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Ïðèêëàäíå âèêîðèñòàííÿ ìîäåë³ ì³æãàëóçåâîãî áàëàíñó 
Ëåîíòüºâà äëÿ âèð³øåííÿ çàäà÷ íåéòðàë³çàö³¿ ðèçèê³â 

âïðîâàäæåííÿ ²ÊÒ
Ïðåäìåòîì äîñë³äæåííÿ º ïèòàííÿ ïðèêëàäíîãî âèêîðèñòàííÿ ìîäåë³ ì³æãàëóçåâîãî áàëàíñó 

Ëåîíòüºâà äëÿ âèð³øåííÿ çàäà÷ íåéòðàë³çàö³¿ ðèçèê³â âïðîâàäæåííÿ ²ÊÒ. 

Ìåòà ñòàòò³ – ïðîàíàë³çóâàòè ð³çíîñòîðîíí³ àñïåêòè ïðàêòè÷íîãî âèêîðèñòàííÿ ìîäåë³ ì³æãà-
ëóçåâîãî áàëàíñó Ëåîíòüºâà äëÿ âèð³øåííÿ çàäà÷ óïðàâë³ííÿ ðèçèêàìè ²ÊÒ–òåõíîëîã³é. 

Ìåòîäè äîñë³äæåííÿ. Â ïðàö³ âèêîðèñòàí³ ä³àëåêòè÷íèé ìåòîä íàóêîâîãî ï³çíàííÿ, ìåòîä àíà-
ë³çó ³ ñèíòåçó, ïîð³âíÿëüíèé ìåòîä, ìåòîä óçàãàëüíåííÿ äàíèõ.

Ðåçóëüòàòè ðîáîòè. Ó äîñë³äæåíí³ îõàðàêòåðèçîâàíî ð³çí³ àñïåêòè ïðèêëàäíîãî âèêîðèñòàííÿ ìîäåë³ 
ì³æãàëóçåâîãî áàëàíñó Ëåîíòüºâà äëÿ âèð³øåííÿ çàäà÷ íåéòðàë³çàö³¿ ðèçèê³â âïðîâàäæåííÿ ²ÊÒ. Çîêðå-
ìà, â³äïîâ³äíî äî ñòðóêòóðè ìîäåë³ ñêëàäåíî, ïî–ïåðøå, ñèñòåìó ð³âíÿíü ì³æãàëóçåâîãî áàëàíñó ç âèêî-
ðèñòàííÿì êîåô³ö³ºíò³â ïðÿìèõ âèòðàò, ïî–äðóãå, âèçíà÷åíî ì³æãàëóçåâ³ ïîñòàâêè, ïî–òðåòº, ðîçðàõî-
âàíî çàëåæí³ñòü çì³íè çíà÷åííÿ ê³íöåâîãî ïîïèòó â³äïîâ³äíî äî çì³íè îáñÿãó âèïóñêó ïðîäóêö³¿ äëÿ ãàëóç³.

Âèñíîâêè. Âèêîðèñòàííÿ çàðóá³æíî¿ ïðàêòèêè ôóíêö³îíàëüíîãî çàáåçïå÷åííÿ óïðàâë³ííÿ ðè-
çèêàìè ïðè ïîáóäîâ³ ìîäåë³ óïðàâë³ííÿ ðèçèêàìè âïðîâàäæåííÿ ²ÊÒ ïîêàçàëî, ùî ìîäåë³ áóâà-
þòü òðüîõ òèï³â, êîæåí ç ÿêèõ âîëîä³º ñâî¿ì ³íñòðóìåíòàð³ºì, õàðàêòåðíèìè îñîáëèâîñòÿìè çàñòî-
ñóâàííÿ òà ïðèçíà÷åííÿì ðåçóëüòàò³â äëÿ âèð³øåííÿ ïðèêëàäíèõ çàäà÷ ðîçâèòêó íàö³îíàëüíîãî 
ãîñïîäàðñòâà. Öå ô³íàíñîâ³ ìîäåë³ óïðàâë³ííÿ ðèçèêàìè, ìîäåë³ óïðàâë³ííÿ ³íôîðìàö³éíîþ áåç-
ïåêîþ òà ìîäåë³ äåðæàâíîãî óïðàâë³ííÿ ðèçèêàìè.

