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  -  . 

      
  ,     -

,  15 %. ,      
  ,    

    . 
    β017   -
   8,6  .,  . . 5,6  . ,  

    588,0 . .,       
βγ %  .    -

   19β . .,  16 %    
,     Д4Ж.   

      
,   1. 
 

 1 –      

 

   , .   
 

   
, 

, 
 

 

2012 1963,3 658,4 110,2 111, 3 1508,3 
2013 1899,5 701,9 112,8 124,2 1280,0 
2014 1950,9 746,7 99,5 120,7 1207,6 
2015 1922,1 834,1 109,2 122,6 1155,0 
2016 1920,1 899,0 103,8 116,3 1196,8 

 
  ,  ,    

   01.01.β017 .    β01β . 
  6,9 %.         

    5,95 %, ,  
    4,8 %,     

    6,5 %.    
      ,  , 

     1γ,6 %. 
     -

      7,5 % (β016 .)  -
  ,        0,γ %  

β01γ . 
     -

        -
,    ,  ,    -

 5γ %  .    -
     ,  -
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       -

    β.  
 

 β –       
  (   ;  .) 

 β01β . β01γ . β014 . β015 . β016 . 2016/2012  
 . 

    . .: 
 -

 83947,4 89922,3 107804,4 129948,6 144599,8 1,72 

 53351,7 61047,9 75129,5 92793,1 106121,7 1,98 
 30595,7 28874,4 32675,0 37165,5 38478,1 1,26 

   . .:  
 -

 29251,2 31696,3 42916,4 50631,2 58916,6 2,01 

 21397,3 23811,7 31866,4 38736,0 48149,0 2,25 
 7853,9 7884,6 11050,0 11895,2 10767,6 1,37 

 ( )     . .:  
 -

 10469,7 12320,8 16315,2 19979,1 26672,7 2,54 

 9109,9 10881,2 14830,4 18341,1 24798,2 2,72 
 1359,8 1439,6 1484,8 1638,0 1874,5 1,38 

   . .:  
 -

 44226,5 46905,2 48572,9 59338,3 59010,5 1,33 

 22844,5 26355,0 28432,7 35715,9 33174,5 1,45 
 21382,0 19550,2 20140,2 23622,3 25836,0 1,21 

 
       

    ,    -
    ,   -

  .    
-   (  )  -

  ,   ,    
     , -

     -  -
,    -    -

     , -
 ДγЖ.  

- ,   β01β      
   ( . 1). - ,   

    ,      -
,  ,     . 
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 1 –        

     , % 
 

      
          

    .   γ 
     ,  

      417β,1  .  
β01β   4068,8  .  β016    0,7 %),   

          
γ,8 %  β01β .  γ,1 %  β016 .  

 

 γ –        
         

 
,  

β01β . 2013 . 2014 . 2015 . 2016 . 
  . . . .: 108125,5 105450,2 142972,1 149905,3 129168,5 

 ,   
 ,  . 4172,1 3568,2 3410,1 2735,2 4068,8 

  4172,1 3568,2 3410,1 2735,2 4068,8 
     

(%) 100 100 100 100 100 
 ,  

   3,8 3,4 2,4 1,8 3,1 

 

:      β017 . 
http://www.gks.ru/wps/wcm/connect/rosstat_main 

 
; β01β .; 100 

 
; β01γ .; 98 

 
; β014 .; 1γβ 

 
; β015 .; 1γ9 

 
; β016 .; 1β8 

; β01β .; 100 
; β01γ .; 107 ; β014 .; 111 

; β015 .; 110 
; β016 .; 116 
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,    50 %  -
      -

 ,   ,  
      ,   
        -

.      β0 %     
,    -

 ,  15…18 % –    -
  .    -

        
      -

  β91.7 (β01β .), β9γ.6 (β016 .),     -
         

  . 
      -

   ,      
     -

 Д5Ж.     -
       -

         
        

   β01β...2016 . ( . 4).  
 

 4 –       
        

  β01β...β016 . ( . .) 
   

   
 

 β016 . 
%  

β01β . 2012 2013 2014 2015 2016 

 8,4 7,9 7,4 7,0 6,8 80,95 
 ( ) 2,4 2,3 2,1 2,0 1,9 83,64 

 2,6 2,5 2,3 2,3 2,3 88,46 
 5,8 5,5 5,1 4,8 4,7 80,11 

 5,2 4,7 4,4 4,2 4,1 78,84 
    

 0,265 0,257 0,244 0,255 0,272 102,64 
 

:      
http://www.gks.ru/wps/wcm/ connect/rosstat_main 

 

  ,      -
       -
 (  )  ,  ,   -

       -
 ,      .  
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     . : 
  19,05 %;   β1,16 %;    

16,γ6 %;     11,5 %;  19,9 %.  
        

   ,     
     ,  

       -
.  

    -
      -

       , -
      Д1Ж. 

   ,    -
  ,      

,   -    
  .       -

    γ ,    β,γ ,  -
   ,    1990 .  

         -
  γ,γ .   1000  ,  -

    β .,      
 .       

   (  1000   -
)      ,    β . 

      .  
        

     
.    ,   

   40 %   .   
   ,  -

    . 
 

 5 –        
   , % 

 β01β . β01γ . β014 . β015 . β016 . 
  ,  . . 47,7 48,2 49,4 47,7 48,1 

  42,5 42,7 43,5 41,6 41,2 
   ., 

 . . 51,6 56,5 57,4 57,9 56,4 

  50,6 48,8 51,1 49,3 44,5 
.    6,1 5,9 6,2 5,5 9,2 
.    0,7 0,6 0,7 0,6 0,5 

 

:    : 
http://www.gks.ru/wps/wcm/connect/rosstat_main/ 
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  (    β01β...β016 .). ,  β01β . 
       –    

50,6 %,   β016 – 44,5 % ( . 5). 
      

  5β %  .        
 , ,    β016 .         

5γ0  ,       – γ06 .   -
   ( ):    -
      – 507 ,  -

    4β5   (  6).  , 
    1   γ7 ,   – 1γ ,  

 – 16 ,        -
 50 ,   – 77 ,   – 50 . 

 

 6 –      
( ),  

  β016 . %  
β000 . 2000 2005 2010 2015 2016 

   1  
   . . 135 181 236 307 306 227,0 

   207 295 385 511 530 256,0 
   1000   

   . . 7,4 5,5 4,2 3,2 3,3 44,6 
   4,8 3,4 2,6 2,0 1,9 40,0 

 

:     
http://www.gks.ru/wps/wcm/connect/rosstat_main 
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    1.     
    ,   -

   . ,      -
  – , .     
       –   

97 %  9β %  . 
 

 1 –      
    , .   

  
  , 

% 2012 2013 2014 2015 2016 
  0,1 0,1 0,1 0,1 0,1 100,0 

   126,6 123,0 112,9 115,9 106,6 91,97 
 375 368 357,5 368,7 358,3 97,17 

 365,1 341,8 329,5 334,3 307,2 91,89 
     (   ) 84,9 75,4 66,1 64,4 66,1 103,12 

 454,3 454,0 449,9 441,8 451,6 102,21 
, .  387,9 385,3 378,2 368 366,6 99,62 

   ,  1274 1349 1458 1480 1458 98,51 
 

 β015        
  55,5 %    Дβ, 9Ж. 

       
    .   1990 .  -

    89 %,  1995 . – 
5γ %,   β015  74,8 %      -

    ( ) . 
 

 
 1 –        

(  %    )     
 1990...β015 . 
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Abstract. Although the necessity of simultaneous examinations of the relative 
impact of loyalty determinants has long been stressed, limited attempts have been un-
dertaken to date to more thoroughly tap into the development of customer loyalty in the 
context of consumer goods in Serbia. In order to fill up this void in the literature, this 
study aims to propose and empirically examine a model of the determinants of customer 
loyalty in the context of consumer goods in Serbia. The application of structural equa-
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tion modelling (SEM) on a sample of 1088 coffee consumers in Serbia provided evi-
dence in support of significant direct impact of satisfaction with preferred brand on their 
on customer loyalty, whereas perceived value of a brand emerged as an indirect deter-
minant of loyalty. Limitations of the study have been discussed and directions for future 
research are provided.  

 

Keywords: perceived value, satisfaction, customer loyalty, consumer goods, 
Serbia. 

 

1. Introduction 
Building a loyal base of customers is of a paramount importance for 

companies operating in contemporary competitive markets. Customer loy-
alty is associated with a number of benefits. Loyal customers are less price 
sensitive, they tend to buy more over time, bring in new customers by 
spreading positive word-of-mouth and act as a valuable source of new 
product ideas [8]. Therefore, a number of studies have focused on the ex-
amination of the determinants of customer loyalty. Review of literature in-
dicates that customer satisfaction and perceived value have frequently been 
recognized as the main drivers of customer loyalty [12, 14, 13, 9, 11, 6].  

Whereas early studies on the antecedents of customer loyalty have 
stressed the importance of simultaneous examinations of the determinants 
of customer loyalty and their relative effects on customer future intentions 
[4, 3]. Previous studies on relative importance of loyalty determinants in 
emerging economies have predominantly been conducted in service set-
tings [7, 11, 6], whereas the determinants of customer loyalty in developing 
economies in the context of consumer goods have mainly stayed under re-
searched. Building upon previous research and in order to fill this gap in 
the literature, this study aims to examine relative impact of perceived value 
and satisfaction on customer behavioural intentions in the context of coffee 
consumption in Serbia. Due to similar level of prices within the same cate-
gory of coffee, wide distribution and nonexistent switching costs, examina-
tion of the determinants of customer loyalty and their relative impact is of 
particular relevance for distributing companies.  

The paper is organized as follows. Perceived value and customer sat-
isfaction as the key determinants of customer loyalty and their relatedness 
are discussed in the following section. Description of the sample, meas-
urement items and analyses are presented subsequently. The paper pro-
ceeds with the findings of the study, followed by the discussion of its limi-
tations and directions for future research. 

2. Review of literature and hypotheses 
The most widely accepted paradigm for the explanation of customer 

satisfaction is expectancy-disconfirmation theory. According to Oliver 
(1981) expectations set the standard against which subsequent performance 
is assessed. Actual performance/experience whТМС ЬЮЫЩКЬЬОЬ МЮЬЭШЦОЫ’Ь 
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expectations results in satisfaction. Satisfaction is regarded as a necessary 
precondition for true customer loyalty. Previous studies provide evidence in 
support of significant positive influence of customer satisfaction on their will-
ingness to rebuy a product/or a service, spread positive word-of-mouth and 
recommend a product/service/company to friends and relatives [3, 14, 6]. 

Strongly related to the construct of customer satisfaction is perceived 
value. The construct of perceived value has been regarded as a strategic 
imperative of companies since the 1990s [12]. According to the most 
МШЦЦШЧХв КММОЩЭОН МШЧМОЩЭЮКХТгКЭТШЧ, ЩОЫМОТЯОН ЯКХЮО ТЬ К “МШЧЬЮЦОЫ'Ь 
overall assessment of the utility of a product based on perceptions of what 
is received and what is given [16, p. 14], i.e. perceived value is a trade-off 
between various benefits obtained from a product/service and monetary and 
non-monetary sacrifice. In order to clear the differences between customer 
satisfaction and perceived value Sweeney and Soutar (2001) highlight that 
value perceptions can be made in any phase of a consumer-decision making 
process, including pre-purchase stage, whereas satisfaction is a post-
purchase evaluation. Whereas perceptions of value can be generated with-
out actual buying of a product or a service, the procreation of customer sat-
ТЬПКМЭТШЧ ЧОМОЬЬКЫТХв ЫОqЮТЫОЬ МЮЬЭШЦОЫ’Ь ОбЩОЫТОЧМО аТЭС К ЩЫШНЮМЭ ШЫ К 
service.  

Some authors have also suggested that considering value only as a 
trade-off between quality and price is too narrow and simplistic approach 
[12], which yielded multi-dimensional conceptualizations of perceived val-
ue in order to increase usefulness of the construct. Sweeney and Soutar 
(2001) examined the construct of customer perceived value in the context 
of a wide variety of durable goods in Australia. The authors proposed a 19-
item measurement instrument, PERVAL, which resulted in four dimen-
sions of value, such as emotional value, social value, quality/performance 
and price/value for money. Walsh et al. (2014) validated a shorter 12-item 
version of PERVAL scale in the context of durable goods and educational 
services in the U.K. and the U.S. In the context of tourism services in 
Spain, Sanchez et al. (2006) proposed a six-dimensional scale for the 
measurement of overall perceived value of a purchase, named GLOVAL, 
containing functional value of travel agency, functional value of service 
personnel, functional value of tourism package, functional value of price, 
emotional and social value. Multidimensional conceptualization of per-
ceived value has been also supported by Varshneya and Das (2017) in the 
context of retailing services in Idia and Senic and Marinkovic (2016) in the 
context of mobile network operator services in Serbia. Review of literature 
provides evidence in support of positive direct effect of perceived value on 
customer satisfaction [14, 7, 11]. In addition to the mediating effect of cus-
tomer satisfaction in the relationship between perceived value and customer 
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loyalty, recent studies have also supported the direct relatedness of per-
ceived value to loyalty [12, 9, 13, 15]. Based on previous findings, the fol-
lowing hypotheses are proposed: 

H1: Customer satisfaction positively affects customer loaylty; 
H2: Perceived value is positively related to customer satisfaction; 
H3: Perceived value is a direct antecedent to customer loyalty. 
Hypothesized relationships are depicted in Figure 1. 
 

Perceived 
value

Customer
satisfaction

Customer
loyalty

H2 H1

H3

 
Figure 1 – Conceptual model 

 
3. Methodology 
The study has been conducted on a stratified sample of 1088 coffee 

consumers in Serbia. Data collection has been performed by means of 
CШЦЩЮЭОЫ AЬЬТЬЭОН PОЫЬШЧКХ IЧЭОЯТОаТЧР (CAPI) ТЧ ЫОЬЩШЧНОЧЭЬ’ СШЮЬОСШХНЬ. 
Polling stations from all geographical regions of Serbia have been chosen 
first, followed by the probability sampling of households, whereas the re-
cruitment of respondents at the level of households has been performed taking 
into consideration the composition of population in Serbia in accordance to 
gender and age. Respondents aged 18 years and older participated in the 
study. Females accounted for 52 % of the sample. Respondents aged 60 years 
and older were the most represented in the sample (31 %), followed by the age 
groups 45...59 (26,2 %), 30...44 (25 %), 18...29 (17,8 %). Urban population 
accounted for 59,5 % of the sample. Majority of respondents had high school 
diploma (50,6 %), followed by respondents with primary education (22,8 %) 
and college and university degrees (19,5 %). 

