
ñVASIL LEVSKIò NATIONAL MILITARY UNIVERSITY 
 

ñARTILLERY, AIR CRAFT DEFENSE AND CISò FACULTY  

 

 

 

INTE RNATIONAL SCIENTIFIC  CONFERENCE 

ñDEFENSE TECHNOLOGIESò 2022 
 

 

C O N F E R E N C E  P R O C E E D I N G S  
 

 

DEFENSE AND SECURITY  

 

 

WEAPONS, TECHNOLOGIE S, LOGISTICS 
 

 

COMMUNICATION AND CO MPUTER 

TECHNOLOGIES  
 

 

CYBERSECURITY  
 

 

SOCIAL STUDIES 
 

 

GEODESY 
 

 

 
 

 

 

 

 

 

 

 

 

Shumen, Bulgaria 

2022 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   2 

TO THE READERS 

This collection is divided in three parts and includes science papers presented on the International 

Scientific Conference ñDEFENSE TECHNOLOGY FORUM 2022ò in ñArtillery, Aircraft Defense and 

CISò Faculty, Shumen, Bulgaria. Authors are responsible for the contents and the papers are not further 

edited after sending for publication. 

The reviewers committee will be thankful for all proposed notes, corrections and replies. 

Reviewers committee 

REVIEWERS COMMITTEE  
Prof. Eng. K. G.KALEV, Ph.D., NMU 

Col. Eng. Assoc. Prof. A. L. ATANASOV, Ph.D, NMU  

Colonel Eng. Assoc. Prof. V. GANEV, Ph.D., NMU 

LTC Eng. Assoc. Prof. M. LAMBEVA, Ph.D., NMU 

Col. Eng. Assoc. Prof. C. CONEV, Ph.D., NMU 

LTC Eng. S. I. ANTONOV, Ph.D., NMU 

Assoc. Prof. PhD. R. BOGDANOV, Ph.D., NMU 

Lt.col.Eng. A.C. SAVA, PhD., MTAñFerdinand Iò, Romania 

Col. Assoc.Prof. Eng. M. LUPOAE, Ph.D., MTA ñFerdinand Iò, Romania 

Prof. D.sc.ing E. TEIRUMNIEKS, Faculty of Engineering, RTA Latvia 

Prof. D.sc.ing. A. TEILANS, Faculty of Engineering, RTA, Latvia 

Dr I. RAGIES, Hellenic Army Academy, Greece 

Dr N. KARADIMAS, Hellenic Army Academy, Greece 

Dr M. ARTAVANIS, Hellenic Army Academy, Greece 

Dr S. SOFIOU, Hellenic Army Academy, Greece 

Col. Assoc. Prof. V. SANDRU, Ph.D., Vice-Rector for research of Air Force Academy, Romania 

Maj. L. GŀINŀ, ñHenri Coandaò AFA 

Assoc. Prof. C. CARSTEA, Ph.D., ñHenry Coandaò AFA 

Assoc.Prof., Ph.D. C. STRIMBU, ñHenry Coandaò AFA  

Assoc. Prof., Ph.D. G. CONSTANTINESCU, ñHenry Coandaò AFA 

LTC Assoc. Prof. Eng. B. BIERNACIK, Ph.D., WSU, Poland 

LTCol. P. OSTOLSKI, Adiunkt, PhD Eng., WSU, Poland 

Maj. W. MATERAK, War Studies University, Poland 

LTCol. R. ZAJKOWSKI, Adiunkt, PhD Eng., WSU, Poland 

LTCol. Z. LEśNIEWSKI, Adiunkt, PhD Eng, WSU, Poland 

Col. Assistant Professor doc. dr. sc. S. DOMJANĻIĹ, Croatian Defence Academy ĂDr. Franjo TuĽmanñ 

Assoc. Prof. Ts. KARADZHOV, Ph.D, Technical University Gabrovo, Bulgaria 

Dr. D. DUMITRU, ñSpiru Haretñ University, Romania 

Associate Prof. Dr. R. IOAN, ñSpiru Haretñ University, Romania 

Associate Prof. Dr. D. A. GĄRDAN, ĂSpiru Haretñ University, Romania 

R. WOťNIAK, DSc. MUT Prof., Military University of Technology 

J. JANISZEWSKI, DSc. MUT Prof., Military University of Technology 

Col. A. KOZAKIEWICZ, DSc. MUT Prof., MUT 

PhD. P. BERNAT, Polish Air Force University 

Cpt. PhD D. MICHALSKI, Polish Air Force University 

Lt. Col. D. FARAZOV, Ph.D., ñG.S. Rakovskiò National Defence College 

Prof. Dr. Andrej STEFANOV, Faculty of Engineering, International Balkan University, Skopje, North Macedonia 

Asst. Prof. Dr. Ervin DOMAZET, Faculty of Engineering, International Balkan University, Skopje, North Mace-

donia 
 

 

 

â ñVasil Levskiò National Military University - Artillery, Air Defense and CIS Faculty, Shumen, Bulgaria, 2022. 

c/o Jusautor, Shumen 

ISSN 2367-7902 

  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   3 

CONTENTS 

PLENARY SESSION ........................................................................................................................................... 9 

TECHNICAL READINESS TO START NATIONAL SECURITY MANAGEMENT  

SYSTEM AS A REALIZATION OF STRATEGIC GOAL OF REPUBLIC OF POLAND  

WITH A USE OF JASMINE CRISIS MANAG EMENT SYSTEM  

Bartosz Biernacik ................................................................................................................................................. 10 

CYBER THREAT INTELLIGENCE AND PREVENTION -BASED INCIDENT  

RESPONSE TO REAL-WORLD  CYBER ATTACKS  

Mihailescu Marius Iulian, Dumitru Dan ............................................................................................................... 24 

MACHINE LEARNING IN THE CONTEXT  OF CYBERSECURITY  

Stefania L. Nita ..................................................................................................................................................... 32 

ACHIEVED RESULTS FROM PROJECTS UNDER ERASMUS+ KEYACTION 02  

Dilyan I. Dimitrov, Linko G. Nikolov, Krasimir Slavianov, Miroslav G. Nedelchev ......................................... 38 

DEFENSE AND SECURITY ............................................................................................................................. 50 

COLLECTING INFORMATION DURING THE RECONNAISSANCE INTO  

THE COMMAND SUPPORT SYSTEMS USING MODERN TECHNOLOGIES -  

EXPERIENCE FROM UKRAINIAN CONFLICT  

Tomasz Surwiğğo ................................................................................................................................................... 51 

CURRENT ASPECTS OF ALLIED INSTRUMENTS FOR INNOVATION  

Maxim M. Alashki ................................................................................................................................................ 63 

THE POWERS 

Maxim M. Alashki ................................................................................................................................................ 69 

BASIS OF ANTI -CRISIS MANAGEMENT OF THE STATE ADMINISTRATION  

Dimo V. Ginev ..................................................................................................................................................... 76 

COMPONENTS AND CAPABILITIES OF THE NATIONAL ANTI -CRISIS  

MANAGEMENT SYSTEM  

Dimo V. Ginev ..................................................................................................................................................... 83 

MODERN CONCEPTS OF CONDUCTING A NAVAL LANDING OPERATION  

Krasimir Kostadinov ............................................................................................................................................ 91 

PARTICIPATION OF NAVAL SURVEILLANCE AND COMMUNICATION (SAC)  

UNITS IN MARITIME INTERDICTION OPERATION  

Zhivko St. Yordanov ............................................................................................................................................ 97 

DEFENSE PLANNING MODEL  

Ivo G. Radulov ................................................................................................................................................... 102 

COMPARATIVE ANALYSIS OF THE REMOTELY PILOTED AIRCRAFT SYSTEMS  

USED IN THE RUSSIA-UKRAINE WAR  

Ivaylo Zh. Bozov ................................................................................................................................................ 113 

REMOTELY PILOTED AIRCRAFT SYSTEMS (RPAS) IN SERVICE TO ARTILLERY 

FORMATIONS  

Ivaylo Zh. Bozov ................................................................................................................................................ 118 

CONTEMPORARY EDUCATIONAL TECHNIQUES: GAMIFICATION  

Ivelin G. Katsev .................................................................................................................................................. 122 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   4 

ANALISYS OF ARTILLERY FIREôS EFFECTIVENESS AGAINST UNITARY  

TARGETS: COMPARING CONTEMPORARY CONVENTIONAL PROJECTILES  

VERSUS PRECISION GUIDED PROJECTILES 

Ivelin G. Katsev .................................................................................................................................................. 127 

ORIGIN AND DEVELOPMENT OF PSYCHOLOGICAL OPERATIONS  

FROM ANCIENT TIMES  TO THE PRESENT DAYS 

Veliko P. Petrov.................................................................................................................................................. 133 

HISTORY AND REASONS FOR THE EMERGENCE  OF THE PUBLIC DIPLOMACY  

Veliko P. Petrov, Stancho G. Stanchev .............................................................................................................. 143 

FOOD CRISES IN THE WORLD  

Veliko P. Petrov, Kaloyan A. Iliev ..................................................................................................................... 150 

ONE OPTION FOR DETERMINING THE EFFECTIVENESS OF ANTI -TANK  

MEASURES AGAINST ARMORED TARGETS  

Atanas Stavrev Atanasov .................................................................................................................................... 157 

SOME CONCLUSIONS ABOUT THE USE OF ARTILLERY IN THE UKRAINIAN  

CONFLICT  

Atanas Stavrev Atanasov .................................................................................................................................... 164 

COMBAT AERIAL VEHICLE DEPLOYMENT IN SIXTH GENERATION WARFARE  

Stoyan N. Chanev ............................................................................................................................................... 169 

HYPERSONIC COMBAT AERIAL VEHICLES  

Stoyan N. Chanev ............................................................................................................................................... 178 

INTERCONTINENTAL BALLISTIC MISSILE COUNTERFORCE AGAINST  

BALLISTIC MISSILE DEFENSE SYSTEMS  

Stoyan N. Chanev ............................................................................................................................................... 186 

METHOD FOR HAZARD ANALYSIS IN INDUSTRIAL ACCIDENTS  

Hristo A. Desev .................................................................................................................................................. 196 

THE MILITARY LEADER ï FACTORS AND CONDITIONS FOR FORMATION  

Stancho G. Stanchev, Veliko P. Petrov .............................................................................................................. 201 

TOOLS AND METHODS IN THE OPERATION PLANNING PROCESS  

Danko D. Farazov ............................................................................................................................................... 207 

OPERATIONS DESIGN 

Danko D. Farazov ............................................................................................................................................... 211 

IMPERATIVES IN THE DECISION -MAKING PROCESS 

Danko D. Farazov ............................................................................................................................................... 216 

CIVIL -MILITARY COOPERATION IS A MAJOR FACTOR  IN MODERN  

MILITARY CONFLICTS  

Kaloyan A. Iliev, Veliko P. Petrov ..................................................................................................................... 220 

DEFINITIONS FOR INFORMATION OPERATIONS, COGNITIVE WARFARE,  

AND RELATED TERMS  

Dobril A. Radoslavov ......................................................................................................................................... 225 
  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   5 

WEAPONS, TECHNOLOGIES, LOGISTICS  .............................................................................................. 230 

BURNING CHARACTERIZATION OF HETEROGENEOUS PROPELLANT  

AT HIGH PRESSURES 

Florin-Marian D´rloman, Traian Rotariu, Adrian-Nicolae Rotariu, Gabriel-Flavius Noja,  

Mihai-IonuĪ Ungureanu, Daniel-Neculai Zv´ncu, Alexandra-Ioana Dan ........................................................... 231 

ASSESMENT OF A NEW THERMOMARIC SOLID COMPOSITION USED  

IN EFP-TB TANDEM AMMUNITION  

Liviu C. Matache, Andrada M. Runceanu, Adrian N. Rotariu, Florin M. Dirloman,  

RŁzvan M. MircioagŁ, Cristian Moldoveanu, Pamfil ¥omoiag .......................................................................... 238 

THE CONCEPTION OF A NON -STANDARDIZED TEST FOR ASSESSING  

THE EFFICIENCY OF THE INNER LAYER OF THE BALLISTIC HELMETS  

Rotariu Adrian-Nicolae, Cirmaci-Matei Marius-Valeriu, Bucur Florina, Matache Liviu,  

Pulpea Bogdan, Florin Dirloman, Adrian Malciu, Sava Alin ............................................................................. 246 

THEORETICAL ASSESMENT OF OPTIMAL MULTIPLE ROCKETS LAUNCHING  

FOR LAROM PLATFORM  

Neculai-Daniel Zv´ncu, Pamfil ¥omoiag, Cristian-Emil Moldoveanu, Florin-Marian D´rloman,  

Costin-Dumitru Berechet .................................................................................................................................... 252 

PERSONNEL BALLISTIC PROTECTION USING COMPOSITE MATERIALS  

Diana-Carmen DumitraĦ ..................................................................................................................................... 260 

RESEARCH ON THE AIRCRAFTS AND DRONES WAKE VORTICES AND THEIR  

EFFECT ON THE FLIGHT SECURITY  

Camille Yaker, Arthur Tijou, Laure Velasco, Thomas Flourou, Cristian-Emil Moldoveanu,  

Constantin Enache, Alin-Constantin Sava, RŁzvan MircioagŁ .......................................................................... 267 

PARTICULATIRIES REGARDING THE UPGRADING OF AVIATION BOMBS  

INTO LASER -GUIDED BOMBS 

Alin -Constantin Sava, Vasile NuĪu, Cristian-Emil Moldoveanu, Constantin Enache, Pamfil ¥omoiag ............ 274 

RESPONSE SURFACE OPTIMIZATION, BASED ON CONTACT STATIC STRUCTURAL 

ANALYSIS OF NON-PNEUMATIC WHEELS WITH FOUR TYPES OF SPOKES IN THE 

ENVIRONMENT OF ANSYS WORKBENCH  

Genadiy Y. Hinkov ............................................................................................................................................. 278 

APPLYING OPTIMIZATION METHODS IN LOGISTICS  

Andrey I. Bogdanov, Vanko V. Ganev .............................................................................................................. 287 

ARTILLERY BLASTERS  

Ivelina Angelska ................................................................................................................................................. 293 

POSSIBILITIES FOR REPLACEM ENT OF THE THERMOSET PHENOLFORMALDEGYDE  

USED IN THE MANUFACTURE OF PRODUCTS FOR THE BULGARIAN ARMY  

WITH THERMOPLASTIC EQUIVALENTS  

Blagovest I. Bankov ........................................................................................................................................... 299 

A STUDY OF THE VARIATION OF THE COORDINATES OF THE MIDPOINT  

OF HITS WHEN FIRING BULLETS WITH RADIAL GROOVES ON THE OGIVE  

Krasimir G. Kalev, Rosen N. Lazarov, Miroslav St. Rashkov ........................................................................... 304 

URBANIZED ENVIRONMENT ï DEFINITION AND TAXONOMY  

Radoslav B. Ghalakov ........................................................................................................................................ 309 

  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   6 

EFFECTS OF AMMUNITION IN AN URBAN ENVIRONMENT  

Radoslav B. Ghalakov ........................................................................................................................................ 315 

WEAPONEERING IN AN URBAN ENVIRONMENT  

Radoslav B. Ghalakov, Andon P. Andonov ....................................................................................................... 322 

COMMUNICATION AND COMPUTER TECHNOLOGIES  AND CYBERSECURITY  ...................... 328 

NEW TECHNOLOGICAL TRENDS AND IMPACT FOR FUTURE OF CYBERSECURITY  

Mihailescu Marius Iulian, Dumitru Dan ............................................................................................................. 329 

ARTIFICIAL INTELLIGENCE. SAME RULES, DIFFERENT PLAYGROUND  

Elena RŁducan .................................................................................................................................................... 336 

THE SECURITY CULTURE WITHIN ORGANIZATIONS  AND ITS RELATIONSHIP  

WITH INDIVIDUAL SECURITY  OF EMPLOYEES IN THE CYBERSPACE  

G©rdan S. Daniel Adrian, UĪŁ M. Cristian, Hurloiu M. LŁcrŁmiora-Rodica, Hurloiu I. Ion-Iulian,  

GhiorghiĪŁ V. Eugen .......................................................................................................................................... 344 

THE ROLE OF MOTIVATED EMPLOYEES IN CREATION OF COMPETITIVE  

ADVANTAGES THROUGH INFORMATION SECURITY WITHIN MODERN  

ORGANIZATIONS  

G©rdan S. Daniel Adrian, Duda I. Iordan Gheorghe Iosif, G©rdan I. Iuliana Petronela,  

Andronie I. Mihai ............................................................................................................................................... 350 

MODERN POST-QUANTUM CRYPTOGRAPHIC  ALGORITHMS  

Zhaneta N. Savova, Rosen A. Bogdanov ........................................................................................................... 358 

GLOBAL RELIABILITY FOR INFORMATION STORAGE VIA SOLID STATE DRIVE  

Daniel R. Denev ................................................................................................................................................. 364 

ANALYZING DATA AND TESTING THE SI NGLE WIRE HANDOVER CAPABILITIES  

OF CATEGORY 8 CABLES  

Daniel R. Denev, Tsvetoslav S. Tsankov ........................................................................................................... 371 

APPROACHES FOR BUILDING AUTOMATED MANAGEMENT AND MONITORING  

SOFTWARE ARCHITECTURES OF RF SPECTRUM  

Miroslav G. Nedelchev ....................................................................................................................................... 381 

ANALYSIS OF SPECTRUM MANAGEMENT AND MONITORING SYSTEMS  

Miroslav G. Nedelchev ....................................................................................................................................... 387 

PREDICTIONS AND EVALUATION WITH AI IN CYBERSECURITY  

Angela R. Borisova ............................................................................................................................................ 394 

CYBERSECURITY ASSESSMENT METHODOLOGY FOR E -LEARNING PLATFORMS  

Radostin S. Dimov, Linko G. Nikolov, Dimitar S. Dimov ................................................................................ 401 

RESEARCH OF DIFFERENT TYPES OF DECODE ALGORITHMS OF TURBO  

CODES AND THEIR COMPATIBILITY WITH ENCRYPTION DEVICE  

Stanimir H. Parvanov, Dimitar S. Dimov, Ivan Y. Radev.................................................................................. 407 

TRENDS IN DEVELOPMENT OF THE SMART GRINDS  

Dobry S. Stoynov, Dimitar I. Raev, Dimitar St. Dimov ..................................................................................... 414 

APPROACHES FOR PROVIDING CYBERSECURITY OF PRESENT POWER  

LINE COMMUNICATIONS  

Dobry S. Stoynov, Dimitar I. Raev, Ivan Y. Radev ........................................................................................... 420 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   7 

ANALYSES OF 0-DAY THREATS WITH FIREEYE EDR  

Veselka Stoyanova, Martin Rakov ..................................................................................................................... 426 

WLAN IEEE 802.11BE OPPORTUNITIES AND  PERSPECTIVE IN FUTURE  

Dimitar S. Dimov ............................................................................................................................................... 431 

AUTONOMOUS DRIVING ï STEP IN THE FUTURE  

Ivan Y. Radev, Petya N. Stefanova .................................................................................................................... 436 

M3R RADAR ï ADVANCED COGNITION, AGILITY AND AUTONOMY CAPABILITIES  

Ivan Y. Radev, Nikolay H. Kopanov, Petya N. Stefanova ................................................................................. 439 

QUANTUM IDEAS FOR PROVISION THE BEHAVIOR OF MICROSCOPIC OBJECTS  

Yordanka M. Lambova, Veliko M. Lambov ...................................................................................................... 441 

INTRODUCTION OF TECHNOLOGIES IN MEDICINE BASED ON ARTIFICIAL  

INTELLIGENCE  

Aleksandra K. Atanasova ................................................................................................................................... 446 

SOCIAL STUDIES ........................................................................................................................................... 451 

SYNCHRONISATION OF THE PROCESSES OF SOCIOLOGICAL STUDY ON  

THE QUALITY OF EDUCATION AND THE LEARNING LESSONS PROCESS  

AT THE RAKOVSKI NATIONAL DEFENCE COLLEGE  

Zarko I. Zdravkov, Zhivo B. Petrov, Anelia A. Atipova, Sevdalin H. Stoykov ................................................. 452 

FEATURES OF LANGUAGE IN PROFESSIONAL MILITARY COMMUNICATION  

Valya Simeonova ................................................................................................................................................ 462 

THE EFFECT OF STRESS ON MENTAL FUNCTIONING IN VOLUNTEERS  

AND NAVAL SPECIALISTS  

Elena Anzova...................................................................................................................................................... 465 

VIROLENCE AND MEMETIC POTENTIAL OF "CHEMICAL, ETHNIC AND BIOLOGICAL 

WEAPONS" IN INFORMATION WARFARE  

Victor Dobrev ..................................................................................................................................................... 467 

ETHNICITIES, RELIGIONS AND INTERESTS INREGIONS OF PAZARDZIK  

AND PLOVDIV  

Daniela D. Dimitrova ......................................................................................................................................... 472 

GEODESY ......................................................................................................................................................... 476 

ON THE CHOICE OF MAPPING PROJECTION IN GEOINFORMATION SYSTEMS  

Petina A. Andreeva ............................................................................................................................................. 477 

ON THE ASSESSMENT OF GEODATA QUALITY AND THE CONTROL OF ERRORS  

IN THE DATABASE  

Petina A. Andreeva ............................................................................................................................................. 482 

SOURCES OF GEODATA ON GEOINFORMATION SYSTEMS  

Petina A. Andreeva ............................................................................................................................................. 486 

EXPLORING AND MODELING THE MAGNETIC FIELD IN POLAR REGIONS  

USING THE DATA FROM THE SWARM MISSION  

Violeta R. Yordanova, Andrey I. Andreev ......................................................................................................... 492 

  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   8 

INFLUENCE AND ANALYSIS OF GEODETIC PRIMARY DATA MEAS UREMENTS  

DURING THE IMPLEMENTATION OF A MONITORING SYSTEM IN AN OPEN  

MINE - ADAPTIVE PERIOD  

Yasen T. Prokopov ............................................................................................................................................. 502 

MONITORING OF CONTROL POINTS POSITION IN AN OPEN MINE - SPACE-TIME 

RELATIONS BETWEEN THE DEFORMATION FIELD COMPONENTS  

Yasen T. Prokopov ............................................................................................................................................. 508 

IDENTIFICATION OF LAND PROPERTY  

Ilinka Ivanova, Yasen T. Prokopov .................................................................................................................... 513 

CERTAIN ASPECTS OF GEOSPATIAL ANALYSIS IN GEOINFORMATION  

SYSTEMS 

Petina A. Andreeva .............................................................................................................................. 518 

RASTER ANALYSIS IN GEOINFORMATION SYSTEMS  

Petina A. Andreeva .............................................................................................................................. 525 

AGAIN, THE DILEMMA ARISES TO CREATE A MODEL OF GEOID  

OR QUASIGEOID  

Andrey I. Andreev ............................................................................................................................... 530 

AN APPROACH TO INCREASE THE ACCURACY  OF PHOTOGRAMMETRIC 

MEASUREMENTS IN THE ENVIRONMENT OF AGISOFT METASHAPE  

PROFESSIONAL 

Dimitar D. Petrov ................................................................................................................................. 537 

INACCURACIES IN LINEAR OBJECTS TRANSFERRED FROM THE MAP  

OF THE RESTORED PROPERTY TO THE CADASTRAL MAP  

Mirem E. Niyazi-Yusuf ....................................................................................................................... 547 

RELATIONSHIP BETWEEN IMAGE COORDINATES OF CHARACTERISTIC  

POINTS OF A STEREO PAIR OF PHOTOGRAPHS 

Monika B. Bedzheva ............................................................................................................................ 560 

METHODOLOGY FOR BUILDING A SINGLE  PHOTOGRAMMET RIC MODEL  

Monika B. Bedzheva ............................................................................................................................ 566 

A METHOD FOR BUILDING A PHOTOGRAMMETRIC MODEL OF AN AREA 

PHOTOGRAPHED WITH AN UAV  

Monika B. Bedzheva ............................................................................................................................ 572 

CREATING AN ORTHOPHOTO MAP AND ELEVATION MODEL OF  

AN URBANIZED AREA WITH A UAV  

Nikolay H. Kopanov, Ivan Y. Radev ................................................................................................... 580 

 
  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   9 

 

PLENARY SESSION  



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   10 

TECHNICAL READINESS TO START NATIONAL SE CURITY 

MAN AGEMENT SYSTEM AS A REALIZATION  

OF STRATEGIC GOAL OF REPUBLIC OF POLAND W ITH  

A USE OF JASMINE CRISIS MANAGEMENT SYSTEM 

Bartosz Biernacik 

 

Lt.Col. Bartosz BIERNACIK, PhD Eng.ï b.biernacik@aon.edu.pl;, War Studies University, 

al. Gen. ChruŜciela ï Montera 103, 00-910 Warsaw, Poland 
 

 

Abstract: Modern IT support is a must in Armed Forces as well as in public services in any coun-

try that is willing to be able to conduct operations in  times of peace, crisis and war. Usage of modern 

ICT without creation of situation awareness of all services in the country is not enough and need to be 

changed. This article is about the latest improvement that was taken in War Studies University that af-

fect the whole Polish Armed Forces and public services and allows to create national security manage-

ment system as a realization of strategic goal of Republic of Poland with a use of Jasmine Crisis Man-

agement System. 

 

Keywords: Command Support System, Public Services, ICT, NSS NATO, NNEC, JASMINE CMS  
 

Introduction  
 

ñIntegrate the national security management system, including state defense management, enabling 

the combination of processes, procedures and operating practices, by integrating the systems that have 

been operating so far, in particular national security management, crisis management and cybersecuri-

ty. Ensure the ability to quickly adapt to the emerging new challenges and threats and to identify oppor-

tunitiesò. 

National Security Strategy of the Republic of Poland 2020, page 13. 
 

So far the IT support to the common business was taken into consideration only within the organiza-

tion itself, connections between various organization from ñtwo sidesò military and civilian were rarely 

taken into consideration. IT systems are common in almost all activities that people conduct on a daily 

basis. In civilian environment IT is used to every single thing. Imagine that it is not possible to solve any 

task without the IT system support ï from buying the ticket to the bus, ending with the communication 

with the relatives. The same is becoming in military environment. Nowadays more and more activities 

are supported by specialized ICT systems.  

The time to change this situation has come suddenly and in most minds unexpectedly. We write in 

many important documents about the interoperability, about the implementation of different NATO 

standards that allows us to exchange the data between all allied nations taking part in operations as a 

NATO or UN mandate to solve problems in different part of the world. But all of the activities takes 

only a view of ñmilitary part of the businessò. In most cases we do not take care of the other part of the 

security system ï even bigger than the Armed Forces ï civilian part of the security system. We may find 

plenty of tasks that public services who are a part of the civilian part of the National Security System ï 

mentioned many times in National Security Strategy of the Republic of Poland since many years from 
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1989 year. The problem is that not taking into consideration this huge part of the system we may become 

blind in case of crisis or even worse ï during the war time. Why is that possible? 

The answer is easy ï public services are using their ICT systems and if not asked to cooperate with 

military units are not willing to spend effort and labor on creating interoperability between their systems 

and their military counterpart while waiting for this move from the military side. Therefore we have the 

situation, that every service create their own solution to be used in their business. In military environ-

ment the situation is much better, because of NNEC (NATO Network Enable Capability) program and 

his successor ï FMN (Federated Mission Network). Those programs limited lawlessness, freedom and 

independence of the commanders in different types of armed forces. In public services is not that nice. 

State Fire Service, Medical Rescue, Police and others are using different ICT systems without being 

asked to fulfill similar interoperability standards as it is in Armed Forces. That is why there was a strong 

need to change that trend and to propose a solution to create NATIONAL SECURITY MANAGEMENT 

SYSTEM. 

Situation in Europe ï the war started by Russia against Ukraine without a declaration quickly  opened 

the eyes of those, who were declaring that conventional war will never ever happen in this part of the 

worldé Our years of predicting (and asking for preparation to that) this scenario unfortunately had be-

come the true.  So the work on the common solution to exchange the data and to allow the principles of 

the nation to know what is going on speeded up. 

Creation of National Security Management System 
The idea of creation of this kind of solution was written in National Security Strategy of the Republic 

of Poland almost since the change of political system in 1989 as a one of the strategic goal of the Repub-

lic of Poland. Since then not many activities had happened ï in each NSS it was mentioned, but nothing 

had happened untilé.. 24
th
 of February 2022. Except some activities taken by NDU. 

First attempt to creation of the system 
National Defense University at that time (NDU)

1
 took into consideration problem of exchange the da-

ta between military and civilian services. In 2010 we started our work to create solution ï a tool that will  

allow exchange the data and give the chance to display data coming from military as well as civilian ICT 

systems and show that on one platform. The result was presented during the exercise PIERśCIEő 2012 

that took place on a military training ground in Drawsko Pomorskie (the biggest military training field in 

Europe)
2
. The first attempt to this problem resulted creation of the first version of JASMINE Crisis 

Management System (JASMINE SMC). The idea of it was to create ICT system that will present the 

data coming from all the ICT specialized systems used in military and civilian environment without ne-

cessity of implementation of any new solution or forcing the services to get rid of any of their systems. 

Figures 1 ï 4 shows the usage of the CMS during the PIERśCIEő-12 exercise in the non-military el-

ements. 

                                                                 
1 National Defense University ï 1990 ï 2016 ï predecessor  of War Studies University.  
2 https://csbdrawsko.wp.mil.pl/pl/ (access September 2022) 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   12 

 
Fig. 1. Usage of the CMS during the exercise PIERśCIEő ï 12 in June 2012. 

Source: Material from the PierŜcieŒ ï 12 exercise. 
 

 
Fig. 2. Usage of the CMS during the exercise PIERśCIEő ï 12 in June 2012. You may see the Teldat 

hardware solution dedicated to the different level of command. 

Here - position of the district fire brigade headquarters 

Source: Material from the PierŜcieŒ ï 12 exercise. 
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Fig. 3. Usage of the CMS during the exercise PIERśCIEő ï 12 in June 2012.  

You may see the Teldat hardware solution dedicated to the different level of command. 

Source: Material from the PierŜcieŒ ï 12 exercise. 
 

 

Fig. 4. Main window of the CMS during the exercise PIERśCIEő ï 12 in June 2012. 

Source: Material from the PierŜcieŒ ï 12 exercise. 

 

At the time of 2012 year there was an idea to present posiibility to collect data from military as well 

as civilian systems and show them on the web portal based ICT solution. In the bacground there was 

Share Point solution used as a new at the time tool used in military environment. That was the new 

approach, because Polish Armed Forces was implementing the new ICT instead of WISE which was 

then withdrawn from NATO and from Poland as well. 

The scenario (figure 5) shows that the first exercise the following Crisis Management levels were 

used: Szczecin as a voivodship level; Drawsko Pomorskie as a county level and the and rescue teams at 

the scene of the operation 
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Fig. 5. Scenario of usage of the CMS during the exercise PIERśCIEő ï 12 in June 2012.. 

Source: Material from the PierŜcieŒ ï 12 exercise. 

For that exercise the Teldat company created special set of tools for the real rescue teams. Starting 

from the laptop in ruggedized version for the vehicle (Tactical terminal T4),  smaller laptop for the 

commanders of rescue teams (T1000) and a marker for a rescuer or a vehicle participating in the action. 

First two gives the chance to be active users of the system ï user of the laptop was able to see what is 

going on  during the rescue action. The marker was established for the rescuer or a vehicle that not nec-

essarily need to be an active user of the system ï they only was sending their position and (if necessary) 

details of the unit they represent (see figure 6). 

 
Fig. 6. Equipment used for CMS during the exercise PIERśCIEő ï 12 in June 2012.. 

Source: Material from the PierŜcieŒ ï 12 exercise. 

 

The end result scenario map was presented on figure 7. 
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Fig. 7. Scenario of usage (with marked levels of support and the means of communication)   

of the CMS during the exercise PIERśCIEő ï 12 in June 2012. 

Source: Material from the PierŜcieŒ ï 12 exercise. 

Results of the exercise were very impressive, and all taking in that event sides were under pressure of 

possibilities of that system. But as alwaysé time passed and those willing did not speak. Until begin-

ning of 2022é 
 

Second attempt - Implementation of JASMINE Crisis Management System in a 

new version (2022) 
 

As a result of plenty of presentations and real and practical usage of the family of the JASMINE sys-

tems (DSS, BMS, HMS, JFSS and more) the public services started to be interested (again) in imple-

mentation of this kind of tool that allows them to collect data form all civilian as well as military ser-

vices and show it on one big screen for the commanders. 

The Government's Security Center (GSC) which is the higher civilian institution that is responsible 

for crisis management in Poland requested a real time presentation of the possibilities of the JASMINE 

CMS. The plan was to provide the exercise oné 24
th
 of February 2022. Yes. That day we provided a 

presentation of possibility of the JASMINE CMS for the public services representatives. 

As an unexpected situation, the main representative was asked to come back from his way  to the 

eventé and he saw the results later ï during the XXX anniversary International Military Exhibition in 

Kielce when he visited War Studies exposition ï we were showing this year JASMINE CMS as a pro-

posal to improve the National Securityé 

Scenario of the exercise was simple ï one teenage girl disappear form home and is in danger. The in-

formation that was created on Police station is put into the Police system and then managed by police 

officer ï he selected which data may be transferred to the JASMINE CMS. Then there is a commander 
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of the rescue group that decide to send three different teams into the terrain and search it ï close to the 

latest possible position of the searched person. 

 

 
Fig. 8. Screens from the exercise taken on 24

th
 February 2022.  

Source: Material from the Teldat. 

 

Since the first attempt the equipment has changed. Now the rescue teams have different possibilities 

to choose the right stuff for each action. Some of them stay the same as they were proposed in 2012 ï 

like in example the marker for the rescuer. The others present much better performance than those from 

2012. It is shown on figure 9. 

 

 
Fig. 9. Mobile components for the JASMINE CMS used in case of action or training.  

Source: Material from the Teldat. 

 

There are more changes in the second attempt to implement the system. As it was mentioned the first 

version of the JASMINE CMS was based on SharePoint software. This time the platform has changed. 

Under the consideration was taken fact that in most cases the specialists from civilian crisis management 

are the previous officers. It makes big difference, because during their service time they spent a lot of 

time using HMS C3IS JASMINE system ï version of Command Support System dedicated to the mili-

tary  (see Figure 10).  
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If so it is much easier for them to start using similar kind of application when they retire from the mil-

itary service and starts their new position as a crisis managers in civilian part of the national security 

system. So the application now is based on the same core services as our military system. The difference 

is in the signs the put on the map (and of course some more things like less restrictions in communica-

tion than in military environment). That is why now the application for the end user is more predictable 

for the retired officers. 

If you ask what about those, who are not retired officers ï the answer is simple ï we have the training 

of HMS C3IS JASMINE system implemented in Armed Forces that may be simply adjusted to the civil-

ian symbolism. Instead of APP6-A, B, C or D for the military symbols we nay use civilian symbols de-

fined by our Ministry of  Internal Affairs and Administration (see Figure 11). 

Just to remind ï the training system was implemented in Polish Armed Forces in 2019 and consist of 

the six level of courses as a result of the decision taken by the Chief of Staff of the Polish Armed Forces 

in 2018 about implementation of HMS C3IS JASMINE system as a primary Command Support System. 

As an answer War Studies University prepared extended version of training of HMS C3IS JASMINE. 

The extension was necessary to implement to speed up with the number of operators trained with this 

system. Until the new training system all the University students were trained with the HMS C3IS 

JASMINE system during the education process during the academic year. New training system was ded-

icated to the whole soldiers from Poland (and also the NATO countries). 
 

 
 

Fig. 10. Core services on which JASMINE CMS is based.  

Source: Material from the Teldat. 
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Fig. 11. Training system implemented into the Polish Armed Forces in 2019. 

Source: Authorôs materials. 

 

The training system consist a few levels of the knowledge of the HMS C3IS JASMINE system: 

- 1
st
 level ï BASIC COURSE is dedicated to the operators that do not know anything about the 

CSS system. It takes 5 working days (ap. 30 hours) and give the knowledge to operate the sys-

tem; 

- 5
th
 2

nd
 level ï ADVANCED COURSE is dedicated to those who accomplished the 1

st
 level 

course and give the advance knowledge of the system. It is more concentrated on MDMP 

showing the operator role during each of the phase of the process; 

- 3
rd

 level ï PREPARATION AND CONDUCT OF THE MILITARY EXERCISE with the 

HMS C3IS JASMINE system is dedicated to the teams that are responsible to prepare and 

conduct the military exercise. To accomplish this level candidate must accomplish the 1
st
 and 

2
nd

 level of the training; 

- 4
th
 level ï OPERATIONAL ADMINISTRATOR of HMS C3IS JASMINE system is dedicat-

ed to the operators that are responsible for support the Operators on the Command Post with 

the system running. To accomplish this level it is required to accomplish all previous courses; 

- 5
th
 level ï INSTRUCTOR of the HMS C3IS JASMINE system is dedicated to the persons that 

are going to organize in their military units the courses at the first level. Thank to this there 

will be more instructors and it will be much more popular to get the first level course. 

- 6
th
 level ï INTENSIVE COURSE FOR INSTRUCTOR of the HMS C3IS JASMINE system 

is dedicated to those who are prescribed by Unit Commanders to become trainer and are going 

to organize the courses from first level. 

What is important to be mention at that place is that we may easily adopt this training system imple-

mented in Armed Forces and spread it into the public services conducting crisis management using i.e. 

JASMINE CMS. Therefore we may say that another of the milestone is in place ready to be used (first 

milestone ï technical readiness; second milestone ï training system). 

We need to remember that technical readiness to create system is not enough. We need to change the 

mindset of the operators, decision makers. There is a need to change the culture of the security culture
3
. 

                                                                 
3 P. Ostolski, Culture functions for creating security culture, Security dimensions, No. 37; 2021 (78-90) 
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Juliusz Piwowarski in the article: ñThe security (culture) rhombus. Redefining security environmentò, 

based on his research, proposes a new way of perceiving the security environment. ñI present and justify 

an alternative to the narrow approach to security environment, which is based on the narrow definition 

presented in the White Book on National Security of the Republic of Polandò
4
. His considerations ex-

ceed the framework of the White Book of National Security of the Republic of Poland and provides evi-

dence for a wider definition of the research area in security sciences. This point of view is justified. The 

confirmation is in the National Security Strategy of the Republic of Poland. ñToday's security environ-

ment is increasingly complex and insecureò
5
 .  

Security is a state in which its subjects are in a constant balance between the objective and subjective 

perception of the surrounding reality. Any elements that make up the security environment. The level of 

our security culture depends on many factors. The most important of them are the constituent elements 

of culture
6
. 

By usage of modern ICT we are able to strengthen certain desirable leadership qualities mentioned by 

many classics of military strategy like Clausewitz, Sun Tzu, Sun Pin and many others
7
. One of the lead-

ership qualities that should be strengthened is determination, understand as an ability to take a decision 

in the limitation of time and lack of information without hesitation and doubts using his intelligence and 

wisdom. If the system is able to create situation awareness, collect data in a real or close to the real time 

and display it on a digital map, satellite picture or any other operator require, any alarm is created and 

spread within the system in  a seconds, commanders are aware about the holdings they are available for 

their teams ï all of this change an approach to decision makers and increases the level of accuracy of 

decisions made based on that data. 

Coming back to the creation of National Security Management System we have to mention the June 

2022. That time commanders of provincial divisions of the State Fire Service asked to provide similar 

presentation that was provided to the Government's Security Center in February. With a small difference 

ï they asked to provide presentation of use of CMS during the fire and action made by Fire Brigades. 

The second presentation has taken place in June 2022 and is presented on figure 12. 

 

 
Fig. 12. Screens from the exercise taken in June 2022.  

Source: Material from the Teldat. 
 

We did not have to wait for a long time for the results of that presentation. Almost immediately the 

decision from the Fire Service was taken to use this system during the exercise. The exercise was not 

just an exercise ï it was 30
th
  anniversary  of the biggest forest fire in Poland. It was provided since  30

th
 

of August until the 1
st
 of September. During the time one of the system used to create situational aware-

ness was JASMINE CMS. Figure 13  shows the exercise. The exercise took place in KuŦnia Raciborska 

Southen-East part of Poland. 

Separate forces and resources of the Central Operating Defense took part in the exercises. In total, it 

was about 100 rescue and firefighting vehicles and special vehicles and over 400 firefighters from the 

                                                                 
4 J. Piwowarski, The security (culture) rhombus. Redefining security environment, ñKultura BezpieczeŒstwaò, 2019, no. 34, p. 141 [in] 

Ostolski P., Culture functions for creating security culture, Security dimensions, No. 37; 2021 (78-90), p.79 
5 National Security Strategy of the Republic of Poland 2020, page 5. 
6 P. Ostolski, Culture functions for creating security culture, Security dimensions, No. 37; 2021 (78-90), p.79 
7 P. Ostolski, Cechy przyw·dcze kadr systemu bezpieczeŒstwa narodowego, p.164-175 
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following voivodships: ślŃskie, Mağopolskie, Podkarpackie, świňtokrzyskie and the Central School of 

the State Fire Service in Czňstochowa. Representatives of the Security and Crisis Management Depart-

ment of the Silesian Voivodship Office, State Forests (including 1 Dromader type fire-fighting aircraft) 

and the police also participated in the exercises
8
. 

The main objective of the exercises was to determine the degree of preparation of the forces and re-

sources of the Central Operating Support to extinguish large-area fires in forest complexes, including, in 

particular, the supply of water over long distances. In addition, the exercises are aimed at checking the 

organization and work of the staff at the strategic level and the organization of logistic facilities for the 

needs of the activities carried out
9
. 

 

 
Fig. 13. Screens from the exercise in KuŦnia Raciborska. 

Source: Material from the Teldat 
 

The latest version of the system may be independent application installed on the computer as a work-

ing station (it can be installed on desktop computer, laptop, netbook, tablet) or may be used as a web 

access and displayed on every single equipment with display and access to the Internet (desktop com-

puter, laptop, netbook, tablet, mobile phone).  

The list of the components prepared for the end user is as long as it is in military HMS C3IS JAS-

MINE version. 

The following modules can be included among the most important components: 

- Map Component; 

- Document Component; 

- Printing Component; 

- Combat Log Component; 

- Aggregation Component; 

- Video Component; 

- Communication Component; 

- Simulation Component; 

- And many moreé 

Those modules gives a chance for collaborative work within the rescue team, command post or the 

higher command. 

                                                                 
8 https://www.gov.pl/web/kppsp-raciborz/krajowe-cwiczenia-ratownicze-pk-kuznia-raciborska-2022 (access September 2022) 
9 Ibidem. 
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Fig. 14. Menu in JASMINE Crisis Management System. You may see the long list  

of available components for the operator. 

Source: authorôs material. 

 

The results of our tests and CMS JASMINE performance was presented during the  30
th
  International 

Defense Industry Exhibition MSPO in Kielce that took place from 6
th
 until the 10

th
 of September 2022.  

 

 
Fig. 15. War Studies University exhibition stand during the   

30
th
  International Defense Industry Exhibition MSPO. 

Source: Teldat materials. 

 

That was the possibility to present War Studies University experience in providing the technical pos-

sibilities to use the joint ICT systems and create National Security Management System based on CMS 

JASMINE.  

The last (for now) example of usage JASMINE CMS was the exercise provided for medical rescue 

teams in the middle of September 2022, after the Military Exhibition in Kielce. That was the chance to 

present the performance of the JASMINE CMS to the medical specialists that on a daily basis helps 

people.  
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Fig. 16. Screens from the exercise in Bydgoszcz with Medical rescue teams conducted 

in September 2022.  

Source: Material from the Teldat 

 
 

Summary  
The unstable time has come. We need to prepare to what may be hardly predicted. Nobody is able to 

predict what will happen and how much time has left to the unpleasant and unwanted situations. To be at 

least a little more prepared we need to act quickly and in intelligent way.  

War Studies University is the highest University in providing the studies and courses for the Polish 

Armed Forces. To our University comes officers with an experience from units and their knowledge and 

experience combined with the knowledge of academic teachers and the system producer gives the 

chance to constantly develop better and better Command Support System ï System of Systems. 

The latest exercises conducted in 2022 and planned in 2023 shows that there is a strong need on the 

public services side to implement modern, sophisticated ICT system but on the other hand well known 

for operators, easy to use and time reducing to take the decision. This is what JASMINE Crisis Man-

agement System exactly is. Well known and used in Polish Armed Forces, easy to use for those, who 

had contact with any NATO Command Support System as well as with our Polish HMS C3IS JAS-

MINE system. We have the training system implemented (so far in The Army but it may be changed). 

To summarize the cooperation between military and business started in 2010 gave a lot of experience 

to us as a military experts and let us change the approach to the conducting Military Decision Making 

Process now is giving new feedback ï new possibilities of use in non-military environment in crisis 

management. Starting from typical military system ï HMS C3IS JASMINE we are ready to use the 

JASMINE Crisis Management System.  The most important is to keep the way that we discovered and 

implement the best practice into the national security system. 

Nowadays, NATO and the Polish Armed Forces place great emphasis on the development of net-

work-centric capabilities, including the interoperability of ICT solutions used in the Alliance countries. 

In response to this, the Academy actively conducts practical research on the possibilities and methods of 

using its military systems, which is included in the results of the conducted experiments. Their results 

enable the update of the regulations and doctrinal documents. They are also guidelines for determining 

the further development direction of the foregoing  Polish systems. 

As we may see the Ukrainian conflict shows that modern systems are the must not only for the Army 

but (and maybe even more) also for the civilians, who must be protected against the enemy activity as 

only it is possible. 

Moreover, the need to secure civilian infrastructure must also be taken into account, and the use of 

the discussed solution significantly facilitates this. This system can be used to protect both the critical 
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infrastructure of the state as well as, for example, cultural monuments and places of particular im-

portance to the citizens of a given country.  

The capability  of the automated  data exchange  between JASMINE CMS and public services sys-

tems  used on a daily basis provides invaluable benefits in the way of carrying out the Crisis Manage-

ment tasks and shortening the time from detecting the problem/danger situation to reaction to it, which 

in the current conditions of the 21st century is one of the most important features that determines the 

success or failure.  

Once again we must enhance the message that we have technical readiness to establish National Se-

curity Management System as a realization of strategic goal of Republic of Poland with a use of JAS-

MINE Crisis Management System. 
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Abstract: Due to the latest events (pandemic situation and military tensions between Ukraine and 

Russia) that marked postively and negatively our existence, private and professionaly, the attacks on 

institutions and organizations increased significantly everyday, and new experiences were faced and 

they caught many professionals with the guard down. Many lessons were taught but not all of them were 

applied accordingly everyday in their activity. The objective of the current work is to bring into discus-

sion a set of aspects that are well-known by professionals in field of cybersecurity but they are not used 

properly due to a variety of reasons. Based on a wide analysis of the most important concepts, technolo-

gies and frameworks on which cybersecurity risk management is based, we will need in the future to 

treat with a maximum responsability the way that we are applying and integrating cybersecurity within 

organizations. Re-designing the way that we are treating cybersecurity, how it twill fit within the CSIRTs 

teams, will represent the way if the battle against attacks will be won or not. 

 

Keywords: cyber threat intelligence, prevention-based, incident, cyberattack, cybersecurity.  
 

 

Introduction  

Cybersecurity is the defense against harmful attacks by hackers, spammers, and cybercriminals 

against internet-connected devices and services. Companies employ the procedure to safeguard 

themselves against phishing scams, ransomware attacks, identity theft, data breaches, and monetary 

losses. According to Forbes, a variety of alarming cyber security concerns will face us in 2022
1
, includ-

ing supply chain disruption, greater threats from smart devices, and a continuous shortage of cyber secu-

rity experts. According to Cybercrime Magazine
2
, cybercrime will have a big impact on the costs on the 

globe, around $10.5 trillion yearly by 2025. In addition, during the following four years, costs associated 

with cybercrime are expected to increase globally by about 15% annually. 

We increase our human capability through technology, whether it be to respond to a natural 

disaster, protect against a cyberattack, or fulfill the enormous demands to enable the largest workforce to 

work remotely. For example, at Microsoft, cybersecurity serves as the cornerstone for assisting 

businesses in preserving business continuity when things change. 

When working with enterprises from around the world who need to enable people to work 

efficiently and safely from a range of non-traditional settings, the teams should share this transformative 

vision. We have learned a lot about the role cybersecurity plays in assisting businesses in maintaining 

business continuity as we adjust to this new reality through these conversations. As a result, we can see 

five paradigm shifts in cybersecurity that will enable the development of work in a way that emphasizes 

inclusion of people and data. 

                                                                 
1
 See https://www.forbes.com/sites/emilsayegh/2022/01/06/predicting-what-2022-holds-for-cybersecurity/?sh=1b29ea0c2b72  

2
 See https://cybersecurityventures.com/cybercrime-damages-6-trillion -by-2021/  
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From beginning it is important to clear the goal of each field in such way that we can understand 

their boarders within cybersecurity risk management and not creating confusions between the responsi-

bilities.  

Threat Intelligence represents those processes through which the data that is gathered, processed, 

and analyzed to identify the goals, targets, and attack tactics of a threat actor. Threat intelligence em-

powers us to take quicker, more data-driven security decisions and shift from reactive to proactive be-

havior in the face of threat actors. 

The structure of the paper is described as follows: 

¶ Section 1. Introduction. In this section we will specify the context and place the study within 

the new tendencies on which cybersecurity professionals should focus in the next years. Moving forward 

with How does Cybersecurity can be defined nowadays and how it works?, we will discuss those tech-

nologies, procedures, and techniques that should be include in cyber security risk management for Mo-

bile Security (see Section 1.1) and Network Security (see Section 1.2).  

¶ Section 2. Cyber Threat Intelligence. The section will give a short overview on what is 

Cyber Threat Intelligence (CTI) and how CTI should be used within different organizations and institu-

tions. Due to the fact that the topic is wide and there are so many things to be discussed, we will provide 

only how CTI is impacting the processes behind the organizations/institutions.    

¶ Section 3. Prevention-based Incident Response. In this section we will discuss about preven-

tion-based incident response (PIR) which from professionals point of view is a paradigm shift game and 

many of security solutions should be focus on this paradigm. The section will point out the main im-

portance and it can be game changer in cybersecurity. 

¶ Section 4. Artificial Intelligence vs Cybersecurity. Impact of Artificial Intelligence in Cyber-

security. The section will discuss about the importance of AI in cybersecurity, and from developing so-

lutions, the AI in cybersecurity is a hot point for many developers, engineers and researchers, the main 

reason is due to the fact that the AI solutions should be always adapting to the needs and trends in terms 

of new attacks [10], [11].  

¶ Section 5. Machine Learning vs Cybersecurity. Learning from attacks and anticipating other 

attacks based on the behaviour of the networks and users, is very challenging and interesting, and brings 

new important challenges for developers, from tagging and classifying the attacks to decision models. 

The section will discuss general aspects from which we can draw an important conclusion for develop-

ing such solutions and algorithms. 

¶ Section 6. Deep Learning vs. Cybersecurity. An attack has different behaviours, the mission 

of security solutions is to identify properly the behaviour of the attack and to figure out what he will 

impact within the organizations. The role of deep learning is to analyse in-depth the attack and to find 

more about it and how it can be isolate in such way that none of the resources and users will be affected. 

For this a solution for user trainings is necessary to be made available to them at any time [2]. 

¶ Section 7. Conclusion. The section will present a short summary of what it has been dis-

cussed, the main challenges that were experienced during this work and what are some possible future 

research directions, that researchers, engineers, and developers should have in mind as future trends. It is 

important to understand that we always need to update the solutions and to anticipate the needs of future.  
 

How does Cybersecurity can be defined nowadays and how it works? 

The technologies, procedures, and techniques used in cyber security include those that protect 

networks, data, and computer systems from intrusion. Below we will discuss about two important sub-

domains in which to explain how cybersecurity works and why it is important to focus on these two sub-

domain nowadays.  
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Mobile Security 

Today, as more people rely on mobile devices, mobile security is a major issue. This subdomain 

guards against dangers including unauthorized access, device loss or theft, malware, viruses, and more 

for both organizational and individual data kept on portable devices like tablets, smartphones, and lap-

tops. Mobile security also makes use of authentication and training to strengthen security. 

The way individuals connect to the internet has changed dramatically thanks to portable devices 

like smartphones and tablets. Platforms, however, also play a part in the growth and sophistication of 

cyber attacks. As a result, there is a constant arms race among software businesses. In response to the 

constantly evolving nature of threats, new, cutting-edge security systems are being introduced. Although 

it's challenging to keep up with the stricter regulations that legislators are introducing, they are doing 

their part. Because of this, mobile device cybersecurity is more crucial than ever. 

Attackers that never give up are constantly looking for the next big hack. On mobile devices, at-

tacks that were wildly successful on desktop computers are now being used. 

The most important types of attacks from 2022, are related to ransomware and mobile phisihing, 

and cross-platform banking attacks. Ransomware and mobile phishing - The mind of an attacker is un-

limited. This being said, the goal of an attacker consist in using social engineering for obtaining access 

to sensitive information without permission. This is achieved through SMS messages to inject malware. 

In Check Point Press Release
3
, one of the most important attack from 2022 is related to the Easter phish-

ing scams that helps emotet assert its dominance. Emotet is very advanced, self-propagating and modu-

lar trojan which is using different methods for keeping his persistence and evasion technique to avoid 

being detected. Cross-platform banking attacks - In some literatures this may be known as man in the 

browser attack, a technique that is based on the deployment process of malware on the mobile device. 

According to Palo Alto
4
, in 2022, Black Basta attack managed encrypt files on the target machine using 

extortion technique and demand ransoma for making the decryption possible. 

Other types of attacks that took place in 2022 and their significance is important, are related to in-

filtrating nearby devices, cryptocurrency mining attacks, and countering mobile threats. 
 

Network Security 

The Covid-19 outbreak drove the majority of businesses to quickly transition their workforces to 

remote labor. Numerous studies indicate that a sizable segment of the workforce will continue to work 

remotely after the epidemic. 

Most of the studies made on security flaws, shows that a crucial trend for cyber security is based 

on the processes that should be used by a business in such way that the main focus should be concentrat-

ed on the security issues associated with remote workforces. This include discovering and addressing 

fresh security flaws, enhancing systems, putting in place security rules, and making sure that monitoring 

and documentation are done properly. For more information and suggestions, read our comprehensive 

guide to working securely from home. 

One of the most important trends in cyber security is working from home, which presents new cy-

bersecurity threats. Compared to centralized offices, which typically have more secure routers, firewalls, 

and access control systems managed by IT security teams, home offices are less safe but with the right 

solution the environment could be configured to provide a strong security. E-mails are quite critical, 

especially due to their attachments with images, and solutions for scanning the images should be taken 

into consideration as well [12], [13]. 

                                                                 
3
 See https://www.checkpoint.com/press-releases/march-2022s-most-wanted-malware-easter-phishing-scams-help-emotet-

assert-its-dominance/  
4
 See https://unit42.paloaltonetworks.com/threat-assessment-black-basta-ransomware/  
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One of the most important trends in the cyber security business is still cloud vulnerability. Once 

more, the pandemic's broad embrace of remote work has dramatically raised the need for cloud-based 

infrastructure and services, with security consequences for enterprises. 

Scalability, effectiveness, and cost savings are just a few advantages that cloud services provide. 

However, attackers also view them as a prime target. Insecure interfaces, account theft, and data 

breaches are all frequently brought on by improperly configured cloud settings. Because a data breach 

costs $3.86 million on average, businesses need to take precautions to reduce cloud hazards. 

In addition to data breaches, enterprises face the following network security trends and cloud 

security challenges: 

¶ Guaranteeing compliance with the latest regulations with respect for each jurisdiction. 

¶ Using all the necessary and required IT expertise for handling the requirements for cloud 

computing. 

¶ Handling the issues related to cloud migration. 

¶ Handling possible potential entry points for attackers. 

¶ Insider threats. 

Cyber Threat Intelligence 

When analyzing a cyber threat, analysts frequently focus on the triad of actors, intent, and capabil-

ity, taking into account each actor's motivations, tactics, techniques, and procedures (TTPs), as well as 

their access to the targets they are targeting. Making knowledgeable, forward-looking strategic, opera-

tional, and tactical evaluations is frequently feasible by understanding this triad. 

From senior executives, such as Chief Information Security Officers (CISOs), police chiefs, and 

policy makers, to those on the ground, like information technology specialists and law enforcement of-

ficers, cyber threat intelligence has proven useful to state, local, tribal, and territorial (SLTT) govern-

ment entities at every level. It also benefits other professionals, such as security guards, accountants, and 

terrorism and criminal analysts. 

When used properly, cyber threat intelligence can offer increased understanding of cyber risks, en-

abling resource creation and allocation as well as a quicker, more targeted response. For example, it can 

help decision-makers identify acceptable business risks, create controls and budgets, decide on equip-

ment and staffing, and more (strategic intelligence). Additionally, operational and technical intelligence 

can advance the use of indicators by validating, prioritizing, and defining the duration of an indicator's 

validity (tactical intelligence). 

Prevention-Based Incident Response 

When used properly, cyber threat intelligence can offer increased understanding of cyber risks, en-

abling resource creation and allocation as well as a quicker, more targeted response. For example, it can 

help decision-makers identify acceptable business risks, create controls and budgets, decide on equip-

ment and staffing, and more (strategic intelligence). Additionally, operational and technical intelligence 

can advance the use of indicators by validating, prioritizing, and defining the duration of an indicator's 

validity (tactical intelligence). Uncontrolled incident activity can grow into a greater issue, which could 

result in data breaches, exorbitant charges, or system disruptions. Organizations can reduce losses, ad-

dress exploited vulnerabilities, restore services and operations, and reduce the risk of subsequent inci-

dents by acting swiftly after an occurrence. 

SANS is a private company that conducts research and informs the public about security-related 

topics. The incident response process (see Figure 1) is broken down into six phases under the SANS 

framework: preparation, identification, containment, eradication, recovery, and lessons learned. 
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Figure 1: SANS framework
5
, 

image source: https://www.gadgetaccess.com/sans-incident-response-planning/)  
 

NIST is a US government organization that creates standards for the technology and security sec-

tors. A thorough incident response strategy was created as part of their cybersecurity work (see Figure 

2). It contains information on developing communication plans, incident response teams, incident re-

sponse plans, and training situations.  

 
Figure 2: NIST framework, image source: https://netgaincloud.com/blog/new-nist-framework-

strengthens-risk-management/ 

 

An incident response plan is a document that lists the security procedures to be followed in the 

event of an incident and the people in charge of responding to the incident. The following information is 

often included in an incident response plan: methods and approaches for responding to incidents; how 

crisis response may further the overall objective of your organization requisites for each level of the in-

cident response process; roles and duties for carrying out incident response tasks; routes of communica-

tion between the organization's rest and the incident response team; and metrics to measure incident re-

sponse effectiveness. 

 

AI vs Cybersecurity. Impact of Artificial Intel ligence in Cybersecurity 

Cybersecurity is only one of the many domains where AI offers benefits and applications. AI and 

machine learning can assist in keeping up with hackers, automating threat detection, and responding 

more efficiently than traditional software-driven or manual procedures in today's world of quickly de-

veloping cyberattacks and rapidly multiplying gadgets [1]. 

For online dangers and potentially criminal activity, artificial intelligence plays an important role 

and it is used with success in the process of identification. The volume of the new malware that is occur-

                                                                 
5
 See https://www.gadgetaccess.com/sans-incident-response-planning/  
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ring each week, represents an important challenge for the traditional software applications to handle, so 

artificial intelligence is very helpful in this situation, providing in-depth analysis of everything that is 

happening. The systems based on artificial intelligence are designed and developed with respect for 

training in such way that they are capable to detect malware, to realize and obtain pattern recognition, 

and to identify the smallest characteristics for malware or ransomware attacks before they are launched 

with success within the system/networks. Another important aspect is represented by natural language 

processing, which collects data by itself and by accessing articles, news stories, and research on cyber-

threats, were artificial intelligence comes and enables a higher predictive intelligence. This will help us 

in having access to information related to the new and most awkard tactics and attacks. In this situation 

we should not underestimate the cybercrminals, as they are the first ones that are following the trends. 
 

Machine Learning vs Cybersecurity 

Effective cybersecurity technology cannot be implemented today without a significant machine 

learning component. However, machine learning cannot be used successfully without a thorough, in-

depth, and thorough approach to the underlying data [3]. 

Cybersecurity systems can use machine learning to examine patterns and learn from them to help 

stop similar assaults and react to altering behavior. It can assist cybersecurity teams in being more pro-

active in thwarting threats and quickly responding to ongoing attacks. It can shorten the time spent on 

repetitive work and make it possible for enterprises to employ their resources more wisely. In machine 

learning, patterns are created and then modified using algorithms. Because the data must represent as 

many different outcomes from as many conceivable scenarios as possible, you need a lot of rich data 

from all over the place to establish patterns [4]. Applications employ machine learning techniques to 

recognize and respond to assaults. Big data sets of security events can be analyzed to find patterns in 

harmful activity and help with this. When similar events are found, ML makes it so that the trained ML 

model can automatically handle them.  

Organizations can better allocate resources by using quantitative methods to assign risk rankings to 

different network segments. ML may be used to analyze datasets of prior cyberattacks and identify the 

network components that were most frequently exploited in specific assaults [5]. With regard to a specif-

ic network area, this score can help estimate the likelihood and impact of an attack. Assisting organiza-

tions lower their chance of becoming victims of such attacks. 

 

Deep Learning vs Cybersecurity 

Organizations struggle with the majority of cybersecurity being reactive. They rely on signatures 

or indicators of compromise for the threat detection capabilities of the technologies they use to safeguard 

their environment. Because they are only useful for identifying risks they are already aware of, those 

technologies are useless against zero-day or other unknown attacks [6]. 

Here is where deep learning can alter the course of events. Machine learning has a subfield called 

deep learning. Machine learning algorithms are excellent for using data analysis to find solutions, but 

they have several drawbacks. "Deep-learning algorithms handle the same problem utilizing deep neural 

networks, a form of software architecture inspired by the human brain," according to PC Magazine
6
 

claiming (though neural networks are different from biological neurons) [7]. 

Layers upon layers of variables make up neural networks, which can identify photos and translate 

speech to text by adjusting to the characteristics of the input they are trained on. Since deep learning is a 

relatively new discipline, there aren't many players that are specifically interested in it. Only a few deep 

learning neural networks are in operation, and only one of those is being used to address the present cy-

bersecurity concerns. Deep Instinct owns the deep learning framework in question [8]. 

                                                                 
6
 See https://www.pcmag.com/news/what-is-deep-learning  
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Automation is essential for defending against the enormous amount of risks that businesses must 

deal with, but ordinary machine learning is too constrained and still needs a lot of tweaking and human 

involvement to produce the desired outcomes. Deep learning goes above and beyond to keep improving 

and learning over time so that it can foresee hazards and stop them before they happen. 
 

Conclusion 

The current paper discussed those topics that represents the most important technologies on which 

cybersecurity professionals should focus and researchers should take into considerations when they are 

designing and implementing new security modules.  

Everything from now on should be treated with maximum responsibility, taking into consideration 

technologies such as artificial intelligence and machine learning for detecting and investigating any be-

haviour within complex networks, focusing more on prevention-based incident response, in such way 

that CSIRTs should have a deeper analysis of what is going within the attacks and impact on their organ-

izations. 

The challenges experienced during this study were overcomed, and most of them were focused on 

the advantages and disadvantages of artificial intelligence, machine learning and deep learning technol-

ogies together with their algorithms. We have tried to provide a summary of the main positive features 

that should be taken into consideration when developing such solutions and use them within institu-

tions/organizations through a cloud environment as cloud solution or other complex applications from 

different fields, such as applied physics [14] and thermodynamics. 

As for future, a research plan should include a psychological user profile which can help us to 

identify in what mood the user is accessing the machine within the network with help of specific key-

boards and mouseôs, using more artificial intelligence and machine learning algorithms and methods for 

learning more out from the attacks. 
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Abstract: In this paper, we will discuss machine learning in the context of cybersecurity, focusing 

on data science for cybersecurity, where the data is collected from different sources that are relevant to 

cybersecurity. The current work will bring into discussion various research challenges, which are open 

for improvements, and point out the most challenging future research directions. Altogether, the purpose 

is not limited to discussing data science within the cybersecurity context and relevant 

methods/algorithms, but also to focus on the applicability of taking the most intelligent decisions based 

on data to protect the systems against cyber-attacks. 
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Introduction  

The field of cybersecurity is complex and dynamic. In the last two years, cyber-attacks have 

intensified massively, these being facilitated by the move of many activities to the online environment, 

due to the COVID-19 pandemic. Thus, with a wide range of activities and such a large amount of data 

moved online, more security breaches than normal were created or found. This is shown by statistical 

reports released by different specialized organizations. For example, a report by the European Union 

Agency for Cybersecurity (ENISA) published in July 2022 shows that monthly, through ransomware, 

the attackers steal more than 10 terabytes of data and in 95.3% of cases it is unknown how attackers 

gained initial access to the targeted organization [1]. Another report released by the Identity Theft Re-

search Center shows that the year 2021 has been a record-breaking year, with the number of data 

breaches compared with the end of the third quarter of 2020, exceeding by 17% [2]. It is predicted that 

by 2025 the costs of ransomware attacks will reach  $10 trillion [3]. On the other hand, Capgemini Re-

search Institute shows in the report [4] that 61% of organizations are not able to identify critical threats 

without artificial intelligence and machine learning and 69% of them consider that artificial intelligence 

is critical in responding to cyber-attacks. 

As technology advances, the methods of protection against cyberattacks become better. On the 

other hand, through the advancement of technology, cyberattacks are becoming more complex and so-

phisticated, too. Therefore, businesses need to stay on top of the most recent trends if they want to 

protect themselves from cyberattacks. Among ones of the most relatively new ways to do this is incorpo-

rating data science within digital protection techniques. Data science is the process through which new 

knowledge is discovered by drawing conclusions from a set of unprocessed data. One of the strongest 

tools in the data scientist's arsenal for this strategy is machine learning.  

Cybersecurity offers guidelines, procedures, instruments, and strategies for safeguarding digital in-

formation against unauthorized use, access, or knowledge. Depending on the specific work, there are 

various reasons why protecting an organization's data and digital infrastructure is important. Machine 

learning can be used to train security models and systems to look for potential security flaws or breach-

es. Machine learning can be used in a variety of cybersecurity domains, for example, to improve security 

processes and make it simpler for security analysts to quickly identify, prioritize, deal with, and remedi-
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ate new attacks. This will help security analysts better understand past cyber-attacks and develop appro-

priate defense responses. 

Taking these into consideration, the paper aims to present the basics of machine learning tech-

niques and point out where they can be used in cybersecurity. The rest of the paper is organized as fol-

lows: the next section presents basic information about machine learning. In Section 2 we will present 

use cases of cybersecurity tools and techniques that incorporated machine learning algorithms, while in 

Section 4 we will present adversarial machine learning techniques. Lastly, we will present the conclu-

sions of the paper. 
 

Machine Learning 

In this section, we present basic information about machine learning, covering the types of ma-

chine learning and the processes included in machine learning techniques [5]. Machine learning is a 

branch of artificial intelligence that uses algorithms to find patterns in data. As more data is gathered and 

becomes historical data, the algorithm modifies itself to make predictions that are more and more 

precise.  

A machine mainly needs three elements so it can learn: datasets (similar entities/values are 

grouped as one entity), which can be structured or unstructured, features (characteristics of the data), 

which are established regarding the purpose of the analysis, and algorithms (collection os steps/rules 

used in problem-solving). 

Supervised and unsupervised learning are the two different categories of learning methods used in 

machine learning. It is referred to as supervised machine learning when models are trained on data that 

has already been tagged, so the input is labeled and it is known the corresponding output. Unsupervised 

machine learning extracts patterns from a dataset by analyzing it without using prior classifications, so 

the input is not labeled. Another type of learning is a combination of these two, namely semisupervised 

learning, in which some data is labeled and other data is not labeled. And lastly, there is reinforcement 

learning, a type of learning based on feedback: reward score when the machine takes the right decision 

and punishment score when the machine takes a bad decision. As a parallel with the human learning 

process, supervised learning is related to experience, while unsupervised learning is related to instinct. 

Two of the common uses of machine learning are data classification and data clustering. Having some 

labeled initial data and knowing which is the output, the algorithm should classify correctly new previ-

ously unknown entries (classification). Having the initial raw data and knowing nothing about it, the 

algorithm should figure out how to cluster the data, i.e. how to group entries with similar characteristics 

(clustering). 

