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ABSTRACT 

 

Nakaliuzhna A.O. System for evaluating the effectiveness of innovative 

development of logistics activities of transport enterprises. Qualified research as 

the manuscript copyrights. 

The dissertation for obtaining the scientific degree of Doctor of Philosophy, 

Specialty 051 Economics. State University of Infrastructure and Technology of the 

Ministry of Education and Science of Ukraine. Kiev, 2024. 

 

The dissertation is devoted to the comprehensive solution of theoretical and 

methodological issues and the substantiation of practical recommendations regarding 

the evaluation of the effectiveness of the innovative development of logistics 

activities of transport enterprises. The relevance of the chosen topic is due to the need 

to improve the system of evaluating innovative development, taking into account the 

peculiarities of the implementation of logistics activities of transport enterprises in 

the conditions of globalization, digitalization and taking into account the Sustainable 

Development Goals. 

In order to clarify the content of the main concepts of the research topic, an 

analysis of the conceptual and categorical apparatus was carried out, in particular the 

categories «development», «innovative development», «logistics activity», «transport 

enterprise», which allowed to provide a generalized interpretation of the concept 

«system for evaluating the effectiveness of innovative development of logistics 

activity of transport enterprises», which, unlike the existing ones, highlights and 

summarizes the main common and distinctive features, and is defined as a complex 

of interconnected elements that form a single structure through the qualitative 

measurement of planned goals, which ensures the implementation of actions aimed at 

coordinated and effective implementation all stages of the logistics process and aims 

to increase the effectiveness of transport enterprises and transition to new, more 

efficient levels of functioning. 
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Based on statistical analysis, it has been proven that the transition from single-

purpose to multi-purpose freight transport, supported by innovations and patents, 

contributes to the achievement of the Sustainable Development Goals, stimulates 

economic growth and increases environmental responsibility in the EU. Among the 

key trends in the innovative development of the world's transport enterprises is the 

integration of logistics systems into sustainable development strategies aimed at the 

rational use of resources and long-term economic benefits for businesses and regions. 

To assess the current state of innovative development of logistics activity, a 

cluster analysis of innovative development practices in the logistics activity of 

Ukrainian transport enterprises was conducted, which revealed three working 

strategies. The first strategy is focused on long-term sustainable development, 

investments in technologies and innovations that contribute to the creation of 

competitive advantages and ensure high profits. The second strategy is aimed at 

finding a balance between economic efficiency and sustainable development. 

Enterprises that adhere to this strategy actively implement innovations based on their 

economic feasibility. The third strategy is characterized by the fact that companies 

aim for quick profits and introduce innovations only if they increase their revenues. 

In the work, an expert analysis of the risks of innovative development of 

logistics activities of transport enterprises was carried out, which made it possible to 

improve the tools for assessing the risks of introducing innovations in logistics 

activities, to identify, formalize, systematize risks (by elements of the logistics 

system, types of risks of innovative development of logistics activities of transport 

enterprises, probability criteria and impact), distribute risks by groups (low, medium, 

high), calculate the parameters of the risk matrix, which made it possible to evaluate 

the effectiveness of innovations taking into account the probability of the occurrence 

of risks. 

The methodical apparatus for decision-making regarding the choice of 

economically justified directions of innovative development was studied and 

improved, which, unlike the existing ones, involves the development of optimistic 

and pessimistic scenarios, evaluation of the range of results taking into account the 
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field of possibilities (under the conditions of action of red zone risks, all potential 

risks) and identification a set of alternatives for the innovative development of 

logistics activities of transport enterprises, which allows to increase the adaptability 

of management decisions, reduce the probability of negative consequences of risks 

and ensure sustainable economic growth in conditions of uncertainty. 

The work researched and improved the scientific and methodological approach 

to evaluating the effectiveness of the implementation of innovations with a view to 

sustainable development, which, unlike the existing ones, involves the search for 

solutions to the bimatrix game with the formalization of the elements of payment 

matrices, the determination of the optimal ones for transport enterprises and 

territories (city, region, country) strategies and maximizing the benefits of the parties, 

which allows to reconcile the economic interests of business with environmental and 

social goals, ensuring balanced and rational management of the innovative 

development of logistics activities of transport enterprises. 

This made it possible to form a system for evaluating the effectiveness of the 

innovative development of logistics activities of transport enterprises from three 

evaluation blocks: the risk assessment block; unit for evaluating the effectiveness of 

innovations, taking into account the probability of the occurrence of risks; unit for 

checking results for compliance with the Sustainable Development Goals. The 

successive implementation of three blocks made it possible to form an economic 

strategy for the innovative development of logistics activities of transport enterprises, 

which is a compromise from the standpoint of economic, social, environmental and 

technological effectiveness. 

During the practical testing of the system for evaluating the effectiveness of the 

innovative development of logistics activities of transport enterprises, the priority 

results of the implementation of innovative projects were determined. On the basis of 

the obtained results, the conceptual approach to the scientific substantiation of the 

economic strategy of the innovative development of logistics activities of transport 

enterprises was further developed, which, unlike the existing ones, provides for the 

search for balance, the determination of the optimal gain when combining the priority 
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directions of innovative development determined by the evaluation system (from a set 

of alternatives of the first and of the second priority), which allows you to effectively 

direct investments and resources to innovative projects that provide the highest 

economic return and contribute to the long-term sustainability of transport 

enterprises. 

The practical significance of the obtained results lies in the formation of 

conclusions and recommendations that are used in the practical activities of economic 

entities, in particular: LLC "UKRAINIAN TRADING AND LOGISTICS 

COMPANY" (implementation act dated 04.06.2024), LLC "DYNAMIC SMART 

LOGISTICS" (act implementation dated 10/04/2024), LLC "KRYSTAL+" 

(implementation act dated 09/26/2024). The results of the dissertation are also used in 

the educational process of the State University of Infrastructure and Technologies in 

the training of specialists in economics and marketing (implementation act: № 

878/01-11 dated 11.10.2024). 

Key words: innovative development, innovations, transport, logistics, logistics 

activity, transport enterprises, economic strategy, system, evaluation, performance, 

risks, investments, sustainable development, digitalization, globalization. 
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V==>20B>@, 0 A:>@VH5 S: ?V4?@8є<5FP, I> ?@03=C2 >?B8<V7C20B8 28@>1=8FB2> 4;S 

<0A>2>3> A?>6820==S. ' 16-<C AB>;VBBV V=>20B>@0<8 =07820;8 B8E, EB> ?@03=C2 

?5@5?8A0B8 @5;V3V9=V B5:AB8. &0:8E ;R459 C2'S7=R20;8 V, =02VBP, 70AC46C20;8 4> 

AB@0B8. &@510 2V440B8 =0;56=5 2V4><8< =0C:>2FS<, :>B@V 7@>18;8 A2>W 203><V 

2=5A:8 C @>728B>: 40==>3> B5@<V=C. #;0B>=, �@VAB>B5;P, �40< %<VB, �0@;  0@:A, 

�659<A %BR0@B, �52V4 $V:0@4>, �5>= �0;P@0A, !0B0= $>75=15@3 B0 1030B> V=H8E 

2840B=8E DV;>A>DV2 V <8A;8B5;V2 @V7=8E G0AV2 B0 5?>E, G8W V<5=0 25;8:8<8 

;VB5@0<8 C2V9H;8 2 VAB>@VR @>728B:C =0C:8, :@>: 70 :@>:><, ?@0FRRG8 C @V7=8E 

=0?@S<:0E, D>@<C20;8 DC=40<5=B0;P=>-<5B>4>;>3VG=89 7<VAB B5@<V=C V==>20FVW. 

' G0A8 ?@><8A;>2>W @52>;RFVW :>=F5?FVS V==>20FV9 ?>G0;0 0A>FVR20B8AS 7 =0C:>R, 

B5E=>;>3VG=8< ?@>3@5A><, @>728B:>< B0 2V4:@8BBS<8. &8< A0<8< =530B82=V 

0A>FV0FVW 7<V=8;8AS =0 ?>78B82=V. 

' 1942 @>FV B2>@5FP :>=F5?FV9, 2V4><89 5:>=><VAB �>75D ,C<?5B5@ C A2>W9 

:=87V «�0?VB0;V7<, A>FV0;V7< V 45<>:@0BVS» =0?8A02: <&2V4:@8BBS =>28E @8=:V2, 

7>2=VH=VE G8 2=CB@VH=VE, B0 >@30=V70FV9=89 @>728B>: 2V4 @5<VA=8G>W <09AB5@=V B0 

D01@8:8 4> B0:8E :>=F5@=V2, S: «U.S. Steel», V;RAB@CRBP B>9 A0<89 ?@>F5A 

?@><8A;>2>W <CB0FVW 3 S:I> S <>6C 28:>@8AB>2C20B8 F59 1V>;>3VG=89 B5@<V= 3 

S:89 157C?8==> @52>;RFV>=V7Cє 5:>=><VG=C AB@C:BC@C V7A5@548=8, 157?5@5@2=> 

@C9=CRG8 AB0@C V 157?5@5@2=> AB2>@RRG8 =>2C. *59 ?@>F5A B2>@G>3> @C9=C20==S 

є ACBBє28< D0:B>< :0?VB0;V7<C. *5 B5, 7 G>3> A:;040єBPAS :0?VB0;V7< V 2 G><C <0є 

68B8 :>6=0 :0?VB0;VAB8G=0 :><?0=VS= [1]. /: @57C;PB0B, 22545=89 =8< B5@<V= 

«B2>@G5 @C9=C20==S» >?8ACє ?@>F5A, 70 4>?><>3>R S:>3> V==>20FVW A?@8G8=SRBP 

@>728B>: 2V;P=>W @8=:>2>W 5:>=><V:8, I> �@C=BCєBPAS =0 ?V4E>40E :@50B82=>3> 

@C9=C20==S. ,C<?5B5@ 4>2V2, I> V==>20FVW @>1;SBP 402=V 4><>2;5=>ABV 

70AB0@V;8<8, 72V;P=SRG8 @5AC@A8 4;S 28:>@8AB0==S =>28E 2 V=H8E <VAFSE, I> 

?@872>48BP 4> 71V;PH5==S 5:>=><VG=>W 5D5:B82=>ABV. #> ACBV, 2V= @>74V;82 25;8:C 

G8A5;P=VABP 20@V0=BV2 @50;V70FVW V==>20FV9 =0 42V >A=>2=V 3@C?8 3 AB0@V V =>2V. 

�5B0;P=> 282G0RG8 ?@0FV A2>WE ?>?5@54=8:V2, A:@C?C;P>7=> 0=0;V7CRG8 

?>3;S48 B0 B5>@VW �0@;0  0@:A0, �>75D ,C<?5B5@, :;0A8: A2VB>2>W 5:>=><VG=>W 

4C<:8 B>3> G0AC, >E0@0:B5@87C202 =0S2=VABP ?@81CB:V2, S: ?>78B82=89 5D5:B 2V4 
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=>2>22545==P, B0 22V2 ?>=SBBS =0A8G5==S @8=:C V=25AB8FVєR. �2AB@V9AP:89 

2G5=89, :>B@89 C 190931911 @>:0E 28:;0402 5:>=><V:C C +5@=V25FP:><C 

=0FV>=0;P=><C C=V25@A8B5BV V<5=V .@VS (54P:>28G0 (':@0W=0), ,C<?5B5@ 

?@>AC202 A2>є 10G5==S B0 ?>?C;S@87C202, AD>@<>20=C I5 C 1920-BV @>:8, V45R 

F8:;V2, 73V4=> 7 S:>R, ?5@V>48G=V F8:;8 ?V49><V2 B0 A?04V2 ACG0A=>W A2VB>2>W 

5:>=><V:8 7<V=RRBPAS 7 0<?;VBC4>R 2 45360 @>:V2. ,C<?5B5@ 1C2 C?52=5=89, 

I> 5:>=><VG=V 7<V=8 є @57C;PB0B>< =>2>22545=P, 0 ?@>F5A 2?@>20465==S 

=>2>22545=P 2V41C20єBPAS AB@81:>?>4V1=>, I>, C A2>R G5@3C, ?@872>48BP 4> 

F8:;VG=8E 7<V= 2 5:>=><VFV. *S B5>@VS AB0;0 =0ABC?=>R 2V4?@02=>R B>G:>R 4;S 

?>40;PH8E 4>A;V465=P. #@0FV ,C<?5B5@0 282G0;8 B0 ?@>4>26CRBP 282G0B8 

2840B=V 2G5=V, B0:V S: #VB5@ �@C:5@, �5@E0@4 "BB>  5=H, �@VAB>D5@ (@V<5=, 

?@84V;SRG8 V==>20FVS< B0 V==>20FV9=V9 4VS;P=>ABV 7=0G=5 <VAF5 C A2>WE 

4>A;V465==SE, 282G0RG8 ?@>F5A8 48DC7VW V==>20FV9, B5>@5B8G=V :>=F5?FVW 

@>7?>4V;C ACA?V;P=8E 28B@0B =0 WE AB2>@5==S B0 5:>=><VG=>3> 5D5:BC 2V4 WE 

28:>@8AB0==S, 0 B0:>6 @>;V 45@6028 C FP><C ?@>F5AV. 

' ACG0A=><C 48=0<V=><C A5@54>28IV :>=F5?FVS V==>20FV9 є 3>;>2=>R C 

25;8:V9 :V;P:>ABV B@5=4>28E B5GV9, ?V4 2?;82>< S:8E ?5@51C20RBP ?V4?@8є<AB20 

B0, 7030;><, ACA?V;PAB2>. %CG0A=>R =0C:>R V ?@0:B8:>R AD>@<>20=> =87:C 

B5>@5B8G=8E ?V4E>4V2 4> 287=0G5==S 40=>3> ?>=SBBS, :>B@V 7ʼS2;SRBPAS 7024S:8 

157C?8==8< 4>A;V465==S<. 

�3V4=> 7 �0:>=>< ':@0W=8 «#@> V==>20FV9=C 4VS;P=VABP», V==>20FVW є 

=>2>AB2>@5=8<8 (70AB>A>20=8<8) V (01>) 24>A:>=0;5=8<8 :>=:C@5=B>740B=8<8 

B5E=>;>3VS<8, ?@>4C:FVєR 01> ?>A;C30<8, 0 B0:>6 >@30=V70FV9=>-B5E=VG=8<8 

@VH5==S<8 28@>1=8G>3>, 04<V=VAB@0B82=>3>, :><5@FV9=>3> 01> V=H>3> 

E0@0:B5@C, I> VAB>B=> ?>;V?HCRBP AB@C:BC@C B0 S:VABP 28@>1=8FB20 V (01>) 

A>FV0;P=>W AD5@8 [2]. 

�V4?>2V4=> 4> 5:>=><VG=>3> A;>2=8:0 V==>20FVS (0=3;. innovation) 3 F5 01> 

=>2>22545==S, =>28=:0, I> =01C20є E0@0:B5@C: 

 :>=AB@C:B>@AP:>3> =>2>22545==S (0=3;. design innovation), 



24

 =>2>22545==S, I> 70>I046Cє 28B@0B8 =0 ?@0FR 01> :0?VB0; (0=3;. factor-

saving innovation), 

 =>2>22545==S, I> 715@V30є 682C ?@0FR, ?V428ICє WW ?@>4C:B82=VABP 

(0=3;. labor-saving innovation), AB8<C;Rє =>289 284 28@>1=8FB20 (0=3;. 

manufacturing innovation), 01> 2BV;5==S =>28E D>@< >@30=V70FVW ?@0FV 9 C?@02;V==S, 

I> >E>?;RRBP =5 BV;P:8 >:@5<5 ?V4?@8є<AB2>, 0 9 WE AC:C?=VABP, 30;C7P. V 

=091V;PH H8@>:> 28:>@8AB>2CRBPAS 2 0<5@8:0=AP:><C <5=546<5=BV [3]. 

�0 287=0G5==S< �>?8B:0  .�. B0 �;03V !.�. V==>20FVW є :V=F528< @57C;PB0B>< 

2?@>20465==S =>20FVW (V==>20FV9=>W 4VS;P=>ABV), I> >B@8<02 2BV;5==S C 283;S4V 

=>2>3> 01> 24>A:>=0;5=>3> ?@>4C:BC, 2?@>20465=>3> =0 @8=:C, =>2>3> G8 

24>A:>=0;5=>3> B5E=>;>3VG=>3> ?@>F5AC, S:89 28:>@8AB>2CRBP C ?@0:B8G=V9 

4VS;P=>ABV, 01> 2 =>2><C ?V4E>4V 4> A>FV0;P=8E ?>A;C3 [4]. 

�5==5B �. �0=, 4>:B>@ DV;>A>DVW, ?@>D5A>@ V 45:0= �>;546C 1V7=5AC Strome 2 

'=V25@A8B5BV ";4 �><V=V>=, I>1 ?>-A?@026=P><C 28S28B8 B0 A:>@8AB0B8AS 

?5@52030<8, @>73;S40є V==>20FVW S: B@8 @V7=V @5GV: 

 V==>20FVW 3 F5 @57C;PB0B, 

 V==>20FVW 3 F5 ?@>F5A B0 

 V==>20FVW 3 F5 <8A;5==S. 

�==>20FVW S: @57C;PB0B ?V4:@5A;RRBP, S:V ?@>4C:B8 ?@03=5 ACA?V;PAB2>, 

2:;RG0RG8 V==>20FVW C ?@>4C:B0E, V==>20FVW C ?@>F5A0E, <0@:5B8=3>2V V==>20FVW, 

V==>20FV9=V 1V7=5A-<>45;V, V==>20FVW C ;0=FR6:C ?>AB02>: B0 >@30=V70FV9=V 

V==>20FVW. �==>20FVW S: ?@>F5A ?V:;CRBPAS ?@> B5, S: V==>20FVW <0RBP 1CB8 

>@30=V7>20=V, I>1 @57C;PB0B8 <>3;8 1CB8 @50;V7>20=V; F5 2:;RG0є 7030;P=89 

V==>20FV9=89 ?@>F5A V ?@>F5A @>7@>1:8 =>2>3> ?@>4C:BC. �==>20FVW S: <8A;5==S 

AB>ACRBPAS V=B5@=0;V70FVW V==>20FV9 >:@5<8<8 G;5=0<8 >@30=V70FVW, 45 V==>20FVW 

I5?;RRBPAS B0 C:>@V=RRBPAS, ?>@S4 V7 AB2>@5==S< ?V4B@8<CRG>W 

>@30=V70FV9=>W :C;PBC@8, S:0 4>72>;Sє V==>20FVS< ?@>F2VB0B8. &0:5 @>7C<V==S 

287=0G0є =5>1EV4=V 5;5<5=B8, <V@:C20==S B0 =0@>4=C <>2C, I> >B>GCRBP B5@<V=, 

I>1 <>6=0 1C;> ?@89<0B8 =09:@0IV @VH5==S, B8< A0<8< 4>72>;SRG8 

V==>20FVS< B0 <0B8 1V;PHC AE8;P=VABP 4> CA?VEC [5]. 
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&0:>6 V==>20FVS @>73;S40єBPAS S:: 

 2=5A:8 :>HBV2 2 5:>=><V:C, I> 70157?5GCє 7<V=C ?>:>;V=P B5E=V:8 9 

B5E=>;>3VW; 

 =>20 B5E=V:0, B5E=>;>3VS, S:0 є 4>AS3=5==S< =0C:>2>-B5E=VG=>3> ?@>3@5AC; 

 ACG0A=V 4>A;V465==S 2 @V7=8E 30;C7SE =0 >A=>2V =>28E ?V4E>4V2, 

=0C:>2>3> ?5@5>A<8A;5==S, 73V4=> A;>2=8:0 5:>=><VAB0 B0 ?V4?@8є<FS [6]. 

#VB5@ (5@48=0=4 �@C:5@, 0<5@8:0=AP:89 2G5=89 02AB@V9AP:>3> ?>E>465==S, 

2 >A=>2V B5>@VW S:>3> ;568BP 9>3> CS2;5==S ?@> =>25 3 V=D>@<0FV9=5 3 ACA?V;PAB2>, 

S:5 E0@0:B5@87CєBPAS ?>ABV9=8<8 7<V=0<8. �@C:5@ 22060є, I> V==>20FVW є =VG8< 

V=H8<, S: A?5F8DVG=89 V=AB@C<5=B ?V4?@8є<FV2, 70AV1, 70 4>?><>3>R S:>3> 2>=8 

28:>@8AB>2CRBP 7<V=8, S: <>6;82VABP 4;S V=H>3> 1V7=5AC 01> V=H>W ?>A;C38. 

�G5=89 ?5@5:>=0=89, I> ?V4?@8є<FS< ?>B@V1=> FV;5A?@S<>20=> HC:0B8 465@5;0 

V==>20FV9, 7<V=8 B0 WE A8<?B><8, S:V 2:07CRBP =0 <>6;82>ABV 4;S CA?VH=8E 

V==>20FV9. � 2>=8 ?>28==V 7=0B8 B0 70AB>A>2C20B8 ?@8=F8?8 CA?VH=8E V==>20FV9 [7]. 

!0 4C<:C  8E09;0 �20=>28G0 �@C?:8 V==>20FVW 3 F5 BV 2:;045==S, I> 

70157?5GCRBP ?@8@VAB :0?VB0;C, AB2>@RRBP =>289 :0?VB0; [8]. 

':@0W=AP:V =0C:>2FV +5@20=P>2 �. . B0 !59:>20 �.� @>73;S40RBP V==>20FVR, 

S: ?@>F5A 4>2545==S =0C:>2>W V45W G8 B5E=VG=>3> 28=0E>4C 4> AB04VW ?@0:B8G=>3> 

28:>@8AB0==S, I> ?@8=>A8BP 4>EV4, 0 B0:>6 ?>2ʼS70=V 7 F8< ?@>F5A>< B5E=V:>-

5:>=><VG=V B0 V=HV 7<V=8 2 A>FV0;P=><C A5@54>28IV [9]. 

�==>20FVW є >4=VєR 7 =09206;82VH8E ?@>1;5< :>6=>W >@30=V70FVW, V WE @>;P C 

@>728B:C B0 :>>@48=0FVW @8=:C є =52V4’є<=>R. �>=8 70AB>A>2=V 2 CAVE ;R4AP:8E 

AD5@0E, ?>G8=0RG8 7 @>7@>1:8 ?@>4C:BC, <5B>4V2 C?@02;V==S, A?>A>1V2 28:>=0==S 

@>1VB B>I>. &0:5 B>;:>20==S V==>20FV9 40RBP =0C:>2FV )0<V4 &>EV4V B0  CE0<54 

 5E4V �6010@V 7 �@0=AP:>3> '=V25@A8B5BC [10]. 

�==>20FVW 3 F5 B5@<V=, S:89 DV:ACє ACB=VA=C >7=0:C ACG0A=>W F82V;V70FVW, WW 

>@Vє=B0FVR =0 2V4:@8BBS B0 AB2>@5==S 2A5 =>28E V =>28E 7=0=P, ?@8;04V2, B5E=>;>3V9, 

22060є 4>F5=B V=AB8BCBC 28I>W >A2VB8 !�#! ':@0W=8 %. �C@10B>2 [11]. 

�2B>@AP:89 :>;5:B82 !0FV>=0;P=>3> B5E=VG=>3> C=V25@A8B5BC ':@0W=8 

«�8W2AP:89 ?>;VB5E=VG=89 V=AB8BCB V<5=V �3>@S %V:>@AP:>3>» ?@>?>=Cє B0:5 
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287=0G5==S V==>20FV9, S: =>2>AB2>@5=V B0 (01>) C4>A:>=0;5=V :>=:C@5=B>A?@><>6=V 

B5E=>;>3VW, ?@>4C:FVS G8 ?>A;C38, 0 B0:>6 >@30=V70FV9=>-B5E=VG=V @VH5==S 

28@>1=8G>3>, 04<V=VAB@0B82=>3>, :><5@FV9=>3> 01> V=H>3> E0@0:B5@C, I> VAB>B=> 

?>;V?HCRBP AB@C:BC@C B0 S:VABP 28@>1=8FB20 V (01>) A>FV0;P=>W AD5@8 [12]. 

�==>20FVS 3 F5 >4=>G0A=> @57C;PB0B V ?@>F5A, F5 D0:B V 4VS. �==>20FVS 28E>48BP 

40;5:> 70 @0<:8 <5E0=V7<V2, S:V WW @CE0RBP, =0?@8:;04 28=0EV4=8FB20, B2>@G>ABV B0 

B2>@G>W @5:><1V=0FVW VA=CRG8E V459 V B5E=>;>3V9, 01> ?@>F5AV2, S:V 70>E>GCRBP WW 

@50;V70FVR, =0?@8:;04 C?@02;V==S 7<V=0<8. *5 206;8289 70AV1, 70 4>?><>3>R S:>3> 

>@30=V70FVW 286820RBP V ?@>F2VB0RBP. /: =0A;V4>: V==>20FVS<8 =5>1EV4=> :5@C20B8, 

0;5 ?5@H =V6 =8<8 <>6=0 1C45 :5@C20B8, WE ?>B@V1=> 7@>7C<VB8 [13]. 

!0@5HBV, =5 <>6=0 =5 7C?8=8B8AS 70 287=0G5=V ?>=SBBS «V==>20FVS», 

?>40=><C 0<5@8:0=AP:8< 2G5=8<, G8S B2>@GVABP 287=0G0;0 <0@:5B8=3 C 2AP><C 

A2VBV ?@>BS3>< >AB0==VE 45ASB8;VBP. (V;V?0 �>B;5@0 =07820RBP «10BP:>< ACG0A=>3> 

<0@:5B8=3C», =0C:>25FP 7 C:@0W=AP:8< :>@V==S< C A?V202B>@AB2V 7 �5@>=V:>R �>=3, 

�6>=>< %>=45@A>< B0 �0@V �@<AB@>=3>< 2 :=87V «#@8=F8?8 <0@:5B8=3C» 

287=0G0RBP V==>20FVR, S: V45R, ?>A;C3C, ?@>4C:B 01> B5E=>;>3VR, :>B@V 1C;8 

@>7@>1;5=V B0 ?@>40=V :;Vє=B0<, S:V A?@89<0RBP WE S: C=V:0;P=V 01> =>2V. *5 

?@>F5A 28S2;5==S, AB2>@5==S B0 =040==S FV==>AB59 =>2>3> ?@>4C:BC G8 ?>A;C38, 

S:V @0=VH5 =5 VA=C20;8 =0 @8=:C [14]. 

$5B5;P=> 4>A;V482H8 ACB=VABP ?>=SBBS «V==>20FV9», <>6=0 ?@89B8 4> 

28A=>2:C, I> V==>20FVW 3 F5 A:;04=0 5:>=><VG=0 :0B53>@VS, :>B@0 є >1ʼє:B>< 

4>A;V465=P V 70 A2>єR ACB=VABR >7=0G0є AB2>@5==S =>2>W FV==>ABV 704;S 

704>2>;5==S 5:>=><VG=8E ?>B@51 B0 >B@8<0==S ?><VB=> ?>78B82=8E @57C;PB0BV2 

4VS;P=>ABV. *5 7=0G=5 24>A:>=0;5==S 265 VA=CRG>3> 01> 2?@>20465==S =>2>3> 

B>20@C, ?>A;C38, ?@>F5AC, <5B>4C 2545==S ?V4?@8є<=8FP:>W 4VS;P=>ABV. *5 =5 

BV;P:8 AB2>@5==S =>28E S:VA=VH8E, 0 9 @>728B>: B0 ?>:@0I5==S 265 VA=CRG8E 

<>45;59 2545==S 1V7=5AC B0 =>28E V459. 

�>2>@SG8 ?@> V==>20FVW, S:V 2:;RG0RBP AB2>@5==S 01> 24>A:>=0;5==S 

?@>4C:BV2 B0 WE 2?@>20465==S =0 @8=>:, 206;82> 707=0G8B8, I> CA?VH=VABP 

V==>20FV9 70;568BP 2V4 52>;RFV9=>3> @>728B:C F82V;V70FV9 B0 <5=B0;P=>3> 
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7@>AB0==S =0FVW. � 5:>=><VG=>W B>G:8 7>@C <5B0 V==>20FV9 3 @>72820B8AS, I>1 

70157?5G8B8 5D5:B82=V @VH5==S B0 ?>:@0I8B8 S:VABP 68BBS 3@><04S= B0 

ACA?V;PAB20 2 FV;><C. ' G0A8 AP>3>45==S, :>;8 206;82> ?>ABV9=> 040?BC20B8AS 4> 

=5AB0FV>=0@=>3> A5@54>28I0, 28:;8:V2 V 7<V=8 ?>B@51 A?>6820GV2, 70AB>AC20==S 

V==>20FV9 <>65 1CB8 =5>1EV4=8< 1V;PH5, =V6 1C4P-:>;8. ' FP><C :>=B5:ABV 

>A>1;82>3> 7=0G5==S =01C20є :;0A8DV:0FVS V==>20FV9, >A:V;P:8 2>=0 є :;RG>28< 
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#@>2V4=V A2VB>2V B@0=A?>@B=V B0 ;>3VAB8G=V :><?0=VW є :;RG>28<8 3@02FS<8 2 

3;>10;V7>20=V9 5:>=><VFV, 70157?5GCRG8 ?5@5<VI5==S B>20@V2 ?> 2AP><C A2VBC. 

�>=8 ?@>?>=CRBP H8@>:89 A?5:B@ ?>A;C3, 2:;RG0RG8 ?5@52575==S, A:;04AP:C 

;>3VAB8:C, C?@02;V==S ;0=FR30<8 ?>AB02>: B0 5:A?@5A-4>AB02:C (B01;. 2.1).  
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&01;8FS 2.1 

#@>2V4=V B@0=A?>@B=>-;>3VAB8G=V :><?0=VW A2VBC 2023 @>:C  

№ 

!0720 ?@>2V4=8E 
B@0=A?>@B=>-
;>3VAB8G=8E 
:><?0=V9 A2VBC 

�848 B@0=A?>@B=8E 
?>A;C3 �>@>B:0 V=D>@<0FVS 

�>@>B:0 
AB0B8AB8G=0 
V=D>@<0FVS 

1 2 3 4 5 

1. DHL (Deutsche 

Post DHL Group), 

HB01-:20@B8@0: 
�>==, !V<5GG8=0 

 V6=0@>4=0 
4>AB02:0 ?>A8;>:, 
:C@’є@AP:V ?>A;C38, 
5:A?@5A-4>AB02:0, 
A:;04AP:0 
;>3VAB8:0, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S 

DHL є >4=VєR 7 
=091V;PH8E ;>3VAB8G=8E 
:><?0=V9 C A2VBV, 
?@0FRRG8 1V;PH =V6 C 
220 :@0W=0E V B5@8B>@VSE. 
�>=0 >1A;C3>2Cє S: B2B, 
B0: V B2C A5:B>@8 

�>EV4 (2023): 94,4 
<;@4 є2@>; 
%?V2@>1VB=8:8: 
?>=04 590 B8A; 
�:B828: 
?@81;87=> 59,2 
<;@4 є2@> 

2. FedEx 

Corporation, 

HB01-:20@B8@0: 
 5<DVA, 
&5==5AAV, %,� 

�:A?@5A-4>AB02:0, 
;>3VAB8:0, ?>A;C38 
?5@52575=P 
20=B06V2, A:;04AP:0 
;>3VAB8:0, 
<V6=0@>4=V 
?5@52575==S 

FedEx є ;V45@>< C AD5@V 
5:A?@5A-4>AB02:8 ?> 
2AP><C A2VBC, 0:B82=> 
@>72820є A2>W ;>3VAB8G=V 
B0 B@0=A?>@B=V ?>A;C38 7 
C?@02;V==S ;0=FR30<8 
?>AB0G0==S 

�>EV4 (2023): 90,2 
<;@4 4>; %,�; 

%?V2@>1VB=8:8: 
530 B8A; 
�:B828: 89,1 <;@4 
4>;. %,� 

3. United Parcel 

Service (UPS), 

HB01-:20@B8@0: 
�B;0=B0, 
�6>@46VS, %,� 

�>AB02:0 ?>A8;>:, 
20=B06=V 
?5@52575==S, 
;>3VAB8:0, 
A:;04AP:V ?>A;C38 

UPS є >4=8< V7 3;>10;P=8E 
;V45@V2 C AD5@V ?>A;C3 
4>AB02:8 B0 ;>3VAB8:8, 7 
>?5@0FVS<8 C ?>=04 220 
:@0W=0E. UPS 0:B82=> 
V=25ABCє 2 F8D@>2V70FVR 
B0 V==>20FVW 

�>EV4 (2023): 
100,3 <;@4 4>;. 
%,�; 

%?V2@>1VB=8:8: 
1V;PH5 540 B8A; 
�:B828: 70,8 <;@4 
4>;. %,� 

4. Maersk, HB01-
:20@B8@0: 
�>?5=3035=, 
�0=VS 

 >@AP:V 
:>=B59=5@=V 
?5@52575==S, 
;>3VAB8:0, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S, 
A:;04AP:V ?>A;C38 

Maersk є =091V;PH>R 
:>=B59=5@=>R 
AC4=>?;02=>R :><?0=VєR 
C A2VBV. �>=0 ?@>?>=Cє 
H8@>:89 A?5:B@ 
;>3VAB8G=8E @VH5=P V є 
:;RG>28< 3@02F5< C 
3;>10;P=V9 B>@3V2;V 
<>@AP:8<8 H;SE0<8 

�>EV4 (2023): 
5:2V20;5=B 81,5 
<;@4 %,�; 

%?V2@>1VB=8:8: 
110 B8A; 
�:B828: 89,7 <;@4 
%,� 

5. Kuehne + Nagel, 

HB01-:20@B8@0: 
,2V=4, 
,259F0@VS 

�>3VAB8:0, <>@AP:V 
B0 02V0FV9=V 
?5@52575==S, 
A:;04AP:V ?>A;C38, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S. 

�><?0=VS є >4=8< V7 
;V45@V2 C 30;C7V 
<V6=0@>4=8E <>@AP:8E V 
02V0FV9=8E ?5@52575=P, 
70157?5GCRG8 
V=B53@>20=V ;>3VAB8G=V 
@VH5==S 4;S 25;8:8E 
:>@?>@0FV9 ?> 2AP><C 
A2VBC. 

�>EV4 (2023):  
41,5 <;@4 
H259F0@AP:8E 
D@0=:V2; 
%?V2@>1VB=8:8: 
#>=04 82 B8A; 
�:B828: 22,6 <;@4 
H259F0@AP:8E 
D@0=:V2  
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   #@>4>265==S B01;. 2.1 
1 2 3 4 5 

6. XPO Logistics, 

HB01-:20@B8@0: 
�@V=2VG, 
�>==5:B8:CB, 
%,� 

%:;04AP:0 
;>3VAB8:0, 20=B06=V 
?5@52575==S, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S, 
?>A;C38 
5;5:B@>==>W 
:><5@FVW 

XPO Logistics є >4=VєR 7 
=091V;PH8E A2VB>28E 
:><?0=V9 C AD5@V 
A:;04AP:>W ;>3VAB8:8 B0 
B@0=A?>@B=8E ?>A;C3, I> 
>1A;C3>2Cє S: 25;8:V, B0: 
V A5@54=V ?V4?@8є<AB20 

�>EV4 (2023): 8,8 
<;@4 4>;. %,�; 

%?V2@>1VB=8:8: 40 
B8A; 
�:B828: 12,7 <;@4 
4>;. %,� 

7. C.H. Robinson, 

HB01-:20@B8@0: 
�45= #@5@V, 
 V==5A>B0, %,� 

#5@52575==S 
20=B06V2, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S, <8B=5 
>D>@<;5==S, 
;>3VAB8G=V ?>A;C38 
4;S 3;>10;P=8E 
:;Vє=BV2 

C.H. Robinson є >4=8< V7 
;V45@V2 @8=:C C AD5@V 
?5@52575=P B0 
;>3VAB8G=8E ?>A;C3, 
70157?5GCRG8 :><?;5:A=V 
@VH5==S 4;S 
B@0=A?>@BC20==S ?> 
2AP><C A2VBC 

�>EV4 (2023): 22,3 
<;@4 4>;. %,�; 

%?V2@>1VB=8:8: 
?>=04 17 B8A; 
�:B828: 7,9 <;@4 
4>;. %,� 

8. DB Schenker, 

HB01-:20@B8@0: 
�AA5=, !V<5GG8=0 

�>3VAB8:0, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S, 
20=B06=V 
?5@52575==S 
(=075<=V, 02V0FV9=V, 
<>@AP:V), <8B=V 
?>A;C38 

DB Schenker є >4=8< V7 
=091V;PH8E 3;>10;P=8E 
?>AB0G0;P=8:V2 
;>3VAB8G=8E @VH5=P B0 
B@0=A?>@B=8E ?>A;C3, 
7>A5@546CRG8AP =0 
<V6=0@>4=8E 
?5@52575==SE V 
A:;04C20==V 

�>EV4: (2023) 28,5 
<;@4 є2@>; 
%?V2@>1VB=8:8: 
#>=04 76 B8A; 
�:B828: 
#@81;87=> 13,6 
<;@4 є2@> 

9. Nippon Express, 

HB01-:20@B8@0: 
&>:V>, /?>=VS 

�>3VAB8:0, 
<V6=0@>4=V 
?5@52575==S, 
A:;04AP:V ?>A;C38, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S 

Nippon Express є >4=8< 
V7 =091V;PH8E 
;>3VAB8G=8E >?5@0B>@V2 2 
�7VW B0 A2VBV, 
70157?5GCRG8 
B@0=A?>@B=V ?>A;C38 4;S 
@V7=8E A5:B>@V2 
5:>=><V:8 

�>EV4: 2,7 
B@8;P9>=0 є=; 

%?V2@>1VB=8:8 74 
B8A; 
�:B828: 3 
B@8;P9>=8 є=  

10. DSV A/S, HB01-
:20@B8@0: 
)5445ECA5=5, 
�0=VS 

�>3VAB8:0, 
?5@52575==S 
20=B06V2, 
C?@02;V==S 
;0=FR30<8 
?>AB0G0==S 

DSV є >4=VєR 7 
=091V;PH8E :><?0=V9 C 
AD5@V 3;>10;P=8E 
B@0=A?>@B=>-;>3VAB8G=8E 
?>A;C3, S:0 0:B82=> 
?@0FRє 2 CAVE @53V>=0E 
A2VBC, 70157?5GCRG8 
<V6=0@>4=V 20=B06=V 
?5@52575==S 

�>EV4 (2023): 236 
<;@4 40BAP:8E 
:@>=; 

%?V2@>1VB=8:8 77 
B8A; 
�:B828: 120 <;@4 
40BAP:8E :@>=  

�:9D9?B: E>?489AB 46FBDB@ ;4 [68–69] 
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&@0=A?>@B=>-;>3VAB8G=89 A5:B>@ 5:>=><V:8 A?@8Sє B>@3>25;P=V9 

?V4?@8є<=8FP:V9 4VS;P=>ABV <V6 42><0 01> 1V;PH5 AB>@>=0<8 H;SE>< 

B@0=A?>@BC20==S, 715@V30==S B0 4>AB02:8 20=B06V2 G5@57 <5@56V ;0=FR3V2 

?>AB02>: B2B, B2C 01> C2C. %P>3>4=V ;>3VAB8G=V :><?0=VW =040RBP ?>A;C38 7 

?5@52575==S 20=B06V2 =075<=8<, ?>2VB@S=8< V 2>4=8< B@0=A?>@B><, 040?BCRG8AP 

4> <V=;82>3> E0@0:B5@C 5:>=><VG=8E <>45;59 B0 >F8D@C20==S. �C4CG8 >4=VєR 7 

>A=>2 <V6=0@>4=>W B>@3V2;V, A2VB>20 B@0=A?>@B=>-;>3VAB8G=0 4VS;P=VABP AB2>@R20;0 

?>=04 8,4 B@8;P9>=0 є2@> C 2021 @>FV V, S: >GV:CєBPAS, ?5@528I8BP 13,7 <V;PS@40 

є2@> 4> 2027 @>:C. �030;P=V A2VB>2V 28B@0B8 =0 ;>3VAB8:C 7@>A;8 4> 452’SB8 

B@8;P9>=V2 4>;0@V2 %,� C 2020 @>FV. *5 AB0=>28BP 10,7% A2VB>2>3> ��#, S:89 

B>3> @>:C AB0=>282 85,24 B@8;P9>=0 4>;0@V2 %,� [70]. 

