
Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   1 

ñVASIL LEVSKIò NATIONAL MILITARY UNIVERSITY 
 

ñARTILLERY, AIR CRAFT DEFENSE AND CISò FACULTY  

 

 

 

 

INTERNATIONAL SCIENT IFIC CONFERENCE 2018 
 

 

 

C O L L E C T I O N  O F  P A P E R S  
 

 

 

DEFENSE AND SECURITY 

 

 

ARMS, TECHNOLOGIES,  

LOGISTICS  
 

 

COMMUNICATION AND  

COMPUTING TECHNOLOGI ES 
 

 

SOCIAL SCIENCE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shumen, Bulgaria 

2018 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

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 2018ò 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. D.Sc.Tech. Hristo HRISTOV, ñProf. Tsvetan Lazarovò Defence Institute, MoD 

Prof. Anatoly MASLAK, D. Sc.Tech,  Kuban State University, Russia 

Prof. Dr. Atanas RADENSKI, Chapman University, USA 

Prof. PhD. Zhaneta TASHEVA, Artillery, Air Defense and CIS Faculty, ñVasil Levskiò National 

Military University, Bulgaria 

Prof. Eng. DSc Zbigniew LECIEJEWSKI, Military University of Technology, Poland 

Prof. Eng. DSc Ryszard WOťNIAK, Military University of Technology, Poland 

Colonel Prof. Eng. Krasimir KALEV Ph.D., Artillery, Air Defense and CIS Faculty, ñVasil Levski ñ 

National Military University, Bulgaria 

Colonel Eng. Prof. Traian ROTARIU Ph.D., Military Technical Academy ñFerdinand Iò, Bucharest, 

Romania 

Col. Assoc.Prof. Eng. Marin LUPOAE Ph.D., Military Technical Academy ñFerdinand Iò, Bucharest, 

Romania 

Colonel Assoc. Prof . Vasile SANDRU, Ph.D., ñHenri Coandaò Air Force Academy, Romania 

Col. Eng. Assoc. Prof. Atanas ATANASOV Ph.D., Artillery, Air Defense and CIS Faculty,ñVasil 

Levski ñ National Military University, Head of  ñAir Defenseò Department 

Colonel Eng. Assoc. Prof. Vanko GANEV Ph.D., Artillery, Air Defense and CIS Faculty, Bulgaria, 

Head of ñArms and Design Technologiesò Department 

Colonel Vasile SANDRU, Ph.D., ñHenry Coandaò Air Force Academy, Romania 

Col. Prof. Eng. DSc Marek ROśKOWICZ, Military University of Technology, Poland 

Col. Prof. Eng. DSc Jacek JANISZEWSKI, Military University of Technology, Poland 

Col. Prof. Eng. DSc Adam KOZAKIEWICZ, Military University of Technology, Poland 

LTC  Assoc. Prof. Eng. Bartosz BIERNACIK, Ph.D., CIS Department, Military Studies Faculty , 

War Studies University, Warsaw, Poland 

LTC Eng. Assoc. Prof. Stanco STANCHEV Ph.D., Artillery, Air Defense and CIS Faculty,ñVasil 

Levski ñ National Military University, Head of ñArtilleryò Department  

LTC Prof. Adrian LESENCIUC Ph.D., ñHenri Coandaò Air Force Academy, Romania  

LTC Assoc. Prof. Laurian GHERMAN Ph.D., ñHenri Coandaò Air Force Academy, Romania 

LTCol. Krystian FRłCIK, Adiunkt, PhD Eng., Military Faculty, Military Studies Faculty , War 

Studies University, Warsaw, Poland 

LTC Daniel STEFANESCU, ñHenri Coandaò Air Force Academy, Romania  

Maj. Witold MATERAK,  War Studies University, Warsaw, Poland 

Dr. Samarjeet BORAH, Assoc. Prof. in Computer Science & Engineering Department, Sikkim 

Manipal Institute of Technology, India 

Prof.  PhD Lyubomir LAZOV, D.h.c, Leading researcher Lasertechnology, Rezekne Academy of 

Technologies, Latvia 

Prof. Dr.sc.ing. Artis TEILANS, Rezekne Academy of Technologies, Latvia 

Assoc. Prof., Ph.D. Margarita VASSILEVA, Artillery, Air Defense and CIS Faculty,ñVasil Levski ñ 

National Military University, Bulgaria 
 

â ñVasil Levskiò National Military University - Artillery, Air Defense and CIS Faculty, Shumen, Bulgaria, 2018. 

c/o Jusautor, Shumen 

ISSN 2367-7902  



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   3 

ʉʒɼʒʈɾɸʅʀɽ 

 

Table of Contents  

PLENARY SESSION ................................................................................................... 5 
¥omoiag Pamfil, INFLUENCE OF BARREL EROSION ON THE BALLISTIC PARAMETERS AT ARTILLERY FIRING 6 
Lyubomir Lazov, Edmunds Teirumnieks, APPLICATION OF LASER TECHNOLOGY IN THE ARMY 10 
Moldoveanu Cristian-Emil, INSTABILITY MECHANISMS OF THE AIRCRAFT WAKE VORTICES 23 

DEFENSE AND SECURITY .................................................................................... 29 
V. P. Petrov, H. A. Hristov, COMBATING CORRUPTION AND ORGANIZED CRIME IN THE EUROPEAN UNION 30 
V. P. Petrov, COMBATING CONTRABANDA AND THE UNLAWFUL TRADE WITH WEAPONS IN THE EUROPEAN UNION 40 
Zh. St. Yordanov, INTERACTION BETWEEN THE ARMED FORCES AND THE INSTITUTIONS FOR THE PROTECTION OF 

SECURITY IN THE LITTORAL AREA .................................................................... 47 
M. M. Alashki, MANAGEMENT OF NATIONAL SECURITY BASED ON CAPABILITIES 53 
D. D. Farazov, THE COMPREHENSIVE APPROACH IN THE OPERATIONAL LEVEL DECISION-MAKING PROCESS 61 
H. A. Desev, OBJECTIVES OF PROTECTION OF INTELLECTUAL PROPERTY IN THE CONTEXT OF INFORMATION 

SECURITY .................................................................................................................. 67 
H. A. Desev, COORDINATION DECISIONS FOR IMPLEMENTING CIVIL PROTECTION IN THE EUROPEAN UNION 71 
S. N. Chanev, STATISTICAL MODEL OF SURFACE-TO-AIR MISSILE SYSTEM75 
S. N. Chanev, MATRIX OF TARGETING FOR AIR DEFENCE FORCE ................ 85 
K. A. Iliev, DETERMINATION OF POTENTIAL POTENTIAL OF PERSPECTIVES OF THE MODELS INSTALLATION AND 

POWER TECHNIQUES ............................................................................................. 91 
K. A. Iliev, METHOD FOR DETERMINING THE WATER FORMULATION POTENTIAL POTENTIAL 96 

ARMS, TECHNOLOGIES, LOGISTICS  .............................................................. 101 
Rotariu Adrian-Nicolae, Trana Eugen, ON THE DEVELOPMENT OF AN INTERIOR BALLISTIC MODEL FOR SMALL CALIBER 

ARMOR PIERCING AMMUNITION ...................................................................... 102 
Andrada Cirneanu, SMART VIDEO SURVEILLANCE FOR BACKGROUND ANALYSIS 108 
M. N. Mutafchiev, MATHEMATICAL MODEL OF THE INTERNAL BALTIC PROCESS RUNNING IN A RELEVANT SOLID 

FUEL ENGINE ......................................................................................................... 116 
G. I. Dzhurkov, SUPPLY AS A BASIC LOGISTIC FUNCTION  IN CONTEMPORARY MILITARY CONFLICTS 123 
G. I. Dzhurkov, GUIDELINES FOR IMPROVING AMMUNITIONS SUPPLY IN OPERATIONS 130 
R. B. Chalakov, D. K. Markov, FACTORS INFLUENCE ON FIRE SUPPORT IN OPERATIONS 137 
K. S. Davidov, Ts. G. Tsonev, APPLYING OF THE SYSTEMATIC APPROACH FOR THE CANNON BARRELS DESIGN

 ................................................................................................................................... 143 
R. N. Lazarov, ANALYSIS OF THE FACTORS AFFECTING THE STABILITY OF THE BULLET WHEN IT MOVES IN 

ENVIRONMENTS WITH DIFFERENT DENSITY ................................................ 149 
S. I. Antonov, TRENDS IN COMPUTER DESIGN OF REDUCTION GEAR......... 155 

COMMUNICATION AND COMPUTING TECHNOLOGIES  .......................... 164 
R. A. Bogdanov, Zh. N. Savova, D. ʂ. Hubenov, A COMPARATIVE ANALYSIS OF HARDWARE PLATFORMS FOR 

DEVELOPMENT AND REALIZATION OF SOFTWARE DEFINED RADIO SYSTEMS 165 
T. G. Peshev, RADAR WITH INVERSE SYNTHESIZED ANTENNA APERTURE ï EVALUATION OF PARAMETERS OF 

MOVING TARGET .................................................................................................. 171 
V. M. Vasilev, ANALYZ E SCANNED AREA BY METRIC RADARS .................. 176 
V. T. Atanasov, SMART EDUCATIONAL CLUSTER CONCEPTIALIZATION ... 181 
V. T. Stoyanova, N. Kulev, ANALYSIS OF THE CAPABILITIES OF GRAPHIC TABLETS AS A MEANS OF EDUCATION IN 

COMPUTER GRAPHICS ......................................................................................... 191 
Zh V. Zhivkov, BINARY PHAZE MANIPULATED SIGNAL ................................. 195 
L. G. Nikolov, V. O. Slavyanov, NETWORK INFRASTRUCTURE FOR CYBERSECURITY ANALYSIS 200 
D. I. Sumulyov, FORMING OF RADAR IMAGE OF TARGET, CONSISTING OF BRIGHT POINTS IN ULTRA WIDEBAND 

RADAR ..................................................................................................................... 206 
D. ʂ. Hubenov, R. A. Bogdanov, SOFTWARE DEFINED RADIO AS PART OF COGNITIVE RADIO 212 
D. K. Hubenov, Y. V. Yosifov, N. Zh. Kulev, 5G CONCEPTS FOR WIRELESS COMUNICATIONS 219 
D. ʂ. Hubenov, STUDY OF RADIOSIGNAL RADIATION OF USB 3.0 DEVICE 224 
G. N. Mazadzhiev, FROM A TECHNOLOGY ASSOCIATED MAN TO POST-HUMAN 231 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   4 

S. A. Aliev, P. Ribarski, THE INTERNET OF THINGS AND ITS APPLICATION IN VIRTUAL ECOSYSTEMS 242 
A. A. Dimitrova, A COMPARATIVE ANALYSIS OF DIGITAL SIGNATURE CRYPTOGRAPHIC SYSTEMS 248 
Sht. R. Stoyanova, BLOCKCHAINS AND SMART CONTRACTS FOR THE INTERNET OF THINGS 255 
D. M. Koleva, FACTORS CONCERNING THE PRACTICE OF INFORMATION SECURITY IN TRAINERS 262 
S. B. Pavlova, D. V. Velev, ONE ALGORITHM FOR SPECTANOGRAPHY BASED ON THE SPATIAL AREA 268 

SOCIAL SCIENCE  .................................................................................................. 274 
K. M. Markov, COMMUNICATIONS, DISTRIBUTION AND MANAGEMENT.. 275 
Sungjae Choo, Lukas Birsak, Tjeerd Tichelaar, Marin Marinov, THE OLD MAPS OF THE WORLD, EUROPE AND BULGARIA 

FROM GEOGRAPHICAL POINT OF VIEW. AND THEY REPRESENTATIVE IN THE GEOGRAPHIC MAPS AND 

GEOGRAPHIC ATLASES ....................................................................................... 283 
A. L. Atanasov, CONTENTS AND CHARACTERISTICS OF THE INNOVATION PROCESS IN MILITARY EDUCATION IN 

BULGARIA .............................................................................................................. 298 
A. L. Atanasov, E-LEARNING - AN ALTERNATIVE TO THE TRADITIONAL .. 304 
V. P. Petrov, STRATEGIC COMMUNICATIONS OF THE USA ........................... 310 

 

 

 

 

  



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   5 

PLENARY SESSION  

  



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   6 

¥OMOIAG PAMFIL, 

INFLUENCE OF BARREL EROSION ON THE BALLISTIC 

PARAMETERS AT ARTILLERY FIRING  

 

¥omoiag Pamfil 
 

Military Technical Academy ñFerdinand Iò 

39-49 Av. George Cosbuc, Bucharest, Romania 

Fax: +32(0)2 7376352 

E-mail: somoiag.pamfil@mta.ro 
 

 

ɸbstract: The erosion of barrels ends up in reduced gun performance. The damage spreads 

forwards toward the muzzle because the gun is unemployed ceaselessly. Worn barrels area unit 

objectionable because of they permit gas to flee past the shot therefore reducing speed, vary and 

accuracy. Because the muzzle begins to wear the shot loses directional stability. Its worth depends on 

the scale of the gun, the specified accuracy and the issue of safety that must be maintained against 

harmful fatigue failure. on the average barrels area unit condemned once the bore diameter will 

increase by concerning five-hitter. Wear depends not solely on the thermal load however additionally on 

the surface scientific discipline of the bore and the chemical interactions between the propellant gas and 

also the bore surface. The erosivity of {various} propellants are investigated over the years mistreatment 

various numerical ways and a few works have tested propellants or propellant gases in some style of 

simulated gun. 

 

1. Introduction  

The capacity of the barrel walls to resist a certain pressure of the gases that form inside it is called 

the barrel resistance. In order not to increase the weight of the barrel, they are built to withstand a 

pressure 1.5 - 2 times higher than that to which they are normally subjected. Since gas pressure is not 

uniform over the length of the barrel channel during drawing, then the thickness of the barrel walls is not 

uniform but thicker at the back and thinner at the front. 

If for various reasons the gas pressure inside the barrel has values much higher than those for which 

its resistance has been calculated, then swelling or even explosion may occur. In most cases, swelling of 

the tube occurs due to the presence of foreign bodies inside it. The projectile moving on the barrel 

channel, when meeting these foreign bodies, decreases its speed. The gas that follows the projectile, 

when it suddenly decreases its speed, is rejected backwards. The influx of gas flowing in the opposite 

direction produces an instantaneous increase in pressure, which leads to swelling or sometimes even to 

the explosion of the barrel. 

Under the influence of all these factors, the channel of the barrel is widened and the surface of the 

barrel changes, which is why it increases the possibility of gas leakage through the projectile and the 

wall of the pipe channel, the initial projectile speed decreases and the scattering surface is increased. 

Erosion of the gun barrel leads to poor performance and availability and increases the cost of barrel 

replacement over the life of an armament system. The wear of the gun barrels usually leads to an 

increase in the diameter of the pipe interior at the beginning of the riveting part. Wear progressively 

extends to the mouth of the barrel when firing continuously. The maximum wear point remains close to 

the beginning of the ribbed portion.  

 

As the wear advances to the mouth of the barrel, the kick loses its steadiness in the direction. Total 

wear that can be tolerated is called usage limit. Its value depends on the size of the weapon, the precision 

required and the safety factor to be maintained due to the fatigue resistance of the material. On average, 
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the barrels are compromised when the inside diameter of the pipe increases by about 5%. Wear depends 

not only on the thermal variation but also on the type of material at the surface of the pipe interior and 

on the chemical interferences between the loading charge and the surface of the barrel interior. The 

barrelôs internal erosion due to various drilling loads has been investigated over the years using various 

numerical methods, and in the course of some research, simulation load tests have been tested. 

 

2. Theoretical and experimental study on the mechanical causes of wear  

The mechanical contribution of wear comes from the action of gas jet and projectiles. Unwashed 

powder and small solid particles in the primary explosive and other sources are entrained in the rapid gas 

leakage and have an abrasive effect on the inside of the pipe. For a riveting pipe, mechanical wear 

occurs from the moment when the forcing grip is engaged. This process leads to considerable pressure 

on the pipe. The movement of rotation of the projectile as it progresses into the pipe causes additional 

mechanical wear. For the ribbed pressed pipes, the radial pressure between the guide rail and the interior 

of the pipe produces abrasive action. 

The most important part of the wear occurs at the beginning of the barrel portion. However, a 

significant part of the wear can also occur at the mouth of the barrel due to the movement of the 

projectile, but also to the abrasive particles. 

In order to increase the resistance of the barrel interior to wear caused by rubbing of the projectile, 

gas corrosion and erosion, and consequently the durability of the inner surface, it is coated 

electrochemically with a layer of hard chromium that adheres quite strongly to the metal. 

 

Figure 1. Decreasing temperature at the barrel level 

 

Under ordinary atmospheric conditions, chromium theoretically does not corrode. Therefore, if the 

surface of the interior of the pipe could be covered with a continuous chrome layer, and if this layer 

would not be destroyed during drawing, the surface of the pipe interior would be perfectly protected 

against corrosion. However, it is not possible to deposit a hard, pore-free chrome layer on the steel. 

During the deposition of chrome, small cracks can occur, which in some places reach to the basic 

material of the pipe, through which gases and humidity can penetrate the steel, causing its corrosion. 

At the time of firing, the maximum barrel temperature rises to almost 1800K at about the same time 

as the gas reaches the maximum pressure. The temperature rise is highest at the beginning of the ribbed 

part and corresponds to the maximum wear point. The increase in temperature at the surface of the barrel 

also produces a decrease in surface hardness. The layer of the removed material can vary between 0.1ɛm 

and 100ɛm per shot, depending on the kinetic energy of the gases, the thermal level and the surface 
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hardness. It is assumed that the erosion area extends as the projectile advances toward the mouth of the 

barrel. 

Calculation of the layer friction from the surface of the barrel interior and the heat flow inside the 

barrel begins with the following slightly modified equations (the case without the material erosion of the 

barrel). 

 1) 

 (2) 

where: 

  - friction at the surface of the barrel interior; 

  - the coefficient of friction on the surface of the inner wall of the barrel; 

  - the average density of the material of the inner wall of the barrel; 

  - the average velocity inside the barrel; 

  - the heat flow inside the barrel; 

  - the average energy inside the barrel; 

  - the average pressure inside the barrel; 

  - temperature at the surface of the barrel; 

  - the temperature inside the barrel. 

  

Figure 2. Temperature at the barrel level 

3. Conclusions 

Understanding all of the above mentioned mechanisms can lead to the development of various means 

of reducing the wear of the pipe. The most commonly used tools for erosion eradication are: the 

development of less erosive tailings, the use of protective coatings, improved pipe treatment materials, 

additives and lubricants to reduce erosion. 

The following recommendations can be made to reduce the wear of armor systems barrel: the use of 

low-temperature firing loads; avoiding the use of lubricants that help reduce the amount of hydrogen; 

use of viable materials for the surface protective layer, such as chrome, non-metallic coatings such as 

foam, special powders that reduce wear; the use of nitrogen-loaded sanding loads. 
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ɸbstract: Every year, the use of lasers for military purposes continues to grow. Many armies from 

different countries use different types of laser systems for their specific combat tasks and actions. 

Traditional troops of land forces, artillery, air defence, and aviation forces today recognize the laser as 

a major operational element in increasing the accuracy and effectiveness of combat operations. Lasers 

are also part of various training sessions in the educational process of military servicemen in military 

schools and universities. 

The purpose of this document is to provide the necessary and adequate information about lasers and 

their application to the army. An additional purpose of this report is to minimize the dangers associated 

with laser radiation when using lasers in military operations. 

ʈʝʟʶʤʝ: ʉ ʚʩʷʢʘ ʝʜʥʘ ʠʟʤʠʥʘʣʘ ʛʦʜʠʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʣʘʟʝʨʠ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʨʘʩʪʝ. ʄʥʦʛʦ ʘʨʤʠʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʦʪ ʣʘʟʝʨʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʚʦʠ 

ʩʧʝʮʠʬʠʯʥʠ ʙʦʡʥʠ ʟʘʜʘʯʠ ʠ ʜʝʡʩʪʚʠʷ. ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʚʦʝʥʥʠ ʯʘʩʪʠ ʥʘ ʩʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩʢʠ, ʘʨ-

ʪʠʣʝʨʠʷʪʘ, ʚʲʟʜʫʰʥʘʪʘ ʦʪʙʨʘʥʘ ʠ ʘʚʠʘʮʠʦʥʥʠʪʝ ʩʠʣʠ ʜʥʝʩ ʨʘʟʧʦʟʥʘʚʘʪ ʣʘʟʝʨʘ, ʢʘʪʦ ʦʩʥʦʚʝʥ 

ʦʧʝʨʘʪʠʚʝʥ ʝʣʝʤʝʥʪ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ. ʃʘ-

ʟʝʨʠʪʝ ʩʲʱʦ ʩʘ ʯʘʩʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʙʫʯʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʚʦʝʥʥʦʩ-

ʣʫʞʝʱʠʪʝ ʚʲʚ ʚʦʝʥʥʠʪʝ ʫʯʠʣʠʱʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. 

ɿʘʜʘʯʘʪʘ ʥʘ ʪʦʟʠ ʜʦʢʫʤʝʥʪ ʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠ ʘʜʝʢʚʘʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʣʘʟʝ-

ʨʠʪʝ ʠ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʘʨʤʠʷʪʘ. ɼʦʧʲʣʥʠʪʝʣʥʘ ʮʝʣ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʝ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘʪ 

ʦʧʘʩʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʣʘʟʝʨʥʘʪʘ ʨʘʜʠʘʮʠʷ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʣʘʟʝʨʠʪʝ ʚʲʚ ʚʦʝʥʥʠʪʝ ʦʧʝ-

ʨʘʮʠʠ. 

 

Keywords: laser, combat lasers, technology, beam divergence, reflectivity, interaction, continuous 

and pulsed lasing, laser safety 

 

1. Introduction  
The idea of using light as a weapon can be traced back to Archimedes. In the second century AD, 

the author Lucian wrote that during the siege of Syracuse (214-212 BCArchimedes destroyed the enemy 

ships with fire. He may have used mirrors acting collectively as a parabolic reflector to burn the Roman 

ships attacking Syracuse. 

At the dawn of laser technology, French physicist Louis des Brailles said, ñThe laser has a great 

future. It is difficult to predict where and how it will find its application, however, I think that it is a 

whole new age of technology.ò 

The laser has moved in 58 years from ña solution looking for a problemò to a key technology that 

contributes to major sectors of the world economy. Laser devices are the core technology in instruments 

performing vital functions in many industries including transportation, healthcare, and 

telecommunications. 

The first laser was developed in the 1960s and it was the beginning of a drastic change in the way 

the military sees war. During the Cold War, the US government relied on military strength through 

technological advances and, in the 1960s, multiplied its budget. In 1962, according to ñAviation Week 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   11 

and Space Technologyò, the Department of Defence alone promoted the laser spending about 1.5 million 

US dollars.  

The late 1970s and 1980s were difficult in terms of laser development in different types of weapon 

systems and their application. All branches of the military and industry have sought to master high levels 

of laser output power, beam management and creation of appropriate optics.  

In 1999, the Department of Defence (US) officially recognized the lasers as future weapons and 

started research and development.  

In 2000, the Joint Technology Bureau for High-Energy Lasers was created to bring all laser 

technologies together to develop a comprehensive laser weapon system that could be used by the Air 

Force. With continued advances in laser development in recent years, modern laser weapon systems 

have become a reality and an important part of the weaponry [1]. 

Types of military lasers 
Today, several decades after the demonstration of the first laser in 1960 by T. Maiman, advances in a 

wide range of scientific disciplines have allowed laser technology to evolve and improve not only for 

civilian but also for military purposes. High-energy lasers cast intensively focused energy rays on the 

subject, typically powered by chemical fuel, electricity, or a stream of electrons. [2] Over the last 20 

years, their application has accelerated rapidly in the commercial sector where they are routinely used 

for tasks such as cutting, welding, marking, engraving and drilling holes. Lasers are also used by 

military and law enforcement agencies to define targets, transfer information, maintain target, determine 

distances. 

What types of laser sources exist in the military arsenal? The type of laser is determined by the lasing 

medium. The three categories in which lasers are usually classified are chemical, gas, and solid state. 

Laser can also be continuous wave (CW) or pulsed. Each laser type produces a specific wavelength of 

radiation. It is important to note that different wavelengths of radiation interact with the atmosphere 

differently. A laser beam is either scattered or absorbed by air molecules, water vapour, or dust.  

Longer wavelengths scatter less and are absorbed more than shorter ones; the sky is blue because the 

shorter blue wavelengths of light are scattered more than the longer ones. Gamma rays are so highly 

absorbed that they cannot propagate more than a few feet in the air. Thus, some laser wavelengths are 

scattered or absorbed more than the others. This makes laser wavelengths with minimum absorption 

better for use as directed-energy weapons since they propagate through the atmosphere better. For 

example, the carbon-dioxide (CO2) laser is strongly absorbed by water vapour, therefore any use of such 

a laser near the ocean would be negatively affected. Near-infrared and infrared lasers have shorter 

wavelengths with negligible absorbance. The optimal laser choice, therefore, would be a wavelength-

tunable laser that could vary depending on the atmospheric conditions, such as the free-electron laser 

(FEL). 

Chemical laser 
The first chemical laser, hydrogen fluoride (HF), was built in 1965, producing an output of 1 kW. 

Since then, the Department of Defence (DoD) has been interested in the research and development of 

more powerful chemical lasers for weapon applications. Subsequently, in 1968, the base demonstration 

laser of the Agency for Advanced Research Projects (DARPA) produced 100 kW, and in 1975 the 

naval-ARPA chemical laser (NACL) produced 250 kW. 

Solid state lasers 
Solid state lasers (SSLs) use a solid laser medium, such as glass or crystal, or gemstone (ruby, etc.).  

Rare-earth impurities such as Cr (chromium), Nd (neodymium), Er (erbium), Ho (cholemium) or Ti 

(titanium) are placed in the crystal (active medium). Chromium is the material used in ruby crystals. Nd 

(neodymium) is used in the most commonly used lasers, namely the Nd: YAG lasers. For pumping the 

active medium (crystal), a flash lamp, an arc lamp, or another laser is used. This type of solid-state lasers 

operate at 1064.5 nm and can operate both in pulse mode and CW mode. A great advantage of these 

lasers is the wide range of wavelength and pulse duration. The power level can reach megawatt when 

using Q-switching to achieve short pulse lengths. Different interactions with laser and other crystalline 

materials can double the electromagnetic frequency, which will reduce the wavelength by half, resulting 

in the laser beam in the visible range of 532 nm (green). The wavelength can be further divided into 
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three or four, making this laser from the near infrared to ultraviolet wavelength. These lasers are usually 

used to indicate targets, measure distances, and so on. Other advantages of these lasers are that they can 

be made very small, user-friendly, cheap and battery-powered. The characteristics of SSL are shown in 

Table 1.  

Modern fiber laser is a variety of solid SSL lasers. It is powered by electricity that excites diode 

lasers pumping the active medium (glass fibers). This makes such lasers extremely mobile and subject to 

support on the battlefield. In most cases, the active medium is a fiber treated with rare-earth ions such as 

Er
3+

, Nd
3+

, Ytterbium (Yb
3+

), Tyllium (Tm
3+

) or Praseodymium (Pr
3+

). The principle scheme of a fiber 

laser is shown in Figure 1.  

 

 

Fig. 1. Fiber laser ï principle schema [3] 

 

Fiber lasers have proven to have much benefit over traditional SSLs. They are resistant and do not 

require a clean room to operate or to be maintained, as most other laser systems do. 

They are also extremely efficient; however, they cannot operate well in all weather conditions. One 

example is the IPG CW fiber laser that produces high quality laser beams causing damage to materials 

and components by thermal heating and burn-through. The Naval Surface Warfare Centre, Dahlgren 

Division (NSWCDD) purchased eight commercially available 5.5 kW IPG lasers, where two multimode 

(seven fibers) lasers are housed per cabinet. This type of laser is easy to mount due to the flexible fibers. 
 

Table 1.   Effects of a laser beam on the eye (from UCELA Laser Safety Line 2009) 

Laser Type Wavelength, 

Õm 

Power Output  Purpose 

Deuterium Fluoride  

(DF) 

3õ4.2 0.01õ100 MW CW and 

Pulsed 

weapon 

Hidrogen Fluoride  

(HF) 

2.6õ3 Up to 150 MW CW /Pulsed weapon 

Krypton Fluoride  

(eximer) 

0.249 100 W Pulsed weapon 

Nd:YAG 1.06/0.532 0.5õ1000 W CW /Pulsed 

Q switched 

Atmospheric 

Communication 
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Nd:YAG 1.06 0.5õ1000 W Pulsed LFT/LTD 

Nd:YAG 1.06 0.5õ1000 W Pulsed 

Q switched 

LIDAR 

Raman shifted 

Nd:YAG 

1.54õ1.55 >10 W Pulsed 

 

LIDAR 

Nd:YAG 1.06 1 J =10s *1W CW/Pulsed Sensor 

Nd:YAG 1.06 1 J =10s *1W CW/Pulsed Illuminator 

Tunable Laser 

(Titanium:Sapphire) 

0.66õ1.18 1 J =10s *1W CW Atmospheric 

Communication 

Fiber Laser Variable 10kJ=10s*1kW CW weapon 

GaAs (Gallium -

Arsenide) 

0.85 >10 W CW/Pulsed LIDAR 

GaAs (Gallium -

Arsenide) 

0.83 Up to 5 W Pulsed Illuminator 

InGaAs (Indium-

Gallium-Arsenide) 

1.55 Up to 5 W Pulsed Illuminator 

Vertical-cavity surface-

emitting laser 

1.06 5 mWõ150 kW CW Illuminator 

He-Cd (Helium 

Cadmium Laser) 

0.4416 1mJ=10s*1mW CW Underwater 

Communication 

Ar (Argon Laser) 0.514 green 

0.488 blu 

0.1õ5 W CW Underwater 

Communication 

CO2 9 - 12 >100 kW CW/Pulsed weapon 

CO2 10.59/11.17 4 kWõ5 kW 

peak 

CW/Pulsed Long range 

LIDAR 
 

Gas lasers 
Gas lasers are also widespread in the industry. They use a pure gas or gaseous mixture for an acoustic 

environment in the optic resonator. A typical gas laser contains a tube filled with the working gas and 

there is a pair of mirrors at the edges of this tube. At one end of the tube the radiation leaves the 

resonator. Most gas lasers use electric current to cause gas discharge in the active substance. Helium 

Neon (HeNe) laser is a very well-known gas laser. It produces a bright red, continuous beam of low 

power. It is used for many applications, such as scanning, alignment, measurement and stabilization 

devices. University students use them in optical training laboratories. Larger lasers contain HeNe inside 

the beam path, as well as checking beam alignment. HeNe lasers are relatively inexpensive and very 

user-friendly. They can work continuously for thousands of hours. 

CO2 lasers are also classified as gas lasers. These lasers were the earliest truly high-power lasers and 

have been among the most crucial lasers used in the research and development of high-energy laser 

(HEL) weapons. In the industry, the more powerful CO2 lasers are used for welding, drilling, and 

cutting. There are many different types of CO2 lasers that vary in pumping design. 

CO2 lasers work by burning hydrocarbon fuel (like kerosene or methane) in oxygen or nitrous oxide. 

The hot gas flows through a comb of nozzles, expands quickly, and achieves population inversion. The 

gas then flows through an optical resonator at supersonic speeds, resulting in stimulated emission and a 

laser beam. CO2 lasers have been researched for use as non 

-lethal weapons. The wavelength produced by a CO2 laser is also absorbed by glass. For example, the 

beam does not penetrate a windshield. Thus, shooting a CO2 laser at a vehicleôs windshield could deter a 

threat by damaging the windshield or by causing a dazzling effect to reduce the visibility of the driver, 

while not reaching the driver at all. 

Laser characteristics 
The output power of modern lasers ranges from mW to MW (when delivering constant output 

power), or even patawatts (10
15

 W) for short pulsed lasers, and the wavelengths emitting from the 

ultraviolet waves (UVC) to the far infrared (IRC) waves of the electromagnetic spectrum (see Table 1). 
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In military terms, lasers with continuous output powers greater than 20 kW are classified as High Energy 

Lasers (HEL). Output powers in the range of kW or even MW allow the creation of laser beams with 

potential harmful intensity over distances of up to several hundred kilometres. These beams can be used 

to heat up targets, which then may lead to structural failure of the target object. Besides, falling into the 

eyes of the opposing army can lead to irreparable damage and blindness.  

Advantages of laser weapons 
Why are lasers so attractive for military purposes? The answer to this question lies in the advantages 

they offer to conventional weapons. The advantages of using laser weapons in military operations, 

depending on the tasks to be solved (the objectives set) and the tests that have been carried out, have 

shown the following:  

ü Very fast and can strike at targets with the speed of light (300,000 km/s); 

ü Targeting without waiting (both in height and in the side directions);  

ü Quick targeting opportunities, agile and in a short time span can intercept several targets or a one 

single target multiple times (compared, for example, with missiles or projectiles already launched to 

reach the goal); 

ü Absence of the possibility to shoot down a striking beam (as a projectile or a rocket) can not be 

distracted by a heat trap, is resistant to jamming systems (resistant to electromagnetic interference), 

etc.; 

ü Low price in comparison with some classical means of destruction (exceptionally cost effective 

when compared to conventional ammunition, with each laser shot costing as little as one US dollar); 

ü Abil ity to control the shot power that allows you to hit different targets at different distances; 

ü High localisation of destruction, which makes it possible to use such systems, for example, in urban 

conditions without incidental losses; 

ü Relative silence of the shot and invisibility for the eyes (for IR, UV ranges, especially pulsed lasers); 

ü Logistic support of the combat use of laser weapons (especially on the basis of solid-state lasers) is 

much simpler than for a number of classical systems of defeat. 

Laser technology is introduced in military affairs according to specific guidelines that have been 

developed in the following areas: 

Figure 1.   Laser location (ground, air, underwater);  

Figure 2.   Laser communication (see Fig. 2); 

Figure 3.   Laser navigation systems; 

Figure 4.   Laser weapons; 

Figure 5.   Laser systems for missile defence and anti-satellite protection.  

Due to the limitations of the volume of the report, we are discussing only a few specific laser 

applications for military purposes. 

 
Fig. 2. Military laser communication: illustration of spatial diversity   
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Applications and discussions 

According to their purpose, laser weapons can be classified as strategic and tactical. Strategic or high-

power laser weapon systems are space or ground-based that intercept enemy intercontinental ballistic 

missiles and satellites. Tactical or low-power laser weapons are generally used for short-range air 

defence or self-defence for individual warfighter or weapon platforms. 

 
Fig. 3. Classification of laser weapons on the basis of energy/power levels 

 

Laser weapons are classified on the basis of their energy/power levels: high, medium or low energy 

weapons (Fig. 3). They are distinguished into three broad areas ranging from jamming of sensors to the 

destruction of optoelectronic devices and ultimately destruction of the complete mechanical structure.  

Low energy lasers usually give less than 1 kW of power and are used in weapon simulation systems 

for training or for jamming the sensors in communication systems, or can be used in anti-personal mode 

against the human eye. The use of these laser weapons for future military tactical operations will 

radically change the situation on the battlefield. These lasers are more silent and less detectable by the 

enemy. 

Medium energy lasers produce 10 kW to 100 kW of power and are used for the destruction of 

optical or optoelectronic devices on ground or space-based targets.  

High-energy lasers (HEL) generate more than 100 kW of power and are used for anti-aircraft or 

anti-missile systems. The main components and modules from which one HEL is constructed are shown 

in Fig.4. Having the speed of light, these lasers provide short engagement time for the target, depending 

on the terrain and speed of the target. 

 

Fig. 4. Components of the HEL weapons system 
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Today many countries, such as USA, Russia, China, India and Germany, are carrying out extensive 

research on HEL for navy or air defence purposes [4, 5, 6]. High-energy lasers, due to high costs and 

bulkier structure, will probably be limited to the protection of costly high-technology targets such as air 

and navy bases, high-level command posts and aircraft carriers. 

As previously discussed, when capable of generating higher power levels, ranging from kW to MW, 

any laser can be used as a laser weapon. However, these lasers have special needs to operate efficiently, 

i.e. cooling requirements, laser fuel storage requirements, environment and personal safety requirements, 

pointing and tracking requirements. For these lasers, the cooling requirement is essential to compensate 

for the enormous amount of heat generated by generating the laser beam in the resonator. If the cooling 

devices are not properly made, the heat will weaken the power of the laser beam, which will affect the 

interaction of laser radiation with the target substance. These weapons require adequate supply of fuel or 

electricity to allow the simultaneous impact of multiple target commitments. 

 

Fig. 5.  Demonstration of groundïbased and spaceïbased laser weapon  

 

Laser weapons can be either ground-based or space-based as depicted in Fig. 5. Ground-based laser 

weapons utilize multiple relay mirrors in space to destroy an inter-continental ballistic missile. These 

relay mirrors are used to extend the range of high-energy laser weapons, as it compensates for the 

limi ting factors caused due to atmospheric absorption, turbulence and curvature of the Earth. A high-

energy laser beam from a ground station is relayed to a missile with the help of these mirrors. Since the 

beam has to pass through the atmosphere to reach the constellation of relay mirrors in space, the energy 

requirement of ground-based lasers is substantially higher than space-based lasers, leading to greater 

losses due to atmospheric transmission, thermal blooming and larger distances. The use of bifocal relay 

mirrors effectively puts the laser source at the mirror. This increases the intensity on the target at a 

specific range or extends the range of the laser while retaining the original brightness or intensity. These 

lasers have evolved during the strategic defence initiative (SDI) era but have not received significant 

emphasis due to the variety of technical challenges involved relating to its design and development [7]. 
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The main types of lasers that are good candidates for laser weapons include: chemical laser, solid 

state lasers, free electron laser (FEL), fiber laser, and liquid laser [8,9,10]. Each of these lasers has its 

own unique characteristics that make it suitable for certain operational applications. 

Chemical lasers are the most mature laser weapon technology that generates high power from 

exothermic chemical reactions to strong laser IR radiation. Characteristics of some of the most popular 

lasers, e.g. Hydrogen Flouride (HF) laser, deuterium fluoride (DF) and chemical oxygenated iodine laser 

(COIL), have been described earlier in this article (see Table 1). Following the success of the first 1 kW 

HF laser in 1965, diverse military organisations have been interested in producing more powerful lasers 

(> 100 kW) for tactical missions. These lasers are somewhat bulky because they require a large amount 

of chemical fuel and a good cooling of the resonator for their proper functioning. Various high-energy 

chemical laser weapons have been demonstrated over the past 45 years including MIRACL [11], 

ALPHA and Navy-ARPA chemical laser (NACL). ALPHA HF laser is a small-sized MW power laser 

for space applications. Tactical high-energy laser (THELDF chemical laser), Mobile THEL (MTHEL-

DF chemical laser) and advanced tactical laser (ALT-COIL with beam control) are compact field-ready 

weapons that have successfully demonstrated their capabilities of shooting down short and medium-

range targets. With some modifications to THEL, a deployable ground-based directed energy weapon, 

known as high-energy laser for rockets, artillery and mortars (HELRAM), is used for short range 

military threats. 

Laser equipped aircraft like airborne laser (ABL) [12] is equipped with multiple laser systems: 

primary laser (COIL) with MW power for target destruction, illuminating laser for ISR and high 

precision laser for target tracking beam control systems. ABL is capable of detecting the missiles shortly 

after the cloud break and provides real-time warning about its launch and location to the rest of the 

forces. It also provides trajectory information and impact point predictions shortly after burning out. 

 

Fig. 6 Simultaneous impact of 3 Fiber lasers on the target 

 

Solid state lasers: fiber laser architecture for high power and long range directed energy weapon. This 

type of laser offers a very good ratio of size, weight and power (SWaP) and is therefore considered a 

portable laser weapon. Boeing's HEL-MD is a 10 kW solid state fiber laser with around one micron 

wavelength designed to destroy rockets, artillery, mortars and drones (RAMD) from ground-based 

vehicles [13]. Fiber lasers are more compact and require less power to maintain the beam quality than 

any other HEL design. Its beam control system comprises mirrors, high-speed optical sensors, 

processors and adaptive optics system to precisely align the beam onto the target in real time. A single 

mode fiber laser is capable of producing 10 kW of power sufficient to shoot down any missile at an 

approximated distance of 1.5 km. In order to further achieve the required power levels, multiple fiber 

lasers can be combined so that a high power overlapped beam, from an individual laser, strikes the 
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target. The Fig. 6 shows the incoherent combining of fiber lasers, which is individually controlled by a 

beam steering mirror, to direct each beam onto the target. Such fiber lasers are highly efficient, robust, 

compact and require low maintenance, which makes them suitable for tactical energy-directed military 

applications. 

The Laser Weapon System (LaWS) is a navy defence system that has successfully demonstrated the 

shootdown of an UAV from a HEL weapon deployed on a small ship. The system consists of an array of 

solid state lasers, generating IR beams at a varying output power, in the range from 15 to 50 kW, so as to 

warn or damage the designated target. The Office of Naval Research (ONR) will now extend the 

experimentation by performing a shipboard test with a 150 kW laser weapon system in the near future 

[14]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. The long way we have to go to create an ABL. Program Progression 

 

Chemical oxygen-iodine lasers (COIL) used in Airborne Laser (ABL) to attack ICBM and Advanced 

Tactile Laser (ATL) to defeat armoured vehicles. 

What is the future trend for the development of laser weapons? 
Laser weapons are efficient and powerful countermeasure utilities against any form of external threat, 

including ground-based or space-based military menaces. They offer several advantages over 

conventional weapon systems. Since laser beams travel at the speed of light, they provide near-realtime 

transfer of information to the soldiers immediately after the target detection. The coherence of laser 

beams provides a highly focused energy which causes physical destruction to the structures, by 

converting laser energy into thermal energy. 

Nowadays, chemical lasers are replaced by solid-state laser systems with semiconductor (diode) 

pumping. A huge advantage of chemical lasers is the fact that the laser power does not require any 

cumbersome and heavy power plant because the chemical reaction is the source of energy. The main 

disadvantage of these systems is environmental hazard and bulkiness of the structure. 

Since these devices are constantly powered or reloaded by chemical/electricity energy storage, they 

have the capacity to engage multiple targets with fewer moving mechanical parts. Lasers weapons 

provide promising and cost-effective solutions for tactical missions, unlike conventional ballistic 

missiles. The incremental cost per shot for ballistic missiles is essentially the cost of the ammunition 

expended, whereas, on the other hand, laser weapons expend only energy. Hence, the cost per shot 

equals the cost of the chemical fuel or the fuel required to generate the electricity, which is much less as 

compared to conventional weapons. Besides, these directed energy weapons provide exceptional striking 

accuracy, which results in little collateral damage and allows the use of lasers for lethal or non-lethal 
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applications. The Fig. 8 demonstrates the applications of laser weapons for ground, space and maritime 

environments. 

Fig. 8. Directed energy weapons for force protection and self-defence 

 

 
Table 2. Effects of a laser beam on the eye (from UCELA Laser Safety Line 2009) 

 

To use laser beams as weapons, a significant amount of laser power is necessary. The required output 

power is determined and strongly depends on the type and distance to the target. On the other hand, 

researchers of the new laser weapon have to adhere to the international protocol on dazzling laser 

weapons that prohibits the use of dazzlers to blind the enemy. This is a great paradox because the 

minimum power that causes eye damage can be very low. Dazzler lasers, for example, are designed to 

temporarily or permanently affect the human eye [15]. Since the eye is a very sensitive human organ, 
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these weapons need only a small amount of output power. Within a few meters, even an output power of 

several miles may damage the eye because the eyes focus the beam on the retina FIG. Blinding lasers 

were used in the Falklands conflict and in the war between Iran and Iraq in the 1980s [16].  

Blindness can also occur when working with powerful and moderately powerful lasers at occasional 

reflections or deviations of the laser beam. The laser effect on the eye in this case may be multifaceted: 

besides the burning of the retina, the laser pulse can also destroy the blood vessels in the eye or cause the 

process of slow retinal decay and others (see Fig. 9 and Tab. 2). 

Fig. 9. Schematic diagram of the eye, penetration and possible damage to the eye from laser radiation 

of different wavelength [17], mesh defects due to dazzler effects [18]. 

 

In 1995, these weapons were officially banned according to the International Humanitarian Law. 

However, if the aim is to destroy hard targets rather than to blind the enemy, the laser requires an output 

power which is many orders of magnitude higher than that of blinding lasers. As mentioned above in this 

article, many countries and research institutes develop and test lasers with continuous output power over 

20 kW or impulse energy over 1 kJ [19]. As stated above, the use of blinding laser weapons is illegal 

under International Humanitarian Law. In particular, these weapons violate the Fourth Protocol (1995) 

to the Convention on Prohibitions or Restriction on the Use of Certain Conventional Weapons Which 

May be Deemed to be Excessively Injurious or to Have Indiscriminate Effects. This protocol outlaws the 

use and transfer of laser weapons which are intended to cause blindness. Additionally, the signatories are 

obliged to take the necessary steps to prevent blindness caused by other laser weapon engagements [20]. 

However, the protocol is not applicable if collateral blinding occurs as a result of military laser 

applications that are otherwise considered legitimate. As a consequence, the protocol might be 

applicable to High Energy Lasers (HEL) weapons only, if they are especially designed for blinding 

purposes. Nevertheless, the protocol seems to have had some positive effects so far. ʊhe protocol is the 

first step towards a comprehensive ban of all laser weapons. This would be the first step towards 

preventive arms control, a concept which was developed to ban the introduction of new destabilising 

weapon systems [21].  

Whether and to what extent a complete ban is realistically achievable is obviously another question. 
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Conclusion 
Laser weapon systems have seen rapid development in recent years. Dedicated R&D has advanced 

the state of the art considerably. What was unimaginable only a few years ago, has become a reality 

today. Accordingly, if appropriate research and development strategies are applied, warfighters, in the 

near future, will have additional weapon options to choose for dealing with a spectrum of threats and 

contingencies. 

In this paper, we have discussed various prospects of laser technology for tactical military 

applications. Laser technology addresses the need of today's battlefield that requires ability to detect the 

target at longer distances and exchange massive amount of information in a secure and timely manner. 

Lasers have revolutionized the warfare as accessories to high-energy weapons. This technology 

serves as a power tool of warfighters when used as battle field illumination elements, range-finders, 

target designators, LIDARs, communication systems, power beamers or active remote sensors. Because 

of the high frequency of the laser system, these devices provide broadband capacity links with SWaP 

benefit and have a remarkable angular resolution, which is very crucial for tactical laser device 

deployment. Besides higher bandwidth, laser device is used where anti-jam is required or RF spectrum is 

not available. The use of laser, as a directed high-energy weapon, requires sufficient amount of power in 

MW to cause substantial damage to a distant target. Even though laser weapons are used to destroy 

targets, they can also cause damage to the user if handled improperly. These weapons require sufficient 

cooling between firing, therefore they cause certain problems for ground vehicles, especially for hand-

held laser weapons. Also, during highly turbulent weather conditions including heavy smoke, dust or 

humidity, these weapons may be deflected from the actual path and can miss the target. 

The military is still working on many engineering problems, in order to compensate for the beam 

wander due to bad weather conditions, movement of the target or motion of the platform. 

Further, these HEL poses a significant threat to sensors and military equipments on the battlefield. 

These sensors may require a protection mechanism such as laser jamming feature built into the sensor 

platform to ensure reliability and integrity of these devices in a hostile electromagnetic warfare 

environment. Also, quantum computing and cryptography are a game-changing technologies in cyber 

warfare, possibly safeguarding tactical communication against eavesdroppers. With all of this ongoing 

development and current capacities, laser technologies will dominate the battlespace in the near future. 

Obviously, when working with all the new developments and applications of laser weapons, we have 

to stick to the global protocol on laser dazzling, which prohibits the use of lasers specially designed for 

dazzling personnel but also by accidental deviations of the radiation to the unintended directions, thus 

creating a risk of damaging health of unrelated people and other objects. 
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ɸbstract: Developing air traffic and introducing large aircrafts in use in the group of transport 

aircrafts has led to the necessity to optimize separation distances between aircrafts, especially near 

airports. These distances are imposed by airport safety and security conditions, related to the action of 

the wake turbulence generated by an aircraft on another. At the edge of the aircraft wings, longitudinal 

vortices are created by pressure differences inside the boundary layers and rotated in opposite senses. It 

can constitute a danger to another aircraft that flies in this wake, especially during takeoff and landing. 

This study presents the modelling methods of the turbulence using Large Eddy Simulation and some 

applications in the case of wake vortex. 

 

1. Introduction  

Any object moving in the air leaves behind it a more or less organized wake. In the case of an 

aircraft, wake turbulence is composed of persistent vortices, which constitute a danger for the following 

aircraft. These vortices are due to the flow of air at the end of the wing. Indeed, the difference in 

pressure between the bottom and the top tends to cancel at the extremity of the wings. It is this pressure 

difference that generates lift on each wing and the generated vortex will be even more intense if this lift 

will be great. As the lift is directly proportional to the weight of the aircraft, the intensity of wake vortex 

is bound also [3]. 

Typically, a pair of contrarotatifs vortices is very persistent. It descends into the atmosphere with a 

vertical speed of approximately 5 m/s (20 km/h). A small aircraft that is experiencing these vortices can 

be influenced by a violent rolling motion of the air. In the presence of the wind, the atmosphere is 

generally turbulent. If this turbulence is sufficiently intense, it is capable of destroying wake vortex by 

causing their misalignment and by promoting their interaction (if two opposed direction of rotation 

vortices are touching, they will decay). In most cases, the presence of atmospheric disturbances 

eliminates the danger: aircraft often encounter these phenomenon residues without being able to 

distinguish them from the ambient atmospheric turbulence. But in a calm atmosphere, wake vortices 

persist long time. This makes them dangerous [2].  

 

2. Large Eddy Simulation of Turbulent Flow 

There is a large number of mathematical methods for the resolution of disturbed flows equations 

which here are the main three:  

- the statistical method, designated under symbol RANS-ñReynolds Averaged Navier-Stokesò, uses 

Navier-Stokes equations by passing at the average, the result is therefore a loss of information;  

- Large Eddy Simulation (LES) - this simulationôs major idea is to calculate the contributions to the 

large scales of flow while modelling is reserved for structures whose size is less than a characteristic 

dimension calculation mesh.     

- Direct Numerical Simulation (DNS) - exclude any modelling of turbulent agitation. We operate 

numerically at the resolution of Navier-Stokes equations. Thus, obtaining statistical data on the flow is 
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reported after the resolution. This method requires more memory space and calculation time than large 

scales simulation method and is therefore more expensive. It still belongs to the domain of research and 

is useful to analyze phenomena associated with small scales and in particular sub-meshes schemas. It 

can be said that this method allows some real ñnumerical experiencesò whose results can both give 

complete knowledge drawn from traditional physical experiments or provide support for developing 

models for other categories. 

The phenomenon of turbulence, although chaotic, does not occur outside the laws and the known 

equations for fluids flow. The general framework where we model fluid flow is given by a set of 

equations: the continuity equation, equation of quantity of movement, equation of energy and perfect gas 

law. The unknown of the system are: velocity, with its three components u, v and w, the pressure p, the 

fluid density ɟ and temperature T. All these parameters are functions variable in time and space [4].  

The continuity equation is expressed by the relation: 

,      (1) 

where  is the fluid density and ,  and  are the components of the fluid velocity.  

The continuity equation may be written in the vector form: 

.       (2) 

In the case of a constant fluid volume, density is independent of time and space variables. Equations 

of quantity of movement are the equations of the balance between forces of inertia, mass forces, 

pressures and constraints due to friction. The vector form of the quantity of movement equation is 

expressed by: 

,      (3) 

where  is the external mass force acting on the unit of mass and  is the dynamic viscosity.  

Momentum equations can be projected in the Cartesian coordinates for an incompressible fluid 

neglecting the external mass forces: 

,     (4) 

,     (5) 

,    (6) 

where  is the  dynamic viscosity. 

Large Eddy Simulation aim is to solve the complete Navier-Stokes equations while reducing the number 

of node of the mesh necessary to resolve a fully turbulent flow. Reynolds numbers encountered in 

natural turbulent flow prohibit current computers perform a numerical simulation of all scales involved. 

The idea of LES is to practice a cut to a wavelength  (figure 1). We simulate directly large scales 

corresponding to   and we model small scales corresponding to  [1]. 

Figure 1. Decomposition of the energy spectrum of the solution associated to the LES simulation 

 

Large scales (see figure 3) are less universal and are more dependent on the geometry of the flow. 

Small scales are less affected by the geometry of the flow, so it should be easier to find universal models 

to represent their effects. Velocity field is in this case divided into the sum of a velocity field 

corresponding to the large scales and a sub-mesh velocity field that represents the wavelengths not 
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picked up by the mesh. It should be noted that this separation between different scales is not related to an 

average operation statistics [7]. 

The formalization in mathematical terms of this separation of scales is to express the passage 

through a low pass filter in frequency and in number of wave. The application of this filter to the Navier-

Stokes equations allows obtaining the constituent mathematical model for the simulation of the large 

scales. Part of the resulting terms can be calculated directly from resolved scales, the other must be 

modelled. 

The separation of scales is performed by the application of a high pass filter in spatial scale and low 

pass in frequency to the exact solution. Thus, for any quantity associated  with the turbulent 

movement it sets the quantity resolved   by: 

,       (7) 

where the convolution kernel  is characteristic to the used filter that is associated with cut-off 

in space scales  (bandwidth filter) [1].   

This paragraph is realised to bypass the constituent equations of simulation techniques of the large 

scales, i.e. filtered Navier-Stokes equations. Navier-Stokes system variables are written as follows: 

,      (8) 

.      (9) 

This modelling must not only have a role of dissipation of the surplus energy not absorbed by the 

small structures which are not resolved by the code, but also take account of the energy return - that 

exists in some parts of a turbulent flow of these small structures - to the resolved  scales of the field.   

The system of Navier Stokes equations for the non-filtered field is: 

,          (10) 

.       (11) 

Assuming that the filter characteristics allow the use of commutative property between operator 

filtering and operator derivative, after we apply the filter to the equations of Navier ï Stokes, we obtain 

the following equations [1]: 

,          (10) 

,       (11) 

where:  is the constraints tensor of the sub-mesh; 

   is the tensor of the filtered deformations rate. 

We can write the constraints tensor of sub-meshes if we introduce decomposition in the first term: 

,       (12) 

where  

  , the Leonard term; 

  , the term of the crossed constraints; 

  , the term of Reynolds constraints. 

The non-linear term is now fully deconstructed depending on the amount and the fluctuation .  

Large scales simulation is a technique for reducing the number of degrees of freedom for the 

solution. This reduction operates separate scales that conduct to obtaining the exact solution into two 

categories: large scales and sub-meshes scales.    

Decreasing of the solution complexity is obtained by retaining only the large scales for the numerical 

resolution. Information related to small scales is obtained after an implementation of a specific model. 

Subsequently, all terms that make them appear, i.e. the term in  in physical space, may not be 

calculated directly. These terms are grouped together in the sub-mesh tensor. However, to ensure that the 

dynamics of the scales resolved remains correct, the term of sub-mesh must be taken into account.  

The sub-mesh scale modelling consists in expression of this term function of the resolved scales. In 

this case we have to use additional hypothesis, derived from knowledge on mechanics of the fluid that 

permit to link the existence of sub-mesh modes to certain properties of resolved scales. 
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3. Simulation of aircraft wake vortex 

During the evolution of a pair of contra-rotating longitudinal vortex in the presence of an external 

turbulence, we observe the generation of the instability at large wavelength, named Crow instability. We 

have to study the behaviour of a pair of vortices in the presence of such disturbance. 

In the aim to achieve this disturbance, we disturb the vortices centre position. As parameters to this 

disturbance we use: the magnitude of the disturbance , the angle of the disturbance plane , the phase 

difference  and the longitudinal wave number  (figure 2). In the transverse plane, disturbed vortex 

centre coordinates are [7]: 

,     (13) 

.      (14) 

Figure 2. Crow type disturbance 

 

To initiate the calculations, we use a vortex dipole model, whereas two longitudinal vortices with 

circulations , , with the same radius , located at a distance  to each 

other,  being the distance between the edges of the wings. Basis positions for vortices cores are given 

by the coordinates   and  , in the transversal plane . This position 

is disturbed by the explicitly introduction of the Crow instability. The Crow disturbance parameters used 

are the maximum amplitude , the longitudinal wavelength  and the phase difference . 

Disturbance plan is rotated as 45 degrees.  

The computation field, with a regular mesh, is a rectangular box with dimensions:  with 

 points,  with  points,  with  points (577,600 calculation meshes). The 

centre of the vortex is represented by 7 points in the direction  and by 6 points in the  direction. The 

used boundary conditions are periodic in  (the longitudinal axis of the vortex) and  directions (the 

vortex pair descent direction) and symmetry in . The characteristic time for the evolution of a pair of 

the vortex is based on the movement of descent of the two vortices,  

.       (14) 

The flow parameters evolution is expressed using the dimensionless time, 

.         (15) 

Figures 3 and 4 present the iso-surfaces of vorticity function of the characteristic time.  A pair of 

longitudinal vortex, influenced explicitly by a Crow disturbance, will generate the vortex rings. We 

observe that in absence of other external disturbances, vortex rings deform and after 20 seconds (), 

the computation field will not be large enough to process correctly the evolution of these vortex rings. 
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Figure 3. Iso-surface of vorticity ɤ after T= 0.31 and T= 1.27 

 

 
Figure 4.  Iso-surface of vorticity ɤ after T= 1.90 and T= 2.54 

 

4. Conclusions 

This paper contains studies regarding the mathematical modelling of turbulent aerodynamic 

phenomena. As physical phenomena that take place in aircraft wakes can be assimilated to turbulent 

flows, it was necessary to realize a study of the main theoretical methods and models that can be used in 

numerical simulation of turbulent phenomena. The choice of the most appropriate method is based on 

the analysis of the turbulent energy spectre. These methods are based on finding a solution through the 

method of finite volume of fundamental equations of turbulent fluid flow, the Navier-Stokes equations. 

The Large Eddy Simulation (LES) method of modelling turbulent flow consists of directly 

simulating large turbulent structures, the small ones being modelled by specific methods. The reasoning 

of this method is based on the fact that large turbulent structures are directly influenced by the 

geometrical characteristics of the studied situation, while small structures have a universal character, and 

the errors introduced by modelling them are insignificant. The advantage of this method is that it offers 

results as precise as those obtained through the direct numerical simulation method, but using a smaller 

amount of calculus numbers, therefore a smaller calculus power. The study shows the receptivity of a 

pair of longitudinal vortices contrarotatifs against the Crow disturbance. Through the perturbation of 

vortices filaments with a Crow disturbance, unsteadiness is inducted with big wavelength, that leads to 

the destruction of linear vortices and the formation of vortices rings 
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Abstract: This report aims to familiarize readers with two very serious problems of our time, 

namely organized crime and corruption, which are one of the greatest threats to the security and stable 

economic development of the countries of the European Union. The phenomena of organized crime and 

corruption usually have a cross-border dimension which requires close cooperation from national 

competent authorities supported by EU instruments and a European action plan to eradicate these 

phenomena. The fight against corruption in the EU is becoming more and more of a Community nature, 

largely because of the proven criminal symbiosis between it and organized crime, and its destructive 

impact on measures relating to the area of freedom, security and justice. Action programs and action 

plans adopted by the EU to combat organized crime, terrorism, fraud, money laundering and other 

serious crimes also include a special anti-corruption section. 
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ɹʆʈɹɸʊɸ ʉ ʂʆʈʋʇʎʀʗʊɸ ʀ ʆʈɻɸʅʀɿʀʈɸʅɸʊɸ ʇʈɽʉʊʒʇʅʆʉʊ 

ɺ ɽɺʈʆʇɽʁʉʂʀʗ ʉʒʖɿ  

 

ɺʝʣʠʢʦ ʇ. ʇʝʪʨʦʚ, ʍʨʠʩʪʦ ɸ. ʍʨʠʩʪʦʚ 

 

ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʨʫʧʮʠʷʪʘ ʠ ʠʟʧʠʨʘʥʝʪʦ ʥʘ ʧʘʨʠ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ) ʠ 

ʚ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ʩʚʝʪʘ ʥʘʨʘʩʪʚʘʪ ʠ ʦʢʘʟʚʘʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʛʨʘʞʜʘʥʠ ʠ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʧʦʜʢʦʧʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʜʦʚʝʨʠʝ ʚ ʜʝʤʦʢʨʘʮʠʷʪʘ ʠ ʥʝʡʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʗʚʣʝʥʠʷʪʘ, ʩʚʲʨʟʘ-

ʥʠ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʨʫʧʮʠʷʪʘ ʠ ʠʟʧʠʨʘʥʝʪʦ ʥʘ ʧʘʨʠ, ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ ʪʨʘʥʩʛʨʘ-

ʥʠʯʥʦ ʠʟʤʝʨʝʥʠʝ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʧʝʪʝʥʪʥʠ 

ʦʨʛʘʥʠ, ʧʦʜʧʦʤʘʛʘʥʦ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ɽʉ, ʠ ʝʚʨʦʧʝʡʩʢʠ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʠʟʢʦʨʝʥʷʚʘʥʝ ʥʘ 

ʪʝʟʠ ʷʚʣʝʥʠʷ. 

ʂʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʘ ʧʨʦʙʣʝʤʠ, ʩ ʢʦʠʪʦ ʩʝ ʩʙʣʲʩʢʚʘʪ ʚʩʠʯʢʠ ʤʦ-

ʜʝʨʥʠ ʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʂʦʨʫʧʮʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ 

ʜʘ ʙʲʜʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ɽʚʨʦʧʘ, ʢʦʷʪʦ ʟʘʩʷʛʘ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ 

ʠ ʢʦʩʪʚʘ ʦʢʦʣʦ 120 ʤʠʣʠʘʨʜʘ ʝʚʨʦ ʛʦʜʠʰʥʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ɽʉ. ʇʦ ʧʦʢʘʟʘʪʝʣ ʥʘ Ăʊʨʘʥʩʧʝʨʲʥ-

ʩʠ ʠʥʪʝʨʥʝʰʲʥʲʣò ʟʘ ʫʩʝʱʘʥʝ ʟʘ ʢʦʨʫʧʮʠʷ ɹʲʣʛʘʨʠʷ ʩʝ ʩʧʨʘʚʷ ʥʘʡ-ʟʣʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʚʩʠʯʢʠ ʦʩʪʘ-

ʥʘʣʠ ʜʲʨʞʘʚʠ ʦʪ ɽʉ. 

ʂʦʨʫʧʮʠʷʪʘ ʝ ʷʚʣʝʥʠʝ, ʧʦʟʥʘʪʦ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ ʦʪ ʭʠʣʷʜʦʣʝʪʠʷ. ʊʦʚʘ ʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʟʣʦʫʧʦʪʨʝʙʘ ʩʲʩ ʩʣʫʞʝʙʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʟʘ ʥʝʩʣʫʞʝʙʥʠ ʮʝʣʠ, ʢʘʪʦ ʢʲʤ ʢʦʨʫʧʮʠʦʥʥʠʪʝ ʜʝʡʩʪʚʠʷ 

ʩʝ ʦʪʥʘʩʷʪ: ʧʦʜʢʫʧ, ʠʟʥʫʜʚʘʥʝ, ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʝʟʘʢʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ, ʠʟʤʘʤʘ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʢʦʨʫʧʮʠʷʪʘ ʚʲʨʭʫ ʦʙʱʝʩʪʚʦʪʦ ʝ ʪʦʣʢʦʚʘ ʥʝʛʘʪʠʚʥʦ, ʨʘʟʨʫʰʠʪʝʣʥʦ ʠ ʤʘʱʘʙʥʦ, ʯʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 
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ʦʪ ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʤʝʨʢʠ ʟʘ ʥʝʡʥʦʪʦ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʝ ʧʦʜʣʝʞʠ ʥʘ ʩʲʤʥʝʥʠʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʛʦʜʠʥʠ ʪʦ ʦʪʥʦʚʦ ʝ ʦʙʝʢʪ ʥʘ ʟʘʩʠʣʝʥ ʦʙʱʝʩʪʚʝʥ ʠʥʪʝʨʝʩ ʠ ʧʨʝʜʤʝʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠ, 

ʧʦʣʠʪʦʣʦʛʠʯʥʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ, ʧʨʘʚʥʠ ʠ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʝʨʤʠʥʘ Ăʢʦʨʫʧʮʠʷò ʚ ʠʟʛʦʪʚʝʥʘʪʘ ʦʪ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʘ ɻʨʘʞʜʘʥʩʢʘ 

ʢʦʥʚʝʥʮʠʷ ʟʘ ʢʦʨʫʧʮʠʷʪʘ ʝ ʩʣʝʜʥʦʪʦ: Ăʀʩʢʘʥʝʪʦ, ʧʨʝʜʣʘʛʘʥʝʪʦ, ʜʘʚʘʥʝʪʦ ʠʣʠ ʧʨʠʝʤʘʥʝʪʦ, 

ʧʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ, ʥʘ ʧʦʜʢʫʧ ʠʣʠ ʚʩʷʢʘ ʜʨʫʛʘ ʥʝʩʣʝʜʚʘʱʘ ʩʝ ʦʙʣʘʛʘ ʠʣʠ ʦʙʝʱʘʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ, 

ʢʦʝʪʦ ʟʘʩʷʛʘ ʥʘʜʣʝʞʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʷʢʦʝ ʟʘʜʲʣʞʝʥʠʝ ʠʣʠ ʧʦʚʝʜʝʥʠʝʪʦ, ʢʦʝʪʦ ʩʝ ʠʟʠʩʢʚʘ 

ʦʪ ʧʨʠʝʤʘʱʠʷ ʧʦʜʢʫʧʘ, ʥʝʧʦʣʘʛʘʱʘʪʘ ʩʝ ʦʙʣʘʛʘ ʠʣʠ ʦʙʝʱʘʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘò
1
. ʉʲʱʦʪʦ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ɼʨʫʛʘ ʜʝʬʠʥʠʮʠʷ ʟʘ Ăʢʦʨʫʧʮʠʷò ʤʦʞʝ ʜʘ ʙʲ-

ʜʝ ʦʪʢʨʠʪʘ ʚ ʖʨʠʜʠʯʝʩʢʠʷʪ ʨʝʯʥʠʢ ʦʪ 1994 ʛ. ɺ ʥʝʛʦ ʢʦʨʫʧʮʠʷʪʘ ʠʤʘ ʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʝʥʠʝ: 

Ăɸʥʪʠʦʙʱʝʩʪʚʝʥʦ ʷʚʣʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʤʦʨʘʣʥʘ ʧʦʢʚʘʨʘ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠʣʠ ʩʦʮʠʷʣʥʘ 

ʛʨʫʧʘ ʠ ʩ ʧʨʦʪʠʚʦʟʘʢʦʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʣʫʞʝʙʥʦ ʠʣʠ ʜʨʫʛʦ ʧʦʣʦʞʝʥʠʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʨʦʪʠ-

ʚʦʟʘʢʦʥʥʘ ʦʙʣʘʛʘ. ʅʘʡ-ʷʨʢʘʪʘ ʧʨʦʷʚʘ ʥʘ ʢʦʨʫʧʮʠʷ ʝ ʧʦʜʢʫʧʲʪò. 

ʂʦʨʫʧʮʠʷʪʘ ʝ ʣʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʘ-

ʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʚ ʟʘʢʦʥʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʥʘʡ-ʚʝʯʝ ʯʨʝʟ ʚʲʟʣʘʛʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʦʨʲʯʢʠ ʠʣʠ 

ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʫʙʣʠʯʥʦ-ʯʘʩʪʥʠ ʧʘʨʪʥʴʦʨʩʪʚʘ. ʊʝʟʠ ʦʪʨʠʮʘʪʝʣʥʠ ʷʚʣʝʥʠʷ ʟʘʩʪʨʘʰʘʚʘʪ ʜʝʤʦʢ-

ʨʘʮʠʷʪʘ, ʧʨʘʚʘʪʘ ʥʘ ʯʦʚʝʢʘ ʠ ʚʲʨʭʦʚʝʥʩʪʚʦʪʦ ʥʘ ʧʨʘʚʦʪʦ, ʧʦʜʢʦʧʘʚʘʪ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʠ ʩʦʮʠʘʣ-

ʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʨʘʟʢʣʘʱʘʪ ʥʨʘʚʩʪʚʝʥʠʪʝ ʫʩʪʦʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 

ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʝ ʧʦʷʚʷʚʘ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʠʩʪʦʨʠʯʝʩʢʠ ʫʩʣʦʚʠʷ 

ï ʜʝʟʦʨʛʘʥʠʟʠʨʘʥʦ ʦʙʱʝʩʪʚʦ, ʚ ʢʦʝʪʦ ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ ʩʘ ʠʟʪʦʯʥʠʢ ʥʘ ʜʦʭʦʜ. ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ 

ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʩʲʟʜʘʚʘʪ ʪʘʡʥʠ ʟʘʪʚʦʨʝʥʠ ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʙʱʝʩʪʚʘ, ʧʦʜʯʠʥʝʥʠ ʥʘ ʟʘʢʦʥʘ ʥʘ ʤʲʣʯʘ-

ʥʠʝʪʦ. ɼʨʫʛʘʪʘ ʣʠʥʠʷ ʧʨʝʜʧʦʩʪʘʚʷ ʠʢʦʥʦʤʠʯʝʩʢʠ ʫʩʣʦʚʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʲʨʛʦʚʠʷʪʘ, 

ʧʘʟʘʨʘ ʠ ʥʦʚʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ ʢʘʪʦ ʚ ʧʦ-ʥʦʚʦ ʚʨʝʤʝ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʲʟʜʘʚʘʪ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʮʝʣʷʱʠ ʛʦʣʝʤʠ ʧʝʯʘʣʙʠ, ʩ ʦʧʨʝʜʝʣʝʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʨʦʣʷ ʚ ʦʙʱʝʩʪʚʦʪʦ ʠ ʩʪʨʝʤʝʞ ʢʲʤ ʧʦʣʠʪʠ-

ʯʝʩʢʘʪʘ ʠ ʬʠʥʘʥʩʦʚʘ ʚʣʘʩʪ. 

ɻʦʣʝʤʠʪʝ ʧʨʝʩʪʲʧʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʩʘ ʩ ʛʦʩʧʦʜʩʪʚʘʱʦ ʧʦʣʦʞʝʥʠʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʩʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʠ. ʈʝʬʦʨʤʠʨʘʥʘʪʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠʟʧʦʣʟʚʘ ʥʦʚʠ ʩʨʝʜ-

ʩʪʚʘ, ʦʩʥʦʚʥʠʪʝ ʩʨʝʜ ʢʦʠʪʦ ʩʘ ʨʝʢʝʪʲʪ ʠ ʢʦʨʫʤʧʠʨʘʥʝʪʦ. ʇʦʩʪʝʧʝʥʥʦ ʩʠʣʦʚʠʪʝ ʤʝʪʦʜʠ ʙʠʚʘʪ ʠʟʦʩ-

ʪʘʚʷʥʠ ʟʘ ʩʤʝʪʢʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʦʥʥʠ ʧʨʘʢʪʠʢʠ. ʃʝʛʠʪʠʤʠʨʘʪ ʩʝ ʧʨʝʩʪʲʧʥʠ ʩʪʨʫʢʪʫʨʠ, 

ʩʣʝʜ ʢʘʪʦ ʙʠʚʘ ʜʦʧʫʩʥʘʪʘ ʩʲʚʤʝʩʪʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ ʤʝʞʜʫ ʜʲʨʞʘʚʥʠ ʠ ʯʘʩʪʥʠ ʛʨʫʧʠʨʦʚ-

ʢʠ. ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʧʨʠʜʦʙʠʚʘ ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʚ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʚʣʘʩʪ ʠ ʚ ʦʨʛʘʥʠʪʝ ʥʘ 

ʩʲʜʝʙʥʘʪʘ ʚʣʘʩʪ, ʘ ʪʦʚʘ ʚʦʜʠ ʜʦ ʬʠʥʘʥʩʦʚʦ ʦʙʚʲʨʟʚʘʥʝ ʥʘ ʛʨʫʧʠʨʦʚʢʠʪʝ ʩ ʧʦʣʠʪʠʮʠ, ʤʘʛʠʩʪʨʘʪʠ, 

ʚʠʩʦʢʦʧʦʩʪʘʚʝʥʠ ʣʠʮʘ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʥʘ ʜʘʜʝʥʘ ʩʪʨʘʥʘ. 

ʄʥʦʛʦ ʦʪ ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ ʠ ʤʠʪʥʠʯʝʩʢʠʪʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʛʨʘʥʠʮʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʦʨʛʘʥʠʟʠ-

ʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʩʝ ʩʲʧʲʪʩʪʚʘʪ ʦʪ ʨʝʘʣʥʘ ʦʧʘʩʥʦʩʪ ʦʪ ʢʦʨʫʤʧʠʨʘʥʝ ʥʘ ʤʠʪʥʠʯʝʩʢʠ ʩʣʫʞʠʪʝ-

ʣʠ, ʛʨʘʥʠʯʥʠ ʧʦʣʠʮʘʠ, ʜʦʟʥʘʪʝʣʠ ʠ ʤʘʛʠʩʪʨʘʪʠ. ʅʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʦʦʧʘʩʥʠʪʝ ʧʨʦʷʚʠ ʚ 

ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʥʘʣʘʛʘʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʠʤ. 

ɸʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝ ʧʨʦʷʚʷʚʘ ʚ ʧʨʠʝʤʘʥʝʪʦ ʥʘ 

ʘʢʪʦʚʝ, ʩʲʜʲʨʞʘʱʠ ʤʝʨʢʠ ʟʘ ʙʦʨʙʘ ʩ ʧʨʝʩʪʲʧʥʦʩʪʪʘ. ʉʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʯʨʝʟ ʢʦʥʚʝʥʮʠʠ, ʨʝʟʦʣʶʮʠʠ ʠ ʧʨʝʧʦʨʲʢʠ, ʚʠʟʠʨʘʱʠ ʨʘʟʣʠʯʥʠ ʧʨʦʷʚʠ ʥʘ ʦʙʱʝʩʪʚʝʥʦʦʧʘʩʥʦ ʧʦʚʝ-

ʜʝʥʠʝ ï ʪʝʨʦʨʠʟʲʤ, ʪʨʘʬʠʢ ʥʘ ʥʘʨʢʦʪʠʮʠ, ʢʦʨʫʧʮʠʷ, ʢʦʤʧʶʪʲʨʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ ʠ ʜʨ. ɸʢʪʦʚʝ ʚ 

ʪʝʟʠ ʦʙʣʘʩʪʠ ʠʤʘʪ ʆʆʅ, ʉʲʚʝʪʲʪ ʥʘ ɽʚʨʦʧʘ, ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʲʶʟ, ɻ-8 ʠ ʜʨʫʛʠ
2
. 

ɸʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝ ʧʨʦʷʚʷʚʘ ʚ ʧʨʠʝʤʘʥʝʪʦ ʥʘ 

ʘʢʪʦʚʝ, ʩʲʜʲʨʞʘʱʠ ʤʝʨʢʠ ʟʘ ʙʦʨʙʘ ʩ ʪʨʘʥʩʛʨʘʥʠʯʥʘʪʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʉʲʪʨʫʜʥʠʯʝʩʪ-

ʚʦʪʦ ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʢʦʥʚʝʥʮʠʠ, ʨʝʟʦʣʶʮʠʠ ʠ ʧʨʝʧʦʨʲʢʠ, ʚʠʟʠʨʘʱʠ ʨʘʟʣʠʯʥʠ 

ʧʨʦʷʚʠ ʥʘ ʦʙʱʝʩʪʚʝʥʦʦʧʘʩʥʦ ʧʦʚʝʜʝʥʠʝ. 

ʂʦʨʫʧʮʠʷʪʘ, ʟʘʝʜʥʦ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʚʝʯʝ ʨʝʜ ʠ ʩʠʛʫʨʥʦʩʪ 

ʚ ʜʲʨʞʘʚʘʪʘ, ʙʝ ʝʜʠʥ ʦʪ ʪʨʠʪʝ ʩʲʱʝʩʪʚʝʥʠ ʧʨʦʙʣʝʤʘ, ʢʦʠʪʦ ʙʷʭʘ ʧʦʩʦʯʝʥʠ ʢʘʪʦ ʚʲʟʤʦʞʥʘ ʦʩʥʦʚʥʘ 

ʧʨʝʯʢʘ ʟʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ɹʲʣʛʘʨʠʷ ʢʲʤ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʥʘ 01.01.2007 ʛ. ɽʜʠʥʘʜʝʩʝʪ ʛʦ-

                                                                 
1 ɻʨʘʞʜʘʥʩʢʘ ʢʦʥʚʝʥʮʠʷ ʟʘ ʢʦʨʫʧʮʠʷʪʘ, ʠʟʛʦʪʚʝʥʘ ʦʪ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʘ, ʨʘʪʠʬʠʮʠʨʘʥʘ ʩʲʩ ʟʘʢʦʥ, ʧʨʠʝʪ ʦʪ 38-ʪʦ ʅʉ ʥʘ 10.05.2000 ʛ., ʦʙʥ., ɼɺ, ʙʨ. 42 ʦʪ 23.05.2000 ʛ., ʠʟʜʘʜʝʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩ-

ʪʚʦʪʦ ʥʘ ʧʨʘʚʦʩʲʜʠʝʪʦ, ʦʙʥ., ɼɺ, ʙʨ. 102 ʦʪ 21.11.2003 ʛ., ʚ ʩʠʣʘ ʟʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʦʪ 01.11.2003 ʛ.  

2 ɺʝʣʠʢʦ ʇ. ʇʝʪʨʦʚ, ʄʝʞʜʫʥʘʨʦʜʥʦ ʧʨʘʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʪʨʘʥʠʪʝ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠʦʥʥʠʪʝ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʅʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ 2012 Ăɿʘʱʠʪʘʪʘ 

ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ï ʩʲʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʠò, ʉʙ. ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ ʥʘ ʬʘʢʫʣʪʝʪ Ăɸ, ʇɺʆ ʠ ʂʀʉò ʧʨʠ ʅɺʋĂɺ. ʃʝʚʩʢʠò, ʐʫʤʝʥ, 2012 ʛ., ISBN 978-954-9681-49-9 
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ʜʠʥʠ ʩʣʝʜ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʩʪʨʘʥʘʪʘ ʥʠ ʢʲʤ ɽʉ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ, ʦʩʦʙʝʥʦ ʚ ʧʨʘʚʦʦʭʨʘ-

ʥʠʪʝʣʥʠʪʝ ʠ ʧʨʘʚʦʧʨʠʣʘʛʘʱʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʢʘʪʦ ʦʩʥʦʚʝʥ ʩʪʲʣʙ ʥʘ ʩʝʢʪʦʨʘ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʧʨʦʜʲʣ-

ʞʘʚʘ ʜʘ ʠʤʘ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ. ɺʠʩʦʢʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʢʦʨʫʧʮʠʷ ʚ ɹʲʣʛʘʨʠʷ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʙʲʜʝ ʧʨʠʯʠʥʘ ʯʘʩʪ ʦʪ ʜʲʨʞʘʚʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʐʝʥʛʝʥʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʘ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʪ 

ʥʘ ʠʜʝʷʪʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʜʘ ʙʲʜʝ ʧʨʠʝʪʘ ʚ ʥʝʛʦ. 

ɺ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ɹʲʣʛʘʨʠʷ ʝ ʥʘʡ-ʟʣʝ ʧʨʝʜʩʪʘʚʷʱʘʪʘ ʩʝ ʜʲʨʞʘʚʘ ʚ ɽʉ ʚʲʧʨʝʢʠ ʬʘʢʪʘ, 

ʯʝ ʝ ʧʦʩʪʘʚʝʥʘ ʧʦʜ ʩʧʝʮʠʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʦʪ ʂʦʤʠʩʠʷʪʘ ʦʪ 2007 ʛʦʜʠʥʘ ʥʘʩʘʤ. 

ʄʝʭʘʥʠʟʤʲʪ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʧʨʦʚʝʨʢʘ (ʄʉʇ) ʙʝʰʝ ʩʲʟʜʘʜʝʥ ʧʨʠ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ɹʲʣ-

ʛʘʨʠʷ ʢʲʤ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʨʝʟ 2007 ʛ.
3
, ʟʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʷʪ ʩʣʘʙʦʩʪʠʪʝ ʚ ʩʲʜʝʙʥʘʪʘ ʨʝʬʦʨʤʘ ʠ 

ʙʦʨʙʘʪʘ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʆʪʪʦʛʘʚʘ ʜʦʩʝʛʘ ʜʦʢʣʘʜʠʪʝ ʧʦ ʄʉʇ ʩʘ 

ʠʤʘʣʠ ʟʘ ʟʘʜʘʯʘ ʜʘ ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ ʥʘʩʦʯʚʘʥʝʪʦ ʥʘ ʫʩʠʣʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʦʨʛʘʥʠ ʯʨʝʟ ʢʦʥʢʨʝʪʥʠ 

ʧʨʝʧʦʨʲʢʠ ʠ ʩʘ ʦʪʨʘʟʷʚʘʣʠ ʧʦʩʪʠʛʥʘʪʠʷ ʥʘʧʨʝʜʲʢ. 

ʆʩʥʦʚʝʥ ʠʟʤʝʨʠʪʝʣ ʟʘ ʢʦʨʫʧʮʠʦʥʥʘʪʘ ʩʨʝʜʘ ʝ ʝʞʝʛʦʜʥʦʪʦ ʠʟʛʦʪʚʷʥʝ ʥʘ ʠʥʜʝʢʩ ʦʪ ʘʩʦʮʠʘʮʠ-

ʷʪʘ Ăʇʨʦʟʨʘʯʥʦʩʪ ʙʝʟ ʛʨʘʥʠʮʠò. ʉʧʦʨʝʜ ʀʥʜʝʢʩʘ ʟʘ ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʧʨʝʟ 2016 ʛ. ʥʘ 

Ăʇʨʦʟʨʘʯʥʦʩʪ ʙʝʟ ʛʨʘʥʠʮʠñ, ɹʲʣʛʘʨʠʷ ʟʘ ʧʦʨʝʜʥʘ ʛʦʜʠʥʘ ʦʩʪʘʚʘ ʥʘʡ-ʢʦʨʫʤʧʠʨʘʥʘʪʘ ʩʪʨʘʥʘ ʚ ɽʚ-

ʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʘ ʚ ʩʚʝʪʦʚʥʘʪʘ ʢʣʘʩʘʮʠʷ ʝ ʥʘ 75-ʪʦ ʤʷʩʪʦ ʦʪ ʦʙʱʦ 176 ʩʪʨʘʥʠ
4
 
5
, ʘ ʧʨʝʟ 2017 ʛʦ-

ʜʠʥʘ ʩʪʨʘʥʘʪʘ ʟʘʝʤʘ 71-ʚʦ ʤʷʩʪʦ ʚ ʩʚʝʪʦʚʥʘʪʘ ʢʣʘʩʘʮʠʷ. 

ʉʚʝʪʦʚʥʠʷʪ ʦʧʠʪ ʧʦʢʘʟʘ, ʯʝ ʜʦʨʠ ʚ ʩʪʨʘʥʠʪʝ ʩ ʨʘʟʚʠʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʠ ʢʦʥʪʨʦʣ-

ʥʠ ʤʝʭʘʥʠʟʤʠ ʢʦʨʫʧʮʠʷʪʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʚʣʘʜʷʥʘ ʙʝʟ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ 

ʠ ʥʝʟʘʚʠʩʠʤʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʤʘʩʦʚʦ ʦʩʚʝʜʦʤʷʚʘʥʝ. ʇʨʘʢʪʠʢʘʪʘ ʚ ʨʘʟʚʠʪʠʪʝ ʜʝʤʦʢʨʘʮʠʠ ʩʚʠʜʝʪʝʣʩ-

ʪʚʘ ʟʘ ʥʘʨʘʩʥʘʣʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠʪʝ ʛʨʘʞ-

ʜʘʥʩʢʠ ʩʪʨʫʢʪʫʨʠ ʚ ʫʩʠʣʠʷʪʘ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʮʝʥʥʦʩʪʠʪʝ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʪʘ, ʧʫʙʣʠʯʥʦʩʪʪʘ ʠ ʜʝ-

ʤʦʢʨʘʮʠʷʪʘ. ʆʩʦʙʝʥʦ ʚʘʞʝʥ ʝ ʧʦʪʝʥʮʠʘʣʲʪ ʥʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʝʭʘʥʠʟʤʠ ʠ ʫʩʧʝʰʥʠ ʧʨʘʢʪʠʢʠ ʥʘ 

ʧʘʨʪʥʴʦʨʩʪʚʦ ʤʝʞʜʫ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʯʘʩʪʥʠʪʝ ʤʝʜʠʠ 

ʚ ʩʬʝʨʠ ʢʘʪʦ ʦʙʱʝʩʪʚʝʥʠʷ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʜʝʡʥʦʩʪʪʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ, ʟʘʱʠʪʘʪʘ ʥʘ ʧʨʘʚʘʪʘ ʥʘ 

ʛʨʘʞʜʘʥʠʪʝ, ʩʘʤʦʨʝʛʫʣʠʨʘʥʝʪʦ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʝʬʝʢʪʠʚʥʠ ʢʦʜʝʢʩʠ ʥʘ ʧʦʚʝʜʝʥʠʝ, 

ʠʥʠʮʠʠʨʘʥʝʪʦ ʥʘ ʥʝʟʘʚʠʩʠʤ ʤʦʥʠʪʦʨʠʥʛ, ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʘ ʨʘʟʷʩʥʠʪʝʣʥʘ ʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ. 

ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʟʘʣʝʛʥʘ ʚ ʜʥʝʚʥʠʷ ʨʝʜ ʥʘ ʨʝʜʠʮʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʬʠʥʘʥʩʦʚʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʪʦ ʆʆʅ
6
, ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ, ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʦ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ, ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʘ, ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠ ʜʨ. ɸʥʪʠʢʦʨʫʧʮʠʷʪʘ ʩʝ ʥʘʣʦ-

ʞʠ ʢʘʪʦ ʦʩʥʦʚʥʦ ʧʦʣʝ ʥʘ ʜʝʡʥʦʩʪ ʟʘ ʤʥʦʞʝʩʪʚʦ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʠ 

ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦeʪʦ ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ ʦʪʩʪʦʷʚʘ ʩʲʚʨʝʤʝʥʥʠ-

ʪʝ ʩʪʘʥʜʘʨʪʠ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʧʫʙʣʠʯʥʦʩʪ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʨʝʚʝʥʮʠʷ-

ʪʘ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʚʲʚ ʚʩʠʯʢʠ ʦʙʱʝʩʪʚʝʥʠ ʩʝʢʪʦʨʠ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʨʝʜʠʮʘ ʜʲʨʞʘʚʠ ʚ ʩʚʝʪʘ ʧʨʠʝʭʘ 

ʢʦʤʧʣʝʢʩʥʠ ʧʨʦʛʨʘʤʠ ʠ ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʦʥʥʠʪʝ ʨʠʩʢʦʚʝ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʝʬʦʨ-

ʤʠʪʝ ʚ ʧʫʙʣʠʯʥʘʪʘ ʩʬʝʨʘ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ʧʦʯʪʝʥʦʩʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʠʢʦ-

ʥʦʤʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ. 

ʂʦʨʫʧʮʠʷʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʥʝʡʥʠʪʝ ʧʨʦʷʚʠ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʪʲʣʢʫ-

ʚʘʪ ʢʘʪʦ ʢʣʶʯʦʚʠ ʢʨʠʪʝʨʠʠ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʟʘ ʚʲʚʝʞʜʘʥʝʪʦ 

ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʜʝʤʦʢʨʘʪʠʯʝʥ ʢʦʥʪʨʦʣ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʦ-

ʪʦ. ʇʦʥʷʪʠʝʪʦ Ăʘʥʪʠʢʦʨʫʧʮʠʷò ʝ ʚ ʤʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʧʦ-ʰʠʨʦʢʦ ʠ ʦʙʭʚʘʪʥʦ ʦʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʧʨʘ-

ʚʦʦʭʨʘʥʠʪʝʣʥʠʪʝ ʠ ʧʨʘʚʦʨʘʟʜʘʚʘʪʝʣʥʠʪʝ ʦʨʛʘʥʠ ʟʘ ʧʨʝʩʠʯʘʥʝ ʠ ʩʘʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ. ʊʦ 

ʚʢʣʶʯʚʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʘʢʪʦ ʥʘ ʢʨʠʤʠʥʘʣʠʟʠʨʘʥʠʪʝ ʬʦʨʤʠ ʥʘ ʧʦʜʢʫʧʥʦʩʪ, ʪʘʢʘ ʠ ʧʨʘʢʪʠʢʠ, 

ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʤʝʢʠ ʬʦʨʤʠ ʥʘ ʢʦʨʫʧʮʠʷ. 

ʋʩʠʣʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʩʝʢʪʦʨʘ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʠʤʘʪ ʦʩʦʙʝʥʦ ʚʘʞʥʦ 

ʤʷʩʪʦ ʚ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʠ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ, ʚʢʣʶʯ-

ʚʘʱʦ ʧʨʝʚʝʥʮʠʷʪʘ ʚ ʥʘʡ-ʰʠʨʦʢʠʷ ʩʤʠʩʲʣ ʥʘ ʪʘʟʠ ʜʫʤʘ. ʇʨʝʚʝʥʮʠʷʪʘ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʘʜ-

                                                                 
3 ɿʘʢʣʶʯʝʥʠʷ ʥʘ ʉʲʚʝʪʘ ʥʘ ʤʠʥʠʩʪʨʠʪʝ, 17 ʦʢʪʦʤʚʨʠ 2006 ʛ. (13339/06); ʈʝʰʝʥʠʝ ʥʘ ʂʦʤʠʩʠʷʪʘ ʦʪ 13 ʜʝʢʝʤʚʨʠ 2006 ʛ. ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʝʭʘʥʠʟʲʤ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʧʨʝʜʲʢʘ 

ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ ʚ ʦʙʣʘʩʪʠʪʝ ʥʘ ʩʲʜʝʙʥʘʪʘ ʨʝʬʦʨʤʘ ʠ ʙʦʨʙʘʪʘ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ (ʥʦʪʠʬʠʮʠʨʘʥʦ ʧʦʜ ʥʦʤʝʨ C(2006) 6570). 

4 ʀʥʜʝʢʩ ʟʘ ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʟʘ 2016ʛ., ɸʩʦʮʠʘʮʠʷ Ăʇʨʦʟʨʘʯʥʦʩʪ ʙʝʟ ʛʨʘʥʠʮʠò 

5 ʎʝʥʪʲʨ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʨʘʪʲʢ ʜʦʢʣʘʜ Ăɸʥʘʣʠʟ ʥʘ ʦʨʛʘʥʠʪʝ ʧʦ ʧʨʝʚʝʥʮʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʚ ʈʝʧʫʙʣʠʢʘ 

ɹʲʣʛʘʨʠʷò, ʉʦʬʠʷ, ʘʧʨʠʣ 2017 ʛ., ʩʪʨ. 6. 
6 ʂʦʥʚʝʥʮʠʷ ʥʘ ʆʆʅ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ, ʧʨʠʝʪʘ ʩ ʨʝʟʦʣʶʮʠʷ 58/4 ʥʘ ɻʝʥʝʨʘʣʥʘʪʘ ʘʩʘʤʙʝʷ ʦʪ 31 ʦʢʪʦʤʚʨʠ 2003 ʛ. ʈʘʪʠʬʠʮʠʨʘʥʘ ʩʲʩ ʟʘʢʦʥ, ʧʨʠʝʪ ʦʪ 40-ʪʦ ʅʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ ʥʘ 03.08.2006 ʛ., 

ɼɺ, ʙʨ. 66 ʦʪ 15.11.2006 ʛ. ʀʟʜʘʜʝʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʧʨʘʚʦʩʲʜʠʝʪʦ, ʦʙʥ., ɼɺ, ʙʨ. 89 ʦʪ 3.11.2006 ʛ., ʚ ʩʠʣʘ ʟʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʦʪ 20.10.2006 ʛ. 
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ʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʠ ʥʘ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʢʦʨʫʧʮʠʷ ʠʟʠʩʢʚʘʪ ʧʦ-ʪʷʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ 

ʤʝʞʜʫ ʧʫʙʣʠʯʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʠ ʟʚʝʥʘ. 

ɹʦʨʙʘʪʘ ʩʨʝʱʫ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʟʘʝʤʘ ʢʣʶʯʦʚʦ ʤʷʩʪʦ ʚ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ɽʚʨʦ-

ʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʚʨʦʧʝʡʩʢʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʩʚʦʙʦʜʘ, ʩʠʛʫʨʥʦʩʪ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪ. 

ʊʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩ ʦʨʛʘʥʠʟʠʨʘʥ ʭʘʨʘʢʪʝʨ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʩʝʨʠʦʟʥʘ ʟʘʧʣʘʭʘ ʟʘ ɽʉ ʩ 

ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ, ʩʧʝʮʠʬʠʯʝʥ ʝʣʝʤʝʥʪ ʦʪ ʢʦʡʪʦ ʝ ʠ ʝʚʨʦʧʝʡʩʢʘʪʘ 

ʠʥʪʝʛʨʘʮʠʷ. ʆʩʥʦʚʥʠʪʝ ʩʬʝʨʠ ʥʘ ʧʨʝʩʪʲʧʥʘ ʜʝʡʥʦʩʪ ʩ ʦʨʛʘʥʠʟʠʨʘʥ ʭʘʨʘʢʪʝʨ ʩʘ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘ-

ʬʠʢ ʥʘ ʥʘʨʢʦʪʠʮʠ, ʦʨʲʞʠʝ ʠ ʭʦʨʘ, ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʬʠʥʘʥʩʦʚʠ ʠʟʤʘʤʠ, ʨʝʢʝʪ, ʢʦʨʫʧʮʠʷ, ʧʨʦʩʪʠ-

ʪʫʮʠʷ, ʭʘʟʘʨʪ, ʠʟʧʠʨʘʥʝ ʥʘ ʧʘʨʠ ʠ ʜʨʫʛʠ. ʇʨʠʜʦʙʠʪʠʪʝ ʧʦ ʧʨʝʩʪʲʧʝʥ ʥʘʯʠʥ ʩʨʝʜʩʪʚʘ ʩʝ ʚʢʣʶʯʚʘʪ 

ʯʨʝʟ ʦʧʝʨʘʮʠʠ ʧʦ ʠʟʧʠʨʘʥʝ ʥʘ ʧʘʨʠ ʚ ʣʝʛʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʢʘʪʦ ʩ ʪʦʚʘ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʨʘʟʢʨʠʚʘʥʝ-

ʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʧʨʝʩʪʲʧʥʦʩʪ. ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʨʘʞʜʘ ʢʦʨʫʧʮʠʷʪʘ, ʘ ʪʷ ʧʨʝʚʨʲʱʘ ʜʲʨ-

ʞʘʚʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʚ ʧʨʝʩʪʲʧʥʠʮʠ. 

ɹʦʨʙʘʪʘ ʩʨʝʱʫ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠʟʠʩʢʚʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʟʘʩʠʣʝʥʦ ʧʦʣʠʮʝʡʩʢʦ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʘʥʛʘʞʠʨʘʱʦ 1,2 ʤʣʥ. ʧʦʣʠʮʝʡʩʢʠ ʩʣʫʞʠʪʝʣʠ ʚ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ ʠ ʝ ʚʘʞʥʦ 

ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʥʝ ʨʘʟʥʦʙʦʡ ʠ ʨʘʟʧʠʣʷʚʘʥʝ ʥʘ ʪʦʟʠ ʧʦʪʝʥʮʠʘʣ, ʪʲʡ ʢʘʪʦ ʥʦʚʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʟʘʧʣʘ-

ʭʠʪʝ ʠʟʠʩʢʚʘ ʥʘʜʥʘʮʠʦʥʘʣʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ. ʆʙʤʷʥʘʪʘ ʥʘ ʧʦʣʠʮʝʡʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʩʪʨʘ-

ʥʠʪʝ-ʯʣʝʥʢʠ ʠʟʠʩʢʚʘ ʦʙʱʠ ʩʪʘʥʜʘʨʪʠ ʠ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʤʘʩʠʚʠ ʥʘ ʧʦʣʠʮʠʷʪʘ. ɺ ɽʉ 

ʩʝ ʧʦʩʪʘʚʷ ʟʘʜʘʯʘʪʘ ʟʘ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʤʠʪʥʠʯʝʩʢʠ ʫʯʨʝʞʜʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʦ-ʯʝʩʪʦʪʦ ʠ 

ʩʠʩʪʝʤʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʧʦʣʠʮʝʡʩʢʠʪʝ ʠ ʩʲʜʝʙʥʠʪʝ ʦʨʛʘʥʠ ʚ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ. 

ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʦʷʚʠʪʝ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʢʘʪʦ ʧʨʝʩʪʲʧʣʝ-

ʥʠʷ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʘ ʥʘ ʜʲʨʞʘʚʠʪʝ. ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ ʦʙʘʯʝ ʧʨʝʜʩʪʦʠ 

ʨʝʜʠʮʘ ʦʙʱʝʩʪʚʝʥʦʦʧʘʩʥʠ ʬʦʨʤʠ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʤʝʞʜʫ-

ʥʘʨʦʜʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ. 

ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʨʫʧʮʠʷʪʘ ʠ ʠʟʧʠʨʘʥʝʪʦ ʥʘ ʧʘʨʠ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ ʪʨʘʥʩʛʨʘ-

ʥʠʯʥʦ ʠʟʤʝʨʝʥʠʝ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʦʨʛʘʥʠ ʠ 

ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʥʠʪʝ ʦʨʛʘʥʠ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʘʛʝʥʮʠʠ ʥʘ ɽʉ. ʇʦʣʠʮʝʡʩʢʦʪʦ ʠ ʩʲʜʝʙʥʦʪʦ ʩʲʪʨʫʜʥʠ-

ʯʝʩʪʚʦ ʯʨʝʟ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʥʠʪʝ ʦʨʛʘʥʠ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ, ʟʘ ʜʘ ʩʝ 

ʧʨʝʜʧʨʠʝʤʘʪ ʝʬʝʢʪʠʚʥʠ ʤʝʨʢʠ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʊʨʘʥʩʛ-

ʨʘʥʠʯʥʦʪʦ ʧʦʣʠʮʝʡʩʢʦ ʠ ʩʲʜʝʙʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʨʝʢʦʤʝʨʥʦ ʜʲʣʛʠ ʙʶʨʦʢʨʘ-

ʪʠʯʥʠ ʧʨʦʮʝʜʫʨʠ, ʢʦʠʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʥʝʛʦʚʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʟʘʩʪʨʘʰʘʚʘʪ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʙʦʨ-

ʙʘʪʘ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʨʫʧʮʠʷʪʘ ʠ ʠʟʧʠʨʘʥʝʪʦ ʥʘ ʧʘʨʠ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ɽʉ. 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʪʦ ʧʦʣʠʮʝʡʩʢʦ ʠ ʩʲʜʝʙʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʯʨʝʟ 

ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʪʷʭ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ɽʚʨʦʧʦʣ ʠ ɽʚʨʦʶʩʪ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʜ-

ʭʦʜʷʱʦ ʦʙʫʯʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʢʨʝʧʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʯʨʝʟ ɽʚʨʦʧʝʡʩʢʠʷ ʧʦʣʠʮʝʡʩʢʠ ʢʦʣʝʞ ʠ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʤʨʝʞʘ ʟʘ ʩʲʜʝʙʥʦ ʦʙʫʯʝʥʠʝ. 

ɿʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʨʘʤʢʘ ʚ ʧʨʘʚʦʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʜʲʨʞʘʚʠ ʧʨʠ ʨʝʛʫʣʠʨʘʥʝʪʦ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪ-

ʚʠʝʪʦ ʠ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʩʝ ʦʯʝʨʪʘʚʘʪ ʜʚʘ ʧʦʜʭʦʜʘ: 

1) ʇʦʜʨʦʙʥʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʫʨʝʜʙʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʦʪʥʦʩʥʦ ʥʘʢʘʟʘʪʝʣʥʦʪʦ ʧʨʘʚʦʨʘʟʜʘ-

ʚʘʥʝ ï ʚ ɹʝʣʛʠʷ (ʎʝʥʪʨʘʣʥʦ ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʦ ʙʶʨʦ ʢʲʤ ʬʝʜʝʨʘʣʥʘʪʘ ʧʦʣʠʮʠʷ ʠ ʎʝʥʪʨʘʣʥʦ ʙʶʨʦ 

ʟʘ ʨʘʟʩʣʝʜʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʷ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʇʨʦʢʫʨʘʪʫʨʘʪʘ); ʀʩʧʘʥʠʷ (ʉʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʧʨʦʢʫ-

ʨʘʪʫʨʘ ɸʥʪʠʤʘʬʠʷ), ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɻʝʨʤʘʥʠʷ. ʊʦʟʠ ʧʦʜʭʦʜ ʩʝ ʦʪʣʠʯʘʚʘ: 

ï ʩʲʩ ʩʪʨʝʤʝʞ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦʜʨʦʙʥʦ ʠ ʜʝʪʘʡʣʥʦ ʫʨʝʞʜʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʨʫʧʮʠʦʥʥʠ 

ʧʨʝʩʪʲʧʣʝʥʠʷ ʠ ʩʧʦʩʦʙʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʢʨʠʚʘʥʝ ʠ ʨʘʟʩʣʝʜʚʘʥʝ; 

ï ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʚʝʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʲʜʝʙʥʘʪʘ ʩʠʩʪʝʤʘ ʠ/ʠʣʠ ʧʦʣʠʮʠʷʪʘ; 

ï ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʝʨʢʠ ʚ ʛʨʘʞʜʘʥʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʟʘ ʧʨʝʚʝʥʮʠʷ ʥʘ ʢʦ-

ʨʫʧʮʠʦʥʥʦ ʧʦʚʝʜʝʥʠʝ ʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʦʥʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ; 

ï ʨʘʪʠʬʠʮʠʨʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʧʨʘʚʥʠ ʘʢʪʦʚʝ ʦʪʥʦʩʥʦ ʢʦʨʫʧʮʠʷʪʘ. 

2) ʉʘʤʦʩʪʦʷʪʝʣʥʦ ʟʘʢʦʥʦʜʘʪʝʣʥʦ ʫʨʝʞʜʘʥʝ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʠ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ï 

ʈʫʤʲʥʠʷ, ʇʦʣʰʘ, ʂʘʟʘʭʩʪʘʥ. ʊʦʟʠ ʧʦʜʭʦʜ ʩʝ ʦʪʣʠʯʘʚʘ: 

ï ʩʲʩ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʘʥʪʠʢʦʨʫʧʮʠʦʥʝʥ ʟʘʢʦʥ; 

ï ʩ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʪʜʝʣʥʘ ʩʠʩʪʝʤʘ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʦʨʛʘʥʠ ʩ ʨʘʟʩʣʝʜʚʘʱʠ ʠ ʧʨʝʚʘʥʪʠʚʥʠ 

ʬʫʥʢʮʠʠ; 
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ï ʣʠʧʩʘ ʥʘ Ăʜʫʙʣʠʨʘʱʠò ʬʫʥʢʮʠʠ ʩ ʦʨʛʘʥʠ ʦʪ ʧʨʘʚʦʩʲʜʥʘʪʘ ʩʠʩʪʝʤʘ; 

ï ʧʨʠʝʤʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩ ʦʪ ʟʘʢʦʥʠ, ʦʛʨʘʥʠʯʘʚʘʱʠ ʢʦʨʫʧʮʠʷʪʘ; 

ï ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʢʲʤ ʝʜʠʥʥʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ʙʦʨʙʘʪʘ ʩ ʢʦ-

ʨʫʧʮʠʷʪʘ; 

ɿʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʨʘʤʢʘ ʚ ʘʢʪʦʚʝʪʝ ʥʘ ɽʉ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʩʝ ʦʪ-

ʣʠʯʘʚʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ: 

1) ʄʦʛʘʪ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ ʪʨʠ ʛʨʫʧʠ ʘʢʪʦʚʝ: 

ï ʘʢʪʦʚʝ, ʧʨʷʢʦ ʨʝʛʫʣʠʨʘʱʠ ʦʙʱʝʩʪʚʝʥʠʪʝ ʦʪʥʦʰʝʥʠʷ ʚʲʚ ʚʨʲʟʢʘ ʩ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ; 

ï ʘʢʪʦʚʝ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ - ʨʘʤʢʠʨʘʱ ʭʘʨʘʢʪʝʨ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʦʪ ʚʲʚʝʞʜʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʥʠ ʠʥʩʪʠʪʫʪʠ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʘ; 

ï ʘʢʪʦʚʝ, ʢʦʠʪʦ ʠʤʘʪ ʩʤʝʩʝʥ ʭʘʨʘʢʪʝʨ: ʚʲʚʝʞʜʘʪ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʠ/ʠʣʠ ʜʘʚʘʪ ʣʝʛʘʣʥʠ 

ʜʝʬʠʥʠʮʠʠ ʦʪʥʦʩʥʦ ʢʦʨʫʧʮʠʷʪʘ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʧʦʩʣʝʜʠʮʠ ʠ ʜʘʚʘʪ ʧʨʝʧʦʨʲʢʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʄʥʦʛʦ ʦʪ ʘʢʪʦʚʝʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʜʝʬʠʥʠʨʘʪ ʧʦʥʷʪʠʷʪʘ 

ʘʢʪʠʚʥʘ ʠ ʧʘʩʠʚʥʘ ʢʦʨʫʧʮʠʷ, ʠʟʤʘʤʘ, ʢʘʢʪʦ ʠ ʣʠʮʘʪʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʫʙʝʢʪʠ ʥʘ ʢʦʨʫʧʮʠ-

ʦʥʥʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ɺ ʥʷʢʦʠ ʦʪ ʩʣʫʯʘʠʪʝ ʪʝʟʠ ʘʢʪʦʚʝ ʩʘ ʦʪʚʦʨʝʥʠ ʠ ʢʲʤ ʜʲʨʞʘʚʠ, ʢʦʠʪʦ ʥʝ ʩʘ 

ʯʣʝʥʦʚʝ ʥʘ ɽʉ. 

2) ʉʲʱʝʩʪʚʫʚʘʪ ʪʝʥʜʝʥʮʠʠ ʢʲʤ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʜʠʥʥʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʨʘʟʢʨʠ-

ʚʘʥʝ, ʨʘʟʩʣʝʜʚʘʥʝ ʠ ʜʦʢʘʟʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʦʥʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ; 

3) ʉʲʟʜʘʚʘ ʩʝ ʩʠʩʪʝʤʘ ʦʪ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ, ʢʦʠʪʦ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʘʪ ʧʨʷʢʦ ʧʨʦʪʠʚʦʜʝʡʩʪ-

ʚʠʝʪʦ ʥʘ ʢʦʨʫʧʮʠʷʪʘ, ʥʦ ʠʤʘʪ ʧʨʷʢʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʘʚʠʣʘ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʛʫʣʠʨʘ-

ʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʦʨʫʧʮʠʦʥʥʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʚʝʜʝʥʠʝ; 

4) ɺ ʩʪʨʫʢʪʫʨʥʦ ʦʪʥʦʰʝʥʠʝ ʧʦʚʝʯʝʪʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʜʦʛʦʚʦʨʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʪʠʧʠʟʠʨʘʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʦʙʭʚʘʱʘ: ʧʨʝʘʤʙʶʣ, ʦʙʱʠ ʨʘʟʧʦʨʝʜʙʠ, ʚ ʢʦʠʪʦ ʩʝ ʜʘʚʘʪ ʥʷʢʦʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʦ-

ʩʦʯʚʘʪ ʩʝ ʮʝʣʠʪʝ ʥʘ ʘʢʪʘ ʠ ʥʝʛʦʚʦʪʦ ʧʨʠʣʦʞʥʦ ʧʦʣʝ, ʤʝʨʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʷʪ ʥʘ ʥʘ-

ʮʠʦʥʘʣʥʦ ʥʠʚʦ, ʨʘʟʧʦʨʝʜʙʠ ʦʪʥʦʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʨʘʟʧʦʨʝʜʙʠ, ʫʨʝʞʜʘʱʠ 

ʚʣʠʟʘʥʝʪʦ ʚ ʩʠʣʘ, ʠʟʤʝʥʝʥʠʝʪʦ ʠ ʜʝʥʦʥʩʠʨʘʥʝʪʦ ʥʘ ʜʦʛʦʚʦʨʠʪʝ; 

5) ʇʨʦʢʘʨʚʘ ʩʝ ʠʜʝʷʪʘ ʤʘʢʘʨ ʠ ʧʣʘʭʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʜʠʥʥʘ ʩʠʩʪʝʤʘ ʥʘ ʥʘʢʘʟʘʪʝʣʥʦ ʧʨʘʚʦ-

ʨʘʟʜʘʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ. ɽʜʥʘ ʦʪ ʩʪʲʧʢʠʪʝ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ CORPUS JURIS, ʚ ʢʦʡʪʦ ʩʝ ʧʨʝʜʣʘ-

ʛʘ ʢʦʜʠʬʠʢʘʮʠʷ ʥʘ ʥʘʢʘʟʘʪʝʣʥʦʪʦ ʧʨʘʚʦʨʘʟʜʘʚʘʥʝ. ʇʨʝʜʚʠʞʜʘ ʩʝ: 

- ʩʠʩʪʝʤʘ ʦʪ ʧʨʝʩʪʲʧʣʝʥʠʷ ʚ ʢʦʷʪʦ ʩʘ ʦʙʭʚʘʥʘʪʠ ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ, ʠʟʚʲʨʰʚʘʥʠ ʦʪ ʜʣʲʞʥʦʩʪ-

ʥʠ ʣʠʮʘ, ʢʘʪʦ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʝ ʧʦʩʦʯʝʥʦ ʧʨʝʩʪʲʧʣʝʥʠʝʪʦ ʢʦʨʫʧʮʠʷ (ʯʣ. 5 ʦʪ CORPUS JURIS); 

ï ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʷ ʧʨʦʢʫʨʦʨ ʠ ʩʲʜʠʷ ʧʦ ʩʚʦʙʦʜʠʪʝ; 

ï ʝʜʠʥʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʜʝʣʘʪʘ ʟʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚ CORPUS JURIS ʧʨʝʩʪʲʧʣʝ-

ʥʠʷ. 

ɼʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʧʨʝʜʧʨʠʝʤʘʪ ʜʝʡʩʪʚʠʷ ʟʘ ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ ʠ ʚʩʷʢʘ ʥʝʟʘʢʦʥʥʘ ʜʝʡʥʦʩʪ, 

ʟʘʩʷʛʘʱʘ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʉʲʶʟʘ. ʉ ʮʝʣ ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʟʘ 

ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ ʠ ʜʨʫʛʠ ʥʝʟʘʢʦʥʥʠ ʜʝʡʥʦʩʪʠ ʚ ʫʱʲʨʙ ʥʘ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʆʙʱʥʦʩʪʪʘ ʥʘ 28 ʘʧʨʠʣ 

1999 ʛ. ʩ ʈʝʰʝʥʠʝ ʥʘ ʂʦʤʠʩʠʷʪʘ 1999/352/ɽʆ ʝ ʩʲʟʜʘʜʝʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʙʦʨʙʘ ʩ ʠʟ-

ʤʘʤʠʪʝ (ʆʃɸʌ) ʠ ʝ ʧʨʠʝʪ ʈʝʛʣʘʤʝʥʪ (ɽʆ) ˉ 1073/1999 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʇʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ 

ʦʪ 25 ʤʘʡ 1999 ʛʦʜʠʥʘ ʦʪʥʦʩʥʦ ʨʘʟʩʣʝʜʚʘʥʠʷʪʘ, ʧʨʦʚʝʞʜʘʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʙʦʨʙʘ ʩ 

ʠʟʤʘʤʠʪʝ. ʉʣʫʞʙʘʪʘ ʝ ʥʘʪʦʚʘʨʝʥʘ ʩ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʨʘʟʩʣʝʜʚʘ-

ʥʠʷ, ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ, ʠ ʠʤʘ ʩʧʝʮʠʘʣʝʥ ʩʪʘʪʫʪ ʥʘ ʥʝʟʘʚʠʩʠʤ ʦʨʛʘʥ ʟʘ ʨʘʟʩʣʝʜʚʘ-

ʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ. ʆʃɸʌ ʫʧʨʘʞʥʷʚʘ ʧʨʘʚʦʤʦʱʠʷʪʘ ʟʘ ʨʘʟʩʣʝʜʚʘʥʝ ʥʘ ʂʦʤʠ-

ʩʠʷʪʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɽʉ ʠ ʚʣʝʟʣʠʪʝ ʚ ʩʠʣʘ ʩʧʦʨʘʟʫʤʝʥʠʷ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ. 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ ʧʨʦʚʝʞʜʘ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ ʚ ʪʷʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʂʦʦʨʜʠʥʘʮʠʦʥʥʠʪʝ ʩʣʫʞʙʠ ʟʘ ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ ï ɸʌʂʆʉ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ (Anti-Fraud Co-

ordination Service ï AFCOS), ʩ ʢʦʠʪʦ ʦʩʲʱʝʩʪʚʷʚʘ ʝʬʝʢʪʠʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨ-

ʤʘʮʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʦʧʝʨʘʪʠʚʝʥ ʭʘʨʘʢʪʝʨ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʦʩʠʛʫʨʷʚʘ ʚ ʨʘʤʢʠ-

ʪʝ ʥʘ ʉʲʶʟʘ ʝʜʠʥʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʥʘ ʙʦʨʙʘʪʘ ʩ ʠʟʤʘʤʠʪʝ ʠ ʥʝʨʝʜʥʦʩʪʠʪʝ. ʅʘʨʝʜ ʩ ʧʦʩʦ-

ʯʝʥʠʪʝ ʟʘʜʲʣʞʝʥʠʷ ʚ ʯʣ. 325 (1) ʦʪ ɼʌɽʉ, ʚ ʯʣ. 325 (2) ʩʝ ʧʨʝʜʚʠʞʜʘ, ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʜʘ ʧʨʝʜ-

ʧʨʠʝʤʘʪ ʩʲʱʠʪʝ ʤʝʨʢʠ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʠʟʤʘʤʠ, ʟʘʩʷʛʘʱʠ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʉʲʶʟʘ, 
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ʢʘʢʚʠʪʦ ʙʠʭʘ ʧʨʝʜʧʨʠʝʣʠ ʧʨʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʠʟʤʘʤʠ, ʟʘʩʷʛʘʱʠ ʩʦʙʩʪʚʝʥʠʪʝ ʠʤ ʬʠʥʘʥʩʦʚʠ 

ʠʥʪʝʨʝʩʠ. 

ʉ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʍʘʛʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʫʢʨʝʧʚʘʥʝ ʥʘ ʩʚʦʙʦʜʘʪʘ, ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʧʨʘʚʦʩʲʜʠʝʪʦ 

ʚ ɽʉ ʧʨʝʟ 2004 ʛ. ʉʲʚʝʪʲʪ ʥʘ ɽʉ ʦʧʨʝʜʝʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʠ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʢʘʪʦ ʧʨʠʦʨʠʪʝʪ ʚ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ʆʙʱʥʦʩʪʪʘ. ɺ ʧʣʘʥʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʠ 

ʚ ʉʲʦʙʱʝʥʠʝʪʦ ʥʘ ʂʦʤʠʩʠʷʪʘ ʜʦ ʉʲʚʝʪʘ ʠ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʦʪ 2 ʶʥʠ 2005 ʛ. ʩʝ ʧʨʝʜʚʠʞʜʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʙʦʨʙʘ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʦʩʥʦʚʘʚʘʱʘ 

ʩʝ ʥʘ ʧʨʦʘʢʪʠʚʥʦ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠ ʜʘʥʥʠ, ʧʨʝʚʝʥʮʠʷ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 

ʤʝʞʜʫ ʧʨʘʚʦʧʨʠʣʘʛʘʱʠʪʝ ʠ ʩʲʜʝʙʥʠʪʝ ʦʨʛʘʥʠ, ʪʨʝʪʠ ʩʪʨʘʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʘ ʩʝ ʧʦʩʪʘʚʷ ʥʘʯʘ-

ʣʦʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʮʝʥʢʘ ʥʘ ʟʘʧʣʘʭʠʪʝ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ (ʥʘ ʘʥʛʣ. ʩʲʢʨʘ-

ʪʝʥʦ OCTA), ʠʟʛʦʪʚʝʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʚ ʢʨʘʷ ʥʘ 2005 ʛ. ʦʪ ɽʚʨʦʧʦʣ
7
. OCTA ʝ ʜʦʢʫʤʝʥʪ, ʥʘʩʦʯʝʥ 

ʢʲʤ ʙʲʜʝʱʝʪʦ, ʢʦʡʪʦ ʧʦʩʪʘʚʷ ʘʢʮʝʥʪ ʚʲʨʭʫ ʢʘʯʝʩʪʚʝʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʤʥʦʛʦʘʩʧʝʢʪʥʠʷ ʬʝʥʦʤʝʥ ʦʨ-

ʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ. 

ʅʘ 5 ʦʢʪʦʤʚʨʠ 2010 ʛ. ʇʦʩʪʦʷʥʥʠʷʪ ʢʦʤʠʪʝʪ ʟʘ ʦʧʝʨʘʪʠʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ (COSI) ʧʦʩʪʠʛʥʘ ʩʲʛʣʘʩʠʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʮʠʢʲʣ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ɽʉ 

ʟʘ ʙʦʨʙʘ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʠ ʪʝʞʢʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʥʘʙʝʣʷʟʘ ʦʪʜʝʣʥʠʪʝ ʩʪʲʧʢʠ, 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʲʣʥʦʪʦ ʤʫ ʧʨʠʣʘʛʘʥʝ. ɿʘʢʣʶʯʝʥʠʷʪʘ ʥʘ ʉʲʚʝʪʘ ʦʪʥʦʩʥʦ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʧʨʠʣʘʛʘʥʝ-

ʪʦ ʥʘ ʮʠʢʲʣ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ɽʉ ʟʘ ʙʦʨʙʘ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʠ ʪʝʞʢʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʙʷʭʘ ʧʨʠʝʪʠ ʦʪ ʉʲʚʝʪʘ ʥʘ 8 ʥʦʝʤʚʨʠ 2010 ʛ. 

ʅʦʚʠʷʪ ʮʠʢʲʣ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘʧʦʯʥʘ ʩ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʦʪ ɽʚʨʦʧʦʣ ʥʘ 9 ʤʘʨʪ 2017 ʛ. ʥʘ ʜʦʢ-

ʣʘʜʘ EU SOCTA ʟʘ 2017 ʛ. ɺ ʜʦʢʣʘʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʝʞʢʘʪʘ ʠ ʦʨ-

ʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʪʝʨʦʨʠʟʤʘ
8
. ɺ EU SOCTA ʟʘ 2017 ʛ. ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʚʥʠʤʘʥʠʝʪʦ ʜʘ 

ʩʝ ʩʲʩʨʝʜʦʪʦʯʠ ʚʲʨʭʫ ʧʝʪʪʝ ʧʨʠʦʨʠʪʝʪʥʠ ʟʘʧʣʘʭʠ ʦʪ ʧʨʝʩʪʲʧʥʦʩʪ: 1) ʢʠʙʝʨʧʨʝʩʪʲʧʥʦʩʪ, 2) ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ, ʪʨʘʬʠʢ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʘʨʢʦʪʠʮʠ, 3) ʢʦʥʪʨʘʙʘʥʜʘ ʥʘ ʤʠʛʨʘʥʪʠ, (4) ʦʨʛʘ-

ʥʠʟʠʨʘʥʠ ʦʙʠʨʠ ʠ ʢʨʘʞʙʠ (ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʟʘʩʷʛʘʱʘ ʩʦʙʩʪʚʝʥʦʩʪʪʘ) ʠ 5) ʪʨʘʬʠʢ ʥʘ 

ʭʦʨʘ. ɺ ʜʦʢʣʘʜʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʩʲʱʦ ʪʘʢʘ ʜʘ ʩʝ ʨʘʟʨʝʰʘʪ ʪʨʠ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʧʨʦʙʣʝʤʘ, ʢʦʠʪʦ 

ʩʧʦʩʦʙʩʪʚʘʪ ʠʣʠ ʥʘʩʲʨʯʘʚʘʪ ʚʩʠʯʢʠ ʬʦʨʤʠ ʥʘ ʪʝʞʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ: ʘ) ʜʦʢʫʤʝʥ-

ʪʥʠʪʝ ʠʟʤʘʤʠ, ʙ), ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʧʠʨʘʥʝʪʦ ʥʘ ʧʘʨʠ, ʠ ʚ) ʦʥʣʘʡʥ 

ʪʲʨʛʦʚʠʷʪʘ ʩ ʥʝʟʘʢʦʥʥʠ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ. 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ EU SOCTA ʟʘ 2017 ʛ. ʂʦʤʠʩʠʷʪʘ ʠ ʧʨʝʜʩʝʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ʉʲʚʝʪʘ ʩʘ ʚ ʧʨʦʮʝʩ 

ʥʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʩʚʦʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʥʦʚʠʷ ʮʠʢʲʣ ʚ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ɽʉ ʟʘ ʧʝʨʠ-

ʦʜʘ 2018-2021 ʛ. ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʨʝʩʪʲʧʥʦʩʪʪʘ, ʢʦʠʪʦ ʩʝ ʦʙʩʲʞʜʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʇʦʩʪʦʷʥʥʠʷ ʢʦʤʠʪʝʪ 

ʟʘ ʦʧʝʨʘʪʠʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʩʝ ʦʜʦʙʨʷʚʘ ʧʨʝʟ ʶʥʠ 2017 

ʛ. ʦʪ ʉʲʚʝʪʘ ʧʦ ʧʨʘʚʦʩʲʜʠʝ ʠ ʚʲʪʨʝʰʥʠ ʨʘʙʦʪʠ. 

ɺ EU SOCTA ʟʘ 2017 ʛ. ʝ ʧʦʜʯʝʨʪʘʥ ʩʣʝʜʥʠʷ ʢʣʶʯʦʚ ʧʨʦʙʣʝʤ, ʘ ʠʤʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʧʨʝʩʪʲʧʥʠʮʠʪʝ. ɿʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʧʨʝʩ-

ʪʲʧʥʠʮʠʪʝ ʨʘʟʰʠʨʷʚʘʪ ʦʙʭʚʘʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʛʠ ʧʨʠʩʧʦʩʦʙʷʚʘʪ ʚʩʝ ʧʦ-ʫʤʝʣʦ ʠ ʩ ʚʩʝ ʧʦ-

ʛʦʣʷʤʦ ʚʲʟʜʝʡʩʪʚʠʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʥʝʟʘʢʦʥʥʘ ʪʲʨʛʦʚʠʷ ʩʲʩ ʩʪʦʢʠ ʠ 

ʫʩʣʫʛʠ ʩʝ ʫʚʝʣʠʯʠ ʟʥʘʯʠʪʝʣʥʦ. ʊʦʚʘ ʥʘʣʘʛʘ ʧʨʘʚʦʧʨʠʣʘʛʘʱʠʪʝ ʦʨʛʘʥʠ ʜʘ ʙʲʜʘʪ ʦʙʦʨʫʜʚʘʥʠ ʩ ʧʦʜ-

ʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ ʟʘ ʙʦʨʙʘ ʩ ʪʦʟʠ ʚʠʜ ʦʥʣʘʡʥ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ ʠ ʫʯʘʪ ʟʘʝʜʥʦ. ɸʛʝʥʮʠ-

ʷʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʘʚʦʧʨʠʣʘʛʘʥʝʪʦ ʱʝ ʠʟʠʛʨʘʝ ʢʣʶʯʦʚʘ ʨʦʣʷ 

ʧʨʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʦ ʦʙʫʯʝʥʠʝ ʟʘ ʧʨʘʚʦʧʨʠʣʘʛʘʱʠʪʝ ʩʣʫʞʠʪʝʣʠ ʥʘ ʧʲʨʚʘ ʣʠʥʠʷ ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʠ ʫʩʪʘʥʦʚʝʥʠʪʝ ʟʘʧʣʘʭʠ. 

ɺ EU SOCTA ʟʘ 2017 ʛ. ʩʝ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ ʠ ʚʘʞʥʦ ʚʲʥʰʥʦ ʠʟʤʝʨʝʥʠʝ ʥʘ ʪʝʞ-

ʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʍʦʨʘ ʦʪ ʥʘʜ 180 ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʦʩʪʠ - ʧʨʝʙʠʚʘʚʘʱʠ ʚ 

ɽʉ ʠʣʠ ʠʟʚʲʥ ʥʝʛʦ, ʫʯʘʩʪʚʘʪ ʚ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʘ ʜʝʡʥʦʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ. ʆʢʦʣʦ 40 % ʦʪ 

ʟʘʧʦʜʦʟʨʝʥʠʪʝ ʣʠʮʘ ʥʝ ʩʘ ʛʨʘʞʜʘʥʠ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ. ʆʩʥʦʚʥʠʪʝ ʧʲʪʠʱʘ ʟʘ ʪʨʘʬʠʢ, ʩʚʲʨʟʘʥʠ 

ʩʲʩ ʟʘʧʣʘʭʠʪʝ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʪʨʲʛʚʘʪ ʦʪ ʜʲʨʞʘʚʠ ʠʟʚʲʥ ɽʉ. ʈʘʙʦʪʠ ʩʝ ʟʘ ʧʨʝʦ-

ʜʦʣʷʚʘʥʝ ʥʘ ʟʘʧʣʘʭʠʪʝ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʚʲʚ ʚʲʥʰʝʥ ʧʣʘʥ
9
. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ 

                                                                 
7 ʆʮʝʥʢʘ ʥʘ ʟʘʧʣʘʭʠʪʝ ʦʪ ʪʝʞʢʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ 2010ʛ.-2011ʛ., ʎʝʥʪʲʨ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʜʝʤʦʢʨʘʮʠʷʪʘ, ʉʦʬʠʷ 2012 ʛ., ʩʪʨ.10 

8 COM(2016) 230 final, 20.4.2016 ʛ.   

9 ʊʦʚʘ ʚʢʣʶʯʚʘ ʧʨʦʝʢʪʠ, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ɽʉ (ʥʘʧʨʠʤʝʨ ʚ ɿʘʧʘʜʥʠʪʝ ɹʘʣʢʘʥʠ ʠ ʨʝʛʠʦʥʘ ʉʘʭʝʣ), ʤʠʩʠʠ ʧʦ ʣʠʥʠʷ ʥʘ ʦʙʱʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ (ʢʘʪʦ ʥʘʧʨʠʤʝʨ EUNAVFOR Med 

ʦʧʝʨʘʮʠʷ Sophia, ʢʦʷʪʦ ʠʟʨʠʯʥʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʨʘʟʨʫʰʠ ʩʲʱʦ ʙʠʟʥʝʩ ʤʦʜʝʣʲʪ ʥʘ ʢʦʥʪʨʘʙʘʥʜʠʩʪʠʪʝ), ʢʘʢʪʦ ʠ ʤʠʩʠʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʚ ʪʨʝʪʠ ʜʲʨʞʘʚʠ.   
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ʥʘ ʟʘʧʣʘʭʠʪʝ ʦʪ ʪʝʞʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʘʪʦ ʩʝ ʧʨʦʜʲʣʞʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʚʨʲʟ-

ʢʠ ʤʝʞʜʫ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ɽʉ ʠ ʚʲʥʰʥʘʪʘ ʤʫ ʜʝʡʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʯʨʝʟ ʩʲʪʨʫʜʥʠʯʝʩʪ-

ʚʦ ʥʘ ɽʚʨʦʧʦʣ ʩ ʪʨʝʪʠ ʜʲʨʞʘʚʠ. 

