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ABSTRACT 

Raichuk I. Models and methods of managing personal data flows of subjects of the 

educational environment in the conditions of digitalization. Qualification of scientific 

work as a manuscript. 

Thesis for the Doctor of Philosophy degree in Information Technology, specialty 122 

Computer Science. Technology". Taras Shevchenko National University of Kyiv, Kyiv, 2025. 

The relevance of research on the management of personal data flows of subjects of the 

educational environment in the context of digitalization is due to the rapid development of 

digital technologies, which are changing approaches to the processing and protection of 

personal data in education. In the modern world, educational institutions are faced with 

increasing information flows containing the personal data of students, teachers, and 

employees. Effective management of these flows is key to maintaining the stability and 

security of the entire educational process. Digitalization in the field of education opens up 

new opportunities for optimizing educational processes, makes personalized learning 

possible, and contributes to the globalization of education. However, along with these 

advantages, new challenges also arise, in particular, a significant risk of breach of 

confidentiality and unauthorized use of personal data. Managing the risks of leakage of 

personal data is one of the elements of supporting the stable operation of educational 

environments and maintaining trust in them. The transformation of the educational 

environment towards digitalization requires not only data processing but also ensuring their 

protection at all stages. In this regard, the development of reliable models and methods and 

information technology for managing personal data flows becomes a necessity. 

Special attention should be paid to the discrepancy between the growing volume of 

data flows and the available technical means of storage. The lack of principles for managing 

the storage of such flows can lead to a decrease in the effectiveness of management decisions 

in the educational environment, as well as to security and information security risks. 

Therefore, the issue of modeling the storage management of data flows in the educational 
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environment, based on the prediction of hardware requirements and the assessment of the 

indicative advantages of storing data flows, is timely. 

Research and implementation of modern information technologies for managing 

personal data flows is one of the identified areas of development of the educational 

environment in the context of digital transformation. The development of specialized models 

is aimed not only at increasing the efficiency of storing data flows but also at ensuring their 

protection at all stages of the life cycle. Information technology based on such approaches 

will allow achieving a new level of automation and reliability in personal data management. 

This will contribute to improving the quality of the educational process, preserving the 

confidentiality of participants, and ensuring the security of information systems. 

This topic is also important because it requires compliance with regulatory 

requirements for the protection of personal data, such as the General Data Protection 

Regulation (GDPR) in the European Union and other Ukrainian laws. Educational institutions 

that do not provide an adequate level of data security risk losing the community's trust and 

incurring financial losses through fines. 

Theoretical and applied aspects of developing a method, models and algorithms for 

managing information flows in the context of digitalization of the educational sphere in order 

to increase the level of security of the educational process are presented in the works: P. 

Petrov, I. Kuyumdzhiev, Susanti, Ani Widyawati, Svitlana Bader, Alla Oleksiienko, 

Kochkareva I. V., Cramarenco R. E., Burcă-Voicu M. I., Martyniuk O.O., Martyniuk O.S, 

Zhen-Yu Wu, Gunawan D., Mambo M., Fengjun Li, Xukai Zou, J. Ma, Mygal V., Lovecek T., 

Ristvej J., Minzhu Zhang. All this indicates the feasibility of managing personal data flows in 

the educational environment in the context of digitalization in the form of a software solution. 

Thus, research in this area is not only relevant but also has the potential to introduce 

new practices and policies in data management that are critical to the development of the 

educational sphere and society as a whole. This research suggests solutions that can be 

applied across multiple sectors, integrating into broader information security and risk 

management strategies in the context of digital transformation. 
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There is a pressing scientific and applied problem related to the creation and 

application of models and methods for managing flows of personal data in the educational 

environment in the digitalized environment. This problem aims to increase the security of 

participants' personal information in the educational process and ensure high-quality and 

effective mechanisms for increasing the confidentiality of such a process, taking into account 

risks and challenges. 

Because of this, an analysis was conducted, the results of which showed that with the 

development of digital technologies, the volume of data collected about participants in the 

educational process is rapidly growing. This includes information on academic achievements, 

behavioral data in educational systems, personal data of students and teachers, data on 

interaction with educational platforms, as well as administrative data. Such accumulation of 

information is distinguished by its complexity and volume, setting before education systems 

the task of constantly improving management practices and data storage technologies. 

Although this data is crucial for analyzing and improving the quality of education, its storage 

and processing carry risks associated with data leaks and unauthorized access. 

The increase in the volume of data creates the need for its effective management, as 

unauthorized use of such data can have serious consequences for both individual participants 

in the educational process and institutions as a whole. Despite various approaches to 

information security, such as encryption, network protocol protection, and user 

authentication, they mostly focus on protecting the data already collected and its transmission 

channels. 

In contrast, the concept of anonymization offers not only protection but also prevention 

of leaks, as the data becomes unrecognizable from the very beginning. This means that data 

that can be useful for educational analysts, researchers, and administrators cannot be 

associated with specific individuals, which greatly complicates the possibility of their 

unauthorized use. In particular, having studied this area in detail, it is worth noting that 

anonymization methods can include substitution techniques, pseudonym generation, 

aggregation, and other ways of changing the data structure. This allows you to preserve 
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information that is important for educational analysis while maintaining the privacy of 

individuals. 

However, the analysis shows that anonymization is not a widespread approach in the 

field of education. A significant part of educational institutions still does not have clear 

methods for its implementation, which is a consequence of the lack of sufficient research and 

documented examples of the successful use of such approaches. As a result, educational 

institutions are often limited to standard protection methods that do not provide a sufficient 

level of security in the modern digital world. 

In addition, the implementation of anonymization methods faces technical and 

organizational challenges due to the lack of a systemic vision and standards in this area. It is 

critically important for educational institutions to have unified approaches and tools that can 

be integrated into existing learning management systems. This would allow for effective data 

protection using the latest technologies and techniques. 

All this indicates the need to develop models and methods that would allow 

educational institutions to implement the management of personal data flows of subjects 

of the educational environment in the conditions of digitalization at all stages of data 

storage and processing. In particular, such models and methods should take into account 

different levels of data confidentiality, types of educational systems, as well as technological 

capabilities of specific educational institutions. 

The purpose of this research work is to increase the efficiency of managing personal 

data flows in the educational environment in the conditions of digitalization by developing 

models, methods, and information technology for the protection of the personal information 

of participants in the educational process. 

Research in this direction will also contribute to trust between participants in the 

educational process, including students, teachers, and administration while ensuring 

compliance with modern information security standards. 

To achieve these goals, it is necessary to solve several scientific and applied tasks: 
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● analysis of existing approaches to managing information flows in the educational 

environment in the context of digitalization; 

● development of a concept for managing personal data flows in the context of 

digitalization of the educational sphere, based on a model of information flows and 

information interactions in the digitalized educational sphere; 

● formation of a model for managing the storage of data flows in the educational 

environment; 

● propose a model of personal data leakage risks during information interaction in 

the digitalized educational environment; 

● development of a method for managing personal data flows in the context of 

digitalization of the educational sphere; 

● development, application of information technology for managing personal data 

flows in the educational environment in the context of digitalization, and determination of its 

effectiveness. 

Research within the framework of this work will be based on existing current 

developments in the field of education, and information protection, in particular, 

anonymization of personal information data. It is planned to analyze in detail modern 

methods and tools that have already been applied in other areas, to adapt them to the 

educational context. In addition, the developed methodology for data anonymization will be 

implemented within one of the large existing educational platforms. This allows not only to 

verify the effectiveness of the proposed approaches but also to gain valuable practical 

experience that can be used to further improve the data protection system in the educational 

sphere. 

Thus, the paper analyzes existing approaches to managing information flows in the 

educational environment in the context of digitalization. In particular, the work in the 

following areas is analyzed: the impact of digitalization on information flows in the 

educational sphere, existing approaches to managing information flows in the digitalized 

educational sphere, existing models and information solutions for protecting personal data in 
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the digitalized educational sphere, problematic tasks of managing information flows in the 

digitalized educational sphere and the use of anonymization to protect personal data in 

information flows in the educational sphere. 

A concept for managing personal data flows in the context of digitalization of the 

educational sphere has been developed. In the context of this, a scheme of information flows 

of the digitalized educational environment in the context of the distribution of personal data 

of its stakeholders has been created and described in detail. The main stakeholders of 

information interaction in the digitalized educational sphere have been identified. After that, 

based on the analysis of information interactions in the digitalized educational environment 

and the formation of categories of stakeholders in the educational process, a model of 

information interaction in the digitalized educational sphere was developed. Having received 

a sufficient information basis, a model for determining the leakage of personal data of 

digitalized information interaction was built. This model allows us to understand the main 

points of control of personal data flows. 

A model of risks of personal data leakage in information interaction in the digitalized 

educational environment was created. The model demonstrates the zone of occurrence of risk 

events of personal data leakage. In addition, an expert assessment of the causes of personal 

information leakage and its possible consequences was carried out. After that, the main 

probable causes of personal data leakage events were identified. 

Having understood the main risks associated with the leakage of personal data of 

stakeholders of digitalized education, principles were created to minimize the distribution of 

personal data of participants in the educational process. 

The next step was the formation of a model for managing the storage of data flows in 

the educational environment. The model makes it possible to prepare for deciding on the 

location of an educational institution's information flows, which is an important factor from 

the point of view of protecting the personal information of stakeholders in the educational 

process. 
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Personal data flow management models have been created in the context of the 

digitalization of the educational sphere. These include a model of anonymization of 

stakeholders' personal data in information flows during information interaction in a 

digitalized educational environment, as well as a model of anonymization of stakeholders' 

personal data in information flows during information interaction in a digitalized educational 

environment. These models demonstrate which data should leave the boundaries of the digital 

system of the educational institution and which should not. The anonymization model also 

shows what information will be returned to the educational institution. In turn, the 

digitalization model describes the rules of information interaction when external platforms 

request data de-anonymization. 

A method of managing personal data flows in the context of digitalization of the 

educational sphere has been developed. The method describes in detail the implementation 

and use of software for anonymization and de-anonymization of personal information of the 

main information objects of the educational space (Student, Teacher, Administrator, and 

others). Within the framework of the created method, the following was done: 

● an algorithm for anonymizing the personal data of stakeholders of digitalized 

education was created, which step by step describes each stage of creating and integrating an 

anonymization service into the digital data management system of the educational institution, 

starting with planning and ending with creating final reports; 

● an algorithm for deanonymizing the personal data of stakeholders of digitalized 

education was created, which in turn describes the steps that must be taken to develop and 

implement a deanonymization service into the digital management system of the educational 

institution; 

● a general scheme for implementing anonymization and deanonymization of 

personal data in the information space of digitalized education was created and described; 

● a method for anonymizing personal data in the interaction of elements of the 

information space of digitalized education was developed and described in detail; it can be 
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used separately from the general method, but in most cases, anonymization does not make 

sense without deanonymization; 

● a method of deanonymization of personal data in the interaction of elements of 

the information space of digitalized education was created, which allows the implementation 

of a deanonymization service, but it has meaning only if anonymization has been previously 

implemented; 

● the methods of anonymization and deanonymization of personal data were 

combined and based on them a method of simultaneous implementation of anonymization 

and deanonymization of personal data in the interaction of elements of the information space 

of digitalized education was obtained. 

An information technology for managing flows of personal data of the educational 

environment in the conditions of digitalization was developed and applied and its 

effectiveness was determined. In particular, it was: 

● created an information technology architecture for anonymization and 

de-anonymization of personal data of stakeholders of digitalized education, which includes a 

general scheme of the information technology architecture, requirements for the components 

of the information technology architectural solution, and the database structure; 

● software for anonymization and deanonymization of personal data of 

stakeholders of digitalized education was implemented; 

● information technology for anonymization and deanonymization of personal data 

was applied; 

● an assessment of the effectiveness of the application of information technology 

for managing personal data flows in the educational environment in the context of 

digitalization was carried out. 

Keywords: management, personal data, data flows, risk identification, anonymization, 

de-anonymization, personal data protection, recommendations for personal data protection, 

information transfer, classification of information flows, information threats, decision 

support, data flow placement, risk reduction of loss, information technology.  
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?5@54020B8AO 45@602=8< >@30=0< 01> @53C;OB>@0<. 

"B65, 2AB0=>2;5=>, I> 3;>10;ь=> 0B><0@=>N >48=8F5N >1<V=C V=D>@<0FVW C FV9 

30;C7V є =02G0;ь=89 70:;04 01> WE >1’є4=0=0 <5@560. �;>10;ь=>N B0 =09<5=H 

@53C;ь>20=>N AB>@>=>N, O:0 A?>6820є, >?@0Fь>2Cє B0 >1<V=NєBьAO ?5@A>=0;ь=>N 

V=D>@<0FVєN 74>1C20GV2 >A2VB8, 28:;040GV2 V V=H8E >AV1 70;CG5=8E C =02G0;ь=><C 

?@>F5AV є 7>2=VH=V 5;5:B@>==V ?;0BD>@<8 B0 V=D>@<0FV9=V A8AB5<8. 

 

2.1.3  >45;ь V=D>@<0FV9=>W 270є<>4VW B0 ?>B>:V2 40=8E C 4V468B0;V7>20=V9 >A2VB=V9 

AD5@V 

 

!0 >A=>2V 0=0;V7C V=D>@<0FV9=8E 270є<>4V9 B0 ?>B>:V2 40=8E C 4V468B0;V7>20=><C 

>A2VB=ь><C A5@54>28IV B0 287=0G5=8E AB59:E>;45@0E >A2VB=ь>3> ?@>F5AC AD>@<>20=> 

<>45;ь V=D>@<0FV9=>W 270є<>4VW B0 ?>B>:V2 40=8E C 4V468B0;V7>20=V9 >A2VB=V9 AD5@V. 

%E5<0B8G=5 7>1@065==O B0:>W <>45;V =02545=> =0 @8A. 2.2. 
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$8A. 2.2. %E5<0B8G=0 <>45;ь V=D>@<0FV9=>W 270є<>4VW B0 ?>B>:V2 40=8E 2 

>A2VB=ь><C A5@54>28IV 2 C<>20E 4V468B0;V70FVW  

/: 284=> =0 @>7@>1;5=V9 AE5<V ?>B>:8 40=8E <0NBь 465@5;> 40=8E V A?>6820G0. 

�65@5;>< 40=8E ?@8 V=D>@<0FV9=V9 270є<>4VW C 4V468B0;V7>20=><C >A2VB=ь><C 

A5@54>28IV є =02G0;ь=89 70:;04. %?>6820G0<8 40=8E <>6CBь 1CB8 @V7=>3> @>4C 

7>2=VH=V A5@2VA8 V=B53@0FVN 7 O:8<8 2AB0=>2;5=> =02G0;ь=8< 70:;04><. �07CNG8Aь =0 

Fь><C, 287=0G5=>, I> ?>тік да=их 2 4V468B0;V7>20=><C >A2VB=ь><C A5@54>28IV 3 F5 
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AC:C?=VABь 4V9, O:V 70AB>A>2CNBьAO 4> F8D@>28E 40=8E 7 <5B>N ?5@540GV 40=8E 2V4 

465@5;0 4> >B@8<C20G0, :V=F52>N FV;;N O:>W є 70157?5G5==O >B@8<0==O 2V4 A?>6820G0 

?52=>3> A5@2VAC. #@8 B0:V9 V=D>@<0FV9=V9 270є<>4VW ?>BV: 40=8E <>65 <VAB8B8 2 A>1V 

@V7=>3> B8?C 5B0?8 @>1>B8 7 40=8<8: ?5@540G0, B@0=AD>@<0FVO, 715@565==O B>I>. 

/: 284=> 7V AE5<8 (@8A. 2.2) VA=Cє :V;ь:0 B8?V2 7>2=VH=VE A?>6820GV2 40=8E 7 

O:8<8 <>65 V=B53@C20B8Aь =02G0;ь=89 70:;04. &>6, 284V;5=> FV B8?8 B0 >?8A0=> 5B0?8 

G5@57 O:V <>6CBь ?@>E>48B8 40=V C ?>B>FV 40=8E ?@8 V=D>@<0FV9=V9 270є<>4VW 7 B0:8<8 

B8?0<8 7>2=VH=VE A5@2VAV2 (B01;. 2.1). 

&01;8FO 2.1. &8?8 7>2=VH=VE A?>6820GV2 40=8E B0 5B0?8 ?>B>:C 40=8E 

№ �>2=VH=V9 A?>6820G 40=8E �B0?8 G5@57 O:V ?@>E>4OBь 40=V 

1 #@>AB0 7>2=VH=O ?;0BD>@<0 #5@540G0 40=8E, >1@>1:0 40=8E 

2 �>2=VH=O ?;0BD>@<0 7V 

AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 715@565==O 

40=8E 

3 %E>28I5 40=8E #5@540G0 40=8E, 715@565==O 40=8E 

4 �@>:5@ 40=8E #5@540G0 40=8E, >1@>1:0 40=8E, 715@565==O 

40=8E, =0ABC?=V ?5@540GV, >1@>1:8 B0 

715@565==O 40=8E 

/: 284=> 7 B01;8FV V=D>@<0FV9=0 270є<>4VO >A2VB=ь>W CAB0=>28 7 @V7=8<8 B8?0<8 

7>2=VH=VE A5@2VAV2 E0@0:B5@87CєBьAO @V7=8< =01>@>< 5B0?V2, O:V ?@>E>4OBь 40=V. �030;>< 

<>6=0 284V;8B8 B@8 WE 2848: 

1) #5@540G0 40=8E 3 B>1B> F8D@>25 B@0=A?>@BC20==O 40=8E 2V4 465@5;0 4> 

>B@8<C20G0. /: 707=0G0;>Aь @0=VH5 465@5;>< 70728G09 є =02G0;ь=89 70:;04. �;5 є V 

28=OB>:, O:I> V=B53@0FVO 7 7>2=VH=V< A5@2VA>< 28<030є 4>40B:>2>3> ?5@5B2>@5==O 

40=8E G8 V=H>W ?@><V6=>W @>1>B8 7 =8<8, B> 70AB>A>2CNBьAO 1@>:5@8 40=8E. ' Fь><C 

28?04:C, 72VA=>, 3>;>2=8< 465@5;>< 40=8E є =02G0;ь=89 70:;04, 0465 A0<5 2V= 
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?>H8@Nє 40=V 7 1@>:5@><, 0;5 4;O B@5Bь>W AB>@>=8, B>1B> :V=F52>3> =02G0;ь=>3> 

A5@2VAC, O:89 28<030є B@0=AD>@<>20=8E 40=8E 465@5;>< 1C45 A0<5 1@>:5@. 

2) "1@>1:0 40=8E. "1@>1:0 <>65 1CB8 @V7=8E 284V2, O: B> ?5@5B2>@5==O 2 

V=H89 D>@<0B, D>@<C20==O 7 >B@8<0=8E 40=8E 5;5:B@>==8E ;8ABV2 B0 1030B> V=H>3>. 

3) �15@565==O 40=8E. �15@565==O <>65 2V41C20B8Aь ?@>AB> C D09;, 107C 40=8E 

G8 C AE>28I5 1C4ь-O:>3> V=H>3> 284C. �2VA=>, 1V;ьHVABь A5@2VAV2 =5 715@V30NBь CAN 

>B@8<0=C V=D>@<0FVN, 70728G09 715@V30єBьAO ;8H5 206;820 G0AB8=0 40=8E. �0@B> 

707=0G8B8, I> 45O:V A5@2VA8, 4>40B:>2> 715@V30NBь AB0B8AB8:C AD>@<>20=C 7 

28:>@8AB0==O< >B@8<0=8E 40=8E. 

"A:V;ь:8, O: 287=0G5=> @0=VH5, ?@8 C?@02;V==V ?>B>:0<8 40=8E >4=8< 7 

=093>;>2=VH8E 70240=ь є 70157?5G5==O 28A>:>3> @V2=O 70E8I5=>ABV 40=8E, B><C 

7>A5@5465=> C203C A0<5 =0 Fь><C 0A?5:BV. $>7@0EC=>: >FV=:8 =5157?5G=>ABV 5B0?C C 

?>B>FV 40=8E 7 B>G:8 7>@C 28B>:C ?5@A>=0;ь=8E 40=8E 70?@>?>=>20=> 74V9A=N20B8 70: 

     (2.1) Āā = ā * Ā
45 DE 3 >FV=:0 =5157?5:8 28B>:C ?5@A>=0;ь=8E 40=8E =0 5B0?V ?>B>:C 40=8E; 

V 3 2@07;82VABь 4> 28B>:C ?5@A>=0;ь=8E 40=8E =0 5B0?V ?>B>:C 40=8E; 

U 3 A?V22V4=>H5==O :V;ь:>ABV ?5@A>=0;ь=8E 4> 7030;ь=>W :V;ь:>ABV 40=8E =0 5B0?V 

?>B>:C 40=8E; 

�@07;82VABь 4> 28B>:C ?5@A>=0;ь=8E 40=8E V =0 5B0?V ?>B>:C ?5@A>=0;ь=8E 40=8E 

<>65 1CB8 >FV=5=0 @V7=8<8 H;OE0<8. &0:C >FV=:C <>65 40B8 7V1@0=0 3@C?0 5:A?5@BV2, 

72VB 7>2=VH=ь>W 0C48B>@Aь:>W :><?0=VW B>I>. 

�;O 287=0G5==O 2V4=>A=>W >FV=:8 =5157?5:8 ?>B>:C 40=8E 2 :>=B5:ABV 28B>:C 

?5@A>=0;ь=8E 40=8E 22545=> D>@<C;C: 

, i = 1…n,   (2.2) Ā� = Ā * � * ÿ=1
Ą∑ Āāÿ

45 DP 3 2V4=>A=0 >FV=:0 =5157?5:8 ?>B>:C 40=8E 2 :>=B5:ABV 28B>:C ?5@A>=0;ь=8E 

40=8E; 



65 

D 3 A?V22V4=>H5==O A5@54=ь>W :V;ь:>ABV 40=8E C ?>B>FV 40=8E 4> A5@54=ь>W 

:V;ь:>ABV 40=8E CAVE ?>B>:V2 40=8E =02G0;ь=>3> 70:;04C; 

I 3 A?V22V4=>H5==O V=B5=A82=>ABV ?>B>:C 40=8E 4> V=B5=A82=>ABV CAVE ?>B>:V2 

40=8E =02G0;ь=>3> 70:;04C; 

DEi 3 >FV=:0 =5157?5:8 28B>:C ?5@A>=0;ь=8E 40=8E =0 і-<C 5B0?V ?>B>:C 40=8E 

(2.1); 

n 3 :V;ь:VABь 5B0?V2 G5@57 O:V ?@>E>4OBь 40=V C ?>B>FV 40=8E. 

�=B5=A82=VABь ?>B>:C 40=8E I @>7@0E>2CєBьAO O: A?V22V4=>H5==O :V;ь:>ABV 

70?CA:V2 Fь>3> ?>B>:C 40=8E 2V4=>A=> :V;ь:>ABV 70?CA:V2 CAVE ?>B>:V2 40=8E >A2VB=ь>W 

CAB0=>28 70 ?52=89 G0A>289 2V4@V7>:. +0A>289 2V4@V7>: 2818@0єBьAO V=482V4C0;ь=> 4;O 

:>6=>3> 70:;04C B0:8< G8=><, I>1 O:><>30 B>G=VH5 2@0EC20B8 :V;ь:VABь 70?CA:V2 CAV 

VA=CNG8E ?>B>:V2. 

%C<0@=C >FV=:C 2@07;82>ABV ?>B>:V2 40=8E 4> 28B>:C ?5@A>=0;ь=8E 40=8E ?@8 

V=D>@<0FV9=8E 270є<>4V9 =02G0;ь=>3> 70:;04C C 4V468B0;V7>20=V9 >A2VB=V9 AD5@V <>6=0 

28@078B8 D>@<C;>N: 

, j = 1…m,    (2.3) þĀ = Ā=1
ă∑ Ā�Ā

45 SD 3 >FV=:0 2@07;82>ABV ?>B>:V2 40=8E =02G0;ь=>3> 70:;04C 4> 28B>:C 

?5@A>=0;ь=8E 40=8E; 

DPj 3 2V4=>A=0 >FV=:0 =5157?5:8 j-3> ?>B>:C 40=8E 2 :>=B5:ABV 28B>:C 

?5@A>=0;ь=8E 40=8E (2.2); 

m 3 :V;ь:VABь ?>B>:V2 40=8E =02G0;ь=>3> 70:;04C. 

"B65, 4;O 287=0G5==O G8 є V=D>@<0FV9=V 270є<>4VW =02G0;ь=>W CAB0=>28 2 

:>=B5:ABV 4V468B0;V7>20=>W >A2VB=ь>W AD5@8 ?>2=VABN 157?5G=8<8 70AB>A>2CєBьAO 

D>@<C;0 (2.3). /:I> @>7@0E>20=5 7=0G5==O 70 2.3 1V;ьH5 =C;O, F5 >7=0G0є I> ?>B>:8 

40=8E, O:V 70157?5GCNBь V=B53@0FVN =02G0;ь=>3> 70:;04C 7 7>2=VH=V<8 A5@2VA0<8 =5 є 

157?5G=8<8. +8< 7=0G5==O є 1V;ьH8<, B8< 1V;ьH A5@9>7=V 70E>48 7 ?>A8;5==O 157?5:8 

?>B@V1=> 70AB>AC20B8 4> ?>B>:V2 40=8E. 
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�;O 287=0G5==O O:V 7 ?>B>:V2 40=8E є =091V;ьH =570E8I5=8<8 70AB>A>2CєBьAO 

D>@<C;0 (2.2). "B@8<02H8 2V4=>A=V >FV=:8 =5157?5:8 28=8:=5==O ?>4V9 28B>:C 

?5@A>=0;ь=8E 40=8E C :>6=><C ?>B>FV 40=8E, ?>B@V1=> @>7AB028B8 ?@V>@8B5B8 

2V4?>2V4=> 4> >B@8<0=8E 7=0G5=ь. /:I> 9<>2V@=VABь 28=8:=5==O 28B>:C ?5@A>=0;ь=8E 

40=8E є 1V;ьH>N 2V4 =C;O, B> B0:89 ?>BV: ?V4;O30є ?V428I5==N @V2=O 70E8I5=>ABV. +8< 

1V;ьH0 @>7@0E>20=0 >FV=:0, B8< ?@V>@8B5B=VH>N є @>1>B0 7 ?>A8;5==O 70E8I5=>ABV 

40=8E =0 Fь><C ?>B>FV 40=8E. 