Êëþ÷îâ³ ñëîâà: ðèçèê, ²ÊÒ, ìîäåëü Ëåîíòüºâà, ì³æãàëóçåâèé áàëàíñ, ³íôîðìàö³éíà áåçïåêà, 
³ííîâàö³¿, ïîòðåáè ãàëóçåé, ðîçïîä³ë ïðîäóêö³¿.

ÊÎËÎÄÈÉ×ÓÊ À.Â.

Ïðèêëàäíîå èñïîëüçîâàíèå ìîäåëè ìåæîòðàñëåâîãî 
áàëàíñà Ëåîíòüåâà äëÿ ðåøåíèÿ çàäà÷ íåéòðàëèçàöèè 

ðèñêîâ âíåäðåíèÿ ÈÊÒ
Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ âîïðîñ ïðèêëàäíîãî èñïîëüçîâàíèÿ ìîäåëè ìåæîòðàñëå-

âîãî áàëàíñà Ëåîíòüåâà äëÿ ðåøåíèÿ çàäà÷ íåéòðàëèçàöèè ðèñêîâ âíåäðåíèÿ ÈÊÒ.

Öåëü ñòàòüè – ïðîàíàëèçèðîâàòü ðàçíîñòîðîííèå àñïåêòû ïðàêòè÷åñêîãî èñïîëüçîâàíèÿ ìîäå-
ëè ìåæîòðàñëåâîãî áàëàíñà Ëåîíòüåâà äëÿ ðåøåíèÿ çàäà÷ óïðàâëåíèÿ ðèñêàìè ÈÊÒ–òåõíîëîãèé.

Ìåòîäû èññëåäîâàíèÿ. Â ðàáîòå èñïîëüçîâàíû äèàëåêòè÷åñêèé ìåòîä íàó÷íîãî ïîçíàíèÿ, 
ìåòîä àíàëèçà è ñèíòåçà, ñðàâíèòåëüíûé ìåòîä, ìåòîä îáîáùåíèÿ äàííûõ.

Ðåçóëüòàòû ðàáîòû. Â èññëåäîâàíèè îõàðàêòåðèçîâàíû ðàçëè÷íûå àñïåêòû ïðèêëàäíîãî 
èñïîëüçîâàíèÿ ìîäåëè ìåæîòðàñëåâîãî áàëàíñà Ëåîíòüåâà äëÿ ðåøåíèÿ çàäà÷ íåéòðàëèçàöèè 
ðèñêîâ âíåäðåíèÿ ÈÊÒ. Â ÷àñòíîñòè, â ñîîòâåòñòâèè ñî ñòðóêòóðîé ìîäåëè ñîñòàâëåíà, âî–ïåðâûõ, 
ñèñòåìà óðàâíåíèé ìåæîòðàñëåâîãî áàëàíñà ñ èñïîëüçîâàíèåì êîýôôèöèåíòîâ ïðÿìûõ çàòðàò, 
âî–âòîðûõ, îïðåäåëåíû ìåæîòðàñëåâûå ïîñòàâêè, â–òðåòüèõ, ðàññ÷èòàíà çàâèñèìîñòü èçìåíåíèÿ 
çíà÷åíèÿ êîíå÷íîãî ñïðîñà â ñîîòâåòñòâèè ñ èçìåíåíèåì îáúåìà âûïóñêà ïðîäóêöèè äëÿ îòðàñëè.

