTEPECH
Ha TPaXJaHUTe, IpeANpreMaHe Ha IPCBAHTUBHE MEPKHU CIIPSIMO YSI3BHMHTE 3a OOIIECT-
BEHMSI pe]] MeCTa U CIPSIMO PUCOBHUTE COLMATHH TPYIH OT O0IIECTBOTO.

ITpu ocwmecTBsiBaHEe HAa AEHHOCTTA CH IO OMa3BaHE HA OOIIECTBEHUS Pef CIyKHTe-
nute Ha MBP umar cnennure npaBoMouiust:

-BB3MOXKHOCT 32 M3/1aBaHE Ha aIMUHHCTPATUBHU aKTOBE, Pa3MOPEKAAHUs, pa3perie-
HUS, YIOCTOBEPEHHS,

- IPaBO HA NIPU30BABAHMUS;

- IPaBO HA IIPOBEPKA 3a YCTAHOBSIBAHE Ha CAMOIMIHOCTTA;

- IPaBO HA 3aJbpKaHE Ha JINIIA,

- IPaBO Ha M3MOJI3BAaHE HAa TEXHIYECKH CPEICTBA 32 SIBHO HAOJIOIaBaHE;

- IPaBO Ha JIMYEH OOWCK;

- IPaBO Ha MIPOBEPKA B XKIINIIHA U APYTH MOMEIICHHS,

- IPaBO Ja ce M3I0I3Ba (GU3MIECKa CHJIa M IOMOIIHH CPEACTBA — CaMO KaTo KpaiHo
CPEICTBO;

- U3BBPIIBAHE Ha APYI'H ACHCTBUS;

- peanm3upaHe Ha IPUHYAUTEITHN aAMUHACTPATHBHN MEpPKH,;

- peanM3NpaHe Ha aIMUHICTPAaTUBHO-HAKa3aTeIHa OTTOBOPHOCT — pEean3upa ce Ipe3
Hajarane Ha riaob6a g0 2000 is.;

- M3M0JI3BaHE HA OPBIKHE.

W3naBane Ha ,,Paznoperxmanns’ KaTo OCHOBAHUATA 3a TOBA Ca PEITTAMEHTHPAHH B I
64, an. 1 or 3MBP ,, [onuyeiickume opzanu mo2am 0a u30a6am pasnopexrcOaHus ...
K02amo moea e HeoOXO0OUMO 3a U3NBIAHEHUe HA 8b3odcenume UM Gynxkyuu.* 3aKOHBT
peryiiaMeHTHpa U (OpMHTE 3a OTIPaBSHE HA PA3HOPEKAAHETO - YCTHO WM IHCMEHO.
Baxxno e ga orbenexxnM, de pa3nopekaaHuATa Ha TOMUIEHCKIS OpTaH ca 3abJDKUTEITHH
32 U3IBIHCHHE.

W3znaBane Ha ,,IIpemynpexmenus” - wi. 65, an. 1 or 3MBP |, louyeiickume opeanu
npeoynpexcoasam YCmHo Uil RUCMEHO TUYamad, 3a KOUmo uma 00CmamviHo OaHHU U ce
npeononaza, ye ue uzbpulam npecmvhilenue Wil HapyuleHue Ha obujecmeerus peo*.
OT TeKcTa Ha Ta3u IpaBHA HOpPMa Ce BIDK/A, 9e Ha MOJINIEIHCKUTE OpraHy € IpeIocTaBe-
Ha BB3MOJKHOCT Jja OTIPABST IPEIYNPEKICHUS KaKTO IPY HATMYUETO Ha JaHHU 3a IIpec-
THIUICHHUE, TaKa U 3a HapylIeHHe Ha oOmecTBeHus pel. lIpeaynpexneHnero Moxe aa
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ObJIe OTIPABEHO YCTHO MM MMHCMEHO, C KOSTO 3aKOHOATEIIAT € O9epTal BE3MOXKHOCT 3a
JITEepHATHBHO peIIeHNe, IPEOCTaBeHO Ha N300pa Ha TOIHUIEHCKHS OpTaH.

CobrioacHo ui. 65, an. 2 or 3MBP ,,3a nucmenomo npedynpescoerue ce cocmass
NPOMOKON, € KOUMO auyemo ce npedynpediscoasa 3a 0mz080pHOCMMA, KOAMO ce npeo-
8UICOA NPU U3BLPUIBAHE HA CLOBEMHOMO NPeCMbNIeHUe UIU Hapyulenue Ha odwecm-
6eHus ped*.

ITo cBosiTa CHITHOCT MpPERYHNPEKACHUETO € CaMO €IHO aBTOPUTETHO HATIOMHSHE 32
OTTOBOPHOCTTA, KOATO € MPEBHACHA B MATCPHAITHO - IIPABHUTE HOPMHU U KOSITO BBIIPOC-
HOTO JINIIE IIle TIOHECEe B CIIydail Ha M3BBPIIBAHE HA MIPABOHAPYIICHUETO, HE3aBHCUMO OT
TOBa Jany e mpexynpeneHo win He. C MPOTOKONIA JIMIETO ce MPeaylnpexkaaBa 3a OTro-
BOPHOCTTA, KOSITO € MPEJBHACHA NIPU M3BBPIIBAHE HAa CHOTBETHOTO IPECTHIUICHHUE IUIN
Hapymenue Ha oOmectBeHnst pen. C ToBa SICHO M KaTETOPUYHO € OYepTaHa Iielra Ha
MIPeAYNPEKACHUETO - J]a Ce BB3JCHCTBA BBPXY NCHXMKATa, BHPXY LEIUS MHUCIIOBEH,
€MOIMOHAIECH ¥ BOJIEBU KOMIUIEKC Ha KOHKPETHOTO JIUIIE C OTJIE MOTUBHPAHETO My KbM
mpaBoMepHO moBeeHue. [1] Peannsupanero Ha menra ¢ MONUIEHCKOTO P IYIPEkKICHIE
1 TTOCTUTAHETO HA e()eKTHBHU PE3YIATATH P PEIIABAHETO HA BCEKU €ANH CITyJail 3aBUCH
Half - Beye OT MpaBHJIHATA OpraHu3ays Ha padora. KaTo m3xoxmaMe oT TOBa IOIOXKe-
HHE, Ha TOBAa MSCTO OT paboTara CH MO3BOJSIBAME Ja ITOCOYMM HSIKOM HOAPOOHOCTH,
CBITBTCTBAIIY OCHIIECTBSIBAHETO Ha MOJINIEHCKOTO MPEayIpeKICHIE.

,,[Ipr3oBaBaHe Ha rpakganu” - [IpaBOTO Ha MOMUIEHCKUTE OpPraHM Aa MPH30BaBAT
nuia e BusupaHo B wi. 69 or 3MBP. CoriacHo Ta3u HopMma ,Jloauyetickume opeanu
Moeam 0a npu306asam 8 cCIydcedHUme nomMeujeHuss Spaicoany 3a ocvujecmeasane Ha
Oelicmaus no onpedeieHume UM ¢ mo3su 3axox npasomowus.* Ilpru3oBaBaHeTO HA TpaXK-
JTaHU C€ OCBHIIECTBSIBA NMMCMEHO. B HEOTNIOXHU CITydal IPH30BABAHETO MOXKE Ja CE H3-
BBpIIBA 10 TesedoH min ¢axc. [Ipu3oBaBaHeTo M0 TenedoH MK pakc ce yI0CTOBepsBa
IIICMEHO OT ATBXKHOCTHOTO JIUIIE, KOSTO I'o € M3BBpIImIo. B 3akona 3a MunncTepcTBOTO
Ha BBTPEIIHATE PadoTH € MpeABHACHA aAMIHUCTPAaTUBHOHAKA3ATEIHA CAHKIIMS 3a JIUIE,
KoeTo 0e3 yBaXXMTEITHH IPHUYMHE HE ce SBU CIel KaTo € pemoBHO mpu3oBaHo. OT ToBa
ClIe/iBa, Y€ HEHM3IThIHEHNUETO Ha 3aBJDKCHUETO 3a SIBIBAHE € 00SIBEHO KaTo CaMOCTOSTE-
JICH HeNpaBOMEpeH (haKTUIECKU CHhCTaB.

,,Y CTaHOBsIBaHE Ha caMOIu4YHOCTTa" - chraacHo wi. 70, ar. 1 or BMBP opranwure Ha
MOJUIUATA MOTAT Ja U3BBPIIBAT IPOBEPKH 3 YCTAHOBSIBAHE CAaMOJIMYHOCTTA HA JIHIE:

- 33 KOETO MMa JJaHHW, 9€ € M3BBPIIMIO MPECTHIUICHHUE MM JPYro HapylleHHe Ha
OOIIECTBEHUS e,

- KOTaTo TOBA € HEOOXOAVMO 32 pa3KpHBaHE WJIM pa3cieJBaHE HA IMPECTHIUICHUSI U
pu 00pa3yBaHO aJMUHHCTPATHBHO-HAKA3ATEITHO IIPOM3BOJICTBO;

- IIPY OCBIIECTBSIBAHE HA KOHTPOJI IO PEJOBHOCTTA Ha JOKYMEHTHUTE 32 CAMOJIMIHOCT
U IpeOHMBaBaHe B CTPaHATA;

- Ha KOHTPOJIECH ITyHKT, OPTaHU3HUPAH OT ITOJIHIHATA;

- 10 MICKaHe Ha JIPYT Jbp>KaBeH OpPraH 3a OKa3BaHE HA CBACHCTBHE NIPH YCIOBHS U IO
pell, IpeBHICHH B 3aKOH.

B To3m TekcT mpaBHaTa HOpMa CHIBPIKA J[BE MOAXHUNOTE3N. Eqnara ce oTHacs 1o Ha-
JMYUETO Ha JAaHHU 32 U3BBPIIBAHETO HA MPECTHIUICHUE, a IpyraTa - Ha JAHHU 3a H3BBp-
nieHo HapynieHue Ha obuiectBenus pea. Coriacuo wi. 70, am. 2 or 3MBP ocHoBHEST
Croco0 3a yCTAHOBSIBAHETO Ha CAMOJIMYHOCT € IIOCPEACTBOM IIPEJCTABSHE Ha JOKYMEHT.
3aKOHBT JOMYCKA YCTAaHOBSABAHETO HA CAaMOJMYHOCTTA M UPEe3 CBEICHUS Ha TPaXKIaHU C
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YCTaHOBEHA CaMOJIMYHOCT, KOUTO MMO3HABAT JIUIIETO, KAKTO U APYTY HAUYWHHU 33 ChOUpaHe
Ha JIOCTOBEPHU JTaHHHU.

,»3aIbpPKaHe Ha JIMIA" - OrpaHUYaBaHe MPABOTO HA CBOOOIHO MPUABIDKBAHE MOXKE Ja
Ob/Ie KAaKTO MPEBAHTHBHA MSIPKA, TaKa W a]MAHACTPATHBHO Haka3auue. B wi. 72, an. 1 ot
3MBP 3akonomaTenst € MOCOYMI XUIOTE3HUTE, NPU KOUTO MOJIMIEHCKUTE OPraHd MOTraT
J1a 3aIbpKaT JIUIE, 3 IMEHHO:

- 32 KOETO MMa JJaHHH, Y€ € U3BBPIIIO MPECTHIUICHNE;

- KOETO CJIeJ] HAJUTEKHO MPEAYIPEkKICHIE CH3HATEITHO MPEYN Ha TIONMHUIIECHCKA OpraH
J1a VBITBJIHY 33]TBJDKEHUETO CH TI0 CITYXK0a;

- KOETO IMOKa3Ba TEKKH MCUXWYHUA OTKJIOHCHHUS W C TOBEJICHHETO CH HapylnaBa 00-
MICCTBEHUS PeI WK M3JIara )KHBOTA CH WX )KUBOTA HA IPYTH JIMIA HA SIBHA OTTACHOCT;

- TP HEBB3MOXKHOCT JIa C€ YCTAHOBH CAMOJIMYHOCTTA MY B CITy9anuTe W 110 HAYHHUTE,
mocoueuu B ot 3SMBP;

- KOETO CE € OTKJIOHHUIIO OT M3THPIISIBAaHE HA HAKa3aHUETO JIMIIaBaHE OT CBOOOIA YITH
OT MeCTaTa, KbJETO ¢ OMII0 3aIbprKaHO KaTo OOBHHSEM B M3ITHIIHCHUE HA PAa3MOpPEKIaHE
Ha OpraH Ha cbJcOHara BIacT;

- 00SIBEHO 3a U3MPBaHE C IIEJT 3aIbpKaHe, KAaKTO U M0 UCKaHE Ha IpYTa AbpKaBa BbB
BpB3Ka ¢ HETrOBaTa €KCTPAMIUS WM B M3ITBIHEHHE Ha EBpomelicka 3amoBen 3a apecT,
KaKTO U B IPYT'H CIIy4aH, OMPECIICHA ChC 3aKOH.

,,/I310I3Bane Ha (hu3MdIecKa CHiIa ¥ MOMOIIHM CPEACTBA OT MONUIEHCKUTE OpraHu

A. V3non3Bane Ha (pu3nvecka CHiia M MIOMOIIHH CPENICTBA OT MONUICHCKUTE OpraHu
[P MPOTUBOCHCTBHE WM OTKA3 [a Ce U3ITBJIHU 3aKOHHO pasmopexaane — €wi. 85, ai. 1,
T. 1 or 3MBP - ¢ nen 3ammTa npaBaTa u cBOOOIHUTE Ha TPAXKIAHUTE, IPOTHBOJACHCTBHE
Ha TPECTHITHOCTTA, 3aIllTa Ha HAI[MOHATHATA CUTYPHOCT M OMAa3BaHE HAa OOIICCTBEHHUS
pen, TONMUIEHCKUTE CIYKUTETH OT MUHHCTEPCTBO Ha BHTPEIIHUTE PaOOTH M3BHPIIBAT
CIICAHUTE ICHHOCTH:

- OTIEPaTUBHO-U3IMPBATEIHA;

- OXpaHUTEIHA,

- pa3cienBaHe Ha MPECTHIUICHUS;

- OCHTypsIBaHE Ha TOKapHa 0E30IMacCHOCT ¥ 3aIlUTa TIPH MOXKapH, OCACTBUS ¥ U3BHH-
PEIHU CUTYallUH;

- OCHUTYpsIBAaHE Ha JOCTBI HA TPAXKIAHHUTE O CIYKOHWTE 3a CICIIHO pearupaHe 4pe3
Hanmonannara cucrema 3a CrieliHN TIOBUKBAHUS C €MHEH eBporneiicki Homep 112;

- ”HPOPMAINOHHA,

- KOHTPOJTHA;

- IPEBaHTHBHA,

- aJIMAHUCTPAaTUBHOHAKA3aTEIIHA U MPEOCTABSIHE HA aIMAHUCTPATHBHU YCITYTH.

[IpenBun ropen3IoKEeHOTO HA TIONHIEHCKATE OpraHU ca IMPEIOCTABCHH ONpeaeicH
KPBT OT MPaBOMOIIHS, €HO OT KOUTO € W3aBaHETO Ha Pa3IOPEKIaHuS.

[To cBosAITa CHITHOCT PA3MOPEKIAHETO € M3UCKBAHE 32 MPEANPUEMAHE Ha OMPEICICHA
NICHCTBUS WM BB3AbPXKAHE OT TaKMBa. B TO3M CMHUCHI ¢ Orjeq M3SCHSIBAaHE CBHIIHOCTTA
Ha xumore3aTa Ha 4. 85, ai. 1, 1. 1 or 3MBP, BakHO € 1a ce 0TOEIEKH, Ue C HE3aKOH-
HOTO CH TPOTUBOACHCTBHE KOHKPETHO JIAIE BB3IMPEIATCTBA MOJMHIEHCKUS CIYKUTE 12
W3IBIHA BB3JIOKEHUTE My QYHKIUU. He3akoHHOTO MPOTHBONEHCTBHE MO CBOSTA CHII-
HOCT € Iopuandecku (PakT, C BB3HUKBAHETO HA KOMTO MpaBHATA HOpMa IPEABIK/IA MTPEK-
paTsBaHe Ha HE3aKOHHOTO MPOTHBOJCHCTBHE Upe3 HM3ION3BaHE Ha (U3WUYEcKa CHia H
TIOMOIITHU CPEJICTBA U peali3upaHe Ha ChOTBETHATA OTTOBOPHOCT HA BHHOBHOTO JIHIIE.
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OTroBOpHOCTTA 3a U3BBPIICHOTO IPABOHAPYIICHHUE OT JIUIIETO MOXKE Ja € HaKa3aTel-
Ha WM aJJ]MAHACTPATUBHO-HAKa3aTeHa. [Ipy HEe3aKOHHMS 0TKA3 Ja Ce M3IIBJIHA 3aKOHHO
pasnopexIaHe ce LEelu Bb3ACHCTBHE BbPXY apecaTa, MOTHBHPANKH CHIIUS KbM H3ITBJI-
HEHHUE Ha JaZeHOTO MOJIMIEIHCKO pa3nopexaaHe.

HesaBucumo ot dopmara, ¢ KOSITO ca OTAAACHH, Pa3MOpEekKIaHNATA HA TTONUIECHCKH
OpraH ca 3aJbJDKUTENHH 32 W3MBIHCHHE, KaTO M3PUYHO € PETIaMEHTHPAHO, e CHIIUTE
Morart Jja Ob1aT OCIIOPBAHHM 110 pefja Ha AIMUHHACTPATUBHO-IIPOLECYATHIS KOJEKC.

OT OCOYCHOTO 10 TYK CIIEBA M3BOIBT, Y€ C OCHOBAHME € PErJIaMCHTHPAHO IIPABOTO
3a M3MOJI3BaHE HA (PU3MYECKA CHJIAa M TIOMOIIHY CPEACTBA OT IOIHIEHCKUTE OpraHy MpU
MIPOTHBOJCHCTBUE MM OTKA3 J]a C€ U3ITBJIHH 3aKOHHO Pa3IopexkIaHe.

b. 3agppxaHe Ha MMpaBOHAPYIIUTEN, KOMTO HE CE MMOAUMHABA MM OKa3Ba CHIIPOTHUBA
Ha monuielicku opran — 4. 85, an. 1, T. 2 or 3SMBP.

HapymiaBaneTo HEMPUKOCHOBEHOCTTA HA JIMYHOCTTA € BH3MOXKHO, HO CaMO B M3pHU-
HO ITOCOYEHH OT 3aKOHa Cirydau. VI3pudHO € periaMeHTHpaHo, Ue He ce JOIyCKa OrpaHu-
yaBaHe Ha CBOOOATa, BBBEXK/IA CC 3aJbJDKCHIE 32 YBEAOMSIBAHE Ha CHOTBETHHTE KOMIIE-
TEHTHH OpPraHd W OIPaHHYCHHUE - 3aJbPXKAHETO HA JIMIA HE MOXKE Jla NMPEBHIIaBa CPOK,
HO-roNsM 0T 24 yaca.

CobriacHo wi. 72, an. 1 or 3SMBP nonuueiickute opraHn Morar jia 3aJbpiKart JIULE:

1. 3a KOETO MMa JaHHY, Y€ € M3BBPIIIIO NPECTHIICHNE,;

2. KOCTO CJie]] Ha[JIC)KHO MPEAYIPEkICHUE Ch3HATEIHO IIPEYH Ha HNOJIULEIHCKH OpraH
Jla U3IBJIHH 3aABJDKEHACTO CH 10 CITYXKO0a,;

3. KOeTO MoKa3Ba TEKKH MCUXHUYHU OTKJIOHEHUS U C MOBEJCHUETO CH HapyllaBa 00-
IIECTBEHMS PeJ] WM W3J1ara KHBOTA CH WM XKHUBOTA Ha APYI'H JIAIIA HA SBHA OITACHOCT;

4. mpu HEBB3MOXKHOCT J]a C€ YCTAaHOBH CAMOJIMYHOCTTA My B CIyJauTe U 110 HAYMHU-
Te, mocoyenu B 4. 70 or SMBP;

5. K0eTOo ce € OTKIIOHMIIO OT M3THPIIIBAaHE HA HAKa3aHUETO JIMIIABAHEe OT CBOOOA HIIN
OT MecTaTa, KbIETO € OMI0 3aIbpXKaHO KaTo OOBHHSEM B M3IBIHCHUE Ha Pa3loOpeKIaHe
Ha OpraH Ha cbJcOHaTa BIacT;

6. 00siBeHO 3a M3MPBaAHE C LEN 3aAbpKaHe, KaKTO M0 MCKaHEe Ha Jpyra Abp)KaBa BbB
BpB3Ka ¢ HEroBaTa eKCTpaJAuNys WIH B M3IbIHeHNe Ha EBponelickaTa 3amoBe; 3a apecT;

7. B IpYTH CITy4au, ONPEAEICHH ChC 3aKOH.

BunHO OT TOpen3noKeH0TO, 3aKOHOAATENST € PErTIAMEHTHPAT KOHKPETHH XHUITOTE3H,
IIPU KOWTO TIONMIEHCKUTE CIYKHTEIN MMAaT IPaBo Aa 3aAbpkaT (uindecko juie. B
Ta3u BPB3KA C M3MOI3BAHETO Ha (PM3MUECKa CHJIA M MOMOINHH CPEACTBA CIIPSIMO JIUIE,
KOETO HE ce TOJUUHSABA HA MONUIEHCKUS CIYKHTEN Ce IENH MPEyCTaHOBSIBAHE HA He-
MOAYMHEHUETO U 3adbprkaHe Ha JIHIETO.

B. M3nomsBane Ha ¢u3HdIecKa cuiia ¥ IOMOIIHU CPEICTBA OT IOIUICHCKUTE OpraHu
IIpY KOHBOMPAaHE Ha JINIIE WX IIPU ONUT Ja U30sra, Ja IMOCcerHe Ha CBOS JKUBOT WM HA
JKMBOTA Ha npyru nuna — 9. 85, an. 1, 1. 3 or 3SMBP.

BB Besika mpaBoBa IbpaKaBa IieTa Ha IPaBOpa3aBaTeIHUTE OPTaHH, € HalaraHeTo
Ha CIpaBeUIBO HaKa3aHWUE Ha BCEKH IpaBoHapymuTesl. CBOEBPEMEHHOTO OTBEKIAHE HA
M3BBPIIUTEINTE HA IPECTHIUICHNS 10 ChACOHUTE OpPraHu U M3IThIHEHUE Ha HATOXKCHUTE
UM HaKa3aHWsA MMaT MPSKO OTHOIICHHE KbM €()eKTHBHOTO PAa3KpHUBaHE W IPEBEHINS HA
npecThIUIeHHsATa. ET0 3a1mo KoHBOMpaHeTo Ha JIMNA € eAHa OT OCHOBHUTE ACHHOCTH Ha
opranutre Ha MBP. Ilo cBosATa CBHIIHOCT KOHBOMPAHETO IPEACTABIABA MPUHYIUTECIHO
OTBEXXAAHE OT €IHO MSCTO Ha APYro Ha eJHO WM MOBeUe JINIIA.

OO0eKT Ha KOHBOHPAHE Ca JIAIA:
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* [10 OTHOIICHNE HA KOUTO € MOCTAaHOBEH aKT 3a MPUHYANUTETHO JOBESKAAHE OT pa3c-
nenBam nonunai mo pena va HIIK;

* 3aTbpoKanu 1o wi. 72, an. 1, 1. 1-4, 1. 6 u 7 or 3MBP;

* C HAJOKEHO OT ChAa HaKa3aHHE “‘3aabpXKaHe B TEPUTOpPHANHATA CTPYKTypa Ha
MBP” npu ycioBusTa 1 10 pefa Ha 3aKoHA 3a OIa3BaHe Ha OOIIECTBEHHMS pej MPH IIPo-
BEXXJaHEe Ha MAaCOBU MEPOIPUSATHS H 3aJbpiKaHe 10 15 IeHOHONWS B CTPYKTYPHO 3BEHO
Ha MBP” mo pena Ha Yka3 Ne 904 ot 28.12.1963r. 3a 60p6a ¢ IpeGHOTO XyJIUTaHCTBO;

* MOJIUIEHCKUTE OpraHu MOTaT Jia KOHBOMPAT U APYTH JIMNA, KOraTo TOBA € MpeBH-
JICHO B 3aKOH.

I'. 3nom3Bane Ha (u3uyecka CHIa M IIOMOIIHY CPECTBA OT MONHUICHCKUTE OpraHu
IIPU OKa3BaHE CHACUCTBUE HA APYTH JbP>KaBHU OPTaHU WM ATHKXHOCTHH JINIA, BKIIOYH-
TEJIHO Ha KOHTpONbOpuUTe Ha EBpomeiickara KOMECHS, Ha KOMTO IPOTHBO3AKOHHO Ce
MPEeYH [1a W3MBJIHSIBAT 33AbJDKeHUsITA ci — €. 85, an. 1, T. 4 ot SMBP.

J1. M3non3Bane Ha (hu3ndecka Cuila ¥ IIOMOIIHY CPEICTBA OT HOMHMICHCKUTE OpraHu
MIPU HAMAJEHUS CPEILy TPaXKIaHu U MonuIeicku oprainu — wi. 85, an. 1, 1. 5 or SMBP.

Csrmacao 3MBP nonuneiickure opranu 3amuraBaT IpaBaTa U CBOOOANTE Ha TPpax-
JTAHUTE W CHACHCTBAT 3a YMPAXKHABAHETO HA CHINUTE. JIMYHATa HEIPHKOCHOBEHOCT €
Cpex OCHOBHHTE IIpaBa Ha TPakJaHUTE U, KaKTO Bede € OTOEeN3aHO € 00CKT Ha MpaBHA
peryiaMeHTaIysi He CaMO B HAI[MOHAJHOTO HH 3aKOHOAATEIICTBO, HO M B HOPMHTE Ha
MEXIyHapOIHOTO MPaBo. B To3n cMuCHT TOBA € eHa OT OCHOBHUTE (hYHKIMU Ha MONU-
LIECHCKUTE OpraHu.

Ot 3HaueHHE € HAIWYUETO HA HANaJeHUe, IPH KOETO Ha IONUICHCKUTE OpraHd e
MPE0CTaBEeHO MPABOTO Ja MpHUiIaraT ToBa MOoIHUIeicko nmpaBomomue. Hezasucumo mann
HaMaJIcHUeTo0 € HACOYEHO CPEIly IOJMIEHCKH OpraH WM TPETO JINIE, HATMIHETO MY
camo 1o cebe cu oOycnaBsi afmeKBaTHA 3allUTa U NMPOTHBOJEHCTBHE. ToBa € OmpaBIaHo
KaKTO C OTJIe[ OMa3BaHe Ha OOMIECTBEHHS pel B CTpaHATa, Taka M OT IVICAHA TOYHA HA
00IIECTBEHNUS HHTEPEC - ONAa3BaHe JKMBOTA U 3APABETO HA TpaskAaHuTe. ToBa MpaBmio B
Hall - TosIMa CTEIEH ce OTHAcs A0 ACWHOCTTa Ha MOJULENHCKUTE OpraHu, NpU3BaHU Ja
MIPOTHBOJEHCTBAT Ha BCSIKO PaBOHAPYIICHHE.

E. U3nomsBane Ha ¢u3pdecka CHiIa ¥ IIOMOIIHU CPEICTBA OT MONHICHCKUTE OpraHu
npu ocBOOOXKIaBaHe Ha 3anokHuim — wi. 85, an. 1, 1. 6 or 3MBP. Xumore3ara Ha L.
85, amn. 1, . 6 or 3SMBP pomycka u3rnon3BaHeTo Ha (PU3MUIECKA CHITA U TIOMOIIHH CPEICT-
Ba IIPH OCBOOOXKAABaHE Ha 3aJIOKHUIMM. B KOHKpeTHHMS CIydail € HaIuIe MPOTUBO3aKOH-
HO JIMIIaBaHe OT CBOOOA MM C APYTH JYMH H3BBPIICHO € IPECTHIUICHHE TI0 CMUCHIIA Ha
. 142a or Hakazatennus konekc. HemocpeactBen 00eKT Ha MPOTHBO3AKOHHOTO JIMIIIA-
BaHE OT cBOOOA ca OOIIECTBEHUTE OTHOLICHHS, Ype3 KOUTO CE OCUTypsiBa OOCKTHBHATA
BB3MOXKHOCT BCEKH YOBEK Ja CE NPUABIDKBA CBOOOIHO B MMPOCTPAHCTBOTO, KATO 3aKOHO-
Ccb00pa3HO OrpaHWYaBaHE MOXE Ja Ce W3BBPIIBA €AMHCTBEHO Bb3 OCHOBA HA 3aKOHA, U
TO CaMO OT CIENHaIHO ONPABOMOIICHH 32 TOBAa JbPXKAaBHH OpraHH. BBB BpB3Ka C rope-
M3JI0OKEHOTO C OCHOBAaHHE cileqBa Ja Obae OTOensA3aHo, de pasriekJaHaTa XUIIOTe3a,
Kacae BHCOKOPHCKOBA CHTYAIWsl, KOSITO IpEJIojiara y9acTUeTo Ha IoBedYe OT €IHH I0-
JIMLENCKH CIY)KUTEN.

K. M3non3Bane Ha (U3UUIECKA CHIIa M IOMOIIHH CPEACTBA OT HMOMUIEHCKUTE OpraHu
[pY TPYIOBH HapyIIeHHs Ha obliecTBenus ped — wi. 85, an. 1, . 7 or 3SMBP.

W3nom3BaneTo Ha (U3MYECKa CHIA M IIOMOIIHHU CPEACTBA B PA3rIIeKIaHATa XUIIOTE3a
€ CBBP3aHO C HapyIICHWS Ha OOIIECTBEHUS PEef, KaTO CyOEKT Ha CBHINUTE Ca JBE MM
noBeue suna (rpyma). B Tasu Bp3Ka IpeqBua BUCOKATa CTENEH HA OOIIECTBEHA OIac-
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HOCT Ha TPYIOBHUTE HApYIICHHUS Ha OOMIECTBEHUS peJ 3aKOHOMATENST € PETIAMCHTHUpAIT
BB3MOXKHOCT 32 MPEYCTAHOBSIBAHETO UM YpE3 U3MOJ3BaHE HAa (PU3MUYECCKa CHIIA U TIOMOII-
HU CpEJICTBA.

3. Uznon3Bane Ha (U3MUECKa CHJIA U TIOMOIIHK CPEICTBA OT MONUICHCKUTE OpTraHu
[IPU HATAJCHUs Ha CTPaIH, TOMENICHHs, ChOPHIKEHHS U TPAHCIIOPTHHU CPEACTBA — €. 85,
an. 1, 7. 8 or 3MBP - u3non3BaneTo Ha (uU3MUECKa CHIa W TMOMOIIHH CPECTBA UMa
MPaBHO OCHOBAHHE, KOTaTO € HAIWIEC HEMOCPEACTBEHO MPOTHUBOIPABHO HAaNaJICHHE,
KOETO Ch3/1aBa OMACHOCT OT YBPEKIaHE Ha OOLICCTBEHH OTHOIICHHS, CBHP3aHHU C HEMPH-
KOCHOBEHOCTTA Ha CTpajii, MOMEIIEHHSI, ChOPBKCHHUS U TPAHCIIOPTHH CPEICTBA.

. OcBoboknaBaHe Ha HE3aKOHHO 3a€TH OOEKTH, aKO UM € Pa3IopesIeH0 OT KOMIIe-
TeHTeH oprad — wi. 85, an. 1, 1. 9 or 3MBP - ¢ orsien u3sicHsABaHe Ha MPUIOKHUMOCTTA Ha
XHUIIOTEe3aTa CeaBa a ce oT0eneku, ue cprimacHo wi. 323, air. 1 ot HK 00ekTsT € Hesa-
KOHHO 32€T, aKO M3BBPIIUTEIST HE 10 YCTAHOBEHHUS OT 3aKOHA PEll, OCBHIICCTBH €ITHO
OCIIOPBAHO OT JPYIMIO CBOE HJIM UYKIO NEHCTBUTEITHO WIIM MpeAronaraeMo mpaso. B
ajl. 2 OT CHINUSI WICH € PErIaMeHTHPAHO CAMOBOIIHOTO 3a€MaHe Ha HEIBMIKHM UMOT, OT
YHETO BIaJICHUE IECUBT € OTCTPAHEH 110 HAJICKHUS PE/l.

1. B3eMaHe Ha MepKH 3a OCHI'YPABAaHE HA JIMYHATA OE30MACHOCT MO Wi 75, il 2 —
qi. 85, ai. 1, 1. 10 or 3SMBP - B Ta3u xumore3a, 3aKOHOIATEIIST € MPEABUINI CHIIECTBY-
BaHETO HAa BUCOKA CTETICH Ha PHCK 32 HAHACSHE HA TEJIECCHH TIOBPEIH U JIOPH MPUIHHSIBA-
HE Ha CMBPT Ha TOJHMIEHCKHS CIyXKuTel. V3BBpIIBaHETO HAa MPOBEPKA HA 3aIbpPrKaHO
JIUIE 32 HaTM4#e Ha OMAcHU MPEIMETH M BEIIW € PUCKOBA CUTYAIVs, PU KOSTO TIOJIH-
LEHCKUAT OpraH Clie/lBa Jla IMa 3aKOHOBA BB3MOXKHOCT Jia M3MOJI3Ba (PH3MUYECKA CHIa U
TIOMOIITHU CPEJICTBA C MEJ JTMIHA 3aIUTA.

[Ipu ochiecTBSIBaHE Ha IEHHOCTTA CH IO OMa3BaHe Ha OOIMISCTBEHUS pejl MOIUIeHC-
KHTE OpraHH ca OMPABOMOIICHH J1a M3MOI3BAT (PH3MUYECKA CHJIA M IIOMOIIHH CPEICTBA.
BuioBeTe mMOMOIIHU CPECTBA CHIIACHO pa3mopendara Ha wi. 85, ar. 2 or SMBP :

* OCIIC3HULIN;

* YCMHUPHTEITHU PHU3H;

* Kay9yKOBH, TJIACTMACOBH, IIIyPMOBH U €JICKTPOIIOKOBH ITAITKH U PHOOPH;

* XUMUYECKH BEIIECTBA, YTBBPICHH OT MUHICTHPA Ha 3/IpaBEOIa3BaHETO;

* CITy)kKeOHHU KUBOTHHU - Ky4eTa 1 KOHE,;

* XaJIOCHU TaTPOHH;

* TATPOHU C TYMEHH, IIACTMACOBHU U IIIOKOBU KYpPIITYMH;

* YCTPOICTBA 32 MPHHYAUTEIHO CIIUPAHE Ha TIPEBO3HU CPEJICTBA;

* YCTPOMCTBA 32 OTBApSHE HA TOMEIICHHS;

* CBCTJIMHHH U 3BYKOBH YCTPOWCTBA C OTBJIMYAIIO BH3ICHCTBHE;

* BOJJOMETHH U BB3yXOCTPYHHU MAIIINHHY,

* OpOHUpAHU MaIIWHH.

3a ochIECTBsBAHE Ha CBOSITA JEHHOCT IO OMa3BaHe Ha obmecTBeHus pel B MBP nma
yreepaeHa Crparerus ,,B 6nmzoct mo obmectBoto”. [IpoMsiHaTa B AMHAMHKATA U CTPYK-
TypaTa Ha OTHOIICHUATA MEXKAY MOJHIUSI U OOIIECTBO CE Hajarar Ha MbPBO MSCTO OT
MIPUYHUHY, CBBP3aHH ChC CaMaTa TIONUIIHS :

* TIpeKasieHa OIOPOKPAIINS Ha TIONUIIEHCKAaTa CUCTEMA,

* OTKBHCBAHE Ha MOJHMIUATA OT HY)KIAUTE Ha TPAXKIAHNTE,

* JIOIIA KOOPAWHAIWSA U AyOIupaHe Ha (GYHKIUHUTE HA CIyXOHTE,;

* IPHOPUTETUTE HA TIONUIICHCKaTa padoTa ce ONMPENENAT OT BUCIICCTOSIINTE 3BEHA,
0e3 J1a ce OTYUTAT MECTHUTE TIOTPEOHOCTH OT CHTYPHOCT;
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* TIOJIMIUSITA CE€ CTPEMH Jla TOCTUTHE COOCTBEHH KPUTEPHUH 32 KaueCTBO, OOMKHOBCHO
B chepaTa Ha OpraHU3UpaHaTa U TEKKATa MPECTHITHOCT U JIp.

dunocopusta Ha "Tlomummsara B O1M30CT 10 00IMIECTBOTO" ce KPEeru BHPXY JIBE OC-
HOBHHM OTIIPAaBHH TOYKH: MPOAKTHBHOCT M pemaBaHe Ha mpobmemu. [IpoakTuBHOCTTA Ce
n3pa3sBa B KOHIICHTPHPAHE BhPXY MPeMaxBaHe Ha N3TOUHHIUTE HA IIPECTBHITHOCTTA KATO
HE [T0-MaJIKO 3HaYMMa JEHHOCT OT pa3KpUBAHETO HA M3BBPIICHNUTE NPECTHIUICHHS.

PemaBanero Ha mpobnemu B xyxa Ha "[lommmumsra B 6mam3ocT 1o o0miecTBoTo" ce
CBBp3Ba C HAMHPAHETO HA KPEATHBHU IOAXOIW 3a MPEONONSBAHETO HA BBH3HUKHAIM
npobneMun curyanun. OcoOeHO MSICTO B TO3M NPOIEC UTpae MECTHaTa OOIIHOCT U 00-
IIECTBOTO KATo ISUIO.

3akioueHne:

Hacrosmoro npoydBane € MPOIUKTYBAaHO OT HEOOXOMMMOCTTA OT OCBHIIECTBSIBAHE HA
aHaIW3 Ha OrpOMHUS Opol (yHKIMM W3IBIHABAHM OT CIyKUTelauTe B PalloHHOTO
ynpasieHre Ha MBP, ¢cp00pa3Ho najeHnTe MM IMPaBOMOIIMS U CBBP3aHM C OMa3BaHe Ha
O0IIECTBEHUS Pell, KOETO € CIOXKHA ¥ MHOTOACTIeKTHA JISHHOCT.

JIuTepartypa:

1. Xpucros, X. [loknax Ha Tema: ,, [Tonxoan 3a upeHTU(HUIPaHEe HA H3TOYHULIUTE
Ha 3aIUIaxa Ha opraHmsanusaTa ~. Tpera MexayHapoaHa HaydHa KoH(pepeHIws —,Hayka,
obpa3oBanue, nHOBamuu”’, mocBereHa Ha 145 rogumannara Ha BAH u 35 roguinnunara
ot Kocmudeckus noeT Ha ['eopru MBamos, 21-23.05.2014 r., [ymen. [1]

2. 3akoH 3a MBP, u3m. JIB. 6p.58 ot 18 FOnu 2017r.
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1. YBox

YoBeuecTBOTO €€ pa3BBa C M3KIIOUUTEIHA TEMIIOBE 1 UMEHHO HABIIH3aHETO U pa3-
BUTHETO Ha TEXHOJOTUHTE CBHICTEJICTBAT 3a TE3U Ipouecd. KOMIIOTEpHHUTE CHCTEMU U
YCTPOWCTBA ca /10 TOJKOBA HABJIE3IH B €KEIHEBUETO HA YOBEKA, Y€ TOBA Hajlara U3BOJaA,
4ye OBJEIIEeTO My I 3aBUCH M3IBUIO OT TsiX. Komure Beye mmar aBTommior, uma GPS
BMecTo reorpadcka kapra B ppka. Cieq ToBa CKOPOCTHO ,,3aMeCTBaHe" Ha Taka He0OXO-
JIMMH 32 Y0BEKa Hellla, CKOPO € HAITBJIHO BH3MOXHO Mapute (T.e MaTepuaaHara uM ¢op-
Ma) []a U34e3HaT U Ja ObJaT IPEBbPHATH B eJIEKTPOHHH KpeauTh. TOYHO TOBa ce pa3pa-
60TBa U ce Ch3[jaBa HOB MPOCKT B epaTa Ha (PMHAHCOBHUS CBST WU C IPYTH TyMHU TOBa €
T.H. Bitcoin. ToBa e Bamyrara, KOSTO CBLIECTBYBa CaMO W SIUHCTBEHO B €IEKTPOHCH
BapHaHT, IMEHHO 3aTOBa CE HapWya OlIe W KPUITOBAIYTa, KOATO CTaBa BCE IO- IOIY-
JSIpHA, MPEB3EMaiKU OTPACy ¢ HEHHMS JIECEH HAYMH 3a M3IO0J3BaHe, IpalllaHe U ChXpa-
nenwe [1, 2, 3, 6].

2. Mzio:kenue

butkoiin e ekcriepuMeHTalHa BajlyTa U Iapu4Ha cUCTeMa OT HOB BHJ , KOATO HAMA
aHaJor U /10 nHec. 3a7 BUTKOMH He CTOM HUKOH, T.€. HsIMa AbPXKABEH OpraH, IEHTpalHa
OaHka WM (U3NYECKO, WM FOPUIMYECKO JIUIE, KOUTO Ja MOTaT Ja MYy Bb3ACHUCTBAT
MIPSKO WK KocBeHO. OCBEH TOBa HUKOW HE MPUTEKaBa M3KIIOYUTEITHA MTPaBa Ja U3aBa,
pasnpocTpaHsBa, MycKa WK CIUpa T€3W MapHYHH SIUHUIM OT oO0pbiieHue. Mima ompe-
JleJIeHa KOMITFOTHPHA MpPeka, KOATO OCHIICCTBSBA YIPaBICHUETO. TyK HaMa reorpadcko
MECTOIIOJIOKEHHE 32 OTTOBOPHOTO ChXpaHEHHE U Ma3eHe Ha BUTKoIH, KakTo € Harpumep
MIPH 37IATOTO U CPeOPOTO, KOraTo ce M3MOM3BAT 3a mapu. Hapen ¢ ToBa Tyk HsMa LieHTpa-
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JIeH CBPBBP, KOWTO Ce M3I0I3Ba OOMKHOBEHO 32 MHICKCHPAHE Ha ChIBPKAHUETO, KAaKTO
€ IpU TOPEHT MPEXHTE, W3MOJI3BAHM 32 CIIOACISIHE Ha EIEeKTPOHHU KHUTHU, BHIACO WM
aynno daiinoe. HakpaTko kazaHo BuTkoifH ce ompexmens, KaTto mbpBaTa pasnpeaeiacHa
kpurroBaiyra [1, 2, 3, 6].

3a ma ObJe TUIATEeXKHATA CHCTEMa 3alliTeHa W Hapel C ToBa Aa (QyHKIHOHHpa Oe3
npobeM ce M3MoNI3BaT KpUNTorpad)cku METONIH, 8 aBTEHTUYHOCTTA Ha TPAH3aKIUHUTE Ce
rapaHTHpa U 3alliTaBa 4pe3 LU(PPOBH MOANNCH. EANH OT OCHOBHHTE €IEMEHTH OT Mpe-
’KaTa e T. Hap. MyOJIMYHa CUCTOBOHA KHUTA, ChAbpIKallla B ce0e CH JTOCTBIICH CIIMCHK Ha
BCHYKH U3BBPIICHU TPaH3aKIMH, HapedeH OokoBa Bepura. I1o TO3W HaYMH BCEKH IIOT-
pebuTen nMa Bb3MOXKHOCTTA J1a IPOBEPSIBA BAIUIHOCTTA Ha BCSKA M3BBPIICHA TPaH3aK-
s [1, 2, 3, 6].

ITnate)KHUTE CIMHHUIM OUTKONWH MIpasiT POJIsiTa HA BH3HATPAKICHHE 33 MU3BBPIICHA
M3UYHCIIATENHA paboTa 10 KPUIITHPaHe, T.e. MOTpeOHuTeNTe mpoBepsiBarT (BaJHaHpPAT)
CBIIECTBYBAIIUTE OJIOKOBE OT OJIOKOBAaTa BEpHUTra M Ch3aBAT HOBH, M3IOI3BANKH H3UHC-
JUTEJHATa MOII Ha KOMITFOTpUTe cd. KOMKOTO € mo- roysiMa € M34YMCIMTEIHAaTa MO,
BKJIIOYCHA B TOOMBAHETO, TOJIKOBA IO- CJIOKHA CTaBa MaTeMaTH4ecKara 3ajada, KOeTO
TpaBH CKOPOCTTA Ha NoOWBaHe OrpaHnyeHa U mpezckasyema [1,2,3,6].

burkoiiHuTe MoraT na ObJaT M3MpALIaHu M HOJIYy4aBaHU OT MOTPEOUTEIIHUTE MO ClIeK-
TPOHEH IIBT CpPEIly ONpe/eNieHa Takca, Upe3 ynorpedara Ha eIeKTPOHHO IMOPTMOHE Ha
CBOSI KOMIIOTHP, MOOIIHO YCTpOHCTBO i yeb mproxenue. OcBeH upes ,,qo0uBaHe"
TE€ MOT'aT Jia Ce MOJy4YaBaT Cpelly IPYyrd BalyTH, MPOAYKTH Wi yciayrd. ChIIHOCTTA Ha
TEHEPUPAHETO UM Mpeaonpeens ,napudnara um maca”. Kem 2014 roquna uma mamg 12
MIJIHOHA OUTKOMHU B OOpBIIEHNE, KaTo Hapea ¢ ToBa Ha Bceku 10 MUHYTH ce Ch3maBar
npubIM3uTeNHO 25 OUTKOMHA. BhIpekn ToBa MMa yCTaHOBEHA T'OpHA I'paHHLA Ha TSIXHO-
TO KOJIMYECTBO, KOSTO € OT 21 MIJIMOHA, HAa BCEKH YETHUPH TOAMHH, a CKOPOCTTA Ha TSX-
HOTO HoOHMBaHe ce HaMalsgBa Ha IOJIOBMHA, KOSTO MOKa3Ba, e HOBH OMTKOHHU e IIpo-
JIBJDKAT JIa ce Ch3/aBaT B Obaenure cro roaunu [1,2,3,6].

burkoiiHuTe MOraT 2 O'bJAT M3MPALIaHU M HOJIY4aBaHU OT MOTPEOUTEIIHUTE MO elIeK-
TPOHEH IIBT CpEIly OIpe/esieHa Takca, Upe3 ynorpedara Ha eIeKTPOHHO IMOPTOMHE Ha
CBOSI KOMOIOTBP, MOOHIHO YCTpOHCTBO M yeb nprioxenne. OcBeH upes ,,qoduBaHe"
TE€ MOTAaT Ja Ce MOJIy4aBaT Cpelly IPYrd BalyTH IPOAYKTH WK ycayrd. ChIIHOCTTa Ha
TEHEPUPAHETO MM TMPEAONpeaess ,mapuunaTa um maca”. Kem 2014 romuna nma nax 12
MIJTHOHA OUTKOMHHU B OOpBIIEHNE, KaTo Hapen ¢ ToBa Ha Bceku 10 MuHYTH ce ch3maBar
npuOIM3UTENHO 25 OUTKOIHA. BhIpexkn ToBa MMa yCTaHOBEHA T'OpHA I'PaHHLA Ha TSIXHO-
TO KOJIMYECTBO, KOATO € OT 21 MIJIMOHA, Ha BCEKH YETHUPH FOJMHH CKOPOCTTA Ha TSAXHOTO
no0OKMBaHe ce HamallsiBa Ha IOJOBHHA, KOCTO [OKa3Ba, Ye HOBU OMTKOWHH 1L MPOABIDKAT
Jia ce Ch3/aBar B Obaenure cro roaunu [1, 2, 3, 6].

Hauwnnawure 3a cnoOnBane ¢ OMTKOMH ca celeM Ha Opoid:

e  JIUpeKTHO 3aKyIyBaHE KaTO TOBA € BE3MOXKHO AUPEKTHO OT OAHKOMAT MITH
oT T.Hap. ,,buromarn”. TaxeB nma u B bearapus, Hamupa ce B MaTepnpen-
Cocus. Upes Hero Moxke Jia ce moxydaBaT ONTKOWHH CpEILy JIEBOBE.

e  Pa3MsHa Ha IPOXYKTH WIH YCIYTU 32 OUTKOHHU.

e  Expidia mprema OGuTkoiiH 3a X0TeNcku pesepBamun- Expidia e dupma 3a
OHJIAliH pe3epBalliy, KOATO [TO3BOJISIBA HA KJIMCHTHUTE CH Ja M3IMOJI3BAT JIH-
THTAJHH HapH.

e TESLA Motors mpuema mnamjanus OWTKONH- BHpTyaJHATa BalyTa € H3-
non3BaHa 3a mokynka Ha TESLA enmexrpomo6ui. ITponmakbara craBa B
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moypym Ha Lamborghini B Kanmudopaus. Croitrocrra My - 103 000 moma-
pa ce paBHsBa Ha 91.4 GuTKoiiHA.

e BB3MOXHO € [ja ce KynM KbIlla C OMTKOHH- 3a IBPBH ITBT TOBA CTaBa OT
aHOHMMEH KyITyBad, KOITO ce CI00M ¢ JIyKCO3Ha BHJIA HA OCTPOBH bainn.

e  VauBepcuTeTsT B Kumbp nprema OMTKOHHH KaTo pa3ILIAIATeIHO CPEICT-
BO, U HE CaMo TOM.

e  Konaene Ha OUTKOMHH, T.e. IPEIOCTABsIHE HA MHANBHIyAIHA H3UUCIUTEITHA
MoII 3a 00paboTKa 1 moxabpKaHe HA JaHHU. Beekn, KOiTO ro Hampasu ce
BB3HAPAKaBa ¢ HOBOCh3aieHu ourkoiinu [1, 2, 3, 4, 5, 6].

Bcexu cobcTBenuKk TpsiOBa ga mMa T. Hap. butkoiin noprdeiin. Tosa e MICTOTO, Kb-
JIETO CE ChXpaHsBAT eICKTPOHHHUTE MapH U Upe3 KOMTO MOraT Ja ce IUIalaT ¥ NoTydaBaT
outkoitau. Tyk ce W3MON3BAT T. HAp. KPUNTOrpa)CKH KIIOYOBE: €IWH IyOJIHdeH, dpe3
KOHTO ce uueHTudumpa mopTdeilTbT 1 enuH JIudeH, 9pe3 KOWTO MOXKe 1a ce Mmpalar
OUTKOMHU 1 KOMTO YIOCTOBEpsiBa cOOCTBEHOCTTA Ha TopTdeiina [1, 2, 3].

e  Jlecen TpaHc(ep Ha CpEACTBA- JIECHO B OBP30 A0 BCSIKA TOUKA HA CBETA.

e He nomrexxn Ha KOH(UCKAIMA- 32 TOBA Ca HEOOXOANMH J[BaTa KIIIOYA.

e  AHOHHMMHOCT - ThH KaTo €JIEeKTPOHHUAT MOPT(EIiT € HATbIHO aHOHUMEH,
TpaHC(epBT Ha CPEACTBA OT U KbM HETO HE M3UCKBA JIMYHU JAHHH, & CAMO
HACHTU(UKAIIMOHHMS KITF0Y, KOWTO IMOKa3Ba ajpeca, KbJEeTo TpsOBa ma ce
nparsit mapure [1, 2, 3, 6].

Henmocrarbeiu Ha OUTKOMHA!

e  CkepIOCTpyBalaTa TEXHUKA- CIEHUATH3NpaHaTa TEXHHKA 32 KOMaHE Ha
6urkoitnu Br3mm3a Ha 10 000 momapa.

e  Pa3xon Ha eNeKTpOCHEPrus- M3IOI3BAHETO HA TaKWBA MAIIMHU BOIH IO
OTPOMHH Pa3XOJd Ha TOK.

e  bBurkoifHUTE ca ameTUTHHU 3a XaKepUTe- T MOTaT Jia TH OTKpaJHaT C KITFo-
YJOBETE U Jia TW pozazar 6e3 qa ce pasdepe 3a Tosa.

e  Bucoka TUKBUIHOCT- IICHATa CE MEHH M3KIIIOYATEITHO OBP30 U B JBETE TO-
coku [1,2,3,6].

Bw3MokHOCTHTE, KOUTO TIpesiara OUTKOHHBT ca N30STBaHEe HA HH(IIAIMATA, 3a10TO
Te ca OrpaHuyeH Opoii- 21 MUJIMOHA U HE MOraT Jja ce TeHEpUpAT 3a pa3jinuKa OT IapHTe,
KOMTO TPOCTO OMBAT HamedaTaHW HHBA. J[pyrara BB3MOXKHOCT € OE€3KOHTaKTHOTO ILIa-
IaHe, KOEeTO JJaBa BCe MO- MMHMPOKH CIIEKTPH Ha yrmoTpedaTta Ha OWTKOWHH. Be3MoxHO €
OWUTKOMHBT 1A CIOKH Kpal Ha pUHAHCOBAaTa CUCTEMA, T.€ BCEKHU caM IIe cu e OaHka u mie
pasmoiara cbC CpeACTBATa CH KaKTO Xenae 03 KOMUCHOHHH, C IPYTH TyMH TOH MOXE Ja
JoHece cBO0O/Ia, HETIOHATHA Ha YOBEYECTBOTO JI0 TO3M €Tal Ha passurwe [1, 2, 3].

BUTKOMHBT, KaKTO BCSKO HEIIO, CH MIMa IOJOXKHUTEIHH M OTPULATEIHH CTPAaHH CIIO-
pen BB3MIIenUTE Ha Xopara. Criope NpUBBPKEHUIMTE HA BUPTyaIHaTa BayTa TOH JaBa
BB3MOXKHOCT 32 J0Opo OBJiele, CThra Ta3u MHOBAILUS Ja € To- Obp3a, CUrypHa u edek-
tuBHa. Criope] Apyru OUTKOIHBT MOXKE JJa HAalpaBU BCHYKO ITO-100pe AOPH U OT 371aTO-
To [1, 2, 3].

IMporuBHUIUTE HA BUPTyalHATa BayTa IIbK CMATAT, Y€ aKO BCHYKH 3aIlOYHAT Ja TO
M3M0MI3BaT, TO TOH Ie OCTaHE B MCTOPHATA KaTO Pa3pylIMTeNs Ha fgonapa. ToBa mmie
JIoHece | 3aryon Ha Om3Heca. MIMa MHeHwUs, 4e LleHaTa My € HeyCTOWYMBO BHCOKa. ban-
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KepH ITbK CMSITAT, Y€ TOM € TIPOCTO eMH OAlIOH U 3aTOBA BalyTaTa TPsAOBA [la MMa HCTHH-
cka croirocr [1, 2, 3].
ITepBust ATM aBromar 3a Gutkoitau e u3rpaged B Dubai Mall, OAE. Ha ¢wur.1 e
MOKa3aH MThPBISIT MMIUIeMeHTHpaH Bitcoin ATM astomar [5].
| B Wi saara | S06554 75843367

P L g el . !

Laearcms -

# Bitcoin MENA 350

Dubai's first bitcoin ATM already deployed
and you will be able ta buy Bitcains in 2
waeks,

L £ .
@ur. 1. ITspsust Bitcoin ATM asromar B Dubai Mall, OAE

Haii-uzBecTHUTE COPTYEpHH MHCTPYMEHTH, C KOMTO MOTaT Ja ce ,,KomasT" OUTKOM-
HH, ca!
Bitcoin Miner;
BTCMiner;
CGMiner;
BFGMiner;
EasyMiner;
RPC Miner u MHOTO ApyTH.

TpsbBa na ce 0ObpHE M CEPHO3HO BHUMAHHME Ha CHT'YPHOCTTA IIPH IMOJIydaBaHE H
MIPOJABaHETO Ha OMTKOMHU. 3a Ta3M TPsAOBa Ja ce M3MOJI3BA CHIENHATICH XapIyepeH Kpull-
TOBaJIyTeH NOPT(eEiin, ¢ KONTO Ja ce TapaHTHpa ChbXPaHEHHETO U TpaHcdepa Ha OHTKOM-
Hu. Ha ¢ur. 2 e nokazaHo XapAyepHO KpPHIITOBAIYTHO YCTPOMCTBO Ha KOMIIAHHUATA
“Ledger” [4].
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@ur. 2. XapayepeH KpUNTOBaITyTeH NOpTdhein

3. U3Boam

C pa3BHUTHETO Ha TEXHOJIIOTHUTE, KPUNTOBATYTUTE CTABAaT BCE IO~ MOy sipHH. [{eHa-
Ta Ha OUTKOMHA 3aBUCH OT THPCEHETO M JJOKAaTO MMa Pa3MEHHA CTOMHOCT TOH IIe ChIIec-
TBYBa. TS e HapacTBa C OrJIe[ Ha BCE II0- YecTaTa My yrmorpeda oT Bce ImoBede xopa. 3a
na ObJe 3anuueH e HeoOxoauMa rirobanHa 3abpaHa, HO T KaTo TOH € AeIeHTpaIn3upa-
Ha BaJlyTa HsMa Koif 1a ro 3abpanu. JlokaTo MMa X0pa, KOUTO Ja IO IOI3Bar, e To NMa
u butkoiiH.
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1. YBoxn

B nuemrnn nHM KMOEpIpecTHIUICHUSTA CE CPEIaT BCe I0- 4ecTo. ToBa € mpuIuHaTa
Jla ce ToJlaraT HeMMOBEPHH YCHIIHS M OTPOMHHM KOJIMYECTBA PECYPCH 3a TapaHTHUpaHe Ha
KHOEpCUTypHOCTTa, KAaTO CE 3allOo4HEe OT OTPOMHH OpPTaHHM3AIMK M KOPIOpAlWd U Cce
CTHTHE 10 OOMKHOBEHHMS OTpebuTen. Besko enHo kubepnpecThIuieHHe CTpyBa MIITHAp-
IIM IOJIapH B CBETOBEH Marad clief MEeTHTe, KOUTO HaHacs. 3a Ja UMa 3allluTa U OrpaHu-
YaBaHE Ha IIETUTE OT KHOEPNPECTHIUICHUSTA Ce U3IIOI3BAT ONPEICICHN METOIH U TeX-
Honoruu. KM JHeENIHA jaTa Hail- aKTyalTHUTE W MamlaOHNW KUOEpIpecThIUICHHUS ca Hsi-
KOJIKO Ha Opoii [1,2,3,4,5,6].

KoMmoThpHO TpeCThIUICHHE € IPECTHIUICHNE, KOSTO € CBBP3aHO ¢ KOMIIOTHPA MIIN
KOMITIOThPHATA Mpexa (Haii-qecto MHTepHeT). B Te3u ciydan KOMIIOTBPBT € CPeaCTBO-
TO 3a M3BBPIIBAHE HA 3TOJCSIHIE WIN I[eNTa Ha XakepuTe. TakuBa MPeCTHIUICHAS MOTaT
Jla 3acTpalraT KakTo CHTYpHOCTTA Ha HAIWATA, Taka U (UHAHCOBOTO 37paBe. Brnpocure
KBM TSIX Ca BHCOKO NPO(QIINPAHU 0COOCHO TE3H KBM XaKEPCTBOTO, HAPYIICHUTE aBTOPC-
KU TIpaBa, JeTckarta mnopHorpadus u mpoune. Koraro moBepurensa uHdopmarys 0bae
pa3KpHTa, MOXeE Jja c€ CTHTHE [0 MPo0IeMH, KOUTO Bede ca CBhP3aHU C JIMYHATA HETIPH-
KOCHOBEHOCT Ha morpeburess [1, 2, 3, 4, 5, 6].

2. M3noxenue

3a MHTEpHET M3MaMUTE C€ HM3IION3BAa MHTEPHET yciayra miu copryep ¢ MHTepHeT
JIOCTBII 3a M3MaMa Ha MOTSHIHAIHA JKePTBA WM NPUI0OMBaHEe Ha HEIIO ONMPEAENeHo 3a
cMeTKa Ha xeprBata. Hampumep, ako ce oTkpajgHe nudHa WHGOPMAIWS, TOBA MOXE 1a
JIoBezie 10 kpaxkba Ha camonmdHoCT. Haif- uecto ce cpemar u3mamu dpe3 ¢aimms cod-
Tyep 3a curypHocT. IloTeHuanuuTe KepTBH ce JoKanu3upar u upe3 Muareprer ycayru-
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Te, KOUTO M3MOI3BAT. IHTEpHET N3MaMHTE MOXKE JIa C€ MOSABAT B 4at, yed cailT, mMeiin,
KaTO €/IHa OT Haii- Ppa3NPOCTPaHEHUTE W3MAaMH € Ta3u MPHU MOKYNKATa Ha JaJIeH NPEeaMET
uiy ycayra. ToBa cTaBa, KoraTo cliejikata € CBbp3aHa ¢ TpaH3aKLus Ha cpencrBa. Torasa
3JI0HAMEPEHUST CyOEKT M3I0I3Ba (aJIINBY CPEACTBA, 3a Ja 3aILIaTH, KOETO Hail- 4ecTo e
C OTKpaJHaTH WK GaIIUBY KPeUTHU KapTH. 110 TO3M HAYHMH NPOJaBaybT HE MONyYaBa
IUTAI[aHe TI0 CAeIKaTa U B PEe3yNTaT Ha ToBa ryou nmapu. HaunHuTe 3a OChLIECTBsBaHE HA
TO3W BHUJ M3MaMu ca MHoro. Criopes mennTe, KOUTO ca CH ITOCTaBHIIM IPECTHITHUINTE
MMa IIMPOK CIEKTHP OT KOMOMHALMM MEXIy TsX. JIBe OT Haii- pasnpocTpaHEHUTE U
AKTyaJTHH TEXHHUKH ca GULINHT aTaKUTE U 3JI0HAMEPECHHAT COPTyep- KOMIIOTBPEH BUPYC
[1,2,3,4,5, 6]

QuUIIMHT aTakara IpeJCTaBisBa Bb3MOXKHOCTTA Jia C€ NPHI00HEe YyBCTBUTEIHA UH-
(hopmarus, KOSTO Mpe/CTaBiIsBa MOTPEOMTEICKH MMEHA, Mapoid W HHpOpMamus 3a
KpenuTHH KapTy. Hali- yecTo 3a menra ce U3Ioi3Ba U3TOYHMK, KOMTO € MACKUpaH KaTo
HAQJICXKIICH B CICKTPOHHATa KOMYyHHKamwsa. Kwmero ,,pummmHr, Ha aHTIWICKHA €3UK
»phishing® - ,3apuGsBane”, mpomsnusa or anriwmiickara ayma ,fishing”, osnauasaria
pubOIIOB, 3aII0TO M3MPAIIAHUTE EIEKTPOHHU CHOOIICHHUS ca KaTo ,,Bpaulm” . M3mamMHn-
LIUTE LENAT MOTy4aTeNIuTe 1a ce ,,XBaHaT", KaT0 UM BbPHAT OTTOBOp, Thil KaTo ca Heo-
IIUTHU U He Ao0pe WHpOpMHpaHH. 3a LedTa XaKepHUTe HM3I0N3BAT BPB3KH, KOMHPAIIH
peanHy, OMYISApHA yeO caiiToBe, OaHKH, OHJIAiH TEPMHUHAIM 32 TUIAIIAHE W Hail- Beue B
MIOCTIETHO BPEME Ce CIEeKyIHpa ¢ UMEHa Ha OOIIECTBCHN HHCTUTYIUH C IIeTI JKePTBHUTE 1
Obpmat npusnedeHu. Haii- uecto cpemanara MpakTHKa € (GUIIMHT UMEHIBT a ChIbpKA
BPB3KH B CaliTOBE, 3apa3eHHU ChC 3JI0HAMEPEH coPTyep, KOETO Ce M3BBPINBA upe3 (u-
[IMHT AMEHNT WM OOMKHOBEHH ChOOIIeHNs. Te3n ChOOIICHUS HAcOYBAT MOTPEOHTEIs
KbM (paIimB yebcaiit, KOWTO € MouTH HAeHTHYEH ¢ ucTuHcekus [1, 2, 3, 4, 5, 6].

Cnopen npoy4dBaHe Ha Symantec miectTe CTpaHH C Hal- TOJIEMH W3TOYHHULH Ha KH-
Gepnpecrbivienus ca [1,2,3,4,5,6]:

e CAII - 23.96% - cnopex knacanusara Ha Symantec npes 2015 r. CAIL] ca
Ha BTOpo MsicTo ¢ 18.89% mpousnesnu 3amnaxu. [Ipe3 2016 r. Genexar 5%
pwer. Te ca Ha WBPBO MSICTO 3apamu 3oBpeanus cobryep Miral, koiro e
HOB B U IUI'b3HA MO IIT CBAT.

e  Kuraii - 9.63% - ToBa ¢ BTOpHUST 1O roJIEMHUHA U3TOYHHK Ha 3aIUIaxd CIIO-
pen Symantec.

e  Bpaswmust — 5.84% - no ganHu Ha Symantec npe3 mocneauute 10 roauHun
KHOepIpeCcTHITHOCTTa 3HAYUTEIIHO PacTe.

e  Unmns — 5.11% - 3a pa3nuka oT ApYTH IbpKaBH TS Maja OT TPETO Mpe3
2015r. no gerBbpTO MsicTo npe3 2016 T.

e  T'epmanus — 3.35% - or ocmo msicto mpe3 2015 . T4 ce u3Ka4Ba 70 METO
msicto mpe3 2016r., koraTo xakepu 3apassBaT 'epMaHCKaTa aTOMHa €JICKT-
poreHTpaa.

e  Pycus — 3.07% - cropen manHuTe Ha Symantec mpe3 2016 r. s Genexu
3HAYMUTEJICH CKOK, TOH KaTo mpe3 2015r. e Ouia Ha eAMHAECETO MSCTO.
ToBa e moka3zano Ha ¢ur. 1.
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Owr. 1. Bpoit Ha npoBefeHNTE (PUIIMHT aTaKU B IISUT CBSIT

Ennu ot Haii-uecTo cpelanuTe u3MaMH ca CBbp3aHu ¢ uMeiure. To3u BUJ UMennu
CIIy)KaT 3a KpakOa Ha JIMYHU JaHHA B MHTEPHET MPOCTPAHCTBOTO- MMEHA 3a JOCTHII,
Mapoiy, CMETKH, a/Ipech U T.H. B moBedeTo ciydan ToBa ce MpaBH C eI MOTPEOUTEIAT
Jla BbBEJIC TMYHH JaHHH, CIIe]] KOETO XaKephT MPEHACOUBA MOTPEOUTENSI KbM OMpe/Iee-
Ha CTPaHUNA/TenedoH, KbJETO 1a TO HAIIPaBH.

OUIIMHT UMERTITE UMaT Hail- pasiauann Gopmu [1, 2, 3, 4, 5, 6]:

Hali- 4eCTO T€ M3IJICKIAT, KaTO €IEKTPOHHHM IMCMa HA HHCTUTYLUH WX OT
caliToBE Ha COLIMAIHU MPEXH;

MoraT aa ObJaT MAacKHpaHH, KaTo MHCMa OT HIKOH, KOHTO MOTpeOnuTemsT
no3HaBa. TakuBa (GUIIMHT aTaku ce Hapudar ,,spear phishing*;

,, TeTe(OHHUAT (PUIIMHT" — TOH NMPEACTaBIABA JUPEKTHO NpEenpamniaHe KbM
OTZeNa 3a MOAAPHKKA, HA KOMTO TOTPEOUTEIISIT 3BBHH, CIIEl KaTo OT HEro €
M3UCKaHO Ja mposeze TenedoHHo obdaxmane. ChIIEBPEMEHHO OT Apyrara
CTpaHa 4aka XaKepbT, KOHTO B3eMa IIeHHa JTmdHa nHpopMmanust. Haii- gecto
XaKepHTe IMpaBsT TOBA MOA MPEAJIOr, Y€ perucTpanusra Ha morpedurens
mie ObJe MpeKpaTeHa WK e UMa IPoOIIeMH ¢ Hesl B OBJICTIIE;

HE € M3KITI0YEHO (HIIMHT IIMCMATa 13 ChABPKAT OQHIIAIHO JIOTO MM OT-
JIMYUTENTHN 3HAIM, B3€TU OT 3aKOHHU MHTEPHET caiiToBe. YecTo mbTH Te
CBHIOBPXKAT U yOeanTenHa MH(GOPMAIUS 3a MOTPEOUTEIIs, KOSTO XaKephT €
HaMepwi B conpanaure mpex [1, 2, 3, 4, 5, 6].

OUmUHr aTakuTe CTaBaT BCE MO- YECTH, KOETO HEMPEKbCHATO yBEIH4IaBa Opos WM.
Bwnpexn mepkuTe 3a 6€30MacHOCT, KOUTO €€ MpeAnpHeMaT MpU eIeKTPOHHOTO OaHKH-
paHe M OHJIaWH THProBHATA, paboTHA rpyma 3a 6opba ¢ (UIIMHTA MOATOTBS CIHCHK C
TIOJIE3HH CHBETH, 3a Ja HE CTaHe NMOTPEOHUTENT XKepTBa Ha To3W BuA n3Mamu. Hskou ot
ax ca[l, 2, 3, 4, 5, 6]:

OO0pbIane Ha 0COOCHO BHHMaHHE KbM BCSKO CHOOIICHHE, HM3HWCKBAIIO

JIAYHU TAHHU:

- HAMa rapaHIus, 4e JaJeHO ChOOIIeHHE He ¢ (DalmmBo OCBEH aKo He
HOCH €JICKTPOHEH CepTU(UKAT 32 HHICHTUIHOCT;
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- XaKepuTe 4YeCTO CH CIy)AaT C JBXIMUBU TBBPACHUS, MPOBOKHPANKH
He3a0aBHHU OTTOBOPH, 32 JIa IOy9aT HEOOXOAUMUTE JINYHU JaHHH;

e  OOMKHOBEHO (PUINVHT MMEIUINTE HE Ca MPEIBUACHH 32 KOHKPETCH YOBEK,
HO ¥ TOBa MOXE J]a CE CITY4H;

®  [Ipu MOJO3PEHHE, Ye CHOOIICHHETO ¢ (aJIIUBO HE ce MpEenophyBa Ja ce
M3M0JI3BAT JIMHKOBE KbM JPYT'H CTPAHUIH B IMEIIIH;

e  uHpOPMAIUATA, KOATO CHABPKA B ceOc CH JAaHHU 32 KPEIUTHH KapTH U
CMETKH Ce IpeiaBa caMo Ha yeb caiiToBe ChC CHTYpHA BPH3Ka,

®  MPEMOPBUYHUTENHO € MOTPEOUTENST Ja UMa MHCTAIMPaHa JICHTa C WHCTPY-
MEHTH 3a Opay3bpa cH, KoATo criomara 6opbara ¢ GpummHr caiToBere;

®  HAIOXKHUTEITHO € PEAOBHOTO OHJIAWH MPOBEPSIBaHE HA CMETKH;

e  pemoBHO OOHOBsIBaHE Ha ye® Opay3bpa, ¢ L€l HHCTAJIHpaHe Ha OOHOBIIE-
HUS 32 CUTYPHOCT;

e  [Ipu HaTW4YWE Ha (PUIIMHT U3MaMa € HeOOXOAUMO JIa ce JOKIIAABa 10 Ch-
orBerHure oprani [1, 2, 3, 4, 5, 6].

3. U3Boan

Bwnpexn nHenmoBepHUTE yerust 3a 6op0a ¢ GUIIMHT aTakuTe, KaKTO ¥ MEpKUTE, KO-
WTO TIPAaBUTENICTBA, KOMIIAHWM W OOMKHOBEHHST NOTPEOUTEN Hpennpuemar, OposT Ha
KnbepaTakuTe HEMPEeCTaHHOo pacTe. JlocTHraneTo Ha aOCOMIOTHA CUTYPHOCT MPAaKTHIECKH
€ HEeBB3MOXHO, HO BCE€ NAK CE MOJaraT OFPOMHH YCHIIHS 33 M3TPAXKIAHETO Ha 3aIUTHH
MEXaHM3MH, KOUTO Aa OBJAT B 1033, KAKTO HA TOJIEMH OpraHU3aliy, Taka U Ha OOUKHO-
BeHMsI noTpeburen. Upes ch3maneHHTe MEXaHW3MH W Hali- Bede C 1OBede OJUTEITHOCT
PHCKBT KBM IOCEraTeCTBAa BHPXY JMYHOTO KHOEPIPOCTPAHCTBO MOXKE Jla CE HaMalH,
KOETO OT CBOSI CTpaHa IIe 0BE/E 10 OTpaHNYaBaHe Ha MIETHTE OT U3BBPIIBAaHHUTE KHOep-
MIPECTHIICHHS.
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ENERGY SECURITY AS A PART OF THE NATIONAL SECURITY
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Abstract: In recent years the people are debating a lot obout the energy security, energy re-
sources and their use for the future. This report considers the energy problems in our society
and the way to prevent them in our days.

Keywords: energetic, security, energy, threat, problems.

YBoa:

Hanmonannara curypHOCT M3rpakzia 3a OOIIECTBOTO, CHCTOSHHE IMPH KOETO ca 3a-
IIATEHN OCHOBHUTE TIpaBa Ha IPaKAAHUTE — FAPAHTUPAHO € PE3YATATHO OJIarOChCTOSHHE
U YCTpoiBaHE Ha Ibp)KaBaTa. B dacTHOCT eHeprerwkara KaTo BaXKEH CONUAIIHO-
HMKOHOMHYECKH OTPAChI U MPSKO CBbP3aHA ChC CHTYPHOCTTA Ha JbpKaBaTa, BB3CIHPA
(atanHN KpH3HCHU CUTyanud. Besika emHa ChBpEMEHHA €HEpruifHa cHUcTeMa — HaIuo-
HaJIHA, PETHOHAIHA WM KOHTUHEHTAIHA — € 0a3upaHa Ha KOHIIEIIIITA 32 pa3HOOOpas3H-
€TO - OT EHepPrUiHN M3TOYHULH, KAaKTO U OT BHIOBe eHeprus. Eneprusita e Ouna BUHArH
CTpaTeTUUecK! Pecypc M pa3sHooOpa3sBaHe Ha €HEPTUITHOTO MOPT(OINO BHHATH € O3HA-
94aBajo ThPCEHE Ha OIarompusTeH cTpaTerndecku Oanmanc.Cren m3nagaHeTo Ha 3amagHa
EBpona B ome 1o - AbJIO0KA 3aBHCHMOCT OT €HEPTUifHUTE pecypcu Ha bnmskus m3ToK,
OTPHLATENIHH AeMOrpad)CKu U MOMUTHYECKH eekTH, ciaex 1973 r. ce HaJloKK ThPCEHE Ha
nmuBepcudukanys. Jpyr U3TOYHUK 3a IUBEPCH(PHKAINSI HA SHEPIusITa Ce OCHIYpsiBa OT
HOBOOTKPUTHTE MApIIPYTH 3a JOCTaBKa Ha HeTpox u ra3 ot Kacmmiickust u LlenTpanHo
asmarckus Gaceitau. [lerpononpoBomst baky — Towmucn - [xeiixan (BT/I) e mppBust
M3TOYHMK Ha KaCIIMICKa €Heprus MpeaocTaBeHa A0 npara Ha EBpoma.

H3noxkenne:

Enepreruxara e enun or ocHoBHuTe eneMeHTH Ha HTII, a cbiio Taka nMa u BaXHO
palioHOOPraHU3MpaILO 3HAUYEHHE, T.€. PA3MOIKEHUETO HA MPEANPUATUATA HA EHEPreTh-
KaTa JaBa OTpa)K€HHE BbpPXY TEpUTOpHAJIHATA CTPYKTypa Ha HALMOHAIHOTO CTONAHCT-
Bo.Ts BKIIOYBa J0OMBA Ha EHEPTUHHH CYPOBHHH, MPOW3BOJCTBOTO, NMPEHACIHETO M
TpaHc(HOPMHUPAHETO HA ENEKTpOeHepruaTa. beiarapus TpsOBa na ce cTpeMH KbM €HEp-
THifHa HE3aBUCHMOCT, KaTo AUBEPCUPHUIMPA U3TOUHUIIUTE U JOCTABUMINTE HA CHEPTHUs U
YBEIIMYYU CHEPrUMHUTE 3aI1acH.
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Karo gacr ot eHepruiiHata cucteMa, siipeHaTa eHEprus TpsioBa a ce KOHTPOIHpA,
TakKa 4e M3MOI3BAHETO I 32 MUPHH LIEJIN Jia HE CE MPEeBPhINa B KOH(IMKTHA TOUKA, 3acs-
ramia Ipsiko HalMOHAITHATA CUTYPHOCT Ha e[Ha AbprKaBa.

Bn306HOBsIeMUTE €HEPrHiHY N3TOYHHIH ca JOOBP OTTOBOpP HAa HACTOAIINTE U Obae-
IV CHePTUHHY NPeIN3BUKATEICTBAaTa B CBETOBEH MAIad, KaTo CUTYpPHOCT Ha eHepruii-
HHUTE JOCTABKU ¥ III00ATHO 3aTomiiHe. V3nom3BaHeTo Ha OTeHNMaia Ha BATHPA, CIIBbH-
1ero, 6bromacara, OMOropuBaTa M BOJOPOJHHUTE TEXHOJOTHH IIe HAMAIH KOJIHMYECTBOTO
Ha WM3XBBPJICHH BBIVICPOJHM €MHUCHH B arMocepaTa M INe OCHTYpH Ha CTpaHaTa HH
€HepruifHa He3aBUCUMOCT 1 aITepHATHBHI

HaHI/IOHaJIHaTa IIOJIMTHKA 3a eHepFHﬁHa CUT'YpPHOCT Ma HSKOJIKO OCHOBHM CJICMCHTA:

1. CrabmaHOCTTa Ha €HEpreTHKaTa KaTo IOCTOSIHEH IPOLeC IO MpeAoCTaBsHE Ha
KHU3HEHOHEOOXOJUMH OOIIECTBEHN YCIYrd 3a (YHKIHMOHHMpAaHE Ha OOIIECTBOTO KAaTo
ISUI0 B YCTIOBHATA HA B3MOXKHH TEPOPUCTUYHHM 3aIUIAXH, IPUPOTHN OCICTBHS U 3HAUHU-
MH IPOMHIIUICHH aBApPHUH 3a€Ma CHIIECTBEHO MSACTO B OCUTYPSIBAHETO HA HAIMOHATHATA
CHTI'ypHOCT.

2. PenyGnuka Bearapus e 3aMHTepecyBaHa OT M3rPaXAAHETO Ha o0Ila eHepruiiHa
nomurrka Ha EC. Tst moaxpenst peanu3upaHeTo Ha cTpaTerndeckure nHUnuatusu Ha EC
3a M3rpaxKaaHe Ha HeoOXoauMmara HHPPACTPYKTypa U pa3HooOpa3siBaHe HA CHEPrUIHUTE
JIOCTaBKH. MIHUIMaTUBHUTE ce OCHIIECTBABAT Upe3 JelcTBamara CucTeMa 3a (puHaHCcupa-
HE U BBBEXJAHETO HA HOBH W NO-¢(pHKACHU (YMHAHCOBH MHCTPYMEHTH, OT KOUTO IPHO-
PHTETHO MOTaT Jja ce Bh3Mo3BaT crpanuTe oT FOromsrouna EBpoma npensun BHcoKaTa
3aBHCHMOCT OT €IMH M3TOYHUK M HE3a0BOJHMTEIHATA CHePruifHa HHPPACTPYKTYpA.

3. TlpuopuTeT 3a rapaHTHpaHe Ha CHEprUHHaTa HU CHI'YPHOCT € M3rPa)KIaHeTO U
MOAIBPKAHETO HA MEXKIYCHCTEMHH BPB3KH C MPEXHUTE Ha CHhCEIHU ABP)KaBH, KaKTO H
pa3mmpsBaHe KaranuTeTa Ha Ta30BU XPaHWIHIIA.

4. PemybOnuka bbiarapust mogkpems pa3BUTHETO HAa MEXKAYHAPOIHHTE CHEPTrUilHU
MpoeKTH B pamkuTe Ha “FOkeH kopumop”, Ha MBPBO MSCTO Cpel KOHTO € IPOEKTHT
HABVYKO, xoiito e npropurer Ha EC. Ilogkpemnsme u MeXIyHapOJHUS €HEPrUEH Ipo-
ekt “IOxeH notox”. OChIIECTBIBAHETO UM CE CHIIPOBOXK/A C EKCIIEPTH3a 332 CUTYPHOCT —
rpa’kAaHCKa, OOIIECTBEHA, €KOJIOTMYHA ¥ HAIMOHAIHA.

5. Pa3BurmeTo Ha SApeHATa CHEpPreTHKa MMa CTPATeTHUECKO 3HAUCHHE 32 HAIHO-
HaJIHaTa HU CUTYpHOCT. IIpy pa3BHUTHETO I CTPUKTHO Ce CIa3BaT M3HCKBAHUATA 3a YII-
paBIICHHUE Ha SIPEHHUTE OTIAABIM M M3BEXIaHE OT EKCIUIOATaIus M MEPKHUTE 3a CHIYp-
HOCT.

6. IlpuopuTeT B MOJUTHKATa 32 CHEPrHiHA CUT'YPHOCT € MOBHUIIABAHE Ha CHEPrHii-
HaTa e()eKTHBHOCT M HAchbpYaBaHE Ha eHeprocmecrsBaHero. Pemybmmka Bearapus cn
IIOCTaBs 3a L€l 3HAYNTEITHO HaMaJIsBaHE HA €HEPrUHHWS MHTCH3UTCT Ha OPYTHUS BBT-
pelIeH NPOAYKT 4pe3 MOAIOMAaraHe Ha IOJIMTHKH, HACOYCHH KbM (PMHAHCOBO CTUMYIIH-
paHe Ha eHepruiiHaTa eeKTUBHOCT, pa3BUTHE Ha I1a3apa Ha eHeproe()eKTUBHH NPOTYKTH
U YCIyTH, IpHJIaraHe Ha PerylIaTOPHH MEPKH U IPYTH MEXaHU3MH.

7. EneprmiiHata CHTYpHOCT Ha CTpaHATa U MOBHIIIABAHETO HAa KAY€CTBOTO HAa OKOJ-
HaTa Cpefia 3aBUCAT OT PealM3UpaHeTo Ha IoiauTHKaTa Ha PemyOimka beiarapus 3a yse-
JIMYaBaHe Ha Jella B CHEPrONpOM3BOJCTBOTO HA BH30OHOBSIEMH M aITEPHATHUBHU CHEP-
TUHHY M3TOYHHUIH U 3aMECTBAHETO Ha eJIEKTPUIECKaTa CHEPIHs C IIPUPOJICH Tas3.

8. Crpanara ChJCHCTBA 32 TEXHOJIOIMYHOTO PA3BUTHE IO OTHOLICHHUE Ha €(EKTHB-
HOCTTa Ha MPOW3BOACTBOTO M BHEJPSBAHETO HA UHCTH BBITIMIIHHU TEXHOJIOTHH, KAKTO H
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3a IPUIAraHETO HA TEXHOJOIMYHU IOCTHXKEHHsS], KOUTO Ca B CBOTBETCTBUE C €BPOIEHC-
KHTE U3MCKBAHUS U COOCTBEHUTE NKOHOMUYECKH BB3MOXKHOCTH.

9. EHepruiiHaTa HU TIOJUTHKA C€ OCHOBaBa Ha OaJaHCHUPaH IOJXOJ IPH KOMILIEKC-
HOTO U3IIOJI3BaHEe Ha BH300OHOBSEMH €HEPTUMHH M3TOUYHHIM, SIIPCHA SHEPTHs, IPHPOICH
ra3, BprMIHY TexHonoruu u BEIL 3a rapantupaHe Ha eHepruiiHaTa CUTYpPHOCT M UKO-
HOMHYECKaTa e(heKTUBHOCT.

10. Peny6nuka Bwirapus nmpoBexa sicHa U TIOCIE0BAaTEIHA PEryIaTOpHa MOJHTH-
Ka 3a rapaHTHpaHe HHTEpeCHTe Ha HAI[MOHAIHATA CHTYPHOCT, OOIIECTBOTO U TpaXkIaHU-
Te TIpH QYHKIMOHUPAHE M Pa3BUTHE HA CHEPTUIHUTE MOITHOCTHU, HA IIPEHOCHATA U PasIl-
PEACIUTEIIHUTE MPEKU.

11. UsrpakgaHeTo Ha 3HAYNMUTE CHEPTUITHU IIPOEKTH M3UCKBA KAaKTO EKCIEePTH3a 3a
BIMSHHUETO BBPXY HAI[MOHAJTHATA CHT'YPHOCT, TaKa M €KOJOIMYHA OIEHKAa M OIEHKa 3a
CBBMECTHMOCT C IIpEAMETA U LIEIUTE 3a Olla3BaHE HA 3ALUTCHUTE 30HY, 3a TAPAHTUPAHE
CHT'ypHOCTTA Ha TPakKIaHUTE, OOLIECTBOTO U IbpKaBaTa.

12. PecypCHOTO ympaBlieHHE Ha €HEpruitHaTa CUTYPHOCT NPHI00KMBA MHPBOCTEIICHHO
3Ha4YeHUE. YIPABICHUETO HA PECYPCUTE € YacT OT CTPATErusATa 3a MPEeJOTBPaTABAHE HA
KPHU3UCHU CUTYAIUX U YCIIOBHE 32 HAJICKAHO (YHKIMOHUPAHE HA KII0Y0BATa M KPUTHY-
HaTa HHPPACTPYKTypa: eHepruiiHa, TPAaHCIOPTHA, KOMYHHUKAIIMOHHA U HH(OpPMAIMOHHA.

13. Peny6uiuka Bbarapus U3MbIHSABa aHTQXKUMEHTUTE N0 JIMPEKTHBATA 32 3allUTaTa
Ha eBpoIeiickaTa M HAIMOHATHATa KPUTHYHA MHPPACTPYKTYpa, KOETO BKIIOYBA 3aIbII-
JKHTEITHO BB3MOXHOCTH 32 CHBMECTHA JIEWHOCT MEXKTy IMyOIMYHHS M YacTHUS CEKTOp,
0a3upaHy Ha B3aUMEH MHTEPEC W eKCIICPTHN yYMEHHS Ha MapTHBROPHUTE 33 TapaHTHUpaHe
3amyTaTa Ha OOIIECTBEHUTE MHTEPECH M MOTPeOHOCTH upe3 eheKTHBHO paslpe/elicHue
Ha CPEJICTBATA, PUCKOBETE U IIOJII3UTE B TO3U IIPOLEC.

3ak/0ueHne:

VimMeHHO Ha 0a3ara Ha TO3M aHAIM3 Hal-710Ope ce BIKMA, Y€ CMHCTBEHUST BAPHAHT
3a JIOCTUTaHE Ha CHEpPrHiiHa CUTYPHOCT B CTpaHaTa, a OTTYK M YKpElBaHE Ha HalMOHAI-
HaTa CUTYPHOCT € M M3IIbJIHCHUETO Ha 3aJierHajlaTa B eHepruiiHaTa ctparerus Ha bbira-
pust 1o 2020 ronuHa 3a7aya 3a OKa3BaHE HAa MHCTHTYLMOHAIHA MOAKPENa U MOHHTOPHHT
Ha NPOCKTH ChC CTPATETHYECKO 3HAYCHHE 32 CHepruifHaTa CUI'ypHOCT, B T.4. HA HHBECTH-
TOpPH B HOBH IeHTpaTH (HEOOXOIUMHE 3a OalaHCHpaHe Ha TPOMU3BOACTBOTO OT BSITHPHHUTE
M COJNIApHWUTE IIEHTPAIH), KAKTO M Ha HOBA SIPEHa MOIIHOCT KaTo IPOEKT ¢ Tpeobiiaa-
BAIl[0 y4acTHE Ha Yy)XKIU HHBECTHUTOPH.

JluTeparypa :

1. CTPATEI'S 3A HAHUOHAJIHA CUT'YPHOCT HA PEITYBJIMKA BBJITA-
pui

2.. EHEPTUIMTHA CTPATEI'MS HA PEITYBJIMKA BBJICAPUS JTO 2020 r..

3. http://europa.eu/rapid/press-release_IP-14-606_bg.htm

4. http://www.csd.bg/?id=1360

5. http://www.nato.int/docu/review/2012/Food-Water-Energy/Energy-Security-
NATO/BG/index.htm
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Abstract: This report reveals some of the modern concepts of terrorism and anti — terrorism.
There are analysis which improve a new directions to cope with it by using different resources.