The study has been performed by means of structured questionnaire. 
RОЬЩШЧНОЧЭЬ’ ЭКЬФ аКЬ ЭШ ЫКЭО ЭСО ЛЫКЧН ШП МШППОО ЭСОв ЮЬО ЭСО ЦШЬЭ ПЫe-
quently in any of proposed categories, such as traditional, instant, espresso, 
filter or various coffee-based mixtures. Perceived value was measured by 
ЭаШ ТЭОЦЬ, ТЧ ХТЧО аТЭС ГОТЭСКЦХ’Ь (1988) МШЧМОЩЭЮКХТгКЭТШЧ ШП ЭСТЬ МШn-
struct. Respondents were asked to indicate the extent to which they agreed 
that the brand of coffee they used most frequently offered good quali-
ty/price ratio and the extent to which they agreed that their preferred brand 
offered higher value in comparison to competing brands. Customer satis-
faction was measured with three items adapted from Cronin et al. (2000). 
Respondents were asked to indicate the extent to which they agreed that the 
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brand met their expectations, how satisfied they were with the chosen 
brand and the extent to which they agreed that they did the right thing when 
they chose that brand. Customer loyalty was measured with three items 
adapted from Brady et al. (2005). Respondents were asked to indicate the 
likelihood of recommending the brand to friends and relatives, buying the 
same brand in the future and willingness to buy the same brand if its price 
rose by 5 %. All items were evaluated on a five-point Likert-type scale, 
ranging from 1-strongly disagree to 5-strongly agree. 

Hypothesized relationships were examined by means of structural 
equation modelling. The analysis adhered to a two-step procedure recom-
mended by Anderson and Gerbing (1988), which implies the estimation of 
a measurement model, by means of confirmatory factor analysis (CFA), 
followed by the examination of structural relationships. Data analysis was 
performed using AMOS 16.  

4. Results 
Measurement model has been assessed on the basis of absolute and 

incremental fit indices. Confirmatory factor analysis yielded statistically 
significant and therefore unacceptable chi-square value (χ2=148.930; 
НП=17, Щ˂.001). HШаОЯОЫ, НЮО ЭШ ЭСО ЬОЧЬТЭТЯТЭв ШП МСТ-square value to the 
sample size, and the tendency of any model to be rejected in large samples 
[2], other fit indices were also examined. The fit of the model, as indicated 
by Goodness-of-fit index (GFI=0,967), Adjusted goodness-of-fit (AG-
FI=0,930), Comparative fit index (CFI=0,985), Normed fit index 
(NFI=0,983), Tucker-Lewis index (TLI=0,975), being higher than the rec-
ommended lower threshold of 0,90, and Root mean square error of approx-
imation (RMSEA=0,08), was deemed satisfactory. Statistically significant 
ПКМЭШЫ ХШКНТЧРЬ ШП МШЧЬЭЫЮМЭЬ’ ТЧНТМКЭШЫs, being higher than 0,50, as present-
ed in Table 1, provided evidence in support of convergent validity of per-
ceived value, customer satisfaction and loyalty. Convergent validity of the 
МШЧЬЭЫЮМЭЬ аКЬ КХЬШ ТЧНТЫОМЭХв ЬЮЩЩШЫЭОН Лв CЫШЧЛКМС’Ь КХЩСК ЯКХЮОЬ ШП 
perceived value (Cα=0,830), satisfaction (Cα=0,943) and customer loyalty 
(Cα=0,841), which were higher than the cut-off value of 0,70.  

In order to test hypothesized relationships structural analysis has 
been applied in the following stage. The goodness-of-fit indices 
(GFI=0,967, AGFI=0,930, CFI=0,985, NFI=0,983, TLI=0,975, RMR=0,02, 
RMSEA=0,08) indicated acceptable fit of the structural model. The analy-
sis proceeded with the examination of structural coefficients, which are 
presented in Table 2. As proposed by Hypothesis 1, satisfaction exerted di-
rect positive effect on customer loyalty (32=0,857, t=10,37), providing 
support for H1. Statistically significant path coefficient between perceived 
value and customer satisfaction (21=0,945, t=34,08) provided support for 
H2. Contrary to what was proposed, perceived value did not exert statisti-
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cally significant direct effect on customer loyalty (31=0,127, t=1,53). 
Therefore, H3 was not supported. Results of the study indicate that both 
perceived value and customer satisfaction are important determinants of 
customer loyalty in the context of coffee consumption. Whereas satisfac-
tion emerged as the direct, and more influential determinant of customer 
loyalty (0,857), the influence of perceived value on customer loyalty is in-
direct. i.e. mediated via customer satisfaction (0,810). 

 

Table 1 – Measurement scale properties based on CFA 

Constructs and items St. estimates t-values CЫШЧЛКМС’Ь 
alpha 

Perceived value   0.830 
V1. The brand offers good quali-
ty/price ratio .846 -  

V2. The brand offers higher value in 
comparison to competing brands .839 33.86  

Satisfaction   0.943 
S1. The brand meets my expectations .927 -  
S2. I am satisfied with this brand .940 58.32  
S3. Choosing this brand was a good 
decision .898 50.28  

Customer loyalty   0.841 
L1. I would recommend this brand to 
my friends and relatives .869 -  

L2. I intend to purchase this brand in 
the future 

.875 39.84  

L3. I would still purchase this brand 
even if its price rose by 5 % .678 26.06  

 

Source: КutСors’ МКlМulКtТoЧs 
 

Table 2 – Standardized path coefficients 

Paths St. estimates t-values Results of 
hypothesis testing 

H1: SКЭТЬПКМЭТШЧ → 
Customer loyalty 0,857 10,37 Supported 

H2: Perceived value 
→ SКЭТЬПКМЭТШЧ 

0,945 34,08 Supported 

H3: Perceived value 
→ CЮЬЭШЦОЫ ХШвКХЭв 0,127 1,53 Not supported 

 

SourМО: КutСors’ МКlМulКtТoЧs 
 

5. Discussion 
The main aim of this study was to simultaneously examine the im-

pact of perceived value and customer satisfaction on customer loyalty in 
thus far scarcely examined context of consumer goods in emerging econo-
mies. Results of the study, which has been conducted in the context of cof-
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fee consumption in Serbia, indicate significant direct effect of satisfaction 
on customer loyalty and direct impact of perceived value on customer satis-
faction. Although the construct of perceived value did not exert statistically 
significant direct effect on customer loyalty, this however does not imply 
ЭСО ТЫЫОХОЯКЧМО ШП ЯКХЮО ЩОЫМОЩЭТШЧЬ ПШЫ ЭСО НОЯОХШЩЦОЧЭ ШП МЮЬЭШЦОЫЬ’ Пa-
vourable intentions towards their preferred brand in the future. As indicated 
Лв ЭСТЬ ЬЭЮНв’Ь ПТЧНТЧРЬ, ЩОЫМОТЯОН ЯКХЮО ЬТРЧТПТМКЧЭХв МШЧЭЫТЛЮЭОЬ ЭШ МЮs-
ЭШЦОЫЬ’ аТХХТЧРЧОЬЬ ЭШ ЫОМШЦЦОЧН ЭСО ЛЫКЧН КЧН МШЧЭТЧЮО ЩЮЫМСКЬТЧР ЭСО 
brand in the future, as perceived value emerged as a direct antecedent to 
customer satisfaction.  

The present study is not bereft of limitations, which provide direc-
tions for future research. Proposed conceptual model has been examined 
only in the context of coffee consumption. Therefore, findings of the study 
should not be generalized to the context of consumer goods in Serbia. Fu-
ture research would benefit from testing proposed relationships across dif-
ferent product categories and in the contexts implying high and low level of 
customer involvement. As the present study is of a cross-sectional design, 
future research should focus on a longitudinal examination of relationships 
among the determinants of consumer loyalty and their relative impact on 
loyalty. Examining the determinants of customer behavioural intentions in 
a service setting in Serbia, Senic and Marinkovic (2016) provided evidence 
of significant direct relatedness of corporate reputation, in addition to cus-
tomer satisfaction, to customer behavioural intentions. Therefore, future re-
search would benefit from the examination of more comprehensive models 
ШП МЮЬЭШЦОЫ ХШвКХЭв. IЧ ХТЧО аТЭС АКХЬ ОЭ КХ.’Ь (β014) МШЧМХЮЬТШЧ ШП ЭСО Кp-
plicability of a shortened version of PERVAL scale in service and nondu-
rable product contexts, future studies should focus on the examination of 
dimensional structure of value concept in the context of consumer goods 
and the examination of relative impact of value dimensions on customer 
satisfaction and loyalty. Better understanding of the construct of perceived 
value would enable companies to target their customers more effectively. 
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 ,  . 571,52 607,47 715,41 735,29 770,80 

   
, . . 16,07 17,46 19,14 21,88 21,01 

  ,  
. 700,46 768,68 859,96 929,07 111,43 

  ,  
. 279,23 301,59 325,17 346,90 348,86 
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. 107,89 113,89 120,54 131,50 137,83 
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1 –   ,  .; 2 –    , 

 . 
 

      t – 
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 α = 0,10.       
   F-  ,     

  (F  = 4,46; F  = 271,87). 
 ,  0,987   ,  

98,7 %      -
    .   -

 (R = 0,994)      -
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     1  .   -
        

β,1β9  .  β,10γ  . . 
      -

     β017...β019 . ( . 1  . β). 
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  ,  . 
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    ,  59,γ %  

     .  -
     γ9 % , 

       
   .   

    :   
    1,1 %   -

  (0,5 % –    ; 0,6 % –  
   ),   – 0,5 % 

ДβЖ.     -
        

      
«       -

 ,     β017...β0β0 », 
,     -

        
    84,γ % ( , -

 ,   ),   – 9,γ %, -
  – 6,7 % [1].  

      -
        -

 .  β016 .     15  .,     
80 %        

 Д5, c. 485Ж.      
   ,    

,       50 %. 
       

     – 50,γ %    
  .    -

        
(   )  18 %.   -

     1γ %,    -
      -  

.       -
 –   ,  , 

 ,     – -
     γ % ДβЖ.  

 ,      
      :    -

  ,  ,   1,4 % 
Д5, . 486Ж (      -
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 (     
 );     

(     -
 ). 
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%  = [(S 2013 - S 2017) 100%] / S 2013;           (2) 
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. 
 

β.       
         

 ,     
    , , -

   .     
   -  -

,       
    ,  

 -  . 
  -  ,  

-  ,   
        5 -

-    
 -     

      -
     . 

      -
         -
     β01γ...β017 .  

       -
: 

 

n = n 10 / S n;                            (3) 
 

 n –     ; n  –  
      ; S n  –    -
    ; 10 –     -
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    . .   - -
        -  [5]. 
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. .= ∑ n x 10 /∑S n;                               (8) 
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∑ n –        ; ∑S n 
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      -
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.  =  ∑S n ./10;                         (9) 
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. 100./ .  = . .    / S .  100 %;            (16) 
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      -

    .    
      -

      Д5Ж. 
     -

     : -
   ;     

;   ;  -
 ;   ; -

   ;   
         -

 . 
      .  

 1992...β015 .         
     .    

   – .    -
    –    –  

        -
 . ,     

     ,     . 
       

 .      -
,        , 
    . 
       -
    β015 .  4β %.   

          
  . 

      -
   :    -

       
 ;     -

      -
 .  
       

   β016 .   -
 – γ1 %;      

   – 4 %;   – 14 %; -
    – 10 %;  

 – 1γ %;    – 7 %;   
  ,   -

   – β1 %.     
 – 69 %.  
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        . 

         -
.  ,     

      -
.   β001...β005 .   ,  

  ,       1β %, 
  β011...β015 . – 16 %.  

     -
    : -

 ДγЖ, - , , -
, .   -
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  ,   -
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        , 
     

   ,      
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        -
.      -
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   ,   , 

    .   -
       

      
     , -

    , 
      -

    .  
     -

 : « »    ; 
    ;   
 Д4Ж;      
;       

;    . 
     – 

        -
       -

 .  1990...β015 .   -
    -

     66 %  β01β .  -
  100 %.       

 .     
    , , -

    .  1960...β015 .  
    ,   -
   ,     

  (1960...1984 ., 1990...199β .). 
      -

     , -
,    . -

   ,    
      -
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    -  
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        -

     ,    
   .  -

         
     -

      -
.      -

, ,     . 
        -
      -

         
.       -

    . 
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 β016 .    -
         6β .   
 ( . 1),        

 ( ), β00 .  Д1Ж.  
 

 1 –     
  2012 . 2013 . 2014 . 2015 . 2016 . 

    
(  ) 53 581 54818 60 253 67 975 61 849 

      
  , , 

     
,    

  ,  

80 154 81 866 76 555 87 879 94 891 

 

      
 

      . 
,    « »,    

    ( )  ,   
     ( ,  , ) 

 . , ,     
69 %,       ,  , 

    .   -
  , ,  (SФЫОЭЭТЧР, BТШMКЫ, Cop-

pens, Aller Aqua, Merke, Aquarex).     
140…150 ./ .        

 8β ./ .       
     . 

      -
     -

: 
–     , -

,     ,    
      -

 ; 
–        -

       
      
   ,     

      ( ,  
   «   »      

86 %     , 4 %  ,     
β %  , 1 %     ,  1 %  

  6 %    ДβЖ);  
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    , -

      
( )  44,0 %.     ( ) -

    ( )      
β,4 ,   ( )  –  β,6 ,   –  1,8  Д4Ж.  
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     -
      -

,       
. ,      
 ( . 1) ,     -

    10,9 %,   -
  ,        -

    14,γ %  6,5 % . 
       -

       
   –  ( . β). 

 

 1 –       
       β006...2016 . 

 
  
 

 

   

    
  

 1  β006  
, .  6585,9 4747,2 165,2 1149,8 20,6 503,1 

, % 100,0 72,1 2,5 17,5 0,3 7,6 
 1  β016  

, .  7302,4 4744,9  235,1  1658,5  20,2  643,7  
, % 100,0 65,0 3,2 22,7 0,3 8,8 

, β016/β006 
, .  716,5 - 2,3 69,9 508,7 - 0,4  140,6 

  110,9 99,9 142,3 144,2 98,1 127,9 
 

:    Д4, 5, 6] . 
 