�0=B06=V ?5@52575==S 28:>@8AB>2CRBP :V;P:0 @V7=8E A?>A>1V2 

B@0=A?>@BC20==S. ' %,� 4;S =040==S ?>A;C3 @8=>: ?5@5206=> 28:>@8AB>2Cє 

20=B06=V 02B><>1V;V [71]. ' 2020 @>FV 2 %,� <0965 62% 2038 20=B06V2 1C;> 

?5@52575=> 20=B06V2:0<8. �0=B06=V ?5@52575==S B0 ?@820B=V 20=B06=V ?5@52575==S 

<0RBP =091V;PH89 @>7<V@ @8=:C. !09?>H8@5=VH8<8 B>20@0<8, I> ?5@52>7SBPAS, є 

?@8@>4=89 307, :>:A V 0AD0;PB. %5@54 V=H8E 3 3@02V9, 15=78= V 75@=>2V :C;PBC@8. 

�06;82>R G0AB8=>R 3;>10;P=>W ;>3VAB8G=>W A8AB5<8 є B@0=A?>@B=>-

;>3VAB8G=89 A5:B>@ Є%. %CG0A=V B5=45=FVW 9>3> @>728B:C A?@S<>20=V =0 ?V428I5==S 

5D5:B82=>ABV, 7=865==S 28B@0B V 2?;82C =0 =02:>;8H=є A5@54>28I5, I> є 

206;828<8 A:;04>28<8 @57C;PB0B82=>ABV B@0=A?>@B=8E ?V4?@8є<AB2. 

�8:>@8AB0==S V==>20FV9=8E ?V4E>4V2 4>72>;Sє 70157?5G8B8 1V;PH 3=CG:V 

B0 =04V9=V B@0=A?>@B=V ?>B>:8, 040?B>20=V 4> 7@>AB0RG8E 28<>3 <V6=0@>4=>W 

B>@3V2;V B0 5;5:B@>==>W :><5@FVW. ' FP><C :>=B5:ABV >4=8< 7 :;RG>28E 

=0?@S<:V2 є AB2>@5==S AB0;8E ;>3VAB8G=8E ;0=FR3V2 ?>AB02>:, S:V 2V4?>2V40RBP 

FV;S< �5;5=>3> :C@AC Є%, A?@S<>20=>3> =0 4>AS3=5==S :;V<0B8G=>W 

=59B@0;P=>ABV 4> 2050 @>:C. 

%0<5 B><C 4C65 206;82> ?@>0=0;V7C20B8 ACG0A=89 AB0= ;>3VAB8G=8E 

A8AB5< 2 Є%, 0 B0:>6 >A=>2=V B5=45=FVW V==>20FV9=>3> @>728B:C B@0=A?>@B=>-

;>3VAB8G=>3> A5:B>@C, S:V D>@<CRBP <091CB=є 30;C7V. 
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$>728B>: є2@>?59AP:>W ;>3VAB8G=>W A8AB5<8 є 206;828< 5;5<5=B>< C 

70157?5G5==V 5:>=><VG=>3> 7@>AB0==S B0 :>=:C@5=B>A?@><>6=>ABV 

є2@>?59AP:8E :@0W=. *S A8AB5<0, S:0 2:;RG0є B@0=A?>@B (02V0FV9=89, 

2=CB@VH=V9 2>4=89, <>@AP:89, B@C1>?@>2V4=89, 70;V7=8G=89, 02B><>1V;P=89), 

A:;04C20==S, @>7?>4V; B0 C?@02;V==S ;0=FR30<8 ?>AB0G0==S, 707=0;0 7=0G=8E 

7<V= V C4>A:>=0;5=P C?@>4>26 >AB0==VE 45ASB8;VBP. 

' 202232023 @>:0E =0 02B><>1V;P=89 B@0=A?>@B ?@8?040;0 =091V;PH0 

G0AB:0 20=B06=8E ?5@52575=P 2 Є%. *5 ?>SA=RєBPAS 9>3> 3=CG:VABR, 

5D5:B82=VABR 4;S ?5@52575=P =0 :>@>B:V B0 A5@54=V 2V4AB0=V, 0 B0:>6 28A>:8< 

?>?8B>< =0 2=CB@VH=V ?5@52575==S 2A5@548=V :@0W=-G;5=V2 [72]. ' 2023 @>FV 

7030;P=89 >1AS3 20=B06=8E 02B><>1V;P=8E ?5@52575=P 2 Є% A:;02 ?>=04 13,2 

<V;PS@40 B>= V 1857 <V;PS@4V2 B>==>-:V;><5B@V2. !090:B82=VHV <0@H@CB8 

7’є4=C20;8 !V<5GG8=C B0 #>;PIC, �5;P3VR B0 (@0=FVR. 

�0;V7=8G=89 B@0=A?>@B B0:>6 2V4V3@0є 206;82C @>;P, >A>1;82> =0 25;8:8E 

2V4AB0=SE, 0;5 9>3> G0AB:0 1C;0 7=0G=> <5=H>R, =V6 C 02B><>1V;P=>3> 

B@0=A?>@BC [73]. �0;V7=8G=89 B@0=A?>@B C F59 ?5@V>4 ?5@52V7 1;87P:> 390 

<V;PS@4V2 B>==>-:V;><5B@V2, I> AB0=>28BP 1;87P:> 18% 2V4 7030;P=>3> >1AS3C 

20=B06=8E ?5@52575=P 2 Є%. ' 2023 @>FV A?>AB5@V30;>AS =57=0G=5 7=865==S 

>1AS3V2 70;V7=8G=8E 20=B06>?5@52575=P G5@57 7@>AB0==S >?5@0FV9=8E 28B@0B V 

=87:C V=H8E 5:>=><VG=8E G8==8:V2. 

�>4=89 B0 ?>2VB@S=89 B@0=A?>@B 709<0RBP I5 <5=HC G0AB:C @8=:C, 0;5 є 

206;828<8 4;S <V6=0@>4=>W B>@3V2;V =0 25;8:V 2V4AB0=V B0 A?5FV0;V7>20=8E 

?5@52575=P. 

&0:8< G8=><, =091V;PH89 >1AS3 20=B06V2 2 Є% ?5@52>78BPAS 02B><>1V;P=8< 

B@0=A?>@B><. �@C38< 70 >1AS3>< є 70;V7=8G=89 B@0=A?>@B, V FS B5=45=FVS 

715@V30єBPAS ?@>BS3>< >AB0==VE :V;P:>E @>:V2. 

�0 >AB0==V 4204FSBP AV< @>:V2 є2@>?59AP:89 @8=>: 02B><>1V;P=8E 

B@0=A?>@B=8E ?>A;C3 7 20=B06>?5@52575=P ?>ABV9=> 7@>AB0є: 2V4 11,4 <;@4 

B>==>-:V;><5B@V2 (1995 @V: C @0<:0E 27 :@0W=) 4> 13,6 <;@4 B>==>-:V;><5B@V2 

(2022 @V: C @0<:0E Є% (BV 6 27 :@0W=)) [74375]. %;V4 2V47=0G8B8, I> =02VBP 
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COVID-?0=45<VS 2020 @>:C 7=878;0 20=B06>?5@52575==S 40=8< 284>< 

B@0=A?>@BC ;8H5 =0 509 <;= B>==>-:V;><5B@V2 (7 13,527 <;@4 B>==>-:V;><5B@V2 

C 2019 @>FV 4> 13,018 <;@4 B>==>-:V;><5B@V2 C 2020 @>FV) [74]. �0 F59 ?5@V>4 

є2@>?59AP:89 @8=>: 02B><>1V;P=8E B@0=A?>@B=8E ?>A;C3 7 20=B06>?5@52575=P 

AB02 1V;PH 4>ABC?=8< 4;S V=>75<=8E :><?0=V9 (@8A. 2.1). 

 

 

$8A. 2.1. #8B><0 2030 02B>B@0=A?>@B=8E 20=B06>?5@52575=P ?V4?@8є<AB20<8-

=5@57545=B0<8 B0 ?V4?@8є<AB20<8-@57545=B0<8 =0 @8=:C Є%, % 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [74–75] 

 

�0=V, =02545=V 2 ?>40;PH8E 4>A;V465==SE, >E>?;RRBP ?5@52575==S 20=B06V2 

02B><>1V;P=8< B@0=A?>@B>< 70 4>?><>3>R 20=B06=8E 02B>B@0=A?>@B=8E 

70A>1V2, 70@5єAB@>20=8E C :@0W=0E Є% (73V4=> $53;0<5=BC $048 (Є%) № 1172/98 

2V4 25 B@02=S 1998 @>:C). "E0@0:B5@87Cє<> >A=>2=V ;0=:8 ;>3VAB8G=>W A8AB5<8. 
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#5@52575==S 02B><>1V;P=8< B@0=A?>@B>< ?V4?@8є<AB2-=5@57545=BV2 Є%

#5@52575==S 02B><>1V;P=8< B@0=A?>@B>< ?V4?@8є<AB2-@57545=BV2 Є%
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�0 B@84FSBP @>:V2 ?8B><0 2030 20=B06>?5@52575=P V=>75<=8<8 

B@0=A?>@B=8<8 70A>10<8 71V;PH8;0AP 7 19% 4> 34% C 2017 @>FV B0 4> 30% C 

2022 @>FV. �8S2;5=0 B5=45=FVS @>728B:C 40є 7<>3C 7@>18B8 28A=>2>:, I> 

:>=:C@5=FVS 7 1>:C <VAF528E :><?0=V9 =0 40=><C @8=:C ?>A;01;RєBPAS, 7@>AB0є 
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�:9D9?B: E>?489AB 46FBDB@ ;4 [72] 

 

&01;8FS 2.2 

�8EV4=V 40==V 4;S ?@>2545==S :>@5;SFV9=>3> 0=0;V7C 2?;82C G0AB:8 V==>20FV9=> 

0:B82=8E ?V4?@8є<AB2 =0 @57C;PB0B8 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2, I> 

709<0RBPAS 20=B06=8<8 ?5@52575==S<8 

$>:8 

�2B><>1V;P=V 
20=B06=V 

?5@52575==S 70 
@53V>=0<8 

@>720=B065==S, 
B8A. B>== 

�2B><>1V;P=V 
20=B06=V 

?5@52575==S 70 
@53V>=0<8 

@>720=B065==S, 
B8A. B:< 

�2B><>1V;P=V 
20=B06=V 

?5@52575==S 70 
@53V>=0<8 

@>720=B065==S, 
B8A. @59AV2 

$>:8 

+0AB:0 V==>20FV9=> 
0:B82=8E ?V4?@8є<AB2 
C AD5@V ?>HB>28E, 

:C@’є@AP:8E V 5:A?@5A-
A;C61 (CEP) C 

!V<5GG8=V 7 2011 ?> 
2020 @V: 

1 2 3 4 5 6 

2014 172 66 15 2011 23,0 

2015 134 48 11 2012 34,0 

2016 92 35 10 2013 27,0 

2017 73 24 6 2014 31,0 

2018 135 48 10 2015 33,0 

2019 95 38 8 2016 20,5 

2020 125 42 10 2017 25,0 

2021 79 27 6 2018 43,3 

2022 93 30 8 2019 52,9 

2023 168 55 13 2020 24,5 

�:9D9?B: E>?489AB 46FBDB@ ;4 [72, 79] 
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&0:, S: 4> V==>20FV9=> 0:B82=8E ?V4?@8є<AB2 (70 287=0G5==S< Є2@>AB0BC 

[73]) 2V4=>ASBP ?V4?@8є<AB20, S:V CA?VH=> AB2>@8;8 ?@8=09<=V >48= 

V==>20FV9=89 ?@>4C:B ?@>BS3>< B@8@VG=>3> ?5@V>4C. &> 2V4?>2V4=> @57C;PB0B 

2?@>20465==S B56 A;V4 >GV:C20B8 ?@>BS3>< B@8@VG=>3> ?5@V>4C. &><C G0A>289 

@S4 1C2 7AC=CB89 =0 B@8 @>:8. �=0:H5 :06CG8, V==>20FV9=> 0:B82=V 

?V4?@8є<AB20 >B@8<0RBP AB01V;P=89 ?>2=89 @57C;PB0B C 2014 @>FV 2V4 

V==>20FV9, 2?@>20465==S S:8E ?>G0;>AP C 2011 @>FV. #@>2545=89 :>@5;SFV9=89 

0=0;V7 (@8A. 2.6) A2V4G8BP ?@> =0S2=VABP 72’S7:C <V6 0=0;V7>20=8<8 40=8<8. 

 

 

 
$8A. 2.6. $57C;PB0B8 :>@5;SFV9=>3> 0=0;V7C 2?;82C G0AB:8 V==>20FV9=> 

0:B82=8E ?V4?@8є<AB2 (201132020 @>:8) =0 >1AS38 20=B06=8E ?5@52575=P C 

!V<5GG8=V (201432022 @>:8) 

�:9D9?B: E>?489AB 46FBDB@ ;4 [72, 79] 

y = -0,3954x + 47,751

R² = 0,2696

0

20

40

60

20 25 30 35 40 45 50 55 60 65 70

�2B><>1V;P=V 20=B06=V ?5@52575==S 70 @53V>=0<8 
(!V<5GG8=0) @>720=B065==S, B8A. B:<

y = -1,7171x + 48,076

R² = 0,2399

0

20

40

60

4 6 8 10 12 14 16

�2B><>1V;P=V 20=B06=V ?5@52575==S 70 @53V>=0<8 
(!V<5GG8=0) @>720=B065==S, B8A. @59AV2

y = -1,5295x + 164,66

R² = 0,1874

0

50

100

150

200

20,0 25,0 30,0 35,0 40,0 45,0 50,0 55,0

�2B><>1V;P=V 20=B06=V ?5@52575==S 70 @53V>=0<8 
(!V<5GG8=0) @>720=B065==S, B8A. B>==
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�?;82 G0AB:8 V==>20FV9=> 0:B82=8E ?V4?@8є<AB2 ()) =0 @57C;PB0B 4VS;P=>ABV 

B@0=A?>@B=8E ?V4?@8є<AB2 «>1AS3 20=B06=8E ?5@52575=P» ('), I> 28<V@RєBPAS 

C @59A0E B0 B>==0E є ?><V@=8< (2V4?>2V4=> R² = 0,2399 (R = 0,49) B0 R² = 0,1874  

(R = 0,43)). &0:8< G8=><, VA=Cє ?><V@=0 >15@=5=0 ;V=V9=0 :>@5;SFVS <V6 40=8<8 

?>:07=8:0<8. �?;82 G0AB:8 V==>20FV9=> 0:B82=8E ?V4?@8є<AB2 ()) =0 @57C;PB0B 

4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 Є% «>1AS3 20=B06=8E ?5@52575=P» ('), I> 

28<V@RєBPAS C B>==>/:< є ?><VB=VH8< (2V4?>2V4=> R² = 0,2696 (R = 0,52)), VA=Cє 

?><V@=0  >15@=5=0 ;V=V9=0 :>@5;SFVS <V6 40=8<8 ?>:07=8:0<8. 

�=0:H5 :06CG8, G8< 1V;PH5 ?V4?@8є<AB2 2?@>2046CRBP V==>20FV9=V 

@>7@>1:8, B8< <5=H5 @59AV2 2>=8 <0RBP @>18B8, B>== 20=B06C ?5@52>78B8. 

"15@=5=>R є B0:>6 70;56=VABP ?5@52575=8E B>== =0 1 :<. $>73;S=5<> V=HV 

D0:B>@8, I> 2?;820RBP =0 @57C;PB0B82=VABP B@0=A?>@B=8E ?V4?@8є<AB2 2 

0A?5:BV WE V==>20FV9=>W 4VS;P=>ABV. ' ?5@H><C @>74V;V 1C;> 284V;5=> >A=>2=V 

3@C?8 @57C;PB0BV2 2V4 2?@>20465==S V==>20FV9 C AD5@V 20=B06=8E ?5@52575=P 

02B><>1V;P=8< B@0=A?>@B><. �;S E0@0:B5@8AB8:8 ;>3VAB8G=8E A8AB5< Є% 

4>A;V48<> 2?;82 ?>:07=8:V2, I> E0@0:B5@87CRBP V==>20FVW B0 >A=>2=V 

@57C;PB0B8 ?V4?@8є<AB2 B0 45@6028 (B01;. 2.3, B01;. 2.4, @8A. 2.7). 

&01;8FS 2.3 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV >1AS3V2  ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B>< B0 20;>28E 2=CB@VH=VE 28B@0B =0 !���$ =0 

=0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE 

$>:8 
"1AS3V2  ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B:< 

�0;>28E 2=CB@VH=VE 28B@0B =0 !���$ 
=0 =0FV>=0;P=><C B0 @53V>=0;P=><C 

@V2=SE, <;=. є2@> 

2013 12 423 053 241 491,735 

2014 12 640 316 248 550,411 

2015 12 655 191 258 745,819 

2016 12 796 811 265 704,395 

2017 13 241 840 281 437,399 

2018 13 230 394 295 555,346 

2019 13 527 022 311 657,086 

2020 13 018 575 309 443,809 

2021 13 651 391 331 032,137 

2022 13 589 283 354 671,779 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [79–80] 
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$8A. 2.7. �>@5;SFV9=89 0=0;V7 70;56=>ABV >1AS3V2 ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B>< B0 20;>28E 2=CB@VH=VE 28B@0B =0 !���$ =0 

=0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [73, 79–80] 

 

�8EV4=V 40==V 4;S ?@>2545==S 0=0;V7C =02545=V C �>40B:C � (B01;. �.23

�.10, @8A. �.13�.9). � >B@8<0=8E 0=0;VB8G=8E 40=8E (B01;. 2.4) <>6=0 7@>18B8 

28A=>2>:, I> V==>20FVW <0RBP 157?>A5@54=V9 2?;82 =0 5:>=><VG=C B0 A>FV0;P=C 

AD5@8 є2@>?59AP:>3> ACA?V;PAB20 B0 <0RBP 4>2>;V 28A>:V @57C;PB0B8 2 =8E. 

�8B@0B8 =0 !���$ :><5@FV9=8<8 ?V4?@8є<AB20<8, :V;P:VABP ?0B5=BV2 2840=8E 

C :@0W=0E Є%, 71V;PH5==S ?5@A>=0;C =0C:>2>W AD5@8 (5:2V20;5=B ?>2=>W 

709=SB>ABV (�#�)) <0RBP 28A>:89 @V25=P 2?;82C =0 >1AS3 ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B>< C B>==>-:V;><5B@0E B0 709=SBVABP =0A5;5==S Є%. 

#5@5EV4 2V4 >4=>DC=:FV>=0;P=>3> 20=B06=>3> B@0=A?>@BC 4> 

1030B>DC=:FV>=0;P=>3> є @57C;PB0B>< :V;P:>ABV ?0B5=BV2 2840=8E C :@0W=0E Є%. 

 5=H5 =0 F59 @57C;PB0B 2?;820RBP 71V;PH5==S ?5@A>=0;C =0C:>2>W AD5@8 

(5:2V20;5=B ?>2=>W 709=SB>ABV (�#�)) V <0965 =5 2?;820RBP 28B@0B8 =0 !���$ 

:><5@FV9=8<8 ?V4?@8є<AB20<8. 

�=0:H5 :06CG8, >A=>2=0 G0AB8=0 28B@0B =0 !���$ 945 70@07 2 :@0W=0E 

Є2@>A>R7C =5 =0 B5E=VG=V @>7@>1:8, 0 =0 >B@8<0==S 5:>=><VG=8E B0 A>FV0;P=8E 

@57C;PB0BV2. 

y = 0,0781x - 731040

R² = 0,8434

200 000,

220 000,

240 000,

260 000,

280 000,

300 000,

320 000,

340 000,

360 000,

380 000,

12 200 000 12 600 000 13 000 000 13 400 000 13 800 000
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&01;8FS 2.4 

�?;82 D0:B>@V2 (G8==8:V2), I> E0@0:B5@87CRBP V==>20FVW =0 >A=>2=V 2848 

@57C;PB0BV2 2V4 2?@>20465==S V==>20FV9 

�@C?8 @57C;PB0BV2 
#>:07=8:8 V==>20FV9 
(D0:B>@8 2?;82C) 

�>5DVFVє=B 
:>@5;SFVW (R) B0 
IV;P=VABP 72’S7:C 

70 H:0;>R 
+544>:0 

$V2=S==S 
70;56=>ABV 

�:>=><VG=89 (>1AS3 
?5@52575==S 20=B06C 
02B><>1V;P=8< 
B@0=A?>@B><, B>==>-

:V;><5B@8) 

20;>2V 2=CB@VH=V 28B@0B8 =0 
!���$ =0 =0FV>=0;P=><C 
B0 @53V>=0;P=><C @V2=SE, 
<;=. є2@> 

R = 0,9184 

R2 = 0,8434 

�5;P<8 28A>:89 

' = 0,0781x - 
731040 

28B@0B8 =0 !���$ 
:><5@FV9=8<8 
?V4?@8є<AB20<8, <;=. є2@> 

R = 0,856 

R2 = 0,732 

�8A>:89 

' = 
56,325*)-

96096 

:V;P:VABP ?0B5=BV2 2840=8E 
C :@0W=0E Є%, HB 

R = 0,930 

R2 = 0,865 

�5;P<8 28A>:89 

' = 
0,0052*)-

4019,5 

?5@A>=0; =0C:>2>W AD5@8 
(5:2V20;5=B ?>2=>W 
709=SB>ABV (�#�)), >AV1 

R = 0,918 

R2 = 0,843 

�5;P<8 28A>:89 

' = 0,635*)-

0,00006 

%>FV0;P=89 (709=SBVABP 
=0A5;5==S Є%, %) 

28B@0B8 =0 !���$ 
:><5@FV9=8<8 
?V4?@8є<AB20<8, <;=. є2@> 

R = 0,973 

R2 = 0,9475 

�5;P<8 28A>:89 

' = 15154*)-

783225 

:V;P:VABP ?0B5=BV2 2840=8E 
C :@0W=0E Є%, HB 

R = 0,925  

R2 = 0,856 

�5;P<8 28A>:89 

' = 
923,51*)-

696,87 

?5@A>=0; =0C:>2>W AD5@8 
(5:2V20;5=B ?>2=>W 
709=SB>ABV (�#�)), >AV1 

R = 0,974 

R2 = 0,9499 

�5;P<8 28A>:89 

' = 
123157*)-

0,00001 

�:>;>3VG=89 (:V;P:VABP 
28:84V2 CO2, N2O 2 
5:2V20;5=BV CO2, CH4 2 
5:2V20;5=BV CO2, HFC 2 
5:2V20;5=BV CO2, PFC 2 
5:2V20;5=BV CO2, SF6 2 
5:2V20;5=BV CO2, NF3 2 
5:2V20;5=BV CO2) 

28B@0B8 =0 !���$ 
:><5@FV9=8<8 
?V4?@8є<AB20<8, <;=. є2@> 

R = 0,706 

R2 = 0,498 

#><V@=89 

' = -
6,3144*) + 
0,00006 

:V;P:VABP ?0B5=BV2 2840=8E 
C :@0W=0E Є%, HB 

R = 0,552 

R2 = 0,3048 

#><V@=89 

' = -
0,3167*) + 
215881 

?5@A>=0; =0C:>2>W AD5@8 
(5:2V20;5=B ?>2=>W 
709=SB>ABV (�#�)), >AV1 

R = 0,6347 

R2 = 0,4028 

#><V@=89 

' = -
46,081*) + 
0,00007 

&5E=>;>3VG=89 (?5@5EV4 
2V4 
>4=>DC=:FV>=0;P=>3> 
20=B06=>3> B@0=A?>@BC 
4> 
1030B>DC=:FV>=0;P=>3>) 

28B@0B8 =0 !���$ 
:><5@FV9=8<8 
?V4?@8є<AB20<8, <;=. є2@> 

R = 0,283 

R2 = 0,080 

�V4ACB=V9 

' = 10253*)-

299893 

:V;P:VABP ?0B5=BV2 2840=8E 
C :@0W=0E Є%, HB 

R = 0,897 

R2 = 0,804 

�8A>:89 

' = 
1666,2*)-

31776 

?5@A>=0; =0C:>2>W AD5@8 
(5:2V20;5=B ?>2=>W 
709=SB>ABV (�#�)), >AV1 

R = 0,348 

R2 = 0,121 

#><VB=89 

' = 
102575*)-

0,000001 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [73, 79–80] 
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�:>;>3VG=V @57C;PB0B8 ?><V@=> ?>2’S70=V 7 V==>20FV9=8<8 @>7@>1:0<8. *5 

?>SA=RєBPAS B8<, I> 2 Є2@>?V (=0 2V4<V=C 2V4 %,� B0 �8B0R) 02B><>1V;P=89 

B@0=A?>@B 28:>@8AB>2Cє 4283C=8 2=CB@VH=P>3> 73>@0==S. "A=>2=0 G0AB8=0 

V==>20FV9 A?@S<>20=0 1V;PH5 =0 >?B8<V70FVR @>1>B8 B@0=A?>@B=8E ?V4?@8є<AB2, 

AB2>@5==S V==>20FV9=8E ;>3VAB8G=8E F5=B@V2 B0 <5@56, 745H52;5==S ?5@52575==S 

20=B06C. �;5, 2 B>9 65 G0A, C :@0W=0E Є2@>A>R7C 4Vє %B@0B53VS AB0;>3> @>728B:C, 

S:0 7>1>2’S7Cє ;>3VAB8G=V :><?0=VW A?@8SB8 4>AS3=5==R 17 *%$, A5@54 S:8E V 

4>B@8<C20B8AS ?52=8E =>@< I>4> 28:84V2 C"2 B0 2V4?>2V40;P=> AB028B8AP 4> 

=02:>;8H=P>3> A5@54>28I0. �45W FVєW AB@0B53VW 2V4>1@065=V C >A=>2=8E 4>:C<5=B0E 

""!, V =87:0 :@0W=, 2:;RG0RG8 :@0W=8 Є2@>?59AP:>3> %>R7C, V=B53@C20;8 WE C A2>W 

?>;VB8G=V B0 5:>=><VG=V A8AB5<8. %B@0B53VS AB0;>3> @>728B:C A?@S<>20=0 =0 B5, 

I>1 283@0;8 2AV: 1V7=5A, ACA?V;PAB2> B0 =02:>;8H=є A5@54>28I5. 

#@>BS3>< >AB0==P>3> 45ASB8@VGGS >A>1;82C C203C C AD5@V ;>3VAB8:8 

?@825@B0є B5, S: 70157?5G8B8 AB0;C @50;V70FVR B>20@>?>B>:C. $50;V70FVS 

B>20@=8E ?>B>:V2 ?V4B@8<CєBPAS G8A;5==8<8 ;>3VAB8G=8<8 4VS<8, B0:8<8 S: 

B@0=A?>@BC20==S, ?5@520=B065==S, A:;04C20==S, >1@>1:0 B>20@V2, :><?;5:BC20==S 

70<>2;5=P B>I>. #;0=C20==S ABV9:8E ;>3VAB8G=8E A8AB5< є =5>1EV4=>R C<>2>R 

4;S AB0;>W @50;V70FVW B>20@=8E ?>B>:V2 B0 4>AS3=5==S AB0;>3> @53V>=0;P=>3> B0 

<VAF52>3> @>728B:C [81]. 

�>=F5?FVS AB0;>3> @>728B:C >AB0==V 45ASB8@VGGS AB0;0 >A=>2=>R A2VB>2>W 

5:>=><V:8 V 40є A2>W @57C;PB0B8. /: 265 707=0G0;>AP C ?5@H><C @>74V;V, AB0;89 

@>728B>: =5 <>6;8289 157 V==>20FV9 V >FV=:8 WE 2?;82C =0 5:>=><V:C 2 FV;><C B0 

=0 ;>3VAB8G=V A8AB5<8 B@0=A?>@B=>W 30;C7V 7>:@5<0. �?@>20465==S V==>20FV9 2 

;>3VAB8G=V A8AB5<8 B@0=A?>@B=>W 30;C7V A?@8Sє @50;V70FVW FV;59 AB0;>3> 

@>728B:C (@8A 2.8). 

%0<5 B><C 40=5 4>A;V465==S AD>:CA>20=5 =0 >FV=R20==V @57C;PB0B82=>ABV 

V==>20FV9 =5 BV;P:8 G5@57 <0:A8<V70FVR ?@81CB:C, <V=V<V70FVR 28B@0B, 

?V428I5==S :>=:C@5=B>A?@><>6=>ABV B0 S:>ABV B>20@V2 V ?>A;C3, ?V428I5==S 

5D5:B82=>ABV @>1>B8 B0 040?B0FVW 4> 7>2=VH=VE 28:;8:V2, 0;5 V G5@57 4>AS3=5==S 

*V;59 AB0;>3> @>728B:C. 
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$8A. 2.8. �?;82 V==>20FV9=>3> @>728B:C B@0=A?>@B=>W 30;C7V =0 4>AS3=5==S *V;59 AB0;>3> @>728B:C  

�:9D9?B: DB;DB5?9AB 46FBDB@ ;4 [82–89] 
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�> B0:8E *V;59 =0;560BP: 

 AB2>@5==S ABV9:>W V=D@0AB@C:BC@8, A?@8S==S 2A5>E>?;RRGV9 V AB0;V9 

V=4CAB@V0;V70FVW B0 V==>20FVS< (*V;P 9),  

 A?@8S==S 157?5@5@2=><C, 2A5>E>?;RRG><C V AB0;><C 5:>=><VG=><C 

7@>AB0==R, ?>2=V9 V ?@>4C:B82=V9 709=SB>ABV B0 3V4=V9 ?@0FV 4;S 2AVE (*V;P 8),  

 70157?5G5==S 4>ABC?C 2AVE ;R459 4> ?@89=SB=8E 70 FV=>R, =04V9=8E, 

AB0;8E V ACG0A=8E 465@5; 5=5@3VW» (*V;P 7), 

 268BBS =52V4:;04=8E 70E>4V2 I>4> 1>@>BP18 7V 7<V=>R :;V<0BC B0 WW 

=0A;V4:0<8 (*V;P 13),  

 715@565==S B0 AB0;5 28:>@8AB0==S >:50=V2, <>@V2 V <>@AP:8E @5AC@AV2 

2 V=B5@5A0E AB0;>3> @>728B:C (*V;P 14),  

 70E8AB V 2V4=>2;5==S 5:>A8AB5< ACHV B0 A?@8S==S WE @0FV>=0;P=><C 

28:>@8AB0==R, @0FV>=0;P=5 ;VA>:>@8ABC20==S, 1>@>BP10 7 >?CAB5;R20==S<, 

?@8?8=5==S B0 ?>25@=5==S =0704 ?@>F5AC 453@040FVW 75<5;P V 7C?8=5==S 2B@0B8 

1V>@V7=><0=VBBS (*V;P 15). 

#>є4=CRG8 AB@C:BC@=V G0AB8=8 ;>3VAB8G=>W A8AB5<8, FV;V AB0;>3> 
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88

�=0;V7 ?’SB8 =09:@0I8E :><?0=V9 70 >AB0==V ?’SBP @>:V2 (201932023 @>:8) 

?>:07Cє, I> =02VBP 2 C<>20E 2V9=8 FV :><?0=VW =5 BV;P:8 715@53;8, 0 9 ?V428I8;8 

@>7<V@ 0:B82V2, 4>E>4V2 B0 7>1>2’S70=P (@8A. 2.9). *5 =0A;V4:8 70AB>AC20==S 

AB@0B53VW AB0;>3> @>728B:C =0 0=0;V7>20=8E ?V4?@8є<AB20E.  

�;S 4>A;V465==S ?@>2V4=8E B@0=A?>@B=8E ?V4?@8є<AB2 I>4> >B@8<0=8E 

@57C;PB0BV2 4>FV;P=> 28:>@8AB>2C20B8 @59B8=3>2C >FV=:C <0B@8G=8< <5B>4><. 

�B0?8 70AB>AC20==S <0B@8G=>3> <5B>4C:  

�B0? 1. �87=0G5==S >FV=>G=8E ?>:07=8:V2 B0 D>@<C20==S <0B@8FV 

28EV4=8E 40=8E (i=1, 2, ..., n). ' FV9 B01;8FV @S4:8 ?@54AB02;SRBP =><5@8 A8AB5< 

(i=1,2,...,n), 0 AB>2?FV 3 =><5@8 ?>:07=8:V2 (j=1,2,...,m) (B01;. 2.7). 

�B0? 2. ' :>6=><C AB>2?FV 287=0G0єBPAS <0:A8<0;P=89 5;5<5=B, S:89 

?@89<0єBPAS 70 >48=8FR. #>BV< 2AV 5;5<5=B8 FP>3> AB>2?FS ÿÿĀ  4V;SBPAS =0 

<0:A8<0;P=89 5;5<5=B 5B0;>==>W A8AB5<8 max ÿÿĀ , CB2>@RRG8 <0B@8FR 
AB0=40@B87>20=8E :>5DVFVє=BV2 �ÿĀ. 

�B0? 3. �AV 5;5<5=B8 <0B@8FV ?V4=>ASBPAS 4> :204@0BC. /:I> 7=0GCIVABP 

?>:07=8:V2, I> A:;040RBP <0B@8FR, @V7=0, B> :>6=><C ?>:07=8:C ?@8A2>RєBPAS 

203>289 :>5DVFVє=B k, S:89 287=0G0єBPAS 5:A?5@B=8< H;SE><. 

$59B8=3>20 >FV=:0 4;S :>6=>W A8AB5<8 287=0G0єBPAS 70 D>@<C;>R: 

     2 2 2

1 1 2 2
.j j n njR k x k x k x                                 (2.1) 

�B0? 4. "B@8<0=V @59B8=3>2V >FV=:8 ýĀ  @>7<VI0RBPAS 2 ?>@S4:C 

7<5=H5==S G8 71V;PH5==S, I> 70;568BP 2V4 5:>=><VG=>3> 7<VABC ?>:07=8:V2, I> 

A:;040RBP @59B8=3 (B01;. 2.8). 