Keywords: security, terrorism, conflicts, problems, influence.

1. VYson

W3menennsTa B cTpaTernieckara cpena 3a curypHoct mpe3 XXI| Bek u3Benoxa cBe-
TOBHHS TEPOPU3BM, KOMTO pasmali MHOXKECTBO OTHHINA Ha HAaIMOHATHU KOH(IMKTH C
HHCKa MHTEH3UBHOCT, KaTO €IWH OT Hali-aKTyaJHHUTE NMPOOIEMH 3a YOBEUECTBOTO CIET
kpas Ha CTyneHaTa BOifHA M Be€4e € Ha I'BPBO MSCTO B HepapXusiTa Ha 3alllaXdTe OT
riobaneH mamad.

AKXTyaHOCTTa Ha TeMaTa M Pas3riIeKIaHHUTE NMpodiieMu ce AeHHHpAT OT TOBa, de
HMMEHHO TepPOPH3MbT Ha CHBPEMEHHMS €Tall € eJHa OT HA-TOJIEMHTE 3aIlIax’ 3a CUTYp-
HOCTTa Ha BCSIKa ObpKaBa I10 CBETA, a PasriIexkJalk mpobiieMa B KOHTEKCTa Ha MOCTe-
Hure cvOutns B PemyOnmka Bbarapus, akryanHoCTTa € peaiHa, 3amIoTO OSKaHCKHAT
MIOTOK 32 CTPaHaTa HU M MAaCOBOTO HABJIN3aHE HAa CHPHICKHU IPaKIaHN Ch3/aBa OMACHOCT
3a HAI[OHAIHATA CHTYPHOCT OCHOBHO B TPH ACTICKTA:

- HMKOHOMHYECKH HATHUCK BBPXY OIO/DKETa;

- MHTETPALHOHHUS IPoOIIeM;

- BB3MOXKHOCT 32 HH(WITPHpaHEe HA KPUMUHAJIECH KOHTUHTCHT M TEPOPHUCTH Ha Te-
pHUTOpHATA HA CTpaHATA.

Penybnmka Bwirapust mopaay cBOETO T€0CTpaTETHIECKO pa3ookeHne Ha bamkan-
CKHS MOTYOCTPOB € 3acTpalleHa OT peajHa TepOPHUCTHUYHA OMAcHOCT, KOETO MOBHUIIABA
M3UCKBAHMATA 32 TOTOBHOCT 3a IIPOBEX/AHE HA CHBMECTHH WM HAI[OHAIHH MEPOIPHS-
THs 3a 6opba ¢ Tepopm3ma. OnpeneneHUTe HAIMOHAIHU CHIX 3a Oopba ¢ Tepopu3ma
TpsiOBa Ja ca C BHCOKA CTENECH Ha OKOMIUIEKTOBAHOCT, TOTOBHOCT M TIOATOTOBKA, Jla Ca
CHAOJCHN ChC CHBPEMEHHH OPBXKHS M CIEIHaTHa eKUITMPOBKA U 1a C€ M3TPAXKIAT Taka,
Ye J]a ca HAIThIHO ChbBMECTHMH Che cuanre Ha HATO.
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2. MzaoxeHue
Hsva equHHO M yHUBEpCATHO ONpEeIeHHe 3a TEPOpU3Ma.

Criope THIKOBHUST PEYHHK TOH € “MONWTHKA WIH JEHHOCT, MPU KOATO IENHTE ce
rocturat upe3 tepop”. IToHATHEeTO TepopHu3bM MPOU3IHN3a OT JIATHHCKATa qyma “terere”,
KOETO 3Ha4M “BCSBAM CTpax .

Criope eKCIepTH TEPOPU3MbBT € MPEAyMHIICHO HACHINE, KOETO € MOIUTHIECKH
MOTHBHPAHO CpEIly TIPYNH WM JIMNA C IeJ IeuesieHe Ha BIMSHHE WIH Bh3ACHCTBHE
BBPXY ABPKABHO PEIICHHE.

Ha cpBpeMeHHUS eTan TepOpU3MBT 3al0YBa J1a Ce OTHIKAECTBSIBA ChC CTpEMEXka 3a
MIOCTUTaHE HA MOJUTHIECKH LEIU Upe3 HACHIINE, 3aIUIaXH BhPXY OOIIECTBOTO U IbpiKa-
BaTa, ¥ MACOBH yOMIICTBA Ha IIMBIITHH TPAXKIAHML.

OcHOBHA NPUYMHA 332 BH3HUKBAaHE Ha CHBPEMCHHHS TEPOPH3bM € OTXBBPIISIHE HA
ChILECTBYBAI[ATA MOJUTHYCCKA CHCTEMa, ONpPEJCICHH IIOJIUTUYECKH JIMYHOCTH WIH
MOJIUTHYECKH PELICHUSL.

3a MMOCTHIaHEeTO Ha Te3M MOJUTHYECKU LEH Ce LEeIH Ch3JIaBaHe Ha Xaoc U Jie30pra-
HHU3AlUs B IABbPKABHUTE OpPraHH M OpPraHUTE 3a HAlMOHAIHATa CUTypHOCT. ThpcH ce
MaKCHMAJIHO BJIOIIABAHE HA IIOJIOKEHUETO, 3a Ja CE MCKAT KOPEHHO DaslYHU HOBH
MOJIUTHYECKH PELICHHUS U YIIPaBIICHHE.

TTonUTHYECKUAT MOTHB MOXeE Ja Oble MPUKPUTa MKOHOMHYECKA MPHYMHA, KaTo B
CHpLEBHUHATA Ha IPoOJIeMa CTOM HKOHOMHYECKOTO ChCTOSHUE U KaYeCTBOTO Ha JKHBOT.

Jpyrute npu4MHHU ca: c1abo pa3BUTOTO 3[paBeolla3BaHe, BIOLICHATa OKOJIHA Cpe-
Iia, TIPECTHITHOCTTA U HECUT'YPHOCTTA B AbPIKaBara, JIOMNTE OUTOBU YCIIOBUS 3 KUBOT U
JIMIICa Ha COLMAJIHA CHCTEMA 3a TIOAIIOMAraHe.

OcHoBHHTE (haKTOPH 32 TCHEPUPAHE HA CHbBPEMEHHHUS TEPOPU3BM ca U:

- HAJOXCHHUS HOB I'€OCTPATETHYECKH CBETOBCH PEI;

- arpecHBHOTO IOBE/ICHNUE Ha ONpPeeICHH HHUBH/IM;

- PeJIUrHO3HATa M €THUYECKA HEIPUMHUPUMOCT.

Ha cbBpeMeHHHS eTall ce OTKPOSBAT HIKOJIKO TCHICHIMH B PAa3BUTUETO Ha TEPOPHU3-
Ma, KaTo HSIKOU OCHOBHH OT TSIX Ca:

- TepOpH3MBT 3al0uBa Ja MpHA00MBa II00aTHO 3HAUYCHUE,KaTo Ce

IPEeBpPBILA OT OTJCICH PErHOHANICH PobieM B MPo0JieM Ha MEXAyHapoJHaTa H CBe-
TOBHA CUTYPHOCT;

- IPOMEHS ce ChOTHOIICHHUETO,KaTo BCE TI0BEUE HAPAcTBa OpPOs HA TEPOPHCTUYHH-
TE TPYIH,ACHCTBAIM HAa PEJIMTHO3HA OCHOBA CIPSIMO TE3H, JCHCTBAIM Ha TIOIUTHYECKA
OCHOBA;

- HapacTBa OpOST Ha PaHCHHTE U 3arMHAINTE B TEPOPHCTUYHUTE

akToBe,kato npe3 2001 r. Te ca Hali-mHoro:3aruHanu 3295 u 2283 paneHy;

- HEPaBHOMEPHO pa3IpeleIiCHHEe Ha TEPOPHCTUYHUTE aKTOBE MO

CBETa,HO HCTUHCKHUTE LU Ca Pa3BUTUTE CTPAHH;

- HaJ{YHe Ha JIBE OCHOBHU (HOPMH — MHIMBUIYaJCH M OPraHU3HPAH TEPOPH3BM C
TEHACHLMSA 3a 3aCHJIBaHE Ha CIMHUYHUTE MIPOSIBH Ha TEPOPHU3BM;

- HacoyBaHE BHMMAaHHMETO KbM OPBXKHATA 32 MAaCOBO YHHUILO)KCHHE, HH(OpMAIH-
OHHHUTE TEXHOJIOT'HH,CKOJIOTHATA U ITO-MOIHUTE CPEJICTBA 3a BB3/ICHCTBHE,KOCTO € M3K-
JIFOYUTEITHO OMACHO 33 CBETOBHATA CHI'YPHOCT;
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- Hal-4ecTO M3MOI3BAHUTE METOIH B TAKTUKATA HA TEPOPUCTHIHHUTE OPTaHM3AINN
ca:yOWHCTBO, caMOyOMICTBEHN aT€HTAaTH, OOMOEHa E€KCIUIO3Ws, B3EMaHE Ha 3aJ0KHUIIN
U LIaHTaX;

- TIOBHIIaBaHE HUBOTO HA ITOATOTOBKA HAa TEPOPHCTHUTE Upe3 NMPOBEXKJAaHE Ha CIie-
IHATHO OOYYIEHHE B Ch3/IaACHN 3a IENTa yIIIINIIA,;

ITpumep 3a TOBa mHEC € TpynupoBKarta ,McimsMcka nppxkaa” B Upak u ,,JIleBanra”,
cBBp3aHa ¢ ,,An Kaiina”,

- OpraHM3MpaHE Ha TEPOPHUCTUYHM aKTOBE OT MajKa IpyMa, a pe3yJTaTUTe MOXKe
Jla ca CTPaTeTUIECKH U ITOJTUTHUIECKH;

- JWIca HAa MOPAJHU 33APBXKKH M yIacTHe Ha XOpa C pa3IndHa KyNTypa, Peurus 1
o0pa3oBaHUE 1O (PUHAHCOBH IPHIHHIL

CrOupaHeTo 1 aHATM3UPAHETO HAa WH(OPMAIS OT BOGEHHOTO pa3y3HaBaHe M areH-
TYPHHUTe MPeXKH ce CMSTa 3a €HO OT Hal-Ba)KHHUTE 3aJadl 32 AaHTUTEPOpU3Ma C BOSHHU
cpexnctBa. Tpsa6Ba na orOenexuM 3HAUYCHUETO Ha M3IOI3BAaHE Ha MH(OpPMAIIATa U B3au-
MOZEHCTBHETO C BOSHHOTO pa3y3HaBaHe. TpsOBa ma orOenexuM UM crenudukata Ha
mpo6ieMa, a IMEHHO 4e MH(OPMAIHATa 32 MOATOTOBKA Ha TEPOPHUCTUUCH aKT ce JOOMBa
MHOT'O TPYZIHO M HUKOTa HE MOXKE JIa Ce TBBP/M OE3yCIOBHO, Ue € BAPHA.

Baxmo 3a aHTHTEpOpU3Ma € MPeKbCcBaHe HA (PUHAHCHPAHETO HA TEPOPU3MA, €IHA
CJIOKHA 3aJjata, 3aI0TO € TPYAHO IPOCIIEIBAHETO Ha TApUIHNTE ITOTOIH, KOUTO ITOCTE-
MIEHHO MPEeMUHABAT OT OTACNHH JBPXKABU CIIOHCOPH KBM J00pe NMPHUKPUTH YaCTHH KOp-
HOparyy 1 GUpMIL

OT oco0eHo 3HaYeHUE € IPOBEXKIAHETO HA MCUXOIOrMYeCKH ONepaluu U OCHTY-
PSIBAaHETO HA IOCTOSTHEH KOHTAKT C MECTHOTO HACEJICHUE.

ACHMETpPHYHOCTTa B IIUIOCTHATA JEHHOCT HAa TEPOPUCTHIHUTE OPraHU3alUH YECTO
BOJM JI0 TOBA, Ue JNEHCTBHUATA CPEIIy HEro Ja ca OTTOBAPSINM U MHOTO PSIIKO YCIICIITHO
[PEBaHTHBHH.

Konnenmusra na HATO 3a 6op6a ¢ TepopusmMa e mybnukarms Ha Boennns komurer
Ha cpro3a “MC-427” or 2002 r. 1 pa3BuBa CIOCOOHOCTH B YECTHPH OCHOBHH HampaBJie-
HUS:

- AwututepopmzbM (antiterrorism /at/);

- JluxBummpane Ha mocneacTBHsATa (CONsequence managements/cm/);

- Kontpatepopuzbsm (counter terrorism/ct/);

- Boenno cerpymamdecrso (military cooperation /milksop/.

AxTyanHO 3a 60pbaTa ¢ Tepopu3Ma Ha CHBPEMEHHUS €Tall € HATIMUME Ha BE OCHOB-
HU yCJIOBUS 32 TIOCTHT'aHE HA YCIIEX

- IpeMaxBaHe Ha IPHIMHHUTE,KOUTO MOPAXKIAT TEPOPU3MA;

- M3BBPIIBAHE Ha IIPEBEHIMS HA TEPOPU3MA.

M3cnenBaiiku ChIIHOCTTA HA “Mpe)KHTe HA HACHJIUe” OTKpHBaMe,de IEHCTBHUATA
Ha eJ[Ha TaKkaBa MPEeXa ca CBBP3aHM C HIKOHM IPH3HALM. Y CIeeM JIU Ja T'H HACHTHHIH-
paMe WM Ja HapyIIMM MEXaHH3MUTe 3a (YHKIHOHUPAHETO UM, e uMame ycrex. Hs-
KOH OT TEe3H IPH3HAIM ca!

- TIPHUKPUTH BPB3KU MEXIy OTJETHN COLUATHU TPYIHN, OTKPHBAEMH KOCBEHO, Upe3
aHaJM3 Ha (PMHAHCOBH, MTOMUTHYECKH U KPIMHHAIIHH TIPOSIBY,

- TIOKYNKH{ Ha OpBKHE WM B3PUBHHU BEIIECTBA;

- HEOYaKBAHHU IapUYHH IPEBOAY U MIPATKH OT MATEPHAIHH CPEJICTBA;

- HeJIeTaJHa UMUTpanys U OeKaHCKH HOTOLH;

- KOHTpabaH[a W HapyIIaBaHE Ha OOIIECTBEHUS Pexl.
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Crenpamio HampaBiIeHHUE 33 IPEBEHINS € Pa3y3HABAHET0,KOETO BKIIIOUBA ChOMpaHe
1 aHAM3HUpaHe Ha BCHYKU BUAOBE HH(OPMAIHSL.

Wndopmarmsra 3a Tepopusma ce 100MBa TPYJHO, TS € CIOPHA U YECTO HEIThJIHA, 3a-
TOBA OT H3KIIOUUTEIHO 3HAYCHHE € B3aMMOACHCTBHETO MEXKIy BCHUKH EIEMEHTH OT
HaIMOHAITHATA CUTYPHOCT 3a J0OWBaHE HAa aKTyallHa M JOCTOBEPHA TakaBa. EqWHCTBEHO
KOMIUICKCHHAT TIOAXOJ] 1 00 AMHEHNUTE YCHUINS, KOUTO ca J00pe PhKOBOJICHU U KOOPIH-
HHUPaHU IIIe IMaT yCIeX.

CrenBario HaIpaBlICHHE € BB3ACHCTBHE BBPXY CpeaTa, Mopak/ala Tepopru3Ma.

HapacrBamara mucnpornopnust B CBeTa, 3aIbJI00YaBaIa pa3/ielIieHHeTo Ha OeqHN U
Ooratu e o4eBHAHA, APYTOTO pa3leliCHHEe € Ha AbP)KaBH, MMAIF CUT'YPHOCT, CHJIAa U
TEXHOJIOTHHU U TAaKNBAa, KOUTO HAMAT TAKaBa.

BaxHo HampaBiieHHE € MOATOTOBKATa HA KAJpH U OCHT'YpsIBAHE HAa HEOOXOIMMOTO
obopyaBaHe. BakHOocTTa Ha TOBa HAIpaBIEHHWE CE ONPEAeNs OT TOBA,4e YOBEIIKHUST
(axTop € pemraBail 3a BCSIKO €JHO IPOTHBOOOPCTBO.

CrenBamio HampaBlIeHUEe 3a NMPEBEHIMS Ha TEPOpHU3Ma € ,,MPEXKHUTE 32 CHT'YPHOCT
CHHEPTMYHO Ja OOequHSIBAT yCWiIuATa Ha  ChACOHWTE, aIMHUHHUCTPATHUBHH-
Te,TOJUTHIECCKUTE, NKOHOMUIECKHUTE 3aKOHOAATETHUTE U APYTH CyOeKTH C LeJT Oa3BaHe
Ha HaIlMOHATHATA CUTYpPHOCT U Oopbata ¢ Tepopm3Ma. ChTpyIHHIECTBOTO TpsiOBa Ja € Ha
TakoBa HMBO,KOCTO [a INOBHUINABA CHUTYpPHOCTTAa HA BCEKM WIEH OT OOIIECTBOTO M HA
IIbprKaBaTa,kaTo msuto. KputudeH ¢akTop Tyk € HaMHpaHETO Ha TOYEH OallaHC MEXKIy
HaOJIIOZAeMOCT M YIPABIIEMOCT, KOHTPOJa BBPXY TSIX M MHPOPMAIIOHHO 00paboTBa-
IINTE TPOILIECH B THX.

Ha cpBpemenHus eran OyKBaJHO B JHEHIHUS AeH 3a PemyOnmka Beirapus e BaxHO
ToJIaraHe Ha yCHIMS 3a Obp30 MHTETpHpaHe Ha EMHTPAHTHTE KOUTO ca Beue B CTpaHaTa
HH, TIOJIaTaHEe Ha TOJIEMHU YCHJIMS 33 MOXOOpsIBaHEe HAa TEXHUS MaTepHAaJIeH,00IECTBEH U
ncuxonorndeckn craryc.llle 6bp1e maryOHO 3a HaIOHAIHATA HE CHTYPHOCT Ja Ce JI0-
ITyCHE OTYY)KJaBaHe, 3aTBapsHE U M30JIMpaHe HAa TOBA HACEICHNE,KOETO MOXE Jla JOBEE
JI0 MEXXIYeTHOCHH U PACHUCTKH KOH(IIUKTH.

Pasrnenanure HanpaBiIeHMs 3a IPEBEHIMS Ha TEpOpU3Ma MOKa3BaT, 4e caMo BCEOOX-
BaTHUSAT NOAXO0J OM JOHECHI ycIex cien oOeIMHSBaHe yCWINSATA Ha MHCTHTYIUHTE 3a
HAIIMOHAIHA CHUTYPHOCT U O0IIIECTBOTO.

3. 3akiouenue

YoBe4ecTBOTO B JHEIIHUS JCH € W3IPABEHO IPe]] €AHO HOBO IIPEIU3BUKATENCTBO -
TepopHu3Ma, HOBUS BUJ[ CBETOBHA BOIHA, KOATO CE BH3IOI3BA OT BCHUKH IIPEUMYIIECTBA
Ha CHBPEMEHHHTE TEXHOJIOTMH U IpHara HEeTPaJWUIOHHH aCUMETPHYHU CTPATETHH W
TaKTHUKH, KOUTO MOTaT C OTJETHU JOPH TaKTHYECKH ACHCTBHUS Ja AOBEIAT A0 CTPATerH-
YECKH €(EKTH.

ObenuHeHNUTE YCHIINS Ha MEKIyHapOAHATa OOIMIHOCT U NPOBEKAaHATa ITI00aIHa 1Mo-
JIUTHKA € HeOOXOAMMO JIa CIIocOoOCTBAT 3a MOAOOpsBAaHE HA cpelaTa 3a )KUBOT Ha XopaTa
[0 LEeNUsI CBAT, Ja HAMaJIsABAaT OIPOMHATA IPOINACT MEXKAY Pa3BHTHTE IMBIIIH3ALMN H
OeIHUTE HAPOIM,KOETO € eJHA OT OCHOBHUTE NPEINIOCTABKH, TCHEPHPAIIN TEPOPH3Ma Ha
CHBPEMEHHHS €Tall.

3a nma e edextuBHA GopbaTa ¢ Tepopusma TpsiOBa 1a ce MpHiara KOMIUIEKCHUS O]~
XOf, KOUTO J]a € IUIOJ] Ha OOCIMHEHUTE YCHIIHS M CHTPYAHHIECTBO B MEXIYHAPOJCH U
HaMOHAJIEH IUIAH Ha AEMOKpATHYHAaTa OOITHOCT.

I'bBKaBOCTTa Ha TEPOPHCTHIHUTE OPTaHM3AIMU M TSXHATA OBbp3a aMaTUBHOCT KbBM
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HOBHTE YCJIOBHS Ha BOMHA M3UCKBAT HENPEKbCHATO (hOPMHUpAHE, pa3BUTHE U YCHBHP-
IICHCTBaHE HA TEOPETHYHUTE ITOCTAHOBKH, HOPMAaTHUBHATA 0a3a W BCUYKU HAIPABIICHUS
3a IPEBEHIHUS Ha TEPOPH3Ma.

W3y4aBane Ha 0COOEHOCTUTE 32 BH3HUKBAHE M PA3BUTHE HA TEPOPH3MA U HA MEXKIY-
HapoAHUA OomuT B OopOaTta cpelry IposBICHHATA My e Ch3AaJaT HOBU Bb3MOXHOCTH 32
IpeAlprIeMane Ha aJieKBaTHH MEPKH Ha HAI[MOHAIHO HUBO 3a IPEBEHIHS, 3a TapaHTHpa-
HE HaIlMOHATHATA CUTYPHOCT ¥ YTBBPIKAABAaHE HAa MEXKTYyHAPOICH aBTOPHTET.

Jlureparypa :

1. www.geopolitika.en/..../839 — asimetrichniyat — harakter - na-savremennite -
konflikti. (24.11.2013 r.,15.40 gaca)

2.  Cnaruncku,H., Bopbata ¢ Tepopusma - MpeIr3BUKATEICTBO 32 IEMOKPaTHYHH-
Te IbpkaBu. ci.“MexayHaponHu oTHomeHus , Ne 1-2,c¢tp.119-132.
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Abstract: The globalising world hides a countless number of threats and the one we will
focus on is human trafficking. This is a problem that concerns a big number of individuals
despite their gender, age or residence and it is closely related to their safety.
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1.  VYBon

TpadukpT Ha X0Opa € MamadHo SBJICHUE U 32 [l CTaHE SCHO KAKBO TOYHO O3HAYaBa
Cropel M3TOYHHIIUTE TPsIOBa J1a ce pa3/ieNid Ha TpU eTama. [IbpBUAT eTanm pa3mo3HaBa
TpaduKa Karo M3KIIOYUTEITHO 3HAYUM M Ha HETO 3aroyBa Ja ce 00pbIlla BHUIMAHUE IO
cepro3no mpe3 XX Bek. Bropusit eran obxBama 40-te romunu Ha XX Bek ciei Haii-
rojxsiMaTa B UCTOPHATA HA YOBEUECTBOTO BOIHA, CBETA CC MPOMEHS BBHBEKIAT CE HOBH
3aKOHH W 3aKOHOBH aKTOBE, KOETO 3acsra M pasriekIaHus OT Hac Tpapuk Ha xopa. Tpe-
THSAT €Tal € CHIMHCKHUS €Tall U B HETO CE€ BKIIIOYBAT PA3UYHH IMPOTOKOIN KOUTO MPOTH-
BOJICICTBAT B IBJIHA CHJA Cpelry Tpaduka. AKICHTHpA C€ BBPXY paszinyHH CIydai
KOHTO JTOKa3BaT TOBA MPECTHIUICHUE U IO TO3W HAYMH KbM MPOTOKIIATE CE JOOABAT HOBH
HaKa3aTeJIHU TOYKA KOWTO OIIIE TI0 CHITHO J1a HAKa3BaT H3BbPIIUTEIUTE.

TpadukpT Ha XOpa Hali-HAKPATKO MOXKE Jla C€ Hapede MpoIec NpPH KOUTO CIMH HH-
JIUBH]I WK TPyna OT MHIAWBHUIM CE BHBEXKIAT B ITOJIOKEHUE 32 KOCTO HE Ca CHIIIACHU H €
MIPOTHUB OCHOBHUTE YOBEIIKH TpaBa. VIHIMBUIUTE ca MPUHYACHH J]a y4acTBaT 0e3 CBOETO
ChITIacHe W J1a M3ITBJIHABAT LENUTE Ha Tpaduka. B ToBa sBIIeHHME BIM3aT pa3iumdHu 00-
IIECTBEHH OTHONICHUS W Haif-4ecTo ce o0XBamia HENPHKOCHOBEHHOCTa HA JINYHOCTTA
WM ITBK JIMYHATA CBOOO/A, KOATO TONPUHIIUI UMaMe 3a JaJICHOCT, HO BbB BHIIPOCHUTE
00CTOsITEICTBA TSI C€ OTHEMA. Y CIIOPETHO ¢ TPAPUKHT Ha HAPKOTHUIIM M OPBIKUS HA TPETO
MSICTO C€ Hapekaa TpapuKbT Ha XOpa.

2.  Bupose Tpadux Ha xopa

Mma MHOrO Kitacaryy, KOUTO PasIiIekIaT pa3indHy BUIOBE TpadHK, HO IIe pasriiefaMme
TIO TIOAPOOHO TPHUTE OCHOBHH BUJIA: HAIMOHATIEH, MEXTyHAPOZIEH 1 eKCIUIATAI[MOHEH.

3amouBame ¢ HAIIMOHATHUAT KOUTO CE€ OPraHM3Mpa Ha ompejiesieHa Teputopus. B He-
ro ce BKIIOYBAT HAOMPAHETO, TPAHCIIOPTUPAHETO, YKPUBAHETO U MPUEMAHETO Ha MOCTa-
nanute.HabupaHeTo KaTo MOHSATHE O3HAYaBa aKTHBHA JEHHOCT KOATO € CPEIOTOYCHA
KBbM TOBa J1a yOexXIaBa B HAKaKBa UCTHHA. TPaHCIIOPTHPAHETO OT CBOS CTpPaHa € MpeKap-
BaHETO Ha JKEpTBaTa OT €IHO MSACTO Ha APYro JIMYHO OT caMus Tpa(UKaHT WU OT JIAIE
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4acT OT IPyNUPOBKATA. Y KPUBAHETO € BaXKHA 4aCT OT 1s1aTa ACHHOCT, 3aIl0TO Ca HYXKHU
MHOTO CPEACTBA U MOCPEAHHIY, a TJIaBHATA [eJl € JKepTBaTa Ja ObJe B HEM3BECTHOCT OT
cBOHTE OJIM3KHU M OPTaHM HA pefa.

MesxayHapoqHUAT TpaduK € MPECThILICHUE C MEXKIYHAPOICH eIeMEHT U Ce Xapak-
TepU3Upa ¢ TOBA, Y€ Ibp>KaBaTa Ha MPOU3XO0Ja U JbprKaBaTa Ha CKCIUIATALUATA Ha JKEPT-
BaTa ce pasnmuasaT. [locinencTBuero oT MeXTyHApOTHUS TpadUK € MPEeMECTBAHETO Ha
JKepTBara B IPOCTPAHCTBOTO B KOETO y4acTBAT /1Ba IpeAMeETa KOUTO ca: caMaTa KepTBa U
TpaHHMIATa KOSTO Mpecuda. FIMEHHO 3aTOBa B CpaBHEHHUE C BHTPEIIHUS TPAQHK, MEXKIY-
HapOJHMsA Ce Hapu4a NPECTBIUICHUE C Ba IpEeIMETa.

Tpetusr Bux Tpaduk KOUTO IIe pasrieaame € eKCInIaTanuoHns. To3u Tpaguk e enuH
OT Hall-HOBHUTE U MOXKE J]a CE KaKe, 4e € JOCTa HOB 3a CHCTeMaTa He caMo 3a bbarapus,
HO W Ha CBETOBHO HUBO. T03M BUA TpauK MpecTaBisABa JKEIAHUETO HA M3BBPIIATEIS
Jla M3II0JI3Ba XKEPTBATa, 3a Jia U3BJeUe OMI0 TO MaTepHaliHa MM HeMaTepHaiHa o0ara.
Jleenure He ce UHTEPECYBAT OT XKEJIAHUETO HA XKEPTBATA, a IPaBAT BCUUKO BB3MOXKHO, 32
Jla IOCTUTHAT >KeJIaHaTa el

3. Hean na tpaduka Ha Xopa

TpaduxpT Ha XOpa MMa HAKOJIKO HETH U IIe M30pOUM U ONHUIIEM HSIKOH OT TAX Ha
KOMTO aKLEHTHUPAT IOBEUETO MU3TOYHMIM, a TC Ca. Pa3BpPaTHU JCHUCTBUSA, NPHHYIUTEICH
TPyJ, IPUHYAUTEITHO IOAIMHEHNE, OTHEMaHe Ha TEJIECHU OpPraHy, NIpoxax0a Ha gera

Excrnnaranusra ¢ nen pa3BpaTHU ACHCTBUS € CBbpP3aHa C HApYIIaBaHE Ha IOJ0BaTa
cBoOO/]a ¥ HENPHKOCHOBEHHOCTTA Ha JKepTBaTra. TakpB BHJ TpaduK MMa 32 KEPTBH
IIPEJUMHO JKE€HH U IIPU HErO C€ Ch31aBaT YCIOBHUsA KOUTO BKJIIOUBAT CHBKYIUICHHUE HA
JKepTBaTa C Jeela Wi TPETO JIHLE.

Lenra, KOATO cCM€ MOCOYMIM HA BTOPO MACTO ¢ IpuHyauTenHusd Tpyl. Ilpu to3u Bun
TpauK, TpahUKAHTHT NPHUHYXKIaBa XKepBaTaTa B IOBEUETO CIydail 10 3BepCKH HAuUH 12
M3BBPINBA TPYHAOBA JEHHOCT Oe3 3HAUCHHE OT HeWHaTa CIOKHOCT M Upe3 TOBa HapyIIaBa
BCUYKH IIpaBUJIa HA TPYIOBUS KOJEKC.

[IprHyaUTEIHOTO MOJYUHEHUE IPEACTABIIsABA IIPUHYKIABAHE HA JKEpPTBaTa Ja M3-
BBPILU ONPEIENICHO IEsSHNE, 33 KOSTO HE € ChIJIACHA U € B paspe3 ¢ BoiATa il. IIpu Taxes
BUJ TpaUK >KepTBaTa NpEeBHBaBa Ha MECTa CBHITIACHO Uykna Bois. IlpmHymuremnHoTo
MOAYMHEHUE HE J]aBa Ha MOPOOCHHUS BB3MOXHOCT J1a PEKpaTH IsUIOTO TOBA JEHCTBUE M
TyK BCUUYKO 3aBHCU OT MHTEPECUTE U LIEIUTE HA U3BBPIIUTEIIS.

Ilocnennara wen, HO HE HA IOCIEAHO MACTO € ThPrOBHATA C HOBOPOACHU Jena. Toa
TEXKO MPECTHIUICHHE € CBBP3aHO C HOBOPOJCHHUTE M€l M TAXHATa MPOAAKOA B CHBUS
CEeKTOp, a M3BBPIIUTEIINTE MHOTO PsiIKO OMBAT 3aymaBsHU. [IponecsT kouTo oOsICHSIBaME €
JKECTOK II0 CBOSITA CBIHOCT M OTHEMA ABJIBI MEPUOA OT BPEME U BBIIPEKH TOBaA Ipec-
TBHIUICHUETO TPYAHO ce pa3kpuBa HaBpeme. HoBOponeHOTO AeTe ce oTHEMa 0T Maiikara 1
ce J1aBa Ha Jpyrd pOAMUTEIIN CPELLy 3aIlIalaHe.

4.  Pa3rpannyaBaHe Ha Tpa)UKa HA XOpPa OT APYTH NpecThIJIEHHs

4.1. Tpadux Ha XOpa H CBOJHUYECTBOTO

[Ipenu3BuKaTeNnCTBO 32 BCEKU pa3NeABall € 1a pasrpaHudd CBOAHUYECTBOTO OT Tpa-
(uka Ha XO0pa, 3aI0TO B ITOBEYETO CIydail ABETE ca CBbP3aHM MM JOKA3aTeNCTBAaTa 3a
pasrpaHHYaBaHE ca TBHPAE MAIKO WM JurcBar. Dakr e, 4e JHICBa SICHA TPAHUIA, HO
TOBa CTaBa YECTO CPEIIAHO SBJICHUS U ChAeOHATA MPAKTHKA OIKCBA BCHUKO TOBA, KOCTO
OT CBOSI CTpaHa € A00pe, 3aII0TO OIHTA CTaBa IIO-TOMSIM M IOPH MAJIKO pa3rPaHUICHUETO
ce 3abemsa3Ba. Yecto obaue M3BBPIIUTEINTE OTBIMYAT KEPTBUTE CH KaTO TH H3IION3BAT
3a pa3BpaTHU JCHHOCTHU IIPU KOETO CE EKCILIATUPA € NMPOCTUTYHPAHETO HA 3aCErHATHTE
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KaTO B IO-TOJSIMA CH 9acT ToBa ca xeHu. Ha 0a3ara Hax3aIeTeHUTE pa3ieaBaHus KOu-
TO ca CBBbp3aHU ¢ Tpaduka Ha Xopa ce 3aKiIiouaBa, de TpauKa BCHITHOCT IMOTIIBINA
cBopHIYecTBOTO. Criopen Ipyru ciydail oT JeHCTBUTETHOCTTA JIBETE NMPECTHIUICHHS ca
aJITepHATHBHU WU C€ HAMUPAT B CHBKYITHOCT.

4.2. Tpaduk Ha X0pa H NPeCTHIHO NPUOUPaHe HA MAJIOJIETEH

[IpecTpHOTO 3agbpKaHEe Ha MAJOJICTHH B YECTH CIydall CIy)KH 3a W3HYIBaHE H
MIOCTaBsIHE Ha M3HYACHHS B ChCTOSHHE Ha Oe3ucxonuna. ToBa MpecThIICHHE Ce ChCTOM
OT JIBa aKTa IO3HATH Ha ChIcOaHaTa MpaKTHKA. [IbpBUSAT akT € caMOTO 3aAbpKaHe Ha
XKepTBaTa B CIIyJasi MaJOTeH MHAUBUA. TyK MOXKe /1a BKIIIOYMM MOCTOSIHHHS KOHTAaKT Ha
MAaJIOTHHUS C M3BBPIINTENS. BTOPHAT akT € HeOOSBABAHETO OT MPECTHITHMKA 32 MECTOHA-
XOXKICHHETO Ha XKEpTBaTa KaTo OT TO3M MOMEHT IPECTHIUICHUETO CTaBa (axT.

4.3. Tpaduk Ha X0pa H NOTPed/IeHHE HA IETCKA MPOCTUTYLHS

KpumuHanusupaHeTo Ha TO3M BUJ IMPOCTHTYLHS € TOMSIM HAlpeIbK 3a ChACOHHUTE
OpraHM,3aI[0TO TOBA IIPABU BH3MOXKHO 3aJaBSHETO HA MHOTO OT U3BBPIIUTEIINTE HA TE3N
nesuus. CirydaiiTe Ha IeTCKa MPOCTHTYIHNS 3aI0YBAT Jja CTaBaT 4ecTH. B To3u rimobanen
CBSIT MHOTO OT TPaHMIUTE ca OTBOPEHH U TOBA IpaBH TpaduKa Ha AelaTa M3MOI3BaHH 32
TaKbB BHJ ACHHOCT II0 JIECHO 3@ W3BBPIIUTEINTE. 3aKOHBT CHIH JKECTOKO XOpa 3aHUMa-
BaIllM CE C TaKaBa JCIHOCT, HO 3AJIABSIHETO I CH 0CTaBa CHIIO TOIKOBA TPY/IHO.

5. XKeprBun

TpaduxpT Ha XOpa € HACOYEHO CPeITy JIMIHaTa CBOOOIa I HHTEPECH Ha OIPEeTICHUS
nHauBHA. ToBa sBICHME 3acsra Hail-BHCIIUTE NpaBa Ha YoBeka. JKepTBuTe HE ce Moa0OH-
par 1o UMeHa Wix Be3pacT. JKeprBure Morat qa ObAaT oT BCHUKH nonose. Hanpesxenue-
TO KOCTO JEEIMTE YIPAXKSIHBAT BBPXY XKEPTBUTE € OTPOMHO C LIEJI T€ [ja CE MPEUyIsIT U
Jla M3ITBJIHABAT CaMO TOBAa KOETO KaxkaT. UecTo M3MBKHAIM ce OT TpadHKa CTpajgaT OT
Pa3IUYHA TICHXWIECKH Pa3TPOICTBA M MPEXUIBAHOTO OCTAaBa CIIE/a 10 Kpasi Ha JKUBOTA
M. CoIMONIOTHYECKN HM3JIECIBAHMS IOKAa3BaT,de HaW-4eCTHTE XXEPTBH Ca KEHH MEXIy
celleMIeceT M ABAJECET W YETUPU TOAWHM KaTo TOBA Ca JKCHH KOHTO HE Ca 3aBbPIIMIN
cpenHO 00pa30BaHME WM ITBK ca MMAJM TPYIHO AeTcTBO. JKepTBuTe ca xopa oTOIbCHA-
TH TI0 HAKaKbB HAYMH OT OOIIECTBOTO MJIM CTOSAT, aKO MOXKE TaKa Ce M3Pa3uM B nepude-
pusTa Ha 00IIECTBOTO, 3aI0TO HAW-YECTO TAKKWBA XOpa HAMAT OJM3KM Ha KOUTO Ja pas-
YHUTAT WIN K UMAT, HO Ca Jjajied OT JKEePTBUTE.

6. M3BbpumTenu

Te3u oGexTr OT mb3ema ca 1Mo CHIHATa CTpaHa B TpaHKa M CHOPEH CHeIHaTH3Mpa-
HaTa JIUTepaTypa ¥ MHOTOOPOMHN MPOYYBAHUS HA XOpa 3aHMMABAIIH C€ C Ta3H AEHHOCT
JTaHHUTE 3a TSIX ca OCKBAHHU. TOBa KOETO ce 3Hae ChC CHTYPHOCT €, Ue CKIIATATOPUTE B
99% ot ciyuaiite ca Mbke. TpadHKaHTHTE HE € 33Ib/DKHTENHO J1a YICHYBAT B HAKAKBa
opranm3anys. B moBeuero ciydaif ToBa ca OTAETHH JIMIHOCTU ¢ 00ocobenn menu. B mo
pa3IIpeHd JOKIAAX ce HaOIroJaBa yJacTHETO Ha HAIMOHATHH W TPAHCHAI[OHATHH
TPYIHPOBKH, KOUTO JCHCTBAT BHB BCSAKA YAaCT Ha CBeTa. V3BbpmIuTenuTe ca ECTOKU 1
OE3KpYIIOIHN BB BCSKO €IHO OTHOLICHHWE U HE Ce MHTEPECyBaT OT MHEHHETO Ha JKepT-
BaTta. He mo3HaBaT Mopana 1 yBa)X€HHETO KbM CE0ETO00HUTE CH, a THPCAT CaMO JINIHA
M3rojla B MHOTO OT CITyJaifTe TS € ()MHAHCOBA, 3alI0TO B TO3H INIO0AJICH CBST MAPUTE Ca
BOJICIIN ¥ BCHYKH CE CTPEMSIT KbM TSAXHOTO medeniene. OT TO3M THI JeHCHOCT M3BBPIIN-
TEJINTE TIEUEIISAT TOJIEMH CYMH 338 CMETKa Ha MHOTO HEBHHHH >KUBOTH.

7.  BbnpochT 3a Tpaduka Ha xopa B Brarapus

Bwarapus e exna or mankure crpanu B FOromsrouna EBpomna, HO HE3aBUCHMO OT TO-
Ba Tpaduka obxBama u HeiiHuTe Teputopud. [lo mannu, beiarapus nopu ce Hammpa Ha

235



€HO OT ITBPBHTE MeCTa I10 CeKCyalHa eKcIutoaranus Ha xopa. Kakro nobpe 3naem bui-
rapys UMa CTPATETHIECKO reorpadcka MoIokeHne, KOeTo MPUBIIIYA H3BBPIINTEINTE Ha
nogobHn aeiiHoctH. B Benrapus HsMa TOYHO omperneneH perucTbp KOMTO Ja IT0COYBa
nofpobHO cirydaiiTe Ha Tpaduk. Benuako, koeTo ce 3Hae € Ha Oa3ara Ha MPOYIBAHUS OT
pa3nuuHy (hOHAAINY, HAMOHAIHH CIyKOM u apyru. Beska emHa opraHmsarust KOSITO
OCUTypsiBa JaHHU T'O NpaBU Ha 0a3ara Ha Cilydail KOMTO € pa3kpuBa camara Ts. Permo-
HaJTHATE IIEHTPOBE 10 TpauK Ha XOpa OTYMTAT MPOTHO3M KAaTO €AHA OT TSX €, 4e Tpa-
¢uKa Bede mo-mManko ce Hacousa kbM HOromsrouna EBpoma. MHOro oT opranu3anuure B
CTpaHaTa HE MOTaT Ja B3e€MaT yJ4acTHe B IBJIHA CHJIA, 3alOTO MJIM MH(OpMAIWATA €
MAJIKO, WM Ca BY3NUPAHH OT BCAKAKbB BHJ HHCTUTYIHOHATHU Pa3Nopendn CBBP3aHHU C
npexaBane Ha uHpopMarmsara. Ilo nanau B brirapust ce HabMroaBaT MHTEPECHU Xapak-
tepuctuku 22.5 Ha cro mpe3 2003 r. u 23.8 Ha cro npe3 2004 r. ca xxenu Hax 26 roauHA
JIOKaTO M3IIOI3BAaHETO HAa HENBJIHOJICTHH 3a KAKBBTO M Aa OMIO TpauK € CPaBHUTEIHO
Mainiko. JKeprBuTe Ha TpadmKa B CTpaHaTa ca MPEAUMHO OT MAIIIHCTBATA, 3aI0TO T
no-1ecHo 6uxa 6w npwrerand. [Ipn mamuHCTBaTa B BBIITapns B 9acTHOCT POMCKOTO
MMa Pa3NIUIHU TPaJUIUH KaTo ypeaeHH OpaKoBe U TOBA MOXKE Ja Ce Ipecede ¢ JeHHOCTH
o Tpad¥Ka H JIECHO Aa ObJaT 0ObpKaHH.

lomsiMa 9acT OT ciTydanuTe KOMTO 3acsraT OBJITapCKH TPaXJaHU ca Pa3KpUTH IO HS-
KOJIKO M3BECTHM HAa4YMHU. [IBPBUST M MO3HAT Ha BCHYKHM HAaYMH Ca IOCOJCTBAaTa B TAX
JKepTBUTE HAMUpAT yOeXKuIe, a 00ydeHUTE CHEIHAINCTH 110 Pa3lOo3HaBaHe M KOHCYITa-
IS ca BUHATH TOTOBHU Ja Mofajfar pbka. CleaBayusaT MEXaHH3bM Ca OPTaHUTE Ha pefa.
Te maBar »enaHaTa CHTYpHOCT Ha XOpa MOCTPaJald OT MOJ00HA eKCIUIATAIMS U IIPaBSIT
BCHUKO BB3MOXKHO JIa BbPHAT OBJIrapcKUTeE JHIA B CTpaHATA.

TpeTusT 1 He Ha TTOCIEAHO MATO €PEKTUBEH HAYHMH € 3aBPBINAHETO CIe] eKCTpaaa-
. [lonmrienckure opranu ca oOpe 3amo3HaTH U 00y9IeHH Ja AEUCTBAT B TAKMBA yCIJIO-
BUs, JEHCTBAT aJEKBATHO M yceTa iI KbM IOTCHIMAIHHUTE JKEPTBH € MHOTO 3aCHIICH.
Jlocta »XepTBU NPEIUMHO >KeHU ca OWIM MICHTU(GUIMPAHH IO TO3M MEXaHHU3bM, LENITa
Ha KOUTO € Ja MPEIOKH OMOII.

3ak/i0ueHne

TpadukeT Ha X0pa € MHAYCTPHS C MIUIHOHN IIEYATHU TOAUIIHO, a XKEPTBUTE Ca MHO-
robponan. OpraHu3upanara MpecThIIHOCT C€ 3aHMMaBa C Ta3d ACHHOCT U TS € CPaBHH-
TenHO Oe3HaKa3aHa.

TpaduxeT Ha XOpa MOXe Ja ObJe OMpEeAeNIeHO KaTo SBJICHHE KOETO € CTapo, HO B
CBIIOTO TOBAa BpeMe 1 HOBO. ToBa HesHNe He € OOMKHOBEHO NMPECTHIUICHHE, TO MOXE 1a
ce Kaxke, e € OTHOLICHHETO Ha €JHO YOBEIIKO CHIIECTBO KbM ApYyro. ChBPEMEHHUST CBSIT
€ M3IIBJIHEH C MHOTO HalpeXeHne U Tpaka Ha XOpa € MPOSBICHHUE KOETO € Pe3yiTaT OT
TOBa HampekeHWe. BeB Bcekn enuH ciydail Ha Tpaduk Ha XOpa XKepTBata He H30HUpa oa
0BbJe eKCIUIaTHpaHa, a HACKIICTBEHO € M3MONI3BaHa. s ce HaMupa B IIOJIOKEHHE OT Koe-
TO TPYAHO MOXE Ja U3JIe3e.

JIurepartypa:

1. Xpucro Ionos. N3natencka kbina JIMK Codwust, 2007. Tpaduk Ha sxenn (mpuu-
HH, TIOCJEACTBUS U poTuBoAeiicTBus), 9 cr., 151- 153 cr.

2. Upa ITymxaposa. Cubu Codwust, 2012. Tpaduk Ha xopa ( mpobiieMu Ha HaKa3aTe-
HompasHus pexum), 11 cr., 40-65 cr.,157 cr., 191 cr.

3. http://www.veto.fyc-vidin.org/docs/trafik-general_info.pdf 25.09.2017 r

236
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Abstract: The water. One of the most important sources of life on the planet .1t is vital for hu-
mans as well as for plants, animals, for the whole of nature. Without water the existence of life
is impossible. It is the most valuable natural resource and has an important role in all ecosys-
tems.

The report that | will present will address the pollution of water and sources of water pollution
and their classification. | will set out opportunities to solve environmental problems with water
pollution.

Keywords: environment, pollution, water.

YBoa

Bomara. Enun oT Hall BaXHHTE M3TOYHHIM 3a KUBOT HA IuTaHeTaTa. Ts € >KHM3HEHO
Ba)KHA KaKTO 3a XOpara , Taka U 3a PacTeHHUs , )KUBOTHH , M30011I0 3a Isu1aTa npuposa.bes
BOJIa CBHIIECTBYBAHETO Ha )KMBOT € HEBB3MOXKEH. TS € Hail — LHeHHUST NPUPOJIEH pecypc ,
¥ UMa Ba)KHA POJIS BBB BCHYKH €KOCHCTEMHU.3aMbPCSIBAHETO Ha BOJOU3TOYHUIINTE MOXKE
J1a ZIOBEJE 10 CEPUO3HM IMOCIENCTBUSA. X0paTa ce HyKIasT OT CPAaBHUTEIHO MaJIKO BOAA
3a IUEHE , HO BOJaTa € )KM3HEHO Ba)KHa 3a ChIIECTBYBaHETO UM.Io — roisiM npoueHt or
BOJaTa KOSATO C€ MU3IO0JI3BA € NpeJHa3HaYeHa 3a CEJICKOTO CTONAHCTBO U MPOMHUILLIIEHOCT-
ta.Hemoctursr Ha crajka Boja HempekbcHATo HapactBa.Okono 1/3 or HaceneHuero
W3IUTBA HEOCTHT OT MMUTEHHA BOJA W IPHYMHUTE 33 TOBA Ca CICTHUTE.

1. Hacenenuero HapacTBa , a ChIIO CE YBEIHUYABa M Pa3BUTUETO HA OTPACIUTE KOHUTO
yIoTpedsBaT MHOTO BOJIA.

2. I'mo6aHOTO 3aTOIUIsHE € ChIN0 (HAKTOp KOWTO € OT OrpOMHA POJISi 32 TOBA , J1a Ce
Hamas 1eOuTa Ha peKuTe.

3. TIporpecuBHO ce 3aMbPCSIBAT BOJOEMUTE OT MPOMUILICHUTE MPENPUSITHS , OUTO-
BU OTHABLU U APYTH OTIAHHA BOJIH.

Karo ToBa BoaM 10 HapacTBaHE U 3acTpalllaBaHEe Ha KUBOTA HA XOpaTa W HapylIaBa-
HETO Ha €KOCUCTEMHTE.

237


mailto:kokolincho@abv.bg

H3saoxenue

Iox 3ambpcsBane Ha BOIUTE , TOBFPXHOCTHH M MOATIOYBEHH C€ IMa B IPEBH Hail
— 00mo , Heb6IaronpHATHOTO BB3/CHCTBHE KOETO YOBEK M M3BBPIIBAHATA OT HETO CTO-
MaHCKa JAEHHOCT JeHCTBa BbPXY ChCcTaBa Ha Bojara.ToBa orpaHMYaBa U3NON3BAHETO HA
BOJATa 3a LENH 3a KOUTO TS € HyXHAa B UHCTO CHCTOsTHHE. OCHOBHUSI 3aMBPCHTEN HA
BOJaTa € YOBEKHT. BomaTa B IpOMHUIIIICHUTE 30HH HA TOJIEMUTE T'PAJ0BE € CHITHO 3aMbp-
CEHa, MOPaJN M3IMBAHETO HA TOSIMO KOJIMYECTBO XMMUKAIH B BogHUTE Oaceitnu. Haii-
MHOTO 3aMbBPCSBAT NMPEATIPUATHS B KOUTO BOJATA CE U3IOI3BA KaTO CPEICTBO 32 OXJIaXK-
naHe ,untpupane uinm paspexaane.ViMa 3 BuIa KaTeropuu 3a U3MONI3BaHe Ha BOJATA !

| xateropust — Bomure Morar a ce U3MON3BaT 3a MUTEHHO OMTOBH HY)XIH , BBB Xpa-
HHUTEJIHATa IPOMUIIUICHOCT ¥ B JPYI'H MPOMHIUICHOCTH M3UCKBAIIY ITOI3BAHETO HA BOAA
¢ IUTCHHU KaueCTBa.

Il xaTeropust — Bogure ce m3mon3BaT 3a pHOOBBACTBO , KYITYPHH U JEKOPATUBHU
HYXIH .

Il kaTeropust — Te3u Boau ce MON3BAT 3a HANIOSABAHE M BHB CEJICKOTO CTOMAHCTBO ,
CBIIO U 32 IPOMHUIIIICHHU HYXIH .

H3TouHHIU HA 3aMBPCcSABaHEe HA BOAUTE

3aMBpcuTeNnTE Ha BOJATa ce KIAacH(UIUpaT KaTO XMMUYHH , OMONOrHIHN U u-
3WYHH.

XYMHUYHNUTE 3aMBbPCUTEIIHU Ca Hall-pa3sIpocTpaHeHU . XUMUYHOTO 3aMbPCSIBAHE € Hall
— YCTOWYMBO ¥ TPYHHO 32 IIPEOROJISBAHE , KATO TO CE PAa3NpOCTPaHIBA HA Hall — TOIEMHI
pascrostans. To OMBa OpPraHIYIHO U HEOPTAaHWIHO U CE AENIN Ha TOKCHYHO M HETOKCHIHO.

OpranuyHOTO 3aMBPCSBAHE HA BOJATA € CBBHP3aHO ChC IONAaHE BHB BOJOM3TOYHNU-
IIUTE U BOZOEMHTE Ha OPTaHWYHU BemecTBa .Te mocThmBaT TaM OT OUTOBUTE , CEICKOC-
TOIAHCKHUTE WM MPOMHIUICHUTE BoaW.TakmBa BemiecTBa ca MMEHHO HE(T M BCHUKH
HedronpoxykTn.3aMbpCSIBaHETO ¢ HE()TEHU MPOAYKTH € IPHINHEHO OT HEBOIHO Pa3iv-
BaHE Ha NETPOJIHM NPOAYKTU BBB BojaTa. ToBa ce CIyuyBa HaW-4ecTO KOraTro HIKOH
TaHKep MOThHE WM HAKBIE CTaHE KaracTpoda C IMCTEepHA B KOSATO MMa OCH3MH WIN
Hadra. Pesynrature ca maryOHM kakTo 3a ¢uiopara U ¢ayHaTa Taka ¥ 3a 9oBeka. Kaxro
3HaeM He(TEHHTE NMPOAYKTH Ca CHJIHO TOKCHYHM W IIPH IIONaJaHETO BBB BOJATA TE
OTpABSAT ¥ BCHYIKH OPTaHM3MHU CTPajaT OT TOBA.

3aMBpCABAHETO C MECTUNUAN M M3KYCTBEHM TOPOBE CE IBDKH HA IIeIeHacodeHaTa
JeWHoCT Ha JoBeka. [lecTHiauTe MpeacTaBIsIBaT OPraHMIHU ChEJUHEHUS, KOUTO TPsO-
Ba J]a IPE/Ia3BaT CEJICKOCTOIIAHCKAaTa PEKOITa OT MApa3suTH WM Ja CTUMYIIHpAT pacre-
’ka Ha pekonrara. Ho Te3m BemecTBa He ca BpPEAHH CaMO 3a Iapa3suTUTE a U 3a YOBEKa.
IIppckaHeTo ¢ TakWBa NpemapaTH 3aMbpcsBa KaKTO IOYBaTa Taka W BoxaTa. JKusure
OpTaHM3MH C€ OTPABAT, a Upe3 MOANOYBEHUTE BOAN NECTHIIUUTE JOCTUTaT U 10 BOIHH-
Te Oaceitnu./lpyru TakuBa OpraHWYHH BEIECTBA KOMTO 3aMbBPCSABAT BOAATA Ca OT : KO-
’KapcKaTa MPOMHUIIICHOCT, MIIEKONpepaboTBaara, eiyiao3Hara u 1p. Heopranuanoro
3aMBPCSABAHE € CBBP3aHO ChC MOCTBHIIBAHETO BBHB BOJATa HA MHUHEPAIHH BEIIECTBA, XU-
MHYHU CHhEIWHEHHE W TOKCHYIHHU BelecTBa. Haifi—Tomsm mporeHT oT TakuBa 3aMbpCHTe-
JIM UBAT OT MPEANPUSATHATA HA METATyprUYHATa , MAIIMHOCTPOHUTENIHATA , PYyJO-, BbI-
JIe[0OMBHATA MPOMIIUICHOCT, 3aBOJUTE 332 MPOM3BOACTBO HAa CTPOUTEIHU MATCPHATH U
TOPOBE , ¥ APBOJOOMBHATA MPOMUILICHOCT. 3aMBbPCSIBAHETO C TEKKH METAIIN CE ChCTOH
B OTJIaTaHETO Ha METaJIM B BojaTa. ToBa ce MPUUMHSABA OT METATyprUIHUTE KOMOMHATHL.
ITocnencTBusita HE ca TONKOBA (haTaJHH, HO MOTaT Aa JOBEAAT JO OTJAaraHe Ha TEeXKH
METaIM B KPBBTAa WM BbB BHTPEHIHATE OPTaHH HAa YOBEKA HA XWBOTHO WM PACTCHUE.
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DU3NIHOTO 3aMBPCIBAaHE HAa BOJATA € CBBP3aHO C HAIMINETO HA PAJANOAKTHBHH BEIECT-
Ba M TOIUTMHA. Te ca MHOTO OIACHM U MOMNAJaT BbB BOJOM3TOYHUIIUTE KAaTO MPEAN3BHUK-
BaT PaAMOAKTHBHO 3aMbpCsiBaHe. V3TOUHMINTE OT KOMTO OMBAT M3XBBPISHH TE3H 3a-
mbpcutenu ca AELL, GonHIYHM 3aBeieHNs, IPENPUSITHS KOUTO PAOOTAT C paJHOaKTHB-
HHU MaTepHaI, CBIO U OT BHOPBKEHUTE CHIIM. TOIUIMHATA CBINO € SIUH OT 3aMbpCHUTe-
JIUTE Ha BOAUTE, TS 3arpsiBa MPOU3BOACTBEHUTE BOAM , KOUTO CJIC] TOBA CTaBaT OTHAHU.
Mwma nBa BUJia TOINIMHHO 3aMbPCABAHE U3KYCTBEHO U €CTECTBEHO. M3KyCTBEHOTO 3aTOI-
JISIHE Ce TOTydaBa OT MPOMHIUICHOCTTA M HpH Jo0uB Ha enexrpoeneprus or — TELl u
AEII. EcrecTBeHOTO TOIUIMHHO 3aMBbPCSIBaHE CE ABJDKU HA TOJIEMHTE TopemuHy. broro-
THYHOTO 3aMBPCSBAHE C€ CpeIla IT0J] BIMSHUETO Ha PAa3IMYHU OaKTEepHH, BHPYCH, I'b-
OWYKM W Tapa3WuTH BbB BOJOU3TOYHUINTE, T MOMAAAT B NHUTEHHATa BOJA OT KaHAIM3a-
IOHHUTE BOAM W XXWBOTHOBBIAHUTE (DUPMHM, KaTo NMPUUMHSIBAT XEMATHT IH3EHTEpHS,
KopeMeH Tud u apyru Oomectu. BpB BomaTa momangar u fifa U JapBU Ha Y€PBEH KOHTO
ce MapasuTHpaT B XPaHOCMMJIATEIHATa CHCTEMa Ha YOBEKa. MUKPOOPTaHW3MHTE HMaT
CIOCOOHOCTTA Jja Ce 3ara3BaT 3a ABIT0 BPEMe BHB OTIAAHUTE BOAM a B HSIKOH CIIydad U
Ia ce pasMHOXkaBaT . C HAKOM OT TAX € BB3MOXKHO J1a CE 3apa3siT U BOJHUTE OOMTATEIH
OT KBJETO € BB3MOXKHO Jla IOMajHAT OTHOBO B YOBEIIKWS opraHu3bM.Emmmemmm or
TaKbB XapakTep ca OCOOEHO XapaKTepHH 3a OemHHUTEe CTpaHH OT TPEeTHs CBAT. Tam ca
pas3npocTpaHEeHH TaKuBa 3a00JsIBaHMsI, KOUTO B Pa3BUTHTE CTPAHH OTABHA ca 3a0paBeHH
u He ca npobneM. [lopaan BHCOKOTO 3aMbpcsBaHE Ha BOJWTE OT PA3IHIHU W3TOUHHUIIH,
JIAIICA Ha TPEUHMCTBATEIHN CHOPHKEHUS , OCIHOCTTA, JMICAaTa HAa XHTHCHHH HABUIW U
MO3HAHUS Y HACEJICHHETO TaM Ca YeCTO CPEIlaHH 3a00siBaHMS KaTo KOPEMHUS TH(
Hanpumep. [lonanaliku B nuTeliHaTa BOAa, TE3U BUPYCH MOraT Aa JOBEAAT MHOIO JIECHO
JI0 BB3HMKBAHETO HA PA3INYHH CMUIEMHIHN U 1a CE Pa3IpOCTPAHAT MHOTO JIECHO HA MHO-
'O TOISIMO Pa3CTOSHHC 3apaay HAYMHA, [0 KOMTO TE IonafaT B ONTOBUTE IIOMEIICHUSL.

Ona3zpaHe Ha BOJUTe H MeTOIU 32 HaMaJsABaHe HAa TexHusi pasxof IIpu ceBpe-
MEHHHUTE TEXHOJIOTMIHH IPOIECH TOJIsIMa 9acT OT OTHaJbYHUTE U BPEAHH 32 3/[paBeTO Ha
XOpaTa ¥ ’KMBOTHHTE BEIECTBA CC M3BIMYAT , U3XBHPIIAT U TPAHCIIOPTUPAT Upe3 BoAaTa
U peYHHTE TEUCHHUS , NIOMaJaT BbB BOJOEMUTE WM MOpeTaTa U okeaHuTe. Bemako ToBa
ChICHCTBA 32 OBbP30 M HEMPEKBCHATO 3aMbPCSIBAHE HAa BOJUTE B TE3M OOCKTU U MPEBPb-
IIaHETO UM B HETOAHH 3a 3a/J0BOJSIBAHE HAa peAWlla HYKIW Ha YOBEKa M OOIIECTBO-
T0.Bomara , mouBara u Bp3yxa UMaT CBOMCTBOTO J]a C€ CaMOIIPEYUCTBAT , HO Ta3H CIO-
cOOHOCT 3a caMOIIPEYNCTBAHE NMa CBOMTE TpaHuIu.ETo 3ammo 3aMbpcsBaHeTo Che OTHA-
IIbYHM BEINECTBA CTaBa OMAcCHO OT MOMEHTa BBB KOWTO TSXHATa KOHIICHTpAaIUs BHB
BOJaTa CTaHe IO TOJsIMA OT CIIOCOOHOCTTA 3a camonpedncTBaHe. Ona3BaHeTo Ha BOAUTE
BKJTIOYBA HSKOJIKO MEPONPHATHUS - OpPraHU3alMOHHY, TeXHHIECKH, MKOHOMH4Yeckn. Op-
TaHU3aIHOHHUTE MEPOIIPUATHS CE U3ITBIHIBAT OT IbPXKaBHUTE OpraHd. Te ce m3passsar
BBB TOBA Ja CE YIPaBJIABA, A C€ ACKUCTBA 3aKOHONATEIIHO, 1A CE ONPEAEHAT AOIyCTUMU-
T€ HOPMHU 32 3aMbpPCSABaHE HA PEKUTE, PEKOHCTPYHPAHETO HA IPCUUCTBATCIIHUTE ChOPb-
JKeHUS U CBIIO TaKa Ja HaJlaraT CAaHKIUH U a ThPCIT OTTOBOPHOCT HA HAPYIIUTEIHTE.

TexHnuecknTe MEPOIPUATHS KOITO MPEa3BaT BOJOM3TOTHUIUTE OT 3aMbPCSBAHE.
KBM TIX cmamaT mpedrcTBAHETO HA OTHAaJbYHUTE BOIM, TIOBTOPHOTO MM H3IOJI3BAHE,
Ch3JaBaHe Ha OOOPOTHHU CHCTEMH 3a BOJOCHAOASBaHE, HAMAJSIBAHETO HAa BOJOMOTpeOIe-
HEeTo. KbM NKOHOMHYIECKHTE MEPONIPHATHS CIIAAAT HICUTE 3a HaMaJIIBaHE Ha BOJOIOT-
peGIIeHHeTO U M3IOI3BAaHETO Ha BOJUTE MOBTOPHO.

HamansBanero Ha BOZOMOTPEOICHHETO € BE3MOXKHO CaMO Upe3 YChBBPIICHCTBAHETO
Ha CTapuTe M BBBEXKJAHE Ha HOBH TEXHOJOTHH. | OleMHAT paszxoj Ha BOJA BBB peAuIA
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MIPEANPUSTHS Ce ABJDKU HA M3MOI3BAHETO HA BOJATa IPU MPABOTOKOBA CHCTEMa Ha BO-
nocHabnsBane. [Ipy Hest BogaTa OT BOJOM3TOYHUKA ITOCTHIIBA HATIPABO B IPOM3BOJICTBE-
HUS TIPOIEC M Upe3 IPEUHCTBATEITHUTE CHOPHKEHHUS CE ITyCKa OTHOBO BBB BOJOTOKA.
Haif-edexTrBeH HaumH 3a HaMaJsIBaHE HA KOJIHMYECTBOTO Ha 3aMBPCEHUTE OTHATBYHU
BOJY B IIPOMHUIIUICHHUTE TPEANPUATHS € BEBEKAAHETO Ha 0OOPOTHOTO BOZOCHAOIIBAHE .
Ta3u cucrema M3KIIOYBA M3XBBPIISTHETO HAa OTMAJBYHUTE BOAHW BHB BOJLOEMHTE W J[aBa
BB3MOXKHOCT 33 MHOTOKPAaTHO H3IOJI3BaHE BBB IPOM3BOACTBOTO. T03M MeTOx HamMupa
Hal—IIHMPOKO NPHUIOKEHIE BB METAIyprUIHaTa IPOMHIIICHOCT , HehpToXUuMHUIecKaTa 1
LeTYJI03HO—XapTHeHATa. 3aMsAHaTa Ha BOJHOTO OXJIAXKJaHEe ChC BB3AYIIHO U M3MApUTEIN-
HO € CBIII0 NEePCIeKTUBEH HAYMH 32 HKOHOMUS Ha Boja. [Ipu n3napuTeaHoTO OXIaxaaHe,
OXJIaJK/IAIIATa BOJa Ce 3aMEHS ¢ KHIIAIIA.

MerozauTe 3a IpeYNCTBaHEe Ca BayKHA CTHIIKA BEB OopbaTa chC 3aMBbPCSIBAHETO HA BO-
JIOM3TOYHHUIIATE, Upe3 TSIXHOTO IpHJIaraHe ce HaMaJlsiBa MOMAJaHeTO Ha BPEIHH BEIIECT-
Ba BBB BOJIOEMUTE M TPHEMAHETO HA CBHIUTE OT XOpaTa, >KUBOTHUTE U pPACTCHUATA.
W3nom3Bar ce pa3IudHu METOIN 32 IPEUNCTBAHE. MEXaHWYHY, XUMUYHH ¥ OHOIOTHYIHH.
Upe3 MEXaHMIHOTO MOYNCTBAHE CE OTJENAT MO-TPyOuTe, IIIABAIN U HECEHH OT PSUHUTE
Te4eHHs BemecTBa. ViMa MHOTO U pa3iuyHN CHOPHKEHUS 32 MEXaHWYIHO NIPEINCTBAHE Ha
Bojara. Haifi—decTo ToBa mpedncTBaHe cTaBa 4pe3 NperekIaHe Ha OTHAIbIHHUTE BOIH
IIpe3 PEeIeTKU U CUTa, M3IIOI3BAT CE U ISICHKOYIOBUTENH 3a 3a0bpKaHe Ha MUHEPATHHUTE
npuMecH. IIpu macnma, Ma3HHHH, OT MaclIOJOOMBHUTE 3aBOAM M MECOKOMOHMHATHTE Ce
M3I0JI3BaT Macio3axbprkareni. pyr epeKkTuBeH HauMH MPU MEXaHNYHOTO MPEUNCTBAHE
€ YTasBaHETO Ha MPUMECHTE OT MHHEpaJeH W OPraHWYCH IPOU3XOX B CHOPBKCHHS
HapEeUCHN yTauTeIIN.

OTnagpyHNTE BOAM OT XMMHUYECKaTa, HeTompepaboTBaTeHaTa ¥ METaTyprudHaTa
U IpYTH IPOMHUIIIIEHOCTH ChABPKAT MHOTO KHCEITUHH, CONIM U IPYTH XUMHYHU BEIEeCT-
Ba. Te OMBaT moTaraHy Ha XMMHYECKO NPEUHCTBAaHE. XMUMUYECKOTO MPEUNCTBAHE CE
JIeIM Ha 2 Tpolieca: HeyTpanu3alus U OKHcisiBaHe. HeyTrpanusanusra ce mpuiara npu
BOJH, KOUTO CHABPKAT PA3IMIHU BHAOBE KUCENMHH. Ts ce M3BBPINBA C IOCTaBsIHE Ha
BapHO MJISIKO BHB 3aMBPCEHHTE BOIH, HO MOTAT Ja C€ M3IMON3BAT M PA3IHYHH AKATHH
PETeHTH, ChABPIKAIIY COfa KayCTHK U Apyrd. OKUCIIBAHETO Ce MpUJIara 3a MpednCTBAHE
Ha BOAW HAa KOMTO 3aMBPCUTEJINTE MOTAT JI]a C€ M3II0I3BAT OTHOBO - TAKKBA Ca BOIUTE OT
3aBOJUTE OT TEXKaTa MpOoMHUIUICHOCT. OKHCISBAHETO Ce M3BBPIIBA HAW9ECTO C XJIOp,
KHCIIOPOJ] WJTH O30H.

BronorndHOTO NMpevncTBaHe € MIMPOKO M3IIOI3BaH METOX 32 00paboTBaHE Ha KOMY-
HaJTHO — OWTOBHTE BOAM OT XpaHUTENHATa , HepTompepaboTBaTelHATa , XapTHEHO —
LEeTyI03HaTa U APYTH HMPOMHIUICHOCTH. BHONOrHYHOTO mpedncTBaHe ce M3BHPIIBA OT
MHKPOOPTaHI3MH, W3MOJI3BAINH 32 CBOETO PA3BUTHE OPTaHUYHH U HEOPTaHWYHH CHEIH-
HEeHUsI OT oTnagauTe Boau. OCBEH Te3W OaKTepwy, ce M3IOI3BAT M HAKOM BOXOPACIH U
re0u. Kato msmo OHOIOrHYHNTE TIPOIIECH Ce OCHOBABAT Ha CAMOIPEUYHNCTBAHE, HO MOXKE
na ce m3non3Bar u 6modunrpu. Te ca chOpBKEHHSA, B KOMTO BOJaTa IIpeMHUHABa IIpe3
€APO3BPHECTH MaTepHaly, KaTo IpH padoTa Ha QHIThpa Te ce IOKPHBAT C aKTHBHA
OuoNorMYHa IUMa, KosTo abcopOupa OpraHMYHHUTE BEIecTBa OT BopaTa. Karo ¢urrpu-
palm MaTepHaii MOXKe Jla Ce MOJI3BAT IIUTAKH, BBIJIMIIA, YaKbJI U APYTH.
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3akiaouenne

Bonara e cumBon Ha xuBOTa . TS € cpenara, B KOSTO MPOTHYAT BCHYKU OMOJIOTUIHU
peaxiyy, u 6e3 Hes KHBOTHT Ha 3eMATa € HEMUCITUM. AKO YOBEYECTBOTO JKEJlae Aa ChX-
paH# pa3HOOOPA3UETO OT KU3HCHUTE (HOPMH Ha 3eMsITa W JIa ClIach HalllaTa IUIaHeTa OT
robaHn OCACTBUS M KaTaKIIU3MH, TPAOBa J1a Tojiara 1moBeye YCIIIUS 3a 3aMa3BaHeTo U
MMOYHMCTBAHETO HAa BOAUTE M BOJHHUTE pecypcd Ha IuiaHeTara. Karo 3a ToBa camo Hue,
xXopaTa, MokeM 1a Obaem orroBopHU. [lomoOpsBaHeTO Ha eKONIOrHYHATa OOCTAaHOBKA €
IIBJTBT ¥ HETIPEKBCHAT TIPOIIEC KOUTO € BayKHA YacT OT JKU3HEHATa ICWHOCT HA XOpaTa BbB
BCSIKA CTPaHa.
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OPI'AHU3UPAHA NPECTBITHOCT B CTPAHATA U U3BBH HES
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ORGANIZED CRIME IN THE COUNTRY AND OUTSIDE IT
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Abstract: Globalization has dramatically increased the trans-border nature of the organized
crime. Modern means of communication precondition the establishment of a network of
criminal organizations. The geostrategic specifics of our region crossed by roads, connecting
Europe and Asia naturally, predisposes its part in the routes used by the international crime.

Keywords: globalization, trans-border organized crime; network of criminal organizations.

1. YBon

[Nonsrrero”MexxayHapoaHa IIPECTHITHOCT” CE M3II0JI3BA 332 O3HAYaBAHE HA ITIOTOIUTE
oT uHpopManus, mapy, GU3NIECKH 0O0EKTH, XOpa WIH APYTH MaTEepHAIHU MM HeMare-
pHATHU CPEACTBA Ipe3 TbPXKABHUTE I'PAHULM, NPH KOETO €AWH OT OOEKTHTE HE Mpejc-
TaB/IsBa IbpkaBata . [lopagn ToBa MeXXIyHapoAHATa IPECTHITHOCT ce AHu(epeHIHpa
KaTo (hopmMa Ha THProBCKAa JEHHOCT, OCBIIECTBSIBAHA C MPOTHBONPABHU CPEACTBA, C
M3MO0JI3BAaHE HA 3amiaxa ¥ (U3WYeCKa CHIIA, W3HYJBAHE, KOPYIIWS, IIAHTAX, W IPYTH
METOIM Ha MPUHYMA, a CBII0 U 4pe3 NMPHUBIMIAHE Ha 3a0paHeHN CTOKH M yciayru. Opra-
HHU3HUpaHaTa MPEeCTHIIHOCT € 3aIulaxa 3a HKOHOMHKaTa u o0mecTBoTo B EBpona. Peakiu-
sita Ha EBpomelickus chro3 BBB Bpb3Ka ¢ bopbarta cpelry opraHu3upaHara IpecThITHOCT €
aJanTpaHa KbM CIOXKHOCTTA Ha SIBICHHETO M € HacoueHa KbM Tpaduka Ha Xopa, Opb-
JKUS ¥ HAapKOTHIM M KbM MKOHOMMYECKaTa M (PMHAHCOBATa IPECTBIHOCT. Ts1 oOXBama
HOBHTE M3MEPEHUsI Ha OpraHM3HpaHaTa MPECTHIIHOCT KaTO KOMIIOThPHATA M KOOI M-
HaTa NPECTBIHOCT. MIHTerpupaHuaT MoAX0 | HallpaBJIsiBalll JeicTBUATa Ha EBponeiickus
CBIO3, CE Pa3MpPOCTHpPa OT NMPEBEHIUATA 0 IpaBoNpriIaraneTo. Toi ce 6a3upa OCHOBHO
Ha e()eKTUBHOTO CHTPYJHUYECTBO MEXKAY BIACTHTE HA AbPKABUTEC WICHKU U I10- CIEIH-
aJIHO Ha MPABONPHIIATANINTE areHINH, BKJIIOYBAIIM 0OMeHa Ha HH(OPMAIHS U B3aHMHO-
TO CHICHCTBHUE IpU W33eMaHe W KoHpucKamuu. bopbara cpemnry oprann3upanara mpec-
TBHITHOCT € TJI00aJIHa M 3acsira MHOTO OOJIAaCTH OT JeHCTBHATA U MoiMTHKaTa Ha EBpo-
TIEWCKHSA CBIO3.
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2. NledmHupaHe HA NOHATHATA OPraHU3UPAHA U TPAHCTPAHUYHA NPECTHIHOCT

B peannus cu KHBOT BCEKU OT HAac ce CONBCKBA C SBICHUS, KOUTO MHTEPIIPETHpa Ka-
TO HPOSIBY Ha OpraHW3MpaHa MPECTHITHOCT, JOpH 1 O3 1a € CTaHall TSAXHA XepTBa, Iopa-
1 (akra, 4e HIMA JOBEpUE B IbPXKABHATE HHCTUTYIMU. TOBa OTYACTH € MOTHBHPAHO H
OT CTpaxa 4e U T€ ca CTAHAIH MOABIACTHU Ha BE3/ECHIIUTE NMPECThIHN Mpexu. OT abp-
YKaBHUTE MHCTUTYINH, OTTOBOPHU 3a OopOarta ¢ opraHu3upaHara IpecThITHOCT, Ce OJaK-
Ba OCBCH Jla IMaT CXOIHO pa30upaHe 3a HEHHUS XapakTep, HO W J1a MOAHACAT MO TaKbB
Ha4YMH eKCIICPTHUTE CH IbPXKABHU PEUICHHs, U T€ J]a Ce MPEBbPHAT B OCHOBATA 3a CHH
no-uH(opMupaH, MO- CTPYKTypupaH oOIecTBeH nebaT, B KOMTO HH(OPMAIIMOHHOTO
n300mIme CBBP3aHO C OpraHu3MpaHaTa MPECTHITHOCT, HAMA Jla OBEJe 0 TPAAUIMOHHO-
TO OOBPKBAHE U 3ariylllaBaHe Ha Iaca Ha pasyma. Ch3IaBaHETO Ha MCTHHCKA M Pa3yMHa
o0IIecTBeHA MEPCHEeKTHBA 3a OpraHM3MpPaHATa MPECTHITHOCT, KOSATO IIe Ce OTHECe II0
Hali- CTPOTHsI ¥ CepHO3CH HAUMH KBbM Ipo0iieMa, HEMMOBEPHO II€ OIPaB/Aac OYaKBAHHUATA
Ha OOIIECTBOTO M BCEKH TPAXKIAHUH e CE YyBCTBA CUT'ypeH U 3ammureH. [lopaau mosBa-
Ta Ha HOBH W PA3IMYHHU (JOPMHU HA OpPraHU3HPAHATA MIPECTHITHOCT BCE MOBEUYE CE OTKPOS-
Ba 3HAYMMOCTTA Ha B3aUMOJCHUCTBUE M CHTPYIHHYIECTBO MEKAY OTACIHUTE IbPXKaBU B
CBEeTa M MEXIy HapOJHUTE OpPraHM3alUy, Ch3JaJCHHU 32 HEHHOTO €()eKTUBHO MPOTHBO-
neiicrue. ['mobanu3anusra 3HAYNTETHO TOBHUIIN TPAHCTPAHUIHUS XapaKkTep HAa OPraHU-
3MpaHaTa MPeCTHITHOCT, KaTO ChBPEMCHHHUTE CPEACTBA 32 KOMYHHKAIMH Ch3/1aBaT yCIIO-
BUS 3a M3rPakIAaHE Ha NPECTBHITHU OpTaHHM3aIlMy OT MPEXOB THII. [eocTpaTtermieckara
creru(uKa Ha HAIIMSL PETHOH, MIPEeCHYaH OT IIBTHINA, CBbp3Bamy EBpona n Asus, ecrec-
TBEHO C€ BINCBAa B MapHIPYTUTE, M3IIOI3BAHE OT MEKAyHApOAHATA MPECTHIHOCT. ['eor-
padckoTO pas3NnoIoKeHHEe U BB3MOXKHOCTHTE, KOUTO WwieHcTBoto B EC Ha wacT ot crpa-
HHUTE TOPaXkJaT NOIBJIHHUTENICH HHTEPEC OT CTpaHa Ha TPAHCTPAHWYHH KPUMHHAIHU
MpEXH 3a HeJIeTalleH Tpauk Ha HapKOTHIIM, X0Opa, Opbxkue n croku. Karo ciencreue ot
HMKOHOMHYECKaTa M (puHaHCOBaTa Kpu3a MHOTO KPHMHHAIHH IIa3apy ce pasMupHxa,
OpraHm3upaHaTa MPECTHIHOCT C€ MPHUCIOCOOM YCIEIIHO KbM HOBHTE PEATHOCTH U B
KPaTKOCPOYEH M IBJITOCPOUCH IUIAH I MPOIBIKH Ja ThPCH B3MOXKXHOCTH 32 JOITBJIHH-
TenHa excraH3usa. OCTPHAT HEAOCTHT Ha JIMKBUIHOCT B MEKIyHapOAHUS (HHAHCOB
CEeKTOp CIIOMOTHA 32 3HAUMTEITHO yBEIMIaBaHe Ha (PMHAHCOBHUTE CPEICTBA Ha MPECTHII-
HHUTE Tpynmu. Miagure Xopa ¥ €THHYECKATE MAIIMHCTBA, HACEISBAIIN MKOHOMHYECKU
HEpa3BUTH PETHOHH, Ca TyBCTBUTEIIHO M3JIOKEHH HA PHCK OT NPHUBIMYAHE 3a yJacTHE B
IpecThIHY Tpynu. HapkompecThIHOCTTa M HEHHOTO HETaTHBHO BIMSHKE B MHOTO chepn
Ha OOIIECTBEHUS W COIMAITHUS JKUBOT CE€ OTHACAT KBbM (DaKTOPHTE, 3acTpalIaBallyl CH-
TYPHOCTTA 1 3[PaBETO HA OOMIECTBOTO. TS € eiH OT IpecThIHNTE ()CHOMEHH, OLCHSBA-
HU KaTo 3aIIaxa 3a cTpaHuTe oT EBpomeiickus cpio3. Konrpabanngara ¢ ropusa, aiko-
XOJI, XpaHUTEITHN M HEXPaHUTEIHU CTOKH HaHACsS 3HAYMTENHH BPEIN HAa MKOHOMHKATA.
ToBa oOT cBOS CTpaHa MMa IPSIKO OTHOIICHNE KBbM CONMAIHATa CUTYPHOCT. B chirHOCTTA
cH KoHTpabaHaaTa € TPAaHCTPaHUIHA IIPECTHITHA JEHHOCT, CTUMYINPaHA OT Pa3INdusiTa B
na3apyuTe W JaHbYHUTE CTABKW B CTPAHUTE HA perroHa. [IpecThIHUTE CTPYKTYpH HHBEC-
THpaT 3HAYUTETHN (UHAHCOBH CPEICTBA MOPAAN PEATN3HUPAHETO HA BHCOKH IEYAIOH.

UYepro mope M cBbp3aHuTE C HErO BOAHM IBTUINA CH3AABAT JIOIBIHUTEIHA BH3MOX-
HOCT 3a MPECTHITHUTE TPYIIN.

3. Tlocjequuu OT MeKIYHAPOIHATA OPraHU3HPAHA MPECTHITHOCT

YecToTo HapylIaBaHe Ha TPAHIMYHAS 1 MUTHHYECKUS PEXHUM € BB3MOXHO, TIPH cllaba
IIbPKaBHOCT. MexXIyHapoHaTa IPECTHITHOCT Y4pe3 ACHHOCTTa HA MPECTHITHE OpraHn3a-
I[UX € 3aIIaxa 3a YCTOUTE Ha ChbBPEMEHHOTO OOIMIECTBO. AKIIEHTHpPA C€ BBPXY 3/I0YIOT-
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peba ¢ HapKOTHIM, MPOM3BOJACTBO, Tpaduk M THProBus. Cbh3oaBa ce CIOKHA MpExa.
BeBamuar ce mpeanMHO MW XOpa, 4pe3 ,,3apudsBaHe”. MexmayHapoqHaTa MPeCcThII-
HOCT CBh3/[aBa CPE/ICTBA 3a PAa3BUTHE Ha HOBM ()OPMH Ha MPECTHIHOCTTA. TS MOXe, Ja ce
OKa)ke TIaryOHO BB3AEHCTBIE BBPXY BCAKO OOIIECTBO, HE3aBICHUMO OT CTEIIEHTa Ha HETro-
BOTO pa3BUTHE U KynTypa. [locpencTBoM kopropamsta ce MoJKOMaBaT OCHOBOIOJIAra-
IWTEe MHCTUTYIMH HA IbpXKaBaTa, HE3aBUCHMOCTTA Ha 3aKOHOIATENTHATA, W3ITBIHHUTEN-
HaTa U chAeOHATa BIACT, Pa3pyIIaBaT Cce OCHOBHM I[CHHOCTH TapaHTHPAIIX HOPMAIHO
MpOTHYaHe Ha OOIecTBeHUs XHWBOT. HoBuTE ri1oOGanmHM M3MEpeHHs Ha CHI'YPHOCTTA,
MIPaBsT BCE MO-3HAUUMO CHTPYAHHYECTBOTO MEXIY TbPXKABUTE 3a MPOTUBOACHCTBHE Ha
HOBUTE NIPEU3BHKATENICTBA, HAIXBBPIIIN HAMOHAIHHUTE, ABYCTPAHHUTE U PErHOHAI-
HUTE CIOCOOHOCTH. XapaKTephT M JUHAMHKATAa Ha CHBPEMEHHHTE IIPEAN3BHKATEIICTBA
Ch3[1a/I0Xa CUTYyalusTa, JbpXKaBaTa, HE3aBUCHMO OT PECYPCHTE CH, J1a HE € B ChCTOSHHE
Jla ce CIIPaBU CaMOCTOSTEIIHO C HOBHTE PUCKOBE M 3aIUIaXH 3a CUTYpHOCTTA. Pemenusra
3a TI0BEYETO IPOOIEMH BCe MOBEUE TPAOBA a Ce THPCAT B H3TPAXKTAHETO U YKPEIIBAHETO
Ha e()eKTUBHHU CHUCTEMH 32 KOJICKTHBHA CHTYPHOCT.

4. O01mecTBeHa 3HAYUMOCT HA KOPYNIHUATA

Bce ome B Brarapust noMuHHpaT OOLIECTBEHHUTE NMPECTABH, Y€ KOPYIIUATA € IIH-
POKO Pa3IpOCTPAHECHO SBJICHUE HA BCHYKU PABHUIIA HAa THPXKABHOTO YIIPABICHHUE U CPEX
pasiauuHK cdepyu Ha oOiecTBeHHs KUBOT. KbM Kpas Ha 20 BeK KOpPYMLHATa HEU3MEHHO
ce Bb3IpHEMa KaTo eIH OT Hail-cepuo3HuTe npobiemu Ha brirapus. IIpe3 2004-2008r.
B Pe3yNTaT Ha CTa0MIHATA MAKPOMKOHOMHUYECKAa OOCTaHOBKA B CTpaHaTa, JOOPHUTE TEM-
MOBe Ha MKOHOMHYECKH PACTEX M aKTHUBHATA CONMATHA MOJUTHKA HA NPAaBUTEICTBOTO
HaMaJIsBa aKTyaTHOCTTa Ha mpoOseMu karo 6e3paboruiia u 6exHoct. Obate 3HAaYNMOCT-
Ta Ha KOPYMLMATA KAaTO HNPOOJIeM KOUTO 3acsara o0IecTBoTo ce u3ocTpst u mpe3 2008r.
TO3W TpoOIeM € Ha IBPBO MSCTO B OOIIECTBCHMS THEBEH PEI B CTpaHara. YCIOBHO
MOTaT Jia c€ OYepTasT TPH THIAa KPIMUHAIHHA CTPYKTYPH, KOUTO UMAT Pa3IMIHA HCTOPH-
YEeCKH KOPEHH, Pa3BUTHE U OTHOLICHHE KBbM H3MOJI3BAHETO HA MOJUTHIECKATa KOPYIIHS
B CBOAATA JICHHOCT:

— Cwoure mpemnpueMadn (,,CHIOBHTE TPYIHPOBKA”) ca HAW-APKO MPEAU3BHK-
BaIllaTa BHUMAHHE YacT OT OpraHM3MpaHaTa MPecThIHOCT. ,,CHIOBUTE TPYIHPOBKH~ ca
OBITAPCKUAT BapUAHT HA T.HAp. MOJIET HA ,,IPCIIPHUEMAadeCTBO Ha HACHIIHETO . ,,371aTHA-
Ta epa”’ Ha CHJIOBOTO IpEeIIPHEMAadeCTBO MPUKIIOUBA C MOJIUTHIECKATa U HKOHOMUYEC-
KaTa crabuusanus npe3 1997r.

— JleBWMaHTHUTE IpeaIpHEMadd 4Ype3 KPUMUHAIHHUTE CH CTPYKTYpPH OCHUTYpSBAT
CBOETO KOHKYPEHTHO IIPEeIMMCTBO Ha ma3apa. [Ipu To3u Tun opranusmpana npecThIIHOCT
3a pa3iuKa OT OOMKHOBEHHTE (PUPMHU I1a3apHOTO NMPEJUMCTBO CE OCHUTYpSIBAa Upe3 CIIec-
TSBaHE HA MWTA, JAHBIM TaKCH M KPUMHHAIHM TpaH3aknuu. OT McTopuyecka IieaHa
TOYKA AEBHAHTHUTE IPEANpPHEMadl BB3HUKBAT NPEIM CWIOBHTE M onurapcure . Te
ITBPBH MAacOBO YIPAXKHSIBAT KOPYMIIMOHHW TEXHWKU CIPSMO IBbP)KaBHU CIYKHTEIN —
MHUTHHYapH, O, JaHBYHH | 1p. [Inama ce He camo Aa He UM ce Ipedr aa paboTsr
NpeCTHIIBAKN BCEKM 3aKOH, HO Hali-Bede Ja ce Ipedr Ha paboTaTa Ha KOHKYPEHTHUTE
(MUTHHYECKHTE CIyXOH OpraHM3WpaT JaHBYHHM IIPOBEPKM U KOH(HCKYBAT TEXHUTE
CTOKH W T.H.).