�0?@>?>=>20=> ?@8:;04 70AB>AC20==O @>7@>1;5=>W <>45;V 7 28:>@8AB0==O< 40=8E 

=01;865=8E 4> @50;ь=>W A8BC0FVW >4=>3> 7 =02G0;ь=8E 70:;04V2. +5@57 28<>3C 465@5;0 

V=D>@<0FVW 4> :>=DV45=FV9=>ABV B0 0=>=V<=>ABV 40=V 735=5@>20=> HBCG=>. &><C 40=V =5 є 

@50;ь=8<8, 0;5 2>=8 O2;ONBьAO =01;865=8<8 4> B0:8E. � B01;8FV 2.2 7>1@065=> 

?5@5;V: ?>B>:V2 40=8E =02G0;ь=>3> 70:;04C B0 CAV =5>1EV4=V 40=V ?> :>6=><C 7 =8E. 

&0:>6 70 D>@<C;>N (2.1) @>7@0E>20=> @V25=ь =5157?5:8 :>6=>3> 5B0?C F8E ?>B>:V2. 

&01;8FO 2.2. �0=V ?>B>:C <=02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O ?;0BD>@<0 1= 

!02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O ?;0BD>@<0 1 

�B0? V U DE 

#5@540G0 40=8E 0,1 0,4 0,04 

"1@>1:0 40=8E 0,2 0,4 0,08 

%C<0@=0 =5157?5:0 CAVE 5B0?V2: 0,12 

&01;8FO 2.3. �0=V ?>B>:C <=02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O ?;0BD>@<0 2= 

!02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O ?;0BD>@<0 2 

�B0? V U DE 

#5@540G0 40=8E 0,1 0,5 0,05 
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"1@>1:0 40=8E 0,2 0,5 0,1 

%C<0@=0 =5157?5:0 CAVE 5B0?V2: 0,15 

&01;8FO 2.4. �0=V ?>B>:C <=02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 

40=8E 1= 

!02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 40=8E 1 

�B0? V U DE 

#5@540G0 40=8E 0,1 0,6 0,06 

"1@>1:0 40=8E 0,2 0,5 0,1 

�15@565==O 40=8E 0,4 0,5 0,2 

%C<0@=0 =5157?5:0 CAVE 5B0?V2: 0,36 

&01;8FO 2.5. �0=V ?>B>:C <=02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E 2= 

!02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 40=8E 2 

�B0? V U DE 

#5@540G0 40=8E 0,1 0,6 0,06 

"1@>1:0 40=8E 0,3 0,5 0,15 

�15@565==O 40=8E 0,5 0,5 0,25 

%C<0@=0 =5157?5:0 CAVE 5B0?V2: 0,46 

&01;8FO 2.6. �0=V ?>B>:C <=02G0;ь=89 70:;04 3 1@>:5@ 40=8E 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E 3= 
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!02G0;ь=89 70:;04 3 1@>:5@ 40=8E 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 40=8E 3 

�B0? V U DE 

#5@540G0 40=8E 0,1 0,5 0,05 

"1@>1:0 40=8E 0,2 0,5 0,1 

�15@565==O 40=8E 0,2 0,5 0,1 

#5@540G0 40=8E 0,1 0,6 0,06 

"1@>1:0 40=8E 0,3 0,6 0,18 

�15@565==O 40=8E 0,4 0,6 0,24 

%C<0@=0 =5157?5:0 CAVE 5B0?V2: 0,73 

/: 284=> 7 40=8E, є 420 ?>B>:8 B8?C <=02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O 

?;0BD>@<0=, 420 B8?C <=02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 40=8E= 

B0 >48= 70 CG0ABV 1@>:5@0 <=02G0;ь=89 70:;04 3 1@>:5@ 40=8E 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E=. � B01;8FV 2.7 2:070=> 2V4=>A=V >FV=:8 V=B5=A82=>ABV ?>B>:V2 B0 

:V;ь:>ABV 40=8E C =8E. &0:>6 @>7@0E>20=> >FV=:C =5157?5:8 :>6=>3> ?>B>:C 40=8E 70 

D>@<C;>N (2.2). 

&01;8FO 2.7. "FV=:8 V=B5=A82=>ABV ?>B>:V2, :V;ь:>ABV 40=8E C =8E B0 AC<0@=0 

>FV=:0 WE =5157?5:8 

#>BV: 40=8E D I DP 

!02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O 

?;0BD>@<0 1 

0,1 0,2 0,0024 

!02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O 0,1 0,1 0,0015 
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?;0BD>@<0 2 

!02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E 1 

0,3 0,2 0,0216 

!02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E 2 

0,2 0,2 0,0184 

!02G0;ь=89 70:;04 3 1@>:5@ 40=8E 3 7>2=VH=O 

?;0BD>@<0 7V 715@V30==O< 40=8E 3 

0,3 0,3 0,0657 

�0AB>AC202H8 >B@8<0=V >FV=:8, ?V4@0E>20=> >FV=:C 2@07;82>ABV ?>B>:V2 40=8E 

=02G0;ь=>3> 70:;04C 4> 28B>:C ?5@A>=0;ь=8E 40=8E 70 D>@<C;>N (2.3) – SD = 0,1096. 

"B@8<0=5 7=0G5==O є 1V;ьH8< 70 =C;ь, 2V4?>2V4=> V=D>@<0FV9=V 270є<>4VW =02G0;ь=>3> 

70:;04C =5 є ?>2=VABN 157?5G=8<8 B0 28<030NBь 70AB>AC20==O ?52=8E 70E>4V2 7 

?V428I5==O @V2=O WE 157?5:8. 

� B01;8FV 2.7 284=>, I> 2 ?5@HC G5@3C C203C 20@B> 725@=CB8 =0 ?>BV: 40=8E 

<=02G0;ь=89 70:;04 3 1@>:5@ 40=8E 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 40=8E 3=, 

0465 >FV=:0 9>3> =5157?5:8 є =0928I>N B0 ACBBє2> ?5@52060є >FV=:8 V=H8E ?>B>:V2. 

-> >7=0G0є, I> ?>B>:8 40=8E 70 CG0ABN 1@>:5@0 40=8E 28<030NBь 1V;ьH C206=>3> B0 

>15@56=>3> 70AB>AC20==O. 

�@V< B>3>, ?><VB=>, I> ?>B>:8 40=8E O:V ?5@5410G0NBь 5B0? 715@565==O 40=8E C 

107V 40=8E 7>2=VH=ь>3> A?>6820G0 40=8E <=02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 

715@V30==O< 40=8E= 1 B0 <=02G0;ь=89 70:;04 3 7>2=VH=O ?;0BD>@<0 7V 715@V30==O< 

40=8E 2= є ACBBє2> =5157?5G=8<8 2V4=>A=> B0:8E 65, 0;5 157 715@565==O 40=8E 

<=02G0;ь=89 70:;04 3 ?@>AB0 7>2=VH=O ?;0BD>@<0 1= B0 <=02G0;ь=89 70:;04 3 ?@>AB0 

7>2=VH=O ?;0BD>@<0 2=. -> ?>:07Cє 206;82VABь 2V4ACB=>ABV 715@565==O ?5@A>=0;ь=8E 

40=8E :>@8ABC20GV2 C AE>28I0E AB>@>==VE A5@2VAV2 2 :>=B5:ABV ?V428I5==O @V2=O 
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?@>є:BV2. 

● �>40B:>2V 7=0==O B0 A5@B8DV:0FVW 3 A5@B8DV:0FVW 7 :>=:@5B=8E <>2 

?@>3@0<C20==O G8 B5E=>;>3V9. 

�@C?0 5:A?5@BV2 C AD5@V 70E8ABC 40=8E: 

● %5@54=V9 2V: 3 38 @>:V2. 

● �>A2V4 @>1>B8 3 8 @>:V2 C @>7@>1FV B0 2?@>20465==V AB@0B53V9 70E8ABC 

40=8E. 

● "A2VB0 3 10:0;02@ B0 <03VAB@8. 

● �>40B:>2V 7=0==O B0 A5@B8DV:0FVW 3 A5@B8DV:0FVW =0 7@07>: CISSP G8 CISM. 

�@C?0 <5=5465@V2: 

● %5@54=V9 2V: 3 42 @>:8. 

● "A2VB0 3 <03VAB@8. 

● �>A2V4 @>1>B8 3 6-8 @>:V2 2 C?@02;V==V ?@>є:B0<8 B0 :><0=40<8. 

● �>40B:>2V 7=0==O B0 A5@B8DV:0FVW 3 A5@B8DV:0FVW C AD5@V C?@02;V==O 

?@>є:B0<8. 

�@C?0 N@8ABV2: 

● %5@54=V9 2V: 3 36 @>:V2. 

● "A2VB0 3 <03VAB@8. 

● �>A2V4 @>1>B8 3 5-7 @>:V2 C AD5@V ?@02>2>3> 70E8ABC V=D>@<0FVW, 

:>=AC;ьBC20==O 7 ?8B0=ь 4>B@8<0==O 70:>=>402AB20. 

#VA;O D>@<C20==O 3@C? ?5@H5 70240==O< 5:A?5@BV2 3 287=0G8B8 3>;>2=V @878:>2V 

?>4VW 28B>:C ?5@A>=0;ь=>W V=D>@<0FVW AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8. �C;8 

287=0G5=V =0ABC?=V :@8B8G=V @878:>2V ?>4VW 28B>:C 40=8E: 
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● �8BV: ?5@A>=0;ь=8E 40=8E ?@8 7G8BC20==V 7>2=VH=V<8 A?>6820G0<8. 

● �8BV: ?5@A>=0;ь=8E 40=8E 7 1078 40=8E A5@2VAV2 7>2=VH=VE A?>6820GV2. 

● !5A0=:FV>=>20=5 ?>H8@5==O 40=8E 7>2=VH=V< A?>6820G5< =0 V=HV 

?;0BD>@<8. 

● �8BV: ?5@A>=0;ь=8E 40=8E G5@57 4VW ?5@A>=0;C 7>2=VH=ь>W 

:><?0=VW-A?>6820G0 40=8E. 

!0 =0ABC?=><C 5B0?V 5:A?5@B8 287=0G8;8 =091V;ьH 9<>2V@=V ?@8G8=8 28=8:=5==O 

B0:8E @878:>28E ?>4V9: 

● #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0<. 

● �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 AB>@>=0<8. 

● !87ь:89 @V25=ь 70E8ABC 1078 40=8E. 

● !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C. 

● �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 ?5@A>=0;C 7>2=VH=VE 

:><?0=V9. 

● !87ь:89 @V25=ь 70E8ABC :0=0;V2 :><C=V:0FVW. 

● �>2=VH=V 0B0:8 7;>2<8A=8:V2. 

● !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 A5@B8DV:0FV9 7>2=VH=ь>3> 0C48BC. 

● �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9. 

● "@5=40 0?0@0B=8E ?>BC6=>AB59 C AC<=V2=8E ?>AB0G0;ь=8:V2. 

● �8:>@8AB0==O ?5@A>=0;ь=>W V=D>@<0FVW 2 FV;OE 7>2=VH=ь>W ?;0BD>@<8 

(@5:;0<0, B5ABC20==O B>I>). 

!0 >A=>2V 5:A?5@B=>3> 0=0;V7C AD>@<>20=> 2V4?>2V4=VABь @878:>28E ?>4V9 28B>:C 

?5@A>=0;ь=8E 40=8E B0 WE 9<>2V@=8E ?@8G8= (B01;. 2.9). 

&01;8FO 2.9. $878:>2V ?>4VW 28B>:C ?5@A>=0;ь=8E 40=8E B0 WE 9<>2V@=V ?@8G8=8 

№ $878:>20 ?>4VO �<>2V@=V ?@8G8=8 

Е1 �8BV: ?5@A>=0;ь=8E 

40=8E ?@8 28G8BFV 

1. #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 

(p1) 
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7>2=VH=V<8 

A?>6820G0<8 

2. !87ь:89 @V25=ь 70E8ABC :0=0;V2 :><C=V:0FVW (p6) 

3. �>2=VH=V 0B0:8 7;>2<8A=8:V2 (p7) 

4. �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9 

(p9) 

Е2 �8BV: ?5@A>=0;ь=8E 

40=8E 7 1078 40=8E 

=02G0;ь=8E A8AB5< 

7>2=VH=VE 

A?>6820GV2 

1. #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 

(p1) 

2. �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 

AB>@>=0<8 (p2) 

3. !87ь:89 @V25=ь 70E8ABC 1078 40=8E (p3) 

4. !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C (p4) 

5. �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 

?5@A>=0;C 7>2=VH=VE :><?0=V9 (p5) 

6. �>2=VH=V 0B0:8 7;>2<8A=8:V2 (p7) 

7. �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9 

(p9) 

8. "@5=40 0?0@0B=8E ?>BC6=>AB59 C AC<=V2=8E 

?>AB0G0;ь=8:V2 (p10) 

Е3 !5A0=:FV>=>20=5 

?>H8@5==O 40=8E 

7>2=VH=V< 

A?>6820G5< 7 V=H8< 

?;0BD>@<0<8 

 

1. #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 

(p1) 

2. �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 

AB>@>=0<8 (p2) 

3. !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C (p4) 

4. �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 

?5@A>=0;C 7>2=VH=VE :><?0=V9 (p5) 

5. �8:>@8AB0==O ?5@A>=0;ь=>W V=D>@<0FVW 2 FV;OE 

7>2=VH=ь>W ?;0BD>@<8 (@5:;0<0, B5ABC20==O B>I>) (p11) 
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6. !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 

A5@B8DV:0FV9 7>2=VH=ь>3> 0C48BC (p8) 

Е4 �8BV: ?5@A>=0;ь=8E 

40=8E G5@57 4VW 

?5@A>=0;C 

7>2=VH=ь>W 

:><?0=VW-A?>6820G0 

40=8E 

1. #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< 

AB>@>=0<(p1) 

2. �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 

AB>@>=0<8 (p2) 

3. !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C (p4) 

4. �>2=VH=V 0B0:8 7;>2<8A=8:V2 (p7) 

5. �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 

?5@A>=0;C 7>2=VH=VE :><?0=V9 (p5) 

6. !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 

A5@B8DV:0FV9 7>2=VH=ь>3> 0C48BC (p8) 

�:A?5@B8 2AB0=>28;8 9<>2V@=VABь 28=8:=5==O :>6=>W 7 ?>4V9 2 A8AB5<V >FV=>: 2V4 

0 4> 10, 45 0 3 =5<>6;820 ?>4VO, 10 3 30@0=B>20=0 ?>4VO. &0:>6 5:A?5@B0<8 1C;0 

2AB0=>2;5=0 >FV=:0 A5@9>7=>ABV =0A;V4:V2 :>6=>W 7 @878:>28E ?>4V9 28B>:C 

?5@A>=0;ь=8E 40=8E (2V4 0 4> 10, 45 0 3 =0A;V4:V2 =5<0є, 10 3 =0A;V4:8 <0:A8<0;ь=> 

:@8B8G=V). *V >FV=:8 72545=V C B01;. 2.10. 

&01;8FO 2.10. �:A?5@B=0 >FV=:0 @878:>28E ?>4V9 28B>:C ?5@A>=0;ь=8E 40=8E B0 WE 

=0A;V4:V2 

№ $878:>20 ?>4VO  >6;82V =0A;V4:8 Ve - 

9<>2V@=VABь 

28=8:=5==O 

@878:>2>W 

?>4VW 

(1-10) 

Re - 

A5@9>7=VABь 

=0A;V4:V2 

28=8:=5==O 

@878:>2>W 

?>4VW (1-10) 
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Е1 �8BV: ?5@A>=0;ь=8E 

40=8E ?@8 28G8BFV 

7>2=VH=V<8 

A?>6820G0<8 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

2 4 

Е2 �8BV: ?5@A>=0;ь=8E 

40=8E 7 1078 40=8E 

=02G0;ь=8E A8AB5< 

7>2=VH=VE A?>6820GV2 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

3 10 

Е3 !5A0=:FV>=>20=5 

?>H8@5==O 40=8E 

7>2=VH=V< 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

1 6 
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A?>6820G5< 7 V=H8< 

?;0BD>@<0<8 

 

45O:8E :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

A5@54=O 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

Е4 �8BV: ?5@A>=0;ь=8E 

40=8E G5@57 4VW 

?5@A>=0;C 7>2=VH=ь>W 

:><?0=VW-A?>6820G0 

40=8E 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 28A>:0 

=87ь:0. 

7 5 

!0ABC?=5 70240==O 5:A?5@BV2 ?>;O30;> C 287=0G5==V 7030;ь=>W >FV=:8 :>6=>W 7 

?@8G8= =0AB0==O @878:>28E ?>4V9 =0 >A=>2V FV==VA=>3> ?V4E>4C [1]. *59 ?V4EV4 4>72>;Oє 

5:A?5@B0< =0 >A=>2V 2;0A=>3> ?@>D5AV9=>3> 4>A2V4C 2@0EC20B8 =5 ;8H5 9<>2V@=VABь 

28=8:=5==O :>=:@5B=8E @878:>28E A8BC0FV9 B0 WE =0A;V4:V2, 0 9 V=HV 4>40B:>2V D0:B>@8 

(B01;. 2.11). 
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&01;8FO 2.11. *V==VA=V >FV=:8 ?@8G8= =0AB0==O @878:>28E ?>4V9 

№ #@8G8=0 @878:>28E ?>4V9 Ce - "FV=:0 (1-10) 

p1 #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 10 

p2 �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 AB>@>=0<8 9 

p3 !87ь:89 @V25=ь 70E8ABC 1078 40=8E 8 

p4 !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C 8 

p5 �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 

?5@A>=0;C 7>2=VH=VE :><?0=V9 

7 

p6 !87ь:89 @V25=ь 70E8ABC :0=0;V2 :><C=V:0FVW 8 

p7 �>2=VH=V 0B0:8 7;>2<8A=8:V2 7 

p8 !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 A5@B8DV:0FV9 

7>2=VH=ь>3> 0C48BC 

5 

p9 �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9 6 

p1

0 

"@5=40 0?0@0B=8E ?>BC6=>AB59 C AC<=V2=8E 

?>AB0G0;ь=8:V2 

1 

p11 �8:>@8AB0==O ?5@A>=0;ь=>W V=D>@<0FVW 2 FV;OE 7>2=VH=ь>W 

?;0BD>@<8 (@5:;0<0, B5ABC20==O B>I>) 

2 

!0 >A=>2V 22545=8E >FV=>: @878:>28E ?>4V9 B0 WE ?@8G8= 22>48BьAO 2 @>73;O4 

G8A;>20 E0@0:B5@8AB8:0 2038 ?@8G8=8 28=8:=5==O @878:>2>W ?>4VW 28B>:C ?5@A>=0;ь=8E 

40=8E MPj (2.4): 

, j = 1, 2, …, 11,  (2.4) ā�Ā = ÿ=1
4∑ (āăÿ * ýăÿ) + ýÿăĀ

45 Vei 3 V<>2V@=VABь =0AB0==V @878:>2>W ?>4VW; 
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Rei 3 A5@9>7=VABь =0A;V4:V2 =0AB0==O @878:>2>W ?@8G8=8; 

Cej 3 FV==VA=0 >FV=:0 ?@8G8=8 28=8:=5==O @878:>2>W ?>4VW 287=0G5=0 5:A?5@B0<8. 

A 3 :>5DVFVє=B ?@82545==O 25;8G8=8 FV==VA=>W >FV=:8 ?@8G8=8 28=8:=5==O 

@878:>2>W ?>4VW Cej 4> 7030;ь=>3> 2?;82C @878:>2>W ?>4VW B0 A5@9>7=>ABV WW =0A;V4:V2, 

O:89 287=0G0єBьAO =0ABC?=8< G8=><:    

     (2.5) ý = Ā=1
11∑ (ÿ=1

4∑ (āăÿ*ýăÿ))
Ā=1
11∑ ÿăĀ

&0:89 281V@ :>5DVFVє=B0 ?@82545==O А 4>72>;Oє 7<5=H8B8 ?5@52060NG89 2?;82 

FV==VA=8E >FV=>: ?@8G8= Cej C ?>@V2=O==V V7 7030;ь=8< 2?;82>< @878:>28E ?>4V9 B0 

A5@9>7=>ABV WW =0A;V4:V2 . āăÿ * ýăÿ
#@8 Fь><C 2AV 25;8G8=8 Vei, Rei, Cej 28:>@8AB>2CNBьAO =>@<0;V7>20=8<8.  

�0AB>AC202H8 D>@<C;C 2.5, >1G8A;5=> 7=0G5==O :>5DVFVє=B0 А = 0.72. 

&0:8< G8=>< 4;O 40=8E 73V4=> 7 B01;8FO<8 2.3, 2.4, 2.5 B0 <0B@8F5N MX, <0B@8FO 

203 ?@8G8= @878:>28E ?>4V9 MP <0B8<5 =0ABC?=89 283;O4: 

 

 ā� = 1. 51  1. 36  0. 88  1. 29  1. 21  0. 66  1. 23  0. 71  0. 81  0. 37  0. 2( )
$57C;ьB0B8 28:>=0==O CAVE =5>1EV4=8E ?V4@0EC=:V2 70 >?8A0=8<8 28I5 

D>@<C;0<8 28@065=> C B01;8FV (B01;. 2.12). 

&01;8FO 2.12. #@8G8=8 @878:>28E ?>4V9 B0 WE 203>20 >FV=:0 

№ !0720 ?@8G8=8 �030 

1 #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 1.51 

2 �18@0==O B0 715@V30==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 

AB>@>=0<8 

1.36 

3 !87ь:89 @V25=ь 70E8ABC 1078 40=8E 0.88 
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4 !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C 1.29 

5 �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 ?5@A>=0;C 

7>2=VH=VE :><?0=V9 

1.21 

6 !87ь:89 @V25=ь 70E8ABC :0=0;V2 :><C=V:0FVW 0.66 

7 �>2=VH=V 0B0:8 7;>2<8A=8:V2 1.23 

8 !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 A5@B8DV:0FV9 

7>2=VH=ь>3> 0C48BC 

0.71 

9 �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9 0.81 

10 "@5=40 0?0@0B=8E ?>BC6=>AB59 C AC<=V2=8E ?>AB0G0;ь=8:V2 0.37 

11 �8:>@8AB0==O ?5@A>=0;ь=>W V=D>@<0FVW 2 FV;OE 7>2=VH=ь>W 

?;0BD>@<8 (@5:;0<0, B5ABC20==O B>I>) 

0.2 

� B01;8FV 2.12 284=>, I> є :V;ь:0 ?@8G8= @878:>28E A8BC0FV9 O:V <0NBь 25;8:C 

203C 2V4=>A=> V=H8E. &>6 =09ACBBє2VH8<8 ?@8G8=0<8 є B0:V: 

1. #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0<. 

2. �18@0==O B0 715@V30==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 AB>@>=0<8. 

3. �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 ?5@A>=0;C 7>2=VH=VE 

:><?0=V9. 

4. !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C. 

5. �>2=VH=V 0B0:8 7;>2<8A=8:V2. 

&0:>6 284=>, I> >G5284=>N ?5@H>?@8G8=>N 28=8:=5==O @878:>28E A8BC0FV9 

28B>:C ?5@A>=0;ь=>W V=D>@<0FVW AB59:E>;45@V2 4V468B0;V7>20=>3> =02G0;ь=>3> 

?@>AB>@C є B5, I> B0:V 40=V ?>H8@NNBьAO 7 B@5BV<8 AB>@>=0<8, B>1B> 7>2=VH=V<8 

=02G0;ь=8<8 ?;0BD>@<0<8 B0 1@>:5@0<8 40=8E. 

�@V< B>3>, 5:A?5@B0<8 >:@5<> 284V;5=> 70AB>AC20==O E<0@=8E B5E=>;>3V9. 

#V4:@5A;5=>, I> >A>1;82C C203C B0:>6 20@B> 725@=CB8 =0 B5, I> 1030B> A5@2VAV2 
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@>7<VICєBьAO 2 E<0@0E. #@8 715@V30==V 40=8E =5 2 ;>:0;ь=V9 <5@56V, 0 2 E<0@V <>6CBь 

1CB8 ?@8ACB=V 4>40B:>2V D0:B>@8. 

 

2.3 #@8=F8?8 <V=V<V70FVW ?>H8@5==O ?5@A>=0;ь=8E 40=8E 2 C<>20E 4V468B0;V70FVW 

>A2VB=ь>W AD5@8 

 

#@>2V2H8 0=0;V7 @878:V2, 2AB0=>2;5=>, I> 3>;>2=>N ?@8G8=>N 28=8:=5==O 

@878:C 28B>:C ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 =02G0;ь=>3> ?@>F5AC є ?>H8@5==O 

B0:8E 40=8E. "B65, 4;O ?V428I5==O @V2=O 70E8I5=>ABV >A2VB=ь>3> ?@>F5AC ?>B@V1=> 

7=878B8 2?;82 Fь>3> D0:B>@C. �2V4A8 28=8:0є ?@028;>, I> 4;O 5D5:B82=>3> >1<V=C 

V=D>@<0FVєN ?>28==0 704>2>;ь=OB8Aь C<>20 ?>H8@5==O ;8H5 <V=V<0;ь=> =5>1EV4=>W 

V=D>@<0FVW. -> 70 A>1>N BO3=5 V <V=V<V70FVN ?>H8@5==O ?5@A>=0;ь=8E 40=8E. 