#@>2545=89 0=0;V7 3>2>@8BP ?@> B5, I> ;V48@CRGV ?>78FVW C @59B8=3C 7 

25;8:8< 2V4@82>< <0є :><?0=VS «!>20 #>HB0», C 2023 @>FV 2>=0 >B@8<0;0 

3967156 B8A. 3@=. 

"AB0==є <VAF5 709<0є &"� "$���! '�$��!�" (Raben Ukraine), C 2023 

@>FV FS :><?0=VS >B@8<0;0 71CB:8 23751 B8A. 3@=., B0 =09<5=H89 @59B8=3 A5@54 

?’SB=04FSB8 0=0;V7>20=8E ?V4?@8є<AB2. 
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�=0;V7 48=0<V:8 @57C;PB0BV2 2?@>20465==S V==>20FV9 ?@>2V4=8E B@0=A?>@B=8E 
?V4?@8є<AB2 ?@>BS3>< 201932023 @>:V2. �8EV4=V 40==V 4;S ?@>2545==S 

@59B8=3>2>W >FV=:8 254CG8E ?V4?@8є<AB2 B@0=A?>@B=>W 30;C7V 

№ 
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70
A>
1V
2 

1 

&"� <!>20 #>HB0=  
(?0;5B=89 =0?@S<>:) 5,02 3,47 1,07 2,08 1,16 1,05 1,49 

2 

�# "(  �"��%&�� 
�!�#$"" (FM Logistic) 1,41 1,67 1,20 1,27 1,09 1,27 1,33 

3 

�# "�.!� � !����Ь" 
(Kuehne+Nagel) 

1,23 0,89 1,30 1,19 1,19 1,04 1,60 

4 

&"� "��"�Ь �"��%&��%" 
(Ekol Logistics) 

4,59 1,38 1,10 0,81 1,07 0,84 1,41 

5 

&"� "$���! '�$��!�" 
(Raben Ukraine) 

-0,20 1,30 1,21 1,21 1,10 1,23 1,18 

6 

Business Group Logistics 

(3@C?0 :><?0=V9) 1,48 1,25 0,98 1,28 1,96 1,18 1,26 

7 

&"� <�"$%�= Pakline 
Logistics (3@C?0 :><?0=V9) 1,29 1,33 1,15 1,15 1,90 0,97 1,14 

8 DSV (3@C?0 :><?0=V9) 1,52 1,91 1,18 1,21 2,09 0,80 1,12 

9 

&"� "��  ��$ 
('�(�� �!&" 
(ZAMMLER) 

0,59 4,32 1,20 1,26 1,49 3,73 1,14 

10 

UVK (&"� "'�� 
�����" #�!&") 1,90 1,02 1,28 1,14 2,15 1,85 1,26 

11 

Quehenberger Logistics 

(3@C?0 :><?0=V9) 1,19 1,09 1,10 0,74 1,76 1,09 1,13 

12 &"� «DHL Ukraine» 0,82 0,99 1,38 1,41 1,03 1,72 1,17 

13 

DB Schenker Ukraine (3@C?0 
:><?0=V9) 2,46 1,23 0,97 1,22 1,35 1,99 1,64 

14 

GEFCO Ukraine (?@8410=0 
CEVA Logistics) 

2,03 1,65 1,61 1,73 2,01 1,23 1,25 

15 

&"� "��!�� 
�"���%&��%" 1,06 1,76 1,23 1,35 1,09 0,60 1,23 

�:9D9?B: DB;D4IB64AB 46FBDB@ ;4 [97] 

 

�;S E0@0:B5@8AB8:8 270є<>72'S7:C <V6 @59B8=3>< (ýĀ ) B0 ?@81CB:>< 70 
2023 @V: 0=0;V7>20=8E B@0=A?>@B=8E ?V4?@8є<AB2 B0 287=0G5==S >A=>2=8E 

B5=45=FV9 2 ;>3VAB8G=><C A5:B>@V ':@0W=8, ?@>2545=89 :>@5;SFV9=89 (@8A. 2.10) 

B0 :;0AB5@=89 0=0;V7. 
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&01;8FS 2.8 

$59B8=3>20 >FV=:0 ?@>2V4=8E B@0=A?>@B=8E ?V4?@8є<AB2 70 201932023 @>:8. 

�8EV4=V 40==V 4;S :;0AB5@=>3> 0=0;V7C 

#V4?@8є<AB20 $59B8=3 (Rj)  VAF5 #@81CB>: 2023 @V:, B8A. 
3@= 

&"� <!>20 #>HB0=  (?0;5B=89 =0?@S<>:) 2,132 1 3967156 

GEFCO Ukraine (?@8410=0 CEVA Logistics) 1,925 2 8406 

DSV (3@C?0 :><?0=V9) 1,773 3 84727 

&"� "��"�Ь �"��%&��%" (Ekol Logistics) 1,750 4 119367 

&"� "��!�� �"���%&��%" 1,742 5 87454 

&"� "��  ��$ ('�(�� �!&" 
(ZAMMLER) 

1,710 6 2963 

UVK (&"� "'�� �����" #�!&") 1,681 7 188842 

�# "�.!� � !����Ь" (Kuehne+Nagel) 1,635 8 82 119 

&"� <�"$%�= Pakline Logistics (3@C?0 
:><?0=V9) 1,622 9 76000 

Business Group Logistics (3@C?0 :><?0=V9) 1,614 10 967787 

DB Schenker Ukraine (3@C?0 :><?0=V9) 1,588 11 113494 

�# "(  �"��%&�� �!�#$"" (FM Logistic) 1,514 12 100122 

Quehenberger Logistics (3@C?0 :><?0=V9) 1,469 13 645621 

&"� «DHL Ukraine» 1,463 14 14699 

&"� "$���! '�$��!�" (Raben Ukraine) 1,419 15 -23 751 

�:9D9?B: DB;D4IB64AB 46FBDB@ ;4 [97] 
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?@>2V4=8E B@0=A?>@B=8E ?V4?@8є<AB2 70 201932023 @>:8 
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�030;><, VA=Cє ?>78B82=0 :>@5;SFVS <V6 @59B8=3>< V ?@81CB:><. �><?0=VW 

7 28A>:8< @59B8=3><, S: ?@028;>, <0RBP 28A>:89 ?@81CB>:. "4=0:, F5 =5 

01A>;RB=5 ?@028;>, =0S2=89 ?><VB=89 72’S7>: (R2 = 0,39, 0 R = 0,62), V 45S:V 

:><?0=VW 7 28A>:8< @59B8=3>< <0RBP =86G89 ?@81CB>:, I> <>65 2:07C20B8 =0 

@V7=V AB@0B53VW 1V7=5AC 01> V=HV D0:B>@8 5D5:B82=>ABV. 

�;S 28S2;5==S AE>68E AB@0B53V9 B0 H01;>=V2 C 2?@>20465==V V==>20FV9 =0 

?V4?@8є<AB20E ?@>2545=89 :;0AB5@=89 0=0;V7. �;0AB5@=89 0=0;V7 4>?><030є 

@>7C<VB8 AB@C:BC@C 40=8E, 284V;SB8 ?@8E>20=V 70:>=><V@=>ABV B0 ?@89<0B8 

1V;PH >1�@C=B>20=V @VH5==S =0 >A=>2V 28S2;5=8E 3@C? G8 :;0AB5@V2. 

!0 >A=>2V 40=8E B01;8FV 2.8 70 @59B8=3>< B0 @>7<V@>< ?@81CB:C C 2023 

@>FV 1C;0 ?@>2545=0 :;0AB5@V70FVS ?V4?@8є<AB2 (4>40B>: �). 

' @57C;PB0BV ?@>2545=>3> 0=0;V7C >B@8<0;8 3 :;0AB5@8 (B01;. 2.9): 

 S(1), 

 S(2,6,14,15,3,8,5,9,4,11,12,7), 

 S(10,13). 

 

&01;8FS 2.9 

$57C;PB0B8 :;0AB5@=>3> 0=0;V7C ?’SB=04FSB8 ?@>2V4=8E B@0=A?>@B=8E 

?V4?@8є<AB2.  0B@8FS 2V4AB0=V 

№ ?/? 1 
2, 6, 14, 15, 3, 8, 5, 9, 4, 

11, 12, 7 
10,13 

1 0 3990907 3321534.765 

2, 6, 14, 15, 3, 8, 5, 9, 4, 11, 

12, 7 
3990907 0 991537.972 

10,13 3321534.765 991537.972 0 

�:9D9?B: DB;D4IB64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [97] ; 

6<>BD<EF4AAO@ CDB7D4@< STATISTICA 10.0 

 

$57C;PB0B8 Vє@0@EVG=>W :;0A8DV:0FVW >1'є:BV2 ?>40=> =0 @8A. 2.11 C 283;S4V 

45=4@>3@0<8. 
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"E0@0:B5@87C202H8 :;0AB5@8 >B@8<Cє<> B@8 4Vє2V AB@0B53VW 2?@>20465==S 

V==>20FV9 B0 @50;V70FVW *V;59 AB0;>3> @>728B:C 2 ':@0W=V (B01;. 2.10). 

$50;V70FVS ?5@H>W AB@0B53VW >4=8< 7 0=0;V7>20=8E ?V4?@8є<AB2 2:07Cє =0 

D>:CAC20==S =0 4>23>AB@>:>289 AB0;89 @>728B>:, V=25AB8FVW 2 B5E=>;>3VW B0 

V==>20FVW, I> <>6CBP 70157?5G8B8 :>=:C@5=B=V ?5@52038 B0 28A>:V ?@81CB:8. 

$50;V70FVS 4@C3>W AB@0B53VW =091V;PH>R :V;P:VABR ?V4?@8є<AB2 2:07Cє =0 

?@03=5==S 4>AS3B8 30@<>=VW <V6 5:>=><VG=>R 5D5:B82=VABR B0 AB0;8< 

@>728B:><. *V ?V4?@8є<AB20 0:B82=> 2?@>2046CRBP V==>20FVW, 0;5 7 C@0EC20==S< 

WE :><5@FV9=>W 4>FV;P=>ABV. 

 

 

$8A. 2.11. �5=4>3@0<0 :;0AB5@=>3> 0=0;V7C ?’SB=04FSB8 ?@>2V4=8E B@0=A?>@B=8E 

?V4?@8є<AB2 70 7<V=0<8 @57C;PB0BV2 2?@>20465==S V==>20FV9 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [97] ; 

6<>BD<EF4AAO@ CDB7D4@< STATISTICA 10.0 

 

$50;V70FVS B@5BP>W AB@0B53VW A2V4G8BP ?@> B5, I> FV ?V4?@8є<AB20 

>@Vє=BCRBPAS ?5@5206=> =0 H284:5 >B@8<0==S ?@81CB:V2, 2?@>2046CRG8 

V==>20FVW ;8H5 B>4V, :>;8 2>=8 157?>A5@54=P> A?@8SRBP 71V;PH5==R 4>E>4V2. *5 
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<>65 1CB8 283V4=8< C :>@>B:>AB@>:>2V9 ?5@A?5:B82V, 0;5 =5 70157?5GCє 

4>23>AB@>:>28E :>=:C@5=B=8E ?5@5203. 

 

&01;8FS 2.10 

$57C;PB0B8 :;0AB5@=>3> 0=0;V7C ?’SB=04FSB8 ?@>2V4=8E B@0=A?>@B=8E 

?V4?@8є<AB2 70 7<V=0<8 @57C;PB0BV2 2?@>20465==S V==>20FV9 

№ ?/? !0720 ?V4?@8є<AB20 "A=>2=V E0@0:B5@8AB8:8 :;0AB5@C 2 @>7@V7V 7<V=8 
@57C;PB0BV2 2?@>20465==S V==>20FV9 

1 
<!>20 #>HB0= (?0;5B=89 
=0?@S<>:) 

#V4?@8є<AB2> <0є =0928IV9 @59B8=3 70 
@57C;PB0B0<8  2?@>20465==S V==>20FV9 B0 =0928IV9 
@V25=P ?@81CB:C C 2023 @>FV.  
%B@0B53VS 1: ;V45@ ?> 2?@>20465==R V==>20FV9 
@V7=8E 284V2 =0 2AVE ;0=:0E ;>3VAB8G=>W A8AB5<8. 
"E>?;RRBPAS <0965 2AV *V;V AB0;>3> @>728B:C. 
*R AB@0B53VR @50;V7CRBP >4=5 7 0=0;V7>20=8E 
?V4?@8є<AB2 

2, 6, 14, 15, 

3, 8, 5, 9, 

12, 4, 11, 7 

GEFCO Ukraine (?@8410=0 
CEVA Logistics), DSV 

(3@C?0 :><?0=V9), &"� 
"��"�Ь �"��%&��%" 
(Ekol Logistics), &"� 
"��!�� �"���%&��%", 
&"� "��  ��$ 
('�(�� �!&" 
(ZAMMLER), UVK (&"� 
"'�� �����" #�!&"), 
�# "�.!� � !����Ь" 
(Kuehne+Nagel), &"� 
<�"$%�= Pakline Logistics 
(3@C?0 :><?0=V9), DB 
Schenker Ukraine (3@C?0 
:><?0=V9), �# "(  
�"��%&�� �!�#$"" (FM 
Logistic), &"� «DHL 
Ukraine», &"� "$���! 
'�$��!�" (Raben 
Ukraine) 

#V4?@8є<AB20 <0RBP A5@54=V9 B0 28A>:89  @59B8=38 
70 @57C;PB0B0<8 2?@>20465==S V==>20FV9 B0 28A>:89 
V A5@54=V9 @V25=P ?@81CB:C C 2023 @>FV. 
%B@0B53VS 2: 10;0=AC20==S <V6 4>AS3=5==S< *V;59 
AB0;>3> @>728B:C B0 :><5@FV9=>R 283>4>R 4;S 
?V4?@8є<AB20.  
*R AB@0B53VR @50;V7CRBP =091V;PH0 :V;P:VABP 7 
0=0;V7>20=8E ?V4?@8є<AB2. 

10, 13 

Business Group Logistics 

(3@C?0 :><?0=V9) 
Quehenberger Logistics 

(3@C?0 :><?0=V9) 

#V4?@8є<AB20 <0RBP 4C65 =87P:89 @59B8=3 70 
@57C;PB0B0<8 2?@>20465==S V==>20FV9 B0 4C65 
28A>:89 @V25=P ?@81CB:C C 2023 @>FV. 
%B@0B53VS 3: 7>A5@5465==S =0 :><5@FV9=V9 283>4V. 
�==>20FVW 2?@>2046CRBPAS 70 C<>28 >B@8<0==S 
5:>=><VG=8E @57C;PB0BV2 

*R AB@0B53VR @50;V7CRBP 420 7 0=0;V7>20=8E 
?V4?@8є<AB2 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V DB;D4IGA>B6<I 84A<I F45?. 2.9 
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$>73;S=C2H8 AB@0B53VW 2?@>20465==S V==>20FV9 2 ;>3VAB8G=C 4VS;P=VABP 

B@0=A?>@B=8E ?V4?@8є<AB2, <>6=0 7@>18B8 28A=>2>:, I> :>6=0 7 =8E <0є A2>W 

>A>1;82>ABV B0 ?V4E>48 4> 4>AS3=5==S CA?VEC. #V4?@8є<AB20, S:V >1@0;8 H;SE 

2A51VG=8E V==>20FV9 V AB0;>3> @>728B:C, B0:V S: «!>20 #>HB0», 45<>=AB@CRBP 

28A>:V @57C;PB0B8 B0 7=0G=V ?@81CB:8. �=HV ?V4?@8є<AB20 10;0=ACRBP <V6 

:><5@FV9=>R 283>4>R B0 4>AS3=5==S< FV;59 AB0;>3> @>728B:C, 4>AS30RG8 

28A>:8E V A5@54=VE ?>:07=8:V2. � =0@5HBV, 45S:V :><?0=VW >@Vє=BCRBPAS 

?5@5206=> =0 ?@81CB:>2VABP, 2?@>2046CRG8 V==>20FVW ;8H5 70 C<>28 

>B@8<0==S 5:>=><VG=8E @57C;PB0BV2. 

"4=0: 2?@>20465==S V==>20FV9=8E AB@0B53V9 =5A5 7 A>1>R ?52=V @878:8, S:V 

<>6CBP 2?;820B8 =0 WE CA?VH=VABP B0 @57C;PB0B82=VABP. &><C 206;82> B0 4>FV;P=> 

>FV=:C V==>20FV9 ?>G0B8 A0<5 7 0=0;V7C @878:V2, ?>2’S70=8E 7 V==>20FV9=>R 

4VS;P=VABR, I>1 =0C:>2> >1�@C=BC20B8 @VH5==S I>4> 2?@>20465==S =>28E 

=0?@S<:V2 V==>20FV9=>W 4VS;P=>ABV, 70157?5G8B8 AB01V;P=89 @>728B>: ?V4?@8є<AB20 

B0 <V=V<V7C20B8 <>6;82V =530B82=V =0A;V4:8. "FV=:0 @878:V2 V==>20FV9 є :;RG>28< 

5B0?>< 2 C?@02;V==V V==>20FV9=>R 4VS;P=VABR, 0465 4>72>;Sє =5 BV;P:8 ?5@5410G8B8 

<>6;82V B@C4=>IV, 0;5 9 ?V43>BC20B8AS 4> =8E. 

 

2.3. �><?;5:A=0 >FV=:0 @878:V2 B0 V=25AB8FV9 ?@8 2?@>20465==V 
V==>20FV9 

 

"FV=:0 @878:V2 V==>20FV9 ?5@5410G0є V45=B8DV:0FVR, 0=0;V7 V :>=B@>;P 

?>B5=FV9=8E ?@>1;5<, I> <>6CBP 28=8:=CB8 ?V4 G0A 2?@>20465==S 

=>2>22545=P. "FV=:0 F8E @878:V2 4>?><030є :5@V2=8FB2C ?V4?@8є<AB20 

?@89<0B8 72065=V @VH5==S I>4> 2?@>20465==S V==>20FV9=8E ?@>є:BV2, 

287=0G0B8 ?@V>@8B5B=V =0?@S<:8 @>728B:C B0 @>7@>1;SB8 ?;0=8 4V9 =0 28?04>: 

28=8:=5==S =5?5@5410GC20=8E A8BC0FV9. &0:8< G8=><, A8AB5<=89 ?V4EV4 4> 

C?@02;V==S @878:0<8 V==>20FV9 A?@8Sє ?V428I5==R WE @57C;PB0B82=>ABV B0 

70157?5G5==R ABV9:>3> 7@>AB0==S ?V4?@8є<AB20 2 C<>20E ACG0A=>3> @8=:>2>3> 

A5@54>28I0. 
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"FV=:0 @878:V2 V==>20FV9 є 1030B>ABC?5=528< ?@>F5A><, S:89 2:;RG0є 

:V;P:0 :;RG>28E 5B0?V2 (@8A. 2.12): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 2.12  5B>48G=89 ?V4EV4 4> >FV=:8 9<>2V@=>ABV 28=8:=5==S B0 2?;82C 

:>6=>3> V45=B8DV:>20=>3> @878:C V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V 8:9D9? [98–101] 

�87=0G5==S ?5@5;V:C <>6;828E @878:V2 V==>20FV9=>3> @>728B:C 
;>3VAB8G=>W 4VS;P=>ABV

�45=B8DV:0FVS @878:V2 V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 
B@0=A?>@B=8E ?V4?@8є<AB2 

�:A?5@B=0 >FV=:0 B0 287=0G5==S 9<>2V@=>ABV =0AB0==S :>6=>3> 
V45=B8DV:>20=>3> @878:C B0 9>3> 2?;82C 

"FV=:0 A5@54=P>3> ABC?5=S C73>465=>ABV 4C<>: CAVE 5:A?5@BV2. 
$>7@0EC=>: :>5DVFVє=B0 :>=:>@40FVW: 

 
45 n - :V;P:VABP D0:B>@V2; m - :V;P:VABP 5:A?5@BV2; S- 2V4E8;5==S AC<8 2V4 

A5@54=P>W AC<8; Ti - @57C;PB0B8 ?@><V6=8E @>7@0EC=:V2. 

 
45 LV 4 :V;P:VABP 3@C? 72’S70=8E (>4=0:>28E) @0=3V2 2 >FV=:0E V-3> 5:A?5@B0;   
tl 4 :V;P:VABP 72’S70=8E @0=3V2 C :>6=V9 3@C?V 4;S V-3> 5:A?5@B0.

�=0GCIVABP :>5DVFVє=B0 :>=:>@40FVW ?5@52V@SєBPAS 70 :@8B5@Vє< #V@A>=0 (�2  ). 

$>7@0EC=:>25 7=0G5==S :@8B5@VS #V@A>=0 ?>@V2=RєBPAS 7 B01;8G=8<: �2 = þ12 × ÿĀ(Ā + 1) + 1Ā 2 1 × ∑ ÿÿ

#@>2545==S >FV=:8 9<>2V@=>ABV B0 2?;82C @878:C.  
�@C?C20==S @878:V2 70 ABC?5=5< 9<>2V@=>ABV B0 2?;82C. 



96

 V45=B8DV:0FVS @878:V2 2 70;56=>ABV 2V4 V==>20FVW B0 ;0=:8 ;>3VAB8G=>W 

A8AB5<8; 

 71V@ V=D>@<0FVW ?@> 2AV 0A?5:B8 V==>20FV9=>3> ?@>є:BC, 2:;RG0RG8 

DV=0=A>2V, B5E=>;>3VG=V, @8=:>2V, >?5@0FV9=V, @53C;SB>@=V B0 @5?CB0FV9=V G8==8:8; 

 287=0G5==S ?>B5=FV9=8E @878:V2, I> <>6CBP 28=8:=CB8 =0 :>6=><C 

5B0?V 2?@>20465==S V==>20FVW; 

 >FV=:0 9<>2V@=>ABV 28=8:=5==S :>6=>3> V45=B8DV:>20=>3> @878:C B0 

>FV=:0 2?;82C :>6=>3> ?>B5=FV9=>3> @878:C =0 @57C;PB0B8 2?@>20465==S 

V==>20FV9. 

%B2>@5==S <0B@8FV @878:V2, 45 :>65= @878: >FV=RєBPAS 70 42><0 

?0@0<5B@0<8 3 9<>2V@=VABR B0 2?;82><. *5 4>?><>65: 

 2V7C0;V7C20B8 =091V;PH :@8B8G=V @878:8; 

 287=0G8B8 :@8B8G=V @878:8 B0 28S28B8 ?@V>@8B5B=VABP @878:V2 =0 

>A=>2V WE 9<>2V@=>ABV B0 2?;82C; 

 @>7?>4V;8B8 @878:8 =0 :0B53>@VW (28A>:89, A5@54=V9, =87P:89 

?@V>@8B5B) 4;S ?>40;PH>W >1@>1:8; 

 4;S :>6=>3> :@8B8G=>3> @878:C @>7@>18B8 AB@0B53VR <V=V<V70FVW 01> 

C=8:=5==S. *5 <>6CBP 1CB8 ?@525=B82=V 70E>48, ?;0=8 4V9 =0 28?04>: 

28=8:=5==S @878:C 01> @575@2=V ?;0=8; 

 =0 >A=>2V AB@0B53V9 <V=V<V70FVW AB2>@8B8 AB@0B53VW C?@02;V==S. #@8 

=5>1EV4=>ABV @>7@>18B8 B0:>6 040?B0FV9=V 70E>48 4;S AB@0B53VW C?@02;V==S 

@878:0<8 =0 >A=>2V =>28E 40=8E B0 7<V= C V==>20FV9=><C ?@>5:BV. 

"FV=:0 9<>2V@=>ABV 28=8:=5==S :>6=>3> V45=B8DV:>20=>3> @878:C 

4>FV;P=> ?@>2>48B8 5:A?5@B=8< <5B>4>< 7 >3;S4C =0 E0@0:B5@8AB8:C 

B@0=A?>@B=>3> ?V4?@8є<AB20 B0 ;0=:8 ;>3VAB8G=>W A8AB5<8. 

�;S @0=6C20==S >7=0: 28:>@8AB>2C202AS <5B>4 �5;PDV. *59 <5B>4 

107CєBPAS =0 5:A?5@B=8E >FV=:0E, S:V 2V4>1@060RBP 70:>=><V@=>ABV ?52=8E S28I 

B0 ?@>F5AV2. �V= ?5@5410G0є V=482V4C0;P=5 >?8BC20==S 5:A?5@BV2, S:5 70728G09 

?@>2>48BPAS C D>@<V 0=:5BC20==S. �:A?5@B8 =040RBP ?8AP<>2V 2V4?>2V4V =0 

?8B0==S, I> <VABSBPAS C A?5FV0;P=> @>7@>1;5=8E 0=:5B0E. 
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"?8BC20==S ?@>2>48BPAS 0=>=V<=>, I>1 C=8:=CB8 2?;82C <V6 5:A?5@B0<8 

B0 70157?5G8B8 =570;56=VABP WE=VE >FV=>:. �0 @57C;PB0B0<8 0=:5BC20==S 

?@>2>48BPAS AB0B8AB8G=0 >1@>1:0 10;P=8E >FV=>:. �;S :><?;5:A=>W >FV=:8 

9<>2V@=>ABV 28:>@8AB>2CєBPAS H:0;0 2V4 0 4> 1 10;C, 45 0 10;V2 2V4ACB=VABP 

@878:C, 0 1 10; 3 100% 9<>2V@=VABP =0AB0==S @878:C. �V4?>2V4=>, =0928I89 10; 

E0@0:B5@8AB8:8 ?VA;S >FV=:8 5:A?5@BV2 4>@V2=Rє 1 10;, 0 =09<5=H89 3 0 10;V2. 

#5@H89 5B0? AB0B8AB8G=>W >1@>1:8 40=8E 5:A?5@B=>3> >?8BC20==S 

2:;RG0є D>@<C20==S <0B@8FV 10;V2 =0 >A=>2V >FV=>: 2 0=:5B0E. !0ABC?=89 5B0? 

?>;S30є 2 ?5@5B2>@5==V <0B@8FV 10;V2 C <0B@8FR @0=3V2. !09V<>2V@=VH><C 

@878:C ?@8A2>RєBPAS @0=3 №1, 0 @878:C 7 <V=V<0;P=>R 9<>2V@=VABR 3 @0=3 

№10.  

/:I> 5:A?5@B =040є >4=0:>2C :V;P:VABP 10;V2 45:V;P:>< D0:B>@0<, W< 

?@8A2>RRBPAS AB0=40@B87>20=V @0=38. %B0=40@B87>20=89 @0=3 287=0G0єBPAS S: 

G0AB:0 2V4 4V;5==S AC<8 <VAFP, 709=SB8E D0:B>@0<8 7 >4=0:>28<8 @0=30<8, =0 

7030;P=C :V;P:VABP B0:8E 0;PB5@=0B82. 

�2545<> =0ABC?=V C<>2=V ?>7=0G5==S: ÿ  3 =><5@ 5:A?5@B0 B0 ÿ  3 WE 

:V;P:VABP, I> 27S;8 CG0ABP 2 >FV=FV; Ā 3 =><5@ 4>A;V46C20=>3> V==>20FV9=>3> 

@878:C, B0 Ā  3 WE :V;P:VABP; �ÿĀ  3 >FV=:0 2 10;0E, =040=0 V-< 5:A?5@B>< j-<C 

D0:B>@C, ýÿĀ 3 @0=3, ?@8A2>є=89 Ā-<C D0:B>@C ÿ-< 5:A?5@B>< [102]. 

�>3VAB8G=0 A8AB5<0 A:;040єBPAS 7 ;0=>:, :0=0;V2, ;0=FR3V2 ?>AB0G0==S B0 

<5@56, :>6=0 7 S:8E <0є A2>W A?5F8DVG=V @878:8 B0 28:;8:8. �@0E>2CRG8 

AB@V<:89 @>728B>: B5E=>;>3V9 B0 =5>1EV4=VABP >?B8<V70FVW ;>3VAB8G=8E ?@>F5AV2, 

2?@>20465==S V==>20FV9 <>65 ?@8725AB8 4> =>28E 28:;8:V2, B0:8E S: B5E=VG=V 

71>W, :04@>2V @878:8 01> 5:>;>3VG=V ?>@CH5==S. 

' B01;8FV 2.11 @>7?>4V;5=V @878:8 70 5;5<5=B0<8 ;>3VAB8G=>W A8AB5<8. 

�0=0 B01;8FS A:;045=0 =0 >A=>2V @57C;PB0BV2 4>A;V465=P =02545=8E 2 �>40B:C �. 

' ?5@H><C @>74V;V AD>@<>20=> ?5@5;V: @878:V2 2?@>20465==S V==>20FV9 

(B01;. 1.3), B5>@5B8G=89 0=0;V7 B@0=A?>@B=8E ?V4?@8є<AB2 4>72>;82 

D>@<0;V7C20B8 B0 :>4C20B8 V45=B8DV:>20=V @878:8 (B01;. 2.12). 
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&01;8FS 2.11 

 0B@8FS @878:V2 @>7?>4V;5=8E 70 5;5<5=B0<8 ;>3VAB8G=>W A8AB5<8 

$878:8 �>4 
�;5<5=B8 ;>3VAB8G=>W A8AB5<8 
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FV;59 є A:;04=8< 01> 4C65 ?>2V;P=8<. 

#5@5;V: @878:V2 1C2 @>74V;5=89 =0 B@8 3@C?8 (=87P:89 2?;82, A5@54=V9 

2?;82, 28A>:89 2?;82) 7 V=B5@20;>< 69,5 10;V2 @0=3C B0 0,059 10;8 9<>2V@=>ABV. 

h = �þ��−�þÿÿn       (2.3) 

45 �ÿÿ�, �ÿÿĀ 3 2V4?>2V4=> <0:A8<0;P=5 B0 <V=V<0;P=5 7=0G5==S 281V@:8. h1  = 243,5−35,03 = 69,50 10;V2 B0 h2  = 0,29−0,113 = 0,059 10;V2. 

$57C;PB0B8 @>7?>4V;C =02545=V 2 B01;. 2.16. 

 

&01;8FS 2.16 

,:0;0 >FV=:8 @V2=S 2?;82C ?>B5=FV9=8E @878:V2 V==>20FV9=>3> @>728B:C 

;>3VAB8G=>W  4VS;P=>ABV  B@0=A?>@B=8E ?V4?@8є<AB2, S:V 709<0RBPAS 20=B06=8<8 

?5@52575==S<8 

$V25=P )0@0:B5@8AB8:0 V=B5@20;C �=B5@20; @0=3C �=B5@20; 9<>2V@=>ABV 

1-9 !87P:89 2?;82 35,003104,50 0,11030,167 

2-9 %5@54=V9 2?;82 104,63174,00 0,16830,228 

3-9 �8A>:0 9<>2V@=VABP 174,013243,5 0,22930,290 

�:9D9?B: DB;D4IB64A4 46FBDB@ 

 

"FV=82H8 @878:8 2?@>20465==S V==>20FV9 70 :@8B5@VS<8 9<>2V@=>ABV 

28=8:=5==S B0 WE 2?;82C =0 @57C;PB0B AB2>@5=> <0B@8FR @878:V2 (B01;. 2.17). 

' «75;5=V9 7>=V» 7=0E>4SBPAS: 

1. %C4>2V 28B@0B8 =0 ?@02>2V A?>@8 ?@8 2?@>20465==V V==>20FV9, 28B@0B8 =0 

CAC=5==S =0A;V4:V2 =5?@028;P=> ?@89=SB8E :5@V2=8FB2>< @VH5=P, 28B@0B8 =0 
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CAC=5==S =0A;V4:V2 A01>B06C, 4>40B:>2V 28B@0B8 2V4 71V;PH5==S 2V4A>B:C =0 :@548B, 

28B@0B8 =0 5:>;>3VG=V 71>@8 70 701@C4=5==S =02:>;8H=P>3> A5@54>28I0, ?@8@VAB 

?@>є:B=8E 28B@0B 2V4 ?><8;>: C @>7@0EC=:0E, 28B@0B8 =0 ?>HC: ?>AB0G0;P=8:0.  

2. �8B@0B8 =0 70E8A=V 70E>48 I>4> 5:>;>3VG=>W 157?5:8, 4>40B:>2V 28B@0B8 2V4 

7<V= 2 >?>40B:C20==V, 718B:8 2V4 ?>H:>465=P 2 @57C;PB0BV 2?@>20465==S V==>20FVW. 

 

&01;8FS 2.17 

 0B@8FS 206;82>ABV ?>B5=FV9=8E @878:V2 V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2, S:V 74V9A=RRBP 20=B06=V ?5@52575==S 

)0@0:B5@8AB8:0 @878:V2 

!87P:0 
9<>2V@=VABP 

%5@54=S 
9<>2V@=VABP 

�8A>:0 
9<>2V@=VABP 

0,11030,323 0,32430,537 0,53830,74 

!87P:89 
2?;82 

0,1103
0,167 

R23, R14, R13, R9, 

R24, R5, R20 
R25, R7, R19  

%5@54=V9 
2?;82 

0,1683
0,228 

R15, R17, R8, R16 R12, R21 R6, R11, R10, R3 

�8A>:89 
2?;82 

0,2293
0,290 

 R4, R1 R2, R18, R22 

�:9D9?B: DB;D4IB64A4 46FBDB@ 

 

3. �8B@0B8 2V4 ?;8==>ABV :04@V2, 28B@0B8 =0 4>40B:>25 =02G0==S B0 

?V428I5==S :20;VDV:0FVW, 4>40B:>2V 28B@0B8 2V4 7<V= 2 5:>=><VG=V9 ?>;VB8FV 

45@6028, 718B:8, I> 1C;8 A?@8G8=5=V 28B>:>< V=D>@<0FVW 

' «6>2BV9 7>=V» 7=0E>4SBPAS 28B@0B8 =0 D>@<C20==S ;0=FR30 ?>AB0G0==S, 

28B@0B8 =0 CAC=5==S ?><8;>: ?@8 28:>@8AB0==V V==>20FV9. 

' «G5@2>=V9 7>=V» 7=0E>4SBPAS:  

1. �B@0B8 2V4 ?@>AB>R ;>3VAB8G=>W A8AB5<8 70 ?@8G8=0<8 71>R, 2B@0B8 2V4 

?@>AB>R 70 2V4ACB=>ABV <0B5@V0;C, 28B@0B8 =0 040?BC20==S V==>20FVW ?V4 <VAF525 

70:>=>402AB2>.  

2. #@8@VAB ?@>5:B=8E 28B@0B 2V4 7@>AB0==S V=D;SFVW, 28B@0B8 =0 

2V4?@0FR20==S ;0=>: ?>AB0G0==S, 28B@0B8 =0 7<V=C >?5@0FV9 B0 =0;03>465==S 

=>2>3> ?@>F5AC, 28B@0B8 =0 040?B0FV9=89 <5E0=V7<.  

3. �B@0B8 2V4 ?@>AB>R >1;04=0==S, @>7<V@ ?@>є:B=8E 28B@0B. 
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�V4?>2V4=> 4;S >FV=:8 @57C;PB0BV2 V==>20FV9=>3> @>728B:C 4;S 

;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 4>FV;P=> 28:>@8AB>2C20B8 

@878:8 «G5@2>=>W» B0 «6>2B>W» 7>=8. 

�=0;V7 ACG0A=8E B5=45=FV9 C B@0=A?>@B=>-;>3VAB8G=><C A5:B>@V 2 Є% 

45<>=AB@Cє, I> 2?@>20465==S V==>20FV9 є :@8B8G=> 206;828< 4;S ?V4B@8<0==S 

28A>:8E AB0=40@BV2 >1A;C3>2C20==S B0 4>B@8<0==S 5:>;>3VG=8E =>@<. �;5 A0<5 

2?@>20465==S (?@8410==S ACG0A=8E 5:>;>3VG=8E 20=B06V2>:, ?@>3@0<=>3> 

70157?5G5==S, AB2>@5==S ;>3VAB8G=8E A8AB5<) 28<030є 25;8:8E :0?VB0;P=8E 

2:;045=P, B><C ?VA;S >FV=:8 <>6;828E @878:V2 >A>1;82C C203C A;V4 ?@84V;8B8 

>FV=FV V=25AB8FV9=8E @5AC@AV2. 

$878:8 B0 V=25AB8FVW =5@>7@82=> ?>2'S70=V. /:VA=0 >FV=:0 @878:V2 4>72>;Sє 

B@0=A?>@B=8< ?V4?@8є<AB20< ?@89<0B8 >1�@C=B>20=V @VH5==S, <V=V<V7C20B8 

2B@0B8 B0 71V;PH8B8 H0=A8 =0 >B@8<0==S ?@81CB:C. �<V==S C?@02;SB8 

@878:0<8 є 28@VH0;P=8< D0:B>@>< CA?VEC 1C4P-S:>W V=25AB8FV9=>-V==>20FV9=>W 

4VS;P=>ABV. �=25AB8FVW 702648 ?>2'S70=V 7 ?52=8< @878:><, V 740B=VABP ?@028;P=> 

>FV=8B8 F59 @878: 287=0G0є CA?VE V=25AB8FV9=>-V==>20FV9=>3> ?@>5:BC. +8< 

28I89 @>7<V@ 718B:C 2V4 @878:C, B8< 1V;PH5 7CA8;P B@0=A?>@B=5 ?V4?@8є<AB2> 

?>28==> 4>:;0AB8 4> 9>3> >FV=:8 V B8< >15@56=VH8< 2>=> ?>28==> 1CB8 ?@8 

281>@V V==>20FVW 7 =0S2=VABR ?>4V1=>3> @878:C, S: >1'є:B0 V=25ABC20==S. 

#;0=>289 @>7<V@ 718B:C 2V4 @878:C є G0AB8=>R V=25AB8FV9. %0<5 B><C >FV=:0 

V=25AB8FV9=8E @5AC@AV2 є =52V4’є<=>R G0AB8=>R A8AB5<8 >FV=:8 

@57C;PB0B82=>ABV V==>20FV9=>W 4VS;P=>ABV ?V4?@8є<AB20. 

"FV=:0 V=25AB8FV9=8E @5AC@AV2 є =52V4’є<=>R G0AB8=>R A8AB5<8 >FV=:8 

@57C;PB0B82=>ABV V==>20FV9=>W 4VS;P=>ABV ?V4?@8є<AB20. 

� :;0A8G=V, V ACG0A=V <5B>4>;>3VW >FV=:8 @57C;PB0B82=>ABV V==>20FV9=>W 

4VS;P=>ABV 1C4P-S:>3> ?V4?@8є<AB20 702648 2:;RG0RBP >FV=:C V=25AB8FV9. �> 

:;0A8G=8E <5B>48: 2V4=>ASBPAS: 

 G8AB0 B5?5@VH=S 20@BVABP (Net Present Value, NPV), 

 2=CB@VH=S =>@<0 4>EV4=>ABV (Internal Rate of Return, IRR), 

 V=45:A ?@81CB:>2>ABV (Profitability Index, PI), 
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 B5@<V= >:C?=>ABV (Payback Period), 

 <>48DV:>20=0 2=CB@VH=S =>@<0 4>EV4=>ABV (Modified Internal Rate of 

Return, MIRR), 

 >FV=:0 =0 >A=>2V A5@54=P>W @5=B015;P=>ABV V=25AB8FV9 (Average Rate of 

Return, ARR), 

 0=0;V7 GCB;82>ABV B0 AF5=0@VW2. 

