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ANNOTATION 

 

 

Karpenko L.M. Theoretical and Methodological Bases of the Activation 

Strategy of Innovation and Investment Development of Industrial Enterprises. – 

The qualification scientific work on the manuscript. 

The thesis for the degree of Doctor of Economic Sciences, specialty 

08.00.04 – Economics and Management of Enterprises (According to the Types of 

Economic Activities). – Odessa National Polytechnic University, Odessa, 2017.  

 

The thesis is devoted to the development of theoretical and methodological 

basis and methodological provisions and recommendations for the strategy of 

activating innovation and investment development of industrial enterprises. 

The evolution of the categorical apparatus of modern innovation and the 

substantiated semantic circle of the definition of innovation and investment 

development of an industrial enterprise are studied. This allowed to group the 

categories and concepts into two groups: the innovative and investment nature that 

correspond to the two components of the same name, and typologies them 

according to the functions performed and the method of placing content on 

attributive-relational, genetic and operational; Adapt a number of categories and 

concepts for accounting and analytical purposes; Determine the reasons for 

changing the semantic circle of the definition of innovation and investment 

development, which include the prevalence of the digitalization principle in the 

enterprises development. 

The investment decision is grounded as the basic process in the management 

of enterprises innovative development through classification grounds, principles, 

ranking. It grounded its possible actualization impact on the investment process 

and the flow of innovation and targeted investments in industrial enterprises in 

instrumental and technological level, since its registration-analytical and analytical 
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methodological tools to evaluate all components of innovation and investment 

development and investment projects on line Given criteria. 

Differences, components and content of the activation of innovation and 

investment enterprises activity and their innovative and investment development 

are determined. It is proved that the activation of innovation and investment 

enterprises activity is more concerned with the macro level, acting as an external 

condition for their activities and development, whereas the activation of innovation 

and investment development of industrial enterprises has a conceptual and 

instrumental-technological embodiment at all levels of management (macro-, 

meso-, micro-) in the relevant management systems. The methods, forms and 

mechanism of financing, investment decision based on budgeting and forecasting 

of cash flows are classified as components of activation of innovation and 

investment activity of industrial enterprises, and the use of modern innovative 

forms and methods of investment acting on the basis of the principle 

Digitalization, such as crowd funding, crowd sourcing, crowd investing. 

The methodological approaches to the strategy of innovative and investment 

development of industrial enterprises, in particular, its budgetary basis and 

methodological basis of the managerial analysis of the innovative and investment 

activity of the enterprise, are substantiated. This proved that the strategy of 

activation of innovative and investment development is part of the strategic 

development of the entire process of industrial enterprise development, which is 

characterized by a functional outline and tools. In particular, the management 

analysis of innovation and investment activity of the enterprise systematically uses 

traditional and new methods of financial and economic calculations (investment, 

marketing and financial and investment analysis) and considers the efficiency 

criteria for activating innovation and investment development around the four 

poles of strategic management (internal coordination mechanism, procedures 

Incentive system, information system, decision-making structure). 

The theoretical basis and systematic potential methods of administering 

innovation and investment development of an industrial enterprise are generalized. 
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Since administration provides distribution of responsibilities in the management 

apparatus, adherence to legal norms and powers in solving business issues, to the 

extent that its mechanism at the strategic level of management is appropriate to 

apply for the formation and implementation of the innovation and investment 

development strategy on a permanent basis as a process of its strategy by methods 

Compliance-control of processes, procedures, executors. The procedural format of 

the universal model of administrative support for the strategy of activating 

innovation and investment development of the enterprise is proposed. Information 

and analytical data of administration is obtained by means of forecasting, 

programming and modelling, which are methods of its development and 

implementation. Therefore, the role of administrative management is also in the 

formation of the theoretical and methodological basis of the strategy methodology 

of activating innovation and investment development. 

The instrumental and technological bases of strategy and modelling 

formation of innovation and investment development of industrial enterprises are 

logically related, therefore, tools for assessing the effectiveness of investment 

projects and investment decisions of enterprises for strategic planning should be 

formulated from potentially applicable for the formation of strategy and modelling 

of innovation and investment development of optimization methods and 

management models. Cash flow at the enterprise, portfolio diversification models, 

synergistic models and investment decisions are including Assessment of the value 

of the investment project. Systematization of methods on the object of evaluation 

highlights the innovation and investment development of the enterprise on the 

differentiated resource base. The perspective direction of development of the 

instrumental and technological basis of the strategy of innovation and investment 

development of the industrial enterprise is the application of American models and 

synergetic models of dynamic investment processes. 

The basic alternatives and the paradigm of the innovation-investment 

strategy of enterprises development are summarized, as under the influence of the 

instability of internal and external conditions of industrial enterprises, the direction 
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in favour of strategic management in previously untapped strategy areas is 

changing. Functional strategies of the time function are transformed into an 

analytic function of the direction in order to obtain the target financial result from 

innovation and investment development. The urgency of this reinforces the recent 

tendency of the negative tendencies of their innovation and investment 

development, established by the analysis, which encompassed the innovative, 

investment and productive components of the domestic industrial enterprises 

development. It also confirmed the predicted validity. 

New approaches to activating innovation and investment development of the 

industrial  enterprise on the basis  of  system changes and introduction of  strategies 

that are potentially able to increase the effectiveness of innovation and investment 

development and the economic efficiency of innovation and investment activity are 

proposed. The strategy should create a model for the adoption and implementation 

of strategic decisions of the company to achieve the goals and long-term 

competitive advantages – that is, the architect of strategy. Architectonics and 

competency principles are an essential prerequisite for ensuring the effectiveness 

of strategy. 

The proposed conceptual model and methodological basis for the strategy of 

activating innovation and investment development of the industrial enterprise 

recognize the activation, which is to accelerate the organization of innovation and 

investment activity in a distance and in time, a new object of strategic 

management. The author’s model integrates the theoretical and methodological 

basis with instrumental and technological support on a certain architectonics based 

on  the  characteristics  of  the  development  and  decomposition  content  of  the  

innovation and investment development strategy, the combination of 

administration and compliance control process. 

The managerial tools of strategy for activating innovation-investment 

development of the industrial enterprise have been developed, and crowd finding, 

crowd sourcing and crowd investing have been substantiated as promising 

innovative investment instruments capable of intensifying the innovation and 
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investment development of an industrial enterprise. It is substantiated that the 

managerial tools of strategy for non-aligned management tools of activation. If the 

first increases the effectiveness of strategy, indirectly affecting the effectiveness of 

innovation and investment development, then the second  affects the development 

of the direction. In particular, in the modern business environment, such a new 

instrument for investing innovative projects is crowd funding. 

The mechanism of the process administration of assessing the effectiveness 

of the innovation and investment development strategy of the industrial enterprise 

on the basis of competence principles, recognizing the objective character of the 

knowledge on strategic integration, innovation and investment management, as 

well as the mandatory multi-site approach to strategic management according to 

the scheme of changing management tasks is developed and substantiated 

“Consultant – theorist – expert – analyst – client – organizational manager”. 

The developed methodical provision of the activating innovation and 

investment development strategy of the industrial enterprise includes three 

methods: evaluation of innovation and investment projects under conditions of 

compliance control, analysis of changes in the financial and investment status of 

the enterprise under the influence of the economic results of the innovation and 

investment project, evaluation of the effectiveness of the activation process 

innovatively-investment development strategy of an industrial enterprise on the 

criterion of competitiveness. Each method has its own purpose and performs a 

separate task, but in aggregate they cover all three components of innovation and 

investment development. The system of analytical tools for integrated management 

analysis, developed by the structural-functional approach, is applicable to the 

strategy of activating innovation and investment development of an industrial 

enterprise and is able to highlight its innovative, investment and strategic 

components. The implementation of the analytical function in the strategy of 

activating the innovation and investment development of the enterprise provides 

modelling. The system of indicators for integrated management analysis is 
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deployed, as it should cover the innovative, investment and strategic components 

of the strategy. 

The theoretical generalization and the new solution of the scientific and 

applied problem, which consists in the development of theoretical and 

methodological basis, methodological provisions and recommendations for 

activating innovation and investment development of industrial enterprises on the 

basis of strategy, is presented in the paper. 

