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Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü ïðèîáðåòàåò âñå áîëüøóþ àêòóàëüíîñòü â ñâÿçè ñ îáîñòðåíèåì ïîëèòè
÷åñêîé è ýêîíîìè÷åñêîé ñèòóàöèè â ìèðå. Äëÿ îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ 
íåîáõîäèìà ðàçðàáîòêà ìåòîäèêè îöåíêè åå óðîâíÿ, êîòîðàÿ ìîæåò áûòü ïðèìåíåíà îðãàíàìè ãîñóäàð
ñòâåííîé âëàñòè. Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òåïëîñíàáæåíèÿ â 
ÐÔ. Ïðåäìåò èññëåäîâàíèÿ – ñîâîêóïíîñòü òåîðåòè÷åñêèõ, ìåòîäè÷åñêèõ è ïðàêòè÷åñêèõ àñïåêòîâ ïîâû
øåíèÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ â ÐÔ. Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìåòîäèêó 
îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ (ÝÁÑÒ) äëÿ ïðèìåíåíèÿ åå â öå
ëÿõ îöåíêè âëèÿíèÿ ïëàíèðóåìûõ ìåðîïðèÿòèé â ñôåðå òåïëîñíàáæåíèÿ íà ïîâûøåíèå ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè. Â êà÷åñòâå ìåòîäîëîãè÷åñêîé îñíîâû èññëåäîâàíèÿ èñïîëüçîâàí ñèñòåìíûé ïîäõîä  è 
÷àñòíîíàó÷íûå ìåòîäû: ñðàâíèòåëüíûé àíàëèç, èíäèêàòèâíûé àíàëèç, ñòàòèñòè÷åñêèå ìåòîäû. Â ñòà
òüå íà îñíîâàíèè ðàññìîòðåíèÿ òåïëîñíàáæåíèÿ â êà÷åñòâå ýêîíîìè÷åñêîé ñèñòåìû, âõîäÿùåé â ÒÝÊ 
ÐÔ, îïðåäåëåíà ñèñòåìà ïîêàçàòåëåé ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ íà ôåäåðàëüíîì 
è ðåãèîíàëüíîì óðîâíÿõ. Ïðåäëîæåííàÿ ñèñòåìà âêëþ÷àåò äâåíàäöàòü ïîêàçàòåëåé, ñãðóïïèðîâàííûõ 
ïî ÷åòûðåì ñîñòàâëÿþùèì ÝÁÑÒ: ïîòðåáèòåëüñêîé, ïðîìûøëåííîé, ýêîíîìè÷åñêîé, ýêîëîãè÷åñêîé 
áåçîïàñíîñòè. Ïðåäëîæåíà ìåòîäèêà îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàá
æåíèÿ íà ôåäåðàëüíîì è ðåãèîíàëüíîì óðîâíÿõ, âêëþ÷àþùàÿ ñèñòåìó ïîêàçàòåëåé. Ñîãëàñíî ðàçðàáî
òàííîé ìåòîäèêå, èòîãîâûé óðîâåíü ÝÁÑÒ îïðåäåëÿåòñÿ êàê íîðìàëüíûé, ïðåäêðèçèñíûé èëè êðèçèñ
íûé. Äëÿ îïðåäåëåíèÿ èòîãîâîãî óðîâíÿ ÝÁÑÒ ïî êàæäîìó ïîêàçàòåëþ ñ èñïîëüçîâàíèåì ñòàòèñòè÷åñêèõ 
ìåòîäîâ ðàññ÷èòàíû ãðàíèöû çíà÷åíèé äëÿ òðåõ óðîâíåé ÝÁÑÒ. Íàõîæäåíèå èòîãîâîãî óðîâíÿ ÝÁÑÒ îñó
ùåñòâëÿåòñÿ ïî ðåçóëüòàòàì áàëëüíîé îöåíêè. Äëÿ ñîâåðøåíñòâîâàíèÿ ãîñóäàðñòâåííîãî ðåãóëèðîâà
íèÿ ïðåäëîæåíî èñïîëüçîâàòü ðàçðàáîòàííóþ ìåòîäèêó îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ ïðè ôîðìèðîâàíèè ïðîãðàììû ðàçâèòèÿ ÒÝÊ â ÷àñòè, îòíîñÿùåéñÿ ê ðàçâèòèþ ñèñòåì 
òåïëîñíàáæåíèÿ. Íàïðèìåð, ïîâûøåíèþ óðîâíÿ ÝÁÑÒ áóäåò ñïîñîáñòâîâàòü ñíèæåíèå íîðìàòèâîâ íå
ãàòèâíîãî âîçäåéñòâèÿ è ðàçìåùåíèÿ îòõîäîâ äëÿ ôîðìèðîâàíèÿ ó ýêîíîìè÷åñêèõ ñóáúåêòîâ â ñôåðå 
òåïëîñíàáæåíèÿ ìàòåðèàëüíîé çàèíòåðåñîâàííîñòè â ïåðåõîäå íà èñïîëüçîâàíèå âîçîáíîâëÿåìûõ 
èñòî÷íèêîâ ýíåðãèè

Êëþ÷åâûå ñëîâà: ýêîíîìèêà, ïðîìûøëåííîñòü, òîïëèâíîýíåðãåòè÷åñêèé êîìïëåêñ, òåïëîâàÿ ýíåðãåòèêà, òå
ïëîñíàáæåíèå, ãîñóäàðñòâåííîå óïðàâëåíèå, ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü, ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òå
ïëîñíàáæåíèÿ, áèîòîïëèâî, âîçîáíîâëÿåìûå èñòî÷íèêè ýíåðãèè

Energy security issues are becoming increasingly important due to the aggravation of the political and economic 
situation in the world. The development of a methodology for assessing the energy security of heat supply to 
determine its level is necessary for public authorities. The subject of the study is a set of theoretical, method
ological and practical aspects of improving the energy security of heat supply in the Russian Federation. The 
purpose of the study is to develop a methodology for assessing the level of energy security of the heat supply 
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system (ESHSS) for its application in order to assess the impact of planned measures in the field of heat supply 
on improving energy security. The methodological basis of the study is presented by a systematic approach and 
privatescientific methods: comparative analysis, indicative analysis, statistical methods. The system of indi
cators of energy security of heat supply at the federal and regional levels is defined in the article based on the 
consideration of heat supply as an economic system included in the fuel and energy complex of the Russian 
Federation. The proposed system includes twelve indicators grouped into four components of ESHSS: consum
er, industrial, economic and environmental safety. The methodology for assessing the level of energy security 
of the heat supply system at the federal and regional levels, including a system of indicators, is proposed in the 
article. The final level of EBST is defined as normal, precrisis or crisis, according to the developed methodology. 
The limits of values for the three levels of ESHSS are calculated for each indicator using statistical methods. The 
determination of the final level of ESHSS is carried out according to the results of the scoring. To improve state 
regulation, it is proposed to use the developed methodology for assessing the energy security of the heat supply 
system in the formation of the fuel and energy complex development program in the part relating to the devel
opment of heat supply systems. For example, the reduction of norms of negative impact and waste disposal will 
lead to the formation of economic entities in the field of heat supply of material interest in the transition to the use 
of renewable energy sources