� =>2VB=VE <5B>4>;>3V9  >FV=:8 V=25AB8FV9=8E @5AC@AV2 (@8A. 2.15) 02B>@>< 

1C;> 284V;5=> B@8: 

 Big Data B0 0=0;VB8:C, 

 02B><0B870FVS ?@>F5AV2, 

 ESG-D0:B>@8 (Environmental, Social, Governance). 

%0<5 2>=8 4>72>;SRBP >FV=8B8 V=25AB8FV9=V @5AC@A8 1V;PH B>G=> B0 70 

:>@>B:89 ?@><V6>: G0AC 2 A8AB5<V >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2. 

�5;8:V 40=V (Big Data) B0 0=0;VB8:0. �5;8:V 40=V 3 F5 <0A82 AB@C:BC@>20=>W 

B0 =5AB@C:BC@>20=>W V=D>@<0FVW, S:89 <>65 <VAB8B8 25;8G57=C :V;P:VABP 

@V7=>@V4=8E 40=8E. 

%5@54 B0:8E 40=8E DV=0=A>2V B@0=70:FVW, 40=V A>FV0;P=8E <5@56, 7<V=8 

:;V<0BC, =>28=8, @8=:>2V B5=45=FVW B>I>. �8:>@8AB0==S Big Data 2 V=25AB8FV9=V9 

>FV=FV 4>72>;Sє ?@89<0B8 1V;PH B>G=V @VH5==S 7024S:8 :><?;5:A=><C 0=0;V7C 

25;8:>W :V;P:>ABV D0:B>@V2 V 7<V==8E. "A=>2=V ?5@52038 28:>@8AB0==S Big Data 

4;S V=25AB8FV9=>W >FV=:8 є: 

 ?@>3=>7C20==S @8=:>28E B5=45=FV9: 0=0;V7 25;8:8E >1AS3V2 VAB>@8G=8E 

40=8E <>65 28S28B8 B5=45=FVW B0 70:>=><V@=>ABV, S:V 1C;> 1 206:> ?>10G8B8 70 

4>?><>3>R B@048FV9=8E <5B>4V2. *5 4>72>;Sє ?@>3=>7C20B8 @8=:>2V :>;820==S 

B0 F8:;8; 

 0=0;V7 ?>254V=:8 A?>6820GV2 (<0RG8 40=V 7 A>FV0;P=8E <5@56, >=;09=-

?;0BD>@< B0 5;5:B@>==>W :><5@FVW, B0:8< G8=>< <>6=0 :@0I5 7@>7C<VB8 

A?>682GV 2?>4>10==S, ?>254V=:>2V 7<V=8 B0 WE=V9 2?;82 =0 @8=:>2V B5=45=FVW); 
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$8A. 2.15. #>A;V4>2=VABP >FV=:8 V=25AB8FV9=8E @5AC@AV2 B@0=A?>@B=8E 

?V4?@8є<AB2 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V 6?4EA<I 8BE?V8:9Aь  

 

 V=B53@0FVS <0:@>5:>=><VG=8E D0:B>@V2 (25;8:V 40=V 4>72>;SRBP 

2@0EC20B8 2?;82 =0 V=25AB8FV9=V @8=:8 7>2=VH=VE D0:B>@V2, B0:8E S: ?>;VB8G=0 

=5AB01V;P=VABP, 7<V=8 2 70:>=>402AB2V, 3;>10;P=V ?>4VW 01> AB8EV9=V ;8E0); 

 5D5:B82=VABP 0=0;V7C (7024S:8 <0H8==><C =02G0==R B0 0;3>@8B<0< 

HBCG=>3> V=B5;5:BC, Big Data <>65 >1@>1;SB8 25;8G57=V >1AS38 40=8E 2 @568<V 

�8:>@8AB0==S ACG0A=8E <5B>48: >FV=:8 V=25AB8FV9=8E @5AC@AV2

�1V@ 40=8E B0 D>@<C20==S 
<0A820 V=D>@<0FVW Big Data 

"1@>1:0 7V1@0=>W 
V=D>@<0FVW, F8D@>2V70FVS 

?@>F5AC >FV=:8 
V=25AB8FV9=8E @5AC@AV2

"FV=:0 ESG-D0:B>@V2 C 
20@BVA=><C 28@07V, I> <>65 
7=878B8 @>7<V@ V=25AB8FV9 

%CG0A=V <5B>48:8 >FV=:8 V=25AB8FV9

Big Data B0 0=0;VB8:C �2B><0B870FVS ?@>F5AV2
ESG-D0:B>@8 

(Environmental, Social, 
Governance).

�;0A8G=V <5B>48:8 >FV=:8 V=25AB8FV9

G8AB0 B5?5@VH=S 20@BVABP (Net Present Value, 
NPV), 2=CB@VH=S =>@<0 4>EV4=>ABV (Internal 
Rate of Return, IRR), V=45:A ?@81CB:>2>ABV 
(Profitability Index, PI), B5@<V= >:C?=>ABV 

(Payback Period)

<>48DV:>20=0 2=CB@VH=S =>@<0 4>EV4=>ABV 
(Modified Internal Rate of Return, MIRR), 
>FV=:0 =0 >A=>2V A5@54=P>W @5=B015;P=>ABV 
V=25AB8FV9 (Average Rate of Return, ARR), 

0=0;V7 GCB;82>ABV B0 AF5=0@VW2
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@50;P=>3> G0AC, I> 4>72>;Sє H284:> ?@89<0B8 V=25AB8FV9=V @VH5==S =0 >A=>2V 

=090:BC0;P=VH>W V=D>@<0FVW); 

 C?@02;V==S @878:0<8 (0=0;V7 25;8:8E 40=8E 4>?><030є B>G=VH5 

>FV=8B8 @878:8 B0 28S28B8 ?>B5=FV9=V 703@>78 4;S V=25AB8FV9, B0:V S: 

=5>GV:C20=V @8=:>2V 71>W 01> 5:>=><VG=V :@878). 

�2B><0B870FVS ?@>F5AV2 DV=0=A>2>3> 0=0;V7C B0 >FV=:8 V=25AB8FV9 7=0G=> 

A?@>ICє V ?@8A:>@Rє 28:>=0==S A:;04=8E 70240=P, S:V @0=VH5 28:>=C20;8AS 

2@CG=C. *5 AB>ACєBPAS S: V=AB@C<5=BV2 4;S 71>@C B0 >1@>1:8 40=8E, B0: V A8AB5< 

?@89=SBBS @VH5=P =0 >A=>2V 0=0;VB8G=8E <>45;59. "A=>2=V A:;04>2V 02B><0B870FVW 

V=25AB8FV9=>3> ?@>F5AC: 

 0;3>@8B<VG=0 B>@3V2;S (28:>@8AB0==S :><?'RB5@=8E 0;3>@8B<V2 4;S 

74V9A=5==S B>@3>28E >?5@0FV9 =0 DV=0=A>28E @8=:0E 157 2B@CG0==S ;R48=8. &0:V 

A8AB5<8 <>6CBP H284:> @503C20B8 =0 @8=:>2V 7<V=8 B0 74V9A=R20B8 >?5@0FVW 7 

28A>:>R B>G=VABR =0 >A=>2V 2AB0=>2;5=8E :@8B5@VW2); 

 <0H8==5 =02G0==S B0 HBCG=89 V=B5;5:B (B5E=>;>3VW 740B=V =02G0B8AS 

=0 >A=>2V 40=8E V 28S2;SB8 ?@8E>20=V 70:>=><V@=>ABV, I> 4>72>;Sє 1V;PH B>G=> 

?@>3=>7C20B8 <091CB=V 7<V=8 =0 @8=:0E 01> 2 4VS;P=>ABV ?V4?@8є<AB2); 

 @>1>B87>20=0 02B><0B870FVS ?@>F5AV2 (RPA) (28:>@8AB0==S 

?@>3@0<=8E @>1>BV2 4;S 28:>=0==S ?>2B>@R20=8E 70240=P, B0:8E S: 22545==S 

40=8E, >1@>1:0 B@0=70:FV9 01> AB2>@5==S 72VBV2. *5 7=0G=> A:>@>GCє G0A V 

@5AC@A8, =5>1EV4=V 4;S 28:>=0==S B0:8E 70240=P, 7<5=HCRG8 9<>2V@=VABP 

;R4AP:>W ?><8;:8). 

#5@52038 02B><0B870FVW:   

 H284:VABP B0 5D5:B82=VABP (02B><0B870FVS <>65 7=0G=> ?@8A:>@8B8 

?@>F5A 0=0;V7C V=25AB8FV9=8E <>6;82>AB59 B0 ?@89=SBBS @VH5=P, >A>1;82> =0 

=5AB01V;P=8E @8=:0E); 

 B>G=VABP (?@>3@0<=5 70157?5G5==S 7<5=HCє :V;P:VABP ?><8;>:, S:V 

<>6CBP 28=8:0B8 ?@8 >1@>1FV 25;8:8E >1AS3V2 40=8E 01> 28:>=0==V A:;04=8E 

@>7@0EC=:V2 2@CG=C); 
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 <0AHB01>20=VABP (02B><0B87>20=V A8AB5<8 <>6CBP >1@>1;SB8 25;8:V 

>1AS38 V=D>@<0FVW, I> @>18BP WE >A>1;82> :>@8A=8<8 4;S 25;8:8E :>@?>@0FV9 B0 

V=25AB8FV9=8E D>=4V2). 

(0:B>@8 ESG =01C20RBP 2A5 1V;PH>3> 7=0G5==S 2 ACG0A=><C 

V=25AB8FV9=><C ?@>F5AV. �=25AB>@8 2A5 G0ABVH5 725@B0RBP C203C =0 5:>;>3VG=V, 

A>FV0;P=V B0 C?@02;V=AP:V 0A?5:B8 4VS;P=>ABV :><?0=V9, S:V 2?;820RBP =0 

ABV9:VABP V 4>23>AB@>:>2C ?@81CB:>2VABP WE=VE V=25AB8FV9. 

�:>;>3VG=V D0:B>@8: 

 2?;82 =0 =02:>;8H=є A5@54>28I5 (V=25AB>@8 15@CBP 4> C2038 B5, S: 

:><?0=VS 2?;820є =0 7<V=C :;V<0BC, A:>@>GCє 28:848 2C3;5FR, C?@02;Sє 

2V4E>40<8 B0 28:>@8AB>2Cє ?@8@>4=V @5AC@A8); 

 5:>;>3VG=V @878:8 (206;82> 2@0E>2C20B8, S: 7<V=8 2 5:>;>3VG=V9 

?>;VB8FV (=0?@8:;04, 70?@>20465==S =>28E 5:>;>3VG=8E =>@<) <>6CBP 2?;8=CB8 

=0 4VS;P=VABP ?V4?@8є<AB20 01> ?@>є:BV2). 

%>FV0;P=V D0:B>@8: 

 2V4?>2V40;P=VABP ?5@54 ?@0FV2=8:0<8 B0 3@><04>R (>FV=RRBPAS C<>28 

?@0FV, 35=45@=0 @V2=VABP, :>@?>@0B82=0 A>FV0;P=0 2V4?>2V40;P=VABP, 2=5A>: C 

@>728B>: 3@><048 B0 4>B@8<0==S ?@02 ;R48=8); 

 A>FV0;P=V @878:8 (?>30=5 C?@02;V==S A>FV0;P=8<8 0A?5:B0<8 <>65 

?@8725AB8 4> A:0=40;V2 01> 2B@0B8 @5?CB0FVW, I> <>65 2?;8=CB8 =0 20@BVABP 

?V4?@8є<AB20). 

(0:B>@8 C?@02;V==S: 

 ?@>7>@VABP C?@02;V==S (V=25AB>@8 >FV=RRBP AB@C:BC@C C?@02;V==S, 

@V25=P =570;56=>ABV @048 48@5:B>@V2, 4V;>2C 5B8:C B0 0=B8:>@C?FV9=C ?>;VB8:C); 

 :>@?>@0B82=0 A>FV0;P=0 2V4?>2V40;P=VABP (>FV=RєBPAS, =0A:V;P:8 
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4>72>;Sє 70157?5G8B8 2 ?>40;PH><C CA?VH=5 2?@>20465==S V==>20FV9 B0 

4>AS3=5==S AB@0B53VG=8E FV;59 ?V4?@8є<AB20. 



117

%E5<0 >FV=:8 2?;82C ?>B5=FV9=8E @878:V2 =0 D>@<C20==S @57C;PB0BV2 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 

AD>@<>20=0 =0 >A=>2V B5>@5B8G=8E B0 <5B>48G=8E 4>A;V465=P (@8A. 3.1). 

#@8 2?@>20465==V V==>20FV9=8E @VH5=P 702648 VA=Cє ?52=89 @V25=P 

=5287=0G5=>ABV. �;S :@0I>3> @>7C<V==S <>6;828E @57C;PB0BV2 28:>@8AB>2CєBPAS 

AF5=0@=89 ?V4EV4, S:89 ?5@5410G0є @>7@>1:C @V7=8E AF5=0@VW2 @>728B:C ?>4V9. 

"A=>2=8<8 7 =8E є >?B8<VAB8G=89 B0 ?5A8<VAB8G=89 AF5=0@VW. "?B8<VAB8G=89 

AF5=0@V9 ?5@5410G0є @50;V70FVR 2AVE ?>78B82=8E 0A?5:BV2 ?@>є:BC B0 

<V=V<V70FVR =530B82=8E D0:B>@V2. #5A8<VAB8G=89 AF5=0@V9 2@0E>2Cє 2AV 

<>6;82V =530B82=V D0:B>@8 B0 WE <0:A8<0;P=89 2?;82 =0 ?@>є:B. 

"18420 AF5=0@VW є 206;828<8 4;S ?>2=>3> @>7C<V==S <>6;828E =0A;V4:V2 

2?@>20465==S ?@>є:BV2. "?B8<VAB8G=89 AF5=0@V9 4>72>;Sє ?>10G8B8 ?>B5=FV0; 

B0 <0:A8<0;P=V <>6;82>ABV V==>20FV9, B>4V S: ?5A8<VAB8G=89 AF5=0@V9 

4>?><030є V45=B8DV:C20B8 @878:8 B0 @>7@>18B8 AB@0B53VW WE <V=V<V70FVW. 

/: 265 707=0G0;>AS, ?5@H8< 5B0?>< є V45=B8DV:0FVS, @5B5;P=89 0=0;V7 

@878:V2 B0 >FV=:0 2AVE <>6;828E =0A;V4:V2 =0 5B0?V ?;0=C20==S 2?@>20465==S 

V==>20FV9 B0 >FV=:8 4>FV;P=>ABV ?@>4>265==S. &0:>6 74V9A=RєBPAS ?;0=C20==S 

?@>F5AV2 C?@02;V==S @878:0<8, @>7@>1:0 B0 2?@>20465==S AB@0B53V9 4;S WE=P>W 

<V=V<V70FVW, 2:;RG0RG8 AB@0EC20==S, @575@2=V D>=48 B0 ?;0=8 =0 28?04>: 

=5?5@5410G5=8E >1AB028=. %B@0B53VW <V=V<V70FVW @878:V2 B0:>6 ?>B@51Cє 

3=CG:>ABV B0 040?B82=>ABV. 

'A?VH=5 C?@02;V==S @878:0<8 є :@8B8G=> 206;828< 4;S 70157?5G5==S 

AB01V;P=8E V ?>78B82=8E @57C;PB0BV2 4VS;P=>ABV. �8:>@8AB0==S <5B>4V2 

C?@02;V==S @878:0<8, B0:8E S: >FV=:0 @878:V2, @>7@>1:0 AB@0B53V9 WE <V=V<V70FVW 

B0 2?@>20465==S 2V4?>2V4=8E 70E>4V2 :>=B@>;R, 4>72>;Sє 7=878B8 =530B82=89 

2?;82 @878:V2 =0 ?V4?@8є<AB2> V A?@8SB8 4>AS3=5==R AB@0B53VG=8E FV;59. 

�;S 2V7C0;V70FVW @>7@0EC=:V2 4>2V@G8E V=B5@20;V2 (>AB0==P>W ;0=:8 

?5@H>3> 1;>:C >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV) 74V9A=RєBPAS ?>1C4>20 45@520 @VH5=P. 

 



118

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 3.1. $>7@>1:0 >?B8<VAB8G=>3> V ?5A8<VAB8G=>3> AF5=0@VW2 V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [103–106] 

�>2V@G89 V=B5@20; ?;0=>2>3> (1060=>3>, >GV:C20=>3>)  @57C;PB0B82=>3> ?>:07=8:0 
2?@>20465==S V==>20FV9 ()min

V  &.  )V    &..    )m0E 
V)  

#5A8<VAB8G=89 AF5=0@V9 ()min
V) "?B8<VAB8G=89 AF5=0@V9 ()m0E 

V) 

 V=V<0;P=> 
<>6;8289 ?;0=>289 
?>:07=8: ()min

V) 

)min
V = )V 3 %1 

 0:A8<0;P=> 
<>6;8289 ?;0=>289 
?>:07=8: ()m0E 

V) 

)m0E 
V = )V + %2 

�1A>;RB=5 7=0G5==S @878:C 2 
?5A8<VAB8G=><C AF5=0@VR (%1): 

%1 = )V * �1 

�1A>;RB=5 7=0G5==S @878:C 2 
>?B8<VAB8G=><C AF5=0@VR (%2): 

%1 = )V * �2 

(>@<C20==S ?5@5;V:C @878:V2 70 
?5A8<VAB8G=8< (�1 ) B0 >?B8<VAB8G=8< ( �2) 

AF5=0@VS<8 

#5@5;V: <>6;828E @878:V2 V==>20FV9=>3> 
@>728B:C ;>3VAB8G=>W 4VS;P=>ABV 

#;0=>2V (1060=V, >GV:C20=V ) @57C;PB0B82=V ?>:07=8:8 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV ()V) 

(>@<C20==S 1078 
40=8E 4;S >FV=:8 

@57C;PB0BV2 
V==>20FV9=>3> 
@>728B:C 
;>3VAB8G=>W 
4VS;P=>ABV 

(V45=B8DV:0FVS 
@878:V2) 

#@89=SBBS @VH5=P I>4> 281>@C =0?@S<C V==>20FV9=>3> @>728B:C  



119

�5@52> @VH5=P 3 F5 V=AB@C<5=B 4;S ?@89=SBBS @VH5=P, S:89 4>?><030є 

2V7C0;V7C20B8 <>6;82V H;SE8 @>728B:C ?>4V9 B0 WE =0A;V4:8, 7>:@5<0 ?@8 >FV=FV 

@878:V2. �;S :>6=>3> @VH5==S 287=0G0RBPAS <>6;82V @57C;PB0B8 (@8A. 3.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 3.2. �5@52> ?@89=SBBS @VH5=P 7 C@0EC20==S< ?>B5=FV9=8E @878:V2 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [103–106] 

 

�5@52> ?@89=SBBS @VH5=P 4>72>;Sє >FV=8B8 @57C;PB0B82=VABP V==>20FV9, 

0;5 B0:>6 2>=> 40є <>6;82VABP >FV=8B8 V=25AB8FV9=V @5AC@A8, I> ?>B@V1=V 4;S 

2?@>20465==S. 

$>728B>: A;V4 >FV=R20B8, �@C=BCRG8AP =0 0=0;V7V >B@8<0=8E @57C;PB0BV2 V 

28:>@8AB0==V V=45:AC A?V22V4=>H5==S <V6 @57C;PB0B82=8< ?>:07=8:>< B0 

?>:07=8:0<8 107>2>3> ?5@V>4C (ýÿ). &0:89 ?V4EV4 4>72>;Sє 2@0EC20B8 48=0<V:C 

#;0=>2V 
 ?>:07=8:8 

70 ?@>є:B>< 

�V4?@02=0 
B>G:0 

?@89=SBBS 
@VH5==S 

�;PB5@=0B828 
(<>6;82V 4VW) 

"?B8<VAB8G=89 
AF5=0@V9 

#5A8<VAB8G=89 
AF5=0@V9 

&>G:0 
<>6;82>AB59 

1 

2 

�<>2V@=VABP 
@878:C 

�8H5 
«G5@2>=0 
7>=0»  

 

 

 

 

 

 

 

�5AP 
?5@5;V: 
@878:V2

$57C;PB0B8 

#>;5 4V9 #>;5 
<>6;82>AB59 

#>;5 
@57C;PB0BV2 

Xmax
i 

 

 

 

 

X 

 

 

 

 

 

Xmin
i 

Xmax
i/

�V 
 

 

 

X/�V 
 

 

 

 

Xmin
i/�
V 

�==>20FV9=
89 

@>728B>: 

#>;5 
@>728B:C 



120

7<V= B0 B>G=VH5 287=0G8B8 @V25=P 4>AS3=CB>3> ?@>3@5AC ?>@V2=S=> 7 

?>G0B:>28<8 C<>20<8. �V4?>2V4=> ?5@H89 5;5<5=B ?@>?>=>20=>W A8AB5<8 40є 

7<>3C =0C:>2> >1�@C=BC20B8 4>FV;P=VABP 2?@>20465==S B>W G8 V=H>W V==>20FVW 

G5@57 @>7@0EC=>: <>6;828E @57C;PB0BV2, S:V ?V4?@8є<AB2> <>65 ?>B5=FV9=> 

>B@8<0B8 2 C<>20E V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV (@8A. 3.3). 

/: 1C;> 707=0G5=> @0=VH5, 2 C<>20E 28A>:>3> @V2=S =5287=0G5=>ABV, S:89 

AC?@>2>46Cє V==>20FVW, 28:>@8AB0==S AF5=0@=>3> ?V4E>4C 4>72>;Sє >FV=8B8 @V7=V 

<>6;82V @57C;PB0B8. "?B8<VAB8G=89 AF5=0@V9 ?>:07Cє <0:A8<0;P=89 ?>B5=FV0; 

V==>20FVW, 2 B>9 G0A S: ?5A8<VAB8G=89 AF5=0@V9 4>72>;Sє 28S28B8 ?>B5=FV9=V 

703@>78. 

"18420 ?V4E>48 206;82V 4;S AB2>@5==S AB@0B53VW C?@02;V==S @878:0<8, S:0 

2:;RG0є 2 A515 28S2;5==S, >FV=:C B0 ?;0=C20==S 70E>4V2 7 <V=V<V70FVW @878:V2. 

�> B0:8E 70E>4V2 =0;560BP AB@0EC20==S, AB2>@5==S @575@2=8E D>=4V2 B0 ?;0=V2 

=0 28?04>: =5?5@5410GC20=8E A8BC0FV9. �=CG:VABP B0 040?B82=VABP AB@0B53VW 

C?@02;V==S @878:0<8 є 70?>@C:>R CA?VEC. 

�D5:B82=5 C?@02;V==S @878:0<8 A?@8Sє AB01V;P=8< @57C;PB0B0< 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2, 

4>?><030є 7<5=H8B8 =530B82=89 2?;82 V 4>AS3B8 AB@0B53VG=8E FV;59 :><?0=VW. 

�8:>@8AB0==S B0:8E V=AB@C<5=BV2, S: 45@52> @VH5=P, 4>?><030є 2V7C0;V7C20B8 

<>6;82V AF5=0@VW B0 WE =0A;V4:8, 70157?5GCRG8 1V;PH 3;81>:5 @>7C<V==S 4;S 

?@89=SBBS @VH5=P B0 <V=V<V70FVW @878:V2. 

%;V4 2V4<VB8B8, I> 2?@>20465==S V==>20FV9=8E @VH5=P 702648 2V41C20єBPAS 

2?5@H5, 0 ?@>3=>7C20==S @57C;PB0BV2 є =04728G09=> A:;04=8<. &><C 4;S 

?>?5@54=P>3> >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=8E @VH5=P =5>1EV4=> 

28:>@8AB>2C20B8 V=B5@20;P=V <5B>48, 2@0E>2CRG8 @V7=V 0A?5:B8 68BBє4VS;P=>ABV 

ACA?V;PAB20. 

%:;04>2V A8AB5<8 >FV=R20==S @>730;C6CRBPAS 70;56=> 2V4 @878:V2, 

707=0G5=8E C ?5@H><C 1;>FV. "A=>2=8< =0?>2=5==S< 4@C3>3> 1;>:C є 

V=48:0B>@8, I> E0@0:B5@87CRBP @>728B>: ;>3VAB8G=>W 4VS;P=>ABV 2 0A?5:BV 

AB0;>3> @>728B:C (B01;. 3.1). 



121

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

$8A. 3.3. %:;04>2V A8AB5<8 >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C 

;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20 (?5@H89 V 4@C389 1;>:) 

�:9D9?B: EHBD@B64AB 46FBDB@ ;4 [103–106] 

�87=0G5==S ?>B5=FV9=8E @878:V2 V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 
4VS;P=>ABV

�45=B8DV:0FVS ?>B5=FV9=8E @878:V2 V==>20FV9=>3> @>728B:C 
;>3VAB8G=>W  4VS;P=>ABV 

�:A?5@B=0 >FV=:0 V45=B8DV:>20=8E @878:V2 

�87=0G5==S 9<>2V@=>ABV =0AB0==S B0 2?;82C V45=B8DV:>20=8E @878:V2 

�@C?C20==S @878:V2 70 ABC?5=5< 9<>2V@=>ABV B0 2?;82C 

�0
 :
>6

=8
< 
@8
78
:>
< 
«G
5@
2>
=>
W»
 B
0 
«6

>2
B>
W»
 7>

=8
 @
>7
@0
E>
2C
єB
PA
S 

@>
7<
V@
 2
?;
82
C 
B0
 A
C:
C?
=8
9 
2?
;8
2.
  

� 
C@
0E
C2
0=
=S
< 
AC
:C
?=
>3
> 
2?
;8
2C
  @
>7
@0
E>
2C
R
BP
AS

 ?
>B
5=
FV
9=
V 

@5
7C
;P
B0
B8
 V=
=>
20
FV
9=
>3
> 
@>
72
8B
:C
 ;
>3
VA
B8
G=
>W
 4
VS
;P
=>
AB
V  

"FV=:0 V=25AB8FV9=8E 
@5AC@AV2 B@0=A?>@B=>3> 

?V4?@8є<AB20 



122

&01;8FS 3.1 

$57C;PB0B8 2V4 2?@>20465==S V==>20FV9, @>7?>4V;5=V 70 5;5<5=B0<8  

;>3VAB8G=>W A8AB5<8 B@0=A?>@B=>3> ?V4?@8є<AB20 

�;5<5=B8 
;>3VAB8G=>W 
A8AB5<8 

*V;V AB0;>3> @>728B:C $57C;PB0B8 

�0=:0 7 - �0157?5G5==S 4>ABC?C 
2AVE ;R459 4> ?@89=SB=8E 
70 FV=>R, =04V9=8E, AB0;8E 
V ACG0A=8E 465@5; 5=5@3VW  

�:>;>3VG=89 (�<5=H5==S 
28:84V2 %"2) 

�:>=><VG=89 
(%:>@>G5==S 
20@B>ABV 
B@0=A?>@B=8E 
?>A;C3 7 
20=B06=8E 
?5@52575=P) 
 
 
 
 
 
 
�:>=><VG=89 
("?B8<V70FVS 
B@0=A?>@B=8E 
28B@0B) 
 
 
 
 
 
 
 
�:>=><VG=89 
(�1V;PH5==S 
>1AS3V2 
?5@52575=P 
20=B06C) 
 
 
 
 
 
 
�:>=><VG=89 
(�<5=H5==S 
7030;P=8E 28B@0B 
H;SE>< 
>?B8<V70FVW 
AB@C:BC@8 
?>AB0G0;P=8:V2 B0 
:;Vє=BV2) 

8 - %?@8S==S 
157?5@5@2=><C, 
2A5>E>?;RRG><C V 
AB0;><C 5:>=><VG=><C 
7@>AB0==R, ?>2=V9 V 
?@>4C:B82=V9 709=SB>ABV 
B0 3V4=V9 ?@0FV 4;S 2AVE 

%>FV0;P=89 (�<5=H5==S 28B@0B 
=0 >?;0BC ;V:0@=S=8E 2 
@57C;PB0BV ?>;V?H5==S C<>2 
?@0FV). 
&5E=>;>3VG=89 (#V428I5==S 
?@>4C:B82=>ABV, 
02B><0B870FVS ?@>F5AV2) 

�0=0; 9 - %B2>@5==S ABV9:>W 
V=D@0AB@C:BC@8, A?@8S==S 
2A5>E>?;RRGV9 V AB0;V9 
V=4CAB@V0;V70FVW B0 
V==>20FVS<  

&5E=>;>3VG=89 (%:>@>G5==S 
B5@<V=C 4>AB02:8) 
�:>;>3VG=89 (�<5=H5==S 
28:>@8AB0==S 5=5@3VW B0 
7=865==S 28:84V2 7024S:8 
5:>;>3VG=> G8AB8< B5E=>;>3VS<) 

11 - %B0;89 @>728B>: <VAB 
B0 3@><04 

%>FV0;P=89 (%B@C:BC@=0 7<V=0 
?5@A>=0;C, 28:>@8AB0==S 
:20;VDV:>20=8E :04@V2) 

�0=FR38 1 - #>4>;0==S 1V4=>ABV %>FV0;P=89 (�=CG:VABP 
;0=FR30 ?>AB02:8 (B@0=A 
<>40;P=V ?5@52575==S) 

3 -  VF=5 74>@>2’S B0 
1;03>?>;CGGS 

%>FV0;P=89 ($V25=P 
704>2>;5=>ABV A?>6820GV2) 

13 - �68BBS =52V4:;04=8E 
70E>4V2 I>4> 1>@>BP18 7V 
7<V=>R :;V<0BC B0 WW 
=0A;V4:0<8 

�:>;>3VG=89 ($0FV>=0;P=5 
28:>@8AB0==S @5AC@AV2) 

 5@56V 2 - #>4>;0==S 3>;>4C %>FV0;P=89 (�3C@B>20=VABP 
@>1>B8 :><0=4 2AVE ;0=>: 
;>3VAB8G=>W <5@56V) 

15 - �0E8AB V 2V4=>2;5==S 
5:>A8AB5< ACHV B0 A?@8S==S 
WE @0FV>=0;P=><C 
28:>@8AB0==R, @0FV>=0;P=5 
;VA>:>@8ABC20==S, 1>@>BP10 
7 >?CAB5;R20==S<, 
?@8?8=5==S B0 ?>25@=5==S 
=0704 ?@>F5AC 453@040FVW 
75<5;P V 7C?8=5==S 2B@0B8 
1V>@V7=><0=VBBS 

�:>;>3VG=89 (�<5=H5==S 
5:>;>3VG=>3> A;V4C. 
�?@>20465==S «75;5=8E» 
V=VFV0B82, S:->B 28:>@8AB0==S 
5;5:B@8G=8E B@0=A?>@B=8E 
70A>1V2 01> ?5@5@>1:0 C?0:>2:8, 
I> 4>?><030є 7=878B8 28:848 
CO2). 
&5E=>;>3VG=89 ("?B8<V70FVS 
B@0=A?>@B=8E <0@H@CBV2) 

�:9D9?B: DB;DB5?9AB 46FBDB@ 



123

$878:8 <0RBP 7=0G=89 2?;82 =0 @57C;PB0B8 V==>20FV9=>3> ?@>є:BC, 

>A:V;P:8 V==>20FV9=89 @>728B>: ?>2'S70=89 7 28A>:8< ABC?5=5< =5287=0G5=>ABV 

B0 A:;04=VABR ?@>3=>7C20==S @57C;PB0BV2. 

�?;82 @878:V2 <>65 1CB8 S: =530B82=8<, B0: V ?>78B82=8< (B01;. 3.2), 0;5 

2 ?5@5206=V9 1V;PH>ABV 28?04:V2 @878:8 =5ACBP 703@>78, S:V =5>1EV4=> 

2@0E>2C20B8 4;S 5D5:B82=>3> C?@02;V==S ?@>є:B><. 

 

&01;8FS 3.2 

"FV=:8 @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 

B@0=A?>@B=8E ?V4?@8є<AB2 7 C@0EC20==S< @878:V2 

$57C;PB0B8 

 V=V<C<  
(G5@2>=0 7>=0) 

#;0=>289 
?>:07=8:  

 0:A8<C< 

(2@0EC20==S 2AVE >A=>2=8E 
@878:V2) 

$878:8 

�<5=H5==S 28:84V2 %"2 �B@0B8 2V4 ?@>AB>R 
;>3VAB8G=>W A8AB5<8 
70 ?@8G8=0<8 71>R, 
2B@0B8 2V4 ?@>AB>R 
70 2V4ACB=>ABV 
<0B5@V0;C, 28B@0B8 
=0 040?BC20==S 
V==>20FVW ?V4 
<VAF525 
70:>=>402AB2>. 
#@8@VAB ?@>5:B=8E 
28B@0B 2V4 
7@>AB0==S V=D;SFVW, 
28B@0B8 =0 
2V4?@0FR20==S 
;0=>: ?>AB0G0==S, 
28B@0B8 =0 7<V=C 
>?5@0FV9 B0 
=0;03>465==S 
=>2>3> ?@>F5AC, 
28B@0B8 =0 
040?B0FV9=89 
<5E0=V7<. �B@0B8 
2V4 ?@>AB>R 
>1;04=0==S, @>7<V@ 
?@>є:B=8E 28B@0B. 

$878:8 
G5@2>=>W 
7>=8 + 
D>@<C20==S 
;0=FR30 
?>AB0G0==S, 
28B@0B8 =0 
CAC=5==S 
?><8;>: ?@8 
28:>@8AB0==V 
V==>20FV9 

$878:8 G5@2>=>W 7>=8 B0 6>2B>W 
7>=8 + %C4>2V 28B@0B8 =0 ?@02>2V 
A?>@8 ?@8 2?@>20465==V 
V==>20FV9, 28B@0B8 =0 CAC=5==S 
=0A;V4:V2 =5?@028;P=> ?@89=SB8E 
:5@V2=8FB2>< @VH5=P, 28B@0B8 =0 
CAC=5==S =0A;V4:V2 A01>B06C, 
4>40B:>2V 28B@0B8 2V4 71V;PH5==S 
2V4A>B:C =0 :@548B, 28B@0B8 =0 
5:>;>3VG=V 71>@8 70 701@C4=5==S 
=02:>;8H=P>3> A5@54>28I0, 
?@8@VAB ?@>5:B=8E 28B@0B 2V4 
?><8;>: C @>7@0EC=:0E, 28B@0B8 =0 
?>HC: ?>AB0G0;P=8:0. �8B@0B8 =0 
70E8A=V 70E>48 I>4> 5:>;>3VG=>W 
157?5:8, 4>40B:>2V 28B@0B8 2V4 
7<V= 2 >?>40B:C20==V, 718B:8 2V4 
?>H:>465=P 2 @57C;PB0BV 
2?@>20465==S V==>20FVW.  
�>5DVFVє=B ?;8==>ABV :04@V2, 
28B@0B8 =0 4>40B:>25 =02G0==S B0 
?V428I5==S :20;VDV:0FVW, 4>40B:>2V 
28B@0B8 2V4 7<V= 2 5:>=><VG=V9 
?>;VB8FV 45@6028, 718B:8, I> 1C;8 
A?@8G8=5=V 28B>:>< V=D>@<0FVW 

�<5=H5==S 28B@0B =0 >?;0BC 
;V:0@=S=8E 2 @57C;PB0BV ?>;V?H5==S 
C<>2 ?@0FV 
#V428I5==S ?@>4C:B82=>ABV, 
02B><0B870FVS ?@>F5AV2 

%:>@>G5==S 20@B>ABV B@0=A?>@B=8E 
?>A;C3 7 20=B06=8E ?5@52575=P 

�<5=H5==S 28:>@8AB0==S 5=5@3VW B0 
7=865==S 28:84V2 7024S:8 
5:>;>3VG=> G8AB8< B5E=>;>3VS< 

%B@C:BC@=0 7<V=0 ?5@A>=0;C, 
28:>@8AB0==S :20;VDV:>20=8E :04@V2 

%:>@>G5==S B5@<V=C 4>AB02:8 

"?B8<V70FVS B@0=A?>@B=8E 28B@0B 

$0FV>=0;P=5 28:>@8AB0==S @5AC@AV2 

$V25=P 704>2>;5=>ABV A?>6820GV2  
�=CG:VABP ;0=FR30 ?>AB02:8 (B@0=A 
<>40;P=V ?5@52575==S) 
�1V;PH5==S >1AS3V2 ?5@52575=P 
20=B06C 

�<5=H5==S 5:>;>3VG=>3> A;V4C.  
�?@>20465==S "75;5=8E" V=VFV0B82, 
S:->B 28:>@8AB0==S 5;5:B@8G=8E 
B@0=A?>@B=8E 70A>1V2 01> ?5@5@>1:0 
C?0:>2:8, I> 4>?><030є 7=878B8 
28:848 CO2 

�3C@B>20=VABP @>1>B8 :><0=4 2AVE 
;0=>: ;>3VAB8G=>W <5@56V 
"?B8<V70FVS B@0=A?>@B=8E 
<0@H@CBV2 

�<5=H5==S 7030;P=8E 28B@0B 
H;SE>< >?B8<V70FVW AB@C:BC@8 
?>AB0G0;P=8:V2 B0 :;Vє=BV2 

�:9D9?B: DB;DB5?9AB 46FBDB@ 



124

�V4?>2V4=> :>65= 707=0G5=89 @57C;PB0B @>7@0E>2CєBPAS =0 >A=>2V 

28EV4=8E 40=8E V==>20FV9=>3> ?@>5:BC. /: 707=0G0;>AS C 4@C3><C @>74V;V, 2 

C<>20E 3;>10;V70FVW V==>20FVW B@0=A?>@B=>3> ?V4?@8є<AB20 2V4V3@0RBP :;RG>2C 

@>;P C AB0;><C @>728B:C @53V>=C 7 :V;P:>E ?@8G8=. �>=8 A?@8SRBP 

5:>=><VG=><C 7@>AB0==R, A>FV0;P=><C ?@>3@5AC B0 5:>;>3VG=V9 AB01V;P=>ABV. 