     
    ( )    -

  (  16,γ %)    - 
 (  5,1 %). 

 

 β –       
     β006...β016 ., .  

 

 
 

2006 2016 
 , 

% 
 , 

% 
 % 

 4845,4 73,6 3809,6 52,2 -1035,8 -
21,4 

( )    1636,1 24,8 3001,4 41,1 1365,3 16,3 
 104,4 1,6 491,4 6,7 387,0 5,1 

 6585,9 100,0 7302,4 100,0 716,5 - 
 

:     Д4, 6] .  
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     - 

γ47γ,6 ,      -
 - 615,4 .         -
   - β,0 ,    9,0 .  

(γ,8 %    )  ,  -
    β,5 .  5,4 .  

    β0,0  Д6Ж. 
     

,   9,0 .    -
     ( -

)   ( ) ,    
 . 

     -
        ( . γ) -

   ,   
      -

 ,      
 β1,4 %,     –  17,β %   –  γ1,8 %.  

 

 γ –      
       β006...β016 . 

 
 ( )     

2006 2016 2006 2016 2006 2016 
 , .  

 4845,4 3809,6 1636,1 3001,4 104,4 491,4 
2016/2006, % - 78,6 - 183,4 -  4,7 . 

  : 
  3424,8  2837,3 1264,4 1831,0 58,0 76,7 

2016/2006, % - 82,8 - 144,8 - 132,2 
 110,8 89,9 42,8 101,1 11,6 44,1 

2016/2006, % - 81,1 -  β,4 . -  γ,8 . 
 1006,4 686,8 140,2 838,2 3,2 133,4 

2016/2006, % - 68,2 -  6,0 . -  41,7 . 
 , % 

-  70,7 74,4 77,3 61,0 55,6 15,6 
-  -

  63,2 68,4 65,6 60,2 99,1 69,1 
 

:    Д4, 6] . 
 

    -
   ( )    -

 Дβ, γЖ.     ( )    
    (  6,0 ),  (  β,4 )  -
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 (144,8 %).     (  41,7 )  -
 (  γ,8 ).     

(  γ0,5 %)     .  
    -

     ( . 4),  
         -
,     56,6 %,     – 

   γ1,0 % .   
 

 4 –      
    β006...β016  

  
   

 
( )   

  

 1  β006 , .  
   376,4 94,7 8,9 272,8 

 . .   349,4 73,4 8,0 268,0 
   694,7 241,9 29,1 423,7 

 1  β016 , .  
   319, 3  41, 1  64,5  213,7  

 . .   240,3  23,8  26,0  190,5  
   1142,7  167,0  332,6  643,1  

, β016/β006, % 
   84,8 43,4  7,β . 78,3 

 . .   68,8 32,4  γ,β . 71,1 
   164,5 69,0  11,4 . 151,8 

 

:    Д5, 6] . 
 

       
    ,    

        -
      .  

      -
 ,   :  – 67 %,  

 –  79 %,    – 56 %,    -
      

  . 
    ,   

    
         -
   .    

      ,  -
    –  ,    

 « ».  
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   .    -
   (  γ94  γ1)    -
     0,γ %   -

   .    
   ,     

     . 
,     

β016 ,     -
   .      
 (βγ4744 .)  74,4 %  -

 .      
 (  )  40165   17,1 %. 

           
β44,6 .     5β,4 % Д6Ж. 

,    -
      ,  

     -  -
  .  

    -
      -

     ( . 5). 
 

 5 –     
       β006  

β016 , .   

 
 ( )    

2006 2016 2006 2016 2006 2016 2006 2016 

  1456,3 1195,6 565,0 724,5 0,2 - 2021,5 1920,1 
  

 561,9 619,3 246,8 279,7 0,1 - 808,8 899,0 
   

 
 15,9 13,3 42,3 36,1 56,1 54,5 114,3 103,9 
  144,0 75,6 12,7 39,8 1,0 0,9 157,7 116,3 

 2178,1 1903,7 866,8 1080,1 57,4 55,5 3102,3 3039,3 
 

:    Д1, 7] .  
 

     -
    .  -

     (  γ,1 )   (  
β8,β %) .     -
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  ,    . -
      

(  1,9 )   (  17,9 %)  Д4Ж. 
        -

   7β,1 %  6β,γ %  β016 ,    
        

 5β,4 %.       -
    γ1,1…γ7,7 %. 

      -
     -

  ( . 6). 
 

 6 –      
      

 β006  β016 , .  

 
 ( )    

2006 2016 2006 2016 2006 2016 2006 2016 
 (    
 ) 2476,4 2927,3 858,3 1597,0 0,2 0,1 3334,9 4524,4 

  
 511,3 568,1 172,9 245,3 - - 684,2 813,4 

 12,1 42,8 2,3 14,6 324,1 358,3 338,5 415,7 
 142,7 243,9 131,9 372,1 222,1 307,2 496,7 923,2 

 -
 - 18,2 - 134,3 163,3 106,6 163,3 259,1 

 

:    Д1, 7] . 
 

     γ5,7 %,     ( )  –     
1,9 ,   –  18,9 %,     
1,4 .   ( )     -

  ,      
660,0 .   118β,γ .    1,8 .  -

      .  
       

    Д4Ж: 
-     

     ; 
-       

,        ( )   
  ,     –  

( ) ; 
-  ( )     

    γ5,γ %    γ0,β %, 
    40,γ %,   –  51,9 %.   
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      -

       
    :   1,6 ,   -

 – 1,5 ,   –  1,4 ,   –  1,γ  
Д4Ж.       

   -     -
 -     -

. 
 .   -

 ,    -
,       -

,        
  , : 

-    ,    
 ,        -

-   ; 
-     

     ; 
-     -

      -
     . 

 

  : 
1.    . β016:  . / .  . 
 .   . . - : , β017. – 

γ68 . 
2. , . .      
    / . . , . . , . .  // 

   :    
 . – 2016. – № 4 (44). – . 111-118. 

γ. , . .      -
   / . . , . . , . .  // -
   :    -

 , β017. – № 4 (48). – . γ10-316. 
4. , . .      -

   / . . , . . , . . -
 //    :    

 , β017. - № 4 (48). – . γ17-325. 
5.     β006 . . γ: 

     /   . . -
.:  «  », β008. – γ1β . 

6.      
β016    . . 1 / .  .  . -

  . . – : , β017 – β5γ . 
7.     β009:  / -

 - , β010. – 816 .  
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    .  
      -

 -  ,   -
  ,   

 ,     -
     ,   -
 ДγЖ. 

       
  

    (4 %),   (9 %),  -
  (γ %),  -   

       -
   ДβЖ.       -

   .  , -
-    ,   

      
       -

   Д6Ж.    
 

 
 

  
 

      
    ,  -

       
      ,   

     . -
         -

   ,    -
  ,   -

    .   -
    .  
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,    , -
       -

 Д8Ж.     
     ,  

   ,   : 
1)     

,       -
       ; 

2)    -
; 

3)       
 ,      ; 
4)     

; 
5) ,     

 ; 
6)      -

 ; 
7)     -

 ; 
8)    , 
  ,   ,    

     
   ; 

9)     ; 
10)       

    ; 
11)   -   

      
    Д4Ж. 

      β017  
      -

,  ,  -
 .    -

      . 
       . -

    -
 ,   . 

    -
 ,    . -

      ,    
    .  640 -
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     β017     -
    ,   480 

     .  
160        

.       -
  1β  .      

 .   β014 ,    
  β…β,5  .    
     γ6  . 

 2018      -
   .    

   –  4γ0   Д8Ж.    
       

,     .  
       

      -
    ,   

       
,      -

  .     -
         

    -
  .  

 ,     
 ,    

,     : 
-    .   

    -
,    ,    -

  ; 
-   ; 
-   ; 
-   ; 
-  ,    

  ; 
-     -

 ; 
-      

; 
-       -

 ; 
-    ; 
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-    -
; 
-   ( )  Д4Ж. 

    β017   5,6  
 .      γ9 .  

 β,7 / . 
      4-    

 ,    (5,β  ) Д9Ж. 
     -

  (   1,5  )    
   .   β017     

 1  977 .  ,        
508 . .   ( , )   

, ,       Д9Ж. 
   – β4 % (  β016   -

  4,5  ).     ,   β016 -
    β4 % (  β015   γ,γ  ). 

       -
 «  » ( , , ),   

   10 .   . 
      -

       ,   
         

  .   1 .  ,   
 β016  (9βγ . ). 

 1/γ     ,  β/γ 
     .    
        

  - , , , , 
, ,    . 

     -
.         - 

5,9 . ,  -  - γ,4 . ,     
   -  1,β . .     β016  

  γ0 .     β10 . .      
β0β0       γ50 . . 

 ,  γ15     .   
    ,   

       . 
 

  : 
1.       -

   ,     β01γ-
β0β0 . - .: , β01β. – 204 .  
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β.   «       β014  
       -

  ,     β01γ-β0β0 -
». Д  Ж. –  : 

http://www.rosinformagrotech.ru/apkresources/report. 
γ. , .     -

    Д Ж / .  //  
 . – 2016. – №1. – . γ-9.  

4.   .   -
    «     -

   ,   »: -
     β6  β016  N 

743- . Д  Ж. – -   «  ». 
5.        -

 ( )  :  Д  
Ж /       

. – ., β017. –  : http://www.eurasiancommission. 
org/ru/act/prom_i_agroprom/dep_agroprom/agroprom/Documents/ 

6. , . .     
       

 / . .  // . . . β016. – № γ (γ6). 
– . 79-84. 

7. , . .      
  / . .  //    

. – 2013. – . β65-270. 
8.     Д  Ж. 

–   СЭЭЩ://ааа.ТЧЯОЬЭЯШХРК.МШЦ/ 
9.      Д  -

Ж:  . – URL: http://www. gks.ru/ 
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        -
    .   -

   ,    
 90 %       
 .     60…80 % -
  ,   -  70…80 %, 

  -  90 %.    40 % , 
4β % , 60 %     . -

     ,   -
       -
 . 

        -
       -

        
  .     -

  ,     -
 ,     -

    . 
      -

  ,      
β010 .       ,   

  .       
 ,      

  ,        
 .      

      . 
,     

       
   .    -

   ,   
,     .  

         
    ,   

      -
     . 

        
  ,     -

     
. 
      -

 ,     
  β014         

   5988,7  ,  10β,4 %  
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  β01γ .    -
 4βγ7,1  ,   - 1751,6  , 

 91, %  14β,9 %   β01γ .  
     -

    β014     
 β485,5   Д8Ж. 

     ,  , 
      -

 .     
     -

   .   βγ %  
  9β % .    

( )       .  -
      ,  -

    .    -
        

   . 
       
    β014   18,8 % (      

β01γ  - 17,5 ).     -
      . -

   β014   519  -
    (  β01γ  - 

609),   461  -    (  β01γ  - 
509).      -

      10,8   
 ,    β,β   ,   

β01γ .    -    
   ,     -

 - 82,7 %,   - 67,5 %.   -
   (γ1,5 %),  (5,5 %),  (γ,γ %)  -
 (γ %). 

           
β014   98,6 %  80 %    
β01γ .        

,     17,γ %  -
 .  

    , -
       -

 ,         -
 ,      -

 , , , ,    
     .  
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       -
      ,   

    67 % (  β01γ  – 6γ %),   – 33 % 
(  β01γ  – γ7 %) . 

   ,  
    -

,    (γ7,1 %),  (β0,4 %),  
(6,6 %),  (γ,9 %),  (γ,5 %),  (β,1 %). 

       
  :   (44,6 %), -

  (β5,5 %),  (1β %),           
(7,β %),  (4,5 %).    

       
,    , , , -

, , , , . 
 

 
 1 –     
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    -
        

   ,  -
  ,     

   ,    
  ,    . -

           
   (   -

 - 10 ,   - γ )    
      

    .  -
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       -
,        -
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  : 
1.       -

   ,     β01γ-
β0β0 . - .: , β01β. – 204 . 

β. , .     -
    Д Ж / .  //  

 . – 2016. – №1. – . γ-9.  
γ.   .   -

    «     -
   ,   »: -

     β6  β016  № 
743- . Д  Ж. – -   «  ». 

4. , . .     
       

 / . .  // . . . β016. – № γ (γ6). 
– . 79-84. 

5. , . .      
  / . .  //    

. – 2013. – . β65-270. 
6.     Д  Ж. 

-   СЭЭЩ://ааа.ТЧЯОЬЭЯШХРК.МШЦ/ 
7.      Д  -

Ж:  . - URL: http://www. gks.ru/ 
8.   .    

     β015-β0β0    -
        β016-     
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  β    -
      

 . 

 
 β –     

       
     

 

    1  β018   -
  ,  -

        
 ,  1γ9 ,   1γ7  

   β   . 
 

 1 –      
       

 01  β018 . 

  
 

  
 , . 

   
  

, . 

   
 , 

% 
   

,    137 120 87,6 
 58 51 87,9 

 12 11 91,7 
-

 67 58 86,6 

   
,    2 1 50 

 2 1 50,0 
 0 0 0 

-
 0 0 0 
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  1     -
        

01  β018 . 
        

   87,6 %,   50 %. 
     

  ,  -
  : 
     , -

       (44,0 %); 
   ,   -

      (βγ,1 %); 
  ,    -
    (18,7 %); 
    (9,0 %). 
    (5,β %). 

      -
     ,    

      -
   ,   , -

     .  -
      -

  ,    , 
      -

  . 
 

  : 
1.  . .      

 / . .  //    
:     . – β017. № 3. –            

. 10-18. 
β.  . .    -

  / . .  //    -
 . – 2016. – № 12. – . γβ-35. 

γ.  . .     
:     / . .  //  -

   . – 2017. – № 1. – . 4β-47. 
4.  . .      -

 / . . , . .  //    -
 . – 2017. – №1. – . 42-47. 

5.  . .        
   / . . , . .  //   -

 . – 2016. – №7. – . β-10. 
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       -
     ,   

    -
 β016 .   ,   β01β ,  -

     -
 Д7Ж: 

-  –  1β190  8405 . (68,9 %); 
-  –  7746  58γ9 . (75,4 %); 
-   –  177β  1470 . (8β,9 %). 