Âûâîäû. Èñïîëüçîâàíèå çàðóáåæíîé ïðàêòèêè ôóíêöèîíàëüíîãî îáåñïå÷åíèÿ óïðàâëåíèÿ ðè-
ñêàìè ïðè ïîñòðîåíèè ìîäåëè óïðàâëåíèÿ ðèñêàìè âíåäðåíèÿ ÈÊÒ ïîêàçàëî, ÷òî ìîäåëè áûâàþò 
òðåõ òèïîâ, êàæäûé èç êîòîðûõ îáëàäàåò ñâîèì èíñòðóìåíòàðèåì, õàðàêòåðíûìè îñîáåííîñòÿìè 
ïðèìåíåíèÿ è íàçíà÷åíèåì ðåçóëüòàòîâ äëÿ ðåøåíèÿ ïðèêëàäíûõ çàäà÷ ðàçâèòèÿ íàöèîíàëüíîãî 
õîçÿéñòâà. Ýòî ôèíàíñîâûå ìîäåëè óïðàâëåíèÿ ðèñêàìè, ìîäåëè óïðàâëåíèÿ èíôîðìàöèîííîé 
áåçîïàñíîñòüþ è ìîäåëè ãîñóäàðñòâåííîãî óïðàâëåíèÿ ðèñêàìè.
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Ïîñòàíîâêà ïðîáëåìè. ßê ïîêàçóþòü ðåçóëü-
òàòè çä³éñíåíîãî íàìè ïðîãíîçó [5] îñíîâíèõ 
ïàðàìåòð³â ðîçâèòêó ìàòåð³àëüíî–òåõí³÷íî¿ 
ñêëàäîâî¿ â³ò÷èçíÿíèõ ²ÊÒ, òåíäåíö³¿ çðîñòàííÿ 
îáñÿã³â ²íòåðíåò–àóäèòîð³¿ òà êîíòèíãåíòó ìî-
á³ëüíèõ àáîíåíò³â â ìàéáóòíüîìó çáåð³ãàòèìóòü-
ñÿ, íàòîì³ñòü â ïîäàëüøîìó ñïîñòåð³ãàòèìåòüñÿ 
ñêîðî÷åííÿ îñíîâíî¿ òåëåôîííî¿ ìåðåæ³.

Àíàë³ç îñòàíí³õ äîñë³äæåíü òà ïóáë³êàö³é. 
Î÷³êóºòüñÿ, ùî äî 2022 ðîêó çà ïåðøèì ìåòîäîì 
ðîçðàõóíêó ì³ñòê³ñòü ²íòåðíåò–àóäèòîð³¿ çðîñòå â 
2,84 ðàçó ïîð³âíÿíî ç 2015 ðîêîì, çà äðóãèì 
ìåòîäîì – ëèøå â 1,67 ðàçó, çà òðåò³ì ìåòîäîì 
– â 1,36 ðàçó. Â ñâîþ ÷åðãó, ê³ëüê³ñòü àáîíåíò³â 
ìîá³ëüíîãî çâ’ÿçêó çà ïåðøèì ðîçðàõóíêîâèì 
ï³äõîäîì çá³ëüøèòüñÿ äî 2022 ðîêó íà 15,07%, 
çà äðóãèì ï³äõîäîì – íà 13,11%, çà òðåò³ì ï³ä-
õîäîì – íà 22,34%. Ê³ëüê³ñòü îäèíèöü îñíîâíî¿ 
òåëåôîííî¿ ìåðåæ³, íàâïàêè, âïàäå äî 2022 ðî-
êó: çà ïåðøèì ìåòîäîì ðîçðàõóíêó – íà 24,4%, 
çà äðóãèì ìåòîäîì ðîçðàõóíêó – íà 32,39%, 
çà òðåò³ì ìåòîäîì – íà 22,11%. Íåçâàæàþ÷è 
íà äîñòàòíüî çíà÷í³ ðîçá³æíîñò³ â ïðîãíîñòè÷-

íèõ îö³íêàõ ð³çíèõ ìåòîäè÷íèõ ï³äõîä³â, çàãàëüíà 
òåíäåíö³ÿ âñå–òàêè çáåð³ãàºòüñÿ çà âñ³ìà òðüîìà 
ìåòîäàìè. Â òîé æå ÷àñ íåìîæëèâèé áåçê³íå÷íèé 
ð³ñò ìîá³ëüíî¿ ìåðåæ³ ³ îõîïëåííÿ íèì âñüîãî äî-
ðîñëîãî íàñåëåííÿ; öå îçíà÷àº, ùî ïîäàëüøèé 
ðîçâèòîê äàíîãî âèäó çâ’ÿçêó ìîæëèâèé ëèøå çà 
âïðîâàäæåííÿ ðåâîëþö³éíî íîâèõ ³ííîâàö³éíèõ 
òåõíîëîã³é. 