 

3.2. #5@52V@:0 @57C;ьB0BV2 >FV=N20==O =0 2V4?>2V4=VABь *V;O< 
AB0;>3> @>728B:C 

 

/: 265 707=0G0;>AS, 2?@>20465==S V==>20FV9 =0 B@0=A?>@B=8E 

?V4?@8є<AB20E BVA=> ?>2’S70=5 7 4>AS3=5==S< *V;59 AB0;>3> @>728B:C @53V>=C. 

"4=VєR 7 :;RG>28E *V;59 AB0;>3> @>728B:C є 7<5=H5==S H:V4;82>3> 2?;82C =0 

=02:>;8H=є A5@54>28I5. #V4?@8є<AB20 02B><>1V;P=>3> B@0=A?>@BC B@048FV9=> 

є 465@5;>< 7=0G=8E 28:84V2 ?0@=8:>28E 307V2 B0 701@C4=5==S ?>2VB@S. 

�==>20FV9=V B5E=>;>3VW, B0:V S: 5;5:B@><>1V;V, 3V1@84=V 02B><>1V;V, 28:>@8AB0==S 

0;PB5@=0B82=8E 284V2 ?0;820 (1V>?0;82>, 2>45=P) A?@8SRBP 7<5=H5==R 28:84V2 

CO2 B0 V=H8E H:V4;828E @5G>28=, I> 2V4?>2V40є *V;S< 7, 13 V 15. 

�==>20FVW 2 B@0=A?>@B=8E B5E=>;>3VSE, 2:;RG0RG8 02B><0B87>20=V A8AB5<8 

2>4V==S, 4>?><030RBP 7<5=H8B8 :V;P:VABP 4>@>6=P>-B@0=A?>@B=8E ?@83>4 V 

?V428I8B8 7030;P=C 157?5:C =0 4>@>30E. *5 2V4?>2V40є *V;V 3. 

%CG0A=V V==>20FVW C AD5@V B@0=A?>@BC A?@8SRBP @>728B:C V=D@0AB@C:BC@8 

@53V>=V2, 2:;RG0RG8 1C4V2=8FB2> 5;5:B@>70@S4=8E AB0=FV9, ?>:@0I5==S 

4>@>6=P>W <5@56V B0 2?@>20465==S V=B5;5:BC0;P=8E B@0=A?>@B=8E A8AB5< 

(Smart Cities). *5 AB8<C;Rє 5:>=><VG=89 @>728B>: V AB2>@Rє =>2V @>1>GV <VAFS, 

I> ?>2’S70=> 7 *V;S<8 9, 11. 

�==>20FVW =0 B@0=A?>@B=8E ?V4?@8є<AB20E A?@8SRBP 7@>AB0==R 

:>=:C@5=B>A?@><>6=>ABV, AB2>@5==R =>28E @>1>G8E <VAFP C @53V>=V, 

?>:@0I5==R 5:>=><VG=8E ?>:07=8:V2 H;SE>< >?B8<V70FVW ;>3VAB8G=8E ?@>F5AV2 

B0 ?V428I5==S 5D5:B82=>ABV. *5 ?V4B@8<Cє *V;V 1, 2, 8. 



125

!0 >A=>2V B5>@5B8G=8E 40=8E B01;8FV 2.5 ?5@5;V: ?>:07=8:V2, I> 

E0@0:B5@87CRBP @57C;PB0B82=VABP V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV, 040?B>20=89 4> ACG0A=8E @50;V9 ':@0W=8 7 C@0EC20==S< WE 2?;82C =0 

*V;V AB0;>3> @>728B:C (B01;. 3.3) 

#@8 040?B0FVW 1C;> 28;CG5=> *V;P 14, 1> 157?>A5@54=P> >1@0=89 284 

B@0=A?>@BC =5 2?;820є =0 715@565==S B0 AB0;5 28:>@8AB0==S >:50=V2, <>@V2 V 

<>@AP:8E @5AC@AV2 2 V=B5@5A0E AB0;>3> @>728B:C.  

� ?>?5@54=P><C ?V4@>74V;V (B01;. 3.1) 1C;> AD>@<>20=> ?5@5;V: 

?>:07=8:V2, I> E0@0:B5@87CRBP @57C;PB0B82=VABP V==>20FV9=>3> @>728B:C 

;>3VAB8G=>W 4VS;P=>ABV 02B>B@0=A?>@B=>3> ?V4?@8є<AB20. -> 40є =0< 420 =01>@C 

AB@0B53V9: 

 AB@0B53VW @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20, 

(S:5 709<0єBPAS 20=B06=8<8 ?5@52575==S<8) B0 

 AB@0B53VW AB0;>3> @>728B:C @53V>=C, 45 40=5 ?V4?@8є<AB2> DC=:FV>=Cє.  

�V4?>2V4=> B@0=A?>@B=><C ?V4?@8є<AB2C, S:5 E>G5 1@0B8 CG0ABP C 

@50;V70FVW *V;59 AB0;>3> @>728B:C, =5>1EV4=> >1@0B8 AB@0B53VR >?B8<0;P=C =5 

BV;P:8 4;S A515, 0 9 4;S AB0;>3> @>728B:C @53V>=C. 

�V4?>2V4=> <8 AB8:0є<>AS 7 <0B5<0B8G=>R 7040G5R, 45 є «3@02FV», :>6=89 

7V A2>єR AB@0B53VєR. *5 «3@0» 7 =5=C;P>2>R AC<>R C «283@0HV». 

� V3@0E 7 =5=C;P>2>R AC<>R C 283@0HV 01> ?@>3@0HV <>6CBP >?8=8B8AS 2AV 

CG0A=8:8 3@8. �V<0B@8G=0 3@0 3 F5 :V=F520 3@0 42>E 3@02FV2 V7 =5=C;P>2>R AC<>R. 

' FP><C 28?04:C 4;S :>6=>W V3@>2>W A8BC0FVW ýÿþĀ :>65= V7 3@02FV2 <0є A2V9 283@0H ÿÿĀ  4;S ?5@H>3> 3@02FS B0 ĀÿĀ  3 4;S 4@C3>3> 3@02FS. �0 4>?><>3>R B5>@VW V3>@ 

<>6=0 7=09B8 @VH5==S 1V<0B@8G=>W 3@8, 0 B0:>6 A8BC0FVW >?B8<0;P=V 70 #0@5B> B0 

A8BC0FVW ABV9:V 70 !5H5<. *5 <>6=0 7@>18B8 70 4>?><>3>R B5>@VW V3>@ [107, 108]. 

&5>@VS V3>@ є @>74V;>< <0B5<0B8:8 B0 5:>=><V:8, S:89 282G0є ?@>F5A8 

?@89=SBBS @VH5=P C A8BC0FVSE, :>;8 270є<>4VRBP :V;P:0 AB>@V= (3@02FV2), 0 WE=V 

@57C;PB0B8 70;560BP 2V4 @VH5=P, S:V 2>=8 ?@89<0RBP >4=>G0A=> G8 ?>A;V4>2=>. 

"A=>2=>R <5B>R B5>@VW V3>@ є 287=0G5==S >?B8<0;P=8E AB@0B53V9 4;S :>6=>3> 

3@02FS, I>1 <0:A8<V7C20B8 A2>R 283>4C, 2@0E>2CRG8 <>6;82V 4VW V=H8E. 



126

&01;8FS 3.3 

�40?B>20=V ?>:07=8:8, I> E0@0:B5@87CRBP @57C;PB0B82=VABP V==>20FV9 =0 

>A=>2=V 2848 @57C;PB0BV2 @53V>=C 

�;5<5=B8 
;>3VAB8G=>W 
A8AB5<8 

*V;V AB0;>3> @>728B:C 
$57C;PB0B8 2V4 2?@>20465==S V==>20FV9 
7 >3;S4C =0 AB0;89 @>728B>: @53V>=C, 45 

DC=:FV>=Cє ?V4?@8є<AB2> 

�0=:0 7 - �0157?5G5==S 4>ABC?C 2AVE ;R459 
4> ?@89=SB=8E 70 FV=>R, =04V9=8E, 
AB0;8E V ACG0A=8E 465@5; 5=5@3VW 

�:>;>3VG=89 (5=5@3>A?>6820==S 
=0 >A=>2V 2V4=>2;R20=8E 465@5;) 

�:
>=
><

VG
=8
9 

(>
1A
S3
 ?
5@
52
57
5=
=S
 2
0=
B0
6
C 
02
B>
<>

1V
;P
=8
< 
B@
0=
A?
>@
B>
<,
 <
;=
 3@

=)
 

8 - %?@8S==S 157?5@5@2=><C, 
2A5>E>?;RRG><C V AB0;><C 
5:>=><VG=><C 7@>AB0==R, ?>2=V9 V 
?@>4C:B82=V9 709=SB>ABV B0 3V4=V9 
?@0FV 4;S 2AVE 

%>FV0;P=89 (709=SBVABP 
=0A5;5==S ':@0W=8, %) 

�0=0; 9 - %B2>@5==S ABV9:>W 
V=D@0AB@C:BC@8, A?@8S==S 
2A5>E>?;RRGV9 V AB0;V9 
V=4CAB@V0;V70FVW B0 V==>20FVS<  

&5E=>;>3VG=89 (28B@0B8 =0 
V==>20FVW 70 2840<8 5:>=><VG=>W 
4VS;P=>ABV (28@>1=8FB2> 
02B>B@0=A-?>@B=8E 70A>1V2, 
?@8G5?V2 V =0?V2?@8G5?V2 B0 
V=H8E B@0=A?>@B=8E 70A>1V2)) 

11 - %B0;89 @>728B>: <VAB B0 3@><04 &5E=>;>3VG=89 (28B@0B8 =0 
V==>20FVW 70 2840<8 5:>=><VG=>W 
4VS;P=>ABV (28@>1=8FB2> 
02B>B@0=A-?>@B=8E 70A>1V2, 
?@8G5?V2 V =0?V2?@8G5?V2 B0 
V=H8E B@0=A?>@B=8E 70A>1V2)) 

�0=FR38 1 - #>4>;0==S 1V4=>ABV %>FV0;P=89 (G0AB:0 =0A5;5==S, 
G8W A5@54=P>4CH>2V 5:2V20;5=B=V 
AC:C?=V 28B@0B8 є =86G8<8 70 
D0:B8G=89 (@>7@0EC=:>289) 
?@>68B:>289 <V=V<C<, %) 

3 -  VF=5 74>@>2’S B0 1;03>?>;CGGS %>FV0;P=89 (:V;P:VABP A<5@B59 
C=0A;V4>: B@0=A?>@B=8E 
=5I0A=8E 28?04:V2, =0 100 000 
=0A5;5==S) 

13 - �68BBS =52V4:;04=8E 70E>4V2 
I>4> 1>@>BP18 7V 7<V=>R :;V<0BC B0 
WW =0A;V4:0<8 

�:>;>3VG=89 (7=865==S 28:84V2 
%"2) 

 5@56V 2 - #>4>;0==S 3>;>4C %>FV0;P=89 (709=SBVABP 
=0A5;5==S ':@0W=8, %) 

15 - �0E8AB V 2V4=>2;5==S 5:>A8AB5< 
ACHV B0 A?@8S==S WE @0FV>=0;P=><C 
28:>@8AB0==R, @0FV>=0;P=5 
;VA>:>@8ABC20==S, 1>@>BP10 7 
>?CAB5;R20==S<, ?@8?8=5==S B0 
?>25@=5==S =0704 ?@>F5AC 453@040FVW 
75<5;P V 7C?8=5==S 2B@0B8 
1V>@V7=><0=VBBS 

�:>;>3VG=89 (7=865==S 28:84V2 
%"2) 

�:9D9?B: $B;DB5?9AB 46FBDB@ A4 BEAB6V 6?4EA<I 8BE?V8:9Aь 

 



127

"A=>2=V 5;5<5=B8 B5>@VW V3>@: 

 3@02FV 3 >:@5<V >A>18 01> 3@C?8, S:V ?@89<0RBP @VH5==S. �E=V AB@0B53VW 

270є<>?>2'S70=V. � 40=><C 4>A;V465==V 3 F5 02B>B@0=A?>@B=V ?V4?@8є<AB20 B0 

@53V>=; 

 AB@0B53VW 3 =01V@ 4V9, S:V <>65 28:>=C20B8 :>65= 3@025FP. %B@0B53VS 

<>65 1CB8 S: G8AB>R (GVB:5 @VH5==S), B0: V 7<VH0=>R (28?04:>289 281V@ <V6 

:V;P:><0 4VS<8). %B@0B53VW 2 40=><C 4>A;V465==V є G8AB8<8 B0 >?8ACRBP 

@57C;PB0B82=VABP V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 02B>B@0=A?>@B=>3> 

?V4?@8є<AB20 4;S A0<>3> ?V4?@8є<AB20 B0 4;S @53V>=C, 2 S:><C 2>=> DC=:FV>=Cє; 

 28?;0B8 3 @57C;PB0B8 01> ?@81CB:8, S:V >B@8<CRBP 3@02FV 70;56=> 2V4 

>1@0=8E =8<8 AB@0B53V9; 

 @V2=>2030 !5H0 3 A8BC0FVS, 2 S:V9 :>65= 3@025FP >18@0є >?B8<0;P=C 

AB@0B53VR 7 >3;S4C =0 AB@0B53VW V=H8E, V 6>45= 3@025FP =5 <>65 ?>:@0I8B8 A2V9 

283@0H, 7<V=82H8 ;8H5 A2>R AB@0B53VR. �=0:H5 :06CG8, <0є 1CB8 >1@0=0 B0:0 

AB@0B53VS (V==>20FV9=89 ?@>є:B), S:0 70157?5G8BP >45@60==S <0:A8<0;P=>3> 

@57C;PB0BC =5 BV;P:8 4;S 02B>B@0=A?>@B=>3> ?V4?@8є<AB20, 0 9 1C45 A?@8SB8 

AB0;><C @>728B:C @53V>=C B0 70157?5GC20B8 @50;V70FVR 9>3> FV;59. 

$V2=>2030 !5H0 =5 702648 70157?5GCє <0:A8<0;P=89 283@0H 4;S >1>E 

3@02FV2. +0AB> F5 :><?@><VA, :>;8 :>65= 3@025FP >B@8<Cє ?52=C AC<C 

28=03>@>48, 0;5 =5 <0:A8<0;P=C, >A:V;P:8 V=H89 3@025FP B0:>6 =0<030єBPAS 

<0:A8<V7C20B8 A2V9 283@0H. 

�3V4=> 7 B5>@VєR V3>@, :5@V2=8FB2> 02B>B@0=A?>@B=>3> ?V4?@8є<AB20 <0є m 

@V7=8E AB@0B53V9 (2>=8 2V4?>2V40RBP @S4:0<), 0 @53V>= >B@8<Cє @57C;PB0B8 2V4 3 Ā  AB@0B53V9 (2>=8 2V4?>2V40RBP AB>2?G8:0<). "1842V AB>@>=8 @>1;SBP 281V@ 

>4=>G0A=>, >A:V;P:8 3@0 є AB0B8G=>R. �=0;V7CRBPAS 2AV <>6;82V 20@V0=B8 

AB@0B53V9 CG0A=8:V2, V 4;S :>6=>W :><1V=0FVW 287=0G0RBPAS 2V4?>2V4=V 283@0HV. 

*R 3@C =097@CG=VH5 ?@54AB028B8 C 283;S4V 42>E <0B@8FP 283@0HV2, S:V 

?>:07CRBP 283@0HV :>6=>3> 3@02FS 4;S 2AVE <>6;828E AB@0B53V9. *V 42V <0B@8FV 

<>6=0 >1'є4=0B8 2 >4=C, 45 :>65= 5;5<5=B <VAB8BP ?0@C 7=0G5=P 3 283@0HV 

?5@H>3> B0 4@C3>3> CG0A=8:V2. ' FV9 3@V, 3@0 1 3 F5 ÿÿĀ, 0 3@0 2 3 ĀÿĀ (@8A. 3.4). 



128

 

$8A. 3.4. �;5<5=B8 ?;0BV6=8E <0B@8FP ?5@H>3> V 4@C3>3> CG0A=8:0 þ1Ā  V þ2Ā  3 WE 

AB@0B53VW 

�:9D9?B: DB;DB5?9AB 46FBDB@ ;4 [108] 

 

#VA;S B>3>, S: <0B@8FS A:;045=0, =5>1EV4=> 281@0B8 >?B8<0;P=V AB@0B53VW 

3@02FV2, S:V 4>72>;SBP 4>AS3B8 =09:@0I8E @57C;PB0BV2. 

�B0?8 281>@C AB@0B53VW (7=0E>465==S @V2=>2038 !5H0 2 V3@0E 7 G8AB8<8 

AB@0B53VS<8), ?@54AB02;5=89 C =>@<0;P=V9 D>@<V >?8AC 3@8 4;S 1V<0B@8G=8E 

V3>@ [107]: 

1. "?8A 3@8. � 40=><C 4>A;V465==V є 420 3@02FV 7 :V=F52>R :V;P:VABR 

AB@0B53V9. �;S :>6=>W :><1V=0FVW AB@0B53V9 >1>E 3@02FV2 287=0G0єBPAS 283@0H 

:>6=>3> 3@02FS; 

2. #>1C4C20==S B01;8FV 283@0HV2 (@8A. 3.4) 4;S :>6=>W ?0@8 AB@0B53V9. 

�>6=0 :;VB8=:0 B01;8FV 2:07Cє 283@0H :>6=>3> 3@02FS, :>;8 >18420 3@02FV 

2818@0RBP ?52=C AB@0B53VR; 

3. #5@52V@:0 AB@0B53V9 7 =091V;PH8<8 7=0G5==S<8: 

 4;S :>6=>W AB@0B53VW 3@02FS 1 7=094VBP =09:@0IC AB@0B53VR 3@02FS 2, 

B>1B> AB@0B53VR, S:0 <0:A8<V7Cє 283@0H 3@02FS 2 70 DV:A>20=C AB@0B53VR 3@02FS 1; 

 4;S :>6=>W AB@0B53VW 3@02FS 2 7=094VBP =09:@0IC AB@0B53VR 3@02FS 1, 

B>1B> AB@0B53VR, S:0 <0:A8<V7Cє 283@0H 3@02FS 1 70 DV:A>20=C AB@0B53VR 3@02FS 2; 

 =09:@0I0 2V4?>2V4P >7=0G0є, I> 3@025FP =5 <>65 71V;PH8B8 A2V9 

283@0H, 7<V=82H8 A2>R AB@0B53VR, S:I> AB@0B53VS V=H>3> 3@02FS DV:A>20=0; 



129

4. �87=0G5==S @V2=>2038 !5H0 3 S:I> AB@0B53VS 3@02FS 1 є =09:@0I>R 

2V4?>2V44R =0 AB@0B53VR 3@02FS 2, 0 AB@0B53VS 3@02FS 2 є =09:@0I>R 2V4?>2V44R 

=0 AB@0B53VR 3@02FS 1, B>4V ?0@0 AB@0B53V9 є @V2=>203>R !5H0. 

#5@52V@SєBPAS :>6=0 ?0@0 AB@0B53V9. /:I> 6>45= 7 3@02FV2 =5 <0є AB8<C;C 

7<V=8B8 A2>R AB@0B53VR, F5 @V2=>2030 !5H0. 

�V4?>2V4=> B01;8FS< 3.1 B0 3.3 1C;> AD>@<>20=> 42V <0B@8FV AB@0B53V9 4;S 

?V4?@8є<AB20 V 4;S @53V>=C, 45 74V9A=RєBPAS AB0;89 @>728B>: (@8A. 3.5 B0 3.6). 

 

 
$8A. 3.5 "A=>2=V ?>:07=8:8, I> E0@0:B5@87CRBP @57C;PB0B82=VABP V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 

�:9D9?B: DB;DB5?9AB 46FBDB@ 

 

�;S >FV=:8 5D5:B82=>ABV V==>20FV9=>3> @>728B:C B@0=A?>@B=>3> 

?V4?@8є<AB20 D>@<0;V7Cє<> 5;5<5=B8 ?;0BV6=8E <0B@8FP ?5@H>3> (B@0=A?>@B=5 



130

?V4?@8є<AB2>) B0 4@C3>3> (@53V>=) CG0A=8:V2. %B@0B53VW B@0=A?>@B=>3> 

?V4?@8є<AB20 D>@<CRBPAS =0 >A=>2V @57C;PB0BV2 @50;V70FVW V==>20FV9=>3> 

?@>є:BC (?>:07=8:V2, S:V E0@0:B5@87CRBP ?@>є:B V <>6CBP 1CB8 @>7@0E>20=V). 

$53V>=0;P=V AB@0B53VW A:;04=VH5 D>@<0;V7C20B8 B0 @>7@0EC20B8. *V AB@0B53VW 

<>6CBP 2V4@V7=SB8AS 70;56=> 2V4 ?@V>@8B5BV2 @53V>=C, B0:8E S: A:>@>G5==S 

28:84V2 ?0@=8:>28E 307V2 01> @>728B>: 75;5=8E =0A0465=P. 

 

 

$8A. 3.6. "A=>2=V ?>:07=8:8, I> E0@0:B5@87CRBP 4>AS3=5==S FV;59 AB0;>3> 

@>728B:C 2 @53V>=V 

�:9D9?B: DB;DB5?9AB 46FBDB@ 

 

�;5<5=B8 ?;0BV6=8E <0B@8FP 2V4>1@060RBP 270є<>4VR F8E AB@0B53V9, 45 

:>6=0 :><1V=0FVS AB@0B53V9 <0B8<5 A2V9 2?;82 7 >1>E AB>@V= 3 S: =0 

?@81CB:>2VABP V 28B@0B8 B@0=A?>@B=>3> ?V4?@8є<AB20, B0: V =0 4>AS3=5==S 

@53V>=0;P=8E 5:>;>3VG=8E V A>FV0;P=8E FV;59. 



131

� 40=><C 4>A;V465==V D>@<0;V7>20=> AB@0B53VW 4;S &"� «'�$��!%Ь�� 

&"$�����Ь!"-�"��%&�+!� �" #�!�/» B0 ':@0W=8, 1> >1@0=0 :><?0=VS 

?@0FRє =0 B5@8B>@VW 2AV9 :@0W=8 (B01;. 3.4). /: 265 707=0G0;>AP, 4;S 0?@>10FVW 

@>7@>1;5=>W A8AB5<8 >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C 

;>3VAB8G=>W 4VS;P=>ABV 1C;> >1@0=> ?V4?@8є<AB2> &"� «'�$��!%Ь�� 

&"$�����Ь!"-�"��%&�+!� �" #�!�/», S:5 709<0єBPAS 5:A?>@B>< 03@0@=>W 

?@>4C:FVW C:@0W=AP:>3> 28@>1=8FB20 =0 A2VB>2V @8=:8.  5B>R ?V4?@8є<AB20 є 

D>@<C20==S B@820;8E ?0@B=5@AP:8E 2V4=>A8= 7 CAV<0 :;Vє=B0<8 =570;56=> 2V4 

>1AS3V2 70<>2;5==S. �><?0=VS =040є S:VA=V ?>A;C38, 0=0;V7Cє 4VS;P=VABP A2>WE 

?0@B=5@V2 V 2AV;S:> A?@8Sє @>728B:C CA?VH=8E 2V4=>A8=. "AB0==V< G0A>< 2 C<>20E 

2V9AP:>28E 4V9 :><?0=VS ?>G0;0 2B@0G0B8 ?>78FVW =0 @8=:C (B01;. 3.5). 

�=0;V7 7<V= ?>:07=8:V2 0:B82V2, 7>1>2’S70=P B0 G8AB>3> 4>E>4C 70 ?5@V>4 7 

2019 ?> 2023 @>:8 ?>:07Cє, I> 20@BVABP 0:B82V2 C 2023 @>FV A:;0;0 10 235 B8A. 

3@=, I> є =091V;PH8< ?>:07=8:>< 70 25AP ?5@V>4. !091V;PH5 7@>AB0==S 0:B82V2 

A?>AB5@V30єBPAS C 2022 @>FV (B5<? ?@8@>ABC 3 3,70). *5 >7=0G0є, I> 0:B828 C 

2022 @>FV 7@>A;8 1V;PH =V6 CB@8GV ?>@V2=S=> 7 ?>?5@54=V< @>:><. ' 2020 @>FV 

0:B828 A:>@>B8;8AS, >A:V;P:8 B5<? 7@>AB0==S ;0=FR30 AB0=>282 0,38, I> є 

7=0G=8< 7=865==S< ?>@V2=S=> 7 2019 @>:><. ' 2023 @>FV 0:B828 7@>A;8 =0 

25,95% ?>@V2=S=> 7 2022 @>:><. 

�>1>2’S70==S C 2023 @>FV AB0=>2;SBP 10 070 B8A. 3@=, I> B0:>6 є 

=0928I8< ?>:07=8:><. 2022 @V: <0є =091V;PH5 7@>AB0==S 7>1>2’S70=P =0 @V2=V 

3,97, I> 2:07Cє =0 71V;PH5==S 2 3,97 @070 ?>@V2=S=> 7 2021 @>:><. ' 2020 @>FV 

7>1>2’S70==S 7<5=H8;8AS, ?@> I> A2V4G8BP ;0=FR3>289 ?>:07=8: 0,39. ' 2023 

@>FV 7>1>2’S70==S 7@>A;8 =0 54,78% ?>@V2=S=> 7 2022 @>:><. 

+8AB89 4>EV4 C 2023 @>FV A:;02 2 865 B8A. 3@=, I> є ACBBє28< 7<5=H5==S< 

?>@V2=S=> 7 2022 @>:><. !091V;PH89 ?@8@VAB G8AB>3> 4>E>4C A?>AB5@V30єBPAS C 

2021 @>FV, 45 ?>:07=8: ?@8@>ABC AB0=>282 9,03 (G8AB89 4>EV4 7@VA 1V;PH =V6 C 9 

@07V2 ?>@V2=S=> 7 2020 @>:><). ' 2022 @>FV G8AB89 4>EV4 B0:>6 ACBBє2> 7@VA, =0 

?>:07=8: 6,41. 



132

&01;8FS 3.4 

(>@<0;V70FVS 5;5<5=BV2 ?;0BV6=8E <0B@8FP ?5@H>3> V 4@C3>3> CG0A=8:0 þ1Ā V þ2Ā 3 WE AB@0B53V9 

�;5<5=B8 
;>3VAB8G=>W 
A8AB5<8 

$57C;PB0B8 

�:>;>3VG=89 %>FV0;P=89 &5E=>;>3VG=89 �:>=><VG=89 

�0=:0 �=865==S 28:84V2 %"2/ �<5=H5==S 
28:84V2 %"2 

+0AB:0 =0A5;5==S, G8W 
A5@54=P>4CH>2V 5:2V20;5=B=V 
AC:C?=V 28B@0B8 є =86G8<8 70 
D0:B8G=89 (@>7@0EC=:>289) 
?@>68B:>289 <V=V<C<, %, / 
�<5=H5==S 28B@0B =0 >?;0BC 
;V:0@=S=8E 2 @57C;PB0BV 
?>;V?H5==S C<>2 ?@0FV   

%BC?V=P 7=>AC >A=>2=8E 70A>1V2 
70 ��� «&@0=A?>@B, A:;04AP:5 
3>A?>40@AB2>, ?>HB>20 B0 
:C@’є@AP:0 4VS;P=VABP», % / 
#V428I5==S ?@>4C:B82=>ABV, 
02B><0B870FVS ?@>F5AV2 

"1AS3 ?5@52575=P 
20=B06C / %:>@>G5==S 
20@B>ABV B@0=A?>@B=8E 
?>A;C3 7 20=B06=8E 
?5@52575=P 

�0=0; 

�=865==S 28:84V2 %"2/ �<5=H5==S 
28:>@8AB0==S 5=5@3VW B0 7=865==S 28:84V2 
7024S:8 5:>;>3VG=> G8AB8< B5E=>;>3VS< 

�V;P:VABP A<5@B59 C=0A;V4>: 
B@0=A?>@B=8E =5I0A=8E 28?04:V2, 
=0 100 000 =0A5;5==S / %B@C:BC@=0 
7<V=0 ?5@A>=0;C, 28:>@8AB0==S 
:20;VDV:>20=8E :04@V2 

+0AB:0 5;5:B@>B@0=A?>@BC C 
2=CB@VH=P><C A?>;CG5==V, %/ 
%:>@>G5==S B5@<V=C 4>AB02:8 

"1AS3 ?5@52575=P 
20=B06C / "?B8<V70FVS 
B@0=A?>@B=8E 28B@0B 

�0=FR3 
�=5@3>A?>6820==S =0 >A=>2V 
2V4=>2;R20=8E 465@5;/ $0FV>=0;P=5 
28:>@8AB0==S @5AC@AV2 

�09=SBVABP =0A5;5==S ':@0W=8, % / 

$V25=P 704>2>;5=>ABV A?>6820GV2 

�8B@0B8 =0 V==>20FVW 70 2840<8 
5:>=><VG=>W 4VS;P=>ABV 
(�8@>1=8FB2> 02B>B@0=A?>@B=8E 
70A>1V2, ?@8G5?V2 V =0?V2?@8G5?V2 
B0 V=H8E B@0=A?>@B=8E 70A>1V2)/ 
�=CG:VABP ;0=FR30 ?>AB02:8  

"1AS3 ?5@52575=P 
20=B06C / �1V;PH5==S 
>1AS3V2 ?5@52575=P 
20=B06C 

 5@560 

�=5@3>є<=VABP ��# (28B@0B8 ?5@28==>W 
5=5@3VW =0 >48=8FR ��#), :3 =. 5. =0 
<V6=0@>4=89 4>;0@ 70 #�% 2011/ 
�<5=H5==S 5:>;>3VG=>3> A;V4C. 
�?@>20465==S «75;5=8E» V=VFV0B82, S:->B 
28:>@8AB0==S 5;5:B@8G=8E B@0=A?>@B=8E 
70A>1V2 01> ?5@5@>1:0 C?0:>2:8, I> 
4>?><030є 7=878B8 28:848 CO2 

�09=SBVABP =0A5;5==S ':@0W=8, % / 

�3C@B>20=VABP @>1>B8 :><0=4 2AVE 
;0=>: ;>3VAB8G=>W <5@56V 

+0AB:0 28B@0B =0 28:>=0==S 
=0C:>28E 4>A;V465=P V @>7@>1>: 
C ��#, %/ "?B8<V70FVS 
B@0=A?>@B=8E <0@H@CBV2 

"1AS3 ?5@52575=P 
20=B06C / �<5=H5==S 
7030;P=8E 28B@0B 
H;SE>< >?B8<V70FVW 
AB@C:BC@8 
?>AB0G0;P=8:V2 B0 
:;Vє=BV2 

�:9D9?B: DB;DB5?9AB 46FBDB@ 



133

&01;8FS 3.5 

�=0;V7 48=0<V:8 0:B82V2, 7>1>2'S70==S B0 G8AB>3> 4>E>4C &"� «'�$��!%Ь�� 

&"$�����Ь!"-�"��%&�+!� �" #�!�/» 70 201932023 @>:8 

$>:8/#>:07=8:8 

�:B828  �>1>2'S70==S  +8AB89 4>EV4 

B8A. 
3@= 

;0=FR3>2V 
B5<?8 

7@>AB0==S 

B8A. 
3@= 

;0=FR3>2V 
B5<?8 

7@>AB0==S 

B8A. 
3@= 

;0=FR3>2V 
B5<?8 

7@>AB0==S 
2019 5100 100,00 3700 100,00 20000 100,00 

2020 1928 37,80 1467 39,65 484 2,42 

2021 2196 113,90 1638 111,66 4369 902,69 

2022 8126 370,04 6506 397,19 28007 641,04 

2023 10235 125,95 10070 154,78 2865 10,23 

�:9D9?B: DB;DB5?9AB 46FBDB@ ;4 [109] 

 

"4=0: C 2023 @>FV B5<? 7@>AB0==S @V7:> 7=8782AS 4> 0,10, I> A2V4G8BP ?@> 

7=0G=5 7=865==S 4>E>4V2 ?>@V2=S=> 7 ?>?5@54=V< @>:><. 

� 28I5707=0G5=>3> <>6=0 7@>18B8 28A=>2:8, I> 0:B828 B0 ?0A828 

B@0=A?>@B=>3> ?V4?@8є<AB20 7@>A;8 7=0G=8<8 B5<?0<8 2 >AB0==V @>:8, 7>:@5<0, 

C 2022 @>FV. 

+8AB89 4>EV4 ?@>45<>=AB@C202 ACBBє25 7@>AB0==S 2 2021 V 2022 @>:0E, 0;5 

7=0G=> 7=8782AS 2 2023 @>FV. �><?0=VS 4>AS3;0 =0928I>3> @V2=S 0:B82V2 V ?0A82V2 C 

2023 @>FV, 0;5 ?@8 FP><C 7VB:=C;0AS 7 @V7:8< ?04V==S< G8AB>3> 4>E>4C. *5 <>65 

A2V4G8B8 ?@> B5, I> C 2023 @>FV :><?0=VS <0;0 7=0G=V V=25AB8FVW B0 @>7H8@5==S 

0:B82V2 V 7>1>2’S70=P, 0;5 =5 7<>3;0 ?V4B@8<C20B8 28A>:89 @V25=P 4>E>4C, I> 

?>2’S70=> 7 ?52=8<8 5:>=><VG=8<8, ?>;VB8G=8< B0 @8=:>28<8 7<V=0<8. 

� >3;S4C =0 2A5 28I5707=0G5=5 :5@V2=8FB2> :><?0=VW ?@89=S;> @VH5==S 

?5@59=SB8 4>A2V4 ;V45@V2 C FV9 30;C7V (B01;. 2.6) V <091CB=V V=25AB8FV9=V ?@>5:B8 

2?@>2046C20B8 7 >3;S4C =0 4>AS3=5==S *V;59 AB0;>3> @>728B:C. 

!0 ?V4?@8є<AB2V ?;0=CєBPAS 2?@>2048B8 V==>20FV9=89 ?@>Q:B I>4> 

AB2>@5==S A8AB5<8 C?@02;V==S 5;5:B@><>1V;S<8 7 28:>@8AB0==S< B5E=>;>3V9 

Smart Fleet B0 Big Data. #@>Q:B ?>є4=Cє 5:>;>3VG=V, B5E=>;>3VG=V B0 >?5@0FV9=V 

V==>20FVW 4;S ?V428I5==S 5D5:B82=>ABV B0 7<5=H5==S 2?;82C =0 =02:>;8H=є 

A5@54>28I5 (�>40B>: �). �AV ?>:07=8:8 ?5@52545=V C 20@BVA=89 28@07, WE 

@>7@0EC=:8 =02545=V C �>40B:C �.  



134

�3V4=> &01;. �.1 �>40B:C � (45 =02545=V >A=>2=V ?>:07=8:8 ?@>5:BC) 

70?>2=Rє<> ?;0BV6=C <0B@8FR ?5@H>3> V 4@C3>3> CG0A=8:0 þ1Ā  V þ2Ā  3 WE 

AB@0B53VW (B01;. 3.6 B0 B01;. 3.7) 

' :>6=><C AB>2?G8:C <0B@8FV A 7=0945<> <0:A8<0;P=89 5;5<5=B. *V 

5;5<5=B8 ?V4:@5A;5=V 2 <0B@8FV A (B01;. 3.6). �E=є ?>;>65==S 2V4?>2V40є 

?@89=SB=8< A8BC0FVS< 1-3> 3@02FS, :>;8 4@C389 3@025FP >1@02 AB@0B53VR Ā 

2V4?>2V4=>. 

#>BV< C :>6=><C @S4:C <0B@8FV B 2815@5<> =091V;PH89 5;5<5=B. *V 

5;5<5=B8 ?V4:@5A;5=V 2 <0B@8FV B. �E=є ?>;>65==S 287=0G0B8<5 ?@89=SB=V 

A8BC0FVW 2-3> 3@02FS, :>;8 ?5@H89 3@025FP >1@02 AB@0B53VR i 2V4?>2V4=>. 

#>78FVW <0:A8<C<V2 C AB>2?G8:0E <0B@8FV �: (4,1), (1,2), (3,2), (4,2), (1,3), 

(2,3), (3,3), (1,4), (2,4), (3,4), (4,4). 

#>78FVW <0:A8<C<V2 C @S4:0E <0B@8FV �: (1,1), (1,4), (2,1), (3,2), (3,4), (4,4). 

�=0945=> 4 @V2=>206=V A8BC0FVW 70 !5H5< (3;2), (1;4), (3;4), (4;4). *V A8BC0FVW 

28S28;8AS >?B8<0;P=8<8 70 #0@5B> 4;S >1>E 3@02FV2 (B01;. 3.6 B0 B01;. 3.7). 

' @V2=>206=V9 A8BC0FVW (3,2) 3@025FP №1 283@0є 30000 >48=8FP, 0 3@025FP 

№2 3 32000 >48=8FV (D>@<C20==S D>=4C 70@>1VB=>W ?;0B8 B0 71V;PH5==S >1AS3V2 

?5@52575=P 20=B06C). 