A larger family of machine learning techniques built on artificial neural networks and representa-

tion learning is deep learning. Unsupervised, semi-supervised, and supervised learning are all possible 

approaches when used with deep learning. In deep learning, artificial neural networks have multiple hid-

den layers, while a traditional artificial neural network consists of only one layer. 

Machine learning involves several processes, as follows: 

Data collection. According to the purpose of the machine learning system, the raw data is collect-

ed. In other cases, organizations own a bunch of raw data and want to gather some insights from it. 

Data preparation. The raw data is cleaned or features are extracted in order to be used in the anal-

ysis process. 

Choosing the model. According to how the input data looks (for example, labeled or unlabeled) 

and with the purpose of analysis, a machine learning model is chosen (supervised, unsupervised, semi-

supervised, or reinforcement). 

Training the model. Mainly, the model is applied to the input data. 

Evaluating the model. If the training process reaches a high level of accuracy, then it can be ap-

plied to new previously unknown entries, otherwise, the next phase is required. 
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Parameter tuning. If the training process does not reach the desired level of accuracy, then the pa-

rameters of the model are adjusted until the desired degree of accuracy is obtained.  

Predictions. Once the desired degree of accuracy is achieved, the model can be applied to new 

previously unknown entries. 

However, once the new entries become historical data, the model can be tested or retrained from 

time to time.  

 

Use of Machine Learning in Cybersecurity 

Using open-source software [6] or proprietary third-party datasets [7], machine learning can be ap-

plied to cybersecurity to draw conclusions from current data, for instance, when vulnerabilities are most 

likely to develop or when attackers are most likely to initiate attacks. We may create and put into use 

solutions for malware detection, antiviruses, identifying zero-day vulnerabilities, and digital forensics 

that use machine learning algorithms. Building a machine learning pipeline begins with deciding what 

should be measured. For instance, using machine learning in cybersecurity is driven by the desire to stop 

Denial-of-Service (DoS) attacks [8] or count the number of spam or virus-infected emails sent daily. The 

next stage is to figure out how to arrange the data so that it has as many useful characteristics as is prac-

tical for the study. Samples of emails from public servers or datasets can be labeled based on their head-

ers, which will then be used further in the training process. More data to train the model leads to a higher 

degree of accuracy. Finally, utilizing patterns discovered in the dataset, the machine learning system is 

trained to differentiate between spam and malware information. Both labeled and datasets are used in the 

training phase. This technique functions really well in antivirus software. Another and appealing (theo-

retical and real-world) solutions are suggested [9], as well as [10] which includes a good space perfor-

mance. 

Generally, supervised machine learning covers methods of classification and regression, which are 

used in cybersecurity to categorize things like network attacks or predict future behaviors, such as a 

network's behavior. The principal applications of supervised learning are in intrusion detection systems. 

For example, in [11] the authors use supervised learning for an intrusion detection system based on a 

Multi -layer perceptron Neural Network. Another result in this direction is achieved in [12], where the 

authors suggest a novel and straightforward black-box attack technique called the brute-force attack 

method (BFAM) to more accurately assess how well machine learning-based cybersecurity systems can 

withstand adversarial cases, analyzing algorithms as linear regression. Other cybersecurity studies that 

involve supervised learning are [13]-[15]. 

Unsupervised learning is used to discover patterns and hiding knowledge structures in processed 

data. In cybersecurity, unsupervised learning can be used to detect attacks, such as malware. Clustering, 

which uses methods to find hidden insights within raw data, is the primary unsupervised learning meth-

odology used in cybersecurity. A result in this direction is presented in [16] in which the authors use 

clustering methods, and the authors provide a way for choosing security features based on an importance 

score. Another result in this direction is achieved in [17], where the authors present CAMLPAD, a solu-

tion that instantly determines whether a certain environment is in danger of a breach resulting from the 

existence of anomalies by processing a range of different types of cybersecurity datasets in real-time 

using algorithms like isolation forest or k-means clustering.  

Generally, machine learning can be used in cybersecurity in the following areas: SMS scams [18], 

securing mobile endpoints [19], enhancing human analysis and safeguarding against human errors, anti-

virus software and malware detection (for example, BitDefender
1
, ESET

2
, Avira

3
, Cylance Protect

4
, 

etc.), email monitoring [20], against bots [21], network threat detection [22], and threat mitigation [23]. 

                                                                 
1
 https://www.bitdefender.com 

2
 https://www.eset.com 

3
 https://www.avira.com 

4
 https://www.blackberry.com/us/en/products/cylance-endpoint-security/cylance-protect 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   35 

Other studies [24], [25] propose cybersecurity frameworks based on artificial intelligence and machine 

learning.  

However, there are several challenges when implementing a cybersecurity system that uses ma-

chine learning: security games (this technique usually helps to prove the security of a proposed system 

and it is played between an attacker and a challenger, but it is specific for a certain attack, not covering 

the rest of the potential attacks), absence of tagged data (data is gathered from different resources and 

often these are unstructured and not labeled, meaning additional work needs to be made in order to bring 

the data to a ñgoodò form), or transferring an efficient defense strategy from one domain to another. 
 

Adversarial Machine Learning 

In the previous sections, we saw that machine learning can be applied in many areas of cybersecu-

rity and brings value and great results in this direction. The development of technology helped to solve 

many problems and brought innovative solutions. On the other hand, the technological advance can also 

be used for negative purposes by attackers or malicious users. In this section, we will see the other edge 

of machine learning in the form of adversarial machine learning. The context is simple and can be ap-

plied not only in the field of cybersecurity but in any other field that uses machine learning models. The 

scenario is as follows: the steps described in section 2 were followed to find the right model for the 

problem we want to solve. But in this case, how can we protect our model? How can we prevent situa-

tions in which the model is intentionally misled, so that the obtained results will not reflect reality? In 

such situations, adversarial machine learning intervenes. In other words, adversarial machine learning 

aims to trick the machine learning model by providing deceptive input data. An example is given in [26], 

in which the authors present an example in which they created the impression of a line on the road by 

placing three stickers there, tricking a Tesla Model S into changing lanes and driving into oncoming 

traffic. The car's computer vision read the stickers as indicating that the lane was leaning left and there-

fore directed the vehicle in that direction. When the machine learning model is compromised the best 

solution is to suspend it, but in reality, this is not possible for all machine learning models due to the 

specificity of the systems in which it is applied [27].  

Common adversarial machine learning attacks are [28]: 

¶ Poisoning attacks. Attacks that poison training data are intended to make a learning model 

make costly errors during testing. The two types of poisoning attacks are targeted (it can lead to a learn-

ing model misclassifying a certain kind of valid emails, for example) or nontargeted (decreases a learn-

ing model's accuracy).  

¶ Evasion attacks. This is the most frequent type of adversarial attack because generally, the 

attackers do not have access to the training phase. Therefore, they create adversarial samples to deceive 

learning algorithms or trick classifiers into misclassifying the injected data during testing. 

Besides these, there are other types of attacks on the machine learning model that are more sophis-

ticated and can cause great damage. A comprehensive study related to recent adversarial machine learn-

ing is given in [29]. Therefore, when working with machine learning models, an extremely important 

thing is the protection of the model itself. 

 

Conclusions 

We have seen that machine learning is a trending technology nowadays, which has applications in 

many domains, from medicine to the arts. The cybersecurity domain is no exception and we have seen 

lately cybersecurity approaches that incorporate machine learning models. In this paper, we discussed 

about machine learning basics and we have seen where it can be applied in cybersecurity. Also, an im-

portant aspect is the security of the model itself, a fact that brought into discussion the branch called 

adversarial machine learning.    
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Introduction  

In this paper are given the achieved result from three Erasmus projects under the second action ï 

Erasmus + Key action 02. The main idea of the projects is to support digitalization in higher education 

especially in military area and create a common modules and common semesters. 

 

1. Digital Competences for Improving Security and Defense Education -

DIGICODE  

The project DIGICODE lasts 2 years, starting on 30.04.2021 and end term on 29.04.2023. The aim 

of the DIGICODE project is to improve the security and defence education quality by using digital tools 

in the didactic activities and by developing digital competences of teachers. The main objectives of the 

project are: to conduct a survey and collecting detailed information in a group of students and lecturers 

from international universities and to conduct a comparative analysis in order to compare the processes, 

strategies, and methods used by the respondents and to identify the best practices and competencies en-

suring safe and effective online teaching in Security and Defence; to develop a Best Practices Handbook, 

including a collection of best practices and solutions used by universities in the times of COVID-19; to 

develop a teacher tool-kit including a toolkit for digital competences for teachers in the Security and 
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Defence field and open online training courses to support teachers and trainers in using specific digital 

learning environments for education, different kinds of digital tools, and in adopting innovative and 

adaptive methodologies like problem solving, problem-based teaching, learning by doing, formative and 

data-driven automatic assessment with interactive and immediate feedback, collaborative learning, team 

working; to design and develop a curriculum for a summer school ñSystems for Command and Control 

in Security and Defence Fieldò which plays a critical role in helping teachers to have an integrated vi-

sion of the security and defence education system; to apply the teacher tool-kit prepared especially for 

the digital education in order to explain the systems functionality, replacing the classic laboratory activi-

ties; to improve the digital competences and to improve the communication skills in online environment 

of at least 16 teachers and 16 students from security and defence education institutions; to build the criti-

cal mass of knowledge and resources in partner institutions in order to foster the use of digital education 

in military academies. 

 

 

Figure 1: Survey questions  

 

Until now, 3 Intellectual outputs (IO) are finished: 

IO-01 ï Data collection about the best practices already adopted  

before and during the Covid19-Crisis ï a survey is prepared, analyzed and the results are being 

adopted during the project pilot schools; 

IO-02 ï eacher tool-kit for developing digital competences in Security  

and Defence Education - an online teachersô tool-kit is developed and uploaded, available on 

https://www.digicode.unito.it/login/index.php, yet credentials are required for authorized access control. 

IO-03 ï Cybersecurity requirements for e-learning platforms in digital  

Security and Defence Education ï a cybersecurity policy is being  developed after cyber tests and 

analysis.  

For IO-01 the work in brief may be presented as preparation of survey questions, disseminating the 

survey amongst partner institution teachers and others, connected to education system and to security 

and defence; a statistical analysis of the survey results (a SWOT analysis); benchmarking the character-

istics and description of best approach.  

 

As a further output, two scientific papers were published in worldwide indexed conference ñeLSEò 

(https://www.elseconference.eu/pages/view?page=indexed_by , ISSN 2066-026X):  
 

https://www.digicode.unito.it/login/index.php
https://www.elseconference.eu/pages/view?page=indexed_by
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Figure 2: Teaching training course 

 

Teachers' digital competences before and during the covid-19 pandemic for the improvement of 

security and defence higher education; 

 

 
 

Figure 3: Cyber tests 

 

Advantages and disadvantages of digital remote education in the security and defence contexts. 

For IO-02 the result is a platform for e-learning with enhanced capabilities ï Maple software for 

mathematical calculations and Mobius automatic assessment system. The proposed tool-kit is focused on 

helping students for autonomous problem solving skills acquirement and team work in online environ-

ment. 

The IO-03 was prepared in 3 consequential phases:  

1. creation of methodology for cyber tests; 

2. performing cybertests over real implemented e-learning platform; 
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3. analysis of the performed cybersecurity tests and preparation of Cybersecurity policy. 

The Methodology was offered for publication in the DTF2022 conference in Shumen, Bulgaria. 

The cyber tests were made with a variety of software. The cybersecurity policy will be the final result 

after the analysis of weak infrastructure points. 

 

2. Implementation of digitalization in defence higher education - DDHE 

In the 21st century the entire world as well as every individual state is faced with numerous chal-

lenges, including hybrid threats. The nature of these threats has forced states to revise their traditional 

systems of defense and state security. According to ñStrategic Concept for the Defense and Security of 

the Members of the North Atlantic Treaty Organizationò, the modern security environment encompasses 

a broad and changing set of challenges to the security of territories and populations. To provide their 

security, Member States must ensure an appropriate level of defense education. Consequently, graduates 

have to acquire the ability to respond to natural disasters, critical infrastructure failures and military 

threats. This principle was confirmed in Art. 3 of the NATO Treaty as developing the individual and 

collective capacity of society to resist and quickly recover from these disturbances, combining civil, 

economic, commercial and military factors.  

The pandemic period we have been going through has highlighted the fact that we are never suffi-

ciently prepared. It has been shown that not all teachers have sufficient digital skills but also that not all 

educational resources are suitable for online use. 

Military universities train a relatively small number of cadets for specific tasks and their e-learning 

platform were not well prepared for providing practical exercises and trainings.  

Another weak point is the difficulty of transferring practical laboratory activities in digital format 

and the development of these classes compared to the teaching materials dedicated to real classes. 

This reality was felt more acutely when many military universities were forced to improvise sys-

tems and methods dedicated to online education. The existence of this platform proves strong need for 

electronic teaching materials (course, laboratory/workshop educational resources) dedicated to all disci-

plines in the curricula 

All these must be thought in the context in which the pandemic period is prolonged (threat) and the 

teaching/learning program will be carried out online. 

The improvisations made failed to meet the necessary standards for obtaining high scores in the 

teaching/ learning process. This is one of the weaknesses discovered throughout all interval of time by 

all partners in project ˉ 2020-1-RO01-KA226-HE-095411 ĂImplementation of digitalization in defence 

higher education (DDHE) ñ. 

Project scopes and activities 

Meanwhile modern technologies results in constant improvement and searching for new solutions 

in the field of security studies. For example many platforms for distance learning were opened for free 

use enabling effective online education. 

In this context, universities are trying to find their own way to be up to date with new teach-

ing/learning methods. 

After analysis, follow needs were identified: 

Transfer in digital format of all materials and auxiliary materials destined to lectures. 

Introduction of a section dedicated to electronic books in university libraries. 

Development of IT applications to help users acquire practical skills. 

To cover these needs it was proposed: 

Developing teachers' skills for using IT systems so that each teacher can create digital materials 

needed for their course. 

Co-opting a librarian, an IT specialist from each university partner in the project for the develop-

ment of this goal. 

Introduction of VR (virtual reality) or AR (augmented reality) systems for practical applications. 
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Target groups are those of teachers and students. 

A main beneficiary for the first one is opportunity to participate in such a project and involvement 

in its necessary scientific research. That helps them to develop professionally by obtaining the skills 

needed to use high-performance IT systems. Regardless of the level we are talking about, obtaining the-

se skills is a key action for the professional development of each teacher. 

The professional development of teachers, the adaptation and the design of teaching materials to 

online teaching methods but especially their achievement at high standards led to the consolidation and 

improvement of higher education. This translates into continuous development and openness to new 

synchronous and asynchronous teaching, especially virtual (VR) and augmented reality (AR) technolo-

gies. 

For students it was the opportunity to participate in the project and develop their ability to under-

stand the process of developing teaching materials and scientific research. 

Scope of project ˉ 2020-1-RO01-KA226-HE-095411 ĂImplementation of digitalization in de-

fence higher education (DDHE)ñ. 

Its multidimensional, multidisciplinary and transnational approach. 

Multidimensional - through the proposed objectives that start from the design of course support in 

digital format and reach the use of VR or AR technologies for online laboratory activities. 

Multidisciplinary - through the diversity of disciplines for which teaching and technical materials 

will be designed, some of the disciplines bearing a strong technical profile while others are of human-

istic/management profile. 

Transnational ï due to the universities involved in the project 

Introduction of VR or AR systems in teaching/learning processes is an innovation in the education 

system. 

Simulation programs that can be used in different technical disciplines in the curricula, the inten-

sive use of e-learning platforms and conduct of questionnaires/interactive exams/online assessment are 

the way to verify the use of educational resources developed in the project by teachers, librarians and 

students. 

Teaching materials have been written in English. Finally each discipline will have educational re-

sources for their teaching activities (lecture/workshop/laboratory), in a ratio corresponding to the univer-

sitiesô existing study plans. 

In case of laboratory activities VR or AR applications have been developed. 

Co-opting university librarians for introducing digital courses in university libraries and creating a 

common platform where project materials can be accessed. 

Co-opting students in the research/development process of IT systems, VR or AR applications. 

Development of AR or VR applications for teaching or practical activities. 

Impact and satisfaction studies, questionnaires to observe and verify the achievement of specific 

objectives but also the degree of satisfaction. 

Visibility of the project by disseminating the project results creating a website for this project and 

creating other dissemination materials. 

Organization for achieving all these goals includes: 

Management and administration activities; 

Selection of human resources with care and transparency; 

Meetings of the steering committee elected from the academic teams to serve to the real-time man-

agement of the project and to set corrective measures; 

Organizing virtual mobility in order to verify implementation of the project; 

Multiplier events (workshops, seminars).  

-Dissemination of the project results that aim to adopt EU directives for high quality and inclusive 

digital education and training through and good practices ; 
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Figure 4: DDHE cycle 

 

For each stage, specific sub-activities are performed as it shown on fig.4: 

Planning each stage of the project/proposed activities - Institutional Managers under the coordina-

tion of the Project Manager. 

Designing objectives - Project Teams under the coordination of the Institutional Managers. 

Project implementation phase - Project Teams under the coordination of the Institutional Managers 

and a person responsible for each discipline. 

Assessment of partial results or completion of an activity - Project Teams (self-assessment/activity 

report), Institutional Managers (assessment reports), Project Manager (in the assessment process) 

Testing the partial or final results through demo lessons ï it provides feedback to improve the level 

of project quality. 

Dissemination of partial and final results of activities throughout the project - this category include 

actions and papers that were published in various conferences, but also actions to design the projectôs 

website page and the projectôs logo. 

Completion and opening of the digital library to the universities in the project but also to their 

partners. 

The activities for monitoring the progress of the project are based on the qualitative and quantita-

tive accomplishment indicators of the planned activities. 
 

3. European Common Technical Semester for Defense and Security - 

EuCTS_DS 

The project EuCTS_DS lasts 2 years, starting on 01.12.2020 and end term on 30.11.2022. Consid-

ering the Amendment no 1 to the Grant Agreement No 2020-1-RO01-KA203-080375 concluded be-

tween the Coordinator and the Romanian Erasmus+ National Agency (National Agency for Community 

Programmes in the Field of Education and Vocational Training), the duration of the Project is 32 (thirty-

two) months and it has to be implemented in the time period December 01, 2020 ï July 31, 2023. 

The objectives of the project (EuCTS_DS) are the development, testing and design of a new modu-

lar curriculum for the international technical semester of defense and security, at the bachelor's level, for 

DDHE 
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the European Union, as well as the development of a network of teachers with technical systems compe-

tencies for defense and security. 

All member institutions of the project are accredited as state higher education institutions of na-

tional ministries of defense of each country, integrated into their national education systems, and among 

their missions aim to prepare future officers engineers in the field of engineering: 

- Ferdinand I Military Technical Academy, Bucharest, Romania (MTA Bucharest), 

- Military University of Technology, Warsaw, Poland (MUT Warsaw), 

- Faculty of Artillery, Air Defense and CIS of ñVasil Levskiò National Military University (NMU 

Bulgaria), 

- Attica Greek Air Force Academy, Athens, Greece (HAFA Athens), 

- Salon de Provence Air and Space Force Academy, France (FASFA France). 

Basic activities: 

The main activities of the project are organized in 9 work packages: 

WP1 - Project management and implementation 

Planning, implementation, evaluation and dissemination activities, coordinated by MTA Bucharest, 

based on a common work plan and action plans agreed during meetings and telephone / videoconfer-

ences or e-mail communication); 

WP2 - Professional network in the field of technical systems for defense and security Establish-

ment of professional networks of lecturers and researchers for the modules (fig. 5.): 

1 - basic engineering sciences, 

2 - military sciences for engineers, 

3a - mechanical and aerospace engineering, 

3b - electronic and computer engineering. 

WP3 - Development of a curriculum for the international technical semester 

Curriculum with common subjects in the EU in the field of technical systems for defense and secu-

rity (fig. 6.); 

WP4 - Description of the subjects of the international technical semester 

Detailed description of each subject included in the curriculum; 

WP5 - Preparation of teaching materials 

Preparation of teaching materials (support of courses and applications prepared for use during 

teaching / teaching activities within the international semester); 

WP6 - Interdisciplinary preparation of a research project / included in the semester program / 

Teaching activities included in the international semester, using a project-based learning method-

ology providing competencies in various engineering fields; 

WP7 - E-learning platform 

Using a modern tool for sharing learning materials and supporting learning activities in the interna-

tional semester; 
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Figure 5: EUCTSDS Curriculum modules 
 

WP8 - Teaching / learning activities for testing the international technical semester 

Intensive learning activities organized to test the curriculum, subject description, teaching materi-

als and e-learning platform prepared for the international semester; 

WP9- Impact and dissemination 

Dissemination activities organized to share the results of the project, including two events (confer-

ences) to announce and promote the results.  

The main goals are 6: 

1. Design and development of the EuCTS_DS curriculum 

Team leader: RO MTA 

2. Creating a network of teachers and a set of teachers for EuCTS_DS 

Team leader: FR FAFA 

3. Description of subjects and educational materials for EuCTS_DS 

Team leader: BG NMU 

4. Methodology and guidance for the interdisciplinary research project 

Team leader: GR HAFA 

5. E-learning platform 

Team leader: PL MUT 

Basic Engineering (6 ECTS) 

- 2 subjects  

Electronic Engineering and 

Computer Science (12 ECTS) 

- 4 subjects  

Mechanical and Aerospace 

Engineering  

(12 ECTS) 

- 4 subjects  

Military Science (6 ECTS) 

- 2 subjects  

Interdisciplinary Scientific 

Project  

(6 ECTS) 

Supplementary subjects 

(4 ECTS) 

- 2 subjects 
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6. Methodology and Guide for implementation of EuCTS_DS 

 

 
 

Figure 6: EuCTS_DS Curriculum 

 

Team leader: RO MTA 

Trans-national Project Meetings - 5: 

During the implementation of the project (fig. 7), 5 transnational meetings will be organized with 

one representative from each institution, one transnational meeting at the beginning of the project and 

then 2 transnational meetings each year. 

TPM 1. Planning of the activities under the EuCTS_DS project 

Place: PL MUT 

TPM 2. Evaluation of the curriculum and the network of teachers 

Venue: GR HAFA 

TPM 3. Description of subjects and educational materials for EuCTS_DS 

Place: BG NMU 

TPM 4. Interim results for intensive training programs 

Venue: FR FAFA 

TPM 5. Evaluation of intensive training courses 

Location: RO MTA 

Learning / Teaching / Training Activities: 

During the implementation of the project will be organized 5 intensive training programs with the 

participation of teachers and students from the partners. 

The target groups of this activity are teachers with competencies in the specific module for defense 

and security. The minimum number of participants is 6, 4 from the partner institutions and 2 from the 

host institution. The main goal of the activity is to test all intellectual results obtained during the project 

implementation, in connection with the subjects from the module of the international semester curricu-
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lum. The results of the project will include products, methods, exchange of experience and more. For 

each discipline taught during the intensive curriculum, course provision and relevant presentations will 

be edited. The study materials will be provided in advance to the students and will then be published on 

the e-learning platform. 

1. Intensive curriculum for teachers and cadets "Basic Engineering" 

Leader and place: RO MTA 

2. Intensive curriculum for teaching staff and cadets "Military Science" 

Leader and place: FR FAFA 

3. Intensive curriculum for teachers and cadets "Mechanical and aerospace engineering" 

Leader and place: PL MUT 

4. Intensive curriculum for teaching staff and cadets "Electronic Engineering and Computer Sci-

ence" 

Leader and place: BG NMU 

5. Intensive curriculum for teachers and cadets "Interdisciplinary research project" 

Leader and place: GR HAFA 

Multiplier Events  

During the implementation of the project, two public events (conferences) will be organized, each 

uniting at least 70 participants: national and transnational specialists from academia, industry, MoD, 

research companies. 

E1 European Forum of Defence and Security Technical Systems 2022 

E2 European Forum of Defence and Security Technical Systems 2023 

Benefits of the project 

The cadets/students will have the chance of gaining experience of working in an international and 

interdisciplinary environment, having in the same time available the engineering part and the military 

science component, that is not usually available in a regular study programme that could be followed by 

students in Erasmus mobilities; 

The teachers will benefit through the exchange of ideas and best practice in the area of technical 

systems for defense and security and didactical methods. 
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Figure 7: EuCTS_DS project activities. 
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The Interdisciplinary Scientific Project will provide to the teachers and students a wider perspec-

tive over the field of technical systems for defence and security and will enhance their skills in the area 

of didactical and pedagogical methods. 

The implementation of the European Common Technical Semester for Defence and Security in 

each of the consortium member institutions will increase the internationalization at home and will lead 

to a possible future network of universities, European University for Defence and Security; 

The new EuCTS_DS will facilitate creation and development of partnerships in the field of teacher 

and student mobility, as well as in the field of international scientific research project between the con-

sortium members and other EU and NATO military academies. 

The project will provide experience and new skills in the field of management and coordination of 

international cooperation projects. 
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Introduction  
The analysis of the available literature related to all threats to international security should begin with 

the realization of the conditions that conflicts are a consequence of conscious decisions of people in 

power. War and the ways in which it is conducted are tools that evolve along with the formation of a 

new international order. The conflict in Ukraine and the related to that topic of the article "Reconnais-

sance into the Command Support Systems using modern technologies- experience from Ukrainian con-

flict"  is to make the average "Smith" aware that reconnaissance information equals to be or not to be. 

Information at the present time is something without which we cannot imagine normal functioning in the 

digital world. The effectiveness of the use of new technologies, including mainly IT tools, depends on 

the method of organizing IT support for the command process. 

 

Historical background ï creation Department of Communications and Te-

leinformatics 
The Department of Communications and Teleinformatics is a unit of the Institute of Information Ac-

tivities (I
2
A) of the Military Faculty (MA) of the War Studies University (WSU) in Warsaw. The De-

partment continues the traditions of the former Department of Communications, Department of Com-

munication Systems and Information Technology, Department of Teleinformatics Systems and Depart-

ment of Teleinformatics. 

It was established as a result of the restructuring and transformation of the Teleinformatics Depart-

ment on the basis of Ordinance No. 12 of the Rector-Commandant of ASzWoj of 22/03/2022. Its crea-

tion is an expression of the desire to more fully use the capabilities of modern communication and ICT 

systems in the military command process. The department conducts a broadly developed teaching, scien-

tific and journalistic activity, the main focus of which is the issues of teleinformation systems, commu-

nications and IT in military applications and the development of military teleinformation, telecommuni-

cations and IT systems. At the time the article was written, there were 4 employees working in the de-

partment. 
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Fig. 1. Structure Department of Communications and Teleinformatics 

Source: Authorôs picture. 

 

.  

 

Fig. 2. Entrance to the CSS Laboratory in Polish Armed Forces in 2016 

Source: Authorôs picture. 

 

The causes of the conflict in Ukraine from the point of view of modern technologies 
When considering the causes and reasons for the Russian-Ukrainian conflict, its evolution in relation 

to the conflict of 2014 should be emphasized. The occupation of Crimea by the Russian Federation and 

its subsequent joining to its territory was opposed by most countries and organizations in the world. 

Conflict 2014. was a surprise for Ukrainians who were not prepared for the war with Russia. It should be 

emphasized that the time that has passed since then has not been wasted by the Ukrainian authorities. At 

this point, one should mention the policy pursued by the Polish government, which warned international 

opinion against Russia and its energy policy. This policy is aimed at the dependence of EU countries on 

Russian natural resources. The first action performed by the Ukrainian authorities was to increase the 

number of armies and partially modernize the equipment and equipment. Tensions in relations between 

Russia and Ukraine due to the latter's willingness to join NATO or the EU. The armed attack by the 

Russian Federation on Ukraine was a surprise both for the Ukrainian political elite and the local society, 
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and for the international community, even though it was a natural consequence of Russia's policy to-

wards Ukraine. It was another example of starting a war without declaring it officially.  

Explaining the reasons for the armed conflict in Ukraine from the point of view of modern technolo-

gy, the author assumed, on the basis of the available factual material, the following reasons: 

- Ukraine is part of Russia and should not exist outside of Russia; 

- Ukraine is to blame for the collapse of the Soviet empire and the failures of Russia caused by it; 

- Russia without Ukraine is geopolitically incomplete and cannot be reborn as a "superstate" in 

the international arena; 

- Ukraine is the engine of modern technological thought in Russia. 

The use of modern technologies allowed the Ukrainians to heroically repel the Russian invasion. 

Putin's troops counted on a very easy passage in Ukraine. The country was to be occupied in a few days 

and the Ukrainian army was completely destroyed. The realities turned out to be completely different, 

and the Ukrainians organized Putin's army in their country a second Afghanistan. But if not for the tech-

nological assistance from the West - such a heroic defense of Ukraine would not be possible at all. 

Deliveries of intelligent weapons such as NLAW launchers, Javelin, Piorun and Krab missiles or ac-

cess to American and Turkish shock drones allowed the Ukrainian army to thin the ranks of Russian 

soldiers unprepared for combat, who did not expect such strong resistance from the Ukrainians. The 

support of the American intelligence (on the basis of satellite data, to which Ukraine normally did not 

have access) and Elon Musk - who made Starlinks available to the Ukrainian army, through which it can 

continuously communicate with each other, is also very important. It is this method of communication 

that translates into the possibility of providing food to the population, and the Kyiv Digital application, 

which before Putin's invasion of Ukraine, served the inhabitants of the Ukrainian capital, among others 

to pay for city services and parking. The smartphone program currently popular in Kiev is used as a map 

showing users the closest shelters they can use, as well as places where they can stock up on the most 

important goods, such as food, medicines or gasoline. 
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Fig. 3. Site assessment during the conflict in Ukraine 

Source: https://www.polsatnews.pl/wiadomosc/2022-08-30/wojna-w-ukrainie-trwa-kontrofensywa-w-

obwodzie-chersonskim-isw-pisze-o-wyzwoleniu/ 
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Fig. 4. Results of use of modern technology during the conflict in Ukraine 

Source: https://tvn24.pl/swiat/rosja-grozi-ukrainie-minister-obrony-ukrainy-moskwa-nie-sformowala-

na-razie-ani-jednej-grupy-uderzeniowej-przy-granicy-5606744  

 

IT tools used to illustrate the reconnaissance situation in command support systems 
 

Building an information advantage on the contemporary battlefield and adopting an operational pro-

gram related to the integrated command support systems and C4ISR (Command, Control, Communica-

tions, Computers, Intelligence, Surveillance and Reconnaissance) operational program resulted in the 

need to acquire a system for the Polish Armed Forces. It includes command systems integrated with 

communication and reconnaissance systems, supported by information technologies. Its goal is to 

achieve the required operational capabilities necessary for the effective command and control of the 

Armed Forces of the Republic of Poland in the entire spectrum of tasks performed. 

Operating in a network-centric environment, the program integrates both automated command and 

control systems for combat and reconnaissance means, as well as decision-making centers. To obtain a 

full picture of the issues under consideration, it is necessary to present the classification of information 

systems in NATO, where mainly acronyms or abbreviations of system names are used: 

- C2IS - Command and Control Information System, 

- C2ISR command and control, intelligence, surveillance and reconnaissance, 

- C4 - command, control, communications and computers, 

and 

- C4I - Command, Control, Communications, Computers and Information, 

- C4I - Command, Control, Communications, Computers and Intelligence 

- C4ISR - Command, Control, Communications, Computers, Intelligence, Surveillance and Recon-

naissance. 

In the acronyms C4I and C4ISR, the term "computers" should be understood as "automated", because 

automation is the implementation of activities without human intervention and modern automation is 

computerization. With regard to the national nomenclature, the acronym C4 (Command, Control, Com-

munications, Computers, Information) should be understood as an automated command system, hence 

the C4I automated command systems and the C4ISR automated reconnaissance data collection, pro-

cessing and distribution system. 
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Provides information about resources and uses mechanisms that allow for real-time data transfer 

while ensuring business continuity and an appropriate level of security 

The imaging of the operational and tactical situation in an electronic form with the use of a dedicated 

IT system is carried out with the use of standardized military symbols and digital maps. The display of 

information is carried out with the use of a software IT tool, which can be generally called application 

software or a computer application. 

 
Fig. 5. The-scheme-of-information-flow-in-C4ISR-based-systems 

Source: https://www.researchgate.net/figure/The-scheme-of-information-flow-in-C4ISR-based-

systems-11-III -Maximum-Score-of-the_fig4_233951956 

An important element of the picture of the situation is the creation of a Common Operational Picture 

as a uniform picture of information relevant to the domain of combat operations, shared between com-

mands or command systems, which facilitates team planning and supports the acquisition of situational 

awareness at all levels of command. The pictures below ( fig.7,8,9,10) show examples of the use of the 

system HMS C3IS JASMIN during exercises organized in a Military Faculty. 

 

 
Fig. 6. The C4ISR class system, a product of TELDAT 

 

Source: https://defence24.com/technology/continous-development-of-polish-automated-c2-systems-

for-military-operations 
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Fig. 7. The situation from exercises at the military faculty 

Source: Authorôs picture. 
 

 

 
Fig. 8. The situation from exercises at the military faculty 

Source: Authorôs picture. 
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Fig. 9. Preparation of the systems for the practical tests on the vehicles during the BRAMA-21 

 exercise in May 2021. 

Source: authorôs own materials. 

 

 

Fig. 10. Preparation of the HMS JASMINE for the practical tests on the vehicles  

during the BRAMA-21 exercise in May 2021 

Source: authorôs own materials. 

 

The system that has been successfully used at WSU since 2010 is the HMS C3IS JASMINE version. 

On the basis of the contract in force with the software manufacturer TELDAT and the Academy, it is 

possible to modernize and improve the C4ISR class software, which from July 2018 was introduced for 
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use in the Polish Armed Forces. As a consequence of introducing the system to the Polish Armed Forc-

es, it was forced on the University authorities to create a system of courses and training at various levels 

of advancement. 
 

Training system with the use of modern technologies at the Military Fakulty of 

ASzWoj 
In 2018 there was a decision taken by the Chief of Staff of the Polish Armed Forces HMS JASMINE 

system was implemented into the Polish Armed Forces as a primary Command Support System. There 

was a decision that until December 2020 Polish Armed Forces is  supposed to be ready to use this sys-

tem. 

As an answer War Studies University prepared extended version of training of HMS C3IS JASMINE. 

The extension was necessary to implement to speed up with the number of operators trained with this 

system. Until the new training system all the University students were trained with the HMS C3IS 

JASMINE system during the education process during the academic year. New training system was ded-

icated to the whole soldiers from Poland (and also the NATO countries). 

New training system was implemented in 2019 and consist of the five level of courses. It is shown on 

figure 10. The changing situation in 2020-2021 related to the pandemic forces the creation of a level 6 

course for an instructor lasting 30 days.It is shown on figure 11. 
 

 
Fig. 11. Training system implemented into the Polish Armed Forces in 2019. 

Source: Authorôs and Teldat materials. 
 

The training system consist a few levels of the knowledge of the HMS C3IS JASMINE system
1
: 

- 1
st
 level ï BASIC COURSE is dedicated to the operators that do not know anything about the 

CSS system. It takes 5 working days (ap. 30 hours) and give the knowledge to operate the system; 

- 5
th
 2

nd
 level ï ADVANCED COURSE is dedicated to those who accomplished the 1

st
 level 

course and give the advance knowledge of the system. It is more concentrated on MDMP showing the 

operator role during each of the phase of the process; 

- 3
rd

 level ï PREPARATION AND CONDUCT OF THE MILITARY EXERCISE with the HMS 

C3IS JASMINE system is dedicated to the teams that are responsible to prepare and conduct the military 

exercise. To accomplish this level candidate must accomplish the 1
st
 and 2

nd
 level of the training; 

                                                                 
1
 Biernacik B., A training system implemented in War Studies University of HMS C3IS JASMINE Command Support System in the time 

of the Covid-19 [in]  International scientific conference 2021. Collection of papers security and defense weapons, technologies, logistics 

communication and computer technologies cybersecurity social science - Shumen, Bulgaria : ñVasil Levskiò National Military University ; 

ñArtillery, Aircraft Defense and CISò Faculty, 2021 - s. 8-18 
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- 4
th
 level ï OPERATIONAL ADMINISTRATOR of HMS C3IS JASMINE system is dedicat-

ed to the operators that are responsible for support the Operators on the Command Post with the system 

running. To accomplish this level it is required to accomplish all previous courses; 

- 5
th
 level ï INSTRUCTOR of the HMS C3IS JASMINE system is dedicated to the persons that 

are going to organize in their military units the courses at the first level. Thank to this there will be more 

instructors and it will be much more popular to get the first level course. 

- 6th level- Instructors course of HMS C3IS JASMINE system is dedicated to the pesons, who 

are provided for training in the home unit, staff assigned to work during the exercise on CP. During the 

course, students learn topics from level I to V, inclusive, in a 30-day course. 
 

 
Fig. 12. Training system implemented into the Polish Armed Forces in 2021. 

Source: Biernacik B., A training system implemented in War Studies University of HMS C3IS JAS-

MINE Command Support System in the time of the Covid-19 [in] International scientific conference 

2021. Collection of papers security and defense weapons, technologies, logistics communication and 

computer technologies cybersecurity social science - Shumen, Bulgaria : ñVasil Levskiò National Mili-

tary University ; ñArtillery, Aircraft Defense and CISò Faculty, 2021 - s. 8-18 

 

The solution was (shown on the figure 12) implementation of very intensive course for the instructors 

that are planned for the position of the trainer in their military units. The idea was to create a course that 

will in one time train operator form ñzeroò to instructor level. That was possible only when we spend 30 

working days with 8 hours per day of practical hours spend with the teacher and the HMS C3IS System. 

That gave the chance to speed up with the training the operators in the Polish Armed Forces to be ready 

as an Army to use in an appropriate way the CSS system and to be able to take advantage of the oppor-

tunity given by the system. 

First edition of this course started in May 2021 and ended on 2
nd

 of June. Course was accomplished 

by 14 new instructors that since then are independent in providing their own courses at level 1. Figures 

13 , 14 shows the ceremony of the end of the first edition of intensive instructor course. 
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Fig.13. An end of first Intensive Instructorôs course ceremony ï 2

nd
 June 2021.  

Col. Robert Ryczkowski (on the left) reports to the acting Rector ï Commandant Col.  Tadeusz 

ZieliŒski) Source: Teldat materials. 
 

 
Fig.14. An end of first Intensive Instructorôs course ceremony ï 2

nd
 June 2021.  

Member of the Teldat Board Robert Pağka is giving to the one of the new instructor the certificate and 

the award for the 3rd place of the results during the course.  

Source: Teldat materials. 

 

There were provided 8 editions of the 6
th
 level course and almost 180 new instructors are ready to 

teach within the Polish Armed Forces. 

The rest of the instructors not involved in intensive course were trying to train as many as possible 

operators within the Army.  
 

Summary 
 

War Studies University is the highest University in providing the studies and courses for the Polish 

Armed Forces. To our University comes officers with an experience from units and their knowledge and 

experience combined with the knowledge of academic teachers and the system producer gives the 

chance to constantly develop better and better Command Support System ï System of Systems. 
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The training system implemented in the Polish Armed Forces as well as practical experiments give 

the better understanding of the CSS and WS and lead us to the changes in procedures and tactics of the 

specialists supporting the fighting units. This will short the time form detection of the target to the an-

swer from our side. 

The depiction of the reconnaissance situation is a complex undertaking, in fact, it is mainly associated 

with the graphic representation of the situation of the reconnaissance and electronic warfare forces using 

tactical signs on the basis of a digital map. The implementation of this activity is relatively simple and 

can be performed using the HMS C3IS JASMIN system available in the Polish Armed Forces for every 

soldier. Its ability to visualize the reconnaissance situation by means of tactical signs on a digital map 

background. The functionalities of, in particular, the integrated HMS C3IS JASMIN tool software are 

impressive in terms of both creating information resources in various recording formats, i.e. text docu-

ments, graphic documents, photos and their display as information resources for the user in graphical 

form. Very extensive functionalities allow you to create a variety of images. 

In conclusion, it should be stated that the IT tools for creating the image of the reconnaissance situa-

tion are available in the Polish Armed Forces. Proper imaging requires not only having the right soft-

ware or IT systems, but also appropriate digital maps, the richness of which is very large. It is also nec-

essary to know the norms in the field of tactical signs and the limitations of what often translates into 

misunderstandings in this area. 
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ʧʨʦʛʨʘʤʠ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ, ʧʨʠʥʮʠʧʠ, ʧʦʜʭʦʜ ʠ ʢʨʘʡʥʠ ʮʝʣʠ, ʠʥ-

ʩʪʨʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʧʦʩʪʠʛʘʥʝ ʥʘ 

ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʝʚʨʦʧʝʡʩʢʦ ʠʣʠ ʥʘ ʥʠʚʦ ʅɸʊʆ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʅɸʊʆ, ɽʚʨʦʧʝʡʩʢʠ ʩʲʶʟ, ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʪʙʨʘʥʘ, ʠʥʦʚʘʮʠʠ, ʦʪ-

ʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʠ, ʠʥʩʪʨʫʤʝʥʪʠ, ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʢʦʦʧʝʨʘʮʠʷ, ʦʪʙʨʘʥʠ-

ʪʝʣʥʘ ʠʥʜʫʩʪʨʠʷ. 

 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʧʨʝʜʠʟʚʠʢʘʭʘ ʘʜʝʢʚʘʪʥʘ ʨʝʘʢʮʠʷ ʚ ʨʘʤ-

ʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʪʙ-

ʨʘʥʘ (EDA), ʢʘʢʪʦ ʠ ʚ ʉʝʚʝʨʥʦʘʪʣʘʥʪʠʯʝʩʢʠʷ ʘʣʠʘʥʩ. ʊʷ ʩʝ ʠʟʨʘʟʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʦʜʝʨʥʠ ʠ 

ʧʦ ʩʚʦʷʪ ʭʘʨʘʢʪʝʨ ʨʘʜʠʢʘʣʥʠ ʨʝʰʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʠʥʠʮʠʘʪʠʚʠ ʠ/ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʠ 

ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ ʧʨʦʛʨʘʤʠ ʠ ʧʨʦʝʢʪʠ, ʢʘʢʪʦ ʠ  ʥʘʩʦʯʚʘʥʝʪʦ ʠʤ ʜʘ ʨʘʙʦʪʷʪ ʧʦ ʩʲʛʣʘʩʫʚʘʥ ʠ ʝʬʠʢʘʩʝʥ 

ʥʘʯʠʥ, ʢʦʝʪʦ ʧʲʢ ʯʠʩʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʱʝ ʧʦ-ʛʦʣʷʤʦ ʧʨʝʜʠʟʚʠʢʘ-

ʪʝʣʩʪʚʦ. ʊʝʟʠ ʠʥʠʮʠʘʪʠʚʠ ʩʘ ʚʩʝ ʩ ʮʝʣ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʠ ʢʦʦʧʝʨʘʮʠʷʪʘ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʥʘʫʢʘʪʘ, ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʢʦʠʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʪ ʚʲʨʭʫ ʩʲʚʤʝʩʪʥʦ ʜʦʛʦʚʦʨʝʥʠ ʧʨʠʦʨʠʪʝʪʠ, ʜʘ ʙʲʜʘʪ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ 

ʨʝʟʫʣʪʘʪʠʪʝ (ʪʦʝʩʪ ʜʘ ʟʘʜʝʡʩʪʚʘʪ ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ, ʧʨʦʠʟʚʝʞʜʘʱʠ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʦʨʫʜ-
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ʚʘʥʝ) ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘ, ʢʘʢʪʦ ʠ ʜʘ ʙʲʜʘʪ ʩʲʛʣʘʩʫʚʘʥʠ ʧʨʦʮʝʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʠ 

ʩ ʧʣʘʥʠʨʘʥʝʪʦ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʘʟʣʠʯʥʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ï ʧʨʦʛʨʘʤʠ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ, ʧʨʠʥ-

ʮʠʧʠ, ʧʦʜʭʦʜ ʠ ʢʨʘʡʥʠ ʮʝʣʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʝʚʨʦʧʝʡʩʢʦ ʠʣʠ ʥʘ ʥʠʚʦ 

ʅɸʊʆ ʩʝ ʬʠʥʘʥʩʠʨʘʪ ʦʪ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ,  ʫʯʘʩʪʚʘʱʠ ʚ ʪʷʭ. ʇʦ ʦʪʜʝʣʥʦ ʩʪʨʘʥʠʪʝ, ʚ ʪʦʚʘ ʯʠʩʣʦ 

ɹʲʣʛʘʨʠʷ, ʥʝ ʨʘʟʧʦʣʘʛʘʪ ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʦʥʜʦʚʝʪʝ ʥʘ ɸʣʠʘʥʩʘ ʠ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʩʪʨʫʢʪʫʨʥʠ ʠ ʢʦʭʝʟʠʦʥʥʠ ʬʦʥʜʦʚʝ ʟʘ ʮʷʣʦʩʪʥʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʠ ʩʲʚ-

ʤʝʩʪʥʠ ʧʨʦʛʨʘʤʠ, ʧʨʦʝʢʪʠ ʠ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘ. ʉʲʱʝʚʨʝ-

ʤʝʥʥʦ, ʠ ʅɸʊʆ ʠ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʨʘʟʧʦʣʘʛʘʪ ʩ ʠʥʠʮʠʘʪʠʚʠ, ʧʨʦʛʨʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ 

ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʩʘ ʚʪʦʨʦʩʪʝʧʝʥʥʠ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ ʥʘ ʧʨʷʢʦ 

ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʥʘ ʯʘʩʪʥʠ ʢʦʤʧʘʥʠʠ ʜʘ ʫʯʘʩʪʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ 

ʢʦʥʩʦʨʮʠʫʤʠ, ʢʦʠʪʦ ʜʘ ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʧʦ ʧʨʦʝʢʪʠ ʩʚʲʨʟʘʥʠ ʩ ʠʥʦʚʘʮʠʠʪʝ ʚ ʩʝʢʪʦ-

ʨʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘ. 

ʅʘʢʨʘʪʢʦ, ʧʨʝʜʚʠʜ ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʝ ʧʨʝʜʦʩʪʘʚʝʥʦ ʟʘ ʜʦʢʣʘʜʚʘʥʝ, ʱʝ ɺʠ ʟʘʧʦʟʥʘʷ ʩ ʪʝʟʠ ʠʥʩ-

ʪʨʫʤʝʥʪʠ: 

 

ɸ. ʅɸʊʆ: 

- ʋʩʢʦʨʠʪʝʣ ʟʘ ʠʥʦʚʘʮʠʠ ʚ ʦʪʙʨʘʥʠʪʝʣʥʠʷ ʩʝʢʪʦʨ ʚ ʉʝʚʝʨʥʦʘʪʣʘʥʪʠʯʝʩʢʠʷ ʨʝʛʠʦʥ 

(Charter of the NATO Defence Innovation Accelerator for the North Atlantic - DIANA)  

ʋʩʢʦʨʠʪʝʣʷʪ ʝ ʩʲʟʜʘʜʝʥ ʜʘ ʧʦʜʧʦʤʘʛʘ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥʘ ʥʘ ʠʥʬʦʨ-

ʤʘʮʠʷ ʤʝʞʜʫ ʩʲʶʟʥʠʮʠʪʝ ʢʘʪʦ ʨʘʟʚʠʝ ʤʨʝʞʘ ʦʪ ʩʪʨʫʢʪʫʨʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʠʥʦʚʘʮʠʷ ʠ ʧʦʝʤʘ 

ʨʠʩʢʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʦʚʘʪʠʚʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʦʡ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʥʘ ɸʣʠʘʥʩʘ 

ʠ ʩʝ ʨʲʢʦʚʦʜʠ ʦʪ ɹʦʨʜ ʥʘ ʜʠʨʝʢʪʦʨʠʪʝ, ʢʦʡʪʦ ʦʜʦʙʨʷʚʘ ʜʚʫʛʦʜʠʰʥʠ ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʫʢʘʟʘʥʠʷ, ʚʟʝ-

ʤʘʡʢʠ ʧʨʝʜʚʠʜ ʥʝʜʦʩʪʠʛʘ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʦʪ ʇʨʦʮʝʩʘ ʥʘ ʧʣʘʥʠ-

ʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ ʚ ʅɸʊʆ (NDPP) ʠ ʦʪ ɺʦʝʥʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʅɸʊʆ. ʑʝ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʇʨʦʛ-

ʨʘʤʠ ʟʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ (Challenge Programs), ʢʦʠʪʦ ʱʝ ʧʦʜʧʦʤʘʛʘʪ ʨʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʥʘʧʨʝʜʲʢ 

ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʨʠʝʤʣʠʚʠ ʨʝʰʝʥʠʷ ʟʘ ʢʦʥʢʨʝʪʥʠ ʧʨʦʙʣʝʤʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘ-

ʥʘʪʘ, ʦʩʦʙʝʥʦ ʟʘ ʢʣʶʯʦʚʠ ʦʪʙʨʘʥʠʪʝʣʥʠ ʥʫʞʜʠ. ʋʩʢʦʨʠʪʝʣʷʪ ʟʘ ʠʥʦʚʘʮʠʠ ʱʝ ʠʟʧʲʣʥʷʚʘ ʟʘʜʘʯʠʪʝ 

ʩʠ, ʯʨʝʟ ʤʨʝʞʘ ʦʪ ʩʲʩʪʘʚʥʠ ʠ ʘʬʠʣʠʠʨʘʥʠ ʝʣʝʤʝʥʪʠ, ʢʘʪʦ ʧʦʩʣʝʜʥʠʪʝ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʪʝʩʪʦʚʠ ʮʝʥʪ-

ʨʦʚʝ ʠ ʤʨʝʞʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʦʚʘʮʠʠ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʝʜʣʦʞʝʥʠʪʝ ʪʝʩʪʦʚʠ ʮʝʥʪʨʦʚʝ ʩʘ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ, ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʠ ʘʚʪʦʥʦʤʥʦʩʪʪʘ. ɹʲʣʛʘʨʠʷ ʢʘʥʜʠʜʘʪʩʪʚʘ ʩ 3 ʮʝʥʪʲʨʘ, 

ʢʦʠʪʦ ʩʘ ʦʜʦʙʨʝʥʠ: ʀʥʩʪʠʪʫʪʘ Ăɻʦʣʝʤʠ ʜʘʥʥʠ ʚ ʧʦʣʟʘ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʦʪʦ ʦʙʱʝʩʪʚʦñ (Big Data for 

Smart Society ï GATE), ʢʦʡʪʦ ʢʘʥʜʠʜʘʪʩʪʚʘ ʟʘ ʜʚʘ ʪʝʩʪʦʚʠ ʮʝʥʪʲʨʘ ï ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʦʣʝʤʠʪʝ ʜʘʥ-

ʥʠ ʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʠ ʘʚʪʦʥʦʤʥʠʪʝ ʩʠʩʪʝʤʠ; ʠ ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʪʙʨʘʥʘ Ăʇʨʦʬ. 

ʎʚʝʪʘʥ ʃʘʟʘʨʦʚñ ʟʘ ʪʝʩʪʦʚʠ ʮʝʥʪʲʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʠ ʘʚʪʦʥʦʤʥʠʪʝ ʩʠʩʪʝʤʠ.  

 

- ʌʦʥʜ ʥʘ ʅɸʊʆ ʟʘ ʠʥʦʚʘʮʠʠ 

ʌʦʥʜʲʪ ʩʝ ʩʲʟʜʘʚʘ ʩ ʮʝʣ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʩʪʘʨʪʲʧʠ, ʨʘʙʦʪʝʱʠ ʧʦ ʥʦʚʦʚʲʟ-

ʥʠʢʚʘʱʠ ʠ ʨʝʚʦʣʶʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (Emerging and Disruptive Technologies - EDT) ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʩ ʜʚʦʡʥʘ ʫʧʦʪʨʝʙʘ, ʚ ʢʣʶʯʦʚʠ ʟʘ ɸʣʠʘʥʩʘ ʦʙʣʘʩʪʠ, ʢʦʠʪʦ ʩʘ ʩ ʧʦʪʝʥʮʠʘʣ ʟʘ ʧʨʠʣʘʛʘʥʝ. ʂʲʤ ʤʦ-

ʤʝʥʪʘ 21 ʜʲʨʞʘʚʠ ʦʪ ʅɸʊʆ ʩʘ ʩʝ ʧʨʠʩʲʝʜʠʥʠʣʠ ʢʲʤ ʬʦʥʜʘ. ʈʘʟʨʘʙʦʪʝʥʦʪʦ ʉʧʦʨʘʟʫʤʝʥʠʝ ʥʘ 

ʫʯʘʩʪʚʘʱʠʪʝ ʩʲʜʨʫʞʥʠʮʠ (Limited Partnership Agreement (LPA)) ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʧʘʨʘ-

ʤʝʪʨʠ: ʩʝʜʘʣʠʱʝ ʚ ʃʶʢʩʝʤʙʫʨʛ; ʨʘʟʤʝʨ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʩʨʝʜʩʪʚʘ ʦʢʦʣʦ 1 ʤʣʨʜ. ʝʚʨʦ ʟʘ ʦʙʱ ʧʝ-

ʨʠʦʜ ʦʪ 15 ʛʦʜʠʥʠ; 80% ʦʪ ʩʨʝʜʩʪʚʘʪʘ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʝʟ ʧʲʨʚʠʪʝ 8 ʛʦʜʠʥʠ (ʧʦ 100 ʤʣʥ. ʝʚʨʦ), ʘ 

ʦʩʪʘʥʘʣʠʪʝ ʚ ʩʣʝʜʚʘʱʠʪʝ 7 ʛʦʜʠʥʠ; ʤʦʜʝʣʲʪ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝ ʱʝ ʩʣʝʜʚʘ ʬʦʨʤʫʣʘʪʘ 60 % ʦʪ ʛʦ-

ʜʠʰʥʠʷ ʙʶʜʞʝʪ ʥʘ ʨʘʚʥʠ ʚʥʦʩʢʠ ʠ 40 %  ʩʧʨʷʤʦ ɹɺʇ ʟʘ ʚʩʷʢʘ ʩʪʨʘʥʘ-ʫʯʘʩʪʥʠʢ; ʫʧʨʘʚʣʝʥʠʝʪʦ ʱʝ 
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ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʂʦʤʠʪʝʪ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʩʲʜʨʫʞʥʠʮʠ (LPAC) ʚ ʜʚʘ ʬʦʨʤʘʪʘ ï ʥʘ ʧʘʨʪʥʴʦʨʠ-

ʪʝ (P-LPAC) ʠ ʥʘ ʩʫʙʬʦʥʜ (SF-LPAC); ʦʩʚʝʥ ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʚʲʚ ʬʦʥʜʘ ʤʦʛʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʠ ʧʘʨʪ-

ʥʴʦʨʠ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ ʦʪ ʩʲʶʟʥʠʮʠ, ʥʦ ʩ ʥʝ ʧʦʚʝʯʝ ʦʪ 25 % ʦʪ ʦʙʱʘʪʘ ʩʪʦʡʥʦʩʪ; ʧʨʠ ʨʘʟʧ-

ʨʝʜʝʣʷʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʱʝ ʩʝ ʧʨʠʣʘʛʘ ʙʘʣʘʥʩʠʨʘʥʘ ʛʝʦʛʨʘʬʩʢʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ; ʥʷʤʘ ʜʘ ʩʘ 

ʚʲʟʤʦʞʥʠ ʧʨʝʢʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʠʩʢʦʚʠ ʢʦʤʧʘʥʠʠ; ʬʦʥʜʲʪ ʱʝ ʠʥʚʝʩʪʠʨʘ ʚ ʩʪʘʨʪʲʧʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʥʦʚʦʚʲʟʥʠʢʚʘʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʧʨʠʦʨʠʪʝʪ ʚʲʚ ʬʠʟʠʯʝʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʧʨʝʜ ʩʦʬʪʫ-

ʝʨʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʨ. 

 

ɹ. ɽɺʈʆʇɽʁʉʂʀ ʉʒʖɿ: 

- ʍʲʙ ʟʘ ʠʥʦʚʘʮʠʠ ʚ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʪʙʨʘʥʘ (Hub for EU Defence Innovation 

- HEDI)  

ʊʦʟʠ ʭʲʙ ʝ ʦʜʦʙʨʝʥ ʥʘ ʟʘʩʝʜʘʥʠʝʪʦ ʥʘ ʅʘʧʨʘʚʣʷʚʘʱʠʷ ʙʦʨʜ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʪ-

ʙʨʘʥʘ (EDA) ʚʲʚ ʬʦʨʤʘʪ Ăʤʠʥʠʩʪʨʠ ʥʘ ʦʪʙʨʘʥʘʪʘñ ʥʘ 17.05.2022 ʛ. ʩ ʮʝʣ EDA ʜʘ ʠʟʧʦʣʟʚʘ ʪʨʠʩ-

ʪʝʧʝʥʥʘ ʨʘʤʢʘ ʟʘ ʨʘʙʦʪʘ ʩʧʨʷʤʦ ʠʥʦʚʘʮʠʠʪʝ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʧʨʠʣʘʛʘʥʝ. ʍʲʙʲʪ ʱʝ ʙʲ-

ʜʝ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʠʥʦʚʘʮʠʦʥʥʘʪʘ ʨʘʤʢʘ, ʩʣʫʞʝʡʢʠ ʢʘʪʦ ʢʘʪʘʣʠʟʘʪʦʨ ʠ ʫʩʢʦʨʠ-

ʪʝʣ. ʊʦʡ ʱʝ ʩʪʠʤʫʣʠʨʘ ʠ ʫʢʨʝʧʚʘ ʠʥʦʚʘʮʠʦʥʥʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘ ʘʛʝʥʮʠʷʪʘ, ʩʲʟʜʘʚʘʡʢʠ ʷʩʥʠ ʚʨʲʟʢʠ 

ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʨʘʙʦʪʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʥʠʮʠʠʨʘʡʢʠ ʥʦʚʠ ʜʝʡʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʷʡʢʠ ʩʪʠʤʫʣʠ 

ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʱʝ Ăʩʪʘʨʪʦʚʘ ʧʣʦʱʘʜʢʘñ, ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ 

ʠʥʦʚʘʪʠʚʥʠ ʨʝʰʝʥʠʷ ʟʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʍʲʙʲʪ ʱʝ ʢʦ-

ʦʨʜʠʥʠʨʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʦʚʘʮʠʠʪʝ ʚ ʦʪʙʨʘʥʘʪʘ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ, ʢʘʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʛʘʨʘʥʪʠʨʘ ʩʠʥʝʨʛʠʷ ʩʲʩ ʩʚʲʨʟʘʥʠ ʜʝʡʥʦʩʪʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ ʩʲʛʣʘʩʫʚʘ-

ʥʦʩʪ ʩ ʠʥʠʮʠʘʪʠʚʠʪʝ ʥʘ ʅɸʊʆ ʟʘ ʠʥʦʚʘʮʠʠ. ʇʝʨʩʦʥʘʣʲʪ ʤʫ ʱʝ ʙʲʜʝ ʠʥʪʝʛʨʠʨʘʥ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠ-

ʪʝ ʜʠʨʝʢʮʠʠ ʥʘ EDA. ʇʲʨʚʦʥʘʯʘʣʥʦʪʦ ʧʦʨʪʬʦʣʠʦ ʥʘ ʭʲʙʘ ʝ ʚʢʣʶʯʚʘ 6 ʛʨʫʧʠ ʜʝʡʥʦʩʪʠ (4 ʩʘ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʠ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʠ ʨʘʟʨʘʙʦʪʷʪ ʥʦʚʠ ʠʜʝʠ ʠ ʨʝʰʝʥʠʷ ʟʘ ʥʫʞʜʠʪʝ ʠ ʥʝʜʦʩʪʠʛʘ ʦʪ ʩʧʦ-

ʩʦʙʥʦʩʪʠ, 2 ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʟʘ ʨʝʰʝʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨ. ʟʘ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ). ʉʨʝʜ ʦʩʥʦʚʥʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘ ʭʲʙʘ ʩʘ: ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʨʝʞʘ ʦʪ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʟʘ ʠʥʦʚʘʮʠʠ ʚ ʦʪʙʨʘʥʘʪʘ; ʫʯʨʝʜʷʚʘʥʝ ʥʘ ʥʘʛʨʘʜʠ ʟʘ ʠʥʦʚʘʮʠʠ; ʠʥʦʚʘʮʠʦʥʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪ-

ʚʘ; ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ/ʜʝʤʦʥʩʪʨʘʪʦʨʠ; ʝʚʨʦʧʝʡʩʢʦ ʧʨʝʜʩʪʘʚʷʥʝ ʟʘ ʠʥʦʚʘʮʠʠ ʚ ʦʪʙʨʘ-

ʥʘʪʘ; ʫʩʚʦʷʚʘʥʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ.  

- ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʦʤʠʰʣʝʥʦ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘ-

ʥʘʪʘ (European Defence Industrial Development Programme ï EDIDP) 

ʊʷ ʝ ʧʨʠʝʪʘ ʩ ʈʝʛʣʘʤʝʥʪ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʧʨʝʟ 2018 ʛ. ʟʘ ʧʦʜʢʨʝʧʘ ʥʘ 

ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʪʙʨʘʥʠʪʝʣʥʘ ʠʥʜʫʩʪʨʠʷ, ʢʦʷʪʦ ʜʘ ʜʝʡʩʪʚʘ ʧʨʝʟ 2019 ï 2020 ʛ. ʩ ʙʶʜʞʝʪ ʦʪ 500 ʤʣʥ. 

ʝʚʨʦ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʟ 2020 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʧʦʜʢʨʝʧʠ 2 ʧʨʦʝʢʪʘ, 

ʢʦʠʪʦ ʧʦʣʫʯʠʭʘ ʬʠʥʘʥʩʠʨʘʥʝ ʩ ʙʝʥʝʬʠʮʠʝʥʪʠ ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʪʙʨʘʥʘ Ăʇʨʦʬ. ʎʚʝʪʘʥ ʃʘʟʘʨʦʚñ ʠ 

ɺʠʩʰʝʪʦ ʚʦʝʥʥʦʤʦʨʩʢʦ ʫʯʠʣʠʱʝ Ăʅʠʢʦʣʘ ʁ. ɺʘʧʮʘʨʦʚñ. ʇʨʦʝʢʪʠʪʝ ʚʢʣʶʯʚʘʪ: ʀʥʬʦʨʤʘʮʠʦʥʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʜʚʦʜʥʠ ʠʥʪʝʨʚʝʥʮʠʠ (Comprehensive Underwater Intervention 

Information System - CUIIS), ʧʣʘʥʠʨʘʥ ʜʘ ʟʘʚʲʨʰʠ ʧʨʝʟ 2024 ʛ., ʩ ʙʶʜʞʝʪ ʦʪ 5,7 ʤʣʥ. ʝʚʨʦ, ʦʪ ʢʦʠ-

ʪʦ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʱʝ ʧʦʢʨʠʝ 5,5 ʤʣʥ. ʝʚʨʦ; ʠ Ăɽʚʨʦʧʝʡʩʢʦ ʨʝʰʝʥʠʝ ʟʘ ʙʲʜʝʱʦ ʦʛʥʝʚʦ ʧʦ-

ʨʘʟʷʚʘʥʝñ (Future Indirect fiRes European Solutions - FIRES) ʩ ʢʦʦʨʜʠʥʘʪʦʨ ʌʨʘʥʮʠʷ, ʢʦʡʪʦ ʦʙʭʚʘ-

ʱʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʜʠʟʘʡʥ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʠ ʫʧʨʘʚʣʷʝʤʠ ʙʦʝʧʨʠʧʘʩʘ ʟʘ ʧʨʝʮʠʟʥʦ 

ʥʘʩʦʯʚʘʥʝ, ʢʘʪʦ ʢʦʥʢʨʝʪʥʦ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʝʚʨʦʧʝʡʩʢʦ ʨʝʰʝʥʠʝ ʟʘ ʘʨʪʠʣʝ-

ʨʠʡʩʢʠ ʙʦʝʧʨʠʧʘʩʠ, ʩ ʙʶʜʞʝʪ 3,5 ʤʣʥ. ʝʚʨʦ ʠ ʩʨʦʢ ʥʘ ʟʘʚʲʨʰʚʘʥʝ 2023 ʛ. ɹʲʣʛʘʨʠʷ ʫʯʘʩʪʚʘ ʠ ʚ 

ʜʚʘ ʘʜ-ʭʦʢ ʧʨʦʝʢʪʘ ʦʪ ʧʦʨʪʬʦʣʠʦʪʦ ʥʘ EDA ʟʘ 2022 ʛ. ï Ăʇʨʦʛʨʘʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʦʪ-
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ʥʦʩʥʦ ʝʥʝʨʛʝʪʠʯʥʠʪʝ ʤʘʪʝʨʠʘʣʠñ ʠ Ăʀʥʦʚʘʪʠʚʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʙʘʟʠʨʘʥʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʩʣʝʜ-

ʚʘʥʠʷ ʟʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘ ʝʚʨʦʧʝʡʩʢʘ ʦʪʙʨʘʥʘñ.  

- ɽʚʨʦʧʝʡʩʢʠ ʬʦʥʜ ʟʘ ʦʪʙʨʘʥʘ (European Defence Fund - EDF) 

ɽʚʨʦʧʝʡʩʢʠʷʪ ʬʦʥʜ ʝ ʧʨʠʝʪ ʩ ʈʝʛʣʘʤʝʥʪ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 2021 ʛ. ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʜʝʡʩʪʚʘʱʠʷ ʧʨʦʛʨʘʤʝʥ ʧʝʨʠʦʜ 2021-2027 ʛ., ʩ ʙʶʜʞʝʪ ʦʪ 8 ʤʣʨʜ. ʝʚʨʦ ʠ ʚʢʣʶʯʚʘ ʥʘ-

ʙʦʨ ʦʪ ʤʝʨʢʠ ʩ ʠʢʦʥʦʤʠʯʝʩʢʘ ʠ ʠʥʜʫʩʪʨʠʘʣʥʘ ʥʘʩʦʯʝʥʦʩʪ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʪʘ ʠ ʠʥʦʚʘʪʠʚʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʥʘ ʩʲʶʟʘ, ʧʦʜʢʨʝʧʘ ʠ ʦʧʪʠʤʠʟʠʨʘ-

ʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʨʦʜʫʢʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʷʪʘ ʤʝʞʜʫ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠʪʝ ʠ 

ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʬʦʨʤʠ ʥʘ ʠʥʦʚʘʮʠʠ. ʊʦʡ ʮʝʣʠ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʧʨʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʩʲʚʤʝʩʪʥʠ ʢʣʶʯʦʚʠ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦ-ʙʲʨʟʦ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦ-ʝʬʝʢʪʠʚʥʦ, ʢʘʪʦ ʩʝ ʥʘʩʲʨʯʘʚʘʪ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚ ʩʲʚʤʝʩʪʥʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʝ ʩʪʠ-

ʤʫʣʠʨʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʜʠʥʥʘ ʝʚʨʦʧʝʡʩʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʠ ʠʥʦʚʘʪʠʚʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘ ʙʘʟʘ. 