— Ommrapen - ,,onmurapx” eTuker 1o aHainorus ¢ Pycus n Ykpaiina B beirapus 3a-
M0YBa /1a C€ H3ION3BA 3a JUACPHUTE HA HAKOM OT HAM-TOJIEMHTE MKOHOMUYECKH IPYNH-
POBKH. BBBeXIaHEeTO HA TOBA IOHATHE LEMH A MOKAXKE KA4eCTBEHO PA3IMYHUS MOMEI
Ha OpPraHM3MPAaHO KPHMHHAIHO ITOBEACHHUE IPH OIUTAPXHUYHUS THII CTPYKTYPH CHPSIMO

244



MOJIeNa Ha CIJIOBUTE IPYNHUPOBKH. B ObirapckuTe yciaoBhs M3IIOI3BAHETO HA MOHSTHE-
TO OJIUTapX KMMa CEPUO3HU OIPaHUYCHMsS 3a pa3iMKa OT CTpaHu Karo Pycus, kpaero
BBTPEIIHUAT Ma3ap OMBa 3alIUTEH AUPEKTHO OT AbpKaBaTa OT Ty>KAW KOMIIAHWHU U TIpe-
JIOCTaBsl OJIUTOILIOHO WJIM MOHOIIOIHO IOJNO)KEHHE HA PYCKUTE KOMIAHWHM, B bearapus
TOBa € MHOI'O IIO- TPYAHO. Bbirapckure omurapcu ca Cepuo3HO OTPaHUYEHH OT TIIeJHA
TOYKA Ha BE3MOXKHOCTH OT TOJIEMHUTE MEXIyHapOJH! KOMIIAHHH, OCOOCHO CIIel IIPHUCHe-
IHSABAHETO Ha cTpaHara kpM EC. MHOro 4ecto Te IopH Aa ca yCIsIBaIH 1a OCBHIIECTBIT
KOHTPOJI Haj HAKOM BBTPEIIEH Ia3ap,KOMIaHUUTEe Ha OBJITapCKUTE OJIMIapch B KpaiiHa
CMeTKa WM TpoJaBaT OM3Heca CH Ha Ty>KAW KOPIOPAIHH, WK T'yOST ma3zapeH A MHo-
ro CeKTOpPU Ha MKOHOMMKATa OCTaBaT 3aBHCUMM OT MECTHOTO 3aKOHOAATEIICTBO U TACHO
OOBBP3aHN C JbPXKABHUTE PEIICHUS, KOMTO HE ITO3BOJISBAT MPOOMBAHETO HA UYXKAECT-
paHHU MHBECTHTOPH 0e3 MOAXOMIAII MECTeH MapTHROp. [Ipe3 mocneqHuTe HIKOIKO TOIH-
HU TI0OJ00HY OTHOIICHHS ce HaOJII0AaBaT NPpH KOHIIECHOHUPAHETO Ha JIETHINA U IpUCTa-
HUIIA, YCTAaHOBSBAHETO HA IIPaBHU (hopMH H Jp.

3akiaouenne

3a ma Ob/ie IPEOONITHO CHCTOSHUETO Ha HECHTYPHOCT € HEOOXOAMMO BCHUKH 3a€THO
Jla pearupar B TIOCOKAa Ha BH3CTAHOBSIBAHE HA HAPYIICHOTO CHCTOSHHE Ha CHUTYPHOCT.
CBHTpYyIHHYECTBOTO B Ta3W HACOKA € OT IPBOCTEIICHHO 3HAYCHHWE W 3a CTpaHa KaTo
Brarapus, KosATO MO MPUHIUI HE pasmoiara ¢ JOCTATHYHO PECypCH M TIOTSHIHAN caMa
Jla OCUT'YpsIBa CUTYPHOCTTA CH.

JluTepartypa
1. lleHTHp 3a WU3CIIeABaHE HA JEMOKPAIISTA
2. www.nbu.bg/PUBLIC/IMAGES
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BobBenenne

Ipe3 mocneHUTE HAKOIKO CTONETHS TEPOPU3MBT € YOWJI, HapaHWI WIN MOCTOSHHO
Opyranuzupan 6e30poii YOBEIIKH chiecTBa. Toi € OCTaBIII 03aJaUuCHH U B HEJIOYMECHUE
MHOT'0 XOpa, KaKTO IOpajy CBOSITA NIPHUPOJA, Taka M BB BPB3Ka C BH3MOKHOCTTA CH 12
KOHTPOJIMpPA YOBEIIKUTE YMOBE M CIIOCOOHOCTTA CH Jla OLEJISBA BBB BPEMETO H IPOCT-
panctBoro. IIpaBuTencTsa, ydeHH U BOCHHH ca OJOKMpPAHU B CIOPOBE 32 HETOBOTO OIpe-
neneHue. Tepopu3MBT € EZHOBPEMEHHO IPECTHIICH, HOJHTHYECKH, HWKOHOMHYECKH,
TICHXOJIOTUYECKH, COLHANICH, ICHXOIOTHYEH TI0 CHIIECTBO M MOCIIECTBHSL.

HNuTepHer IpOoCTPAHCTBOTO

JlHec B MHTEPHET MPOCTPAHCTBOTO, KAaTO CHBKYITHOCT OT HE3aBHCHMH HH(OpMAIH-
OHHO-TEXHOJIOTHYHY MH(PACTPYKTYPH, TEIEKOMYHHUKAIMOHHN MPEXKH C€ BILyCKaT X0pa C
1IeT B3anMozeiicTBre, oOMsHa Ha nH(popMarms u uaeu. KubeprnpocTpancTBoTo MoXe aa
ce pasriexaa KaTo HAuWH 3a JOCTABSHE M Pa3lpoCTpaHAIBaHE Ha HOBU BH3MOKHOCTH 3a
IIPOMEHH B OOIIECTBOTO M KYITypaTa upe3 3aBOATHPAHN HACHTHIHOCTH, WM KaTo Oe3r-
paHUYHA KOMYHHKAIHSL.

HauaJjio Ha kuGepTepopu3MbT

WndopmarmonanTe onepanuy ca KOOPIMHUPAHU IBIDKCHUS, JEHHOCTH Ha KOMITIO-
THPHHUTE MPEXH, Ipe3 KOUTO JKellaHaTa HHpOopMaIys JecHo 1 6bp30 qocrura no Hac. Ho
C HaIIpeBaHETO Ha ChBPEMEHHUTE TEXHOJIOTHH, YICHHUTE Ch3/1aBaT HOBH IIPOrPaMH H II0-
CBBBPIICHN KOMITIOTBPHH ,,yMOBE", HEJSAINN [a MOBIUSAT, CPUHAT WIM MAHHITYJIHPAT
MIPOIIECUTE HA B3€MaHE Ha PELICHHS Ha APYTH aBTOMATH3HPAHHU CHCTEMH, KaTo B CHIOTO
BpEME Ce 3al[TaBaT COOCTBEHHUTE CIIOCOOHOCTH 32 TOBA.

Ipexona ot 20 kM 21 Bek, BOAU A0 NPEHOC Ha HH(OPMAIKS, KOSTO H3BEAHBXK IPHU-
no6uBa HOBHM M3MepeHus. [ 1aBozamalBamuTe TEMIIOBE Ha Pa3BUTHE HA TEXHOJIOTHHTE,
MapajieTHO BOSAT ChC cede CH Ch3/IaBaHETO HA BUPYCU U BPEIOHOCHM Iporpamu, 0e3 na
ce JIOMYyCKa KaKBOTO M Jla OMJI0 HECHBBPIICHCTBO y TSAX. BB3MOXKHOCT 3a M3MOI3BaHEe HA
HAyYHO-TEXHWIECKUTE OTKPHUTHUS IIOIYydaBaT, KaKTO NMPABUTEICTBEHH M BOCHHU HMHCTH-
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TYIMH, TaKa ¥ TEPOPHUCTH, 32 KOMTO MHTEPHET IPOCTPAHCTBOTO € HOBA CIIEHA 3a M35IBa.
KubepBoiinuTte ch31aBaT NPOU3BEACHHUATA CH, TI0 HAYMH 110 KOHTO J1a ChCUIIAT KOMITIOT-
pure HU. B ucTopusaTa Bede Morar a BIIS3aT 3aIUIAXUTE OT M3KIIOYBAHE, OJIOKMpaHEe H
M3TPUBAHE HA ObPKaBHU MPEXH, [IEHHH (aiiioBe U T.H.

Tunose kuéepTepopuU3bLM

Ku6epBangaau3bsM — Moxe 1a ObIe OmpenesieH KaTo MacoBO IIPOHMKBaHE U o0e-
300pa3sBaHe Ha CAaliTOBE C MOJMTHYECKA WIIM TPOMAraHaHa IIed B PEe3yiITaT Ha KOETO ce
MOCTUra MEXIYHAPOJCH M JIOKAJICH OT3BYK UMATO IeT € OOMKHOBEHO IpOMaraHaa
LeTsIa a TTOJPOHH aBTOPHUTETa Ha JafieHa CTPaHa MIIH OpraHM3aIlisL.

KubepnpecTbnileHus1 — LEICHACOYCHOTO OJIOKMpaHEe Ha JOCTHIA JIO MPEXH MM
OIIpEeICHH CaliTOBE, MHTEPHET M3MaMM, Pa3lpOCTpaHEHHE Ha MUPATCKH copTyep U
JIPYT BUJ UHTEICKTyalIHa COOCTBEHOCT.

KubepBoiina — cuHonnM Ha MH(pOpPMAaIMOHHATa BOWHA, KOATO caMa Mo cebe cu
MIPE/ICTaBIIABA, JEHCTBUS NMPEANIPUETH C WAESITa Ja Ce MOCTUTHE MH(OPMAIMOHHO Tpe-
BB3X0/CTBO. [lonpasnenenue Ha HHPOPMAIOHHATA BOIHA € KHOeppa3y3HaBaHETO.

KubGeppa3sysnaBane — koopauaupane Ha uH(Gopmarms mexay HUMINT (woBemko-
pasysnaBane), SIGINT (curnanno-pasyzuasane), ELINT (exexrponHo-pa3y3HaBane) u
IIPYTH C IeT MoRo0psBaHe Ha KOMYHHUKAIIMUTE MEXTy pa3IHIHNATE 3BEHA.

Mcuxosornynn onepauuu (PSYOPS) — mpeacTaBisaBaT KOOPAHHUPAHH TICHXOIOTH-
YECKH JCHCTBHS C IIe IPOMSIHA Ha ITOBEACHHUETO MM pa30MpaHusTa Ha IPOTUBHUKA, 32
I1a ObJaT MOCTUTHATH LEJUTE Ha Ja/ieHa CTpaHa WM OpTraHU3aIys.

Enextponno pasy3uasane (ELINT) — uznosn3Bane Ha BCIKaKBH eJIEKTPOHHH CPEJI-
cTBa 3a ONOKMpaHe, MpHXBallaHe, U MOAU(UINpPAHE Ha BpakeckH KoMmyHHKarmu. Haii-
SIBHUAT IIPHMeEP 32 ycIieXa MM ca OrpOMHHMS OpOi MOJCTyIIBATEIH MOOWIIHH ITOCTOBE 1
JIOpH TIOABOAHUIN KOUTO C€ NIPUABIKBAT B 3a0paHEeHH 30HH. PrckoBeTe ca OrpOMHH, HO
cpOpanaTa MHGOPMALUS HATBIIHO TY ONIPAB/ABA.

Bupose aTaku

ChC 3aeMaHEeTO Ha MO-TOJSIMO IIPOCTPAHCTBO HA KHOEpBOMHATa M Tepopu3Ma B
€XKEIHEBHETO HU c€ 000C00SBAT HAKOJIKO BH/Ia MPEKOBH aTaKH.

IIpocTH - HeCTPYKTYpPHPAHH — IIPOBEXKJAHE HA OCHOBHU XaKOBE CPEIIy OTACITHU
CUCTEMH, U3NON3BANKU METOH, Ch3JaICHH OT HAKOHU ApYT.

Pa3mmpenn - CTpYKTYPHPaHHU — IIPOBEKAAT CE MO-yCHBBPIICHCTBAHN aTaKH CPEIy
MHOKECTBO CHCTEMH HIJIM MPEXH, KaTO MMa BEPOSATHOCT Ja C€ Ch3/aAaT HOBH OCHOBHHU
XaKEePCKU HHCTPYMEHTH

C0:KHM - KOOPAMHUPAHM — TPOBEXIAT Ce KOOPIMHUPAHU aTaKW C TOISIMA CIIOXK-
HOCT Ha TPOHMKBAHE KaTO IIENTa € IPUIMHIBAHE HA MAacoOBO HAapyIIaBaHE HA WHTEPHET
Gapuepwure.

IoreHunagHu aTaku

Heobxomumo e 1a ce orhenexu, 4e TepOpU3MET € 3aIUIaxa, KOATO OIIe HE € MPUI0-
OmTa KOHKPETHH OYEPTaHUS U 33 TOBA €IHU Cpel Hal-BEPOATHUTE IOTCHIIHATHU aTaKH
ca:

- IUpEKTHa aTaka cpenry ViHrepHeT nHpacTpyKTypara,

- araku u Mmogudukanuu Ha SCADA cucremure;

- atakd Ha 3G MpPEXHTE U KICTHYHHTEC KOMYHHMKALMH - IBPBUS MOOHJIECH BHPYC
(Fontal) koiito 6mokupa GSM Tenedona e dakr or Anpui, 2005;

- macoB DNS hijack ¢ men mponarana nim 3a pa3npocTpaHeHne Ha 3IT0HAMEPEH KO,
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- MacoBH MHTepHET M3MaMH - aTaky, KOUTO MOAPOHBAT aBTOPUTETA HA €JICKTPOHHATA
TBHProOBUS ¥ HOCSIT OTPOMHH 3aryOH;

- Kpaxx0a Ha MACHTUYHOCT - IPEMHHABAHETO KbM Onomerpudnu nacmoptu u RFID
(Radio Frequence Identity Tags), ompezeneHo 1ie OTBOPH HOBH BB3MOXKHOCTH 32 Kpajie-
HE Ha UICHTUYHOCTH.

®axkr ¢ ue B CAIL] ca O XakHaTd €JIHHM OT HaW-roJIeMHTE, Taka HapedeHd “‘data
aggregators”, KOUTO ChABPXKAT U CHOMpAT AeTaiiiTHa MH(GOPMANHUS 3a BCEKU I'paXKIaHUH,
a umenHo - LexisNexis u ChoicePoint.

Boaemm opranu3anuy, TeXHUTe e ¥ IPUHIUITH

Bonemu TepopuCTHYHE OpraHM3aIUy, CTPEMSIIN ce KbM KHOEPTEepOpU3bM U IBH-
JKEIIW aKTHBHO B Ta3W JIGHHOCT B TIOCTIETHO BpeMe ca ,, Xu30yna“, ,,Xamac", ,,An Kaiima®
u ap. Te U3M0I3BaT KOMIIOTHPHUTE CHCTEMH M MPEXXH 3a 00CHXKIaHEe HAa CBOUTE IIIAHO-
Be, MPOIaraHAnpaHe Ha WAEH, IMPOBEXKJaHe HA TEPOPHCTHIHN aKTOBE M IPHBIMIAHE HA
HOBH wieHoBe. [Ipu knbepTepopu3mMa OCHOBHUTE IPHHIMIN B JEHHOCTTA Ha TEPOPUCTH-
T€ Cce ABSABAT - KOHCIHPATUBHOCTTA M CEKPETHOCTTA IIPH MOATOTOBKATA U IIPOBEXKJAHETO
Ha TePOPUCTHIHATE aKTOBE.

OCHOBHHU MepKH 32 cIpaBsiHe ¢ Ipod;ieMa

XBBPIISHKY MOTIIE]] BEPXY TEPOPHUCTHIHUTE TAKTHUKH, TO T€ BCABAT OOBPKBAHE M Xa-
oc. 3a ToBa OCH3HABAHETO HA PHCKA OT aTaKW M Pa3OMpaHETO My BOIST IO CEPHO3HO
3aeMaHe c paboTara HaJ €JIEKTPOHHATA THPrOBHS M IPABHTEICTBOTO. bbirapus e B
M3TOJHA MO3UINS U THH KaTO € MpeAlpresa eIHa OT IIbPBUTE CTHIIKH KbM Oopba ¢ Ku-
OeprepopusMa 3a paziauka ot CAILl B MOMEHTa 10 M3BECTHA CTETIEH € CHIIHO 3al[UTCHA
or Omoxmpane. 3a 3amura OT KHOepTEepopH3Ma ce CH3AaBaT PA3INYHHU KOHIENINH OT
CTpaHa Ha CTpaJalluTe PETHOHH W C€ M3UraT MPEKOBH 3aIUTHH OapHepH, BUPYCH U
IIPOrpaMu.

3ak/i0ueHne

3amuraxuTte ¥ PHCKOBETE, KOUTO KpHe KHOEpTepOpH3MBT BCE IOBEUE NMPHUAOOMBAT
riobaneH xapakrep. ToBa sBIeHHe Hajgara CBOCTO HACWIME HE IO-MAJKO OT APYTHUTE
BHIOBE TEPOPHU3HM, 32 TOBA MEPKHUTE 3a 3aIIUTA HA TpaKJaHHUTE TpsiOBa da ObAaT mpe-
BAaHTHBHH M OTTOBAPSIIH HA yIapH OT CTpaHa Ha TEPOPUCTUYHATA HHPPACTPYKTYpA.

Jluteparypa :

1. https://en.wikipedia.org;

2. http://www.aktivnasigurnost.org;
3. https://nmitkov.wordpress.com.
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Abstract: The Socio-political crisis of today can have long wasting effect on the people of not
only the suffering country but its neighbor’s. This is why it’s important to understand the
reasons behind this particular type of crisis, the consequences of it and the actions that can be
used to avert it.
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OO0 NpUIIoKeHHUs

OO1ecTBEHO-TIONUTHYECKAaTa KPHU3a € THUIl KpH3a, MPH KOSTO IPABHTEIICTBOTO € 3a-
ryOHMiIo TOBEpUETO Ha HACCJICHUETO Ha IbprKaBaTa CH. 3a ja Ob/ie CBAJICHO CE MPOBEXIAT
MIPOTECTH, & B OTTOBOP MPABHTEIICTBOTO HM3IIOI3BA CHJIOBHTE CH amapaTh(apMus, MOJH-
WSt ¥ T.H), 3@ [1a CE 3aIbPKU HA BIIACT.

TakbB THI KPU3U MOTAT Jia Bb3HUKHAT BBB BCSKA AbprKaBa [0 CBeTa. 3a Lielra Ha TO-
31 JoKIan me ObAe 0OBPHATO IO-CIIEIMAIHO BHUMAHUE HA MPEANOCTABKHUTE, KaKTO H
IIPEBAaHTUBHUTE MEPKH, KOUTO OMXa OWMIM HampaBWIH M30yXBaHETO HA Kpu3aTa HEBH3-
MOXHO. 3a fa OBbAaT MOAIUIATEH C (paKTH, Te3U CIEHApHH Ie ObIaT B3eTH OT olIecTBe-
HO-TIOJIUTHYECKH KPHU3HU OT MOCIICJHUTE AEBET TOANHH.

Haif-gecto cpemanara nprarHa 3a1 TO3U TUI KpH3a € 3arydara Ha JOBEpHe OT CTpa-
Ha Ha TPaKJaHUTE KbM MOJIUTHYECKaTa Ipocioiika. Hemomymsapau monutudecku pere-
HUS, TIPOsIBA HA CIIA00CT BBB BHHINHATA ITOJIUTHKA U HEXKEIAHUETO, MIIH TIPOCTO JIAIICATA
Ha BOJIS IO CE€ OTHACS 10 BHBEXIAHETO Ha pe)OpMH, JONPHUHACAT 32 TOBA.

To3u deHoMeH He € M3III0 ASCTPYKTHBEH. AKO MPOTECTUTE Ca OPTaHU3UPAHU U Ce
CTHTHE IO IHAIOT M JBETE CTPAHH Ca TOTOBH HAa KOMIIPOMHCH TO MPOMSHATA € IOYTH
rapaHTupana. B moBedeTo pa3BHTH CTpaHM IIpoILeca 3aBBPIIBA C TO3H KOMIIpoMmuc. B
HSIKOM, OMBIIY KOJIOHHH, IbP)KaBH C KbPBaBa HCTOPHS, MPOIECHT € OTPA3eH OT yIpaBis-
BaIlIUTE ChC CHIIA.

Axo0 ce moIrycHe Jla eCKalipa A0 IbPBO HUBO, BHOPHKCHU COTBCHIN MEXIY IBETE
CTpaHu, KakbBTO Oelire cirydast ¢ nporecrture Ha wioman Tsaanmbr ot 1989, Kurai, To
JKepTBUTE H OT [IBETE CTPAHH IIle NMa M CUTYAI[IATa MOXE /1a pa3pacHe B OYHT.

ToBa, koeTo IpaBUTENCTBOTO OM TPsIOBAJIO 1A HANPABH B TO3M CIIydai € a AOIyCHE
MIPOBEXIAHETO HA MUPHHU IPOTECTH U JIa MOACUTYPH IPUCHCTBHETO HA MONUIMATA CaMO
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KaTO TapaHT 3a 0e30IMacHOCTTa Ha BCHUKW IpHCheTBAmU. ChHINO Taka B 3aKOHOAATEIICT-
BOTO Ha MIOBEYETO IBbPIKaBH € 3aBbJDKUTEITHO YIPABIISBAIINTE J]a CE CPEIITHAT C JIUACPUTE
Ha TPOTECTHPAINUTE U Ja M3CIyIIaT UCKAHMUATA MM CEIEM IHU IIPeIy NPEIBAPUTEITHO
JIOTOBOpEHATa JaTa Ha MpoTecTa. AKO e CTHTHE {0 KOMIIPOMHUC TO IPOTECTHUST MUTHHT
O0uBa OTMCHEH.

I'opecniomeHaTuTe IPUIMHE MOTaT Jja ca MOPOJCHH OT BHTPEIIHH, BHHIIHH HIIH CMe-
ceHn ¢axtopu. BeTpemnuTe, 3apean MOMUTUYECKU JHAEP, KOWTO OTKa3Ba Ja OTCTHIH
3aeMaHMAT OT HEro IocT, kaTo Hampumep PoOospT Morabe B 3mm6abBe, koiiTo Oe Ha
Biact ot 1980r. Burtka MexXIy MOJIUTHYECKH NPOTUBHULM AHIpH Po/pkainHa 3aMecTBa
Mapk PaBanomanana kato npesuneHt Ha Manarackap cien obiaru cnopose. [lokaszpaHe-
TO Ha KOPYNIMOHHY PAKTUKH B JAaACHO MPaBHUTEICTBO, KAKBBTO € CiIydasi Cbe I oH3aio
Canuec e Jlo3ana, OuBII pe3nAeHT HAa bonmBHs, KOWTO OTHIE B JOOPOBOIHO M3THAHKE
B CheMHEHNTE MATH CJIe]] HAIIPaBeHO Pa3Ciie/[BaHe.

Jlpyra npudrHa 3a BBTPEIIHM PA3HOINIACHS MOXKE Ja OBIAT HA PEIUTHO3HA OCHOBA
wm Ha 0a3zaTta Ha cOmbchIy. Curyaruara BB CHpHS € ¢ OAYepTaH CMECEH XapakrTep,
HO TS O(hMIMATHO 3all0YHa KaTo BBTPEIIHA HA pelIurno3Ha ocHosa. [Ipe3 ampun mecer,
2017r, T4 OTHOBO Ce pa3lajy BBIPEKH OMUTUTE Jia CE HANPABSAT HMPETOBOPH MEKIY Ce-
TalIHOTO MPABUTENICTBO Ha bamap Acax, OyHTOBHUIIUTE U IMIECPHUTE HA TPETUTE 3aUHTE-
pecoBaHM CTPaHM.

Upe3 0OBHHEHHMSATA B U3MOI3BAHETO HA XMMHUUIECKO OPBKUE BHHITHEAT (akTop, Che-
JIMHCHNTE INATH M3BHHHE OOMOapaupoBKaTa HaJ aBH00a3a, COOCTBEHOCT Ha CHpHIHCKaTa
apmust. Cnen ToBa IefiCTBHE APYrH BBHIIHU (akTopH, Pycus upes m3ocTpsiHe Ha OTHO-
menusta csc CALLl, 3apenu omacHoCTTa, KOSATO enHa Obaenia ObomOapIupoBka Ou mpe-
CTaBJISIBAIA 33 PA3IOIIOKEHUTE B KIIOUOBH aBHOOA3M PYCKH BOGHHH YaCTH. A BBTpeIl-
HUAT (akrop, npesunaeHTa bamap Acag oTkas3Ba Ja IoeMe OTTOBOPHOCT 32 XMMHYECKa
aTaka, 3a KOATO B CBETOBHATa OOIIHOCT ce CIIEKYNHpa, 4e BhOOIIE He ce € cherostia. M
Taka Ha JIMIE ca BBTpEHIeH (aKkTop, ABa MO-3aMHTEPECOBAHH BHHIIHU U T€ ChC cebe cu
BOJISIT APYI'H 3aMHTEPECOBAHU (DAKTOPH Upe3 CHIO3UTE, B KOUTO WICHCTBAT.

Enno pemenne Ha cupmiickaTa 0OIIECTBEHO-TIONUTHYECKA KPHU3a € BCHUKH YIaCTHH-
IIU B HESI J1a C€ CHIO3AT, OMIIO TO M BPEMEHHO, Cpellly TepopHcTuTe oT McisiMcka Jbpika-
Ba. Cren kato To3m Jecrabmim3mpan] (akTo 3a IENUSAT PETHOH, a U 32 TEPUTOPHUTE
W3BBH HETO, Ob/ie MPEMaxHaT, TO € PEAHO aKo HE JKEeNasT BHHIITHATE (aKTOPH Ja yIacT-
BaT B PEKOHCTPYKIUSATA Ha TOCTPAaiaTa KpUTHIHA 33 CHPHUICKAaTa HKOHOMUKA HH(ppac-
TPYKTYpa, TO MOHE JIa HE ce SIBSABAT KaTO BH3MHpAI] Gaxrop.

EnnH KOHGIUKT MeXIy HEXeIaeIloTo Ja IPaBU OTCTHIIKA MHO3HMHCTBO U HEXelae-
IIOTO Ja Ce WHTErPHpa MAJIMHCTBO € YECTO CPEINAaHO SBJICHHE, B IOBEYETO CIydal
MIPOU3XO0XK/IAIIO TTOBEYE OT HUBOTO HA JKU3HEHMAT CTAHAAPT HA HACEICHUETO, OTKOJIKOTO
OT TAXHATA HY)KJa 3a CaMOOoIpeIersiHe. AKO TOBAa MAIIIMHCTBO YyBCTBA, Ue HAUMHA MY
Ha XXHMBOT € 3acCTpallieH TO OM MOIJIO Jla MOWCKAa OPTaHM3MPAaHETO Ha pedepeHmyM 3a
OTIICTIBAHETO HA JajieHa TEPUTOPHS, KOATO MAJIUHCTBOTO CUMTa 3a cBod. Jla Ob1e oTme-
TICHa OT IbprKaBaTa U WK Aa 0bJie 000coO0eHa B HOBa Ibp)KaBa WK Aa ObJie IPUCHEIN-
HEHa KbM JIpyra, KaKBUTO Os1Xa MCKaHUSATA, CTOSIIH 33/ IPOTECTHTE HAa KOPEHHOTO HAace-
neHne Ha AMa3oHCKHs perroH barya (Bagua), w HaumHa, 10 KOWTO TAXHOTO JBHKECHHE
3a HaIIMOHATHO 000co0sBaHe Oe M3MOI3BAHO KAaTO MPUKPHTHE 32 TpadHK HAa HAPKOTUIN
oT opranm3amuaTa ,,Cusitna nerexa”, [lepy.

I'maBHUTE TPHUMHY 3a KPU3HUTE OT CMECEH XapakKTep ca MKOHOMHUYECKH. ToBa € Taka
MOpajiy IPOLECHT Ha ritodann3armsl. VIKOHOMUKHTE Ha BCHYKHU IbP)KaBH Ca B3aUMOCBBP-
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3anm. Te pa3umTaT eqHa HA Jpyra 3a CYpOBHHHM, CTOKH WM paboTHa ppka. Ha cpaefict-
BUE 32 TEXHOJOTUYHH MHOBALUH, 32 OOMSHA Ha OMUT MEXIY CIEIHAINCTH, a JOPH U 3a
0o0MsIHa Ha CaMUTE CHEI[HAIHCTH.

Kopymusita e cnaboct 3a efHa AbprkaBa, HO TS MOXKe Ja ObJe opbxue 3a apyra. B
CeramrHo BpeMe ce HaOIiofaBaT CICAHHUTE CIeHapuu: [IbpikaBa, H3HOCHTEIKA Ha Cypo-
BUHH C€ OIMTBA Jja U3TPaay COOCTBEHA HHAYCTPHS U Ja ce cobne chc coOCTBEHa masap-
Ha Huma. ToBa O 51 00IaromeTencTBa, Thil KaTo N3HOCHT HA €HA AbPXKaBa IONMPUHACS
3a TapuTe, BIMBAMINTE CE B HEHHUAT OIOMKET, Upe3 MaHbBLHTE, KOUTO THPrOBIHUTE H
cOOCTBEHHIIUTE HA MPEATIPUSITHS IUIAIIAT.

Brnpexku ye Kurail € 1bp>kaBa IpOU3BOAUTEI HA CTOKH, & HE U3HOCUTEIL HA CYpOBHU-
HH, CUTyallusITa ChC HEHHHUAT aMOMINO3eH NPOEKT, Bb300OHOBSIBAaHETO Ha ,,IIbTs Ha Kom-
punara” e momo6Ha. HoBusr ,,[IpT Ha kompuHaTa” TpENCTAaBIsABA MAacUBCH W3HOC Ha
croku ot Kuraii 3a nenust cBsT. 3a Tasu Len TpaOBaIe Ja ce MOCTPOH IBTHA MpekKa,
MIPUCTAHUINA U IPYTd OOEKTH OT KPUTHYHATA HHPPACTPYKTYpa.

AKO CBETOBHHUTE Ia3apy ObJAT 3aJIETU ¢ KUTAHCKHU CTOKH, TO LEIHAT CBAT Ine Obae
necrabmmmupad. ToBa e Taka, ThH KaTo BCHUKH IIIe CTAHAT IPOCTO KOHCYMAaTOPH, a TOBA
€ HEBB3MOXHO Ha NPAKTHKA, ThI KaTo 0e3 IMPOM3BOACTBO HAMA MKOHOMHKA, a 0e3 MKO-
HOMMKA HsIMa MOKYIaTeIHa CIOCOOHOCT.

[ocaenunu oT 001ECTBEHO-MOJIUTHYECKATA KPU3a

['maBHUTE TOCIEANIIN OT TO3H THIT KpU3a ca:

I'paxxnancko HenmoBoncTBO: EHA 00mIecTBEHO-TOMUTHYECKA KpU3a IMa TPH €Tara Ha
pasBurre. C HACKO HAMpPEKEHNUE-KOraTo MECTHOTO HACENICHIE HETOyBa, HO MPABUTEIC-
TBOTO € CTHTHAJIO JI0 HAKAKbB KOMIIPOMHC M HE CE€ € CTUTHAIO 1o mportect. CpenHa
VHTCH3UBHOCT Ha PUCKA, MIPU KOATO XOpaTa MPOTECTUPAT OTKPUTO HA YIHIIUTE, Thil KATO
CMSTAaT, Y€ TOBA € CIUHCTBCHUST HAYWMH Ja CE IMOCTUTHE MpoMsHAa. Bucoka cremeH Ha
PHCK, KBIETO BMECTO JIa C€ CTUTHE /IO MPETOBOPH C JHICPUTE HA TMPOTECTHUSIT MUTHHT
MIPaBUTEIICTBOTO pPEIllaBa Ja M3MONI3Ba CHUIIOBUAT CH amapaT ¥ J1a OTBbPHE C MacOBHU PeTI-
pecun. Ilpe3 To3u cTamuu pyTUHATA HA AbpXKaBaTa € MPEKbCHATA U TOBA 3aILTAIIBa UKO-
HOMHYECKATa U CTAOMITHOCT U OIESIBAHETO Ha HEWHUTE TPaKIAHH.

HexoHkypeHTHO cnocoOHa WHAYCTpUS W 3ary0a Ha Jsla OT CBETOBHHUTE IAa3apu:
Kakro Genre m3TpKHATO NPH CUTYyausTa chC ,,KonpuHenusaT mpT” Ha Kurail, nkoHOMH-
KaTa € TpbOHaKa Ha ChBPEMEHHOTO 00IeCTBO. AKO HHBECTHTOPHTE HE MOTAT J1a TOTyJaT
BB3BPAIaEMOCT Ha MHBECTHIIMUTE CH B JaJIcHA JbprKaBa MOpaay BBTPEIIHATA U HecTa-
OWITHOCT TO T€ II[e HAMEPSAT IPYro MoJe 3a u3sBa. Mexxay BpeMEHHO, KOHKYPCHITUATA IIIe
ObJIc TIONTUKHATA Ja 3a€M€ MSCTOTO Ha M3MAaJHANATa B OOIIECTBEHO-TIOIUTHYCCKA KpU3a
IbpKaBa W JOPU TS @ Pa3peir MpOoOJIeMHTE CH MPEId Ja ¢ CTUTHE N0 TPa)KIaHCKa
BOMHA, Hall-BEPOSATHO HEWHUTE Ia3apHU HUMIIM IIE €A 3aCTU OT Apyra Ibp>KaBa U3HOCU-
TEeJ Ha CTOKHU HJIM CYpOBHHHU.

Benmnoct, enmaemun 1 rinaja u3MexXIy HaceneHueTo: EnHa mppxkaBa € o0IecTBeH J10-
roBop. OT efHA CTpaHa OTACTHUTE IPaXKIaHU CE CHIIIACSABAT Ja OTCTHIIAT YacT OT IpaBa-
Ta CH B IM0J13a Ha OOIIECTBOTO, a OT JIpyra CTpaHa AbpKaBaTa, KOATO CE SIBSIBA KaTO BOJS-
Ta ¥ MHTEpeca Ha O0IIEecTBOTO, TPsIOBa /ja TapaHTHpa OCTAHAINUTE MY IIpaBa U HETOBOTO
MSICTO B OOIIUAT MEXaHU3BM.

Puck ot mHBa3usA: B 3aBUCHMOCT OT XapaKTEPUCTUKUTE HA PErHMOHA, MAHTAIHUTETA U
KyJITypaTa HapoOuTe, €JHa TakaBa KpH3a MOXeE Ja ObJe BHUIMHA KaTO BB3MOXKHOCT 3a
HOBU 3aBocBaHMA. Jlopu Moke 1a ObJie MPUBETCTBAHA OT YacT OT HACEICHUETO, MaJIuH-
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CTBa IIPECETHIIN CE OT Harajalara JbpKaBa, KaTo 3HaK, 4e IIe Ce BHIBOPH OTHOBO PEl.
PazenunHena mppkaBaTa B KpH3a MMa IBE BB3MOXKHHU CHUTyallnH Ipe] cebe cH- aa ce
o0eMHY TIpe]] arpecopa oA JIO3YHT 33 HAIMOHAIHO OLEJsBaHe, KOSTO Ie MOAeHCTBa
JIOKAaTo 3aIulaxaTa € siBHa, HO HsIMa Jia pa3pemy mpoOjeMuTe, TOPOAMIN KpH3aTa H TS
TIaK I ce Bb300HOBH, WM Jja IPOIBIIKH Ja CHIIECTBYBA B CHCTOSHHE HA Pa3eIUHEHOCT
1 Jla OYaKBa CTPaHM CHIO3HHUIN /1A 5 CIIACST.

Hucka paxmaemoct: Jlemorpadcku mpupacT MMa, Korato OBACIINTE POAUTENHN ca
CUT'ypHH, 9€ TSXHOTO JeTe He CaMo IIe OIelee, HO IIe MMa U Opaeme. AKO AbpiKaBarta €
B CBHCTOSIHME HA NEPMaHEHTHA KpW3a M MOKYyMaTeJIHaTa CIIOCOOHOCT HA HACENICHHUETO €
HHCKa TO HE MOXKE J]a CE 0YaKBa Ja MMa BUCOKA PaKIACMOCT.

Bennoct, o6xBamamma nopede OT eJHa AbpkKaBa B JaZCH PETHOH: AKO eHa JbpsKaBa
HE MOXKE J]a OCUTYPH CPEICTBA 3a HY)KINUTE HA HACEICHUETO CH TS B3uMa 3aeMHu oT Cae-
TOBHaTa 0aHKa W APYTH MOAOOHH opraHm3anud. [IpobiaeMsT e, 4e ciex B3MMaHeTo Ha
3aeMa Ma HyXJa OT peOpMH, a Te PSIIKO ce MPABAT U B IIOBEUETO CIIydai ca CPEeITHATH
C HEZIOBOJICTBO OT HaceJeHMeTo. TakbB e U cirydast cbe [ ppukaTa ¢uHaHCOBAa KpH3a OT
2010r, 3a KOsITO HE € HaMepeHO perenue u mpe3 2017r.

MesxnayHapogaa npecTsIHOCT: HecrabmiHocTTa Ha majfieHa IbpXKaBa I OKPHIH
KPUMHHAJIHATE U €JIEMEHTH, KOUTO OT CBOSI CTPaHA Ie HAMPaBST BCHYKO MO CIIIUTE CH
Jla pa3pacTBaT JEWHOCTTa CH W3BBH IPAHUINTE HA JbPXKaBaTa CH M MO TO3M HAYHH IIIE
necrabmam3upar perunona. IIpumepn 3a ToBa ca CoManMHCKUTE MHUPAT, HAPKOTHIHHUTE
kaprenu Ha Komym6ust, MexxayHapoHaTa THProBUsI C XOpa | JIp.

Botina Ha pernonanHo mim riobanHo paumie: [loutn Beska abpkaBa B AHEIIHH
JTHU € 9acT OT MKOHOMWYECKH WM MONUTHYecKn cbhio3. Ynenkute Ha HATO Tps6Ba na
cna3Bat wicH 4-tu u 5-tu ot Xaptata Ha HATO, KouTOo ThacsT, e ako eiHa OT JbpiKa-
BUTE WICHKN OBJe HamaJHaTa TO TOBA € aTaka cpemly Bcsika emHa oT Tsax. HATO we e
€AMHCTBEHUAT ToisiM cbio3. Jpyr TaksB € BPUKC, cpro3 mexnay bpaswmus, Pycus, Un-
nus, Kurait u Peryonmka IOxna Adprka. Cpino Taka cbmiecTByBa u ApaOckara Jinra,
KOATO € Ha MKOHOMHYECKH IIPHHIIMI, HO WICHOBETE U Ca €IHHU OT Haii-OoraTute AbpiKaBH
Ha CBETa U TEXHUAT OOI HHTEpeC HEe € HEello, KOeTO Te O1Xa pHCKYBAJIHL.

3akiaoueHne

Brrpekn de o011ecTBEHO-TIOUTHYECKATa KPH3a HE € HOBO SIBIICHUEC B JHEIIHU JTHU €
HEJIOMYCTUMO J1a ObJIe TIO3BOJICHO Ha KOATO W Ja € OWIo IbpikaBa Ja M3Maja B TaKOBa
cberosiHre. CBETHT € CBBP3aH ¢ MKOHOMHYECKH HUIIKH, TOAIUIATEHH C WHTEPECH Ha
MaJIKH W TOJIEMH IbpPKaBH U aKO €Ha OT TAX C€ CKbCa, TO CBETOBHOTO KBIOO IIE ce
Ppa3HHUIIH.
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Abstract: This paper presents an innovative solution for recovering latent fingerprints
deposited on objects of interest for forensic investigation. The research effort focused on
developing an automated equipment capable to use multiple methods of recovery of latent
fingerprints and also transmit the acquired fingerprint in digital format in accordance to
AFIS requirements.
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1. Introduction

An important part of crime scene investigation consists of detecting, recovery and
preservation of traces of individual presence in a area of interest. For indentification of a
suspect, some unique individual attributes can be acquired from the crime scene. While
DNA contaminated objects are one of the most complex instrument for suspect
identification, human fingerprints are accessible, low cost, universal and confident
sources of individual identification.

Human fingerprints are markers of an individual identity which are unique, durable
over lifetime and have a high degree of dissemination in the environment. Forensic
identification by fingerprint analysis has been used since 20" Century and is still one of
the most important instruments in human identification. A fingerprint in its specific sense
is an impression left by the friction ridges of a human finger. The unique trace left by
human fingers are based on the particular arrangement of the friction ridges on the
contact surface of the finger. The ridges are formed by the distribution of dermal papillae
and perpetuated into the epidermal layer. The anatomical role of the friction ridges is
supposed to be in relation of amplifying the vibrations transmitted to receptive nerves
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when contacting surfaces with fingers and also to enhance the grip on wet object/surfaces
or slippery ones.

Before the use of digital acquisition and processing of images, some classification
systems have been developed in order to ease the process of matchmaking the acquired
fingerprint with the database entry. Classification systems include the Roscher system,
the Juan Vucetich system, and the Henry Classification System. The Roscher system was
developed in Germany and implemented in both Germany and Japan, the Vucetich
system (developed by a Croatian-born Buenos Aires Police Officer) was developed
in Argentina and implemented throughout South America, and the Henry system was
developed in India and implemented in most English-speaking countries.

In the Henry system of classification, there are three basic fingerprint patterns: loop,
whorl, and arch, which constitute 60-65%, 30-35%, and 5% of all fingerprints
respectively. There are also more complex classification systems that break down
patterns even further, into plain arches or tented arches, and into loops that may be radial
or ulnar, depending on the side of the hand toward which the tail points. Ulnar loops start
on the pinky-side of the finger, the side closer to the ulna, the lower arm bone. Radial
loops start on the thumb-side of the finger, the side closer to the radius. Whorls may also
have sub-group classifications including plain whorls, accidental whorls, double loop
whorls, peacock’s eye, composite, and central pocket loop whorls.

AILR Loap Whar Arch
{Right Loop) (Tented Afch)

Figure 1. Anatomical patterns of human fingerprint
2. Latent fingerprint, recovery methods of latent fingerprint

According to Forensic Science, there are three types of fingerprints. D.P.
Lyle, Forensic Science (ABA Fundamentals), p. 255 (2012):

—  Patent prints are the most accessible, since are visible to the naked eye. The
trace is generated by imprinting or removing a transfer substance (blood, grease, dust,
wet paint) by contact between the finger and a surface;

—  Plastic prints are three dimensional imprints caused by contact of the finger
with a moldable surface (soap, clay, wax) and imprints a permanent trace of the
fingerprint into the superficial layer of the material;

—  Latent prints are the most abundant sources of fingerprint recovery, since may
appear on any surface, but they are also the most difficult to detect and recover, since
they are invisible. The imprint is generated by the transfer of the body excretions present
on the finger (sebaceous grease, water soluble organic matter) on to porous or non-
porous surfaces.

In order to recover latent fingerprints from non-porous surfaces, powders are used to
recover the invisible imprint on the surface. The material should be finely powdered, non
reactive and adherent to the grease from the finger but not to the surface (glass, painted
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wood, plastics, marble, polished metals). Also, the color of the powder should be in
contrast with the one of the surface in order to acquire a high definition fingerprint. In
order to better preserve the imprint, magnetic powders are used, which are poured onto
the surface and spread over the imprint with a magnet, avoiding contacting the traces
with a brush.

Another method used for the same type of imprint recovery consists of using
cyanoacrylate (superglue) vapors for fixation and relevation of the imprint. The methods
imply the transport of the imprinted surface to the laboratory, and the operation is made
in a special fumehood, in which the vapors are generated, circulated and in which
polymerization occurs in presence of steam catalysis.

When the imprint of the finger is found on porous surface, some other methods are
used. The methods are based on chemical interactions between a reactant and the oily
residue left by human finger. The most important methods are iodine, silver nitrate and
ninhydrin reactions.

lodine methods rely on the property of solid iodine to sublimate into reactive gas,
that chemically interacts with the human trace generating brown colored traces. The main
disadvantage of this method is that the color fades away. By using starch solution, the
color can be preserved on the surface for several hours.

Silver nitrate reacts with the chlorine atoms present in human saline residue and
when exposed to ultraviolet light (artificial or sunlight) turns to a persistent black color.
This is the most suitable method for imprints left on paper.

The most used method for revealing human imprints on porous surfaces is based on
the reaction of the ninhydrin with the oils in the latent prints. The reaction can take place
by dipping the object/surface in the reactant or by circulating reactant vapors over the
object. The reaction develops a bluish trace on the fingerprint traces. The main
disadvantage of the method is caused by the slow kinetics of the reaction, up to several
hours. In order to accelerate the reaction, the local air temperature can by risen, if the
object/surface permits, up to 40°C.

COCECECEEE ERTETTTTETTERR

Figure 2. Recovery methods for latent imprints (from left to right: iodine, silver nitrate,
ninhydrin, magnetic power)
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3. Desgin and development of a a multi-purpose latent fingerprint recovery
cabinet

In order to optimize the forensic laboratory setup, a multipurpose latent fingerprint
recovery cabinet has been designed. This cabinet will have the following practical uses:

—  Recovery of finger imprints by using iodine reaction fixed with starch;

—  Recovery of finger imprints by using silver nitrate reaction;

—  Recovery of finger imprints by using ninhydrin reaction catalyzed by
temperature;

—  Digital capture of the revealed images by integrated photographic equipment in
optimal illumination conditions.

Based on the mentioned functionalities the cabinet will have the following technical
specifications:

- The cabinet volume will be of 200 liters;

- The acces door will have at least 50x50cm dimensions;

—  The temperature inside the cabinet can be controlled and regulated up to 750C
(treshold + 30C);

—  The humidity inside the cabinet can be controlled and regulated in the range of
20-80% absoulte humidity;

—  Automated door opening and warning sistem;

—  Program control and record of the parameters in the range of 10-100 minutes;

- Pressure control and inside air circulation system;

- UV-source;

- Polarized light source;

—  Sublimation/evaporation system for generation of water vapors, ninhydrin
vapors and iodine vapors;

—  Integrated parameters control and monitoring;

— Integrated evidence data, image aquisition and parameters recording and
transmission system.
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Water, iodine,
ninhydrin dozers

N y/

Figure 2. Functional scheme of the multi-purpouse finger'print recovery cabinet

The subsystem for temperature and gas control will consist of a heating source made
of Kanthal enclosed in a stainless steel pipe and insulated by aluminium oxide powder,
regulated via ECU by a temperature sensor (PT100). It will also have a electrical motor
fan to uniform the temperature, humidity and chemical gradinet inside the cabinet.

The cabinet will also have the following subsystems:

- Humidity generator and sensor

- Chemicals vaporisator and dozer to create the reactive atmosphere;

- Purging device with vacuum pump, droplet separator and air filter;

- Decontamination unit with air compressor (20bar max) and air tank (10l —
10bar)

- Electronic control unit (ECU) with integrated sensors and actuators for
integrated control of the cabinet. The unit will also have data logging and transmision
protocol via Ethernet/USB protocol.

4. Conclusion

In order to obtain detailed, reproducible forensic information regarding person
identity, a lot of standardized equipment is needed. Latent fingerprint recovery is a
complex technique which requires different approaches, with regard to the type of
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support material, wheatear is porous or non-porous and also requires an evaluation of the
integrity of the finger imprint on the respective media. Different recovery techniques are
to be applied in every particular situation. The support equipment is voluminous and
expensive. One multipurpose cabinet that can support recovery using powder, ninhydrin,
iodine and cyanoacrilate reactions and also acquire standardized data proves to be a
optimized and necessary equipment in a modern forensic laboratory.
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Introduction

Hybrid rocket motors are propulsion systems known since the early 20" century.

The concept of such motors is that they use oxidant species and fuel that are in dis-
tinct solid state and are spatially separated from each other, resulting in a high degree
of safety. Additional to safety, this type of motor can be easily designed environment
friendly by using the appropriate non pollutant oxidant species and fuels. Compared
to solid rocket motors, the technical advantages of this motor are the capability to be
shut-off and reignited and to be throttle controlled. They also have an advantageous
design compared to liquid rocket engines and they could prove to be more reliable.
Compared to the more known bipropellant liquid motors the hybrid rocket motors
present the following advantages:

They have a less complex design due to a single propellant being liquid and so
the installation for propellant delivery and the valves are reduced to half;

The explosion hazard is reduced because only a small fraction of the two
species involved in combustion can mass contact by any mechanical failure.
The solid state of the fuel prevents this situation;

The solid state of the fuel and the absence of oxidant species permit the
inclusion of metal particles in the fuel grain, raising the specific impetus and
the density of the fuel.

Fuels in the solid state generally have higher density than those in the liquid
phase, reducing overall system volume;

Reduced combustion instabilities because they do not typically exhibit high
frequency combustion instabilities that plague liquid rockets due to the solid
fuel grain breaking up acoustic waves that would otherwise reflect in an open
liquid engine combustion chamber.
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Thermal effect on the walls of the combustion chamber is reduced since the

solid fuel grain acts like a thermal insulator.

Compared to solid propellant rocket motors, hybrid designs have the following

advantages:

Higher theoretical specific impulse - Possible due to limits of known solid
oxidizers compared to often used liquid oxidizers;

Less explosion hazard - Propellant grain is more tolerant of processing errors
such as cracks since the burn rate is dependent on oxidizer mass flux rate.
Propellant grain cannot be ignited by stray electrical charge and is very
insensitive to auto-igniting to do heat. Hybrid rocket motors can be transported
to the launch site with the oxidizer and fuel stored separately, improving safety;
Fewer handling and storage issues - Ingredients in solid rockets are often
incompatible chemically and thermally. Repeated changes in temperature can
cause distortion of the grain;

More controllable - Stop/restart and throttling are all easily incorporated into
most designs. Solid rockets rarely can be shut down easily and almost never
have throttling or restart capabilities.

Hybrid rocket motor configuration and oxidizer sources

A basic hybrid rocket motor consists of a combustion chamber where the solid

fuel is situated, an oxidizer tank and a nozzle. The oxidizer is sprayed out into the
combustion chamber and passes a central bore trough the fuel grain where starts to
combust, producing hot gases that are ejected trough the nozzle, creating thrust. The
heat melts, vaporizes and pyrolises the surrounding fuel thus maintaining the
combustion in direct relation with the regression rate of the solid fuel.

Igniter Injector

Figure 1. Hybrid rocket motor conceptual overview

As it is described in figure one, the system also can contain turbo pumps or

another inert pressurized gas tank if the oxidizer used does not self-pressurize itself.
The oxidizer is sprayed in the combustion chamber trough an injector. The models
for hybrid rockets also contain a pre-combustion and a post-combustion chamber.
When starting or restarting the motor an igniting source is used. Some designs are
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referred as Reverse Hybrids, meaning that the oxidizer is the solid deposited inside
the combustion chamber while the fuel is deposited in liquid state into a storage tank.

The oxidizers used for hybrid rocket propulsion varies from cryogenic liquids
like liquid oxygen (LOX), liquid fluorine(LF) to non cryogenic liquids like hydrogen
peroxide (H202), nitrous oxide (N20), dinitrogen tetraoxide (N204) etc. While
LOX and LF offer some superior motor performance they also manifest
disadvantages when regarding their cryogenic state, the need to be pressurized by
other inert gas or turbopumps and the same disadvantage is present when using
(H202). Dinitrogen tetraoxide has the disadvantage that is corrosive, toxic and
fumigating, thus being a dangerous chemical to use and handle.

The use of N20 in hybrid rocket motors seems to represent the most feasible
solution because of the following advantages:

- itisasaturated liquid at room temperature (51 bar at 20°C);

- itisa safe to use monopropellant, and can be used to start up the motor without
the use of an additional liquid fuel;

- high stability at room temperature;
- reduced toxicity;
- ithas high density and low pressure in storage;

3. Fuel selection

The solid fuels used in hybrid rocket motors consists mainly of short and long
chain alkanes, thermoplastic or thermoelastic polymers. These materials have been
tested in different configurations and with different kinds of oxidants. The first
experimental designs used jellified gasoline (Soviet GRID 9-1932) or even cryogenic
short chained hydrocarbons. These solution pose technical problems related to the
structural integrity of the fuel. In 1951, Pacific Rocket Society tested the XDF-23,
which consisted in a LOX-rubber propellant system. Although they succeeded
reaching an altitude of 9 km, the slow burning rate of the polibutadiene (PB) used
hindered future development. The next advancement was the use of polyethylene
(PE) as a fuel, like the H202-PE motor tested by General Electric in 1950’s which
demonstrated the easy throttling of hybrid motors but also that the regression rate of
the fuel was unsatisfactory. Research conducted in the domain resulted in more
elaborated organic fuels like polybutadiene acrylonitrile (PBAN) or polymethyl
methacrylate (PMMA) doped with lithium, lithium hydride or magnesium. United
Technologies Corporation, sponsored by NASA developed in the 1960-1980 period
different motors using PB-PMMA and liquid oxygen-liquid fluorine mixtures or
fuming nitric acid. The results were satisfactory, obtaining 380s for a 1.07m diameter
motor. In Europe, ONERA also tested nylon and nylon derivated fuels. In Sweden,
Volvo tested the use of fuming nitric acid and a mixture of aromatic amines and PB.
In 1981-1995 Starstruck and Amroc tested several combinations of LOX and PB and
hydroxi terminated polybutadiene (HTPB). They obtained up to 1.1 meganewtons of
thrust. The main problem was the low frequency instabilities and the structural
collapse of the complex, multiport wagonwheel shaped motor. After 2000, Lockhead
Martin and NASA developed and flight tested some LOX-HTPB motors capable of
delivering 270kN of thrust with the intended scope to replace a two or three stages
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rockets of the same dimension. The HTPB fuels in conjunction with N20O were the
source of thrust in the Space Ship one vehicle built by Scaled Composites. They
obtained a 80s burning time motor capable of thrusting a 3 person shuttle at a altitude
of 114km, but they experienced some combustion instabilities.

The main challenge experienced by the research made in the domain was related
to the slow burning of the polymer fuel. This is caused by the regression rate of the
fuel which is dependent by the thermal properties of the polymer and the heat
transfer from the burning front to the material to be melted, then pyrolised/gasified.
The solutions taken into account to overcome the impediment were the following:

- multi-port channel design — this solution intends to expand the reaction surface
by creating multiple bores trough the fuel grain. Even though the thrust of the
motor raises, the overall volume efficiency of the motor drops caused by the
large fraction of empty space inside the motor. The multiport grain design also
encounters uneven burning of individual ports and structural collapse of the
unburned fraction when the ports expand one to each other. The unburned
fraction of the motor is estimated to be around 10% mass fraction of the total
fuel. The design of multi-port fuel grain motor rocket requires usage of
complex web support structure for the fuel and injectors for each port or a
generous pre-combustion chamber with complex hydrodynamic design;

- addition of solid oxidizing particles in the fuel grain — this is the concept of
tribrid rocket motor. The inclusion of self-decomposing oxidants leads to the
growth of the heat transfer by surface reactions. The obvious disadvantage of
this solution is that the fuel grain turns into a solid propellant, which cancel the
possibility to stop the motor and the throttle capacity diminishes. The inherent
safety of the hybrid motor is also canceled due to the crack vulnerability of the
motor to cause overpressure and explosion of the chamber. Also this design
causes instabilities in burning, pressure spikes and motor rattling;

- injection head with swirl injection design — this design intends to raise the local
mass flux by injecting the liquid propellant into the port with a large tangential
component, thus maximizing the regression rate of the solid fuel. The
centrifugal effect develops a much intense interaction between the oxidant and
the fuel. The disadvantages of this design are that the motors are of complex
construction and also the burning parameters vary with time and space inside
the combustion chamber.

Recent advances in the domain conducted in the domain use paraffin as a
propellant. Space Propulsion Group and Stanford University conducted research and
dozens of test with paraffin (CnH2n+2) waxes (n=16-45) and PE waxes (n=45-90).
Paraffin waxes burn 3-5 times faster than classical fuels as PE or HTPB. The reason
why the wax burns faster is related to the liquefying hybrid fuels theory (Stanford,
1997) in which these fuels burn by forming a liquid layer on their burning surfaces
and creates the possibility of entrainment of mass transfer from the liquid layer intro
the stream of oxidant. The regression rate is the sum of both vaporization and
entrainment of liquid droplets of fuel into the oxidant stream.

The advantages of paraffin wax solid fuel grain are the following:

- The fuel is non-toxic, non-carcinogenic, non-hazardous and environmentally
friendly. The products of combustion are carbon dioxide and water;
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- The fuel is inexpensive and easy to acquire;

- Easy to transport and process as being an inert material in a broad range of
conditions;

- Easy processing due to the thermal properties of the material. No
polymerization reaction takes place and is no need for curing agents;

- Ability to precisely adjust the regression rate of the fuel without dramatically
changing the processing technique or the composition of the fuel;

- Paraffin waxes are hydrophobic, making them the ideal matrix for metal
particle inclusion;

- Being chemically inert, they have an theoretical infinite storage life;

- The glass transition of the paraffin-based fuel is around -108°C, 40K lower than
the glass transition of rubber like fuels. Since paraffins are crystalline, the glass
transition effect on mechanical properties are less severe compared to those
happening in cross-linked rubber;

- Paraffin fuels are approximately 17% much denser than liquid kerosene.
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Figure 2. Entrainment mass transfer mechanism.

The advantages of using paraffin wax in hybrid rocket motors was evidenced in
the tests conducted by Space Propulsion Group, where they obtained a 25kN of thrust
using a 28 centimeter diameter motor and 100kN of thrust using a 56cm diameter
motor capable of lifting more than 10 metric tons.

4. Design of the innovative hybrid rocket motor

We aim to develop and test a new configuration of hybrid rocket motor that will
use state of the art solutions. In order to mitigate the shortcomings related to low
regression rate and the combustion instabilities, our rocket motor will use a new type
of inhomogeneous fuel grain made of two layers of PE paraffin wax doped with
metal particles. Also, the combustion parameters will be controlled using an
innovative system of real-time sensors mounted inside the chamber.
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Compared to classic paraffin wax, the PE wax we intend to use has a superior
melting temperature, thus preventing the fuel grain to liquefy and collapse inside the
chamber. This will be the choice for the inner fuel grain layer, when the mass flux
rate can be easily sustained, and another, metal particle doped paraffin wax outer
layer, enhancing the regression rate when the interior section of the fuel grain
becomes considerably large and the ratio oxidizer to fuel becomes overbalanced. The
thermal characteristics of the paraffin waxes are illustrated in figure 3:

Ean T T

oo} Boiling Temperature
gan} "
wanf "
-
- 4
a0} o

£
taaf e ———
o it w N
g - ) o
o bR S
o -~ — L |
iy W
L1 R Melting Temperature PE Waxes
o
/
20 |
' 7] 06 Bl

dolecuier Welght, g

Figure 3. The relation between the molecular weight and the melting temperature of
paraffin waxes (Arif Karabeyoglu, SPG Corp, 2008)

One distinct advantage of using paraffin wax is that can be easily casted when
molten. On this property we intend to develop an innovative, two layered, gradient
distributed metalized particle fuel grain. This new configuration will be designed in
direct relation with the regression rate and will help in achieving constant
combustion parameters and uniform thrust. The compensation of the expanding
central bore will be made by a rising density of metal particles with the radius. This
will be achieved by casting the motor in molten form under centrifugal force. The
metallic particles will be micron sized and will be composed of aluminum,
magnesium, cooper, etc. The innovative fuel grain is illustrated in figure 4:
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Figure 4. The innovative fuel grain

5. Command and control of the burning parameters

The combustion stability will be achieved by correlating the innovative design of
the grain with a real-time control of the volume of oxidizer injected in the
combustion chamber. In this regard it is intended to use sensors which would monitor
the pressure and temperature in the combustion chamber and a real time acquisition
and control system based on a new generation controller. The configuration of the
system is presented in Fig 4 hereunder.
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Figure 5. Block diagram of electronic circuit

For a long period of time one of the main problems of developing reliable control
loops was the lack of sensors capable to withstand the harsh environment
characteristic to space programs and furthermore the high temperatures characteristic
to the rocket motor. There are new and promising materials such Gallium Nitride
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which could solve these problems and the target of this project is to use sensors
produced from this material in order to establish a reliable control loop for this
application.

Proportional integral derivative (PID) control is the most commonly used control
algorithm in the industry today. PID controller popularity can be attributed to the
controller's effectiveness in a wide range of operation conditions, its functional
simplicity, and the ease with which engineers can implement it using current
computer technology. Model predictive control (MPC) is a multivariable control
strategy that has been most widely applied in the process industries. The basis
concept in MPC is that dynamic model of the process and available measurements
are used to predict future process behavior.

The realization of digital control systems are dominated by the general-purpose
microprocessor systems. Recent advances in reconfigurable hardware technology
have made the FPGA (Field Programmable Gateway Array) a suitable platform for
accelerating control actions computations. FPGAs are a good alternative to
application specific integrated circuits (ASICs) for high speed embedded MPC
applications since they offer much reduced low-volume cost, greater flexibility, and a
shorter design cycle. The FPGA based-controllers offer advantages such as high
speed, complex functionality, and low power consumption.
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Figure 6. Analysis of the control model to be used
5. Conclusions

The rocket motor we aim to develop will bring innovative design in the attention
of the international scientific community and practitioners in the domain. Both for
Europe and Romania, our research effort will contribute to the domain of hybrid
rocket propulsion and the applicability domains of launchers and nano-satellites. The
solutions of hybrid rocket motors contribute to the broadening of spatial applications
to smaller entities and for commercial applications of spaceflight.
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Abstract: In the context of worldwide efforts for greener munitions development, the aim of this
paper is to present some experimental studies regarding synthesis and characterisation of new
generations of greener and safer binders for energetic formulations. These binders can contrib-
ute to enhance the safety and reduce the environmental impact of the formulations in manufac-
ture and recovery/reuse. The first class of binders was designed for recyclable explosive formu-
lations. For this purpose, “smart” polymeric binders were synthesized based on acrylic acid
and other acrylic monomers. Their main feature is they are soluble in water at slight alkaline
pH allowing facile recovery of explosive fillers without using organic solvents, while maintain-
ing their chemical and physical characteristics. A second class of binders based on polyurea
was designed for use in solvent free pyrotechnic compositions. These polymers allow wet or dry
pressing of the pyrotechnic compositions without using volatile organic solvents. The rubbery
texture of the polyurea minimizes the risks associated to the dry pressing of other brittle binders
and improves the safety characteristics while maintaining the performance.

Keywords: binders; polymers; environment; explosives; pyrotechnics

1. Introduction

In the last few years people became more aware of the negative impact of their ac-
tions on the environment. International and European environmental legislation became
harsher in order to avoid the irreversible damage of the natural environment. In this
context, the development of safer and greener energetic formulations is mandatory on the
way of reducing the effects on the environment and human health. On the other hand, the
necessity of developing safer ammunition, finding reliable and efficient methods for the
demilitarization and disposal of ammunition [1, 2] turned into a challenge for the re-
searchers because this process is complex, dangerous and expensive. The removal of
energetic materials, especially secondary explosives, is one of the most difficult steps in
this process. Conventional methods are based on solvent solubilisation or water jet re-
moval of explosives from the ammunition shell [2]. Following this process, the energetic
material (EM) is extracted and then it can be neutralised or recovered, recycled and
reused. Neutralisation of energetic materials usually involves open burning or open deto-
nation, which are limited or no longer accepted in many countries. An alternative option
is incineration in special designed facilities with subsequent air purification systems.
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Another challenge of the EM recovery process is to maintain intact their physical and
chemical properties.

Pyrotechnic systems, used in military applications but also for civilian purposes, in-
volve the same safety and environmental requirements like ammunition systems. Conse-
quently, the conventional manufacturing process of a pyrotechnic mixture is no longer
satisfying these requirements. Typical pyrotechnic compositions contain around 10% of a
natural or artificial hard polymeric binder that is compacted to a dense solid by molding
in a die. The process of obtaining a pyrotechnic mixture implies the dissolution of the
polymer in a solvent (ethylic alcohol, isopropyl alcohol, ethyl acetate, or acetone), the
addition of the lacquer to the mixture of solid components, the granulation and finally the
removal of the solvent. The granular composite is then pressed at high pressures in metal-
lic dies or directly in pyrotechnic device cases. These conventional technologies de-
scribed above imply many hazards associated to the use of a volatile and flammable
solvent for the preparation of an explosive material, as well as the use of high pressures
and metallic dies to load sensitive materials. The environmental burden is also of im-
portance because of the inherent VOC emissions.

In this context, the purpose of this study was to synthesize a new generation of eco-
friendly binders, which could allow facile recovery of the explosive filler, without using
organic solvents, while maintaining its chemical and physical properties and also to
investigate the possibility of developing a modern polyurea-based binder (from cross-
linked pre-polymers) for pyrotechnic compositions which aims to join its excellent prop-
erties with the safety and performance requirements.

2. Materials and method

2.1.  The Materials

2.1.1.  Plastic bonded explosives experiments

Polymeric binder: Butyl acrylate (BuAc, FLUKA, 98%), 2-ethylhexyl acrylate
(2EHA) - industrial grade, ethyl acrylate (EtAc, ALDRICH), acrylic acid (AAc,
FLUKA, 99%), azobisisobutyronitrile (AIBN), N,N-Dimethylformamide (DMF, Merck).
Solubility tests: Toluene, methanol, absolute ethanol, hexane, propylene glycol, acetone,
petroleum ether, ethyl acetate, ethylene glycol, dimethylsulfoxide (DMSO), DMF and
chloroform

2.1.2.  Pyrotechnics experiments

Polymeric binder: Poly(propylene glycol)bis(2-aminopropyl ether) - Mn=2000 Da
(PPG2000, Sigma Aldrich), Poly(propylene glycol)bis(2-aminopropyl ether) - Mn=4000
Da (PPG4000, Sigma Aldrich), triethylenetetraamine (TETA, Sigma Aldrich), Isopho-
rone diisocyanate (IPDI, Sigma Aldrich). Pyrotechnic composition: Priming composition
(based on barium peroxide and magnesium, Military Technical Academy) and ethanol
(Sigma Aldrich) were used as received. Barium nitrate (Ba(NO3)2, Sigma Aldrich),
magnesium (Mg, powder, Sigma Aldrich), barium peroxide (BaO2, Sigma Aldrich),
polyvinyl chloride (PVC, powder, Oltchim S.A.), Phenol-formaldehyde resin (Iditol, UM
Sadu Gorj).

2.2. Methods
2.2.1. Preparation of the polymeric binders for explosives
Mixtures of 2EHA, EtAc, and BuAc with AAc monomers were prepared in three dif-
ferent molar ratios 3:7, 5:5 and 7:3, each one containing the monomers (total volume
4mL), the initiator (1% versus monomers (w:v)) and solvent (16 mL). In order to elimi-
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nate the oxygen from the flasks, nitrogen was purged in the solution for 15 minutes and
then, the flasks were introduced in an oil bath at 65°C and allowed the reaction to take
place under magnetic stirring for 24h. The obtained polymers were precipitated in petro-
leum ether in polyethylene test tubes to avoid sticking on the walls.

Polymer/sand composite: The first trial of evaluating the behaviour of the binder de-
signed for energetic materials consisted in using sand as inert filler. The polymer
EtAc/AAc with 3:7 molar ratio was selected for this experiment: 0.306 g of EtAc/AAc
were dissolved in 5 mL of DMF and then 5.794 g of sieved sand (0.1 - 0.2 mm fraction)
were added. The mixture was allowed to dry partially for 1h, at room temperature, under
slow mixing, and then it was granulated by passing it through a 1-mm sieve. The gran-
ules obtained were dried up to constant weight in an oven at 60 °C. 2-g portions of granu-
lar composite material were pressed at 1400 bar using a hydraulic press and a 10-mm
diameter steel mould, in cylindrical shaped pellets.

2.2.2. Preparation of the pyrotechnic mixtures with polyurea binder

The pyrotechnic compositions were obtained by following these steps: ingredients
drying; milling; granulometric sorting; dry mixing; lacquer preparation (for Iditol bind-
er); wet mixing (for Iditol binder); partial drying; granulation; final drying and pressing.
The first step consisted in the granulometric sorting of the solid components (Ba(NOs),,
BaO,, Mg and PVC). Only the 200um fractions were used further. The classical pyro-
technic composition using Iditol binder was prepared by mixing the solid components
with the resin (50% ethanol solution), passing them through a sieve and allowing them to
stay for 24 hours at 60 °C. The pyrotechnic compositions using polyurea binder were
obtained in two stages: firstly TETA and PPG (PPG2000 or PPG4000) were mixed with
the solid components, then IPDI was added and the mixture was stirred vigorously. The
whole mixture was passed through a sieve and cooked in oven for 72 hours at 60 °C.

With the aim of studying the combustion and mechanical properties, cylindrical
charges containing 2 g of each pyrotechnic composition were manufactured using a
metallic mold (10 mm inner diameter). The pyrotechnic mixtures were pressed with a
hydraulic press (PC1_P, PC2_P and PC3_P). In order to demonstrate that the composi-
tions containing polyurea can be pressed by hand, wet pressing was performed using the
same mold and the cylinders (PC2_H and PC3_H) where then allowed to dry for 72
hours at 60 °C. Hand pressing consisted of placing a load of 10 kg on the mold, in order
to have the same loading pressure for all the samples. The reagents ratios in the composi-
tion for each pyrotechnic mixture are presented in Table 1.

2.3. Characterisation

In order to evaluate the safety and performance characteristics of the energetic mix-
tures, various analyses were performed. The polymers designed to be used as explosive
binders were investigated by FT-IR and DSC means and trough solubility tests, as men-
tioned below.

FT-IR spectra were registered with a Bruker VERTEX 70 spectrometer with ATR
device, using 32 scans at a resolution of 4 cm-1 and the characteristic frequencies of the
molecules of each polymer were determined.

The glass transition temperature (Tg) of the synthesized polymers was determined by
measurements with NETZSCH 204 F1 Phoenix apparatus, under nitrogen, at a heating
rate of 10 °C/min. Samples weighing ca. 10 mg were heated/cooled between -80 °C and
150 °C, Tg being determined from the kink point during the second heating cycle.
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Water absorption tests: Granular particles of each synthesized polymer were intro-
duced in 200 mL of distilled water. After being maintained for 24h, at 20°C, the poly-
mers were filtered, weighted and the water absorption percentage was calculated. Solu-
bility tests: 20 mg of each synthesized polymer and 5 mL of solvent were introduced in
sealed glass tubes.

Table 1: Composition of the pyrotechnic mixtures

Comp. Oxidant Fuel | Additive Binder
Ba(NOs), |BaO, | Mg PVvC Iditol Polyurea Polyurea
[%] [%] | [%] [%] [%] (PPG2000) | (PPG4000)
(%] (%]
PC1_P 10 - -
PC2_P - 10 -
PC3 P 55 10 15 10 - - 10
PC2_H - 10 -
PC3_H - - 10

After being maintained for 24 h, at 20°C, polymer dissolution was observed. Solubili-
ty test — alkaline solution: An alkaline solution 1M with pH=14, was obtained by mixing
4 mg of NaOH and 200 mL of distilled water. Starting from this solution, alkaline solu-
tions of pH 13, 12 and 11 were obtained. Afterwards, 20 mg of each polymer were intro-
duced in 15 mL graduated glass tubes. The tubes were filled with alkaline solution and
were sealed with septa tops and they were kept for 24 h at 20 °C, 30 °C and 50 °C. After
24 h the polymer dissolution was observed.

The pyrotechnic mixtures were characterized by using the following types of anal-
yses: DTA, DSC, thermal vacuum stability, calorimetric bomb, burning experiments,
determination of moisture content, mechanical properties, impact sensitivity and friction
sensitivity. Their properties were also theoretically evaluated by using specialized NASA
software - CEA (Chemical Equilibrium with Applications). The thermal behaviour and
the stability of the pyrotechnic mixtures were analyzed through Differential Thermal
Analysis (DTA) and Differential Scanning Calorimetry (DSC). An OZM 551 Ex Differ-
ential Thermal Analysis System was used and the samples (25-30 mg) were heated from
30 °C to 450 °C, with different heating rates: 10 °C/min, 15 °C/min, 20 °C/min and 25
°C/min. DSC was performed using a Perkin Elmer PYRIS Diamond DSC instrument.
Samples having 2-5 mg were heated from 30 °C to 450 °C with different heating rates: 5
°C/min, 7.5 °C/min, 10 °C/min and 12.5 °C/min.

The pyrotechnic compositions were also subjected to the thermal vacuum stability
test, which consists of artificial aging of 5 g of sample at 100 °C for 40 h [3]. Their
chemical stability is reported as volume of gases released per grams of sample. The heat
of combustion was evaluated using an AVL Ballistic instrument (calorimetric bomb). For
this measurement, 2 g of each sample were initiated in a closed vessel using a hot wire.
The specific volume of the gases released from the calorimetric bomb was measured
using a Julius Peters gas-meter. For the burning experiments, a video camera, a lux meter
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and a thermal camera were used in order to evaluate the behaviour of the pyrotechnic
composition. For each composition, five measurements were performed and the average
value was reported.

The burning rates of the pyrotechnic compositions were calculated by dividing the
length of the cylindrical charges by the duration of their combustion.

The intensity of the light resulted during the combustion experiments was calculated
by multiplying the illuminance (measured with the luxmeter) with the square of the
distance between the instrument and the cylinders.

The temperature of the flame generated during the pyrotechnic compositions com-
bustion was measured with a thermal camera. The moisture content of the pyrotechnic
mixtures was measured using an Axis Thermobalance. For this analysis, 5 g of sample
were heated at 100 °C for 2 h, and weighted every 150 s. For each composition, three
measurements were performed and the average value was reported. The mechanical
properties of the synthesized materials have been evaluated using a Brookfield CT3
texture Analyzer, equipped with a 4500 g cell and a TA4/1000 compression accessory.
The tests were performed at room temperature, at a compression rate of 1 mm/s. The
cylinder-shaped samples were compressed up to a strain of 90%. In order to obtain rele-
vant results, five specimens of each composition were compressed and a compressive
stress-strain diagram was plotted.

The impact sensitivity of the pyrotechnic compositions was evaluated using the Kast
fall hammer instrument. In order to perform this measurement, 25 mg of sample were
placed between two metallic cylinders fixed in a bigger metallic ring and then placed on
a metallic support. The sensitivity to impact was evaluated as the energy (height multi-
plied with the gravity of the hammer) necessary to initiate 50% of the samples. The
friction sensitivity was determined using a BAM Friction sensitivity instrument. The
compositions were placed between a ceramic cylinder and a ceramic plate which were
passed one over the other while the apparatus applied various pressing forces. The fric-
tion sensitivity is determined as the minimum applied force that initiates 50% of the
samples.

In order to evaluate also theoretically the chemical equilibrium compositions and the
thermodynamic properties of the new pyrotechnic compositions, CEA software (Chemi-
cal Equilibrium with Applications) was used.

3. Results and discussions

3.1.  Polymeric binders for explosives

Following the procedures described above, 2EHA/AAc, BuAc/AAc and EtAc/AAc
copolymers in different molar ratios: 3:7, 7:3 and 5:5, were synthesized. The conversions
obtained are given in Table 2.

Table 2: 2EHA/AAc, BuAc/AAc and EtAc/AAc conversions

Molar ratio Conversion Conversion Conversion
2EHAJAAC [%] EtAc/AAC [%] BuAc/AAc [%]

73 28.5 94.1 85.4

55 70 85.3 87.7

37 81.3 87.9 85.8

It was observed that the conversion increases with the amount of acrylic acid. In the case
of 2EHAJAAC, after 24h, the polymer with 7:3 molar ratio was viscous and did not precipitate;
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the polymer with 5:5 molar ratio precipitated and the polymer with 3:7 molar ratio was cloudy,
viscous and did not precipitate. The best conversion of EtAC/AAc copolymer was obtained
for a 7:3 molar ratio. After 24 h, the EtAc/AAc copolymer with 3:7 molar ratio precipitated;
the polymer with 5:5 molar ratio precipitated (less than 3:7 EtAc/AAc) and the polymer with
7:3 molar ratio did not precipitate, was viscous and cloudy. Very good conversion rates were
obtained (over 80%) for the BuAc/AAc copolymer.

Following FT-IR analysis, the characteristic bands of each polymer were observed.
There were also observed the increase/decrease of characteristic peaks versus concentration.

Table 3 shows the values obtained for the glass transition temperatures (Tg). In the
case of 2EHA/AAc copolymer, Tg decreases, from 57.8 ° C to - 25.9 ° C, due to the
content of AAc in the polymer. Tg value of 2EHA/AAc copolymer increases with the
AAc content, AAc homopolymer having Tg ca. 105 °C. Also, if the amount of 2EHA
increases, Tg of 2EHA/AAc copolymer decreases, 2EHA having a Tg around -50°C. The
Tg variation shows copolymer formation.

Table 3: Tg values for 2EHA/AAc polymer

. Tg of 2EHA/AAC Tg of EtAc/AAc Tg of BUAc/AAc
Molar ratio of the copolymers copolymers copolymers
comonomers o o o
[C] [C] [C]
7:3 -25.9 3.6 32.7
5:5 30.9 48.7 725
37 57.8 109.1 109.3

BuAc/AAc copolymer showed that Tg decreases in value, from 109.1 °C to -3.6 °C.
This is due to the content of AAc in the copolymer. If more AAc is added, the Tg value of
BuAc/AAc copolymer increases. More, if the amount of BuAc increases, Tg of BUAC/AAc
copolymer decreases, BuAc having a glass transition temperature around -54°C. It is to note
that in the case of large amounts of AAc, the value of Tg exceeds the Tg value of pure
pAAc, although BuAc FT-IR spectra showed the presence of the copolymer. Probably, due
to dehydration, intramolecular anhydride copolymer cycles form during DSC analysis,
which yield higher Tg values than expected. Anhydride cycles stiffen chain and thus in-
crease the Tg, which can reach 140 °C at a content of 100% cycles [5].

In the case of EtAc/AAc copolymer it can be observed that Tg value decreases from
109.3 °C t0 -32.7 °C. This is also due to the content of AAc in the polymer. Moreover, if
the amount of EtAc increases, the Tg value of EtAc/AAc copolymer decreases, EtAc
having a glass transition temperature around -24 °C. In this case it is also likely to occur
anhydride cycles formation, as shown by the higher Tg value for the copolymer 3:7
versus the value reported in the literature for pAAc.

After characterising the synthesized copolymers, they were subjected to several solu-
bility tests, as mentioned below.

The aim of this study was to find a polymer capable of dissolving in an alkaline solu-
tion, while being insoluble in water. Ammunition can be stored in locations with high
humidity, transported on a rainy weather or at some point immersed in water, so the
polymer must be waterproof. To determine the water absorption degree of the synthe-
sised polymers, 30-40 mg of polymer were immersed in 200 mL distilled water for 24h.
After 24h, the polymers were weighted and the water absorption degree was calculated.
The results are shown in Table 4. The results indicate that the water absorption percent-
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age is rather low. It can be also observed that the percentage value decreases while in-
creasing the BuAc, EtAc and 2EHA comonomers ratios in the copolymer.

The synthesized binders should be soluble in an organic solvent, in order to be able to
be used to coat explosive crystals. For this purpose, firstly, they have to be solubilised,
then the lacquer obtained is mixed with the solid particles and, in the end, the solvent is
evaporated. The copolymers obtained were introduced in different polar and non-polar
solvents to determine whether they are soluble or not.

The solvents used were: toluene, methanol, absolute ethanol, hexane, propylene gly-
col, acetone, petroleum ether, ethyl acetate, ethylene glycol, DMSO, DMF and chloro-
form. The results obtained are shown in Table 5.

Table 4: Water uptake for the copolymers obtained after 24h of swelling

. Initial Final weight
Copolymer Molar ratio of the weight after 24h Water absorp-
comonomers tion [%]
[mg] [mg]
37 14.0 16.0 14.28
2EHA/AAC 55 6.4 7.1 10.93
7:3 9.9 10.2 3.03
37 30.5 40.4 32.45
BuAc/AAc 55 36.5 47.1 29.04
7:3 374 39.5 5.61
37 8.3 10.1 21.68
EtAc/AAC 55 10.0 12.0 20
7:3 12.3 16.7 11.38
Table 5: Polymers solubility after 24h
2EHA/AAC EtAc/AAc BuAc/AAc
Solvent
37 | 55 | 73 | 37 | 55| 73|37 |55 |73
Toluene - - + - - - - - -
Methanol - - - - - - - - -
Absolute ethanol + + + + + + H- | H- | -
Hexane - - - - - - - - -
Propylene glycol - - - + + - - - -
Acetone +- + + +- + + - + +
Petroleum ether - - - - - - - - -
Ethyl acetate - - + - - + - - +
Ethylene glycol - - - + + - - - -
DMSO - + +
DMF + | o+ |+
Chloroform - - - - - - - - -

*(-) polymers not dissolved; (+) polymers dissolved; (+/-) polymers partially dissolved
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The central aim of this work was to obtain a binder which is soluble in an alkaline
aqueous solution without modifying the physical and chemical properties of the explo-
sive filler. The classical binders exhibit very good mechanical, physical and chemical
properties, but during the recovery process of explosives at the end life of ammunitions,
their properties change. For this test, 30-40 mg of each polymer was immersed in test
tubes of 15 mL filled with alkaline solution. The tubes with polymer and alkaline solu-
tion were sealed and maintained for 24h at 20°C, 30 °C and 50 °C. The results obtained
are presented in Table 6.

It is important to observe that EtAc/AAc polymer with 3:7 molar ratio dissolved in
the alkaline solution with pH 11 at 30°C. At 50 °C, for the alkaline solution with pH 11,
three polymers dissolved: 2EHA/AAc molar ratio 3:7, EtAAc/AAc molar ratio 3:7 and
BuAc/AAc molar ratio 3:7.

With the purpose of evaluating the behavior of a composite containing the binder, cy-
lindrical pellets containing EtAc/AAc (with 3:7 molar ratio) and sand (as inert filler)
were obtained as described in Methods section. The cylindrical pellets were introduced in
100 mL alkaline solution with pH 11 at room temperature (20°C). After 24 h, the com-
plete disintegration of the cylinders was observed (Figure 1). The alkaline solution be-
came viscous indicating that the polymer was dissolved. The resulting solution was
filtrated and the sand was recovered having the same granulometric properties.

Table 6: Polymers solubility after 24h

Solvent Temp 2EHA/AAC EtAc/AAc BuAc/AAC
[°C] 37 |55 | 73 |37 |55 | 73|37 |55 | 73
pH 14 20 + + +
pH 13 20 + + -
pH 12 20 - - - - - - - - -
pH 11 20 - - - - - - - - -
pH 13 30 + + - + + + + + +
pH 12 30 - - - - - + + + +
pH 11 30 - - - + - - - - -
pH 13 50 + + - + + + + + +
pH 12 50 + + - + + + + + +
pH 11 50 + - - + - - + - -

*(-) polymer not dissolved; (+) polymer dissolved
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Figure 1: Polymer/sand composite disintegration

3.2.  Polymeric binder for pyrotechnics

Two types of polyurea further used as binder in our pyrotechnic compositions were
synthesized by mixing two amino functionalized compounds PPG2000 (or PPG4000)
and TETA with an isocyanate component, IPDI. The introduction of TETA conducts to a
cross-linked polymer network, which brings various advantages: a shorter reaction and
curing duration enhanced mechanical properties and moisture resistance. The difference
between the polyurea obtained by employing PPG2000 or PPG4000 consists in the mal-
leability of the polymer. Thus, polyurea synthesized with PPG4000 is more flexible due
to the longer aliphatic chains from its structure. Depending on the application for which it
is designed, PPG2000 or PPG4000 can be utilized according to the necessary final prop-
erties of the pyrotechnic compositions. For these reactions we used 80% (wt.) PPG and
20% (wt.) TETA. The molar ratio between the isocyanate groups and the amino groups
was 1:1 in both cases, and it should always have this value, even if the ratio between PPG
and TETA may be different than here.

A theoretical study of the pyrotechnic compositions represents a prior stage in the
development of a pyrotechnic composition, which provides information about their ther-
modynamic characteristics like heat of combustion and specific volume. The results
obtained are illustrated in Table 7.

277



Table 7: Theoretical evaluation of the thermodynamic characteristics

Parameter PC1 P PC2_P PC3 P
Combustion temperature - TTh. [K] 2750 3240 3250
Specific volume - VspTh. [I/kg] 382 346 355
Heat of combustion - Q, Th[kcal/kg] 750 683 697

These theoretical results can be related to the properties of the pyrotechnic composi-
tion and allow their primary evaluation. The experimental values obtained are presented
in Table 8.

Table 8: Results for the heat of combustion/specific volume (condensed water)

Composition Heat of _combustion
Specific volume
PC1 P Q. [keal/kg] 702.6
- Vosp [1/kg] 365.6
PC2 P Q. [keal/kg] 644.9
- Vosp [1/kg] 308.5
PC3 P Q. [keal/kg] 670.4
B Vosp [1/kg] 370.8

The heat of combustion and specific volumes experimentally determined are in good
agreement with the theoretical evaluations made using CEA software. From the analysis
of data from Tables 7 and 8, it is obvious that the polyurea-based compositions show
slightly lower combustion heats and specific volumes, but they produce higher combus-
tion temperatures, which is a very important feature for an illuminating composition,
indicating that this material can provide good conditions for emission and excitation of
the active species (barium chloride in this case) [6].

The loading density was calculated by dividing the pyrotechnic composition weight
at the volume that it occupies after it is pressed and the average results are displayed in
Table 9.

The loading density influences the burning rate, but this value it is also influenced by
the chemical composition, the dimensions of the particles and the confinement. The
average values of burning rates, flame temperature and light intensity obtained during
experiments are also presented in Table 9.

Table 9: Combustion experiments results

Parameter PC1_P | PC2_P PC3_P | PC2_H | PC3_H
Loading density — p [g/cm’] 1.66 1.67 1.91 1.4 1.4
Burning rate — V¢ [mm/s] 2.73 1.12 0.93 1.26 1.44
Flame temperature — T [°C] 1383 1520 1436 1378 1366
Light intensity — | [lux- m’] 636 638 263 331 404
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The cylindrical charges were burned in vertical and horizontal positions in order to
evaluate if there are any differences. Charges burned horizontally showed slightly higher
values. PC3_P is more flexible than PC2_P due to the longer aliphatic polyether chains in
its structure; consequently, PC3_P has the highest loading density. Higher loading densi-
ties led to lower burning rates. The polyurea slows down the combustion rate but pyro-
technic effect seems to be approximately the same as in the case of PC1_P. Therefore, for
approximately the same effect, the combustion will last longer, and this could be an
advantage in the performance of the pyrotechnic mixture.

The mechanical properties of the pyrotechnic compositions are closely related to the
type of binder employed, but also to the loading density, size of particles, confinement or
environmental conditions during mechanical tests [7].

All the types of pyrotechnic compositions prepared were subjected to compression
tests in order to evaluate their mechanical properties.

The compression modulus was computed at 0.2% strain, and the average values were
plotted (Figure 2, a). It is obvious that PC1_P is the most rigid composition, with a com-
pression modulus of 1700 kPa. This mechanical behavior is confirmed also by the com-
pressive stress-strain diagram (Figure 2, b), which indicates that the PC1_P samples were
much more rigid than the other compositions. The fact that increasing the applied stress
leads to an increased deformation for all the other samples, states for a rearrangement of
their internal structure. PC2_P and PC3_P show higher values of the compressive modu-
lus versus PC2_H and PC3_H, respectively (Figure 2, a). The difference between the
samples pressed with the hydraulic press (PC2_P and PC3_P) and the ones pressed by
hand (PC2_H and PC3_H) is also noticeable in Figures 2, b and Figure 2, c. PC2_H and
PC3_H have a more compact structure, which allows them to deform, but not to break
when higher stress is applied.

An important aspect regarding the safety of the pyrotechnic mixtures is represented
by their thermal sensitivity. The thermal behavior of the pyrotechnic compositions was
studied by means of DTA and DSC analysis. DTA showed that PC1 is stable up to ap-
proximately 270°C and PC2 and PC3 up to approximately 240°C. The decomposition
temperature (temperature sensitivity) varies according to the heating rate of the sample,
as illustrated in Table 10. It can be noticed that the pyrotechnic compositions containing
polyurea present a similar thermal behavior and they start the decomposition process
earlier than PC1, due to the fact that they have a higher content of aliphatic chains in
their structure.