     
    , . . 

       
    .   -
     ( ) ,   

  -β006 .   46 %. 
 -    

      -
     
      

   Д6Ж. -
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»  «   »   

     -
      Д1, β, γ, 7Ж. 

  ,    – 
    -

    -  
,   ,    

 ,      -
   -  . -
    -  -

     -
  ,   , -

        Дβ, γ, 6Ж.  
     

      :  
-    

 Д6Ж; 
-      -

  Д1Ж; 
-       

  ДγЖ; 
-     [8]. 

    -
     , -

     , 
      γ…4  -
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 (  ,    .).  -
    ,  -

  ,   -
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1.      -

     :  / . . , 
. . , . . , . . , . . . – : -

 , β015. – βγβ . 
β. , . .      / 

. . , . .  //     -
 . – 2014. – № γ (β0). – . 51-55. 

γ. , . .       
   / . .  // : , -

. – 2017. – № 1β. – . 45-53. 
4. , . .      -
 / . .  // і   і , 2009. – № 4. – . 1. –     

. 58-63. 
5. , . .    –  -

   ? / . . , . .  //    
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    / . . , 
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, β009. – № γ. – . 85-91. 
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:     
       -

 .  
, ,    -

    ,   
      -

     -
    ,    

   [6]. 
       

     -
 .     

    ,   
  -   

 ,    -
.  

    : 
      

     -  
,    ,   

   . ,   
   ,   

    . 
 

  :  
1.    -  -

 // Д  Ж.  : СЭЭЩЬ://ааа.ПОНЬЭКЭ.ЫЮ/ ТЧНТМКЭШЫ/γ7546 
(  : 11.04.β017). 

β.  .    -
  // :   , β017, № 2. – . β7-34. 

γ.  . .      -
  / . . , . .  //     

.  . . . . β017. № β (64). . 79-85. 
4.  . .      

 :   / . . , . .  
//       

 ( ) /  . .  . . – : -  . 
. .- . ., β014. – . 76-116. 

5.  . .     
 //   , β015, № 5. – . 80-86. 

6.  .     -
    //   

, β016, № 1. – . γ-9. 
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 γγ8.4γ 
    

    
 

 . ., . . .,  
 . ., . . ., 
 . ., . . .,  

 . .,  
 

 «  -   
 »,  

.  ,  ,  ,   
 

.      -
     ,   -

  β01γ...β0β0      β018  -
      -

 ,   .   -
          -
,   ,     

       . 
 

К  : , ,  -
    , ,    -

 . 
 

,      
      
,     β01γ...β0β0  ( -

     1γ.1β.β017 № 1544), 
,      

 .     
 «    , -

     -
 ,   »   

 ,     -
     β0β0   14,γ %  

 β015 ,  –  10,β %.   -
      

    β…γ %. 
      

2015...β017 ,      
      β014    -

 – 104,8 %,     – 118,8 %, -
  – 149,β % Д5Ж. ,   -
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      -
.       -

   (   )  
          

 [1]. 
      

,     1. 
 

 1 –      
    , .  

 
 2017 

* 

2017/ 
2014, 

% 1990 2000 2005 2008 2012 2014 2015 2016 

    ( ) 
 373,1 153,5 187,6 233,6 273,3 275,4 275,4 284,5 285,0 103,5 

 269,1 30,8 19,3 14,6 17,1 15,8  14,4 12,6 10,7 67,7 
( )  -  11,8 29,3 56,5 86,3 83,0  82,5 83,4 92,3 111,2 

 104,0 110,9 139,0 162,5 169,9 176,6 178,5 188,5 182,4 103,3 
    

 116,3 71,8 87,8 115,3 144,8 146,2 146,1 141,6 142,0 97,1 
 67,6 10,8 7,1 5,9 7,9 7,5  7,4 6,5 /  - 

( )   - 5,7 15,1 30,1 48,9 47,7  47,5 48,4 /  - 
 48,7 55,3 65,6 79,3 88,0 90,9  91,2 86,7 /  - 

 

:    Дβ, 4, 7, 9] . 
 

    -
,     , : 

–       
 (1990...β000 )     (        

β,4 ),   (  1,6 ); 
–       -

    «  » 
(2006...β007 .). 

      
 β008...β01β        

   ,   -
 ,     . 

       
 64...66 %   ,    

     1990 .  -
     :  

       -
         

 . 
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   β017     , 
 ,       0,γ %  -

     .  -
     14,1 %,     –  14,8 

%.       ( )  
64,0 %,  ( )  – 3β,4 %     Д10Ж. 

     -
      , 

       ( . β, γ).  
 

 β –       (   )  
    , .  

 
 2017 

 

2017/ 
2014, 

% 1990 2005 2012 2014 2015 2016 

   
 90,5 37,9 63,5 68,2 69,8 69,8 71,4 104,7 

 
 /  4,3 4,3 7,8 8,8 5,9 1,9 24,3 
 ( -

)  - 5,4 25,3 25,4 25,8 26,9 29,5 116,1 
  /  28,2 33,9 35,0 35,3 37,0 40,0 114,3 

 

:    Дβ, 6, 7, 9] . 
 

 3 –      
 , .  

 
 2017 

 

2017/ 
2014, 

% 1990 2005 2012 2014 2015 2016 

   
 210,3 140,4 170,1 172,0 172,9 173,0 174,3 101,3 

-
  114,4 7,0 2,9 1,3 1,0 0,8 0,6 46,2 

 ( -
)  - 21,8 33,2 31,6 32,6 33,0 31,7 100,3 

  95,9 111,6 134,0 139,1 139,3 139,2 142,0 102,1 
 

:    [2, 6, 7, 9] . 
 

      
     -

 .      
     -

 ,        -
     – 56 %,   – 81,5 %. 
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   (   )   γ,1 ,  –  

25,7 % [10]. 
         (   

)  β015...β017   104,7 %,      
 β015...β016    100,8 %. 

      
       -

   (   )  0,4 %,   – 0,8 %,  -
   β…γ       

  .   -
       

   ( . 4). 
 

 4 –        
       

 
 2016/ 

2014, % 2005 2008 2012 2014 2015 2016 
        ,  

 19,6 24,9 32,0 34,8 36,0 35,0 100,6 
 56,0 70,0 78,0 82,0 81,0 81,0 98,8 

 , % 35,0 35,6 41,0 42,4 44,4 43,2 101,9 
      ,  

 136,9 152,5 167,6 169,2 170,0 169,8 100,3 
 200,0 212,0 214,0 213,0 207,0 207,0 97,2 

 , % 68,8 71,9 78,3 79,4 82,1 82,0 103,3 
 

:     . 
 

      -
       

     
     19.08.β016 

№ 614      , 
     (  -

 – 7γ,0   – γβ5,0 / / ) Д8Ж. 
      -
     .  -

     β016 .  4γ,β %,  -
   ,  ,   5 

  5γ,0 .    1,6     
    . 

      -
.   10        

  118,7 %,    – 100,5 %,  -
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      -
.       17β,0 .  -
   β14,7 . ,             

4γ,0 .     β5,0 %.    β01β  β016  
     49,1 . .  

1β,0 . ,       
  .    -

   β07,0 /  (β016 .),   -
  β010 ,      -

 (βγ6,0 / )     -
 (γβ5,0 / ). 

      -
 (101,9 %)   (10γ,γ %)    -

  ,    -
 . 

     
  ( ),     

     ( . 5). 
 

 5 –        
         

 β016  

 

 
 

  
 

   
   % 

, 
.  

  
, 

 

, 
.  

  
- 

,  

, 
.  

  
, 

 
   

 

 18,6 18,3 20,4 20,0 -1,8 -1,7 91,2 91,5 
 0,6 0,6 18,3 18,0 -17,7 -17,4 3,3 3,3 

  
  11,9 11,7 3,1 3,0 8,8 8,7 

 γ,8 
.  γ,9 . 

 3,8 3,7 31,6 31,0 -27,8 -27,3 12,0 11,9 
 0,7 

0,8 1,0 1,0 - 0,2 - 0,2 80,0 80,0 
 0,1 

 35,7 35,1 74,4 73,0 -38,7 -37,9 48,0 48,1 
         
 26,9 26,4 74,4 73,0 -47,5 -46,6 36,2 36,3 

 

:     Д6, 8Ж. 
 

  ,   -
        -

       
.        -

 (91,5 %),     -
   – 11,9 %,     – 3,3 %.  
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     48,1 %,   -

       -
   – γ6,γ %. ,  

       
18,0 .     – β8,0 . . 

     -
: 
1.     -

 ,        
 -   -

 . 
β.     

    (   
   ,  , -

      .). 
γ.   ,   -

  ,      
  ,   -

    . 
4.   ,  

      , 
        

 Д5Ж,        -
  . 

5.   ,   -
,  : 

–     «  -
»,      

      
 «     

»     ,    
      -
 ; 

–    -
      

        -
        -

 ,   , -
 ,      

  ДγЖ; 
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–   -   -
     

      -
     . 

 

  : 
1. , . .     -

      :  / 
. . , . . , . . , . . , . . . – 

:  , β015. – βγβ . 
β.   «    

 »,    -
   10.09.β014 № γ68-  (  .  .). 

γ. , . .      -
   / . . , . . , . .  // 
   :    

 , β017. – № 4 (48). – . γ10-316. 
4.       β016 . – ., , 

2017.  
5.       β015-β017 -

,       
04.0γ.β015 № 5β-  (  .  .). 

6.        
β016 . - ., , 2017. 

7.  . -  . β016: . . / 
.  ., β016.  1γβ6 . 

8.       , 
    ,   

     19.08.β016 № 614. 
9.  ,     . β009: . . / -

. –M., 2009. – 439 c. 
10.http://astrastat.gks.ru/wps/wcm/connect/rosstat_ts/astrastat/ru/statistics/astrSt

at/enterprises/ Д  Ж –   . 
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 . 
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 ,        -
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 Д6Ж.        -
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        -
 Д7Ж.     -
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    « »,   -

 ,    -
 ,        -

   .    -
 ,         
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  ,   -
 ,       

 ,       
     Д5Ж.   

   , « »  -



303 

,       .    
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     ,    -

    15 .   1  .  
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     .     -
        -

 .      
   .  

       
1991       -
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   .   ,   

     .  
  500 .     

   : 
- .   ,  -

 .       . -
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 .   « »  ; 
- .       . 
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 , . .,       

100 , .        -
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   ,   
  ,   -

       -
  .    1     

 γ0 . ,        -
          

( ). , ,     , 
        

( ).  
      

  .     
   -      

    ,   
   .    -

        
  ,       -

-  .  ,    
    , -

   ,   
,  ,  -

 . 
    .   

,      
.     1991      -

    ,    
, ,  .   -

  ,    .  -
      ,   

  ,      
 ,    .   -
  ,   ,     -
,       ,     

   . 
         

 ,       70 %.  
   ,     

 ,  .   -
   .       

 .     Дγ, 4Ж. -
,  ,    ,  

   ,  , 
   ,     4 -

.     600 ,  γ .  
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   ,  -
       -

   Д11].  
       

      : 
- . ,    -

 ,    ; 
- .   .   -

   .   
   . -    -

      .  -
     -     

    . -
,      –  

  .       
        

, , ,   ; 
-  .    . 
     .  -

      .   -
    .  ,   -

  1991  β010 .  ,     
,        

    (  ,  
 ,      -

  )      –         
β0 .    ДβЖ.   
         

       
 ; 

- .      
     17 , 7     -
,       

.       
,    ;  
- .      

  ,    -
.    ,  -

    ;  
- .         
   ,  40 %    

.       -
,      .   -



307 

        -
   ,   

-  ,    -
     .     -

         
 ,      

        
 Д1Ж; 

- .   1     
      , 

      .    -
     -

      -
  .  ,     -

,      -
   .  

      
     .  

  « »    ,  -
     5 ,    -

  β50 . . 
:      -

         
    ,   

        -
 . 

   1      
   .  -

          -
       

  1   .   
 

  : 
1. , . .      -

  Д Ж / . .  //    
 . – 2010. – № 9. – . 1β-14.  

β. , . .      Д Ж / 
. .  //     -

. – 2010. – № 9. – . 60-62.  
3. , . .    / . .  // 

: , . – 2014. – №5. – . 41-46. 
4. , . .      

    / . .  //  . – 2011. 
– № 11. – . 20-22.  
  



308 

5. , . .   ,   
     / . . , . .  // . -

. .    . 2011. – № β (15). – 
. 40-48.  

6. , . .      
/ . . , . . , . .  //    : 

-     . . . . – 2017. –            
№ 1(β9). – . 136-141. 

7. , . . Perspectives of Development of Agriculture in Crisis by the 
Example of Present-Day Russia  / Y. Kozenko, Z. Kozenko, A. Bobicheva, K. Kozenko,  
M. Filin // European Research Studies Volume XIX. – 2016. – Pp. 172-179.  

8. Ovchinnikov . . Strategic Management of Sustainable Development of 
Agro – Industrial Complex with Economic Integration / Z.N. Kozenko, M. Bichkov,  
V. Kabanov, A. Karpova // European Research Studies. – 2015. – Volume XVIII, Spe-
cial Issue. – p. 303 – 311.  

9. , .          Д Ж 
/ . . .: - , β000. – 656 c. 

10. , .    :   -
,   :  / . . -

. .:  . – 2011. – 16β . 
11. , . .     

     . / . . , 
. .  //      

. – 2015. – №β. – . 185-189. 
 

 γγ8.4γ1:6γ9.γ11 
  

    
 

 . .,  
 

  «    », 
. ,  

 

.    .    
   ,        

,   ,       
,        -

, ,   .     -
       ,  -

,  ,      . -
        

  -    .  
       -

   ,    
. 

 

К  : , ,  , 
  ,   . 

  



309 

      , 
  ,    -

,    ,  -  -
,        

.         
 .  

,      , -
,  ,   ,   

,      , -
     ,   

      -
 .      

 , - ,      
 , , - ,    -

   .    ,  
     
,      -

      . -
        -

        -
        .  

      
,   ,   ,  

      -
        , 

    ,    
      -

    –      
?    ,     ? 

    ,     
 ,   ,    ,  -

,      .  
    ,      

   ,    
     ,  -

   . 
      -

      
     . 