Key words: economics, industry, fuel and energy complex, thermal power engineering, heat supply, public administration, 
energy security, energy security of heat supply, biofuels, renewable energy sources

Ââåäåíèå. Íà ñîâðåìåííîì ýòàïå, â óñëî
âèÿõ ñóùåñòâîâàíèÿ ãëîáàëüíûõ ðèñêîâ, 

äîñòèæåíèå ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
âûõîäèò íà ìèðîâîé óðîâåíü [13. C. 61]. Îáå
ñïå÷åíèå íàäëåæàùåãî óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè íåïîñðåäñòâåííî âëèÿåò 
íà óðîâåíü íàöèîíàëüíîé áåçîïàñíîñòè ÐÔ. 
Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òîïëèâíîýíåð
ãåòè÷åñêîãî êîìïëåêñà (ÒÝÊ) ôîðìèðóåòñÿ ñ 
ó÷åòîì ñîñòîÿíèÿ çàùèùåííîñòè ýêîíîìèêè 
è íàñåëåíèÿ ñòðàíû îò óãðîç íàöèîíàëüíîé 
áåçîïàñíîñòè âî âñåõ îòðàñëÿõ ÒÝÊ: íåôòÿ
íîé, ãàçîâîé, óãîëüíîé, òîðôÿíîé, ýëåêòðî
ýíåðãåòèêå è òåïëîñíàáæåíèè.

Ïðè ðàññìîòðåíèè òîïëèâíîýíåðãåòè
÷åñêîãî êîìïëåêñà êàê ýêîíîìè÷åñêîé ñèñòå
ìû âõîäÿùèå â ÒÝÊ îòðàñëè âûñòóïàþò êàê 
ñèñòåìû, ÿâëÿþùèåñÿ ïîäñèñòåìàìè ÒÝÊ [8. 
Ñ. 319]. Òàêèì îáðàçîì, ñèñòåìà òåïëîñíàá
æåíèÿ ÿâëÿåòñÿ îäíîé èç ïîäñèñòåì ÒÝÊ ÐÔ. 
Â ýêîíîìè÷åñêèõ èññëåäîâàíèÿõ íàèáîëü
øóþ àêòóàëüíîñòü èìåþò âîïðîñû ýíåðãå
òè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ êàê 
ñèñòåìû, êîãäà â êà÷åñòâå îáúåêòà àíàëèçè
ðóåòñÿ ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü îòðàñ
ëåâîé ñèñòåìû, à íå ïðîöåññîâ.

Ãîñóäàðñòâî âûñòóïàåò ðåãóëÿòîðîì 
ýêîíîìè÷åñêèõ îòíîøåíèé. Íåîáõîäèìîñòü 
óñòàíîâëåíèÿ áàëàíñà ìåæäó íàäåæíîñòüþ 
ýíåðãîîáåñïå÷åíèÿ è ìèíèìàëüíûì íåãà
òèâíûì âîçäåéñòâèåì íà îêðóæàþùóþ ñðåäó 
îáóñëîâëèâàåò ïîèñê íîâûõ ôîðì ðàçâèòèÿ 
ñôåðû ýíåðãåòèêè [14]. Óñïåøíîå ðàçâèòèå 
ýêîíîìè÷åñêèõ ñèñòåì îñíîâûâàåòñÿ íà ðå

àëèçàöèè âçâåøåííîé ýêîíîìè÷åñêîé ïî
ëèòèêè [5]. Îäíàêî òåêóùàÿ ýíåðãåòè÷åñêàÿ 
ñèòóàöèÿ â ñòðàíå íå ÿâëÿåòñÿ îïòèìàëüíîé, 
÷òî òðåáóåò ïðèíÿòèÿ êîìïëåêñà ìåð ïî ïî
âûøåíèþ ýíåðãåòè÷åñêîé áåçîïàñíîñòè [12. 
Ñ. 667]. Äëÿ ðàçðàáîòêè ýôôåêòèâíûõ èí
ñòðóìåíòîâ ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ 
â ñôåðå òåïëîâîé ýíåðãåòèêè, íàïðàâëåííûõ 
íà ïîâûøåíèå ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè, òðåáóåòñÿ ïðèìåíåíèå ìåòîäè÷åñêèõ îñ
íîâ îöåíêè äåéñòâóþùåãî è ïîòåíöèàëüíîãî 
óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòå
ìû òåïëîñíàáæåíèÿ.

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò 
ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òåïëîñíàáæå
íèÿ â ÐÔ. Ïðåäìåò èññëåäîâàíèÿ – ñîâîêóï
íîñòü òåîðåòè÷åñêèõ, ìåòîäè÷åñêèõ è ïðàêòè
÷åñêèõ àñïåêòîâ ïîâûøåíèÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè òåïëîñíàáæåíèÿ â ÐÔ.

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìå
òîäèêó îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåç
îïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ äëÿ 
ïðèìåíåíèÿ åå â öåëÿõ îöåíêè âëèÿíèÿ ïëà
íèðóåìûõ ìåðîïðèÿòèé â ñôåðå òåïëîñíàá
æåíèÿ íà ïîâûøåíèå ýíåðãåòè÷åñêîé áåç
îïàñíîñòè.

Èñõîäÿ èç óêàçàííîé öåëè, â ðàáîòå ïî
ñòàâëåíû ñëåäóþùèå çàäà÷è:

– îïðåäåëèòü ñèñòåìó ïîêàçàòåëåé ýíåð
ãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ;

– ðàçðàáîòàòü ìåòîäèêó îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæå
íèÿ íà ôåäåðàëüíîì è ðåãèîíàëüíîì óðîâ
íÿõ, âêëþ÷àþùóþ ñèñòåìó ïîêàçàòåëåé;
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– ïðåäëîæèòü ìåðîïðèÿòèÿ, íàïðàâëåí
íûå íà ïîâûøåíèå óðîâíÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ.

Â êà÷åñòâå ìåòîäîëîãè÷åñêîé îñíîâû 
èññëåäîâàíèÿ èñïîëüçîâàí ñèñòåìíûé ïîä
õîä  è ÷àñòíîíàó÷íûå ìåòîäû: ñðàâíèòåëüíûé 
àíàëèç, èíäèêàòèâíûé àíàëèç, ñòàòèñòè÷å
ñêèå ìåòîäû.

Â íàó÷íîé ëèòåðàòóðå ïðåäñòàâëåíû èñ
ñëåäîâàíèÿ ïî òîëêîâàíèþ è îïåðàöèîíàëè
çàöèè ïîíÿòèé, ïî ïîêàçàòåëÿì ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ÒÝÊ â öåëîì, ðàçðàáîòàíû 
ìåòîäèêè îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè ÒÝÊ ñòðàíû è ðåãèîíîâ, â ÷àñòíîñòè. Ñðå
äè íèõ íàèáîëüøóþ çíà÷èìîñòü äëÿ ïðåäìåòà 
äàííîãî èññëåäîâàíèÿ ïðåäñòàâëÿþò ðàáîòû 
Í. È. Âîðîïàÿ, Å. Ì. Ñìèðíîâîé, Ñ. Ì. Ñåíäå
ðîâà, Â. È. Ðàá÷óê, Î. Â. Êîíäðàêîâà, Â. Â. Ñå
ìèêàøåâà, Â. Â. Ñàåíêî, À. Þ. Êîëïàêîâà.