ʆʩʥʦʚʘʥʠʝ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ, ʬʠʥʘʥʩʠʨʘʥʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʝʢʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʬʦʥʜʘ ʝ ʩʲʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʧʨʠʦʨʠʪʝʪʠʪʝ ʟʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʜʦʛʦʚʦʨʝʥʠ ʦʪ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʚ ʨʘʤ-

ʢʠʪʝ ʥʘ ʆʙʱʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ (ʆʇʉʆ) ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʇʣʘʥʘ 

ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ. ɺʟʝʤʘʪ ʩʝ ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ ʘʥʛʘʞʠʤʝʥʪʠ ʠ ʧʨʠʦʨʠʪʝʪʠ ʥʘ ʜʲʨʞʘʚʠ-

ʪʝ ʯʣʝʥʢʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʝʛʠʦʥʘʣʥʠ ʠ ʤʝʞ-

ʜʫʥʘʨʦʜʥʠ ʬʦʨʤʘʪʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʅɸʊʆ. ʇʨʦʝʢʪʠʪʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʬʠʥʘʥʩʠʨʘʥʠ ʠʤʘʪ ʧʨʷʢʘ 

ʚʨʲʟʢʘ ʩ ʨʘʟʣʠʯʥʠ ʪʝʢʫʱʠ ʠ ʙʲʜʝʱʠ ʧʨʦʝʢʪʠ ʧʦ ʇʦʩʪʦʷʥʥʦʪʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (PESCO), ʟʘ ʢʦʡʪʦ ʱʝ ʩʪʘʥʝ ʜʫʤʘ ʩʧʝʮʠʘʣʥʦ. ʉʲʛ-

ʣʘʩʥʦ ʮʝʣʠʪʝ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʬʦʥʜ ʟʘ ʦʪʙʨʘʥʘ, ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʝ ʤʦ-

ʞʝ ʜʘ ʙʲʜʝ ʧʨʷʢ ʙʝʥʝʬʠʮʠʝʥʪ ʧʦ ʧʨʦʝʢʪʠ, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʬʦʥʜʘ, ʩʲʱʝʚʨʝʤʝʥʥʦ ʥʘʫʯʥʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʚʪʦʨʦʩʪʝʧʝʥʥʠ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ ʠ ʥʘ ʧʨʷʢʦ ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘ-

ʪʘ, ʤʦʛʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʧʲʣʥʦʧʨʘʚʥʦ ʚ ʢʦʥʩʦʨʮʠʫʤʠʪʝ, ʢʦʠʪʦ ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʧʦ 

ʬʦʥʜʘ. 

- ɽʚʨʦʧʝʡʩʢʘ ʧʨʦʛʨʘʤʘ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦ-

ʚʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ Ăʍʦʨʠʟʦʥʪ ɽʚʨʦʧʘñ (Horizon Europe) 

ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʨʦʣʷʪʘ, ʢʦʷʪʦ ʠʤʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ EDF, ʦʨʛʘʥʠʟʘʮʠʠ, ʚʪʦʨʦʩʪʝʧʝʥʥʠ ʨʘʟʧʦ-

ʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ ʚ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʝʢʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ Ăʍʦʨʠʟʦʥʪ 

ɽʚʨʦʧʘñ. ʂʲʤ ʤʦʤʝʥʪʘ ʠʤʘ 13 ʜʝʡʩʪʚʘʱʠ ʧʨʦʝʢʪʠ. 

- ʇʦʩʪʦʷʥʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ (Permanent Structured Cooperation - PESCO) 

ɺ ʢʨʘʷ ʥʘ 2017 ʛ. ʉʲʚʝʪʲʪ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʨʠʝ ʨʝʰʝʥʠʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʦʚʘ ʇʦʩ-

ʪʦʷʥʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʘ ɹʲʣʛʘʨʠʷ ʩʝ ʚʢʣʶʯʠ ʚ ʥʝʛʦ ʩ ʧʦʜʧʠʩʚʘʥʝ ʥʘ ʦʙʱʘʪʘ ʥʦ-

ʪʠʬʠʢʘʮʠʷ ʦʪ 25 ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ ʩʲʶʟʘ. ʥʘ 13 ʥʦʝʤʚʨʠ 2017 ʛ. ɼʦ ʤʦʤʝʥʪʘ ʫʯʘʩʪʚʘʤʝ ʚ ʰʝʩʪ 

ʧʨʦʝʢʪʘ ʢʘʪʦ Ăʯʣʝʥñ ʠ ʚ ʧʝʪ ʢʘʪʦ Ăʥʘʙʣʶʜʘʪʝʣñ. ʈʘʟʭʦʜʠʪʝ ʟʘ ʫʯʘʩʪʠʝ ʩʝ ʧʦʝʤʘʪ ʦʪ ʜʲʨʞʘʚʠʪʝ-

ʯʣʝʥʢʠ ʠ ʥʷʤʘ ʜʠʨʝʢʪʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 

ʩʲʶʟ. ʇʨʦʝʢʪʠʪʝ ʩʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʧʨʦʝʢʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʚʦʝʥʥʘʪʘ ʤʦʙʠʣʥʦʩʪ (Military 

mobility) ʩ ʚʦʜʝʱʘ ʥʘʮʠʷ ʍʦʣʘʥʜʠʷ; ʧʨʦʝʢʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠ ʭʲʙʦʚʝ ʚ ʧʦʜʢʨʝʧʘ ʥʘ 

ʦʧʝʨʘʮʠʠ (Network of Logistic Hubs in Europe and Support to Operations) ʩ ʚʦʜʝʱʘ ʥʘʮʠʷ ɻʝʨʤʘʥʠʷ; 

ʧʨʦʝʢʪ ʟʘ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʤʦʨʩʢʦ ʥʘʙʣʶʜʝʥʠʝ (Upgrade of Maritime Surveillance) ʩ 

ʚʦʜʝʱʘ ʥʘʮʠʷ ɻʲʨʮʠʷ; ʧʨʦʝʢʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʨʝʞʘ ʦʪ ʚʦʜʦʣʘʟʥʠ ʮʝʥʪʨʦʚʝ (European Union 

Network of Diving Centres) ʩ ʚʦʜʝʱʘ ʥʘʮʠʷ ʈʫʤʲʥʠʷ; ʧʨʦʝʢʪ ʟʘ ʬʝʜʝʨʘʪʠʚʥʘ ʤʨʝʞʘ ʦʪ ʢʠʙʝʨ ʧʦʣʠ-

ʛʦʥʠ (Cyber Ranges Federations) ʩ ʚʦʜʝʱʘ ʜʲʨʞʘʚʘ ɽʩʪʦʥʠʷ. ɹʲʣʛʘʨʠʷ ʝ ʚʦʜʝʱʘ ʥʘʮʠʷ ʥʘ ʧʨʦʝʢʪ 
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Ăʄʦʜʫʣʝʥ ʝʣʝʤʝʥʪ ʟʘ ʙʲʨʟʦ ʨʘʟʚʨʲʱʘʥʝ ʟʘ ʧʦʜʚʦʜʥʠ ʠʥʪʝʨʚʝʥʮʠʠñ (Deployable Modular 

Underwater Intervention Capability (DIVEPACK). ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʧʝʨʠʦʜʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦ-

ʝʢʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʉʝʢʨʝʪʘʨʠʘʪʲʪ ʥʘ ʇʦʩʪʦʷʥʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʱʝ ʦʨʛʘʥʠʟʠ-

ʨʘ ʜʚʘ ʩʠʥʭʨʦʥʠʟʠʨʘʱʠ ʨʘʙʦʪʥʠ ʩʝʤʠʥʘʨʘ (ʥʦʝʤʚʨʠ 2022 ʛ. ʠ ʷʥʫʘʨʠ 2023 ʛ.), ʩ ʮʝʣ ʜʘ ʧʦʜʧʦʤʦʛ-

ʥʝ ʧʨʝʜʣʘʛʘʱʠʪʝ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʚ ʥʘʙʠʨʘʥʝʪʦ ʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʪʝʭʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʪʦ ʜʦ 

ʪʦʛʘʚʘ ʥʦʚʠ ʧʨʦʝʢʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʷʤʘ ʙʲʜʘʪ ʧʨʠʝʤʘʥʠ.  

- ʂʦʤʫʥʠʢʘʮʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʦʪʥʦʩʥʦ ʘʥʘʣʠʟ ʥʘ ʥʝʜʦʩʪʠʛʘ ʥʘ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʪʙʨʘʥʘ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʧʦʩʣʝʜʚʘʱʠ ʜʝʡʩʪʚʠʷ 

ɼʦʢʫʤʝʥʪʲʪ ʝ ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʯʨʝʟ 

ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ.  ʎʝʣʪʘ ʝ 

ʧʦʚʠʰʝʥʠʪʝ ʠʥʚʝʩʪʠʮʠʠ ʟʘ ʦʪʙʨʘʥʘ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʧʦ-ʩʠʣʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘ ʙʘʟʘ. ɼʲʨʞʘʚʠʪʝ 

ʯʣʝʥʢʠ ʩʝ ʥʘʩʲʨʯʘʚʘʪ ʟʘ ʩʲʚʤʝʩʪʥʦ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪ ʝʚʨʦʧʝʡʩʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 

ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʩʪʠʤʫʣʠ ʚʢʣ. ʠ ʬʠʥʘʥʩʦʚʠ (ʥʘʧʨ. ʦʪʧʘʜʘʥʝ ʥʘ ɼɼʉ). ʇʨʝʜʚʠʞʜʘ ʩʝ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ 

ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʠʤ, ʢʘʢʪʦ ʠ ʬʠʥʘʥʩʠ-

ʨʘʥʝ ʦʪ ʝʚʨʦʧʝʡʩʢʠʷ ʙʶʜʞʝʪ, ʥʘʩʦʯʝʥʦ ʢʲʤ ʝʚʨʦʧʝʡʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ. ʊʘʟʠ ʢʦʤʫʥʠʢʘʮʠʷ ʩʝ ʷʚʷʚʘ 

ʝʣʝʤʝʥʪ ʥʘ ʧʨʦʚʝʞʜʘʥʘʪʘ ʧʦʣʠʪʠʢʘ ʥʘ ʩʲʶʟʘ ʟʘ ʪ.ʥʘʨ. Ăʜʝʬʨʘʛʤʝʥʪʠʨʘʥʝñ ʥʘ ʝʚʨʦʧʝʡʩʢʠʷ ʦʪʙʨʘ-

ʥʠʪʝʣʝʥ ʧʘʟʘʨ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʧʨʠ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. ɿʘ ʪʦʚʘ ʜʦʧʨʠʥʘʩʷʪ ʠ ʦʩʪʘʥʘʣʠʪʝ ʩʲʶʟʥʠ ʦʪʙʨʘʥʠʪʝʣʥʠ 

ʠʥʠʮʠʘʪʠʚʠ ʢʘʪʦ EDF, PESCO, ʂʦʦʨʜʠʥʠʨʘʥʠʷ ʛʦʜʠʰʝʥ ʧʨʝʛʣʝʜ ʥʘ ʦʪʙʨʘʥʘʪʘ (CARD) ʠ ʇʣʘʥʘ 

ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ (CDP). ʇʦ ʩʲʱʝʩʪʚʦ, ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʜʭʦʜʘ ʝ ʟʘʣʦʞʝʥ ʧʘʟʘʨʥʠʷ 

ʤʝʭʘʥʠʟʲʤ ʟʘ ʪʲʨʩʝʥʝ ʠ ʧʨʝʜʣʘʛʘʥʝ ï ʯʨʝʟ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʲʨʩʝʥʝʪʦ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ, 

ʯʨʝʟ ʤʠʥʠʩʪʝʨʩʪʚʘʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ʙʘʟʘ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʣʠʪʠʢʠ ʥʘ ʥʠʚʦ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʱʝ ʩʝ ʩʪʠʤʫʣʠʨʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʝʜʣʘʛʘʥʝʪʦ ʠ ʩʲʦʪʚʝʪʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʪʙ-

ʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ.  

- ʈʘʙʦʪʥʘ ʛʨʫʧʘ ʥʘ ʉʲʚʝʪʘ ʧʦ ʚʲʧʨʦʩʠʪʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʶʥʠ ʌʨʝʥʩʢʦʪʦ ʧʨʝʜʩʝʜʘʪʝʣʩʪʚʦ ʥʘ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʨʘʟʧʨʦʩʪʨʘ-

ʥʠ ʜʦʢʫʤʝʥʪ ʟʘ ʜʠʩʢʫʩʠʷ ʩ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʘ ʈʘʙʦʪʥʘ ʛʨʫʧʘ ʥʘ ʉʲʚʝʪʘ ʧʦ ʚʲʧʨʦ-

ʩʠʪʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. ʇʨʝʜʣʦʞʝʥʠʝʪʦ ʩʝ ʤʦʪʠʚʠʨʘ ʩ ʚʲʟʣʦʞʝʥʘʪʘ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ 

ʩʲʚʝʪ ʦʪ 30 ʠ 31 ʤʘʡ 2022 ʛ. ʟʘʜʘʯʘ ʢʲʤ ʉʲʚʝʪʘ ʩʧʝʰʥʦ ʜʘ ʧʨʦʫʯʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʢʦʦʨʜʠʥʠʨʘ-

ʥʝ ʥʘ ʙʲʨʟʦ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩ ʮʝʣ ʟʘʧʲʣʚʘʥʝ ʥʘ ʨʝʟʝʨʚʠʪʝ ʥʘ ʜʲʨʞʘʚʠ-

ʪʝ-ʯʣʝʥʢʠ, ʦʩʦʙʝʥʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʥʘ ʋʢʨʘʡʥʘ ʧʦʜʢʨʝʧʘ, ʢʘʢʪʦ ʠ ʟʘ ʢʨʘʪʢʦʩʨʦʯʥʦ 

ʫʢʨʝʧʚʘʥʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʯʨʝʟ ʩʲʚʤʝʩʪʥʦ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʜʦʙʨʦ-

ʚʦʣʥʘ ʦʩʥʦʚʘ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʛʨʫʧʘʪʘ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘ ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʂʦʤʠʪʝʪʘ ʥʘ ʧʦʩʪʦ-

ʷʥʥʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ (ʂʆʈɽʇɽʈ), ʢʘʢʪʦ ʠ ʜʘ ʧʦʜʧʦʤʘʛʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʉʲʚʝʪʘ ʚʲʚ ʬʦʨʤʘʪ ʚʲʥʰ-

ʥʠ ʨʘʙʦʪʠ/ʦʪʙʨʘʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʆʇʉʆ, ʢʘʢʪʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʠ ʜʨʫʛʠʪʝ ʬʦʨʤʘʪʠ ʥʘ ʉʲʚʝʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʚʲʧʨʦʩʘ ʟʘ ʦʙʩʲʞʜʘʥʝ.  

- ʈʘʙʦʪʥʘ ʛʨʫʧʘ ʟʘ ʩʲʚʤʝʩʪʥʦ ʧʨʠʜʦʙʠʚʘʥʝ/ʚʲʟʣʘʛʘʥʝ ʥʘ ʧʦʨʲʯʢʠ 

(Defence Joint Procurement Task Force) 

ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʱʝ ʙʲʜʝ ʩʲʟʜʘʜʝʥʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʟʘ ʦʙʱʝʩʪʚʝʥʠ 

ʧʦʨʲʯʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʢʦʷʪʦ ʜʘ ʨʘʙʦʪʠ ʩ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ, ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʦ-

ʦʨʜʠʥʠʨʘʥ ʧʦʜʭʦʜ ʠ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʢʦʥʬʣʠʢʪʘ ʥʘ ʪʝʭʥʠʪʝ ʢʨʘʪʢʦʩʨʦʯʥʠ ʥʫʞʜʠ ʦʪ ʦʙʱʝʩʪʚʝʥʠ 

ʧʦʨʲʯʢʠ, ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʥʦʚʘʪʘ ʩʠʪʫʘʮʠʷ ʩʚʲʨʟʘʥʘ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ, ʚʢʣ. ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʦʪʥʦʩʥʦ 

ʚʦʝʥʥʘʪʘ ʧʦʤʦʱ ʟʘ ʋʢʨʘʡʥʘ. ʅʘʨʝʜ ʩ ʪʦʚʘ ʩʝ ʧʨʝʜʚʠʞʜʘ ʛʨʫʧʘʪʘ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘ ʠ ʪʷʩʥʘ ʢʦʤʫʥʠ-

ʢʘʮʠʷ ʩ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʟʘ ʜʘ ʩʝ ʧʦʚʠʰʠ ʦʩʚʝʜʦʤʝʥʦʩʪʪʘ ʥʘ 

ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʦʪʥʦʩʥʦ ʧʨʦʤʠʰʣʝʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʩʲʶʟʘ ʠ ʢʘʢ ʪʦʡ ʤʦʞʝ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʪʝʭ-
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ʥʠʪʝ ʥʫʞʜʠ. ɻʨʫʧʘʪʘ ʱʝ ʠʤʘ ʟʘ ʟʘʜʘʯʘ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʠ ʥʘʩʲʨʯʘʚʘ ʧʦʜʭʦʜʘ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, 

ʢʘʪʦ ʩʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʚʤʝʩʪʥʦ ʚʲʟʣʘʛʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʦʨʲʯʢʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʫʩ-

ʣʦʚʠʷʪʘ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʧʦ ʢʨʘʪʢʦʩʨʦʯʥʠʷ ʠʥʩʪʨʫʤʝʥʪ (500 ʤʠʣʠʦʥʘ ʝʚʨʦ ʧʨʝʟ ʧʝʨʠʦʜʘ 2022-

2024 ʛ.). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʦʚʘ-

ʮʠʠʪʝ, ʢʘʢʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʪʘʢʘ ʠ ʥʘ ʩʲʶʟʥʦ ʥʠʚʦ, ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʧʝʨʩʧʝʢʪʠʚʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ 

ʧʨʠʜʦʙʠʚʘʥʝ, ʚʢʣ. ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʠ ʫʯʘʩʪʠ-

ʝʪʦ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʷ ʠʥʜʫʩʪʨʠʘʣʝʥ ʢʘʧʘʮʠʪʝʪ ʚ ʪʦʟʠ ʧʨʦʮʝʩ. ʀʥʦʚʘʮʠʠʪʝ, ʧʨʠ ʪʷʭʥʦʪʦ ʧʦʜʭʦʜʷ-

ʱʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʜʛʨʘʞʜʘʥʝ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʥʦʩʷʪ ʥʝʦʙʭʦʜʠʤʠʷ ʩʠʥʝʨʛʠʯʝʥ ʝʬʝʢʪ ʢʘʢʪʦ ʥʘ ʦʪʙ-

ʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʝʨʛʦ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʪʘʢʘ ʠ ʥʘ ʩʚʲʨʟʘʥʘʪʘ ʩ ʪʷʭ ʦʪʙʨʘʥʠʪʝʣʥʦ-

ʠʥʜʫʩʪʨʠʘʣʥʘ ʙʘʟʘ.    
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Abstract: An examination of the concept of the three types of powers has been carried out, with their 

peculiarities and characteristics, as they are understood in their historical development from 

Montesquieu to the present day, with a reference to our country. In order for the review to be complete, 

they were added, with their accolades, and the so-called "fourth power" ï the media, as well as the 

power of society. 
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ʄʘʢʩʠʤ M. ɸʣʘʰʢʠ 

ʜʲʨʞʘʚʝʥ ʝʢʩʧʝʨʪ ʚ ʜʠʨʝʢʮʠʷ Ăʇʦʣʠʪʠʢʘ ʧʦ ʚʲʦʨʲʞʝʥʠʷʪʘñ - ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʪʙʨʘʥʘʪʘ 

ʜʦʮʝʥʪ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʫʧʨʘʚʣʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ ʠ ʘʢʚʠʟʠʮʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ  

ʩʠʛʫʨʥʦʩʪ ʚʲʚ ɺʠʩʰʝʪʦ ʫʯʠʣʠʱʝ ʧʦ ʩʠʛʫʨʥʦʩʪ ʠ ʠʢʦʥʦʤʠʢʘ (ɺʋʉʀ) ï ʛʨ. ʇʣʦʚʜʠʚ, 

m.alashki@mod.bg 

ʈʝʟʶʤʝ: ʅʘʧʨʘʚʝʥ ʝ ʧʨʝʛʣʝʜ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʪʨʠʪʝ ʚʠʜʘ ʚʣʘʩʪʠ, ʩ ʪʝʭʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ 

ʠ ʭʘʨʘʢʪʝʨʥʠ ʯʝʨʪʠ, ʪʘʢʘ ʢʘʢʪʦ ʪʝ ʩʘ ʨʘʟʙʠʨʘʥʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ ʦʪ ʄʦʥʪʝʩʢʴʦ 

ʜʦ ʥʘʰʠ ʜʥʠ, ʩ ʨʝʬʝʨʝʥʮʠʷ ʢʲʤ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ɿʘ ʜʘ ʙʲʜʝ ʧʨʝʛʣʝʜʲʪ ʧʲʣʝʥ, ʢʲʤ ʪʷʭ ʩʘ ʜʦʙʘʚʝ-

ʥʠ, ʩʲʩ ʩʚʦʠʪʝ ʦʪʣʠʯʠʷ, ʠ ʪ.ʥʘʨ. Ăʯʝʪʚʲʨʪʘ ʚʣʘʩʪñ ï ʤʝʜʠʠʪʝ, ʢʘʢʪʦ ʠ ʚʣʘʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʦ-

ʪʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʚʣʘʩʪ, ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʚʣʘʩʪ, ʠʟʧʲʣʥʠʪʝʣʥʘ ʚʣʘʩʪ, ʩʲʜʝʙʥʘ ʚʣʘʩʪ, ʯʝʪʚʲʨ-

ʪʘ ʚʣʘʩʪ, ʚʣʘʩʪ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 

 

ʈʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʝ ʜʦʢʪʨʠʥʘ, ʩʧʦʨʝʜ ʢʦʷʪʦ ʪʨʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝ-

ʥʠʝ ï ʟʘʢʦʥʦʜʘʪʝʣʥʘ, ʠʟʧʲʣʥʠʪʝʣʥʘ ʠ ʩʲʜʝʙʥʘ ï ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʠ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʨʘʟ-

ʣʠʯʥʠ ʦʨʛʘʥʠ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʂʦʥʩʪʠʪʫʮʠʷʪʘ. ʉʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʠʤ ʠʟʧʲʣʥʠʪʝʣʥʘ, ʟʘʢʦʥʦʜʘʪʝʣʥʘ 

ʠ ʩʲʜʝʙʥʘ ʚʣʘʩʪ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʦʪ ʥʝʟʘʚʠʩʠʤʠ ʠʥʩʪʠʪʫʮʠʠ, ʥʦ ʚ ʩʚʦʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʦʪʛʦʚʦʨ-

ʥʦʩʪʠ ʪʝ ʚʟʘʠʤʥʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ. ʊʝʟʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʘ ʘʚʪʦʥʦʤʥʠ, 

ʤʘʢʘʨ ʠ ʜʘ ʩʘ ʚʟʘʠʤʦʦʙʚʲʨʟʘʥʠ, ʙʝʟ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʢʘʢʚʘʪʦ ʠ ʜʘ ʝ ʧʦʜʯʠʥʝʥʦʩʪ ʝʜʥʦ ʥʘ ʜʨʫʛʦ. 

ʈʘʟʜʝʣʝʥʠʝʪʦ (ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ) ʥʘ ʧʨʘʚʦʤʦʱʠʷʪʘ ʝ ʪʘʢʦʚʘ, ʯʝ ʥʝ ʤʦʞʝ ʝʜʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʣʘʩʪʪʘ ʜʘ ʫʧʨʘʞʥʷʚʘ ʚʣʘʩʪ, ʢʦʷʪʦ ʚʣʠʟʘ ʚ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʥʘ ʜʨʫʛʦ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʚʩʠʯʢʠ ʚʣʘʩʪʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ, ʢʦʷʪʦ ʝ ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʧʦʣʠʪʠʯʝʩʢʦ ʚʣʠʷʥʠʝ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʬʫʥʢʮʠʠʪʝ ʩʠ, ʩʘ ʩ ʦʩʠʛʫʨʝʥʘ ʤʘʥʜʘʪʥʦʩʪ. 
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ɸʨʠʩʪʦʪʝʣ
*
, ʚ ʩʚʦʷ ʪʨʘʢʪʘʪ Ăʇʦʣʠʪʠʢʘñ

**
, ʩʧʦʤʝʥʘʚʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʠʜʝʷʪʘ ʟʘ ʩʤʝʩʝʥʦ ʫʧʨʘʚ-

ʣʝʥʠʝ, ʠ ʪʘʢʘ ʩʝ ʷʚʷʚʘ ʧʨʝʜʰʝʩʪʚʝʥʠʢ ʥʘ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ. ʊʘʤ ʩʝ ʛʦʚʦʨʠ ʟʘ ʢʦʤʙʠʥʘʮʠʷ 

ʦʪ ʜʝʤʦʢʨʘʮʠʷ ʠ ʘʨʠʩʪʦʢʨʘʮʠʷ. ʊʝʦʨʠʷʪʘ ʟʘ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ, ʚʝʯʝ ʢʘʪʦ ʮʷʣʦʩʪʥʦ ʠ ʟʘʚʲʨ-

ʰʝʥʦ ʫʯʝʥʠʝ, ʝ ʬʦʨʤʫʣʠʨʘʥʘ ʦʪ ʐʘʨʣ ʜʴʦ ʄʦʥʪʝʩʢʴʦ
***

 ʧʨʝʟ 1748 ʛ. ʇʦ-ʢʲʩʥʦ ʧʨʠʥʮʠʧʲʪ ʥʘ ʨʘʟ-

ʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ ʝ ʚʲʟʧʨʠʝʪ ʦʪ ʚʩʠʯʢʠ ʜʝʤʦʢʨʘʪʠʯʥʠ ʢʦʥʩʪʠʪʫʮʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʪ ʩʲʚʨʝʤʝʥ-

ʥʠʪʝ. ʊʦʟʠ ʧʨʠʥʮʠʧ ʩʲʜʲʨʞʘ ʜʚʝ ʦʩʥʦʚʥʠ ʥʘʯʘʣʘ: ʧʲʨʚʦ, ʪʦʡ ʦʙʦʩʦʙʷʚʘ ʪʨʠ ʚʣʘʩʪʠ - ʟʘʢʦʥʦʜʘʪʝʣ-

ʥʘ, ʩʲʜʝʙʥʘ ʠ ʠʟʧʲʣʥʠʪʝʣʥʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʝʟʘʚʠʩʠʤʠ, ʠ ʚʪʦʨʦ - ʟʘ ʜʘ ʥʷʤʘ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʟʣʦʫʧʦʪʨʝʙʘ ʩ ʚʣʘʩʪʪʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʤʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʷʭ. ʉʧʦʨʝʜ ʘʚʪʦʨʘ ʥʘ ʪʝʦʨʠʷʪʘ ʘʢʦ 

ʚʣʘʩʪʠʪʝ ʩʘ ʦʙʝʜʠʥʝʥʠ ʘ ʥʝ ʨʘʟʜʝʣʝʥʠ, ʙʠ ʩʲʱʝʩʪʚʫʚʘʣ ʧʨʦʠʟʚʦʣ, ʟʘʪʦʚʘ ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʧ-

ʨʝʜʝʣʝʥʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʮʠʠ. ɸʢʦ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʠ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʩʘ ʩʲʩʨʝʜʦ-

ʪʦʯʝʥʠ ʚ ʝʜʥʦ ʣʠʮʝ, ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʩʚʦʙʦʜʘ, ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʩʚʦʙʦʜʘ ʠ ʘʢʦ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ ʥʝ ʝ 

ʦʪʜʝʣʝʥʘ ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʠ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ. 

ʄʦʥʪʝʩʢʴʦ ʟʘʜʘʚʘ, ʯʝ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʚʣʘʩʪ ʝ ʦʙʱʘʪʘ ʚʦʣʷ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ 

ʩʝ ʛʨʠʞʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʚʦʣʷ. ɿʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʚʣʘʩʪ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʮʝ-

ʣʠʷ ʥʘʨʦʜ, ʥʦ ʧʦʥʝʞʝ ʪʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʦʜʲʪ ʯʨʝʟ ʩʚʦʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘ ʧʨʘ-

ʚʠ ʪʦʚʘ. ʀʟʚʦʜʲʪ, ʢʦʡʪʦ ʪʦʡ ʧʨʘʚʠ ʝ, ʯʝ ʥʘʨʦʜʲʪ Ăʪʨʷʙʚʘ ʜʘ ʫʯʘʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʩʘʤʦ ʢʘʪʦ ʠʟ-

ʙʠʨʘ ʩʚʦʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʦʝʪʦ ʝ ʥʘʧʲʣʥʦ ʧʦ ʩʠʣʠʪʝ ʤʫñ. ʇʨʝʜʩʪʘʚʠʪʝʣʥʦʪʦ ʩʲʙʨʘʥʠʝ ʪʨʷʙʚʘ ʜʘ 

ʩʲʟʜʘʚʘ ʟʘʢʦʥʠ ʠ ʜʘ ʩʲʙʣʶʜʘʚʘ ʪʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ. ʀʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʝ ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚ ʝʜʠʥʦʥʘʯʘʣʠʝʪʦ (ʪʦʛʘʚʘ - ʤʦʥʘʨʭʘ). ʊʘʢʘ ʧʦʣʠʪʠʯʝʩʢʠʷʪ ʠʜʝʘʣ ʥʘ ʄʦʥ-

ʪʝʩʢʴʦ ʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʘʪʘ ʤʦʥʘʨʭʠʷ. ʉʧʦʨʝʜ ʥʝʛʦ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ ʝ Ăʥʘʡ-ʤʘʣʢʦñ ʚʣʘʩʪ, ʠ ʪʷ ʝ 

ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚ ʨʲʮʝʪʝ ʥʘ ʥʝʟʘʚʠʩʠʤʠʷ ʩʲʜ ʢʘʪʦ ʚʠʩʦʢʦʢʦʤʧʝʪʝʥʪʝʥ ʦʨʛʘʥ, ʢʦʡʪʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲ-

ʜʝ ʦʚʣʘʩʪʷʚʘʥ ʧʨʷʢʦ, ʠ ʧʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʝ ʦʚʣʘʩʪʷʚʘ ʦʪ ʜʨʫʛʠʪʝ ʚʣʘʩʪʠ. 

ʎʝʣʪʘ ʥʘ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʩʝ ʩʲʩʪʦʠ ʚ ʩʣʝʜʥʦʪʦ: ʜʘ ʠʤʘ ʧʦʣʠʪʠʯʝʩʢʘ ʩʚʦʙʦʜʘ, ʩ 

ʜʨʫʛʠ ʜʫʤʠ ʜʘ ʥʷʤʘ ʪʠʨʘʥʠʷ; ʜʘ ʥʝ ʩʝ ʟʣʦʫʧʦʪʨʝʙʷʚʘ ʩ ʚʣʘʩʪʪʘ ʠ ʚʣʘʩʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʲʟʧʠʨʘʪ 

ʝʜʥʘ ʜʨʫʛʘ, ʪʦʝʩʪ ʜʘ ʠʤʘ ʢʦʥʪʨʦʣ ʦʪ ʩʪʨʘʥʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ; ʜʘ ʩʝ ʟʘʱʠʪʠ ʩʚʦʙʦʜʘʪʘ ʢʘʪʦ ʩʝ ʠʟʢʣʶ-

ʯʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʝʜʠʥ ʯʦʚʝʢ ʜʘ ʦʙʝʜʠʥʠ ʚʩʠʯʢʠ ʚʣʘʩʪʠ ʚ ʨʲʮʝʪʝ ʩʠ; ʚʣʘʩʪʠʪʝ ʜʘ ʩʘ ʚ ʠʥʪʝʨʝʩ ʥʘ 

ʛʨʘʞʜʘʥʠʪʝ.  

ʈʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʮʝʣʠ ʝʬʝʢʪʠʚʥʦʪʦ ʠ ʨʝʟʫʣʪʘʪʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ, 

ʪʲʡ ʢʘʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʠʥʩʪʠʪʫʮʠʠ ʦʩʲʱʝʩʪʚʷʚʘʪ ʧʦ-ʜʦʙʨʝ ʦʧʨʝʜʝʣʝʥʠʪʝ 

ʩʠ ʬʫʥʢʮʠʠ. ʉʤʷʪʘ ʩʝ ʥʘʧʨʠʤʝʨ, ʯʝ ʝʜʠʥʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘ ʚʣʘʩʪ, ʚʦʜʝʥʘ ʦʪ ʧʨʝʤʠʝʨ ʠʣʠ ʧʨʝʟʠʜʝʥʪ 

ʧʦ-ʜʦʙʨʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʟʘʢʦʥʠʪʝ, ʦʪʢʦʣʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʠʟʛʨʘʜʝʥʘ 

ʦʪ ʤʥʦʛʦ ʠʥʜʠʚʠʜʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʝʩʠ ʠ ʠʜʝʠ. 

ɺ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʜʲʨʞʘʚʘ ʠ ʪʨʠʪʝ ʚʣʘʩʪʠ ʠʛʨʘʷʪ ʝʜʥʘʢʚʦ ʚʘʞʥʘ ʨʦʣʷ. ɻʨʘʞʜʘʥʠʪʝ ʠʟ-

ʙʠʨʘʪ ʤʘʣʮʠʥʩʪʚʦ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ), ʢʦʝʪʦ ʜʘ ʫʧʨʘʚʣʷʚʘ ʤʥʦʟʠʥʩʪʚʦʪʦ, ʥʦ ʭʦʨʘʪʘ (ʤʥʦʟʠʥʩʪʚʦʪʦ) 

ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʦʚʣʘʩʪʷʚʘʪ ʩʚʦʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ. ɺ ʢʦʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʜʲʨʞʘʚʠ ʥʝ ʩʝ 

ʩʨʝʱʘ ʘʙʩʦʣʶʪʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ (ʥʘʧʨʠʤʝʨ ʚ ʥʷʢʦʠ ʩʪʨʘʥʠ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʩʘ 

ʜʘʜʝʥʠ ʛʦʣʝʤʠ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʠ ʧʨʘʚʦʤʦʱʠʷ), ʥʦ ʚ ʢʦʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʠʪʝ ʜʲʨʞʘʚʠ 

ʪʦʟʠ ʧʨʠʥʮʠʧ ʩʝ ʩʧʘʟʚʘ ʚ ʤʥʦʛʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ. 

                                                                 
*
 ɸʨʠʩʪʦʪʝʣ (ʛʨ. ɟɘůŰɞŰɏɚɖɠ) ʝ ʜʨʝʚʥʦʛʨʲʮʢʠ ʬʠʣʦʩʦʬ ʠ ʫʯʝʥ, ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʛʝʥʠʠ ʥʘ ɸʥʪʠʯʥʦʩʪ-

ʪʘ, ʥʘʨʠʯʘʥ Ăɹʘʱʘ ʥʘ ʥʘʫʢʘʪʘñ, ʫʯʝʥʠʢ ʥʘ ʇʣʘʪʦʥ ʠ ʫʯʠʪʝʣ ʥʘ ɸʣʝʢʩʘʥʜʲʨ ɺʝʣʠʢʠ, ʧʠʰʝ ʟʘ ʝʩʪʝʪʠʢʘ, ʝʪʠʢʘ, ʠʢʦ-

ʥʦʤʠʢʘ, ʤʝʪʘʬʠʟʠʢʘ, ʧʦʣʠʪʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ, ʨʝʪʦʨʠʢʘ ʠ ʪʝʦʣʦʛʠʷ, ʩʲʯʠʥʝʥʠʷʪʘ ʤʫ ʩʘ ʥʘ ʧʨʘʢʪʠʢʘ ʝʥʮʠʢʣʦʧʝʜʠʷ ʥʘ 

ʜʨʝʚʥʦʛʨʲʮʢʦʪʦ ʧʦʟʥʘʥʠʝ. 
** 
Ăʇʦʣʠʪʠʢʘñ (ʛʨ. ɄɞɚɘŰɘəɎ) ʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘ ɸʨʠʩʪʦʪʝʣ, ʢʦʝʪʦ ʝ ʚ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʥʝʛʦʚʠʪʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦ ʝʪʠʢʘ, ʦʪʥʘʩʷʱʠ ʩʝ ʢʲʤ ʠʥʜʠʚʠʜʘ. ɺ ʪʝʢʩʪʘ ʥʘ ʪʨʘʢʪʘʪʘ ʜʫʤʠʪʝ ʧʦʣʠʩ (ˊɧɚɘɠ) ï ʛʨʘʜ ʠ ʧʦʣʠʪʝʡʘ (ˊɞɚɘŰŮɑŬ) ï 

ʜʲʨʞʘʚʥʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʷʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʦʛʘʚʘ ʠʜʝʠ ʟʘ ʜʲʨʞʘʚʘ, ʛʨʘʞʜʘʥʩʢʘ ʦʙʱʥʦʩʪ ʠ ʦʙʱʝʩʪʚʦ. 
***

 ʐʘʨʣ ʃʫʠ ʜʴʦ ʄʦʥʪʝʩʢʴʦ (ʬʨ. Charles-Louis de Montesquieu) ʝ ʬʨʝʥʩʢʠ ʚʠʩʰ ʘʨʠʩʪʦʢʨʘʪ, ʧʠʩʘʪʝʣ, 

ʶʨʠʩʪ, ʩʦʮʠʦʣʦʛ, ʠʟʚʝʩʪʝʥ ʧʨʝʜʠ ʚʩʠʯʢʦ ʢʘʪʦ ʠʩʪʦʨʠʢïʬʠʣʦʩʦʬ ʠ ʜʲʨʞʘʚʝʥ ʤʠʩʣʠʪʝʣ, ʝʜʠʥ ʦʪ ʦʩʥʦʚʦʧʦʣʦʞʥʠ-

ʮʠʪʝ ʥʘ ʬʨʝʥʩʢʦʪʦ ʇʨʦʩʚʝʱʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʚʷʨʘʪʘ ʚ ʨʘʟʫʤʘ, ʜʦʚʝʨʠʝʪʦ ʚ ʥʘʫʢʘʪʘ ʠ ʚ ʨʘʮʠʦʥʘʣʠʟʤʘ, 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ, ʟʘʣʝʛʥʘʣʘ ʚ ʤʥʦʛʦ ʢʦʥʩʪʠʪʫʮʠʠ ʧʦ ʩʚʝʪʘ. 
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ʇʦʛʣʝʜʥʘʪʦ ʠʩʪʦʨʠʯʝʩʢʠ, ʄʦʥʪʝʩʢʴʦ ʥʝ ʝ ʧʲʨʚʠʷʪ, ʢʦʡʪʦ ʛʦʚʦʨʠ ʟʘ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ, 

ʥʦ ʪʦʡ ʧʲʨʚʠ ʧʨʝʚʨʲʱʘ ʪʘʟʠ ʠʜʝʷ ʚ ʮʷʣʦʩʪʥʘ ʠ ʟʘʚʲʨʰʝʥʘ ʪʝʦʨʠʷ, ʢʦʷʪʦ ʧʨʷʢʦ ʚʣʠʷʝ ʥʘ ʩʲʟʜʘʪʝ-

ʣʠʪʝ ʥʘ ʧʲʨʚʠʪʝ ʜʝʤʦʢʨʘʪʠʯʥʠ ʢʦʥʩʪʠʪʫʮʠʠ ʚ ɽʚʨʦʧʘ.  

ɸʢʦ ʦʙʘʯʝ ʩʝ ʥʘʚʣʝʟʝ ʚ ʛʝʥʝʟʠʩʘ ʥʘ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʪʦ ʥʝ ʝ ʝʜʥʦʧʣʘ-

ʥʦʚʦ. ʅʘʧʨʠʤʝʨ, ʨʘʟʜʝʣʝʥʠʝ ʠʤʘ ʤʝʞʜʫ ʩʫʚʝʨʝʥʘ ʠ ʩʫʙʝʢʪʘ (ʜʲʨʞʘʚʥʠʷ ʘʧʘʨʘʪ). ɸʢʦ ʚʟʝʤʝʤ ʥʘ-

ʰʘʪʘ ʢʦʥʩʪʠʪʫʮʠʷ, ʩʲʛʣ. ʯʣ. 1, ʘʣ. 2 ʮʷʣʘʪʘ ʚʣʘʩʪ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʦʪ ʥʘʨʦʜʘ ʠ ʦʪ 

ʦʨʛʘʥʠʪʝ, ʧʨʝʜʚʠʜʝʥʠ ʚ ʥʝʷ. ʉʫʚʝʨʝʥʲʪ ʝ ʥʦʩʠʪʝʣ ʥʘ ʚʣʘʩʪʪʘ, ʥʦ ʪʦʡ ʫʯʘʩʪʚʘ ʠ ʚ ʥʝʡʥʦʪʦ ʨʝʘʣʠʟʠ-

ʨʘʥʝ, ʯʨʝʟ ʜʚʘ ʚʠʜʘ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʜʘʚʘʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʷʢʘʪʘ ʜʝʤʦʢʨʘʮʠʷ - 

ʠʟʙʦʨʠ ʠ ʨʝʬʝʨʝʥʜʫʤ. ʉ ʘʢʪʘ ʥʘ ʠʟʙʦʨʠʪʝ ʩʫʚʝʨʝʥʲʪ ʫʯʨʝʜʷʚʘ ʜʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ ʠ ʷ ʧʨʝʜʦʩʪʘʚʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦʣʠʪʠʯʝʩʢʘ ʩʠʣʘ, ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʘ ʢʦʘʣʠʮʠʷ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʪʦʡ ʦʧʨʝʜʝʣʷ ʢʦʥʢʨʝʪʥʦ 

ʩʚʦʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʘ ʦʪ ʜʨʫʛʘ ʠʤ ʜʝʣʝʛʠʨʘ ʧʨʘʚʦʪʦ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʥʝʛʦʚʘʪʘ ʚʣʘʩʪ ʯʨʝʟ ʩʚʦʠʪʝ 

ʨʝʰʝʥʠʷ. ʈʝʬʝʨʝʥʜʫʤʲʪ ʧʲʢ ʝ ʥʘʯʠʥ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʨʷʢʦ ʫʯʘʩʪʠʝ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʚ ʫʧʨʘʚ-

ʣʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʥʦ ʚʲʧʨʝʢʠ, ʯʝ ʥʘʮʠʦʥʘʣʥʠʷʪ ʨʝʬʝʨʝʥʜʫʤ ʦʪ ʪʝʦʨʝʪʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ 

ʚʠʩʰʘ ʬʦʨʤʘ ʥʘ ʧʨʷʢʘ ʜʝʤʦʢʨʘʮʠʷ, ʯʠʩʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʛʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʦ.  

ɼʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘ, ʠʟʧʲʣʥʠʪʝʣʥʘ ʠ ʩʲʜʝʙʥʘ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ 

ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʠ ʥʘ ʦʨʛʘʥʠ, ʢʦʠʪʦ ʫʧʨʘʚʣʷʚʘʪ ʙʝʟ ʜʝʣʝʛʘʮʠʷ 

(ex officio
*
). ʊʦʟʠ ʪʨʝʪʠ ʚʠʜ ʨʘʟʜʝʣʝʥʠʝ ʠʤʘ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʝʦʨʝʪʠʯʥʠʷ ʩʧʦʨ ʦʪʥʦʩ-

ʥʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ Ăʚʣʘʩʪʠ ï ʬʫʥʢʮʠʠñ.  

ʉʲʱʝʩʪʚʫʚʘ ʧʨʠʥʮʠʧʝʥ (ʘ ʠ ʪʝʦʨʝʪʠʯʝʥ) ʩʧʦʨ ʜʘʣʠ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʝ ʚʩʲʱʥʦʩʪ ʨʘʟ-

ʜʝʣʝʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ. ʅʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʪ, ʯʝ ʜʲʨʞʘʚʥʠʷʪ ʘʧʘʨʘʪ ʦʩʲʱʝʩʪʚʷʚʘ ʟʥʘʯʠʪʝʣʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʦʙʦʛʘʪʷʚʘʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʪʠʪʫʣʷʨʠ ʥʘ ʚʣʘʩʪʪʘ ï ʧʘʨʣʘ-

ʤʝʥʪ, ʧʨʘʚʠʪʝʣʩʪʚʦ ʠ ʩʲʜ. ɼʨʫʛʠ ʩʯʠʪʘʪ, ʯʝ ʚʩʷʢʘ ʚʣʘʩʪ ʝ ʬʫʥʢʮʠʷ, ʥʦ ʥʝ ʚʩʷʢʘ ʬʫʥʢʮʠʷ ʝ ʚʣʘʩʪ, 

ʩʧʦʨʝʜ ʪʷʭ ʧʨʠʥʮʠʧʲʪ ʥʘ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ ʚʠʟʠʨʘ ʩʘʤʦ ʪʨʠʪʝ ʚʣʘʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʪ.ʥʘʨ. Ăʙʠ-

ʪʠʝñ ʥʘ ʟʘʢʦʥʘ: ʟʘʢʦʥʦʜʘʪʝʣʥʘ, ʠʟʧʲʣʥʠʪʝʣʥʘ ʠ ʩʲʜʝʙʥʘ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʚʦ-

ʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʪʠʪʫʣʷʨʠ ʥʘ ʚʣʘʩʪʥʠʯʝʩʢʠ ʬʫʥʢʮʠʠ, ʘ ʠʤʝʥʥʦ ï ʧʨʝʟʠʜʝʥʪ, ʢʦʥʩʪʠʪʫʮʠʦ-

ʥʝʥ ʩʲʜ ʠ ʜʨʫʛʠ, ʯʠʠʪʦ ʜʝʡʥʦʩʪʠ ʥʝ ʩʘ ʚʣʘʩʪ, ʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʟʥʘʯʘʪ ʩʘʤʦ ʢʘʪʦ ʬʫʥʢʮʠʠ. 

ʂʘʢʪʦ ʫʯʝʥʠʝʪʦ ʟʘ ʩʫʚʝʨʝʥʠʪʝʪʘ ʥʘ ʥʘʨʦʜʘ, ʪʘʢʘ ʠ ʫʯʝʥʠʝʪʦ ʟʘ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʩʝ 

ʨʘʟʚʠʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʧʨʝʪʲʨʧʷʚʘ ʨʝʜʠʮʘ ʧʨʦʤʝʥʠ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ. ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʟʘʢʦʥʦ-

ʜʘʪʝʣʥʘʪʘ ʦʪ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʝ ʥʘʣʠʮʝ ʩʘʤʦ ʚ ʧʨʝʟʠʜʝʥʪʩʢʠʪʝ ʨʝʧʫʙʣʠʢʠ ʠ ʜʦʥʷʢʲʜʝ ʧʨʠ 

ʩʠʣʥʠ ʧʦʣʫʧʨʝʟʠʜʝʥʪʩʢʠ ʨʝʞʠʤʠ. ʇʨʠ ʧʘʨʣʘʤʝʥʪʘʨʥʠʪʝ ʨʝʧʫʙʣʠʢʠ, ʢʘʢʚʘʪʦ ʝ ʥʘʰʘʪʘ, ʠʤʘ ʜʨʫʛ 

ʚʠʜ ʨʘʟʜʝʣʝʥʠʝ, ʢʦʝʪʦ ʩʲʦʙʨʘʟʥʦ ʠʟʢʘʟʘʥʘʪʘ ʪʝʦʨʝʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʝ ʩʣʝʜʥʦʪʦ: ʧʘʨʣʘʤʝʥʪʲʪ ʝ 

Ăʚʣʘʩʪñ, ʘ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʝ Ăʠʟʧʲʣʥʠʪʝʣʥʘ ʚʣʘʩʪñ, ʢʦʝʪʦ ʦʩʲʱʝʩʪʚʷʚʘ ʩʘʤʦ ʜʝʡʥʦʩʪ. ʆʪ ʪʘʟʠ ʪʝʦ-

ʨʝʪʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʠ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪʠ ʥʝ ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʩʫʚʝʨʝʥʘ, ʥʦ ʪʘʢʘ ʩʫ-

ʚʝʨʝʥʲʪ ʛʫʙʠ ʢʦʥʪʨʦʣʘ ʩʠ ʚʲʨʭʫ ʪʷʭ. ʇʦʣʫʯʘʚʘ ʩʝ ʝʜʠʥ ʩʚʦʝʛʦ ʨʦʜʘ ʧʘʨʘʜʦʢʩ ï ʩʫʚʝʨʝʥʲʪ ʢʦʥʪʨʦ-

ʣʠʨʘ ʚʣʘʩʪʠʪʝ, ʘ ʜʝʡʥʦʩʪʠʪʝ ʩʘ ʙʝʟʢʦʥʪʨʦʣʥʠ. 

ʈʘʟʣʠʯʠʝʪʦ ʤʝʞʜʫ ʚʣʘʩʪʠ ʠ ʜʝʡʥʦʩʪʠ ʧʨʝʜʧʦʩʪʘʚʷ ʠ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ʤʝʞʜʫ ʪʷʭ. ʈʘʟʛʣʝʞʜʘʥʦ 

ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʠʣʠ, ʦʙʱʝʩʪʚʦʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝ ʧʨʠ ʨʘʚʝʥʩʪʚʦ 

ʤʝʞʜʫ ʩʠʣʠʪʝ ï ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʨʘʚʥʠ ʠ ʜʘ ʩʝ ʚʲʟʧʠʨʘʪ. ʈʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ ʩʝ ʧʨʦʷʚʷʚʘ ʢʘʪʦ 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʜʘ ʦʩʠʛʫʨʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ. ɽʜʠʥʥʘ ʚ 

ʩʚʦʝʪʦ ʫʯʨʝʜʷʚʘʥʝ ʠ ʩʲʱʝʩʪʚʫʚʘʥʝ, ʜʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ ʩʝ ʨʘʟʜʝʣʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʚʦʝʪʦ ʦʩʲʱʝʩʪʚʷ-

ʚʘʥʝ. ʊʦʚʘ ʝ ʜʨʫʛ ʧʘʨʘʜʦʢʩ - ʥʘ ʛʝʥʝʟʠʩʘ ʥʘ ʨʘʟʜʝʣʝʥʠʝʪʦ: ʧʘʨʣʘʤʝʥʪʘʨʠʟʤʲʪ, ʢʦʡʪʦ ʝ ʦʩʥʦʚʝʥ 

ʜʚʠʛʘʪʝʣ ʟʘ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ ʚʣʘʩʪʠʪʝ, ʚ ʠʟʚʝʩʪʝʥ ʩʤʠʩʲʣ ʛʦ ʦʙʝʟʩʤʠʩʣʷ. ʇʘʨʣʘʤʝʥʪʘʨʥʦʪʦ ʤʥʦ-

ʟʠʥʩʪʚʦ ʧʨʠʝʤʘ ʟʘʢʦʥʠʪʝ, ʠʟʙʠʨʘ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʠ ʫʯʘʩʪʚʘ ʚʲʚ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ. 

ʂʦʛʘʪʦ ʧʘʨʣʘʤʝʥʪʘʨʥʦʪʦ ʤʥʦʟʠʥʩʪʚʦ ʝ ʝʜʥʦʧʘʨʪʠʡʥʦ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ 

ʩʝ ʩʲʙʠʨʘ ʚ ʧʘʨʪʠʡʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʝʨʛʦ ʥʘ ʧʨʘʢʪʠʢʘ ʥʷʤʘ ʥʠʢʘʢʚʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ. 

ʉʧʦʨʝʜ ʂʦʥʩʪʠʪʫʮʠʷʪʘ ʩʠ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʝ ʝʜʠʥʥʘ ʧʘʨʣʘʤʝʥʪʘʨʥʘ ʨʝʧʫʙʣʠʢʘ ʩ ʤʝʩʪʥʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʠ ʩ ʷʩʥʦ ʠʟʨʘʟʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʣʘʩʪʠʪʝ: ʟʘʢʦʥʦʜʘʪʝʣʥʘ, ʠʟʧʲʣʥʠʪʝʣʥʘ ʠ ʩʲʜʝʙ-
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ʥʘ. ʉʪʨʘʥʘʪʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʩʧʦʨʝʜ ʚʲʨʭʦʚʥʠʷʪ ʟʘʢʦʥ ï ʂʦʥʩʪʠʪʫʮʠʷʪʘ ʠ ʟʘʢʦʥʠʪʝ ʥʘ ʩʪʨʘʥʘʪʘ, ʘ 

ʧʦʣʠʪʠʯʝʩʢʠʷʪ ʞʠʚʦʪ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʷ ʧʣʫʨʘʣʠʟʲʤ. 

ʉʲʛʣʘʩʥʦ ʥʘʰʠʷʪ ʚʲʨʭʦʚʝʥ ʟʘʢʦʥ ʧʨʝʟʠʜʝʥʪʲʪ ʝ ʜʲʨʞʘʚʝʥ ʛʣʘʚʘ, ʢʦʡʪʦ ʦʣʠʮʝʪʚʦʨʷʚʘ ʝʜʠʥʩ-

ʪʚʦʪʦ ʥʘ ʥʘʮʠʷʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʪʨʘʥʘʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʪʥʦʰʝʥʠʷ. ʊʦʡ ʝ ʚʲʨʭʦʚʝʥ ʛʣʘʚʥʦ-

ʢʦʤʘʥʜʚʘʱ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʠ ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ ʂʦʥʩʫʣʪʘʪʠʚʥʠʷ ʩʲʚʝʪ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨ-

ʥʦʩʪ (ʂʉʅʉ). ʄʘʢʘʨ ʜʘ ʥʝ ʧʨʠʪʝʞʘʚʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʚʣʘʩʪ ʠʣʠ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʠʥʠʮʠʘʪʠʚʘ, ʪʦʡ 

ʠʤʘ ʧʨʘʚʦ ʜʘ ʚʲʨʥʝ ʟʘʢʦʥʦʧʨʦʝʢʪ ʟʘ ʧʨʝʨʘʟʛʣʝʞʜʘʥʝ, ʫʧʨʘʞʥʷʚʘʡʢʠ ʧʨʘʚʦʪʦ ʩʠ ʥʘ ʥʘʣʘʛʘʥʝ ʥʘ 

ʚʝʪʦ. ʅʝʛʦʚʦ ʧʨʘʚʦʤʦʱʠʝ ʝ ʜʘ ʦʪʧʨʘʚʷ ʦʙʨʲʱʝʥʠʷ ʢʲʤ ʥʘʨʦʜʘ, ʜʘ ʦʙʥʘʨʦʜʚʘ ʟʘʢʦʥʠʪʝ ʚ ɼʲʨʞʘʚʝʥ 

ʚʝʩʪʥʠʢ, ʜʘ ʜʘʚʘ ʠ ʦʪʥʝʤʘ ʙʲʣʛʘʨʩʢʦ ʛʨʘʞʜʘʥʩʪʚʦ, ʜʘ ʫʧʨʘʞʥʷʚʘ ʧʨʘʚʦ ʥʘ ʧʦʤʠʣʚʘʥʝ ʠ ʜʨ. 

ʂʲʜʝ ʦʙʘʯʝ ʝ ʤʷʩʪʦʪʦ ʥʘ ʥʘʰʠʷ ʧʨʝʟʠʜʝʥʪ, ʠʟʤʝʞʜʫ ʪʨʠʪʝ ʚʣʘʩʪʠ? ɺ ʥʝʛʦʚʠʪʝ ʧʨʘʚʦʤʦʱʠʷ 

ʩʝ ʧʨʝʧʣʠʪʘʪ ʬʫʥʢʮʠʠ: ʦʩʚʝʥ, ʯʝ ʝ ʚʲʨʭʦʚʝʥ ʛʣʘʚʥʦʢʦʤʘʥʜʚʘʱ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʠ ʧʨʝʜʩʝʜʘ-

ʪʝʣ ʥʘ ʂʉʅʉ, ʥʝʛʦʚʘ ʝ ʧʦʩʣʝʜʥʘʪʘ ʜʫʤʘ ʧʨʠ ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ʧʦʩʣʘʥʠʮʠ ʠ ʚʠʩʰ ʨʲʢʦʚʦʜʝʥ ʩʲʩʪʘʚ 

ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ (ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ), ʥʘ ʛʣʘʚʥʠʷ ʧʨʦʢʫʨʦʨ ʠ ʨʲʢʦʚʦ-

ʜʠʪʝʣʠʪʝ ʥʘ ʚʲʨʭʦʚʥʠʪʝ ʩʲʜʠʣʠʱʘ, ʠʤʘ ʢʚʦʪʠ ʚ ʨʝʜʠʮʘ ʦʨʛʘʥʠ, ʢʘʪʦ ʂʦʥʩʪʠʪʫʮʠʦʥʥʠʷ ʩʲʜ, ʩʲʚʝʪʠ 

ʠ ʨʝʛʫʣʘʪʦʨʠ, ʢʘʢʪʦ ʠ ʬʫʥʢʮʠʠ ʧʨʠ ʦʙʥʘʨʦʜʚʘʥʝ ʥʘ ʟʘʢʦʥʠ, ʧʨʠ ʦʙʷʚʷʚʘʥʝ ʥʘ ʧʘʨʣʘʤʝʥʪʘʨʥʠ ʠ 

ʤʝʩʪʥʠ ʠʟʙʦʨʠ ʠ ʧʨʦʯʠʝ. ʅʘʡ-ʩʠʣʥʦ ʩʝ ʫʩʝʱʘ ʥʝʛʦʚʘʪʘ ʚʣʘʩʪ ʧʨʠ Ăʩʣʫʞʝʙʥʠʪʝñ ʧʨʘʚʠʪʝʣʩʪʚʘ, ʢʦ-

ʠʪʦ ʩʝ ʥʘʟʥʘʯʘʚʘʪ ʦʪ ʥʝʛʦ ʠ ʚ ʪʝʭʥʠʷ ʤʘʥʜʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʝ ʥʝʛʦʚʘ, ʧʨʠ ʪʦʚʘ 

ʩ ʦʪʩʲʩʪʚʠʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʚʣʘʩʪ. ʅʦ, ʢʘʪʦ ʮʷʣʦ, ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ ʧʨʝʟʠʜʝʥʪʘ, ʜʘʜʝʥʠ ʤʫ ʦʪ 

ʢʦʥʩʪʠʪʫʮʠʷʪʘ, ʥʝ ʩʘ ʦʩʦʙʝʥʦ ʤʥʦʛʦ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʪ.ʥʘʨ. Ăʧʨʝʟʠʜʝʥʪʩʢʠ ʨʝʧʫʙʣʠʢʠñ (ʌʨʘʥʮʠʷ, 

ʈʫʩʠʷ, ʉɸʑ, ʊʫʨʮʠʷ ʠ ʜʨ., ʢʲʜʝʪʦ ʪʦʡ ʧʦʩʦʯʚʘ ʤʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣʷ) ʠ ʧʨʘʚʷʪ ʥʝʛʦʚʘʪʘ ʬʠʛʫʨʘ 

ʩʘʤʦ ʥʘ ʢʨʘʯʢʘ ʧʦ-ʥʘʛʦʨʝ ʦʪ ʪʝʟʠ, ʢʲʜʝʪʦ ʧʨʝʟʠʜʝʥʪʲʪ ʠʤʘ ʩʘʤʦ ʧʨʦʪʦʢʦʣʥʠ ʬʫʥʢʮʠʠ (ɻʝʨʤʘʥʠʷ, 

ɻʲʨʮʠʷ, ʀʪʘʣʠʷ ʠ ʜʨ., ʚ ʢʦʠʪʦ ʪʦʡ ʩʝ ʠʟʙʠʨʘ ʦʪ ʧʘʨʣʘʤʝʥʪʠʪʝ). 

ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷʪ ʩʲʚʝʪ (ʇʨʘʚʠʪʝʣʩʪʚʦʪʦ) ʝ ʦʩʥʦʚʥʠʷʪ ʦʨʛʘʥ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘ-

ʪʘ ʚʣʘʩʪ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. ʊʦʡ ʝ ʩʲʩʪʘʚʝʥ ʦʪ ʤʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣ (ʧʨʝʤʠʝʨ-ʤʠʥʠʩʪʲʨ, ʟʘ-

ʤʝʩʪʥʠʢ ʤʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣʠ ʠ ʯʣʝʥʦʚʝ ï ʨʝʩʦʨʥʠ ʤʠʥʠʩʪʨʠ (ʩ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠʣʠ ʙʝʟ, ʪ.ʥʘʨ. 

Ăʙʝʟ ʧʦʨʪʬʝʡʣñ). ʄʠʥʠʩʪʝʨʩʢʠʷʪ ʩʲʚʝʪ ʨʲʢʦʚʦʜʠ ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʚʲʪʨʝʰʥʘʪʘ ʠ ʚʲʥʰʥʘʪʘ ʧʦʣʠʪʠʢʘ 

ʥʘ ʩʪʨʘʥʘʪʘ, ʦʩʠʛʫʨʷʚʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ, ʚʢʣ. ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ ʠ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ɺʲʦ-

ʨʲʞʝʥʠʪʝ ʩʠʣʠ, ʧʨʦʚʝʞʜʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʯʨʝʟ ʩʲʟʜʘʜʝʥʠʪʝ ʦʪ ʥʝʛʦ 

ʤʠʥʠʩʪʝʨʩʪʚʘ, ʘʛʝʥʮʠʠ ʠ ʢʦʤʠʩʠʠ. ɺ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʝ ʧʦʜ ʧʨʝʢʠʷ ʢʦʥʪʨʦʣ ʥʘ ʅʘ-

ʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ, ʢʘʪʦ ʦʪʜʝʣʥʠʪʝ ʤʠʥʠʩʪʨʠ ʠ ʤʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣʷʪ ʩʘ ʟʘʜʲʣʞʝʥʠ ʜʘ ʦʪʛʦʚʘ-

ʨʷʪ ʥʘ ʧʠʪʘʥʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ ʥʘʨʦʜʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ. 

ɹʲʣʛʘʨʩʢʠʷʪ ʝʜʥʦʢʘʤʘʨʝʥ ʧʘʨʣʘʤʝʥʪ, ʥʘʨʝʯʝʥ ʅʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ, ʦʩʲʱʝʩʪʚʷʚʘ ʟʘʢʦʥʦʜʘʪʝʣ-

ʥʘʪʘ ʚʣʘʩʪ ʚ ʩʪʨʘʥʘʪʘ ʠ ʫʧʨʘʞʥʷʚʘ ʧʘʨʣʘʤʝʥʪʘʨʝʥ ʢʦʥʪʨʦʣ. ʊʦ ʩʝ ʩʲʩʪʦʠ ʦʪ 240 ʜʝʧʫʪʘʪʠ, ʠʟʙʠʨʘʥʠ 

ʟʘ ʩʨʦʢ ʦʪ 4 ʛʦʜʠʥʠ. ɻʣʘʩʫʚʘ ʩʝ ʟʘ ʩʧʠʩʲʮʠ ʦʪ ʢʘʥʜʠʜʘʪʠ ʥʘ ʧʘʨʪʠʠ ʠʣʠ ʢʦʘʣʠʮʠʠ ʟʘ ʚʩʝʢʠ ʦʪ 31-ʪʝ 

ʤʥʦʛʦʤʘʥʜʘʪʥʠ ʠʟʙʠʨʘʪʝʣʥʠ ʨʘʡʦʥʘ. ɿʘ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ, ʜʘʜʝʥʘ ʧʘʨʪʠʷ 

ʠʣʠ ʢʦʘʣʠʮʠʷ ʪʨʷʙʚʘ ʜʘ ʩʧʝʯʝʣʠ ʥʘʡ-ʤʘʣʢʦ 4% ʦʪ ʛʣʘʩʦʚʝʪʝ. ɺ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙ-

ʨʘʥʠʝ ʩʘ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʟʘʢʦʥʠ, ʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ, ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʜʘʥʲʮʠʪʝ ʠ 

ʨʘʟʤʝʨʠʪʝ ʠʤ, ʥʘʩʨʦʯʚʘʥʝʪʦ ʥʘ ʧʨʝʟʠʜʝʥʪʩʢʠ ʠʟʙʦʨʠ, ʠʟʙʦʨʘ ʠ ʦʪʟʦʚʘʚʘʥʝʪʦ ʥʘ ʤʠʥʠʩʪʲʨ-

ʧʨʝʜʩʝʜʘʪʝʣʷ ʠ ʜʨʫʛʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ, ʦʙʷʚʷʚʘʥʝʪʦ ʥʘ ʚʦʡʥʘ, ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ 

ʚʦʡʩʢʠ ʠʟʚʲʥ ɹʲʣʛʘʨʠʷ, ʨʘʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʜʦʛʦʚʦʨʠ ʠ ʩʧʦʨʘʟʫʤʝʥʠʷ ʠ ʜʨ. 

ɿʘʢʦʥʦʜʘʪʝʣʥʠʷʪ ʧʨʦʮʝʩ ʦʪ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʂʦʥʩʪʠʪʫʮʠ-

ʷʪʘ ʠ ʥʘ ʧʨʠʝʪ ʦʪ ʥʝʛʦ ʧʨʘʚʠʣʥʠʢ. ʇʨʘʚʦ ʜʘ ʚʥʘʩʷʪ ʟʘʢʦʥʦʧʨʦʝʢʪʠ ʠʤʘʪ ʥʘʨʦʜʥʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʠ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ.  

ʊʨʝʪʘʪʘ ʚʣʘʩʪ - ʩʲʜʝʙʥʘʪʘ ʟʘʱʠʪʘʚʘ ʧʨʘʚʘʪʘ ʠ ʟʘʢʦʥʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʥʘ ʜʲʨ-

ʞʘʚʘʪʘ
7
. ɺʠʩʰʠʷʪ ʩʲʜʝʙʝʥ ʩʲʚʝʪ ʩʝ ʩʲʩʪʦʠ ʦʪ 25 ʯʣʝʥʘ, ʠʟʙʠʨʘʥʠ ʟʘ ʩʨʦʢ ʦʪ 5 ʛʦʜʠʥʠ, ʢʦʠʪʦ ʦʙʨʘ-

ʟʫʚʘʪ ʧʣʝʥʫʤ, ʯʨʝʟ ʢʦʡʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʧʨʘʚʦʤʦʱʠʷʪʘ ʩʠ. ɿʘʩʝʜʘʥʠʷʪʘ ʠʤ ʩʝ ʧʨʝʜʩʝʜʘʪʝʣʩʪʚʘʪ ʦʪ 

ʤʠʥʠʩʪʲʨʘ ʥʘ ʧʨʘʚʦʩʲʜʠʝʪʦ. ʉʘʤʦʪʦ ʧʨʘʚʦʩʲʜʠʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ: ɺʲʨʭʦʚʝʥ ʢʘʩʘʮʠʦʥʝʥ ʩʲʜ, 

ɺʲʨʭʦʚʝʥ ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʩʲʜ, ʨʘʡʦʥʥʠ, ʦʢʨʲʞʥʠ, ʘʧʝʣʘʪʠʚʥʠ, ʚʦʝʥʥʠ ʩʲʜʠʣʠʱʘ ï ʚʦʝʥʥʦ-

ʦʢʨʲʞʥʠ ʠ ʚʦʝʥʥʦ ʘʧʝʣʘʪʠʚʥʠ, ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʲʜʠʣʠʱʘ (ʢʦʠʪʦ ʧʦʥʘʩʪʦʷʱʝʤ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ 

ʦʪʤʷʥʘ). ʇʦ ʢʦʥʩʪʠʪʫʮʠʷ ʢʲʤ ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ ʩʝ ʯʠʩʣʷʪ ʠ ʧʨʦʢʫʨʘʪʫʨʘʪʘ ʠ ʩʣʝʜʩʪʚʠʝʪʦ. 
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ʂʦʥʩʪʠʪʫʮʠʦʥʥʠʷʪ ʩʲʜ, ʩʲʟʜʘʜʝʥ ʧʨʝʟ 1991 ʛ., ʚʲʧʨʝʢʠ, ʯʝ ʩʝ ʠʤʝʥʫʚʘ ʩʲʜ, ʥʝ ʝ ʯʘʩʪ ʦʪ ʩʲ-

ʜʝʙʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ. ʊʦʡ ʜʘʚʘ ʪʲʣʢʫʚʘʥʠʷ ʥʘ ʢʦʥʩʪʠʪʫʮʠʷʪʘ, ʦʙʷʚʷʚʘ ʚ ʧʨʦʪʠʚʦʢʦʥʩ-

ʪʠʪʫʮʠʦʥʥʦʩʪ, ʨʝʰʘʚʘ ʩʧʦʨʦʚʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʤʝʞʜʫ ʚʣʘʩʪʠʪʝ ʠ ʜʨ. 