The developed scientific and applied provisions and the aggregate of 

methodical recommendations for the management of innovation and investment 

development of enterprises, which are used the strategy basis for its activation, are  

creating the special complex of management tools that will allow industrial 

enterprises to hasten the development through innovation, tested in practice, which 

will confirm their reality and effectiveness. 

 

Key words: strategy, innovation and investment development, activation, 

investment decision, innovation and investment activity, administration, 

conceptual model, methods, budgeting, competency principles, compliance 

control, prognostic validity, managerial toolkit, integrated management analyse, 

methodological support. 
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8. . , , 

,  

, , 

 

. 

9. .  

, . 

10. .  

,   

.   ,  

,    

. 

 

 – COMFAR, PROJECT 

EXPERT  [135, . 64]. 

   

,   

 –  

 

. 
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 ,  

,  [16-17, 149-150, 152, 352-355], 

 

. ,   :  

 ,  

 ; 

 , ,  

, ,  

 

;  

 .  

 

 

;  

 .  

, ;  

 .  

.  

 [157-162]: 

)  

; )  

; )  

; ) . 

  

 [163-168]: ,  

.  

.  –  

 

 [169-170].  

,  
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,  

.  

 – , , 

,  

.   

 [174-177,190]: 

 : )  – 1 ; ) 

 –  1 ; )  – 

 1 ; 

 : )  – ,  

; )  

– , ,  

 

; )  – ,  

, ; 

 : )  – ,  

,  

;  – ,  

; 

 :  – ,  

;  – ,  

; 

 :  – , ,  

;  

 –  

  . 

   

.  

 

 – ,  
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.  

, .  

 

,  

.  [171]: 

 ; 

  

; 

 ,  

; 

 ,  

; 

  

; 

 ,  

. 

: 

)  ; )  

, , 

,  

; ) ; )  

,  

; ) .  

 [171, 193, 196]:  

 « »,  « ».  

 « »  : 

 ,  

. ,  

; 
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, ; 

  

; 

  

,  

.  

 « »  : 

  

,  

; 

  

; 

  

 

,  

. 

 

,  

.  

.  

 

, .  

 [198, 203, 205-206].  

  

: ; , 

;  

; ; . 

 

.   
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,  

. 

:  

;  

   ; ; 

.  

 

 

  .  

,  

,  

. 

 

   

. 

 

. , , 

  ,  

,   

 

. 

 

, .  

.  XX   

 [29, 159]: 

– 70-  –    

; 

– 80-  –  

; 
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– 90-  – ,  « » 

.  

.  ,  

 « »  

 

 [29].  

 : 

  « » ; 

 ; 

 ,  

.  

 

,  

. 

 

:  

.   

,      

,            

       . 

 [6, 29, 159, 208-209, 416, 423] 

 « »  « » 

;  « »  

  « ». ,  

   

,  

.  

    . 1.6. 

 –  – - . 

: 



 89 
,  

; ;  

.  

: ; 

, . 

 

 
   

 

  
 

 
 

 
 
 

, 
 

 
 
 

 

 
 
 

 

 
 

 
 
 

 

 
  

 
 

 
 

  1.6   : 

 [32, 198, 209, 217-219] 

 

 

, . 

,  

 

.  

,  

.  

, ,  

, ,  
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, , 

. 

 

: , , , 

, , 

. , .1.6,  

 ( . 1.2).  

,  

, 

.   

 1.2  : 

 [32, 39, 223, 242, 255-256]) 

  
 
1.  

 

,  
, . 

 
 

2.  
 

 –  
 

. 
 –  

 
. ,  

. 
3.  

 
 

 
, , 

 
4.  

 
 

5.  
 

 

 
 

 
 

.  

,  
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. 

,  

 

 ( ).  

,  

 [190, . 13].  

 

,  

 

.  

 

 [29, c.400].    

      , 

, . 

,  

,  

.  

 

.  

, , 

  

 [248, 250, 389-

391, 398],  

 i . 

 

 i ,  

,  

, ,    

. 
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,   

   

, .  

,  

 

,  

 

. ,  

  

: 

 : 

, ,  

,  

,  

; 

  

, , i , 

); 

 :  

, i ,  

, , ; 

 : , , , 

i , ; 

 : ,  

. 

,  

,  

,  

.  
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, 

 i , i 

, i i 

 [27, 392, 415, 417, 421-423].  

 

 [396, 398-402]: , 

, ,  

, , 

. 

 

 i ,  

,  

) [257-258, 287, 291].  

,  

.  

 

 

[288-290].  

 

 i  

i,  i  

.  c i i 

i i . i 

 i  

,  

.  

 

,  i - . 

 

. u ux  –    

.  
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 ( ), , 

,  i  i  

i.  –  

, ,  

.  (%)  

(1 % = 0,01).  

 .  

i   

i i.  –   

,   i  (i ) .  

 –   i  ( ,  ,  ,  pi ),   

apaxo i . u –  

. i i ( )  

i x .  

i , ,  

 – .  – ,  

 

i .  

   

 ( ) ,  

.  (  1.7): 
 

 

                                     =                                                - 

 

                                                               

                                       =           =                                         - 

 

 1.7  i  : 

   [15, 86, 148]) 

  
 

) 

 
 (  

) 

 
 (  

) 
 

 
 (  

 
) 
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  ,    

:        

   100 ,         (1.2) 

 
100. ,         (1.3) 

 

: ; 

; 

  ; 

. 

i , : ) 

ap oc i  (i ); )  

, i , .  

i 

:  

1.  ( ): 

 

   ,                                               (1.4) 

 

: ;   

;  

.  

, 

 > 0.  

 

:  

 

       ,
)1( nR

                                              (1.5) 
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: R ;  

; 

n  ( ). 

 

i   

,  

, ) .  

 –  

, i  i .  

 pi  

 (pi ).  

2.  ( ).  

,  =    

 = 0. :  

1) , ,  

pi ,  (  

);  

;  

2)  rp i ;  

3) . 

 

, : 

 

,         (1.6) 

 

:      – , ; 

 – , ; 

 – ,  

. 
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 «  – »,   

 

,  

.   

 

.  

,  – ,  

. 

,  

 

,  

 

,  

.  

,  

. 

,   

, : 

 ,  

,  

; 

 ,  

,   

 

. ,  

 

 

. 
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1.3   

 

 

 

 

  –   

 

,  

.  -

,  

,  

, ,  

, ,  

. 

 

 

 [1].  

 

 [3]  

. : , , 

, . -

. ,  

»  [149, 238] , 

 

-

. 

,  

 [239, 245],    -

  ,   

.  
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,  

   

.  , 

.   

, ,  

.  

 [29, 146, 252, 265]  

: 

 (1991-1993 .) –  -

. , 

 ( ).  

: " ", 1560-

11  18.09.1991 . [179], " ", 

334/93-  28.12.1993 . [183] . 

 (1993-1996 .) – -

, , 

, , 

, .  

 19.03.1996 ., 93/9  "  

" [151]. 

 (1997-2000 .) –   

. ,  

, . 

 (2000-2017 .) –   

, . 

 

 

. 

: 

, ,  
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,  

 

,  

.  

 

, , ,  

 

.  

, , -

,  

, ,  

 

.  , : 

  

; 

  

; 

  

; 

 . 

,   

 

, . 1.8.  

 

  

:  

;  

; ,  

; . 
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 1.8  

 

: ) 

 
 

-
 

 

 
-
 

 
 

 
-
 

 

 

-
 

 
 

 
 

-
 

 

 
 

,  
-

 

 

 
 

 
 

 
 

 
 

 

 

 
-
 

 

 
-
-

 
 

 

 
 
 
-

 

 
 

 
 

 

 
 
 
 

 
 

 
:  

,  

-
,  
 

, 
 

, 
 

-
 
 

-
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,   

 

, ,  

. , -

,  

 

 ( -, -, -) . 

:  

,  

 

.  

,  

: , ,  

.  [16, 17, 32-33, 38, 86, 236, 286, 292-294]: 

 ,  

 

; 

 ,  

; 

 : 

,  

, ; 

 , 

, , ,  

.  

  :  

,  

. 