$>7@>1:0 V 2?@>20465==O ?@8=F8?V2 <V=V<V70FVW ?>H8@5==O ?5@A>=0;ь=8E 40=8E є 

206;828< :@>:>< 4> 157?5G=>W B0 2V4?>2V40;ь=>W 4V468B0;V70FVW >A2VB=ь>W AD5@8, I> 

70157?5GCє 715@565==O :>=DV45=FV9=>ABV B0 4>2V@8 C F8D@>2><C A5@54>28IV. &>6 

AD>@<Cє<> ?@8=F8?8 <V=V<V70FVW ?>H8@5==O ?5@A>=0;ь=8E 40=8E 2 C<>20E 

4V468B0;V70FVW >A2VB=ь>W AD5@8: 

1) #@8=F8? =5>1EV4=>ABV: 

a. �1V@ 40=8E 4;O :>=:@5B=8E FV;59 3 CAB0=>28 ?>28==V 718@0B8 BV;ь:8 BV 

?5@A>=0;ь=V 40=V, O:V =5>1EV4=V 4;O 4>AO3=5==O :>=:@5B=> 287=0G5=8E >A2VB=VE G8 

04<V=VAB@0B82=8E FV;59. !0?@8:;04, 4;O 2545==O =02G0;ь=>3> ?@>F5AC <>6=0 718@0B8 

V=D>@<0FVN ?@> 0:045<VG=V @57C;ьB0B8, 0;5 =5 >1>2'O7:>2> V=D>@<0FVN ?@> >A>18AB5 

68BBO ABC45=B0. 

b. $53C;O@=89 ?5@53;O4 40=8E: ?>B@V1=> ?>ABV9=> ?5@53;O40B8 9 0=0;V7C20B8 

40=V, I> 715@V30NBьAO, I>1 287=0G8B8, O:V 7 =8E 1V;ьH5 =5 є =5>1EV4=8<8 9 <>6CBь 1CB8 

157?5G=> 2840;5=V. 

2) #@8=F8? >1<565==O <5B8: 
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a. +VB:5 D>@<C;N20==O <5B8 71>@C 3 4>FV;ь=> GVB:> 287=0G8B8 B0 4>25AB8 4> 

2V4><0 2AVE CG0A=8:V2, =02VI> 718@0NBьAO 40=V. �;O :>6=>3> B8?C 40=8E <0є 1CB8 

287=0G5=0 :>=:@5B=0 <5B0. 

b. �8:>@8AB0==O BV;ь:8 70 ?@87=0G5==O< 3 701>@>=5=> 28:>@8AB>2C20B8 40=V 

4;O FV;59, 2V4<V==8E 2V4 B8E, 4;O O:8E 2>=8 1C;8 7V1@0=V, 157 73>48 AC1'є:BV2 40=8E. 

3) #@8=F8? >1<565=>3> 4>ABC?C: 

a. �>=B@>;ь 4>ABC?C 3 4>ABC? 4> 40=8E ?>28=5= 1CB8 >1<565=89 ;8H5 B8<8 

>A>10<8, EB> 157?>A5@54=ь> ?>B@51Cє WE 4;O 28:>=0==O A2>WE >1>2’O7:V2, =0?@8:;04, 

04<V=VAB@0B>@0<8 A8AB5<8 G8 157?>A5@54=V<8 28:;040G0<8. 

b. %8AB5<8 C?@02;V==O 4>ABC?>< 3 2?@>2046C20B8 A8AB5<8 :>=B@>;N V 

72VB=>ABV 4>ABC?C, I>1 AB568B8 70 B8<, EB> V :>;8 >B@8<Cє 4>ABC? 4> ?52=8E 40=8E. 

4) #@8=F8? 0=>=V<V70FVW B0 ?A524>=V<V70FVW: 

a. �=>=V<V70FVO 40=8E 3 F5 ?@>F5A B@0=AD>@<0FVW 40=8E B0:8< G8=><, I>1 

V45=B8DV:C20B8 >:@5<8E >AV1 2 =8E 1C;> =5<>6;82>. *5 7=86Cє @878: @>7:@8BBO 

V45=B8G=>ABV ?@8 >1@>1FV 25;8:8E <0A82V2 40=8E. 

b. #A524>=V<V70FVO 3 70<VABь A?@026=VE 40=8E 28:>@8AB>2C9B5 ?A524>=V<8, 

B>1B> 70<V==8:8 @50;ь=8E 40=8E, I>1 BV;ь:8 02B>@87>20=V >A>18 <>3;8 @5:>=AB@CN20B8 

?>G0B:>2V 40=V. 

5) #@8=F8? >1<565==O 715@V30==O: 

a. �87=0G5==O B5@<V=C 715@V30==O 3 40=V ?>28==V 715@V30B8AO BV;ь:8 B0: 4>23>, 

O: F5 =5>1EV4=> 4;O 4>AO3=5==O 287=0G5=8E FV;59. #VA;O Fь>3> 2>=8 ?>28==V 1CB8 

2840;5=V 2V4?>2V4=> 4> ?>;VB8:8 7=8I5==O 40=8E. 

b. %2>єG0A=5 2840;5==O 3 02B><0B87C9B5 ?@>F5A8 2840;5==O 40=8E, O:V 1V;ьH5 

=5 28:>@8AB>2CNBьAO, I>1 70?>1V3B8 715@V30==N 70AB0@V;>W 01> =5?>B@V1=>W V=D>@<0FVW. 

6) #@>7>@VABь V ?V472VB=VABь: 

a. �>:C<5=BC20==O ?@>F5AV2 3 CAV ?@>F54C@8 71>@C, 715@V30==O 9 >1@>1:8 

40=8E ?>28==V 1CB8 GVB:> 704>:C<5=B>20=V, I>1 ?>:070B8, O: V G><C 40=V 

28:>@8AB>2CNBьAO. 
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b. �=D>@<C20==O AC1'є:BV2 3 @53C;O@=> V=D>@<C20B8 AC1’є:BV2 40=8E 

(ABC45=BV2, A?V2@>1VB=8:V2) ?@> WE=V ?@020 V ?@> B5, O: WE=V 40=V 1C4CBь 

28:>@8AB>2C20B8AO. 

7) "A2VB0 B0 ?V428I5==O >1V7=0=>ABV: 

a. !02G0==O ?5@A>=0;C 3 ?>B@V1=> 70157?5G8B8 @53C;O@=5 =02G0==O 4;O 

A?V2@>1VB=8:V2 >A2VB=ь>W CAB0=>28 I>4> 157?5G=>3> B0 2V4?>2V40;ь=>3> 28:>@8AB0==O 9 

>1@>1:8 ?5@A>=0;ь=8E 40=8E. 

b. (>@<C20==O :C;ьBC@8 >15@56=>ABV 3 =5>1EV4=> A?@8OB8 AB2>@5==N 

:C;ьBC@8, 45 2AV CG0A=8:8 CA2V4><;NNBь 206;82VABь 70E8ABC 40=8E V 0:B82=> 15@CBь 

CG0ABь C ?V4B@8<FV ?>;VB8:8 157?5:8. 

�?@>20465==O F8E ?@8=F8?V2 4>72>;8Bь 7=0G=> 7=878B8 @878:8, ?>2’O70=V 7 

?>H8@5==O< ?5@A>=0;ь=8E 40=8E, V A?@8OB8<5 ?V428I5==N @V2=O 4>2V@8 4> >A2VB=VE 

CAB0=>2 2 F8D@>2C 5?>EC. !04V9=5 C?@02;V==O ?5@A>=0;ь=8<8 40=8<8 =5 ;8H5 

70157?5GCє 4>B@8<0==O @53C;OB>@=8E 28<>3, 0;5 9 7<VF=Nє V<V46 CAB0=>28, 

?V428ICNG8 4>2V@C ABC45=BV2, 10Bь:V2 V A?V2@>1VB=8:V2. 

 

2.4  >45;ь C?@02;V==O 715@V30==O< ?>B>:V2 40=8E >A2VB=ь>3> A5@54>28I0 
 

' ?>?5@54=VE @>74V;0E @>1>B8 @>73;O=CB> >A=>2=V ?@8G8=8 28B>:C V=D>@<0FVW 2 

>A2VB=ь><C A5@54>28IV. �84V;5=> I> 45O:V 7 =8E ?>2’O70=V 7 28:>@8AB0==O< E<0@=8E 

B5E=>;>3V9 C AD5@V 715@565==O B0 C?@02;V==O 40=8<8 [127]. "4=8< 7 3>;>2=8E 

70=5?>:>є=ь є 157?5:0 40=8E, >A:V;ь:8 ?5@5=5A5==O V=D>@<0FVW =0 E<0@=V ?;0BD>@<8 

<>65 71V;ьH8B8 @878: =5A0=:FV>=>20=>3> 4>ABC?C V 2B@0B8 :>=DV45=FV9=>ABV. "4=0:, 

=572060NG8 =0 FV ?>1>N20==O, Aь>3>4=V 1V;ьHVABь A5@2VAV2 >18@0NBь @>7<VI5==O C 

E<0@=><C A5@54>28IV. 

*O B5=45=FVO A?>AB5@V30єBьAO V 2 A5:B>@V >A2VB8, 45 4V468B0; A8AB5<8 C?@02;V==O 

40=8<8 =02G0;ь=8E 70:;04V2 0:B82=> 28:>@8AB>2CNBь E<0@=V ?;0BD>@<8. #>?C;O@=VABь 

Fь>3> ?V4E>4C 7C<>2;5=0 45:V;ь:><0 203><8<8 ?@8G8=0<8. #>-?5@H5, 28:>@8AB0==O 
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E<0@=8E A5@2VAV2 72V;ь=Oє 70:;048 2V4 =5>1EV4=>ABV ?V4B@8<:8 2;0A=8E, G0AB> 4>@>38E, 

;>:0;ь=8E >1G8A;N20;ь=8E @5AC@AV2. *5 7=0G=> A:>@>GCє 28B@0B8 =0 0?0@0B=5 

70157?5G5==O B0 B5E=VG=C ?V4B@8<:C. #>-4@C35, E<0@=V A8AB5<8 70157?5GCNBь 

<>6;82VABь 3=CG:>3> <0AHB01C20==O, 4>72>;ONG8 71V;ьHC20B8 01> 7<5=HC20B8 

>1G8A;N20;ь=V <>6;82>ABV 2V4?>2V4=> 4> 7<V= ?>B@51 01> 7020=B065=>ABV A8AB5<8. 

�@0E>2CNG8 FV D0:B>@8, 28=8:0є ?8B0==O >?B8<0;ь=>3> 287=0G5==O <><5=BC, 

:>;8 ?5@5EV4 =0 E<0@=V B5E=>;>3VW AB0є =5 ;8H5 1060=8<, 0;5 9 5:>=><VG=> 9 

>?5@0FV9=> >1ґ@C=B>20=8<. �;O Fь>3> @>7@>1;5=> A?5FV0;ь=C <>45;ь (@8A. 2.5), 

?@87=0G5=C 4;O >FV=:8 =5>1EV4=>ABV ?5@5E>4C 4V468B0; <5=546<5=B A8AB5<8 

=02G0;ь=>3> 70:;04C =0 E<0@=V ?>BC6=>ABV [9]. *O <>45;ь 107CєBьAO =0 28:>@8AB0==V 

0;3>@8B<V2 ?@>3=>7C20==O, O:V 4>72>;ONBь ?5@5410G8B8 <091CB=V ?>B@518 2 0?0@0B=><C 

70157?5G5==V. &0:8< G8=><, =02G0;ь=V 70:;048 <>6CBь 1V;ьH CA2V4><;5=> ?V4E>48B8 4> 

@VH5==O ?@> ?5@5EV4 =0 E<0@=V B5E=>;>3VW, 7206CNG8 2AV <>6;82V 283>48 B0 @878:8. 

 

$8A. 2.5.  >45;ь C?@02;V==O 715@V30==O< ?>B>:V2 40=8E >A2VB=ь>3> A5@54>28I0 [9] 
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$>7@>1;5=0 <>45;ь ?5@5410G0є =0O2=VABь ?52=8E 2EV4=8E 40=8E B0 :V;ь:>E @V2=V2 

>B@8<0==O ?@><V6=8E @57C;ьB0BV2 B0 WE ?>2B>@=>W >1@>1:8. �;5<5=B8 @>7@>1;5=>W 

<>45;V 2:;NG0NBь: 

● %B0B8AB8G=V 40=V 28:>@8AB0==O ?>BC6=>AB59 VA=CNG>N 4V468B0; A8AB5<>N 

<5=546<5=BC 40=8E =02G0;ь=>3> 70:;04C. &CB 206;828<8 є =0ABC?=V ?>:07=8:8: 

2V4A>B>: 28:>@8AB0==O ?@>F5A>@0; 2V4A>B>: 28:>@8AB0==O >?5@0B82=>W ?0<’OBV; G8 1C;8 

A?>2VI5==O ?@> ?V428I5=5 =020=B065==O =0 A8AB5<C, O:I> 1C;8, B> WE :V;ь:VABь; 

2V4A>B>: 28:>@8AB0=>W ?>ABV9=>W ?0<’OBV, 7020=B065=VABь <5@56V B>I>. 

● �;3>@8B< ?@>3=>7C20==O =5>1EV4=8E ?>BC6=>AB59 C <091CB=ь><C. &CB 

28:>@8AB>2CNBьAO A0<5 40=V ?@> 2V4A>B>: 7020=B065=>ABV ?@>F5A>@0, >?5@0B82=>W 

?0<’OBV B0 ?>ABV9=>W ?0<’OBV. 

● $57C;ьB0B8 ?@>3=>7C20==O ?> 22545=8E AB0B8AB8G=8E ?>:07=8:0E. 

● "1G8A;5==O 20@B>ABV 70157?5G5==O ;>:0;ь=>3> 0?0@0B=>3> 70157?5G5==O. 

�07C20B8Aь ?>B@V1=> =0 A5@54=V9 FV=V A5@25@0 70 287=0G5=8<8 ?0@0<5B@0<8. �@V< B>3>, 

20@B> 2@0EC20B8 V=D>@<0FVN ?@> ?>?5@5465==O A8AB5<8 ?@> 28A>:89 @V25=ь 

7020=B065=>ABV. 

● "1G8A;5==O 20@B>ABV >@5=48 E<0@=8E ?>BC6=>AB59. �> C2038, O: V 2 

?>?5@54=ь><C ?C=:BV 15@CBьAO @57C;ьBCNGV ?>:07=8:8 B0 =0 WE >A=>2V ?V418@0NBьAO 

=01;865=V 4> >?B8<0;ь=8E 20@V0=B8 =0 @8=:C. �06;82> E<0@=V ?>BC6=>ABV >@5=4C20B8 

C ?>AB0G0;ь=8:0 7 E>@>H>N @5?CB0FVєN, 0;5 ?>B@V1=> B@8<0B8 10;0=A V =5 

?5@5?;0GC20B8 70 @>7@5:;0<>20=V @VH5==O. 

● *V=0 =5>1EV4=>3> 0?0@0B=>3> 70157?5G5==O. 

● *V=0 >@5=48 E<0@=8E ?>BC6=>AB59. 

● #@89=OBBO @VH5==O ?@> ?5@5EV4 =0 E<0@=V ?>BC6=>ABV. �0AB>AC20==O 

>B@8<0=8E 40=8E I>4> FV=, 0 B0:>6 4>40B:>28E ?0@0<5B@V2 4;O ?@89=OBBO @VH5==O. 

● $5:><5=40FVO I>4> @VH5==O ?@> ?5@5EV4 =0 E<0@=V ?>BC6=>ABV. 

�;O 70AB>AC20==O <>45;V @>7@>1;5=> 0;3>@8B<, O:89 ?>OA=Nє ?>A;V4>2=VABь 

:@>:V2, 2EV4=V B0 28EV4=V 40=V =0 :>6=><C 5B0?V: 
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1) %B0B8AB8G=V 40=V. #>B@V1=> 7V1@0B8 AB0B8AB8G=V 40=V ?@> 28:>@8AB0==O 

?>BC6=>AB59 =5>1EV4=8E 4;O DC=:FV>=C20==O 4V468B0; A8AB5<>N <5=546<5=BC 40=8E 

=02G0;ь=>3> 70:;04C.  0є A5=A @>18B8 ?>4V; ?> <VAOFOE. &>1B> 287=0G8B8 C7030;ь=5=5 

7=0G5==O 70 <VAOFь. #5@V>4 >E>?;5==O AB0B8AB8G=8E 40=8E ?>28=5= 1CB8 O: <V=V<C< 70 

>AB0==V :V;ь:0 @>:V2. *5 <0NBь 1CB8 B0:V ?>:07=8:8: @>7<V@ 28:>@8AB0=>W >?5@0B82=>W 

?0<’OBV, 2V4A>B>: 7020=B065=>ABV ?@>F5A>@0, B@0DV: (2EV4=89 B0 28EV4=89), :V;ь:VABь 

V=B53@0FV9, :V;ь:VABь 0:B82=8E :>@8ABC20GV2, @>7<V@ 1078 40=8E 01> :V;ь:VABь 

28:>@8AB0=>W ?>ABV9=>W ?0<’OBV B0 :V;ь:VABь =>B8DV:0FV9 ?@> 28A>:5 7020=B065==O 

A8AB5<8. 

2) �V1@02H8 ?>B@V1=V AB0B8AB8G=V 40=V, ?>B@V1=> 70AB>AC20B8 :><1V=>20=89 

0;3>@8B< ?@>3=>7C20==O. �@>:8 B0:>3> 0;3>@8B<C: 

●  >45;N20==O 3 4>4020==O ?@548:B>@V2, ?>B@V1=> 28:>@8AB0B8 ?>?5@54=V 

7=0G5==O A0<>3> @O4C @V: V <VAOFь. 

● �81V@ <>45;59 ?@>3=>7C20==O. #>B@V1=> 70AB>AC20B8 :V;ь:0 @V7=8E ?V4E>4V2 

4> ?@>3=>7C20==O, 4;O Fь>3> 70?@>?>=>20=> 281@0B8 45:V;ь:0 <>45;59 7 ?5@5@0E>20=8E 

=86G5: 

❖ ARIMA (AutoRegressive Integrated Moving Average) 3 ?>?C;O@=0 <>45;ь 4;O 

0=0;V7C B0 ?@>3=>7C20==O G0A>28E @O4V2. �>=0 28:>@8AB>2CєBьAO 4;O 28O2;5==O B0 

<>45;N20==O 70;56=>AB59 C 40=8E, O:V <0NBь B5=45=FVW 01> A57>==V :>;820==O.  >45;ь 

ARIMA 287=0G0єBьAO B@ь><0 >A=>2=8<8 ?0@0<5B@0<8 [165]: 

p 4 ?>@O4>: 02B>@53@5AVW (AR); 

d 4 ?>@O4>: V=B53@0FVW (I); 

q 4 ?>@O4>: :>27=>3> A5@54=ь>3> (MA). 

(>@<0;ь=>, ARIMA <>45;ь <>6=0 ?@54AB028B8 B0: [166]: 

 Āþ = ā + ϕ1Āþ−1 + ϕ2Āþ−2 +...
  (2.6) ... + ϕĆĀþ−Ć + θ1ϵþ−1 + θ2ϵþ−2 +... + θćϵþ−Ć + ϵþ 

45  3 7=0G5==O G0A>2>3> @O4C 2 <><5=B G0AC t; Āþ
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c 3 :>=AB0=B0; 

 3 :>5DVFVє=B8 02B>@53@5AVW; ϕ
 3 :>5DVFVє=B8 :>27=>3> A5@54=ь>3>; θ
 3 ?>E81:0 (70;8H>:) 2 <><5=B G0AC t. ϵþ
❖ �:A?>=5=FV9=5 7206C20==O (Exponential Weighting) 3 <5B>4, I> 

28:>@8AB>2CєBьAO 4;O =040==O @V7=8< A?>AB5@565==O< 2 G0A>28E @O40E 7<V==8E 203, 

7>A5@546CNG8 C203C =0 1V;ьH5 =5402=VE 40=8E. *59 ?V4EV4 4>72>;Oє >B@8<C20B8 1V;ьH 

>1ґ@C=B>20=V ?@>3=>78, >A:V;ь:8 A2V6V 40=V 70728G09 є 1V;ьH @5;520=B=8<8. 

"A=>2=V ?@8=F8?8 5:A?>=5=FV9=>3> 7206C20==O =0ABC?=V: 2 5:A?>=5=FV9=><C 

7206C20==V =091;86GV A?>AB5@565==O >B@8<CNBь 1V;ьHC 203C, 0 AB0@VHV 4 <5=HC; 2030 

:>6=>3> A?>AB5@565==O 7<5=HCєBьAO 5:A?>=5=FV0;ь=> 7 ?;8=>< G0AC; ?0@0<5B@  ³
(4V0?07>= 2V4 0 4> 1) 287=0G0є, =0A:V;ь:8 H284:> 7<5=HCNBьAO 2038; G8< 1;86G5  4> 1, ³
B8< 1V;ьH5 7=0G5==O 7>A5@546CNBьAO =0 >AB0==VE A?>AB5@565==OE; O:I>  = 0.5, B> ³
=040єBьAO >4=0:>20 2030 :>6=><C 4@C3><C A?>AB5@565==N 2 VAB>@VW. 

�03>25 A5@54=є 70 <5B>4>< 5:A?>=5=FV9=>3> 7206C20==O <>6=0 70?8A0B8 O: [167]: 

,   (2.7)  þþ = ³Āþ + (1 − ³) þþ−1
45  3 73;0465=5 7=0G5==O 4;O G0AC t; þþ
 3 A?>AB5@565=5 7=0G5==O 2 <><5=B G0AC t; Āþ
 3 ?>?5@54=є 73;0465=5 7=0G5==O; þþ−1

 3 ?0@0<5B@ 73;046C20==O. ³
❖ ETS (Exponential Smoothing State Space Model) 4 F5 <>45;ь 4;O 

?@>3=>7C20==O G0A>28E @O4V2, O:0 ґ@C=BCєBьAO =0 <5B>4V 5:A?>=5=FV0;ь=>3> 

73;046C20==O. �>=0 28:>@8AB>2CєBьAO 4;O 0=0;V7C 40=8E, O:V <0NBь B5=45=FVW B0/01> 

A57>==V :>;820==O.  >45;ь ETS 2:;NG0є B@8 >A=>2=V :><?>=5=B8. Level (A5@54=є 

7=0G5==O) 3 F5 ?>ABV9=0 G0AB8=0 <>45;V, O:0 ?@54AB02;Oє A5@54=V9 @V25=ь G0A>2>3> @O4C. 

Trend (B5=45=FVO) 3 2V4>1@060є =0?@02;5==O, 2 O:><C 7<V=NєBьAO A5@54=є 7=0G5==O 
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40=8E (7@>AB0==O, A?040==O).  >45;ь <>65 2:;NG0B8 O: 048B82=C, B0: V 

<C;ьB8?;V:0B82=C B5=45=FVN. Seasonality (A57>==VABь) 3 2@0E>2Cє ?>2B>@N20=V 

:>;820==O 40=8E C :>=:@5B=V ?5@V>48 (B86=V, <VAOFV B>I>). *5 B0:>6 <>65 1CB8 

048B82=89 01> <C;ьB8?;V:0B82=89 :><?>=5=B. 