&01;8FS 3.6 

#;0BV6=0 <0B@8FS 3@02FS � (B@0=A?>@B=5 ?V4?@8є<AB2>) 

�;5<5=B8 ;>3VAB8G=>W A8AB5<8 

$57C;PB0B8 

�:>;>3VG=89 %>FV0;P=89 &5E=>;>3VG=89 �:>=><VG=89 

�0=:0 2572 30000 450000 160000 

�0=0; 2572 24000 450000 160000 

�0=FR3 2572 30000 450000 160000 

 5@560 3200 30000 45000 160000 

�:9D9?B: DB;DB5?9AB 46FBDB@ 

 



135

&01;8FS 3.7 

#;0BV6=0 <0B@8FS 3@02FS B (AB0;89 @>728B>:) 

�;5<5=B8 ;>3VAB8G=>W A8AB5<8 

$57C;PB0B8 

�:>;>3VG=89 %>FV0;P=89 &5E=>;>3VG=89 �:>=><VG=89 

�0=:0 45450 4500 16000 45450 

�0=0; 48022 4500 16000 2572 

�0=FR3 2572 32000 24000 32000 

 5@560 45450 16000 16000 48022 

�:9D9?B: DB;DB5?9AB 46FBDB@ 

 

' @V2=>206=V9 A8BC0FVW (1,4) 3@025FP №1 283@0є 160000 >48=8FP, 0 3@025FP 

№2 3 045450 >48=8FV (7030;P=89 >1AS3 ?5@52575=P B0 7<5=H5==S 28B@0B =0 

?0;82>). 

' @V2=>206=V9 A8BC0FVW (3,4) 3@025FP №1 283@0є 160000 >48=8FP, 0 3@025FP 

№2 3 32000 >48=8FV (7030;P=89 >1AS3 ?5@52575=P B0 71V;PH5==S ?5@52575=P 

20=B06C). 

' @V2=>206=V9 A8BC0FVW (4,4) 3@025FP №1 283@0є 160000 >48=8FP, 0 3@025FP 

№2 3 48022 >48=8FV (7030;P=89 >1AS3 ?5@52575=P B0 7<5=H5==S 7030;P=8E 

28B@0B H;SE>< >?B8<V70FVW AB@C:BC@8 ?>AB0G0;P=8:V2 B0 :;Vє=BV2). 

 =>68=0 2AVE @50;V7>20=8E 25:B>@V2 283@0HV2 4;S @>73;S=CB>W 3@8 <0є 

283;S4, 7>1@065=89 =0 @8AC=:C 3.7. /: 10G8<>, є :V;P:0 A8BC0FV9 >?B8<0;P=8<8 

70 #0@5B>, 0;5 A8BC0FVS 7 =091V;PH8< 283@0H5< (70 <5B>4>< V450;P=>W B>G:8) є 

I(448023.71;24163.705): 7<5=H5==S 28:>@8AB0==S 5=5@3VW B0 7=865==S 28:84V2 

7024S:8 5:>;>3VG=> G8AB8< B5E=>;>3VS< B0 A:>@>G5==S :V;P:>ABV 4>@>6=P>-

B@0=A?>@B=8E ?@83>4. 



136

 

$8A. 3.7. �@0DVG=5 287=0G5==S A8BC0FVW 7 =091V;PH8< 283@0H5< (70 <5B>4>< 

V450;P=>W B>G:8) 

�:9D9?B: DB;DB5?9AB 46FBDB@ ; 6<>BD<EF4AAO@ #� STATISTICA 

 

�V4?>2V4=> 4;S @50;V70FVW ?@>5:BC, AB01V;V70FVW 5:>=><VG=>3> AB0=C B0 

C4>A:>=0;5==S ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=><C ?V4?@8є<AB2C =5>1EV4=> 

AD>@<C20B8 AB@0B53VR V==>20FV9=>3> @>728B:C &"� «'�$��!%Ь�� 

&"$�����Ь!"-�"��%&�+!� �" #�!�/» 7 C@0EC20==S< =0ABC?=8E 

?@V>@8B5B=8E =0?@S<:V2: 

1. #5@H89 ?@V>@8B5B: 

 7<5=H5==S 28:>@8AB0==S 5=5@3VW B0 7=865==S 28:84V2 7024S:8 

5:>;>3VG=> G8AB8< B5E=>;>3VS< B0 

 A:>@>G5==S :V;P:>ABV 4>@>6=P>-B@0=A?>@B=8E ?@83>4. 

2. �@C389 ?@V>@8B5B: 

 28A>:89 @V25=P 70@>1VB=>W ?;0B8, 



137

 71V;PH5==S >1AS3V2 ?5@52575=P 20=B06C, 

 :5@C20==S B0 >?B8<V70FVS 7030;P=>3> >1AS3C ?5@52575=P, 

 7<5=H5==S 28B@0B =0 ?0;82> B0 

 7<5=H5==S 7030;P=8E 28B@0B H;SE>< >?B8<V70FVW AB@C:BC@8 

?>AB0G0;P=8:V2 B0 :;Vє=BV2. 

$57C;PB0B8 ?@>2545=8E 4>A;V465=P 4>2>4SBP, I> 2?@>20465==S 

V==>20FV9=8E B5E=>;>3V9, S:V A?@8SRBP 4>AS3=5==R FV;59 AB0;>3> @>728B:C 

>4=>G0A=> 283V4=V V B@0=A?>@B=><C ?V4?@8є<AB2C V @53V>=C. 

!0 >A=>2V 287=0G5=8E ?@V>@8B5B=8E @57C;PB0BV2 ?@>є:BC &"� 

«'�$��!%Ь�� &"$�����Ь!"-�"��%&�+!� �" #�!�/», AD>@<Cє<> 

5:>=><VG=C AB@0B53VR V==>20FV9=>3> @>728B:C B@0=A?>@B=>3> ?V4?@8є<AB20. 

 

3.3. �87=0G5==O ?@V>@8B5BV2 V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 
4VO;ь=>ABV 2 5:>=><VG=V9 AB@0B53VW B@0=A?>@B=>3> ?V4?@8є<AB20 

 

!0 >A=>2V 287=0G5=8E >?B8<0;P=8E AB@0B53V9 ?@>?>=CєBPAS 5:>=><VG=0 

AB@0B53VS V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 02B>B@0=A?>@B=>3> 

?V4?@8є<AB20, S:5 709<0єBPAS 20=B06=8<8 ?5@52575==S<8 (@8A. 3.8). 

�;S B>3>, I>1 AD>@<C;R20B8 AB@0B53VR V==>20FV9=>3> @>728B:C &"� 

«'�$��!%Ь�� &"$�����Ь!"-�"��%&�+!� �" #�!�/» ('&��) 7 

C@0EC20==S< ?@V>@8B5B=8E =0?@S<:V2, =5>1EV4=> @>7@>18B8 :><?;5:A=89 ?V4EV4, 

I> ?>є4=Cє 5:>;>3VG=C ABV9:VABP, >?B8<V70FVR >?5@0FV9=8E ?@>F5AV2, 

?V428I5==S 5D5:B82=>ABV 28:>@8AB0==S @5AC@AV2 B0 ?>:@0I5==S C<>2 ?@0FV. 

�:>=><VG=0 AB@0B53VS <0є 107C20B8AS =0 2?@>20465==V ACG0A=8E B5E=>;>3V9, 

C?@02;V=AP:8E @VH5==SE B0 V=25AB8FVSE C ;R4AP:V @5AC@A8. 

1. #5@H89 ?@V>@VB5B: 

1.1. �<5=H5==S A?>6820==S 5=5@3VW B0 28:84V2 70 4>?><>3>R G8AB8E 

B5E=>;>3V9: 

 ?5@5EV4 =0 5;5:B@><>1V;V B0 3V1@84=V <>45;V 3 2?@>20465==S ?0@:C 

5;5:B@><>1V;V2 01> 3V1@84=8E <>45;59. 



138

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 3.8. %B@C:BC@0 5:>=><VG=>W AB@0B53VW V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20 

�:9D9?B: DB;DB5?9AB 46FBDB@ A4 BEAB6V D9;G?ьF4FV6 8BE?V8:9AAO C. 3.2 

%B@0B53VS V==>20FV9=>3> @>728B:C 

&"� «'�$��!%Ь�� &"$�����Ь!"-�"��%&�+!� �" #�!�/» 

#
@V
>@
8B
5B
8 
?5
@H

>W
 G
5@
38

 
#
@V
>@
VB
5B
8 
4@
C3
>W
 G
5@
38

 

7<5=H5==S 28:>@8AB0==S 
5=5@3VW B0 7=865==S 28:84V2 
7024S:8 5:>;>3VG=> G8AB8< 
B5E=>;>3VS<  

28A>:89 @V25=P 70@>1VB=>W 
?;0B8 

A:>@>G5==S :V;P:>ABV �&#

71V;PH5==S >1AS3V2 ?5@52575=P 
20=B06C 

:5@C20==S B0 >?B8<V70FVS 
7030;P=>3> >1AS3C ?5@52575=P 

7<5=H5==S 28B@0B =0 ?0;82>  

7<5=H5==S 7030;P=8E 28B@0B 
H;SE>< >?B8<V70FVW AB@C:BC@8 
?>AB0G0;P=8:V2 B0 :;Vє=BV2

�?
@>
20
46

5=
=S
 ?
0@
:C
 

5;
5:
B@
8G
=8
E 
20
=B
06

V2
>:
 0
1>
 

3V
1@
84
=8
E 
<>
45
;5
9 
B0
 

B5
E=
>;
>3
V9
 0
2B
>=
><
=>
3>
 

2>
4V
==
S 
B0
 A
8A
B5
< 
0:
B8
2=
>W
 

15
7?
5:
8 

�0
?@
>2
04
8B
8 
A8
AB
5<
C 
1>
=C
AV
2 
B0
 ?
@5
<V
9 
70
 1
57
?5
:C
 

2>
4V
==
S,
 5
=5
@3
>5
D5
:B
82
=V
AB
P,
 0
 B
0:
>6

 70
 ?
@>
4C
:B
82
=V
AB
P 

@>
1>
B8
, A
B2
>@
5=
=S
 ?
0@
B=
5@
AP
:8
E 
2V
4=
>A
8=
 V7
 

?>
AB
0G
0;
P=
8:
0<
8 
5;
5:
B@
>5
=5
@3
VW 
B0
 70
?G
0A
B8
= 
B0
 

:;
Vє
=B
AP
:0
 A
53
<5
=B
0F
VS

 



139

*5 4>72>;8BP 7=0G=> A:>@>B8B8 28:848 CO2 B0 28B@0B8 =0 ?0;P=5. 

�V4?>2V4=0 V=25AB8FVS <>65 740B8AS 25;8:>R, 0;5 2>=0 :><?5=ACєBPAS 

4>23>AB@>:>28<8 283>40<8 C 283;S4V 5:>=><VW 5=5@3VW, 7=865==S< 

>?>40B:C20==S (45S:V :@0W=8 ?@>?>=CRBP AC1A84VW 4;S 5:>;>3VG=> G8AB8E 

B@0=A?>@B=8E 70A>1V2) B0 ?>:@0I5==S< @5?CB0FVW B@0=A?>@B=>3> ?O4?@8Q<AB20; 

 2?@>20465==S 5=5@3>5D5:B82=8E A8AB5< C?@02;V==S 02B>?0@:>< (Fleet 

Management System) 3 FV A8AB5<8 4>?><030RBP >?B8<V7C20B8 B@0=A?>@B=V 

<0@H@CB8, A:>@>B8B8 =5?>B@V1=V ?@>AB>W B0 7<5=H8B8 A?>6820==S ?0;820; 

 @>728B>: V=D@0AB@C:BC@8 4;S 70@S4:8 5;5:B@><>1V;V2 3 V=25ABC20==S C 

AB2>@5==S 70@S4=8E AB0=FV9 4;S 5;5:B@><>1V;V2, I> B0:>6 <>65 1CB8 G0AB8=>R 

AB@0B53VG=>3> ?0@B=5@AB20 7 V=H8<8 :><?0=VS<8 01> 45@602=8E ?@>3@0<. 

1.2. �<5=H8B8 :V;P:VABP 4>@>6=P>-B@0=A?>@B=8E ?@83>4: 

 2?@>2046C20B8 B5E=>;>3VW 02B>=><=>3> 2>4V==S B0 A8AB5<8 0:B82=>W 

157?5:8 3 2AB0=>2;5==S ACG0A=8E A8AB5< 4>?><>38 2>4Vє2V (ADAS) =0 2AVE 

20=B06V2:0E, B0:8E S: 040?B82=89 :@CW7-:>=B@>;P, 5:AB@5=5 30;P<C20==S B0 

70?>1V30==S 7VB:=5==S<. *5 4>?><>65 7=878B8 @878: 020@V9; 

 V==>20FV9=V A8AB5<8 <>=VB>@8=3C AB0=C 2>4VS 3 A8AB5<8, S:V 28S2;SRBP 

2B><C 2>4VS V ?>ABV9=> :>=B@>;RRBP AB0= 9>3> 74>@>2'S, 4>?><>6CBP 70?>1V3B8 

020@VS<, A?@8G8=5=8< ;R4AP:8< D0:B>@><; 

 =02G0==S 2>4VW2 =0 >A=>2V @50;P=8E 40=8E 3 28:>@8AB>2C9B5 40=V 

B5;5<5B@VW 4;S >FV=:8 ?>254V=:8 2>4VS =0 4>@>7V B0 >@30=V7>2C9B5 @53C;S@=V 

B@5=V=38 7 157?5G=>3> 2>4V==S. 

2. �@C389 ?@V>@VB5B: 

2.1. �1V;PH5==S >1AS3V2 20=B06=8E ?5@52575=P: 

 @>7H8@5==S B@0=A?>@B=>3> ?0@:C 70 @0EC=>: =>28E B5E=>;>3V9 3 

V=25ABC20==S C ?@8410==S 5;5:B@8G=8E B0 3V1@84=8E 20=B06V2>:, 0 B0:>6 C 

<>45@=V70FVR VA=CRG8E B@0=A?>@B=8E 70A>1V2 4;S 71V;PH5==S WE=P>W 

20=B06>?V49><=>ABV B0 5D5:B82=>ABV; 

 28:>@8AB0==S 0=0;VB8G=8E V=AB@C<5=BV2 4;S ?@>3=>7C20==S B0 

?;0=C20==S 3 V=B53@C20==S 0=0;VB8G=8E ?;0BD>@< 4;S >?B8<V70FVW <0@H@CBV2, 



140

I> 4>72>;8BP 71V;PH8B8 :V;P:VABP @59AV2, 7<5=H8B8 G0A ?@>AB>R B0 7092V 

28B@0B8. 

2.2. '?@02;V==S B0 >?B8<V70FVS 7030;P=>3> >1AS3C ?5@52575=P: 

 F8D@>2V70FVS ?@>F5AV2 3 2?@>20465==S V=B53@>20=8E A8AB5< 

C?@02;V==S ;>3VAB8:>R (TMS) 4;S 02B><0B870FVW ?;0=C20==S, 2V4AB565==S B0 

<>=VB>@8=3C 20=B06V2 C @568<V @50;P=>3> G0AC. *5 ?V428I8BP ?@>7>@VABP 

?@>F5AV2, 7<5=H8BP :V;P:VABP @CG=8E >?5@0FV9 V 7=878BP @878: ?><8;>:; 

 @>728B>: ;>3VAB8G=>W A8AB5<8 3 28:>@8AB0==S :><1V=>20=8E 284V2 

B@0=A?>@BC (70;V7=8G=89, 02B><>1V;P=89, <>@AP:89) 4>72>;8BP 7=878B8 28B@0B8 

V ?V428I8B8 5D5:B82=VABP ?5@52575=P, 040?BCRG8AP 4> @8=:>28E C<>2 V ?>B@51 

:;Vє=BV2. 

2.3. �<5=H5==S 28B@0B =0 ?0;P=5: 

 >?B8<V70FVS <0@H@CBV2 3 28:>@8AB0==S A?5FV0;P=8E 0;3>@8B<V2 4;S 

?>1C4>28 =09:>@>BH8E <0@H@CBV2 7 <V=V<0;P=8<8 28B@0B0<8 ?0;820. *5 

4>?><>65 7=0G=> 7=878B8 7030;P=V 28B@0B8 =0 5:A?;C0B0FVR 02B>?0@:C; 

 5:>;>3VG=V ?@>3@0<8 4;S 2>4VW2 3 ?@>3@0<8 =02G0==S 2>4VW2 

5=5@3>5D5:B82=><C 2>4V==R <>6CBP 4>?><>3B8 7<5=H8B8 28B@0B8 =0 ?0;P=5 =0 

5310%. 

2.4. �<5=H8B8 7030;P=V 28B@0B8 H;SE>< >?B8<V70FVW AB@C:BC@8 

?>AB0G0;P=8:V2 B0 :;Vє=BV2: 

 =0;03>465==S ?0@B=5@AP:8E 2V4=>A8= 7 ?>AB0G0;P=8:0<8 

5;5:B@>5=5@3VW B0 70?G0AB8= 3 >B@8<0==S 7=86>: =0 5;5:B@>5=5@3VR, B5E=VG=5 

>1A;C3>2C20==S B0 70?G0AB8=8. !0?@8:;04, ?0@B=5@AB2> 7 ?>AB0G0;P=8:0<8 

5;5:B@8G=>W V=D@0AB@C:BC@8 4;S 20=B06V2>:; 

 A53<5=B0FVS :;Vє=BV2 3 0=0;V7 V A53<5=B0FVS :;Vє=BV2 4;S >?B8<V70FVW 

20=B06>?>B>:V2 V 287=0G5==S ?@V>@8B5BV2 =091V;PH ?@81CB:>28E ?5@52575=P. 

2.5. �8A>:0 70@>1VB=0 ?;0B0: 

 70?@>20465==S <>B820FV9=8E ?@>3@0< 4;S ?5@A>=0;C 3 A8AB5<8 

1>=CAV2 B0 28=03>@>4 70 157?5G=5 2>4V==S, 5=5@3>5D5:B82=VABP B0 



141

?@>4C:B82=VABP. *5 4>?><>65 ?V4B@8<C20B8 28A>:89 @V25=P 704>2>;5=>ABV 

?@0FV2=8:V2 B0 70;CG0B8 =>2V :04@8; 

 =02G0==S B0 @>728B>: 3 70?@>2048B8 =02G0;P=V ?@>3@0<8 4;S 2>4VW2 B0 

B5E=VG=>3> ?5@A>=0;C, I>1 2>=8 1C;8 2 :C@AV =>28E B5E=>;>3V9 7 >E>@>=8 

4>2:V;;S B0 157?5:8. 

�>=F5?FVS 5:>=><VG=>W AB@0B53VW 4;S ?V428I5==S @57C;PB0B82=>ABV 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 02B>B@0=A?>@B=8E ?V4?@8є<AB2 V7 

2@0EC20==S< FV;59 AB0;>3> @>728B:C ?>28==0 2:;RG0B8 =0ABC?=V 0A?5:B8: 

1. "?B8<V70FVS ;>3VAB8G=8E ?@>F5AV2 =0 >A=>2V F8D@>2V70FVW: 

 28:>@8AB0==S A8AB5< C?@02;V==S B@0=A?>@B>< (TMS) 3 B0:V A8AB5<8 

4>72>;SRBP 5D5:B82=VH5 ?;0=C20B8 <0@H@CB8, 7=86CRG8 G0A 4>AB02:8 B0 

28B@0B8 =0 ?0;P=5. *5 A?@8Sє 7<5=H5==R 28:84V2 2C3;5FR, I> 2V4?>2V40є FV;S< 

AB0;>3> @>728B:C 2 :>=B5:ABV 5:>;>3VG=>W 2V4?>2V40;P=>ABV; 

 V=B53@0FVS HBCG=>3> V=B5;5:BC B0 0=0;V7C 25;8:8E 40=8E 3 

28:>@8AB0==S 0=0;VB8:8 4;S ?@>3=>7C20==S ?>?8BC, >?B8<V70FVW 20=B06=8E 

?>B>:V2 B0 <V=V<V70FVW ?@>AB>W2 B@0=A?>@B=8E 70A>1V2 4>?><030є 4>AS3B8 1V;PH>W 

5:>=><VG=>W 5D5:B82=>ABV B0 7<5=H8B8 =530B82=89 2?;82 =0 =02:>;8H=є 

A5@54>28I5. 

2. �?@>20465==S V==>20FV9=8E B5E=>;>3V9 4;S ?V428I5==S 5=5@35B8G=>W 

5D5:B82=>ABV: 

 5:>=><VG=0 AB@0B53VS <0є 2:;RG0B8 <>45@=V70FVR B@0=A?>@B=8E 

70A>1V2 V B5E=>;>3V9 4;S 7<5=H5==S A?>6820==S 5=5@3VW; 

 5;5:B@8DV:0FVS 02B>?0@:C 3 ?5@5EV4 =0 5;5:B@8G=V 20=B06V2:8 01> 

3V1@84=V B@0=A?>@B=V 70A>18 7<5=H8BP 70;56=VABP 2V4 28:>?=>3> ?0;820, 0 B0:>6 

28:848 CO2. *5 2V4?>2V40є *V;S< AB0;>3> @>728B:C, 7>:@5<0 *V;V 7 (�>ABC?=0 B0 

G8AB0 5=5@3VS) B0 *V;V 13 (�>@>BP10 7V 7<V=>R :;V<0BC); 

 28:>@8AB0==S 2V4=>2;R20=8E 465@5; 5=5@3VW 3 2?@>20465==S 70@S4=8E 

AB0=FV9 4;S 5;5:B@8G=8E B@0=A?>@B=8E 70A>1V2, I> ?@0FRRBP =0 5=5@3VW A>=FS 

G8 2VB@C, <>65 7=0G=> ?V428I8B8 ABV9:VABP ?V4?@8є<AB20 4> :>;820=P FV= =0 

5=5@3>=>AVW B0 7<5=H8B8 2C3;5F5289 A;V4. 



142

3. $>728B>: ;R4AP:>3> :0?VB0;C B0 V==>20FV9=>W :C;PBC@8: 

 ?@>3@0<8 ?V428I5==S :20;VDV:0FVW B0 B@5=V=38 7 V==>20FV9=8E 

B5E=>;>3V9 3 4;S 5D5:B82=>3> 28:>@8AB0==S F8D@>28E @VH5=P B0 C?@02;V==S 

V==>20FV9=8<8 ?@>F5A0<8 ?>B@V15= 4>1@5 ?V43>B>2;5=89 ?5@A>=0;. !02G0==S 

A?V2@>1VB=8:V2 ?@8=F8?0< AB0;>3> @>728B:C B0 2?@>20465==S =>2VB=VE 

B5E=>;>3V9 4>?><>65 ?V428I8B8 ?@>4C:B82=VABP V 2V4?>2V4=VABP ?V4?@8є<AB20 

5:>;>3VG=8< AB0=40@B0<; 

 70;CG5==S D0EV2FV2 7 V==>20FV9=>3> <5=546<5=BC B0 AB0;>3> @>728B:C 

3 ?@>D5AV9=V :><0=48 4;S 2?@>20465==S V==>20FV9 ?>28==V 2:;RG0B8 5:A?5@BV2 

7 30;C759 5:>;>3VW, C?@02;V==S 7<V=0<8 B0 F8D@>2V70FVW. 

4. �==>20FV9=V ;>3VAB8G=V @VH5==S B0 >?B8<V70FVS ;0=FR3V2 ?>AB02>:: 

 2?@>20465==S :>=F5?FV9 75;5=>W ;>3VAB8:8 3 7=865==S 

5=5@3>A?>6820==S C 2AP><C ;0=FR3C ?>AB0G0==S (2V4 702>4C 4> :V=F52>3> 

A?>6820G0) G5@57 5D5:B82=VH5 C?@02;V==S A:;04AP:8<8 70?0A0<8 B0 

:>>@48=0FVR B@0=A?>@BC. *5 2:;RG0є A:>@>G5==S :V;P:>ABV ?>@>6=VE @59AV2 V 

28:>@8AB0==S 20=B06V2>:, S:V ?@0FRRBP =0 0;PB5@=0B82=8E 465@5;0E 5=5@3VW; 

 <C;PB8<>40;P=V @VH5==S 3 ?>є4=0==S @V7=8E 284V2 B@0=A?>@BC 

(70;V7=8G=>3>, <>@AP:>3>, 02B><>1V;P=>3>) 4>72>;Sє 7<5=H8B8 28B@0B8 =0 

?5@52575==S V 7=878B8 28:848 H:V4;828E @5G>28=. *5 A?@8Sє AB0;><C @>728B:C 

@53V>=V2, 7<5=HCRG8 5:>;>3VG=89 2?;82 ?5@52575=P. 

5. #V428I5==S :>=:C@5=B>A?@><>6=>ABV G5@57 V==>20FVW B0 ?0@B=5@AB20: 

 :>;01>@0FVS 7 =0C:>2>-4>A;V4=8<8 CAB0=>20<8 B0 V==>20FV9=8<8 

AB0@B0?0<8 3 A?V2?@0FS 7 V==>20FV9=8<8 :><?0=VS<8 4;S @>7@>1:8 =>28E 

;>3VAB8G=8E @VH5=P B0 B5E=>;>3V9; 

 V=25AB8FVW 2 4>A;V465==S B0 @>7@>1:8 (R&D) 3 ?V4B@8<:0 

V==>20FV9=>3> @>728B:C G5@57 DV=0=AC20==S 4>A;V465=P C AD5@V ;>3VAB8:8 B0 

5:>;>3VG=> G8AB8E B5E=>;>3V9 A?@8SB8<5 4>23>AB@>:>2V9 AB@0B53VW AB0;>3> 

@>728B:C B0 ?V428I5==R @57C;PB0B82=>ABV ?V4?@8є<AB20. 

6.  >=VB>@8=3 B0 >FV=:0 2?@>20465=8E V==>20FV9: 
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$8A. 3.9 %8AB5<0 >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 

�:9D9?B: DB;DB5?9AB 46FBDB@  
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 2?@>20465==S ?>:07=8:V2 4;S 28<V@R20==S 5:>;>3VG=>W B0 5:>=><VG=>W 

5D5:B82=>ABV 3 @53C;S@=89 <>=VB>@8=3 28B@0B, A?>6820==S 5=5@3VW, 7<5=H5==S 

28:84V2 B0 5:>=><VG=>W 5D5:B82=>ABV V==>20FV9=8E @VH5=P 4>72>;Sє 2G0A=> 

:>@83C20B8 AB@0B53VR; 

 0=0;V7 40=8E V ?@>3=>7C20==S 3 28:>@8AB0==S ACG0A=8E B5E=>;>3V9 4;S 

0=0;V7C 25;8:8E <0A82V2 40=8E 4>72>;8BP ?V4?@8є<AB20< :@0I5 ?@>3=>7C20B8 

5D5:B82=VABP A2>WE ;>3VAB8G=8E >?5@0FV9 B0 >FV=R20B8 2?;82 =0 4>2:V;;S. 

*8D@>2V70FVS є 206;828< D0:B>@>< >FV=:8 5D5:B82=>ABV V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2. �>=0 4>?><030є 

>?B8<V7C20B8 ?@>F5A8, ?V428I8B8 B>G=VABP 71>@C 40=8E B0 70157?5G8B8 H284H5 

?@89=SBBS @VH5=P.  

*8D@>2V70FVS 7=0G=> ?V428ICє 5D5:B82=VABP >FV=:8 @57C;PB0B82=>ABV 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2. 

�2B><0B87CRG8 ?@>F5A8, 28:>@8AB>2CRG8 0=0;VB8:C, =>2VB=V B5E=>;>3VW B0 

72>@>B=89 72'S7>:, ?V4?@8є<AB20 <>6CBP B>G=VH5 >FV=R20B8 A2>W @57C;PB0B8, 

040?BC20B8AS 4> 7<V= V 7=86C20B8 @878:8, I>, 2 A2>R G5@3C, A?@8Sє WE=P><C 

AB0;><C @>728B:C. ' :>=B5:ABV >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20 B0 @53V>=C 7 

>3;S4C =0 *V;V AB0;>3> @>728B:C, <>6=0 28:>@8AB>2C20B8 @V7=V ?@>3@0<8 4;S 

<>45;R20==S V3@>28E A8BC0FV9 <V6 ?V4?@8є<AB2>< B0 @53V>=><. *5 4>72>;Sє 

287=0G8B8 @V2=>206=V AB@0B53VW, >?B8<V7C20B8 ?@>F5A8 B0 >1@0B8 =09:@0IV 

@VH5==S 4;S 70157?5G5==S <0:A8<0;P=>3> 5:>=><VG=>3> 5D5:BC 7 C@0EC20==S< 

5:>=><VG=8E, B5E=>;>3VG=8E, 5:>;>3VG=8E V A>FV0;P=8E 0A?5:BV2 AB0;>3> 

@>728B:C. 

�;S 7=0E>465==S @V2=>2038 !5H0 28:>@8AB>2CєBPAS :V;P:0 ?@>3@0<=8E 

<>2 V V=AB@C<5=BV2, 70;56=> 2V4 :>=B5:ABC B0 A:;04=>ABV 7040GV. "A=>2=V 7 =8E: 

1. Python. !09?>H8@5=VH0 <>20 4;S 5:>=><VG=>3> B0 <0B5<0B8G=>3> 

<>45;R20==S 7024S:8 1V1;V>B5:0<, 0 A0<5: Nashpy 3 A?5FV0;V7>20=0 1V1;V>B5:0 

4;S >1G8A;5==S @V2=>2038 !5H0 2 B5>@VW V3>@; SciPy B0 NumPy 3 4;S @>1>B8 7 

<0B@8FS<8 V G8A;>28<8 <5B>40<8; Gambit 3 Python API 4;S 0=0;V7C B5>@VW V3>@, 



145

?V4B@8<Cє @V7=V @VH5==S V3>@, 2:;RG=> 7 @V2=>203>R !5H0. Gambit: 

%?5FV0;V7>20=5 ?@>3@0<=5 70157?5G5==S 4;S 0=0;V7C V3>@ B0 7=0E>465==S 

@V2=>2038 !5H0, S:5 ?V4B@8<Cє @V7=V <5B>48 @VH5==S 4;S V3>@ C =>@<0;P=V9 V 

@>7H8@5=V9 D>@<V. Gambit <>6=0 V=B53@C20B8 7 Python; 

2. MATLAB. #V4E>48BP 4;S >1G8A;5==S @V2=>2038 2 V3@0E 70 4>?><>3>R 

21C4>20=8E DC=:FV9 4;S @>1>B8 7 ;V=V9=8<8 B0 =5;V=V9=8<8 <>45;S<8. 

MATLAB H8@>:> 28:>@8AB>2CєBPAS 2 0:045<VG=8E 4>A;V465==SE 7024S:8 A2>W9 

?>BC6=>ABV C G8A;>28E @>7@0EC=:0E; 

3.  >20 4;S AB0B8AB8:8 V <>45;R20==S, S:0 B0:>6 <0є ?0:5B8 4;S B5>@VW 

V3>@, =0?@8:;04: GameTheory 3 ?0:5B 4;S 0=0;V7C AB@0B53VG=8E V3>@, 7>:@5<0 4;S 

7=0E>465==S @V2=>2038 !5H0. 

�>6=0 <>20 B0 V=AB@C<5=B <0RBP A2>W ?5@52038 2 70;56=>ABV 2V4 B>3>, S:V 

B8?8 V3>@ 0=0;V7CRBPAS (=0?@8:;04, V3@8 7 42><0 01> 1V;PH5 3@02FS<8, 7 G8AB8<8 

01> 7<VH0=8<8 AB@0B53VS<8). #@>3@0<C 4;S 7=0E>465==S @V2=>2038 !5H0 2 Python 

<>6=0 =0?8A0B8, 28:>@8AB>2CRG8 1V1;V>B5:C Numpy B0 A?5FV0;V7>20=C 1V1;V>B5:C 

4;S B5>@VW V3>@ 3 Nashpy. !86G5 =02545=> 0;3>@8B< 4;S ?>HC:C @V2=>2038 !5H0 C 

3@V 7 42><0 3@02FS<8, 2 =0H><C 28?04:C F5 02B>B@0=A?>@B=5 ?V4?@8є<AB2> B0 

@53V>= 7 >3;S4C =0 4>AS3=5==S *V;59 AB0;>3> @>728B:C (@8A. 3.10).  

�V= 2:;RG0є: 

 287=0G0є<> <0B@8FV 28?;0B 4;S :>6=>3> 3@02FS; 

 28:>@8AB>2Cє<> <5B>48 Nashpy 4;S 7=0E>465==S @V2=>2038 !5H0; 

 287=0G0єBPAS A:V;P:8 3@0 <0є @V2=>206=8E A8BC0FVW (AB@0B53V9) 7 

2V4?>2V4=8<8 283@0H0<8 70 #0@5BB>; 

 7 287=0G5=8E AB@0B53V9 >18@0єBPAS =09:@0I0. 

&0:>6 4;S ?@>3@0<=>3> 70157?5G5==S ?>B@V15= V=B5@D59A. ->1 7@>18B8 

?@>AB89 3@0DVG=89 V=B5@D59A :>@8ABC20G0 (GUI), <>6=0 28:>@8AB0B8 1V1;V>B5:C 

Tkinter.  

#@8:;04 <>6;82>3> 3@0DVG=>3> V=B5@D59AC, 45 :>@8ABC20GV <>6CBP 225AB8 

<0B@8FV 283@0HV2 V ?>10G8B8 @57C;PB0B @V2=>2038 !5H0 ?@54AB02;5=89 =0 @8A. �.1 

�>40B:C �. 
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$8A. 3.10 #>A;V4>2=VABP ?>HC:C @V2=>2038 !5H0 C 3@V 7 42><0 3@02FS<8, 

(B@0=A?>@B=5 ?V4?@8є<AB2> B0 @53V>= 7 >3;S4C =0 4>AS3=5==S *V;59 AB0;>3> 

@>728B:C) 

�:9D9?B: DB;DB5?9AB 46FBDB@  

 

"?8A GUI: 

 2V:=> 3 :>@8ABC20G 22>48BP <0B@8FV 28?;0B 4;S :>6=>3> 3@02FS C 

283;S4V 42><V@=8E <0A82V2; 

 :=>?:0 3 ?@8 =0B8A:0==V =0 :=>?:C ?@>3@0<0 >1G8A;Rє @V2=>203C 

!5H0 V 282>48BP @57C;PB0B C 283;S4V 4V0;>3>2>3> 2V:=0; 

�8:>@8AB>2CRBPAS <5B>48 Nashpy 4;S 7=0E>465==S @V2=>2038 !5H0. 

�87=0G0RBPAS 9<>2V@=>ABV @1=@, @2=1-@, q1=q, q2=1-q, &&.. 

%5@54=V9 283@0H @>7@0E>2CRBP 70 D>@<C;>R: 

Ha(p,q) = a11p q + a12 p(1-q) + a21(1-p)q + a22(1-p)(1-q)&&, 

Hb(p,q) = b11pq + b12 p(1-q) + b21(1-p)q + b22(1-p)(1-q)&&, 

45 0 f p f 1, 0 f q f 1. 

%B@0B53VS 1 %B@0B53VS 2

�87=0G0єBPAS A:V;P:8 3@0 <0є 
@V2=>206=8E A8BC0FVW 

(AB@0B53V9) 7 >?B8<0;P=8<8 
283@0H0<8 70 #0@5B> 

%B@0B53VS n 

� 287=0G5=8E AB@0B53V9 >18@0єBPAS =09:@0I0 
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 <>6;82V ?>2V4><;5==S 3 ?@>3@0<0 <>65 B0:>6 ?>:07C20B8 

?>2V4><;5==S ?@> ?><8;:8, S:I> 22545=V =5:>@5:B=V 40=V. 

�:>=><VG=0 AB@0B53VS V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 

B@0=A?>@B=8E ?V4?@8є<AB2 ?>28==0 107C20B8AS =0 ?@8=F8?0E F8D@>2V70FVW, 

5:>;>3VG=>W 2V4?>2V40;P=>ABV, 5=5@3>5D5:B82=>ABV B0 @>728B:C ;R4AP:>3> 

:0?VB0;C. �?@>20465==S B0:8E AB@0B53V9 4>?><>65 ?V4?@8є<AB20< 70;8H0B8AS 

:>=:C@5=B>A?@><>6=8<8 =0 @8=:C, 2>4=>G0A 4>AS30RG8 *V;59 AB0;>3> @>728B:C, 

B0:8E S: 7<5=H5==S 28:84V2 2C3;5FR, 5:>=><VS 5=5@3>@5AC@AV2 B0 ?V428I5==S 

A>FV0;P=>W 2V4?>2V40;P=>ABV. 

 

�8A=>2:8 4> 3 @>74V;C 
 

�@C=BCRG8AP =0 >B@8<0=8E @57C;PB0B0E  ?@>2545=8E 4>A;V465=P I>4> 

C4>A:>=0;5==S <5B>48G=8E 70A04 >FV=R20==S @57C;PB0B82=>ABV V==>20FV9=>3> 

@>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2 1C;>: 

1. %D>@<>20=> 4@C389 1;>: A8AB5<8 >FV=R20==S @57C;PB0B82=>ABV 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2, S:89 

4>72>;Sє 287=0G8B8 4>2V@GV V=B5@20;8, S:V 287=0G0RBP <V=V<0;P=V B0 <0:A8<0;P=V 

7=0G5==S >GV:C20=8E @57C;PB0BV2. �8:>@8AB0==S 40=>3> 1;>:C 40є <>6;82VABP 

B@0=A?>@B=8< ?V4?@8є<AB20< =5 ;8H5 >FV=R20B8 D0:B8G=C @57C;PB0B82=VABP A2>WE 

V==>20FV9=8E 70E>4V2, 0;5 9 ?@>3=>7C20B8 @57C;PB0B8 2 <560E ?52=8E 4>2V@G8E 

V=B5@20;V2, I> 4>72>;Sє ?;0=C20B8 @5AC@A8 B0 >GV:C20==S 7 1V;PH>R B>G=VABR. 