Âîïðîñû ñîäåðæàíèÿ è îñîáåííîñòåé 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàá
æåíèÿ, îïðåäåëåíèÿ êëþ÷åâûõ ôàêòîðîâ, 
âëèÿþùèõ íà óðîâåíü ýíåðãåòè÷åñêîé áåç
îïàñíîñòè, îñâåùåíû â íàó÷íûõ òðóäàõ 
Â. Ê. Àâåðüÿíîâà, Ñ. Â. Ñàðêèñîâà, À. Í. Êîð
ïóñîâà, Â. À. Âàëóéñêîãî, À. Ì. Ìàëèíèíà, 
À. Ñ. ×èñòîâè÷à, È. Õ. Ýìèðîâà. Ïðè ýòîì îò
ñóòñòâóþò ðàçðàáîòàííûå è íàó÷íî îáîñíî
âàííûå ìåòîäèêè îöåíêè óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ, 

êîòîðûå ìîãóò áûòü ïðèìåíåíû â òîì ÷èñëå 
äëÿ îöåíêè ìåòîäîâ ãîñóäàðñòâåííîãî ðåãó
ëèðîâàíèÿ â îáëàñòè ýíåðãåòè÷åñêîé áåç
îïàñíîñòè òåïëîñíàáæåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäå
íèå. Íà îñíîâàíèè èçó÷åíèÿ ìåòîäèê îöåíêè 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ÒÝÊ íà ðàç
ëè÷íûõ òåððèòîðèàëüíûõ óðîâíÿõ [7; 9; 10; 
11], ïðîáëåì, îñîáåííîñòåé, ôàêòîðîâ ýíåð
ãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ 
[1; 6] ðàçðàáîòàíà ìåòîäèêà îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òå
ïëîñíàáæåíèÿ íà ôåäåðàëüíîì è ðåãèîíàëü
íîì óðîâíÿõ.

Ðàçðàáîòêà ìåòîäèêè îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òå
ïëîñíàáæåíèÿ ñîñòîèò èç íåñêîëüêèõ ýòàïîâ.

Ýòàï 1. Íà îñíîâàíèè àíàëèçà ðàçëè÷
íûõ ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ñîñòîÿ
íèå ñèñòåìû òåïëîñíàáæåíèÿ, îòáèðàþòñÿ 
ïîêàçàòåëè ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
ñèñòåìû òåïëîñíàáæåíèÿ. Âûáðàííûå ïîêà
çàòåëè õàðàêòåðèçóþò ñîñòîÿíèå âàæíåéøèõ 
ïàðàìåòðîâ ñèñòåìû òåïëîñíàáæåíèÿ, çíà
÷åíèÿ êîòîðûõ ïîçâîëÿþò óñòàíîâèòü óðî
âåíü ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ.

Ñèñòåìà ïîêàçàòåëåé äëÿ îöåíêè ÝÁÑÒ, 
ñãðóïïèðîâàííûõ â ñîîòâåòñòâèè ñ ñîñòàâëÿ
þùèìè ÝÁÑÒ, ïðåäñòàâëåíà â òàáë. 1.

Òàáëèöà 1 / Table 1

Ïîêàçàòåëè îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ / 
Indicators for assessing the energy security of the heat supply system

Ñîñòàâëÿþùèå ÝÁÑÒ / 
Components of ESHSS

Íàèìåíîâàíèå ïîêàçàòåëÿ, åäèíèöû èçìåðåíèÿ / 
Name of the indicator, units of measurement

Ïîòðåáèòåëüñêàÿ áåçîïàñíîñòü (S1) / 
Consumer Safety (S1) 

1.1. Îòíîøåíèå îáúåìà ïðîèçâîäñòâà è ïîòðåáëåíèÿ òåïëîâîé ýíåðãèè (P
1.1

) / 
The ratio of production and consumption of thermal energy (P1.1)
1.2. Ïîòåðè òåïëîâîé ýíåðãèè, % (P1.2) / Heat loss, % (P1.2)
1.3. Èíäåêñ öåí íà òåïëîâóþ ýíåðãèþ (P

1.3
) / Heat Price Index (P

1.3
)

Ïðîìûøëåííàÿ áåçîïàñíîñòü (S
2
) / 

Industrial Safety (S2)

2.1. Ñòåïåíü èçíîñà îñíîâíûõ ôîíäîâ, % (P2.1) / The degree of depreciation of fixed 
assets,% (P

2.1
)

2.2. Óðîâåíü îáíîâëåíèÿ îñíîâíûõ ôîíäîâ, % (P
2.2

) / The level of renewal of fixed 
assets, % (P2.2)
2.3. Òåìï ïðèðîñòà êîëè÷åñòâà àâàðèé â ñèñòåìå òåïëîñíàáæåíèÿ, % (P

2.3
) / 

Growth rate of the number of accidents in the heat supply system, % (P
2.3

)

Ýêîíîìè÷åñêàÿ áåçîïàñíîñòü (S
3
) / 

Economic Security (S3)

3.1. Óäåëüíûé âåñ óáûòî÷íûõ îðãàíèçàöèé â îáùåì êîëè÷åñòâå ïîñòàâùèêîâ òå
ïëîâîé ýíåðãèè, % (P3.1) / Share of unprofitable organizations in the total number of 
heat energy suppliers, % (P3.1)
3.2. Óðîâåíü ðåíòàáåëüíîñòè çàòðàò â ñèñòåìå òåïëîñíàáæåíèÿ, % (P

3.2
) / The level 

of profitability of costs in the heat supply system, % (P3.2)
3.3. Óäåëüíûé ðàñõîä òîïëèâà ïðè ïðîèçâîäñòâå òåïëîâîé ýíåðãèè, êã ó. ò. / Ãêàë 
(P

3.3
) / Specific fuel consumption in the production of thermal energy, kg c.e. / 

Gcal (P3.3)
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Ñîñòàâëÿþùèå ÝÁÑÒ / 
Components of ESHSS

Íàèìåíîâàíèå ïîêàçàòåëÿ, åäèíèöû èçìåðåíèÿ / 
Name of the indicator, units of measurement

Ýêîëîãè÷åñêàÿ áåçîïàñíîñòü (S4) / 
Environmental Safety (S

4
)

4.1. Óäåëüíûé âåñ âûáðîñîâ ñèñòåìû òåïëîñíàáæåíèÿ â îáùåé ñóììå âûáðîñîâ 
îò ñòàöèîíàðíûõ èñòî÷íèêîâ â àòìîñôåðó, % (P4.1) / Share of emissions from the 
heat supply system in the total amount of emissions from stationary sources into the 
atmosphere, % (P

4.1
)

4.2. Óäåëüíûé âåñ äîìèíèðóþùåãî âèäà òîïëèâà â îáùåì êîëè÷åñòâå òîïëèâà, 
ïîòðåáëÿåìîãî òåïëîâîé ýíåðãåòèêîé, % (P

4.2
) / Share of the dominant type of fuel 

in the total amount of fuel consumed by the thermal power industry, % (P
4.2

)
4.3. Óäåëüíûé âåñ òîïëèâà èç âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè â îáùåì êî
ëè÷åñòâå òîïëèâà äëÿ ïðîèçâîäñòâà òåïëîâîé ýíåðãèè, % (P

4.3
) / Share of fuel from 

renewable energy sources in the total amount of fuel for heat generation, % (P
4.3

)

Ýòàï 2. Îïðåäåëÿþòñÿ âîçìîæíûå óðîâ
íè ÝÁÑÒ è ãðàíèöû èõ çíà÷åíèé. Èòîãîâûé 
óðîâåíü ÝÁÑÒ îïðåäåëÿåòñÿ êàê íîðìàëüíûé 
(Í), ïðåäêðèçèñíûé (ÏÊ) èëè êðèçèñíûé (Ê).