 ( )  

, .  
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.  

 

, . 

 

,  

,  

 

. ,  

,  

,  

,  

;  

 [299-302, 

312, 324].  

, : 

 , -

;  

 ,  

;  

 ,  

,  

.  

, -

, :  

  

; ;  

 ,  

, ; 

 ;  
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 ,  

;  

 ,  

;  

  

 

. 

 

  

: 

 , 

. . ; 

 , 

;  

 ,  

.  

 

  ( )   

 6-  7- .  

 

, ;  

; , 

.  

 

, , 

, . 

 

 

, : 
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 ; 

  

, . .  

,  

, ;  

  

, -

, , 

;  

 ,  

. . ;  

  

;  

  

;  

  

 

.  

 

  ( . 1.9)  

,  

 

 

 [327]. 

:  

 

. ,  

 ( . 1.10) : 
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 1.9  

 ( : [9, 36, 148, 329]) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.10  

 : ) 

  
  
- 

 
 
  

 
 

 

 
 
 
 

 
 

 

 
 

 

  
 

 

 

: 
 

 
; 

 
 

 
 
 

 
 

  

, ,  
 

,  
 

  
, 

, 
)  
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 ,  

,  ( ,  

)  

, , ; 

 ; 

  

. 

  . .1.10)  

 

 

.  –  

 

. ,  

, 

:   

, ; ,  

,  (Big Data), , ,  

 3D-  [354].  

, 

 

. 

, -

 

: 

  

 

,  

,  – -

 

,  
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-

;   

  –  

 

, .  –  

 : )  

, )  

; ) ; 

 -

. 

 –  

 

.  – , -

 ( -, -, -) 

 

 

. -  

;  

 – ,  

, ,  

 ( , , )  

; 

  

 

, ,  

,  

,  

.  

, ,  

 – , 

, . 
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 1 

 

 

-

, :  

1.  

, .  , 

,  

, , .  

, 

.  

,  

.   

 

: , « » , 

, ,  

.  

 

 

.  

,  

 

,   « », 

»    « ».  

 

, .  

 

 ,  

:  
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,  

,     

.  

2.  

: 

,  

. : , 

, , , 

, ,  

, , , , 

, ,  

 ( , ),  

, ,  

. : , 

, , ,  

, , ,  

, , ,  

, , ,  

. : 

, , ,  : 

, , , . ,  

 

.  

: 

, , .   

3.  

 – : )  

 

; )   

, ; )  

; )  
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: ) . 

4. -

  ,  

,  

. ,  «  

 –  

, , ,  

 

.   

 – , ,  

,  

» [29].  

5.  

.   

: , ,  

, , , , 

.  

,  

.  

,  

.  

6.  

,  

 –  

 

 

.  

,  

.  

, -
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, 

 

.  

7.   ,  

 

  

,  

 

,  

,  

).  

, ,  

, . 

8.  

,  

,  

 

,  

.  

,  

.  

  

,  ( ). 

 

 i i,  

 i . 

9.  

,  

, , -

, , , 
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.  

: , , 

.  

 

 

. 

10.  

,  

.   -

 

,  

: , , 

, ,  

, . 

11.  

, 

.  

,  

, -

 ( -, -, -) 

. -

 

. , 

: )  

, ,  

 ( , )  

, , 

; )  

; )  

, . 



 114 
12. -

 

,  

 

 

,   

, . 

13.  

,  

,  

-

 -  

.  

: , , 

, .  

14. ,  

 

 

,    

 

.  ,  

:  

-

-

-

. 

 1 : [1, 4, 9, 16, 33, 

39, 40, 42, 66],  . 



 115 
 2 

-

   

 

 

2.1 -

   

 

 

 

 

,  

.  

. 

 1.2,  

 

,        

.    

 

, , 

 

.  

 [19, 67, 69, 104, 118, 120],  

, ,  

, ,  

.  

,  

. , . , . , . , .  [6, 

15-16, 88, 152].  

. 
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 (Budgeting) –  «  

» [15, . 98].  

,  

.  

  [15, 224]: 

 ; 

 ; 

 ; 

 -

; 

  

. 

 

 

,  

 – , 

,  

, ,  

 [240].  

,  

, . 

 ,  

: 

; , ; 

 [243, 266, 413-414]. 

,  

,  

,  

. ,,  

 



 117 
 [6, 9, 11, 22-24, 77, 220, 225]  

,    

  .  

 

  

[15, 19, 73-74, 86, 240]  

,  : 

  –  

,  

;  

  – ,  

;  

  – ,  

 

,    

;  

  – ,  

; 

  – ,  

; 

  –  

; 

  – , 

 

;  

  – ,  

;  

  –  

. 
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. 

 

. ,  

 

 

.   

)  

. 

,  

   [21, 70, 86, 414]: 

 ,  

,  

 

, ;  

  

; 

 ,  

,  

. 

, 

,  

.  

,    , , 

,  [19].  

,  , .  

,  –  

. , 

, ,  

  [15, 19, 121-122, 126, 458-459, 488]:  
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; 

 ; 

  

 

; 

 ; 

  

.  

,   –  

 

, , ) ,  

 

.  

.  

, , 

.  ,  

,  

 

.  

,   , 

,  

, ,   

. ,  

,  

. ,  

,  

   

. 
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 ,  

 [15, 19, 124, 127, 411]: 

 ,  

 ( ); 

 ,  

, ; 

 . 

  

  . 2.1.  
 

 2.1   

 : ) 

   
1 2 3 

1.  
 

 
, 

 
 

 (  
)  

.  
. 

. 
 ( ) . 

2.  
 

 
 

 
 

 
 

 
 

  

 
 ( ).  

. 
 

,  
   

. 

3.  
 

 
 

 
 

 
 

 
 

 ( ). 
 

,  
 

. 
, 
 

. 
4.  

- 
  

 
 
  

. 
 

,   
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 2.1 

1 2 3 
 

 
 

 
 

 
. 

5.  
 
 

 
 

 
,  

 

 
.  

. 

6.  
 
 
 

 
 

 

 
 
 

 
, , 

 
 

 

 
, -

 
 

.  
 

. 
 

. 

7.  
 

 
 

 
 

 
.   

 
 
 

,  
  

). 

8. -
 

   
 

 
 

.  
 
. 

 
   

.  
. 

 
, , 

,  [19, 240, 262]  

, . ,  

. 

 

.  

.  

 



 122 
, .  

,  

. 

,  

, , . 

 

 [85, 209, 236-237].  

, , -

.  

,  (  

) – .  

, , ,  

. 

 ( ) 

.  

.  

,  

.  

.  

,  

 

.  

. 

 

, ,  

 

 

.  

 

[19, 88, 240]  Exel. 
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.  

 

. .  [88], ,  

.  

, ,  

.  

, : ) ,  

)  

 ( . 2.1).  

-

 : 

 : ,  

 

; 

: -

. 

 

,  

. 

 

 

,  

.  

 

,  
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 2.1  

:  ( :  [88, 240]) 

 
 

:  
, ,  

 
  
 

 
 
 

) 

 
 

 
-

 
 
) :  

 

  
 

 
: 
, 
 

 
: 

, 
, 

, 
,  

, 
-

 

 
: 

- , 
 -  

, 
 - , 
- , 
-  

 
 

-
 

-
: 

, 
-

, 
 

 

 -
 

 

   -   
: 

 
 

 
 

 

   

    

-
 
  

  
 

 

-
 
 

 

 
 

 
 

 
 

: -   

 

:   
, ,  
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. 2.1,  

 

,  

. . 2.2  

. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2.2  

 ( : ) 

 
 

 
 

 
 – 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 – 

 
 

 
 

  

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
: 

Research & 
Development 

 
 

 
-

 

: - , 
,   
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,  

,  

,  

,  

,  [62].  

 ,  

 

,  

 [74],  

 –  

.  

 ( . 

2.2). : )  

; ; ; 

; . 

,  – , 

, ,  [60, 240, 269]: 

 ,  

; 

 , , 

, 

; 

  

 

; 

 ,  

. 
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 2.2 –  

 : ) 

  
  

1.  
 

 
 

–  
); 

–  
 

; 
–  

; 

2.  
 