        -
 ,     :  -

,    ,    -



310 

,   .     -
   ,  , -
        -

 ,    
    . 

          -
 ,     .   -

         -
 .       
,  ,  -     -
      .  
,         

    .   
  ,  ,  -

   ,  ,  
,    ,  -

  ЩH    .  
     ,  

      -
      -

     , -
  -  .  

  ,    
   -   ,   

      -
   ,  -

     -
.       -
,    ,   -
   ,   

.      -
         

   ,    -
     .  

     -
 , , ,   

 . 
     -

 ,  , -
     . 

     . 

http://www.agro-biz.ru/ribovodstvo/bolezni-ryib-akvariumnyih-presnovodnyih-ozernyih-chast-2.html
http://www.agro-biz.ru/ribovodstvo/tehnika-udobreniya-prudov-v-tovarnom-ryibovodstve.html
http://www.agro-biz.ru/ribovodstvo/tehnika-udobreniya-prudov-v-tovarnom-ryibovodstve.html


311 

     
 ,    -

    ,  -
,     -  -

       
 -   -

     .  -
        -

    ,    
. 

    ,  
  ,     

  (  , 
),     , -

   .     
      

,          -
.         -

   ,      
     ,   -

,      
      -

     .  , -
 ,     ,   -

        
  ,     

 «  ».   
     , -
    ,  ,  
       5   

   β5 % .      -
     ,   

    ,  -
    5 %  β5 ,    

      
       -

.    ,      
      ,  

 .        
,     -
      -

 .   



312 

      -
  «  –  – »  -

     «   – -
  –  ». 

 ,     
     -

     ,     , 
       -
,     -

    .     
    , -
        -

,  ,        
         

    .  
 

  : 
1. , . .    -

   / . . , . . , . . ,  
H.C. ,  . . , . . ;   . .  – -

:  , β010. – 11β .  
2. , . .,  . .   -

         Д Ж / . . -
, . .  //   -  -

 «     » ( , , 5-6  
β01γ ) : -   CMБA  K.A. , β01γ. – . 24-29. 

3. , . .      
   Д Ж // «  ». – β01β. №β. – . 7-14. 

4.        -
       -

 :     ββ.10.β01β № 108β // -
   . – 2012. – № 21. – . 2970. 

5.   ( )      
   :  148  β  β01γ . // -

   . – 2013. – № 27. – . 3440. 
6.      ( , ) 

      : -
    15.05.β014 . №450 //   -

 . – 2014. – № 21. – . 2703. 
7. , . .    -

 .         
  :   Д Ж / . . ,   

. . , . . ;   . . . - : 
, β001. – 68 . 

8. , . . ,  . .,  . .    -
     Д Ж / . . , . . , . .  

//    . – 2015. – № 6. – . 89-96. 



313 

 γγ6.717.1γ (667) 
     

     
 

 . .,  
 

  «     
»,  

. ,  
 

.         -
   ,   -
  ,     -

 .        -
      – .    -

    ,    -
 . 

 

К  :   , ,   
    . 

 

         
,     ,   -

, ,        
,  ,     , 
           -

    ,      
   .    ,  -

       ,  
     ,  .  

      -
  ,    ,  . 

       -
,   ,      -

  ,      , 
 ,        . 

 ,      
 ,       -

  [1]. 
 ,       

   .   -
   ,    ,  

     
  Д9, 10Ж.   ,  ,  

     ,  -
      ,  -



314 

.  ,     -
   ,     -

 ,    [2]. 
 ,  , ,   -

   ,   .  
     ,  
,    -  . 

      -
  ,     

.   ,   ,  ,  
       -

,  ,     
(   , ,  ,   -

) [3]. 
        -

 ,  ,   . -
        
  1997 ,      .  -

  ,      -
,   ,   -

     .  
  ,       -

  ,       -
  ,  , 

  ,  ,   -
 ,       [4]. 

  ,     
      : 

-       -
 ,     -

     ;  
- ,    , -

   ;  
-       

,   ; 
-     -

   ,    -
 ;  
-   ,    -

,  ;  
-     

  [5].  



315 

 ,  , ,    
,  ,   (   -

 )     
   .  

  ,     -
  ,         

,  ,      ,  
    , ,  
, ,   ,   

  [6]. 
 ,    ,    

 « »    , 
,    ,  -

      [7]. 
      -

         -
.        

   ,   , -
       -

 ,    ,   , -
    ,  -
,    Д10Ж.  

    , -
 , ,  ,   ,   

,   ,     -
,        

    : -
- ,  ,  ,  

   [8]. 
        

 ,       
   .  ,  -
  ,  ,  -  

 .   ,  
  , ,     -

, ,  ,   
  ,   ,   

   ,    
, .  
 ,   , -

,    ,  -
  –       -

  ,  ,    
     [11].  



316 

      ,   
     ,  -

        -
  , ,   ,  , -

,    ,     
,  , ,  -

.  
,   ,  ,    -

        
   (  , ).  

    ,    -
  ,      -
    .  ,   -

 ,      -
     ,  

       -
 . 

 ,  ,  -
,  ,     -

        , 
    ,    ,  
 ,      

   .  ,   -
       

,      ,  
    [12]. 

 
  : 

1. , . .         
Д Ж: .  / . . . – .: , β014. – β14 .  

 β. , . .    Д Ж:  /  
. . . – .: , β01γ. –β45 .  

γ. , . .    Д Ж: .  
/ . . . – : , β01γ. – γ00 .  

4. , . .     Д Ж: . 
 / . . . – .: - , β014. – β8β .  

5. , . .      
Д Ж: .  / . . . – : , β01γ. – 447 .  

6. , . .     Д Ж: . 
 / . . . – .: , β01β. – 558 .  

7. , . .    Д Ж: .  / 
. . . – .: , β01β. – 47γ .   

8. , . .    Д Ж: . -
 / . . . – .: , β014. – β10 .  

  



317 

9. , . . Infrastructural Support of Electronic Payment Systems 
Markets In Russia / . . , . .  // Applied Econometrics and In-
ternational Development. – 2015. – Vol. 15-1 (January-June). – C. 65-73. 

10. , . .    -
   / . . , . .  // 

   . – 2016. – № 1. – C. 396-400. 
11. , . .       -

  Д Ж:   / . . . – .: , β015. –      
401 .  

1β. , . .       
Д Ж: .  / . . . – .: , β01γ. – 40β . 
  



318 

   
   

 

 

 006.06β:005.584.1 
  SPC    

  
 

 . ., . . . , 
 . .,  

 

«      
. . »,  

. ,   
 

. XX       
         .   

       
(SPC)      ,    

    .   
         SPC, 

      .    
 

К  :   , SPC,  
 . 

 

   –       -
,        . 

        , 
   ББ ,      

     (SPC).  
.         -

.      , ,   , 
,    .  , -

          -
     .  ,  -

,   . SPC    -
    ,  -

      , -
    . 

     ,  , 
    .   

    ,   -
  SPC.      -

 .     -
    .  



319 

        -
  -          

   ,    . 
      ,   

  .    -
  :   ,   ,    

 ,      -
     . 

       
    .    

      .  
      , -

      
.  ,       
     .  , 

,    ,     
        ,  
,       . 

       -
.          

 ,       -
          

    .    -
       ,   

        ,    
    .  , 

      
,     .  -

    ,     
  . 

        
,     .    -
     -  .  SPC -

     -
        -

   .     
      

     -
 . 

     -
   ,    -
 .      -



320 

           
.     .  

       -
  .     24- , 4 

  60 .     96  -
   96 . 

 
 

 
 

        
     Minitab.  ,  

 β4 .      
    X-bar-R. 

 ,          
    .     

    (Range),    
     .  

     ,   X-bar 
   ( . 1). 



321 

 
 1 – Xbar-R   ЩH   

 

 Xbar-R    pH  
.        

 ,       . 
   β, γ  16 X-bar    

  .  ,     
        

( . β). 

 
 2 –Xbar-R   ЩH   



322 

      , 
   ,   

     .    
       SPC. 

    ,   SPC  
       . 

      -
   .  ,  

,   SPC      
    .    

,        -
,      .  

 

  : 
1. Woodall, W.H. Research issues and ideas in statistical process control 

[ ] / W.H. Woodall, D.C. Montgomery // Journal of Quality Technology. – 1999. – 
31 (4). – P. 376-379. 

2. McNeese, W. Statistical Process Control and Variation [  -
] / W. McNeese. – 2013. –  : http://ezinearticles.com/?Statistical-

Process-Control-and-Variation&id=7861133# 
3. Parmar, P.S. Implementation of Statistical Process Control Techniques in In-

dustry [ ] / P.S. Parmar, V.A. Deshpande // Emerging Technologies and Innovative 
Research. – 2014. – № 6. 

4. Fouad, R.H. Developing and implementing statistical process control tools in 
a Jordanian company [ ] / R.H. Fouad, S.D. Al-Shobaki // International Journal of 
Manufacturing Technology and Management. – 2009. – № 17 (4). – P. 337-344. 

5. Rohani, J.M. Improving quality with basic statistical process control (SPC) 
tools: A case study. [ ] / J.M. Rohani, K.T. Chan // Jurnal Teknologi. – 2012. –     
№ γ5 (1). – P. 21-34. 

6. Costantino, F. SPC forecasting system to mitigate the bullwhip effect and in-
ventory variance in supply chains [ ] / F. Costantino, G. Gravio, A. Shaban, M. 
Tronci // Expert Systems with Applications. – 2015. – № 4β(3). – P. 1773-1787. 

 

 519.863 
    

     
 «  » 

 

 . .,   
 

 «    », 
. , , 

 

 . ., . . .,  
 

  «    », 
. ,  

 

.        
       -

.        « -



323 

 »     
   -  .  

    ,   
  4β,γ %     ,   
 . 

 

К  :  ,  -
 ,  , . 

 

      -
  ,   , 

   Дβ, γ, 5, 10Ж.  
       

   -   
( ),       -

 Д1, 4, 6, 10Ж. 
       -
     : -

, , , ,   . -
         

    Д7, 8Ж.   
   , ,  -

  Д9, 8]. 
      -

      β017 . 
( . 1). 

 

 1 –   

   
 

     , 2 1699,2 
 , ,    

 , . 121 

   , .- . 144949,2 
 , . . 22722,1 

   , . . 23052 
 

      -
  ,     -

 :  , , ,  -
,  , ,  , -

 ,  , , -  -
,  , , . 

 ,     -
      -  « -
 »,       

,     -
 .  



324 

 -    -
    β017 .,   -

  ,    β.  
      -

 .  ,    
       -

  -  .  
 

 β – -    
  

   
 

   
 .   

 
  

 
.  

 

 
, 

2 

.  
, 

.- . 

  
, 

. . 
  0,138 63,26 2,63 2,68 

 0,623 64,18 2,12 2,33 
 0,537 64,42 2,60 2,55 
  1,097 9,07 0,96 1,06 

   0,24 86,37 5,13 4,87 
    

 0,051 2,18 86,67 115,00 

   0,015 3,01 50,21 51,00 
  0,088 13,49 61,57 64,44 

 0,007 3,03 12,37 12,46 
 0,558 7,02 0,65 0,72 
 0,583 6,65 0,60 0,63 

  0,419 5,17 0,86 0,87 
  0,016 0,003 16,75 17,54 
  0,836 2,96 3,81 3,91 

,  0,046 3,07 3,63 3,84 
 

       -
         

( . γ). 
 

 γ –    ,  

   . . 
  

  
β017 . 

 
 

 
 

1 2 3 4 5 
   131,1 124,5 136,4 

  270,4 256,9 281,5 
  43,7 41,5 45,6 
   13,8 13,1 13,8 

    35,8 34,0 37,2 

    . 
. 205,9 195,6 214,1 
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  γ 
1 2 3 4 5 

   . . 623,3 620,0 629,0 
  .  121,6 115,5 121,6 

 . . 5512,6 5237,0 5733,1 
  25414,2 24143,5 26435,0 
  31459,3 29886,3 32750,0 

   992,8 943,2 1035,0 
   . 26267,1 24953,7 27320,0 
   16309,1 15493,6 16970,0 

,   22690,9 21556,4 23600,0 
 

     -
 ,       -
      -

  «  »    -
 LPX88. 

   ,     
    . 

      
( . 4). 

 

 4 –   

   
, β017 . 

 
 

  % 
  

    
 , 2 1500,95 1699,2 113,2 

   
, .- . 144949,2 143987 99,3 

 

  4 ,     -
        

,        96β,β .- . 
,     -

    ( . 5). 
 

 5 –      
 «  » 

    
 

 
 

  
, % 

1 2 3 4 
 ,  300 360 120,0 

,  144 168,5 117,0 
,  102 90 88,2 
 ,  218,4 260 119,0 

 ,  1124 1030 91,6 
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  5 
1 2 3 4 

   , . . 6 7 116,7 
 , . . 24 29 120,8 

, . . 10,8 13 120,4 
, . . 492 590,4 120,0 
,  192 229,4 119,5 
  180 216 120,0 

 ,  1248,0 1491,6 119,5 
 ,  . 306,8 368,2 120,0 
 ,  69,6 83,5 118,6 

, ,  56,0 67,2 120,1 
 

   5 ,    -
        -

        16,7       
β0,8 %, . .         

 .      
  11,8  8,4 % ,   

   .  
      

    ( . 6). 
 

 6 –     
  «  », 2 

   , 2  , 
2 

  , 
% 

 ,  41,4 49,7 120,0 
,  89,712 105,0 117,0 

,  54,774 48,3 88,2 
 ,  239,5848 285,2 119,0 

 ,  269,76 247,2 91,6 
   ,  

. . 0,306 0,4 116,7 

 , . . 0,36 0,4 120,8 
, . . 0,9504 1,1 120,4 

, . . 3,444 4,1 120,0 
,  107,136 128,0 119,5 
  104,94 125,9 120,0 

 ,  522,912 625,0 119,5 
 ,  . 4,90944 5,9 120,0 
 ,  58,1856 69,8 120,0 

, ,  2,576 3,1 120,0 
, 2 1500,1 1699,2 113,2 
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   6 ,     
   «  »  

      -
 .     

,      -
 . 

  7    -
   «  ». 

 

 7 –     

   

, (β017 .)    
, 

+/- . 
. 

. 