ʇʨʠʦʨʠʪʝʪʠʪʝ ʟʘ ʧʝʨʠʦʜʘ 2018ï2021 ʛ. ʥʘ ɽʉ ʚ ʙʦʨʙʘʪʘ ʩ ʪʝʞʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʩʘ: 

1) ʢʠʙʝʨʧʨʝʩʪʲʧʥʦʩʪ; 

2) ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʬʠʢ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʘʨʢʦʪʠʮʠ; 

3) ʢʦʥʪʨʘʙʘʥʜʘ ʥʘ ʤʠʛʨʘʥʪʠ; 

4) ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʟʘʩʷʛʘʱʘ ʩʦʙʩʪʚʝʥʦʩʪʪʘ; 

5) ʪʨʘʬʠʢ ʥʘ ʭʦʨʘ; 

6) ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ; 

7) ʪʨʘʥʩʛʨʘʥʠʯʥʠ ʠʟʤʘʤʠ ʩ ɼɼʉ; 

8) ʧʨʝʩʪʲʧʣʝʥʠʷ ʧʨʦʪʠʚ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

SOCTA ʩʝ ʠʟʛʦʪʚʷ ʦʪ ʆʪʜʝʣʘ ʧʦ ʦʧʝʨʘʮʠʠ ʥʘ ɽʚʨʦʧʦʣ, ʢʦʡʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʰʠʨʦʢ ʧʨʠʥʦʩ 

ʦʪ ʚʲʥʰʥʠ ʧʘʨʪʥʴʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ, ʪʨʝʪʠ ʜʲʨʞʘʚʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ: Eurojust (ɽʚ-

ʨʦʶʩʪ) ʠ Frontex (ʌʨʦʥʪʝʢʩ) 

ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʦʧʨʝʜʝʣʷ ʪʨʠ ʧʨʠʦʨʠʪʝʪʘ ʟʘ ʜʝʡʩʪʚʠʷ ʥʘ ɽʉ, ʢʘʪʦ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ 

ʦʙʣʘʩʪʠʪʝ, ʚ ʢʦʠʪʦ ʩʲʶʟʲʪ ʙʠ ʤʦʛʲʣ ʜʘ ʠʤʘ ʟʥʘʯʠʪʝʣʝʥ ʧʨʠʥʦʩ: 

1) ʊʝʨʦʨʠʟʤʲʪ ʠ ʨʘʜʠʢʘʣʠʟʘʮʠʷʪʘ ʩʘ ʟʥʘʯʠʪʝʣʥʠ ʟʘʧʣʘʭʠ ʟʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ɽʉ; 

2) ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠʤʘ ʦʛʨʦʤʥʘ ʯʦʚʝʰʢʘ, ʩʦʮʠʘʣʥʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ʮʝʥʘ ï ʚ 

ʪʦʚʘ ʯʠʩʣʦ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʝʚʝʞʜʘʥʝ ʥʘ ʭʦʨʘ ʧʨʝʟ ʛʨʘʥʠʮʘ, ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ, ʪʨʘʬʠʢʘ ʥʘ ʦʛʥʝʩʪ-

ʨʝʣʥʠ ʦʨʲʞʠʷ, ʥʘʨʢʦʪʠʮʠ, ʝʢʦʣʦʛʠʯʥʠʪʝ, ʬʠʥʘʥʩʦʚʠʪʝ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʨʝʩʪʲʧʣʝʥʠʷ; 

3) ʂʠʙʝʨʧʨʝʩʪʲʧʥʦʩʪʪʘ ʧʨʝʜʣʘʛʘ ʦʛʨʦʤʥʘ ʧʦʪʝʥʮʠʘʣʥʘ ʧʝʯʘʣʙʘ ʟʘ ʧʨʝʩʪʲʧʥʠʮʠʪʝ, ʪʲʡ ʢʘʪʦ 

ʞʠʚʦʪʲʪ ʥʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʪʲʨʛʦʚʠʷʪʘ ʠ ʙʘʥʢʠʨʘʥʝʪʦ, ʩʝ ʧʨʝʤʝʩʪʚʘʪ ʚ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʇʦ-

ʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʦʪʚʝʪʥʠʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʧʨʘʚʦʧʨʠʣʘʛʘʱʠʪʝ ʠ ʩʲʜʝʙʥʠʪʝ ʦʨʛʘʥʠ ʩʧʨʷʤʦ ʢʠʙʝʨʧʨʝʩ-

ʪʲʧʥʦʩʪʪʘ ʝ ʧʨʠʦʨʠʪʝʪ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪ. 

ʄʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʘ 

ʩʣʝʜʥʠʪʝ: 

ï ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʝ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʘ ʧʨʝʟ 

1945 ʛ., ʢʦʷʪʦ ʝ ʦʪʛʦʚʦʨʥʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʤʠʨ ʠ ʩʠʛʫʨʥʦʩʪ; ʨʘʟʚʠʚʘʥʝ ʥʘ 

ʙʣʠʟʢʠʪʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʨʦʜʠʪʝ; ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʷ ʧʨʦʛʨʝʩ, ʧʦ-ʜʦʙʨʠ ʩʪʘʥʜʘʨʪʠ ʥʘ 

ʞʠʚʦʪ ʠ ʧʨʘʚʘ ʥʘ ʯʦʚʝʢʘ; 

ï ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ ʝ ʤʝʞʜʫʥʘʨʦʜʥʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʪʠʪʫʮʠʷ, ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʟʘʝʤʠ ʥʘ 

ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ ʟʘ ʢʘʧʠʪʘʣʦʚʠ ʧʨʦʛʨʘʤʠ. ʊʷ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʠʥʩʪʠʪʫʮʠʠ: ʄʝʞʜʫʥʘʨʦʜ-

ʥʘʪʘ ʙʘʥʢʘ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʠ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʘʩʦʮʠʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ. ʉʚʝʪʦʚʥʘ-

ʪʘ ʙʘʥʢʘ ʝ ʢʦʤʧʦʥʝʥʪ ʥʘ ɻʨʫʧʘʪʘ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ ʠ ʝ ʯʣʝʥ ʥʘ ɻʨʫʧʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʆʆʅ. 

ʆʬʠʮʠʘʣʥʘ ʮʝʣ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ ʝ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʙʝʜʥʦʩʪʪʘ. ʉʧʦʨʝʜ ʥʝʡʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ 

ʩʧʦʨʘʟʫʤʝʥʠʝ, ʚʩʠʯʢʠ ʩʚʦʠ ʨʝʰʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʲʢʦʚʦʜʷʪ ʦʪ ʘʥʛʘʞʠʤʝʥʪ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ 

ʯʫʞʜʝʩʪʨʘʥʥʠʪʝ ʠʥʚʝʩʪʠʮʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʪʲʨʛʦʚʠʷ ʠ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʢʘʧʠʪʘʣʦʚʠʪʝ ʠʥʚʝʩ-

ʪʠʮʠʠ; 

ï ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʘʢʘʜʝʤʠʷ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ (IACA) ʝ ʤʣʘʜʘ ʠʥʩʪʠʪʫʮʠʷ ʩʲʩ ʩʝ-

ʜʘʣʠʱʝ ʚ ʃʘʢʩʝʥʙʫʨʛ (ɺʠʝʥʘ), ɸʚʩʪʨʠʷ. ʊʷ ʠʤʘ ʫʥʠʢʘʣʝʥ ʜʚʦʝʥ ʭʘʨʘʢʪʝʨ ʢʘʪʦ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʠ ʘʢʘʜʝʤʠʷ, ʩʲʟʜʘʜʝʥʘ ʧʦ ʩʠʣʘʪʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʧʨʘʚʦ. ĂIACAò ʩʝ ʩʪʨʝʤʠ ʜʘ ʧʨʝʦ-

ʜʦʣʝʝ ʧʨʦʧʫʩʢʠʪʝ ʚ ʟʥʘʥʠʷʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʙʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ. ʅʝʡʥʠʷʪ ʠʟʙʠʨʘ-

ʪʝʣʝʥ ʨʘʡʦʥ ʩʝ ʩʲʩʪʦʠ ʦʪ 68 ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ ʆʆʅ ʠ 3 ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

ï ɻʨʫʧʘʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ, ʙʦʨʝʱʠ ʩʝ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ (ɻʈɽʂʆ) ʢʲʤ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʘ 

ʝ ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʲʩ ʩʝʜʘʣʠʱʝ ʚ ʉʪʨʘʩʙʫʨʛ, ʌʨʘʥʮʠʷ. ʎʝʣʪʘ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʜʘ ʧʦʜʦʙʨʠ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʩʚʦʠʪʝ ʯʣʝʥʦʚʝ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʯʨʝʟ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʘ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʥʘʤʠʯʝʥ 

ʧʨʦʮʝʩ ʥʘ ʚʟʘʠʤʥʦ ʦʮʝʥʷʚʘʥʝ ʠ ʧʘʨʪʥʴʦʨʩʢʠ ʥʘʪʠʩʢ; 

ï ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ɽʚʨʦʧʘ (ʆʉʉɽ) ʝ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʚʝ-

ʪʦʚʥʘ ʤʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʩʪʨʘ-
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 ʚʲʦʨʲʞʘʚʘʥʝʪʦ ʠ ʫʪʚʲʨʞ-

ʜʘʚʘʥʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʧʨʘʚʘ, ʩʚʦʙʦʜʘʪʘ ʥʘ ʧʨʝʩʘʪʘ ʠ ʯʝʩʪʥʠʪʝ ʠʟʙʦʨʠ. ʀʤʘ ʧʝʨʩʦʥʘʣ ʦʪ 550 ʜʫʰʠ ʚ 

ʩʝʜʘʣʠʱʝʪʦ ʩʠ ʚʲʚ ɺʠʝʥʘ, ɸʚʩʪʨʠʷ ʠ 2 300 ʜʫʰʠ ʥʘ ʜʨʫʛʠ ʤʝʩʪʘ. ʅʘʯʘʣʦʪʦ ʠ ʝ ʧʦʩʪʘʚʝʥʦ ʥʘ ʂʦʥ-

ʬʝʨʝʥʮʠʷʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ɽʚʨʦʧʘ (CSCE), ʩʲʩʪʦʷʣʘ ʩʝ ʧʨʝʟ 1975 ʛ. ʚ ʍʝʣʟʠʥʢʠ, 

ʌʠʥʣʘʥʜʠʷ. ɺ ʥʝʷ ʫʯʘʩʪʚʘʪ 57 ʜʲʨʞʘʚʠ, ʧʦʢʨʠʚʘʱʠ ʧʦʚʝʯʝʪʦ ʦʪ ʉʝʚʝʨʥʦʪʦ ʧʦʣʫʢʲʣʙʦ; 

ï ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ (ʆʃɸʌ) ʝ ʛʝʥʝʨʘʣʥʘ ʜʠʨʝʢʮʠʷ ʚ ʩʪʨʫʢʪʫ-

ʨʘʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʟʘʜʲʣʞʝʥʘ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʩʲʩ ʟʘʱʠʪʘʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʤʫ 

ʠʥʪʝʨʝʩʠ. ʅʝʡʥʘʪʘ ʟʘʜʘʯʘ ʝ ʜʘ ʩʝ ʙʦʨʠ ʧʦ ʦʪʛʦʚʦʨʝʥ, ʧʨʦʟʨʘʯʝʥ ʠ ʝʬʝʢʪʠʚʝʥ ʥʘʯʠʥ ʩ ʬʠʥʘʥʩʦʚʠʪʝ 

ʠʟʤʘʤʠ, ʟʘʩʷʛʘʱʠ ʙʶʜʞʝʪʘ ʥʘ ʉʲʶʟʘ, ʩ ʢʦʨʫʧʮʠʷʪʘ, ʢʘʢʪʦ ʠ ʩ ʜʨʫʛʠ ʥʝʨʝʜʥʠ ʜʝʡʥʦʩʪʠ, ʚʢʣʶʯʠ-

ʪʝʣʥʦ ʩ ʣʦʰʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠʥʩʪʠʪʫʮʠʠ; 

ï ɽʚʨʦʶʩʪ ʝ ʘʛʝʥʮʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ), ʟʘʥʠʤʘʚʘʱʘ ʩʝ ʩ ʩʲʜʝʙʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪ-

ʚʦ ʧʦ ʥʘʢʘʟʘʪʝʣʥʦʧʨʘʚʥʠ ʚʲʧʨʦʩʠ. ʉʝʜʘʣʠʱʝʪʦ ʥʘ ɽʚʨʦʶʩʪ ʩʝ ʥʘʤʠʨʘ ʚ ʍʘʛʘ, ʍʦʣʘʥʜʠʷ. ʆʩʥʦʚʘ-

ʥʘ ʧʨʝʟ 2002 ʛ., ʪʷ ʝ ʙʠʣʘ ʩʲʟʜʘʜʝʥʘ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʨʘʙʦʪʘʪʘ ʩ ʪʝʞʢʘʪʘ ʪʨʘʥʩʛʨʘʥʠʯʥʘ ʠ ʦʨʛʘʥʠ-

ʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʯʨʝʟ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʩʣʝʜʩʪʚʝʥʠ ʠ ʧʨʦʢʫʨʦʨʩʢʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʘʛʝʥʮʠ-

ʠʪʝ ʥʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ; 

ï ɽʚʨʦʧʝʡʩʢʠ ʧʘʨʪʥʴʦʨʠ ʩʨʝʱʫ ʢʦʨʫʧʮʠʷʪʘ (EPAC) ʝ ʥʝʟʘʚʠʩʠʤʘ, ʥʝʬʦʨʤʘʣʥʘ ʤʨʝʞʘ, 

ʦʙʝʜʠʥʷʚʘʱʘ ʧʦʚʝʯʝ ʦʪ 60 ʘʥʪʠʢʦʨʫʧʮʠʦʥʥʠ ʚʣʘʩʪʠ ʠ ʧʦʣʠʮʝʡʩʢʠ ʥʘʜʟʦʨʥʠ ʦʨʛʘʥʠ ʦʪ ʉʲʚʝʪʘ ʥʘ 

ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʚ ɽʚʨʦʧʘ. ʊʝ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʫʤʝʥʠʷ, ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʘʚʥʠ 

ʬʦʨʤʠ. ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʙʦʨʙʘ ʩ ʠʟʤʘʤʠʪʝ (OLAF) ʩʲʱʦ ʝ ʯʣʝʥ. EPAC ʧʨʝʜʣʘʛʘ ʩʨʝʜʘ ʟʘ 

ʦʙʤʷʥʘ ʥʘ ʦʧʠʪ ʠʟʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ, ʟʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠ  ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 

ʦʪʚʲʜ ʥʘʮʠʦʥʘʣʥʠʪʝ ʛʨʘʥʠʮʠ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʦʙʱʠ ʩʪʨʘʪʝʛʠʠ ʠ ʚʠʩʦʢʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʩʪʘʥ-

ʜʘʨʪʠ. 

ï ɽʚʨʦʧʦʣ ʝ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʩʲʩ ʩʝʜʘʣʠʱʝ ʚ ʍʘʛʘ, ʍʦ-

ʣʘʥʜʠʷ. ʀʤʘ ʟʘ ʮʝʣ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʧʦʣʠʮʝʡʩʢʠʪʝ ʩʣʫʞʙʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʜʲʨʞʘʚʠ ʚ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʠ ʙʦʨʙʘʪʘ ʠʤ ʩ ʪʝʞʢʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ. ɸʢʮʝʥʪʠ ʚ 

ʨʘʙʦʪʘʪʘ ʥʘ ɽʚʨʦʧʦʣ ʩʘ ʙʦʨʙʘʪʘ ʩ ʪʝʨʦʨʠʟʤʘ, ʧʨʝʚʝʥʮʠʷ ʥʘ ʥʝʣʝʛʘʣʥʘʪʘ ʪʲʨʛʦʚʠʷ ʩ ʦʨʲʞʠʝ, ʙʦʨʙʘ 

ʩ ʥʘʨʢʦʪʨʘʬʠʢʘ, ʜʝʪʩʢʘʪʘ ʧʦʨʥʦʛʨʘʬʠʷ ʠ ʧʨʘʥʝʪʦ ʥʘ ʧʘʨʠ; 

ï ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʢʨʠʤʠʥʘʣʥʘʪʘ ʧʦʣʠʮʠʷ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʀʥ-

ʪʝʨʧʦʣ, ʢʦʦʨʜʠʥʠʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʧʦʣʠʮʝʡʩʢʠʪʝ ʦʨʛʘʥʠ ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʩʪʨʘʥʠ ʚ ʙʦʨʙʘʪʘ ʩ ʢʨʠʤʠʥʘʣʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʉʝʜʘʣʠʱʝʪʦ ʥʘ ʀʥʪʝʨʧʦʣ ʩʝ ʥʘʤʠʨʘ ʚ ʃʠʦʥ, 

ʌʨʘʥʮʠʷ. 

 

ʀʟʚʦʜʠ: 

1) ʂʦʨʫʧʮʠʷʪʘ ʚʨʝʜʠ ʩʝʨʠʦʟʥʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ. ʄʥʦʛʦ ʜʲʨʞʘʚʠ 

ʧʦ ʩʚʝʪʘ ʩʪʨʘʜʘʪ ʦʪ ʜʲʣʙʦʢʦ ʚʢʦʨʝʥʝʥʘ ʢʦʨʫʧʮʠʷ, ʢʦʷʪʦ ʩʧʲʚʘ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ, ʨʘʟʢʣʘ-

ʱʘ ʦʩʥʦʚʠʪʝ ʥʘ ʜʝʤʦʢʨʘʮʠʷʪʘ ʠ ʚʨʝʜʠ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪ ʠ ʚʲʨʭʦʚʝʥʩʪʚʦʪʦ ʥʘ ʟʘʢʦʥʘ. 

ɼʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ, ʥʝ ʦʩʪʘʚʘʪ ʥʝʟʘʩʝʛʥʘʪʠ ʦʪ ʪʘʟʠ ʨʝʘʣʥʦʩʪ. ʂʦʨʫʧʮʠʷʪʘ ʝ ʷʚʣʝʥʠʝ, ʢʦʝʪʦ 

ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʦʨʝʥʝʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʫʩʠʣʠʷʪʘ ʜʘ ʩʝ ʥʘʩʦʯʘʪ ʢʲʤ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʪʦʚʘ 

ʷʚʣʝʥʠʝ, ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʤʦʜʝʣʠ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠ-

ʷʪʘ ʩ ʦʛʣʝʜ ʥʝʡʥʦʪʦ ʦʛʨʘʥʠʯʘʚʘʥʝ ʚ ʦʙʱʝʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʘʜʝʥʘ ʩʪʨʘʥʘ. 

2) ɼʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ, ʨʘʟʧʦʣʘʛʘʪ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʘʚʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʠʥʩʪʠʪʫʮʠʠ 

ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʦʙʘʯʝ ʥʝ ʩʘ ʟʘʜʦʚʦʣʠʪʝʣʥʠ ʥʘʚʩʷʢʲʜʝ ʚ ɽʉ. 

ɸʥʪʠʢʦʨʫʧʮʠʦʥʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʥʝ ʚʠʥʘʛʠ ʩʝ ʧʨʠʣʘʛʘʪ ʫʙʝʜʠʪʝʣʥʦ, ʥʝ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʜʦʩʪʘʪʲʯ-

ʥʦ ʝʬʝʢʪʠʚʥʠ ʜʝʡʩʪʚʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʚʩʝʦʙʭʚʘʪʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʘ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʥʝ 

ʚʠʥʘʛʠ ʨʘʟʧʦʣʘʛʘʪ ʩ ʜʦʩʪʘʪʲʯʝʥ ʢʘʧʘʮʠʪʝʪ ʜʘ ʧʨʠʣʘʛʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ. ɿʘʷʚʷʚʘʥʝʪʦ ʥʘ 

ʥʘʤʝʨʝʥʠʷ ʝ ʚʩʝ ʧʘʢ ʪʚʲʨʜʝ ʜʘʣʝʯ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʯʝʩʪʦ ʠʟʛʣʝʞʜʘ, ʯʝ 

ʣʠʧʩʚʘ ʠʩʪʠʥʩʢʘ ʧʦʣʠʪʠʯʝʩʢʘ ʚʦʣʷ ʟʘ ʠʟʢʦʨʝʥʷʚʘʥʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ. 

3) ɹʦʨʙʘʪʘ ʩ ʢʦʨʫʧʮʠʷʪʘ ʚ ɽʉ ʧʨʠʜʦʙʠʚʘ ʚʩʝ ʧʦʚʝʯʝ ʦʙʱʥʦʩʪʝʥ ʭʘʨʘʢʪʝʨ ʧʨʝʜʠʤʥʦ ʧʦʨʘʜʠ 

ʜʦʢʘʟʘʥʘʪʘ ʧʨʝʩʪʲʧʥʘ ʩʠʤʙʠʦʟʘ ʤʝʞʜʫ ʥʝʷ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʘʢʪʦ ʠ ʧʦʨʘʜʠ ʨʘʟʨʫ-

ʰʠʪʝʣʥʦʪʦ ʡ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʤʝʨʢʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘ ʩʚʦʙʦʜʘ, 

ʩʠʛʫʨʥʦʩʪ ʠ ʧʨʘʚʦʩʲʜʠʝ. ɺ ʧʨʠʝʪʠʪʝ ʦʪ ɽʉ ʧʨʦʛʨʘʤʠ ʠ ʧʣʘʥʦʚʝ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʙʦʨʙʘ ʩ ʦʨʛʘʥʠʟʠ-
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ʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʪʝʨʦʨʠʟʤʘ, ʠʟʤʘʤʘʪʘ, ʧʨʘʥʝʪʦ ʥʘ ʧʘʨʠ ʠ ʜʨʫʛʠ ʩʝʨʠʦʟʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʠʤʘ 

ʚʢʣʶʯʝʥ ʠ ʩʧʝʮʠʘʣʝʥ ʨʘʟʜʝʣ ʟʘ ʙʦʨʙʘ ʩ ʢʦʨʫʧʮʠʷʪʘ. 

4) ʆʮʝʥʢʘʪʘ ʥʘ ʟʘʧʣʘʭʘʪʘ ʦʪ ʪʝʞʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʦʪ 2017 ʛ. ʝ ʜʦʙʨʘ ʦʩʥʦ-

ʚʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ɽʉ ʚ ʙʦʨʙʘʪʘ ʩ ʧʨʝʩʪʲʧʥʦʩʪʪʘ ʟʘ ʩʣʝʜʚʘʱʠʪʝ ʯʝʪʠʨʠ ʛʦʜʠʥʠ. 

ʆʜʦʙʨʝʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʦʩʝʤ ʟʘʧʣʘʭʠ ʦʪ ʧʨʝʩʪʲʧʥʦʩʪ ʢʘʪʦ ʧʨʠʦʨʠʪʝʪʠ ʚ ʮʠʢʲʣʘ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʥʘ 

ɽʉ ʟʘ ʙʦʨʙʘ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʠ ʪʝʞʢʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ʟʘ ʧʝʨʠʦʜʘ 2018-2021 ʛ.: ʢʠ-

ʙʝʨʧʨʝʩʪʲʧʥʦʩʪʪʘ, ʧʨʝʩʪʲʧʥʦʩʪʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʥʘʨʢʦʪʠʮʠ, ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʟʘʩʷʛʘʱʘ 

ʩʦʙʩʪʚʝʥʦʩʪʪʘ, ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ, ʪʨʘʬʠʢʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʠʟʤʘʤʠʪʝ ʩ ɼɼʉ ʠ ʧʨʝʩʪʲʧʣʝ-

ʥʠʷʪʘ ʧʨʦʪʠʚ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

5) ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʨʫʧʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʝ ʩʘʤʦ ʧʲʨʚʘʪʘ ʩʪʲʧʢʘ ʦʪ ʪʷʭʥʦʪʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ. ʉʣʝʜʚʘʱʘʪʘ ʠ ʥʝ ʧʦ-ʤʘʣʢʦ ʚʘʞʥʘ 

ʜʝʡʥʦʩʪ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, ʟʘʱʦʪʦ, ʢʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ, 

ʜʦʨʠ ʠ ʥʘʡ-ʩʲʚʲʨʰʝʥʠʷʪ ʟʘʢʦʥ ʝ ʥʝʝʬʝʢʪʠʚʝʥ, ʘʢʦ ʥʝ ʩʝ ʧʨʠʣʘʛʘ ʩʪʨʠʢʪʥʦ. 
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Abstract:  This report aims to familiarize readers with the challenge that affects not only Europe 

but also undoubtedly affects the whole world, namely the problem of illicit proliferation of weapons. In 

the age of globalization, it is irrational for EU countries to have so many different laws that allow the 

development of such dangerous criminal activity. The proliferation of small arms and light weapons is 

through a well organized network that reaches all over the world. In addressing this important issue of 

EU security, it is necessary to fight effectively this extremely dangerous criminal activity. These illegal 

activities are fueling insecurity in Europe and its neighboring regions, as well as in many other regions 

of the world, exacerbating conflicts and undermining the post-conflict reconstruction and thus posing a 

serious threat to peace and security in Europe. Increasing effectiveness in combating illicit arms 

trafficking requires EU Member States and supranational organizations in Europe to take effective 

measures in the short and longer term. It is important to improve the co-operation between states and 

organizations that fight organized crime and illicit arms trafficking. 
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ɹʆʈɹɸʊɸ ʉ ʂʆʅʊʈɸɹɸʅɼɸʊɸ ʀ ʅɽɿɸʂʆʅʅɸʊɸ ʊʒʈɻʆɺʀʗ ʉ ʆʈʒɾʀɽ 

ɺ ɽɺʈʆʇɽʁʉʂʀʗ ʉʒʖɿ 

 

ɺʝʣʠʢʦ ʇ. ʇʝʪʨʦʚ 

 

 

ʅʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʤʘʣʢʠ ʦʨʲʞʠʷ ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ (ʄʆʃɺ) ʧʨʦʜʲʣʞʘʚʘʪ 

ʜʘ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʥʝʩʪʘʙʠʣʥʦʩʪʪʘ ʠ ʥʘʩʠʣʠʝʪʦ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ), ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʪʦ ʤʫ 

ʩʲʩʝʜʩʪʚʦ ʠ ʚ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʩʚʝʪʘ. ʅʝʟʘʢʦʥʥʠʪʝ ʦʨʲʞʠʷ ʧʦʜʭʨʘʥʚʘʪ ʩʚʝʪʦʚʥʠʷ ʪʝʨʦʨʠʟʲʤ ʠ 

ʩʚʝʪʦʚʥʠʪʝ ʢʦʥʬʣʠʢʪʠ, ʢʘʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʨʘʟʚʠʪʠʝʪʦ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʨʠʟʠ, ʭʫʤʘʥʠʪʘʨʥʠʪʝ 

ʫʩʠʣʠʷ ʠ ʫʩʠʣʠʷʪʘ ʟʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ɽʉ ʚ ʯʘʩʪʠ ʦʪ ʩʲʩʝʜʥʠʪʝ ʥʘ ɽʉ ʜʲʨʞʘʚʠ ʠ ʚ ɸʬʨʠʢʘ. ɺ 

ʨʘʤʢʠʪʝ ʥʘ ɽʉ ʥʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʦʢʘʟʚʘʪ ʦʯʝʚʠʜʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʚʲʪʨʝʰʥʘʪʘ 

ʩʠʛʫʨʥʦʩʪ, ʢʘʪʦ ʧʦʜʭʨʘʥʚʘʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʦʩʠʛʫʨʷʚʘʪ ʥʘ ʪʝʨʦʨʠʩʪʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʧʘʜʝʥʠʷ ʥʘ ʝʚʨʦʧʝʡʩʢʘ ʪʝʨʠʪʦʨʠʷ
10

. 

ʇʨʦʙʣʝʤʲʪ ʩ ʥʝʟʘʢʦʥʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʦʨʲʞʠʷ ʟʘʩʷʛʘ ʥʝ ʩʘʤʦ ɽʚʨʦʧʘ, ʥʦ ʠ ʥʝʩʲʤʥʝ-

ʥʦ ʟʘʩʷʛʘ ʮʝʣʠʷ ʩʚʷʪ. ɺ ʝʧʦʭʘʪʘ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ ʝ ʙʝʟʨʘʩʲʜʥʦ ʜʲʨʞʘʚʠʪʝ ʦʪ ɽʉ ʜʘ ʦʩʪʘʥʘʪ ʩ 

ʪʦʣʢʦʚʘ ʨʘʟʣʠʯʥʠ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʘ, ʧʦʟʚʦʣʷʚʘʱʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʘʢʘʚʘ ʦʧʘʩʥʘ ʧʨʝʩʪʲʧʥʘ ʜʝʡʥʦʩʪ. 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʤʘʣʢʠʪʝ ʦʨʲʞʠʷ ʠ ʣʝʢʦʪʦ ʚʲʦʨʲʞʝʥʠʝ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʜʦʙʨʝ ʦʨʛʘʥʠʟʠʨʘ-

ʥʘ ʤʨʝʞʘ, ʢʦʷʪʦ ʜʦʩʪʠʛʘ ʚʩʠʯʢʠ ʢʨʘʠʱʘ ʥʘ ʩʚʝʪʘ. ʇʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʘʞʝʥ ʚʲʧʨʦʩ ʟʘ ʩʠʛʫʨ-

ʥʦʩʪʪʘ ʥʘ ɽʉ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʦʜʠ ʝʬʝʢʪʠʚʥʘ ʙʦʨʙʘ ʩ ʪʘʟʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʧʘʩʥʘ ʧʨʝʩʪʲʧʥʘ 

ʜʝʡʥʦʩʪ. 

                                                                 
10 ʉʲʚʤʝʩʪʥʦ ʩʲʦʙʱʝʥʠʝ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ, ɽʣʝʤʝʥʪʠ ʟʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʩʨʝʱʫ ʥʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʤʘʣʢʠ ʦʨʲʞʠʷ ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ ʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘ ʪʷʭ, 

Ăɻʘʨʘʥʪʠʨʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʦʨʲʞʠʷʪʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝñ, ɹʨʶʢʩʝʣ, 13.6.2018 ʛ., JOIN(2018) 17 final, ʩʪʨ.3. 
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ʅʝʟʘʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥʩʬʝʨ ʠ ʜʚʠʞʝʥʠʝ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʦʨʲʞʠʝ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʄʆʃɺ, ʢʘʢʪʦ ʠ ʧʨʝʢʘʣʝʥʦʪʦ ʠʤ ʥʘʪʨʫʧʚʘʥʝ ʠ ʙʝʟʢʦʥʪʨʦʣʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 

ʪʦʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ɽʚʨʦʧʘ. ʊʝʟʠ ʥʝʟʘʢʦʥʥʠ ʜʝʡʥʦʩʪʠ ʧʦʜʢʣʘʞʜʘʪ ʥʝʩʠʛʫʨʥʦʩʪ ʚ ɽʚʨʦʧʘ ʠ 

ʩʲʩʝʜʥʠʪe  ̫ʨʝʛʠʦʥʠ, ʢʘʢʪʦ ʠ ʚ ʤʥʦʛʦ ʜʨʫʛʠ ʨʝʛʠʦʥʠ ʧʦ ʩʚʝʪʘ, ʢʘʪʦ ʠʟʦʩʪʨʷʪ ʢʦʥʬʣʠʢʪʠʪʝ ʠ ʧʦʜ-

ʢʦʧʘʚʘʪ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʤʠʨʘ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʢʦʥʬʣʠʢʪʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʲʟʜʘʚʘʪ 

ʩʝʨʠʦʟʥʘ ʟʘʧʣʘʭʘ ʟʘ ʤʠʨʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ɽʚʨʦʧʘ. ʅʦʚʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʩʠʛʫʨʥʦʩʪʪʘ ʚ 

XXI -ʚʠ ʚʝʢ ʚʢʣʶʯʚʘʪ ʢʦʥʪʨʘʙʘʥʜʘʪʘ ʢʘʪʦ ʯʘʩʪ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ. ʂʦʥʪʨʘʙʘʥʜʘʪʘ ʝ 

ʟʘʧʣʘʭʘ ʚʲʪʨʝ ʚ ʩʲʶʟʘ, ʥʦ ʝ ʟʥʘʯʠʪʝʣʥʘ ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʡ ʢʲʤ ɽʚʨʦʧʘ ʦʪ ʚʲʥʰʥʠ 

ʠʟʪʦʯʥʠʮʠ. 

ʉ ʧʦʥʷʪʠʝʪʦ Ăʢʦʥʪʨʘʙʘʥʜʘò
11

 ʩʝ ʦʙʦʟʥʘʯʘʚʘ ʚʩʷʢʦ ʚʥʘʩʷʥʝ ʚ ʩʪʨʘʥʘʪʘ ʠʣʠ ʠʟʥʘʩʷʥʝ ʥʘ ʩʪʦʢʠ 

ʚ ʥʘʨʫʰʝʥʠʝ ʥʘ ʤʝʩʪʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʂʦʥʪʨʘʙʘʥʜʘʪʘ ʠʤʘ ʤʝʞʜʫʥʘʨʦʜʝʥ ʭʘʨʘʢʪʝʨ, ʪʷ ʧʨʝʜ-

ʧʦʣʘʛʘ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʤʠʪʥʠʯʝʩʢʠʷ ʨʝʞʠʤ ʩ ʧʨʝʥʘʩʷʥʝʪʦ ʠʣʠ ʧʨʝʚʦʟʚʘʥʝʪʦ ʥʘ ʩʪʦʢʠ ʦʪ ʝʜʥʘ ʚ 

ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʨʝʟ ʛʨʘʥʠʮʠʪʝ ʠʤ. ʂʦʥʪʨʘʙʘʥʜʘ ʩʝ ʠʟʚʲʨʰʚʘ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʟʘʧʣʘʱʘʥʝʪʦ ʥʘ ʜʲʣ-

ʞʠʤʠʪʝ ʤʠʪʘ, ʜʘʥʲʮʠ ʠ ʪʘʢʩʠ, ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʬʠʥʘʥʩʦʚʠ ʠ ʪʲʨʛʦʚʩʢʠ ʠʟʛʦʜʠ, ʢʘʪʦ ʩʝ ʠʟʙʝʛ-

ʥʝ ʤʠʪʥʠʯʝʩʢʠʷʪ, ʜʘʥʲʯʥʠʷʪ, ʧʦʣʠʮʝʡʩʢʠʷʪ ʠ ʜʨʫʛ ʚʠʜ ʢʦʥʪʨʦʣ ʠ ʧʨʦʮʝʜʫʨʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʛʠʩ-

ʪʨʘʮʠʦʥʥʠ, ʨʘʟʨʝʰʠʪʝʣʥʠ ʠ ʣʠʮʝʥʟʠʦʥʥʠ ʨʝʞʠʤʠ, ʟʘʦʙʠʢʘʣʷʥʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʚʥʦʩʘ 

ʠʣʠ ʠʟʥʦʩʘ ʥʘ ʩʪʦʢʠ ʠ ʪ.ʥ.  

Ăʅʝʟʘʢʦʥʝʥ ʪʨʘʬʠʢñ ʦʟʥʘʯʘʚʘ ʚʥʦʩʲʪ, ʠʟʥʦʩʲʪ, ʧʨʦʜʘʞʙʘʪʘ, ʜʦʩʪʘʚʢʘʪʘ, ʜʚʠʞʝʥʠʝʪʦ ʠʣʠ 

ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠ ʯʘʩʪʠ ʠ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘʩʠ ʦʪ ʠʣʠ 

ʧʨʝʟ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʝʜʥʘ ʜʲʨʞʘʚʘ-ʯʣʝʥʢʘ ʢʲʤ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʪʨʝʪʘ ʜʲʨʞʘʚʘ, ʘʢʦ ʝ ʠʟʧʲʣʥʝʥʦ 

ʥʷʢʦʝ ʦʪ ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 

ʘ) ʟʘʠʥʪʝʨʝʩʦʚʘʥʘʪʘ ʜʲʨʞʘʚʘ-ʯʣʝʥʢʘ ʥʝ ʝ ʜʘʣʘ ʨʘʟʨʝʰʝʥʠʝ ʟʘ ʪʦʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʧʦ-

ʨʝʜʙʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʨʝʛʣʘʤʝʥʪ; 

ʙ) ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ ʥʷʤʘʪ ʤʘʨʢʠʨʦʚʢʘ ʩʲʛʣʘʩʥʦ ʯʣʝʥ 4, ʧʘʨʘʛʨʘʬʠ 1 ʠ 2 ʦʪ ɼʠʨʝʢʪʠʚʘ 

91/477/ɽʀʆ; 

ʚ) ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʚʥʦʩʘ ʚʥʝʩʝʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʥʷʤʘʪ ʜʦʨʠ ʧʨʦʩʪʦ ʤʘʨʢʠʨʘʥʝ, ʢʦʝ-

ʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʧʲʨʚʘʪʘ ʜʲʨʞʘʚʘ ʥʘ ʚʥʦʩ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʠʣʠ ʘʢʦ 

ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ ʥʷʤʘʪ ʪʘʢʦʚʘ ʤʘʨʢʠʨʘʥʝ ï ʫʝʜʥʘʢʚʝʥʘ ʤʘʨʢʠʨʦʚʢʘ, ʩ ʢʦʷʪʦ ʩʝ ʠʜʝʥʪʠʬʠʮʠ-

ʨʘʪ ʚʥʝʩʝʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ
12

. 

ʆʩʥʦʚʥʘ ʩʪʲʧʢʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʥʘ ʢʦʥʪʨʘʙʘʥʜʘʪʘ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʘʱʘ 

ʩʠʩʪʝʤʘ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʤʨʝʞʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ, ʤʝʭʘʥʠʟʤʠ ʟʘ ʚʲʪʨʝʰʝʥ ʢʦʥʪʨʦʣ ʠ ʜʦʩʪʘ-

ʪʲʯʥʘ ʤʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʘ ʦʙʝʟʧʝʯʝʥʦʩʪ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʠ ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ. 

ɿʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʟʘ ʠʟʥʦʩ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠʪʝ ʯʘʩʪʠ ʠ 

ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘʩʠ ʦʙʭʚʘʱʘ: 

¶  ʈʝʛʣʘʤʝʥʪ (ɽʉ) ˉ 258/2012 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʦʪ 14 ʤʘʨʪ 2012 ʛʦʜʠ-

ʥʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʯʣʝʥ 10 ʦʪ ʇʨʦʪʦʢʦʣʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʥʝʟʘ-

ʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʬʠʢʘ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠʪʝ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘ-

ʩʠ, ʜʦʧʲʣʚʘʱ ʂʦʥʚʝʥʮʠʷʪʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ ("ʇʨʦʪʦʢʦʣ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ"), ʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʟʨʝʰʝ-

ʥʠʷ ʟʘ ʠʟʥʦʩʘ ʠ ʤʝʨʢʠ ʟʘ ʚʥʦʩʘ ʠ ʪʨʘʥʟʠʪʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ 

ʙʦʝʧʨʠʧʘʩʠ; 

¶ ʅʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ ʚ ʈ. ɹʲʣʛʘʨʠʷ ʩʝ ʧʨʠʣʘʛʘʪ ʨʘʟʧʦʨʝʜʙʠʪʝ ʥʘ: 

ï ɿʘʢʦʥ ʟʘ ʦʨʲʞʠʷʪʘ, ʙʦʝʧʨʠʧʘʩʠʪʝ, ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʜʝʣʠʷ
13

; 

ï ʂʦʤʧʝʪʝʥʪʝʥ ʦʨʛʘʥ ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ. 

ʅʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʫʣʝʩʥʷʚʘʪ ʪʨʘʬʠʢʘ ʥʘ ʥʘʨʢʦʪʠʮʠ ʠ ʥʘ ʭʦʨʘ ʯʨʝʟ ʩʧʣʘʰʚʘ-

ʥʝ ʠ ʧʨʠʥʫʜʘ, ʧʦʜʢʣʘʞʜʘʪ ʢʦʥʬʣʠʢʪʠ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʨʠʪʦʨʠʠ ʤʝʞʜʫ ʛʨʘʜʩʢʠʪʝ ʙʘʥʜʠ ʠ 

ʜʘʚʘʪ ʤʦʱ ʥʘ ʪʝʨʦʨʠʩʪʠʪʝ. ʊʝʨʦʨʠʩʪʠʯʥʠʪʝ ʥʘʧʘʜʝʥʠʷ ʚ ɽʚʨʦʧʘ ʥʘʛʣʝʜʥʦ ʧʦʢʘʟʘʭʘ ʚʨʲʟʢʘʪʘ ʤʝʞ-

                                                                 
11 Ăʂʦʨʫʧʮʠʷ ʠ ʢʦʥʪʨʘʙʘʥʜʘ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʝʚʝʥʮʠʷ. ʄʝʪʦʜʠ ʟʘ ʦʮʝʥʢʘ ʠ ʤʦʜʝʣʠ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʚ ɹʲʣʛʘʨʠʷ. ɺʪʦʨʦ ʧʨʝʨʘʙʦʪʝʥʦ ʠ ʜʦʧʲʣʥʝʥʦ ʠʟʜʘ-

ʥʠʝò; ʎʝʥʪʲʨ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʜʝʤʦʢʨʘʮʠʷʪʘ, ʉ., 2000 ʛ. 

12 ʈʝʛʣʘʤʝʥʪ (ɽʉ) ˉ 258/2012 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ, ʦʪ 14 ʤʘʨʪ 2012 ʛʦʜʠʥʘ, ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʯʣʝʥ 10 ʦʪ ʇʨʦʪʦʢʦʣʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʥʝʟʘ-

ʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʬʠʢʘ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠʪʝ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘʩʠ, ʜʦʧʲʣʚʘʱ ʂʦʥʚʝʥʮʠʷʪʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ (Ăʇʨʦʪʦʢʦʣ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷñ), ʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘ ʠʟʥʦʩʘ ʠ ʤʝʨʢʠ ʟʘ ʚʥʦʩʘ ʠ ʪʨʘʥʟʠʪʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ 

ʙʦʝʧʨʠʧʘʩʠ 

13 ɿʘʢʦʥ ʟʘ ʦʨʲʞʠʷʪʘ, ʙʦʝʧʨʠʧʘʩʠʪʝ, ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʜʝʣʠʷ, ʚ ʩʠʣʘ ʦʪ 17.09.2010 ʛ., ʆʙʥ. ɼɺ. ʙʨ.73 ʦʪ 17 ʉʝʧʪʝʤʚʨʠ 2010ʛ., ʧʦʩʣ. ʠʟʤ. ʠ ʜʦʧ. ɼɺ. ʙʨ.20 ʦʪ 6 ʄʘʨʪ 

2018 ʛ. 
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ʜʫ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʪʝʨʦʨʠʟʤʘ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʱʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʪʨʘʬʠʢʘ ʥʘ ʦʛʥʝʩʪ-

ʨʝʣʥʠ ʦʨʲʞʠʷ, ʠ ʩʘ ʷʩʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʝʜʥʘ ʤʥʦʛʦʠʟʤʝʨʥʘ ʟʘʧʣʘʭʘ, ʦʙʭʚʘʱʘʱʘ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ 

ʥʘ ʧʨʝʩʪʲʧʥʦʩʪʪʘ. ɺ ʦʮʝʥʢʘʪʘ ʥʘ ʟʘʧʣʘʭʘʪʘ ʦʪ ʪʝʞʢʘʪʘ ʠ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ (SOCTA) ʥʘ 

ɽʚʨʦʧʦʣ ʦʪ 2017 ʛ. ʩʝ ʦʪʙʝʣʷʟʚʘ, ʯʝ ʥʝʦʪʜʘʚʥʘʰʥʠʪʝ ʪʝʨʦʨʠʩʪʠʯʥʠ ʥʘʧʘʜʝʥʠʷ ʢʘʢʪʦ ʚ ɽʉ, ʪʘʢʘ ʠ 

ʥʘ ʜʨʫʛʠ ʤʝʩʪʘ ʧʦ ʩʚʝʪʘ, ʠʟʚʲʨʰʝʥʠ ʦʪ ʪʝʨʦʨʠʩʪʠ ʜʞʠʭʘʜʠʩʪʠ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʧʨʠʜʦʙʠʪʠ ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʪʨʘʬʠʢ, ʜʦʢʘʟʚʘʪ ʩʤʲʨʪʦʥʦʩʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʦʪ ʪʘʟʠ ʥʝʟʘʢʦʥʥʘ ʪʲʨʛʦʚʠʷ
14

. 

ʇʨʝʟ 2005 ʛ. ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʲʚʝʪ ʧʨʠʝ ʉʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʟʘ ʙʦʨʙʘ ʩ ʥʝʟʘʢʦʥʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʠ 

ʪʨʘʬʠʢʘ ʥʘ ʄʆʃɺ ʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘ ʪʷʭ
15

 ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʆʆʅ ʟʘ ʧʨʝ-

ʜʦʪʚʨʘʪʷʚʘʥʝ, ʙʦʨʙʘ ʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʥʝʟʘʢʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʩ ʤʘʣʢʠ ʦʨʲʞʠʷ ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ 

ʚʲʚ ʚʩʠʯʢʠʪʝ  ̫ʘʩʧʝʢʪʠ, ʧʨʠʝʪʘ ʥʘ 20 ʶʣʠ 2001 ʛ. ʎʝʣʪʘ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʝ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʣʘʥ ʟʘ 

ʜʝʡʩʪʚʠʝ ʟʘ ʙʦʨʙʘ ʩʲʩ ʟʘʧʣʘʭʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʟʘʢʦʥʥʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʠ ʪʨʘʬʠʢʘ ʥʘ ʤʘʣʢʠ ʦʨʲʞʠʷ 

ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ ʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘ ʪʷʭ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʰʠʨʦʢʠʷʪ ʥʘʙʦʨ ʦʪ ʤʝʭʘʥʠʟʤʠ, ʥʘʣʠʯʥʠ 

ʟʘ ɽʉ. ʆʩʥʦʚʥʠʪʝ ʘʩʧʝʢʪʠ ʚ ʩʪʨʘʪʝʛʠʷʪʘ ʩʘ ʩʣʝʜʥʠʪʝ: 

¶ ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʄʆʃɺ ʦʙʝʜʠʥʷʚʘ ʛʨʘʞʜʘʥʩʢʠʪʝ ʠ ʚʦʝʥʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʜʲʨʞʘʚʠʪʝ ʦʪ 

ɽʉ, ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ ʦʙʱʘʪʘ ʚʲʥʰʥʘ ʧʦʣʠʪʠʢʘ ʠ ʧʦʣʠʪʠʢʘ ʟʘ ʩʠʛʫʨʥʦʩʪ (ʆɺʇʇʉ) ʠ ʥʘ ʦʙʱʘʪʘ 

ʧʦʣʠʪʠʢʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ (ʆʇʉʆ), ʢʘʢʪʦ ʠ ʥʘ ʧʦʣʠʮʠʷʪʘ, ʤʠʪʥʠʮʠʪʝ ʠ ʩʲʜʝʙʥʠʪʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʚʦʠʪʝ ʮʝʣʠ. 

¶ ʅʝʦʙʭʦʜʠʤʦ ʝ ʝʬʝʢʪʠʚʥʦ ʤʥʦʛʦʩʪʨʘʥʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ, 

ʨʝʛʠʦʥʘʣʥʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʤʝʭʘʥʠʟʤʠ.  

¶ ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ ʩʝ ʜʘʚʘ ʧʨʠʦʨʠʪʝʪ ʥʘ: 

ï ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʆʆʅ ʦʪʥʦʩʥʦ ʄʆʃɺ; 

ï ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʄʆʃɺ ʯʨʝʟ ʛʣʦʙʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ ʜʦʢʣʘʜʚʘʥʝ (iTrace II); 

ï ʨʘʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʇʨʦʪʦʢʦʣʘ ʩʨʝʱʫ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʬʠʢʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ 

ʦʨʲʞʠʷ. 

¶ ɽʉ ʥʘʩʲʨʯʘʚʘ ʘʢʪʠʚʥʦ ʜʲʨʞʘʚʠʪʝ ʠʟʚʲʥ ɽʉ, ʢʦʠʪʦ ʩʘ ʠʟʥʦʩʠʪʝʣʠ ʥʘ ʄʆʃɺ, ʜʘ ʩʧʘʟʚʘʪ ʛʦ-

ʨʝʧʦʩʦʯʝʥʦʪʦ. 

¶ ʅʘ ʨʝʛʠʦʥʘʣʥʦ ʨʘʚʥʠʱʝ ɽʉ ʧʨʝʜʦʩʪʘʚʷ ʬʠʥʘʥʩʦʚʘ ʧʦʜʢʨʝʧʘ ʟʘ ʢʦʥʢʨʝʪʥʠ ʧʨʦʛʨʘʤʠ, ʥʘʩʦ-

ʯʝʥʠ ʢʲʤ ʩʧʨʘʚʷʥʝ ʩʲʩ ʟʘʧʣʘʭʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʟʘʢʦʥʥʠʪʝ ʄʆʃɺ, ʚ ʃʠʙʠʷ, ʖʛʦ-

ʠʟʪʦʯʥʘ ɽʚʨʦʧʘ ʠ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ɽʚʨʦʧʘ. 

¶ ʉʪʨʘʪʝʛʠʷʪʘ ʩʝ ʜʦʧʲʣʚʘ ʦʪ ʀʥʩʪʨʫʤʝʥʪʘ, ʜʦʧʨʠʥʘʩʷʱ ʟʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠ ʤʠʨʘ, ʢʦʡʪʦ ʧʦʤʘ-

ʛʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʠ ʨʝʘʛʠʨʘʥʝʪʦ ʥʘ ʢʨʠʟʠ, ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʘ ʠ ʩʪʘʙʠʣʥʘ ʩʨʝʜʘ ʚ 

ʮʝʣʠʷ ʩʚʷʪ. 

¶ ʉʲʚʝʪʲʪ ʥʘ ɽʉ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʙʣʶʜʘʚʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʉʪʨʘʪʝʛʠʷʪʘ ʥʘ ɽʉ ʟʘ ʄʆʃɺ. ʅʘ 

ʚʩʝʢʠ 6 ʤʝʩʝʮʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʣʫʞʙʘ ʟʘ ʚʲʥʰʥʘ ʜʝʡʥʦʩʪ ʧʨʝʜʩʪʘʚʷ ʜʦʢʣʘʜ ʟʘ ʥʘʧʨʝʜʲʢʘ ʥʘ ʉʲʚʝʪʘ 

ʟʘ ʦʜʦʙʨʝʥʠʝ. 

ɺ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪ
16

, ʧʨʠʝʪʘ ʥʘ 28 ʘʧʨʠʣ 2015 ʛ ʦʪ ʂʦʤʠʩʠʷʪʘ ʥʝʟʘ-

ʢʦʥʥʠʷʪ ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʝʜʠʥ ʦʪ ʧʨʠʦʨʠʪʝʪʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʚʩʝ-

ʦʙʭʚʘʪʥʘʪʘ ʮʝʣ ʟʘ ʦʩʫʝʪʷʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʪʝʨʦʨʠʩʪʠʪʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ ʛʨʫʧʠ, ʠʟʚʲʨʰʚʘʱʠ 

ʪʝʞʢʠ ʧʨʝʩʪʲʧʣʝʥʠʷ. ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʧʨʠʝ ʧʘʢʝʪ ʦʪ ʤʝʨʢʠ ʟʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʙʦʨʙʘʪʘ ʩ ʪʝʨʦ-

ʨʠʟʤʘ ʠ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ. ʇʘʢʝʪʲʪ ʚʢʣʶʯʚʘ ʜʚʘ 

ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʘ: ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʜʠʨʝʢʪʠʚʘ ʦʪʥʦʩʥʦ ʪʝʨʦʨʠʟʤʘ, ʩ ʢʦʷʪʦ ʱʝ ʙʲʜʘʪ ʫʩʲʚʲʨʰʝʥ-

ʩʪʚʘʥʠ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ɽʉ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʪʝʨʦʨʠʩʪʠʯʥʠ ʥʘʧʘʜʝʥʠʷ, ʢʘʪʦ ʩʝ ʢʨʠʤʠʥʘʣʠʟʠʨʘʪ 

ʧʦʜʛʦʪʚʠʪʝʣʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʘ ʠʤʝʥʥʦ ʦʙʫʯʘʚʘʥʝʪʦ ʠ ʧʲʪʫʚʘʥʝʪʦ ʚ ʯʫʞʙʠʥʘ ʟʘ ʪʝʨʦʨʠʩʪʠʯʥʠ ʮʝʣʠ, 

ʢʘʢʪʦ ʠ ʧʦʜʧʦʤʘʛʘʥʝʪʦ ʠʣʠ ʧʦʜʙʫʞʜʘʥʝʪʦ ʠ ʦʧʠʪʠʪʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʝʨʦʨʠʩʪʠʯʥʠ ʘʢʪʦʚʝ; ʧʣʘʥ 

ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʙʦʨʙʘʪʘ ʩʨʝʱʫ ʧʨʝʩʪʲʧʥʠʮʠ ʠ ʪʝʨʦʨʠʩʪʠ, ʢʦʠʪʦ ʩʠ ʥʘʙʘʚʷʪ ʠ ʠʟ-

ʧʦʣʟʚʘʪ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʯʨʝʟ ʧʦʚʝʯʝ ʢʦʥʪʨʦʣ ʥʘ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʠʪʝʞʘʚʘʥʝ ʠ ʚʥʦʩʘ ʚ 

ɽʉ. 

                                                                 
14 ʉʲʚʤʝʩʪʥʦ ʩʲʦʙʱʝʥʠʝ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ, ɽʣʝʤʝʥʪʠ ʟʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʩʨʝʱʫ ʥʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʤʘʣʢʠ ʦʨʲʞʠʷ ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ ʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘ ʪʷʭ, 

Ăɻʘʨʘʥʪʠʨʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʦʨʲʞʠʷʪʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝñ, ɹʨʶʢʩʝʣ, 13.6.2018 ʛ., JOIN(2018) 17 final, ʩʪʨ.3. 

15 ʉʲʚʝʪ, 5319/06 http://register.consilium.europa.eu/doc/srv?l=EN&f=ST%205319%202006%20INIT   

16 Ăɽʚʨʦʧʝʡʩʢʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪñ, ʩʲʦʙʱʝʥʠʝ ʥʘ ʂʦʤʠʩʠʷʪʘ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ (COM(2015) 185 final, 28.4.2015 ʛ.). 
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ʇʨʦʛʨʘʤʘʪʘ ʙʝ ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʇʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ɽʉ ʦʪʥʦʩʥʦ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʠ ʠʟ-

ʧʦʣʟʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ
17

 ʠ ʦʪ ʧʨʝʨʘʟʛʣʝʜʘʥʘ ʨʝʛʫʣʘʪʦʨʥʘ ʨʘʤʢʘ 

ʥʘ ʉʲʶʟʘ ʦʪʥʦʩʥʦ ʟʘʢʦʥʥʦʪʦ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʧʨʠʪʝʞʘʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ
18

. 

ʎʝʣʪʘ ʥʘ ʇʣʘʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʙʦʨʙʘ ʩ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʦ ʦʨʲʞʠʝ ʠ ʠʟʧʦʣ-

ʟʚʘʥʝʪʦ ʥʘ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ
19

 ʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʨʘʟʢʨʠʚʘʥʝʪʦ, ʨʘʟʩʣʝʜʚʘʥʝʪʦ ʠ ʠʟʟʝʤʚʘʥʝʪʦ ʥʘ 

ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʠ ʧʨʝʢʫʨʩʦʨʠ ʥʘ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʟʘ ʧʨʝʩʪʲʧʥʠ ʠ ʪʝʨʦʨʠʩʪʠʯʥʠ ʮʝʣʠ. 

ʇʣʘʥʲʪ ʟʘ ʜʝʡʩʪʚʠʝ ʜʦʧʲʣʚʘ ʤʝʨʢʠʪʝ, ʧʨʠʝʪʠ ʥʘ 18 ʥʦʝʤʚʨʠ 2015 ʛ., ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʩʝ ʟʘʪʝʛ-

ʥʝ ʢʦʥʪʨʦʣʲʪ ʚʲʨʭʫ ʟʘʢʦʥʥʦʪʦ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʧʨʠʪʝʞʘʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʜʘ ʩʝ ʧʨʠʣʘ-

ʛʘʪ ʦʙʱʠ ʤʠʥʠʤʘʣʥʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʜʝʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ. ʎʝʣʪʘ ʥʘ ʧʣʘʥʘ ʟʘ 

ʜʝʡʩʪʚʠʝ ʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʦʧʝʨʘʪʠʚʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʨʘʚʥʠʱʝ ɽʉ ʠ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ, ʟʘ ʜʘ 

ʤʦʞʝ ʙʦʨʙʘʪʘ ʩ ʯʝʨʥʠʷ ʧʘʟʘʨ ʥʘ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʝʬʝʢʪʠʚʥʘ. ʅʝʛʦʚʠʪʝ ʦʩ-

ʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʩʘ: 

¶ ʦʛʨʘʥʠʯʘʚʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʥʝʟʘʢʦʥʥʠ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ: 

ʧʣʘʥʲʪ ʟʘ ʜʝʡʩʪʚʠʝ ʧʨʠʢʘʥʚʘ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʜʘ ʩʲʟʜʘʜʘʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʥʘʮʠʦʥʘʣʥʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʠ ʮʝʥʪʨʦʚʝ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ ʩ ʮʝʣ ʨʘʟʚʠʚʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠ ʫʤʝʥʠʷ ʠ ʧʦ-

ʜʦʙʨʷʚʘʥʝ ʥʘ ʘʥʘʣʠʟʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʜʦʢʣʘʜʠ ʦʪʥʦʩʥʦ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ 

ʦʨʲʞʠʷ, ʧʦ-ʢʦʥʢʨʝʪʥʦ ʯʨʝʟ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʘʣʠʩʪʠʯʥʠ ʜʘʥʥʠ ʠ ʢʨʠʤʠʥʘʣʥʘ ʨʘʟʫʟ-

ʥʘʚʘʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʡ ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʚʠʞʜʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʨʦʣʷʪʘ ʥʘ ɽʚʨʦʧʦʣ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʦʥʣʘʡʥ ʪʨʘʬʠʢʘ ʠ ʦʪʢʣʦʥʷʚʘʥʝʪʦ ʦʪ ʟʘʢʦʥʥʘ ʪʲʨʛʦʚʠʷ ʯʨʝʟ ʥʘʩʢʦʨʦ ʩʲʟʜʘʜʝʥʦʪʦ ʟʚʝʥʦ ʟʘ 

ʩʠʛʥʘʣʠʟʠʨʘʥe ʟʘ ʥʝʟʘʢʦʥʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʠʥʪʝʨʥʝʪ (EUIRU). ʉ ʧʣʘʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʜʲʨʞʘʚʠʪʝ-

ʯʣʝʥʢʠ ʩʝ ʧʨʠʢʘʥʚʘʪ ʜʘ ʧʨʠʣʘʛʘʪ ʠʟʮʷʣʦ ʧʨʘʚʠʣʘʪʘ ʥʘ ɽʉ ʦʪʥʦʩʥʦ ʧʨʝʢʫʨʩʦʨʠʪʝ ʟʘ ʚʟʨʠʚʥʠ ʚʝ-

ʱʝʩʪʚʘ; 

¶ ʟʘʩʠʣʚʘʥʝʪʦ ʥʘ ʦʧʝʨʘʪʠʚʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ: ʧʣʘʥʲʪ ʟʘ ʜʝʡʩʪʚʠʝ ʧʨʠʟʦʚʘʚʘ ʜʲʨʞʘʚʠ-

ʪʝ-ʯʣʝʥʢʠ ʜʘ ʩʲʟʜʘʜʘʪ ʠʣʠ ʜʘ ʨʘʟʰʠʨʷʪ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʢʠʙʝʨʧʘʪʨʫʣʠ, ʟʘ ʜʘ ʦʙʭʚʘʥʘʪ ʩʲʱʦ ʦʛ-

ʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ, ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʝʢʫʨʩʦʨʠʪʝ ʥʘ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ; ʂʦʥʪʨʦʣʲʪ ʧʦ 

ʚʲʥʰʥʠʪʝ ʛʨʘʥʠʮʠ, ʢʘʢʪʦ ʠ ʧʦʣʠʮʝʡʩʢʦʪʦ ʠ ʤʠʪʥʠʯʝʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʟʘʩʠ-

ʣʝʥʠ ʯʨʝʟ ʦʩʥʦʚʘʥ ʥʘ ʨʠʩʢʘ ʢʦʥʪʨʦʣ ʥʘ ʩʪʦʢʠʪʝ, ʧʨʠʩʪʠʛʘʱʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʲʨʛʦʚʩʢʠʷ ʪʨʘʬʠʢ 

(ʥʘʧʨ. ʢʦʥʪʝʡʥʝʨʠ), ʧʲʪʥʠʯʝʩʢʠʷ ʪʨʘʥʩʧʦʨʪ (ʥʘʧʨ. ʘʚʪʦʤʦʙʠʣʠ) ʠʣʠ ʚ ʙʘʛʘʞʘ ʥʘ ʧʲʪʥʠʮʠʪʝ. ʇʣʘ-

ʥʲʪ ʟʘ ʜʝʡʩʪʚʠʝ ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʣʘʛʘ ʜʘ ʩʝ ʠʟʛʦʪʚʷʪ ʟʘʝʜʥʦ ʩ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʧʨʠʦʨʠʪʝʪʥʠ 

ʜʝʡʩʪʚʠʷ ʟʘ ʤʠʪʥʠʯʝʩʢʠ ʢʦʥʪʨʦʣ ʥʘ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʧʦ ʚʲʥʰʥʠʪʝ 

ʛʨʘʥʠʮʠ ʥʘ ɽʉ; 

¶ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʩʲʙʠʨʘʥʝʪʦ ʠ ʦʙʤʝʥʘ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʠʥʬʦʨʤʘʮʠʷ: ʧʣʘʥʲʪ ʟʘ ʜʝʡʩʪ-

ʚʠʝ ʧʨʠʟʦʚʘʚʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʚ ʧʲʣʥʘ ʩʪʝʧʝʥ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ, ʟʘ 

ʜʘ ʩʝ ʫʣʝʩʥʠ ʦʙʤʝʥʲʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʠ ʩʠʩʪʝʤʥʦ ʜʘ ʚʢʣʶʯʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʪʲʨʩʝ-

ʥʠ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʚ ʐʝʥʛʝʥʩʢʘʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʠ ʚ iARMS ʥʘ ɽʚʨʦʧʦʣ, ʢʦʛʘʪʦ ʝ 

ʥʘʣʠʯʥʘ ʪʘʢʘʚʘ. ʆʙʤʝʥʲʪ ʥʘ ʙʘʣʠʩʪʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʫʣʝʩʥʠ ʯʨʝʟ ʩʧʝʮʠʬʠʯʥʘ 

ʧʣʘʪʬʦʨʤʘ; 

¶ ʟʘʩʠʣʝʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ: ʩ ʮʝʣ ʜʘ ʩʝ ʥʘʤʘʣʠ ʥʝʟʘʢʦʥʥʠʷʪ ʚʥʦʩ ʥʘ 

ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʜʦʩʪʲʧʲʪ ʜʦ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʚ ʧʣʘʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʩʝ 

ʧʨʝʜʣʘʛʘ ʜʘ ʙʲʜʝ ʟʘʩʠʣʝʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ ʯʨʝʟ ʩʠʩʪʝʤʥʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʚʲʧʨʦ-

ʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʨʘʬʠʢʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʚ ʜʠʘʣʦʟʠʪʝ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʩ ʢʣʶʯʦʚʠ ʧʘʨʪʥʴʦʨʩʢʠ ʜʲʨʞʘʚʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʟʘ-

ʩʠʣʚʘʥʝʪʦ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʩ ʢʣʶʯʦʚʠ ʜʲʨʞʘʚʠ ʦʪ ɿʘʧʘʜʥʠʪʝ ɹʘʣʢʘʥʠ, ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ 

ʧʨʝʜʣʘʛʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʩ ʜʲʨʞʘʚʠ ʚ ɹʣʠʟʢʠʷ ʠʟʪʦʢ ʠ ʉʝʚʝʨʥʘ ɸʬʨʠʢʘ, ʢʘʢʪʦ ʠ 

ʩ ʊʫʨʮʠʷ ʠ ʋʢʨʘʡʥʘ. ʇʦ-ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʩʝ ʦʪʜʝʣʷ ʥʘ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʜʠʘʣʦʛ ʩʲʩ ʩʪʨʘʥʠʪʝ 

ʦʪ ʨʝʛʠʦʥʘ ʥʘ ʉʘʭʝʣ, ʩ ɸʨʘʙʩʢʘʪʘ ʣʠʛʘ ʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʤʦʞʝ ʜʘ ʩʝ 

                                                                 
17 Ăʀʟʧʲʣʥʝʥʠʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪ: ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ɽʉ ʦʪʥʦʩʥʦ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘñ, ʩʲʦʙʱʝʥʠʝ ʥʘ ʂʦʤʠ-

ʩʠʷʪʘ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ (COM(2015) 624 final, 2.12.2015 ʛ.). 

18 ɼʠʨʝʢʪʠʚʘ 91/477/ɽʀʆ ʦʪʥʦʩʥʦ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʠ ʧʨʠʪʝʞʘʚʘʥʝʪʦ ʥʘ ʦʨʲʞʠʝ (ʆɺ L 256, 13.9.1991 ʛ., ʩʪʨ. 51) ʠ ʈʝʛʣʘʤʝʥʪ (ɽʉ) ˉ 258/2012 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲ-

ʚʝʪʘ ʦʪ 14 ʤʘʨʪ 2012 ʛ. ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʯʣʝʥ 10 ʦʪ ʇʨʦʪʦʢʦʣʘ ʥʘ ʆʆʅ ʩʨʝʱʫ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʬʠʢʘ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠʪʝ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘʩʠ, ʜʦʧʲʣʚʘʱ 

ʂʦʥʚʝʥʮʠʷʪʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ (Ăʇʨʦʪʦʢʦʣ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷñ), ʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘ ʠʟʥʦʩʘ ʠ 

ʤʝʨʢʠ ʟʘ ʚʥʦʩʘ ʠ ʪʨʘʥʟʠʪʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠʧʘʩʠ (ʆɺ L 94, 30.3.2012 ʛ., ʩʪʨ. 1). 

19 ʉʲʦʙʱʝʥʠʝ ʥʘ ʢʦʤʠʩʠʷʪʘ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ, ʀʟʧʲʣʥʝʥʠʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪ: ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ɽʉ ʦʪʥʦʩʥʦ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ, ɹʨʶʢʩʝʣ, 2.12.2015 ʛ. COM(2015) 624 final, Annex 1. 
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ʧʨʝʜʚʠʜʠ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ ʦʪ ɽʉ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʥʬʠʩʢʘʮʠʷʪʘ ʠ ʠʟʚʝʞʜʘʥʝʪʦ ʦʪ ʫʧʦʪʨʝʙʘ ʥʘ 

ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ. 

ʅʘ 18 ʥʦʝʤʚʨʠ 2015 ʛ., ʩʣʝʜ ʥʘʧʘʜʝʥʠʷʪʘ ʚ ʇʘʨʠʞ, ʂʦʤʠʩʠʷʪʘ ʧʨʠʝ ʈʝʛʣʘʤʝʥʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ʦʪʥʦʩʥʦ ʦʙʱʠʪʝ ʤʠʥʠʤʘʣʥʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʜʝʟʘʢʪʠʚʠʨʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ
20
. ʈʝʛʣʘʤʝʥʪʲʪ 

ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʚʣʝʟʝ ʚ ʩʠʣʘ ʥʘ 8 ʘʧʨʠʣ 2016 ʛ. ʠ ʚ ʥʝʛʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʜʝʟʘʢʪʠʚʠʨʘʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ 

ʦʨʲʞʠʷ ʜʘ ʙʲʜʘʪ ʧʨʠʚʝʞʜʘʥʠ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʝʦʙʨʘʪʠʤʘ ʥʝʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʇʨʝʟ ʩʝʧʪʝʤʚʨʠ 

2016 ʛ. ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʟʘʩʝʜʘʥʠʝ ʥʘ ʢʦʤʠʪʝʪʘ, ʦʪʛʦʚʘʨʷʱ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʝʨʢʠʪʝ ʟʘ 

ʜʝʟʘʢʪʠʚʠʨʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʟʘ ʜʘ ʩʝ ʧʨʝʮʝʥʠ ʜʘʣʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʧʦ-ʥʘʪʘʪʲʰʥʠ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʜʝʟʘʢʪʠʚʠʨʘʥʝ. ʂʦʤʠʩʠʷʪʘ ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʩʪʘʚʠ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ 

ʧʨʝʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ (ɼʠʨʝʢʪʠʚʘ 477/91) ʩ ʮʝʣ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʥʘʡ-ʦʧʘʩʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʟʘ ʛʨʘʞʜʘʥʩʢʘ 

ʫʧʦʪʨʝʙʘ
21

. 

ɽʚʨʦʧʝʡʩʢʠʷʪ ʧʘʨʣʘʤʝʥʪ ʛʣʘʩʫʚʘ ʥʘ ʧʣʝʥʘʨʥʦ ʟʘʩʝʜʘʥʠʝ ʥʘ 14 ʤʘʨʪ 2017 ʛ. ʟʘ ʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʧʨʝʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ. ʇʨʝʜʩʪʘʚʝʥʦʪʦ ʧʨʝʜʣʦʞʝʥʠʝ 

ʨʘʟʰʠʨʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʦʙʭʚʘʪʘ ʥʘ ʟʘʙʨʘʥʝʥʠʪʝ ʦʨʲʞʠʷ (ʢʘʪʝʛʦʨʠʷ ɸ), ʢʘʪʦ ʥʘʡ-ʦʧʘʩʥʠʪʝ ʦʨʲʞʠʷ 

ʩʝ ʟʘʙʨʘʥʷʚʘʪ ʟʘ ʫʧʦʪʨʝʙʘ ʦʪ ʮʠʚʠʣʥʦʪʦ ʥʘʩʝʣʝʥʠʝ. ʉ ʥʝʛʦ ʩʲʱʦ ʪʘʢʘ ʚ ʧʨʠʣʦʞʥʦʪʦ ʧʦʣʝ ʥʘ ʜʠ-

ʨʝʢʪʠʚʘʪʘ ʩʝ ʚʢʣʶʯʚʘʪ ʘʢʫʩʪʠʯʥʠʪʝ ʠ ʜʝʟʘʢʪʠʚʠʨʘʥʠʪʝ ʦʨʲʞʠʷ ʠ ʩʝ ʧʦʜʦʙʨʷʚʘ ʧʨʦʩʣʝʜʠʤʦʩʪʪʘ ʥʘ 

ʦʨʲʞʠʷʪʘ ʯʨʝʟ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʧʨʘʚʠʣʘ ʟʘ ʦʙʦʟʥʘʯʘʚʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʜʲʨʞʘ-

ʚʠʪʝ ʯʣʝʥʢʠ. ʆʯʘʢʚʘ ʩʝ ʉʲʚʝʪʲʪ ʜʘ ʜʘʜʝ ʦʢʦʥʯʘʪʝʣʥʦʪʦ ʩʠ ʩʲʛʣʘʩʠʝ ʧʦ ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʥʘ 25 ʘʧ-

ʨʠʣ. ɼʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʱʝ ʨʘʟʧʦʣʘʛʘʪ ʩ 15 ʤʝʩʝʮʘ, ʟʘ ʜʘ ʪʨʘʥʩʧʦʥʠʨʘʪ ʥʦʚʠʪʝ ʧʨʘʚʠʣʘ ʚ ʥʘʮʠʦ-

ʥʘʣʥʦʪʦ ʩʠ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʠ ʩ 30 ʤʝʩʝʮʘ, ʟʘ ʜʘ ʚʲʚʝʜʘʪ ʩʠʩʪʝʤʠ ʟʘ ʘʨʭʠʚʠʨʘʥʝ ʥʘ ʜʘʥʥʠ, ʪʘʢʘ ʯʝ 

ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʮʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʦʛ-

ʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ
22

. 

ɿʘ ʜʘ ʩʝ ʘʢʪʠʚʠʟʠʨʘʪ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʥʝʟʘʢʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ 

ʩ ʄʆʃɺ, ʙʦʨʙʘʪʘ ʩ ʥʝʷ ʠ ʥʝʡʥʦʪʦ ʣʠʢʚʠʜʠʨʘʥʝ, ʩʲʩ ʩʲʚʤʝʩʪʥʦ ʩʲʦʙʱʝʥʠʝ ʥʘ ʂʦʤʠʩʠʷʪʘ ʠ ʥʘ 

ʚʲʨʭʦʚʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʉʲʶʟʘ ʧʦ ʚʲʧʨʦʩʠʪʝ ʥʘ ʚʲʥʰʥʠʪʝ ʨʘʙʦʪʠ ʠ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ʩʠʛʫʨ-

ʥʦʩʪ
23

 ʦʪ 13.6.2018 ʛ. ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʝʣʝʤʝʥʪʠ ʟʘ ʧʨʝʨʘʟʛʣʝʜʘʥʘ ʩʪʨʘʪʝʛʠʷ ʦʪʥʦʩʥʦ ʄʆʃɺ, ʢʘʪʦ 

ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʧʨʦʤʝʥʷʱʠʷʪ ʩʝ ʢʦʥʪʝʢʩʪ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʨʲʢʦʚʦʜʥʠʪʝ ʧʨʠʥʮʠʧʠ ʦʪ ɻʣʦ-

ʙʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʦʪ 2016 ʛ., ʨʘʟʚʠʪʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʦʨʲ-

ʞʠʷ (ʥʘʧʨʠʤʝʨ ʚʣʠʟʘʥʝʪʦ ʚ ʩʠʣʘ ʧʨʝʟ ʜʝʢʝʤʚʨʠ 2014 ʛ. ʥʘ ɼʦʛʦʚʦʨʘ ʟʘ ʪʲʨʛʦʚʠʷ ʩ ʦʨʲʞʠʝ (ɼʊʆ) ʠ 

ʜʝʡʩʪʚʠʷʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʦʪ 2015 ʛ., ʩ 

ʮʝʣ ʜʘ ʩʝ ʥʘʧʨʝʜʥʝ ʢʲʤ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʠʩʪʠʥʩʢʠ ʠ ʝʬʝʢʪʠʚʝʥ ʉʲʶʟ ʥʘ ʩʠʛʫʨʥʦʩʪ. ɺ ʪʦʚʘ ʩʲʦʙʱʝ-

ʥʠʝ ʪʝʨʤʠʥʲʪ Ăʄʆʃɺñ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʥʢʨʝʪʥʦ ʟʘ ʦʨʲʞʠʷ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ, ʘ ʠʟʧʦʣʟʚʘʥʠʷʪ ʪʝʨʤʠʥ 

Ăʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷñ ʠʟʨʠʯʥʦ ʚʢʣʶʯʚʘ ʦʨʲʞʠʷʪʘ ʟʘ ʛʨʘʞʜʘʥʩʢʠ ʮʝʣʠ. 

ʉ ʧʨʝʨʘʟʛʣʝʜʘʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʦʪʥʦʩʥʦ ʄʆʃɺ ʩʝ ʮʝʣʠ ʚʦʜʝʥʝʪʦ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ, ʢʦʣʝʢʪʠʚʥʠ 

ʠ ʢʦʦʨʜʠʥʠʨʘʥʠ ʝʚʨʦʧʝʡʩʢʠ ʜʝʡʩʪʚʠʷ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʥʝʟʘʢʦʥʥʠʪʝ ʄʆʃɺ 

ʠ ʙʦʝʧʨʠʧʘʩʠʪʝ ʟʘ ʪʷʭ, ʠʟʚʲʨʰʚʘʥʘ ʦʪ ʪʝʨʦʨʠʩʪʠ, ʧʨʝʩʪʲʧʥʠʮʠ ʠ ʜʨʫʛʠ ʥʝʦʧʨʘʚʦʤʦʱʝʥʠ ʣʠʮʘ, ʠ 

ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʦʪʯʝʪʥʦʩʪʪʘ ʠ ʦʪʛʦʚʦʨʥʦʩʪʪʘ, ʱʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʟʘʢʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʩ ʦʨʲʞʠʷ. 

ɿʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʧʣʘʭʘʪʘ ʦʪ ʥʝʟʘʢʦʥʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʪʨʘʬʠʢ ʥʘ ʄʆʃɺ ʠ ʙʦʝʧʨʠʧʘʩʠ 

ʟʘ ʪʷʭ ʚ ɽʚʨʦʧʘ ʩʘ ʥʘʙʝʣʷʟʘʥʠ ʩʣʝʜʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʮʝʣʠ: 

ï ʟʘʩʠʣʝʥʦ ʨʝʛʠʦʥʘʣʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʦʙʤʝʥ ʥʘ ʟʥʘʥʠʝ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʚʦʜʝ-

ʱʠ ʜʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʦʩʥʦʚʘʥʦ ʥʘ ʬʘʢʪʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ; 

ï ʧʦʜʦʙʨʝʥ ʢʘʧʘʮʠʪʝʪ ʟʘ ʬʠʟʠʯʝʩʢʘ ʩʠʛʫʨʥʦʩʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʘʧʘʩʠʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦ-

ʜʦʙʨʝʥʠʷ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʠʟʣʠʰʲʢʘ ʠ ʦʙʫʯʝʥʠʝ; 

ï ʧʦʚʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʟʘ ʤʘʨʢʠʨʘʥʝ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʝʛʠʩʪʨʠ; 

ï ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʠʪʝʞʘʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʘʪʘ ʩ ʪʷʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʢʨʝʧʘ ʟʘ ʢʘʤʧʘʥʠʠʪʝ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪʪʘ ʠ ʟʘ ʩʲʙʠʨʘʥʝ. 

                                                                 
20 ʈʝʛʣʘʤʝʥʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ (ɽʉ) 2015/2403 ʥʘ ʂʦʤʠʩʠʷʪʘ ʦʪ 15 ʜʝʢʝʤʚʨʠ 2015 ʛ. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʠ ʥʘʩʦʢʠ ʦʪʥʦʩʥʦ ʩʪʘʥʜʘʨʪʠʪʝ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʜʝʟʘʢʪʠʚʠʨʘʥʝ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʘ-

ʨʘʥʮʠʠ, ʯʝ ʜʝʟʘʢʪʠʚʠʨʘʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʩʘ ʧʨʠʚʝʜʝʥʠ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʝʦʙʨʘʪʠʤʘ ʥʝʬʫʥʢʮʠʦʥʘʣʥʦʩʪ.  

21 ʇʨʝʜʣʦʞʝʥʠʝ ʟʘ ʜʠʨʝʢʪʠʚʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ ʟʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ɼʠʨʝʢʪʠʚʘ 91/477/ɽʀʆ ʥʘ ʉʲʚʝʪʘ ʦʪʥʦʩʥʦ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʠ ʧʨʠʪʝʞʘʚʘʥʝʪʦ ʥʘ ʦʨʲʞʠʝ. 

22 ɼʦʢʣʘʜ ʥʘ ʢʦʤʠʩʠʷʪʘ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ, ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʚʝʪ ʠ ʩʲʚʝʪʘ, ʐʝʩʪʠ ʜʦʢʣʘʜ ʟʘ ʥʘʧʨʝʜʲʢʘ ʧʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʝʥ ʠ ʠʩʪʠʥʩʢʠ ʉʲʶʟ ʥʘ ʩʠʛʫʨʥʦʩʪ ɹʨʶʢʩʝʣ, 12.4.2017 

ʛ., COM(2017) 213 final 

23 ʉʲʚʤʝʩʪʥʦ ʩʲʦʙʱʝʥʠʝ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ, ɽʣʝʤʝʥʪʠ ʟʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ɽʉ ʩʨʝʱʫ ʥʝʟʘʢʦʥʥʠʪʝ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʤʘʣʢʠ ʦʨʲʞʠʷ ʠ ʣʝʢʠ ʚʲʦʨʲʞʝʥʠʷ ʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘ ʪʷʭ, 

Ăɻʘʨʘʥʪʠʨʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʦʨʲʞʠʷʪʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝñ, ɹʨʶʢʩʝʣ, 13.6.2018 ʛ., JOIN(2018) 17 final, ʩʪʨ.4. 
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ʇʦ ʜʘʥʥʠ ʥʘ ʉʪʦʢʭʦʣʤʩʢʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʠʥʩʪʠʪʫʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʤʠʨʘ
24

 

ʧʨʝʟ 2017 ʛ. ʠʤʘʰʝ ʪʨʠʜʝʩʝʪ ʠ ʧʝʪ ʩʣʫʯʘʷ ʥʘ ʜʝʡʩʪʚʘʱʦ ʤʥʦʛʦʩʪʨʘʥʥʦ ʝʤʙʘʨʛʦ ʚʲʨʭʫ ʦʨʲʞʠʷʪʘ: 

13 ʦʨʲʞʝʡʥʠ ʟʘʙʨʘʥʠ ʩʘ ʥʘʣʦʞʝʥʠ ʦʪ ʆʆʅ, 21 ï ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ) ʠ 1 ï ʦʪ ʃʠʛʘʪʘ ʥʘ 

ʘʨʘʙʩʢʠʪʝ ʜʲʨʞʘʚʠ. 9 ʦʪ 21 ʦʨʲʞʝʡʥʠ ʟʘʙʨʘʥʠ ʥʘ ɽʉ ʠʤʘʪ ʧʨʷʢʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʨʲʞʝʡʥʦ ʝʤʙʘʨ-

ʛʦ ʥʘ ʆʆʅ, 3 ʩʘ ʩʭʦʜʥʠ ʩʲʩ ʟʘʙʨʘʥʠ, ʥʘʣʦʞʝʥʠ ʦʪ ʆʆʅ, ʢʘʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦ ʛʝʦʛʨʘʬʩʢʠ ʦʙʭʚʘʪ 

ʠʣʠ ʧʦ ʚʠʜʦʚʝʪʝ ʦʙʭʚʘʥʘʪʦ ʦʨʲʞʠʝ, ʠ 9 ʥʷʤʘʪ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʣʦʞʝʥʠ ʦʪ ʆʆʅ ʟʘʙʨʘʥʠ. ʇʦʚʝʯʝ-

ʪʦ ʦʪ ʪʝʟʠ ʦʨʲʞʝʡʥʠ ʟʘʙʨʘʥʠ ʦʙʭʚʘʱʘʪ ʩʘʤʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʦʨʲʞʠʷ. ʅʦ ʟʘʙʨʘʥʠʪʝ ʥʘ ʆʆʅ ʠ ɽʉ 

ʚʲʨʭʫ ʀʨʘʥ ʠ ʉʝʚʝʨʥʘ ʂʦʨʝʷ, ʠ ʝʤʙʘʨʛʦʪʦ ʥʘ ɽʉ ʚʲʨʭʫ ʈʫʩʠʷ ʦʙʭʚʘʱʘʪ ʩʲʱʦ ʠ ʝʢʩʧʦʨʪ ʥʘ ʠʟʜʝ-

ʣʠʷ ʩ ʜʚʦʡʥʘ ʫʧʦʪʨʝʙʘ. ʇʨʝʟ 2017 ʛ. ʙʝʰʝ ʥʘʣʦʞʝʥʦ ʝʜʥʦ ʥʦʚʦ ʤʥʦʛʦʩʪʨʘʥʥʦ ʦʨʲʞʝʡʥʦ ʝʤʙʘʨʛʦ: 

ʝʤʙʘʨʛʦʪʦ ʥʘ ɽʉ ʚʲʨʭʫ ɺʝʥʝʮʫʝʣʘ. ʂʘʢʪʦ ʠ ʚ ʧʨʝʜʠʰʥʠ ʛʦʜʠʥʠ, ʨʘʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʆʆʅ ʨʘʟʢʨʠ 

ʧʨʦʙʣʝʤʠ ʚ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʘʣʦʞʝʥʠʪʝ ʦʪ ʥʝʷ ʟʘʙʨʘʥʠ, ʩ ʤʥʦʞʝʩʪʚʦ ʜʦʢʣʘʜʚʘʥʠ ʩʣʫʯʘʠ ʥʘ ʥʘʨʫ-

ʰʝʥʠʷ. ʆʙʭʚʘʪʲʪ ʠ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʪʝʟʠ ʥʘʨʫʰʝʥʠʷ ʚʘʨʠʨʘʪ ʟʥʘʯʠʪʝʣʥʦ, ʢʘʪʦ ʥʷʢʦʠ ʚʢʣʶʯʚʘʪ ʛʦ-

ʣʝʤʠ ʧʨʘʪʢʠ ʦʪ ʦʨʲʞʠʝ ʚ ʨʘʟʨʝʟ ʩ ʝʤʙʘʨʛʦʪʦ, ʘ ʜʨʫʛʠ ï ʥʝʦʪʧʨʘʚʷʥʝ ʥʘ ʫʚʝʜʦʤʣʝʥʠʝ ʟʘ ʪʨʘʥʩʬʝʨʘ 

ʜʦ ʢʦʤʠʪʝʪʘ ʧʦ ʩʘʥʢʮʠʠʪʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʜʲʨʞʘʚʘʪʘ-ʜʦʩʪʘʚʯʠʢ ʠʣʠ ʧʦʣʫʯʘʪʝʣ. 

 

ʀʟʚʦʜʠ: 

1. ɺʲʧʨʝʢʠ ʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʥʘ ʨʘʚʥʠʱʝ ɽʉ, ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ, ʚʟʨʠʚ-

ʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʝʢʫʨʩʦʨʠʪʝ ʥʘ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʩʘ ʚʩʝ ʦʱʝ ʪʚʲʨʜʝ ʣʝʩʥʦ ʜʦʩʪʲʧʥʠ. ʅʝʦʙʭʦ-

ʜʠʤ ʝ ʚʩʝʦʙʭʚʘʪʝʥ ʧʦʜʭʦʜ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʨʘʟʙʠʚʘʥʝʪʦ ʥʘ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʛ-

ʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʜʝʡʩʪʚʘ ʚ ʟʘʱʠʪʘ ʥʘ ʟʘʢʦʥʥʘʪʘ ʪʲʨ-

ʛʦʚʠʷ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʟʘʢʦʥʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʭʠʤʠʯʝʩʢʠ ʚʝʱʝʩʪʚʘ. 

2. ʆʪ ʩʪʨʘʥʘ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʘʛʝʥʮʠʠ ʠ ʫʯʘʩʪʥʠʮʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʨʝʛʠʦʥʘʣʥʦ ʠ ʩʚʝʪʦʚʥʦ 

ʨʘʚʥʠʱʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʦʨʤʠ ʠ ʧʨʘʚʠʣʘ, ʠʟʧʲʣʥʝʥʠʝ, ʧʨʘʚʦʧʨʠʣʘʛʘʥʝ ʠ ʢʦʤʫʥʠ-

ʢʘʮʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʥʝʟʘʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʪʢʣʦʥʷʚʘʥʝ, ʪʲʨʛʦʚʠʷ ʠ 

ʪʨʘʬʠʢ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ/ʄʆʃɺ ʠ ʙʦʝʧʨʠʧʘʩʠ. ʊʦ ʥʘʣʘʛʘ ʧʨʝʜʧʨʠʝʤʘʥʝʪʦ ʥʘ ʜʝʡʩʪʚʠʷ ʥʘ 

ʚʩʠʯʢʠ ʝʪʘʧʠ ʦʪ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷ/ʄʆʃɺ ʠ ʙʦʝʧʨʠʧʘʩʠʪʝ: ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʠʟʥʦʩ, ʩʢʣʘʜʠʨʘʥʝ ʠ ʦʙʝʟʚʨʝʞʜʘʥʝ. 

3. ʉʲʱʝʩʪʚʫʚʘʱʘʪʘ ʥʦʨʤʘʪʠʚʥʘ ʫʨʝʜʙʘ ʚ ɽʉ ʠʟʨʘʟʷʚʘ ʙʝʟʩʧʦʨʥʘʪʘ ʛʦʪʦʚʥʦʩʪ ʥʘ ʩʲʶʟʘ ʜʘ ʩʝ 

ʩʧʨʘʚʠ ʩ ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʨʲʞʠʷ, ʥʦ ʚʩʝ ʦʱʝ ʠʤʘ ʨʘʟʤʠʥʘʚʘʥʝ ʤʝʞʜʫ ʞʝʣʘʥʠʝ ʠ ʚʲʟʤʦʞ-

ʥʦʩʪ, ʪ.ʝ. ʮʝʣʠʪʝ, ʢʦʠʪʦ ʩʠ ʧʦʩʪʘʚʷ ʦʙʱʥʦʩʪʪʘ ʩʘ ʜʝʡʩʪʚʠʪʝʣʥʦ ʛʦʣʝʤʠ ʠ ʦʧʨʘʚʜʘʥʠ, ʘ ʠʥʩʪʨʫʤʝʥ-

ʪʠʪʝ, ʩ ʢʦʠʪʦ ʪʷ ʨʘʟʧʦʣʘʛʘ ʩʘ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʠ. ʇʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʙʦʨʙʘʪʘ ʩ 

ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʦʨʲʞʠʷ ʠʟʠʩʢʚʘ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ ʠ ʥʘʜʥʘʮʠʦʥʘʣʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚ ɽʚʨʦʧʘ ʜʘ ʚʟʝʤʘʪ ʝʬʝʢʪʠʚʥʠ ʤʝʨʢʠ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʠ ʚ ʧʦ-ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʧʦ-

ʜʦʙʨʠ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʙʦʨʷʪ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ 

ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʥʝʣʝʛʘʣʥʠʷʪ ʪʨʘʬʠʢ ʥʘ ʦʨʲʞʠʷ. 

4. ʉʲʩ ʩʲʚʤʝʩʪʥʦʪʦ ʩʲʦʙʱʝʥʠʝ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ ʦʪ 13.6.2018 ʛ. ʩʝ ʧʨʝʜʩ-

ʪʘʚʷʪ ʝʣʝʤʝʥʪʠ ʟʘ ʦʙʱʦ ʨʘʟʙʠʨʘʥʝ ʠ ʦʙʱʠ ʙʲʜʝʱʠ ʩʪʲʧʢʠ ʥʘ ɽʉ ʚʲʚ ʚʨʲʟʢʘ ʩ ʥʘʯʠʥʠʪʝ ʟʘ ʩʧʨʘʚʷ-

ʥʝ ʩʲʩ ʟʘʧʣʘʭʘʪʘ ʦʪ ʥʝʟʘʢʦʥʥʠ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʄʆʃɺ ʠ ʙʦʝʧʨʠʧʘʩʠʪʝ ʟʘ ʪʷʭ, ʥʘʙʦʨ ʦʪ ʜʝʡʩ-

ʪʚʠʷ, ʢʦʠʪʦ ɽʉ ʠ ʥʝʛʦʚʠʪʝ ʜʲʨʞʘʚʠ ʯʣʝʥʢʠ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʉʲʶʟʘ, ʢʘʢʪʦ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʧʦʤʦʱ ʩ ʮʝʣ ʢʦʥʪʨʦʣ ʥʘ ʄʆʃɺ ʚ ʩʲʩʝʜʥʠʪʝ ʥʘ ɽʉ ʜʲʨʞʘʚʠ ʠ ʚ 

ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʩʚʝʪʘ. 
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ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘñ, ʩʲʦʙʱʝʥʠʝ ʥʘ ʂʦ-

ʤʠʩʠʷʪʘ ʜʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʉʲʚʝʪʘ (COM(2015) 624 final, 2.12.2015 ʛ.). 

12. ʈʝʛʣʘʤʝʥʪ (ɽʉ) ˉ 258/2012 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ, ʦʪ 14 ʤʘʨʪ 2012 ʛʦ-

ʜʠʥʘ, ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʯʣʝʥ 10 ʦʪ ʇʨʦʪʦʢʦʣʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʥʝ-

ʟʘʢʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʬʠʢʘ ʩ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠʪʝ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ ʙʦʝʧʨʠ-

ʧʘʩʠ, ʜʦʧʲʣʚʘʱ ʂʦʥʚʝʥʮʠʷʪʘ ʥʘ ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ ʩʨʝʱʫ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘʪʘ 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʨʝʩʪʲʧʥʦʩʪ (Ăʇʨʦʪʦʢʦʣ ʟʘ ʦʛʥʝʩʪʨʝʣʥʠʪʝ ʦʨʲʞʠʷñ), ʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʟʨʝʰʝ-

ʥʠʷ ʟʘ ʠʟʥʦʩʘ ʠ ʤʝʨʢʠ ʟʘ ʚʥʦʩʘ ʠ ʪʨʘʥʟʠʪʘ ʥʘ ʦʛʥʝʩʪʨʝʣʥʠ ʦʨʲʞʠʷ, ʪʝʭʥʠ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠ 

ʙʦʝʧʨʠʧʘʩʠ 
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Abstract: Security environment analysis present the increasing number of crimes, migratory pressure 

to the border as well as the worldwide terrorism increased threat for internal security. That is why it 

requires interaction between different institutions for the protection of internal security, including the 

Armed Forces of the country. National Maritime Spaces and Littoral zone are border areas through 

which various threats can penetrate. It is therefore necessary to impose national sovereignty and 

protect the law order in these areas. 
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ɸʥʘʣʠʟʲʪ ʥʘ ʩʨʝʜʘʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʥʘʧʨʘʚʝʥ ʚ ɼʦʢʣʘʜʘ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨ-

ʥʦʩʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 2016 ʛ., ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʄʠʥʠʩʪʝʨʩʢʠ ʩʲʚʝʪ ʧʨʝʜ ʇʘʨʣʘʤʝʥʪʘ 

ʧʨʝʟ 2017ʛ., ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʥʘʨʘʩʪʚʘʱʠʷ ʙʨʦʡ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʤʠʛʨʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ ʥʘ ʛʨʘʥʠʮʘʪʘ, 

ʩʚʝʪʦʚʥʠʷ ʪʝʨʦʨʠʟʲʤ ʠ ʥʘʨʘʩʪʚʘʱʘʪʘ ʨʘʜʠʢʘʣʠʟʘʮʠʷ, ʫʚʝʣʠʯʘʚʘʪ ʟʘʧʣʘʭʘʪʘ ʟʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨ-

ʥʦʩʪ ʥʘ ʩʪʨʘʥʘʪʘ. ʊʘʟʠ ʟʘʧʣʘʭʘ ʤʦʞʝ ʜʘ ʧʨʝʨʘʩʥʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʢʨʠʟʘ, ʟʘ ʯʠʝʪʦ ʦʚʣʘʜʷʚʘʥʝ ʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʥʘʤʝʩʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʦʠʪʦ ʜʘ ʜʝʡʩʪʚʘʪ ʚ ʠʟʢʣʶʯʠʪʝʣʥʦ ʢʨʘʪʢʠ ʩʨʦʢʦʚʝ 

ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʟʘ ʥʝʡʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ. ʉ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʚʟʘʠʤʦʟʘʚʠʩʠ-

ʤʦʩʪʪʘ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʠ ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʚʲʪʨʝʰʥʘʪʘ ʥʝʩʠʛʫʨ-

ʥʦʩʪ ʥʝ ʦʩʪʘʚʘ ʟʘʪʚʦʨʝʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʧʨʝʨʘʩʥʝ ʚ ʨʝʛʠʦʥʘʣʥʘ ʥʝʩʠ-

ʛʫʨʥʦʩʪ ʠ ʣʦʛʠʯʥʦ ʜʘ ʜʦʩʪʠʛʥʝ ʜʦ ʛʣʦʙʘʣʥʘ ʢʨʠʟʘ. [2] ʊʦʚʘ ʥʘʣʘʛʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ ʫʯʘʩʪʠʝ ʥʘ 

ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʚ ʟʘʱʠʪʘʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʩʪʨʘʥʘʪʘ. 

ɻʦʨʝʠʟʙʨʦʝʥʠʪʝ ʟʘʧʣʘʭʠ ʟʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʢʘʢʪʦ ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ʈʝ-

ʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʪʘʢʘ ʠ ʜʘ ʧʨʦʥʠʢʥʘʪ ʦʪ ʯʫʞʜʠ ʩʪʨʘʥʠ ʟʘ ʢʦʝʪʦ ʩʧʦʤʘʛʘʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʢʘʪʦ 

ʟʘʤʨʘʟʝʥʠʪʝ ʢʦʥʬʣʠʢʪʠ ʚ ʏʝʨʥʦʤʦʨʩʢʠʷ ʨʝʛʠʦʥ, ʧʨʦʜʲʣʞʘʚʘʱʠʪʝ ʚʦʡʥʠ ʠ ʚʠʩʦʢʘʪʘ ʥʝʩʪʘʙʠʣʥʦʩʪ 

ʚ ɹʣʠʟʢʠʷ ʠʟʪʦʢ ʠ ʩʝʚʝʨʥʘ ɸʬʨʠʢʘ [19]. ɼʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ, ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠ ʢʨʘʡʙʨʝʞʥʘʪʘ ʟʦʥʘ ʩʘ ʚʭʦʜʥʠ ʪʦʯʢʠ, ʧʨʝʟ ʢʦʠʪʦ ʨʘʟʣʠʯʥʠʪʝ ʟʘʧʣʘʭʠʪʝ ʠ ʚʣʠʷʝʱʠʪʝ ʚʲʨʭʫ ʪʷʭ 

ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʜʘ ʧʨʦʥʠʢʥʘʪ ʚ ʩʪʨʘʥʘʪʘ ʠ ʜʘ ʦʢʘʞʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʝʡʥʘʪʘ ʚʲʪʨʝʰʥʘ 

ʩʨʝʜʘ ʟʘ ʩʠʛʫʨʥʦʩʪ. ɽʪʦ ʟʘʱʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥ ʥʘʮʠʦʥʘʣʥʠʷ ʩʫʚʝʨʝʥʠʪʝʪ ʚ ʛʨʘʥʠʯ-

ʥʠʪʝ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʢʨʘʡʙʨʝʞʠʝʪʦ ʥʘ ʈʝ-

ʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʩʝ ʛʘʨʘʥʪʠʨʘʪ ʦʩʥʦʚʥʠʪʝ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʠ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʟʘʢʦʥʥʦ ʫʩʪʘ-
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ʥʦʚʝʥʠʷ ʚ ʩʪʨʘʥʘʪʘ ʧʨʘʚʦʚ ʨʝʜ. ʉʧʦʨʝʜ ɿʘʢʦʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʝʨʥʦʤʦʨʩʢʦʪʦ ʢʨʘʡʙʨʝʞʠʝ ʪʦ 

ʦʙʭʚʘʱʘ ʪʝʨʠʪʦʨʠʷ ʦʪ ʩʪʨʘʥʘʪʘ ʜʦ 2 ʢʤ. ʦʪ ʧʣʘʞʦʚʝʪʝ ʠʣʠ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ ʠ ʘʢʚʘʪʦʨʠʷʪʘ ʥʘ ʏʝʨ-

ʥʦ ʤʦʨʝ ʩ ʰʠʨʠʥʘ 200 ʤ. ʠʟʤʝʨʝʥʘ ʦʪ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ ʦʩʪʨʦʚʠ ʥʘʤʠʨʘʱʠ ʩʝ ʚʲʚ 

ʚʲʪʨʝʰʥʠʪʝ ʤʦʨʩʢʠ ʚʦʜʠ ʠ ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʤʦʨʝ. ʊʦʚʘ ʣʝʛʘʣʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ Ăʢʨʘʡʙʨʝʞʠʝò ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ, ʟʘʱʦʪʦ ʘʢʦ ʝʜʥʘ ʟʘʧʣʘʭʘ ʙʲʜʝ ʦʪʢʨʠʪʘ 

ʥʘ 200 ʤ. ʠʣʠ ʥʘ 2 ʢʤ. ʦʪ ʧʨʠʩʪʘʥʠʱʘʪʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʦʙʝʢʪ, ʠʣʠ ʦʪ ʜʨʫʛ ʦʙʝʢʪ ʦʪ ʢʨʠʪʠʯʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʦ ʪʘʟʠ ʟʘʧʣʘʭʘ ʱʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʟʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʢʨʘʪʢʦ ʚʨʝʤʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʩʠʣʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ ʥʷʤʘ ʜʘ ʠʤʘʪ ʚʨʝʤʝ ʟʘ ʨʝʘʢʮʠʷ, ʘ ʱʝ ʤʦʛʘʪ ʝʜʠʥʩʪʚʝʥʦ ʜʘ ʦʪʩʪʨʘʥʷʪ ʧʦʩʣʝʜʩ-

ʪʚʠʷʪʘ ʦʪ ʨʝʘʣʠʟʠʨʘʥʘʪʘ ʟʘʧʣʘʭʘ. ɽʪʦ ʟʘʱʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʣʠ ʧʦʥʷʪʠʝʪʦ Ăʢʨʘʡʙʨʝʞʠʝò ʜʘ ʙʲʜʝ ʜʦʧʲʣʥʝʥʦ, ʠʣʠ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʯʠʠʪʦ ʠʟʤʝʨʝʥʠʷ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʘʧʣʘʭʠʪʝ, ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʚʨʝʤʝ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʨʘʟʚʨʲʱʘʥʝ ʥʘ ʩʠʣʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʢʦʠʪʦ ʜʘ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʘʪ ʥʘ ʚʲʟʥʠʢʥʘʣʘʪʘ ʟʘʧʣʘʭʘ.  

ʇʨʝʟ 1992ʛ. ɼʝʧʘʨʪʘʤʝʥʪʘ ʥʘ ʬʣʦʪʘ ʥʘ ʉɸʑ ʠʟʜʘʚʘ ʧʫʙʣʠʢʘʮʠʷʪʘ çFrom The Sea: Preparing the 

Naval Service for the 21st Centuryè, ʚ ʢʦʷʪʦ ʦʪʯʠʪʘʡʢʠ ʥʦʚʠʪʝ ʨʝʘʣʥʦʩʪʠ ʠ ʧʨʦʤʝʥʝʥʘʪʘ ʩʨʝʜʘ ʟʘ 

ʩʠʛʫʨʥʦʩʪ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʦʙʨʲʱʘ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʬʘʢʪʘ, ʯʝ ʟʘ ʟʘʱʠʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ 

ʩʪʨʘʥʘʪʘ ʩʪʨʘʪʝʛʠʷʪʘ ʥʘ ʬʣʦʪʘ ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ ʩʨʘʞʝʥʠʷ ʠ ʦʧʝʨʘʮʠʠ ʚ ʦʪʢʨʠʪʠʷ ʦʢʝʘʥ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʧʨʝʦʨʠʝʥʪʠʨʘ ʢʲʤ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʩʲʚʤʝʩʪʥʦ ʩ ʄʦʨʩʢʘʪʘ ʧʝʭʦʪʘ ʥʘ ʉɸʑ ʚ ʣʠʪʦʨʘʣ-

ʥʘʪʘ ʟʦʥʘ [22]. ʇʦʥʷʪʠʝʪʦ Ăʣʠʪʦʨʘʣʥʘ ʟʦʥʘò ʜʝʬʠʥʠʨʘʥʦ ʚ ʩʲʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʦʟʥʘʯʘʚʘ ʨʘʡʦʥ ʦʪ 

ʦʪʢʨʠʪʠʷ ʦʢʝʥʘ ʢʲʤ ʙʨʝʛʘ, ʚ ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʥʘ ʩʫʰʘʪʘ  ʠʣʠ 

ʨʘʡʦʥ ʥʘ ʩʫʰʘʪʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʷʢʦ ʧʦʜʜʲʨʞʘʥ ʠ ʟʘʱʠʪʘʚʘʥ ʦʪ  ʢʲʤ ʤʦʨʝʪʦ.[22] ʊʘʢʘ ʜʝ-

ʬʠʥʠʨʘʥʦ ʧʦʥʷʪʠʝʪʦ Ăʣʠʪʦʨʘʣʥʘ ʟʦʥʘò ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʯʘʩʪʪʘ ʦʪ ʩʫʰʘʪʘ ʜʦ ʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʪ ʟʘʜʘʯʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʨʘʙʥʠ ʦʨʲʞʠʷ ʠʣʠ ʪʦʚʘ ʝ 

ʜʠʩʪʘʥʮʠʷ ʦʢʦʣʦ 600 ʤʦʨʩʢʠ ʤʠʣʠ ʢʲʤ ʩʫʰʘʪʘ. ʆʯʝʚʠʜʥʦ ʧʦʥʷʪʠʝʪʦ Ăʣʠʪʦʨʘʣʥʘ ʟʦʥʘò ʝ ʨʘʟʣʠʯʥʦ 

ʦʪ ʧʦʥʷʪʠʝʪʦ Ăʢʨʘʡʙʨʝʞʠʝò ʠ ʚʲʧʨʝʢʠ, ʯʝ ʨʘʡʦʥʘ ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ Ăʣʠʪʦʨʘʣʥʘ ʟʦʥʘò ʦʪʛʦʚʘʨʷ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʜʝʬʠʥʠʨʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʝʪʦ ʜʘ ʧʦʟʚʦʣʠ ʦʪʢʨʠʚʘʥʝ, ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʟʘʧʣʘʭʠʪʝ ʧʦʥʷʪʠʝʪʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʠʨʝʢʪʥʦ ʠʟʧʦʣʟʚʘʥʦ ʦʪ 

ʚʩʠʯʢʠ ʢʨʘʡʙʨʝʞʥʠ ʜʲʨʞʘʚʠ ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʝʭʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʚʝʥ ʪʦʚʘ ʢʨʘʡʙʨʝʞʥʠʪʝ ʜʲʨʞʘʚʠ ʥʝ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʲʧʝʨʥʠʯʘʪ ʥʘ ʧʦ-ʛʦʣʝʤʠʪʝ ɺʄʉ ʚ ʦʪʢʨʠ-

ʪʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʠʤʘʪ ʩʦʙʩʪʚʝʥʠ ʠʥʪʝʨʝʩʠ ʚ ʢʨʘʡʙʨʝʞʥʠʪʝ ʠ ʧʨʠʣʝʞʘʱʠʪʝ ʢʲʤ ʪʷʭʥʘ-

ʪʘ ʪʝʨʠʪʦʨʠʷ ʚʦʜʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʧʦʜʜʲʨʞʘʥʠʪʝ ʦʪ ʚʲʥʰʥʠʪʝ ʟʘ ʜʘʜʝʥʠʷʪ 

ʨʘʡʦʥ ʜʲʨʞʘʚʠ [14]. ʉʧʦʨʝʜ ʜʦʢʪʨʠʥʘʪʘ ʟʘ ʤʦʨʩʢʠʪʝ ʦʧʝʨʘʮʠʠ ʅʇ ï 3.1.  ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, 

Ăʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘò ʝ ʤʷʩʪʦ, ʚ ʢʦʝʪʦ ʦʧʝʨʘʮʠʠ ʥʘ ɺʄʉ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚʲʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʩʪʘ-

ʥʘʣʠʪʝ ʚʠʜʦʚʝ ʚʲʦʨʲʞʝʥʠ ʩʠʣʠ ʥʘ ʩʪʨʘʥʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʢʘʪʦ ʩʝ ʚʟʝʤʝ ʚ ʧʨʝʜʚʠʜ ʛʝʦʛʨʘʬʩʢʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʭʠʜʨʦʛʨʘʬʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʝʡʥʠʪʝ ʥʘʮʠʦʥʘʣʥʠ 

ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʥʘʤʠʨʘʱʠ ʩʝ ʥʘ ʚʲʦʨʲʞʝʥʠʝ ʚ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʨʤʠʷ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʘʪʦ ʨʘʡʦʥ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨ-

ʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʥʘ ʦʢʦʣʦ 100 ʢʤ. ʦʪ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʷ ʠʣʠ 

ʧʨʠʩʪʘʥʠʱʘʪʘ, ʚ ʢʦʡʪʦ ɺʄʉ ʠʟʚʲʨʰʚʘʪ ʩʲʚʤʝʩʪʥʠ ʦʧʝʨʘʮʠʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʚʠʜʦʚʝ ʚʲʦʨʲ-

ʞʝʥʠ ʩʠʣʠ.  
ɿʘ ʟʘʱʠʪʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚʲʚ ʚʩʠʯʢʠʪʝ ʡ ʘʩʧʝʢʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʙʝʢʪʠʪʝ 

ʦʪ ʤʦʨʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʝʢʪʠʪʝ ʦʪ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ ʚ 

ʪʦʟʠ ʨʘʡʦʥ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʦʩʷʪ ʤʥʦʛʦ ʠʥʩʪʠʪʫʮʠʠ ʢʘʪʦ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʥʘ ʪʨʘʥʩʧʦʨʪʘ, ʯʨʝʟ ʀɸ Ăʄʦʨʩʢʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷò ʠ ɼʇ Ăʇʨʠʩʪʘʥʠʱʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘò, ʄʠʥʠʩ-

ʪʝʨʩʪʚʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ ʯʨʝʟ ʩʚʦʠʪʝ ʦʨʛʘʥʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʪʙʨʘʥʘʪʘ,  ʯʨʝʟ ɺʲʦʨʲʞʝʥʠ-

ʪʝ ʩʠʣʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʬʠʥʘʥʩʠʪʝ, ɼɸʈ, ɼɸʅʉ ʠ 

ʜʨʫʛʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠʤʘʱʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʩʪʨʘʥʘʪʘ.   ɺ 

ʪʘʟʠ ʚʨʲʟʢʘ ʟʘʢʦʥʠʪʝ ʥʘ ʩʪʨʘʥʘʪʘ ʧʨʝʜʚʠʞʜʘʪ ʨʘʟʣʠʯʥʠ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ 

ʪʝʭʥʠʪʝ ʦʨʛʘʥʠ. ʊʘʢʘ ʥʘ ʧʨʠʤʝʨ ʯʣ. 39, ʘʣ. 3 ʦʪ ɿʘʢʦʥʘ ʟʘ ʄɺʈ ʦʧʨʘʚʦʤʦʱʘʚʘ ʦʨʛʘʥʠʪʝ ʥʘ ɻʣʘʚʥʘ 

ʜʠʨʝʢʮʠʷ Ăɻʨʘʥʠʯʥʘ ʧʦʣʠʮʠʷò ʜʘ ʠʟʚʲʨʰʚʘʪ ʦʧʝʨʘʪʠʚʥʦïʠʟʜʠʨʚʘʪʝʣʥʘ, ʦʭʨʘʥʠʪʝʣʥʘ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘ, ʢʦʥʪʨʦʣʥʘ, ʧʨʝʚʘʥʪʠʚʥʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦïʥʘʢʘʟʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʢʘʢʪʦ ʠ ʨʘʟʩʣʝʜʚʘʥʝ ʥʘ 

ʧʨʝʩʪʲʧʣʝʥʠʷ ʚʲʚ ʚʲʪʨʝʰʥʠʪʝ ʤʦʨʩʢʠ ʚʦʜʠ, ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʤʦʨʝ, ʧʨʠʣʝʞʘʱʘʪʘ ʟʦʥʘ, ʢʦʥʪʠʥʝʥ-
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ʪʘʣʥʠʷ ʰʝʣʬ, ʙʲʣʛʘʨʩʢʘʪʘ ʯʘʩʪ ʥʘ ʨʝʢʘ ɼʫʥʘʚ ʠ ʜʨʫʛʠʪʝ ʛʨʘʥʠʯʥʠ ʨʝʢʠ ʠ ʚʦʜʦʝʤʠ. ɿʘʢʦʥʲʪ ʟʘ 

ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʜʘʚʘ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ 

ʚʦʜʠʪʝ ʜʘ ʠʟʚʲʨʰʚʘʪ ʧʨʝʚʘʥʪʠʚʝʥ, ʪʝʢʫʱ ʠ ʧʦʩʣʝʜʚʘʱ ʢʦʥʪʨʦʣ ʟʘ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 

ʠ ʜʘ ʩʲʩʪʘʚʷʪ ʘʢʪʦʚʝ ʥʘ ʥʘʨʫʰʠʪʝʣʠʪʝ ʥʘ ʟʘʢʦʥʘ. ɿʘʢʦʥʘ ʟʘ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʲʪʨʝʰʥʠʪʝ 

ʚʦʜʥʠ ʧʲʪʠʱʘ ʠ ʧʨʠʩʪʘʥʠʱʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʜʘʚʘʪ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘ ʘʛʝʥ-

ʮʠʷ Ăʄʦʨʩʢʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷò ʜʘ ʠʟʚʲʨʰʚʘ ʢʦʥʪʨʦʣ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ, ʜʘ ʟʘʜʲʨʞʘ ʢʦʨʘʙʠ ʥʘ-

ʨʫʰʠʪʝʣʠ ʜʘ ʠʤ ʩʲʩʪʘʚʷ ʘʢʪʦʚʝ ʟʘ ʜʦʧʫʩʥʘʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʠʣʠ ʜʘ ʠʤ ʨʘʟʧʦʨʝʜʠ 

ʜʘ ʥʘʧʫʩʥʘʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʘʚʦʤʦʱʠʝ ʥʘ ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ ʦʟʥʘʯʘʚʘ, ʯʝ ʢʦʤʧʝʪʝʥʪʥʠʷʪ ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ ʠʤʘ ʝʜʥʦʚʨʝʤʝʥ-

ʥʦ ʧʨʘʚʦ ʠ ʟʘʜʲʣʞʝʥʠʝ ʜʘ ʠʟʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʘ ʜʝʡʥʦʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʝʛʦʚʘʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ. 

ʊʦʚʘ ʱʝ ʨʝʯʝ, ʯʝ ʜʲʨʞʘʚʥʠʷʪ ʦʨʛʘʥ ʦʩʚʝʥ ʧʨʘʚʦʪʦ ʜʘ ʠʟʚʲʨʰʠ ʦʧʨʝʜʝʣʝʥʦ ʜʝʡʩʪʚʠʝ, ʧʨʝʜ ʥʝʛʦ 

ʩʪʦʠ ʠ ʟʘʜʲʣʞʝʥʠʝʪʦ ʜʘ ʠʟʚʲʨʰʠ ʪʦʚʘ ʜʝʡʩʪʚʠʝ ʧʨʠ ʧʨʝʜʚʠʜʝʥʠ ʚ ʟʘʢʦʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʩʪʦʷʪʝʣʩ-

ʪʚʘ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʦʤʦʱʠʷ ʧʦ ʟʘʱʠʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʚ ʤʠʨʥʦ ʚʨʝʤʝ 

ʠʤʘʪ ʠ ʦʨʛʘʥʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʚ ʢʨʲʛʘ ʥʘ ʪʷʭʥʘʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ 

ʯʣ. 56 ʠ ʯʣ. 57 ʦʪ ɿʆɺʉʈɹ ʜʘʚʘʪ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʜʘ ʧʦʜʜʲʨʞʘʪ ʛʦʪʦʚʥʦʩʪ ʟʘ 

ʦʢʘʟʚʘʥʝ ʥʘ ʭʫʤʘʥʠʪʘʨʥʘ ʧʦʤʦʱ ʠ ʜʘ ʠʟʚʲʨʰʚʘʪ ʩʧʘʩʠʪʝʣʥʠ ʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʠ ʚ ʤʦʨʩʢʠ-

ʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʠʟʚʲʥ ʥʝʷ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʠ ʤʝʞ-

ʜʫʥʘʨʦʜʥʠʪʝ ʜʦʛʦʚʦʨʠ, ʧʦ ʢʦʠʪʦ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʝ ʩʪʨʘʥʘ; ʜʘ ʧʦʜʛʦʪʚʷʪ ʠ ʦʙʫʯʘʚʘʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʧʘʩʠʪʝʣʥʠ ʠ ʥʝʦʪʣʦʞʥʠ ʘʚʘʨʠʡʥʦ-ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʨʘʙʦʪʠ ʟʘ ʦʚʣʘʜʷʚʘʥʝ 

ʠ/ʠʣʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʙʝʜʩʪʚʠʷ; ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʧʨʝʚʘʥʪʠʚʥʘʪʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʥʘ-

ʩʝʣʝʥʠʝʪʦ ʠ ʜʘ ʧʨʦʚʝʞʜʘʪ ʩʧʘʩʠʪʝʣʥʠ ʠ ʥʝʦʪʣʦʞʥʠ ʘʚʘʨʠʡʥʦ-ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʨʘʙʦʪʠ ʧʦ ʨʝʜ, ʦʧ-

ʨʝʜʝʣʝʥ ʚ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ; ʜʘ ʠʟʚʲʨʰʚʘʪ ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ ʥʘ ʥʝʚʟʨʠʚʝʥʠ ʙʦʡʥʠ 

ʧʨʠʧʘʩʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ; ʜʘ ʦʢʘʟʚʘʪ ʩʲʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ ʚ 

ʙʦʨʙʘʪʘ ʠʤ ʩʨʝʱʫ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʦʨʲʞʠʷ ʟʘ ʤʘʩʦʚʦ ʫʥʠʱʦʞʝʥʠʝ, ʥʝʟʘʢʦʥʝʥ ʪʨʘʬʠʢ ʥʘ 

ʦʨʲʞʠʝ ʠ ʪʝʨʦʨʠʟʲʤ; ʦʭʨʘʥʘʪʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʥʘ ʦʙʝʢʪʠ ʠ ʩʠʩʪʝʤʠ ʦʪ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬ-

ʨʘʩʪʨʫʢʪʫʨʘ. ʆʩʚʝʥ ʪʦʚʘ ʯʣ. 30 ʦʪ ʟʘʢʦʥʘ ʟʘ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʲʪʨʝʰʥʠʪʝ ʚʦʜʥʠ ʧʲʪʠʱʘ ʠ 

ʧʨʠʩʪʘʥʠʱʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʜʘʚʘ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʄʦʨʩʢʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʠ ʥʘ ʦʨʛʘʥʠʪʝ 

ʥʘ ʄɺʈ, ʠ ʥʘ ʄʆ ʚ ʧʨʝʜʝʣʠʪʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʤʦʨʩʢʠ ʚʦʜʠ ʠ ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʤʦʨʝ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʯʫʞʜʝʩʪʨʘʥʝʥ ʥʝʚʦʝʥʝʥ ʢʦʨʘʙ:  

¶ ʜʘ ʧʦʠʩʢʘʪ ʜʘ ʚʜʠʛʥʝ ʜʲʨʞʘʚʥʦʪʦ ʩʠ ʟʥʘʤʝ; 

¶ ʜʘ ʤʫ ʦʪʧʨʘʚʷʪ ʩʲʦʪʚʝʪʥʠ ʟʘʧʠʪʚʘʥʠʷ ʧʨʠ ʩʲʤʥʝʥʠʝ ʟʘ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʤʠʨʥʦ 
ʧʨʝʤʠʥʘʚʘʥʝ; 

¶ ʜʘ ʤʫ ʧʨʝʜʣʦʞʘʪ ʜʘ ʠʟʤʝʥʠ ʢʫʨʩʘ ʩʠ, ʘʢʦ ʪʦʡ ʚʦʜʠ ʢʲʤ ʟʘʙʨʘʥʝʥ ʟʘ ʧʣʘʚʘʥʝ ʨʘʡʦʥ; 

¶ ʜʘ ʛʦ ʩʧʨʘʪ ʠ ʜʘ ʠʟʚʲʨʰʘʪ ʧʨʦʚʝʨʢʘ ʠʣʠ ʜʘ ʛʦ ʟʘʜʲʨʞʘʪ, ʘʢʦ ʥʝ ʦʪʛʦʚʦʨʠ ʥʘ ʦʪʧʨʘʚʝʥʦʪʦ ʤʫ 
ʟʘʧʠʪʚʘʥʝ ʠʣʠ ʥʘʨʫʰʠ ʟʘʢʦʥʘ ʠʣʠ ʢʦʛʘʪʦ ʪʘʢʠʚʘ ʤʝʨʢʠ ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ ʜʦʛʦʚʦʨ, 

ʧʦ ʢʦʡʪʦ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʝ ʩʪʨʘʥʘ; 

¶ ʜʘ ʛʦ ʩʧʠʨʘʪ ʠ ʘʨʝʩʪʫʚʘʪ ʚ ʧʨʝʜʚʠʜʝʥʠʪʝ ʦʪ ʟʘʢʦʥʘ ʩʣʫʯʘʠ; 

¶ ʜʘ ʩʥʝʤʘʪ ʦʪ ʥʝʛʦ ʠ ʜʘ ʟʘʜʲʨʞʘʪ ʣʠʮʘʪʘ, ʠʟʚʲʨʰʠʣʠ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʠ ʜʘ ʛʠ ʧʨʝʜʘʚʘʪ ʥʘ ʩʣʝʜ-

ʩʪʚʝʥʠʪʝ ʦʨʛʘʥʠ, ʢʘʪʦ ʫʚʝʜʦʤʷʪ ʧʨʦʢʫʨʦʨʘ ʚ ʩʨʦʢ ʜʦ 24 ʯʘʩʘ. 

ɺ ʩʣʫʯʘʡ, ʯʝ ʯʫʞʜʝʩʪʨʘʥʥʠʷʪ ʥʝʚʦʝʥʝʥ ʢʦʨʘʙ ʦʪʢʘʞʝ ʜʘ ʩʧʨʝ ʠʣʠ ʩʝ ʚʲʟʧʨʦʪʠʚʠ ʥʘ ʟʘʜʲʨʞʘʥʝ-

ʪʦ ʤʫ, ʠʣʠ ʧʨʠʙʝʛʥʝ ʜʦ ʥʘʩʠʣʩʪʚʝʥʠ ʜʝʡʩʪʚʠʷ, ʦʨʛʘʥʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦ-

ʪʠ ʠ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʤʦʛʘʪ ʜʘ ʚʟʝʤʘʪ ʩʲʦʪʚʝʪʥʠ ʧʨʠʥʫʜʠʪʝʣʥʠ ʤʝʨʢʠ, ʚʢʣʶʯʠ-

ʪʝʣʥʦ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʦʨʲʞʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ. ʇʨʝʜʦʩʪʘʚʝʥʠʪʝ ʩʭʦʜʥʠ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʠʥʩʪʠʪʫʮʠʠ, ʘ ʧʦʥʷʢʦʛʘ ʠ ʧʨʝʧʦʢʨʠʚʘʥʝʪʦ ʥʘ ʧʨʘʚʦʤʦʱʠʷ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʪʝʟʠ ʩʣʫʞʙʠ ʜʘ ʠʟʧʲʣ-

ʥʷʚʘʪ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ ʠ ʟʘʜʘʯʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʦ ʙʲʨʟʦʜʝʡʩʪʚʠʝ ʠ ʠʢʦʥʦʤʠʷ ʥʘ ʨʝ-

ʩʫʨʩʠ. ʊʦʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʝ ʧʨʝʜʚʠʜʝʥʦ ʚ ʥʦʨʤʘʪʠʚʥʘʪʘ ʨʘʤʢʘ, ʢʦʷʪʦ ʩʲʟʜʘʚʘʪ 

ʟʘʢʦʥʠʪʝ. ʊʘʢʘ ʦʩʚʝʥ ʚ ɿʄɺʈ, ɿʆɺʉ ʠ ɿʄʇɺʇʇ, ʪʘʢʦʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʚ ɿʘʢʦʥʘ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʊʦʟʠ ʟʘʢʦʥ 

ʜʘʚʘ ʣʝʛʘʣʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ, ʨʝʛʣʘʤʝʥʪʠʨʘ ʦʨʛʘʥʠʪʝ, ʫʯʘʩʪʚʘ-

ʱʠ ʚ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʨʝʜʘ ʟʘ ʪʷʭʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ. ʆʩʚʝʥ ʪʦʚʘ 

ʯʣ. 3 ʥʘ ʪʦʟʠ ʟʘʢʦʥ ʧʨʝʜʚʠʞʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʠʪʝ ʫʯʘʩʪʚʘʱʠ ʚ ʟʘʱʠʪʘʪʘ ʥʘ ʥʘʮʠʦ-

ʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʯʨʝʟ ʧʠʩʤʝʥʘ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷ, ʨʘʙʦʪʥʠ ʩʨʝʱʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʨʘʙʦʪ-
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ʥʠ ʛʨʫʧʠ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʦʨʜʠʥʠʨʘʥʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʬʦʨʤʠ ʩʲʦʙʨʘʟʥʦ ʪʷʭʥʘʪʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʢʘʢʪʦ ʠ ʛʠ ʟʘʜʲʣʞʘʚʘ ʜʘ ʩʝ ʠʥʬʦʨʤʠʨʘʪ ʠ ʩʲʛʣʘʩʫʚʘʪ ʜʝʡʩʪʚʠʷʪʘ ʩʠ ʧʨʠ ʧʦʩʪʲʧʚʘ-

ʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʠʥʪʝʨʝʩ ʟʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʨʫʛ ʦʨʛʘʥ ʠʣʠ ʩʪʨʫʢʪʫʨʘ. ɿʘʢʦʥʲʪ ʧʨʝʜʚʠʞʜʘ ʩʲʟ-

ʜʘʚʘʥʝ ʥʘ ʢʦʥʩʫʣʪʘʪʠʚʝʥ ʦʨʛʘʥ - ʩʲʚʝʪ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ ʢʲʤ ʄʠʥʠʩʪʝʨʩʢʠ ʩʲʚʝʪ ʚ ʢʦʡʪʦ ʩʘ ʚʢʣʶ-

ʯʝʥʠ ʤʠʥʠʩʪʲʨʲʪ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ; ʤʠʥʠʩʪʲʨʲʪ ʥʘ ʦʪʙʨʘʥʘʪʘ; ʤʠʥʠʩʪʲʨʲʪ ʥʘ ʚʲʥʰʥʠʪʝ ʨʘ-

ʙʦʪʠ; ʤʠʥʠʩʪʲʨʲʪ ʥʘ ʬʠʥʘʥʩʠʪʝ;  ʥʘʯʘʣʥʠʢʲʪ ʥʘ ʦʪʙʨʘʥʘʪʘ; ʛʣʘʚʥʠʷʪ ʩʝʢʨʝʪʘʨ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ 

ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ; ʧʨʝʜʩʝʜʘʪʝʣʷʪ ʥʘ ɼʲʨʞʘʚʥʘ ʘʛʝʥʮʠʷ "ʅʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ"; ʧʨʝʜʩʝʜʘ-

ʪʝʣʷʪ ʥʘ ɼʲʨʞʘʚʥʘ ʘʛʝʥʮʠʷ "ʈʘʟʫʟʥʘʚʘʥʝ"; ʜʠʨʝʢʪʦʨʲʪ ʥʘ ʉʣʫʞʙʘ "ɺʦʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ"; ʥʘʯʘʣ-

ʥʠʢʲʪ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʣʫʞʙʘ ʟʘ ʦʭʨʘʥʘ; ʩʝʢʨʝʪʘʨʷʪ ʥʘ ʉʲʚʝʪʘ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ; ʜʚʘʤʘ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʥʘ ʧʨʝʟʠʜʝʥʪʘ ʥʘ ʨʝʧʫʙʣʠʢʘʪʘ, ʠʟʨʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʥʝʛʦ ʩ ʫʢʘʟ. ʀʥʪʝʨʝʩʥʦʪʦ ʚ ʪʦʟʠ ʩʲʩ-

ʪʘʚ ʥʘ ʩʲʚʝʪʘ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ ʝ, ʯʝ ʚ ʥʝʛʦ ʥʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʲʦʙʱʝʥʠʷʪʘ ʠʣʠ ʧʦʥʝ ʥʘ ʥʝʛʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪ-

ʙʝʣʝʞʠ, ʯʝ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʲʦʙʱʝʥʠʷʪʘ ʦʪʛʦʚʘ-

ʨʷ ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʥʘ ʩʪʨʘʥʘʪʘ ʚ ʤʠʨʥʦ ʚʨʝʤʝ, ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʘʚʪʦʤʦʙʠʣʥʠʷʪ, 

ʚʲʟʜʫʰʥʠʷʪ ʤʦʨʩʢʠʷʪ ʠ ʨʝʯʝʥ ʪʨʘʥʩʧʦʨʪ, ʪʝʣʝʬʦʥʥʠʪʝ, ʪʝʣʝʛʨʘʬʥʠʪʝ, ʤʦʙʠʣʥʠʪʝ ʠ ʧʦʱʝʥʩʢʠ 

ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʫʩʣʫʛʠ, ʨʝʛʫʣʠʨʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʛʨʘʞʜʘʥʩʢʦʪʦ ʤʦʨʝʧʣʘʚʘʥʝ ʠ ʚʲʟʜʫʭʦʧʣʘʚʘʥʝ. 