 
 

 

–  
 

– ,  
 

; 
– ; 

3. -
  

– ,  
 

; 
–  

; 
–  

; 
–  

; 
–  

. 
4.  

 
 

–  
; 

– ; 
 

5.  
 
 

 

–  
; 

–  
; 

6.  – ; 
7.  

 
 

– ; 
–  

 
 

8.  
 

–  
; 
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,  

,  

,  

. 

 

, ,  

 

. , 

, , 

,    

. 

 –    

,  

, , 

 

, . , 

«   –   

, ,  

,  

,  

 

» [19].  

,  

.   

 

 

,  

,   

. 
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2.2 -

 

 

 

 

, 

, 

 

.  

 

 

. 

 -

 [15, 62, 130, 133-134, 

191-192, 273].  

,  

.  

 

,  

. 

 

,  

 

,  

 [428, 437, 441].  

 –  

,  

 [15, 17, 236, 455-457]. 

,  
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.  

. 2.3    

,  

,  

.  

 

 2.3   

 :  [72, 88, 101, 104-

105, 163, 178, 288]) 

-
 
 

-
 

 
  

  
  

  
1 2 3 4 

1.
 

    

 
 

 
,  

   
 

.  –  
, 
 

, 
 

 
. 

 
 
 
 
 
 
 

2.
 

 
 

 
 

 
.  

 
 

. 

:  
-  

; 
-  ( ) 

; 
-  

; 
-  

; 
-  

 (  
 
). 

: 
-  
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 2.3 

1 2 3 4 

  

  ; 
-  

); 
- ; 
-   

)   
; 

-  
 

3.
 

 

 
 

 
 

 
 . 

 
 

 
,  

 
 

,  
 

. 

  :  
-  

; 
- ; 
- ; 
-  

. 
: 

-  ( ) 
; 

-  
-  

); 
-  

)  
. 

 
 

: 

 ,   

; 

 , . 

  

) [87, 94, 102, 181, 198]: 

  

,  (  

) ,  

.  
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; 

 ,  

; 

  ( , 

, ),  

, , ;  

 , ,  

. , ; 

  

,  

, . ,  

 

. 

 

,  

,  

. « , , 

,  

» [14] . ,  

, , 

  .  

,  

 [14-15, 114].  

,  

,  

, .  

. 

,  

 [274, 465, 473].  
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. ,  

 

.  

.  

 

 [268, 271-272, 307, 373-375, 378-380]. 

 

, , ,  

.  

,  

 

.  

: ;  

; ; ; . 

 

;  

, . , 

.  

 

.  

,  

,  

 

» [28, .76]. , -

 

 

.  

 [28,  

59, 64, 105-107]: , , 

  , ,  
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, , , , 

. 

 -

.  

.  

  

-

 . 2.3).    

 
 2.3  

 :  [15-16, 110, 

115, 119, 202-203]) 

 
 : ) 

 ( , ,  

); )  ( , , 

, , , , ). 

 
 

 
  

 
) 

 
  

) 

 
 

 
  

 
 

 
 

 
, 
 

),  
) 

  
 

 
 (  

,  
,  

,  
,  

) 

 
 
, 

, 
 

 
,  

) 
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 [305, 311, 316-317, 324, 381-384]  

, . 2.4. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2.4  

 

:  [305, 311, 316-317, 324, 332, 334]) 
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. 2.4 ,  

 

.    

. – .   

 –  

,  

.  

 

.  

  [100, 327, 336, 342, 397]: 

 ,  

. : , 

, , , , 

.  –  

, , , ; 

 ,  

. : , 

, ,  

, , , , 

, , . 

  

 ( , , )  

 ( , 

, ). ,  

.  

  

,  

 [74, 129, 191, 419, 440, 442]: 

 ,  
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. : ;  

;  

; ; 

; 

  – ,  

.  

, ; 

 ,    

      ,  

  .     

.  

  [174, 216, 

236, 242, 247]: 

     –       ,  

. , 

,  

, , 

, 

,  

; 

  

, , ; 

   

,   100 % 

, ); 

  –  

 ( ).  

 

 ( )  ( ),  

 100 %. 
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 ,  

, ,  

. ,  

,  

 

.  

 

,  

 ( ).  

. ,  

,  

, . , 

 

.  

.  

 : 

  

,  

, ; 

  

,  

; 

 ,  

 – -

. 

,  

,  

.  

.  
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, . 

 

 

 

.  

, .  

,  

 [152, 157-158, 

215, 219, 330, 333]. 

 

. ,  

 

,  

, , .  

. 

 

,  

 

. ,  «  

» (1988 .),  

,  

,  

. ,  

,  

,  

 [155, 207]: )  

 (  

)  ( ).  
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; )  

; ) ,  

 ( ). 

 ( . 2.4). 

 

 2.4  

:  [6, 14, 122, 130, 159, 177-178] 

 
  

1 2 
 

1.  
 
 
  

,   .. 
 

)  
,  

.   
  

,  
. 

2.  
 

) 

 
.  

 
. ,  

. 
3.  

 
 

. 

4.  
 

 

 
 (  

),  
,  

 
.  

,  
 

. 
 

5.  
 

 

 
,  

, ,  
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 2.2 

1 2 
 . 

 6. -
 
 

 
 

 ( ). 
 

7. -
 

,  
 0. 

8.  
 

 

 
,  

. 
9.  

 
 

 0,  
,  

;  0, ,  
, . 

 
 

: , .  

 

:  

. 

 [159, 177, 412]: 

 ( );  II  

);  III  (  

).  

  

.  

, . 

 II  

100 %.  

, . 

 III  

.  

200 %. ,  
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, . 

. 

.  

 

   [191, 238].  

, :  

, ,  

 [161, 167, 169-170, 192-193, 376-377]: 

 , , 

 

 

. -

,  360 .  

 

; 

  (  

) –  

,  12 ; 

  

. 

 

,  12 . 

.  

 

 ( ). 

 

: ,  

, .  –  

, ,  

 –  [15]: 
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                                                      ,                                          (2.1) 

:    – ; 

        – ;  

        – . 

 ( ) –  

, , . 

 

 [15]: 
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,  

 (25,0%  

), ,  

 –  19,4%,  

, ,  

 – 11,1%, , 

, , ,  

, ,  

 –  5,6% [42-43]. 

.  

(21  58,3%  
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), .  (3  8,3%), -

, ,  

 (  2  5,6%),                   

(1  2,8%) [42]. 

 63,9% (23 

) . 20  

,  2  

.  

 2015 .  49670,7 .  0,4%  

.  

 2015 .  

 – 40,6% ,  

,  – 25,6%,  

, ,  – 16,2%,  

 – 9,2% [47, 49]. 

 16  

, ,  (44,4%  

), 4  (11,1%)  

 ( ), 3  

(8,3%) – ,  1  (2,8%)    

   [56]. 

 32  

(88,9% ). 13  

, .  –  2,  

 –  11.  

16 ,  6 – . 

.  

58 ,  – 10 

.  26 ,  15 – 

 57,7% [49]. 
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 [42, 49] 

 (42,3% ), 

, ,  

 (  15,4%), ,  

 (  11,5%).  

      

       37,6%.  2015 .  

 12  (9  

). 

 2015 .  

 79,8% ,  

 39642,8 . ,  – 11,3%  

5625,2 . ,  – 8,4%  4159,7 . 

. [41-42]. 

 2015 . [41-42]  22 

,  61,1% , 

 – 69,2%.  4 ,  

, 19  – , ,  

:  (36,4% ,  

),  (22,7%), 

 (18,2%).  7 

 –  –  

,  (3 )  

 (2 ). 

 2015 .  544,4 

.  (1,2% ),  

 – 23050,1 .   1,4%. , 

,  199,6 . , , 

 –  344,8 . . [41-42, 49, 56]. 
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,   2014 .  67  

 16,8%  (  

2013 . – 69  17,6%).  16,1% (  

2013 . – 16,8%).  2014 .  

,  

 

2013 .  0,8 . ,  

:  

 2013 .  

 0,6 .,  –  5,0 .  

 0,7 . [56].  

 2014 .  2005 

.  1,4 ,  2013 . –  2,9%.  2014 . 