#@>3=>7C20==O 70 <>45;;N ETS 28:>=CєBьAO 70 4>?><>3>N 42>E @V2=O=ь. #5@H5 3 

?@O<5 (=0ABC?=5) ?@>3=>7C20==O [166]: 

,  (2.8) Āþ+ℎ =  Ăþ + ℎ * Āþ + ýþ+ℎ−ă*+(ℎ−1)/ă,
45  3 @V25=ь =0 <><5=B G0AC t; Ăþ
 3 7=0G5==O B@5=4C =0 <><5=B G0AC t; Āþ

 3 A57>==89 :><?>=5=B. ýþ+ℎ−ă*+(ℎ−1)/ă,
�@C30 G0AB8=0 F5 >=>2;5==O @V2=O=ь. �;O @V2=O, B@5=4C B0 A57>==>ABV 

28:>@8AB>2CNBьAO =01>@8 @V2=O=ь 7V 73;046C20;ь=8<8 ?0@0<5B@0<8 [166]: 

,   (2.9)  Ăþ = ³Āþ + (1 − ³)(Ăþ−1 + Āþ−1)
,   (2.10)  Āþ = ´(Ăþ − Ăþ−1) + (1 − ´)Āþ−1
,   (2.11)  ýþ = µ(Āþ − Ăþ) + (1 − µ)ýþ−ă

45 ,  B0  3 ?0@0<5B@8 73;046C20==O 4;O @V2=O, B@5=4C B0 A57>==>ABV 2V4?>2V4=>. ³ ´ µ
❖ XGBoost (Extreme Gradient Boosting) 3 ?>BC6=89 0;3>@8B< <0H8==>3> 

=02G0==O, O:89 107CєBьAO =0 <5B>4V 3@04Vє=B=>3> ?V4A8;5==O. �V= >?B8<V7Cє DC=:FVN 

2B@0B, 28:>@8AB>2CNG8 <5B>4 3@04Vє=B=>3> ?V4A8;5==O. "A=>2=0 <5B0 ?>;O30є 2 

<V=V<V70FVW B0:>W DC=:FVW [168]: 

,    (2.12) Ā(ÿ, þ) + ā=1
ÿ∑ Ω(Ąā)

45  3 DC=:FVO 2B@0B, O:0 287=0G0є 2V4E8;5==O <V6 A?@026=V<8 7=0G5==O<8 y Ā(ÿ, þ)
V ?@>3=>7>20=8<8 x; 

 3 @53C;O@870FV9=89 28@07, I> :>=B@>;Nє A:;04=VABь :>6=>3> 45@520 . Ω(Ąā) Ąā
$53C;OFV9=89 28@07 <>65 1CB8 ?@54AB02;5=89 B0: [168]: 
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,   (2.13) Ω(Ąā) = µÿ + 12 λ ω| || |²
45  3 :V;ь:VABь ;8ABV2 (2C7;V2) C 45@52V; ÿ
 3 ?0@0<5B@, I> HB@0DCє 70 :V;ь:VABь ;8ABV2 C 45@52V; µ
 3 25:B>@ 203 (:>5DVFVє=BV2) 45@52; ω
 3 ?0@0<5B@, I> :>=B@>;Nє L2-@53C;O@870FVN. λ
❖ Elastic Net 3 F5 <5B>4 @53C;O@870FVW, I> >1’є4=Cє ?5@52038 Lasso 

(L1-@53C;O@870FVO) V Ridge (L2-@53C;O@870FVO) 4;O ?>:@0I5==O <>45;59 ;V=V9=>W 

@53@5AVW, >A>1;82> ?@8 >1@>1FV 40=8E 7 28A>:>N @>7<V@=VABN.  0B5<0B8G=0 D>@<C;0 

[169]: 

 

, (2.14) āĂÿýþÿāĂăþĀąýý = 12Ą ÿ=1
Ą∑ (ÿÿ − þÿ)2 + λ Ā=1

Ć∑ ´ÿ| | + (1 + ³) Ā=1
Ć∑ ´Ā2( )

45  3 A5@54=ь>:204@0B8G=0 ?><8;:0 (MSE), @53@5AV9=89 B5@<V= 12Ą ÿ=1
Ą∑ (ÿÿ − þÿ)2

2B@0B8, I> 28<V@Nє @V7=8FN <V6 ?@>3=>7>20=8<8 B0 D0:B8G=8<8 7=0G5==O<8; 

 3 ?0@0<5B@ @53C;O@870FVW, I> :>=B@>;Nє 7030;ь=C A8;C @53C;O@870FVW; λ
 3 ?0@0<5B@ 7<VHC20==O, 287=0G0є 10;0=A <V6 @53C;O@870FVO<8 L1 (Lasso) V L2 ³

(Ridge); 

 3 @53C;O@870FVO L1, O:0 A?@8Oє 7<5=H5==N 45O:8E :>5DVFVє=BV2 4> =C;O; Ā=1
Ć∑ ´ÿ| |

 3 @53C;O@870FVO L2, :><?5=ACє <0;V :>5DVFVє=B8. Ā=1
Ć∑ ´Ā2

● �0;V 28:>=CєBьAO D>@<C20==O B5AB>2>W B0 =02G0;ь=>W 281V@:8 40=8E ?> 

:>6=><C @O4C 40=8E. 

● �> :>6=>3> G0A>2>3> @O4C ?>B@V1=> 28:>=0B8 ?>1C4>2C :>6=>W 281@0=>W 7 

?5@5;V:C 28I5 <0B5<0B8G=>W <>45;V. 

● �0AB>A>2Cє<> ?>1C4>20=V <>45;V 4> B5AB>28E 281V@>:. 
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● "FV=NєBьAO B0 >18@0єBьAO :@0I0 <0B5<0B8G=0 <>45;ь 4> :>6=>3> G0A>2>3> 

@O4C 70 <5B@8:>N RMSE [170]: 

,    (2.15)  ýāþā = 1Ą ÿ=1
Ą∑ (Āÿ − ÿÿ)2

45 n 4 :V;ь:VABь A?>AB5@565=ь; 

 3 D0:B8G=5 7=0G5==O 4;O i-3> A?>AB5@565==O; Āÿ
 3 ?@>3=>7>20=5 7=0G5==O 4;O i-3> A?>AB5@565==O; ÿÿ

 3 ?><8;:0 (70;8H>:) 4;O i-3> A?>AB5@565==O. Āÿ − ÿÿ
"1@02H8 :@0IC <>45;ь ?> :>6=><C @O4C 40=8E, 28:>@8AB>2CєBьAO >1@0=0 <>45;ь 4> 

2Aь>3> G0A>2>3> @O4C V 1C4Cє<> ?@>3=>7 ?> @O40E =0 <091CB=є. 

#VA;O 28:>=0==O ?@>3=>7C20==O 1C45 >B@8<0=> 7=0G5==O ?>:07=8:V2 =5>1EV4=8E 

4;O DC=:FV>=C20==O A8AB5<8 G5@57 2 <091CB=ь><C. 

3) �06;82> 2@0EC20B8 4>40B:>2V D0:B>@8, B0:V O: :V;ь:VABь ?>?5@5465=ь ?@> 

28A>:89 @V25=ь 7020=B065=>ABV A8AB5<8 B>I>. &><C 4;O @>7@0EC=:C =5>1EV4=8E 

?>BC6=>AB59 (FP) 22>48BьAO D>@<C;0: 

 ,     (2.16) Ă� = � * ā
45 P 3 7=0G5==O =5>1EV4=>3> @>7<V@C ?>BC6=>AB59 >B@8<0=5 ?@8 ?@>3=>7C20==V; 

k 3 :>5DVFVє=B =5>1EV4=>W 7<V=8 ?>BC6=>AB59 (2.17). 

,     (2.17) ā = (ā + Ā) / 2
45 M 3 2V4=>H5==O A5@54=ь>W <VAOG=>W :V;ь:>ABV ?>2V4><;5=ь ?@> 28A>:89 @V25=ь 

7020=B065=>ABV A8AB5<8 70 <8=C;89 @V: 4> @>:C ?5@54 =8< (2.18). �;O =V25;N20==O 

28=OB:>28E 28?04:V2 22545=> 25@E=N <56C 7=0G5==O Vmax, FO <560 7040єBьAO 

V=482V4C0;ь=> V ?>28==0 1CB8 @V2=0 <0:A8<0;ь=> >GV:C20=><C =02G0;ь=8< 70:;04>< 

@>ABC 28:>@8AB>2C20=>ABV A5@2VAC 2 =0ABC?=><C @>FV 2V4=>A=> ?>?5@54=ь>3>: M =5 

<>65 1CB8 1V;ьH5 maxV B>1B> O:I> M > Vmax, B> M = Vmax; 

U 3 2V4=>H5==O A5@54=ь>3> 7=0G5==O :V;ь:>ABV 0:B82=8E :>@8ABC20GV2 70 <VAOFь 

<8=C;>3> @>:C 4> A5@54=ь>3> 7=0G5==O 0:B82=8E :>@8ABC20GV2 70 <VAOFь @>:C ?5@54 =8< 
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(2.19), 4;O =V25;N20==O 2?;82C ?52=8E 28=OB:>28E A8BC0FV9 22545=> 28:>@8AB0==O 

?@028;0 ?@> 25@E=N <56C 7=0G5==O >?8A0=>3> 28I5: U =5 <>65 1CB8 1V;ьH5 maxV, 

B>1B> O:I> U > Vmax, B> U = Vmax. 

,     (2.18) ā = āĄăý / āąĂĂ
45 Mnew 3 <VAOG=0 A5@54=O :V;ь:VABь ?>2V4><;5=ь ?@> 28A>:89 @V25=ь 

7020=B065=>ABV A8AB5<8 70 <8=C;89 @V:; 

Mold 3 <VAOG=0 A5@54=O :V;ь:VABь ?>2V4><;5=ь ?@> 28A>:89 @V25=ь 7020=B065=>ABV 

A8AB5<8 70 ?>70<8=C;89 @V:. 

,     (2.19) Ā =  ĀĄăý/ ĀąĂĂ
45 Unew 3 A5@54=є 7=0G5==O :V;ь:>ABV 0:B82=8E :>@8ABC20GV2 70 <VAOFь <8=C;>3> 

@>:C; 

Uold 3 A5@54=є 7=0G5==O :V;ь:>ABV 0:B82=8E :>@8ABC20GV2 70 <VAOFь ?>70<8=C;>3> 

@>:C. 

4) �0;V 70AB>A>2CєBьAO =0ABC?=89 ?V4EV4 4;O @>7@0EC=:C 20@B>ABV =5>1EV4=>3> 

2 <091CB=ь><C ;>:0;ь=>3> 0?0@0B=>3> 70157?5G5==O: =0 ?;0BD>@<0E O:V є 4>ABC?=8<8 

4;O ?52=>3> B5@8B>@V0;ь=>3> ?>;>65==O 2818@0єBьAO :V;ь:0 @V7=8E A5@25@V2 

(>?B8<0;ь=> 1C45 4> 10) O:V 1 ?>2=VABN 704>2>;ь=ONBь CAV @0=VH5 >B@8<0=V 28<>38 4> 

0?0@0B=>3> 70157?5G5==O. #VA;O G>3> 28@0E>2CєBьAO A5@54=O FV=0 B0:>3> A5@25@0. 

5) &0:>6 FV 7=0G5==O (>B@8<0=V 70 D>@<C;>N 2.16) 70AB>A>2CNBьAO O: 2EV4=V 

40=V 4;O >1@0EC=:C 20@B>ABV >@5=48 E<0@=8E ?>BC6=>AB59. �8:>@8AB>2CNG8 B0:89 

?V4EV4: ?>B@V1=> 27OB8 4> C2038 ;8H5 ?@>20945@V2, I> 740B=V =040B8 E<0@=V ?>BC6=>ABV 

O:V B5@8B>@V0;ь=> 704>2>;ь=ONBь ?52=C CAB0=>2C 0 B0:>6 <0NBь ?>78B82=C ?5@52V@5=C 

@5?CB0FVN; ?VA;O Fь>3>, 28:>@8AB>2CNG8 >B@8<0=V 28<>38 4> 0?0@0B=8E ?>BC6=>AB59, 

?>B@V1=> ?@>0=0;V7C20B8 FV=8 =0 >@5=4C E<0@=>3> @VH5==O =0 @V:. �0@B> 725@=CB8 C203C 

=0 A?5F8DV:C @V7=8E B8?V2 E<0@=8E A5@54>28I, 0465 45O:V є @5:><5=4>20=8<8 4;O 

3@0DVG=8E =020=B065=ь, 45O:V 4;O ?@>F5A>@=8E, 0 є 9 C=V25@A0;ь=V. !5 ?>B@V1=> 

7C?8=OB8Aь =0 2 G8 3 20@V0=B0E, 0 O: V C ?>?5@54=ь><C ?C=:BV >3;O=CB8 4> 10 @V7=8E. 
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6) "B@8<02H8 20@B>ABV ;>:0;ь=8E B0 E<0@=8E 0?0@0B=8E ?>BC6=>AB59, 

?@89<0єBьAO @VH5==O ?@> ?5@5EV4 =0 E<0@=V ?>BC6=>ABV. �;O ?@89=OBBO B0:>3> @VH5==O 

206;82> <0B8 ?52=C >A=>2C. �;O Fь>3> 40;V 22>48BьAO D>@<C;0 @>7@0EC=:C 4>FV;ь=>ABV 

?5@5E>4C 2 E<0@C =0 >A=>2V DV=0=A>2>W A:;04>2>W: 

),   (2.20) þāĂ = (ÿ� + ÿā) / (Ā� + Āā
45 CP 3 @>7@0E>20=0 @0=VH5 20@BVABь >@5=48 E<0@=>3> A5@54>28I0; 

CM 3 20@BVABь >1A;C3>2C20==O E<0@=>3> A5@54>28I0 =0 @V:; 

LP 3 @>7@0E>20=0 @0=VH5 20@BVABь 70:C?V2;V ;>:0;ь=>3> 0?0@0B=>3> 70157?5G5==O; 

LM 3 ?>B>G=V 28B@0B8 =0 CB@8<0==O VA=CNG>3> ;>:0;ь=>3> A5@54>28I0 =0 @V:. 

&0:>6 40;V 22>48BьAO D>@<C;0 @>7@0EC=:C 4>FV;ь=>ABV ?5@5E>4C 2 E<0@C =0 

>A=>2V >GV:C20=>3> 7@>AB0==O =020=B065==O ?@>BO3>< =0ABC?=>3> @>:C: 

 ,    (2.21) þāĀ = þĀĀ / þĀÿ
45 SLY 3 <VAOG=5 A5@54=є 7=0G5==O ?>:07=8:V2 =020=B065=>ABV 70 ?@>3=>7>20=89 

@V:; 

SLX 3 <VAOG=5 A5@54=є 7=0G5==O ?>:07=8:V2 =020=B065=>ABV A8AB5<8 70 <8=C;89 

@V:. 

�@V< FV=8 ?>B@V1=> 2@0EC20B8 V 45O:V 4>40B:>2V D0:B>@8, B><C 40;V C B01;8FV 2.13 

?5@5;VG5=> 3>;>2=V G8==8:8 O:V ?>B@V1=> 27OB8 4> C2038. 

&01;8FO 2.13. #@028;0 ?@89=OBBO @VH5==O ?@> ?5@5EV4 2 E<0@C 

�A?5:B (0:B>@8 #>@>3>25 7=0G5==O 

�0@BVABь V 

1N465B 

#>B>G=V 28B@0B8 =0 ?V4B@8<:C ;>:0;ь=8E 

A5@2VAV2. #@81;87=> >FV=VBь 7030;ь=V 

28B@0B8 =0 >1A;C3>2C20==O, 2:;NG0NG8 

:C?V2;N >1;04=0==O, 5;5:B@>5=5@3VN, 

;VF5=7VW, 70@?;0B8 ?@0FV2=8:V2. (�1) 

�0 @57C;ьB0B0<8 

5:A?5@B=>W >FV=:8 

?5@5EV4 4> E<0@8 

4>FV;ь=89, O:I> 

?@>3=>7>20=V E<0@=V 

28B@0B8 =5 ?5@528ICNBь 
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70-80% 2V4 28B@0B =0 

0?3@594 B0 ?V4B@8<:C 

;>:0;ь=>3> 0?0@0B=>3> 

70157?5G5==O (@>7@0EC=>: 

?@>2>48BьAO 70 

D>@<C;>N 2.20). 

 

"@Vє=B>2=V 28B@0B8 =0 :C?V2;N 

=5>1EV4=>3> ;>:0;ь=>3> 0?0@0B=>3> 

70157?5G5==O. �@0EC9B5 ?@>3=>7>20=V 

28B@0B8 =0 ?>:C?:C 0?0@0B=>3> 

70157?5G5==O 70 >B@8<0=8< @57C;ьB0B>< 

O: >?8A0=> 28I5. 

"@Vє=B>2=V 28B@0B8 =0 E<0@=V A5@2VA8. 

�V7ь<VBь 4> C2038 20@BVABь >@5=48 

E<0@=8E ?>BC6=>AB59 70 

A?@>3=>7>20=8<8 ?>:07=8:0<8 O: 

>?8A0=> 28I5. 

�57?5:0 V 

2V4?>2V4=VABь 

%B0=40@B8 157?5:8. /:I> ;>:0;ь=0 

V=D@0AB@C:BC@0 =5 2V4?>2V40є AB0=40@B0< 

157?5:8, ?5@5EV4 C E<0@C <>65 1CB8 

283V4=8<. )<0@=V ?@>20945@8 70728G09 

?@>?>=CNBь 28A>:89 @V25=ь 157?5:8 9 

@53C;O@=V >=>2;5==O. 

#5@5EV4 ?>B@V1=> @>18B8 

;8H5 O:I> ?>2=VABN 

704>2>;ь=OєBьAO 2 ?C=:B V 

;8H5 ?VA;O Fь>3>, O:I> 

<>65 <0B8 A5=A ?C=:B 1. 

�V4?>2V4=VABь =>@<0B82=8< 28<>30<. 

#5@5:>=09B5AO, I> E<0@=89 ?@>20945@ 

2V4?>2V40є 2AV< @53C;OB82=8< 28<>30<, 

O:V 70AB>A>2CNBьAO 4> 20H>3> 70:;04C. 

�=CG:VABь V 

<0AHB01>20=VA

Bь 

/:I> є ?>B@510 C H284:><C @>7H8@5==V 

?>BC6=>AB59, E<0@=V @VH5==O 

4>72>;ONBь ;53:> 71V;ьHC20B8 01> 

7<5=HC20B8 @5AC@A8. 

�0 @57C;ьB0B0<8 

5:A?5@B=>W >FV=:8 

?5@5EV4 4> E<0@8 20@B> 

@>73;O40B8, O:I> 
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 >GV:CєBьAO 7@>AB0==O 

=020=B065==O 1V;ьH5 =V6 

=0 20% ?@>BO3>< @>:C 

(@>7@0EC=>: ?@>2>48BьAO 

70 D>@<C;>N 2.21). 

�:A?5@B=VABь 

B0 B5E=VG=0 

?V4B@8<:0 

&5E=VG=V 7=0==O :><0=48. /:I> C 

70:;04C =5<0є 4>AB0B=ь> :20;VDV:>20=8E 

�&-A?5FV0;VABV2 4;O >1A;C3>2C20==O 

A5@25@0, E<0@=89 ?@>20945@ <>65 

=040B8 =5>1EV4=C ?V4B@8<:C. 

/:I> =0 O:89Aь 7 

D0:B>@V2 2V4?>2V4ь B0: 

B>4V ?5@5EV4 <>65 <0B8 

A5=A. 

�>ABC?=VABь ?V4B@8<:8. )<0@=V 

?@>20945@8 70728G09 ?@>?>=CNBь 

FV;>4>1>2C ?V4B@8<:C, I> 206;82> ?@8 

>1<565=8E @5AC@A0E 2A5@548=V 70:;04C. 

!04V9=VABь V 

157?5@51V9=VAB

ь 

)<0@=V @VH5==O G0AB> <0NBь 28A>:C 

4>ABC?=VABь V @575@2C20==O. 

/:I> VA=CNBь ?@>1;5<8 

7 =04V9=VABN ;>:0;ь=>W 

V=D@0AB@C:BC@8, B> E<0@0 

<>65 AB0B8 :@0I8< 

20@V0=B><. 

�>ABC?=VABь B0 

<>1V;ь=VABь 

/:I> 4;O :>@8ABC20GV2 206;82> <0B8 

4>ABC? 4> @5AC@AV2 7 @V7=8E <VAFь, E<0@=V 

A5@2VA8 70728G09 70157?5GCNBь :@0IC 

<>1V;ь=VABь. 

 

/:I> F5 203><89 D0:B>@ 

B>4V ?5@5EV4 є 1V;ьH 

>1ґ@C=B>20=8<. 
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#>@>3>2V 7=0G5==O <>6CBь 2V4@V7=OB8AO 2 70;56=>ABV 2V4 A?5F8DV:8 70:;04C, 0;5, 

7030;><, @VH5==O ?@> ?5@5EV4 4> E<0@8 A;V4 ?@89<0B8 =0 >A=>2V 45B0;ь=>3> 0=0;V7C, 

2@0E>2CNG8 28I5>?8A0=V D0:B>@8. $5:><5=4CєBьAO B0:>6 ?@>25AB8 B5AB>2V <V3@0FVW B0 

:>=AC;ьB0FVW 7 E<0@=8<8 ?@>20945@0<8 4;O B>G=>W >FV=:8. 

7) �87=0G5==O DV=0;ь=>3> @VH5==O 206;82>ABV ?5@5E>4C =0 E<0@=5 

A5@54>28I5. &CB 4> C2038 15@CBьAO CAV @>7@>1;5=V 28I5 ?@028;0 (B01;. 2.13) V O:I> =0 

1V;ьHVABь ?C=:BV2 2V4?>2V4ь I> ?5@5EV4 =0 E<0@=V ?>BC6=>ABV ?>B@V15=, B>4V DV=0;ь=5 

@VH5==O ?>28==5 1CB8 =0 :>@8ABь E<0@8. 

 0NG8 @>7@>1;5=C <>45;ь 287=0G5==O =5>1EV4=>ABV ?5@5=5A5==O 4V468B0; 

A8AB5<8 <5=546<5=BC 40=8E =02G0;ь=>3> 70:;04C =0 E<0@=V ?>BC6=>ABV 7 

28:>@8AB0==O< 0;3>@8B<V2 ?@>3=>7C20==O =5>1EV4=>3> 0?0@0B=>3> 70157?5G5==O, 0 

B0:>6 >?8A0=89 0;3>@8B< WW 70AB>AC20==O, 7@>1;5=> ?@8:;04 70AB>AC20==O AB2>@5=>3> 

B5>@5B8G=>3> ?V4E>4C =0 ?@0:B8FV. �0=V 4;O ?@8:;04C 735=5@>20=> HBCG=> G5@57 28<>3C 
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● V=B5=A82=VABь CAVE ?>B>:V2 40=8E @V2=0 V 4>@V2=Nє d; 
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&0:>6 22060єBьAO I> 0=>=V<V70FVO 70AB>A>2CєBьAO 4> CAVE ?5@A>=0;ь=8E 40=8E O:V 

2V440NBьAO 2V4 465@5;0 40=8E 45 2?@>20465=> A5@2VA 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E. 

$57C;ьB0B8 @>7@0EC=:V2 4;O 28?04:C :>;8 0=>=V<V70FVO 70AB>A>2CєBьAO ;8H5 =0 

1@>:5@V 40=8E ?>:070=> 2 B01;8FV 2.15. 

&01;8FO 2.15. "FV=:8 =5157?5:8 28B>:C ?5@A>=0;ь=8E 40=8E :>6=>3> B8?C ?>B>:V2 

40=8E 70 C<>28 70AB>AC20==O 0=>=V<V70FVW =0 AB>@>=V 1@>:5@0 40=8E 

№ #>BV: 40=8E �B0?8 O:V ?@>E>4OBь 40=V "FV=:0 =5157?5:8 

?>B>:C (DP) 

1 !02G0;ь=89 70:;04 3 

#@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E. (2) cd*2ab 

2 !02G0;ь=89 70:;04 3 

�>2=VH=O ?;0BD>@<0 

7V AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E. (3) 

cd*3ab 

3 !02G0;ь=89 70:;04 3 

%E>28I5 40=8E 

#5@540G0 40=8E, 715@565==O 40=8E. 

(2) 

cd*2ab 

4 !02G0;ь=89 70:;04 3 

�@>:5@ 40=8E 3 

#@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E. (3+2) 

cd*3ab 

5 !02G0;ь=89 70:;04 3 

�@>:5@ 40=8E 3 

�>2=VH=O ?;0BD>@<0 

7V AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E, 715@565==O 40=8E. 

(3+3) 

cd*3ab 
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6 !02G0;ь=89 70:;04 3 

�@>:5@ 40=8E 3 

%E>28I5 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

715@565==O 40=8E. (3+2) 

cd*3ab 

$57C;ьB0B8 @>7@0EC=:V2 4;O 28?04:C :>;8 0=>=V<V70FVO 70AB>A>2CєBьAO =0 AB>@>=V 

=02G0;ь=>3> 70:;04C ?>:070=> 2 B01;8FV 2.16. 

&01;8FO 2.16. "FV=:8 =5157?5:8 28B>:C ?5@A>=0;ь=8E 40=8E :>6=>3> B8?C ?>B>:V2 

40=8E 70 C<>28 70AB>AC20==O 0=>=V<V70FVW =0 AB>@>=V =02G0;ь=>3> 70:;04C 

№ #>BV: 40=8E �B0?8 O:V ?@>E>4OBь 40=V "FV=:0 =5157?5:8 

?>B>:C (DP) 

1 !02G0;ь=89 70:;04 

3 #@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E. (2) 0 

2 !02G0;ь=89 70:;04 

3 �>2=VH=O 

?;0BD>@<0 7V 

AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E. (3) 

0 

3 !02G0;ь=89 70:;04 

3 %E>28I5 40=8E 

#5@540G0 40=8E, 715@565==O 40=8E. 

(2) 

0 

4 !02G0;ь=89 70:;04 

3 �@>:5@ 40=8E 3 

#@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E. (5) 

0 

5 !02G0;ь=89 70:;04 #5@540G0 40=8E, >1@>1:0 40=8E, 0 
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3 �@>:5@ 40=8E 3 

�>2=VH=O 

?;0BD>@<0 7V 

AE>28I5< 40=8E 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E, 715@565==O 40=8E. (6) 

6 !02G0;ь=89 70:;04 

3 �@>:5@ 40=8E 3 

%E>28I5 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

715@565==O 40=8E. (5) 

0 

�=0;V7 7@>1;5=8E @>7@0EC=:V2 40є 7<>3C AB25@46C20B8, I> 70AB>AC20==O 

0=>=V<V70FVW ACBBє2> 7=86Cє >FV=:C =5157?5:8 ?>B>:V2 40=8E ?@8 V=D>@<0FV9=8E 

270є<>4VOE =02G0;ь=>3> 70:;04C. �;5, >A:V;ь:8 2 ?5@H><C 28?04:C (B01;. 2.15) 

70AB>AC20==O 2V41C20єBьAO ;8H5 =0 5B0?V 2V440GV 40=8E 1@>:5@>< 40=8E B@5BV< 

AB>@>=0<, B> @V25=ь =5157?5:8 ?>?5@54=VE 5B0?V2 ?>B>:V2 40=8E 70 CG0ABN 1@>:5@0 

40=8E =5 7<V=82AO. �@V< B>3>, F59 ?V4EV4 =5 4>72>;Oє 2?;820B8 =0 ?>B>:8 40=8E C O:8E 

=5 ?@8ACB=V9 1@>:5@ 40=8E. &0:>6 20@B> 70C2068B8 I> @50;ь=V ?5@A>=0;ь=V 40=V CA5 I5 

715@V30NBьAO C 2=CB@VH=ь><C AE>28IV 1@>:5@0 40=8E. �V4?>2V4=> ;8H0єBьAO @878: 

=5A0=:FV>=>20=>3> ?>H8@5==O F8E 40=8E =502B>@87>20=8< A?>6820G5<. 

' 28?04:C 70AB>AC20==O 0=>=V<V70FVW =0 AB>@>=V =02G0;ь=>3> 70:;04C 70 

287=0G5=8<8 C<>20<8 @878: 28B>:C ?5@A>=0;ь=8E 40=8E 240;>Aь 7=878B8 4> =C;O. 