ɼʨʫʛ ʤʦʤʝʥʪ ʚ ɿʋʌʉɿʅʉ ʝ ʬʘʢʪʘ, ʯʝ ʪ. 3 ʦʪ ʧʘʨʘʛʨʘʬ 1 ʦʪ ʧʨʝʭʦʜʥʠʪʝ ʠ ʟʘʢʣʶʯʠʪʝʣʥʠ ʨʘʟʧʦʨʝʜ-

ʙʠ ʥʘ ʟʘʢʦʥʘ ʜʝʬʠʥʠʨʘ ʧʦʥʷʪʠʝʪʦ Ăʢʨʠʟʘò ʢʘʪʦ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ ʥʘʨʫʰʘʚʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʥʘʮʠʦ-

ʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʮʝʣʝʥʘʩʦʯʝʥʠ ʜʝʡʩʪʚʠʷ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʷ ʥʘ ʣʠʮʘ, ʛʨʫʧʠ ʠʣʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ʀʥʪʝʨʝʩʝʥ ʝ ʬʘʢʪʘ, ʯʝ ɿʆɺʉ ʚ ʩʚʦʷ ʧʘʨʘʛʨʘʬ 1 ʦʪ ʧʨʝʭʦʜʥʠʪʝ ʠ ʟʘʢʣʶʯʠʪʝʣʥʠ ʨʘʟʧʦʨʝʜ-

ʙʠ, ʪ.20 ʛʣʘʩʠ "ʂʨʠʟʘ ʝ ʥʝʩʪʘʙʠʣʥʦʩʪ ʚ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʠ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʬʝʨʘ, ʧʨʝʜʠʟʚʠʢʚʘʱʘ 

ʨʷʟʢʘ ʧʨʦʤʷʥʘ ʥʘ ʫʩʪʘʥʦʚʝʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ.ò, ʪ.ʝ. ʩʲʱʝʩ-

ʪʚʫʚʘʪ ʜʚʝ ʣʝʛʘʣʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʦʥʷʪʠʝʪʦ ʢʨʠʟʘ ʢʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʢʦʝ ʧʦʥʷʪʠʝ ʱʝ ʩʝ 

ʠʟʧʦʣʟʚʘ ʚʦʜʠ ʜʦ ʨʘʟʣʠʯʥʠ ʧʦʩʣʝʜʩʪʚʠʷ. ɼʨʫʛ ʟʘʢʦʥ, ʚ ʢʦʡʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʠ ʦʩʪʘʥʘʣʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʝ ɿʘʢʦʥʘ ʟʘ ʧʨʦ-

ʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʦʨʠʟʤʘ(ɿʇʊ). ʊʦʟʠ ʟʘʢʦʥ ʧʨʝʜʚʠʞʜʘ ʧʣʘʥʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʦʨʠʟʤʘ, ʚ ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʨʤʠʷ, 

ʟʘ ʢʦʝʪʦ ʪʦʟʠ ʟʘʢʦʥ ʜʘʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʚʦʝʥʥʦʩʣʫʞʝʱʠʪʝ ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʘʨʤʠʷ. 

ʊʝʟʠ ʧʨʘʚʦʤʦʱʠʷ ʦʙʘʯʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʫʧʨʘʞʥʷʚʘʥʠ ʩʘʤʦ ʧʦ ʚʨʝʤʝ ʥʘ ʫʯʘʩʪʠʝ ʥʘ ʚʦʝʥʥʦʩʣʫʞʝ-

ʱʠʪʝ ʚ ʦʧʝʨʘʮʠʷ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʦʨʠʟʤʘ. ʆʩʚʝʥ ʪʦʚʘ ɿʇʊ ʧʨʝʜʚʠʞʜʘ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 

ʧʣʘʥʦʚʝ ʥʘ ʤʝʩʪʥʦ ʥʠʚʦ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʩʲʛʣʘʩʫʚʘʥʠ ʩ ʄɺʈ ʠ ɼɸʅʉ, ʥʦ ʥʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʩʲʛʣʘ-

ʩʫʚʘʥʝ ʩ ʥʘʯʘʣʥʠʢʘ ʥʘ ʛʘʨʥʠʟʦʥʘ ʠʣʠ ʜʨʫʛ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʢʘʪʦ ʧʨʠ ʪʦʚʘ ʟʘʢʦ-

ʥʘ ʥʝ ʧʨʝʜʚʠʞʜʘ ʤʝʭʘʥʠʟʲʤ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ, ʘ ʟʘ ʪʦʚʘ ʧʨʝʧ-

ʨʘʱʘ ʢʲʤ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ.  

ʆʪ ʥʘʧʠʩʘʥʦʪʦ ʜʦ ʪʫʢ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʧʨʘʚʥʘ ʨʘʤʢʘ, ʢʦʷʪʦ ʨʝʛ-

ʣʘʤʝʥʪʠʨʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ ʛʘʨʘʥʪʠʨʘʱʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʦʧʨʝʜʝʣʷ  ʧʨʘʚʦʤʦ-

ʱʠʷʪʘ ʥʘ ʪʝʭʥʠʪʝ ʦʨʛʘʥʠ, ʢʘʪʦ ʜʦʨʠ ʥʘ ʤʦʤʝʥʪʠ ʧʨʝʜʚʠʞʜʘ ʜʫʙʣʠʨʘʥʝ ʥʘ ʧʨʘʚʦʤʦʱʠʷ ʠ ʬʫʥʢʮʠʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʲʱʝʩʪʚʫʚʘʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʨʘʟʥʦʪʠ, ʢʘʪʦ ʜʫʙʣʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʷ, ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʜʝʡʩʪʚʠʷ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʦʨʛʘʥʠ ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʩʠʪʫʘʮʠʷ, ʢʦʝʪʦ ʧʨʝʯʠ ʥʘ ʜʦʙʨʦʪʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ ʠ ʪʝʭʥʠʪʝ ʦʨʛʘʥʠ. 

ʅʘʯʠʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ ʠ ʢʦʥʢʨʝʪʥʠʪʝ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ ʦʪ ʪʝʭ-

ʥʠʪʝ ʦʨʛʘʥʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʩʝ ʨʝʛʣʘʤʝʥʪʠʨʘ ʯʨʝʟ ʨʝʜʠʮʘ ʧʦʜʟʘʢʦʥʦʚʠ ʥʦʨʤʘʪʠʚʥʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʘʢʪʦʚʝ. ʊʘʢʘ ʥʘ ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʨʝʞʠʤʘ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝ ʧʨʠ ʚʲʚʝʞ-

ʜʘʥʝ ʥʘ ʚʦʝʥʥʦ ʧʦʣʦʞʝʥʠʝ, ʧʦʣʦʞʝʥʠʝ ʥʘ ʚʦʡʥʘ ʠʣʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʦʪʙʨʘʥʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʘʨʝʜʙʘ ˉ ʅ-8 ʦʪ 9 ʤʘʨʪ 2011 ʛ. ʟʘ ʨʝʞʠʤʘ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘ-

ʥʝ ʚ ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʤʦʨʝ, ʚʲʪʨʝʰʥʠʪʝ ʚʦʜʠ, ʧʨʠʩʪʘʥʠʱʘʪʘ ʠ ʨʝʡʜʦʚʝʪʝ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʦʪʙ-

ʨʘʥʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʦʙʥ. ɼɺ. ʙʨ. 23 ʦʪ 22 ʤʘʨʪ 2011ʛ. ɽʜʠʥ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠʪʝ ʘʢʪʦʚʝ ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ ʝ ʠʥʩʪʨʫʢʮʠʷ ˉ ʄ-3 ʦʪ 18 ʶʣʠ 2011 ʛ. ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ, ʦʙʥ. ɼɺ. ʙʨ.60 ʦʪ 

5 ʘʚʛʫʩʪ 2011 ʛ., ʠʟʤ. ʠ ʜʦʧ. ɼɺ. ʙʨ.15 ʦʪ 24 ʬʝʚʨʫʘʨʠ 2015 ʛ. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʧʨʝʜʚʠʞʜʘ ʨʝʜʘ ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʠʪʝ ʥʘ ʄɺʈ ʠ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʢʘʪʦ ʦʧʨʝʜʝʣʷ ʨʝʜʘ 

ʟʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʆɼʎ ʥʘ ʄɺʈ ʠ ɺʂʎ, ʜʘʚʘ ʦʛʨʘʥʠʯʝʥʠ ʧʨʘʚʦʤʦʱʠʷ ʥʘ ʚʲʦʨʲʞʝ-
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ʥʠʪʝ ʩʠʣʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʭʨʘʥʘʪʘ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ. ɺ ʤʠʨʥʦ ʚʨʝʤʝ ʠ ʧʨʠ ʦʙʷʚʷʚʘʥʝ ʥʘ ʠʟ-

ʚʲʥʨʝʜʥʦ ʧʦʣʦʞʝʥʠʝ ʠʥʩʪʨʫʢʮʠʷʪʘ ʧʨʝʜʚʠʞʜʘ ʂʦʤʘʥʜʠʨʘ ʥʘ ɺʄʉ ʠ ʥʘʯʘʣʥʠʢʘ ɻɼɻʇ ʜʘ ʩʲʛʣʘ-

ʩʫʚʘʪ ʧʣʘʥʦʚʝʪʝ ʩʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʨʝʜʘ ʟʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʢʘʩʘʝʱʘ ʥʘʙ-

ʣʶʜʝʥʠʝʪʦ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʚ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. ʏʣ.9, 

ʘʣ. 3 ʦʪ ʠʥʩʪʨʫʢʮʠʷʪʘ ʛʣʘʩʠ, ʯʝ ʧʦ ʠʩʢʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʷ ʜʝʞʫʨʝʥ ʥʘ ɻɼɻʇ ʚ ɹʫʨʛʘʩ ʦʧʝʨʘʪʠʚʥʠ-

ʷʪ ʜʝʞʫʨʝʥ ʥʘ ɺʦʝʥʥʦʤʦʨʩʢʠʪʝ ʩʠʣʠ ʨʘʟʨʝʰʘʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʙʨʝʛʦʚʠ ʠ ʢʦʨʘʙʥʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ 

ʩʪʘʥʮʠʠ ʥʘ ʦʪʜʝʣʥʠ ʨʘʡʦʥʠ ʠ ʫʯʘʩʪʲʮʠ ʚ ʠʥʪʝʨʝʩ ʥʘ ʦʭʨʘʥʘʪʘ ʥʘ ʤʦʨʩʢʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʩʪʨʘʥʘʪʘ. 

ʊʫʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʠʥʩʪʨʫʢʮʠʷʪʘ ʥʝ ʧʨʝʜʚʠʞʜʘ ʦʙʨʘʪʝʥ ʤʝʭʘʥʠʟʲʤ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʜʦ 

ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʩʝ ʥʘʨʫʰʘʚʘ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ, ʘ ʠʤʝʥʥʦ ʧʨʠʥ-

ʮʠʧʘ ʥʘ ʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʘʢʘʚʘ ʠʥʩʪʨʫʢʮʠʷ ʝ 

ʧʨʠʟʥʘʢ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʘʪʘ. ɿʘ ʩʨʘʚʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝ-

ʣʝʞʠ, ʯʝ ʠʥʩʪʨʫʢʮʠʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʄʆ ʠ ʜʨʫʛʠ ʚʝʜʦʤʩʪʚʘ ʩʣʝʜʚʘ ʪʝ ʧʲʨʚʘ ʜʘ ʙʲʜʘʪ 

ʦʙʩʲʞʜʘʥʠ, ʫʪʚʲʨʜʝʥʠ ʠ ʧʨʠʝʪʠ ʢʘʪʦ ʥʘ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʄʆ ʠ ʅʉʆ. 

ɼʨʫʛ ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʘʢʪ, ʢʦʡʪʦ ʨʝʛʣʘʤʝʥʪʠʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝ ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ ʟʘ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʦʨʠʟʤʘ, ʧʨʠʝʪ ʦʪ ʄʠʥʠʩʪʝʨʩʢʠ ʩʲʚʝʪ ʧʨʝʟ 2017 ʛ., ʢʦʡʪʦ ʧʨʝʜʚʠʞʜʘ ʢʦʤʧʣʝʢʩ ʦʪ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʪʝʧʝʥʠ ʥʘ ʟʘʧʣʘʭʘ ʦʪ ʪʝʨʦʨʠʩʪʠʯʝʥ ʘʢʪ, ʢʘʢʪʦ ʠ ʨʘʟʧʨʝʜʝʣʷ ʦʪʛʦʚʦʨ-

ʥʦʩʪʠʪʝ ʤʝʞʜʫ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʪʦʟʠ ʧʣʘʥ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟ-

ʰʠʨʷʚʘ ʢʨʲʛʘ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʝʨʢʠ ʧʨʦʪʠʚ ʪʝʨʦʨʠʟʤʘ ʠ ʧʨʠ 

ʫʯʘʩʪʠʝ ʚ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʘ ʦʧʝʨʘʮʠʷ ʢʘʪʦ ʧʨʝʜʚʠʞʜʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʅʘʮʠʦʥʘʣʝʥ ʦʧʝʨʘʪʠʚʝʥ ʱʘʙ 

/ʅʆʑ/, ʢʦʡʪʦ ʜʘ ʨʲʢʦʚʦʜʠ ʠ ʢʦʦʨʜʠʥʠʨʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ ʧʨʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ 

ʪʝʨʦʨʠʟʤʘ. ʊʦʟʠ ʧʣʘʥ ʩʲʱʦ ʧʨʝʜʚʠʞʜʘ ʠ ʜʝʡʥʦʩʪʠ ʥʘ ʄɺʈ ʠ ʄʆ ʧʦ ʟʘʱʠʪʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʦʙʝʢʪʠ ʠ ʦʙʝʢʪʠ ʦʪ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʩʪʨʘʥʘʪʘ. ʊʫʢ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʲʧ-

ʨʝʢʠ ʯʝ ɿʆɺʉʈɹ ʧʨʝʜʚʠʞʜʘ ʫʯʘʩʪʠʝ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʚ ʧʦʜʦʙʝʥ ʚʠʜ ʦʧʝʨʘʮʠʠ ʪʦ ʦʪʥʦʚʦ ʥʝ 

ʩʲʱʝʩʪʚʫʚʘ ʤʝʭʘʥʠʟʲʤ ʧʦ ʢʦʡʪʦ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʦʪ ɹɸ ʜʘ ʙʲʜʘʪ ʧʨʠʚʣʠʯʘʥʠ ʚ ʧʦʜʦʙʝʥ ʚʠʜ ʜʝʡ-

ʥʦʩʪʠ ʚ ʤʠʨʥʦ ʚʨʝʤʝ. ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʘʢʪʦʚʝ ʢʦʠʪʦ ʨʝʛʣʘʤʝʥʪʠʨʘʪ ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʪʷʭ ʢʘʪʦ ʅʘʨʝʜʙʘ ʟʘ ʫʩʣʦʚʠʷʪʘ ʠ ʨʝʜʘ ʟʘ ʧʦʩ-

ʪʠʛʘʥʝ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʢʦʨʘʙʠʪʝ, ʧʨʠʩʪʘʥʠʱʘʪʘ ʠ ʧʨʠʩʪʘʥʠʱʥʠʪʝ ʨʘʡʦʥʠ, ʧʨʠʝʪʘ ʩ ʇʄʉ ˉ 374 ʦʪ 

25.11.2014 ʛ., ʦʙʥ. ɼɺ. ʙʨ. 99 ʦʪ 2 ʜʝʢʝʤʚʨʠ 2014ʛ., ʀʥʩʪʨʫʢʮʠʷ ˉ 8121ʟ-1244 ʦʪ 14 ʦʢʪʦʤʚʨʠ 

2015 ʛ. ʟʘ ʥʘʙʣʶʜʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʩʧʝʮʠʬʠʯʥʘʪʘ ʦʭʨʘʥʠ-

ʪʝʣʥʘ ʜʝʡʥʦʩʪ ʟʘ ʫʯʘʩʪʠʝ ʚ ʤʝʨʢʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʣʝʪʠʱʥʘ ʩʠʛʫʨʥʦʩʪ ʚ ʦʙʱʝʩʪʚʝʥʠʪʝ ʟʦʥʠ ʠ 

ʧʝʨʠʤʝʪʲʨʘ ʥʘ ʣʝʪʠʱʘʪʘ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʠ ʤʝʨʢʠ ɼɺ, ʙʨ. 83 ʦʪ 27 ʦʢʪʦʤʚʨʠ 2015 ʛ., ʚ 

ʩʠʣʘ ʦʪ 31.10.2015 ʛ., ʀʥʩʪʨʫʢʮʠʷ ˉ 8121ʟ-915 ʦʪ 1 ʜʝʢʝʤʚʨʠ 2014 ʛ. ʟʘ ʫʩʣʦʚʠʷʪʘ ʠ ʨʝʜʘ ʟʘ ʦʩʲ-

ʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʟʘʱʠʪʘ ʧʨʠ ʥʘʚʦʜʥʝʥʠʷ, ʠʟʜʘʜʝʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ 

ʨʘʙʦʪʠ, ʦʙʥ. ɼɺ. ʙʨ.101 ʦʪ 9 ʜʝʢʝʤʚʨʠ 2014 ʛ. ʠ ʜʨ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʢʘʪʦ ʠʟʚʦʜ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ, 

ʯʝ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʧʦʜʟʘʢʦʥʦʚʘ ʨʘʤʢʘ, ʢʦʷʪʦ ʨʝʛʣʘʤʝʥʪʠʨʘ ʢʦʥʢʨʝʪʥʠʪʝ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠʪʝ ʚ ʤʥʦʛʦ ʩʣʫʯʘʡ ʨʝʛʫʣʠʨʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʦʪʥʦʰʝʥʠʷ ʝʜʥʦʩʪʨʘʥʥʦ, ʩʘʤʦ ʚ ʧʦʣ-

ʟʘ ʥʘ ʝʜʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ ʢʘʪʦ ʥʘʨʫʰʘʚʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪ ʤʝʞʜʫ ʪʷʭ. ʆʩʚʝʥ ʪʦʚʘ 

ʪʘʟʠ ʨʘʤʢʘ ʝ ʥʝʧʲʣʥʘ, ʧʦʨʘʜʠ ʬʘʢʪʘ ʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʥʘʨʝʜʙʠ ʠ ʠʥʩʪʨʫʢʮʠʠ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ 

ʩʘʤʦ ʤʝʞʜʫ ʦʪʜʝʣʥʠ ʚʝʜʦʤʩʪʚʘ, ʘ ʥʝ ʤʝʞʜʫ ʚʩʠʯʢʠ ʠʥʩʪʠʪʫʮʠʠ ʠʤʘʱʠ ʧʨʘʚʦʤʦʱʠʷ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʜʘʜʝʥʠʷ ʨʘʡʦʥ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʟʘʱʠʪʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ 

ʥʘʣʦʞʝʥ ʥʘʮʠʦʥʘʣʥʠʷʪ ʩʫʚʝʨʝʥʠʪʝʪ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʤʦʨʩʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʧʨʠʩʪʘʥʠʱʘʪʘ, ʬʘʨ-

ʚʘʪʝʨʠʪʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʦʙʝʢʪʠ ʠ ʦʙʝʢʪʠʪʝ ʦʪ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʟʦʥʘʪʘ ʜʘ ʙʲʜʘʪ 

ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʠ. ɺʠʜʥʦ ʦʪ ʛʦʨʝʥʘʧʠʩʘʥʦʪʦ ʦʙʘʯʝ ʟʘ ʪʦʚʘ ʠʤʘ ʨʝʜʠʮʘ ʧʨʘʚʥʦ-ʥʦʨʤʘʪʠʚʥʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʧʨʝʯʢʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʩʪʨʘʥʝʥʠ, ʯʨʝʟ ʜʦʧʲʣʚʘʥʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ 

ʠ ʧʨʦʤʷʥʘ ʥʘ ʧʦʜʟʘʢʦʥʦʚʠʪʝ ʥʦʨʤʘʪʠʚʥʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʘʢʪʦʚʝ, ʢʦʝʪʦ ʜʘ ʜʘʜʝ ʦʩʥʦʚʘ ʟʘ ʧʲʣ-

ʥʦʮʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʮʠʠ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʂʘʪʦ ʜʦʙʲʨ ʧʨʠʤʝʨ ʦʪ ʤʠʥʘ-

ʣʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʀʥʩʪʨʫʢʮʠʷ ˉ I ï 121 ʦʪ 29 ʶʣʠ 1992ʛ. ʟʘ ʨʝʜʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʦʨʛʘʥʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ 

ʪʨʘʥʩʧʦʨʪʘ, ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʦʪʦ ʨʘʟʚʠʪʠʝ, ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʧʦʟʝʤʣʝʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʤʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʩ ʢʦʥʪʨʦʣʥʠ ʧʨʘʚʦʤʦʱʠʷ ʧʦ ʩʤʠʩʲ-

ʣʘ ʥʘ ʟʘʢʦʥʘ ʟʘ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʟʠ ʠʥʩʪʨʫʢʮʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʲʚʤʝʩʪʥʦ ʦʪ ʤʠʥʠʩʪʝʨʩʪ-
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ʚʘʪʘ, ʢʦʠʪʦ ʩʘ ʠʤʘʣʠ ʢʦʥʪʨʦʣʥʠ ʧʨʘʚʦʤʦʱʠʷ ʧʦ ʟʘʢʦʥʘ ʟʘ ʤʦʨʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʩʪʘʥʦʚʷʚʘ 

ʪʦʯʥʠ ʠ ʷʩʥʠ ʧʨʘʚʠʣʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ  ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʠʪʝ ʚ ʟʘʢʦʥʘ ʠʥʩʪʠʪʫ-

ʮʠʠ. 
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ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʅɸʎʀʆʅɸʃʅɸʊɸ ʉʀɻʋʈʅʆʉʊ, ɹɸɿʀʈɸʅʆ 

ʅɸ ʉʇʆʉʆɹʅʆʉʊʀʊɽ 

 

ʄʘʢʩʠʤ ʄ. ɸʣʘʰʢʠ 
 

ɸʜʨʝʩ ʟʘ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷ: 1092 ʛʨ. ʉʦʬʠʷ, ʫʣ. ɼʷʢʦʥ ʀʛʥʘʪʠʠ ˉ 3, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʪʙʨʘʥʘʪʘ, 

ʜʠʨʝʢʮʠʷ Ăʆʪʙʨʘʥʠʪʝʣʥʘ ʘʢʚʠʟʠʮʠʷò 
 

 

ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ [1] ʠʟʠʩʢʚʘ ʦʧʪʠʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ (ʪ. 4), ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 

ʦʪʢʨʠʪʦʩʪ, ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʦʪʛʦʚʦʨʥʦʩʪ ʧʨʠ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʩʠʛʫʨ-

ʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʠ ʠʟʧʲʣʥʠʪʝʣʩʢʠʪʝ ʜʝʡʥʦʩʪʠ (ʪ. 18), ʢʘʢʪʦ ʠ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ, ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʠ ʦʪʯʝʪʥʦʩʪʪʘ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ 

ʠ ʷʩʥʦ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʜʲʣʞʝʥʠʷʪʘ ʠ ʧʨʘʚʦʤʦʱʠʷʪʘ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ 

ʨʘʚʥʠʱʘ ʚ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ (ʪ. 69). ʉʪʨʘʪʝʛʠʷʪʘ ʦʧʨʝʜʝʣʷ ʠ ʤʠʩʠʠʪʝ ʠ ʟʘʜʘʯʠʪʝ, 

ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʦʪʛʦʚʦʨʥʠʪʝ ʟʘ ʥʝʡʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʚʝʜʦʤʩʪ-

ʚʘ, ʢʘʢʪʦ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ï ʦʪʙʨʘʥʠʪʝʣʥʠ, ʥʘ ʄɺʈ ʠ 

ʥʘ ʜʨʫʛʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʩʪʨʫʢʪʫʨʥʠ ʟʚʝʥʘ. ʉʲʱʠʪʝ ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠ ʩʧʝ-

ʮʠʘʣʥʦ ʨʘʟʚʠʪʠ ʚ ʦʪʜʝʣʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠ ï ʧʨʦʛʨʘʤʠ, ʩʪʨʘʪʝʛʠʠ, ʢʦʥʮʝʧʮʠʠ ʠ ʜʨ. 

ʉʧʦʩʦʙʥʦʩʪʪʘ [5, 6] ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʠʩʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʮʝʣ, 

ʦʧʝʨʘʪʠʚʥʘ ʮʝʣ ʠʣʠ ʟʘʜʘʯʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʦʪ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʊʷ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʩ-

ʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʞʝʣʘʥ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʝʪʠ 

ʩʪʘʥʜʘʨʪʠ. ʅʷʢʲʜʝ ʚ ʩʚʲʨʟʘʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʦʥʷʪʠʷʪʘ ʧʦʪʨʝʙʥʦʩʪ ʠ ʫʜʦʚʣʝʪʚʦʨʷ-

ʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ. ʇʦʪʨʝʙʥʦʩʪ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪ, ʥʫʞʜʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʟʘ 

ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʦʧʨʝʜʝʣʝʥʠ ʟʘʣʦʞʝʥʠ ʮʝʣʠ ʠ ʟʘʜʘʯʠ. ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʧʦʩʦʙʥʦʩʪ ʠ ʧʦʪʨʝʙ-

ʥʦʩʪ ʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʟʠʩʢʚʘʥʝʪʦ ʜʘ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ï ʚ ʝʜʠʥʠʷ ʩʣʫʯʘʡ ʟʘʜʦʚʦʣʷ-

ʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʘ ʚ ʜʨʫʛʠʷ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʪʝ ʩʘ ʩʨʦʜʥʠ ʧʦʥʷ-

ʪʠʷ, ʢʘʪʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪ ʩʝ ʷʚʷʚʘ ʬʫʥʢʮʠʷ (ʩ ʧʦ-ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʡʝʨʘʨʭʠʯʥʦʩʪ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʙʭʚʘʪ) ʥʘ ʧʦ-ʦʩʥʦʚʥʦʪʦ ʧʦʥʷʪʠʝ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪ.  
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ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʧʦʥʷʪʠʝʪʦ ʩʧʦʩʦʙʥʦʩʪ (ʠʣʠ ʥʝʦʙʭʦʜʠʤʘ ʩʧʦʩʦʙʥʦʩʪ) ʩʝ ʥʘʣʘʛʘ ʦʪ ʥʝʛʦʚʦʪʦ 

ʠʟʧʦʣʟʚʘʥʝ ʚʲʚ ʚʨʲʟʢʘ ʩʲʩ ʩʲʶʟʥʠʪʝ ʘʥʛʘʞʠʤʝʥʪʠ ʧʦ ʣʠʥʠʷ ʥʘ ɽʉ ʠ ʅɸʊʆ, ʢʘʢʪʦ ʠ ʚ ɽʚʨʦʧʘ ʠ 

ʉɸʑ ʢʘʪʦ ʮʷʣʦ, ʢʲʜʝʪʦ ʪʦ (Capability) ʝ ʰʠʨʦʢʦ ʠ ʦʩʥʦʚʥʦ ʪʨʝʪʠʨʘʥʦ ʚ ʩʚʲʨʟʘʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʠ 

ʜʦʢʫʤʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʦʙʱʠ ʪʘʢʠʚʘ. ʉʲʛʣʘʩʥʦ ʪʷʭ ʩʧʦʩʦʙʥʦʩʪʪʘ ʝ ʩʲʚʢʫʧʥʦʩʪ ʠ ʩʠʥʝʨʛʠʷ ʦʪ 

ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ: (DOTMLPFI/P ) [5, 6]: 

- ʜʦʢʪʨʠʥʠ (Doctrine) ï ʚʩʠʯʢʠ ʜʦʢʫʤʝʥʪʠ ʧʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ (Organization) ï ʥʝʦʙʭʦʜʠʤʠ ʝʣʝʤʝʥʪʠ ʠ ʬʫʥʢʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ (Training); 

- ʦʙʦʨʫʜʚʘʥʝ ʠ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ (Material); 

- ʢʦʤʘʥʜʚʘʥʝ ʠ ʦʙʫʯʝʥʠʝ (Leadership and Education); 

- ʣʠʯʝʥ ʩʲʩʪʘʚ (Personnel); 

- ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (Facilities); 

- ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʠʣʠ ʧʦʣʠʪʠʢʘ (Interoperabilities or Policy). 

ɿʘ ʧʦʩʪʠʛʘʥʝʪʦ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʟʠ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʪʨʫʢʪʫʨʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʟʘʜʦʚʦʣʷ-

ʚʘʥʝ ʥʘ ʪʝʭʥʠʷ ʜʝʬʠʮʠʪ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʘ ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠ-

ʝʪʦ ʥʘ ʪʝʟʠ ʩʪʨʫʢʪʫʨʠʪʝ (ʉʋʈʉ). ʀʜʝʦʣʦʛʠʷʪʘ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘ ʨʘʟʜʝʣʷʥʝ ʤʝʞʜʫ ʪʨʠ 

ʥʝʟʘʚʠʩʠʤʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ ʧʦʜʩʠʩʪʝʤʠ, ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʦʧʨʝʜʝʣʝʥʠ ʚʲʚ ʬʫʥʢʮʠʦʥʘʣʥʦ ʦʪʥʦʰʝʥʠʝ 

ʢʘʪʦ ʦʪʜʝʣʥʠ ʩʠʩʪʝʤʠ, ʥʘ ʬʫʥʢʮʠʠʪʝ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʦʪʥʦʩʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʷ-

ʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʚʲʚ ʚʝʜʦʤʩʪʚʦʪʦ ʠ ʪʷʭʥʘʪʘ ʧʨʠʦʨʠʪʠʟʘʮʠʷ, ʜʝʬʠʥʠʨʘʥʝ ʠ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ 

ʨʝʩʫʨʩʠʪʝ, ʠ ʟʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʘʢʚʠʟʠʮʠʷ, ʢʦʷʪʦ ʜʘ ʤʘʪʝʨʠʘʣʠʟʠʨʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ 

ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʤʠʩʠʷ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʥʘ ʚʝʜʦʤʩʪʚʦʪʦ. ɼʝʡʥʦʩʪʪʘ 

ʥʘ ʪʝʟʠ ʪʨʠ ʦʪʜʝʣʥʠ ʩʠʩʪʝʤʠ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʩʲʚʝʪʠ, ʢʘʪʦ ʢʦʣʝʢʪʠʚʥʠ ʢʦʥʩʫʣʪʘ-

ʪʠʚʥʠ ʦʨʛʘʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʚʝʜʦʤʩʪʚʦ, ʩ ʫʯʘʩʪʠʝʪʦ ʚ ʪʷʭ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 

ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʦʪʛʦʚʦʨʥʠ ʧʦʜʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ ʱʝ ʧʨʝʜʣʘʛʘʪ ʨʝʰʝʥʠʷ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʦʧʪʠʤʘʣʥʠʪʝ  ʧʲʪʠʱʘ ʟʘ ʪʷʭʥʦʪʦ ʟʘʜʦʚʦʣʷʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʘʟ-

ʧʦʣʘʛʘʝʤʠʪʝ ʙʶʜʞʝʪʥʠ ʩʨʝʜʩʪʚʘ. ʇʨʘʚʠʣʘʪʘ ʠ ʨʝʜʲʪ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʩʣʝʜʚʘ ʜʘ 

ʙʲʜʘʪ ʦʧʠʩʘʥʠ ʚ ʨʝʛʣʘʤʝʥʪʠʨʘʱ ʜʦʢʫʤʝʥʪ (ʧʨʘʚʠʣʥʠʢ, ʥʘʨʝʜʙʘ, ʚʲʪʨʝʰʥʠ ʧʨʘʚʠʣʘ, ʫʢʘʟʘʥʠʷ ʠʣʠ 

ʜʨ.), ʢʦʡʪʦ ʩʣʝʜ ʥʝʛʦʚʦʪʦ ʫʪʚʲʨʞʜʘʚʘʥʝ ʜʘ ʩʝ ʠʤʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ.  ʊʘʢʦʚʘ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʢʦʣʝʢʪʠʚʝʥ ʢʦʥʩʫʣʪʘʪʠʚʝʥ/ʩʲʚʝʱʘʪʝʣʝʥ ʦʨʛʘʥ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʩʭʚʘʱʘ ʙʫʢʚʘʣʥʦ, ʘ ʢʘʪʦ ʮʷʣʦʩʪʥʦ 

ʨʲʢʦʚʦʜʩʪʚʦ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʧʦ ʣʠʥʠʷ ʥʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ ʚ ʩʲ-

ʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ. 

ʎʝʣʪʘ ʥʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ ʝ ʜʘ ʩʲʟʜʘʜʝ ʧʦ-ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ 

ʨʝʘʣʠʟʠʨʘʥʝ ʢʘʢʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʜʝʡ-

ʥʦʩʪ, ʪʘʢʘ ʠ ʥʘ ʙʶʜʞʝʪʘ, ʩʲʛʣʘʩʥʦ ʩʲʦʪʚʝʪʥʠʪʝ ʙʶʜʞʝʪʥʠ ʧʨʦʛʨʘʤʠ, ʜʘ ʧʦʚʠʰʠ ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʠ 

ʝʬʠʢʘʩʥʦʩʪʪʘ ʧʨʠ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʩʨʝʜʩʪʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʤʠʩʠʠʪʝ, ʮʝʣʠʪʝ ʠ ʟʘ-

ʜʘʯʠʪʝ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʧʦ ʦʪʜʝʣʥʦ ʠ ʥʘ ʉʠʩʪʝʤʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ ʢʘʪʦ ʮʷʣʦ. ʆʩʚʝʥ ʪʦʚʘ 

ʱʝ ʨʘʟʧʨʝʜʝʣʠ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʠ ʱʝ ʙʲʜʝ ʦʩʥʦʚʘ ʠ ʟʘ ʧʦ-ʜʦʙʨʦ ʠʥʪʝʛʨʠ-

ʨʘʥʦ ʜʲʣʛʦʩʨʦʯʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʮʷʣʦʩʪʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ, ʢʘʪʦ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʧʦ ʚʘʞ-

ʥʦʩʪ ʤʷʩʪʦ ʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʥʠʪʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʢʦʨʫʧʮʠʦʥʥʠ ʧʨʘʢʪʠʢʠ. 

ɺ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʙʝ ʩʲʟʜʘʜʝʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ, ʥʘʨʝʯʝʥʘ ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚ-

ʣʝʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ (ʉʋʈɺʉ). ʊʷ ʙʝ ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʥʘ 

ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ (ʇʄʉ) [2] ˉ 301 ʦʪ 10.11.2004 ʛ., ʦʙʥʘʨʦʜʚʘʥʦ ʚ ʜʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢ (ɼɺ) ʙʨ. 

103 ʦʪ 23.11.2004 ʛ. ʉ ʥʝʛʦ ʩʝ ʧʨʠʝ ʇʣʘʥʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠʟʛʨʘʞʜʘʥʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʘ ɺʉ 

ʜʦ 2015 ʛ., ʢʘʢʪʦ ʠ ʛʨʘʬʠʮʠʪʝ ʠ ʨʘʟʯʝʪʠʪʝ ʢʲʤ ʥʝʛʦ. 

ʎʝʣʪʘ ʥʘ ʟʘʣʦʞʝʥʘʪʘ ʚ ʧʣʘʥʘ ʉʋʈɺʉ [5] ʝ ʦʩʠʛʫʨʷʚʘʥʝ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠ-

ʣʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʦʪ ʄʆ, ɹɸ ʠ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩ-

ʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙ-

ʨʘʥʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʯʨʝʟ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʟʘ ʦʪʙ-

ʨʘʥʘ ʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ. ʉʲʛʣʘʩʥʦ ʪʦʟʠ ʜʦʢʫʤʝʥʪ ʉʋʈɺʉ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʝ-

ʪʠʨʠ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʧʦʜʩʠʩʪʝʤʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʢʘʪʦ:  
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- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩʪʠ (ʅʆʉ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʧʨʝʜʝ-

ʣʷʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʠ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘʪʘ.  

- ʀʥʪʝʛʨʠʨʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʟʘ ʦʪʙʨʘʥʘ (ʀʉʋʈʆ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʩʫʨʩʠ ʟʘ ʦʪʙʨʘʥʘ ʠ ʢʦʛʘ ʠ ʢʘʢ ʪʝ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʧʦʩʪʠ-

ʛʘʥʝ ʥʘ ʜʝʬʠʥʠʨʘʥʠʪʝ ʠ ʧʦʜʨʝʜʝʥʠ ʧʦ ʧʨʠʦʨʠʪʝʪʠ (ʧʨʠʦʨʠʪʠʟʠʨʘʥʠ) ʅʆʉ.  

- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʦʪʙʨʘʥʠʪʝʣʥʘ ʘʢʚʠʟʠʮʠʷ (ʉʆɸ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʟʤʦʞʥʦ 

ʥʘʡ-ʦʧʪʠʤʘʣʥʠʷ ʥʘʯʠʥ, ʧʦ ʢʦʡʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʅʆʉ. 

- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ (ʋʏʈ). 

ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʅʆʉ ʠʥʠʮʠʠʨʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʉʋʈɺʉ. ʊʷ ʦʩʠʛʫʨʷʚʘ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ʠ ʜʦ-

ʢʫʤʝʥʪʠʨʘʥ ʧʨʦʮʝʩ ʥʘ ʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘ ʄʆ, ɹɸ ʠ 

ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʧʦʜʯʠʥʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ. ʉʠʩʪʝʤʘʪʘ ʠʟʛʦʪʚʷ ʩʝʨʠʷ Ăʧʨʦʜʫʢʪʠñ, ʢʦʠʪʦ 

ʜʦʢʫʤʝʥʪʠʨʘʪ ʨʝʰʝʥʠʷʪʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʷ ʚʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʜʨʫ-

ʛʠʪʝ ʧʦʜʩʠʩʪʝʤʠ. ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʠ ʟʘʣʦʞʝʥʠ ʚ ʧʣʘʥʘ ʧʘʨʘʤʝʪʨʠ ʩʘ ʧʨʦʜʫʢʪ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ ʥʘ 

ʅʆʉ. ʇʨʦʜʫʢʪʠ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ ʩʘ: ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʤʠʩʠʠʪʝ (ʧʠʩʤʝʥʦ ʦʧʠʩʘʥʠʝ), ʥʝʦʙʭʦʜʠʤʠ ʦʧʝ-

ʨʘʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩʪʠ (ʩʧʠʩʲʢ), ʩʮʝʥʘʨʠʠ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʜʦʢʣʘʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ 

ʤʠʩʠʠʪʝ, ʩʪʨʫʢʪʫʨʘ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ɺʉ, ʧʣʘʥ ʟʘ ʜʠʩʣʦʢʘʮʠʷ, ʠʥʪʝʛʨʠʨʘʥ ʩʧʠʩʲʢ ʩ ʧʨʠʦʨʠʪʝʪʥʠ 

ʧʨʦʝʢʪʠ, ʠʥʪʝʛʨʠʨʘʥ ʩʧʠʩʲʢ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʚʦʡʩʢʦʚʠ ʯʘʩʪʠ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ), ʧʨʝʜ-

ʚʘʨʠʪʝʣʝʥ ʧʣʘʥ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ, ʧʣʘʥ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʠ ʜʨ.  

ʀʉʋʈʆ ʦʧʨʝʜʝʣʷ ʩ ʢʦʣʢʦ ʨʝʩʫʨʩʠ ʠ ʢʦʛʘ ʧʨʠʦʨʠʪʠʟʠʨʘʥʠʪʝ ʅʆʉ ʱʝ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʠ 

ʠʟʧʲʣʥʝʥʠ ʯʨʝʟ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʣʘʥʠʨʘʥʝ, ʧʨʦʛʨʘʤʠʨʘʥʝ, ʙʶʜʞʝʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʙʶʜʞʝʪʘ. 

ʇʨʦʜʫʢʪʠ ʥʘ ʀʉʋʈʆ ʩʘ: ʫʢʘʟʘʥʠʷ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʧʨʦʛʨʘʤʝʥ ʤʝ-

ʤʦʨʘʥʜʫʤ, ʤʝʤʦʨʘʥʜʫʤ ʥʘ ʧʨʦʛʨʘʤʥʠʪʝ ʨʝʰʝʥʠʷ (ʄʇʈ), ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʙʶʜʞʝʪ, ʧʨʝʨʘʟʧʨʝʜʝ-

ʣʷʥʝ ʥʘ ʙʶʜʞʝʪʘ ʠ ʜʨ. 

ʈʦʣʷʪʘ ʥʘ ʉʆɸ ʝ ʧʦ ʥʘʡ-ʝʬʝʢʪʠʚʝʥ ʥʘʯʠʥ ʜʘ ʩʝ ʧʨʠʜʦʙʠʷʪ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʥʝʦʙ-

ʭʦʜʠʤʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʠʩʠʠʪʝ ʠ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʲʣʛʦʩʨʦʯʥʘʪʘ ʠʤ ʧʦʜʜʨʲʞʢʘ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ, ʧʦʩʦʯʝʥʠ ʚ ʇʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʅʆʉ ʠ ʫʪʚʲʨʜʝʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ʀʉʋʈʆ. 

ʇʨʦʜʫʢʪʠ ʥʘ ʉʆɸ ʩʘ: ʉʪʨʘʪʝʛʠʷ ʟʘ ʦʪʙʨʘʥʠʪʝʣʥʘ ʘʢʚʠʟʠʮʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʘʢʚʠʟʠʮʠʷ, ʜʲʣʛʦʩʨʦ-

ʯʝʥ ʧʣʘʥ ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʘ ɺʉ ʠ ʛʦʜʠʰʥʠ ʧʣʘʥʦʚʝ ʟʘ ʩʥʘʙʜʷʚʘʥʝ ʠ ʟʘ ʩʥʝʤʘʥʝ ʦʪ ʫʧʦʪʨʝʙʘ.  

ʇʨʦʙʣʝʤʝʥ ʤʦʤʝʥʪ ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʉʋʈɺʉ ʢʘʪʦ ʚʦʜʝʱʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʜʝʡʥʦʩʪʠʪʝ ʠ ʧʨʦʮʝʩʠʪʝ ʚ ʄʆ ʝ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ ʇʄʉ, ʩ ʢʦʝʪʦ ʙʝ ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ ʧʨʝʟ 2004 

ʛ., ʝ ʦʪʤʝʥʝʥʦ ʚ ʧʨʝʭʦʜʥʠʪʝ ʠ ʟʘʢʣʶʯʠʪʝʣʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʥʘ ʇʄʉ[3]  ˉ 135 ʦʪ 12.05.2011 ʛ. ʟʘ 

ʧʨʠʝʤʘʥʝ ʥʘ ʋʩʪʨʦʡʩʪʚʝʥ ʧʨʘʚʠʣʥʠʢ ʥʘ ʄʆ, ʦʙʥʘʨʦʜʚʘʥʦ ʚ ɼɺ, ʙʨ. 39 ʦʪ 20.05.2011 ʛ., ʚ ʩʠʣʘ ʦʪ 

01.06.2011 ʛ. ʊʘʟʠ ʦʪʤʷʥʘ ʥʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʝʪʦ ʥʘ ʉʋʈɺʉ ʤʦʞʝ ʠ ʜʘ ʝ ʪʲʨʩʝʥʘ, ʮʝʣʝʥʘʩʦʯʝʥʘ, 

ʤʦʞʝ ʜʘ ʝ ʠ ʧʦʨʘʜʠ ʥʝʚʥʠʤʘʥʠʝ, ʥʦ ʝ ʬʘʢʪ, ʯʝ ʉʋʈɺʉ ʧʦʥʘʩʪʦʷʱʝʤ ʝ ʙʝʟ ʜʝʡʩʪʚʘʱ ʨʝʛʣʘʤʝʥʪ. ʅʦ 

ʪʲʡ ʢʘʪʦ ʠ ʙʝʟ ʥʘʨʦʯʝʥ ʨʝʛʣʘʤʝʥʪ, ʠ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʘʢʲʚ, ʪʘʟʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʠ, ʬʫʥʢʮʠʦʥʠʨʘ ʠ 

ʯʨʝʟ ʥʝʡʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʠ ʚʘʞʥʠ ʟʘ ʄʆ ʜʝʡʥʦʩʪʠ ʠ ʧʨʦʮʝʩʠ, ʧʨʠʝʤʘʤʝ, 

ʤʘʢʘʨ ʠ ʫʩʣʦʚʥʦ, ʯʝ ʉʋʈɺʉ ʩʲʱʝʩʪʚʫʚʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʩʲʩʪʘʚʣʷʚʘʱʠʪʝ ʷ ʧʦʜʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʘʤʦ 

ʧʦ ʩʝʙʝ ʩʠ ʩʘ ʛʦʣʝʤʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʩʠʩʪʝʤʠ - ʉʅʆʉ, ʀʉʋʈʆ ʠ ʉʆɸ. 

ʇʨʝʟ ʪʘʟʠ, 2018 ʛ., ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʙʝ ʜʦʢʫʤʝʥʪʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʚ ʄɺʈ, ʧʨʠʝʪʘ ʦʪ ʤʠ-

ʥʠʩʪʲʨʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ, ʥʦ ʚʩʝ ʦʱʝ ʥʝ ʝ ʚʥʝʜʨʝʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ, ʟʘʱʦʪʦ ʫʩʣʦʚʠʷʪʘ ʠ ʪ.ʥʘʨ. 

ʟʨʷʣʦʩʪ ʥʘ ʚʝʜʦʤʩʪʚʦʪʦ ʥʘ ʩʝʛʘʰʥʠʷ ʝʪʘʧ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʤʫ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʪʦʚʘ - ʩʤʝʩʚʘʪ ʩʝ ʤʥʦ-

ʞʝʩʪʚʦ ʯʠʩʪʦ ʦʙʝʢʪʠʚʥʠ ʠ ʯʠʩʪʦ ʩʫʙʝʢʪʠʚʥʠ ʬʘʢʪʦʨʠ ʠ ʧʨʠʯʠʥʠ, ʢʘʢʪʦ ʠ ʤʠʢʩ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʥʝ ʩʘ 

ʪʝʤʘ ʥʘ ʥʘʩʪʦʷʱʦ ʨʘʟʛʣʝʞʜʘʥʝ. 

ʉʠʩʪʝʤʘʪʘ, ʥʘʨʝʯʝʥʘ ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʄɺʈ 

(ʉʋʈʉʄɺʈ) [6] ʝ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʩʝ ʩʲʟʜʘʜʝ ʩ ʦʩʥʦʚʥʘ ʮʝʣ ʜʘ ʧʦʜʦʙʨʠ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʚʨʲʟʢʠʪʝ 

ʠ ʧʨʦʮʝʩʠʪʝ ʤʝʞʜʫ ʘʥʛʘʞʠʨʘʥʠʪʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʦʪʛʦʚʦʨʥʠ ʩʪʨʫʢʪʫʨʠ ʚ ʄɺʈ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʥʘʯʠʥʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʟʘʜʦʚʦʣʷʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʘʟʧʦʣʘʛʘʝʤʠʪʝ 

ʨʝʩʫʨʩʠ. ʇʦ ʩʚʦʷ ʩʤʠʩʲʣ ʠ ʠʜʝʦʣʦʛʠʷ ʪʦʚʘ ʝ ʩʠʩʪʝʤʘ ʟʘ ʬʫʥʢʮʠʦʥʘʣʝʥ ʤʝʥʠʜʞʤʲʥʪ ʩ ʣʠʥʝʡʥʦ-

ʬʫʥʢʮʠʦʥʘʣʥʘ ʩʪʨʫʢʪʫʨʘ. ʎʝʣʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʤʠʥʠʩʪʝʨʩʪʚʦʪʦ, 

ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʪʘ ʤʫ ʩʪʨʫʢʪʫʨʘ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚ ʦʙ-

ʣʘʩʪʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʞʘʨʥʘ ʙʝ-
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ʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʧʨʠ ʧʦʞʘʨʠ, ʙʝʜʩʪʚʠʷ ʠ ʠʟʚʲʥʨʝʜʥʠ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʘʪʘ, ʯʨʝʟ ʨʘʟʨʘʙʦʪʚʘʥʝ 

ʥʘ ʠʟʠʩʢʚʘʥʠʷ, ʧʦʜʭʦʜʷʱʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʦʜʫʢʪʠ - 

ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ, ʩʪʨʦʠʪʝʣʩʪʚʦ, ʫʩʣʫʛʠ ʠ ʜʨ.  

ʉʋʈʉʄɺʈ ʩʲʱʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʦʩʥʦʚʥʠ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʧʦʜʩʠʩʪʝʤʠ:  

- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʄɺʈ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʠʩʢ-

ʚʘʥʠʷʪʘ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ  ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʥʘʮʠʦʥʘʣ-

ʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʠ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ, ʚ 

ʪʦʚʘ ʯʠʩʣʦ ʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʤʠʩʠʠʪʝ, ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʚʲʚ ʚʝʜʦʤʩʪʚʦʪʦ.  

- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʙʶʜʞʝʪʠʨʘʥʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠ-

ʪʝ ʨʝʩʫʨʩʠ ʥʘ ʚʝʜʦʤʩʪʚʦʪʦ ʠ ʢʦʛʘ ʠ ʢʘʢ ʪʝ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʝʬʠʥʠʨʘʥʠʪʝ ʠ 

ʧʦʜʨʝʜʝʥʠ ʧʦ ʧʨʠʦʨʠʪʝʪʠ (ʧʨʠʦʨʠʪʠʟʠʨʘʥʠ) ʥʝʦʙʭʦʜʠʤʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʢʘʢ ʪʦʚʘ 

ʜʘ ʩʪʘʚʘ ʧʦ ʥʘʡ-ʦʧʪʠʤʘʣʝʥ ʥʘʯʠʥ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʪʘʢʠʚʘ.  

- ʇʦʜʩʠʩʪʝʤʘ ʟʘ ʘʢʚʠʟʠʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝ (ʧʦʩʪʠʛʘʥʝ/ʟʘʜʦʚʦʣʷʚʘʥʝ) ʥʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʊʝʟʠ ʪʨʠ ʦʩʥʦʚʥʠ ʧʦʜʩʠʩʪʝʤʠ ʧʦ ʩʚʦʷ ʛʝʥʝʟʠʩ, ʚʨʲʟʢʠ ʠ ʧʨʦʮʝʩʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʦ ʦʪʜʝʣʥʦ 

ʠ ʩʘʤʠ ʟʘ ʩʝʙʝ ʩʠ ʩʲʱʦ ʦʪʜʝʣʥʠ ʢʨʫʧʥʠ ʠ ʮʷʣʦʩʪʥʦ ʟʘʚʲʨʰʝʥʠ ʩʠʩʪʝʤʠ: ʉʠʩʪʝʤʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʠ (ʉʅʉ-ʄɺʈ), ʉʠʩʪʝʤʘ ʟʘ ʙʶʜʞʝʪʠʨʘʥʝ (ʉɹ-ʄɺʈ) ʠ ʉʠʩʪʝʤʘ ʟʘ ʘʢʚʠʟʠʮʠʷ (ʉɸ-ʄɺʈ). 

ɺ ʉʋʈʉʄɺʈ ʩʝ ʩʲʜʲʨʞʘʪ ʠ ʫʯʘʩʪʚʘʪ ʩʲʩ ʩʚʦʠʪʝ ʦʙʝʢʪʠ, ʩʫʙʝʢʪʠ ʠ ʚʨʲʟʢʠ ʠ ʜʨʫʛʠ ʧʦʜʩʠʩʪʝʤʠ: 

ʢʘʜʨʦʚʘ (ʠʣʠ ʟʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ), ʣʦʛʠʩʪʠʯʥʘ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘ, ʧʨʘʚʥʘ, ʤʝ-

ʜʠʮʠʥʩʢʘ, ʦʙʨʘʟʦʚʘʪʝʣʥʘ (ʚʢʣ. ʥʘʫʯʥʘ) ʠ ʜʨ. ʊʝ, ʦʙʘʯʝ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʦʩʠʛʫʨʷʚʘʱʠ, ʧʦʜʧʦʤʘ-

ʛʘʱʠ ʠ ʩʲʧʲʪʩʪʚʘʱʠ ʜʝʡʥʦʩʪʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʨʠ ʪʘʢʠʚʘ, ʠ ʥʘ ʪʷʭ ʥʷʤʘ ʜʘ 

ʙʲʜʝ ʦʙʲʨʥʘʪʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ. ʇʦʩʣʝʜʥʦʪʦ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʦʤʘʣʦʚʘʞʘʚʘ ʪʷʭʥʦʪʦ ʤʷʩ-

ʪʦ, ʨʦʣʷ ʠ ʟʥʘʯʝʥʠʝ ʚ ʉʠʩʪʝʤʘʪʘ ʥʘ ʄɺʈ. 

ʇʨʠʥʮʠʧʥʦ ʟʘ ʉʋʈʉ, ʩʧʝʮʠʘʣʥʦ ʩʝ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ 

ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʩʝ ʘʥʛʘʞʠʨʘ ʩ ʙʨʦʷ ʠ ʟʘʜʲʣʞʝʥʠʷʪʘ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʚ ʦʪʜʝʣʥʦʪʦ ʚʝʜʦʤʩʪʚʦ, ʘ 

ʚʲʚ ʬʦʢʫʩʘ ʩʘ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ/ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʚ ʥʝʱʘʪʥʠʪʝ 

ʢʦʥʩʫʣʪʘʪʠʚʥʠ ʦʨʛʘʥʠ ï ʩʲʚʝʪʠʪʝ. ʊʘʤ ʩʪʨʫʢʪʫʨʠʪʝ ʠʟʛʨʘʞʜʘʪ ʦʪʥʦʰʝʥʠʷ ʧʦ ʣʠʥʠʷ ʥʘ ʩʠʥʝʨʛʠʷ ʠ 

ʨʘʟʚʠʪʠʝ. 

ʂʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʙʶʜʞʝʪʠʨʘʥʝʪʦ ʠ ʘʢʚʠʟʠʮʠʷʪʘ?  

ɹʶʜʞʝʪʠʨʘʥʝʪʦ [5, 6] ʝ ʢʦʤʧʣʝʢʩ (ʩʠʩʪʝʤʘ) ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʧʣʘʥʠʨʘʥʝ, ʢʦʥʪʨʦʣ ʠ ʘʥʘʣʠʟ 

ʥʘ ʧʘʨʠʯʥʠʪʝ ʧʦʪʦʮʠ ʠ ʩʚʲʨʟʘʥʠʷ ʩ ʪʷʭ ʬʠʥʘʥʩʦʚ ʨʝʟʫʣʪʘʪ. ʊʦ ʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘ-

ʚʘʥʝ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʨʝʩʫʨʩʠ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʬʠʥʘʥʩʦʚʦ ʦʙʦʩʦʙʝʥʘ 

ʩʪʨʫʢʪʫʨʥʘ ʝʜʠʥʠʮʘ. 

ʊʝʨʤʠʥʲʪ Ăʘʢʚʠʟʠʮʠʷñ (ɸcquisition) [5, 6] ʙʫʢʚʘʣʥʦ ʩʝ ʧʨʝʚʝʞʜʘ ʢʘʪʦ Ăʧʨʠʜʦʙʠʚʘʥʝ, ʧʨʠʜʦ-

ʙʠʚʢʘñ, Ăʘʢʪ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝñ. ʊʦʡ ʝ ʩʧʝʮʠʬʠʯʝʥ ʠ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʝʜʠʤʥʦ ʚʲʚ ʚʦʝʥʥʘʪʘ ʪʝʤʘʪʠʢʘ 

(ɽʉ, ʅɸʊʆ ʠ ʜʨ.), ʬʠʥʘʥʩʦʚʘʪʘ ʧʨʘʢʪʠʢʘ, ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ, ʣʠʥʛʚʠʩʪʠʢʘʪʘ. ɺ ʢʦʥʢʨʝʪʥʠʷ ʘʩʧʝʢʪ 

ʪʦʡ ʦʙʭʚʘʱʘ ʚʩʠʯʢʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ ʧʨʠʜʦʙʠʚʘʥʝʪʦ, ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪ, 

ʩʚʲʨʟʘʥʘ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʯʨʝʟ ʠʟʛʨʘʜʝʥʘ ʟʘ ʪʦʚʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʝ ʜʘʜʝʥʦ ʩʣʝʜʥʦʪʦ ʦʧʨʝ-

ʜʝʣʝʥʠʝ:  

ɸʢʚʠʟʠʮʠʷ ʚ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʝ (1) ʙʶʨʦʢʨʘʪʠʯʥʦ ʫʧʨʘʚʣʝʥʠʝ, (2) ʧʨʦʮʝʩ ʥʘ ʚʲʟʣʘ-

ʛʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʦʨʲʯʢʠ ʠ ʜʦʩʪʘʚʢʠ ʠ (3) ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʠʥʪʝʛʨʠʨʘʥʠ ʧʨʦʮʝʩʠ ʧʦ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ, ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ 

ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʠ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ/ʩʥʘʙʜʷʚʘʥʝ, ʥʘ ʧʨʦʝʢʪʠʪʝ ʟʘ ʠʥʚʝʩʪʠʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘ-

ʮʠʷ ʠ ʪʷʭʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʜʨʫʛʠ ʩʲʧʲʪʩʪʚʘʱʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ (1+2+3) ʩʘ 

ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦʥʘʣʥʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠ/ʩʧʦʩʦʙʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦ-

ʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ, ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʛʨʘʤʠ ʠ ʪʷʭʥʘʪʘ ʠʥʪʝʛʨʠʨʘʥʘ ʣʦʛʠʩʪʠʯʥʘ ʧʦʜʜʨʲʞʢʘ (ʀʃʇ), 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ.  

ʎʝʣʪʘ ʥʘ ʘʢʚʠʟʠʮʠʷʪʘ ʝ ʜʘ ʩʝ ʧʨʠʜʦʙʠʷʪ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠ-

ʬʠʯʥʠ ʥʫʞʜʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʜʦʧʫʩʪʠʤʘ (ʚ ʩʤʠʩʲʣ ʥʘ ʦʧʪʠ-

ʤʘʣʥʘ, ʩʧʨʘʚʝʜʣʠʚʘ ʠ ʨʘʟʫʤʥʘ) ʮʝʥʘ.  



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   57 

ʅʘʢʨʘʪʢʦ ʠ ʩʲʚʩʝʤ ʦʧʨʦʩʪʝʥʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʘʢʚʠʟʠʮʠʷʪʘ ʚ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ 

ʤʘʪʝʨʠʘʣʠʟʠʨʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʚʝʜʦʤʩʪʚʘ/ʩʪʨʫʢʪʫʨʠ (ʫʜʦʚʣʝʪʚʦ-

ʨʷʚʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ, ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʫʩʣʫʛʠ).  

ʂʘʢʪʦ ʚʝʯʝ ʙʝ ʧʦʩʦʯʝʥʦ, ʩʠʩʪʝʤʘʪʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʠ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʘʜʤʠʥʠʩʪʨʠʨʘ ʦʪ ʩʲʚʝ-

ʪʠ, ʢʘʪʦ ʥʝʱʘʪʥʠ ʩʲʚʝʱʘʪʝʣʥʠ ʦʨʛʘʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʙʶʜʞʝʪʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʩʲʩ-

ʪʘʚʘ ʥʘ ʉʠʩʪʝʤʘʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ. ʉʲʚʝʪ ʟʘ ʥʝʦʙʭʦʜʠʤʠ ʩʧʦʩʦʙʥʦʩʪʠ (ʉʚʅʉ), ʉʲʚʝʪ ʧʦ 

ʙʶʜʞʝʪʠʨʘʥʝ (ʉʚɹ, ʠʣʠ ɹʶʜʞʝʪʝʥ ʩʲʚʝʪ) ʠ ʉʲʚʝʪ ʧʦ ʘʢʚʠʟʠʮʠʷ (ʉʚɸ) ʩʘ ʥʝʱʘʪʥʠ ʢʦʣʝʢʪʠʚʥʠ 

ʢʦʥʩʫʣʪʘʪʠʚʥʠ ʦʨʛʘʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʨʲʢʦʚʦʜʠʪʝʣ, ʢʦʠʪʦ ʫʧʨʘʚʣʷʚʘʪ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʪʨʠʪʝ ʦʩʥʦʚ-

ʥʠ (ʧʦʜ)ʩʠʩʪʝʤʠ ʥʘ ʉʋʈʉ, ʘ ʥʘʜ ʪʷʭ ʝ ʚʲʟʤʦʞʥʦ ʠ ʧʦʜʭʦʜʷʱʦ ʜʘ ʠʤʘ Ăʧʦ-ʩʪʘʨʰʠñ ʩʲʚʝʪ ï ʥʘʧʨ. 

ʉʲʚʝʪ ʧʦ ʦʪʙʨʘʥʘ ʠʣʠ ɺʠʩʰ ʩʲʚʝʪ ʥʘ ʄɺʈ, ʢʦʡʪʦ ʝ ʥʝʱʘʪʝʥ ʢʦʣʝʢʪʠʚʝʥ ʢʦʥʩʫʣʪʘʪʠʚʝʥ ʦʨʛʘʥ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʤʠʥʠʩʪʲʨ ʠʣʠ ʜʨʫʛ ʨʲʢʦʚʦʜʠʪʝʣ ʟʘ ʦʙʱʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʚʲʚ ʚʝʜʦʤʩʪʚʦʪʦ, 

ʢʦʡʪʦ ʩʝ ʷʚʷʚʘ ʚʠʩʰʝʩʪʦʷʱ ʩʧʨʷʤʦ ʜʨʫʛʠʪʝ ʩʲʚʝʪʠ. ʇʦʩʣʝʜʥʠʷʪ, ʧʦʨʘʜʠ ʩʚʦʷ ʩʲʩʪʘʚ, ʤʷʩʪʦ ʠ ʨʦ-

ʣʷ, ʤʦʞʝ ʜʘ ʠʟʧʲʣʥʷʚʘ ʠ ʜʨʫʛʠ ʬʫʥʢʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʉʋʈʉ [5,6] 

ʂʘʢʪʦ ʚʩʷʢʘ ʤʥʦʛʦʦʙʭʚʘʪʥʘ ʠ ʩʣʦʞʥʘ ʩʠʩʪʝʤʘ, ʪʘʢʘ ʠ ʪʘʟʠ ʧʨʠʪʝʞʘʚʘ ʤʥʦʛʦ ʠ ʨʘʟʣʠʯʥʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʰʠʨʦʢʘʪʘ ʛʘʤʘ ʦʪ ʢʨʠʪʝʨʠʠ, ʩʧʨʷʤʦ ʢʦʠʪʦ ʪʷ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘ 

(ʘʥʘʣʠʟʠʨʘ ʠ ʦʮʝʥʠ) ʠ ʜʝʬʠʥʠʨʘ - ʧʦ ʩʪʨʫʢʪʫʨʘ, ʧʦ ʧʦʚʝʜʝʥʠʝ, ʧʦ ʩʚʲʨʟʘʥʦʩʪ, ʧʦ ʬʫʥʢʮʠʠ, ʧʦ ʚʲʟ-

ʜʝʡʩʪʚʠʝ, ʧʦ ʢʘʧʘʮʠʪʝʪ ʠ ʪ.ʥ. ʆʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘ ʩʣʝʜʥʠʪʝ: 

- ʅʘʮʠʦʥʘʣʥʘ ʟʥʘʯʠʤʦʩʪ. ʆʙʭʚʘʪʲʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʘʜʭʚʲʨʣʷ ʪʦʟʠ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ 

- ʜʝʡʥʦʩʪʠʪʝ, ʧʨʦʮʝʜʫʨʠʪʝ ʠ ʬʘʢʪʦʨʠʪʝ (ʦʙʝʢʪʠʚʥʠ ʠ ʩʫʙʝʢʪʠʚʥʠ) ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʝ 

ʥʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. 

- ɹʶʨʦʢʨʘʪʠʯʥʦʩʪ. ʉʋʈʉ ʝ ʪʠʧʠʯʥʘ ʙʶʨʦʢʨʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʯʘʩʪ ʦʪ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪ-

ʨʘʮʠʷ. ʊʷ ʝ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʠ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʦʜʫʢʪʠ, ʩʚʲʨʟʘ-

ʥʠ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ (ʚ ʪ.ʯ. ʠ ʜʲʣʛʦʪʨʘʡʥʠ ʤʘʪʝʨʠʘʣʥʠ ʘʢʪʠʚʠ) ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʬʫʥʢ-

ʮʠʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ. 

- ʉʧʝʮʠʬʠʯʥʦʩʪ. ʊʷ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʥʘʣʠʯʠʝ ʥʘ ʦʩʦʙʝʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʨʝʰʝʥʠʷ ʠ ʠʟʠʩʢʚʘʥʠʷ 

ʢʲʤ ʧʨʦʜʫʢʪʠʪʝ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ, ʢʦʠʪʦ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʥʝ ʩʘ ʧʦʜʯʠʥʝʥʠ ʥʘ ʠʢʦʥʦʤʠʯʝʩ-

ʢʠʪʝ ʟʘʢʦʥʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʣʦʛʠʢʘ. 

- ʇʫʙʣʠʯʥʦʩʪ. ʇʦʨʘʜʠ ʚʠʩʦʢʠʪʝ ʨʘʟʭʦʜʠ ʥʘ ʜʲʨʞʘʚʥʠ ʠ ʦʙʱʝʩʪʚʝʥʠ ʩʨʝʜʩʪʚʘ ʠ ʚʘʞʥʦʩʪʪʘ 

ʟʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʦʙʱʝʩʪʚʦʪʦ ʠʤʘ ʧʨʘʚʦ ʜʘ ʝ ʠʥʬʦʨʤʠʨʘʥʦ ʟʘ ʪʦʚʘ ʢʘʢ ʠ ʟʘ ʢʘʢʚʦ (ʢʘʢʪʦ 

ʠ ʟʘ ʩʤʝʪʢʘ ʥʘ ʢʘʢʚʦ) ʩʝ ʠʟʨʘʟʭʦʜʚʘʪ ʩʨʝʜʩʪʚʘʪʘ ʦʪ ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ. 

- ʂʦʨʫʧʮʠʦʥʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ (ʦʧʘʩʥʦʩʪ). ʏʨʝʟ ʩʠʩʪʝʤʘʪʘ ʩʝ ʫʩʚʦʷʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʩʨʝʜʩ-

ʪʚʘ, ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʠ ʥʦʨʤʠ ʥʘ ʧʝʯʘʣʙʘ ʠ ʧʦ-ʦʩʦʙʝʥ ʥʘʯʠʥ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ 

ʤʦʞʝ ʥʝ ʚʠʥʘʛʠ ʜʘ ʩʘ ʥʘʧʲʣʥʦ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʠ.  

- ʀʥʬʦʨʤʘʮʠʦʥʥʘ ʙʘʣʘʥʩʠʨʘʥʦʩʪ. ʀʟʠʩʢʚʘ ʩʝ ʙʘʣʘʥʩ ʤʝʞʜʫ ʢʣʘʩʠʬʠʮʠʨʘʥʦʩʪ ʧʦ ʦʪʥʦʰʝ-

ʥʠʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠ ʦʧʝʨʘʪʠʚʥʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʜʦʩ-

ʪʲʧʘ ʜʦ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʦʪʯʝʪʥʦʩʪ ʧʨʝʜ ʜʲʨʞʘʚʥʠʪʝ 

ʠʥʩʪʠʪʫʮʠʠ ʠ ʦʙʱʝʩʪʚʦʪʦ. 

- ʀʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪ. ʇʨʠ ʜʝʬʠʥʠʨʘʥʝʪʦ, ʫʧʨʘʚʣʝʥʠʝʪʦ, ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʠʟʫʯʘʚʘʥʝʪʦ 

ʥʘ ʧʨʦʮʝʩʠʪʝ, ʝʣʝʤʝʥʪʠʪʝ ʠ ʚʨʲʟʢʠʪʝ ʥʘ ʉʋʈʉ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʧʨʠʣʘʛʘ ʤʠʢʩ ʦʪ ʦʙʣʘʩʪʠ ʠ ʧʨʦʬʝʩʠ-

ʦʥʘʣʥʠ ʥʘʧʨʘʚʣʝʥʠʷ (ʜʠʩʮʠʧʣʠʥʠ) ʥʘ ʤʝʥʠʜʞʤʲʥʪʘ, ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦ-

ʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ - ʩʦʮʠʘʣʥʠ, ʩʪʦʧʘʥʩʢʠ/ʠʢʦʥʦʤʠʯʝʩʢʠ, ʧʨʘʚʥʠ, 

ʪʝʭʥʠʯʝʩʢʠ/ʠʥʞʝʥʝʨʥʠ, ʭʫʤʘʥʠʪʘʨʥʠ ʠ ʜʨ. 

- ʈʝʩʫʨʩʦʝʤʢʦʩʪ ʠ ʜʝʬʠʮʠʪʥʦʩʪ (ʥʝʜʦʩʪʠʛ). ʅʝʦʙʭʦʜʠʤʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʪʦ ʘʢʩʠʦʤʘ ʚʠʥʘʛʠ ʥʝʜʦʩʪʠʛʘʪ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʙʦʪʠ ʚ ʩʨʝʜʘ ʥʘ ʧʝʨ-

ʤʘʥʝʥʪʝʥ ʜʝʬʠʮʠʪ ʦʪ ʢʘʧʠʪʘʣʦʚʠ ʩʨʝʜʩʪʚʘ. 

- ɽʣʝʤʝʥʪʠ ʥʘ ʤʦʥʦʧʩʦʥʥʦʩʪ. ɺ ʢʘʯʝʩʪʚʦʪʦ ʩʠ ʥʘ ʢʫʧʫʚʘʯ/ʢʣʠʝʥʪ ʧʦʥʷʢʦʛʘ ʚʝʜʦʤʩʪʚʦʪʦ, 

ʩʚʲʨʟʘʥʦ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ/ɼʲʨʞʘʚʘʪʘ, ʝ ʤʦʥʦʧʩʦʥ - ʪʦʝʩʪ ʝʜʠʥʩʪʚʝʥʠʷʪ ʢʫʧʫʚʘʯ ʥʘ ʧʨʦ-

ʜʫʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ, ʯʠʡʪʦ ʦʛʨʘʥʠʯʝʥ ʧʘʟʘʨ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʨʝʛʫʣʘʮʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʧʘʟʘʨʥʠʪʝ. 

- ʆʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ. ʂʘʪʦ ʩʪʨʘʥʘ ʩʲʩ ʩʲʶʟʥʠ ʘʥʛʘʞʠʤʝʥʪʠ ʧʦ ʣʠʥʠʷ ʥʘ ɽʉ ʠ ʅɸ-

ʊʆ ʩʲʚʤʝʩʪʠʤʦʩʪʪʘ ʝ ʥʝʦʙʭʦʜʠʤʘ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʣʫʯʘʡ ʠ ʟʘʜʲʣʞʠʪʝʣʥʘ. ʊʷ ʯʝʩʪʦ ʚʣʠʷʝ ʧʨʠ 
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ʠʟʙʦʨʘ ʥʘ ʜʦʩʪʘʚʯʠʢ, ʢʦʝʪʦ ʧʦʥʷʢʦʛʘ ʜʠʢʪʫʚʘ ʠʟʙʦʨ ʥʘ ʥʝ ʥʘʡ-ʜʦʙʨʘʪʘ ʢʘʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʢʘʯʝʩʪ-

ʚʦ/ʮʝʥʘ ʩʪʦʢʘ. 

ʆʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʉʋʈʉ [6] ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ, 

ʮʝʣʠʪʝ, ʟʘʜʘʜʝʥʠ ʧʨʝʜ ʩʠʩʪʝʤʘʪʘ, ʥʝʡʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ. 

ʊʝʟʠ ʧʨʠʥʮʠʧʠ ʩʘ ʩʣʝʜʥʠʪʝ: 

- ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʘʚʦʤʦʱʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ, ʟʘʜʲʣʞʝʥʠʷʪʘ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ. 

- ʇʦʩʪʦʷʥʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʢʦʦʨʜʠʥʘʮʠʷ. 

- ʇʣʘʥʦʚʦʩʪ ʠ ʦʪʯʝʪʥʦʩʪ. 

- ʆʪʢʨʠʪʦʩʪ ʠ ʧʨʝʜʚʠʜʠʤʦʩʪ. 

- ʇʨʠʥʮʠʧʥʦʩʪ ʠ ʦʙʝʢʪʠʚʥʦʩʪ. 

- ʋʩʪʦʡʯʠʚʦʩʪ ʠ ʙʘʣʘʥʩ. 

- ʉʧʘʟʚʘʥʝ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʩʪ. 

- ɽʬʝʢʪʠʚʥʦʩʪ ʠ ʝʬʠʢʘʩʥʦʩʪ. 

 

ʆʙʦʙʱʝʥʦ ʧʨʦʮʝʩʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʠʣʶʩʪʨʠʨʘ ʧʦ 

ʩʣʝʜʥʠʷ ʩʭʝʤʘʪʠʯʝʥ ʥʘʯʠʥ (ʤʦʜʝʣ): 
 

 

ʌʠʛ. 1 

ʉʧʦʨʝʜ ʠʜʝʷʪʘ ʉʋʈʉ, ʢʘʪʦ ʩʠʩʪʝʤʘ ʟʘ ʬʫʥʢʮʠʦʥʘʣʝʥ ʤʝʥʠʜʞʤʲʥʪ, ʪʨʷʙʚʘ ʜʘ ʩʲʯʝʪʘʝ ʚ ʩʝʙʝ 

ʩʠ, ʠ ʜʘ ʨʘʟʚʠʝ ʚ ʜʦʧʫʩʪʠʤʠʷ ʦʧʪʠʤʘʣʝʥ ʦʙʝʤ, ʧʨʝʜʠʤʩʪʚʘʪʘ, ʢʦʠʪʦ ʜʘʚʘ ʣʠʥʝʡʥʦ-

ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʜʘ ʦʛʨʘʥʠʯʠ ʥʝʡʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ. ʊʦʚʘ ʥʝ ʝ ʝʜʥʦʢʨʘ-

ʪʝʥ ʨʝʛʣʘʤʝʥʪʠʨʘʥ ʧʨʦʮʝʩ ʠ ʤʝʭʘʥʠʟʲʤ, ʘ ʨʘʟʚʠʪʠʝ, ʢʦʝʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʯʨʝʟ ʫʩʲʚʲʨ-

ʰʝʥʩʪʚʘʥʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʥʘʜʛʨʘʞʜʘʥʝ ʚ ʜʲʣʛʦʩʨʦʯʝʥ ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ. 

 

 

 
 
 
 
 

ʇʨʠʦʨʠʪʠ-
ʟʠʨʘʥ ʩʧʠʩʲʢ ʩ 
ʥʝʦʙʭʦʜʠʤʠ 
ʩʧʦʩʦʙʥʦʩʪʠ, 

ʜʨ. ʜʦʢʫʤʝʥʪʠ  

ʅʘʣʠʯʥʠ ʨʝ-
ʩʫʨʩʠ (ʬʠʥʘʥ-
ʩʦʚʠ, ʤʘʪʝʨʠ-
ʘʣʥʠ, ʯʦʚʝʰʢʠ, 

ʜʨ.) 

ɺʲʥʰʥʠ ʬʘʢʪʦʨʠ 

ʉʲʩʪʦʷʥʠʝ ʥʘ  
ʩʨʝʜʘʪʘ ʟʘ ʩʠ-
ʛʫʨʥʦʩʪ (ʥʘʮ. ʠ 
ʤʝʞʜʫʥʘʨʦʜʥʘ) 

 

ʅʠʚʦ ʥʘ ʨʘʟʚʠʪʠʝ 
ʥʘ ʠʥʜʫʩʪʨʠʷʪʘ, 
ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʦ-

ʣʦʛʠʠʪʝ 

ɹʶʜʞʝʪʥʠ  

ʨʘʤʢʠ 

ʅʦʚʠ ʧʨʦʜʫʢʪʠ 
ʟʘ ʥʘʮ. ʩʠʛʫʨ-

ʥʦʩʪ 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ 
ʥʘ ʩʲʱʝʩʪʚʫ-

ʚʘʱʠ ʧʨʦʜʫʢʪʠ  

 

ʑʘʪʥʠ ʩʪʨʫʢʪʫʨʠ 

ʅʝʱʘʪʥʠ ʦʨʛʘʥʠ: ʩʲʚʝʪʠ, ʢʦʥ-
ʩʫʣʪʘʪʠʚʥʠ ʦʨʛʘʥʠ, ʨʘʙʦʪʥʠ 

ʛʨʫʧʠ, ʢʦʤʠʩʠʠ ʠ ʜʨ. 

ʇʨʦʮʝʩ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠ-
ʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ  

ɺʲʪʨʝʰʥʠ ʬʘʢʪʦʨʠ 

ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʘʪʘ ʩʪʨʫʢʪʫʨʘ 

ɺʲʪʨʝʰʥʘ 
ʥʦʨʤʘʪʠʚʥʘ 

ʙʘʟʘ 

ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ 
ʧʨʦʮʝʩʠ ʠ ʢʚʘʣʠʬʠʢʘ-

ʮʠʷʪʘ 

 

ɺʭʦʜ ʀʟʭʦʜ 

ɽʚʨʦʧʝʡʩʢʦ ʠ 
ʥʘʮʠʦʥʘʣʥʦ ʟʘʢʦ-

ʥʦʜʘʪʝʣʩʪʚʦ 

ʇʦʣʠʪʠʢʘ 
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ʉʋʈʉ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʚ ʥʝʷ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘʛʣʝʜʥʦ ʩ ʚʘʨʠʘʥʪ ʥʘ ɼʠʘʛʨʘʤʘ ʥʘ ɼʞʦʥ 

ɺʝʥ
*
[5, 6], ʢʦʷʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʨʘʚʥʠ ʧʦ ʛʦʣʝʤʠʥʘ (ʠ ʨʘʚʥʦʧʦʩʪʘʚʝʥʠ) ʧʨʝʩʠʯʘʱʠ ʩʝ ʢʨʲʛʘ 

(ʬʠʛ. 2). ɺʩʝʢʠ ʦʪ ʢʨʲʛʦʚʝʪʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʢʘʞʝ ʝʜʥʘʢʚʦʪʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠ-

ʨʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʢʘʢʪʦ ʠ ʦʙʣʘʩʪʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʚʩʷʢʘ ʦʪ (ʧʦʜ)ʩʠʩʪʝʤʠʪʝ: ʉʠʩʪʝʤʘ 

ʟʘ ʥʝʦʙʭʦʜʠʤʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʉʠʩʪʝʤʘ ʟʘ ʙʶʜʞʝʪʠʨʘʥʝ ʠ ʉʠʩʪʝʤʘ ʟʘ ʘʢʚʠʟʠʮʠʷ, ʠ ʤʷʩʪʦʪʦ ʥʘ ʩʚʲʨ-

ʟʘʥʠʪʝ ʩ ʪʷʭ ʩʲʚʝʪʠ. ʆʙʱʠʪʝ ʧʨʝʩʝʯʥʠ ʧʣʦʱʠ ʥʘ ʪʨʠʪʝ ʢʨʲʛʘ ʪʨʷʙʚʘ ʜʘ ʜʘʜʝ ʧʨʝʜʩʪʘʚʘʪʘ ʠ ʨʘʟʙʠ-

ʨʘʥʝʪʦ, ʯʝ ʪʨʠʪʝ ʩʠʩʪʝʤʠ ʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ (ʦʩʥʦʚʥʦ ʯʨʝʟ ʩʚʦʠʪʝ ʧʨʦʜʫʢʪʠ) ʠ ʠʤʘʪ ʝʜʥʘ ʦʙʱʘ 

ʮʝʣ, ʢʦʷʪʦ ʝ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ. ʇʦʢʘʟʘʥʦ ʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʜʨʫʛʠʪʝ ʩʠʩ-

ʪʝʤʠ: ʣʦʛʠʩʪʠʯʥʘ, ʧʨʘʚʥʘ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘ, ʟʘ ʣʠʯʝʥ ʩʲʩʪʘʚ ʠ ʪ.ʥ. ʊʦ ʩʲʱʦ ʩʪʘʚʘ 

ʯʨʝʟ ʪʝʭʥʠʪʝ ʧʨʦʜʫʢʪʠ (ʜʦʢʫʤʝʥʪʠ, ʧʨʝʜʣʦʞʝʥʠʷ, ʧʣʘʥʦʚʝ ʠ ʪ.ʥ.). ʆʙʱʘʪʘ ʧʨʝʩʝʯʥʘ ʧʣʦʱ ʥʘ ʪʨʠ-

ʪʝ ʢʨʲʛʘ (ʠʣʠ ʦʙʱʠʷʪ ʜʦʢʫʤʝʥʪ) ʙʠ ʥʘʤʝʨʠʣ ʩʚʦʷʪʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʥʷʢʘʢʲʚ ɼʲʣʛʦʩʨʦʯʝʥ ʠʥʚʝʩʪʠ-

ʮʠʦʥʝʥ ʧʣʘʥ ʠʣʠ ʜʨʫʛ ʜʲʣʛʦʩʨʦʯʝʥ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʚʝʩ-

ʪʠʮʠʠʪʝ, ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʠ ʧʨʠʦʨʠʪʠʟʠʨʘʥʝʪʦ ʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʧʨʦʜʫʢʪʠ (ʜʦʩʪʘʚʢʠʪʝ), ʠ ʢʘʪʦ ʮʷʣʦ ʥʘ ʧʣʘʥʠʨʘʥʝ ʙʘʟʠʨʘʥʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʚʝʜʦʤʩʪʚʦʪʦ. 

 
ʌʠʛ. 2 

 

ɺʩʷʢʘ ʩʠʩʪʝʤʘ ʥʘʤʠʨʘ ʩʚʦʝʪʦ ʠʩʪʠʥʩʢʦ ʤʷʩʪʦ ʘʢʦ ʙʲʜʝ ʧʨʠʣʦʞʝʥʘ ʚ ʧʨʘʢʪʠʢʘʪʘ, ʢʲʜʝʪʦ ʧʨʠ 

ʧʦʜʭʦʜʷʱʦ ʚʥʝʜʨʷʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʜʘ ʜʦʢʘʞʝ ʩʚʦʷʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʠ ʧʨʠʛʦʜʥʦʩʪ, ʢʦʠʪʦ ʜʘ ʩʝ 

ʠʟʤʝʨʚʘʪ ʩ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʠʟʤʝʨʚʘʪʝʣʠ (ʧʦʢʘʟʘʪʝʣʠ). ʊʘʢʘ ʚʝʨʠʬʠʮʠʨʘʥʘ ʪʷ ʱʝ ʧʦʢʘ-

ʞʝ ʜʘʣʠ ʧʦʤʘʛʘ ʠ ʚ ʢʘʢʚʘ ʩʪʝʧʝʥ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʚʨʲʟʢʠ, 

ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʨʝʛʫʣʠʨʘ. 

ʆʧʪʠʤʠʟʤʲʪ ʦʪʥʦʩʥʦ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʉʋʈʉ ʝ ʩʚʲʨʟʘʥ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ 

ʮʷʣʦʩʪʥʦʪʦ ʫʙʝʞʜʝʥʠʝ, ʯʝ ʪʷ ʧʨʠ ʧʨʘʚʠʣʥʦ ʚʲʚʝʞʜʘʥʝ, ʧʨʠʣʘʛʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʝʤʠʥʫʝʤʦ ʱʝ 

ʜʦʚʝʜʝ ʜʦ ʨʘʟʚʠʚʘʥʝ ʚ ʧʦʩʦʢʘ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʠ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ 

ʚʝʜʦʤʩʪʚʦʪʦ ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʥʘ ʩʘʤʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʢʲʜʝʪʦ ʱʝ ʨʘʙʦʪʠ. ʉʋʈʉ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ 

ʧʣʘʥʠʨʘʥʝʪʦ ʙʘʟʠʨʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘ ʧʦ-ʤʦʜʝʨʝʥ ʠʥʩʪʠʪʫʮʠʦʥʘʣʝʥ ʬʫʥʢʮʠʦ-

ʥʘʣʝʥ ʤʦʜʝʣ ʥʘ ʤʝʥʠʜʞʤʲʥʪ ʠ ʧʣʘʥʠʨʘʥʝ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ ʢʨʘʡʥʘ ʮʝʣ ʠ ʨʝʟʫʣʪʘʪ ʧʦʜʦʙʨʷʚʘʥʝ ʚ 

                                                                 
*ɼʞʦʥ ɺʝʥ (John Venn)- ʙʨʠʪʘʥʩʢʠ ʣʦʛʠʢ ʠ ʬʠʣʦʩʦʬ, ʠʟʚʝʩʪʝʥ ʩ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʘʨʝʯʝʥʘʪʘ ʥʘ ʥʝʛʦʚʦ ʠʤʝ ʜʠʘʛʨʘʤʘ, ʢʦʷʪʦ ʩʝ ʠʟ-

ʧʦʣʟʚʘ ʚ ʤʥʦʛʦ ʧʨʠʣʦʞʥʠ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʝʦʨʠʠ ʥʘ ʤʥʦʞʝʩʪʚʘʪʘ, ʚʝʨʦʷʪʥʦʩʪʠʪʝ, ʣʦʛʠʢʘʪʘ, ʩʪʘʪʠʩʪʠʢʘʪʘ ʠ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ. 

ʉʠʩʪʝʤʘ ʟʘ ʥʝʦʙʭʦʜʠʤʠ  

ʩʧʦʩʦʙʥʦʩʪʠ (ʉʅʉ) 

 

ʉʠʩʪʝʤʘ ʟʘ ʘʢʚʠʟʠʮʠʷ 

(ʉɸ) 

 

ʉʠʩʪʝʤʘ ʟʘ ʙʶʜʞʝʪʠʨʘʥʝ 

(ʉɹ) 

 

ʉʲʚʝʪ ʧʦ ʅʉ 

 

ʉʲʚʝʪ ʧʦ ʙʶʜʞʝ-

ʪʠʨʘʥʝ 

ʉʲʚʝʪ ʧʦ ʘʢʚʠʟʠ-

ʮʠʷ 

 

 
ɺʠʩʰ ʩʲʚʝʪ 

 

 

 

ɼʨʫʛʠ ʩʠʩʪʝʤʠ 

 

 

 

 

ɼʨʫʛʠ ʩʠʩʪʝʤʠ 
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ʢʦʣʠʯʝʩʪʚʝʥ ʠ ʢʘʯʝʩʪʚʝʥ ʘʩʧʝʢʪ ʥʘ ʜʝʡʥʦʩʪʪʘ, ʢʦʷʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʩʪʨʫʢʪʫʨʠʪʝ ʚʲʚ ʚʝʜʦʤʩʪʚʘʪʘ, 

ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʦʪʙʨʘʥʘ ʠ ʢʘʪʦ ʮʷʣʦ ʥʘ ʩʘʤʘʪʘ ʉʠʩʪʝʤʘ ʟʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ. 

ʊʷʭʥʦʪʦ ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʝʩʪʝʩʪʚʝʥʦ ʱʝ ʨʘʟʚʠʝ ʜʝʡʥʦʩʪʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠ ʨʘʙʦʪʝʱʠ 

ʜʦʩʝʛʘ ʩʪʨʫʢʪʫʨʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ. ʎʝʣʪʘ ʝ ʜʝʬʠʥʠʪʠʚʥʦ ʷʩʥʘ ʠ ʧʝʨʤʘʥʝʥʪʥʘ 

ï ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʪʦʟʠ ʚʠʜ ʜʝʡʥʦʩʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʤʠʩʠʠ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʝʜ 

ʦʪʜʝʣʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʩʲʦʙʨʘʟʥʦ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ  ʠ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʥʮʠʧʠ ʥʘ ʩʠʩʪʝʤʘʪʘ. 
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Abstract: The collapse of the bipolar model in the World has led to new forms of use of military 

force. Efforts to resolve conflicts using military means have resulted in changes in the way and 

methodology of using military force. That is why in NATO, the models of Comprehensive approach in 

the planning and conducting of military operations are established and approved. A keystone for 

efficiency and quality in the conduct of a military operation is the decision-making process by the 

Combined Joint Task Force. 
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Changes in the security environment call for new guidelines in the Alliance's policy and the 

implementation of new methods to prevent and resolve conflicts. This inevitably leads to change, 

reconfiguration and overall transformation of the organization of forces, the organization of the system 

of management and interaction and the planning of the methodology in the Alliance. This process leads 

to a change in procedures and mechanisms for information exchange in intelligence and decision-

making procedures. It is clear that the rapidity of the response in the early stages of tackling the crisis 

situation and in the context of the rapidly changing environment, with much more flexible and adapted 

procedures, is of great importance. This necessitates a rapid and close interaction between the 

hierarchical levels of the command structure and the constant interaction with external organizations and 

structures in the governmental and non-governmental sector. As a result of these reasons, NATO has 

adopted and enforced the comprehensive approach to joint planning of operations, demonstrating the 

necessity, importance, and commitment of the largest military organization to change the mechanisms 

and structures for the adequate use of military force in the modern security environment. 

COMPREHENSIVE APPROACH 

According to COPD
25

 NATO currently recognizes six (6) domains within engagement space. They 

are: 

Political.  Any grouping of primarily civil actors, organisations and institutions, both formal and 

informal, that exercises authority or rule within a specific geographic boundary or organisation through 

the application of various forms of political power and influence. It includes the political system, parties 

and main actors.  It must be representative of the cultural, historical, demographic and sometimes 

religious factors that form the identity of a society. 

Military. The armed forces, and supporting infrastructure, acquired, trained, developed and 

sustained to accomplish and protect national or organisational security objectives.  This also covers the 

internal security aspects of a country. 
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Economic. Composed of the sum total of production, distribution and consumption of all goods 

and services for a country or organisation.  It includes not only economic development of a country, but 

also the distribution of wealth. 

Social. The interdependent network of social institutions that support, enable and acculturate 

individuals and provide participatory opportunities to achieve personal expectations and life-goals 

within hereditary and nonhereditary groups, in either stable or unstable environments. It covers the 

social aspects such as religion, a societyôs structure, the legal and judicial system, policing and 

supporting infrastructure, humanitarian, etc. 

Infrastructure. The basic facilities, services, and installations needed for the functioning of a 

community, organisation, or society.  Includes logistics, communications and transport infrastructures, 

schools, hospitals, water and power distribution, sewage, irrigation, geography, etc. 

Information. The entire infrastructure, organisation, personnel, and components that collect, 

process, store, transmit, display, disseminate, and act on information.  Encompasses the information and 

communication media. 

Through an analysis of the goals, strength, weaknesses and interdependencies of the main actors 

within these six domains, knowledge is developed about the behaviour of the main actors within the 

engagement space. That knowledge is then used by decision makers at all levels to determine how these 

actors might be influenced in ways that achieve the Allianceôs strategic objectives and end state, thereby 

contributing to the international community aims. 

Conditions in each of the six system domains of the engagement space can be influenced by the 

application of one, or a combination of, the four instruments of power: 

Military. The military instrument refers to the application of military power, including the threat or 

use of lethal and non-lethal force, to coerce, deter, contain or defeat an adversary, including the 

disruption and destruction of its critical military and non-military capabilities.  It can also refer to the 

constructive use of military forces to secure and/or support stabilization and reconstruction or as a tool in 

helping solve complex humanitarian disasters and emergencies.  The military is NATOôs main 

instrument. 

Political. The political instrument refers to the use of political power, in particular in the 

diplomatic arena cooperating with various actors, to influence an adversary or to establish advantageous 

conditions
26
. NATO member nations employ NATO and other IOôs to combine their political power and 

influence on the international scene, speaking and acting with the same purpose, to create greater effect. 

Economic. The economic instrument generally refers to initiatives, incentives and sanctions 

designed to affect the flow of goods and services, as well as financial support to state and non-state 

actors involved in a crisis. The aggregation of the economic instruments of NATO nations could act as a 

significant lever, provided that nations would use their economic instruments in a way that supports the 

achievement of the NATO end state and also other stated international community goals. 

Civil. The civil instrument refers to the use of powers contained within areas such as the judiciary, 

constabulary, education, public information and civilian administration and support infrastructure, which 

can lead to access to medical care, food, power and water.  It also includes the administrative capacities 

of international, governmental and non-governmental organizations.  The civil instrument is controlled 

and exercised by sovereign nations, IOs and NGOs.  Nonetheless, through interaction and enhanced 

mutual understanding, NATO can work with those that have access to the civil instrument of power in 

order to coordinate with them, and possibly adjust our own activities to create synergies with theirs. 
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DECISION-MAKING PROCESS 

According to ADRP 5-0
27

  the military decisionmaking process is an iterative planning 

methodology to understand the situation and mission, develop a course of action, and produce an 

operation plan or order (ADP 5-0). The military decisionmaking process (MDMP) integrates the 

activities of the commander, staff, subordinate headquarters, and unified action partners to understand 

the situation and mission; develop and compare courses of action; decide on a course of action that best 

accomplishes the mission; and produce an operation plan or order for execution. The MDMP helps 

leaders apply thoroughness, clarity, sound judgment, logic, and professional knowledge to understand 

situations, develop options to solve problems, and reach decisions. This process helps commanders, 

staffs, and others think critically and creatively while planning. The MDMP results in an improved 

understanding of the situation and a plan or order that guides the force through preparation and 

execution. 

The MDMP consists of seven steps (figure 1). Each step of the MDMP has various inputs, a 

method (step) to conduct, and outputs. The outputs lead to an increased understanding of the situation 

and to facilitating the next step of the MDMP. Commanders and staffs generally perform these steps 

sequentially; however, they may revisit several steps in an iterative fashion, as they learn more about the 

situation before producing the plan or order. 

Commanders initiate the MDMP upon receipt of or in anticipation of a mission. Commanders and 

staffs often begin planning in the absence of a complete and approved higher headquartersô operation 

plan (OPLAN) or operation order (OPORD). In these instances, the headquarters begins a new planning 

effort based on a warning order (WARNO) and other directives, such as a planning order or an alert 

order from their higher headquarters. This requires active collaboration with the higher headquarters and 

parallel planning among echelons as the plan or order is developed.  

The MDMP facilitates collaboration and parallel planning. The higher headquarters solicits input 

and continuously shares information concerning future operations through planning meetings, warning 

orders, and other means. It shares information with subordinate and adjacent units, supporting and 

supported units, and other military and civilian partners. Commanders encourage active collaboration 

among all organizations affected by the pending operations to build a shared understanding of the 

situation, participate in course of action development and decisionmaking, and resolve conflicts before 

publishing the plan or order. 

The MDMP also drives preparation. Since time is a factor in all operations, commanders and staffs 

conduct a time analysis early in the planning process. This analysis helps them determine what actions 

they need and when to begin those actions to ensure forces are ready and in position before execution. 

This may require the commander to direct subordinates to start necessary movements, conduct task 

organization changes, begin surveillance and reconnaissance operations, and execute other preparation 

activities before completing the plan. As the commander and staff conduct the MDMP, they direct the 

tasks in a series of WARNOs.  

The commander is the most important participant in the MDMP. More than simply decisionmakers 

in this process, commanders use their experience, knowledge, and judgment to guide staff planning 

efforts. While unable to devote all their time to the MDMP, commanders follow the status of the 

planning effort, participate during critical periods of the process, and make decisions based on the 

detailed work of the staff. During the MDMP, commanders focus their activities on understanding, 

visualizing, and describing.  

The MDMP stipulates several formal meetings and briefings between the commander and staff to 

discuss, assess, and approve or disapprove planning efforts as they progress. However, experience has 

shown that optimal planning results when the commander meets informally at frequent intervals with the 

staff throughout the MDMP. Such informal interaction between the commander and staff can improve 
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the staffôs understanding of the situation and ensure the staffôs planning effort adequately reflects the 

commanderôs visualization of the operation.   

The chief of staff (COS) is a key participant in the MDMP. The COS manages and coordinates the 

staffôs work and provides quality control during the MDMP. To effectively supervise the entire process, 

this officer clearly understands the commanderôs intent and guidance. The COS provides timelines to the 

staff, establishes briefing times and locations, and provides any instructions necessary to complete the 

plan.  

The staffôs effort during the MDMP focuses on helping the commander understand the situation, 

make decisions, and synchronize those decisions into a fully developed plan or order. Staff activities 

during planning initially focus on mission analysis. The products that the staff develops during mission 

analysis help commanders understand the situation and develop the commanderôs visualization. During 

course of action (COA) development and COA comparison, the staff provides recommendations to 

support the commander in selecting a COA. After the commander makes a decision, the staff prepares 

the plan or order that reflects the commanderôs intent, coordinating all necessary details.  

 
Figure 1. Steps in the MDMP 

 

STEPS IN THE DECISION-MAKING PROCESS 

The main activities in the decision-making process are as follows: 

STEP 1ïRECEIPT OF MISSION 

- Alert the Staff and Other Key Participants 

- Gather the Tools 

- Update Running Estimates 

- Conduct Initial Assessment 

- Issue the Commanderôs Initial Guidance 

- Issue the Initial Warning Order 

STEP 2ïMISSION ANALYSIS 

- Analyze the Higher Headquartersô Plan or Order 

- Perform Initial Intelligence Preparation of the Battlefield 

- Determine Specified, Implied, and Essential Tasks 

- Review Available Assets and Identify Resource Shortfalls 

- Determine Constraints 

- Identify Critical Facts and Develop Assumptions 

- Begin Risk Management 
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- Develop Initial Commanderôs Critical Information Requirements and Essential Elements of 
Friendly Information 

- Develop the Initial Information Collection Plan 

- Update Plan for the Use of Available Time 

- Develop Initial Themes and Messages 

- Develop a Proposed Problem Statement 

- Develop a Proposed Mission Statement 

- Present the Mission Analysis Briefing 

- Develop and Issue Initial Commanderôs Intent 

- Develop and Issue Initial Planning Guidance 

- Develop Course of Action Evaluation Criteria 

- Issue a Warning Order 

STEP 3ïCOURSE OF ACTION DEVELOPMEN 

- Assess Relative Combat Power 

- Generate Options 

- Array Forces 

- Develop a Broad Concept 

- Assign Headquarters 

- Develop Course of Action Statements and Sketches 

- Conduct a Course of Action Briefing 

- Select or Modify Courses of Action for Continued Analysis 

STEP 4ïCOURSE OF ACTION ANALYSIS AND WAR-GAMING 

- Gather the Tools 

- List All Friendly Forces 

- List Assumptions 

- List Known Critical Events and Decision Points 

- Select the War-Gaming Method 

- Select a Technique to Record and Display Results 

- War-Game the Operation and Assess the Results 

- Conduct a War-Game Briefing (Optional) 

STEP 5ïCOURSE OF ACTION COMPARISON 

- Conduct Advantages and Disadvantages Analysis 

- Compare Courses of Action 

- Conduct a Course of Action Decision Briefing 

STEP 6ïCOURSE OF ACTION APPROVAL 

After approving a COA, the commander issues the final planning guidance. The final planning 

guidance includes a refined commanderôs intent (if necessary) and new CCIRs to support execution. It 

also includes any additional guidance on priorities for the warfighting functions, orders preparation, 

rehearsal, and preparation. This guidance includes priorities for resources needed to preserve freedom of 

action and ensure continuous sustainment. 

Based on the commanderôs decision and final planning guidance, the staff issues a WARNORD to 

subordinate headquarters. This WARNORD contains the information subordinate units need to refine 

their plans. It confirms guidance issued in person or by video teleconference and expands on details not 

covered by the commander personally. The WARNORD issued after COA approval normally contains:  
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Á The area of operations.  

Á Mission. 

Á Commanderôs intent 

Á Updated CCIRs and EEFIs. 

Á Concept of operations. 

Á Principal tasks assigned to subordinate units. 

Á Preparation and rehearsal instructions not included in the SOPs. 

Á A final timeline for the operations. 

STEP 7ïORDERS PRODUCTION, DISSEMINATION, AND TRANSITION 

- Plans and Orders Reconciliation 

- Plans and Orders Crosswalk 

- Approving the Plan or Order 

Step 7 bridges the transition between planning and preparations. The plans-to-operations transition 

is a preparation activity that occurs within the headquarters. It ensures members of the current operations 

cell fully understand the plan before execution. During preparation, the responsibility for developing and 

maintaining the plan shifts from the plans (or future operations) cell to the current operations cell. This 

transition is the point at which the current operations cell becomes responsible for controlling execution 

of the operation order. This responsibility includes answering requests for information concerning the 

order and maintaining the order through fragmentary orders. This transition enables the plans cell to 

focus its planning efforts on sequels, branches, and other planning requirements directed by the 

commander. 

In conclusion, this decision-making process is sufficiently flexible, detailed and gives the 

commander the freedom to choose the best way to accomplish the mission. This is extremely important 

in mission command and join planning when we have decentralized exertion. The main figure in this 

process is the figure of the commander, assisted by his headquarter. Professionalization and training of 

staff from the headquarters are of great importance because it greatly facilitates the commander's work 

and improves the efficiency of the whole process. 

Abbreviations: 

NATO - North Atlantic Treaty Organization 

CCIR - Commanderôs Critical Information Requirement 

EEFI - Essential Elements of Friendly Information 

COA - Course Of Action 

SOP - Standing Operating Procedure 

WARNORD - Warning Order 

MDMP - Military Decisionmaking Process 

COS - Chief of Staff 

OPORD - Operation Order 

OPLAN - Operation Plan 

IO - International Organisation 

NGO - Non-Governmental Organisation  
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ʆʉʆɹɽʅʆʉʊʀ ʅɸ ɿɸʑʀʊɸʊɸ ʅɸ ʀʅʊɽʃɽʂʊʋɸʃʅɸʊɸ ʉʆɹʉʊɺɽʅʆʉʊ 

ɺ ʂʆʅʊɽʂʉʊɸ ʅɸ ʀʅʌʆʈʄɸʎʀʆʅʅɸʊɸ ʉʀɻʋʈʅʆʉʊ 

 

ʍʨʠʩʪʦ ɸ. ɼʝʩʝʚ 
 

ʅʘʮʠʦʥʘʣʝʥ ʚʦʝʥʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ñ ɺ. ʃʝʚʩʢʠò ʛʨ. ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 

ʌʘʢʫʣʪʝʪ ñɸʨʪʠʣʝʨʠʷ ʇɺʆ ʠ ʂʀʉò ʛʨ. ʐʫʤʝʥ 
 

 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʣʦʙʘʣʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʤʨʝʞʠ 

ʧʨʦʤʝʥʠʭʘ ʢʘʨʜʠʥʘʣʥʦ ʩʭʚʘʱʘʥʠʷʪʘ ʠ ʨʘʟʙʠʨʘʥʠʷʪʘ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʘʟʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʨʝʚʦʣʶʮʠʷ ʧʨʝʜʠʟʚʠʢʚʘ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʟʘʱʠʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ 

ʩʦʙʩʪʚʝʥʦʩʪ. ɻʣʦʙʘʣʥʘʪʘ ʠʥʪʝʨʥʝʪ ʩʨʝʜʘ ʠ ʨʘʟʚʠʪʠʝʪʦ  ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʠʩʢʚʘʪ ʘʜʝʢʚʘʪʥʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʷʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ 

ʩʦʙʩʪʚʝʥʦʩʪ. ɿʘʩʠʣʚʘʥʝʪʦ ʥʘ ʢʦʤʝʨʩʠʘʣʠʟʘʮʠʷʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʧʦʚʠʰʘʚʘʥʝʪʦ 

ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʘʪʘ ʧʨʠʚʣʝʢʘʪʝʣʥʦʩʪ ʜʦʚʝʜʦʭʘ ʜʦ ʠʟʢʣʶʯʠʪʝʣʥʦ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʘʚʘʪʘ 

ʚʲʨʭʫ ʥʝʷ, ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʥʘ ʤʝʞʜʫʬʠʨʤʝʥʥʘʪʘ ʙʦʨʙʘ. 

ɺ ʜʦʢʣʘʜʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʦʪʦ ʧʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ ʠ ʂʦʤʠʩʠʷʪʘ ʟʘ ʭʘʨʤʦʥʠʟʠʨʘʥʝ ʥʘ ʚʲʪʨʝʰ-

ʥʠʷ ʧʘʟʘʨ ʩʝ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʦʪʨʘʩʣʠʪʝ ʨʘʙʦʪʝʱʠ ʩ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʩʘ 39%ʦʪ ʦʙʱʘʪʘ 

ʧʨʦʤʠʰʣʝʥʘ ʜʝʡʥʦʩʪ, ʢʘʪʦ ʚ ʪʝʟʠ ʦʪʨʘʩʣʠ ʩʨʝʜʥʘʪʘ ʨʘʙʦʪʥʘ ʟʘʧʣʘʪʘ ʝ ʩ 40% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʦʩʪʘʥʘ-

ʣʠʪʝ. ʇʦʜʦʙʥʠ ʩʘ ʠ ʘʥʘʣʠʟʠʪʝ ʥʘ ʧʘʪʝʥʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ ʥʘ ʉɸʑ. 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʝʧʦʭʘ ʥʘ Ăʠʥʪʝʣʝʢʪʫʘʣʝʥ ʢʘʧʠʪʘʣʠʟʲʤñ ʠ ʩʚʦʙʦʜʥʦ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ ʪʲʨʛʦʚʩ-

ʢʠʪʝ ʩʜʝʣʢʠ ʩʘ ʪʷʩʥʦ ʦʙʚʲʨʟʘʥʠ ʩ ʧʘʟʘʨʝʥ ʦʙʤʝʥ ʥʘ ʥʝʤʘʪʝʨʠʘʣʥʠ (ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʧʨʦʜʫʢʪʠ). 

ʇʨʘʚʘʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʦʩʠʛʫʨʷʚʘʪ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʩʚʦʝʦʙʨʘʟʥʠ ʛʘʨʘʥʮʠʠ ʚ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʠʷ ʨʠʩʢ ʠ ʜʦʨʠ ʠʤʘʪ ʩʪʦʡʥʦʩʪ ʥʘ ʩʚʦʝʦʙʨʘʟʥʘ ʦʙʤʝʥʥʘ ʚʘʣʫʪʘ. ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʠʟʛ-

ʨʘʜʝʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʯʨʝʟ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʠʥʪʝ-

ʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʩʝ ʩʲʧʨʦʚʦʞʜʘ ʩ ʝʬʝʢʪʘ ʥʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʠ ʧʦ-ʚʠʩʦʢʠ 

ʨʘʟʭʦʜʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʧʨʦʜʫʢʪʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ. 

ʇʦ ʝʢʩʧʝʨʪʥʠ ʦʮʝʥʢʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʠʪʝ ʢʦʨʧʦʨʘʮʠʠ ʦʪʜʝʣʷʪ ʩʲʱʝʩʪʚʝʥʦ ʤʷʩʪʦ ʥʘ ʠʥʪʝʣʝʢʪʫ-

ʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʚ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʧʦʟʠʮʠʠʪʝ ʩʠ ʥʘ ʩʚʝʪʦʚʥʠʪʝ ʧʘʟʘʨʠ. ʆʩʥʦʚ-

ʥʘʪʘ  ʮʝʣ ʝ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʦʪʜʝʣʥʠ ʦʪʨʘʩʣʠ ʠ ʫʩʣʫʛʠ. ɺʦʜʝʥʝʪʦ ʥʘ ʧʘʪʝʥʪʥʠ ʚʦʡ-

ʥʠ ʯʨʝʟ ʙʣʦʢʠʨʘʥʝ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʢʦʥʢʫʨʝʥʪʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʘʢʪʠʚʥʠ 

ʬʦʨʤʠ ʥʘ ʟʘʱʠʪʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʝʢʪʦʨʠ ʥʘ ʧʘʟʘʨʘ ʦʪ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ. ʇʦʢʘʟʘʪʝʣʝʥ ʚ ʪʦʚʘ ʦʪ-
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ʥʦʰʝʥʠʝ ʝ ɽʉ, ʢʦʡʪʦ ʠʥʠʮʠʠʨʘ ʧʨʝʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʜʦʛʦʚʦʨʘ Safe Harbor ʩ ʪʲʨʛʦʚʩʢʦʪʦ ʤʠʥʠʩ-

ʪʝʨʩʪʚʘ ʥʘ ʉɸʑ ʟʘ ʪʨʘʥʩʬʝʨ ʥʘ ʧʝʨʩʦʥʘʣʥʠ ʜʘʥʥʠ ʟʘ ʘʤʝʨʠʢʘʥʩʢʠ ʢʦʤʧʘʥʠʠ ʚ ɽʉ. ʂʦʥʢʨʝʪʥʠʷ 

ʧʦʚʦʜ ʝ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʜʘʥʥʠ PRISM ʥʘ ʉɸʑ ʢʦʷʪʦ ʥʘʨʫʰʘʚʘ ʦʩʥʦʚʥʘ ʜʠʨʝʢʪʠʚʘ ʥʘ 

ɽʉ ʟʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ (EU Data Protection Directive). 

ʈ. ɹʲʣʛʘʨʠʷ ʥʝ ʝ ʠʟʢʣʶʯʝʥʠʝ ʦʪ ʪʝʟʠ ʪʝʥʜʝʥʮʠʠ ï ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʤʝʡʣʠ ʠ ʤʦʙʠʣʥʠ ʩʲʦʙʱʝʥʠʷ 

ʩ ʧʦʜʚʝʞʜʘʱʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʜʤʷʥʘ ʠʣʠ ʬʘʣʰʠʬʠʮʠʨʘʥʝ ʥʘ ʦʬʠʮʠʘʣʥʠ ʫʝʙʩʘʡʪʦʚʝ ʠ ʜʦʤʝʡʥʠ, 

ʟʣʦʫʧʦʪʨʝʙʠ ʩʲʩ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ ʧʨʦʬʠʣʠ ʩ ʮʝʣ ʤʘʥʠʧʫʣʘʮʠʷ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʘʥʠʢʘ, ʙʠʟʥʝʩ ʠʟ-

ʤʘʤʠ ʠ ʦʙʱʝʩʪʚʝʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚ ʟʥʘʯʠʪʝʣʥʠ ʨʘʟʤʝʨʠ. 

ʆʪʚʦʨʝʥ ʩʪʦʠ ʚʲʧʨʦʩʲʪ ʟʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠʟʪʦʯʥʠʮʠ ʚ ʠʥʪʝʨʥʝʪ, ʟʘ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪ ʥʘ ʥʦʚʠʥʠʪʝ, ʩʲʦʙʱʝʥʠʷʪʘ ʠ ʘʚʪʦʨʠʪʝ. 

ʇʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʢʠʙʝʨ ʟʘʧʣʘʭʠ ʠ ʥʝʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʜʝʡʩʪʚʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ ʠʤʘʪ ʠʢʦʥʦʤʠʯʝʩʢʦ ʠʟʤʝʨʝʥʠʝ ʠ ʤʦʨʘʣʥʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʨʝʧʫʪʘʮʠʷʪʘ 

ʥʘ ʬʠʨʤʠʪʝ ʢʦʠʪʦ ʩʲʭʨʘʥʷʚʘʪ ʠ ʫʧʨʘʚʣʷʚʘʪ ʙʘʟʠʪʝ ʦʪ ʜʘʥʥʠ. ʇʦ ʦʮʝʥʢʠ ʥʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʝʞʝ-

ʛʦʜʥʦ ʬʠʨʤʠʪʝ ʪʲʨʧʷʪ ʟʘʛʫʙʠ ʦʪ ʧʨʦʙʠʚ ʚ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʤʝʞʜʫ 18-20 ʤʣʨʜ. ʣʠʨʠ. 

ʇʦʢʘʟʘʪʝʣʝʥ ʟʘ ʩʪʝʧʝʥʪʘ ʠ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʟʘʧʣʘʭʘʪʘ ʝ ʩʣʫʯʘʷʪ ʩ ĂVodafoneñ ʌʈɻ. ɺ 2014ʛ. ʬʠʨʤʘʪʘ 

Ăʠʟʧʫʩʥʘñ ʚ ʤʨʝʞʘʪʘ ʜʘʥʥʠ ʟʘ ʜʚʘ ʤʠʣʠʦʥʘ ʜʫʰʠ ʦʪ 36 ʤʣʥ. ʩʚʦʠ ʢʣʠʝʥʪʠ (ʠʤʝʥʘ, ʙʘʥʢʦʚʠ ʢʦʜʦʚʝ, 

ʘʜʨʝʩʠ, ʩʤʝʪʢʠ), ʩʘʤʦ ʩ ʙʲʨʟʘʪʘ ʥʘʤʝʩʘ ʨʠʩʢʲʪ ʦʪ ʧʨʷʢʘ ʟʘʧʣʘʭʘ ʟʘ ʢʣʠʝʥʪʠʪʝ ʙʝʰʝ ʤʠʥʠʤʠʟʠʨʘʥ. 

ʊʝʟʠ ʩʣʫʯʘʠ ʠ ʩʲʟʜʘʜʝʥʠʪʝ ʦʢʦʣʦ ʪʷʭ ʩʠʪʫʘʮʠʠ ʧʨʠʥʫʞʜʘʚʘʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʘʢ-

ʪʠʚʥʠ ʢʦʥʪʨʘʤʝʨʢʠ. 

ʇʨʦʙʣʝʤʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʩʘ ʦʙʝʢʪ ʥʘ ʦʩʥʦʚʥʠ ʟʘʢʦʥʦʜʘʪʝʣʥʠ ʠʥʠʮʠʘʪʠʚʠ ʦʪ 

ɽʉ. ʋʪʚʲʨʜʝʥʘʪʘ ʉʪʨʘʪʝʛʠʷ ʟʘ ʢʠʙʝʨ ʩʠʛʫʨʥʦʩʪ (EU Cyber Security Strategy) ʬʠʢʩʠʨʘ ʠ ʟʘʜʲʣʞʘʚʘ 

ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʜʘ ʩʧʘʟʚʘʪ ʤʠʥʠʤʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʠʙʝʨ ʩʠʛʫʨʥʦʩʪʪʘ: 

V ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ ʧʨʦʬʠʣʘʢʪʠʨʘʥʝ ʥʘ ʢʠʙʝʨ ʤʨʝʞʠ ʠ ʩʠʩʪʝʤʠ; 

V ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ; 

V ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʛʦʪʦʚʥʦʩʪ ʦʪ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. 

ʉʪʨʘʪʝʛʠʷʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʩʪʠʤʫʣʠʨʘʥʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʠʩʦʢʦ-ʟʘʱʠʪʝʥʠ ʧʨʦʜʫʢʪʠ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʠ ʪʷʭʥʦʪʦ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʯʨʝʟ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʠʙʝʨʟʘʱʠʪʘ ʦʙʭʚʘʱʘʱʘ 

ʜʦʨʠ ʦʙʣʘʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʦʟʠ ʜʦʢʫʤʝʥʪ ʝ ʩʲʦʙʨʘʟʝʥ ʩ ʦʩʪʘʥʘʣʠʪʝ ʜʦʢʫʤʝʥʪʠ ʚ ʩʲʶʟʘ: ɼʠʨʝʢ-

ʪʠʚʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʯʘʩʪʥʠʷ ʞʠʚʦʪʚ ʮʠʬʨʦʚʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ (E-Privacy Directive 2002/58/EC), ɼʠ-

ʨʝʢʪʠʚʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (European Critical Infrastructures Directive 

2008/114/EC), ɼʠʨʝʢʪʠʚʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ (Data Protection Directive 95/46/EC). ɿʘʱʠʪʘʪʘ ʥʘ 

ʜʘʥʥʠʪʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʝ ʨʘʟʛʣʝʜʘʥʘ ʚ ʩʧʝʮʠʘʣʥʠ ʜʠʨʝʢʪʠʚʠ ʥʘ 

ɽʚʨʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ɽʚʨʦ ʢʦʤʠʩʠʷʪʘ (Directive 2013/40/EU on attacks against information systems) ʠ 

(General Data Protection Reglament ɽʉ 2016/679 (GDPR). ʈʝʜʠʮʘ ʜʲʨʞʘʚʠ ʩʘ ʨʘʟʨʘʙʦʪʠʣʠ ʩʦʙʩʪʚʝ-

ʥʠ ʜʦʢʫʤʝʥʪʠ ï ʌʈɻ ʝ ʫʪʚʲʨʜʠʣʘ ʉʪʨʘʪʝʛʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʤʝʨʢʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʦʙʱʝʩʪʚʝʥʠ ʠ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ ʠ ʪʲʨʛʦʚʩʢʠʪʝ ʜʨʫʞʝʩʪʚʘ ʟʘ ʚʟʘʠʤʦʧʦʤʦʱ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʠʙʝʨ ʩʠ-

ʛʫʨʥʦʩʪʪʘ.  

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʪʝʩʪʚʘ ʠʥʦʚʘʮʠʦʥʥʠ ʬʦʨʤʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʠʟʥʝʩʘ ʠ ʜʲʨʞʘʚʘʪʘ 

(CISP), ʢʦʠʪʦ ʟʘʜʲʣʞʘʚʘʪ ʦʧʝʨʘʪʦʨʠʪʝ ʥʘ ʜʘʥʥʠ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʪʝʭʥʠʯʝʩʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ 

ʤʝʨʢʠ ʟʘ ʟʘʱʠʪʘ , ʘ ʟʘ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʜʘ ʧʨʦʩʣʝʜʷʚʘʪ ʬʠʥʘʥʩʦʚʠ ʦʧʝʨʘʮʠʠ. 

ɺʘʞʥʦ ʟʥʘʯʝʥʠʝ ʦʪʜʝʣʷʪ ʠ ʉɸʑ ʩʲʩ ʩʧʝʮʠʘʣʝʥ ʫʢʘʟ ʥʘ ʧʨʝʟʠʜʝʥʪʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʜʲʨʞʘʚʥʘ 

ʧʦʣʠʪʠʢʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʢʠʙʝʨ ʩʠʛʫʨʥʦʩʪ. 

ɺʩʠʯʢʠ ʨʘʟʨʘʙʦʪʝʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ ʜʦʢʪʨʠʥʘʣʥʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʛʫʨʥʦʩʪ ʩʘ 

ʪʷʩʥʦ ʦʙʚʲʨʟʘʥʠ ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ.  

ʇʨʝʜʧʨʠʝʪʠʪʝ ʤʝʨʢʠ ʩʨʝʱʫ ʣʲʞʣʠʚʠ ʩʚʝʜʝʥʠʷ, ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʧʠʨʘʪʩʪʚʦ, ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʧʨʘ-

ʚʘʪʘ ʚ ʀʥʪʝʨʥʝʪ ʦʙʭʚʘʱʘʪ: 

V ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʪʢʨʠʪʦʩʪʪʘ ʠ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪʪʘ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʨʝʛʦ-

ʚʦʨʠ; 

V ʨʘʙʦʪʘ ʩ ʜʘʥʥʠ ʟʘ ʜʦʙʨʦʩʲʚʝʩʪʥʦ ʠʟʧʦʣʟʚʘʥʝ; 

V ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ; 

V ʟʘʩʠʣʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ITʦʪ ʥʘʨʫʰʝʥʠʷ ʚ ʥʘ ʯʫʞʜʠ ʩʘʡʪʦʚʝ ʜʦʤʝʡʥʠ ʦʪ ʧʲʨʚʦ ʥʠʚʦ ʟʘ ʧʦʜ-

ʜʨʞ̡ʢʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʬʠʨʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʧʘʟʘʨ. 
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ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʦʣʘʛʘʪ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʦʚʘʮʠʦʥʝʥ ʧʨʦʮʝʩ ʟʘ ʛʝ-

ʥʝʨʠʨʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʠʜʝʠ ʥʘ ʧʘʟʘʨʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʘʩʪʝʞ ʠ ʢʦʥ-

ʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʬʠʨʤʠʪʝ. ʇʘʪʝʥʪʥʠʪʝ ʧʨʦʮʝʜʫʨʠ, ʪʲʨʛʦʚʩʢʠʪʝ ʤʘʨʢʠ ʠ ʟʘʱʠʪʘʪʘ ʥʘ 

ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ ʩʘ ʦʩʥʦʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʘʚʘʪʘ ʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʚʲʨʭʫ ʠʟʦʙʨʝʪʝ-

ʥʠʷʪʘ ʠ ʪʚʦʨʯʝʩʢʠʪʝ ʠʜʝʠ. ʊʝʟʠ ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʘʚʥʘʪʘ ʨʘʤʢʘ ʛʘʨʘʥʪʠʨʘʪ ʟʘʱʠʪʘʪʘ ʥʘ 

ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʠʟʛʦʜʘ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ. ʅʝʱʦ ʧʦ-ʚʝʯʝ ʙʝʟ IT 

ʟʘʱʠʪʘ ʠʟʦʙʨʝʪʘʪʝʣʠʪʝ, ʢʦʠʪʦ ʚʣʘʛʘʪ ʚʨʝʤʝ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ ʱʝ ʩʘ ʚ 

ʥʝʠʟʛʦʜʥʦ ʧʦʣʦʞʝʥʠʝ ʩʧʨʷʤʦ ʢʦʤʧʘʥʠʷ, ʢʦʷʪʦ ʢʦʧʠʨʘ ʧʨʦʜʫʢʪʘ ʦʪ ʀʥʪʝʨʥʝʪ ʙʝʟ ʜʘ ʟʘʧʣʘʱʘ ʪʨʫʜ, 

ʪʘʣʘʥʪ ʠ ʪ.ʥ.ʪ. ʇʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʪʨʘʪʝʛʠʠ ɽʉ ʠ ʉɸʑ ʚʠʟʠʨʘʪ ʦʩʥʦʚʥʦ ʂʠʪʘʡ.  

ʆʩʥʦʚʥʠʪʝ ʠʟʚʦʜʠ ʦʪ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʦʜʦʙʥʠ ʩʪʨʘʪʝʛʠʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʩʣʝʜʥʠ-

ʪʝ ʨʝʟʫʣʪʘʪʠ: 

V ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ; 

V ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʝʬʝʢʪ; 

V ʧʦʜʦʙʨʷʚʘʥʝ ʟʘʱʠʪʘʪʘ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ; 

V ʟʘʩʠʣʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ IP ʚ ʢʣʶʯʦʚʠ ʦʪʨʘʩʣʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʩ ʧʨʝʬʝʨʝʥʮʠʘʣʥʦ ʧʘʪʝʥʪʦ-

ʚʘʥʝ; 

V ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʨʘʟʚʠʪʠʝ ʠ ʥʠʩ-

ʢʦʚʲʛʣʝʨʦʜʥʠ ʝʤʠʩʠʠ; 

V ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʨʘʥʩʬʝʨʠʪʝ ʥʘ ʚʘʞʥʘʪʘ ʛʨʘʞʜʘʥʩʢʘ ʧʨʦʜʫʢʮʠʷ; 

V ʧʨʘʚʘ ʚʲʨʭʫ ʣʠʮʝʥʟʠʠ, ʫʩʪʘʚʥʠ ʢʘʧʠʪʘʣʠ ʠ ʘʢʪʠʚʠ; 

V ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʯʨʝʟ ʧʨʘ-

ʚʠʣʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʪʦʮʠ; 

V ʧʦʜʜʲʨʞʘʱʠ ʶʨʠʜʠʯʝʩʢʠ ʠ ʧʘʪʝʥʪʥʠ ʫʩʣʫʛʠ ʧʨʠ ʟʘʱʠʪʘ ʥʘ ʪʲʨʛʦʚʩʢʠʪʝ ʤʘʨʢʠ, ʘʚʪʦʨʩʢʠʪʝ 
ʧʨʘʚʘ ʠ ʜʨ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʥʘ ʩʪʦʢʠʪʝ, ʜʝʡ-

ʥʦʩʪʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʩʘ ʥʝʤʘʪʝʨʠʘʣʥʠ ʘʢʪʠʚʠ, ʢʦʠʪʦ ʠʤʘʪ ʤʘʪʝʨʠʘʣʥʦ ʠ ʩʪʦʡʥʦʩʪʥʦ ʠʟʤʝʨʝʥʠʝ. ʇʘ-

ʪʝʥʪʠʪʝ, ʧʨʦʤʠʰʣʝʥʠʪʝ ʦʙʨʘʟʮʠ, ʩʦʬʪʫʝʨʘ, ʥʦʫ ʭʘʫ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘʪʘ ʠ ʜʨ. ʩʲʜʲʨʞʘʱʠ ʥʦʚʘʪʦʨʩ-

ʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʭʫʤʘʥʠʪʘʨʥʠ ʟʥʘʥʠʷ ʚ ʩʚʝʪʦʚʥʠʷ ʧʘʟʘʨ ʠʤʘʪ ʮʝʥʥʦʩʪ ʟʘ ʩʚʦʠʪʝ ʩʲʟʜʘʪʝʣʠ. 

ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʭʘʨʘʢʪʝʨʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʦʚʘʪʦʨʩʢʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠʤʘʪ ʦʛʨʦʤʥʦ ʟʥʘ-

ʯʝʥʠʝ ʟʘ ʜʥʝʰʥʘʪʘ ʢʦʥʢʫʨʝʥʪʥʘ ʩʨʝʜʘ. ʊʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠ 

ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʢʣʶʯʠʪʝʣʥʠʪʝ ʧʨʘʚʘ ʥʘ ʩʦʙʩʪʚʝʥʠʢʘ ʚʲʚ ʚʩʠʯʢʠʪʝ ʬʦʨʤʠ ʥʘ ʧʨʠʣʘʛʘʥʝ. 

ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʩʣʝʜʚʘ ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʢʠʙʝʨ ʩʠʛʫʨʥʦʩʪ Ăʂʠʙʝʨ ʫʩʪʦʡʯʠʚʘ ɹʲʣʛʘ-

ʨʠʷ 2020ñ ʜʘ ʚʢʣʶʯʠ ʠ ʥʘʩʦʢʠ ʟʘ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʟʘʱʠʪʘ ʥʘ ʚʠʩʦʢʠʪʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪ-

ʢʠ ʠ ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʤʝʭʘʥʠʟʲʤ ʪʨʷʙʚʘ ʤʘʢʩʠʤʘʣʥʦ ʜʘ ʟʘʱʠʪʠ ʠʥ-

ʪʝʨʝʩʠʪʝ ʥʘ ʩʦʙʩʪʚʝʥʠʮʠʪʝ ʠ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʯʘʩʪʥʦʪʦ ʠ ʦʙʱʝʩʪʚʝʥʦʪʦ. ɺ ʪʦʟʠ ʘʩʧʝʢʪ ʧʦʜ ʢʠʙʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʙʠʨʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ. ʂʠʙʝʨ 

ʟʘʧʣʘʭʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʩʘ ʦʙʚʲʨʟʘʥʠ ʩ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʧʨʘʚʘʪʘ 

ʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʩʘʤʠʷ ʦʙʝʢʪ. 

ʅʘʨʫʰʝʥʠʷʪʘ ʥʘ ʧʨʘʚʘʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʚʢʣʶʯʚʘʪ ʥʝʧʨʘʚʦʤʝʨʥʦ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʜʝʡʥʦʩʪ ʠʣʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ, ʢʦʠʪʦ ʧʨʠʯʠʥʷʚʘʪ 

ʚʨʝʜʘ ʥʘ ʧʨʠʪʝʞʘʪʝʣʷ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʥʝʧʦʣʫʯʝʥʠ ʧʨʠʭʦʜʠ ʠʣʠ ʟʘʛʫʙʠ ʥʘ ʠʤʠʜʞ. ʊʘʢʲʚ ʪʠʧ ʟʘʧ-

ʣʘʭʘ ʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʘ ʠʣʠ ʩʧʦʩʦʙʘ, ʘ ʥʝʛʦʚʘ ʢʦʩʚʝʥʘ ʧʨʦʷʚʘ ʝ ʠʟʥʦʩʘ 

ʥʘ ʪʘʢʲʚ ʧʨʦʜʫʢʪ ʠʣʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʥʪʨʘʬʘʢʪʥʘ ʬʫʥʢʮʠʷ. ɿʘʧʣʘʭʘ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝ-

ʥʦʩʪ ʩʘ ʢʠʙʝʨ ʘʪʘʢʠʪʝ ʩʨʝʱʫ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʜʝʥ ʧʨʦʜʫʢʪ, ʧʨʦʤʷʥʘ ʚ ʙʘʟʘʪʘ ʦʪ 

ʜʘʥʥʠ ʩ ʦʧʨʝʜʝʣʝʥʘ ʪʲʨʛʦʚʩʢʘ ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʛʣʘʩʷʚʘʥʝʪʦ ʥʘ ʪʲʨʛʦʚʩʢʠ ʪʘʡʥʠ ʢʘʪʦ ʟʘʧʣʘʭʘ ʟʘ 

ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪʪʘ. ʇʦʣʝʪʦ ʥʘ ʪʝʟʠ ʟʘʧʣʘʭʠ ʝ ʀʥʪʝʨʥʝʪ ʦʪ ʢʦʝʪʦ ʧʨʦʠʟʪʠʯʘʪ ʥʷʢʦʠ ʩʠʩʪʝʤʘʪʠʯ-

ʥʠ ʦʩʦʙʝʥʦʩʪʠ: 

V ʣʝʩʝʥ ʥʝʟʘʢʦʥʝʥ ʜʦʩʪʲʧ ʜʦ ʩʣʫʞʝʙʥʠ ʠ ʜʲʨʞʘʚʥʠ ʪʘʡʥʠ; 

V ʭʘʢʝʨʩʢʠ ʘʪʘʢʠ; 

V ʥʝʩʘʥʢʮʠʦʥʠʨʘʥʠ ʥʘʤʝʩʠ ʜʦ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ, ʚʤʝʰʘʪʝʣʩʪʚʦ ʠʣʠ ʧʨʦʤʷʥʘ ʚ ʙʘʟʠ ʦʪ 
ʜʘʥʥʠ; 

V ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʝʚʷʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʣʠʮʘ ʠ ʬʠʨʤʠ; 
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V ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʘʚʪʦʨʩʢʠʪʝ ʧʨʘʚʘ; 

V ʥʝʟʘʢʦʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʲʨʛʦʚʩʢʠ ʤʘʨʢʠ, ʥʘʠʤʝʥʦʚʘʥʠʷ, WEB ʩʘʡʪʦʚʝ ʠ ʜʦʢʫʤʝʥʪʠ; 

V ʧʨʝʜʥʘʤʝʨʝʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʝʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠ, ʪʲʨʛʦʚʩʢʠ ʦʙʦʟʥʘʯʝʥʠʷ ʟʘ ʧʨʝʜʠʟʚʠʢʚʘʥʝ 
ʥʘ ʱʝʪʠ ʥʘ ʪʝʭʥʠʷ ʠʩʪʠʥʩʢʠ ʧʨʠʪʝʞʘʪʝʣ. 

ʊʨʷʙʚʘ ʜʘ ʦʪʯʝʪʝʤ, ʯʝ ʧʨʘʚʘʪʘ ʚʲʨʭʫ ʧʘʪʝʥʪʠ, ʪʲʨʛʦʚʩʢʠ ʤʘʨʢʠ, ʤʠʢʨʦʩʭʝʤʠ, ʩʦʬʪʫʝʨ, ʘʚʪʦʨ-

ʩʢʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʘ ʜʲʨʞʘʚʥʠ, ʥʘ ʯʘʩʪʥʠ ʣʠʮʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʬʠʨʤʠ 

ʠ ʦʙʝʜʠʥʝʥʠʷ. ʊʘʟʠ ʦʩʦʙʝʥʦʩʪ ʧʨʝʜʠʟʚʠʢʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʟʘʱʠʪʘ ʢʲʤ 

ʧʨʠʦʨʝʪʠʟʘʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʧʦʜʭʦʜʠ ʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣ-

ʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʥʘʩʦʯʝʥʦʩʪʪʘ ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʢʠʙʝʨ ʟʘʱʠʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʥʷʢʦʠ 

ʠʟʚʦʜʠ: 

ɿʘʜʘʯʘʪʘ ʧʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʝ 

ʩʚʲʨʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʘ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʩʘʤʠʪʝ ʦʙʝʢʪʠ ʢʲʤ ʢʦʠʪʦ ʩʘ ʥʘ-

ʩʦʯʝʥʠ ʟʘʧʣʘʭʠʪʝ. ʇʨʦʙʣʝʤʠʪʝ ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʱʠʪʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʦ ʥʠʚʦ, ʛʣʦʙʘʣʠʟʘ-

ʮʠʷʪʘ ʥʘ ʠʥʪʝʨʥʝʪ ʪʲʨʛʦʚʠʷʪʘ ʠ ʝʣʝʢʪʨʦʥʥʠʪʝ ʫʩʣʫʛʠ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʠ ʚʘʣʫʪʠ, ʚʲʟ-

ʤʦʞʥʦʩʪʠʪʝ ʟʘ 3D ʧʨʠʥʪʠʨʘʥʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʢʠʙʝʨ ʙʝʟʦʧʘʩʥʦʩʪʪʘ. ɺʲʟ-

ʥʠʢʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʟʘ ʧʨʘʚʥʦ ʨʝʛʫʣʠʨʘʥʝ  ʥʘ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʟʘ ʀʥʪʝʨʥʝʪ ʜʦʩʪʘʚʯʠʮʠʪʝ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʦʩʨʝʜʥʠʮʠ, ʢʦʠʪʦ ʩʘ ʦʪʛʦʚʦʨʥʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʤʘʪʝ-

ʨʠʘʣʠʪʝ ʚ ʤʨʝʞʘʪʘ. ʇʨʘʚʠʣʘ ʟʘ ʦʪʛʦʚʦʨʥʦʩʪ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠ ʢʲʤ ʣʠʮʘʪʘ ʧʦʣʫʯʘʚʘʱʠ ʜʦʩ-

ʪʲʧ ʜʦ ʤʘʩʠʚʠʪʝ ʦʪ ʜʘʥʥʠ, ʯʨʝʟ ʨʝʩʪʨʠʢʮʠʠ ʟʘ ʟʘʙʨʘʥʘ ʥʘ ʜʦʩʪʲʧʘ, ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʦʣʟʚʘʥʝ ʥʘ 

ʢʥʠʛʠ ʬʠʣʤʠ ʙʝʟ ʩʲʛʣʘʩʠʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠʢʘ. 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʮʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʷ ʚ ʤʨʝʞʠʪʝ ʥʘʨʘʩʪʚʘ ʩ ʨʘʟʚʠʪʠʝ ʥʘ 

ʪʝʭʥʦʛʝʥʥʘʪʘ ʛʣʦʙʘʣʠʟʘʮʠʷ, ʘʫʪʩʦʨʩʠʥʛʘ ʠ ʫʜʲʣʞʘʚʘʥʝʪʦ ʥʘ ʚʝʨʠʛʠʪʝ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ. ʋʚʝʣʠʯʘʚʘ 

ʩʝ ʨʠʩʢʘ ʦʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʢʨʘʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʨʝʪʠ ʩʪʨʘʥʠ ʟʘ ʪʲʨʛʦʚʩʢʠ ʮʝʣʠ. ʇʦʚʠʰʝʥʘ 

ʟʘʜʲʣʙʦʯʝʥʦʩʪ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʜʝʣʠ ʥʘ ʧʨʦʤʠʰʣʝʥʠʷ ʰʧʠʦʥʘʞ ʚ ʧʦʣʟʘ ʥʘ ʢʦʥʢʫʨʝʥʪʠʪʝ ʧʨʠʣʘʛʘʥ 

ʦʪ ʧʦʣʟʚʘʪʝʣʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʚʦʷʪʘ ʨʘʙʦʪʘ.  
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Abstract: The significant increase in the number, nature and severity of natural disasters 

occurring in recent years, as well as the ever-increasing costs of coping with them, have led to the need 

to analyze a Civil Protection Disaster Response System. EU solutions facilitate the exchange of good 

practices and identify recommendations for improving the policy and practice of disaster management 

operations. Programs encourage the mutual learning and understanding process and facilitate the 

internal policy dialogue between states and experts. 

 

Keywords: disaster, management operations, good practices. 

 

 

ʂʆʆʈɼʀʅɸʎʀʆʅʅʀ ʈɽʐɽʅʀʗ ɿɸ ʆʉʒʑɽʉʊɺʗɺɸʅɽ ʅɸ ɻʈɸɾɼɸʅʉʂɸʊɸ 

ɿɸʑʀʊɸ ɺ ɽɺʈʆʇɽʁʉʂʀʗ ʉʒʖɿ 

 

ʍʨʠʩʪʦ ɸ. ɼʝʩʝʚ 

 

ʅʘʮʠʦʥʘʣʝʥ ʚʦʝʥʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ñ ɺ. ʃʝʚʩʢʠò ʛʨ. ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ 

ʌʘʢʫʣʪʝʪ ñɸʨʪʠʣʝʨʠʷ ʇɺʆ ʠ ʂʀʉò ʛʨ. ʐʫʤʝʥ 
 

 

ʂʦʣʠʯʝʩʪʚʦʪʦ ʠ ʩʝʨʠʦʟʥʦʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ ʧʨʠʯʠʥʝʥʠʪʝ ʦʪ ʯʦʚʝʢʘ ʙʝʜʩʪʚʠʷ ʧʨʝʟ ʧʦʩ-

ʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘʥʝ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʙʲʜʝʱʠʪʝ ʙʝʜʩʪʚʠʷ ʱʝ ʙʲʜʘʪ 

ʧʦ-ʜʨʘʩʪʠʯʥʠ ʠ ʢʦʤʧʣʝʢʩʥʠ, ʩ ʧʦ-ʟʥʘʯʠʪʝʣʥʠ ʠ ʜʲʣʛʦʩʨʦʯʥʠ ʧʦʩʣʝʜʠʮʠ. ʊʝʟʠ ʷʚʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘ ʧʨʦʤʝʥʠʪʝ ʥʘ ʢʣʠʤʘʪʘ ʠ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʧʨʠʨʦʜʥʠ ʠ ʪʝʭʥʦ-

ʛʝʥʥʠ ʦʧʘʩʥʦʩʪʠ, ʠʟʠʩʢʚʘʪ ʝʜʠʥ ʠʥʪʝʛʨʠʨʘʥ ʧʦʜʭʦʜ ʢʲʤ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʘʱʠʪʘʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. 

ɿʘʱʠʪʘʪʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʥʘʩʦʯʠ ʧʨʠʦʨʠʪʝʪʥʦ ʠ ʜʘ ʦʙʭʚʘʱʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʥʘʩʝʣʝʥʠʝʪʦ, ʥʦ ʠ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʠʤʫʱʝʩʪʚʦʪʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ, ʧʨʠ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʧʨʠʨʦʜʥʠ ʠ 

ʧʨʠʯʠʥʝʥʠ ʦʪ ʯʦʚʝʢʘ ʙʝʜʩʪʚʠʷ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʜʲʨʞʘʚʘ. 

ʇʨʠ ʚʩʠʯʢʠ ʪʝʟʠ ʟʘʧʣʘʭʠ ʩʝ ʥʘʣʘʛʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʨʘʙʦʪʝʱ ʤʝʭʘʥʠʟʲʤ ʟʘ ʩʲʜʝʡʩʪʚʠʝ, ʛʨʘʞ-

ʜʘʥʩʢʘ ʟʘʱʠʪʘ ʠ ʜʨʫʛʘ ʩʧʝʰʥʘ ʧʦʤʦʱ ʚ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʟʘ ʨʝʘʛʠʨʘʥʝ ʥʘ ʟʘʩʝʛʥʘ-

ʪʘʪʘ ʜʲʨʞʘʚʘ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʝʜʩʪʚʠʷʪʘ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʪʝʨʦʨʠʩʪʠʯʥʠ ʘʢʪʦʚʝ, ʷʜʨʝʥʠ ʠʣʠ ʨʘʜʠ-

ʘʮʠʦʥʥʠ ʘʚʘʨʠʠ, ʤʝʨʦʧʨʠʷʪʠʷʪʘ ʩʣʝʜʚʘ ʜʘ ʦʙʭʚʘʱʘʪ ʩʘʤʦ ʜʝʡʩʪʚʠʷʪʘ ʟʘ ʛʦʪʦʚʥʦʩʪ ʠ ʨʝʘʛʠʨʘʥʝ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʟʘʱʠʪʘ. 

ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʲʶʟ (ɽʉ) ʩʲʩ ʩʚʦʠʪʝ ʜʠʨʝʢʪʠʚʠ ʠ ʨʝʰʝʥʠʷ (ɼʠʨʝʢʪʠʚʘ 1313/2013/ɽʉ) ʥʘʩʲʨʯʘʚʘ 

ʩʦʣʠʜʘʨʥʦʩʪʪʘ ʠ ʧʦʜʧʦʤʘʛʘ, ʜʦʧʲʣʚʘ ʠ ʫʣʝʩʥʷʚʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʟʘʱʠʪʘ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʧʦʜʦʙʨʷʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʝ-

ʚʝʥʮʠʷ, ʛʦʪʦʚʥʦʩʪ ʠ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʧʨʠʨʦʜʥʠ ʠ ʧʨʠʯʠʥʝʥʠ ʦʪ ʯʦʚʝʢʘ ʙʝʜʩʪʚʠʷ. ʉʲʶʟʘ ʧʨʝʜʦʩʪʘʚʷ 

ʚʲʟʤʦʞʥʠ ʨʝʰʝʥʠʷ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʜʥʘʢʚʠ ʫʩʣʦʚʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ, 

ʢʘʪʦ: 

V ʩʲʛʣʘʩʫʚʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʟʘ ʨʝʘʢʮʠʷ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʉʲʶʟʘ ʠ ʠʟʚʲʥ 
ʥʝʛʦ; 

V ʧʦʜʦʙʨʷʚʘ ʧʨʦʮʝʩʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʦʙʤʝʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

V ʜʨʫʛʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʠ ʝʢʩʧʝʨʪʠ; 

V ʮʝʣʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʘʧʘʮʠʪʝʪ, ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʩʲʚʤʝʩʪʠ-

ʤʦʩʪ, ʢʘʢʪʦ ʠ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʠ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʝʢʠʧʠʪʝ; 

V ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʤʦʜʫʣʠ ʠ ʠʟʧʨʘʱʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠʪʝ ʝʢʠʧʠ; 
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V ʦʧʝʨʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʤʦʜʫʣʠʪʝ; 

V ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʨʘʤʢʘʪʘ ʟʘ ʫʯʝʥʠʷʪʘ ʠ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ 

ʠʟʚʣʝʯʝʥʠʪʝ ʧʦʫʢʠ; 

ɽʉ ʩʣʝʜʚʘ ʩʲʟʜʘʚʘ ʦʙʱʘ ʧʦʣʠʪʠʯʝʩʢʘ ʨʘʤʢʘ, ʥʘʩʦʯʝʥʘ ʢʲʤ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʪʝ-

ʧʝʥʪʘ ʥʘ ʛʦʪʦʚʥʦʩʪ ʥʘ ʩʠʩʪʝʤʠʪʝ ʠ ʩʣʫʞʙʠʪʝ ʟʘ ʛʨʘʞʜʘʥʩʢʘ ʟʘʱʠʪʘ, ʥʘ ʪʝʭʥʠʷ ʧʝʨʩʦʥʘʣ ʠ ʥʘ ʥʘʩʝʣʝ-

ʥʠʝʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʉʲʶʟʘ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʧʨʦʛʨʘʤʘ ʟʘ ʫʯʝʥʠʷ, ʧʨʦʛʨʘʤʘ ʟʘ ʠʟʚʣʝʯʝʥʠ ʧʦʫʢʠ, ʢʘʢʪʦ ʠ 

ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʤʨʝʞʘ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʉʲʶʟʘ ʠ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʚ ʦʙʣʘʩʪʪʘ 

ʥʘ ʧʨʝʚʝʥʮʠʷʪʘ, ʛʦʪʦʚʥʦʩʪʪʘ ʠ ʨʝʘʛʠʨʘʥʝʪʦ ʧʨʠ ʙʝʜʩʪʚʠʷ.  

ɼʲʨʞʘʚʠʪʝ ʦʪ ʩʲʶʟʘ ʥʘʙʝʣʷʟʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʦʜʫʣʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʠ ʝʢʩʧʝʨʪʥʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʣʫʞʙʠʪʝ ʟʘ ʛʨʘʞʜʘʥʩʢʘ ʟʘʱʠʪʘ ʊʝ ʦʪʯʠʪʘʪ ʬʘʢʪʘ, ʯʝ ʩʲʩʪʘʚʲʪ ʥʘ ʤʦʜʫʣʠʪʝ 

ʠʣʠ ʥʘ ʜʨʫʛʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʟʘʚʠʩʠ ʦʪ ʚʠʜʘ ʥʘ ʙʝʜʩʪʚʠʝʪʦ ʠ ʢʦʥʢʨʝʪʥʦʪʦ ʙʝʜʩʪʚʠʝ. 

ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʦʜʫʣʠ ʟʘ ʦʧʝʨʘʮʠʠ ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʧʦʤʦʱ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʟʘ-

ʱʠʪʘ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʨʝʩʫʨʩʠʪʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʜʲʨʞʘʚʠ ʯʣʝʥʢʠ, ʩʝ ʟʘʜʲʣʙʦʯʘʚʘ ʟʘ ʜʘ ʩʝ ʟʘʩʠʣʠ 

ʠ ʧʦʩʪʠʛʥʝ ʧʲʣʥʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ. ʄʦʜʫʣʠʪʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠ-

ʨʘʪ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʠ ʜʘ ʙʲʜʘʪ ʧʦʜʯʠʥʝʥʠ ʥʘ ʪʷʭʥʦʪʦ ʢʦʤʘʥʜʚʘʥʝ ʠ ʢʦʥʪʨʦʣ. 

ʄʦʜʫʣʠʪʝ ʦʙʝʜʠʥʷʚʘʪ ʨʝʩʫʨʩʠʪʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʜʲʨʞʘʚʠ ʠ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʧʨʝʜʚʘ-

ʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʝʘʛʠʨʘʥʝʪʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʫʩʪʘʥʦʚʝʥʠʪʝ ʤʝʞʜʫʥʘ-

ʨʦʜʥʠ ʥʘʩʦʢʠ ʠ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ: 

V ʜʘ ʙʲʜʘʪ ʠʟʧʨʘʱʘʥʠ ʚ ʤʥʦʛʦ ʢʨʘʪʲʢ ʩʨʦʢ ʩʣʝʜ ʠʩʢʘʥʝ ʟʘ ʧʦʤʦʱ, ʧʦʜʘʜʝʥʦ ʯʨʝʟ ERCC;  

V ʜʘ ʨʘʙʦʪʷʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ; 

V ʜʘ ʩʘ ʦʧʝʨʘʪʠʚʥʦ ʩʲʚʤʝʩʪʠʤʠ ʩ ʜʨʫʛʠ ʤʦʜʫʣʠ; 

V ʧʨʦʚʝʞʜʘʪ ʦʙʫʯʝʥʠʝ ʠ ʫʯʝʥʠʷ, ʟʘ ʜʘ ʠʟʧʲʣʥʷʪ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ; 

V ʜʘ ʩʠ ʩʲʪʨʫʜʥʠʯʘʪ ʧʦ ʮʝʣʝʩʲʦʙʨʘʟʥʦʩʪ ʩ ʜʨʫʛʠ ʦʨʛʘʥʠ ʥʘ ʉʲʶʟʘ ʠ/ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʠʥʩʪʠʪʫʮʠʠ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʆʆʅ. 

ɽʢʩʧʝʨʪʠʪʝ ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʠʟʧʨʘʪʷʪ ʢʘʪʦ ʯʣʝʥʦʚʝ ʥʘ ʝʢʠʧʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʨʝʜʚʘʨʠ-

ʪʝʣʥʦ ʜʦʙʨʦʚʦʣʝʥ ʧʨʠʥʮʠʧ, ʦʧʨʝʜʝʣʷʪ ʩʝ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʦʩʠʛʫʨʷʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʨʫʛʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʝʘʛʠʨʘʥʝ.  

ʏʨʝʟ ʩʚʦʠʪʝ ʨʝʰʝʥʠʷ ɽʉ ʧʦʜʧʦʤʘʛʘ, ʜʦʧʲʣʚʘ ʠ ʫʣʝʩʥʷʚʘ ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 

ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʦʙʱʠ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ: 

V ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʥʘ ʨʘʚʥʠʱʝ ʥʘ ʜʲʨʞʘ-

ʚʠʪʝ ʯʣʝʥʢʠ ʠ ʥʘ ʉʲʶʟʘ; 

V ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʙʲʨʟʦ ʠ ʝʬʠʢʘʩʥʦ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʟʘʧʣʘʭʘ ʦʪ 

ʪʘʢʠʚʘ; ʢʘʢʪʦ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʠ ʛʦʪʦʚʥʦʩʪ ʟʘ ʙʝʜʩʪʚʠʷ. 

V ʧʦʩʪʠʛʘʥʝ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʙʝʜʩʪʚʠʷ ʯʨʝʟ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠʣʠ ʦʛʨʘʥʠʯʘʚʘ-

ʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ, ʯʨʝʟ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʢʫʣʪʫʨʘ ʥʘ ʧʨʝʚʝʥʮʠʷ ʠ ʯʨʝʟ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʩʣʫʞʙʠʪʝ ʟʘ ʛʨʘʞʜʘʥʩʢʘ ʟʘʱʠʪʘ ʠ ʩʲʦʪʚʝʪʥʠ ʜʨʫʛʠ ʩʣʫʞʙʠ; 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʦʝʥʥʠ ʩʨʝʜʩʪʚʘ ʧʦʜ ʛʨʘʞʜʘʥʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʢʘʪʦ ʢʨʘʡʥʦ ʩʨʝʜʩʪʚʦ ʤʦʞʝ ʜʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʘʞʝʥ ʧʨʠʥʦʩ ʢʲʤ ʨʝʘʢʮʠʷʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ʂʦʛʘʪʦ ʩʝ ʧʨʠʝʤʝ ʟʘ ʫʤʝʩʪʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟ-

ʚʘʪ ʚʦʝʥʝʥ ʢʘʧʘʮʠʪʝʪ ʧʨʠ ʦʧʝʨʘʮʠʠ ʟʘ ʛʨʘʞʜʘʥʩʢʘ ʟʘʱʠʪʘ, ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʩ ʚʦʝʥʥʠʪʝ ʦʨʛʘʥʠ 

ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʦʜʯʠʥʷʚʘ ʥʘ ʨʝʜʘ ʠ ʫʩʣʦʚʠʷʪʘ, ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʠ ʢʨʠʪʝʨʠʠ. 

ʄʝʭʘʥʠʟʤʠʪʝ ʥʘ ɽʉ ʦʪʜʝʣʷʪ ʩʧʝʮʠʘʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʨʝʚʝʥʮʠʷʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʲʨ-

ʞʘʚʠʪʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʟʘʱʠʪʘ. ɿʘ ʜʘ ʠʟʧʲʣʥʠ ʮʝʣʠʪʝ ʠ ʜʘ ʦʩʲʱʝʩʪʚʠ ʟʘʜʘ-

ʯʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʧʨʝʚʝʥʮʠʷʪʘ ʩʘ ʥʘʙʝʣʷʟʘʥʠ ʦʪʜʝʣʥʠ ʛʨʫʧʠ ʦʪ ʤʝʨʦʧʨʠʷʪʠʷ: 

V ʧʨʝʜʧʨʠʝʤʘʪ ʩʝ ʜʝʡʩʪʚʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʘʟʘʪʘ ʦʪ ʟʥʘʥʠʷ ʟʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʙʝʜʩʪʚʠʷ ʠ 
ʫʣʝʩʥʷʚʘ ʦʙʤʝʥʘ ʥʘ ʟʥʘʥʠʷ, ʥʘʡ-ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʨʝʜ ʜʲʨʞʘʚʠʪʝ 

ʯʣʝʥʢʠ ʩ ʦʙʱʠ ʨʠʩʢʦʚʝ; 

V ʧʦʜʢʨʝʧʷ ʩʝ ʠ ʥʘʩʲʨʯʘʚʘ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʧʦ ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʥʝ 
ʥʘ ʨʠʩʢʦʚʝʪʝ ʯʨʝʟ ʦʙʤʝʥ ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ, ʢʘʢʪʦ ʠ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘ-

ʥʠʷ ʠ ʝʢʩʧʝʨʪʝʥ ʦʧʠʪ ʧʦ ʚʲʧʨʦʩʠ ʦʪ ʦʙʱ ʠʥʪʝʨʝʩ; 

V ʦʩʲʱʝʩʪʚʷʚʘ ʠ ʨʝʜʦʚʥʦ ʘʢʪʫʘʣʠʟʠʨʘ ʤʝʞʜʫʩʝʢʪʦʨʝʥ ʧʨʝʛʣʝʜ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʧʨʠʨʦʜʥʠ ʠ 

ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʯʦʚʝʢʘ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʩʝ ʚʲʟʧʨʠʝʤʘ ʩʲʛʣʘʩʫʚʘʥ ʧʦʜʭʦʜ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʢʦʠʪʦ 

ʠʤʘʪ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ; 
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V ʥʘʩʲʨʯʘʚʘ ʦʙʤʝʥ ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʛʨʘʞ-

ʜʘʥʩʢʘ ʟʘʱʠʪʘ ʩ ʮʝʣ ʩʧʨʘʚʷʥʝ ʩ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ; 

ʇʨʦʮʝʩʲʪ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʤʝʨʦʧʨʠʷʪʠʷʪʘ ʧʦ ʟʘʱʠʪʘʪʘ ʦʪ ʙʝʜʩʪʚʠʷ ʚ ʛʦ-

ʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ. 

ɺ ʩʚʦʝʪʦ ʨʝʰʝʥʠʝ ɽʉ ʦʧʨʝʜʝʣʷ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʦʦʨʜʠʥʘʮʠʦʥʝʥ ʮʝʥʪʲʨ ʟʘ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʠʟ-

ʚʲʥʨʝʜʥʠ ʩʠʪʫʘʮʠʠ (ERCC), ʢʦʡʪʦ ʜʘ ʛʘʨʘʥʪʠʨʘ ʜʝʥʦʥʦʱʝʥ (24/7) ʦʧʝʨʘʪʠʚʝʥ ʢʘʧʘʮʠʪʝʪ. ʊʦʡ 

ʩʲʛʣʘʩʫʚʘ ʠ ʩʲʜʝʡʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʧʦ-ʜʦʙʨʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʠ ʩʠʩʪʝʤʠ 

ʦʪ ʦʙʱʦʝʚʨʦʧʝʡʩʢʠ ʠʥʪʝʨʝʩ ʟʘ ʦʪʢʨʠʚʘʥʝ, ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫ-

ʨʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʙʲʨʟʦ ʨʝʘʛʠʨʘʥʝ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦ-

ʚʝʩʪʷʚʘʥʝ ʠ ʚʨʲʟʢʠʪʝ ʠʤ ʩ ERCC ʠ CECIS.  

ʊʝʟʠ ʩʠʩʪʝʤʠ ʪʨʷʙʚʘ ʜʘ ʦʪʯʠʪʘʪ ʠ ʜʦʨʘʟʚʠʚʘʪ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠ ʙʲʜʝʱʠʪʝ ʠʟʪʦʯʥʠʮʠ ʠ ʩʠʩ-

ʪʝʤʠ ʟʘ ʠʥʬʦʨʤʘʮʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʪʢʨʠʚʘʥʝ, ʜʘ ʩʲʟʜʘʚʘʪ ʠ ʫʧʨʘʚʣʷʚʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʤʦʙʠʣʠ-

ʟʠʨʘʥʝ ʠ ʠʟʧʨʘʱʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠ ʝʢʠʧʠ. ʉʠʩʪʝʤʠʪʝ ʩʣʝʜʚʘ ʜʘ ʩʘ ʦʪʛʦʚʦʨʥʠ ʟʘ: 

V ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʥʘ ʧʦʤʦʱʪʘ ʥʘ ʤʷʩʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʝʘʛʠʨʘʥʝʪʦ ʧʨʠ ʙʝʜʩ-

ʪʚʠʷ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʚʨʲʟʢʘ ʩ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʧʦʠʩʢʘʣʘ ʧʦʤʦʱ; 

V ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʧʦʠʩʢʘʣʘ ʧʦʤʦʱ, ʩ ʝʢʩʧʝʨʪʝʥ ʦʧʠʪ ʦʪʥʦʩʥʦ ʜʝʡʩʪʚʠʷʪʘ ʟʘ 
ʧʨʝʚʝʥʮʠʷ, ʛʦʪʦʚʥʦʩʪ ʠʣʠ ʨʝʘʛʠʨʘʥʝ; 

V ʜʘ ʩʲʟʜʘʚʘʪ ʠ ʧʦʜʜʲʨʞʘʪ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʝʢʩʧʝʨ-

ʪʥʠʪʝ ʝʢʠʧʠ; 

V ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʨʝʞʘ ʦʪ ʦʙʫʯʝʥʠ ʝʢʩʧʝʨʪʠ ʦʪ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʦʙʠʣʠʟʠʨʘʥʠ ʚ ʢʨʘʪʲʢ ʩʨʦʢ, ʟʘ ʜʘ ʧʦʜʧʦʤʘʛʘʪ ERCC ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʦʥʠʪʦ-

ʨʠʥʛ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ; 

V ʫʣʝʩʥʷʚʘʥʝ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʜʲʨʞʘ-

ʚʠʪʝ ʯʣʝʥʢʠ ʟʘ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʉʲʶʟʘ; 

V ʧʦʜʧʦʤʘʛʘʥʝ ʫʩʠʣʠʷʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʤʦʜʫʣʠʪʝ ʠ 
ʜʨʫʛʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʨʝʘʛʠʨʘʥʝ, ʢʘʪʦ ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʥʘ ʨʘʚʥʠʱʝ ʥʘ 

ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ; 

V ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʩʠ ʟʘ ʨʘʟʨʘʙʦʪ-

ʚʘʥʝ ʠ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʥʘʩʦʢʠ ʦʪʥʦʩʥʦ ʧʦʜʢʨʝʧʘʪʘ ʦʪ ʧʨʠʝʤʘʱʘʪʘ ʜʲʨʞʘʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʦʧʝʨʘ-

ʪʠʚʥʠʷ ʦʧʠʪ; 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʝʰʝʥʠʷʪʘ ʥʘ ɽʉ, ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚ ʥʘʰʘʪʘ 

ʜʲʨʞʘʚʘ ʧʦʢʘʟʚʘ ʥʝʜʦʩʪʘʪʲʮʠ ʠ ʧʨʦʙʣʝʤʠ ʚ ʘʩʧʝʢʪʠ, ʢʦʠʪʦ ʩʘ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʥʝʡʥʦʪʦ ʧʨʘʚʠʣʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ.  

ʇʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʝʢʪʦʨʠ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʩʲʱʠʪʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʥʝ ʢʦʨʝʩʧʦʥʜʠʨʘʪ ʧʦʤʝʞʜʫ ʩʠ, ʪ.ʝ. ʣʠʧʩʚʘ ʝʜʠʥʥʘ ʧʦʣʠʪʠʢʘ ʧʨʠ ʨʝʘʣʠ-

ʟʠʨʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ.  

ɿʘ ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʝ ʥʝʦʙʭʦʜʠʤʘ ʧʦ-ʜʦʙʨʘ 

ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʧʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʧʨʝ-

ʚʝʥʮʠʷʪʘ, ʛʦʪʦʚʥʦʩʪʪʘ, ʨʝʘʛʠʨʘʥʝʪʦ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʩ ʧʦ-ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʥʘ 

ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʨʝʛʠʦʥʘʣʥʦ ʠ ʤʝʩʪʥʦ ʥʠʚʦ. 

ʀʟʛʨʘʜʝʥʠʪʝ ʚ ʪʘʟʠ ʚʨʲʟʢʘ ʧʨʘʚʥʠ ʤʝʭʘʥʠʟʤʠ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʷʩʥʠ ʠ ʧʨʝʮʠʟʥʠ, ʢʦʝʪʦ ʚʦʜʠ 

ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ʃʠʧʩʘʪʘ ʥʘ ʷʩʥʦʪʘ, ʦʪ-

ʥʦʩʥʦ ʬʫʥʢʮʠʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʟʚʝʥʘ ʚ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʚʦʜʠ ʜʦ ʪʦʚʘ, ʯʝ ʢʘʪʦ 

ʮʷʣʦ ʠʥʩʪʠʪʫʮʠʠʪʝ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʥʝ ʧʨʠʧʦʟʥʘʚʘʪ ʩʚʦʠʪʝ ʟʘʜʲʣʞʝʥʠʷ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠ, 

ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʠʤ ʪʘʢʠʚʘ, ʚʲʟ-

ʣʦʞʝʥʠ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʟʘʢʦʥʠ.  

ʉʲʱʝʩʪʚʝʥ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʥʘ ʦʙʣʘʩʪʥʦ ʠ ʦʙʱʠʥʩʢʦ 

ʥʠʚʦ ʩʘ ʥʝʜʦʩʪʘʪʲʯʥʠʷ ʝʢʩʧʝʨʪʝʥ ʢʘʧʘʮʠʪʝʪ, ʩʣʘʙʘʪʘ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʚʝʜʦʤʩʪʚʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʥʝʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʤʝʞʜʫʩʝʢʪʦʨʝʥ ʧʦʜʭʦʜ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ. 

ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʝʜʚʠʜʝʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʙʝʜʩʪʚʠʷʪʘ, ʢʘʪʦ Ăʚʲʚʝʞʜʘʥʝ 

ʥʘ ʧʣʘʥ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷò ʠ Ăʦʙʷʚʷʚʘʥʝ ʥʘ ʙʝʜʩʪʚʝʥʦ ʧʦʣʦʞʝʥʠʝò, ʩʝ ʠʟʧʦʣʟʚʘʪ ʭʘʦʪʠʯʥʦ, 
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ʙʝʟ ʜʘ ʩʝ ʨʘʟʙʠʨʘ ʩʲʱʥʦʩʪʪʘ ʠʤ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʨʝʜʘ ʟʘ ʦʙʷʚʷʚʘʥʝ ʠ 

ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʨʝʞʠʤ Ăʙʝʜʩʪʚʝʥʦ ʧʦʣʦʞʝʥʠʝñ, ʩ ʮʝʣ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʫʙʝʢʪʠʚʥʦʪʦ ʤʫ ʠʟʧʦʣʟ-

ʚʘʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ. 

ɺ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ ʨʘʟʣʠʯʠʷ ʠ ʚ ʩʪʨʝʤʝʞʘ ʟʘ ʫʥʠʬʠʮʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʠʪʝ ʢʲʤ ʟʘʱʠʪʘʪʘ ʥʘ ʥʘ-

ʩʝʣʝʥʠʝʪʦ ʩʘ ʢʦʨʠʛʠʨʘʥʠ ʦʪʜʝʣʥʠ ʩʪʨʘʥʠ ʦʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʠʷ ʧʨʦʮʝʩ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʘ ʩ ʮʝʣ ʦʩʠ-

ʛʫʨʷʚʘʥʝ ʥʘ ʩʠʣʥʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ ʥʘʯʘʣʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʧʨʠʦʨʠ-

ʪʝʪ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʨʝʛʠʦʥʘʣʥʦ ʠ ʤʝʩʪʥʦ ʥʠʚʦ. 

ʉʟ̡ʜʘʜʝʥʠʷʪ ʉʲʚʝʪ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʧʦ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʧʦʣʠʪʠʢʘ 

ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʟʘʱʠʪʘʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ʊʦʡ, ʨʘʟʨʘʙʦʪʚʘ ʠ ʧʨʝʜʣʘʛʘ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʅʘʮʠʦ-

ʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʩ ʧʝʨʩʧʝʢʪʠʚʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʘ 

ʦʪ 10 ʛʦʜʠʥʠ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʲʚʝʪʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʠ ʢʲʤ ʦʙ-

ʣʘʩʪʥʠʪʝ ʫʧʨʘʚʠʪʝʣʠ ʠ ʢʤʝʪʦʚʝʪʝ ʥʘ ʦʙʱʠʥʠ, ʢʦʠʪʦ ʱʝ ʠʟʧʲʣʥʷʚʘʪ ʨʦʣʷʪʘ ʥʘ ʧʣʘʪʬʦʨʤʠ ʟʘ ʥʘʤʘ-

ʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʥʠʚʘ. ʊʦʚʘ ʱʝ ʧʦʟʚʦʣʠ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʧʦ-ʰʠʨʦʢ ʢʨʲʛ 

ʦʪ ʩʫʙʝʢʪʠ, ʠʤʘʱʠ ʘʥʛʘʞʠʤʝʥʪʠ ʢʲʤ ʟʘʱʠʪʘʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʠʟʨʠʯʥʦ ʩʘ ʧʦʩʦʯʝʥʠ ʯʣʝʥʦʚʝʪʝ 

ʥʘ ʪʝʟʠ ʩʲʚʝʪʠ ʥʘ ʦʙʣʘʩʪʥʦ ʠ ʦʙʱʠʥʩʢʦ ʥʠʚʦ.  

ʈʘʟʰʠʨʷʚʘʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʢʘʪʦ ʢʦʤʧʣʝʢʩ ʦʪ ʜʝʡʥʦʩʪʠ ʟʘ ʨʘʟ-

ʧʨʦʩʪʨʘʥʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʢʲʤ ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ ʟʘ ʧʨʝʜʩʪʦʷʱʦ ʙʝʜʩʪʚʠʝ ʚ ʦʧʨʝʜʝʣʝʥʘ ʪʝʨʠʪʦ-

ʨʠʷ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ. ʉʲʟʜʘʚʘʪ ʩʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ.  

ʈʘʥʥʦʪʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʟʠʩʢʚʘ: 

1. ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʠʟʥʘʮʠ ʟʘ ʧʨʝʜʩʪʦʷʱʦ ʙʝʜʩʪʚʠʝ; 

2. ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʥʘʙʣʶʜʝʥʠʝʪʦ ʧʦ ʪ. 1; 

3. ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ; 

4. ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʝʜʩʪʦʷʱʦ ʙʝʜʩʪʚʠʝ; 

5. ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʜʝʡʩʪʚʠʷ.  

ʄʥʦʞʝʩʪʚʦʪʦ ʙʝʜʩʪʚʠʷ ʠ ʠʥʮʠʜʝʥʪʠ ʧʦʢʘʟʘʭʘ, ʯʝ ʧʨʦʚʝʞʜʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʘ 

ʧʦʜʛʦʪʦʚʢʘ, ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʠ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʤʝʞʜʫ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʩʠʣʠʪʝ ʟʘ 

ʨʝʘʛʠʨʘʥʝ, ʜʦʙʨʦʚʦʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʩʝʣʝʥʠʝʪʦ, ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘ ʥʫʞʥʦʪʦ ʥʠʚʦ. ɿʘ ʦʩʠʛʫ-

ʨʷʚʘʥʝʪʦ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʟʘʱʠʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ ʙʝʜʩʪʚʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʞʜʘ-

ʥʝʪʦ ʥʘ ʪʨʝʥʠʨʦʚʢʠ ʠ ʫʯʝʥʠʷ ʧʦ ʝʜʠʥʝʥ ʧʦʜʭʦʜ, ʩ ʮʝʣ ʦʮʝʥʢʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʟʘ 

ʨʝʘʛʠʨʘʥʝ. ʆʙʫʯʝʥʠʝʪʦ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʨʘʚʠʣʥʦ ʧʦʚʝʜʝʥʠʝ, ʩ ʦʛʣʝʜ 

ʟʘʱʠʪʘʪʘ ʥʘ ʞʠʚʦʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ʉ ʠʟʤʝʥʝʥʠʷʪʘ ʩʝ ʮʝʣʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʟʘ ʟʘʱʠʪʘ 

ʧʨʠ ʙʝʜʩʪʚʠʷ ʜʘ ʧʦʧʘʜʥʘʪ, ʦʩʚʝʥ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ, ʢʘʢʪʦ ʝ ʚ ʤʦʤʝʥʪʘ, ʠ ʜʨʫʛʠʪʝ 

ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ. ʆʙʫʯʝʥʠʝʪʦ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʠ ʢʦʦʨʜʠʥʠʨʘʥʠ ʜʝʡʩʪʚʠʷ. 

ʇʨʝʜʚʠʜʝʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʧʨʘʚʥʠʪʝ ʥʦʨʤʠ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʝʧʦʨʲʢʠʪʝ ʦʪ ʨʝʰʝʥʠʷʪʘ ʥʘ 

ʂʦʤʠʩʠʷʪʘ ʥʘ ɽʉ, ʩʝ ʦʯʘʢʚʘ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʮʷʣʦʩʪʥʦʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ 

ʙʝʜʩʪʚʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʨʝʛʠʦʥʘʣʥʦ ʠ ʤʝʩʪʥʦ ʥʠʚʦ, ʢʘʪʦ ʩʝ ʧʨʝʤʠʥʝ ʦʪ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, 

ʢʦʷʪʦ ʩʝ ʬʦʢʫʩʠʨʘ ʦʩʥʦʚʥʦ ʚʲʨʭʫ ʨʝʘʢʮʠʷʪʘ, ʢʲʤ ʮʷʣʦʩʪʥʘ ʪʘʢʘʚʘ, ʢʦʷʪʦ ʦʙʭʚʘʱʘ ʝʜʥʘʢʚʦ ʧʨʠʦ-

ʨʠʪʝʪʥʦ ʠ ʦʩʪʘʥʘʣʠʪʝ ʬʘʟʠ ʥʘ ʮʠʢʲʣʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ (ʧʨʝʚʝʥʮʠʷ, ʛʦʪʦʚʥʦʩʪ, ʨʝʘʛʠʨʘʥʝ ʠ ʚʲʟʩʪʘʥʦ-

ʚʷʚʘʥʝ) ʧʨʠ ʙʝʜʩʪʚʠʷ. 
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ʉʊɸʊʀʉʊʀʏɽʉʂʀ ʄʆɼɽʃ ʅɸ ɿɽʅʀʊʅʆʈɸʂɽʊɽʅ ʂʆʄʇʃɽʂʉ 

 

ʉʪʦʷʥ ʅ. ʏʘʥʝʚ 

 

 

ʇʨʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʙʦʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʲʟʜʘʜʝʥʘ ʛʨʫʧʠʨʦʚʢʘ ʟʘ ʧʨʦʪʠʚʦʚʲʟʜʫʰʥʘ ʦʪʙʨʘʥʘ 

(ʇɺʆ) ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʥʘʝ ʜʘʣʠ ʚʩʠʯʢʠ ʮʝʣʠ ʱʝ ʙʲʜʘʪ ʦʙʩʪʨʝʣʷʥʠ ʠʣʠ ʯʘʩʪ ʦʪ ʪʷʭ ʱʝ ʧʨʝʤʠ-

ʥʘʪ ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ ʥʘ ʟʝʥʠʪʥʠʷ ʦʛʲʥ (ʉɿʆ) ʥʝʦʙʩʪʨʝʣʷʥʠ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʤʘʩʦʚʦ ʦʙʩʣʫʞʚʘʥʝ (ʉʄʆ) ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʙʦʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ 

ʧʦʟʚʦʣʷʚʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʠʤ ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠ ʘʥʘʣʠʪʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ 

ʥʘ ʧʨʦʮʝʩʠʪʝ [2], ʢʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʘʪ  ʪʨʫʜʥʦʩʪʠʪʝ ʚʲʟʥʠʢʚʘʱʠ ʧʨʠ ʝʜʥʦʚʨʝ-

ʤʝʥʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʥʦʪʠʧʥʠ ʟʝʥʠʪʥʦ-ʨʘʢʝʪʥʠ ʢʦʤʧʣʝʢʩʠ (ʟʨʢ), ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠʷ ʠʤ ʮʠʢʲʣ ʥʘ 

ʩʪʨʝʣʙʘ (tʮ.ʩ), ʢʘʢʪʦ ʠ ʨʘʟʣʠʢʘʪʘ ʚ tʮ.ʩ ʟʘ ʝʜʥʦʪʠʧʥʠ ʟʨʢ, ʥʦ ʜʝʡʩʪʚʘʱʠ ʚ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ʦʙʩ-

ʪʘʥʦʚʢʘʪʘ (ʩʤʫʱʝʥʠʷ, ʥʘʣʠʯʠʝ ʥʘ ʨʘʢʝʪʠ ʥʘ ʧʫʩʢʦʚʠʪʝ ʫʩʪʘʥʦʚʢʠ). 

ʇʦʨʘʜʠ ʛʦʨʝʧʦʩʦʯʝʥʦʪʦ ʝ ʫʜʘʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʠʤʫʣʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ. 

ɺʩʝʢʠ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʣʝʜʥʠʪʝ ʙʣʦʢʦʚʝ [1]: 

- ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʩʲʩʪʦʷʥʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ; 

- ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠ ʩʲʩʪʦʷʥʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʧʦʷʚʷʪ; 

- ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʨʦʤʝʥʷʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʠʩʪʝ-

ʤʘʪʘ; 

- ʯʘʩʦʚʥʠʢ, ʢʦʡʪʦ ʜʘ ʦʪʯʠʪʘ ʚʨʝʤʝʪʦ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ; 

- ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʣʫʯʘʡʥʠ ʯʠʩʣʘ. 

ʉʣʝʜ ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʠʷ ʤʦʜʝʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʯʠʩʣʝʥʠ ʝʢʩʧʝʨʠ-

ʤʝʥʪʠ ʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʠʤʫʣʘʮʠʠʪʝ ʜʘ ʩʝ ʦʙʨʘʙʦʪʷʪ ʠ ʘʥʘʣʠʟʠʨʘʪ. ɺ [4] ʝ ʧʨʝʜʣʦʞʝʥ 

ʜʨʫʛ ʧʦʛʣʝʜ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣʠ. 

ʆʩʥʦʚʥʠʪʝ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣ ʥʘ ʟʨʢ, ʧʨʝʜʩ-

ʪʘʚʝʥ ʢʘʪʦ ʉʄʆ (ʩʠʤʫʣʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ) ʩʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʥʘʣʝʪʘ ʦʪ ʚʲʟʜʫʰʥʠ ʮʝʣʠ (ɚ) ʠ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʦʪ ʦʙʩʣʫʞʝʥʠ ʟʘʷʚʢʠ (ɛ), ʢʘʢʪʦ ʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʟʘʷʚʢʠ (ȹt). 

ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʦʪ ʟʘʷʚʢʠ ɚ ʢʲʤ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʟʨʢ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʯʨʝʟ ʤʘʪ-

ʨʠʮʘ ʥʘ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ (ʄʎʈ), ʤʦʜʝʣʠʨʘʱʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʩʪʘʨʰʠʷ ʢʦʤʘʥʜʝʥ ʧʫʥʢʪ (ʂʇ) ʥʘ 

ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ. 
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ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʦʪ ʦʙʩʣʫʞʝʥʠ ʟʘʷʚʢʠ ʠʣʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʦʙʩʣʫʞʚʘʥʝʪʦ ɛ ʩʝ ʦʧʨʝʜʝʣʷ 

ʦʪ ʠʟʨʘʟʘ: 

 

(1)  ,  

 

ʢʲʜʝʪʦ  ʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʯʘʢʚʘʥʝ ʥʘ ʩʨʝʜʥʠʷ ʮʠʢʲʣ ʥʘ ʩʪʨʝʣʙʘʪʘ ʥʘ ʟʨʢ. 

 

ʇʨʠ ʝʜʥʦʪʠʧʥʠ ʢʦʤʧʣʝʢʩʠ: 

 

(2) , 

 

ʪʦʛʘʚʘ: 

 

(3)  , 

 

ʢʲʜʝʪʦ m ʝ ʙʨʦʷ ʥʘ ʝʜʥʦʪʠʧʥʠʪʝ ʟʨʢ. 

 

ɺʝʜʥʘʛʘ ʩʣʝʜ ʟʘʧʦʯʚʘʥʝ ʥʘ ʨʘʙʦʪʘ ʧʨʦʮʝʩʲʪ ʚ ʉʄʆ ʥʷʤʘ ʜʘ ʙʲʜʝ ʩʪʘʮʠʦʥʘʨʝʥ, ʘ ʱʝ ʚʲʟʥʠʢʥʝ 

ʧʨʝʭʦʜʝʥ ʧʨʦʮʝʩ ʠ ʝʜʚʘ ʩʣʝʜ ʥʝʛʦʚʦʪʦ ʟʘʪʠʭʚʘʥʝ ʚʝʨʦʷʪʥʦʩʪʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʷʤʘ ʜʘ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʪʦ. ɼʦʢʘʟʘʥʦ ʝ [2], ʯʝ ʧʨʠ ʧʨʦʮʝʩʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʧʦ-

ʛʦʣʷʤʘ ʦʪ (2õ3) tʮ.ʩ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘʚʠʩʠʤʦʩʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʟʘ ʩʪʘʮʠʦʥʘʨʝʥ ʧʨʦʮʝʩ, ʪ.ʝ. ʧʨʠ 

 

(4)  

 

ɿʘ ʜʘ ʧʦʣʫʯʠʤ ʨʝʘʣʠʩʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʥʠ ʚʝʣʠʯʠʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʛʦʣʷʤ 

ʙʨʦʡ ʩʠʤʫʣʠʨʘʥʠ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣʠ [1], ʢʦʝʪʦ ʱʝ ʦʩʠʛʫʨʠ ʠ ʧʦ-ʛʦʣʷʤʘ ʪʦʯʥʦʩʪ ʥʘ ʦʧʠʪʥʠʪʝ ʜʘʥ-

ʥʠ ʧʨʠ ʘʥʘʣʠʟʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʷʪʘ. ɺ ʩʣʫʯʘʷ ʙʨʦʷ ʥʘ 

ʩʠʤʫʣʠʨʘʥʠʪʝ ʠʥʪʝʨʚʘʣʠ ʱʝ ʝ ʤʘʢʩʠʤʘʣʥʦ ʚʲʟʤʦʞʥʠʷ ʟʘ MS Excel. 

ʀʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʟʘʷʚʢʠʪʝ/ɺʎ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʝʜʥʦʚʨʝʤʝʥʥʦ-

ʪʦ ʠʤ ʧʦʩʪʲʧʚʘʥʝ ʚ ʉʄʆ. ʆʪʯʠʪʘʡʢʠ ʥʘʡ-ʪʝʞʢʠʷ ʚʘʨʠʘʥʪ ï ʩʛʲʩʪʝʥ ʙʦʝʥ ʨʝʜ ʥʘ ɺʇ ʠ ʤʠʥʠʤʘʣʥʠ-

ʪʝ ʚʟʘʠʤʥʠ ʦʪʩʪʦʷʥʠʷ ʥʘ ʣʝʪʘʪʝʣʥʠʪʝ ʘʧʘʨʘʪʠ (ʃɸ), ȹt = 0,005 [min] ʦʩʠʛʫʨʷʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʪʦʚʘ ʫʩʣʦʚʠʝ. 

ʅʝʢʘ ʨʘʟʛʣʝʜʘʤʝ ʟʨʢ, ʧʨʝʜʩʪʘʚʝʥ ʢʘʪʦ ʉʄʆ ʩ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝ ʟʘ ʯʘʢʘʥʝ ʚ ʦʧʘʰʢʘʪʘ (ʆɺʏ) ʩ 

ʜʚʘ ʢʘʥʘʣʘ ʥʘ ʦʙʩʣʫʞʚʘʥʝ (ʮʝʣʝʚʠ ʢʘʥʘʣʘ). 

ʎʠʢʲʣʘ ʥʘ ʩʪʨʝʣʙʘʪʘ, ʘ ʦʪʪʘʤ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʠʪʝ ʥʘ ʦʙʩʣʫʞʚʘʥʝ ɛ1 ʠ ɛ2 ʥʘ ʜʚʘʪʘ ʮʝʣʝʚʠ ʢʘʥʘʣʘ 

(ʎʂ) ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʢʲʤ ʥʘʯʘʣʦʪʦ ʥʘ ʥʘʣʝʪʘ ʙʨʦʷʪ ʥʘ ʙʦʝʛʦʪʦʚʠʪʝ ʨʘʢʝʪʠ ʚʲʚ ʚʩʝ-

ʢʠ ʢʘʥʘʣ ʝ ʨʘʟʣʠʯʝʥ ʠ ʝ ʦʪʯʝʪʝʥʦ ʚʨʝʤʝʪʦ ʟʘ ʧʨʝʟʘʨʝʞʜʘʥʝ. ʎʂ 1 ʩʝ ʷʚʷʚʘ ʩʪʘʨʰʠ ʠ ʧʨʠ ʨʘʚʥʠ 

ʜʨʫʛʠ ʫʩʣʦʚʠʷ ɺʎ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʥʘ ʥʝʛʦ. 

ʉʲʛʣʘʩʥʦ [1] ʥʘ ʬʠʛ.1 ʝ ʧʦʢʘʟʘʥ ʘʣʛʦʨʠʪʲʤ ʥʘ ʤʦʜʝʣ ʥʘ ʟʨʢ (ʉʄʆ) ʠ ʚʲʟʤʦʞʥʠʪʝ ʩʲʩʪʦʷʥʠʷ ʥʘ 

ʎʂ ʠ Ăʦʧʘʰʢʘʪʘñ, ʚ ʪʘʙʣʠʮʘ 1 ï ʤʦʜʝʣ ʥʘ ʜʚʫʢʘʥʘʣʥʘ ʉʄʆ ʩ ʆɺʏ ʦʧʠʩʚʘʱ ʜʝʡʥʦʩʪʪʘ ʥʘ ʟʨʢ ʟʘ 

ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ  - ʊʠʧ II (ʜʘʣʝʯʥʘ ʛʨʘʥʠʮʘ ʥʘ ɿʇ ï 25 km),  
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ʌʠʛ. 1. ɸʣʛʦʨʠʪʲʤ ʥʘ ʤʦʜʝʣ ʥʘ ʟʨʢ (ʉʄʆ) ʠ ʚʲʟʤʦʞʥʠʪʝ ʩʲʩʪʦʷʥʠʷ ʥʘ ʎʂ ʠ Ăʦʧʘʰʢʘʪʘñ 

 

ʊʘʙʣʠʮʘ 1 

 
 

Kʦʣʦʥʘ ɸ ï ʥʘʯʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ (). 

E2:F8 ï ʚʭʦʜʥʠ ʜʘʥʥʠ ʟʘ ʤʦʜʝʣʘ. 

B2:C4 ï ʠʟʭʦʜʥʠ ʜʘʥʥʠ ʟʘ ʤʦʜʝʣʘ ʧʨʠ ʝʜʥʘ ʨʝʘʣʠʟʘʮʠʷ. 
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ʇʦ-ʜʦʣʫ ʩʘ ʦʧʠʩʘʥʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʦʜʝʣʘ, ʣʦʛʠʯʝʩʢʠʪʝ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ ʚ 

MS Excel ʚ ʩʣʝʜʥʠʷ ʨʝʜ: 

 

ˉ ʥʘ ʨʝʜʘ (ʢʣʝʪʢʘ) / ʝʣʝʤʝʥʪ / ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ / ʨʝʘʣʠʟʘʮʠʷ ʚ MS Excel: 

10, 11, 12 / ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʧʦʩʪʲʧʚʘʥʝʪʦ ʥʘ ɺʎ ʚ ʩʠʩʪʝʤʘʪʘ, ʢʘʢʪʦ ʠ ʦʙʩʪʨʝʣʚʘʥʝʪʦ ʥʘ ɺʎ ʦʪ 

ʮʝʣʝʚʠʪʝ ʢʘʥʘʣʠ ʎʂ 1 ʠ ʎʂ 2 / ʠʟʚʲʨʰʚʘ ʩʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʛʝʥʝʨʘʪʦʨ ʥʘ ʩʣʫʯʘʡʥʠ ʯʠʩʣʘ ʚ ʠʥʪʝʨʚʘ-

ʣʘ (0,1) / C10, 11, 12=RAND( ).  

13 / ʅʦʤʝʨ ʥʘ ʩʪʲʧʢʘʪʘ / ʦʪ 1 ʜʦ n (ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘʨʘʩʪʚʘʱʠ ʯʠʩʣʘ) ʚ ʭʦʜʘ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ / 

C13=1, D13=C13+1, é 

14 / ɺʨʝʤʝ (t), [min] / 0 ʟʘ ʥʘʯʘʣʦʪʦ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ ʠ ʥʘʨʘʩʪʚʘʱʦ ʩ ȹt ʟʘ ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʩʪʲʧʢʘ 

/ C14=$F$4, D14=$F$4+C14, é 

15 / ʇʦʩʪʲʧʚʘʥʝ ʥʘ ʮʝʣ / ʘʢʦ ʩʣʫʯʘʡʥʦʪʦ ʯʠʩʣʦ (0,1) ʧʨʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ɺʎ ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ɚȹt 

ʚ ʩʠʩʪʝʤʘʪʘ ʧʦʩʪʲʧʚʘ ʮʝʣ / C15=IF(C10<$F5*$F$4;1;0), é 

16 / ʆʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʦʪ ʎʂ 1 / ʘʢʦ ȹtɛ1 > ʦʪ ʩʣʫʯʘʡʥʦʪʦ ʯʠʩʣʦ (0,1) ʧʨʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʙʩʪ-

ʨʝʣʚʘʥʝ ʥʘ ɺʎ ʦʪ ʎʂ 1 ʪʦ ɺʎ ʩʝ ʦʙʩʪʨʝʣʚʘ ʦʪ ʎʂ 1 / C16=IF($F$4*$F$6>C11;1;0), é 

17 / ʆʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʦʪ ʎʂ 2 / ʘʢʦ ȹtɛ2 > ʦʪ ʩʣʫʯʘʡʥʦʪʦ ʯʠʩʣʦ (0,1) ʧʨʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʙʩʪ-

ʨʝʣʚʘʥʝ ʥʘ ɺʎ ʦʪ ʎʂ 2 ʪʦ ɺʎ ʩʝ ʦʙʩʪʨʝʣʚʘ ʦʪ ʎʂ 2 / C16=IF($F$4*$F$7>C12;1;0), é 

18 / ʎʂ 1 ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ / ʘʢʦ ʢʘʥʘʣʘ ʥʝ ʝ ʙʠʣ ʟʘʝʪ ʠʣʠ ʢʘʥʘʣʘ ʝ ʙʠʣ ʟʘʝʪ ʠ ʝ ʦʙʩʪʨʝʣʷʣ ʮʝʣʪʘ, 

ʪʦ ʎʂ 1 ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ / C18=IF(AND(A26=1;C16=1);1;0), D18=IF(AND(C26=1;D16=1);1;0), é 

19 / ʎʂ 2 ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ / ʘʢʦ ʢʘʥʘʣʘ ʥʝ ʝ ʙʠʣ ʟʘʝʪ ʠʣʠ ʢʘʥʘʣʘ ʝ ʙʠʣ ʟʘʝʪ ʠ ʝ ʦʙʩʪʨʝʣʷʣ ʮʝʣʪʘ, 

ʪʦ ʎʂ 2 ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ / C19=IF(AND(A21=1;C17=1);1;0), D19=IF(AND(C27=1;D17=1);1;0), é 

20 / ʎʂ 1 ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ɺʎ / ʘʢʦ ʎʂ 1 ʝ ʙʠʣ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʠ ʩʝ ʝ ʦʩʚʦʙʦʜʠʣ, ʠ ʚ 

ʩʠʩʪʝʤʘʪʘ ʧʦʩʪʲʧʠ ʥʦʚʘ ɺʎ, ʪʦ ʎʂ 1 ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ɺʎ / C20=IF(AND(A26-C18=0;C15);1;0), 

D20=IF(AND(C26-D18=0;D15);1;0), é 

21 / ʎʂ 2 ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ɺʎ / ʘʢʦ ʎʂ 2 ʝ ʙʠʣ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʠ ʩʝ ʝ ʦʩʚʦʙʦʜʠʣ, ʠ ʎʂ 

1 (ʩʪʘʨʰʠ ʢʘʥʘʣ) ʥʝ ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ʮʝʣ, ʠ ʚ ʩʠʩʪʝʤʘʪʘ ʧʦʩʪʲʧʠ ʥʦʚʘ ɺʎ, ʪʦ ʎʂ 2 ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ 

ɺʎ / C21=IF(AND(A27-C19=0;C20=0;C15);1;0), D21=IF(AND(C27-D19=0;D20=0;D15);1;0), é 

22 / ʎʂ 1 ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ / ʘʢʦ ʎʂ 1 ʝ ʙʠʣ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʠ ʩʝ ʝ ʦʩʚʦʙʦ-

ʜʠʣ, ʠ ʎʂ 1 ʥʝ ʦʙʩʣʫʞʚʘ ʥʦʚʘ ɺʎ (ʚ ʩʠʩʪʝʤʘʪʘ ʥʝ ʝ ʧʦʩʪʲʧʠʣʘ ʥʦʚʘ ɺʎ), ʠ ʠʤʘ ɺʎ ʟʘʝʣʘ ʤʷʩʪʦ ʚ 

Ăʦʧʘʰʢʘʪʘñ, ʪʦ ʎʂ 1 ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ / C22=IF(AND(A26-C18=0;C20=0;A28>0);1;0), 

D22=IF(AND(C26-D18=0;D20=0;C28>0);1;0), é 

23 / ʎʂ 2 ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ / ʘʢʦ ʎʂ 2 ʝ ʙʠʣ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʠ ʩʝ ʝ ʦʩʚʦʙʦ-

ʜʠʣ, ʠ ʎʂ 2 ʥʝ ʦʙʩʣʫʞʚʘ ʥʦʚʘ ɺʎ (ʚ ʩʠʩʪʝʤʘʪʘ ʥʝ ʝ ʧʦʩʪʲʧʠʣʘ ʥʦʚʘ ɺʎ), ʠ ʠʤʘ ɺʎ ʟʘʝʣʘ ʤʷʩʪʦ ʚ 

Ăʦʧʘʰʢʘʪʘñ ʩʣʝʜ ʝʚʝʥʪʫʘʣʥʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʎʂ 1 ʥʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ, ʪʦ ʎʂ 2 ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ 

Ăʦʧʘʰʢʘʪʘñ / C23=IF(AND(A27-C19=0;C21=0;A28-C22>0)1;0), D23=IF(AND(C27-

D19=0;D21=0;C28-D22>0)1;0), é 

24 / ɺ Ăʦʧʘʰʢʘʪʘñ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʤʷʩʪʦ / ʘʢʦ ʎʂ 1 ʠʣʠ ʎʂ 2 ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ, ʪʦ ʚ 

Ăʦʧʘʰʢʘʪʘñ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʤʷʩʪʦ / C24=C22+C23, é 

25 / ɺ Ăʦʧʘʰʢʘʪʘñ ʧʦʩʪʲʧʚʘ ʥʦʚʘ ɺʎ / ʘʢʦ ʚ ʩʠʩʪʝʤʘʪʘ ʧʦʩʪʲʧʠ ʥʦʚʘ ɺʎ ʠ ʜʚʘʪʘ ʎʂ ʥʝ ʦʙʩʣʫʞ-

ʚʘʪ ʥʦʚʘ ɺʎ, ʠ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ ʠ ʦʙʩʣʫʞʚʘʥʠʪʝ  ʦʪ ʜʚʘʪʘ ʎʂ ɺʎ ʦʪ 

ʦʧʘʰʢʘʪʘ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘʪʘ ʜʲʣʞʠʥʘ ʥʘ Ăʦʧʘʰʢʘʪʘñ (Lʦʧ), ʪʦ ʚ Ăʦʧʘʰʢʘʪʘñ 

ʧʦʩʪʲʧʚʘ ʥʦʚʘ ɺʎ / C25=IF(AND(C15=1;C20=0;C21=0;A28-C22-C23<$F$8)1;0), 

D25=IF(AND(D15=1;D20=0;D21=0;C28-D22-D23<$F$8)1;0), é 

26 / ʎʂ 1 ʝ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ / ʘʢʦ ʎʂ 1 ʥʝ ʩʝ ʝ ʦʩʚʦʙʦʜʠʣ ʠʣʠ ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ɺʎ, ʠʣʠ 

ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ / C26=A26-C18+C20+C22, D26=C26-D18+D20+D22, é 

27 / ʎʂ 2 ʝ ʟʘʝʪ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ / ʘʢʦ ʎʂ 2 ʥʝ ʩʝ ʝ ʦʩʚʦʙʦʜʠʣ ʠʣʠ ʦʙʩʪʨʝʣʚʘ ʥʦʚʘ ɺʎ, ʠʣʠ 

ʦʙʩʪʨʝʣʚʘ ɺʎ ʦʪ Ăʦʧʘʰʢʘʪʘñ / C27=A27-C19+C21+C23, D27=C27-D19+D21+D23, é 

28 / ɿʘʝʪʠ ʤʝʩʪʘ ʦʪ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ / ʙʨʦʷ ʥʘ ʤʝʩʪʘʪʘ ʚ Ăʦʧʘʰʢʘʪʘñ, ʥʘʤʘʣʝʥʠ ʩ ʙʨʦʷ ɺʎ ʦʪ 

Ăʦʧʘʰʢʘʪʘñ ʦʙʩʪʨʝʣʚʘʥʠ ʦʪ ʜʚʘʪʘ ʎʂ ʧʣʶʩ ʧʦʩʪʲʧʠʣʠʪʝ ʥʦʚʠ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ / C28=A28-C22-

C23+C25, D28=C28-D22-D23+D25, é 
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29 / ʆʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ʮʝʣʪʘ / ʘʢʦ ʚ ʩʠʩʪʝʤʘʪʘ ʧʦʩʪʲʧʠ ʥʦʚʘ ɺʎ ʠ ʜʚʘʪʘ ʎʂ ʥʝ ʦʙʩʪʨʝʣ-

ʚʘʪ ʥʦʚʘ ɺʎ, ʠ ʚ Ăʦʧʘʰʢʘʪʘñ ʥʝ ʧʦʩʪʲʧʠ ʥʦʚʘ ɺʎ, ʪʦ ʠʤʘʤʝ ʦʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ / 

C29=IF(AND(C15=1;C20=0;C21=0,C25=0);1;0), é 

30 / ɺʩʠʯʢʦ ɺʎ / ʙʨʦʷ ʥʘ ɺʎ ʧʦʩʪʲʧʠʣʠ ʚ ʩʠʩʪʝʤʘʪʘ (ʩʫʤʠʨʘʥʠ ʥʦʚʠ ɺʎ) ʧʦ ʚʨʝʤʝ ʥʘ ʩʠʤʫʣʘ-

ʮʠʷʪʘ / C30=A30+C15, D30=C30+D15, é 

31 / ɺʩʠʯʢʦ ʦʪʢʘʟʠ / ʙʨʦʷ ʥʘ ɺʎ ʧʦʩʪʲʧʠʣʠ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʧʦʣʫʯʠʣʠ ʦʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʧʦ 

ʚʨʝʤʝ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ / C31=C29, D31=C31+D29, é 

32 / ɿʘʝʪʠ ʎʂ / ʙʨʦʷ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʟʘʝʪʠʪʝ ʩ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʎʂ ʚ ʩʠʩʪʝʤʘʪʘ / 

C32=C26+C27, é 

33 / ʉʨʝʜʥʘ ʜʲʣʞʠʥʘ ʥʘ Ăʦʧʘʰʢʘʪʘñ / ʟʘʝʪʠʪʝ ʤʝʩʪʘ ʦʪ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ ʫʤʥʦʞʝʥʠ ʧʦ ʩʪʦʡ-

ʥʦʩʪʪʘ ʥʘ ȹt / C33=C28*$F$4, é 

34 / ɿʘʝʪʦʩʪ ʥʘ ʎʂ / ʟʘʝʪʠʪʝ ʎʂ ʫʤʥʦʞʝʥʠ ʧʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ȹt /  

C34=C32*$F$4, é 

C2 / ɺʝʨʦʷʪʥʦʩʪ ʟʘ ʦʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ () / C2=XFD31/XFD30. 

C3 / ɿʘʝʪʠ ʎʂ (ʩʨʝʜʥʦ) / C3=SUM(C34:XFD34)/XFD14. 

C4 / ɹʨʦʡ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ (ʩʨʝʜʥʦ) / C4=SUM(C33:XFD33)/XFD14. 

 

ɺʩʷʢʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʤʦʜʝʣʘ ʩʝ ʚʦʜʠ ʟʘ ʝʜʠʥ ʦʧʠʪ (ʝʢʩʧʝʨʠʤʝʥʪ). ɿʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ 

ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʧʠʪʠ. 

MS Excel ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʠʟʧʲʣʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʞʝʣʘʥʠʷ ʙʨʦʡ ʩʠʤʫʣʘʮʠʠ. 

ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʪʘʙʣʠʮʘ ʚ ʢʦʷʪʦ ʦʩʚʝʥ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʷʪʘ ʚ ʧʲʨ-

ʚʠʷ ʨʝʜ ʩʝ ʜʦʙʘʚʷ ʠ ʢʦʣʦʥʘ ʩ ʥʫʞʥʠʷ ʙʨʦʡ ʩʠʤʫʣʘʮʠʠ (1000).  

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʛʨʘʜʝʥʠ ʤʝʥʶʪʘ/ʧʦʜʤʝʥʶʪʘ - Data/What-If -Analysis/Data table ʚ ʪʘʙʣʠʮʘʪʘ 

ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ ʥʝʦʙʭʦʜʠʤʠʷ ʙʨʦʡ ʦʧʠʪʠ - ʪʘʙʣʠʮʘ 2. 

 

ʊʘʙʣʠʮʘ 2 

ɹʨʦʡ ɺʝʨʦʷʪʥʦʩʪ ʟʘ ʦʪʢʘʟɿʘʝʪʠ ʎʂ ɹʨʦʡ ɺʎ

 ʩʠʤʫʣʘʮʠʠ: ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ(ʩʨʝʜʥʦ):  ʚ "ʦʧʘʰʢʘʪʘ" 

 ( Pʦʪʢ ): (ʩʨʝʜʥʦ):

1 0,101851852 1,532352582 0,492186546

2 0,178217822 1,506714687 0,497802466

é é é é

583 0,10989011 1,414418264 0,394213161

é é é é

1000 0,091954023 1,237577829 0,300451715  
 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʦʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ - , ʘ ʦʪʪʘʤ ʠ ʥʘ ʚʝʨʦʷʪʥʦʩʪʪʘ 

ʟʘ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ: 

 

(5)  , 

 

ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʛʨʘʜʝʥʠ ʤʝʥʶʪʘ/ʧʦʜʤʝʥʶʪʘ - Data/Data Analysis/Descriptive Statistics ʠ 

Data/Data Analysis/Histogram ʩʘ ʧʦʣʫʯʝʥʠ: ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʦʧʠʪʥʠʪʝ ʜʘʥʥʠ (ʪʘʙʣʠʮʘ 3) ʠ 

ʭʠʩʪʦʛʨʘʤʘ ʥʘ ʦʧʠʪʥʠʪʝ ʜʘʥʥʠ (ʬʠʛʫʨʘ 2). 
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ʊʘʙʣʠʮʘ 3 

Mean 0,111753146

Standard Error 0,00157961

Median 0,106382979

Mode 0,166666667

Standard Deviation 0,049951641

Sample Variance 0,002495166

Kurtosis -0,427420683

Skewness 0,270502466

Range 0,263464652

Minimum 0,011764706

Maximum 0,275229358

Sum 111,7531457

Count 1000

Column 1

 
 

 
 

ʌʠʛ. 2. ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʦʧʠʪʥʠʪʝ ʜʘʥʥʠ 
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ʇʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʘ ʥʘ ʟʘʢʦʥʘ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʂʨʠʪʝʨʠʠʪʝ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʪʘʢʠʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʭʠʧʦʪʝʟʠ ʩʘ ʠʟʚʝʩʪʥʠ ʢʘʪʦ ʢʨʠʪʝʨʠʠ ʥʘ ʩʲʛʣʘ-

ʩʠʝ. ʊʝ ʩʘ ʦʩʥʦʚʥʠ ʟʘ ʨʘʟʣʠʯʠʝʪʦ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʥʠʷ ʟʘʢʦʥ Ft(x) ʠ ʝʤʧʠʨʠʯʥʠʷ ʟʘʢʦʥ ʥʘ ʨʘʟʧʨʝʜʝ-

ʣʝʥʠʝ F(x), ʧʦʩʪʨʦʝʥ ʯʨʝʟ ʦʧʠʪʥʠʪʝ ʜʘʥʥʠ. ɸʢʦ ʦʟʥʘʯʠʤ ʩ Ft(x) ʬʫʥʢʮʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʠʷ ʟʘʢʦʥ, ʪʦ ʭʠʧʦʪʝʟʘʪʘ, ʢʦʷʪʦ ʠʩʢʘʤʝ ʜʘ ʧʨʦʚʝʨʠʤ ʤʦʞʝ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʪʘʢʘ: 

 

(6)  

 

ʆʪ ʚʩʠʯʢʠ ʢʨʠʪʝʨʠʠ ʥʘ ʩʲʛʣʘʩʠʝ ʥʘʡ-ʛʦʣʷʤʦ ʧʨʠʣʦʞʝʥʠʝ ʝ ʥʘʤʝʨʠʣ ʢʨʠʪʝʨʠʷʪ ʥʘ ʇʠʨʩʲʥ (ɢ
2
 ï 

ʢʨʠʪʝʨʠʡ) [3]: 

 

(7)  ,  

 

ʢʲʜʝʪʦ:    - ʙʨʦʷ ʥʘ ʢʣʘʩʦʚʝʪʝ (ʠʥʪʝʨʚʘʣʠʪʝ) ʩʣʝʜ ʝʚʝʥʪʫʘʣʥʦ ʦʙʝʜʠʥʷʚʘʥʝ; 

ɜj ï ʦʧʠʪʥʘ ʯʝʩʪʦʪʘ; 

ɜjt ï ʪʝʦʨʝʪʠʯʥʘ ʯʝʩʪʦʪʘ (ʥʘ ʬʠʛ. 2 ï ʚ ʯʝʨʚʝʥ ʮʚʷʪ). 

ʂʨʠʪʝʨʠʷʪ ʥʘ ʩʲʛʣʘʩʠʝ ɢ
2
 ʠʟʠʩʢʚʘ ʚʩʠʯʢʠ ʪʝʦʨʝʪʠʯʥʠ ʯʝʩʪʦʪʠ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʦʪ 5. ɸʢʦ ʚ 

ʥʷʢʦʠ ʢʣʘʩʦʚʝ ʪʦʚʘ ʫʩʣʦʚʠʝ ʝ ʥʘʨʫʰʝʥʦ, ʪʝ ʩʝ ʧʨʠʩʲʝʜʠʥʷʚʘʪ ʢʲʤ ʩʲʩʝʜʥʠʪʝ ʢʣʘʩʦʚʝ (ʧʦ-ʙʣʠʟʦ 

ʨʘʟʧʦʣʦʞʝʥʠ ʜʦ ʤʦʜʘʪʘ ʥʘ ʝʤʧʠʨʠʯʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ), ʢʘʪʦ ʙʨʦʷʪ ʥʘ ʢʣʘʩʦʚʝʪʝ ʩʪʘʚʘ , 

ʢʲʜʝʪʦ ȹ ʝ ʙʨʦʷʪ ʥʘ ʧʨʠʩʲʝʜʠʥʝʥʠʪʝ ʢʣʘʩʦʚʝ. 

ɹʨʦʷ ʥʘ ʢʣʘʩʦʚʝʪʝ ʠ ʛʨʘʥʠʮʠʪʝ ʠʤ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʤʝʥʶʪʘ/ʧʦʜʤʝʥʶʪʘ - Data/Data 

Analysis/Histogram. 

ʊʝʦʨʝʪʠʯʥʘʪʘ ʯʝʩʪʦʪʘ ʚʲʚ ʚʩʝʢʠ ʢʣʘʩ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʘʪʠ-ʩʪʠʯʝʩʢʘʪʘ ʬʫʥʢʮʠʷ 

ʚ MS Excel Ă= NORM.DIST (x;mean;standart_dev;cumulative)ò  (ʢʦʣʦʥʘ 5 ʚ ʪʘʙʣʠʮʘ 4), ʢʲʜʝʪʦ x ʝ 

ʜʷʩʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʘ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʝ ʚʟʝʤʘʪ ʦʪ ʪʘʙʣʠʮʘ 3. ʊʝʦʨʝʪʠʯʥʘʪʘ ʯʝʩʪʦʪʘ ʩʝ 

ʧʦʣʫʯʘʚʘ (ʢʦʣʦʥʘ 6 ʚ ʪʘʙʣʠʮʘ 4): 

 

(8)  , 

 

ʢʲʜʝʪʦ:    ï ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʧʦʧʘʜʘʥʝ ʥʘ ʩʣʫʯʘʡʥʘʪʘ ʚʝʣʠʯʠʥʘ ʚ j
- ʪʠʷ

 ʢʣʘʩ; 

n ï ʙʨʦʷ ʥʘ ʦʧʠʪʠʪʝ. 

ʆʧʠʪʥʘʪʘ ʯʝʩʪʦʪʘ (ɜj) ʝ ʜʘʜʝʥʘ ʚ ʢʦʣʦʥʘ 7 ʥʘ ʪʘʙʣʠʮʘ 4. 

ɢ
2
 (ʢʦʣʦʥʘ 8) ʩʝ ʦʧʨʝʜʝʣʷ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘ (7). 

ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʥʝ ʚʩʠʯʢʠ ɜjt ʩʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ 5 ʝ ʠʟʚʲʨʰʝʥʦ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʚ ʩʲʩʝʜʥʠ ʢʣʘʩʦ-

ʚʝ, ʘ ʙʨʦʷʪ ʥʘ ʢʣʘʩʦʚʝʪʝ ʝ ʨʝʜʫʮʠʨʘʥ ʜʦ . 

ɿʘ ʧʨʠʝʤʘʥʝ/ʦʪʭʚʲʨʣʷʥʝ ʥʘ  ʩʝ ʠʟʧʦʣʟʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʬʫʥʢʮʠʷ  

Ă=CHISQ.DIST(x;deg_freedom;cumulative)ò (ʧʦʩʣʝʜʝʥ ʨʝʜ ʚ ʪʘʙʣʠʮʘ 4), ʢʲʜʝʪʦ x ʝ ʩʫʤʘʪʘ ʦʪ ʢʦʣʦ-

ʥʘ 8, deg_freedom ï ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ - 24, ʦʧʨʝʜʝʣʷʪ ʩʝ ʢʘʪʦ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʢʣʘʩʦʚʝʪʝ (

) ʠ ʙʨʦʷ ʥʘ ʩʣʫʯʘʡʥʠʪʝ ʚʝʣʠʯʠʥʠ (3 ï mean, Standard Deviation, ɢ
2
). ɿʘʜʘʚʘ ʩʝ ʢʨʠʪʠʯʝʥ ʧʨʘʛ 

(ʦʙʠʢʥʦʚʝʥʦ 0,95). ɸʢʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʬʫʥʢʮʠʷ ʝ ʧʦ-ʛʦʣʷʤʘ, ʦʧʠʪʥʠʪʝ ʜʘʥʥʠ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ  ï ʢʘʢʪʦ ʝ ʚ ʩʣʫʯʘʷ. 
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ʊʘʙʣʠʮʘ 4 

ˉ m ˉ m' Ft(x) ɜtj ɜj ɢ
2

1 1 0,0117647 0,0226582 22,658245 2 18,834781

2 2 0,0117647 0,0202636 0,0335083 10,850028 16 2,4444367

3 3 0,0202636 0,0287624 0,0483144 14,806159 20 1,8219436

4 4 0,0287624 0,0372613 0,0679441 19,629627 25 1,4692539

5 5 0,0372613 0,0457601 0,0932277 25,283653 30 0,8797749

6 6 0,0457601 0,054259 0,1248669 31,63922 34 0,176151

7 7 0,054259 0,0627579 0,1633323 38,465369 44 0,7963564

8 8 0,0627579 0,0712567 0,2087654 45,433085 51 0,682114

9 9 0,0712567 0,0797556 0,2609008 52,135407 60 1,1863689

10 10 0,0797556 0,0882544 0,3190243 58,12347 66 1,0673783

11 11 0,0882544 0,0967533 0,381979 62,954754 74 1,9378593

12 12 0,0967533 0,1052522 0,4482256 66,246627 61 0,4155245

13 13 0,1052522 0,113751 0,5159519 67,726286 65 0,1097452

14 14 0,113751 0,1222499 0,58322 67,268075 53 3,0263681

15 15 0,1222499 0,1307487 0,6481311 64,911102 50 3,4253149

16 16 0,1307487 0,1392476 0,7089848 60,853731 53 1,0135959

17 17 0,1392476 0,1477465 0,7644109 55,426018 42 3,2522265

18 18 0,1477465 0,1562453 0,8134563 49,045411 57 1,2901408

19 19 0,1562453 0,1647442 0,8556202 42,163951 37 0,6324452

20 20 0,1647442 0,173243 0,8908364 35,216194 36 0,0174451

21 21 0,173243 0,1817419 0,9194124 28,57602 33 0,6848959

22 22 0,1817419 0,1902408 0,9419403 22,527823 25 0,2712938

23 23 0,1902408 0,1987396 0,9591945 17,254202 19 0,1766417

24 24 0,1987396 0,2072385 0,9720334 12,838924 11 0,2633899

25 25 0,2072385 0,2157373 0,9813149 9,2815501 14 2,3987124

26 26 0,2157373 0,2242362 0,9878338 6,5188421 5 0,353879

27 0,2242362 0,2327351 0,9922819

28 0,2327351 0,2412339 0,9952307

29 0,2412339 0,2497328 0,9971299

30 0,2497328 0,2582316 0,9983183

31 0,2582316 0,2667305 0,9990407

32 0,2667305

50,54855

0,998795

ɻʨʘʥʠʮʠ ʥʘ ʢʣʘʩʘ

12,166224 17 1,920512627

SUM

 
 

ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ  ʤʦʞʝ ʜʘ ʧʦʣʫʯʠʤ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʯʘʢʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʧʦʨʘʟʝʥʠʪʝ ʮʝʣʠ ʦʪ ɿʈʂ ʪʠʧ II: 
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(9)  , 

 

ʢʲʜʝʪʦ  ï ʙʨʦʷ ʥʘ ʦʙʩʪʨʝʣʷʥʠʪʝ ʮʝʣʠ: 

 

(10)  ,  

 

ʢʲʜʝʪʦ:   ɚ ï ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʥʘʣʝʪʘ; 

 ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʥʘʣʝʪʘ; 

 ï ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ʮʝʣʪʘ ï ʦʧʨʝʜʝʣʷ ʩʝ ʩʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (5). 

 ï ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʮʝʣʪʘ ʩ n ʨʘʢʝʪʠ, ʙʨʦʷ ʥʘ ʨʘʢʝʪʠʪʝ ʩʝ ʥʘʟʥʘʯʘʚʘ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ, ʚʠʜʘ ʥʘ ʮʝʣʪʘ ʠ ʨʘʟʧʦʣʘʛʘʝʤʠʷ ʙʨʦʡ ʨʘʢʝʪʠ ʠ ʦʙʠʢʥʦʚʝʥʦ ʝ 2. 

 

(11)  , 

 

ʢʲʜʝʪʦ  ï ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʮʝʣʪʘ ʩ 1 ʨʘʢʝʪʘ. ɼʘʚʘ ʩʝ ʚ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʥʘ ʟʨʢ ʠ 

ʧʨʠʝʤʘ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ, ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʮʝʣʪʘ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ. 

ʇʲʣʥʠʷ ʠʟʨʘʟ ʟʘ M[x]  ʱʝ ʧʨʠʝʤʝ ʚʠʜʘ: 

 

(12) . 

 

ʅʝʢʘ ; ;  (ʩʲʛʣʘʩʥʦ ʤʦʜʝʣʘ),  (ʟʘ ʤʘʥʝʚʨʠʨʘʱʘ, ʛʨʫʧʦʚʘ ʮʝʣ, ʦʢʘʟ-

ʚʘʱʘ ʘʢʪʠʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠ ʣʝʪʷʱʘ ʧʦʜ ʧʨʠʢʨʠʪʠʝ ʥʘ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʩʤʫʱʝʥʠʷ); . 

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (12)  

 ɺʎ.  

ɺ ʢʘʯʝʩʪʚʦ ʥʘ ʢʨʠʪʝʨʠʡ ʟʘ ʙʦʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʟʨʢ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ 

ʥʘʜʝʞʜʥʦʩʪ ʥʘ ʇɺʆ ():  

 

(13)         , 

 

ʢʲʜʝʪʦ:   Nʫ ï ʙʨʦʷʪ ʫʥʠʱʦʞʝʥʠ ʮʝʣʠ ʦʪ ʚʩʠʯʢʠ ʮʝʣʠ ʚ ʥʘʣʝʪʘ, ʪ.ʝ. ; 

Nʮ ï ʙʨʦʷ ʥʘ ʮʝʣʠʪʝ ʚ ʥʘʣʝʪʘ () 

 

ʉʲʛʣʘʩʥʦ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ  ʟʘ ʟʨʢ ʪʠʧ II, ʧʨʠ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʥʘʣʝʪ ʩ ʧʦʩʦ-

ʯʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ. 

 

ʀʟʚʦʜʠ: 

1. ʀʟʛʦʪʚʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣ ʥʘ ʟʨʢ ʯʨʝʟ ʩʠʤʫʣʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ MS 

Excel ʧʦʟʚʦʣʷʚʘ ʥʘ ʙʘʟʘ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʧʦ ʦʧʠʪʝʥ ʧʲʪ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ 

ʦʪʢʘʟ ʦʪ ʦʙʩʪʨʝʣʚʘʥʝ ʥʘ ɺʎ ʟʘ ʟʨʢ ʦʪ ʪʠʧ II (ʟʨʢ ʟʘ ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ) ʧʨʠ ʨʘʟʣʠʯʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ 

ʥʘ ʦʙʩʣʫʞʚʘʥʝʪʦ ʟʘ ʚʩʝʢʠ ʦʪ ʮʝʣʝʚʠʪʝ ʢʘʥʘʣʠ. 

2. ʀʟʛʦʪʚʝʥʠʷ ʤʦʜʝʣ ʝ ʧʨʠʣʦʞʠʤ ʠ ʧʨʠ ʟʨʢ ʟʘ ʙʣʠʟʢʦ ʜʝʡʩʪʚʠʝ (ʉʄʆ ʩ ʦʪʢʘʟ), ʢʘʪʦ ʚ ʪʦʟʠ ʩʣʫ-

ʯʘʡ ʙʨʦʷʪ ʥʘ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ ʝ ʨʘʚʝʥ ʥʘ ʥʫʣʘ. 

3. ʉ ʪʦʟʠ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʠ ʜʝʡʥʦʩʪʪʘ ʥʘ ʂʇ, ʢʘʪʦ ʝʜʥʦʢʘʥʘʣʥʘ ʉʄʆ ʩ ʆɺʏ. ɿʘ 

ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʤʘʢʩʠʤʘʣʥʠʷ ʙʨʦʡ ɺʎ ʚ Ăʦʧʘʰʢʘʪʘñ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʫʙʝʞʠ-

ʪʝ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʟʘʜʘʯʠ ʢʲʤ ʮʝʣʝʚʠʪʝ ʢʘʥʘʣʠ. 
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ʄɸʊʈʀʎɸ ʅɸ ʎɽʃɽʈɸɿʇʈɽɼɽʃɽʅʀɽ ʅɸ ɻʈʋʇʀʈʆɺʂɸ ɿɸ ʇɺʆ 

 

ʉʪʦʷʥ ʅ. ʏʘʥʝʚ 
 

 

ʇʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʛʨʫʧʠʨʦʚʢʘ ʟʘ ʧʨʦʪʠʚʦʚʲʟʜʫʰʥʘ ʦʪʙʨʘʥʘ (ʇɺʆ) ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʥʦ ʠʣʠ ʧʘʨʘʣʝʣʥʦ ʜʝʡʩʪʚʘʱʠ ʩʠʩʪʝʤʠ ʟʘ ʤʘʩʦʚʦ ʦʙʩʣʫʞʚʘʥʝ (ʉʄʆ) /ʟʨʢ ʟʘ ʙʣʠʟʢʦ ʜʝʡʩʪ-

ʚʠʝ ʩ ʜʘʣʝʯʥʘ ʛʨʘʥʠʮʘ ʥʘ ʟʦʥʘʪʘ ʟʘ ʧʦʨʘʞʝʥʠʝ ʜʦ 10 ʢʤ. ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʉʄʆ ʩ ʦʪʢʘʟʠ, ʘ ʪʝʟʠ ʩ 

ʧʦ-ʛʦʣʝʤʠ ʚʲʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʟʩʪʦʷʥʠʝ ï ʢʘʪʦ ʉʄʆ ʩ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝ ʟʘ ʯʘʢʘʥʝ/ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʉʄʆ, ʪ.ʝ. ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʚʭʦʜʷʱʠʷ ʧʦʪʦʢ ʦʪ ʟʘʷʚ-

ʢʠ/ʚʲʟʜʫʰʥʠ ʮʝʣʠ ʜʘ ʩʝ ʨʘʟʜʝʣʠ ʥʘ ʧʣʲʪʥʦʩʪ ʥʘ ʧʦʪʦʮʠ ʢʲʤ ʚʩʝʢʠ ʟʨʢ , ʩʨʝʜʥʘ ʩʢʦʨʦʩʪ ʠ ʚʠʩʦʯʠʥʘ 

ʥʘ ʧʦʣʝʪʘ ʥʘ ʮʝʣʪʘ ʚ ʩʲʦʪʚʝʪʥʠʷ ʧʦʪʦʢ. ɿʘ ʪʘʟʠ ʮʝʣ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝ (ʎʈ) 

ʢʲʤ ʟʨʢ.  

ɿʘ ʠʟʙʠʨʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʨʠʷ ʚʠʜ ʎʈ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʘʡ-ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʩʝ ʦʪʯʠʪʘʪ: 

- ʧʨʦʧʫʩʢʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʢʦʤʘʥʜʥʠʪʝ ʧʫʥʢʪʦʚʝ (ʂʇ), ʙʨʦʷʪ ʥʘ ʙʦʝʛʦʪʦʚʠʪʝ ʟʨʢ ʠ ʪʝʭ-

ʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʮʝʣʠ; 

- ʭʘʨʘʢʪʝʨʲʪ, ʧʦʩʪʨʦʝʥʠʝʪʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʥʘʣʝʪʘ; 

- ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʚʘʞʥʦʩʪ ʥʘ ʮʝʣʠʪʝ; 

- ʝʢʩʪʨʘʧʦʣʠʨʘʥʠʪʝ ʢʫʨʩʦʚʝ ʥʘ ʮʝʣʠʪʝ ʠ ʢʫʨʩʦʚʠʪʝ ʧʘʨʘʤʝʪʨʠ ʦʪʥʦʩʥʦ ʩʪʘʨʪʦʚʠʪʝ ʧʦʟʠʮʠʠ ʥʘ 
ʟʨʢ; 

- ʧʨʘʚʠʣʘʪʘ ʟʘ ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ʟʨʢ ʠ ʙʨʦʷʪ ʥʘ ʨʘʢʝʪʠʪʝ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʥʝʡʥʠʷ ʧʘʨʘʤʝʪʲʨ, ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ ʠ ʟʘʧʘʩʘ ʦʪ ʨʘʢʝʪʠ. 

ʂʦʛʘʪʦ ʟʨʢ ʝ ʧʨʝʜʩʪʘʚʝʥ ʢʘʪʦ ʉʄʆ ʩ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʧʲʣʥʦʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʦ ʢʫʨʩʦʚ 

ʧʘʨʘʤʝʪʲʨ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʮʝʣʝʚʠʪʝ ʢʘʥʘʣʠ ʚʟʝʤʘʱʠ ʫʯʘʩʪʠʝ ʚ ʦʪʨʘʟʷʚʘʥʝʪʦ ʥʘ ʚʲʟ-

ʜʫʰʥʠʷ ʫʜʘʨ ʥʘ ʧʨʦʪʠʚʥʠʢʘ ʧʘʨʘʤʝʪʲʨʘ ʥʘ ɺʎ ʤʦʞʝ ʜʘ ʥʝ ʩʝ ʦʪʯʠʪʘ. 

ʆʩʥʦʚʝʥ ʚʠʜ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ ʩʝ ʷʚʷʚʘ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦʪʦ ʮʝʣʝʨʘʟʧ-

ʨʝʜʝʣʝʥʠʝ (ʎʎʈ). ʎʎʈ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʟʩʪʦ-

ʷʥʠʝ ʠ ʧʨʠ ʥʝʛʦʣʷʤʘ ʧʣʲʪʥʦʩʪ ʥʘ ʥʘʣʝʪʘ, ʢʦʛʘʪʦ ʢʦʤʘʥʜʠʨʲʪ ʤʦʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʘ ʧʦʩʪʘʚʷ ʦʛʥʝ-

ʚʠ ʟʘʜʘʯʠ. ʇʨʠ ʎʎʈ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʇɺʆ ʦʙʩʪʨʝʣʚʘʪ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʮʝʣʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʫʥʠʱʦʞʝʥʠʪʝ ʮʝʣʠ ʠ ʥʘʤʘʣʷʚʘʥʝ ʩʨʝʜʥʠʷ ʨʘʟʭʦʜ ʥʘ ʨʘʢʝʪʠ.  

ʆʩʥʦʚʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʧʨʠ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝ ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ 

ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʧʦ ʨʘʟʣʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʝʬʝʢ-
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ʪʠʚʥʦʩʪ ʥʘ ʩʪʨʝʣʙʘʪʘ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ ʥʘ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʦʪ ʮʝʣʠʪʝ, ʢʦʠʪʦ 

ʩʘ ʧʦʩʪʘʚʝʥʠ ʧʨʝʜ ʛʨʫʧʠʨʦʚʢʘʪʘ. 

ʎʎʈ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʯʘʢʚʘʥʝ ʥʘ ʙʨʦʷ ʧʦʨʘʟʝʥʠ ʮʝʣʠ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ 

ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʚʝʨʦʷʪʥʠʪʝ ʟʘʛʫʙʠ ʥʘʥʝʩʝʥʠ ʥʘ ʧʨʠʢʨʠʚʘʥʠʷ ʦʙʝʢʪ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʧʨʦʧʦʨʮʠʦʥʘʣ-

ʥʠ ʥʘ ʧʨʦʥʠʢʥʘʣʠʪʝ ʜʦ ʥʝʛʦ ʚʲʟʜʫʰʥʠ ʮʝʣʠ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʪʷʭʥʘʪʘ ʚʘʞʥʦʩʪ. ʅʘ ʩʲʟʜʘʜʝʥʘʪʘ ʛʨʫ-

ʧʠʨʦʚʢʘ ʝ ʧʦʩʪʘʚʝʥʘ ʟʘʜʘʯʘ ʜʘ ʫʥʠʱʦʞʠ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʮʝʣʠ, ʪ.ʝ. ʢʦʤʘʥʜʠʨʲʪ ʩʝ ʩʪʨʝʤʠ ʜʘ ʦʙʩ-

ʪʨʝʣʷ ʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʮʝʣʠ. ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʎʈ ʦʩʠʛʫʨʷ-

ʚʘʱʦ ʤʘʢʩʠʤʘʣʥʦ ʧʨʝʙʠʚʘʚʘʥʝ ʥʘ ɺʎ ʚ ʟʦʥʠʪʝ ʟʘ ʧʦʨʘʞʝʥʠʝ  ʥʘ ʟʨʢ ʠ ʧʲʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʦʡ-

ʥʠʪʝ ʠʤ ʚʲʟʤʦʞʥʦʩʪʠ (ʚ ʩʣʫʯʘʷ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ). ɺ [4] ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ 

ʧʨʝʜʣʘʛʘ ʄʘʪʣʘʙ ʠ ʝ ʫʜʘʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʩʠʤʫʣʘʮʠʠ. 

 
ʌʠʛ. 1. ɺʝʨʪʠʢʘʣʥʦ ʩʝʯʝʥʠʝ ʥʘ ɿʇ ʥʘ ʟʨʢ 

 

ʅʘ ʬʠʛ.1 ʝ ʧʦʢʘʟʘʥʦ ʚʝʨʪʠʢʘʣʥʦ ʩʝʯʝʥʠʝ ʥʘ ʟʦʥʘʪʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ (ɿʇ) ʥʘ ʟʨʢ. ɺʠʞʜʘ ʩʝ, ʯʝ ʚʨʝ-

ʤʝʧʨʝʙʠʚʘʚʘʥʝʪʦ ʥʘ ɺʎ ʚ ɿʇ ʥʘ ʟʨʢ ʝ ʬʫʥʢʮʠʷ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʦʣʝʪʘ ʥʘ ʮʝʣʪʘ, ʘ ʚ ʧʦ-ʛʦʣʷʤʘ 

ʩʪʝʧʝʥ ʠ ʦʪ ʩʢʦʨʦʩʪʪʘ .̫ 

ʅʝʢʘ ʚʲʚʝʜʝʤ ʧʦʥʷʪʠʷʪʘ: 

gij
h
 ï ʧʦʢʘʟʘʪʝʣ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ i

-ʪʘʪʘ 
ʮʝʣ ʦʪʥʦʩʥʦ j

-ʪʘʪʘ 
ʉʄʆ (ʟʨʢ); 

gij
v 
ï ʧʦʢʘʟʘʪʝʣ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ i

-ʪʘʪʘ 
ʮʝʣ ʦʪʥʦʩʥʦ j

-ʪʘʪʘ 
ʉʄʆ (ʟʨʢ). 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ gij
h
, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʜʦʩʝʛʘʝʤʦʩʪʪʘ ʥʘ ʉʄʆ (ʟʨʢ) ʧʦ ʚʠʩʦʯʠʥʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

 

(1) , 

 

ʢʲʜʝʪʦ  Hʛʨi ï ʚʠʩʦʯʠʥʘ ʥʘ ʧʦʣʝʪʘ ʥʘ i
-ʪʘʪʘ 
ʮʝʣ (ʛʨʫʧʦʚʘ); 

Hmaxj ï ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʜʦʩʝʛʘʝʤʦʩʪ ʥʘ j
-ʪʘʪʘ 
ʉʄʆ (ʟʨʢ). 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ gij
v
, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʜʦʩʝʛʘʝʤʦʩʪʪʘ ʥʘ ʉʄʆ (ʟʨʢ) ʧʦ ʩʢʦʨʦʩʪ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ 

ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ: 

 

(2) , 

 

ʢʲʜʝʪʦ  Vʛʨi ï ʩʢʦʨʦʩʪ ʥʘ ʧʦʣʝʪʘ ʥʘ i
-ʪʘʪʘ 
ʮʝʣ (ʛʨʫʧʦʚʘ); 

Vmaxj ï ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʥʘ ʜʦʩʝʛʘʝʤʦʩʪ ʥʘ j
-ʪʘʪʘ 
ʉʄʆ (ʟʨʢ). 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʠʟʚʝʜʝ ʦʙʦʙʱʝʥ ʧʦʢʘʟʘʪʝʣ, ʢʦʡʪʦ ʱʝ ʦʪʯʠʪʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʢʦʨʦʩʪʪʘ ʠ ʚʠ-

ʩʦʯʠʥʘʪʘ ʥʘ ʧʦʣʝʪʘ ʥʘ i
-ʪʘʪʘ 
ʮʝʣ ʦʪʥʦʩʥʦ j

-ʪʘʪʘ 
ʉʄʆ (ʟʨʢ).  

 

(3)  , 

 

ʢʲʜʝʪʦ: k1 ʠ k2 - ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʩʢʦʨʦʩʪʪʘ ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʦʣʝʪʘ ʥʘ ʮʝʣʪʘ, ʢʘʪ

 ʠ ʩʝ ʠʟʙʠʨʘʪ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʧʨʠʦʨʠʪʠʟʠʨʘʪ ʬʘʢʪʦʨʠʪʝ ʦʢʘʟʚʘʱʠ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʬʝʢ-

ʪʠʚʥʦʩʪʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ. ʊʲʡ ʢʘʪʦ ʯʘʩʪ ʦʪ ɿʇ ʝ ʥʝʝʜʥʦʨʦʜʥʘ ʧʦ ʚʠʩʦʯʠʥʘ, ʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʮʝʣʪʘ 
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ʦʢʘʟʚʘ ʧʦ-ʦʩʝʟʘʝʤʦ ʚʣʠʷʥʠʝ ʥʘ ʚʨʝʤʝʧʨʝʙʠʚʘʚʘʥʝʪʦ ʥʘ ɺʎ ʚ ʮʷʣʘʪʘ ɿʇ ʦʧʨʝʜʝʣʷʤʝ  ʠ 

. 

ʄʘʪʨʠʮʘʪʘ ʟʘ ʎʈ ʝ ʦʪ ʚʠʜʘ: 

 

(4)  

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ  ̫ʝ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ ʧʦ ʮʝʣ ʩ 

ʜʘʜʝʥ ʥʦʤʝʨ ʦʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʟʨʢ.  

 

ʇʨʠʤʝʨ: 

ɺ ʪʘʙʣʠʮʘ 1 ʝ ʧʦʢʘʟʘʥ ʤʦʜʝʣ ʥʘ ʫʜʘʨ ʥʘ ɺʇ, ʠʟʛʨʘʜʝʥ ʥʘ ʙʘʟʘ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 

ʛʨʫʧʠʪʝ ʩ ʨʘʟʣʠʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʩʲʩʪʘʚ ʚ ʨʘʟʣʠʯʥʠ ʜʠʘʧʘʟʦʥʠ ʦʪ ʚʠʩʦʯʠʥʠ ʠ ʩʢʦʨʦʩʪʠ 

ʊʘʙʣʠʮʘ 1 

1 ʫʜʘʨʥʘ ʩ-ʤʘ ʇɺʆ 1 0,35 12,38

2 ʫʜʘʨʥʘ ʩ-ʤʘ ʇɺʆ 1 0,71 16,33

3 ʫʜʘʨʥʘ ʩ-ʤʘ ʇɺʆ 1 0,42 12,29

4 ʜʝʤʦʥʩʪʨ. ʜ-ʠʷ ʩ-ʤʘ ʇɺʆ 1 1,65 16,89

5 ʜʝʤʦʥʩʪʨ. ʜ-ʠʷ ʩ-ʤʘ ʇɺʆ 1 1,59 19,84

6 ʨʘʟʫʟʥ. ʠ ʈɽɺʩ-ʤʘ ʇɺʆ 1 5,53 36,00

7 ʫʜʘʨʥʘ ʙ-ʥʠ ʦʪ 1-ʚʘ ʧʦʟ. 1 0,46 13,79

8 ʫʜʘʨʥʘ ʥʘ ʫʯ. ʟʘ ʧʨʦʙʠʚ 1 0,31 12,72

9 ʫʜʘʨʥʘ ʘʜʥ ʥʘ ʩ-ʪʦ ʚ ʥʘʧʨ. ʥʘ ʛʣ. ʫʜʘʨ1 0,98 13,95

10 ʫʜʘʨʥʘ ʨʘʜʥ ʥʘ ʛʨʫʧʠʨʦʚʢʘʪʘ ʥʘ ʉɺ1 0,57 15,79

11 ʈɽɺ (EW)ʩ-ʤʘ ʇɺʆ 1 3,04 23,15

12 ʧʘʪʨʫʣʥʦ ʩʲʧʨ.ʠʟʪʨ. ʧʨʠʢʨʠʪʠʝ 1 2,52 28,68

13 ʧʘʪʨʫʣʥʦ ʩʲʧʨ.ʠʟʪʨ. ʧʨʠʢʨʠʪʠʝ 1 9,88 36,00

14 ʜʦʨʘʟʫʟʥʘʚʘʥʝʨ-ʥʝ ʚ ʨ-ʥʘ ʫʜʘʨʠʪʝ1 7,25 36,00

0 4 10 2,52 20,99

ɽʜ.

ʋʩʨʝʜʥʝʥʠ ʧʦʢʘʟʘʪʝʣʠ

ʎʝʣ/ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ

ʅʘʣʝʪ ʥʘ ɺʇ - ʚʠʜ, ʮʝʣ/ʧʨʝʜʥ., ʩʲʩʪʘʚ, ʧʦʩʣʝʜʦʚ.ʥʘ ʜ-ʠʝ, ʚʠʩʦʯʠʥʘ ʠ ʩʢʦʨʦʩʪ ʥʘ ʛʨʫʧʠʪʝ

ˉ ɺʠʜ ɼʚ. H i  [km]ʏʝʪʚ. V i  [km/min]

 
 

ɺ ʪʘʙʣʠʮʘ 2 ʩʘ ʠʟʚʝʜʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʜʘʨʘ.  

ʊʘʙʣʠʮʘ 2 

ɻʨʫʧʠ tʠʥʪ.ʧʚʦ = 0,5 ɻʨʫʧʠ ȹl j

6 tʥʧʚʦ = 3

tʠʥʪ.ʝʰ =

ɻʨʫʧʠ tʠʥʪ.ʫʜ = 1 N ʩʘʤ ɻʨʫʧʠ tʥ = tʥʧʚʦ + tʠʥʪ.ʝʰ + tʥʫ ʥ˂

6 tʥ.ʫʜ = 5 48 14 11 4,28

2 5

ʌʨʦʥʪ ʥʘ ʫʜʘʨʘ ʥʘ ɺʇ

Lʬ

3

ɽʰʝʣʦʥ ʟʘ ʧʨʦʙʠʚ ʥʘ ʇɺʆ

3

ʋʜʘʨʝʥ ʝʰʝʣʦʥʆʧʝʨʘʪʠʚʥʦ ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʥʘʣʝʪʘ ʥʘ ɺʇ

 
 

tʠʥʪ.ʧʚʦ ï ʠʥʪʝʨʚʘʣ [min] ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʚ ʝʰʝʣʦʥʘ ʟʘ ʧʨʦʙʠʚ ʥʘ ʇɺʆ; 

tʥ.ʧʚʦ ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʜʘʨʘ [min] ʥʘ ʝʰʝʣʦʥʘ ʟʘ ʧʨʦʙʠʚ ʥʘ ʇɺʆ; 

tʠʥʪ.ʝʰ ï ʠʥʪʝʨʚʘʣ [min] ʤʝʞʜʫ ʝʰʝʣʦʥʘ ʟʘ ʧʨʦʙʠʚ ʥʘ ʇɺʆ ʠ ʫʜʘʨʥʠʷ ʝʰʝʣʦʥ; 
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tʠʥʪ.ʫʜ ï ʠʥʪʝʨʚʘʣ [min] ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʚ ʫʜʘʨʥʠʷ ʝʰʝʣʦʥ; 

tʥ.ʫʜ ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʜʘʨʘ [min] ʥʘ ʫʜʘʨʥʠʷ ʝʰʝʣʦʥ; 

tʥ ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʫʜʘʨʘ [min] ʥʘ ɺʇ; 

ɚʥ ï ʧʣʲʪʥʦʩʪ ʥʘ ʚʭʦʜʷʱʠʷ ʧʦʪʦʢ ʦʪ ʟʘʷʚʢʠ (ɺʎ) ʢʲʤ ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ. 

 

ɻʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ ʝ ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʘʟʘ ʥʘ ʪʨʠ ʨʘʟʥʦʨʦʜʥʠ ʟʨʢ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʠ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʩʠʩʪʝʤʘʪʘ ʟʘ ʇɺʆ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʩʲʩ ʟʘʜʘʯʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʙʦʡʥʠʪʝ ʚʲʟ-

ʤʦʞʥʦʩʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 

ɺ ʪʘʙʣʠʮʠ 4, 5 ʠ 6 ʩʘ ʠʟʯʠʩʣʝʥʠ ʧʦʢʘʟʘʪʝʣʠʪʝ ʧʦ ʚʠʩʦʯʠʥʘ ʠ ʩʢʦʨʦʩʪ, ʘ ʪʘʢʘ ʩʲʱʦ ʠ ʝʣʝʤʝʥʪʠʪʝ 

ʥʘ ʤʘʪʨʠʮʘʪʘ ʥʘ ʎʈ (ʦʙʦʙʱʝʥ ʧʦʢʘʟʘʪʝʣ) ʩʲʛʣʘʩʥʦ ʬʦʨʤʫʣʠ (1õ3). ʂʦʛʘʪʦ ʜʘʜʝʥʘ ɺʎ ʝ ʠʟʚʲʥ ʜʦ-

ʩʝʛʘʝʤʦʩʪʪʘ ʥʘ ʟʨʢ ʩʝ ʧʦʣʫʯʘʚʘʪ ʦʪʨʠʮʘʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 4 

 

Hmax Vmax

[km] [km/m]

ɯ ʪʠʧ 5 21

ɯɯ ʪʠʧ 14 42

ɯɯɯ ʪʠʧ18 48

ʊʠʧ ʟʨʢ 
ʧ-ʣ

ˉ ʥʘ ʛʨ.  
ʟʨʢ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0,4811

0,9904

0,96200,9988

0,1507

0,0919

0,3329

0,3230

0,8512

0,0986

0,0676

0,2057

0,1230

0,0864

0,2602

0,1566

0,6806

0,5899

0,8306

0,5621

-0,4678

0,3310

0,2322

0,6298

0,4049

0,2598 0,0973 0,0761

0,4849

0,3101

0,8842

I ʪʠʧ II ʪʠʧ III ʪʠʧ 

ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ  - gi j
h

gij
h
 = 4 * ( Hʛʨi / Hmaxj ) * [1 - ( Hʛʨi / Hmaxj )]

0,9526

1,0000

-7,7169

-2,6040

0,1915

0,1173

0,4157

0,4037

0,9558

0,1258

0,8689

ˉ ʥʘ ʛʨ. 
ʟʨʢ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ  - gi j
v

gij
v
 = 4 * ( Vʛʨi / Vmaxj) * [1 - ( Vʛʨi / Vmaxj )]

-4,8980 0,4898 0,7500

-1,9987 0,8662 0,9619

-4,8980 0,4898 0,7500

0,7462 0,9384 0,8830

-0,4520 0,9895 0,9988

0,9552 0,8446 0,7792

0,8921 0,8873 0,8246

I ʪʠʧ II ʪʠʧ III ʪʠʧ 

0,9680 0,8315 0,7656

0,6913 0,9506 0,8980

0,9708 0,8281 0,7621

-4,8980 0,4898 0,7500

0,9019 0,8821 0,8190

0,6291 0,9618 0,9123

0,2095 0,9969 0,9699
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ʊʘʙʣʠʮʘ 5 

 

ʊʘʙʣʠʮʘ 6 

 

ʆʙʦʙʱʝʥʠʷʪ ʧʦʢʘʟʘʪʝʣ ʩ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʚʩʝʢʠ ʨʝʜ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪ ʝʜʠʥʠʮʘ (ʜʘʜʝʥʘ-

ʪʘ ɺʎ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ɿʈʂ), ʘ ʦʩʪʘʥʘʣʠʪʝ ï ʩʪʦʡʥʦʩʪ ʥʫʣʘ (ʪʘʙʣʠʮʘ7).  

ʏʨʝʟ ʤʘʪʨʠʮʘʪʘ ʥʘ ʎʈ ʚʭʦʜʷʱʠʷʪ ʧʦʪʦʢ ʦʪ ɺʎ ʢʲʤ ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʪʨʠ ʧʦ-

ʪʦʢʘ ʢʲʤ ʪʨʠʪʝ ʪʠʧʘ ʟʨʢ, ʦʩʠʛʫʨʷʚʘʡʢʠ ʤʘʢʩʠʤʘʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʦʡʥʠʪʝ ʠʤ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 

ʚʨʝʤʝʧʨʝʙʠʚʘʚʘʥʝ ʥʘ ɺʎ ʚ ʟʦʥʠʪʝ ʠʤ ʟʘ ʧʦʨʘʟʷʚʘʥʝ. ʊʝʟʠ ʧʦʪʦʮʠ ʠʤʘʪ ʫʩʨʝʜʥʝʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʢʦ-

ʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʚ ʪʘʙʣʠʮʘ 1 ʠ ʩʝ ʷʚʷʚʘʪ ʚʭʦʜʥʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʉʄʆ (ɿʈʂ), ʢʦʝʪʦ 

ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʮʝʥʠ ʙʦʡʥʘʪʘ ʠʤ ʝʬʝʢʪʠʚʥʦʩʪ (ʪʘʙʣʠʮʘ 8). ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝ-

ʠʟʯʠʩʣʷʪ ʙʦʡʥʠʪʝ ʠʤ ʚʲʟʤʦʞʥʦʩʪʠ  ʩʧʨʷʤʦ ʝʪʘʣʦʥʥʠ ʪʘʢʠʚʘ, ʢʦʝʪʦ ʥʝʤʠʥʫʝʤʦ ʱʝ ʜʦʚʝʜʝ ʜʦ  

ʦʙʦʙʱʝʥʠ ʦʮʝʥʢʠ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ, ʢʦʠʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠ 

ʩʠʪʫʘʮʠʠ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʣʠʯʘʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʦʪ ʨʝʘʣʥʠʪʝ. 

 

ʊʘʙʣʠʮʘ 7 

ˉ ʥʘ ʛʨ.  
ʟʨʢ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0,6087 0,6470 0,5991

0,4898

ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʪʨʠʮʘʪʘ ʧʦ ʦʙʦʙʱʝʥ ʧʦʢʘʟʘʪʝʣ - Gi j

Gij = ( k1 * gij
v 
) + ( k2 * gij

h 
)

0,4945

0,4733 0,7596 0,7111

-3,1259 0,6762 0,7905

0,7065 0,5438 0,4940

0,7312 0,7434 0,6806

0,6847 0,5378

0,7872 0,6364 0,5771

0,6097 0,6257 0,5790

0,6736 0,5796 0,5308

0,6660 0,5413

-6,0255 0,6261 0,8462

-3,9804 0,6934 0,8348

0,1099 0,8659 0,8241

-0,7992 0,7556 0,7696

I ʪʠʧ II ʪʠʧ III ʪʠʧ 

ˉ ʥʘ ʛʨ. 
ʟʨʢ I ʪʠʧ II ʪʠʧ III ʪʠʧ 

1 1 0 0

2 0 1 0

3 1 0 0

4 0 1 0

5 0 1 0

6 0 0 1

7 1 0 0

8 1 0 0

9 1 0 0

10 0 1 0

11 0 1 0

12 0 0 1

13 0 0 1

14 0 0 1

SNʩʘʤ 20 18 10

˂ͤƧ 1,78 1,60 0,89

ʄʘʪʨʠʮʘ ʥʘ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ
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ʊʘʙʣʠʮʘ 8 

 

ɚʥj ï ʧʣʲʪʥʦʩʪ ʥʘ ʧʦʪʦʢʘ ʦʪ ʟʘʷʚʢʠ (ɺʎ) ʢʲʤ j
-ʪʠʷ

 ʪʠʧ ʟʨʢ. 

 

ʀʟʚʦʜʠ: 

1. ʄʘʪʨʠʮʘʪʘ ʥʘ ʎʈ ʧʦʟʚʦʣʷʚʘ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʚʭʦʜʷʱʠʷ ʧʦʪʦʢ ʦʪ ʟʘʷʚʢʠ (ɺʎ) ʢʲʤ ʠʟʛʨʘʞʜʘ-

ʱʠʪʝ ʛʨʫʧʠʨʦʚʢʘʪʘ ʟʘ ʇɺʆ ʨʘʟʥʦʨʦʜʥʠ ʟʨʢ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʡ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣ-

ʥʠ ʠʣʠ ʧʘʨʘʣʝʣʥʦ ʜʝʡʩʪʚʘʱʠ ʉʄʆ ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʙʦʡʥʘʪʘ ʡ ʝʬʝʢʪʠʚʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʷʚʷʚʘ ʧʲʨ-

ʚʦʩʪʝʧʝʥʥʘ ʦʪ ʦʧʝʨʘʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʛʨʫʧʠʨʦʚʢʘʪʘ. 

2. ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʦʪʦʢʘ ʦʪ ʟʘʷʚʢʠ ʥʘ ʦʪʜʝʣʥʠ ʧʦʪʦʮʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʧʣʲʪʥʦʩʪʠ ʠ ʩʨʝʜʥʠ ʩʪʦʡ-

ʥʦʩʪʠ ʥʘ ʚʠʩʦʯʠʥʠʪʝ ʠ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʮʝʣʠʪʝ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʮʝʥʠ ʧʨʠʥʦʩʘ ʥʘ ʚʩʝʢʠ ʢʦʤʧʦʥʝʥʪ 

ʦʪ ʛʨʫʧʠʨʦʚʢʘʪʘ ʢʲʤ ʙʦʡʥʘʪʘ ʡ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʜʘ ʩʝ ʚʟʝʤʘʪ ʦʙʦʩʥʦʚʘʥʠ ʨʝʰʝʥʠʷ ʦʪʥʦʩʥʦ ʩʲʩʪʘʚʘ 

ʠ ʙʦʡʥʠʷ ʨʝʜ. 
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ʟʨʢ      
ʧ-ʣʠ

˂ͤƧ Hʩʨ [km] Vʩʨ [km/min]

I ʪʠʧ 1,78 0,50 13,03

II ʪʠʧ 1,60 1,51 18,40

III ʪʠʧ 0,89 6,29 34,17

ʉʨʝʜʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʥʘʣʝʪʘ (ʧʦ ʟʨʢ)
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Abstract: When conducting military engineering to determine combat potentials, and to assess the 

degree of adaptation of a given model of weaponry or combat equipment to accomplish the assigned 

tasks and achieve the desired end result, mathematical models of military action of varying sizes are 

widely used. The proposed model for calculating the combat potentials of the armaments and armament 

models is a hierarchical set of specific analytical methods and formulas, consistent with the intended use 

of indicators and criteria, input and output parameters and a system of limitations and assumptions. 

 

Keywords: combat potentials, model of weaponry, combat equipment, analytical methods. 

 

 

ʆʇʈɽɼɽʃʗʅɽ ɹʆʁʅʀʗ ʇʆʊɽʅʎʀɸʃ ʅɸ ʆɹʈɸɿʎʀʊɽ ɺʒʆʈʒɾɽʅʀɽ 

ʀ ɹʆʁʅɸ ʊɽʍʅʀʂɸ  

 

ʂʘʣʦʷʥ ɸ. ʀʣʠʝʚ 

 

ʂʘʪʦ ʚʩʷʢʘ ʥʘʫʢʘ, ʪʘʢʘ ʠ ʪʝʦʨʠʷʪʘ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʠʟʧʦʣʟʚʘ ʧʦʥʷʪʠʷ, ʢʦʠʪʦ ʨʘʟʢʨʠ-

ʚʘʪ ʥʝʡʥʘʪʘ ʩʲʱʥʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝ. ʅʦ ʢʲʤ ʤʦʤʝʥʪʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʪʘʟʠ ʪʝʤʘʪʠʢʘ ʧʦ-

ʢʘʟʚʘʪ, ʯʝ ʚʲʧʨʝʢʠ ʚʘʞʥʦʩʪʪʘ ʟʘ ʚʦʝʥʥʘʪʘ ʥʘʫʢʘ, ʢʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʫ ʚʦʝʥʥʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ 

ʚʩʝ ʦʱʝ ʥʝ ʩʲʱʝʩʪʚʫʚʘ ʝʜʠʥʥʦ ʨʘʟʙʠʨʘʥʝ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ (ɺ), ʙʦʡʥʘ ʪʝʭʥʠʢʘ (ɹʊ) ʠ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ (ɺʌ) ʢʘʢʪʦ 

ʠ ʝʜʠʥʥʘ ʤʝʨʥʘ ʝʜʠʥʠʮʘ ʟʘ ʥʝʛʦ. 

ʉʧʦʨʝʜ ʝʜʥʠ ʚʦʝʥʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʦʝʥʥʘʪʘ ʤʦʱ ʥʘ ʜʘ-

ʜʝʥʘ ʜʲʨʞʘʚʘ, ʩʧʦʨʝʜ ʜʨʫʛʠ ʪʦʚʘ ʝ ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʤʘʪʝʨʠʘʣʥʠ ʠ ʜʫʭʦʚʥʠ ʬʘʢʪʦʨʠ, ʦʧʨʝʜʝʣʷʱʠ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʘʨʤʠʷʪʘ ʠ ʬʣʦʪʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʠʟʧʲʣʥʷʪ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤ ʟʘʜʘʯʠ, ʘ ʩʧʦʨʝʜ ʪʨʝ-

ʪʠ ʪʦʚʘ ʝ ʢʨʠʪʝʨʠʡ ʟʘ ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʙʦʡʥʠʪʝ ʩʠʩʪʝʤʠ, ʩ ʧʦʤʦʱʪʘ, ʥʘ ʢʦʡʪʦ ʝ ʚʲʟʤʦʞʥʦ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʧʨʦʪʠʚʦʩʪʦʷʱʠʪʝ ʛʨʫʧʠʨʦʚʢʠ [15]. 

ɺ ʜʦʢʪʨʠʥʘʣʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʅɸʊʆ ʙʦʡʥʘʪʘ ʤʦʱ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʲʚ-

ʢʫʧʥʦʩʪ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ, ʟʘʚʠʩʠʤʠ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠ ʩʠ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: ʢʦʥ-

ʮʝʧʪʫʘʣʝʥ (ʜʦʢʪʨʠʥʠ, ʢʦʥʮʝʧʮʠʠ, ʩʲʚʤʝʩʪʠʤʦʩʪ), ʬʠʟʠʯʝʩʢʠ (ʢʦʤʧʣʝʢʪʦʚʘʥʝʪʦ ʩ ʣʠʯʝʥ ʩʲʩʪʘʚ, 

ʚʲʦʨʲʞʝʥʠʝ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʠ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ) ʠ ʤʦʨʘʣʝʥ (ʤʦʪʠʚʘʮʠʷ, ʣʠʜʝʨʩʪʚʦ, ʢʦʤʘʥʜʚʘ-

ʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ)[20].  

ɺʘʞʝʥ ʧʨʠʥʮʠʧ ʧʨʠ ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʟʘ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʩʣʝʜʚʘ ʜʘ ʩʝ ʷʚʷʚʘ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ ʙʦʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʦʙʨʘʟ-

ʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ. ʆʪ ʢʘʟʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʤʦʞʝʤ ʜʘ ʜʘʜʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʙʦʝʥ ʧʦ-

ʪʝʥʮʠʘʣ, ʘ ʠʤʝʥʥʦ: 
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ɹʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ ï ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ, ʭʘʨʘʢʪʝʨʠʟʠ-

ʨʘʱ ʦʙʝʤʘ ʦʪ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʠʟʧʲʣʥʠ ʜʘʜʝʥ ʦʙʨʘʟʝʮ ɺ ʠ ɹʊ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʚʦʝʪʦ ʮʝʣʝʚʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʟʯʝʪʥʠ ʫʩʣʦʚʠʷ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʦ ʥʠʚʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ 

ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʣʠʯʥʠʷ ʩʲʩʪʘʚ [14].  

ɹʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ - ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ, ʭʘʨʘʢʪʝʨʠʟʠ-

ʨʘʱ ʤʘʢʩʠʤʘʣʥʠʷ ʦʙʝʤ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʜʘʜʝʥʠʷ ʦʙʨʘʟʝʮ ʟʘʜʘʯʠ, ʧʦ ʮʝʣʝʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʧʨʠ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʝʜʝʣʥʠʪʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʥʘ ʬʫʥʢʮʠ-

ʦʥʠʨʘʥʝ ʚ ʦʩʨʝʜʥʝʥʠ ʨʘʟʯʝʪʥʠ ʫʩʣʦʚʠʷ [16]. 

ɹʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠ ʪʝʭʥʠʢʘ ï ʠʥʪʝʛʨʘʣʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʥʝʛʦ-

ʚʠʪʝ ʧʨʝʜʝʣʥʠ ʙʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʠʟʨʘʟʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʥʦʚʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʚʦʡʩʪʚʘ ʠ 

ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʪʝ ʜʘʥʥʠ ʥʘ ʜʘʜʝʥʠʷ ʦʙʨʘʟʝʮ ɺ ʠʣʠ ɹʊ [18]. 