ʊʲʡ ʥʘʨʝʯʝʥʘʪʘ Ăʤʝʩʪʥʘñ ʚʣʘʩʪ - ʤʝʩʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ - ʥʘ ʧʨʘʢʪʠʢʘ ʩʘ ʯʘʩʪ ʦʪ ʠʟ-

ʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ. ʆʙʱʠʥʠʪʝ, ʢʦʠʪʦ ʢʲʤ ʤʦʤʝʥʪʘ ʩʘ 265, ʩʘ ʦʩʥʦʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʠʘʣʥʘ ʝʜʠʥʠʮʘ ʠ ʯʨʝʟ ʪʷʭ ʩʝ ʨʝʘʣʠʟʠʨʘ ʤʝʩʪʥʦʪʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ. ʆʨʛʘʥ ʥʘ ʪʦʚʘ ʩʘʤʦʫʧ-

ʨʘʚʣʝʥʠʝ ʚ ʦʙʱʠʥʘʪʘ ʝ ʦʙʱʠʥʩʢʠʷʪ ʩʲʚʝʪ, ʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʚ ʦʙʣʘʩʪʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʦʙʣʘʩʪʝʥ 

ʫʧʨʘʚʠʪʝʣ, ʧʦʜʧʦʤʘʛʘʥ ʦʪ ʦʙʣʘʩʪʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. ʆʨʛʘʥ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʚ ʦʙʱʠʥʘʪʘ ʝ 

ʢʤʝʪʲʪ, ʢʦʡʪʦ ʩʝ ʠʟʙʠʨʘ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʠʣʠ ʦʪ ʦʙʱʠʥʩʢʠʷ ʩʲʚʝʪ. ʉʲʩʪʘʚʥʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʠʘʣʥʠ ʝʜʠʥʠʮʠ ʚ ʦʙʱʠʥʠʪʝ ʩʘ ʢʤʝʪʩʪʚʘʪʘ ʠ ʨʘʡʦʥʠʪʝ, ʢʘʪʦ ʚ ʦʙʱʠʥʠʪʝ ʩʝ ʠʟʙʠʨʘʪ ʦʙʱʠʥ-

ʩʢʠ ʩʲʚʝʪʠ ʠ ʢʤʝʪʦʚʝ ʥʘ ʦʙʱʠʥʠ, ʚ ʢʤʝʪʩʪʚʘʪʘ ʩʝ ʠʟʙʠʨʘʪ ʢʤʝʪʦʚʝ, ʘ ʚ ʨʘʡʦʥʠʪʝ - ʨʘʡʦʥʥʠ ʩʲʚʝʪʠ 

ʠ ʢʤʝʪʦʚʝ. 

ɿʘ ʜʘ ʙʲʜʝ ʦʙʟʦʨʲʪ ʥʘ ʚʣʘʩʪʠʪʝ ʩʲʚʩʝʤ ʧʲʣʝʥ ʠ ʟʘʩʷʛʘʱ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʱʝ ʧʦʩʦʯʠʤ, ʯʝ ʩʲ-

ʱʝʩʪʚʫʚʘʪ ʠ ʜʨʫʛʠ, ʥʝʦʬʠʮʠʘʣʥʦ ʥʘʠʤʝʥʦʚʘʥʠ Ăʚʣʘʩʪñ, ʥʦ ʚʩʝ ʧʘʢ Ăʚʣʘʩʪñ, ʝʨʛʦ ʩʲʩ ʩʚʦʝʪʦ ʩʲʦʪ-

ʚʝʪʥʦ ʚʣʠʷʥʠʝ, ʩʠʣʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʘʥʠʪʝ ʧʦ ʩʚʝʪʘ ï 

ʪʦʚʘ ʝ ʚʣʘʩʪʪʘ, ʥʘʨʠʯʘʥʘ ʥʘʨʠʮʘʪʝʣʥʦ Ăʯʝʪʚʲʨʪʘ ʚʣʘʩʪñ, ʢʘʢʪʦ ʠ ʚʣʘʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 

ʏʝʪʚʲʨʪʘʪʘ ʚʣʘʩʪ ʩʘ ʤʝʜʠʠʪʝ. ʊʝ ʩʘ ʥʝʦʙʭʦʜʠʤʦʩʪ, ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, 

ʪʝ ʜʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʟʠʮʠʷ ʠ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʧʦʤʘʛʘʪ ʟʘ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʤʥʝʥʠʝ. ʄʝʪʘʬʦʨʘʪʘ 

Ăʯʝʪʚʲʨʪʘ ʚʣʘʩʪñ ʧʨʝʜʩʪʘʚʷ ʤʝʜʠʠʪʝ ʢʘʪʦ ʥʝʟʘʚʠʩʠʤʠ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ ʚʣʘʩʪʠ - ʩʜ̡ʝʙʥʘ, 

ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʠ ʠʟʧʲʣʥʠʪʝʣʥʘ. ʀʟʨʘʟʲʪ Ăʯʝʪʚʲʨʪʘ ʚʣʘʩʪñ ʩʝ ʥʘʣʘʛʘ ʚʲʚ ʌʨʘʥʮʠʷ ʧʨʝʟ ʦʩʝʤʜʝʩʝʪʪʝ 

ʛʦʜʠʥʠ ʥʘ XVIII ʚʝʢ, ʩʣʝʜ ʧʨʦʮʝʩʘ ʥʘ ɸʣʬʨʝʜ ɼʨʘʡʬʫʩ
*
, ʢʦʡʪʦ ʝ ʦʙʚʠʥʝʥ, ʯʝ ʝ ʛʝʨʤʘʥʩʢʠ ʰʧʠʦ-

ʥʠʥ, ʦʩʲʜʝʥ ʥʘʙʲʨʟʦ ʠ ʟʘʪʦʯʝʥ. ʊʦʛʘʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʞʫʨʥʘʣʠʩʪʠʯʝʩʢʦ ʨʘʟʩʣʝʜʚʘʥʝ ʧʣʘʪʝʥʦ ʦʪ 

ʠʥʪʝʣʝʢʪʫʘʣʮʠ ʠ ʦʙʱʝʩʪʚʝʥʠʮʠ, ʩʝ ʨʘʟʢʨʠʚʘ, ʯʝ ʪʦʡ ʝ ʥʝʚʠʥʝʥ. ʎʝʣʠʷʪ ʪʦʛʘʚʘʰʝʥ ʩʧʝʢʪʘʢʲʣ ʝ 

ʨʝʞʠʩʠʨʘʥ, ʟʘʱʦʪʦ ɼʨʘʡʬʫʩ ʝ ʙʠʣ ʝʚʨʝʠʥ, ʘ ɽʤʠʣ ɿʦʣʘ ʧʠʰʝ ʧʦ ʪʦʟʠ ʧʦʚʦʜ: Ăɿʘ ʱʘʩʪʠʝ ʠʤʘ ʝʜʥʘ 

ʯʝʪʚʲʨʪʘ ʚʣʘʩʪ, ʢʦʷʪʦ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʪʢʨʠʚʘ ʠ ʢʦʨʠʛʠʨʘ ʛʨʝʰʢʠʪʝ, ʜʦʧʫʩʥʘʪʠ ʦʪ ʪʨʠʪʝ ʩʝʢʫʣʘʨ-

ʥʠ ʚʣʘʩʪʠ...ñ. 

ʎʝʣʪʘ ʥʘ ʤʝʜʠʠʪʝ ʜʲʣʛʦ ʚʨʝʤʝ ʝ ʙʠʣʘ ʜʘ ʙʲʜʘʪ ʢʦʨʝʢʪʠʚ ʥʘ ʜʨʫʛʠʪʝ ʚʣʘʩʪʠ, ʜʘ ʨʘʟʢʨʠʚʘʪ 

ʧʨʝʜ ʦʙʱʝʩʪʚʦʪʦ ʥʝʨʝʜʥʦʩʪʠʪʝ ʠʟʚʲʨʰʚʘʥʠ ʦʪ ʚʣʘʩʪʪʘ ʙʝʟ ʜʘ ʩʝ ʩʪʨʘʭʫʚʘʪ ʦʪ ʥʝʷ. ʉ ʚʨʝʤʝʪʦ ʦʙʘ-

ʯʝ, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ, ʤʝʜʠʠʪʝ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʩʪʦʢʘ, ʩʚʦʝʦʙʨʘʟʝʥ ʧʘʟʘʨ, ʪʝʭʥʠʷʪ ʥʝʟʘʚʠʩʠʤ ʜʫʭ, 

ʢʦʡʪʦ ʢʦʥʪʨʦʣʠʨʘ ʥʝʨʝʜʥʦʩʪʠʪʝ, ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʧʦʢʫʧʢʦ-ʧʨʦʜʘʞʙʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʜʝʟʠʥʬʦʨ-

ʤʘʮʠʷ. ʀ ʪʘʢʘ ʩʝ ʧʦʷʚʷʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʠʤ ʠ ʮʝʥʟʫʨʘʪʘ, ʢʦʷʪʦ ʚ ʥʘʡ-ʦʙʱʠ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʩʣʦʚʦʪʦ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʣʦʞʝʥʦ ʥʝ ʩʘʤʦ ʦʪ ʜʲʨʞʘʚʥʠʪʝ 

ʠʥʩʪʠʪʫʮʠʠ. 

ʄʝʜʠʠʪʝ ʩʘ ʩʨʝʜʩʪʚʦ ʟʘ ʦʬʦʨʤʷʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʤʥʝʥʠʝ, ʪʝ ʨʝʛʫʣʠʨʘʪ ʠ ʤʦʜʝʣʠʨʘʪ ʯʦ-

ʚʝʰʢʘʪʘ ʤʠʩʲʣ ʠ ʷ ʥʘʩʦʯʚʘʪ. ʄʝʜʠʠʪʝ ʙʠʚʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʧʦʣʠʪʠʯʝʩʢʠ ʢʘʤʧʘʥʠʠ, ʢʦʥʬʣʠʢʪʠ ʠ 

ʜʨ., ʯʨʝʟ ʪʷʭ ʦʙʱʝʩʪʚʦʪʦ ʩʝ ʥʘʩʣʘʞʜʘʚʘ ʥʘ Ăʧʘʥʘʠʨʘñ, ʦʪ ʢʦʡʪʦ ʠʤʘ ʥʫʞʜʘ ʟʘ ʜʘ ʩʝ ʯʫʚʩʪʚʘ ʟʥʘʯʠ-

ʤʦ. ɿʘ ʦʙʠʢʥʦʚʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʤʝʜʠʷʪʘ ʝ ʙʦʡʥʦʪʦ ʧʦʣʝ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠ ʝʣʠʪ, ʦʪ ʢʦʝʪʦ ʪʦʡ ʩʝ ʯʫʚ-

ʩʪʚʘ ʯʘʩʪ, ʢʘʪʦ ʛʦ ʥʘʙʣʶʜʘʚʘ. ʄʝʜʠʠʪʝ, ʯʨʝʟ ʪʝʭʥʠʪʝ ʦʩʦʙʝʥʘ ʩʠʣʘ ʠ ʰʠʨʦʢʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʤʦʛʘʪ 

ʜʘ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʟʘ ʜʘ ʦʧʨʝʜʝʣʷʪ ʩʠʣʘʪʘ, ʦʙʭʚʘʪʘ, ʧʦʩʦʢʘʪʘ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʦʙʱʝʩʪʚʝʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʠ ʩʪʦʧʘʥʩʢʠʪʝ ʧʨʦʮʝʩʠ, ʧʨʦʪʠʯʘʱʠ ʚ ʦʪʜʝʣʥʠʪʝ ʩʪʨʘʥʠ. ʇʝʨʠʬʨʘʟʠʨʘʡʢʠ ɹʫʨʦʚ
*
: 

Ăɹʘʥʢʘ, ʧʦʣʠʪʠʢ ʠ ʤʫʭʘ ʩʝ ʫʙʠʚʘʪ ʩ ʚʝʩʪʥʠʢñ.  

                                                                 
*
 Alfred Dreyfus (ʬʨ.) ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʬʨʝʥʩʢʠ ʦʬʠʮʝʨ ʦʪ ʝʚʨʝʡʩʢʠ ʧʨʦʠʟʭʦʜ, ʜʦʩʪʠʛʥʘʣ ʜʦ ʩʣʫʞʙʘ ʚ ɻʝʥʝ-

ʨʘʣʥʠʷ ʱʘʙ ʥʘ ʬʨʝʥʩʢʘʪʘ ʘʨʤʠʷ. ʆʙʚʠʥʝʥ ʚ ʰʧʠʦʥʘʞ ʚ ʧʦʣʟʘ ʥʘ ɻʝʨʤʘʥʩʢʘʪʘ ʠʤʧʝʨʠʷ ʠ ʦʩʲʜʝʥ ʧʨʝʟ ʜʝʢʝʤʚʨʠ 1894 

ʛ. ʥʘ ʜʦʞʠʚʦʪʥʘ ʢʘʪʦʨʛʘ ʚʲʚ ʌʨʝʥʩʢʘ ɻʚʠʘʥʘ. ɼʝʣʦʪʦ Ăɼʨʘʡʬʫʩñ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʧʨʦʪʠʚʦʨʝʯʠʚʠʪʝ ʠ ʧʦʣʷʨʠʟʠʨʘʱʠ 

ʩʲʜʝʙʥʠ ʜʝʣʘ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʠʩʪʦʨʠʷ ʥʘ ʌʨʘʥʮʠʷ ʠ ʟʘʚʲʨʰʚʘ ʩ ʧʲʣʥʘʪʘ ʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘ ʦʙʚʠʥʝʥʠʷ. 
*
 ɸʪʘʥʘʩ ɹʫʨʦʚ (30.01.1875 ï 15.05.1954) ʝ ʠʟʚʝʩʪʝʥ ʙʲʣʛʘʨʩʢʠ ʬʠʥʘʥʩʠʩʪ, ʬʠʣʘʥʪʨʦʧ, ʜʠʧʣʦʤʘʪ ʠ ʧʦʣʠ-

ʪʠʢ, ʤʠʥʠʩʪʲʨ ʥʘ ʪʲʨʛʦʚʠʷʪʘ, ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ ʠ ʪʨʫʜʘ (1913, 1919 ï 1920) ʠ ʥʘ ʚʲʥʰʥʠʪʝ ʨʘʙʦʪʠ ʠ ʠʟʧʦʚʝʜʘʥʠ-

ʷʪʘ (1926 ï 1931). ʉʯʠʪʘʥ ʝ ʟʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʚʣʠʷʪʝʣʥʠʪʝ ʬʠʛʫʨʠ ʚ ʙʲʣʛʘʨʩʢʠʷ ʧʦʣʠʪʠʯʝʩʢʠ ʞʠʚʦʪ ʧʨʝʟ ʧʲʨʚʘʪʘ 

ʧʦʣʦʚʠʥʘ ʥʘ XX ʚʝʢ, ʘ ʟʘʨʘʜʠ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʩʠ ʨʝʯʠ ʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʤʦʜʝʨʥʠ ʟʘ ʚʨʝʤʝʪʦ ʩʠ ʝʚʨʦʧʝʡʩʢʠ ʧʨʘʢʪʠ-

ʢʠ ʥʘ ʙʲʣʛʘʨʩʢʘ ʧʦʯʚʘ ʝ ʥʘʨʠʯʘʥ Ăʠʜʝʦʣʦʛ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʙʫʨʞʦʘʟʠʷñ. 
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ʉʪʠʛʘʤʝ ʜʦ ʚʣʘʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ɺʲʚ ʚʩʷʢʦ ʦʙʱʝʩʪʚʦ ʩʝ ʬʦʨʤʠʨʘʪ ʛʨʫʧʠ, ʢʦʠʪʦ ʧʦ ʝʜʠʥ 

ʠʣʠ ʜʨʫʛ ʥʘʯʠʥ ʩʲʟʜʘʚʘʪ ʮʝʥʪʲʨ ʥʘ ʚʣʘʩʪ, ʢʦʡʪʦ ʠʟʣʲʯʚʘ ʩʚʦʝʪʦ ʜʝʡʩʪʚʠʝ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ ʢʘʪʦ: 

ʨʝʣʠʛʠʷ, ʠʢʦʥʦʤʠʢʘ, ʢʫʣʪʫʨʘ, ʤʝʩʪʥʠ ʦʙʠʯʘʠ, ʩʧʦʨʪ, ʜʦʨʠ ʤʦʜʘ. ʆʙʱʝʩʪʚʦʪʦ ʝ ʠʩʪʠʥʩʢʦ Ăʩʪʲʣ-

ʧʦʪʚʦʨʝʥʠʝ ʦʪ ʩʠʣʠñ, ʩʲʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʨʛʘʥʠʟʠʨʘʥʘ ʝʜʠʥʠʮʘ, ʠ ʧʦʟʚʦʣʷʚʘ ʭʘʨʤʦʥʠʯʥʦʪʦ ʨʘʟʚʠ-

ʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʣʦʝʚʝ ʚ ʥʝʛʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʚʣʘʩʪ. ɻʝʥʝʨʘʣʥʦ 

ʚʣʘʩʪʪʘ ʩʝ ʨʘʞʜʘ ʢʘʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʩʲʞʠʪʝʣʩʪʚʦʪʦ ʥʘ ʭʦʨʘʪʘ, ʩʣʝʜʦʚʘʪʝʣʥʦ, ʘʢʦ 

ʥʷʤʘ ʨʝʜ ʠ ʚʣʘʩʪ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʚʤʝʩʪʥʦ ʞʠʚʝʝʥʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʦʙʱʝʩʪʚʦʪʦ ʩʝ ʢʦʤʧ-

ʨʦʤʝʪʠʨʘ.  

Ăʇʫʙʣʠʯʥʘʪʘ ʚʣʘʩʪñ, ʧʦʥʷʪʠʝ, ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʤʥʦʞʝʩʪʚʝʥʦ ʯʠʩʣʦ ʢʘʪʦ 

Ăʧʫʙʣʠʯʥʠ ʧʨʘʚʦʤʦʱʠʷñ, ʦʟʥʘʯʘʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ ʠ ʠʥʩʪʠʪʫʮʠʠ. ʊʫʢ ʦʙʘʯʝ ʩʪʘ-

ʚʘ ʜʫʤʘ ʟʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʫʙʣʠʯʥʠ (ʥʘ ʦʙʱʝʩʪʚʦʪʦ) ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠ ʨʘʟʣʠʯʥʠ ʦʙʝʜʠʥʝʥʠʷ 

ʜʘ ʚʣʠʷʷʪ ʥʘ ʜʝʡʩʪʚʘʱʘʪʘ ʚʣʘʩʪ (ʚʣʘʩʪʠ), ʧʨʝʜʠʤʥʦ ʩ ʜʝʤʦʢʨʘʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʠʷ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʫʤ. ʊʦʚʘ ʩʘ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʧʘʨʪʠʠ, ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ, ʣʦʙʠʟʤʘ, ʦʙʱʝʩʪʚʝʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʜʚʠʞʝʥʠʷ, ʠ ʪʝʭʥʠ ʧʨʦʠʟʚʦʜʥʠ.  

ʇʦʜ ʧʦʥʷʪʠʝʪʦ Ăʛʨʫʧʠ ʟʘ ʥʘʪʠʩʢñ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʨʘʟʙʠʨʘ ʧʨʝʜʠʤʥʦ ʜʦʙʨʦʚʦʣʥʠ ʦʙʝʜʠʥʝʥʠʷ, 

ʧʨʠʩʧʦʩʦʙʝʥʠ ʠʣʠ ʩʧʝʮʠʘʣʥʦ ʩʲʟʜʘʜʝʥʠ ʦʪ ʛʨʘʞʜʘʥʠʪʝ ʟʘ ʠʟʨʘʟʷʚʘʥʝ ʠ ʟʘʱʠʪʘ ʥʘ ʪʝʭʥʠ ʚʣʘʩʪʥʦ 

ʟʥʘʯʠʤʠ ʠʥʪʝʨʝʩʠ ʚ ʦʪʥʦʰʝʥʠʷʪʘ ʩ ʜʲʨʞʘʚʘʪʘ ʠ ʜʨʫʛʠʪʝ ʧʦʣʠʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʮʠʠ. ʅʘʡ-

ʩʲʱʝʩʪʚʝʥʦʪʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʠ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʧʘʨʪʠʠ ʝ ʚ ʭʘʨʘʢʪʝʨʘ ʥʘ ʮʝʣʠʪʝ. 

ɸʢʦ ʛʣʘʚʥʠʷʪ ʩʪʨʝʤʝʞ ʥʘ ʧʘʨʪʠʠʪʝ ʝ ʟʘʚʦʶʚʘʥʝʪʦ ʥʘ ʚʣʘʩʪʪʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʘʨʪʠʡʥʘʪʘ 

ʧʨʦʛʨʘʤʘ, ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʮʝʣʷʪ ʦʢʘʟʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʦʣʠʪʠʢʘʪʘ. ʇʘʨʪʠʷʪʘ ʚʢʣʶʯʚʘ ʭʦʨʘ 

ʩ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠʥʪʝʨʝʩʠ ʠ ʪʨʷʙʚʘ ʜʘ ʬʦʨʤʫʣʠʨʘ ʧʦʣʠʪʠʯʝʩʢʠ ʧʦʟʠʮʠʠ, ʢʦʠʪʦ ʠʤʘʪ ʦʙʱ ʭʘʨʘʢʪʝʨ, 

ʘ ʫʯʘʩʪʚʘʱʠʪʝ ʚ ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʧʨʝʩʣʝʜʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʠʥʪʝʨʝʩʠ ʠ ʢʦʥʮʝʥʪʨʠʨʘʪ ʚʥʠʤʘʥʠʝʪʦ 

ʩʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚʲʨʭʫ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʧʨʦʙʣʝʤʘ. ɼʥʝʩ ʧʦʜ ʛʨʫʧʠ ʟʘ ʥʘʪʠʩʢ (ʛʨʫʧʠ ʧʦ ʠʥʪʝʨʝʩʠ, 

ʟʘʠʥʪʝʨʝʩʫʚʘʥʠ ʛʨʫʧʠ) ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʮʝʣʠʷʪ ʘʨʩʝʥʘʣ ʦʪ ʛʨʫʧʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝ-

ʧʝʥ ʥʘ ʧʦʣʠʪʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʢʘʪʦ ʩʝ ʟʘʧʦʯʥʝ ʦʪ ʩʠʥʜʠʢʘʪʠʪʝ ʩ ʛʦʣʷʤʘ ʯʣʝʥʩʢʘ ʤʘʩʘ ʠ ʩʝ ʩʪʠʛʥʝ 

ʜʦ ʣʦʢʘʣʥʠʪʝ ʛʨʘʞʜʘʥʩʢʠ ʘʢʮʠʠ ʦʪ ʧʦ ʥʷʢʦʣʢʦ ʜʫʰʠ. ɿʘʠʥʪʝʨʝʩʫʚʘʥʠ ʛʨʫʧʠ ʤʦʛʘʪ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ 

ʢʘʢʪʦ ʚ ʮʝʥʪʨʦʚʝʪʝ ʥʘ ʚʣʘʩʪʪʘ, ʪʘʢʘ ʠ ʠʟʚʲʥ ʪʷʭ, ʜʘ ʩʝ ʬʦʨʤʠʨʘʪ ʥʘ ʧʦʣʠʪʠʯʝʩʢʘ ʠ ʠʟʚʲʥʧʦʣʠʪʠ-

ʯʝʩʢʘ ʦʩʥʦʚʘ, ʜʘ ʙʲʜʘʪ ʣʦʢʘʣʥʠ, ʨʝʛʠʦʥʘʣʥʠ, ʥʘʮʠʦʥʘʣʥʠ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʠ. ʄʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲ-

ʱʦ ʧʦ-ʪʝʩʥʠ ʟʝʤʣʷʯʝʩʢʠ, ʢʣʘʥʦʚʠ, ʝʪʥʠʯʝʩʢʠ ʠʣʠ ʜʨʫʛʠ ʧʦʜʛʨʫʧʠ ʚʲʚ ʚʣʘʩʪʦʚʠʪʝ ʩʪʨʫʢʪʫʨʠ. ɹʦʨ-

ʙʘʪʘ ʤʝʞʜʫ ʪʷʭ ʟʘ ʢʦʥʪʨʦʣ ʥʘʜ ʨʝʩʫʨʩʠʪʝ ʠʣʠ ʩʪʘʪʫʩʥʠʪʝ ʧʨʠʚʠʣʝʛʠʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʚʦʜʠ ʟʘʜʢʫ-

ʣʠʩʥʦ ʠ ʥʝʛʣʘʩʥʦ, ʦʧʠʨʘʡʢʠ ʩʝ ʧʨʝʜʠ ʚʩʠʯʢʦ ʥʘ ʣʠʯʥʠ ʚʨʲʟʢʠ ʠ ʢʣʶʯʦʚʠ ʬʠʛʫʨʠ. ʈʝʟʫʣʪʘʪʲʪ, ʥʘʡ-

ʦʙʱʦ, ʝ ʦʧʨʝʜʝʣʝʥʦ ʧʨʝʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ, ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʣʲʞʥʦʩʪʥʠʪʝ ʧʦʟʠʮʠʠ. 

ɺ ʩʪʨʘʥʠʪʝ ʩ ʣʠʙʝʨʘʣʥʘ ʜʝʤʦʢʨʘʮʠʷ ʦʩʥʦʚʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʝ ʘʨʪʠʢʫʣʠʨʘ-

ʥʝ ʥʘ ʠʥʪʝʨʝʩʠʪʝ, ʪʦʝʩʪ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʝʤʦʮʠʠ ʠ ʦʯʘʢʚʘʥʠʷ, ʥʘ ʯʫʚʩʪʚʘʪʘ ʟʘ ʥʝʫ-

ʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʠʣʠ ʩʦʣʠʜʘʨʥʦʩʪ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʚ ʦʧʨʝʜʝʣʝʥʠ ʧʦʣʠʪʠʯʝʩʢʠ ʠʩʢʘʥʠʷ, ʢʦʠʪʦ ʩʝ ʜʦ-

ʚʝʞʜʘʪ ʜʦ ʟʥʘʥʠʝʪʦ ʥʘ ʚʟʝʤʘʱʠʪʝ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʨʝʰʝʥʠʷ. ʇʦʚʜʠʛʘʡʢʠ ʤʥʦʛʦ ʠ ʨʘʟʥʦʨʦʜʥʠ ʠʩ-

ʢʘʥʠʷ, ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʥʘ ʧʨʲʚ ʧʦʛʣʝʜ ʫʩʣʦʞʥʷʚʘʪ, ʥʦ ʚʩʲʱʥʦʩʪ ʦʧʪʠʤʠʟʠʨʘʪ ʧʦʣʠʪʠʯʝʩʢʠʪʝ 

ʧʨʦʮʝʩʠ, ʟʘʱʦʪʦ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʚʠʜʷʪ ʥʘʡ-ʪʠʧʠʯʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʧʨʠʦ-

ʨʠʪʝʪʠʪʝ ʧʨʝʜ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʚ ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʢʦʥʬʣʠʢʪʠ, ʜʘ ʩʝ ʘʜʘʧ-

ʪʠʨʘ ʫʧʨʘʚʣʝʥʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʩʨʝʜʘ ʠ ʦʮʝʥʢʠʪʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ 

ʤʥʝʥʠʝ. 

ɺ ʩʚʦʠʪʝ ʜʝʡʩʪʚʠʷ ʛʨʫʧʠʪʝ ʧʦ ʠʥʪʝʨʝʩʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ: ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʠʩʤʘ ʠ 

ʣʠʯʥʠ ʦʙʨʲʱʝʥʠʷ ʢʲʤ ʟʘʢʦʥʦʜʘʪʝʣʠʪʝ ʠʣʠ ʢʲʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ, ʦʨʛʘʥʠʟʠʨʘʥʝ 

ʥʘ ʩʲʦʪʚʝʪʥʘ ʢʘʤʧʘʥʠʷ ʚ ʧʝʯʘʪʘ ʠ ʜʨʫʛʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʤʘʩʦʚʦ ʦʩʚʝʜʦʤʷʚʘʥʝ, ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ, ʤʘʨʰʦʚʝ ʠʣʠ ʥʷʢʘʢʚʘ ʜʨʫʛʘ ʦʙʱʝʩʪʚʝʥʘ ʘʢʮʠʷ. ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʚʲʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʛʨʫʧʠʪʝ ʟʘ ʥʘʪʠʩʢ ʚʲʨʭʫ ʜʲʨʞʘʚʥʠʪʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʝ ʪ.ʥʘʨ. ʣʦʙʠʨʘʥʝ. 

 

ɺʩʠʯʢʠʪʝ ʪʝʟʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʚʣʘʩʪʪʘ, ʢʦʠʪʦ ʷ ʫʧʨʘʞʥʷʚʘʪ ʧʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ, ʚ ʧʦ-ʤʘʣʢʘ 

ʠʣʠ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ, ʠʤʘʪ ʩʚʦʝʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʦʪ ʚʣʘʩʪʦʚʠʪʝ ʦʨʛʘʥʠ ï 
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ʠʥʜʠʚʠʜʫʘʣʥʠ (ʣʠʯʥʦʩʪʥʠ) ʠ ʛʨʫʧʦʚʠ (ʢʦʣʝʢʪʠʚʥʠ) ï ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʘ-

ʪʘ, ʚʲʚ ʚʩʠʯʢʠ ʥʝʡʥʠ ʥʠʚʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʫʧʨʘʞʥʷʚʘʥʠ ʦʪ ʥʝʷ ʬʫʥʢʮʠʠ. 
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Abstract: The report tries to find an elegant answer to some of the academic searches related to 

the formulation of an acceptable phraseology regarding anti-crisis management. After which, on this 

basis, the main theoretical and conceptual positions, directly related to the implementation of quality 

management by the state administration in crises of different nature, are revealed. 

 

Keywords: Crises, public administration, anti-crisis management, bifurcation, reactive, proactive 
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ʆʉʅʆɺʀ ʅɸ ɸʅʊʀʂʈʀɿʀʉʅʆʊʆ ʋʇʈɸɺʃɽʅʀɽ 

ʅɸ ɼʒʈɾɸɺʅɸʊɸ ɸɼʄʀʅʀʉʊʈɸʎʀʗ 

 
ɼʠʤʦ ɺ. ɻʠʥʝʚ 

 

ɻʣʘʚʝʥ ʘʩʠʩʪʝʥʪ ʚ ʥʘʫʯʥʘ ʩʝʢʮʠʷ Ăʉʪʨʘʪʝʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘñ, ʚ 

ʀʥʩʪʠʪʫʪ Ăʇʝʨʩʧʝʢʪʠʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʪʙʨʘʥʘʪʘñ ʥʘ ɺʦʝʥʥʘ ʘʢʘʜʝʤʠʷ Ăɻ. ʉ. ʈʘʢʦʚʩʢʠñ, ʛʨ. 

ʉʦʬʠʷ, d.ginev@rndc.bg 
 

 

ɸʥʦʪʘʮʠʷ: ɼʦʢʣʘʜʲʪ ʩʝ ʦʧʠʪʚʘ ʜʘ ʥʘʤʝʨʠ ʝʣʝʛʘʥʪʝʥ ʦʪʛʦʚʦʨ ʥʘ ʯʘʩʪ ʦʪ ʘʢʘʜʝʤʠʯʥʠʪʝ 

ʪʲʨʩʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʧʨʠʝʤʣʠʚʦ ʩʣʦʚʦʩʲʯʝʪʘʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʝʪʦ 

ʚ ʫʩʣʦʚʠʷ ʥʘ ʢʨʠʟʠ. ʉʣʝʜ ʪʦʚʘ ʥʘ ʪʘʟʠ ʙʘʟʘ ʩʘ ʨʘʟʢʨʠʪʠ ʦʩʥʦʚʥʠ ʪʝʦʨʝʪʠʯʥʠ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠ 

ʧʦʩʪʘʥʦʚʢʠ, ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʨʠ ʢʨʠʟʠ ʦʪ ʨʘʟʣʠʯʝʥ ʭʘʨʘʢʪʝʨ. 

 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʂʨʠʟʠ, ʜʲʨʞʘʚʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʘʥʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝ, ʙʠʬʫʨʢʘʮʠʷ, 

ʨʝʘʢʪʠʚʥʠ, ʧʨʦʘʢʪʠʚʥʠ ʠ ʧʦʩʣʝʜʚʘʱʠ ʜʝʡʩʪʚʠʷ.  

 

ɺʲʚʝʜʝʥʠʝ 

ɺʲʧʨʦʩʲʪ ʟʘ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʝ ʢʣʶʯʦʚ ʟʘ ʦʮʝʣʷʚʘʥʝʪʦ, ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʠ/ʠʣʠ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʜʲʨʞʘʚʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʘʪʘ  ̫ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʥʘʮʠʦʥʘʣʥʘʪʘ  ̫ʤʦʱ 

ʠʣʠ ʦʪ ʩʲʶʟʠʪʝ ʠ ʢʦʘʣʠʮʠʠʪʝ, ʚ ʢʦʠʪʦ ʫʯʘʩʪʚʘ. ɽʬʝʢʪʠʚʥʦʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʜʲʨʞʘʚʠ ʥʘ ʚʩʷʢʘʢʚʠ ʚʲʥʰʥʠ ʠʣʠ ʚʲʪʨʝʰʥʠ, ʫʤʠʰʣʝʥʠ ʠʣʠ ʩʣʫʯʘʡʥʠ ʚʨʝʜʥʠ ʚʣʠʷʥʠʷ ʠʟʠʩʢʚʘʪ 

ʠʟʛʨʘʞʜʘʥʝʪʦ, ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʜʝʢʚʘʪʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʘʥʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝ 

ʚ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʟʘ ʩʪʨʘʥʠ ʢʘʪʦ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʝ ʞʠʟʥʝʥʦʚʘʞ-
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ʥʦ ʜʘ ʙʲʜʘʪ ʜʝʬʠʥʠʨʘʥʠ ʦʩʥʦʚʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʧʦʩʪʫʣʘʪʠ ʠ ʢʦʥʩʪʨʫʢʪʠ, ʢʘʩʘʝʱʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ. 
 

1. ɼʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚ ɹʲʣʛʘʨʠʷ ʠ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ 

ʇʦʥʷʪʠʝʪʦ Ăʢʨʠʟʘñ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʦ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. ʊʝʨʤʠʥʲʪ ʧʨʠ-

ʩʲʩʪʚʘ ʧʝʨʤʘʥʝʥʪʥʦ ʚ ʨʝʯʥʠʢʘ ʥʘ ʭʦʨʘʪʘ ʠ ʤʝʜʠʠʪʝ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʝ ʛʦʚʦʨʠ ʟʘ ʩʠʪʫʘʮʠʷʪʘ ʚ 

ʋʢʨʘʡʥʘ, ʧʘʥʜʝʤʠʷʪʘ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩʘ ï COVID-19, ʠʟʙʦʨʠʪʝ ʟʘ ʨʝʜʦʚʥʦ ʧʨʘʚʠʪʝʣʩʪʚʦ, ʜʝʤʦʛ-

ʨʘʬʩʢʘʪʘ, ʝʥʝʨʛʠʡʥʘʪʘ ʠʣʠ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʘʪʘ, ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 

ʦʪʥʦʰʝʥʠʷʪʘ ʩ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʷ ʠ ʪ.ʥ. ɺ ʪʦʟʠ ʨʝʜ ʥʘ ʤʠʩʣʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʚʲʟʥʠʢ-

ʚʘʱʠʪʝ ʠ ʨʘʟʚʠʚʘʱʠ ʩʝ ʩʲʙʠʪʠʷ (ʩʣʫʯʘʡʥʠ ʠʣʠ ʥʝ) ʩ ʥʝʛʘʪʠʚʝʥ ʭʘʨʘʢʪʝʨ, ʢʦʠʪʦ ʢʘʩʘʷʪ ʛʦʣʝʤʠ ʩʦ-

ʮʠʘʣʥʠ ʛʨʫʧʠ ʠʣʠ ʦʙʨʘʟʫʚʘʥʠʷ, ʟʘʩʷʛʘʪ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʯʘʩʪ ʠʣʠ ʥʘ ʮʷʣʘʪʘ ʜʲʨʞʘʚʘ, ʥʘʡ-

ʯʝʩʪʦ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʩ ʦʙʦʙʱʝʥʦʪʦ ʧʦʥʷʪʠʝ Ăʢʨʠʟʠñ. 

ɺ ʨʘʟʣʠʯʥʠʪʝ ʢʣʦʥʦʚʝ ʥʘ ʥʘʫʢʘʪʘ ʢʨʠʟʠʪʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʠ ʪʲʣʢʫʚʘʪ ʧʦ ʩʧʝʮʠʬʠʯʝʥ ʥʘʯʠʥ, 

ʢʦʡʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʬʝʨʘʪʘ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ, ʢʦʷʪʦ ʝ ʟʘʩʝʛʥʘʪʘ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ 

ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʬʘʢʪʦʨʠ, ʦʪ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʷʭʥʦʪʦ ʚʲʟʥʠʢʚʘʥʝ, ʦʪ ʥʝʡʥʠʪʝ ʤʘʱʘʙʠ ʠ ʜʝʩʪʨʫʢ-

ʪʠʚʥʦʩʪ, ʦʪ ʧʨʦʛʥʦʟʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ, ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝʪʦ  ̫ʠ ʪ.ʥ. ɺ ʪʦʟʠ ʩʦʮʠʘʣʝʥ ʢʦʥ-

ʪʝʢʩʪ, ʢʨʠʟʠʪʝ ʩʝ ʩʚʲʨʟʚʘʪ ʥʘʡ-ʚʝʯʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ ʠ ʚʲʟʤʦʞ-

ʥʦʩʪʪʘ ʡ ʜʘ ʨʝʘʛʠʨʘ ʥʘ ʧʨʦʷʚʠʣʠʪʝ ʩʝ ʚʲʥʰʥʠ ʠʣʠ ʚʲʪʨʝʰʥʠ ʚʣʠʷʥʠʷ (ʬʘʢʪʦʨʠ/ʜʨʘʟʥʝʥʠʷ) ʠ/ʠʣʠ 

ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʧʨʦʤʷʥʘ ʥʘ ʫʩʣʦʚʠʷʪʘ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʲʱʘʪʘ ʜʘ ʧʨʦʜʲʣʞʠ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʘ.  

ɿʘ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʜʲʨʞʘʚʘ ʢʘʪʦ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʦʩʥʦʚʥʠʪʝ ʦʙʩʪʦʷʪʝʣʩʪʚʘ, ʦʪ ʢʦʠʪʦ ʟʘ-

ʚʠʩʷʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʝʚʝʥʮʠʷ, ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʨʝʘʢʮʠʷ ʠ/ʠʣʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʟʘ 

ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ ʠʣʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʜʘʜʝʥʘ ʢʨʠʟʘ, ʝ ʧʦʜʛʦʪʚʝʥʦʩʪʪʘ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʠʪʝ ʟʘ ʨʝʘʢʮʠʷ ʠʣʠ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʧʦʜʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʟʘ ʨʝʘʛʠʨʘʥʝ. ɼʝ 

ʬʘʢʪʦ ʪʦʚʘ ʩʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠ. ʉʲʱʘʪʘ, ʩʣʝʜ ʦʪʤʷ-

ʥʘʪʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠ ʧʨʝʟ 2009 ʛ. ʚ ʥʘʩʪʦʷʱʠʷʪ ʤʦʤʝʥʪ ʝ ʜʝʬʠʥʠʨʘʥʘ ʙʣʝʜʦ ʚ 

ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʚ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʦʩʥʦʚʥʘʪʘ ʪʝʞʝʩʪ ʧʨʠ ʢʨʠʟʠ ʩʝ ʧʦʝʤʘ ʦʪ ɽʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ 

ʩʠʩʪʝʤʘ, ʬʫʥʢʮʠʦʥʠʨʘʱʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ɸʥʘʣʠʟʠʨʘʡʢʠ ʥʝʡ-

ʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʯʘʩʪʠ ʤʦʞʝʤ ʜʘ ʢʘʞʝʤ, ʯʝ ʦʩʥʦʚʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʠʥʮʠʜʝʥ-

ʪʠ, ʙʝʜʩʪʚʠʷ ʠ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ ʠʤʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ʧʦʜʯʠʥʝʥʠʪʝ ʠʤ ʩʠʣʠ (ʝʢʠ-

ʧʠ) ʟʘ ʨʝʘʛʠʨʘʥʝ. 

ʉʧʦʤʝʥʘʚʘʡʢʠ ʜʲʨʞʘʚʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʫʪʦʯʥʠ, ʯʝ ʧʦʜ ʪʦʚʘ ʧʦʥʷʪʠʝ ʩʣʝʜʚʘ 

ʜʘ ʩʝ ʨʘʟʙʠʨʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʠ ʧʦʜʧʦʤʘʛʘʱʠʪʝ ʛʠ ʩʣʫʞʠʪʝʣʠ ʧʨʠ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʤʝʥʝʥʠʪʝ ʠʤ ʦʪʛʦʚʦʨʥʦʩʪʠ ʠ ʟʘʜʲʣʞʝʥʠʷ. ʉʲʛʣʘʩʥʦ ɿʘʢʦʥʘ ʟʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ, 

ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʩʝ ʜʝʣʷʪ ʥʘ: ʮʝʥʪʨʘʣʥʠ ʠ ʪʝʨʠʪʦʨʠʘʣʥʠ. ʎʝʥʪʨʘʣʥʠʪʝ ʦʨʛʘʥʠ ʥʘ 

ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʩʘ: ʄʠʥʠʩʪʝʨʩʢʠʷʪ ʩʲʚʝʪ, ʤʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣʷʪ, ʟʘʤʝʩʪʥʠʢ ʤʠʥʠʩʪʲʨ-

ʧʨʝʜʩʝʜʘʪʝʣʠʪʝ ʠ ʤʠʥʠʩʪʨʠʪʝ. ʊʝʨʠʪʦʨʠʘʣʥʠʪʝ ʦʨʛʘʥʠ ʩʘ: ʦʙʣʘʩʪʥʠʪʝ ʫʧʨʘʚʠʪʝʣʠ, ʢʤʝʪʦʚʝʪʝ ʥʘ 

ʦʙʱʠʥʠ ʥʘ ʨʘʡʦʥʠ ʠ ʥʘ ʢʤʝʪʩʪʚʘ ʠ ʢʤʝʪʩʢʠʪʝ ʥʘʤʝʩʪʥʠʮʠ. ɿʘ ʦʨʛʘʥʠ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʩʝ 

ʩʯʠʪʘʪ ʠ ʧʨʝʜʩʝʜʘʪʝʣʠʪʝ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʘʛʝʥʮʠʠ, ʜʲʨʞʘʚʥʠʪʝ ʢʦʤʠʩʠʠ, ʠʟʧʲʣʥʠʪʝʣʥʠʪʝ ʜʠʨʝʢʪʦ-

ʨʠ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʠʪʝ ʘʛʝʥʮʠʠ, ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʩʲʟʜʘʜʝʥʠ ʩʲʩ ʟʘʢʦʥ 

ʠʣʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʠ ʜʨ. [1] ʊʝʟʠ ʩʣʫʞʠʪʝʣʠ ʠ ʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ ʧʦʜʧʦ-

ʤʘʛʘʪ ʦʨʛʘʥʠʪʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ ʩʧʦʨʝʜ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʠʟʚʲʨʰʚʘʪ ʩʝ 

ʥʘʨʠʯʘʪ ʩʲʦʪʚʝʪʥʦ ʦʙʱʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. [2] ɿʘ ʮʝʣʪʘ ʩʲʱʠʪʝ ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ ʚ 

ʜʠʨʝʢʮʠʠ, ʯʠʠʪʦ ʬʫʥʢʮʠʠ ʩʘ ʨʘʟʧʠʩʘʥʠ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʫʩʪʨʦʡʩʪʚʝʥʠ ʧʨʘʚʠʣʥʠʮʠ.   

ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʨʠ ʧʦʷʚʘ ʥʘ ʠʥʜʠʢʘʮʠʠ ʟʘ ʟʘʨʘʞʜʘʱʘ ʩʝ ʢʨʠʟʘ ʠʣʠ ʩʣʝʜ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝʪʦ 

ʥʘ ʨʘʟʣʠʯʥʠ ʨʠʩʢʦʚʝ ʚ ʨʝʘʣʥʠ ʟʘʧʣʘʭʠ, ʦʪʯʠʪʘʡʢʠ ʢʦʥʢʨʝʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʪʫʘʮʠʷʪʘ, ʜʲʨʞʘʚ-

ʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʩʣʝʜʚʘ ʜʘ ʧʨʝʜʧʨʠʝʤʝ ʘʥʪʠʢʨʠʟʠʩʥʠ ʤʝʨʢʠ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʨʠʪʦʨʠʘʣʥʦ, ʘ 

ʧʨʠ ʧʦ-ʢʨʫʧʥʠ ʢʨʠʟʠ ʠ ʥʘ ʮʝʥʪʨʘʣʥʦ ʥʠʚʦ. ɺ ʪʦʚʘ ʯʠʩʣʦ ʧʦ ʧʨʝʚʝʥʮʠʷ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠ/ʠʣʠ 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   78 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʨʠʟʘʪʘ. ɽʩʪʝʩʪʚʝʥʦ ʟʘʧʦʟʥʘʪʠʪʝ ʩ ʧʨʦʙʣʝʤʘ ʚʝʨʦʷʪʥʦ ʱʝ ʩʝ ʟʘ-

ʧʠʪʘʪ ʟʘʱʦ ʚ ʜʦʢʣʘʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ Ăɸʥʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝñ, 

ʚʤʝʩʪʦ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʠ ʚʝʯʝ ʚʲʟʧʨʠʝʪʠ ʚ ʜʲʨʞʘʚʘʪʘ ʧʦʥʷʪʠʷ: Ăʋʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠñ, 

Ăʋʧʨʘʚʣʝʥʠʝ ʥʘ ʢʨʠʟʠñ ʠ Ăʂʨʠʟʠʩʝʥ ʤʝʥʠʜʞʤʲʥʪñ. ʆʪʛʦʚʦʨʲʪ ʥʘ ʪʦʟʠ ʚʲʧʨʦʩ ʩʝ ʢʦʨʝʥʠ ʚ ʜʲʣʛʦ-

ʛʦʜʠʰʥʦʪʦ ʠ ʧʦʯʪʠ ʙʝʟʩʤʠʩʣʝʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʥʝ ʥʘ ʪʝʟʠ ʪʨʠ ʧʦʥʷʪʠʷ.  

ɺ ʥʘʫʯʥʠʪʝ ʩʨʝʜʠ, ʢʦʠʪʦ ʩʝ ʚʲʟʧʨʠʝʤʘ ʟʘ ʤʝʨʦʜʘʚʥʦ Ăʋʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʢʨʠʟʠñ, ʩʝ ʠʟʭʦʞʜʘ 

ʦʪ ʬʘʢʪʘ, ʯʝ ʢʘʪʦ ʮʷʣʦ ʢʨʠʟʠʪʝ ʪʨʫʜʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʧʨʘʚʣʷʚʘʥʠ, ʪʲʡ ʢʘʪʦ ʠʟʠʩʢʚʘʪ ʦʛʨʦʤʝʥ 

ʨʝʩʫʨʩ, ʢʘʧʘʮʠʪʝʪ ʠ ʚʩʝʦʙʭʚʘʪʥʘ ʩʫʙʦʨʜʠʥʘʮʠʷ, ʩ ʢʦʡʪʦ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʦʯʝʚʠʜʥʦ ʥʝ ʨʘʟʧʦʣʘʛʘ, ʟʘ 

ʨʘʟʣʠʢʘ ʥʘʧʨʠʤʝʨ ʦʪ ʉɸʑ ʠ ʂʠʪʘʡ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʚ ʪʘʢʘʚʘ ʨʝʘʣʥʦʩʪ, ʩʧʦʨʝʜ ʪʷʭ ʝ ʣʦʛʠʯʥʦ ʜʘ ʩʝ 

ʫʧʨʘʚʣʷʚʘ ʚ ʫʩʣʦʚʠʷ ʥʘ ʢʨʠʟʠ. ɼʨʫʛʘʪʘ ʥʘʫʯʥʘ ʛʨʫʧʘ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷ ʥʘ ʪʷʭʥʦʪʦ ʤʥʝʥʠʝ ʩ ʘʨ-

ʛʫʤʝʥʪʘ, ʯʝ ʩʘʤʘʪʘ ʘʨʭʘʠʯʥʘ ʬʦʨʤʫʣʠʨʦʚʢʘ Ăʋʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠñ ʠʟʢʣʶʯʚʘ Ăʧʨʦʘʢʪʠʚʥʠʷñ 

ʧʦʜʭʦʜ ʠ ʧʨʝʚʝʥʮʠʷʪʘ. ʉʧʦʨʝʜ ʪʝʟʠ ʩʧʝʮʠʘʣʠʩʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʩʘʤʠʪʝ ʢʨʠʟʠ ʠ 

ʧʦ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘʪ ʩʲʱʠʪʝ ʜʘ ʩʝ ʧʨʦʷʚʷʪ, ʟʘʪʦʚʘ ʪʝ ʩʝ ʧʨʠʜʲʨʞʘʪ ʢʲʤ Ăʋʧʨʘʚʣʝʥʠʝ-

ʪʦ ʥʘ ʢʨʠʟʠñ. ʈʝʘʣʥʦ ʚ ʘʨʛʫʤʝʥʪʠʪʝ ʠ ʥʘ ʜʚʝʪʝ ʛʨʫʧʠ ʠʤʘ ʩʤʠʩʲʣ ʠ ʨʝʟʦʥ, ʝʪʦ ʟʘʱʦ ʥʘʡ-ʚʝʨʦʷʪʥʦ 

ʪʨʝʪʘʪʘ ʛʨʫʧʘ, ʦʧʠʪʚʘʡʢʠ ʩʝ ʜʘ ʠʟʙʷʛʘ ʦʪ ʪʦʚʘ ʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʥʝ ʚʲʚʝʞʜʘ ʘʥʛ-

ʣʦʝʟʠʯʥʠʷ ʠʤ ʘʥʘʣʦʛ ĂCrisis managementò ʠʣʠ Ăʂʨʠʟʠʩʝʥ ʤʝʥʠʜʞʤʲʥʪñ.  

ʉʲʱʝʩʪʚʫʚʘ ʠ ʦʱʝ ʝʜʥʦ ʪʲʣʢʫʚʘʥʝ ʥʘ ʪʦʟʠ ʚʲʧʨʦʩ ï ʢʦʛʘʪʦ ʢʘʟʚʘʤʝ Ăʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʨʠʟʘñ ï 

ʪʦ ʥʠʝ ʩʝ ʬʦʢʫʩʠʨʘʤʝ ʚʲʨʭʫ ʢʦʥʢʨʝʪʥʘ ʢʨʠʟʠʩʥʘ ʩʠʪʫʘʮʠʷ, ʘ ʢʦʛʘʪʦ ʠʟʧʦʣʟʚʘʤʝ ʩʣʦʚʦʩʲʯʝʪʘʥʠʝʪʦ 

Ăʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠñ - ʛʦʚʦʨʠʤ ʦʙʦʙʱʝʥʦ ʟʘ ʨʘʟʣʠʯʥʠ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ. ɽʪʦ ʟʘʱʦ ʟʘ ʮʝʣʠʪʝ 

ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ, ʟʘʦʙʠʢʘʣʷʡʢʠ ʚʩʠʯʢʠ ʪʝʟʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʥʘʩʣʘʛʚʘʥʠ ʩ ʛʦʜʠʥʠ ʚ ʘʢʘʜʝʤʠʯʥʠʷ ʞʠ-

ʚʦʪ ʥʘ ʩʪʨʘʥʘʪʘ, ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʧʦʥʷʪʠʝʪʦ Ăɸʥʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝñ.  

ʇʦʜ ʘʥʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝ ʱʝ ʨʘʟʙʠʨʘʤʝ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʦʪ ʮʝʣʝʥʘʩʦʯʝʥʠ ʫʧ-

ʨʘʚʣʝʥʩʢʠ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ ʢʘʢʪʦ ʥʘ ʩʦʮʠ-

ʘʣʥʠ ʧʨʦʮʝʩʠ, ʧʦʚʝʜʝʥʠʝ ʠ ʜʝʡʥʦʩʪʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ, ʪʘʢʘ ʠ ʩ 

ʜʨʘʟʥʝʥʠʷ ʠ/ʠʣʠ ʬʘʢʪʦʨʠ, ʢʘʩʘʝʱʠ ʧʨʦʤʷʥʘ ʚʲʚ ʚʲʪʨʝʰʥʠʪʝ ʠ ʚʲʥʰʥʠ ʫʩʣʦʚʠʷ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ 

ʥʝʘʜʝʢʚʘʪʥʘʪʘ ʠʣʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʘ ʨʝʘʢʮʠʷ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʜʝʩʪʘʙʠʣʠʟʠʨʘ ʠʣʠ ʠʟʚʝʜʝ ʦʪ ʫʩʪʦʡ-

ʯʠʚʦ ʨʘʚʥʦʚʝʩʥʦ ʩʲʩʪʦʷʥʠʝ ʢʦʥʢʨʝʪʥʘʪʘ ʩʠʩʪʝʤʘ (ʜʲʨʞʘʚʘ) ʠ ʪʷ ʜʘ ʜʦʩʪʠʛʥʝ ʪ.ʥʘʨ. Ăʪʦʯʢʘ ʥʘ ʙʠ-

ʬʫʨʢʘʮʠʷñ.
1
 ʇʨʠ ʙʠʬʫʨʢʘʮʠʷʪʘ ʘʢʮʝʥʪʲʪ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ ʥʝʦʙʨʘʪʠʤʦʩʪʪʘ ʠ ʥʝʧʨʦʛʥʦ-

ʟʠʨʫʝʤʦʩʪʪʘ ʥʘ ʧʦʩʣʝʜʚʘʱʠʪʝ ʧʨʦʮʝʩʠ. [3] ɺ ʪʦʟʠ ʨʝʜ ʥʘ ʤʠʩʣʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ ʘʥʪʠʢʨʠ-

ʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʢʨʠʟʘ (ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ), ʧʨʝʜʚʘ-

ʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʚ ʛʦʪʦʚʥʦʩʪ ʥʘ ʩʠʣʠʪʝ, ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʜʝʢʚʘʪʝʥ ʘʥʘʣʠʟ ʥʘ ʩʠʤ-

ʧʪʦʤʠʪʝ, ʧʨʠʟʥʘʮʠʪʝ, ʨʠʩʢʦʚʝʪʝ ʠ ʬʦʨʤʠʪʝ ʥʘ ʧʨʦʷʚʣʝʥʠʝ, ʚʟʝʤʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʰʝʥʠʷ ʦʪ 

ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʝʨʢʠ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ ʢʨʠʟʘʪʘ, ʥʘʤʘ-

ʣʷʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʢʨʠʟʘʪʘ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʠ ʧʦʩʣʝʜ-

ʚʘʱʦ ʨʘʟʚʠʪʠʝ. [4] ʇʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʤʝʨʢʠ ʟʘ ʥʝʜʦʧʫʩʢʘʥʝ ʠʣʠ ʧʦʥʝ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʱʝʪʠʪʝ 

ʦʪ ʧʦʜʦʙʥʠ ʩʠʪʫʘʮʠʠ ʚ ʙʲʜʝʱʝ. 

ɺ ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʢʦʛʘʪʦ ʩʝ ʠʟʩʣʝʜʚʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʪʷ ʩʝ ʩʚʲʨʟʚʘ ʩ ʜʚʘ ʧʘʨʘʣʝʣʥʦ ʧʨʦʪʠʯʘʱʠ, ʥʦ ʜʠʘʣʝʢʪʠʯʥʦ ʩʚʲʨʟʘʥʠ ʧʨʦʮʝʩʘ: ʥʘ 

ʥʝʡʥʦʪʦ Ăʬʫʥʢʮʠʦʥʠʨʘʥʝñ ʠ ʪʦʚʘ ʥʘ ʥʝʡʥʦʪʦ Ăʨʘʟʚʠʪʠʝñ. ʌʫʥʢʮʠʦʥʠʨʘʥʝʪʦ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʢʘʩʘʝ 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʞʠʚʦʪʘ, ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʙʘʟʦʚʠʪʝ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʥʝʡʥʘʪʘ ʮʷʣʦʩʪ, ʩʠ-

ʛʫʨʥʦʩʪ, ʩʲʱʝʩʪʚʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʣʠ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʧʨʦʤʝʥʠ, ʙʘʟʠʨʘʥʠ 

ʥʘ ʨʝʛʫʣʘʪʦʨʥʠ ʚʲʟʜʝʡʩʪʚʠʷ. ʈʘʟʚʠʪʠʝʪʦ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʚ ʥʦʚʦ ʢʘ-

ʯʝʩʪʚʝʥʦ ʩʲʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʫʢʨʝʧʚʘ ʞʠʟʥʝʥʘʪʘ  ̫ʘʢʪʠʚʥʦʩʪ, ʥʘ ʬʦʥʘ ʥʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦʤʝ-

ʥʷʱʘʪʘ ʩʝ ʩʨʝʜʘ. ʇʦʩʣʝʜʥʦʪʦ ʚʢʣʶʯʚʘ ʢʦʤʧʣʝʢʩ ʦʪ ʚʲʟʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʤʝʥʷʪ 

ʠʣʠ ʘʢʪʫʘʣʠʟʠʨʘʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʥʝʡʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. [5] 

                                                                 
1
 ʆʧʨʝʜʝʣʝʥ ʤʦʤʝʥʪ ʦʪ ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʢʘʩʘʝʱ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʘʜʝʥʘ ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʡʪʦ ʧʦʩʣʝʜʠ-

ʮʠʪʝ ʦʪ ʚʲʥʰʥʠ ʠ/ʠʣʠ ʚʲʪʨʝʰʥʠ ʬʘʢʪʦʨʠ ʚʦʜʷʪ ʜʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʥʝʩʠʛʫʨʥʦʩʪ ʠ ʧʦʚʠʰʝʥ ʨʠʩʢ ʟʘ ʩʲ-

ʱʝʩʪʚʫʚʘʥʝʪʦ ʡ. ʩʣʝʜ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʪʦʯʢʘʪʘ ʥʘ ʙʠʬʫʨʢʘʮʠʷ. 
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ʌʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ 

ʩʠ ʠ ʦʪʨʘʟʷʚʘʪ ʜʠʘʣʝʢʪʠʯʝʩʢʦʪʦ ʝʜʠʥʩʪʚʦ ʥʘ ʜʚʘʪʘ ʧʨʦʮʝʩʘ, ʦʪʯʠʪʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʚʲʟʥʠʢʚʘ-

ʥʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʨʠʟʠ. ʌʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʧʦʥʷʢʦʛʘ ʧʨʝʯʠ ʥʘ ʨʘʟʚʠʪʠʝʪʦ, 

ʟʘʱʦʪʦ ʦʪʥʝʤʘ ʩʠʣʠ, ʨʝʩʫʨʩʠ ʠ ʚʨʝʤʝ, ʥʦ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʝ ʠ ʥʝʛʦʚʘ Ăʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘñ, ʢʦʷʪʦ ʛʦ 

ʩʪʠʤʫʣʠʨʘ. ʈʘʟʚʠʪʠʝʪʦ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʨʝʩʫʨʩ ʦʪ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʬʫʥʢʮʠʦ-

ʥʠʨʘʥʝʪʦ ʧʨʦʮʝʩʠ, ʥʦ ʚ ʢʨʘʡ ʥʘ ʩʤʝʪʢʘ, ʨʝʘʣʠʟʘʮʠʷʪʘ ʤʫ ʩʲʟʜʘʚʘ ʫʩʣʦʚʠʷ ʟʘ ʧʦʩʣʝʜʚʘʱʦ ʧʦ-

ʫʩʪʦʡʯʠʚʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ. [6] 

ʇʨʷʢʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʜʥʘ ʩʠʩʪʝʤʘ, ʥʘʡ-ʯʝʩʪʦ ʩʝ ʩʚʲʨʟʚʘ 

ʩ ʧʦʷʚʘʪʘ ʥʘ Ăʢʨʠʟʘñ. ʅʘʚʨʝʤʝʥʥʦʪʦ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʨʠʟʥʘʮʠ ʟʘ ʧʦʷʚʘ ʥʘ ʧʨʝʜʩʪʦʷʱʘ ʢʨʠʟʘ, ʧʨʘ-

ʚʠʣʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʥʝʡʥʘʪʘ ʧʨʠʨʦʜʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʯʠʥʠ, ʩʚʦʝʚʨʝʤʝʥʥʘʪʘ ʠ ʢʦ-

ʨʝʢʪʥʘ ʦʮʝʥʢʘ ʠ ʧʦʩʣʝʜʚʘʱʠʪʝ ʨʝʘʢʮʠʠ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ Ăʧʨʦʘʢʪʠʚʥʦʪʦñ ʠʣʠ Ăʨʝʘʢʪʠʚʥʦñ ʘʥʪʠʢ-

ʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ/ʠʣʠ ʩʤʝʢʯʘʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʠ ʱʝʪʠʪʝ ʟʘ ʩʠʩʪʝʤʘʪʘ. 

ɸʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʩʨʘʚʥʠ ʩ ʤʝʭʘʥʠʟʤʘ ʥʘ Ăʍʦʤʝʦʩʪʘʟʘʪʘñ - ʩʚʦʡʩʪʚʦʪʦ 

ʥʘ ʝʜʥʘ ʦʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ, ʦʩʦʙʝʥʦ ʥʘ ʞʠʚʠʪʝ ʦʨʛʘʥʠʟʤʠ, ʜʘ ʨʝʛʫʣʠʨʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠ ʩʨʝʜʘ ʪʘʢʘ, 

ʯʝ ʜʘ ʧʦʜʜʲʨʞʘ ʩʪʘʙʠʣʥʦ, ʧʦʩʪʦʷʥʥʦ ʩʲʩʪʦʷʥʠʝ, ʯʨʝʟ ʤʥʦʛʦʙʨʦʡʥʠ ʢʦʨʝʢʮʠʠ ʥʘ ʜʠʥʘʤʠʯʥʦʪʦ 

ʨʘʚʥʦʚʝʩʠʝ, ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ. [7] ʊʦʝʩʪ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʢʨʠʟʘ, ʩʪʨʝʤʝʞʲʪ ʝ ʜʘ ʩʝ ʟʘʧʘʟʷʪ ʦʩʥʦʚʥʠʪʝ ʫʩʪʦʡʯʠʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʦʧʨʝʜʝʣʝʥʠ 

ʛʨʘʥʠʮʠ ʠ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʥʝ ʩʨʠʚ ʥʘ ʙʘʟʦʚʠʪʝ ʧʨʦʮʝʩʠ ʠ ʜʝʡʥʦʩʪʠ, ʧʦʜ ʚʣʠʷʥʠʝ ʥʘ ʚʲʥʰʥʠ ʠʣʠ 

ʚʲʪʨʝʰʥʠ ʚʣʠʷʥʠʷ. 

ʀʟʩʣʝʜʚʘʡʢʠ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʚʘʞʝʥ ʘʩʧʝʢʪ ʝ ʠʟʷʩʥʷʚʘʥʝʪʦ ʥʘ ʬʠʣʦʩʦʬʠʷʪʘ ʠ 

ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʠʧʦʚʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʠʣʘʛʘʥʠ ʧʨʠ ʩʣʦʞʥʠ ʩʠʩʪʝʤʠ. ʉʲʱʠʪʝ ʥʘʡ-

ʦʙʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʪ ʚ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ: ʩʠʣʥʦ ʠ ʩʣʘʙʦ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ. 

ʉʠʣʥʦ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʝ ʦʨʠʝʥʪʠʨʘʥʦ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʚ ʢʘʢʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʠʣʠ ʩʝ ʟʘʧʦʚʷʜ-

ʚʘʪ ʚ ʭʦʜʘ ʥʘ ʢʨʠʟʠʩʥʘʪʘ ʨʝʘʢʮʠʷ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʧʦʩʣʝʜʥʦʪʦ ʝ ʠʟʚʝʩʪʥʦ ʢʘʪʦ ʢʦʤʘʥʜʥʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʪʠʧ ʥʘ ʫʧʨʘʚʣʝʥʠʝ (ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ) ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʩ-

ʪʦʷʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʠ ʢʦʥʪʨʦʣ ʦʪ ʚʠʩʰʝʩʪʦʷʱ ʦʨʛʘʥ. ʇʦʜʭʦʜʷʱʦ ʝ ʧʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʷʩʥʘ ʢʨʠʟʠʩ-

ʥʘ ʩʠʪʫʘʮʠʷ ʠ/ ʠʣʠ ʮʠʢʣʠʯʥʦ ʩʣʫʯʚʘʱʠ ʩʝ ʩʲʙʠʪʠʷ.  

ʉʣʘʙʦʪʦ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʜʝʣʝʛʠʨʘʥʝ ʥʘ ʧʨʘʚʘ ʠ ʟʘʜʲʣʞʝʥʠʷ ʥʘ 

ʥʠʟʰʝʩʪʦʷʱʠʪʝ (ʧʦʜʯʠʥʝʥʠ) ʦʨʛʘʥʠ, ʧʨʠ ʢʦʝʪʦ ʠʤ ʩʝ ʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʠʮʠʘʪʠʚʘ ʟʘ ʜʝʡʩʪ-

ʚʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ, ʥʦ ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʚʠʟʠʷʪʘ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʷ. ʇʨʠ ʪʦʟʠ ʤʨʝʞʦ-ʮʝʥʪʨʠʯʝʥ ʤʝʪʦʜ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʦʪʩʲʩʪʚʘ ʧʦʩʪʦʷʥ-

ʥʠʷ ʢʦʥʪʨʦʣ ʠ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʦ-ʩʪʘʨʰʠʷ ʚ ʡʝʨʘʨʭʠʷʪʘ ʦʨʛʘʥ, ʥʦ ʥʝ ʛʦ ʠʟʢʣʶʯʚʘ. ɺ 

ʧʨʘʢʪʠʢʘʪʘ ʠ ʥʘʡ-ʚʝʯʝ ʚ ʘʨʤʠʷʪʘ ʩʲʱʠʷʪ ʩʝ ʝ ʥʘʣʦʞʠʣ ʩ ʠʤʝʪʦ Ăʤʠʩʠʡʥʦñ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝ-

ʥʠʝ, ʧʦʜʭʦʜʷʱʦ ʧʨʠ ʥʝʷʩʥʘ ʩʠʪʫʘʮʠʦʥʥʘ ʢʘʨʪʠʥʘ, ʚʠʩʦʢʘ ʜʠʥʘʤʠʢʘ ʠ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʥʝʩʠʛʫʨ-

ʥʦʩʪ ʥʘ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʧʨʦʮʝʩʠ. 

ʆʙʦʙʱʘʚʘʡʢʠ ʚʩʠʯʢʦ ʢʘʟʘʥʦ ʜʦ ʪʫʢ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʟʘ ʚʷʨʥʦ, ʯʝ ʧʨʦʮʝʩʲʪ ʥʘ ʘʥʪʠʢʨʠʟʠʩ-

ʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʝ ʣʦʛʠʯʝʩʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʧʣʘʥʠʨʘʥʠ, ʦʨʛʘʥʠʟʠʨʘʥʠ ʠ ʚʩʝʩʪʨʘʥʥʦ ʦʩʠʛʫʨʝʥʠ ʜʝʡʥʦʩʪʠ, ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʟʘʜʘʯʠ, ʦʩʥʦʚʘʥʠ ʥʘ 

ʥʘʙʦʨ ʦʪ ʫʪʚʲʨʜʝʥʠ ʧʨʠʥʮʠʧʠ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʛʦʪʚʝʥʠ ʧʨʦʛʥʦʟʠ, ʜʦʧʫʩʢʘʥʠʷ, ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ, 

ʥʝʧʨʝʢʲʩʥʘʪ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʨʝʜʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ, ʠʟʛʦʪʚʝʥʠ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠ ʨʘʟʯʝʪʠ ʥʘ ʥʘʣʠʯ-

ʥʠʪʝ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ ʠ ʨʝʩʫʨʩʠ ʠ ʧʨʦʚʝʜʝʥʘ ʢʘʯʝʩʪʚʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʦʪ ʩʠʩʪʝ-

ʤʘʪʘ, ʛʘʨʘʥʪʠʨʘʱ ʪʷʭʥʘʪʘ ʛʦʪʦʚʥʦʩʪ ʠ ʥʘʣʠʯʠʝ ʥʘ ʙʘʟʦʚʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ 

ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʜʝʡʥʦʩʪʠ ʥʘʩʦʯʝʥʠ ʟʘ ʧʨʝʚʝʥʮʠʷ, ʥʝʫʪʨʘʣʠʟʠ-

ʨʘʥʝ (ʦʚʣʘʜʷʚʘʥʝ) ʠ/ʠʣʠ ʩʧʨʘʚʷʥʝ ʩ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʢʨʠʟʠ. 