×òîáû îïðåäåëèòü èòîãîâûé óðîâåíü 
ÝÁÑÒ ïî êàæäîìó ïîêàçàòåëþ, â ìåòîäè
êå ðàññ÷èòûâàþòñÿ ãðàíèöû çíà÷åíèé òðåõ 
óðîâíåé: íîðìàëüíîãî, ïðåäêðèçèñíîãî è 
êðèçèñíîãî. Ñ èñïîëüçîâàíèåì ñòàòèñòè÷å
ñêîé èíôîðìàöèè äëÿ êàæäîãî ïîêàçàòåëÿ 
îñóùåñòâëÿåòñÿ ðàñ÷åò ñðåäíåé âåëè÷èíû è 
âûáîðî÷íîãî ñòàíäàðòíîãî (ñðåäíåêâàäðà
òè÷íîãî) îòêëîíåíèÿ ïî ôîðìóëå

,                                                                           (1)

ãäå  âûáîðî÷íîå ñòàíäàðòíîå (ñðåäíåêâà
äðàòè÷íîå) îòêëîíåíèå;

х
i
 – ñëó÷àéíàÿ âåëè÷èíà;

ñðåäíÿÿ ñëó÷àéíîé âåëè÷èíû х
i
;

 êîëè÷åñòâî íàáëþäåíèé.
Óñòàíîâëåíèå ãðàíèö òðåõ óðîâíåé äëÿ 

êàæäîãî ïîêàçàòåëÿ îñóùåñòâëÿåòñÿ ñ ïðè
ìåíåíèåì íîðìàëüíîãî çàêîíà ðàñïðåäåëå
íèÿ ñëó÷àéíîé âåëè÷èíû, ñîãëàñíî êîòîðîìó 
ëþáîå ñëó÷àéíîå çíà÷åíèå ïîêàçàòåëÿ ñ âå
ðîÿòíîñòüþ 68,26 % íàõîäèòñÿ â äèàïàçîíå 

. Ïîêàçàòåëè, çíà÷åíèÿ êîòîðûõ ïðèíàä
ëåæàò óêàçàííîìó äèàïàçîíó, ñîîòâåòñòâó
þò íîðìàëüíîìó è ïðåäêðèçèñíîìó óðîâíþ. 
Ïîêàçàòåëè, çíà÷åíèÿ êîòîðûõ íàõîäÿòñÿ çà 
ïðåäåëàìè äèàïàçîíà , ñîîòâåòñòâóþò 
êðèçèñíîìó óðîâíþ. Íà îñíîâàíèè èçëîæåí
íîãî äëÿ ïîçèòèâíûõ ïîêàçàòåëåé, óâåëè
÷åíèå çíà÷åíèé êîòîðûõ ÿâëÿåòñÿ ïîëîæè
òåëüíûì ôàêòîðîì, ïîðÿäîê ðàñ÷åòà ãðàíèö 
óðîâíåé ïðåäñòàâëåí â òàáë. 2.

Òàáëèöà 2 / Table 2

Ðàçãðàíè÷åíèå óðîâíåé ÝÁÑÒ äëÿ ïîçèòèâíûõ 
ïîêàçàòåëåé / Delimitation of ESHSS levels for 

positive indicators

Íàèìåíîâàíèå óðîâíÿ 
/ Level name

Ïîðÿäîê óñòàíîâëåíèÿ 
ãðàíèö óðîâíÿ / The 
procedure for setting 

level boundaries

Íîðìàëüíûé / Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé / Crisis

Äëÿ íåãàòèâíûõ ïîêàçàòåëåé, óâåëè÷å
íèå çíà÷åíèé êîòîðûõ ÿâëÿåòñÿ îòðèöàòåëü
íûì ôàêòîðîì, ïîðÿäîê ðàñ÷åòà ãðàíèö óðîâ
íåé ïðåäñòàâëåí â òàáë. 3.

Òàáëèöà 3 / Table 3

Ðàçãðàíè÷åíèå óðîâíåé ÝÁÑÒ äëÿ íåãàòèâíûõ 
ïîêàçàòåëåé / Delimitation of ESHSS levels

 for negative indicators 

Íàèìåíîâàíèå óðîâíÿ / 
Level name

Ïîðÿäîê óñòàíîâëåíèÿ 
ãðàíèö óðîâíÿ / The 
procedure for setting 

level boundaries

Íîðìàëüíûé / Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé / Crisis

Ãðàíèöû íîðìàëüíîãî, ïðåäêðèçèñíîãî 
è êðèçèñíîãî óðîâíåé äëÿ êàæäîãî ïîêàçàòå
ëÿ ìåòîäèêè îöåíêè óðîâíÿ ÝÁÑÒ ïðåäñòàâ
ëåíû â òàáë. 4.

Îêîí÷àíèå òàáë. 1
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Òàáëèöà 4 / Table 4

Ãðàíèöû óðîâíåé äëÿ ïîêàçàòåëåé îöåíêè ÝÁÑÒ / Level boundaries for ESHSS assessment indicators

Íàèìåíîâàíèå ïîêàçàòåëÿ / 
Name of the indicator  

Îáîçíà
÷åíèå / 
Desig
nation

Óðîâåíü ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ / The level of energy security of the 

heat supply system
íîðìàëüíûé / 

normal
ïðåäêðèçèñíûé / 

precrisis
êðèçèñíûé / 

crisis

Ïîòðåáèòåëüñêàÿ áåçîïàñíîñòü (S1) / Consumer Safety (S1)

1.1. Îòíîøåíèå îáúåìà ïðîèçâîäñòâà è 
ïîòðåáëåíèÿ òåïëîâîé ýíåðãèè / The ratio of 
production and consumption of thermal energy

P
1.1

1.2. Ïîòåðè òåïëîâîé ýíåðãèè, % / Heat loss, % P
1.2

1.3. Èíäåêñ öåí íà òåïëîâóþ ýíåðãèþ / Heat 
Price Index P1.3

Ïðîìûøëåííàÿ áåçîïàñíîñòü (S
2
) / Industrial Safety (S

2
)