ʌʦʨʤʫʣʠʨʘʥʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʦʪʨʘʟʷʚʘʪ ʧʨʝʜʠ ʚʩʠʯʢʦ ʘʙʩʦ-

ʣʶʪʥʠʪʝ ʙʘʣʠʩʪʠʯʥʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʠ, ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʠ ʦʪʥʦʩʠʪʝʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʥʘ  ʚʲʦ-

ʨʲʞʝʥʠʝʪʦ ʠ ʙʦʡʥʘʪʘ ʪʝʭʥʠʢʘʪʘ, ʩ ʢʦʠʪʦ ʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

ɹʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʠ ʢʘʪʦ ʩʨʘʚʥʠʪʝʣʝʥ, ʢʘʯʝʩʪʚʝʥʦ ʦʙʦʙʱʝʥ ʧʦʢʘʟʘʪʝʣ 

ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʚʲʨʭʫ ʭʦʜʘ ʠ ʠʟʭʦʜʘ ʥʘ 

ʦʧʝʨʘʮʠʷʪʘ ï ñʆʧʨʝʜʝʣʷ ʩʝ ʜʝʣʲʪ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʚʲʦʨʲʞʝʥʠʷ ʚ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ ʥʘ ʙʦʡʥʠ-

ʪʝ ʜʝʡʩʪʚʠʷ ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ ʧʨʠʩʚʦʷʚʘ ʪʝʞʝʩʪʝʥ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʚʩʝʢʠ ʪʠʧ, ʢʦʡʪʦ ʢʦʝʬʠʮʠʝʥʪ ʩʝ 

ʥʘʨʠʯʘ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣò [1]. 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʎʝʥʪʲʨʘ ʟʘ ʚʦʝʥʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ 

(ʎɺʉʀ) ʥʘ ɻʝʥʝʨʘʣʥʠʷ ʱʘʙ ʥʘ ʈʫʩʢʘʪʘ ʬʝʜʝʨʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʝʢʩʧʝʨʪʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʦʧʨʝʜʝ-

ʣʷʥʝ ʠ ʝʢʚʠʚʘʣʝʥʪʠʨʘʥʝ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʠ ʚʦʡʩʢʦ-

ʚʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʲʨʚʠʯʥʠʪʝ ʊʊʍ [18]. ɺʝʣʠʯʠʥʘʪʘ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʩʝ ʦʧʨʝʜʝ-

ʣʷ ʢʘʪʦ ʩʨʝʜʥʦ ʢʚʘʜʨʘʪʥʘ ʚʝʣʠʯʠʥʘ ʦʪ ʧʦʪʝʥʮʠʘʣʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʚʦʡʩʪʚʘ iʈ 

(ʦʛʥʝʚʘ ʤʦʱ, ʧʦʜʚʠʞʥʦʩʪ, ʫʧʨʘʚʣʝʥʠʝ, ʞʠʚʫʯʝʩʪ. )  

                           

ä
=

BT R=R
4

1

2

i
iia

                    (1.1) 

ʢʲʜʝʪʦ: 

- iʈ- ʆʙʦʙʱʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʢʘʯʝʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʚʘʱ ʢʦʣʠʯʝʩʪʚʝʥʘ ʤʷʨʢʘ ʥʘ 

ʜʘʜʝʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʩʚʦʡʩʪʚʦ ʥʘ ʦʙʨʘʟʝʮʘ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ;  

- a ʉʘ ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦ ʧʦ ʝʢʩʧʝʨʪʝʥ ʧʲʪ, ʦʪʨʘʟʷʚʘʱʠ ʟʥʘʯʠ-

ʤʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʦʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʩʚʦʡʩʪʚʦ ʠ ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʚ ʦʙʣʘʩʪ10 ààia  ; 1
4

1
=ä

=i
ia ,  

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʠʟʧʦʣʟ-

ʚʘʥʝ ʥʘ ʩʨʝʜʥʠʪʝ ʟʥʘʯʝʥʠʷ ʥʘ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʧʦʜʩʠʩʪʝʤʠʪʝ ʥʘ ʚʲʦʨʲʞʝʥʠʝʪʦ BP  , ʫʧʨʘʚʣʝʥʠʝʪʦ 

UP   ʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ  OP ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ:  

ɃɃɈɈȸȸɺʌ
ɄȾɄȾɄȾɄ ++=   (1.2.) 

ʢʲʜʝʪʦ:  

- OUB KKK ,,  ʩʘ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʧʦʜʩʠʩʪʝʤʠʪʝ ʟʘ ʚʲʦʨʲʞʝʥʠʝʪʦ, ʫʧʨʘʚʣʝ-

ʥʠʝʪʦ ʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ, ʦʧʨʝʜʝʣʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʝʢʩʧʝʨʪʥʠʪʝ ʦʮʝʥʢʠ.  

ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʢʘʥʠʷ ʙʝʟ ʥʫʞʥʘʪʘ ʦʙʦʩʥʦʚʢʘ, 

ʢʘʢʪʦ ʠ ʝʣʝʤʝʥʪʘ ʥʘ ʩʫʙʝʢʪʠʚʠʟʲʤ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʪʝʛʣʦʚʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʚʦʡʩʪʚʘ, ʧʦʩʪʘʚʷ ʧʦʜ ʩʲʤʥʝʥʠʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʝʘʣʥʘ ʦʮʝʥʢʘ ʥʘ ʙʦʡ-

ʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʠ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɻʨʘʬʠʯʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʤʝʪʦʜʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʝ 

ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ. 1. 
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ʌʠʛ. 1. ʄʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ 

ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ. 

 

ʄʝʪʦʜʲʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʩʪʲʧʢʠ: 

1. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʣʘʥʠʨʘʱ ʩʮʝʥʘʨʠʡ;  

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʮʝʥʷʚʘʥʠʷʪ ʦʙʨʘʟʝʮ 

ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ; 

3. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ; 

4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʭʘʨʘʢʪʝʨʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʝʰʘʚʘʥʠʪʝ ʪʘʢʪʠʯʝʩʢʠʪʝ /ʦʛʥʝʚʠ ʟʘʜʘʯʠ; 

5. ʌʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ (ʠʟʤʝʨʠʪʝʣʠʪʝ) ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ; 

6. ʆʧʨʝʜʝʣʷʥʝ ʯʠʩʣʝʥʦʪʦ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʯʘʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʙʦʡʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʠʟʩ-

ʣʝʜʚʘʥʠʷ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ; 

7. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭ-

ʥʠʢʘ 

ɺʩʷʢʘ ʝʜʥʘ ʦʪ ʠʟʣʦʞʝʥʠʪʝ ʩʪʲʧʢʠ ʚʢʣʶʯʚʘ ʩʣʝʜʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ: 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʫʩʣʦ-

ʚʠʷʪʘ ʠ ʧʘʨʘʤʝʪʨʠʪʝ 

ʥʘ ʩʨʝʜʘʪʘ 

ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʧʣʘʥʠʨʘʱ ʩʮʝʥʘ-
ʨʠʡ /ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʨʘʟʯʝʪʥʠ 

ʫʩʣʦʚʠʷ 

ʊʘʢʪʠʢʦ-
ʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ 

ʥʘ ʦʙʨʘʟʝʮʘ ɺ ʠ ɹʊ 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ 
ʯʠʩʣʝʥʦʪʦ ʟʥʘʯʝʥʠʝ 

ʥʘ ʯʘʩʪʥʠʪʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʥʘ ʙʦʡʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʦʙʨʘʟʝʮʘ 

ɺ ʠ ɹʊ 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʬʠʟʠʯʝ-
ʩʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʮʝʣʠʪʝ 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʧʦʢʘʟʘ-

ʪʝʣʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ 

ʙʦʡʥʠʷ ʧʦʪʝʥʮʠ-

ʘʣ ʥʘ ʦʙʨʘʟʝʮʘ ɺ ʠ 

ɹʊ 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʙʦʡʥʠ 

ʩʚʦʡʩʪʚʘ ʥʘ ʦʙʨʘʟʝ-

ʮʘ ɺ ʠ ɹʊ 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʞʝʣʘ-

ʥʠʪʝ ʝʬʢʪʠ ʠ ʥʝʦʙʭʦ-
ʜʠʤʠʪʝ ʪʘʢʪʠʯʝʩʢʠ 

/ʦʛʥʝʚʠ ʟʘʜʘʯʠ ʟʘ 

ʪʷʭʥʦʪʦ ʩʲʟʜʘʚʘʥʝ 
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1. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʣʘʥʠʨʘʱ ʩʮʝʥʘʨʠʡ (ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʯʝʪʥʠ ʫʩʣʦʚʠʷ) ʦʪ ʛʣʝʜʥʘ 

ʪʦʯʢʘ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ ʠʣʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʝʰʘʚʘʥʠʪʝ ʚʦʝʥʥʠ ʟʘʜʘʯʠ. 

ɿʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʦʮʝʥʢʘ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡ-

ʥʘ ʪʝʭʥʠʢʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ (ʟʘʜʘʜʝ) ʩʮʝʥʘʨʠʡ, ʦʪʨʘʟʷʚʘʱ ʥʘʡ-ʭʘʨʘʢʪʝʨʥʠʪʝ ʬʦʨʤʠ ʠ 

ʩʧʦʩʦʙʠ ʟʘ ʙʦʡʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʜʝʥʘ ʙʦʡʥʘ ʩʠʩʪʝʤʘ, ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʥʘ ʨʝʰʘʚʘʥʠʪʝ ʙʦʡʥʠ ʟʘʜʘʯʠ ʠ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʥʝʛʦʚʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ ʜʘ ʩʝ ʟʘʜʘʜʝ ʤʦʜʝʣ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʜʘʜʝʥʠʷ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭʥʠ-

ʢʘ ʚ ʟʘʜʘʜʝʥʠ ʨʘʟʯʝʪʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʝʛʦʚʦʪʦ ʙʦʡʥʦ ʠʟʧʦʣʟʚʘʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʙʦʡʥʦ ʠʟʧʦʣʟʚʘʥʝ ʩʝ ʷʚʷʚʘ ʚʦʜʝʱ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʧʨʠʥʮʠʧ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡ-

ʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʜʘʜʝʥ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʢʘʢʪʦ ʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ 

ʥʘ ʧʨʠʩʧʦʩʦʙʝʥʦʩʪ ʥʘ ʜʘʜʝʥʠʷʪ ʦʙʨʘʟʝʮ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝ-

ʣʘʥʠʷ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ. 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʮʝʥʷʚʘʥʠʷʪ ʦʙ-

ʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ, ʢʦʠʪʦ ʱʝ ʩʝ ʦʪʯʠʪʘʪ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʙʦʡ-

ʥʠʷ ʧʦʪʝʥʮʠʘʣ. ʇʦʜ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʝʜʚʘ ʜʘ ʩʝ ʨʘʟʙʠʨʘ, ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 

ʧʦʢʘʟʘʪʝʣʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʟʥʘʯʝʥʠʷ, ʥʘ ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʪʝʭʥʠʯʝʩʢʠʷ ʦʙʣʠʢ ʥʘ 

ʜʘʜʝʥʦ ʠʟʜʝʣʠʝ, ʦʪʨʘʟʷʚʘʪ ʥʝʛʦʚʠʪʝ ʙʦʡʥʠ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʫ ʜʘ ʠʟʧʲʣ-

ʥʷʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʬʫʥʢʮʠʠ. ʉʲʱʠʪʝ ʩʝ ʜʝʪʝʨʤʠʥʠʨʘʪ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʠʩʪʝ-

ʤʘʪʘ, ʥʝʡʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ, ʪʝʭʥʠʯʝʩʢʠ ʟʘʤʠʩʲʣ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʧʨʘʚʣʝ-

ʥʠʷʪʘ ʥʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

3. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ - ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥʦ ʢʘʪʦ ʧʨʦʮʝʩ ʥʘ ʠʟ-

ʙʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ, ʧʦʜʙʠʨʘʡʢʠ ʧʦʜʭʦʜʷʱʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʪʷʭ, ʚʟʝʤʘʡʢʠ ʧʨʝʜʚʠʜ ʜʝʬʠʥʠʨʘʥʠ-

ʪʝ ʨʘʟʯʝʪʥʠ ʫʩʣʦʚʠʷ. ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʝʜʥʦʪʠʧʥʠ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ 

ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʝʜʥʦʪʠʧʥʠ ʮʝʣʠ ʠ ʦʙʝʢʪʠ ʧʨʠʪʝ-

ʞʘʚʘʱʠ ʝʜʥʘʢʚʘ ʩʪʝʧʝʥ ʥʘ ʟʘʱʠʪʝʥʦʩʪ, ʧʦʜʚʠʞʥʦʩʪ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʩʪ ʠ ʜʦʩʝʛʘʝʤʦʩʪ. 

4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʭʘʨʘʢʪʝʨʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʨʝʰʘʚʘʥʠʪʝ ʪʘʢʪʠʯʝʩʢʠʪʝ /ʦʛʥʝʚʠ ʟʘ-

ʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠ ʩʚʲʨʟʘʥʠ ʩ 

ʧʨʦʤʷʥʘ ʥʘ  ʬʠʟʠʯʝʩʢʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʟʘʛʫʙʠ), 

ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʟʘ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ (ʚʨʝʤʝ ʟʘ ʥʝʙʦʝʩʧʦʩʦʙʥʦʩʪ, ʚʨʝ-

ʤʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ), ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʤʦʪʠʚʘʮʠʷ ʠ ʚʦʣʷ ʟʘ 

ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʙʝʜʘ.  

5. ʌʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ (ʠʟʤʝʨʠʪʝʣʠʪʝ) ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ï ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ ʦʩ-

ʥʦʚʘ ʥʘ ʠʟʤʝʨʚʘʪʝʣʥʘʪʘ ʩʢʘʣʘ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʜʘʜʝʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʝʜʠʥ ʠʣʠ ʜʨʫʛ ʞʝʣʘʥ ʝʬʝʢʪ. ʀʟʙʦʨʲʪ ʥʘ ʧʦʢʘʟʘʪʝʣ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʚʩʷʢʦ ʚʲʟʜʝʡʩ-

ʪʚʠʝ ʩʝ ʠʟʚʲʨʰʚʘ ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʢʦʥʢʨʝʪʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʞʝʣʘʥ 

ʝʬʝʢʪ ʚʲʨʭʫ ʮʝʣʪʘ. 

ʂʦʥʢʨʝʪʥʠʷ ʠʟʙʦʨ ʥʘ ʢʨʠʪʝʨʠʠ ʠ ʤʝʪʦʜʠ ʠ ʤʦʜʝʣʠ ʟʘ ʪʷʭʥʦʪʦ ʠʟʯʠʩʣʷʚʘʥʝ ʟʘʚʠʩʠ ʦʪ ʮʝʣʪʘ 

ʥʘ ʧʨʦʚʝʞʜʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʟʘʜʘʯʘʪʘ ʧʦ ʧʦʨʘʟʷʚʘʥʝ, ʚʠʜʘ, ʨʘʟʤʝʨʘ ʠ ʞʠʚʫʯʝʩʪʪʘ ʥʘ ʮʝʣʠʪʝ (ʦʙʝʢʪʠʪʝ) ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʢʘʢʪʦ ʠ 

ʦʪ ʨʝʜ ʜʨʫʛʠ ʬʘʢʪʦʨʠ.  

6. ʆʧʨʝʜʝʣʷʥʝ ʯʠʩʣʝʥʦʪʦ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʯʘʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʙʦʡʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠʣʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ. 

ʇʦʜ ʧʦʥʷʪʠʝʪʦ Ăʙʦʡʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ (ʙʦʡʥʘ ʪʝʭʥʠʢʘ)ò ʩʣʝʜʚʘ ʜʘ ʩʝ ʨʘʟ-

ʙʠʨʘ ñʦʙʦʙʱʝʥ ʫʩʪʦʡʯʠʚ ʧʨʠʟʥʘʢ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʝʮʘ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟ-

ʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʙʦʡʥʠ ʬʫʥʢʮʠʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʚʦʝʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝò [17].  

ʇʨʝʜʣʦʞʝʥʠʷʪ ʤʦʜʝʣ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ ʠ 

ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʥʘ ʧʨʘʢʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʘʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ ʠ ʬʦʨʤʫʣʠ ʟʘ ʦʧʨʝʜʝ-

ʣʷʥʝ ʥʘ ʯʠʩʣʝʥʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʩʣʫʯʘʡʥʠ ʚʝʣʠʯʠʥʠ, ʩʚʲʨʟʘʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʪʦ ʥʘ 

ʝʜʥʦ ʠʣʠ ʜʨʫʛʦ ʙʦʡʥʦ ʩʚʦʡʩʪʚʦ. 

 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠ-

ʘʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   95 

1.  ɺʲʧʨʝʢʠ ʚʘʞʥʦʩʪʪʘ, ʟʥʘʯʠʤʦʩʪʪʘ ʠ ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ Ăʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠò ʟʘ 

ʚʦʝʥʥʘʪʘ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ, ʢʲʤ ʤʦʤʝʥʪʘ ʚʦʝʥʥʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʥʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ ʜʦ ʝʜʠʥʥʦ ʩʪʘ-

ʥʦʚʠʱʝ ʠ ʪʲʣʢʦʚʘʥʠʝ ʥʘ ʩʲʱʥʦʩʪʪʘ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ 

Ăʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣò ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʠ ʚʦʡʩʢʦʚʠ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

2.  ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʧʦʚʝʯʝʪʦ ʦʪ ʤʝʪʦʜʠ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʦʙʝʢʪʠʚʥʠ ʙʘʣʠʩʪʠʯʥʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʥʘ  ʚʲʦʨʲʞʝʥʠʝʪʦ ʠ ʙʦʡʥʘʪʘ ʪʝʭʥʠʢʘʪʘ, ʥʦ 

ʧʨʠ ʯʘʩʪ ʦʪ ʪʷʭ  ʩʲʱʝʩʪʚʫʚʘ ʠʟʚʝʩʪʝʥ ʩʫʙʝʢʪʠʚʠʟʲʤ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʞʝʩʪʥʠʪʝ 

ʢʦʝʬʠʮʠʝʥʪʠ, ʢʘʢʪʦ ʠ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʦʮʝʥʷʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ (ʢʘʯʝʩʪʚʘ).  

3. ɺʲʧʨʝʢʠ ʯʝ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʝʪʦʜʠ ʦʪʯʠʪʘʪ ʢʘʢʪʦ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʪʘʢʘ ʠ ʢʘʯʝʩʪʚʝʥʠʪʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ - ʪʝʭʥʦʣʦʛʠʯʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ, ʤʘ-

ʥʝʚʨʝʥʦʩʪ, ʙʦʡʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʧʦʣʫʯʝʥʠʪʝ ʢʨʘʡʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʪʘʪʠʯʥʠ. ʊʝ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣ-

ʟʚʘʪ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦʪʦ, ʪʲʡ ʢʘʪʦ ʥʝ ʦʪʨʘʟʷʚʘʪ ʜʠʥʘʤʠ-

ʢʘʪʘ ʥʘ ʩʲʙʠʪʠʷʪʘ ʠ ʧʨʦʤʷʥʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʥʬʣʠʢʪʘ. 
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Abstract: The concept of integrated combat system in the theory of combat effectiveness means a 

set of interconnected and interacting component components that function over time to achieve unified 

goals and uniform tasks. At the present moment, the additive factor model is used to determine the mili-

tary potentials of the military formations. The integrated combat potential determined on the basis of 

this model is a sum of the factorial (private) combat potentials of the individual armament and combat 

equipment (tanks, artillery systems, airplanes) with which the individual army formations are completed 

and serves to form prognostic assessments of the opportunities of formations. 
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ʄɽʊʆɼ ɿɸ ʆʇʈɽɼɽʃʗʅɽ ʅɸ ɹʆʁʅʀʗ ʇʆʊɽʅʎʀɸʃ ʅɸ ɺʆʁʉʂʆɺʀ 

ʌʆʈʄʀʈʆɺɸʅʀʗ  

 

ʂʘʣʦʷʥ ɸ. ʀʣʠʝʚ 

 

ɺ ɼʦʢʪʨʠʥʘʪʘ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʪʝʨʤʠʥʘ ñʧʦʪʝʥʮʠʘʣò ʝ ʜʝʬʠ-

ʥʠʨʘʥ ʢʘʪʦ ʤʘʢʩʠʤʘʣʥʠʷʪ ʝʬʝʢʪ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʝʥ ʩʫʙʝʢʪ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ ʟʘ ʜʘʜʝʥ ʧʝʨʠʦʜ ʦʪ 

ʚʨʝʤʝ ʚ ʦʧʨʝʜʝʣʝʥʘ ʩʨʝʜʘ [7]. ʇʨʠ ʪʦʚʘ ʧʦʜ ñʝʬʝʢʪò ʩʝ ʨʘʟʙʠʨʘ ʧʨʦʤʷʥʘ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʠʣʠ ʬʠ-

ʟʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʠʩʪʝʤʘ ʠʣʠ ʝʣʝʤʝʥʪ ʦʪ ʩʠʩʪʝʤʘʪʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʜʝʡʩʪ-

ʚʠʷ. ɽʬʝʢʪʲʪ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʨʘʟʣʠʯʥʠ ʜʝʡʩʪʚʠʷ (ʩʧʦʩʦʙʥʦʩʪʠ) ʧʨʦʚʝʞ-

ʜʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʫʙʝʢʪʠ. 

ʇʨʠ ʦʮʝʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʡ-ʯʝʩʪʦ, ʚ ʢʘ-

ʯʝʩʪʚʦʪʦ ʥʘ ʠʥʪʝʛʨʘʣʥʠ ʧʦʢʘʟʘʪʝʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʥʷʪʠʷʪʘ ñʙʦʝʥ ʧʦʪʝʥʮʠʘʣò (ɹʇ) ʠ ñʙʦʡʥʠ ʚʲʟ-

ʤʦʞʥʦʩʪʠò (ɹɺ). 

ɹʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʛʨʘʣʝʥ ʧʦʢʘʟʘʪʝʣ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʦʙʝʤʘ ʦʪ ʟʘʜʘʯʠ, 

ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʠʟʧʲʣʥʷʚʘ ʜʘʜʝʥʦ ʤʘʥʝʚʨʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʲʦʙʨʘʟʥʦ ʧʦʣʫʯʝʥʘʪʘ ʙʦʡʥʘ ʟʘʜʘʯʘ ʚ 

ʩʨʝʜʥʠ ʫʩʣʦʚʠʷ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʥʠʚʘ ʠ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʠʩ-

ʪʝʤʠʪʝ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʣʦʛʠʩʪʠʯʥʦ ʠ ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʢʘʢʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʜʛʦ-

ʪʦʚʢʘ ʥʘ ʢʦʤʘʥʜʠʨʠʪʝ, ʱʘʙʦʚʝʪʝ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʪʘ. 

ɹʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʠ-

ʨʘʱʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʙʦʡʥʠ ʟʘʜʘʯʠ, ʟʘ 

ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ. ʊʝ ʟʘʚʠʩʷʪ ʦʪ ʙʦʡʥʠʷ ʩʲʩʪʘʚ ʠ ʦʢʦʤ-

ʧʣʝʢʪʦʚʘʥʦʩʪʪʘ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʣʠʯʝʥ ʩʲʩʪʘʚ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ, ʚʲʦʨʲʞʝʥʠʝ, ʟʘʧʘ-

ʩʠ ʠ ʠʤʫʱʝʩʪʚʘ, ʦʪ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʚʲʦʨʲʞʝʥʠʝʪʦ ʠ ʙʦʡʥʘʪʘ ʪʝʭʥʠʢʘ, ʦʪ ʙʦʡʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʩʛʣʦ-

ʙʝʥʦʩʪʪʘ ʠ ʦʧʠʪʘ ʥʘ ʢʦʤʘʥʜʠʨʠʪʝ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʪʘ. 

ʉʨʘʚʥʷʚʘʡʢʠ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷʪʘ ʟʘ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʠ ʙʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʤʦʞʝ 

ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʪʝ ʩʘ ʙʣʠʟʢʠ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝ, ʥʦ ʨʘʟʣʠʯʠʷʪʘ ʩʝ ʟʘʢʣʶʯʘʚʘʪ ʚ ʠʟ-

ʭʦʜʥʠʪʝ ʜʘʥʥʠ ʠ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʚʲʥʰʥʠʪʝ ʬʘʢʪʦʨʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʯʠʩʣʦʚʦʪʦ ʠʤ ʟʥʘʯʝʥʠʝ. 
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ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʨʘʟʯʝʪʠʪʝ, ʚ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʭʦʜʥʠ 

ʜʘʥʥʠ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʝʣʥʠʪʝ (ʤʘʢʩʠʤʘʣʥʠʪʝ) ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʭʥʠʢʘʪʘ ʠ 

ʚʲʦʨʲʞʝʥʠʝʪʦ ʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʘ ʝʜʠʥʝʥ ʨʘʟʯʝʪʝʥ ʦʧʝʨʘʪʠʚʝʥ ʠʣʠ ʪʘʢʪʠʯʝʩʢʠ ʬʦʥ. ʆʮʝʥʢʘʪʘ ʥʘ 

ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʠ ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʠ ʦʧ-

ʨʝʜʝʣʷʥʝ ʥʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʠ ʠ ʧʨʦʪʠʚʥʠʢʦʚʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ. 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝ ʦʧʨʝ-

ʜʝʣʷ ʟʘ ʮʷʣʘʪʘ ʦʧʝʨʘʮʠʷ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ, ʧʨʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʦʧʝʨʘʪʠʚʥʠ 

ʠʣʠ ʪʘʢʪʠʯʝʩʢʠ ʫʩʣʦʚʠʷ ʧʨʠ ʦʪʯʠʪʘʥʝ ʤʦʤʝʥʪʥʦʪʦ ʥʠʚʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʦʤʘʥ-

ʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʣʦʛʠʩʪʠʯʥʦ ʠ ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʢʘʢʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʦʤʘʥ-

ʜʠʨʠʪʝ, ʱʘʙʦʚʝʪʝ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʪʘ.  

ʄʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʛʘʪ ʜʘ ʚʦʜʷʪ ʫʩʧʝʰʥʠ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʩʘʤʦ ʧʨʠ ʝʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠʪʝ ʠʤ ʧʦʜʩʠʩʪʝʤʠ (ʙʦʡʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʙʦʡʥʦ ʠ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ). ʅʝʜʦʩʪʘʪʲʯʥʦʪʦ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠ-

ʦʥʠʨʘʥʝ ʥʘ ʝʜʥʘ ʦʪ ʧʦʜʩʠʩʪʝʤʠʪʝ ʠʣʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʥʘ ʥʠʚʦ ʧʦ-ʥʠʩʢʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʪʦ, 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʝʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʠʩʠʷʪʘ ʠʣʠ ʜʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʩ ʥʝʜʦʧʫʩʪʠʤʦ ʥʠʩʢʘ ʝʬʝʢ-

ʪʠʚʥʦʩʪ.  

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰ-

ʚʘ ʠ ʟʘ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʣʠ ʪʘʢʪʠʯʝʩʢʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʟʘ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦ-

ʚʠʷ ʟʘ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ (ʜʝʥʝʤ, ʥʦʱʝʤ, ʫʩʣʦʚʠʷ ʥʘ ʥʘʤʘʣʝʥʘ ʚʠʜʠʤʦʩʪ), ʟʘ ʦʧʨʝʜʝʣʝʥʦ 

ʦʧʝʨʘʪʠʚʥʦ ʠʣʠ ʪʘʢʪʠʯʝʩʢʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʩʷʢʦ ʦʪ ʢʦʠʪʦ ʠʤʘ ʩʚʦʠ ʩʧʝʮʠʬʠʯʥʠ ʬʠʟʠʢʦ - ʛʝʦʛʨʘʬ-

ʩʢʠ ʫʩʣʦʚʠʷ (ʨʝʣʝʬ, ʢʣʠʤʘʪ, ʧʦʯʚʠ, ʭʠʜʨʦʛʨʘʬʠʷ ʠ ʪ.ʥ.), ʩʪʝʧʝʥ ʥʘ ʠʥʞʝʥʝʨʥʦ ʦʙʦʨʫʜʚʘʥʝ ʠ ʜʨ. 

ʊʦʚʘ ʝ ʪʘʢʘ, ʟʘʱʦʪʦ, ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʲʣʥʠʷ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝ 

ʠʟʚʲʨʰʚʘ ʩ ʦʪʯʠʪʘʥʝ ʠ ʥʘ ʪʝʟʠ ʬʘʢʪʦʨʠ. ɸ ʪʝ ʥʘʡ-ʯʝʩʪʦ ʠʤʘʪ ʦʪʨʠʮʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʨʝʘ-

ʣʠʟʠʨʘʥʝʪʦ ʠʣʠ ʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ. ɼʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʢʦʤʘʥʜʠʨʠʪʝ ʠ ʱʘʙʦʚʝʪʝ 

ʱʝ ʦʪʯʝʪʘʪ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʥʝʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʱʝ ʟʘʚʠʩʠ ʦʪ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʚʲʦʨʲ-

ʞʝʥʠʝʪʦ, ʪʝʭʥʠʢʘʪʘ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʪʘ ʜʘ ʚʦʜʷʪ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʚ ʪʘʢʠʚʘ ʫʩʣʦʚʠʷ. 

ʂʘʪʦ ʙʘʟʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʯʠʩʣʝʥʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʪʝʞʝʩʪʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ (WEI) ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʦʙʨʘʟʝʮ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ 

ʪʝʭʥʠʢʘ, ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʲʦʨʲʞʝʥʠʝ ʦʪ ʚʩʝʢʠ ʪʠʧ (ʦʙʨʘʟʝʮ) ʚʣʠʟʘʱʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʚʦʡʩʢʦʚʦʪʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ (ʚʦʡʩʢʦʚʘ ʝʜʠʥʠʮʘ) ʠ ʪʝʛʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʪʝʧʝʥʪʘ ʥʘ ʚʘʞʥʦʩʪ ʥʘ 

ʚʩʝʢʠ ʝʜʠʥ ʦʙʨʘʟʝʮ (ʪʠʧ) ʚʲʦʨʲʞʝʥʠʝ [27]. 
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CWW                    (1.1.) 

ʢʲʜʝʪʦ: 

WUV ï ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʦʡʩʢʦʚʦʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ; 

nC  ï ʢʦʣʠʯʝʩʪʚʦ ʚʲʦʨʲʞʝʥʠʝ ʦʪ ʚʩʝʢʠ ʝʜʠʥ (ʪʠʧ) ʦʙʨʘʟʝʮ ʚʲʚ ʚʦʡʩʢʦʚʦʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ; 

aWEI  ï ʪʝʞʝʩʪʝʥ ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ; 

aCW ï ʪʝʞʝʩʪʝʥ ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʩʪʝʧʝʥʪʘ ʥʘ ʚʘʞʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ (ʦʙʨʘʟʝʮ) ʚʲʦ-

ʨʲʞʝʥʠʝ. 

ʀʟʧʦʣʟʚʘʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʦʩʠʛʫʨʷʚʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʦʙʱʝʥ ʨʝʟʫʣʪʘʪ ʟʘ ʙʦʡʥʠʷ ʧʦʪʝʥ-

ʮʠʘʣ ʥʘ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʘʪʦ ʦʙʝʜʠʥʷʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʨʝʜʩʪʚʘ ʟʘ ʦʛʥʝʚʦ ʧʦʨʘʟʷʚʘ-

ʥʝ ʠ ʛʝʥʝʨʠʨʘ ʝʜʠʥʥʘ ʠʟʤʝʨʚʘʪʝʣʥʘ ʝʜʠʥʠʮʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝʪʦ 

ʢʘʪʦ ʮʷʣʦ. ʆʩʚʝʥ ʪʦʚʘ ʪʘʟʠ ʤʝʪʦʜʦʣʦʛʠʷ ʦʩʠʛʫʨʷʚʘ ʙʘʟʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʠ ʪʠʧʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʠʪʝ ʯʠʩʣʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʥʘ 

ʦʨʲʞʝʡʥʠʪʝ ʩʠʩʪʝʤʠ ʢʘʪʦ ʦʛʥʝʚʘ ʤʦʱ ʥʘʧʨʠʤʝʨ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʜʘ ʙʲʜʝ 

ʠʟʚʲʨʰʝʥʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʠ ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʲʩʪʘʚʘ, 

ʥʘ ʢʦʠʪʦ ʚʣʠʟʘʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʚʲʦʨʲʞʝʥʠʝ. 

ʂʲʤ ʥʘʩʪʦʷʱʠʷʪ ʤʦʤʝʥʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʦʩʥʦʚʥʦ ʘʜʠʪʠʚʥʠʷ ʬʘʢʪʦʨʝʥ ʤʦʜʝʣ.  
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ʆʧʨʝʜʝʣʝʥʠʷʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʦʟʠ ʤʦʜʝʣ ʠʥʪʝʛʨʘʣʝʥ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʫʤʘ ʦʪ 

ʬʘʢʪʦʨʥʠʪʝ (ʯʘʩʪʥʠʪʝ) ʙʦʡʥʠ ʧʦʪʝʥʮʠʘʣʠ ʥʘ  ʦʪʜʝʣʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ 

(ʪʘʥʢʦʚʝ, ʘʨʪʠʣʝʨʠʡʩʢʠ ʩʠʩʪʝʤʠ, ʩʘʤʦʣʝʪʠ) ʩ ʢʦʠʪʦ ʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠ ʦʪʜʝʣʥʠʪʝ ʚʦʡʩʢʦʚʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʩʣʫʞʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʨʦʛʥʦʩʪʠʯʥʠ ʦʮʝʥʢʠ ʟʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ. 

ä ³=
=

iI

1i i
ɹʇNɹʇ

iʚʬ
   (1.2.) 

iN  ï ʢʦʣʠʯʝʩʪʚʦ ʙʦʡʥʠ ʩʨʝʜʩʪʚʘ ʦʪ i ʪʠʧ; 

iɹʇ- ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʙʦʡʥʦ ʩʨʝʜʩʪʚʦ ʦʪ i ʪʠʧ; 

i
I  ï ʙʨʦʡ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʙʦʡʥʠ ʩʨʝʜʩʪʚʘ, ʚʣʠʟʘʱʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʜʘʜʝʥʦ ʚʦʡʩʢʦʚʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ (ʙʦʡʥʘ ʩʠʩʪʝʤʘ); 

ʆʩʥʦʚʥʠʷʪ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷʪ ʤʦʜʝʣ ʝ ʠʛʥʦʨʠʨʘʥʝʪʦ ʠʤʝʥʥʦ ʥʘ ʩʠʥʝʨʛʠʯʥʠʷ 

ʝʬʝʢʪ.  

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʩʫʤʘʨʥʠʷʪ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʦʡʩʢʦʚʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʩʲʩʪʘʚʘ ʥʘ ʢʦʝʪʦ 

ʚʣʠʟʘʪ ʢʘʢʪʦ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʫʜʘʨʥʠ ʩʨʝʜʩʪʚʘ, ʪʘʢʘ ʠ ʩʨʝʜʩʪʚʘ ʦʪ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʧʫʥʢʪʦʚʝʪʝ ʠ ʦʨʛʘʥʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʝʣʝʤʝʥʪʠ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ ʟʘ ʣʦʛʠʩʪʠʯʥʦ 

ʦʩʠʛʫʨʷʚʘʥʝ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠ ʪʨʫʜʥʦʩʪʠ. ʆʩʥʦʚʥʠʷʪ ʧʨʦʙʣʝʤ ʚʲʟʥʠʢʚʘ ʦʪ ʩʪʨʝʤʝʞʘ ʟʘ  

ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʟʥʦʨʦʜʥʠ ʩʨʝʜʩʪʚʘ ï ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʙʦʡʥʦ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʩʠʛʫʨʷʚʘʥʝ, ʨʝʰʘʚʘʱʠ ʨʘʟʥʦʪʠʧʥʠ ʟʘʜʘʯʠ  ʚ  ʝʜʠʥʥʘ ʚʝʣʠʯʠʥʘ ʠʣʠ ʩ ʢʘʟʘʥʦ ʧʦ 

ʜʨʫʛ ʥʘʯʠʥ ʧʨʦʙʣʝʤʠ ʩʚʲʨʟʘʥʠ ʦʩʥʦʚʥʦ ʩ ʧʨʦʮʝʩʘ ʥʘ ʝʢʚʠʚʘʣʝʥʪʠʨʘʥʝ.  

ʇʨʦʮʝʩʲʪ ʥʘ ʝʢʚʠʚʘʣʝʥʪʠʨʘʥʝ ʥʘʣʘʛʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʥʷ-

ʪʠʝʪʦ Ăʧʨʠʚʝʜʝʥ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣò- ʧʦʪʝʥʮʠʘʣʠʪʝ ʥʘ ʫʜʘʨʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʦ 

ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʪʠʚʥʠʢʘ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠʟʨʘʟʝʥʠ ʚ ʝʜʠʥ-

ʥʘ ʠʟʤʝʨʚʘʪʝʣʥʘ ʚʝʣʠʯʠʥʘ. 

ʈʝʰʝʥʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʧʦ ʝʢʚʠʚʘʣʝʥʪʠʨʘʥʝ ʩ ʮʝʣ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʙʦʡʥʠʪʝ ʧʦ-

ʪʝʥʮʠʘʣʠ ʥʘ ʨʘʟʥʦʨʦʜʥʠʪʝ ʩʨʝʜʩʪʚʘ ʚʣʠʟʘʱʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʜʘʜʝʥʦ ʚʦʡʩʢʦʚʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʝʜʠʥ-

ʥʘ ʠʟʤʝʨʚʘʪʝʣʥʘ ʝʜʠʥʠʮʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʜʠʥ ʦʪ ʩʣʝʜʥʠʪʝ ʩʧʦʩʦʙʠ: 

- ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʝʭʦʜʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʧʨʠʚʝʞʜʘʥʝ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʨʘʟ-

ʥʦʨʦʜʥʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ ʢʲʤ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʨʠʝʪʦ ʟʘ ʝʪʘʣʦʥʥʦ (ʨʘʟʯʝʪʥʦ) ʩʨʝʜʩʪʚʦ;  

- ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʨʘʟ-

ʣʠʯʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʠʥʥʠ ʢʨʠʪʝʨʠʠ (ʚ ʝʜʠʥʥʠ 

ʧʦʢʘʟʘʪʝʣʠ); 

- ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʥʦʨʦʜʥʠʪʝ ʩʠʣʠ ʠ 

ʩʨʝʜʩʪʚʘ; 

ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʫʧ-

ʨʘʚʣʝʥʠʝ ʠ ʙʦʡʥʦ ʠ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʤʦʛʘʪ ʜʘ ʥʝ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʠ, 

ʧʨʠʪʝʞʘʚʘʱʠ ʩʚʦʡ ʩʦʙʩʪʚʝʥ ʮʝʣʝʚʠ ʧʦʪʝʥʮʠʘʣ (ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʤ-

ʧʣʝʢʩ ʦʪ ʟʘʜʘʯʠ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʪʘ) ʩʨʝʜʩʪʚʘ.  

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ, ʥʘ ʢʦʷʪʦ ʩʝ ʙʘʟʠʨʘ ʤʝʪʦʜʘ ʝ, ʯʝ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʦʡʥʦ 

ʦʩʠʛʫʨʷʚʘʥʝ ʦʢʘʟʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʙʦʡʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʧʦʩ-

ʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʝʭʥʠʪʝ ʯʘʩʪʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ  ʛʝʥʝʨʠʨʘʪ ʤʦʱʥʦʩʪ (ʮʝʣʝʚʦʪʦ ʬʫʥʢʮʠʦʥʠ-

ʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʜʠʥʠʮʘ ʚʨʝʤʝ).  

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʦʩʥʦʚʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʦʡ-

ʥʦ ʠ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʩʝ ʷʚʷʚʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʫʜʘʨʥʠʪʝ ʠ ʦʛʥʝʚʠ ʩʨʝʜʩʪʚʘ. 

ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʨʘʞʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʣʦʛʠʯʝʩʢʠ ʠ 

ʢʦʨʝʢʪʝʥ ʤʦʜʝʣ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʦʪʨʘʟʷʚʘʱ ʩʣʦʞʥʠʪʝ ʠ ʨʘʟʥʦʦʙ-

ʨʘʟʥʠ ʫʧʨʘʚʣʝʥʩʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʦʠʪʦ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʥʦ-

ʩʷʪ ʩʣʫʯʘʝʥ ʭʘʨʘʢʪʝʨ. 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʚʩʷʢʦ  m (n) ï ʩʨʝʜʩʪʚʦ ʟʘ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ (ʩʨʝʜʩʪ-

ʚʦ ʟʘ ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ) ʚʣʠʟʘʱʦ ʚ ʩʲʩʪʘʚʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʦʡʥʦ 
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ʦʩʠʛʫʨʷʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʜʝʣʘ ʠ ʧʨʠʥʦʩʘ ʥʘ ʪʝʟʠ ʩʨʝʜʩʪʚʘ  ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʚʝʣʠʯʠʥʘʪʘ ʥʘ  ʯʠʩ-

ʣʝʥʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʯʘʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʙʦʡʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʧʦʨʘʟʷʚʘʱʘʪʘ ʩʠʩʪʝʤʘ ʯʨʝʟ  ʚʝ-

ʣʠʯʠʥʘʪʘ nmɽ ,D   ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʚʘʞʥʦʩʪ ( )
l
j  [15]. ʇʨʠ ʪʦʚʘ ʢʲʤ ʯʘʩʪʥʠʪʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʙʦʡʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʧʦʨʘʟʷʚʘʱʘʪʘ ʩʠʩʪʝʤʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʥʘʩʷʪ ï ʚʝʨʦʷʪʥʦʩʪ 

ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʮʝʣʪʘ (ʦʙʝʢʪʘ), ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʧʦʧʘʜʝʥʠʝ ʚ ʮʝʣʪʘ, ʚʨʝʤʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʙʦʡʥʘʪʘ 

ʟʘʜʘʯʘ, ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʙʦʡʥʘ ʫʩʪʦʡʯʠʚʦʩʪ.  

ʈʝʰʘʚʘʥʝʪʦ  ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʝ ʩʚʲʨʟʘʥʘ ʠ ʩ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠʷ ʢʘʯʝʩʪʚʝʥ ʩʲʩʪʘʚ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲ-

ʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ, ʦʙʦʩʥʦʚʘʚʘʥʝ ʥʘ ʥʘʡ-ʨʘʮʠʦʥʘʣʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʚʦʡʩʢʦ-

ʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʝʬʝʢʪʠʚʥʠ ʬʦʨʤʠ ʠ ʩʧʦʩʦʙʠ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʦʩʠʛʫʨʷʚʘʱʦ ʫʩʧʝʰʥʦ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤ ʟʘʜʘʯʠ ʧʨʠ ʤʠʥʠʤʘʣʝʥ ʨʘʟʭʦʜ ʥʘ ʨʝʩʫʨʩʠ. 

ɿʘʜʘʯʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠʷ ʚʘʨʠʘʥʪ ʥʘ ʢʘʯʝʩʪʚʝʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʚʘʱ  ʜʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠ-

ʤʘʣʥʠʷʪ ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ ʦʪ ʚʦʡʩʢʦʚʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʝʛʦʚʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʙʦʡʥʠ ʟʘʜʘʯʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʷʭʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʰʝʥʘ ʚ ʩʣʝʜʥʘ-

ʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

1. ʆʧʨʝʜʝʣʷ ʩʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʧʦʜʩʠʩʪʝʤʠʪʝ ʚʣʠʟʘʱʠ ʚ ʩʲʩʪʘʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʚ 
ʮʷʣʦʩʪʥʘʪʘ ʨʘʟʫʟʥʘʚʘʪʝʣʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʧʦʨʘʟʷʚʘʱʘ ʩʠʩʪʝʤʘ, ʭʘʨʘʢʪʝʨʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʨʝʰʘ-

ʚʘʥʠ  ʦʪ ʪʷʭ ʟʘʜʘʯʠ ʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ.  

2. ʆʧʨʝʜʝʣʷʪ ʩʝ ʪʠʧʦʚʝ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʚ ʩʲʩʪʘʚʘ ʥʘ - ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʫʧʨʘʚʣʷʚʘʱʘ ʧʦʜʩʠʩʪʝʤʘ ʠ ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ  ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʫʩʧʝʰʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. 

3. ʆʧʨʝʜʝʣʷʪ ʩʝ ʚʲʟʤʦʞʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʚʘʨʠʘʥʪʠ (ʢʦʥʬʠʛʫʨʘʮʠʠ) ʟʘ ʜʷʣʦʚʦʪʦ ʨʘʟʧʨʝʜʝʣʝ-

ʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʨʝʜʩʪʚʘʪʘ (ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ) ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʙʦʡʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. 

4. ʆʧʨʝʜʝʣʷ ʩʝ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʯʘʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʙʦʡʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʦʪ 
ʧʦʨʘʟʷʚʘʱʘ ʧʦʜʩʠʩʪʝʤʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ  ʩʠʩʪʝʤʠʪʝ ʟʘ ʙʦʡʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʦʡ-

ʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. 

5. ʀʟʚʲʨʰʚʘ ʩʝ ʚʦʝʥʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʚʘʨʠʘʥʪʠ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʥʘʡ-

ʦʧʪʠʤʘʣʥʠʷ ʧʦ ʢʨʠʪʝʨʠʷ ñʝʬʝʢʪʠʚʥʦʩʪ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʭʦʜʠò. 

 

ʀʟʚʦʜʠ: 
1. ɺʲʧʨʝʢʠ ʚʘʞʥʦʩʪʪʘ, ʟʥʘʯʠʤʦʩʪʪʘ ʠ ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ Ăʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠò ʟʘ 

ʚʦʝʥʥʘʪʘ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ, ʢʲʤ ʤʦʤʝʥʪʘ ʚʦʝʥʥʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʥʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ ʜʦ ʝʜʠʥʥʦ ʩʪʘ-

ʥʦʚʠʱʝ ʠ ʪʲʣʢʦʚʘʥʠʝ ʥʘ ʩʲʱʥʦʩʪʪʘ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ 

Ăʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣò ʥʘ ʦʙʨʘʟʮʠʪʝ ʚʲʦʨʲʞʝʥʠʝ, ʙʦʡʥʘ ʪʝʭʥʠʢʘ ʠ ʚʦʡʩʢʦʚʠ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

2. ʈʘʟʛʣʝʜʘʥʠʪʝ ʤʝʪʦʜʠ ʥʝ ʦʪʯʠʪʘʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʥʝ ʧʨʠʪʝʞʘʚʘʪ ʢʦʣʠʯʝʩʪʚʝ-

ʥʦ ʠʟʤʝʨʝʥʠʝ, ʘ ʠʤʝʥʥʦ - ʠʟʧʦʣʟʚʘʥʠ ʪʘʢʪʠʢʠ (ʧʨʠʡʦʤʠ ʟʘ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ), ʩʠʩʪʝʤʘ ʟʘ 

ʢʦʤʘʥʜʚʘʥʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʘʟʫʟʥʘʚʘʥʝ, ʣʦʛʠʩʪʠʢʘ.  

3. ʉʠʥʝʨʛʠʯʥʠʷʪ ʝʬʝʢʪ ʝ ʠʛʥʦʨʠʨʘʥ. ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʥʘ ʚʦʡʩʢʦʚʠʪʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʤʝʩʪʦ Ăʤʫʣʪʠʧʣʠʢʘʪʠʚʥʠʷò ʩʝ ʧʨʠʣʘʛʘ Ăʘʜʠʪʠʚʥʠʷò ʬʘʢʪʦʨʝʥ ʤʦʜʝʣ, ʧʨʠ ʢʦʡʪʦ 

ʨʝʟʫʣʪʘʪʠʚʥʠʷ ʢʨʘʝʥ ʧʦʢʘʟʘʪʝʣ (ʙʦʝʥ ʧʦʪʝʥʮʠʘʣ), ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʣʛʝʙʨʠʯʥʘ ʩʫʤʘ ʦʪ ʙʦʡʥʠ ʧʦʪʝʥ-

ʮʠʘʣʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʦʨʲʞʝʥʠʝ ʠ ʙʦʡʥʘ ʪʝʭʥʠʢʘ, ʩ ʢʦʠʪʦ ʩʘ ʦʢʦʤʧʣʝʢʪʦʚʘʥʠ ʚʦʡʩʢʦʚʠʪʝ  

ʬʦʨʤʠʨʦʚʘʥʠʷ. 
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Abstract: A new analytic continuous function for nonlinear deterred/undeterred propellant 

transition is proposed. Using CEA software, variable ballistic characteristics are determined for a given 

propellant composition. Several modifications of the interior ballistic specific equations should be 

operated in order to deal with variability of mean values of burned propellant characteristics: 

impetus, specific heat at constant pressure, adiabatic coefficient, gas constant, covolume.  
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1. Introduction  

A permanent goal of ballistics community is to develop mathematical models able to represent 

accurately the interior ballistic phenomena. Currently, there are used several types of such models. Most 

intensively used and also the first developed models are 0-dimensional (lumped) models, like those 

attributed to Corner [1] or Drozdov [2] or other more recently developed like STANAG 4367 model [3] 

or IHGBV2 code [4]. For a more detailed analysis of the interior ballistic phenomena, multidimensional 

models can be used [5]. 

The using of grains of variable composition like deterred grains imposes supplementary hypothesis 

on 0D models. Usually approach is to admit a very sharp transition of the propellant properties which 

allows treating the propellant charge as being made of two distinct compositions, each one with its own 

set of characteristics, that burn in a successive way. As long as the sharp transition is in fact only an 

hypothesis, the alternative approaches of gradual transition, as linear or multi-step transitions, were 

proposed for deterred grains [4, 6]. 

The present work deals with the necessary adjustments of a lumped model for small caliber grooved 

barrel to implement the true deterred/undeterred  profile transition of grains. 

2. Deterrent concentration profile function 

Deterring along the complex geometry represent the most used ways to assure a progressive burning 

of propellant grains. The impregnation of grains exterior surface with substances like DNT or DBP will 

reduce the characteristic burning rate of propellant on the affected volume with significant consequence 

on the pressure time gradient recorded during ballistic cycle. As both deterrent concentration and 

impregnation depth are of importance for ballistic calculations, as work of Mann has already shows [7], 

the interest of researches on determination of such deterring characteristics is understandable. Along 

time several techniques, alone or in conjunction, like Fourier transform infrared (FTIR) 

microspectroscopy and laser Raman microspectroscopy [8] were used to measure the above mentioned 

characteristics. Depending on the type of deterrent diffusion mechanism, Fickcian or non-Fickcian and 

the composition and manufacturing process of grains, several types of deterred/undeterred profile were 

calculated or identified: 

- a thick layer of constant or nearly constant deterrent concentration followed by a relatively 

thin region were the concentration fall to zero value (case I) [7,9] 
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- a thin layer of constant or nearly constant deterrent concentration followed by a thick region 

were the concentration fall to zero value (case II) [10] 

- a continuous variation of deterrent concentration  from the highest value at the exterior 

surface till the zero somewhere inside of the grain (case III - Fickian diffusion) [8] 

 
Fig. 1 The observed categories of deterrent concentration profiles 

 

As can be seen in fig. 1, except the case I, none of the deterring profiles may be approximated in a 

satisfactory way with a sharp transition. As regarding the continuous functions able to describe such 

transitions, the following exponential analytical expression representing the solution of one-dimensional 

diffusion in anisotropic media when the diffusion is initiated by an instantaneous plane source was found 

to be well suited to several deterrent concentration profiles of case III [8]. 

                           (1) 

where c is the deterrent concentration, t the diffusion time, D the constant diffusion coefficient, s is 

the surface concentration of deterrent and r  the space coordinate. 

As long as the function (1) is not able to model cases I and II, we identified another analytical 

function derived from the cumulative distribution function of Gumbel distribution, that admit an 

constant plateau followed by a decrease of  similar shape to function (1): 

                       (2) 

where c0 is the concentration of deterrent in the layer of constant concentration plateau ,  is the 

coefficient that controls the  thickness of above mentioned layer and  is the coefficient that controls the 

thickness of layer of variable concentration. It is obvious that this formulation allow us to model all three 

identified cases from Fig.1 by variation of the  and  values. In Fig. 2 we exemplify the ability of such 

function to approximate the concentration profile of a spherical single base deterred propellant measured 

by infrared (IR) microscopy which shows a thin layer of constant deterrent concentration followed  by a 

thick region with variable concentration [10]. For extreme high values of  the proposed function 

became a step function of very sharp transition. 
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Fig. 2 The profile of function (2) for  against the experimental data provided 

by Boulkadid [10] for DBP concentration in a spherical single base propellant 

 

3. Influence of deterrent concentration on the propellant properties  

As is wide know, the deterrent presence has an influence on all relevant propellant ballistic 

characteristics, each characteristic varying from , the value specific to maximum concentration of 

deterrent to , the value specific to undeterred propellant. Establishing the deterrent concentration 

profile law, , and assuming an known variation of the characteristic, , allow us to find the  

relationship between an characteristic and the burning surface position . If it assumes that the  

relationship is monotonic one, e. g the impetus decreases as the concentration of deterrent increases, we 

may use the polynomial function 

        (3) 

where the index  allows the description on nonlinear relationship. 

In the development of our ballistic model we have considered the relation (3) in order to describe the 

variation of flame temperature , impetus , covolume , adiabatic coefficient  and  propellant density 

 . Beside those above mentioned characteristics the modification of the burning rate coefficients  and 

 from the Saint Robert's relationship  is expected too. The Saint Robert's expression became 

             (4) 

where  and  functions can expressed by (3) or another relationship type.   

For the present case study we considered the spherical propellant analyzed by Boulkadid [10], 

with the deterred/undeterred transition profile given in Fig.1, used in experimental shooting tests with 

5.56 mm EPVAT barrel. In order to establish the propellant characteristics variation, namely 

isochoric flame temperature , impetus , covolume  and adiabatic coefficient  we have utilized 

NASA CEA thermochemical equilibrium [12].  

In the absence of any other relevant information about the distribution of all others propellant 

ingredients along the radius of the propellant grain in question we consider that relative ratio of such 

ingredients remain unchanged. By doing so, having the propellant ingredients global concentrations 

given by Boulkadid [10], we were able to calculate the propellant ingredients local concentrations for 

different DPB concentrations. The results for six different DBP concentrations are listed in Tabel 1.  
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Tabel 1. Concentrations values of ingredients as function of DBP concentration 

 
Concentrations (%) 

Substance 
Global 

value 

for  9% 

DBP 

for  7% 

DBP 

for  5% 

DBP 

for  3% 

DBP 

for  1% 

DBP 

for  0% 

DBP 

NC  81.52 77.92 79.64 81.35 83.06 84.77 85.63 

H2O  0.66 0.63 0.64 0.66 0.67 0.69 0.69 

KNO3  1.2 1.15 1.17 1.20 1.22 1.25 1.26 

NGL  10.7 10.23 10.45 10.68 10.90 11.13 11.24 

DBP  4.8 9.00 7.00 5.00 3.00 1.00 0.00 

DPA  0.59 0.56 0.58 0.59 0.60 0.61 0.62 

NDPA  0.53 0.51 0.52 0.53 0.54 0.55 0.56 

Total 100 100.00 100.00 100.00 100.00 100.00 100.00 

 

For each such compositions the isochoric flame temperature , impetus , and adiabatic 

coefficient  were directly calculated with CEA software for an initial temperature of 21C̄, a load 

density of 0.2 g/cc and a NC nitration of 13.16%. The covolume  was determined with the 

approximation formula 

 (5) 

where specific volume  was determined with CEA software in the same conditions. The calculated 

values for each compositions of Tabel 1 are listed in Tabel 2. The influence of deterrent concentration on 

characteristics values are shown in a normalized way in Fig 3. The index power  of (3) formula for 

each characteristic is given in the last line of Table 2.  

 
Fig. 3. Relative variations of propellant characteristics as functions of DBP concentration 
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Tabel 2.  Characteristics values for different DBP concentrations 

 Impetus 

[MJ/kg] 

Isochoric 

flame 

temperature 

[ K̄]  

Adiabati

c 

coefficie

nt 

Covolume 

[m
3
/kg] 

0%DBP 1.151 3368 1.200 0.000931 

1%DBP 1.126 3290 1.206 0.000932 

3%DBP 1.081 3127 1.216 0.000942 

5%DBP 1.038 2960 1.226 0.000956 

7%DBP 0.998 2791 1.234 0.000974 

9%DBP 0.961 2622 1.242 0.000999 

Index 

coeff. 

0.9 1.03 0.85 1.7 

 

4. Development of 0D model for small caliber grooved barrel with continuous nonlinear 

deterrent/undeterred transition 

Other several modifications are necessary in the equations where the variable propellant 

characteristics are present. Firstly, the expression of mean pressure , derived from energy conservation 

principle, used to calculate the burning rate will be 

 ,                 (6) 

where  is total mass of propellant,  burned mass of propellant, volume fraction of burned 

propellant,  projectile mass,  projectile velocity,  supra-unitary coefficient used to taking 

account the secondary losses proportional to projectile kinetic energy ,  secondary losses 

not proportional to projectile kinetic energy,  initial volume of cartridge,  barrel cross section 

area,  space traveled by projectile inside of barrel and  mean solid propellant density. 

Denominator expression  represent the volume behind 

projectile available for propellant gasses . 

Secondly, using propellant variable ballistic characteristics imposes an amendment of mean 

temperature equation, which became in the absence of terms related to igniter contribution 

,            (7) 

where  is the gas constant for the  burned propellant. 

Also, the variable propellant characteristics affect the heat transferred to the barrel from the hot 

gasses. This secondary loss is calculated based on the heat transfer rate equation used in STANAG 

4367, which became 

         (8) 

where  is specific heat at constant pressure of the  burned propellant. 

The heat loss rate depends on the difference between gas temperature  and wall temperature 

, the dimension of exposed surface  and the thermal transfer coefficient, last term being the 

first parenthesis of the (7) equation right member. The Nordheim friction factor  of thermal 

transfer coefficient depends on the barrel caliber  and  is the natural convection coefficient. 

Finally, the link between  burned mass of propellant and the volume fraction of burned 

propellant is given by  
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     (9) 

where  correspond to a complete burning of propellant charge and  and . are shape 

coefficients used by Serebriakov [11].  

5. Conclusions 

Based on previous considerations, the following conclusions can be drawn: 

¶ analytical function derived from the cumulative distribution function of Gumbel distribution 

can model successfully all identified types of deterred/undeterred profiles trough variation of the specific 

 and  parameters 

¶ except the burning rate coefficients  and  from the Saint Robert's relationship and local 

density the others specific propellant characteristics can be calculated based on thermochemical 

equilibrium algorithms like those used in NASA CEA software   

¶ the adaptation of an lumped  interior ballistic model to an continuous nonlinear 

deterred/undeterred profile consists in  modifying several equations  to account variability of mean 

values of burned propellant impetus, specific heat at constant pressure, adiabatic coefficient, gas 

constant, covolume, density and Saint Robert's law parameters. 
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stream generated by a video surveillance system. The purpose of this paper is to propose an algorithm 
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comparison of 2 consecutive frames extracted at a specific time interval from the real-time video stream 

and based on the resulted comparison, a binarization algorithm and a region growing algorithm are 

used to extract all independent regions in case of 
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1. Introduction 

Nowadays computer vision is an ultramodern field that has been fully developed in recent years. 

Applications developed in this domain are based on a real-time analysis of images provided by one or 

more video camera. The possibilities of this technology are almost unlimited and reach different areas of 

the industry. The variety of applications in which images are used on the computer is expanding 

gradually as users discover unquestionable advantages of this technology. The main areas where 

computerized imaging can be used are control application, automation, recognition or accurate 

measurement.  

Before analyzing the images, the most important thing is to capture the image. This process is 

called the acquisition of the image.. 

The image acquisition process is carried out in several stages. Initially, the subject of interest 

reflects an energy. Then an optical system concentrates that reflected energy and finally a sensor 

measures that amount of energy (Fig.1). 

 
Fig. Image acquisition 
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The field of motion detection cameras is monopolized by two different types of technologies 

depending on the type of image sensor used. These two types are CCD (charge-coupled device) and 

CMOS (complementary metal-oxide semiconductor). Inside both types of cameras, motion detection is 

realized by comparing each captured image with the previous one and the cameras will interpret any 

noticeable changes between consecutive images as motion. Two important settings characterize almost 

all surveillance cameras: sensitivity and percentage. Sensitivity represents a contrast setting that 

determines when a change between consecutive images represents motion in the monitored area. On the 

other hand, percentage is set in the case of detecting motion in a sub-area of the monitored area. 

Even though these motion detection cameras are an affordable option for a regular security 

system, there is a potential need for security systems that are also based on surveillance cameras, but the 

motion detection is based on an auxiliary image processing system that can also accomplish other 

processing stages if required. The reason for implementing such systems is represented by the scope of 

this paper which is motion detection in a monitored area and forms differentiation like humans from 

animals. 

Despite the fact that great progress has been made in recent years, people detection continues to 

be a challenging task in the field of computer vision. 

To this purpose, the authors from [1] propose a methodology which is focused on people 

detection and recognition. The study consists in an efficient image descriptor that is inspired from the 

mathematical statistics of the Brownian motion. The obtained results proved to be promising for 

pedestrian classification and person identification tasks. In [2], the authors present an approach for 

pedestrian detection based on a combination of Haar and LBP features in conjunction with AdaBoost 

machine learning algorithm for the learning process and Meanshift algorithm for performance 

improvement. 

Authors in [3] present a method for human detection using a cascade-of-rejectors approach 

integrated with Histogram of Oriented Gradients (HoG) features. First, the detection system identifies 

the most appropriate set of blocks and then uses a rejection cascade to speed up the computation. The 

algorithm proves to have a high accuracy level. In [4], the authors came up with a solution of people 

detection based on RGB-D sensor. The algorithm browses through two steps: at the beginning twoRGB 

and depth feature fusing strategies are proposed and compared and then an improved non-maximum 

suppression algorithm is proposed to further boost the performance of detection without increasing the 

time consumption. 

Paper [5] comes with an approach of people detection from depth maps produced by sensors 

mounted in a zenithal position. The algorithm finds the object of interest in the scene by adopting a 

dynamic background modelling strategy after which the noise from the foreground image is filtered out 

in order to determine the position of persons. The experimental results proved the efficiency of the 

algorithm.  

The authors in [6] follow an approach based on machine learning features. This video person 

tracking algorithm computes a simple motion detection framework through motion blobs and has an 

advantage of detecting people who are stationary for a period of time. 

Our methodology for people detection and differentiation from other types of forms from a video 

stream generated by a video surveillance system considers the development of an algorithm that detects 

motion by comparing two consecutive frames extracted at a specific time intervalfrom a real-time video 

stream. Further, on the resulted comparison,a binarization is applied and a region growing algorithm is 

used to extract all independent regions from the resulted comparison. Over the extracted regions, a series 

of features like area of the detected region, dimensions of a box that would include the detected region 

or the Euler number of the detected region are computed to differentiate people form from other detected 

forms. 
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2. Methodology 

The video surveillance system performs real-time monitoring of a perimeter and generates an 

alarm only when persons are detected in the supervised area.The system must trigger the alarm to notify 

the supervisors of the monitored area. Thus, when the alarm is triggered, the proposed algorithm must 

present in a clearly way the scene in which a person was detected. 

The proposed methodology for motion detection and people recognition in a specific area 

supervised by a surveillance camera is based on frames extraction at specific time interval from the real-

time video stream and a series of processing steps that are applied over the extracted frames. 

The proposed system goes through two stages.In the first stage, the system detects motion in a 

certain scene and identifies the form of that object (whether person or something else).In the second 

stage, the system triggers an alarm if the identified form is a person form based on proposed 

characteristics. 

Motion detection from the video stream is realized by making a subtraction on grayscale level 

between two consecutive frames extracted at a specific time interval (one second interval was used in the 

current algorithm). Assuming frame F1 is extracted at t1 timestamp and frame F2 is extracted at 

t2=t1+1timestamp, a difference frame is obtained, like in (1): 

 (1) 

in which the absolute value of each pixel subtraction is memorized. 

Even though this subtraction of consecutive frames will expose all pixels for which there is a 

difference in value from one frame to the other and thus, a potential motion in these pixels, a series of 

processing tasks for the difference frame FD are required to eliminate the pixels that do not belong to a 

significant region from the supervised area. 

First processing task is represented by the global binarization of the difference frame FD. To 

compensate the illumination variations caused by weather conditions that can change instantaneous and 

a possible inadequate contrast between background and the detected moving regions and due to the fact 

that a fast binarization algorithm is required, the Otsu binarization method [8] is used in the proposed 

algorithm. 

Otsu binarization method performs histogram form-based image thresholding to reduce a gray-

level image to a binary image. This method takes into consideration two classes of pixels (e.g., 

foreground and background) and it calculates an optimum threshold t value that would separate those 2 

classes in order to obtain a minimal combined spread (intra-class variance). Thus, the required threshold 

t is the one that minimizes the intra-class variance defined in (2) as the weighted sum of variances of the 

two classes [7]. 

 (2) 

In (2), q1 and q2represent the class probabilities of different gray-level pixels and they are 

computed based on image histogram P as it follows: 

  (3) 

Further,  and  represent the individual class variances for the 2 defined classes (e.g., 

foreground and background) [9] and they are computed as in (4). 

  (4) 

where  and  represent the class means for each class (5). 

  (5) 

After computing the optimum threshold t based on Otsu technique, the difference frame FD is 

binarized at pixel level based on the threshold t and the binary difference frame FDbin is obtained, as in 

(6) where each pixel of FD is compared with the Otsu threshold. 
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 (6) 

The second processing task is the labelling of all independent regions from FDbin with the aid of a 

region growing algorithm[9] [10]. The input parameter of the region growing algorithm is represented 

by FDbinimage and the output is a similar image RDbinwith the same dimension in which each white pixel 

from FDbin has a value corresponding to the number of the independent region to which it belongs. 

In order to compute RDbin image, the region growing algorithm starts from the top left corner 

pixel of FDbin and it iterates on line and column each pixel of FDbinuntil it finds the first white pixel 

Pi,jpositioned at row i and column j. This means that the first element of the first independent region was 

found and the value of this element is set to 1 in RDbinimage. 

After setting the first pixel Pi,j of the first independent region, the algorithm must check for other 

pixels that might belong to this region. Thus, it checks each white neighbour of Pi,j if it is set in 

RDbinimage and if not, the algorithm sets that the value of those specific neighbours to 1 in RDbinimage. 

This process of neighbours check is done repeatedly until there are no white neighbours available. 

Further, after labelling the elements of the first regionR1, the region growing algorithm will 

iterate all the other pixels of FDbinand it applies the same steps as for region R1. 

Finally, a set of independent regions R is obtained as in (7). 

 (7) 

where Rk,k=1,...,nrepresents a collection of white pixels from FDbinimage that are labelled with k 

value in RDbin image and n represents the number of independent regions labelled in RDbin image. 

Consequently, all Rk,k=1,...,n regions are disjoint as in (8) meaning that any pixel from FDbinimage is 

found in only regionRk ,k=1,...,n extracted by the region growing algorithm. 

 (8) 

After identifying all independent regions from FDbin, the proposed algorithm calculates the 

following characteristics for each region:  

¶ the dimensions of the smallest rectangle that contains the region 

¶ area of the region 

¶ the Euler number of the region. 

These geometric features create an identity card of each region in order to uniquely differentiate 

the regions. 

The smallest rectangle that contains region Rkis defined as a rectangle type sub-image of FDbin 

image that includes all pixels of region Rk. For this characteristic, 2 properties are of interest: the width 

Wrec and the height Hrec of the rectangle. 

The area of a region Rk is computed as in (10) where p represents the number of pixels that 

belong to Rk region. 

 (9) 

On the other hand, the Euler number [11] which establishes the homogeneity of the image is 

computed as below since there is one compact object present in Rk region.  

 (10) 

where  represents the number of holes from the Rk region.  

The decision part of the proposed algorithm is based on the 3geometric characteristics and it 

establishes that a region Rk is a person if: 

V Hrec>Wrec 

V  

V  
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The alert module is the process of alerting the operator that the system detects a person who 

enters the perimeter which is surveillance with the camera. Practically, the alarm should be triggered if 

the form that was detected by the proposed algorithm is classified as being a person. The alert process 

can be replayed as a warning message or by marking the region of the detected form. 

3. Experimental results 

The proposed paper for the person detection that enter in a specific perimeter is based on a 

TCP/IP type network with specific features for acquiring, viewing and storing images obtained with a 

surveillance camera. 

The equipment includes as it is shown in Figure 2: 

¶ 1 IP camera 

¶ SwitchPoE 

¶ PC  

¶ Power source 24 V 

¶ Ethernetcable 

 
Fig. 2. Proposed System Architecture 

The proposed algorithm was tested on a series of monitored areas. 

In Figure 3, there are 2 frames extracted from an area where no person is present, but motion is 

still detected because of the weather conditions. However, after achieving the difference between the 

two frames extracted at some random timestamps from the video stream, motion was detected, andthe 

proposed algorithm computed 14 regions suitable for analysis. By computing and applying the 3 

proposed characteristics for each region, all the regions are eliminated, meaning that none of regions 

contains a person form and in this case, the alarm is not triggered. 
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Fig. 3. Motion detection in a non-person area 

Several results of the proposed methodology for the people detection in 2 different areas are 

presented in figures 4 and 5. In both cases, 2 frames were extracted at consecutive timestamps from the 

video stream of the 2 areas in which a person generates the detection of motion. 

 

Fig. 4. Motion Detection in a person area(1) 
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Fig. 5. Motion Detection in a person area(2) 

6. Conclusions 

The algorithm developed in this paper demonstrated reliable results in people detection using a 

video surveillance system and it also provided a satisfactory delimitation in form recognition (if is a 

person who entered in that perimeter or not). The algorithm was used on different environments (areas 

with a lot of vegetation or parking zones) and every time the results were correctly classified. 
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marian_mutafchiev@abv.bg 

ɺʠʩʰʝ ʪʨʘʥʩʧʦʨʪʥʦ ʫʯʠʣʠʱʝ òʊʦʜʦʨ ʂʘʙʣʝʰʢʦʚò 

ʂʘʪʝʜʨʘ ñʊʨʘʥʩʧʦʨʪʥʘ ʪʝʭʥʠʢʘò 

ʫʣ. ñɻʝʦ ʄʠʣʝʚò 158 ʉʦʬʠʷ 1574, ɹʒʃɻɸʈʀʗ 

 

 

ɺʲʪʨʝʰʥʦʙʘʣʠʩʪʠʯʥʠʷʪ ʧʨʦʮʝʩ, ʧʨʦʪʠʯʘʱ ʚ ʢʘʤʝʨʘʪʘ ʥʘ ʨʘʢʝʪʥʠʪʝ ʜʚʠʛʘʪʝʣʠ ʩ ʪʚʲʨʜʦ ʛʦʨʠʚʦ, 

ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʢʘʢʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ, ʪʘʢʘ ʠ ʢʘʯʝʩʪʚʝʥʦ, ʢʘʪʦ ʩʝ ʘʧʨʦʢʩʠʤʠʨʘ ʩ ʦʪʚʦʨʝʥʘ ʪʝʨʤʦ-

ʜʠʥʘʤʠʯʥʘ ʩʠʩʪʝʤʘ ʩ ʧʦʜʚʠʞʥʠ ʠ ʥʝʧʦʜʚʠʞʥʠ ʛʨʘʥʠʮʠ, ʟʘ ʢʦʷʪʦ ʝ ʚ ʩʠʣʘ ʫʨʘʚʥʝʥʠʝʪʦ 

ʟ ʠʟ ( ) wdQ idm d Mu pdV dQ+ = + + , 

ʢʲʜʝʪʦ ʟdQ  ʝ ʝʣʝʤʝʥʪʘʨʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʥʘ, ʦʪʜʝʣʝʥʦ ʧʨʠ ʠʟʛʘʨʷʥʝʪʦ ʥʘ ʟʘʨʷʜʘ; ʠʟidm - ʝʥ-

ʪʘʣʧʠʷʪʘ ʥʘ ʠʟʪʠʯʘʱʠʪʝ ʛʘʟʦʚʝ; Mu - ʚʲʪʨʝʰʥʘʪʘ ʝʥʝʨʛʠʷ ʥʘ ʛʘʟʦʚʝʪʝ ʚ ʢʘʤʝʨʘʪʘ; pdV - ʨʘʙʦʪʘʪʘ (ʚ 

ʩʣʫʯʘʷ ʝ ʥʫʣʘ); wdQ  - ʪʦʧʣʠʥʥʠʪʝ ʟʘʛʫʙʠ. 

ʇʦʜʚʠʞʥʘ ʛʨʘʥʠʮʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʚ ʩʣʫʯʘʷ ʝ ʛʦʨʷʱʘʪʘ ʧʦʚʲʨ-

ʭʥʦʩʪ ʥʘ ʟʘʨʷʜʘ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘ ʦʙʝʤʲʪ, ʥʦ ʥʝ ʩʝ ʠʟ-

ʚʲʨʰʚʘ ʨʘʙʦʪʘ. ʇʨʠʤʝʨʥʘ ʘʧʨʦʢʩʠʤʘʮʠʦʥʥʘ ʩʭʝʤʘ ʥʘ ʨʘʢʝʪʝʥ 

ʜʚʠʛʘʪʝʣ ʩ ʪʚʲʨʜʦ ʛʦʨʠʚʦ, ʧʦ ʢʦʷʪʦ ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʜʩʪʘʚʝʥʠʷʪ 

ʤʘʪʝʤʘʪʠʯʝʥ ʤʦʜʝʣ, ʩ ʦʩʥʦʚʥʠʪʝ ʦʟʥʘʯʝʥʠʷ ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʬʠʛ. 

1. 

ʉʣʝʜ ʧʨʝʨʘʙʦʪʚʘʥʝ ʩʝ ʧʦʣʫʯʘʚʘ ʩʣʝʜʥʦʪʦ ʦʩʥʦʚʥʦ ʫʨʘʚ-

ʥʝʥʠʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʜʠʬʝʨʝʥʮʠʘʣʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ: 

 

 

mi
D dʢ

Lʢ

ʠʟʠʟ
Dʩʦʧʩʦʧ

mʟ

ʟʘʨʷʜ

ʌʠʛ. 1. ʉʭʝʤʘ ʥʘ ʨʘʢʝʪʝʥ 

ʜʚʠʛʘʪʝʣ ʩ ʪʚʲʨʜʦ ʛʦʨʠʚʦ 
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(1)  ʟ ʟ ʠʟ ʟ( 1) wQ dm dQdm dmdV
dT k T ʊ

MRT M V MRT M

å õ
= - - - - -æ ö

ç ÷
, 

ʢʲʜʝʪʦ k  ʝ ʧʦʢʘʟʘʪʝʣʷʪ ʥʘ ʘʜʠʘʙʘʪʘʪʘ; ʟQ  - ʩʧʝʮʠʬʠʯʥʘʪʘ ʪʦʧʣʠʥʘ ʥʘ ʠʟʛʘʨʷʥʝ ʥʘ ʛʦʨʠʚʦʪʦ; ʟm - 

ʤʘʩʘʪʘ ʥʘ ʟʘʨʷʜʘ; M - ʤʘʩʘʪʘ ʥʘ ʛʘʟʦʚʝʪʝ; R - ʛʘʟʦʚʘʪʘ ʢʦʥʩʪʘʥʪʘ; V - ʦʙʝʤʘ ʥʘ ʢʘʤʝʨʘʪʘ; wQ - ʪʦʧ-

ʣʠʥʥʠʪʝ ʟʘʛʫʙʠ. 

ʊʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ:  

(2)    ( )1 1i i i
T T dT- -
= + . 

ʅʘʣʷʛʘʥʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʫʨʘʚʥʝʥʠʝʪʦ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ: 

(3)       RMT
p

V
= . 

ʊʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʙʝʤʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʠʟʨʘʟʘ: 

(4)    ʟ ʟ
ʢ

ʟ

i
i

m m
V V

r
-

= - , 

ʢʲʜʝʪʦ ʢV  ʝ  ʦʙʝʤʲʪ ʥʘ ʢʘʤʝʨʘʪʘ; ʟr - ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʟʘʨʷʜʘ; ʟm -ʤʘʩʘʪʘ ʥʘ ʟʘʨʷʜʘ; ʟim  - ʪʝʢʫʱʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʤʘʩʘʪʘ ʥʘ ʟʘʨʷʜʘ. 

ʊʦʧʣʠʥʥʠʪʝ ʟʘʛʫʙʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩ ʠʟʨʘʟʘ: 

(5)          ʢ ʢɚˊ ( )w wdQ D L T T t= - D, 

ʢʲʜʝʪʦ: ɚ ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʦʧʣʦʧʨʝʜʘʚʘʥʝ; ʢD - ʚʲʪʨʝʰʥʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʢʘʤʝʨʘʪʘ; ʢL  - ʜʲʣʞʠ-

ʥʘʪʘ ʥʘ ʢʘʤʝʨʘʪʘ; T  - ʪʝʢʫʱʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʘʟʦʚʝʪʝ; wT  - ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʠʪʝ ʩʪʝʥʠ; 

tD - ʠʥʪʝʨʚʘʣʘ ʦʪ ʚʨʝʤʝ. 

ɺ ʢʨʠʪʠʯʥʦʪʦ ʩʝʯʝʥʠʝ ʥʘ ʩʦʧʣʦʪʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʤʝʩʪʥʘʪʘ ʟʚʫʢʦʚʘ ʩʢʦʨʦʩʪ, ʢʦʷʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ 

ʝ ʬʫʥʢʮʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ;  

(6)    ʢa kRʊ= .  

ʉ ʪʘʟʠ ʩʢʦʨʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʜʝʙʠʪʲʪ ʧʨʝʟ ʩʦʧʣʦʪʦ 

(7)    ʠʟ ʛ-1i i im a fr= , 

ʢʲʜʝʪʦ: ʛ
ʢ

i
i

i

M

V
r=  ʝ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʚ ʢʘʤʝʨʘʪʘ. 

ɽʣʝʤʝʥʪʘʨʥʘʪʘ ʤʘʩʘ ʥʘ ʠʟʪʠʯʘʱʠʪʝ ʛʘʟʦʚʝ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 

(8)    ʠʟ ʠʟi idm m t= D. 

ʄʘʩʘʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʚ ʢʘʤʝʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ  ʩ ʠʟʨʘʟʘ: 

(9)    1 ʟ ʠʟi i i iM M dm dm-= + -  

ʢʲʜʝʪʦ: ʟidm  ʝ ʝʣʝʤʝʥʪʘʨʥʘʪʘ ʤʘʩʘ ʛʘʟʦʚʝ, ʢʦʷʪʦ ʩʝ ʦʙʨʘʟʫʚʘ ʚ 

ʢʘʤʝʨʘʪʘ ʧʨʠ ʛʦʨʝʥʝʪʦ ʥʘ ʟʘʨʷʜʘ. 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʣʝʤʝʥʪʘʨʥʘʪʘ ʤʘʩʘ ʛʘʟʦʚʝ, ʢʦʷʪʦ ʩʝ ʦʙʨʘʟʫʚʘ 

ʧʨʠ ʛʦʨʝʥʝʪʦ ʥʘ ʟʘʨʷʜʘ, ʩʝ ʧʨʠʝʤʘ ʛʝʦʤʝʪʨʠʯʝʥ ʟʘʢʦʥ ʥʘ ʛʦʨʝʥʝ. 

ʇʦ-ʜʦʣʫ ʱʝ ʙʲʜʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʪʦʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʟʘ ʫʩʣʦʚʠʷʪʘ 

ʥʘ ʢʘʤʝʨʘʪʘ ʥʘ ʨʘʢʝʪʝʥ ʜʚʠʛʘʪʝʣ ʩ ʪʚʲʨʜʦ ʛʦʨʠʚʦ ʝ ʥʘʧʲʣʥʦ ʦʧ-

ʨʘʚʜʘʥʦ. ʇʨʠʝʤʘ ʩʝ, ʯʝ ʟʘʨʷʜʲʪ ʠʤʘ ʮʠʣʠʥʜʨʠʯʥʘ ʪʨʲʙʥʘ ʬʦʨʤʘ ʠ 

ʛʦʨʠ ʧʦ ʚʲʪʨʝʰʥʘʪʘ ʮʠʣʠʥʜʨʠʯʥʘ ʧʦʚʲʨʭʥʠʥʘ ʠ ʝʜʥʘʪʘ ʩʪʨʘʥʠʯ-

ʥʘ ʧʦʚʲʨʭʥʠʥʘ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 2. ʆʩʪʘʥʘʣʠʪʝ ʧʦʚʲʨʭ-

ʥʠʥʠ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʙʨʦʥʠʨʘʥʠ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʦʯʘʢʚʘ ʧʨʦʛʨʝʩʠʚʝʥ 

ʭʘʨʘʢʪʝʨ ʥʘ ʛʦʨʝʥʝʪʦ. ʂʘʪʦ ʧʨʠʤʝʨ ʟʘ ʧʨʠʝʪʘʪʘ ʘʧʨʦʢʩʠʤʘʮʠʷ ʝ 

ʠʟʧʦʣʟʚʘʥʘ ʨʝʘʢʪʠʚʥʘʪʘ ʧʨʦʪʠʚʦʪʘʥʢʦʚʘ ʛʨʘʥʘʪʘ ʇɻ9, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʟʘ ʧʨʦʪʠʚʦʪʘʥʢʦʚʦʪʦ ʦʨʲʜʠʝ ʉʇɻ9ʄ. 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʠʟʛʘʨʷʱʠʷ ʦʙʝʤ ʦʪ ʟʘʨʷʜʘ ʟʘ ʝʜʠʥʠʮʘ ʚʨʝʤʝ 

ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ʬʠʛ. 2. ɻʦʨʷʱʠʷʪ ʦʙʝʤ ʧʦ ʚʲʪʨʝʰʥʘʪʘ ʮʠʣʠʥʜʨʠʯʥʘ ʧʦʚʲʨʭʥʠʥʘ ʩʝ ʦʧʨʝʜʝ-

ʣʷ ʩ ʠʟʨʘʟʘ: 

( )2 2
1 1 1

4
i i id d L

p
- -L = - ; 

ɻʦʨʷʱʠʷʪ ʦʙʝʤ ʧʦ ʩʪʨʘʥʠʯʥʘʪʘ ʮʠʣʠʥʜʨʠʯʥʘ ʧʦʚʲʨʭʥʠʥʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʦ ʩ ʠʟʨʘʟʘ: 

( )( )2 2
2 1 1

4
i i iD d L L

p
- -L = - -; 

ʌʠʛ. 2. ʉʭʝʤʘ ʥʘ ʛʦʨʝʥʝʪʦ 

ʥʘ ʟʘʨʷʜʘ 

dD

L
iL

id

L1 L2



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   118 

ɿʘ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʫʤʘʨʥʠʷ ʛʦʨʷʱ ʦʙʝʤ ʩʝ ʧʦʣʫʯʘʚʘ: 

(10)  ( ) ( )( )2 2 2 2
1 1 1 1

4
i i i i i i i id d L D d L L

p
- - - -

è øL =L - - + - -
ê ú

, 

ʢʲʜʝʪʦ: id  ʝ ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʲʪʨʝʰʥʠʷ ʜʠʘʤʝʪʲʨ; iL  - ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʲʣʞʠʥʘʪʘ 

ʥʘ ʟʘʨʷʜʘ. 

ʊʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʲʪʨʝʰʥʠʷ ʜʠʘʤʝʪʲʨ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 

(11)    1 2i id d u t-= + D, 

ʢʲʜʝʪʦ: u  ʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ ʥʘ ʪʚʲʨʜʦʪʦ ʛʦʨʠʚʦ. 

 ʊʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʟʘʨʷʜʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʦ ʩ ʠʟʨʘʟʘ: 

(12)    1i iL L u t-= - D. 

ʉʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ ʥʘ ʪʚʲʨʜʦʪʦ ʛʦʨʠʚʦ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 

(13)    ʢu BT= . 

ʢʲʜʝʪʦ: B  ʝ ʢʦʝʬʠʮʠʝʥʪ ʟʘʚʠʩʝʱ ʦʪ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʛʦʨʠʚʦʪʦ. 

ʊʫʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ ʥʘ ʙʘʨʫʪʘ (ʛʦʨʠʚʦʪʦ) ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʬʫʥ-

ʢʮʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʢʘʤʝʨʘʪʘ, ʘ ʥʝ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʢʘʢʪʦ ʩʝ ʫʪʚʲʨʞʜʘʚʘ ʚ ʢʣʘʩʠʯʝʩʢʘʪʘ ʪʝʦʨʠʷ 

ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʙʘʣʠʩʪʠʢʘ. 

ʉʣʝʜ ʢʘʪʦ ʝ ʦʧʨʝʜʝʣʝʥ ʦʙʝʤʲʪ ʥʘ ʠʟʛʦʨʷʣʘʪʘ ʜʦ ʜʘʜʝʥ ʤʦʤʝʥʪ ʯʘʩʪ ʦʪ ʟʘʨʷʜʘ, ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʘʩʘʪʘ ʥʘ ʙʘʨʫʪʥʠʪʝ ʛʘʟʦʚʝ, ʢʦʠʪʦ ʩʘ ʩʝ ʦʙʨʘʟʫʚʘʣʠ, ʩ ʠʟʨʘʟʘ: 

(14)    ʟ ʟ ʟɟi im m= -L . 

ɽʣʝʤʝʥʪʘʨʥʘʪʘ ʤʘʩʘ ʛʘʟʦʚʝ, ʢʦʷʪʦ ʩʝ ʦʙʨʘʟʫʚʘ ʚ ʢʘʤʝʨʘʪʘ ʧʨʠ ʛʦʨʝʥʝʪʦ ʥʘ ʟʘʨʷʜʘ, ʩʝ ʦʧʨʝʜʝʣʷ ʩ 

ʠʟʨʘʟʘ: 

(15)     ʟ ʟ ʟ ʟ 1i i i idm m m m-=D = - . 

ʉ ʪʦʚʘ ʩʝ ʟʘʪʚʘʨʷ ʮʠʢʲʣʲʪ ʧʦ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʚ ʢʘʤʝʨʘʪʘ ʥʘ ʨʘʢʝʪʥʠʷ ʜʚʠʛʘʪʝʣ ʩ 

ʪʚʲʨʜʦ ʛʦʨʠʚʦ. 

ʀʥʜʠʢʘʪʦʨʥʘʪʘ ʜʠʘʛʨʘʤʘ ʥʘ ʨʝʘʢʪʠʚʥʘ ʧʨʦʪʠʚʦʪʘʥʢʦʚʘ ʛʨʘʥʘʪʘ  ʇɻ-9, ʠʟʯʠʩʣʝʥʘ ʩ ʛʦʨʝʦʧʠʩʘ-

ʥʘʪʘ ʤʝʪʦʜʠʢʘ, ʝ ʧʦʢʘʟʘʥʘ ʥʘ ʬʠʛ. 3. ʆʪ ʬʠʛʫʨʘʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʦʩʪʘʚʘ ʧʦʩʪʦʷʥʥʘ ʧʦ 

ʚʨʝʤʝ ʥʘ ʛʦʨʝʥʝ ʥʘ ʟʘʨʷʜʘ, ʜʦʢʘʪʦ ʥʘʣʷʛʘʥʝʪʦ ʨʘʩʪʝ ʧʨʦʛʨʝʩʠʚʥʦ, ʩʣʝʜʚʘʡʢʠ ʟʘʢʦʥʘ ʟʘ ʛʦʨʝʥʝ ʥʘ 

ʟʘʨʷʜʘ. 

ʉʣʝʜ ʢʘʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʥʘʣʷʛʘʥʝʪʦ ʚ ʢʘʤʝʨʘʪʘ, ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʢʨʘʷ ʥʘ ʩʦʧʣʦʪʦ ʧʨʠ ʧʨʝʟʫʤʧʮʠʷʪʘ ʟʘ ʬʠʛ. 3. 

ʌʠʛ. 3. ʀʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʥʘʣʷʛʘʥʝʪʦ ʚ ʢʘʤʝʨʘʪʘ ʥʘ ʇɻ-9 

 

ʘʜʠʘʙʘʪʥʦ ʨʘʟʰʠʨʝʥʠʝ ʩ ʠʟʨʘʟʘ:  

(16)    
1

o
ʩʦʧ ʢʘʤ

ʢʘʤ

k
kp

ʊ ʊ
p

-

å õ
= æ ö

ç ÷
. 

ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʩ ʫʨʘʚʥʝʥʠʝʪʦ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ: 
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(17)    o
ʩʦʧ

ʢʘʤ
ɟ

p

RT
= . 

ʉʣʝʜ ʢʘʪʦ ʩʝ ʦʧʨʝʜʝʣʠ ʤʘʩʦʚʠʷʪ ʜʝʙʠʪ ʥʘ ʛʘʟʦʚʝʪʝ ʧʨʝʟ ʩʦʧʣʦʪʦ ʩʲʩ (7), ʧʨʠ ʪʘʟʠ ʦʩʦʙʝʥʦʩʪ, ʯʝ 

ʠʟʪʠʯʘʥʝʪʦ ʧʨʝʟ ʥʘʡ-ʪʷʩʥʦʪʦ ʩʝʯʝʥʠʝ ʥʘ ʩʦʧʣʦʪʦ ʩʪʘʚʘ ʩ ʤʝʩʪʥʘʪʘ ʟʚʫʢʦʚʘ ʩʢʦʨʦʩʪ, ʩʝ ʦʧʨʝʜʝʣʷ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʥʘ ʩʦʧʣʦʚʠʷ ʩʨʝʟ ʯʨʝʟ ʟʘʢʦʥʘ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪʪʘ ʩ ʠʟʨʘʟʘ:  

ʌʠʛ. 4. ʀʟʤʝʥʝʥʠʝ ʥʘ ʤʘʩʘʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʚ ʢʘʤʝʨʘʪʘ ʠ ʤʘʩʘʪʘ 

ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʥʘ ʛʦʨʝʥʝʪʦ ʥʘ ʟʘʨʷʜʘ ʥʘ ʨʝʘʢʪʠʚʥʘʪʘ ʛʨʘʥʘʪʘ ʇɻ-9 

(18)    ʩʦʧ
ʩʦʧ ʩʦʧɟ

m
w

f
= . 

ʇʦʢʘʟʘʪʝʣʥʦ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʝ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʤʘʩʘʪʘ ʥʘ ʛʘʟʦʚʝʪʝ ʚ ʢʘʤʝʨʘʪʘ 

ʥʘ ʜʚʠʛʘʪʝʣʷ, ʢʦʝʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 4. ʆʪ ʬʠʛʫʨʘʪʘ ʩʪʘʚʘ ʷʩʥʦ,ʯʝ ʧʨʠʪʦʢʲʪ ʥʘ ʛʘʟʦʚʝ ʦʪ ʛʦʨʝʥʝ-

ʪʦ ʥʘ ʟʘʨʷʜʘ ʝ ʧʦ-ʛʦʣʷʤ ʦʪ ʨʘʟʭʦʜʘ ʧʨʝʟ ʩʦʧʣʦʪʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʤʘʩʘʪʘ ʥʘ ʛʘʟʦʚʝ ʚ ʢʘʤʝʨʘʪʘ ʨʘʩʪʝ 

ʧʦ ʚʨʝʤʝ ʥʘ ʛʦʨʝʥʝ ʥʘ ʟʘʨʷʜʘ. 

ʉʣʝʜ ʢʘʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʩʢʦʨʦʩʪʪʘ ʠ ʜʝʙʠʪʲʪ ʥʘ ʛʘʟʦʚʝʪʝ ʥʘ ʩʦʧʣʦʚʠʷ ʩʨʝʟ, ʩʝ ʦʧʨʝʜʝʣʷ ʪʝʛʣʠ-

ʪʝʣʥʘʪʘ ʩʠʣʘ ʩ ʠʟʨʘʟʘ [1, 4]: 

(19)    ʪ ʩʦʧF w m= . 

ɻʦʨʥʠʷʪ ʠʟʨʘʟ ʝ ʧʨʷʢʦ ʩʣʝʜʩʪʚʠʝ ʦʪ ʧʦʩʪʘʥʦʚʢʠʪʝ ʥʘ ʄʝʱʝʨʩʢʠ ʠ ʎʠʦʣʢʦʚʩʢʠ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ 

ʪʷʣʦ ʩ ʧʨʦʤʝʥʣʠʚʘ ʤʘʩʘ. 

ʉʧʝʮʠʬʠʯʥʠʷʪ ʠʤʧʫʣʩ ʢʘʪʦ ʢʦʥʪʨʦʣʝʥ ʧʘʨʘʤʝʪʲʨ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 

(20)    ʪ

.10
y

F
I

m
= . 

ʅʘ ʬʠʛ. 5. ʝ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʪʝʛʣʠʪʝʣʥʘʪʘ ʩʠʣʘ (ʜʦʣʥʘʪʘ ʢʨʠʚʘ) ʠ ʩʧʝʮʠʬʠʯʥʠʷʪ ʠʤ-

ʧʫʣʩ ʥʘ ʨʝʘʢʪʠʚʥʘʪʘ ʛʨʘʥʘʪʘ ʇɻ-9. 
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ʌʠʛ. 5. ʀʟʤʝʥʝʥʠʝ ʥʘ ʪʝʛʣʠʪʝʣʥʘʪʘ ʩʠʣʘ ʠ ʩʧʝʮʠʬʠʯʥʠʷ ʠʤʧʫʣʩ 

ʥʘ ʨʝʘʢʪʠʚʥʘʪʘ ʛʨʘʥʘʪʘ ʇɻ-9 

 

ɿʘ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʷ ʤʦʜʝʣ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʟʘ ʚʲʥʰʥʘʪʘ ʙʘ-

ʣʠʩʪʠʢʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʇɻ-9. ɽʜʠʥʩʪʚʝʥʘʪʘ ʠʟʚʝʩʪʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ 

ʟʘ ʧʨʦʚʝʨʢʘ, ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʛʨʘʥʘʪʘʪʘ, ʢʦʷʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʩʣʝʜ ʫʩʢʦʨʷʚʘʥʝʪʦ `ʠ ʦʪ ʨʝ-

ʘʢʪʠʚʥʠʷ ʜʚʠʛʘʪʝʣ. ɿʘ ʮʝʣʪʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘ ʭʦʨʠʟʦʥʪʘʣʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʛʨʘʥʘʪʘʪʘ, 

ʢʘʪʦ ʩʝ ʦʪʯʝʪʝ ʚʲʟʜʫʰʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʠ ʩʝ ʧʨʝʥʝʙʨʝʛʥʝ ʛʨʘʚʠʪʘʮʠʷʪʘ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʟʘ ʦʧ-

ʨʝʜʝʣʷʥʝ ʧʲʪʷ ʥʘ ʛʨʘʥʘʪʘʪʘ ʦʪ ʟʘʢʦʥʘ ʟʘ ʜʚʠʞʝʥʠʝ ʩʝ ʧʦʣʫʯʘʚʘ ʠʟʨʘʟʲʪ: 
2ʪ

1
ʛʨ

vx
i i i

i

F R
x t t x

m
-

-
= D + D +, 

ʢʲʜʝʪʦ: ʪF  ʝ ʪʝʛʣʠʪʝʣʥʘʪʘ ʩʠʣʘ ʥʘ ʨʝʘʢʪʠʚʥʠʷ ʜʚʠʛʘʪʝʣ, ʦʧʨʝʜʝʣʝʥʘ ʩ (19); xR  - ʩʠʣʘʪʘ ʥʘ ʚʲʟ-

ʜʫʰʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ; ʛʨim  - ʪʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʤʘʩʘʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ. 

ʉʢʦʨʦʩʪʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʦ ʩ ʠʟʨʘʟʘ: 
ʪ

1
ʛʨ

v vx
i i

i

F R
t

m
-

-
= D + . 

ʂʣʶʯʦʚ ʤʦʤʝʥʪ ʦʪ ʪʦʚʘ ʠʟʯʠʩʣʝʥʠʝ ʝ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʲʟʜʫʰʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ. ʅʘʯʘʣʥʘʪʘ 

ʩʢʦʨʦʩʪ ʥʘ ʛʨʘʥʘʪʘʪʘ ʝ 430 m/s, ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 700 m/s, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʨʝʘʢʪʠʚʥʠʷ ʜʚʠʛʘʪʝʣ ʪʷ ʩʝ ʜʚʠʞʠ ʩ ʥʘʜʟʚʫʢʦʚʘ ʩʢʦʨʦʩʪ ʚ ʩʢʦʨʦʩʪʝʥ ʜʠʘʧʘʟʦʥ, ʚ ʢʦʡʪʦ ʢʦʝʬʠʮʠʝʥ-

ʪʲʪ ʥʘ ʯʝʣʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʩʝ ʧʨʦʤʝʥʷ ʚ ʪʝʩʝʥ ʜʠʘʧʘʟʦʥ. ʇʨʠ ʪʦʚʘ ʧʦʣʦʞʝʥʠʝ ʤʦʞʝʤ ʜʘ ʩʝ ʚʲʟ-

ʧʦʣʟʚʘʤʝ ʦʪ ʪʝʦʨʠʷʪʘ ʥʘ ʉʠʘʯʠ [2] ʠ ʜʘ ʩʝ ʨʘʙʦʪʠ ʩʲʩ ʩʨʝʜʝʥ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʯʝʣʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ 

ʟʘ ʧʦʩʦʯʝʥʠʷ ʩʢʦʨʦʩʪʝʥ ʜʠʘʧʘʟʦʥ. ʉʠʣʘʪʘ ʦʪ ʚʲʟʜʫʰʥʦ  ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 
2

1
ʛʨ ʚʲʟ

v
ɟ

2
i

xi xR f c-= , 

ʢʲʜʝʪʦ: ʛʨf  ʝ ʯʝʣʥʘʪʘ ʧʣʦʱ ʥʘ ʛʨʘʥʘʪʘʪʘ; ʚʲʟɟ  - ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʚʲʟʜʫʭʘ; xc  - ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʯʝʣ-

ʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ (0,645) [2]. 

ʆʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʝ ʜʘ ʩʝ ʦʪʯʝʪʝ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʤʘʩʘʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʛʦʨʝʥʝʪʦ 

ʥʘ ʟʘʨʷʜʘ, ʪʲʡ ʢʘʪʦ ʤʘʩʘʪʘ ʥʘ ʧʦʩʣʝʜʥʠʷ ʝ ʩʲʠʟʤʝʨʠʤʘ ʩ ʤʘʩʘʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ. 

ʊʝʢʫʱʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʤʘʩʘʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʠʟʨʘʟʘ: 

ʛʨ ʛʨ ʩʦʧim m dm= -ä , 

ʢʲʜʝʪʦ: ʩʦʧdmä  ʝ ʩʫʤʘʪʘ ʦʪ ʝʣʝʤʝʥʪʘʨʥʠʪʝ ʤʘʩʠ ʥʘ ʛʘʟʦʚʝʪʝ, ʠʟʪʠʯʘʱʠ ʧʨʝʟ ʩʦʧʣʦʪʦ ʦʪ ʥʘʯʘʣʦ-

ʪʦ ʥʘ ʛʦʨʝʥʝ ʥʘ ʟʘʨʷʜʘ ʜʦ ʪʝʢʫʱʠʷ ʤʦʤʝʥʪ. 

ʅʘ ʬʠʛ. 6. ʝ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʇɻ-9 ʧʦ ʚʨʝʤʝ ʥʘ ʫʩʢʦʨʷʚʘʥʝʪʦ ʡ 

ʦʪ ʨʝʘʢʪʠʚʥʠʷ ʜʚʠʛʘʪʝʣ.  

ʌʠʛ. 6. ʀʟʤʝʥʝʥʠʝ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʨʘʥʘʪʘʪʘ ʇɻ-9 

ʧʦ ʚʨʝʤʝ ʥʘ ʫʩʢʦʨʷʚʘʥʝʪʦ `ʠ ʦʪ ʨʝʘʢʪʠʚʥʠʷ ʜʚʠʛʘʪʝʣ 
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ʆʪ ʬʠʛ. 6 ʩʝ ʚʠʞʜʘ, ʯʝ ʤʘʢʩʠʤʫʤʲʪ ʥʘ ʢʨʠʚʘʪʘ ʝ ʪʦʯʥʦ 700 m/s. ʊʦʯʥʘʪʘ ʠʟʯʠʩʣʝʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʢʦʨʦʩʪʪʘ ʝ 701,95 m/s, ʢʦʝʪʦ ʱʝ ʨʝʯʝ, ʯʝ ʨʘʟʣʠʢʘʪʘ ʩʲʩ ʟʘʚʦʜʩʢʘʪʘ ʩʪʦʡʥʦʩʪ ʝ 0,27%. ʇʦʜʦʟʨʠ-

ʪʝʣʥʘ ʪʦʯʥʦʩʪ, ʥʦ ʪʦʚʘ ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʫʩʣʦʚʠʷ. 

ʇʦʢʘʟʘʥʠʪʝ ʩʨʘʚʥʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʜʘʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʧʨʠʟʥʘʝ 

ʟʘ ʚʠʩʦʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʪʨʝʰʥʦʙʘʣʠʩʪʠʯʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʘʢʝʪʥʠʪʝ ʜʚʠʛʘʪʝʣʠ ʩ ʪʚʲʨʜʦ ʛʦʨʠʚʦ. 

ʅʘ ʬʠʛ. 7 ʝ ʧʦʢʘʟʘʥ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʠʟʯʠʩʣʝʥʠʷʪʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʥʘʣʷʛʘʥʝʪʦ ʚ ʢʘʤʝʨʘʪʘ ʧʨʠ 

ʫʩʣʦʚʠʝ, ʯʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʣʠʥʝʡʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʛʦʨʝʥʝ ʥʘ ʛʦʨʠʚʦʪʦ ʝ ʠʟʧʦʣʟʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ 

ʡ ʦʪ ʥʘʣʷʛʘʥʝʪʦ (ʢu Ap= ). 

ʌʠʛ. 7. ʀʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʥʘʣʷʛʘʥʝʪʦ ʚ ʢʘʤʝʨʘʪʘ ʥʘ ʇɻ-9 

 

ʆʪ ʬʠʛʫʨʘʪʘ ʩʝ ʚʠʞʜʘ ʷʩʥʦ, ʯʝ ʨʝʟʫʣʪʘʪʲʪ ʟʘ ʥʘʣʷʛʘʥʝʪʦ ʝ ʢʘʪʘʩʪʨʦʬʘʣʝʥ, ʥʷʤʘ ʥʠʱʦ ʦʙʱʦ ʩ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ. ʊʦʚʘ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʜʦʧʫʩʥʝ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ ʥʘ ʛʦʨʠ-

ʚʦʪʦ ʧʨʠ ʤʘʣʢʠ ʥʘʣʷʛʘʥʠʷ ʜʦ 200-300 at. ʩʝ ʥʘʤʠʨʘ ʚ ʤʥʦʛʦ ʧʦ-ʧʨʦʩʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘ-

ʪʘ (13), ʦʪʢʦʣʢʦʪʦ ʦʪ ʥʘʣʷʛʘʥʝʪʦ. ʇʨʠ ʪʦʚʘ ʚʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ: ʥʝʦʙʭʦʜʠʤʦ ʣʠ ʝ ʜʘ ʩʝ ʪʲʨʩʠ ʩʣʦʞ-

ʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʣʷʛʘʥʝʪʦ, ʧʨʠ ʧʦʣʦʞʝʥʠʝ ʯʝ ʧʨʦʩʪʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘʚʘ 

ʜʦʩʪʘʪʲʯʥʦ ʪʦʯʝʥ ʨʝʟʫʣʪʘʪ. 

 

ʅʘʫʯʥʠ ʥʦʚʦʩʪʠ: 

1. ʇʨʝʜʩʪʘʚʝʥʦ ʝ ʥʦʚʦ ʫʨʘʚʥʝʥʠʝ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʚʲʪʨʝʰʥʦʙʘʣʠʩ-

ʪʠʯʥʠʷ ʧʨʦʮʝʩ (1). 

2. ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʚʲʪʨʝʰʥʦʙʘʣʠʩʪʠʯʥʠʷ 
ʧʨʦʮʝʩ, ʧʨʦʪʠʯʘʱ ʚ ʢʘʤʝʨʠʪʝ ʥʘ ʨʝʘʢʪʠʚʥʠʪʝ ʙʘʣʠʩʪʠʯʥʠ ʜʚʠʛʘʪʝʣʠ (ʨʘʢʝʪʥʠ ʜʚʠʛʘʪʝʣʠ ʩ ʪʚʲʨʜʦ 

ʛʦʨʠʚʦ), ʙʝʟ ʜʘ ʩʝ ʫʧʦʪʨʝʙʷʚʘʪ ʥʠʢʘʢʚʠ ʦʪʥʦʩʠʪʝʣʥʠ ʚʝʣʠʯʠʥʠ, ʢʘʪʦ: ʦʪʥʦʩʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 

ʠʟʛʦʨʷʣʦʪʦ ʛʦʨʠʚʦ ɣ, ʦʪʥʦʩʠʪʝʣʥʘ ʜʝʙʝʣʠʥʘ ʥʘ ʛʦʨʷʱʠʷ ʩʚʦʜ z  [3, 4]. ʠ ʜʨ. 

3. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʬʘʢʪʠ, ʜʘʚʘʱʠ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʠʟʜʠʛʥʝ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ 
ʥʘ ʛʦʨʠʚʦʪʦ ʧʨʠ ʤʘʣʢʠ ʥʘʣʷʛʘʥʠʷ ʩʝ ʥʘʤʠʨʘ ʚ ʤʥʦʛʦ ʧʦ-ʧʨʦʩʪʘ ʠ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫ-

ʨʘʪʘ (13), ʦʪʢʦʣʢʦʪʦ ʦʪ ʥʘʣʷʛʘʥʝʪʦ. 

ʇʦʩʣʝʜʥʦʪʦ ʪʚʲʨʜʝʥʠʝ ʩʝ ʧʨʝʜʩʪʘʚʷ ʦʪ ʘʚʪʦʨʘ ʢʘʪʦ ʭʠʧʦʪʝʟʘ, ʪʲʡ ʢʘʪʦ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʧʨʦʚʝʨʝʥʠ 

ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʧʦʜʨʦʙʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʦʨʝʥʝ, ʠ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʤʝʪʦʜʠʢʘ 

ʦʪ ʥʝʛʦ ʣʠʯʥʦ. 
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Abstract: The paper reveals contemporary challenges in front of supply systemss. Supply is 

considered as a function of solving certain tasks. The article discusses the essence, parameters and 

characteristics of providers. An exemplary algorithm for deciding on the type and number of providers 

is published. A structural diagram of the logistic support through outsourcing is presented. The 

advantages of using contractors are analyzed.  

 

Keywords: Logistics, supply system, supply chain, type and number of providers, outsourcing, 

contractors. 

 

1. Introduction  

The constant evolution of the challenges facing the security system, both national and international, is 

unconditionally a major driving force for the development of military capabilities. Modern security 

threats are a complex tangle of variable dangers. Increasingly important in our times, we find 

unfavorable phenomena and processes such as: international terrorism, local and regional conflicts, 

fragile or disintegrating states, cyber-threats, illicit trafficking in human beings and weapons, threats to 

energy supplies and their asymmetrical relations, forming an unfavorable environment for development. 

Additional factors with negative impacts are: continuous climate change, environmental degradation and 

consequent hazards, natural disasters and man-made accidents, pandemics, etc. While conventional 

military conflicts are more of a history, the flexible sharing of "hard" and "soft" tools (diplomacy, socio-

economic and cultural attractiveness) is becoming an important factor in achieving strategic goals in 

modern reality. 

 

2. The supply system in contemporary military conflicts 

2.1.  Strategy and logistics 

Undoubtedly, there is a close link between the strategy of conducting the military operation ("hard" 

force) and its logistics, which determines the development of the logistic system as a process based on 

military strategic and logistic solutions. In it the logistic system depends mainly on two strategic 

decisions: 

- Military formations readiness. 

- Supposed requirements for the implementation of comprehensive logistics. 

The first strategic decision determines the logistical challenges in function of the available of 

formationsô reaction time. It is fundamental in terms of the level of material stockpile, its scheduling, its 

retention in readiness for military use, the deadlines for triggering pre-concluded contracts, etc. The 

second solution is fundamental to the requirements of the logistic system during the operation (Figure 1). 

The built logistic system must ensure certain levels of autonomy, stability and mobility of the battle 

formations. [4]. 
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Figure ˉ 1. Influence of logistic system on the desired end statement 

 

A major challenge in front of logistic systems in modern military operations are supply and services. 

It is a basic functional logistical area which covers: organizing, conducting, coordinating and 

implementation of events in order to meet the needs of military materials and resources. 

The procurement system is built to timely and fully meet the material needs of the formations. Its 

optimal construction ensures reliable information on the available resources, their qualitative and 

quantitative status, the available stocks and the needs for the operation. 

Established supply chains are a collection of at least three elements: source of resources, supplier and 

user. Their continuous interaction securing the continuous movement of products, services, financial 

resources and information flows from and to consumers. They are considered to be internal (exist only 

for the needs of the military component of the operation), external (based on a comprehensive 

interaction between the military and civilian components) and mixed. In practice, it is virtually 

impossible to use any of the listed forms in pure form. The continuous interaction between them leads to 

the construction of a network of supply chains, which is characterized by numerous working links 

between physical and information flows, competences and abilities of the staff, as well as personal 

relationships. Their operation is based on common principles, taking into account the specific 

requirements of distributed material. The purely military supply chains aim to minimize distance 

between resources and their customers. This undoubtedly defines the requirements for reliability, 

flexibility and security. [6] 
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Decision ̄  1 

Basic procurement 

approaches (deliveries 

in/out zone of 

operations, deliveries 

from  

"external" sources)  

Decision ̄  3 

Balance 

 "efficiency-

effectivenessò 
 

Decision ̄  2 

Stocks (creation and 

maintenance, time  

limits)  

 

Decision ̄  4 

Sources of supply 

Supplying as a functional area of logistics in military operations is the solution of the four main tasks, 

which have been presented in Figure 2. 

Figure ˉ 2. Key solutions for supply 

Making a decision on the deliveries, their receipt in the operation area and the use of "external" 

sources is justified by the likely duration of the operation and the transport capabilities of the logistic 

formations. Part of the total amount of materials are in the formations (battles and logistics) during their 

deployment. Another part is obtained in the mission area, through local suppliers or through the 

mechanisms of multinational logistics. The third method is delivery with a source outside the operation 

area. In modern military conflicts the processes of supply are mix of alternatives. The likelihood that the 

ratio of preferences is reciprocal is minimal. Always one of the approaches will have a leading role. 

Applying variance in the choice of alternatives as well as their skillful combination contributes to the 

high sustainability, reliability and flexibility of the supply system and increases the logistic autonomy of 

the formations.  

The decision on stockpiling and echeloning of material means is directly related to the time of 

preparation of the formation and its upcoming tasks. Those with a high degree of readiness are pre-

stocked with the necessary material resources. For the rest, certain postponements are acceptable. 

However, there is a full synchronization in the provision of material and services within the time-

honored framework. There are two stock planning methodologies in NATO. The Level of Efforts 

methodology, based on the expected daily norms and the Target Oriented Methodology, which requires 

a minimum of 95% targeting and is independent of time. Applying the second method makes it possible 

to calculate stocks of material means decisive for the outcome of combat operations. The Sustaining 

Planning Module (SPM) module from the Logistics Functional Services (LOGFAS) software module is 

used to identify the minimal initial inventory of material resources. The same module is used to calculate 

the inventory needed for a long-term logistical supply of material resources. 

These two solutions correlate with the operational requirements. The "efficiency-effectiveness" 

balance solution is actually a way of balancing the needs and budgetary frameworks that are set in the 

planning of the operation. 

 

2.2. Types of suppliers and their role 

The decision for supply sources is hampered by the large number of suppliers in the field, quality and 

quantity requirements, deadlines and financial parameters. It is possible to use different types (national, 

local and multinational) and number (one, only two, many) suppliers. Their characteristics are presented 
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in Table 1 and the main parameters influencing their choice are presented in Table 2. Combinations of 

suppliers are available for use (complete or partial) of the supply chains. The choice of suppliers is a 

function of a high degree of uncertainty and unpredictability in the military operations and possible 

negative consequences in case of breach of commitments.  

Table ˉ 1  

Main features of type of suppliers  

 

National supplier Local supplier Multinational supplier 

Conduct national requirements 

for the goods and services 

provided 

They support peace building 

on their own territory 

Existence of cultural and 

linguistic differences 

Competitiveness and 

competition 

Provide shortened delivery 

time intervals, but lower 

quality may occur 

Need for interdependence, 

compatibility and coordination 

in the operation area 

High degree of influence of 

national resources 

They fulfill specific 

requirements 

Strong dependence on 

information exchange 

technologies 

Existence of compatibility, 

flexibility and coordination 

requirements with other 

providers in the operation area 

They work in hostile 

environments 

 

Lifecycle maintenance of 

specific national defense 

products 

 

Table ˉ 2  

Basic parameters of suppliers according to their number 

 

One 

supplier 

The only one 

supplier 

Two 

supplier 

Multiple  

supplier 

The need for high 

reliability and quality 

of supply 

The only possible 

supplier (monopolist) 

Ability to use local 

suppliers 

Supply of tangible 

assets and services 

under established 

standards 

Low supply chain 

flexibility  

Implementation of high 

specificity deliveries 

Capacity to create 

inventory 

Performance 

requirements 

Vulnerability of 

supply in the operation 

area 

Deliver high-

performance deliveries 

Opportunity to 

choose a vendor 

Alternate choice of 

supplier 

 

An exemplary decision-making algorithm for planning and building the logistic system, type and 

number of suppliers is presented in Figure 3. 
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Figure ˉ 3 Example algorithm for decision making on type and number of suppliers 

 

In modern military operations and the constant expansion of the need for a variety of material assets, 

the role of outsourcing on the planning and implementation of the "supply" functional area is inevitably 

increasing. Its indisputable advantages can be grouped into several areas: providing specialized services 

in the operation area, providing high-quality delivery and service delivery over a long period of time, 

low cost and opportunity to realize a wide range of services. [5] 

 

2.3. Contractors - an important element of supply chains 

Contractors are part of the complete logistic system for implementing outsourcing solutions. They 

minimize risks to the recovery of certain deficits but can not fully realize them. The ability to use them 

quickly requires resources to be stored and maintained in the required characteristics (qualitative and 

quantitative). This inevitably impedes their operations, being one of the prerequisites for building larger 

and cumbersome supply chains, creating and storing buffer stocks. The clear long-term vision of their 

use provides an appropriate timeframe and opportunities for smooth provision of resources and services 

that would facilitate and optimize the operational planning process. Their use leads to a reduction of 

"military" logistic personnel in the mission area, but on the other hand creates prerequisites to reduce the 

flexibility and sustainability of supply chains in unforeseen situations. An exemplary structural diagram 

of the logistic outsourcing process is presented in Figure 4. 

Despite the benefits this form of logistic provides, it hides its risks. Lessons learned from the EUFOR 

RD Congo operation show that, due to inefficient logistic intelligence, gaps in planning and practically 

missing controls, it has made it impossible to meet agreed deadlines and quality standards. 
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Figure ˉ 4. Structural scheme for logistic support through outsourcing. 

 

Possible early and accurate planning of contractors' activities as part of the overall logistic 

procurement system ensures a low logistical footprint on the overall planning and conduct of the 

operation. It takes into account all factors of strategic and operational planning and includes the 

following minimum requirements: 

-  Existence of difficulties in securing combat and/or logistic support in short or medium term; 

-  Opportunities for material shortages in the area of operation when increasing the duration of 

the operation; 

-  Opportunities to ensure the shortcomings in the short, medium and long term by using 

contractors; 

-  Ability to activate contractors and financial security of the process; 

-  Creating a reliable mechanism and procedures for controlling the activity of contractors; 

-  Plan for the withdrawal of contractors from the operational area and an alternative option 

for supplying resources and providing services to change the security environment. 
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Proper pre-planning of contractors' operations by phases of the operation would have the following 

advantages: 

-  Consistency and economy in the planning and financing of contractors' activities; 

-  Early identification of the financial parameters associated with the contractor's activity as a 

function of the duration of the operation; 

-  Define appropriate requirements for contractors' activity and financial parameters for this; 

-  Strict differentiation of the responsibilities of contractors and those of "military logistics", 

rights to use common techniques, procedures and mechanisms, order of interaction and mutual 

assistance; 

-  Defining a long-term vision for using contractors, defining requirements for them and ways 

to implement them. 

 

3. Conclusion 

The specificity of modern military operations places high requirements on the effective operation of 

the logistic system in all phases of the operation. The close interaction between the civilian and military 

logistic structures, as well as the use of contractors contributes to the realization of logistic support. 

Building sustainable supply chains would reduce the logistic footprint on operations. 
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1. ʋʚʦʜ 

ɺʲʧʨʝʢʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠʷ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʥʬʣʠʢʪʠ, ʦʩʠ-

ʛʫʨʷʚʘʥʝʪʦ ʥʘ ʣʦʛʠʩʪʠʯʥʘ ʘʚʪʦʥʦʤʥʦʩʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʦʩʪʘʚʘ ʛʣʘʚʥʘ ʟʘʜʘʯʘ ʧʨʝʜ ʦʨʛʘʥʠʪʝ ʟʘ 

ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʆʙʝʟʧʝʯʘʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ 

(ɹʇ ʠ ɺɺ), ʢʘʢʪʦ ʠ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʦʪʦ ʠʤ ʩʲʩʪʦʷʥʠʝ ʝ ʦʩʥʦʚʥʘ ʣʦʛʠʩʪʠʯʥʘ ʜʝʡʥʦʩʪ. 

ɺʲʧʨʝʢʠ ʧʨʝʜʧʦʣʘʛʘʝʤʘʪʘ ʠʤ ʥʠʩʢʘ ʧʦʪʨʝʙʥʦʩʪ, ʪʝ ʩʘ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ ʨʝʰʠʪʝʣʥʠ ʟʘ ʠʟʭʦʜʘ 

ʥʘ ʚʦʝʥʥʠʪʝ ʦʧʝʨʘʮʠʠ. 

2. ʉʥʘʙʜʷʚʘʥʝ ʩ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ ʚ ʦʧʝʨʘʮʠʠʪʝ 

ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʣʦʛʠʩʪʠʯʥʘ ʩʠʩʪʝʤʘ ʩ ʘʥʘʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʥʘ 

ʢʦʘʣʠʮʠʦʥʥʠʪʝ ʧʘʨʪʥʴʦʨʠ ʠ ʩ ʦʙʱʘʪʘ ʪʘʢʘʚʘ, ʠʟʛʨʘʜʝʥʘ ʚ ʟʦʥʘʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʝ ʙʝʟʩʧʦʨʥʦ ʩʨʝʜ-

ʩʪʚʦ ʟʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʷ ʬʘʢʪʦʨ ʚʲʨʭʫ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʦʧʝʨʘʮʠʷʪʘ. ʇʦʜʩʠʩʪʝʤʘʪʘ 

ʟʘ ʩʥʘʙʜʷʚʘʥʝ ʝ ʦʩʥʦʚʥʘ ʩʲʩʪʘʚʥʘ ʯʘʩʪ ʥʘ ʮʷʣʦʩʪʥʘʪʘ ʣʦʛʠʩʪʠʯʥʘ ʩʠʩʪʝʤʘ. ɿʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʥʝʡ-

ʥʦʪʦ ʫʩʪʦʡʯʠʚʦ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʪʷ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʣʘʥʠʨʘ-

ʥʝ, ʢʦʦʨʜʠʥʠʨʘʥʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʩʥʘʙʜʷʚʘʥʝʪʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ, ʧʨʠʣʘʛʘʡʢʠ ʜʝ-

ʬʠʥʠʨʘʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʬʦʨʤʠ ʠ ʧʨʠʥʮʠʧʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʩʠ ʯʨʝʟ ʠʟ-

ʧʦʣʟʚʘʥʝ ʥʘ ʠʟʛʨʘʜʝʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ. ʉʲʱʦ ʪʘʢʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 

ʧʨʠʪʝʞʘʚʘ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪʥʦʩʥʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʥʠ ʩʨʝʜʩʪʚʘ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʟʘʧʘʩʠ, ʪʷʭʥʦʪʦ ʩʲʭʨʘʥʷʚʘʥʝ, ʦʧʨʝʩʥʷʚʘʥʝ ʠ ʨʘʟʜʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ. ɿʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʣʦʛʠʩ-

ʪʠʯʥʘʪʘ ʘʚʪʦʥʦʤʥʦʩʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʚ ʟʦʥʘʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʝ ʫʜʘʯʥʦ ʢʦʣʠʯʝʩʪʚʘʪʘ ʤʘʪʝʨʠ-

ʘʣʥʠ ʩʨʝʜʩʪʚʘ ʜʘ ʩʝ ʟʘʚʠʰʘʚʘʪ. ʊʦʚʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʩʘʤʦʮʝʣ, ʘ ʜʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʠ 

ʦʯʘʢʚʘʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. 
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ʉʥʘʙʜʷʚʘʥʝʪʦ ʩ ɹʇ ʠ ɺɺ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʱʘʪʘ ʣʦʛʠʩʪʠʯʥʘ ʩʠʩʪʝʤʘ. ʊʦʟʠ 

ʧʨʦʮʝʩ ʝ ʩʲʧʨʦʚʦʜʝʥ ʩ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʛʦʣʷʤ ʦʙʝʤ ʦʪ ʪʦʚʘʨʦ-ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ, ʢʘʪʦ ʩʝ ʩʲʯʝʪʘ-

ʚʘʪ ʤʝʭʘʥʠʟʠʨʘʥʦʪʦ (ʧʨʝʜʠʤʥʦ ʚ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʩʢʣʘʜʦʚʝ ʠ ʩʥʘʙʜʠʪʝʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʦʧʝ-

ʨʘʪʠʚʥʦ ʥʠʚʦ) ʠ ʨʲʯʥʦʪʦ ʤʘʥʠʧʫʣʠʨʘʥʝ. ɼʦʧʲʣʥʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚʲʟʥʠʢʚʘʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ 

ʟʘ ʪʷʭʥʦʪʦ ʩʲʚʤʝʩʪʥʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʠ ʩʲʭʨʘʥʝʥʠʝ, ʧʨʠʝʤʘʥʝ ʠ ʠʟʧʨʘʱʘʥʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʝʛʣʘʤʝʥʪʥʠ ʨʘʙʦʪʠ, ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʤʠʪʥʠʯʝʩʢʠ ʧʨʦʮʝʜʫʨʠ ʠ ʜʨ.  

3. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʩʥʘʙʜʷʚʘʥʝʪʦ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʚ ʦʧʝʨʘʮʠʠʪʝ 

ɺʠʩʦʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʤʦʙʠʣʥʦʩʪ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʢʦʥʦʤʠʯʥʦ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠ ʧʨʠ ʩʪʨʠʢʪʥʦ ʩʧʘʟʚʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʚʩʝ ʧʦ-ʛʦʣʷʤʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ɹʇ ʠ ɺɺ ʠʟʧʦʣʟʚʘʥʠ ʚ ʦʧʝʨʘʮʠʠʪʝ, ʦʙʫʩʣʘʚʷ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʥʘʙ-

ʜʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʥʘʙʜʠʪʝʣʥʠʪʝ ʟʚʝʥʘ.  

ɽʜʠʥ ʦʪ ʧʦʜʭʦʜʠʪʝ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʦ ʩʥʘʙʜʷʚʘʥʝ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʝ ʜʝʬʠ-

ʥʠʨʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʂʦʤʧʣʝʢʪʠ ʦʪ ʙʦʡʥʠ ʧʨʠʧʘʩʠ (ʂɹʇ). ʇʦʜ ʂɹʇ ʩʝ ʨʘʟʙʠʨʘ ʩʲʚʢʫʧʥʦʩʪ 

ʦʪ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʩ ʨʘʟʣʠʯʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʘ ʮʷʣʦʪʦ ʠʣʠ ʩʘʤʦ ʟʘ ʦʩʥʦʚʥʦʪʦ 

ʚʲʦʨʲʞʝʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ, ʨʘʚʥʘ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʠʤ ʧʦʪʨʝʙʥʦʩʪ ʠ ʦʙʝʜʠʥʝʥʘ ʚ ʝʜʥʘ 

ʠʣʠ ʥʷʢʦʣʢʦ ʪʦʚʘʨʥʠ ʝʜʠʥʠʮʠ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʂɹʇ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʥʷʢʦʠ ʦʩʥʦʚʥʠ 

ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʝʩʢʠ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʪʷʭ ʢʘʪʦ: ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞ-

ʜʫ ʥʘʣʠʯʥʠʪʝ ʚ ʂɹʇ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʪʷʭ; ʥʘʣʠʯʠʝ ʚ ʩʲʩʪʘʚʘ 

ʥʘ ʂɹʇ ʩʘʤʦ ʥʘ ʪʝʟʠ ʙʦʡʥʠ ʧʨʠʧʘʩʠ, ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ ʟʘ ʦʛʥʝʚʦ 

ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʪʠʚʥʠʢʘ, ʘ ʜʨʫʛʠʪʝ ʚʠʜʦʚʝ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʦʪ ʙʦʝʢʦʤʧʣʝʢʪʘ ʥʘ ʩʪʨʝʣʢʦʚʠʪʝ ʩʠʩ-

ʪʝʤʠ ʜʘ ʩʝ ʜʦʩʪʘʚʷʪ ʧʦ ʦʪʜʝʣʥʠ ʟʘʷʚʢʠ; ʂɹʇ ʥʘ ʩʲʭʨʘʥʷʚʘʥʠ ʚ ʅʘʮʠʦʥʘʣʝʥ ʧʦʜʜʲʨʞʘʱ ʝʣʝʤʝʥʪ 

(ʅʇɽ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʂɹʇ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʥʩʫʤʘʪʦʨʠ ʥʘ ʙʦʡʥʠ ʧʨʠʧʘ-

ʩʠ; ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʙʝʟ ʧʨʝʦʙʨʘʟʫʚʘʥʝ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʰʠ-

ʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʠ ʫʥʠʚʝʨʩʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʫʝʜʨʷʚʘʥʝ ʥʘ ʪʦʚʘʨʥʠʪʝ ʝʜʠʥʠʮʠ; ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʤʝʭʘʥʠʟʘʮʠʷ ʥʘ ʪʦʚʘʨʦ-ʨʘʟʪʦʚʘʨʥʠʪʝ ʨʘʙʦʪʠ ʩ ʤʘʢʩʠʤʘʣʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ; ʧʨʠʝʤʣʠʚʘ ʩʪʦʡʥʦʩʪ. ʇʨʝʜʚʠʜ ʠʟʣʦʞʝʥʦʪʦ ʟʘ ʩʲʱʥʦʩʪʪʘ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʧʦʩʦʙʘ 

ʟʘ ʩʥʘʙʜʷʚʘʥʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʂɹʇ ʠ ʠʟʭʦʞʜʘʡʢʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʠʟʧʲʣ-

ʥʠʪʝʣʥʘʪʘ ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʩʥʘʙʜʷʚʘʥʝ ʩ ʤʘʪʝʨʠʘʣʥʠ ʨʝʩʫʨʩʠ ʚ ʯʘʩʪʪʘ ʡ ʟʘ ʩʥʘʙʜʷʚʘʥʝ ʩ ʙʦʡʥʠ ʧʨʠ-

ʧʘʩʠ ʠ ʦʪ ʤʘʩʘʪʘ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʟʘ ɹɹɻ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ 

ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʜʘ ʩʝ ʪʦʚʘʨʷʪ ʠ ʩʲʭʨʘʥʷʚʘʪ ʚ ʢʦʥʪʝʡʥʝʨʠʪʝ ʚ ʩʥʘʙʜʠʪʝʣʥʠʪʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ. ɺ ʪʘʙʣʠʮʘ 1 ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʣʦʛʠʩʪʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʚʠʜʦʚʝ ʢʦʥʪʝʡʥʝʨʠ. 