Ìåòà ñòàòò³ – ïðîàíàë³çóâàòè ð³çíîñòîðîí-
í³ àñïåêòè ïðàêòè÷íîãî âèêîðèñòàííÿ ìîäåë³ ì³-
æãàëóçåâîãî áàëàíñó Ëåîíòüºâà äëÿ âèð³øåííÿ 
çàäà÷ óïðàâë³ííÿ ðèçèêàìè ²ÊÒ–òåõíîëîã³é. 

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ðîçðàõîâóºìî 
ìîäåëü ì³æãàëóçåâîãî áàëàíñó Ëåîíòüºâà çà âè-
õ³äíèìè äàíèìè (òàáë. 1).

1. Ñêëàäàºìî ñèñòåìó ð³âíÿíü ì³æãàëóçåâîãî 
áàëàíñó ç âèêîðèñòàííÿì íàäàíèõ ó òàáëèö³ êî-
åô³ö³ºíò³â ïðÿìèõ âèòðàò  (i, j =1…4) òà çíà÷åíü 
ïðîäóêö³¿ ó ñôåð³ ñïîæèâàííÿ :

(1–0,07) õ1–0,17 õ2–0,11 õ3–0,06 õ4 =241,
–0,26 õ1 +(1–0,06) õ2–0,011 õ3–0,15 õ4 =315,
–0,14 õ1–0,11 õ2 +(1–0,08) õ3–0,16 õ4 =130,
–0,21 õ1–0,07 õ2–0,16 õ3+(1–0,12) õ4 =111.

Êëþ÷åâûå ñëîâà: ðèñê, ÈÊÒ, ìîäåëü Ëåîíòüåâà, ìåæîòðàñëåâîé áàëàíñ, èíôîðìàöèîííàÿ áå-
çîïàñíîñòü, èííîâàöèè, ïîòðåáíîñòè îòðàñëåé, ðàñïðåäåëåíèå ïðîäóêöèè.
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Applied use of Leontiev's intersectoral balance model 
for solving the problems of neutralizing the risks of ICT 

implementation
The subject of the study is the questions of applied use of Leontiev's model of intersectoral balance 

to solve problems of neutralizing the risks of ICT implementation.

The purpose of the paper is to analyze various aspects of the practical use of Leontiev's model of 
intersectoral balance to solve the problems of risk management for ICT technologies.

Research methods. The dialectical method of scientific cognition, the method of analysis and 
synthesis, the comparative method, the method of data generalization are used in the work.

Results of work. The study describes various aspects of the applied use of the Leontiev model of 
intersectoral balance to solve the problems of neutralizing the risks of ICT implementation. In particular, 
according to the structure of the model, firstly, a system of equations of intersectoral balance is compiled 
using direct cost coefficients, secondly, intersectoral deliveries are determined, thirdly, the dependence 
of changing the value of final demand according to changes in output for the industry is calculated.

Conclusions. The use of foreign practice of functional support of risk management in building a 
risk management model for ICT implementation has shown that there are three types of models, 
each of which has its own tools, characteristics of application and purpose of results to solve applied 
problems of national economy development. These are models of financial risk management, models 
of information security management and models of public risk management.