 

, ,  

,  

,  (  – 25,4%, 17,9%  16,4%  

).  

,  

,  – 13,4%,  

 – 7,5%,  

, ,  – 6,0%,  

,  – 4,5%.  

:  – 36 , 87 

; , 

 – 12 , 26 ; 

 – 7 , 246  

; ,  – 7 

, 15  [55-56]. 
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 77,6% (52 .) 

 [405]. , 

.  

. 3.5   

 2005-2015 . .  

 

 3.5    

 ( :  [41-47,51-

56]). 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
1.  

-
,  

 
, 

. 

41 49 54 46 49 58 62 79 83 69 67 36 

2.  
 
, 

. 

397 381 371 405 428 409 394 383 372 391 399 186 

3.  
 

- 
 

, 
% 

10,33 12,86 14,56 11,36 11,45 14,18 15,74 20,63 22,31 17,65 16,79 19,35 

4.  
, . … 2,53 1,69 -3,20 0,09 2,73 1,56 4,89 1,69 -4,66 -0,86 2,56 

 

,  2015 .  

 36  19,35% , 

 2014 . – 67 .  16,8%,  2013 . – 69 .  17,7%.   2013 . 

 2012 .  (-4,66 

.)  

 (11 ),  

.  
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 2013-2014 .  

. 

 2014 .  

323,9 . .  4,2%  (  2013 . – 91,0 

. .  1,0%).  

 2014 .  

,  – 

82,6%  (  2013 . – 23,1%),   

 – 6,3% (  2013 . – 50,7%),  – 

5,6% (  2013 . – 10,5%), ,  

 – 2,3% (  2013 . – 6,1%) [402-405]. 

 2014 . 46 

, ,  (68,7% 

), 6  (9,0%) 

,  4  

(6,0%) – , 3 

 (4,5%) –   , 2  

(3,0%) –  ( ), 1  

(1,5%)   .  

,  

,  2014 .  39 

 (58,2% )  44 (63,8%)  

2013 .  

 – 50,7%,    – 44,4%. [404]. 

 2014 .  82 , 

 – 7  (  2013 . – 87  9 ). 

 37  

 ( : 19 – ,  

, 11 – , 
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 ( .  

 – 19, ,  

– 2), 14 –  ( . . 8 –  

, 4 –  

, 2 –  

).  

 2013 .  5,7%.  

 

 2,2% (2,8%  2013 .) [56, 197].  

 2014 .  

 99,0% ,  

 320,6 . . [404] (  2013 .  97,0%  88,3 . . 

),  – 

1,0%  3,3 . . (  2013 . – 1,7%  1,5 . .).  

 2014 . [405]  34 

 (35 –  2013 .),  50,7%  

 (50,7% –  2013 .),  – 56,2%.  7  

, , 31  – , 

. , ,  

 (35,3% , ), 

 (20,6%), , 

,  

,  (  14,7%).  

 2014 .  11  

 – ,  

 (  3 ),  

 (2 ) ), 21 –  

 698,7 

. . (2,4% ),  

916,8 . . (3,6%)  2013 . (  
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 25666,2 . .  2,6% [404]). ,  

,  525,1 . ., ,  

 –  173,6 . .  

 ( , ) 

,  [56],  2015 

. , .  

 19,4% (9338,2 . .),  – 

 – 80,5% (2738,3 . .),  

 ( ) – 0,1% (1082,5 . 

.). 

 

 2015 .  2,4 .  

. , ,  

 2015 .  2014 .  20,6 ., 

 2015 .  

 

 2015-2016 . . 3.5-3.6. 

 2014 .  11 

 (16,4% ) (21,7% –  

2013 .).  2014 . 

 135,4 . ., . 114,9 . . (84,9%) –   [404]. 

 (2012-2014 .)  

100  (  2011-2013 . – 112 .):  84  

, 15 –  

, 9 –  

, 7 – , 6 – 

, 5 –  

, 10 –  [41-42, 435-436].  
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-
,

6,6

,
82,9

 
 

,
9,3

 
,  

,  1,2

 3.5  

 2014 . (%), 

:  [41-42]) 

 

 

0,1

80,5

 
 

,  
 

19,4

 
 3.6  

 2015 . (%), 

:  [41-42]) 

 

 53  

.  37  (69,8%) –  
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 (  7 – , 34 – ); 35 

 (66,0%)  (  28 – ,  

, , 12 – ,  

, 7 –  

, , ).  5 

,  – 14) [41-43]. 

, , ,  

 

, ,  

, , , . ,  

,  

, ,  

 2013-2015 . .  

. ,  

2013-2015 .  

,   .  

  

.  

 

 2015 . .  2015 . 

 

 8408,7 . .  

 (98,8% ) ,  

 – 15,4% ,  – 

18,8%  18,4% – .  

 42,9%  

,  

 – 0,4%,  – 

2,2%.  1,2%  

,  71,9%  ( ) – 
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 17,5% –  

, , , 

, .  647,8 . 

 (7,7% ). 

 

,  –

 2015 .  66,0% .  

 7,6% .  

 12,3% .  

 2015 .  

1296,0 . .  

 362,9 . .  

 

,  

,  

. ,  

 2013-2015 . ,  

 

.  

 

 2015 .  

.  

 .  

(70,7% )  

 [48, 51-56, 403-410].  

, ,  

, 

,  

.  
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.  

 (3,0%  

), 

.  – 26592,1 . .  (48,8%),  

 – 8351,8 . .  (15,3%),  – 2981,6 . .  

(5,5%),  – 2170,4 . .  (4,0%),  – 1927,7 . 

.  (3,5%)  – 1634,8 . .  (3,0%) [55-56]. 

 ( )  

,  31.12.2015 .  1337,4 

. . ,  6,5%  2015 .,  

 561,4 . .  937,9 

. .  (70,1% )  – 399,5 . 

.  (29,9%).  2015 . [56]  

 27,6 . .   

),  120,6 . .  ( .  

 – 98,6 . . ).  

:  (36,1%), 

 (15,7%),  (9,4%),  (4,8%),  

(4,4%),  (3,7%),  (3,5%),  (3,0%),  (2,8%), 

 ( .) (2,8%). 

 –

537,7 . . , , ,  

 – 296,7 . . , ,  

 – 149,3 . . ,  

 – 137,4 . . , ,  

 – 50,8 . . ,  – 63,3 

. . , ,  

 – 48,7 . . . [56]. 

 2015 .  ( ,  

, -
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)  720,2 . . . 

,  

 

)  31.12.2015 .  954,0 . . .  

 (  

) ,  31.12.2015 . 

 2291,4 . . .  (  

)  31  2015 . 

 18,7 . . ,  17,9 . .  

(95,8% )  – 0,8 . .   (4,2%) 

[41-42]. . 3.7   (  

)    31.12.2015 . 

 

36,4%

12,1%
8,5%

4,6%
3,7%

34,7%

 

A

 
 3.7   ( )  

   31.12.2015 .   – 1337,4 . 

. ) ( :  [41-42]) 

 

. 3.8  

 ( )   2009-2012 

.  31.12.2015 .  (  – 1337,4 

. . ).  
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 2009-2012 .  

.  

10,3%

11,4%

11,2%

22,2% 4,7%

40,2%

  

 
 3.8   ( )  

   31 

 2015  (  – 1337,4 . . ) :  

 [41-42, 111]) 

 

 

.  

, , . 

 ( )  

 31  2012 .  684,5 . .  

 

.  1199,3 .  [41, 221].  

 2009-2012 . 

. 3.9.  

)  (4062,4 . 

),  (1363,0 . ),  (807,8 . )  

(753,5 . ),  (2561,1 . ),  
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(1272,5 . )  (1219,7 . )  

[402].  

. 

 

2009 . – 108,8 . .  2010 . – 124,7 . .  

2011 . – 169,9 . .  2012 . – 418,3 . .  

                                                                              

. 

0,1

91,1 117,0
168,1

403,4

15,2 7,7 1,7 6,72,5 8,2
0

50
100
150
200
250
300
350
400

2009p. 2010p. 2011p. 2012p.

 
 

 3.9    

 2009-2012 . : ) 

 

. 3.10  

 2011-2012 . 