ʊʘʙʣʠʮʘ 1 

ɺʠʜʦʚʝ ʢʦʥʪʝʡʥʝʨʠ  
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20 ft. ʩʪʘʥʜʘʨʪʝʥ ʢʦʥʪʝʡʥʝʨ 

5,900 ʤ 

19'4" 

2,350 ʤ 

7'8" 

2,393 ʤ 

7'10" 

2,342 ʤ 

7'8" 

2,280 ʤ 

7'6" 

 32,2 ʢʫʙ.ʤ. 

1,172 Cft 

2 230 ʢʛ 

4,916 Lbs 

21 770 ʢʛ 

   47,900 Lbs 

40 ft. ʩʪʘʥʜʘʨʪʝʥ ʢʦʥʪʝʡʥʝʨ 

12,036 ʤ 

39'5" 

2,350 ʤ 

7'8" 

2,393 ʤ 

7'10" 

2,342 ʤ 

7'8" 

2,280 ʤ 

7'6" 

  67,7 ʢʫʙ.ʤ. 

2,390 Cft 

3 700 ʢʛ 

8,160 Lbs 

26 780 ʢʛ 59,040 

Lbs 

20 ft. (Open top) ʦʪʚʦʨʝʥ ʢʦʥʪʝʡʥʝʨ 

5,894 ʤ 
19'4" 

2,311 ʤ 
7'7" 

2,354 ʤ 
7'8" 

2,286 ʤ 
7'6" 

2,184 ʤ 
7'2" 

 32,23ʢʫʙ.ʤ. 
1,136 Cft 

2 400 ʢʛ 
5,280 Lbs 

21 600 ʢʛ 
  47,620 Lbs 

40 ft. (Open top) ʦʪʚʦʨʝʥ ʢʦʥʪʝʡʥʝʨ 

12,028 ʤ 

39'5" 

2,350 ʤ 

7'8" 

2,345 ʤ 

7'8" 

2,341 ʤ 

7'8" 

2,274 ʤ 

7'5" 

  65,5 ʢʫʙ.ʤ. 

2,350 Cft 

3 850 ʢʛ 

8,490 Lbs 

26 630 ʢʛ 

 58,710 Lbs 

40 ft. (High Cube) ʦʪʚʦʨʝʥ ʢʦʥʪʝʡʥʝʨ 

12,036 ʤ 

39'5" 

2,350 ʤ 

7'8" 

2,697 ʤ 

8'10" 

2,338 ʤ 

7'8" 

2,585 ʤ 

8'5" 

  76,3 ʢʫʙ.ʤ. 

2,694 Cft 

3 970 ʢʛ 

8,750 Lbs 

26 510 ʢʛ 

  58,450 Lbs 

20 ft. (Flat Rack) ʢʦʥʪʝʡʥʝʨ 

5,620 ʤ 
18'5" 

2,200 ʤ 
7'3" 

2,233 ʤ 
7'4" 

   
2 530 ʢʛ 

5,578 Lbs 
21 470 ʢʛ 

  47,333 Lbs 

40 ft. (Flat Rack) ʢʦʥʪʝʡʥʝʨ 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   132 

12,080 ʤ 

39'7" 

2,438 ʤ 

6'10" 

2,103 ʤ 

6'5" 
   

5 480 ʢʛ 

  12,081 Lbs 

39 000 ʢʛ 

  85,800 Lbs 

ʀʟʪʦʯʥʠʢ: http://www.morfey-logistics.com/bg/menyu-spetsifikatsiya-na-morski-

konteyneri.html?start=1 

 

ʉʪʘʥʜʘʨʪʥʠʪʝ ʢʦʥʪʝʡʥʝʨʠ ʩʘ ʠʟʚʝʩʪʥʠ ʠ ʢʘʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʢʦʥʪʝʡʥʝʨʠ. ʊʝ ʩʘ ʟʘʪʚʦʨʝʥʠ 

ʢʦʥʪʝʡʥʝʨʠ ʠ ʩʝ ʜʝʣʷʪ ʥʘ: 

-  ʉʪʘʥʜʘʨʪʥʠ ʢʦʥʪʝʡʥʝʨʠ ʩ ʚʨʘʪʘ ʚ ʝʜʠʥʠʷ ʠʣʠ ʠ ʚ ʜʚʘʪʘ ʢʨʘʷ. 

-  ʉʪʘʥʜʘʨʪʥʠ ʢʦʥʪʝʡʥʝʨʠ ʩ ʚʨʘʪʘ ʚ ʝʜʠʥʠʷ ʠʣʠ ʠ ʚ ʜʚʘʪʘ ʢʨʘʷ ʠ ʩʪʨʘʥʠʯʥʠ ʚʨʘʪʠ ʧʦ ʮʷ-

ʣʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʝʡʥʝʨʘ ʦʪ ʝʜʥʘʪʘ ʠʣʠ ʠ ʦʪ ʜʚʝʪʝ ʤʫ ʩʪʨʘʥʠ. 

-  ʉʪʘʥʜʘʨʪʥʠ ʢʦʥʪʝʡʥʝʨʠ ʩ ʚʨʘʪʘ ʚ ʝʜʠʥʠʷ ʠʣʠ ʠ ʚ ʜʚʘʪʘ ʢʨʘʷ ʠ ʚʨʘʪʘ ʦʪ ʝʜʥʘʪʘ ʠʣʠ ʠ ʦʪ 

ʜʚʝʪʝ ʤʫ ʩʪʨʘʥʠ. 

ʆʩʚʝʥ ʪʦʚʘ, ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʩʪʘʥʜʘʨʪʥʠ ʢʦʥʪʝʡʥʝʨʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʧʦ ʨʘʟʤʝʨʠ ʠ ʪʝʛʣʦ, ʚ ʟʘ-

ʚʠʩʠʤʦʩʪ ʦʪ ʰʠʨʦʢʠʷ ʩʠ ʜʠʘʧʘʟʦʥ. ʆʙʠʢʥʦʚʝʥʦ ʪʝ ʩʘ 20-ʬʫʪʦʚʠ ʠʣʠ 40-ʬʫʪʦʚʠ. 

ʉʪʝʥʠʪʝ ʥʘ "Open top" ʢʦʥʪʝʡʥʝʨʠʪʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʡ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʛʦʬʨʠʨʘʥʘ ʣʘʤʘʨʠʥʘ. 

ʇʦʜʲʪ ʝ ʜʲʨʚʝʥ. ʇʦʢʨʠʚʲʪ ʝ ʥʘʧʨʘʚʝʥ ʦʪ ʨʘʟʛʣʦʙʷʝʤʠ ʛʨʝʜʠ, ʧʦʢʨʠʪʠ ʩ ʙʨʝʟʝʥʪ, ʢʦʥʟʦʣʘʪʘ ʥʘ ʚʨʘ-

ʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʚʲʨʪʘ. ʊʝʟʠ ʜʚʝ ʩʪʨʫʢʪʫʨʥʠ ʦʩʦʙʝʥʦʩʪʠ ʟʥʘʯʠʪʝʣʥʦ ʦʧʨʦʩʪʷʚʘʪ ʧʨʦʮʝʩʘ ʥʘ ʪʦʚʘ-

ʨʝʥʝ ʠ ʨʘʟʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʥʪʝʡʥʝʨʘ. ʄʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʝ ʢʦʥʪʝʡʥʝʨʲʪ ʜʘ ʩʝ ʪʦʚʘʨʠ ʠ ʨʘʟʪʦʚʘʨʚʘ ʦʪ-

ʛʦʨʝ ʠʣʠ ʧʨʝʟ ʚʨʘʪʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʨʘʥ ʠʣʠ ʜʨʫʛ ʧʦʜʝʤʝʥ ʤʝʭʘʥʠʟʲʤ, ʢʦʛʘʪʦ ʧʦʢʨʠʚʲʪ ʝ ʩʚʘʣʝʥ 

ʠ ʢʦʥʟʦʣʘʪʘ ʥʘ ʚʨʘʪʘʪʘ ʝ ʟʘʚʲʨʪʷʥʘ. ʄʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʮʝʣʪʘ ʥʘ ʨʘʟʛʣʦʙʷʝʤʠʪʝ ʛʨʝʜʠ ʥʘ 

ʧʦʢʨʠʚʘ ʥʝ ʝ ʩʘʤʦ ʜʘ ʧʦʜʜʲʨʞʘʪ ʙʨʝʟʝʥʪʘ, ʥʦ ʜʦʧʨʠʥʘʩʷʪ ʠ ʟʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʢʦʥʪʝʡʥʝʨʘ. ʍʘʣ-

ʢʠʪʝ ʟʘ ʦʩʠʛʫʨʠʪʝʣʥʠʪʝ ʚʲʞʝʪʘ, ʩ ʢʦʠʪʦ ʪʦʚʘʨʲʪ ʩʝ ʦʙʝʟʦʧʘʩʷʚʘ, ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʥʦʩʝʱʠʪʝ 

ʛʦʨʥʠ ʠ ʜʦʣʥʠ ʩʪʨʘʥʠʯʥʠ ʛʨʝʜʠ, ʢʘʢʪʦ ʠ ʚ ʲʛʣʦʚʠʪʝ ʦʧʦʨʠ ʥʘ ʢʦʥʪʝʡʥʝʨʘ. ʏʨʝʟ ʪʷʭ ʩʝ ʦʙʝʟʦʧʘʩʷ-

ʚʘʪ ʪʦʚʘʨʠ ʜʦ 1000 ʢʛ. 

"High Cube" ʢʦʥʪʝʡʥʝʨʠʪʝ ʩʘ ʧʦʜʦʙʥʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ, ʥʦ ʩʘ ʧʦ-ʚʠʩʦʢʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʩʪʘʥ-

ʜʘʨʪʥʠʪʝ ʢʦʥʪʝʡʥʝʨʠ, ʯʠʷʪʦ ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʝ 2591 ʤʤ (8'6"), "High Cube" ʢʦʥʪʝʡʥʝʨʠʪʝ ʩʘ 

ʚʠʩʦʢʠ 2896 ʤʤ (9'6"). "High Cube" ʢʦʥʪʝʡʥʝʨʠʪʝ ʥʦʨʤʘʣʥʦ ʩʘ ʩ ʜʲʣʞʠʥʘ 40 ʬʫʪʘ, ʥʦ ʧʦʥʷʢʦʛʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʠ 45-ʬʫʪʦʚʠ ʢʦʥʪʝʡʥʝʨʠ. 

"Flat rack" ʢʦʥʪʝʡʥʝʨʠʪʝ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʢʘʪʦ ʜʲʨʚʝʥʘ ʧʦʜʦʚʘ ʧʣʘʪʬʦʨʤʘ, ʦʢʦʣʦ ʢʦʷʪʦ ʠʤʘ ʥʦ-

ʩʝʱʘ ʤʝʪʘʣʥʘ ʨʘʤʢʘ, ʠ ʜʚʝ ʚʝʨʪʠʢʘʣʥʠ ʩʪʝʥʠ ʚ ʜʚʘʪʘ ʢʨʘʷ, ʢʦʠʪʦ ʩʘ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʝʥʠ. ʊʝʟʠ 

ʩʪʝʥʠ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʩʪʘʙʠʣʥʠ, ʟʘ ʜʘ ʦʩʠʛʫʨʷʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʧʦʜʨʝʞʜʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʢʦʥ-

ʪʝʡʥʝʨʘ ʦʪ ʪʦʟʠ ʪʠʧ, ʟʘʝʜʥʦ ʩ ʪʦʚʘʨʘ, ʝʜʠʥ ʚʲʨʭʫ ʜʨʫʛ. ʆʙʠʢʥʦʚʝʥʦ "flat rack" ʢʦʥʪʝʡʥʝʨʠʪʝ ʩʘ 20-

ʬʫʪʦʚʠ ʠʣʠ 40-ʬʫʪʦʚʠ. ʍʘʣʢʠʪʝ ʟʘ ʦʩʠʛʫʨʠʪʝʣʥʠʪʝ ʚʲʞʝʪʘ, ʩ ʢʦʠʪʦ ʪʦʚʘʨʲʪ ʩʝ ʦʙʝʟʦʧʘʩʷʚʘ, ʩʘ 

ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʥʦʩʝʱʠʪʝ ʩʪʨʘʥʠʯʥʠ ʛʨʝʜʠ, ʚ ʲʛʣʦʚʠʪʝ ʦʧʦʨʠ ʠ ʥʘ ʧʦʜʘ ʥʘ ʢʦʥʪʝʡʥʝʨʘ. ʏʨʝʟ 

ʪʷʭ ʩʝ ʦʙʝʟʦʧʘʩʷʚʘʪ ʪʦʚʘʨʠ ʜʦ 2000 ʢʛ ʟʘ 20-ʬʫʪʦʚʠʪʝ ʠ ʜʦ 4000 ʢʛ ʟʘ 40-ʬʫʪʦʚʠʪʝ ʢʦʥʪʝʡʥʝʨʠ. [3] 

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʘʪʝʨʠʘʣʥʠʪʝ ʨʝʩʫʨʩʠ, ʥʘʪʦʚʘʨʝʥʠ ʚ ʢʦʥʪʝʡʥʝʨʠ-

ʪʝ, ʟʘʚʠʩʠ ʦʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ, ʥʘʪʦʚʘʨʝʥʠ ʩ ʪʝʟʠ ʜʝʡʥʦʩʪʠ, ʦʪ ʥʘʣʠʯʥʠʪʝ ʩʨʝʜʩʪʚʘ 

ʟʘ ʪʦʚʘʨʦ-ʨʘʟʪʦʚʘʨʥʠʪʝ ʨʘʙʦʪʠ ʠ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʣʠʯʥʠʷ ʩʲʩʪʘʚ. ʊʝʟʠ ʜʝʡʥʦʩʪʠ ʝ ʮʝʣʝʩʲʦʙʨʘʟ-

ʥʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʝʤʘʥʝ, ʩʲʭʨʘʥʝʥʠʝ, ʧʦʜʚʦʟ ʠ ʧʨʝʜʘʚʘʥʝ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʙʦʡʥʠ ʧʨʠʧʘʩʠ, ʩʲʛʣʘʩʥʦ ʧʦʪʨʝʙʥʦʩʪʪʘ ʟʘ 1-2 ʜʥʠ. ɿʘ ʮʝʣʪʘ ʪʦ ʪʨʷʙʚʘ ʜʘ ʨʘʟʧʦʣʘʛʘ 

ʩʲʩ ʩʲʦʪʚʝʪʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʪʦʚʘʨʦ-ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ ʥʘ ʢʦʥʪʝʡʥʝʨʠ, 

ʢʘʪʦ ʥʘʡ-ʜʦʙʨʘʪʘ ʦʧʮʠʷ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʥʪʝʡʥʝʨʦʚʦʟʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʪʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ 

ʢʦʥʪʝʡʥʝʨʠʪʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ ʤʦʨʩʢʠ ʠ/ʠʣʠ ʚʲʟʜʫʰʝʥ ʪʨʘʥʩʧʦʨʪ. 

ɼʨʫʛ ʧʦʜʭʦʜ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʥʘʙʜʷʚʘʥʝʪʦ ʩ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʝ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠ-

ʤʘʣʥʦ ʝʬʝʢʪʠʚʥʘ ʭʘʨʤʦʥʠʟʘʮʠʷ. ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʪʙʨʘʥʘ ʧʨʝʟ 2010 ʛ. ʩʪʘʨʪʠʨʘ ʧʨʦʛʨʘʤʘ 

ʟʘ ʭʘʨʤʦʥʠʟʘʮʠʷ ʥʘ ʙʦʝʧʨʠʧʘʩʠ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ ʬʦʨʫʤ ʠ ʪʝʤʘʪʠʯʥʠ ʩʠʤʧʦʟʠʫʤʠ ʥʘ ʥʘʮʠʦʥʘʣʥʠ 

ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ɹʇ ʠ ɺɺ ʥʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ. ʊʷ ʦʙʭʚʘʱʘ ʮʷʣʘʪʘ ʛʘʤʘ ɹʇ ʠ ʨʘʟʛʣʝʞʜʘ ʚʩʠʯʢʠ 

ʜʝʡʥʦʩʪʠ ʩ ʪʷʭ (ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ, ʩʲʭʨʘʥʝʥʠʝ, ʦʙʩʣʫʞʚʘʥʝ ʠ ʜʨ.) ʧʨʠ ʩʪʨʠʢʪʥʦ ʩʧʘʟʚʘʥʝ ʥʘ ʫʩʣʦʚʠ-

ʷʪʘ ʟʘ ʟʜʨʘʚʦʩʣʦʚʥʠ ʠ ʙʝʟʦʧʘʩʥʠ ʫʩʣʦʚʠʷ ʥʘ ʪʨʫʜ. ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʨʝʟʫʣʪʘʪʠ, ɸʛʝʥʮʠ-

ʷʪʘ ʨʘʟʯʠʪʘ ʥʘ ʢʦʨʝʢʪʥʦ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʙʦʝʧʨʠʧʘʩʠʪʝ ʠ ʚʟʨʠʚʥʠ-

ʪʝ ʚʝʱʝʩʪʚʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ. ɹʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʙʦʝʧʨʠʧʘʩʠʪʝ ʠ ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚ 

ʧʨʦʝʢʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʚ 3 ʘʩʧʝʢʪʘ: ʦʧʝʨʘʪʠʚʝʥ, ʬʠʥʘʥʩʦʚ ʠ ʠʥʜʫʩʪʨʠʘʣʝʥ. ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʭʘʨʤʦ-

ʥʠʟʘʮʠʷ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʝʟʠ ʘʩʧʝʢʪʠ, ʢʘʢʪʦ ʠ ʮʷʣʦʩʪʥʘ ʪʘʢʘʚʘ, ʙʠ ʜʦʚʝʣʦ ʜʦ ʤʘʢʩʠʤʘʣʥʘ ʦʧʝʨʘ-

http://www.morfey-logistics.com/bg/menyu-spetsifikatsiya-na-morski-konteyneri.html?start=1
http://www.morfey-logistics.com/bg/menyu-spetsifikatsiya-na-morski-konteyneri.html?start=1
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ʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʚʲʚ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ, ʢʘʩʘʝʱʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʩ ɹʇ ʠ 

ɺɺ, ʜʦʨʠ ʜʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʱʠ ʧʘʟʘʨʠ. ʇʨʘʢʪʠʯʝʩʢʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʢʦʥʬʝʨʝʥ-

ʮʠʠ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʘ ʤʨʝʞʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʦʨʛʘʥʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʙʦʝʧʨʠʧʘ-

ʩʠʪʝ-ɽʄʅʆɹɹʇ (European Network of National Safety Authorities on Ammunition-ENNSA), ʢʦʷʪʦ 

ʨʘʙʦʪʠ ʚ ʪʷʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ɻʨʫʧʘʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʙʦʝʧʨʠʧʘʩʠʪʝ ʥʘ ʅɸʊʆ-ɻʉɹʇ (CNAD 

Ammunition Safety Group-ASG) ʠ ʝʢʩʧʝʨʪʠʪʝ ʥʘ ʩʪʨʘʥʠʪʝ-ʫʯʘʩʪʥʠʯʢʠ. ɿʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʘʤʙʠʮʠ-

ʠʪʝ ʩʠ ɽʄʅʆɹɹʇ ʨʘʟʨʘʙʦʪʚʘ ʧʲʪʥʘ ʢʘʨʪʘ, ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛʫʨʘ 1.  

 

 

ʌʠʛʫʨʘ 1. ʇʲʪʥʘ ʢʘʨʪʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʦ ʭʘʨʤʦʥʠʟʘʮʠʷ 

ʥʘ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ. 

 

ɻʣʘʚʥʠʪʝ ʮʝʣʠ ʧʨʝʜ ʭʘʨʤʦʥʠʟʘʮʠʷʪʘ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʩʘ: ʇʦʩʪʠʛʘʥʝʪʦ 

ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʝʬʝʢʪʠʚʥʘ ʭʘʨʤʦʥʠʟʘʮʠʷ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷʪʘ ʩ ʜʲʣʛʦʚʨʝʤʝʥʥʦ ʚʣʠʷʥʠʝ 

ʜʝʡʥʦʩʪʠʪʝ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ; ʇʦʚʠʰʘʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʢʘʢʪʦ ʥʘ ʥʘʮʠʦ-

ʥʘʣʥʦ ʥʠʚʦ, ʪʘʢʘ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʘ ʩʨʝʜʘ ʠ ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʜʝʡʥʦʩ-

ʪʠʪʝ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ. 

ʋʩʧʝʰʥʘʪʘ ʜʝʡʥʦʩʪ ʧʦ ʧʨʦʝʢʪʘ ʝ ʬʫʥʢʮʠʷ ʦʪ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

-  ʆʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʝʢʩʧʝʨʪʠ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʠ ʦʙʤʷʥʘ 

ʥʘ ʦʧʠʪ; 

-  ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʙʦʝʧ-

ʨʠʧʘʩʠʪʝ; 

-  ɸʥʘʣʠʟ ʥʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʧʨʦʮʝʜʫʨʠ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ 

ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʘ ʩʨʝʜʘ; 

-  ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ; 

-  ɸʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʫʢʠ ʦʪ ʧʨʘʢʪʠʢʘʪʘ; 

-  ɸʥʘʣʠʟʠʨʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʧʨʘʢʪʠʢʠ, ʥʘʜʛʨʘʞʜʘʥʝʪʦ ʠʤ ʜʦ ʤʝʞʜʫʥʘ-

ʨʦʜʥʠ ʪʘʢʠʚʘ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠʤ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. 

ʅʘʮʠʦʥʘʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʠʪʝ ʙʲʜʝʱʠ ʟʘʧʣʘʭʠ ʟʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʩʠ-

ʛʫʨʥʦʩʪ, ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʫʯʘʩʪʠʝ ʥʘ ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʚ ʙʲʜʝʱʠ ʢʦʥʬʣʠʢʪʠ ʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʚʦ-

ʝʥʥʠ ʙʶʜʞʝʪʠ. ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʲʣʥʘ ʭʘʨʤʦʥʠʟʘʮʠʷ ʧʦ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ɽɸʆ ʝ ʥʝʦʙʭʦʜʠʤ ʟʘʜʲʣ-

ʙʦʯʝʥ ʘʥʘʣʠʟ ʥʘ ʩʧʦʤʝʥʘʪʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʬʘʢʪʦʨʠ ʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʦʙʱʠ ʪʘʢʠʚʘ ʟʘ ɽʉ. 

ʂʣʘʩʠʬʠʢʘʮʠʷʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʩʝ ʦʙʦʩʥʦʚʘʚʘ ʥʘ ʜʚʘ ʘʩʧʝʢʪʘ, ʢʘʪʦ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʠ-

ʥʠʤʘʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʷʥʘ ʦʪ ʩʪʨʘʥʘʪʘ ʫʯʘʩʪʥʠʢ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʘ ʩʨʝʜʘ: 

-  ɺʠʜ ʥʘ ʙʦʝʧʨʠʧʘʩʘ ʠ ʩʲʩʪʘʚʷʱʠʪʝ ʛʦ ʝʣʝʤʝʥʪʠ, ʩʲʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ; 

ʍʘʨʤʦʥʠʟʠʨʘʱʠ 

ʜʦʢʣʘʜʠ 

ʇʘʢʝʪ ʦʪ ʤʠʥʠʤʘʣ-

ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪ 

ɹʣʠʟʢʦʩʨʦʯʝʥ 

ʧʝʨʠʦʜ 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ 

ʩʪʘʥʜʘʨʪʠ  

ʇʨʦʚʝʞʜʘʥʝ ʥʘ 

ʪʝʩʪʦʚʝ ʠ ʦʮʝʥʢʘ  

ʉʨʝʜʥʦʩʨʦʯʝʥ 

ʧʝʨʠʦʜ 

ʍʘʨʤʦʥʠʟʠʨʘʮʠʷ ʠ ʨʝʘʣʠʟʠʨʘʥʝ 

ʥʘ ʩʪʘʥʜʘʨʪʠ  

ʍʘʨʤʦʥʠʟʠʨʘʥʝ ʥʘ ʠʟʠʩʢʚʘ-

ʥʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ɼʲʣʛʦʩʨʦʯʝʥ 

ʧʝʨʠʦʜ 

ʎʝʥʪʨʘʣʠʟʠʨʘʥʘ ʝʚʨʦʧʝʡʩʢʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʙʦʡʥʠ 

ʧʨʠʧʘʩʠ  
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ʉʲʚʤʝʩʪʥʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ 

AAS3P-10: ʇʨʝʥʦʩʠʤʠ ʟʝʥʠʪʥʦʨʘʢʝʪʥʠ ʢʦʤʧʣʝʢʩʠ 
 

10-ʪʘ ʩʝʨʠʷ: 

ʈɸʂɽʊʀ 
AAS3P-11: ʈʘʢʝʪʠ ʠʟʩʪʨʝʣʚʘʥʠ ʦʪ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ 

ʠʣʠ ʧʦʜ ʚʦʜʘ 

AAS3P-12: ʈʘʢʝʪʠ ʠʟʩʪʨʝʣʚʘʥʠ ʦʪ ʚʲʟʜʫʭʦʧʣʘʚʘʪʝʣ-

ʥʠ ʩʨʝʜʩʪʚʘ 

 

AAS3P-20: ɻʦʣʷʤʦʢʘʣʠʙʨʝʥʠ 

 

20-ʪʘ ʩʝʨʠʷ: 

ɸʄʋʅʀʎʀʀ 

 

AAS3P-21: ʉʨʝʜʥʦʢʘʣʠʙʨʝʥʠ 

 

AAS3P-22: ʄʘʣʢʦʢʘʣʠʙʨʝʥʠ 

 

AAS3P-23: ʄʠʥʦʭʚʲʨʛʘʯʥʠ 

 

AAS3P-30: ʉʧʦʤʘʛʘʪʝʣʥʠ ʘʚʠʘʮʠʦʥʥʠ 

 

30-ʪʘ ʩʝʨʠʷ: 

ɼʈʋɻʀ 

 

AAS3P-31: ʉʧʦʤʘʛʘʪʝʣʥʠ ʚʦʝʥʥʦʤʦʨʩʢʠ 

 

AAS3P-32: ʉʧʦʤʘʛʘʪʝʣʥʠ ʧʦʚʲʨʭʥʦʩʪʥʠ 

 

AAS3P-23: ʅʦʩʠʤʠ ʩʧʦʤʘʛʘʪʝʣʥʠ 

-  ʆʮʝʥʢʘ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ, ʦʙʭʚʘʱʘʱʘ ʚʩʠʯʢʠ ʬʘʟʠ ʦʪ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜ ʙʦʝʧʨʠʧʘʩ. 

ʇʲʨʚʦʥʘʯʘʣʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʮʝʣʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʧʨʠʝʤʣʠʚ ʨʠʩʢ ʦʪ ʩʘʤʦʚʟʨʠʚʷʚʘʥʝ ʠ ʩʘ-

ʤʦʟʘʜʝʡʩʪʚʘʥʝ ʥʘ ʩʪʘʨʪʦʚʠ ʜʚʠʛʘʪʝʣʠ. ɿʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠ ʝ ʥʝʦʙʭʦʜʠʤʘ ʢʦʨʝʢʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʚʩʠʯʢʠ ʢʦʤʧʣʝʢʪʦʚʘʱʠ ʝʣʝʤʝʥʪʠ, ʚʠʜ ʥʘ ʚʟʨʠʚʥʦʪʦ ʚʝʱʝʩʪʚʦ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʦʣʠʛʦʥʥʠ ʠʟʧʠʪʚʘ-

ʥʠʷ. ɺʩʠʯʢʠ ʙʦʝʧʨʠʧʘʩʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʠʟʠʩʢʚʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʦ-ʩʪʘʨʠ ʦʙʨʘʟʮʠ, ʥʝʩʲʚʤʝʩʪʠʤʠ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ, ʚʲʟʥʠʢʚʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪ ʦʪ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʆʪʯʠʪʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ ʮʝʣʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ. ʊʷ ʦʙʭʚʘʱʘ 

ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪ, ʫʜʘʨ, ʚʠʙʨʘʮʠʠ, ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʠ ʜʨ.  

ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʲʣʥʘ ʭʘʨʤʦʥʠʟʘʮʠʷ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʩʪʨʠʢʪʥʦʪʦ ʩʧʘʟʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ, ʩʲʛ-

ʣʘʩʥʦ ʬʠʛʫʨʘ 2.  

 

ʌʠʛʫʨʘ 2. ʉʲʚʤʝʩʪʥʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ. 

 

ɺ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʥʘʩʦʢʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʩʥʘʙ-

ʜʷʚʘʥʝ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʦʪ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʝʩʪʦʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ 

ʩʨʝʜʩʪʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʯʨʝʟ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʢʦʷʪʦ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘ 

ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʚʲʟʤʦʞʝʥ ʨʘʡʦʥ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʝʨʘʮʠʷ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʥʦʚʠʪʝ ʢʦʥʮʝʧʮʠʠ ʟʘ ʜʦʩʪʘʚʢʠ ʧʦʟʚʦʣʷʚʘʪ ʟʥʘʯʠʪʝʣ-

ʥʦ ʩʲʢʨʘʱʝʥʠʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʘ ʚ ʥʘʣʠʯʥʦʩʪ ʚʲʚ ʚʦʡʩʢʠʪʝ ʟʘ ʦʧʝʨʘʮʠʷʪʘ ʜʦ ʥʝ-

ʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ, ʢʘʪʦ ʠʥʪʝʛʨʠʨʘʪ ʫʩʠʣʠʷʪʘ ʠ ʫʚʝʣʠʯʘʚʘʪ ʜʝʣʘ ʥʘ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʘʪʘ ʣʦʛʠʩʪʠʢʘ 

ʥʘ ʪʝʘʪʲʨʘ ʥʘ ʜʝʡʩʪʚʠʝ. ʊʝ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʦ  ʥʘʤʘʣʷʚʘʥʝ ʥʘ  ñʣʦʛʠʩʪʠʯʥʠʷ ʦʪʧʝʯʘʪʲʢò 
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ʚ ʪʝʘʪʲʨʘ ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʦʩʠʛʫʨʷʚʘʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʣʦʛʠʩʪʠʯʥʘ ʘʚʪʦʥʦʤʥʦʩʪ. ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʨʦʩʣʝ-

ʜʷʚʘʥʝ ʥʘ ʟʘʧʘʩʠʪʝ ʨʝʘʣʠʟʠʨʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʨʠʥʮʠʧʘ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʠʤ ʧʦ 

ʮʷʣʘʪʘ ʩʥʘʙʜʠʪʝʣʥʘ ʚʝʨʠʛʘ. 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʨʘʟʷʪ ʚ ʩʣʝʜ-

ʥʦʪʦ: 

- ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʤʝʩʪʥʦʩʪʪʘ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʪʨʘʥʩʧʦʨʪʥʠ ʩʨʝʜʩʪʚʘ, ʢʘʪʦ ʠ ʪʝʟʠ ʟʘ ʪʦʚʘʨʦ-ʨʘʟʪʦʚʘʨʥʠ ʜʝʡʥʦʩʪʠ (ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʪʘʢʠʚʘ); 

- ʉʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʨʝʜʩʪʚʘ; 

- ʆʧʝʨʘʪʠʚʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʥʘʙʜʠʪʝʣʥʠʷ ʧʦʪʦʢ. 

ʉʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ: 

- ʀʟʧʨʘʱʘʥʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʢʲʤ ʦʪʜʝʣʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʝʜʠʥʠʮʘ ʠʣʠ ʪʨʘʥʩ-

ʧʦʨʪʥʘ ʛʨʫʧʘ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ; 

-  ɿʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ ʢʲʤ ʦʙʱʘʪʘ ʙʘʟʘ ʜʘʥʥʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʣʦʛʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ; 

-  ɿʘ ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʨʲʱʘʥʝ ʥʘ ʤʝʩʪʦʨʘʟʧʦʣʦʞʝʥʠʝ-

ʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʨʝʜʩʪʚʘ; 

-  ʇʦʢʘʟʚʘʥʝ ʥʘ ʠʟʤʠʥʘʪʠʷ ʤʘʨʰʨʫʪ, ʭʘʨʘʢʪʝʨʥʠ ʛʝʦʛʨʘʬʩʢʠ ʪʦʯʢʠ ʠ ʧʦʟʠʮʠʠ ʥʘ ʩʥʘʙʜʠ-

ʪʝʣʥʠʪʝ ʤʦʜʫʣʠ ʚʲʨʭʫ ʢʘʨʪʘ ʧʦʜʣʦʞʢʘ ʯʨʝʟ ʩʲʦʪʚʝʪʥʘʪʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ; 

-  ʉʲʟʜʘʚʘʥʝ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʦʢʣʘʜʠ, ʩʧʨʘʚʢʠ ʠ ʜʨʫʛʠ ʩʧʨʘʚʦʯʥʠ ʜʦʢʫʤʝʥʪʠ ʦʪʥʦʩʥʦ 

ʩʥʘʙʜʷʚʘʥʝʪʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʩ ʙʦʡʥʠ ʧʨʠʧʘʩʠ ʠ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ. 

ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʩʠʩʪʝʤʘʪʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʨʝʜʩʪʚʘ ʜʘ ʝ ʧʨʠʣʦ-

ʞʠʤʘ ʢʘʢʪʦ ʚ ʩʪʘʮʠʦʥʘʨʥʠ ʫʩʣʦʚʠʷ, ʪʘʢʘ ʠ ʦʪ ʧʦʜʚʠʞʝʥ ʢʦʤʘʥʜʝʥ ʧʫʥʢʪ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʘʟ-

ʣʠʯʥʠ ʦʧʝʨʘʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʨʘʜʠʦʯʝʩʪʦʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (Radio Frequency Identification-RFID) ʝ ʥʘʡ-

ʰʠʨʦʢʦʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʝʨʠʛʘʪʘ ʟʘ ʜʦʩʪʘʚʢʠ. ʈʘʟʨʘʙʦʪʝʥ ʝ 

ʧʨʦʝʢʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ (Automatic vehicle 

Identification-AVI), ʢʦʡʪʦ ʝ ʧʨʠʣʦʞʠʤ ʚʲʚ ʚʩʠʯʢʠ ʬʘʟʠ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʪʦ ʧʨʠʜʚʠʞʚʘʥʝ. ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʧʨʦʝʢʪʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʢʘʨʛʦ ʪʦʚaʨʠ. ɿʘ ʨʝʘʣʠʟʠʨʘʥʝ 

ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʪʦʚʘʨʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʩʣʝʜʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʨʝʢʚʠʟʠʪʠ: ʯʝʩʪʦʪʥʦʤʦʜʝʣʠʨʘ-

ʥʠ ʠʟʣʲʯʚʘʪʝʣ ʠ ʧʨʠʝʤʥʠʢ, ʜʝʢʦʜʠʨʘʱʘ ʩʠʩʪʝʤʘ, ʝʣʝʢʪʨʦʥʝʥ ʧʨʦʜʫʢʪʦʚ ʢʦʜ, ʠʤʝ ʥʘ ʦʙʝʢʪʘ ʠ ʬʠ-

ʟʠʯʝʩʢʠ ʝʟʠʢ ʟʘ ʤʘʨʢʠʨʘʥʝ. 

ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ ʩʲʯʝʪʘʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʠ ʥʘ ʩʠʩ-

ʪʝʤʘ ʟʘ ʤʘʨʢʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣ ʥʘ ʤʘʪʝʨʠʘʣʥʠʪʝ ʩʨʝʜʩʪʚʘ. ʇʦʩʣʝʜʥʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʩʠʛʫʨʷ-

ʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩ ʧʲʣʥʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʠʜʚʠʞʚʘʥʝ, 

ʨʘʟʚʨʲʱʘʥʝ ʠ ʧʦʜʜʨʲʞʢʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʝʜʠʥ ʠ ʩʲʱʠ ʚʦʝʥʥʠ ʧʨʦʮʝʜʫʨʠ ʠ ʧʨʘʚʠʣʘ ʚ ʤʠʨʥʦ ʠ ʚʦ-

ʝʥʥʦ ʚʨʝʤʝ. ʉʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ  ʝ ʠʥʪʝʛʨʠʨʘʥʘ ʩʲʩ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʝʚʦʟʚʘʥʝ ʥʘ ʪʦʚʘʨʠ, ʟʘ ʜʘ ʤʦ-

ʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʘʢʪʦ ʟʘ ʚʭʦʜʷʱʠʪʝ, ʪʘʢʘ ʠ ʟʘ ʠʟʭʦʜʷʱʠʪʝ ʪʨʘʥʩ-

ʧʦʨʪʠ. ʆʩʚʝʥ ʪʦʚʘ, ʪʷ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʧʨʦ-

ʮʝʩʠʪʝ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ/ʧʦʣʫʯʘʚʘʥʝ, ʨʘʟʚʨʲʱʘʥʝ, ʧʦʜʜʨʲʞʢʘ ʠ ʦʪʪʝʛʣʷʥʝ, ʜʘʥʥʠ ʟʘ ʜʚʠʞʝʥʠʝʪʦ 

ʥʘ ʦʙʝʢʪʠʪʝ, ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʘʢʪʦ ʠ ʥʘʚʨʝʤʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʜʦ ʩʲʦʪ-

ʚʝʪʥʦʪʦ ʢʦʤʘʥʜʚʘʥʝ. 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʉʥʘʙʜʷʚʘʥʝʪʦ ʚ ɹʇ ʠ ɺɺ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʦʙʱʘʪʘ ʩʥʘʙʜʠʪʝʣʥʘ ʚʝʨʠʛʘ ʠʟʛʨʘʜʝʥʘ ʚ ʟʦʥʘʪʘ ʥʘ ʦʧʝ-

ʨʘʮʠʷʪʘ, ʢʘʪʦ ʩʲʩʪʘʚʥʘ ʯʘʩʪ ʥʘ ʮʷʣʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ-

ʪʘ. ɻʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʚʠʜ, ʢʘʣʠʙʲʨ ʠ ʥʘʯʠʥ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ɹʇ, ʢʘʢʪʦ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʠʤ 

ʟʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʠ ʩʲʭʨʘʥʝʥʠʝ ʩʘ ʫʪʝʞʥʷʚʘʱʠ ʬʘʢʪʦʨʠ ʧʨʠ ʧʣʘʥʠʨʘʥʝ ʠ ʨʝʘ-

ʣʠʟʠʨʘʥʝ ʥʘ ʩʥʘʙʜʷʚʘʥʝʪʦ. ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʝʩʲʤʥʝʥʦ ʙʠ ʧʦʚʠʰʠʣʦ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʨʛʘʥʠ. 
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ʌɸʂʊʆʈʀ, ɺʃʀʗɽʑʀ ʅɸ ʆɻʅɽɺɸʊɸ ʇʆɼɼʈʒɾʂɸ ɺ ʆʇɽʈɸʎʀʀʊɽ 
 

ʈʘʜʦʩʣʘʚ ɹ. ʏʘʣʲʢʦʚ, ɼʠʣʷʥ ʂ. ʄʘʨʢʦʚ 
 

 

ɸʥʘʣʠʟʲʪ ʥʘ ʩʝʛʘʰʥʘʪʘ ʚʦʝʥʥʘ ʠ ʧʦʣʠʪʠʯʝʩʢʘ ʩʠʪʫʘʮʠʷ ʚ ʩʚʝʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʪʝʥ-

ʜʝʥʮʠʠʪʝ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʪʝ ʧʨʦʮʝʩʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 10-20 ʛʦʜʠʥʠ ʝ ʚʲʟʤʦʞʥʘ 

ʙʦʨʙʘ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʧʦ ʩʚʝʪʘ, ʯʠʡʪʦ ʦʩʥʦʚʥʠ ʧʨʠʯʠʥʠ ʩʘ: ʧʦʣʠʪʠʯʝʩʢʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ, ʝʥʝʨ-

ʛʠʡʥʠ, ʪʝʨʠʪʦʨʠʘʣʥʠ, ʝʪʥʠʯʝʩʢʠ, ʨʝʣʠʛʠʦʟʥʠ, ʢʘʪʦ ʞʝʣʘʥʠʝʪʦ ʠʤ ʜʘ ʨʘʟʨʝʰʘʪ ʧʨʦʪʠʚʦʨʝʯʠʷʪʘ 

ʧʦʤʝʞʜʫ ʠʤ ʱʝ ʙʲʜʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʦʝʥʥʘ ʩʠ-

ʣʘ
28

. 

ʊʦʚʘ ʚʦʜʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʬʘʢʪʘ, ʯʝ ʚʦʡʥʘʪʘ ʥʘ ʙʲʜʝʱʝʪʦ ʩʪʘʚʘ ʚʦʡʥʘ ʥʘ ʠʥʪʝʣʝʢʪʘ, ʪʝʭʥʦʣʦ-

ʛʠʠʪʝ, ʢʦʥʬʨʦʥʪʘʮʠʷ, ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ! 

ʊʝʟʠ ʧʘʨʘʤʝʪʨʠ, ʥʘʣʘʛʘʪ ʥʝ ʩʘʤʦ ʚʥʠʤʘʪʝʣʥʦʪʦ ʠʤ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘʤʠʨʘʥʝ 

ʥʘ ʘʜʝʢʚʘʪʥʠ ʨʝʰʝʥʠʷ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʣʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʦʪʙʨʘʥʠʪʝʣʥʠ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʮʝʣʠ ʥʘʡ-ʚʝʯʝ ʩʥʠʞʘʚʘʥʝ ʥʘ ʙʦ-

ʝʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʧʨʦʪʠʚʦʩʪʦʷʱʠʪʝ ʩʠʣʠ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʩʲʚʤʝʩʪʥʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ 

ʩʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩʢʠ, ʚʦʝʥʥʦʚʲʟʜʫʰʥʠʪʝ, ʚʦʝʥʥʦʤʦʨʩʢʠʪʝ ʠ ʩʧʝʮʠʘʣʥʠʪʝ ʩʠʣʠ, ʧʦ ʚʦʝʥʥʠʪʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ, ʦʙʝʢʪʠʪʝ ʠ ʜʨʫʛʠ ʮʝʣʠ ʥʘ ʧʨʦʪʠʚʦʩʪʦʷʱʠʪʝ ʩʠʣʠ, ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʢʪʠʯʝʩʢʠ ʠʣʠ 

ʦʧʝʨʘʪʠʚʥʠ ʮʝʣʠ. 

ʆʩʦʙʝʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʦʧʝʨʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ ʧʨʦ-

ʮʝʩ, ʥʝʡʥʘʪʘ ʜʠʥʘʤʠʢʘ ʠ ʤʘʥʝʚʨʝʥʦʩʪ ʟʘʚʠʩʠ ʦʪ ʦʛʨʦʤʝʥ ʙʨʦʡ ʬʘʢʪʦʨʠ, ʯʠʝʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʭʦ-

ʜʘ ʠ ʨʝʟʫʣʪʘʪʘ ʦʪ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ ʯʝʩʪʦ ʩʪʘʚʘ ʥʝʝʜʥʦʟʥʘʯʥʦ ʠ ʧʦʚʠʰʘʚʘ ʩʪʝʧʝʥʪʘ ʥʘ ʥʝʩʠʛʫʨ-

ʥʦʩʪ ʥʘ ʩʲʱʘʪʘ. ʇʦʣʦʞʝʥʠʝʪʦ, ʨʘʟʚʠʚʘʱʦ ʩʝ ʚ ʭʦʜʘ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʛʦʣʷʤʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʦʪ ʚʨʲʟʢʠ ʠ ʦʪʥʦʰʝʥʠʷ, ʘ ʥʝʛʦʚʠʷʪ ʩʧʝʮʠʬʠʯʝʥ ʘʥʘʣʠʟ ʝ ʥʘʡ-ʪʨʫʜʥʠʷʪ ʠ ʦʪʛʦʚʦʨʝʥ ʤʦ-

ʤʝʥʪ ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʜʘʜʝʥʘ ʦʧʝʨʘʮʠʷ. 

ʂʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʘ 1, ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ 

ʚ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ, ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ, ʥʦ ʥʘʡ-ʟʥʘʯʠʤʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʘʯʠʥʠʪʝ, ʧʦ 

ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʚʲʨʰʚʘ ʪʷ. 

                                                                 
28 ɺʦʝʥʥʘ ʩʠʣʘ  ʝ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʬʠʮʠʘʣʥʦ ʫʧʲʣʥʦʤʦʱʝʥʘ ʦʪ ʩʫʚʝʨʝʥʥʘ ʜʲʨʞʘʚʘ ʜʘ ʠʟʧʦʣʟʚʘ ʩʤʲʨʪʦʥʦʩʥʘ ʠʣʠ ʥʝʩʤʲʨʪʦʥʦʩʥʘ ʩʠʣʘ ʠ ʦʨʲʞʠʷ, ʟʘ ʟʘʱʠ-

ʪʠ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʜʲʨʞʘʚʘʪʘ. 
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ʌʠʛ. 1. ʌʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʦʧʝʨʘʮʠʠ 

 

ɺʩʷʢʘ ʝʜʥʘ ʩʪʨʘʥʘ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʥʘ ʚʦʜʝʥʝ ʥʘ ʦʧʝʨʘʮʠʷ, ʥʦ ʩʪʝʧʝʥʪʘ ʥʘ 

ʚʣʠʷʥʠʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚʲʨʭʫ ʧʦʩʦʢʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʡ ʱʝ ʙʲʜʝ ʨʘʟʣʠʯʥʘ, ʪʲʡ ʢʘʪʦ ʱʝ 

ʟʘʚʠʩʠ ʦʪ ʠʩʢʘʥʠʷ ʨʝʟʫʣʪʘʪ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ, ʦʙʚʲʨʟʚʘʡʢʠ ʩʝ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦ-

ʚʠʷ ʥʘ ʩʠʪʫʘʮʠʷʪʘ ʦʙʫʩʣʘʚʷʱʠ ʩʝ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ. 

ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʚʦʝʥʥʠ ʦʧʝʨʘʮʠʠ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʘʢʪʠʚʥʦ ʠ ʩʲʟʥʘʪʝʣʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷ-

ʥʝ/ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʦʪ ʇʉ, ʧʨʝʩʣʝʜʚʘʱ ʦʧʝʨʘʪʠʚʥʠʪʝ ʩʠ ʮʝʣʠ. ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʢʣʶʯʲʪ ʢʲʤ ʫʩ-

ʧʝʭʘ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʥʝʥʘʜʚʘʱʠʷ ʬʘʢʪʦʨ. ʉʤʘʯʢʚʘʱʘʪʘ ʩʠʣʘ ʥʘ ʧʲʨʚʠʷ ʦʛʥʝʚʠ ʥʘʣʝʪ ʤʦʞʝ 

ʜʘ ʠʟʥʝʥʘʜʘ ʇʉ, ʜʘ ʛʠ ʜʝʟʦʨʛʘʥʠʟʠʨʘ, ʜʘ ʛʠ ʜʦʚʝʜʝ ʜʦ ʧʲʣʥʘ ʦʙʲʨʢʘʥʦʩʪ, ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʦʩʠʛʫʨʠ ʘʜʝʢʚʘʪʥʘ ʩʲʧʨʦʪʠʚʘ, ʢʦʝʪʦ ʙʝʟ ʩʲʤʥʝʥʠʝ ʱʝ ʧʦʚʣʠʷʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʠ ʥʘ ʤʘʱʘʙʠʪʝ ʥʘ ʪʝʭʥʠʪʝ ʟʘʛʫʙʠ. ʊʦʚʘ ʟʥʘʯʠʪʝʣʥʦ ʱʝ ʦʪʩʣʘʙʠ ʛʨʫʧʠʨʘʥʝʪʦ ʥʘ 

ʇʉ ʠ ʟʥʘʯʠʪʝʣʥʦ ʱʝ ʥʘʤʘʣʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʠʤ ʟʘ ʚʲʟʜʝʡʩʪʚʠʝ ʧʨʠ ʧʦʩʣʝʜʚʘʱʠ ʜʝʡʩʪʚʠʷ ʦʪ ʩʪʨʘʥʘ 

ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠʣʠ. 

ɼʨʫʛ ʬʘʢʪʦʨ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʝ ʚʨʝʤʝʪʦ, ʢʘʪʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ  ʥʘ ʩʲʙʠʪʠʷʪʘ. 

ɺʦʝʥʥʘʪʘ ʠʩʪʦʨʠʷ ʠʟʦʙʠʣʩʪʚʘ ʦʪ ʤʥʦʛʦ ʧʨʠʤʝʨʠ, ʢʦʛʘʪʦ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ 

ʦʧʝʨʘʮʠʠ ʝ ʙʠʣʦ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʜʲʨʞʘʪ ʦʩʥʦʚʥʠʪʝ ʛʨʫʧʠʨʦʚʢʠ ʥʘ ʇʉ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ, ʟʘ ʜʘ ʩʝ 

ʩʧʝʯʝʣʠ ʚʨʝʤʝ ʩ ʮʝʣ ʧʨʝʛʨʫʧʠʨʘʥʝ ʠ ʢʦʥʮʝʥʪʨʠʨʘʥʝ ʥʘ ʚʦʡʩʢʠ ʟʘ ʧʦʩʣʝʜʚʘʱʠ ʠ ʝʚʝʥʪʫʘʣʥʠ ʜʝʡʩ-

ʪʚʠʷ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʘʢʪʠʚʥʠʪʝ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ ʤʦʞʝ ʜʘ 

ʩʝ ʦʢʘʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʟʘ ʪʷʭʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʚʦʜʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ 

ʥʘ ʤʘʪʝʨʠʘʣʥʠʪʝ, ʪʝʭʥʠʯʝʩʢʠʪʝ, ʝʥʝʨʛʠʡʥʠʪʝ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʨʘʟʭʦʜʠ ʠ ʥʘʡ-ʚʝʯʝ ʯʦʚʝʰʢʠ ʟʘʛʫʙʠ. 

ɺʘʞʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ ʦʢʘʟʚʘ ʭʘʨʘʢ-

ʪʝʨ̡ʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ. ʂʦʦʨʜʠʥʠʨʘʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʛʨʫʧʠ ʦʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʠ ʚʠʜʦʚʝ 

ʩʠʣʠ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʚ ʩʣʫʯʘʡ ʥʘ ʝʜʠʥʩʪʚʦ ʧʨʠ ʨʘʟʙʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ, ʟʘʜʘʯʠʪʝ ʠ ʨʝʜʘ ʥʘ ʪʷʭʥʦʪʦ 

ʠʟʧʲʣʥʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʚʨʝʤʝʪʦ. ʊʦʚʘ ʝʜʠʥʩʪʚʦ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʫʤʝʣʦ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 

ʢʦʤʘʥʜʚʘʥʝʪʦ, ʫʧʨʘʚʣʝʥʠʝʪʦ, ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʠʪʝ. 

ʆʧʠʪʲʪ ʦʪ ʤʠʥʘʣʠ ʛʦʜʠʥʠ ʠ ʦʩʦʙʝʥʦ ʦʪ ʩʢʦʨʦʰʥʠ ʚʦʝʥʥʠ ʢʦʥʬʣʠʢʪʠ ʜʘʚʘ ʤʥʦʛʦ ʧʨʠʤʝʨʠ, ʢʦ-

ʛʘʪʦ ʩʪʨʘʥʘʪʘ, ʢʦʷʪʦ ʠʤʘ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʚ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʚʲʦʨʲʞʝʥʘ ʙʦʨʙʘ, ʙʲʜʝ ʧʦʙʝʜʝʥʘ ʚ ʩʣʝʜʩʪ-

ʚʠʝ ʥʘ ʩʣʘʙʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʢʦʤʘʥʜʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ. ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʥʬʣʠʢʪʠ ʠʟʠʩʢ-

ʚʘʥʠʷʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʪʘʚʘʪ ʦʱʝ ʧʦ-ʩʪʨʦʛʠ. ʊʦʚʘ ʩʝ ʧʨʝʚʲʨʥʘ ʚ ʝʜʠʥ ʠ ʩʲʱ ʨʝʰʘʚʘʱ ʬʘʢʪʦʨ ʢʘʢ-

ʪʦ ʟʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ, ʪʘʢʘ ʠ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʥʠʚʘʪʘ ʥʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ. ʅʠʚʦʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʘ 

ʧʦʜʜʨʲʞʢʘ ʩʲʱʦ ʦʢʘʟʚʘ ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʘ ʥʘ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ 

ʉʠʣʠ ʠ ʩʨʝʜʩʪʚʘ 

ʍʘʨʘʢʪʝʨ ʥʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝʪʦ 

ɺʨʝʤʝ 

ʌʘʢʪʦʨ 

 

ʀʟʥʝʥʘʜʘ 
ʅʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ 

ʠ ʩʪʘʙʠʣʥʦʩʪ ʥʘ 

ʚʦʝʥʥʠʪʝ ʦʧʝʨʘʮʠʠ 

ʆʢʦʣʥʘ ʩʨʝʜʘ 

ɹʦʡʥʘ ʦʮʝʥʢʘ ɺʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʛʨʫʧʠʨʦʚʢʘʪʘ ʥʘ 

ʇʉ 

ʌʘʢʪʦʨʠ, ʚʣʠ̫-

ʝʱʠ ʥʘ ʦʛʥʝʚʘʪʘ 
ʧʦʜʜʨʲʞʢʘ 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 
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ʟʘʚʠʩʠ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʲʦʨʲʞʝʥʠʷ, ʢʘʢʪʦ ʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 

ʙʦʡʥʠʪʝ ʠʤ ʧʦʪʝʥʮʠʘʣʠ. 

ʅʘʡ-ʚʘʞʥʠʷʪ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʫʧʨʘʞʥʷʚʘ ʜʦʤʠʥʠʨʘʱʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʫʨʩʘ ʠ ʨʝʟʫʣʪʘʪʘ ʥʘ ʦʛʥʝ-

ʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʩʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ, ʩ ʢʦʠʪʦ ʨʘʟʧʦʣʘʛʘʪ. ʉʨʝʜʩʪʚʘʪʘ ʫʚʝ-

ʣʠʯʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʤʦʱ ʥʘ ʩʠʣʠʪʝ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʩʪʨʘʥʘ. 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʤʘʥʴʦʚʲʨʘ, ʦʩʠʛʫʨʷʚʘʪ ʭʘʨʤʦʥʠʯʥʦ ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʙʦʡ-

ʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʘ ʦʛʥʝʚʘʪʘ ʤʦʱ, ʟʘʱʠʪʘʪʘ ʠ ʤʘʥʝʚʨʝʥʦʩʪʪʘ, ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 

ʮʝʣʪʘ ʥʘ ʚʦʝʥʥʠʪʝ ʦʧʝʨʘʮʠʠ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ. 

ɺ ʩʲʚʨʝʤʝʥʥʘʪʘ ʚʦʝʥʥʘ ʠʩʪʦʨʠʷ ʪʘʢʠʚʘ ʧʨʠʤʝʨʠ ʩʘ ʚʦʝʥʥʠʪʝ ʢʦʥʬʣʠʢʪʠ ʚ ɻʨʫʟʠʷ, ʉʠʨʠʷ ʠ ʋʢ-

ʨʘʡʥʘ. ʂʘʢʚʠʪʦ ʠ ʜʘ ʩʘ ʚʲʟʛʣʝʜʠʪʝ ʠ ʩʠʤʧʘʪʠʠʪʝ ʥʘ ʝʢʩʧʝʨʪʠʪʝ, ʘʥʘʣʠʟʠʨʘʱʠ ʩʠʣʥʠʪʝ ʠ ʩʣʘʙʠʪʝ 

ʩʪʨʘʥʠ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʩʪʨʘʥʠʪʝ ʚ ʢʦʥʬʣʠʢʪʘ ʚ ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʋʢʨʘʡʥʘ, ʪʝ ʩʝ ʩʲʛʣʘʩʷʚʘʪ, ʯʝ 

ʧʦʜʦʙʥʦ ʥʘ ʩʲʙʠʪʠʷʪʘ ʥʘ ʠʟʪʦʯʥʠʷ ʬʨʦʥʪ ʧʦ ʚʨʝʤʝ ʥʘ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ, ʦʩʦʙʝʥʦʩʪʪʘ ʥʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʠ ʨʝʣʝʬʘ ʦʢʘʟʚʘʪ ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ 

ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʩʪʘʚʘʪ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʚʣʠʷʝʱ ʚʲʨʭʫ ʦʧʝʨʘʮʠʷʪʘ. 

ʂʘʪʦ ʦʩʥʦʚʥʠ ʧʦʜʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʩʘ ʦʧʨʝʜʝʣʷʱʠ ʟʘ ʦʛʥʝʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩ-

ʪʚʘʪʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʩʝ ʦʪʢʨʦʷʚʘʪ:  

- ʭʘʨʘʢʪʝʨʘ ʥʘ ʮʝʣʪʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʱʠʪʝʥʦʩʪ ʦʪ ʦʛʥʝʚʦ ʚʲʟʜʝʡʩʪʚʠʝ;  

- ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʨʘʟʷʚʘʥʝ (ʫʥʠʱʦʞʘʚʘʥʝ, ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ ʠ ʜʨ.); 

- ʚʠʜ ʥʘ ʦʛʲʥʷ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ; 

- ʢʘʣʠʙʲʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʨʠʚʣʠʯʘʥʠʪʝ ʟʘ ʩʪʨʝʣʙʘ ʩʨʝʜʩʪʚʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ (ʤʠʥʦʭ-

ʚʲʨʛʘʯʢʠ, ʘʨʪʠʣʝʨʠʡʩʢʠ ʩʠʩʪʝʤʠ, ʈʉɿʆ, ʨʘʢʝʪʥʠ ʢʦʤʧʣʝʢʩʠ); 

- ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʚʠʜʘ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ, ʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ; 

- ʫʩʣʦʚʠʷʪʘ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʪʷ (ʚʨʝʤʝ, ʨʘʟʩʪʦʷʥʠʝ ʥʘ ʩʪʨʝʣʙʘʪʘ, ʩʧʦʩʦʙ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 
ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ ʟʘ ʩʪʨʝʣʙʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ, ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʨʝʣʙʘʪʘ 

ʠ ʪ.ʥ.). 

ʉʨʝʜ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜ-

ʜʨʲʞʢʘ ʚ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ ʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʢʦʷʪʦ ʦʙʭʚʘʱʘ:  

- ʙʨʦʡ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʦʙʝʢʪʠ, 

- ʪʷʭʥʦʪʦ ʛʝʦʛʨʘʬʩʢʦ ʨʘʟʧʦʣʦʞʝʥʠʝ (ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʪʝʭʥʠʷ ʦʙʭʚʘʪ), 

- ʥʘʣʠʯʠʝʪʦ ʥʘ ʫʷʟʚʠʤʠ ʪʦʯʢʠ, ʪʷʭʥʘʪʘ ʦʧʘʩʥʦʩʪ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ,  

- ʥʠʚʦʪʦ ʥʘ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʩʲʦʨʲʞʝʥʠʷʪʘ ʩ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ ʠ ʜʨ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʮʝʣʠʪʝ ʠʤʘʪ ʟʥʘʯʠʪʝʣʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʪʘʢʲʚ ʠʥʜʠʢʘʪʦʨ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ, ʪʲʡ ʢʘʪʦ ʥʘʥʝʩʝʥʠʪʝ ʱʝʪʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʇʉ. 

ʅʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʚʦʝʥʥʠʪʝ ʦʧʝʨʘʮʠʠ ʝ ʬʘʢʪʦʨ, ʚʣʠʷʝʱ ʮʷʣʦʩʪʥʦ ʚʲʨʭʫ 

ʪʷʭ, ʪʲʡ ʢʘʪʦ ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʨʛʘʥʠʟʠʨʘʥʦʪʦ ʠ ʥʘʚʨʝʤʝʥʥʦ ʚʣʠʟʘʥʝ ʚʲʚ ʚʦʝʥ-

ʥʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘ ʚʦʡʩʢʠʪʝ (ʩʠʣʠʪʝ) ʠ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʲʟʣʦʞʝʥʠʪʝ ʟʘʜʘʯʠ. 

ʉʪʝʧʝʥʪʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝʢʠ ʚʠʜ ʩʠʛʫʨʥʦʩʪ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʘ ʦʪ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ ʝ ʨʘʟʣʠʯʥʘ ʠ 

ʟʘʚʠʩʠ ʦʪ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʩʠʪʫʘʮʠʷ. ɸʢʦ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʠʪʫʘʮʠʷʪʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʪʘʙʠʣʥʦ 

ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʥʘʙʜʷʚʘʥʝ ʥʘ ʚʦʡʩʢʠʪʝ (ʩʠʣʠʪʝ) ʩ ʤʘʪʝʨʠʘʣʥʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, ʪʦʛʘʚʘ ʚʣʠ-

ʷʥʠʝʪʦ ʥʘ ʪʦʟʠ ʬʘʢʪʦʨ ʱʝ ʙʲʜʝ ʩʪʘʙʠʣʥʦ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʫʩʣʦʞʥʷʚʘʥʝʪʦ ʥʘ ʩʠʪʫʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʩʥʘʙʜʷʚʘʥʝ ʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʪʦʚʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ. ʈʝʘʣʠʟʠʨʘʥʝ-

ʪʦ ʥʘ ʧʲʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʝʬʝʢ-

ʪʠʚʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʣʦʛʠʩʪʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʪ.ʝ  ʩʚʦʝʚʨʝʤʝʥʥʦʪʦ ʠ ʛʘʨʘʥʪʠʨʘʥʦ ʩʥʘʙʜʷʚʘ-

ʥʝ. 

ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʤʘʪʝʨʠʘʣʥʘʪʘ ʠ ʪʝʭʥʠʯʝʩʢʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʚʦʡʩʢʠʪʝ (ʩʠʣʠʪʝ) ʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʟʦʥʘʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʩʪʥʠ ʨʝʩʫʨʩʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʦʡʩʢʠʪʝ (ʪʨʘʥʩʧʦʨʪ, ʨʝ-

ʤʦʥʪ, ʤʝʜʠʮʠʥʩʢʦ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʜʨ.). 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   140 

ʉʨʝʜ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʠʛʫʨʥʦʩʪ, ʦʧʝʨʘʪʠʚʥʠʪʝ ʚʠʜʦʚʝ ʩʠʛʫʨʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʘʟʫʟʥʘʚʘʥʝ, 

ʝʣʝʢʪʨʦʥʥʘ ʚʦʡʥʘ, ʦʧʝʨʘʪʠʚʥʠ ʧʨʠʢʨʠʚʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘ ʙʦʨʙʘ, ʱʝ ʦʢʘʞʘʪ ʥʘʡ-ʩʠʣʥʦ ʚʣʠʷ-

ʥʠʝ ʚʲʨʭʫ ʭʦʜʘ ʠ ʨʝʟʫʣʪʘʪʘ ʦʪ ʚʦʝʥʥʠʪʝ ʦʧʝʨʘʮʠʠ. 

ʆʢʦʣʥʘʪʘ ʩʨʝʜʘ ʝ ʝʜʠʥ ʦʪ ʟʥʘʯʠʤʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜ-

ʜʨʲʞʢʘ. ʆʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʨʘʡʦʥʠʪʝ ʚ ʠʥʞʝʥʝʨʥʦ ʦʪʥʦʰʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʧʦʚʠ-

ʰʘʚʘʥʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʚʦʡʩʢʠʪʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʚʦʙʦʜʘ ʥʘ ʜʝʡʩʪʚʠʷʪʘ, ʚʣʠʷʥʠʝ ʥʘ 

ʚʨʝʤʝʪʦ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʩʘ ʩʨʝʜ ʬʘʢʪʦʨʠʪʝ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʉʲʚʨʝʤʝʥʥʦʪʦ ʚʦʝʥʥʦ ʦʙʦʨʫʜʚʘʥʝ ʥʘʧʨʘʚʠ ʚʦʡʩʢʠʪʝ ʧʦ-ʥʝʟʘʚʠʩʠʤʠ ʧʦ ʦʪʥʦʰʝ-

ʥʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, ʢʦʝʪʦ ʦʢʘʟʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʞʠʚʫʯʝʩʪʘ. 

ɺʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʫʩʧʝʭ ʚ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʦʧʝʨʘʮʠʷʪʘ ʠ ʟʘ 

ʟʥʘʯʠʪʝʣʥʦ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʟʘʛʫʙʠ ʝ ʙʦʡʥʘʪʘ ʦʮʝʥʢʘ. ʊʝʢʫʱʠʷʪ ʤʦʜʝʣ ʥʘ 

ʙʦʡʥʘ ʦʮʝʥʢʘ ʩʣʝʜʚʘ ʜʘ ʠʤʘ ʪʨʠ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʘ:  

- ʦʮʝʥʢʘ ʥʘ ʙʦʡʥʠʪʝ ʟʘʛʫʙʠ;  

- ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʙʦʝʧʨʠʧʘʩʠʪʝ;  

- ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʦʚʪʦʨʥʦ ʥʘʥʘʩʷʥʝ ʥʘ ʫʜʘʨʠ ʠ ʚʦʜʝʥʝ ʥʘ ʦʛʲʥ.  

ʊʷ ʧʨʷʢʦ ʚʣʠʷʝ ʚʲʨʭʫ ʨʝʰʝʥʠʷʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ, ʢʘʢʪʦ ʠ ʚʲʨʭʫ 

ʨʝʰʝʥʠʷʪʘ ʥʘ ʢʦʤʘʥʜʠʨʠʪʝ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʠʪʝ. 

ɺʲʟʤʦʞʥʦʩʪʠ ʥʘ ʛʨʫʧʠʨʦʚʢʘʪʘ ʥʘ ʇʉ ʩʘ ʬʘʢʪʦʨ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʢʘʪʦ ʟʥʘʯʠʤʦʩʪ ʠ ʚʘʞʥʦʩʪ 

ʚʣʠʷʝʱ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ. ʍʘʨʘʢʪʝʨʲʪ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʠʤ ʟʘʚʠʩʷʪ ʦʪ ʪʨʫʜʥʠ ʟʘ ʧʨʦʛ-

ʥʦʟʠʨʘʥʝ ʧʦʜʬʘʢʪʦʨʠ, ʧʦ-ʚʘʞʥʠ, ʦʪ ʢʦʠʪʦ ʩʘ: 

- ʨʝʰʝʥʠʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʦʝʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʮʝʣʠʪʝ ʠ ʥʘ ʛʨʫʧʠʨʦʚʢʠʪʝ ʥʘ ʇʉ ʢʘʪʦ ʮʷ-

ʣʦ; 

- ʤʝʨʦʧʨʠʷʪʠʷʪʘ ʧʦ ʨʝʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʙʲʨʟʦʪʦ ʢʦʤʧʣʝʢʪʫʚʘʥʝ ʥʘ ʟʘʛʫʙʠʣʠʪʝ ʙʦʝʩʧʦʩʦʙʥʦʩʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ; 

- ʦʙʝʤʲʪ ʠ ʭʘʨʘʢʪʝʨʲʪ ʥʘ ʨʝʤʦʥʪʥʦ-ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠʪʝ ʨʘʙʦʪʠ; 

- ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʦʧʲʣʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ ʚ ʭʦʜʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ; 

- ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʲʨʟʦ ʧʨʝʛʨʫʧʠʨʘʥʝ, ʠʟʚʝʞʜʘʥʝ ʦʪ ʙʦʷ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʩʚʝʞʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʜʨʫʛʠ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɸʥʘʣʠʟʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡ-

ʥʠʪʝ ʦʧʝʨʘʮʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ, ʯʨʝʟ ʪʷʭʥʘʪʘ ʧʨʦʤʷʥʘ ʠ ʩʪʝʧʝʥ ʥʘ ʩʠʛʫʨʥʦʩʪ 

ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʘ 2. 
 

 

ʌʠʛ. 2. ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʦʧʝʨʘʮʠʠ 

 

ʏʨʝʟ ʪʷʭʥʘʪʘ ʧʨʦʤʷʥʘ ʉʪʝʧʝʥ ʥʘ ʩʠʛʫʨʥʦʩʪ 

ʅʝʧʨʦʤʝʥʣʠʚʠ ʇʨʦʤʝʥʣʠʚʠ ʇʨʝʜʚʠʜʠʤʠ ʉʣʫʯʘʡʥʠ 

ʌʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ 
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ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʠʤ ʟʘ ʧʨʦʤʷʥʘ, ʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʧʨʦʤʝʥʣʠʚʠ ʠ ʥʝʧʨʦʤʝʥʣʠʚʠ. 

ɺ ʦʙʣʘʩʪʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ, ʧʦʚʝʯʝʪʦ ʬʘʢʪʦʨʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʤʝʥʣʠʚʠ ʪʘʢʠʚʘ. 

ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ ʩʘ ʪʨʫʜʥʦʧʨʦʛʥʦʟʠʨʫʝʤʠ. ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʥʬ-

ʣʠʢʪʠ ʦʪʧʘʜʥʘ ʧʦʥʷʪʠʝʪʦ Ăʥʝʧʨʝʢʲʩʥʘʪ ʬʨʦʥʪò. 

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʦʩʣʝʜʥʠʪʝ ʢʦʥʬʣʠʢʪʠ ʚ ɻʨʫʟʠʷ, ʉʠʨʠʷ ʠ ʋʢʨʘʡʥʘ ʩʝ ʚʦʜʷʪ 

ʥʘ ʦʛʨʘʥʠʯʝʥ ʪʝʘʪʲʨ ʥʘ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʛʨʘʥʠʯʝʥʠ ʮʝʣʠ. 

ʀʟʙʦʨʲʪ ʥʘ ʤʝʪʦʜʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʢʦʥʪʨʦʣʘ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝʪʦ, ʙʦʡʥʠʷʪ ʩʲʩʪʘʚ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʘʚʠʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ. ʂʘʪʦ ʦʩʥʦʚʥʘʪʘ 

ʮʝʣ ʝ ʥʝ ʫʥʠʱʦʞʘʚʘʥʝʪʦ ʥʘ ʇʉ, ʘ ʜʘ ʙʲʜʝ ʫʙʝʜʝʥ, ʯʝ ʧʨʦʜʲʣʞʝʥʠʝʪʦ ʥʘ ʢʦʥʬʣʠʢʪʘ ʝ ʙʝʟʩʤʠʩʣʝʥ. 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʛʦʚʦʨʠʤ ʟʘ Ăɺʦʡʥʘʪʘ ʥʘ ʠʟʪʦʱʝʥʠʝ ʥʘ ʇʉò. ʂʘʪʦ ʮʝʥʪʲʨ ʥʘ ʪʝʞʝʩʪʪʘ ʚʝʯʝ ʱʝ ʙʲʜʘʪ 

ʠʟʪʦʱʝʥʠʪʝ ʇʉ, ʟʘʱʦʪʦ ʦʧʝʨʘʮʠʠʪʝ ʩʝ ʚʦʜʷʪ ʩʨʝʱʫ ʥʝʛʦʣʝʤʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠ ʥʝʧʨʦʬʝʩʠʦʥʘʣʥʠ 

ʘʨʤʠʠ. 

ʂʘʪʦ ʧʨʠʤʝʨ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʘ 

ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠ ʦʧʝʨʘʮʠʠ, ʩʝ ʧʨʦʤʝʥʷʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʠ ʚʨʝʤʝʚʠ ʛʨʘʥʠʮʠ ʥʘ ʚʦʝʥʥʠʪʝ 

ʜʝʡʩʪʚʠʷ. ʇʨʦʤʷʥʘʪʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ ʧʘʨʘʤʝʪʨʠ ʤʦʞʝ ʜʘ ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʨʘʟʫʤʝʥ 

ʤʝʪʦʜ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʚʦʝʥʥʠ ʦʧʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʟ-

ʤʦʞʥʦʩʪʠʪʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʩ ʤʠʥʠʤʘʣʥʦ ʚʲʟʤʦʞʥʦ ʥʠʚʦ ʥʘ ʩʦʙʩʪʚʝ-

ʥʠʪʝ ʟʘʛʫʙʠ. 

ʅʘ ʩʚʦʡ ʨʝʜ ʥʝʧʨʦʤʝʥʣʠʚʠʪʝ ʬʘʢʪʦʨʠ ʚʢʣʶʯʚʘʪ ʪʘʢʪʠʯʝʩʢʠʪʝ ʠ ʪʝʭʥʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘ ʩʠʩʪʝʤʠʪʝ, ʛʝʦʛʨʘʬʩʢʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʚʦʝʥʥʠ ʦʙʝʢʪʠ, ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʲʦʨʲ-

ʞʝʥʠʷ ʠ ʜʨʫʛʠ. 

ʇʦ ʩʪʝʧʝʥ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ 

ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʧʨʝʜʚʠʜʠʤʠ ʠ ʩʣʫʯʘʡʥʠ. ɹʨʦʷʪ ʥʘ ʧʨʝʜʚʠʜʠʤʠʪʝ ʬʘʢʪʦʨʠ ʱʝ 

ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʛʨʘʥʠʯʝʥ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʇʉ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʩʢʨʠʷʪ ʠʩʪʠʥʩʢʠʪʝ ʩʠ 

ʥʘʤʝʨʝʥʠʷ ʠ ʧʣʘʥʦʚʝ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʩʘ ʠʟʚʝʩʪʥʠ ʥʷʢʦʠ ʬʘʢʪʦʨʠ ʧʦ ʦʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ: ʤʠʥʠ-

ʤʘʣʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ (ʧʨʝʥʘʩʦʯʚʘʥʝ) ʥʘ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʤʠʥʠʤʘʣʥʦʪʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʘ ʟʘʧʘʩʘ ʦʪ ʤʘʪʝʨʠʘʣʥʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, ʛʦʨʠʚʦ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʙʦʡʥʠʪʝ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʥʘ ʝʜʠʥʠʮʠ, ʦʙʭʚʘʪ ʥʘ ʚʠʜʦʚʝʪʝ ʦʛʥʝʚʠ ʩʨʝʜʩʪʚʘ ʠ ʜʨ. 

ʉʨʝʜ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʣʫʯʘʡʥʦʩʪʠ, ʥʘʡ-ʤʦʱʥʦʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ 

ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʩʝ ʜʲʣʞʠ ʥʘ ʩʣʫʯʘʡʥʦʩʪʪʘ, ʧʨʠʯʠʥʝʥʘ ʦʪ ʣʦʰʦ ʧʨʦʛʥʦʟʠʨʘʥʠʪʝ 

ʜʝʡʩʪʚʠʷ ʥʘ ʇʉ. ʊʦʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʬʘʢʪʘ, ʯʝ ʩʠʣʠʪʝ ʮʝʣʝʥʘʩʦʯʝʥʦ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʨʘʟʨʫʰʘʪ ʧʣʘʥʦ-

ʚʝʪʝ ʥʘ ʦʪʩʨʝʱʥʘʪʘ ʩʪʨʘʥʘ ʠ ʜʘ ʥʘʣʦʞʘʪ ʚʦʣʷʪʘ ʩʠ ʚʲʨʭʫ ʥʝʷ ʚ ʠʥʪʝʨʝʩ ʥʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʦʩʪʘ-

ʚʝʥʘʪʘ ʮʝʣ. 

ɺ ʝʜʠʥ ʥʝʜʦʙʨʝ ʬʫʥʢʮʠʦʥʠʨʘʱ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠ ʦʧʝ-

ʨʘʮʠʠ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʪʩʣʘʙʚʘʥʝ ʠʣʠ ʟʘʛʫʙʘ ʥʘ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʚʦʝʥʥʠʪʝ 

ʜʝʡʩʪʚʠʷ, ʚʦʜʝʱʠ ʜʦ ʟʘʛʫʙʘ ʥʘ ʠʥʠʮʠʘʪʠʚʥʦʩʪ ʠ ʜʨʫʛʠ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ. 

ɽʜʥʦ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ 

ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʠʤʘʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʩʦʢʘʪʘ ʠ ʨʝʟʫʣʪʘʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ. ʅʝ 

ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʘʤʦ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ. ʀʟʠʩʢʚʘ ʩʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʚʪʦʨʠʯʥʠ 

ʬʘʢʪʦʨʠ, ʪʲʡ ʢʘʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʝʪʘʧ ʦʪ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʪʷʭʥʦʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʫʩʣʦʚʠʷ. ʊʘʢʠʚʘ ʬʘʢʪʦʨʠ ʩʘ: 

- ʩʧʦʩʦʙʠ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʚʦʡʩʢʠʪʝ ʚ ʥʘʩʪʲʧʣʝʥʠʝ (ʩ ʠʟʥʘʩʷʥʝ ʦʪ ʜʲʣʙʦʯʠʥʘ ʠʣʠ ʦʪ ʥʝʧʦʩ-

ʨʝʜʩʪʚʝʥʦ ʩʲʧʨʠʢʦʩʥʦʚʝʥʠʝ); 

- ʦʪʜʘʣʝʯʝʥʠʝʪʦ ʥʘ ʠʟʭʦʜʥʠʷ ʨʘʡʦʥ ʟʘ ʥʘʩʪʲʧʣʝʥʠʝ ʦʪ ʧʨʝʜʥʠʷ ʢʨʘʡ ʥʘ ʦʪʙʨʘʥʘʪʘ ʥʘ ʇʉ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʦʪʙʨʘʥʘʪʘ; 

- ʥʘʣʠʯʥʠʪʝ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʘʪʘʢʘʪʘ ʚ ʥʘʩʪʲʧʘʪʝʣʥʠ 
ʦʧʝʨʘʮʠʠ; 

- ʨʦʣʷʪʘ ʠ ʤʷʩʪʦʪʦ ʥʘ ʩʫʭʦʧʲʪʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚ ʥʘʩʪʲʧʘʪʝʣʥʘʪʘ ʦʧʝʨʘʮʠʷ ʥʘ ʩʲʚʤʝʩʪʥʠʪʝ ʦʧʝ-

ʨʘʪʠʚʥʠ ʩʠʣʠ; 

- ʨʦʣʷʪʘ ʥʘ ʙʣʠʟʢʠʷ ʙʦʡ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ ʥʘʥʘʩʷʥʝ ʥʘ ʛʣʘʚʥʠʷ ʫʜʘʨ ʚ ʦʪʙʨʘʥʘʪʘ 
ʥʘ ʇʉ; 
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- ʥʘʯʘʣʥʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʢʲʤ ʥʘʯʘʣʦʪʦ ʥʘ ʙʣʠʟʢʠʷ ʙʦʡ ʠ ʠʩʢʘʥʦʪʦ ʩʲ-

ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʘʚʲʨʰʚʘʱʠʷ ʝʪʘʧ ʦʪ ʦʧʝʨʘʮʠʷʪʘ; 

- ʥʘʣʠʯʥʦʪʦ ʚʨʝʤʝ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʘʪʘʢʘʪʘ ʠ ʜʨʫʛʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ, ʯʝ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʦʧʝʨʘʮʠʠʪʝ ʝ ʠʟʢʣʶʯʠ-

ʪʝʣʥʦ ʚʘʞʥʦ ʥʝ ʩʘʤʦ ʜʘ ʩʝ ʦʙʤʠʩʣʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʪʝʟʠ ʬʘʢʪʦʨʠ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ ʢʫʨʩʘ ʠ ʨʝʟʫʣʪʘʪʘ 

ʦʪ ʚʦʝʥʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʘ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʠ ʦʙʤʠʩʣʷʪ ʬʘʢʪʦʨʠ ʚ ʪʷʭʥʘʪʘ ʮʷʣʦʩʪ ʠ ʚʟʘʠʤʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪ. 

ʌʘʢʪʦʨʠʪʝ, ʦʢʘʟʚʘʱʠ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʚ ʙʦʡʥʠʪʝ ʦʧʝʨʘ-

ʮʠʠ, ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʧʨʝʜʚʠʜʠʤʠ ʠ ʩʣʫʯʘʡʥʠ. ʅʦ ʠ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ ʥʷʤʘ ʨʘʟʜʝʣʷʥʝ ʧʦ ʚʘʞʥʦʩʪ, 

ʟʘʱʦʪʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʧʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ, ʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʦʩʥʦʚʥʠʪʝ 

ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʱʝ ʠʤʘʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʩʦʢʘʪʘ ʠ ʨʝʟʫʣʪʘʪʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ 

ʠʟʩʣʝʜʚʘʪ ʠ ʚʪʦʨʠʯʥʠʪʝ ʬʘʢʪʦʨʠ, ʪʲʡ ʢʘʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʝʪʘʧ ʦʪ ʙʦʡʥʠʪʝ ʦʧʝʨʘʮʠʠ ʪʷʭʥʦʪʦ ʟʥʘʯʝ-

ʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʫʩʣʦʚʠʷ. 

ʂʘʪʦ ʥʘʡ-ʚʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʩʪʠʛʘʥʝ ʮʝʣʠʪʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ, ʚʦʜʝʥʠ ʩ ʦʙʠʢʥʦʚʝʥʠ ʩʨʝʜʩʪʚʘ, 

ʤʦʞʝ ʜʘ ʩʝ ʦʪʢʨʦʠ ʥʘʜʝʞʜʥʘʪʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ, ʟʘʚʦʶʚʘʥʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʫʜʲʨʞʘʥʝ ʥʘ ʦʛʥʝʚʦ 

ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʥʘʜ ʇʉ ʧʨʠ ʚʩʷʢʘʢʚʠ ʫʩʣʦʚʠʷ ʥʘ ʦʙʩʪʘʥʦʚʢʘʪʘ. 
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The changing of the character of combat action necessitates a constant searching for new qualitative 

opportunities for the creation of complexes of weapons having higher performance indicators. To 

achieve this, a detailed analysis of the conditions of their operation, optimization of the composition and 

characteristics of all subsystems is required based on an objectively chosen, physically measurable 

criterion. Performing a detailed analysis of the weapons complex of a self-propelled artillery or towed 

artillery system is inconceivable without a systemic approach. [2] 

In the designing of artillery systems, it is particularly important to be justified the structure of the 

armament complex on the basis of new technical solutions for its elements and the system as a whole. Of 

particular importance is the determination of a rational combination of the complex parameters, which 

ensures the joint fulfillment of three requirements: sufficiency of the striking action of the ammunitions, 

easy exploitation and high efficiency of the armament. 

When it is applied the system approach to solving the problem, the properties of the combat machine 

can be represented as a structural scheme.  At the top level of the structure, there are four basic 

properties: firepower, security, mobility and the totality of operational and technical capabilities. In each 

of the abovementioned properties there are internal properties that can also have their own structure. 

Depending on the goals pursued, the division of the structure of properties can be at several levels 

(usually a maximum of 6 õ 7) [8]. 

The barrel is part of the artillery system designed to guide the projectile's motion when shot and to 

deliver his necessary speed. The construction of the barrel largely determines the combat qualities of the 

weapon complex as a whole. The barrel is designed based on a chosen ballistic solution and of its 

construction in a large extent depends the structures of the other elements of the weapon system. 

The design of the cannon barrel is a logically connected set of constructive methods, ensuring the 

obtaining of a working structure that satisfies the specific requirements imposed on the barrels. It is 

necessary that the design to be preceded by an analysis of the requirements imposed on its construction, 

the study of existing structures of artillery barrels and their peculiarities. 

The general requirements that must be met by the construction of the cannon barrel derive from the 

analysis of several subsystems of a different type in which the barrel is an element. The type of these 

subsystems depends on the type of the designed artillery complex. Performing a system analysis 

provides the opportunity to formulate a private technical assignment (PTA) required for the design of a 

weapon barrel. The same should contain all the necessary requirements and output data for the cannon 

barrel structure. 

It is advisable to perform the system analysis in the following order: 

1. The barrel is considered as an element of the ballistic system "barrel-charge-projectile" which 

provides the required initial velocity of a projectile with a given caliber and mass. Completing the 
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ballistic design of the cannon barrel gives clarity for the barrel channel construction data, charging 

conditions, and ballistic characteristics of the shot. 

Because the internal ballistic process is characterized by particularly high power and thermal stresses 

of the barrel and with high dynamics and cyclic repeatability, the first requirement in the design of 

cannon barrel is to provide the necessary strength. This can be done using design techniques that take 

into account the actual barrel functioning conditions in the ñbarrel-charge-projectileò system. The 

requirements for strength of the cannon barrel can largely be satisfied by using of special steel. They 

provide barrel resistance against the effects of chemical products from the incineration of the charge and 

combine both hardness and elasticity. 

2. The rear barrel portion is viewed as a part of the channel closure node, whereby requirements 

related to the reliability of the closure node may be set. The rear part of the barrel must have increased 

strength, especially at the spot where is connected with channel closure node, in order to be ensured 

reliable obturation of the gunpowder gasses and undertaking the strength effort of the shot. 

3. The barrel is presented as the primary element of the cannon. In this case, the barrel must have a 

mass that provides acceptable dynamic characteristics. In the early stages of design, this can be 

determined by the speed of free recoil of the prototype guns. Additionally, the barrel must have a certain 

length according with the accepted length of the recoil. Additionally, barrel expansion caused by 

pressure and temperature should not result in its wedging in the cradle. 

4. Consider the barrel as an element of the rising and rotating parts of the artillery system. In this 

case, the barrel must have an acceptable mass and rational positioning of the center of the mass relative 

to the axes. This will provide acceptable inertial characteristics of the movable parts and optimal 

characteristics of the directing mechanisms and the balancing and stabilizing mechanisms. 

5. The barrel is regarded as the primary functional element of the artillery system, which it is the 

element of the weaponry system, which includes the artillery system, the ammunition, the vehicle, the 

fire control devices, etc. The barrel as part of the complex is assigned a great deal of tasks related to the 

accuracy of the shooting. Keeping the accuracy of the shooting when it is given a specified number of 

shots set in the Technical Specification depends largely on the barrel design and its resistance to wear. 

Taking account of these considerations, the construction of the barrel's leading barrel part must meet the 

requirements for reliable stabilization of the projectile and good resistance to wear. 

6. The barrel is considered considering its affiliation to a specific production system. Because the 

cannon barrel is a very complex detail, the early stages of the design must take into account the 

possibilities for its manufacturing. The manufacturing system should incorporate the most economical 

technological means for the production, taking into account the existing equipment, technologies and 

production prospects. 

After performing the system analysis of the subsystems to which the barrel belongs, the technical 

specification can be formulated. In this specification, besides the mandatory internal ballistic 

characteristics are included also requirements for the strength, dimensions, center of the masses and 

inertial characteristics, requirements for the materials used, wear and performance characteristics and 

other input information are included. 

The general concepts of the design of cannon barrels refer not only to a barrel-monoblock but also to 

barrels of other types.  

The construction of the barrel must be made on the basis of the private technical assignment and the 

requirements for modern guns. The solving of the task for designing of a cannon barrel begins with the 

design of the simplest barrel construction, namely: barrel-monoblock.  

In the early stages of the design (conceptual design) of the barrel-monoblock the following main 

activities must be carried out: 

1. Justification of choosing the charging method, constructing its corresponding charging chamber 

and carrying out the design calculations. 

2. Designing the leading portion of the barrel channel including: selecting the method for guidance of 

the projectile in the channel; choosing the shape of the cuts and calculating the number and size of the 

cuts, etc. 
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3. Pre-selection of the external shape of the barrel and selection of material for its manufacture. Here 

must be noted the joining of the barrel with the closure node, the presence of additional devices, the way 

of guiding the barrel in the cradle when recoiling, etc. 

4. Calculations of the transverse strength of the barrel and specification of its structural dimensions. 

Calculating the actual mass of the barrel and the position of its center of the mass. Correcting the outer 

contour of the barrel to obtain the optimum mass and position of the center of the mass. 

The mass of the barrel must satisfy the required free recoil speed Vm, which for the different types of 

turret is as follows: 

- for powerful systems Vm is in the range 8 õ 12 m / s; 

- for tank guns Vm is in the range 10 õ 15 m / s; 

- for gauntlets Vm is in the range of 14 õ 20 m / s. 

The resulting factual value of the barrel mass as a result of the calculations must correspond to the 

desired free recoil speed. This is not strictly determined, and if the actual mass of the barrel is diverted 

within Ñ 20%, it is assumed that the barrel design is satisfactory with respect to the mass. Otherwise, a 

mass adjustment is made by changing the construction, dimensions or material. 

5. Final determination of the dimensions of the barrel and verification of the transversal strength after 

correction of the dimensions. 

The calculations for barrel warm-up, the wear estimate and the duration of its operation are usually 

performed at the design stage. 

The specified design tasks are logically arranged, each previous task having a multivariate solution, 

and the end result impose some limitations on the next solution if a system approach is applied. Thus, 

the options for solving each subsequent task are limited. Because it is a long process it is logically to 

look for a way to reduce and facilitate it. This necessitates the use of databases obtained experimentally 

or borrowed from the design processes of already existing artillery systems. The acquisition or creation 

of such types of databases allows a high degree of automation of the design process, which will 

inevitably lead for reducing design time and the process efficiency. 

The creating a Cannon Barrel Design Automatized System (CBDAS) will greatly facilitate the 

designer to review multiple variants and accept a technically grounded barrel design solution. Such a 

system, having a rich database and working in dialogue with the designer, will ensure that you would get 

a quality project on a contemporary level. The question of the efficiency of the project and the 

correctness of the decisions taken will be decided in the course of the artillery system testing. 

If a Cannon Barrel Design Automatized System has been created, it could allow automated execution 

only of a part of the process such as a project solution for the artillery barrel. A project solution means a 

barrel construction that is needed in the early stages of design. Essentially, this is a complete set of 

structural parameters of the barrel (shape characteristics, dimensions, kind of steel, tolerances, etc.) and 

its functional parameters (mass-center characteristics, strength indicators, etc.).  

This set of parameters allows you to move on to the implementation of the working technical 

documentation of the barrel (development of a working draft). 

The above describes the concept of "project procedure". This is a set of user actions in the 

automatized design system, the completion of which ends with a cannon barrel design solution. The 

design process can be presented as a set of such project operations whose algorithm remains unchanged. 

Separation of the project design procedure is conditional because to it reflects current standards and 

designing techniques. In principle, the design procedure should include a list of operations and the 

sequence of their execution, the possibility for the user to participate in its work, the availability of a 

design assignment and a description of the design object. 

The above mentioned specificity of the task for cannon barrel design as a procedure confirms the 

need necessity in the center of the process to be placed the designer, actively interacting with the 

automated design program. Only the dialogue mode for the design process can provide the user with: 

Å introducing a variety of input information needed for the whole project process and for individual 

project operations;  

Å obtaining instructions during the system operation; 
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Å possibility to discontinue the design process for ancillary activities at a suitable time;  

Å the ability to switch from one design operation to another if it does not violate the design logic; 

Å the ability of the designer to respond adequately to messages made by the system and to receive 

assistance under its operating rules;  

Å the possibility of completing the dialogue after achieving satisfactory results. 

The information providing for the design of a cannon barrel is a set of knowledge needed to perform 

an automated barrel design (ABD) and their presentation in a given structure. The information need is a 

set of requests for information necessary for the design of the cannon barrel. The same is the basis for 

providing information on automated barrel design. The following data bases are required to perform the 

information support required for the design of a artillery barrel: 

Å a private technical assignment for the barrel as an element of the general technical specification for 

the weapon system; 

Å data obtained from previous design steps or other procedures in the automated design system (in this 

case ballistic design); 

Å reference data, which are usually separated into separate information and reporting system (IRS); 

Å data about the components of the barrel information model; 

Å user data. 

The listed data variants and their interaction with the software for the automated design of the barrel 

and the users are indicated in the structural diagram of Fig. 1. 

 

Fig. 1. Structure diagram of the information and programming providing of the system 

 for the automated design of the artillery barrel. 
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The information system consists of information that enables the user to fully intervene in the process 

of automated design, to correct and direct it in the required direction. The scope and reliability of data in 

the information system extends the user's capabilities, positively influences the quality of design 

solutions and reduces design time for the design. 

The information system of the barrel design process includes the following information blocks: 

Å state standards, standards of the design organization, norms, technical requirements and other data 

regulating the construction, materials, tolerances, assemblies, etc .; 

Å information for the construction-ballistic and functional characteristics of barrels from existing 

weapon systems; 

Å information for the strength, hardness, heating, wear and life of the barrels, cooling efficiency, and 

so on; 

Å information for the aggregates and objects related to the barrel constructively and functionally 

(ammunitions, bolts, muzzle brakes, etc.); 

Å information of a technological nature reflecting the achievements in the development of barrel 

technologies; 

Å information of a technical and economic nature: design costs, development of existing systems, 

price references for materials, etc. 

The final product resulting from the user's work with the database can be presented in the form of 

tables with data for the barrel and drafts. 

An important feature of any Information - Computing System (ICS) is the degree of its informational 

commitment to the environment. The Information - Computing System must be dynamic and continually 

use information about the changing the environment beyond the design system. In this sense, the cannon 

barrel design subsystem must be open and fit for improvement. 

Sectoral software is presented in the automated barrel design through an applied programs suite 

(APS) (Fig. 1). For convenience, two types of modules (programs) must be designed in the application 

packages package: for designing and for control. 

The modules for designing use input information at their entrance and give on their output the needed 

constructive parameters: type of construction, shape characteristics, dimensions, required characteristics, 

brand of materials, etc. In order to be solved the question of the composition of the designing module 

package, it is necessary to be modeled the process and to be constructed the sequence of operations. 

The modules for control receive on their entrance initial information as well as information obtained 

in the design modules and give on their output the functional performance characteristics of the 

structure: strengths reserves, deformations, heating temperatures, wear indicators, frequency the 

oscillations, etc. For the determination of the composition of the modules for control, it is necessary to 

consider the conditions for the creatability of the guns. 

The analysis of the processes occurring in the cannon barrel allows to be separated on several groups 

of parameters necessary to form a package checking programs. The main sets of parameters needed for 

this are: 

- parameters characterizing the total transverse and longitudinal strength of the barrel and its details; 

- parameters characterizing the shape, dimensions, and condition of the surface of the barrel channel; 

- parameters characterizing the barrel as a mechanical oscillating system; 

- parameters characterizing the barrel as an integral part of the weapon system. 

The heretofore was demonstrated that the theory of cannon barrel design continues to develop on the 

basis of the deeper understanding of the physical processes taking place in the barrel during shooting and 

the more accurate modeling. 

Applying a systemic approach to the complex process of barrel design, as a weapon complex 

subsystem, allows the continuous improvement of the process, shortening the design time and the 

realization of artillery models with high combat qualities. 
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Abstract: After being shot, the bullet has to pass through environments with different density and the 

ricochet phenomenon is often observed. It changes the energy of the bullet, its trajectory, and its 

integrity. By limiting the ricochet, both shooting efficiency and shooter safety are improved. 
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ɸʅɸʃʀɿ ʅɸ ʌɸʂʊʆʈʀʊɽ, ʆʂɸɿɺɸʑʀ ɺʃʀʗʅʀɽ ɺʒʈʍʋ ʉʊɸɹʀʃʅʆʉʊʊɸ 

ʅɸ ʂʋʈʐʋʄɸ ʇʈʀ ɼɺʀɾɽʅʀɽ ɺ ʉʈɽɼɸ ʉ ʈɸɿʃʀʏʅɸ ʇʃʒʊʅʆʉʊ 

 

ʈʦʩʝʥ ʅ. ʃʘʟʘʨʦʚ 

 

 

In many cases, the ricochet phenomenon is used and controlled to achieve the expected results, but in 

certain situations it may be dangerous and even deadly. The bullet loses some of its energy, its trajectory 

is changed, and its integrity is eventually impaired. For these reasons, it is advisable to limit the 

occurrence of unwanted ricochets. To do this, it is necessary to study the ricochet conditions from 

different types of surfaces and the emergence of dependencies that determine the conditions of its 

occurrence, the way the ricochet is controlled or its exclusion. 

In the artillery shooting, ricochet shooting is used to achieve air explosion after the projectile has 

reached the ground (water) barrier. The ricochet explosions on people and outdoor ricochet in open 

trenches are much more effective than the ground, as the area, affected by the splinters, is bigger. 

Ricochet shooting is used in combat aviation to cause significant damage to surface ships in ricochet 

bombardment. 

Despite the long-standing practice of using ricochet, its use in shooting on water is not well-studied 

and there are no mathematical models that clarify the process. Partial research and experimental results 

have been published in some specialized publications. 

The problem that should be analyzed is the factors that affect the stability of the bullet when moving 

in different environments. Factor analysis can be used to define the requirements of the bullet shape, 

which would improve its movement in different density environments and minimize ricochets. 

Obtaining a bullet with an optimal shape that meets the requirements for the necessary striking action in 

environments of different density is a problem of exceptional theoretical complexity. It requires 

simultaneous solving of three tasks - the task of the external ballistics, the movement in the air 

environment, the task of the strike of the bullet with water, which determines its shape for limiting the 

ricochet and the task of its stable movement in the water in the conditions of cavitation. 

 

Conditions for bullet resistance in the air 

Stability means the bullet's ability to resist the external forces that divert its longitudinal geometric 

axis from the tangent to the trajectory. If the angle formed by the longitudinal axis of the bullet and the 
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tangent to the trajectory of the center of gravity (c.g.)increases as a result of the action of the external 

forces, the bullet is considered to be unstable when flying. If the specified angle which is due to these 

reasons is reduced, the bullet is considered to be steady. 

Fig. 1. Forces affecting the bullet when flying in the air. 

 

The force of the air resistance R and the force of the bullet gravity q (Figure 1) refer to the external 

forces acting on the bullet in the air. The point of application of the force of air resistance is equal to 

surface forces, and it is called the center of resistance (c.r.). 

The force of the air resistance is directed at a certain angle Ŭ relative to the tangent to the trajectory. 

The effect of this force becomes clearer if it is brought to the center of gravity of the bullet. By applying 

to the center of gravity two forces equal in value to the force R and directed to opposite sides and 

decomposing one of them into two components, we get a system of forces RT, RN and q, applied to the 

center of gravity, and also a pair of RR forces turning the bullet into the plane of the figure. 

The force q causes the bullet to drop when flying, resulting in a distortion of the trajectory in the 

firing plane. The RT force, called drag, causes delays in the bullet flight, resulting in descending branch 

of the trajectory being shorter than the ascending. The force RN, called normal (lateral) force, causes the 

center of gravity to shift from the tangent to the trajectory. As the scheme of forces, which are shown in 

Fig. 1, revolves around the tangent to the trajectory (except the force q which retains its direction and 

magnitude), so the center of gravity resulting from the action of force RN makes a helical line around the 

same tangent line. The torque of the pair of forces is: 

(1) M = R.hZ.sinɓ å R.hZ. ɓ  

As it was pointed out, these forces try to rotate the bullet in the plane of the figure around the center 

of gravity, to divert its geometric axis from the tangent to the trajectory, increase the angle of the ŭ and 

impede the stability of the flying bullet. This torque is called reverse. 

Two methods have been used in practice to ensure the bulletsô stability during their flight in the air. 

The first method is to force a strong displacement of the center of the resistance back behind the 

center of gravity. In this case, the torque M, defined in formula (1), ceases to be reverse and becomes 

stabilizing. It occurs every time the projectile's axis deviates from the tangent to the trajectory. The 

strong displacement of the center of gravity is possible with the help of stabilizers. This ensures stability 

of mines, aviation bombs and non-rotating reactive projectiles. 

The second method of providing stability is to render a great angular velocity of rotation to the bullet 

(projectile) around the longitudinal geometric axis. In this case, the effect of the turning torque does not 

cause an increase in the angle of the nutation ɓ and rotation of the bullet when flying, but leads to a 

precession, i.e. the rotation of the bullet axis around the tangent to the trajectory. 

The rotating movement of the bullet (projectile) is achieved by imparting the necessary tilt 

(curvature) to the rifling of the barrel. 

The tilt angle of the rifling may be constant along the barrel (constant curvature rifling) and variable, 

increasing depending on the channel travel of the barrel from the breechblock to the muzzle (progressive 

curvature rifling). 

Progressive rifling is made to reduce the pressure from the casing on the barrel and thus reduce the 

wear of the groove part of the barrel. [3] 
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Interaction of the bullet with water barrier  

It is necessary to consider the cases of interaction of the bullet with the water barrier. Water has a 

significantly higher density than air (800 times). Practically at a bullet speed of 100 m/s, water is to the 

bullet like a solid barrier. 

 

 
Fig. 2 Types of bullets and their elements 

a) a bullet with long-range form; (b) a bullet with short-range form. 

1 ï shell (steel, brass, tompac); 2-lead; 3 ï hard-alloy core. 

 

Long-distance form bullets have a pointed front (Figure 2, b), and these with short-range form have a 

rounded front part (Figure 2, b). Bullets are produced also with a flat cut at the front. 

 

In Russia, the Center for Independent Expertise on Automotive Transport has conducted an 

experiment on the interaction of a bullet with an aquatic environment. For the experiment, a mount was 

used to allow a firm fixation of the weapon, firing the bullet into a small pool with fresh water, and 

measuring the angle Ŭ with accuracy of one minute (Figure 3). A shot is produced, using an electro-

trigger with pre-launch of high-speed camera that fixes the results of the experiment: the bullet's entry 

into the water, the movement, and the exit. 

 

 
Fig. 3 Scheme for conducting an experiment on the interaction of a bullet with water barrier. 

1-bullet catcher. 2-light barrier for stopping gunpowder gasses  

 

The shooting was carried out with various ammunition and kinds of weapons. The experiment used 

both ordinary for the system cartridges and also cartridges with a flat cut, made with a file, resembling 

the expanding bullets of the hunting cartridges. About 100 shots have been produced. As a result of the 

experiment, it has been found that the angle of the bullet ricochet with water barrier with a pointed and 

rounded front has practically the same value and does not depend on the shape of the front part of the 

bullet. 

b) ʘ)

) 
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Angle Ŭ, which has and does not have a 50/50 ricochet is for example 11 degrees and 40 minutes ï 

the transition angle. 

100% ricochet is absent at an angle Ŭ equal to 11 degrees and 15 minutes. 

100% there is a ricochet at an angle Ŭ equal to 12 degrees and 00 minutes. 

Expanding bullets (with a flattened front) often broke down when they encountered the water surface, 

and ricochet could not be seen. Also, the flat front of the bullet forms a cavitation cavity that prevents 

the bullet from exiting the water at an angle greater than 12 degrees. The experiment conducted allows 

us to conclude that a separate case study should be carried out with bullets with a flat front to determine 

the angle of the ricochet's occurrence. 

It is also necessary to consider the case when the shot from the weapon is produced in close 

proximity to the water surface. In this case, there is an effect of breaking the water surface from the 

gunpowder gases, which overtake the bullet in the after-action phase, forming a cavity in which the 

bullet falls and a ricochet is not observed. 

In the course of the experiment, it was found that the depth at which the bullet penetrates at the 

ricochet from a water surface is about 10-20 cm, and largely depends on the angle of encounter with the 

water surface. [2] 

Combat tasks which are performed by the crew of the battleships include shooting at mines on the 

surface, high-speed small surface ships and boats, boarding operations, shooting at underwater enemy 

divers, etc. The position of the weapon against the water surface determines "advantageous" ricochet 

conditions (Figure 4). 
l

h

 
Fig. 4. Graph of ricochet conditions depending on the position of the weapon against the water 

surface. 

h - shooting height (board and shooter height); l - critical distance which has 100% ricochet; l / 

h - tan 300. 

 

It can be seen from the figure that at height of the board h = 6 m, the critical distance for the ricochet 

is 3.46 m, i.e. when firing at distances greater than the one described above, the probability of a ricochet 

is 100%. The situation is even more complex in wave conditions, because the angle of incidence will be 

determined by the directrix of the shooting and the tangent at the point of encounter with the water 

surface, and they are unpredictable. Theoretically, there may be a shot from the deck of the ship towards 

an approaching wave that causes ricochet and return of the bullet to its own ship or a neighboring one in 

the group of ships. This presents a new perspective on the type of ammunition used in our navy. [1] 

 

Principle of bullet movement in water 

Water contains dissolved air, which is released from it when heated and the pressure increases. The 

effect of separating air from the water can be observed with the phenomenon "Cavitation". This effect is 

also used in this case. The APS machinegun bullet is a steel rod 120 mm long and 5,6 mm in diameter, 

which becomes thinner towards the front and ends with a flat cut with a diameter of about 2 mm. The 

bullet has considerable mass and with great force, coming from the kinetic energy, effects the water on 

the area of the flat cut (with a diameter of about 2 mm). Under the pressure from the water, air is 

released which forms an elongated cavity (cavern) and the air pressure in it is in the range of 0.01 - 0.1 

atmospheres. 
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Fig. 5. The principle of bullet movement in an aquatic environment. 

(a) the movement of a normal bullet; (b) the movement of a bullet designed 

for shooting in an aquatic environment. 

 

Stabilization in the direction of the bullet movement (preservation of the direction) occurs at the 

expense of the constant oscillation in the back side of the bullet in the walls of the cavity. After the 

bullet passes, the cavity collapses, leaving behind small air bubbles. The bullet will continue to maintain 

enough speed until the speed drops below the critical value. Then the cavity decreases its size at the rear, 

where friction on the bullet in the water increases greatly, resulting in slowing and stopping. The 

reduction of the range of fire with the depth of immersion is due to different water pressure at different 

depths and the consequent changes in the conditions for the formation of cavities. 

The stability of the bullet and its movement are controlled by the laws of hydrodynamics (cavitation, 

etc.), which differ significantly from the principles of bullet flight stability in the air. In this connection, 

it is practically impossible to create a universal bullet for air and water. A rotating bullet or bullet with 

stabilizers will break the cavern, etc. All versions of the bullet for smoothbore weapons can only be 

simplified versions of projectiles for smoothbore artillery and hunting rifles. One of the versions may be 

the one, shown on Fig. 5 or its modifications, although developers are limited in the versions the 

cartridges. 

 
Fig. 6. A bullet variant for a smoothbore weapon, including a 12 and 16 caliber hunting weapon. 

 

 

 

CONCLUSIONS: 

1. The analysis of the stability requirements a single bullet has to meet when firing in different 

environments indicates that they are completely opposite when the bullet moves in air and water. 

2. On the basis of this analysis, it can be concluded that it is more efficient to develop a model of the 

bullet shape in which its ballistic properties are preserved in air motion without ricochets from the water 

surface. 

 

  

a)

) 

b)

) 
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ʉʒɺʈɽʄɽʅʅʀ ʊɽʅɼɽʅʎʀʀ ɺ ʂʆʄʇʖʊʒʈʅʆʊʆ ʇʈʆɽʂʊʀʈɸʅɽ 

ʅɸ ʈɽɼʋʂʊʆʈʀ ʉ ʎʀʃʀʅɼʈʀʏʅʀ ɿʒɹʅʀ ʂʆʃɽʃɸ 

 

ʉʪʘʤʝʥ ʀ. ɸʥʪʦʥʦʚ 

 

 

I. ɺʲʚʝʜʝʥʠʝ 

ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʟʲʙʥʠʪʝ ʧʨʝʜʘʚʢʠ, ʚʢʣʶʯʚʘʱʦ: ʫʪʦʯʥʷʚʘʥʝ ʥʘ ʚʠʜʘ ʥʘ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʟʲʙʥʠ 

ʧʦʚʲʨʭʥʠʥʠ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʭʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʷʢʦʩʪʥʠʪʝ ʠ 

ʢʠʥʝʤʘʪʠʯʥʠ ʧʨʝʩʤʷʪʘʥʠʷ, ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠʤ ʠ ʦʪ 

ʢʦʥʢʨʝʪʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, ʧʦʩʪʘʚʝʥʠ ʢʲʤ ʪʷʭ. ʉʲʱʝʩʪʚʫʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ 

CAD/CAM ʩʠʩʪʝʤʠ, ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʧʨʦʮʝʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʤʦʜʝʣʠʨʘʥʝʪʦ ʠ 

ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʟʲʙʥʠʪʝ ʧʨʝʜʘʚʢʠ. ʊʦʚʘ ʝ ʦʩʥʦʚʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʟʲʙʥʠ 

ʤʝʭʘʥʠʟʤʠ (ʚʢʣʶʯʚʘʱʦ ï ʤʦʜʝʣʠʨʘʥʝ, ʢʦʥʩʪʨʫʠʨʘʥʝ, ʠʟʧʠʪʚʘʥʝ, ʜʦʢʫʤʝʥʪʠʨʘʥʝ, ʠʟʨʘʙʦʪʚʘʥʝ), 

ʢʘʢʪʦ ʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʘʢʠʚʘ. ɺ ʜʦʢʣʘʜʘ ʩʘ ʦʪʙʝʣʷʟʘʥʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʦʪ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CAD/CAM ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ, ʦʪʨʘʟʝʥʘ ʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʧʨʝʛʥʘʪʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʠ ʩʘ ʧʦʩʦʯʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʠʟʨʘʙʦʪʚʘʥʝ. 

 

II. ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ CAD/CAM/CAE ʩʠʩʪʝʤʠʪʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʨʝʜʫʢʪʦʨʠ 

ʉʠʩʪʝʤʠʪʝ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʧʨʦʝʢʪʠʨʘʥʝ ʟʘʝʤʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʷʩʪʦ ʩʨʝʜ ʢʦʤʧʶʪʲʨʥʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʘ ʠʥʜʫʩʪʨʠʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʚʣʠʷʝʱʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʥʘ ʤʘʪʝʨʠʘʣʥʦʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ CAD/CAM ʩʠʩʪʝʤʠ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʪʨʠʤʝʨʥʦ ʤʝʜʝʣʠʨʘʥʝ ʥʘ 

ʦʪʜʝʣʥʠ ʜʝʪʘʡʣʠ, ʥʘ ʤʝʭʘʥʠʟʤʠ ʠ ʤʘʰʠʥʠ ʩ ʛʦʣʷʤ ʙʨʦʡ ʚʲʟʣʠ ʦʪ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʩʣʦʞʥʦʩʪ, ʦʪ 

ʢʦʠʪʦ ʩʝ ʠʟʛʦʪʚʷ ʛʨʘʬʠʯʥʘʪʘ ʯʘʩʪ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʯʝʨʪʝʞʠʪʝ (CAD); ʟʘ 

ʠʥʞʝʥʝʨʥʠ ʠʟʯʠʩʣʝʥʠʷ ʠ ʘʥʘʣʠʟʠ (ʉɸɽ); ʟʘ ʙʲʨʟʦ ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʦʪʦʪʠʧʠ (Rapid Prototyping-RP); 

ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ (CAP); ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠ ʧʨʦʛʨʘʤʠ ʟʘ 

NC ʤʘʰʠʥʠ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʩʣʦʞʥʦʩʪ ʠʟʜʝʣʠʷ (CAM), ʢʘʢʪʦ ʠ ʟʘ ʮʷʣʦʩʪʥʦ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʠ ʠʥʞʝʥʝʨʥʠʪʝ ʜʘʥʥʠ (PDM) ʠ ʜʦʢʫʤʝʥʪʠ (EDM) ʥʘ ʜʘʜʝʥʘ ʬʠʨʤʘ [1]. 

ʗʢʦʩʪʥʠ ʠ ʢʠʥʝʤʘʪʠʯʥʠ ʧʨʝʩʤʷʪʘʥʠʷ ʥʘ ʟʲʙʥʠʪʝ ʧʨʝʜʘʚʢʠ ʩ ʧʦʤʦʱʪʘ ʥʘ CAD ʩʠʩʪʝʤʠ 

ʗʢʦʩʪʥʠʪʝ ʠ ʢʠʥʝʤʘʪʠʯʥʠ ʧʨʝʩʤʷʪʘʥʠʷ ʥʘ ʟʲʙʥʠʪʝ ʧʨʝʜʘʚʢʠ ʚ ʜʘʜʝʥ ʨʝʜʫʢʪʦʨ ʩ ʧʦʤʦʱʪʘ ʥʘ 

CAD ʩʠʩʪʝʤʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʟʘʜʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʭʦʜʷʱʠʪʝ 

ʧʘʨʘʤʝʪʨʠ. ʇʨʠ ʪʦʚʘ ʩʝ ʠʟʚʝʞʜʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ 

ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʟʲʙʥʠ ʤʝʭʘʥʠʟʤʠ. ʉʲʱʝʩʪʚʫʚʘʪ ʜʚʝ ʚʲʟʤʦʞʥʦʩʪʠ: 
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1. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ï ʮʠʣʠʥʜʨʠʯʥʠ, ʢʦʥʫʩʥʠ ʠ ʯʝʨʚʷʯʥʠ. CAD 

ʧʨʦʜʫʢʪʠʪʝ ʦʪ ʩʨʝʜʝʥ ʠ ʚʠʩʦʢ ʢʣʘʩ (AutoCAD, TopSolid, SolidWorks, CATIA) ʠʟʚʲʨʰʚʘʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʩʤʷʪʘʥʝ ʠ ʛʝʥʝʨʠʨʘʪ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʝʜʘʚʢʘ. ʊʘʢʘ ʧʦʣʫʯʝʥʠʷ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʚʛʨʘʜʝʥ ʜʠʨʝʢʪʥʦ ʚ ʢʦʥʩʪʨʫʠʨʘʥʠʷ ʤʝʭʘʥʠʟʲʤ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʤʝʥʷʥ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʷʢʦʩʪʥʠ, ʢʠʥʝʤʘʪʠʯʥʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʠ ʝʩʪʝʪʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ, ʧʦʩʪʘʚʷʥʠ ʢʲʤ ʥʝʛʦ. 

2. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ï ʨʘʟʨʘʙʦʪʚʘ ʩʝ ʧʨʦʛʨʘʤʘ ʟʘ ʪʷʭʥʦʪʦ 

ʷʢʦʩʪʥʦ-ʛʝʦʤʝʪʨʠʯʥʦ ʠʟʯʠʩʣʷʚʘʥʝ (ʥʘ Mathcad, MATLAB, Excel ʠ ʪ.ʥ.) ʠʣʠ ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʩʝ 

ʟʘʜʘʚʘʪ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ ʤʦʜʝʣʘ, ʧʨʠ ʢʦʝʪʦ ʦʪʥʦʚʦ ʧʨʠ ʚʲʚʝʜʝʥʠ ʧʲʨʚʦʥʘʯʘʣʥʠ ʜʘʥʥʠ ʩʝ ʠʟʚʝʞʜʘʪ 

ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚʲʚ ʚʠʜ ʫʜʦʙʝʥ ʟʘ ʧʦʣʟʚʘʥʝ. 

ʉʠʤʫʣʘʮʠʷ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʦʜʫʣʠʪʝ ʚ CAD/CAM/CAE ʩʠʩʪʝʤʠʪʝ 

ɿʘ ʩʠʤʫʣʘʮʠʷ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʩʝ ʚʲʟʧʨʦʠʟʚʝʞʜʘ ʟʘʜʨʫʞʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʩʧʨʝʛʥʘʪʠʪʝ ʟʲʙʥʠ ʢʦʣʝʣʘ ʚ 

ʧʨʝʜʘʚʢʠʪʝ ʠ ʩʝ ʩʠʤʫʣʠʨʘʪ ʜʚʠʞʝʥʠʷʪʘ ʚ ʟʲʙʥʠʷ ʤʝʭʘʥʠʟʲʤ, ʦʪ ʢʲʜʝʪʦ ʩʝ ʧʨʦʩʣʝʜʷʚʘ ʥʦʨʤʘʣʥʘʪʘ 

ʨʘʙʦʪʘ ʠ ʩʝ ʧʨʘʚʷʪ ʠʟʚʦʜʠ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʟʘʢʣʠʥʚʘʥʝ, ʢʦʣʠʟʠʠ, ʭʣʘʙʠʥʠ ʠ ʜʨ. 

ʊʝʭʥʦʣʦʛʠʷ ʥʘ ʠʟʨʘʙʦʪʢʘ 

ʇʦʜʭʦʜʷʱʦ ʠʟʧʦʣʟʚʘʥʠʷ CAM ʧʨʦʜʫʢʪ ʜʠʨʝʢʪʥʦ ʛʝʥʝʨʠʨʘ ʦʪ ʤʦʜʝʣʠʪʝ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ 

ʧʨʦʛʨʘʤʠ ʟʘ ʪʷʭʥʘʪʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ NC ʤʘʰʠʥʘ (ʝʨʦʟʠʡʥʘ, ʦʙʨʘʙʦʪʚʘʱ ʮʝʥʪʲʨ ʠ ʪ.ʥ.) ʩ 

ʧʦʜʭʦʜʷʱ ʠʟʙʦʨ ʥʘ ʨʝʞʝʱʠ ʠʥʩʪʨʫʤʝʥʪʠ (ʟʘ ʛʨʫʙʘ ʠ ʯʠʩʪʘ ʠʟʨʘʙʦʪʢʘ) ʠ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʞʠʤʠ 

ʥʘ ʨʷʟʘʥʝ. ʉʠʤʫʣʠʨʘ ʩʝ ʧʨʦʮʝʩʘ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝ ʠ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʦʣʫʯʝʥʠʪʝ ʧʦʚʲʨʭʥʠʥʠ. 

ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʩʧʨʝʛʥʘʪʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ 

ɻʝʦʤʝʪʨʠʯʥʦʪʦ CAD ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʦ ʪʨʠ ʥʘʯʠʥʘ. ɼʦ 

ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʠʟʙʦʨʲʪ ʥʘ ʚʘʨʠʘʥʪ ʩʝ ʦʧʨʜʝʣʷ ʦʪ ʪʦʚʘ, ʜʘʣʠ ʪʝ ʩʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʠʣʠ ʥʝ ʩʘ, ʪ.ʝ. 

ʜʘʣʠ ʪʝ ʩʘ ʟʘʣʦʞʝʥʠ ʚ CAD ʧʨʦʛʨʘʤʠʪʝ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʦʟʚʦʣʷʚʘʪ ʣʠ ʠʟʧʦʣʟʚʘʥʠʪʝ CAD 

ʩʠʩʪʝʤʠ ʪʦʚʘ ʤʦʜʝʣʠʨʘʥʝ ʜʘ ʩʪʘʥʝ. 

ʌʠʛ. 1. ɻʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ, 

ʟʘʣʦʞʝʥʠ ʚ CAD ʧʨʦʛʨʘʤʠʪʝ 

 

ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʩʧʨʝʛʥʘʪʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʦʪ ʠʟʚʲʨʰʝʥʠʷ CAD ʩʠʥʪʝʟ 

ʊʘʢʦʚʘ ʤʦʜʝʣʠʨʘʥʝ ʝ ʚʲʟʤʦʞʥʦ ʧʨʠ ʧʲʣʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ CAD ʧʨʦʜʫʢʪʠ. ʇʨʠ 

ʥʝʛʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ ʙʝʟ ʟʘʛʫʙʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʠ ʢʦʝʪʦ ʧʦʣʫʯʝʥʠʪʝ ʘʥʘʣʠʪʠʯʥʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʛʨʘʬʠʯʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʧʦʚʲʨʭʥʠʥʠ ʦʪ ʝʜʥʘʪʘ CAD ʩʠʩʪʝʤʘ ʩʝ ʪʨʘʥʩʬʝʨʠʨʘ ʚ 

ʜʨʫʛʘ ʠ ʩʝ ʛʝʥʝʨʠʨʘʪ ʪʚʲʨʜʦʪʝʣʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʧʨʝʜʘʚʢʠ. ʊʦʟʠ ʥʘʯʠʥ ʝ ʧʨʠʣʦʞʠʤ 

ʥʘʡ-ʚʝʯʝ ʟʘ ʥʝʩʪʘʥʜʘʨʪʥʠʪʝ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʬʘʢʪʘ, ʯʝ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʤʦʜʝʣʠ, ʟʘʣʦʞʝʥʠ ʚ CAD ʩʠʩʪʝʤʠʪʝ, ʧʦ ʢʦʠʪʦ ʩʝ ʛʝʥʝʨʠʨʘʪ ʞʝʣʘʥʠʪʝ ʧʨʝʜʘʚʢʠ, ʩʘ ʧʦʣʫʯʝʥʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ. 

ʄʦʜʝʣʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ 
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ɿʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʛʨʘʜʝʥʠʪʝ ʚ CAD ʩʠʩʪʝʤʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ. ɿʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʤʦʜʝʣʲʪ ʥʘ ʞʝʣʘʥʘʪʘ ʧʨʝʜʘʚʢʘ, ʟʘ ʥʝʷ ʩʝ ʟʘʜʘʚʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʛʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ (ʬʠʛ.1) ʠ ʩʠʣʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ. ʀʟʯʠʩʣʷʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʘʚʪʦʤʘʪʠʯʥʦ, 

ʠʟʚʝʞʜʘʪ ʩʝ ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʩʝ ʛʝʥʝʨʠʨʘʪ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ, ʪʝ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʧʨʝʤʦʜʝʣʠʨʘʥʠ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʩʚʦʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ 

ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʠ ʢʠʥʝʤʘʪʠʢʘʪʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʞʝʣʘʥʠʷ ʜʠʟʘʡʥ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʦʩʦʙʝʥʦʩʪʠ. 

ʅʘ ʬʠʛ. 2 ʩʘ ʧʦʢʘʟʘʥʠ ʤʦʜʝʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ, ʧʦʣʫʯʝʥʠ ʩ CAD ʧʨʦʜʫʢʪʘ Solid-

Works [4]. 

 

 
                     ʘ)                     ʙ)                     ʚ) 

 
              ʛ)             ʜ)         ʝ) 

 
             ʞ)               é. ʟ)              ʠ) 

 

ʌʠʛ. 2. CAD ʤʦʜʝʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ 

ʘ) ʎʠʣʠʥʜʨʠʯʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ ʚʲʥʰʥʦ ʟʘʮʝʧʚʘʥʝ ʩ ʧʨʘʚʠ  ʝʚʦʣʚʝʥʪʥʠ ʟʲʙʠ 

ʙ) ʎʠʣʠʥʜʨʠʯʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ ʚʲʥʰʥʦ ʟʘʮʝʧʚʘʥʝ ʩ ʥʘʢʣʦʥʝʥʠ ʝʚʦʣʚʝʥʪʥʠ ʟʲʙʠ 

ʚ) ʎʠʣʠʥʜʨʠʯʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ ʚʲʪʨʝʰʥʦ ʟʘʮʝʧʚʘʥʝ ʧʨʘʚʠ ʝʚʦʣʚʝʥʪʥʠ  ʟʲʙʠ 

ʛ) ʎʠʣʠʥʜʨʠʯʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ ʚʲʪʨʝʰʥʦ ʟʘʮʝʧʚʘʥʝ  ʩ ʥʘʢʣʦʥʝʥʠ ʝʚʦʣʚʝʥʪʥʠ ʟʲʙʠ 

ʜ) ʂʦʥʫʩʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ ʦʨʪʦʛʦʥʘʣʥʠ ʦʩʠ ʥʘ  ʨʦʪʘʮʠʷ 

ʝ) ʂʦʥʫʩʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ ʩ  ʥʝʦʨʪʦʛʦʥʘʣʥʠ ʦʩʠ ʥʘ ʨʦʪʘʮʠʷ 

ʞ) ʏʝʨʚʷʯʥʘ ʧʨʝʜʘʚʢʘ ʩ ʝʜʥʦʭʦʜʦʚ ʯʝʨʚʷʢ 

ʟ) ʏʝʨʚʷʯʥʘ ʧʨʝʜʘʚʢʘ ʩ ʪʨʠʭʦʜʦʚ ʯʝʨʚʷʢ 

ʠ) ʐʝʚʨʦʥʥʘ ʟʲʙʥʘ ʧʨʝʜʘʚʢʘ 

III. ʇʨʝʩʤʷʪʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʝʜʥʦʩʪʲʧʘʣʝʥ ʨʝʜʫʢʪʦʨ 

ɺ ʜʦʢʣʘʜʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʨʠʤʝʨ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ, ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʠʤʫʣʘʮʠʷ ʨʘʙʦʪʘʪʘ ʥʘ 

ʝʜʥʦʩʪʲʧʘʣʝʥ ʨʝʜʫʢʪʦʨ ʩ ʮʠʣʠʥʜʨʠʯʥʠ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩ ʧʨʘʚʠ ʟʲʙʠ. ʉʪʲʧʢʠʪʝ ʟʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ ʩʘ ʠʟʣʦʞʝʥʠ ʧʦ-ʜʦʣʫ. ɺʩʷʢʘ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʩʪʲʧʢʠ ʧʨʠ 

ʠʟʯʠʩʣʝʥʠʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʘ ʧʦ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʥʘʯʠʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʘ. 
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ʈʝʜʫʢʪʦʨʲʪ, ʢʦʡʪʦ ʝ ʨʘʟʛʣʝʜʘʥ ʚ ʧʨʠʤʝʨʘ ʝ ʝʜʥʦʩʪʝʧʝʥʝʥ, ʩ ʮʠʣʠʥʜʨʠʯʥʠ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩ ʧʨʘʚʠ 

ʟʲʙʠ. ʂʦʨʧʫʩʲʪ ʤʫ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʯʘʩʪʠ: ʦʩʥʦʚʘ ʠ ʢʘʧʘʢ, ʢʦʠʪʦ ʩʝ ʨʘʟʜʝʣʷʪ ʦʪ ʨʘʚʥʠʥʘ ʤʠʥʘʚʘʱʘ 

ʧʨʝʟ ʦʩʠʪʝ ʥʘ ʚʘʣʦʚʝʪʝ. ʇʨʠ ʠʟʯʠʩʣʝʥʠʷʪʘ ʦʩʥʦʚʥʦ ʩʝ ʠʟʧʦʣʟʚʘ ʪʝʭʥʠʯʝʩʢʠʷʪ ʩʧʨʘʚʦʯʥʠʢ 

Ăʇʨʝʩʤʷʪʘʥʝ ʠ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʤʘʰʠʥʥʠ ʝʣʝʤʝʥʪʠ [2]ñ. 

 

 1. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʯʠʩʣʦ ʥʘ ʨʝʜʫʢʪʦʨʘ (i)  

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʯʠʩʣʦ ʥʘ ʜʘʜʝʥ ʨʝʜʫʢʪʦʨ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʩʣʝʜʥʠʪʝ 

ʬʘʢʪʦʨʠ: ʚʟʘʠʤʥʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʜʚʘʪʘ ʚʘʣʘ, ʛʦʣʝʤʠʥʘ ʠ ʧʨʝʜʘʚʘʥ ʥʘ ʚʲʨʪʷʱ ʤʦʤʝʥʪ (Mʚ), 

ʩʢʦʨʦʩʪ ʥʘ ʚʲʨʪʝʥʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʤʘʩʘʪʘ ʠ ʛʘʙʘʨʠʪʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʜʝʪʘʡʣʠʪʝ ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ [2]. 

ʆʩʥʦʚʝʥ ʧʨʠʥʮʠʧ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʯʠʩʣʦ ʟʘ ʮʠʣʠʥʜʨʠʯʥʠ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩ ʧʨʘʚʠ 

ʟʲʙʠ ʝ  i Ò 8õ10.  