Keywords: risk, ICT, Leontiev model, intersectoral balance, information security, innovations, 
industry needs, product distribution.
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Ï³ñëÿ ñïðîùåííÿ ñèñòåìà ïðèéìàº âèä:
0,93 õ1– 0,17 õ2–0,11 õ3–0,06 õ4 =241,
–0,26 õ1 + 0,94 õ2–0,011 õ3–0,15 õ4 =315,
–0,14 õ1– 0,11 õ2 +0,92 õ3–0,16 õ4 =130,
–0,21 õ1 – 0,07 õ2 –0,16 õ3 +0,88 õ4 =111.
Ðîçâ’ÿçóþ÷è ñèñòåìó ð³âíÿíü, çíàõîäèìî çíà-

÷åííÿ íåâ³äîìèõ: õ1 = 409, õ2 = 503, õ3 = 320, 
õ4 = 322. Öå îçíà÷àº, ùî äëÿ îòðèìàííÿ çàäàíèõ 
çíà÷åíü ê³íöåâî¿ ïðîäóêö³¿ â óìîâíèõ îäèíèöÿõ 
÷îòèðüîõ ãàëóçåé çàäîâîëåííÿ âèðîáíè÷î–åêñ-
ïëóàòàö³éíèõ ïîòðåá öèõ ãàëóçåé âàëîâà ïðî-
äóêö³ÿ ïðîìèñëîâîñò³ ãàëóç³ 1 ïîâèííà ñêëàäàòè 
409 îä., ãàëóç³ ïðîìèñëîâîñò³ 2 – 503 îä., ãàëóç³ 
3 – 320 îä. òà ãàëóç³ 4 – 322 îä..

2. M³æãàëóçåâ³ ïîñòàâêè ðîçðàõîâóºìî çà ôîð-
ìóëîþ:

Ïîìíîæèâøè íàäàí³ êîåô³ö³ºíòè ïðÿìèõ âè-
òðàò  íà îòðèìàí³ çíà÷åííÿ âàëîâî¿ ïðîäóêö³¿ 
çà ãàëóçÿìè  çíàéäåìî ðîçïîä³ë ïðîäóêö³¿: 
Ñïîæèâà÷³ Âàëîâà 

ïðîäóêö³ÿ 
õ

Êîåô³ö³ºíòè àij

Âèðîáíèêè 1 2 3 4

1 409 28,63 85,51 35,20 19,32
2 503 106,34 30,18 3,52 48,3
3 320 57,26 55,33 25,60 51,52
4 322 85,89 35,21 51,21 38,64

Âàëîâà 
ïðîäóêö³ÿ

1553 409 503 320 322

õ11 = 0,07*409=28,63; õ12 = 0,17*503=85,51; 
õ13 = 0,11*320=35,20;

õ14 = 0,06*322=19,32; õ21 = 0,26*409=106,34; 
õ22 = 0,06*503=30,18;

õ23 = 0,011*320=3,52; õ24 = 0,15*322=48,3; 
õ31 = 0,14*409=57,26;

õ32 = 0,11*503=55,33; õ33 = 0,08*320=25,60; 
õ34 = 0,16*322=51,52;

õ41 = 0,21*409=85,89; õ42 = 0,07*503=35,21; 
õ43 = 0,16*320=51,21; 

õ44 = 0,12*322=38,64.

3. 

 = 409–(28,63+85,51+35,09+19,32)= 240,45;
 = 503–(106,34+30,18+3,509+48,3)= 314,67;

 =320–(57,26+55,33+25,52+51,52)= 130,37;
 =322–(85,89+35,21+51,04+38,64)= 111,22.

 4. 
0,07 0,17 0,11 0,06
0,26 0,06 0,011 0,15

A = 0,14 0,11 0,08 0,16
0,21 0,07 0,16 0,12

1 0 0 0
0 1 0 0

Å = 0 0 1 0
0 0 0 1

0,93 –0,17 –0,11 –0,06
–0,26 0,94 –0,011 –0,15

Å–À = –0,14 –0,11 0,92 –0,16
–0,21 –0,07 –0,16 0,88

det A= 34
Ìàòðèöÿ ïîâíèõ âèòðàò

1,2069 0,2504 0,1746 0,1567
0,3969 1,1660 0,1040 0,2447
0,2961 0,2107 1,1717 0,2691
0,3734 0,1908 0,2630 1,2422