 

 2014 . :  – 653,7 . . , 

 – 200,4 . . ,  – 166,1 . . , 

 – 67,8 . . ,  – 65,2 . . ,  – 

54,2 . . ,  – 51,6 . . ,  – 51,4 . 

. ,  ( .) – 46,5 . .  [402].  

 83,4% .  
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40,1

12,3

4,2
12,5

5,9

4,2

3,6

3,7

3,9

22,1

10,2

4,0
3,2

3,2

3,3

2,9
16,6

37,2

6,1

0,8

0 10 20 30 40 50

 

A 

 ( .)

%

2012p. - 1629,5 . 2011p. - 1220,5 . 
 

  3.10  

 2011-2012 .  :  [50, 52-54]) 

 

 

:  (  7,3  58,5 . . ),  (  2,7 

 126,1 . . ),  (  44,6%  1,2 . . ), 

 (  43,8%  199,3 . . ),  (  29,5%  7,6 . . 

)  (  8,6%  13,1 . . ) [54]. 

 

.  31.12.2015 .  

 

 1157 ,  –  

 73 . 

 

, ,  

 – 561,6 . .  

 2012 .  243,7 . . ) [56]. ,  

 31,3%  
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,  

 – 16,3%,  – 9,9%,  

,  – 37,4% [48]. 

 396,9 . .  

 135,6 . . ),  – 99,0 . .   

 5,6 . . ); , , 

 – 114,2 . .  

 1,7 . . ); , , 

 – 236,8 . .  (  14,5 . . ) 

[402]. 

 

,  (243,7 . .  

1,8 ), ,  

 159,2 . .  4,1 ),  (  

79,1 . .  1,8 ),  (  8,4 . .  

 17,8%),  (  135,6 . .  

 51,9%),  (  14,1 . .  10,3%), 

 (  5,6 . .  6,0%) [405]. . 3.11 

 

 2011-2012 . 

 2012 .  

 (147,8 . .  9,1% ), 

 (89,5 . .  5,5%),  (40,2 . .  

2,5%),  (35,4 . .  2,2%),  (17,4 . . 

 1,1%),  (14,9 . .  0,9%) [56].  

 

,  [402]:  – 5243,7 . . (39,6%  

),  – 3368,8 . . (25,5%)  

 – 2252,1 . . (17,0%).  
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) 

34,5

24,4

6,1

11,2
14,5 14,8

26,1
21,4

7,7 9,2

18,8

11,3

0

5
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35

40

2012p. - 1629,5 . 
2011p. - 1220,5 .  

 3.11  

 2011-2012 . 

: ) 

 

 01.01.2012 . ,  

 97 

 214,1 . . .  

 43,3% ,  – 27,9%,  – 4,9%,  

 ( .) – 4,7%,  – 3,7%  – 3,5% [52-54, 63].  

,  2015 .  

 13230,3 . . ,  

1,5 , .  

 

 (42,8%),  

 36,9% .  

 4,7%  [42-49, 303-304, 

309].  
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,  : 

  2002-2016 

.  

; 

  2008 . –  2009 . -

,  

,  

, ; 

  

2010-2016 . : 

, , , ,  

 

-2012; 

 .  

, , . 

 

 2002-2016 .  

.  

 2002-2016 . ( . 3.6).  

,  

 [250].  

.  

,  

.  

,  2013-2014 .  

,  2012 .  56,5%.  

 2013-2016 .  

 [365-368]. 
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 3.6    2002-

2016 .  :  [402-405]) 

 
 

 
 

 

 
 
 

 
, 

. . 

 
, 

. . 

 
, 

% 

 
 

 1  
 
 

, .) 

-
 

, 
. 

 
-
, 

% 
2002 3062,0 … … 543,2 … … 
2005 6112,0 3050,0 99,6 2149,4 1606,2 295,7 
2008 14666,0 8554,0 140,0 5240,2 3090,8 143,8 
2009 12772,0 -1894,0 -12,9 4183,7 -1056,5 -20,2 
2010 9724,0 -3048,0 -23,9 4087,7 -96,0 -2,3 
2011 9347,3 -376,7 -3,9 3931,7 -156,0 -3,8 
2012 14631,0 5283,7 56,5 6145,7 2214,0 56,3 
2013 11872,0 -2759,0 -18,9 4978,3 -1167,4 -19,0 
2014 9361,0 -2511,0 -21,2 3924,4 -1053,9 -21,2 
2015 11872,0 -2759,0 -18,9 4978,3 -1167,4 -19,0 
2016 9361,0 -2511,0 -21,2 3924,4 -1053,9 -21,2 
 

 2016-2018 .  

 

. 

. 3.12-3.13.  

 

  2016-2018 .,  

.  

.  

,  

. -

. ,  

 –  ,  (  

)  Y ( ).  (R2) ,  

 Y . 
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41
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,  ( :  
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,  

 (  R2  41% 

 49%).  

 

(R2=88%).  – 2–  

 (  2016 .,  

). , ,  

 

,  

.  

. 3.14-3.15   

 2005-2015 ., 

,  

, , )   
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49 54
46 49

58

79 83
69 67

5962

y = 14,364Ln(x) + 35,264
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 3.14      
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 3.15      2016-2018 

.  2-  

 : ) 

 

.  

2012 . , ,  

 

 2012 .  

 

 

( %7,162R ),  2-  ( %3,172R ),  

.  

( 21, ) .  

 

.  

 

.  2-  

81,9 91,7 81,9 87,9 80,6
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79,671,5

y = -0,0932x2 + 0,0109x + 84,139
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:  

,  2016-2017 .  

 

77-80%, .  

 

 

3.3     

 

 

 

 

  

 

, , ,  

  , 

,  

. :  

,  – . 

 

: 

  

 (  

) [348]; 

  (  

 

,  

.) [362-364]; 

  (  

.) [57]. 
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.  

,  

 

,  

.  

.  

 

.  

 

 [10-13, 15-16, 20, 49, 120, 363-365, 444, 

447, 449, 451-456], , 

. : 

 

;  

 

, ,  

 

. 

 

 –  

),  

.   

 [20]: 

 ; 

  

; 

  ( ) 

.  
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 :  ( ) 

,  

) ,  ( ). 

 

, .   

 

,  

 [49, 482]: 

; 

; 

; 

. 

  [120]:  

 ; 

  

; 

 .  

 ( ) 

:  

 [363].  

 

 ( )  

: 

 , -

; 

 ; 

  

, , ) . 

 [364]: 
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 , , -

 ( ); 

  

. 

 : 

 ; 

 , -

 ( ) ; 

 , ; 

  

. 

 ; 

 . 

: 

 , -

; 

 ; 

 ; 

 . 

 

.  

 [365, 372, 374]. 

 ,  

; 

 ; 

 ; 

 ; 

 . 



 230 
 

 ( -

).  

 

,  

. 

 

 ( ),  

, ,  

 (  

).  

 [363]: 

 ; 

 ; 

 ,  

; 

 , ; 

 ; 

  

.  

   

,  ( , ). 

,  

  . 

  

 [371].  

 ( )  

 ( . 3.16). : 

  

(b): , ; 



 231 
  ( , ) –  

,  

, ; 

  (i): , 

. 

  ( /2). 

 

 
 
 
             

 
 
 
 
 

 
 3.16    :  

:  [364]) 

 

 ( . 3.17)  

 ( *) – ,  

,  

 ( ,  

). 

, : 

2/2/ TbCi > min.                                  (3.1) 

 

: 

iTbC /2*  .                 (3.2) 

 

: 

 
 

) 

 
 

 
 ( /2) 
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 ; 

 . 

 
 
 
 
 
  
 
 
 

 
 
 
 
 
 

 
 3.17 :  

:  [363-365]) 

 

 

[393], ,  

 ( . 3.18). 

 : 

 ; 

 . 

   ), 

 -Z). 

 L ( ), 

 (Z-L).  

 : 

:  L  

, ,  

. 

 
 

 
 

 
 

,  
 

* 

, 
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 Z 
  
  
 L 

           
 – ; 

 L – ; 
 Z – . 
 