2.1. Ñòåïåíü èçíîñà îñíîâíûõ ôîíäîâ, % / 
The degree of depreciation of fixed assets,% P

2.1

2.2. Óðîâåíü îáíîâëåíèÿ îñíîâíûõ ôîíäîâ, % / 
The level of renewal of fixed assets, % P

2.2

2.3. Òåìï ïðèðîñòà êîëè÷åñòâà àâàðèé â ñè
ñòåìå òåïëîñíàáæåíèÿ, % / Growth rate of the 
number of accidents in the heat supply system, %

P
2.3

Ýêîíîìè÷åñêàÿ áåçîïàñíîñòü (S3) / Economic Security (S3)

3.1. Óäåëüíûé âåñ óáûòî÷íûõ îðãàíèçà
öèé â îáùåì êîëè÷åñòâå ïîñòàâùèêîâ 
òåïëîâîé ýíåðãèè, % / Share of unprofitable 
organizations in the total number of heat 
energy suppliers, %

P3.1

3.2. Óðîâåíü ðåíòàáåëüíîñòè çàòðàò â ñèñòå
ìå òåïëîñíàáæåíèÿ, % / The level of profit
ability of costs in the heat supply system, %

P3.2

3.3. Óäåëüíûé ðàñõîä òîïëèâà ïðè ïðî
èçâîäñòâå òåïëîâîé ýíåðãèè, êã / Ãêàë / 
Specific fuel consumption in the production of 
thermal energy, kg c.e. / Gcal

P
3.3

Ýêîëîãè÷åñêàÿ áåçîïàñíîñòü (S
4
) / Environmental Safety (S

4
)

4.1. Óäåëüíûé âåñ âûáðîñîâ ñèñòåìû 
òåïëîñíàáæåíèÿ â îáùåé ñóììå âûáðîñîâ îò 
ñòàöèîíàðíûõ èñòî÷íèêîâ â àòìîñôåðó, % / 
Share of emissions from the heat supply 
system in the total amount of emissions from 
stationary sources into the atmosphere, %

P
4.4

4.2. Óäåëüíûé âåñ äîìèíèðóþùåãî âèäà 
òîïëèâà â îáùåì êîëè÷åñòâå òîïëèâà, ïîòðå
áëÿåìîãî òåïëîâîé ýíåðãåòèêîé, % / Share of 
the dominant type of fuel in the total amount of 
fuel consumed by the thermal power industry, %

P4.2

4.3. Óäåëüíûé âåñ òîïëèâà èç âîçîáíîâëÿ
åìûõ èñòî÷íèêîâ ýíåðãèè â îáùåì êîëè÷å
ñòâå òîïëèâà äëÿ ïðîèçâîäñòâà òåïëîâîé 
ýíåðãèè, % / Share of fuel from renewable 
energy sources in the total amount of fuel for 
heat generation, %

P
4.3
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Ýòàï 3. Óñòàíàâëèâàåòñÿ ïîðÿäîê îïðå
äåëåíèÿ èòîãîâîãî óðîâíÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ:

1 ðàññ÷èòûâàåòñÿ çíà÷åíèå êàæäîãî ïî
êàçàòåëÿ ìåòîäèêè îöåíêè óðîâíÿ ÝÁÑÒ äëÿ 
àíàëèçèðóåìîé ñèñòåìû òåïëîñíàáæåíèÿ;

2) îïðåäåëÿåòñÿ óðîâåíü çíà÷åíèÿ êàæ
äîãî ïîêàçàòåëÿ;

3) óñòàíàâëèâàåòñÿ áàëëüíàÿ îöåíêà 
óðîâíåé ïî êàæäîìó ïîêàçàòåëþ: íîðìàëü
íûé óðîâåíü – 3 áàëëà, ïðåäêðèçèñíûé – 2 áàë
ëà, êðèçèñíûé – 1 áàëë.

4) èòîãîâûé ïîêàçàòåëü ðàññ÷èòûâàåòñÿ 
êàê ñóììà áàëëîâ ïî âñåì ïîêàçàòåëÿì:

,                                                       (2)

ãäå  ñóììà áàëëîâ îöåíêè èòîãîâîãî ïîêà
çàòåëÿ ÝÁÑÒ;

i – íîìåð ñîñòàâëÿþùåé ÝÁÑÒ;
 íîìåð ïîêàçàòåëÿ ìåòîäèêè îöåíêè 

ÝÁÑÒ;
 êîëè÷åñòâî áàëëîâ ïî ïîêàçàòåëþ 

ìåòîäèêè îöåíêè ÝÁÑÒ.
 Óäåëüíûé âåñ êàæäîãî èç äâåíàäöàòè 

ïîêàçàòåëåé â ìåòîäèêå îöåíêè óðîâíÿ ÝÁÑÒ 
ñ÷èòàåòñÿ ðàâíûì 8,33 %; 

5) èòîãîâûé óðîâåíü ÝÁÑÒ îïðåäåëÿåò
ñÿ ñ ïðèìåíåíèåì íîðìàëüíîãî çàêîíà ðàñ
ïðåäåëåíèÿ äëÿ ðàçãðàíè÷åíèÿ íîðìàëüíî
ãî, ïðåäêðèçèñíîãî è êðèçèñíîãî óðîâíåé: 
åñëè ñóììà áàëëîâ ñîñòàâëÿåò ìåíåå 31,74 % 
îò ìàêñèìóìà áàëëîâ – êðèçèñíûé óðîâåíü 
ÝÁÑÒ; îò 31,74 % äî 68,26 % îò ìàêñèìóìà 
áàëëîâ – ïðåäêðèçèñíûé óðîâåíü ÝÁÑÒ; îò 
68,26 % îò ìàêñèìóìà áàëëîâ – íîðìàëüíûé 
óðîâåíü ÝÁÑÒ. Ðàñïðåäåëåíèå áàëëîâ ïî 
óðîâíÿì ïðåäñòàâëåíî â òàáë. 5.

Òàáëèöà 5 / Table 5
Áàëëüíàÿ îöåíêà óðîâíåé ÝÁÑÒ / 

Scoring ESHSS levels

Íîðìàëüíûé / 
Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé  / 
Crisis

Öåëåñîîáðàçíî èñïîëüçîâàòü ðàçðàáî
òàííóþ ìåòîäèêó îöåíêè ÝÁÑÒ äëÿ ïðîãíîçè
ðîâàíèÿ ïîòåíöèàëüíîãî óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ 
ïî ðåçóëüòàòàì ïðåäëàãàåìûõ ìåõàíèçìîâ 
è èíñòðóìåíòîâ ãîñóäàðñòâåííîãî âîçäåé
ñòâèÿ.