Table 10: DTA results for the pyrotechnic compositions

PC1 PC2 PC3
Heating rate decomposition decomposition decomposition
[°C/min] temperature [°C] temperature [°C] temperature [°C]
Start | Onset | Top | Start | Onset | Top | Start | Onset | Top
10 237 262 | 269 | 201 231 | 238 | 198 223 | 239
15 230 269 | 277 | 180 236 | 244 | 206 229 | 246
20 235 273 | 282 | 174 243 | 253 | 205 233 | 249
25 237 279 | 291 | 205 251 | 260 | 204 238 | 256

The DSC analysis provided more accurate values of the decomposition temperatures.
The results are displayed in Table 11.
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Table 11: DSC results for the pyrotechnic compositions

. PC1 PC2 PC3
Heating rate d . d . d iti

[°C/min] ecomposition ecomposition ecomposition
temperature [°C] temperature [°C] temperature [°C]

5 263.6 237.3 244.6

7.5 273.0 244.0 252.0

10 275.1 250.9 253.0

125 280.9 261.8 256.0

The DTA and DSC results are in good correlation, showing similar values for the
self-ignition temperature. It can be noticed that when the heating rate increases, the de-
composition temperature increases too [8]. It is very important to know these values in
order to establish which should be the safety measures that must be taken into account for
these new pyrotechnic compositions.

Another analysis that can provide information about the thermal stability of these ma-
terials is represented by the vacuum stability test. If the pressure increases considerably,
it means that the material is unstable and generates a high quantity of gaseous products.

The new pyrotechnic mixtures released an insignificant quantity of gaseous products
during tests: PC1 has a specific volume of 0.934cm®/g, while PC2 and PC3 have 0.625
cm*g and 0.361 cm®/g specific volumes. Therefore the last two mixtures show a much
better stability than PC1.

In terms of safety, there are two other tests that are usually performed on the pyro-
technic materials: sensitivity to impact and sensitivity to friction. The impact sensitivity
provides information about the minimum energy required to initiate the decomposition of
an energetic material. The average values of these energies for the pyrotechnic composi-
tions are: 33 J for PC1, 40 J for PC2 and 36 J in case of PC3. The rubbery/plastic texture
of the polyurea binder makes these compositions less sensitive to impact than PC1.

The same behavior was observed during the friction sensitivity tests, when there were
no ignitions observed, even with the highest load, corresponding to 350 N.

The moisture content of the pyrotechnic compositions is a parameter that influences
the performance of these materials. PC2 (0.13% moisture) and PC3 (0.27% moisture)
have a lower content of humidity than PC1 (1.8%) due to the high hydrophobic character
of polyurea.
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Figure 2: Compression tests

a) Average values of the compressive modulus (E’ [kPa]) for the investigated
compositions; b) Compressive stress-strain diagram; c) digital photographs
of the compressed samples
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4.  Conclusions

Copolymers of acrylic acid and alkyl acrylates in different ratios were synthesized
and characterized by FT-IR and DSC. The spectra analysis confirmed the presence of the
specific absorptions for each monomer and the initial molar ratios of the comonomers
used for obtaining each polymer. The DSC thermograms indicated how the values of Tg
vary versus the content in homopolymer components. Furthermore, it was noticed that
Tg’s value increases with the increasing molar ratio of AAc binder. For BuAc/AAc and
EtAc/AAc copolymers, it has been observed that Tg for the copolymers with 3:7 molar
ratios exceeds the Tg for pure AAc, although FT-IR spectra show the presence of BuAc
and EtAc units in the copolymers. This is probably due to dehydration with formation of
intra-molecular anhydride copolymer cycles during DSC analysis, which led to higher Tg
values than expected. Further, it was intended for the polymers to be insoluble in water at
neutral pH and soluble in weak alkaline solutions. The water uptake, the solubility in
various organic solvents and also in alkaline solutions was determined. The water absorp-
tion tests showed that the percentage of absorbed water is rather low. As expected, it can
be seen that the percentage of absorbed water increases with the increasing percentage of
AACc units. Solubility tests in various organic solvents indicated that the solvent in which
all nine synthesized polymers dissolve is DMF. The test regarding the solubility in an
alkaline solution indicated that the EtAc/AAc copolymer with 3:7 molar ratio dissolved
in an alkaline solution with pH 11 at 30 °C. Also, at 50 °C, other two polymers dissolve:
2EHA/AAc with 3:7 molar ratio and BuAc/AAc with 3:7 molar ratio. In order to see the
behaviour of the EtAc/AAc copolymer with 3:7 molar ratio selected for further tests as
binder for a filler material, the polymer was mixed with sand. It was observed that the
composite pellets obtained were completely disintegrated in alkaline solution (pH 11)
and the sand was recovered in the original granular size range. Thus, nine copolymers
based on acrylic acid and other three comonomers: 2-ethylhexyl acrylate, butyl acrylate
and ethyl acrylate were synthesized, using various molar ratios. The EtAc/AAc copoly-
mer with 3:7 molar ratio was found to be soluble in an alkaline solution with pH 11 at 30
°C, while two other copolymers, 2EHA/AAc with 3:7 molar ratio and BuAc/AAc with
3:7 molar ratio, were found to be soluble in a pH 11 alkaline solution at 50 °C.

A new type of solvent-free binders were employed in pyrotechnic compositions and
they were compared with a classical solvent-based binder. One-step preparation process,
ease of reagents mixing, fast curing, homogeneity (no pores, voids or cracks), lower
sensitivity, lower higroscopicity, are a few of the advantages brought by a polyurea
binder. The safety and performance characteristics of these three compositions were
evaluated by performing tests and analysis specific to pyrotechnic compositions: burning
experiments, thermodynamical and thermal analysis, thermal wvacuum stability,
compression tests, sensitivity to impact, sensitivity to friction and moisture content.
These compositions were designed to generate a green color flame and it seems that the
values obtained from these analyses fulfil the requirements of this type of materials.
Combustion experiments showed that polyurea binders slow down the burning rate,
maintaining meanwhile the flame temperature and the light intensity; thus, the same
effect can be obtained for a longer period of time.

Thermal analysis and vacuum stability tests revealed that the polyurea-containing
pyrotechnic mixtures are stable at temperatures above 200 °C. They also proved to have
lower sensitivity to impact and friction. The compression measurements showed that
their mechanical behaviour varies with their texture (rigid or flexible polyurea). The
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advantage is that polyurea binder brings a series of advantages in terms of safety and
performance and this material can be successfully employed in pyrotechnic
compositions, and further, these new pyrotechnic compositions may be designed
according to the type of application for which they are manufactured.
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Abstract: In the paper the approach to modeling and results of simulations of unguided ar-
tillery shell is presented. Basing on the literature and self - conducted investigations the
characteristics of physical model were identified. Using results of experimental investiga-
tions, the under investigation model and characteristics were verified, which proved ac-
ceptable accuracy of whole modeling process.

Keywords: numerical simulation, external ballistics, flight’s dynamics

1.  Introduction

One of the approaches applied in estimation of ballistic potential of weapon is the
theoretical simulation of projectile’s flight. Obviously, its results are not as reliable as
these obtained by the experimental investigations, but the main advantage of theoretical
modeling are low costs, time consumption and possibility of simulations of whole pro-
cess in various conditions. Low cost of calculation process can be significantly reduced
using previously estimated characteristics for similar flying systems. In comparison to
distributed — parameters theoretical models (using e.g. finite volume method in solution
of systems of partial differential equations for estimation of aerodynamic characteristics),
in used approach, the aerodynamic properties of objects are estimated using previously
obtained, and approximated by proper expressions, data [1, 2]. These data are the most
often estimated in the experimental way (due to lack of numerical tools in the past), so
this approach to determination of characteristics is relatively accurate. Similar approach
is also applied in commercial software (e.g. PRODAS [3]). Finally, the whole problem of
estimation of projectile’s trajectory is reduced to solution of proper system of ordinary
differential equations. Moreover, using the correction coefficients, evaluated from select-
ed experimental results, it is possible to ensure the acceptable accuracy of results, which
can be applied in fire control systems. Taking into account the above — mentioned ad-
vantages of under consideration approach to the problem of estimation of ballistic poten-
tial of artillery, in presented work the theoretical approach to modeling of flight of mortar
shell was shown.

2. Physical and mathematical model of the problem

During the development of physical model of the flight (Fig. 1) the projectile was
treated as the rigid body, characterized by 6 degrees of freedom (6 DOF flight model). As
the result of the first part of works, the physical quantities defining projectile construc-
tion, environment of its motion and relation between projectile and surrounding envi-
ronment were established.
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In presented investigations it was assumed that the motion of shell is the effect of ex-
ternal resultant force, which consists of aerodynamic force R, and gravity force G:

Fr=Ra+G @

For low altitudes of flight, the gravity force can be assumed as the constant:

G=mg 2
a

v, =l

Z

P(x

EP’ZEP)

Figure 1. Sketch showing the motion of projectile in accordance with 6 DOF model
(a— vertical plane; b — horizonal plane).

The aerodynamic force consists of three components:
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In above — presented expressions the X,, Y,, and Z, denotes drag, lift and side force,
respectively. Cya, Cya, Cya are the coefficients of previously mentioned forces; p, V, and S
are air density, velocity of projectile relatively to surrounding medium and projectile’s
cross — section area. Presented quantities are expressed in the reference frame related
with the flow (0X,yaz.)-

Moreover, the projectile rotates due to acting of the following aerodynamic

torques:

X
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M, —m st
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My, My and M, are the components of aerodynamic torque, expressed in the reference
frame related to the projectile (Oxyz); my, my, m, are the coefficient of torques, L is the

characteristic length.
The sketch of forces and torques acting on the projectile and applied reference frames

were shown in the Fig. 2.

L
Figure 2. Sketch of forces and torques acting on the projectile.
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Values of derivatives of aerodynamic characteristics with respect to the flight’s pa-
rameters were determined theoretically. Using these derivatives it is possible to estimate
values of coefficients of aerodynamic forces and torques:

C.(Ma,a, f)=C,,,(Ma)+Cg, (Ma)(a® + B2
C,.(Ma,a)=CJ (Ma)a
C,.(Ma,p)=C/,(Ma)B

m,(Ma,®,)=m” (Ma)o,

m,(Ma, §,@,) =m” (Ma)$ + m” (Ma)o,

®)

m, (Ma, o, ) =m* (Ma)a + m®* (Ma)w,

_ L — _

@ x :wxv, Wy :wyv, [OF] :wzv’

where C,4 denotes coefficient of drag force for angle of attack and slide angle (« and
B) equal to 0; wy, wy, w, are the components of projectile’s angular velocity.

Additionally, taking into account projectile’s symmetry, the following relations can
be used:

Yo =-2i; Yo = —zgen;
M) =M¢; My =My,
Mnm),( — Mﬁmx
¢ ’ (6)
The atmosphere applied in presented model is accordant with ISO Standard Atmos-
phere [4].

In the Fig. 3 and 4 the selected dependences of above — mentioned quantities, as the
function of Mach number Ma, were shown.
a

0,0 0.2 0.4 06 08 1,0
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Figure 3. Selected derivatives of aerodynamic coefficients as the function
of Mach number (a - Cya, b - Cxa?, ¢ - Cya”, C).
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Figure 4. Selected derivatives of aerodynamic coefficients as the function
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In order to obtain the flight parameters of investigated projectile, it is necessary to

solve the following system of equations:
- dynamic equations of translational motion:
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v X .
—=——2—g(y,)sin®
m

dt
dae o . 1 9
— =Y*a+Y,”* Bay Jcosy, (2’ B+ Z°*aw, Jsiny, |— —=cos ®
at [( a ﬁ@) Ya (aﬂ N a&) n]mv v
d¥ .
— =Y*a+Y'* B, |siny, —(2? B+ Z**>aw, Jcosy, [ ————
pm [( a ﬁa&) Ya (aﬂ . a&) 73]chos®
O
- dynamic equations of rotational motion:
do, o0 1
pm =|:Mx o, + (1, - Iz)a)ya)z]lx
dw
dty = [M FB+M o, + M an, + (1, - Ix)a)xwz]%
y
dé‘iz “Mfa+ M0, + M P po, + (1, - |y)wxwy]li

’ ®)
where Iy, 1y, 1, denotes components of momentum of inertia of projectile.
- kinematic equations of rotational motion:

ﬁ—a)sin + w, COS 9£n”
T Al chaatd 2
dy .
i o, — (o, cosy —w,siny)tg3
(L—Vt/ = (o, cOSy —w,sin y)$
9)
- kinematic equations of translational motion:
dx
_9 =V cos © cos ¥
dt
d
ytg =Vsin ®
dz, .
—=-V cos ®sin ¥
dt
(10)

Above equations should be supplemented by the additional expressions, which flows
from the transformations between reference frames:
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B = arcsin[cos @sin(y — W) cosy +
+¢0s@sin §cos(y — W) sin y—sin ®cos 3sin y]
a = arcsin{[cos ©sin $.cos(y — W) cosy —sin ®cos 9 cosy +
. . 1 b
—cosOsin(y —¥)sin #N—
(v )y%cosﬁ} (p207]
y, = arcsin{[sin ®sin(y — ¥)cos y + cos® cos 9siny +

Y
[p+n3)
3.  Results

As the result of solution of presented system of ordinary differential equations, the
trajectory of under investigation shell was obtained. The calculations was conducted for
two values of initial angle of elevation () and four values of initial velocity. The results
of theoretical calculations was compared with tabular results, which are close to experi-
mental data. These data were summarized in the Table 1. Moreover, as the exemplary
result of modeling, in the Fig. 5, the trajectory of the projectile for two values of initial
velocity and @ = 45° were shown.

+sin @sin 9 cos(y — ‘P)siny]i}
cosP (12)

Table 1.
Comparison of the results of calculations with the tabular data
. . Maximum | Maximum
No. v y anale altitude maximum obtained | tained from
[m/os] [ deg 1 [m] range [m] | from calcu- | calculations
g lations [m] [m]
1 325 45 2107 7227 1942 6441
2 325 85 4079 1285 3739 1141
3 270 45 1580 5605 1492 5131
4 270 85 3065 987 2875 900
5 211 45 1023 3764 987 3540
6 211 85 1996 656 1914 612
7 154 45 570 2166 559 2095
8 154 85 1119 378 1092 357
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Figure 5. Trajectory of projectile for two values of initial velocity and one value of
initial angle of elevation @, = 45°.

4.  Conclusions

The results of works showed the acceptable accuracy of presented model. In case of
the shortest available range the relative error of range estimation was about 6 %. For the
maximum range available for considered weapon, this error was equal to 11 %. The most
probable reason of discrepancies can be error of estimation of ballistics characteristics of

the flying object. Introduction of proper correction coefficients would reduce obtained
divergence.
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Abstract: This paper provides a comparative study regarding the importance of fire control
systems and the need to develop and automatization of Ground Based Air Defense units. The
systems comparison is based on the SWOT method and multi-criteria analysis for three of the
Anti Aircraft Artillery systems The results obtained highlighted the importance of antiaircraft
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1. Introduction

Anti-Aircraft Artillery combat missions consists of firing against the enemy's aerial
means, land and surface of the water targets for neutralization / destruction of:

a) planes, missile planes, UAVSs, glider planes, helicopters, paratroopers and
other aerial targets;

b) tanks, armoured vehicules, artillery selfpropelled installations, infantry
and other ground targets;

¢) human force, marine (fluvial) assault, barges, pontoon bridges and other
naval targets from coastal districts.

The principles which underline the firing procedures in Air Defense field are: assur-
ance of firing effectiveness, meaning the most frequent target destruction, assuring the
firing economicity, meaning destroying the target in the shortest time using minimum
rounds consumption, the firing simplicity, which will finally determine clear and easy to
remember orders, using rules of firing without complicated calculus — which will allow
quickly decision making and advisably fire opening in complex situations, without af-
fecting the effectiveness and the economicity [2] .Accuracy, spontaneity and continuity
are the most important requirements in order to achieve the firing effectiveness [3].

2. Basic features of Air Defense guns

The antiaircraft firing system is characterized by a number of parameters and specific
features, who show entirely the possibility to accomplish the mission and assures, at the
same time, the command subsystem orientation for improvement or reconfiguration. [1]
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The main characteristics of antiaircraft guns are: the power, the mobility, the
firing accuracy, the reliability of weapons ammunition functioning and also the weapons
and ammunition safety operation [3].

a) The power is influenced by the single hit effect which depends on: the
round’s kinetic energy, the angle of incidence (the optimal one is 90° and gets lower for
60°), the caliber ( increases according to the armour thickness), the round’s weigh and
shape, the disruptive charge (more powerful explosive, like trimethylenetrinitramine
compared to TNT), the fuse (by its safety functioning at the right time).

Also the power can be influenced by the rate of fire: theoretical (the number of
rounds which can be shot in a time unit, 1 minute, without the loading, sighting and
firing correction time) and practical (real time rounds number). The rate of fire increases
if the components are smaller, fewer and for low caliber rounds, but it gets lower for big,
heavy rounds, for long actions and big components. Another power influencing factor is
the effective firing renge.

b) The mobility depends on: the weapon’s weight, the moving means and the
rapidity of passing from the fighting position to the marching position and vice versa.

c) The firing accuracy influences the effect on target assuring a reasonable
ammunition consumption and depends on plenty of factors such as:

- the recoil force which influences directly the angle of curvature;

- the barrel’s vibrations, which influence the trajectories dispersal;

- the manufacturing conditions

- the level of processing and smoothing the mechanisms;

- the barrel’s attrition — the loading chamber widening leads to the decrease of
the muzzle velocity, so the dispersal increases and the accuracy decreases;

- the sights devices must be correctly operated and assembled;

- the position of the gravity center — presumes checking implies the elastic
connection;

- the ammunition — the homogeneity of the charging powder, the difference
between humidity and temperature, changing the normal round’s and powder weight
influence the firing accuracy;

- the atmospheric conditions and taking them into account in calculating the
firing elements (the air density and temperature, the wind direction and speed, the
atmospheric pressure);

- calculating the firing elements is influences by the quality of checks done
before the firing and the accuracy of establishing the target’s current position elements
(the quality of operators training);

- the fire execution to be done at the maximum effective range, and the firings by
direct sighting to be corrected.

d) The reliability of the guns and ammunition functioning is influenced by the
following factors:

- working in high temperature variations;

- the equipment submission to hard and long efforts;

- the different attrition level of components and mechanisms;

- the different reliability of mechanical, electrical, electronical, hydraulic and
pneumatic components;

- fire incidents;

- the existance of doubled mechanisms (ex. the fire starting mechanism);
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- the properly exploitation of guns.
e) The safety functioning of weapons and ammunition (S) is influenced by:
- the simplicity of weapons and ammunition building;
- the cannon’s type: automatic, semiautomatic and non-automatic;
- compliance with the exploitation and maintenance rules;
- the convenience of system servicing.

3. Benchmarking according the Air Defense systems

3.1. The SWOT analysis of Air Defense systems

Comparative study, according to strengths next to weaknesses, opportunities, and
threats was performed with SWOT method taking into account three Air Defense
systems, marked with C; for 2x35 mm. size Oerlikon Air Defense system, C, for 2x35
mm. size Gepard system, and C; for PZA Loara one. At the same time the strengths are
noted with Sy, ...Ss, weaknesses with W; ....W,, opportunities with O4,...O3, and threats
T, T,. Weighting were calculated using multi-criteria analysis. [5] [9]

The SWOT analysis results for the proposed artillery systems are presented in tabel
nr.1.

Table 1.
The SWOT analysis results
System C
c. S sor. s 150 Wed0: W
Ss: 22.8. W;5:20.7; Wy: 2.
C. g; 1%28 gi 41§é85;; Wlf 35; _ sz 8:
Ss: 28.5. Wj: 13.98; W,: 1.6.
Cs g; 165.2158;- §j 5?:2 Wi:35; W, 8;
Ss: 25.65. W3 13.98; W,: 1.6.
(:1y (:2y Cs 0,:33.33; 0O, 33.33; T4:50;

03: 33.33. T,: 50.

The criteria proposed in order to define the strengths (S) are:
- S;: the fought target velocity (V;);
- S,: the effective rangee (R;);
- Ss: the crew protection (Ps);
- S, camuflage (Cy);
- Ss: the movement velocity (V).
Determining the weight of every criterion is made with the next formula:
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T'i= (p+m+0,5+Ap)/(-Ap +Ner/2) (@)
where:
p - the sum of obtained points (on the line) by the took into account element;
m - the number of outclassed criteria by the took into account criteria;
Ap - the difference between the score of the took into account element and the
last leveled one;

-Ap - the difference between the score of the took into account element and the
first leveled one;

Nt - the number of considerated criteria.
The criteria according the weaknesses (W) are:
- Wsa: rebuilding the combat readiness (Ry);
- W, the weight (Gy)

Ws3: the movement on the battlefield (Dy);
W,: the system functioning depending on temperature (T,,) .
Founding the weigh of every criterion is made with the same formula (1).
The final results of the SWOT analysis and the multicriterial analysis for the
Air Defense systems are represented in figures 1for C,, 2 for C, and 3 for Ca.

ESeW 0T

Figure 1. The SWOT /C; diagram

ESEN

Figure 2. The SWOT/C, diagram Figure 3. The SWOT / C; diagram

3.2. The multicriterial analysis applied for Fire Control system

For this benchmarking of three of the fire control systems, I used the
advanced multicriterial analysis, method which was created by the proffesor F. Zwichy
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and used for the foundation of a possible endowment decission based on some criteria
and the procurance of solutions classifications [1].
The criteria of the analysis ilustrated in figure 4 are:
The ability to integrate with other systems (C);
The number of managed targets (N);
Choosing the primary targets (P);
Endurance for jamming (B);
The time of data processing (T).

grwNE

The results explanation. Explaining the results, it can be observed that the fire unit of the
PZA Loara complex is on the first place after the benchmarking choosing their criteria
and weigh was created by the operator’s view (the Air Defense soldier).

The classification resulted from the upper benchmarking emphasizes that the
modern fire control systems, adapted to requirements which are in countinuously
battlefield changing, accurate and a little sensitive to enemy betrayal actions, prevail.

* The time of data
e, JTOCESSING

* Endurance for jamming
* Choosing the primary
targets

* The number of managed
targets

31,2 ¥ The ability to integrate

with other system
1,05

OERLIKON

Figure 4. The diagram / the result of the multicriterial analysis

4. The simulation of fire control with the MATLAB programme

The scenario will consist in an ideal situation when there are no friction and
the velocities are constant.

I started from the hypothesis that the muzzle velocity of the round is 1100 my/s,
the elevation angle noted ¢ and the azimuth angle noted B will be constant. The target is
straight-line uniform flying with a velocity of 200 m/s at a constant altitude of 2000m
from the ground.
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In this scenario there are four cannons, coordinated by two Fire Control
systems, one for each two guns. The fire will be open when the target will be at a
distance of 4000 m. or a smaller one.
In order to realise this graphic representation 1 used the following algorithm:
- In plan, the round’s trajectory is presented in the figure 5.

The round’s movement is divided into two components:

a) On vertical: the movement is done with the initial velocity v, and the

acceleration @ = —g:

v, = vy, +at =v,, — gt @
_ _ _ Vgy _ vgEing 3

‘L’J}.—ﬂ == turcﬂra_ g - Dg )

b) On horizontal: the movement is uniform with the velocity voy [3]

x(t) = xp + vy, t Q)

Vox Xmax X
Figure 5. Projectil trajectory
Finally, the precise ecuation of the trajectory in plan will be:
y=—;£x2—|-:c-vu2.5'iﬂzs ®)

=

a) On vertical: the movement is done with the velocity 17_:
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v, = vy, — gt (6)

=

In order to achieve the target, ¢ must have a specific value so that hya > 2000 m.

b)  On horizontal: the uniform movement has a component on the vy, direction:
dxy(t) = dxy, + vt )
The cannons will be arranged in the battlefield like in the figure 6:

Theoreticaly, when the Fire Control system is calculating all of the data and
send the fire command, all the four projectiles hit he target. The situation is represented
in the figure 7 a.

Practicaly, the chances that all the projectiles hit the target are small. This
happens because of the external factors, such as the attention and rapidity of the operator
to open the fire at the right time. | represented this situation, by a programme of azymuth
angle errors B in the figure 7 b.

A
Gyn 1 Gun 2 -
i .
Gun 3 Gun 4
(X5.V>.0) VAV =7 o PR\

Figure 6. The cannons arrangement
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a) b)

Figure 7. The situations of combat the target: a) practical b) theoretical

CONCLUSIONS

Creating this type of analysis adapted to the domain of the paper sends the
following message:

Regardless the established actions, the decissional process must include the
following elements: build on strengths, remove the weaknesses, explore the
opportunities, and clear the threats. [10]

The modern battlefield is influenced by the countinuously developing and
perfectioning technologies. The modernization of the enemy aerial vectors endowments
involves and forces the Air Defense to be more and more performant in order to
succesfully achieve the new standards, to provail in the direct fight. If the work is done
centralized, the chances to combat the target are considerably increasing.

The developing of the Air Defense fighting systems will be accelerated by
adding computers, informational systems, and different technologic achievements. All
these will have a decisive word in winning the armed fight.

The fire control systems assure the determination of accuracy and taking into
account the target’s parameters, the own instalation’s features, the ballistic correction
according to the field and used ammunition, and also the real firing weather conditions
on the battlefield, in order to find the ballistic equation which assures the meeting
between the two mobiles, the projectil and the target and the continuously maintaining of
the weapons on the calculated position.

The high reaction velocity of the Fire Control system allows the discover the
target, the threat identify, the quick directing of the cannon on the chosen combat target,
the stable maintaining on the following direction, the introduction of new data and
precised corrections, the sight and the firing in order to combat the ground targets and the
aerial ones. In order to allow the quickly execution of the upper operations, the entire
Fire Control system must have: sturdiness, simplicity, easy exploitation and working
possibilities in regimes conditions (automatic, semiautomatic, manual and combined).

The comparison of these systems is based on the SWOT method and the
multicriterial analysis for three of the Air Defebse systems Oerlikon noted C;,Gepard
noted C, and PZA Loara noted Cs. The obtained results show the importance and
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necessity to develop and automatize the Fire Control systems in the Air Defense field
regarding to Antiaircraft Artillery.
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Abstract: Each passing year the use of lasers by the military continues to grow. Many armies
from different countries are using a wide variety of lasers for specific combat tasks and actions.
Traditional troops, such as infantry, artillery, naval and airborne subdivisions, now recognise
the laser as a major operational element in increasing the accuracy and effectiveness of
combat. Lasers are also a part of various trainings related to the educational process of the
army staff.

The purpose of this report is to provide useful and adequate information needed to minimise
dangers associated with laser radiation in military and training activities of the Army. The
assessment made in the report is based on the ability of laser beam to cause biological damage
to the eye during laser system’s malfunction or inability to protect the military staff from laser
radiation. International classification of laser systems (from Class 1 — considered as safe to
Class 4 — very dangerous) and Standard for Laser Product (DIN EN 60825 — 1:2001-11) is
used about some estimates and calculations.

Key words: laser, laser safety, maximum permissible exposure, laser hazard classification

1. Introduction

Artificial optical radiation sources are widely used by the military: Searchlights,
Lighting at military airfields, Infrared communication systems, Laser target designators,
High Energy Lasers (HEL) and others. During combat operations, commanders may need
to take decisions on the level of laser radiation and to weigh the risk of real injury, death
or other hazards. In this report we will only deal with the physical aspects of laser
hazards for proper staff training and not with combat guidance.

How much exposure to laser light is hazardous during military activity or exercises
for the military personnel? To answer this question, you have to take into account the
output characteristics of the laser. Those characteristics include wavelength, output
energy and power, size of the irradiated area, and duration of exposure. If you are using a
pulsed laser, you must also consider the pulse repetition rate [1].

The output power of modern day lasers ranges from milliwatts (mW) to megawatts
(MW) in cases where they deliver continuous output power, or even petawatts (10™° W)
for short pulse lasers. In military terms, lasers with continuous output powers greater than
20 kW are classified as High Energy Lasers (HEL). Output powers in the range of
kilowatts or even megawatts allow the creation of laser beams with potentially harmful
intensity over distances of up to several hundred kilometres. These beams can be used to
heat up targets, which then may lead to structural failure of the target object. Such beams
can cause irreparable eye damage and the blindness of enemy soldiers and officers. The
dangers of laser radiation for army staff can occur in the following three cases: training,
military combat, as well as setup and service of laser sources and systems.
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2. Maximum permissible exposure and nominal hazard zone

Sensitivity to a given wavelength varies significantly from person to person.
Maximum permissible exposure (MPE) limits indicate the greatest exposure that most
individuals can tolerate without sustaining injury.

The MPE is usually expressed in terms of the allowable exposure time (in seconds)
for a given irradiance (in watts/cm?) at a particular wavelength. Table 1 gives the
maximum permissible exposure for the eye for a variety of lasers operating at different
irradiance levels. For example, for an argon laser operating at 0.514 um, the MPE is
2.5-107 W/cm? for an exposure time of 0.25 seconds; 16.7 "10™° W/cm? for an exposure
time of 600 seconds; and 1 - 107 W/cm? for an exposure time of 3 - 10* seconds. Knowing
the MPE values is useful for determining the optical densities for glasses or windows and
hence for the protection of military personnel.

Table 1. Maximum permissible exposure limits MPE level W-cm™

0.25s 10s 10 min 500 min
CO, (CW) A=10.6 um - 100107 - 100 10°
Nd:YAG (CW) /. =1.33 um - 5.1°10° - 1.6°10°
Nd:YAG (CW) 1 = 1.064 um - 5.1°10° - 1.6 10°
Nd:YAG (Q swiched) - 17.0 - 10° - 5.1-10°
4 =1.064 um
GaAs Diode CW A= 0.840pm - 1.9 10° - 610.0 - 10°
HeNe (CW) A= 0.633 um 25107 - - 17.6 10°
Krypton-(CW)
1.=0.647; 2.5-10° 364-10° | 285-10°
0.568; 31-10° 25°10° | 18.6-10°
0.530 pm 16.7 - 10° 25107 1.010°
Argon (CW) 1 =0.514 um 2.5 107 16.7°10° | 1.0-10°
XeFI-(Eximer CW) - - - 33.3°10°
4 =0.351 um
Xel-(Eximer CW) - - - 1.3-10°
4 =0.308 um

[Reference: ANSI Z136.1-1993]

Another quantity of interest in laser safety is called the nominal hazard zone
(NHZ). This zone describes the region within which the level of direct, reflected, or
scattered (diffuse) laser radiation is above the allowable MPE. Table 2 lists nominal
hazard zones for three common lasers, for a direct laser beam, a laser with a focusing
lens attached, and diffusely scattered laser light. From the laser safety theory it is known
that, in order to calculate NHZ, it is necessary to know the technical characteristics of the
laser performing the laser radiation in the space. The data used in the NHZ calculations
for the three lasers listed in Table 2 are given in Table 3 [2].
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Table 2. Nominal Hazard Zones (NHZ) for Various Lasers

Laser type Exposure Nominal Hazard Distance (m)
Duration Direct Lens on Laser Diffuse
Nd:YAG 8h 1410 11.4 1.4
10s 790 6.4 0.8
CO, 8h 399 5.3 0.4
10s 399 5.3 0.4
Argon 8h 25 200 1700 12.6
0.25s 505 33.6 0.25
Table 3. Laser Criteria Used for NHZ Calculations
Laser Parameter Nd:YAG CO, Argon
Wavelenght, A um 1.064 10.6 0.488; 0.514
Beam divergence, y mrad 100 500 5.0
Beam size at aperture, a mm 2.0 2.0 1.0
Beam size at lens, b mm 2.0 20.0 2.0
Beam size at aperture, a mm 6.3 30 3
Beam size at length, f, mm 25.4 200 200
MPE, 8 h (uW/cm?) 1.6°10° | 1.0°10° 1.0
MPE, 10s (uW/cm?) 5.110° | 1.010° -
MPE, 0.255 (uW/cm?) - - 2.5°10°

In the laser safety theory [3] it is shown that the NHZ for a laser of given power P
and exit beam diameter b is given by the formula:

f,( ap "
NHZ = o 27
M b (n(MPE)J

Below, based on a specific example, we will show how to calculate HNZ for a given
laser and a given MPE.

If we have a CO; laser with a P power of 500 W, diameter of the output beam b = 3
c¢m and convex lens with focal length f, = 20 cm, we can specify the nominal hazard area
(NHZ) by using formula (1)

NHZ =5.32 m

This value agrees with the entry in Table 2 for a CO, laser with exposure duration of
either 8 h or 10 s using the lens-on-laser.

The time of exposure depends on whether the exposure is accidental or intended. For
accidental exposures, 0.25 s is generally assumed for laser beams from 400 nm to 700 nm
and 10 s or 100 s for all other wavelengths, where eye is the exposed organ. It is possible
to calculate maximum power through a specified aperture for these exposure durations,
before the MPE is exceeded. The results of such calculations are presented below
(Table 4) for eye exposure to a continuous wave (CW) laser. Further guidance on the
assessment of MPEs is available in IEC TR 60825-14.
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Table 4. Maximum power through variable aperture [4]

Wavelength range | Limiting Exposure MPE (Wm?) | Maximum power
(nm) aperture | duration (s) through aperture
(mm) (mw)
180 -302.5 1 10 3.0 0.0024
>302.5 - 315 1 10 3.16 - 1000 0.0025-0.79
305 1 10 10 0.0079
308 1 10 39.8 0.031
310 1 10 100 0.079
312 1 10 251 0.20
> 315 - 400 1 10 1000 0.79
> 400 - 450 7 0.25 25.4 0.98
> 450 - 500 7 0.25 25.4 0.98
> 500 - 700 7 0.25 25.4 0.98
> 700 - 1050 7 10 10-50 0.39-1.9
750 7 10 12.5 0.49
800 7 10 15.8 0.61
850 7 10 19.9 0.77
900 7 10 25.1 0.97
950 7 10 31.6 1.2
1000 7 10 39.8 1.5
> 1050 - 1400 7 10 50 - 400 1.9-15
> 1050 - 1150 7 10 50 1.9
1170 7 10 114 4.4
1190 7 10 262 10
> 1200 - 1400 7 10 400 15
> 1400 - 1500 3.5 10 1000 9.6
> 1500 - 1800 3.5 10 1000 9.6
> 1800 - 2600 3.5 10 1000 9.6
> 2600 - 10° 35 10 1000 9.6
>10°-10° 11 10 1000 95

3. Laser safety classification

The classification of lasers is based on the concept of Accessible Emission Limit
(AEL); these are defined for each laser class [5]. AEL takes into account not only the
output of the laser product but also human access to the laser emission. Lasers are
grouped into eight classes: the higher the class, the bigger the potential to cause harm.
The risk could be greatly reduced by additional user-protective measures, including

additional engineering controls, such as enclosures.
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1 ic ™ 2 M IR 3B 4
Laser classes

Figure 1. Eight lasers classes: the higher the class, the greater the potential
to cause harm [6]

Class 1

Laser products that are considered safe during the use, including long-term direct
intrabeam viewing, even when using optical viewing instruments (binoculars). Users of
Class 1 laser products are generally exempt from optical radiation hazard controls during
a normal operation. User maintenance or service might result in a higher level of
radiation.

Class 1M

Safe for the naked eye under reasonably foreseeable conditions of operation, but may
be hazardous if the user employs optics (telescopes) within the beam.

Class 1C

A laser product which is designed explicitly for contact application to the skin or
non-ocular tissue. The irradiance or radiant exposure levels may exceed the skin MPE as
necessary for the intended treatment procedure. During operation, ocular hazard is
prevented by engineering means, i.e. the accessible emission is stopped or reduced to
below the AEL of Class 1 when removed from the contact with the skin or non-ocular
tissue.

Class 2

Laser products that emit visible radiation and are safe for momentary exposures, even
when using optical viewing instruments, but can be hazardous for deliberate staring into
the beam. Class 2 laser products are not inherently safe for eyes, but protection is
assumed to be adequate by natural aversion responses, including head movement and the
blink reflex.

Class 2M

Laser products that emit visible laser beams and are safe for short time exposure
only for the naked eye; possible eye injury for exposures when using loupes or
telescopes. Eye protection is normally provided by aversion responses, including the
blink reflex.

Class 3R

Class 3R lasers — rated in power from 1 milliwatt to 5 milliwatts — cannot injure a
normal person when viewed with the unaided eye but may cause injury when the energy
is collected and put into the eye as with binoculars.

Direct intra-beam viewing is potentially hazardous, but practically the risk of injury
in most cases is relatively low for short and unintentional exposure; however, it may be
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dangerous in case of improper use by untrained persons. The risk is limited because of
natural aversion behaviour for exposure to bright light in case of visible radiation and by
the response to heating of the cornea in case of far infrared radiation.

Viewing of Class 2, 2M or visible-beam 3R laser products may cause dazzle, flash-
blindness and afterimages, particularly in low ambient light. This may have indirect
general safety implications resulting from temporary disturbance of vision or from
startle reactions. Visual disturbances could be of particular concern when performing
safetycritical operations, such as working with machines or at height, with high voltages
or driving.

Class 3B

Lasers of 5 miles to 500 miles are dangerous to the eyes, causing damage when
viewed without eye protection. This laser class requires a dangerous goods label and may
have dangerous mirror reflections. Eye protection requires a dangerous goods label.

Class 4

Laser products above 500 mW for which direct viewing and skin exposure is
hazardous within the hazard distance and for which the viewing of diffuse reflections

may be hazardous. These lasers also often represent a fire hazard. Eye and skin

protection is required.

If the opponent uses Class 3B and Class 4 lasers, a risk assessment must be
performed to determine the protection measures required for safe operation.

Optical radiation is absorbed in the outer layers of the body and, therefore, its
biological effects are mostly confined to the skin and eyes, but systemic effects may also
occur. Different wavelengths cause different effects depending on the part of the skin or
eye that absorbs the radiation, and the type of interaction involved: photochemical effects
dominate in the ultraviolet region, while thermal effects prevail in the infrared region.
Laser radiation can produce additional effects characterised by a very rapid absorption of
energy by tissue, and is a particular hazard for eyes where the lens can focus the beam
(see Table 5).

Table 5. Laser hazard for eyes at different wavelengths [7]

Wavelength (nm) Eye
100 — 280 uvC Photokeratitis; Photoconjunctivitis
280 — 315 uvB Photokeratitis; Photoconjunctivitis; Cataracts
315 — 400 UVA Photokeratitis; Photoconjunctivitis; Cataracts
Photoretinal damage
380 — 780 Vi Photoretinal damage (Blue Light Hazard);
sib-le Retinal burn
780 — 1400 IRA Cataracts; Retinal burn
1400 — 3000 IRB Cataracts
3000 — 10° IRC Corneal burn

4. Biological effects of optical radiation on the eye

Light entering the eye passes through the cornea, aqueous humour, then through a
variable aperture (pupil), as well as through the lens and vitreous humour to be focused
on the retina (Fig. 2). The optic nerve carries signals from the photoreceptors of the retina
to the brain.
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Figure 2. Schematic diagram of the eye [8]

Certain areas of the eye absorb more light in one spectral region than in others.
Absorption of laser radiation above a certain level leads to a tissue injury. Figure 3 shows
some absorption characteristics of the eye for different electromagnetic radiation
wavelengths from 100 nm (UV-C) to 1 mm (IR- C).
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Figure 3. Penetration of different wavelength through the eye [9]

Effects on the eyes from different wavelengths [9]:

- Ultraviolet radiation: UVC (100-280 nm); UVB (280-315 nm); UVA (315-

380 nm)

UVR falling on the eye is absorbed by the cornea and lens. The cornea and
conjunctiva strongly absorb the UVR at wavelengths shorter than 300 nm. UVC is
absorbed in the superficial layers of the cornea, while UVB is absorbed by the cornea and
lens. UVA passes through the cornea and is absorbed in the lens. Responses of the human
eye to acute overexposure to UVR include photokeratitis and photoconjunctivitis
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(inflammation of the cornea and conjunctiva, respectively), more commonly known as
snow blindness, arc-eye or welder’s flash. Symptoms, ranging from mild irritation, light
sensitivity and tearing to severe pain, appear within 30 minutes to a day depending on the
intensity of exposure and are usually reversible in a few days. Chronic exposure to UVA
and UVB can cause cataracts due to protein changes in the lens of the eye. Very little UV
(less than 1 % UVA) normally gets through to the retina due to absorption by the anterior
tissues of the eye. However, there are some people who do not have a natural lens as a
result of cataract surgery, and, unless there is an implanted artificial lens which absorbs
it, the retina can be damaged by UVR (at wavelengths as short as 300 nm) entering the
eye. This damage is a result of photochemically produced free radicals attacking the
structures of the retinal cells. The retina is normally protected from acute damage by
involuntary aversion responses to visible light, but UVR does not produce these
responses: persons lacking an UVR absorbing lens are therefore at higher risk of
suffering retinal damage if working with UVR sources. Chronic UVR exposure is a
major contributor to the development of corneal and conjunctival disorders, such as
climatic droplet keratopathy (an accumulation of yellow/ brown deposits in the
conjunctiva and cornea), pterygium (an overgrowth of tissue which may spread over the
cornea) and probably pinguecula (a proliferative yellow lesion of the conjunctiva).

- Visible radiation (380 -780 nm)

Because the eyes act to collect and focus visible radiation, the retina is at greater risk
than the skin. Gazing at a bright light source can cause retinal damage. If the lesion is in
the fovea, e.g. if looking directly along a laser beam, severe visual handicap may result.
Natural protective measures include an aversion to bright light (the aversion response
operates in about 0.25 seconds; the pupil contracts and can reduce retinal irradiance by
about a factor of 30; and the head may involuntarily be turned away). If retinal
temperature increases by 10-20 °C, it can lead to irreversible damage due to denaturation
of proteins. If the radiation source covers a large part of the field of view so that the
retinal image is large, it is difficult for the retinal cells in the central region of the image
to shed the heat quickly. Visible radiation can cause the same type of photochemically
induced damage as UVR (although, at visible wavelengths, the aversion to bright light
can act as a protective mechanism). This effect is more pronounced at wavelengths
around 435-440 nm, and so it is sometimes called the ‘Blue-Light hazard’. Chronic
exposure to high ambient levels of visible light may be responsible for photochemical
damage to the cells of the retina, resulting in poor colour and night vision. Where
radiation enters the eye in an essentially parallel beam (i.e. very low divergence from a
distant source or a laser), it may be imaged onto the retina in a very small area,
concentrating the power tremendously and resulting in a severe damage. This focusing
process could in theory increase the irradiance on the retina compared to that falling on
the eye by up to 500 000 times. In these cases, the brightness can exceed all known
natural and man-made light sources. Most laser injuries are burns: pulsed high peak
power lasers can produce such a rapid rise in temperature that cells literally explode.

-IRA

Like visible radiation, IRA is also focused by the cornea and lens and transmitted to
the retina. There it can cause the same sort of thermal damage as the visible radiation
can. However, the retina does not detect IRA, and so there is no protection from natural
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aversion responses. The spectral region from 700 to 1400 nm (IRA) is sometimes called
the ‘retinal hazard region’. Chronic exposure to IRA may also induce cataracts. IRA does
not have sufficient amount of energetic photons for there to be a risk of photochemically
induced damage.

-IRB

At wavelengths from around 1400 nm to 3000 nm, the aqueous humour is a very
strong absorber; longer wavelengths are attenuated by the vitreous humour, thus the
retina is protected. Heating of the aqueous humour and iris can raise the temperature of
the adjacent tissues, including the lens, which is not vascularised and so cannot control
its temperature. This, along with direct absorption of IRB by the lens, induces cataracts.

-IRC

Far-infrared radiation ranging from 3000 nm to 1 mm IRC is absorbed by the cornea,
and so the main hazards are corneal burns. The temperature in adjacent structures of the
eye may increase due to thermal conduction, but heat loss (by evaporation and blinking)
and gain (due to body temperature) will influence this process.

5. Eye protection

In light of the foregoing considerations, it can be concluded that the eyes are exposed
to a huge risk of injury from laser radiation if exposures exceed exposure limits.

In addition, it must be known that PPE (Personal Protective Equipment) safety gog-
gles only guarantee protection for a particular laser source and a specified distance for
which they are specified. To adequately address the real dangers and recommendations of
the Safety Advisor, he / she must know the intentions and technical parameters of the
laser operative and tactical weapons available to the opponent. This is particularly im-
portant if there are multiple sources that require different types of protective eyewear,
e.g. different wavelength lasers require their own unique eyewear.

The level of attenuation of optical radiation provided by protective eyewear in the
hazard spectral region should be, at least, sufficient to decrease the exposure level below
applicable MPEs [10].

The absorption coefficient o; is a property of the absorbing medium and the
wavelength of the light. For eye filters (used in laser safety goggles) where the absorption
coefficient for the filter is known and the filter thickness is predetermined, the product
o;x is replaced by a quantity called the optical density, described by the symbol OD. In
that case, with the base 10 replacing the base e, Lambert’s law takes the following form:

) Ex = Eg107°P

where E, is the irradiance after travelling through a thickness x;

E, is the irradiance incident on the absorber.

Since the transmission of light through an absorber is defined as the ratio of E,/E,,
we can rewrite Equation 2 in a form commonly used with optical filters

€) T=10""

where OD - optical density;
T — transmission.
Thus, if the OD of a filter is known, the transmission through the filter can be
calculated from Equation 3.
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Another useful equation involves a sample calculation for the minimum optical
density (OD) required for a specified laser power and recommended MPE:

(4) OD =1og10 (E, / MPE)

Luminous transmittance and colour of the environment as seen through the protective
filters are important characteristics of eyewear, which may affect the operator’s ability to
perform the required operations without compromising non-optical radiation safety.
Protective eyewear should be correctly stored, regularly cleaned, and subjected to a
defined inspection regime.

Conclusion

For the implementation of laser safety measures in the army, much of the trust lies in
the education and training of staff: military personnel is trained to obey instructions and
orders. When undertaking the risk assessment, as required by the Laser Safety Directive,
consideration must be given to the military staff and to the fact that it may not always be
possible to ensure that the exposure levels are below the exposure limit values.

Therefore, one approach used in this sector is Probabilistic Risk Assessment (PRA).
This can be used to quantify the "probability” of risk . Various values may be adopted as
a part of the PRA. However, an event with a probability of 10 is considered acceptable,
even for an adverse event which, if it happened, could have catastrophic consequences.
The use of PRA is complex and requires specialist expertise. However, a benefit for the
military is that it may permit the use of artificial optical radiation in situations that might
not be considered acceptable with a less rigorous assessment.

In order to use laser beams as weapons, a significant amount of laser output power is
necessary. The output power depends heavily on the actual target. For the so-called soft
targets, the minimum power to cause harm can be very low. Blinding lasers, for example,
are designed to blind the human eye temporarily or permanently [11]. As the eye is very
sensitive, these weapons require only a small amount of output power. Blindness can be
caused in several ways: apart from burning the retina, a laser pulse can also break blood
vessels inside the eye or cause a process of slow decline of the retina. At a distance of
some meters, even an output power of a few milliwatts can damage the eye because the
ocular focuses the beam onto the retina. This dramatically increases the intensity of the
beam. Blinding lasers were used in the Falklands conflict and in the Iran/Iraq war of
1980s [12]. However, in 1995, these weapons were officially banned under International
Humanitarian Law. If the aim is to destroy hard targets rather than to blind the enemy,
however, the laser requires an output power which is many orders of magnitude higher
than that of blinding lasers. As mentioned above in this article, many countries and
research institutes develop and test lasers with continuous output power over 20 kW or
impulse power over 1 kJ [13]. As stated above, the use of blinding laser weapons is
illegal under International Humanitarian Law. In particular, these weapons violate the
Fourth Protocol (1995) to the Convention on Prohibitions or Restriction on the Use of
Certain Conventional Weapons Which May be Deemed to be Excessively Injurious or to
Have Indiscriminate Effects. This protocol outlaws the use and transfer of laser weapons
which are intended to cause blindness. Additionally, the signatories are obliged to take
the necessary steps to prevent blindness caused by other laser weapon engagements [14].
However, the protocol is not applicable if collateral blinding occurs as a result of military
laser applications that are otherwise considered legitimate. As a consequence, the
protocol might be applicable to High Energy Lasers (HEL) weapons only, if they are
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especially designed for blinding purposes. Nevertheless, the protocol seems to have had
some positive effects so far. The protocol the first step towards a comprehensive ban of
all laser weapons. This would be the first step towards preventive arms control, a concept
which was developed to ban the introduction of new destabilising weapon systems [15].

Whether and to what extent a complete ban is realistically achievable is obviously
another question.
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Abstract: Lasers are widely used in the military sphere. In the long term, they will be expanded
through the creation of laser weapons systems. However, this still has to overcome a number of
technological problems.

IR-systems of military designation are being developed in many countries. According to experts,
in a number of states 3/4 of all produced IR-devices are intended for military purposes. Signifi-
cant allocations for the research and production of military-grade infrared equipment show that
in the armies of these states disclosing and using the high potential of infrared devices are con-
sidered to be very important.

The review article discusses some specific applications of the infrared lasers, such as Laser
location, Laser systems of antimissile defence, Tactical Laser Systems, and others. It also
provides assessment of the effect of laser radiation on the object depending on various factors.

Key words: Laser, Tactical Laser Systems, Laser systems of antimissile defence, Laser location

0. Introduction. Main Directions of Laser Technology

Infrared technology is a field of applied physics and technology, including the
development and use of devices whose operation is based on the use of infrared (IR)
radiation (electromagnetic radiation in the wavelength range from 0.77 pm to 1 mm) and
its physical properties. Infrared technology includes: impulse and non-continuous lasers;
devices for detecting and measuring infrared radiation, detecting ground, sea and air
targets on their own thermal radiation in the infrared range of waves; observation and
photographing in the dark, remote measurement of the temperature of bodies by their
thermal radiation; hidden signalling, ground and space communications, infrared sights,
range finders, devices for homing on the target shells and missiles.

There are active and passive infrared (IR) devices. Active devices use special sources
of infrared radiation to illuminate (irradiate) targets. As such , floodlights are used,
closed with light filters that are transparent to infrared rays and that do not transmit
visible light, or IR lasers. Passive devices work by using their own infrared radiation
objects (targets).

The main advantages of infrared technology are relative concealment of work, high
resolving power and reliability with relative simplicity of design, as well as small
dimensions and weight. Perfection of receivers and various methods of infrared filtering
expands the possibilities of using infrared technology, especially at high altitudes and in
outer space.

Its shortcomings include the dependence of the range of action on atmospheric
conditions, the interfering effect of solar radiation, etc.

Over the last 10 to 15 years, infrared lasers are being introduced into the military
equipment of the United States, France, Britain, Japan, Germany, Switzerland, and other
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NATO countries at an accelerated pace [1,2]. These countries have enormous financial
resources for projects and research in this scientific field.

Like all weapons, laser weapons have countermeasures and also have appropriate
advantages and disadvantages. The advantages of using laser weapons in military affairs
depending on the tasks to be solved (the targets being hit) include the following:

— Achievement of the goal at the speed of light;

— Targeting without waiting (both in height and in the side directions);

— Quick targeting opportunities (compared, for example, with missiles or missiles
already launched to reach the target);

— Absence of the possibility to shoot down a striking beam (as a projectile or a
rocket) can not be distracted by a heat trap, is resistant to jamming systems, etc.;

— Low price in comparison with some classical means of destruction;

— Ability to control the energy of the shot, which allows hitting different targets;

— High localisation of destruction, which makes it possible to use such systems, for
example, in urban conditions without incidental losses;

— Relative silence of the shot and invisibility for the eyes (for IR, UV ranges, espe-
cially pulsed lasers);

— Logistic support of the combat use of laser weapons (especially on the basis of
solid-state lasers) is much simpler than for a number of classical systems of defeat;

— Given the possibility of multiple rounds, certain types of laser weapons have the
advantage of mass, which is important for aviation and other equipment.

Laser weapon has the following disadvantages::

— Impossibility of shooting behind obstacles, as well as limiting the range of firing
at ground targets by the visible horizon;

— Sharp deterioration of damaging properties under unfavourable weather condi-
tions, dust, smoke, etc.

— Problem of stability of the spot on the target and exposure time;

— In certain cases, a relatively large size (for chemical lasers).

Currently, lasers are widely used in various military systems. The directions of using
lasers in the military sphere can be divided into four categories:

— Supporting combat operations,

— Guidance and use as an auxiliary element for the means of destruction,

— Repression of purpose (countering the enemy’s electronic-optical means)

— Immediate defeat.

The following main directions have been developed, according to which laser tech-
nology is being introduced into military affairs. These areas are

® Laser location (ground, airborne, underwater);
® | aser communication;
® Laser navigation systems;

® Laser weapons;

= Laser missile defence and anti-space defence systems.

In the present report, we will discuss only a few specific applications of lasers in war-
fare, namely Laser location, Laser systems of antimissile defence, Tactical Laser Sys-
tems, and Laser radiation on the object
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1. Laser Location

Laser location is an area of optoelectronics that deals with the detection and location
of various objects by means of electromagnetic waves of the optical range emitted by
lasers. The creation of laser systems has opened new perspectives in locating technology
[3]. Basically, laser location is carried out by an active method. The objects of laser
detection are primarily tanks, ships, rockets, satellites, industrial and armed structures.

At the heart of laser location, as well as in radar, there are three basic properties of
electromagnetic waves:

- Ability to reflect from objects

The purpose and the background on which it is located reflect the radiation incident
on them in different ways. Laser radiation is reflected from all objects: metallic and non-
metallic objects, forest, land, water. Laser locator is inherent in a greater detection ability
than radar, i.e. the shorter the wave, the higher it is. The power of the reflected signal Pr
is inversely proportional to the wavelength of the fourth power of the laser radiation.

1) P13t

- Ability to propagate rectilinearly

With the help of a narrow-focus laser beam that is used to view a location, you can
register the bearing of a moving object.

This direction is found basing on the location of axis of the optical system which
forms laser radiation. The narrower the beam, the more accurately the bearing can be
determined.

Simple calculations show that, in order to obtain divergence 6 of about
1.5 degrees when using radio waves in a centimetre range, you need to have an antenna
with a diameter of about 10 m. Such an antenna is difficult to put on a tank and even
more so on a flying device, therefore a needs to use shorter waves, i.e. electromagnetic
waves of the optical range emitted by lasers.

The divergence 6 of the beam of a solid-state Nd: YAG laser is known to be
only 1.0 to 1.5 degrees and without additional optical systems.

Dimensions of the laser locator are much smaller than the size of the analogous
radar. The use of small optical systems will make it possible to narrow the laser beam to
several angular minutes, if necessary.

- The ability of laser radiation to propagate at a constant speed (light speed ¢ =
3.10% m/s) makes it possible to determine the range to the object.

With the impulse distance measuring method, the following relation is used:

(2) L=ct/2

where L is the distance to the object,

c is the propagation velocity of the radiation,
t is the time of passage of a pulse to the target and back.

This relationship shows that the potential accuracy of the range measurement is
determined by the accuracy of measuring the time of passage of the energy pulse to the
object and back. It is quite clear that the shorter the momentum, the better.

Firstly, the zone of action. It is understood as the area of space in which observation
is conducted. Its boundaries are determined by the maximum and minimum range of
action and the limits of the survey by elevation and azimuth. These dimensions are
determined by the designation of a military laser locator.

Another parameter is the time of the review. It refers to the time during which the
laser beam produces a single view of a given volume of space.
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The most important parameter of the locator is the ability to determine the
coordinates, i.e. Location of surface, air and underwater objects. Here, the decisive role is
the possibility of separately determining the coordinates of closely located targets, which
determines the resolving power of the locator, which is defined by the length of the laser
radiation A, repetition rate of the impulses v and their duration .

These characteristics of the laser locator are much better than those of the radar.

2. Battle Lasers. Laser Systems of Antimissile Defence

One of the first tasks set before the laser developers was the fight against strategic
weapons of mass destruction - warheads of ballistic missiles, and later against the
missiles themselves in the active phase of flight, since at that time there were no
alternative means of counteraction for these purposes at all. This goal has allowed us to
focus enough resources on the development of power laser systems

Regardless of the type of carrier, all laser complexes to defeat the purpose of moving
targets must have an energy source that provides all systems in the complex, including
the main laser source (HPL) and laser for a backlight of the target, the formation and
control system ray for its guidance and retention on the target in the process of impact,
system of searching, capturing and tracking the target, as well as many other auxiliary
systems (see Figure 1).

For laser weapons, unlike most other applications of lasers in military science,
powerful lasers are used [4, 5, 6]. Some of such lasers, already used or possible for
combat use, are the following:

— Excimer lasers emit in the wavelength spectral range 193 (ArF) -351 (XeF) nm, i.e.
almost at the boundary of the transparency of the atmosphere or in an area where it is not
transparent. Radiation power — megawatts in continuous mode;

— Chemical HF and DF lasers. The HF laser emits at a wavelength of 2.6 + 3.1 um (the
transparency of the atmosphere in such a spectral range is about 10%), the DF laser emits
in the spectral range 3.6 - 4.2 um (almost 100% atmospheric transparency near 3.9 um).
Radiation power of a DF laser is megawatts in continuous radiation mode;

— Chemical oxygen-iodine laser emits at a wavelength of 1315 nm (95% transparency of
the atmosphere). Radiation power in continuous mode is megawatts;

— Gasdynamic CO, laser. It emits at a wavelength of 10.6 um (atmospheric transparency
is about 95%). Radiation power in the continuous mode of operation is megawatts;

— Solid-state Nd: YAG and Yb: YAG lasers. Emission wavelength of an Nd: YAG laser
(for a YAG crystal) is 1064 nm, for Yb: YAG is 1031 nm (almost 100% transparency of
the atmosphere). Radiation power of the order of 100 kW (in modular design);

— Yiterbium fiber-optic lasers. Radiation wavelength is 1070 nm (almost 100% trans-
parency of the atmosphere), radiation power is tens of kilowatts in the quasi-continuous
mode of operation.
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Fig. 1. Schematic diagram of the laser complex

Since the mid-nineties, a new type of NHL - the chemical oxygen-iodine laser - has
been actively developed. The wavelength of the HKLE emission (A = 1,315 um) occurs
in the spectral transparency window of the atmosphere, and also corresponds to the
working range of fiber optics. This means that there are no fundamental limitations for
the use of lasers of this type in various atmospheric and extra-atmospheric conditions. A
shorter wavelength cause’s reduction in the diffraction limit, and a small density of the
active medium in the resonator cavity is a high optical quality of the laser beam.

The Airborne Laser (ABL) project is based on a continuous chemical oxygen-iodine
laser with a capacity of several megawatts designed to destroy ballistic missiles with
nuclear warheads in the active section of the trajectory, aboard a wide-body aircraft
(Boeing 747-400F). The structural design and appearance of the Boeing 747F aircraft
with a continuous chemical oxygen-iodine laser on board includes: Nose Mounted
Turret; Bea Control System; Active Ranging System CO, Laser; Battle Management;
Separation Bulkhead; Solid State Illuminator Laser; High Energy Laser Modules (Fig. 2).

In order to raise the temperature of the missile’s hull to a critical point, it is necessary
to focus a laser beam of sufficient intensity on the same spot for several seconds.
Because of diffraction effects and interactions with the atmosphere, however, the beam is
only focusable to a certain degree. As a consequence, it is imperative to supply an output
power of several megawatts. The ABL"s laser is a chemical oxygen-iodine laser (COIL).
The invention of COIL dates back to the 1970s, but as its working principle is complex,
other lasers can be used more easily if output powers in the kilowatt range or below are
required. Hence COILs have not matured into a standard tool so far. In a COIL, several
toxic chemicals (e.g. hydrogen peroxide) react with each other in order to deliver the
energy that is needed to create the beam. To ensure the safety of the crew, it is necessary
to seal the crew compartment air tightly from the actual laser. Since all of the laser’s
optical elements are extremely sensitive to misalignment, it is planned to use an
automated sensor-actor system to work against the vibrations in the airplane. An adaptive
optics system using a deformable mirror is supposed to compensate the turbulence in the
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atmosphere between the ABL and the target. Otherwise the turbulence distorts the beam.
To finally shape and direct the laser beam, a 1.5 m diameter telescope will be used. The
telescope will be gimbal-mounted on the aircraft’s nose (see Figure 1). The engagement
of the ABL begins as soon as the missile passes the cloud cover. The missile is detected
by a system consisting of three other lasers and several infrared sensors [7, 8].

Another possible task of combat employment of this complex was the defeat of
satellites in a near-earth orbit.

Fig. 2. Planned setup of ABL. Source: Boeing website.

The ABL project was brought to real trials, recognised as "limitedly successful," and
at the end of December 2011 it became known that the US Department of Defence had
closed the ABL development program. The laser development program had been
conducted for 16 years, and its financing amounted to $ 5 billion. According to the
Pentagon, the ABL program was closed due to its high cost, small practical value of the
technologies created and the need to cut defence spending.

To date, there is little information on the development of the ONE for the destruction
of ballistic missiles or their warheads. The interest of developers of laser weapons of
directed action seems to have finally shifted towards less powerful, more compact and
rational (tactical) laser systems.

The review article explores some specific applications of laser infrared lasers, laser
defence systems, Tactical Laser Systems and others.

3. Tactical Laser Systems

By the end of 1990s, as interest in the "strategic” tasks of using high-energy lasers in
anti-ballistic missile systems declined, discussion on their possibilities in solving more
limited concepts of tactical laser systems (Advanced Tactical Laser) began, firstly, on the
basis of a chemical oxygen-iodine laser, and later, starting from the end of the first
decade of the new century, on medium-power fiber and solid-state lasers (up to 100 kW).
This has stimulated the transition from gigantism of the first generation of laser systems
to more efficient and compact mobile systems designed for wider use.

An Advanced Tactical Laser (ATL) based on an oxygen-iodine laser with a power of
50 to 75 kW installed on board the NC-130H aircraft can be considered as an example of
a "tactical" system. ATL can be used in reconnaissance and sabotage operations to
destroy vehicles, communication lines and communications, and the destruction of
energy infrastructure at distances of 8 to 10 km. The advantages of ATL are high
resolution to identify a target localised with accuracy of less than a meter, as well as high
mobility of a medium-sized aircraft with an ATL mounted on it.
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Auxiliary laser systems of directional action "'non-lethal weapon"'

This laser weapon is used as an accompanying weapon, which increases the total
power to counteract and prevents hostile actions.

Examples of "non-lethal weapons” are the means of limiting escalation and
temporarily disabling equipment, such as laser dazzlers (dazzler), used to fight rebels,
terrorists, to overthrow demonstrations and to protect infra structure objects, i.e. in
conflicts of low intensity. The laser dazzler emits a high intensity laser beam in the
visible range, usually in the blue-green area, for temporary loss of the enemy’s ability to
view, without causing long-term damage and injury to the eyes of the object [7].

The choice of parameters, such as power, size of the spot on the target, and laser
power density, depends on the task. The focusing optics is intended to achieve a nominal
distance at which the required level of exposure to the eye is achieved, and the laser
power density of the target [8].

To date, only one restricting international legal instrument applies to the use of laser
weapons. It is the Protocol on Blinding Laser Weapons (UN, 1995) [9]. This protocol
prohibits the use of laser weapons specifically designed for use in hostilities solely or
including, in order to cause permanent blindness to the organs of vision of a person who
does not use optical instruments. Such a weapon, which specifically causes permanent
blindness to a person, relates to the forbidden, but there are no restrictions on lasers that
are designed to kill a person.

4. Evaluation of the Effect of Laser Radiation on the Object

The defeat of targets is based on converting the energy of the laser beam into heat,
which leads to ablation or melting of the material in the zone of action. The interaction
depends on: the diameter of the laser beam and the shape of the surface of the object;
laser power; the amount of radiation exposure to the target; radiation wavelength and
material properties [10].

It is preferred to defeat the ICBM by its initial phase of acceleration of the flight. At
the same time, fuel tanks and shell of ICBMs, which have less thermal protection in
comparison with warheads, are struck. Besides, in addition, at the acceleration stage, the
internal pressure in the fuel tanks is high and there is an additional load on the casing due
to friction in the atmosphere

This facilitates the damage to the rocket by a laser beam: less power or exposure time
is required, since it is not necessary to completely ignite the shell, and it is enough to
damage it only to a certain level.

The specific energy of laser radiation E, kJ / m?, required for heating the plate with
thickness & during the time of action before its destruction, is:

(3) E:[Cp- (Tm_T0)+Lm]-p-6a

Where Ty is the initial temperature, K;

Tm is melting point, K;
C, is the specific heat of melting. KJ/ kg.K
p is the density of the material, kg/ m3

Then, taking into account the duration of the effect, the laser power density required
for destruction,

(4) I=Elz

Where 1 is laser radiation power density, kW / m?,
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Tis the time of action (pulse duration) of laser radiation.

The effect is determined by the duration of the laser pulse t and the temperature
conductivity of the material y, m2 / s. It is possible to determine for which time the
thickness 8, m of the substance will melt:

(5) text =7= 52/)(,

wherey=a/p. ¢,

a is thermal conductivity of the material, kW / m.K

Thermodynamic characteristics of some structural materials are given in Table. 1

When estimating the threshold of laser radiation destruction, it was concluded that
design elements of aviation and rocket systems can be limited to simpler ratios for thin
plates.

Table. 1 Thermophysical characteristics of certain materials

Materials Melting Heat of | Boiling tem- | Heat of
temperature melting perature evaporation
p.10°, kg/m® | ¢, kikkg.K a, kW/m.K x, /s
Aluminium 933 393 2772 1.09
Titanium 1941 315 3560 1.00
Steel 1720...1790 205 3135 0.64
Carbon - - 4300 5.92

Let us determine what energy of laser radiation E is sufficient to destroy (evaporate)
a layer of carbon heat protection in a thickness of 1 cm, heated almost to the temperature
of destruction:

E=(p.o.md®L )4

For carbon steel plate: E = 2,6.10"1J

Less stringent laser power requirements can be considered for the purposes of earlier
damage to ICBMs on active trajectory sites, although in this case the laser should be
located in outer space and under the conditions of direct visibility of the take-off rocket.
In this case, the energy threshold of destruction is significantly reduced, for example, for
a thickness of 0.5 cm of aluminium shell of tanks or propulsion installation of ICBM we
obtain:

E=[cy.(Tn=To)+Lu].(0.8.m0".Ly)/4 =2,0.10°J

The energy threshold for the rocket carrier elements was two orders of magnitude
lower than that for a warhead, but it should be borne in mind that the effect in this case is
carried out at substantially large distances between the laser and the target (many
hundreds and thousands of kilometers) with great relative velocities of displacement and
Ffrom mobile platforms.

Yet, despite the obvious technical difficulties in implementing the task of anti-
ballistic missile defence with the help of lasers, this did not stop the development of new
laser systems for anti-missile defence.

It is anticipated that such systems will be able to detect and infect many different
objects, such as cruise missiles, unmanned rockets and unmanned aerial vehicles, as well
as ground objects, cars, missile launchers at horizontal distances from 8 to 25 km.
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5. Conclusions

The main advantages of laser-based direct-energy systems are the following: light
speed impact, near-zero level of accompanying damage, simultaneous multiple target
defeat or quick re-targeting, resistance to electromagnetic interference, and no effect of
gravity. Such systems also allow destroying flying objects silently, thus preventing panic.

Although the initial cost of developing and manufacturing laser weapons is higher
comparing to kinetic weapons systems, the operating costs of direct-energy systems are
negligible. This is due to the fact that, while conventional weapons systems are single-
use (bullets, shells, mines, rockets), laser weapons have virtually unlimited ammunition.

Laser systems also have limitations related to the need to localise the target in the
line of sight, requirements for the positioning of the laser spot on the target housing, as
well as problems of atmospheric signal attenuation and turbulence.

Over the past ten years, success has been achieved in the development of powerful
lasers, their efficiency has been multiplied several times, and the possibilities of maobile
implementations of laser systems of the megawatt class have been demonstrated.
Nevertheless, laser energy-directed systems today are in the stage of development and
improvement, and only the future will show if they can become full-fledged combat
systems.

The use of laser weapons in the future also depends on the development of the theory
and practice of military operations.
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Abstract: The armed forces of every nation rely on intelligence formations to obtain
information about the enemy. A review of some of the state-of-the-art intelligence tools in the
world gives us an insight into the development of technology and innovation in optical
intelligence.
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B ocHoBarta Ha OoifHHMTE ANEHCTBUS € Ipoleca Ha MPUAOOMBAaHE Ha pa3y3HaBaTEIHA
nHpopmarms 3a npoTHBHUKA. OCHTypsSIBaHETO C JOCTOBEPHA, HABPEMEHHA M HEIMPEKbC-
HaTa MHpOpMANUs 3a ACHCTBUATA HAa NMPOTHBHUKA JONPHHACS 33 IOCTUTAHE Ha HAaIMO-
mye B oneparuara. Onura oT JTOKATHUTE KOH(DIUKTH, AMHAMUYHOCTTAa Ha ChBPEMEHHUTE
OOMHM AEHCTBHS M PAa3IMYHUTE BUJOBE YIEHHS Ca ITOKA3aJH, Y€ NPU MPOBEXKJAHETO Ha
BOEHHHU OIepaliyl KOJTMYECTBOTO HA IEJIUTE HApacTBa WyBCTBUTEIHO, IIOBHIIABA CE U
IpI00YMHATA HA PA3IOJIaTaHeTO M MaHEBPEHOCTTa MM, KOETO BOAU A0 YBEIHYEHHE Ha
00eMBT Ha pelIaBaHWTE OT Pa3y3HABAHETO 3aJadd, CHKpAIaBa Ce PSA3KO BPEMETO 3a
opraHHM3upaHe Ha pa3y3HaBaHe, 3a chbOMpaHe U 00paboTBaHe Ha pazy3HaBaTeIHa HHPOP-
Manus. ToBa M3MCKBAa MOASpHHM3MpAHE HA TEXHHUYECKUTE CPEJCTBA, IOBHINA3BaHE HA
YMEHHSTAa OT JINYHHS CHCTAB HAa BCHYKM HHMBA M MONOOpSBAaHE Ha OpPraHM3AIMATAa HA
apTHIIEPUHCKATE ()OPMHUPOBAHUISL.

B aprunepuiickure (opMupoBaHHS pa3y3HaBAaHETO OCHOBHO C€ BOAM OT IPEIHHU
Habmomatenu (Forward observers). OcHOBHHTE 3a/iaqd Ha apTHICPUHACKHTE IIPEIHA
Ha0JIIoAaTe M Morar a ObJaT. pa3y3HaBaHEe W HaOIIOJCHIE HA MECTHOCTTA, Pa3y3HaBaHe
U cJIefeHe Ha [eNTUTe, Bh3CIMPAHe Ha LEeIH U 00CITy)KBaHE Ha CTpendaTa Ha apTHIEPHATA
U aBHAIUATA.

OnTuduecKoTo pazy3HaBaHE KaTO OCHOBEH BHJ apTIJICPHICKO pa3y3HaBaHE IMpenoc-
TaBs OBP30 ¥ TOYHO 3aCHYaHE Ha LENUTE, ObP30 pa3BphIIaHe B OOCH pe ¥ TOTOBHOCT 32
M3IBIHEHNE HA 3a/a4d, OCUTYpSBAT HEMPEKbCHATO MPHUIOOMBaHE HAa pa3y3HaBaTENIHA
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uH(bOpMAIMI U OCHI'YpsIBa JIOCTOBEPHOCT IPH OLICHSABAHE Ha PE3YJITATHTE OT IOpa3siBa-
HETO Ha apTuiiepusaTa. TOYHOCTTA 3aBHCH OT TEXHHMYECKUTE TPEIIKU B IPUOOPUTE, perie-
(ba Ha MECTHOCTTA, Pa3CTOSHUETO Ha 3aCHYaHEe U JPYTH.

3a Jja MOCTHIHAT TOCTABCHHTE MM 3aJaydl apTIICPUHCKUTE MpPEIHH HaONI0AATeNn
M3IOJI3BaT ONTHYECKH NPHOOpU 3a pasy3HaBaHe, GPS ycrpoiicTBa 3a mpuBBp3BaHEe U
PaJMOCTaHIMK 32 KOMYHHKAIUs, KaKTO ¥ TONorpadHH KapTH U APYrH IpUOOpH.

Jlazepuute mamexomepu (Laser rangefinder) ca B ocHoBara Ha npumoOuBaHe Ha pa-
3y3HaBaTeNHa MH(OPMALHS U Ce U3MOI3BAT IIHPOKO OT pasy3HaBaTeIHUTE GOPMHUPOBA-
uwst [3]. Haii-MozmepHuTe Na3epHu AaneKoMepH, MpeaHa3HaueHH 33 M3I0JI3BaHe OT apTH-
nepuiickuTe NpeAHM HAOIIOIAaTeNH, Cca MPOM3BOJCTBO HA JBE TOJEMH KOMIIAHHH
Northrop Grumman u Safran Vectronix AG. 1 1Bere KOMIaHKUH Ca €HH OT JHUIAEPUTE Ha
MEXIYHapOJHHUS Tas3ap 110 OTHOLICHHE Ha IIPOW3BOJICTBOTO HA JIa3CpHU NPUOOpU 3a
BOCHHH LICITH.

Kommanmsita Northrop Grumman e ocuoBana mpe3 1994 r. or [xak Hoprpor, pas-
paboTBa M MPOU3BEKAA HHOBALMH B CIEAHUTE 00IAcTH — KHOEp Cpena, JOTHCTHKA, aB-
toMatu3upanu cucremu, C4ISR cucremu, yaapHu U pa3y3HaBaTEIHU CHUCTEMHU M TEXHO-
norun [6],[8].

Lightweight Laser Designator Rangefinder - AN/PED-1, e momynen nasepeH aaje-
KOMEp ChCTOSIL CE OT [JBa OCHOBHHU €JIEMEHTA — MOZY.I 3a JIOKAIIMS Ha 1IEJITa U MOZYJ 32
na3epHo obo3HaueHue. [IbpBOHAYAIHO MpeIHAa3HAYCH 3a YoTpeba OT TPHUHOTa, B CICAC-
TBHE Ha MOJOOPEHHS € MOAXOIAII M 32 MOHTHUPAHE Ha pa3y3HaBaTeIHH MallnHU. OCHOB-
HO CE M3IOJ3BAaT OT NPEJHUTE HAONIOJATeNH 3a pasy3HaBaHe Ha M OOCIy)KBaHE Ha
cTpenbaTa Ha apTUIEpUsTa, KAKTO M OT IPEIHHTE aBUO HacouBa4yH. HeroBure BH3MOXK-
HOCTH ce cBexat no[4]:

» Palora 1o BCsKO BpeMe Ha JICHOHOIIHETO U MPU BCSIKAKBH YCIIOBUS;
>  BB3MOXKHOCT 3a NPELU3HO pa3y3HaBaHE Ha LIEl;
» Tlogxonsui e 3a pa3y3HaBaHE HA CTALMOHAPHH WM MOJABIKHH LEIIH;
»  JlururanHa CbBMECTUMOCT.
OCHOBHH TEXHUYECKUTE XaPAKTEPUCTUKH :
» Teruo — 16kr;
» TemmepaTypeH quamna3oH Ha pabora ot -37
1o +49;
»  GPS mpuemnunk ¢ TouHoct <16mM;
» PascrosHus Ha m3mepBane or 100m mo 20

KM;
»  Tod4HOCT Ha U3MEPBaHE HA BEPTHKAICH BI'bJ
— 13 muica = 0.8°%;

» TovHOCT Ha M3MEpaHe HAa BEPTUKAICH BI'bI
— 8 mmca = 0.4%

» TouHOCT Ha U3MEpPBAaHE HA PA3CTOSHHUATA —
5 meTpa,

» Hanuuue Ha TepMaiHa cHCTEMa 3a pa3y3Ha-
BaHe IIpe3 HOIIa.

Lightweight Laser Designator Rangefinder with
High Accuracy LLDR-2H — monynnus na3epen naie- ®@ur. 1. Lightweight Laser
KOMEp MPEeAOCTaBs BUCOKA TOYHOCT IIPU T'OJIEMHU pa3c- Designator Rangefinder
TOSHUA Ha HU3MCPBaHMATA, OAJICKOMEpa MOXKE Ja

324



o(hopMs 30HA 32 OTTOBOPHOCT KaTO Pa3lIn3siBa 30HATA 32 HETOCPEICTBEHO CHIIPUKOCHO-
Benue. Upe3 yHUKaTHATA CH MHTETPAIMA HAa BOICIIH TEXHOJIOTHH, TAJIEKOMepa OCUTYps-
Ba CEH30PH C BHCOKA Pa3JeiUTeHa CIIOCOOHOCT 33 M3ITbIHCHHE HA 3a1a4YH M0 pa3y3Ha-
BaHe, OIpe/IesisiHe KOOPANHATHTE Ha IENITa U 00CITy)KBaHe Ha CTpesdara Ha apTHIePHATA.
HeroBuTe BH3MOKHOCTH ce CBeXXAAT 10[5]:

» HacouBame ¢ BHCOKa TOYHOCT;

» TakTuueckd Moriel BbpPXy KapTHATA TTOIOKKA;

» Ckura Ha TepeHa,;

» HHaukatop 3a TOYHOCT HA MECTOIIONOKEHHETO
Ha I1eJITa, KOMTO Ce MOKa3Ba B OKYJISIpa U B MPEXkKara;

» PaGora mo BCSIKO BpeMe Ha ICHOHOMIUETO W
TIPH BCSIKAKBH YCITOBHS;

» Tlomxomsiy e 3a pa3y3HaBaHe HA CTAIIMOHAPHH
WM TIO/IBYOKHU TEITH;

» AtepMalHa MOMIIEHO JHOIHA TEXHOJIOTHSL.

OCHOBHH TEXHHYECKUTE XaPAKTEPHCTHKH

» Terno — 15kr;
» TeMneparypeH nuana3oH Ha pabora ot -37 1o
+49;
» GPS npuemuuk ¢ TogHocT <16Mm;
» Pascrosuus va u3mepsane ot 100m 10 20 xm;
» TouHOCT Ha U3MEPBaHE HA XOPU3OHTAJICH BI'bI ®ur. 2. Lightweight Laser
— 10 meTpa; Designator Rangefinder with High
» TO4HOCT Ha U3MEPBAHE HA BEPTHKAICH BIbI — Accuracy LLDR-2H

3 mmica = 0.29

» TouHOCT Ha M3MEpBaHE Ha pa3CTOsHMATA — 5
MeTpa;

» Hanuuune Ha TepMaTHa CHCTEMa 3a pa3y3HaBaHE Mpe3 HOLIA.

Mark V11 Handheld Eyesafe Laser Target Locator — mopTaTuBH¥s JTa3epeH JIOKaTop €
NpeqHa3HaueH 3a W3MOJI3BaHE OT ApTHICPUHCKUTE NpeJHH HAONOJAaTeNH, MPeJHUTE
aBHO HACOYBAYH U I'PYNUTE 3a IBIOOKO pasy3HaBaHe. Jlaekomepa MoXe Jia ce CBhp3Ba C
GPS ycrpoiictsa (Momynu), kato Precision Light Weight GPS Receiver (PLGR) u na
M3YHCIISIBA C BHCOKA TOYHOCT KOOp-
IUHATHTE CH. BB3MOXHOCTUTE Ha
Mark VII ca[2]:

» HabGmionenne u pasy3HaBaHe
Ha MECTHOCTTA;

» Pa3sy3HaBaHe Ha LieNH;

» Us3mepBaHe Ha a3UMYT, BB
Ha BB3BHIICHHUE U Pa3CTOSHUE [0 LIET;

» JlBa pexuma Ha pabora —
JICH/HOIII.

» TeXHHUYECKH XapaKTCPUCTHKH:

» Teruo — 2xkr;

> TeMneparypeH Iuamna3oH Ha ‘
pabora or -20 10 +50; @ur. 3. Mark VII Handheld Eyesafe
Laser Target Locator
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Pascrosiaust Ha usmepsane ot 20m 10 20 kwm;

VBenuuenue — 7.3X18;

Enexrponen kommnac ¢ TourocT — 9 muica = 0.6°;
TOYHOCT Ha M3MEPBaHUsI BEPTHKAJIICH BI'bI — 3 METPA;
TOYHOCT Ha U3MEpBaHE Ha Pa3CTOSHUATA — 3 METpa.
Hasnuuue Ha TepMaiiHa cUCTEMa 3a pa3y3HaBaHe Ipe3 HOIIA.

Safran Vectronix AG e cBeToBeH Jmaep B MPpOAaKOUTE HA HAN-MOIEPHHUTE OITHIEC-
KU CHCTeMH, 000py/IBaHE M CEH30pH 3a BOCHHHU M LMBWIIHK HYX1u. KoMmnaHusita paspa-
00TBa OCHOBHO ONTHYECKU CHCTEMH 3a HAOJIOJCHHE, NOPTATHBHU ONTHIECKH MpUOOpH
3a pa3y3HaBaHe U HaOJFOeHHE U 000pYABaHE , KOCTO C€ MOHTHPA BbPXY CKHITMPOBKATA,
Ha MalllMHH U JIPYTH.

STERNA (Non-Magnetic, Precision Target Location System (PTLS)) ¢ cucrema 3a
pa3y3HaBaHe W HaOIOJCHHUE, MpeIHA3HAUYCHA
3a W3MOJ3BAHE OT APTHIICPHHCKUTE MPEIHH
HaOJIIOJaTeNu U MPEIHUTE aBUO HAaCOYBAyH.
Wma tpu monyna — STERNA-M, STERNA-
V u STERNA-J, xouTo ce U3Mon3Bar B 3aBH-
CHMOCT OT MHCHATa Ha pPa3y3HABATEIHHUTE
¢dbopmupoBanus. MopaynuTe HMarT CXOIHH
XapaKTEePUCTHKH. Bb3MOXHOCTH Ha
STERNA [7]:

» OrnexkoTeHa KOHCTPYKIHMS Ha CHCTe-
MHTE;

» Bucoka TOYHOCT Ha PHBBP3BAHETO;

» Pa0ora 1o BCSKO BpeMe Ha JCHOHO-
IIMETO U MPH BCIKAKBU YCIIOBHS;

» UsneiHgBa MucHMM C Hajx /2 daca

>
>
>
>
>
>

MPOABKUTETHOCT, @ur.4 STERNA (Non-Magnetic,
> Tepmanen MynTU(QYHKIHOHATICH —BH- Precision Target Location System
3b0p. (PTLS))

TeXHUYECKU XapaKTCPHCTUKH:

Terno — 4-6 xr;

Pascrosiaus vHa u3mepsane ot 5m 10 10 kM, mpu STERNA-V23 o 25kwm;
To4yHOCT Ha M3MEpBaHE Ha XOPU30HTAJIEH brbi — 1 muiic = 0.07°;
To4yHOCT Ha M3MEpBaHe Ha BEpTHKAICH bI'bl — 3 Miica = 0.29;

TOYHOCT Ha U3MEpBaHE Ha Pa3CTOSHHUATA — 5 MeTpa;

Hasnuue Ha TepMaiiHa CHCTEMa 3a pa3y3HaBaHe Ipe3 HOIIA;

Bpeme 3a opueHTauus Ha cucremara —
120cex.

MOSKITO - Compact day and night
observation and location unit e moprarusen nasepen
JIOKAaTOp MpEIHA3HAuYCH 32 M3MEPBaHE Ha PascTos-
HHE, XOPU30HTAJICH W BEPTHUKAICH BI'bJ C BKIIOYCH
BH3BOp 3a pabora mpe3 Howa. Be3moxkuoctu[1]:

»> HalOnroneHne W pasy3HaBaHE Ha MECT-
HOCTTa;

» Pasy3naBane Ha IeH; ®ur. 5. MOSKITO - Compact day

and night observation and location unit

Y VY

YVVVY
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»  lI3MepBaHe Ha XOPU3OHTAJICH BI'bJI, BEPTUKAJICH BI'bJI U PA3CTOSHUE JIO LI,
»  BB3MOKHOCT 3a paboTa 1mpe3 HOLITa.
TeXHUYECKU XapaKTePHCTUKH:
» Terno — 2 xr;
»  Pascrosius Ha usmepsane ot 5m 10 10 km;
»  YBenuueHue — 5x mpe3 aeHs, 3X mpe3 Holla;
»  TouHOCT Ha M3MEpBaHe Ha BepTHKaIeH br'bs — 3 Muica = 0.2°;
»  To4HOCT Ha M3MEpPBaHE HA Pa3CTOSHUSATA — SM.

PLRF25C - Pocket Laser Range Finder e maii-koMmnakTHust Mojies Ha VECEronix, T.H.
“pocket edition”. Bempeku mankure cu pasmepn, PLRF25C mpemocraBs BUCOKa TOYHOCT
Ha M3MEPBaHHUATA HA MAJKU pa3cTosHus. Bo3moxuocTu[1]:

» HaOmoneHue W pasdy3HaBaHE Ha MECT-
HOCTTA,;
»  PasysnaBaHe Ha 1Ny,
» l3MepBaHe Ha XOPHU3OHTANICH BI'BJI, BEp-
THKAJICH BI'bJl U PA3CTOSHHUE JIO LICT;
»  Bb3MOkHOCT 3a paboTa Impe3 HOLTa.
TeXHUYECKU XapaKTCPHCTUKH:
Termo — 590rp;
PascrostHuss Ha u3MepBaHe oT 50M 1o
4xM;
VBenuuenue — 6x;
TOYHOCT Ha U3MEpBaHE Ha XOPU3OHTAJICH
wres — 10 muiica = 0.6°;
Tounoct Ha HU3MEPBAaHC Ha BCPTHUKAJIICH @ur. 6. Pocket Laser Range
srbi — 3 Munca = 0.2 Finder

» TouHOCT Ha U3MEPBaHE Ha PA3CTOSHUATA —

2 M nipu n3mepBanus ot 50 M 10 1500 M u 5 M nipu u3MepBaHe Ha pascTosHus oz 50 M u
Hax 1500 m.

B IHMHAMHYHOCTTA Ha ChBPEMEHHATa OOCTAHOBKA M HOBHTE CXBAIlAHUS 33 BOACHE Ha
BBHOPBKCHH M HEBHOPHIKCHH OIEpALlii, TIPOBEKAAHETO HAa YYCHHUS M OIHTA OT ChBpE-
MEHHHUTE JIOKAIHH KOH(DJIMKTH Hajara M3MOJI3BAaHETO HA ChBPEMEHHA TEXHHKA 3a pasy3-
HaBaHe. JloOMBaHeTO Ha pa3y3HaBaTelnHa MHGOpMAIUS TpsOBa 1a MMa H3IPEBAPBAIIO
JICHCTBHE B PEATHO BPEME C BUCOKA TOYHOCT, IOCTOBEPHOCT, HENMPEKbCHATOCT M CKPHU-
TocT. KakTo ce BmK/a OT TEXHUYECKUTE XapaKTEPUCTUKH, ChbBPEMEHHUTE MPUOOpHTE 32
pa3y3HaBaHE MPEIOCTABAT OrPOMHU BB3MOXKHOCTTH 3a pa3y3HaBaHE M HaOJIOZCHHE, C
BHCOKAa TOYHOCT, Obp3a MOArOTOBKA 3a paboTa, BUCOKA HAJCKHOCT M BB3MOXKHOCT 3a
edekTrBHA paboTa Mpe3 HOIA U JPYTH YCIOBHS Ha OrpaHMYCHa BUIMMOCT, ChIIO TaKa
MHOTO BaKHa € W uMMIUIeMeHTanusta Ha GPS Monynu B pasy3HaBaTesHUTE IPHOOPH,
KOUTO OCHUT'YpsIBaT ObP30 U TOYHO ONpEIeIsiHE Ha KOOPAWHATHTE Ha TOYKU OT MECTHOCT-
ta. [Ipubopure naBar BE3MOXKHOCT Ha paszy3HaBaTETHHUTE (JOPMHUPOBAHMS B ITBJICH 00eM
U NPH BCSKaKBU YCIIOBHS Jia M3MBJHSABAT [OCTABCHUTE UM 3a]aud. M3Mon3BaHEeTO Ha
CHBPEMCHHH pa3y3HaBaTEIHUTE IPUOOPU M Ka4eCTBEHA MOJITrOTOBKA Ha pa3y3HaBaTCITHH-
Te (hopMHpOBaHUS € 100pa OCHOBA 3a MOBHIIABAHE HA KAYECTBOTO HA OCHI'YPSIBAHETO C
pasy3HaBaTenHa HH()OpMALHS B OIepaliuTe.

vV VYV VYV
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Abstract: The report scrutinizes possibilities for the using the systematic approach for
solving the problems connected with the modernization of weapon complex of lightly
armored combat vehicles.