 3.18  :  

[363-365]) 

 

:  

 Z  H : 

LbZ i) 3/12 /*3( ,     (3.3) 

       LbH i) 3/12 4/*3(*3 ,     (3.4) 

      LZH 23 ,      (3.5) 

      ZH 3max .      (3.6) 

 b – , ; 
2  – ;  

i    –  . 

 

 .  

 

. 

-

.  

 

 

 

, 
. 
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 [437-439]: 

 ; 

  ( ) ; 

  ( ); 

 . 

 

.  

,  

 

. ,  

: ) ; )  

; ) . 

 

,  

 (  

).  

,  

 

 ( , ). 

,  

 ( ) ,  

. 

,  

.  

, ,  

, .  

)  

: 

,      (3.7) 

:  
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,       (3.8) 

:  –  ( )  ( ); 

 –  ( , )  

 ( ); 

 – . 

 

   [121]: 

 .  

 (  3.7); 

 .  

– , , 

, , .; 

 ; 

 . 

,   

 

: ) ,  

) , ) 

 

, )  

. 

.  

 

.  

.  

 

,  
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,  
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.  [14, 21, 40]  
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.  

  :  

,  

.  [433, 439, 461-463]:  

 ; 

 , ,  

, ,  

, ; 

 ,  

,  

. .  

,  

.  

 

,  

.  –  

, ,  

, .  
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 3.7  

  ( :  [15, 39, 192, 371]) 
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1.  - 10 20 40 80 160 
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) 10 20 40 80 160 320 
630 

3.  
 - 10 20 40 8 160 

310 
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) 8 16 32 64 128 256 
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 5.5 : 
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 0 1 2 3 4 5 6 7 
I.  

1.  -25000        

II.  

2.   18000 18000 18000 18000 18000 18000 18000 

3. .   -1800 -1800 -1800 -1800 -1800 -1800 -1800 
4. -

 
 

 -2000 -2200 -2400 -2600 -2800 -3000 -3200 

5.   -6250 -5357,14 -4464,29 -3571,43 -2678,57 -1785,71 -892,86 
6. : 
      (2+3+4+5)  7950 8642,86 9335,71 10028,57 10721,43 11414,29 12107,14 

7.  
  1510,50 1642,14 1773,78 1905,43 2037,07 2168,72 2300,36 

8.  
 

     (6-7) 
6439,50 7000,72 7561,93 8123,14 8684,36 9245,57 9806,78 

III.  
9.  

  3500,00      -3500,00 

10.   6250,00 5357,14 4464,29 3571,43 2678,57 1785,71 892,86 
11.  

 
 

(9+10) 

9750,00 5357,14 4464,29 3571,43 2678,57 1785,71 -2607,14 

12.  
  

 
(1+8+11) 

-25000 16189,5 12357,86 12026,22 11694,57 11362,93 11031,28 7199,64 

13. .-
 16 16 16 16 16 16 16 16 

14.  
-

 
1 0,862 0,743 0,641 0,552 0,476 0,41 0,354 

15.  
 -25000 13955,35 9181,89 7708,80 6455,40 5408,75 4522,83 2548,67 

) -

,  « » + «  

» + « »; 
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1 .                          (5.13) 

3.5  
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: 

t

i
t
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E1 )1(
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t
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,  –  

, ,  

, .  

  3.6  

) ,  ( )  

.    

 

 « »  ( . 5.6). 

 

 5.6  

:  «  

» : ) 

, .  
1 2 3 4 5 6 7 

 
, . 

1 16189,50 17808,45 19589,30 21548,22 23703,05 26073,35 28680,69 28680,69 
2  12357,86 13593,64 14953,01 16448,31 18093,14 19902,45 19902,45 
3   12026,22 13228,84 14551,72 16006,89 17607,58 17607,58 
4    11694,57 12864,03 14150,43 15565,47 15565,47 
5     11362,93 12499,22 13749,14 13749,14 
6      11031,28 12134,41 12134,41 
7       7199,64 7199,64 

-
 

       114839,38 

 

  :  

10 %.  

 ( ,  
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 (1; 1).  

 16189,5×1,1 = 17808,45 (  1; 

2);  (  1; 3)  17808,45×1,1 
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:  

ti 1 ,                                   (5.17) 
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38,11483925000 ; 
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 5 – , 1  – 
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 5.7 ,  

   « »  2013-2015 . :  

) 

 
 

-
 
 2013 2014 2015 

1 2 3 4 5 
1. , . . 

 –  
) ) 

- 
1795,9-

1052,6= 
743,3 

3508,0-
1590,0= 
1918,0 

1197,0-
1934,0= 

-737,0 
 

2.  
 
 
 

) 

>0,2 
28,4/ 

1052,6= 
0,027 

- 
10,0/ 

1934,0= 
0,005 

3.  
,  
 

,  
 

) 

> 1 
447,5/ 

1052,6= 
0,425 

859,0/ 
1590,0= 

0,540 

(10,0+ 
1179,0)/ 
1934,0= 

0,615 

4.  ( ) 
 (  

 (  2  
3 )  

)  

 1  
3 

(533,1+ 
1795,9)/ 
1052,6= 

2,213 

(442,0+ 
3508,0)/ 
1590,0= 

2,484 

1197,0/ 
1934,0= 

0,619 

 
5.  

 
 1 )  

) 

>0,5 
1187,0/ 
2329,6= 

0,510 

2569/ 
4159,0= 

0,618 
- 

6.  
 

)  
<1,25 - 

2569,0/ 
406,0= 
6,328 

- 

7.  
 

) 
<0,5 - 

406,0/ 
4159,0= 

0,098 
- 

8.  
) 
 

) 

<0,8 - 
406/ 

2569= 
0,158 

- 

9.  
  (  

 
) 

>0,5 
743,3/ 

1187,0= 
0,626 

1918,0/ 
2569,0= 

0,747 
- 

10.   
 (  

    
>0,3 

743,3/ 
1795,9= 

0,414 

1918,0/ 
3508,0= 

0,547 
- 
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1 2 2 4 5 
 

 (  
,   2  
) 

    

11.   
 ( ) 

 
,  

 (  1   2  
)  

 
 (  

  2,3,4  
) 

>2,0 

(442,5+3508,4)/ 
(2569,7+ 
1590,2)= 
3950,9/ 
4159,9= 

0,950 

(442,0+ 
3508)/ 

1590,0= 
3950/ 
1590= 
2,484 

 

1197,0
/ 

1934= 
0,619 

 

 

,   

)  2013-2015 .,  

 40%  2015 . 
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.   2015 .  

,  2015 . 
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 1302 . ., . 
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 ( )  

 5.19: 

                              ,                                        (5.19) 
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 – , .; 

 – , .; 

 – , . 
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,  

, .  

 

.  –  
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 « » – «  

 800*50» ( . 5.8-5.11): 

 

 5.8   (  1 

) : ) 

  
0 1 2 3 4 5 

1.1 , .   (180)     13,8 
1.2 . .  (39)      
1.3  

, . . 
.1.1+ .1.2) 

(219)     13,8 

 

 5.9  (  2 

) : ) 

  
 

 
0 1 2 3 4 5 

2.1 , .  590 540 630 560 580 
2.2 ,   600 650 700 750 800 
2.3 , .   354 351 441 420 464 
2.4 , .   (60) (63) (66) (69) (72) 
2.5 , .   (49) (54) (59) (64) (69) 
2.6 , .   (2) (2) (2) (2) (2) 
2.7  

 
), .  

.2.4+ .2.5+ .2.6 

 (111) (119) (127) (135) (143) 

2.8 , . 
  33,24 33,24 33,24 33,24 33,24 

2.9 , .   28,8 28,8 21,6 14,4 7,2 

2.10 , . 
 ( .2.3 – .2.7 – .2.8 – .2.9)  180,96 169,96 259,16 237,36 280,56 

2.11 , .   34,382 32,292 49,240 45,098 53,306 
2.12 , .   146,578 137,668 209,920 192,262 227,254 

2.13 
 

, .  ( .2.12 + 
.2.8 + .2.9) 

 208,618 199,708 264,76 239,902 267,694 

 



 354 
 5.10  (  3 

) : ) 
  

 
 

0 1 2 3 4 5 
3.1 , .  39,0      
3.2  (  

16% ), .  180,0      

3.3  
 (  

), .  
 (28,8) (73,8) (66,6) (59,4) (52,2) 

3.4 , .  - - - - - - 
3.5  

, .  
219,0 (28,8) (73,8) (66,6) (59,4) (52,8) 

 

 5.11 -

 4  

 800*50» ( : ) 

  
 

 
0 1 2 3 4 5 

4.1.  
, .  