ʅʘʡ-ʯʝʩʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʫʧʨʘʚʣʝʥʠʝ ʝ ʩʚʲʨʟʘʥʦ ʩ Ăʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʟʘʜʘ-

ʯʠʪʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʢʦʥʢʨʝʪʥʘ ʢʨʠʟʘ; ʩʲʙʠʨʘʥʝ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʨʠʟʘʪʘ; ʘʥʘ-

ʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ; ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʩʲʦʙʨʘʟʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʨʠʟʘʪʘ; 

ʦʨʛʘʥʠʟʠʨʘʥʝ, ʢʦʦʨʜʠʥʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʢʨʠʟʘʪʘ; ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʩʣʝʜ ʢʨʠʟʠʩʥʘ ʧʨʦʛʨʘʤʘéñ [8] 
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ʉʣʝʜʦʚʘʪʝʣʥʦ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʠʨʘʥʦ ʦʪ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʩʦʙʝʥ ʤʠʢʩ ʤʝʞʜʫ ʥʘʫʢʘʪʘ ʠ ʠʟʢʫʩʪʚʦʪʦ, ʯʠʠʪʦ ʧʨʦʜʫʢʪ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 

ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʠʟ ʦʪ ʫʧʨʘʚʣʝʥʩʢʠ ʚʲʟʜʝʡʩʪʚʠʷ, ʥʘʩʦʯʝʥʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʟʘ ʤʦʙʠʣʠʟʠʨʘʥʝ, ʘ 

ʦʪ ʜʨʫʛʘ - ʟʘ ʦʧʪʠʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʨʝʩʫʨʩʠ, ʧʨʠ ʧʦʷʚʘ ʥʘ ʟʘʧʣʘʭʠ ʠ/ʠʣʠ ʧʨʠ 

ʠʥʜʠʢʘʮʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʟʘʩʝʛʥʘʪ ʫʩʪʦʡʯʠʚʦʪʦ ʬʫʥʢ-

ʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʝʟʠ ʫʧʨʘʚʣʝʥʩʢʠ ʚʲʟʜʝʡʩʪʚʠʷ ʥʘʡ-ʯʝʩʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʧʦʜ 

ʬʦʨʤʘʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠ ʧʨʦʘʢʪʠʚʥʠ, ʨʝʘʢʪʠʚʥʠ ʠ ʧʦʩʪ-ʢʨʠʟʠʩʥʠ ʤʝʨʢʠ, ʜʝʡʩʪʚʠʷ, ʨʝʘʢʮʠʠ, ʦʪʛʦʚʦ-

ʨʠ ʠ/ʠʣʠ ʦʧʝʨʘʮʠʠ.  

ʂʘʯʝʩʪʚʝʥʠʪʝ Ăʧʨʦʘʢʪʠʚʥʠñ ʜʝʡʩʪʚʠʷ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ: ʨʝʘʣʠʩʪʠʯʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʦʛʥʦ-

ʟʠ (ʦʙʝʢʪʠʚʝʥ ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ); ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʜʛʦʪʦʚ-

ʢʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ; ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʥʠʚʘ ʦʪ ʨʝʟʝʨʚʠ ʠ ʟʘʧʘʩʠ; ʚʲʟʤʦʞ-

ʥʦʩʪʪʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʠʟʧʨʝʚʘʨʚʘʱʦ ʦʧʦʚʝʩʪʷʚʘʥʝ, ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʙʲʨʟʘ ʠ ʨʝʘʣʠʩʪʠʯʥʘ 

ʦʮʝʥʢʘ ʥʘ ʩʠʪʫʘʮʠʷʪʘ; ʚʟʝʤʘʥʝ ʥʘ ʦʙʦʩʥʦʚʘʥʠ ʨʝʰʝʥʠʷ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ, ʘʜʝʢʚʘʪʥʦ, ʛʲʚʢʘʚʦ ʠ 

ʩʠʪʫʘʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʩʠʣʠ. ʉʲʱʠʪʝ ʮʝʣʷʪ ʥʝʜʦʧʫʩʢʘʥʝ ʥʘ ʩʠʩʪʝʤʘ-

ʪʘ ʜʘ ʠʟʧʘʜʥʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʢʨʠʟʘ, ʘ ʘʢʦ ʪʦʚʘ ʥʝ ʝ ʚʲʟʤʦʞʥʦ, ʪʦ ʧʦʥʝ ʟʥʘʯʠʪʝʣʥʦ ʨʝʜʫʮʠʨʘʥʝ 

ʢʘʢʪʦ ʥʘ ʠʟʥʝʥʘʜʘʪʘ, ʪʘʢʘ ʠ ʥʘ ʦʩʪʨʦʪʘʪʘ ʥʘ ʧʨʦʷʚʘ ʥʘ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ.  

Ăʈʝʘʢʪʠʚʥʠñ ʜʝʡʩʪʚʠʷ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʧʨʠ ʨʷʟʢʘ ʧʨʦʤʷʥʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʠ ʧʨʠ ʧʦʷʚʘ ʥʘ ʢʦʥʢʨʝʪʥʠ ʟʘʧʣʘʭʠ. ʈʝʘʢʮʠʷʪʘ ʚ ʩʣʫʯʘʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ ʜʚʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: ʥʝʟʘʙʘʚʥʠ, ʩʧʝʰʥʠ, ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʠ ʠ ʜʨʫʛʠ ʧʨʠʦʨʠʪʝʪʥʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝʜ-

ʚʘʱʠ ʪʘʢʠʚʘ. ʇʨʠ ʥʝʟʘʙʘʚʥʠʪʝ ʜʝʡʩʪʚʠʷ ʤʥʦʛʦ ʚʘʞʝʥ ʘʩʧʝʢʪ ʝ ʧʨʠʦʨʠʪʠʟʠʨʘʥʝʪʦ ʥʘ ʤʝʨʢʠʪʝ, ʩ 

ʮʝʣ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʫʩʠʣʠʷʪʘ ʯʨʝʟ ʥʘʣʠʯʥʠʪʝ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ ʠ ʨʝʩʫʨʩʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʤʠ-

ʥʠʤʠʟʠʨʘʥʠ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ (ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʨʘʟʚʠʚʘʱʠ ʩʝ ʥʝʛʘʪʠʚʥʠ ʧʨʦʮʝʩʠ). ʉʲʱʠʪʝ ʥʘʡ-

ʯʝʩʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʦʪ ʩʧʝʰʥʠʪʝ ʩʣʫʞʙʠ ʟʘ ʨʝʘʛʠʨʘʥʝ (ʤʝʜʠʮʠʥʩʢʠ, ʧʦʣʠʮʝʡʩʢʠ, ʧʦʞʘʨʥʠʢʘʨ-

ʩʢʠ ʠ ʪ.ʥ.) ʠ ʘʚʘʨʠʡʥʠ ʝʢʠʧʠ ʥʘ ʚʝʜʦʤʩʪʚʝʥʦ ʠ ʪʝʨʠʪʦʨʠʘʣʥʦ ʥʠʚʦ. ʊʷʭʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘʚʠʩʠ ʦʪ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʲʨʟʦ ʦʧʦʚʝʩʪʷʚʘʥʝ ʠ/ʠʣʠ ʘʢʪʠʚʠʨʘʥʝ, ʛʦʪʦʚʥʦʩʪʪʘ ʜʝʡʩʪʚʠʝ ʚ ʜʠʥʘʤʠʯʥʘ ʩʨʝʜʘ; 

ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʧʣʘʥʦʚʝ ʠ ʩʪʘʥʜʘʨʪʥʠ ʧʨʦʮʝʜʫʨʠ; ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ ʤʝʞʜʫ ʠʤ.  

ʇʦʩʣʝʜʚʘʱʠʪʝ ʜʝʡʩʪʚʠʷ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪ ʤʦʥʠʪʦʨʠʥʛ; ʥʘ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʨʦʛʥʦʟʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʨʠʟʘʪʘ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ; ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʠʧʠʪʝ ʧʦʜʧʦʤʘʛʘʱʠ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʰʝʥʠʷ; ʥʘʣʠʯʠ-

ʝʪʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʧʣʘʥʦʚʝ ʠ ʨʘʟʯʝʪʠ; ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʝʘʣʠʩʪʠʯʥʘ Ăʩʠʪʫʘʮʠʦʥ-

ʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪñ; ʘʢʪʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʣʘʥʦʚʝ ʠ/ʠʣʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʜʝʢʚʘʪʥʠ 

ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʨʝʘʛʠʨʘʥʝ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʝʬʠʮʠʪʠʪʝ; ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʲʛʣʘʩʫʚʘʥʠ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘ-

ʥʠ ʤʝʨʢʠ (ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʩʠʪʫʘʮʠʷʪʘ); ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʝʛʣʝʜ ʠ ʢʦʨʝʢʮʠʷ 

ʥʘ ʧʨʝʜʧʨʠʝʪʠʪʝ ʜʝʡʩʪʚʠʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʠ ʪ.ʥ. 

ʀʟʩʣʝʜʚʘʡʢʠ ʢʨʠʟʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʘʜʝʥʘ ʜʲʨʞʘʚʘ, ʚʠʞʜʘʤʝ, ʯʝ ʩʲʱʠʪʝ ʤʦʛʘʪ ʜʘ 

ʚʢʣʶʯʚʘʪ Ăʩʠʩʪʝʤʘ ʦʪ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ, ʧʦʣʠʪʠʯʝʩʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ, ʩʦʮʠʘʣʥʠ, 

ʚʦʝʥʥʠ, ʭʫʤʘʥʠʪʘʨʥʠ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʦʣʠʮʝʡʩʢʠ ʠ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠñ. [9] ʄʦʛʘʪ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ 

ʢʘʪʦ ʠʥʪʝʛʨʠʨʘʥʠ ʠʣʠ ʩʲʚʤʝʩʪʥʠ ʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʩʠʣʠʪʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʩʣʫʞʙʠ, ʚʝʜʦʤʩʪ-

ʚʘʪʘ, ʜʨʫʛʠʪʝ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʠ ʪʝʨʠʪʦʨʠʘʣʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʨʘʟʣʠʯʥʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪ.ʥ. 

ɽʪʦ ʟʘʱʦ ʘʥʪʠʢʨʠʟʠʩʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʠʟʠʩʢʚʘ ʧʨʠʣʘʛʘʥʝʪʦ 

ʥʘ: ʮʝʣʝʥʘʩʦʯʝʥʦʩʪ, ʨʘʮʠʦʥʘʣʥʦʩʪ, ʙʣʘʛʦʨʘʟʫʤʠʝ, ʪʨʝʟʚʘ ʦʮʝʥʢʘ ʥʘ ʪʝʢʫʱʘʪʘ (ʠʣʠ ʚʲʟʥʠʢʚʘʱʘʪʘ) 

ʩʠʪʫʘʮʠʷ ʠ ʙʘʣʘʥʩʠʨʘʥʠ ʜʝʡʩʪʚʠʷ, ʩʲʯʝʪʘʥʠ ʩ ʠʥʪʝʛʨʠʨʘʥʦ ʠ ʠʥʪʝʣʠʛʝʥʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʢʦʥʦ-

ʤʠʯʝʩʢʠʪʝ, ʬʠʥʘʥʩʦʚʠʪʝ, ʩʦʮʠʘʣʥʠʪʝ, ʧʦʣʠʪʠʯʝʩʢʠʪʝ, ʜʫʭʦʚʥʠʪʝ, ʤʦʨʘʣʥʠ [10] ʠ ʜʨʫʛʠ ʫʩʪʦʠ ʥʘ 

ʦʙʱʝʩʪʚʦʪʦ. ʇʨʦʮʝʩʲʪ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʘʪʘ, ʠʟʯʝʨʧʘʪʝʣʥʘʪʘ ʠ ʜʦʩʪʦʚʝʨʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʙʲʨʟ ʠ ʩʧʦʜʝʣʝʥ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ; ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʠʣʥʘ ʧʦʣʠʪʠʯʝʩʢʘ ʚʦʣʷ (ʚ ʪ.ʯ. 

ʢʦʤʧʝʪʝʥʪʥʦ ʨʲʢʦʚʦʜʩʪʚʦ, ʧʦʜʢʨʝʧʝʥʦ ʦʪ ʜʦʙʨʠ ʝʢʠʧʠ ʦʪ ʘʥʪʠʢʨʠʟʠʩʥʠ ʩʲʚʝʪʥʠʮʠ ʠ/ʠʣʠ ʤʝʥʠ-

ʜʞʲʨʠ); ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪ ʠ ʦʪʢʨʠʪ ʜʠʘʣʦʛ ʩ ʦʙʱʝʩʪʚʦʪʦ, ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʰʠʨʦʢʘ 

ʦʙʱʝʩʪʚʝʥʘ ʧʦʜʢʨʝʧʘ. 
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ʇʦʩʣʝʜʥʦʪʦ ʝ ʚʘʞʥʦ, ʪʲʡ ʢʘʪʦ ʦʙʱʝʩʪʚʦʪʦ ʝ ʥʝ ʩʘʤʦ ʦʙʝʢʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʥʦ ʠ ʘʢʪʠʚʝʥ ʫʯʘʩ-

ʪʥʠʢ (ʩʫʙʝʢʪ) ʚ ʘʥʪʠʢʨʠʟʠʩʥʠʪʝ ʜʝʡʩʪʚʠʷ. ʉʲʱʦʪʦ ʧʨʠʪʝʞʘʚʘ ʢʘʢʪʦ ʪʚʦʨʯʝʩʢʠ ʧʦʪʝʥʮʠʘʣ ʜʘ 

ʧʨʝʜʣʘʛʘ ʛʲʚʢʘʚʠ ʠ ʨʝʘʣʠʩʪʠʯʥʠ ʨʝʰʝʥʠʷ [10] , ʪʘʢʘ ʠ ʟʘʱʦʪʦ ʝ ʥʦʩʠʪʝʣ ʥʘ ʪʲʨʧʠʤʦʩʪʪʘ, ʩʚʲʨʟʘʥʘ 

ʩ ʧʦʥʘʩʷʥʝʪʦ ʥʘ ʙʨʝʤʝʪʦ ʠ ʥʝʩʛʦʜʠʪʝ, ʢʘʩʘʝʱʠ ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʢʨʠʟʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʝʘʢʪʠʚ-

ʥʠʪʝ ʜʝʡʩʪʚʠʷ ʮʝʣʷʪ ʜʝʝʩʢʘʣʘʮʠʷʪʘ ʥʘ ʢʨʠʟʘʪʘ ʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʚʨʲʱʘʥʝ ʥʘ 

ʟʘʩʝʛʥʘʪʘʪʘ ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ ʢʲʤ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪ [11]  ʠʣʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʡ ʚ ʥʦʚʦ ʧʦ-

ʢʘʯʝʩʪʚʝʥʦ ʩʲʩʪʦʷʥʠʝ. 

ʉʣʝʜ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʫʩʪʦʡʯʠʚʦ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʲʩʪʦʷ-

ʥʠʝ, ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘʧʣʘʭʠ ʠʣʠ ʩʣʝʜ ʦʪʰʫʤʷʚʘʥʝʪʦ ʥʘ ʝʩʢʘʣʘʮʠʦʥʥʠʪʝ ʢʨʠʟʠʩʥʠ 

ʧʨʦʮʝʩʠ ʩʣʝʜʚʘ ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʧʦʩʪ-ʢʨʠʟʠʩʥʠ ʜʝʡʩʪʚʠʷ. ɿʘ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʪʘʟʠ ʪʦʯʢʘ ʥʘ ʩʪʘ-

ʙʠʣʥʦʩʪ, ʩʠʩʪʝʤʘʪʘ ʝ ʠʟʨʘʟʭʦʜʠʣʘ ʤʥʦʞʝʩʪʚʦ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ ʠ ʨʝʩʫʨʩʠ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ 

ʥʫʞʜʘʝ ʦʪ ʧʝʨʠʦʜ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʱʝʪʠʪʝ ʠ ʧʦʩʣʝʜʠʮʠʪʝ. ɼʝʡʥʦʩʪʠʪʝ ʪʫʢ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ 

Ăʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʤʝʨʢʠ ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʧʦʤʦʱ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʩʦʮʠʘʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʦʪʨʘʩʣʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ, ʬʠʥʘʥʩʦʚʘʪʘ ʩʪʘ-

ʙʠʣʥʦʩʪ, ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ, ʝʢʦʣʦʛʠʷʪʘ, ʟʜʨʘʚʝʪʦ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʜʨ.ñ [12] 

ʉʣʝʜʚʘʱʘʪʘ ʚʘʞʥʘ ʜʝʡʥʦʩʪ ʝ ʜʘ ʧʨʦʜʲʣʞʘʪ ʧʨʦʮʝʩʠʪʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ Ăʝʩʢʘʣʘʮʠʷʪʘñ, ʜʘ ʥʝ 

ʩʝ ʜʦʧʫʩʥʝ ʧʦʷʚʘʪʘ ʥʘ ʚʪʦʨʠʯʥʠ ʠʣʠ ʪʨʝʪʠʯʥʠ ʧʫʣʩʘʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʦʙʥʦʚʷʚʘʥʝ ʥʘ ʢʨʠʟʠʩʥʠʪʝ 

ʧʨʦʮʝʩʠ ʠ ʥʦʚʘ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ [13]. ʃʦʛʠʯʥʦ ʝ ʪʝʟʠ ʜʲʣʛʦʩʨʦʯʥʠ ʜʝʡʥʦʩʪʠ ʜʘ ʩʝ 

ʦʙʣʝʢʘʪ ʚ Ăʇʣʘʥʦʚʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝñ. 

ʅʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʥʦ ʥʝ ʠ ʧʦ-ʚʘʞʥʦʩʪ, ʝ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜ-

ʛʦʪʦʚʢʘ; ʥʘ ʧʣʘʥʠʨʘʥʝʪʦ; ʥʘ ʧʨʝʜʧʨʠʝʪʠʪʝ ʜʝʡʩʪʚʠʷ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʢʨʠʟʘʪʘ; ʥʘ ʦʮʝʥ-

ʢʘ ʥʘ ʪʷʭʥʘʪʘ ʝʬʠʢʘʩʥʦʩʪ; ʥʘ ʦʮʝʥʢʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ; ʥʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʩʣʘ-

ʙʦʩʪʠʪʝ ʠ ʪʨʫʜʥʦʩʪʠʪʝ; ʥʘʙʝʣʷʟʚʘʥʝ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝ Ăʧʨʝʚʘʥʪʠʚʥʠñ ʤʝʨʢʠ ʮʝʣʷʱʠ ʥʝʜʦʧʫʩʢʘʥʝʪʦ 

ʧʦʷʚʘʪʘ ʠ/ʠʣʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʦʪ ʧʦʜʦʙʥʠ ʢʨʠʟʠ ʚ ʙʲʜʝʱʝ. ɺ ʩʲʩʪʘʚʘ ʥʘ ʚʲʦʨʲʞʝʥʠ-

ʪʝ ʩʠʣʠ ʪʦʟʠ ʧʨʦʮʝʩ ʩʝ ʥʘʨʠʯʘ Ăʇʦʫʢʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘñ (Lessons Learned). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʢʘʯʝʩʪʚʝʥʦ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʮʝʣʝʥʘʩʦʯʝʥʦ ʢʦʤʧʣʝʢʩʘ ʦʪ ʪʝʟʠ ʧʨʦʘʢʪʠʚʥʠ, 

ʨʝʘʢʪʠʚʥʠ ʠ ʧʦʩʪ-ʢʨʠʟʠʩʥʠ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʩʪʨʘʥʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʠʟʛʨʘʜʝʥʘ 

ʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʦ, ʥʦʨʤʘʪʠʚʥʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠ ʪʝʭʥʠʯʝʩʢʦ 

ʥʠʚʦ. ʅʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʥʠʚʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʷʩʥʝʥʠ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʠʤʧʝʨʘʪʠʚʠ 

ʥʘ ʥʝʡʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʚʩʠʯʢʠ ʧʨʠʥʮʠʧʠ ʥʘ ʜʝʡʩʪʚʠʝ, ʟʘʜʲʣʞʝʥʠʷ, ʦʪʛʦʚʦʨ-

ʥʦʩʪʠ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʣʦʞʝʥʠ ʚ ʧʨʘʚʥʦ-

ʨʝʛʣʘʤʝʥʪʠʨʘʱʘʪʘ ʙʘʟʘ ʥʘ ʩʪʨʘʥʘʪʘ. ʅʘ ʪʷʭʥʘʪʘ ʦʩʥʦʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʛʨʘʜʝʥʠ ʠʣʠ ʪʨʘʥʩʬʦʨ-

ʤʠʨʘʥʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʝʥ ʧʨʠʟʥʘʢ ʩʲʦʪʚʝʪʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ, ʢʘʪʦ ʝʜʠʥʥʠ ʝʣʝʤʝʥʪʠ 

ʥʘ ʩʠʩʪʝʤʘʪʘ. ɺʩʠʯʢʠ ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʠ (ʦʧʝʨʘʪʠʚʥʦ-

ʩʲʚʤʝʩʪʠʤʠ ʝʜʥʘ ʩ ʜʨʫʛʘ) ʩʠʩʪʝʤʠ, ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʠʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚʩʠʯʢʠ ʨʘʟʛʣʝʜʘʥʠ ʫʧʨʘʚ-

ʣʝʥʩʢʠ ʘʥʪʠʢʨʠʟʠʩʥʠ ʧʨʦʮʝʩʠ. 
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System. Its subsystems and components have been examined in detail and, based on the analysis, the 

main capabilities that ones should maintain in terms of prevention, neutralization and/or removal of 

consequences in various crisis situations have been deduced. 

 

Keywords: Crises, National Anti-Crisis System, capabilities, early warning, planning, forecasting, 

preparation, operations, response. 
 

 

ʂʆʄʇʆʅɽʅʊʀ ʀ ʉʇʆʉʆɹʅʆʉʊʀ ʅɸ  

ʅɸʎʀʆʅɸʃʅɸʊɸ ʉʀʉʊɽʄɸ ɿɸ ɸʅʊʀʂʈʀɿʀʉʅʆ  

ʋʇʈɸɺʃɽʅʀɽ  
 

ɼʠʤʦ ɺ. ɻʠʥʝʚ  
 

ɻʣʘʚʝʥ ʘʩʠʩʪʝʥʪ ʚ ʥʘʫʯʥʘ ʩʝʢʮʠʷ Ăʉʪʨʘʪʝʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘñ, ʚ 

ʀʥʩʪʠʪʫʪ Ăʇʝʨʩʧʝʢʪʠʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʪʙʨʘʥʘʪʘñ ʥʘ ɺʦʝʥʥʘ ʘʢʘʜʝʤʠʷ Ăɻ. ʉ. ʈʘʢʦʚʩʢʠñ, ʛʨ. 

ʉʦʬʠʷ, d.ginev@rndc.bg 
 

 

ɸʥʦʪʘʮʠʷ: ɺ ʜʦʢʣʘʜʘ ʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʜʘ ʙʲʜʝ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʝʜʥʘ 

ʙʲʜʝʱʘ ʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʜʝʪʘʡʣʥʦ ʥʝʡʥʠʪʝ ʧʦʜʩʠʩʪʝʤʠ ʠ 

ʢʦʤʧʦʥʝʥʪʠ ʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʘʥʘʣʠʟʘ, ʩʘ ʠʟʚʝʜʝʥʠ ʦʩʥʦʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʠʪʦ ʩʲʱʘʪʘ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʧʦʜʜʲʨʞʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʧʨʝʚʝʥʮʠʷʪʘ, ʥʝʫʪʨʘʣʠʟʠʨʘʥʝʪʦ ʠ/ʠʣʠ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ 

ʧʦʩʣʝʜʠʮʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ.   

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʂʨʠʟʠ, ʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʥʥʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʧʣʘʥʠʨʘʥʝ, ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʦʜʛʦʪʦʚʢʘ, ʦʧʝʨʘʮʠʠ, ʨʝʘʢʮʠʷ.  

 

ɺʲʚʝʜʝʥʠʝ 

ɺʲʧʨʦʩʲʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ, ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʜʲʨʞʘʚʘʪʘ ʟʘ ʘʥ-

ʪʠʢʨʠʟʠʩʥʦ ʫʧʨʘʚʣʝʥʠʝ ʚʠʥʘʛʠ ʝ ʙʠʣ ʠ ʱʝ ʙʲʜʝ ʝʩʝʥʮʠʘʣʝʥ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʮʝʣʷʚʘʥʝʪʦ, ʩʲʱʝʩ-

ʪʚʫʚʘʥʝʪʦ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʩʪʨʘʥʘ. ɽʬʝʢʪʠʚʥʦʪʦ ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʨʦʪʠʚʦʜʝʡʩ-

ʪʚʠʝ ʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʚʨʝʜʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʥʘ ʚʩʝʚʲʟʤʦʞʥʠ ʚʲʥʰʥʠ ʠʣʠ ʚʲʪʨʝʰʥʠ, ʫʤʠʰʣʝʥʠ 

ʠʣʠ ʩʣʫʯʘʡʥʠ ʨʠʩʢʦʚʝ ʠ ʟʘʧʣʘʭʠ, ʠʟʠʩʢʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʛʦʘʩʧʝʢʪʥʠ ʠ ʚʩʝʦʙʭʚʘʪʥʠ ʘʥʪʠʢʨʠ-

ʟʠʩʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚ ʛʦʪʦʚʥʦʩʪ ʟʘ ʚʟʝʤʘ-
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ʥʝ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʠ, ʦʙʦʩʥʦʚʘʥʠ ʠ ʘʜʝʢʚʘʪʥʠ ʨʝʰʝʥʠʷ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʩʠʣʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ ʚ 

ʛʦʪʦʚʥʦʩʪ ʟʘ ʜʝʡʩʪʚʠʝ. ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʚʩʝ ʧʦ-ʥʝʩʠʛʫʨʥʘʪʘ ʩʲʚʨʝʤʝʥʥʘ ʩʨʝʜʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʝ ʞʠʟ-

ʥʝʥʦʚʘʞʥʦ ʜʘ ʙʲʜʘʪ ʜʝʬʠʥʠʨʘʥʠ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʜʝʬʠʮʠʪʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʥ-

ʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ, ʟʘ ʜʘ ʤʦʛʘʪ ʩʲʱʠʪʝ ʜʦ ʟʘʧʦʯʥʘʪ ʜʘ ʩʝ ʠʟʛʨʘʞʜʘʪ ʠ ʨʘʟʚʠʚʘʪ ʧʦʝʪʘʧʥʦ ʠ ʩʠʩ-

ʪʝʤʥʦ.  
 

ʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ɺ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʥʠʷ ʨʝʛʣʘʤʝʥʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʧʦʥʷʪʠʝʪʦ Ăʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠ-

ʟʠʩʥʘ ʩʠʩʪʝʤʘñ ʥʝ ʩʲʱʝʩʪʚʫʚʘ, ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʙʘʯʝ ʝ ʥʘʣʠʮʝ Ăʅʘʮʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʠ ʢʨʠʟʠñ. ʉʣʝʜ ʦʪʤʷʥʘʪʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠ ʠ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʦʪ ʦʙʨʘʟʫʚʘ-

ʣʠʷ ʩʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ Ăʚʘʢʫʫʤñ, ʪʘʟʠ ʩʠʩʪʝʤʘ ʝ ʜʝʬʠʥʠʨʘʥʘ ʚ ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠ-

ʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʉʧʦʨʝʜ ʥʝʛʦ Ăʋʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʢʨʠʟʠ ʝ 

ʩʲʱʝʩʪʚʝʥ ʝʣʝʤʝʥʪ ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʢʨʠʟʠ 

ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʯʨʝʟ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠñ [1]. 

ɸ Ăʅʘʮʠʦʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠ ʚʢʣʶʯʚʘ ʥʘʮʠʦʥʘʣʝʥ, ʚʝʜʦʤʩʪʚʝʥʠ ʠ ʦʙʣʘʩʪʥʠ 

ʩʠʪʫʘʮʠʦʥʥʠ ʮʝʥʪʨʦʚʝñ [2].  

ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʪʘʟʠ ʥʝʧʲʣʥʘ ʥʦʨʤʘʪʠʚʥʘ Ăʢʨʲʧʢʘñ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ɽʜʠʥʥʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩ-

ʪʝʤʘ, ʩʲʛʣʘʩʥʦ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʥʝ ʦʪʛʦʚʘʨʷʪ ʘʜʝʢʚʘʪʥʦ ʥʘ ʧʦʪʨʝʙʥʦʩʪʪʘ ʥʘ ʩʪʨʘʥʘ-

ʪʘ ʦʪ ʝʜʠʥʥʘ ʠ ʥʘʧʲʣʥʦ ʬʫʥʢʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ. ʉʠʩʪʝʤʘ, ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ ʩ ʦʪʜʝʣʝʥ 

ʟʘʢʦʥ, ʢʦʷʪʦ ʜʘ ʚʤʝʥʷʚʘ ʧʨʘʚʘ, ʟʘʜʲʣʞʝʥʠʷ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠ ʥʘ ʚʩʠʯʢʠ ʜʲʨʞʘʚʥʠ ʠ ʥʝʜʲʨʞʘʚʥʠ 

ʫʯʘʩʪʥʠʮʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʨʠʟʠʪʝ,  ʢʦʷʪʦ ʜʘ ʦʙʝʜʠʥʷʚʘ ʥʘʣʠʯʥʠʪʝ Ăʩʧʦʩʦʙʥʦʩʪʠñ ʟʘ ʧʣʘʥʠʨʘʥʝ, 

ʧʦʜʛʦʪʦʚʢʘ ʠ ʨʝʘʢʮʠʷ, ʢʦʷʪʦ ʜʘ ʨʝʛʣʘʤʝʥʪʠʨʘ ʫʧʨʘʚʣʝʥʠʝʪʦ (ʧʣʘʥʠʨʘʥʝʪʦ, ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ, ʨʲʢʦ-

ʚʦʜʩʪʚʦʪʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ, ʤʦʪʠʚʘʮʠʷʪʘ, ʢʦʥʪʨʦʣʘ ʠ ʪ.ʥ.) ʦʪ ʥʘʡ-ʚʠʩʦʢʦʪʦ ʜʲʨʞʘʚʥʦ ʥʠʚʦ ʜʦ 

ʠʟʧʲʣʥʠʪʝʣʠʪʝ, ʢʦʷʪʦ ʜʘ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʯʨʝʟ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʫʥʠʩʦʥ ʩʲʩ 

ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʠ ʜʘ ʧʦʜʲʨʞʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʨʝʘʢʮʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʥʘ ʢʨʠʟʘʪʘ. 

ʀʟʚʝʩʪʝʥ ʬʘʢʪ ʝ, ʯʝ ʚʩʷʢʘ ʝʜʥʘ ʩʠʩʪʝʤʘ ʩʝ ʩʲʩʪʦʡ ʦʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʧʦʜʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʠ ʩʪʨʫʢʪʫʨʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʤʝʭʘʥʠʟʤʠ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦ-

ʝʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʮʝʩʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʧʨʝʜʤʝʪʘ ʠ ʮʝʣʪʘ, ʟʘ ʢʦʠʪʦ ʩʘ 

ʩʲʟʜʘʜʝʥʠ ʠʣʠ ʩʲʱʝʩʪʚʫʚʘʪ ʩʘʤʠʪʝ ʩʠʩʪʝʤʠ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʟʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ 

ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ, ʢʦʠ ʩʘ ʧʦʜʩʠʩʪʝʤʠʪʝ ʠ ʝʣʝʤʝʥʪʠʪʝ, ʢʦʠʪʦ ʷ ʠʟʛʨʘʞʜʘʪ.  ɺ 

ʪʦʟʠ ʨʝʜ ʥʘ ʤʠʩʣʠ ʫʩʣʦʚʥʦ ʤʦʞʝ ʜʘ ʧʨʠʝʤʝʤ, ʯʝ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ 

ʩʲʩʪʦʠ ʦʪ: ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ; ʧʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʧʨʝʜʚʘ-

ʨʠʪʝʣʥʦ ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʜʛʦʪʦʚʢʘ; ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʢʨʠʟʠʩʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʚʦʜʝʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʦʧʝʨʘʮʠʠ; ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʨʝʘʛʠʨʘʥʝ ʚʢʣʶʯʚʘʱʘ ʚʩʠʯʢʠ ʚʦʝʥʥʠ ʠ ʥʝʚʦʝʥʥʠ 

ʩʠʣʠ ʟʘ ʦʪʛʦʚʦʨ ʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʮʝʣʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʙʦʨʫʜʚʘʥʝ. 

ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ, ʥʝʧʨʝ-

ʢʲʩʥʘʪʠʷ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʪʣʝʝʱʠʪʝ, ʟʘʨʘʞʜʘʱʠʪʝ ʩʝ ʠʣʠ ʚʥʝʟʘʧʥʦ ʧʦʷʚʷʚʘʱʠʪʝ ʩʝ ʨʠʩʢʦʚʝ ʠ ʟʘʧ-

ʣʘʭʠ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʥʘʙʦʨ ʦʪ ʪʝʭʥʠʯʝʩʢʠ ʦʧʝʨʘʪʠʚʥʠ ʩʲʦʨʲʞʝʥʠʷ (ʩʝʥʟʦʨʠ, ʢʘʤʝʨʠ, 

ʩʧʲʪʥʠʮʠ, ʜʨʦʥʦʚʝ ʠ ʪ.ʥ.) ʯʨʝʟ ʦʙʝʜʠʥʷʚʘʥʝ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʠʪʝ ʧʨʦʛʥʦʩ-

ʪʠʯʥʠ ʜʘʥʥʠ ʠ ʠʥʬʦʨʤʘʮʠʷ (ʚ ʪ.ʯ. ʅʘʮʠʦʥʘʣʥʠʷ ʠʥʩʪʠʪʫʪ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʭʠʜʨʦʣʦʛʠʷ, ɸʛʝʥ-

ʮʠʷʪʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʧʨʦʫʯʚʘʥʝ ʥʘ ʨ. ɼʫʥʘʚ, ɸʚʘʨʠʡʥʠʷ ʮʝʥʪʲʨ ʥʘ ɸʛʝʥʮʠʷ ʟʘ ʷʜʨʝʥʦ ʨʝʛʫʣʠʨʘ-

ʥʝ, ɻʝʦʬʠʟʠʯʥʠʷ ʠʥʩʪʠʪʫʪ ʢʲʤ ɹɸʅ, ʎʝʥʪʲʨʲʪ ʟʘ ʘʝʨʦʢʦʩʤʠʯʝʩʢʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʄɺʈ; ʅʘʮʠʦ-

ʥʘʣʥʠʷʪ ʢʦʥʪʨʘʪʝʨʦʨʠʩʪʠʯʝʥ ʮʝʥʪʲʨ ʢʲʤ ɼɸʅʉ; ʅʘʮʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʧʝʰʥʠ ʧʦʚʠʢʚʘʥʠʷ ʩ 

ɽʜʠʥʥʠʷ ʝʚʨʦʧʝʡʩʢʠ ʥʦʤʝʨ 112 ʢʲʤ ʄɺʈ; ɺʦʝʥʥʠʷ ʢʦʤʘʥʜʝʥ ʮʝʥʪʲʨ ʢʲʤ ʄʆ; ʉʠʪʫʘʮʠʦʥʥʠʷ 

ʮʝʥʪʲʨ ʢʲʤ ʄɺʥʈ; ʅʘʮʠʦʥʘʣʥʠʷ ʦʧʝʨʘʪʠʚʝʥ ʮʝʥʪʲʨ ʥʘ ɻɼ Ăʇɿɹɿñ, ʀʥʪʝʛʨʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ Ăʉʠʥʷ 

ʛʨʘʥʠʮʘñ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʥʝʬʪʝʥʠ ʨʘʟʣʠʚʠ; ʅʘʮʠʦʥʘʣʥʠʷ ʢʠʙʝʨʩʠʪʫʘʮʠʦʥʝʥ ʮʝʥʪʲʨ ʥʘ ʄɽʋ; 

ʜʘʥʥʠʪʝ ʧʦʣʫʯʘʚʘʥʠ ʦʪ ʦʧʝʨʘʪʠʚʥʠʪʝ ʜʝʞʫʨʥʠ ʥʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʤʠʥʠʩʪʝʨʩʪʚʘ, ʚʝʜʦʤʩʪʚʘ ʠ 

ʪʝʨʠʪʦʨʠʘʣʥʠ ʩʪʨʫʢʪʫʨʠ; ʨʘʟʫʟʥʘʚʘʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ɼɸʈ ʠ ʉɺʈ ʠ ʪ.ʥ.) ʎʷʣʘʪʘ ʩʲʚʢʫʧʥʘ ʙʘʟʘ ʦʪ 

ʚʩʠʯʢʠ ʚʭʦʜʷʱʠ ʜʘʥʥʠ ʥʘ ʠʟʙʨʦʝʥʠʪʝ ʩʠʩʪʝʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘ ʚ ʝʜʠʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥ-
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ʥʦ ʤʷʩʪʦ, ʩʚʲʨʟʘʥʦ ʩ ʥʘʙʦʨ ʦʪ ʛʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʜʨʫʛʠ ʧʨʦʛʨʘʤʥʠ ʧʦʜʣʦʞʢʠ, 

ʢʦʝʪʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʷʭʥʘʪʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʣʝʜʝʥʝ ʟʘ ʧʨʦʤʷʥʘ ʚ ʩʲʩ-

ʪʦʷʥʠʝʪʦ ʥʘ ʚʩʝʢʠ ʚʘʞʝʥ ʧʘʨʘʤʝʪʲʨ ʠ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʨʘʟʚʠʪʠʝʪʦ. ɿʘ ʮʝʣʪʘ ʝ ʧʦʜʭʦʜʷʱʦ ʚʩʠʯʢʦ 

ʪʦʚʘ, ʟʘʝʜʥʦ ʩ ʧʦʜʛʦʪʚʝʥʠ ʦʧʝʨʘʪʦʨʠ ʠ ʜʣʲʞʥʦʩʪʥʠ ʣʠʮʘ (ʯʦʚʝʰʢʠ ʬʘʢʪʦʨ) ʜʘ ʙʲʜʘʪ ʧʦʟʠʮʠʦʥʠ-

ʨʘʥʠ ʚ ʤʦʱʝʥ ʠ ʝʬʠʢʘʩʝʥ ʅʘʮʠʦʥʘʣʝʥ ʩʠʪʫʘʮʠʦʥʝʥ (ʢʨʠʟʠʩʝʥ) ʮʝʥʪʲʨ.  

ʂʘʪʦ ʮʷʣʦ ʚ ʜʲʨʞʘʚʘʪʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʝʟʠ ʩʠʩʪʝʤʠ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʨʘʙʦʪʷʪ, ʥʦ ʘʚʪʦʥʦʤʥʦ ʠ 

Ăʥʘ ʧʘʨʯʝñ, ʩʣʝʜʦʚʘʪʝʣʥʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʝʟʠ ʦʧʝʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʢʦʤʧʣʝʢʩʠ ʠ ʪʝʭʥʠʪʝ ʧʨʦ-

ʜʫʢʪʠ ʧʨʦʩʪʦ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʥʘ ʝʜʥʦ ʤʷʩʪʦ ʚ ʝʬʠʢʘʩʥʘ ʤʨʝʞʘ, ʩ ʤʦʱʥʠ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ, 

ʧʨʦʛʨʘʤʠ ʠ ʧʦʜʣʦʞʢʠ, ʢʦʠʪʦ ʜʘ ʧʦʜʧʦʤʦʛʥʘʪ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʨʝʘʣʥʘ ʩʠʪʫʘʮʠʦʥʥʦ ʦʩʚʝʜʦʤʝʥʦʩʪ 

ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʜʝʢʚʘʪʥʦ ʠ ʙʲʨʟʦ ʧʨʦʛʥʦʟʠʨʘʥʝ. 

ʅʘ ʚʪʦʨʦ ʤʷʩʪʦ ʪʘʟʠ ʧʦʜʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʙʝʟʧʝʯʠ ʧʦʪʨʝʙʥʦʩʪʪʘ ʟʘ ʩʚʦʝʚ-

ʨʝʤʝʥʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ. ɺ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʟʘ ʮʝʣʪʘ ʝ ʠʟʛ-

ʨʘʜʝʥʘ ʅʘʮʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠ-

ʪʝʣʥʘʪʘ ʚʣʘʩʪ ʠ ʥʘʩʝʣʝʥʠʝʪʦ ʧʨʠ ʙʝʜʩʪʚʠʷ ʠ ʟʘ ʦʧʦʚʝʩʪʷʚʘʥʝ ʧʨʠ ʚʲʟʜʫʰʥʘ ʦʧʘʩʥʦʩʪ. ʉʲʱʘʪʘ 

ʚʢʣʶʯʚʘ ʜʚʝ ʧʦʜʩʠʩʪʝʤʠ: ʩʠʩʪʝʤʘ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟ-

ʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʠ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ɽʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ; ʩʠʩʪʝʤʘ ʟʘ ʨʘʥʥʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ɼʚʝʪʝ ʩʠʩʪʝʤʠ ʦʩʠʛʫʨʷʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʢʦʦʨ-

ʜʠʥʘʮʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʦʙʣʘʩʪʥʦ ʠ ʦʙʱʠʥʩʢʦ ʥʠʚʦ, ʢʘʢʪʦ ʠ ʥʘ ʢʤʝʪʩʪʚʘʪʘ ʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʥʘʩʝ-

ʣʝʥʠ ʤʝʩʪʘ ʯʨʝʟ: ʥʘʮʠʦʥʘʣʝʥ ʢʦʥʪʨʦʣʝʥ ʚʲʟʝʣ ʚ ʥʘʮʠʦʥʘʣʥʠʷ ʦʧʝʨʘʪʠʚʝʥ ʮʝʥʪʲʨ ʢʲʤ ɻʣʘʚʥʘ ʜʠ-

ʨʝʢʮʠʷ Ăʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦñ ʠ ʯʨʝʟ ʘʣʪʝʨʥʘʪʠʚʥʠ, ʨʝʛʠʦʥʘʣʥʠ, ʦʙ-

ʱʠʥʩʢʠ ʠ ʣʦʢʘʣʥʠ ʢʦʥʪʨʦʣʥʠ ʚʲʟʣʠ. [3] 

ʉʠʩʪʝʤʘʪʘ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ 

ʚʣʘʩʪ ʠ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ (ɽʉʉ) ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʠʥʜʠ-

ʚʠʜʫʘʣʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ: ʚʠʜʘ ʠ ʤʘʱʘʙʠʪʝ ʥʘ ʙʝʜʩʪʚʠʷʪʘ; ʥʦʨ-

ʤʘʪʠʚʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ; ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ ʜʣʲʞʥʦʩʪʥʠʪʝ ʣʠʮʘ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ 

ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ; ʩʧʝʮʠʬʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʠʣʠ ʧʨʝʜʤʝʪ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ɽʉʉ [3] ɿʘ ʮʝʣʪʘ ʚ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʩʝ ʧʦʜʜʲʨʞʘ ʦʧʝʨʘʪʠʚʥʦ ʜʝʞʫʨʩʪʚʦ, ʩʲʱʦ ʪʘʢʘ ʛʦʣʷʤʘ 

ʯʘʩʪ ʦʪ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʘʚʪʦʤʘʪʠʯʥʘʪʘ ʪʝʣʝʬʦʥʥʘ ʩʠʩʪʝʤʘ ɼɸʂʉ, ʛʝʥʝʨʠʨʘʱʘ ʠ 

ʢʨʘʪʢʠ ʪʝʢʩʪʦʚʠ ʩʲʦʙʱʝʥʠʷ. 

ʉʠʩʪʝʤʘʪʘ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 

ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʣʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʟʘʩʪʨʘʰʝʥʠ ʭʦʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʨʠʪʦʨʠʷ 

ʟʘ ʧʨʝʜʩʪʦʷʱʦ ʠʣʠ ʥʘʩʪʲʧʠʣʦ ʙʝʜʩʪʚʠʝ ʠ ʟʘ ʠʟʣʲʯʚʘʥʝ ʥʘ ʫʢʘʟʘʥʠʷ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʝʨʢʠ ʠ 

ʜʝʡʩʪʚʠʷ ʯʨʝʟ ʘʢʫʩʪʠʯʥʠ ʩʠʛʥʘʣʠ ʠ ʛʣʘʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ. ɸʢʫʩʪʠʯʥʠʪʝ ʩʠʛʥʘʣʠ ʩʝ ʧʦʜʘʚʘʪ ʯʨʝʟ 

ʢʨʘʡʥʠ ʘʢʫʩʪʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ - ʤʝʭʘʥʠʯʥʠ ʠ ʝʣʝʢʪʨʦʥʥʠ ʩʠʨʝʥʠ. ɻʣʘʩʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʠʟʣʲʯ-

ʚʘ ʯʨʝʟ ʢʨʘʡʥʠ ʘʢʫʩʪʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ - ʝʣʝʢʪʨʦʥʥʠ ʩʠʨʝʥʠ, ʢʦʷʪʦ ʩʝ ʦʙʥʦʚʷʚʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. 

[3] ʆʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʪʫʢ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʬʘʢʪʘ, ʯʝ ʩʘʤʦ ʚ 10 ʦʙʣʘʩʪʥʠ ʛʨʘʜʘ ʝ ʠʟʛʨʘʜʝʥʘ ʚʲʟ-

ʤʦʞ-ʥʦʩʪʪʘ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʛʣʘʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʛʨʘʜʦʚʝ ʠ ʩʝʣʘ 

ʦʪ ʩʪʨʘʥʘʪʘ ʤʦʞʝ ʜʘ ʨʘʟʯʠʪʘʪ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʘʢʫʩʪʠʯʥʠʪʝ ʩʠʛʥʘʣʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʦʙʘʯʝ ʧʦʩʣʝʜʥʠ-

ʪʝ ʥʝ ʧʦʣʫʯʘʚʘʪ ʩʚʦʝʚʨʝʤʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʙʝʜʩʪʚʠʝʪʦ - ʧʨʦʠʟʭʦʜ, 

ʤʘʱʘʙʠ, ʧʨʦʛʥʦʟʠ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʫʢʘʟʘʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝ ʠ ʜʝʡʩʪʚʠʷ.  

ʇʨʠ Ăʚʲʟʜʫʰʥʘ ʦʧʘʩʥʦʩʪñ ʦʧʦʚʝʩʪʷʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʧʦʜʩʠʩʪʝʤʘ Ăʉʠʨʝʥʠñ, ʩʠʩʪʝʤʘʪʘ 

ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʩʠʩʪʝʤʘʪʘ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ʠ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ɽʉʉ, ʯʨʝʟ ɹʲʣʛʘʨʩ-

ʢʦʪʦ ʥʘʮʠʦʥʘʣʥʦ ʨʘʜʠʦ ʠ ɹʲʣʛʘʨʩʢʘʪʘ ʥʘʮʠʦʥʘʣʥʘ ʪʝʣʝʚʠʟʠʷ [3]. ɽʪʦ ʟʘʱʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʚʝʪʝ 

ʧʦʜʩʠʩʪʝʤʠ ʜʘ ʙʲʜʘʪ ʤʦʜʝʨʥʠʟʠʨʘʥʠ, ʪʘʢʘ ʯʝ ʜʘ ʦʧʦʚʝʩʪʷʚʘʪ ʥʝ ʩʘʤʦ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʘ ʧʨʠ ʚʩʠʯʢʠ 

ʚʠʜʦʚʝ ʦʧʘʩʥʠ ʢʨʠʟʠ. ʃʦʛʠʯʥʦ ʝ ʩʲʱʦ ʪʘʢʘ ʛʣʘʩʦʚʠʪʝ ʩʲʦʙʱʝʥʠʷ ʜʘ ʩʪʘʥʘʪ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʠʯʢʠ 

ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚ ʩʪʨʘʥʘʪʘ ʠ ʟʘ ʚʩʠʯʢʠ ʦʙʝʢʪʠ ʦʪ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. ʅʝ ʧʦ-ʤʘʣʢʦ ʚʘʞʥʦ ʝ 

ʜʘ ʩʝ ʦʙʤʠʩʣʠ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʨʘʱʘʥʝʪʦ ʥʘ ʢʨʘʪʢʠ ʪʝʢʩʪʦʚʠ ʩʲʦʙʱʝʥʠʷ ʦʪ ʤʦʙʠʣʥʠʪʝ ʦʧʝ-
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ʨʘʪʦʨʠ ʟʘ ʨʘʟʣʠʯʥʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʠ ʜʨʫʛʠ ʟʘʧʣʘʭʠ ʥʘ ʛʨʘʞʜʘʥʠʪʝ, ʢʦʠʪʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʘʪ 

ʟʘʩʝʛʥʘʪʠ ʦʪ ʪʷʭ, ʩ ʚʢʣʶʯʝʥʠ ʫʢʘʟʘʥʠʷ ʟʘ ʜʝʡʩʪʚʠʷ ʠ ʪ.ʥ. 

ɺʪʦʨʘʪʘ ʧʦʜʩʠʩʪʝʤʘ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʩʠʩʪʝʤʘʪʘ 

ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʜʛʦʪʦʚʢʘ. ʇʦʩʣʝʜʥʘʪʘ ʠʤʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞ-

ʥʦ ʟʥʘʯʝʥʠʝ ʠ ʥʝʡʥʠʪʝ ʫʩʠʣʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʩʦʯʝʥʠ ʢʲʤ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʦʚʝʪʝ ʬʘʢʪʦ-

ʨʠ, ʥʘʙʣʶʜʘʚʘʥʠ  ʠ ʨʝʛʠʩʪʨʠʨʘʥʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʪ ʧʲʨʚʘʪʘ ʧʦʜʩʠʩʪʝʤʘ. ʅʘ ʙʘʟʘʪʘ ʧʦʣʫʯʝʥʠʪʝ 

ʜʘʥʥʠ ʠ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʜʦʧʫʩʢʘʥʠʷ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʠ ʠ ʜʨʫʛʠ ʤʦʜʝʣʠ,  ʚ ʥʝʷ ʪʨʷʙʚʘ ʜʘ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʠ ʟʘʧʣʘʭʠʪʝ, ʧʨʠʦʨʠʪʠʟʠʨʘʥʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʘʜʝʢʚʘʪʝʥ ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ. ʂʘʪʦ ʧʦʩʣʝʜʥʠʷʪ ʪʨʷʙʚʘ ʜʘ ʦʪʯʠʪʘ ʚʝʨʦʷʪʥʠʪʝ ʤʘʱʘʙʠ, ʜʠʩʪʨʫʢʪʠʚ-

ʥʦʩʪ, ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʟʘʨʘʞʜʘʱʘʪʘ ʩʝ ʠʣʠ ʨʘʟʚʠʚʘʱʘʪʘ ʩʝ 

ʢʨʠʟʘ. 

ʅʘ ʩʣʝʜʚʘʱʦ ʤʷʩʪʦ ʨʘʟʣʠʯʥʠ ʝʢʩʧʝʨʪʥʠ ʛʨʫʧʠ ʥʘ ʦʙʝʢʪʦʚ, ʦʙʱʠʥʩʢʠ, ʦʙʣʘʩʪʝʥ ʠ ʥʘʮʠʦʥʘ-

ʣʝʥ ʧʨʠʟʥʘʢ, ʦʙʝʜʠʥʷʚʘʡʢʠ ʚʩʠʯʢʠ ʨʘʟʨʘʙʦʪʝʥʠ ʧʨʦʜʫʢʪʠ ʜʦ ʪʫʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ  

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʱʠ ʠ ʢʦʦʨʜʠʥʠʨʘʱʠ ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ: ʩʪʨʘʪʝʛʠʠ, ʧʨʦʛʨʘʤʠ ʠ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʠ ʧʣʘʥʦʚʝ. ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʧʣʘʥʦʚʝ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʢʦʥʢʨʝʪʥʠ ʤʝʨʢʠ, ʜʝʡʥʦʩʪʠ ʠ ʩʪʲʧ-

ʢʠ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʨʘʟʯʝʪʠ ʟʘ ʪʷʭʥʦʪʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ, ʢʘʪʦ ʦʪʛʦʚʦʨ ʥʘ ʢʦʥʢʨʝʪʥʠ 

ʢʨʠʟʠ, ʩʲʦʙʨʘʟʷʚʘʡʢʠ ʩʝ ʩ ʥʘʣʠʯʥʠʪʝ ʤʘʪʝʨʠʘʣʥʠ, ʯʦʚʝʰʢʠ, ʬʠʥʘʥʩʦʚʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ 

ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ.  

ʉʲʱʝʚʨʝʤʝʥʥʦ ʚʩʠʯʢʠ ʪʝʟʠ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʧʣʘʥʦʚʝ ʠ ʨʘʟʯʝʪʠ ʝ ʜʦʙʨʝ ʜʘ ʙʲʜʘʪ ʚʲʚʝʜʝʥʠ ʚ 

ʝʜʠʥʥʘ ʦʙʱʦʜʦʩʪʲʧʥʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʠ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʨʝʥʠ ʯʨʝʟ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʨʝʥʠ-

ʨʦʚʢʠ (ʚʠʨʪʫʘʣʥʠ ï ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥʠ ʠ ʨʝʘʣʥʠ). ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʩʝ ʦʙʨʲʱʘ ʚʩʝ ʧʦ-

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʠʤʫʣʘʮʠʠ ʥʘ 

ʚʩʠʯʢʠ ʪʝʟʠ ʜʝʡʥʦʩʪʠ, ʯʨʝʟ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ. 

ɺ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʣʘʥʦʚʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʦʙʣʘʩʪʥʦ, ʦʙʱʠʥʩʢʦ ʥʠʚʦ. ʇʦʚʝʯʝ ʦʪ ʷʩʥʦ 

ʝ, ʯʝ ʬʦʢʫʩʲʪ ʝ ʥʘʩʦʯʝʥ ʦʩʥʦʚʥʦ ʢʲʤ ʙʝʜʩʪʚʠʷʪʘ, ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʜʥʦʠʤʝʥʥʠʷ ʟʘʢʦʥ. ɺ ʪʘʟʠ 

ʚʨʲʟʢʘ ʝ ʨʘʟʨʘʙʦʪʝʥ Ăʅʘʮʠʦʥʘʣʝʥ ʧʣʘʥ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷñ ʟʘʥʠʤʘʚʘʱ ʩʝ ʩ: ʥʘʚʦʜʥʝʥʠʷ, ʟʝ-

ʤʝʪʨʝʩʝʥʠʷ, ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʧʨʦʤʠʰʣʝʥʠ ʘʚʘʨʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʪʜʝʣʷʥʝ ʥʘ ʦʧʘʩʥʠ ʚʝ-

ʱʝʩʪʚʘ, ʙʠʦʣʦʛʠʯʥʦ ʟʘʨʘʟʷʚʘʥʝ, ʩʚʣʘʯʠʱʘ, ʩʫʰʘ, ʟʘʧʣʘʭʘ ʦʪ ʛʦʣʝʤʠ ʧʦʞʘʨʠ, ʩʠʣʥʠ ʚʝʪʨʦʚʝ, ʦʙʠʣ-

ʥʠ ʩʥʝʛʦʚʘʣʝʞʠ, ʩʥʝʞʥʠ ʙʫʨʠ ʠ ʟʘʣʝʜʷʚʘʥʝ, ʠʥʮʠʜʝʥʪʠ ʩ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ, ʘʚʪʦ-, ʞ.ʧ.- ʠ ʘʚʠʘ-

ʮʠʦʥʥʠ ʢʘʪʘʩʪʨʦʬʠ, ʥʝʚʟʨʠʚʝʥʠ ʙʦʝʧʨʠʧʘʩʠ ʠ ʜʨ. ʉʲʱʝʩʪʚʫʚʘʪ ʩʲʱʦ ʪʘʢʘ: Ăʇʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʧʨʠ 

ʚʨʝʤʝʥʥʘ ʟʘʢʨʠʣʘ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷñ - ʧʨʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʠʛʨʘʥʩʪʢʠʪʝ ʧʦʪʦʮʠ ʚ ʩʪʨʘʥʘʪʘ, 

Ăʅʘʮʠʦʥʘʣʝʥ ʧʣʘʥ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʦʨʠʟʤʘñ, Ăʅʘʮʠʦʥʘʣʝʥ ʘʚʘʨʠʝʥ ʧʣʘʥ ʟʘ ʙʦʨʙʘ ʩ ʥʝʬ-

ʪʝʥʠ ʨʘʟʣʠʚʠ ʚ ʏʝʨʥʦ ʤʦʨʝñ ʠ ʪ.ʥ. ʆʩʥʦʚʥʠ ʥʝʜʦʩʪʘʪʲʮʠ ʩʘ ʯʝ ʩʲʱʠʪʝ ʩʘ ʨʘʟʨʘʙʦʪʚʘʥʠ ʦʪ ʨʘʟʣʠʯ-

ʥʠ ʝʢʩʧʝʨʪʥʠ ʛʨʫʧʠ, ʚ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʚʠ ʦʪʨʷʟʲʮʠ, ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ ʝ ʠʥʜʠʚʠʜʫʘʣʝʥ, ʧʨʠʣʘʛʘ 

ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʯʝ ʩʲʱʠʪʝ ʥʝ ʩʘ ʥʘʧʲʣʥʦ ʘʢʪʫʘʣʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʣʠ, 

ʩʨʝʜʩʪʚʘ ʠ ʨʘʟʯʝʪʠ. ʅʘ ʪʷʭʥʘ ʦʩʥʦʚʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʧʣʘʥʦʚʝʪʝ ʥʘ ʚʝʜʦʤʩʪʚʝʥʦ, ʦʙʣʘʩʪʥʦ ʠ ʦʙ-

ʱʠʥʩʢʦ ʥʠʚʦ. 

ɽʪʦ ʟʘʱʦ ʪʘʟʠ ʧʦʜʩʠʩʪʝʤʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʝʤʝ ʩ ʘʢʪʫʘʣʠʟʠʨʘʥʝʪʦ, ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʠ 

ʚʲʚʝʞʜʘʥʝʪʦ ʠʤ ʚ ʦʙʱʘʪʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʥʘ ʚʩʠʯʢʠ ʥʘʣʠʯʥʠ ʧʣʘʥʦʚʝ ʠ ʜʘ ʩʪʘʨʪʠʨʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ 

ʥʘ ʥʦʚʠ ʪʘʢʠʚʘ, ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʜʝʬʠʮʠʪʥʠ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ ʚ 

ʜʲʨʞʘʚʘʪʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʩʲʙʨʘʥʦ ʥʘ ʝʜʥʦ ʤʷʩʪʦ (ʚ ʦʩʥʦʚʝʥ ʠ ʨʝʟʝʨʚʥʠ ʩʲʨʚʲʨʠ ʠ ʪ.ʥ.) ʝ ʚ ʩʲʩʪʦ̫-

ʥʠʝ ʜʘ ʫʣʝʩʥʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ, ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʨʲʢʦʚʦ-

ʜʠʪʝʣʠ ʠ ʫʯʘʩʪʥʠʮʠ, ʢʘʢʪʦ ʠ ʜʝʡʥʦʩʪʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʧʦʩʣʝʜʚʘʱʦʪʦ ʢʨʠʟʠʩʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʨʝʜʧ-

ʨʠʝʤʘʥʝ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-ʙʲʨʟʠ, ʘʜʝʢʚʘʪʥʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʠ ʤʝʨʢʠ ʧʨʠ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʨʠʟʠ. 

ʊʨʝʪʘʪʘ ʧʦʜʩʠʩʪʝʤʘ ʝ ʪʘʟʠ ʟʘ ʢʨʠʟʠʩʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʩʣʝʜʚʘʱʦ ʚʦʜʝʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ 

ʦʧʝʨʘʮʠʠ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʫʪʦʯʥʠ, ʯʝ ʚʩʷʢʘ ʢʨʠʟʘ ʝ ʠʥʜʠʚʠʜʫʘʣʥʘ, ʫʥʠʢʘʣʥʘ ʠ ʩʲʩ ʩʦʙʩʪʚʝʥʠ ʦʪʣʠ-

ʯʠʪʝʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʞʝʩʪʚʝʥʠ ʢʘʩʢʘʜʥʠ ʝʬʝʢʪʠ, ʤʘʪʝʨʠʘʣʠʟʠʨʘ ʩʝ ʚ ʨʘʟ-

ʣʠʯʥʠ ʫʩʣʦʚʠʷ ʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʠ ʪ.ʥ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʜʦʧʫʩʢʘʥʠʷʪʘ ʥʘʧʨʘʚʝʥʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʥʝ ʚʠʥʘʛʠ ʧʨʠʜʚʠʞʘʪ ʚʩʠʯʢʠ ʧʘʨʘʤʝʪʨʠ. ɽʪʦ ʟʘʱʦ ʧʦʯʪʠ 
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ʚʠʥʘʛʠ ʩʝ ʥʘʣʘʛʘ ʥʘ ʙʘʟʘʪʘ ʚʝʯʝ ʥʘʧʨʘʚʝʥʠʪʝ ʨʘʟʯʝʪʠ ʠ ʧʣʘʥʦʚʝ, ʜʘ ʙʲʜʘʪ ʠʟʛʦʪʚʝʥʠ ʥʦʚʠ, ʠʣʠ ʘʢ-

ʪʫʘʣʥʠ ʧʣʘʥʦʚʝ, ʘʜʝʢʚʘʪʥʠ ʢʨʠʟʠʩʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ. ɽʩʪʝʩʪʚʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʧʣʘʥʦʚʝ ʩʠʣʥʦ 

ʦʙʣʝʢʯʘʚʘʪ ʢʨʠʟʠʩʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʝʟʘʙʘʚʥʠ (ʩʧʝʰʥʠ) ʤʝʨʢʠ ʠ/ʠʣʠ ʦʧʝʨʘ-

ʮʠʠ. ʇʦʩʣʝʜʥʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʥʘʡ-ʚʝʯʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʩʣʝʜʚʘʱʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʘʩʘʝʱʠ ʦʪʩʪ-

ʨʘʥʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ.  

ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʥʝʟʘʤʝʥʠʤʠ ʧʦʤʦʱʥʠʮʠ ʩʘ ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ, ʩʦʬʪʫʝʨʥʠ 

ʧʦʜʣʦʞʢʠ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʙʘʟʠʨʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ. ʅʦ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʟʘʙʨʘʚʷ ʠ ʬʘʢʪʘ, ʯʝ 

ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʩ ʥʝʛʦʚʠʷ ʦʧʠʪ, ʨʫʪʠʥʘ ʠ ʥʘʡ-ʚʝʯʝ ʢʨʝʘʪʠʚʥʦ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦ ʤʠʩʣʝʥʝ ʩʘ ʚ ʩʲʩ-

ʪʦʷʥʠʷ ʜʘ ʛʝʥʝʨʠʨʘʪ ʧʨʦʩʪʠ ʠ ʤʥʦʛʦ ʧʦ-ʝʬʠʢʘʩʥʠ ʨʝʰʝʥʠʷ. 

ʊʘʟʠ ʧʦʜʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠ ʢʘʪʦ ʫʧʨʘʚʣʷʚʘʱʘ ʧʦʜʩʠʩʪʝʤʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ 

ʪʷ ʩʝ ʩʲʩʪʦʡ ʦʪ ʨʲʢʦʚʦʜʥʠʪʝ ʦʨʛʘʥʠ (ʮʝʥʪʨʘʣʥʠ ʠ ʪʝʨʠʪʦʨʠʘʣʥʠ), ʢʦʠʪʦ ʚʟʝʤʘʪ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝ-

ʰʝʥʠʷ, ʥʘʣʘʛʘʪ ʫʧʨʘʚʣʝʥʩʢʠ ʚʲʟʜʝʡʩʪʚʠʷ, ʧʣʘʥʠʨʘʪ ʠ ʨʲʢʦʚʦʜʷʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʘʙʝʣʷʟʘʥʠʪʝ 

ʤʝʨʢʠ (ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʮʠʠ), ʨʝʰʘʚʘʪ ʚʲʧʨʦʩʠʪʝ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʥʘʮʠʦʥʘʣʥʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠ, ʜʦʙʨʦʚʦʣʥʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ.ʥ. ɺ ʪʘʟʠ ʛʨʫʧʘ ʚʣʠʟʘʪ 

ʩʲʱʦ ʪʘʢʘ ʧʦʜʧʦʤʘʛʘʱʠʪʝ ʛʠ ʟʘ ʮʝʣʪʘ ʩʪʨʫʢʪʫʨʠ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʪʝʟʠ, ʢʦʠʪʦ ʛʠ ʦʩʠʛʫʨʷʚʘʪ 

ʚʩʝʩʪʨʘʥʥʦ, ʚ ʪ.ʯ. ʪʝʭʥʠʯʝʩʢʠ, ʩʦʬʪʫʝʨʥʦ ʠ ʜʨ. 

ɼʝ ʬʘʢʪʦ ʧʦʜʩʠʩʪʝʤʘʪʘ ʩʝ ʠʟʛʨʘʞʜʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʦʪ ʧʦʣʠʪʠʯʝʩʢʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ ʜʲʨ-

ʞʘʚʘʪʘ ʚ ʣʠʮʝʪʦ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ, ʅʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ, ʇʨʝʟʠʜʝʥʪ, ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʤʠ-

ʥʠʩʪʝʨʩʪʚʘ, ʚʝʜʦʤʩʪʚʘ, ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʨʫʛʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʜʧʦʤʘʛʘʱʠʪʝ ʛʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ (ʩʘ-

ʤʠʪʝ ʚʝʜʦʤʩʪʚʘ ï ʄɺʈ, ʄɺʥʈ, ʄʆ, ʄɿ, ʄʀʀ, ʄɽ, ʄʈʈɹ, ʄʆʉɺ, ʄɿɻ., ʄʊʉ, ʄɽʋ, ɼɸʅʉ, 

ɼɸɼʈɺɺɿ, ɼɸɹ ʠ ʪ.ʥ., ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʦʨʛʘʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ï ʦʙʣʘʩʪʥʠ ʫʧʨʘʚʠʪʝʣʠ ʠ ʢʤʝʪʦʚʝʪʝ, 

ʩ ʪʝʭʥʠʪʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʨʠ ʢʨʠʟʠ ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ, ʨʘʟʛʣʝʜʘʥʠʪʝ ʨʲʢʦʚʦʜʠʪʝʣʠ 

ʩʝ ʧʦʜʧʦʤʘʛʘʪ ʧʦ ʨʘʟʣʠʯʥʠ ʚʲʧʨʦʩʠ ʦʪ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʘʱʠ ʧʦʣʠʪʠʯʝʩʢʠ ʦʨʛʘʥʠ ʥʘʨʝʯʝʥʠ ʩʲʚʝ-

ʪʠ ʟʘ ʩʠʛʫʨʥʦʩʪ. ʇʦʩʣʝʜʥʠʪʝ ʦʢʘʟʚʘʪ ʧʦʤʦʱ ʧʨʠ ʧʣʘʥʠʨʘʥʝ, ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ 

ʫʩʠʣʠʷʪʘ ʠ ʨʝʩʫʨʩʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʉʲʟʜʘʚʘʪ ʩʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦ (ʉʲʚʝʪ ʟʘ ʩʠʛʫʨʥʦʩʪ 

ʢʲʤ ʄʉ, ʂʦʥʩʫʣʪʘʪʠʚʝʥ ʩʲʚʝʪ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ ʢʲʤ ʇʨʝʟʠʜʝʥʪʘ), ʚʝʜʦʤʩʪʚʝʥʦ, ʦʙʣʘʩʪʥʦ 

ʠ ʦʙʱʠʥʩʢʦ ʨʘʚʥʠʱʝ, ʘ ʬʫʥʢʮʠʠʪʝ ʠʤ ʩʘ ʨʘʟʧʠʩʘʥʠ ʚ ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʧʨʘʚʠʣʥʠʮʠʪʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ. 