Íàïðèìåð, îäíèì èç äåéñòâóþùèõ ýêî
íîìè÷åñêèõ ìåõàíèçìîâ â óñëîâèÿõ çíà÷è
ìîñòè âçàèìîñâÿçåé ýêîíîìèêè, ñîöèóìà 
è ýêîëîãèè âûñòóïàåò ïëàòà çà íåãàòèâíîå 
âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó (ïëà
òà çà ÍÂÎÑ). Ïëàòà çà ÍÂÎÑ «ïðåäñòàâëÿåò 
ñîáîé ôîðìó âîçìåùåíèÿ ýêîíîìè÷åñêîãî 
óùåðáà îò âûáðîñîâ è ñáðîñîâ çàãðÿçíÿþ
ùèõ âåùåñòâ â îêðóæàþùóþ ïðèðîäíóþ ñðå
äó» [3. Ñ. 46]. Çàðóáåæíûå èññëåäîâàòåëè 
îòìå÷àþò, ÷òî ýêîëîãè÷åñêèå ïëàòåæè ïîâû
øàþò ýôôåêòèâíîñòü èñïîëüçîâàíèÿ ðåñóð
ñîâ è ñïîñîáñòâóþò ýêîíîìè÷åñêîìó ðîñòó 
[15. Ñ. 250]. 

Ïëàòó çà ÍÂÎÑ ìîæíî îõàðàêòåðèçî
âàòü êàê íåãàòèâíóþ ñàíêöèþ â ñâÿçè ñ òåì, 
÷òî ðàçìåð ïëàòû çà ÍÂÎÑ íàïðÿìóþ çàâè
ñèò îò îáúåìîâ èëè ìàññû âûáðîñîâ îïðå
äåëåííûõ çàãðÿçíÿþùèõ âåùåñòâ, ñòàâîê 
ïëàòû çà êîíêðåòíîå âåùåñòâî, âåëè÷èíû 
óñòàíîâëåííûõ íîðìàòèâîâ çàãðÿçíÿþùåãî 
âîçäåéñòâèÿ. Âñëåäñòâèå ýòîãî îðãàíèçàöèè, 
êîòîðûå ñòðåìÿòñÿ ê îïòèìèçàöèè ðàñõîäîâ 
â ñâÿçè ñ ñîêðàùåíèåì íåãàòèâíîãî âîçäåé
ñòâèÿ íà îêðóæàþùóþ ñðåäó, ìîãóò èñïîëüçî
âàòü ðàçëè÷íûå âîçìîæíîñòè. Îäíàêî íèçêèé 
óäåëüíûé âåñ ïëàòû çà ÍÂÎÑ â ñåáåñòîèìî
ñòè ïðîèçâåäåííîé òåïëîâîé ýíåðãèè (ìåíåå 
1 %) íå ìîæåò âûñòóïàòü äåéñòâåííûì ñïîñî
áîì âîçäåéñòâèÿ íà ðåøåíèÿ ýêîíîìè÷åñêèõ 
ñóáúåêòîâ.

Â ñâÿçè ñ ýòèì âîçíèêàåò íåîáõîäèìîñòü 
ñíèçèòü íîðìàòèâû íåãàòèâíîãî âîçäåéñòâèÿ 
è ðàçìåùåíèÿ îòõîäîâ äî ìèíèìàëüíîãî 
óðîâíÿ äëÿ ôîðìèðîâàíèÿ ó ýêîíîìè÷åñêèõ 
ñóáúåêòîâ â ñèñòåìå òåïëîñíàáæåíèÿ ìàòå
ðèàëüíîé çàèíòåðåñîâàííîñòè â ïåðåõîäå íà 
èñïîëüçîâàíèå âîçîáíîâëÿåìûõ èñòî÷íèêîâ 
ýíåðãèè.

Îñíîâíûìè ïðåèìóùåñòâàìè èñïîëüçî
âàíèÿ âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè 
(ÂÈÝ) ÿâëÿþòñÿ èõ íåèñ÷åðïàåìûé õàðàêòåð, 
ýêîëîãè÷åñêàÿ ÷èñòîòà, øèðîêàÿ ðàñïðî
ñòðàíåííîñòü áîëüøèíñòâà ÂÈÝ, îòñóòñòâèå 
óãðîçû íåäîñòàòî÷íîñòè òîïëèâà, ýêîíîìèÿ 
â ñëó÷àÿõ íåîáîñíîâàííûõ êîëåáàíèé öåí íà 
èñêîïàåìîå òîïëèâî [2. Ñ.166].

Èñïîëüçîâàíèå ìåñòíûõ ÂÈÝ èìååò 
ýêîíîìè÷åñêóþ öåëåñîîáðàçíîñòü. Íàïðè
ìåð, çíà÷èòåëüíûé óäåëüíûé âåñ äðåâåñíûõ 
îòõîäîâ â êà÷åñòâå òîïëèâà äëÿ òåïëîâîé 
ýíåðãåòèêè Èðêóòñêîé îáëàñòè (îêîëî 28 %) 
îáóñëîâëåí òåì, ÷òî ðåãèîí ëèäèðóåò ïî îáú
åìàì çàãîòîâêè äðåâåñèíû [4. Ñ. 128].
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Ñëåäîâàòåëüíî, ãðàìîòíîå óñòàíîâëå
íèå íîðìàòèâîâ äîïóñòèìîãî íåãàòèâíîãî 
âîçäåéñòâèÿ è êîíòðîëü èõ ôàêòè÷åñêîãî 
ñîáëþäåíèÿ ìîæåò ñîçäàòü íåîáõîäèìîñòü 
èñïîëüçîâàíèÿ â òåïëîâîé ýíåðãåòèêå âîç
îáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè. Íàëè÷èå 
ñòðîãîãî ýêîëîãè÷åñêîãî óñëîâèÿ îñóùåñò
âëåíèÿ äåÿòåëüíîñòè ìîæåò âûñòóïèòü 
ýôôåêòèâíûì ðû÷àãîì äëÿ ïðîâåäåíèÿ 
ìîäåðíèçàöèè, ðåêîíñòðóêöèè èëè ñòðîè
òåëüñòâà íîâûõ îñíîâíûõ ôîíäîâ èñòî÷íè
êîâ òåïëîñíàáæåíèÿ. Ïîëîæèòåëüíûé ýêî
ëîãè÷åñêèé ýôôåêò áóäåò çàêëþ÷àòüñÿ â 
çíà÷èòåëüíîì ñíèæåíèè ìàññû âûáðîñîâ çà
ãðÿçíÿþùèõ âåùåñòâ.

Çàêëþ÷åíèå. Äëÿ ïîâûøåíèÿ ýôôåê
òèâíîñòè ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ 
ïðåäëàãàåì èñïîëüçîâàòü ðàçðàáîòàííóþ 

ìåòîäèêó îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè ñèñòåìû òåïëîñíàáæåíèÿ ïðè ôîðìèðî
âàíèè ïðîãðàììû ðàçâèòèÿ ÒÝÊ â ÷àñòè, îòíî
ñÿùåéñÿ ê ðàçâèòèþ ñèñòåì òåïëîñíàáæåíèÿ. 
Îöåíêà óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
ñèñòåìû òåïëîñíàáæåíèÿ íåîáõîäèìà îðãà
íàì ãîñóäàðñòâåííîé âëàñòè, îñóùåñòâëÿþ
ùèì ôóíêöèè â ñôåðå òåïëîñíàáæåíèÿ, äëÿ 
ðàçðàáîòêè è ðåàëèçàöèè êîìïëåêñà ìåðî
ïðèÿòèé, íàïðàâëåííûõ íà ïîâûøåíèå ñóùå
ñòâóþùåãî óðîâíÿ ÝÁÑÒ.