Key words: logistics; modernization; combat vehicle.

The change of the nature of hostilities, associated with the reduction in operating
density of troops and the transition from the area of destruction of objects to the method
of selective destruction allows to be made conclusion that the main role in armed
conflicts in the XXI century will belong to the highly precise weapon by using
conventional means for destruction.

This requires a constant searching of new opportunities to create or purchase of
armament complexes which provide greater efficiency of both the individual models of
weapons and the weapon complexes. It is required a detailed analysis of the conditions of
their operation and optimization of the composition and characteristics of all subsystems
based on objectively chosen, physically measurable criterion which does not conflict to
the factor , efficiency — value”.

Performing a detailed analysis of the weapons complex that are needed for
completing the battle machine is only possible by using the systematic approach.

To solve these tasks it is required to be reported the features of the functioning of the
complexes of weapons in a conflict environment, the internal and the external links. The
justification of the structure of the weapons complex based on new technical solutions
becomes especially important when this problem must be solved.

To understand regularity "system integrity”, should primarily take into account its
two sides:

- system properties (all) Qs is not a simple sum of the properties of its components
(parts) Qi Qs #2Q;

- the properties of the system (all) depends on the properties of its components
(parts): Qs = f (ah)-

Besides these two sides of the regularity "integrity" must be in mind that, as a rule,
combined elements in the system lose some of its properties which they have if they are
outside the system, or system seems to suppress some of the properties of the elements.
But on the other hand, items within the system can acquire new properties.
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Rational combination of the parameters of the complex also is very important. It
provides joint fulfillment of three conditions: the sufficiency of the striking effect of
munitions simplicity in the using of the complex and high efficiency.

In this sense, when it must be the modernized the weapons complex of lightly
armoured combat vehicles an important task to solve is the choice of weapons, imposing
major demands on it, the definition of rational form, the composition and the
characteristics.

It should be noted that when modernization of weapons complexes of combat
vehicles is made, due to the desire to be ensured high tactical and technical
characteristics, normally obtained exceeded the limits on the sizes and the weight. This,
in turn, may require revision and completion activities on the base machine. It must be
emphasized that the modernization of weapons of lightly armoured combat vehicles
reflects on the characteristics of the chassis.

The performing of an evaluation not only of indicators of combat effectiveness, but
also of the main characteristics of the chassis will allow to be obtained a comprehensive
assessment of the combat vehicle, i.e., it will be conducted an analysis of how increasing
of the combat effectiveness will affect the characteristics of the chassis (it the selfsame
together define the coverage of tactical and technical requirements of the machine as a
whole).

By applying a systematic approach for solving the problem, the properties of the
combat vehicle could be submitted in the form of a structural diagram. On the top level
of the structure are four basic properties: firepower, safety, mobility and total operational
and technical capabilities. In each of the above mentioned properties exist internal ones,
which can also have their own structure. Depending on the objectives pursued, the
decomposition of the structure of the properties can be on several levels (usually up to
6+7). An exemplary structure of the properties of an armoured combat vehicle is shown
on figure 1.
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4 y 4 4
Firepower | —| Defensibility Mobility — Operational and Technical
Capabilities
Fighting lp| Interference Movement | |p| L
performance defensibility speed Reliability
Firing Mine . Ability to
resource ™ defensibility Road ability be repaired
Fragments Swimming War
™ defensibility ability ™ readiness
Antitank Fuel N Possibility for
> missile autonomy transportation
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Defensibility airborning
N of weapons
for mass
destruction

Fig. 1. Structure of the properties of the specimen.
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Fig. 2. Scheme of solving tasks of structural parameter optimization of modernization

of complexes weapons for light armoured fighting vehicles.
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To be performed a comprehensive assessment of the properties of the combat vehicle
is necessary to be developed engineering methodology to justify the modernization of the
machine and in particular the complex weapons. The methodology, based on the analysis
of indicators of combat effectiveness, allows to be estimated the impact of the structural
parameters of the modernized weapons complex on the main characteristics of the
chassis. An exemplary structural diagram of such a methodology is shown in fig.2.

In the process of weapons creating it must be determined the rational combination of
these two properties, occurring in all stages of the design of its subsystems and the model
as a whole.

The reporting of the properties is not only principle approach to increasing the
adequacy of the models of optimal design, but also a significant reserve for increasing the
effectiveness of the weapons.

The need to be increased the combat and operational characteristics of weapons
complex of combat vehicles when must be limited the dimensions, mass and value the
indicators requires not only the optimization of its parameters, but also on its structure.
This is related to the definition of a set of schemes and design parameters of the complex
weapons, in other words it must be solved tasks connected with structural parameter
optimization based on physically measurable criterion.

Solving such a task can be connected with familiar task for searching for the
parameters of additional types of devices in the presence of line of fixed ones. This is a
prerequisite for the presentation of the formulation of the task for structural and
parametric synthesis.

In order to be shown the solving of the problem for structural-parametric justification
is necessary to be created the assembly of elements of complex weapon Mgg and its
conditions of operation by multitude:

MKB:{MB’MOR’MSUO’MTS’MU }ORT (11)
where: Mg, Mg, Msyo, Mts, My - respectively are subsets of ammunition, weapons
systems, systems for fire control, targets and conditions of use.

In fact the logic of the performance of the operations for structural and parametric
rationale is reduced to solving the problems for compliance of the elements of the
complex armed with their groupings, which provides a maximum of the received
criterion for effectiveness K in the form:

m; € My,

Mz € Mg

1

Mgyo € Mgyo .

Mys € My,

My € My U (Mg Mg s Mo My i My ), = Max K 1.2)

where: mg, Mog, Msuo, Mrs, My - are elements, respectively, of subsets Mg, Mgr, Msuo,
Mrs, My; _ _
K - optimal solution for each Mg.
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The analysis of construction schemes of the considered complex weapon formed a
subset of alternative technical solutions A* which are capable to perform the set task,

A" ={m;;my. My} = (k poP — sz
: (1.3)

where: Mg"; Mg’ Msuo- - are elements forming alternative technical solutions A*,
which provide a set level of criteria for efficacy K;

K'oor - tolerance of the optimal solution or extreme of the objective function.

For reliable solving the task of selecting the features and design of modern complex
weapon is necessary to have a consistent output data which include the conditions of
combat use, a list of typical targets and laws for their destruction, the characteristics of
armaments and their component parts ( ammunition, weapons, units and systems for fire
control). Let's say it in another way - to define the mutual relations of the main features
of the complex weapon with criterion function with respect to the mass-dimensions
restrictions.

Such characterizations, firstly, can be: ability to detect objects, precision, energy
characterizations, related with the parameters of weapons complex and determining the
power of the striking impact. This allows to be done systematically technical description
of the complex weapon in mathematical form, i.e., to be displayed morphological,
information and functional properties. Based on the general principles for the creation of
information models, used in the theory of armaments, where any object, process or
phenomenon is described by a set of characteristics forming R-dimensional space of
properties, which depends on the probability distribution of written above characteristics
can be done systematically technical description of the complex weapon.

The modeling in certain degree allows to be given an objective assessment of the
technical level of the complex of weapons of armoured vehicles and simultaneously to
reveal the process of their military functioning in the course of solving situation task.

Exactly this approach, typical for the implementation of systematically technical
researches consists in the separation of the multitude features of the weapons complex of
group of bases parameters and can be applied also to its component parts: arms,
ammunition, system fire control, as each of them in turn can be divided into elements.

For disclosing the interrelationships between the components of the complex must be
built its generalized scheme.

The results of the shaping the motion of the battle include: current numbers and
losses of the opposing sides, expense of the ammunition, expense of the implementation
of combat tasks and evaluation of the coefficient of technical level of the analyzed
technique object toward to the regular model.

Thus, the starting point for systematically describing of the weapons complex is the
establishment of the relationship between effectiveness indicators and conditions of its
operation. After the finishing an evaluation of the effectiveness of the weapons complex
and the cost of its development (including costs for reworking the chassis if it was
necessary) it must analyzed the activities performed over the parameters of safety,
mobility and exploitation - technical capabilities of the machine as a whole.

According to the results of the evaluations by the chief developer and agreed with the
applicant it must be decided whether the solution for modernization is acceptable.
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Abstract: The paper deals with algorithms for solving logistics problems. It describes types of
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disadvantages of heuristic algorithms, it offers feasible solutions
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I. Introduction

Many logistic problems are combinatorial by nature. Combinatorial optimization
problems could be solved by exact or by heuristic algorithms. The exact algorithms
always find the optimal solutions. The wide usage of the exact algorithms is limited by
the computer time needed to discover the optimal solutions. In some cases, this computer
time is enormously large [1].

Heuristic algorithm could be described as a combination of science, invention, and
problem solving skills. In essence, a heuristic algorithm represents procedure invented
and used by the analysts in order to “travel” through the space of feasible solutions. Good
heuristics algorithm should generate quality solutions in an acceptable computer time.
Complex logistic problems of big dimensions are usually solved with the help of various
heuristic algorithms [2]. Good heuristic algorithms are capable of discovering optimal
solutions for some problem instances, but heuristic algorithms do not guarantee optimal
solution discovery.

11. Exposition

An example of approximation is described by Jon Bentley [3] for solving the
traveling salesman problem (TSP) so as to select the order to draw using a pen plotter.
TSP is known to be NP-Complete (Nondeterministic Polynomial time) so an optimal
solution for even a moderate size problem is intractable. Instead, the greedy algorithm
can be used to give a good but not optimal solution (it is an approximation to the optimal
answer) in a reasonably short amount of time.

The problem can be defined as follows: Find the shortest itinerary, which starts in a
specific node, goes through all other nodes exactly once, and finishes in the starting node.
In different traffic, transportation, and logistic problems, the traveling salesman can
represent airplanes, boats, trucks, buses, crews, etc. Vehicles visiting nodes can deliver or
pick up goods, or simultaneously perform pick-up and delivery.

“Greedy” heuristic algorithms build the solution of the studied problem in a step-by-
step procedure [4]. In every step of the procedure the value is assigned to one of the
variables in order to maximally improve the objective function value. In every step, the
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greedy algorithm is looking for the best current solution with no look upon future cost or
consequences. Greedy algorithms use local information available in every step. The
fundamental concept of greedy algorithms is similar to the “Hill-climbing” technique.

In case of “Hill-climbing” technique the current solution is continuously replaced by
the new solution until it is not possible to produce further improvements in the objective
function value. “Greedy” algorithms and the “Hill-climbing” technique are similar to the
hiker who is trying to come to the mountaintop by never going downwards (Fig. 1).

/

Fig. 1. Hiker who is trying to come to the mountaintop by going up exclusively

As it can be seen from Figure 1, hiker’s wish to never move down while climbing,
can trap him or her at some of the local peaks (local maximums), and prevent him or her
from reaching the mountaintop (global maximum). “Greedy” algorithms and the “Hill-
climbing” technique consider only local improvements.

The Nearest Neighbor (NN) heuristic algorithm is a typical representative of
“Greedy” algorithms. This algorithm, which is used to generate the traveling salesman
tour, is composed of the following algorithmic steps:

Step 1: Arbitrarily (or randomly) choose a starting node in the traveling salesman
tour.

Step 2: Find the nearest neighbor of the last node that was included in the tour.
Include this nearest neighbor in the tour.

Step 3: Repeat Step 2 until all nodes are not included in the traveling salesman tour.
Connect the first and the last node of the tour.

The NN algorithm finds better solutions than the algorithm based on random choice,
as it uses the information related to the distances between nodes.

Let us find the traveling salesman tour starting and finishing in node 1, using NN
heuristic algorithm (Figure 2). The distances between all pairs of nodes are given in the
Table 1.
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o 1 2 3 4 5 6 7
2 7 1 0 75 | 135 | 165 | 135 | 180 | 90
/ 2 75 0 90 | 105 | 135 | 210 | 150
3 135 | 90 0 150 | 210 | 300 | 210
4 C 4 165 | 105 | 150 0 135 | 210 | 210
5 5 135 1135 | 210 | 135 | O 90 | 105
18 6 180 | 210 | 300 | 210 | 90 0 120
7 90 | 130 | 210 | 210 | 105 | 120 0
Fig. 2. Network in which a
traveling salesman tour should be Table 1. The Distances between All Pairs of Nodes
created using NN heuristic created using NN heuristic algorithm
algorithm

The route must start in node 1. The node 2 is the NN of node 1. We include this NN
in the tour. The current tour reads: (1, 2). Node 3 is the NN of node 2. We include this
NN in the tour. The updated tour reads: (1, 2, 3). Continuing in this way, we obtain the
final tour that reads: (1, 2, 3, 4, 5, 6, 7, 1). The final tour is shown in Figure 3.

)
3

+ 5 !

' 6

Figure 3. Traveling salesman tour obtained by the NN heuristic algorithm

When applying “greedy” approach, the analyst is forced, after a certain number of
steps, to start to connect the nodes (in case of TSP) quite away from each other.
Connecting the nodes distant from each other is forced by previous connections that
significantly decrease the number of possible connections left.

Exchange heuristic algorithms are based on the idea of interchange and they are
widely used. The idea of interchange is the idea to start with the existing solution and
check if this solution could be improved.

Exchange heuristic algorithm first creates or selects an initial feasible solution in
some arbitrary way (randomly or using any other heuristic algorithm), and then tries to
improve the current solution by specific exchanges within the solution.

The good illustration of this concept is two-optimal tour (2-OPT) heuristic algorithms
for the TSP [3-OPT and k-optimal tour (k-OPT) algorithms are based on the same idea].
Within the first step of the 2-OPT algorithm, an initial tour is created in some arbitrary
way (randomly or using any other heuristic algorithm). The two links are then broken

(Fig. 4).
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Fig. 4. Interchange of two links during 2-OPT algorithm

The paths that are left are joined so as to form a new tour. The length of the new tour
is compared with the length of the old tour. If the new tour length is less than the old tour
length, the new tour is retained. In a systematic way, two links are broken at a time, paths
are joined, and comparison is made. Eventually, a tour is found whose total length cannot
be decreased by the interchange of any two links. Such a tour is known as two-optimal
tour (2-OPT).

By using the 2-OPT algorithm, we will try to create the traveling salesman tour for
the network shown in Figure 2. The distances between nodes are given in Table 1. The
traveling salesman should start his trip from node 1. The initial tour shown in Figure 3 is
generated by the NN algorithm. It was not possible to decrease the total length of the
initial tour by interchanging of any two links. Our initial tour is 2-OPT

In some cases it is desirable to decompose the problem considered into smaller
problems (sub problems). In the following step every sub problem is solved separately.
Final solution of the original problem is then obtained by “assembling” the sub problem
solutions. We illustrate this solution approach in case of the standard vehicle routing
problem (VRP).

The Sweep algorithm is one of the classical heuristic algorithms for the VRP [5].
This algorithm is applied to polar coordinates, and the depot is considered to be the
origin of the coordinate system. Then the depot is joined with an arbitrarily chosen point
that is called the seed point. All other points are joined to the depot and then aligned by
increasing angles that are formed by the segments that connect the points to the depot and
the segment that connects the depot to the seed point. The route starts with the seed point,
and then the points aligned by increasing angles are included, respecting given
constraints. When a point cannot be included in the route as this would violate a certain
constraint, this point becomes the seed point of a new route, and so on. The process is
completed when all points are included in the routes (Fig. 5).

\ /DN
e
g~

Fig. 5. Sweep algorithm
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In case when a large number of nodes need to be served, the Sweep algorithm should
be used within the “clustering-routing” approach. In this case, considering clockwise
direction, the ratio of cumulative demand and vehicle capacity should be checked
(including all other constraints).

The rotating calipers technique for designing geometric algorithms may also be
interpreted as a form of plane sweep, in the projective dual of the input plane. A form of
projective duality transforms the slope of a line in one plane into the x-coordinate of a
point in the dual plane, so the progression through lines in sorted order by their slope as
performed by a rotating calipers algorithm is dual to the progression through points
sorted by their x-coordinates in a plane sweep algorithm.

111. Conclusion

The objective of a heuristic is to produce a solution in a reasonable time frame that is
good enough for solving the problem at hand. This solution may not be the best of all the
actual solutions to this problem, or it may simply approximate the exact solution. But it is
still valuable because finding it does not require a prohibitively long time.

The final solution depends on a choice of the seed point. By changing locations of the
seed point it is possible to generate various sets of vehicle routes. For the final solution
the set of routes with minimal total length should be chosen.
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Abstract: The report scrutinizes an experimental investigation on the deviation of the midpoint
of the hits of the shots and the grouping at shooting with small arms with fitted silencer of the
chamber type with rubber chopper wheel.

Key words: small arms, silencer, grouping, midpoint of the hits.

Introduction

The increase in the economical, political and cultural ties between the countries set at
the forefront new threats for international peace and security.

Currently terrorism is one of the biggest threats for the security on national and
international level. The terrorist organizations decentralize their structures, diversify
modes of operation and cleverly infiltrate in the democratic society, which hinders their
neutralization.

The increase of the terrorist activities led to the expansion of tasks performed by the
Armed Forces of the Republic of Bulgaria.

Part of the new tasks of the military formations are associated with the suppression of
terrorist groups and paramilitaries. In a significant part of cases due to the specificity of
the anti-terrorist activity the sound of the shots should be hidden. This can be achieved
by using special devices called silencers.

On the other hand the growing influx of devices for individual ballistic protection put
a tendency improving tactical and technical characteristics of small arms to guarante the
destruction of enemy personnel, equipped with such devices.

Part of the global trends related with the development of armaments are currently
focused on creating new samples small arms which have increased combat effectiveness.

Two of the factors that have a significant impact on combat effectiveness are group-
ing and accuracy in shooting.

Studying of the available literature shows that installation of the silencer on small
arms leads to a change of these factors, especially when must be shooted at long
distances. The reduced combat effectiveness of weapons equipped with silencers can lead
to failure to set combat tasks and can increase the amount of losses of personnel.

In the military units of the Republic of Bulgaria main type of small arm is an auto-
matic rifle AK-47, a silencer designed for it is PBS-1, which is on the type of chamber
silencer with rubber chopper wheel.
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Currently in Bulgaria there have been no systematic studies, related with determining
of changing of grouping and the midpoint of the hits of firing of the small arms, fitted
with a silencer of the chamber type with rubber chopper wheel when firing is on single or
automatic fire.

The report is the first step in exploring the influence of rubber chopper wheel of a
silencer of the chamber type on grouping and the changing of the midpoint of hits at
single firing with small arms.

2. Experimental investigation

2.1. Purpose: to be investigated experimentally the change of the grouping and the
midpoint of hits (MPH) of the small arm fitted with a silencer of the chamber type with
rubber chopper wheel at a single shooting.

2.2. Tasks:

- to establish a mathematical law that describe the changing of the grouping of 7,62
mm automatic rifle "Kalashnikov"
fitted with a silencer PBS-1, using
7,62x39 mm cartridges “US”;

- to establish a mathematical
law that describe the changing of
the midpoint of the hits of 7,62
mm automatic rifle "Kalashnikov"
fitted with silencer with 7,62x39
mm cartridges “US”;

The experimental investiga-
tion was conducted on the educa-
t|0r)a| shooting ground Fig. 1. Automatic rifle AK-47 fixed to the mount
"Divdyadovo". "Samozhenkov".

In the investigation to ensure
the immobility of the firing system, the automatic rifle 7,62 mm "Kalashnikov" was
fastened on the mount (frame) "Samozhenkov" with additional clamps - according to fig
1. In order to ensure the immobility of the mount, its legs were attached to the soil of the
range polygon by using metal spacers and weights - 15 kg on each leg.

The conditions under which the test was conducted are:

- ambient temperature 19° + 10° C; relative humidity 65 + 5%;

- ammunition are the main for the armament model, new, undamaged, from one party
and year of manufacture, in order to be reduced the influence of the reasons that caused
differences in the initial take-off speed of bullets;

- ammunition tempering was made in a room (room for storing weapons in cadet
battery) at a constant temperature for 24 hours before the shooting, as ammunitions are
not removed from their standard package;

- the test was performed by firing with one number of 7,62 mm automatic rifle
AK-47 "Kalashnikov" and one number of silencer PBS-1;

- distance of the shooting - 100 m (measured from the muzzle of the barrel to shield
with the target);

- barrel angle - 0° toward to the horizontal plane;

- barrel cooling was made each 60 shots.
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2.3. Procedure for conducting experimental investigation

A. Preparation of weapons and ammunition

Sequence:

- the barrel channel must be cleaned from grease, soot and other contaminants before
shooting starts;

- dismantle the standard measurement plate from the automatic rifle and replaced
with measurement plate for shooting with silencer PBS-1;

- dismantle the safety lever and install 7,62 mm automatic rifle AK-47 to the mount
(frame) "Samozhenkov";

- secure the mount (frame) "Samozhenkov" to the soil of the range polygon by metal
spacers and weight - 15 kg for each leg;

- place a shield having attached on it a white cardboard with dimensions of 1 m high
and 1 m width, on distance of 100 m away from muzzle of the barrel;

- aim the weapon in the setpoint of the shield, then mechanisms for directing on the
mount must be locked;

- performe a warm-up shot.

B. Performance of experimental shooting
Experimental shooting is performed in the following sequence:
a) Determine the grouping and midpoint of hits (MPH) of 7,62 mm automatic rifle
AK-47 without silencer with 7,62x39 mm cartridges model '43:
- produce 2 series of 20 shots of a single fire;
- determine grouping and midpoint of hits for
each series individually;
- calculate the average of the two series.

b) Determine the grouping and midpoint of hits of
7,62 mm automatic rifle AK-47 with mounted on the
barrel silencer without rubber chopper wheel with

7,62x39 mm cartridges “US”. T

Due to the specific structure of the silencer PBS- : :
1, the rubber chopper wheel can not be removed Fig. 2. The chopper wheel
because it serves as a spacer sleeve. To determine the with hole with diameter of 15

grouping and the midpoint of hits when firing,
excluding the influence of the tribological characteristics of the chopper wheel is made of
the hole on the chopper wheel with a diameter of 15 mm - fig. 2.

- dismantle the silencer PBS-1, placed fitted (with hole 15 mm) rubber chopper wheel
and assemble the silencer;

- attach silencer PBS-1 to 7,62 mm automatic rifle AK-47;

- produce 2 series of 20 shots on single fire;

- determine the grouping and the midpoint of hits for each series individually.

c) Determine the grouping and the midpoint of hits of 7,62 mm automatic rifle AK-47
fitted with silencer with 7,62x39 mm cartridges “US”’:

- separate the silencer and set a new chopper wheel;

- attach silencer PBS-1 to 7,62 mm automatic rifle AK-47;

- produce 10 series of 20 shots on single fire;

- determine the grouping and the midpoint of hits for each series individually.
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d) Determine the grouping and the midpoint of hits of 7,62 mm automatic rifle AK-47
without silencer with 7,62x39 mm cartridges “US’:

- separate the silencer from the automatic rifle;

- produce 2 series of 20 shots on single fire;

- determine the grouping and the midpoint of hits for each series individually.

2.4. Logistics

For making the experimental shootings the following logistics support is used:

- cartridge 7,62x39 model 1943 - 40 (forty) numbers;

- cartridge 7,62x39 model “US” - 280 (two hundred and eighty) numbers;

- shield attached to a target with a setpoint with sizes 1 m high and 1 m wide - 20
(twenty) numbers.

3. Experimental investigation results
The results of the experimental investigation of the grouping and the midpoint of hits
of 7,62 mm automatic rifle AK-47 fitted with silencer with 7,62x39 mm cartridges “US”
are presented in table 1.
Table 1
Results obtained from the experimental investigation of grouping and the middle
point of hit of 7,62 mm automatic rifle "Kalashnikov" fitted with silencer with 7,62x39
mm cartridges ,,US”.

% Distance between the two Deviation of the middle point of hits
é outermost hits from the setpoint
4
= _n the In the vertical _In the In the vertical
horizontal plane | horizontal plane |
[cm] plane [cm] [cm] plane [cm]
1 30 215 15,2 15,2
2 19,2 17,7 18 30,8
3 16,2 19,9 26,8 14
4 23 14,3 29 74
5 19,4 21,7 27,5 6,2
6 22,8 8,5 24,2 5
7 28 194 3,3 0,3
8 233 29 22,5 8,5
9 17,2 18,8 15 3,5
1 22 22 40,8 27,5
0

The average data of the firing 7,62 mm automatic rifle AK-47 without silencer with
7,62x39 mm cartridges model 1943 are:

- the deflections on the midpoint of hits from the setpoint are: in the horizontal plane
X =4 cm and in the vertical plane Y = 3 cm;
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- the distances between the two outermost hits are: in the horizontal plane X = 15 cm
and in the vertical plane Y =22 cm.

The average data of the firing 7,62 mm automatic rifle AK-47 without silencer with
7,62x39 mm cartridges model “US” are:

- the deflections on the midpoint of hits from the setpoint are: in the horizontal plane
X =8.4 cm and in the vertical plane Y = 25.8 cm;

- the distances between the two outermost hits are: in the horizontal plane X = 17.6
c¢m and in the vertical plane Y =18 cm.

The average data of the firing 7,62 mm automatic rifle AK-47 with a silencer without
chopper wheel with 7,62x39 mm cartridges model “US” are:

- the deflections on the midpoint of hits from the setpoint are: in the horizontal plane
X =20.5cm and in the vertical plane Y =4 cm

- the distances between the two outermost hits are: in the horizontal plane X = 15 cm
and in the vertical plane Y =17 cm.

Changing of distance between the two outermost hits in the
horizontal plane and vertical plane

Distance between the two outermost hits in the
horizontal plane and the vertical plane [cm]

Humber of the series

——g— horizontal plane = == yartical plane

Fig. 3. Graphics of the change of the distance between two outermost hits in the horizontal
and vertical plane.

The approximate mathematical law that modifies the values of the deviation of the
midpoint of the hits in the horizontal plane is:

y=a+bx+cx?+dx’+ext + f.x° ()
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Changing of deflections on the midpoint of hits from the setpeint in the
horizontal plane and vertical plne

the horizontal plane and verticsl plane [om]

Deflections an the midpaint af hits from the setpeint in

Humber of the series

=@ horzontal pane = = vortcal plana

Fig. 4. Graph of change of deviation of the middle point of the hits (MPH) of the setpoint in
the horizontal and vertical plane.

The approximate mathematical law that modifies the values of the deviation of the
midpoint of the hits in the vertical plane is:

y=a+bx+cxiIinx+d.x** +ex? 2

The approximate mathematical law, that modifies the values of the grouping in the
horizontal plane is:

y=a+b.x+cx?+d.x®+ee’ (3)

The approximate mathematical that modifies the values of the grouping in the
vertical plane is:

y:a+b.sin2(%+c) 4)

4. Conclusions:

1. From the data presented in table 1 it can be concluded that the grouping and the
deviation of the middle point of the hits from the setpoint of the silencer of the chamber
type, with a rubber chopper wheel change with the amount of the made shots,
respectively, with the wear of the rubber chopper wheel of silencer.

2. The deviations of the midpoint of the hit from the setpoint in horizontal and
vertical plane when it is shoot with small arms with mounted silencer with rubber
chopper wheel don’t have the same character and amended on complex mathematical
law. The same goes for change of the grouping. Therefore the shooter can not make
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accurate predictions on the place of the bullet hit, because this place will depend on the
wear of the chopper wheel.

3. It is necessary to make a investigation of the variation in the midpoint of the hits
and the grouping when it is shoot with small arms with silencer without rubber chopper
wheel in order to increase the efficiency of firing a weapon fitted with a silencer.
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Abstract: The weapons repair process models are considered in the form of a process chart and
network schedules. With their use, the "bottlenecks" of the maintenance system, which reduce
the effectiveness of performance of the activities and keep the implementation of the overall
process, are analyzed. The duration of each activity in the armaments repair process is deter-
mined by statistical and probabilistic methods.

Keywords: Map diagram, network model, maintenance and repair system, command and execu-
tive logistics at the tactical level

OcurypsiBaHeTO Ha TIOCTOSTHHA TEXHHYECKAa TOTOBHOCT Ha BHOPBKEHHETO € IJIaBHA
3aJjaga B CHCTeMaTa HAa EKCIUIOATalUsiTa My, KOATO C€ OpraHU3Hpa OCHOBHO OT
JIOTUCTUYHHUTE OPTaHH, 0COOCHO Ha TAKTHYECKO HUBO.

3a ma ce ocWI'ypH MHOAAPHKKaTa Ha BHOPBKEHHETO ClIeABa Jla Ce II03HaBa
METOJHKATa, IIPaBWIaTa U 00pa3uTe IIAHUPAINN JOKyMEHTH, CBBP3aHH C PeKUMUTE Ha
€KCIIOATalysl Ha BhOPBKEHHUETO.

UnencrBoro Ha PeOybmmka bwirapus B HATO, kakto u mpogbikaBamara
TpaHc(opmarys Ha BbOPBKEHUTE HM CHIIM M3HCKBAT BHEIPSBAHETO HA HHTETPUPAHU
HMH(OPMAIIMOHHN CHCTEMH 3a YIIPABJIE€HHE HA JOTHCTHYHOTO OCUT'YPSIBAaHE, B TOBA YHCIIO
U 33 MOHHUTOPHHI, YIPaBI€HHE M KOHTPOJN HaJ EKCIUIOATAI[MOHHWTE IapaMeTpH Ha
BBOPHKEHHETO BBB TAKTHIECKHTE (POpMHpOBAaHUA OT bbiarapckata apmus, KakTo H
CBHBMECTSIBaHE Ha T€3M HH(OPMAIMOHHH CHCTEMH C Ha ocTaHaimuTe apmuu oT HATO.

EnHO3HAYHOTO W TOYHO OmpeAeNsHe HA pEHIeHHWs MO0 eKCIUIoaTanusATa Ha
BBOPBHKEHHUETO € CIIOXKEH IPOILEeC, CBBP3aH ChC ChOMpaHe, oOpaboTKa M aHAIHM3 Ha
Pa3HOPOAHA U TOIsIMa [0 00eM HH(OpMANKsi, OTHOCHO OCHOBHUTE MY €KCIJIOATAI[OHHH
napamMeTpuL.

BbB BoeHHHTE (HOPMHUPOBAHUS HA TAKTHUECKO HUBO CE€ MpHIara yIBbpAEH MOJEN Ha
cHcTeMa 3a TEXHHYECKO OOCIy)XKBaHE M PEMOHT Ha BBOpBXKEHHeTo. JlelcTBamiata
mporeaypa 3a JOKyMEHTOO(GOPMSIHHE W JOKYMEHOOOOPOT INpU TEKYIIMs PEMOHT Ha
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BBOPHKEHHETO 00ade e JocTa TpyAoeMKa M TpoMaBa. ToBa Hajlara HEOOXOAMMOCTTa Ja
ce aHalM3upa ChINECTBYBAIIATa MPAKTHKA U J1a CE MPEIJIOKH HOB, e(peKTHBEH MOZEI 3a
JIEMHOCTHUTE TI0 JOKYMEHTO0000pOTa, CHIIBFTCTBAII TEKYIHS PEMOHT Ha BHOPBHKEHUETO.

Mopesu Ha ChIIECTBYBAIIATA CHCTEMA 32 TEXHUYECKO 00C/Ty’KBaHe U PEMOHT Ha
BBbOPbKEHUETO

MopensT TpsiOBa 1a OTroBaps Ha CIEAHUTE OCHOBHHU BBIIPOCH:

- Kou ca “Bxomsr” u “u3xoqpt” Ha cucremara?

- OT KaKBH JICHHOCTH C€ ChCTOU MPOLIECHT B CHCTEeMaTa?

- Koii m3mpJiHsBa Besika mpoueaypa?

- KakBo ce momyyaBa B pe3ynTaT Ha M3IBIHEHHE Ha IIpoLeaypaTa?

- Koii mony4aBa pesynrara ¥ Kak TOW M3M0J3Ba TO3U PE3yNTAT?

Ananus na npoyeca Ha 0OKYMEHMOOBUICEHUEMO NPe3 OMOETHUME USNBIHUMENU
U nOOU3NBIHUMENU NPU PecUCMPUpane u oQopmaHe 3anaéKume u OCMAHATUME 00-
KyMeHmu no mexHu4ecKomo 00CnyHceane u peMonma Ha 6b0PbHCeHUEN O

Enwo or onpexernenusTa 3a mpouec riacu [5]: ,IIpoiec e ChBKYITHOCT OT B3aUMOC-
BBP3aHM M B3aMMOJCHCTBAIIM CH BupoBe aeiHoctn”. [lpm amanmsa karo Havano e
HEOOXOOMMO J1a Ce ONpeAeNH IMPOLEChT KaTo IUIO, T.€. Ja C€ OHpPEAeNAT IenTa H
rparummTe My. [Iporeca no goxkymeHTo000pOTa IIe OBb/e pasriIenaH OT IJIeJHaTa TOYKa
Ha W3BBPIIBAHETO HAa TEKYIIM PEMOHTH Ha BBOPHKEHHETO CHC COOCTBEHH CHIIM U
Cpe/CTBa Ha TAKTHIECKH ()OPMHUPOBAHUS C PAHT HA OaTaIbOH.

BxomoBere m m3XoamTe Ha TpoIeca ca MpeAcTaBeHH Ha ¢ur. 1 xaro BHOoBeTe
JeHHOCTH ca 0003HA4YeHH KaTo ,9epHa KyTHs . ToBa e KOHTEKCTHaTa AuarpaMa Ha
nporieca.

HOXTONOS LTS
ORCOEORHNESOTTS
SIS ORENT SN

VHuipmpany OTpeMoHT!paHo
JIOKyMEHT, ChOHTHE vagenve

= JOKYMEHTOOBOPOT [

Que. 1. Koumexcmna ouazpama na npoyeca

B Y€pHaTta KyTUA HMa I[eﬁcTBPIH, KOUTO C€ MU3BHPIIBAT B OHNPCACIICHA
IOCICA0BATCIIHOCT. Kowu ca te 3a pasriICKaaHusg Hpouec? B Ta6n1/1ua le npeacraBeHa
MaTpula Ha €TarmTe OT Z[OKyMeHTOOGOpOTa Ipyu pEMOHTA Ha BbOPBIKECHUETO, KOATO J1aBa
IOCICA0OBATCIHOCTTA OT HeO6XO£[I/IMI/ITe Z[efICTBHH. HO-Z[OJ'Iy Ce Impeajlara MOACiI Ha
mnponeca 4pe3 mnpujaraie Ha €IuH OT Haﬁ—pa3HpOCTpaHeHI/ITe MCTOJH B obiacrra Ha
YIIpaBJIC€HUETO, @ MMCHHO JuarpamMa Ha IIOCJI€AOBATCIHOCTTA Ha Z[el\/'IHOCTI/ITe (ﬂOW
chart).
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Cuvcmassane na Kapma ouazpama na nociedosamennocmma Ha oeinocmume (flow
chart)

CpImHOCTTa HAa TO3M METOA C€ CBCTOM B TIpauuHOTO H300pa3siBaHe Ha
MIOCTIEIOBATETHOCTTAa OT JNEHCTBHS Ha pasrieXJaHus IPOLeC 4Ype3 H3MON3BaHe Ha
pa3NUYHE CHMBOJHM (CJMIICA, TPABOBIBIHMK M CTpeNku). Jlmarpamara Ha mporeca Ha
CBITBTCTBAINUS TOKyMEHTOOOOPOT TpPH TEKYIIHS PEMOHT HA BBOPHKECHHETO OT
PEMOHTHHUTE OPraHH Ha TAKTHYECKOTO HHUBO € JajieHa Ha durypa 2.

MNpuemane Ha CrcTaBAHe Ha

MaroTeaHe Ha

WaroTeaHe Ha akT 3a W3nasake Ha nospeaeHoTo nopbka 3a
Nospena / oTkas Ha WNexaHe 3a
M3MEHEHMe HaTeXH. HapexaaHe 3a BbOPBKEHNE PEMOHT 1
anenme or CBCTOAHME Ha pemonr (NA,241) cpelly noanuc 8 AedeKToBbYHA ommycKaHe Ha
BbOPBLKEHUETO > — | =l marepvanu

noBpeaeHoTo oTOpraHa no KHMUra 3a BeAOMOCT

BCNEACTBUE HA naenca 035 or

BbopbKeHue (M4269) JIOTUCTUKA Ha npvemaHe 3a (NA,291) ot
ekcnoarauwa opraHa no
oTKoMMaHA $bopmuposaHueTo pemoHT opraHa no enonTa
(NdCP 106) pemoHTa P
A,
CucTaBaHe Ha MNpepasaHe Ha OprauusnpaHo
CucrassHe Ha Crnaposa OTPEMOHTUPaHOTO Bb3CTaHOBABaHE
JlvmuTHa Kapra pasnucka BbOPBKEHNE Ha CLOTBETHUA
(NPNca 044) sa | (nenca 031)sa cpelly noAnMc B €eKCnnoaTauvoHeH -
oTnycKaHe Ha 3anpuxoxaaBaHe KHUra 33 pexum Ha Reeiieeeec
KOHCYMaTuBu no Ha cHeTUTe npvemate 3a BbOPBKEHNETO
pemoHTa AeTaitnuu PEeMOHT (paboteH /
MeXaHW3Mm (Nacp 106) CbxpaHeHue)

Que. 2. /luaepama na nociedosamenrocmune

B JuarpamMara IOoCJICOOBAaTCITHOCTTAa Ha neﬁCTerra C€ pasrjiexxaa HU3KIIOYUTCIHO
BBB BPEMETO, KaTo CTpelika IOKa3Ba Koe JASHCTBHE CIIE KOoe Cie/Ba (C Oriie/ Ha TOBa, 1
B CJIC/IBALIUTE AWArPAMH MPOLECHT 1ie ObJe pasBUT JCTAMIIHO, quarpaMara ot ¢ur. 2 e
JIOCTa OMIPOCTEHA).

AHaNM3BT Ha MPOILIECca 110 JUarpamaTa Ha MoCieJ0BaTeTHOCTHTE MOKa3Ba CIIEIHOTO:

- HE BCUYKH JIETHOCTH C€ U3IBJIHABAT C €JHA U ChIIla CKOPOCT;

- 3a YCBBBPHICHCTBAHC Ha TCXHOJOTUATA W HKOHOMHA Ha BPEME HAKOU OT

BHJIOBETE JEHHOCTH MOTaT Jia Ce M3BBHPILBAT MApPaJIETHO.

VcebBBpUICHCTBAH MpOIEC € NaJeH Ha Juarpamara Ha I0CIeI0BaTeIHOCTUTE OT

¢uwr. 3.
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Nospeaa / oTkas Ha
v3pnenme ot
BbOPBKEHMETO
BCneacTeye Ha

eKcroatauma

CrcTasaHe Ha
Mpuemare Ha T MNpepasaHe Ha OpraHusnpaHo
WaroteaHe Ha aKT3a W3nasake Ha nospeaeHoTo SR Bb:
M3MEHEHME Ha TeXH. HapexaaHe 3a BbOPbHEHNE BbOPBKEHNE Ha CHOTBETHUA

CBCTORHME HA pemoHr (M, 241) cpely noAnuc B AoKymeHTM OT

g noanmc 8 eKCII0aTaUVOHeH
> » pemoHTHaTa p| CPeUy oAl > 1
nospeseHoTo oTopraHa no KHUra 33 4 KHUra 33 pexum Ha
CTPYKTYpa, UMaly
sbopbKeHye (M1269) JIOTUCTUKE Ha npvemate 3a oTHOWeHME KoM npvemate 3a BbOPBKEHMETO
OoT KOMUHA bopmmposaHueTo PEeMOHT — o PEeMOHT (paboteH /
(N&CP 106) P (NaCP 106) CbXpaHeHue)
pemoHra
Kpait Ha npougca
CreTaeane Ha CucTasaHe Ha
Wsroteane Ha
nopwUKka 3a ckane 3a CueTaBaHe Ha Cknaposa
PeMOHT n JvMnTHa Kapra paznucka (MONCY,
nedexToRbUHa ornyekake Ha (nonca 044) za 031) 32
> marepnann > |

Begomoct nenca 035 o oTnycKaHe Ha 3anpuxomaasaHe
(NA291) ot oprariane KOHCYMATHBH o Ha cHeTuTe
opraHane pemorra pemoHTa AeTaiinun
pemorTa MeXaHM3Mn

@ue. 3. Juazpama na nocredosamentiocmunie (YCb8bPUICHCMBAH BAPUAHTI)

HesaBucumo e quarpamara OT MOCIEOBATEIHOCTH C€ € MPOMEHMIIA, ONMMCAHUETO Ha
mporeca OT TJeJHa TOYKa ,,BXOX - U3XOA~ WM ,,9epHa KyTus~ HE Ce€ € NPOMEHMIL.
W3BOmBT, KONTO MOXE Ja C€ HAIpaBH €, 4 KOraTo Ce TOBOPH 3a ONTHMH3HpPAHE Ha
IpoIlec € BaKHO KAaK TEXHONOIHMYHO IIe Ce IIOCTPOM TO3HM IPOIEC, a TOBA 3acAra
OpraHM3alUATa U YIPABICHUETO Ha Mporieca. 3a OIMMCAaHHE Ha MpoIleca B TaKbB CIydait
MOXe [1a ce TIPUIIOKH METOIBT “Kapra Ha mporeca” (Process map).

[Tpn onTrMmU3HpaHe Ha MpoIieca CHINO TPIOBA Jla Ce OTUUTA M BPEMETO 3a HETOBOTO
M3IBIHEHKE. 32 Ta3W I ca HEOOXOAMUMH: ITBPBO - BPEMETO 3a M3BBPIIBAHE HA BCSIKA
JIEHHOCT OT Ipolieca ¥ BTOPO - BPEMETO U3Pa3XOBaHO 3a Ieus nporec. B To3n cnyqait
MOJKE JIa C€ IPHIOKN METOABT HA MPEKOBUS TpaduK.

Covcmasane na kapma na npoyeca (Process Map)

C men aHamM3WMpaHe Ha OpraHu3alMsTa W YIOPaBICHHETO Ha  Mpolieca
“IOKyMEHTOOOOPOT TIPU TEKYII PEMOHT Ha BBHOPHKEHHETO” C€ TOCTpOsiBa KapTa Ha
nporieca. MeToAbT ce M3MO0J3Ba C LeJ JBYMEPHO M300pa3siBaHe Ha JEWHOCTH, KOETO €
Hail — O1aronpusATHO 3a Bh3IpHEMaHe OT YoBeKa. ChIo Taka M300pBT HA MApaMETPH Ha
nporeca (ocu Ha KapTara) MOXke Aa ObjJe HACOYEH 3a IIENTa HA aHaiW3a, a MWMEHHO
u3o0passiBaHe B JBE KOODAMHATHH OCH, HAmpUMep U3NBJIHUTEIM W BpEME,
MECTOIOJIOKEHHE M YYaCTHHLHM H T.H.
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Hanmpumep mppBara oc na 0b1ic JEWHOCTHTE B MPOIIECA-TIOCTPOSBAHE HA AITOPUTHM
OT MOCJIEOBATETHOCTTA HA JICHHOCTHTE B MpOIECa, WM TOBA € OCTa Ha BPEMETO.
Bropara oc - Kou U3IBIHATETN KaKBH ACHHOCTH M3BBPIIBAT.

ANTOpUTHMBT TPsIOBa []a OTpa3siBa CUTYAIWATA ,,KaK €.

B Hacrosuus 0K, Kaprara Ha mporeca € jajeHa B TabauucH By (Tadnuna 1), B
KOSITO TPOIECHT € JEKOMIO3UpaH (PYHKIIMOHAIHO U ca MTOCOYCHH KOH JUTHKHOCTHH JINIA
KaKBH (DYHKIMW U3ITBIHSIBAT.

Matpuua Ha pYHKIUHNTe B JeifHOCTTa “TeKyll] peMOHT HAa BbOpbiKeHUe —
H3N'BIHABALL OPTaH — OT/es1eHue 3a peMoHT Ha AMY u CO

Ta6auma 1
=

DyHKIKUU
(O — opranmsupa, Y — ydactsa, 1
— m3mbaHsBa; K — koHTpOsnpa)

Komanaup Ha BOEHHOTO
(dbopmupoBanue
3aM.-KOMaHUp 10
JIOTHCTHKA
Komanaup Ha noructuuna
pota

Cexnus ,,Jlorucruka“ S-4
HenocpencTBeH peMOHTIH

1. JlokyMeHTOO0OpOT TpH  TEKYII
PEMOHT Ha BOpBbxkeHueTo Ha Mb

1.1 [logrorBureneH eram

Perucrpanuss Ha  HOBpEICHO
BBOPBIKCHUC

Wunnympane Ha  KOMHCHS 33
MBpPBOHAYANHA  JNeeKTamus | 141
CBCTABSHE Ha aKT 33 M3MEHCHWE Ha
TexHIIeckoTo cherostaue (171 269)

W3naBane Ha HapexzaHe 3a

pemonr ([T 241) 0K 1

1.1.4. Brucane B CBOTBETHOTO
CBEZICHUC 3a HEHU3IPABHO O,K n
BBOPBKCHUEC U TCXHUKA

1.2 ETamn Ha m3BBpIIBaHE HA TEKYIITHS
PEMOHT

1.2.1. IIpoBepka OKOMILICKTOBaHETO Ha
BBOPBIKCHUETO npeau oK |
MIPUEMAHETO My 32 PEMOHT

1.2.2. [lppemane ©Ha  TOBPEAEHOTO
BBOPBKEHHE CpEIly ITOANKNC B
KHHTa 3a HOpUEMaHC 3a PEMOHT
(TIPCP 106)

1.2.3. INonpobra nedexranys ¢ mpoBepka 0K u
B CITI00EH U Pasriio0eH BHL >
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DOyHKIMUU
(O — opranmsupa, ¥ — ydactsa, 1
— m3mbaHsABa; K — koHTpOsupa)

Komanaup Ha BOEHHOTO

(dopmupoBanue

3aM.-KOMaHHp TI0

JIOTUCTHKA

Cexnus ,,Jlorucrtuka“ S-4

Komanaup Ha noructuuna
pota

HenocpencTBeH peMOHTYHK]

MOJI Ha BEOPBIKEHHETO

1.2.4.

ChcraBssHE Ha TOpBYKA  3a
pEMOHT u nedexroBpIHA
Bemomoct (I1/1 291)

o

=

=

1.2.5,

HUckane 3a
MaTepuaiu

WUsrorBsne Ha
OTIIyCKaHe Ha
(TI®IIC/ 035)

O,K

1.2.6.

IlonydyaBaHe Ha pe3epBHU 4YaCTU
3a BJIaraHe IpH PeMOHTA

O,K

1.2.7.

CobcraBsne Ha JlUMHWTHA KapTa
(TI®IICA 044) 3a ormyckaHe Ha
KOHCYMATHBH TI0 PEMOHTa

O,K

1.2.8

IlonydyaBaHe Ha KOHCYMAaTUBU U
00IIOpa3XOJHN MaTepHand  3a
peMoHTa

O,K

1.3

[IpuknrouBane  Ha
PEMOHT

TEKYIIHS

1.3.1

ChcTaBsHe Ha Cknagosa
pasmmcka ([IOIICH 031) 3a
3alpUXOKJaBaHE HA  CHETHTE
IeTalaIn 1 MEXaHH3MH

O,K

1.3.2.

Bpbimane B cknaza Ha CHETHTE
HETOIHM JCTAaliIy, MCXaHU3MU U
arperatu

O,K

1.3.3.

[IpenaBane Ha OTPEMOHTHPAHOTO
BLOPBKEHHE CpElly IOANUC B
KHUTa 3a TIpHEMaHe 3a PEMOHT
(IIOCP 106)

O,K

1.34.

IIpoBepka JICHCTBUTEIHOTO
M3BBPIIBAHE HA PEMOHTA U
OKOMIUIEKTOBAHETO, KAakTO W
paborata Ha MeEXaHU3MHTE Ha
BHOPBHKEHHAETO

O,K

1.35.

OpraHu3upano Bb3CTAHOBSBAHE
Ha CHOTBETHUSI CKCIUIOATAIIHOHEH
PEXKIM Ha BHOPBKEHAETO
(paboten / cpxpaHeHue)
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1.3.6. OTtnucBaHe  OT  CHOTBETHOTO
CBEZICHUC 3a HEHU3IPABHO O,K n
BHOPHIKCHUE U TEXHUKA
1.3.7. Hanacsne Ha JIaHHU o
U3BBPIICHHS PEMOHT HA
BbOPBHKEHHUETO B 0O,K n
MHIUBUyaTHATA My TEXHUYECKA
JTIOKYMEHTAITUSI

Ha ¢wur. 4 ce mocouBar anropuTBMBT Ha IpoIeca M M3MCKBAHUSITA 32 CHOTBETHUS
HOpMaTHUBEH IOKYMEHT Ha BCSAKA JEHHOCT.

KapraTta Ha mporeca momara B paborara Ha pasiM4HH €Tall OT TEXHOJOTHYHATA
orrrumu3ars [4]:

- Ha eTar M3sCHABaHE Ha Mpo0JieMa KapTara € JIOKYMEHT, KOMTO TI0Ka3Ba CHTYaI[UsATa
,Kak €”;

- Ha eTrarma ThPCCHE Ha PpEIICHWE Kaprara OTpa3siBa KakbB TpsOBa ga Objle
W3CIIC/IBAHMSI TIPOLIEC; OKOHYATENIHYS BapPHAHT HA KAapTaTa MOXeE Jia ObJie ChIJIACYBaH C
BCHYKH 3aHHTEPECYBAHU CTPAHHU;

- Ha eTara U3MEpBaHe Ha Pe3ylTaTa yTOYHCHHUIT BAPUAHT Ha Kaprara ce M3IOoN3Ba 3a
npoBepKa (O/IUT) Ha TIpoleca U OLICHKA Ha Pe3yJITaTHOCT;

- Ha eTalna CTaHJapTU3allks Ha MPOIeca OKOHYATEHUAT BAPUAHT Ha KapTara MOXe
na ObJe M3MON3BaH B KadYeCTBOTO CH HA JIOKyMEHTHpaHA MpOIEIypa 3a oOydeHue Ha
mepcoHaNa, 3a OCHIYpsSBaHE Ha TIporeca OTKBM pECYpCH, pas3lpoCTpaHeHHe Ha
TIOJIYFIEHHSI OIUT BbPXY APYTUTE MPOLIECH, CBBP3aHHU ChC JOKYMEHTAITHOTO 00paboTBane
Ha JIOTHCTHYHATA MOJUIPHKKA.

354




Vinupare ra

KoMvEH 33 cocrase
HaaKT 3a vamere e
HaTeNH. CCTORHHe

4269

BbHweH npemeg,
nposepka
KOM/IKTHOCT #
YHK LMOHMpaHe

Baviw, Mgiaun 32 nospeaa /orias

BIAceaHe B PETCToP 38 BICBaHE

Ha oTueTHi AokymenT NBCP107

OTKPUTA
HEM3MPABHOCT

A

!

W3pasaHe Ha

Akt N 269

NpoabakasaHe
eKcnnoaTaumATa
Ha u3genueto

BIVCBaHe B pemCTLP 33 BMCBakE
— 3 oTierHA AoKyMenTOCP10T7,
acyanisupane segenveTo 3
—

3a
pemoHT NA241

v

He/3NPaBHO BLOPLHERME M TeXiHKE

H

Mposepka
KOMNAIEKTHOCTTa
Ha BLOPBIKEHNETO
npegy pemoHTa

v

OTKPUTO
HECHLOTBETCTBYE B
(OMM/IEKTOBAH

HE

MpuemaHe Ha
3genveTo cpeuty
noAnMC B KHUra
nocr106

3a pemont N241

— BruCBaHe B erMCTHp 32 BNHCBaHE
Ha orveTHU AokywmenTH NOCPI0T

KoHcTaTuseH akt
8.cBob6daHa popma

!

[Oedekrauns ot
opraHuTe no
pemoHTa

KHura 3a npuemane 3
pemoHT NOCP106

BruCBaKe B pervcTLp 3a BMCBaHE

Ha oTaeTHU AoKyMerTH TTOCP107

Mopw4Ka 3a PeMOHT U
[AieGeKTOBBYHA BEAOMOCT

np291

YTouHsBaHe
HyWaaTa ot
De3epBHY YacTH U
KOHCYMaTMBM 32

—_ BIWICoaHe B PEMMCTL 32 BNHCDaHE
HA OTYETHI 0Ky VeHTH T1OCP107
q‘ :ZI >

pemokTa
Wckake 3a oTnyckake Ha NumnTHa kapa
marepuanu NONCA035 3a KoHcymarueu NONCA044
akTuyecko
M3BbPWBAHE HA k N
= nVCBaHe b perCTop 22 Bca aw
cpaBaHe Ha
cHeTuTe
noBpe/eHH Yactu
8CKnaga e
CKnaj0Ba pasnucka
noncao3l sa
Ha CHeTuTe
MposepKa [AeTaiu v MexaHM3MU
KauecTeoTo Ha

PemOoHTa npu
npuemare Ha
u3gemeTo

CaasaHe Ha
3/ienMeTo cpeuty
noANMCE KHUra
nocr106

[Oedexrauna
oT opraHute
10 pemoHTa

N

BvBexaaHe Ha
M3genveto s
eKcnnoaTaums

Que. 4. Aneopumvm na npoyeca ,,mexkyuy peMoHm Ha 8bOpbIICEHUe

OtuuTate Ha
M3BBPLLEHMA
PeMOHT B
VHOUBM AyanHaTa
TexHMdecKa
[LOKYMeHTauyA

Mpnenossare ra
npoLeca o peMOHT

AokymenTooGopora
Kot ero

KHura 3a npuemae 3a
pemoHT NOCP106

TexHU4eCKa AOKYMEHTal A
Ha w3genuero (nacnopr,
GOPMYAAD, CAYK. KHUKKA)



Covcmasane na mpexcosu Mooen Ha npoyeca

Tosu meron e m3BecteH karo IIEPT wmerom wmmm Activity Network Diagram.
IMpownsmuza ot abpesuarypara Program Evaluation and-Review Technique (PERT)

MpexoBUAT MOAEN € CXeMa Ha yIpaBiIcHUETO. B ocHoBaTa My CTOAT JNHMHEHHU
rpapumm. Hali—xapakTepHuTe IIpeIyMCTBa Ha MpPEXOBHS Trpaduk ce CBCTOAT B
CJIETHOTO:

1. Tlpumaranero Ha MpEKOBUSI METOR C€ H3pa3siBa B MpPEKOBH MOZEN, KOHTO
oTpa3sBa B3aWMHATa BpPb3Ka MEXKIy MAEHHOCTHTE W TAXHATA JIOTHYECKA W
TEXHOJIOTHIECKa ITOCIeJoBaTeNHOCT. [lopaay ToBa HE MOXe Aa Ce MPOITyCHAT HAKOU HIJIH
ITBK 2 C€ BKJIIOYAT APYT'H, HECBBP3aHHU C JafieHaTa JeHHOCT.

2. TouHO ce ompenesst MPOIBIKATEIHOCTTA Ha JafeHaTa NEHHOCT, a OTTaM U Ha
eI TIPOIIEC.

3. JlaBa BB3MOXKHOCT Ja C€ ONpEAeNsIT OCHOBHHTE JEWHOCTH W Hail —
qyBCTBUTENHNATE MecTa (T.Hap. ,TeCHH Mecra’), KOMTO MOraT Ja 3aJbpiKar
M3ITBIHEHHETO Ha IIENHS MPOLIEC.

4. Cromara 3a HaMHpaHe Ha Hall — paHHUS CPOK 3a 3all0YBaHe HA BCAKA OT
JIEMHOCTHUTE Ha CIIO’KHA OpTraHU3aIHs.

5. Onpenens HEOOXOAUMOCTTA OT HABPEMEHHO BHBEXKIaHE HA HEOOXOAUMUTE CHIH K
Cpe/CTBA 3a U3MBJIHEHUE HA ChOTBETHHTE PadboTH;

6. Ipeanara eukaceH KOHTPOI 3a U3ITbJIHCHHE HA CHOTBETHHUTE PabOTH M TEXHUTE
CPOKOBE.

7. OcurypsiBa 11e1ecb00pa3Ho M3MOI3BAHE HA CHIIMTE W CPEACTBATA NIPH HATHIHE HA
pe3epB OT cBOOOTHO BpeMe 3a HAKON OT U3ITBIHUTEIINTE.

He na mocmemHo MSICTO NpPEAMMCTBO HAa MpPEXOBHS METOA € HEroBara
YHUBEPCATHOCT.

C nomormira Ha TO3M METOJ MOKe 1a ObJaT M3CIIeABAHN BCSIKAKBU ICHHOCTH.

Mpe:XOBUST METOZ MO3BOJISIBA ITOTYJaBAHETO HA HAyYHO 0OOCHOBaHM OTTOBOPU HA
Hall — BA)KHATE BBIIPOCH, KOHTO BB3HHKBAT B paboTara M KOOpJMHANMATA HA MHOTO
B3aUMOCBBP3aHHU IIPOLIECH.

Enementute Ha MpexoBus rpaduk ca Tpu: paboma, cobumue 1 novm.

PaGora e Bcekum TpyaoOB MpPOIEC, CHIPOBOAEH C Pa3Xox Ha BPEME U PECypCH.
Paborure B exun MpexoBH rpaduk mMoraTt ma OpAaT deticmgumentu, N3UCKBAIIH Pa3XOL
Ha BpeMe M PECYpPCH, U34YaKéaHus, W3WCKBAIIM CaMO pa3Xox Ha BpeMe U ukmueHu,
HEWM3HCKBAIN Pa3Xxoj Ha TPyHA, MaTepHaTHA pecypcH 1 Bpeme. [IpogsmkuTenHocTTa Ha
paboTara Moxe 1a Obe H3MepeHa KOINIECTBEHO B SIIHNUIA BPEME.

Cn0uTHEe ce HapuIa MOMEHTHT OT BpeMe, KOTraTo 3aBbpIIBa e1Ha paboTa M 3amouBa
npyra. CpOHUTHETO € pe3ynrTaT OT HpOBEAEHHTE pabOTH M 3a pa3iIWka OT TAX HAMA
BpPEMETpPACHE.

IIbT e BCska HENPEKbCHATa JIOTHYECKa (TEXHONOTHYHA) IMOCIECIOBATEIHOCT OT
paboTH OT U3XOIHOTO IO 3aBHPIIBANIOTO ChOUTHE. [IBIDKMHATA HA IIBTS CE ONPEIENS OT
cOopa OT TPOABIDKUTEITHOCTTA Ha BKIIOYCHHUTE B Hero pabotu. OT M3XOMHOTO A0
3aBBPIIBAIIOTO CHOUTHE MOXE Ja UMa MHOTO ITBTHINA, HO B PE3yNTaT HA ChCTaBsSIHE HA
MpEXOBHS TpaWK M aHAIM3UPAHETO My C€ OTZAENS TO3H IBT, B KOHTO Cymara OT
MIPOJBIDKUTEITHOCTTA Ha pabOTHTE My € MakcHMasieH. TO3M IBT ce HapHda Kpumuyen.
Toit onpenenst HEOOXOAUMOTO BpeMe 3a M3BHPIIBAHE HA BCHYKU PAaOOTH, BKIIOYCHU B
MpEeXOBUS rpaduk.
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PaGorata OOMKHOBEHO ce KOmMpa C HOMEpaTa Ha CBHOMTHATA, MEXKIy KOUTO €
3aKiroueHa, T.€. (i,j) , KbIeTo | € HOMEephT Ha MPEAIIECTBAIIOTO CEOUTHE, a | € HOMEp Ha
ToCIeIBamio croutue i<j .

OCHOBHH CBOHCTBA Ha MPEXXOBHS MOJICII:

- ChOMTHETO ce CilyyBa TOraBa, KOraro BCHYKH BXOJSIIM B Hero paboTu ca
3aBBPIIIIH;

- MB3XOIMIIMTE OT chOUTHATA paboTH MOraT [a 3alo4yHaT CaMo Clie[] TSAXHOTO
3aBBPIIBAHE;

- ciezBaia paboTa MOXeE Ja 3all0YHE CaMo Clie]l 3aBbpIIBaHe Ha IIpe/IIIecTBallara.

IToctpoeHueTo Ha  MpexoBUs  rpaduk  3amoyBa € ONpEIENsHE  Ha
MIOCJIE/IOBATEIHOCTTa OT CBHOWTHATA, KOHTO CIEJ TOBAa CE HAHACAT B TaOJHIA ChC
CHOTBETHUS paHr. PaHTbT Ha CHOUTHETO ce Ompelesis OT pela Ha HoMepHpaHe B ofIara
MIOCTIEIOBATETHOCT OT choutns. Ciexn ToBa Ha rpaduueH Moaen paboTUTE ce HaHACAT B
JIMHMS, CheIUHSBAIIA U3XOHUTE U MOCIIEIBALIUTE CHOUTHSL

Axo mpouecsT Pr ce cberom or paboru Prl,Pr2..,Prn, To 3a mocrposiBaHe Ha
MpekoBHs rpaduK e HeoOXoaMMO 3a Besika pabora Pri (k=1,2,...n) 1a e u3BecTHO Wi 1a
MOXKE JOCTaTBYHO TOYHO Ja CC OIEHH BpemMero 3a wu3mbiHenuneto M t(Pr).
ITponbirKUTENHOCTTA Ha paboTa peanHo e IB/DKHHATA Ha Jbrata. J{bJDKHHATA HA TS T
e cOop OT IBIDKUHUTE Ha BCHYKH BT, 00pa3yBally NaJeHus IbT, T.c. 1 = . tij, KbACTO
ctij € T, ce o3HauaBa aBrara, CheAMHABAINA | M | CBOMTHE M € HACOYEHA OT BPBX | KbM
BPBX .

ITocTpoeH Mo TakbB HAYMH MPEXKOBUAT rpadK CIOpe]] TEPMUHHUTE HA TEOPUsTA Ha
rpadute e HacoueH rpad. I'padpT He chappxa nuKIM. TakbB rpad € pa3HOBHAHOCT HA
OpUEHTHpaHUs Tpad, BKIIOYBAL B MO3ULUU U MPEXO/IH.

dopmupane na nokazamenume no epemempaene 3a 6CAKa OeiHoOCHm

B macrosmiero m3ciegBaHe ce pasriekKIaT MPEXKOBH Trpaduim, ChCTaBEHU II0
BpeMeBH IapaMmeTsp. TpsOBa na ce orOenexu, 4de NPaBIIIHOCTTa HA IOCTABEHUTE
BpPEMEBH MapaMeTpH HMa IbPBOCTENECHHO 3HAYECHHE 3a KAadecTBOTO HA Mojela H
OIepaTHBHOCTTA HA PHKOBOACTBOTO HA IIporeca Mo ganeHus rpaduk. OnpenensHero Ha
MIPOIBIDKUTEITHOCTTA HA paboTuTe € TpyaHo. ChIIecTBYBAT HIKOIKO CIIOCo0a.

3a gecTo MOBTAPSIIM ce paboTH, 3a KOUTO IMa HOPMATHBH, MIPOJBIKUTEITHOCTTA €&
B3€Ma OT TsIX. TaKknBa 3a Iporeca Mo TEKYIIHs PeMOHT Ha BhOPHKEHUETO HAMA.

3a pabory, MO KOMUTO MMa JOCTATHYHO HATPYNAH OIHUT, OIEHKUTE MOraT Ja ce
MOJIydaT BCJIEACTBHE OOpPabOOTBAaHETO HAa JOCTaThUCH O0EM CTATHUCTHYECKH [aHHH.
Hamprumep 3a mpoabDKHTETHOCTTa Ha PabOTHTE MOXKE Ja Ce M3IOI3Ba 3HAYCHHETO HA
cpexHaTa MpOIbIDKUTETHOCT

1 n

@ by ==t
n

k=1

xpaero 1 j.k € TIPOXBIDKUTEIHOCTTA Ha i,j pabora B K ommT.

3a paboTH, 32 KOUTO HIMA BPEMEHHH OLICHKH, C TIOMOIITa HAa METOJa Ha eKCnepmHu
OyYenKky OT CHEIMATIUCTU CE ONPEAENAT TPU OLIEHKM MUHHMAJIHA, MAaKCHMalHa W Hak—
BEpOSTHA CTOMHOCT Ha TPOABIDKUTEITHOCTHTE HA pabOTHTE:
- tmin ij — Hali—OAroNpUATHO BpEME MM ONTHUMUCTUYHA OLCHKA;
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- t max ij — Hali—HEOIATOMPISITHO BPEME IITH IIECHMUCTHYHA OLICHKA;
- t ,.q.ij— Haii—BeposiTHA
Nmawme [1, 2]:
) ;= é(tmin A toaciy)

IMonyyenoro no Qopmyna (2) ouakBaHo BpeMe 3a H3MbIHCHUE Ha paboTure €
CllydaiiHa BETMYMHA U € HEOOXOIMMO Jla CE 3Hae KaKBa IPEIKa ¢ JOIyCcHATa B OICHKATa,
T.C. OTKIIOHCHHUCTO OT OYAaKBAHOTO 3HAYCHUC. HOFpCHIHOCITa B TO3HU cny‘{aﬁ CE OLICHsBA
TI0 MOJTyYeHaTa JUCIePCHsl, H3YHCIeHa 1o GpopMynara;

@) o< (t max ij—t min ij)° ’
6

KBJIETO O € IUCIEepCUsTa,
t maxij - MAKCHMaJIHATa OLIEHKA,
tminij — MHHMMAaJIHATa OLEHKA.
Tasu ¢popmyrna mokasBa, ge KOJIKOTO € MO-IIUPOK JUAMAa30HbT MEKIY MaKCHMaIHATa
U MHUHUMAJHATa OLEHKA, T.e. KOJIKOTO € IO-IIMPOK pa3Maxa Ha pas3NpeaeseHHeTo,
TOJKOBA IIO-TOJsIMA € HEONPE[eNIeHOCTTa, CBBbP3aHA C pPa3riekJaHaTa onepamus U
0o0paTHO, KOJKOTO MO-Majgka € [UCHepCHsTa TOJIKOBA Ca II0—TOYHH OIECHKUTE 32
MIPOJBIDKUTEITHOCTTa HA JEHHOCTUTE M MAaKCHMaslHAaTa M MHHUMAJHATa OLCHKa ca
OJIHM3KO eIHa JI0 Apyra.
Ha mpaktuka wusnons3BaHeTo Ha ¢opmyna (2) Tpemus3BHKBAa 3aTPYyOHCHHS TIPH
onpeaensHeTo Ha t n.¢i,j.
W3non3ean e cneguust anroputbM [6] 3a ompenensne Ha Bpemero tij Ha paGorara
(i.)):
1. Upes ankera OT N eKCIepTH ca ChOpaHW CTATUCTUYECKH JAaHHU 3a tmax i,j u tmin
i,j 3a Bcsika pabora
2. Onpezenenu ca CpeHUTE MUHUMAIHU t cpedno min i,j u Makcumaau t cpeono max
i,j cToifHOCTH 3a Besika pabora o ¢opmyina (1).
3. 3a Bpeme 3a m3BBpIIBaHE Ha padora (i,j) e mpuero Bpemero tij , U3YHCICHO MO
tdopmymna (4), cbe CpemHO KBaAPATHIHO OTKIOHEHHE, H3drciIeHo 1o popmyina (5) [1].

(4) ti,j = g (St cpeono mini,j + 2tcpct)m) maxi,j )

2
(5) O-t = 0104(t maxi,j ~ tmin i )2

B TakbB ciyuait BeposiTHOCTTA paborara HaWCTHHA Ha ObJe M3BBPIICHA 3a BPEME
tpeanno = tij e P(n)=0,5, kpaero P(n) ce onpemernst mo popmymna (6) [3].

peamno i, j
20 )
Vo' (i J)
KBICTO

P(n) e BeposiTHOCTTA 3a U3BBpIIBaHE HA padoTa (i,j) B pa3deTHus CPOK;
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t pearno - peaneH cpok 3a u3BbpIIBaHe Ha pabora (i,j);
ti,j - pazuerHo Bpeme;

2 - .
(o) (I, j) - IMCHIepCHATA HAa BPEMETO 3a U3BbpILBaHE Ha padoTa (i,));

@(n) —pyHKIUSITA HA HOPMAITHOTO pa3Hpeie/iCHUe
t2

1 2

Lo
N2

WsBectHa ¢ xaro ¢dyHkumsra Ha Jlammac 3a ompeiensHe Ha BEPOSTHOCTTA 3a
cBBpIIBaHe Ha cpOuTHe B mupektmBeH cpok. [Ipu 0,35< P(n) <0,65 ce cuura, e e
JlajieHa ONTHMAITHA OICHKA.

Ipu HanpaBeHOTO AomycKane 3a tpeano = tiyj, To P(n)=0,5.

B Tabnuua 2 e majena MatpHIla Ha IPOLEIYPUTE ChC ChOTBETHOTO BpeMeTpacHe Ha
BCsiKa paboTa, BKIIIOUECHa B TIOCIEI0BATEIIHOCTUTE OT PabOTH 3a W3CIIeIBAHNSI IPOIIeC. 3a
BCsIKa paboTa ca HalpaBEeH! ONUCAHUTE TT0-TOPE M3TUCIICHHS.

(1) @(x) =

Martpuua Ha aeiiHocTuTe (omepauuute) “TeKyll peMOHT Ha BbOPbKeHHe OT
yNpaBJIEHCKUTE U U3MbJIHUTETHH JIOTHCTHYHH OPTaHU HA TAKTHYECKO HUBO

Ta6anua 2
Q
= 2w %
1S o 9 =
£ 2 2 |
2 5 g = | =
Ne HanmenoBanwne Ha crbuTHE § Qs =
5 o = =
[
=
=
&
= £ =
S S
1 Crapt Ha nporieca 0 0 0 0
(dbuxruBHA pabora) -
2 Perucrpanusa Ha noBpeneHO 1 20 35 3 2%
BHOPBHKCHHUE
Wuunuupane Ha KomHcus 3a
IIbPBOHAYANHA Ae(peKTamus ¢
3. CHCTaBsIHE Ha aKT 3a M3MCHEHUe | 2 240 360 24 288
Ha TEXHUYCCKOTO CHCTOSHHE
(1111 269)
4. W3naBane Ha HapexJaHe 3a
pemonr ([T 241) 3 20 % 3 26
Bnucsane B CBOTBETHOTO
5. CBeJICHHE 32  HeWsmpaBHO | 3 15 25 2 19
BHOPHKCHUE U TEXHUKA
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HawnmenoBanue Ha cp0uTHe

[IpenwmecrtBai npouec

Bpemerpaene

Ha TIporeca

Hucniepcust

tij

min

maXx

IIpoBepka  OKOMILICKTOBaHETO
Ha  BBOPBKCHUETO npeau
IIPUEMAHETO MY 32 PEMOHT

45

70

55

IIpuemane Ha  HOBPEACHOTO
BBOPBKCHUE CpCIly IOAIHUC B
KHHTa 3a IPUEMaHC 3a PEMOHT
(IIPCP 106)

15

25

19

[onpobHa  medexramus c
mpoBepka B CIJIOOCH |
pasrio0eH BUa

170

245

15

200

ChcTaBsiHE Ha TOpBYKA 32
pEeMOHT u nedexToBbIHa
BEIOMOCT
(13 291)

5,6

20

35

26

10.

HUckane 3a
MaTepuanu

Uzroresine Ha
OTIIyCKaHe Ha
(TI®IIC/ 035)

78,9

25

40

31

11.

IlonydyaBaHe Ha pe3cpBHU YacCTU
3a BJIaraHe Ipu PEMOHTa

10

40

60

48

12.

CobcraBse Ha JlumuTHA Kapra
(TI®IICH 044) 3a ormyckaHe Ha
KOHCYMATHBH TI0 PEMOHTa

10

20

35

26

13.

IlonydyaBaHe Ha KOHCyMaTHBH U
00IOpa3XOJHN MaTepuaTd 32
peMoHTa

12

40

60

48

14.

DaKTUYECKO U3BBPIIBAHE HA
TEKYLIH PEMOHT

11,13

660

840

36

732

15.

ChbcTaBsHe Ha CkramoBa
pasmucka ([I®IICA 031) 3a
3anpuxOKJaBaHe Ha CHETUTE
IeTalaIn 1 MEXaHH3MH

14

45

70

55

16.

Bpbiane B ckiafa Ha CHETUTE
HETOJIHU ACTAlIM, MEXaHU3MHU U
arperata

15

40

60

48

17.

IIpenaBane Ha
OTPEMOHTUPAHOTO BBOPBHIKECHHE

14

45

70

55
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HawnmenoBanue Ha cp0uTHe

[IpenwmecrtBai npouec

Bpemerpaene

Ha mporieca

Hucniepcust

tij

min

maXx

cpemry NONMAC B KHHATA 32
preMaHe 3a pPEMOHT
(TI®CP 106)

18.

IIpoBepka JICHCTBUTEIHOTO
W3BBpIIBAHE HAa pPEMOHTa U
OKOMIUIEKTOBAHETO, KakTo U
paborata Ha MEXaHW3MHUTE Ha
BHOPBHKEHHAETO

14

60

85

70

19.

Oprafm3upano BB3CTAHOBIBAHE
Ha CHOTBETHUSI
eKCIUTOATAllMOHEH DPEeXUM  Ha
BBHOPBHKEHUETO

(paboteH / cpxpaHeHue)

17,18

75

90

81

20.

OrnucBane OT  CHOTBETHOTO
CBEJICHUE 3a HEU3MPaBHO
BBOPBIKCHUE F TCXHHUKA

16,19

25

40

31

21.

Hamacsge ©Ha  gaHHH 10
HU3BBPUICHUS peMoOHT Ha
BbOPBHKEHUETO B
VH/IWBUTyaTHATA My
TEXHUYECKA JOKYMEHTAIUs

20

20

30

24

KaTo ce 3Hae mpOIBIKUTETHOCTTAa HA M3ITBJIHEHHE Ha BCsAKa paboTa MOOTIETHO,
JIECHO MOXE JIa C€ ONpeleid NPOABIDKUTETHOCTTa Ha U3NBIHEHHE Ha BCSKa
MIOCTIEIOBATETHOCT IO IIBTS HAa IIPOCTOTO CHOMpaHEe Ha IIOKA3aTEeIWTEe 32 BpeMe Ha
CBHOTBETHUTE paboTH. Moxe ma ce 0000mM, Ye MHUHHMAIHO HEOOXOIMMUST WHTEPBAI
MEXXIy HA4aIHOTO U KPalHOTO CHOWTHE € BPEMETO, ChOTBETCTBAIIO Ha JBIKEHHETO Ha
mpolieca N0 MbT ¢ Haifi—TomsiMa Ib/DKMHA Ha IBTUINATA, ChEIUHSBAIIA HAYAIHOTO U
M3XOIHOTO chouTHe. ToBa BpeMe ce m3MepBa cbe coopa t(i,j) Ha paboTure, BKIIOYCHH B
mpTs. B3amMmoBpe3kara Mexay paboTHTe € TakaBa, Y€ BCSKA IOCIENOBATEIHOCT
HETIPEMEHHO TPs0Ba J1a ObJe cria3eHa.

MpexoBusT rpadguk Ha mporeca ,TEKyI] PEeMOHT Ha BBOPHKCHHE" HMMa BHIQ,
MOKa3aH Ha ur. 5:
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Que. 5 Mpeorcos epaghux na npoyeca ,,mexyuy peMOHmM HA 8bOpBIICeHUe "

Ha ¢ur. 6 ¢ nocoueH KpUTHYCH IIBT 3a MpoLeca ,, TCKYIl PEMOHT Ha BbOPBKCHHE"
KaTO MAaKCHMaJIeH ITbT MEXTy BCHIKH OCTAHAIH.

@ue. 6. Mpeoicos epaghuk Ha npoyeca ¢ NOCOUEH HA He20 KPUMUYEH NbIN.

ITeTsT MuHaBa npe3 pabdota (3, 6), (6, 8), 3amoro ce Bzema max{(3, 4) + (4, 7), (3, 5)
+(5,9), (3,6) +(6,8), (3,6) + (6,9}

Kputiaanst oeT e 00pa3yBaH 0T cymaTa oT paboTHTe:

(0,1) +(1,2) +(2,3) + (3, 6) +(6,8) +(8, 10) + (10, 12) + (12, 13) + (13, 14) + (14,
18) + (18, 19) + (19, 20) + (20, 21) =26 + 288 + 26 + 55 + 200 + 31 + 26 + 48 + 732 +
70 +81+31+24=1638

Hait—pauHOTO Bpeme 3a cBbpIuBaHe Ha paborara ¢ 1638 mum. (27,3 gaca).

AHanm3bT Ha pe3ydTaTa IOKa3Ba, 4e 3a IpoIeca ,, TEKYyIl PEMOHT Ha BHOPHKeHHE
TeCHUTe MecTa ca Mexkay pabora (4, 7), (5, 9), (6, 9), (6, 8), (15, 16), (17, 19), (18, 19).

CerimacHo Tabnmma 1, BHmoBeTe NEHHOCTH, KOMTO OTTOBapsAT Ha TE3W paboTh ca
CBBP3aHU CHC NUCMCHUTE DA3MOPEKTAHHUS OT YHIPABICHCKUTE [0 W3IMBIHUTEITHUTE
JIOTUCTUYHHM OTPaHM 3a MpHEMaHe U CTapTHpaHe HA PEMOHTHO-BB3CTAHOBUTEITHHU
JeHHOCTH, O(QOpMSIHETO Ha NeeKTOBBYHATA BEIOMOCT, KOATO OT CBOS CTpaHa €
OCHOBaHUE TIpe]] CYCTOBOJHNTE 3BCHA 3a IOIyJaBaHE Ha PE3CPBHM YaCTH U MaTepUallH,
¢daxTrgeckata gedekTamus Ha BBOPBKEHHETO, O(GOpPMSIHETO HAa CUCTOBOAHHTE
JIOKyMEHTH TI0 3alPUXOKAABaHE HAa CHETHTE CJIE PEMOHTAa YacTH M (PaKTHIECKOTO UM
IpefaBaHe B CKJIAAA, IpefaBaHe Ha OTPEMOHTHPAHOTO BHOPHKCHHE HA NPEKUTE MY
MOJ3BATENIM  CIIEA  IPOBEpPKAa HAa KAa4eCTBOTO HAa W3BBPUICHUS PEMOHT H
OKOMIUIEKTOBaHETO My. B HacTosmoTo m3ciensaHe He ce Mpelara ONTUMH3UpAHEe Ha
JIEHHOCTH, KOUTO Ca WM3BBH pasriekJaHaTa cHcTeMa. Moxe caMo Aa ce IMpenopbya
aHaIW3 Ha JEHHOCTTa Ha OTTOBOPHHTE IIBKHOCTHH JIMIA, CBBP3aHA CBC
JIOKyMEHTOO(OPMSIHETO B JOKYMEHT0000pOTa, KOWTO TPsIOBa Jja Ce OCBIIECTBH, U OT TaM
HaMaJIsIBaHe Ha OOIIOTO BpeMe 3a M3IThIIHCHHUE.
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3ak/i0ueHne

Omnncannre, 4pe3 M3MOI3BAHE Ha METOMUTE AHWArpaMa Ha IIOCJICIOBATEIHOCTUTE U
KapTa Ha [poreca, MOJAENM Ha Imporeca ,TEKyll PEMOHT HAa BBOPBKCHHE" W
OINPEIEJITHETO HAa BPEMETPAcHETO Ha BCSKAa OT MACHHOCTHTE C W3MOI3BaHE HA
CTaTUCTHYECKH W BEPOSTHOCTHH METOAW JaBaT BB3MOXKHOCT Ja CE BHUIAT ‘‘TECHHUTE
MecTta” B CHCTEMaTa II0 TEXHHUYECKO OOCTykBaHe M peMOHT. CwpOpaHHAT upe3
MIPECTaBUTEIIHA aHKETa OT BOCHHOCITYXEIH, NIPSKO OTTOBOPHU 3a MPAaBIIHOTO BOJCHE
Ha JOKYMEHTHTE IPH OCBHINECTBSIBAHETO Ha TEKYI PEMOHT Ha BHOPHKEHUETO CHIVIACHO
,,CHIeTOBOZIEH TIOKyMEHTO000pOT B MUHHCTEpPCTBOTO Ha 0TOpaHarta, benrapckara apmus
U CTPYKTYPHTE Ha TPSKO NMOAYMHEHHE HAa MHHUCTBbpPAa Ha OTOpaHaTa" WM aHAIM3HpaH
EMIIMPUYCH MaTeprall 3a MPOIBDKUTETHOCTTA Ha ASHHOCTHTE OTBBPKIABA U3BOAA, e
JIEHCTBAIMAT Mozie € 6aBeH, MHOIO TPYAOEMbBK M Hajlara ThpCeHe Ha HOBA TEXHOIOTHS
3a pemaBaHe Ha mpobiema.
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COMMUNICATION AND
COMPUTING TECHNOLOGIES

KOMYHHUKALIMOHHU PEIIEHUS 3A BbP30 PA3BPBIIAHE 110 BPEME
HA BEACTBEHU CUTYALIUN
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RAPID DEPLOYABLE POST-DISASTER COMMUNICATION SOLUTIONS
Georgi L.Dimitrov

Nikola Vaptzarov Naval Academy, Department of Electronics
Varna 9026, 73 Vasil Drumev street

Abstract. In cases of disasters and accidents, rapid deployable communication solutiuons are
necessary to recover the lost infrastructure and restore connectivity to provide assistance to
sufferers and the first responders in the incident area. Designing such a network should allow
fast, scalable and flexible deployment without apriori knowledge about the environment. The
communication solutions should be resilient and with minimal human intervention.

Keywords. Rapid deployable networks, disasters, accidents, LTE 4G, RDN, cognitive radio
systems

1. BrBenenue

ITpes cenremBpu 2014 yparanst Onun yaps Mekcuko B 6perosere Ha Kanudop-
HUs. YparaHHUST BSTBD, KaTeropuU3HpaH B YETBBPTA CTEIEH, OMYCTOLIaBa HIKOJIKO
rpaja, KbIETO JbpBeTaTa U EJICKTPUYECKHTE CTHIOOBE ca W3TPBIHATH, CPYTCHH H
HATPOLICHH M TOBA IPEJU3BUKBA TOTAIEH CPUB B KOMYHHKanuure. [loBeueTo oT rpa-
JIOBETE yJapeHU OT TaKuBa Oypu M3ryOBaT HaUMHUTE CH 33 BPBH3Ka M BCAKAKBU YCIYI'H
C ocTaHaJMs CBAT. B pe3ynrar Ha TakoBa O€ACTBHE KOMYHHKAI[MOHHATa HHPPACTPYK-
Typa MOXX€ MHOT'O 4€CTO Aa ObJe HAIIbJIHO WM YaCTHYHO YHHUILOXKEHA, IPEBPBIIANKI
3acerHaTaTa 30Ha B OCTPOB M30JIMPaH 3a BeskakBa mHdopmanus [1].Crex GemcrBue
OCUTYpSIBAHETO HA BPb3Ka MEX/Y CHACHTEIHUTE CKUIIM, HAIPUMEpP MOXKapHa CIIyXK-
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0a, MONUIMS WIKM [TapaMeAnIy, CIEIIHAa HEOTJIOXKHA ITOMOII, CTaBa OCHOBHA 3a7a4a,
KOSITO /1a TIO3BOJH HA ITbPBHUTE YJACTHHUIHM Ja JOKJIAIBAT CBOMTE KOHCTATAlMH U 1a
KOOPAMHUPAT CBOUTE CIIACUTENHU TakTUKU. ETO 3amo, oT rieaHa Touka Ha KOMYHH-
KaIlMOHHHUTE MPEXH, IIeITa € 1a e Bb3CTAaHOBH ITOHE BPEMEHHO CBBP3aHOCTTA, 3a Aa
ce OCHTYpsT TakbB OOMeH Ha mH(popMmanus. EnuH oT HaumHHWTE Oa ce MPEeomoNIesT
Te3u npobieMu e Aa ce OpraHM3Mpa M W3IMBJIHH Pa3sIpOCTpaHEHAa Mpeka C KOMIIO-
HEHTH KaTO MapHIPyTHU3aTOPH, TOYKH 32 JOCTHI U TPAHCIOHJCPH, PUIUTPH U TIpHE-
MOIIpEIaBaTeNH, KOUTO Ja 3aMEHST YHUIIOXKEHUTE U Ja Ch3JafaT Mpexa IpH IIOHC-
kBaHe [2].