�2VA=>, C @50;ь=><C 68BBV =5 702648 є <>6;82VABь 70AB>AC20B8 B>:5=V70FVN 4> CAVE 

?5@A>=0;ь=8E 40=8E O:V A?>6820NBь 7>2=VH=V A5@2VA8, 0;5 B>:5=V70FVO =02VBь G0AB8=8 7 

=8E 40є <>6;82VABь ACBBє2> 7=878B8 @878:8. �;O ?V4B25@465==O Fь>3> 7@>18<> 

?>2B>@=V @>7@0EC=:8 >FV=>: =5157?5:8 ?>B>:V2 40=8E ?@8 V=D>@<0FV9=8E 270є<>4VOE 

=02G0;ь=>3> 70:;04C, 7<V=82H8 :V;ь:VABь ?5@A>=0;ь=8E 40=8E, O:V B>:5=V7CNBьAO. &>6 

40;V 715@V30NBьAO BV 6 A0<V C<>28 AB>A>2=> :V;ь:>ABV ?>H8@N20=8E 40=8E, 

V=B5=A82=>ABV ?>B>:V2, 2@07;82>ABV :>6=>3> 5B0?C CAVE ?>B>:V2 B0 A?V22V4=>H5==N 

:V;ь:>ABV ?5@A>=0;ь=8E 40=8E =0 F8E 5B0?0E. �;5, 40;V 22060B8<5<> I> B>:5=V7CNBьAO 
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=5 CAV ?5@A>=0;ь=V 40=V O:V 2V440є =02G0;ь=89 70:;04, 0 ;8H5 ?>;>28=0. $57C;ьB0B8 

@>7@0EC=:C >FV=>: 7>1@065=> C B01;8FV 2.17. 

&01;8FO 2.17. "FV=:8 =5157?5:8 28B>:C ?5@A>=0;ь=8E 40=8E :>6=>3> B8?C 

?>B>:V2 40=8E 70 C<>28 G0AB:>2>3> 70AB>AC20==O 0=>=V<V70FVW =0 AB>@>=V =02G0;ь=>3> 

70:;04C  

№ #>BV: 40=8E �B0?8 O:V ?@>E>4OBь 40=V "FV=:0 =5157?5:8 

?>B>:C (DP) 

1 !02G0;ь=89 70:;04 3 

#@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E. (2) cd*ab 

2 !02G0;ь=89 70:;04 3 

�>2=VH=O ?;0BD>@<0 

7V AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E. (3) 

cd*1,5ab 

3 !02G0;ь=89 70:;04 3 

%E>28I5 40=8E 

#5@540G0 40=8E, 715@565==O 40=8E. 

(2) 

cd*ab 

4 !02G0;ь=89 70:;04 3 

�@>:5@ 40=8E 3 

#@>AB0 7>2=VH=O 

?;0BD>@<0 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E. (5) 

cd*2,5ab 

5 !02G0;ь=89 70:;04 3 

�@>:5@ 40=8E 3 

�>2=VH=O ?;0BD>@<0 

7V AE>28I5< 40=8E 

#5@540G0 40=8E, >1@>1:0 40=8E, 

715@565==O 40=8E, ?5@540G0 40=8E, 

>1@>1:0 40=8E, 715@565==O 40=8E. 

(6) 

cd*3ab 

6 !02G0;ь=89 70:;04 3 #5@540G0 40=8E, >1@>1:0 40=8E, cd*2,5ab 
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�@>:5@ 40=8E 3 

%E>28I5 40=8E 

715@565==O 40=8E, ?5@540G0 40=8E, 

715@565==O 40=8E. (5) 

"B@8<0=V @57C;ьB0B8 45<>=AB@CNBь I> =02VBь 70 C<>28 G0AB:>2>W B>:5=V70FVW 

?5@A>=0;ь=8E 40=8E =0 AB>@>=V =02G0;ь=>3> 70:;04C ?5@54 WE 2V440G5N 7>2=VH=V< 

A?>6820G0< ACBBє2> 7=86CєBьAO @V25=ь =5157?5:8 CAVE ?>B>:V2. �;5, >A:V;ь:8 G0AB8=0 

?5@A>=0;ь=8E 40=8E C 2V4:@8B><C 283;O4V CA5 6 ?>H8@NєBьAO 7>2=VH=V< ?;0BD>@<0< V 

2V4?>2V4=> 1@>:5@C 40=8E, B> ;8H0NBьAO @878:8 ?>2’O70=V 7 =5A0=:FV>=>20=>N 

?5@540G5N ?5@A>=0;ь=8E 40=8E 1@>:5@>< 40=8E B@5BV< =502B>@87>20=8< A?>6820G0<. 

"B65, 40;V AB2>@5=> @5:><5=40FVW 4> 70AB>AC20==O A5@2VAC 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E 4> V=D>@<0FV9=8E 270є<>4V9 =02G0;ь=>3> 70:;04C 2 

4V468B0;V7>20=V9 >A2VB=V9 AD5@V: 

1. �=>=V<V70FVO 40=8E <0є 2V41C20B8Aь =0 AB>@>=V =02G0;ь=>3> 70:;04C ?5@54 

?5@540G5N 7>2=VH=V< A?>6820G0< 40=8E. 

2. �0AB>AC20==N 0=>=V<V70FVW ?V4;O30NBь CAV ?5@A>=0;ь=V 40=V ?5@54 2V440G5N, 70 

C<>28 715@565==O <>6;82>ABV =040==O 7>2=VH=ь>N ?;0BD>@<>N A5@2VAV2 =5>1EV4=8E 

=02G0;ь=><C 70:;04C. 

3. "A>1;820 C2030 <0є 1CB8 ?@84V;5=0 B>:5=V70FVW 40=8E O:V ?>H8@NNBьAO 7 

1@>:5@>< 40=8E. #@8 ?>H8@5==V 40=8E 7 1@>:5@>< ?>B@V1=> B>:5=V7C20B8 O:><>30 

1V;ьHC :V;ь:VABь ?5@A>=0;ь=8E 40=8E. 

4. %?>AV1 B>:5=V70FVW 40=8E ?>28=5= 1CB8 =04V9=8< B0 2>4=>G0A 704>2>;ь=OB8 

28<>38 7>2=VH=VE A?>6820GV2 40=8E 4> D>@<0BC 40=8E O:V ?>H8@NNBьAO. 

/:I> A;V4C20B8 F8< @5:><5=40FVO<, B> 0=>=V<V70FVO 1C45 5D5:B82=>N, V 

2V4?>2V4=> @878:8 28B>:C ?5@A>=0;ь=8E 40=8E 7<5=HCNBьAO. � 2 V450;ь=V9 A8BC0FVW 

2>=8 =01;86C20B8<CBьAO 4> =C;O. �2060NG8 =0 ?@>2545=89 0=0;V7, ?>1C4>20=> 

AE5<0B8G=C <>45;ь 70E8ABC ?5@A>=0;ь=8E 40=8E ABC45=BV2 7 28:>@8AB0==O< A5@2VAC 

0=>=V<V70FVW B0:8E 40=8E C ;>:0;ь=V9 F8D@>2V9 <5@56V =02G0;ь=>3> 70:;04C (@8A. 2.15) 

[8]. 
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$8A. 2.15. %E5<0B8G=0 <>45;ь 70AB>AC20==O 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 74>1C20GV2 

>A2VB8 [8]. 
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"1<565==O< AB2>@5=>W <>45;V є B5, I> 2>=0 =5 2?;820є =0 28>:@5<;5=V C @>1>BV 

>1’є:B8, 7 O:8<8 A?V2?@0FNє >A2VB=V9 70:;04. %CBь <>45;V 3 7>A5@5465==O =0 465@5;V 

40=8E. �465 70728G09 7>2=VH=V< A?>6820G0< ?5@A>=0;ь=8E 40=8E =5 ?>B@V1=> 7=0B8 7 

O:8< :>=:@5B=> AB59:E>;45@><, 74>1C20G5< >A2VB8 G8 3@C?>N 74>1C20GV2 A8AB5<0 

:><C=V:Cє. �06;828< є ;8H5 70157?5G5==O C=V:0;ь=>ABV B0 :>=A8AB5=B=>ABV 40=8E, 

B>1B> <>6;82VABь V45=B8DV:C20B8 :>65= >:@5<89 5;5<5=B 270є<>4VW. �2V4A8 9 28?;820є 

B>9 D0:B, I> 7>2=VH=V< A8AB5<0< =5 >1>2’O7:>2> =04020B8 4>ABC? 4> @50;ь=8E 40=8E, 

<>6=0 WE 70<V=8B8 C=V:0;ь=8<8 0=>=V<V7>20=8<8 >48=8FO<8. �8H 206;82>, I>1 A0< 

70:;04 7<V3 C <091CB=ь><C A?V2AB028B8 O:><C 7 @50;ь=8E :>@8ABC20GV2 =0;560Bь 

>B@8<0=V 2V4 7>2=VH=VE =02G0;ь=8E A8AB5< BV G8 V=HV =>2V 40=V (72VB8 0:B82=>ABV). 

"A>1;82VABN 70?@>?>=>20=>W <>45;V є B5, I> F5 V=D>@<0FV9=89 V=AB@C<5=B 

(A5@2VA) 2 >A=>2V O:>3> 2V41C20єBьAO 0=>=V<V70FVO ?5@A>=0;ь=>W V=D>@<0FVW 

AB59:E>;45@V2 >A2VB=ь>3> A5@54>28I0. �8>:@5<;5=> >A=>2=V 28<>38 4> V=D>@<0FV9=>3> 

V=AB@C<5=BC: 

1. '=V:0;ь=><C AB59:E>;45@C >A2VB=ь>3> A5@54>28I0 4;O :>6=>3> >:@5<>3> 

A?>6820G0 ?>28=5= 35=5@C20B8AO >:@5<89 =01V@ 0=>=V<=8E 40=8E (B>:5=V2), O:89 V 

?>28=5= ?>H8@N20B8Aь 7 FVєN :>=:@5B=>N 7>2=VH=ь>N A8AB5<>N. 

2. %5@2VA 0=>=V<V70FVW ?>28=5= ?V4B@8<C20B8 72>@>B=89 <5E0=V7<, B>1B> 

450=>=V<V70FVN 40=8E C <560E ;>:0;ь=>W V=D>@<0FV9=>W <5@56V =02G0;ь=>3> 70:;04C. 

*5 ?>B@V1=> C 28?04:C, :>;8 7>2=VH=V A8AB5<8 ?>25@B0B8<CBь =>2V (72VB=V) 40=V 

?>2’O70=V 7 =02G0;ь=8< ?@>F5A>< :>6=>3> 7 :>@8ABC20GV2. 

3. �0=89 A5@2VA ?>28=5= 70157?5GC20B8 2AV =5>1EV4=V V=AB@C<5=B8 4;O 

70AB>AC20==O 04<V=VAB@0B>@0<8 =02G0;ь=>3> 70:;04C @V7=8E 0;3>@8B<V2 B0 H01;>=V2 

0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E ABC45=BV2. *5 ?>B@V1=> 4;O B>3>, I>1 735=5@>20=V 

B>:5=8 2V4?>2V40;8 V=482V4C0;ь=8< 28<>30< :>6=>3> 7>2=VH=ь>3> A?>6820G0 C 

V=B53@0FVW 7 O:8< <0є =5>1EV4=VABь =02G0;ь=89 70:;04. 
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4. �40B=VABь ?>H8@N20B8 2V4?>2V4=V 0=>=V<V7>20=V 40=V ;8H5 7 

02B>@87>20=8<8 7>2=VH=V<8 A?>6820G0<8 ?5@A>=0;ь=8E 40=8E, A?8A>: O:8E ?>28=5= 

:>=DV3C@C20B8 04<V=VAB@0B>@0<8 =02G0;ь=>3> 70:;04C. 

� ?@>2545=>3> <>45;N20==O, 2AB0=>2;5=>, I> =5 ?>B@V1=> 7<V=N20B8 A?>A>18 

270є<>4VW 7 7>2=VH=V<8 =02G0;ь=8<8 A8AB5<0<8. &0:>6 =5 ?>B@V1=> 2?@>2046C20B8 =>2V 

1V;ьH AB@>3V ?@028;0 >1@>1:8 B0 715@V30==O 40=8E 4> B0:8E A8AB5<. � I> =093>;>2=VH5 

=02G0;ь=89 70:;04 1V;ьH5 =5 ?>28=5= ?5@59<0B8Aь O:V B@5BV AB>@>=8 <>6CBь >B@8<0B8 

4>ABC? 4> ?>H8@5=8E 40=8E, 0465, 7>2=VH=V< A?>6820G0< 40=8E =5 =040NBьAO @50;ь=V 

40=V 28BV: O:8E є ?@>1;5<>N. &>1B>, 7<V=82H8 ;8H5 G0AB8=C V=D>@<0FV9=>W <5@56V 

=02G0;ь=>3> 70:;04C, 28@VHCєBьAO 1V;ьHVABь 28:;8:V2, ?>2’O70=8E 7 @878:0<8 28B>:C 

?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 >A2VB=ь>3> A5@54>28I0 2 C<>20E 4V468B0;V70FVW. 

 

2.6  >45;ь 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 2 V=D>@<0FV9=8E 

?>B>:0E ?@8 V=D>@<0FV9=V9 270є<>4VW C 4V468B0;V7>20=><C >A2VB=ь><C A5@54>28IV 

 

/: 287=0G5=>, C ACG0A=><C >A2VB=ь><C A5@54>28IV, O:5 ?>ABV9=> 707=0є 

B@0=AD>@<0FV9 ?V4 2?;82>< B5E=>;>3VG=>3> ?@>3@5AC, 0=>=V<V70FVO 40=8E AB59:E>;45@V2 

є :@8B8G=> 206;82>N A:;04>2>N 70E8ABC :>=DV45=FV9=>ABV. �465 2>=0 70157?5GCє 

70E8AB >A>18AB>W V=D>@<0FVW, 7<5=HCє @878:8 =5?@02><V@=>3> 28:>@8AB0==O 40=8E V 

A?@8Oє 4>B@8<0==N 70:>=>402G8E =>@<. #@>B5, VA=CNBь A8BC0FVW, :>;8 =5>1EV4=VABь 

?V4B@8<C20B8 72>@>B=89 72’O7>: B0 70157?5GC20B8 O:VA=89 A5@2VA 28<030NBь <>6;82>ABV 

450=>=V<V7C20B8 40=V. *5 <>65 2:;NG0B8 28?04:8, :>;8 =5>1EV4=> H284:> @503C20B8 =0 

703@>78 157?5FV, =04020B8 ?5@A>=0;V7>20=C ?V4B@8<:C ABC45=B0< 01> 74V9A=N20B8 

206;82C :><C=V:0FVN G5@57 ?@O<V :0=0;8, B0:V O: SMS 01> 5;5:B@>==0 ?>HB0. &><C, 

E>G0 0=>=V<V70FVO 70;8H0єBьAO :;NG>28< V=AB@C<5=B>< 70E8ABC 40=8E, 206;82> B0:>6 

@>7C<VB8, I> 2 45O:8E A8BC0FVOE 450=>=V<V70FVO є 28?@0240=>N B0 =5>1EV4=>N 4;O 

5D5:B82=>3> C?@02;V==O >A2VB=V< ?@>F5A><. 
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 �0;V 287=0G5=> 3>;>2=V ?@8G8=8 G><C <5E0=V7< 450=>=V<V70FVW 0=>=V<=8E 40=8E 2 
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AB59:E>;45@V2 C 4V468B0;V7>20=V9 >A2VBV, O:89 ґ@C=BCєBьAO =0 <>45;V 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E ?@8 V=D>@<0FV9=V9 270є<>4VW 2 >A2VB=ь><C A5@54>28IV. *59 

0;3>@8B< 45B0;V7Cє :>65= 5B0? ?@>F5AC, 2V4 ?>G0B:>2>3> ?;0=C20==O 4> :V=F52>W 

@50;V70FVW B0 <>=VB>@8=3C, I> 4>72>;Oє 70:;040< >A2VB8 5D5:B82=> 70E8I0B8 

?5@A>=0;ь=V 40=V A2>WE CG0A=8:V2. �?@>20465==O Fь>3> 0;3>@8B<C 30@0=BCє 4>B@8<0==O 

ACG0A=8E AB0=40@BV2 157?5:8 B0 :>=DV45=FV9=>ABV, 715@V30NG8 ?@8 Fь><C 28A>:C O:VABь 

B0 FV;VA=VABь =02G0;ь=>3> ?@>F5AC. �024O:8 GVB:> 287=0G5=8< :@>:0<, 70:;048 <>6CBь 

=5 ;8H5 C157?5G8B8 40=V, 0 9 7<VF=8B8 4>2V@C A2>WE ABC45=BV2 B0 A?V2@>1VB=8:V2 4> 

F8D@>28E B5E=>;>3V9 2 >A2VBV. 

 

3.2 �;3>@8B< 2?@>20465==O 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 

4V468B0;V7>20=>W >A2VB8 

 

/: 707=0G0;>Aь @0=VH5 70E8AB V=D>@<0FVW B0 :>=DV45=FV9=>ABV 40=8E CG=V2 V 

28:;040GV2 =01C20є >A>1;82>3> 7=0G5==O. $>7@>1;5=89 0;3>@8B< 0=>=V<V70FVO 40=8E є 

206;828< B0 :>@8A=8< V=AB@C<5=B>< 4;O 70157?5G5==O 157?5:8 >A>18AB>W V=D>@<0FVW, 

?@>B5 VA=CNBь A8BC0FVW, :>;8 <>65 28=8:=CB8 ?>B@510 2 450=>=V<V70FVW. *5 <>65 1CB8 

?>2’O70=> 7 =5>1EV4=VABN ?@>2545==O =0C:>28E 4>A;V465=ь, <>=VB>@8=3>< O:>ABV >A2VB8, 

0 B0:>6 2V4?>2V4=VABN 70:>=>402G8< 28<>30< I>4> 715@565==O B0 >1@>1:8 40=8E. 

�0157?5G5==O <>6;82>ABV 450=>=V<V70FVW 40=8E <>65 1CB8 :@8B8G=> 206;828< 

4;O =02G0;ь=8E 70:;04V2 B0 7>2=VH=VE >A2VB=VE A5@2VAV2, O:V 28:>@8AB>2CNBь FV 40=V 4;O 

24>A:>=0;5==O A2>WE ?@>3@0<, 0=0;V7C CA?VH=>ABV ABC45=BV2 G8 28O2;5==O B5=45=FV9 C 

=02G0;ь=><C ?@>F5AV. !0?@8:;04, 4;O @>7@>1:8 V=482V4C0;ь=8E <0@H@CBV2 =02G0==O 

01> ?A8E>;>3VG=>W ?V4B@8<:8 206;82> <0B8 4>ABC? 4> ?5@28==8E 40=8E, O:V 4>72>;ONBь 

:@0I5 @>7C<VB8 ?>B@518 B0 >A>1;82>ABV CG=V2. 
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%0<5 B><C =02G0;ь=V 70:;048 ?@03=CBь 70157?5G8B8 O: :>=DV45=FV9=VABь, B0: V, C 

?52=8E 28?04:0E, 4>ABC?=VABь ?5@A>=0;ь=>W V=D>@<0FVW 4;O ?V4B@8<:8 O:VA=>3> 

>A2VB=ь>3> ?@>F5AC. �;O Fь>3> =5>1EV4=> 70157?5G8B8 2V4?>2V4=89 <5E0=V7< 

450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 2 >A2VB=ь><C A5@54>28IV. 

� FVєN <5B>N @>7@>1;5=> 0;3>@8B< 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8 =0FV;5=89 =0 AB2>@5==O V=AB@C<5=BC 4;O 

157?5G=>3> 2V4=>2;5==O 4>ABC?C 4> 40=8E, 2@0E>2CNG8 ?@02>2V, 5B8G=V B0 B5E=VG=V 

0A?5:B8. �V= 4>72>;Oє V45=B8DV:C20B8, O:V 40=V =5>1EV4=> 7=>2C 7@>18B8 4>ABC?=8<8, 

@>7@>18B8 2V4?>2V4=V B5E=>;>3VG=V @VH5==O V 70157?5G8B8 V=B53@0FVN F8E @VH5=ь 2 

VA=CNGC V=D@0AB@C:BC@C 40=8E =02G0;ь=>3> 70:;04C. *59 0;3>@8B< A;C68Bь 4>@>6=ь>N 

:0@B>N 4;O =02G0;ь=8E 70:;04V2, O:V ?@03=CBь ?V4B@8<C20B8 10;0=A <V6 02B>=><=VABN 

40=8E V 70157?5G5==O< WE 4>ABC?=>ABV 4;O =02G0;ь=8E V >@30=V70FV9=8E FV;59. 

"B65, =86G5 40=> ?5@5;V: :@>:V2 0;3>@8B<C 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8: 

1. #;0=C20==O 2?@>20465==O A5@2VAC 450=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW 

CG0A=8:V2 =02G0;ь=>3> ?@>F5AC C 4V468B0; A8AB5<C <5=546<5=BC 40=8E =02G0;ь=>3> 

70:;04C. $>7@>1:0 ?;0=C <5E0=V7<C 450=>=V<V70FVW <0є 107C20B8Aь =0 @0=VH5 AB2>@5=V9 

<>45;V 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 >A2VB=ь>3> ?@>F5AC. 

2. �87=0G5==O B8?V2 ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 >A2VB=ь>3> ?@>F5AC O:V 

?>B@51CNBь 450=>=V<V70FVW. 

3. %B2>@5==O A5@2VAC 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E. 

4. �=B53@0FVO A5@2VAC 450=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW CG0A=8:V2 

=02G0;ь=>3> ?@>F5AC C 4V468B0; A8AB5<C <5=546<5=BC 40=8E =02G0;ь=>3> 70:;04C 

5. �025@H5==O 2?@>20465==O A5@2VAC 450=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW. 

�0;V 45B0;V7>20=> :>65= 7 :@>:V2 Fь>3> ?;0=C. !86G5 >?8A0=> :@>: ?;0=C20==O 

2?@>20465==O A5@2VAC 450=>=V<V70FVW: 

1) "FV=:0 ?>B>G=8E ?>B@51 B0 28<>3: 

a) 287=0G5==O FV;59 450=>=V<V70FVW B0 WW @>;V C =02G0;ь=><C ?@>F5AV; 
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b) 70;CG5==O AB59:E>;45@V2, I>1 287=0G8B8 WE=V >GV:C20==O B0 28<>38. 

2) �=0;V7 ?@02>28E B0 5B8G=8E 0A?5:BV2: 

a) >FV=:0 70:>=>402G8E >1<565=ь I>4> 2V4=>2;5==O 4>ABC?C 4> ?5@A>=0;ь=8E 

40=8E; 

b) @>73;O4 5B8G=8E ?8B0=ь, ?>2’O70=8E V7 450=>=V<V70FVєN, V WE 2?;82C =0 

:>=DV45=FV9=VABь. 

3) $>7@>1:0 ?;0=C ?@>є:BC: 

a) 281V@ G0A>28E @0<>:, @5AC@AV2 B0 :;NG>28E 5B0?V2 4;O @50;V70FVW A5@2VAC; 

b) 287=0G5==O 2V4?>2V40;ь=>ABV :><0=48 ?@>є:BC B0 AB2>@5==O 3@0DV:0 

7CAB@VG59. 

!0ABC?=8< :@>:>< є 287=0G5==O B8?V2 ?5@A>=0;ь=8E 40=8E 4;O 450=>=V<V70FVW: 

1) �45=B8DV:0FVO =5>1EV4=8E 40=8E 4;O 450=>=V<V70FVW: 

a. 28O2;5==O :0B53>@V9 40=8E, O:V ?>B@51CNBь 2V4=>2;5==O 4>ABC?C 4;O 

=02G0;ь=8E 01> 04<V=VAB@0B82=8E FV;59; 

2) �=0;V7 @878:V2 V ?5@5203 450=>=V<V70FVW: 

a. >FV=:0 @878:V2, ?>2’O70=8E V7 2V4=>2;5==O< 4>ABC?C 4> ?5@A>=0;ь=8E 

40=8E; 

b. 0=0;V7 ?>B5=FV9=8E ?5@5203 4;O =02G0;ь=>3> ?@>F5AC 01> 04<V=VAB@0FVW. 

3) �;0A8DV:0FVO 40=8E 70 ?@V>@8B5B=VABN: 

a. 2AB0=>2;5==O ?@V>@8B5BC 450=>=V<V70FVW 4;O @V7=8E B8?V2 40=8E 70;56=> 2V4 

WE=ь>W 206;82>ABV B0 28:>@8AB0==O. 

&@5BV9 :@>: 3 F5 AB2>@5==O A5@2VAC 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E, B>6 40;V 

>?8A0=> ?C=:B8 O:V <VABOBь F59 5B0?: 

1) $>7@>1:0 0@EVB5:BC@8 A5@2VAC: 

a) 287=0G5==O B5E=VG=>W 0@EVB5:BC@8 A5@2VAC, 2:;NG0NG8 281V@ ?;0BD>@<8 B0 

B5E=>;>3V9. 

2) $>7@>1:0 ?@>3@0<=>3> 70157?5G5==O: 
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a) AB2>@5==O 0;3>@8B<V2 V ?@>3@0<=8E <>4C;V2 4;O 2V4=>2;5==O ?5@A>=0;ь=8E 

40=8E. 

3) #5@52V@:0 DC=:FV>=0;ь=>ABV: 

a) ?@>2545==O B5ABV2 4;O ?5@52V@:8 :>@5:B=>ABV B0 157?5:8 @>1>B8 A5@2VAC. 

4) $>7@>1:0 70E>4V2 157?5:8: 

a) 2?@>20465==O <5E0=V7<V2 :>=B@>;N 4>ABC?C 4;O 70?>1V30==O 

=5A0=:FV>=>20=><C 28:>@8AB0==N A5@2VAC. 