5. Ðîçãëÿíåìî ñèòóàö³þ, êîëè ïðè ô³êñîâàíèõ 
êîåô³ö³ºíòàõ ïðÿìèõ âèòðàò  çíà÷åííÿ  çá³ëü-
øèòüñÿ íà 8%. Òîä³:

Ñåêòîðè 
ïðîïîçèö³¿ 
(ãàëóç³–

ïðîäàâö³)

Ñåêòîðè ïîïèòó (ãàëóç³–
ïîêóïö³) Ê³íöåâèé 

ïîïèò
1 2 3 4

1 0,07 0,17 0,11 0,06 260,28
2 0,26 0,06 0,011 0,15 340,2
3 0,14 0,11 0,08 0,16 140,4
4 0,21 0,07 0,16 0,12 119,88

Äëÿ îòðèìàííÿ çíà÷åíü ê³íöåâî¿ ïðîäóêö³¿ â 
óìîâíèõ îäèíèöÿõ ÷îòèðüîõ ãàëóçåé çàäîâîëåí-
íÿ âèðîáíè÷î–åêñïëóàòàö³éíèõ ïîòðåá öèõ ãàëó-
çåé âàëîâà ïðîäóêö³ÿ ïðîìèñëîâîñò³ ãàëóç³ 1 ïî-
âèííà ñêëàäàòè 443 îä., ãàëóç³ ïðîìèñëîâîñò³ 2 
– 544 îä., ãàëóç³ 3 – 346 îä. òà ãàëóç³ 4 – 348 îä. 
Ðåçóëüòàòè ðîçðàõóíê³â ïîäàí³ â òàáëèö³ ì³æãà-
ëóçåâîãî áàëàíñó (òàáë. 2).

Îòæå, çì³íà çíà÷åííÿ ê³íöåâîãî ïîïèòó íà 8% 
ïðèçâåëà äî çì³íè îáñÿãó âèïóñêó äëÿ ãàëóç³ 1 – 
íà 32,79 îä., ãàëóç³ 2 – íà 40,29 îä., ãàëóç³ 3 – 

Òàáëèöÿ 1. Âèõ³äí³ äàí³

Ñåêòîðè ïðîïîçèö³¿ 
(ãàëóç³–ïðîäàâö³ ²ÊÒ)

Ñåêòîðè ïîïèòó (ãàëóç³–ïîêóïö³ ²ÊÒ) Ê³íöåâèé  
ïîïèò1 2 3 4

1 0,07 0,17 0,11 0,06 241
2 0,26 0,06 0,011 0,15 315
3 0,14 0,11 0,08 0,16 130
4 0,21 0,07 0,16 0,12 111
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íà 25,59 îä., ãàëóç³ 4 – íà 25,77 îä. (ïðÿìà çà-
ëåæí³ñòü).

Âèñíîâêè
Âèêîðèñòàííÿ çàðóá³æíî¿ ïðàêòèêè ôóíêö³îíàëü-

íîãî çàáåçïå÷åííÿ óïðàâë³ííÿ ðèçèêàìè ïðè ïî-
áóäîâ³ ìîäåë³ óïðàâë³ííÿ ðèçèêàìè âïðîâàäæåííÿ 
²ÊÒ ïîêàçàëî, ùî ìîäåë³ áóâàþòü òðüîõ òèï³â, êîæåí 
ç ÿêèõ âîëîä³º ñâî¿ì ³íñòðóìåíòàð³ºì, õàðàêòåðíè-
ìè îñîáëèâîñòÿìè çàñòîñóâàííÿ òà ïðèçíà÷åííÿì 
ðåçóëüòàò³â äëÿ âèð³øåííÿ ïðèêëàäíèõ çàäà÷ ðîç-
âèòêó íàö³îíàëüíîãî ãîñïîäàðñòâà. 
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Òàáëèöÿ 2. Òàáëèöÿ ì³æãàëóçåâîãî áàëàíñó

Ñåêòîðè ïðîïîçèö³¿ 
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Îáñÿã âè-
ïóñêó
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