Èñïîëüçîâàíèå ïðåäëîæåííîé ìåòîäèêè 
ïðè ðàçðàáîòêå ïðîãðàììû ïîçâîëèò ïîâû
ñèòü ýôôåêòèâíîñòü ïðèíèìàåìûõ ðåøåíèé 
â îáëàñòè ðàçâèòèÿ ñèñòåì òåïëîñíàáæåíèÿ, 
òàê êàê ïðåäëîæåííûå ìåðû áóäóò îöåíåíû ñ 
òî÷êè çðåíèÿ âëèÿíèÿ íà óðîâåíü ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ.

Ñïèñîê ëèòåðàòóðû                                                                                              

1. Àâåðüÿíîâ Â. Ê., Ñàðêèñîâ Ñ. Â., Êîðïóñîâ À. Í., Âàëóéñêèé Â. À. Ïðîáëåìû òåïëîñíàáæåíèÿ ñ 
ïîçèöèè ýíåðãåòè÷åñêîé áåçîïàñíîñòè // Âîïðîñû îáîðîííîé òåõíèêè. Ñåðèÿ 16. Òåõíè÷åñêèå ñðåäñòâà 
ïðîòèâîäåéñòâèÿ òåððîðèçìó. 2020. ¹ 9–10. Ñ. 8–15.

2. Àíîõîâ È.Â., Àñòàôüåâ Ñ. À., Áóðàêîâ Â. È., Ãðóøèíà Î. Â., Äàâûäîâà Ã. Â., Åïèôàíöåâà Å.  È., 
Êàâåðçèíà Ë. À., Êîëîäèí Â. Ñ., Êîðîäþê È. Ñ., Êðàñíîâà Ò. Ã., Êóáàñîâà Ò. È., Ìàêàðîâà Ã. Í., Íèêîëüñêèé À.  Ô., 
Íîâèêîâà È. Þ., Íîâèêîâà Í. Ã., Ïîëÿêîâà Í. Â., Ïóõîâà Â. Â.,  Ðóñåöêàÿ Ã. Ä.,  Ñàìàðóõà Â. È., Ñâåòíèê Ò.  Â., 
Ñóõîäîëîâ  À. Ï., Öâèãóí È. Â.,  Øóïëåöîâ À. Ô. Àêòóàëüíûå âîïðîñû ýêîíîìè÷åñêîãî ðàçâèòèÿ: 
ïðîìûøëåííîñòü, ñòðîèòåëüíûé êîìïëåêñ, æèëèùíîêîììóíàëüíîå õîçÿéñòâî: ìîíîãðàôèÿ. Èðêóòñê: 
Áàéêàë. ãîñ. óíò, 2019. 290 ñ.

3. Áîãîìîëîâà Å. Þ., Êî÷åòîâà Ê. À. Âçàèìîñâÿçü ïëàòû çà ñâåðõíîðìàòèâíûå çàãðÿçíåíèÿ 
îêðóæàþùåé ñðåäû ñ çàòðàòàìè íà î÷èñòêó ñòî÷íûõ âîä ïðè íåôòåïåðåðàáîòêå // Ãîñóäàðñòâåííûé 
ñîâåòíèê. 2019. ¹ 1. Ñ. 45–50.

4. Êàðõîâà Ñ. À. Èññëåäîâàíèå ñòðóêòóðû ýêñïîðòà ëåñíîé ïðîäóêöèè èç Èðêóòñêîé îáëàñòè // 
Ôóíäàìåíòàëüíûå èññëåäîâàíèÿ. 2018. ¹ 6. Ñ. 127–132.

5. Êîëîäèí Â. Ñ., Çàéöåâà Å. Å. Ýôôåêòèâíîñòü èñïîëüçîâàíèÿ èíñòðóìåíòîâ ãîñóäàðñòâåííîãî 
ðåãóëèðîâàíèÿ ýêîíîìèêè â ñîâðåìåííîé Ðîññèè // Baikal Research Journal. 2021. Ò. 12, ¹ 4. URL: http://
brjbguep.ru/reader/article.aspx?id=24842 (äàòà îáðàùåíèÿ: 14.04.2022). Òåêñò: ýëåêòðîííûé.

6. Ìàëèíèí À. Ì., ×èñòîâè÷ À. Ñ., Ýìèðîâ È. Õ. Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü è æèâó÷åñòü ñèñòåì 
òåïëîñíàáæåíèÿ // Òåõíèêîòåõíîëîãè÷åñêèå ïðîáëåìû ñåðâèñà. 2013. ¹ 1. Ñ. 74–83.

7. Ñåíäåðîâ Ñ. Ì., Ðàá÷óê Â. È., Ïÿòêîâà Í. È., Âîðîáüåâ Ñ. Â. Îáåñïå÷åíèå ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè Ðîññèè: âûáîð ïðèîðèòåòîâ: ìîíîãðàôèÿ. Íîâîñèáèðñê: Íàóêà, 2017. 116 ñ.

8. Ñàëèíà Ò. Ê., ×àéêîâñêàÿ Ä. Ä. Ñóùíîñòü è ñîäåðæàíèå òîïëèâíîýíåðãåòè÷åñêîãî êîìïëåêñà êàê 
ýêîíîìè÷åñêîé ñèñòåìû // Ïðîáëåìû ñîâðåìåííîé ýêîíîìèêè. 2012. ¹ 2. Ñ. 316–321.

9. Ñåìèêàøåâ Â. Â., Ñàåíêî Â. Â., Êîëïàêîâ À. Þ. Ñîâåðøåíñòâîâàíèå ñèñòåìû àíàëèçà 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè Ðîññèè â êîíòåêñòå óòâåðæäåíèÿ íîâîé äîêòðèíû ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè 2019 ã. // Íàó÷íûå òðóäû: Èíñòèòóò íàðîäíîõîçÿéñòâåííîãî ïðîãíîçèðîâàíèÿ ÐÀÍ. 2020. 
¹ 18. Ñ. 135–156.

10. Ñåíäåðîâ Ñ. Ì., Ðàá÷óê Â. È. Ñîñòîÿíèå ýíåðãåòè÷åñêîé áåçîïàñíîñòè Ðîññèè íà ôåäåðàëüíîì 
óðîâíå: ìåòîäè÷åñêèé ïîäõîä ê îöåíêå è îñíîâíûå ðåçóëüòàòû // Èçâåñòèÿ Àêàäåìèè íàóê. Ýíåðãåòèêà. 
2018. ¹ 2. Ñ. 3–12.

11. Ñìèðíîâà Å. Ì., Ñåíäåðîâ Ñ. Ì. Àíàëèç òåíäåíöèé èçìåíåíèÿ ñîñòîÿíèÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè ðåãèîíîâ íà ïðèìåðå Ñèáèðñêîãî ôåäåðàëüíîãî îêðóãà // Ýíåðãåòè÷åñêàÿ ïîëèòèêà. 2019. 
¹ 1. Ñ. 64–71.