#5@54>AB0==V< :@>:>< 0;3>@8B<C є V=B53@0FVO A5@2VAC 7 4V468B0; A8AB5<>N 

<5=546<5=BC 40=8E. "Aь ?5@5;V: 4V9 O:V 2E>4OBь C F59 ?C=:B: 

1) �=0;V7 VA=CNG>W A8AB5<8: 

a) >FV=:0 ?>B>G=>W �&-V=D@0AB@C:BC@8 4;O 287=0G5==O =5>1EV4=8E 7<V= 4;O 

V=B53@0FVW. 

2) �?@>20465==O B5E=VG=8E 7<V=: 

a) <>48DV:0FVO VA=CNG8E A8AB5< 4;O V=B53@0FVW 7 =>28< A5@2VA><. 

3) &5ABC20==O V=B53@0FVW: 

a) ?5@52V@:0 @>1>B8 A5@2VAC 2 C<>20E @50;ь=8E 4V9 4;O 28O2;5==O ?>B5=FV9=8E 

?@>1;5<. 

4) !02G0==O :>@8ABC20GV2: 

a) ?@>2545==O B@5=V=3V2 4;O A?V2@>1VB=8:V2 I>4> 28:>@8AB0==O =>2>3> A5@2VAC. 

"AB0==V9 :@>: 3 7025@H5==O 2?@>20465==O A5@2VAC 450=>=V<V70FVW: 

1) "FV=:0 2?@>20465==O: 

a) 0=0;V7 @57C;ьB0BV2 2?@>20465==O B0 71V@ 2V43C:V2 2V4 :>@8ABC20GV2. 

2) �>:C<5=BC20==O ?@>F5AV2: 

a) @>7@>1:0 V=AB@C:FV9 B0 :5@V2=8FB2> 4;O ?>40;ьH>3> 28:>@8AB0==O B0 

B5E=VG=>W ?V4B@8<:8. 

3) "FV=:0 2?;82C =0 ?@>F5A8 70:;04C: 

a) 287=0G5==O, O: 450=>=V<V70FVO 2?;820є =0 =02G0;ь=89 ?@>F5A B0 

04<V=VAB@0B82=V ?@>F5A8. 
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#V4AC<>2CNG8, C Fь><C ?V4@>74V;V ?@54AB02;5=> 0;3>@8B< 450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8, O:89 A?@O<>20=89 =0 

157?5G=5 B0 A0=:FV>=>20=5 2V4=>2;5==O 4>ABC?C 4> ?5@A>=0;ь=8E 40=8E 2 >A2VB=ь><C 

A5@54>28IV. �;3>@8B< 2:;NG0є ?’OBь 206;828E :@>:V2. �0AB>AC20==O O:8E 4>72>;Oє 

2@0EC20B8 ?@02>2V, 5B8G=V B0 B5E=VG=V 0A?5:B8, 70157?5GCNG8 10;0=A <V6 715@565==O< 

:>=DV45=FV9=>ABV B0 4>ABC?=VABN 40=8E. �024O:8 2?@>20465==N B0:8E V=AB@C<5=BV2 

=02G0;ь=V 70:;048 7<>6CBь 5D5:B82=VH5 C?@02;OB8 40=8<8 4;O ?>:@0I5==O O: 

=02G0;ь=>3> ?@>F5AC, B0: V 04<V=VAB@0B82=8E ?@>F54C@. 

 

3.3  5B>4 0=>=V<V70FVW B0 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E C 270є<>4VW 5;5<5=BV2 

V=D>@<0FV9=>3> ?@>AB>@C 4V468B0;V7>20=>W >A2VB8 

 

3.3.1 %E5<0 2?@>20465==O 0=>=V<V70FVW B0 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 2 

V=D>@<0FV9=><C ?@>AB>@V 4V468B0;V7>20=>W >A2VB8 

 

!5 >4=>@07>2> 707=0G0;>Aь I> ?8B0==O 70E8ABC ?5@A>=0;ь=8E 40=8E AB0є 2A5 

1V;ьH 0:BC0;ь=8<. �;5 O: 284=> 7 ?@>2545=8E 4>A;V465=ь 206;82> =5 2B@0G0B8 10;0=A 

<V6 70:@8BVABN A8AB5<8 B0 WW DC=:FV>=0;ь=VABN. ' Fь><C :>=B5:ABV, <5B>4 0=>=V<V70FVW 

B0 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 2V4V3@0є :;NG>2C @>;ь C 70157?5G5==V 

:>=DV45=FV9=>ABV B0 4>ABC?=>ABV V=D>@<0FVW. �;O 5D5:B82=>W 270є<>4VW 5;5<5=BV2 

V=D>@<0FV9=>3> ?@>AB>@C 4V468B0;V7>20=>W >A2VB8 @>7@>1;5=> :V;ь:0 206;828E <>45;59 

B0 0;3>@8B<V2. !0 ?5@H><C 5B0?V AB2>@5=> <>45;ь 70E8ABC ?5@A>=0;ь=8E 40=8E 

74>1C20GV2 >A2VB8 G5@57 WE=N 0=>=V<V70FVN, I> 4>72>;Oє 7=878B8 @878:8 

=5A0=:FV>=>20=>3> 28:>@8AB0==O 40=8E. �>40B:>2>, <>45;ь 450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 =02G0;ь=>3> ?@>F5AC =040є <>6;82VABь 157?5G=>3> 

2V4=>2;5==O 4>ABC?C 4> ?>B@V1=>W V=D>@<0FVW, 715@V30NG8 10;0=A <V6 :>=DV45=FV9=VABN 

B0 28<>30<8 4> 4>ABC?=>ABV. �@V< F8E <>45;59, @>7@>1;5=> 0;3>@8B< 0=>=V<V70FVW, I> 
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=0FV;5=89 =0 <5B>48G=5 B0 157?5G=5 ?5@5B2>@5==O 40=8E, V 0;3>@8B< 450=>=V<V70FVW, 

O:89 70157?5GCє 157?@>1;5<=C V=B53@0FVN 2 VA=CNGC V=D>@<0FV9=C V=D@0AB@C:BC@C 

70:;04V2 >A2VB8. �AV FV 5;5<5=B8 A?V;ь=> D>@<CNBь >A=>2C 4;O 5D5:B82=>3> C?@02;V==O 

V=D>@<0FV9=8< ?@>AB>@><, 45 40=V 28:>@8AB>2CNBьAO 7 4>B@8<0==O< =0928I8E 

AB0=40@BV2 157?5:8 B0 5B8:8. 

"B65, <0NG8 B25@489 DC=40<5=B, ?>G0B> @>7@>1:C <5B>4C 0=>=V<V70FVW B0 

450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E C 270є<>4VW 5;5<5=BV2 V=D>@<0FV9=>3> ?@>AB>@C 

4V468B0;V7>20=>W >A2VB8. #5@H8< :@>:>< AB0;> AB2>@5==O ?;0=C 2?@>20465==O 

?V4B@8<:8 0=>=V<V70FVW B0 450=>=V<V70FVW =02G0;ь=8< 70:;04><. !0 AE5<V (@8A. 3.1) 

7>1@065=> ?>A;V4>2=VABь B0:8E :@>:V2. 
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$8A. 3.1. %E5<0 2?@>20465==O 0=>=V<V70FVW B0 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 2 

V=D>@<0FV9=><C ?@>AB>@C 4V468B0;V7>20=>W >A2VB8 

�;O :@0I>3> @>7C<V==O AE5<8 40;V 45B0;ь=> >?8A0=> :@>:8 7>1@065=V =0 =V9. 

&0:>6 40=> 45B0;V70FVN ?> :>6=><C 7 =8E. 

"B65, ?5@H8< :@>:>< є 287=0G5==O <VAVW B0 10G5==O.  VAVO 3 F5 DC=40<5=B0;ь=5 

B25@465==O ?@> B5, G8< 709<0єBьAO >A2VB=O >@30=V70FVO, O:0 WW >A=>2=0 <5B0 V :>3> 2>=0 

?@03=5 >1A;C3>2C20B8.  VAVO ?>28==0 1CB8 7@>7C<V;>N V =048E0NG>N, 7040NG8 

=0?@O<>: 4;O 2AVE 4V9.  VAVO ?>28==0 ?>OA=N20B8 4;O G>3> =02G0;ь=><C 70:;04C 

?>B@V1=> 2?@>2046C20B8 0=>=V<V70FVN ?5@A>=0;ь=8E 40=8E. �465 V=>4V 28O2;OєBьAO, I> 
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O: <0;V, B0: V 25;8:V >@30=V70FVW 28B@0G0NBь =59<>2V@=V @5AC@A8 =0 @5GV O:V W< =5 

?>B@V1=V 9 =5 71V30NBьAO 7V H;OE>< B0 ?@8=F8?0<8 O:V 1C;8 70:;045=V 2 1V7=5A G8 WE 

>A=>2C ?V4 G0A 9>3> AB2>@5==O. $>7C<VNG8 <VAVN, ?>B@V1=> AD>@<C20B8 10G5==O. &>1B> 

CO2;5==O ?@> B5, O:>N >@30=V70FVO E>G5 10G8B8 A515 2 <091CB=ь><C. *5 4>40ABь OA=>ABV 

AB>A>2=> B>3>, O:5 <VAF5 2?@>20465==O 0=>=V<V70FVW <0є 2 <091CB=ь><C =02G0;ь=>3> 

70:;04C. � B0:>6 4>?><>65 =048E=CB8 B0 <>B82C20B8 ?@0FV2=8:V2 4>AO30B8 0<1VB=8E 

FV;59. 

�0;V ?@>2>48BьAO 0=0;V7 2=CB@VH=ь>3> B0 7>2=VH=ь>3> A5@54>28I0 (SWOT-0=0;V7) 

[171]. &CB 2A5 >G5284=> B0 ?@>AB>. �=CB@VH=V9 0=0;V7 3 V45=B8DV:0FVO A8;ь=8E 

(Strengths) B0 A;01:8E (Weaknesses) AB>@V= >@30=V70FVW, B0:8E O: @5AC@A8, ?@>F5A8, 

:><?5B5=FVW. �>2=VH=V9 0=0;V7 3 282G5==O <>6;82>AB59 (Opportunities) B0 703@>7 

(Threats), I> 28?;820NBь 7 @8=:C, :>=:C@5=B=>3> A5@54>28I0, 5:>=><VG=8E C<>2. *5 

4>?><>65 7@>7C<VB8 O: :@0I5 <>6=0 V<?;5<5=BC20B8 B0 70AB>AC20B8 0=>=V<V70FVN C 

4V468B0; 270є<>4VW >A2VB=ь>W >@30=V70FVW 7 V=H8<8 7>2=VH=V<8 ?;0BD>@<0<8. 

#VA;O Fь>3> ?>B@V1=> 2AB0=>28B8 FV;V B0 70240==O. *V;V 3 F5 4>23>AB@>:>2V :V=F52V 

@57C;ьB0B8, O:8E >@30=V70FVO ?@03=5 4>AO3B8 2 :>=B5:ABV 0=>=V<V70FVW 40=8E. �>=8 

?>28==V 2V4?>2V40B8 :@8B5@VO< SMART: 1CB8 :>=:@5B=8<8 (Specific), 28<V@N20=8<8 

(Measurable), 4>AO6=8<8 (Achievable), @5;520=B=8<8 (Relevant) B0 >1<565=8<8 2 G0AV 

(Time-bound) [172]. �5B0;V7>20=V :@>:8 G8 ?V4FV;V, =5>1EV4=V 4;O 4>AO3=5==O >A=>2=8E 

FV;59 F5 V 1C4CBь A0<V 70240==O. 

�0;V A;V4Cє @>7@>1:0 AB@0B53VW. (>@<C;N20==O AB@0B53VG=8E V=VFV0B82 V =0?@O<:V2 

O:V ?>28==V A?@8OB8 2?@>20465==N =>28E B5E=>;>3V9 V 24>A:>=0;5==O VA=CNG>3> 

DC=:FV>=0;C 2 :>=B5:ABV 0=>=V<V70FVW B0 450=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW 

AB59:E>;45@V2 =02G0;ь=>3> ?@>F5AC. 

!0ABC?=89 ?C=:B 3 @>7@>1:0 ?;0=C 4V9.  0NG8 AB@0B53VN, FV;V B0 70240==O, 

?>B@V1=> AB2>@8B8 :>=:@5B=89 ?;0= 70E>4V2 V7 707=0G5==O< 2V4?>2V40;ь=8E >AV1, 

=5>1EV4=8E @5AC@AV2 B0 G0A>28E @0<>: 4;O :>6=>3> =0?@O<:C @>1>B8. 
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 0NG8 ?;0=, ?>B@V1=> 28:>=0B8 @>7?>4V; @5AC@AV2. !5>1EV4=> 28:>=0B8 >FV=:C 

=0O2=8E @5AC@AV2 V 287=0G8B8 ?>B@518 C 4>40B:>28E @5AC@A0E (;N4Aь:8E, <0B5@V0;ь=8E, 

DV=0=A>28E). 

&5?5@ =093>;>2=VH0 G0AB8=0, 0 A0<5 2?@>20465==O B0 C?@02;V==O. "A:V;ь:8 C65 є 

3>B>289 ?;0= 4V9 B0 @>7?>4V;5=V @5AC@A8, ?>B@V1=>, A;V4CNG8 @>7@>1;5=><C ?;0=C, 

28:>=C20B8 ?>AB02;5=V 70240==O. !5>1EV4=> 287=0G8B8 2V4?>2V40;ь=8E 70 @50;V70FVN, 

=0;03>48B8 GVB:89 :>=B@>;ь 28:>=0==O V :>@83C20==O :C@AC ?@8 28=8:=5==V 2V4E8;5=ь. 

�;5 O: 7@>7C<VB8 G8 @>1>B0 V45 ?> ?;0=C, B0 9 27030;V I> 2V41C20єBьAO 7 

@50;V70FVєN ?@>є:BC.  >=VB>@8=3 B0 >FV=:0, A0<5 F5 V є :>=B@>;NNG8< V=AB@C<5=B>< 

28:>=0==O =0<VG5=>3> ?;0=C. �06;828< є 2AB0=>2;5==O V=AB@C<5=BV2 B0 :@8B5@VW2 

>FV=:8 ?@>3@5AC (:;NG>28E ?>:07=8:V2 5D5:B82=>ABV, KPI) 4;O ?>ABV9=>3> 2V4AB565==O 

28:>=0==O ?;0=C. �V4?>2V4=> ?>28==0 ?@>2>48B8Aь >FV=:0 2V4?>2V4=>ABV D0:B8G=>3> 

28:>=0==O ?;0=C 70?;0=>20=8< ?>:07=8:0<. 

!0ABC?=89 ?C=:B 3 >FV=:0 B0 72>@>B=89 72’O7>:.  0єBьAO =0 C207V @53C;O@=89 

?5@53;O4 @57C;ьB0BV2 V 28:>=0=8E 4V9 7 <5B>N >B@8<0==O 72>@>B=>3> 72’O7:C. *59 ?@>F5A 

4>72>;Oє 2=>A8B8 =5>1EV4=V 7<V=8, 24>A:>=0;N20B8 AB@0B53VN B0 70157?5GC20B8 

?>ABV9=89 @>728B>: >@30=V70FVW. 

� >AB0==V9 :@>: 3 7025@H5==O. #V4AC<:>20 >FV=:0 2Aь>3> ?@>F5AC AB@0B53VG=>3> 

?;0=C20==O, I> 2:;NG0є ?5@53;O4 4>AO3=CB8E FV;59 V FV;VA=>3> 28:>=0==O AB@0B53VW. *5 

5B0?, =0 O:><C C7030;ь=NNBьAO C@>:8, O:V >@30=V70FVO 282G8;0 2 E>4V @50;V70FVW ?;0=C, V 

70157?5GCєBьAO ?5@540G0 7=0=ь 2A5@548=V :><0=48. �025@H5==O ?5@5410G0є 

D>@<0;V70FVN =01CB8E 7=0=ь B0 ?V43>BC20==O >@30=V70FVW 4> =0ABC?=>3> F8:;C 

AB@0B53VG=>3> ?;0=C20==O, 2:;NG0NG8 ?V472VB=VABь V 4>:C<5=B0FVN 4;O <091CB=ь>W 

4VO;ь=>ABV. 
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3.3.2  5B>4 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E C 270є<>4VW 5;5<5=BV2 V=D>@<0FV9=>3> 

?@>AB>@C 4V468B0;V7>20=>W >A2VB8 

 

$>7@>182H8 CAV =5>1EV4=V <>45;V B0 0;3>@8B<8, AB2>@5=> 1;>:-AE5<C 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E C 270є<>4VW 5;5<5=BV2 V=D>@<0FV9=>3> ?@>AB>@C 4V468B0;V7>20=>W 

>A2VB8 (@8A. 3.2). 
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$8A. 3.2. �;>:-AE5<0 0;3>@8B<C 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E CG0A=8:V2 =02G0;ь=>3> 

?@>F5AC 
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�>@>B:89 >?8A 1;>:-AE5<8. %?5@HC 2V41C20єBьAO 22545==O 40=8E ?@> 

V=B5=A82=VABь ?>B>:V2 40=8E =02G0;ь=>3> 70:;04C B0 :V;ь:VABь 40=8E, O:V ?@>E>4OBь 

G5@57 =8E. !0 >A=>2V F8E 40=8E 28:>=CєBьAO 0=0;V7 ?>B>:V2 40=8E >A2VB=ь>W CAB0=>28 B0 

1C4CєBьAO <>45;ь V=D>@<0FV9=>W 270є<>4VW B0 ?>B>:V2 40=8E C 4V468B0;V7>20=V9 >A2VB=V9 

AD5@V O: F5 ?>:070=> 2 4@C3><C @>74V;V FVєW @>1>B8. !0ABC?=8< :@>:>< є 287=0G5==O 

=5>1EV4=>ABV ?5@5E>4C C E<0@=5 A5@54>28I5, 4;O Fь>3> 70AB>A>2CєBьAO @>7@>1;5=0 

@0=VH5 <>45;ь C?@02;V==O 715@V30==O< ?>B>:V2 40=8E >A2VB=ь>3> A5@54>28I0. !0 >A=>2V 

?@>2545=>3> 0=0;V7C 287=0G0єBьAO G8 ?>B@V1=> 70AB>A>2C20B8 4VW =0?@02;5=V =0 

?V428I5==O @V2=O 157?5:8 ?>B>:V2 40=8E (2.3). /:I> >B@8<0=5 7=0G5==O @V2=5 =C;N, B> 

B0:V 4VW 28:>=C20B8 =5 ?>B@V1=>. � V=H><C 28?04:C B0:V 4VW є =5>1EV4=8<8, 0 >B65, 

28:>=CєBьAO V45=B8DV:0FVO @878:V2 28B>:C ?5@A>=0;ь=8E 40=8E O: ?>:070=> 2 4@C3><C 

@>74V;V (<>45;ь @878:V2 28B>:C ?5@A>=0;ь=8E 40=8E ?@8 V=D>@<0FV9=V9 270є<>4VW 

4V468B0;V7>20=>3> >A2VB=ь>3> A5@54>28I0). !0 >A=>2V >B@8<0=8E 40=8E 28:>=CєBьAO 

2?@>20465==O 0=>=V<V70FVW. #VA;O 2?@>20465==O 0=>=V<V70FVW ?5@52V@OєBьAO G8 CAV 

?>B>:8 40=8E є 157?5G=8<8. /:I> B0:, B> @>1>B0 7025@H5=0. /:I> =V 3 ?@>2>48BьAO 

=0ABC?=0 V45=B8DV:0FVO @878:V2 V 70AB>A>2CєBьAO 0=>=V<V70FVO 4> ?>B>:V2 40=8E O:V 

;8H8;8Aь =5157?5G=8<8. 

%B2>@5=> 1;>:-AE5<C 0;3>@8B<C 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E CG0A=8:V2 

=02G0;ь=>3> ?@>F5AC. &0:>6, @>7@>1;5=> 7030;ь=89 ?;0= V<?;5<5=B0FVW B0 

2?@>20465==O 0=>=V<V70FVW B0 450=>=V<V70FVW ?5@A>=0;ь=8E 40=8E C 270є<>4VW 5;5<5=BV2 

V=D>@<0FV9=>3> ?@>AB>@C 4V468B0;V7>20=>W >A2VB8. &>6 40;V ?>B@V1=> 7@>18B8 >?8AC 

1V7=5A-?@>F5AV2 ?>2’O70=8E 7 2?@>20465==O< 0=>=V<V70FVW B0 450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E. %?5@HC >?8A0=> 1V7=5A-?@>F5A8 ?>2’O70=V 7 0=>=V<V70FVєN. �0 

>A=>2C 27OB> @>7@>1;5=89 @0=VH5 0;3>@8B< 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8 (3.2). 

&>6 ?5@H8< :@>:>< 2 Fь><C 0;3>@8B<V є ?;0=C20==O 2?@>20465==O <>45;V 

0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E. !0 @8A. 3.3 ?>1C4>20=0 AE5<0 1V7=5A-?@>F5AC 
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?;0=C20==O 2?@>20465==O 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E CG0A=8:V2 7 2E>40<8 B0 

28E>40<8. 

 

$8A. 3.3. �E>48 B0 28E>48 1V7=5A-?@>F5AC ?;0=C20==O 2?@>20465==O 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E CG0A=8:V2 

!0 FV9 AE5<V 7>1@065=> =0ABC?=V 5;5<5=B8 O:V є :;NG>28<8 4;O 28:>=0==O 

1V7=5A-?@>F5AC ?;0=C20==O V O2;ONBьAO 9>3> 2E>40<8: 

1) #>B>G=V ?@>F5A8 >@30=V70FVW B0 WW ?>B@518. &CB <0єBьAO =0 C207V, O:V є C65 

=0;03>465=V 01> =5 =0;03>465=V ?@>F5A8 2 =02G0;ь=><C 70:;04V. &0:V O: ?@>F5A 

V=B53@0FVW 7 7>2=VH=V<8 =02G0;ь=8<8 ?;0BD>@<0<8, =02G0;ь=V ?@>F5A8, ?@>F5A8 

?>2’O70=V 7 <>=VB>@8=3>< B0 O:VABN B>I>. %B>A>2=> ?>B@51, 206;82>N є V=D>@<0FVO 

?>2’O70=0 7 B8< I> A0<5 28<030єBьAO 4;O 70157?5G5==O O:VA=>3> =02G0==O, O:V є 

?@>30;8=8 7 B>G:8 7>@C 157?5:8 40=8E O:V ?>B@V1=> 70?>2=8B8 B0 V=H5. 

2) �0E8AB V=D>@<0FVW B0 ?>;VB8:8 :>=DV45=FV9=>ABV. �06;82> >B@8<0B8 ?>2=5 

@>7C<V==O O:V 265 є 2AB0=>2;5=V ?>;VB8:8 C AD5@V 70E8ABC V=D>@<0FVW B0 

:>=DV45=FV9=>ABV =02G0;ь=>3> ?@>F5AC 2 >A2VB=V9 CAB0=>2V. 

3) �2>@>B=89 72’O7>: 2V4 CG0A=8:V2 =02G0;ь=>3> ?@>F5AC. �2VA=> 2 ?5@HC G5@3C 

V45BьAO ?@> 04<V=VAB@0FVN B0 28:;040Fь:89 A:;04 =02G0;ь=>3> 70:;04C. 
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 0NG8 >?8A 2EV4=8E 40=8E 1V7=5A-?@>F5AC ?;0=C20==O 4;O ?>2=>W :0@B8=8, 

?>B@V1=> >?8A0B8, I> >GV:CєBьAO =0 28E>4V Fь>3> 1V7=5A-?@>F5AC. &>6 40;V ?5@5@0E>20=> 

3>;>2=V A:;04>2V ?5@5;V:C 28EV4=8E 5;5<5=BV2: 

1) #;0= @>7@>1:8 B0 2?@>20465==O 0=>=V<V70FVW 2 VA=CNGC 4V468B0; 

<5=546<5=B A8AB5<C =02G0;ь=>3> 70:;04C. *5 =09206;82VH89 ?C=:B. %:;040NG8 ?;0= 

@>1VB, 206;82> 45B0;ь=> ?@>?@0FN20B8 :>65= 7 5B0?V2 O: @>7@>1:8, B0: V 2?@>20465==O 

=>2>3> DC=:FV>=0;C 2 C65 VA=CNG89 V=AB@C<5=B. 

2)  0B@8FO 2V4?>2V40;ь=>ABV. #>B@V1=> GVB:> 287=0G8B8 O:0 :><0=40, 0 B0:>6 WW 

CG0A=8:8 70 I> 2V4?>2V40NBь. &0:>6 206;82> 707=0G8B8 O:C @>;ь ?>28=5= 2V4V3@020B8 

:>65= 7 CG0A=8:V2 C B>9 G8 V=H89 <><5=B, 28:>=CNG8 A2>N G0AB8=C @>1>B8 C ?@>є:BV. 

3) "=>2;5=V ?>;VB8:8 7 :>=DV45=FV9=>ABV B0 70E8ABC V=D>@<0FVW. "A:V;ь:8 ACBь 

@>1>B8 F5 A0<5 ?>:@0I5==O @V2=O 70E8I5=>ABV 40=8E CG0A=8:V2 =02G0;ь=>3> ?@>F5AC, 

B> C ?5@HC G5@3C ?>B@V1=> @>7C<VB8 FV;V. &>1B> @>7@>18B8 GVB:V 28<>38 4> 157?5:8, 

O:8< 40;V ?>B@V1=> A;V4C20B8. 