. % . 
. % 

 ,  805 3,5 966,0 3,7 +161,0 
,  335 1,5 392,0 1,5 +57,0 

,  260 1,1 229,4 0,9 -30,6 
 ,  231 1,0 275,0 1,1 +44,0 

 ,  5474,3 23,7 5014,1 19,3 -460,2 
   , . 

. 690 3,0 805,0 3,1 +115,0 

 , . . 1224 5,3 1479,0 5,7 +255,0 
, . . 696 3,0 837,8 3,2 +141,8 

, . . 6130 26,6 7356,0 28,3 +1226,0 
,  138 0,6 164,9 0,6 +26,9 
  114 0,5 136,8 0,5 +22,8 

 ,  1085 4,7 1296,8 5,0 +211,8 
 ,  . 5382,8 23,4 6459,2 24,8 +1076,4 
 ,  271,9 1,2 326,2 1,3 +54,3 

, ,  215 0,9 258,0 1,0 +43,0 
, . . 23052 100 25996,2 100,0 +2944,2 

 

   7 ,    -
  «  »      

β944,β . .  ,   ,     
        

   (β8,γ %),   (β4,8 %), -
  (19,γ %).  

        -
     . -

  , ,      -
  .      -

    . 
      

   ( . 8).  
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  β017  

 
 

  
 , % 

    
, . . 23052 25996,2 112,8 

 , . . 22722,1 25526,7 112,3 
, . . 329,9 469,5 +139,6 

, % 1,45 1,8 +0,4 . . 
 

 ,     
  «  »   -

      -
          

   Д11Ж.   
    ,    -

    «  »  
  4β,γ %  1γ9,6 . .    -
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1,8 %. 
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     SМКХК - -
  ,    

       
 ,   -

  -  .  -
    –  .   

    .  -
  . SМКХК    , 

  JКЯК.  
  -    LТПЭ, 

   SМКХК. LТПЭ    SМКХК -
,     ,   

SМКХК. ,   HTTP   -
 LТПЭ,          

 JSON.  
LТПЭ     MVC (MШНОХ - 

View- CШЧЭЫШХХОЫ),      -
. ,   ,  «  

  ».       -
  LТПЭ,     ,   -

     .  -
,       

   .   ,   
        : 

/**  
* @author a-legotin 
* @define shall provide a resource link  
* @example FileSharingHelper.shareFile(node)  
* @version 1.0  
*/  
objectFileSharingHelper {  
/**  
* @define enable sharing for file, provide access link  
* @param node C3FileSystemNode (C3 file or directory)  
* @return JavaScript  
*/  
defshareFile(node: C3FileSystemNode): JsCmd = {  
try {  
val timestamp = Calendar.getInstance().getTimeInMillis 
val hash = md5Hash(node.name + timestamp)  
node.update(MetadataUpdate((Map(HASH -> C3System.stringToMetadataValue(hash)))))  
JsCmds.SetValById("txtHash",fileShareFullUrl(node.asFile))  
} catch {  
case e: Exception =>JsCmds.Alert("Failed to sharing file")  
}  
}  
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/**  
* @define disable sharing for file, delete access link  
* @param node C3FileSystemNode (C3 file or directory)  
* @returnJavaScript 
*/  
defdisableSharing(node: C3FileSystemNode): JsCmd = {  
try {  
node.update(MetadataUpdate((Map(HASH -> C3System.stringToMetadataValue("")))))  
JsCmds.SetValById("txtHash","")  
} catch {  
case e: Exception =>JsCmds.Alert("Failed removing shared link")  
}  
}  
/**  
* @define Generate MD5 hash for link building  
* @example md5Hash("Name")  
* @param text wich need to generate md5 hash  
* @return genereted md5hash  
*/  
def md5Hash(text: String) : String = ja-
va.security.MessageDigest.getInstance("MD5").digest(text.getBytes()).map(0xFF & _).map 
{ "%02x".format(_) }.foldLeft(""){_ + _}  
/**  
* @define Provide shared relative path to C3 file  
* @param file C3File  
* @param hash MD5 hash  
* @return shared relative path  
*/  
deffileSharePath(file: C3File, hash: String): String = {  
varsplittedFullPath = file.fullname.split("/")  
val name = Helpers.urlEncode(splittedFullPath.last)  
val path = splittedFullPath.dropRight(splittedFullPath.indexOf(splittedFullPath.last) - 2 
).mkString("/")  
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 : ρ(С)  = 0,00γ6С + 1,078, rρС = 0,98  (9) 
 

 : ρ(С) = -0,1395h2 + 0,4286h + 1,0731; (10) 
 

 : ρ(С)=0,0966ХЧ(С) + 0,8766,    (11) 
 

 ρ –  , / 3; h –  , .  
 

   ,    1 
   (9) - (11)   -
      , -
,    rρС = 0,99   (10) 
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 ,       -
,      -

 .      
       ДβЖ. 

       ,   -
 ,    ,     -

       
   .  , -

 « » ( ),    -
      

 . 
      -

      -
 .       -

        -
 ,      

       . 
        -

         -
    ДγЖ. 

   Д4Ж    
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   :  « »,   . 
;  « . »,   . . -

      . 
      -

 4,9 /  ДβЖ,    β100…β400 / , 
    415…4γ0 / 2 Д5Ж.  -

       
   . 

   ,  ,   -
   ,  -

 k . , ,     -
    ,      -
        -
     ,    -

 .      -
 k ,      -  

 .        -
         . -

 ,   (A i),  (Bj)    
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 1 –      
 

  j-      
    : 

 

minij ij ij ij ijФ Ф      ,      (1) 
 

 ij –    i-  j- . 
 

     -
, . 1. 

 

 1 –     

  ij , ./ ·  k i1 k i2 k ij 

1 –   4,5 0,9 0,6 0,99 
β –   7,35 0,27 0,3 0,99 
γ –   5,5 0,2 0,5 0,99 

 

       
        
  . 

      ,  
     ,  -

 ,        -
   ,    -

.  

 
 

( 1) 
З12 

3

З21 

З31 

З2

2 

З11

 « . » 
( 1) 

 « » 
( β) 

 
 

( β) 

 
 

А  
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,   1   -
   ,      -

,  ,    -
      

 

11 11 β1 γ1 β1 γ1 11( )d k c c c c k      ,     (2) 
 

 21 2 1 1,63c   , 31 3 1 1,22c   . 
 

     : 
 

21 β1 1β γ1 1β γβ β1( )d k c c c c k      ,     (3) 
 

 12 1 2 0,61c   , 32 3 2 0,75c   . 
 

31 γ1 1γ βγ 1γ βγ γ1( )d k c c c c k      ,       (4) 
 

 13 1 3 0,82c   , 23 2 3 1,34c   . 
 

 11 1,185d  , 21 1,263d  , 31 1,928d  . 
     2: 

 

12 1,740d  , 22 1,252d  , 32 1,580d  . 
 

       
   ,     

     : 
 

1 1

min
m n

ij ij ij
i j

Н
 

     .        (5) 

 

    : 
-       

    
 

j ijb  ,       (6) 
 

-      -
   
 

i ija  .…    (7) 
 

    ,  
 

0 ij ijЭ  ,  1,2,...i m   1,2,...j n ,     (8) 

ijЭ –    ,   
    i   Bj.  
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      2. 
 

 β –      

  
    

 
ai, ·  

1 –   
« . » 

β –   
« » 

1 –   11 12 98,4 
β –   21 22 32,7 
γ –  -

 31 32 63,1 

  bj, ·  118,4 75,8 194,2 
 

     Д6Ж,  
     -

    ( . 3). 
 

 γ –     

  
    

 
ai, ·  

1 –   
« . » 

β –   
« » 

1 –   98,4 0 98,4 
β –   20,0 12,7 32,7 
γ –  -

 0 63,1 63,1 

  bj, ·  128,4 75,8 194,2 
 

      -
    1375,25 ./ . 

,       
      -

,        
  .    ,  

      -
. 

1)      , 
       -

,   ,  -
  . 
2)       

      ( , -
,   .)     -

     . 
3)        

      
   . 
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      ,  

      -
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»    . .   
   ,    -

       
    ,  

       ,  -
  , -   

     .  
        

     -
. 

       -
        -

    ,     -
          

      -
        

    : 
1.    4 /       -

. 
2.        -

  .    
  , . .     -

  . 
γ.       

     β...γ ° ,       
   , . .    -

. 
        

,    α      
 V0,      -

  ,   . 
       -

 ,      Д7, 
9, 10, 11]: 

                                                                      
                                                      
 

 R  –        , ; d  –  
  , ; α –      , ;  

–     , ; h  –  , ; h  –   
  ( ).  
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  V0, / ,  

     √   (      )                                            
 

   

                                                                
 

φ –   ,    ,  
 . 

 

    0 < Re < 104  -
        

Re ( . . , 1965): 
             √         √                                                
 

   : 
    | |                                                         
 

 d  –  , ; U –      
, / ; v –   , 2/ . 

 

      , 
   ,    

    ,  -
     : 

 

{                                                                            
 

 
                                                                      

   –  , / 3;   –   -
, / 3; 

Cx = f(Re); Cy = f(Rey). 
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   1, 2, i   -
        ,    -

          ,   -
  δ: 
         √∑ (        )                                                  
 

         
       δ. 
        

      L -
  i    ΔL: 

                                                                   
 

       ,  
      Д(i–1)ΔL; iΔLЖ. -

   ,    -
  ,    (  %    

 ),   i –    . -
         -

      ,   -
      Д11Ж.   1 -

    , 2 –   
. 

       
    ,  -

  ,      
         -

 ,    1. 
   1   -

         -
      -

   .   ,    -
         -

 (β0…40 %),      
       -

   (  0,5 / ). 
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 1 –      ( ),  
      

 
,  

 , /  
-4 -3 -2 -1 -0,5 -0,1 0 0,1 0,5 1 2 3 4 

0,0003 
0,0005 
0,0007 
0,0009 
0,0011 
0,0013 
0,0015 
0,0017 
0,0019 

-1,457 
-1,435 
-1,118 
-0,657 
-0,114 
0,471 
1,076 
1,684 
2,286 

0,902 
0,685 
0,262 
0,271 
0,861 
1,477 
2,099 
2,716 
3,320 

0,313 
0,062 
0,590 
1,194 
1,830 
2,475 
3,113 
3,737 
4,341 

-0,272 
0,805 
1,438 
2,110 
2,791 
3,463 
4,117 
4,747 
5,350 

0,564 
1,175 
1,859 
2,565 
3,268 
3,953 
4,614 
5,247 
5,849 

0,615 
1,250 
1,972 
2,756 
3,452 
4,123 
4,917 
5,412 
5,872 

0,796 
1,471 
2,196 
2,929 
3,648 
4,344 
5,010 
5,644 
5,923 

0,912 
1,619 
2,364 
3,110 
3,838 
4,538 
5,207 
5,842 
6,443 

1,144 
1,913 
2,699 
3,471 
4,215 
4,926 
5,600 
6,236 
6,835 

1,433 
2,280 
3,116 
3,921 
4,685 
5,408 
6,087 
6,725 
7,322 

2,008 
3,011 
3,946 
4,813 
5,617 
6,361 
7,051 
7,690 
8,282 

2,579 
3,737 
4,768 
5,696 
6,536 
7,300 
7,997 
8,636 
9,221 

3,113 
4,457 
5,581 
6,566 
7,440 
8,221 
8,924 
9,560 
10,13 

 
-

 δ 
0,162 0,306 0,593 0,555 0,524 0,463 0,463 0,470 0,321 0,321 0,296 0,450 0,350 

 -
  -

 
  

, % 

80,886 67,285 21,42 5,553 0 0 0 1,393 6,38 10,49 19,11 57,43 57,43 

 

      
      -

        -
,      -

  . 
  ,        

 ,       -
    ,   -

  1  2      
      -

 . 
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1. , . .   Д Ж / . . , . . -
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;  . . . ;   -
 ;      . 

– , β00β. – 91 . 
γ. , . .      -

    Д Ж / . . , . . -
, . .  //     -

    : . . . – , 1990. – . 79-89. 
4. , . .    Д Ж /            

. . , . . , . . .– .: , 1986. – 54 . 
5. , . .     

Д Ж . .  //    . – 1999. – № 1β. – . 23-24. 
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    «AТНШЬ».    
      ,   -

 ,     -
         -

       . 
 

К  :  ,  , -
  , Aidos,  Aidos. 

 

  -  ( )  
  ,     , 

          
     . 

-      -
  «Aidos»,     

       -
   .  «Aidos»     

   . .  Дγ, . βγЖ.    
 «Aidos»     , 

        
 . 

       -
 ,      -

    ,   «Aidos» 
      -

 ,      
      Д1, . 106; 
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  -     -

       -
 ,   ,  .  

1.   , . .  -
     .    
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    – . 
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  .  
γ.      «AТНШЬ»  

Excel-       -
   Д4, . 471; 5, . 234]. 

4.     .  
5.        
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   «AТНШЬ»  -
    ,   

      Д6, . β14Ж.  
    : -

 ,   ,  ,   
,        -

 . 
      : « », 

« », « »   : 
    mjnia ji ,1;,1, A , 

 

 Ч –      ; Ц –  , 

   ;   },,{, hsna ji 
 –   

  Д7, . γγ6Ж. 
 

     «  
»,   : « », «  -

», « », «  », « » Д8, . γ15Ж. 
     -

  
 





















n

i
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t
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...
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1

T , 

 

 it },,,,{ hhssnsn –     Д9, . γ18Ж. 
 

      
    :  , -

  ,  ,   , -
      .  -

    : « » (  γ0 ), «  
» (β5…γ0 ), « » (10…β0 ), « » 

(7,5…10 )  « » (β,5…5 ).   -
    ,  : « », 

« »  « ». 
      

  «AТНШЬ». , ТП (  » ТЬ « -
») КЧН (   ТЬ « ») КЧН (   ТЬ 
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« ») КЧН (    ТЬ « ») КЧН (  
  ТЬ « »), КЧН (    ТЬ « -

») ЭСОЧ   ТЬ « »). 
      
       

    EбМОХ-   , 
 40   ,    

: «     » \ 
AID_DATA\Inp_data\   “IЧЩИНКЭК.бХЬ”.    

   1. 
 

 1 –    

NAME 
 

-
 

-
 

 
  
 

 
 

-
 
 

 

-
 

-
  

 

Exemp1        
Exemp2        
Exemp3        

 

  «AТНШЬ»    , 
    

    ,    . 
       Excel. 