Pa3nomaranero Ha Mpexa B KPUTHYHHU YCIOBHS IIpEACTaBIsABA BakeH HabOp OT
Ipean3BUKaTeNCcTBa. IIBpBO, MpemIokeHara Mpexa TpsioBa na 6bae pasrppHaTa 0e3
MIpeIBapUTEIHO O3HAaBaHe Ha CUTyamusTa. Ilopaqu ToBa, pasrphIIaHeTo My TpsiOBa
Jla ce M3MBJIHSABA JICKO W BB3MOXKHO Hal-0bp30, KOETO 0O3HAUYaBa, U€ MpekaTa TpsOBa
na O6pxe cp3naneHa ObP30, IOYTH B peatHO BpeMe, 71a 3aMEHU MTOBpPEJeHaTa JacT OT
HHPPACTPYKTypaTa U Ja 00JIeKYH IpeToBapBaHeTo. Bropo, mpexara Tps6Ba na O0bxae
aJanTHBHA, CAMOKOH(HUTypHpyeMa, I'bBKaBa, MamadupyeMa 1 eHepruiHo e(heKTuB-
Ha, 332 Ja ce CIpPaBH C HEM3BECTHAa AMHAMHUYHA Cpefa Ha OE3KUIHHTE YCTPOWCTBA,
3aXpaHBAaHU OT OaTepwuH, KOETO O3HayaBa, 4e Mpekara TpsOBa na Obae HACTpOCHA
[P TIOMCKBaHE B CHOTBETCTBUE C MECTOHAXOXKICHHETO M HYXIUTE OT CKOPOCT Ha
mpenaBaHeTo Ha JaHHW. [IpobieMu OT TO3HM THI ca MOTHBHPAIHU JBITOCPOIHH H3C-
JIEIOBATEIICKH YCIIMA 3a MOAXO0JAa KBbM DPasTPBIIAHETO HAa MPEXOBH KOMIIOHEHTH,
uapeuen RDN (rapidly deployable network - 6b5p30 pasrppmarmu ce mpexu). bpp3o
pa3BHBaIIaTa ce MpeXa € U3BeCTHa CHIO KATO 'MMIPOBHU3MPAaHA Mpeka' WIIH CIIOH-
TaHHA MpeXa, € aJalTHBHA MOOMIHA KOMYHHKAIIHOHHA CHCTEMa, KOATO MOXKE JIECHO
na 6bpxe pasmupena u gombiasana [3]. Llenra va RDN e BpemeHHO 1a 3aMeHH HHO-
pacTpyKTyparta, IOBpe/ieHa ciex OeJCTBHUE, 3a a ce TapaHTHpa CHEIIHAa KOMYHHKa-
U1 MEXy CIIACHTEITHHUS KOMAaHACH LEHTHP, IbPBUTE PEarupamiy U ako € Bb3MOKHO
[IOCTpaajInTe B 30HATA Ha OefcTBHE. BB3CTaHOBSBAHETO HA MOCTOSHHUTE KOMYHHU-
KaIliU 3a 3aCEeTHAaTOTO HACEICHHE € M3BBH 00XBaTa Ha TO3W MaTepHai. Y CIIOpeJHO ¢
TOBa C€ TONaraT 3HAYWTENHU YCHIHUS 3a MOJ00pSBaHE Ha BH3MOXKHOCTHTE Ha pas-
JMYHHUTE TEXHOIOTHH 32 mpodecnoHanno MmoouiHo paano (PMR), karo mampumep
nomobpenaTta W pasmupena yciyra 3a ganan Ha ETS|I TETRA (TEDS), kosto BCe
olle MMa 3HAYUTEIHH OrPAaHMYEHUS 10 OTHOUICHHWE HAa HM3UCKBAHUATA HA HOBUTE
aBapuiiau npunoxenuns. Texuonorusara Long Term Evolution (LTE 4G) ce cuwura 3a
TEXHOJIOTHSA, KOSATO Ja OBbJe M3IOJI3BaHA 33 HETHPrOBCKH JEHHOCTH B o0nacTra Ha
obmecTBeHaTa 0€30MacHOCT B OBbJeIe, KaTo Ta3u TCHACHIWS Ce pajBa Ha CBETOBEH
KOHCEHCYC. BBIIpexu ToBa, KIIIOUOBHTE XapaKTEPUCTHKH TPsIOBA Aa MPOABIDKAT Aa Ce
npuiarat B LTE, npenu na moxe mga oTroBaps Ha M3WCKBAaHUATA HAa CHCTEMHTE 3a
obmecTBeHa 6e3omacHOCT. Tazu craTus 0000IIaBa OCHOBHUTE U3UCKBAaHUA 32 OBP30
BHEJPSIBAHE Ha MPEXOBH PELICHUS IPU CIEHAPHU 32 OEIACTBHS M NPEACTaBs KIach-
¢ukanus Ha CHINECTBYBALIUTE NpeniIoxeHus. ONHUCBaT ce OCHOBHHUTE XapaKTEpHC-
THKY Ha TaKWBa NPHOOXKEHHS W CE JaBa aHAJIW3 HA IMpeJuMcTBaTa U crabocTure Ha
HSIKOJIKO TIOJXO0/a.
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2.  HM3BuckBaHUS KbM MpEKUTE ¢ 0bP30 pasBpblLIaHe

,,CTIOHTaHHUTE" MPEXKU U3IONI3BAT O3 KMYHA TEXHOIOTHUS, KOSATO IMTO3BOJISBA I'bB-
KaBO, MamabupyeMo ¥ MOOWIHO BHEAPSIBAHE C MAJKO WJIM HUKAKBO MPEIBAPUTEITHO
IuTaHupaHe. JIopu ako Te3m MpEeXH ca BPEMEHHO peIleHHe, TeXHUSAT AW3aiH TpsOBa
Jla OTrOBapsi Ha ONPEAEIeHN MIHUMAIHU M3UCKBAHUS 32 OCUT'YPSIBAaHE W MOJIbPKaHE
Ha ycTOMYMBa KOMYHHKAIWs 3a IBPBUTE yJacTHUOH. M300mo, Haii-xapakTepHHTE
M3UCKBAHWSI 3a qU3aifHa, IUTHPAHU B INTEpATypaTa, ca Kakrto ciexasa.[1],[4]

a. YcTOWYHBOCT: YCTOWYMBOCTTA € CIIOCOOHOCTTA J1a C€ OCUTYPH U MOAIBpPKA
MIPUEMIIBO HUBO Ha OOCIy’KBaHE B yCIOBUSTA Ha IPEIIKH W IPEAN3BUKATEIICTBA IIPEN
HopManHata pabora. CremoBaTenHO, Mpexkara TpsiOBa Ja OCHTYpsiBA M ITOIIbpKa
OCHOBHH YCITYyI'Hl IPU HEOIArONpHUATHH YCIOBHS, KaKTO U J]a TI03BOJIIBA OBP30 M IIBJI-
HO BH3CTaHOBSIBAHE HAa KOMYHHUKAI[MOHHATA YCIyTa.

b. OcHoBen HaGop or ycayru: OCbLIECTBSIBAHETO Ha TJIACOBA KOMYHHKAIIHS
TPaJUIMOHHO € OCHOBHATa 3ajada. IIbpBUTE yJacTHHIM MOXE 1a Ce HAJIOXKHU 1
0oOMEHST aKkTyanHa HH(OpMAIHA 3a MO3UIUATA, KaPTH, H300paKEHUS U JPYTH JOKaI-
HO HaOJNIOfaBaHM JAaHHM, 3a J]a c€ KoopauHHpat omneparuure. OCBeH TOBa, B 3aBHCH-
MOCT OT BB3MOXXKHOCTHTE Ha pa3rbpHAaTaTa MpeXka, MOXKE J]a € )KeJIaTeITHO MOAAbpKa-
HE Ha BUAEO CTPUHMUHT, OTPAHUIEH 10 KOHKPETHHU CIydaHl CBBP3aHU ChC CIIACUTEIHH
LeITH.

C. ABTOHOMHOCT ¥ CAMOCTOSITETHOCT HA Mpe:KaTa: CaMOYIIPaBICHHETO, CaMo-
ONTHMU3AIMATAa ¥ CaMOBB3CTAHOBSBAHETO ITOMAarar Aa c€ HaMaJu HyXJgara OT 4o-
BEIIKa HaMeca B JOCTAaBSIHETO M KOHTPOJA HA YCIYTWTe, IOMarar 1a ce moxodpu
aBTOMATH3HPAHETO HA IPOIECUTE U J]a ce MOA00PH HAAEeKIHOCTTAa HA MpeXKaTa.

d. Mo6uaHocT: MOOHITHUTE B3I YIECHABAT Pa3rPhIIAHETO U MPEHACOUYBAHETO
Ha YCIYTHTE, KOETO IO3BOJISABA Ja C€ MPUCIOCOOM TOMIONOTHATa HAa MpexaTa KbM
yCIIOBHSTA HA 30HAaTa Ha MHIHACHTAa. OCBEH TOBA MO3WIMUTE HAa BB3IHTE MOTAT A
O0baT MomU(HUIUpPaHH, C el ToxoOpsBaHe Ha paboTaTa Ha MpeXaTa.

€. OnepaTuBHa CBBMECTHMOCT: B Hali-TonsiMa CTemeH pa3monaraemMara Mpeka
TpsiOBa 1a MOXe a pabOTH CHbBMECTHUMO C JPYr'H XETEPOTreHHH U HEBPEIUMH MPEXO-
BH CHCTEMH, 3a Ja pa3lmIupu oOXBaTa Ha MpeTaraHUTe YCIyrW. ToBa HM3WCKBaHE €
MHOT0 XeJlaHa XapaKTePHCTHKA, BBIIPEKH Y€ HEHHOTO IMOCTUTAHE 3aBUCH OT YCIIOBHS-
Ta Ha IMIPOBU3ALNS, IPH KOUTO MPEKaTa € pas3IoI0KeHa.

CrnenBamaTa CeKIUs BbBEXKJAa OCHOBHUTE O€3XXWYHH TEXHOIOTHH, KOUTO OTIOBa-
PAT Ha TOYHO OMHICAHUTE U3UCKBAHMUSL

3. Bbp30 pa3BpbUIalH ce MOOUIHU MPEKH

brnaromapenune Ha TexHonoruu karo Bluetooth, ZigBee, HyperLAN u IEEE 802.11x,
MOOHITHUTE MPEXH ca JIeCHH 3a m3mbiHeHwe. Evans et al. BpBexxma koHmenuusra 3a
0Bp30 pasBpbLIaIUTe ce Mpexu npe3 1998 r., 3a 1a moaabpka Bph3KaTta MEXIy BOCH-
HHTE KOPITYCH, HETIPEKHbCHATO IBIDKEIIH ce mpe3 HemsBecTHH Tepuropun [3]. OcHoBHa-
Ta Uzes € J1a ce pa3TbpHE MpeXKoBaTa HHPPACTPYKTYpa B UMIIPOBU3MPAH MAHUITYIIATOP
3a MpEeNoCTaBsiHe Ha KOMYHHKAIMOHHU YCIYT'H 33 BOCHHU MPHIOXKEHHS, Oa3WpaHH Ha
TEXHOJIOTHATA 3a aCHHXPOHHO TpenaBare (ATM). Crien Tasu mbpBOHaYaNHa pa3pabor-
Ka ce pasIIexaT HIKOIKO CXEMH 3a pasTphllaHe, KaTo M3CIEABAHIATA Ca ChCPEIOTO-
YeHU BHPXY KOMYHUKAIIIMHTE IIPU CIICIIHK cirydan. LlenTa e mpu mbppBa peakiys KOMaH-
IMPHUTE J]a C€ CBBP3BAT C KOMAaHIHWUTE IICHTPOBE 3a HHIMJICHTH U MO BB3MOXHOCT C
nocrpagamure. Morar na ce HACHTH(UIMPAT JBE OCHOBHHM KAaTETOPUH Ha TAaKHBA CXe-
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mu: a) [Toaxox py TONIEeMH HACEICHH MECTa — METPOIIONUTEH 1 0) TIOAXOIN Ha MECTHO
uuBo. [TepBara men e ga ce 00xBaHe eAHA MMPOKa 00JIACT U B TOBEYETO CIIydan Mpexa-
Ta € JacT OT Io-rojsiMa aBapHiHA cucTeMa. Tormojormsra Ha MpexaTa TpaOBa Ja ce
MIPUCTIOCOOH KBM BCEKH OTJIEIICH CIIEHapHi ¥ BCUYKH €BEHTYaTHH IPOMEHHU B OKOJIHATA
cpena [4], [5].
3.1. Tloaxom mpW rojeMM HaceJleHH MeCTa — MeTpomojuTeH. IloaxoasT Ha
rpajicKaTa 30Ha € OPUEHTHPAH KbM Pa3IIOIaraHeTO HAa MPEXXOBU BB3IIH M YCTPOICTBA 32
MOKpPUBAaHE HAa TOMsIMA OOJNACT BCIEACTBHE Ha HWHIMMACHTA. TO3M HOIXOJ BB3MpHEMA
clioecTa CTPYKTypa, B KOATO MPBUTE OTTOBOPIUIM Ca CBBP3aHU ¢ 0a30BH CTAHIMHU WIIN
TOYKH 3a JOCTHI, MPEHACSHU MPEAUMHO OT IPEBO3HU CPEICTBA KaTO JIMHEHKH, IMONHU-
LEWCKHN aBTOMOOWIIN WJIH TIPOTUBOIOXKAPHH KaMHOHHU. Besika oT Te3n 06a30BU CTAHINH €
CBBp3aHa KbM BB3AYIICH WIH a6POKOCMUYECKH BB3ell, HAIPUMEp CaMOoJIeT MIIH CaTEeHT,
KOMTO Ha CBOM pejl CBbP3Ba 30HATA HA MHIMACHTA ¢ KOMaHIHUs 1eHTsp [6], [7]. Tasu
apXHUTEKTypa € IOoKa3aHa Ha (ur.l, KOATO WIIOCTpHpa MONUIEHCKATE aBTOMOOMIIH,
CHaOJCH! € TOYKA 3a JOCTHII, TaKa 4e BCAKA TOYKA MOKPHBA OIpeeieHa 00IacT 3a Ko-
MyHHKaIms. ThH KaTo cpefcTBaTa Ha CIIACHUTEIHHUTE CHIIM CE M3IIOI3BAT AUPEKTHO, pe-
IIEHUATa OT TO3M THII YECTO Ce TpHiIaraT B IMO-MaIaOHu CITydau, KaTo CHCTEMAaTa MOXe
J1a BKJIIOYBA!
e UnctpymeHT 3a HabmiomeHue 3a HaONIOACHHWE Ha 30HM NPEIH, MO BpEeMe U CIex
GexcTaue.

e [TyOnmana amapMeHa cucteMa, KOoSTO Ja MPeaynpeId HaceICHHETO 3a Bh3MOXKHI
MIPUPOIHU OCNICTBHS.

o KomyHnukarronHa HH(PACTPYKTypa 3a CIEHAPHUH 32 BH3CTAHOBSBAHE ClIex Oe/CT-
Bue, kato RDNSs.

o KomyHnukarronHa HHQpacTpyKTypa 3a pa3npocTpaHeHHEe  OOMEH Ha MH(POpMAaILUs
Mexy OefcTBeHaTa 30Ha U Apyraje.

e Cucrema 3a 00paboTKa 1 aHANMM3 HA HHPOPMAIHS 32 OSACTBHETO.

[Tpumepn 3a TakWBa CHCTEMH ca MPOSKTHT 3a KOMYHHKAIUS M CHCTEMAara 3a 3aIluTa
Ha rpaxnanure (CHO-RIST) [8], mpoexrsr Wireless Deployable Net-Work System
(WIDENS) [9] u cxemara 3a Bupryanuau kirbcrepu (VCL) [10]. Or Tsx mociemsumst e
MIPE/UIOKEH 32 BOCHHH KOMYHHKAIIOHHH TPIJIOKEHHS. TakiBa CHCTEMH C€ OCHOBAaBAT
Ha KJIBCTEPHA OPTaHU3ALUs M CIOECTa apXHUTEKTypa, B KOATO MMa KIBCTEPEH JHIED
OTTOBOPEH 3a BCSKa Ipyna OT JIMIA, CHTHAJIM3MPAHM 33 MBPBH IIBT. Beekn KirbcTepeH
JUEp IeHCTBa KaTO MOCT MEXY ITbPBUTE KOUTO OTTOBAPST M TOYKUTE 3a JAOCTHII, HOCE-
HE OT npeBo3uuTe cpezcta (pur.l). [lo momoGeH HavnH, HA HUBO TOYKA 32 TOCTHII HMa
TIOHE e/IMH JINAIEP, CBBP3BAIll OCTAHAIATA YaCT OT BH3JIMTE KbM FOpHHS CIOH. EnuH TakeB
CJIOH € HaIlpUMeEp CIIbTHUK, ICHCTBAL KaTO OPTal.
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CHORIST npencrasisiBa MOOHIHA MpEXa, U3MOI3BAIA OE3KUIHI MAPIIPYTU3ATOPH
pyTepH, HOCEHH OT aBapuifHuTe aBToMOOWIHN [8]. ABTOMOOMIHTE Ce CBBP3BAT aBTOMa-
THYHO IO MOJEN ,,IUBP-KBM-IUBP"“ M 00pa3yBaT caMOCTOSTENEH KOH(pHTypHpaml ce
BBTPEIICH NPBCTCH - spo. B mokpaifHuHMTE Ha 30HAaTa HAa MOKPUTHE, MOOMIHUTE TIpHe-
MOIIpeIaBaTey, HOCEHH OT IIbPBUTE OTTOBOPIJIM, Ca CBBP3aHU C HAN-ONMM3KHSA pyTep
npe3 WIiFi. Taka ce momydaBar jokaaauTe Kietki. OTmanedeHara BPb3Ka ¢ KOMaHTHUS
LEHTBp ce ycraHoBsiBa 4pe3 IP “rppOnax”. Ilo momoOen naunH WIDENS mpemsara
MIOAXOJ] IIPH KOMTO KOMYHHUKAIMAT MEXIy CIOBETE € KphCTOcaHa. ToBa ce chueTaBa C
apXHUTEKTypa, OCHOBAaHA Ha KIBCTEP, MPEJOCTaBsI] BUCOKOKAUECTBCHA YCIyra, H3II0N3-
Bama ad hoc Toukw 3a goctsi. To3u MOAXOM BKIIOYBA CBBP3BAaHE HA (PU3MUIECKO HUBO H
Ha HUBO MAC anpec. ®PU3HYECKUIT CJIOH M3ION3BA PEKOHOUIYPHUPYEM MHOXKECTBCH
JOCTBIT C OPTOroHaNHO 4YecToTHO pasmeisiie (OFDMA) u MHOXKeCTBO aHTeHH (MHOTO
Biu3ar, MHoro m3mmsatr - MIMO) 3a mpenmocTaBsiHe Ha yciyrara IMpeHOC Ha JaHHH. B
JOMbJIHCHUE, TO3W IMOAXOA BKIOUBa M opraHuzupane no MAC axmpec. Toa craBa B
KITBCTEPH, KBJACTO B JaJleH HAOOp BB3IH, KIIBCTEPHUSAT JIUACP € Hai-1o0pe pasmomoxe-
HusT B3en (Bx.Dwur.l). Peneitnure BB3IH Ce M3MOI3BAT 3a OCHTYpSIBAHE HA B3aHMOC-
BBP3aHOCT MEXIY KITBCTEPUTE, a CBHP3BAHETO Ha Ch3/1aIcHATa MpeXka C APYTH MPEXKHU ce
OCBIIECTBSIBA Tpe3 NUTI030Be-Bb3MH. Komuenmusara e Hapedena terminode — kpaeu
BB3el. ToBa 03HaUaBa, e BCEKH BH3ET B MpekaTa MOXE Ja M3IMBIHABA (DYHKIUHTE HA
KITBCTEPEH JIUAEP, PeleiHa CTAHIMSA, MApHOIPYTH3aTOp WM IUTI03, B 3aBUCHMOCT OT
MECTONOJIOKEHNETO M M3MCKBAHMATA 32 OCUTypsIBAaHE Ha KOMyHUKanuure. Taka Bp3nuTe
MOraT JUHAMHYHO Ja IIPOMEHST POJIMTE CH M Ja M3IIOI3BAaT TEXHOJIOTHS Ha KPBCTOCAHA
KOMYHHKAITHS MEXy CJIoBeTe. ToBa BOJHM IO BHCOKA IPOM3BOIUTEIHOCT Ha MpEXKaTa.
Cxemara 3a BHPTyaJIHO pPa3NpeAeiIeHIe Ha KIETKUTE 32 TAKTHUECKH KOMYHHKAIUU pa3-
JIeTIsl OlpeiesieHa 00IacT Ha MOKpUTHE Ha (DMKCUpPAHH BUPTYaTHH KIETKH, MOTOOHO Ha
pasmpezensHeTo npH KieTbunute Mpexu (3G). ToukuTe 3a JOCTBII U3MOI3BAT PECYPCH-
Te Ha Bupryanaute kierku (VCL), 3a ma cb3aamat Kwierka, KOSTo ce ABIKA HaJl OCTaHa-
ymre. PaguocTaHIMuTe KOUTO ca B OTACITHHUTE XOpa IOI3BAT MAJIKH KJICTKH, KaTo BCSKA
KJIeTKa MMa BB3€J, UTpaell pojsiTa Ha Juaep. 1e3w KIeTKH ce TPymupaT B HO-TOIsIMA
KJIETKA Upe3 TOUKUTE 3a PajuoBpB3Ka. M Hakpas, BCHUKH KJICTKH ce€ OOCIWHSIBAT Upe3
CITBTHHKOBA BPB3Ka WK Oe3muinoreH aBuanmonHa mratdopma(UAV). TlomxombT ce
(dokycupa BbpXy agantupaneto Ha 3G TEXHOIOIHHTE KbM TaKTHYECKUTE CHCTeMH. IIpo-
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extbT [11] Ha SALICE (CarenuTHa MOMOIIHA JTOKATH3AIMS i KOMYHHUKAIIHOHHA CHCTEMA
3a CIICIIHA YCIIyTH) ce HOKycHpa BbpXy UHTerpupana HapuraionHa (NAV) / koMmyHu-
karonna (COM) cucrema 3a aBapuifHu ClieHapHd. B Ta3m apXuTeKTypa, CacUTETHATE
SKUIK B MpeXaTa Ha MHIMICHTA Ca OPTaHW3UPAHH B IOJOOHH TPYIH WIN KIBCTEPH.
OCHOBHHTE H3CIIEI0BATEICKH TEMH HA TOPECIIOMEHATSI IPOEKT €a TEXHHUKHTE 34 JIOKAJIH3a-
s, copryepHo neduHHpaHa paanoBpe3ka (SDR) ¥ KOTHHUTHBHHM — pajrioarnapari
NAV/COM, uHTerpipaHeTo Ha CITTHULI | TUIATGOPME OTIEPUPAIIH Ha BHCOKA HAMOPCKa
Bucounta (HAPS) B paborata Ha CIIACHUTENHHUTE CITY)KOW M TIPHEMAHETO Ha XCTEPOrCHHH
pCIIeHNs B 30HATA 32 HAMeEca.

Karo o6o0menne, moaxoqeT Ipy FOJIEMHUTE HACETIEHH MECTa — METPOIIOINTEH, OCHTY-
PpsiBa IMIMPOKOJIEHTOBA CBBP3AHOCT 3a CIIACUTETHHUTE EKUITH OCHOBHO 32 Manla0HU CIICHAPHH.
To3u mozmxox mpeyiara OrpaHUYeHH BB3MOXKHOCTH 32 MPEHACOUBAHE MIIH ITOJ00psIBaHe Ha
TBPCEHETO, THI KaTo NPEBO3HWUTE CPEJCTBA, HOCEIM BB3INTE, UMAT OTPAaHMYCHA MOOWII-
HocT. [lopagm TOBa TSAXHOTO MECTONOJIOKEHHE MOXE Ja Ce OKaXke He ONTHUMAIHO 3a
o0cTy’KBaHE Ha BCUYKH MOOWIIHH yCTPOUCTBA, pabOTEN B 30HaTA HA HHIUICHTA.

3.2. Tloaxox upe3 M3rpaxaaHe Ha JOKAJIHA CBBP3aHOCT. 3a pasJiMKa OT MMOAX0a
TIPU TOJIEMUTE HACEIEHH TPAfCKU 00IacTy, Ipy paboTa Ha MECTHO HUBO CE IPEJOCTABST
yenyru Ha Msicto. Heobxommmo e ma ce ch3mae Mpexa B IieeBarta 30Ha Ipe3 pasnpene-
JICHW, €BTHHH, AIalTHBHH DEINCHUs, KOUTO Ja ce pa3BbpHAT Ha Xox. ClenoBaTenHo,
aNTOPUTMUTE 33 BHEAPSIBAHE TPSIOBa a MoraT Aa paborar Oe3 HUKaKBa IIpeABapUTEIIHA
nHpopmarms 3a okonHata cpena. OyHKINOHATHOCTTAa HA MECTHUTE MTOAXOAH 3aBHCH OT
cieHAUTe (PaKTOPH OCOOEHO CHITHO — M3UCKBAHUS 32 pa3Mep, Terno  MomHocT. 1o To3n
Ha4YMH, HUCKUTE XapaKTEPHUCTUKH Ca >KEJIATEIHHU IIPH BHEIPSBAHETO Ha OBP30 pa3Bpb-
IIAMM Ce MPEXH — MalbK pazMep, Majako Teryo. ChIIecTBYBaT ABA THIA MEXAHH3MHU,
KIacu(uImpaHu B3 OCHOBA HA CTPATETHH 3a BHEIpsABaHE. ,,TPOXU ¥ MOOMIHA ,,TPBO-
HaygHa" CTPYKTYypa.

TepmuubT "Tpoxu” e mo3oBaBaHe Ha HOOpe M3BECTHATa MpHKaszka "Xemszen u I'pe-
Ten", B KOATO XEH3eN M3IyCKa TPOXHM 3a MpOCie s IBaHe Ha BT O JoMa. B KoHTekcTa
Ha MpEeXuTe 3a ObP30 pa3BpbINAHe, ,,TPOXUTE" IPEACTABIABAT MAJKU U CBTHHH Ipe/jaBa-
Tenu. TsIXHaTa €IWHCTBEHA LEN € Ja IIpeaBaT MakeTH WH(OpPMAIX MEXIy KpalHHUTe
BB31H. [lo TO3M HauWH, B JajieHa CIICNIHA CUTYAIWsl, ITbPBUTE OTTOBOPHIIN Ca CHAOICHU
C HSKOJKO YCTPOMCTBA 3a IpeJaBaHe Mpe3 MOOWIHO paxuo. MoOumHHTe moTpeOHTenn
TpsOBa 1a IMycKaT TE€3W yCTPOMCTBAa Ha PEIOBHHM MHTEPBAJIHM, OKaTO CE IPHIBIDKBAT B
aBapHWifHaTa 30Ha, 3a Ja MOANbp)KaT Bph3Ka C KOMAHAHHUA LEHTHP. [IpenaBanero Ha
uH(pOpMaIWITa TIPEKHCBA 10 3asBKa, 3a 1a ce ch3aazne crarndeH ad hoc rppOHak, anarn-
THpPaH KbM OKOJIHATA CPeTa.
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@ur. 2. KoHuenTtyajiHa cxeMa Ha NPHHIMNA Ha ,, TpoxuTe*

Ha ¢urypa 2 e nokasza npuMep 3a Mpeska, OCHOBaBallla ce Ha Ta3u KoHuenuus. Ko-
MaHJCH IEHTHP MO Ibprka KOMYyHHUKAIHS ¢ MOOMIHUTE OTPEOUTENN Upe3 MpeiaBaTelIH,
ITyCHATH OT ITbPBUTE OTTOBOPHIIM, KAaTO IO TO3HM HAYMH ITIOCTEIICHHO CE pa3IIupsiBa 00X-
Barta. Kato mpenumcTBa Ha momxona "Tpoxu'’’, Morar aa ObJaT U3THKHATH CICIHUTE:

e  AKTHBHpA CH3[aBaHETO Ha MYJITH-XOI MpPEXa IPHU TIONCKBAHE.
e [lo3BomsiBa KOMYHHKAIMS MEXIy IBPBUTE OTTOBOPWJIM, BEAHAra IIOM ce
BKJIIOYAT IIPEaBaTeIIUTE.
[No3BONsIBa KOMYHUKAUS C H30JIMPAHH MPEIaBATEIH.
TapanTHpa HaJEXAHA KOMYHHUKALHS.
Ipemnara pasmmpeHa 30Ha Ha MOKPUTHE.
HamansiBa BeposTHOCTTA 32 pa3/ieITHe Ha MpeXara.

OcHOBHHAT Tpo0IeM, KOHTO TpsOBa na ObAe pasrienaH, € Kora W/WIH KbAe Ja ce
IIOCTaBST TPeJaBaTeINTe 3a yYCTAHOBSBAaHE M IOAABP)KAaHE HA CBBP3AHOCT 3a ITbPBHUTE
oTroBoprid. /la ce yCTaHOBAT MPOCTH, CTATHYHU MPaBHIIA 32 OTHAJaHe Ha MpeaaBaTeIn
— caMo Ha OMPEIeNICHO Pa3CTOSHUE, CUH MpeaBaTe] Ha €TaX WM Ha BCEKH TPH BPATH
ce Bh3IpHeMa KaTo HauBeH noaxox. IIpenaBarenure TpsioBa na ObJaT BUHArM B KOMyHH-
KaI[MOHHHUTE OOXBAaTH HA JpyraTa CTpaHa U ClIE[BA Jia Ce ChoOpa3siBaT SBICHHS KaTo
WHTEp(EepeHIs], 3aTHXBaHe Ha KaHana, GOHOB IryM Wik ckpuT mpobuem [12, 13]. Tlo
TO3M HAYHH LEITA € Ja ce pa3paboTH aJlrOPUTHM 33 B3eMaHE Ha PEIICHHE 3a BHEPSABAHE,
KOHTO Jja MO00psiBa MaKCHMATHO e()eKTHBHOCTTA Ha MpeXaTa.

ITpoBenenu ca oOmMMpPHU MPOYUIBAHS, 3a 1a C€ OTTOBOPH Ha mpobjemMa ¢ pasmoia-
TaHeTO Ha IpefaBaTenuTe. ANTOpUTMHTE HaONIOfaBaT KauecTBOTO HA BpB3KaTa 4pe3
M3MEpBaHMs HA MHAMKATOpa 3a cmiara Ha momydeHns curaan (RSSI), cpoTHOIICHHETO
curran kM myM (SNR) [12] win mupodnna Ha 4ecTOTHATA JieHTa. TakuBa M3MepBaHus
MoraTt ga ObJaT MONy4YeHH Upe3 COHIM, M3KYCTBEHO ITOCTABEHH B MpEXKaTa WM Bb3
OCHOBA Ha KOHTPOJIHHU CHOOIIECHMS, MOIYyIEHH AUPEKTHO II0 IPOTOKOJA 32 MapUIpyTH3a-
. ChlecTBYBa Ipar 3a 3a/ieiicTBaHe Ha chOuTHe 3a pasnonarane. Ciiel KaTo KadecT-
BOTO Ha BpB3KaTa IAJHE ITOJ TO3H IIpar, MoTpeduTensaT TpsdBa Ja IycHEe HOB IIpeiaBa-
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Ten. Hanpumep airopuTMure, TpeacTaBeHd B [12], U3MOI3BAT MPEIBAPUTEIHO ONpee-
JIEH TIpar 3a BCHYKH NPWIOKEHHs, JoKarto To3u B [13] ompexmens npara, Gasupan Ha
YecTOTHATa JICHTa, HEOOXOAMMa 3a BCSKO MpPWIOKEHHWE. PasrpbliaHeTo ce W3BBPIIBA
PBUHO OT IHPBUS OTrOBOpHI. [10 TO3M HauwWH, 3a J1a Ce YBEJOMH ITOTPEOUTENS C€ M3IBJI-
HSBAa U TIpEIyNpEANUTENICH CUTHAI - CBETIIMHEH WiH 3BYKOB. ETO 3amio edukacHuAT anro-
PUTHM 32 BHEIpsBaHE TPsOBa Jla € B ChCTOSHHE Jla CIEAN MPOMECHUTE B MpeKara, 3a Ja
3aJI0BONIM TIOTPEOHOCTUTE Ha TpefaBaTenute. Hampumep, KOHTPONHH CHOOIICHUS ce
00aBIT KbM 3arilaBHATa 4acT Ha KOHTPOJHHUS TMAKET OT MPOTOKona 3a pyrupane. [lo
TO3W HAYWH, BHEIPSBAHETO HA MpEIaBaTeNs ce 3a/eiCTBa WM 3aIl0TO MOOWIHUSAT TIOT-
peduTen OTKpWBa NerpagrpaHe Ha KadeCTBOTO Ha Bpb3KaTa, WIM 3allOTO IIOTyYaBa
3asiBKa 3a pasrphIIaHe OT CBOUTE checelr. [locneqHUAT cirydail Bb3HUKBA, KOraTo MOOH-
neH norpeburen n3ryou mokputue. CeaoBaTeTHO MOOWIHHUST MOTpeOuTeNn TpsaOBa oa
W3Mpalia Ha CBOUTE ChCEIH CHOOICHUE 3a UCKaHEe JPYr MOTPEOHTEN ja IMyCcHE TpeIaBa-
ten. Crnen xaro ObJe B3€TO pEIICHHWE 32 BHEAPSBAHE, KaHIUIATUTE, KOWUTO Ie ObaaT
pasrepHaTH, U3IBYBAT CHOOIIEHHS 32 HOBO BKiIouBane. Souryal et al. mpemrarar anro-
PUTBEM BB3 OCHOBA Ha Obp3a OICHKAa Ha (PU3UYECKHS CIIOH, OCHIIECTBEH OT MOOWIHUS
npenasaren [12]. TpenasaressiT HEMPEKbCHATO M3JTbYBA MAKETH KbM MPEIBAPUTEITHO
MpeMeCcTeHnTe MpueMHUIM. Korato mpueMHUKBT € B 00XBaTa Ha KOMYHHKALUATA, TOU
0TroBaps ¢ MOTBBPKAaBaIa mopeauma. Cien ToBa ce MpaBu U3MEpPBaHE Ha CHOTHOIIC-
uuero curaan mym SNR. Ako mMakcumanHata CTOWHOCT MajHE IOJ| IMPAroBOTO HHUBO,
TpsiOBa Jja ce HaMepH Apyr npeaasarel. IlogxoxsT ,,TpOXH™ € MOIXOISII 3a pa3IIHpsIBa-
HE Ha KOMYHUKAIMOHHOTO TIOKPUTHUE 33 MbPBUTE YYACTHHUIIN B CIIEHAPHSL.

4. JIMCKYTHPaHHM BBIIPOCH U 3aKJII04YeHUSs

B Ta3u cratns e HanpaseH o0 IpeTJie] Ha peleHus 3a ObP30 BHEAPSIBAHE HA KOMY-
HHUKAlMOHHHM MPEXH IIPU HACTBIIMJIN aBapuu U OeCTBEeHH cuTyanu. ToBa mpeacTapisiBa
KJII0YOBA 33]1a4a, Thil KATO KOMYHHUKAIMATA MEXKIY CIIACUTEITHUTE CKUIU U OCTPaIau-
T€ 3aBHCH OT TOBA 3aMECTBAHE HAa CHIIECTBYBanara MHppacTpykrypa. IIpemmoxena e
kinacudukanust Ha moaxoauTe. OCHOBHHUTE PasyIMUUsl MEXIy TE€3U PEIIeHHs ce KpUsT B
HAJIMYHATE PECYPCH U CIIOCOOHOCTHTE Ha €KHIIA, KOMTO IIe pa3rbpHE CHOHTaHHATA Mpe-
xKa.

Ipe3 mocneganTE TOAMHM, TOPAAN IMIUPOKOTO PA3IPOCTPAHCHNE HA MOOWIIHE CMapT
YCTPOWCTBA KaTo CMapT(OHH, JANTOMH U TaOJETH, Bb3HHKBAT HOBH BB3MOKHOCTH 32
M3IOJI3BAaHETO VM TIPH CIEeHapuH 3a 6excTusl. TakuBa ycTpolHCTBa OOMKHOBEHO Ca CHA0-
nern ¢ WiFi, Bluetooth, 3G umu 4G paxmo untepdeiicu u ca obopynsanu ¢ GPS mpu-
EMHUIIY 33 CAaMOCTOSTEIIHO MO3UIHOHNpPAHe. Beuuky Te3n XapakTepucTUKH MOrat Jia ce
MOJI3BAT 32 aKTHBHPaHE Ha KOMYHHKAIIMK OT YCTPOHCTBO KbM YCTPOMCTBO. A BrpajeHu-
T€ CEH30pH, KaTo BHACOKaMepH U (OToanmapaTy, MOraT IOTEHIMATHO a IPEIOCTaBsT Ha
EKUITUTE 3a CIICIIHA TOMOII] TOYHA IIPEACTaBa Ha CIyIBAIIOTO CE B 30HATA HA OCACTBHE.
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MOBWIHA POBOTU3UPAHA KOMYHUKAIIMOHHA MPEXA 3A BbP30
PA3BPBIIIAHE B CJIYYAU HA ABAPUU U BEACTBUS
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RAPID DEPLOYABLE ROBOTIC COMMUNICATION NETWORKS FOR
CRITICAL SITUATIONS

Georgi L.Dimitrov

Nikola Vaptzarov Naval Academy, Department of Electronics
Varna 9026, 73 Vasil Drumev street

Abstract In critical post-disaster situations, rapid deployable communication solutions are
sorely needed. In this paper has been considered a robotic backbone approach which allows for
easy recovery of connectivity, featuring at the same time autonomous mobility and self-
development. Robotics reduces the need for human intervention. The ubiquity of modern mobile
devices has risen usage in disaster scenarios.

Keywords.Rapid deployable communication networks, robotic backbone approach, intelligent
automation, disaster, accidents

1. BbBeneHue

BB3MoxHOCTTA 32 KOMYHUKAIUSI Ha IBPBUTE, OT30BAIM C€ B CIydauTe Ha Oexact-
BUE, TPEJCTABISIBA HAW-KPUTUYHUAT KOMIIOHEHT Ha €(EeKTHBHOTO pearupaHe IpH
M3BBHPEIHN CUTyaluu. J[eBeTAeceT U Ba MPOLEHTA OT aHKETUPAHNUTE IOTHPIIEBINN B
TaKMBa MOMEHTH OTTOBApST Y€ JOCTBHIIBT JIO IJIACOBUTE KOMYHHKAIMU U HE CaMO pa3-
TOBOPHTE, a ¥ M3NPAIIAHETO HA CHUMKHU W APYT BHJI MHGOpMAIWs, JeGUHUTHBHO e
mogo0py peakmuaTa Ha ChOTBETHUTE OPTaHU. AKO IPU MHIUAEHT JIUIICBAT KOMYHHKA-
I[UH, KOOPJHHATOPBT HE MOXe Aa yrnpaisa. CiocoOHOCTTa Aa ce Bb3CTAHOBH BEJHA-
ra KOMyHHKAIUITa, aKO ChINECTBYBAIa Mpexa He pabOTH WK Ja Ce YCTAaHOBU BPB3Ka,
KBAETO HAMAa MHPPACTPYKTYpa, € UIKITIOUUTEIHO IIOJIE3HO 3a oOmecTBeHaTa Oe3omac-
HOCT. BBp30 pa3sBpbliaHe Ha KOMYHHMKAI[MM C€ Hajara B CHTYaIlMH, KaTO HalpH-
Mep:MOXapH, TOJIEMH MECTONPECTHILICHUS, IPUPOIHH OEACTBHUS, 3aJ0KHULN IPEKbC-
BaHE Ha EJIEKTPO-3aXPaHBAHETO, TEPOPUCTHUHH AKTOBE IIPH TOJIEMH CIIOPTHU CHOUTHS
WM KOHIEPTH. B mombiaHeHWE KbM yHHIO)KaBaHETO HAa MH(PACTPYKTypaTa, ocTaHa-
JUTe KOMYHHMKAI[MOHHN MPEXHU, HallpuMep MOOMIHHTE MPEXU MOXE Jla ca HeZocTa-
THYHH MOpaJy ToneMus Opoi Xxopa, KOHTO ce ONMUTBAT Aa ce 00aasaT Ha cIyxOure 3a
CIEIIHA TOMOI] WM 132 KOMYHHKHpAT ¢ Onm3kure cu. Pasmonaranero Ha Mpexka B
KPUTHYHU YCIIOBHS IPEACTABIABA BayK€H HAOOp OT mpeau3BUKaTesCcTBa. IIpemmoxe-
HaTa Mpexa TpsOBa 1a 6b1e pasrbpHara 0e3 mo3HaBaHe Ha okoiaHara cpena. [lopaan
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TOBA, PasTPHIIAHETO My TpsOBa Ja ce U3MBIHSABA JIEKO M BB3MOXKHO Hail-0Bp3o0,
KOETO O3HauaBa, 4e Mpexara TpsOBa ma O0blae ch3mafeHa ObP30, HOYTH B PEaHO
BpeMe, 3a Jja 3aMEHU MOBpEeAEHaTa 9acT OT MH(pacTpyKTypaTa U 1a OOJEKYH 3ai-
pbCcTBaHMATa. MpekaTa TpsibBa na ObJe aJaNTHBHA, CAMOKOH(QUIypHpyeMa, I'bBKa-
Ba, Mamabupyema U €HEepruifHo e()eKTHBHA, 3a [ja C€ CIIPaBH C HEM3BECTHA IUHA-
MHUYHA cpelia Ha Oe3>KUIHHUTE yCTPOICTBA, 3aXpaHBaHM OT OAaTepHHU, KOETO 03HAYABA,
ye MpekaTa TpsOBa Ja 0bJie HACTPOECHA IPH MOMCKBAHE B CHOTBETCTBUE C MECTOHA-
XOXIEHUETO U HY)KIUTE OT CKOPOCT Ha IPEJaBaHeTO HA JAHHU.

2. HMsrpaxnane Ha MoOuJiHa podOTH3MpPaHa CTPYKTYpa

Pemennsta 3a 6bp30 BHeIpsBaHE HA MpeXka B OTTOBOP Ha CIICIIHH OOCTOSTENICTBA
MMAaT 3a IIeJ J1a Bh3CTAHOBST BpB3KaTa, KOraro ChIIECTBYBaIlaTa MpeXoBa HH(PACTPYK-
Typa e OMia YHUI[O)KE€HA WJIM HUKOTa HE € CBINECTBYBaNa. Te3M MPEeUIOKEHHUS Ce OCHO-
BaBar Haii-Bede Ha Ge3KUIHUTE MOOITHA MpexH, ad NhOC U KIeThYHUTE TEXHOIOTHH H
MpUEeMaT Pa3IUYHY MOIXOIM 3a ONpeAeNsHe Kak, KbAe M Kora TpsOBa ma Obaar pasrmo-
JIOXKEHH YCTpOICTBAaTa, CHCTaBAIMM OBP30 pasrppmiamure ce Mpexu. C moaxoma Ha
KacKaJgHO CBbp3Bamu ce mpuemonpeaaBarenu [1] ce moctura cepuosen ycmex Ga-
rojapeHne Ha I'bBKABOCTTAa M e€(EeKTHBHOCTTA Ha pa3xoauTe. Bempexu ToBa, mpue-
MOIIPEIaBaTEINTe OCTaBaT CTATHYHH, CIed KaTo OBAAT pa3BbpHATH, KOETO € OCHOB-
HUSIT HEJOCTAThK HA Ta3M CTpaTerws. AKO B KpaifHa CMETKa Ce MPOMEHST yCIOBHUATA
Ha OKOJIHATa Cpefa, CTPYKTypaTa Ha MpeXara ¢ Bb3MOXHO Ja HE Ce aJalTHpa KbM
HOBHTE ycnoBus. [Ipe3 mocnexnuTe roxuHu ce HabimogaBa pa3paboTBaHe HA MeXa-
HU3MH, TTOH00HH Ha moaxona omucad B [2]. [Ipu TakaBa KOHGUTypamus IpUMeEOTpe-
JTaBaTEJINTE ca CHAOICHW C aBTOHOMHA MOOMITHOCT M caMOpa3BUBaHe. Ta3u BB3MOXK-
HOCT TIO3BOJISIBA Ha MOOWIIHWTE IIpeJaBaTeNd Ja IPHCIIOCOOSBAT COOCTBEHHTE CHU
MecCTa TIpH 3asiBKa. To3H MOABMXEH POOOTU3NPAH MOAXOM C€ YIASCHSABA OT HANpeabKa
Ipe3 MOCIeIHUTE JECeTHICTHS B poOOTHKaTa U aBToMarn3anusaTa. Llenra Ha poboTu-
3upaHaTa Mpexa € JJa OCHTypH KOMYHHKAI[HOHHA CBBP3aHOCT HA MOOWIIHUTE MOTpedu-
TeNM ¢ MUHMMAaJIHa YOBEIIKa HaMmeca M0 BpeMe Ha pasrphinaHero. I'pymara MOOMIHH
IIpUeMOIIpeIaBaTe ! TpsiOBa 1a MOXKE J]a € CaMOOpTaHU3Mpa H J1a e M3II0I3Ba CaMoC-
TOSITETHO U aKO € BB3MOXKHO, J]a ONTHMHU3Upa paboTara Ha Mpexarta. ,,[ ppOHaKbT" Ha
MpekaTa MpeACTaBiIsiBa Oe3KWYHa peneifHa Mpexka Ha 6a3zarta Ha podorn. Ha ¢ur. 1 e
MOKa3aHa KOHIETIMATA 3a TakaBa MOOMIHA Mpexa. MoOWnHuTe peleiHn ycTpoiicTBa
ce MOCTABAT B MbPBOHAYATHA KOHQUTYpaIHsl, HABEAHBXK 3aeHO Hin nootaenHo. Crex-
Balik¥l aJTOPHUTHM 3a BHEApPSIBaHE, TE IIIe Ce PA3IpPOCTPAHSIT CAMOCTOSTEIIHO B IIeJIeBaTa
30Ha, KaTO Ch3/aBaT OeKUIHATA CTPYKTypHA Mpeka — ,,rphOHaK”. Morar fa ce nueH-
TUHUIUPAT [Ba BUJIA CXEMH B Ta3H Kareropus. CXeMHTE OT IbPBHS TUII CE€ OCHOBABaT
Ha CTpaTeruy, CBbP3aHU ¢ 00pa3yBaHETO HA BEPHTa, T.e. pOOOTUTE CIIe[BAT €IHA BEPUTa
(durypa 1). Cpen tsx Pezeshkian et al. mpeutara mppBoHavuaieH pexxuM Ha CleIBaHe Ha
mmmep, obpasysaiiku muams [2]. Korato merpamarmsra Ha curuansa (RSSI) mocturme
OIIpEe/IeNIeH Ipar, Hail-0TJaJIedeHnsAT MPHUEeMOIIpeaaBaTel 0 JINHUATA IIIe CIpe U IIe ce
OTZAENM KaTo CTaHe CTaTH4eH. To3H Impomec ce MOBTapsl, JOKaTO BCHYKH IIpelaBaTeiIn
CTaHAT CTATHIHHU BB3IIH.
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@ur. 1. BepuikHo pa3BpbllaHe HAa MOOUJIHA POGOTH3NPAHA KOMYHHKAIIMOHHA MpeiKa

Cpen tsx Pezeshkian et al. mpetara mpBoHa9aneH pexkuM Ha CIleIBaHE Ha JTHIEP,
obpasysaiiku munust [2]. Korato nerpamarmsra na curaana (RSSI) mocturie onpenenen
Ipar, Hal-OTAAICICHHIAT IIPHEMOIIPEIaBaTel 0 JMHUITA I CIpe U IIe Ce OTJEIH KaTo
cTaHe CTaTW4eH. TO3W mpolec ce MOBTaps, JOKaTO BCHUKM IIpEJaBaTeNId CTaHAT CTa-
THUYHH BB3IIH.

ITo chmmst naure Nguyen et al. pasriexxna cirydast Ha IBE TOYKH 32 JAOCTHII, BCSIKA OT
KOWTO € U3BBH obcera Ha npyrara [3]. Usrpanena e Bepura oT mpegaBaTeli 3a Bb3CTaHO-
BSBaHE HA BpPbB3KaTa MEXIy TE3W [BE TOUKU 3a AOCTHIL [IpetokeHHuAT OT aBTOpHTE
aNTOPUTHM Pa3TIexk/a TP THITA IPUEMOIPeIaBaTeI! - BOIEI, ITOCIeI0BATEN U OAIlIKa,
KaTO BCEKH CE JBIDKH, KAKTO € IIOCOYEHO, B 3aBICHMOCT OT THIa My. Bewdku npenaBare-
JIM c€ HaMHpaT IbPBOHAYAIHO OJIM30 70 MbpBaTa Touka 3a JocThil. Ciex ToBa THAEPHT
ce MPUABIDKBA HATIpe], JOKATO HE HaMEepH CJICBAIla TOYKA 3a JOCTHII. Beeku mpT, Kora-
TO CTOHHOCTTa Ha CHTHAJIA ITAJHE IIOJ ONpeJeeH Ipar, IPHEeMONPEaaBaTeNaT - 1ocie-
JIoBaTel IIe ce MPEMECTH, 3a J1a IMOAAbprka BPb3KaTa MEXKIy IIbpBaTa TOUKA 32 JOCTBI I
munepa. To3n mocemoBaTen Iie MpecieaBa Bh3ena Mpead Hero, 3a a Ch3Jajie BEepura.
Crnen KaTo IMAEPHT JOCTHTHE MOIXOIAINA TOUKA 32 JOCTBII, TOH ,,criipa’, mopaan ao0pa
croitHoct Ha currana( RSSI ). Ocrananute npueMorpeaBaTely e CupaT HTEPaTHBHO
BB3 OCHOBa Ha CBIIOTO MPaBWiIo. B nBara ropecriomenatu anropurbMa [3, 4] ce mpuema,
Ye MMa pa3iifKa MEXTy MOOWIHHUTE IIpeAaBaTelu-poOOTH, T.e. MMa BOACINM pOOOTH U
poboru - mocnenoBarenu. TakaBa Au(epeHIMAIMSI MOXKE Aa ce pasriexkaa Karo cla-
00cCT, 3aII0TO ABIKEHHUETO Ha MOC/IE0BATEIINTE 3aBUCH OT ABKEHHUETO Ha JIHAepa. AKO
JTHUIEPBT HE ycIee 10 HAKaKBa MPHYMHA, TOBA IIe JOBEIE 0 MPOBAI B OCTAHAJATA YacT
Ha KOMYHHKAlMOHHATA BEPHTa.

3.KoHuenuusi Ha BEPH:KHO Pa3Bbp3Balla ce MpesKa

ANTOPUTBMBT KOHTO O€ CIIOMEHAT MO-TOpe MPUTEeXXaBa JBa eTama: JIMHEHHO pa3pacT-
BaHE W ONTHUMHU3HpPaHE Ha ,rphbOHAYHATa" CBBp3aHOCT. POOOTH3MpaHHUTE STUHUIIT MOTAT
Jla pa3BbpHAT aBTOMATHYHO MOOMIHA IIMPOKOJICHTOBA MpXea, KaTO MMa BB3HOXHOCT
MIPOITyCKATeHATa CIIOCOOHOCT /1a HapacTBa, HaMaIIBalKy Oposi Ha yJ9acTBIUTE C MpEI-
penaBaHe. be3kuaHMAT cHTHAN ce IpemnpenaBa OT ChpPBBpa KbM KiHeHTa. Beexu pobor
IpeHacsl eHa TOYKa 3a JOCTBI, KaTo ce (opMupa JIHHEHHO pa3pacTBamia ce Mpexa
MOKpUBANIa MamabHU Pa3CTOSIHUS. AKO ce J00aBST JOIBIHUTENHH AHTEHH U pPajuo
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o0opyaBaHe CTaBaT BB3MOXKHU M JOIMBIHUTEIHA MHOTONBTHH KOMyHHKanuu. bposrt Ha
MOOMITHHUTE pOOOTH3MpPAHH YCTPOHCTBA 3aBUCH OT M3MCKBAHUATA HA Mpekara. bposT Ha
BB3JINATE, KOUTO (JOPMHPAT JIMHUATA HAa KOMYHHKAIWS M OpOSAT Ha MOOMIIHUTE YCTPOUCT-
Ba € efHaKbB. 3a Ja ce popMHpa Bph3Ka, MUHUMAIHUAT HE0OX0uM Opoii € Tpu — enuH
JIHIAEp, BTOPH MOCIIEOBATEI M SIMH IIOCIIECH — Ha OIAIIKaTa 32 BPb3Ka ChC ChPBHPA.
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@ur. 2. CamokoH(purypupyema Ge3:KHIHA Mpe:Ka, H3M0JI3BaNIa MOOHIHH PodOTH,
HOCeIlW pueMonpeIaBaTe] Iy H AHTeHH

ANTOPUTHMBT € HACTPOCH Taka, 4e poOOTHTE BUHATM Aa HAOIIOAaBaT cHIaTa Ha pa-
IO CHTHAJIa, 3a J1a ONpEessIT Kora Ja ce 3aaeiicTar. B To3u anropuTsM Beeku podoT €
OTTOBOPEH 32 ONPEASIITHETO Ha Ka4eCTBOTO HA CHTHAJIA OT NMPEXOIHUSI poOOT, KaTO TO3H
KOWTO € Ha OmaIIKaTa CJISAN CHTHalA Ha CTAllHOHApHATa TOYKA 3a JOCTBI HA IIII033 —
reiityeii. C TakaBa mzesl ako €Ha TOYKA 3a JOCTBII C€ MPHJBIKH, IUIaTa CHCTEMa ce
MIPUBIDKBA, KaTO Ch3/aBa IOCIICJOBATEIHH,,BHIHA HA 3aJeHCTBAHE Ha MOKPUTHETO.
Bcesixko pobormsmpaHo yCTpOWCTBO MMa HA3HA4YeH IPHOPHUTET M ONPEACIHO HUBO Ha
pamuocurHanga KOHTO mpociensBa. Be3nure MMaT BE3MOXKHOCT [ja C€ IpepasNpeneisT
[3]. Ms3mon3Bar ce MHAMKATOPH KAaTO CHiIa HA CHUTHATA, (akTop Ha TPENpenaBaHETO W
mpar Ha poymuHra. Criopex JOTHKaTa Ha aJTOPUTHMa ce HaMaJsBaT NpeIpeIaBaHIsITa
Ha Tpaduka. (Bx Pur.2). Bropara gact e cBbp3aHa ¢ ONTHMH3HpPAHE HA ,rPhOHAYHATA
cBbp3anoct”. [Ipu Ta3u 3a/1a4a CHIECTBYBA BOJCIIO POOOTH3UPAHO MOOIITHO YCTPOMCT-
Bo. Ta3u MoOWiIHA eqWHNIA Ce NMPUABIDKBA HAIPEA CHOpe]| 3aJajeHaTa TOMOJIOTHS Ha
MpesKaTa JO MOMEHTa B KOMTO OTKpHE KpacH Bb3el. Taka Impu ToBa ACHCTBHE ce Ipele-
HSBAa KaKbB OpOH ydacThIM Ha IpenpefaBaHe Ja Ce MOI3BAT M KAKBA JUCTAHIUS ,,IIE
mporrbTyBa” Tpaduka. ANTOPUTBEMBT 3a ONTHMHU3HPAHE 3aBHCH OT CIOCOOHOCTTAa Ha
Mpekara Jja npepasnpenes Tpaduka Ipe3 TOUKHTE 3a JOCTBIL.

4.TlonBu:kHa aBTOHOMHA pyTepHa cucrema (MARS - mobile autonomous router

system)

Io mogoben HaYMH 1MO3BOJSBA HA MOOWIIHHTE MPHEMOIPEaBaTeNN 1a Ce Pa3Ioio-
JKaT caMOoCTOsITeNHO B JInHKS. OCHOBHATa pasnuka obade e, 4e IpH TO3M BapHaHT BCHU-
KU BB3ITH ca paBHOMOCTaBeHH [4]. Bcekn MOOHMIEH pHEMOIIpeiaBaTell ce HACTPOBa B
3aBUCHMOCT OT XapaKTepHCTHKaTa Ha KadeCTBOTO HA Bpb3KaTa B ONHT Ja IIOCTHTHE
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BB3MOXKHO Hai-IoOpOTO MpHeMaHe IO OTHOLIEHWE Ha 4YecTOoTHa JieHTa. Cxemure OT
BTOPHSI THII CE€ OCHOBABAT Ha CTPATErny, KOUTO CE CTPEMSAT Ja PasIpOCTPAHST BH3IIUTE,
3a Jla IOKPHAT [JajieHa 00IacT KOJIKOTO ce Moxe mo-xodpe (Durypa 3). Hampumep, B [5]
Tumotey n JIyka mokimagsat poOOTH3HpaH AITOPUTHM 32 pasrpbllaHe Ha TPphOHAK, 6a3u-
paH Ha MecTarta Ha OJOKHMpaHH mocTpafand. LlenTa e ga ce yBemHdu OposT HA CBBP3AaHU-
T€ MOCTPAJAiIH, 3a 1a CE YIECHH Ch3/IaBaHETO HAa KOMYHHKAIUS MEXIY TSAX M CHACHTEIN-
HUS KOMaHJCH IEHTHP. PoO0OTHTE THPCAT MOCTpaany U CH ChTPYAHUYAT, 32 Ja TOANbP-
JKaT Bpb3KaTa Ha rpbOHAKa. 3a Ta3W Lell BCEKH POOOT ¢ IMpHEMOIpeIaBaTesl KOHTPOIHPa
coOCTBEHHTE CH ABMKEHMS, KaTO M3IIBIHABA TPH OCHOBHU CTHIIKU. NPOYYBaHE, CBHP3Ba-
He U ycraHoBsiBaHe. [1o BpeMme Ha mbpBaTa CTBHIIKAa pOOOTHT M3CIEABA 30HATA, ThPCEIIa
noctpagany. PoOoTHT mie crpe 1a ce ABMKH, ako HETOBOTO JBIKECHHE HAPYIIH BPB3KaTa
Ha MpeXkaTa WM aKo POOOTHT OCHIIECTBH BPB3Ka C MOCTPATAIUTE.

MopeoHavanHa koHbMrypauma
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@ur. 3. Konnennus 3a pa3npejejina MOGHIHA POGOTH3HPAHA MpeKa

B®B BTOpHSA Ciydail podOTHT e ce MpeBbpHE B KIIBCTEPEH JINACP U IIE BB3IOXKH 3a-
JlaJaTta 3a M3CJIeABaHe Ha ciexBamute podorn. ExuH HenocTaThK Ha Ta3u TEXHONOTHSA €,
4ye ce mpenmoiara poOOTHTE Aa MMAaT anpuopu mH(opMmarms 3a 30HaTa Ha OEJCTBHE.
Ta3u urdoOpMarys obade He BUHATH € HanuIe npeasapurenHo. Paborara, mpencraBeHa
or Reich et al. [6] e or chmmst . Te3u aBTOpW pasriiekaaT MOOIIHA MPEXka, KOSATO
aBTOMATHYIHO MOATbPKa COOCTBEHA CBBP3AHOCT, KaTO HEMPEKHCHATO NIPEMECTBA CBOUTE
BB3JIM. ABTOpPHUTE IpeIaraT aaropuThM 3a caMOpas3NpocTpaHEeHHe Ha MOOWITHUTE BB3IIH
B JaneHa obiacT. Beekn BB3ell, KOHTO ce OBMKM CaMOCTOSITENTHO, M3MONI3BA 3HAHUS 32
pazuyca B IB€ CTBIIKH, 3a Jia ONPEAENIH KOra Ja MPeKpaTu CBOSTO IBIDKCHUE Bh3 OCHOBA
Ha KpUTEpHs 32 B3eMaHe Ha penieHne. To3n KpuTepHil peACTaBIaBa PUCK OT pa3ieiIsHe
WIH TIPEeKbCBaHe Ha Mpexara. [1o To3n HaunMH BCEKH BB3€I M3IBIHIBA alrOPUTHMA, 110
TaKbB HAUMH, Y€ Jla Ce MOAIbPKA CBBP3AHOCT. ANTOPUTHEMET paboTH, KaKTO CIIeIBA: aKO
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JTaJieH Bb3eN BCE OIIEe MMa IIOHE €IMH IPEABAPUTEIIHO OIpesesieH Opoil CBbp3BaHUS Ha
BPB3KaTa CbC CBOMTE ChCEAHU, TOM MPOABIIKABA a ce mpeMecTBa. Toll Moxe na yBenuda-
Ba Pa3CTOSHUETO OT ChCEAUTE CU. B MpOTHBEH cirydail BB3eIbT TPsIOBA a CIIpe JIBIDKE-
HHETO, 3aII0TO BCAKO ABIDKCHHE IIE JOBEAE 10 MpeKbcBaHe. MOOMIHUAT poOOTH3NpaH
MIOAXO]] 3HAYUTETTHO HaMaJIsiBa HEOOXOIMMOCTTA OT YOBEIIKa HaMeca B PasTPhIIAHETO HA
Mpexara. OcBeH TOBa MOOIIHOCTTA HA BB3eJIa MO3BOISIBA T'BBKABO PA3MONIaraHe HIIH
JIOpY TIPEHAcOYBaHe, 3a Ja C€ aJaNTHpa TOMOJOTUATA HA CHCTeMaTa KbM Pa3INIHU BHT-
pELIHN ¥ BBHINHM clieHapud. [lo-crenmanto, BB3IATE B CX€MaTa OT BTOPUS THII MOTaT
Ia ObIaT KOHGUIYPHPAHH Jla CE Pa3fanedaBar, KaTo ChIIEBPEMEHHO MOAIbPKAT MHOTO-
ITbTHA KOMYHHKanus. BbmIpekn ue pasmMepbT M TETJIOTO HA BCEKH BB3EN MOXKE Ja ca
MHOTO HUCKH, KOHCYMAIMsTa Ha €HEePrHs OCTaBa KIIOY0B (HAKTOP 3a MPOU3BOAUTEITHOCT-
Ta. [lo TO3M HAaYMH YOBEK, KOMTO M3IIBJIHSIBA MMIPOBU3HMPAHATA ,,CIIOHTAHHA" MpeExa,
TpsiOBa Ja MMa CHOCOOHOCTTA Ja pellaBa KaKbB BUA KOMYHHKAaIWH Ja C€ IIOJI3BaT B
peaHo BpeMe, 3aI0TO TaKMBa PEIICHNUS Ca )KU3HEHOBA)KHH 3a yCIleXa Ha pa3rphIIaHETo.

5. JluckyTHpaHu BHIPOCH H M3BOIH

Bpaemmre pa3paboTKy 1ie BKIIOUBAT CHIO BHEAPSBAHETO HA CHCTEMH, KOUTO Ja TI0M3-
BaT BHHIIHH AaHTCHH, KaKTO 33 BCHYKU IIOCOKH, Taka W HacodeHW. OCBEeH TOBa Morar aa
ObaT pa3paboTCHN MEXaHM3MH 32 YBEJIMYAaBAHE HA BICOYMHATA HA aHTCHUTE, C IIEJT YBEIH-
JaBaHEe Ha TIOKPUTHETO M MPEKoBaTa epeKTUBHOCT. C MPOBEAHMS €KCIIEPHMEHT Ha SKUIIA Ha
Nguyen et al [3] [7] ce moxa3Ba BE3MOXKHOCTTa 32 U3rPAKIAHE HAa MPEYKH 38 MOOIIIHH IIHPO-
KOJICHTOBM KOMYHUKAIINH, M3IION3BAIIM poOoTH. BB3MOXKHO € ome moBede ma ce mompodpu
paboraTa Ha MpekaTa, KaTo ce Hamauu Oposi Ha MpenpenaBaHeTO Ha MPEKOBHS TpaduK
(XOII yJaCTBIMTE) CIIPSIMO HAN-OTHAIeUeHHs BB3el. Ta3u orepayst ce M3BbpIIBa AaBTOHOM-
HO. AKO MOOWITHO YCTPOICTBO Ce MPHIBIDKBA TO-OJM30 10 BB3eNia Ha OMAIlKaTa, Isiara
CHCTEMa Ce aJanThpa aBTOMATHYHO, 33 Ja BB3IpHEMe IpoMsHaTa. Upe3 M3M0oa3BaHETO Ha
MPOCTA KOHIICTIIMS 33 PAANo CCHCHOWIM3ALNS, HAESTA 32 Mpeka ¢ MOOWIHH poOOTH MOXKe
Ia Obzie 1opa3BUTa, 3a Ja ObJe NMPUWIOKIMA KbM aBTOMATH3HpPAHU IUIaT(OopMH, Iporpass-
Y ITBT KbM HOBA €pa Ha Oe3KMIHA KOMYHHKAIHS M YCIIyT'H MOYTH HABCSKBJAE H MO BCIKO
BpeMe TIO CBeTa.

Pa3paborBaneTo Ha HanCTHHA e(heKTHBHA KOMYHHKAI[MOHNOHHA Mpea cief| OeicTBre
WM aBapysl BCE OIIE M3MCKBA 3HAUMTENHM YCIUIMS. Bbaemmre mpemoxeHns TpsiOBa aa
TMO3BOJISIBAT THBKABO BHEAPSBAHE UM MPEpasNpeieIeHre Ha PECYpCUTe, ¢ e IPUCIIOco0s -
BaHEe KbM YCIIOBHSITA HA BCEKH CIEHapWil. Pemenmsra crenpa qa GyHKIMOHHMpAT C MUHH-
MaJTHa YOBEIIKa HaMeca B palioHa Ha MHIM/ICHTA U TPSOBa 1a ObaaT ChbBMECTUMH C HACTOS-
mure TexHonorud. [Ipu ocurnypsiBane Ha KOMYHUKAIOHHH PEIICHHS 32 OBP30 pa3BphILa-
He He Tpsi0Ba Jja ce mpeHeOpersa BEIPOCHT 32 €HEPrOCIECTIBAHETO, KOSTO € M3KITIOUUTEITHO
KPUTHYHO NpH Oe3)KUIHUTE yCTPOICTBA, 3aXpaHBAHU C OaTePHH.
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CBBMECTUMOCT HA HH®OPMALIMOHHUTE CUCTEMH
3A YIIPABJIEHUE. Bb3MOKHOCTH 3A OLIEHSIBAHE

Muiena X. JlamoeBa

ep. Llymen, yn. “Kapen Hlxopnun *“ 1, HayuoHanern soenen yHusepcumem ““Bacun Jlescku”,
Dakyrmem “Apmunepus, npoOMuo6vb30YUHA OMOPAHA U KOMYHUKAYUOHHU
u uHopmayuoHHu cucmemu’”

INTEROPERABILITY OF INFORMATION SYSTEMS FOR MANAGEMENT.
POSSIBILITIES FOR ASSESSMENT

Milena H. Lambeva

Abstract: Every area of human activity that is assisted by information systems is affected by the
problem of "incompatibility". Finding effective methods for measuring, assessing, and
analyzing compatibility is an important step towards resolving it. This work analyzes existing
compatibility assessment methodologies and formulates general recommendations for future
research.

Keywords: interoperability assessment, compatibility

[Tpo6neMbT chC CHBMECTHMOCTTA MEXTY MH()OPMAIIMOHHHUTE CUCTEMH He € HOB. [le-
naptameHTsT o Ot6pana Ha CAILl opunnanHo 00sIBSIBa HETOBOTO CBHIECTBYBAHE MPEIN
IoBeYe OT TETAECeT TONMHU. B mocnencTBue m3cienBaHusITa HAOXBBPISIT PAMKUTE Ha
BOCHHUTE OpPTraHM3ally, W TOH € MPHUIO3HAT BbB BCHUKM OONACTH Ha YOBEIIKaTa eii-
HOCT, KOSITO C€ IIOJIIOMara oT HH()OPMAIIMOHHN CUCTEMH — Ha IIPAKTHKA HABCAKBIIE.

B pesynrar B MOMEHTa ca M3BECTHU JECETKU ONpPEAEICHHS Ha MOHSTHETO ,,ChBMEC-
THMOCT", a B JINTEpaTypaTa ca HACHTUDHUIMPAHN OBede OT IiecTaeceT Buaa [3] HechB-
MECTHMOCT.

HecbBMecTHMOCTTa MEXTy MHGOPMAMOHHWTE CHCTEMH, CE€ HM3pa3siBa B HEBBH3-
MOJKHOCTTA T€, WJIM OTJCITHU TEXHH KOMIIOHCHTH Jla OOMEHST CBOEBPEMEHHO U edek-
THBHO JaHHU, MH(OpPMAINUS WK 3HAHWE, U J1a U3MO0JI3BaT OOMEHEHHUTE JaHHH, HHPOpMa-
LIMsI WJIM 3HAHUE.

OcHOBHHUTE NPEANOCTABKH 32 HEChbBMECTUMOCTTA Ca!

* Pa3IHYMs MEXXAY aapaTHUTE CPEACTBA M IPOTOKOIUTE 38 KOMYHUKAIIWS,

* HECHOCOOHOCTTA Ha BXOMHO-U3XOIHUTE NPHUIOKEHHS 1a OOMEHAT JAHHU IO MEX-

Iy CH, OIIPEMEIIs CE OT PA3NUIUAITA MEKIY:

— aIrOpUTMTE B NPWIOXKHUS copTyep, KOUTO 00pabOTBAT M MPEACTaBST HH-
(opmanus Ha moTpedUTENS;
— W3m0I3BaHUTE (OPMH Ha JOKYMEHTHPAHO PHKOBOACTBO HA pa3paboTBaHe,
BHEZIPSBAHE U ONIEPATHBEH KOHTPOJI HA BCSKA OT CHCTEMHUTE;
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— CTaHIapTHTE 33 TEXHHYECKa M CHCTEMHA apXUTEKTypa (Xapiyep, CHCTeMeH
codhTyep, KOMyHUKAINH, TAHHH, TPATOKECHIUS U JIP.);
* HECHBMECTHMOCTTA Ha JaHHMTE, 00yCIaBsAIla ce OT CEMAHTUYHU, CHHTAKTUYHU U
JIEKCUKOTpa(hyUIHH Pa3IAIHsL.

[Tpo6neMsbT ,,HeCEBMECTHMOCT" Ha HH()OPMAIIMOHHNTE CHCTEMH C€ XapaKTepH3Hpa C
YCTOHYMBOCT M KOMIUIEKCHOCT.

VYcroitunBOCTTA C€ Onpenesns oT:

® HENPEKHCHATO W3MEHEHNE Ha TOpen30pOoeHNUTe MPUYHA 33 HErOBOTO CHIIECTBYBA-
HE.

Te oT cBos cTpana ca pe3yaraTr OT AMHAMHUYHOTO Pa3BUTHE Ha HH(POPMAIMOHHHUTE U
KOMYHHKAI[OHHUTE TeXHONOTHH. CHCTEMHHTE apXUTEKTH pasmonarar ¢ 6oratr u36op o
MIPOJYKTH 32 pa3paboTKa ChC CXOMHH ()YHKIMOHAIHH BH3MOXKHOCTH, M3IOI3BAT Pa3iind-
HU CTaHAAPTH WIN TEXHU BEPCHH, a 9€CTO O(UIMAIHOTO YTBbP)KIABaHE HAa CTAaHIAPTUTE
ce M3MpeBapBa 3HAYUTETHO OT TAXHOTO ,, ¢ (akro” mpusHaBaHe. CbBPEMEHHHUTE TEXHO-
joruu 3a 00paboTBaHe 1 M3MOI3BAaHE HA HH(OPMAIATA JaBaT BE3MOKHOCT J1a CE pela-
BaT BCE IMO-TOJSIM KPBI OT 3a[Ja4d, B CICACTBHE OT KOCTO MH(OPMALMOHHUTE CHCTEMH
CTaBaT BCE MO-PA3HOPOIHH MO0 MHOKECTBO TIOKA3aTEIN.

e MHAMHWYHO M3MEHEHHUE Ha YCIIOBHATA 33 B3aUMOJCHCTBHE MEXKTy CUCTEMHTE, KOs~
TO Ce M3pa3siBa B IPOMSHA!

- Ha ChCTaBa HAa B3aWMOJCHCTBAIIUTE CH CHCTEMH.

CpBMecTHaTa paboTa Ha BOCHHUTE MH()OPMAIIMOHHN CHCTEMHU B PAMKUTE HA KOAIH-
s, HAaIlpUMep € KpaTkocpodHa. KoamwmmmTe ce ¢opmmpar B OTroBOp HA KpH3a, WIH
Ha3psBall KOH(IUKT U CHIIECTBYBAT 0 PEHIABAHETO HA KOH(IJINKTHATA CHTyarus. [lpu
BB3HHMKBAHE Ha APYr KOH(IHMKT, HOBOCHOpMHUpaHaTa KOAINIMSA MOXe 1a ObJe ¢ mpome-
HEH ChCTaB OT HH(OPMAMOHHYU CHCTEMH.

- B XapaKTePHCTHKUTE Ha CHCTEMHUTE, KOETO € Pe3ylATaT OT TAXHATa EBOJIOLUS
(TSXHOTO pa3BHUTHE).

- B M3WCKBAHMATA OTHOCHO OOMeHstHATa MH(pOpMans (MmpeaMeTHa 0bnacT, ceMaH-
THKA, CHHTAKCHC);

- B M3HCKBAaHMATA OTHOCHO XapakTepUCTUTe Ha 0OMeH Ha WH(pOpMamus (Bpeme,
CTeTICH Ha y9acTHe Ha YOBEKa H p.)

Eto 3amo mocTuraneTro Ha CHhCTOSIHHE Ha B3aUMOJEHCTBHE MEXIy CHCTEMHUTE, IPH
KOeTO HH(OPMALHS U YCIIyTH MOraT 1a 0b1aT OOMCHSHH HPSIKO U 3aJ0BOJUTEITHO MEXKILY
TSAX W/HWIM TeXHHU MOTPeOUTeNH, € BBIPOC, KOUTO TPsAOBa 1a ce MOCTaBs Ha pasriiexkIaHe
Tpe3 IeJIUS UM KU3HEH [UKBIL

JpyraTa crpaHa Ha mpo0JyiemMa e, 4e ONMCAHUeTO Ha CbBMECTUMOCTTA MEXKIY CHCTE-
MHTE 4pe3 ABETE MOSIPHU CHCTOSHHS — HECBBMECTUMOCT U CHBMECTHMOCT, N3KYCTBEHO
OM TOBENO IO HETOYHOCT B OLIEHKATA, ThH KaTO MEXTy ChCTOSIHHETO Ha ITbJIHA JIWIICA Ha
CBBMECTHMOCT, KOSITO C€ M3pa3siBa B TOTAIHA HEBB3MOXKHOCT HA CHCTEMHTE 1a OOMEHST
JTaHHH, 0 ITBJIHA CHBMECTUMOCT MMa IIHPOKa raMa OT ChCTOSIHUS, KOUTO C€ XapaKTepH-
3UpaT ¢ pa3INdHa CTEHEH B KOATO CHCTEMUTE ca TOTOBH Ja OOMEHST JaHHH, HH(pOpMa-
IS WK 3HaHWE, B YCIOBHATA HA PA3IMYHU OrpaHudeHus. [lopaan Ta3u nmpuauHa BCHI-
K{ U3BECTHHM MOJENH HAa CHBMECTHMOCTTA Ja PasTpaHHYaBaT CTENCHH HA Ipajanysl Ha
CBBP3aHOCT M CHOCOOHOCT 3a OOMEH Ha JaHHH, KOWTO HAapW4aT ,,HUBAa HAa CHBMECTHU-
MocT".
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B Ta3u Bpb3Ka Ha IIOCTUTAHETO Ha ONpPE/IeNICHO HUBO Ha ChbBMECTHMOCT TPsIOBa Ja ce
pasriexa He KaTo eJIHOKPATeH aKT, a KaTo MPOLEeC Ha MHOropa3oB MPEXOox KbM IIO-
BHCOKO HHBO.

ETo 3ammo onpeensHeTo (M3MepBaHeTo) U OCHABAHETO Ha TEKYIIOTO ChCTOSHHE Ha
CBBMECTUMOCTTA € yCiIoBHe (¢ HeoOX0oauMo) 3a Aa Oblie BB3MOXHO 1a ce (OopMyITHpar
KOHKPETHH LIeJIH 32 HEHHOTO YChBBPIICHCTBAHE.

ChLIeCTBYBAT B IPAKTUKATA TPH Pa3IMYHH TTOJXOIH 3a-H3MEpBateHa, BCCKU OT KOU-
TO MPUTEKaBa MPEIUMCTBA M HEJJOCTATHIIU:

- eMIIMpHYCH;
- CHMYJIALlHOHCH;
- TEOpETHYCH.

EMIUpUYHUAT — TTOAXO[ ce CBCTOM B MPOBEXKIAHE HA EKCIHCPUMEHT B
CrenMaIn3ipaHa TECTBA CPesia MM B peaiHa 00CTaHOBKA M JaBa OLICHKA Haii-0yu3Ka 10
peanHata oreHka. HeroB HeOCTaTBK € TONMUAT Pa3sxof Ha pecypcH (BpeMe U YOBEIIKA
YCHITHS).

CUMyNalMOHHMAT TOAXOJ HM3MCKBA Ch3aBaHE HA MOJCIH HA H3CIICIBAHHUTE
cucremu. HeroBara TOUHOCT ce OOMIDKaBa 70 Ta3U Ha €KCIICPHUMEHTAITHUSL.

TeopeTH4HHAT HOAXOJ € AHAJIMTHYCH IOIXOA, KOMTO OIEHSBAa CHBMECTHMOCTTA
MEXIy MOJENu Ha cucremute. IIpy Hero, B CpaBHEHHE C APYrUTe JBa, € MO-TPYIHO 1a
ce J1a/ie OLICHKa Hail-0JIM3Ka 0 peayHaTa, HO HeTOBH IPEIMMCTBA ca KPaTKOTO BpeMe, 3a
KOeTO ce (hopmmpa OIeHKaTa ¥ HECKHS Pa3Xox Ha pecypcu. JIpyro HETOBO CHIIECTBEHO
IIPEANMCTBOTO € BB3MOXKHOCTTA, CIIOCOOHOCTHTE Ha CHCTEMHTE 3a KOIabopamus Ja ce
OLICHSBAT, HAa BCEKH C€Tall OT JKU3HCHHE LMKBJI, BKIIOYUTEIHO W MO BpEME Ha
npoektipane. CBOEGBPEMEHHO MOIyYeHATa OIECHKA HAa CHBMECTUMOCTTAa MOIIIOMAara
B3EMaHETO Ha PEIICHUE OT CUCTEMHUSI apXUTEKT WM CUCTEMHHUS HHTEIPaTop.

K®M MOMeHTa ca M3BECTHH IIOBEYE OT TETHACCET METOJOJIOTUH 32 TEOPETUIHO OIl-
peensHe Ha ChbBMECTUMOCTTa. 3HAYUTEIIHA YaCT OT TSX, MPEIMMHO Te3H IyOJIMKyBaHU
npequ 2007 roauna, ca paszpaboreHu or, wiu ¢ nogkpenara Ha HATO wuin Ha MUHHC-
TEpCTBOTO Ha oTOpaHarta Ha crpaHa wieH Ha HATO.

Haii-pano, npe3 1980 e my6nukyBaHa METOOJOTUsTA HA AT€HIUsTA 32 OTOPaHHUTEN-
uu uapopmarmonsn cucremu (DISA) wa MunmcrepctBoro Ha orbpanara Ha CAIL| —
,,CIIeKkTBp Ha omeparnBHa cbBMectumoct” (Spectrum of Interoperability - SolM). Ts uma
BaKHa poJisi B 00JaCTTa Ha OLICHSIBAHETO HAa CHBMECTHMOCTTA, 3alll0 Makap Ja HsiMa
IIMPOKO MPUIOKEHHE, CIY)KHU 33 MPOTOTHIT Ha BCHYKH IO — KbCHO pa3pabOTeHH METOO-
norun. [TyOnukyBanaTa neBeT rOfUHU MO-KBCHO ,,MeTononorns 3a Komruectseno omnpe-
nensiHe Ha orneparuBHara chBMectumoct” (Quantification of Interoperability Methodolo-
gy (QolM), mox pwroBoacTeoTO Ha Kopriopaimst MITRE) u monenstT OnepariBHa ChB-
MECTHMOCT Ha BOCHHH KOMYHHKauu U uapopmarmonau cucremu (Mil Comm. & Info
Systems Interoperability (MCISI), 1996 r.), cbio He ycIsiBaT jaa IONyYar MIHPOKa H3-
BECTHOCT.

Karo Haii-ycrelsa, npe3 MmocjefHUTE ABaACCET TOMHU Ce YTBbPXKAaBa METO0JI0-
ruATa MpeUIokKeHa OoT paboTHA rpyma KbM MunHcTepcTBOTO Ha OoTOpanata Ha CAILL
(DoD C4ISR Architrecture Working Group) mpe3 1998 r. — ,,HuBa Ha CbBMECTHMOCT Ha
urdopmarnmonnute cucremu” (Levels of Information System Interoperability (LISI) [1].

Tst mpencraBaBisiBa KOMILUICKC OT CPEJICTBA 3a: ONpEesIsiHe, OLCHKa, M3MEepBaHe U
MOBHUILIABAaHE HA CHBMECTUMOCTTA ITIPE3 LEJIWS JKM3HEH LHMKBI Ha HH(OpMAlLMOHHATA
cucrema. LISI npenoctaBs HHCTPYMEHTH 3a TEOPETHYHO PELIaBaHE HA CIICTHUTE 3a/1aUH:
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* OIEHKA CTENCHTa HAa CHBMECTHMOCT Ha €JHA MH(POPMAIOHHA CHUCTEMA, B CMH-
Chlla Ha HEIHO KadecTBO, KOSTO M3pa3siBa CIIOCOOHOCTTa i Ja ce MHTerpupa ¢ APYru
TaKUBa IIPH OMPEETICHHU YCIOBHS;

* OIEHKA Ha CTENCHTa Ha ChbBMECTUMOCT MEXy HSKOJIKO CHCTEMH, B CMHCHJIA Ha
CIOCOOHOCTTA MM J]a OOMEHST HPSIKO U 33JOBOJIMTEIIHO HH(POPMALUS U YCIYTH TI0 MEX-
ny ¢,

* OIEHKa Ha BB3MOXKHOCTA 3a IOBHIIABaHE Ha HUBOTO HA CHBMECTHMOCT MEXAY
CHCTEMHUTE, T.€. Ha OIIPe/IeJITHE HA TOTCHINAIHATA CBBMECTHMOCT;

*  ympaBJeHHE HA IPOIEeca Ha MOBHIIABAHE HA CTEIICHTA HA CBBMECTHMOCT MEXIY
CHCTEMUTE;

*  ompenensHe HAa M3UCKBAHUS 110 OTHOLICHHE HAa ChbBMECTUMOCTTA IIPH MPOSKTHPA-
HE Ha HOBH CHCTEMH.

Tesu orueHky, 1o noxobdbue Ha SOIM, ce hopmupaT Ha 6a3aTa Ha ChOTBETCTBHETO HA
BB3MOXKHOCTHTE Ha CHCTEMHTE 33 KOMYHHMKAIWs, Ha Pa3IHIHU CTEHIECHU HA 3PSUIOCT HA
CHBMECTHMOCTTA.

MogensT Ha 3psutoct Ha LISI nedurnpa met ocHoBHM HHBa (BCSKO OT KOHTO C pas-
nmdeH Opoit MOJHIBA) Ha CHBMECTHMOCT, XapaKTepU3MpAlld ce ¢ HapacTBAaHE Ha CIIOXK-
HOCTTa Y MPEIU3HOCTTa Ha B3aNMOACHCTBIETO MEXTy HH(POPMAINOHHUTE CUCTEMHU:

Hugo 0 — M3onupanu cucremu. MHpopManoHHaTa cpea ce XapakTepu3upa ¢ JIHI-
ca Ha BB3MOJKHOCT 32 €JIEKTPOHEH 00EMEH Ha JJaHHH.

Huso 1 — Ceop3anu cucremu. CBBp3aHOCTTA € OT THM ,,Peer-to-Peer”. CemectByBa
BB3MOXKHOCT 32 OOMEH MeXy paOOTHHM CTAHIMH HAa OrPAaHUYCH KaraIuTeT OT JAaHHU —
TaKCTOBU WM rpauIHy (aiiIoBe, eIEKTPOHHH ITHCMA.

HuBo 2 — OyHKIHOHATIHA ChbBMECTHMOCT. XapKTEepH3Hpa ce ¢ pasipeiecHa n3ykc-
JIATENIHA CPEfa, B KOATO Ce OCBHINECTBABA 0OMEH Ha MH(popMarms Ha Oa3ara Ha yHHUH-
IUPaH JIOTHIECKH MOJIeN HA JaHHHTE.

Hugo 3 — Tomeitnu. MTH)OpMaLIOHHOTO MPOCTPAHCTBO € CTPYKTYPUPAHO B OTACIHH
(yHKIIMOHATTHE 007acTH — JOMEWHH. Makap cHCTEMHTE OT ChCTaBa Ha JIOMEiHHaA Ja ca
XETEepOTeHHN M Ja 3ama3BaT BB3MOXKHOCTTAa CH JAa (DYHKIMOHHPAT CAMOCTOSTETHO, TE
CIOZENAT OOImM XpAaHWIXINA 3a JAHHU U CIIOAENAT HWH(OPMAIWS, KOSITO ITOAIOMAara
B3E€MaHETO HA PEIICHHE B pAMKUTE HA JOMEHHA.

HuBo 4 - OmneparnBHa CHBBMECTHMOCT B YHHBEPCAJIHA W3UUCINTENIHA cpea. Tosa e
Hal-BHCOKATa CTENICH HAa ChbBMEeCTHMOCT. CHCTEMHTE OT TOBAa HUBO PAOOTAT B ITIOOATHO
HMH()OPMAIIMOHO MPOCTPAHCTBO, PA3NPEAEICHO B MHOXKECTBO JTOMEHHU. MHOXECTBO OT
MOTpeOUTENIN MOTaT €JHOBPEMEHHO Ja OCBIIECTBSIBAT IOCTHII 10, U ]a B3aNMOAEHCTBAT
CBC CIIOKHU JaHHU. JlJaHHWUTE ca HAITBJIHO CIIOACTICHU U UMAaT 00Ia MHTepIpeTanysl.

ABTOpHUTE HAa METOMOJIOTHATA CHCTEMAaTHU3UPAT MHOXKECTBOTO OT XapaKTEPHUCTHKH,
KonTO TpsiOBa a OBJAT OLEHEHH C OIJIEH Jla CE ONPEIeNd HHUBOTO Ha 3pSUIOCT HA CHB-
MECTHMOCTTa B YETUPH OCHOBHHU TPYIH, KOWTO T€ HapH4ar ,,aTpuOyTn”: MpOLETypH,
MPUIOXKEHNS, HHPPACTPYKTypa 1 JaHHH.

3a oIeHKa Ha CTENeHTa Ha CHBMECTHMOCT MEXKIy CHCTEMHTE 33 KOMAaHABAHE U yII-
pasnenne B HATO ce u3non3Bar CXOAHH HAa METOAONOTHH : JIMpeKTHBaTa 1Mo ChBMECTH-
MocrTa Ha Annanca [6], kosito meduHupa met HuBa Ha chBMecTuMocT U STANAG 5048
[7], xoitro nedunmnpa mrecr.

IIpe3 mocnegHnTE HAKONKO TOAMHU ca pa3pabOTeHH M Ce HM3MOJI3BAaT MOJEIH 3a
OIICHKA Ha CHBMECTUMOCTTA Ha MH(OPMAIMOHHN CHCTEMH, OOCITYXKBAIH 00JIaCTH H3BBH
CUT'YpHOCTTa M OTOpaHara. TakpB € MOAETBT Ha 3psUIOCT Ha ONEpaTHBHATA ChBMECTH-
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mocr (Interoperability Maturity Model — IMM). Toit e pa3paboteH B paMKuTe Ha PBHKO-
BofieHaTa OoT EBpomeiickata koMucHs mporpama ,,Pemenne 3a CbBMECTHMOCT 3a ITyOIHd-
HUTE agMuHHCTparmu, Omueca u rpaxpanute” (Interoperability solutions for public
administrations, businesses and citizen) u e npeaHa3HaueH 3a OLECHKA M MOBHIIABAHE HA
olepaTHBHATa CBBMECTHMOCT Ha €BPONCHCKUTE OOIECTBEHN YCIyTr .

INomo6Ho Ha onmcanute rope Metononoruu, IMM orensBa cpbBMecTUMOCTTA B HA-
KONMKO cremeHn (tabmuia 1) upe3 m3MepBaHe W OLCHKA HA  HAKOIKO KOMITOHCHTH:
JIOCTaBKa Ha yCIIYTH, MOTpebIeHNE Ha YCIYyTH, TOCPEJHUYECTBO 3a JJOCTaBKa HA YCIYTH H
YIIpaBJIE€HHE Ha YCIYTHTE.

Jla ce HampaBW ONHCAaHHE HA CBHIIECTBYBAIIUTE METONOJOTMU 3a OIEHKa Ha
CBHBMECTHMOCTTA € TPYAHO, M ChC ChMHHTEIHA IpaKTHdecka moie3HocT. Ha wact ot
Te3H, 3a KOWTO Oelle HaMepeHa jAeTaiiiHa mHpOopManus B MHTEPHET-U3TOUHMIMTE, Oe3
MPETEHINH 3a H3YepHaTesHoCT, Oellle HAmpaBeH aHAINW3 C aKIEeHT BBPXY. Opos Ha
CTENCHUTE Ha CHBMECTHMOCT, Oposl M BHIA Ha OICHSIBAHUTE IIapaMeTpH, BHAa Ha
oreHkara (KOMMYECTBCHA WM Ka4eCTBEHA) M BB3MOXKHOCTTA 33 H3MON3BaHE Ha
MaTeMaTHIECKH METOIH 32 aHAJIN3 Ha MIOTyYeHATa OI[CHKA. XapaKTePUCTHKUTE Ha HIKOH
OT TSIX Ca MIOMECTEHH B Tabum. 1.