ʇʨʠ ʢʦʥʢʨʝʪʥʘ ʢʨʠʟʘ, ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʩʲʚʝʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʧʨʠ ʨʝʰʝʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ 

ʨʲʢʦʚʦʜʠʪʝʣ ʢʘʪʦ ʚʨʝʤʝʥʝʥ ʦʨʛʘʥ ʩʲʩ ʩʧʝʮʠʬʠʯʥʘ ʝʢʩʧʝʨʪʠʟʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʚʝʜʦʤʩʪʚʝʥʦ, ʦʙ-

ʣʘʩʪʥʦ ʠʣʠ ʦʙʱʠʥʩʢʦ ʥʠʚʦ ʤʦʞʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʢʨʠʟʠʩʝʥ ʱʘʙ. ʊʦʡ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʧʣʘʥʠʨʘʥʝʪʦ, ʦʨ-

ʛʘʥʠʟʠʨʘʥʝʪʦ, ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʧʦʜʯʠʥʝʥʠʪʝ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ. ʊʘʢʘ 

ʥʘʧʨʠʤʝʨ ʅʘʮʠʦʥʘʣʥʠʷʪ ʢʨʠʟʠʩʝʥ ʱʘʙ (ʅʂʑ) ʝ ʚʨʝʤʝʥʝʥ ʦʨʛʘʥ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʟʘ ʫʧ-

ʨʘʚʣʝʥʠʝ ʧʨʠ ʢʨʠʟʠ. ʊʦʡ ʦʨʛʘʥʠʟʠʨʘ, ʢʦʦʨʜʠʥʠʨʘ ʠ ʢʦʥʪʨʦʣʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʝʨʢʠʪʝ, ʧʨʝʜʧ-

ʨʠʝʤʘʥʠ ʦʪ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʠ ʮʝʥʪʨʘʣʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʝʜʦʪʚʨʘ-

ʪʷʚʘʥʝ, ʦʛʨʘʥʠʯʘʚʘʥʝ ʠʣʠ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʢʨʠʟʘ, ʠ ʦʢʘʟʚʘ ʧʦʤʦʱ ʥʘ ʚʝʜʦʤʩʪʚʝʥʠʪʝ ʠ ʥʘ 

ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʦʨʛʘʥʠ ʚ ʜʝʡʥʦʩʪʪʘ ʠʤ ʧʨʠ ʢʨʠʟʠʩʥʘʪʘ ʩʠʪʫʘʮʠʷ. ʄʠʥʠʩʪʲʨ-ʧʨʝʜʩʝʜʘʪʝʣʷʪ ʤʦʞʝ 

ʜʘ ʨʲʢʦʚʦʜʠ ʣʠʯʥʦ ʅʂʑ ʠʣʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʨʠʟʘʪʘ, ʜʘ ʚʲʟʣʦʞʠ 

ʪʦʚʘ ʥʘ ʩʚʦʡ ʟʘʤʝʩʪʥʠʢ ʠʣʠ ʜʨʫʛ ʯʣʝʥ ʥʘ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ. A ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʅʘʮʠʦ-

ʥʘʣʥʠʷ ʢʨʠʟʠʩʝʥ ʱʘʙ ʩʝ ʦʬʦʨʤʷʪ ʢʘʪʦ ʟʘʧʦʚʝʜʠ, ʨʝʰʝʥʠʷ, ʨʘʟʧʦʨʝʞʜʘʥʠʷ ʠ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ [4]. 

ɺʩʷʢʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʠ ʘʛʝʥʮʠʷ ʩʲʩ ʟʘʧʦʚʝʜ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʨʲʢʦʚʦʜʠʪʝʣ ʬʦʨʤʠʨʘ ʩʚʦʡ ʚʝ-

ʜʦʤʩʪʚʝʥ ʢʨʠʟʠʩʝʥ ʱʘʙ. ʆʙʠʢʥʦʚʝʥʦ ʪʦʡ ʝ ʚʨʝʤʝʥʝʥ ʦʨʛʘʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʡʪʦ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 

ʧʣʘʥʠʨʘʥʝʪʦ, ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ, ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʠ ʢʦʥʪʨʦʣʠʨʘʥʝʪʦ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʩʠʣʠʪʝ ʥʘ ʚʝ-

ʜʦʤʩʪʚʦʪʦ ʧʨʠ ʨʘʟʣʠʯʥʠ ʢʨʠʟʠ. ʑʘʙʲʪ ʩʝ ʨʲʢʦʚʦʜʠ ʦʪ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʟʚʝʥʦʪʦ ʧʦ Ăʆʄʇñ ʚ ʠʥʩ-

ʪʠʪʫʮʠʷʪʘ ʠʣʠ ʦʪ ʜʨʫʛ ʨʲʢʦʚʦʜʝʥ ʩʣʫʞʠʪʝʣ ʠ ʚʢʣʶʯʚʘ ʩʣʫʞʠʪʝʣʠ ʦʪ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʠ ʩʪʨʫʢʪʫ-

ʨʠʪʝ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʜʝʡʥʦʩʪ, ʠʤʘʱʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʧʦʜʛʦʪʦʚʢʘ.  ʆʙ-

ʣʘʩʪʥʠʷʪ (ʦʙʱʠʥʩʢʠʷʪ) ʢʨʠʟʠʩʝʥ ʱʘʙ ʩʝ ʩʲʟʜʘʚʘ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ-

ʪʦ ʥʘ ʧʨʝʜʧʨʠʝʪʠʪʝ ʦʪ ʩʲʚʝʪʘ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ ʘʥʪʠʢʨʠʟʠʩʥʠ ʤʝʨʢʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʝʛʦʚʘʪʘ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʠʘʣʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʢʘʢʪʦ ʠ ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʧʦʤʦʱ ʥʘ ʧʦʜʯʠʥʝʥʠʪʝ ʟʚʝʥʘ, 
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ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʚʣʘʩʪ ʠʣʠ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ ʤʝʩʪʥʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʚ ʜʝʡʥʦʩʪʪʘ ʠʤ ʧʨʠ 

ʢʦʥʢʨʝʪʥʠ ʢʨʠʟʠ. ʂʨʠʟʠʩʥʠʪʝ ʱʘʙʦʚʝ ʥʘ ʦʙʣʘʩʪʥʦ ʠ ʦʙʱʠʥʩʢʦ ʨʘʚʥʠʱʝ ʨʘʙʦʪʷʪ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʢʨʠʟʠʩʥʘ ʩʠʪʫʘʮʠʷ ʜʦ ʥʝʡʥʦʪʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ, ʦʚʣʘʜʷʚʘʥʝ ʠʣʠ ʨʘʟʨʝʰʘʚʘʥʝ, 

ʘ ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʣʫʯʘʠ ï ʠ ʧʨʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʥʝʷ. [5] 

ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ ʜʲʨʞʘʚʘʪʘ ʩʚʲʨʟʘʥʠ ʩ ʪʘʟʠ ʧʦʜʩʠʩʪʝʤʘ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʦʪ ʫʥʠʬʠʮʠʨʘʥʝ ʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ (ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘʪ ʩʝ ʜʫʤʠʪʝ ʦʧʝʨʘʪʠʚʝʥ, ʢʦʦʨʜʠʥʘʮʠʦʥʝʥ, 

ʢʨʠʟʠʩʝʥ ʠ ʜʨʫʛ ʱʘʙ), ʨʘʟʧʠʩʚʘʥʝʪʦ ʥʘ ʷʩʥʠ ʠ ʝʜʥʦʪʠʧʥʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ 

ʨʝʰʝʥʠʷ ʠ ʧʣʘʥʠʨʘʥʝ, ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʦʜʯʠʥʝʥʦʩʪʪʘ, ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟ-

ʣʠʯʥʠʪʝ ʦʨʛʘʥʠ ʧʨʠ ʢʨʠʟʠ ʠ ʪ.ʥ. ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʣʦʛʠʯʥʦ ʜʘ ʩʝ ʦʙʚʲʨʞʝ ʚ ʢʦʥʢʨʝʪʝʥ ʥʦʨʤʘʪʠʚʝʥ 

ʘʢʪ. 

ʏʝʪʚʲʨʪʘʪʘ ʧʦʜʩʠʩʪʝʤʘ ʝ ʧʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʨʝʘʛʠʨʘʥʝ. ɺ ʥʝʷ ʚʣʠʟʘʪ ʚʩʠʯʢʠ ʚʦʝʥʥʠ ʠ ʛʨʘʞ-

ʜʘʥʩʢʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʧʨʝʚʝʥʮʠʷ, ʨʘʟʨʝʰʘʚʘʥʝ ʠ/ʠʣʠ ʤʠʥʠ-

ʤʠʟʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʨʠʟʠ. ɺ ʪʦʚʘ ʯʠʩʣʦ ʩʘ ʩʠʣʠʪʝ ʥʘ ʚʩʠʯʢʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ 

(ʢʘʪʦ: ʄɺʈ, ʄʆ, ʄɽ ʠ ʪ.ʥ.), ʩʪʨʫʢʪʫʨʠ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠʪʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ, ʝʢʠʧʠ ʥʘ ʮʝʥʪʨʦʚʝʪʝ ʟʘ ʩʧʝʰʥʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ, ʥʘ 

ʜʨʫʛʠ ʣʝʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ ʠʣʠ ʥʘ ʟʜʨʘʚʥʠ ʟʘʚʝʜʝʥʠʷ, ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ɿʘʢʦʥʘ ʟʘ ʟʘ-

ʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. [6] 

 ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʛʫʣʷʨʥʦ ʠ ʠʥʮʠʜʝʥʪʥʦ ʩʣʫʯʚʘʱʠʪʝ ʩʝ ʚ ʜʲʨʞʘʚʘʪʘ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟ-

ʚʘ, ʯʝ ʥʘ ʧʨʘʢʪʠʢʘ ʦʩʥʦʚʥʘʪʘ ʪʝʞʝʩʪ ʧʨʠ ʚʲʪʨʝʰʥʠ ʢʨʠʟʠ ʩʝ ʧʦʝʤʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰ-

ʥʠʪʝ ʨʘʙʦʪʠ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʩʲʱʦʪʦ ʝ ʧʨʝʜʚʠʜʝʥʦ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʜʦʙʠʚʘʥʝ ʥʘ ʢʨʠʤʠʥʘʣʥʘ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʚʩʠʯʢʠ ʩʝʢʪʦʨʠ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ. ʉʲʱʦ 

ʪʘʢʘ ʚ ʥʝʛʦ ʩʘ ʧʦʟʠʮʠʦʥʠʨʘʥʠ ʠ ʦʩʥʦʚʥʠʪʝ ʩʠʣʠ (ɻɼɾʉʆɹʊ, ɻɼɻʇ, ɻɼɹʆʇ ʠ ʪ.ʥ.) ʦʩʠʛʫʨʷʚʘʱʠ 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʲʪʨʝʰʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʙʱʝʩʪʚʝʥ ʨʝʜ ʜʦʨʠ ʧʨʠ ʥʘʡ-ʪʝʞʢʠʪʝ ʩʦʮʠʘʣʥʠ ʩʲʪʨʝʩʝ-

ʥʠʷ ʢʘʪʦ: ʤʘʩʦʚʠ ʙʝʟʨʝʜʠʮʠ, ʙʫʥʪʦʚʝ ʠ ʛʨʘʞʜʘʥʩʢʘ ʚʦʡʥʘ.  

ʂʦʛʘʪʦ ʢʨʠʟʘʪʘ ʝ ʦʪ ʚʦʝʥʥʦʧʦʣʠʪʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨ ʚ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʜʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ, 

ʧʨʠʦʨʠʪʝʪ ʟʘ ʥʝʡʥʦʪʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠʣʠ ʦʚʣʘʜʷʚʘʥʝ ʠʤʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ (ʄʆ). 

ʇʨʠ ʨʘʟʣʠʯʥʠ ʙʝʜʩʪʚʠʷ, ʧʨʠ ʟʘʩʠʣʝʥ ʤʠʛʨʘʥʪʩʢʠ ʥʘʪʠʩʢ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ, ʚʣʦʰʝʥʘ ʧʘʥʜʝ-

ʤʠʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʠ ʜʨ. ʄʆ ʧʦʜʜʲʨʞʘ ʥʘʜ 100 ʧʦʜʛʦʪʚʝʥʠ, ʦʙʦʨʫʜʚʘʥʠ ʠ ʝʢʠʧʠʨʘʥʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʛʨʘʞʜʘʥʩʢʘ ʧʦʤʦʱ ʧʨʠ ʙʝʜʩʪʚʠʷ. 

ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʚʝʜʦʤʩʪʚʘ ʩʲʟʜʘʚʘʪ ʠ ʧʦʜʜʲʨʞʘʪ ʚ ʛʦʪʦʚʥʦʩʪ ʩʠʣʠ ʠ ʝʢʠʧʠ ʟʘ ʥʝʫʪʨʘʣʠʟʠ-

ʨʘʥʝ ʥʘ ʢʨʠʟʠ ʚ ʦʙʣʘʩʪʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʦʪʛʦʚʦʨʥʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʝʥʝʨʛʝʪʠʢʘʪʘ 

ʧʦʜʜʲʨʞʘ ʘʚʘʨʠʡʥʠ ʝʢʠʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝʪʦ ʥʘ ʧʨʝʥʦʩʘ ʥʘ ʪʦʢ, ʪʦʧʣʦʝʥʝʨʛʠʷ, ʥʝʬʪ 

ʠ ʛʘʟ. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ ʧʦʜʜʲʨʞʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩ-

ʪʝʤʘ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪ ʢʦʥʪʨʦʣ ʥʘ ʨʘʜʠʘʮʠʦʥʥʠʷ ʛʘʤʘïʬʦʥ (BULRaMO), ʣʦʢʘʣʥʠ ʤʦʥʠʪʦʨʠʥʛʦʚʠ 

ʩʪʘʥʮʠʠ ʨʝʛʠʦʥʘʣʥʠ ʠʥʩʧʝʢʮʠʠ,  ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʣʘʙʦʨʘʪʦʨʠʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩ-

ʪʚʦʪʦ ʥʘ ʘʪʤʦʩʬʝʨʥʠʷ ʚʲʟʜʫʭ ʠ ʪʝʯʘʱʠʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ - 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʠ ʧʦʜʩʪʘʥʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʨʘʥʥʦ ʦʧʦʚʝʩʪʷʚʘʥʝ ʧʨʠ ʨʘʜʠʘʮʠʦʥʥʦ 

ʦʢʘʯʝʩʪʚʷʚʘʥʝ ʥʘ ʧʦʨʘʟʝʥʠ ʨʘʩʪʠʪʝʣʥʠ ʩʫʨʦʚʠʥʠ ʠ ʭʨʘʥʠ,  ʎʝʥʪʨʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʚʝʪʝʨʠʥʘʨ-

ʥʦ-ʩʘʥʠʪʘʨʥʘ ʝʢʩʧʝʨʪʠʟʘ ʠ ʝʢʦʣʦʛʠʷ; ʎʝʥʪʨʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʢʘʨʘʥʪʠʥʘ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʎʝʥʪ-

ʨʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʟʘ ʭʠʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣ ʠ ʜʨ. ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʚʝʜʦʤʩʪʚʘ ʩʲʱʦ 

ʧʦʜʜʲʨʞʘʪ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ ʠ ʝʢʠʧʠ ʚ ʦʙʣʘʩʪʪʘ ʠʤ ʥʘ ʢʦʤʧʝʪʝʥʮʠʷ.  

ɼʨʫʛ ʤʥʦʛʦ ʚʘʞʝʥ ʝʣʝʤʝʥʪ ʚ ʪʘʟʠ ʧʦʜʩʠʩʪʝʤʘ ʩʘ ʩʠʣʠʪʝ ʥʘ ɹʲʣʛʘʨʩʢʠʷ ʏʝʨʚʝʥ ʢʨʲʩʪ ʚʢʣʶʯ-

ʚʘʱʠ: ʝʢʠʧ ʦʪ ʩʧʘʩʠʪʝʣʠ ʟʘ ʨʘʙʦʪʘ ʧʨʠ ʚʦʜʥʠ ʠʥʮʠʜʝʥʪʠ,  ʝʢʠʧ ʦʪ ʧʣʘʥʠʥʩʢʠ ʩʧʘʩʠʪʝʣʠ ʟʘ ʠʟʜʠʨ-

ʚʘʥʝ ʥʘ ʧʦʩʪʨʘʜʘʣʠ; ʝʢʠʧʠ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʧʩʠʭʦʣʦʟʠ, ʧʨʠ ʙʝʜʩʪʚʝʥ ʩʪʨʝʩ, ʠʤʫʱʝʩʪʚʘ ʦʪ ʧʲʨʚʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʙʝʜʩʪʚʘʱʦʪʦ ʥʘʩʝʣʝʥʠʝ ï ʟʘ 5 000 ʯʦʚʝʢʘ ʠ ʪ.ʥ. 

ɿʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʩʝ ʧʦʣʟʚʘʪ ʜʦʙʨʦʚʦʣʮʠ, ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʜʦʙʨʦ-

ʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɼʦʙʨʦʚʦʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝ ʩʲʟʜʘʚʘʪ ʦʪ ʢʤʝʪʘ ʥʘ ʦʙʱʠʥʘʪʘ ʧʦ ʨʝʰʝʥʠʝ 

ʥʘ ʦʙʱʠʥʩʢʠʷ ʩʲʚʝʪ. ʈʝʜʲʪ ʟʘ ʪʷʭʥʦʪʦ ʩʲʟʜʘʚʘʥʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʠʤ ʩʝ ʦʧʨʝʜʝʣʷ ʩ 

ʥʘʨʝʜʙʘ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ. ʆʪʯʝʪʘ ʠʣʠ ʨʝʛʠʩʪʲʨʘ ʥʘ ʜʦʙʨʦʚʦʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʪʘ 

ʩʝ ʚʦʜʠ ʚ ɻʣʘʚʥʘ ʜʠʨʝʢʮʠʷ Ăʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦñ ï ʄɺʈ. [7] 
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ɼʦʙʨʝ ʙʠ ʙʠʣʦ ʚʩʠʯʢʠ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ, ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʜʠʩʣʦʢʘʮʠʷ ʠ ʘʢʪʫʘʣʥʦ ʩʲʩʪʦʷ-

ʥʠʝ ʜʘ ʩʘ ʚʲʚʝʜʝʥʠ ʚ ʝʜʠʥʥʘʪʘ ʮʠʬʨʦʚʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʝ ʜʦʩʪʲʧʥʘ 24/7 ʦʪ ʚʩʝʢʠ ʝʜʠʥ ʥʘʮʠʦʥʘ-

ʣʝʥ, ʚʝʜʦʤʩʪʚʝʥ ʠʣʠ ʪʝʨʠʪʦʨʠʘʣʝʥ ʩʠʪʫʘʮʠʦʥʝʥ ʮʝʥʪʲʨ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʚʩʠʯʢʠ ʨʘʟʛʣʝʜʘʥʠ ʧʦʜ-

ʩʠʩʪʝʤʠ ʱʝ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʧʣʘʥʠʨʘʪ, ʦʨʛʘʥʠʟʠʨʘʪ ʠ ʦʩʲʱʝʩʪʚʷʚʘʪ ʜʝʡʩʪʚʠʷ, ʟʘʜʘʯʠ ʠʣʠ ʦʧʝʨʘ-

ʮʠʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʚʩʝʚʲʟʤʦʞʥʠ ʢʨʠʟʠ. 

ʇʦʩʣʝʜʥʠʷ ʢʦʤʧʦʥʝʥʪ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʩʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʮʝʣʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʙʦʨʫʜʚʘʥʝ. ʅʘʡ-ʚʘʞʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʥʝʷ ʩʝ ʷʚʷʚʘʪ ʤʨʝʞʘʪʘ ʦʪ ʥʘʮʠʦʥʘʣʝʥ, 

ʚʝʜʦʤʩʪʚʝʥʠ ʠ ʪʝʨʠʪʦʨʠʘʣʥʠ ʩʠʪʫʘʮʠʦʥʥʠ ʮʝʥʪʨʦʚʝ ʠ ʪʷʭʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʩ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʧʦʜʣʦʞʢʠ, ʩʦʬʪʫʝʨ ʠ ʧʲʣʝʥ ʥʘʙʦʨ ʦʪ ʘʢʪʫʘʣʥʠ ʙʘʟʠ ʜʘʥʥʠ,  ʧʦʜʜʲʨʞʘ-

ʥʝʪʦ ʥʘ ʦʧʝʨʘʪʠʚʥʦ ʜʝʞʫʨʩʪʚʦ ʠ ʟʘʣʘʛʘʥʝʪʦ ʥʘ ʝʬʠʢʘʩʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʨʘʙʦʪʘ, ʧʣʘ-

ʥʠʨʘʥʝ, ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣ ʥʘ ʩʠʣʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʪʝʨʝʥ. ʇʨʠ 

ʢʨʠʟʠ ʚ ʩʠʪʫʘʮʠʦʥʥʠʪʝ ʮʝʥʪʨʦʚʝ ʱʝ ʨʘʙʦʪʷʪ ʩʲʦʪʚʝʪʥʠʪʝ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʧʦʜʧʦʤʘʛʘʱʠʪʝ ʛʠ ʩʲʚʝ-

ʪʠ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʢʨʠʟʠʩʥʠʪʝ ʱʘʙʦʚʝ.  

ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʚʩʠʯʢʠ ʧʦʜʩʠʩʪʝʤʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʅʘʮʠʦʥʘʣʥʘʪʘ 

ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʧʦʜʜʲʨʞʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪ ʟʘ ʧʨʦʘʢʪʠʚʥʠ, 

ʨʝʘʢʪʠʚʥʠ ʠ/ʠʣʠ ʧʦʩʪ-ʢʨʠʟʠʩʥʠ ʨʝʘʢʮʠʠ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʦʩʥʦʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʠʪʦ ʪʘʟʠ 

ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʠʟʛʨʘʞʜʘ, ʧʦʜʜʲʨʞʘ ʠ ʨʘʟʚʠʚʘ ʩʘ: 

ï ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʨʝʜʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ; 

ï ʫʣʘʚʷʥʝ ʠ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʠʩʢʦʚʠʪʝ ʬʘʢ-

ʪʦʨʠ, ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ; 

ï ʧʦʜʧʦʤʘʛʘʥʝ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʦʚʝʪʝ, ʪʷʭʥʦʪʦ ʧʨʠʦʨʠʪʠʟʠʨʘʥʝ ʠ ʧʨʦʛʥʦ-

ʟʠʨʘʥʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠʤ; 

ï ʦʙʝʟʧʝʯʘʚʘʥʝ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʝ, ʦʩʥʦʚʘʥʦ ʥʘ ʧʘʢʝʪ ʦʪ ʨʝʘ-

ʣʠʩʪʠʯʥʠ ʩʮʝʥʘʨʠʠ;  

ï ʧʦʜʜʲʨʞʘʥʝ ʚ ʛʦʪʦʚʥʦʩʪ ʥʘ ʧʦʜʛʦʪʚʝʥʠ ʠ ʜʦʙʨʝ ʝʢʠʧʠʨʘʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠ ʜʦʙʨʦ-

ʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘ ʜʝʡʩʪʚʠʝ ʚ ʩʣʫʯʘʠ ʥʘ ʢʨʠʟʠ [8] ʯʨʝʟ ʨʝʛʫʣʷʨʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʧʝʨʩʦʥʘʣʘ ʠ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʲʣʥʦʮʝʥʥʘ ʧʦʜʛʦʪʦʚʢʘ; 

ï ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʝʟʘʙʘʚʥʦ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ, ʧʦʜ-

ʧʦʤʘʛʘʱʠʷ ʛʠ ʩʲʩʪʘʚ ʠ ʩʠʣʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ; 

ï ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʘ ʟʘʩʪʨʘʰʝʥʠʪʝ ʛʨʫʧʠ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ; 

ï ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʥʘʙʦʨ ʦʪ ʧʨʝʚʘʥʪʠʚʥʠ ʠ/ʠʣʠ ʥʝʟʘʙʘʚʥʠ ʠ ʧʦʩʣʝʜʚʘʱʠ ʤʝʨʢʠ ʟʘ: ʧʨʝʜʦʪ-

ʚʨʘʪʷʚʘʥʝ ʨʘʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʢʨʠʟʘʪʘ, ʥʝʡʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʠʣʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ (ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ 

ʧʦʩʣʝʜʠʮʠʪʝ); 

ï ʧʦʜʧʦʤʘʛʘʥʝ ʢʨʠʟʠʩʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʰʝʥʠʷ ʩʲʦʙʨʘʟʥʦ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʨʠʟʘʪʘ; 

ï ʥʝʧʨʝʢʲʩʥʘʪʦ ʠʟʦʙʨʘʟʷʚʘʥʝ ʠʣʠ ʧʦʢʘʟʚʘʥʝ ʥʘ ʢʨʠʟʠʩʥʘʪʘ ʩʠʪʫʘʮʠʷ ʯʨʝʟ ʛʝʦʛʨʘʬʩʢʠ ʠ 

ʜʨʫʛʠ ʩʦʬʪʫʝʨʥʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʨʠʣʦʞʝʥʠʷ; 

ï  ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʥʘʙʦʨ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʝ-

ʪʦ, ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠʣʠ ʨʝʘʢʮʠʠ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʮʠʪʝ ʥʘ ʪʝʨʝʥ ʠ ʨʲʢʦʚʦʜʥʠʷ ʩʲʩʪʘʚ; 

ï ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ (ʚ ʪ.ʯ. ʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥ 

ʚʠʜʝʦ ʦʙʤʝʥ) ʤʝʞʜʫ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʘʥʪʠʢʨʠʟʠʩʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣ ʠ ʢʦʨʝʢʮʠʷ ʥʘ ʧʨʝʜʧʨʠʝʪʠʪʝ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʘʢʮʠʠ; 

ï ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʷʚʷʚʘʥʝ ʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʦʤʦʱ (ʦʪ 

ɽʉ, ʅɸʊʆ ʠʣʠ ʩʲʩʝʜʥʠ ʩʪʨʘʥʠ); 

ï ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʘʜʝʢʚʘʪʥʘ ʟʘʱʠʪʘ ʠ/ʠʣʠ ʝʚʘʢʫʘʮʠʷ ʥʘ ʛʨʘʞʜʘʥʠ, ʨʘʟʩ-

ʨʝʜʦʪʦʯʘʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠ, ʤʘʪʝʨʠʘʣʥʠ ʠ ʢʫʣʪʫʨʥʠ ʮʝʥʥʦʩʪʠ, ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʠʪʝʣʥʠ 

ʜʝʡʥʦʩʪʠ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʟʘʩʝʛʥʘʪʘ ʢʨʠʪʠʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʜʨ.; 

ï ʧʦʜʧʦʤʘʛʘʥʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʝʬʠʢʘʩʥʘ ʩʣʝʜ ʢʨʠʟʠʩʥʘ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʘ ʧʨʦʛʨʘʤʘ; 



Proceedings of International Scientific Conference ñDefense Technologiesò DefTech 2022, 

Faculty of Artillery, Air Defense and Communication and Information Systems 
 

 

ISSN 2367-7902   90 

ï  ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʬʫʥʢʮʠʦʥʘʣʝʥ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʥʘ 

ʝʬʝʢʪʠʪʝ ʦʪ ʢʨʠʟʘʪʘ, ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʜʧʨʠʝʪʠʪʝ ʘʥʪʠʢʨʠʟʠʩʥʠ ʤʝʨʢʠ; 

ï ʧʣʘʥʠʨʘʥʝ ʥʘ ʤʝʨʢʠ ʩ ʦʛʣʝʜ ʥʝʜʦʧʫʩʢʘʥʝ ʩʭʦʜʥʠ ʢʨʠʟʠ ʠʣʠ ʟʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʩʣʝ-

ʜʠʮʠʪʝ ʠ ʪ.ʥ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʠ, ʩʚʦʝʚʨʝʤʝʥʥʠ ʠ ʮʝʣʝʥʘʩʦʯʝʥʠ ʧʨʦʘʢʪʠʚʥʠ, ʨʝʘʢʪʠʚʥʠ ʠ 

ʧʦʩʪ-ʢʨʠʟʠʩʥʠ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʜʲʨʞʘʚʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʠʟʛʨʘʜʝʥʘ ʥʘʧʲʣʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʱʘ ʅʘʮʠʦʥʘʣʥʘ ʘʥʪʠʢʨʠʟʠʩʥʘ ʩʠʩʪʝʤʘ. ɺ ʩʪʨʫʢʪʫʨʥʦ ʦʪʥʦʰʝʥʠʝ ʩʲʱʘʪʘ ʤʦʞʝ ʜʘ 

ʚʢʣʶʯʚʘ: ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ; ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʦ ʧʨʦʛʥʦʟʠʨʘʥʝ, ʧʣʘʥʠʨʘʥʝ ʠ ʧʦʜʛʦʪʦʚʢʘ; ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʢʨʠʟʠʩʥʦ ʧʣʘʥʠʨʘʥʝ, ʧʦʩʣʝʜʚʘʱʦ 

ʚʦʜʝʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʦʧʝʨʘʮʠʠ; ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʨʝʘʛʠʨʘʥʝ, ʚʢʣʶʯʚʘʱʘ ʚʩʠʯʢʠ ʚʦʝʥʥʠ ʠ ʥʝʚʦʝʥʥʠ 

ʩʠʣʠ ʟʘ ʦʪʛʦʚʦʨ ʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʮʝʣʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʙʦʨʫʜʚʘʥʝ. ʅʘ ʪʘʟʠ ʦʩʥʦʚʘ ʩʠʩʪʝʤʘʪʘ 

ʤʦʞʝ ʜʘ ʠʟʛʨʘʜʠ, ʨʘʟʚʠʝ ʠ ʧʦʜʜʲʨʞʘ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʘʙʦʪʘ ʧʨʝʜʠ, ʧʦ-ʚʨʝʤʝ ʠ 

ʩʣʝʜ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ.  
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ʉʒɺʈɽʄɽʅʅʀ ʉʍɺɸʑɸʅʀʗ ɿɸ ʇʈʆɺɽɾɼɸʅɽ 

ʅɸ ʄʆʈʉʂɸ ɼɽʉɸʅʊʅɸ ʆʇɽʈɸʎʀʗ 
 

ʂʨʘʩʠʤʠʨ ʂʦʩʪʘʜʠʥʦʚ 
 

ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʤʦʨʩʢʠ ʜʝʩʘʥʪʥʠ ʦʧʝʨʘʮʠʠ ʜʘʪʠʨʘ ʦʪ ʚʨʝʤʝʥʘʪʘ, ʢʦʛʘʪʦ ʯʦʚʝʯʝʩʪʚʦʪʦ ʝ 

ʟʘʧʦʯʥʘʣʦ ʜʘ ʠʟʧʦʣʟʚʘ ʧʣʘʚʘʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ. ʆʱʝ ʪʦʛʘʚʘ ʝ ʙʠʣʘ ʦʩʲʟʥʘʪʘ ʠ ʠʟʧʦʣʟ-

ʚʘʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʭʦʨʘ (ʚʦʡʩʢʠ, ʩʠʣʠ) ʧʨʝʟ ʚʦʜʥʠ ʧʨʝʧʷʪʩʪʚʠʷ (ʤʦʨʝʪʘ, ʝʟʝ-

ʨʘ, ʨʝʢʠ), ʜʘ ʩʝ ʩʪʦʚʘʨʷʪ ʥʘ ʪʝʨʠʪʦʨʠʷ, ʢʲʜʝʪʦ ʜʘ ʠʟʧʲʣʥʷʪ ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ. ʉ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝ-

ʤʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʧʨʦʤʝʥʷʪ ʢʘʢʪʦ ʧʣʘʚʘʪʝʣʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʪʘʢʘ ʠ ʥʘʯʠʥʲʪ ʟʘ 

ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ. 

ɽʜʥʘ ʦʪ ʥʘʡ-ʤʘʱʘʙʥʠʪʝ ʤʦʨʩʢʠ ʜʝʩʘʥʪʥʠ ʦʧʝʨʘʮʠʠ, ʧʦʟʥʘʪʘ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ ʝ ʜʝʩʘʥʪʲʪ ʚ 

ʅʦʨʤʘʥʜʠʷ, ʧʦʟʥʘʪʘ ʦʱʝ ʢʘʪʦ ʦʧʝʨʘʮʠʷ Ăʆʚʲʨʣʦʨʜñ, ʦʩʲʱʝʩʪʚʝʥʘ ʧʨʝʟ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ. 

ʊʷ ʟʘʧʦʯʚʘ ʥʘ 6 ʶʥʠ 1944 ʛ., ʢʦʛʘʪʦ 5000 ʜʝʩʘʥʪʥʠ ʢʦʨʘʙʘ ʠ ʧʣʘʚʘʪʝʣʥʠ ʩʨʝʜʩʪʚʘ, 289 ʝʩʢʦʨʪʠʨʘ-

ʱʠ ʢʦʨʘʙʘ, 577 ʤʠʥʦʯʠʩʪʘʯʠ ʠ ʥʘʜ 160000 ʚʦʡʥʠʮʠ ʧʨʝʤʠʥʘʚʘʪ ʃʘʤʘʥʰʘ ʠ ʜʝʩʘʥʪʠʨʘʪ ʥʘ ʩʝʚʝʨ-

ʥʦʪʦ ʬʨʝʥʩʢʦ ʢʨʘʡʙʨʝʞʠʝ. ɺ ʦʧʝʨʘʮʠʷʪʘ ʫʯʘʩʪʚʘʪ 10 ʪʘʥʢʦʚʠ ʜʠʚʠʟʠʠ ʠ 11000 ʩʘʤʦʣʝʪʘ. ʊʝʟʠ 

ʮʠʬʨʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʛʦʚʦʨʷʪ ʟʘ ʤʘʱʘʙʠʪʝ ʥʘ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ. ʉʘʤʘʪʘ ʦʧʝʨʘʮʠʷ ʧʨʦʜʲʣʞʘʚʘ 

ʥʘʜ ʜʚʘ ʤʝʩʝʮʘ, ʢʘʪʦ ʙʨʦʷ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʚʦʡʩʢʠ ʜʦʩʪʠʛʘ 875000 ʯʦʚʝʢʘ. ʉʘʤʦ ʟʘ ʝʜʥʘ ʥʦʱ, ʥʘ 6 

ʶʥʠ ʟʘʛʫʙʠʪʝ ʥʘ ʩʲʶʟʥʠʮʠʪʝ ʚʲʟʣʠʟʘʪ ʥʘ 10500 ï ʫʙʠʪʠ, ʨʘʥʝʥʠ, ʧʣʝʥʝʥʠ ʠʣʠ ʠʟʯʝʟʥʘʣʠ ʚʦʡʥʠʢʘ. 

ɽʜʥʘ ʦʪ ʧʲʨʚʠʪʝ ʤʦʨʩʢʠ ʜʝʩʘʥʪʥʠ ʦʧʝʨʘʮʠʠ ʟʘ ʤʣʘʜʘʪʘ, ʚʩʝ ʦʱʝ ʙʲʣʛʘʨʩʢʘ ʘʨʤʠʷ ʝ ʦʩʲ-

ʱʝʩʪʚʝʥʘ ʧʨʝʟ ʇʲʨʚʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ɹʘʣʯʠʢ. ʉʣʝʜ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʈʫʤʲʥʠʷ ʥʘ 

ʩʪʨʘʥʘʪʘ ʥʘ ʉʲʛʣʘʰʝʥʠʝʪʦ ʧʨʝʟ 1916 ʛ. ʪʦ ʪʷ ʩʝ ʦʢʘʟʚʘ ʧʨʦʪʠʚʥʠʢ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ʚʲʟʥʠʢʚʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʝʩʥʠʷ ʬʣʘʥʛ ʥʘ ʊʨʝʪʘ ʙʲʣʛʘʨʩʢʘ ʘʨʤʠʷ, ʢʦʷʪʦ ʜʝʡʩʪʚʘ ʚ ɼʦʙʨʫʜʞʘ. ʎʝʣʪʘ 

ʥʘ ʜʝʩʘʥʪʘ ʝ ʜʘ ʩʝ ʦʚʣʘʜʝʝ ʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʥʘ ɹʘʣʯʠʢ, ʂʘʚʘʨʥʘ ʠ ʥʦʩ ʂʘʣʠʘʢʨʘ ʠ ʜʘ ʩʝ ʚʲʟʧ-

ʨʝʧʷʪʩʪʚʘʪ ʝʚʝʥʪʫʘʣʥʠ ʫʜʘʨʠ ʦʪ ʧʨʦʪʠʚʥʠʢʘ. ʅʘ 5 ʩʝʧʪʝʤʚʨʠ ʚ 1 ʯʘʩʘ ʠ 30 ʤʠʥʫʪʠ ʪʦʨʧʝʜʦʥʦʩʮʠ-

ʪʝ Ăʉʤʝʣʠñ, Ăʉʪʨʦʛʠñ, ʃʝʪʷʱʠñ, Ăʐʫʤʥʠñ ʠ Ăʍʨʘʙʨʠñ, ʟʘʝʜʥʦ ʩ ʪʨʠ ʛʦʣʝʤʠ ʛʨʝʙʥʠ ʣʦʜʢʠ, ʢʦʠʪʦ 

ʩʘ ʙʫʢʩʠʨʘʥʠ, ʧʦʪʝʛʣʷʪ ʦʪ ʛʨ. ɺʘʨʥʘ. ʆʢʦʣʦ ʜʚʘ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʪʝ ʩʪʦʚʘʨʚʘʪ ʦʪʨʷʜʠ ʚ ɹʘʣʯʠʢ, ʂʘ-
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ʚʘʨʥʘ ʠ ʥ. ʂʘʣʠʘʢʨʘ. ʇʲʨʚʦʥʘʯʘʣʥʘʪʘ ʯʠʩʣʝʥʦʩʪ ʥʘ ʜʝʩʘʥʪʘ ʝ 235 ʯʦʚʝʢʘ. ʆʧʝʨʘʮʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ 

ʧʨʝʟ ʜʝʥʷ ʥʘ 05 ʠ ʦ6 ʩʝʧʪʝʤʚʨʠ, ʢʘʪʦ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʦʱʝ ʇʦʨʪʦʚʘʪʘ ʜʨʫʞʠʥʘ ʥʘ ʬʣʦʪʘ  ʚ ʩʲʩʪʘʚ ʦʪ 

466 ʯʦʚʝʢʘ ʠ ʥʘʙʣʶʜʘʪʝʣʥʘ ʧʦʣʫʨʦʪʘ ʩ ʯʠʩʣʝʥʦʩʪ 44 ʜʫʰʠ. 

ɼʨʫʛʘ ʤʦʨʩʢʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ, ʧʨʦʚʝʜʝʥʘ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʝ ʜʝʩʘʥʪʲʪ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠ 

ʚʦʡʩʢʠ ʠ ʦʢʫʧʠʨʘʥʝ ʥʘ ɻʨʝʥʘʜʘ ï ʜʲʨʞʘʚʘ ʦʪ ʂʘʨʠʙʩʢʠʷ ʨʝʛʠʦʥ, ʯʠʷʪʦ ʘʨʤʠʷ ʥʘʙʨʦʷʚʘ ʦʢʦʣʦ 1000 

ʜʫʰʠ. ʆʧʝʨʘʮʠʷʪʘ ʟʘʧʦʯʚʘ ʚ 6 ʯʘʩʘ ʩʫʪʨʠʥʪʘ ʥʘ 25 ʦʢʪʦʤʚʨʠ 1983 ʛʦʜʠʥʘ, ʢʘʪʦ ʧʣʘʥʲʪ ʧʨʝʜʚʠʞʜʘ 

ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʚʥʝʟʘʧʥʦ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʟʜʫʰʝʥ ʠ ʤʦʨʩʢʠ ʜʝʩʘʥʪ ʠ ʜʘ ʩʝ ʦʚʣʘʜʝʷʪ ʚʘʞʥʠ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠ ʦʙʝʢʪʠ. ɺ ʦʧʝʨʘʮʠʷʪʘ ʚʟʝʤʘʪ ʫʯʘʩʪʠʝ ʩʠʣʠ ʥʘ ʚʪʦʨʠ ɸʤʝʨʠʢʘʥʩʢʠ ʬʣʦʪ, ʩʫʭʦʧʲʪʥʠʪʝ ʠ 

ʚʦʝʥʥʦʚʲʟʜʫʰʥʠʪʝ ʩʠʣʠ, ʢʘʪʦ ʩʘ ʩʬʦʨʤʠʨʘʥʠ - ʘʚʠʦʥʦʩʥʘ ʜʝʩʘʥʪʥʘ ʛʨʫʧʘ ʚ ʩʲʩʪʘʚ ʦʪ 12 ʢʦʨʘʙʘ, 

ʥʘʯʝʣʦ ʩʲʩ ʩʘʤʦʣʝʪʦʥʦʩʘʯʘ Ăʀʥʜʠʧʝʥʜʲʥʪñ. ʆʪ ɺɺʉ ʫʯʘʩʪʚʘʪ 8 ʠʟʪʨʝʙʠʪʝʣʷ F-15, ʩʘʤʦʣʝʪʠ ʟʘ 

ʨʘʜʠʦʝʣʝʢʪʨʦʥʥʘ ʙʦʨʙʘ ɽʉ-130, 3 ʩʘʤʦʣʝʪʘ ʟʘ ʜʘʣʝʯʥʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦ ʦʪʢʨʠʚʘʥʝ, ʦʢʦʣʦ 60 

ʪʨʘʥʩʧʦʨʪʥʠ ʩʘʤʦʣʝʪʘ ʉ-5ɸ. ʆʙʱʘʪʘ ʯʠʩʣʝʥʦʩʪ ʥʘ ʜʝʩʘʥʪʘ ʚʲʟʣʠʟʘ ʥʘ 5000 ʜʫʰʠ. ɺʲʧʨʝʢʠ ʧʨʝʜ-

ʚʘʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʠʪʝ ʠ ʧʨʦʚʝʜʝʥʠ ʫʯʝʥʠʷ ʠ ʛʦʣʷʤʦʪʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʚ ʦʛʥʝʚʘ ʤʦʱ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʉɸʑ ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʬʘʢʪʘ, ʯʝ ʦʧʝʨʘʮʠʷʪʘ ʧʨʦʪʠʯʘ ʩʠʣʥʦ ʜʝʟʦʨʛʘʥʠʟʠʨʘʥʦ. ʅʝʩʲʛʣʘʩʫ-

ʚʘʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʥʝʧʨʘʚʠʣʥʠʪʝ ʦʮʝʥʢʠ ʠ ʩʫʙʝʢʪʠʚʥʠ ʜʝʡʩʪʚʠʷ ʩʲʟʜʘʚʘʪ ʭʘʦʩ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ, 

ʩʨʘʚʥʠʪʝʣʥʦ ʤʥʦʛʦ ʞʝʨʪʚʠ ʠ ʟʘʛʫʙʘ ʥʘ ʪʝʭʥʠʢʘ (19 ʘʤʝʨʠʢʘʥʩʢʠ ʚʦʡʥʠʮʠ ʩʘ ʟʘʛʠʥʘʣʠ ʠ 8 ʭʝʣʠ-

ʢʦʧʪʝʨʘ ʩʘ ʫʥʠʱʦʞʝʥʠ). 

ʀʟʣʦʞʝʥʠʪʝ ʬʘʢʪʠ ʦʪ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʭʘʨʘʢʪʝʨʥʠ ʜʝʩʘʥʪʥʠ ʤʦʨʩʢʠ ʦʧʝʨʘʮʠʠ ʧʨʝʟ 

ʜʚʝʪʝ ʩʚʝʪʦʚʥʠ ʚʦʡʥʠ ʠ ʧʦ-ʥʦʚʘʪʘ ʠʩʪʦʨʠʷ ʥʝʜʚʫʩʤʠʩʣʝʥʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʘʢʦ-

ʚʘ ʚʦʝʥʥʦ ʤʝʨʦʧʨʠʷʪʠʝ ʝ ʩʚʲʨʟʘʥʦ ʩ ʫʯʘʩʪʠʝ ʥʘ ʨʘʟʥʦʨʦʜʥʠ ʩʠʣʠ, ʠʟʠʩʢʚʘ ʜʝʪʘʡʣʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʧʣʘʥ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʠ ʪʦʯʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʅʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʩʠʣʠʪʝ ʝ ʦʛ-

ʨʦʤʥʦ, ʟʘʛʫʙʠʪʝ ʩʘ ʛʦʣʝʤʠ ʠ ʫʩʧʝʭʘ ʥʝ ʝ ʛʘʨʘʥʪʠʨʘʥ ʦʪ ʧʨʝʚʲʟʭʦʜʩʪʚʦʪʦ ʚ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ. 

ʂʘʪʦ ʬʦʨʤʘ ʥʘ ʚʦʝʥʥʠ ʜʝʡʩʪʚʠʷ ʤʦʨʩʢʘʪʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʥʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ, ʚʢʣʶʯʚʘʱʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪ ʚʠʜʦʚʝʪʝ ʠ ʨʦʜʦʚʝ ʩʠʣʠ. ɹʦʡ-

ʥʠʪʝ ʜʝʡʩʪʚʠʷ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʥʘ ʤʦʨʩʢʠ ʜʝʩʘʥʪ ʩʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʲʛʣʘʩʫʚʘʥʠ ʧʦ ʮʝʣ, ʤʷʩʪʦ ʠ ʚʨʝ-

ʤʝ ʠ ʧʨʦʚʝʞʜʘʥʠ ʧʦ ʝʜʠʥʝʥ ʟʘʤʠʩʲʣ ʠ ʧʣʘʥ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʠ ʯʘʩʪʠʪʝ ʥʘ ʬʣʦʪʘ ʠ 

ʩʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩʢʠ, ʧʦʜʢʨʝʧʷʥʠ ʦʪ ʚʦʝʥʥʦʚʲʟʜʫʰʥʠʪʝ ʩʠʣʠ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʥʘ ʤʦʨʩʢʠ ʜʝʩʘʥʪ ʥʘ 

ʪʝʨʠʪʦʨʠʷ, ʦʪʙʨʘʥʷʚʘʥʘ ʦʪ ʧʨʦʪʠʚʥʠʢʘ ʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤ ʟʘʜʘʯʠ ʥʘ ʙʨʝʛʘ. 

ɺ ʩʲʶʟʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ, ʢʘʢʪʦ ʠ ʚ ʜʦʢʪʨʠʥʘʪʘ ʟʘ ʤʦʨʩʢʠ ʦʧʝʨʘʮʠʠ ʅʇ-3.1 ʪʝʟʠ ʜʝʡʩʪʚʠʷ ʩʘ 

ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʘʤʬʠʙʠʡʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ. Ăɸʤʬʠʙʠʡʥʠʪʝ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʚʢʣʶʯʚʘʪ ʩʠʥʭʨʦ-

ʥʠʟʠʨʘʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʥʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʦʨʘʙʠ, ʧʦʜʚʦʜʥʠʮʠ, ʘʚʠʘʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʚʲ-

ʦʨʲʞʝʥʠʪʝ ʩʠʣʠ, ʚʦʜʝʱʠ ʩʚʦʝʪʦ ʥʘʯʘʣʦ ʦʪ ʤʦʨʝʪʦ. ʆʩʥʦʚʥʘ ʮʝʣ ʝ ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʙʨʝʛʘ ʥʘ ʚʦʡʩʢʠ 

, ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ ʠʣʠ ʪʘʢʪʠʯʝʩʢʠ ʛʨʫʧʠñ. 

ʉʲʩʪʘʚʲʪ ʥʘ ʤʦʨʩʢʠʷ ʜʝʩʘʥʪ ʩʝ ʦʧʨʝʜʝʣʷ, ʢʘʪʦ ʩʝ ʠʟʭʦʞʜʘ ʦʪ ʧʦʩʪʘʚʝʥʘʪʘ ʙʦʡʥʘ ʟʘʜʘʯʘ, ʦʙ-

ʩʪʘʥʦʚʢʘʪʘ ʚ ʨʘʡʦʥʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʠʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʜʝ-

ʩʘʥʪʘ ʥʘ ʙʨʝʛʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʝʣʠʪʝ ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʜʝʡʩʪʚʠʷ ʠ ʩʲʩʪʘʚʘ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʩʠʣʠ ʜʝʩʘʥʪʠʪʝ 

ʩʝ ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ: 

¶ ʦʧʝʨʘʪʠʚʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʠ - ʩʪʦʚʘʨʚʘ ʩʝ ʛʨʫʧʠʨʦʚʢʘ, ʚʢʣʶʯʚʘʱʘ ʩʲʝʜʠʥʝʥʠʷ ʠ ʯʘʩʪʠ 

ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʚʲʦʨʲʞʝʥʠ ʩʠʣʠ; 

¶ ʦʧʝʨʘʪʠʚʥʠ - ʩʪʦʚʘʨʚʘʪ ʩʝ ʥʷʢʦʣʢʦ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʦ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʤʝʭʘʥʠ-

ʟʠʨʘʥʠ ʙʨʠʛʘʜʠ ʠ ʙʨʠʛʘʜʘ ʤʦʨʩʢʘ ʧʝʭʦʪʘ); 
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¶ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠ - ʩʪʦʚʘʨʚʘ ʩʝ ʝʜʥʦ ʫʩʠʣʝʥʦ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ; 

¶ ʪʘʢʪʠʯʝʩʢʠ - ʤʝʭʘʥʠʟʠʨʘʥʘ (ʪʘʥʢʦʚʘ) ʙʨʠʛʘʜʘ, ʙʨʠʛʘʜʘ ʤʦʨʩʢʘ ʧʝʭʦʪʘ ʠʣʠ ʫʩʠʣʝʥ 

ʤʝʭʘʥʠʟʠʨʘʥ ʙʘʪʘʣʴʦʥ; 

¶ ʩʲʩ ʩʧʝʮʠʘʣʥʦ ʥʘʟʥʘʯʝʥʠʝ - ʩʪʦʚʘʨʚʘ ʩʝ ʚʦʡʩʢʦʚʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʜʦ ʨʦʪʘ ʟʘ ʠʟʧʲʣ-

ʥʝʥʠʝ ʥʘ ʜʠʚʝʨʩʠʦʥʥʠ ʠ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ. 

ʄʦʨʩʢʠʪʝ ʜʝʩʘʥʪʠ ʩʝ ʩʪʦʚʘʨʚʘʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ: 

¶ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʧʨʦʣʠʚʥʠ ʟʦʥʠ, ʚʘʞʥʠ ʨʘʡʦʥʠ ʥʘ ʢʨʘʡʙʨʝʞʠʝʪʦ ʠ ʦʩʪʨʦʚʠ, ʚʦʝʥʥʦ-

ʤʦʨʩʢʠ ʙʘʟʠ ʠ ʜʨʫʛʠ ʙʨʝʛʦʚʠ ʦʙʝʢʪʠ ʥʘ ʧʨʦʪʠʚʥʠʢʘ, ʚʘʞʥʠ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʦʪʦ ʢʨʘʡʥʦ ʩʲʩ-

ʪʦʷʥʠʝ; 

¶ ʩʲʜʝʡʩʪʚʠʝ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʚʦʡʩʢʠʪʝ, ʜʝʡʩʪʚʘʱʠ ʥʘ ʧʨʠʤʦʨʩʢʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

ɿʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʤʦʨʩʢʠ ʜʝʩʘʥʪ ʩʝ ʧʨʠʚʣʠʯʘʪ ʩʲʝʜʠʥʝʥʠʷ ʠ ʯʘʩʪʠ ʥʘ ʩʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩ-

ʢʠ, ɺɺʉ ʠ ʇɺʆ ʠ ʚʩʠʯʢʠ ʨʦʜʦʚʝ ʩʠʣʠ ʥʘ ɺʄʉ. ɿʘ ʚʩʝʢʠ ʨʘʡʦʥ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʩʝ ʬʦʨʤʠʨʘʪ ʩʠʣʠ ʟʘ 

ʩʪʦʚʘʨʚʘʥʝ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʧʨʝʭʦʜʘ ʥʘ ʜʝʩʘʥʪʘ ʧʦ ʤʦʨʝ, ʩʪʦʚʘʨʚʘʥʝʪʦ ʠ 

ʧʦʜʜʲʨʞʘʥʝ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʙʨʝʛʘ. ɿʘ ʢʦʤʘʥʜʠʨ ʥʘ ʩʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʩʝ ʥʘʟʥʘʯʘʚʘ ʝʜʠʥ ʦʪ ʢʦ-

ʤʘʥʜʠʨʠʪʝ ʥʘ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʬʣʦʪʘ. ʊʦʡ ʦʪʛʦʚʘʨʷ ʟʘ ʪʦʚʘʨʝʥʝʪʦ ʥʘ ʜʝʩʘʥʪʘ, ʧʨʝʭʦʜʘ ʤʫ ʧʦ ʤʦʨʝ, 

ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪʘ ʚ ʥʘʟʥʘʯʝʥʠʷ ʨʘʡʦʥ, ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʦʛʥʝʚʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʟʚʨʲ-

ʱʘʥʝʪʦ ʥʘ ʩʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ, ʦʛʥʝʚʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʠ ʦʛ-

ʥʝʚʦʪʦ ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʜʝʩʘʥʪʘ ʥʘ ʙʨʝʛʘ, ʟʘ ʦʪʙʨʘʥʘʪʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʜʝʩʘʥʪʘ ʧʨʠ 

ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ, ʟʘ ʧʦʜʚʦʟʘ ʥʘ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ ʠ ʟʘ ʝʚʘʢʫʘʮʠʷʪʘ ʥʘ ʨʘʥʝʥʠʪʝ ʠ ʙʦʣʥʠʪʝ. 

ɿʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ ʩʝ ʬʦʨʤʠʨʘʪ ʨʘʟʣʠʯʥʠ ʧʦ ʩʲʩʪʘʚ ʠ ʟʘʜʘʯʠ ʛʨʫʧʠ, ʢʦʠ-

ʪʦ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʦʩʠʛʫʨʷʪ ʜʝʩʘʥʪʠʨʘʱʠʪʝ ʩʠʣʠ ʚ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ 

ʚʢʣʶʯʚʘʪ: ʜʝʩʘʥʪʥʠ ʦʪʨʷʜʠ, ʦʪʨʷʜ ʢʦʨʘʙʠ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ, ʫʜʘʨʥʠ, ʧʦʠʩʢʦʚʦ-ʫʜʘʨʥʠ ʛʨʫʧʠ, 

ʦʩʠʛʫʨʷʚʘʱʠ ʛʨʫʧʠ, ʛʨʫʧʘ ʢʦʨʘʙʠ ʟʘ ʦʭʨʘʥʘ ʥʘ ʚʦʜʥʠʷ ʨʘʡʦʥ, ʙʘʟʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ, ʜʝʤʦʥʩʪʨʘ-

ʪʠʚʥʠ ʠ ʣʲʞʣʠʚʠ ʛʨʫʧʠ ʦʪ ʢʦʨʘʙʠ.  

ɼʝʩʘʥʪʥʠʪʝ ʦʪʨʷʜʠ (ɼɽʉʆ) ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʝʚʦʟ ʥʘ ʚʦʡʩʢʠʪʝ ʦʪ ʜʝʩʘʥʪʘ ʠ ʩʪʦʚʘʨʚʘ-

ʥʝʪʦ ʠʤ ʚ ʥʘʟʥʘʯʝʥʠʪʝ ʨʘʡʦʥʠ ʠ ʚʢʣʶʯʚʘʪ ʜʝʩʘʥʪʥʠ ʢʦʨʘʙʠ, ʪʨʘʥʩʧʦʨʪʠ, ʩʠʣʠ ʟʘ ʦʭʨʘʥʝʥʠʝ ʠ ʦʩʠ-

ʛʫʨʷʚʘʥʝ. ɿʘ ʢʦʤʘʥʜʠʨ ʥʘ ɼɽʉʆ, ʚʢʣʶʯʚʘʱ ʜʝʩʘʥʪʥʠ ʢʦʨʘʙʠ ʩʝ ʥʘʟʥʘʯʘʚʘ, ʢʘʪʦ ʧʨʘʚʠʣʦ ʩʝ ʥʘʟʥʘ-

ʯʘʚʘ ʢʦʤʘʥʜʠʨʘ ʥʘ ʩʲʝʜʠʥʝʥʠʝʪʦ ʜʝʩʘʥʪʥʠ ʢʦʨʘʙʠ. ɿʘ ʢʦʤʘʥʜʠʨ ʥʘ ɼɽʉʆ, ʚʢʣʶʯʚʘʱ ʪʨʘʥʩʧʦʨʪʥʠ 

ʢʦʨʘʙʠ - ʢʦʤʘʥʜʠʨʘ ʥʘ ʩʠʣʠʪʝ ʟʘ ʦʭʨʘʥʝʥʠʝ ʥʘ ʪʦʟʠ ʜʝʩʘʥʪʝʥ ʦʪʨʷʜ. 

ʆʪʨʷʜʲʪ ʢʦʨʘʙʠ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ (ʆʂʆʇ) ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ 

ʦʛʥʝʚʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʟʚʨʲʱʘʥʝʪʦ ʥʘ ʩʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ, ʦʛʥʝʚʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʦʛʥʝʚʘʪʘ ʧʦʜ-

ʜʨʲʞʢʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʠ ʦʛʥʝʚʦʪʦ ʩʲʧʨʦʚʦʞʜʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʜʝʩʘʥʪʘ ʥʘ ʙʨʝʛʘ ʠ ʚʢʣʶʯʚʘ 

ʨʘʢʝʪʥʦ-ʘʨʪʠʣʝʨʠʡʩʢʠ (ʧʘʪʨʫʣʥʠ) ʢʦʨʘʙʠ ʠ ʢʘʪʝʨʠ. ʅʘ ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʢʦʨʘʙʠʪʝ ʦʪ ʆʂʆʇ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʪʙʨʘʥʘ ʥʘ ʧʨʝʜʥʠʪʝ ʜʝʩʘʥʪʥʠ ʦʪʨʷʜʠ. ɿʘ ʢʦʤʘʥʜʠʨ ʥʘ ʆʂʆʇ ʩʝ ʥʘʟʥʘʯʘʚʘ ʢʦ-

ʤʘʥʜʠʨʘ ʥʘ ʩʲʝʜʠʥʝʥʠʝʪʦ ʨʘʢʝʪʥʦ-ʘʨʪʠʣʝʨʠʡʩʢʠ (ʧʘʪʨʫʣʥʠ) ʢʦʨʘʙʠ.  

ʂʦʨʘʙʥʠʪʝ ʫʜʘʨʥʠ ʛʨʫʧʠ (ʂʋɻ) ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʪʙʨʘʥʘ ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʦʪʨʷʜʠ ʥʘ ʧʨʝ-

ʭʦʜʘ ʧʦ ʤʦʨʝ ʠ ʚ ʨʘʡʦʥʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʠ ʚʢʣʶʯʚʘʪ ʨʘʢʝʪʥʦ-ʘʨʪʠʣʝʨʠʡʩʢʠ ʢʦʨʘʙʠ ʠ ʢʘʪʝʨʠ. 

ʂʦʨʘʙʥʠʪʝ ʧʦʠʩʢʦʚʦ-ʫʜʘʨʥʠ ʛʨʫʧʠ (ʂʇʋɻ) ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʦʠʩʢ ʠ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ 

ʧʦʜʚʦʜʥʠʮʠʪʝ ʥʘ ʧʨʦʪʠʚʥʠʢʘ ʚ ʨʘʡʦʥʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ɼɽʉʆ, ʥʘ ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʠ ʚ ʨʘʡʦʥʘ ʟʘ 

ʩʪʦʚʘʨʚʘʥʝ ʠ ʚʢʣʶʯʚʘʪ ʚ ʩʲʩʪʘʚʘ ʩʠ ʧʘʪʨʫʣʥʠ ʢʦʨʘʙʠ. 

ʆʩʠʛʫʨʷʚʘʱʠʪʝ ʛʨʫʧʠ ʩʝ ʩʲʟʜʘʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʘʤʠʩʲʣʘ ʟʘ ʜʝʡʩʪʚʠʷ, ʦʙʩʪʘʥʦʚʢʘʪʘ ʥʘ 

ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʠ ʚ ʨʘʡʦʥʘ ʟʘ ʩʪʦʚʘʨʚʘʥʝ. 
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ʄʠʥʦʯʠʩʪʘʯʥʠʪʝ ʛʨʫʧʠ (ʄʏɻ) ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʢʦʨʘʙʠʪʝ 

ʦʪ ʤʠʥʠ ʚ ʨʘʡʦʥʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ɼɽʉʆ, ʥʘ ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʠ ʚ ʨʘʡʦʥʘ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʠ ʚʢʣʶʯ-

ʚʘʪ ʤʠʥʦʯʠʩʪʘʯʥʠʪʝ ʢʦʨʘʙʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʜʢʣʘʩʠ. 

ɻʨʫʧʠʪʝ ʟʘ ʨʘʟʛʨʘʞʜʘʥʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʦʢʘʨʚʘʥʝ ʥʘ ʧʨʦʭʦʜʠ ʚ ʇɼɿ ʚʲʚ ʚʦʜʘʪʘ ʠ ʥʘ 

ʙʨʝʛʘ ʚ ʧʫʥʢʪʦʚʝʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ. ʉʲʩʪʦʷʪ ʩʝ ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩʘʧʴʦʨʠ ʠ ʣʝʢʦʚʦʜʦʣʘʟʠ, ʟʘʜʝʣʝʥʠ 

ʦʪ ʠʥʞʝʥʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ɺʄʉ ʠ ʜʝʩʘʥʪʘ, ʘ ʩʲʱʦ ʪʘʢʘ ʦʪ ʢʦʨʘʙʠ ʠ ʢʘʪʝʨʠ, ʦʙʦʨʫʜʚʘʥʠ ʩʲʩ ʩʨʝʜʩʪ-

ʚʘ ʟʘ ʨʘʟʤʠʥʠʨʘʥʝ. 

ɻʨʫʧʠʪʝ ʟʘ ʨʘʟʫʟʥʘʚʘʥʝ ʠ ʥʘʙʣʶʜʝʥʠʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʚʲʟʜʫʰʥʠʷ ʠ ʥʘʜʚʦʜʥʠʷ ʧʨʦʪʠʚʥʠʢ, ʦʧʦʚʝʩʪʷʚʘʥʝ ʟʘ ʥʝʛʦ ʩʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʠ ʜʘʚʘʥʝ ʧʦ ʮʝʣʝʫ-

ʢʘʟʚʘʥʝ ʥʘ ʫʜʘʨʥʠʪʝ ʩʠʣʠ ʠ ʚʢʣʶʯʚʘʪ ʢʦʨʘʙʠ ʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ, ʢʘʢʪʦ ʠ ʙʨʝʛʦʚʠ ʈʃʉ. 

ɻʨʫʧʠʪʝ ʟʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʝʥ ʜʦʟʦʨ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʢʦʨʘʙʠ ʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ ʟʘ ʨʘʜʠʦʣʦ-

ʢʘʮʠʦʥʝʥ ʜʦʟʦʨ ʩ ʧʫʥʢʪʦʚʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʚʝʞʜʘʥʝ ʥʘ ʠʟʪʨʝʙʠʪʝʣʥʘʪʘ ʘʚʠʘʮʠʷ ʠ ʩʘ ʧʨʝʜʥʘʟ-

ʥʘʯʝʥʠ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʠʷ ʧʨʦʪʠʚʥʠʢ ʠ ʥʘʩʦʯʚʘʥʝ ʢʲʤ ʥʝʛʦ ʥʘ ʠʟʪʨʝʙʠʪʝʣ-

ʥʘʪʘ ʘʚʠʘʮʠʷ. 

ɻʨʫʧʠʪʝ ʟʘ ʨʘʜʠʦʝʣʝʢʪʨʦʥʥʘ ʙʦʨʙʘ (ʈɽɹ) ʚʢʣʶʯʚʘʪ ʥʘʜʚʦʜʥʠ ʢʦʨʘʙʠ ʠ ʩʘʤʦʣʝʪʠ (ʚʝʨʪʦʣʝ-

ʪʠ), ʦʙʦʨʫʜʚʘʥʠ ʩʲʩ ʩʨʝʜʩʪʚʘ ʟʘ ʈɽɹ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʯʘʩʪʠ ʟʘ ʈɽɹ ʥʘ ɺʄʉ. ʊʝ ʩʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʦʜʘʚʷʥʝ ʥʘ ʨʘʜʠʦʝʣʝʢʪʨʦʥʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʠ ʦʨʲʞʠʝʪʦ 

ʥʘ ʧʨʦʪʠʚʥʠʢʘ. 

ʍʠʜʨʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʢʦʨʘʙʠ ʠ ʯʘʩʪʠ ʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʩʣʫʞʙʘ ʥʘ ʬʣʦʪʘ ʠ 

ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʦʚʘʨʝʥʝʪʦ, ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʠ ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪʘ, ʘ 

ʩʲʱʦ ʪʘʢʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʆʂʆʇ ʠ ʪʨʘʣʥʠʪʝ ʛʨʫʧʠ. 

ʄʘʥʝʚʨʝʥʠʪʝ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʠʪʝʣʥʠ ʦʪʨʷʜʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʢʦʨʘʙʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʦʠʩʢʦ-

ʚʦ-ʩʧʘʩʠʪʝʣʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʝʩʘʥʪʘ ʧʨʠ ʧʨʝʭʦʜʘ ʤʫ ʧʦ ʤʦʨʝ ʠ ʚ ʨʘʡʦʥʘ ʟʘ ʩʪʦʚʘʨʚʘʥʝ. 

ʆʪʨʷʜʠʪʝ ʢʦʨʘʙʠ ʟʘ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʦʧʲʣʚʘʥʝ ʥʘ ʟʘʧʘʩʠʪʝ ʦʪ 

ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ ʠ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʠʣʠʪʝ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʧʨʠ ʧʨʝʭʦʜʘ ʧʦ ʤʦʨʝ ʠ 

ʚ ʨʘʡʦʥʘ ʟʘ ʩʪʦʚʘʨʚʘʥʝ. 

ʉʲʝʜʠʥʝʥʠʝʪʦ (ʛʨʫʧʘʪʘ) ʢʦʨʘʙʠ ʟʘ ʦʭʨʘʥʘ ʥʘ ʚʦʜʥʠʷ ʨʘʡʦʥ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ 

ʥʘ ʚʠʜʦʚʝʪʝ ʦʪʙʨʘʥʠ
2
 ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʢʦʨʘʙʠ ʚ ʨʘʡʦʥʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ. ɺ ʥʝʛʦ ʩʝ ʚʢʣʶʯʚʘʪ ʢʦʨʘʙʠ, 

ʩʘʤʦʣʝʪʠ ʠ ʚʝʨʪʦʣʝʪʠ ʦʪ ʩʲʩʪʘʚʘ ʥʘ ʩʠʣʠʪʝ ʟʘ ʦʭʨʘʥʝʥʠʝ ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʦʪʨʷʜʠ ʠ ʦʪ ʜʨʫʛʠ ʛʨʫʧʠ, 

ʢʦʠʪʦ ʩ ʧʨʠʩʪʠʛʘʥʝʪʦ ʩʠ ʚ ʨʘʡʦʥʘ ʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʩʝ ʧʨʝʩʪʨʦʷʚʘʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʦʝʥ ʨʝʜ. ɿʘ ʢʦʤʘʥʜʠʨ ʥʘ ʦʭʨʘʥʘʪʘ ʥʘ ʚʦʜʥʠʷ ʨʘʡʦʥ ʩʝ ʥʘʟʥʘʯʘʚʘ ʝʜʠʥ ʦʪ ʢʦʤʘʥʜʠʨʠʪʝ ʥʘ ʩʲʝʜʠ-

ʥʝʥʠʷ ʧʘʪʨʫʣʥʠ ʠʣʠ ʤʠʥʦʯʠʩʪʘʯʥʠ ʢʦʨʘʙʠ. 