4) "FV=:8 B8?V2 40=8E O:V 28:>@8AB>2CNBьAO =02G0;ь=8< 70:;04>< 2 :>=B5:ABV 

V=B53@0FVW 7 7>2=VH=V<8 =02G0;ь=8<8 ?;0BD>@<0<8. �0728G09 B0:8E B8?V2 =5 1030B>. "Aь 

:V;ь:0 B8?V2 V=D>@<0FV9=8E >1’є:BV2 O:V BCB <0NBь <VAF5: %BC45=B, �8:;040G, �C@A, 

#@54<5B B0 V=HV. 

5) �2VB8 ?> 28:>=0=V9 @>1>BV. �2VA=> ?VA;O 28:>=0==O 2AVE @>1VB ?>B@V1=> 

AD>@<C20B8 72VB8. �465 4>A2V4 B0 =0?@0Fь>20=V 7=0==O <>6=0 1C45 28:>@8AB0B8 4;O 

0=0;V7C ?@>2545=>W @>1>B8 B0 ?>:@0I5==O =0ABC?=8E :@>:V2 G8 >?B8<V70FVW B0 

?>;53H5==O 28:>=0==O AE>68E ?@>є:BV2. 

#5@5E>4OG8 70 @>7@>1;5=8< 0;3>@8B<>< 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

CG0A=8:V2 =02G0;ь=>3> ?@>F5AC 4> =0ABC?=>3> :@>:C ?>B@V1=> 7@>18B8 0=0;V7 40=8E O:V 

=02G0;ь=89 70:;04 ?>H8@Nє 7 7>2=VH=V<8 A?>6820G0<8 2 :>=B5:ABV 270є<>4VW 7 =8<8 

4;O >B@8<0==O ?>A;C3 O:V 70157?5G0Bь ?>:@0I5==O O:>ABV =02G0==O. &>6 =0 @8A. 3.4 

7>1@065=> 2E>48 B0 28E>4C 1V7=5A-?@>F5AC 0=0;V7C B0:8E 40=8E. 
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$8A. 3.4. �E>48 B0 28E>48 1V7=5A-?@>F5AC 287=0G5==O 40=8E O:V =02G0;ь=89 70:;04 

?>H8@Nє 

�E>48 Fь>3> 1V7=5A-?@>F5AC: 

1) $0=VH5 7@>1;5=0 >FV=:0 B8?V2 40=8E =02G0;ь=>3> 70:;04C. /:I> 70:;04 є 

4>2>;V 4V468B0;V7>20=8<, B> B0:8E B8?V2 <>65 1CB8 B@>E8 1V;ьH5. "Aь :V;ь:0 ?@8:;04V2: 

40=V ?@> ABC45=BV2, 28:;040GV2, >FV=:8, 2V42V4C20==O V 1030B> V=H>3>. 

2) �0=V ?@> B5 O:V V=D>@<0FV9=V >1’є:B8 =02G0;ь=89 70:;04 ?>H8@Nє 7 

7>2=VH=V<8 A5@2VA0<8. �0728G09 F59 ?5@5;V: є 4C65 AE>689 C :>6=>3> =02G0;ь=>3> 

70:;04C, >Aь :V;ь:0 7 =8E: %BC45=B, �C@A, �8:;040G B>I>. 

 0NG8 CAV ?>B@V1=V 40=V, 287=0G5=>, I> >GV:CєBьAO =0 28E>4V O: @57C;ьB0B 

28:>=0==O 40=>3> 1V7=5A-?@>F5AC: 

1) #>2=89 >?8A V=D>@<0FV9=8E >1’є:BV2 =02G0;ь=>3> 70:;04C.  0NBьAO =0 

C207V, 72VA=>, F8D@>2V V=D>@<0FV9=V >1’є:B8. %0<5 ?> B0:8E 40=8E ?>B@V1=> A:;0AB8 

GVB:C B0 28G5@?=C 4>:C<5=B0FVN. 

2) #>2=89 >?8A 0B@81CBV2 :>6=>3> 7 @0=VH5 287=0G5=8E V=D>@<0FV9=8E 

>1’є:BV2. �06;82> :@V< @>7@>1:8 4>:C<5=B0FVW 7 ?5@5;V:C B8?V2 V=D>@<0FV9=8E >1’є:BV2 

45B0;ь=> B0 7@>7C<V;> >?8A0B8 :>65= 0B@81CB CAVE V=D>@<0FV9=8E >1’є:BV2. 

3) %E5<0 40=8E =02G0;ь=>3> 70:;04C. !5 2AV =02G0;ь=V 70:;048 <0NBь 

F5=B@0;V7>20=C 107C 40=8E V V=>4V A:;0AB8 B0:C AE5<C F5 =5 7>2AV< ?@>AB0 @>1>B0. �;5 
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O:I> є >4=0 01> :V;ь:0 F8D@>28E 107 40=8E O:V 28:>@8AB>2Cє =02G0;ь=89 70:;04, B> 

A:;0AB8 B0:C AE5<C =5 <>6=0.  

4) �2VB8 ?@> 28:>=0==O @>1VB. "A:V;ь:8 28:>=0=> A5@9>7=89 0=0;V7 B0 >?8A 

B8?V2 V=D>@<0FV9=8E >1’є:BV2 =02G0;ь=>3> 70:;04C, B> 9 >B@8<0=> G8<0;> =>2>3> 

4>A2V4C, O:89 ?>B@V1=> 70DV:AC20B8 B0 2 <091CB=ь><C 45B0;ь=> 282G8B8. 

 0NG8 3>B>289 >?8A @V7=8E B8?V2 V=D>@<0FV9=8E >1’є:BV2 B0 WE ?>;V2 7 O:8<8 

?>B@V1=> 1C45 <0B8 A?@02C, <>6=0 ?5@59B8 4> =0ABC?=>3> :@>:C. � A0<5 4> 0=0;V7C F8E 

>1’є:BV2 2 @>7@V7V ?5@A>=0;ь=>ABV B0 ?@820B=>ABV. &>1B> ?>B@V1=> 2AB0=>28B8 O:V 7 F8E 

>1’є:BV2 =0;560Bь 4> B0:8E, O:V =5ACBь 2 A>1V ?5@A>=0;ь=C V=D>@<0FVN, 0 B0:>6 O:V 7 WE 

0B@81CBV2 ?>B@51CNBь 70E8ABC. &>6 =0 @8A. 3.5 7>1@065=> AE5<C A0<5 B0:>3> 

1V7=5A-?@>F5AC. 

 

  

$8A. 3.5. �E>48 B0 28E>48 1V7=5A-?@>F5AC 287=0G5==O O:V 7 ?>H8@N20=8E 40=8E 

22060NBьAO ?5@A>=0;ь=8<8 B0 ?>28==V 1CB8 70E8I5=V 0=>=V<V70FVєN 

�8>:@5<;5=> 2E>48 B0 28E>48 1V7=5A-?@>F5AC 287=0G5==O O:V 7 ?>H8@N20=8E 

40=8E 22060NBьAO ?5@A>=0;ь=8<8 B0 ?>28==V 1CB8 70E8I5=V 0=>=V<V70FVєN: 

1) "=>2;5=V ?>;VB8:8 157?5:8. /: C65 707=0G0;>Aь 28I5 =0 5B0?V ?;0=C20==O 

>=>2;5=> B0 4>?>2=5=> 28<>38 4> V=D>@<0FV9=>W 157?5:8. !0 ?>B>G=><C :@>FV 2>=8 є 
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=04728G09=> 206;828<8. �465 A0<5 2>=8 1C4CBь 2:07V2=8:0<8 C ?@>F5AV 287=0G5==O O:V 

40=V ?>28==V 1CB8 70E8I5=V 0=>=V<V70FVєN, 0 O:V =V. 

2) "?8A V=D>@<0FV9=8E >1’є:BV2 =02G0;ь=>3> 70:;04C. !0 ?>?5@54=ь><C 5B0?V 

1C;0 A:;045=0 28G5@?=0 4>:C<5=B0FVO B0:8E >1’є:BV2 B>6 2>=0 AB0=5 >A=>2>N 4;O 
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B@0=AD>@<0FVW V=B53@0FV9 7 7>2=VH=V<8 =02G0;ь=8<8 ?;0BD>@<0<8 4;O 4>AO3=5==O 

<0:A8<0;ь=>W 157?5:8 B0 :>=DV45=FV9=>ABV =02G0;ь=>3> ?@>F5AC. 
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$"���� 4. �!("$ �*��!� &�)!"�"��/ '#$����!!/ #"&"�� � 

#�$%"!��Ь!�) ��!�) "%��&!Ь"�" %�$��"��Щ� � ' "��) 

�����&�����*�� 

 

4.1 �@EVB5:BC@0 V=D>@<0FV9=>W B5E=>;>3VW 0=>=V<V70FVW/450=>=V<V70FVW ?5@A>=0;ь=8E 

40=8E AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8 

 

4.1.1. �030;ь=0 AE5<0 0@EVB5:BC@8 V=D>@<0FV9=>W A8AB5<8 7 28:>@8AB0==O< 

0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

 

�8:>=02H8 0=0;V7 VA=CNG8E ?V4E>4V2 4> C?@02;V==O ?5@A>=0;ь=>N V=D>@<0FVєN, 

B0 287=0G82H8 >A=>2=V D0:B>@8 O:V є :;NG>28<8 ?@8 @>1>BV 7 B0:8<8 40=8<8, 

AD>@<>20=> 7030;ь=V 28<>38 4> 0@EVB5:BC@8 V=D>@<0FV9=>3> @VH5==O 0=>=V<V70FVW 

?5@A>=0;ь=>W V=D>@<0FVW C 4V468B0;V7>20=V9 >A2VB=V9 AD5@V: 

1. #>2=0 0=>=V<V70FVO 3 A8AB5<0 ?>28==0 30@0=BC20B8, I> 6>4=0 >A>18AB0 

V45=B8DV:0FV9=0 V=D>@<0FVO =5 <>65 1CB8 2V4=>2;5=0 7 0=>=V<V7>20=8E 40=8E. 

2. �15@565==O :>@8A=>ABV 40=8E 3 ?@8 0=>=V<V70FVW 206;82> 715@V30B8 FV==VABь 

40=8E 4;O ?>40;ьH>3> 0=0;V7C V 4>A;V465=ь. 

3. %?5FV0;V7>20=V 0;3>@8B<8 0=>=V<V70FVW 3 28:>@8AB0==O 2V4?>2V4=8E 

0;3>@8B<V2 0=>=V<V70FVW є :;NG>28< 4;O 70157?5G5==O 28A>:>3> @V2=O :>=DV45=FV9=>ABV. 

4. �>=B@>;ь 4>ABC?C 3 A8AB5<0 ?>28==0 <0B8 @5B5;ь=89 <5E0=V7< :5@C20==O 

4>ABC?><. 

5. ,8D@C20==O 40=8E 3 4;O 70?>1V30==O <>6;82><C =5A0=:FV>=>20=><C 

4>ABC?C 4> 0=>=V<V7>20=8E 40=8E 206;82> 28:>@8AB>2C20B8 A8;ь=5 H8D@C20==O =0 

@V2=V 715@V30==O V ?5@540GV 40=8E. 
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6. �15@565==O :>=B5:ABC 3 A8AB5<0 <0є 715@V30B8 45O:89 @V25=ь :>=B5:ABC 4;O 

70157?5G5==O 20;V4=>ABV B0 :>@8A=>ABV 40=8E. 

7.  >=VB>@8=3 B0 0C48B 3 206;82> 25AB8 ?>ABV9=89 <>=VB>@8=3 B0 0C48B 

A8AB5<8 0=>=V<V70FVW 4;O 28O2;5==O <>6;828E ?>@CH5=ь :>=DV45=FV9=>ABV B0 

A2>єG0A=>3> WE CAC=5==O. 

8. #@>AB>B0 V=B53@0FVW 7 VA=CNG>N 5:>A8AB5<>N 3 A8AB5<0 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E ?>28==0 1CB8 @>7@>1;5=0 7 C@0EC20==O< ?@>AB>B8 WW V=B53@0FVW 2 

VA=CNGC V=D>@<0FV9=C B0 B5E=>;>3VG=C V=D@0AB@C:BC@C =02G0;ь=>3> 70:;04C. 

�0157?5G5==O F8E 28<>3 4>?><>65 AB2>@8B8 5D5:B82=C A8AB5<C 0=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E, O:0 70157?5GCє 28A>:89 @V25=ь :>=DV45=FV9=>ABV B0 70E8ABC 

?@820B=>ABV CG0A=8:V2 4V468B0;V7>20=>W >A2VB=ь>W AD5@8. 

�@0E>2CNG8 28I5707=0G5=C V=D>@<0FVN, @>7@>1;5=> <>4C;ь=C 0@EVB5:BC@C 

V=D>@<0FV9=>W A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E ($8A. 4.1) [6]. 
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$8A. 4.1. �030;ь=0 0@EVB5:BC@0 V=D>@<0FV9=>W B5E=>;>3VW 0=>=V<V70FVW ?5@A>=0;ь=8E 

40=8E [6]. 

%:;04>2V B0:>W A8AB5<8: 

1) �=D>@<0FV9=0 A8AB5<0 C?@02;V==O V=D>@<0FVєN =02G0;ь=>3> 70:;04C 

(Education institution information management system) 3 VA=CNG0 F5=B@0;V7>20=0 F8D@>20 

A8AB5<0 C?@02;V==O CAVєN V=D>@<0FVєN =02G0;ь=>3> 70:;04C 7 O:>N V 2V41C20B8<5BьAO 

<091CB=O V=B53@0FVO A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E. �0728G09 B0:V A8AB5<8 

<0NBь =0ABC?=C AB@C:BC@C: 

a. �070 40=8E =02G0;ь=>3> 70:;04C (EI DB) 3 F8D@>25 AE>28I5 CAV =5>1EV4=>W 

4;O ?>2=>FV==>3> DC=:FV>=C20==O =02G0;ь=>3> 70:;04C V=D>@<0FVW. 

b. ,0@ 4>ABC?C 4> 40=8E (DAO) 3 ?52=0 V<?;5<5=B0FVO <5E0=V7<C 

70157?5G5==O >?5@0FV9 G8B0==O B0 70?8AC 2 107C 40=8E. 
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c. ,0@ 1V7=5A-;>3V:8 (Service) 3 <5=546<5=B H0@ O:89 70157?5GCє 2AV 

=5>1EV4=V DC=:FVW <0=V?C;OFVW AB@C:BC@0<8 40=8E =02G0;ь=>3> 70:;04C. 

d. %5@2VA C?@02;V==O 4>ABC?>< 4> 40=8E =02G0;ь=>3> 70:;04C (Data access 

management service) 3 >48= 7 =09206;82VH8E 5;5<5=BV2 A8AB5<8, H0@ O:89 70157?5GCє 

A0=:FV>=>20=89 4>ABC? 4> 40=8E =02G0;ь=>3> 70:;04C. 

e. ,0@ :>=B@>;5@V2 (Controllers) 3 H0@ O:89 70157?5GCє B0 45:;0@Cє H;OE8 

>B@8<0==O B0 <0=V?C;OFVW V=D>@<0FVW. 

f. �4<V=-?0=5;ь =02G0;ь=>3> 70:;04C (EI Admin UI) 3 V=AB@C<5=B 

<5=546<5=BC F8D@>2>W V=D>@<0FVW =02G0;ь=>3> 70:;04C 2V4?>2V4=> =02G5=8< 

?5@A>=0;><. 

2) �=B53@0FV9=89 H0@ (Integration layer) 3 H0@ O:89 70157?5GCє 2=CB@VH=N 

:><C=V:0FVN @V7=8E V=D>@<0FV9=8E A8AB5< =02G0;ь=>3> 70:;04C. � :>=B5:ABV V=B53@0FVW 7 

A8AB5<>N 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E F59 H0@ 70157?5GC20B8<5 ?>H8@5==O 

?5@A>=0;ь=8E 40=8E A8AB5<V 0=>=V<V70FVW, 2V4?>2V4=> 4;O ?>40;ьH>W WE 0=>=V<V70FVW 

FVєN A8AB5<>N. � ?@>B8;56=C AB>@>=C 1C45 9B8 ?>BV: =>28E 40=8E (72VBV2, >FV=>: B>I>) 

>B@8<0=8E 7 7>2=VH=VE 465@5;. 

3) �=D>@<0FV9=0 A8AB5<0 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 

4V468B0;V7>20=>W >A2VB=ь>W AD5@8 (Anonymization system) 3 A8AB5<0, FV;;N V=B53@0FVW 

O:>W 2 VA=CNGV V=AB@C<5=B8 C?@02;V==O F8D@>28<8 40=8<8 =02G0;ь=>3> 70:;04C є 

70157?5G5==O 28A>:>3> @V2=O 70E8ABC ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 >A2VB=ь>3> 

?@>F5AC. �@EVB5:BC@=V A:;04>2V A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E =0ABC?=V: 

a. �070 40=8E A8AB5<8 0=>=V<V70FVW (API DB) 3 AE>28I5 4;O 715@V30==O 

735=5@>20=8E 0=>=V<=8E 40=8E B0 CAVE =5>1EV4=8E 4;O WE 2=CB@VH=ь>W V45=B8DV:0FVW B0 

>?@0FN20==O <5B040=8E. 

b. ,0@ 4>ABC?C 4> 1078 40=8E A8AB5<8 0=>=V<V70FVW (Anonymization DAO) 3 

H0@ I> 70157?5GCє 4>ABC? 4> V=D>@<0FVW 1078 40=8E A8AB5<8 0=>=V<V70FVW, B0 =040є 

V=AB@C<5=B0@V9 4;O @>1>B8 7 =5N. 
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c. ,0@ 1V7=5A-;>3V:8 A8AB5<8 0=>=V<V70FVW (Anonymization Service) 3 H0@ C 

O:><C 2V41C20єBьAO >?@0FN20==O @50;ь=8E 40=8E, 35=5@0FVO WE 0=>=V<=8E 

:>?V9-70<V==8:V2, 450=>=V<V70FVO V45=B8DV:0B>@V2 B0 V=H0 1V7=5A-;>3V:0 ?>2’O70=0 7 

0=>=V<V70FVєN B0 450=>=V<V70FVєN ?5@A>=0;ь=>W V=D>@<0FVW. 

d. �=B5@D59A 4>ABC?C 4> 40=8E 7>2=VH=V<8 A?>6820G0<8 (Anonymization Data 

API) 3 V=B5@D59A O:89 70157?5GCє A0=:FV>=>20=89 >1<V= V=D>@<0FVєN <V6 =02G0;ь=8< 

70:;04>< B0 7>2=VH=V<8 =02G0;ь=8<8 ?;0BD>@<0<8, O:V 28:>@8AB>2CNBьAO 

AB59:E>;45@0<8 =02G0;ь=>W 5:>A8AB5<8 4;O 70157?5G5==O 5D5:B82=>ABV =02G0;ь=>3> 

?@>F5AC. 

"?8A02H8 CAV >A=>2=V 0@EVB5:BC@=V A:;04=8:8 A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 

40=8E 4V468B0;V7>20=>3> >A2VB=ь>3> 70:;04C, ?>B@V1=> 2:070B8 >A=>2=V E0@0:B5@8AB8:8 

B0:>W 0@EVB5:BC@8. $>18B8 >3;O4 B0:8E E0@0:B5@8AB8: =5>1EV4=> 7 B>G:8 7>@C ?@>AB>B8 

70AB>AC20==O B0 5D5:B82=>ABV 28:>=0==O ?>:;045=8E =0 A8AB5<C DC=:FV9, 0465 B0:V 

?>:07=8:8 G0AB> є 287=0G0;ь=8<8 ?@8 V=B53@0FVW =>28E DC=:FV>=0;ь=8E >48=8Fь 2 

VA=CNGC V=D>@<0FV9=C B5E=>;>3VN. &>6 >A=>2=V >A>1;82>ABV B0:>W 0@EVB5:BC@8 A8AB5<8 

0=>=V<V70FVW є =0ABC?=8<8: 

1)  0AHB01>20=VABь. &0:0 0@EVB5:BC@0 740B=0 5D5:B82=> <0AHB01C20B8AO 

2V4=>A=> 7@>AB0NG>3> >1AO3C 40=8E, I> =0:>?8GCєBьAO 2 >A2VB=ь><C ?@>F5AV. �465 

28:>@8AB0==O >:@5<>3> H0@C 4>ABC?C 4> 1078 40=8E 4>72>;Oє <>48DV:C202H8 ;8H5 

9>3> ?5@59B8 =0 @V7=V <>45;V 715@V30==O 40=8E, O: B> @>7?>4V;5=V 1078 40=8E. *5 

4>72>;8Bь 70157?5G8B8 =04V9=C @>1>BC A8AB5<8 =02VBь ?@8 71V;ьH5==V >1AO3C 

V=D>@<0FVW. 

2) �=CG:VABь. &0:C 0@EVB5:BC@C <>6=0 040?BC20B8 4> @V7=8E B8?V2 40=8E, O:V 

>1@>1;ONBьAO 2 >A2VB=ь><C :>=B5:ABV. �465 B8?8 40=8E 0=>=V<V7>20=>W 1078 40=8E ?> 

ACBV ?>2B>@NNBь C65 VA=CNGV B8?8 40=8E (B01;8FV) 2 107V 40=8E =02G0;ь=>3> 70:;04C. 

3) $V7=><0=VB=V <5B>48 0=>=V<V70FVW.  0NG8 ;>3V:C 0=>=V<V70FVW 2 >:@5<><C 

H0@V (Anonymization Service), <>48DV:0FVO ;8H5 FVєW G0AB8=:8 4>72>;8Bь ?V4B@8<C20B8 

@V7=V <5B>48 0=>=V<V70FVW, 2:;NG0NG8 70<VI5==O, 7030;ь=5 H8D@C20==O, E5HC20==O B0 
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V=HV. *5 4>72>;Oє 281@0B8 =09:@0I89 ?V4EV4 4;O :>=:@5B=>3> B8?C 40=8E B0 :>=:@5B=8E 

28<>3 4> :>=DV45=FV9=>ABV. 

4) �=B53@0FVO 7 VA=CNG8<8 A8AB5<0<8.  >4C;ь=0 2V44V;5=0 0@EVB5:BC@0 

A8AB5<8 0=>=V<V70FVW <>65 1CB8 AC<VA=>N 7 @V7=><0=VB=8<8 VA=CNG8<8 

V=D>@<0FV9=8<8 A8AB5<0<8 B0 ?;0BD>@<0<8 =02G0;ь=>3> 70:;04C. �465 2>=0 =5 

28<030є 7<V=8 VA=CNG>W A8AB5<8 C?@02;V==O F8D@>28<8 40=8<8 =02G0;ь=>3> 70:;04C, 0 

є >:@5<8< 4>?>2=5==O<. &>1B> 4>AB0B=ь> ?@>AB> =0;0HBC20B8 V=B53@0FV9=89 H0@ 

>1<V=C ?>2V4><;5==O<8 <V6 VA=CNG>N A8AB5<>N C?@02;V==O 40=8<8 B0 A8AB5<>N 

0=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW :>@8ABC20GV2. &0:89 ?V4EV4 70157?5GCє 7@CG=5 V 

157?5@5H:>4=5 2?@>20465==O <091CB=ь>W A8AB5<8 0=>=V<V70FVW 40=8E. 

5) ,284:VABь >1@>1:8. #V4EV4 2V44V;5=>W A8AB5<8 є 5D5:B82=8< 7 B>G:8 7>@C 

H284:>ABV >1@>1:8 40=8E. �465 A8AB5<0 740B=0 70157?5G8B8 2G0A=C 0=>=V<V70FVN ?@8 

<V=V<0;ь=><C 2?;82V =0 ?@>4C:B82=VABь CAVєW F8D@>2>W <5=546<5=B A8AB5<8 

=02G0;ь=>3> 70:;04C. 

%0<5 B0:V E0@0:B5@8AB8:8 A?V;ь=> AB2>@NNBь ?@>ABC, =04V9=C B0 5D5:B82=C 

0@EVB5:BC@C A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 2 4V468B0;V7>20=V9 

>A2VB=V9 AD5@V, 70157?5GCNG8 =04V9=89 70E8AB :>=DV45=FV9=>ABV B0 ?@820B=>ABV 

CG0A=8:V2 =02G0;ь=>3> ?@>F5AC. 

 

4.1.2. %B@C:BC@0 1078 40=8E V=D>@<0FV9=>W B5E=>;>3VW 0=>=V<V70FVW ?5@A>=0;ь=8E 

40=8E 

 

�07CNG8Aь =0 2Aь><C 28I573040=><C, 1V;ьH ?@8A:V?;82> 20@B> 7C?8=8B8Aь =0 

AB@C:BC@V 1078 40=8E A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=>W V=D>@<0FVW AB59:E>;45@V2 

4V468B0;V7>20=>W =02G0;ь=>3> 70:;04C. &>6 40;V @>73;O=CB> C7030;ь=5=C @5;OFV9=C 

AE5<C B0:>W 1078 40=8E (@8A. 4.2) [6]. 



197 

 

$8A. 4.2. %E5<0 1078 40=8E A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E 

�0;V 45B0;ь=> >?8A0=> A0<C AE5<C B0 ?@8=F8? WW V<?;5<5=B0FVW ?@8 AB2>@5==V 

1078 40=8E 0=>=V<V7>20=>W ?5@A>=0;ь=>W V=D>@<0FVW. #> ACBV B0:0 AE5<0 A:;040єBьAO 7 

42>E G0AB8=: 

1) &01;8FO-@5єAB@ A?>6820GV2 ?5@A>=0;ь=>W V=D>@<0FVW (data_suppliers) 3 

A?8A>: VA=CNG8E A?>6820GV2 ?5@A>=0;ь=8E 40=8E =02G0;ь=>3> 70:;04C 7V A2>W< 

C=V:0;ь=8< V45=B8DV:0B>@>< (s_id). !01V@ ?>;V2 B0:>W B01;8FV 70;568Bь 2V4 =5>1EV4=>W 

V=D>@<0FVW =02G0;ь=><C 70:;04C ?@> ?52=>3> A?>6820G0 40=8E. 