      «AТНШЬ»  -
  ,    « -

      ».  
  EбМОХ-     ( . 1), 

   ,   
   /    

       . 
 

 
 

 1 –    
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    «    » -
       -

,      β. 
    . 

 

 
 β –    

 

    -     
  INF1-INF7,       

    β   
: «   »  «  ».  

   INF1-INF7   
,       

 . 
 

 
 γ –     :  

«   »  «  » 
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      -
    «  »,  
 SАOT-    « », «  -

», « », «  »  « »  «  -
. 

 

 
 4 –       

      
 

     «AТНШЬ»  
     «  

    »   EбМОХ     
.  

 
 5 –       

0
1
2
3
4
5
6
7
8
9

10

яд  
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 «AТНШЬ»,        
       
       -
 .  

      
«AТНШЬ» ,  ,  ,    -

     , . . 
  - .  ,  

«AТНШЬ»   -   ,  
       

 ,        
 . 

 

  : 
1. , . .     

   Д Ж / . . , . . , . . -
 //   . – 2016. – № 1β-1 (15). – . 104-110. 

2. , . .       
Д  Ж / . . , . .  //   

. – 2017. – № 3-1 (18). – . 49-50. –  : 
https://elibrary.ru/item.asp?id=29059400. 

3. , . .      
Д Ж / . .  //    : 

   69-   -  -
. – , β016. – . ββ-24. 

4. , . .     Д Ж / . . -
  //   . – 2016. – № β (5). – . 469-473. 

5. , . .,     -
    Д Ж / . . , . . , . . -

 //   . – 2016. – № 10-1. – . βγ1-235. 
6. , . .        

Д Ж / . .  //   -  
,  70-  . – , 2014. – . β14-214. 

7. , . .      
PLC Д Ж / . . , . .  //   

   :  -    
(10  β017). – , β017. – . γ18-319. 

8. , . .   -
        -

   Д Ж / . . , . .  //   . 
– 2015. – №11γ(09). – . 1-18. 

9. , . .   «AТНШЬ»    -
  Д Ж / . .  //     

      :  
 -   (0γ-05  β015 .). – 

:    , β015. –  β. – . β44-247. 
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 6β1.γ.0γβ.0β6 
    

  PLC 
 

 . ., . . ., , 
 . .,  

 

  «    », 
. ,  

 

.    -    
 PШаОЫХТЧО.       

ββ0 ,     .   -
      .    

      ,   
     

 

К  :  PoаОrlТЧО, ,  , 
 ,  , - ,  

PLC. 
 

       -
 - .        

 АТ-FТ ,   .    
   .    ,  -

      .    -
 ,   АТ-FТ   .   

    ,   
      .     

      , -
      PШаОЫХТЧО. PШаОЫХТЧО 

     ββ0 ,  
    Д1, . 14; β, . 44Ж.   -

  PШаОЫХТЧО ,     -
 LAN-      .  

,     ,   -
 ,       LAN-   АТ-

FТ.          γ00 -
        β00  Дγ, . 87Ж. 

,       ,  -
   .     

 ,       Д4, . 56Ж. 
   ,      -

 ,    , , ,  –  
  .  
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PШаОЫХТЧО       
         -

 Д5, . 15Ж.  PШаОХТЧО     
  , , , . 

   ,  ,    -
   HomePlug AV2    500 /  

Д6, . 44Ж.      , -
     .   -

     -    -
.   Poweline –    .  -

 1    PШаeline. 

 
 1 –   PШаОХТЧО 

 

 ,    -
,         -

    Д7, . 55Ж.  PШаОХТЧО    -
   .      -

     TP - LINK     
.   β   . 

 
 β –    
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 PШаОЫХТЧО      з1β0  зβ40 
.         ,    -

     Д8, . 118; 9, . 11Ж.  -
     , ,   

      100 , 
         

 ,   . .       
     . 

  ,     
    .     
     ,  -

      
 

 
 

 γ –       
 

        
R' , L' G'  C'    , , -

  , .   -
      ,  -

  -     .  
     –   

 Z c    .  
 

Z c =√                                                       (1) 
 

ɣ=α+У =√                                           (2) 
 

  ,    
           

        
.    ,    

  . 
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 4 –      
    

 

 
 5 –    

 

       
5.         (1), (β)  (γ)  -

,     d1, d2  dbr    Zc1, Zc2  Zc3  

 
 6 –         

 

  6      .  
,  ,    Z br, -

   Z eq. 
.  -   

          
     , 
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 //   . – 2016. – № 1β-1 (15). – . 104-110. 

2. , . .      
     Д Ж / . . -

, . . , . .  //  . – 2015. 
– № 8-2. – . βγ9-242. 

3. , . .     
 Д Ж / . . , . . , . .  // 

 . 10.  . –  , β014. – 
№γ(11). – .77-83. 

4. , . .,    -
    Д Ж / . . , . . ,         
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 Д Ж / . . , . . , . .  // -
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8. , . .     -

    γ  Д Ж / . . -
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519.β:50β.1γ1(04γ) 
   

-    
 

 . ., . . .,   
 

  «    », 
. ,  

 

.      
-       -
 GPSS.        -

   -  .  -
      -

-        
GPSS (General Purpose System Simulation). 

 

К  :  ,  -
, -  , GPSS (General Purpose System 

Simulation) 
 

 – ,    -
 ,   ,   

    .   -
      . -

      -
   ,   ,  -

    ,    
,       

,      -  -
 ( ).  

     -
       

 ,    .   -
,     , -

    ,     
       

  Д1Ж. 
  –     -

    ,  
      -

    . 
   –  ,  -

          -
 ,     ДβЖ. 
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     -
  –  - .    -

    ,   
     . 

      
       -

   ,     -
 . 

   GPSSА –    
.  

       -
   GPSS : 
1)   ,    

 ; 
β)      -
   ; 

γ)    , . . -
        . 

   GPSS   
     (   

  -  ,  ,  
     ,   -

   ) Д4Ж. 
 . 

  -  -
     -
 .     – 1000 -

.      40      
6γ .       

    1000  (  ),   -
       -

  1000.    800 .  ,  -
  «    ».  

    .   –    -
.       100   

,    «    -
».  
     -

  -      
 ,   -   GPSS 

(GОЧОЫКХ PЮЫЩШЬО SвЬЭОЦ SТЦЮХКЭТШЧ)   IBM  
   196β      -
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.  GPSS      
     (CSL -  , -

 -  ,  -  ) [3]. 
 GPSS        

 ,      ( ) 
       . -

       
,        

  Д5Ж.     
       -

      . -
     ,   
 :    (FEC),   
 (CEC),  ,    

  .      ( ). 
   ,     

   ,      , -
      .   

     ,  
     . .   -

   (  100),   -
 .        

     . 
      

    .  -
         

GPSS : 
1)   ,    

 , 
β)      -
   , 

γ)    , . . -
        . 

   GPSS   
     (   

  -  ,  ,  
     ,   -

   ) Д4Ж. 
     ( . 1).  

 GENERATE   ,  
   .    -

     TEST.  TEST  
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    .   -
  ,      TEST.  

     TEST   
QUEUE  DEPART,   GPSS АШЫХН ,  -

   .    , 
    TERMINATE. 

 

 
 1 –   

 

  GENERATE   , -
     .  

    100  -
 ,      .  

     Report ( . β). 
 

 
 β –  REPORT 
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   ( )  -

      -
  .    -
    NP-  ,    -

   ,    –  -
  ( ).    -

   ,    
 ( ). 

1.   [4] 
   N=д1,β,…,n}  ( , 

)    M=д1,β,…,m}   ( ). 
   iN  r i .   
  i    q (1≤q≤r i),   

    M i
q   

M.       iN   -
 Li= (L1 

i, L2 
i,…, Lri 

i)   .  
 i   q     l,  -
   tl    -

.        
  (  ), . .  -

   ,     
      . -

 ,       
          

    .   -
      {s1(t), 

s2(t),…, sm(t)} -    , -
      0≤t<∞    

0,1,…, N.  sl(t
’) =  i ,   sl(t

’) ≠ 0 ,   lM ,   iN ,     t’ 
 l   i. 

     -
.    s    

    
T(s)= (T1(s),T2(s),…,Tn(s)). 

       
   

 

F(x)=F(x1,x2,…,xn) .   (1) 
  



453 

   s    -
  x=T(s).      ,  

   F(x).    
   F(x)=max{xi} , i= 1,n . 

   F(T(s))=Tmax(s),   Tmax(s)=max{Ti(s)} , i=1,n .         (2) 
2.   [6, 7, 8] 

       -
,    «  ».  

         
  – ,     -

.       ,   -
 ,       . 

       ( ) 
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1.       
 (     ),     

 . 
2.    . 
3.       

. 
4.      . 
5.   . 

     : 
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2.       . 
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   .     
   A,     – B.    B 
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      ,     β. 
 

 
 

 β –      
 

4.   
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       -
       -

         -
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,         -
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 . 
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  I0      I1   

  I1 = I0 /e,  =β,718. 
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     .   -
    I0  (     

 0,γ68),         ,  -
     .  
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        .  
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    .  
  [1]: 

f(X) –    ( - ),  -
   ; 

X –   ; 
D –    , DR|X|; 
G(X) – ,    ; 
|S| –   ; 
X ij –    i-    j-  -

 ; 
Xopt –     ; 
fopt  –    ;  (X)=f(X) –  -    . 
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3.     (Xnew)   -
    .     -
, ,  

 

x = x + r1Mxln(r2), 
 

  –     ; Ы1 –   (-1  +1);   Ыβ – 
 ,    0  1; Mб –  , 

  ,         
   . 
 

4.     ,    
  ( = Xnew),     

        .    
       

     
                , 

 

  –  ; r –  ,    
0  1. 
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k1 =1,…,Х Ф2 =1,…,Х  
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,  ,   ,    . 

   ,    
 ,   , -

     .  ,    
         -

,   , ,    -
   ,  ,  ,  

        .  
,         -

    , ,   , 
    .   

         
Д1Ж,         -

   .   Xx , -
  A,     ,  -
   1)(0  xA .   

1)( xA ,     A   ,  
0)( xA ,   ,   ,   -

   x
A
( )=1.   1)(0  xA  -

     .  
       

      , -
       

     , -
    ,      

   .      
 ,     

  ,       
(crisp),     , -

  .    
"      "   -

  –   : "   
β5 %" Д0; 1; β0; 1; γ0; 0Ж,  "   50 %" Дβ0; 0; γ0; 1; 50; 1;60; 0Ж, "  

 75 %" Д50; 0; 60; 1; 70; 1; 90; 0Ж, "  75 %" Д70; 0; 90; 1; 100; 
1]    Д0…100 %Ж.   

  "     "  
: " " Д0; 1; γ; 1; 4; 0Ж, " " Дγ; 0; 4; 1; 7; 

1; 8; 0], " " Д7; 0; 8; 1; 10; 1Ж,   10  -
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,       Д1…10Ж. 
    "  -

 "        , 
     .   

  ,       
      

1)(  iA x .     -
      ,   

    . 
    ,  

     ,   
    ,     

      1  1,6.  
       Д1Ж,  

,     :  γ   -
     β5 %;  1  γ   - 

 β0 %;  β50 .  1   -  15 %;  100  β50 . -
 -  10 %.  ,   I – III     

        1   -
  40  (   10 %).    IV  V 

 –  γ0 %.  ,   I – III   -
          1  

   40  (   10 %),    
IV  V  –  γ0 %.   

        
 FISPRO  γ.5.   γ6 ,  -
   1.  

 

 1 – ,     
    

IF    
  

... 

AND   
   

 

AND   
  

 

THEN -
  

 Фi 
1 2 3 4 

  β5 %   1.4 
  β5 %   1.35 
  β5 %   1.3 
  β5 %   1.25 
  β5 %   1.15 
  β5 %   1.1 
  β5 %   1.05 
  β5 %   1.2 
  β5 %   1.05 
  50 %   1.5 
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  1 
1 2 3 4 

  50 %   1.4 
  50 %   1.3 
  50 %   1.4 
  50 %   1.3 
  50 %   1.2 
  50 %   1.3 
  50 %   1.25 
  50 %   1.1 
  75 %   1.6 
  75 %   1.5 
  75 %   1.45 
  75 %   1.35 
  75 %   1.3 
  75 %   1.25 
  75 %   1.3 
  75 %   1.25 
  75 %   1.1 

 75 %   1.6 
 75 %   1.5 
 75 %   1.45 
 75 %   1.5 
 75 %   1.4 
 75 %   1.35 
 75 %   1.35 
 75 %   1.3 
 75 %   1 

 

       (4*γ*γ).   
        i -

  ( )       
 

))(),(),(min()( 321 321
xxxz i

A

i

A

i

A

i

L   ,    (1) 
 

 )(),(),( 321 321
xxx i

A

i

A

i

A       , 

    ; 321 ,, xxx     
    (  %),      -

    . 
 

    i-   (  )  
    ik    -

  )(zi

L .  
     -

   K     ДβЖ 
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1

)( ,    (2) 

 

       , 
       .  

     -
    ,    1,   -

 ij  ( . .)       -
 .   ,   -

     , 
   β 

 

 β –    

 
 

1 
 

2 
 

3 
 

4 
  
 ia  

 1 22 21 24 32 60 
 2 15 20 22 16 30 
 3 25 23 18 26 50 

  
jb  20 50 60 10 

 

 γ –    ijx   

 
 

1 
 

2 
 

3 
 

4 
  
 ia  

 1 0 50 10 0 60 
 2 20 0 0 10 30 
 3 0 0 50 0 50 

  
jb  20 50 60 10 

 

     n

i

m

j
ijij x ,   

   β650 . .    
        -

.  1β-       
 γ,  :  –      

(%);  –     ;  –  
 . 

   FISPRO   . γ  -
     ,  -

   4. 
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 4 –      

-
 

 1  β  γ  4 
, 

% 
,  
 

, 
 

, 
% 

,  
 

, 
 

, 
% 

,  
 

, 
 

, 
% 

,  
 

, 
 

 1 25 8 8 40 5 2 50 8 7,5 80 4 6 
 2 30 3 4 45 8 8 60 5 4 75 3 7 
 3 40 6 2 50 5 5 75 4 4 30 3 3 

 

 5 –   ijK     

   1  β  γ  4 
 1 1,1 1,4 1,2 1,35 
 2 1,4 1,13 1,3 1,5 
 3 1,4 1,3 1,3 1,25 
 

,      75 %   
,     ( . 1)  -

    
 

)75,025,0( ijij
k
ij KC  .   (3) 

 

     k
ij    -

  ,    5,  
  . 