ʃʲʞʣʠʚʠʪʝ ʛʨʫʧʠ (ʦʪʜʝʣʥʠ ʢʦʨʘʙʠ) ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʩʲʩʪʘʚʘ ʥʘ ɼɽʉʆ ʩ ʮʝʣ ʟʘʙʣʫʞʜʘʚʘʥʝ ʥʘ 

ʧʨʦʪʠʚʥʠʢʘ ʦʪʥʦʩʥʦ ʥʝʛʦʚʠʷ ʩʲʩʪʘʚ ʠ ʟʘ ʦʪʚʣʠʯʘʥʝ ʧʦ ʪʷʭ ʘʪʘʢʠʪʝ ʠ ʦʨʲʞʠʝʪʦ ʤʫ. 

ɼʝʤʦʥʩʪʨʘʪʠʚʥʠʪʝ ʛʨʫʧʠ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʩʪʦʚʘʨʚʘʥʝ ʥʘ ʜʝʩʘʥʪ ʥʘ 

ʣʲʞʣʠʚʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʟʘʪʨʫʜʥʷʚʘʥʝ ʥʘ ʧʨʦʪʠʚʥʠʢʘ ʚ ʨʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʛʣʘʚʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʚ ʨʘʡʦʥʘ ʥʘ ʧʨʝʭʦʜʘ ʠ ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪʘ ʦʪ 

ʤʘʱʘʙʠʪʝ ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʜʝʡʩʪʚʠʷ ʠ ʥʘʣʠʯʥʠʪʝ ʩʠʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʥʝ ʚʩʠʯʢʠ, ʘ ʩʘʤʦ ʯʘʩʪ 

ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʛʨʫʧʠ ʠʣʠ ʜʘ ʩʝ ʩʲʚʤʝʩʪʷʪ ʬʫʥʢʮʠʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ. ʅʘʧʨʠʤʝʨ ʧʨʠ ʦʪʩʲʩ-

ʪʚʠʝ ʥʘ ʤʠʥʥʘ ʦʧʘʩʥʦʩʪ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʤʠʥʦʯʠʩʪʘʯʥʠ ʛʨʫʧʠ, ʘ ʧʨʠ ʩʢʨʠʪʥʦ ʩʪʦ-

ʚʘʨʚʘʥʝ ʥʘ ʥʝʛʦʣʝʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʤʦʛʘʪ ʜʘ ʦʪʩʲʩʪʚʘʪ ʆʂʆʇ ʠ ʜʨʫʛʠ ʛʨʫʧʠ. 

                                                                 
2
 ʇʨʦʪʠʚʦʚʲʟʜʫʰʥʘ, ʧʨʦʪʠʚʦʧʦʜʚʦʜʥʘ, ʧʨʦʪʠʚʦʢʦʨʘʙʥʘ, ʧʨʦʪʠʚʦʤʠʥʥʘ ʠ ʧʨ. 
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ʄʦʨʩʢʘʪʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ, ʨʘʟʛʣʝʜʘʥʘ ʢʘʪʦ ʚʠʜ ʚʦʝʥʥʠ ʜʝʡʩʪʚʠʷ, ʧʨʠʪʝʞʘʚʘ ʥʷʢʦʠ ʦʩʦ-

ʙʝʥʦʩʪʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʠ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʥʝʡʥʦʪʦ ʧʨʦʚʝʞʜʘʥʝ. 

ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʤʦʨʩʢʠ ʜʝʩʘʥʪ ʩʨʝʱʫ ʜʦʙʨʝ ʧʦʜʛʦʪʚʝʥʘ, ʝʰʝʣʦʥʠʨʘʥʘ ʠ 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪʙʨʘʥʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʟʘʛʫʙʠ, ʢʦʠʪʦ ʱʝ ʩʲʟʜʘʜʝ ʜʝʤʦʨʘʣʠʟʠʨʘʱ ʝʬʝʢʪ 

ʚʲʨʭʫ ʚʦʡʩʢʠʪʝ ʠ ʦʪʨʠʮʘʪʝʣʥʦ ʥʘʩʪʨʦʝʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʤʥʝʥʠʝ. ʊʝʟʠ ʜʝʡʩʪʚʠʷ ʩʘ ʭʘʨʘʢʪʝʨʥʠ 

ʠ ʩʘ ʩʝ ʠʟʧʦʣʟʚʘʣʠ ʧʨʝʟ ʧʲʨʚʘʪʘ ʠ ʚʪʦʨʘʪʘ ʩʚʝʪʦʚʥʠ ʚʦʡʥʠ, ʥʦ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ, ʚʲʧʨʝʢʠ ʦʩʠʛʫʨʷ-

ʚʘʥʝʪʦ ʥʘ ʫʩʧʝʭ, ʥʝ ʩʘ ʧʨʠʝʤʣʠʚʠ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪ ʥʘ ʙʨʷʛ, ʢʦʡʪʦ ʥʝ ʝ ʦʙʦʨʫʜʚʘʥ ʠ ʥʝ ʩʝ ʦʪʙʨʘʥʷʚʘ 

ʘʥʛʘʞʠʨʘ ʛʦʣʷʤ ʨʝʩʫʨʩ ʦʪ ʦʩʠʛʫʨʷʚʘʱʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʚ ʜʨʫʛʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʜʨʫʛʠ ʟʘʜʘʯʠ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʤʦʨʩʢʠ ʜʝʩʘʥʪʥʠ ʦʧʝʨʘʮʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʜʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ. 

ʊʝʟʠ ʫʩʣʦʚʠʷ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʦʪʠʚʥʠʢʘ, ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʨʘʡʦʥʘ ʚ 

ʧʨʦʪʠʚʦʜʝʩʘʥʪʥʦ ʦʪʥʦʰʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʠʩʦʢʦʪʦʯʥʠ ʧʨʦʪʠʚʦʢʦʨʘʙʥʠ ʨʘʢʝʪʥʠ ʢʦʤʧʣʝʢʩʠ ʩ 

ʛʦʣʷʤʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʊʝʟʠ ʫʩʣʦʚʠʷ, ʢʘʢʪʦ ʠ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʩʘ ʦʧʨʝ-

ʜʝʣʷʱʠ ʠ ʟʘ ʠʟʙʦʨʘ ʥʘ ʩʠʣʠ, ʩʨʝʜʩʪʚʘ, ʢʘʢʪʦ ʠ ʟʘ ʚʠʜʘ ʥʘ  ʜʝʩʘʥʪʘ ï ʤʦʨʩʢʠ ʠʣʠ ʚʲʟʜʫʰʝʥ. 

ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʜʝʩʘʥʪʥʦ-ʦʧʘʩʥʠʪʝ ʫʯʘʩʪʲʮʠ 

ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʠ ʨʘʢʝʪʥʠ ʠ ʘʨʪʠʣʝʨʠʡʩʢʠ ʩʠʩʪʝʤʠ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ 

ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘ ʧʨʝʜʩʪʦʷʱʠ ʤʦʨʩʢʠ ʜʝʩʘʥʪʥʠ ʜʝʡʩʪʚʠʷ ʚʩʝ ʧʦʚʝʯʝ ʠʟʢʣʶʯʚʘʪ ʠʣʠ 

ʤʠʥʠʤʠʟʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʦʨʩʢʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ ʦʪ ʤʘʱʘʙʘ ʠ ʚʠʜʘ ʥʘ 

Ăʅʦʨʤʘʥʜʠʷñ. ɽʬʝʢʪʲʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʦʣʝʤʠ ʧʦ ʤʘʱʘʙ ʠ ʦʛʥʝʚʠ ʧʦʪʝʥʮʠʘʣ ʩʠʣʠ ʥʝ ʝ ʩʲʠʟ-

ʤʝʨʠʤ ʩʲʩ ʟʘʛʫʙʠʪʝ, ʢʦʠʪʦ ʱʝ ʩʝ ʧʦʣʫʯʘʪ ʠ ʝʬʝʢʪʘ, ʢʦʡʪʦ ʱʝ ʩʝ ʧʨʝʜʠʟʚʠʢʘ ʚ ʦʙʱʝʩʪʚʦʪʦ. ɿʘ ʜʘ ʩʝ 

ʠʟʙʝʛʥʘʪ ʪʝʟʠ ʥʝʛʘʪʠʚʥʠ ʤʦʤʝʥʪʠ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʮʝʣʠʪʝ, ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʠʟʧʦʣʟ-

ʚʘʪ ʜʝʩʘʥʪʥʠ ʛʨʫʧʠ ʦʪ ʩʠʣʠ ʟʘ ʩʧʝʮʠʘʣʥʠ ʦʧʝʨʘʮʠʠ. ʊʝ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʦʩʥʦʚʥʦ ʩ ʚʲʟʜʫʰʝʥ 

ʪʨʘʥʩʧʦʨʪ ʜʦ ʨʘʡʦʥʘ ʟʘ ʜʝʩʘʥʪʠʨʘʥʝ ʚ ʪʲʤʥʘʪʘ ʯʘʩʪ ʦʪ ʜʝʥʦʥʦʱʠʝʪʦ ʠʣʠ ʚ ʫʩʣʦʚʠʷ ʥʘ ʟʘʪʨʫʜʥʝʥʘ 

ʚʠʜʠʤʦʩʪ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʝʟʠ ʜʝʩʘʥʪʠ ʝ ʜʘ ʩʝ ʥʝʫʪʨʘʣʠʟʠʨʘ ʩʲʧʨʦʪʠʚʘʪʘ ʠ ʩʝ ʩʚʝʜʘʪ ʜʦ ʤʠʥʠ-

ʤʫʤ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʧʨʦʪʠʚʦʩʪʦʷʱʠʪʝ ʩʠʣʠ, ʜʘ ʩʝ ʦʚʣʘʜʝʷʪ ʚʘʞʥʠ ʦʙʝʢʪʠ ʦʪ ʩʠʩ-

ʪʝʤʘʪʘ ʟʘ ʙʨʝʛʦʚʘ ʦʪʙʨʘʥʘ, ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʢʨʠʪʠʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ ʩʝ ʦʩʠʛʫ-

ʨʷʚʘʪ ʨʘʡʦʥʠ ʟʘ ʜʝʙʘʨʢʠʨʘʥʝ ʥʘ ʜʝʩʘʥʪʥʠ ʩʲʜʦʚʝ, ʢʦʠʪʦ ʜʘ ʩʪʦʚʘʨʷʪ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʩʦʙʩʪʚʝʥʠ-

ʪʝ ʩʠʣʠ. 

ɺ ʪʘʟʠ ʩʠʪʫʘʮʠʷ ʠ ʧʨʠ ʪʘʢʘʚʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʲʱʦ ʩʲʱʝʩʪʚʫʚʘ ʚʝʨʦʷʪʥʦʩʪ ʦʪ ʥʘʥʘʩʷʥʝ ʥʘ 

ʫʜʘʨʠ ʧʦ ʦʩʥʦʚʥʠʪʝ ʜʝʩʘʥʪʠʨʘʱʠ ʩʠʣʠ, ʥʦ ʪʝ ʩʘ ʧʦ-ʩʢʦʨʦ ʝʜʠʥʠʯʥʠ, ʦʪ ʜʘʣʝʢʦʙʦʡʥʠ ʩʠʩʪʝʤʠ ʠ 

ʠʟʪʨʝʙʠʪʝʣʥʦ-ʙʦʤʙʘʨʜʠʨʦʚʲʯʥʘ ʘʚʠʘʮʠʷ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʥʘʜʝʞʜʥʘ 

ʧʨʦʪʠʚʦʚʲʟʜʫʰʥʘ ʠ ʧʨʦʪʠʚʦʨʘʢʝʪʥʘ ʦʪʙʨʘʥʘ. ʈʘʟʙʠʨʘ ʩʝ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʫʩʧʝʭʘ ʠ ʜʘ ʩʝ ʩʚʝʜʘʪ 

ʟʘʛʫʙʠʪʝ ʜʦ ʤʠʥʠʤʫʤ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʦʭʨʘʥʠ ʠ ʦʪʙʨʘʥʠ. 

ʆʪ ʠʟʣʦʞʝʥʠʪʝ ʬʘʢʪʠ ʠ ʘʥʘʣʠʟʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 

¶ ʜʝʩʘʥʪʥʘʪʘ ʦʧʝʨʘʮʠʷ ʝ ʩʣʦʞʥʘ ʙʦʡʥʘ ʜʝʡʥʦʩʪ ʠ ʠʟʠʩʢʚʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʠ ʩʲʛʣʘʩʫʚʘ-

ʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʭʘʨʘʢʪʝʨ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ ʦʪ ʚʠʜʦʚʝʪʝ ʠ ʨʦʜʦʚʝʪʝ ʩʠʣʠ; 

¶ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ ʠʟʠʩʢʚʘ ʘʥʛʘʞʠʨʘʥʝʪʦ ʥʘ ʟʥʘʯʠʪʝʣʝʥ ʨʝʩʫʨʩ ʦʪ 

ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ; 

¶ ʚ ʩʲʚʨʝʤʝʥʥʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʘʱʘʙʥʘ ʤʦʨʩʢʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ, ʚʢʣʶʯ-

ʚʘʱʘ ʘʢʪʠʚʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʝ ʤʘʣʢʦ ʚʝʨʦʷʪʥʦ. 
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¶ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʝ ʧʣʘʥʠʨʘʪ ʝ ʫʜʘʯʥʦ ʜʝʩʘʥʪʥʠʪʝ ʜʝʡʩʪʚʠʷ 

ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʦʪ ʩʠʣʠ ʟʘ ʩʧʝʮʠʘʣʥʠ ʦʧʝʨʘʮʠʠ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʟʜʫʰʝʥ ʪʨʘʥʩʧʦʨʪ, ʢʦʠʪʦ 

ʜʘ ʦʩʠʛʫʨʷʪ ʨʘʡʦʥ ʟʘ ʩʪʦʚʘʨʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʠʣʠ. 

ɺʦʝʥʥʦʤʦʨʩʢʘʪʘ ʠʩʪʦʨʠʷ ʧʦʟʥʘʚʘ ʥʝ ʝʜʠʥ ʩʣʫʯʘʡ, ʚ ʢʦʡʪʦ ʤʦʨʩʢʘʪʘ ʜʝʩʘʥʪʥʘ ʦʧʝʨʘʮʠʷ, ʢʘ-

ʪʦ ʦʩʦʙʝʥʦ ʩʣʦʞʥʘ ʩʲʚʤʝʩʪʥʘ ʦʧʝʨʘʮʠʷ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʧʨʠ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʥʘ 

ʇʨʠʤʦʨʩʢʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʝ ʟʘʝʤʘʣʘ ʦʩʥʦʚʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʚʲʦʨʲʞʝʥʠʷ ʢʦʥʬʣʠʢʪ. ʇʨʠ ʪʦʚʘ 

ʥʝʫʩʧʝʭʲʪ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʪʠʚʦʜʝʩʘʥʪʥʘʪʘ ʦʪʙʨʘʥʘ ʥʘ ʢʨʘʡʙʨʝʞʠʝʪʦ ʥʘʡ-ʯʝʩʪʦ ʝ ʚʦʜʠʣ 

ʜʦ ʟʘʛʫʙʠ ʟʘ ʦʪʙʨʘʥʷʚʘʥʘʪʘ ʩʪʨʘʥʘ ʚ ʦʧʝʨʘʪʠʚʝʥ ʠʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʤʘʱʘʙ. ɽʪʦ ʟʘʱʦ ʪʝʦʨʝʪʠʯʥʠʪʝ 

ʦʩʥʦʚʠ ʥʘ ʜʝʩʘʥʪʥʠʪʝ ʜʝʡʩʪʚʠʷ ʟʘʝʤʘʪ ʚʘʞʥʦ ʤʷʩʪʦ ʚ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʚʦ-

ʝʥʥʦʤʦʨʩʢʠʪʝ ʦʬʠʮʝʨʠ. ʏʨʝʟ ʪʷʭ ʢʦʤʘʥʜʥʠʷ ʩʲʩʪʘʚ ʦʪ ɺʄʉ ʧʦʣʫʯʘʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʟʘ 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʚʦʜʝʥʝ ʥʘ ʰʠʨʦʢ ʢʨʲʛ ʦʪʙʨʘʥʠʪʝʣʥʠ ʠ ʥʘʩʪʲʧʘʪʝʣʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ. ʅʝ ʥʘ ʧʦʩ-

ʣʝʜʥʦ ʤʷʩʪʦ ʪʘʟʠ ʪʝʦʨʠʷ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʦʩʠʛʫʨʷʚʘ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʩʠʣʠʪʝ ʟʘ ʫʯʘʩʪʠʝ ʚ 

ʥʝʙʦʡʥʘ ʝʚʘʢʫʘʮʠʦʥʥʘ ʦʧʝʨʘʮʠʷ ʥʘ ʩʲʝʜʠʥʝʥʠʝ ʦʪ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʠ ʩʠʣʠ, ʢʘʪʦ ʩʧʝʮʠʬʠʯʥʘ ʬʦʨ-

ʤʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ɺʄʉ ʚ ʤʠʨʥʦ ʚʨʝʤʝ. 
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ʋʏɸʉʊʀɽ ʅɸ ʌʆʈʄʀʈʆɺɸʅʀʗʊɸ ɿɸ ʅɸɹʃʖɼɽʅʀɽ  

ʀ ʉɺʈʒɿʂɸ (ʅʠʉ) ʆʊ ɺʄʉ ɺ ʆʇɽʈɸʎʀʗ ʇʆ ʂʆʅʊʈʆʃ 

ʅɸ ʂʆʈɸɹʆʇʃɸɺɸʅɽʊʆ 
 

ʂʘʧʠʪʘʥ II ʨʘʥʛ ʜ-ʨ ɾʠʚʢʦ ʉ. ʁʦʨʜʘʥʦʚ 
 

 
ʌʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʦʪ ɺʄʉ ʥʦʩʷʪ ʥʝʧʨʝʢʲʩʥʘʪʘ ʩʣʫʞʙʘ ʧʦ ʥʘʙʣʶ-

ʜʝʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʫʯʘʩʪʚʘʪ ʚ ʮʝʣʠʷ ʩʧʝʢʪʲʨ ʤʦʨʩʢʠ ʦʧʝ-

ʨʘʮʠʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ. ʉʧʦʨʝʜ ɼʦʢʪʨʠʥʘʪʘ ʟʘ ʤʦʨʩʢʠʪʝ 

ʦʧʝʨʘʮʠʠ (ʅʇ ï 3.1), ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʝ ʦʧʨʝʜʝʣʝʥ ʢʘʪʦ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ɺʄʉ ʟʘ ʫʯʘʩ-

ʪʠʝ ʚ ʤʠʩʠʠʪʝ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ
3
. ʇʫʙʣʠʢʘʮʠʷʪʘ ʥʘ ʅɸʊʆ ATP-71 ʦʧʨʝʜʝʣʷ ʢʦʥʪʨʦʣa ʥʘ ʢʦ-

ʨʘʙʦʧʣʘʚʘʥʝʪʦ ʢʘʪʦ: ʦʧʝʨʘʮʠʷ ʧʦ ʧʦʠʩʢ, ʦʪʢʨʠʚʘʥʝ, ʩʣʝʜʝʥʝ, ʨʘʟʧʠʪʚʘʥʝ, ʘ ʢʦʛʘʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʢʘʯʚʘʥʝ ʥʘ ʙʦʨʜʘ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ ʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ, ʝʢʠʧʘʞʘ ʠ ʪʦʚʘ-

ʨʘ
4
. ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʱʝ ʠʟʧʦʣʟʚʘʤ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʜʘʜʝʥʦ ʚ ATP-71, ʪʲʡ ʢʘʪʦ ʦʧ-

ʨʝʜʝʣʷ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʧʝʨʘʮʠʷ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʠ ʠʟʯʝʨʧʘ-

ʪʝʣʥʦ ʠʟʙʨʦʷʚʘ ʪʘʢʪʠʯʝʩʢʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚ ʧʦʜʦʙʥʘ ʦʧʝʨʘʮʠʷ. ʉʧʦʨʝʜ ATP-71 

ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʪʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʠʷ: 

- ʨʘʟʧʠʪʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ; 

- ʦʪʢʣʦʥʷʚʘʥʝ ʥʘ ʢʦʨʘʙʠ, ʢʦʠʪʦ ʥʘʨʫʰʚʘʪ ʧʨʘʚʠʣʘʪʘ ʟʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝ ʠ/ʠʣʠ ʥʝ ʠʟʧʲʣʥʷ-

ʚʘʪ ʫʢʘʟʘʥʠʷʪʘ ʥʘ ʦʨʛʘʥʠʪʝ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ; 

- ʠʟʧʨʘʱʘʥʝ ʥʘ ʚʲʦʨʲʞʝʥʘ ʛʨʫʧʘ ʟʘ ʢʘʯʚʘʥʝ ʥʘ ʢʦʨʘʙʘ ʩ ʮʝʣ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ, 
ʝʢʠʧʘʞʘ ʠ ʪʦʚʘʨʘ ʥʘ ʢʦʨʘʙʘ; 

- ʩʲʙʠʨʘʥʝ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʟʘ ʧʨʝʚʦʟʚʘʥʝ ʥʘ ʟʘʙʨʘʥʝʥʠ ʩʪʦʢʠ ʠ ʧʨʝʜʤʝʪʠ; 

                                                                 
3
ʄʆ(2013) ɼʦʢʪʨʠʥʘ ʟʘ ʤʦʨʩʢʠʪʝ ʦʧʝʨʘʮʠʠ ʅʇ-3.1.ɺʘʨʥʘ: ʩʪʨ. 15, ʪ.35; 

4
 NATO (2005) ATP-7.1. ALLIED MARITIME INTERDICTION OPERATIONS, 1-1, 102; 
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- ʟʘʜʲʨʞʘʥʝ ʥʘ ʢʦʨʘʙʠ ʠ ʪʝʭʥʠʪʝ ʪʦʚʘʨʠ, ʢʦʠʪʦ ʥʝ ʠʟʧʲʣʥʷʚʘʪ ʨʘʟʧʦʨʝʞʜʘʥʠʷʪʘ ʟʘ ʠʟʚʲʨ-

ʰʚʘʥʝ ʥʘ ʧʨʦʚʝʨʢʘ ʠʣʠ ʧʨʝʚʦʟʚʘʪ ʟʘʙʨʘʥʝʥʠ ʩʪʦʢʠ ʠ ʧʨʦʜʫʢʪʠ;    

ʆʧʝʨʘʮʠʠʪʝ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʩʘ ʢʨʠʪʠʯʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʩʠʩʪʝʤʘʪʘ ʟʘ ʥʘʙʣʶ-

ʜʝʥʠʝ ʟʘ ʩʲʙʠʨʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʢʦʨʘʙʠʪʝ ʚ ʟʦʥʘʪʘ ʥʘ 

ʦʪʛʦʚʦʨʥʦʩʪ ʠ ʪʷʭʥʦʪʦ ʜʚʠʞʝʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʧʦʜʦʟʨʠʪʝʣʥʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʠʣʠ ʧʣʘʚʘʪʝʣʥʠ 

ʩʲʜʦʚʝ ʙʝʟ ʩʨʝʜʩʪʚʘ ʟʘ ʦʧʦʟʥʘʚʘʥʝ, ʩ ʧʦʜʦʟʨʠʪʝʣʥʦ (ʥʝʭʘʨʘʢʪʝʨʥʦ) ʜʚʠʞʝʥʠʝ ʠ ʤʘʥʝʚʨʠʨʘʥʝ, ʠʣʠ ʩ 

ʢʦʠʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʨʘʜʠʦʚʨʲʟʢʘ. ɿʘ ʜʘ ʙʲʜʝ ʝʜʥʘ ʦʧʝʨʘʮʠʷ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘ-

ʚʘʥʝʪʦ ʫʩʧʝʰʥʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʩʠʯʢʠ ʢʦʨʘʙʠ ʚ ʟʦʥʘʪʘ ʟʘ ʦʪʛʦʚʦʨʥʦʩʪ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ ʠ ʜʘ ʙʲʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʪʝʭʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʜʚʠʞʝʥʠʝ (ʢʫʨʩ, ʩʢʦʨʦʩʪ ʠ ʪ.ʥ.). ʌʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ 

ʠ ʩʚʨʲʟʢʘ ʦʪ ɺʄʉ ʠʤʘʪ ʟʘ ʟʘʜʘʯʘ ʜʘ ʦʩʠʛʫʨʷʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʨʝʟ ʢʦʝʪʦ ʩʝ ʠʟʛʨʘʞʜʘ ʝʜʠʥʥʘ ʦʧʦʟʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʤʦʨʩʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ(ʆʂʄʆ) ʠ 

ʜʘ ʦʩʠʛʫʨʷʪ ʩʲʦʪʚʝʪʥʠʷ ʢʦʤʘʥʜʠʨ ʧʨʦʚʝʞʜʘʱ ʤʦʨʩʢʘ ʦʧʝʨʘʮʠʷ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʷʪʘ ʦʪ ʙʨʝʛʦʚʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʚʟʝʤʘʪ ʫʯʘʩʪʠʝ ʚ ʦʧʝʨʘʮʠʠʪʝ ʧʨʦʚʝʞʜʘʥʠ ʚ ʥʘʮʠʦ-

ʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʦʧʝʨʘʮʠʠʪʝ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʢʘʪʦ 

ʩʲʙʠʨʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʜʚʦʜʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʢʦʷʪʦ ʩʣʫʞʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ 

ʦʪ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʟʘ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠ ʜʝʡʩʪʚʠʷ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʧʣʘʚʘʪʝ-

ʣʝʥ ʩʲʜ ʠ ʠʤʘ ʟʘ ʮʝʣ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

- ʦʪʢʨʠʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʠ ʩʨʝʜʩʪʚʘ ʚ ʟʦʥʘʪʘ ʟʘ ʦʪʛʦʚʦʨʥʦʩʪ; 

- ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʠ ʩʨʝʜʩʪʚʘ; 

- ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʦʪ ʠʥʪʝʨʝʩ; 

- ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʦʪ ʠʥʪʝʨʝʩ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʮʝʣʠʪʝ ʠ ʪʝʭʥʠʪʝ ʥʘʤʝʨʝʥʠʷ; 

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʝʟʠ ʟʘʜʘʯʠ, ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʩʣʝʜʚʘ ʜʘ ʠʟʧʦʣʟ-

ʚʘʪ ʥʘʣʠʯʥʦʪʦ ʚʲʦʨʲʞʝʥʠʝ ʥʘ ʧʦʩʪʘ ʢʘʪʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʪʘʥʮʠʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʤʦʨʩʢʠʪʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʚʠʟʫʘʣʥʦ ʥʘʙʣʶʜʝʥʠʝ (ʚʠʜʝʦʢʝʤʨʠ ʟʘ ʜʥʝʚʥʦ ʠ ʥʦʱʥʦ ʚʠʞʜʘʥʝ, ʦʧ-

ʪʠʯʝʩʢʠ ʧʨʠʙʦʨʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ, ʧʨʠʙʦʨʠ ʟʘ ʥʦʱʥʦ ʚʠʞʜʘʥʝ ʠ ʜʨ.) ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʩʚʨʲʟʢʘ ʩ ʢʦ-

ʨʘʙʠʪʝ ʥʘ ʤʦʨʝ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʥʘ ʧʦʩʪʘ. ʅʘʙʣʶʜʝʥʠʝʪʦ ʥʘ ʟʘʧʦʜʦʟʨʷʥ ʧʣʘʚʘʪʝʣʝʥ ʩʲʜ ʝ ʦʪ 

ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʨʘʟʫʟʥʘʚʘʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢʪʦ ʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʥʝʟʘʢʦʥʥʠ ʜʝʡʩʪʚʠʷ ʦʪ ʢʦʨʘʙʘ ʠ ʝʢʠʧʘʞʘ ʢʘʪʦ: 

- ʧʨʝʥʘʩʷʥʝ ʥʘ ʟʘʙʨʘʥʝʥʠ (ʝʤʙʘʨʛʦʚʠ) ʩʪʦʢʠ ï ʙʨʝʛʦʚʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʦʪʢʨʠʝ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ, ʜʘ ʦʧʨʝʜʝʣʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʮʝʣʪʘ, ʜʘ ʫʩʪʘʥʦʚʠ 

ʧʨʠʩʪʘʥʠʱʝʪʦ ʥʘ ʦʪʧʣʘʚʘʥʝ ʠ ʧʨʠʩʪʘʥʠʱʝʪʦ ʦʧʨʝʜʝʣʝʥʦ ʢʘʪʦ ʢʨʘʡʥʘ ʪʦʯʢʘ ʥʘ ʪʦʚʘʨʘ, ʠʤʝʪʦ 

ʥʘ ʢʦʨʘʙʦʩʦʙʩʪʚʝʥʠʢʘ ʠ ʜʘ ʦʪʢʨʠʝ ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʦʙʷʚʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʝʘʣʥʠʷ 

ʩʪʘʪʫʩ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ; 

- ʪʨʘʬʠʢ ʥʘ ʦʨʲʞʠʝ ʠ ʥʘʨʢʦʪʠʮʠ ï ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʤʦʛʘʪ ʜʘ ʚʦ-

ʜʷʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʢʦʨʘʙʠ ʦʪ ʠʥʪʝʨʝʩ ʠ/ʠʣʠ ʟʘʧʦʜʦʟʨʷʥʠ, ʚ ʧʨʝʚʦʟʚʘʥʝʪʦ ʥʘ 

ʟʘʙʨʘʥʝʥʠ ʩʪʦʢʠ ʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ ʦʨʲʞʠʝ ʠ ʥʘʨʢʦʪʠʮʠ; 

- ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʘ ʟʘʧʣʘʭʘ ï ʦʪʢʨʠʚʘʥʝ, ʩʣʝʜʝʥʝ ʠ ʜʦʢʣʘʜʚʘʥʝ ʥʘ ʢʦʨʘʙʠ, 

ʢʦʠʪʦ ʟʘʤʲʨʩʷʚʘʪ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʥʘʨʫʰʘʚʘʪ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʩʚʲʨʟʘʥʦ ʩ ʝʢʦ-

ʣʦʛʠʷʪʘ ʠ ʦʧʘʟʚʘʥʝ ʥʘ  ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

- ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʤʘʣʢʠ ʣʦʜʢʠ ʠ ʨʠʙʘʨʩʢʠ ʢʦʨʘʙʠ ï ʦʪʢʨʠʚʘʥʝ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ʨʠʙʘʨʩʢʠ ʢʦʨʘʙʠ, ʢʦʠʪʦ ʥʘʨʫʰʘʚʘʪ ʟʘʢʦʥʘ ʠʣʠ ʠʟʚʲʨʰʚʘʪ ʨʠʙʦʣʦʚ ʚ ʟʘʙʨʘʥʝʥʠ ʨʘʡʦʥʠ; 

- ʧʨʝʚʦʟʚʘʥʝ ʥʘ ʙʝʞʘʥʮʠ ï ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʤʦʛʘʪ ʜʘ ʩʣʝʜʷʪ 

ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ, ʟʘ ʢʦʠʪʦ ʠʤʘ ʨʘʟʫʟʥʘʚʘʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʯʝ ʧʨʝʚʦʟʚʘʪ ʙʝʞʘʥʮʠ ʠ ʜʘ 

ʧʦʜʧʦʤʘʛʘʪ ʩʠʣʠʪʝ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʡʩʪʚʠʷ 

ʟʘ ʧʨʦʚʝʨʢʘ, ʫʩʪʘʥʦʚʷʚʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʢʦʨʘʙʘ ʠ ʣʠʮʘʪʘ, ʢʦʠʪʦ ʧʨʝʚʦʟʚʘ; 

ɿʘ ʫʯʘʩʪʠʝ ʚ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʟʘ-

ʜʘʯʠ ʠ ʦʧʠʩʘʥʠʪʝ ʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʩʣʝʜʥʠ-

ʪʝ ʜʝʡʩʪʚʠʷ:  
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- ʧʦʠʩʢ, ʦʪʢʨʠʚʘʥʝ ʠ ʦʧʦʟʥʘʚʘʥʝ ʥʘ ʥʘʜʚʦʜʥʠ ʮʝʣʠ; 

- ʚʠʟʫʘʣʥʦ ʦʪʢʨʠʚʘʥʝ, ʦʧʦʟʥʘʚʘʥʝ ʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʥʘʜʚʦʜʥʠ ʮʝʣʠ; 

- ʩʣʝʜʝʥʝ ʥʘ ʢʦʨʘʙʠ ʜʨʫʛʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʦʪ ʠʥʪʝʨʝʩ; 

- ʨʘʟʧʠʪʚʘʥʝ ʥʘ ʢʦʨʘʙʠ ʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʦʪ ʠʥʪʝʨʝʩ; 

- ʥʘʩʦʯʚʘʥʝ ʥʘ ʢʦʨʘʙ ʢʲʤ ʥʘʜʚʦʜʥʘ ʮʝʣ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʘʯʚʘʥʝ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʢʫʤʝʥ-

ʪʠʪʝ, ʝʢʠʧʘʞʘ ʠ ʪʦʚʘʨʘ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ.  

ʇʦʠʩʢ ʩʝ ʥʘʨʠʯʘ ʦʙʟʦʨ ʥʘ ʤʦʨʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʟʦʥʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥ-

ʥʘʪʘ ʩʪʘʥʮʠʷ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʘʢʪʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʣʘʚʘʪʝʣʝʥ ʩʲʜ ʠʣʠ ʥʝʛʦʚʦʪʦ ʦʪʩʲʩʪʚʠʝ 

ʚ ʪʘʟʠ ʟʦʥʘ. ʆʪʢʨʠʚʘʥʝ ʥʘ ʮʝʣ ʦʟʥʘʯʘʚʘ, ʯʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʩʪʘʥʮʠʷ ʝ ʫʩʪʘʥʦʚʠʣʘ ʝʥʝʨʛʝʪʠʯʝʥ 

ʢʦʥʪʘʢʪ ʩ ʧʣʘʚʘʪʝʣʝʥ ʩʲʜ ʥʘʤʠʨʘʱ ʩʝ ʚ ʟʦʥʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʩʪʘʥʮʠʷ. ɿʘ ʠʟ-

ʚʲʨʰʚʘʥʝ ʥʘ ʪʝʟʠ ʜʝʡʩʪʚʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʣʠʯʥʠʪʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʪʘʥʮʠʠ ʥʘ ʧʦʩʪʘ. ʆʩʚʝʥ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ ʩʪʘʥʮʠʠ ʥʘ ʧʦʩʪʘ, ʢʦʨʘʙʘ ʦʪ ʠʥʪʝʨʝʩ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪ ʠ ʥʘʙ-

ʣʶʜʘʚʘʥ ʚʠʟʫʘʣʥʦ ʦʪ ʧʦʩʪʘ ʟʘ ʙʨʝʛʦʚʦ ʥʘʙʣʶʜʝʥʠʝ. ɺʠʟʫʘʣʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ, ʚ ʦʧʝʨʘʮʠʠʪʝ ʧʦ 

ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʠʤʘ ʟʘ ʟʘʜʘʯʘ ʚʠʟʫʘʣʥʦ ʦʪʢʨʠʚʘʥʝ ʠ ʩʣʝʜʝʥʝ ʥʘ ʮʝʣʠʪʝ ʦʪ ʠʥʪʝʨʝʩ. 

ɺʠʟʫʘʣʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʚʦʜʠ ʠ ʩ ʦʧʪʠʯʥʠ ʠ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠ ʧʨʠʙʦʨʠ ʟʘ ʥʘʙʣʶ-

ʜʝʥʠʝ, ʚʠʜʝʦʢʘʤʝʨʠ, ʠʥʬʨʘʯʝʨʚʝʥʠ ʩʝʥʟʦʨʠ ʠ ʧʨʠʙʦʨʠ ʟʘ ʥʦʱʥʦ ʚʠʞʜʘʥʝ. 

 

      
ʉʥʠʤʢʘ 1. ʈʘʙʦʪʥʦ ʤʷʩʪʦ ʥʘ ʈʃʉ ʠ ʠʟʛʣʝʜ ʧʨʝʟ ʦʧʪʫʯʝʩʢʠ ʧʨʠʙʦʨ ʇɸɹ-2ɸ; 

 

ʉʣʝʜ ʢʘʪʦ ʮʝʣʪʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʦʪ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ɹʇʈʊʅ ʪʷ ʩʝ ʜʦʢʣʘʜʚʘ ʚ ʩʲʦʪʚʝʪʥʠʷ ʦʧʝʨʘ-

ʪʠʚʝʥ ʮʝʥʪʲʨ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʚʟʝʤʘ ʨʝʰʝʥʠʝ ʜʘʣʠ ʮʝʣʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ. ɺ ʩʣʫʯʘʡ, ʯʝ ʮʝʣʪʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʜʧʨʠʝʪʠ ʩʣʝʜʥʠʪʝ ʜʝʡʩʪʚʠʷ: 

- ʩʣʝʜʝʥʝ ʥʘ ʮʝʣʪʘ ï ʩʣʝʜʝʥʝʪʦ ʥʘ ʮʝʣʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʥʘʣʠʯʥʠʪʝ ʈʃʉ ʠ/ʠʣʠ ʯʨʝʟ ʩʨʝʜ-

ʩʪʚʘʪʘ ʟʘ ʚʠʟʫʘʣʥʦ ʥʘʙʣʶʜʝʥʠʝ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʥʝʨʝʛʣʘʤʝʥʪʠʨʘʥʘ 

ʜʝʡʥʦʩʪ, ʥʝʭʘʨʘʢʪʝʨʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʮʝʣʪʘ ʠʣʠ ʦʪʢʣʦʥʷʚʘʥʝ ʦʪ ʦʙʷʚʝʥʠʷ ʢʫʨʩ. ɿʘ ʮʝʣʪʘ ʦʧʝʨʘ-

ʪʦʨʲʪ ʥʘ ʈʃʉ (ʚʘʭʪʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣ) ʚʦʜʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʮʝʣʪʘ ʠ ʜʦʢʣʘʜʚʘ ʥʝʠʥʠʪʝ ʢʦʦʨʜʠ-

ʥʘʪʠ ʠ ʝʣʝʤʝʥʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʟʘʧʦʚʷʜʘʥʠʷ ʦʪ ʦʧʝʨʘʪʠʚʥʠʷ ʮʝʥʪʲʨ ʩʨʦʢ; 

- ʨʘʟʧʠʪʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʝʥ ʩʲʜ ï ʧʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʝʭʘʨʘʢʪʝʨʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʣʘʚʘ-

ʪʝʣʥʠʷ ʩʲʜ ʠʣʠ ʧʦ ʟʘʧʦʚʝʜ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ 

ʜʝʞʫʨʥʠʪʝ ʦʪ ɹʇʈʊʅ ʤʦʛʘʪ ʜʘ ʠʟʚʲʨʰʘʪ ʨʘʟʧʠʪʚʘʥʝ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ, ʢʦʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʦ ʜʚʘ ʩʧʦʩʦʙʘ: 

ʘ) ʇʨʦʚʝʨʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘʣʦʞʝʥʘ ʚ AIS ï ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘʣʦʞʝʥʘ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʢʦʨʘʙʘ, ʢʦʷʪʦ ʩʝ ʠʟʣʲʯʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʚʝʨʝʥʘ ʦʪ ʦʧʝʨʘʪʦʨʘ ʧʦ 

ʚʩʷʢʦ ʚʨʝʤʝ ʧʦ ʟʘʧʦʚʝʜ ʦʪ ʂʇ ʠʣʠ ʧʨʠ ʟʘʙʝʣʷʟʚʘʥʝ ʥʘ ʥʝʭʘʨʘʢʪʨʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʮʝʣʪʘ ʠʣʠ ʜʨʫʛʠ 

ʥʝʭʘʨʘʢʪʝʨʥʠ ʜʝʡʥʦʩʪʠ. ʂʘʪʦ ʠʥʬʦʨʤʘʮʠʷ ʚ AIS ʝ ʟʘʣʦʞʝʥʘ ʠʤʝʪʦ ʥʘ ʢʦʨʘʙʘ, ʠʤʝʪʦ ʥʘ ʢʦʨʘʙʦ-

ʩʦʙʩʪʚʝʥʠʢʘ, ʫʥʠʢʘʣʥʠʷ ʥʦʤʝʨ(IMO) ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ, ʧʨʠʩʪʘʥʠʱʝ ʥʘ ʜʦʤʫʚʘʥʝ, ʧʨʠʩʪʘʥʠʱʘ 

ʟʘ ʪʦʚʘʨʝʥʝ ʠ ʧʨʠʩʪʘʥʠʱʘ ʟʘ ʨʘʟʪʦʚʘʨʚʘʥʝ, ʭʘʨʘʢʪʝʨ ʠ ʪʝʛʣʦ ʥʘ ʪʦʚʘʨʘ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʢʫʨʩʘ ʠ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʢʦʨʘʙʘ ʜʘʪʘ ʥʘ ʧʨʠʩʪʠʛʘʥʝ ʚ ʢʨʘʡʥʘʪʘ ʪʦʯʢʘ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʢʦʨʘʙʘ ʠ ʪʦʚʘʨʘ. 
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ʙ) ʋʩʪʘʥʦʚʷʪ ʥʘ ʨʘʜʠʦʚʨʲʟʢʘ ʩ ʧʣʘʚʘʪʝʣʥʠʷʪ ʩʲʜ ʦʪ ʠʥʪʝʨʝʩ ï ʠʟʚʲʨʰʚʘ ʩʝ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ  ʠ ʧʦʩʦʯʝʥʘʪʘ ʟʘ ʥʝʛʦ 

ʠʥʬʦʨʤʘʮʠʷ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʚʨʲʟʢʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʢʘʥʘʣ ʟʘ ʪʲʨʩʝʥʝ ʠ ʩʧʘʩʷʚʘ-

ʥʝ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʨʘʜʠʦʦʙʤʝʥ ʠ ʫʪʚʲʨʜʝʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʨʲʟʢʘ 

ʩ ʥʝʚʦʝʥʥʠ ʢʦʨʘʙʠ. ʉʣʝʜ ʢʘʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʲʨʚʦʥʘʯʘʣʥʘ ʚʨʲʟʢʘ ʩ ʢʦʨʘʙʘ ʦʪ ʠʥʪʝʨʝʩ ʩʝ, ʟʘʧʠʪʚʘ ʟʘ 

ʥʝʛʦʚʦʪʦ ʧʨʠʩʪʘʥʠʱʝ ʥʘ ʦʪʧʣʘʚʘʥʝ ʠ ʧʨʠʩʪʘʥʠʱʝʪʦ ʥʘ ʧʨʠʩʪʠʛʘʥʝ, ʩʲʩʪʘʚ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʪʦʚʘ-

ʨʘ, ʩʲʩʪʘʚ ʥʘ ʝʢʠʧʘʞʘ ʠ ʜʨʫʛʠ ʚʲʧʨʦʩʠ, ʢʘʩʘʝʱʠ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʢʦʨʘʙʘ ʠ ʝʢʠʧʘʞʘ. 

- ʥʘʩʦʯʚʘʥʝ ʥʘ ʚʦʝʥʝʥ (ʛʨʘʥʠʯʝʥ)ʢʦʨʘʙ ʢʲʤ ʢʦʨʘʙʘ ʦʪ ʠʥʪʝʨʝʩ ï ʩʣʝʜ ʢʘʪʦ ʢʦʨʘʙʲʪ ʦʪ 

ʠʥʪʝʨʝʩ ʙʲʜʝ ʦʪʢʨʠʪ, ʧʨʦʩʣʝʜʝʥ ʠ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʥʝʛʦʚʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʜʚʠʞʝʥʠʝ, ʧʨʠ ʥʝ-

ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ AIS ʩʠʩʪʝʤʘʪʘ ʩ ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʧʠʪʚʘʥʝʪʦ ʠʣʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʮʝʣ-

ʪʘ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʦʙʷʚʝʥʠʷ ʤʘʨʰʨʫʪ ʢʲʤ ʧʨʠʩʪʘʥʠʱʝʪʦ ʟʘ ʨʘʟʪʦʚʘʨʚʘʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ 

ʠʟʚʲʨʰʠ ʢʘʯʚʘʥʝ ʥʘ ʙʦʨʜʘ ʥʘ ʢʦʨʘʙʘ ʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʝʢʠʧʘʞʘ, ʜʦʢʫʤʝʥʪʠʪʝ ʠ 

ʪʦʚʘʨʘ ʥʘ ʧʣʘʚʘʪʝʣʥʠʷ ʩʲʜ. ɿʘ ʪʦʚʘ ʜʝʡʩʪʚʠʷ ʩʝ ʠʟʧʨʘʱʘ ʢʦʨʘʙ, ʢʦʡʪʦ ʜʘ ʫʩʪʘʥʦʚʠ ʢʦʥʪʘʢʪ ʩ 

ʢʦʨʘʙʘ ʥʘʨʫʰʠʪʝʣ ʠ ʜʘ ʜʦʩʪʘʚʠ ʛʨʫʧʘʪʘ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʢʦʨʘʙʘ. ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʘʯʘ ʧʦ ʥʘʩʦʯʚʘʥʝ ʥʘ ʚʦʝʥ-

ʥʠʷʪ (ʛʨʘʥʠʯʥʠʷʪ) ʢʦʨʘʙ ʢʲʤ ʢʦʨʘʙʘ ʮʝʣ ʥʘ ʧʨʦʚʝʨʢʘʪʘ. ʊʦʚʘ ʩʪʘʚʘ ʩʣʝʜ ʠʩʢʘʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʧʨʦʚʝʨʷʚʘʱʠʷ ʢʦʨʘʙ ʜʦ ʢʦʤʘʥʜʥʠʷ ʧʫʥʢʪ. ʉʣʝʜ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʦʜʦʙ-

ʥʘ ʜʝʡʥʦʩʪ ʢʦʤʘʥʜʥʠʷ ʧʫʥʢʪ ʧʦʩʪʘʚʷ ʟʘʜʘʯʘ ʟʘ ɹʇʈʊʅ(ʇʈʃʉ) ʟʘ ʥʘʩʦʯʚʘʥʝ ʥʘ ʧʨʦʚʝʨʷʚʘʱʠʷ 

ʢʦʨʘʙ ʢʲʤ ʢʦʨʘʙʘ ʦʪ ʠʥʪʝʨʝʩ ʢʘʪʦ ʫʢʘʟʚʘ ʯʝʩʪʦʪʠʪʝ ʠ ʢʘʥʘʣʘ (ʋʂɺ, ʂɺ) ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʚʨʲʟʢʘ. ʉʣʝʜ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʢʦʨʘʙʘ ʠ ʩʲʦʪʚʝʪʥʘʪ ʧʦʩʪ ʟʘ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦ 

ʥʘʙʣʶʜʝʥʠʝ ʧʦʩʣʝʜʥʷʪ ʥʘʩʦʯʚʘ ʚʦʝʥʥʠʷʪ(ʛʨʘʥʠʯʥʠʷʪ) ʢʦʨʘʙ ʧʦ ʥʷʢʦʡ ʦʪ ʩʣʝʜʥʠʪʝ ʩʧʦʩʦʙʠ: 

ʘ) ʜʠʨʝʢʪʥʦ ʥʘʩʦʯʚʘʥʝ ʥʘ ʚʦʝʥʥʠʷʪ(ʛʨʘʥʠʯʥʠʷ) ʢʦʨʘʙ ʢʲʤ ʧʣʘʚʘʪʝʣʥʠʷʪ ʩʲʜ ʮʝʣ ï ʧʨʠ ʪʦʟʠ 

ʩʧʦʩʦʙ ʦʪ ɹʇʈʊʅ(ʇʈʃʉ) ʦʧʨʝʜʝʣʷʪ ʠ ʧʨʝʜʘʚʘʪ ʢʘʪʦ ʜʘʥʥʠ ʟʘ ʥʘʩʦʯʚʘʥʝ ʧʝʣʝʥʛʘ ʠ ʜʠʩʪʘʥʮʠʷʪʘ 

ʦʪ ʧʨʦʚʝʨʷʚʘʱʠʷ ʢʦʨʘʙ ʢʲʤ ʢʦʨʘʙʘ ʮʝʣ. 

ʙ) ʥʘʩʦʯʚʘʥʝ ʦʪ ʮʝʣʝʫʣʘʟʘʪʝʣʥʘ ʪʦʯʢʘ (ʎʋʊ) ï ʧʨʠ ʪʦʟʠ ʩʧʦʩʦʙ ʢʘʪʦ ʦʨʠʝʥʪʠʨ ʟʘ ʥʘʩʦʯʚʘʥʝ 

ʩʝ ʦʧʨʝʜʝʣʷ ʙʨʝʛʦʚʠ ʦʙʝʢʪ ʠʣʠ ʜʨʫʛ ʥʝʧʦʜʚʠʞʝʥ ʦʨʠʝʥʪʠʨ ʚ ʟʦʥʘʪʘ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʚʠʜʠ-

ʤʦʩʪ ʥʘ ʈʃʉ ʠ ʥʘ ɹʇʈʊʅ(ʇʈʃʉ) ʠ ʥʘ ʢʦʨʘʙʘ ʠʟʧʨʘʪʝʥ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʘʢʪʠʯʝʩʢʠʪʝ ʜʝʡʩʪʚʠʷ 

ʧʦ ʧʨʦʚʝʨʢʘ ʥʘ ʧʦʜʦʟʨʠʪʝʣʥʠʷ ʧʣʘʚʘʪʝʣʝʥ ʩʲʜ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʝʢʠʧʘʞʘ ʥʘ ɹʇʈʊʅ(ʇʈʃʉ) ʧʦʜʘʚʘ 

ʜʘʥʥʠ ʟʘ ʥʘʩʦʯʚʘʥʝ ʢʘʪʦ ʧʝʣʝʥʛ ʠ ʜʠʩʪʘʥʮʠʷ ʩʧʨʷʤʦ ʪʦʟʠ ʦʨʠʝʥʪʠʨ, ʢʦʡʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʮʝʣʝʫʢʘ-

ʟʘʪʝʣʥʘ ʪʦʯʢʘ ʠ ʦʪ ʢʦʡʪʦ ʩʝ ʜʘʚʘʪ ʚʩʠʯʢʠ ʜʘʥʥʠ ʟʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʨʘʙʘ ʟʘ ʧʨʦʚʝʨʢʘ ʠ ʢʦ-

ʨʘʙʘ ʦʪ ʠʥʪʝʨʝʩ.  

ʂʘʪʦ ʠʟʚʦʜ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ, ʯʝ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʚʨʲʟʢʘ ʫʩʧʝʰʥʦ ʠʟ-

ʧʲʣʥʷʚʘʪ ʟʘʜʘʯʠ ʚ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪ-

ʚʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʘʯʠ ʧʦ ʧʦʠʩʢ, ʦʪʢʨʠʚʘʥʝ ʠ ʩʣʝʜʝʥʝ ʥʘ ʥʘʜ-

ʚʦʜʥʠ ʮʝʣʠ ʢʘʢʪʦ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʜʠʦʚʨʲʟʢʘ ʩ ʥʝʚʦʝʥʥʠ ʢʦʨʘʙʠ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 

ʚʦʝʥʥʠ (ʛʨʘʥʠʯʥʠ) ʢʦʨʘʙʠ ʟʘ ʧʦʜʭʦʞʜʘʥʝ ʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʩʲʤʥʠʪʝʣʥʠ ʧʣʘʚʘʪʝʣʥʠ 

ʩʲʜʦʚʝ ʠ ʧʣʘʚʘʪʝʣʥʠ ʩʲʜʦʚʝ ʦʪ ʠʥʪʝʨʝʩ. 
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ʄʆɼɽʃ ɿɸ ʇʃɸʅʀʈɸʅɽ ʅɸ ʆʊɹʈɸʅɸʊɸ 

 
ʀʚʦ ɻ. ʈʘʜʫʣʦʚ 

 

ɺʦʝʥʥʘ ʘʢʘʜʝʤʠʷ Ăɻ. ʉ. ʈʘʢʦʚʩʢʠñ, ʀʥʩʪʠʪʫʪ ʧʝʨʩʧʝʢʪʠʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʪʙʨʘʥʘʪʘ, 

ʥʘʫʯʥʘ ʩʝʢʮʠʷ Ăʉʪʨʘʪʝʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘñ, ʛʨ. ʉʦʬʠʷ, 

i.radulov@rndc.bg 

 

ɸʥʦʪʘʮʠʷ: ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʣʘʥʠʨʘʥʦʪʦ ʥʠʚʦ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʨʝʰʝʥʠʷʪʘ ʚ ʩʬʝʨʘʪʘ 

ʥʘ ʦʪʙʨʘʥʘʪʘ, ʘ ʦʪ ʪʘʤ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʟʥʘ-

ʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʢʘʯʝʩʪʚʝʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ. ʊʘʟʠ ʦʩʦʙʝʥʦʩʪ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʘʢʪʫʘʣʥʦʩʪ ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʥʘ ʙʲʜʝʱʘʪʘ ʩʨʝʜʘ ʟʘ ʩʠʛʫʨʥʦʩʪ. ɿʘʧʘʟʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʟʘʧʣʘʭʠʪʝ ʠ ʘʥʛʘʞʠʤʝʥʪʠʪʝ ʢʲʤ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠ 

ʩʚʝʪʦʚʥʘ ʩʠʛʫʨʥʦʩʪ, ʚ ʫʩʣʦʚʠʷ ʥʘ ʩʠʣʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʟʧʦʣʘʛʘʝʤʠʪʝ ʨʝʩʫʨʩʠ ʥʘʣʘʛʘ ʪʲʨʩʝʥʝ 

ʥʘ ʘʜʝʢʚʘʪʥʠ ʤʝʪʦʜʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʘ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʘʚʪʦʨʲʪ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʦʜʝʣʘ ʟʘ ʧʣʘʥʠʨʘʥʝ 

ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ. 

 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʇʣʘʥʠʨʘʥʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ. 

 
 

ʋʚʦʜ  

ɺʩʠʯʢʠ ʜʲʨʞʘʚʠ ʚ ʅɸʊʆ ʠʤʘʪ ʫʪʚʲʨʜʝʥʠ ʧʨʦʮʝʩʠ, ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʪʦʜʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪ-

ʙʨʘʥʘʪʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʝʟʠ ʩʨʝʜʩʪʚʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʪʦʟʠ ʧʨʦʮʝʩ ʦʧʨʝʜʝʣʷʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠ ʩʠʣʠ ʪʘʢʘ, ʯʝ ʩʲʱʠʪʝ ʜʘ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ (ʢʲʤ ʤʦʤʝʥʪʘ ʠ/ʠʣʠ ʚ ʜʲʣ-

ʛʦʩʨʦʯʝʥ ʧʣʘʥ) ʦʧʨʝʜʝʣʝʥʠʪʝ ʩʪʘʥʜʘʨʪʠ. ɼʦʢʘʟʘʥʦ ʦʪ ʧʨʘʢʪʠʢʘʪʘ, ʝ ʯʝ ʢʦʛʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʨʝ-

ʘʣʥʦ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʪʦʚʘ ʚʠʥʘ-

ʛʠ ʩʘ ʥʝʜʦʩʪʘʪʲʯʥʠ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʜʝʬʠʮʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʝʟʠ ʜʝʬʠʮʠʪʠ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʠ 

ʠʟʤʝʨʝʥʠʷ, ʥʘʡ-ʯʝʩʪʦ ʩʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʥʝʜʦʩʪʠʛ ʥʘ ʚʲʦʨʲʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ, ʙʦʡʥʘ ʧʦʜʛʦʪʦʚʢʘ, 

ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʥʝʩʲʚʤʝʩʪʠʤʠ ʠ/ʠʣʠ ʫʷʟʚʠʤʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠ ʠʥ-
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ʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʠ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠ ʪ. ʥ. ʅʝ ʩʘ ʠʟʢʣʶʯʝʥʠʝ ʠ ʜʨʫʛʠ 

ʥʝʛʘʪʠʚʥʠ ʧʨʠʤʝʨʠ ʟʘ ʜʝʬʠʮʠʪʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʦʪ ʨʘʟʭʦʜʚʘʥʝʪʦ ʥʘ ʙʶʜʞʝʪʘ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʘʢʪʠ-

ʚʠ ʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʥʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʝʘʣʥʦ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ 

(ɺʉ) ʩʧʦʩʦʙʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʚʩʠʯʢʦ ʪʦʚʘ ʩʘ ʥʝʙʦʝʩʧʦʩʦʙʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ 

ʥʝ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʤʠʩʠʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʩʠ.  
 

1. ʄʦʜʝʣʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ 
ʊʨʘʜʠʮʠʦʥʥʦ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʚ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ʘʣʠʘʥʩʘ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʧʦʜʭʦʜʘ, ʠʟʚʝʩʪʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʢʘʪʦ: 

Å ʎʝʣʝʚʠ ʧʦʜʭʦʜ (ʠʣʠ ʧʣʘʥʠʨʘʥʝ Ăʦʪʛʦʨʝ-ʥʘʜʦʣʫ" (Top-Down); 

Å ʇʣʘʥʠʨʘʥʝ Ăʦʪʜʦʣʫ-ʥʘʛʦʨʝ" (Bottom-Up); 

Å ʇʣʘʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʩʮʝʥʘʨʠʠ; 

Å ʇʣʘʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʟʘʧʣʘʭʠ; 

Å ʇʣʘʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʤʠʩʠʠ; 

Å ʍʝʜʞʠʥʛ (Hedging) ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥ ʥʘ ʨʝʜʫʮʠʨʘʥʝ ʠʣʠ ʧʲʣʥʦ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʨʠʩʢʘ; 

Å ʊʝʭʥʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ; 

Å ʌʠʥʘʥʩʦʚ (ʠʣʠ Ăʙʶʜʞʝʪʝʥ") ʧʦʜʭʦʜ. 

ɺʩʝʢʠ ʦʪ ʪʝʟʠ ʧʦʜʭʦʜʠ ʧʨʠʪʝʞʘʚʘ ʭʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ, ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʩʠʣʥʠ ʠ ʩʣʘʙʠ 

ʩʪʨʘʥʠ. 

ʇʨʦʮʝʩʲʪ ʥʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ, ʝ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʯʘʩʪ ʦʪ 

ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʦʜʭʦʜʠ. ʊʦʡ ʝ ʦʩʥʦʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʦʪʨʘʟʷʚʘʱ ʜʠʥʘʤʠʢʘʪʘ ʥʘ 

ʩʲʚʨʝʤʝʥʥʘʪʘ ʩʨʝʜʘ ʥʘ ʩʠʛʫʨʥʦʩʪ. ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʜʘ ʟʘʱʠʪʠ ʠ ʫʪʚʲʨʜʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠʥ-

ʪʝʨʝʩʠ ʯʨʝʟ ʠʟʛʨʘʞʜʘʥʝ, ʧʦʜʜʲʨʞʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʜʝʢʚʘʪʥʠ ʥʘ ʩʨʝʜʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʦʪʙʨʘʥʠ-

ʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. 
 

2. ɸʥʘʣʠʟ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ (As-Is) ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ ʚ ɹɸ 
ʇʨʦʮʝʩʲʪ ʥʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʄʆ ʠ ɹɸ ʦʱʝ 

ʦʪ 2012 ʛ., ʢʦʛʘʪʦ ʟʘ ʧʨʲʚ ʧʲʪ ʝ ʨʘʟʨʘʙʦʪʝʥʦ ʠ ʤʝʪʦʜʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʦʟʠ 

ʧʦʜʭʦʜ. ʈʝʘʣʥʦʩʪʠʪʝ ʥʘ ʩʨʝʜʘʪʘ ʥʘʣʦʞʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʝʛʣʝʜ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ñʈʲʢʦʚʦʜʩʪʚʦ 

ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠò, ʦʪ 2012. ɿʘ ʮʝʣʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ 

ʟʘʜʘʯʠ: 

1. ʇʦʜʨʦʙʥʦ ʝ ʠʟʩʣʝʜʚʘʥ ʧʨʦʮʝʩʲʪ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ; 

2. ʀʟʙʨʘʥʠ ʩʘ ʩʪʘʥʜʘʨʪʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʦʧʠʩʘʥʠʷ ʠ ʦʙʱʘ ʨʘʙʦʪʥʘ ʩʨʝʜʘ, ʪʘʢʘ ʯʝ ʧʨʦʜʫʢʪʠʪʝ 
ʥʘ ʤʦʜʝʣʘ ʜʘ ʦʪʨʘʟʷʚʘʪ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 

3. ʀʟʚʲʨʰʝʥ ʝ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʤʦʜʝʣ ʥʘ ʜʝʡʥʦʩʪʠʪʝ, ʪʘʢʘ ʯʝ ʥʦʚʦʪʦ ʩʲʩ-

ʪʦʷʥʠʝ ʜʘ: 1) ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠ ʨʝʛʣʘʤʝʥʪʠʨʘʱʠ ʠʟʠʩʢʚʘʥʠʷ; 2) ʦʙʭʚʘʱʘ ʮʷʣʦʩʪʥʠʷ 

ʜʠʟʘʡʥ ʠ ʜʠʥʘʤʠʢʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʩʨʝʜʘʪʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ; 3) ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ 

ʧʣʘʥʦʚʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ 4) ʧʦʟʚʦʣʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʧʨʦʤʷʥʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʧʣʘʥʠʨʘʥʝ ʦʪ 2012 ʛ., ʩʘ ʢʦʥʩʪʘʪʠʨʘʥʠ 

ʨʝʜʠʮʘ ʥʝʪʦʯʥʦʩʪʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ: ʣʠʧʩʘʪʘ ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʠʟʧʲʣʥʠʪʝʣʠʪʝ; ʣʠʧ-

ʩʘʪʘ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪʠ ʥʘ ʜʣʲʞʥʦʩʪʥʠʪʝ ʣʠʮʘ; Ăʧʘʨʘʟʠʪʥʠñ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʥʝ ʜʘʚʘʪ Ăʧʨʠʥʘʜʝʥʘ 

ʩʪʦʡʥʦʩʪñ ʥʘ ʧʨʦʮʝʩʘ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ. ʅʝ ʝ ʦʧʠʩʘʥ ʝʪʘʧʘ Ăʇʣʘʥʠʨʘʥʝñ ʥʘ ʧʨʦʮʝʩʘ, ʢʘʢ-

ʪʦ ʠ ʝʪʘʧʘ Ăʋʧʨʘʚʣʝʥʠʝ ʥʘ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʜʫʢʪʠñ, ʥʝ ʩʘ ʚʠʟʫʘʣʠʟʠʨʘʥʠ 

ʢʦʨʝʢʪʥʦ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʧʨʦʮʝʩʘ, ʥʝ ʩʘ ʫʢʘʟʘʥʠ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʥʘ ʣʠʮʘʪʘ, ʚʟʝʤʘʱʠ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʘ.  

ʆʩʥʦʚʥʠʪʝ ʠʟʚʦʜʠ ʦʪ ʘʥʘʣʠʟʘ ʩʘ, ʯʝ ʤʦʜʝʣʲʪ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʦʪ ʧʨʦʮʝʩʘ ʟʘ ʧʣʘʥʠʨʘʥʝ ʝ ʧʨʦ-

ʪʠʚʦʨʝʯʠʚ, ʥʝʧʲʣʝʥ ʠ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʝʡʩʪʚʘʱʘʪʘ ʚ ʤʦʤʝʥʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʙʨʘ-

ʥʘʪʘ. ʊʦʝʩʪ ʚ ʪʦʟʠ ʩʠ ʚʠʜ ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʝʜʩʪʦ-

ʷʱ ʧʨʝʛʣʝʜ ʥʘ ʦʪʙʨʘʥʘʪʘ.  
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ɿʘ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʢʦʥʩʪʘʪʠʨʘʥʠʪʝ ʩʣʘʙʦʩʪʠ ʤʦʜʝʣʲʪ ʝ ʧʨʝʨʘʙʦʪʝʥ ʚ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ To-

Be ʤʦʜʝʣ ʪʘʢʘ, ʯʝ ʩʲʱʠʷʪ ʜʘ ʠʥʪʝʛʨʠʨʘ ʠ ʦʪʨʘʟʷʚʘ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʠ ʩʠʩʪʝʤʥʠ 

ʛʣʝʜʥʠ ʪʦʯʢʠ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʷ ʤʝʥʠʜʞʤʲʥʪ [4]. 

ɸʢʪʫʘʣʠʟʠʨʘʥʠʷʪ To-Be ʤʦʜʝʣ ʝ ʠʟʦʙʨʘʟʝʥ ʥʘ ʬʠʛʫʨʘ 15. ʉʲʱʠʷʪ ʝ ʠʟʩʣʝʜʚʘʥ ʟʘ ʥʝʧʲʣʥʦʪʘ 

ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʥʦʪʦ ʩʨʝʜʩʪʚʦ ALL Fusion Process Modeler, Ver. 6.  

 

ʌʠʛʫʨʘ 1. To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ 

 

2.1. ʌʦʨʤʠʨʘʥʝ  ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘ ʧʦʣʠʪʠʢʘ 
ʆʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʝ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʧʣʘ-

ʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ. ʆʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʝ ʩʝʢʪʦʨʥʘ ʧʦʣʠʪʠʢʘ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ 

ʩʠʛʫʨʥʦʩʪ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʲʛʣʘʩʫʚʘʥʠ ʮʝʣʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʠ ʛʨʘʞʜʘʥʩʢʠ 

ʜʝʡʩʪʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ, ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʧʦʜʜʲʨʞʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩ-

ʪʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠʥʪʝʨʝʩʠ. 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʦʧʪʠʤʘʣʥʦ ʠʟʧʦʣʟ-

ʚʘʥʝ ʥʘ ɺʉ, ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ, ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʪʘ 

ʩʨʝʜʘ ʥʘ ʩʠʛʫʨʥʦʩʪ, ʨʝʩʫʨʩʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʪʨʘʥʘʪʘ ʚ ʩʨʝʜʥʦʩʨʦʯʝʥ ʧʣʘʥ ʠ ʪʷʭʥʦʪʦ ʧʨʦʛ-

ʥʦʟʥʦ ʨʘʟʚʠʪʠʝ ʚ ʧʦ-ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ ʠ ʫʯʘʩʪʠʝʪʦ ʥʘ ɺʉ ʚ ʢʦʣʝʢʪʠʚʥʘʪʘ ʦʪʙʨʘʥʘ ʥʘ ʅɸʊʆ ʠ 

ʆʙʱʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ ʥʘ ɽʉ [1]. ɼʝʡʥʦʩʪʠʪʝ ʦʪ ʪʦʟʠ ʝʪʘʧ ʩʘ ʠʟʦʙʨʘʟʝʥʠ ʥʘ 

ʌʠʛʫʨʘ 2. 

ʆʩʥʦʚʥʠ ʠʟʭʦʜʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʪʦʟʠ ʝʪʘʧ ʩʘ: 1) ʇʨʝʜʣʦʞʝʥʠʝ ʟʘ ʨʝʰʝʥʠʝ ʥʘ ʄʉ ʟʘ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʝʛʣʝʜ ʥʘ ʦʪʙʨʘʥʘʪʘ; 2) ʋʢʘʟʘʥʠʷ ʧʦ ʦʪʙʨʘʥʠʪʝʣʥʘ ʧʦʣʠʪʠʢʘ ʥʘ ʤʠʥʠʩʪʲʨʘ 

ʥʘ ʦʪʙʨʘʥʘʪʘ; 3) ʇʨʦʛʨʘʤʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ. 