2) %5B B01;8Fь ?> :>6=><C B8?C 40=8E 4;O :>6=>3> A?>6820G0 (s_id + 

entity_type) 3 O2;Oє A>1>N =01V@ B01;8Fь 4;O 715@565==O 0=>=V<V7>20=8E 5:75<?;O@V2 

:>6=>3> B8?C 40=8E =02G0;ь=>3> 70:;04C 4;O :>6=>3> A?>6820G0 B0:8E 40=8E >:@5<>. 

!01V@ ?>;V2 B0:8E B01;8Fь 1C45 <VAB8B8 CAV BV 6 ?>;O, I> <VABOBь @50;ь=V B01;8FV 

:>6=>3> 7 B8?V2, 0 B0:>6 4>40B:>2> V45=B8DV:0B>@ (e_id). 
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!0 @8A. 4.3 ?>:070=> O: <>65 283;O40B8 =01V@ B01;8Fь B0:>W 1078 40=8E, O:I> 

VA=Cє 420 A?>6820GV 40=8E B0 420 B8?8 V=D>@<0FV9=8E >1’є:BV2: <%BC45=B= B0 

<�8:;040G= 7 ?>;O<8 <�<’O= B0 <&5;5D>==. 

 

$8A. 4.3. #@8:;04 B01;8Fь 7 40=8<8 1078 40=8E A5@2VAC 0=>=V<V70FVW 

�84V;5=> =0ABC?=V >A>1;82>ABV B0:>W AE5<8 B01;8Fь 1078 0=>=V<=8E 40=8E. 

#>-?5@H5, G8< 7 1V;ьH>N :V;ь:VABN A?>6820GV2 0=>=V<=8E 40=8E V=B53@>20=89 
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=02G0;ь=89 70:;04, B8< 1V;ьHC :V;ь:VABь B01;8Fь <0B8<5<> C AE5<V 1078 40=8E. 

#>-4@C35, G8< 1V;ьH5 @V7=8E B8?V2 ?5@A>=0;ь=8E 40=8E 715@V30є =02G0;ь=89 70:;04 B8< 

1V;ьH5 B01;8Fь 0=>=V<=8E WE 25@AV9 <0B8<5 AE5<0 1078 0=>=V<=8E 40=8E. �2V4A8 

>B@8<0=> B0:V =0A;V4:8: 

●  >6;825 7@>AB0==O :V;ь:>ABV B01;8Fь C AE5<V 1078 0=>=V<=8E 40=8E 

=02G0;ь=>3> 70:;04C. �;5 4;O ACG0A=8E %'�� B8AOGV =02VBь A>B=V B8AOG B01;8Fь =5 

?@8=>AOBь =VO:8E ?@>1;5<. 

● �;O :>6=>3> 7>2=VH=ь>3> A?>6820G0 є >:@5<89 A5B B01;8Fь, B>1B> >:@5<0 

B01;8FO ?V4 :>65= B8? 40=8E. �2V4A8 ?0@0;5;ь=0 @>1>B0 7 40=8<8 ?> :>6=><C >:@5<><C 

B8?C 40=8E :>6=>3> >:@5<>3> A?>6820G0 =VO:8< G8=>< =5 2?;820є =0 :>=A8AB5=B=VABь 

40=8E V=H8E :>@8ABC20GV2, 0 B0:>6 B@0=70:FVW 70?8BV2 V=H8E A?>6820GV2 40=8E. ->, O: 

707=0G0;>Aь @0=VH5, є :;NG>2>N 28<>3>N 4> A8AB5<8 0=>=V<V70FVW ?5@A>=0;ь=>W 

V=D>@<0FVW AB59:E>;45@V2 4V468B0;V7>20=>3> >A2VB=ь>3> 70:;04C. 

 

4.2 #@>3@0<=5 70157?5G5==O V=D>@<0FV9=>W B5E=>;>3VW 0=>=V<V70FVW/450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8 

 

' Fь><C ?V4@>74V;V ?@>45<>=AB@>20=> ?@0:B8G=5 70AB>AC20==O @>7@>1;5=8E 
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<>6;8289 4>ABC? 4> 1V;ьH>ABV 40=8E =02G0;ь=>3> 70:;04C, O:I> <�8:;040G=, B> ;8H5 

4> >A>18AB8E 40=8E, 0 B0:>6 40=8E ABC45=BV2 O:V є C A:;04V :C@AV2 O:V 2545 F59 28:;040G. 

' 28?04:C <%BC45=B0= <>6=0 >B@8<0B8 ;8H5 2;0A=V 40=V. 

(C=:FV>=0; 7 0=>=V<V70FVW 70157?5GCє 4>40B:>289 H0@ 70E8ABC ?5@A>=0;ь=>W 

V=D>@<0FVW. &0:>6 V=AB@C<5=B8 ?> 450=>=V<V70FVW @>7@>1;O;8Aь 2V4?>2V4=> 4> AC2>@8E 

28<>3 70E8ABC V=D>@<0FVW, I> <V=V<V7Cє 9<>2V@=VABь =5A0=:FV>=>20=>3> 4>ABC?C 4> 

@50;ь=8E ?5@A>=0;ь=8E 40=8E CG0A=8:V2 =02G0;ь=>3> ?@>F5AC.  

 

4.3 �0AB>AC20==O V=D>@<0FV9=>W B5E=>;>3VW 0=>=V<V70FVW/450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 4V468B0;V7>20=>W >A2VB8 

 

%B2>@5=> 4>40B:>289 H0@ 0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 

>A2VB=ь>3> ?@>F5AC. &0:>6 @50;V7>20=> DC=:FV>=0; 7 450=>=V<V70FVW B0:8E 40=8E. &><C 

70AB>A>20=> @>7@>1;5=V ?>:@0I5==O B0 ?>:070=> O: A0<5 F5 283;O40є =0 ?@0:B8FV. !0 

@8A. 4.12 ?>:070=> O: 283;O40NBь 40=V B5AB>2>3> ABC45=B0 <Nina Muraha= 4;O A?>6820G0 

40=8E <JesusTestDataConsumer1=, O:89 A?>6820є CAV 0B@81CB8 C 2V4:@8B><C 283;O4V. � 

=0 @8A 4.13 40=V B>3> 6 B5AB>2>3> ABC45=B0 O:V A?>6820є 7>2=VH=O =02G0;ь=0 ?;0BD>@<0 

<JesusTestDataConsumer2=, B>1B> ?52=V 0B@81CB8 1C4CBь 0=>=V<V7>20=V. 
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$8A. 4.12. #@8:;04 G8B0==O 40=8E ABC45=B0= Nina Muraha= A?>6820G5< 40=8E 157 

70AB>AC20==O 0=>=V<V70FVW (JesusTestDataConsumer1) 

 

$8A. 4.13. #@8:;04 G8B0==O 40=8E ABC45=B0 <Nina Muraha= A?>6820G5< 40=8E V7 

70AB>AC20==O< 0=>=V<V70FVW (JesusTestDataConsumer2) 

!0 @8A. 4.8 284=>, I> ?@8 V=B53@0FVW =02G0;ь=>3> 70:;04C 7V A?>6820G5< 40=8E =5 

1C;> 22V<:=5=> 0=>=V<V70FVN 4;O 6>4=>3> 0B@81CB0 9 CAV ?5@A>=0;ь=V 40=V 

?>H8@NNBьAO 2 2V4:@8B><C 283;O4V. �2VA=> V=>4V 1C20NBь A8BC0FVW :>;8 ?>B@V1=> <0B8 
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4>ABC? 4> 40=8E CG0A=8:V2 =02G0;ь=>3> ?@>F5AC, 0;5 2 1V;ьH>ABV 28?04:V2 G0AB8=C 

0B@81CBV2 <>6=0 0=>=V<V7C20B8. %0<5 4;O B0:>3> 28?04:C є ?@8:;04 ?@>45<>=AB@>20=89 

=0 @8A. 4.11. %B2>@NNG8 V=B53@0FVN 7V A?>6820G5< 40=8E <JesusTestDataConsumer2=, 

04<V=VAB@0B>@ C2V<:=C2 0=>=V<V70FVN 4;O =0ABC?=8E 0B@81CBV2: V<’O, ?@V728I5, ?> 

10Bь:>2V, N75@=59< B0 5;5:B@>==0 04@5A0. �V4?>2V4=> 70<VABь @50;ь=8E 40=8E ?>:070=> 

B>:5=8 735=5@>20=V A8AB5<>N 4;O WE 70<V=8. &>1B> F59 A?>6820G 70<VABь @50;ь=8E 40=8E 

>B@8<02 =0ABC?=V B>:5=8: 

● �<’O: @50;ь=5 7=0G5==O 3 Nina, >B@8<0=89 B>:5= 3 N-ggf’xjtdryr. 

● #> 10Bь:>2V: @50;ь=5 7=0G5==O 3 I, >B@8<0=89 B>:5= 3 I-ggm’xjtdryr. 

● #@V728I5: @50;ь=5 7=0G5==O 3 Muraha, >B@8<0=89 B>:5= 3 M-ggl’xjtdryr. 

● .75@=59<: @50;ь=5 7=0G5==O 3 Nina1612112, >B@8<0=89 B>:5= 3 

N-ggu’xjtdryr. 

● �;5:B@>==0 04@5A0: @50;ь=5 7=0G5==O 3 Nina1612@mailinator.com, 

>B@8<0=89 B>:5= 3 

QEXOzEyuqbUftUHz@581ab6aa-d3e0-4bbe-8717-4d5a53bca181.piixyz.com. 

'=V:0;ь=V B>:5=8 35=5@CNBьAO 4;O :>6=>3> :>@8ABC20G0 B0 4;O :>6=>W 7>2=VH=ь>W 

=02G0;ь=>W ?;0BD>@<8. *5 >7=0G0є, I> :>;V7VW =5<>6;82V 9 =02VBь <0NG8 =01>@8 40=8E 

@V7=8E 7>2=VH=VE ?;0BD>@< =5 28945 7VAB028B8 40=V B0 45B>:5=V7C20B8 ?5@A>=0;ь=C 

V=D>@<0FVN B>3> G8 V=H>3> CG0A=8:0 =02G0;ь=>3> ?@>F5AC. 

-5 >4=8< 206;828< =N0=A>< є B5, I> O: 284=> 7 ?@8:;04C H01;>= 0=>=V<V70FVW 

CAVE ?>;V2 1C2 >1@0=89 7V 715@565==O< D>@<0BC 40=8E. *5 4C65 206;82>, 0465 

1V;ьHVABь A?>6820GV2 40=8E <0NBь 20;V40FVN 0B@81CBV2 O:V 2>=8 28G8BCNBь 2 :>=B5:ABV 

V=B53@0FVW 7 =02G0;ь=8<8 70:;040<8. &>1B> =02VBь ?@8 ?V4B@8<FV A?>6820==O 

0=>=V<V7>20=8E 7=0G5=ь ?52=8E 0B@81CBV2 V=D>@<0FV9=8E >1’є:BV2 7>2=VH=ь>N 

=02G0;ь=>N ?;0BD>@<>N <>3;8 1 28=8:=CB8 ?@>1;5<8 70 C<>28 =5 2@0EC20==O Fь>3> 

D0:B>@C. 

�8I5 ?@>45<>=AB@>20=> 70AB>AC20==O 0=>=V<V70FVW 2 V=B53@0FVW =02G0;ь=>3> 

70:;04C B0 7>2=VH=ь>W =02G0;ь=>W ?;0BD>@<8. /: 707=0G0;>Aь @0=VH5, V=>4V ?>B@V1=> 
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<0B8 <>6;82VABь 40=V 450=>=V<V7>2C20B8 =0 @8A 4.14 ?>:070=> ?@8:;04 28:>=0==O 

70?8BC ?> 450=>=V<V70FVW 40=8E.  

 

$8A. 4.14. �0?8B =0 450=>=V<V70FVN B>:5=V2 O:V 1C;8 735=5@>20=V A8AB5<>N @0=VH5 

A?>6820GC 40=8E <JesusTestDataConsumer2= 

!86G5 >?8A0=> ?@>F5A 450=>=V<V70FVW ?>?5@54=ь> 0=>=V<V7>20=8E 0B@81CBV2 

B5AB>2>3> ABC45=B0 <Nina=. !0A0<?5@54 ?>B@V1=> ?@>9B8 0CB5=B8DV:0FVN. �;O Fь>3> 

?>B@V1=> <0B8 4>ABC? 4> ?5@A>=0;ь=>3> >A>1;82>3> =01>@C :;NGV2. �8:>=02H8 

0CB5=B8DV:0FVN B0 >B@8<02H8 <0:A5A B>:5==, D>@<CєBьAO 70?8B =0 450=>=V<V70FVN 

?>B@V1=8E B>:5=V2. #V4 G0A 28:>=0==O Fь>3> 70?8BC A8AB5<0 02B>@87Cє :>@8ABC20G0 B0 

02B><0B8G=> 287=0G8Bь 9>3> @>;ь. ' B0:><C 28?04:C 28:>@8AB>2C20;0Aь @>;ь 

<�4<V=VAB@0B>@=, B>6 4>ABC? 4> 40=8E 1C;> =040=>. �V4?@0282H8 ?5@5;V: B>:5=V2, O:V 

?>B@V1=> 450=>=V<V7C20B8 >B@8<0=> A?@026=V 40=V, O:V E>20NBьAO 70 F8<8 B>:5=0<8: 

● �V4?@02;5=> B>:5= 3 N-ggf’xjtdryr, >B@8<0=> 7=0G5==O 3 Nina. 
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● �V4?@02;5=> B>:5= 3 I-ggm’xjtdryr, >B@8<0=> 7=0G5==O 3 I. 

● �V4?@02;5=> B>:5= 3 M-ggl’xjtdryr, >B@8<0=> 7=0G5==O 3 Muraha. 

● �V4?@02;5=> B>:5= 3 -ggu’xjtdryr, >B@8<0=> 7=0G5==O 3 Nina1612112. 

● �V4?@02;5=> B>:5= 3 

QEXOzEyuqbUftUHz@581ab6aa-d3e0-4bbe-8717-4d5a53bca181.piixyz.com, >B@8<0=> 

7=0G5==O 3 Nina1612@mailinator.com. 

/: 284=> 450=>=V<V70FVO ?@0FNє :>@5:B=> 9 CAV 70?8B0=V B>:5=8 450=>=V<V7>20=> 

?@028;ь=>. �V4?>2V4=> 28:>@8AB0==O 0=>=V<V70FVW <0є =5 ;8H5 A5=A, 0 B5?5@ V є 7@CG=>N 

4;O CAVE :>@8ABC20GV2. �465 70 ?>B@518 B0, <0NG8 =5>1EV4=V ?@020, <>6=0 157?5G=> 

>B@8<0B8 4>ABC? 4> ?>B@V1=8E @50;ь=8E 40=8E CG0A=8:V2 =02G0;ь=>3> ?@>F5AC. 

 

4.4 �D5:B82=VABь 70AB>AC20==O V=D>@<0FV9=>W B5E=>;>3VW C?@02;V==O ?>B>:0<8 

?5@A>=0;ь=8E 40=8E >A2VB=ь>3> A5@54>28I0 2 C<>20E 4V468B0;V70FVW 

 

->1 ?5@5:>=0B8Aь 2 4Vє2>ABV B0 :>@8ABV @>7@>1;5=>W V=D>@<0FV9=>W B5E=>;>3VW 

?>B@V1=> 28:>=0B8 >FV=:C 9>3> 5D5:B82=>ABV. �;O Fь>3> ?>B@V1=> 287=0G8B8 G8 

70AB>AC20==O AB2>@5=>3> ?@>3@0<=>3> 70157?5G5==O 7=86Cє 9<>2V@=VABь 28=8:=5==O 

@878:>28E ?>4V9 28B>:C ?5@A>=0;ь=8E 40=8E CG0A=8:V2 =02G0;ь=>3> ?@>F5AC. &>1B> 

?>B@V1=> ?@>25AB8 ?>2B>@=V >FV=N20==O B0 @>7@0EC=:8 O:V 1C;8 28:>=0=V 2 4@C3><C 

@>74V;V ?@8 ?>AB0=>2FV 7040GV 7 C@0EC20==O< =>2>3> D0:B>@0. &8< 65 A0<8< 3@C?0< 

5:A?5@BV2, O:V D>@<C20;8 40=V, I> 2V4>1@065=> 2 B01;. 2.9, 2.10 B0 2.11 4@C3>3> @>74V;C 

@>1>B8 ?>B@V1=> 40B8 70240==O 28:>=0B8 ?>2B>@=5 >FV=N20==O 9<>2V@=>ABV 28=8:=5==O 

@878:>28E ?>4V9, A5@9>7=>ABV WE =0A;V4:V2 B0 FV==VA=C >FV=:C 9<>2V@=8E ?@8G8= 

28=8:=5==O F8E ?>4V9 7 C@0EC20==O 70AB>AC20==O @>7@>1;5=>W V=D>@<0FV9=>W B5E=>;>3VW 

0=>=V<V70FVW ?5@A>=0;ь=8E 40=8E AB59:E>;45@V2 =02G0;ь=>3> ?@>F5AC. 

#VA;O ?@>2545==O ?>2B>@=>3> >FV=N20==O 5:A?5@B0<8 >B@8<0=> @57C;ьB0B8 

7>1@065=V 2 B01;. 4.1 B0 4.2. 
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&01;8FO 4.1. �:A?5@B=0 >FV=:0 @878:>28E ?>4V9 28B>:C ?5@A>=0;ь=>W V=D>@<0FVW B0 WE 

=0A;V4:V2 7 C@0EC20==O< 70AB>AC20==O V=D>@<0FV9=>W B5E=>;>3VW 

№ $878:>20 ?>4VO  >6;82V =0A;V4:8 Ve - 

9<>2V@=VABь 

28=8:=5==O 

@878:>2>W 

?>4VW 

(1-10) 

Re - 

A5@9>7=VABь 

=0A;V4:V2 

28=8:=5==O 

@878:>2>W ?>4VW 

(1-10) 

Е1 �8BV: ?5@A>=0;ь=8E 

40=8E ?@8 28G8BFV 

7>2=VH=V<8 

A?>6820G0<8 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

28A>:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

=87ь:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

1 4 

Е2 �8BV: ?5@A>=0;ь=8E 

40=8E 7 1078 40=8E 

=02G0;ь=8E A8AB5< 

7>2=VH=VE A?>6820GV2 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

28A>:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

1 10 
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45O:8E :;Vє=BV2 3 

28A>:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 28A>:0 

9<>2V@=VABь. 

Е3 !5A0=:FV>=>20=5 

?>H8@5==O 40=8E 

7>2=VH=V< 

A?>6820G5< 7 V=H8< 

?;0BD>@<0<8 

 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

28A>:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

A5@54=O 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 =87ь:0 

9<>2V@=VABь. 

1 6 

Е4 �8BV: ?5@A>=0;ь=8E 

40=8E G5@57 4VW 

?5@A>=0;C 7>2=VH=ь>W 

:><?0=VW-A?>6820G0 

40=8E 

�8BV: G0AB8=8 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

28A>:0 9<>2V@=VABь. 

�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

45O:8E :;Vє=BV2 3 

=87ь:0 9<>2V@=VABь. 

1 5 
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�8BV: CAVE 

?5@A>=0;ь=8E 40=8E 

CAVE :;Vє=BV2 3 28A>:0 

=87ь:0. 

&01;8FO 4.2. *V==VA=V >FV=:8 ?@8G8= =0AB0==O @878:>28E ?>4V9 7 2@0EC20==O< 

70AB>AC20==O V=D>@<0FV9=>W B5E=>;>3VW 

№ $878:>20 ?>4VO Ce - "FV=:0 (1-10) 

p1 #>H8@5==O ?5@A>=0;ь=8E 40=8E B@5BV< AB>@>=0< 1 

p2 �18@0==O ?5@A>=0;ь=>W V=D>@<0FVW B@5BV<8 AB>@>=0<8 1 

p3 !87ь:89 @V25=ь 70E8ABC 1078 40=8E 8 

p4 !87ь:89 @V25=ь ?V43>B>2:8 ?5@A>=0;C 5 

p5 �V4ACB=VABь :C;ьBC@8 @>1>B8 7 ?@820B=8<8 40=8<8 

?5@A>=0;C 7>2=VH=VE :><?0=V9 

4 

p6 !87ь:89 @V25=ь 70E8ABC :0=0;V2 :><C=V:0FVW 3 

p7 �>2=VH=V 0B0:8 7;>2<8A=8:V2 6 

p8 !5?@>E>465==O 7>2=VH=V<8 A?>6820G0<8 A5@B8DV:0FV9 

7>2=VH=ь>3> 0C48BC 

2 

p9 �8:>@8AB0==O 70AB0@V;8E V=D>@<0FV9=8E B5E=>;>3V9 5 

p10 "@5=40 0?0@0B=8E ?>BC6=>AB59 C AC<=V2=8E 

?>AB0G0;ь=8:V2 

1 

p11 �8:>@8AB0==O ?5@A>=0;ь=>W V=D>@<0FVW 2 FV;OE 

7>2=VH=ь>W ?;0BD>@<8 (@5:;0<0, B5ABC20==O B>I>) 

1 
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!0 @8A. 4.15 7>1@065=> 7<V=8 >FV=>: 5:A?5@BV2 9<>2V@=>ABV 28=8:=5==O 

@878:>28E ?>4V9 28B>:C ?5@A>=0;ь=8E 40=8E 4> V ?VA;O 70AB>AC20==O =0?@0FN20=ь 7 

0=>=V<V70FVW. /: 284=>, 9<>2V@=VABь 28=8:=5==O ?> 2AVE ?>4VOE (Е1, Е2, Е3, Е4) 

A:>@>B8;0Aь 4> 1 10;C 7 10 <>6;828E I> є =04728G09=> =87ь:8< 7=0G5==O<. &0 2A5 6, 

70 @>7@>1;5=8< <5B>4><, ?5@A>=0;ь=V 40=V =5 ?>28==V ?>H8@N20B8Aь 27030;V, 0 >B65, 

;>3VG=> ?@8?CAB8B8, I> >FV=:8 <0NBь 1CB8 27030;V 0. �;5 5:A?5@B0<8 707=0G5=>, I> 

=02VBь 7 70AB>AC20==O< @>7@>1;5=>3> <5B>4C 0=>=V<V70FVW B0 450=>=V<V70FVW 

?5@A>=0;ь=8E 40=8E 2A5 6 VA=Cє ?52=0 =525;8:0 9<>2V@=VABь I> 28BV: <>6;8289 G5@57 

;N4Aь:89 D0:B>@, >A>1;82>ABV V<?;5<5=B0FVW :>=:@5B=8< =02G0;ь=8< 70:;04>< G8 

V=H5. 

 

$8A. 4.15. "FV=:8 5:A?5@BV2 9<>2V@=>ABV 28=8:=5==O @878:>2>W ?>4VW 28B>:C 

?5@A>=0;ь=8E 40=8E 4> B0 ?VA;O @>7@>1;5=>3> <5B>4C 

�@V< >FV=:8 9<>2V@=>ABV <0є<> >FV=:8 2038 :>6=>W 7 ?@8G8= (D1, D2, D3, D4, D5, 

D6, D, D8, D9, D10, D11) 28=8:=5==O @878:>28E ?>4V9 28B>:C ?5@A>=0;ь=8E 40=8E (@8A. 

4.15). 
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$8A. 4.16. "FV=:8 5:A?5@BV2 203 <>6;828E ?@8G8= 28=8:=5==O @878:>28E ?>4V9 28B>:C 

?5@A>=0;ь=8E 40=8E 

/: 284=> 7 4V03@0<8 =0 @8A. 4.16 2038 CAVE ?@8G8= :@V< >4=VєW 240;>Aь ACBBє2> 

7=878B8. -> 3>2>@8Bь ?@> 5D5:B82=VABь @>7@>1;5=>3> <5B>4C B0 V<?;5<5=B>20=>3> 70 

=8< ?@>3@0<=>3> 70157?5G5==O. 

�;O B>G=>W >FV=:8 5D5:B82=>ABV AB2>@5=>3> ?@>3@0<=>3> 70157?5G5==O Е 

70?@>?>=>20=> B0:C >FV=:C 28@078B8 2V4=>H5==O< AC<0@=>W >FV=:8 CAVE ?@8G8= 

@878:>28E ?>4V9 4> 70AB>AC20==O V=D>@<0FV9=>W B5E=>;>3VW B0 ?VA;O (4.1): 

     (4.1) ā = ā�ý/ā�þ,
45 MPA 3 AC<0@=0 >FV=:0 CAVE ?@8G8= @878:>28E ?>4V9 4> 70AB>AC20==O 

V=D>@<0FV9=>W B5E=>;>3VW ( ) ; Ā=1
11∑ ā�Ā
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MPB 3 AC<0@=0 >FV=:0 CAVE ?@8G8= @878:>28E ?>4V9 ?VA;O 70AB>AC20==O 

V=D>@<0FV9=>W B5E=>;>3VW ( ). Ā=1
11∑ ā�Ā

�0 B0:8E C<>2 V=D>@<0FV9=C B5E=>;>3VN <>6=0 22060B8 5D5:B82=>N O:I> 

@57C;ьB0B >1@0EC=:C 7=0G5==O Е є 1V;ьH8< >48=8FV. &>6 28:>=02H8 >1@0EC=:8 

70AB>AC202H8 D>@<C;C 2.4 B0 28I5 287=0G5=>N D>@<C;>N 4.1, >B@8<0=> B0:5 7=0G5==O 

5D5:B82=>ABV Е = 3.28. 

/: 284=> 7 @>7@0EC=:V2 7=0G5==O Е є 7=0G=> 1V;ьH8< >48=8FV. *5 A2V4G8Bь, I> 

@>7@>1;5=0 V=D>@<0FV9=0 B5E=>;>3VO 28:>=Cє A2>N DC=:FVN ?> ?V428I5==N @V2=O 
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