 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʦʨʦʪʠʪʝ ʥʘ ʚʘʣʘ 

ʆʙʦʨʦʪʠ ʥʘ ʚʭʦʜʷʱʠʷ ʚʘʣ ʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʯʠʩʣʦ [2]: 

(1)  n1= n2.i 

 

3. ʀʟʙʦʨ ʥʘ ʤʘʪʝʨʠʘʣ ʟʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ 

ʆʩʥʚʥʠʷ ʤʘʪʝʨʠʘʣ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ ʝ ʩʪʦʤʘʥʘ,ʢʘʪʦ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠ ʤʘʣʢʠ 

ʥʘʪʦʚʘʨʚʘʥʠʷ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ ʜʘ ʩʝ ʠʟʨʘʙʦʪʚʘʪ ʦʪ ʯʫʛʫʥ. ʀʟʙʦʨʲʪ ʥʘ ʩʪʦʤʘʥʘ ʟʘʚʠʩʠ ʦʪ ʫʩʣʦʚʠʷʪʘ 

ʠ ʨʝʞʠʤʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʨʝʜʫʢʪʦʨʘ, ʢʘʢʪʦ ʠ ʦʪ ʫʩʪʘʥʦʚʝʥʠʷ ʥʘʯʠʥ ʥʘ ʩʤʘʟʚʘʥʝ. ɿʘ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʩ 

ʥʠʩʢʠ ʦʙʦʨʦʪʠ ʜʦ 100 min-1 ʩʝ ʧʨʠʝʤʘ,ʯʝ ʪʚʲʨʜʦʩʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʥʝ ʝ ʦʪ ʟʥʘʯʝʥʠʝ. ɿʲʙʥʠʪʝ 

ʨʝʜʫʢʪʦʨʠ ʩ ʦʙʦʨʦʪʠ ʥʘʜ 100 min-1 ʟʘʜʲʣʞʠʪʝʣʥʦ ʨʘʙʦʪʷʪ ʚ ʫʩʣʦʚʠʝ ʥʘ ʩʤʘʟʚʘʥʝ ʠ ʩʝ ʠʟʯʠʩʣʷʚʘʩʪ 

ʥʘ ʢʦʥʪʘʢʪʥʘ ʷʢʦʩʪ  ʠ ʪʚʲʨʜʦʩʪ ʥʘ ʟʲʙʠʪʝ ʟʘ ʠʟʙʨʘʥʠʷ ʤʘʪʝʨʠʘʣ. 

ɸʢʦ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʝ ʧʨʠʜʨʫʞʝʥʦ ʩ ʫʜʘʨʠ ʠʣʠ ʚʠʙʨʘʮʠʠ ʩʝ ʥʘʣʛʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʯʠʩʣʝʥʠʷ ʟʘ 

ʞʠʣʘʚʦʩʪ ʥʘ ʩʲʨʮʝʚʠʥʘʪʘ ʠʤ. ɿʘ ʩʨʝʜʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʯʝʩʪʚʝʥʘ ʚʲʛʣʝʨʦʜʥʘ 

ʩʪʦʤʘʥʘ ʦʪ ʩʣʝʜʥʠʪʝ ʤʘʨʢʠ: ʩʪ.35, ʩʪ.40, ʩʪ.45, ʩʪ.50. 

ʇʨʠ ʪʝʞʢʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʠ ʚʠʙʨʘʮʠʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩʝ ʠʟʧʦʣʟʚʘ ʣʝʛʠʨʘʥʘ 

ʩʪʦʤʘʥʘ. ʅʘʡ-ʠʟʧʦʣʟʚʘʥʠ ʤʘʨʢʠ ʩʘ: 40ʭ, 40ʭʥ, ʩʪ.35ʭʛʩ 

ɿʘʜʲʣʞʠʪʝʣʥʘʪʘ ʪʚʲʨʜʦʩʪ ʥʘ ʟʲʙʠʪʝ  ʧʦ ɹʨʠʥʝʣ ʝ Ò 350. 

ɿʲʙʥʠ ʢʦʣʝʣʘ ʩ ʤʘʣʢʠ ʨʘʟʤʝʨʠ ʩʝ ʠʟʨʘʙʦʪʚʘʪ ʟʘʝʜʥʦ ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʚʘʣ. 

 

4. Oʧʨʝʜʝʣʷʥʝ ʥʘ ʜʦʧʫʩʪʠʤʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʦʛʲʚʘʥʝ ʚ ʟʲʙʥʘʪʘ ʧʨʝʜʘʚʢʘ 

ɼʦʧʫʩʪʠʤʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʦʛʲʚʘʥʝ ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʫʤʦʨʘʪʘ  ʥʘ ʤʘʪʝʨʠʘʣʘ ʩʝ ʦʧʨʝʜʝʣʷ 

ʦʩʥʦʚʥʦ ʦʪ ʬʦʨʤʫʣʘ ʟʘ ʩʠʤʝʪʨʠʯʥʦ ʟʥʘʢʦʧʨʦʤʝʥʣʠʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʟʲʙʠʪʝ ʚ ʜʚʝʪʝ ʧʦʩʦʢʠ [2]: 

(2)  [ů]ʦʛ= .k.ʮ.ʦʛ [MPa] 

ʂʲʜʝʪʦ ů-1 ʝ ʛʨʘʥʠʮʘ ʥʘ ʫʤʦʨʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʠʤʝʪʨʠʯʝʥ ʮʠʢʲʣ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ. ɻʨʘʥʠʮʘʪʘ 

ʥʘ ʫʤʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʝʥ ʩʧʦʩʦʙ ʠʣʠ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʧʨʠ ʦʪʯʠʪʘʥʝ ʚʠʜʲʪ 

ʥʘ ʩʪʦʤʘʥʘʪʘ [2]. 

(3)  ů-1=0,22(ůb+ ůs)+50 

Å [n] ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʝʬʠʮʝʥʪ ʥʘ ʩʠʛʫʨʥʦʩʪ ʧʨʠ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʜʚʦʡʥʠ ʢʦʣʝʣʘ; 

Å (Ků) ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʬʝʢʪʠʚʝʥ ʢʦʝʬʠʮʝʥʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʥʘʧʨʝʞʝʥʠʝ; 

Å ʂʮ ïʢʦʝʬʠʮʝʥʪ ʥʘ ʦʛʲʚʘʥʝ ʦʪʯʠʪʘʱ ʙʨʦʷ ʥʘ ʮʠʢʣʠʪʝ ʥʘ ʦʛʲʚʘʥʝ; 

ʅʘʧʨʝʞʝʥʠʷʪʘ ʥʘ ʦʛʲʚʘʥʝ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʟʘ ʚʩʷʢʦ ʟʲʙʥʦ ʢʦʣʝʣʦ. 

 

5. ʇʨʝʩʤʷʪʘʥʝ ʥʘ ʟʲʙʥʠ ʢʦʣʝʣʘ 

ʉʠʣʠʪʝ, ʢʦʡʪʦ ʥʘʪʦʚʘʨʚʘʪ ʨʘʙʦʪʝʱʠʪʝ ʟʲʙʥʠ ʢʦʣʝʣʘ, ʩʲʟʜʘʚʘʪ ʥʘʧʨʝʞʝʥʠʷ, ʢʦʠʪʦ ʩʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ʥʘ ʚʭʦʜʷʱʠʷ ʚʲʨʪʷʱ ʤʦʤʝʥʪ, ʢʦʡʪʦ ʝ ʟʘʜʘʜʝʥ ʧʦ ʫʩʣʦʚʠʝ. ʅʘʧʨʝʞʝʥʠʝʪʦ ʚ 

ʟʲʙʠʪʝ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ ʥʝ ʝ ʧʦʩʪʦʷʥʥʦ ʧʦ ʤʷʩʪʦ ʠ ʚʨʝʤʝ ʠ ʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʦ ʧʦ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʟʲʙʠʪʝ ʧʦʨʘʜʠ ʥʝʫʩʧʦʨʝʜʥʦʩʪ ʤʝʞʜʫ ʦʩʠʪʝ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ, ʟʘʪʦʚʘ ʟʲʙʥʠʪʝ 

ʢʦʣʝʣʘ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʥʘ ʦʛʲʚʘʥʝ. 
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6. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠʷ ʤʦʜʫʣ 

ʅʦʨʤʘʣʥʠʷʪ ʤʦʜʫʣ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ [2]. 

 

(4)  m C2.  

ʂʲʜʝʪʦ C2 ʝ ʢʦʝʬʠʮʝʥʪ, ʦʪʯʠʪʘʱ ʚʠʜʘ ʥʘ ʧʨʝʜʘʚʢʘʪʘ; 

Å ʄʚ ʝ ʚʲʨʪʷʱ ʤʦʤʝʥʪ, ʢʦʡʪʦ ʩʝ ʟʘʜʘʚʘ ʧʦ ʫʩʣʦʚʠʝ; 

Å ʂʢ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ; 

Å ʂʜ ʝ ʢʦʝʬʠʮʝʥʪ, ʢʦʡʪʦ ʦʪʯʠʪʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʠʥʘʤʠʯʥʦʩʪ, ʪ.ʝ ʪʦʡ ʦʪʯʠʪʘ ʜʠʥʘʤʠʯʥʠʪʝ ʩʠʣʠ, 

ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʧʨʠ ʚʲʨʪʝʥʝʪʦ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ ʧʦʨʘʜʠ ʥʝʪʦʯʥʦʩʪ ʚ ʠʟʨʘʙʦʪʢʘʪʘ ʠ ʟʘʮʝʧʚʘʥʝʪʦ 

ʠʤ; 

Å Z1 - ʙʨʦʡ ʟʲʙʠ ʥʘ ʚʦʜʷʱʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ; 

Å Ɋm - ʢʦʝʬʠʮʝʥʪ,ʢʦʡʪʦ ʦʪʯʠʪʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʟʲʙʘ ʩʧʨʷʤʦ ʤʦʜʫʣʘ; 

Å Y - ʢʦʝʬʠʮʝʥʪ, ʢʦʡʪʦ ʦʪʯʠʪʘ ʬʦʨʤʘʪʘ ʥʘ ʟʲʙʘ; 

Å [ů] - ʜʦʧʫʩʪʠʤʦ ʥʘʧʨʝʞʝʥʦʝ ʥʘ ʦʛʲʚʘʥʝ ʟʘ ʚʦʜʷʱʦʪʦ ʢʦʣʝʣʦ. 

 

7. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʮʠʣʠʥʜʨʠʯʥʘʪʘ ʧʨʝʜʘʚʢʘ 

ɹʨʦʷʪ ʟʲʙʠ ʥʘ ʚʦʜʠʤʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ (Z2) ʩʝ ʦʧʜʝʣʷʪ ʧʦ ʜʦʨʤʫʣʘʪʘ: 

(5)  Z2=Z1.i 

 Å ʄʝʞʜʫʦʩʦʚʦʪʦ ʨʘʟʩʪʦʷʥʠʝ (ɸ) ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

 

(6)  ɸ=  

 Å ɼʠʘʤʝʪʲʨʲʪ ʥʘ ʜʝʣʠʪʝʣʥʘʪʘ ʦʢʨʲʞʥʦʩʪ ʥʘ ʚʦʜʷʱʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

(7)  ɼʜ=Z1.m[mm] 

 

Å ɺʲʥʰʥʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʚʦʜʷʱʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

(8)  ɼʢ=m.(Z1+2) 

 

Å ɼʲʣʞʠʥʘʪʘ ʥʘ ʟʲʙʘ ʥʘ ʚʦʜʷʱʦʪʦ ʢʦʣʝʣʦ (b) ʝ ʬʫʥʢʮʠʷ ʦʪ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

(9)  b= Ɋm .m+5 

 

ʇʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʦʜʠʤʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ ʦʪ 

ʝʜʥʦʩʪʲʧʘʣʥʠʷ ʨʝʜʫʢʪʦʨ ʩ ʮʠʣʠʥʜʨʠʯʥʠ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩ ʧʨʘʚʠ ʟʲʙʠ. 

8. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʟʘʜʚʠʞʚʘʱʠʷ ʚʘʣ 

ɿʘʜʚʠʞʚʘʱʠʷʪ ʚʘʣ ʥʘ ʨʝʜʫʢʪʦʨʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʥʘ ʦʛʲʚʘʥʝ ʠ ʫʩʢʫʢʚʘʥʝ ʝʜʥʦʚʨʝʤʝʥʥʦ: 

(10)  [ů]ʦʛ= = [ů]ʦʛ 

ʂʲʜʝʪʦ: 

Å ʄʦʛ ʝ ʦʛʲʚʘʱ ʤʦʤʝʥʪ; 

Å [ů]ʦʛ ʝ ʜʦʧʫʩʪʠʤʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʦʛʲʚʘʥʝ; 

Å Wʦʛ ʝ ʩʲʧʨʦʪʠʚʠʪʝʣʝʥ ʤʦʤʝʥʪ.  

9. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʜʠʘʤʝʪʲʨʘ ʥʘ ʟʘʜʚʠʞʚʘʱʠʷ ʚʘʣ. 

ɼʠʘʤʝʪʲʨʘ ʥʘ ʟʘʜʚʠʞʚʘʱʠʷ ʚʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ [2]: 

(11)  d1  

10. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʟʘʜʚʠʞʚʘʥʠʷ ʚʘʣ. 

ʆʛʲʚʘʱʠʷ ʤʦʤʝʥʪ ʥʘ ʟʘʜʚʠʞʚʘʥʠʷ ʚʘʣ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

(12)  ʄʦʛ=ʄʚ=9554.[N.m] 
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ʂʲʜʝʪʦ: 

Å N ʝ ʧʨʝʜʘʚʘʥʘ ʤʦʱʥʦʩʪ  

Å n ʩʘ ʦʙʦʨʦʪʠʪʝ ʥʘ ʟʘʜʚʠʞʚʘʥʦʪʦ ʟʲʙʥʦ ʢʦʣʝʣʦ 

 

ɼʠʘʤʝʪʲʨʘ ʥʘ ʚʘʣʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ [2]: 

(13)  d2  

ʀʟʯʠʩʣʷʚʘʥʠʪʝ ʜʠʘʤʝʪʨʠ ʥʘ ʚʘʣʦʚʝʪʝ ʩʘ ʜʠʘʤʝʪʨʠ ʟʘ ʣʘʛʝʨʠʪʝ ʠ ʩʘ ʤʠʥʠʤʘʣʥʠ ʜʠʘʤʝʪʨʠ ʟʘ 

ʚʘʣʦʚʝʪʝ. ɼʠʘʤʝʪʨʠʪʝ ʥʘ ʣʘʛʝʨʥʠʪʝ ʰʠʡʢʠ ʩʝ ʦʬʦʨʤʷʪ ʢʦʥʩʪʨʦʢʪʠʚʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʠʪʝ 

ʣʘʛʝʨʠ. 

14. ʀʟʯʠʩʣʷʚʘʥʝ ʠ ʠʟʙʦʨ ʥʘ ʣʘʛʝʨʠ. 

ʀʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʣʘʛʝʨʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʟʘ ʜʠʥʘʤʠʯʥʘ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ, ʢʘʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʪʦʚʘ ʩʝ ʧʨʘʚʠ ʟʘ ʟʘʜʚʠʞʚʘʱʠʷ ʠ ʟʘ ʟʘʜʚʠʞʚʘʥʠʷ ʚʘʣ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

(14)   C= .p[kN], 

ʢ̡ ʜʝʪʦ: 

Å ft ʝ ʢʦʝʬʝʮʝʥʪ ʟʘ ʜʠʥʘʤʠʯʥʦ ʥʘʪʦʚʘʨʚʘʥʝ; 

Å fn ʝ ʢʦʝʬʠʮʝʥʪ ʟʘ ʯʝʩʪʦʪʘʪ ʥʘ ʚʲʨʪʝʥʝ; 

Å ʩʠʣʘʪʘ P ʩʝ ʧʨʠʝʤʘ, ʯʝ ʠʤʘ ʩʪʦʡʥʦʩʪ, ʥʘʧʦʣʦʚʠʥʘ ʥʘ ʟʘʜʘʜʝʥʠʷ ʤʲʨʪʷʱ ʤʦʤʝʥʪ (ʄʚ). 

ʉʣʝʜ ʷʢʦʩʪʥʠʪʝ ʠ ʢʠʥʝʤʘʪʠʯʥʠ ʠʟʯʠʩʣʝʥʠʷ ʩʣʝʜʚʘ ʪʨʠʤʝʨʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʝʜʥʦʩʪʲʧʘʣʥʠʷ ʨʝʜʫʢʪʦʨ ʩ ʮʠʣʠʥʜʨʠʯʥʠ ʟʲʙʥʠ ʢʦʣʝʣʘ ʩ ʧʨʘʚʠ ʟʲʙʠ. 

ʊʨʠʤʝʨʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʝʥ ʜʝʪʘʡʣ ʩ ʧʦʤʦʱʪʘ ʥʘ CAD ʩʠʩʪʝʤʠʪʝ ʩʝ 

ʠʟʚʲʨʰʚʘ ʚ ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ [5]: 

Å ʘʥʘʣʠʟʠʨʘ ʩʝ ʜʘʪʘʡʣʲʪ ʠ ʩʝ ʚʟʝʤʘ ʨʝʰʝʥʠʝ ʟʘ ʥʝʛʦʚʦʪʦ ʨʘʟʜʝʣʷʥʝ ʥʘ ʝʣʝʤʝʥʪʘʨʥʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʩ ʠʟʧʦʣʟʚʘʥʘʪʘ ʩʠʩʪʝʤʘ; 

Å ʦʧʨʝʜʝʣʷ ʩʝ ʝʣʝʤʝʥʪʲʪ, ʢʦʡʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʙʘʟʦʚ; 

Å ʧʨʠʝʤʘ ʩʝ ʨʝʜ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ; 

Å ʠʟʙʠʨʘʪ ʩʝ ʥʘʯʠʥʠʪʝ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ; 

Å ʧʦʩʪʨʦʷʚʘʪ ʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚ ʧʨʠʝʪʠʷ ʨʝʜ, ʢʘʪʦ ʢʲʤ ʪʷʭ ʩʝ ʧʨʠʣʘʛʘʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʦʧʝʨʘʮʠʠ (ʬʠʛ.3); 

Å ʧʨʝʛʣʝʜ ʠ ʢʦʨʝʢʮʠʷ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʚʲʟʧʨʠʝʪʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʜʝʪʘʡʣʘ.  

 
ʌʠʛ. .3 ʊʨʠʤʝʨʥʠ ʤʦʜʝʣʠ ʥʘ ʢʦʨʧʫʩʘ ʠ ʢʘʧʘʢʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʷ ʨʝʜʫʢʪʦʨ 

 

 

ʄʘʰʠʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ ʚʲʨʪʝʣʠʚʦ ʜʚʠʞʝʥʠʝ ï ʣʘʛʝʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʦʜʙʨʘʥʠ ʦʪ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʩʦʬʪʫʝʨʥʦ ʙʠʙʣʠʦʪʝʢʠ ʠʣʠ ʜʘ ʩʝ ʠʟʪʝʛʣʷʪ ʜʠʨʝʢʪʥʦ ʦʪ web 

ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʣʘʛʝʨʠʪʝ (ʬʠʛ. 4). 
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ʀʟʧʦʣʟʚʘʥʠʷʪ ʟʘ ʮʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʧʨʦʜʫʢʪ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʠʥʞʝʥʝʨʥʠʷ ʪʨʫʜ Solid-

Works ʠʤʘ ʙʠʙʣʠʦʪʝʢʘ ʩ ʥʘʜ 700,000 ʩʪʘʥʜʘʨʪʥʠ ʝʣʝʤʝʥʪʘ, ʧʦʜʜʲʨʞʘ ʤʥʦʞʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʯʝʨʪʦʞʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʜʝʪʘʡʣʠ ʠ ʜʘ ʜʦʢʫʤʝʥʪʠʨʘʪ 

ʩʲʟʜʘʜʝʥʠ ʜʠʛʠʪʘʣʥʠ ʧʨʦʪʦʪʠʧʠ [4]. 

 
ʌʠʛ. 4. ʇʦʜʙʦʨ ʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʤʘʰʠʥʥʠ ʝʣʝʤʝʥʪʠ 

 

IV. ɸʩʝʤʙʣʠʨʘʥʝ ʥʘ ʩʛʣʦʙʝʥ ʤʝʭʘʥʠʟʲʤ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʯʝʨʪʝʞʠ 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠʪʝ ʦʪ ʩʪʘʥʜʘʨʪʘ 

ʜʚʘ ʚʠʜʘ ʩʛʣʦʙʝʥʠ ʝʜʠʥʠʮʠ: 

Å ʩʛʣʦʙʝʥʠ ʝʜʠʥʠʮʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʩʘʤʦ ʦʪ ʜʝʪʘʡʣʠ; 

Å ʩʛʣʦʙʝʥʠ ʝʜʠʥʠʮʠ, ʩʲʜʲʨʞʘʱʠ ʜʝʪʘʡʣʠ ʠ ʜʨʫʛʠ ʩʛʣʦʙʝʥʠ ʝʜʠʥʠʮʠ. 

ʉʣʝʜ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʚʲʚ ʬʘʡʣʘ ʥʘ ʤʝʭʘʥʠʟʤʘ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʛʣʦʙʝʥʠ. 

ʇʨʠ ʩʛʣʦʙʷʚʘʥʝʪʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ ʩʪʝʧʝʥʠʪʝ ʠʤ ʥʘ ʩʚʦʙʦʜʘ. ʉʲʱʝʩʪʚʫʚʘʪ ʰʝʩʪ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʪʚʲʨʜʦ ʪʷʣʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ - ʪʨʠ ʪʨʘʥʩʣʘʮʠʦʥʥʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʦʩʠ ʠ ʪʨʠ ʨʦʪʘʮʠʦʥʥʠ ʜʚʠʞʝʥʠʷ ʦʢʦʣʦ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʦʩʠ. 

ʂʦʤʧʦʥʝʥʪʠʪʝ ʩʝ ʩʛʣʦʙʷʚʘʪ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʨʲʟʢʠ. ʊʝ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʜʝʪʘʡʣʠ ʦʪ ʩʛʣʦʙʝʥʘʪʘ ʝʜʠʥʠʮʘ ʚ ʩʪʨʦʛʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥ ʩ ʜʨʫʛ (ʌʠʛ.5). 
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ʌʠʛ. 5. ʌʠʢʩʠʨʘʥʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʚ ʩʚʛʣʦʙʝʥʘʪʘ ʝʜʠʥʠʮʘ 

 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʯʝʨʪʝʞ ʦʪ 3D ʤʦʜʝʣ ʩʝ ʩʚʝʞʜʘ ʜʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʦʝʢʮʠʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʪʨʠʤʝʨʥʠʪʝ ʤʦʜʝʣʠ, ʧʨʠʜʨʫʞʝʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʨʘʟʤʝʨʠ, ʦʟʥʘʯʝʥʠʷ ʟʘ ʛʨʘʧʘʚʦʩʪ, ʛʝʦʤʝʪʨʠʯʥʠ 

ʜʦʧʫʩʢʠ, ʪʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʨ.  

ʏʝʨʪʝʞʠʪʝ ʠ ʪʨʠʤʝʨʥʠʪʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʜʦʢʫʤʝʥʪʠ, ʪ.ʝ. ʧʨʦʤʝʥʠʪʝ 

ʚ ʤʦʜʝʣʘ ʥʘ ʜʝʪʘʡʣ ʠʣʠ ʩʭʣʦʙʝʥʘ ʝʜʠʥʠʮʘ ʧʨʦʤʝʥʷʪ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʯʝʨʪʝʞʠ. ɺʲʟʤʦʞʥʦ ʝ ʠ 

ʦʙʨʘʪʥʦʪʦ, ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʨʘʟʤʝʨʠ ʚ ʯʝʨʪʝʞʘ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʤʦʜʝʣʠʪʝ. ʏʝʨʪʦʞʥʠʪʝ ʬʘʡʣʦʚʝ 

ʚʠʥʘʛʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʜʨʫʞʘʚʘʪ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʤʦʜʝʣʥʠ ʬʘʡʣʦʚʝ. ʏʝʨʪʝʞʠʪʝ ʩʝ ʟʘʧʠʩʚʘʪ ʚ 

ʦʪʜʝʣʥʠ ʬʘʡʣʦʚʝ ʩʲʩ ʩʲʦʪʚʝʪʥʦʪʦ ʨʘʟʰʠʨʝʥʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ CAD ʧʨʫʜʫʢʪ ʟʘ 

ʨʘʙʦʪʘ. ʏʝʨʪʦʞʥʠʷʪ ʬʘʡʣ ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʯʝʨʪʦʞʥʠ ʣʠʩʪʘ, ʢʘʪʦ ʚ ʜʘʜʝʥ 

ʤʦʤʝʥʪ ʩʘʤʦ ʝʜʠʥ ʦʪ ʪʷʭ ʝ ʘʢʪʠʚʝʥ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʯʝʨʪʝʞ ʚʢʣʶʯʚʘ: 

Å ʠʟʙʦʨ ʥʘ ʬʦʨʤʘʪ ʥʘ ʯʝʨʪʦʞʥʠʷ ʣʠʩʪ, ʨʘʤʢʘ ʠ ʪʘʙʣʠʮʘ ʩ ʦʩʥʦʚʥʠʷ ʥʘʜʧʠʩ; 

Å ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʛʨʘʬʠʯʥʘʪʘ ʩʨʝʜʘ ï ʤʝʪʦʜ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ (ʝʚʨʦʧʝʡʩʢʘ ʠʣʠ ʘʤʝʨʠʢʘʥʩʢʘ 

ʧʦʟʠʮʠʷ [4]), ʧʦʜʨʘʟʙʠʨʘʱ ʩʝ ʤʘʱʘʙ, ʩʠʤʚʦʣʠ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʠʟʛʣʝʜʠ, ʨʘʟʨʝʟʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʙʘʟʠ, ʥʘʯʠʥʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʦʪ ʯʝʨʪʝʞʘ (ʣʠʥʠʠ, ʨʘʟʤʝʨʠ, ʱʨʠʭʦʚʢʘ, 

ʛʝʦʤʝʪʨʠʯʥʠ ʜʦʧʫʩʢʠ, ʥʘʜʧʠʩʠ ʠ ʜʨ.); 

Å ʢʦʤʧʦʟʠʨʘʥʝ ʥʘ ʯʝʨʪʝʞʘ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʟʛʣʝʜʠ ʠ ʨʘʟʨʝʟʠ, ʦʨʘʟʤʝʨʷʚʘʥʝ, ʥʘʜʧʠʩʚʘʥʝ ʠ 

ʜʨ. (ʬʠʛ.6); 

Å ʧʦʧʲʣʚʘʥʝ ʥʘ ʪʘʙʣʠʮʘʪʘ ʩ ʦʩʥʦʚʝʥ ʥʘʜʧʠʩ; 

Å ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ ʯʝʨʪʝʞʘ ʥʘ ʧʝʨʠʬʝʨʥʦ ʫʩʪʨʦʡʩʪʚʦ. 
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ʌʠʛ. 6. ʂʦʤʧʦʟʠʨʘʥʝ ʥʘ ʯʝʨʪʝʞ ʚ ʛʨʘʬʠʯʥʘ ʩʨʝʜʘ 

 

V. ʊʝʭʥʦʣʦʛʠʷ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝ 

ʅʘʨʷʟʚʘʥʝʪʦ ʥʘ ʟʲʙʥʠʪʝ ʢʦʣʝʣʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʥʘ ʤʝʪʘʣʦʨʝʞʝʱʘ ʤʘʰʠʥʘ ʩ ʎʇʋ ʩ 

ʧʨʦʬʠʣʠʨʘʥ ʨʝʞʝʱ ʠʥʩʪʨʫʤʝʥ ʧʦ ʤʝʪʦʜʘ ʥʘ ʢʦʧʠʨʘʥʝʪʦ, ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʝ ʜʚʠʞʠ ʧʦ 

ʘʧʨʦʢʩʝʤʠʣʠʨʘʥʘ ʢʨʠʚʘ, ʜʦʙʣʠʞʘʚʘʱʘ ʩʝ ʜʦ ʢʦʥʪʫʨʘ ʥʘ ʥʘʧʨʝʯʥʦʪʦ ʩʝʯʝʥʠʝ ʥʘ ʥʘʨʷʟʚʘʥʠʪʝ ʟʲʙʠ. 

ɿʲʙʥʠʪʝ ʢʦʣʝʣʘ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ ʚ ʜʦʢʣʘʜʘ ʨʝʜʫʢʪʦʨ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʥʘ 

ʦʙʨʘʙʦʪʚʘʱ ʮʝʥʪʲʨ ʠʣʠ ʥʠʰʢʦʚʘ ʝʨʦʟʠʡʥʘ ʤʘʰʠʥʘ ʩ CNC ʫʧʨʘʚʣʝʥʠʝ. ɿʘ ʮʝʣʪʘ ʝ ʥʫʞʥʦ ʜʘ ʙʲʜʝ 

ʛʝʥʝʨʠʨʘʥʘ ʧʨʦʛʨʘʤʘ ʦʪ ʧʦʜʭʦʜʷʱʦ ʠʟʙʨʘʥʘ CAM ʩʠʩʪʝʤʘ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ 

CAM ʩʠʩʪʝʤʘ, ʧʨʠ ʩʲʩʪʘʚʷʥʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʧʨʦʛʨʘʤʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʲʟʜʘʜʝʥʠʪʝ ʩ CAD 

ʩʠʩʪʝʤʠʪʝ ʤʦʜʝʣʠ ʥʘ ʦʙʨʘʙʦʪʚʘʥʠʪʝ ʤʦʜʝʣʠ. ʆʪ ʪʚʲʨʜʦʪʝʣʥʠʷ ʤʦʜʝʣ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʨʘʟʧʦʟʥʘʚʘʪ 

ʨʘʟʣʠʯʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʝʣʝʤʝʥʪʠ. ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʦʣʫʯʝʥʘ ʦʪ ʪʷʭ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʙʠʨʘʥʝ ʥʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ. ʊʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ, ʛʝʥʝʨʠʨʘʥʠ ʩ CAM 

ʩʠʩʪʝʤʘ ʩʘ ʚ ʘʩʦʮʠʘʪʠʚʥʘ ʚʨʲʟʢʘ ʩ ʦʨʠʛʠʥʘʣʥʠʷ CAD ʤʦʜʝʣ ʠ ʧʨʠ ʨʜʘʢʪʠʨʘʥʝ ʥʘ 3D ʛʝʦʤʝʪʨʠʷʪʘ, 

ʪʨʘʝʢʪʦʨʠʠʪʝ ʩʝ ʧʨʦʤʝʥʷʪ ʘʚʪʦʤʘʪʠʯʥʦ. CAM ʩʠʩʪʝʤʘʪʘ ʩʠʤʫʣʠʨʘ ʠ ʧʨʦʚʝʨʷʚʘ ʧʲʪʷ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʪʥʝʤʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʦʪ ʤʦʜʝʣʘ, ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʲʪ, ʜʲʨʞʘʯʲʪ, ʟʘʛʦʪʦʚʢʘʪʘ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʪʘ ʟʘ ʙʘʟʠʨʘʥʝ ʠ ʟʘʭʚʘʱʘʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʩʠʤʫʣʘʮʠʷʪʘ ʠ ʧʨʝʜʩʪʘʚʷʪ ʨʝʘʣʠʩʪʠʯʥʦ 

ʧʨʦʮʝʩʘ ʥʘ ʦʙʨʘʙʦʪʢʘ. 

 

VI. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʦʢʣʘʜʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʠ ʛʝʦʤʝʪʨʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʧʦʩʨʝʜʩʪʚʦʤ CAD ʩʠʩʪʝʤʠ ʠ ʩʘ ʧʦʩʦʯʝʥʠ ʥʘʯʠʥʠʪʝ ʟʘ ʤʝʭʘʥʠʯʥʦʪʦ ʠʤ 

ʠʟʨʘʙʦʪʚʘʥʝ. 

ʅʘʧʨʘʚʝʥʘ ʝ ʦʙʦʩʥʦʚʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ CAD/CAM ʩʠʩʪʝʤʠ, ʢʘʪʦ ʩʘ ʧʦʩʦʯʝʥʠ 

ʧʨʝʜʠʤʩʪʚʘʪʘ ʠʤ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʟʲʙʥʠ ʧʨʝʜʘʚʢʠ ʚ ʨʝʜʫʢʪʦʨʠʪʝ. 
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I . ʋɺʆɼ 

ʇʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʥʘʯʠʥʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ, ʯʨʝʟ ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʦʤʫʥʠʢʠʨʘʪ ï ʢʦʤʫʥʠʢʘʮʠʠ ʟʘ 

ʜʘʥʥʠ, ʛʣʘʩʦʚʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʚʠʜʝʦ ʢʦʤʫʥʠʢʘʮʠʠ, ʠʟʣʲʯʚʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ, ʢʦʤʫʥʠʢʘʮʠʠ ʟʘ ʫʧ-

ʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣ, ʢʦʤʫʥʠʢʘʮʠʠ ʧʨʠ ʩʧʝʰʥʠ ʨʝʘʢʮʠʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ɺ ʪʘʟʠ ʧʨʦʤʝʥʝʥʘ ʥʦʚʘ 

ʨʝʘʣʥʦʩʪ ʩʝ ʠʟʠʩʢʚʘ ʣʝʩʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘ.  

ʂʘʪʦ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʛʲʚʢʘʚʦʩʪ, ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʱʥʦʩʪʪʘ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʨʘʟʨʘʙʦʪʢʘ, ʢʘʢʪʦ ʠ ʰʠʨʦʢʦʦʙʭʚʘʪʥʠ 

ʧʦʣʟʠ, ʨʝʘʣʠʟʠʨʘʥʠ ʦʪ ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʣʫʛʠ ʠ ʨʘʟʨʘʙʦʪʯʠʮʠ ʥʘ ʧʨʦʜʫʢʪʠ, 

ʜʦʩʪʠʛʘʱʠ ʜʦ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʩʘ ʩʝ ʥʘʣʦʞʠʣʠ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦʪʦ ʨʘʜʠʦ SDR 

(Software Defined Radio), ʘʜʘʧʪʠʚʥʦʪʦ ʨʘʜʠʦ, ʢʦʛʥʠʪʠʚʥʦʪʦ ʨʘʜʠʦ ʠ ʠʥʪʝʣʠʛʝʥʪʥʦʪʦ ʨʘʜʠʦ. 

ʅʘ ʧʘʟʘʨʘ ʩʝ ʧʨʝʜʣʘʛʘʪ ʨʘʟʣʠʯʥʠ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʪʷʭʥʦʪʦ 

ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ SDR ʫʩʪʨʦʡʩʪʚʘ.  

ɺ ʪʦʟʠ ʜʦʢʣʘʜ e ʧʨʝʜʩʪʘʚʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʠ ʜʦʩʪʲʧʥʠ SDR 

ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ. ʅʘʧʨʘʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʟʧʦʣʟ-

ʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʘʨʠʘʥʪʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ SDR. 
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II . ʍɸʈɼʋɽʈʅʀ ʇʃɸʊʌʆʈʄʀ ɿɸ SDR 

1. Universal Software Radio Peripheral 

ʋʥʠʚʝʨʩʘʣʥʘʪʘ ʧʝʨʠʬʝʨʠʷ ʟʘ ʩʦʬʪʫʝʨʥʦ ʨʘʜʠʦ Universal Software Radio Peripheral (USRP) ʝ ʛʘ-

ʤʘ ʦʪ ʩʦʬʪʫʝʨʥʠ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʠ ʧʨʦʜʘʚʘʥʠ ʦʪ Ettus Research ʠ ʥʝʡʥʘʪʘ ʢʦʤʧʘʥʠʷ 

ʤʘʡʢʘ National Instruments [4]. ʉʝʤʝʡʩʪʚʦʪʦ ʧʨʦʜʫʢʪʠ USRP ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʝʚʪʠʥʘ ʭʘʨʜʫʝʨʥʘ 

ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʦʬʪʫʝʨʥʦ ʨʘʜʠʦ ʠ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʫʥʠʚʝʨʩʠʪʝ-

ʪʠ ʠ ʣʶʙʠʪʝʣʠ. 

ʄʦʜʝʣʠʪʝ USRP ʠʟʧʦʣʟʚʘʪ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʢʣʶʯʚʘʱʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʠʟʠʩʢʚʘʪ 

ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠ ʚ ʦʩʥʦʚʥʘʪʘ ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ: ʛʝʥʝʨʠʨʘʥʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʪʘʢʪʦʚʘ 

ʯʝʩʪʦʪʘ, FPGA (Field-Programmable Gate Arrays), ADC, DAC, ʠʥʪʝʨʬʝʡʩ ʢʲʤ ʭʦʩʪ ʧʨʦʮʝʩʦʨʘ ʠ 

ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʤʦʱʥʦʩʪʪʘ. ʄʦʜʫʣʥʠʷ ʧʨʠʥʮʠʧ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʲʱʝʨʥʠ ʧʣʘʪʢʠ ʩʝ ʧʨʠʣʘʛʘ ʟʘ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʥʘʣʦʛʦʚʠʪʝ ʦʧʝʨʘʮʠʠ ʢʘʪʦ ʲʧ/ʜʘʫʥ ʢʦʥʚʝʨʪʠʨʘʥʝ DDC (Digital Down-Converter) ʠ 

DUC (Digital Up-Converter), ʬʠʣʪʨʠʨʘʥʝ ʠ ʜʨʫʛʠ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʠʛʥʘʣʘ. ʊʘʟʠ ʤʦʜʫʣʥʦʩʪ ʧʦʟʚʦʣʷʚʘ 

ʥʘ USRP ʜʘ ʦʙʩʣʫʞʚʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʜʦ 6 GHz. ʇʨʝʜʣʘʛʘʪ ʩʝ 3 ʨʘʟʣʠʯʥʠ ʩʝʨʠʠ 

USRP: ʤʨʝʞʦʚʠ, ʰʠʥʥʠ ʠ ʚʛʨʘʜʝʥʠ. ʄʨʝʞʦʚʠʪʝ ʧʣʘʪʬʦʨʤʠ USRP N200 ʠ USRP N210 ʩʘ ʚʠʩʦʢʦ-

ʝʬʝʢʪʠʚʥʠ USRP ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʧʦ-ʰʠʨʦʢ ʜʠʥʘʤʠʯʝʥ ʦʙʭʚʘʪ ʠ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʥʘ 

ʣʝʥʪʘ ʦʪ ʰʠʥʥʠʪʝ. ʉ ʧʦʤʦʱʪʘ ʥʘ Gigabit Ethernet ʠʥʪʝʨʬʝʡʩ ʫʩʪʨʦʡʩʪʚʘʪʘ ʚ ʤʨʝʞʦʚʘʪʘ ʩʝʨʠʷ ʤʦ-

ʛʘʪ ʜʘ ʧʨʝʭʚʲʨʣʷʪ ʜʦ 50 MS/s ʢʦʤʧʣʝʢʩʥʠ ʧʨʦʙʠ ʦʪ ʦʩʥʦʚʥʘʪʘ ʣʝʥʪʘ ʢʲʤ/ʦʪ ʭʦʩʪʘ. ʉʝʨʠʷʪʘ ʧʨʝʜ-

ʣʘʛʘ ʠ ʧʦʨʪ ʟʘ MIMO (Multiple-Input and Multiple-Output) ʨʘʟʰʠʨʝʥʠʝ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʜʚʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʪʘʟʠ ʩʝʨʠʷ. ɺʩʠʯʢʠ ʧʨʦʜʫʢʪʠ ʚ ʰʠʥʥʘʪʘ ʩʝʨʠʷ ʠʟʧʦʣʟʚʘʪ 

ʠʥʪʝʨʬʝʡʩ USB 2.0 ʠʣʠ USB 3.0 ʟʘ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʜʘʥʥʠ ʢʲʤ ʠ ʦʪ ʭʦʩʪʘ. ɺʛʨʘʜʝʥʘʪʘ ʩʝʨʠʷ ʩʲʯʝ-

ʪʘʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʜʨʫʛʠʪʝ USRP ʫʩʪʨʦʡʩʪʚʘ ʩ ʚʛʨʘʜʝʥ ʧʨʦʮʝʩʦʨ OMAP 3. E310, ʧʫʩʥʘʪ ʥ 

ʧʘʟʘʨʘ ʚ ʢʨʘʷ 2014 ʛ. ʠ ʠʟʧʦʣʟʚʘ ʧʣʘʪʬʦʨʤʘʪʘ Zynq SoC ʠ Analog Devices AD9361 RFIC ʟʘ ʨʝʘʣʠ-

ʟʠʨʘʥʝ ʥʘ ʤʥʦʛʦ ʢʦʤʧʘʢʪʝʥ, ʚʛʨʘʜʝʥ USRP ʤʦʜʫʣ. ʋʩʪʨʦʡʩʪʚʘʪʘ ʦʪ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʚʲʨʟʚʘʪ ʩ ʚʲʥʰʝʥ ʢʦʤʧʶʪʲʨ ʠ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 

ʨʘʙʦʪʘ [7, 8]. 

ʍʘʨʜʫʝʨʥʠʷʪ ʜʨʘʡʚʝʨ ʥʘ USRP UHD (USRP Hardware Driver) ʝ ʜʨʘʡʚʝʨʲʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ, 

ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ Ettus Research ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʧʨʦʜʫʢʪʦʚʦʪʦ ʩʝʤʝʡʩʪʚʦ ʥʘ USRP. ʊʦʡ ʧʦʜʜʲʨʞʘ 

Linux, MacOS ʠ Windows ʧʣʘʪʬʦʨʤʠ. ʅʷʢʦʣʢʦ ʨʘʤʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ GNU Radio, LabVIEW, 

MATLAB ʠ Simulink, ʠʟʧʦʣʟʚʘʪ ʜʨʘʡʚʝʨʘ UHD.  

ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ, ʦʩʠʛʫʨʝʥʘ ʦʪ UHD, ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʩʪʲʧʥʘ ʠ ʜʠʨʝʢʪʥʦ ʩ UHD API 

(Application Programming Interface), ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʧʦʜʜʨʲʞʢʘ ʟʘ C ++. ɺʩʝʢʠ ʜʨʫʛ ʝʟʠʢ, ʢʦʡʪʦ 

ʤʦʞʝ ʜʘ ʠʤʧʦʨʪʠʨʘ ʬʫʥʢʮʠʠʪʝ ʥʘ C ++, ʩʲʱʦ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ UHD. 

 

2. Wireless Open-Access Research Platform 

ɹʝʟʞʠʯʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ WARP (Wireless Open-Access 

Research Platform) ʝ ʤʘʱʘʙʠʨʫʝʤʘ ʠ ʨʘʟʰʠʨʷʝʤʘ ʧʨʦʛʨʘʤʠʨʫʝʤʘ ʙʝʟʞʠʯʥʘ ʧʣʘʪʬʦʨʤʘ, ʠʟʛʨʘʜʝʥʘ 

ʜʦ ʧʨʦʪʦʪʠʧ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʙʝʟʞʠʯʥʠ ʤʨʝʞʠ. WARP ʩʲʯʝʪʘʚʘ ʚʠʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʝʥ ʧʨʦʛʨʘʤʠ-

ʨʫʝʤ ʭʘʨʜʫʝʨ ʩ ʛʦʣʷʤʘ ʙʘʟʘ ʦʪ ʦʪʚʦʨʝʥ ʢʦʜ ʠ ʧʦʜʜʲʨʞʘʱʠ ʭʘʨʜʫʝʨʥʠ ʤʦʜʫʣʠ: FPGA, ʨʘʜʠʦ, ʪʘʢ-

ʪʦʚʠ ʩʠʛʥʘʣʠ, ʘʥʘʣʦʛʦʚʠ. Mango Communications WARP v3 ʝ ʥʘʡ-ʥʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ WARP ʭʘʨʜʫ-

ʝʨ, ʠʥʪʝʛʨʠʨʘʱ FPGA ʤʦʜʝʣ Virtex-6 ʥʘ ʢʦʤʧʘʥʠʷʪʘ Xilinx, ʜʚʘ ʧʨʦʛʨʘʤʠʨʫʝʤʠ RF (Radio 

Frequency) ʠʥʪʝʨʬʝʡʩʘ ʠ ʨʘʟʣʠʯʥʠ ʧʝʨʠʬʝʨʥʠ ʫʩʪʨʦʡʩʪʚʘ. 

WARP Lab ʝ ʨʘʤʢʘ ʟʘ ʙʲʨʟʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʦʪʦʪʠʧ ʥʘ ʬʠʟʠʯʝʩʢʠ ʩʣʦʡ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʢʦʦʨ-

ʜʠʥʠʨʘʥʝ ʥʘ ʧʨʦʠʟʚʦʣʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʝʜʠʥʠʯʥʠ ʠ ʤʫʣʪʠʘʥʪʝʥʥʠ ʧʨʝʜʘʚʘʪʝʣʥʠ ʠ ʧʨʠʝʤʥʠ ʚʲʟ-

ʣʠ. ʈʘʟʰʠʨʷʝʤʘʪʘ ʨʘʤʢʘ ʜʘʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʛʲʚʢʘʚʦʩʪʪʘ ʜʘ ʨʘʟʨʘʙʦʪʚʘʪ ʠ ʚʥʝʜʨʷʚʘʪ ʛʦʣʝʤʠ 

ʤʨʝʞʠ ʦʪ ʚʲʟʣʠ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʚʩʷʢʦ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʥʫʞʜʘ. ʈʝʬʝʨʝʥʪʥʠʷʪ 

ʜʠʟʘʡʥ ʩʲʯʝʪʘʚʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ MATLAB ʠ FPGA ʚ ʤʦʜʫʣʠʪʝ ʥʘ WARPLab, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘʪ 

ʣʝʩʥʦ ʨʘʟʰʠʨʷʚʘʥʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ. ɼʦʢʘʪʦ ʨʝʬʝʨʝʥʪʥʠʷ ʜʠʟʘʡʥ ʠʟʧʦʣʟʚʘ MATLAB ʟʘ ʫʧʨʘʚ-

ʣʝʥʠʝ ʥʘ ʚʲʟʣʠ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠ, ʪʦʡ ʩʲʱʦ ʪʘʢʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʲʩ ʩʪʨʦʛʠ 

ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʣʘʪʝʥʪʥʦʩʪ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʢʨʠʪʠʯʥʠʪʝ ʢʲʤ ʚʨʝʤʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʠʛʥʘʣʠ ʚ FPGA [5]. 
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3. Berkeley Emulation Engine 

ʅʘʡ-ʥʦʚʘʪʘ ʩʠʩʪʝʤʘ ʝʤʫʣʘʪʦʨ ʥʘ ɹʘʨʢʣʠ Berkeley Emulation Engine version 3 (BEE3) ʝ 2U ʰʘʩʠ 

ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʦʜʫʣʥʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ FPGA ʩʠʩʪʝʤʠ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʠʟʧʦʣʟʚʘ 4 Xilinx FPGAs 

Virtex-5 LX110T, LX155T ʠʣʠ SX95T. ʊʷ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʦʤʧʶ-

ʪʲʨʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ, BEE3 ʝ ʧʣʘʪʬʦʨʤʘ, ʢʦʷʪʦ ʮʝʣʠ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ 

ʟʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʦʨʠ RAMP (Research Accelerator for Multiple Processors). RAMP ʝ ʨʘʟʨʘʙʦʪʢʘ 

ʥʘ ʰʝʩʪ ʫʥʠʚʝʨʩʠʪʝʪʘ (Berkeley, Stanford,University of Wyoming,, University of Texas, CMU ʠ MIT) 

ʠ ʥʷʢʦʣʢʦ ʠʥʜʫʩʪʨʠʘʣʥʠ ʧʘʨʪʥʴʦʨʠ, ʩʨʝʜ ʢʦʠʪʦ: Microsoft Research, Xilinx, Sun Microsystems ʠ 

IBM. BEE3 ʝ ʤʘʱʘʙʠʨʫʝʤʘ ʧʣʘʪʬʦʨʤʘ ʦʪ 1 ʜʦ 64  ʩʠʩʪʝʤʠ ʥʘ 2U ʰʘʩʠ, ʢʦʷʪʦ ʫʣʝʩʥʷʚʘ ʧʨʦʫʯʚʘ-

ʥʠʷʪʘ ʚ ʥʷʢʦʣʢʦ ʦʙʣʘʩʪʠ: ʢʦʤʧʶʪʲʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʠʩʪʝʤʠ, ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʠ ʩʦʬʪʫʝʨ, 

ʡʝʨʘʨʭʠʷ ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʧʘʤʝʪʪʘ ʠ ʨʘʟʣʠʯʥʠ ʫʩʢʦʨʠʪʝʣʠ ʥʘ ʧʨʠʣʦʞʝʥʠʷ/ʘʣʛʦʨʠʪʤʠ. 

ʄʦʜʫʣʥʘʪʘ, ʤʘʱʘʙʠʨʫʝʤʘ ʧʣʘʪʬʦʨʤʘ, ʙʘʟʠʨʘʥʘ ʥʘ FPGA, ʩʲʩ ʩʦʬʪʫʝʨʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʧʨʦʝʢ-

ʪʠʨʘʥʝ, BEE3 ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʰʠʨʦʢʘ ʛʘʤʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠ ʧʨʠʣʦʞʝʥʠʷ 

[3], ʢʘʪʦ: 

Å ʢʦʛʥʠʪʠʚʥʠ ʨʘʜʠʦʩʠʩʪʝʤʠ; 

Å ʩʠʤʫʣʘʮʠʷ ʥʘ ʤʘʱʘʙʥʠ, ad-hoc ʠ ʪʨʘʜʠʮʠʦʥʥʠ ʤʨʝʞʠ 

Å ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʘʜʠʦʩʠʛʥʘʣʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ 

Å ʩʠʤʫʣʘʮʠʷ ʥʘ MIMO ʩʠʩʪʝʤʠ 

Å ʝʤʫʣʘʮʠʷ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

Å ʦʙʨʘʙʦʪʢʘ ʥʘ ʭʠʧʝʨʩʧʝʢʪʨʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

Å ʥʘʫʯʥʠ ʠʟʯʠʩʣʝʥʠʷ ʠ ʜʨ. 

 

4. Kansas University Agile Radio 

ɻʲʚʢʘʚʦʪʦ ʨʘʜʠʦ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʂʘʥʟʘʩ - Kansas University Agile Radio (KUAR) e ʧʨʝʥʦʩʠ-

ʤʘ, ʤʦʱʥʘ ʠ ʛʲʚʢʘʚʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦ ʨʘʜʠʦ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ 

KUAR ʝ ʜʘ ʩʲʟʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʧʨʝʜʥʘʣʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʙʝʟʞʠʯʥʠʪʝ ʨʘʜʠʦ ʤʨʝ-

ʞʠ, ʜʠʥʘʤʠʯʥʠʷ ʜʦʩʪʲʧ ʜʦ ʩʧʝʢʪʲʨʘ ʠ ʢʦʛʥʠʪʠʚʥʠʪʝ ʨʘʜʠʦʤʨʝʞʠ. ʍʘʨʜʫʝʨʲʪ KUAR ʝ ʧʦʧʫʣʷʨʠ-

ʟʠʨʘʥ ʯʨʝʟ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʨʦʝʢʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ DARPA (Defense Advanced 

Research Project Agency) ʢʘʪʦ ʧʨʦʛʨʘʤʘ ʦʪ ʩʣʝʜʚʘʱʦʪʦ ʧʦʢʦʣʝʥʠʝ XG (neXt Generation). ʉʠʩʪʝʤʘ-

ʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʚ Simulink ʠ ʚʥʝʜʨʝʥʘ ʚ Xilinx VHDL (VHSIC Hardware Description Language). 

ɺʩʠʯʢʠ ʬʫʥʢʮʠʠ API (application programming interface) ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ KUAR ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ 

ʚ ʫʧʨʘʚʣʷʚʘʱʘ ʙʠʙ-ʣʠʦʪʝʢʘ (Control Library) ʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʯʨʝʟ ʧʦʤʦʱʥʠ ʧʨʦʛʨʘʤʠ ʚ ʢʦʤʘʥʜ-

ʥʠʷ ʨʝʜ. ʇʨʝʜʣʘʛʘ ʩʝ ʠ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥ-ʪʝʨʬʝʡʩ GUI (Graphical User Interface), ʢʦʡʪʦ 

ʧʦʟʚʦʣʷʚʘ ʪʝʟʠ API ʬʫʥʢʮʠʠ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʦʪʜʘʣʝʯʝʥʦ ʠʣʠ ʣʦʢʘʣʥʦ [2]. 
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʭʘʨʜʫʝʨʥʠ SDR ʧʣʘʪʬʦʨʤʠ 

ʍʘʨʜʫʝʨʥʠ SDR 

ʧʣʘʪʬʦʨʤʠ 
USRP B210 WARP v3 BEE3 KUAR  ADALM -PLUTO SDRPlay -RSP2 

ʆʩʥʦʚʥʠ ʛʨʘʜʠʚ-

ʥʠ ʝʣʝʤʝʥʪʠ 

Xilinx Spartan 6 

XC6SLX150 

AD9361 

Xilinx Virtex -6 

LX240T 

4 Xilinx Virtex-5 

LX110T 

XilinxVirtex11 Xilinx Zynq Z-7010 MSi001 

MSi2500 

ʏʝʩʪʦʪʝʥ ʜʠʘʧʘ-

ʟʦʥ 

70 MHz ï 6 GHz 2.4/5GHz ɿʘʚʠʩʠ ʦʪ ʩʚʲʨ-

ʟʘʥʠʪʝ RF ʤʦʜʫ-

ʣʠ 

2.4/5GHz 325 MHz ï 3.8 GHz 

(70 MHz ï 6 GHz ʧʨʠ 

ʩʦʬʪʫʝʨʥʘ ʤʦʜʠʬʠ-

ʢʘʮʠʷ) 

10 kHz ï 2 GHz 

ʏʝʩʪʦʪʥʘ ʣʝʥʪʘ 56 MHz 40MHz 100 MHz 30 MHz 20 MHz 10 MHz 

RF ʢʘʥʘʣʠ 2 4 16 16 2 1 

Rx ADC 12 bits 12 bits 8 bits 14 12 bits 12 bits 

Tx DAC 12 bits 12 bits 12 bits 16 12 bits - 

ʆʉ 

Windows 

Linux 

Mac 

Windows Windows 

Linux 

Mac 

Windows 

Linux 

 

Windows 

Linux 

Mac 

Windows 

ʀʥʪʝʨʬʝʡʩʠ 

USB 3.0 USB-UART RS232 

USB 

Gig Ethemet 

USB 2.0 

Gig Ethemet 

USB 2.0, Ethernet & 

WLAN ʩ USB-OTG 

ʘʜʘʧʪʝʨ 

USB 2.0 

ʎʝʥʘ 
1 220 ú 6900 $ (4900 $ ʟʘ 

ʦʙʫʯʝʥʠʝ) 

20 000 $ 4 000 $ 149 $ (99 $ - ʟʘ ʦʙʫ-

ʯʝʥʠʝ) 

169 $ 
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5. ADALM -PLUTO 

ʄʦʜʫʣʲʪ ADALM-PLUTO (PlutoSDR) ʝ ʣʝʩʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʝʜʣʘʛʘʥ ʦʪ Analog 

Devices Inc., ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʩʥʦʚʠʪʝ ʥʘ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦʪʦ 

ʨʘʜʠʦ (SDR), ʙʝʟʞʠʯʥʠʪʝ ʠ ʨʘʜʠʦ ʢʦʤʫʥʠʢʘʮʠʠ. ʊʦʡ ʧʨʝʜʦʩʪʘʚʷ ʣʠʯʥʘ ʧʨʝʥʦʩʠʤʘ RF ʣʘʙʦʨʘʪʦ-

ʨʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩ ʫʧʨʘʚʣʷʚʘʱ ʭʦʩʪ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʠʝʤʦ/ʧʨʝʜʘʚʘʪʝʣʷ AD9363, 

ʪʦʡ ʧʨʝʜʣʘʛʘ ʝʜʠʥ ʢʘʥʘʣ ʟʘ ʧʨʠʝʤʘʥʝ ʠ ʝʜʠʥ ʧʨʝʜʘʚʘʪʝʣʝʥ ʢʘʥʘʣ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʚ ʧʲʣʝʥ 

ʜʫʧʣʝʢʩ, ʩʧʦʩʦʙʝʥ ʜʘ ʛʝʥʝʨʠʨʘ ʠʣʠ ʠʟʤʝʨʚʘ RF ʘʥʘʣʦʛʦʚʠ ʩʠʛʥʘʣʠ ʦʪ 325 ʜʦ 3800 MHz, ʜʦ 61,44 

MSPS ʩ 20 MHz ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ. PlutoSDR ʝ ʥʘʧʲʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ, ʧʦʨʪʘʪʠʚʝʥ ʜʞʦʙʝʥ ʤʦʜʫʣ ʠ 

ʩʝ ʟʘʭʨʘʥʚʘ ʠʟʮʷʣʦ ʦʪ USB ʩ ʬʲʨʤʫʝʨʘ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ. ʄʦʞʝ ʜʘ ʨʘʙʦʪʠ ʩ ʧʦʤʦʱʪʘ ʥʘ OS X Ê, 

Windows Ê ʠ Linux Ê ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ʆʩʚʝʥ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʢʦʤʘʥʜʥʘʪʘ ʣʠʥʠʷ, ʪʦʡ ʧʦʟʚʦ-

ʣʷʚʘ ʨʘʟʨʘʙʦʪʢʠ ʯʨʝʟ ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ ʢʘʪʦ MATLAB ʠʣʠ Simulink, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʠʥʦʚʘʪʠ-

ʚʝʥ ʠʥʪʫʠʪʠʚʝʥ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ GUI ʟʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʚʨʝʤʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʠ 

ʠʟʩʣʝʜʚʘʥʝ [1]. 

 

6. SDRplay 

SDR-RSP2 ʝ ʤʦʱʝʥ ʰʠʨʦʢʦʣʝʥʪʦʚ ʧʲʣʥʦʬʫʥʢʮʠʦʥʘʣʝʥ SDR, ʢʦʡʪʦ ʦʙʭʚʘʱʘ ʨʘʜʠʦʯʝʩʪʦʪʥʠʷ 

ʩʧʝʢʪʲʨ ʦʪ 10 kHz ʜʦ 2 GHz. ɿʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʲʣʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʨʠ-

ʝʤʥʠʢ ʩʝ ʥʫʞʜʘʝ ʦʪ ʫʧʨʘʚʣʷʚʘʱ ʢʦʤʧʶʪʲʨ ʠ ʘʥʪʝʥʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʜʦʩʪʲʧʥʠʷ ʩʦʬʪʫʝʨ ĂSDRunoñ, 

ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ SDRplay, ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʜʦ 10 MHz ʦʪ ʩʧʝʢʪʲʨʘ ʚ ʜʘʜʝʥ ʤʦʤʝʥʪ. ɼʦʩʪʲʧʥʠʷʪ 

ʦʪʚʦʨʝʥ API ʢʦʜ ʧʦʟʚʦʣʷʚʘ ʥʘ ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʜʝʤʦʜʫʣʘʪʦʨʠ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ 

ʦʢʦʣʦ SDR ʧʣʘʪʬʦʨʤʘʪʘ [5]. 

 

III . ʉʈɸɺʅʀʊɽʃɽʅ ɸʅɸʃʀɿ ʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀʊɽ 

ʉʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʨʘʜʠʦ ʩʠʩʪʝʤʠ ʩʘ ʦʙʝʢʪ ʥʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʥʠʤʘʥʠʝ ʦʪ ʚʩʠʯʢʠ ʢʦʨ-

ʧʦʨʘʪʠʚʥʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʢʠ ʮʝʥʪʨʦʚʝ ʠ  ʣʘʙʦʨʘʪʦʨʠʠ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʠ ʩʝ ʠʟʧʦʣ-

ʟʚʘʪ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʣʠ ʛʦʣʷʤ ʙʨʦʡ ʧʣʘʪʬʦʨʤʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 

ʩʦʬʪʫʝʨʥʦʪʦ ʨʘʜʠʦ. ʂʨʘʡʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʚʛʨʘʜʝʥʠ ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʠʟʜʝʣʠʷ, ʩʘ 

ʚ ʰʠʨʦʢ ʮʝʥʦʚʠ ʜʠʘʧʘʟʦʥ, ʢʦʝʪʦ ʧʨʘʚʠ ʥʷʢʦʠ ʦʪ ʪʷʭ ʪʨʫʜʥʦ ʜʦʩʪʲʧʥʠ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ. ɺ 

ʪʘʙʣʠʮʘ 1. ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʦʧʠʩʘʥʠʪʝ SDR ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʪʦ: 

Å ʦʩʥʦʚʥʠ ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ;  

Å ʯʝʩʪʦʪʝʥ ʦʙʭʚʘʪ; 

Å ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ;  

Å ʙʨʦʡ RF ʢʘʥʘʣʠ;  

Å ʪʦʯʥʦʩʪ ʥʘ Rx ADC ʠ Tx DAC;  

Å ʧʦʜʜʲʨʞʘʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʆʉ;  

Å ʠʥʪʝʨʬʝʡʩʠ; 

Å ʮʝʥʘ. 

ʊʝʭʥʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʚʦʣʷʚʘʪ ʝʬʝʢʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʨʘʙʦʪʢʠ ʚ ʰʠʨʦʢ ʯʝʩʪʦ-

ʪʝʥ ʜʠʘʧʘʟʦʥ, ʢʘʪʦ ʦʩʥʦʚʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʯʝʩʪʦʪʠ ʦʪ 2.4 ʜʦ 5 GHz. ʆʩʠʛʫʨʷʚʘʥʘʪʘ ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ ʝ 

ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ MHz, ʢʦʝʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʧʦʚʝʯʝʪʦ ʩʲʚʨʝʤʝʥʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʦ ʩʢʲʧʠʪʝ ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ KUAR ʧʦʟʚʦʣʷʚʘʪ ʨʘʙʦʪʘ ʩʲʩ ʩʠʛʥʘʣʠ ʩ ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ ʦʪ 100 MHz. 

ʇʦʜʲʨʞʘʪ ʩʝ ʥʷʢʦʣʢʦ ʨʘʜʠʦʯʝʩʪʦʪʥʠ ʢʘʥʘʣʘ, ʢʘʪʦ ʪʦʯʥʦʩʪʪʘ ʥʘ ʢʦʥʚʝʨʪʠʨʘʥʝʪʦ ʥʘ ʩʠʛʥʘʣʠʪʝ ʚ 

ʜʚʝʪʝ ʧʦʩʦʢʠ ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʩʥʦʚʥʦ ʦʪ 12-ʙʠʪʦʚʠ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣʠ. ʇʦʚʝʯʝʪʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʭʘʨ-

ʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ SDR ʨʘʙʦʪʷʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʧʝʨʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ Windows ʠ 

Linux, ʢʘʪʦ ʩʲʦʪʚʝʪʥʦ ʠʤʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʧʨʝʜʣʦʞʝʥʠ ʙʦʛʘʪʠ ʙʠʙʣʠʦʪʝʢʠ ʦʪ ʧʨʠʣʦʞʝʥʠʷ. ʇʦ-

ʩʢʲʧʠʪʝ ʧʣʘʪʬʦʨʤʠ ʨʘʙʦʪʷʪ ʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ Mac ʟʘ Apple ʢʦʤʧʶʪʨʠ. 

ʆʙʱʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʧʣʘʪʬʦʨʤʠ ʟʘ SDR ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ FPGA ʟʘ ʠʟʛʨʘʞ-

ʜʘʥʝ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʭʘʨʜʫʝʨʥʘʪʘ ʯʘʩʪ. ʊʦʚʘ ʛʠ ʧʨʘʚʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʘʪʲʯʥʦ ʛʲʚ-

ʢʘʚʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʥʦʚʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʙʲʨʟʦʜʝʡʩʪ-

ʚʠʝ. 
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IV . ɿɸʂʃʖʏɽʅʀɽ 

ʆʪ ʘʥʘʣʠʟʘ ʥʘ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʛʣʝʜʘʥʠʪʝ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʤʦʞʝ ʜʘ 

ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜ, ʯʝ ʭʘʨʜʫʝʨʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ADALM-PLUTO ʥʘ Analog Devices Inc., ʢʦʷʪʦ ʧʦ 

ʮʝʥʘ ʝ ʩʨʘʚʥʠʤʘ ʩ SDR ʧʨʠʝʤʥʠʢ, ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʲʣʥʦ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʦʥʥʘ SDR ʩʠʩʪʝʤʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʧʨʠʝʤʥʠʢ ʠ ʧʨʝʜʘʚʘʪʝʣ ʩ ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ ʦʪ 

20 MHz ʚ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʷ ʯʝʩʪʦʪʝʥ ʜʠʘʧʘʟʦʥ ʦʪ 325 MHz ʜʦ 3.8 GHz. ʇʣʘʪʬʦʨʤʘʪʘ ADALM-

PLUTO ʧʦʟʚʦʣʷʚʘ ʨʘʟʨʘʙʦʪʚʘʥʝ, ʪʝʩʪʚʘʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʯʨʝʟ ʩʦʬʪʫʝʨʥʠ ʧʘʢʝʪʠ 

ʢʘʪʦ MATLAB ʠ Simulink, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ ʠʥʪʫʠʪʠʚʝʥ ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ API. 

ʂʘʪʦ ʪʘʢʘʚʘ, ʧʣʘʪʬʦʨʤʘʪʘ ADALM-PLUTO ʝ ʧʦʜʭʦʜʷʱʘ ʢʘʢʪʦ ʟʘ ʥʦʚʠ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʘ ʠ ʟʘ ʦʙʫ-

ʯʝʥʠʝ. 
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ʊʘʟʠ ʩʪʘʪʠʷ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪ ñʀʟʩʣʝʜʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʠò, 
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ʈʃʉ ʉ ʀʅɺɽʈʉʅʆ ʉʀʅʊɽɿʀʈɸʅɽ ʅɸ ɸʇɽʈʊʋʈɸʊɸ ʅɸ ɸʅʊɽʅɸʊɸ ï ʆʎɽʅʂɸ 

ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ ɿɸ ɼɺʀɾɽʅʀɽ ʅɸ ʎɽʃʊɸ 

 

ʊʦʜʦʨ ɻ. ʇʝʰʝʚ 

 

 

ɺʲʚʝʜʝʥʠʝ 

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʈʃʉ ʩ ʠʥʚʝʨʩʥʦ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ ʘʧʝʨʪʫʨʘʪʘ ʥʘ ʘʥʪʝʥʘ-

ʪʘ (ʀʈʉɸ) ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʠ ʮʝʣʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʬʘʟʦʚʠʪʝ 

ʠʟʢʨʠʚʷʚʘʥʠʷ ʥʘ ʩʠʛʥʘʣʘ, ʦʙʫʩʣʦʚʝʥʠ ʦʪ ʤʘʥʝʚʨʠʨʘʥʝʪʦ ʥʘ ʮʝʣʪʘ ʥʘ ʠʥʪʝʨʚʘʣʘ ʟʘ ʩʠʥʪʝʟʠʨʘʥʝ. ɺ 

ʪʘʟʠ ʩʪʘʪʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʚʲʧʨʦʩʘ ʟʘ ʩʠʥʪʝʟ ʥʘ ʦʧʪʠʤʘʣʝʥ ʘʣʛʦʨʠʪʲʤ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ 

ʜʚʠʞʝʥʠʝ ʥʘ ʜʚʠʞʝʱʘ ʩʝ ʮʝʣ. ɺ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʨʠʪʝʨʠʡ ʟʘ ʦʧʪʠʤʘʣʥʦʩʪ ʝ ʠʟʙʨʘʥʘ ʦʮʝʥʢʘ ʥʘ ʧʘ-

ʨʘʤʝʪʨʠʪʝ ʟʘ ʜʚʠʞʝʥʠʝ ʧʦ ʤʘʢʩʠʤʫʤʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʠʝ, ʠʤʘʱʘ ʪʘʢʠʚʘ ʚʘʞʥʠ 

ʧʨʝʜʠʤʩʪʚʘ ʢʘʪʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʘ ʥʝʠʟʤʝʩʪʝʥʦʩʪ, ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʜʨ. 

ʀʟʣʦʞʝʥʠʝ 

ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ 

ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ [2] 

(1)        

ʢʲʜʝʪʦ:  ï ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʥʘ ʚʝʢʪʦʨʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʘʨʘʤʝʪʨʠ 

, ʦʧʠʩʚʘʱ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʥʘʙʣʶʜʝʥʠʝ; 

               ï ʦʧʝʨʘʪʦʨ ʥʘ ʛʨʘʜʠʝʥʪʘ ʥʘ ʚʝʢʪʦʨʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʘʨʘʤʝʪʨʠ; 

                - ʧʨʠʝʪʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. 

 

ʇʨʠʝʪʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʫʤʘ ʦʪ ʧʦʣʝʟʥʠʷ ʩʠʛʥʘʣ, ʦʪʨʘʟʝʥ ʦʪ ʪʦʯʢʦʚʘ ʮʝʣ ʠ ʙʷʣ ʛʘʫ-

ʩʦʚ ʰʫʤ, ʪ.ʝ. 
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(2) , 

 

ʢʲʜʝʪʦ: - ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ ʦʪ ʪʦʯʢʦʚʘ ʮʝʣ, ʦʧʠʩʘʥ ʩ ʠʟʨʘʟʘ 

 

(3)       

 

ʢʲʜʝʪʦ:  - ʢʦʤʧʣʝʢʩʥʘʪʘ ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ; 

               ï ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʱʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʀʈʉɸ ʜʦ ʮʝʣʪʘ ʚ ʤʦ-

ʤʝʥʪʘ ʦʪ ʚʨʝʤʝ t ʟʘ ʠʥʪʝʨʚʘʣʘ ʥʘ ʩʠʥʪʝʟʠʨʘʥʝ ʊʩ. 

ʌʫʥʢʮʠʘʪʘ , ʦʧʨʝʜʝʣʷʱʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʧʨʦʢʩʠʤʠʨʘʥʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʠʥʦʤ ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ, ʪ.ʝ. [1] 

 

(4)        . 

 

ɺ ʠʟʨʘʟ (4) ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ l10 ʠ l20 ʠʤʘʪ ʥʘʧʲʣʥʦ ʦʧʨʝʜʝʣʝʥ ʬʠʟʠʯʝʩʢʠ ʩʤʠʩʲʣ 

ʢʘʪʦ  ʝ ʨʘʜʠʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʮʝʣʪʘ, ʘ  ʝ ʨʘʜʠʘʣʥʦʪʦ ʫʩʢʦʨʝʥʠʝ ʥʘ ʮʝʣʘʪʘ [1]. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʠʟʨʘʟ (4) ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʧʠʩʘʥ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ 

 

(5)        . 

ʉʣʦʞʥʦʩʪʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʧʨʠʝʪʠʪʝ ʜʘʥʥʠ ʦʪ ʥʘʙʣʶʜʝʥʠʝʪʦ  ʩʝ 

ʟʘʢʣʶʯʘʚʘ ʚ ʣʠʧʩʘʪʘ ʥʘ ʘʧʨʠʦʨʥʠ ʜʘʥʥʠ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ  ʠ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠʪʝ 

ʥʝʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʘʨʘʤʝʪʨʠ , ʢʦʠʪʦ ʚʣʠʷʪ ʥʘ ʩʪʘʪʠʩʪʠʢʘʪʘ ʦʪ ʜʘʥʥʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

. ɿʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʪʘʟʠ ʪʨʫʜʥʦʩʪ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

 ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʘʧʨʠʦʨʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʩʝ ʧʨʝʜʣʘʛʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʠʥʪʝ-

ʨʝʩʫʚʘʱʠʪʝ ʥʠ ʧʘʨʘʤʝʪʨʠ, ʧʨʠ ʢʦʝʪʦ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʦʙʝʜʠʥʷʚʘʪ ʚʲʚ ʚʝʢʪʦʨ 

. ʇʨʠ ʪʘʢʘʚʘ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ ʩʠʥʪʝʟ ʠʟʨʘʟ (2) ʧʨʠʜʦʙʠʚʘ ʚʠʜʘ 

 

(6)        . 

ɿʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦ ʦʧʠʩʘʥʠʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ  ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʘʧʨʠʦʨʥʘ ʥʝʦʧʨʝʜʝʣʝ-

ʥʦʩʪ ʩʝ ʠʟʧʦʣʟʚʘ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʟʘ Ăʙʷʣò ʛʘʫʩʦʚ ʰʫʤ ʪ.ʝ. [2] 

 

(7)        , 

 

ʢʲʜʝʪʦ:        - ʩʧʝʢʪʨʘʣʥʘ ʧʣʲʪʥʦʩʪ ʥʘ Ăʙʝʣʠʷò ʰʫʤ; 

                      - ʥʦʨʤʠʨʘʱ ʢʦʝʬʠʮʠʝʥʪ; 

                      - ʠʥʪʝʨʚʘʣ ʥʘ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ ʘʧʝʨʪʫʨʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ. 

 

ɿʘʤʝʩʪʚʘ ʩʝ ʚ ʠʟʨʘʟ (7) ʠʟʨʘʟʲʪ ʟʘ  ʦʪ ʠʟʨʘʟ (6) ʠ ʦʪʯʠʪʘʡʢʠ ʠʟʨʘʟʠ (3) ʠ (6), ʩʝ ʧʦʣʫʯʘʚʘ 
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(8)       . 

 

ʇʦʩʣʝʜʥʠʷʪ ʠʟʨʘʟ ʤʦʞʝ ʦʢʦʥʯʘʪʝʣʥʦ ʜʘ ʙʲʜʝ ʧʨʝʦʙʨʘʟʫʚʘʥ ʚʲʚ ʚʠʜʘ 

 

(9)         

                     , 

 

ʢʲʜʝʪʦ: , 

               . 

 

ʀʟʨʘʟʲʪ (9) ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚ ʤʥʦʛʦ ʧʦ ʦʧʨʦʩʪʝʥ ʚʠʜ ʦʪʯʠʪʘʡʢʠ, ʯʝ ʩʪʝʧʝʥʥʠʷ ʧʦʢʘʟʘʪʝʣ 

ʥʘ ʧʲʨʚʘʪʘ ʝʢʩʧʦʥʝʥʪʘ ʥʝ ʟʘʚʠʩʠ ʦʪ ʧʘʨʘʤʝʪʨʠʪʝ  ʠ ʚʪʦʨʠʷ ʩʲʤʥʦʞʠʪʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʢʣʶ-

ʯʝʥ ʚ ʥʦʨʤʠʨʘʱʠʷ ʤʥʦʞʠʪʝʣ. ʆʩʚʝʥ ʪʦʚʘ ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʠ ʬʘʢʪʘ, ʯʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʠʝʪʘʪʘ ʨʝʘ-

ʣʠʟʘʮʠʷ  ʩʝ ʠʟʚʲʨʰʚʘ ʟʘ ʚʩʝʢʠ ʩʪʨʦʙ ʧʦ ʨʘʟʩʪʦʷʥʠʝ ʥʝʟʘʚʠʩʠʤʦ, ʪʦ ʤʦʞʝ ʜʘ ʥʝ ʩʝ ʦʪʯʠʪʘ ʬʘʟʦ-

ʚʦʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʩʠʛʥʘʣʘ . ʉʣʝʜʦʚʘʪʝʣʥʦ ʠʟʨʘʟ (9) ʧʨʠʜʦʙʠʚʘ ʩʣʝʜʥʠʷ ʚʠʜ 

 

(10)          , 

 

ʢʲʜʝʪʦ:        . 

 

ʀʟʨʘʟ (10) ʝ ʦʩʥʦʚʝʥ ʟʘ ʩʠʥʪʝʟʘ ʥʘ ʦʧʪʠʤʘʣʝʥ ʘʜʘʧʪʠʚʝʥ ʘʣʛʦʨʠʪʲʤ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ 

, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʣʫʯʝʥ ʦʪ ʨʝʰʝʥʠʝʪʦ ʥʘ ʩʣʝʜʥʘʪʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʷ 

 

(11)            
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ʈʝʰʝʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʫʨʘʚʥʝʥʠʷ (11) ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʦʩʪʠ, ʥʘʤʘʣʷʚʘʡʢʠ ʨʘʟʤʝʨʘ ʥʘ ʚʝʢʪʦʨʘ 

. ɿʘ ʪʦʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʚʝʢʪʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʘʜʘʧʪʠʚʥʠʷ ʙʝʡʩʦʚ ʧʦʜʭʦʜ 

[2], ʢʦʡʪʦ ʧʨʝʜʧʦʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʧʨʠʦʨʥʠʪʝ ʜʘʥʥʠ ʟʘ ʩʲʧʲʪʩʪʚʘʰʠʪʝ ʧʘʨʘʤʝʪʨʠ , 

ʟʘʜʘʜʝʥʠ ʩ ʪʦʯʥʦʩʪ ʜʦ ʧʦʩʪʦʷʥʥʠʷ ʤʥʦʞʠʪʝʣ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ɔ 

 

(12)            . 

 

ʊʦʟʠ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʫʩʨʝʜʥʠ ʧʦʣʫʯʝʥʠʷʪ ʬʫʥʢʮʠʦʥʘʣ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʠʝ (10) ʧʦ ʚʝʢʪʦ-

ʨʘ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʧʘʨʘʤʝʪʨʠ , ʘ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʨʘʚʜʦʧʦ-

ʜʦʙʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ  ʜʘ ʩʝ ʟʘʤʝʥʠ ɔ ʩ ʥʝʛʦʚʦʪʦ ʦʮʝʥʲʯʥʦ ʟʥʘʯʝʥʠʝ . 

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʧʨʘʜʦʧʦʜʦʙʠʝ  ʟʘ ʚʝʢʪʦʨʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ  ʩʝ ʧʨʠʝʤʘ, ʯʝ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʦʪʨʘʟʝʥʠʷ ʦʪ ʪʦʯʢʦʚʘ ʮʝʣ ʩʠʛʥʘʣ ʝ ʩʣʫʯʘʡʥʘ ʚʝʣʠʯʠ-

ʥʘ, ʢʦʷʪʦ ʝ ʨʘʟʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʘ ʥʘ ʈʝʣʝʡ, ʘ ʬʘʟʘʪʘ ʥʘ ʧʨʝʦʪʨʘʞʝʥʠʝ  ʝ ʨʘʟʧʨʝʜʝʣʝʥʘ ʧʦ ʨʘʚ-

ʥʦʤʝʨʥʠʷ ʟʘʢʦʥ ʚ ʠʥʪʝʨʚʘʣʘ ɀ . ʇʘʨʘʤʝʪʲʨʲʪ ɔ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʠʩʧʝʨʩʠʷʪʘ 

ʥʘ ʬʣʫʢʪʫʘʮʠʠʪʝ ʥʘ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʦʪʨʘʟʝʥʠʷ ʩʠʛʥʘʣ. ʉʲʛʣʘʩʥʦ ʪʝʦʨʠʷʪʘ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠʪʝ ʘʧʨʠ-

ʦʨʥʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʧʘʨʘʤʝʪʨʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʠʰʝ ʚʲʚ ʚʠʜʘ 

 

(13)          . 

 

ɿʘʤʝʩʪʚʘ ʩʝ ʠʟʨʘʟ (13) ʚ ʠʟʨʘʟ (10), ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʦʢʦʥʯʘʪʝʣʥʠʷʪ ʠʟʨʘʟ ʟʘ 

ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʠʝ, ʪ.ʝ. 

(14)          

                                 

 

ʀʟʧʦʣʟʚʘʤʝ ʩʚʦʡʩʪʚʦʪʦ ʟʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʨʘʚʜʦʧʦʜʦʙʠʝ, ʠʟʨʘʟ 

(14) ʩʝ ʣʦʛʘʨʠʪʤʫʚʘ ʠ ʩʝ ʧʦʣʫʯʘʚʘ 

(15)          . 

 

ɸʥʘʣʠʟʲʪ ʥʘ ʠʟʨʘʟ (15) ʧʦʢʘʟʚʘ, ʯʝ ʦʮʝʥʢʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʨʘʜʦʧʦʜʦʙʠʝ ʥʝ ʟʘʚʠʩʠ ʦʪ ʧʘʨʘ-

ʤʝʪʲʨʘ ɔ , ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʦʧʪʠʤʘʣʥʠʷ ʘʣʛʦʨʠʪʲʤ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʩʣʝʜʥʠʷʪ ʠʟʨʘʟ 

(16)          . 

 

ʉʪʨʫʢʪʫʨʥʘʪʘ ʩʭʝʤʘ ʥʘ ʦʧʪʠʤʘʣʝʥ ʧʨʠʝʤʥʠʢ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʦʮʝʥʢʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʧʨʘʚʜʦʧʦ-

ʜʦʙʠʝ ʥʘ ʠʟʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʨʘʜʠʘʣʥʘ ʩʢʦʨʦʩʪ  ʠ ʨʘʜʠʘʣʥʦ ʫʩʢʦʨʝʥʠʝ  ʝ ʧʦʢʘʟʘʥʘ ʥʘ 

ʬʠʛʫʨʘ 1. 
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ʌʠʛ. 1. ʆʧʪʠʤʘʣʝʥ ʧʨʠʝʤʥʠʢ 

 

ʉʪʨʫʢʪʫʨʥʘʪʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ  ʢʘʥʘʣʝʥ ʧʨʠʝʤʥʠʢ. ɺʲʚ ʚʩʝʢʠ ʢʘʥʘʣ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʷʪʘ , ʢʲʜʝʪʦ  ʠ . ʈʝʰʘʚʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʟʙʠʨʘ ʢʘ-

ʥʘʣʘ, ʢʲʜʝʪʦ , ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʬʦʨʤʠʨʘ ʦʮʝʥʢʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʧʘʨʘ-

ʤʝʪʨʠ  ʠ . ʈʘʙʦʪʘʪʘ ʥʘ ʤʥʦʛʦʢʘʥʘʣʥʠʷ ʧʨʠʝʤʥʠʢ ʧʨʝʜʧʦʣʘʛʘ ʨʘʟʙʠʚʘʥʝʪʦ ʥʘ ʜʠʘʧʘʟʦʥʘ ʦʪ 

ʚʲʟʤʦʞʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʮʝʥʷʚʘʥʠʪʝ ʨʘʜʠʘʣʥʘ ʩʢʦʨʦʩʪ  ʠ ʨʘʜʠʘʣʥʦ ʫʩʢʦʨʝʥʠʝ  ʩʲʦʪʚʝʪʥʦ ʥʘ n 

ʠ m ʧʦʜʜʠʘʧʘʟʦʥʠ. ɿʥʘʯʝʥʠʷʪʘ ʟʘ n ʠ m ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʥʦʩʪ ʥʘ 

ʦʮʝʥʢʠʪʝ ʥʘ ʪʝʟʠ ʧʘʨʘʤʝʪʨʠ  ʠ . ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʥʷʤʘ ʩʤʠʩʲʣ ʦʪ ʠʟʙʦʨʘ ʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʩʲ-

ʩʝʜʥʠ ʟʥʘʯʝʥʠʷ ʥʘ ʦʮʝʥʷʚʘʥʠʷ ʧʘʨʘʤʝʪʲʨ ʪ.ʝ. ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʦʜʜʠʘʧʘʟʦʥʘ ʧʦ-ʤʘʣʲʢ ʦʪ ʩʨʝʜʥʦʢ-

ʚʘʜʨʘʪʠʯʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʚ ʦʮʝʥʢʘʪʘ ʥʘ ʪʦʟʠ ʧʘʨʘʤʝʪʲʨ. ʊʦʚʘ ʩʘʤʦ ʱʝ ʜʦʚʝʜʝ ʜʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ 

ʙʨʦʷ ʥʘ ʢʘʥʘʣʠʪʝ ʚ ʧʨʠʝʤʥʠʢʘ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʧʨʦʮʝʜʫʨʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʪʦʟʠ ʧʨʠʝʤʥʠʢ ʚ ʩʲʩʪʘʚʘ ʥʘ ʀʈʉɸ ʱʝ ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʪʨʘʝʢʪʦʨʠʷʪʘ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʮʝʣ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʟʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ 

ʥʘ ʦʧʦʨʥʘʪʘ ʬʫʥʢʮʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠʪʝ ʪ.ʝ. ʟʘ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ ʘʧʝʨʪʫʨʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ. 
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Abstract: In this issue is analyzed scanned area by metric radars. A mechanism for forming mul-

tilobed beam is represented and factors which work on this process. A way to change directivity dia-

gram position in endlong plane by alterations in fundamental frequency is represented too.  Itôs shown 

on which values of the wavelength the directivity diagram is moving up or down in definite limits.   

 

Keywords: directivity diagram, metric radar, mirror reflection factor, diffuse reflection factor, anten-

naôs height. 

 

 

ɸʅɸʃʀɿ ʅɸ ɿʆʅɸʊɸ ʅɸ ʆʊʂʈʀɺɸʅɽ ʅɸ ʄɽʊʈʆɺʀ 

ʈɸɼʀʆʃʆʂɸʎʀʆʅʅʀ ʉʊɸʅʎʀʀ 

 

ɺʝʥʮʠʩʣʘʚ ʄ. ɺʘʩʠʣʝʚ 

 

ʅʘʮʠʦʥʘʣʝʥ ʚʦʝʥʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ñɺʘʩʠʣ ʃʝʚʩʢʠò, 

ʌʘʢʫʣʪʝʪ ñɸʨʪʠʣʝʨʠʷ, ʇɺʆ ʠ ʂʀʉò- ʛʨ. ʐʫʤʝʥ 

 

 

ɺʒɺɽɼɽʅʀɽ 

ɿʦʥʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʝʜʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘ ʩʪʘʥʮʠʷ (ʈʃʉ) ʝ ʚʘʞʝʥ ʪʘʢʪʠʯʝʩʢʠ ʧʘʨʘʤʝʪʲʨ, 

ʢʦʡʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʟʘ ʙʦʡʥʦ ʠʟʧʦʣʟʚʘʥʝ.  ʊʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʙʣʘʩʪʪʘ ʦʪ ʚʲʟ-

ʜʫʰʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʷʪʦ ʩʪʘʥʮʠʷʪʘ ʚʦʜʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ 

ʮʝʣʠʪʝ. ʌʦʨʤʘʪʘ ʥʘ ʟʦʥʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʬʦʨʤʘʪʘ ʥʘ ʜʠʘʛʨʘʤʘʪʘ ʥʘ ʥʘʩʦʯʝʥʦʩʪ 

(ɼʅ) ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʨʘʚʥʠʥʘ, ʢʦʷʪʦ ʩʝ ʬʦʨʤʠʨʘ ʦʪ ʘʥʪʝʥʘʪʘ ʥʘ ʈʃʉ [3,4,6,7]. 

ʇʨʠ ʈʃʉ ʦʪ ʤʝʪʨʦʚ ʜʠʘʧʘʟʦʥ ɼʅ ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʨʘʚʥʠʥʘ ʠʤʘ ʤʥʦʛʦʣʠʩʪʦʚ ʭʘʨʘʢʪʝʨ ʠ ʝ ʩʠʣʥʦ 

ʠʟʨʷʟʘʥʘ, ʘ ʩʲʱʦ ʪʘʢʘ ʟʘʚʠʩʠ ʦʪ ʧʦʩʪʠʣʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʚ ʫʯʘʩʪʲʢʘ ʤʝʞʜʫ ʈʃʉ ʠ ʥʘʙʣʶʜʘʚʘʥʠʷ 

ʦʙʝʢʪ. 

ʆʪʨʘʟʝʥʠʷʪ ʝʭʦ ʩʠʛʥʘʣ ʦʪ ʥʘʙʣʶʜʘʚʘʥʠʷ ʚʲʟʜʫʰʝʥ ʦʙʝʢʪ ʥʘ ʚʭʦʜʘ ʥʘ ʧʨʠʝʤʥʠʢʘ ʝ ʩʤʝʩ ʦʪ ʩʠʛ-

ʥʘʣʠ, ʢʘʢʪʦ ʦʪ ʮʝʣʪʘ, ʪʘʢʘ ʠ ʦʪ ʧʦʩʪʠʣʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʚ ʨʘʟʨʝʰʘʚʘʱʠʷ ʦʙʝʤ ʥʘ ʈʃʉ. ʇʨʝʦʪʨʘ-

ʟʝʥʦʪʦ ʧʦʣʝ ʝ ʩʫʤʘ ʦʪ ʤʥʦʞʝʩʪʚʦ ʝʣʝʤʝʥʪʘʨʥʠ ʩʬʝʨʠʯʥʠ ʚʲʣʥʠ, ʦʪʨʘʟʷʚʘʥʠ ʦʪ ʝʣʝʤʝʥʪʘʨʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʦʛʨʘʥʠʯʝʥʘ ʤʝʞʜʫ ʘʥʪʝʥʘʪʘ ʥʘ ʈʃʉ ʠ ʦʪʨʘʟʷʚʘʱʠʷ ʦʙʝʢʪ. ʇʦʣʝʪʦ ʧʦ 

ʘʧʝʨʪʫʨʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ ʩʝ ʷʚʷʚʘ ʩʫʤʘ ʦʪ ʦʪʨʘʟʝʥʘʪʘ ʚʲʣʥʘ ʠ ʛʦʣʷʤ ʙʨʦʡ ʝʣʝʤʝʥʪʘʨʥʠ ʧʨʝʦʪʨʘʟʝʥʠ 

ʚʲʣʥʠ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ. ʊʦʟʠ ʤʝʭʘʥʠʟʲʤ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʥʦʛʦʣʲʯʝʚʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʩʥʦʚ-

ʥʘʪʘ ʯʘʩʪ ʦʪ ʝʥʝʨʛʠʷʪʘ ʥʘ ʧʨʝʦʪʨʘʟʝʥʦʪʦ ʧʦʣʝ ʩʝ ʜʲʣʞʠ ʥʘ ʧʲʨʚʘʪʘ ʟʦʥʘ ʥʘ ʌʨʝʥʝʣ ʦʢʦʣʦ ʪʦʯʢʘʪʘ 

ʥʘ ʦʛʣʝʜʘʣʥʦ ʦʪʨʘʞʝʥʠʝ [1].  

ɺ ʪʘʟʠ ʩʪʘʪʠʷ ʝ ʘʥʘʣʠʟʠʨʘʥʘ ʟʦʥʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʤʝʪʨʦʚʠ ʈʃʉ ʠ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʧʦʚʜʠʛʘʥʝ ʠ ʩʚʘʣʷʥʝ ʥʘ ɼʅ ʩ ʮʝʣ ʥʘʙʣʶʜʘʚʘʥʝ ʥʘ ʥʠʩʢʦʣʝʪʷʱʠ ʮʝʣʠ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʜʠʫʩʘ 

ʥʘ ʤʲʨʪʚʠʷ ʢʦʥʫʩ ʥʘ ʟʦʥʘʪʘ. 

 

ʀɿʃʆɾɽʅʀɽ 

ɼʦʧʫʩʢʘ ʩʝ, ʯʝ ʈʃʉ ʥʘʙʣʶʜʘʚʘ ʚʲʟʜʫʰʥʘ ʮʝʣ ʥʘʜ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʩʝ ʥʘʤʠʨʘ ʥʘ ʨʘʟʩʪʦʷ-

ʥʠʝ R ʦʪ ʥʝʷ. ɽʣʝʢʪʨʠʯʝʩʢʦʪʦ ʧʦʣʝ ʚ ʪʦʯʢʘ ʉ ʦʪ ʮʝʣʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʠʥʪʝʨʬʝʨʝʥ-

ʮʠʷʪʘ ʥʘ ʧʨʝʢʠʷ ʣʲʯ (ɸʉ) ʠ ʦʪʨʘʟʝʥʠʷʪ (ɸʆʉ) ʚ ʪʦʯʢʘ ʆ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ (ʬʠʛ. 1 ʘ).  
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ʈʝʟʫʣʪʘʥʪʥʘʪʘ ʥʘʧʨʝʛʥʘʪʦʩʪ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʧʦʣʝ ʝ ʩʫʤʘ ʦʪ ʤʦʤʝʥʪʥʠʪʝ ʟʥʘʯʝʥʠʷ ʥʘ ʥʘʧ-

ʨʝʛʥʘʪʦʩʪʠʪʝ ʥʘ ʧʦʣʝʪʦ ʥʘ ʧʨʝʢʠʷ ʣʲʯ 
ʇʈE
C

 ʠ ʥʘ ʦʪʨʘʟʝʥʠʷ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʟʝʤʷʪʘ ʣʲʯ 
ʆʊʈE
C

(ʬʠʛ.1 ʙ) [2, 5]: 

 

(1)  
ʌ

R

Gʈ
E

ʮ

ʀɿʃ

ʈɽɿ

173
=

C ,         

ʢʲʜʝʪʦ: ï   G ʝ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʥʘʩʦʯʝʥʦʩʪ ʥʘ ʘʥʪʝʥʘʪʘ; 

    ï    ʈʀɿʃ  ʝ ʠʟʣʲʯʝʥʘʪʘ ʤʦʱʥʦʩʪ; 

    ï Rʮ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʮʝʣʪʘ; 

    ï ɤ ʝ ʢʨʲʛʦʚʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʠʟʣʲʯʝʥʠʪʝ ʢʦʣʝʙʘʥʠʷ; 

    ï   ʌ ʝ ʤʥʦʞʠʪʝʣʷ ʥʘ ʟʘʪʠʭʚʘʥʝʪʦ:  

 

ʌʠʛ. 1. ɺʟʘʠʤʥʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʈʃʉ ʠ ʦʙʣʲʯʚʘʥʠʷ ʦʙʝʢʪ 

ʧʨʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʥʪʥʠʷ ʝʭʦ ʩʠʛʥʘʣ 

 

ʉʪʝʧʝʥʪʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʪʠʣʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʦʪʯʠʪʘ ʯʨʝʟ ʤʥʦʞʠʪʝʣʷ ʥʘ ʟʘʪʠʭʚʘʥʝʪʦ[5]:  

 

(2)  2

00 )cos(21 sʌsʌ rfqr +D++= ,      

ʢʲʜʝʪʦ: ï RD=D
l

p
f

2  ʝ  ʬʘʟʦʚʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʟʘ ʩʤʝʪʢʘ ʥʘ ʨʘʟʣʠʢʘʪʘ ȹR ʚ ʧʲʪʠʱʘʪʘ ʥʘ ʧʨʷʢʘʪʘ ʠ 

ʦʪʨʘʟʝʥʘʪʘ ʦʪ ʧʦʩʪʠʣʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʚʲʣʥʘ; 

ï ɟs0  ʝ ʢʦʤʧʣʝʢʩʝʥ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʨʘʞʝʥʠʝ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩ ʬʘʟʘ ɗʬ; 

ï ɚ ʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ. 

ʄʥʦʞʠʪʝʣʷʪ ʥʘ ʟʘʪʠʭʚʘʥʝʪʦ ʧʦʢʘʟʚʘ ʢʦʣʢʦ ʧʲʪʠ ʥʘʧʨʝʛʥʘʪʦʩʪʪʘ ʥʘ ʧʦʣʝʪʦ ʧʨʠ ʦʪʨʘʞʝʥʠʷ ʦʪ 

ʟʝʤʷʪʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ ʧʦ-ʤʘʣʢʘ ʦʪ ʥʘʧʨʝʛʥʘʪʦʩʪʪʘ ʥʘ ʧʦʣʝʪʦ ʚ ʩʚʦʙʦʜʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ 

ʧʨʦʤʷʥʘ ʥʘ ȹR ʤʥʦʞʠʪʝʣʷ ʥʘ ʟʘʪʠʭʚʘʥʝʪʦ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪʠ ʦʪ ʌ=1+ɟs0  ʜʦ ʌ=1ïɟs0.  

ɼʅ ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʨʘʚʥʠʥʘ ʧʨʠ ʤʝʪʨʦʚʠ ʈʃʉ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʤʥʦʛʦʣʠʩʪʦʚʘ ʩʪʨʫʢʪʫʨʘ [3,4,5]. 

ʊʦʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʬʘʢʪʘ, ʯʝ ʚ ʜʘʜʝʥʘ ʪʦʯʢʘ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠʥʪʝʨʬʝʨʠʨʘʪ ʜʚʘ ʣʲʯʘ- ʜʠʨʝʢʪʝʥ ʠ 

ʦʪʨʘʟʝʥ, ʤʝʞʜʫ ʢʦʠʪʦ ʩʲʱʝʩʪʚʫʚʘ ʥʷʢʘʢʚʘ ʬʘʟʦʚʘ ʨʘʟʣʠʢʘ. ʊʷ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʬʘʟʦʚʘʪʘ ʨʘʟʣʠʢʘ ʦʪ 

ʧʲʪʠʱʘʪʘ ʥʘ ʧʨʷʢʘʪʘ ʠ ʦʪʨʘʟʝʥʘʪʘ ʚʲʣʥʘ ȹʬ ʠ ʦʪ ʬʘʟʘʪʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʦʪʨʘʞʝʥʠʝ ɗʬ, ʢʦʡʪʦ 

ʧʨʠʝʤʘʤʝ ʟʘ ʧʦʩʪʦʷʥʝʥ ʟʘ ʮʷʣʦʪʦ ʪʨʘʩʝ. ɺ ʧʦʩʦʢʠʪʝ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʠ ʤʘʢʩʠʤʫʤʠ ʨʝʟʫʣʪʘʥʪ-

ʥʦʪʦ ʧʦʣʝ ʩʝ ʫʩʠʣʚʘ 1+ɟs0 ʧʲʪʠ, ʘ ʚ ʧʦʩʦʢʠʪʝ ʥʘ ʤʠʥʠʤʫʤʠʪʝ ʥʘʤʘʣʷʚʘ 1-ɟs0  ʧʲʪʠ [5]. 

ʂʦʛʘʪʦ ʬʘʟʦʚʘʪʘ ʨʘʟʣʠʢʘ ȹʬ ʝ ʨʘʚʥʘ ʥʘ ʥʫʣʘ ʠʣʠ ʢʨʘʪʥʘ ʥʘ 2,́ ʪʦ ʘʤʧʣʠʪʫʜʠʪʝ ʥʘ ʜʚʘʪʘ ʩʠʛʥʘʣʘ 

ɽʇʈ ʠ ɽʆʊʈ ʩʝ ʩʫʤʠʨʘʪ ʚʲʚ ʬʘʟʘ ʠ ʚ ʪʝʟʠ ʧʦʩʦʢʠ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʨʝʟʫʣʪʘʥʪʥʦʪʦ ʧʦʣʝ ɽʈɽɿ ʝ ʤʘʢʩʠ-

ʤʘʣʥʘ ʠ ʩʝ ʧʦʣʫʯʘʚʘ ʤʘʢʩʠʤʫʤ ʥʘ ɼʅ. ɺ ʧʦʩʦʢʠ, ʢʲʜʝʪʦ ʬʘʟʦʚʘʪʘ ʨʘʟʣʠʢʘ ȹʬ ʝ ʢʨʘʪʥʘ ʥʘ ʯʝʪʥʦ 

ʯʠʩʣʦ ʧʲʪʠ  ́ʩʠʛʥʘʣʠʪʝ ʩʝ ʩʫʤʠʨʘʪ ʚ ʧʨʦʪʠʚʦʬʘʟʘ ʠ  ɽʈɽɿ  ʝ ʤʠʥʠʤʘʣʥʘ (ʬʠʛ. 2). 

ʈʘʟʣʠʢʘʪʘ ʚ ʧʲʪʠʱʘʪʘ ʥʘ ʧʨʷʢʘʪʘ ʠ ʦʪʨʘʟʝʥʘʪʘ ʚʲʣʥʘ ȹR ʝ ʨʘʚʥʘ ʥʘ[1]: 

 

(3)   
ʮ

aʮ

R

hh
R

2
ºD ,          

ʢʲʜʝʪʦ ha ʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ, ʘ hʮ ʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʮʝʣʪʘ.  
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ʇʨʠ ʩʠʥʬʘʟʥʠʷ ʩʣʫʯʘʡ 0=Df  ʠʣʠ pf 2=D , ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʨʘʟʣʠʢʘʪʘ ȹR=k.ɚ, ʢʲʜʝʪʦ k ʝ ʮʷʣʦ 

ʯʠʩʣʦ,  ʩʝ ʧʦʣʫʯʘʚʘʪ ʤʘʢʩʠʤʫʤʠ ʥʘ ɼʅ. ɺ ʧʨʦʪʠʚʦʬʘʟʥʠʷ ʩʣʫʯʘʡ pf=D  ʩʝ ʧʦʣʫʯʘʚʘʪ ʤʠʥʠʤʫʤʠ ʚ 

ɼʅ, ʧʨʠ ʢʦʝʪʦ  ʨʘʟʣʠʢʘʪʘ 
2

l
kR=D . 

ɸʥʘʣʠʟʠʨʘʡʢʠ ʬʦʨʤʫʣʘ (3) ʧʨʠ ha=const, ʟʘ ʜʘ ʟʘʧʘʟʠʤ ʧʦʩʪʦʷʥʥʦ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ȹR, ʘ ʦʪ ʪʘʤ ʠ 

0=Df  ʠʣʠ lf k=D , ʩʣʝʜʚʘ ʯʝ hʮ ʠ Rʮ ʥʘʨʘʩʪʚʘʪ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ï ʧʦ ʣʠʥʝʝʥ ʟʘʢʦʥ. ʊʘʢʘ ʩʝ ʬʦʨʤʠ-

ʨʘʪ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʠʪʦ ʦʪʥʦʰʝʥʠʝʪʦ hʮ/Rʮ ʚʠʥʘʛʠ ʱʝ ʙʲʜʝ ʨʘʚʥʦ ʥʘ  ʢʦʥʩʪʘʥʪʘ. ʊʦʚʘ ʩʘ ʧʦʩʦʢʠ-

ʪʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʥʘ ɼʅ, ʢʦʠʪʦ ʥʘ ʬʠʛ. 2 ʩʘ ʧʦʢʘʟʘʥʠ ʩ ʧʣʲʪʥʠ ʣʠʥʠʠ, ʘ ʩ ʧʫʥʢʪʠʨʠ ʩʘ ʠʟʦʙʨʘʟʝ-

ʥʠ ʧʦʩʦʢʠʪʝ ʥʘ ʤʠʥʠʤʫʤʠʪʝ.   

 

ʌʠʛ. 2. ʌʦʨʤʘ ʥʘ ɼʅ ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʨʘʚʥʠʥʘ 

 

ɼʅ ʚʲʚ ʚʝʨʪʠʢʘʣʥʘ ʨʘʚʥʠʥʘ ʥʘ ʈʃʉ ʦʪ ʤʝʪʨʦʚ ʜʠʘʧʘʟʦʥ ʝ ʤʥʦʛʦʣʠʩʪʦʚʘ ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 

ʛʦʣʷʤʘ ʠʟʨʷʟʘʥʦʩʪ. ɿʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʘʣʝʯʠʥʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʠʩʢʦʣʝʪʷʱʠ ʮʝʣʠ ʝ ʥʝʦʙʭʦʜʠ-

ʤʦ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ ʥʘ ʈʃʉ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʥʘʤʘʣʷʚʘ ʲʛʲʣʘ ʤʝʞʜʫ ʤʘʢʩʠ-

ʤʫʤʘ ʥʘ ʥʘʡ-ʜʦʣʥʠʷ ʣʠʩʪ ʦʪ ɼʅ ʠ ʧʦʩʪʠʣʘʱʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʧʦ ʢʦʡʪʦ ʣʠʩʪ ʦʩʥʦʚʥʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʅʃʎ. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʪʦʟʠ ʲʛʲʣ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʫʩʣʦʚʠʝʪʦ: 
ah/15max le ¢ [2]. 

ɿʘ ʥʘʡ-ʜʦʙʨʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʘʡ-ʜʦʣʥʠʷ ʣʠʩʪ ʦʪ ɼʅ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʣʦʱʘʜʢʘʪʘ ʦʢʦʣʦ ʈʃʉ ʜʘ 

ʙʲʜʝ ʨʘʚʥʘ. ɿʘ ʜʘ ʧʨʝʦʙʣʘʜʘʚʘ ʦʛʣʝʜʘʣʥʘʪʘ ʩʲʩʪʘʚʥʘ ʚ ʩʫʤʘʨʥʠʷ ʩʠʛʥʘʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʜʠʫʩʲʪ ʥʘ 

ʪʘʟʠ ʧʣʦʱʘʜʢʘ ʜʘ ʙʲʜʝ l/25 2

aʇʃ hR º . ʆʛʣʝʜʘʣʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʦʪʨʘʞʝʥʠʷʪʘ ʩʝ ʟʘʧʘʟʚʘ ʩʘʤʦ ʪʦʛʘʚʘ, 

ʢʦʛʘʪʦ ʥʝʨʘʚʥʦʩʪʠʪʝ ʠ ʛʨʘʧʘʚʠʥʠʪʝ ʩʘ ʧʦ-ʤʘʣʢʠ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʦʪ-

ʨʘʞʝʥʠʷʪʘ ʠʤʘʪ ʜʠʬʫʟʝʥ ʭʘʨʘʢʪʝʨ ʠ ʝʥʝʨʛʠʷʪʘ ʥʘ ʧʦʣʝʪʦ ʥʘ ʦʪʨʘʟʝʥʘʪʘ ʚʲʣʥʘ ʚ ʮʝʣʪʘ ʩʝ ʥʘʤʘʣʷʚʘ. 

ʊʦʛʘʚʘ ʤʥʦʛʦʣʠʩʪʦʚʠʷ ʭʘʨʘʢʪʝʨ ʝ ʤʘʣʢʦ ʠʟʨʘʟʝʥ: ʤʘʢʩʠʤʫʤʠʪʝ ʥʘʤʘʣʷʚʘʪ, ʘ ʤʠʥʠʤʫʤʠʪʝ ʥʝ ʩʘ 

ʪʦʣʢʦʚʘ ʜʲʣʙʦʢʠ [2]. 

ʇʨʠ ʈʃʉ ʦʪ ʤʝʪʨʦʚ ʜʠʘʧʘʟʦʥ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʝʨʘʚʥʦʩʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʥʝ ʠ ʧʦʩʪʠʣʘ-

ʱʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʧʨʘʢʪʠʢʘ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʛʣʘʜʢʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʩʲʱʝʩʪʚʫʚʘ ʦʛʣʝʜʘʣʥʘ ʩʲʩ-

ʪʘʚʥʘ, ʘ ʜʠʬʫʟʥʘʪʘ ʝ ʤʠʥʠʤʘʣʥʘ ʠ ʥʝʡʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʩʫʤʘʨʥʠʷ ʩʠʛʥʘʣ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʥʝ. 

ɺʠʜʲʪ ʥʘ ɼʅ, ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ.2 ʝ ʧʦʣʫʯʝʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʘ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ1 (ʯʝʩʪʦʪʘ 

f1). ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʪʘʢʘʚʘ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ2, ʧʨʠ ʢʦʷʪʦ ʤʠʥʠʤʫʤʠʪʝ ʥʘ ɼʅ ʧʨʠ 

ɚ1 ʜʘ ʟʘʝʤʘʪ ʤʷʩʪʦʪʦ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ  ʠʣʠ ʦʙʨʘʪʥʦ (ʬʠʛ. 3). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʦʢʨʠʚʘ ʦʥʘʟʠ ʯʘʩʪ 

ʦʪ ʟʦʥʘʪʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʈʃʉ, ʚ ʢʦʷʪʦ ʝ ʠʤʘʣʦ ʤʠʥʠʤʫʤʠ ʠ ʪʘʤ ʮʝʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ. ʊʦʚʘ 

ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʩʥʝʤʘʤʝ ʠʣʠ ʧʦʚʜʠʛʘʥʝ ʥʘ ʮʷʣʘʪʘ ɼʅ ʧʦ ʲʛʲʣ ʥʘ ʤʷʩʪʦ. 

ʀʟʭʦʜʥʠʪʝ ʫʩʣʦʚʠʷ ʩʘ ʩʣʝʜʥʠʪʝ: ʈʃʉ ʠʟʧʦʣʟʚʘ ʝʜʥʘ ʠ ʩʲʱʘ ʘʥʪʝʥʘ ʟʘ ʧʨʠʝʤʘʥʝ ʠ ʧʨʝʜʘʚʘʥʝ, 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʘʥʪʝʥʘʪʘ ha=const, ʟʘ ʚʨʝʤʝʪʦ ʥʘ ʣʦʢʘʮʠʷ ʈʃʉ ʥʝ ʩʠ ʧʨʦʤʝʥʷ ʧʦʟʠʮʠʷʪʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʥʦ ʬʦʨʤʘʪʘ ʥʘ ɼʅ ʱʝ ʦʩʪʘʥʝ ʝʜʥʘ ʠ ʩʲʱʘ. ɿʘʜʘʯʘʪʘ ʩʝ ʩʚʝʞʜʘ ʜʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ 

ʤʝʞʜʫ ɚ1 ʠ ɚ2. 

ʆʪ ʧʨʝʜʩʪʘʚʝʥʦʪʦ ʥʘ ʬʠʛ. 2 ʩʣʝʜʚʘ, ʯʝ ʤʘʢʩʠʤʫʤʠ ʠʤʘʤʝ ʚ ʥʘʧʨʘʚʣʝʥʠʷʪʘ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ 

ȹRmax1=ɚ1, ȹRmax2=2 ɚ1, ȹRmax3=3 ɚ1. ʄʠʥʠʤʫʤʠʪʝ ʩʘ ʚ ʧʦʩʦʢʠ, ʟʘ ʢʦʠʪʦ  ȹRmin1=0,5 ɚ1, ȹRmin2=1,5 

ɚ1, ȹRmin3=2,5 ɚ1, .. . 
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ʅʝʦʙʭʦʜʠʤʦ ʝ ʟʘ ʧʦʩʦʢʘ, ʚ ʢʦʷʪʦ ʠʤʘʤʝ ʤʘʢʩʠʤʫʤ, ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ɚ1 ʜʘ ʧʦʣʫʯʠʤ ʤʠʥʠʤʫʤ. 

 

ʌʠʛ. 3. Ʉɞʚʜʠʛʘʥʝ ʥʘ ɼʅ 

 

ʈʘʟʛʣʝʞʜʘʤʝ ʜʚʘ ʩʣʫʯʘʷ: ʘʢʦ ʧʨʦʚʘʣʲʪ ʚ ɼʅ ʩʣʝʜ 3 ʣʠʩʪ ʧʨʠ ȹRmin4=3,5 ɚ1 ʩʝ ʟʘʤʝʥʠ ʩ ʤʘʢʩʠ-

ʤʫʤ (ʬʠʛ. 3), ʪ.ʝ. ʜʘ ʧʨʠʝʤʝ ʥʦʚʦ ʟʥʘʯʝʥʠʝ ȹRmax3=3ɚ2. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ɼʅ ʩʝ ʧʨʝʤʝʩʪʚʘ ʧʦ ʲʛʲʣ ʥʘ 

ʤʷʩʪʦ ʥʘʛʦʨʝ ʠ ʩʝ ʥʘʤʘʣʷʚʘ ʨʘʜʠʫʩʲʪ ʥʘ ʤʲʨʪʚʠʷ ʢʦʥʫʩ ʚ ʟʦʥʘʪʘ ʥʘ ʚʠʜʠʤʦʩʪ. ʊʦʛʘʚʘ ʟʘ  ɚ2 ʩʝ ʧʦ-

ʣʫʯʘʚʘ: ɚ2=1,17 ɚ1. 

 

ʌʠʛ. 4. ʉʤʲʢʚʘʥʝ ʥʘ ɼʅ 

 

ʇʨʦʤʷʥʘʪʘ ʥʘ ʯʝʩʪʦʪʘʪʘ ʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ, ʢʦʷ ʯʘʩʪ ʦʪ ʟʦʥʘʪʘ ʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʈʃʉ ʠʩʢʘʤʝ 

ʥʘ ʧʦʢʨʠʝʤ, ʪ.ʝ. ʚ ʥʘʧʨʘʚʣʝʥʠʝʪʦ, ʢʲʜʝʪʦ ʠʤʘʤʝ ʧʨʦʚʘʣʠ ʚ ɼʅ ʠ ʈʃʉ ʥʝ ʥʘʙʣʶʜʘʚʘ ʮʝʣʪʘ ʩʣʝʜ 

ʧʨʦʤʷʥʘ ʥʘ ʯʝʩʪʦʪʘʪʘ ʜʘ ʙʲʜʝ ʥʘʩʦʯʝʥ ʤʘʢʩʠʤʫʤ ʥʘ ɼʅ. ʅʘʡ-ʜʦʩʪʦʚʝʨʥʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦ-

ʚʝʨʝʥʦ ʟʘ ʥʘʡ-ʛʦʨʥʠʷ ʠ ʥʘʡ-ʜʦʣʥʠʷ ʣʠʩʪ ʥʘ ɼʅ ʦʪ ʬʠʛ. 2. 

ɺʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ, ʢʦʛʘʪʦ ʩʤʲʢʚʘʤʝ ʧʲʨʚʠʷ ʣʠʩʪ ʧʦ ʲʛʲʣ ʥʘ ʤʷʩʪʦ, ʪʘʢʘ ʯʝ ʜʘ ʧʦʢʨʠʝʤ ʤʘʣʢʠ 

ʚʠʩʦʯʠʥʠ ʚ ʟʦʥʘʪʘ ʥʘ ʚʠʜʠʤʦʩʪ (ʬʠʛ.4), ȹRmin1=ɚ1/2 ʪʨʷʙʚʘ ʜʘ ʧʨʠʝʤʝ  ʟʥʘʯʝʥʠʝ ʧʨʠ ȹRmax1=ɚ1. 

ʆʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʜʲʣʞʠʥʠʪʝ ʥʘ ʚʲʣʥʠʪʝ ʝ: ɚ2=0,5 ɚ1. 

ɺ ʯʝʩʪʦʪʥʦ ʦʪʥʦʰʝʥʠʝ ʧʨʦʤʷʥʘʪʘ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ (ʯʝʩʪʦʪʘʪʘ) ʧʦʩʪʘʚʷ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 

ʯʝʩʪʦʪʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʘʥʪʝʥʘʪʘ. ɺ ʧʲʨʚʠʷʪ ʨʘʟʛʣʝʜʘʥ ʩʣʫʯʘʡ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʲʣʞʠʥʠʪʝ 

ʥʘ ʚʲʣʥʠʪʝ ʝ ʧʦ-ʤʘʣʢʘ, ʢʦʝʪʦ ʜʦʧʫʩʢʘ (ʚ ʥʷʢʘʢʚʠ ʛʨʘʥʠʮʠ) ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʘʥʪʝʥʘ.  

ʅʦ ʟʘ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʧʨʠ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ɚ ʥʘ ʧʦʣʦʚʠʥʘ ʘʤʧʣʠʪʫʜʥʦ-ʯʝʩʪʦʪʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘ ʥʘ ʘʥʪʝʥʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʠʷʪ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʫʩʠʣʚʘʥʝ ʠ ʬʦʨʤʘʪʘ ʥʘ ɼʅ ʚ 

ʭʦʨʠʟʦʥʪʘʣʥʘ ʨʘʚʥʠʥʘ ʱʝ ʩʝ ʧʨʦʤʝʥʠ, ʘ ʪʦʚʘ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ ʟʦʥʘʪʘ ʥʘ ʦʪʢʨʠʚʘ-

ʥʝ ʥʘ ʈʃʉ.  
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ɿʘʢʣʶʯʝʥʠʝ: 

ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʨʘʜʠʫʩʘ ʥʘ ʤʲʨʪʚʠʷ ʢʦʥʫʩ ʠʟʠʩʢʚʘ ʧʨʦʤʷʥʘ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʠʟʣʲʯʝʥʠʷ ʩʠʛʥʘʣ 

ʩ ʦʢʦʣʦ 20%, ʢʦʝʪʦ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʦ. 

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʲʨʚʠʷ ʣʠʩʪ ʥʘ ɼʅ ʠʟʠʩʢʚʘ ʧʨʦʤʷʥʘ ʥʘ ʥʦʩʝʱʘʪʘ ʯʝʩʪʦʪʘ 

(ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ) ʩ ʦʢʦʣʦ 50%, ʢʦʝʪʦ ʥʘʣʘʛʘ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʘʥʪʝʥʥʦ-

ʬʠʜʝʨʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʷʭʥʦʪʦ ʠʟʤʝʥʝʥʠʝ.     
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ɺʒɺɽɼɽʅʀɽ 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʨʘʟʨʘʙʦʪʢʠʪʝ ʚ ʦʙʣʘʩʪʠʪʝ, ʦʧʪʠʤʠʟʠʨʘʱʠ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ ʠ ʨʝʘʣʠʟʠʨʘʱʠ 

ʪʘʟʠ ʯʦʚʝʰʢʘ ʜʝʡʥʦʩʪ ʚ ʦʧʨʝʜʝʣʝʥʠ ʛʨʘʥʠʮʠ, ʠʤʘʪ ʩʚʦʝʪʦ ʥʘʯʘʣʦ ʩ ʧʲʨʚʠʷ ʢʦʤʧʶʪʲʨʠʟʠʨʘʥ ʜʦʤ 

ECHO IV  [1],  ʚʠʟʠʷʪʘ ʟʘ ʫʤʥʠ ʪʝʣʝʬʦʥʠ [2] ʠ ʧʲʨʚʠʪʝ ʩʭʚʘʱʘʥʠʷ ʟʘ ʧʦʚʩʝʤʝʩʪʝʥ ʠʟʯʠʩʣʠʪʝʣʝʥ 

ʧʨʦʮʝʩ[3]. ʉ ʠʟʚʲʨʚʷʥʠʷ ʧʲʪ ʧʨʝʟ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʯʦʚʝʢʦ-ʢʦʤʧʶʪʲʨʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (HCI), 

ʨʘʟʛʣʝʞʜʘʥʦ ʦʪ ʉʪʘʥʬʦʨʜʩʢʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣ ɼʲʛʣʘʩ ɽʥʛʲʣʙʲʨʪ ʜʦ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʪʝʣʝʬʦʥʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ AT&T  [2] ʩ ʥʦʚʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʦʙʦʟʥʘʯʝʥʠ ʢʘʪʦ Ăʫʤʥʠñ(smart), ʩʝ 

ʟʘʚʲʨʰʚʘ ʩʪʘʜʠʷʪ ʥʘ ʧʝʨʩʦʥʘʣʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ. ɼʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʜʦʩʪʲʧʚʘʥʠ ʚ ʤʨʝʞʦʚʦ ʦʙʢʨʲʞʝʥʠʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʫʝʤʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ 

ʤʨʝʞʦʚʠ ʠʣʠ ʥʘʩʪʦʣʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʝʮʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʘʚʪʦʥʦʤʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʦʠʪʦ ʠʥʠʮʠʠʨʘʪ ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʯʦʚʝʢʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʜʝʡʥʦʩʪ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ  ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ 

ʠʟʚʝʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʝʥʟʦʨʥʠʪʝ ʠ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ  ʜʦʚʝʜʦʭʘ ʜʦ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʥʦʚʠ ʢʦʥʮʝʧʮʠʠ ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ, ʧʨʦʙʣʝʤʠ ʠʣʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ, 

ʧʦʨʘʞʜʘʡʢʠ ʩʠʥʪʝʟʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʦʙʣʘʩʪʠ.   

ʀʥʦʚʘʮʠʠʪʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʦʙʫʩʣʦʚʝʥʠ 

ʦʪ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʥʷʪʠʷ ʢʘʪʦ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʫʤʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʠʟʢʫʩʪʚʝʥʠ 

ʥʝʚʨʦʥʥʠ ʤʨʝʞʠ ʠ ʜʨ., ʥʘʚʣʝʟʣʠ ʚ ʥʘʫʯʥʘʪʘ ʦʙʣʘʩʪ ʦʪ ʩʨʝʜʘʪʘ XX ʚʝʢ ʠ ʚʣʘʛʘʡʢʠ ʥʦʚ ʩʝʤʘʥʪʠʯʝʥ 

ʢʦʥʪʝʢʩʪ. ʈʘʩʪʷʱʠʷʪ ʥʘʙʦʨ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʦʩʥʦʚʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ 

ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʡʥʠʷʪ ʧʦʩʣʝʜʚʘʱ ʘʥʘʣʠʟ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʥʘʤʠʨʘʪ ʩʚʦʷʪʘ 

ʧʨʘʢʪʠʯʝʩʢʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʢʨʘʡʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʪʘʥʘʪ ʝʣʝʤʝʥʪʠ 

ʥʘ ʚʠʩʦʢʦʠʥʪʝʣʠʛʝʥʪʥʠ ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʱʠ ʩʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʨʫʢʪʫʨʠ. 
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ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʱʠʪʝ ʩʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʝ 

ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚ ʧʦʜʭʦʜ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʨʘʟʛʣʝʞʜʘ ʤʦʜʝʣ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʘ ʥʘ ʩʠʥʪʝʟʠʨʘʥ ʤʦʜʝʣ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ. 

ʉ ʮʝʣ ʧʨʝʜʣʘʛʘʥʠʷʪ ʤʦʜʝʣ ʜʘ ʙʲʜʝ ʜʘ ʷʩʝʥ ʠ ʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʝʥ, ʘ ʩʲʱʦ ʠ ʜʘ ʙʲʜʝ ʠʟʙʝʛʥʘʪʦ 

ʜʚʫʩʤʠʩʣʠʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʨʤʠʥʠ ʠ ʧʦʥʷʪʠʷ, ʚ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʝ ʧʨʠʝʤʘʪ ʦʧʨʝʜʝʣʝʥʠ 

ʜʝʬʠʥʠʮʠʠ ʜʘʜʝʥʠ ʧʦ-ʜʦʣʫ: 

 

ɼɽʌʀʅʀʎʀʀ 

ʋʤʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʣʲʩʪʝʨ (ʋʆʂ) - ʃʦʛʠʯʝʩʢʠ ʦʨʛʘʥʠʟʠʨʘʥ ʠ ʩʘʤʦʢʦʥʬʠʛʫʨʠʨʘʱ ʩʝ 

ʢʦʤʧʣʝʢʩ ʦʪ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚʠʩʦʢʦʠʥʪʝʣʠʛʝʥʪʥʠ  ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʨʫʢʪʫʨʠ. 

ɺʠʩʦʢʦʠʥʪʝʣʠʛʝʥʪʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʪʨʫʢʪʫʨʘ (ɺʆʉ) - ʩʪʨʫʢʪʫʨʘ ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ ʫʤʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ. 

ɽʣʝʤʝʥʪ ʥʘ ʫʤʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ (ɽʋʆʆ) -  ʢʦʤʧʣʝʢʩ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ ʠ 

ʠʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ. 

ʊʝʭʥʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ (ʊɽ) ï ʬʫʥʢʮʠʦʥʘʣʥʦ ʟʘʚʲʨʰʝʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʝʰʝʥʠʝ, ʠʟʛʨʘʜʝʥʦ ʦʪ 

ʤʘʪʝʨʠʘʣʥʘ(ʘʧʘʨʘʪʥʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘ)ʩʲʩʪʘʚʥʘ ʠʣʠ ʧʨʦʛʨʘʤʥʘ ʩʲʩʪʘʚʥʘ, ʠʣʠ ʦʪ ʜʚʝʪʝ. 

 

ʇʈʆɹʃɽʄʅɸ ʆɹʃɸʉʊ 

ɿʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʨʝʚʦʣʶʮʠʷ 4.0 [1] ʠ ʚʲʟʧʨʠʷʪʠʷʪʘ ʥʘ ʚʠʩʦʢʦ ʠʥʪʝʨʘʢʪʠʚʥʦʪʦ ʧʦʢʦʣʝʥʠʝ, 

ʩʲʚʨʝʤʝʥʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʘʜʘʧʪʠʨʘ ʩʚʦʠʪʝ ʤʦʜʝʣʠ ʠ ʧʦʜʭʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ, 

ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʘʧʘʨʘʪʥʘʪʘ ʠ ʧʨʦʛʨʘʤʥʘʪʘ ʩʠ ʦʙʝʟʧʝʯʝʥʦʩʪ, ʘ ʩʲʱʦ ʠ ʜʘ 

ʘʢʪʫʘʣʠʟʠʨʘ ʦʧʨʝʜʝʣʝʥʠ  ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʘʥʜʘʨʪʠ (SCORM, LOM, QTI, xAPI ʠ ʪ.ʥ.). 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʚʣʦʞʝʥʠʷʪ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʨʝʜʠʮʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʢʘʪʦ 

ʤʝʜʠʮʠʥʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ[5], ʠʥʪʝʣʠʛʝʥʪʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ[6], ʫʤʥʠ 

ʣʘʙʦʨʘʪʦʨʠʠ[6], ʩʠʩʪʝʤʠ ʟʘ ʘʥʘʣʠʟ[8],[9] ʠ ʜʨ. ʝ ʩʝʨʠʦʟʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʠ ʘʨʛʫʤʝʥʪ ʟʘ 

ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʰʝʥʠʷ ʚ ʝʜʠʥ ʦʙʱ ʢʦʤʧʣʝʢʩ ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʘʤʦʢʦʥʬʠʛʫʨʠʨʘʥʝ ʠ 

ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʟʘʜʘʯʠ ʧʦ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ. ʐʠʨʦʢʘʪʘ ʛʘʤʘ ʦʪ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ [10] ʩʘ ʩʦʣʠʜʥʘ ʦʩʥʦʚʘ ʟʘ ʩʣʝʜʚʘʱʘ ʩʪʲʧʢʘ ʢʲʤ ʠʥʪʝʛʨʘʮʠʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʜʭʦʜʠ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʛʲʨʥʘʪʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 

ʇʦʚʝʯʝʪʦ ʦʪ ʨʘʟʣʝʞʜʘʥʠʪʝ ʚ [10] ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘʤʠʨʘʪ ʩʚʦʠʪʝ ʧʨʠʦʨʠʪʝʪʥʠ ʧʦ-

ʟʠʮʠʠ ʟʘ 2018 ʛʦʜʠʥʘ ʚ ʩʬʝʨʘʪʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʨʝʜ ʧʘʟʘʨʥʠʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣ ʠ ʢʦʨʧʦ-

ʨʘʪʠʚʝʥ ʘʥʘʣʠʟʘʪʦʨ ɻʘʨʜʥʲʨ [11]. 

ʅʘʚʣʝʟʣʠʪʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʘʢʪʠʚʥʦ ʦʙʢʨʲʞʝʥʠʝ 

[[12][13][14][15], [16]] ʨʘʟʚʠʚʘʪ ʢʦʥʮʝʧʮʠʠʪʝ ʟʘ ʫʤʥʦ ʦʙʢʨʲʞʝʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʪʝ ʢʘʤʧʫʩʠ, 

ʦʩʥʦʚʘʚʘʱʠ ʩʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ: 

¶ ʋʯʝʥʝ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ ʚʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʦʪ ʚʩʷʢʦ ʤʷʩʪʦ; 

¶ ɿʘʱʠʪʝʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʠ/ʝʢʩʧʝʨʪʠ ʠ ʦʙʫʯʘʚʘʥʠ; 

¶ ɿʘʱʠʪʝʥ ʜʦʩʪʲʧ ʜʦ ʨʝʩʫʨʩʠ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʦʙʫʯʘʚʘʥʠ; 

¶ ʉʚʲʨʟʘʥʦʩʪ ʥʘ ʚʲʪʨʝʢʘʤʧʫʩʥʠ ʪʨʘʥʩʧʦʨʪʥʠ ʩʨʝʜʩʪʚʘ; 

¶ ʎʠʬʨʦʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʦʨʲʞʝʥʠʷ ʠ ʦʙʦʨʫʜʚʘʥʝ; 

¶ ɿʘʱʠʪʘ ʥʘ ʜʘʥʥʠ; 

¶ ɿʘʱʠʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠ; 

¶ ɺʠʨʪʫʘʣʥʠ ʣʘʙʦʨʘʪʦʨʠʠ; 

¶ ʉʲʙʠʪʠʷ ʚ ʩʦʮʠʫʤʘ. 