 

                                                                 
5
 ʌʠʛʫʨʠʪʝ ʩʘ ʠʟʦʙʨʘʟʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ CASE (Computer-aided software engineering) ʩʨʝʜʩʪʚʘ ʧʦ ʩʪʘʥʜʘʨʪʘ IDEF0 ʟʘ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ ʜʝʡʥʦʩʪʠʪʝ. 
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ʌʠʛʫʨʘ 2.  To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ - 

ɽʪʘʧ Ăʌʦʨʤʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘ ʧʦʣʠʪʠʢʘñ 
 

2.2. ʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ 
ɺ ʝʪʘʧʘ Ăʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠñ ʧʨʦʤʝʥʠʪʝ ʚ ʩʨʝʜʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʚʟʝʪʠʪʝ ʧʦʣʠʪʠ-

ʯʝʩʢʠ ʨʝʰʝʥʠʷ ʩʝ Ăʧʨʝʦʙʨʘʟʫʚʘʪñ ʚ ʥʝʦʙʭʦʜʠʤʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʪʙʨʘʥʘʪʘ 

[2]. ɽʪʘʧʲʪ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ (ʌʠʛʫʨʘ 3): 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʠʩʠʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ; 

- ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ; 

- ʘʥʘʣʠʟ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʠʟʙʦʨ ʥʘ ʚʘʨʠʘʥʪʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʥʝʜʦʩʪʠʛʘ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʇʣʘʥ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ (ʇʈɺʉ); 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʀʥʚʝʩʪʠʮʠʦʥʝʥ ʧʣʘʥ-ʧʨʦʛʨʘʤʘ (ʀʇʇ) ʥʘ ʄʆ. 

ʉʲʱʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʝʪʘʧ ʝ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʠʪʦ ʱʝ ʩʘ ʥʝʦʙʭʦ-

ʜʠʤʠ ʟʘ ʩʣʝʜʚʘʱʠʪʝ 10-15 ʛʦʜʠʥʠ, ʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʧʣʘʥ ʟʘ ʪʷʭʥʘʪʘ ʧʦʜʜʨʲʞʢʘ, ʨʘʟʚʠʪʠʝ ʠ ʠʟʛʨʘʞ-

ʜʘʥʝ. 

ʀʟʭʦʜʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʝʪʘʧʘ ʩʘ: 1) ʇʣʘʥ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɺʉ; 2) ʀʥʚʝʩʪʠʮʠʦʥʝʥ ʧʣʘʥ-ʧʨʦʛʨʘʤʘ 

ʥʘ ʄʆ; 3) ʇʨʠʦʨʠʪʠʟʠʨʘʥ ʩʧʠʩʲʢ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ. 
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ʌʠʛʫʨʘ 3.  To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ - ɽʪʘʧ 

ɸ.2. ñʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠò 
 

2.3. Ăʇʨʦʝʢʪʥʦ ʫʧʨʘʚʣʝʥʠʝñ 

ɼʝʡʥʦʩʪʠʪʝ ʧʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ ʩʲʛʣʘʩʥʦ ʄʝʪʦʜʦʣʦʛʠʷʪʘ PRINCE2 

ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʩʝʜʝʤ ʧʨʦʮʝʩʘ, ʦʧʠʩʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʧʨʦʝʢʪʥʦ ʫʧʨʘʚʣʝʥʠʝ ʚ 

ʄʆ ʠ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʧʨʷʢʦ ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ɹʲʣʛʘʨʩʢʘʪʘ ʘʨʤʠʷ 

(ʉʇʇʄʆ ʠ ɹɸ).   

ɺ ʧʨʦʮʝʩʘ Ăʇʦʜʛʦʪʦʚʢʘ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪñ ʩʝ ʦʩʠʛʫʨʷʚʘ, ʦʙʦʙʱʘʚʘ ʠ ʦʬʦʨʤʷ ʧʲʨ-

ʚʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʦʛʣʝʜ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʙʲʜʝʱʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ. ʇʨʦʮʝʩʲʪ ʩʝ ʦʩʲʱʝʩʪ-

ʚʷʚʘ ʚʲʚ ʬʘʟʘ Ăʇʨʝʜʧʨʦʝʢʪʥʘñ, ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʧʨʦʛʨʘʤʘ/ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ 

ʩʪʨʫʢʪʫʨʘ. ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʮʝʩʘ ʝ ʇʨʝʜʣʦʞʝʥʠʝ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪ (ʇʀʇ), ʢʦʝʪʦ 

ʩʝ ʚʥʘʩʷ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ ʚ ɹʦʨʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʨʪʬʦʣʠʦʪʦ ʦʪ ʧʨʦʝʢʪʠ (ʇ2ɹ). ʇʨʝʜʣʦʞʝʥʠʝʪʦ 

ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪ ʩʲʜʲʨʞʘ ʢʨʘʪʢʦ ʠʟʣʦʞʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ ʠ ʩʣʫʞʠ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ ʥʘ ʇ2ɹ ʩ 

ʠʜʝʷʪʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʝʢʪʘ [3]. ʆʩʚʝʥ ʥʝʛʦ  ʩʝ ʠʟʛʦʪʚʷʪ ʇʣʘʥ ʟʘ ʬʘʟʘ Ăʀʥʠʮʠʠʨʘʥʝñ ʠ ʧʨʝʜ-

ʣʦʞʝʥʠʝ ʟʘ ʩʲʩʪʘʚ ʥʘ ɹʦʨʜ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪa (ɹʋʇ) ʠ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪʘ (ʈʇ).  ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʈʘʙʦʪʝʥ ʧʣʘʥ. 

ʇʨʦʮʝʩʲʪ Ăʀʥʠʮʠʠʨʘʥʝ  ʥʘ ʧʨʦʝʢʪò ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʲʟʜʘʜʝ ʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ 

ʠʟʧʲʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʧʨʦʝʢʪʘ, ʯʨʝʟ ʜʝʪʘʡʣʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠ, ʚʨʝʤʝ ʠ ʝʪʘʧʠ ʟʘ ʨʝʘʣʠʟʘ-

ʮʠʷ ʥʘ ʧʨʦʝʢʪʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʧʨʦʪʠʯʘ ʚʲʚ ʬʘʟʘ Ăʀʥʠʮʠʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪñ ʠ ʦʩʥʦʚʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ 

ʥʝʛʦʚʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʠʤʘʪ ɹʋʇ ʠ ʈʇ [3]. ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʮʝʩʘ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ɼʦʢʫ-

ʤʝʥʪ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪ (ɼʀʇ) ʠ ʧʨʠʣʦʞʝʥʠʷʪʘ ʢʲʤ ʥʝʛʦ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʩʲʜʲʨʞʘʪ ʧʲʣʥʘ-

ʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʝʥ, ʬʠʥʘʥʩʦʚ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʜʨʫʛ ʭʘʨʘʢʪʝʨ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʨʝʘʣʠ-

ʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ. ʆʩʚʝʥ ɼʀʇ ʩʝ ʠʟʛʦʪʚʷ ʠ ʇʣʘʥ ʟʘ ʝʪʘʧ (I-ʚʠ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʘ). 

ʇʨʦʮʝʩʲʪ Ăʈʲʢʦʚʦʜʩʪʚʦ ʥʘ ʧʨʦʝʢʪñ ʦʧʠʩʚʘ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʠ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ɹʋʇ ʟʘ ʚʟʝʤʘʥʝ-

ʪʦ ʥʘ ʢʣʶʯʦʚʠ ʨʝʰʝʥʠʷ ʠ ʢʦʥʪʨʦʣ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʦʪ ʢʨʘʷ ʥʘ ʬʘʟʘ Ăʇʨʝʜʧʨʦʝʢʪʥʘñ ʜʦ 

ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʘ [3]. 
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ʇʨʦʮʝʩʲʪ Ăʂʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪñ ʦʧʠʩʚʘ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʈʇ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʤʫ ʨʘ-

ʙʦʪʘ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʚʩʝʢʠ ʝʪʘʧ [3]. ʀʟʭʦʜʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʧʨʦʮʝʩʘ ʩʘ: 1) 

ʆʪʯʝʪʠ ʧʨʝʜ ɹʋʇ; 2) ʈʝʛʠʩʪʨʠ ʨʠʩʢ, ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʙʣʝʤʥʠ ʚʲʧʨʦʩʠ ʠ 3) ɼʦʢʣʘʜ ʟʘ ʦʪʢʣʦʥʝʥʠʝ. 

ʇʨʦʮʝʩʲʪ Ăʋʧʨʘʚʣʝʥʠʝ ʛʨʘʥʠʮʠʪʝ ʥʘ ʝʪʘʧñ ʦʩʠʛʫʨʷʚʘ ʧʨʦʟʨʘʯʥʦʩʪ ʢʘʪʦ ʈʇ ʧʨʝʜʦʩʪʘʚʷ ʮʷ-

ʣʦʩʪʥʘ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ɹʋʇ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʚ ʪʝʢʫʱʠʷ ʝʪʘʧ, ʘʢʪʫʘʣ-

ʥʦʩʪ ʥʘ ʜʝʪʘʡʣʥʘʪʘ ʦʙʦʩʥʦʚʢʘ ʥʘ ʧʨʦʝʢʪʘ ʠ ʨʠʩʢʘ ʇʦ ʪʦʟʠ ʥʘʯʠʥ ɹʋʇ ʤʦʞʝ ʜʘ ʩʣʝʜʠ ʟʘ ʥʘʧʨʝʜʲʢʘ 

ʥʘ ʧʨʦʝʢʪʘ ʠ ʜʘ ʦʜʦʙʨʠ ʧʣʘʥ ʟʘ ʩʣʝʜʚʘʱʠʷ ʝʪʘʧ ʦʪ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ [3]. ʀʟʭʦʜʥʠ ʧʨʦʜʫʢʪʠ 

ʦʪ ʧʨʦʮʝʩʘ ʩʘ: 1) ɼʦʢʣʘʜ ʟʘ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʝʪʘʧ; 2) ʈʝʛʠʩʪʨʠ ʨʠʩʢ, ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʙʣʝʤʥʠ ʚʲʧʨʦ-

ʩʠ ʠ 3) ɸʢʪʫʘʣʠʟʠʨʘʥ ʧʣʘʥ ʥʘ ʧʨʦʝʢʪʘ. 

ʇʨʦʮʝʩʲʪ Ăʋʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʧʨʦʜʫʢʪñ ʦʩʲʱʝʩʪʚʷʚʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʥʘ 

ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʈʇ ʠ ʨʲʢʦʚʦʜʠʪʝʣʷ ʥʘ ʨʘʙʦʪʥʠʷ ʝʢʠʧ, ʘ ʚ ʩʣʫʯʘʠʪʝ ʢʦʛʘʪʦ ʥʝ ʝ ʥʘʟʥʘʯʝʥ ʪʘʢʲʚ ʥʘ 

ʈʇ ʩ ʯʣʝʥʦʚʝʪʝ ʥʘ ʨʘʙʦʪʥʠʷ ʝʢʠʧ [3]. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʮʝʩʘ ʩʘ ʧʨʦʜʫʢʪʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʠ ʜʦʢʫ-

ʤʝʥʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʘʯʝʩʪʚʦʪʦ. 

ʇʨʦʮʝʩʲʪ Ăʇʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʝʢʪñ ʚʢʣʶʯʚʘ ʢʦʤʧʣʝʢʩ ʦʪ ʜʝʡʥʦʩʪʠ, ʩ ʢʦʠʪʦ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ 

ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʦʣʟʠʪʝ ʦʪ ʧʨʦʝʢʪʘ, ʪʘʢʘ ʢʘʢʪʦ ʩʘ ʟʘʣʦʞʝʥʠ ʚ ɼʀʇ. ʇʨʦʮʝʩʲʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʫʜʦʩ-

ʪʦʚʝʨʠ, ʯʝ ʧʦʪʨʝʙʠʪʝʣʷʪ ʝ ʧʨʠʝʣ ʢʨʘʡʥʠʷʪ/ʪʝ ʧʨʦʜʫʢʪ/ʠ ʥʘ ʧʨʦʝʢʪʘ [3]. ʀʟʭʦʜ ʥʘ ʧʨʦʮʝʩʘ ʝ ʠʟʛʦʪ-

ʚʝʥ ɼʦʢʣʘʜ ʟʘ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ. 

ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʉʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʧʨʝʛʣʝʜʠ ʥʘ ʦʪʙʨʘʥʘʪʘ ʦʩʥʦʚʥʦ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʜʝʡʥʦʩʪʠʪʝ 

ʦʪ ʝʪʘʧʠʪʝ Ăʌʦʨʤʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘñ ʠ Ăʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠñ. 
 

2.4. ɽʪʘʧ Ăʇʨʦʛʨʘʤʠʨʘʥʝñ 

ɽʪʘʧʲʪ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ (ʌʠʛʫʨʘ 4) [1]: 

- ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʋʢʘʟʘʥʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪ-

ʙʨʘʥʘʪʘ ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʇʨʦʛʨʘʤʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʠ ʚ ʄʆ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠ ʤʝʤʦʨʘʥʜʫʤʠ ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ; 

- ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʧʨʝʛʣʝʜ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʦʪʥʦʩʥʦ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʘʣʪʝʨʥʘ-

ʪʠʚʠ ʥʘ ʧʨʦʛʨʘʤʠʪʝ; 

- ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʄʝʤʦʨʘʥʜʫʤ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ (ʄʇʈ) ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ. 

ʉʲʱʥʦʩʪʪʘ ʥʘ ʝʪʘʧʘ ʝ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʨʝʩʫʨʩʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʇʣʘʥʘ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ɺʉ ʩʲʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʠ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʝʪʠʪʝ ʥʘʮʠʦʥʘʣ-

ʥʠ ʟʘʢʦʥʠ, ʧʦʜʟʘʢʦʥʦʚʠ ʘʢʪʦʚʝ, ʫʢʘʟʘʥʠʷ ʥʘ ʄʌ, ʧʣʘʥʠʨʘʱʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʙʶʜʞʝ-

ʪʠʨʘʥʝ, ʠʟʨʘʟʭʦʜʚʘʥʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ. 

ɽʪʘʧʲʪ ʩʝ ʧʦʚʪʘʨʷ ʝʞʝʛʦʜʥʦ, ʢʘʪʦ ʩʝ ʧʣʘʥʠʨʘʪ ʠ ʧʨʦʛʨʘʤʠʨʘʪ ʨʝʩʫʨʩʠʪʝ ʟʘ ʰʝʩʪ ʛʦʜʠʥʠ. 

ʄʝʞʜʠʥʥʠ ʜʦʢʫʤʝʥʪʠ ʦʪ ʝʪʘʧʘ ʩʘ: 

- ʋʢʘʟʘʥʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʋʢʘʟʘʥʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʥʦʚʝʥ ʧʣʘʥʠʨʘʱ ʜʦʢʫʤʝʥʪ, ʚ 

ʢʦʡʪʦ ʩʝ ʢʦʥʢʨʝʪʠʟʠʨʘʪ ʮʝʣʠʪʝ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʦʪʙʨʘʥʘʪʘ ʧʦ ʦʩʥʦʚʥʠ ʧʦʣʠʪʠʢʠ. ʊʝ ʩʲʜʲʨ-

ʞʘʪ ʦʩʥʦʚʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘ, ʢʘʪʦ ʩʝ ʪʲʨʩʠ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʟʘʜʘʯʠʪʝ ʥʘ ɺʉ, ʯʠʩʣʝʥʦʩʪʪʘ ʠ ʨʘʟʧʦʣʘʛʘʝʤʠʪʝ ʨʝʩʫʨʩʠ, ʠ ʜʘʚʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʩʦʢʠ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʇʈɺʉ ʠ ʀʇʇ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʛʨʘʤʠ. ʋʢʘʟʘʥʠʷʪʘ ʟʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʘ ʦʩʥʦʚʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʚʩʠʯʢʠ ʜʦʢʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 

ʉʨʝʜʥʦʩʨʦʯʥʘʪʘ (ʪʨʠʛʦʜʠʰʥʘ) ʙʶʜʞʝʪʥʘ ʧʨʦʛʥʦʟʘ ʥʘ ʄʆ ʧʦ ʧʦʣʠʪʠʢʠ, ʧʨʦʛʨʘʤʠ ʠ ʧʦ ʧʘʨʘʛ-

ʨʘʬʠ ʦʪ ɽʜʠʥʥʘʪʘ ʙʶʜʞʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ. 

- ʇʨʦʛʨʘʤʥʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʦʛʨʘʤʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʩʠʥʭʨʦʥʠʟʠʨʘ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʨʝʩʫʨʩʠ-

ʪʝ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʷʢʘ ʤʠʩʠʷ ʦʪ ʫʪʚʲʨʜʝʥʠʪʝ 

ʦʙʣʘʩʪʠ ʥʘ ʤʠʩʠʠ. ɺʩʷʢʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʠ (ʆʇ) ʠʤʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʧʨʦʛʨʘʤʠ, ʧʦʜʧʨʦʛʨʘ-
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ʤʠ ʠ ʧʨʦʛʨʘʤʥʠ ʝʣʝʤʝʥʪʠ, ʦʪʨʘʟʷʚʘʱʘ ʮʝʣʠʪʝ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʄʆ, ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʧʨʷʢʦ 

ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ɹɸ. ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʇʨʦʛʨʘʤʥʘʪʘ ʩʪʨʫʢʪʫʨʘ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʫʪʚʲʨʜʝʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʤʠʩʠʠ ʦʪ ʝʪʘʧ Ăʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠñ. 

- ʇʨʦʛʨʘʤʥʠ ʤʝʤʦʨʘʥʜʫʤʠ ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ. ʇʨʦʛʨʘʤʥʠʪʝ ʤʝʤʦʨʘʥʜʫʤʠ ʦʧʠʩ-

ʚʘʪ ʥʘʯʠʥʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʟʘ ʦʪʙʨʘʥʘ ʟʘ ʚʩʷʢʘ ʦʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ ʠ ʧʨʦʛʨʘʤʘ ʟʘ 

ʩʨʝʜʥʦʩʨʦʯʝʥ ʧʝʨʠʦʜ ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʠʢʦʥʦʤʠʯʥʦʩʪ. ʊʝ ʩʲ-

ʜʲʨʞʘʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʮʝʣʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʧʨʠʦʨʠʪʝʪʠʪʝ ʡ, ʧʨʦʛʨʘʤʥʠʷ 

ʝʢʠʧ, ʦʪʛʦʚʦʨʥʠʮʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ, ʧʣʘʥʠʨʘʥʠʪʝ ʢʨʘʡʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʘʢʪʦ ʠ ʨʘʟʯʝʪʝʥ ʨʝʩʫʨ-

ʩʝʥ ʧʣʘʥ ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ ʧʝʨʠʦʜ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʧʣʘʥʠʨʘʥʠʪʝ ʢʨʘʡʥʠ ʨʝʟʫʣʪʘʪʠ ʚ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʠ ʩʝ ʦʙʚʲʨʟʚʘʪ ʩ ʧʦʜʜʨʲʞʢʘʪʘ, ʨʘʟ-

ʚʠʪʠʝʪʦ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʲʛʣʘʩʥʦ ʇʈɺʉ ʠ ʀʇʇ. 

- ɼʦʢʣʘʜ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥ ʇʨʦʛʨʘʤʝʥ ʧʨʝʛʣʝʜ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʛ-

ʨʘʤʠ.  ʇʨʦʛʨʘʤʥʠʷ ʧʨʝʛʣʝʜ ʠʤʘ ʟʘ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ 

ʧʨʦʛʨʘʤʥʠ ʤʝʤʦʨʘʥʜʫʤʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ: 1) ʮʝʣʠʪʝ, ʧʨʠʦʨʠʪʝʪʠʪʝ ʠ ʨʝʩʫʨʩʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʚ ʋʢʘʟʘʥʠʷʪʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʟʘ ʰʝʩʪʛʦʜʠʰʝʥ 

ʧʝʨʠʦʜ; 2) ʩʨʦʢʦʚʝʪʝ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʮʝʣʠ ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʅɸʊʆ; ʠ 

3) ʦʮʝʥʢʘʪʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʧʨʦʛʨʘʤʥʠ ʤʝʤʦʨʘʥʜʫʤʠ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ɺʉ. 

ʂʨʘʝʥ ʧʨʦʜʫʢʪ ʦʪ ʝʪʘʧʘ ʝ ʄʝʤʦʨʘʥʜʫʤʲʪ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ (ʄʇʈ). ʄʝʤʦʨʘʥ-

ʜʫʤʲʪ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ ʩʲʜʲʨʞʘ ʫʪʚʲʨʜʝʥʠʪʝ ʦʪ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʟʘ ʠʟʧʲʣʥʝ-

ʥʠʝ ʦʩʥʦʚʥʠ ʧʨʦʛʨʘʤʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠʷ ʙʶʜʞʝʪʝʥ ʠ ʧʦʩʣʝʜʚʘʱʠʷ ʩʨʝʜʥʦʩʨʦʯʝʥ (ʰʝʩʪʛʦʜʠʰʝʥ) 

ʧʝʨʠʦʜ, ʢʘʢʪʦ ʠ ʧʨʦʛʨʘʤʥʠʪʝ ʮʝʣʠ, ʧʨʠʦʨʠʪʝʪʠ, ʢʨʘʡʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 

ʪʷʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. ʄʝʤʦʨʘʥʜʫʤʲʪ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʨʠʝʪʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʛʨʘʤʝʥ ʧʨʝʛʣʝʜ ʧʨʦʛʨʘʤʥʠ ʤʝʤʦʨʘʥʜʫʤʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ 

ʧʨʦʛʨʘʤʠ ʠ ʩ ʚʟʝʪʠʪʝ ʨʝʰʝʥʠʷ ʦʪʥʦʩʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʫʨʩʠʪʝ ʟʘ ʦʪʙʨʘʥʘ. ɽʜʠʥʥʠʷʪ 

ʬʠʥʘʥʩʦʚ ʧʣʘʥ ʟʘ ʤʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʄʆ ʠ ɽʜʠʥʥʠʷʪ ʧʦʠʤʝʥʝʥ ʩʧʠʩʲʢ ʥʘ 

ʦʙʝʢʪʠʪʝ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʩʪʨʦʠʪʝʣʥʠ ʫʩʣʫʛʠ ʥʘ ʄʆ ʠ ɹɸ ʩʝ ʠʟʛʦʪʚʷʪ ʠ ʦʪʯʠʪʘʪ ʧʦ ʧʨʦʛ-

ʨʘʤʠ ʩʲʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʄʝʤʦʨʘʥʜʫʤʘ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ 

ʄʝʤʦʨʘʥʜʫʤʲʪ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʩʣʝʜ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʙʶʜʞʝʪʘ ʥʘ 

ʄʆ ʩʣʝʜ ʧʨʠʝʤʘʥʝ ʥʘ ɿʘʢʦʥʘ ʟʘ ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʙʶʜʞʝʪʥʘ ʛʦʜʠʥʘ ʠ ʧʦʩ-

ʪʘʥʦʚʣʝʥʠʝʪʦ ʥʘ ʄʉ ʟʘ ʥʝʛʦʚʦʪʦ ʠʟʧʲʣʥʝʥʠʝ. ʄʇʈ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʚ ʯʘʩʪʪʘ ʤʫ ʟʘ ʧʲʨʚʘʪʘ ʛʦ-

ʜʠʥʘ ʦʪ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝ (ʙʶʜʞʝʪʥʘʪʘ ʛʦʜʠʥʘ). 
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ʌʠʛʫʨʘ 1. To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ - ʆʩʥʦʚʥʠ 

ʜʝʡʥʦʩʪʠ ʚ ʝʪʘʧ Ăʇʨʦʛʨʘʤʠʨʘʥʝò 
 

2.5. ɽʪʘʧ Ăɹʶʜʞʝʪʠʨʘʥʝñ 

ʉʲʱʥʦʩʪʪʘ ʥʘ ʝʪʘʧʘ ʝ ʙʶʜʞʝʪʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʨʝʩʫʨʩʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʇʣʘʥʘ 

ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʩʲʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʠ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ 

ʩ ʧʨʠʝʪʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥʠ, ʧʦʜʟʘʢʦʥʦʚʠ ʘʢʪʦʚʝ, ʫʢʘʟʘʥʠʷ ʥʘ ʄʌ ʠ ʧʣʘʥʠʨʘʱʠ ʜʦʢʫʤʝʥʪʠ 

ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʙʶʜʞʝʪʠʨʘʥʝ, ʠʟʨʘʟʭʦʜʚʘʥʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ [1]. 

ɽʪʘʧʲʪ ʩʝ ʧʦʚʪʘʨʷ ʝʞʝʛʦʜʥʦ, ʢʘʪʦ ʩʝ ʙʶʜʞʝʪʠʨʘʪ ʨʝʩʫʨʩʠʪʝ ʟʘ ʝʜʥʘ ʛʦʜʠʥʘ ʩ ʧʨʦʛʥʦʟʠ ʟʘ 

ʧʦʩʣʝʜʚʘʱʠʪʝ ʧʝʪ. 

ʅʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʮʝʣʠ ʪʘʢʦʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʶʜʞʝʪʘ ʚ ʧʨʦʝʢʪʠʪʝ ʠ ʦʢʦʥʯʘʪʝʣʥʠʪʝ ʙʶ-

ʜʞʝʪʠ ʥʘ ʚʪʦʨʦʩʪʝʧʝʥʥʠʪʝ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ, ʧʨʦʝʢʪʠʪʝ ʥʘ ɽʜʠʥʥʠʷ ʬʠʥʘʥʩʦʚ ʧʣʘʥ ʟʘ 

ʄʊʆ ʠ ɽʜʠʥʥʠʷ ʧʦʠʤʝʥʝʥ ʩʧʠʩʲʢ ʥʘ ʦʙʝʢʪʠʪʝ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʩʪʨʦʠʪʝʣʥʠ ʫʩʣʫʛʠ, ʢʦʝʪʦ 

ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʣʘʥʠʨʘʥʝʪʦ ʦʪ ʧʨʝʜʭʦʜʥʠʷ ʝʪʘʧ (ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʠ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʩ ʧʨʠʦʨʠʪʝʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʮʝʣʠʪʝ ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʨʠʦʨʠʪʝʪʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʠ ʧʨʦʝʢʪʠ) [1]. 

ɽʪʘʧʲʪ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ (ʌʠʛʫʨʘ 5): 

- ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʨʝʜʥʦʩʨʦʯʥʘ (ʪʨʠʛʦʜʠʰʥʘ) ʙʶʜʞʝʪʥʘ ʧʨʦʛʥʦʟʘ; 

- ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʦʝʢʪ ʥʘ ʙʶʜʞʝʪ ʥʘ ʄʆ ʚ ʧʨʦʛʨʘʤʝʥ ʬʦʨʤʘʪ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʙʶʜʞʝʪʥʘ 

ʛʦʜʠʥʘ ʠ ʨʘʟʯʝʪʠ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʦʪ ʙʶʜʞʝʪʥʘʪʘ ʧʨʦʛʥʦʟʘ; 

- ʦʢʦʥʯʘʪʝʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʶʜʞʝʪʘ ʥʘ ʄʆ ʧʦ ʧʦʣʠʪʠʢʠ, ʦʩʥʦʚʥʠ ʧʨʦʛʨʘʤʠ ʠ ʚʪʦ-

ʨʦʩʪʝʧʝʥʥʠ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ (ɺʈɹ); 

- ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ɽʜʠʥʥʠʷ ʬʠʥʘʥʩʦʚ ʧʣʘʥ ʟʘ ʄʊʆ ʠ ɽʜʠʥʥʠʷ ʧʦʠʤʝʥʝʥ ʩʧʠʩʲʢ ʥʘ ʦʙʝʢ-

ʪʠʪʝ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʩʪʨʦʠʪʝʣʥʠ ʫʩʣʫʛʠ. 
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ʌʠʛʫʨʘ 2. To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ - ʆʩʥʦʚ-

ʥʠ ʜʝʡʥʦʩʪʠ ʚ ʝʪʘʧ Ăɹʶʜʞʝʪʠʨʘʥʝñ 

 

ʂʨʘʡʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʝʪʘʧʘ ʩʘ: 

- ʉʨʝʜʥʦʩʨʦʯʥʘ (ʪʨʠʛʦʜʠʰʥʘ) ʙʶʜʞʝʪʥʘ ʧʨʦʛʥʦʟʘ. ɺ ʩʨʦʢʦʚʝʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʚ ʨʝʰʝʥʠʝʪʦ 

ʥʘ ʄʉ ʟʘ ʙʶʜʞʝʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ, ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʠ ʧʨʝʜʩʪʘʚʷ ʚ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ 

ʩʨʝʜʥʦʩʨʦʯʥʘ ʙʶʜʞʝʪʥʘ ʧʨʦʛʥʦʟʘ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʪʨʠʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢ-

ʚʘʥʠʷʪʘ ʥʘ ʄʌ ʧʦ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʫʥʠʬʠʮʠʨʘʥʠ ʬʦʨʤʠ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ. ʉʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʦʮʝʥʢʘ ʥʘ ʪʨʠʛʦʜʠʰʥʠʪʝ ʙʶʜʞʝʪʥʠ ʧʨʦʛʥʦʟʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ ʠ 

ʫʚʝʜʦʤʷʚʘʥʝ ʥʘ ʧʲʨʚʦʩʪʝʧʝʥʥʠʪʝ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ ʟʘ ʥʘʧʨʘʚʝʥʠʪʝ ʦʮʝʥʢʠ ʩʝ ʧʨʦʚʝʞ-

ʜʘʪ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʫʪʦʯʥʷʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʣʠʪʠ-

ʢʠʪʝ ʠ ʧʨʦʛʨʘʤʠʪʝ. ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʩʪʠʛʥʘʪʘʪʘ ʜʦʛʦʚʦʨʝʥʦʩʪ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ 

ʩʝ ʠʟʚʲʨʰʚʘ ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʨʘʟʭʦʜʠʪʝ ʧʦ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʛʨʘʤʠ ʧʦ ʪʨʠʛʦʜʠʰʥʘʪʘ ʙʶʜʞʝʪʥʘ 

ʧʨʦʛʥʦʟʘ [1]. 

- ʇʨʦʝʢʪ ʥʘ ʙʶʜʞʝʪ ʥʘ ʄʆ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʛʦʜʠʥʘ ʠ ʨʘʟʯʝʪʠʪʝ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʜʚʝ ʛʦʜʠʥʠ 

ʩʝ ʠʟʛʦʪʚʷʪ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʋʢʘʟʘʥʠʷʪʘ ʥʘ ʄʌ ʟʘ ʙʶʜʞʝʪʥʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠ ʩʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 

ʧʦ ʧʦʣʠʪʠʢʠ ʠ ʦʩʥʦʚʥʠ ʧʨʦʛʨʘʤʠ. ʇʨʦʝʢʪʲʪ ʥʘ ʙʶʜʞʝʪ ʥʘ ʄʆ ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʥʘ ʙʘʟʘ ʥʘ 

ʦʜʦʙʨʝʥʠʪʝ ʦʪ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʩʨʝʜʥʦʩʨʦʯʥʘ ʬʠʩʢʘʣʥʘ ʨʘʤʢʘ, ʦʩʥʦʚʥʠ ʜʦʧʫʩʢʘʥʠʷ, ʤʘʢ-

ʨʦʧʦʢʘʟʘʪʝʣʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʨʘʟʭʦʜʥʠ ʪʘʚʘʥʠ ʠ ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʩʝʢʪʦʨʥʠ 

ʧʦʣʠʪʠʢʠ ʠ ʦʪʙʨʘʥʠʪʝʣʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʪʨʠʛʦʜʠʰʝʥ ʧʝʨʠʦʜ. ɺ ʩʨʦʢʘ, ʦʧʨʝʜʝʣʝʥ ʚ 

ʨʝʰʝʥʠʝʪʦ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ, ʄʆ ʧʨʝʜʩʪʘʚʷ ʚ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ ʧʨʦʝʢʪʦ-

ʙʶʜʞʝʪ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʛʦʜʠʥʘ ʧʦ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʛʨʘʤʠ, ʢʘʢʪʦ ʠ ʨʘʟʯʝʪʠ ʟʘ ʨʘʟʭʦʜʠ ʟʘ ʩʣʝʜʚʘ-

ʱʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʦʪ ʙʶʜʞʝʪʥʘʪʘ ʧʨʦʛʥʦʟʘ ʧʦ ʩʝʢʪʦʨʥʠ ʧʦʣʠʪʠʢʠ ʠ ʦʪʙʨʘʥʠʪʝʣʥʠ ʧʨʦʛʨʘʤʠ [1]. 

ʉʣʝʜ ʧʨʠʝʤʘʥʝʪʦ ʦʪ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʥʘ ɿʘʢʦʥʘ ʟʘ ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ ʟʘ ʩʲʦʪʚʝʪʥʘ-

ʪʘ ʛʦʜʠʥʘ, ʢʘʢʪʦ ʠ ʥʘ ʇʄʉ ʟʘ ʥʝʛʦʚʦʪʦ ʠʟʧʲʣʥʝʥʠʝ, ʚ ʝʜʥʦʤʝʩʝʯʝʥ ʩʨʦʢ ʦʪ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʪʦ ʄʆ ʠʟʛʦʪʚʷ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʶʜʞʝʪʘ ʧʦ ʧʦʣʠʪʠʢʠ, ʧʨʦʛʨʘʤʠ, ʧʲʣʥʘ ʝʜʠʥʥʘ 

ʙʶʜʞʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʬʫʥʢʮʠʠ ʠ ʜʝʡʥʦʩʪʠ. ʀʟʛʦʪʚʷʪ ʩʝ ʛʦʜʠʰʥʠ ʙʶʜʞʝʪʠ ʥʘ ʦʩʥʦʚʥʠʪʝ 

ʧʨʦʛʨʘʤʠ ʠ ʧʨʦʛʨʘʤʠ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʠʪʝ ʨʘʟʧʦʨʝʜʠʪʝʣʠ ʩ ʙʶʜʞʝʪ, ʚ ʪ.ʯ. ʧʦ ʬʫʥʢʮʠʠ ʠ ʜʝʡʥʦʩ-

ʪʠ [1]. 

ʀʟʛʦʪʚʝʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʙʶʜʞʝʪʘ ʥʘ ʄʆ, ʜʦʢʣʘʜʘ ʟʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʧʨʝʛʣʝʜʘ ʥʘ ʘʢʪʫʘʣʠʟʠʨʘʥʠʪʝ ʤʝʤʦʨʘʥʜʫʤʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ 
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ʙʶʜʞʝʪʥʘ ʛʦʜʠʥʘ, ɽʜʠʥʥʠʷ ʬʠʥʘʥʩʦʚ ʧʣʘʥ ʟʘ ʄʊʆ ʥʘ ʄʆ ʠ ɽʜʠʥʥʠʷ ʧʦʠʤʝʥʝʥ ʩʧʠʩʲʢ ʥʘ ʦʙʝʢ-

ʪʠʪʝ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʩʪʨʦʠʪʝʣʥʠ ʫʩʣʫʛʠ ʩʝ ʚʥʘʩʷʪ ʟʘ ʦʙʩʲʞʜʘʥʝ ʚ ʇʨʦʛʨʘʤʥʠʷ ʩʲʚʝʪ ʠ ʩʝ 

ʫʪʚʲʨʞʜʘʚʘʪ ʦʪ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ [1]. 
 

2.6. ɽʪʘʧ Ăʀʟʧʲʣʥʝʥʠʝ ʠ ʦʪʯʝʪñ 

ʇʦ ʚʨʝʤʝ ʥʘ ʝʪʘʧ Ăʀʟʧʲʣʥʝʥʠʝ ʠ ʦʪʯʝʪñ ʩʝ ʠʟʚʲʨʰʚʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʥʝʦʙʭʦ-

ʜʠʤʠʪʝ ʜʝʡʥʦʩʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ (ʌʠʛʫʨʘ 6). 

ɽʪʘʧʲʪ ʚʢʣʶʯʚʘ: 

- ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʣʘʥʠʨʘʥʠʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʚ ʪ.ʯ. ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʙʶ-

ʜʞʝʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʝʢʫʱʘʪʘ ʛʦʜʠʥʘ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʢʚʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ, ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ 

ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʛʦʚʦʨʠʪʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʦʝʢʪʠʪʝ, ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʨʘʟʚʦʡʥʘ ʜʝʡʥʦʩʪ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ, ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ 

ʠ ʦʜʠʪ, ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʩ ʦʪʜʝʣʥʠ ʫʢʘʟʘʥʠʷ ʠʣʠ ʨʲʢʦʚʦʜʩʪʚʘ, ʫʪʚʲʨʞʜʘʚʘʥʠ/ʧʦʜʧʠʩʚʘʥʠ ʦʪ ʇʉʆ 

ʠʣʠ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ [1]; 

- ʦʪʯʝʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʲʣʥʝʥʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʮʝʣʠ ʠ ʟʘ-

ʜʘʯʠ, ʚ ʪ.ʯ. ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʪʯʝʪʘ ʟʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʧʣʘʥʠʨʘʥʠ ʮʝʣʠ, 

ʋʢʘʟʘʥʠʷ ʟʘ ʦʪʯʝʪ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʠ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʛʨʘʤʠ, 

ʆʪʯʝʪ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʠ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʄʆ, ʩʪʨʫʢ-

ʪʫʨʠʪʝ ʥʘ ʧʨʷʢʦ ʧʦʜʯʠʥʝʥʠʝ ʠ ɹɸ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʨʘʟʭʦʜʚʘʥʠʪʝ ʨʝʩʫʨʩʠ ʧʦ ʧʨʦʛʨʘʤʠ, ɼʦʢʣʘʜ ʟʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʠ ʜʨ. [1].  

 

 

ʌʠʛʫʨʘ 3. To-Be ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ - ʆʩʥʦʚʥʠ 

ʜʝʡʥʦʩʪʠ ʚ ʝʪʘʧ Ăʀʟʧʲʣʥʝʥʠʝ ʠ ʦʪʯʝʪñ 
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ʀʟʚʦʜʠ: 

ʆʧʠʩʘʥʠʷʪ ʧʨʦʮʝʩ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʦʜ-

ʨʦʙʥʦ ʚ Ăʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠñ ʦʪ 2019 ʛ., ʢʘʪʦ 

ʥʝʧʨʝʢʲʩʥʘʪ ʠ ʮʠʢʣʠʯʝʥ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʝʪʘʧʠ: Ăʌʦʨʤʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʠ-

ʪʝʣʥʘʪʘ ʧʦʣʠʪʠʢʘñ; Ăʇʣʘʥʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠñ; Ăʇʨʦʛʨʘʤʠʨʘʥʝñ; Ăɹʶʜʞʝʪʠʨʘʥʝñ; Ăʀʟʧʲʣʥʝʥʠʝ 

ʠ ʦʪʯʝʪñ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠ ʧʨʦʮʝʩʲʪ Ăʇʨʦʝʢʪʥʦ ʫʧʨʘʚʣʝʥʠʝñ.  

ʇʨʦʚʝʜʝʥʠʷ ʧʨʝʟ 2020 ʛ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʷʪ ʧʨʝʛʣʝʜ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʥʘ ʧʨʘʢʪʠʢʘ ʚʘʣʠʜʠʨʘ ʢʘʪʦ 

ʨʘʙʦʪʝʱ ʠʥʩʪʨʫʤʝʥʪ ʩ ʧʨʘʢʪʠʯʝʩʢʘ ʥʘʩʦʯʝʥʦʩʪ, ʧʨʝʜʩʪʘʚʝʥʠʷ ʚ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ, ʘʢʪʫʘʣʠʟʠʨʘʥ 

ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ. ɺʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʦʪ ʧʨʝʛʣʝʜʘ ʩʘ ʦʩʲ-

ʱʝʩʪʚʝʥʠ ʧʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣ, ʧʨʠ ʢʦʡʪʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʮʝʣʠ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚʲʚ ʚʦ-

ʝʥʥʠ ʮʝʣʠ, ʚʲʟʤʦʞʥʠ ʦʧʝʨʘʮʠʠ ʠ ʟʘʜʘʯʠ, ʘ ʪʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʟʘʜʘʯʠ ʚ ʦʧʝʨʘʮʠʠʪʝ. 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʤʦʜʝʣ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʝ ʠʥʚʘʨʠʘʥʪʝʥ ʠ ʢʦʥʩʪʨʫʢ-

ʪʠʚʝʥ, ʢʦʝʪʦ ʛʦ ʧʨʘʚʠ ʧʨʠʣʦʞʠʤʠ ʠ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ. 
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Abstract: The last decades have shown the constantly changing nature of armed conflicts, and the 

introduction of new ways of conducting combat operations. This led to the widespread use of UAVs for 

reconnaissance and airstrikes. The war between Russia and Ukraine is no exception, and the diversity of 

different models UAV, used in this war is impressive. The aim of this report is to make a brief 

comparative analysis of the UAVs used by Russia and Ukraine. 

Key words: Russia, Ukraine, UAVs, target acquisition. 

 

Introduc tion 

Recent decades have shown the ever-changing nature of armed conflicts, which has presented 

armed forces with new challenges. In many of the developed countries, the introduction of new 

technologies, constant modernization of armaments and the related introduction of new methods of 

conducting combat operations are observed. 

Military conflicts have brought to the fore the use of remotely piloted aircraft systems (RPAS) for 

reconnaissance, target asquisition or direct strike. The war between Russia and Ukraine is no exception, 

and according to some of the leading experts in this field (Samuel Bendet , David Hambling ) , this war 

is characterized by a wide variety of unmanned aerial vehicles (UAV) used by both warring parties. 

Ranging from rotary-wing ( copter -type ), fixed-wing (combat, reconnaissance) and loitering munitions 

(kamikaze), the arsenal employed is truly impressive. 
 

1. Fixed-wing RPAS 

This type of UAV represents the largest percentage of aircraft in use. A large number of RPAS 

manufacturers are focusing on the production of such models, as they have many advantages, some of 

which are - greater flight distance, greater flight ceiling, the ability to quickly assemble and perform 

tasks (for the models of the mini and micro class ) and many others, the disadvantage being the way of 

take-off and landing. The variety of models produced is really huge, as well as the tasks they perform.  

This report will examine a large number of wartime UAV, mainly of Class I and Class II, as well 

as combat UAV (UCAV). 
 

UCAV 

UCAVs are not distinguished by great variety, but the models used showed that this is one of the 

weapons of the future. They were widely used by Ukraine, especially in the initial stage of the war, 

hitting mainly armored vehicles. The standout in these early months was the Turkish Bayraktar-TB2, but 

as the hostilities progressed, Russian forces were able to perfect their air defense system and began 

https://www.nvu.bg/en
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shooting down these UCAVs. This led Ukraine to limit their use, due to their high cost, and focus on the 

use of the smaller UCAV Punisher - of its own production. On the other hand, Russia relies to a lesser 

extent on its strike aircraft, and the strikes carried out by them are rather episodic. Their typical 

representative of this class is the UCAV Orion, while the Forpost is primarily a reconnaissance drone, 

but Russia has adapted it to carry modified 60-pound Kornet anti-tank missiles or 50-pound KAB-20 

laser-guided bombs. 

Some characteristics of the mentioned models are shown in Table 1. 

  

Model Weight, 

kg 

Wingspan, 

m 

Flight 

time, 

h 

Flight 

ceiling, 

m 

Flight 

distance 

, km 

Speed, 

km/h 

Engine Armament Manufacturer 

Used by Russia 

Orion 1000 16.3 24 7500 250 120-

200 

DVG KAV -20, 

KAV -50 

Russia 

Forpost 350 8.55 20 6100 - 200 DVG Cornet ; 

KAV -20 

Russia 

Used by Ukraine 

Bayraktar-

TB2 

650 12 24 8200 150 130 DVG MAM -C, 

MAM -L 

Turkey 

Punisher  2.25 1.5 400 50 198 Electric UB-75HE; 

MACE 

Ukraine 

Table 1 : UCAV used in the war. 

 

Reconnaissance UAV 

The variety of RPAS used in the war, mainly of the I "Mini" class, is impressive. The different 

tasks they perform and the ability to carry a payload are the reason for their diverse equipment with 

different cameras (day, night, thermal imaging, infrared, etc.) and sensors (for measuring weather 

conditions, radiation, chemical pollution, etc.). All this helps, in addition to reconnaissance of the 

battlefield and capturing targets, UAVs can also be used to adjust artillery fire. Some models are even 

equipped with pointers for laser guidance of ammunition. The characteristics of the main models used by 

both sides in the conflict are shown in Table 2. 

While Ukraine relies more heavily on UCAVs, Russia has turned to using UAVs to acquire targets 

and adjust artillery fire. The most striking representative is the Russian Orlan-10, and it is not by chance 

that it is called "the workhorse of the fleet of unmanned aircraft of Russia". Unlike many unmanned 

aircraft that are controlled remotely by operators, the Orlan-10 can be controlled directly by Russian 

artillery formations as part of an automated fire control system. The Orlan-30, in turn, is equipped with 

an improved navigation system and a precision laser targeting system that allows artillery formations to 

hit targets with 152mm Krasnopol shells. Almost all Russian models listed in Table 2, in addition to 

reconnaissance tasks, can also perform tasks of adjusting artillery fire. 

The A-1S Furia, UJ-22 and RQ-20 Puma used by Ukraine are also used to correct artillery fire, for 

example the A-1S Furia's communications are integrated with the Ukrainian automated fire control 

system  of artillery. The Leleka-100 is the most common military small drone in the Ukrainian army, 

which is used to provide aerial reconnaissance of Russian targets. The German Vektor is a new 

generation UAV with vertical take-off and landing and the possibility of replacing the wings with rotary 

ones. 
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Model Weight, 

kg 

Wingspan, 

m 

Flight time, 

h 

Flight 

ceiling, m 

Flight 

distance , 

km 

Speed, km/h Engine Manufacture

r 

Used by Russia 

Zala -421-16E5 29.5 5 20 3600 150 65-110 DVG Russia 

Garnet -4 30 3.2 6 3500 70 140 Electric Russia 

Orlan -10 16 3.1 16 5000 120 245 DVG Russia 

Orlan -30 27 - 5 4500 300 170 DVG Russia 

Zastava 5.5 2.2 1.3 2200 10 120 Electric Russia 

Tachyon 25 2 2 4000 40 120 Electric Russia 

Used by Ukraine 

Leleka-100 5.5 2 2.5 1500 45 180 Electric Ukraine 

A-1S Furia  2 3 2500  120 Electric Ukraine 

UJ-22 - - 7 6000 100 160 DVG Ukraine 

Quantix 2.27 1 0.75 - 20 72 Electric USA 

RQ-20 Puma 6.3 2.8 2 3200 20 75 Electric USA 

Spectator 2.5 3 2 3000 50 120 Electric Ukraine 

Vector 7.4 2.8 2 - 25 90 Electric Germany 

WB FlyEye 11 3.6 2.5 3500 - 120 Electric Poland 

Table 2: Fixed-wing reconnaissance drones in use in the war . 

The following conclusions can be drawn from the analysis and table 2; 

- As with UCAV, Russia relies entirely on systems of its own production, and not a small part of 

them are with internal combustion engines (ICE). The Zastava and Forpost UAVs are models where 

Russia licensed the design and modified it; 

- Russia relies exclusively on reconnaissance UAVs as a means of adjusting artillery fire; 

- Ukraine uses both its own systems and systems of foreign manufacturers, all of which except the 

UJ-22 have electric motors; 

- While the Russian intelligence DUL are heavier and have a larger perimeter of action, those of 

Ukraine are lighter and operate at shorter distances. This can be explained by the tactical tasks that the 

advancing and defending troops perform. 

  

Multy -rotor RPAS 

Rotary-wing UAVs (quadro, hexa, octo), also called VTOL (vertical take-off and landing), allow 

these aircraft to take off and land vertically and circle to provide constant target observation. Other 

advantages are small size and low noise levels. These UAVs tend to move slower than fixed-wing ones 

and have a shorter flight time, so formations use them for closer-range missions. The characteristics of 

some of them are shown in Table 3. 

 
Model Weight, 

kg 

Wingspan, 

m 

Flight time, 

min 

Payload, kg Flight 

distance , km 

Flight 

ceiling, m 

Speed, km/h  Armament Manufacturer 

Used by Russia 

KBLA -

IVT 

300 4.57 60 - - - - - Russia 

Used by Ukraine 

R18 - 1.82 40 5 4 300 - RKG-1600 Ukraine 

Autel Evo 

II  

- 0.4 - - - - 72 Vog-17 China 

Mavic 

Mini  

0.250 0.2 30 - 4 - 45 - China 

TEAC 

Golden 

eagle 

- 0.5 30 - 3 - 80 - USA 

Skydio X2 - 0.6 35 - 6 - 40 - USA 

Table 3: Reconnaissance DULS with fixed wings used _ in the war . 
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As can be seen from Table 3, Russia does not rely on this type of UAV, mainly due to the short 

range and small mass of the payload. On the other hand, Ukraine again relies on everything that would 

help in the course of hostilities, not only aircraft produced for military purposes, but also amateur ones. 

Here again, the desire of the Ukrainian forces to hit targets from the air, mostly armored ones, is 

noticeable. An impressive R18 octocopter capable of carrying several kilograms of payload - up to 5 kg 

of free-falling ammunition. As such, RKG-3 or RKG-1600 cumulative anti-tank grenades are used. 

Russian forces use the KBLA-IVT primarily as a mobile target for reconnaissance and detection of 

Ukraine's air defense system. 
 

Loitering munition  - "kamikaze" . 

This type of UAV carries an explosive warhead on one-way attack missions. Unlike conventional 

weapons, the operator does not need to identify the target before firing. Once the drone is in the air, a 

pilot on the ground search enemy targets using on-board cameras. When the operator locks on the target, 

the loitering munition slams into it, detonating its warhead. The characteristics of some of those used in 

the war are shown in Table 3. 

 
Model Weight, 

kg 

Wingspan, m Flight distance , 

km 

Flight time, min Speed, km/h  Manufacturer 

Used by Russia 

Zala KYB 3 1.21 - 30 130 Russia 

Used by Ukraine 

Switchblade 300 2.5 1.20 10 15 160 USA 

Switchblade 600 22.7 1.80 40 40 185 USA 

Phoenix Ghost - - - 360 - USA 

Warmate 5.7 1.6 30 50 150 Poland 

Table 3: Barrage ammunition used _ in the war . 

 

From the review of the sources providing information on the kamikaze-type UAV used and 

summarized in Table 3, it can be seen that Ukraine also has an advantage here. The arsenal at its 

disposal is entirely foreign-made, as the Switchblade 600 and Warmate are capable of delivering 

accurate hits to the long-range artillery of the Russian forces, and the Warmate has the ability to return 

when it does not detect a target and be used for follow-up strikes. 

Russian forces rely on the Zala KYB as a means of engaging armored and lightly armored enemy 

vehicles, although they also possess the Zala Lancet , and for the latter there is no information that they 

have been used so far. 

 

Conclusion 

1. Both warring countries have a large arsenal of anti-aircraft missiles, with Russia relying entirely 

on systems of its own production, while Ukraine also uses systems developed by other countries. This 

fact and the various tasks performed by UAVs lead to an increase in the combat capabilities of the 

Ukrainian forces. The disadvantage is that operator training is required for each RPAS and there is a 

shortage of spare parts. 

2. While Ukraine relies on all kinds of UAVs to strike armor-wounds, lightly armored targets and 

various installations, Russia has mainly focused on using Class I "Mini" anti-aircraft missiles to perform 

reconnaissance and target acquisition tasks and adjusting artillery fire. These systems are a difficult 

target for the means of air defense, due to their small size, and their price is lower. In this way, a lower 

cost of incurred losses in reconnaissance assets is achieved. 

3. UCAVs are a powerful weapon, without danger to human life. The experience of military 

operations since the beginning of the war shows that they are highly effective in meeting an unprepared 

or weak air defense system. When a sustained and advanced air defense system is in place, UCAVs lose 
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much of their effectiveness because they are an easy target and their cost is much higher. In such cases, 

flying munitions - "kamikaze" are the most reliable means of hitting enemy targets. 
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Abstract: The dynamically changing security environment, defined by the constantly changing nature 

of armed conflicts, characterized by the introduction of new technologies and the related introduction of 

new ways of conducting combat operations, present the armed forces with new challenges. The need to 

implement new methods of target acquisition and adjusting fire necessitates the use of unmanned aerial 

vehicles (UAVs) in artillery formations. The aim of this report is to present the possible methods of 

target acquisition and correcting the fire of artillery formations using RPAS. 

Keywords: RPAS, UAVs, fire support, artillery, target acquisition. 

 

Introduction  

The experience of wars and armed conflicts of the last decades convincingly testifies to the 

objective need for air reconnaissance, in the interest of fire support (artillery, aviation, naval artillery). 

One of the ways to increase the effectiveness of fire support is establishment an effective 

intelligence system and coordinating it with the combat forces and means. 

The most promising means of reconnaissance at the moment are RPAS, allowing to quickly and 

with high accuracy obtain intelligence data for targets at a great depth in the location of the opposing 

forces. RPAS have become one of the types of weapons that received a strong launch in development 

during armed conflicts in recent years. At the moment, one of the most important tasks assigned to these 

systems is support of artillery formations during the execution of firing tasks as a means of target 

acquisition and adjusting the fire. The war between Russia and Ukraine fully confirms this, where battles 

are leaded mainly by artillery formations directed by RPAS. Studying the experience of the armed forces 

of developed economic countries is important from the point of view of developing methods for adjust-

ing the fire at typical targets using such aircrafts. 

An increasing number of manufactured UAVs (depending on the class and level of equipment) 

are capable of performing tasks related to artillery reconnaissance and artillery fire adjustment. 

1. Tasks performed by RPAS in the interest of artillery 

The preparation of data for artillery fire is carried out in several ways, the main of which are full 

preparation of shooting data, adjusting of fire and transferring fire from a shooted point. While full 

preparation and transfer of fire from a shooted point shooting can also be conducted at unobservable 

targets, adjusting of fire is necessary the target to be observable. When are finding the data necessary to 

hit the target (by differend methods), the next step is fire for effect. It is assessed whether the bursts hit 

the target and what is the degree of damages, and if is necessary, the fire is corrected. 

Artillery fire correction means measuring the range and deviations of the burst (group of bursts) 

from the target by reconnaissance means and transforming them into corrections for the firing position. 

To determine the corrections, it is necessary to determine the distance and direction from the firing 

position (FP) to the target (the center of a group target) and to the burst(the center of the group of 

https://www.nvu.bg/en
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bursts). The correction is the difference between the distance and direction from the FP to the target and 

to the burst. 

Reconnaissance means used in artillery to determine topographical data to the target and to 

measure burst deviations from the target are: 

- Radar stations; 

- Sound reconnaissance points; 

- Optical means from ground points (forward observer - FO) 

- Air reconnaissance assets. 
Air reconnaissance in the interests of artillery is characterized by certain advantages over others: 

- Observation in great depth of opposing forces; 

- Obtain a real, accurate and clear image of the target and bursts, in real time or with minimal 

delay; 

- Some of the unobservable targets become observable, then the order of striking the targets is 

changed; 

One of the ways to adjust artillery fire is with the help of a helicopter. The specifics and order of 

firing are described in " ʇʨʘʚʠʣʘ ʟʘ ʩʪʨʝʣʙʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʟʝʤʥʘʪʘ ʘʨʪʠʣʝʨʠʷ " - 98.    

Although many advantages, the use of a helicopter to support artillery fire is carried out for target 

acquisition and support the artillery fire, mainly from territory occupied by our troops on a large strip. 

That fact does not allow high accuracy in determining coordinates of the targets. Due to the above 

reasons related to the safety of the crew and limited flight resources, the pilot-corrector cannot always 

correct the fire and assess the degree of defeat. Determining the real state of the target after fire for effect 

is also not always possible, due to the large distance to it. In addition, another disadvantages of using a 

helicopter as a means of artillery reconnaissance, is  complex organization of subordination of the 

helicopter crew to the artillery commander. 

All this necessitates the need to look for other ways of conducting reconnaissance and serving the 

artillery fire. RPAS is a very good and successful alternative. It is particularly effective in intersections, 

which are characterized by many spaces unobservable by forward observers. 

The capabilities of RPAS to service artillery fire significantly depend on the type and 

characteristics of the aircraft and the formation in whose interest they are used. 

Modern RPAS must take into account the specifics of the combat use of artillery (mortar) 

formations to ensure the following tasks: 

- conducting reconnaissance (additional reconnaissance) of enemy objects (targets) in real or 

with minimal delay, with the necessary accuracy in determining coordinates (grid, polar) and height 

above sea level; 

- determination of shooting weather conditions and their consideration when calculating 

shooting data by compiling a "Meteorological" sheet; 

- serving the firing of artillery (mortar) formations; 

- analysis of damage attack; 

- reconnaissance of routes and areas for firing positions; 

- indicate of targets - when using high-precision ammunition. 

These systems must maintain compatibility with the automated artillery fire control system (if 

available). 

Class I UAVs - "small" and "mini" according to NATO standards 
6
 and ñKʦʥʮʝʧʮʠʷ ʟʘ ʚʲʟʜʫʰ-

ʥʦ ʥʘʙʣʶʜʝʥʠʝ ʠ ʨʘʟʫʟʥʘʚʘʥʝ ʩ ɹʃʉ ʚ ʈɹ
ò7

 are the most suitable for performing such type of tasks. 

Depending on the scale of the military operation, the rank of formations and the assigned 

mission, three groups of tasks should be considered: 

                                                                 
6
Joint Doctrine Note 2/11 - The UK approach to Unmanned Aircraft Systems, 2011; 

7
Concept for aerial surveillance and reconnaissance with unmanned aerial systems by the Armed Forces of the Republic of 

Bulgaria, Ministry of Defense, 2012. 
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1. Target acquisition and servicing the firing in the interest of formations with the rank of 

battalion - battalion artillery for direct support (mainly mortar batteries). These formations mainly use 

RPAS of the "mini" category with a smaller range, with fixed wings or multi-rotor ("copter" type). The 

characteristics of these aircraft meet the requirements for reconnaissance in the close tactical area and 

the area of responsibility of formations of battalion rank; 

2. Target acquisition and servicing the firing of artillery formations for direct  support 

(battery, division) with the aim of hitting artillery batteries, command center and observation posts, mo-

bile and stationary fire, etc. along the entire depth in the area of responsibility of the joint military 

formation. For the performance of these tasks, class I RPAS - "mini" and "small" are mainly used. They 

are characterized by a greater range of action and a greater period of time to stay in the air; 

3. Target acquisition and servicing the firing of artillery formations for general support 

(division) in order to hit certain important targets (highly accurate weapon, counter-battery combat, 

command center, vehicle columns, air defense systems, etc.). Class I - "small" RPAS are used for the 

performance of such tasks, and a large part of the aircraft are also equipped with means for targeting 

high-precision munitions. 

 

2. Organization of the interaction for  acquiring and damaging targets. 

The commander of the artillery formation (division commander) organizes the interaction with 

the assigned RPAS through the tactical operations center of the division. 

When organizing the interaction, the chief of staff does the following: 

- organize communication with the RPAS commander; 

- informs the RPAS commander about the coordinates and callsigns of the batteries and the 

division; 

- determines the method and order of firing (correction of fire in the course of firing to hit) 

and notifies the RPAS commander about it; 

- designates (coordinates) the area for reconnaissance by UAV (where reconnaissance, target 

acquisition and service artillery fire will be conducted). 

- establishes control signals; 

- determines the time of readiness of the RPAS to serve the firing. 
The division (battery) commander receives intelligence and target acquisition data from the RPAS commander or through the 

division's TOC, and these data must include: 

- number and nature of the target; 

- coordinates and absolute height of the target, the number and coordinates of individual targets 

part of a group target (if necessary); 

- dimensions of the target - front and depth; 

- target behavior and degree of protection of soldiers and equipments; 

- a digital image of the target (if the necessary means are available to make such a connection); 

- target detection time and confidence level. 

The equipment of a large part of UAVs used in the interest of artillery allows to determine the 

grid coordinates of the target and bursts, deviations of the bursts from the target in meters, as well as 

polar coordinates to the target (burst) relative to the position of the UAV. With the help of RPAS, it is 

expedient to shoot at targets whose coordinates are determined by the same aircraft. If coordinates are 

determined by other means, they are refined when the target is detected by UAV (reconnaissance, 

detection of the target). In this way, errors from the preparation of data for shooting of the various 

detection means is avoided. To determine the corrections, the coordinates of the target, determined with 

the help of the aircraft serving the shooting, are used. 

When the division (battery) is ready to fire, the RPAS commander is notified of the number of 

shots, which have to be observed and the time of flight of the rounds. Fire is permitted at the indicated 
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rate after the RPAS commander's report of readiness to locate the bursts, and he is ordered to locate 

them. 

To simplify aiming (correction of fire) with the help of RPAS, it is recommended to use grid 

coordinates of the target (bursts). Determination of corrections is done by calculation, automatized fire 

control systems - AFCS, computers or ñʇʨʠʙʦʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ - ʇʋʆò.  

Shooting with the help of RPAS is associated with difficulties in detecting and identifying the 

bursts of the service formation due to the large field of view provided by the aircraft. Conducting shell 

fire with a high-explosive detonator in place increases the reliability of detection and assessment bursts 

because the hole is better observed by the UAVôs operator. Therefore, to increase the reliability for 

detecting bursts, it is advisable to conduct the firing with the installation of the high-explosive detonator. 

In the presence of fuze at the firing position, it is advisable the first shot with a fuze from the battery's 

main gun. 
 

Conclusion 

RPAS are capable to perform a large number of tasks - reconnaissance, combat missions, serving 

of artillery fire and many others. The latter are subdivided into: surveillance, additional reconnaissance, 

target acquisition, firing support, targeting of high-precision ammunition and assessment of the degree 

of damages. 

The use of RPAS enables reconnaissance and target acquisition in the so-called ñinvisible fieldsò 

(unobservable areas). In addition, targets that are unobservable for forward observers can be observed 

with RPAS, which objectively leads to a change in the order of shooting these targets and reducing the 

expenditure of ammunition required to damage the target; 

The difference between a helicopter and a RPAS to detect and ensure effective engagement of 

ground targets is that, in addition to the risk of losing expensive equipment, in firing service there will 

always be a risk of losing the crew on board. In addition, the crew's work under combat stress is more 

prone to error than the work of a RPAS operator, who may be miles away from the enemy forces; 

The experience of recent conflicts and wars convincingly shows that RPAS are mandatory tools 

of military formations. Reconnaissance, surveillance and target acquisition with such systems would 

inevitably increase the effectiveness of artillery fire. 
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Figure 1. Elements that form 

the game thinking 
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Abstract: Motivation can become a problem for learners, especially when they do not find the pur-

pose of a learning activity or it is not clear and understandable. Gamification is a recent concept, pri-

marily from the web and gaming development industry that can make learning activities more active and 

participatory, gamification can also provide solution to traineeôs motivation problems. 

 

Keywords: Education, Gamification, Game Thinking. 
 

Introduction  

Education is an active process and as with all active processes, requires motivation both to initiate 

and prolong it. For younger learners, the motivation to acquire knowledge may often not be present, 

while for senior learners it may be present, or opposite and this is particularly so for cases when an ele-

ment of self-direction and autonomy is required. Since learning is a process in which knowledge and 

skills are accumulated, it follows that there could be great benefits from incorporating game concepts 

into education. 

Games and their technologies are increasingly transcending the traditional boundaries of the software 

environment, as evidenced by an increase in the creation of serious and comprehensive games in indus-

try and research. In recent years the tendency to accelerate influence of the software sphere, more pre-

cisely entry of computer (video) games into industry, business and education has led to the identification 

of the term "Gamification". 

Gamification can be characterized as the use of game elements and game thinking in non-game envi-

ronments to increase the student's employment and motivation in the relevant field. It originates from the 

computer game industry and when it is used in a business environment, this process can be defined as 

integrating game dynamics into a website, business service, 

online community, content portal, or marketing campaign to 

initiate participation and increase user engagement. 

At a fundamental level gaming techniques tap into and influ-

ence people's natural desires for competition, achievement, 

recognition, and self-expression. 

The main components of gamification are: 

¶ Elements of computer (video) games, not entire games ï 

these elements must be aimed at acquiring specific knowledge 

or skills; 

¶ "Game thinking" - a proven innovation system based on 

techniques acquired while playing games, on figure 1 are shown 

main elements that form the game thinking. 

¶ Building knowledge and skills through gamification ap-

plicable outside the game environment; 

https://www.nvu.bg/en
mailto:katsev.i@abv.bg
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Figure 2. Differences between serious 

games, playful design and gamification 

¶ Increasing the employment and motivation of trainees in a predetermined direction. 

The concept of gamification and its techniques in non-game environments are proving to be innova-

tive and accelerate emerging learning practices. Although still in its infancy, the dynamics and tech-

niques of gamification have been found to be successfully implemented in some areas of industry and 

business. Examples of this are: 

¶ America's army - an official game of the US army, developed for recruitment. The game works 

primarily as a marketing tool, promoting the US military and thereby increasing the number of recruits; 

¶ M&M's Eye-Spy Pretzel - in 2013, the M&M company introduced its game M&M's Eye-Spy 

Pretzel, as part of its marketing campaign, this game is a classic example of gamification; 

¶ NikeFuel - The NIKE Company releases a game that allows the NIKE+ community to compete 

with each other. NikeFuel aims to increase the sports activity of users, create the possibility to share the 

results of sports activities and promote the sports brand. 

It should be noted that games like streamed of twitch or other streaming platforms do not apply to 

gamification. It is related to the use of game elements outside of games. The entire computer game does 

not belong to gamification. 

Aside from complete computer games, there are 

several other terms that can easily be confused with 

gamification. Serious Games and Playful Design do 

have something to do with gamification, but they are 

actually something else: 

¶ Serious games are fully constructed games 

that are goal-oriented, with clear rules, tasks and 

restrictions to achieve a given goal. Examples of 

serious games are simulators for pilots, medical pro-

fessionals and others. 

¶ Playful Design has no specific goals, rules, or 

meaningful choices that make it a serious game or 

gamification. 

Most common differences between serious 

games, playful design and gamification are present-

ed on figure 2. Gamification is on the right side of 

the spectrum. It doesn't offer a complete gaming 

experience, but some game elements are used. Alt-

hough there is sometimes confusion between Gami-

fication and Playful Design, there is a clear difference: Gamification sets a clear and specific goal for its 

users, has rules and restrictions that make it like a game. There is a challenge to achieve the goals that 

are set. For achieving the goals, tasks, exams and others, there are some components that can be added 

into gamification: 

- Points - which the learner can earn after mastering certain knowledge; 

- Prizes - for which the learner can use his points; 

- Badges - type of awards that the learner receives after successfully passing an exam; 

- Rankings ï tables in which to note the progress of each learner. 

Those components can play a vital role in motivation the students/trainees to proceed with the educa-

tion that is mostly explained by implementing Maslow's popular behavioral model - Hierarchy of Needs 

into gamification education, which identifies that humans have a number of needs that we strive to fulfill 

in our lives and gamification can be used to promote and achieve the first three levels. According to Dan 

Pink's ñThe Surprising Truth About What Motivates Usò (Pink, 2011), the hierarchy of needs correlates 

with the basic principles of gamification and explains that deficit of needs in the model are met through 

long-term interaction with the gamification method, where people can achieve a higher level of social 
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status, cohesion and reputation. The reason gamification is so successful is because of the rewards pro-

vided on top of Maslow's model of self-actualization. By playing the same 'game', social cohesion is 

created and through the use of rewards and feedback, self-esteem and a sense of achievement are en-

couraged [7]. 

The Hierarchy of Needs from Abraham Maslow presented in his 1943 paper "A Theory of Human 

Motivation" in the journal Psychological Review is presented on figure 3.The Dan Pink's representation 

of Maslow's hierarchy of needs and its application in gamification is presented on figure 4. 
 

 

Figure 3. Maslow's hierarchy of needs. 
 

 

Figure 4. Dan Pink's representation of Maslow's hierarchy of needs  

and its application in gamification. 
 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