&0:5 ?@>3=>7C20==S 4>?><030є B@0=A?>@B=8< ?V4?@8є<AB20< 5D5:B82=VH5 

C?@02;SB8 @878:0<8, @>7C<VRG8, S:89 ?>B5=FV9=89 ?@81CB>: 01> 2B@0B8 <>6CBP 

1CB8 ?>2’S70=V 7 ?52=8<8 V==>20FV9=8<8 ?@>є:B0<8. �0AB>AC20==S 4@C3>3> 1;>:C 

A?@8SB8<5 ?>:@0I5==R C?@02;V=AP:8E @VH5=P. 

2. %D>@<>20=89 B@5BV9 1;>: A8AB5<8 >FV=R20==S @57C;PB0B82=>ABV 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=8E ?V4?@8є<AB2, S:89 

4>72>;Sє ?5@52V@8B8  @57C;PB0B8  V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV 

B@0=A?>@B=8E ?V4?@8є<AB2 =0 2V4?>2V4=VABP *V;S< AB0;>3> @>728B:C. �>3> 
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@50;V70FVS 4>72>;Sє >1@0B8 @57C;PB0B8 V==>20FV9=>3> @>728B:C, S:V 70157?5GCRBP 

<0:A8<0;P=C 283>4C S: 4;S B@0=A?>@B=>3> ?V4?@8є<AB20, B0: V 4;S @53V>=C, 2 

S:><C 2>=> DC=:FV>=Cє. � @57C;PB0BV ?@0:B8G=>W 0?@>10FVW 287=0G5=> >48= 

?5@H89 ?@V>@8B5B B0 G>B8@8 @57C;PB0B8 4@C3>3> ?@V>@8B5BC, :>65= 7 S:8E 

2@0E>2Cє A?5F8DVG=V ?>B@518 ?V4?@8є<AB20, 7>:@5<0 9>3> B5E=>;>3VG=V 

<>6;82>ABV, @5AC@A=V >1<565==S B0 5:>;>3VG=V 28<>38. "1@0=V @57C;PB0B8 

4>72>;SRBP B@0=A?>@B=8< ?V4?@8є<AB20< 7=09B8 10;0=A <V6 5:>=><VG=8<8 

V=B5@5A0<8 B0 AB0;8< @>728B:><, I> є :;RG>28< D0:B>@>< 4;S 4>23>AB@>:>2>W 

AB01V;P=>ABV S: B@0=A?>@B=>3> ?V4?@8є<AB20, B0: V @53V>=C, C S:><C 2>=> ?@0FRє. 

3. � >3;S4C =0 287=0G5=V ?@V>@8B5B=V @57C;PB0B8 @50;V70FVW V==>20FV9=8E 

?@>є:BV2, 1C;0 @>7@>1;5=> @5:><5=40FVW I>4> D>@<C20==S 5:>=><VG=>W AB@0B53VW 

V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20. 

%B@C:BC@C AB@0B53VW ?@>?>=CєBPAS  107C20B8 =0 A8AB5<=><C ?V4E>4V 4> @>728B:C, 

I> 2:;RG0є @57C;PB0B8 ?5@H>3> (7<5=H5==S 28:>@8AB0==S 5=5@3VW B0 7=865==S 

28:84V2 7024S:8 5:>;>3VG=> G8AB8< B5E=>;>3VS<, A:>@>G5==S :V;P:>ABV 

4>@>6=P>-B@0=A?>@B=8E ?@83>4) B0 4@C3>3>  (28A>:89 @V25=P 70@>1VB=>W ?;0B8, 

71V;PH5==S >1AS3V2 ?5@52575=P 20=B06C, :5@C20==S B0 >?B8<V70FVS 7030;P=>3> 

>1AS3C ?5@52575=P, 7<5=H5==S 28B@0B =0 ?0;82>, 7<5=H5==S 7030;P=8E 28B@0B 

H;SE>< >?B8<V70FVW AB@C:BC@8 ?>AB0G0;P=8:V2 B0 :;Vє=BV2) ?@V>@8B5BV2. 

4. !040=V ?@0:B8G=V @5:><5=40FVW I>4> AB2>@5==S ?@>3@0<=>3> 70157?5G5==S 

>1@>1:8 40=8E A8AB5<8 >FV=:8 @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C 

;>3VAB8G=>W 4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20, I> 74V9A=Rє ?5@52575==S 

20=B06V2. #@>3@0<=5 70157?5G5==S 4>72>;8BP 02B><0B87C20B8 ?@>F5A 71>@C, 0=0;V7C 

B0 V=B5@?@5B0FVW 40=8E, I> є :;RG>28< D0:B>@>< 4;S B>G=>3> 28<V@R20==S 

?@>3@5AC V==>20FV9=>3> @>728B:C. #@>3@0<=89 ?@>4C:B 1C45 2@0E>2C20B8 S: 

:;0A8G=V, B0: V ACG0A=V <5B>48 >FV=:8 @57C;PB0B82=>ABV, 2:;RG0RG8 0=0;V7 Big Data, 

0;3>@8B<8 <0H8==>3> =02G0==S B0 2@0EC20==S ESG-D0:B>@V2. &0:5 ?@>3@0<=5 

70157?5G5==S 4>?><>65 B@0=A?>@B=8< ?V4?@8є<AB20< H284H5 B0 5D5:B82=VH5 

>FV=R20B8 A2>R 4VS;P=VABP, ?@89<0B8 1V;PH 72065=V @VH5==S I>4> V=25ABC20==S 2 

V==>20FVW B0 <V=V<V7C20B8 @878:8, ?>2’S70=V 7 2?@>20465==S< =>28E B5E=>;>3V9. 
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5. !040=V @5:><5=40FVW I>4> AB2>@5==S ?@>3@0<=>3> 70157?5G5==S >1@>1:8 

40=8E A8AB5<8 >FV=:8 @57C;PB0B82=>ABV V==>20FV9=>3> @>728B:C ;>3VAB8G=>W 

4VS;P=>ABV B@0=A?>@B=>3> ?V4?@8є<AB20, I> 74V9A=Rє ?5@52575==S 20=B06V2. 

#@>3@0<=5 70157?5G5==S 4>72>;8BP 02B><0B87C20B8 ?@>F5A 71>@C, 0=0;V7C B0 

V=B5@?@5B0FVW 40=8E, I> є :;RG>28< D0:B>@>< 4;S B>G=>3> 28<V@R20==S ?@>3@5AC 

V==>20FV9=>3> @>728B:C. #@>3@0<=89 ?@>4C:B 1C45 2@0E>2C20B8 S: :;0A8G=V, B0: V 

ACG0A=V <5B>48 >FV=:8 @57C;PB0B82=>ABV, 2:;RG0RG8 0=0;V7 Big Data, 0;3>@8B<8 
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70?8A:8. 2013. �8?. 23. %. 3672372.  

104. &0@0A>20 �.�. �><?;5:A=89 <5B>4 >FV=:8 @878:V2. �>BAB@VKAV @9I4AV;@< 
EF<@G?N64AAO EBJV4?ьAB-9>BAB@VKAB7B DB;6<F>G: <0B5@V0;8 =0C:>2>-?@0:B8G=>W 
:>=D5@5=FVW. )5@A>=: �8402=8G89 4V< «�5;P25B8:0», 2013. +. 1. 
%. 1373140.  

105 %5<5=>20 �.�. #@>1;5<8 >FV=:8 @878:V2 ?V4?@8є<=8FP:>W 4VS;P=>ABV. 
�>BAB@V>4 CV8CD<є@EF64: %GK4EAV CDB5?9@< F9BDVW F4 CD4>F<><: <0B5@V0;8 
?5@H>W <V6=0@>4=>W =0C:>2>-?@0:B8G=>W :>=D5@5=FVW. "45A0: �B;0=B, 2012. 

%. 4623463.  

106  %5<5=>20 �.�. "1�@C=BC20==S 3>A?>40@AP:8E @VH5=P B0 >FV=R20==S 
@878:V2: =02G0;P=89 ?>AV1=8:. "45A0: "!�', @>B0?@8=B, 2013. 194 A. 

107. �0@0=>2AP:0 �.�. &5>@VS V3>@: :C@A ;5:FV9: 5;5:B@>==5 <5@56=5 
=02G0;P=5 2840==S. �8W2: �#� V<. �3>@S %V:>@AP:>3>, 2022. 245 A.   

108. �0@0=>2AP:0 �.�. &5>@VS V3>@: :C@A ;5:FV9: =02G0;P=89 ?>AV1=8: 4;S 
74>1C20GV2 ABC?5=S 10:0;02@8, 70 >A2VB=V<8 ?@>3@0<0<8 «%8AB5<=89 0=0;V7 V 
C?@02;V==S», «%8AB5<8 V <5B>48 HBCG=>3> V=B5;5:BC» A?5FV0;P=>AB59 124 
«%8AB5<=89 0=0;V7», 122 «�><?’RB5@=V =0C:8». �#� V<. �3>@S %V:>@AP:>3>. �8W2: 
�#� V<. �3>@S %V:>@AP:>3>, 2022. 245 A.  

109. &"� «':@0W=AP:0 &>@3V25;P=>-�>3VAB8G=0 �><?0=VS». URL: 

https://youcontrol.com.ua/contractor/?id=8849197#file-fi-table (40B0 725@=5==S: 
10.09.2024). 

https://youcontrol.com.ua/contractor/?id=8849197#file-fi-table
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�>40B>: �. �>A;V465==O >A=>2=8E E0@0:B5@8AB8: ;>3VAB8G=>W A8AB5<8 Є% 

&01;8FS �.1  

)0@0:B5@8AB8:8 02B><>1V;P=>3> 20=B06=>3> B@0=A?>@BC 

"A=>2=V 
E0@0:B5@8AB8:8 

!0?V2?@8G5?8 

(V==>20FV9=89) 

�06:V 7G;5=>20=V 
B@0=A?>@B=V 
70A>18 

(V==>20FV9=89) 

�0=B06=V 02B><>1V;V 
(B@048FV9=89) 

�030;ь=V 
E0@0:B5@8AB8:8  

�84 ?@8G5?C, S:89 
=5 <0є ?5@54=P>W 
>AV B0 
?@8є4=CєBPAS 4> 
BS30G0 70 
4>?><>3>R 
AV45;P=>-7GV?=>3> 
?@8AB@>R. 

&@0=A?>@B=89 70AV1, 
I> A:;040єBPAS 7 
:V;P:>E A5:FV9, 
7'є4=0=8E <V6 
A>1>R H0@=V@=8<8 
7'є4=0==S<8  

&@0=A?>@B=V 70A>18, ?@87=0G5=V 
4;S ?5@52575==S B>20@V2 B0 
<0B5@V0;V2. �>=8 2V4@V7=SRBPAS 
2V4 ;53:>28E 02B><>1V;V2 
1V;PH8<8 @>7<V@0<8, <VF=VH>R 
:>=AB@C:FVєR B0 ?>BC6=VH8<8 
4283C=0<8. 

�>=AB@C:FVO !0?V2?@8G5?8 
<0RBP 704=V >AV, 0 
?5@54=S G0AB8=0 
A?8@0єBPAS =0 
BS30G 

�0728G09 
A:;040єBPAS 7 BS30G0 
B0 >4=>3> 01> 
1V;PH5 ?@8G5?V2, 
7'є4=0=8E H0@=V@=> 

�0=B06=V 02B><>1V;V <0RBP 
@V7=><0=VB=V B8?8 :C7>20, 
2:;RG0RG8 1>@B>2V, A0<>A:848, 
DC@3>=8, @5D@865@0B>@8, 
:>=B59=5@>2>78 B0 F8AB5@=8. 
�>65= B8? :C7>20 ?V4E>48BP 
4;S ?52=>3> B8?C 20=B06C 

�0=B06>?V49><=VABь �8A>:0, 70;56=> 
2V4 B8?C B0 
?@87=0G5==S 
=0?V2?@8G5?0 

�8A>:0, 740B=V 
?5@52>78B8 7=0G=V 
>1AS38 20=B06C 

�40B=VABP ?5@52>78B8 ?52=C 
<0AC 20=B06C. �0=B06V2:8 
:;0A8DV:CRBPAS =0 ;53:V (4> 3.5 
B>==), A5@54=V (2V4 3.5 4> 12 

B>==) B0 206:V (?>=04 12 B>==). 
&8?8 �:;RG0RBP 

B5=B>20=V, 
@5D@865@0B>@=V, 
?;0BD>@<=V, 
:>=B59=5@>2>78, 
F8AB5@=8 B>I>. 

 >6CBP 2:;RG0B8 
20=B06=V 
02B>?>W748, <VAP:V 
B0 <V6<VAP:V 
02B>1CA8, 
B@>;591CA8 B>I> 

#V:0?8, DC@3>=8, 20=B06V2:8, 
A0<>A:848. 

 0=52@5=VABь �8A>:0 
<0=52@5=VABP 
7024S:8 3=CG:><C 
7'є4=0==R 7 
BS30G5< 

%:;04=VH0 2 
C?@02;V==V 
?>@V2=S=> 7 
=0?V2?@8G5?0<8 
G5@57 1V;PHC 
4>268=C B0 
:V;P:VABP 7’є4=0=P 

"1<565=0 <0=52@5=VABP. 

�0AB>AC20==O �8:>@8AB>2CRBPAS 
2 >A=>2=><C 4;S 
?5@52575==S 
25;8:>3010@8B=8E 
B0 206:8E 20=B06V2 
=0 40;5:V 2V4AB0=V 

�8:>@8AB>2CRBPAS 
4;S ?5@52575==S 
25;8:8E ?0@BV9 
20=B06V2, 0 B0:>6 
?0A068@V2 (S: C 
28?04:C 7 
02B>1CA0<8). 

�8:>@8AB>2CRBPAS 4;S 
?5@52575==S 1C4V25;P=8E 
<0B5@V0;V2, B5E=V:8, A<VBBS, 
?5@52575==S ?@>4C:FVW, :>@<V2, 
B5E=V:8 B>I>. 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [64-65] 
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&01;8FS �.2 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8, B0 20;>28E 2=CB@VH=VE 28B@0B =0 

!���$ =0 =0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE, <;=. є2@> 

$>:8 

"1AS3 ?5@52575==S 
20=B06C 02B><>1V;P=8< 
B@0=A?>@B><, B>==>-

:V;><5B@8 

�0;>28E 2=CB@VH=VE 28B@0B8 =0 !���$ =0 
=0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE, 

<;=. є2@> 

2014 12 423 053 241 491,735 

2015 12 640 316 248 550,411 

2016 12 655 191 258 745,819 

2017 12 796 811 265 704,395 

2018 13 241 840 281 437,399 

2019 13 230 394 295 555,346 

2020 13 527 022 311 657,086 

2021 13 018 575 309 443,809 

2022 13 651 391 331 032,137 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

 

$8A. �.1. �>@5;SFV9=89 0=0;V7 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8, B0 20;>28E 2=CB@VH=VE 28B@0B =0 

!���$ =0 =0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE, <;=. є2@> 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

  

y = 0,0781x - 731040

R² = 0,8434
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&01;8FS �.3 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8, B0 :V;P:>ABV ?0B5=BV2 2840=8E C 

:@0W=0E Є%, >4. 

$>:8 

"1AS3 ?5@52575==S 
20=B06C 02B><>1V;P=8< 
B@0=A?>@B><, B>==>-

:V;><5B@8 

�V;P:VABP ?0B5=BV2 2840=8E C :@0W=0E Є%, 
>4. 

2014 12 423 053 61 033 

2015 12 640 316 62 618 

2016 12 655 191 62 618 

2017 12 796 811 62 055 

2018 13 241 840 63 897 

2019 13 230 394 66 181 

2020 13 527 022 66 510 

2021 13 018 575 65 925 

2022 13 651 391 67 820 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

 

$8A. �.2. �>@5;SFV9=89 0=0;V7 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8, B0 :V;P:>ABV ?0B5=BV2 2840=8E C 

:@0W=0E Є%, >4. 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

  

y = 0,0052x - 4019,5

R² = 0,8654
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&01;8FS �.4 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8, B0 ?5@A>=0;C =0C:>2>W AD5@8 

(5:2V20;5=B ?>2=>W 709=SB>ABV, �#�), >AV1 

$>:8 

"1AS3 ?5@52575==S 
20=B06C 02B><>1V;P=8< 
B@0=A?>@B><, B>==>-

:V;><5B@8 

#5@A>=0; =0C:>2>W AD5@8 (5:2V20;5=B 
?>2=>W 709=SB>ABV, �#�), >AV1 

2014 12 423 053 2 355 599,8 

2015 12 640 316 2 399 423,3 

2016 12 655 191 2 477 699 

2017 12 796 811 2 556 166,7 

2018 13 241 840 2 692 860 

2019 13 230 394 2 831 546,7 

2020 13 527 022 2 922 303,4 

2021 13 018 575 2 961 311,5 

2022 13 651 391 3 103 026 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.3. �>@5;SFV9=89 0=0;V7 70;56=>ABV >1AS3C ?5@52575==S 20=B06C 

02B><>1V;P=8< B@0=A?>@B><, B>==>-:V;><5B@8 B0 ?5@A>=0;C =0C:>2>W AD5@8 

(5:2V20;5=B ?>2=>W 709=SB>ABV, �#�), >AV1 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

  

y = 0,635x - 6E+06

R² = 0,8429

 0,

500 000,

1000 000,

1500 000,

2000 000,

2500 000,

3000 000,

3500 000,

12 200 000 12 400 000 12 600 000 12 800 000 13 000 000 13 200 000 13 400 000 13 600 000 13 800 000
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&01;8FS �.5 

 �8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV 709=SB>ABV 2 Є% B0 :V;P:VABP ?0B5=BV2 

2840=8E C :@0W=0E Є%, HB 

$>:8 �09=SBVABP =0A5;5==S Є%, % �V;P:VABP ?0B5=BV2 2840=8E C :@0W=0E Є% 

2014 67,6 62 618 

2015 68,5 62 618 

2016 69,6 62 055 

2017 70,9 63 897 

2018 71,9 66 181 

2019 72,7 66 510 

2020 71,7 65 925 

2021 73,0 67 820 

2022 74,6 67 612 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.4. �>@5;SFV9=89 0=0;V7 70;56=>ABV 709=SB>ABV 2 Є% B0 :V;P:VABP ?0B5=BV2 

2840=8E C :@0W=0E Є%, HB 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

  

y = 923,51x - 696,87

R² = 0,8559
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 67,  68,  69,  70,  71,  72,  73,  74,  75,
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&01;8FS �.6 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV 709=SB>ABV 2 Є% B0 =0C:>2>3> ?5@A>=0;C 

$>:8 

�09=SBVABP 
=0A5;5==S Є%, 

% 

#5@A>=0; =0C:>2>W AD5@8 (5:2V20;5=B ?>2=>W 709=SB>ABV, 
�#�), >AV1 

2014 67,6 2 399 423,3 

2015 68,5 2 477 699 

2016 69,6 2 556 166,7 

2017 70,9 2 692 860 

2018 71,9 2 831 546,7 

2019 72,7 2 922 303,4 

2020 71,7 2 961 311,5 

2021 73,0 3 103 026 

2022 74,6 3 224 950,7 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.5. �>@5;SFV9=89 0=0;V7 70;56=>ABV 709=SB>ABV 2 Є% B0 =0C:>2>3> 

?5@A>=0;C 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79]  

y = 123157x - 6E+06

R² = 0,9499
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&01;8FS �.7 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV 28:84V2 %"2 B0 28B@0B =0 !���$ 

:><5@FV9=8<8 ?V4?@8є<AB20<8, <;=. є2@> 

$>:8 �8:848 %"2 
�8B@0B8 =0 !���$ :><5@FV9=8<8 ?V4?@8є<AB20<8, 

<;=. є2@> 

2014 476 719,6 248550,4 

2015 478 453,7 258745,8 

2016 477 690,9 265704,4 

2017 480 472,2 281437,4 

2018 479 247,9 295555,3 

2019 474 098,1 311657,1 

2020 477 582,5 309443,8 

2021 475 715,4 331032,1 

2022 467 159,2 354671,8 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.6. �>@5;SFV9=89 0=0;V7 70;56=>ABV 28:84V2 %"2 B0 28B@0B =0 !���$ 

:><5@FV9=8<8 ?V4?@8є<AB20<8, <;=. є2@> 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79]  

y = 1666,2x - 31776

R² = 0,8048
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&01;8FS �.8 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV 28:84V2 %"2 B0 :V;P:>ABV ?0B5=BV2 

 2840=8E C :@0W=0E Є%, >4. 

$>:8 �8:848 %"2 
�V;P:VABP ?0B5=BV2 2840=8E C 

:@0W=0E Є%, >4. 
2013 476719,6 62 618 

2014 478453,7 62 618 

2015 477690,9 62 055 

2016 480472,2 63 897 

2017 479247,9 66 181 

2018 474098,1 66 510 

2019 477582,5 65 925 

2020 475715,4 67 820 

2021 467159,2 67 612 

2022 476719,6 62 618 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.7. �>@5;SFV9=89 0=0;V7 70;56=>ABV 28:84V2 %"2 B0 :V;P:>ABV ?0B5=BV2 

2840=8E C :@0W=0E Є%, HB 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

y = -0,3167x + 215881

R² = 0,3048
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&01;8FS �.9 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV 28:84V2 %"2 B0 ?5@A>=0; =0C:>2>W AD5@8 

(5:2V20;5=B ?>2=>W 709=SB>ABV (�#�)), >AV1 

$>:8 �8:848 %"2 

#5@A>=0; =0C:>2>W AD5@8 
(5:2V20;5=B ?>2=>W  

709=SB>ABV, �#�), >AV1 

2013 476719,6 2 399 423,3 

2014 478453,7 2 477 699 

2015 477690,9 2 556 166,7 

2016 480472,2 2 692 860 

2017 479247,9 2 831 546,7 

2018 474098,1 2 922 303,4 

2019 477582,5 2 961 311,5 

2020 475715,4 3 103 026 

2021 467159,2 3 224 950,7 

2022 476719,6 2 399 423,3 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.8. �>@5;SFV9=89 0=0;V7 70;56=>ABV 28:84V2 %"2 B0 ?5@A>=0; =0C:>2>W 

AD5@8 (5:2V20;5=B ?>2=>W 709=SB>ABV, �#�), >AV1 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-79] 

 

 

y = -46,081x + 2E+07

R² = 0,4028
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&01;8FS �.10 

�8EV4=V 40==V 4;S 0=0;V7C 70;56=>ABV ?8B><>W 2038 ?5@52575==S 20=B06C 

=0?V2?@8G5?=8<8 02B><>1V;P=8<8 70A>10<8 B0 20;>28E 2=CB@VH=VE 28B@0B =0 

!���$ =0 =0FV>=0;P=><C B0 @53V>=0;P=><C @V2=SE  

$>:8 

#8B><0 2030 ?5@52575==S 
20=B06C =0?V2?@8G5?=8<8 

02B><>1V;P=8< 70A>1><, % 

�0;>28E 2=CB@VH=VE 28B@0B =0 
!���$ =0 =0FV>=0;P=><C B0 

@53V>=0;P=><C @V2=SE, <;= є2@> 

2013 56,57 241 491,735 

2014 56,68 248 550,411 

2015 56,34 258 745,819 

2016 57,23 265 704,395 

2017 58,88 281 437,399 

2018 59,48 295 555,346 

2019 57,33 311 657,086 

2020 58,19 309 443,809 

2021 57,50 331 032,137 

2022 56,99 354 671,779 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 

 

 

$8A. �.9. �>@5;SFV9=89 0=0;V7 70;56=>ABV ?8B><>W 2038 ?5@52575==S 20=B06C 

=0?V2?@8G5?=8<8 02B><>1V;P=8<8 70A>10<8 B0 20;>28E 2=CB@VH=VE 28B@0B =0 
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y = 10253x - 299893
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B>==>-:V;><5B@8 

�8B@0B =0 !���$ 

:><5@FV9=8<8 ?V4?@8є<AB20<8, 
<;= є2@> 

2013 4 724,8 154 210,39 

2014 4 942,8 159 607,921 

2015 4 710,4 167 262,86 

2016 4 672,1 174 106,983 

2017 4 891,0 186 689,92 

2018 5 331,9 196 586,935 

2019 4 918,6 207 889,772 

2020 5 209,7 203 519,203 

2021 5 569,8 218 320,237 

2022 5 875,9 234 684,325 

�:9D9?B: EHBD@B64AB 46FBDB@ A4 BEAB6V EF4F<EF<KA<I 84A<I [72, 78-

79] 
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y = 56,325x - 96096

R² = 0,7322
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1. #@>2545<> :;0AB5@=89 0=0;V7 7 28:>@8AB0==S< 28EV4=8E 40=8E (B01;. 

�.1). /: 2V4AB0=P <V6 >1'є:B0<8 2V7P<5<> 728G09=C 52:;V4>2C 2V4AB0=P. 

 

&01;8FS �.1 

�8EV4=V 40=V 4;S ?@>2545==S :;0AB5@=>3> 0=0;V7C 

№ ?/? 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

x
1
 

2
.1

3
1

8
3

6
9
0

1
 

1
.9

2
5

3
2

1
0
6

1
 

1
.7

7
3

3
9

9
0
3

6
 

1
.7

5
0

1
2

7
2
8

3
 

1
.7

4
2

1
0

1
7
5

1
 

1
.7

0
9

6
5

3
0
1
 

1
.6

8
0

7
9

1
1
5

7
 

1
.6

3
4

6
1

6
2
9

3
 

1
.6

2
1

5
1

2
4
7

6
 

1
.6

1
4

1
9

5
0
6

5
 

1
.5

8
7

6
6

4
0
6

8
 

1
.5

1
4

2
0

6
8
4

3
 

1
.4

6
9

1
8

0
0
4

3
 

1
.4

6
2

6
3

3
7
5

7
 

1
.4

1
8

7
2

1
7
8
 

x
2
 

3
9
6
7
1
5
6
 

8
4
0
6
.2

4
 

8
4
7
2
7
.3

9
6
 

1
1
9
3
6
7
 

8
7
4
5
3
.6

5
0
5
2
 

2
9
6
3
 

1
8
8
8
4
1
.6

 

8
2
1
1
9
 

7
5
9
9
9
.6

4
0
2
3
 

9
6
7
7
8
6
.9

7
2
 

1
1
3
4
9
3
.7

2
6
1
 

1
0
0
1
2
2
 

6
4
5
6
2
1
.2

3
5
3
 

1
4
6
9
9
 

-2
3
7
5
1
 

 

&>4V 73V4=> 7 D>@<C;>R: �(�ÿĀ)√∑(�ÿý2�Āÿ)2
45 l - >7=0:8; k - :V;P:VABP >7=0: �(�1,2) = √(2.131836901 2 1.925321061)2  +  (3967156 2 8406.24)2 = 3958749.76�(�1,3) = √(2.131836901 2 1.773399036)2  + (3967156 2 84727.396)2 = 3882428.6�(�1,4) = √(2.131836901 2 1.750127283)2  + (3967156 2 119367)2 = 3847789
2. "B@8<0=V 40=V ?><VI0є<> 2 <0B@8FR 2V4AB0=59. 

3. �0;V 74V9A=RєBPAS ?>HC: =09<5=H>W 2V4AB0=V. 

&0:8< G8=>< <8 D>@<0BCє<> 40==V. #V4 G0A D>@<C20==S =>2>W <0B@8FV 

2V4AB0=59 >18@0є<> =091V;PH5 7=0G5==S 7V 7=0G5=P >1'є:BV2 №3 V №8. 

' @57C;PB0BV <0є<> 14 :;0AB5@V2: S, S(1)(2), S, S, S(3,8)(4)(5), S(6), S(7), S(9), S, S , 

S(10)(11)(12), S, S, S(13)(14)(15). 
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�0 4>?><>3>R #� STATISTICA ?@>2545=V =0ABC?=V :@>:8 :;0AB5@=>3> 

0=0;V7C (B01;. �.2).  

' @57C;PB0BV <0є<> 3 :;0AB5@8: S(1) , S(2,6,14,15,3,8,5,9,4,11,12,7) , S(10,13) 
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 0B@8FS 2V4AB0=59 

№ ?/? 1 2,6,14,15,3,8,5,9,4,11,12,7 10,13 

1 0 3990907 3321534.765 

2,6,14,15,3,8,5,9,4,11,12,7 3990907 0 991537.972 

10,13 3321534.765 991537.972 0 
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?A8E>;>3VW V ?V4?@8є<=8FB20»; 

3. �>;<0:>20 ". . 3 :0=4840B 5:>=><VG=8E =0C:, 4>F5=B :0D54@8 
5:>=><V:8 B0 <0@:5B8=3C )!' � V<. ". . �5:5B>20.  
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�=:5B0 1 

"FV=VBP 9<>2V@=VABP =0AB0==S @878:C 2V4  0 4> 1 10;C, 45 0 10;V2 

2V4ACB=VABP @878:C, 0 1 10; 3 100% 9<>2V@=VABP =0AB0==S @878:C.  
#>:07=8:8, I> E0@0:B5@87CRBP @878:8 �0; 

�B@0B8 2V4 ?@>AB>R >1;04=0==S  

�B@0B8 2V4 ?@>AB>R 70 2V4ACB=>ABV <0B5@V0;C  

�8B@0B8 =0 040?B0FV9=89 <5E0=V7<  

$>7<V@ ?@>є:B=8E 28B@0B  

#@8@VAB ?@>є:B=8E 28B@0B 2V4 ?><8;>: C @>7@0EC=:0E  

#@8@VAB ?@>є:B=8E 28B@0B 2V4 7@>AB0==S V=D;SFVW  

�>40B:>2V 28B@0B8 2V4 7<V= 2 >?>40B:C20==V   

�>40B:>2V 28B@0B8 2V4 7<V= 2 5:>=><VG=V9 ?>;VB8FV 45@6028  

�>40B:>2V 28B@0B8 2V4 71V;PH5==S 2V4A>B:C =0 :@548B  

�8B@0B8 =0 7<V=C >?5@0FV9 B0 =0;03>465==S =>2>3> ?@>F5AC  

�8B@0B8 =0 2V4?@0FR20==S ;0=>: ?>AB0G0==S  

�8B@0B8 =0 CAC=5==S ?><8;>: ?@8 28:>@8AB0==V V==>20FV9   

�8B@0B8 =0 CAC=5==S =0A;V4:V2 A01>B06C   

�8B@0B8 =0 CAC=5==S =0A;V4:V2 =5?@028;P=> ?@89=SB8E :5@V2=8FB2>< @VH5=P  

�8B@0B8 =0 4>40B:>25 =02G0==S B0 ?V428I5==S :20;VDV:0FVW  

�8B@0B8 7 ?;8==>ABV :04@V2  

�18B:8, I> 1C;8 A?@8G8=5=V 28B>:>< V=D>@<0FVW  

�B@0B8 2V4 ?@>AB>R ;>3VAB8G=>W A8AB5<8 70 ?@8G8=0<8 71>R  

�18B:8 2V4 ?>H:>465=P 2 @57C;PB0BV 2?@>20465==S V==>20FVW  

�8B@0B8 =0 ?>HC: ?>AB0G0;P=8:0  

�8B@0B8 =0 D>@<C20==S ;0=FR30 ?>AB0G0==S  

�8B@0B8 =0 040?BC20==S V==>20FVW ?V4 <VAF525 70:>=>402AB2>   

%C4>2V 28B@0B8 =0 ?@02>2V A?>@8 ?@8 2?@>20465==V V==>20FV9  

�8B@0B8 =0 5:>;>3VG=V 71>@8 70 701@C4=5==S =02:>;8H=P>3> A5@54>28I0  

�8B@0B8 =0 70E8A=V 70E>48 I>4> 5:>;>3VG=>W 157?5:8  

 

  



180

�=:5B0 2 

"FV=VBP 2?;82 @878:0 =0 @57C;PB0B 2?@>20465==S V==>20FVW 2V4 1 4> 10 

10;V2, 45 1 10; <V=V<0;P=89 2?;82, 0 10 10;V2 3 <0:A8<0;P=> <>6;8289 2?;82.  
#>:07=8:8, I> E0@0:B5@87CRBP @878:8 �0; 

�B@0B8 2V4 ?@>AB>R >1;04=0==S  

�B@0B8 2V4 ?@>AB>R 70 2V4ACB=>ABV <0B5@V0;C  

�8B@0B8 =0 040?B0FV9=89 <5E0=V7<  

$>7<V@ ?@>є:B=8E 28B@0B  

#@8@VAB ?@>є:B=8E 28B@0B 2V4 ?><8;>: C @>7@0EC=:0E  

#@8@VAB ?@>є:B=8E 28B@0B 2V4 7@>AB0==S V=D;SFVW  

�>40B:>2V 28B@0B8 2V4 7<V= 2 >?>40B:C20==V   

�>40B:>2V 28B@0B8 2V4 7<V= 2 5:>=><VG=V9 ?>;VB8FV 45@6028  

�>40B:>2V 28B@0B8 2V4 71V;PH5==S 2V4A>B:C =0 :@548B  

�8B@0B8 =0 7<V=C >?5@0FV9 B0 =0;03>465==S =>2>3> ?@>F5AC  

�8B@0B8 =0 2V4?@0FR20==S ;0=>: ?>AB0G0==S  

�8B@0B8 =0 CAC=5==S ?><8;>: ?@8 28:>@8AB0==V V==>20FV9   

�8B@0B8 =0 CAC=5==S =0A;V4:V2 A01>B06C   

�8B@0B8 =0 CAC=5==S =0A;V4:V2 =5?@028;P=> ?@89=SB8E :5@V2=8FB2>< @VH5=P  

�8B@0B8 =0 4>40B:>25 =02G0==S B0 ?V428I5==S :20;VDV:0FVW  

�8B@0B8 7 ?;8==>ABV :04@V2  

�18B:8, I> 1C;8 A?@8G8=5=V 28B>:>< V=D>@<0FVW  

�B@0B8 2V4 ?@>AB>R ;>3VAB8G=>W A8AB5<8 70 ?@8G8=0<8 71>R  

�18B:8 2V4 ?>H:>465=P 2 @57C;PB0BV 2?@>20465==S V==>20FVW  

�8B@0B8 =0 ?>HC: ?>AB0G0;P=8:0  

�8B@0B8 =0 D>@<C20==S ;0=FR30 ?>AB0G0==S  

�8B@0B8 =0 040?BC20==S V==>20FVW ?V4 <VAF525 70:>=>402AB2>   

%C4>2V 28B@0B8 =0 ?@02>2V A?>@8 ?@8 2?@>20465==V V==>20FV9  

�8B@0B8 =0 5:>;>3VG=V 71>@8 70 701@C4=5==S =02:>;8H=P>3> A5@54>28I0  

�8B@0B8 =0 70E8A=V 70E>48 I>4> 5:>;>3VG=>W 157?5:8  
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�. 2 "FV=:0 9<>2V@=>ABV ?>B5=FV9=8E @878:V2 2?@>20465==O V==>20FV9 

=0 B@0=A?>@B=8E ?V4?@8є<AB20E 
 

�B0? 1. %B2>@5==S 5:A?5@B=>W :><VAVW.  

+8A;> D0:B>@V2 n = 25, +8A;> 5:A?5@BV2 m = 10.  

�B0? 2. �1V@ 4C<>: D0EV2FV2 H;SE>< 0=:5B=>3> >?8BC20==S. 

"FV=:C ABC?5=S 7=0GCI>ABV ?0@0<5B@V2 5:A?5@B8 ?@>2>4SBP H;SE>< 

?@8A2>є==S W< @0=3>2>3> =><5@0. (0:B>@C, S:><C 5:A?5@B 40є =0928IC >FV=:C, 

?@8A2>RєBPAS @0=3 1. /:I> 5:A?5@B 287=0є :V;P:0 D0:B>@V2 @V2=>7=0G=8<8, B> W< 

?@8A2>RєBPAS >4=0:>289 @0=3>289 =><5@. !0 >A=>2V 40=8E 0=:5B=>3> 

>?8BC20==S A:;040єBPAS 72545=0 <0B@8FS @0=3V2. 

�B0? 3. %:;040==S 72545=>W <0B@8FV @0=3V2 (B01;. �.1). 