 

 6 –   ,   
 

 
 

1 
 

2 
 

3 
 

4 
  
 ia  

 1 20 30 10 0 60 
 2 0 20 0 10 30 
 3 0 0 50 0 50 

  jb  20 50 60 10 

     n

i

m

j
ij

k
ij x    β5,6 %  

 γγβ9,5 . .      -
.   5    . 
  ,     

     
    ,  -

       ,  
    ia   jb ,   

      -
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   ,     
[3-5Ж.        

      
    Д6Ж.    , 
      

)(G
ijij x  .       

  
2

2

2

)(

)(  GG

x
eG

ijij

 .              (4) 
 

 G=  n

i

m

j
ijij x      -

 , ,G      -
 .   G     -

        
 )( ij =1.       -

, ,       -
       -

.     G =2650,  =430,3. ,  
 (4),              

)(G =0,287.  
 ,    ,    

       -
 ,    Дβ...4Ж.    

,        -
    ,   

,     ,     -
       -

   .  
 

  : 
1.         

 Д  Ж.     -
  14.0γ.β008 № -23- .: .  –  : 

ааа.РКЫКЧЭ.ЫЮ › ... ›  ›    
β.  FТЬPЫШ (    ) Д -

 Ж. –  : 
СЭЭЩ://ааа7.ТЧЫК.ПЫ/ЦТК/M/ПТЬЩЫШ/ПТЬЩЫШβ01γИОЧ.СЭЦХ, . (   
10.02.2018 .).  

γ. , . .       
 Д Ж / . .  – .: , 1981. – β08 . 

4. , . .      Д Ж:  
 / . . . – .: -   -

; .  , β006. – γ16 .  
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5. , . .  :   Д Ж: 
.  / . .  – :  ., 1991. – 191 . 

6. , . .      -
  Д Ж / . .  //  -  -

 -      : -
  -  ,  75-  

   /  . – , β018. 
 

 519.81: 519.85β.γγ 
 Ё  Ё    

  
 

 . ., . . .,  
 

  «    », 
. ,  

 

.       
 .     -

 .      ,  
         -

  .     
        .  

 

К  :  ,  ,  
,  ,  . 
 

      
   ,  -

   ,   -
.      ,  -
         -

,        -
 .         

,     , -
  ,      , 

     .  75 %  
    ,    -
 ,      -
,   ,  ,   -
,    .       

   ,   
,    ,      -

   ,     -
    .   

      -
 Д1Ж,      D, -

  .       
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(7…β0 %).  ,   I – III     -
        1   -

  40  (   10 %).    IV  V -
 –  γ0 %.      : 

 γ              
β5 %;  1  γ   -  β0 %;  β50 .  1   - 

 15 %;  100  β50 .  -  10 %.    -
 ,      

 0  50 %.         
,    ,    

  . 
     ,  -

        
    .  ,  -

 ,     -
 ,        -

.        
     ,   

   ,    -
      -
 ,       

 .     
   ,   

     .  -
    ДβЖ.  

     -
.  n  ,      

  ia  Т=1,…, Ч.  m     
    jb   У=1,…, Ц.  ia   jb   

,      -
       

  .   «  » 
,     , -

  ,       
.        -

,        0  1, 
   . 

     (m n)   
  Ч    m  ,   

 ijC    .   
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                 (2) 

 

       i   j -
 ijx ; ji ba ,       i 
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   (1),     

  (1)     -
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       , 
       -

 Дγ, 4Ж. 
       -

       
 ,    -
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    n=γ     
m=4.       ( -

, , , )   
          

 

2

2

2

)(

)(  Cx

ex
 ,     (3) 

 

     -
           -
   ,    Д1Ж,  -

   .  
     =γ,     -
   ββ . .,    β,β7     =0,75.    

       10 %.     
 =0,5          γ,5,  -

 16 %       .   -
 )( ij      

   1. 

 
 1 –      

 
 

      -
 )( ij =0,β5; 0,5; 0,75; 1.     

  :    ij .  -
       ji ba ,    



511 

    .   -
  (1)     )( ij  -

    )(G
ijij x  ,    2 

.       -
,      Д1Ж,   

)(G
ijij x  =1  )( ijc =1.      

  )( ijc = 0,β5; 0,5; 0,75.  ,  
       -
  ij       

    (1),      
     . 

,     -
 )(G

ijij x    ,      
   ij   ijx ,    -

  ijij xC ,   ,   -
     )( ij =1.   

    (1)    
 

)()()()()(
22

ijijijijijijijij CDxxDCxDCDxCD  ,  (4) 
 

: )( ijCD , )( ijxD         

  )( ij =1; ijC , ijx     . 
 

  β     -
  )(G

ijij x  ,     (β),   

 
ijij xC    2     )( ijc =1,  -

 2    (4).  ,   )(G
ijij x    

      -
         

   ,   -
       .  -

  ,      ij , 

    ,   
))((2          ij .  
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      -
  ji ba ,    (β)   -

 ij     (1).    -
,      

 
min

iij ax  , max
iij ax  , min

jij bx  , max
jij bx  .  (5) 

 

, ,     ji ba ,  

      -
,       ji ba ,  -

       -
 ,  1)()()(  bij  .     

 ji ba ,  ,        
   ji ba    .  -

  ,     -
      . 
      -

   .     
  . ,    

   (1)   -
      . 

 β –      )(G
ijij x  , 

        
 )( ij  ( , )     

 (4) (  ) 
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      -
 ji ba ,         .   -

 0,β5; 0,5; 0,75; 1      
 (5)   min

ij   max
ij . ,   

  (1)       
   )(G ,   . β. ,  

   ia   jb ,   1γ %  β7 % 

 jb    10 %  60 %  ia ,       ji ba

,        -
 ,  1)()()(  bij  . 

     -
        

  ,  :  , , -
 .        

     , 
        

     (  
ij ).    ,     
 ,      ,  . 

       -
 ,      

       -
.  

 

  : 
1.         

 Д  Ж.     -
  14.0γ.β008 № -23- .: .  –  : 

ааа.РКЫКЧЭ.ЫЮ › ... ›  ›    
2.         

Д Ж /  .  . . . – .: , 1986. – γβ1 . 
γ. , . .       

 Д Ж / .   – .: , 1981. – 208 . 
4. , . .      Д Ж:  
 / . .  – .: -   -

; .  , β006. – γ16 .  
5. , . .  :   Д Ж: 

.  / . .  – :  ., 1991. – 191 . 
6. , . .      -

  Д  Ж / . . , . . ,    
. .  –  : СЭЭЩЬ://cyberleninka.ru/article/v/issledovanie-

zadachi-lineynogo-programmirovaniya-s-nechetkimi-ЩКЫКЦОЭЫКЦТ. (   
10.02.2018 .).  
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    ДγЖ.  eBooksWriter LITE –  ,   
    ( , ,   
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3. , . .     
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4.      
.    .  -

 09.04.0γ   Д  Ж:  -
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,     .  
       

STATISTICA 10.0. 
 

К  :  , ,  -
 ,  , ,  . 
 

    -
     -

   .    -
 -   , 

    ,   -
   . 
    ,  

       -
,  .      
    -  , 

     (  ,  -
 ,    ) [6].  -

        
.        

1992...β016 .  0,7γ / ,     -
    β,5…γ,0 /   .  -

      
,     ,   – 

  ,    -
,   ,      . 

[7, 8, 9]        -
       -

. 
 ,     

 « »      -
    Д4, 5Ж, ,   

        ( . 
1).        β008 
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 β01β .,       0,8γ  
β,17 / .  β010 .      
0,57…1,5β / . 

 

 1 –        
      

  
 
, 

 . ./  

 
, 

 

, /  

2007 2008 2009 2010 2011 2012  

  
 

0,15 0,82 0,92 0,81 0,57 0,87 0,91 0,82 
0,30 0,84 0,98 0,84 0,62 0,90 1,10 0,88 
0,45 0,80 0,85 0,72 0,76 0,77 0,83 0,79 

N30P15 
0,15 1,40 1,47 1,34 1,14 1,33 1,37 1,34 
0,30 1,45 1,52 1,42 1,41 1,46 1,53 1,47 
0,45 1,31 1,35 1,28 1,29 1,33 1,40 1,33 

N60P30 
0,15 1,69 1,85 1,70 1,46 1,72 1,76 1,70 
0,30 1,74 1,95 1,72 1,52 1,98 2,02 1,82 
0,45 1,65 1,67 1,68 1,43 1,71 1,82 1,66 

N90P45 
0,15 1,68 1,92 1,59 1,48 1,61 1,66 1,66 
0,30 1,68 2,17 1,65 1,51 1,91 1,95 1,81 
0,45 1,52 1,78 1,54 1,4 1,62 1,70 1,59 

0,05, 
/  

  0,05 0,06 0,08 0,05 0,06 0,08 0,04 
  0,05 0,05 0,07 0,05 0,05 0,07 0,04   0,09 0,10 0,13 0,09 0,10 0,14 0,08 

 

    
       Дγ...5]:  

-   -    (  1 –  
;  β –    N30P15  -

  1,0 / ;  γ –    
N60P30    1,5 / ;  4 –  

  N90P45    β,0 / ); 
-   –   (  1 – 0,15 ;  β 

– 0,γ0 ;  γ – 0,45 ). 
      -

 ,      
 .    β007...β01β .   -

      0,79…0,88 / . 
   N30P15   -
  0,5β…0,59 /  (  6γ,4..68,4 %).   
  N60P30  N90P45 /      

0,81…0,94 / .  , 1,66…1,8β / ,   
       -

  N60P30. ,      
,     (1,59…1,81 / ). 
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       (0,γ0 ) -
     0,06…0,15 / . -
    0,15  0,45    -

    .  -
   0,γ   0,45    -

   0,09…0,ββ / . 
    ,   -

      
   N30P15  1γγ…1γ8 %,    N60P30 – 

111…115 %.        
 147  1β1 % .     

N90P45       
       0,γ . 

          -
 0,15   0,γ   8γ  91 % .    

  0,45           
80 %   .  

 ,     , 
      -

 .    -
     Statistica 10.0 Д1, βЖ  

       
      : 

 
2 20,40625 3,46944 5,98148 0,02446 0,00016Y s s N N        

 

: Y –  , / ; s –  , ; N – , 
    ,  -

    ,  . ./ .  
 

       
      Д10Ж 

( . β).  
  F-      

α=0,05  β,51, t-   – 2,0.   
F-    , ,  

       . 
      t-  -

      -
 R2 =  0,887      

7,5 %A  .       
         

4…8 %,      .  
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 β –      
    

F-   132,0 
t-     
     3,31 
      s 3,82 
      s2 4,00 
      N 14,78 
      N2 9,27 

 

     1  
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 1 –     ,  
       

 

 ,     , -
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0,15
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0,40
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s

0

15

30

45

60

75

90

N

0,8
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 < 1,8 

 < 1,6 

 < 1,4 

 < 1,2 

 < 1 

 < 0,8 
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      -
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    (1). 

 

S  = <SGoal,  SBp,  SOrg, SIT, SQw, SPrs, SFyn, SOa, SAp, SKPI>    (1) 
 

: SGoal –  «  »,   -
,        -

 ; SBp –  « - »,   
,       n–   -

; SOrg –  «   », -
  ,       n–   

; SIT –  «  »,  
 ,       n–   -

,     -
; SQw –  «   »,   -

,       n–   -
,        -

 ; SPrs – ,  «  ».  -
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  ,      ; SFyn 
–  « »,   ,   -

       -
 ; SOa –  «  »   -
,        

   ; SAp –  «  -
»,   ,     

      ; 
SKPI –  «    KPI»,  -

 ,      
 . 

 

,       
 –   .  

    
 ,     

 -      
    . , 

 ,      -
 –    .   

      
    R={Ri} ,      

   ,    
  . 

 

Ri Sk × Sj,       (2) 
 

: k, jI –     ( )   S  
kj,  k, jI –     ( )   S 
( . 1)  k= j.  
 

,       
 Si       

 

iiiii KnwDbHGS ,,, ,    (3) 
 

: Gi  – ,     
(    ),  -  , 

       ( -
  Дβ, 4, 6Ж),         -

   Dbi; Hi – ,   Gi, -
        -

 H –   (     -
  ); Dbi –   ,  -

,   ,      
   Gi     

 ; Knwi – ,       
 ,       



528 

Gi    (  ).   Knwi    
   ,     

 ,     Hi. 
 

   (γ)    , 
    Fi  : 

 

Fi1: DbiGi ; 
 

Fi2 :DbiHi;         (4) 
 

Fi3 :DbiKwi. 
 

       -
          ,    

       -
/  .    -

    ,   
   .  ,   1 -

    -    
.     ,   -

    - .  
 

 
 

 1 –       
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     S,  -

  (      
 ,     BusinessProcess ( . 1)), 

     , -
      -
   ,   -

 i : Gi  Hi.      -
    join   . 

   ,   Si – ,  
      Gi  ,  

   ( . β) –  . 
 

 
 β –      

  
 

    Gi    Ri, 
 join ,     -

/   .    
(β)    ,   

 (Gk × Gj)   (Hk × Hj)    
  ( . γ).      
 ,      -

      
.  

       -
       

,     , 
     « » 

.  ,        
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   ,   
     ,    -

,    .    -
 ( )     . 

 

 
 γ –     

 β-     
 

 ,      -
        

  ,    -
      .    -

      -
  . 

    , 
 -     -

  (   ),    
, : 

1.  ,   . 
2.  ,   . 
3.        

. 
     ,   

      -
 .   ,    -

    -
  : 

1.  -  ,  
     Gi  G. -

        -
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2.      -
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3.      , -
  ,   -

 Gi  G. 
4.    G   ,   

    Db –   -
. 
5.    -  -

      . 
6.       -
    Hi  H –    Frame-

work. 
7.       

-  Hi  H.  
      -

     -
    –  . 

 ,      -
      ,  

  ,       -
.       , -

       -
,         -
  . 

  ,    
 ,    -

   ,   , -
    ,   -

     .  -
        -

 .     , -
         
 ,     . 

       -
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