Tabnuma 1. Merononornn 3a u3MepBaHe M OIICHKa Ha CBBMECTUMOCTTA

Husa na
Merononorus 3a U3MEpBaHEe U
OICHKA CbBMECTH- ATpuOyTH Ha CHBMECTHMOCTTA
MOCT
CrekTbp Ha OnepaTuBHA ChBMEC- 1234567 | TCXHAIECKA CBBMECTHMOCT, Bb3-
tumocr [5] 77T | MOXKHOCT 32 yIpaBJIeHHE M KOHTPOJ
OrnepatuBHa CHBMECTHMOCT Ha OIepaTHBHU M3UCKBAHUS, JaHHH
BOCHHM  KOMYHHKalmoHHH u | 1,23 CTaHJapTH, MHTEpdeiicH, cpeacTsa
uHpOpMaIMOHHH crctemu [1] 3a MOJIENUpaHe
HuBa Ha omeparvBHa ChbBMECTH- NPOLEAYPH,  HPHIOXKEHUS, HHD-
Moct Ha uH(op-mauuonuure | 0,1,2,3,4 pacTpykTypa, JAaHHH
cucremu [2]
KOMYHHUKAI[IOHHU POTOKOJTH,
HuBa  Ha  KOHIENTYyalHaTa 012346 CHHTaKCHC Ha TAHHUTE, CEMaHTHKa
orepaTiBHa ChBMeCTUMOCT [9] T Ha JaHHUTE, METOAM U INPOLEAYPU
3a OOMCH Ha JaHHHUTE
Pedepenren monen 3a onepaTus- MOJrOTBEHOCT, pa30upaHe, KOMaH/-
Ha ceBMecTHMOCT Ha Texuuuec- | 1,2,3,4 BaHE U KOOPJMHAIMS, COLHATHO-
Kkara apxutektypa Ha HATO [4] KyITypHH (pakTopH
Mogen Ha 3psUIoCT Ha ONepaTHB- JIOCTaBKa Ha YCIIYTH, MOTpeOlicHHe
Hara ceBMecTEMOCT [10] 12345 HA YCIIyI'd, MOCPEIHUYIECTBO 3a
e JIOCTaBKa Ha YCIYTH, YIPaBIECHUE
Ha YCIYTHTE
JlupekTrBa MO CHBMECTHMOCTTA 01234 KOMYHHUKAIIMOHHU MPOTOKOJIH,
Ha Anmanca [6] T Xapayep, JaHHH
STANAG 5048 [7] 1234 5 ¢ | KOMYHHKAIHOHHH MPOTOKOJIH,
T Xapayep, JaHHU
Mogen Ha 3psaJOCT Ha HH- 12345 Janan, codTyep, KOMYHUKAIOH-
¢dopmarmonauTe crcrem [8] e HH TIPOTOKOJIH, XapAayep
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AHaIM3BT MOKa3Ba:

1. Hanwuwe Ha romsm Opoi METOIOJIOTHH 33 OLCHSBAHE, IPUJIAraHU II0 €HO U Ch-
110 BpeMe, B eJIHa U Chila 00aacT (HarmpuMep B 0TOpaHaTa).

2. MHOro CHJIHO CXOICTBO B MOJXOJA 32 OLICHSBAHE, KOWTO MpUIaraT pasiMYHUTE
METOJIOJIOTHH, BBIIPEKH 4e ca pa3pabOTBaHU HE3aBUCUMO €/IHA OT JpyTra:

2.1 MI3MepBaHETO Ha CHBMECTHMOCTTA CE CHCTOM B CBIIOCTAaBKa W H3MEpPBAHE Ha
CTENEeHTa HAa CXOACTBO MEXIYy XapaKTepHCTHKATE HAa MHOXKECTBO OT aTpuOyTH Ha
CBHBMECTHMOCTTA C TIPEBAPUTETHO Ae(PUHIPAHN B €TAJIOHEH MOJIET CTOWHOCTH.

2.2.Crermnenra Ha ChOTBETCTBHE (PECTIEKTHBHO BH3MOXKHOCTTA 33 OOMEH Ha JaHHHU H
uHGOpPMAIMS) Ce OIEHABAT CIIOpE] MMCKpPeTHAa CKaia, 4YMHATO Opoil Bapupupa 3a
W3CJICIBAHUTE METOMIOJIOTUH MEXay 3 1 7.

2.3. I3n013BaHeTO Ha AMCKPETHATA CKalla 3a OLICHKA Ha CbBMECTUMOCTTA, KOSTO CE
M3MEHS IUIaBHO OT a0COIOTHA HECHbBMECTUMOCT 10 a0COMIOTHA CHBMECTHMOCT HaMasIsiBa
TOYHOCTTA HA OLICHKATA.

2.4.0OueHKaTa Ha ChBMECTUMOCTTA € KOJIMYECTBEHA, B MOBEYETO CIy4au € M3pa3eHa
9pe3 IPUI0 MOJIOKHUTEITHO YUCTI0, KOETO OTroBapsi Ha HOMepa, CKOWTO ce MAeHTH(HImpa
CTeTieHTa Ha 3psUTOCT Ha ChbBMecTHMOcCTTa (Tabmuma 1).

2.5.00ma cmaboCcT Ha W3CIEABAHWTE METONONOTHUTE € JIMICaTa Ha CepHO3Ha
BB3MOXKHOCT 3a 33AbJI009YEH, OCHOBAaH HA MaTeMaTHYECKH METOIH aHaJIH3 Ha OIIEHKATA.

2.6.Huto emHa OT pasriieaHUTe METOJOJOTHM He oTuHMTa (akropa ,,Bpeme”, HpH
oOMeH Ha JaHHWTE, BBIIPEKH Y€ BATMAHOCTTA HA MH(POpMANMITA YecTO € (YHKIUS Ha
BPEMETO.

3. Onpenensine Ha Oposi U BHAA HA OLCHSABAHWUTE MApaMETPH, NPH ONpe]eiIsHe Ha
CTeTIeHUTE Ha CKajlara 3a OICHKA, KaKTO W ChBKYITHOCTTa OT CBOMCTBA (CIIOCOOHOCTH),
KOMTO XapaKTepU3UpaT BCIKO HUBO, CE OCHOBABAT HA EKCIIEPTHA OLEHKA HA CHEIHAIICTH
OT 001aCTTa, OT KOETO CIEeBAT X YCTAHOBEHHUTE PA3THINS MEXKIY TAX.

B pesynrar or amamm3a MoraT ga ce HampaBsAT HAKOKO MPETOPBKH B KOUTO OMXa
JIOBEJIH [0 TTOBUIIIABaHE HAa €()eKTHBHOCTTA HA OIEHSIBAHETO:

1. Bpemero 3a mOCTBI A0 JaHHWUTE Ja C€ BKJIIOYH B CIHCHKA HA OLCHIBAHUTE
aTpudyTH.

2. AnrtepHaTHBa Ha AMCKpETHATa CKajla 3a OLICHKA Jia Ce MOTHPCH B CPEACTBATa Ha
pPa3sMHUTHTE MHOXECTBA.

3. a ce moTbpcH BB3MOXKHOCT 3a TpHUJIaraHe Ha MaTeMaTHYeCKU CPEICTBA IIPU
aHaJM3 Ha OIICHKATA.
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MOJEJ HA CbBBMECTUMOCTTA HA UHOOPMAIIMOHHUTE
CUCTEMMU 3A YIIPABJIEHUE

Muiena X. JlamoeBa

ep. Llymen, yr. “Kapen Hlxopnun *“ 1, HayuoHanern soenen yHusepcumem “‘Bacun Jlescku”,
Dakyrmem “Apmunepus, npomuo6v30yUHA OMOPAHA U KOMYHUKAYUOHHU
u uHopmayuoHHu cucmemu’”

INFORMATION SYSTEMS COMPATIBILITY MODEL
Milena H. Lambeva

Abstract: Information systems incompatibility problem is still up to date. Measuring, evaluating
and analyzing the degree of compatibility is step forward. This report proposes a formal model
of the compatibility assessment process.

Keywords: interoperability assessment, semantic compatibility, data model

Jlnncara Ha CHBMECTHMOCT MEXKAy MH(OPMAIMOHHUTE CUCTEMHU OTJaBHA € IpobiIeM
BBB BCAKA 00JIAaCT Ha YOBEIIKAaTa AEHHOCT, KOATO € aBToMaru3upaHa. OIEeHsIBAHETO Ha
HHUBOTO HA CHBMECTHMOCT € 3aJb/DKUTEIHA CTBIIKA B IIPOIIECAa HA MHTETPAINsI Ha CHUCTe-
mute. B To3m noxnman e mpemtoxkeHo GpopMaTHO ONMcaHue Ha ChbBMECTHMOCTTA, Ocode-
HU Ca HE[OCTaTHhIUTE Ha CBHINECTBYBAIUTE METOMOIOTHH 3a OIEHKa U MOIXO] 32 IIPeo-
JIOJISIBAHETO WM.

JAE®UHULIIUA 3A CBBMECTUMOCT. HEOBXOJMMOCT U NOJ-
XOAU 3A OLLEHSIBAHE
3a ma paboTAT CHBMECTHO JBE WM MOBEYE MHPOPMAIIMOHHU CHCTEMH B UMETO Ha
obmra mes, € HeoOxoauMo 1a OOMEHSAT MHOpMAanUs W Ja W3I0I3BaT OOMEHEHATa WH-
¢dopmanus. Ta3u cocoOHOCT ce Hapuya OlmepaTHBHA CHBMECTHMOCT. [IbiHaTa chBMec-
THMOCT € TI0-CKOpPO IIeJ, OTKOJKOTO PEaTHO CHhCTOSHHE HAa B3aMMOJCHCTBAIUTE CHUCTE-
mu. [locTrraneTo Ha 3aJ0BOJIMTENTHO CHCTOSIHUE HA CBBP3aHOCT € MHOTOETAIEH TPOIIEeC
Ha TOAOOpsiBaHE Ha CIIOCOOHOCTHTE, MHOTO Ba)KHA YacT OT KOMTO € M3MEPBAHETO U
OIICHSIBAHETO HA TEKYIIOTO ChCTOSHUE.

ChLIeCTBYBAT TPH IIOAXO/A 32 OLICHABAHE HA CIOCOOHOCTTA Ha CHCTEMHUTE 32 ChB-
MecTHa paboTa: eKClIepUMEHTalIeH, KOHTO € OCHOBAaH Ha PE3YJITATUTE OT TECTOBE BHPXY
peaHH CUCTEMH, CUMYJIALIMOHEH U TEOPETHYCH.

TeopeTHUHUAT MOXO0J] C€ OCHOBABA HA CHIIOCTABKA U U3MEPBAHE Ha CTENIEHTAa Ha
CXOJICTBO MEXIy MOJIETH Ha CHCTEMUTE, OTpa3sBalllid CIOCOOHOCTUTE UM 32 CHBMECTHA
pabora. Toii 1aBa BE3MOXHOCT J1a CE OLICHHU:
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e CrocoOHOCTTa Ha €/IHa CUCTEMa J]a Ce MHTErpHpa ¢ APYrH TAKUBA IPH ONpPEAEIie-
HH YCJIOBHSI, HA BCEKHU €TaIl OT )KU3HCHUS M LUKBJI.

® BB3MOXXKHOCTTA HA HSAKOJIKO CHCTEMH Ja OOMEHST MPSKO U 3aJ(OBOJIUTEIHO WH-
(bopMarys U yCIyrd 0o Mexy cu;

e BBH3MOXXHOCTA 32 MOBUIIIABAHE HA HUBOTO HA CHhBMECTUMOCT MEX/y CHCTEMHUTE.

OHGH}IBaHCTO Ha IMOTCHIIMAJTHUTEC CITOCOOHOCTH 3a UHTCrpanursa Ha CUCTEMA Ha €Taria
Ha NPOCKTHUPAHEC OKa3Ba BIIMAHUC Ha IIPOIICCa Ha HEHWHOTO U3TrpaXXaaHe. TCOpeTI/I‘{HaTa
OILICHKA Ha CbBMCCTUMOCTTA Ha ChIICCTBYBAIlM CUCTEMH, IToAIIOMAara B3¢MaHETO Ha
PCIICHUE 3a MHTErpalusaTa UM.

TEOPETUYHO OLEHSIBAHE HA CbBMECTUMOCTTA

Ornenkara Ha CBBMECTHMOCTTa € ()OpMasleH M3pa3 Ha CIOCOOHOCTTa Ha B3amMOJeiic-
TBAIUTE CHCTEMHU:

1. 1a oOMeHST JaHHH,

2. Ja VHTEepIpeTHpaT eAHO3HAYHO OOMEHECHHTE JaHHH.

Tst e pe3yaraT oT W3MepBaHE U OICHSIBAHC HA OMNPENENCHH XapaKTEPHCTUKU Ha
CHCTEMHTE, CBITIACHO YTBBPACHA METOMONOTHS. 32 TIOCTPOSIBAHE HA MOAEI 32 TEOPETHIHO
OLICHSIBaHE Ha ChBMECTUMOCTTA CE PEIIaBaT CICTHUTE 3aJaqdm.

e 1300p Ha MHOXECTBO OT CHCTEMHH ITapaMETpPH 3a OLECHKA;

Ha3HavYaBaHEe Ha KOS()MIIMEHT Ha OTHOCUTENIHA TEXKECT Ha BCEKU IApaMeThD;
¢dbopMynpane Ha CKala ¥ KPUTEPUH 3a OLCHKA HA CTETICHTa Ha CXOJICTBO;
OIpesieNIsTHe Ha BUJa Ha OIeHKaTa 1 (hopMynaTa 3a HEHHOTO opMupaHe;

H360p na napamempu 3a ouenka

W360pBbT Ha MHOXKECTBOTO OT IIapaMETPH 32 OIIEHKA Ce ChCTOH B TOBA Ja CE ITIOCOYAT
IapaMeTpHTe, ONPEACIISIII BE3MOXKHOCTTA Ha CHCTEMaTa Ja B3aUMOJECHCTBA C APYTH
CHCTEMH.

daxropuTe, KOUTO OMPEEIAT CIOCOOHOCTTa Ha CHCTeMara a OOMEHS JaHHU U
nH(popmanms ca MHOTO, ¥ MOTaT 1a ObJaT KIaCH(GUIMPaHH B CICIHATE IPYIIN:

® xapoyepna cv6MecmuMocm . OTIpeaeis ce OT CbBMECTIMOCTTa MEXK/y allapaTHUTE
CpPeICTBA M IPOTOKOJINTE 33 KOMYHHKAIIHS,

® CHEMECIMUMOCI HA NPUNONCEHUAMA. U3Pa3siBa Ce B CIOCOOHOCTTAa HA BXOXHO-
W3XOJHUTE TIPWIOKEHUS nAa OOMEHSAT MJaHHM MO MeXAy cH. Te 3aBuciT OT
CHBMECTHUMOCTTA MEXK/TY:

» aIropuTMHTE B TNPWIOKHHSA codTyep, KOUTO 0OpabOTBAT M MPEACTaBST
nHpopMarms Ha TOTPEOUTENS;

» wu3nom3BaHuTe (GOPMU Ha JOKYMEHTHPAHO PBKOBOJACTBO Ha pa3paboTBaHE,
BHEJpPSBaHE M ONEPATHBEH KOHTPOJI HAa BCSKA OT CHUCTEMHUTE;  CTaHIAPTHUTE 3a
TeXHMYECKa W CHCTEeMHa apXHTeKTypa (xapayep, CHCTeMeH codTyep, KOMYHHKAIIHH,
JIAHHH, TIPUIIOKEHHUS U Jp.)

® CHEMECIUMOCI HA OGHHUME 6 064 ACNEKMA.

» CeMaHTHYCH — M3pa3siBa ce BbB Bb3MOXKHOCTTA 33 €JHO3HAYHA MHTEPIPETALNS Ha
3HAUCHHETO Ha JaHHHTE;

» CHHTaKTHYCH — M3pa3siBa ce B CXOJCTBOTO B pa3Mepa u opmara Ha JaHHUTE.
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CBBMECTUMOCTTA HA €/IHA, WJIM MEXIYy JBE W IIOBEYEC CHCTEMH € KOMIUICKCHA
BEIMYUHA, KOSATO C€ OmpeAeNss OT mapaMeTpuTe. TEXHHUYECKa ChBMECTHMOCT,
CHBMECTHUMOCTTA MEXKIY BXOAHO-U3XOIHUTE MOJYIN U CbBMECTHMOCT JAHHUTE.

Crcrosareto Ha chBMecTuMOCT 1" Mesxy N Ha GO B3aMMOJIEHCTBAIIM CH CHCTEMHI
S1, Sy, -...S, hopmanHo MOKE 1a ce omuiie:

(1) I"_{ 1", A", D"}, xbrero

T",, - TeXHUYECKA CHBMECTUMOCT MKy S1, Sy, ....Sp;

A"j - CbBBMECTUMOCTTA Ha BXOJHO — U3XOAHUTE NPHJIOKEHNUs], IPHHAUICKALM Ha

S, Sy, ....Sy;

D" - cbMecTHMOCTTa Ha JAHHUTE, KOMTO 00paboTBAaT, ChXpaHABaT M npeaasar Sy, S,
LSy,

Cle10BaTeIHO OLIEHKATA HA ChbBMECTHUMOCTTA CE Onpeels o ouenkara Ha T A"y u
D"

Besko or nogmuoxecrsaTa Ha 1" chabpska pasnuuen Gpoii eJeMeHTH, CJI1el10BaTeNIHo
3a OLeHsBaHe Ha crenenute Ha cbBMectumoct T A", u D" ce manara onpepaensiHe Ha
CTETIEHTa Ha CXOJCTBO MEXKIY TOJISIM OpOii ITapaMeTpy KOUTO TH OTIPEICIIAT .

Hanpumep 3a 1a ce OLEHH ChbBMECTHMOCTTA II0 OTHOIIEHHE Ha AanHuTe D" Mexay n
uH()OPMAIMOHHA CHUCTEMH TPsiOBa Ja Ce CPaBHAT MOJIENMTEe MM HA JaHHM M Ja Ce
OIIPEIeITH CXOICTBOTO B!

e CceMaHTHKAara Ha JaHHuTe — Dg

e (¢opmara Ha manHuTe — Dy;

e pa3mMepa Ha gaHuuTE — D,

(20 D"={DD,D},

3a ¢opmupare Ha KOMILIEKCHATa oreHka 1" ce Hamara oreHSBaHE HA MHOTO TOJISAM
Opoil mapameTpH, KOHTO C€ OMpPEIeNAT €KCIEPTHO B 3aBHCHMOCT OT OCOOCHOCTHTE Ha
¢yHKumoHaNHATa O00JAcT, KOSATO OOCTy)XKBaT HH(pOpMarMOHHHTE cucTeMH Toa ce
TOTBBPIK/IaBa OT aHAJIM3 HA 9acT OT CHIIECTBYBAIIMTE METONOJOTHH 332 H3MEpBaHE U
OlICHsABAaHE HA CHBMECTHMOCTTA, HAlpaBeH 3a [elWTe Ha Hacrosmiarta pabora. Ilo
OTHOIIIEHHE Ha TIOAXO0JA MM 32 TEOPETHIHO ONpPEIENsHE Ha CTETEHTa HA ChBMECTHMOCT
0s1xa M3CIIeBaHN CIICTHUTE METOMONOTHH, H30POCHH B a30y4eH pexr:

e JlupektmBa 1O cbBMectmmoctTa Ha Asmanca (NATO Policy for C3
Interoperability)[6] — medunupa Tpu rpymm mapamerpu 3a OLECHKA: KOMYHHKAIMOHHH
TPOTOKOIIH, Xapayep, TaHHH;

e Monen ma 3psutoct Ha uHpopmarmonnute cucremu (Interoperability Maturity
Model)[8] — kareropusupa oleHsBaHUTE TTAPAMETPU B YSTUPH TPYIIH: JAHHH, COPTyep,
KOMYHHUKAI[HOHHH TIPOTOKOIH, Xapayep;

e Monen ma 3psutoct Ha omeparmBHara chBMectumoct (Information Systems
Interoperability Maturity Model)[10] — ouensiBa deTnpu Tpymu mapamMeTpH, Kacaeuin
CHBMECTUMOCTTA Ha €BpPOIECHCKATE OOIIECTBEHN YCIYyrW: [OOCTaBKa Ha YCIYTH,
noTpebieHne Ha YCIIyrd, IOCPEIHAYECTBO 3a JOCTaBKAa HA YCIYTH, YIpaBICHHE Ha
YCIYTHTE;

e HuBa ma xomuentyanHara omeparuBHa chBmectumoctT (Levels of Conceptual
Interoperability Model)[9] — orensBa KOMYHUKAIMOHHHUTE TIPOTOKOIM, W OIIE YCTHPH
arpubyTra, CBBP3aHH C JaHHWTE. CHHTAKCHC HA [JaHHWTE, CCMAHTHKA HA NAHHUTE H
MIPOIICAYPH 32 OOMEH;
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e HuBa Ha omeparuBHA CBBMECTHMOCT Ha mH(popMarnronnute cucremu (Levels of
Information Systems Interoperability Reference Model)[2] — onpenenst gernpu aTpubyra
Ha ONepaTUBHATA ChBMECTUMOCT - IIPOLEAYPH, IPHIOKEHHS, HHPPACTPyKTypa, JaHHH ;

o OHepaTI/IBHa CbBMCCTUMOCT Ha BOCHHHM KOMYHHUKAIIUU W I/IH(bOpMaHI/IOHHI/I
cucremu (Mil Comm. & Info Systems Interoperability)[1] — kmacuchumpa ouensiBanute
napaMeTpy CbIIO B 4YETHPU TPYNH. OINEPAaTUBHM H3MCKBAHUA, JAaHHHU, CTaHAAPTH,
uHTepdecH, CPeACTBA 3a MOACIINPAHE;

e PeepenTen Momenm 3a omepaTWBHA ChBMECTUMOCT Ha TexHHYeckaTa
apxurektypa Ha HATO (NATO C3 Technical Architecture Reference Model for
Interoperability (NMI))[3] — owmemnsiBa: moarorBeHoct, pa3Oupane, KOMaHIBaHE M
KOOpAMHAIWS, COLMATHO-KYITYPHU (haKkTopH;

o Cranmaprusanuonsn cropasymennss na HATO 5048 (STANAG 5048)[7] -
OLICHsIBA KOMYHUKALMOHHU IIPOTOKOJIU, XapAyep, JaHHU,

Bcexn or Mmozmemute neduHHMpa cOOCTBEH CIHCBK C TapaMeTpH 3a OICHKA,
pasmpeiesieH: B OTHOCHTEHO MaIrbK Opoii (TPH WK YeTHPH) KaTEeTOPUH.

H360p na ckana u Kpumepuu 3a OyenKa

He mo-manko ciioXeH € BBIPOCHT C OIpeeIsTHe Ha CKaja 3a oneHka. HelHusT Bux
CBIIIO 3aBUCH OT NPELCHKATa Ha eJUH N II0BEYEC EKCIIEPTH.

KommekcHata CBBMECTHMOCT, KAakTO M CBBMECTHMOCTTa II0 OTHOIICHHE Ha
OTZAENHUTE aTpUOYTH MOXE IIPHEMa MHOTO ChCcTOsTHMS. OCBEH ABETE KpaltHN ChCTOSHUS -
ITHJIHA JIMTICA Ha CBBP3AaHOCT U ITBJIHA CHBMECTHMOCT CBIIECTBYBAT M MHOXKECTBO APYTH
XapaKTepH3HUpaIly Ce C pa3INYHA CIHOCOOHOCTH Ha CHCTEMHTE 3a OOMCH Ha [aHHH,
nH(popMarys 1 3HaHHE.

ABTOpHUTE Ha CHIIECTBYBAIIMTE METOIONIOIUH 32 TEOpETHYHA oneHKa [1, 2, 3, 6, 7, 8,
9, 10] paznu4aBaT pasmuaeH Opoi ChCTOSHUS (MEXKIY TPU U CeIeM), KOUTO TOAPEKIAT B
CHOTBETCTBHE C HApacTBaHE HAa CHOCOOHOCTHTE 32 OOMEH U CIIOAEISIHE Ha MH(OpMAIHs
W HapHyaT ,HMBa Ha CHBMECTUMOCT". HSKOM METOHNOJOTHM H3IOJI3BAT MspKaTa 3a
CBBMECTHMOCT — ,cTemeH”. KpaeH Opoil ompeneneHM CBHCTOSHHS, O3HAUYEHH C ILUIO
TIOJIOXKUTETHO YUCiIo (OpMHpAT CKalaTa 3a oleHKa. [IpaBuiaTa 3a NPUCHKAAHE Ha HUBO
Ha CBBMECTUMOCT Ha €JHAa WIH HSIKOJIKO CHCTEMH, B 3aBHCHMOCT OT HEHHHUTE
CIIOCOOHOCTH 3a CBBP3BAHE CE ONPEAEIAT EKCIEPTHO U Ce 3a/[aBaT OMHICATEIHO B MOZETIa
3a OICHKA.

3agauara 3a cu30asane Ha MOOeEN 34 MEOPEMUUNO OYeHABAHE HA ChBMECTHMOCTTA
Ha eJ[Ha CHCTEeMa, WM MEX/y I'PyIa CHCTEMH Ce OTIMYaBa C TOJIsIMa CTETIeH Ha CyOeKTH-
BU3BM IIPH:

e ompezensHe Ha MHOXECTBOTO Ha OICHSABAHUTE aTpHOYTH,;

e ChCTaBsSHE Ha CKajaTa 3a OLCHKA M KPUTEPHUUTE 32 IPHHAUICKHOCT;

e ompezensHe Ha OTHOCHUTEIHY TeTJIa Ha apaMeTpuTe;

e (opmynupane Ha BUAa Ha KOMIUIEKCHATa OIEHKA M (popMynara 3a (hopMupaHeTo
Ha KOMILUICKCHATA OLICHKA,;

KauecrBara Ha Mozena (aqeKBaTHOCT, ITBIHOTA U HEPOTHBOPEYMBOCT) B 3HAYHTEN-
Ha CTEMCH 3aBUCAT OT IPEICHKATA Ha EKCIePTa, B3EeMalll peIICHUE.

3amavara 3a meopemuuno oyeHAeane Ha CbBMECTUMOCTTA CHINO 3HAYUTEITHO 3aBH-
CH OT MHEHHETO Ha EKCIIepTa, KaKTO IIPU THIKyBaHE Ha KPUTCPHUUTE, TaKa W IIPH OIpe-
JIEJISIHETO Ha CTEIICHTA Ha CXOCTBO 110 BCEKU OT MOKa3aTenuTe. Ts ce XapakTrepusupa U ¢
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TOJIIMO KOJIMYECTBO BXOJHU JAHHU, ONPEJENNo ce 0T Opos Ha OIEHSIBAaHWUTE ITapaMeT-
pu 1 Opost Ha B3aNMOCHCTBAINTE CUCTEMU.
Hampumep 3a onensBane Ha 1Be HHPOPMALMOHHHN CHCTEMH IO ITOKa3aTels ,,CXOCT-
BO Ha JIaHHHUTE" ¢ HEOOXOAMMO Jla CEe M3BBPIIN CHIIOCTABKA HA TEXHUTE MOJEIH Ha JaH-
HH, KaTo C€ OLEHSBA CXOICTBOTO MEXIy IOJeTaTa C JaHHH M BPB3KHUTE MEXTY THX.
Pa3bupa ce cTeneH Ha CXOACTBO MMa CMHUCHJI J]a C€ ThPCH MEXKIy MOJCIHNTE Ha JAHHUTE
Ha CHCTEMH, 00CITy)KBaIlK €Ha U (yHKIMOHAIHA 00JIacT.
Ha ¢urypu 1 u 2 ca noka3aHu U3BaJku OT (YU3MICCKUTE MOJCIN Ha JTAHHUTE Ha JBE
MH(OPMAIIMOHHN CHCTEMH, B 4aCTTa UM Kacaellla afMUHICTPUPAHETO Ha JIMYHU JaHHH.

FLANG

FFLID VARCHAR(3)

FL_CODE | NUMBER(4)

NAME CHAR(10)

FL_LEVEL FLL NUMBER(3,0)

FLANG LEVEL

IFL_CODE| NUMBER

FL LEVEL | NUMBER

FL_CODE

PR_DATA

1EGN VARCHAR(10)

NAME CHAR(ID)

FAM CHAR(10)

B_DATE DATE

POSITION | NUMBER(4,0}

A NUMBER(3.0)

DATA

FPEGN

VARCHAR(10}

FAMILIA

CHAR(8)

IME

CHAR(K)

FIL_CODE

POSITION

NUMBER{(12,0)

STAJ

NUMBER{2.0)

POSION CODE

POSITION_CD

FLL

NUMBER(3,0)

KVAL

NUMBER(3,0)

Kv_CODE

1 POSION CODE | NUMBER(30)

DEPARTMENT NUMBER(2,0)

AUTY_LV NUMBER(3,0)

@ur. 1. Pusnuecku MOAEI Ha AaHHHU 1

KVAL EL

LKV.ID

VARCHAR(2)

KV_NAME

NUMBER(3,0)

Kv CODE

NUMBER(3,0)

FLANG

HLAN.ID

VARCHAR(2)

FL_CODE

NUMBER(3,0)

FL_NAME

CHAR(10)

®ur. 2 Gusnyeckr MoJes Ha JaHHU 2

Tabnuma PR_DATA e ocHoBHa Tabnuma B Mogen 1. [lonerara B Hes ca cineqHATE:

EGN - naBa eiMHHMS IPKAAHCKH KO Ha JIULETO;
NAME - nwme;

FAM - pammnns,

B_DATE — nara Ha paxnaHe;
POSITION — mbxHOCT;

FL — xox Ha 9yXaus €3UK, KOWTO BIIajice JINIIETO;
FL_L — HuBO Ha BIIaieeHE HA TyX]| €3VK;

ITo xona Ha 4yxaus e3uk or Tabmauia FLANG ce u3Biuya 4yxaus €3uK, a HUBOTO
Ha BrajeeHe ce u3Bimia ot Tabmuma FLANG_LEVEL.
JlanawTe 3a 3aeMaHaTa OT JIMIETO MO3uust ce u3Bauvar ot tabnuia POSITION_CD

110 KOJa Ha IO3UIIHATA.

OcHoBHara Tabnuna B Mozen 2 ¢ DATA. Ts cbabppka OCHOBHHTE JAHHH 3a CITY)KH-

TCJIATE:

e EGN - naBa equHHMS TPasKIAHCKU KO/ HA JIHIIETO;
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IME - nwme;

FAMILIA — damummsTa Ha CITyKUTES;

POSITION - 3aemaHa IBXHOCT;
STAJ — Opoii roauHu cTax BbB (UpMara;
FL_L — #rBO Ha BIaficeHe HA UYK] C3UK;

KVAL - kBanudukamus.
Jlannute 3a kBanupuKanusTa ce u3Baudar or tabmmmata KVAL_EL, a ganaute 3a
HHUBOTO Ha BJajeeHe Ha Uy e3uk oT Tabnuiara FLANG.

Tabmuma 1. CeMaHTHMYHO CHOTBETCTBHME HA IIOJCTAaTa B OCHOBHMTE TaOIMIM Ha

(hU3UIECKUTE MOJICTH

3HaueHue HaunMmenoBanwne Ha 1moire B HaunMmenoBaHne Ha 1moiie B
tabnmuia PR_DATA Tabmua DATA

EI'H EGN(VARCHAR 10) EGN(VARCHAR 10)
Ume NAME(CHAR 10) IME(CHAR 8)
Damunmst FAM(CHAR 10) FAMILIA(CHAR 8)
JlaTta Ha paxnaHe B DATE | —memmeeee
3aemana qsxHoct | POSITION(NUMBER4,0) | POSITION(NUMBER12,0)
Uyxn e3uk FL | e
HuBo Ha BnageeHe FL_L(NUMBER 3,0) FL_L(NUMBER 3,0)
Crax | == STAJ
kBaukamuss | ---------- KVAL

CprocTaBKaTa Ha MOZIGJIUTE CE U3pa3siBa B CICAHOTO!

1. CpaBHsABaT ce HAaNMEHOBAHUATA HA ITIOJETAaTa B JBETE OCHOBHM TAaOMUIU U ce
TBPCH CEMAHTHYHO CHOTBETCTBHE MEXTy TsAX. Kakro moka3sa tabmuma 1 ceimecTByBaT
YEeTHPH JBOIMKH IOJIETa, YMUTO HANMCHOBAHMS MMAT €IHO M CHIIO 3HAUYCHHE W YETHPH
nonera, KOMTO HsAMat aHaior. Omnpenens ce D2s.

2. U3BwpmiBa ce CTPYKTypHa CBIIOCTAaBKa Ha [BOWKHTE II0JIETA C EIHAKBO
CEeMaHTHUYHO 3HAUCHHE U CE OIIIHSABA CTENEHTA Ha CHOTBETCTBHE HA THUIA HA JAHHUTE —
D2t.

3. CpaBHsiBa ce pa3Mepa Ha JaHHHTE HAa OHE3U JBOIKH IOJIETa, KOUTO UMAT CAHAKBO
3HAYCHHE U CXOHA CTpyKTypa. OIeHsIBa ce CXOICTBOTO B pa3mepa um - Dv.

4. Onpenens HabOp OT DOMyCKaHMS M IPAaBHIIA 3a Ipeodpa3yBaHe Ha TUIA U pa3Mepa
Ha JaHHUTE C €AHAKBO CEMAHTHYHO 3HAUCHHUE, C OIJIE]] CTPYKTypaTa UM Jia Ce CBEZe 10
eIHa ¥ cblIa, Oe3 1a ce ryou unpopmanust. DopMupa ce KOMIUIEKCHa oreHka Dn.

Bcewmukn neifHOCTH 3a M3ITBIIHEHNE HA CTBHIIKUTE OT 1 10 4 ce M3MBIHABAT OT €KCIIepT
WITH TpyTa ekcrepTd (1o MeToa Ha eKCIepTHaTa OLCHKa). PelerusTa B rosiMa creneH
3aBUCAT OT HUBOTO Ha NO3HABAaHE Ha IpeIMETHATa o0JIaCT M MOAENIUTE Ha JAHHHUTE Ha
OLICHSBAaHUTE CHUCTEMHU U Npo(ecCHOHATHNTE YMEHUS HA eKcIiepTa 3a pabora ¢ 6a3m oT
JTaHHH.

Henocrarein Ha ChHIIECTBYBAIMTE METOIOJIOTHH 33 OIECHKA Ha CHBMECTHMOCTTA
Morar 1a ce 0000IIT:
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1. Jomyckar BHCOKa CTEleH HAa CYOCKTHBHOCT MpPH OICHSBAHE HA OTICTHUTE
IOKA3aTeIM.

2. JlaBar KONMYECTBEHA OIEHKA HA ChBMECTUMOCTTA, KOSITO MO CBOSITA MPUPOJA €
KauecTBoO.

3. M3mom3Bar QUMCKpETHA CKaia 3a OLEHKa, KOATO HE ChOTBETCTBA HA pearHara
BBb3MOXKHOCT CHBMECTHMOCTTAa Ha €IHa HWHPOPMAIMOHHA cHucTeMa (W  MEXIY
UH(POPMAIMOHHU CHCTEMH) Jla C€ M3MEHS IUIABHO OT abCONIOTHA HECHBMECTHMOCT JIO
a0COIIOTHA CHBMECTHMOCT.

BB3MOXKHOCT 33 TSAXHOTO MPEOMOJISIBAHE MOXKE [a C€ HAMEPH B HM3IOI3BAHETO HA
Cpe/ICTBaTa HA pa3MHUTaTa JIOTMKA 3a MOJCIHPAaHe HA ChBMECTHMOCTTA HAa WH(pOpMAIIU-
OHHHUTE CHCTEMH, U TIOCTPOSIBAHE HAa MOJIEN Ha MPUOJIMKEHH pa3ChkacHUsS (KAKBUTO ca
Pa3CHKICHUATA HA €EKCIIEPTA), KOWTO J1a CE U3IMOJI3BA B KOMIIIOTHPHA CHCTEMA.
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PASMUT MOJEJI 3A OLIEHSIBAHE HA OIIEPATUBHATA
CBBMECTUMOCT HA HH®OPMALIMOHHUTE CUCTEMH

Muiena X. JlamoeBa

ep. Llymen, yn. “Kapen Hlxopnun *“ 1, HayuoHaner soenen yHusepcumem ““Bacun Jlescku”,
Dakyrmem “Apmunepus, npomuoevb30yUHA OMOPAHA U KOMYHUKAYUOHHU
u uHopmayuoHHu cucmemu’”

FUZZY MODEL OF INFORMATION SYSTEMS INTEROPERABILITY
ASSESSMENT

Milena H. Lambeva

Abstract: Measuring and evaluating compatibility between information systems is an important
step in improving it. This report offers an algorithmic approach and automated implementation
of the evaluation process through fuzzy logic capabilities.

Keywords: information systems, interoperability assessment, fuzzy logic, linguistic variable

[MpobaeMsbT ¢ aHIIcaTa Ha CHBMECTHMOCT MEXy CHCTEMHUTE HE € HOB, M OCTaBa aK-
TyaJIeH B OTTOBOp Ha CHBPEMEHHHTE TEHICHIUH KbM IIOBCEMECTHA CBBp3aHOCT. [Ipmam-
HUTE 32 HETOBOTO CHIECTBYBAHE HEIPEKHCHATO €BONIOMpAT: OBP30 Ce yBeIndaBa HHC-
JICHOCTTA 1 Pa3sHOPOAHOCTTa Ha MH(GOPMAIMOHHUTE CUCTEMH, HapacTBa HEOOXOANMOCTTA
OT CIOZENSAHE Ha JAHHU W yCIYyI'Hd. YCHIEeHaTa NU(POBU3ALMUS U MHTEH3UBHO Pa3BHUTHE
Ha MH(GOPMANMOHHUTE TEXHOJIOTHH BOAAT OO 3aJbJI00YaBAaHE HA PA3IHUMATA MEXKTY
HMH()OPMAIIMOHHNUTE CUCTEMH 10 OTHOIICHHE HA TEXHOJIOTMYHHUTE NPHUHIUIH 32 TSIXHOTO
H3TpakiaHe.

W3BecTHH ca penuna TEOPETHYHU W3CIEABAHMS, HELSIIIM pa3pellaBaHeTo Ha IPoo-
neMa ¢ HechBMecTHMOCTTa. ChIECTBYBaT M MHOXKECTBO IPAKTHUYECKH peaH3allyH,
0azupaHy Ha pa3HOOOPA3HU IMOJXOIH, METOIN U MHCTpyMEeHTH. OOIIOTO MEXIY TSIX €, 4e
M3THKBAaT HEOOXOAMMOCTTa OT SICHA TPEJCTaBa 3a peajHara, HeoOXoauMarTa M BB3MOXK-
HaTa CTEIeH Ha ChBMECTHMOCT. 3a a ObJe mofoOpeHa, ChBMECTHMOCTTA ITPBO TPSIOBa
n1a ObJe M3MepeHa.

Haii-MHOTOOpOIHN Cca M3ciIeABaHMATa Ha BB3MOXHOCTUTE 3a M3MEpBaHe, OICHSIBAHE
U aHaJIM3 Ha CHBMECTHMOCTTA, MPOBSXKAAHE 3a HYXIWTE Ha OTOpaHara, MPEAUMHO B
pamkuTe Ha Anmanca. ['oisiMa 9acT OT yCHIIHATa ca HACOYEHH KbM €KCHEPHMEHTAITHOTO
H3MepBaHe U CUMynarusaTa. Pa3paboTeHn ca MHOTO TECTOBE 3a M3MEpBaHE HA peaaHaTa
criocooHocT. Haif-mManko ca mpoydeHr Bb3MOXKHOCTUTE 32 TEOPETHIHO OLEHSBAHE.

TeopeTndHarta omeHKa Ha CHBMECTUMOCTTA Ha €HA, WM MEXTy HIKOIKO nHpopMa-
IMOHHH CHUCTEMH, € HE I0-MAJIKO I[eHHA OT ITOJy4eHaTa IOCPEACTBOM CHUMYIALUS WIIN
IIPOBEXX/JaHE Ha TECTOBE B peayHa paboTHa cpena. HeitHo nmpeauMcTBO € BB3MOXKHOCTTA
Jla Cce OLEHAT MOTEHI[MAJIHUTE CIIOCOOHOCTH Ha €HA CHCTEMa 3a CBBP3BAaHE C IPYrd
CHCTEMH, ¥ Bb3MOXKHOCTTA 32 OOMEH Ha JaHHHW MEXIy ABE W I0BEYe CHCTEMH, SIUHCT-
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BEHO Ha 0a3aTa Ha TEXHU ONHUCAHUS — MOOenU HA Cbemecmumocmma, 63 J1a ce Hajlara Te
Jla ca peasHo pa3BbpHATH U 12 (PYHKIIMOHUPAT.
CBIIHOCT HA TEOPETHYHOTO OLEHSIBAHE HA CbBMECTH-
MOCTTA MEXAY UHOOPMAIIMOHHUTE CUCTEMHA

Orenkara Ha CBBMECTHIMOCTTA € (hopMaieH u3pa3 Ha CHOCOOHOCTTA JBE MM MOBEUYE
MH()OPMAIIMOHHN CHCTEMH Ja OOMEHST JaHHU W MHOpMAanus U Ja U3M0I3BaT oOMeHe-
HHUTE JaHHU U HHpopManus. TeopeTHdHaTa OIEHKa € Pe3yaTaT OT ChIIOCTaBKa M H3Mep-
BaHE Ha CXOZICTBOTO MEXIy N30paHU TeXHH XapaKTCPHCTHKU.

IIpenn nma ce peanm3mpa CBHIIOCTaBKaTa € HEOOXOAWMO Ch3JaBaHE HA MOJEN 3a
TEOPETHYHO OIECHsABaHE. 3aJadaTa 3a IIOCTPOSIBAHE HA MOJEI 332 TEOPETHUYHA OICHKA Ce
pemaBa €KCIEepTHO, C OTYMTaHE HAa O0COOCHOCTHTE Ha (PyHKIMOHATHATa 0OJACT, KOSTO
obcyxBaT HHpOpMaMOHHUTE cHCTeMH. ChIECTBYBa BHCOKA CTENICH HAa CYOCKTHBHOCT
IIPU B3€MaHE HA PelIeHUe, 00YCIOBEHO OT KOMIIETEHTHOCTTA M MO3HABAHETO Ha €KCIIep-
THaTa 00JIacT OT CTpaHa Ha eKcIepra Ipu:

e 1300p Ha MHOXECTBO OT CHCTEMHH ITapaMeTpPH 3a OLECHKa;

Ha3HavYaBaHE Ha KOS()MIIMEHT Ha OTHOCUTENIHA TEXECT Ha BCEKU IApaMeThD;
(dopMynpanHe Ha CKala ¥ KPUTEPUH 3a OLCHKA Ha CTETICHTa Ha CXOJICTBO;
OIpe/eNIsTHe Ha BUJIa Ha OIeHKaTa 1 (hopMynaTa 3a HEHHOTO opMupaHe;
OIIpe/IeIIsTHE Ha CTHIIKUTE HA NIPOLieca HAa H3MEPBAHE U OLCHSIBAHE.

3a cb3aaBaHe Ha CIIMCBHK OT MapaMEeTpH 3a OLICHKA, OT BCHYKH [APaMETPH Ha CUCTE-
MHTE ce M30UpaT caMO OHE3H, KOUTO ONPEEIIAT CIOCOOHOCTTA UM JIa IpUeMaT U Ipe/a-
BaT JJaHHM OT M KbM JPYT'U CUCTEMH, U J]a TH HHTEPIPETUPAT 110 CAUH U ChII HAYHH.

CBHBMECTUMOCTTa MEX/y CHCTEMHUTE CE ONpPEAEIIs OT: ChbBMECTHMOCTTa MEXKIY ara-
paTHHUTE CPE/CTBA, IPOTOKOJIUTE 38 KOMYHHKAIIMS, CTaHIAPTHTE 32 TEXHHYCCKA U CHC-
TEMHa apXUTEKTypa, CIOCOOHOCTTa Ha BXOAHO - M3XOIHHUTE MPUIOKCHHUS Ja OOMEHST
JTAHHU 10 MEXY CH, CXOACTBOTO B CEMaHTHKaTa, pazmepa u gopmara Ha qaHauTe. Dak-
TOPUTE Ca MHOTO M MOraT Jia ObJaT KiIacu(GUIMpaHu B TP OCHOBHH IPYIHU: TEXHHYECKa
CHBMECTUMOCT, CHbBMECTHMOCT Ha BXOIHO—H3XOIHUTE MPHIOKEHHS, CbBMECTUMOCT Ha
JTAHHUTE.

CrieoBaTenHO OlEHKAaTa Ha ChCTOSHHETO Ha chBMecTHMOCT (burypa 1) | mexmy n
Ha OpO¥ B3aMMOJIEHCTBAIIH CH CUCTEMH Sy, Sy, ....Sy ce OMpeens OT MHOXECTBOTO:

1) R(I1) -{R(7), R(A), R(D }, xpzero:

R(T) - orieHKa Ha TEXHHYECKAaTa CbBMECTUMOCT MEXKY S, Sy, ....Sy;

R(A) — olieHKa Ha CHBMECTMMOCTTA HA BXOIHO — U3XOIHUTE TIPUIIONKE-
HUSL, TIPUHAUICKAIH Ha S, Sy, ....Sp;

R(D) - omeHka Ha CHbBMECTHMOCTTA Ha JAHHHWTE, KOMTO 00paboTBar,
ChbXpaHsABAT U Ipeaasar Sy, Sy, ....S,.

H360p na ckana u Kpumepuu 3a oyeHKa

TpsibBa na ce BbBene exuHna Msipka 3a orenkure R(7) R(A) u R(D), kosto ma orpa-
35iBa CTETMEHTA Ha OJIM30CT MEXIY OlLICHSIBaHUTE mapamerpu. [loBedeTo mo3HATH METOI0-
JIOTHW W3IION3BAT MspKara ,,CTEeIeH" WM ,,HUBO" Ha chbBMecTUMOCT. CKajara 3a OleHKa
MOAPEKIa CTCTIICHUTE HAa CBBMECTUMOCT B CHOTBETCTBHE C HapacTBaHE Ha
CIOCOOHOCTHUTE 32 OOMEH M crojeisiHe Ha mHpopMarus. ChIIeCTBYBAIUITE METOMOO-
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TUU U3IIOJI3BAT JUCKPETHU CKaJIU OT KPAaCH 6p0I71 HHBa, KOUTO Ca YMCJIOBH UJIA JIMHI'BUC-
THUYHMU.

Texmrsecka chnmecTiuoct T

.
>

CrlsecTaaacT a sanmate D

Our. 1. I'padmaHO mpescTaBsHE HA CBBMECTIMOCTTA MEXKILY CHCTEMHU

IIpouec na usmepeane u oyennsane

Besika or orenkure R(7) R(A) u R(D) e koMmiutekcHa U ce popMHpa OT OLEHKUTE Ha
MHOECTBO TIapaMeTpH. HampuMep CTemeHTa Ha ChBMeCTHMOCT Ha jganuute D" ce om-
pezes ot:

e D, - crerneH Ha CEMaHTHYIHO CHOTBETCTBHUE;

e D;- cremnen Ha chOTBETCTBHE BB (hOpMaTa HA JAaHHUTE;

e D, — cremen Ha CHOTBETCTBHE B pa3Mepa Ha JaHHHTE.

@ D-{ D, Dy Dy },

Ouenkata (2) e pe3yirar oT creimpuueH TO3HABATENeH MPOIleC, UMaIl 33 3a/1a4a
MIOCPEJICTBOM CpaBHSABAHE HAa MOJCIHUTE Ja JAHHWUTE, Jla Ce OLEHH BB3MOXKHOCTTA Ha
M0JIETa OT MOJZIENA Ha JAHHU Ha €IHAa CHCTEMa, ¥ BPB3KHUTE MEXKAY TSIX, Aa ObJaT ChIOC-
TaBeHU IOJIETa OT MOJIEN HA JAaHHH HA Jpyra CHcTeMa. V3mbIHeHHeTo Ha BCEKH eTal OT
TO3H TIPOIIEC € CBBP3aH C B3¢MaHE Ha PEIICHNEe OTHOCHO CBIECTBYBAHETO U CTEICHTA Ha
CHOTBETCTBUE MEXY:

1. 3HaueHNeTO Ha HAMMEHOBAHMATA HA TI0JIeTaTa HAa JaHHWUTE, KACaelll €HA U ChIa
(dyaxmmonanua obmact. Onenkara D' e w3pa3s Ha OTHOIIEHMETO MeXIy OPOS CeMaH-
THUYHO €JJHAKBY NOJIETa, KbM BCHUKH TI0JIETa OT JaHHHL.

2. CTpYKTypaTa Ha JAQHHHTE C €JHAKBO CEMaHTHYHO 3HauyeHue. OleHKaTa Ha ChOT-
BETCTBHE HA THIIA Ha JaHHKTe — D% MOXe 1a Bapupa OT ,,HaITbJTHO €{HAKBa CTPYKTypa*
110 ,,HCCHIIOCTABMMH THIIOBE JaHHU' .

3. pa3Mepa Ha JaHHUTE C CJHAKBO 3HAUCHHUE U CTPYKTYpa, KOSITO MOXE JIa CE CBEIC
1o eqHaksa — D,

Ha Bcexn eram orenkara ce (opMmupa €KCIEepTHO, M B TOJsIMa CTEHEH 3aBHCH OT
KBaNMM(UKAMATa U [TO3HABAHETO Ha IpeAMeTHaTa o0JacT OT ekcrepra. B mbiHa cmma
TOBa € BAIMIHO U 3a (hopMupaneTo Ha ouenkute T u A",
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Moxe n1a ce HaIlpaBH 3aKITIIOUYCHHIETO, Y€ 3a/1aUaTa 3a TCOPETUIHO U3MEPBaHe U OIle-
HSBaHE HA CHBMECTHMOCTTA MEKAY HHPOPMAIIMOHHU CUCTEMH C€ XapaKTepu3upa c:

- MHOTOpa3MEpHOCT, ONpeecHa OT TOISIMOTO KOJIHYECTBO JaHHH, KOUTO TPOBa
na ObIaT aHATM3UPAHH,

- HEEJHO3HAYHOCT Ha PEIICHHETO KAaTO CIEICTBHE OT CyOEKTUBHOCTTA, KAKTO MPH
THJKYBaHE HA KPUTEPUUTE 3a OIICHKA, TaKa W MPU B3eMaHe Ha peuieHue 3a (pu onpeje-
JISIHE Ha CTETEHTA Ha CXOJCTBO TI0 ONPEIEICH! TOKa3aTem)

Criopen u3cieBane, HanpaseHo or Tomac ®@opt u ap.[2], 3HAYMTENHA YaCT OT Chb-
IIECTBYBAIIUTE METOMOJOTMH HE MOYMBAT Ha MAaTeMaTHYECKHd METOIU 3a U3MEpBaHe U
aHanu3 Ha oueHkaTa. @opMmynupaHara OLEHKa € KauecTBeHa U HsAMa 4ucieH u3pas. [lo-
BUIIaBaHE Ha €(EKTHBHOCTTa HA TpOIlECa HA OICHSIBAHE € BH3MOXKHO ITOCPEICTBOM
aBTOMAaTU3UPAHOTO My KOMIIOTHPHO U3ITBJIHEHHE U MaTEMaTUYECKU aHaJIu3 Ha pe3yiTa-
THUTE OT U3MEPBAHETO.

Bw3moxknau ca 1Ba moaxona:

e cJe/BaHEe HA KOJMYECTBEH IMOJIXOJ IpH oueHsBaHe. V3non3BaHe Ha Bb3MOXKHOC-
TUTE Ha KJTacHYecKaTa MareMarrka (TeopHst Ha BEPOSITHOCTHTE, MATEMATHYECKA OIITHMH-
3alMs, TEOpUs Ha HM3UYUCIMTEIHATA CIIOXKHOCT, JHUHEWHO NporpamMupaHe, HelWHEeHa
ONTUMH3AIHS, TEOPHs HA rpauTe, TEOPHS HA CJIOKHOCTTA);

e (opmmpaHe Ha KaueCTBEHA OIICHKA, KaKBATO ¢ MpakTukaTta. M3nomsBane Ha me-
TOIUTE Ha pa3MHTaTa JIOTHKA 3a (OopMali3anys Ha 3ajadyara 3a OICHSIBAaHE Ha CTETICHTa
Ha ChbBMECTUMOCT MEXIy IBE U IOBEYE CUCTEMHM, C OIJIEH MOCleABalla KOMIIOThbPHA
peanuzanusi.

PABMUT MOJEJ HA CbBBMECTUMOCTTA
HA IBE TH®OPMALIMOHHU CUCTEMHA
Teopusita Ha pasmuTure MHOXKecTBa[l,3] maBa BB3MOKHOCT 1a ce (opMamusupa
Ipolieca Ha B3eMaHe Ha PElICHHE OTHOCHO CTEICHTa Ha CXOJCTBO B XapaKTCPUCTHKHUTE
Ha OLICHSABAHHTE MOJICIIM HA CUCTEMHTE, KOIMTO B rojisiMa CTEIICH Ce OCHOBaBa Ha CyOeK-
THBHATAa OLICHKA Ha EKCIIePTa.

Mooenupane na 6xoonume 0aHHu

OlLICHABAHKUTE CUCTEMH C€ TIPEJICTABST C KPaiHO, HEMPA3HO, IUCKPETHO MHOKECTBO S
={s' &% ...

BXO/IHH JIaHHM Ca JaHHHUTE 33 apXUTEKTypaTa Ha OIECHSIBAHUTE CHCTEMH, MOMY4ECHH
OT TEXHHM ONHCaHMs. 3a BCKa cucTeMa S, Te ce Ae(MHUpaT OT HapeaeHara Tpoika S =
<T, A, D>, kpaero:

T ={ty, t, ..., tn} - KpaiiHo, Hempa3HO, IUCKPETHO MHOXECTBO OT EKCIIEPTHO HU30pa-
HM TEXHUYECKH MTAPAMETPH, CBBP3aHH ChC CIIOCOOHOCTTA 3a CBBP3BAHE C JPYI'U CUCTEMH;

D = {d,, dy, d,} - MHOXECTBO OT eKCIIepTHO W3OpaHH MapaMeTpH, XapaKTePU3UPAIIH
CbBMECTUMOCTTA Ha JIaHHHTE;

A ={ay, a, ..., 8} - KpaiiHO, HEIPa3HO, AUCKPETHO MHOKECTBO OT EKCIEPTHO H30-
paHy TApaMeTpH, XapaKTEPU3UPALIU CIIOCOOHOCTTA HAa BXOIHO-U3XOJHUTE MPHIIOKEHHUS
1a OOMEHST JaHHH.

Enementute ¢;, ¢ = {t, a, d} morar na ca or pasnuueH T, Morar ja ca JIMHTBHUC-
TUYHU WM YKCIIOBH JIAHHU OT PasiMyeH THIL: IEIOUYUCIIEH, peaieH Wik OyieB (Hanpu-
Mep: eJIEMEHTHT 1y, OmMcBaIl ,,cHCTEMara TPUTEKaBa Bh3MOKHOCT 338 CBBP3BAHE I10C-
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pencreom WI-FI“ moxe na mpuema croitaocr ,,0“ — ,,He mputexasa”, wiu ,,1“ — ,;npute-
’KaBa‘

C eI aa CC OMpOCTHU 3aJadara 3a LHCJIUTC Ha NPUMEpa CC BBBCKIA OIrPaHUYCHUCTO
n=2.

Mooenupane na oyenxama
Ouenkara (1) Ha ChBBMECTHMOCTTA MexTy ABe cuctemu S S, ij <n, i 4 ce ompene-
JISL OT:

R(T%) = min {r(t,"),r(L), rt),.... rtd), .. r(t?) }
(3) RA"=min{r@"), r@"), ..., r@a.")... r@" }
R(D") =min { r(ds"), r(d:"), r(c,") }

Besko r(t”), k = [1, m], r(a. ), L = [1, p], u r(ds "), r(d: "), r(dy ") e xauectsena
OLICHKA Ha CTENEHTa HA CXOACTBO MEXJy CHOTBETHHTE Mokasarenu: Hampumep r(t") e
OLICHKATA Ha ChbBMECTMMOCTTA Ha cucremute S 'u S mo K — Ths TexHMYECKH moKasaTed, u
MOJKE /Ia TIPUEMa HAKO OT CTOWHOCTUTE: MHOTO HHCKA CTETICH, HUCKA CTETIEH, CPE/HA
CTeIIeH, BUCOKA CTEIeH, MHOTO BHCOKA CTEIleH, Ie(MHUPAHU B PasMUTA JIMHIBHCTHYHA
ckana 3a oreHka. CKanara 3a OleHKa € eHa U cbma 3a senakw I(t") u R, u ce popmy-
JMpa eKCIEPTHO.

MozeMpaHe Ha IPOIECA HA OLEHSIBAHE!

1. 3aBcska ot cucremute S'u S’ ce onpenensT MHOKeCTBATA!

T={t 6t b .t}

A={a) a), ...,a'... &}
- { dsix dlix dvi}
P={t), ) t,...td, .t}
':{alj ad, ...,al... af}
={d/, d/, d/}

2. Tlo npensapurenHo aedMHUPAHN MPABUIIA CE U3BBPINBA CE CHIOCTABKA HA BCSKA
JBOliKa OT eneMeHTH e i €. DOopMupa Ce IUCKPETHA YMCIICHA OLCHKA HA CTETIEHTa Ha
cxonctio ofe"), o(e”) = [0%, 100%)], B 3aTBOpeHust uHTEpBan Mexay 0% (ITbiHA He-
ceBMectumoct) U 100% (mpiHa HechBMecTHMocT). M360pBT Ha MpaBmiia 3a CHIIOCTAaBKA
M KPUTEPHH 3a OIpPe/esIsIHE Ha OIIEHKATa € eKCIIEPTeH M 3aBICH OT €CTECTBOTO Ha ChHIIOC-
TaBSHUTE TAPAMETPH. )

3. Ha Beska 4ncnena oneHka ofey”’)ce ChIIOCTaBs JTMHTBUCTHYHA IPOMEHMBa [4],
3a/[a/icHa 110 CIICJHIS HAYMH!

B = <crenen Ha r(e")>;

T = < MHOro HHMCKa, HUCKA, Cpe/lHa, BUCOKA, MHOTO BHUCOKa >

X = <0%, 100%>;

G = {,wm"};

M = {min}.

ChriacHo MHOXeCTBOTO G, IOMYCTHMH Ca TePMH OT BHIA ,,MHOTO HHCKa WIIH HIC-
Ka”, ,,BICOKA WJIM MHOTO BHCOKA” U Jp., MOXYYEHH OT EIEMEHTHTE Ha TEPM - MHOXKECT-
BOTO C TIOMOIITA Ha JIOTMYeCKaTa Bpb3kKa ,wian”. CeriacHo M, mpeoOpaszyBaHeTO Ha
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TE€pMHU OT BHUIA ,,BUCOKA WJIHW MHOI'O BHCOKa” B pasMura IMpOMECHJIMBA CTaBa C IOMOIITa

Ha orepanusTa min Ha 3ae.

I'padudauaT Bux Ha IpUMEpHA (YHKIMS Ha PHHAIICKHOCT KbM TEPMHTE € MOKa-
3aHa Ha (urypa 2.

4.  Ompenensr ce oueHkurte (3).

5. ®opmupa ce KOMIUIEKCHATa oeHKa (1).

/ A\ /\ j
/ / \ ’f X I X N \,
e 100%,

“u

!
% a0
@ur. 2. OyHKIHS Ha TPUHAIEKHOCT KM Tepmute: Ty = {muoro aucka}, T, = {nucka},
Tz = {cpenna}, T, = {Bucoka}, Ts = {mHoro Bucoxa}

HU3Boau:
1. TlpeanoXeHUAT METOI 32 ONpEAEITHE Ha CTETIEHTa HA ChBMECTIMOCT MEKAY ABE

1 moBede MHPOPMALMOHHN CHCTEMH € yI00eH 3a aTOPUTMH3AINS U IIPOTPaMHA PeaTi-

3a1usL.
2. CoplIecTBEHO 3a aJIeKBaTHOCTTA Ha MOJIENa € ONpeesIsIHETO Ha: CIHMChK Ha olle-
HSBAaHUTE MapaMeTpH, MMpaBHIIa 3a CHIIOCTaBKa, KPUTEPUH 3a (OpMHpAHE Ha OLICHKa U

Buza Ha ®II, koeTo ce u3BbpIIBa Ype3 00paboTKa Ha EKCIIEPTHO MHEHHE.
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IMPLEMENTATION OF THE HOUGH TRANSFORM IN DETECTION OF
TARGET TRAJECTORY
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Abstract: The article considers target detection method for radar signals on the basis of target
trajectory detection using the Hough transform (HT). It is explained the principals of the trans-
form, its advantages and an example of detection algorithm.
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1. Introduction

It is typical for radars that target detection is realized consecutively with the help of
predefined threshold for every element of resolution capability. In that method there are
two basic problems with detection of weak signals. For the first one, after making deci-
sion of a target presence the information from the element is not used and the task for
detection is solved for the next element. Moreover, the wrong taken decision of a target
absence in the element of resolution capability leads to losses of information. For the
second problem, if it is used a power accumulation of reflected signal of the target, it is
supposed that the target does not leave the element of resolution capability during the
whole time of accumulation which does not always execute for high speed targets and it
takes to decreasing the probability of detection.

Hough transform allows overcoming both of the problems. For the first time it was
used for solving the detection problems described in the work of Carlson, Evans and
Wilson [1]. The feature of this method is along with detecting targets to estimate their
trajectory parameters. That it’s realized between coverage information accumulation
where can be hold signals from weak undetectable targets. Then to the accumulated
information is used HT which is forming peaks in parameter space. Analyzing these
peaks, we can take decision of a target presence or absence.

2. Hough transform

The Hough transform was first introduced by Paul Hough in 1961 as a method of de-
tecting complex patterns in binary image processing. It achieves this by determining
specific values of parameters which characterize these patterns. The HT converts a diffi-
cult global detection problem in image space into a more easily solved local peak detec-
tion problem in a parameter space. The key idea behind the HT can be illustrated by
considering sets of collinear points in an image. A set of image points (x, y), which lie on
a straight line, can be defined by a relation f, such that

f((a,b),(x,y))=y-ax—b=0 1)
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Where a and b are two parameters, the slope and intercept, which characterize the
line. It can be drawn infinite number of straight lines through {“x; v} point which satisfy
the equation y; =ax;+b in different values of a and b [3]. Now let’s look at plane
(a,b), called parameter space and rewrite the equation of the straight line
asb=-—xja+y;. It appeared that in this plane a particular pair {x; v corresponds to
some kind of straight line. Another point {x; v} corresponds to another straight line and

both of them intersect in a point (a',b'), where 3'is a slope and b - intercept point
where y-axis and the straight line crosses both points {x; vy and {¥; v:1. In general,
every point of this line in parameter space corresponds to a straight line where every each
of them intersects in the point (a',b') (figure 1).

A

y 4 ) b4

>

b :—xia+yi

(%;Y) b’

bZ—Xja+yj

»
>

X a a
Figure 1. Explanations for the Hough Transform

It is suggested that straight lines might be usefully parameterized by the length p, and
the orientation 6, of the normal vector to the line from the image origin given as

p = xcos(0) + ysin(9). )
This has distinct advantage over the (b,a) parameterization which has a singularity

for lines with large slopes, i.e.a — 0. Using the (p,0) parameters means that image

points map into sinusoidal curves in a two parameter space. Assigning values for 6, it can
obtain p values.
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XjC0sO +Y;sin6 = p

XjC€0sO +y;sind =p

(X,Y)

P o/ g

Figure 2. Hough transformation in option (p-6) of the parameterization

As in the case with (a,b) parameters through every point can pass multiple lines with
different p and 6. Furthermore, for each point (x,y) of the image corresponds multitude
plane points (p,6).

After transforming (2) it can be set as:

o =ﬂx2+ y2 sin(9+arctg§] 3)

where the conclusion can be made that a curve in (p,6) space is sinusoid and its am-
plitude and phase depends on the values of x and y.

The Hough transform implements like this. A sampling is realized in the parameter
space (p,0) as a result of this a regular grid of cells ApxA@ is made. Each cell is as-

signed a counter. The number of all counters is called accumulator. After that a body
forms with values of parameter 0: annzr/AG,nzl,..., Ng . For each i-point of the

space a sinusoid is made p; ,, = ;oSG + y;Singy, .

Separation of the lines is based on this, each cell of the parameter space (po,go)

corresponds to number of points of the measuring space lying on
line pg = xcos(fp) + ysin(dp) . Each point belonging to this line gets to its cell and in-

creases the value of the counter with a unit of measurement. Points corresponding to the
noises of the images are even distributed in the (p,0) space. After the end of the transform
the values of the counter of each cell correspond to number of points lying on relevant
line. As a result it can be chosen a predetermined number of maximum long curves or
separate all which exceed a particular threshold.

So, the classical HT algorithm is consisting of the following steps:

- choice of sampling cells;

- filling up the accumulator;

- searching of maximums;

- separating lines corresponding of the maximums; as parameters of the line are

taken the coordinates of the center of the cell.

The main problem in implementation of Hough transform is the choice of sampling
parameters. Here the following problems are possible. If the grid is chosen very small
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and at the exit number of points there is a noise, then a point of a curve can get into
different cells of the grid. This means that the potential maximum of the accumulator
corresponding on that curve would be eroded — it would be very difficult or impossible to
locate. Besides, the smaller the sampling step, the higher is volume of calculations. On
the contrary, if the grid is chosen too large, the probability that one point will contain
points lying on different curves, as well as noise points will increase. With any sample
grid, if the points form a straight line with a parameter lying on the cell boundary, be-
cause of the observation noise, the points of this curve will fall into neighboring cells,
which will lead to a blur of the peak in the accumulator.

Practical application of the classical Hough transform is hampered by the high com-
plexity of the algorithm both in time and in memory, since in each cycle it is necessary to
process the results of not only current but also non-maximal previous reviews (HT —
block algorithm). Therefore it is not surprising that most of the improvements in the
method are aimed at its acceleration, while the other part realizes the expansion of its
functionality. Among the most common modifications noted:

- Generalized HT - Intended for the allocation of shapes of any shape;

- Combinatorial HT - Used to highlight straight lines, it calculates the parameters

of two-point line segments (possible preliminary division of the image into small are-

as);

- Probabilistic HT - Where HT is carried out only for a part of the so-called con-

trol points of the original image (0 <a <100%), chosen randomly with uniform

probability.

- Hierarchical HT - Where the original image is divided into regular segments,

for each of which HT are executed, the lines of each four neighboring squares are

combined, etc. Until it is out of stock;

- Adaptive HT - Using an accumulator of initially small size, which is then itera-

tively pre-engineered to achieve a specified accuracy in that part of the parameter

space where the maximum is detected (i.e., the desired curve);

- Randomized HT - Where the pair of points of the original image through which

the line is drawn is randomly iteratively selected; the counter corresponding to this

straight line increases.

3. Use of the Hough transform in search radar

The uncertainty of the origin of the mark, the presence of noise and possible observa-
tion of several moving objects are characteristic for the problem of trajectory detection.
The properties of the Hough transform allow using it as a robust and effective algorithm
for detecting a trajectory that implements the selection from a set of binary two-
dimensional points of parametrically specified lines corresponding to the trajectory of the
radar target. Theoretically, it is possible to find a line of random shape, however, in
practice, trajectory tracking of the trajectory in the detection interval is usually consid-
ered as a straight line. The algorithm for finding a trajectory with the help of HT refers to
the block class, because in it the observations of several recent surveys are processed
together.

The use of HT to isolate the trajectory was proposed in Smith and Winter article [2],
and a full-scale synthesis and analysis of the trajectory of the radar target on its basis was
carried out in a series of three papers by Carlson, Evans and Wilson [1]. Here, the trajec-
tory detection statistics were obtained for the use of the HT method, and it was also
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shown that the selection of the HT grid to be too small leads to the separation of the
trajectory points into several cells, while it is too large - to the addition of noise points to
the cells with the points of the trajectory.

The algorithm for detecting trajectories based on Hough transform is realized as fol-
lows [4]:

1)  Thesample 8 is sampled to N4 cells, the cell center is defined as

1
6’n=(n—5jA9,n=L...,Ng 4)
2)  Accumulated marks obtained on the last N review:
ZN _{ k}k:l,N 5
1 g i=L.my (®)

3)  For each u i-th mark and the value of parameter g, , the values of parameter

Pi (Qn) are calculated according to the formula:
pi(0n) =xiCos@n+ y;singp (6)

4)  Adivision of the definition domain of parameter p into N P cells is made, the

cell center is defined as

1
pn:(n_EjAp,nzl,...,Np (7)

where Ap = (P ax — pmin)/Np .
5) It checks the hit of each received value p; (Qn) in one or another cell in the pa-

rameter space, after which the value of the corresponding cell of the accumulator is
increased by one.

6)  The maximum value in the accumulator is looked for, it is compared with the
threshold, according to the comparison results a decision is made to detect or not to
detect the trajectory.

7) To the determined trajectories, an estimation of the parameters pt(gt)corre-

sponding to the center of the cell is carried out.

8) The sliding window moves one clock forward (marks from the first view are dis-

carded; markings from the new scan are added instead).

The algorithm for detecting a trajectory based on HT has a number of significant ad-
vantages:

e |t can be used for parallel detection of several new trajectories simultaneously,

which allows it to be matched directly with identifying algorithms, for example, Joint

Probabilistic Data Association (JPDA) and Multiple Hypothesis Tracking (MHT).

e ltisstable in relation to both the change in the distribution of false marks, and the

omission of marks from the target.
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e The resulting estimate of the trajectory is also a good approximation of the origi-
nal trajectory, i.e. in addition to detecting the trajectory, filtration problems are also
solved.

e There is the possibility of specifying the nomenclature of the laws of motion of

the target, which makes it possible to detect the trajectory of objects that not only

move along a straight line, but also make a known maneuver.

Due to these advantages, the method of detecting trajectories based on HT finds ap-
plication in the presence of a large number of targets and a complicated interference
background.

However, along with obvious advantages, this algorithm has no less significant
drawbacks. As already noted, due to the presence of measurement errors, it is possible to
bring the converted measurement to the neighboring cells of the accumulator. For a large
cell of the parameter space, a large number of false measurements can enter it.

Fig. 3 illustrates the problems that arise when a trajectory is detected using the
Hough transform. Figure 3, a shows the situation in which there are no errors in radar
measurements, as well as false marks (but there are omissions). The intersection point of
the sinusoids in the parameter space is easily identifiable. In the presence of measure-
ment errors and false marks (Fig. 3, b), the results of the transformation will be scattered
between the accumulators. As a result, estimating the cell of the parameter space with the
maximum value of the counter can turn out to be wrong, which reduces the accuracy of
the estimation of its parameters and the probability of a correct detection of the trajectory
until it is illegally dropped and increases the probability of detecting a false trajectory. If
the accumulator size is too small, the maximum will spread over several cells and the
trajectory will not be detected.

y

b
Figure 3. Example of detection of a trajectory based on the HT
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Also can be noted that the HT perceives a set of initial data as a one-time static pic-
ture obtained, information about the arrival time of the marks in it is lost. As a result, a
situation may arise where false marks that are far from the true position of the target in
their receipt (gating does not completely prevent such a situation) are accumulated on the
position of the target in subsequent scans, thereby distorting the result of the assessment.

Thus, in the implementation of classical HT, the choice of the size of the accumulator
and the value of the threshold becomes important.

An additional source of error is the need to use an accumulator. The matter is that,
due to the sampling of the parameter space, the final result of the transformation is re-
duced to the center of the cell. Even if there are no noises, the conversion yields an accu-
rate result only if the true value of the trajectory parameters will fully correspond to the
center of the cell. Otherwise, errors will occur. The maximum error will be observed
when the value of the parameters is exactly in the middle between the centers.

Hough transform was originally intended for the processing of digital images, which
are characterized by the sampling of the observation space, so the sampling of the param-
eter space is essential. Meanwhile, in radiolocation, the initial sampling of the observa-
tion space is absent, since the measured coordinates of the target take values from the
continuum. Therefore, it is possible to refuse to use the accumulator and the losses asso-
ciated with it.

There is a version of the algorithm for detecting the trajectory based on the HT,
which checks whether N of the taken measurements in N consecutive scans can represent

the trajectory of the target. Here, after calculating the values of pi(gn), the average
values of p(g,,)for each g, are calculated:

_ 1 N _ _
P(@n):_N 'lei(en):XiC039n+yiS|n9n (8)
i=

where ¥ =ZiN Xir Y; =ZiN y;- Then the maximum deviation of p from the average

value for each 9,,n=1...,N issought:

80(0,)=max|p;(0)- (04} ©

after that, the minimum value is searched among Ap(),,):
Ap = minAp(Qn)

A new trajectory is considered to be detected if obtained value of Ap does not exceed
some predetermined threshold value of y, .

This algorithm can detect only one trajectory and has no filtering ability. It should
consider all sets of N marks on N consecutive strobes, which potentially can correspond
to a trajectory. The mark on each subsequent review is selected taking into account the
gating by speed, i.e. from the number of accumulated only those marks are selected that
can belong to targets moving at speeds in the range of v min-..vmax -
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<y max (10)

4, Conclusions

Summarizing the analysis of the algorithm for trajectory detection based on the
Hough transform, we note that it poses much more problems to the developers of real
systems than the traditional methods. First of all, it concerns the optimal and the prognos-
tic value of the counter. However, the intensity of research in this direction gives hope
for their solution in the foreseeable future.

The detection of the trajectory by means of the Hough transform is used as an inde-
pendent algorithm, and is also often realized as a component of the identification-
tracking algorithms, such as MHT, JPDA, Track Before Detect (TBD), responsible for
trajectory detection and estimation of the number of objects in the group target. There are
also variants of algorithms for trajectory detection on the basis of HT, pre-existing for
multi-position radar systems.
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Abstract: The proximity radars are widely used in modern radar systems to provide radar in-
formation required for taking off and landing of aircrafts. The noise stability depends on the
signal-to-noise ratio at receiver output. This article provides a method for reducing the noise
level in the receiver, justifies the method and theoretical estimates of its capabilities.
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Formulation of the task

Figure 1 presents a schematic diagram of a standard radar detector [1]. Ultra-high
frequency (UHF) carrier with frequency oscillation fy is transmitted through the trans-
mitting antenna Al. The reflected signal with frequency (fy+ fp) from the receiving
antenna A2 enters at the mixer input from the receiving device. At the other input of the
mixer a signal arrives from the transmitter and after transformation a signal is formed
with a frequency equal to fp . After gain in a Low Frequency Amplifier (LFA), the sig-
nal enters the indicator equipment.

The presence of noises in the receiver is determined by: the noise that make the mix-

ing diodes, the fluctuations of the amplitude of the UHF oscillations of the generator, and
the noise from the amplifier [1].

fa UHF

4 generator
fa
hht i
g ts LF
1 Mixer = DSA #  signul
" processing
Figure |
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The noises from the generator get into the receiver in two ways [1]. The first one —
they get into directly with the UHF fluctuations coming from the mixer heterodyne.
These noises are suppressed at 15-20 dB using a balanced mixer. The other way is by
penetrating the transmitted oscillation from the transmitting antenna in the receiving
antenna because of their poor separation. This oscillation spreads through the useful
signal way and therefore its amplitude fluctuations are not suppressed by the balanced
mixer.

In the noise energy spectrum of receiver S(f) there are two areas - low-frequency

and high-frequency. In the low-frequency area, also called the flicker area, the spectral

density of the noise is inversely proportional to frequencyS(f):%, and for the high

frequencies the spectrum is steady. The frequency f for which the intensities of the

flicker and the steady components are equal is the frequency of the spectrum bending in
the proximity detectors of UHF f- >100kHZ . The Doppler signal amplifier cuts the part
of the spectrum falling into its bandwidth fo < f < f5, the width of which depends on
the detector's assignment.

Typical of the Doppler Proximity Detector (DPD) is that the Doppler amplifier
bandwidth is located in the low frequency band where the flicker noise is. The correlation
function of flicker noise decreases slowly by logarithmic law [2], which determines the
large correlation interval. In addition, the flicker noise, unlike the delta-correlated white
noise, which has a steady spectrum, is related to the conductance of the semiconductor,
that modulates the current and do not depend on it.

These two features of the flicker noise are at the base of the proposed method for in-
creasing the sensitivity of the DPD receiver.

The essence of the correlation-pulse method is the following:

1)  Two periodic sequences of shifting pulses are created @ (t) and @, (t) . The du-

ration of the pulses zjand 7, as well as the time intervals between them t,1 and t;,
are related to the period of the sequence of pulses T in the following relation:
Tty Tty =T . We apply 7y=rp=7 andty, =t,,=t, . The period T, the

frequency of change f and the upper frequency of the Doppler spectrum fg are related

in the following relation: Ti>> fg and fg < f¢.

2)  For every time interval 7; when the receiving antenna is switched off and imi-

tation of incomplete separation between the two antennas at the mixer outlet, a noise
voltage is formed. The imitation is made of a special high frequency circuit. It is assumed
that the imitation of division is accurate. A signal with a Doppler frequency over time
interval 71is absent. This process can be presented in the form of a periodic sequence of

meander pulses modulated by the noise U1 (t) of the generator that would be obtained
with a switched on antenna:

@ Uy (t) = U1 (1)@ (1) ;
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3) For each time interval 7o the mixer is connected to the receiving antenna and a
signal is received at its output in accordance with the expression:
@ U (t) = Vg () + UL ()] 22 0);
Dy (t) =Dy (t—t, —7) where Vq(t) is the desired signal reflected by the target.

The output voltage of the intermediate frequency amplifier (IFA) is the sum of the
voltages uj(t) and u,(t) and the continuous noises sU (t) of the mixer and the IFA.

@) u(t) =ug (t) +uz(t) + U (1)

4)  Signal pulse processes are formed from signal u(t)
(4) u_(t) =u)-2y(t)

And Doppler signal + noise:
(®) U, (t) =u(t)-2,(t)

The Doppler signal + noise u, (t) subtract the noise u_(t) and the resulting signal
n(t) = u, (t) —u_(t) does not contain flicker noises. The structural scheme of the device

that implements the proposed algorithm is presented in Fig. 2. The periodic switching of
the operating modes is performed in the following order: the switch 4 does not pass the
signal from the receiving antenna A, to the mixer input 5 and the UHF switch 3 is open.
This key switches the mimic signal coming from the directional coupler 2. The switch 7
is in the (-) position to form the noise voltage.
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The signal + noise are formed in the following state of the circuit: the UHF switch 4
is open, the UHF switch 3 is closed and the switch 7 is in the position (+). The control of
the keys is carried out by the synchronizer 10, the control voltagesU;, U, and Uy of
which go to the UHF switches 4 and 3 and the switch 7.

The own noises of modern low-noise UHF switches are considerably smaller than the
mixer noises and can be ignored. To reduce the input of own noises from the low fre-
quency switch 7 and to reduce the noise of the elements as a whole, a low-noise IFA 6 is
placed between the mixer 5 and the switch 7. The periodic impulses u (t) and u_(t)
formed at the output of the switch 7 are received at the corresponding inputs of the Dop-
pler Signal Amplifier 8. This is a Differential Amplifier with bandwidth fo < f < f,
which includes a subtraction device and an integrator for forming the output sig-
naln(t) =u, (t) —u_(t).

Thus, at the output of the Doppler Signal Amplifier, there is the useful signal against

the background noise. From the DSA output, the signal enters the device 9 for processing
the low-frequency Doppler signal.

It is assumed that the IFA bandwidth is Afjgs >>%, PFC (phase-frequency charac-

teristic) is linear and the pulses pass through the IFA without distortion. It is assumed
that the operation of the UHF switches 3 and 4 and the switch 7 is strictly synchronized
and the useful signal is absent, i.e. Vq (t)=0. In this case it is considered that the voltag-

es u,(t) and u_(t) are obtained after the modulation with @ (t) and @, (t) of the result-
ant continuous noise U (t) = U (t) + U (t) , where dU4(t) is the noise of the generator,

and SU(t) is the noise of the mixer and the IFA. The transform of continuous noise into
pulsed noise leads to a change in its energy spectrum.

The detector noise resistance is determined by the ratio of average signal power to
average noise power [2]. The noise suppressed index is the ratio of the average noise
power in an ordinary DPD to the DPD noise power, realized according to the proposed
method. The average power of the suppressed noise in the DSA bandwidth

t
is Pn :IGDSA(f)df .
t
The noise suppressed index is:

__ R
Q%R

®) K

t
where Py =[S(f)df is the average noise power in the DPD bandwidth operating in
t
continuous mode.
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The noise suppressed index depends on the pulse rate Fp :Ti' the fill factor Q, the
R

frequency of change fs in the noise spectrum, the bandwidth of the IFA and the DSA.
Figure 3 shows the dependence of the suppressed index on the pulse rate at the frequency
of change in the spectrum fc =100KHz and the different fill factor Q values. The graph
refers to the DPD with the bandwidth of the IFA Af =100KHz . When the pulse rate Fj;
increases the suppressed index, which is explained by a reduction in the contribution of
the composite noise components associated with the pulse rate harmonics AS (f) . Gradu-
ally the rate of growth decreases and endeavors to saturation due to the increase in the
contribution of the combined noises associated with the steady noise in the spec-
trum S(f) . The suppressed index is maximal at the fill factor Q = 2, in which there are
no even harmonics to pulse rate, and the odd meanings are minimal. It is best to work
with the fill factor Q = 2 and pulse rate transcendent the frequency of change f .

Figure 4 shows the relationship of the suppressed index of the frequency change
spectrum noise on the pulse rate Fg =100KHz and the bandwidth of the

DSA AfDSA =10-200Hz . The increase of the index when f. increases, is explained
by the decreasing of the contribution of the composite components from the steady noise.
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Figure 5 shows the relationship of the suppressed index on the upper frequency of the
bandwidth of the DSA fp at a fixed lower frequency fe =10Hz . The decreasing of the

suppressed index at an increase of f is explained by an increase in the contribution of

f
the combining components with frequency approaching f =% .
Conclusions
The suggested correlation-pulse method for suppressing the flicker noise can be used
to increase the sensitivity of Doppler systems for proximity radars, the useful signal
bandwidth in which does not exceed several tens of kilo hertz.

References

1. Merrill I. Skolnik ,,Radar handbook” — 2008

2. Mahafza Bassem R ,,Radar Systems Analysis and Design Using MatLab” — 2000
3. ®unkenspirreitn M.H. ,,OcuoBbt paguonokamuu” - M.: Cos. paaro, 1973

413



AHAJIN3 HA TOKA3ATEJIMTE 3A KAYECTBOTO B CTETAHOTPA®USATA
C U30BPAXKEHUS

Beceaka T. CrosiHoBa
Huxkouaii 7K. Kynes

HBY ,,Bacun Jlescxu**, @axynmem ,,Apmunepus, [IBO u KUC*,

ep. llymen, yn.,,Kapen lkopnun*“1, veselka tr@abv.bg
mobile +359 896 785 902

ANALYSIS OF QUALITY INDICATORS FOR STEGANOGRAPHY IMAGE

Veselka T. Stoyanova, PhD
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National Military University, Faculty of Artillery, AAD and KIS,
1 Karel Shkorpil Str., 9700 Shumen, Bulgaria, veselka tr@abv.bg

Abstract. The main goal of hiding data is to conceal the very existence of the hidden
information, therefore there is a significant demand for steganographic approaches that can
ensure imperceptibility of such infromation. However, there is a limited corresponding eval-
uation parameters available. Most of the studies use the Peak Signal to Noise Ratio (PSNR) as
a metric for imperceptibility evaluation, although it could provide less accurate results than the
Human Visual System (HVS) evaluation. This paper provides a review of the existent evaluation
metrics that are used to assess the quality of steganography. The examination of the correlation
between the existing objective and subjective metrics is also conducted. Pixel differences
metrics have a poor correlation with the subjective metrics, hence the HSV based metrics have
better correlation than pixel metrics.

Keywords: steganography, PSRN, HVS, UQI

1. BbBenenue

CKpHBaHETO Ha JaHHU CE MPEBBPHA B KIIFOYOB BHIIPOC B 001aCTTa HA HH(POPMANHU-
oHHata curypHocT. Creranorpadusra e Hayka 3a CKpuBaHE Ha MH(OPMAIKSI B PaMKUTE
Ha apyra nudposa 0e3 qa Oynu momo3peHue B cTeroananmsaropa. Crero GpaitrpT TpsaOBa
nta ObJIe MACHTUYCH ChC MPUKPHUBAIIHSA (aiil. Y CIexXsT Ha BCAIKa cTeraHorpadcka CHcTe-
Ma 3aBHCH OT TPHU OCHOBHH (DaKTOpa, KOUTO ca: He3a0eNe)KUMH, HEIOJIOBUMH M Kallalu-
ter. Ckpurara uH(popMarms He TpsAOBa Ja NMPEAW3BUKBA CHMHEHHE 3a HAOIIOIaTens,
KOWTO CIIeN 3a CKPHUTO CHOOIIEHHE B oOpa3za Ha HOCHTENS.. ToBa MOXe Ja JIOBEeJe 10
IIyM B HOcHTeqsl, obade TOi TpsOBa Ja OcTaHe HEBHIWM M HEOTKPUBAE€M OT BCHUKH
CTaTHYHM CPEJICTBA WJIM YOBEIIKAaTa BU3yallHa cucTeMa. ETo 3ammo, HemonoBuMara CKpH-
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Ta HH(OPMAIIUSI € BaXKEH acCIeKT, 3a Jia Ce pa3BuBa Bceku creHorpadeku noaxon. Cuemo-
BATEJHO HEMOJOBUMUSI CTETO (hailll € OT CHINECTBEHO 3HAUCHHE 3a MOBEYETO MOIXOJIH,
KOHMTO CE 3aHMMaBaT ¢ M300pakeHre WK BUIEO creranorpadms. Hali-Touen u HamexaeH
HAYWH 3a OMpe/eNsaHe Ha BU3YaTHOTO Ka4eCTBO HAa TaKWBa CTEro (ailjioBe ¢ YoBelmKara
BH3yaJHa olleHKa (CyOeKTHBHA OleHKa). BhIpeku ToBa, TO3U BUI OIIEHKA, OTHEMA BPeMe
1 He MOXKe J1a ObJIe 4acT OT aBTOMAaTH4Ha cucTeMa. [lopai Te3u PHYIHHN TIPE3 MOCIeN-
HUTE TOIWHH ca pa3paboTeHH MHOTO OOEKTHBHH TIOKAa3aTelH 3a OIEHKA, KOMTO MOTAT Jia
PabOTAT MO CHIIKS HAYNH, KAKTO HA OCHOBHHS MPOIIEC HA YOBEIIKOTO Bh3mpusitue. Haii-
TPOCTHAT W Hai-IIMPOKO M3IOJ3BaH MapamMeThp 3a OIEHKAa Ha KauecTBOTO ¢ Mean
Squared Error (MSE, cpennokBampaTidia Tpelika), H34rucisBa ce Upe3 OCpeAHsBaHe Ha
KBAJpaTHH H3MCHEHMS KOHICHTPUPAHH B TMPUKPUBAIIOTO M CTErO0 H300paKESHHUETO.
OcBeH TOBa B OTHOIIICHHE Ha pa3Mepa Ha yma kbM curaana Peak Signal to-Noise Ratio
(PSNR), MSE u PSNR ca aTpakTHBHH mapaMeTpH, Thil KaTO ca CTATUCTHYCCKH MOIXO0-
JSIIIK OT TJIeAHa To4Yka Ha ontumuzupaneto. PSNR u3MepBa MaTeMaTHUECKUTE pa3iiu-
KUTE MEXIy CKPHTOTO H300pa)KeHIEe W CTEro M300paKEHUETO M HEe B3eMar IOJl BHAMA-
HEEe XapaKTepHCTHKaTa Ha WOBeIIKaTa Bu3yaiaHa cucrema Human visual system (HVS).
CrieoBatesnHo, Te UMart cnaba KOpeJalys ¢ KaYeCTBOTO Ha Bh3IPHEMAaHEe OT YOBEIIKaTa
Bm3yanna cucrema (HVS) criopen Wang u cerp. [4, 5].

2. Mzno:kenue

Or1eHKH 332 Ka9eCTBOTO Ha M300pakeHHETO MOXKeE J1a ce KIacH(UIMpaT KaTo 00eK-
THBHA W CyOeKTHBHA olleHKa. OOCKTHBHATA OIICHKA OICHSABA KaueCTBOTO Ha M300paxe-
HHUETO Ha 0a3zara MareMaTHdecku anroputMu. CyOeKTHBHATA OICHKA OICHSIBA KauyeCTBO-
TO Ha M300pPaKCHUETO B3 OCHOBA HA YOBEIIKOTO 3pEHHE, CIIOCOOHOCTH U XapaKTEpHC-
Trka. OOCKTHBHHTE TOKAa3aTElIH 3a OICHKAa Ha 0a3ara Ha MaTEeMaTHYECKH MpOIEC 3a
H3MepBaHe Ha HEAOIOBUMOTO MEKIY OPUTHHAITHUS (aiin u crero daiina.