 

ʍʦʣʠʩʪʠʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ  

ʊʝʟʠ ʢʦʥʮʝʧʮʠʠ ʩʝ ʦʩʥʦʚʘʚʘʪ ʧʨʝʜʠʤʥʦ, ʘ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʠʟʮʷʣʦ, ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʦʪ ʪʝʭʥʦʣʦ-

ʛʠʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʜʤʝʥʷʪ ʦʩʪʘʨʷʣʘʪʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʙʝʟ-

ʧʝʯʝʥʦʩʪ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʅʘʣʠʮʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʘʜʘʧʪʠʨʘʥʦʩʪ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʢʲʤ ʜʥʝʰʥʘ 

ʜʘʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʬʝʨʘ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ ʢʲʤ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʘʣʥʦʩʪʠ. ʊʦʚʘ ʘʜʘʧ-

ʪʠʨʘʥʝ, ʦʙʘʯʝ, ʥʝ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʘʤʠʷ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ ʠ ʥʝʛʦʚʦʪʦ 
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ʧʨʝʤʦʜʝʣʠʨʘʥʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʥ ʩʢʦʢ. ɺ [16] ʩʝ ʨʘʟʛʣʝʞʜʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʦʙʢʨʲʞʝ-

ʥʠʝ ʢʘʪʦ ʝʜʠʥʠʮʘ, ʦʧʠʩʚʘʱʘ ʚʩʝʢʠ ʦʙʝʢʪ ʠʣʠ ʢʦʤʧʦʥʝʥʪ ʚ ʥʝʛʦ (ʣʠʮʝ, ʧʨʦʮʝʩ, ʫʩʪʨʦʡʩʪʚʦ, ʤʝʩ-

ʪʦʥʘʭʦʞʜʝʥʠʝ), ʥʦ ʧʦʜʦʙʝʥ ʧʦʜʭʦʜ ʥʘ ʩʣʠʚʘʥʝ ʥʘ ʦʙʫʯʘʚʘʥ, ʧʨʝʧʦʜʘʚʘʪʝʣ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʝʜʥʘ Ăʭʦʤʦʛʝʥʥʘ ʥʝʡʝʨʘʨʭʠʯʥʘ ʝʜʠʥʠʮʘñ ʙʝʟ ʷʩʥʦ ʠʟʚʝʞʜʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ, ʟʘʚʠʩʠ-

ʤʦʩʪʠʪʝ ʠ ʡʝʨʘʨʭʠʯʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʪʦʟʠ ʩʣʦʞʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʦʤʧʣʝʢʩ ʜʦʧʫʩʢʘ ʨʘʚʥʦʧʦʩ-

ʪʘʚʝʥʦʩʪ ʤʝʞʜʫ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʝʣʝʤʝʥʪʠ. ʇʦʪʠʩʢʘʥʝʪʦ ʥʘ ʤʝʜʠʘʪʦʨʩʢʘʪʘ, ʤʝʥʪʦʨʩʢʘʪʘ ʠʣʠ 

ʘʨʭʝʪʠʧʥʘʪʘ ʨʦʣʷ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʨʘʟʤʠʚʘʥʝ ʛʨʘʥʠʮʠʪʝ ʤʝʞʜʫ ʬʦʨʤʘʣʥʦʪʦ ʠ 

ʥʝʬʦʨʤʘʣʥʦʪʦ ʫʯʝʥʝ, ʢʦʷʪʦ ʪʝʥʜʝʥʮʠʷ ʙʠ ʜʦʚʝʣʘ ʜʦ ʜʦʤʠʥʘʮʠʷ ʥʘ ʥʝʘʩʠʩʪʠʨʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠ-

ʟʲʤ ʚ ʢʦʛʥʠʪʠʚʥʠʷ ʧʨʦʮʝʩ ʠ ʧʦ ʩʲʱʝʩʪʚʦ ʦʪʨʠʯʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʦʪʦ ʧʦʟʥʘʥʠʝ. ɸ [15], ʩʨʝʜ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʫʯʝʥʝ, ʚʲʚʝʞʜʘ ʠʟʚʝʩʪʥʠ ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʨʘʢʫʨʩʠ - ʧʝʨʩʦʥʘʣʝʥ-

ʩʦʮʠʘʣʝʥ, ʧʨʝʜʦʩʪʘʚʷʥʝ-ʠʟʚʣʠʯʘʥʝ, ʧʨʝʧʦʜʘʚʘʪʝʣ-ʦʙʫʯʘʚʘʥ, ʘ ʚ ʪʦʟʠ ʩʤʠʩʲʣ ʨʦʣʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷ ʦʩʪʘʚʘ ʨʘʟʤʠʪʘ ʠ ʥʝʷʩʥʘ ʢʘʪʦ ʠʥʜʠʚʠʜʫʘʣʠʟʤʲʪ ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʛʨʘʥʠʯʠ ʩ ʘʙʩʦʣʶʪʠʟʘʮʠʷ.  

ʆʙʱʦʧʨʠʝʪʠʪʝ ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʘʧʨʦʢʩʠʤʠʨʘʥʝ ʥʘ ʧʦʟʥʘʥʠʝʪʦ 

ʥʘ ʦʙʫʯʘʚʘʥʠʷ ʢʲʤ ʧʦʟʥʘʥʠʝʪʦ ʥʘ ʝʢʩʧʝʨʪʘ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʥʘʫʯʥʘ ʦʙʣʘʩʪ ʯʨʝʟ ʝʜʠʥ ʦʪ ʜʚʘʪʘ ʦʩ-

ʥʦʚʥʠ ʧʦʜʭʦʜʘ ï ʦʚʲʨʣʝʡʥʠʷ ʠ ʧʝʨʪʫʨʙʘʮʠʦʥʥʠʷ [17] ʚ ʢʦʠʪʦ ʚʦʜʝʱʘ ʨʦʣʷ ʠʛʨʘʝ ʝʢʩʧʝʨʪʲʪ - ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷʪ. ɸ, ʚ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʪʝʟʠ ʟʘ ʫʤʥʦ ʦʙʢʨʲʞʝʥʠʝ, ʤʷʩʪʦʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʢʦʡʪʦ, ʘʧʨʠʦʨʠ, ʝ ʩʲʱʝʩʪʚʝʥ ʘʢʪʠʚʝʥ ʝʣʝʤʝʥʪ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʫʯʝʥʝ, ʥʝ ʝ ʩʲʚʩʝʤ ʠʟʷʩʥʝʥʦ ʠ ʦʧʨʝ-

ʜʝʣʝʥʦ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʧʨʝʥʝʙʨʝʛʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠʪʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ [18][19] ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʦ-ʧʦʜʧʦʤʘʛʘʥʦ ʦʙʫʯʝʥʠʝ ʙʠ ʠʤʘʣʦ ʩʪʦʭʘʩʪʠʯʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙ-

ʥʠʷ ʧʨʦʮʝʩ. ʆʱʝ ʧʦʚʝʯʝ, ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʙʨʘ-

ʟʦʚʘʪʝʣʝʥ ʧʨʦʮʝʩ, ʦʧʨʝʜʝʣʝʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʠ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʚʘʥʠ. ʉʲʱʝʩʪʚʝʥʦʪʦ ʝ, 

ʯʝ ʧʨʠʥʮʠʧʲʪ, ʥʘ ʢʦʡʪʦ ʩʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʦʩʥʦʚʘʚʘʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʝʰʝʥʠʝ, ʪʨʷʙʚʘ ʜʘ ʦʙʫʩʣʘ-

ʚʷ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʮʝʣʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ ʤʦʜʝʣ, ʚʲʧʣʲʪʝʥ ʚ ʪʝʭʥʦʣʦ-

ʛʠʯʥʘ ʢʦʥʮʝʧʮʠʷ [21].  

ɹʝʟʩʧʦʨʥʦ ʪʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʧʨʝʜʣʘʛʘ ʥʦʚʠ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʥʦ ʚʩʝ ʧʘʢ 

ʪʦʚʘ ʝ ʩʘʤʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʚ ʨʲʮʝʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʝʜʠʥ ʬʦʨʤʘʣʠʟʠʨʘʥ 

ʫʯʝʙʝʥ ʧʨʦʮʝʩ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ [[16], [22] ʠʟʪʲʢʚʘʪ ʦʩʥʦʚʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ 

ʦʙʫʯʝʥʠʝʪʦ: ʇʦʜʜʲʨʞʘʥʝ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʜʝʡʥʦʩʪʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ(ʩʲʟʜʘʚʘʥʝ, ʜʦʩ-

ʪʲʧ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ) ʠ ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʥʷʪʠʷ (ʣʝʢ-

ʮʠʠ, ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʩʝʤʠʥʘʨʠ ʠ ʜʨ.). 

 

ʇʦʜʭʦʜ ʥʘ ʩʣʦʝʚʝʪʝ 

ɺʩʝ ʧʘʢ, ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʦʪʯʝʪʝʥʠ ʥʘʧʨʘʚʝʥʠʪʝ ʩʪʲʧʢʠ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 

ʚʠʨʪʫʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʦʙʢʨʲʞʝʥʠʷ (ʧʨʦʩʪʨʘʥʩʪʚʘ, ʣʘʙʦʨʘʪʦʨʠʠ, ʢʘʤʧʫʩʠ ʠ ʜʨ.). ɺ ʥʘʩʪʦʷʱʘʪʘ 

ʩʪʘʪʠʷ ʩʝ ʧʨʝʜʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʣʦʝʩʪ ʤʦʜʝʣ ʚ ʢʦʡʪʦ ʤʦʜʝʣ ʪʝʟʠ ʧʨʝʜʣʘʛʘʥʠ ʠʣʠ ʨʘʟʛʣʝʞʜʘʥʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʙʠʭʘ ʟʘʝʣʠ ʧʲʨʚʠʷ ʩʣʦʡ. ʊʦʟʠ ʧʦʜʭʦʜ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʯʨʝʟ ʩʣʦʝʚʝ ʧʨʝʜʦʩʪʘʚʷ 

ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ (ʪʝʭʥʦʣʦʛʠʯ-

ʥʠ, ʩʪʨʫʢʪʫʨʥʠ, ʥʦʨʤʘʪʠʚʥʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʜʨ.), ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʪʝʟʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʜʘʜʝʥ 

ʩʣʦʡ, ʢʦʠʪʦ ʩʘ ʦʙʝʢʪ ʥʘ ʪʝʟʠ ʧʨʦʤʝʥʠ, ʙʝʟ ʜʘ ʙʲʜʝ ʨʘʟʨʫʰʘʚʘʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʮʝʣʠʷ ʤʦʜʝʣ. 

 

ʉʠʛʫʨʥʦʩʪ ʠ ʟʘʱʠʪʘ 

ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʢʨʠʪʠʯʥʠ ʪʦʯʢʠ ʚ ʩʲʚʨʝʤʠʝʪʦ ʝ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʚ ʪʦʟʠ ʘʩʧʝʢʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ-

ʷʪ ʧʨʦʮʝʩ ʥʝ ʦʩʪʘʚʘ ʚʩʪʨʘʥʠ ʦʪ ʪʦʟʠ ʚʲʧʨʦʩ. ʉʠʛʫʨʥʦʩʪʪʘ ʚ ʯʦʚʝʰʢʠ, ʤʘʪʝʨʠʘʣʝʥ ʠ ʣʦʛʠʩʪʠʯʝʥ 

ʘʩʧʝʢʪ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʚʦʷʪʘ ʨʝʘʣʠʟʘʮʠʷ, ʩʣʝʜʚʘʡʢʠ ʦʧʨʝʜʝʣʝʥʠ ʨʝʰʝʥʠʷ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʯʝʙʝʥ 

ʧʨʦʮʝʩ, ʢʦʡʪʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʪʘʢʠʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʢʦʠʪʦ ʜʘ ʦʙʝʟʧʝʯʘʚʘʪ: 

¶ ʌʠʟʠʯʝʩʢʘ ʟʘʱʠʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ; 

¶ ʅʝʧʨʝʢʲʩʥʘʪ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʟʜʨʘʚʥʠʷ ʩʪʘʪʫʩ/ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʟʘ ʚʨʝʤʝʪʦ 

ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ; 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʚʩʠʯʢʠ ʯʣʝʥʦʚʝ ʥʘ ʦʙʫʯʘʚʘʱʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 

¶ ʃʦʢʘʣʠʟʠʨʘʥʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʪʦ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʟʘ ʚʨʝʤʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ 

¶ ʌʠʟʠʯʝʩʢʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠ; 

¶ ɺʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʘʥʥʠ ʩ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʩʨʠʚʦʚʝ; 
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¶ ɿʘʱʠʪʘ ʦʪ ʥʝʦʪʦʨʠʟʠʨʘʥ ʜʦʩʪʲʧ ʜʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

¶ ɸʚʪʝʥʪʠʢʘʮʠʷ ʠ ʦʪʦʨʠʟʘʮʠʷ ʥʘ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʤʘʩʠʚʠ; 

¶ ʉʠʩʪʝʤʘ ʟʘ ʠʟʚʝʩʪʷʚʘʥʝ; 

¶ ɺʠʨʪʫʘʣʥʠ ʘʩʠʩʪʝʥʪʠ; 

¶ ʇʨʦʪʦʢʦʣʠ ʟʘ ʩʠʛʫʨʥʦʩʪ. 

 

ɺ ʨʝʰʝʥʠʷʪʘ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ [16], [22], [23], [24] ʩʘ ʟʘʩʪʲʧʝʥʠ ʯʘʩʪ ʦʪ ʛʦʨʝ ʠʟʙʨʦʝʥʠʪʝ ʬʫʥʢʮʠ-

ʦʥʘʣʥʦʩʪʠ. ʆʙʩʪʦʡʥʘ ʬʦʨʤʫʣʠʨʦʚʢʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʝʰʝʥʠʝ, ʧʨʝʜʩ-

ʪʘʚʷʱʦ ʝʣʝʤʝʥʪ ʥʘ ʫʤʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ  ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ [22] ʘ ʩʲʱʦ ʪʘʢʘ ʩʘ ʬʦʨʤʫ-

ʣʠʨʘʥʠ ʠ ʟʘʜʘʯʠʪʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʦʪʦ ʨʝʰʝʥʠʝ. ɺ ʥʷʢʦʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʠ ʚʲʟʤʦʞ-

ʥʠ ʩʮʝʥʘʨʠʠ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʫʤʥʠ ʝʣʝʤʝʥʪʠ [[12], [15][16][22], [23], ʢʦʝʪʦ ʜʘʚʘ 

ʨʘʟʰʠʨʝʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʧʨʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ. 

 

ʂʆʅʎɽʇʊʋɸʃʀɿɸʎʀʗ 

ʆʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ 

ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ, ʟʘ ʜʘ ʙʲʜʝ ʠʟʛʨʘʜʝʥ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʪʝʟʠʨʘʥʝʪʦ ʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ.  

ʅʘ ʬʠʛ. 1 ʝ ʜʘʜʝʥ ʤʦʜʝʣ ʥʘ ʢʣʘʩʠʯʝʩʢʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʠʟʤʝʥʝʥʘ ʠ 

ʨʘʟʚʠʪʘ ʧʦ-ʥʘʪʘʪʲʢ ʢʘʪʦ ʦʩʥʦʚʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʫʤʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ 

ʢʣʲʩʪʝʨ. 

 

 
ʌʠʛ. 1. ʄʦʜʝʣ ʥʘ ʢʣʘʩʠʯʝʩʢʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ 

 

ʊʦʟʠ ʧʨʝʜʩʪʘʚʝʥ ʤʦʜʝʣ ʥʘ ʢʣʘʩʠʯʝʩʢʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ ʨʝʘʣʠʟʠʨʘ ʩʣʦʝʩʪʠʷ ʧʦʜʭʦʜ, 

ʢʘʪʦ ʚʩʝʢʠ ʩʣʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʬʦʨʤʘʣʠʟʠʨʘʥ ʥʝʟʘʚʠʩʠʤʦ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ. ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

ʧʨʝʜʣʘʛʘʥʘʪʘ ʪʝʟʘ ʟʘ ʚʣʘʛʘʥʝ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʠ ʚʲʚ ɺʆʉ ʩʝ ʧʨʝʜʣʘʛʘ ʨʘʟʰʠʨʝʥʘ ʦʙʨʘʟʦ-

ʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ (ʬʠʛ. 2).  
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ʌʠʛ. 2. ʄʦʜʝʣ ʥʘ ʨʘʟʰʠʨʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ 

 

ɺ ʧʨʝʜʣʘʛʘʥʘʪʘ ʨʘʟʰʠʨʝʥʘ ʚʝʨʩʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʘʨʘʜʠʛʤʘ ʩʲʱʝʩʪʚʝʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʦʙʭ-

ʚʘʱʘʪ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚ ʩʣʦʡ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʧʦʜʩʣʦʷ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʧʦ ʩʲʜʲʨʞʘʥʠʝ ʠ 

ʧʨʠʟʥʘʢ. ʆʩʥʦʚʝʥ ʦʪʣʠʯʠʪʝʣʝʥ ʙʝʣʝʛ ʥʘ ʪʘʟʠ ʧʘʨʘʜʠʛʤʘ ʝ, ʯʝ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʠʤʘʪ Ăʘʢʪʠʚʝʥñ 

ʧʨʠʟʥʘʢ, ʪ.ʝ. ʥʷʤʘ ʧʘʩʠʚʥʠ ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʮʝʩʘ. ʇʨʠ ʧʨʝʭʦʜʘ ʦʪ Ăʪʝʭʥʦʣʦʛʠʯʥʦ ʧʦʜʧʦʤʘʛʘʥʦñ 

ʢʲʤ Ăʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦ-ʠʥʠʮʠʠʨʘʥʦñ ʦʙʫʯʝʥʠʝ  ʝ ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʛʨʘʣʥʦ ʠ ʩʪʨʫʢʪʫʨʥʦ ʤʠʩʣʝ-

ʥʝ.  

 

ʇʨʠʥʮʠʧʠ ʠ ʧʦʜʭʦʜʠ 

ɼʦʙʘʚʝʥʠʷʪ ʚʠʨʪʫʘʣʝʥ (ʚʪʦʨʠ) ʩʣʦʡ ʧʨʝʜʩʪʘʚʷ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʯʝʩʢʠʪʝ ʫʯʘʩʪʥʠʮʠ (ʧʨʝʧʦʜʘʚʘ-

ʪʝʣ ʠ ʦʙʫʯʘʚʘʥ) ʯʨʝʟ ʪʷʭʥʘʪʘ ʚʠʨʪʫʘʣʠʟʘʮʠʷ, ʢʦʠʪʦ ʝʜʠʥʩʪʚʝʥʦ ʠ ʩʘʤʦ ʠʤʘʪ ʘʢʪʠʚʥʠ ʨʦʣʠ ʚ ʪʦʚʘ 

ʦʙʢʨʲʞʝʥʠʝ. ʇʘʨʘʜʠʛʤʘʪʘ ʧʨʝʜʩʪʘʚʷ ʠ ʡʝʨʘʨʭʠʷʪʘ ʥʘ ʘʙʩʪʨʘʢʪʥʦ ʥʠʚʦ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʇʨʦʮʝ-

ʩʲʪ ʥʘ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʥʘ ʋʆʂ ʦʙʭʚʘʱʘ ʠ ɺʆʉ, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʩʝ ʬʦʨʤʠʨʘ ʥʘʙʦʨ ʦʪ ʧʨʠʥʮʠʧʠ, ʚ 

ʯʠʠʪʦ ʩʲʩʪʘʚ ʱʝ ʚʣʷʟʘʪ ʚ ʘʜʘʧʪʠʨʘʥʘ ʬʦʨʤʘ ʠ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʦʜʭʦʜʠ: 

¶ ʀʟʙʷʛʚʘʥʝ ʥʘ ʝʜʠʥʠʯʥʘ ʪʦʯʢʘ ʥʘ ʩʨʠʚ (ɽʊʉ) ʧʨʠ ʢʨʠʪʠʯʥʠ ɽʋʆʆ; 

¶ ʇʦʚʩʝʤʝʩʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ; 

¶ ʇʨʦʪʦʢʦʣʠ ʟʘ ʩʠʛʫʨʥʦʩʪ; 

¶ ʀʤʧʣʝʤʝʥʪʠʨʘʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʤʦʜʝʣʠ; 

¶ ʉʘʤʦʢʦʥʬʠʛʫʨʠʨʘʥʝ; 

¶ ɿʘʱʠʪʝʥʘ ʟʦʥʘ ʥʘ ʘʨʝʘʣʠʪʝ; 

¶ ɿʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ; 

¶ ɸʚʪʝʥʪʠʢʘʮʠʷ ʠ ʦʪʦʨʠʟʘʮʠʷ; 

¶ ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ; 

¶ ʉʦʮʠʘʣʥʠ ʫʩʣʫʛʠ; 

 

ɺ ʪʘʙʣ. 1 ʩʘ ʜʘʜʝʥʠ ʚʲʟʤʦʞʥʠʪʝ ʧʦʜʭʦʜʠ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʟʠ ʧʨʠʥʮʠʧʠ ʧʨʠ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ɺʆʉ.  

ʇʨʠʥʮʠʧ ʇʨʠʟʥʘʢ 

ʥʘ 

ɽʋʆʆ 

ɺʲʟʤʦʞʥʠ ʧʦʜʭʦʜʠ 

ʀʟʙʷʛʚʘʥʝ  ʥʘ ɽʊʉ ɸʢʪʠʚʝʥ ɼʫʙʣʠʨʘʥʝ ʥʘ ʢʨʠʪʠʯʥʠ ɽʋʆʆ; 

ɼʫʙʣʠʨʘʥʝ ʥʘ ʢʨʠʪʠʯʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʨʘʩʝʪʘ; 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʭʦʜʘ ʥʘ ʜʠʨʝʢʪʦʨʠʡʥʠ ʫʩʣʫʛʠ (LDAP, DNS, 

TCP/IP,IEC). 

ʇʦʚʩʝʤʝʩʪʥʘ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʷ ʥʘ ʦʙʝʢ-

ʪʠʪʝ 

ɸʢʪʠʚʝʥ ʀʟʧʦʣʟʚʘʥʝ RFID ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ; 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʙʠʦʧʘʨʘʤʝʪʨʠʯʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ; 

ʈʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʨʘʟʠ; 

ʉʪʘʥʜʘʨʪʠ ʟʘ ʢʘʨʪʦʚʘ, ʧʝʨʩʦʥʘʣʥʘ ʠʣʠ ʢʦʥʪʝʡʥʝʨʥʘ RFID ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʷ (ISO/IEC); 

ɸʚʪʦʠʥʠʮʠʠʨʘʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (ɸʀʀ); 

ʀʟʠʩʢʚʘʥʘ ʦʪ ʩʠʩʪʝʤʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (ʀʉʀ); 

ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʥʠʚʦ ʥʘ ʜʦʩʪʲʧ. 

ʇʨʦʪʦʢʦʣʠ ʟʘ ʩʠ-

ʛʫʨʥʦʩʪ 

ɸʢʪʠʚʝʥ ʇʨʦʪʦʢʦʣʠ ʟʘ ʤʨʝʞʦʚʘ ʩʠʛʫʨʥʦʩʪ; 

ʇʨʦʪʦʢʦʣʠ ʟʘ ʢʨʠʧʪʦʛʨʘʬʩʢʘ ʩʠʛʫʨʥʦʩʪ; 

ʇʨʦʪʦʢʦʣ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʠʚʦ ʥʘ ʜʦʩʪʲʧ. 

ʀʤʧʣʝʤʝʥʪʠʨʘʥʝ ʥʘ 

ʜʠʜʘʢʪʠʯʝʩʢʠ ʤʦʜʝ-

ʣʠ 

ʇʘʩʠʚʝʥ ʉʠʥʪʝʟʠʨʘʥʝ ʥʘ ʥʦʚʠ ʠʣʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʤʦʜʝʣʠ ʥʘ 

ʦʙʫʯʘʚʘʥʠʷ; 

ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʛʠʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ; 

ʉʠʥʪʝʟʠʨʘʥʝ ʥʘ ʥʦʚʠ ʠʣʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʜʠʜʘʢʪʠʯʝʩʢʠ 

ʤʦʜʝʣʠ ʟʘ ʪʝʢʫʱʘʪʘ ʬʦʨʤʘ ʥʘ ʫʯʝʙʝʥ ʧʨʦʮʝʩ. 

ʉʘʤʦʢʦʥʬʠʛʫʨʠʨʘʥʝ ɸʢʪʠʚʝʥ ʉʲʙʠʪʠʡʥʦ ʦʨʠʝʥʪʠʨʘʥ ʧʦʜʭʦʜ. ʀʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ ʩʣʝʜʠ ʜʘʥʥʠʪʝ 

ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʩʪʘʪʫʩ ʥʘ ʩʝʥʟʦʨʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʤʦʞʝ ʜʘ ʠʥʠʮʠʠʨʘ 
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ʨʝʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ɽʋʆʆ ʧʨʠ: 

¶ ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠ; 

¶ ʂʨʠʪʠʯʥʠ ʩʲʙʠʪʠʷ. 

ɿʘʱʠʪʝʥʘ ʟʦʥʘ ɸʢʪʠʚʝʥ ʀʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ ʨʝʘʣʠʟʠʨʘ: 

¶ ɺʭʦʜʷʱ ʢʦʥʪʨʦʣ ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʩʝʥʟʦʨʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ 

ʚʭʦʜʥʦ-ʠʟʭʦʜʥʠʪʝ ʪʦʯʢʠ; 

¶ ʂʦʥʪʨʦʣ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ;  

¶ ɿʘʜʝʡʩʪʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʪʦʢʦʣ ʧʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ  

ʢʨʠʪʠʯʥʦ ʩʲʙʠʪʠʝ ʥʘ ʙʘʟʘ ʪʝʢʫʱʠ ʜʘʥʥʠ ʦʪ ʩʝʥʟʦʨʥʘʪʘ ʩʠʩ-

ʪʝʤʘ (ʠʟʚʝʩʪʠʝ, ʧʦʞʘʨ, ʥʘʚʦʜʥʝʥʠʝ, ʘʚʘʨʠʷ, ʠʥʮʠʜʝʥʪ ʠ ʜʨ.); 

ɿʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ ɸʢʪʠʚʝʥ ʀʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ ʨʝʘʣʠʟʠʨʘ: 

¶ ʂʦʥʪʨʦʣ ʥʘ ʚʩʝʢʠ ʜʦʩʪʲʧ ʜʦ ʨʝʩʫʨʩʠ ʥʘ ʙʘʟʘ ʢʣʘʩʠʬʠʮʠ-

ʨʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ; 

¶ ʂʦʥʪʨʦʣ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʨʝʩʫʨʩʠ (ʘʚʪʝʥʪʠʢʘʮʠʷ ʠ ʦʪʦʨʠ-

ʟʘʮʠʷ); 

¶ ʆʧʝʨʘʮʠʠ ʧʦ ʘʨʭʠʚʠʨʘʥʝ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ; 

¶ ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʙʘʟʠ ʜʘʥʥʠ ( ʩʪʨʫʢʪʫ-

ʨʘ,ʪʘʙʣʠʮʠ,ʨʘʟʤʝʨ ʠ ʜʨ. ). 

ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʫʩ-

ʣʫʛʠ 

ɸʢʪʠʚʝʥ ʀʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ ʨʝʘʣʠʟʠʨʘ ʜʚʘ ʧʦʜʭʦʜʘ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʦʙʨʘ-

ʟʦʚʘʪʝʣʥʠ ʫʩʣʫʛʠ: 

¶ ɿʘ ʦʙʫʯʘʚʘʥʠ; 

¶ ɿʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ʉʦʮʠʘʣʥʠ ʫʩʣʫʛʠ ɸʢʪʠʚʝʥ ʀʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ ʨʝʘʣʠʟʠʨʘ ʜʚʘ ʧʦʜʭʦʜʘ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʦʮʠ-

ʘʣʥʠ ʫʩʣʫʛʠ: 

¶ ɿʘ ʦʙʫʯʘʚʘʥʠ; 

¶ ɿʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ʊʘʙʣ. 1. ʇʨʠʣʦʞʝʥʠ ʧʨʠʥʮʠʧʠ ʠ ʚʲʟʤʦʞʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʪʷʭʥʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ 

 

ʆʩʥʦʚʥʘ ʜʝʡʥʦʩʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʝ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʥʦʪʦ ʡ ʧʦʚʝʜʝʥʠʝ. 

ʅʘ ʬʠʛ.3 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʣʫʯʘʠʪʝ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʘʙʩʪʨʘʢʪʝʥ ɽʋʆʆ Ăʆʙʫʯʘʚʘʥʠñ ʯʨʝʟ ʠʟʧʦʣʟʚʘ-

ʥʝʪʦ ʥʘ ʬʦʨʤʘʣʥʠʪʝ ʩʨʝʜʩʪʚʘ ʥʘ UML [25]. 

ɽʜʥʦ ʦʪ ʩʲʱʝʩʪʚʝʥʠʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʦʪʦ ʥʘ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʘʥʝ ʝ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 

ʥʘʛʣʝʜʥʦʪʦ ʠʤ ʧʨʝʜʩʪʘʚʷʥʝ, ʘ ʦʪʪʘʤ ʠ ʧʦ-ʷʩʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʧʨʦʝʢʪʠʨʘ-

ʥʘ [26], [27], [28]. 

ʉʧʦʨʝʜ ʜʘʜʝʥʘʪʘ ʧʦ-ʛʦʨʝ ʜʝʬʠʥʠʮʠʷ ʥʘ ɽʋʆʆ ʩʝ ʠʟʠʩʢʚʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ 

ʠ ʠʥʪʝʣʠʛʝʥʪʝʥ ʘʛʝʥʪ. ɺʲʚ ʬʫʥʢʮʠʦʥʘʣʥʘ ʡʝʨʘʨʭʠʯʥʦʩʪ ɽʋʆʆ ʩʪʦʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʲʩʪʘʚʥʘʪʘ ʡ 

ʪʝʭʥʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ ʧʦʨʘʜʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʦ ʥʠʚʦ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ.   

ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʠʥʪʝʣʠʛʝʥʪʥʠʷʪ ʘʛʝʥʪ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʩʥʦʚʘʥʘ ʥʘ ʩʭʚʘʱʘʥʝʪʦ ʥʘ [29], ʯʝ ʘʢʦ ʝʜʥʘ 

ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘ ʘʚʪʦʥʦʤʥʦʩʪ, ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʯʝʥʝ (ʩʘʤʦʦʙʫʯʝʥʠʝ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʯʠ-

ʪʝʣ) ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʦʙʢʨʲʞʝʥʠʝ, ʪʦ ʪʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ ʠʥʪʝʣʠʛʝʥʪʥʘ.  

ʊʘʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠ ʤʦʛʣʘ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʘ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʧʨʠʥʮʠʧʠ: 

1. ʆʪʚʝʪʥʦʩʪ  -  ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʦʪʚʝʪʥʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʫʩʪʘʥʦʚʝʥʠ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʦʙʢʨʲʞʝʥʠʝʪʦ, ʟʘ ʜʘ ʩʝ ʟʘʜʦʚʦʣʠ ʥʝʛʦʚʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʮʝʣʠ. 

2. ʀʥʠʮʠʘʪʠʚʥʦʩʪ - ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʦʷʚʷʚʘ ʥʘ ʥʘʩʦʯʝʥʦ ʢʲʤ ʮʝʣʪʘ ʧʦʚʝʜʝʥʠʝ, ʟʘ ʜʘ 

ʟʘʜʦʚʦʣʷʪ ʩʚʦʠʪʝ ʧʨʦʝʢʪʥʠ ʮʝʣʠ. 

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ - ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠ  ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʛʝʥʪʠ (ʠ ʚʝʨʦʷʪʥʦ 

ʭʦʨʘ), ʟʘ ʜʘ ʟʘʜʦʚʦʣʷʪ ʩʚʦʠʪʝ ʧʨʦʝʢʪʥʠ ʮʝʣʠ. 

 

ʇʨʠʤʝʨ ʟʘ ɽʋʆʆ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʘʜʝʥ ʩ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʤʦʙʠʣʥʦ ʨʝʰʝʥʠʝ  HUAWEI Mate 10 

Pro [30], ʜʦʢʘʪʦ ʧʨʠʤʝʨ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ (ʚ ʧʨʦʛʨʘʤʥʦ ʠʟʧʲʣʥʝʥʠʝ) ʙʠ ʤʦʛʲʣ ʜʘ ʙʲʜʝ ʨʘʟ-

ʛʣʝʞʜʘʥ ʠʥʪʝʨʬʝʡʩʲʪ ʟʘ ʨʝʜʘʢʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʥʣʘʡʥ ʝʥʮʠʢʣʦʧʝʜʠʷ ʩʲʩ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ 

[31]. 
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ʌʠʛ. 3. ʉʣʫʯʘʠ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʘʙʩʪʨʘʢʪʝʥ ʝʣʝʤʝʥʪ ʥʘ 

ʫʤʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ Ăʆʙʫʯʘʚʘʥʠñ. 

 

ʂʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʫʤʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʣʲʩʪʝʨ 

ʉ ʪʘʢʘ ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʤʦʜʝʣʠ, ʧʨʠʝʪʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʧʦʜʭʦʜʠ ʩʝ ʠʟʛʨʘʞʜʘ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ 

ʥʘ ʤʝʞʜʫʩʪʨʫʢʪʫʨʥʦ ʥʠʚʦ, ʢʦʡʪʦ ʨʝʘʣʠʟʠʨʘ ʠʜʝʷʪʘ ʟʘ ʫʤʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʣʲʩʪʝʨ, ʧʨʝʜʩʪʘʚʝʥ ʥʘ 

ʬʠʛ.4.  
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ʌʠʛ. 4. ʂʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʫʤʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʣʲʩʪʝʨ 

 

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʩʪʠʪʫʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʝʪ ʧʦʜʭʦʜʘ ʟʘ ʥʘ-

ʣʦʞʝʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʦʪʦ ʩʪʨʫʢʪʫʨʥʦ ʟʚʝʥʦ ʠ ɺʆʉ. 

ʇʦʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ ʧʦ ʜʝʢʦʤʧʦʟʠʨʘʥʝʪʦ ʜʦ ʥʠʚʦ ʊɽ ʦʩʪʘʚʘʪ ʬʫʥʢʮʠʷ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ 

ʧʨʝʜ ʤʦʜʝʣʠʨʘʱʠʪʝ ʩʠʩʪʝʤʘʪʘ. ʆʙʩʣʫʞʚʘʱʠʪʝ ʟʚʝʥʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʢʦʥʮʝʧʪʫʘʣʥʦ ʨʘʟʛʣʝʞʜʘʥʠ 

ʢʘʪʦ ʋɽʆʆ, ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ, ʨʘʟʛʣʝʜʘʥʠ ʚʲʚ  ʨʘʟʜʝʣʘ 

ʧʨʠʥʮʠʧʠ ʠ ʧʦʜʭʦʜʠ (ʊʘʙʣ. 1). 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʝʜʣʘʛʘʥʘʪʘ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ ʥʘ ʤʦʜʝʣʠ ʥʘ ʫʤʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʪʝʭʥʠʪʝ ʝʣʝ-

ʤʝʥʪʠ ʝ ʧʨʝʜʤʝʪ ʥʘ ʙʲʜʝʱʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ. ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʧʨʝʜ-

ʣʦʞʝʥʠʪʝ ʤʦʜʝʣʠ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʘʥʘʣʠʟ ʠ ʧʦʩʣʝʜʚʘʱʠ ʠʟʤʝʥʝʥʠʷ. ʇʦʨʘʜʠ ʩʢʲʧʦ ʩʪʨʫʚʘʱʠʪʝ ʪʝʭ-

ʥʦʣʦʛʠʯʥʠ ʠʥʪʝʣʠʛʝʥʪʥʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʧʦʢʨʠʣʠ ʧʦʩʪʘʚʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʥʠʚʦ ʝʣʝ-

ʤʝʥʪ ʥʘ ʫʤʥʦ  ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ ʩʘ ʟʘʪʨʫʜʥʝʥʠ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʨʦʪʦ-

ʪʠʧ ʠ ʥʘ ʯʠʷʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʦʠ ʙʲʜʝʱʦ ʝʤʧʠʨʠʯʥʦ ʚʘʣʠʜʠʨʘʥʝ ʠ ʚʝʨʠʬʠʮʠʨʘʥʝ.  
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Abstract: A graphic tablet is a computer input device that enables a user to hand-draw images, 

animations and graphics, with a special pen-like stylus, similar to the way a person draws images with a 

pencil and paper. This article analyzes the types of graphical tablets classified by several criteria. 

Attention is drawn to the importance of stylus.  Characteristics, applications, advantages and 

disadvantages of graphical tablets are analyzed. 
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ɸʅɸʃʀɿ ʅɸ ɺʒɿʄʆɾʅʆʉʊʀʊɽ ʅɸ ɻʈɸʌʀʏʅʀʊɽ ʊɸɹʃɽʊʀ 

ʂɸʊʆ ʉʈɽɼʉʊɺʆ ɿɸ ʆɹʋʏɽʅʀɽʊʆ ʇʆ ʂʆʄʇʖʊʒʈʅɸ ɻʈɸʌʀʂɸ 

 
ɺʝʩʝʣʢʘ ʊ. ʉʪʦʷʥʦʚʘ, ʅʠʢʦʣʘʡ ɾ. ʂʫʣʝʚ 

 

ʅʘʮʠʦʥʘʣʝʥ ʚʦʝʥʝʥ ʫʥʠʚʝʨʩʠʪʝʪ Ăɺʘʩʠʣ ʃʝʚʩʢʠñ, 

ʌʘʢʫʣʪʝʊ Ăɸʨʪʠʣʝʨʠʷ, ʇɺʆ ʠ ʂʀʉñ 

ɻʨ. ʐʫʤʝʥ, ʫʣ. Ăʂʘʨʝʣ ʐʢʦʨʧʠʣñ 1 

 

 

ɺʲʚʝʜʝʥʠʝ 

ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʥ ʩʚʷʪ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʧʦʩʪʘʚʷ ʩʚʦʠʪʝ 

ʚʠʩʦʢʠ ʠʟʠʩʢʚʘʥʠʷ. ʅʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʨʘʟʣʠʯʥʠ ʩʨʝʜʠ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ 

ʠ ʜʘ ʩʝ ʠʟʫʯʘʚʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤʘ ʠʤ, ʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʪʚʦʨʯʝʩʢʠʷ ʧʨʦʮʝʩ ʩ 

ʧʦʤʦʱʪʘ, ʢʘʢʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢʘ ʠ ʥʘ ʤʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʷʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʦʙʫʯʝʥʠʝʪʦ. ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ ʧʨʝʤʠʥʘʚʘʪ ʢʲʤ ʮʠʬʨʦʚ ʥʘʯʠʥ ʥʘ 

ʨʘʙʦʪʘ, ʧʨʠʯʠʥʘʪʘ ʝ ʩʦʬʪʫʝʨʲʪ, ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʤʥʦʛʦ ʧʦʣʝʟʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʘʢʠʚʘ, 

ʢʦʠʪʦ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʘʪ ʥʘʯʠʥʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʟʢʫʩʪʚʦ. ʌʘʢʪ ʝ, ʯʝ ʤʠʰʢʘʪʘ ʥʝ ʝ ʪʦʣʢʦʚʘ 

ʧʨʝʮʠʟʥʘ ʢʘʪʦ ʯʦʚʝʰʢʘʪʘ ʨʲʢʘ ʠ ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʡʪʦ ʧʨʝʥʘʩʷ ʢʘʨʪʠʥʘʪʘ ʦʪ 

ʣʠʩʪʘ ʭʘʨʪʠʷ ʜʠʨʝʢʪʥʦ ʥʘ ʝʢʨʘʥʘ ʥʘ ʢʦʤʧʶʪʲʨ, ʘ ʠʤʝʥʥʦ ʟʘ ʪʘʟʠ ʮʝʣ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ, 

ʪʘʢʘ ʥʘʨʝʯʝʥʠʷʪ ʛʨʘʬʠʯʝʥ ʪʘʙʣʝʪ ʠʣʠ ʧʦʟʥʘʪ ʦʱʝ ʢʘʪʦ ʪʘʙʣʝʪ ʟʘ ʨʠʩʫʚʘʥʝ. 

ɻʨʘʬʠʯʥʠʷʪ ʪʘʙʣʝʪ ʝ ʭʘʨʜʫʝʨʥʦ ʚʭʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘ 

ʠʟʛʦʪʚʷ ʨʲʯʥʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʥʠʤʘʮʠʠ ʠ ʛʨʘʬʠʢʠ. ɻʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʠʟʧʦʣʟʚʘʪ ʧʠʩʘʣʢʘ, ʢʦʷʪʦ 

ʧʨʠ ʜʦʢʦʩʚʘʥʝ ʠ ʥʘʪʠʩʢ ʚʲʨʭʫ ʝʢʨʘʥʘ ʥʘ ʪʘʙʣʝʪʘ ʤʦʞʝ ʜʘ ʥʘʨʠʩʫʚʘ ʠʟʙʨʘʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠʟʦʙʨʘʞʝʥʠʝ. ʊʝʟʠ ʪʘʙʣʝʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ ʦʩʚʝʥ ʨʠʩʫʚʘʥʝ, ʘ ʠʤʝʥʥ ʟʘ 

ʫʣʘʚʷʥʝ ʥʘ ʜʘʥʥʠ ʠʣʠ ʥʘ ʨʲʢʦʧʠʩʥʠ ʧʦʜʧʠʩʠ[5]. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʛʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʠʤʘʪ 

ʠʥʪʝʨʜʠʩʮʠʧʣʥʘʨʝʥ ʭʘʨʘʢʪʝʨ ʩ ʧʨʠʤʝʨ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʧʨʠ ʦʙʝʢʪʠ ʦʪ ʧʨʦʪʠʚʦʚʲʟʜʫʰʥʘʪʘ 

ʦʪʙʨʘʥʘ [9]. ʀʥʪʝʨʝʩʥʦ ʙʠ ʙʠʣʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʙʝʢʪ, ʢʦʡʪʦ ʝ ʩʲʟʜʘʜʝʥ ʩ ʪʘʙʣʝʪ, ʘ ʩʝ ʧʨʠʣʘʛʘ ʚ 

ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʢʘʪʦ ʄʘʪʣʘʙ[12]. 

ʉ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʝ ʮʝʣʠ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʛʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ, 

ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʠʤ, ʢʦʠʪʦ ʙʠʭʘ ʙʠʣʠ ʧʦʣʝʟʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ 
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ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʚ ʬʘʢʫʣʪʝʪ Ăɸʨʪʠʣʝʨʠʷ, ʇɺʆ ʠ ʂʀʉñ ʧʨʠ ʅɺʋ Ăɺʘʩʠʣ ʃʝʚʩʢʠñ ʛʨ. ɺʝʣʠʢʦ 

ʊʲʨʥʦʚʦ.  

ʉʲʱʥʦʩʪ 
ʇʲʨʚʠʷʪ ʛʨʘʬʠʯʝʥ ʪʘʙʣʝʪ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʢʦʤʧʶʪʨʠ ʝ KoalaPad. ʈʘʟʨʘʙʦʪʝʥʘ ʦʪ Koala 

Technologies ʧʨʝʟ 1984 ʛ., ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʢʦʤʧʶʪʲʨʘ Apple 

II, ʥʦ ʧʦ-ʢʲʩʥʦ ʝ ʜʦʩʪʲʧʥʘ ʠ ʟʘ IBM PC ʩʲʚʤʝʩʪʠʤ ʢʦʤʧʶʪʲʨ [2], [3]. 

ɻʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʥʠ ʧʠʩʘʣʢʠ (ʩʪʠʣʫʩʠ), ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩ ʨʘʟʣʠʯʥʠ 

ʨʘʟʤʝʨʠ ʠ ʩʪʠʣʦʚʝ. ɺʘʞʥʘ ʦʩʦʙʝʥʦʩʪ ʝ, ʯʝ ʠʤʘʪ ʯʫʚʩʪʚʠʪʝʣʥʠ ʠ ʩʧʝʮʠʘʣʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʟʘ ʧʠʩʘʥʝ, 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʘʪʠʨʘʥʠ ʠʣʠ ʛʣʘʜʢʠ. ʊʝʟʠ ʪʘʙʣʝʪʠ ʦʩʲʱʝʩʪʚʷʚʘʪ ʪʨʘʥʩʬʝʨʠ ʚ ʮʠʬʨʦʚ 

ʬʦʨʤʘʪ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʢʲʤ PC / Mac ʠʣʠ ʣʘʧʪʦʧ ʧʦʩʨʝʜʩʪʚʦʤ USB ʠʣʠ HDMI 

ʢʘʙʝʣ[5]. ɺʩʠʯʢʦ ʪʦʚʘ ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʣʝʩʥʦʪʦ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʦʙʠʢʥʦʚʝʥʘ ʭʘʨʪʠʷ 

ʢʲʤ ʢʦʤʧʶʪʲʨ, ʯʨʝʟ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʢʲʤ ʢʦʤʧʶʪʲʨ, ʢʘʪʦ ʩʝ ʧʨʦʩʣʝʜʠ ʚʲʨʭʫ 

ʛʨʘʬʠʯʥʠʷ ʧʘʥʝʣ. 

ɻʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʥʘʡ-ʚʝʯʝ ʧʦ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ:  

- ʈʘʙʦʪʥʘ ʧʣʦʱ; 

- ʈʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ; 

- ʉʢʦʨʦʩʪ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ; 

- ʂʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ; 

- ʅʠʚʘ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʥʘʪʠʩʢ; 

- ɺʠʩʦʯʠʥʘ ʥʘ ʟʦʥʘʪʘ; 

- ʉʦʬʪʫʝʨ; 

- ɹʫʪʦʥʠ; 

- LPI (lines per inch). 

ʇʨʠ ʧʦ-ʩʢʲʧʠʪʝ ʤʦʜʝʣʠ ʩʝ ʦʪʯʠʪʘ ʠ ʥʘʢʣʦʥʘ ʥʘ ʩʧʝʮʠʘʣʥʘʪʘ ʧʠʩʘʣʢʘ ʩʧʨʷʤʦ ʪʘʙʣʝʪʘ. ʀʤʘ 

ʪʘʙʣʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʨʝʘʣʥʠ ʝʢʨʘʥʠ, ʧʨʠ ʢʦʠʪʦ ʫʩʝʱʘʥʝʪʦ ʝ ʢʘʪʦ ʜʘ ʨʠʩʫʚʘ ʚʲʨʭʫ ʧʣʘʪʥʦ ʠʣʠ 

ʣʠʩʪ, ʟʘʱʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʩʝ ʧʦʷʚʷʚʘ ʜʠʨʝʢʪʥʦ ʧʦʜ ʧʠʩʘʣʢʘʪʘ. ɿʘ ʠʟʙʦʨʘ ʥʘ ʝʜʠʥ ʠʣʠ ʜʨʫʛ ʚʠʜ 

ʫʩʪʨʦʡʩʪʚʦ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʧʦʟʥʘʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ, ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 

ʜʘʣʠ ʪʝ ʙʠʭʘ ʙʠʣʠ ʧʦʣʝʟʥʠ ʟʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʜʝʡʥʦʩʪ. ʊʦʚʘ ʝ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ, ʩʲʱʦ ʪʘʢʘ ʧʨʠ 

ʦʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʟʘ ʫʯʝʙʥʠ ʮʝʣʠ. ɺ [1], [5] ʝ ʨʝʘʣʠʟʠʨʘʥ ʜʦʩʪʘ ʦʙʩʪʦʝʥ ʘʥʘʣʠʟ ʥʘ 

ʪʦʚʘ ʢʘʢʚʠ ʩʘ ʚʠʜʦʚʝʪʝ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ.  

ʂʘʪʦ ʮʷʣʦ ʛʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ:  

- ʇʘʩʠʚʥʠ ʪʘʙʣʝʪʠ ïʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʩʪʲʧʥʘ ʮʝʥʘ, ʥʝ ʠʟʠʩʢʚʘʪ ʙʘʪʝʨʠʷ ʟʘ ʩʪʠʣʫʩʘ, ʪʝ ʩʘ 

ʪʲʨʩʝʥ ʧʨʦʜʫʢʪ. ɺʩʠʯʢʠ ʩʠʛʥʘʣʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʩʘʤʦ ʦʪ ʝʢʨʘʥʘ, ʢʘʪʦ ʧʦʪʦʢʲʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʝ ʜʚʫʢʘʥʘʣʝʥ - ʝʜʠʥʠʷʪ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʩʝʥʟʦʨʠʪʝ ʟʘ ʧʠʩʘʣʢʘʪʘ, ʘ ʜʨʫʛʠʷʪ ʩʝ ʦʙʨʘʙʦʪʚʘ ʠ 

ʠʟʧʨʘʱʘ ʢʲʤ ʢʦʤʧʶʪʲʨʘ; 

- ɸʢʪʠʚʥʠ ʪʘʙʣʝʪʠ - ʠʟʧʦʣʟʚʘʪ ʩʪʠʣʫʩ ʩ ʙʘʪʝʨʠʷ. ʇʠʩʘʣʢʘʪʘ ʠ ʪʘʙʣʝʪʲʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʤʝʥʷʪ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʤʝʞʜʫ ʩʠ; 

- ʆʧʪʠʯʥʠ ʪʘʙʣʝʪʠ - ʚ ʩʪʠʣʫʩʘ ʝ ʚʛʨʘʜʝʥʘ ʤʠʢʨʦʩʢʦʧʠʯʥʘ ʢʘʤʝʨʘ. ʆʧʪʠʢʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʧʨʠ ʮʠʬʨʦʚʠʟʠʨʘʥʝʪʦ ʥʘ ʠʣʶʩʪʨʘʮʠʠ, ʧʲʨʚʦʥʘʯʘʣʥʦ ʨʠʩʫʚʘʥʠ ʚʲʨʭʫ ʭʘʨʪʠʷ. 

ʂʦʥʪʫʨʠʪʝ ʥʘ ʨʠʩʫʥʢʠʪʝ ʧʦ-ʣʝʩʥʦ ʩʝ ʨʘʟʧʦʟʥʘʚʘʪ;  

- ɸʢʫʩʪʠʯʥʠ ʪʘʙʣʝʪʠ - ʪʝ ʩʘ ʬʦʨʤʘ ʥʘ ʛʨʘʬʠʯʥʠʷ ʪʘʙʣʝʪ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ ʟʚʫʢ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ 

ʧʦʟʠʮʠʷʪʘ ʥʘ ʩʪʠʣʫʩʘ ʚ ʟʦʥʘʪʘ ʟʘ ʨʠʩʫʚʘʥʝ. ʆʙʱʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʘʢʫʩʪʠʯʥʠʪʝ ʪʘʙʣʝʪʠ 

ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʩʪʠʣʫʩ, ʢʦʡʪʦ ʠʟʣʲʯʚʘ ʟʚʫʢ ʠ ʤʠʢʨʦʬʦʥʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ 

ʟʚʫʢʘ. ʊʝʢʫʱʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʠʣʫʩʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʯʠʩʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʣʠʢʘʪʘ ʚʲʚ 

ʚʨʝʤʝʪʦ ʥʘ ʟʘʧʠʩʘʥʠʷ ʟʚʫʢ; 

- ʂʘʧʘʮʠʪʠʚʥʠ ʪʘʙʣʝʪʠ ï ʝʢʨʘʥʠʪʝ ʠʤ ʚʢʣʶʯʚʘʪ ʠʟʦʣʘʮʠʦʥʝʥ ʚʲʥʰʝʥ ʩʣʦʡ, ʧʦʢʨʠʪ ʩ ʧʨʦʟʨʘʯʥʦ 

ʧʨʦʚʦʜʠʤʦ ʤʝʪʘʣʥʦ ʩʲʝʜʠʥʝʥʠʝ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʨʘʙʦʪʠ ʯʨʝʟ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʧʨʦʚʦʜʠʤʦʩʪ ʧʨʝʟ ʪʦʟʠ ʩʣʦʡ. ʊʲʡ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʷʪʘ ʨʘʟʯʠʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʩʤʫʱʝʥʠʷ ʦʪ ʧʨʦʚʦʜʷʱʠ ʠʟʪʦʯʥʠʮʠ, ʢʘʧʘʮʠʪʠʚʥʠʪʝ ʪʘʙʣʝʪʠ ʥʝ ʨʘʙʦʪʷʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʟʦʣʘʮʠʦʥʥʠ ʦʙʝʢʪʠ, ʟʘʨʘʜʠ ʪʦʚʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʙʠʢʥʦʚʝʥ ʩʪʠʣʫʩ ʠʣʠ 

ʜʨʫʛ ʦʙʝʢʪ. 
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ɺ ʠʥʪʝʨʥʝʪ ʤʦʛʘʪ ʜʘ ʩʨʝʱʥʘʪ ʤʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʦʜʝʣʠ ʥʘ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ, ʚʩʝʢʠ ʦʪ 

ʢʦʠʪʦ ʝ ʩ ʨʘʟʣʠʯʥʘ ʮʝʥʘ, ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʧʨʠʣʦʞʝʥʠʝ. ʇʨʠʤʝʨ ʟʘ ʪʘʢʠʚʘ ʩʘ ʧʨʝʜʣʦʞʝʥʠ ʥʘ ʬʠʛ. 1. 

  
ʌʠʛ. 1. ʇʨʠʤʝʨ ʟʘ ʛʨʘʬʠʯʝʥ ʪʘʙʣʝʪ ʘʢʪʫʘʣʝʥ ʟʘ 2018 [10], [11]. 

 

ɺ [7] ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʠ ʜʝʬʠʥʠʨʘʪ: ʨʝʟʦʣʶʮʠʷʪʘ ʧʨʠ ʛʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ, ʢʦʷʪʦ ʩʝ ʠʟʤʝʨʚʘ ʚ 

lines per inch (LPI), ʢʦʝʪʦ ʝ ʙʨʦʷʪ ʩʝ ʫʩʧʦʨʝʜʥʠʪʝ ʣʠʥʠʠ ʥʘ ʚʩʝʢʠ ʢʚʘʜʨʘʪʝʥ ʠʥʯ, ʢʘʪʦ ʢʦʣʢʦʪʦ 

ʧʦʚʝʯʝ ʩʘ ʣʠʥʠʠʪʝ, ʪʦʣʢʦʚʘ ʧʦ-ʚʠʩʦʢʘ ʝ ʨʝʟʦʣʶʮʠʷʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʚ [4] ʩʝ ʦʙʷʩʥʷʚʘ ʜʨʫʛ 

ʚʘʞʝʥ ʧʘʨʘʤʝʪʲʨ: ʥʠʚʘ ʥʘ ʥʘʣʷʛʘʥʝ ʢʘʪʦ ʟʘ ʧʦʚʝʯʝʪʦ ʪʘʙʣʝʪʠ ʩʘ 256, 512, 1024 ʠʣʠ 2048, ʧʦ ʜʘʥʥʠ 

ʢʲʤ 2018ʛ. ʪʘʙʣʝʪʠʪʝ ʜʦʩʪʠʛʘʪ 8192 ʥʠʚʘ ʠ ʥʘʛʦʨʝ[8]. ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʥʠʚʘʪʘ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʩʪʠʣʫʩʘ. ʅʠʚʘʪʘ ʥʘ ʥʘʣʷʛʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʨʘʚʥʷʚʘʪ ʩ ʨʘʙʦʪʘʪʘ ʢʘʪʦ ʧʨʠʥʮʠʧ ʥʘ 

ʯʝʪʢʘ, ʤʦʣʠʚʘ ʠʣʠ ʧʘʨʯʝ ʢʨʝʜʘ ʧʨʠ ʢʣʘʩʠʯʝʩʢʠʷ ʭʫʜʦʞʥʠʢ. ʂʦʣʢʦʪʦ ʥʘʪʠʩʢʲʪ ʚʲʨʭʫ ʩʪʠʣʫʩʘ ʝ ʧʦ- 

ʛʦʣʷʤ, ʪʦʣʢʦʚʘ ʧʦ-ʪʲʤʥʘ ʠ ʧʦ-ʜʝʙʝʣʘ ʝ ʣʠʥʠʷʪʘ, ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʥʘʪʠʩʢ ʚʲʨʭʫ ʧʠʩʘʣʢʘʪʘ ʝ 

ʦʩʦʙʝʥʦ ʚʘʞʥʘ ʟʘ ʮʠʬʨʦʚʠʪʝ ʭʫʜʦʞʥʠʮʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʢʦʥʪʨʦʣʠʨʘʪ ʜʝʙʝʣʠʥʘʪʘ, ʮʚʝʪʘ, 

ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʠ ʩʤʝʩʚʘʥʝʪʦ ʥʘ ʣʠʥʠʠʪʝ.  

ʅʷʢʦʠ ʪʘʙʣʝʪʠ ʧʦʟʚʦʣʷʚʘʪ ʜʦʢʦʩʚʘʥʝ ʩ ʧʨʲʩʪ, ʩʲʱʦ ʢʘʪʦ ʪʲʯʧʘʜ ʥʘ ʣʘʧʪʦʧ,ʪʦʚʘ ʧʦʟʚʦʣʷʚʘ ʜʘ 

ʩʝ  ʨʠʩʫʚʘ ʩ ʧʨʲʩʪ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʘ ʩʲʱʦ ʠ ʜʘ ʩʝ ʥʘʥʘʩʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʱʨʠʭʠ. ɻʨʘʬʠʯʥʠʷʪ 

ʪʘʙʣʝʪ ʝ ʩʲʚʤʝʩʪʠʤ ʩ ʚʩʠʯʢʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ʈʠʩʫʚʘʥʝʪʦ ʯʨʝʟ ʩʪʠʣʫʩ ʠ ʨʘʙʦʪʘʪʘ ʚʲʨʭʫ 

ʘʨʭʠʪʝʢʪʫʨʥʠ ʠʣʠ ʜʨʫʛʠ ʧʨʦʝʢʪʠ ʚʲʨʭʫ Ăʜʲʩʢʘʪʘñ, ʤʘʢʩʠʤʘʣʥʦ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ ʪʨʘʜʠʮʠʦʥʥʦʪʦ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʦʣʠʚ ʠ ʭʘʨʪʠʷ. ʊʨʫʜʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʤʠʥʫʩʠ ʥʘ ʛʨʘʬʠʯʥʠʪʝ 

ʪʘʙʣʝʪʠ, ʯʫʜʝʩʥʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʠ ʝ ʫʣʝʩʥʝʥʠʝ ʧʨʠ ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ CAD 

ʦʙʝʢʪʠ. 

ɸʢʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʩʲʞʜʘʪ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʛʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʝʜʠʥ ʦʪ ʪʷʭ ʝ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʟʘ 

ʥʷʢʦʠ ʤʦʜʝʣʠ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʧʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʦʙʫʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʦʯʥʝ ʩ ʧʦ-ʝʚʪʠʥ 

ʤʦʜʝʣ, ʟʘ ʜʘ ʚʠʜʠ ʢʘʢ ʩʝ ʨʘʙʦʪʠ  ʩ ʥʝʛʦ, ʧʨʝʜʠ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʙʦʨ ʦʪ ʧʦ-ʚʠʩʦʢ ʢʣʘʩ. ʉʪʠʣʫʩʲʪ ʩ 

ʙʘʪʝʨʠʷ ʧʨʘʚʠ ʧʠʩʘʣʢʘʪʘ ʦʙʝʤʠʩʪʘ ʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʝ ʥʝʫʜʦʙʥʘ ʟʘ ʨʲʢʘʪʘ, ʥʦ ʧʨʠ ʪʘʙʣʝʪʠʪʝ ʦʪ ʧʦ-

ʚʠʩʦʢ ʢʣʘʩ ʪʦʟʠ ʧʨʦʙʣʝʤ ʝ ʨʝʰʝʥ. ʉʫʙʝʢʪʠʚʥʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʨʘʟʤʝʨʲʪ ʥʘ 

ʫʩʪʨʦʡʪʚʦʪʘ, ʟʘʱʦʪʦ ʪʘʙʣʝʪʠʪʝ ʩ ʬʦʨʤʘʪ ɸ3 ʥʘʧʨʠʤʝʨ ʩʘ ʦʛʨʦʤʥʠ ʠ ʧʦʟʚʦʣʷʚʘʪ ʨʘʙʦʪʘ Ăʩ ʨʘʟʤʘʭñ, 

ʥʦ ʟʘʝʤʘʪ ʧʦʚʝʯʝ ʤʷʩʪʦ ʠ ʩʘ ʧʦ-ʪʨʫʜʥʦ ʧʨʝʥʦʩʠʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦ-ʤʘʣʢʠʪʝ (A6 ʥʘʧʨʠʤʝʨ). 

ɻʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʩʘ ʣʝʩʥʦ ʧʨʠʥʦʩʠʤʠ, ʥʦ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʯʝʩʪʦ ʝ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʶʪʲʨ 

ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ. ʊʦʚʘ ʩʲʱʦ ʝ ʩʫʙʝʢʪʠʚʝʥ ʧʨʦʙʣʝʤ, ʪʲʡ ʢʘʪʦ ʧʦ-ʥʦʚʠʪʝ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ 

ʨʘʟʧʦʣʘʛʘʪ ʩ ʠʥʪʝʛʨʠʨʘʥ LCD ʝʢʨʘʥ, ʢʦʡʪʦ ʟʘʤʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʢʦʤʧʶʪʲʨ. 

ʊʝʟʠ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ, ʢʦʛʘʪʦ ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʦʙʦʨʫʜʚʘ 

ʮʷʣʘ ʫʯʝʙʥʘ ʟʘʣʘ. ʉʧʦʨʝʥ ʝ ʚʲʧʨʦʩʲʪ ʜʘʣʠ ʜʘ ʩʝ ʚʢʣʶʯʠ ʭʘʨʜʫʝʨ, ʢʦʡʪʦ ʜʘ ʝ ʝʜʥʦʪʠʧʝʥ, ʠʣʠ ʜʘ ʩʝ 

ʚʟʝʤʘʪ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ ʩ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʪʘʢʘ ʜʘ ʩʝ ʧʨʝʜʦʩʪʘʚʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʨʘʟʣʠʯʝʥ ʧʦ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʭʘʨʜʫʝʨ. ʉ ʚʪʦʨʠʷ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʤʦʞʝ ʜʘ ʩʝ 

ʨʝʘʣʠʟʠʨʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʘ ʚʨʲʟʢʘ ʩ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʧʝʨʠʬʝʨʠʷ ʠ ʀʥʬʦʨʤʘʪʠʢʘ. 

ʉ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʨʘʬʠʯʥʠ ʪʘʙʣʝʪʠ ʧʦ ʂʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʩʝ ʮʝʣʠ ʜʘ ʩʝ ʧʦʚʠʰʠ 

ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʷʪ ʦʛʨʘʥʠʯʝʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ 

ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʠ ʥʝʜʦʙʨʦʩʲʚʝʩʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʟʘʜʘʥʠʷ ʦʪ 

ʦʙʫʯʘʝʤʠʪʝ, ʢʦʠʪʦ ʯʝʩʪʦ ʩʝ ʜʲʣʞʘʪ ʠ ʥʘ ʧʨʦʧʫʩʢʠ ʚ ʟʥʘʥʠʷʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɻʨʘʬʠʯʥʠʪʝ ʪʘʙʣʝʪʠ ʥʘʤʠʨʘʪ ʚʩʝ ʧʦ-ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʝʞʝʜʥʝʚʠʝʪʦ, ʢʘʢʪʦ ʥʘ 

ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ, ʪʘʢʘ ʠ ʥa ʦʙʠʢʥʦʚʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. ʄʦʞʝ ʜʘ ʩʝ ʧʨʝʧʦʨʲʯʘ ʢʘʪʦ ʯʫʜʝʩʥʦ 

ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʢʦʪʦ ʠ ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʝʥʝ ʚ ʦʙʫʯʘʝʤʠʪʝ. ʅʝʜʦʩʪʘʪʲʮʠʪʝ, ʠʤ ʩʘ 



Proceedings of International Scientific Conference ñDefense Technologiesò, 

Faculty of Artillery, Air Defense and Communication and Information Systems 

 

ISSN 2367-7902   194 

ʧʨʝʥʝʙʨʝʞʠʤʠ, ʚ ʧʨʝʜʚʠʜ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʫʜʦʙʩʪʚʘʪʘ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʪʝ. ʏʘʩʦʚʝʪʝ ʟʘ 

ʫʧʨʘʞʥʝʥʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ, ʢʦʠʪʦ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʧʦʣʟʚʘ ʩʧʝʮʠʬʠʯʝʥ ʭʘʨʜʫʝʨ. ʇʨʝʛʣʝʜʲʪ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʨʘʟʢʨʠʚʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚ ʭʘʨʜʫʝʨ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʬʠʢʘ ʠ 

ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ. 
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ʋʚʦʜ 

ɹʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʦ ʚʨʝʤʝ ʠ ʩʣʝʜ ʥʘ ʢʨʘʷ ʥʘ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʜʦʚʝʞʜʘ 

ʜʦ ʠʜʝʷʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʣʦʞʥʠ ʩʠʛʥʘʣʠ ʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʚʲ-

ʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʠ ʧʨʠʙʦʨʠ ʠ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʪʷʭʥʦʪʦ ʙʲʨʟʦʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʷʚʘ 

ʧʨʝʟ ʩʝʜʝʤʜʝʩʝʪʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʜʘ ʙʲʜʘʪ ʠʟʧʠʪʘʥʠ ʧʲʨʚʠʪʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʪʘʥʮʠʠ, 

ʠʟʧʦʣʟʚʘʱʠ ʩʣʦʞʥʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ. 

ʆʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʩʣʦʞʥʠʪʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ ʝ Ăʩʚʠʚʘʥʝʪʦñ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠ-

ʦʥʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʠʛʥʘʣʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦ-

ʦʨʜʠʥʘʪʠʪʝ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʪʘ ʮʝʣ (ʌʠʛ. 1), ʢʦʝʪʦ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʟʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ 

ʩʠʩʪʝʤʠ. 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤʘ ʦʩʥʦʚʝʥ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ Ű0 ʠ 

ʩʪʨʘʥʠʯʥʠ ʣʠʩʪʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʊ ï Ű0 /2. ʆʙʱʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʪʘʚʘ ʨʘʚʥʘ ʥʘ ʜʚʦʡʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʩʦʥʜʠʨʘʱʠʷ ʠʤʧʫʣʩ. 

ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʪʲʨʩʝʥʝʪʦ ʥʘ ʩʣʦʞʥʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ ,ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʥʠʩʢʠ, 

ʠʣʠ ʥʫʣʝʚʠ ʚ ʠʜʝʘʣʥʠʷ ʩʣʫʯʘʡ, ʥʠʚʘ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʠ-

ʪʠʢʘ. 

ʇʨʝʟ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʟʘʧʦʯʚʘ ʙʫʨʥʦ ʪʲʨʩʝʥʝ ʥʘ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ ʩ ʮʝʣ ʧʦʜʦʙ-

ʨʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʨʘʜʠʦʣʦʢʘʮʠʷʪʘ, ʚ ʯʘʩʪʥʦʩʪ, ʫʩʠʣʠʷʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ, 

ʢʦʠʪʦ ʜʘ ʠʤʘʪ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʪʝʩʝʥ ʦʩʥʦʚʝʥ ʣʠʩʪ (ʨʝʩʧʝʢʪʠʚʥʦ ʩ ʥʘʡ-ʤʘʣʢʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ) ʩ 

ʮʝʣ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʛʨʝʰʢʘʪʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʠʚʘ-

ʪʘ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʜʘ ʙʲʜʘʪ ʢʦʣʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦ-ʤʘʣʢʠ ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʷʪ ʩʤʫʱʝʥʠʷʪʘ. 
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1. ʇʨʝʜʠʤʩʪʚʘ ʥʘ ʩʣʦʞʥʠʪʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ 

ʆʩʚʝʥ ʛʦʨʝʧʦʩʦʯʝʥʦʪʦ ʩʚʦʡʩʪʚʦ, ʩʣʦʞʥʠʪʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ, ʧʨʠʪʝʞʘʚʘʪ ʠ ʨʝʜʠʮʘ 

ʜʨʫʛʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʝʜ ʦʙʠʢʥʦʚʝʥʠʪʝ, ʘ ʠʤʝʥʥʦ: 

¶ ʇʦʟʚʦʣʷʚʘʪ ʧʲʣʥʦʮʝʥʥʦ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʪʠʤʘʣʥʘ ʦʙʨʘ-

ʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠʪʝ. 

¶ ʆʩʠʛʫʨʷʚʘʪ ʚʠʩʦʢʘ ʰʫʤʦʫʩʪʦʡʯʠʚʦʩʪ. 

¶ ʇʦʟʚʦʣʷʚʘʪ ʫʩʧʝʰʥʘ ʙʦʨʙʘ ʩ ʤʥʦʛʦʣʲʯʝʚʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʜʠʦʚʲʣʥʠʪʝ. 

¶ ʆʩʠʛʫʨʷʚʘʪ ʝʜʥʦʚʨʝʤʝʥʥʘ ʨʘʙʦʪʘ ʥʘ ʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʝʜʥʘ ʯʝʩʪʦʪʥʘ ʣʝʥʪʘ. 

¶ ʉʠʩʪʝʤʠʪʝ ʠʟʧʦʣʟʚʘʱʠ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ ʨʘʙʦʪʷʪ ʩ ʧʦʚʠʰʝʥʘ ʩʢʨʠʪʦʩʪ. 

¶ ʆʩʠʛʫʨʷʚʘʪ ʧʦ-ʜʦʙʨʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʧʝʢʪʲʨʘ ʥʘ ʯʝʩʪʦʪʠʪʝ. 

ʀʤʝʥʥʦ ʪʝʟʠ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʩʣʦʞʥʠʪʝ ʩʠʛʥʘʣʠ ʥʘʣʘʛʘ ʚʩʝ ʧʦ-ʰʠʨʦʢʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ ʚ ʩʲʚʨʝ-

ʤʠʝʪʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʩʣʦʞʥʷʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʘʧʘʨʘʪʫʨʘ. 

ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʥʘʡ-ʛʦʣʷʤʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʩʣʝʜʥʠʪʝ ʩʣʦʞʥʠ 

ʩʠʛʥʘʣʠ: 

¶ ʯʝʩʪʦʪʥʦ ʤʦʜʫʣʠʨʘʥʠ (ʏʄ) ʩʠʛʥʘʣʠ; 

¶ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥʠ (ʌʄ) ʩʠʛʥʘʣʠ ï direct sequence (DS) complex signals; 

¶ ʜʠʩʢʨʝʪʥʠ ʯʝʩʪʦʪʥʠ (ɼʏ), ʥʘʨʠʯʘʥʠ ʦʱʝ ñʯʝʩʪʦʪʥʦ ʤʘʥʠʧʫʣʠʨʘʥʠò, ʩʠʛʥʘʣʠ ï frequency hop-

ping (FH) complex signals; 

¶ ʜʠʩʢʨʝʪʥʠ ʯʝʩʪʦʪʥʠ ʩʲʩʪʘʚʥʠ (ɼʏʉ) ʩʠʛʥʘʣʠ ï frequency hopping-direct sequence (FH-DS) 

complex signals; frequency hopping- frequency hopping (FH-FH) complex signals. 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʥʘ ʙʠʥʘʨʝʥ, ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ 

ɺ ʤʦʤʝʥʪʘ ʥʘʡ-ʛʦʣʷʤʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥʠʪʝ (ʌʄ) ʩʠʛʥʘʣʠ ʧʦʨʘʜʠ 

ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ: 

¶ ʦʩʠʛʫʨʷʚʘʪ ʥʠʚʦ ʥʘ ʰʫʤʦʟʘʱʠʪʝʥʦʩʪ ʥʘ ʈʃʂ, ʘʜʝʢʚʘʪʥʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ;  

ʘ) 

ʙ) 
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ʌʠʛ. 1. ʆʙʱ ʚʠʜ ʥʘ ʩʣʦʞʝʥ ʩʠʛʥʘʣ ʩʣʝʜ ʩʚʠʚʘʥʝʪʦ ʤʫ 

ʚ ʧʨʠʝʤʥʠʢʘ. 

ʘ) ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʘ ʥʘ ʧʨʠʝʤʥʠʢʘ; 

ʙ) ʩʠʛʥʘʣ ʥʘ ʠʟʭʦʜʘ ʥʘ ʧʨʠʝʤʥʠʢʘ. 

V ï ʥʠʚʦ ʥʘ ʦʩʥʦʚʥʠʷ ʣʠʩʪ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; 

Vmax ï ʤʘʢʩʠʤʘʣʥʦ ʥʠʚʦ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʥʘ  

ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
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¶ ʛʝʥʝʨʠʨʘʥʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʠʤ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʧʨʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ɼʏ ʠ ɼʏʉ ʩʠʛʥʘʣʠʪʝ 

ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʦʧʨʝʜʝʣʝʥ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʥʠʚʘ ʥʘ 

ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʉʣʦʞʥʠ ʩʠʛʥʘʣʠ, ʯʠʷʪʦ ʤʦʜʫʣʘʮʠʷ ʥʘ ʬʘʟʘʪʘ, ʢʦʭʝʨʝʥʪʥʘ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʘʪʘ ʥʦʩʝʱʘ, ʩʝ ʠʟʚʲʨ-

ʰʚʘ ʚ ʜʠʩʢʨʝʪʥʠ ʤʦʤʝʥʪʠ ʦʪ ʚʨʝʤʝ, ʢʨʘʪʥʠ ʥʘ ʠʥʪʝʨʚʘʣʘ ʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʷ Ű0, ʩʝ ʥʘʨʠʯʘʪ ʬʘʟʦʚʦ 

ʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ. ʆʙʠʢʥʦʚʝʥʦ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʨʘʚʦʲʛʲʣʥʘ ʦʙʚʠʚʘʱʘ ʩ ʧʨʦ-

ʜʲʣʞʠʪʝʣʥʦʩʪ Ű0, ʯʠʷʪʦ ʬʘʟʘ ʩʝ ʠʟʤʝʥʷ ʦʪ ʠʤʧʫʣʩ ʢʲʤ ʠʤʧʫʣʩ (ʬʠʛ. 2). 

 
 

ʆʙʱʠʷʪ ʠʟʨʘʟ ʥʘ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ ʚ ʢʦʤʧʣʝʢʩʥʘ ʬʦʨʤʘ ʠʤʘ ʚʠʜʘ: 
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ɿʘ ʧʨʦʩʪʦʪʘ ʚ ʠʟʨʘʟ (1) ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʩʠʛʥʘʣʘ ʝ ʧʨʠʝʪʘ ʟʘ 1. 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʬʦʨʤʠʨʘʥʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘʪʘ, ʥʘʡ-ʧʨʦʩʪʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʩʘ ʙʠʥʘʨʥʠʪʝ ʬʘʟʦʚʦ 

ʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ, ʧʨʠ ʢʦʠʪʦ pj ,0=i
. 

ʆʟʥʘʯʘʚʘʡʢʠ { }ii jjm exp=  ʠ ʦʪʯʠʪʘʡʢʠ, ʯʝ ʟʘ pj ,0=i
, 1,1-=im  ʩʝ ʧʦʣʫʯʘʚʘ: 
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ʉʚʦʡʩʪʚʘʪʘ ʥʘ ʙʠʥʘʨʥʠʪʝ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ ʩʝ ʦʧʠʩʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʜ ɛ = {  ɛi: i 

= 0, 1, 2, é, N ï 1}. 

ɸʢʦ ʙʠʥʘʨʝʥ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ ʩʝ ʠʟʣʲʯʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʝ ʚʷʨʥʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ: 

(3)    ( ) iNkNi mm =+ mod  

ʪʦ ʪʘʢʲʚ ʩʠʛʥʘʣ ʩʝ ʧʝʨʠʦʜʠʯʝʥ ʙʠʥʘʨʝʥ, ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ. 

ʌʫʥʢʮʠʷʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ ʥʘ ʙʠʥʘʨʝʥ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ ʩʝ ʟʘʧʠʩʚʘ ʚʲʚ ʚʠʜʘ: 
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ʂʦʛʘʪʦ ʬʠʣʪʲʨʲʪ ʝ ʩʲʛʣʘʩʫʚʘʥ ʩ ʝʜʠʥ ʧʝʨʠʦʜ ʥʘ ʩʠʛʥʘʣʘ: 
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ʢʲʜʝʪʦ 
MT  ʝ ʧʝʨʠʦʜʲʪ ʥʘ ʤʦʜʫʣʘʮʠʷ. 

ʌʫʥʢʮʠʷʪʘ (5) ʩʝ ʥʘʨʠʯʘ ʧʝʨʠʦʜʠʯʥʘ ʬʫʥʢʮʠʷ ʥʘ ʢʦʨʝʣʘʮʠʷ. ʊʷ ʩʝ ʷʚʷʚʘ ʧʝʨʠʦʜʠʯʥʘ ʧʦ Ű ʩ ʧʝ-

ʨʠʦʜ 
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ʌʠʛ. 2. ɹʠʥʘʨʝʥ, ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ 
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ɿʘʤʝʩʪʚʘʡʢʠ ʚ (5) ʢʦʤʧʣʝʢʩʥʘʪʘ ʦʙʚʠʚʘʱʘ ʥʘ ʩʠʛʥʘʣʘ (2), ʦʪʯʠʪʘʡʢʠ ʩʚʦʡʩʪʚʦʪʦ ʥʘ ʬʫʥʢʮʠʷʪʘ 

()tpi  (1) ʠ ʟʘʤʝʩʪʚʘʡʢʠ 
0.tt m=  ʩʣʝʜ ʠʥʪʝʛʨʠʨʘʥʝ [2] ʩʝ ʧʦʣʫʯʘʚʘ: 
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t
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ɿʘʤʝʩʪʚʘʡʢʠ ʚ (6) 0=W , ʩʝ ʧʦʣʫʯʘʚʘ ʧʝʨʠʦʜʠʯʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʷ ʥʘ ʙʠʥʘʨʝʥ ʬʘʟʦ-

ʚʦ ʤʘʥʠʧʫʣʠʨʘʥ ʩʠʛʥʘʣ, ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʜʘ m[3]: 
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ʢʲʜʝʪʦ:  
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(15)    ʟʘ ʯʝʪʥʦ N: N = 0 (mod 4), N = 2 (mod 4) 

(16)    ʟʘ ʥʝʯʝʪʥʦ N: N = 1 (mod 4), N = 3 (mod 4) 

ʂʘʪʦ ʩʝ ʦʪʯʝʪʘʪ (15) ʠ (16) ʥʝʨʘʚʝʥʩʪʚʦ (14) ʧʨʠʜʦʙʠʚʘ ʚʠʜʘ: 
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ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ ʠʟʣʦʞʝʥʦʪʦ ʙʠʥʘʨʥʠʪʝ ʬʘʟʦʚʦ ʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ ʧʨʠʪʝʞʘʚʘʪ ʧʦʪʝʥʮʠ-

ʘʣ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚʲʧʨʝʢʠ ʠʟʚʝʩʪʥʦʪʦ ʟʘʪʨʫʜʥʷʚʘ-

ʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʪ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʩʝ ʥʘʣʘʛʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʠʟʚʦʜʠ: 

¶ ʙʠʥʘʨʥʠʪʝ, ʬʘʟʦʚʦʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ ʩʘ ʩ ʥʘʡ-ʣʝʩʥʘ ʪʝʭʥʠʯʝʩʢʘ ʨʝʘʣʠʟʘʮʠʷ; 

¶ ʧʨʠ ʩʠʥʪʝʟʠʨʘʥʝʪʦ ʥʘ ʙʠʥʘʨʥʠ ʬʘʟʦʚʦʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ ʩʝ ʧʦʣʫʯʘʚʘ ʘʚʪʦʢʦʨʝʣʘʮʠ-

ʦʥʥʘʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝ ʜʘ ʠʤʘ ʪʨʠ ʥʠʚʘ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ (N) ʥʘ 

ʠʟʛʨʘʞʜʘʱʠʪʝ ʛʦ ʧʦʜʠʤʧʫʣʩʠ; 
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¶ ʥʘ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʥʷʤʘ ʨʘʟʨʘʙʦʪʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ ʟʘ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ ʠʤʧʫʣʩʥʠ, 

ʬʘʟʦʚʦʤʘʥʠʧʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʪʲʨʩʷʪ ʤʝʪʦʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʝʧʨʝ-

ʢʲʩʥʘʪʠ ʪʘʢʠʚʘ ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʦʣʫʯʝʥʠʪʝ ʦʪ ʪʷʭ ʠʤʧʫʣʩʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩ-

ʪʠ. 

ʅʘ ʥʘʩʪʦʷʱʠʷ ʝʪʘʧ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʨʝʜʠʮʘ ʤʝʪʦʜʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʙʠʥʘʨʥʠ, ʬʘʟʦʚʦʤʘʥʠʧʫʣʠ-

ʨʘʥʠ ʩʠʛʥʘʣʠ ï ʤʝʪʦʜʠʪʝ ʥʘ ʃʝʞʘʥʜʨ, ʍʦʣ, ʗʢʦʙʠ ʠ ʜʨ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʠ ʩʲʦʪʚʪʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ ʟʘ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ ʬʠʣʪʨʠ ʟʘ ʧʦʜʪʠʩʢʘʥʝ ʥʘ 

ʩʪʨʘʥʠʯʥʠʪʝ ʣʠʩʪʠ ʥʘ ʘʚʪʦʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʬʫʥʢʮʠʷ. 

ʋʩʠʣʠʷʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʩʠʛʥʘʣʠ, ʢʦʠʪʦ ʜʘ ʠʤʘʪ ʢʦʣ-

ʢʦʪʦ ʩʝ ʤʦʞʝ ʧʦ-ʜʦʙʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʚʘ ʩʠʥʪʝʟʠ ʠ ʘʥʘʣʠʟʘ ʥʘ ʬʘʟʦʚʦʤʘʥʠʧʫʣʠʨʥʘʠ 

ʩʠʛʥʘʣʠ, ʩʲʜʲʨʞʘʱʠ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʠʟʛʨʘʞʜʘʱʠ ʧʦʜʠʤʧʫʣʩʠ (N), ʢʦʝʪʦ ʧʦʜʦʙʨʷʚʘ ʪʦʯʥʦʩʪʪʘ 

ʠ ʩʢʨʠʪʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʀʟʚʝʩʪʥʘ ʧʨʝʯʢʘ ʧʨʝʜ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʘʢʦʚʘ ʩʠʛʥʘʣʠ ʚ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ ʩʝ ʷʚʷʚʘ 

ʤʘʣʢʦʪʦ ʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʥʘʪʦʚʘʨʚʘʥʝ (ʝʜʠʥ ʠʤʧʫʣʩ ʥʦʩʠ 1 bit ʠʥʬʦʨʤʘʮʠʷ), ʥʦ ʩ ʫʚʝʣʠʯʘʚʘʥʝ-

ʪʦ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘ, ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ ʠ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 

ʥʦʩʝʱʘʪʘ ʯʝʩʪʦʪʘ, ʪʦʟʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘʤʘʣʝʥ. 
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Abstract: Applications and protocols, serving trillions of devices worldwide, have weak points and 

vulnerabilities. Malicious intends of hackers exploit those vulnerabilities, which can lead to 

information leakage, network and systems malfunction and even serious money loss. Before giving 

birth to an app, service or network resource facing internet, serious tests and analysis should be 

performed. In this paper, a proposed basic network infrastructure for applications and systems 

vulnerability analysis is shown.     

 

Keywords: CYBERSECURITY, VULNERABILITY ANALYSIS, NETWORK PENTESTING, 

NETWORK SECURITY, COMPUTER SECURITY 

 

1. Why cybersecurity analysis?  

Cybersecurity becomes even popular with the extreme evolution of internet-connected devices such 

as smartphones, laptop workstations and Internet-of-Things (IoT). The vast amount of network protocols 

and applications, with their functionality, become a source of weak points in the IT infrastructure. Such 

vulnerabilities may be exploited by hackers or attackers whose aim is to acquire benefits form the access 

granted [1]. The benefits are various including wreaking havoc, money for ransom, administrative access 

to sensitive data [10] and so on.  If the developed applications were to be examined for security flaws, 

the chance of hackerôs success minimizes. Furthermore, if the network resource is constantly under 

security provision, penetration would be extremely difficult. With some ordinary security measures in 

networks and systems being implemented, companies and enterprises believe their infrastructure is 

shielded enough. This is neither true, nor does a hacker thinks so. Networks and systems on the global 

range are being under attack almost constantly 24/7/365 according to Norse Corporationôs website. What 

about institutions dealing with classified information? Sooner or later, if precautions are not enough, 

breakage can occur.  

With proper security testing, administrators of IT infrastructures become more aware of the real 

world e-threads. Security engineers have developed software platforms and penetration testing 

environments which are very helpful concerning cybersecurity. The goal of this paper is to model a 

typical network infrastructure, capable of exploring possible threads and previously unknown 

vulnerabilities.    

2. Network topology with devices, systems and security test platforms   

Simulation software is available on the market to perform network flow imitation. But having real 

hardware devices, the cybersecurity analysis results can be more realistic. This is the place to stress out 

that complex large scale SCADA, ICS (Industrial Control System) and DCS (Distributed Control Sys-

tems) systems are impossible to testify [9] with the proposed small scale network. Application, web and 

LAN network security are successfully tested instead.  

The network topology includes three routers, two cable switches and one Wi-Fi access point for 

wireless LAN access (fig. 1). Two servers and three hosts are deployed as end devices. One computer 

with open source operating system KALI LINUX plays the role of attacking system. 
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Figure 1 ï Sample hardware network infrastructure for cybersecurity analysis 

 

The law concerns are explicitly followed and the applications will be internal for the network only. 

Connection to Internet will have occasional manner. The more diverse the applications, the more 

efficient will be the analysis. A firewall appliance is predicted, but will be for further protocols flaw 

explorations. The proposed network infrastructure does not pretend to be innovative, but somewhat 

educational and moreover ï the first line starting cybersecurity investigation in a real hardware manner. 

Servers can be either e-mail, web, or other widespread services. Depending on the target, the tested 

services may vary.  In table 1 an example of useful instruments is shown: 

Table 1: Testbeds for cybersecurity [8]: 

Testbed Focus area 

Anubis Malware analysis 

Connected Vehicle Testbed Connected vehicles 

DETER Cybersecurity experimentation and 

testing 

DRAKVUF Virtualized, desktop dynamic malware 

analysis 

EDURange Training and exercises 

Emulab Network testbed 

Future Internet of Things (FIT) Lab Wireless sensors and Internet of Things 

Future Internet Research & 

Experimentation (FIRE) 

European federation of testbeds 

GENI (Global Environment for Network 

Innovations) 

Network and distributed systems 

NITOS (Network Implementation 

Testbed using Open Source) 

Wireless 

OFELIA (OpenFlow in Europe: Linking 

Infrastructure and Applications) 

OpenFlow software-defined networking 

ORBIT (Open-Access Research Testbed 

for Next-Generation Wireless Networks) 

Wireless 

PlanetLab Global-scale network research 

Starbed Internet simulations 

 

DETER, Emulab and DRAKVUF are network testbeds that apply resource time-sharing among 

many users. It means users acquire physical resources from the testbed and abandon them when deciding 

it is out of need for a couple of hours. Testbeds skip experiment definition consisting of node names and 

topology, OS and node type choices, etc. so that a user can rebuild the experiment later. Testbeds bring a 

set of OS images that can be loaded on analyzed machines. An OS image is a block level image of the 

filesystem on a node. Base images usually involve several Linux flavors, such as Ubuntu, Red Hat and 
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some Windows platforms, such as Windows Server 2016. While the attacking system performs network 

Penetration testing, application vulnerability scanning or fuzzy logic implementation for test randomiza-

tion [9], the end computers may have installed software monitoring services, antivirus and firewall ap-

plications. 

3. Short example cybersecurity tests and analysis  

For adequate results, systems should be limited of outside networks and the operation system envi-

ronment should be as real as possible (in a customerôs view). In this paper the recent tools are used such 

as ñNmapò [2], ñOpenVasò [3], the Metasploit Framework [4] and some others. The full cycle for cyber-

security analysis can be copied from the ethical hacking [7] steps, which are: 

1. Footprinting and reconnaissance. 

2. Network scanning and enumeration. 

3. Sniffing and evasion. 

4. Privilege escalation and persistent access. 

5. Presence diminishing. 

For example, the first task of a malicious hacker is to sniff around the network and draw a gesture of 

the topology. The tool, trying to connect to open TCP ports and IP addresses may be ñNmapò. One ex-

ample syntax in Kali Linux is as shown below: 

root@kali:~# nmap ïA ïT4 192.168.1.115 

where ñnmapò is a command in the shell, and 192.168.1.115 is the IPv4 network address of the target 

device. The results after hitting this command are shown in fig. 2. 

Figure 2 ï Example of network reconnaissance with nmap 

 

For scanning and enumeration, a tool Lynis in Kali (fig. 3) finds its way for exploration where com-

puter operation system is the target object. Which in turn can give the attacker useful information about 

breaking points, backdoors or possible system vulnerabilities.  
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Figure 3 ï Lynis Audit result 

Further step in the cybersecurity test can be the critical vulnerability exploration. The results ob-

tained can be in the sense of a CVE ï Common Vulnerabilities and Exposures [3]. Fig. 4 shows the re-

sults of analyzing with OpenVas: 
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Figure 4 ï Example of OpenVas web-application vulnerabilities analysis 

The research area in cybersecurity seems as vast as the world ocean, but the good news is 

cyberawareness has already been woken. Terms for future development are cyberhygiene, cybercrime 

forensics, as well as cyber resilience. Everydayôs virus signature reports and zero-day attack patches 

help improve systemsô cybersecurity. The test results help administrators and security officers define 

weak points and avoid deep impacts from information losses when possible. 

4. Conclusion  

Subject of review in this paper was network building and cybersecurity testbed preparation for net-

work protocols and applications exploration in a manner of computer security. The Proposed framework 

seems to be a helpful tool for considering good practices for cyber analysis, the goal of which is ñto en-

sure secure systems planning and operation, response and supportò. Essentials in cybersecurity include 

investigations from detection systems, impact of an incident understanding, forensics performed, and 

incidents categorized with response plans. 

Cybersecurity analysis is an important aspect of the understanding, development, and practice of 

network, computer and cloud security. Cybersecurity is a broad category, covering the technical practic-

es for computer networks, computers, and data protection from harm and destroy. Scientists, industry 

workers and government clerks use formal and informal science to create and expand cybersecurity 

knowledge. As a testbed, the field of cybersecurity requires authentic knowledge to explore and reason 

about the ñhow and whyò security controls to be built or deployed. 
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ʌʆʈʄʀʈɸʅɽ ʅɸ ʀɿʆɹʈɸɾɽʅʀɽ ʆʊ ʈɸɼʀʆʃʆʂɸʎʀʆʅʅɸ ʎɽʃ, ʉʒʉʊʆʗʑɸ ʉɽ 

ʆʊ ɹʃɽʉʊʗʑʀ ʊʆʏʂʀ ɺ ʉɺʈʒʍʐʀʈʆʂʆʃɽʅʊʆɺ ʈɸɼɸʈ 
 

ɼʠʤʠʪʲʨ ʀ. ʉʫʤʫʣʴʦʚ 

 

ʌʘʢʫʣʪʝʪ Ăɸ, ʇɺʆ ʠ ʂʀʉò, ʅɺʋ Ăɺ. ʃʝʚʩʢʠò, ʐʫʤʝʥ, ɹʲʣʛʘʨʠʷ 
 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʩʚʨʲʭʰʠʨʦʢʦʣʝʥʪʦʚʠʪʝ (UltraWideBand ïUWB) ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝ-

ʪʠʣʝʪʠʷ, ʜʦʚʝʜʝ ʜʦ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ  ʨʘʜʘʨʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʙʝʢʪʠ ʚʲʨʭʫ ʠ ʧʦʜ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ, ʩʠʩʪʝʤʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʙʝʢʪʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ 

ʧʨʝʟ ʩʪʝʥʠ), ʘʚʪʦʤʦʙʠʣʥʠ ʨʘʜʘʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʠʟʤʝʨʚʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʠ ʩʠʩʪʝʤʠ ʠ ʜʨ. ʊʝʟʠ ʩʠʩʪʝʤʠ ʧʦʩʪʘʚʷʪ ʠ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʘʢʪʦ ʢʲʤ ʠʟ-

ʧʦʣʟʚʘʥʠʪʝ ʘʥʪʝʥʠ, ʪʘʢʘ ʠ ʢʲʤ ʤʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʘʥʝ . 

ɺ ʩʚʨʲʭʰʠʨʦʢʦʣʝʥʪʦʚʠʪʝ ʨʘʜʘʨʠ (ʉʐʈ) ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʠʛʥʘʣʠʪʝ ʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʘʙʣʶʜʘʚʘʥʠʷ ʩʝʢʪʦʨ [1]. ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʫʩʣʦ-

ʚʠʷʪʘ, ʧʨʠ ʢʦʠʪʦ ʜʘʜʝʥ ʘʣʛʦʨʠʪʲʤ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʠʟʩ-

ʣʝʜʚʘʥʠʷ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʦʙʭʚʘʱʘʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ  

ʠ ʨʘʙʦʪʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. 

ɺ ʜʦʢʣʘʜʘ ʝ ʠʟʩʣʝʜʚʘʥ ʘʣʛʦʨʠʪʲʤʲʪ, ʧʨʝʜʣʦʞʝʥ ʚ [2] ʧʨʠ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ. ʇʨʝʜʣʦ-

ʞʝʥ ʤʦʜʝʣ ʥʘ ʮʝʣ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʥʷʢʦʣʢʦ ʙʣʝʩʪʷʱʠ ʪʦʯʢʠ, ʟʘ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʜʘʚʘ ʨʘʟʣʠʯʥʘ 

ʦʨʠʝʥʪʘʮʠʷ ʩʧʨʷʤʦ ʨʘʜʘʨʘ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʷʜʨʘ ʥʘ ʧʨʝʦʙ-

ʨʘʟʫʚʘʥʝʪʦ ʧʨʠ ʨʘʟʣʠʯʥʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʠ ʧʨʠ ʨʘʟʣʠʯʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʪʘ. 

 

2. ʀɿʉʃɽɼɺɸʅɽ ʅɸ ɸʃɻʆʈʀʊʒʄ ɿɸ ʆɹʈɸɹʆʊʂɸ 

ʇʨʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʛʝʦʤʝʪʨʠʯʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʨʘʜʘʨʘ ʠ ʩʝʢ-

ʪʦʨʘ ʥʘ ʥʘʙʣʶʜʝʥʠʝ, ʧʦʢʘʟʘʥa ʥʘ ʬʠʛʫʨʘ 1 [2]. ɸʥʪʝʥʠʪʝ ʥʘ ʉʐʈ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʦʩʪʘ y ʧʨʝʟ 

ʨʘʟʩʪʦʷʥʠʝ ʦʪ 2 ʤʝʪʨʘ. ɺʩʝʢʠ ʧʠʢʩʝʣ ʚ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʦʪʛʦʚʘʨʷ ʥʘ ʢʚʘʜʨʘʪ ʦʪ ʩʝʢʪʦʨʘ ʩʲʩ ʩʪʨʘʥʘ 

mdydx 05,0== . ɺʨʝʤʝʚʠʷʪ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʡʪʦ ʨʘʜʘʨʘ ʧʨʠʝʤʘ ʦʪʨʘʟʝʥʠ ʩʠʛʥʘʣʠ, ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʤʘʢ-

ʩʠʤʘʣʥʦʪʦ ʠ ʤʠʥʠʤʘʣʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʝʣʝʤʝʥʪ ʥʘ ʘʥʪʝʥʥʘʪʘ ʩʠʩʪʝʤʘ ʜʦ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʪʦʯʢʘ 

ʦʪ ʥʘʙʣʶʜʘʚʘʥʠʷ ʩʝʢʪʦʨ [2, 3].  
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ʌʠʛʫʨʘ 1. ɻʝʦʤʝʪʨʠʯʥʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʨʘʜʘʨʘ ʠ ʥʘʙʣʶʜʘʚʘʥʠʷ ʩʝʢʪʦʨ. 

 

ʅʦʤʝʨʘʪʘ ʥʘ ʜʠʩʢʨʝʪʠʪʝ ʦʪ ʚʨʝʤʝʚʠʷ ʤʘʨʛʠʥʘʣ, ʢʦʠʪʦ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʜʘʜʝʥ ʧʠʢʩʝʣ ʦʪ ʠʟʦʙʨʘ-

ʞʝʥʠʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪʜʝʣʥʦ ʟʘ ʚʩʝʢʠ ʝʣʝʤʝʥʪ ʦʪ ʘʥʪʝʥʥʘʪʘ ʨʝʰʝʪʢʘ ʧʦ ʘʣʛʦʨʠʪʲʤʘ, ʧʨʝʜʣʦʞʝʥ 

ʚ [3]. ʀʥʜʝʢʩʠʪʝ ʟʘ ʚʩʝʢʠ ʧʠʢʩʝʣ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ ʩʝ ʟʘʧʘʤʝʪʷʚʘʪ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘ-

ʯʠʥ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʝ ʜʘ ʙʲʜʘʪ ʠʟʯʠʩʣʷʚʘʥʠ. 

ʅʘ ʬʠʛʫʨʘ 2 ʝ ʧʦʢʘʟʘʥo ʛʝʦʤʝʪʨʠʯʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʙʣʝʩʪʷʱʠʪʝ ʪʦʯʢʠ ʥʘ ʪʝʩʪʦʚʘʪʘ ʮʝʣ 

ʧʨʠ ʦʨʠʝʥʪʘʮʠʷ ʧʦ ʦʩʪʘ y.  

ʌʠʛʫʨʘ 2. ʎʝʣ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʙʣʝʩʪʷʱʠ ʪʦʯʢʠ. 

 

ʇʨʠ ʩʠʤʫʣʘʮʠʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʠʛʥʘʣ ʚʲʚ ʚʠʜ ʥʘ ʥʦʨʤʠʨʘʥ ʛʘʫʩʦʚ ʠʤʧʫʣʩ, ʢʘʪʦ ʦʪʨʘʟʝʥʠʷ ʩʠʛ-

ʥʘʣ ʝ ʩʫʤʘ ʦʪ ʦʪʨʘʟʝʥʠʪʝ ʩʠʛʥʘʣʠ ʦʪ ʙʣʝʩʪʷʱʠʪʝ ʪʦʯʢʠ ʥʘ ʮʝʣʪʘ: 
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ʢʘ; kx  ʝ ʢʦʦʨʜʠʥʘʪʘʪʘ ʧʦ ʦʩʪʘ x ʥʘ k
-ʪʠʷ

 ʝʣʝʤʝʥʪ ʥʘ ʘʥʪʝʥʥʘʪʘ ʩʠʩʪʝʤʘ; 4 622 /32 ʠstA tp=  ʝ ʘʤʧʣʠʪʫʜʘʪʘ 

ʥʘ ʠʤʧʫʣʩʘ; nsʠ 2,0=t  ʝ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʘ. 

ɸʤʧʣʠʪʫʜʘʪʘ ʥʘ ʩʠʛʥʘʣʘ ʚ (1) ʝ ʧʦʜʙʨʘʥʘ ʪʘʢʘ, ʯʝ ʝʥʝʨʛʠʷʪʘ ʥʘ ʜʠʩʢʨʝʪʠʟʠʨʘʥʠʷ ʩʠʛʥʘʣ ʜʘ ʙʲʜʝ 

ʨʘʚʥʘ ʥʘ ʝʜʠʥʠʮʘ. 

ʅʘʧʨʘʚʝʥʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʷʜʨʘ ï ʥʘ ʈʠʭʘʯʝʢ ʠ 

ʨʘʟʜʝʣʥʦ ʷʜʨʦ. ɺʠʜʘ ʠ ʠʟʨʘʟʠʪʝ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʪʝʟʠ ʷʜʨʘ ʩʘ ʜʘʜʝʥʠ ʚ [4,5]. ɺ ʜʦʢʣʘʜʘ ʩʘ ʥʘʧʨʘʚʝ-

ʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʜʚʝ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʮʝʣʪʘ. ɽʜʥʦʪʦ ʝ ʧʨʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʪʘ ʧʦ ʦʩʪʘ y (0 )̄, ʘ 

ʜʨʫʛʦʪʦ ʧʨʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʪʘ ʧʦ ʦʩʪʘ x (90̄ ). ʀʟʩʣʝʜʚʘʥʘ ʝ ʨʘʙʦʪʘʪʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʧʨʠ 3 ʨʘʟ-

ʣʠʯʥʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ (ʆʉʐ). 

ʅʘ ʬʠʛʫʨʘ 3 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y ʧʨʠ ʦʙʨʘʙʦʪ-

ʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 0,1.  

 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ   ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 

ʌʠʛʫʨʘ 3. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y, ʧʨʠ ʆʉʐ 0,1 (-10dB). 

 

ʇʦʣʫʯʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʆʉʐ 0,1 ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ ʥʝ ʬʦʨʤʠʨʘ ʨʘʟʧʦʟʥʘʚʘʝʤ 

ʦʙʨʘʟ ʥʘ ʮʝʣʪʘ, ʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʜʝʣʥʦ ʷʜʨʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʩ ʥʘʣʠʯʠʝ ʥʘ ʤʥʦʛʦ ʰʫʤʦʚʝ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʘʣʛʦʨʠʪʲʤʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʪʦʣʢʦʚʘ ʤʘʣʢʦ ʆʉʐ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʠʟʧʦʣʟʚʘʥʦʪʦ ʷʜʨʦ. 

ʅʘ ʬʠʛʫʨʘ 4 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y ʧʨʠ ʦʙʨʘʙʦʪ-

ʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 0,5. 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ    ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 
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ʌʠʛʫʨʘ 4. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y, ʧʨʠ ʆʉʐ 0,5 (-3dB). 

 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʬʦʨʤʠʨʘʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʷʜʨʦ 

ʥʘ ʈʠʭʘʯʝʢ ʝ ʩ ʤʥʦʛʦ ʰʫʤʦʚʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʨʘʟʣʠʯʠ ʮʝʣʪʘ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʨʘʟʜʝʣʥʦ ʷʜʨʦ ʩʝ ʬʦʨʤʠʨʘ ʷʩʥʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣʪʘ. ɺʲʨʭʫ ʥʝʛʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʟʚʝʩʪʝʥ 

ʙʨʦʡ ʟʘʰʫʤʝʥʠ ʧʠʢʩʝʣʠ, ʥʦ ʪʝ ʥʝ ʧʨʝʯʘʪ ʥʘ ʢʘʪʝʛʦʨʠʯʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʮʝʣʪʘ. ʉʨʘʚʥʝʥʠʝʪʦ ʩ 

ʬʠʛʫʨʘ 2 ʧʦʢʘʟʚʘ, ʯʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʠ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʮʝʣʪʘ ʚʲʨʭʫ ʬʦʨʤʠʨʘʥʦʪʦ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʩʲʚʧʘʜʘ ʩ ʠʩʪʠʥʩʢʠʪʝ. 

ʅʘ ʬʠʛʫʨʘ 5 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y ʧʨʠ ʦʙʨʘʙʦʪ-

ʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 2. 

 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ   ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 

ʌʠʛʫʨʘ 5. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ y, ʧʨʠ ʆʉʐ 2 (3dB). 

 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʠ ʧʨʠ ʜʚʝʪʝ ʷʜʨʘ ʩʝ ʨʘʟʣʠʯʘʚʘ ʬʦʨʤʘʪʘ ʠ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ 

ʮʝʣʪʘ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʜʝʣʥʦ ʷʜʨʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʝ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʠ 

ʚʲʨʭʫ ʥʝʛʦ ʥʝ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʰʫʤʦʚʝ. ɺʠʞʜʘ ʩʝ, ʯʝ ʙʝʣʝʟʠʪʝ ʦʪ ʙʣʝʩʪʷʱʠʪʝ ʪʦʯʢʠ ʩʘ ʩ ʧʦ-ʛʦʣʝʤʠ 

ʨʘʟʤʝʨʠ ʚʲʨʭʫ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʘ ʩ ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ. 

ʅʘ ʬʠʛʫʨʘ 6 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 0,1. 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ   ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 

ʌʠʛʫʨʘ 6. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʆʉʐ 0,1 (-10dB). 
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ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʮʝʣʪʘ ʦʪ ʬʠʛʫʨʘ 6 ʝ ʤʥʦʛʦ ʩʣʘʙʦ ʨʘʟʣʠ-

ʯʠʤʦ, ʢʘʪʦ ʥʘ ʬʦʥʘ ʥʘ ʩʤʫʱʝʥʠʷʪʘ, ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʘʤʦ ʢʘʪʦ ʩʠʣʫʝʪ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʜʝʣ-

ʥʦ ʷʜʨʦ ʩʝ ʬʦʨʤʠʨʘ ʧʦ-ʷʩʥʘ ʢʘʨʪʠʥʘ ʥʘ ʮʝʣʪʘ, ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʥʝʡʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ, ʥʦ ʥʝ ʠ 

ʢʦʥʢʨʝʪʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʙʣʝʩʪʷʱʠʪʝ ʪʦʯʢʠ. 

ʅʘ ʬʠʛʫʨʘ 7 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 0,5. 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ   ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 

ʌʠʛʫʨʘ 7. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʆʉʐ 0,5 (-3dB). 

 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʜʝʣʥʦ ʷʜʨʦ ʩʝ ʧʦʣʫʯʘʚʘ ʷʩʥʦ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʥʘ ʮʝʣʪʘ, ʢʘʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪʜʝʣʥʠʪʝ ʙʣʝʩʪʷʱʠ ʪʦʯʢʠ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʷʜʨʦ ʥʘ ʈʠʭʘ-

ʯʝʢ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ, ʯʝ ʠʤʘ ʮʝʣ, ʥʦ ʥʝ ʠ ʥʝʡʥʠʪʝ ʙʣʝʩʪʷʱʠ ʪʦʯʢʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʩ ʷʜʨʦ ʥʘ 

ʈʠʭʘʯʝʢ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʙʣʘʩʪʠ ʩʲʩ ʰʫʤʦʚʝ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʷʪʘ ʤʝʞʜʫ ʟʦʥʠʪʝ ʥʘ 

ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʥʘ ʨʘʜʘʨʘ. ʉʨʘʚʥʝʥʠʝʪʦ ʤʝʞʜʫ ʬʠʛ. 4 ʠ ʬʠʛ. 7 ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣ-

ʪʘ ʧʦ ʦʩʪʘ x ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ ʩ ʧʦ-ʤʘʣʲʢ ʰʫʤ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʟʦʥʠ ʥʘ ʥʝʦʧʨʝʜʝ-

ʣʝʥʦʩʪ, ʢʦʠʪʦ ʠʥʪʝʨʬʝʨʠʨʘʪ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʮʝʣʪʘ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʘʯʝʩʪ-

ʚʦʪʦ ʥʘ ʨʘʜʘʨʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʘʪʦ ʪʦʚʘ ʚʣʠʷʥʠʝ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤʦ ʟʘ ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ. 

ʅʘ ʬʠʛʫʨʘ 8 ʩʘ ʧʦʢʘʟʘʥʠ ʬʦʨʤʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʘ ʩ ʜʚʝʪʝ ʷʜʨʘ ʠ ʆʉʐ 2. 

ʘ) ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ   ʙ) ʨʘʟʜʝʣʥʦ ʷʜʨʦ 

ʌʠʛʫʨʘ 8. ʀʟʦʙʨʘʞʝʥʠʷ ʥʘ ʮʝʣ, ʦʨʠʝʥʪʠʨʘʥʘ ʧʦ ʦʩʪʘ x, ʧʨʠ ʆʉʐ 2 (3dB). 
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ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʠ ʚʲʨʭʫ ʜʚʝʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝ ʨʘʟʣʠʯʘʚʘ ʩʠʣʫʝʪʲʪ ʥʘ ʮʝʣʪʘ. 

ʇʨʠ ʷʜʨʦʪʦ ʥʘ ʈʠʭʘʯʝʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʠʚʘʥʝ ʥʘ ʙʣʝʩʪʷʱʠʪʝ ʪʦʯʢʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʦʩʪʘ x, ʢʦʝʪʦ 

ʧʦʢʘʟʚʘ ʧʦ-ʣʦʰʘʪʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʪʦʚʘ ʷʜʨʦ.  

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ʆʉʐ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʜʚʝʪʝ ʠʟʩʣʝʜ-

ʚʘʥʠ ʷʜʨʘ, ʥʦ ʠʟʦʙʨʘʞʝʥʠʷʪʘ, ʧʦʣʫʯʘʚʘʥʠ ʧʨʠ ʦʙʨʘʙʦʪʢʘ ʩ ʨʘʟʜʝʣʥʦ ʷʜʨʦ, ʩʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʨʘʟʜʝʣʠ-

ʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. ʇʨʠ ʧʦ-ʤʘʣʢʠ ʆʉʐ ʨʘʟʜʝʣʥʦʪʦ ʷʜʨʦ ʦʩʠʛʫʨʷʚʘ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʠʟʦʙʨʘ-

ʞʝʥʠʷʪʘ. ʀ ʧʨʠ ʜʚʝʪʝ ʷʜʨʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʦʪ ʦʨʠʝʥʪʘ-

ʮʠʷʪʘ ʥʘ ʮʝʣʪʘ ʧʨʠ ʧʦ-ʤʘʣʢʠ ʆʉʐ, ʥʦ ʟʘ ʨʘʟʜʝʣʥʦʪʦ ʷʜʨʦ ʪʷ ʝ ʩʣʘʙʘ, ʜʦʢʘʪʦ ʧʨʠ ʷʜʨʦʪʦ ʥʘ ʈʠʭʘ-

ʯʝʢ ʝ ʟʥʘʯʠʪʝʣʥʘ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʦʢʣʘʜʘ ʝ ʠʟʩʣʝʜʚʘʥ ʘʣʛʦʨʠʪʲʤ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʮʝʣ, ʩʲʩʪʘʚʝʥʘ 

ʦʪ ʥʷʢʦʣʢʦ ʙʣʝʩʪʷʱʠ ʪʦʯʢʠ, ʚ ʩʚʲʨʭʰʠʨʦʢʦʣʝʥʪʦʚ ʨʘʜʘʨ, ʠʟʧʦʣʟʚʘʱ ʚʨʝʤʝ-ʯʝʩʪʦʪʥʦ ʧʨʝʦʙʨʘʟʫ-

ʚʘʥʝ. ʇʨʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʦʧʠʩʘʥʠʝ ʥʘ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʮʝʣʪʘ, ʧʦʟʚʦ-

ʣʷʚʘʱʦ ʟʘʚʲʨʪʘʥʝʪʦ ʡ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʲʛʲʣ. ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʩʠʛʥʘʣʠʪʝ ʚ 

ʨʘʜʘʨʘ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʠ ʨʘʟʣʠʯʥʘ ʦʨʠʝʥʪʘʮʠʷ 

ʥʘ ʮʝʣʪʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʬʦʨʤʠʨʘʥʠ ʯʨʝʟ ʨʘʟʜʝʣʥʦ ʷʜʨʦ ʩʘ ʩ ʧʦ-

ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʷʜʨʦ ʥʘ ʈʠʭʘʯʝʢ. ʈʘʟʜʝʣʥʦʪʦ 

ʷʜʨʦ ʦʩʠʛʫʨʷʚʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ, ʚʲʨʭʫ ʢʦʝʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʙʣʝʩʪʷʱʠʪʝ 

ʪʦʯʢʠ ʧʨʠ ʧʦ-ʥʠʩʢʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. 

ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʧʨʠ ʨʘʟʣʠʯʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʦʨʠʝʥʪʘʮʠʷʪʘ 

ʚʣʠʷʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ, ʢʘʪʦ ʧʨʠ ʷʜʨʦʪʦ ʥʘ ʈʠʭʘʯʝʢ ʪʦ ʝ ʤʥʦʛʦ ʧʦ-ʟʘʙʝʣʝʞʠʤʦ. 

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʪʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʦʚʘ ʚʣʠʷʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʬʦʨʤʠʨʘʥʝ-

ʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʧʦʚʝʯʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʪʘ ʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤ 

ʥʘʙʦʨ ʦʪ ʷʜʨʘ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ. 
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ɺʲʚʝʜʝʥʠʝ 

ʇʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʥʘʯʠʥʠʪʝ ʠ 

ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ï ʜʘʥʥʠ, ʛʣʘʩ, ʚʠʜʝʦ, ʪʝʢʩʪʦʚʠ ʩʲʦʙʱʝʥʠʷ, 

ʢʦʤʫʥʠʢʘʮʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʠ ʜʨʫʛʠ. ɺ ʪʘʟʠ ʧʨʦʤʝʥʝʥʘ ʥʦʚʘ ʨʝʘʣʥʦʩʪ ʩʝ ʠʟʠʩʢʚʘ ʣʝʩʥʦ 

ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʝʬʝʢʪʠʚʥʦ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘ. ʉʦʬʪʫʝʨʥʦ ʜʝʬʠ-

ʥʠʨʘʥʦʪʦ ʨʘʜʠʦ SDR (Software Defined Radio) ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʠʪʝ 

ʧʨʝʜʦʩʪʘʚʷ ʛʲʚʢʘʚʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʨʘʟʭʦʜʠʪʝ ʠ ʤʦʱʥʦʩʪʪʘ. ʄʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʥʘʤʝʨʝʥʠ ʟʘ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦʪʦ ʨʘʜʠʦ, ʥʦ ʝʜʥʦ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝ-

ʬʠʥʠʨʘ SDR ʢʘʪʦ Ăʈʘʜʠʦ, ʚ ʢʦʝʪʦ ʥʷʢʦʠ ʠʣʠ ʚʩʠʯʢʠ ʬʫʥʢʮʠʠ ʥʘ ʬʠʟʠʯʝʩʢʠʷ ʩʣʦʡ ʩʘ ʩʦʬʪʫʝʨʥo 

ʜʝʬʠʥʠʨʘʥʠò. 

ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘ, ʙʘʟʠʨʘʥʠ ʥʘ ʭʘʨʜʫʝʨ, ʦʛʨʘʥʠʯʘʚʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʠ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʦʤʝʥʷʥʠ ʩʘʤʦ ʯʨʝʟ ʬʠʟʠʯʝʩʢʘ ʥʘʤʝʩʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ 

ʨʘʟʭʦʜʠ ʠ ʤʠʥʠʤʘʣʥʘ ʛʲʚʢʘʚʦʩʪ ʧʨʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ ʩʪʘʥʜʘʨʪʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʷʭ, ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦʪʦ ʨʘʜʠʦ ʦʩʠʛʫʨʷʚʘ ʝʬʝʢʪʠʚʥʦ ʠ ʩʨʘʚ-

ʥʠʪʝʣʥʦ ʝʚʪʠʥʦ ʨʝʰʝʥʠʝ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʤʥʦʛʦʨʝʞʠʤʥʠ, ʤʥʦ-

ʛʦʯʝʩʪʦʪʥʦ ʣʝʥʪʦʚʠ ʠ/ʠʣʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʠ ʙʝʟʞʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦ-

ʜʦʙʨʝʥʠ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠ ʲʧʛʨʝʡʜʠ. ʈʘʟʙʠʨʘ ʩʝ ʘʧʘʨʘʪʫʨʘʪʘ ʟʘ 

ʪʘʢʲʚ ʚʠʜ ʜʝʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʚʠʩʦʢʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʘ ʚʢʣʶʯʚʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʘʥʪʝʥʠ 

ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʩʝʥʟʦʨʠ, ʢʘʢʪʦ ʠ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʩʠʛʥʘʣʘ. ʉʠʩʪʝʤʥʠʷ ʩʦʬʪʫʝʨ ʥʘ 

SDR ʫʩʪʨʦʡʩʪʚʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʤʦʜʫʣʠ ʟʘ ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ ʢʘʪʦ: ʢʦʥʪʨʦʣ ʥʘ ʚʩʠʯʢʠ 

ʩʝʥʟʦʨʠ ʠ ʧʦʪʦʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩ ʥʘʣʠʯʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ, ʘʥʘʣʠʟ, ʦʙʨʘʙʦʪʢʘ ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʮʷʣʘʪʘ ʧʦʣʫʯʝʥʘ ʠ ʨʘʟʧʦʟʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʠʩʪʝʤʘ ʟʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʟʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʦʪʯʝʪʠ [1]. 
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ʌʠʛʫʨʘ 1. ʇʨʠʤʝʨʝʥ ʤʦʜʝʣ ʥʘ SDR  

 

ʂʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛ. 1, SDR ʦʧʨʝʜʝʣʷ ʥʘʙʦʨ ʦʪ ʭʘʨʜʫʝʨʥʠ ʠ ʩʦʬʪʫʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʲʜʝʪʦ ʥʷʢʦʠ ʠʣʠ ʚʩʠʯʢʠ ʬʫʥʢʮʠʠ ʥʘ ʨʘʜʠʦʩʪʘʥʮʠʠʪʝ (ʥʘʨʠʯʘʥʠ ʦʱʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʠʟʠʯʝʩʢʠʷ 

ʩʣʦʡ) ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʯʨʝʟ ʤʦʜʠʬʠʮʠʨʘʥ ʩʦʬʪʫʝʨ ʠʣʠ ʬʲʨʤʫʝʨ, ʨʘʙʦʪʝʱ ʩ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ. ʊʝʟʠ ʫʩʪʨʦʡʩʪʚʘʪʘ ʚʢʣʶʯʚʘʪ ʧʦʣʝʚʠ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʤʘʩʠʚʠ FPGA (Field 

Programmable Gate Arrays), ʮʠʬʨʦʚʠ ʩʠʛʥʘʣʥʠ ʧʨʦʮʝʩʦʨʠ DSP (Digital Signal Processors), ʧʨʦʮʝ-

ʩʦʨʠ ʩ ʦʙʱʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ GPP (General Purpose Processors), ʧʨʦʛʨʘʤʠʨʫʝʤʘ ʩʠʩʪʝʤʘ ʚ ʯʠʧʘ 

SoC (System on Chip) ʠʣʠ ʜʨʫʛʠ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʧʨʦʮʝʩʦʨʠ ʩʲʩ ʩʧʝʮʠʬʠʯʥʦ ʧʨʠʣʦʞʝʥʠʝ. ʀʟʧʦʣʟ-

ʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʚʘ ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʠ ʙʝʟʞʠʯʥʠ ʬʫʥʢʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢʲʤ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʨʘʜʠʦʩʠʩʪʝʤʠ, ʙʝʟ ʜʘ ʩʝ ʠʟʠʩʢʚʘ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʥʦʚ ʭʘʨʜʫʝʨ ʚ ʪʷʭ. 

 

1. ʇʨʝʜʠʤʩʪʚʘ ʥʘ ʩʦʬʪʫʝʨʥʦ ʜʝʬʠʥʠʨʘʥʦʪʦ ʨʘʜʠʦ 

ʊʝʭʥʦʣʦʛʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝ ʟʘʱʦʪʦ ʝ ʠʥʦʚʘʪʠʚʥʘ ʠʣʠ ʬʘʥʪʘʩʪʠʯʥʘ, ʥʦ ʪʲʡ ʢʘʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ 

ʪʷ ʫʩʧʝʰʥʦ ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʢʦʥʢʨʝʪʝʥ ʧʘʟʘʨ. ʀʤʘ ʤʥʦʛʦ ʧʨʠʤʝʨʠ ʟʘ ʧʨʠʝʤʘʥʝ ʥʘ SDR, 

ʢʘʪʦ ʩʘʤʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʫʩʧʝʰʥʦ ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʨʘʜʠʦʩʪʘʥʮʠʠ ʩʘ ʭʠʣʷʜʠ. 

ɿʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʨʘʜʠʦʦʙʦʨʫʜʚʘʥʝ SDR ʧʦʟʚʦʣʷʚʘ: 

¶ ɺʥʝʜʨʷʚʘʥʝ ʥʘ ʩʝʤʝʡʩʪʚʦ ʦʪ ʤʦʜʝʣʠ  ʨʘʜʠʦʦʙʦʨʫʜʚʘʥʝ, ʢʦʠʪʦ ʜʘ ʩʝ ʧʨʦʠʟʚʝʞʜʘʪ ʢʘʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘ ʦʙʱʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠʤ. 

¶ ʉʦʬʪʫʝʨʲʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦʚʪʦʨʥʦ ʚ ʨʘʜʠʦʧʨʦʜʫʢʪʠʪʝ, ʥʘʤʘʣʷʚʘʡʢʠ ʜʨʘʩʪʠʯʥʦ ʚʣʦʞʝʥʠʪʝ 

ʩʨʝʜʩʪʚʘ. 

¶ ɹʝʟʞʠʯʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʜʨʫʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʝʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʦʪʩʪʨʘ-

ʥʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠ ʛʨʝʰʢʠ, ʢʦʠʪʦ ʩʝ ʧʨʦʷʚʷʚʘʪ ʜʦʢʘʪʦ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʦʪʦ ʝ ʚ ʝʢʩʧʣʦʘʪʘ-

ʮʠʷ. 

¶ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʨʘʟʭʦʜʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʙʦʪʘʪʘ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʨʘʜʠʦʫʩʪʨʦʡʩʪ-

ʚʦʪʦ. 

ɿʘ ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ ʨʘʜʠʦʫʩʣʫʛʠ SDR ʧʦʟʚʦʣʷʚʘ: 

¶ ʅʦʚʠ ʬʫʥʢʮʠʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʢʲʤ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 
ʙʝʟ ʜʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʛʦʣʝʤʠ ʥʦʚʠ ʢʘʧʠʪʘʣʦʚʠ ʨʘʟʭʦʜʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʜʦʩʪʘʚʯʠʮʠʪʝ 

ʥʘ ʫʩʣʫʛʠ ʜʘ ʜʦʨʘʟʚʠʚʘʪ ʩʚʦʠʪʝ ʨʘʜʠʦʤʨʝʞʠ. 

¶ ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʱʘ ʨʘʜʠʦ ʧʣʘʪʬʦʨʤʘ ʟʘ ʤʥʦʞʝʩʪʚʦ ʧʘʟʘʨʠ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ 
ʣʦʛʠʩʪʠʯʥʘʪʘ ʧʦʜʜʨʲʞʢʘ ʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʨʘʟʭʦʜʠ. 

¶ ʀʟʪʝʛʣʷʥʝ ʥʘ ʦʪʜʘʣʝʯʝʥ ʩʦʬʪʫʝʨ, ʯʨʝʟ ʢʦʝʪʦ ʢʘʧʘʮʠʪʝʪʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʚʝʣʠʯʝʥ, ʅʘʜʩʪ-

ʨʦʡʢʠ ʟʘ ʥʦʚʠ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʢʪʠʚʠʨʘʥʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʚʤʲʢʚʘʪ ʥʦʚʠ ʬʫʥʢ-

ʮʠʠ, ʛʝʥʝʨʠʨʘʱʠ ʧʨʠʭʦʜʠ. 

ɿʘ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ SDR ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʦʟʚʦʣʷʚʘ: 

ɺʲʥʰʥʘ 

ʚʨʲʟʢʘ 

ɻʣʘʩ / ɸʊʎ 

ɼʠʩʪʘʥʮ. 

ʢʦʥʪʨʦʣ / 

ɼʠʩʧʣʝʡ 

ʊʘʢʪʦʚ 

ʩʠʛʥʘʣ, 

ʟʘʭʨʘʥʚʘʥʝ 

ʂ ʂ 

Aux Aux Aux Aux Aux A

ux 

ɺʲʟʜʫʭ 

ʄʫʣʪʠʤʝʜʠʘ 

ʄʝʩʪʝʥ 

ʢʦʥʪʨʦʣ 

ʄʨʝʞʘ 

ʂʦʥʪʨʦʣ 

ɼʘʥʥʠ / IP 

RF RF 

ʆʩʥ. / 

ʤʝʞʜ. 

ʎʠʬ-

ʨʦʚ/ʘʥʘ

ʣʦʛ. 
ʩʠʛʥʘʣʠ  

ʂʦʥʪʨ. 

ʙʠʪʦʚʝ 

ʚ ʠʥʬʦ 

ʧʦʪʦʢʘ 

ʂʦʥʪʨ. 

ʙʠʪʦʚʝ 

ʚ ʠʥʬʦ 

ʧʦʪʦʢʘ 

ʂʦʥʪʨ. 

ʙʠʪʦʚʝ 

ʚ ʠʥʬʦ 

ʧʦʪʦʢʘ 

ʌʦʨʤʘʪʠ ʥʘ 

ʧʦʪʦʢʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ 

 
ɸʥʪʝʥʘ 

 
RF / 

ʤʝʞʜ. 
ʯʝʩʪʦʪʘ 

 
ʉʝʣʝʢʪ./ 

ʢʦʤʙʠ-

ʥʘ-ʪʦʨ 

ʥʘ 

ʢʘʥʘʣʘ 

 

 

DSP, FPGA, GPP, 

ʧʨʦʛʨʘʤʠʨʫʝʤ 

ʩʠʩʪʝʤʝʥ ʯʠʧ, 

ʩʠʛʫʨʥʦʩʪ 
(ʥʝʟʘʜʲʣʞʠʪʝʣʥʦ) 

ʆʙʨʘʙʦʪʢʘ 

ʥʘ ʚʨʲʟʢʠ / 

ʩʲʦʙʱʝʥʠʷ 

I/O ʠʥʪʝʨʬʝʡʩ I/O 

ʠʥʪʝʨ-

ʬʝʡʩ 

I/O 

ʠʥʪʝʨ-

ʬʝʡʩ 

I/O 

ʠʥʪʝʨ-

ʬʝʡʩ 

I/O 

ʠʥʪʝʨʬʝʡʩ 

ʄʘʨʰʨʫ-

ʪʠʟʘʮʠʷ 

 ʐʠʥʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʥʠ ʬʫʥʢʮʠʠ 

ʀ ʀ ʀ ʀ 

ʂ ʂ ʂ ʂ 
ʂ ʂ ʂ 

Aux: ʉʧʝʮʠʘʣʝʥ ʠʥʪʝʨʬʝʡʩ ʟʘ ʨʘʟʣʠʯʥʠ 

ʚʠʜʦʚʝ ʘʥʪʝʥʠ, ʢʦʥʪʨʦʣ ʥʘ ʘʥʪʝʥʘʪʘ, ʢʦʜʠʨʘʥʝ 

(ʥʝʟʘʜʲʣʞʠʪʝʣʥʦ) ʠ ʜʨ. 

ʀ: ʀʥʬʦʨʤʘʮʠʷ 

ʂ: ʂʦʥʪʨʦʣ 

ɸʊʎ: ɸʚʪʦʤʘʪʠʯʥʘ ʪʝʣʝʬʦʥʥʘ ʮʝʥʪʨʘʣʘ 

 ɺʲʥʰʥʠ 

ʫʩʪʨ. 

ʀʥʬʦʨʤʘʮʠʦʥʝʥ ʧʦʪʦʢ 

ʈʘʜʠʦ ʬʫʥʢʮʠʠ 




































































































































































