12. Ðóñåöêàÿ Ã. Ä. Ñèñòåìíûé àíàëèç â îöåíêå ìåõàíèçìà èñïîëüçîâàíèÿ íåâîçîáíîâëÿåìûõ è 
àëüòåðíàòèâíûõ èñòî÷íèêîâ ýíåðãèè // Èçâåñòèÿ Èðêóòñêîé ãîñóäàðñòâåííîé ýêîíîìè÷åñêîé àêàäåìèè. 
2016. Ò. 26, ¹ 4. Ñ. 659–669. 



72

Âåñòíèê ÇàáÃÓ. 2022. Ò. 28. ¹ 4                                                                  Ýêîíîìè÷åñêèå íàóêè

13. Sarma H. Ch. International interdependence for energy security in present  times // Ñðàâíèòåëüíàÿ 
ïîëèòèêà. 2020. ¹ 4. Ñ. 61–77.

14. Thaler P., Hofmann B. The impossible energy trinity: Energy security, sustainability, and sovereignty in 
crossborder electricity systems // Political Geography. 2022. ¹ 94. P. 102579.

15. Shi H., Qiao Y., Shao X., Wang P. The effect of pollutant charges on economic and environmental perfo
mances: Evidence from Shanhong Province in China // Journal of Cleaner Production. 2019. ¹ 232. P. 250–256.

References 

1. Averiyanov V. K., Sarkisov S. V., Korpusov A. N., Valuysky V. A. Voprosy oboronnoy tehniki. Seriya 16. 
Tehnicheskie sredstva protivodeystviya terrorizmu (Military Enginery. Counterterrorism technical devices. Issue 
16), 2020, no. 9–10 (147–148), pp. 8–15.

2. Anokhov I.V., Astafyev S. A., Burakov V. I., Grushina O. V., Davydova G. V., Yepifantseva Ye. I., Kaver
zina L. A., Kolodin V. S., Korodyuk I. S., Krasnova T. G., Kubasova T. I., Makarova G. N., Nikolskiy A. F., Noviko
va I. Yu., Novikova N. G., Polyakova N. V., Pukhova V. V., Rusetskaya G. D., Samarukha V. I., Svetnik T. V., Suk
hodolov A. P., Tsvigun I. V., Shupletsov A. F. Aktualnye voprosy ekonomicheskogo razvitiya: promyshlennost, 
stroitelny kompleks, zhilishhnokommunalnoe hozyaystvo. (Topical issues of economic development: industry, 
construction complex, housing and communal services). Irkutsk, Baikal State University, 2019. 290 p.

3. Bogomolova E. Yu., Kochetova K. A. Gosudarstvenny sovetnik (State counsellor), 2019, no. ¹ 1, pp. 45–50.
4. Karhova S. A. Fundamentalnye issledovaniya (Fundamental research), 2018, no. 6, pp. 127–132.
5. Kolodin V. S., Zaytseva E. E. Baikal Research Journal (Baikal Research Journal), 2021, vol. 12, no. 4. 

Available at: http://brjbguep.ru/reader/article.aspx?id=24842 (date of access: 04/14/2022). Text: electronic.
6. Malinin A. M., Chistovich A. S., Emirov I. Kh. Tehnikotehnologicheskie problemy servisa (Technical and 

technological problems of the service isa), 2013, no. 1 (23), pp. 74–83.
7. Senderov S. M., Rabchuk V. I., Pyatkova N. I., Vorobiev S. V. Obespechenie energeticheskoy bezopasnosti 

Rossii: vybor prioritetov (Ensuring Russia’s Energy Security: Selecting Priorities). Novosibirsk, Nauka, 2017. 116 p.
8. Salina T. K., Chaykovskaya D. D. Problemy sovremennoy ekonomiki (Problem of modern economics), 

2012, no. 2, pp. 316–321.
9. Semikashev V. V., Saenko V. V., Kolpakov A. Yu. Nauchnye trudy: Institut narodnohozyaystvennogo 

prognozirovaniya RAN (Scientific Articles – Institute of Economic Forecasting Russian Academy of Science), 
2020, no. 18, pp. 135–156.

10. Senderov S. M., Rabchuk V. I. Izvestiya Akademii nauk. Energetika (Proceedings of the Russian 
academy of sciences. Power engineering), 2018, no. 2, pp. 3–12.

11. Smirnova E. M., Senderov S. M. Energeticheskaya politika (Energy policy), 2019, no. 1, pp. 64–71.
12. Rusetskaya G. D. Izvestiya Irkutskoy gosudarstvennoy ekonomicheskoy akademii (News of the Irkutsk 

State Economics Academy), 2016, vol. 26, no. 4, pp. 659–669. 
13. Sarma H. Ch. Sravnitelnaya politika (Comparative Politics Russia), 2020, no. 4, pp. 61–77.
14. Thaler P., Hofmann B. Political Geography (Political Geography), 2022, no. 94, ð. 102579.
15. Shi H., Qiao Y., Shao X., Wang P. Journal of Cleaner Production (Journal of Cleaner Production), 2019, 

no. 232, ð. 250–256.

Äëÿ öèòèðîâàíèÿ 

Áåðãåí Äàðüÿ Íèêîëàåâíà, àñïèðàíò, êàôåäðà îòðàñëåâîé ýêîíîìèêè è óïðàâëåíèÿ ïðèðîäíûìè ðåñóðñàìè, Áàéêàëü
ñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, ã. Èðêóòñê, Ðîññèÿ. Îáëàñòü íàó÷íûõ èíòåðåñîâ: ýêîíîìèêà, óïðàâëåíèå ïðåäïðè
ÿòèÿìè, îòðàñëÿìè, êîìïëåêñàìè (ïðîìûøëåííîñòü, ýíåðãåòèêà); ðåãèîíàëüíàÿ ýêîíîìèêà; ãîñóäàðñòâåííîå ðåãóëè
ðîâàíèå ýêîíîìèêè; ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü; òåïëîñíàáæåíèå
8bdn8@mail.ru

Darya Bergen postgraduate, Sectoral Economics and Natural Resource Management department, Baikal State University, Ir
kutsk, Russia. Scientific interests: economics, management of enterprises, industries, complexes (industry, energy); regional 
economics; state regulation of the economy; energy security; heat supply

Áåðãåí Ä. Í. Ìåòîäè÷åñêèå ïðåäëîæåíèÿ ïî îöåíêå è ïîâûøåíèþ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàá
æåíèÿ ÐÔ // Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. 2022. Ò. 28, ¹ 4. Ñ. 65–72. DOI: 10.21209/2227
924520222846572.

Bergen D. Methodological proposals for assessing and improving the energy security of heat supply systems in the Russian 
Federation // Transbaikal State University Journal, 2022, vol. 28, no. 4. 65–72. DOI: 10.21209/2227924520222846572.

Ñòàòüÿ ïîñòóïèëà â ðåäàêöèþ:  18.04.2022 ã.
Ñòàòüÿ ïðèíÿòà ê ïóáëèêàöèè:  22.04.2022 ã.

Èíôîðìàöèÿ îá àâòîðå Information about the author 