 

&01;8FS �.1 

 0B@8FS @0=3V2 

№ ?.?. / 
�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 

1 0.55 0.5 0.45 0.52 0.48 0.48 0.55 0.47 0.47 0.48 
2 0.6 0.65 0.63 0.6 0.6 0.6 0.57 0.6 0.58 0.6 
3 0.7 0.75 0.69 0.7 0.65 0.7 0.71 0.7 0.74 0.65 
4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
5 0.2 0.25 0.2 0.15 0.17 0.2 0.13 0.18 0.21 0.15 
6 0.8 0.7 0.8 0.8 0.7 0.6 0.8 0.8 0.8 0.7 
7 0.4 0.35 0.25 0.38 0.34 0.28 0.32 0.35 0.35 0.35 
8 0.2 0.18 0.18 0.21 0.23 0.17 0.18 0.19 0.23 0.19 
9 0.25 0.25 0.23 0.27 0.25 0.26 0.21 0.23 0.24 0.25 

10 0.78 0.77 0.7 0.69 0.75 0.75 0.74 0.73 0.72 0.75 
11 0.65 0.65 0.65 0.64 0.63 0.6 0.7 0.62 0.63 0.65 
12 0.3 0.35 0.35 0.32 0.32 0.33 0.34 0.34 0.33 0.35 
13 0.2 0.21 0.21 0.23 0.25 0.25 0.23 0.24 0.24 0.24 
14 0.21 0.22 0.23 0.23 0.23 0.23 0.23 0.24 0.23 0.23 
15 0.3 0.29 0.25 0.25 0.25 0.23 0.25 0.25 0.23 0.24 
16 0.3 0.29 0.25 0.23 0.7 0.26 0.25 0.25 0.24 0.25 
17 0.18 0.2 0.2 0.2 0.19 0.18 0.17 0.21 0.22 0.21 
18 0.65 0.67 0.67 0.65 0.65 0.6 0.6 0.65 0.65 0.65 
19 0.44 0.41 0.44 0.41 0.41 0.45 0.45 0.44 0.47 0.48 

20 0.3 0.28 0.28 0.23 0.3 0.3 0.3 0.25 0.3 0.25 

21 0.47 0.47 0.5 0.5 0.5 0.48 0.48 0.49 0.47 0.47 

22 0.7 0.7 0.7 0.65 0.68 0.69 0.66 0.68 0.68 0.62 

23 0.1 0.1 0.15 0.05 0.05 0.15 0.17 0.09 0.1 0.12 

24 0.25 0.22 0.25 0.25 0.25 0.26 0.23 0.2 0.25 0.23 

25 0.4 0.44 0.4 0.45 0.4 0.38 0.35 0.39 0.4 0.34 
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"A:V;P:8 2 <0B@8FV є ?>2'S70=V @0=38 (>4=0:>289 @0=3>289 =><5@) 2 

>FV=:0E 1-3> 5:A?5@B0, 74V9A=8<> WE ?5@5D>@<C20==S. #5@5D>@<C20==S @0=3V2 

74V9A=R20B8 157 7<V=8 4C<:8 5:A?5@B0, B>1B> <V6 @0=3>28<8 =><5@0<8 <0RBP 

715@53B8AS 2V4?>2V4=V A?V22V4=>H5==S (1V;PHV, <5=HV 01> @V2=V). &0:>6 =5 

@5:><5=4CєBPAS AB028B8 @0=3 28I8< 70 1 V =86G8< 70 7=0G5==S, I> 4>@V2=Rє 

:V;P:>ABV ?0@0<5B@V2 (C FP><C 28?04:C n = 25). �0;V 2V41C20єBPAS 

?5@5D>@<0BC20==S <0B@8FV @0=3V2 (B01;. �.2). 

 

&01;8FS �.2 

#5@5D>@<0B>20=0 <0B@8FS @0=3V2 

(0:B>@8 / 
�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 
%C<0 
@0=3V2 d d2 

x1 18 18 17 18 16 17.5 18 17 17 17.5 174 44 1936 
x2 19 19.5 19 19 18 20.5 19 19 19 19 191 61 3721 
x3 22.5 24 22 24 20.5 24 23 23 24 22 229 99 9801 
x4 14 14 14.5 14 13.5 15 15 15 14.5 15 144.5 14.5 210.25 
x5 4 7.5 3.5 2 2 4 1 2 2 2 30 -100 10000 
x6 25 22.5 25 25 23.5 20.5 25 25 25 24 240.5 110.5 12210.25 
x7 14 12.5 9.5 13 12 11 12 13 13 13.5 123.5 -6.5 42.25 
x8 4 2 2 4 4.5 2 4 3 5 3 33.5 -96.5 9312.25 
x9 7.5 7.5 6.5 11 7.5 9 5 6 8 10 78 -52 2704 
x10 24 25 23.5 23 25 25 24 24 23 25 241.5 111.5 12432.25 
x11 20.5 19.5 20 20 19 20.5 22 20 20 22 203.5 73.5 5402.25 
x12 10.5 12.5 13 12 11 13 13 12 12 13.5 122.5 -7.5 56.25 

x13 4 4 5 6.5 7.5 7 7 7.5 8 7.5 64 -66 4356 

x14 6 5.5 6.5 6.5 4.5 5.5 7 7.5 5 5.5 59.5 -70.5 4970.25 

x15 10.5 10.5 9.5 9.5 7.5 5.5 9.5 10 5 7.5 85 -45 2025 

x16 10.5 10.5 9.5 6.5 23.5 9 9.5 10 8 10 107 -23 529 

x17 2 3 3.5 3 3 3 2.5 5 3 4 32 -98 9604 

x18 20.5 21 21 21.5 20.5 20.5 20 21 21 22 209 79 6241 

x19 16 15 16 15 15 16 16 16 17 17.5 159.5 29.5 870.25 

x20 10.5 9 12 6.5 10 12 11 10 11 10 102 -28 784 

x21 17 17 18 17 17 17.5 17 18 17 16 171.5 41.5 1722.25 

x22 22.5 22.5 23.5 21.5 22 23 21 22 22 20 220 90 8100 

x23 1 1 1 1 1 1 2.5 1 1 1 11.5 -118.5 14042.25 

x24 7.5 5.5 9.5 9.5 7.5 9 7 4 10 5.5 75 -55 3025 

x25 14 16 14.5 16 13.5 14 14 14 14.5 12 142.5 12.5 156.25 

∑ 325 325 325 325 325 325 325 325 325 325 3250  124253 

 

�5  

. 

#5@52V@:0 ?@028;P=>ABV A:;040==S <0B@8FV =0 >A=>2V >1G8A;5==S 

:>=B@>;P=>W AC<8: 
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. 

%C<0 70 AB>2?G8:0<8 <0B@8FV 4>@V2=Rє <V6 A>1>R V :>=B@>;P=V9 AC<V, 

>B65, <0B@8FR A:;045=> ?@028;P=>. 

�B0? 4. �=0;V7 7=0GCI>ABV 4>A;V46C20=8E D0:B>@V2. ' FP><C ?@8:;04V 

G8==8:8 70 7=0GCIVABR @>7?>4V;8;8AS B0: (B01;. �.3). 

 

&01;8FS �.3 

$>7B0HC20==S G8==8:V2 70 7=0GCIVABR 

(0:B>@8 %C<0 @0=3V2 

x23 11.5 

x5 30 

x17 32 

x8 33.5 

x14 59.5 

x13 64 

x24 75 

x9 78 

x15 85 

x20 102 

x16 107 

x12 122.5 

x7 123.5 

x25 142.5 

x4 144.5 

x19 159.5 

x21 171.5 

x1 174 

x2 191 

x11 203.5 

x18 209 

x22 220 

x3 229 

x6 240.5 

x10 241.5 

 

�B0? 5. "FV=:0 A5@54=P>3> ABC?5=S C73>465=>ABV 4C<>: CAVE 5:A?5@BV2.  

%:>@8AB0є<>AS :>5DVFVє=B>< :>=:>@40FVW 4;S 28?04:C, :>;8 є ?>2'S70=V @0=38 

(>4=0:>2V 7=0G5==S @0=3V2 2 >FV=:0E >4=>3> 5:A?5@B0): 
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45 S = 124253, n = 25, m = 10 

 

Li - :V;P:VABP 72'S7>: (284V2 5;5<5=BV2, I> ?>2B>@RRBPAS) 2 >FV=:0E i-3> 

5:A?5@B0, tl - :V;P:VABP 5;5<5=BV2 C l-9 72'S7FV 4;S i-3> 5:A?5@B0 (:V;P:VABP 

5;5<5=BV2, I> ?>2B>@RRBPAS).  

T1 = [(23 -2) + (33 -3) + (33 -3) + (23 -2) + (23 -2) + (43 -4)]/12 = 10.5  

T2 = [(23 -2) + (23 -2) + (23 -2) + (23 -2) + (23 -2) + (23 -2)]/12 = 3  

T3 = [(23 -2) + (23 -2) + (43 -4) + (23 -2) + (23 -2)]/12 = 7  

T4 = [(43 -4) + (23 -2) + (23 -2)]/12 = 6  

T5 = [(23 -2)2) + (23 -2) + (23 -2) + (23 -2) + (43 -4)]/12 = 7  

T6 = [(23 -2) + (43 -4) + (33 -3) + (23 -2)]/12 = 8  

T7 = [(33 -3) + (23 -2) + (23 -2)]/12 = 3  

T8 = [(23 -2) + (33 -3)]/12 = 2.35 T9 = [(3 1 -3) + (23 -2) + (33 -3) + (33 -3)]/12 = 6.5  

T10 = [(23 -2) + (33 -3) + (23 -2) + (33 -3) + (23 0 -2) + (23 -2)]/12 = 6 ∑Ti = 10.5 + 3 + 

7 + 6 + 7 + 7 + 8 + 3 + 2.5 + 6.5 + 6 + 6 = 59.5 

 

W = 0.96 3>2>@8BP ?@> =0S2=VABP 28A>:>3> ABC?5=S C73>465=>ABV 4C<>: 

5:A?5@BV2.  

�B0? 6. "FV=:0 7=0GCI>ABV :>5DVFVє=B0 :>=:>@40FVW. 

�;S FVєW <5B8 >1G8A;8<> :@8B5@V9 C73>465==S #V@A>=0: 

 

 

"1G8A;5=89 χ2 ?>@V2=Sє<> 7 B01;8G=8< 7=0G5==S< 4;S G8A;0 ABC?5=V2 

A2>1>48 K = n-1 = 25-1 = 24 V 70 7040=>3> @V2=S 7=0GCI>ABV α = 0.05.  

"A:V;P:8 χ2 @>7@0EC=:>289 230.44 g B01;8G=>3> (36.41503), B> W = 0.96 - 

25;8G8=0 =5 28?04:>20, 0 B><C >45@60=V @57C;PB0B8 <0RBP A5=A V <>6CBP 

28:>@8AB>2C20B8AS 2 ?>40;PH8E 4>A;V465==SE. 
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�B0? 7. #V43>B>2:0 @VH5==S 5:A?5@B=>W :><VAVW. 

!0 >A=>2V >B@8<0==S AC<8 @0=3V2 (B01;.�.3) <>6=0 >1G8A;8B8 ?>:07=8:8 

203><>ABV @>73;S=CB8E ?0@0<5B@V2.  0B@8FR >?8BC20==S ?5@5B2>@8<> 2 

<0B@8FR ?5@5B2>@5=8E @0=3V2 (B01;. �.4) 70 D>@<C;>R sij = xmax - xij, 45 xmax = 0.8. 

 

&01;8FS �.4 

 0B@8FS ?5@5B2>@5=8E @0=3V2 

№ ?.?. / 
�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 ∑ �030 λ 

1 0.25 0.3 0.35 0.28 0.32 0.32 0.25 0.33 0.33 0.32 3.05 0.03079 
2 0.2 0.15 0.17 0.2 0.2 0.2 0.23 0.2 0.22 0.2 1.97 0.01989 
3 0.1 0.05 0.11 0.1 0.15 0.1 0.09 0.1 0.06 0.15 1.01 0.0102 
4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 4 0.04038 
5 0.6 0.55 0.6 0.65 0.63 0.6 0.67 0.62 0.59 0.65 6.16 0.06219 
6 0 0.1 0 0 0.1 0.2 0 0 0 0.1 0.5 0.00505 
7 0.4 0.45 0.55 0.42 0.46 0.52 0.48 0.45 0.45 0.45 4.63 0.04674 
8 0.6 0.62 0.62 0.59 0.57 0.63 0.62 0.61 0.57 0.61 6.04 0.06098 
9 0.55 0.55 0.57 0.53 0.55 0.54 0.59 0.57 0.56 0.55 5.56 0.05613 

10 0.02 0.03 0.1 0.11 0.05 0.05 0.06 0.07 0.08 0.05 0.62 0.00626 
11 0.15 0.15 0.15 0.16 0.17 0.2 0.1 0.18 0.17 0.15 1.58 0.01595 
12 0.5 0.45 0.45 0.48 0.48 0.47 0.46 0.46 0.47 0.45 4.67 0.04715 
13 0.6 0.59 0.59 0.57 0.55 0.55 0.57 0.56 0.56 0.56 5.7 0.05755 
14 0.59 0.58 0.57 0.57 0.57 0.57 0.57 0.56 0.57 0.57 5.72 0.05775 
15 0.5 0.51 0.55 0.55 0.55 0.57 0.55 0.55 0.57 0.56 5.46 0.05512 
16 0.5 0.51 0.55 0.57 0.1 0.54 0.55 0.55 0.56 0.55 4.98 0.05028 
17 0.62 0.6 0.6 0.6 0.61 0.62 0.63 0.59 0.58 0.59 6.04 0.06098 
18 0.15 0.13 0.13 0.15 0.15 0.2 0.2 0.15 0.15 0.15 1.56 0.01575 
19 0.36 0.39 0.36 0.39 0.39 0.35 0.35 0.36 0.33 0.32 3.6 0.03635 
20 0.5 0.52 0.52 0.57 0.5 0.5 0.5 0.55 0.5 0.55 5.21 0.0526 
21 0.33 0.33 0.3 0.3 0.3 0.32 0.32 0.31 0.33 0.33 3.17 0.032 
22 0.1 0.1 0.1 0.15 0.12 0.11 0.14 0.12 0.12 0.18 1.24 0.01252 
23 0.7 0.7 0.65 0.75 0.75 0.65 0.63 0.71 0.7 0.68 6.92 0.06986 
24 0.55 0.58 0.55 0.55 0.55 0.54 0.57 0.6 0.55 0.57 5.61 0.05664 
25 0.4 0.36 0.4 0.35 0.4 0.42 0.45 0.41 0.4 0.46 4.05 0.04089 

$07><           99.05 1 

 

$VL9AAO 5G?B BFD<@4AB F4 BHBD@?9AB ;4 8BCB@B7BN #� STATISTICA 

 

�.3 �:A?5@B=0 >FV=:0 2?;82C @878:C 2?@>20465==S V==>20FV9 =0  @57C;PB0B8 

B@0=A?>@B=8E ?V4?@8є<AB20E 

 

%B2>@5==S 5:A?5@B=>W :><VAVW. +8A;> D0:B>@V2 n = 25, +8A;> 5:A?5@BV2 m = 

10. �1V@ 4C<>: D0EV2FV2 H;SE>< 0=:5B=>3> >?8BC20==S. "FV=:C ABC?5=S 

7=0GCI>ABV ?0@0<5B@V2 5:A?5@B8 ?@>2>4SBP H;SE>< ?@8A2>є==S W< @0=3>2>3> 
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=><5@0. (0:B>@C, S:><C 5:A?5@B 40є =0928IC >FV=:C, ?@8A2>RєBPAS @0=3 1. 

/:I> 5:A?5@B 287=0є :V;P:0 D0:B>@V2 @V2=>7=0G=8<8, B> W< ?@8A2>RєBPAS 

>4=0:>289 @0=3>289 =><5@. !0 >A=>2V 40=8E 0=:5B=>3> >?8BC20==S A:;040єBPAS 

72545=0 <0B@8FS @0=3V2. 

%:;040==S 72545=>W <0B@8FV @0=3V2 (B01;. �.5). 

 

&01;8FS �.5 

 0B@8FS @0=3V2 

№ ?.?. / 
�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 

1 8 7 7 6 6 7 7 8 7 8 
2 7 8 6 8 8 7 8 7 8 7 
3 7 7 7 6 5 7 7 5 7 6 
4 9 8 9 10 9 9 8 9 7 8 
5 4 5 3 5 3 5 4 5 5 4 
6 5 6 4 5 6 4 6 4 6 5 
7 4 5 4 5 6 5 6 5 4 5 
8 6 5 6 5 7 5 4 5 5 6 
9 3 3 4 3 4 5 4 3 4 4 

10 6 7 6 5 6 4 7 6 7 6 
11 7 6 7 6 5 5 6 7 6 5 
12 7 5 6 7 6 5 4 6 7 6 
13 4 3 4 2 4 3 4 3 4 4 
14 3 3 4 4 3 4 3 4 3 4 
15 5 6 5 6 5 6 4 4 5 5 
16 5 6 5 6 5 5 4 5 4 5 
17 6 7 6 5 5 7 7 6 6 6 
18 8 7 7 8 8 7 7 8 6 7 
19 4 4 5 5 6 5 6 5 4 5 
20 4 5 4 5 5 4 6 5 6 5 

21 7 6 7 6 6 7 7 6 7 7 

22 8 7 8 7 8 7 7 8 8 8 

23 4 4 3 2 4 3 4 2 3 4 

24 4 4 5 3 5 3 5 4 5 3 

25 4 4 5 4 3 4 5 4 3 4 

 

"A:V;P:8 2 <0B@8FV є ?>2'S70=V @0=38 (>4=0:>289 @0=3>289 =><5@) 2 

>FV=:0E 1-3> 5:A?5@B0, 74V9A=8<> WE ?5@5D>@<C20==S. #5@5D>@<C20==S @0=3V2 

74V9A=R20B8 157 7<V=8 4C<:8 5:A?5@B0, B>1B> <V6 @0=3>28<8 =><5@0<8 <0RBP 

715@53B8AS 2V4?>2V4=V A?V22V4=>H5==S (1V;PHV, <5=HV 01> @V2=V). &0:>6 =5 

@5:><5=4CєBPAS AB028B8 @0=3 28I8< 70 1 V =86G8< 70 7=0G5==S, I> 4>@V2=Rє 

:V;P:>ABV ?0@0<5B@V2 (C FP><C 28?04:C n = 25). #5@5D>@<C20==S @0=3V2 

74V9A=RRBP C B01;. �.6. 

!0 ?V4AB02V ?5@5D>@<C20==S @0=3V2 1C4CєBPAS =>20 <0B@8FS @0=3V2. 
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&01;8FS �.6 

#5@5D>@<0B>20=0 <0B@8FS @0=3V2 

(0:B>@8 
/ 

�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 %C<0 
@0=3V2 

d d2 

x1 23 20.5 21 17.5 17 21 20 23 20.5 24 207.5 77.5 6006.25 
x2 19 24.5 16 23.5 23 21 24.5 20.5 24.5 21 217.5 87.5 7656.25 
x3 19 20.5 21 17.5 10 21 20 12 20.5 17 178.5 48.5 2352.25 
x4 25 24.5 25 25 25 25 24.5 25 20.5 24 243.5 113.5 12882.25 
x5 6.5 10 1.5 10.5 2 12.5 5.5 12 10.5 4.5 75.5 -54.5 2970.25 
x6 12 15 5.5 10.5 17 6 14 6 15 11 112 -18 324 
x7 6.5 10 5.5 10.5 17 12.5 14 12 6 11 105 -25 625 
x8 15 10 16 10.5 21 12.5 5.5 12 10.5 17 130 0 0 
x9 1.5 2 5.5 3.5 5 12.5 5.5 2.5 6 4.5 48.5 -81.5 6642.25 
x10 15 20.5 16 10.5 17 6 20 17.5 20.5 17 160 30 900 
x11 19 15 21 17.5 10 12.5 14 20.5 15 11 155.5 25.5 650.25 
x12 19 10 16 21.5 17 12.5 5.5 17.5 20.5 17 156.5 26.5 702.25 
x13 6.5 2 5.5 1.5 5 2 5.5 2.5 6 4.5 41 -89 7921 
x14 1.5 2 5.5 5.5 2 6 1 6 2 4.5 36 -94 8836 
x15 12 15 11 17.5 10 17 5.5 6 10.5 11 115.5 -14.5 210.25 
x16 12 15 11 17.5 10 12.5 5.5 12 6 11 112.5 -17.5 306.25 
x17 15 20.5 16 10.5 10 21 20 17.5 15 17 162.5 32.5 1056.25 
x18 23 20.5 21 23.5 23 21 20 23 15 21 211 81 6561 
x19 6.5 5.5 11 10.5 17 12.5 14 12 6 11 106 -24 576 
x20 6.5 10 5.5 10.5 10 6 14 12 15 11 100.5 -29.5 870.25 
x21 19 15 21 17.5 17 21 20 17.5 20.5 21 189.5 59.5 3540.25 
x22 23 20.5 24 21.5 23 21 20 23 24.5 24 224.5 94.5 8930.25 
x23 6.5 5.5 1.5 1.5 5 2 5.5 1 2 4.5 35 -95 9025 
x24 6.5 5.5 11 3.5 10 2 10.5 6 10.5 1 66.5 -63.5 4032.25 
x25 6.5 5.5 11 5.5 2 6 10.5 6 2 4.5 59.5 -70.5 4970.25 
∑ 325 325 325 325 325 325 325 325 325 325 3250  98546 

 

45 

 

#5@52V@:0 ?@028;P=>ABV A:;040==S <0B@8FV =0 >A=>2V >1G8A;5==S 

:>=B@>;P=>W AC<8: 

 

%C<0 70 AB>2?G8:0<8 <0B@8FV 4>@V2=Rє <V6 A>1>R V :>=B@>;P=V9 AC<V, 

>B65, <0B@8FR A:;045=> ?@028;P=>. 

�B0? 4. �=0;V7 7=0GCI>ABV 4>A;V46C20=8E D0:B>@V2. 

' FP><C ?@8:;04V G8==8:8 70 7=0GCIVABR @>7?>4V;8;8AS B0: (B01;. �.7). 
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&01;8FS �.7 

$>7B0HC20==S G8==8:V2 70 7=0GCIVABR 

(0:B>@8 %C<0 @0=3V2 
x23 35 
x14 36 
x13 41 
x9 48.5 
x25 59.5 
x24 66.5 
x5 75.5 
x20 100.5 
x7 105 
x19 106 
x6 112 
x16 112.5 
x15 115.5 
x8 130 
x11 155.5 
x12 156.5 
x10 160 
x17 162.5 
x3 178.5 
x21 189.5 
x1 207.5 
x18 211 
x2 217.5 
x22 224.5 
x4 243.5 

 

�B0? 5. "FV=:0 A5@54=P>3> ABC?5=S C73>465=>ABV 4C<>: CAVE 5:A?5@BV2. 

%:>@8AB0є<>AS :>5DVFVє=B>< :>=:>@40FVW 4;S 28?04:C, :>;8 є ?>2'S70=V 

@0=38 (>4=0:>2V 7=0G5==S @0=3V2 2 >FV=:0E >4=>3> 5:A?5@B0): 

 

45 S = 98546, n = 25, m = 10 

 

Li - :V;P:VABP 72'S7>: (284V2 5;5<5=BV2, I> ?>2B>@RRBPAS) 2 >FV=:0E i-3> 

5:A?5@B0, tl - :V;P:VABP 5;5<5=BV2 C l-9 72'S7FV 4;S i-3> 5:A?5@B0 (:V;P:VABP 

5;5<5=BV2, I> ?>2B>@RRBPAS).  

T1 = [(33 -3) + (53 -5) + (83 -8) + (33 -3) + (33 -3) + (23 -2)]/12 = 58.5 

T2 = [(63 -6) + (23 -2) + (53 -5) + (53 -5) + (33 -3) + (43 -4)]/12 = 45  

T3 = [(53 -5) + (53 -5) + (23 -2) + (63 -6) + (53 -5)]/12 = 48  

T4 = [(63 -6) + (23 -2) + (83 -8) + (23 -2) + (23 -2) + (23 -2) + (23 -2)]/12 = 62  
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T5 = [(73 -7) + (33 -3) + (73 -7) + (33 -3) + (33 -3)]/12 = 62  

T6 = [(73 -7) + (83 -8) + (53 -5) + (33 -3)]/12 = 82  

T7 = [(73 -7) + (23 -2) + (83 -8) + (53 -5) + (23 -2)]/12 = 81  

T8 = [(33 -3) + (23 -2) + (73 -7) + (53 -5) + (23 -2) + (43 -4)]/12 = 46  

T9 = [(63 -6) + (23 -2) + (43 -4) + (53 -5) + (53 -5) + (33 -3)]/12 = 45  

T10 = [(33 -3) + (33 -3) + (53 -5) + (63 -6) + (73 -7)]/12 = 59.5 

 ∑Ti = 58.5 + 45 + 48 + 62 + 62 + 82 + 81 + 46 + 45 + 59.5 = 589 

 

W = 0.79 A2V4G8BP ?@> =0S2=VABP 28A>:>3> ABC?5=S C73>465=>ABV 4C<>: 

5:A?5@BV2. 

�B0? 6. "FV=:0 7=0GCI>ABV :>5DVFVє=B0 :>=:>@40FVW. 

�;S FVєW <5B8 >1G8A;8<> :@8B5@V9 C73>465==S #V@A>=0: 

 

 

"1G8A;5=89 χ2 ?>@V2=Sє<> 7 B01;8G=8< 7=0G5==S< 4;S G8A;0 ABC?5=V2 

A2>1>48 K = n-1 = 25-1 = 24 V 70 7040=>3> @V2=S 7=0GCI>ABV α = 0.05. 

"A:V;P:8 χ2 @>7@0EC=:>289 190.57 g B01;8G=>3> (36.41503), B> W = 0.79 - 

25;8G8=0 =5 28?04:>20, 0 B><C >45@60=V @57C;PB0B8 <0RBP A5=A V <>6CBP 

28:>@8AB>2C20B8AS 2 ?>40;PH8E 4>A;V465==SE. 

�B0? 7. #V43>B>2:0 @VH5==S 5:A?5@B=>W :><VAVW. 

!0 >A=>2V >B@8<0==S AC<8 @0=3V2 (B01;. �.8) <>6=0 >1G8A;8B8 ?>:07=8:8 

203><>ABV @>73;S=CB8E ?0@0<5B@V2.  0B@8FR >?8BC20==S ?5@5B2>@8<> 2 

<0B@8FR ?5@5B2>@5=8E @0=3V2 70 D>@<C;>R sij = xmax - xij, 45 xmax = 10. 
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&01;8FS �.8 

 0B@8FS ?5@5B2>@5=8E @0=3V2 

№ ?.?. / 
�:A?5@B8 

1 2 3 4 5 6 7 8 9 10 ∑ �030 λ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 2 3 3 4 4 3 3 2 3 2 29 0.0256 

2 3 2 4 2 2 3 2 3 2 3 26 0.02295 

3 3 3 3 4 5 3 3 5 3 4 36 0.03177 

4 1 2 1 0 1 1 2 1 3 2 14 0.01236 

5 6 5 7 5 7 5 6 5 5 6 57 0.05031 

6 5 4 6 5 4 6 4 6 4 5 49 0.04325 

7 6 5 6 5 4 5 4 5 6 5 51 0.04501 

8 4 5 4 5 3 5 6 5 5 4 46 0.0406 

9 7 7 6 7 6 5 6 7 6 6 63 0.0556 

10 4 3 4 5 4 6 3 4 3 4 40 0.0353 

11 3 4 3 4 5 5 4 3 4 5 40 0.0353 

12 3 5 4 3 4 5 6 4 3 4 41 0.03619 

13 6 7 6 8 6 7 6 7 6 6 65 0.05737 

14 7 7 6 6 7 6 7 6 7 6 65 0.05737 

15 5 4 5 4 5 4 6 6 5 5 49 0.04325 

16 5 4 5 4 5 5 6 5 6 5 50 0.04413 

17 4 3 4 5 5 3 3 4 4 4 39 0.03442 

18 2 3 3 2 2 3 3 2 4 3 27 0.02383 

19 6 6 5 5 4 5 4 5 6 5 51 0.04501 

20 6 5 6 5 5 6 4 5 4 5 51 0.04501 

21 3 4 3 4 4 3 3 4 3 3 34 0.03001 

22 2 3 2 3 2 3 3 2 2 2 24 0.02118 

23 6 6 7 8 6 7 6 8 7 6 67 0.05914 

24 6 6 5 7 5 7 5 6 5 7 59 0.05207 

25 6 6 5 6 7 6 5 6 7 6 60 0.05296 

$07><           1133 1 

 

$VL9AAO 5G?B BFD<@4AB F4 BHBD@?9AB ;4 8BCB@B7BN #� STATISTICA 
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�>40B>: �. �>@>B:0 E0@0:B5@8AB8:0 B0 >A=>2=V ?>:07=8:8 V==>20FV9=>3> 

?@>є:BC B@0=A?>@B=>3> ?V4?@8є<AB20 щ>4> 2?@>20465==O A8AB5<8 
C?@02;V==O 5;5:B@8G=8<8 20=B06=8<8 02B><>1V;O<8 7 28:>@8AB0==O< 

B5E=>;>3V9 «@>7C<=>3>» 02B>?0@:C B0 Big Data 
�.1. )0@0:B5@8AB8:0 ?@>є:BC 

!0720 ?@>є:BC: 
�=B53@0FVO 5;5:B@><>1V;V2 B0 V=B5;5:BC0;ь=>W A8AB5<8 C?@02;V==O 

02B>?0@:>< =0 >A=>2V Big Data 4;O >?B8<V70FVW ;>3VAB8G=8E ?@>F5AV2. 
"?8A ?@>є:BC: 
1. #5@5EV4 =0 5;5:B@><>1V;V: 
*59 ?@>є:B ?5@5410G0є 70<V=C 01> 4>?>2=5==S ?0@:C 4875;P=8E 

20=B06V2>: 5;5:B@><>1V;S<8. �;5:B@><>1V;V 7<5=HCRBP 28:848 CO2, HC<>25 
701@C4=5==S B0 A?>6820==S ?0;820, I> є 7=0G=8< :@>:>< =0 H;SEC 4> 
5:>;>3VG=> G8AB8E B5E=>;>3V9. 

"A=>2=V ?5@52038: 

 �:>;>3VG=VABP: �<5=H5==S 28:84V2 ?0@=8:>28E 307V2 B0 701@C4=RRG8E 
@5G>28=. 

 �:>=><VS ?0;820: "?5@0FV9=V 28B@0B8 =0 5;5:B@>5=5@3VR <>6CBP 1CB8 
=86G8<8, =V6 =0 ?0;82>. 

 �>23>2VG=VABP:  5=H0 :V;P:VABP @CE><8E G0AB8= C 4283C=V 7<5=HCє 
28B@0B8 =0 B5E=VG=5 >1A;C3>2C20==S. 

2. �8:>@8AB0==O @>7C<=>W A8AB5<8 C?@02;V==O 02B>?0@:><: 
*S A8AB5<0 28:>@8AB>2Cє IoT (�=B5@=5B @5G59) 4;S <>=VB>@8=3C AB0=C 

B@0=A?>@B=8E 70A>1V2 C @568<V @50;P=>3> G0AC, 0 B0:>6 4;S 2V4AB565==S 
<VAF57=0E>465==S, 5=5@3>A?>6820==S, G0AC B5E=VG=>3> >1A;C3>2C20==S B>I>. 
�5;8:V 40=V B0 0=0;VB8:0 4>72>;SRBP >1@>1;SB8 40=V 4;S >?B8<V70FVW <0@H@CBV2, 
5:>=><VW 5=5@3VW B0 ?V428I5==S 5D5:B82=>ABV >?5@0FV9. 

�;RG>2V 5;5<5=B8: 

 GPS-B@5:5@8 4;S 2V4AB565==S <VAF57=0E>465==S B@0=A?>@B=8E 70A>1V2 
C @568<V @50;P=>3> G0AC. 
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 �0BG8:8 4;S <>=VB>@8=3C AB0=C B@0=A?>@B=>3> 70A>1C (70@S4 
0:C<C;SB>@0, B5<?5@0BC@0, B8A: C H8=0E). 

 �=0;VB8:0 25;8:8E 40=8E 4;S >1@>1:8 40=8E 7 <5B>R ?@>3=>7C20==S 
?>?8BC, >?B8<V70FVW <0@H@CBV2, A:>@>G5==S G0AC ?@>AB>R B0 ?>:@0I5==S A5@2VAC. 

3. "?B8<V70FVO ;>3VAB8:8 70 4>?><>3>N 25;8:8E 40=8E: 
�0 4>?><>3>R 25;8:8E 40=8E V 0;3>@8B<V2 <0H8==>3> =02G0==S 

0=0;V7CєBPAS 25;8G57=0 :V;P:VABP V=D>@<0FVW 4;S >?B8<V70FVW <0@H@CBV2, 
<V=V<V70FVW G0AC 4>AB02:8 V ?@>3=>7C20==S B@0=A?>@B=8E ?>B@51. �0=V <>6CBP 
1CB8 27SBV 7 @V7=8E 465@5;: :;V<0B8G=V C<>28, B@0=A?>@B=V ?>B>:8, ?>?8B =0 
B>20@8 B>I>. 

"A=>2=V ?5@52038: 

 �=865==S 28B@0B =0 ?0;82> (7024S:8 >?B8<V70FVW <0@H@CBV2). 

 %:>@>G5==S G0AC ?@>AB>R 7024S:8 A2>єG0A=><C B5E=VG=><C 
>1A;C3>2C20==R B0 <>=VB>@8=3C B@0=A?>@B=8E 70A>1V2. 

 #V428I5==S B>G=>ABV ?@>3=>7C20==S: <>6;82VABP 1V;PH B>G=> 
?@>3=>7C20B8 G0A 4>AB02:8 B0 ?>?8B. 

4. �8:>@8AB0==O E<0@=8E B5E=>;>3V9 B0 <>1V;ь=8E 4>40B:V2: 
%8AB5<0 C?@02;V==S 02B>?0@:>< 1C45 V=B53@>20=0 7 E<0@=8<8 ?;0BD>@<0<8, 

I> 70157?5G8BP H284:89 4>ABC? 4> V=D>@<0FVW 7 1C4P-S:>3> <VAFS.  >1V;P=V 4>40B:8 
4;S 2>4VW2 4>72>;SBP W< >B@8<C20B8 >=>2;5==S <0@H@CBV2, A?>2VI5==S ?@> AB0= 
B@0=A?>@B=8E 70A>1V2 B0 :5@C20B8 ?@>F5A0<8 4>AB02:8. 

"GV:C20=V @57C;ьB0B8 ?@>є:BC: 
 �=865==S >?5@0FV9=8E 28B@0B: 
�:>=><VS ?0;820 70 @0EC=>: ?5@5E>4C =0 5;5:B@><>1V;V. 
�<5=H5==S 28B@0B =0 B5E=VG=5 >1A;C3>2C20==S. 
"?B8<V70FVS ;>3VAB8G=8E ?@>F5AV2 4>72>;8BP A:>@>B8B8 2V4AB0=P B0 G0A C 

4>@>7V. 

 �:>;>3VG=V ?5@52038: 
�<5=H5==S 28:84V2 CO2 B0 V=H8E H:V4;828E @5G>28= 2 0B<>AD5@C. 
#V428I5==S 2V4?>2V4=>ABV 5:>;>3VG=8< AB0=40@B0< (ESG). 

 #V428I5==S 5D5:B82=>ABV >?5@0FV9: 
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"?B8<V70FVS <0@H@CBV2 4>AB02:8 B0 A:>@>G5==S G0AC ?@>AB>R. 
�2B><0B8G=0 A8AB5<0 B5E=VG=>3> >1A;C3>2C20==S 4;S 70?>1V30==S ?>;><:0< 

B0 020@VS<. 
#V428I5==S B>G=>ABV 4>AB02:8 7024S:8 0=0;VB8FV 2 @568<V @50;P=>3> G0AC. 

 #>:@0I5=5 C?@02;V==S 02B>?0@:><: 
#@>7>@VABP ?@>F5AV2 C?@02;V==S B@0=A?>@B=8<8 70A>10<8. 
 >6;82VABP 48AB0=FV9=>3> :>=B@>;R B0 <>=VB>@8=3C 2AVE B@0=A?>@B=8E 

70A>1V2. 
�==>20FV9=V B5E=>;>3VW, 28:>@8AB0=V 2 ?@>є:BV: 

 �;5:B@8G=V 20=B06V2:8 (V==>20FVW 2 B@0=A?>@B=><C A5:B>@V). 

 IoT-?@8AB@>W 4;S <>=VB>@8=3C AB0=C B@0=A?>@B=8E 70A>1V2. 

 �=0;VB8:0 25;8:8E 40=8E B0 <0H8==5 =02G0==S 4;S >?B8<V70FVW ;>3VAB8:8. 

 )<0@=V B5E=>;>3VW B0 <>1V;P=V 4>40B:8 4;S V=B53@0FVW A8AB5<8 C?@02;V==S 
02B>?0@:><. 

�0@BVABь B0 DV=0=AC20==O: 
#@>є:B ?>B@51Cє 7=0G=8E ?>G0B:>28E V=25AB8FV9, >A>1;82> 4;S 70:C?V2;V 

5;5:B@><>1V;V2 B0 @>73>@B0==S �&-V=D@0AB@C:BC@8. "4=0: 4>23>AB@>:>20 
5:>=><VS =0 ?0;82V, B5E=VG=><C >1A;C3>2C20==V B0 ?V428I5==V 5D5:B82=>ABV 
<>65 70157?5G8B8 ?>25@=5==S V=25AB8FV9. 

�.2. #>SA=5==S 4> @>7@0EC=:V2. #0@0<5B@8 <0B@8FV, I> @>7@0E>20=V 
4>40B:>2> 4> ?@>є:BC. 

1. $>7@0EC=>: 20@BVA=>3> ?>:07=8:0 7=865==S %"2. 
*V=0 2C3;5F528E :2>B (:0@1>=>28E :@548BV2): 
*5 >48= 7 =09?>H8@5=VH8E <5B>4V2 >FV=:8 20@B>ABV A:>@>G5==S 28:84V2 

CO2. �5@6028 01> @53V>=8 <>6CBP AB2>@R20B8 @8=:8 2C3;5F528E :@548BV2 01> :2>B 
=0 28:848 ?0@=8:>28E 307V2. �>6=0 B>==0 CO2 <0є A2>R FV=C =0 FP><C @8=:C. 

(>@<C;0: �0@BVABP = "1AS3 A:>@>G5==S 28:84V2 СО (B>==) × 
*V=0 2C3;5F52>3> :@548BC (70 1 B>==C). 

' 2024 @>FV FV=0 2C3;5F528E :@548BV2 7<V=RєBPAS 70;56=> 2V4 @8=:C. !0 
@53C;P>20=><C @8=:C �0;VD>@=VW 2C3;5F52V :@548B8 :>HBCRBP ?@81;87=> 42 4>;0@8 
%,� 70 B>==C CO2, 7 >GV:C20==S< 7@>AB0==S 4> 46 4>;0@V2 %,� 4> 2025 @>:C. &8< 
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