2.1. Pixel Differences Measurements

Mean Square Error (MSE): HapymraBaHeTo Ha H300pa)XeHHETO Ce M3YHCIISIBA UPE3
OCpefiHsBaHE HAa KBAJpAaTHIHA MHTCH3WBHOCT Ha CKPUTO M300paXCHHE U TIONYICHHTE

CTCTO IMUKCCIIN Ha I/I306pa)KCHI/ICTO Karo
m—-1 n-1

1 .
(1) MSE = — Z Z_[E{:, ) — 50, i

i=1

KBJETO |, j ca CymMaTa Ha Pas3jiMKWTE 3a TPEIIKH MEXIY OPUTHHAIHOTO U CTErO
n3o00pakeHneTo, C ¢ OpUrHHATHOTO H300paKeHHE, S € CTero H300paKEHUETO.

2.2.Peak Signal to Noise Ratio

Peak Signal to Noise Ratio (PSNR): M3uucisiBa ChbOTHOLMICHHETO HA IIOJE3HHUS
CHUTHAJI KbM IIyMa 33 CKPHTO M300pakeHHe ChC CTET0 N300paXXeHUETOo, KaKTo € JaJICHO B
(2), kpaero MAX e cTOHHOCTTa Ha MAKCHMAIHUsI OPOi Ha MHKCETUTE OT W300paKeHe-
TO, CKPUTHTE U CTET0 M300pakeHHs, KOUTO TpsidBa Ja ca ¢ eIHAaKbB pa3mMep u tull. [lo-
Bucokata croitrnocT PSNR coun mo-BHCOKO Ka4eCcTBO U ChOTBETCBHE MEK/Ty IBATE BXOI-
HU N300paXeHUSL.
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2.3.Weighted Peak Signal to Noise Ratio

Weighted Peak Signal to Noise Ratio (WPSNR): e kadecrBen mokasaren pa3pabo-
ter or Voloshynovskiy u cbrp., xouto ocHoBHO Ha Gasara Ha croitrHoctTa Ha NOise
Visibility Function (NVF) karo koeduireHT 3a KOPEKIHs, KOWTO ¢ KIacCHPUINpaH B
M300paKCHIETO Bh3 OCHOBA Ha TEKCTypHpaHa H MeprdepHaTa 30Ha, KAKTO BIPAKIAHETO
Ha TAHHHUTE B Ta3u 00JaCcT MOXKeE []a Ce CKPHE B JAHHHUTE ehEeKTHBHO C MAJIKO CMYILICHHUSI.

2.4.Human Visual Based Measurement

HVS e npyr BaxxeH QakTop 3a U3MepBaHe Ha HEJOJIOBUMOTO MEKILY CKPUTO U CTe-
ro m3oopaxenue. OCHOBHATa UAEs €, e Xopara ce 3aHMMaBaT C PA3IHMIHU XapaKTEepHC-
THUKU Ha KOHKPETHH H300pa’kKeHMs, KOUTO BKJIIOYBAT OPHEHTANNs, KOHTPACTA, SPKOCT,
TekcTypa U T.H. CKpUTOTO M300pakeHHe U CTEro M300pa’keHneTo TpsibBa Ja ce TpaHc-
dopmupa B uecroren momeitH ¢ momomra Discrete Wavelet Transform (DWT) wmu
Discrete Fourier Transform (DFT). Cren ToBa, Contrast Sensitivity Function (CSF) ce
M3II0J13Ba 32 CKpHBaHe B crero uzobpaxenus. Crnen CSF ce usnon3ar Gpuitpu ¢ pas-
JIMYHM TEXHUKH, KOUTO MOTaT Ja OBbJaT M3IOI3BAHH 32 M3YMCISIBAHE HA KAaUeCTBOTO Ha
n3o0pakenrero. OCBeH TOBa ce M3MON3BaT pa3andHu HVS monenu 3a u3dmcisiBaHe Ha
KauecTBOTO Ha M300paxkeHueTo. B neiictBuTenHocT, HVS kayecTBeHHTEe MOKa3aTenu ca
Hal-OJIM3KY [0 TTOKA3aTENNTE HA CyOSKTHBHUTE H3MEPBAHUSL

2.5.Universal Image Quality Index.

Universal Image Quality Index (UQI): Uunekc 3a yHuBepcanHO n3MepBaHe Ha Ka-
YECTBOTO Ha M300pKEHHETO MEXAy IBe Bxomsamm m3o0paxenmsi[3]. Toszu momxox ce
OCHOBaBa Ha KOH(UTr'ypupaHe Ha TpH (akTopa, KOUTO ca IPKOCT- U3KPUBSBAaHE, KOHTpac-
THO M3KPHUBSIBAaHE U CTPYKTYPHH CPaBHCHHs. BBIPEKH TO3M MHAEKC € MAaTeMaTHYEeCKU
nedunupan 6e3 ga ce oruuta HVS, ekcriepuMeHTanHu pe3y/iTaTi IOKa3Bat, 4e OT HEro
Ce pa3KprBa HEBEPOSTHA HAJSKTHOCT ChC CyOeKkTHBHA orenka 3a kadectBo. UQI e mo-
edeKTHBHA OLICHKa Ha Ka4yecTBOTO B cpaBHeHHe ¢ MSE u PSNR.

2.6.Structural Similarity Index.

Structural Similarity Index (SSIM): IIpe3 2004 r. Wang u HEeroBusT eKu pa3pado-
tiin SSIM [6]. SSIM u3mepBa kadecTBOTO Ha H300paKeHUETO Ha Ga3aTa Ha OPUTHHAI-
HUs 00pa3, KoWTo e 0e3 m3kpuBsiBaHe. SSIM HHIEKCHHUTE BB3MPUEMAT TPELIKU, KOHTO
O3HAYyaBaT, Y€ W3KPHBSABAHETO Ha HM300pP)KCHUETO € B NMPOMsHATA Ha CTPYKTYpHATa
unpopmarus. OneHkara ce OCHOBaBa Ha MTUKCEIUTE, KOUTO Ca B3aUMOCBBP3aHU 0COOCHO
KOTaTo TEe3W IUKCENIH Ca IPOCTPAHCTBEHO OH30.

2.7.PSNR-HVS

Cropen Egiazarian u ap. B [1] e mpezncraBen afanTHBeH KadeCTBEH MOKa3aTell Ha
PSNR, karo ce Bzemar npeasua HVS. OcHoBaBa ce Ha cpeJjHa CTOHHOCT Ha M3MECTBAHE
M KOHTPACTHO pa3UIMpsiBaHe, M3MOJI3BaliKKM MPO30pell 32 CKaHUPaHe, KAKTO € MOKa3aHo
Ha Qurypa 1.
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®ur.1. CpaBHsBaHE CTETO U MPUKPUBAIIO H300pAKEHIE
2.8.PSNR-HVS-M

Cropen [2], To3u mokasaren e Ch3iaJeH ¢ el Ja MOBHIIM e(pEeKTHBHOCTTA Ha
PSNR u MSE. Pa3zzenst BXOmHOTO H300paxkeHre B 8 x 8 mpumokpuBariy OIOKOBE 4pe3
npunarade Ha DCT xaro 8(i, J). Cnex ToBa, pasnukure B 8(i, j) 32 CKPHUTOTO U CTEroO
M300paKEHUETO Ce MpeHacaT € 0yokoBeTe ¢ momornTa Ha Contrast Sensitivity Function
(CSF). ®urypa 2 nokassa ocHoBHaTa 6110k-cxema 3a PSNR-HVS-M.
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®ur.2. biok cxema Ha PSNR-HVS-M
2.9. Cybexkmuena oyenka

Cy0eKTHBHOTO Ka4eCTBOTO Ha CTEr0 M300pa’KeHUsTa Ce OLEHABA Upe3 OCPEAHCH
pesynrar. Pesynrara e omucad B [7], Ka4ecTBOTO Ha M300paKeHHE € OIEHEHO MO CKala
or 1 no 5, kato cnen ToBa ce Hopmaimsupar jgo 1. Difference Mean Opinion Score
(DMOS) ce m3umcsiBa U ce HOPMATU3UPA 10 CPABHEHHE ¢ OOCKTUBHHUTE MMOKA3aTeNH 3a
KauecTBO. 3HCKBa ce Ja ce M3SCHU KOe M300paKCHHE ¢ MPHUKPHBAILO M KOE € CTEro
n3obpaxenue. OrneHsBar ce Ha 6azata Ha MOS pelTHHT, KOWTO MOXe na Obae OT oT-
mmauo (5) mo momro (1), kakro e mocodeno B Tabimma 1.

Ta6xa. 1. MOS peiitunr

[ MOS | Quality | Impairment |
5 Excellent Unnoticeable
4 Groosd Notceable but not irmitating
3 Fair Shightly irmitating
2 Poor Irmitating
1 Bad Very imtating

PasnukuTe ca HyJIeBH B CITydail Ha MpENpaIaHe Ha M300PaKeHHETO, OTCTPAHEHO €
3a JOMBJIHATENHA 00paboTKa, mMpeBphimaT ce B Z-pesynrtatu [8]. Ilomyuenure Z-
pesynraru ce Maradupar or [0,1], 3a na ce ch3aaze moaxoisi Mozen 3a orenka. DMOS
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MOXe€ Jla Ce M34YHCIIM KaTO CPEeOHATa CTOMHOCT HAa BCHUKM TECTBAaHU Z- PE3YNTaTH 3a
KOHKPETHO M300pakeHHe.

2.10. Kopenayuonen ananus

3a /1a ce aHaIM3Upa BpB3KaTa MEX Iy cyOekTnBHa oneHka 1 PSNR, ekcriepuMeHThT
BKJIIOYBA CKPUBAHE HA €JJHO U CHILO TailHO ChOOILICHHE B YCPBEHA, 3€JICHA U CHHS KOM-
[OHEHTA Ha MHKCENUTEe Ha u3obpakenusita Lenna and Pepper ¢ nomorra na LSB (least
significant bit) meroma. CroitHocrta PSNR 3a Brpakaare Ha chlara YepBeHa, 3eleHa i
CHHS KOMIIOHEHTa Ha IHKCEIHWTE B CTero M300pakeHumeTH e momoben ha Lenna and
Pepper n3zo6pakenunero, KakTo € moka3ano B tabnuia 2. Ctero n3odpaxeHusTa ca pasr-
JIeJaHW OT YOBCIIKHM OYM, CPABHEHO € KaueCTBOTO Ha OPUTHHAITHOTO M300paXkeHHe 3a
BCEKO crero u3o0paxeHue. IIpoBepkara € H3BBPIICHA, 3a Ja CC HANpaBH OLICHKA Ha
BCEKO crero m3obpakerne ¢ nomomira Ha 10 nabmronarens. Ha ¢urypa 3 u 4 ca mpec-
TaBEHH, Hail-ONM3KO 1O OPUIMHAIHOTO CTET0 W300pa)KeHHE, a MIMCHHO TOBa C Brpakia-
HETO Ha JaHHHTE B CHHUS LBETOBH KaHai. JIOIIO CTero u3o0pakeHHE € MOIY4YeHO C
BrPa)XIAHETO HA JaHHHTE B 3CJCHMS LIBETOBHM KaHall. Ta3d OLCHKa MO3BOJsBA Ja ce
pelaBa Bb3 OCHOBA Ha YyBCTBHTEIHOCTTA Ha YOBEIIKOTO 3PEHHE, YOBELIKUTE OYH Ca I10-
YYBCTBUTEIHH KbM 3€JICH LBAT U [I0-MaJIKO YyBCTBUTEIIHI KbM CHH LIBAT.

Ta6mn. 2. Croiinoctu Ha PSNR
[ Color [ PSNR (Lenna) | PSNR (Pepper) |

Red 453087 | 44 8547
Green 45 3057 44 B658
Blue 453158 44 R789

B nombiiHeHNE, 00EKTUBHU M CyOSKTHBHH OIEHKH 33 KaUeCTBOTO HA M300paKeHH-
€TO ca HOPMAIIM3MpaHH, 3a Ja MpeAcTaBsT cpaBHeHHe. urypa 3 u 4 nokasBar pesyinra-
THTE OT KadecTBOTO Ha m3o0paxkenmero (Lenna and Pepper), chOTBETHO pasinKara
nokazana B MOS e cpeana oreHka. Thil KaTo HapacTBa ¢ yBEJIMYABAHETO U CE U3KPHBS-
Ba, JOKATO APYTUTE ITOKA3ATEIN UMAT IPOTUBOIIOIOKHO ITOBEICHHE.

®@ur. 3 Our. 4

OOEKTHBHHUTE KayeCTBEHH IOKA3aTENH, KOMTO c€ PHKOBOIAT OT (yHKumure HVS
UMaT Mo-700pa Kopelamust chC CyOEKTHBHA OICHKAa B CpaBHEHHE CHC CTAHIAPTHUTE
MSE u PSNR. HaekchT 3a yHUBEPCAIHO KaueCTBO Ha M300paKEHUETO € MOoKa3all Haii-
BHCOKa KOopeJanus ¢ CyOeKTHBHA OIeHKa, OiarogapeHue Ha cocoOHOCTTa CH J1a OTKpH-
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Ba SIPKOCT — U3KPHBSIBAaHE, a 3ary0ara Ha KOpeNalyaTa Ha CKPUTH U CTETO N300paKeHUs
e orerkara UIQI.
Tabn. 4. KauecTBeHu mmoKa3arean

| Quality Assessment Metric | Processing Time (second)

PSNR (.2548
PSNR-HVS 11.6482
PSNR-HVS-M 11.9854
55IM 0.3845
U0l 0.2578

3. 3ak/oueHue

CpaBHUTEITHOTO H3CIEABAaHE Ha CHINECTBYBAIIUTE ITOKA3aTENH 3a Ka4eCTBOTO Ha
N300paXEHUETO ce M3BBPIIBA 33 CTeraHorpadaHn n3oopaxenus. OmeHkara 3a KadecT-
BOTO Ha M300pa)XEHHETO M3II03Ba OOEKTWBHH KAadeCTBEHH IIOKa3aTelH B o0yiacTTa Ha
creranorpausita € CpaBHEH ChC CyOEKTHBHATA OLIEHKa, m3BbpineHa ot 10 Habmoxareny.
YcraHoBeHO e, ue n30paHuTe OOCKTUBHHM ITOKA3aTENH MMaT ciaaba Kopemarws, a cyOek-
THUBHATA OLEHKAa MOXKE Ja He ycIiee Ja Ja/ie TOYHa OLCHKA 3a M3IIBJIHEHUETO Ha aaropu-
ThM 3a cTeraorpadus. HVS GasupaHu mokaszaTeny UMar mo-godpa Kopenaaus CIpsiMo
CTaHJApTHHUTE MUKcenu Ha 0a3a mokasartenure kato MSE u PSNR, ToBa nokassa edex-
THUBHOCTTA Ha W3IM0J3BaHeTo Ha (yHkuuuTe Ha HVS B mokaszarenurte 3a oLeHKa Ha Ka-
9YECTBOTO.
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MEPKMU 3A 3AIIIUTA HA YEB ITIPUJIOKEHUSA OT ATAKHA

Jdumursp T. JoiiunHoB

ep. Lymen, ya Kapen Llkopnun 1

MEASURES FOR PROTECTION OF WEB APPLICATIONS
Dimitar T. Doychinov

Abstract: The purpose or this papers is to make a review of most distributed attacks against
web application and suggest some measures for protection.

Keywords: web-attacks, injection, cross-site scripting, web-security.

YBon

B aHeIHO BpeMe KIIF0YOBO 3HAUYCHUE 33 CUT'YPHOCTTA Ha KOH()UICHIMATHUTE JaHHU
€ MPOEKTUPAHETO M M3IIOI3BAHETO Ha PA3IMYHU METOIM U TEXHUKH 3a 3aIl[UTa Ha H3II0J-
3BaHUTE CHCTEeMH. [IOTEHIMAICH NOCTHI O MOBEPUTEIHHWTE JAaHHH HAa KOMIIAQHHUSTA
MOXe€ J]a ce MOITydH AOpH mpe3 Opay3sp. ChInecTBYBaT MHOXKECTBO CTaHAApTH 3a 0e30-
macuoct (PCI DSS, NIST u ap.), mexxaynapoxuu kpurepuu (ISO/IEC 27005:2011, ITIL,
COBIT u np.) u 3akoHomarenauTe Hopmu. CHrypHOCTTa Ha WeD - mputokeHusta TpsoBa
Jla Ce 3aj1ara B €Tala Ha TSXHOTO IPOCKTHPAHEe U pealli3upaHe, a He B MOCIICICTBHUE.

B uscnenpane wa Open Web Application Security Project (OWASP) B obnacrTa Ha
ye0 CHT'ypHOCTTA Ca [TOCOYCHH JIeceTTe Hali-pasnpocrpaneny 3amnaxu 3a 2017 . [1].

Al - HTHXKEKTHUPAHE. Tlposisa Ha SQL umkexktupane e, KOrato HEMpOBEPEHH
JIAHHH Ce U3IpAIlaT Ha IPIIOKEHUETO KaToO 4acT OT KOMaH/a Wi 3asiBKa. BB opma 3a
3asiBKa Ce€ M0jlaBa IapaMeThp, KOHTO OCBeH MH(OpMALHATA, ChAbpKA U JOMBIHUTEICH
SQL kon.

LDAP Injection e Texnuka, ©3MON3BaHa 3a aTaka Ha yeO caiToBe, KOUTO KOHCTPYH-
pat LDAP Tbpcene oT BXOAHU JaHHM OT moTpebutenure. CHTYpHOTO yeO NMprIoXeHHe
Jla TIPOBepsiBa JTAHHUTE, MOJAJCHH OT HOTPEOUTENsl Ipeay Aa KOHCTpyHpa 3asBKaTa 3a
ThpCEHE. YS3BUMOTO MPHJIOKEHHE HE (QHUITPHpA MOIXOASAIIO BXOAHHTE JAHHU U JaBa
BB3MOXKHOCT 32 MHKEKTHpaHEe Ha KOJ OT cTpaHa Ha atakyBaumst. [{L_08]

IIpeoomepamssane u uzbnzeane na amaxu ¢ SQL unscexyun

CTBIKH, KOUTO OPraHU3ALUATA MOXKE J1a IPEeAIpUeMe:

® OrpaHMYaBaHE HA MPUBMIICTHUTE 32 JOCTHII HA MOTPEOUTENHUTE: HA CIY)KUTEIIH-
T€ U MOTPEOUTENNTE Ce MPEOCTaBs OCTHII 0 MH(OPMAIHS, CaMO OT KOSITO ce
HYKZIasT 3a Jla M3MIBJIHSABAaHE HA CBOUTE 33/1a4H;

e OUTETHOCT HA MTOTPEOUTENNTE 10 OTHOMICHHE Ha CUTypPHOCTTA: pa3paboTaunn
Ha ye0 caiiTa mo3HaBaT 3amiaxure oT SQL MHKEeKUuH U 10OpUTE NPAaKTHKH, C
KOUTO Jja 00e301acsaBaT CbPBbPHUTE.
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e orpaHnuYaBaHe Ha MH(OpMaIWATa, M3BEXKJaHA OT codTryepa Ha yed ChpBBpa
IIPY HAJIM9UE Ha TPEIIKa.
® TECTBAaHE Ha yeO MPHUIOKECHUETO JalIH ¢ MOATIMBO Ha ataka ¢ SQL MHKeKIums.
A2 — HapyueH npouec Ha aBTeHTHQUKHPaHe U ynpaBjeHue Ha cecuure. Hen-
PaBHITHOTO M3IIOI3BaHE HA (QYHKIMUTE HA NPHUIOKEHUETO, CBbP3aHU C HACHTU(DHUIPaHe
U yIOpaBlICHWE HA CECHHTE, ITO3BOJSIBA HA aTaKyBAIIWMTE Ja KOMIIPOMETHpPAT IapOJH,
KITFOYOBE WM CECHHHU MACHTU(HUKATOPH, C LIe] NPHI0ONBaHEe HACHTHIHOCTTA Ha JPYTH
MOTPEOHUTENH.
IlIpeoomepam=sasane
BHIMaTETHOTO M MPAaBUITHOTO M3IIOI3BAHE HA MEXaHM3MHUTE 3a IPOBEPKA HA aBTCH-
TUYHOCTTAa Ha MOTPEOHTENSI M 3a YIpaBJICHHE HA CECHsITa 3HAUMUTEIHO HaMasiBaT Bepo-
SITHOCTTA 33 BB3HHUKBAHE HA IpoOieM B Ta3u obnact. JloOpa mbpBa cThIKa € aeduHupa-
HETO B NTOJMTHKATA 33 CHTYPHOCT KakK IIle CE YIpaBJIsIBaT ITEIHOMOINMTA Ha MOTpebuTe-
nmTe. V3IbIHeHNeTo Ha Ta3u € KIII0YOBO 33 HAJMYMETO Ha HAJEeKACH U CTAOWICH MeXa-
HU3BM 3a YOCTOBEPSIBaHE M yIpaBICHUE Ha cecusTa. Hskon oT Hal-BaXKHHUTE €JIEMCHTH
ca:
® CHJIHHM TIApOJI — KbM IApOJH TPsiOBa 14 MMa M3UCKBAHUS 3 CIOXKHOCT, Jia ce
IIPOMEHSAT NEPUOANYHO U J]a HE C€ JOMyCKa ITIOBTOPHO M3IIOJI3BAaHE HAa CTApH
IapoIy;
® U3MI0I3BaHE HA MapoiaTa — OrpaHMYaBaHe Ha OpOsl ONMUTH 32 BBHBEXKIAHE HA
IapoJa, MHOTOKPAaTHHATE HEYCTICIIHN ONUTH 3a BIM3aHE TPSOBa Ja Ce PErucr-
pupar. [lorpe6urenute TpsibBa ma Gbaar wHbOPMHUpaHU 3a marara / Haca Ha
MIOCJTIEAHOTO CH YCIICIIHO BIM3aHE M Ha Oposl Ha HEYCHEIIHUTE OMUTH 3a JI0C-
THII 10 ipodrita cu;
® MEXaHU3bM 3a CMSHA Ha [TApoiaTa — MPHU CMSHA HA IaponaTa moTpedurenure
3a ca JUIBKHHM 12 IPEJOCTaBAT cTapara IHapoia, KakTo ¥ APYrHu JaHHH OT Ipo-
¢una cu.
® ChXpaHECHHE Ha MapOJIUTe — BCUYKHU apOH TPSIOBA Ja Ce ChbXPAHABAT U XCIIH-
paHa WM Kpuntupana ¢Gopma, 3a 1a TH Iperna3n OT KOMIPOMETHpaHe, He3a-
BHCHMO OT TOBA KbJIC TE CE ChXPaHsBAT.
® 3aIMTA HA THJIHOMOIINSATA TP MPEHOC — EIWHCTBEHATa e(DEKTHBHA TEXHUKA €
Jla KPUITHPA Henust Tpaduk.
e Kemupane B Opaysepa — JaHHHTE 3a YJOCTOBEPSABAHE U cecust He TpsOBa 1a 0b-
nar mpeacraBeHn karo yact ot GET mero, TpsiOBa na ce u3mon3aa.
VYupasnenue Ha MOTPEOUTEIICKUTE aKayHTH:
® IIPOBEpKaA 32 HEAKTHBHU aKayHTH,
® J1a HE Ce M3I0I3BaT OOIIOM3BECTHHU NTOTPEOUTEIICKH aKayHTH;
e J1a He Ce M3II0I3BAT BrPaJIcHH aIMHHICTPAaTOPCKU aKayHTH;
® U3MIOI3BAlTE PA3IMYIHU AIMUHHACTPATOPCKH aKaYHTH U IapOiH 3a BCEKU ChbP-
BBD.
VYrpaBneHue Ha CHI'YpHOCTTa Ha ChPBBpa:
e OrpaHMYaBaHE Ha JOCTHIIA CAMO 0 aJMHHHCTPATOPUTE;
® aBTEHTHKANUs Ha BCHYKH HUBA.
® U3MI0I3BaHE HA OIUTHH 3aIMCH U JIOTOBH (haiinoBe. 3a MpearoduTaHe € J0oro-
BUTE (haiiyIoBe 1A ce Ma3aT Ha OTACICH ChPBEP.
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A3 — BubkBane Ha HexenaH kox (Cross-Site Scripting /XSS/). Bp3uuksa koraro
MPUIIOKEHUETO M3Mpallla HEIPOBEPECHH JaHHU 32 M3IbJIHEHUE KbM Opay3bpa Ha MOTpe-
outens. XSS 103BoNsIBa Ha aTaKyBalllUTE Jia U3IIBJIHAT KO B Opay3bpa Ha moTpeOuTeNns,
MOCJIC/ICTBUSTA OT KOETO Ca OTBIMYAHE HAa MOTPEOUTENICKaTa cecus, MPOMsHA BUIa Ha
ye0 caiiTa WM NpEeHAcOYBaHE HA MOTPEOUTENsI KbM CAHT C BPEIOHOCHO ChIbpIKAHHME.
Te3u npoOHBH OOMKHOBEHO CE ABbJDKAT Ha JIMIICAaTa Ha IPOBEPKa Ha BXOAHWUTE IaHHH Ha
MPHIIOKEHUETO, MTOCTHIIBAIIY Ype3 yeO (GOpMHU WK MapaMeTpH B KIMEHTCKHUTE 3asBKH.

XSS arakure ce IensAT Ha TPU OCHOBHHU BHJIA'

o Non-persistent (Reflected) — Bp3MokHa € Tpu caiiToBe, B KOMTO BXOJIHH JIAHHH,
MPEOCTABEHU OT yeO KIMEHTa Ce BU3YAIM3MpPAT IUPEKTHO B Opaysbpa. Ipu
TO3U THI MH)KCKTHPAHHUAT CKPUIIT CE BPBIIa OT yeb chbpBbpa nox Gopmara Ha
CHOOILICHUE 3a TPEIIKa, Pe3yaTaT OT ThPCEHE WM JIPYr OTTOBOP, BKIIFOYBALLL
YacT WM LEIUTE BXOAHH JaHHH, TIOJaICHU KaTo 3asBKa. ATakaTta MOXe Jia ce
OCBIIECTBY M 4Ype3 M3MPAIIaHETO Ha CIICMHATHO MOATOTBeHA BPB3Ka, (MO e-
mail HampuMep), MacKkdpaHa Ja HM3TIeXKIAa KATO HOPMAllHA TPErpaTKa KbM
caifT. Twif KaTO MOTPEOUTENAT UMa TOBEpUE HA CAiiTa, TOH OTBaps Bpb3KaTa U
CTaBa JXepTBA Ha aTakara.

o Persistent (Stored). Tosu Trr XSS araka € Bb3MOXKHA TIPH CaiiTOBE, B KOMTO
JTAHHH TIPEJOCTaBEHH OT MOTPEOUTENS Ce ChXPaHsBaT Ha ChPBHpPA U CE HU3MOJ-
3BaT 3a TeHEpPUpaHe Ha IMHAMUYHO ChIbpXKaHUe, 6e3 Ja ce mposepsBaT. Ara-
KyBalMAT U3IIpalla 3JI0HAMEPEHO ChIbpIKaHHE, KOETO CE ChbXpaHsIBa Ha Chp-
Bbpa. Korato qpyru morpeduTenu moceTsr CTpaHHara, KbAETO TOBa ChIbP-
JKaHHE Ce BH3yallM3Upa, TE CTaBaT JKePTBA Ha aTakata. ATak OT TO3H THI ca
Haii- 4YeCTO CPEIIaHH B MPHIOKEHHS, KOUTO MO3BOJISBAT HAa MOTPEOUTENHTE 1A
M3IpalaT KOMEHTapH KbM ChIbPKAaHHETO Ha CTpaHUIUTE. BmecTo craHmap-
TEH KOMEHTap, aTaKyBalMAT U3Ipalia KoJ, KOHTO IpH JIMICa Ha IPOBEpKa ce
M3ITHJIHSBA 32 BCHUYKH MOTPEOUTENH, KOUTO BUIAT KOMEHTapa. To3u TUII aTaku
ca MO-MOIIHHM, Thil KaTo DOCTUTaT JO BCHYKU MOTPEOUTENH, KOUTO OTBOPST
KOMIIPOMETHpaHaTa yed CTpaHuIIa.

e DOM Based. ITo-psiaxo ce cpemnar DOM Ga3upanute aTaku, KOUTO C€ H3IThJI-
HSBAT W3IS0 OT CTPaHa Ha KiMeHTa. Te ca Bb3MOXHH, Korato JavaScript kox
M3I10J13Ba TUPEKTHO JaHHU oT DOM obekTh.

IlIpeoomepam=sasane

Hsikon 00IIONpHETH MPaKTUKK 32 NpEeJOTBpaTsBaHe Ha XSS BKIIOYBAT TECTBAHE HA
KOZIa Ha MPUJIOKEHUETO IPEAN BHEAPSABAHE M OTCTPAHSABAHE HA YSI3BHMOCTHTE CBOCBPE-
MEHHO. Yeb pazpaboruniure TpaOBa Aa GIITPUPAT BHBEKAAHNUTE JAaHHU Ha MOTpeOuTe-
JIMTE, MPEeMaxBaiku Bb3MOKHHUTE 3JI0HAMEPEHH 3HAIM U CKPUIITOBE.

KonkoTo BpeMeTO BBPBH HAIpes, TOJIKOBA MONO0PU CTAaBaT XaKepPUTE, U3MON3BAHKH
KOJICKIIMSI OT HaOOpHM ¢ MHCTPYMEHTH, 3a Jla YCKOPAT Ipolieca Ha EKCIUIOATHpaHe Ha
yazBuMoctute. ToBa 03Ha4aBa, 4e MPOCTOTO BHEApPsBaHE Ha Te3u o0 XSS mpakTHKA
3a 3alIuTa Beye He € JOCTaTh4HO. IIpolechT Ha 3aliuTa U NpeoTBpaTsBaHe TpsAOBa 1a
3aIll04HE OT OCHOBAaTa M Ja Ce M3rpakzia Harope. IIporecsT Ha IpenoTBpaTsBaHe TpsiOBa
Jla 3all04HE [0 BpeMe Ha pa3paboTBaHeTo. YeO MPUIOKEHHATA, KOUTO ca MU3TPAJCHH C
M3II0JI3BaHE Ha COJM/IHA METOONOIHS 38 CHTYPHO pa3paboTBaHe HA KU3HCHHUS LIUKBI, €
MO-MaJIKO BEPOSITHO JIa TIOKaXXaT ysI3BUMOCTH B OKOHYaTenHara Bepcus. Topa 1ie momoo-
pH HE CaMO CHI'YPHOCTTA, HO CBIIO M e(eKTHBHOCTTA M O0IIaTa LeHa 3a MPUTEKAHHE,
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THI KaTO NONPABSHETO Ha MpoOJeMa Ha JKUBO € IO-CKBIIO, OTKOJKOTO IO BpeMe Ha
pa3paboTBaHeTo.

A4 — HapyuieH KOHTPOJ Ha J0cTbNa. Bp3HNKBA MpH HENPaBIUIHO MpHIAaraHe Ha
OrpaHMYCHHATA 33 JACHCTBHATA HA ABTEHTUKUPAHUTE NOTPEOUTENH. 3TOYMUIIICHH JINLA
MOTraT /1a M3MOI3BAT TE€3M HEAOCTATHIH 3a JOCTHII A0 HEOTOPH3UPAHH (DYHKIUH H/MITH
JTaHHH, KaTO HAIlpUMEp JOCTHIIA IO APYTH aKayHTH, Ja PasriIekXaaT TyBCTBUTEITHU (aii-
JIOBE, Jla IPOMEHAT JaHHUTE Ha APYrHW MOTpeOUTENH, Aa IPOMEHST IpaBaTta 3a JOCTHI U
ap.

IlIpeoomepam=ssane

[IpemoTBpaTaBaHETO HA HEAOCTATHLIUTE B KOHTPOJIA HA JOCTHIIA M3HUCKBA M30HMpaHEe
Ha TOZIXOJ 3a 3alllTa Ha BCsAKAa (QYHKIWS M BCEKW THI JaHHU (HAIpUMep HOMEp Ha
00exT, nme Ha (aiin).

o [IpoBepsiBane Ha JocThha. Besiko m3Mon3BaHe HA TUPEKTHO OOPBIAHE OT HE-
HaJIe’KICH N3TOYHHK TPsOBa /1a BKIIIOYBA IIPOBEPKa 3a KOHTPOJ Ha OCTHIIA, 3a
Jla ce TapaHTHPa, 9 MOTPEOUTEIIAT € YIIBIHOMOIICH 32 MICKaHUS PECypC.

e l3mon3Bane Ha yKa3aHUS 332 HHAUPEKTHO OOPBINEHNE KbM MOTPEOUTEN WK Cce-
cusa. To3u Mozmen Ha KOAMpaHE MPeIoTBpaTsABa HalaJaTeNINTe Ja ce HaCOUBaT
JIMPEKTHO KBbM HEOTOpH3MpaHM pecypcu. Hampmmep, BMecTo na ce mM3mon3Ba
KITIOYBT Ha pecypca, MaJaliusT COICHK OT IIeCT Pa3pelleHH 3a TeKyIIHs MOT-
peburen pecypcu Moxe Jia u3non3Ba Homepara oT 1 10 6, 3a ma mokaxke Kost
CTOMHOCT ¢ n30paia noTpeOHuTesL.

e ABTOMAaTH3MpaHa MPOBEpKa. ABTOMATH3HPAHE Ha MPOBEPKATa 3a MPABIIIHOTO
OTOpU3UpAHE.

A5 — I'pemniky B KOH()UTypanMuTe 3a CHTYPHOCT. 3a IOCTUTAHETO Ha BUCOKO HUBO
Ha CHTYPHOCT € HeoOXOJUMO Jja ce Ae(UHUPAT U MPHIOKAT JONBIHUTEIHH HACTPOHKN
3a CHT'YPHOCT Ha TIPHJIOKEHUSTA, ChPBBPHUTE U OTNEPAMOHHUTE CUCTEMH, Thii KaTo HACT-
poHKHTE 0 MOpa30upaHe YeCTO ca HECUTYPHH.

IlIpeoomepam=sasane

OCHOBHHTE NPENIOPHKH Ca J1a C€ MPIIIOKAT CICTHUTE MEPKH:

e HempekbcHaT mpomnec, KOHTO ymecHsBa OBP30TO M JICCHOTO paslojaraHe Ha
JIpyra cpeza, KOosTo € mpaBmiIHO KoHdurypupana. Cpeaure Ha pa3paboTka, Ka-
YEeCTBEH aHAIW3 W NPOJYKTUBHATA TPsAOBa Ja ObIAT KOHGUTYpHpaHHU HICH-
THYHO (C pasiMYHA TApONM, W3IOJ3BaHM BBB BCsIKa cpema). To3W mporec
TpsOBa 12 ObJe aBTOMATU3UPAH, 32 JIa CE CBEJIE 10 MUHUMYM YCHIJIHETO, HE00-
XOZINMO 32 Ch37[aBaHE HA HOBA 3aIIUTEHA CpeJia.

e [Iporec 3a CBOEBPEMEHHOTO MOATBPKAHE U NPUIaTaHe HAa BCHYKU HOBH CO(-
TyepHH aKTyaJIN3allii U KOPEKIINH Ha BCSIKA pa3TbpHATA Cpena.

e ApXHUTEKTypa Ha NPHUIOKEHHATA, OCUTypsBalia e(heKTUBHO U CUTYPHO pasze-
JISIHE Ha KOMITOHEHTHTE.

e ABTOMAaTH3MpaH MPOIIEC 3a MPOBEPKa, Ue KOHPHUI'YpalMUTe U HACTPOUKUTE ca
MIPaBIJIHO KOHQHUTYPHPAHU BbB BCHUKH CPEJIH.

A6 — U3TnyaHe Ha YyBCcTBHTEIHA HHGopMauusi. MHOro ye6 NpuioKeHHs He 3a-
IIMTaBaT B JOCTAaThYHA CTEIIEH UyBCTBUTENIHATA HH(OPMAIHS KaTO HOMEpa Ha KPEAUTHU
KapTH, JINYHYA JaHHW ¥ JAHHU 32 yJOCTOBepsiBaHEe. ToBa JAaBa BH3MOXHOCT Ha aTaKyBa-
IUTE Ja OTKPaJHAT WIN A2 MOAUGUIMPAT TaKKUBa CIa00 3alUTEHHU JaHHHU C IIeT U3BBP-
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IIBaHE HA W3MaMU C KPEJUTHHU KapTH, KpakOa Ha CAMOJIMYHOCT, WX JIPYrH MPECThILIC-
Husl. YyBCTBUTEIHHUTE JaHHH CE HYXKIASAT OT OMBJIHUTENHA 3aIIUTa KaTO KPUNITHPAHE B
MSCTO WIIM TIPU TPEHOC, KAKTO M CIICIHMAIHU MPEANa3HH MEPKH, KOraTo ce OOMEHST C
Opay3spa.
IlIpeoomepam=ssane
3a BCHUKM YyBCTBUTEIIHH JaHHU TPsIOBa a Ce CIIa3BaT CJICAHUTE MPEOPHKHU:
e B3emaHe mpenBuj Ha 3alUlaXWTE 3a JAHHHUTE, KOMTO C€ 3allUTaBaT, BCHYKH
YYBCTBUTEIIHM JIaHHU TPsIOBa Ja ca KPUIITHPAHH NPH ChXPaHsSBaHE U MPEHOC
10 HAYMH, KOMTO T'H 3aIlUTaBa OT TE3H 3aILIaxH.
e Jla He ChbXpaHsABAT YyBCTBHTEIIHU JaHHH, Oe3 Ja ca HeoOXomumu. M3nuimHuTe
JTAHHU []a C€ YHUILO)KAT CBOCBPEMEHHO.
e II3non3BaHe Ha CHJIHHM CTaHOAPTHU aJrOPUTMH U CHJIHH KJIIOYOBE M IPABHIIHO
yIIpaBIICHHE Ha KIIIOUOBETE.
e [Taponure /a ce ChXpaHSBAT C AITOPUTHM, CIELMATHO IPEIHAa3HAYCH 32 3ally-
Ta Ha mapona, karo berypt, PBKDF2 wm scrypt.
e JleakTHBHpaHEe Ha aBTOMATHYHOTO JOBBpIIBaHE Ha (HOPMYJSIPH, M3UCKBALIU
YYBCTBUTEIIHU JIAHHH, U JICAKTHUBUPAHE KEUIMPAHETO 33 CTPAHHIH, ChbPIKAILIH
YYBCTBUTCIIHH JAHHH.

A7 — HegocTaTb4Ha 3alIIMTA OT aTaKH

[punoxennsitTa TpaOBa Ta OTKPHBAT, NPEAOTBPATABAT M OTTOBOPSAT HA KAKTO Ha
pPBUHHUTE, TaKa U HAa aBTOMATH3UPAHUTE aTaku. Mnesdra e na ce mpeMaxHaT HEBAIHUAHUTE
BXOIHM IaHHM 4Ype3 ONOKMpaHe Ha ONHTHUTE W MAapKHpaHe Ha BBIPOCHHS aKayHT.
[{L_00}]

IlIpeoomepam=sasane

Vima Tpu OCHOBHH MEpKH, HPENPHEMAaHETO Ha KOUTO NMPEOCTaBs HOCTaThbUHA 3a-
IIMTa OT ATaKH:

e OtkpuBaHe Ha atakd. [Ipu3Hany 3a araka ca: BB3HHKBAHETO JIM HEIIO, KOCTO €
HEBB3MOXKHO J]a ObIe MPUINHEHO OT JISTUTHMHU MTOTPEOUTEITH, PIII0KCHUETO
ce M3I0I3Ba 110 HAYHMH, KOHTO OOMKHOBEHHMST IOTPEOHUTEN HUKOra He OW Har-
paBHIL

e OTroBop Ha aTaky: [|HEBHHIIHTE M M3BECTHATA Ca OT PEIIaBallo 3HAYCHHUE 32
HaBpeMEHHUs 0TroBop. TpsOBa ma ce B3eMe pelleHHe Jau Ie ce OJIOKUpaT
aBTOMaTHYHO 3asBKH, IP ampecu mmm IP obxBarm, ma ce oOMHCIN BB3MOXK-
HOCTTA 3a JICaKTUBHPAHE WX HAOIIONCHUE MOTPEOUTEIICKH aKayHTH, C HeoOu-
YalHO NIOBEACHUE.

o CBOEBPEMEHHO OTCTpaHSBAHE HA TPEIIKU B MPHIOKEHNUETO. OTKPUTUTE TPpeml-
K{ B IPHJIOKEHUETO € HEOOXOIMMO Jla C& OTCTPAHSBAT 3a €HWH JCH. AKO TOBa
€ HeBB3MOXKHO, TpsOBa fma ce anammsupa HTTP Tpaduka, moroka or manxHm
W/WIH M3MBIHCHNETO Ha KOZIA, 3a /1a Ce MPEeIOTBPATH U3IIOI3BAHETO HA YSI3BH-
MOCTH.

A8 - IloanpaBena me:xaycaiiToBa 3asBka Cross-Site Request Forgery (CSRF).
Ta3m araka mpoTH4a B ABE CTHIKW. B mbpBaTa aTtakyBaIusT NMpHHYXOaBa Opay3bpa Ha
aTaKyBaHMs Ja W3MIpaTH 3asBKa, BKIIOYBAINA aBTeHTH(WKupama uHbopManus. BbB
BTOpaTa C€ uanpamar 3adBKA KbM YA3BUMOTO NPUIIOKCHUEC, UIITIC)KIAINN JICTUTUMHHA OT
CTpaHa Ha aTaKyBaHMUI.
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IIpedomepamsasane. BxmoupaHe Ha HETPEIBUINM TOKCH BBB Besika HT TP 3asBKka,
KOWTO € yHHWKaJeH 3a BCSKa cecHs Ha morpedurens. TokeHa Moxke 1a Obae BKIIOYEH B
CKpUTO T0Ie, 3a Ja ce n3derne nokaszsaneTo My B URL anpeca. [1pu 6pay3spure, mo3so-
JISIITA M3TI0J13BaHeTo Ha COOKies, Moxe 1a ce m3mon3Ba ¢uara "SameSite = strict™.

A9 — M3nou3BaHe Ha ysA3BMMH KOMIOHeHTH. KOMIOHEHTH Karo OHOIMOTEKH U
Ipyru copTyepHH MOIYIIH Ce M3IMBIHABAT C ITBJIHM NpHUBHIETHH. M3mom3BaneTo oT aTa-
KyBaIlysl Ha YS3BHMOCTTa Ha JaJ€H KOMIIOHEHT 9YeCTO BOAM JIO CEpHUO3Ha 3aryda Ha
JTaHHY WM TIOEMaHe Ha KOHTPOJ HaJl ChPBBP. [IprnoxkeHusaTa H3M0M3BaIy KOMIOHEHTH
C U3BECTHH YSI3BIMOCTH KOMIIPOMETHPAT 3aIINTATa CH M JaBaT B3MOXKHOCT 3a M3BBPIII-
BAHETO HA PEHIIa.

IlIpeoomepam=ssane

IToBeueTo KOMIOHEHTHHU NPOEKTH HE CH37aBaT MONPABKH HA YI3BHMOCTH 3a CTapH
BEPCHH, TaKa 4e eJUHCTBCHIST HAUHH 32 OTCTpaHsIBaHEe Ha MpolieMa e HaJCTpoHBaHe 10
cliesiBaIaTa BEpCHs, KOETO MOXKE Ja M3HUCKBA APYIH IPOMEHH B Koxa. Pa3zpaborunmmre
Ha copTyep € HeoOXOIUMO Jia CIa3BaT CICIHOTO!

¢ HempekbcHaTo HAOIIONCHNE HA BEPCUUTE Ha KOMIIOHCHTHUTE OT CTpaHa Ha KIIH-
€HTa U ChPBBbpPA M TEXHHUTE 3aBUCHMOCTH, KaTO M3IOJI3BAT€ MHCTPYMEHTH 3a
MIPOBEpKa Ha BEPCHH.

¢ HemnpekbscHaro cnenene Ha n3todnuiy kato NVD 3a ysa3BuMocTH B KOMIIOHEH-
TuTe cu. M3mom3Bane Ha MHCTPYMEHTH 3a aHAJIM3 Ha ChCTaBa Ha codTyep, 3a
aBTOMATH3HUpPAHEe Ha IPOIIeca.

o Ananmm3upaHe Ha OMONMMOTEKHTE, 3a J1a ce IPOBEPH, Ue T€ Ca AEHCTBUTEIHO H3-
BUKAHU 10 BpeMe Ha W3MBJIHEHUE, PN Ja Ce IPaBAT MPOMEHH, ThH KaTo Io-
roJIsIMaTa 9acT OT KOMIIOHEHTUTE HUKOTa He Ce 3apekIaT WM He Ce N3BUKBAT.

¢ BrBexxmane Ha BHpTYyaJeH clloH, Koiro anammupa HT TP tpaduka, moToka ot
JAaHHW WIA M3IMBIHCHHETO Ha KOAA W MPEeNOTBpaTsSBa EKCIUIOATHPAHETO Ha
YSI3BUIMOCTH.

A10 — HenpoBepeHH NMpeHACOYBAHUS W Npenpamanus. Yed NpUIOKEHHS Y4ecTo
MIPEHacoYBaT U Mpemnpalar IoTpeduTeanTe KbM APYTH CTPAHUIM U CAiTOBE, M3M0JI3Baii-
KM HEHAASKIHU ITAHHU 3a ONpEeJeNsHe Ha JeCTHHaIusATa. JIumcara Ha mpoBepka aaBa
BB3MOXKHOCT Ha aTaKyBaIIUTE J]a MPEHACOYAT JKePTBaTa KbM JIHKIMBH CAiTOBE MM A
M3I0JI3BAT MpeTIpalnaHe 3a MoIydaBaHe Ha HEOTOPU3HPAH JIOCTBHII IO CTPAHHUIIH.

IlIpeoomepam=sasane

Be3omacHoTO M3M0ON3BaHE HA MPEHACOUBAHMS M MIPEHPAIAHIS MOXE JIa CE U3BBPIIU
TI0 HAKOJIKO HaYMHA!

e /30sTBaHe HA M3MOI3BAHETO HA IIPEHACOYBAHMS M HPETIPAIaHus.

e [Ipn m3mo3BaHe fa He ce BKJIIOYBAT IIApaMETPUTE Ha HOTPEOHTENs IpU HU3-
YHCIIIBAHE HA MECTOHA3HAYCHHUETO.

e AKO MapaMeTpuUTe Ha MECTOHA3HAYEHHETO HE MOoraT Jaa ObaaT m30erHaTH,
TpsiOBa J1a ce TMPOBEPH Jaly MIPEAOCTaBEHATa CTOIHOCT € BaJHWAHA U pa3pelie-
Ha 3a oTpeduTes.

e [IpenopbuBa ce BCHUKHM TAaKWBa ITapaMeTpH Ha MECTOHA3HAYCHHETO 1a ObJaT
komupanw, a He aedcreutenuusat URL agpec mwim wact ot URL anpeca, a Ha
CHPBBpA TO3M KOA Aa ce nmpeobpa3ysa B nenesus URL ampec.
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M30srBaneTo HA TAKMBA HEAOCTATHIM € M3KIFOUHMTEIHO Ba)KHO, Thil KATO TE ca 00u-
YaifHa 11eJ1 Ha 3JI0yMHIIUICHH JIMIA, OMUTBAIIH CE JIa CIICUENIAT JOBEPUETO HA OTpeduTe-

JIA.

3ak/i0ueHne

ArtakuTe cpenry yeO MpUIOKEeHHITa MOXKe 1a KOCTBAT He MAJIKO BpeMe M (PMHAHCOBU
pecypcH, KOMIPOMETHpPAHe Ha peryTalaTa Ha OpraHu3anusTa, 1a JoBeJaT 10 IpoOuBH
B CHTYPHOCTTa Ha JaHHHTE. BCHUKO TOBa Hanara M3MOI3BAHETO HAa CTPATETHMH U MeXa-
HHU3MH 3a 3ammTa. HeobxomuMo e ma ce o0bpHE TOISIMO BHUMAaHHME Ha CHTYPHOCTTA Ha
ye0 NPHIOKEHHEeTO OlIe B eTama Ha m3rpaxkpaHero My. JloOpata MHGOPMHUPAHOCT Ha
pa3paboTaunuTe ¢ yS3BUMOCTHTE M HAYMHUTE HA 3aIIUTa OT TSX, TOJIKOBA MO-CHUTYPHO
IIe € JaZeHOTO yeO MPUIIOKEHHE.
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MANAGEMENT TECHNIQUES OF AVAILABLE RADIO FREQUENCY
SPECTRUM INFORMATION IN 802.22 COGNITIVE RADIO NETWORKS

Dyanko K. Hubenov

Abstract: In this paper are given the techniques for management of available radio frequency
spectrum in 802.22 cognitive radio networks. These techniques provide the ability of efficient
utilization of radio spectrum and robust detection of incumbents in order to avoid occurrence of
harmful interference.

Keywords: cognitive radio, radio spectrum sensing, broadband wireless access network, re-
gional area network.

BouBenenne

B Hacrosiiuust JOKNIaJA ca pasrieJaHd CIOCOOUTE Ha KOTHUTHBHOTO Pajyo, MOAIBD-
skaHu oT cranaapt IEEE 802.22 3a 3amura Ha ohULIHaIHUTE TIOI3BATENH U e()eKTHBHATA
paboTa Ha MpPEXHUTE M3rPajieHu 1Mo TO3M cTaHaapT. CIOCOOHOCTHTE CBBP3aHU C KOIHU-
THBHOTO PaJM0 BKJIIOYBAT. YIIPaBICHHE Ha 4eCTOTHHS crekThp (SM) Ha Ga3oBara craH-
st (BS), aBTOMaTH3aIMs HA CKAHUPAHETO Ha YeCTOTHHUS CeKThp (SSA), mocThm 1o
0a3a JaHHHM, YIIpaBJICHHE Ha HACTPOMKUTE HA KaHAJMTE, Cla3BaHE Ha MPUETUTE MOIUTH-
KH, PETUCTPHUpPaHe U clieieHe Ha KineHTckuTe yerpoiicta (CPE), ckanmpane Ha 4ecToT-
HHUS CIIEKTBD U FeOJIOKALIMS.

Beuuku IEEE 802.22 ycrpoiicTBa pasnosiarat chc CllOCOOHOCTUTE Ha KOTHUTHBHOTO
paano, KOETO UM J1aBa BE3MOXKHOCT J]a B3EMaT PELICHHs, CBbP3aHH C TIOBEICHHETO UM B
omnpejeneHa 00CTaHOBKA, ¢ MOMOLITa Ha HH(GOPMANKS MONTy4eHa OT Pa3INYHU U3TOYHHU-
1, KaTO CKaHMpPaHEe Ha YECTOTHMS CHEKTHD, FeOJOKalus, TOCThII 10 0a3a JaHHU U JIp.
Wndopmarmsta ce mpumobuBa dpe3 cCBbp3BaHE ¢ 0a3aTa MAaHHU W/WIN Upe3 AUPEKTHO
CKaHMpPAHE Ha YECTOTHHUS CIEKTHD 3a O(QUIMAIHY MON3BATEIH, YMSITO HOPMaliHa pabora
MoOXe 1a Ob/ie 3aceTHaTa IpH U3MOI3BaHE HA ONpeNesIeHH KaHami oT cTpana Ha IEEE
802.22 ycrpoiicTBara. OcBeH ToBa HH(pOpManuUsTa MOXE 1a ObJe CICACTBUE HA Clia3Ba-
HETO Ha IOJUTHKH PEriaMeHTHPaHU OT o(UIHATHATA OPraHU3alKs OTTOBapsIla 3a TOBa
B 3aBHUCHMOCT OT Jbp)KaBaTa Ha 4MATO TepuTopus ¢ pasnonoxkeno IEEE 802.22 ycr-
poHcTBOTO.
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Ocgen ToBa |IEEE 802.22 ycTpoiicTBOTO CKaHMpa YECTOTHHUS CIIEKTBP 3a Ja OTKPUE
NPUCHCTBHE Ha O(QUIMATHH MOJ3BATENU B paliOHa, Mpeau M MO BpeMe Ha paboTara CH.
CkaHHpaHETO BKIIOYBA KAKTO KaHAIHM, KOUTO CE€ O4YakBa na ObaaT cBOOOAHH, Taka U
TaKKMBa, KOMUTO BEPOATHO OMXa MPUYMHIIM 3JIOBPEIHO BIMSHHE IPH H3MON3BAHETO HM.
Curnanure, xouto IEEE 802.22 ycrpoiicTBoTo TpsibBa aa ckaHupa ca:

- TeneBU3HOHHO U3IIBYBAHE;

- Cursamu ot 6e3XUIHA MUKPO(DOHH;

- CurHamy M3IPYCHH OT 3alUMTHH yCTpoiicTBa, karo Hanpumep IEEE 802.22.1
0e3KMUCH MasK,

- /Jlpyru ycrpolictBa Ha O(WIMATHH IIOI3BATENH, KaTo HAIPHMEp YCTPOMCTBa,
npeHa3HAuYeHH 32 MEUIMHCKA TEIeMETPHSL.

IEEE 802.22 cucremure u3bupar Habop OT pabOTHH, PE3epPBHU M KaHAUIAT KaHAIIH,
crenBaiiku 3amanenure mpouenypu. M3mpuBanero na |EEE 802.22 ycrpoiicTBara ce
KOHTpOJIMpA OT PEAULIA TONTUTUKH 3aI0kKeHN B SM.

TpsioBa na ce ordenexy, ye IEEE 802.22 yerpoiicTBaTa ckaHHpAT CHIIO U 32 IPYTH
IEEE 802.22 cucremy, KOMTO €BEHTYAJIHO MOTaT Ja C€ HAMHPAT B ChHIIUS PaliOH M aKo
TaKuBa ObJAT OTKPHTH, TO YCTpOMCTBATa TPsAOBA Ja IIpUIIarat MpoLEAYPUTE 32 ChBMECT-
Ha pabora (self-coexistence).

1. YnpaBieHue Ha YeCTOTHUS CIEKTHP

SM e pasnonoxeH B KOTHUTHBHATa CTPYKTypa U ¢ 4acT ot Besika IEEE 802.22 BS.
SM ortroBaps 3a Hail-BaXXHHUTE 33a7a4H, KaTo NOJIbPXKaHEe HA MHOpMAIMATA 32 CBOOOA-
HHS YECTOTEH CHEKbD, CENIEKTHPaHe Ha KaHAIUTE, YIIPaBJICHUE HA KaHAIUTE, 3a/]aBaHe Ha
rpadMK 3a CKaHMpaHE HAa YECTOTHMS CIEKTBP, AOCTBI 10 0a3a JaHHM, MpUilaraHe Ha
MPOLEIypUTE 3a ChbBMECTHA paboTa, Hajarane Ha nmonutukuTe 3afaneau ot IEEE 802.22
U OQULHATHUTE OPraHU3aLMH U JIp.

Beunukn IEEE 802.22 ycrpoiictsa (BS u CPE) pasmonarat ¢ aBTOMaTH3aIis 3a CKa-
HupaHe Ha decTOTHHS criekThp (SSA). SSA ce cBbp3Ba ¢ SSF U M3IIBIHABA KOMAHIUTE
ot SM 3a CKaHHpaHE HAa YECTOTHHS CIIEKTHP.

SM 3aema nenrpanna yact or WRAN BS u oTroBapsi 3a moBHIIaBaHETO Ha CHUTYp-
HOCTTa Ha O(QMIMATTHUTE MONI3BATENN U e()eKTHBHOTO pa3npenessHe Ha PaJlio4eCTOTHHS
CIICKTHP TIPHU CJICABAHE HA PEryJaTOPHUTE MOJIUTHKH. BbB Bpb3ka ¢ ToBa SM 1ieHTpanu-
3upa B3eMaHeTo Ha Bcumukd pemreHus BbB WRAN xieTkara, kato ce cboOpassBa Cbe
cBOOOJHNS YECTOTECH CHEKTHP M ONTHMAIHOTO My H3mon3Bane. OCHOBHUTE (DYyHKIMH HA
SM ca:

- [onnbpxane Ha uHGOpPMALIUS 32 CBOOOIHUS PATUOYCCTOTCH CIIEKTHP;

- Kracudukanus u ceeKTHpaHe Ha KaHAITUTE;

- Kontpoun npu aconuupasero;

- Ynpasienue Ha HaOOpa OT KaHAJH;

- Jloctbn 10 0a3a AaHHU;

- ITnanupaHe Ha THXU NIEPUOMH 32 CKAHUPAHE Ha PAHOYECTOTHHUS CIIEKTH;

- Hanarane Ha nonutukure 3ananenu or IEEE 802.22 u opuumanuure opranu-
311,

- B3emaHne Ha perieHue 3a cMsHa Ha KaHana Ha eqHo win moBede CPE wim Ha
IsIJ1aTa KIIETKa;

- Wsmeiaenne Ha mpoueaypute 3a self-coexistence coe npyru WRAN u mp.
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2. Moaabp:kaHe Ha HH(OPManus 32 CBOOOIHUS PAAMOYECTOTEH CIIEKTHP

SM noxabpka MHGOpPMALKS 32 CTaTyca Ha YECTOTHHUS CIIEKTHpP, KOMTO € Ha pasIo-
JIO’KCHHE 32 YTUIIM3HUpPAHE, B ChOTBETCTBHE C HAIOXKCHHUTE ITONUTUKHU 32 Ja/ICHUS PailoH.
SM nony4aBa uHpOpMAIKS 3a CTaTyca HA KAaHAJIUTE, [0 OTHOLICHHE Ha HNPHCHCTBHETO
Ha o¢punmanay nomssatenu u apyru WRAN mpexn B palioHa u u3nonssa Ta3u uHdop-
Malys [Py B3eMaHe Ha PEIICHHs OTHOCHO M30MpaHe Ha KaHaJH, YIPaBJICHHE Ha ChCTOS-
HHETO Ha KaHaIuTe U mpoueaypu 3a self-coexistence.

3a moAIBPIKAHETO HA CTATyca HA KAHAIUTE CBOOOIHH 3a m3moi3Bane, SM TpsbdBa ma
cp0epe JOCTaTh4HO HHPOPMAIUS OT CIICIHUTE HU3TOYHHIIM:

1) basza manan: SM mMa JOCTBII Tpe3 10 TOPHUTE MPOTOKOIHH CIIOeBe 10 Gazara
JTAHHU 32 O(HULHAIHHUTE MOJ3BATENH, CHIICCTBYBAHETO HA KOSATO € 3aJbJDKUTEIIHO ChI-
JIACHO M3MCKBaHMATA Ha OQUIMATHATE OPTraHU3alMM B HAKOM CTpaHu. basara naHHH e
ycnyra, KosSTo pasmojiara ChC CIUChK Ha CBOOOJHHUTE KaHAIM M CTOWHOCTTA Ha MaKCH-
MainHaTa ehekTHBHa M30TpormHa u3npueHa morHoct EIRP (Effective isotropic radiated
POWEr), KOsITO € MO3BOJICHA 3a TE3W KaHaIM Ha 6a3ara Ha 3alMTBAHMS 32 TEONOKAIUSITA
Ha WRAN ycrpoiictBata. B cTpanm kpaeTo He € 3aIb/DKUTENTHO Ja Oblie Mpeasiarana
ycayrara 0a3a JaHHH, CIHCBKBT ChC CBOOOIHUTE KaHAIM CIIE/BA 1a OB MPEIOCTaBeH
OT oreparopa.

2) Teonokamus: SM ¥Ma J0CTBIT 10 HHOpPMALHATa ChXpaHsBaHa Ha BS 3a uuen-
TUdUKALK HAa COOCTBEHOTO MECTOIOIOKEHHUE U MECTOIIOIOKEHHETO Ha CBbP3aHUTE KbM
BS CPE, kakro u na CPE, kouTo uckar aa ce cBbpikar ¢ BS.

3) CkanupaHe Ha 4eCTOTHHS CIEeKThP: SM nma uaTepdeiic kbM SSA pasnonoxena
B BS u CPE. SM u3non3Ba GyHKIMOHAIHUTE B3MOXXHOCTU M ()peiiMOBE 3a yIpaBIICHUE
Ha PHY u MAC croeBere 3a 1a KOHTPOJIHPa U KOOPJMHHUPA CKAaHUPAHETO Ha YECTOTHHS
criektsp BB WRAN kitetkata. SM craprupa 3asBku kbM SSA pasmnonoxeHa B BS u
CPE 3a u3BBpIIBaHE Ha CKAaHHMpPAaHE HA YECTOTHHS CHEKTHD, ChbOMpa NOKIaguTe CIEH
HErOBOTO 3aBbPIIBaHE U ' 00CIUHSBA.

SM onpenens craryca Ha KaHAJIHUTE, [0 OTHOLICHHE HATMYUETO Ha OGHUIIHAIHH TI0JI-
3BaTeNH KaTo KOMOMHMpA HHGOpMANUITa OT IreojloKanus, nHopMarmsaTa ot 6a3a JaHHH
3a O(UIMATTHUTE TION3BATENN U PE3YATATHTE OT CKAHMPAHETO Ha YECTOTHHUS CIEKTHD. 3a
na paboru |IEEE 802.22 cucremara, BS Tpsi6Ba na nomrbpika Bpb3Ka ¢ 6a3a JaHHH (KO
MMa TakaBa) ChIbPIKalla CIIUCHK ChC CBOOOMHHUTE KaHAMM 3a paiiona. Koraro cicremara
paboTH B CTpaHa KbIETO HsAMa TakaBa 0a3a JAHHM, BCHYKH KaHAIH MbPBOHAYAIIHO CE
npuemat 3a cBo0oaHH. B To3u ciydait SM onpenens nanu kaHauuTe ca CBOOOIHH CIE
CKaHHMpPAHE Ha YECTOTHHS CIEKTHP. ChCTOSHUETO Ha KAHAIUTE CE ONpeess IPH WHULIH-
ATU3MPAHETO Ha MperKaTa M MEPHOJMYHO ce OOHOBSIBA MO BpeMe Ha paboTa Ha MperKaTa.

2.1. Knacudukauus M ceJieKTHPaHe HA KAHAJIUTE

SM ompenens paboruaus kanan (operating channel) ma MAC/PHY wmomymure nHa
WRAN. SM ompenens coio pesepsrute kanam (backup channels) u crotBeTHHS UM
npuoputeT. OcTaHaIUTe KaHAJIM, KOMTO ca MOTEHLHMAIHO CBOOOJHH 3a M3MOJI3BaHE, HO
HE ca OIpejeNIeHH 3a pabOTeH WM Pe3epBHH, MOraTr Ja ObAaT KIacH(HIUpPAHU KaTo
KaHIWJAT KaHaJIM, 3aeTH KaHaIu Wik 3a0paHenu kananu. Ceoboxuute kanamu (Availa-
ble) ca Te3n, xouTo ca Ha pasmonokeHne Aa ObIAT pasrIeNaHi KaTo EBEHTYaIHO paboT-
uu 32 WRAN B mazenus paiion, cropes 0aszara nanad. Kananum, kouto He ca available
cniopen 6a3ata ganHu ce n3kmouBar or WRAN.

Available kananuTe TOMBIHUTENHO Ce KIACHPHUINPAT B €[HA OT YCTUPH KaTETOPHH:
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- 3abpanenn (Disallowed): kaHamu, KOUTO ca U3KIIOYEHH OT OTEPATOPa BCIEICT-
BHUE Ha paOOTHU OIPaHMYCHUS WITH TaKMBa HAJIOKEHH OT MECTHHS PEryJaaTop;

- Paboren (Operating): KanambT, KOiTO Ce M3mMoNn3Ba 3a cBpb3ka Mexay BS u CPE
B eqHa WRAN knetka. PaGoTHust kanan cnensa qa Obae CKaHHUpaH Ha BCEKH JBE CEKYH-
M 32 Pa3IWYHU BUJIOBE CHIHAJH, B CHOTBETCTBHE C M3UCKBAHHATA HAa OQHIMATHUTE
opranu. OcBeH ToBa pabOTHHMS KaHA ce CKaHUpa Ha BCEKH JBE CEKYHIM 33 CHTHAIH OT
IEEE 802.22.1 masiuy, ako B CTpaHara € pa3pelleHo H3M0NI3BaHeTO Ha TAKUBA.

- Pesepsun (Backup): Kananu, kouto ca moaroTBeHu jaa craHar HezabaBHO pabo-
TEH KaHal B ciy4aii, koraro WRAN TpsiOBa a npeBKIIO4M Ha Ipyr kaHai BS moxe na
MOAIBPIKA HIKOJIKO PE3epBHH KaHAJ IO BCSKO BPEME M 1]a TH 3aMCEHS B 3aBHCHMOCT OT
3a/1aJICHUs. UM TPUOPUTET. Pe3epBHUTE KaHAM CE CKAHMPAT 3a OQUIMAIHY HOJI3BaTEIN
Ha BCEKHU ILIECT CeKyHAW. ENMH KaHal MoKe Ja ObJe B CIMChKa HA PE3CPBHH KaHAIU
JIOKaTo He OBbJie OTKPUT O(HITHAIEH ITOI3BaTeIl Ha HETO, KOETO J1a MPEeIN3BHKA 3JI0BpPe/-
Ha Hameca oT crpaHa Ha WRAN m3npuBanero.

- Kangunar (Candidate): Kanaiu, KoMTO ca KaHIUIaTH Jia CTaHaT pe3epBHU. baszo-
BaTa CTaHIWs u3npauia 3asBka 10 CPE 3a ckaHMpaHe M OLCHKa Ha BB3MOXKHOCTTa 32
no0aBsiHE Ha TE3W KaHAJIM KbM CIIMChKA C PE3CpPBHHU KaHAJIW. BBIPEKH ue, CKaHHPaHETO
Ha KaHIUIaT KaHAIU HE Ce W3BBPIIBA YECTO, BCEKH OT TAX TpsAOBa ha Obje CKaHHpaH 3a
HaJIM4Ue Ha oUIIMAaIeH MoN3BaTes Ha BCEKH 6 cekyHaM 3a He mo-Manko orT 30 cekyHau
mpeau 1a ce 100aBW KbM PE3CpPBHHUTE KaHaIH. AKO ObJIc MOTBBPICHO OTCHCTBHETO Ha
o(HILIHaJICH MTOJI3BATell B IIBPBHS KaHAN OT CHUCHhKA C KAHIUIAT KaHAIHU 32 Pa3riIeKIaHuUs
nepuox ot Bpeme BS e ro no6aBu KbM CHHCBKa ¢ pe3epBHU KaHaid. CIMCHKBT Ha
KaHAWAAT KaHaIW CHIIECTBYBA HEMPEKbCHATO, Thil kaTto Ha CPE e HeoO0XoauMo IOImbi-
HHUTEIIHO BPEME 3a CKaHHpPaHe, CIeA KOETO CIHUCHKA C PE3ePBHU KaHAIH ce OOHOBSIBA.

- 3Bammurenn (Protected): Kanami, Ha KOMTO ca OTKPUTH O(QHIIHATHH MOI3BATEIH
IIPY M3BBHPIIBAHETO HA CKAaHUpaHe. 3al[UTeHUTE KaHAI! a OBbJaT J0OaBEHH KbM CITHChH-
Ka C KaHIUIAT KaHaH, Koraro opunuanaure non3satenn win apyru WRAN mpexu ru
ocBobozAT. 3a 1enTa ce W3MoI3Ba HH(pOpPMAIHATA TTOIydIeHa OT 0a3a JaHHH W 9pe3 CKa-
HUpaHe. 3aIlUTeH KaHaI MoXKe Aa ObJie IPHET 3a Pe3epBeH KaHall aKko Clie]l CKAaHUpaHe Ha
BCEKH 6 cekyHIM ce ycTaHOBH, 4e mpe3 nocnenuute 30 cekyHau He e Oui 3aetr ot odu-
LUaJICH Ton3Barel. BuHaru korato ¢ Bb3MokHO SM TpsibBa na ompenens BUIa Ha CHI-
HaJla BbB BCCKH 3aIl[UTCH KaHaI.

- Heomnpenenenn (Unclassified): Kananu, kouro He ca 6umm ckanupanu. Te morat
na ObJaT CKaHUPaHH B ChOTBETCTBHE ¢ m3nom3Banust SM. Illom Obae ckanupaH, Heorpe-
JCTICHUS] KaHATI MOXKe Ja ObJie TpeKkiacH(UIUpaH KaTo 3allUTeH WM KaHIHIAT B 3aBH-
CHMOCT OT pe3yaTaTa Ha CKaHHPAHETO.

Omnucanute 1mMo-rope Kiacu(UKAUMK Ha KaHAIWTE Ca B3aHMMHO H3KJIIOYBAIIM CE T.C.
€IVH KaHaJl He MOXke Ja ObJe KIacuHuIupaH KbM MoBede oT efqHa kateropus. OT mpyra
crpana nopaau chiHocrra Ha WRAN coexistence mexaHusma eiH KaHall, KOWTO €
paboten 3a eqaa WRAN cucrema, moxe na 6bae paboren u 3a gpyra WRAN cucrema
WK 1a ObJie B CIMChKA C PE3EPBHU HIM KaHIU/AT KaHAaJIH.

2.2. IlpeMuHaBaHe HAa KaHAJM OT €IMH HA00OpP KbM ApPYyr

Bceku xaHan oT ciuchbka chc CBOOOJHU KaHAIU B 0a3ara JaHHU € KITaCUPHUIUPAH OT
SM KBM €IHO OT Bb3MOXKHUTE ChCTOSHHS. B Kpas Ha TUXUS MEPUOJ, B 3aBUCHMOCT OT
axtuBHOCTTa Ha CPE M KadecTBOTO HA KaHaNa, BCEKH KaHAI MOXeE Ja Oble MpeMecTeH
KbM ApYyro cberosiuue. ChCTOSHUSATA HA KaHAIUTE TbPBOHAYAIIHO ca KIacH(HIMPaHU Ha
0azaTa Ha pe3yATaTHTE MONYIEeHH OT CKAHMPAHETO Ha PAAUOYECTOTHHS CHEKTHD U3BBP-
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meHo npu nauimanu3upane Ha WRAN cuctemara. BepostauTe cp0uTust mpu npeMmHa-
BaHE OT €JJHO ChCTOSHHE KBM JIPYro ca KaKTO CIIE/Ba:

Crbutne 1: Kanan, xoifto e 6w paboreH mwin e OWI B CIIICHKA Ha Pe3epPBHUTE
WM KaHAWJAT KaHAJM CTaBa 3all[UTeH, KOraTro 0bJe OTKPHUT oQHIMaieH Moa3BaTell pH
CKaHUpaHe.

Cnburre 2: He e 61t OTKpUT oduIHaneH noja3BaTes Ha KaHaua.

Cwburte 3: He e oTkpur oduumaieH moi3Barel Ha KaHajla U ca YIOBICTBOPCHH
M3UCKBAHMATA, NeHUHMUPAHM 32 PE3EPBHHUTE KaHAIM OTHOCHO IPOABIDKUTEIHOCT Ha
ckanupane or Benuku CPE, m3pamamu noknamu go BS. (Jombnaurenno moxe ma ce
M3BBPINN TPHOPETH3AIMs Ha KaHAJIWTE B CHHChKA C PE3epPBHM KaHaIM Ha Oa3ara Ha
M3MEPEHOTO KaueCTBO Ha KaHaja.)

Croutne 4: Kananst e ocBoboaeH, Toi kato WRAN Beue He ro n3momn3sa.

Crbutne 5: Kananst craBa paborer cien Heroporo uzdupane or WRAN 3a TaksB.

Cnburne 6: He ca ynoBIeTBOpEHH U3UCKBAHUATA, ACPUHUPAHH 32 PE3CPBHUTE KaHA-
JIM OTHOCHO TIPOIBJDKUTEIHOCT Ha CKaHupaHe ot eano win nosede CPE. (Jombnauren-
HO MOJKE J1a C€ U3BBPIIHN NPHOPETH3anysl Ha KaHAINTE B CIIMChKA C KAaHAUAAT KaHAIH Ha
6azara Ha M3MEPEHOTO KaueCTBO Ha KaHAIA.)

Cnburne 7: Koraro Heomnpenenen kaHan Obae ckanupad oT Bcumuku akTuBHU CPE,
Toi MOXe f1a ObJie npeKkiacuGUIUpaH KaTo KaHAUIaT KaHai oT SM ako He ObJaT OTKpH-
TH ¥ IOKJTaABaHH O(UINATHY ITOI3BATENHN 3a PEITTAMEHTHPAHHS IIEPHOJ] OT BpPEMe.

Cnbutre 8: AKo KaHaIa He € CKaHMpaH 3a IIepruoa OT BpeMe periamentupat B IEEE
Std 802.22 nnmu cHriIacHO M3UCKBAHMSTA HA PETYIAIMOHHNS OpPraH, KaHATBT CTaBa HEOIl-
peneneH. AKO TOH € B CHHCHKA C 3aIIUTEHH KaHAJIH U HEe € CKAaHUPAH CIIOpe]] H3UCKBAHH-
sTa CH OcTaBa Che 3amquren craryc. (KamambT TpsiOBa ma Oble CKaHHUPaH OT BCHYKH
axtuBHE CPE 3a permaMenTupanus nepros oT BpeMe U pe3ylaTaTUTe 0T CKaHUPAHETO a
Ob1a msnparenu 10 BS 3a na He 6b1e KITacHUIIPaH KaTO HEOMPEICIICH. )

IIpemuHaBaHeTO Ha KaHAIH OT €AHA IPyMa B Ipyra e mpeacraBeHo u B Tabm. 1. Bee-
KM peJl TTOKa3Ba MPOMSHATa Ha CHhCTOSHUETO NMPEAN3BUKAHO OT AafeHo crdurHe. Beska
KOJIOHA J]aBa MPOMSHATa Ha CHCTOSHHUETO NPEU3BUKAHO OT CHOUTHATA HA BCEKH per 3a
JTaJICHO CHCTOSHHE.

3aTbMHEHHUTE KICTKH B TaOIUIIaTa MTOKA3BaT, 4e ONPENENICHO ChOUTHE HE MOXKE HIIH
He TpsOBa Ja ce ClyyBa 3a JaJCHOTO ChCTOSHUE. AKO CHOUTHETO ce ciiyud, SM TpsOBa
na To urHopupa. Hampumep kaHammaT KaHaia HE MOXKE Jja CTaHE JMPEKTHO paboTeH Ka-
HaJL

‘bCTOSAHUSA

Cpourus

Heonpenenen

Kanaupar

PesepBen

Padoren

3amuren

Cpburne 1

3ammreH

3ammreH

3ammreH

3ammreH

Cpburue 2

Heompenenen

Cpburue 3

Pesepsen

Crburue 4

Kanmunar

Cpburue 5

PaGoren
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Cpburue 6 Kangunar

Cpburue 7 Kangunar

Cnbutne 8 Heomnpenenen | Heompenenen Heomnpenenen

Ta6mna 1 — [IpemrHaBaHe Ha KaHAIM OT €AHA TPyIIa B Apyra

2.3. IlpuopuTH3HpaHe HA Pe3ePBHUTE U KAHIUIAT KAHAJIUTE, Ype3 U3IO0JI3BaHe
HA eTUKETH HA YeCTOTHHUS CNeKbP

[Ipm cenexmmsATa Ha KaHATHM B JafcHA KJIETKA CE CIIa3BaT IIPABHJIOTO Ha JaBaHE Ha
€THKETH Ha YECTOTHHS CIEKThHp, TaKa e M30paHUT KaHal Ja He BIMse WX Ja BIHsIe Ha
MHHUMAaJIeH Opoi KaHaJM, M3M0I3BaHN OT ChCEJHU KIETKH. be3 koonepupaHe yecToTHa-
Ta CeJIeKIMs Ha JaJieHa KJIeTKa MOXKe Jia JOBeJe J0 HEJOCTHI Ha KaHaiu 3a Hskou BS.
Hanpumep axo cBoGonuute kanamu 3a BS1, BS2 u BS3 ca crorserno {1,3}, {1,2,3} u
{1,2,3}, vo BS2 pemasa na u3monssa kanan {1}, a BS3 kanan {3}, ro BS1 msama ma
pasnonara ¢ kaHaj, KoiTo aa mom3Ba. OCBeH TOBa, KOOIEPUPAHETO MUHUMHI3HpPA BEpo-
SITHOCTTA 32 KOJIU3HS, KOraTo HAKOJKO KJIETKHA CMEHSAT paOOTHUTE CH KaHAIM, Upe3 H3-
OsIrBaHE M3MOJI3BAHETO HA NACHTUYHH CIIHCHIH C PE3EPBHHU KaHAIH.

INomo6Ha e KoHIenmmATa 3a HEHTpaIHa KIeTKa M ChCEOHU Ha Hesl KIeTkH. OcBeH
pasriieaHuTe Bedue TPYNH OT KIaCH(UIUpPaHN KaHAIM IPH CHh3JABAaHETO Ha €THKETH Ce
neUHIPAT TOBIHUTEITHN TPYIIH:

- TI'pynma na xanamure 3aetu or WRAN: kanamm, KonTo ca pabOTHH 3a OTKPHTHUTE
ceceqante WRAN knetkn.

- I'pyna ma pesepBuure kanamm Ha cbeeaure WRAN KIIeTKH: KaHaIH, KOUTO ca B
rpymnaTta Ha pe3epBHH KaHamu Ha orkputure cheequn WRAN knerkn. Tasm rpyma ce
cp3maBa upe3 mposepsiBane Ha SCH/CBP na orkpurure cheeaan WRAN kimetku, Hoce-
my HHGOPMALUS 32 Pe3ePBHUTE KaHAIH.

- TI'pyma 1 Ha noKajeH MPHOPUTET. BCHUKH KAHAJIH OT TPYNUTE HAa PE3CpPBHUTE U
KaHAWAAT KaHAIMTE, ¢ U3KITI0UeHNe Ha paborHuTe KaHann Ha cheenaure WRAN kinetku
U PE3ePBUPAHHUTE OT TSAX PE3CPBHU KAHATIH.

- TI'pyna 2 Ha JOKaJeH MPUOPHUTET: BCHYKU KaHAIM OT IPYIHTE HA PE3CPBHUTE M
KaHAUOAT KaHAJINTE, ¢ M3KIII0YeHHE Ha paboTHuTe KaHanu Ha cbeenante WRAN kinetku.

- TI'pyna 3 Ha JOKaJeH NPUOPHUTET: TpylaTa Ha KaHAIWUTE 3aCTH OT CBHCEIHH
WRAN.

INocraBsiHETO HAa €THKETH HA YECTOTHHS CIEKTHP ce 3aJeHCTBA OT CIECOHUTE CHOU-
THS:

- OtkpuBaHe Ha O(HUITNATICH TIOI3BATEIT;

- OrtkpuBane Ha HoBH cheeqauTe WRAN kieTkr mimm OOHOBSBaHE Ha CIHCHKA C
OTKPHTH TaKHUBa,;

- IllpunymurenHa cMsHa Ha pabOTHHS KaHa (HanpuMep TIopaay HHTEPHEPCHIINS);

- 3asBKa 3a ChIEpHUIECTBO NomydeHa oT cbeenan WRAN kieTkn.

IMpoueypara 3a 1aBaHe Ha ETHKETH ¢ Moka3aHa Ha ¢purypa 102 u ce o0sicHsBa Taka:

1) SM cw31aBa i OGHOBsIBA TPYIIUTE C KAHATH Ype3 TOTyIaBaHe Ha HHQOPMAIHS OT
reoJIOKalMOHHaTa 0a3a JaHHW WM 4pe3 OCBEIOMSBAHE 3a IPHCHCTBHE HA O(UIMATHH
non3Batenu u aApyru WRAN B wectoTHus criekThp. [1o CHOTBETHUSI HAUWH e Ch3aBaT U
00HOBSIBAT IPyNuUTE C PAOOTHH U pe3epBHU kKaHanu Ha cbeeqanTe WRAN kinetkn.
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2) SM o6HOBsiBa rpymara ¢ pe3epBHH KaHAIHM, KaTo M30Mpa €IHH MM HAKOIKO Ka-
Hajia OT rpyna 1 Ha JoKajeH npHopHuTeT. AKo rpyna 1 Ha JOKajJeH NPHOPUTET € Mpa3Ha,
ce u30MpaT KaHalIu OT rpyna 2 Ha JIOKaJeH MPHOPHUTET, KOUTO Ca PEe3epBHH KaHAIH 3a
Hai-Marpk 6poit cheenan WRAN kiieTkn (ako HIKOJKO KaHalla ca Pe3epBHU 3a €IHAKEB
Opoiil ChCeMHM KIETKU e W30UpaT MPOM3BOIHH KaHAIH). AKO Ipyma 2 Ha JIOKAJICH MPHO-
PHTET € ChIIO Mpa3Ha ce M30MUpaT KaHaIu OT Ipyna 3 Ha JIOKaJCeH IMPHOPUTET, KOUTO ca
paboTHH 3a Hall-MaabK OpOM ChCETHM KIETKH. (aKO HIKOIKO KaHama ca paboTHH 3a
eIHAKBB OpOi ChCEHH KIETKHU Ce N30MpaT POU3BOIHH KaHAJI. )

3) Axo e HeobxomMMa cMAHATA HA PAOOTHHS KaHAJ WM € TIONy9IeHO H3NCKBAaHEe 33
CMSHA OT MO-TOpEeH Cio¥ (MpH OTKpHBaHe Ha OQHIMAICH MOM3BATEN, CHIIHA HHTEpede-
PEHIIMS WITH TI0-00PO KAaueCTBO HA HSKOM pe3epBeH KaHam) SM mpaBu bpBuUsl KaHAT OT
CITHCBKA C Pe3ePBHU KaHAIM pabOTEH U Ce BPBINA Ha CTHIKA 2) 3a OOHOBSIBAHE HA CIIH-
CHKa C Pe3epBHU KaHAJI.

4) Axo HOBHAT paboTeH KaHal ¢ pabOTeH 1 3a ChCeIHA KIIETKa, Ce CTApTHpa MPOLie-
nypa 3a self-coexistence cepeBHOBanwe.

5) OOHOBsBa ChCEIHWTE KICTKM C HOBH pabOTHM W PE3EPBHA KaHAIH dUpe3
SCH/CBP.

Axo ce pa3riena IpuMep ¢ NeHTpalHa KIeTKa 1 IIeCT ChCeIHH Ha Hesl KIeTKH. Llen-
TpajiHaTa KJeTKa uMa paboTeH kaHai #1, pe3epBeH KaHan #2 U KaHIUMIAT KaHail #7. B
JaJeH MOMEHT Ce TIOABSBAT JBa O(UIMAIHM IION3BATENs B IEHTpaNHaTa KIETKa, MpH
KOETO TSI € MPUHY/ICHa a CMEHH paOOTHHA M pe3epBHUS kaHai. CrapTupa ce mporec Ha
MmocTaBsiHe Ha eTukeTH. KaHmunmat xaHan #7 craBa pa0oTeH, a kaHan #5 e u30paH 3a
pe3epBeH, Thil KaTo TOH ¢ paboTeH camo 3a eIHa ChCceIHa KIeTKa. BCHuku chceaHu
KJIETKM CTapTUpAT IPOIeC Ha IMOCTABSIHE HA ETHKETH CIe]] IOTydaBaHe Ha OOHOBEHA
nH(OopMaIys OT HEHTpaTHaTa KJIeTKa M CH OOHOBSIBAT CIHMCHKA C PE3CPBHU U KaHIUAAT
KaHaJM, KaKTO Ce BIKAA Ha Tabmuma 2. AKO ce MOsIBU APYr OQHIIMATIeH ITOa3BaTell Ha
KaHaJ #7, IeHTpaJiHaTa KJIeTKa IIe TpsOBa Ja MoiI3Ba KaHai #5 3a paboTeH u me cTapTu-
pa mporenypa 3a self-coexistence cbpeBHOBaHme chC chceqHata Kierka. SM Moxe ma
n3non3Ba uHdopmarwst ot CPE 3a nmpuopuresnpane Ha cUChKa ¢ KAaHIUAAT KaHAIIH.

Cren nosiBsiBane |(Crie [T ITIOCTaBSHE HA

ChCTOSHME Ha IICHTpaTHATa

leTKa [TbpBOHAYAITHO [HA OQULIHATHKE |[eTHKETH Ha YEeCTOT-
[10JI3BATEIIH HUS CLICKTHD

PaboTeH KaHaI 1 1 7

['pyna Ha pe3epBHHTE KaHATH |2 2 5

['pyna Ha KaHOWIAT KaHATUTE |/ 3,4,5,6,7,8 ()

['pyna Ha kaHaIUTE 3a€TH OT

pyri WRAN 3,4,5,6,8 3,4,5,6,8 3,4,5,6,8

['pyna Ha pe3epBHUTE KaHAIH HA

ccentn WRAN 4,5,6,7,8 3,4,5,6,7,8 4,5,6,7,8

['pyna 1 Ha joKaNeH npuopurer |2 2 [0)

['pyna 2 Ha JoKayueH npuopurer |2,7 27 (0]

['pyna 3 ua nokanen npuopurer |3,4,5,6,8 2,3,4,5,6,7,8 3,4,5,6,8

Tabnuua 2 — [pouenypa 3a HOCTAaBsIHE HA ETHKETH Ha YECTOTHHS CIICKThP
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3ak/i0ueHne

B moknazia ca mpeicTaBeHH TEXHUKHUTE 32 YIPaBJICHHE Ha YECTOTHHUS CIIEKThP B KOT'-
HHUTHBHH PaJMOCUCTEMH, pabOTeILH 110 pUHIHIHTE Ha cTaHaapt 802.22. YpasneHHETO
Ha YECTOTHHS CHEKTHP € YaCT OT KOTHUTUBHATA CTPYKTypa Ha ycTponcrBara. KOrHUTHB-
HaTa apXUTEKTypa MO3BOJISIBA J1a CC B3EMAT PEILCHHS, CBBP3aHH C MOBEACHUETO Ha CHC-
TeMara B pa3inyHU CUTyaluu. ToBa ce U3BBPILIBA C IOMOILITa HAa HH(OpMAaLKs, HoTy4e-
Ha [0 PAJNYHU METO/H, KaTO CKAaHUPAaHE Ha YECTOTHHUS CIIEKTHP, TCONOKALHs, JOCTHI 10
6aza manHM ¥ 1p. KaTo pesyarar ce onpenensT CBOOOIHHTE KaHalW, OrPaHHYCHHUSTA 3a
MaKCHMaJIHa MOII[HOCT Ha M3JThbUBAHE U [PaBaTa 3a aCOLUMpPAHE HA KIUETCKOTO YCTPOMHC-
TBO KbM paOOTHUS KaHAIL.
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AHAJIN3 HA NIPEJUMCTBATA U HEAJOCTATBUUTE OT U3IIOJI3BBAHETO
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ANALYSIS OF THE ADVANTAGES AND DISADVANTAGES OF USING
MOBILE GPS RECEIVERS FOR MILITARY PURPOSES

lvelin G. Katsev

Abstract: The use of mobile GPS receivers for military purposes has been strengthened in the
armies of more developed countries. Examining the capabilities and devices of military users is
the basis for understanding the capabilities of the GPS system.

Keywords: GPS, Mobile GPS receiver, satellites, PLGR, DAGR.

I'mobannara cucrema 3a mosunmonupane GPS (global positioning system) mossossisa
TPUU3MEPHO J]a CE ONpPENENH MECTONOMOKEHHETO U CKOPOCTTa Ha BCEKH €IWH 3€MEH,
BOJICH WJIM BB3AylIeH o0ekT. CucTeMaTa paboTi 24 yaca B JICHOHOIIHETO, HE3aBHCHMO
ot armoceprure ycnosus. Cr3ganena e B CALLL 3a HyxanuTe Ha oTOpaHara, a B OCIE-
CTBHE € JIOCTHIIHA 32 TIOJI3BaHE OT IUBIIHUTE ITOTPEOUTENH.

CrpykrypaTta Ha GPS 1m03BONsIBa PAaKTUYECKH HEMPEKbCHATO ONpeelsiHE Ha KOOp-

JIUHATUTE U CKOPOCTTa Ha JIBIDKE-
HHE Ha O0EKT