.1.3 + . 2.13) 
(219,0) 208,618 199,708 264,76 239,902 267,694+ 

+13,8=281,494 

4.2  
, .  

. 4.1 + . 3.5) 
0,0 179,818 125,908 198,16 180,502 228,694 

4.3  
 

 
. 4.2, .  

 ((t) + (t+ 1)) 

0,0 172,818 298,726 496,886 677,388 906,028 

4.4  
, 

% 
0 16 16 16 16 16 

4.5  
 

 
 16% 

1,0000 0,8621 0,7432 0,6407 0,5523 0,4761 

4.6  
, .  

 ( . 4.1 * . 4.5) 
(219) 179,850 148,423 169,632 132,498 134,019 

4.7  
 

 (  
 

)  
. 4.6, .  
((t) + (t+1)) 

(219,0) (39,150) 109,273 278,904 411,402 545,421 
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8.    

. 5.12). 

9.  

 .5.12, ). 

 

 5.12 -

 «  800*50» 

 « »: : ( : ) 
   0 1 2 3 4 5 

  ( )       
:       

1. , .  590 540 630 560 580 
 ,   

 
 600 650 700 750 800 

3. , .  
.1 * . 2) 

 354 351 441 420 464 

4. , 
 

 - - - - - 

5.   
, .    

 ( . 3 + . 4) 

 
354 351 441 420 464 

6. , .   (49) (54) (59) (64) (69) 
7. , . 

. 
 (60) (63) (66) (69) (72) 

8.  , 
. .   

 (33,24) (33,24) (33,24) (33,24) (33,24) 

9. , .   (28,8) (28,8) (21,6) (14,4) (7,2) 
10.   

, .  
 (2) (2) (2) (2) (2) 

11.  
, .   

.6 + .7+ .8 + .9 + .10) 

 
173,04 181,04 181,84 182,64 183,44 

12.  
, .  

 ( .5 .11) 

 
180,96 169,96 259,16 237,36 280,56 

13.    (  
 

), .  

 
- - - - - 

14. , 
.  

 ( .12 .13) 

 
180,96 169,96 259,16 237,36 280,56 

15. , .   34,382 32,292 49,240 45,098 53,306 
16. , .  
 ( . 14 . 15) 

 146,578 137,668 209,920 192,262 227,254 

17.  
. 16, .   ((t) +  

 146,578 284,246 494,165 686,427 913,680 
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 5.12 

(t+1))       
18.  

, .  
 ( .16+ .8+ .9) 

 
208,618 199,708 264,76 239,902 267,694 

19.  
.18, 

.   
((t) + (t+1)) 

 

208,618 408,326 673,086 912,988 1180,682 

 

10. .  
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.  

; 

 ,  

 ( , , , ); 

 

;  

; ,  

); 

 ,  

 ( ), ,  

 ( ).  

: )  ( ); 

) ; ) ; )  (  

); 



 357 
  

,  (  

).  ,  

, ,  

 ( ,  

); 

 : ,  

; ; 

; ;  (  

);  (  

, , 

, ). 

  «  « » – . 5.13. 
 

 5.13 , : 

  «  « » : ) 
 

  
  - 

-
 

-
 

-
 

,  
, 

 
 

1.  

 
. 

.  
 

    X  

 
 

 
  

2.   
      X 

 
 
 

3.  
 

 
.  

 X  
 

 
  

4. -
 

 
 

 
X      

 
 

  

5.  
 

 
  

  X    

 
 

 
  

6. -
 

 
 

 
  X 

 
 

 



 358 
. 5.13   «  « » 

: , , 

, , .  

. 5.14. 

 

 5.14  

:  [351-353]) 

 
  

1.  
 

 , ; 
 , . 

2. -
 

 ; 
 ; 
 , ; 
 ; 

3. 
 

 ,  
 ( ); 

  
 (  

); 
  ( , 

 
); 

4.  
 

 ; 
 , 

; 
  

). 

5.  
 

 ; 
 ; 
 . 

 

,  

 

-

,  

 



 359 
 

  

,   .  

: 

 ,  

,  

.  

   

 

; 

 ,  

,  

, ; 

 - ,  

 

: ,  , 

 ( ),  

,  

 ( ); 

 ,  

,  

.  

 (  

)  

 

 ( ).  

 

-

. 



 360 
 

 

. 

  

,  

, 

: , ,  

 ( , ) .  

 : 

  

. 

,  

 

; 

   

 –  

.  («  

»), ; 

  – 

  ; 

  

: ) ,  

 ( , 

, , ); ,   

. 

 

, :  ( ); 

; ;  

; ; ; .  



 361 
 

,  

[3, .75],  

, ,  

.  

,  

.  

– .  

 

.   – 

 ( . 5.15). 

 

 5.15  

 :  [45, 311, 362, 397, 470-472]) 

 
   

 
1 2 3 
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, ./ .  
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 /  
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1.2. , 
./ .  
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 / 
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, %. 
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*100/  
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[46].  )(K  

 (5.20): 
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. 5.16  

 

, . 

 

 5.16    

: :  

 [301, .124-133, 457]) 

  
) 

1 2 
1. : 

  
 

 

 « »  2015 : 

%5,28
100

,%

,

,

,

 

 « »  2015 .: 

%8,64
100

,%

,

,

,

 

  
 

 
 « »  2015 .:  

%0,35100
 

 « »  2015 .:  

%0,5,75100
 

2. : 

  
; 

 « »  2015 .:  
%5,85Od ii  

 « »  2015 .:  
%5,74Od ii  

3. : 
 -
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 ; 

 
-
 
 

 . .4.2)  
4. : 
 -
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 5.16 

1 2 
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 « »  2015 .:    

        
%5,75

100,%
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%0,90

100,%
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* ...                        (1) 
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    j. ,  

, .  bij
* ,  

 ( )  1%, , , 
 ( )  2%. , 

 . 
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, ci  .  
.  

 
,   

, : 
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                              (2) 

 I j . 

 (  
  = 1, ...... .. N): 
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pi –  i- , %; 
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 5.31. 
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 « » – 4,986%; 

 « »  – 5,031%; 

 – 3,193%. 
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 5.17  

 «  

»  « », %   : ) 

 
* 1 2 3 4 5 6 7 8 9 10 

1.  
 «  

 
», 

5,90 5,88 5,04 5,54 4,80 5,06 4,60 4,85 4,51 3,68 

2.  
 « » 4,30 4,42 4,52 4,87 4,60 5,42 5,40 5,38 5,70 5,70 

3.  
 

 
2,30 2,42 3,40 3,28 2,95 2,97 3,35 3,62 3,90 3,74 

*  1  10:  
,  1  2006 , 2  2007 , 3  2008 , .... 10  2015  

 

%986,4
10

68,351,485,460,406,580,454,504,588,590,5€
1_k

%031,5
10

70,570,538,540,542,560,487,452,442,430,4€
2_k

%193,3
10

74,390,362,335,397,295,228,340,342,230,2€
 

 

259,0)110/())193,374,3)(986,438,3()193,390,3)(986,451,4(
)193,362,3)(986,485,4()193,335,3)(986,460,4(

)193,397,2)(986,406,5()193,392,2)(986,480,4(
)193,328,3)(986,454,5()193,340,3)(986,404,5(

)193,342,2)(986,488,5()193,330,2)(986,490,5((),_( 1 Kk pCov

 

207,0)110/())193,374,3)(031,570,5()193,390,3)(031,570,5(
)193,362,3)(031,538,5()193,335,3)(031,540,5(

)193,397,2)(031,542,5()193,392,2)(031,560,4(
)193,328,3)(031,587,4()193,340,3)(031,552,4(

)193,342,2)(031,542,4()193,330,2)(031,530,4((),_( 2 Kk pCov
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