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Ïîêàçàíî, ÷òî âïåðâûå èññëåäîâàíèÿ â îáëàñòè ýíåðãåòèêè ãåîëîãî-ðàçâåäî÷íûõ ðàáîò íà÷àòû â ÌÃÐÈ
ïðè ïîääåðæêå Ìèíãåî ÑÑÑÐ â 70-å ãã. XX â ñ ïåðâîíà÷àëüíîé çàäà÷åé ðàçðàáîòàòü ó÷åáíî-ìåòîäè÷åñêèå
îñíîâû ïî ýòîìó íàïðàâëåíèþ. Â 1976 ã. áûë îïóáëèêîâàí ïåðâûé ó÷åáíèê «Ýëåêòðîîáîðóäîâàíèå è
ýëåêòðîñíàáæåíèå ãåîëîãî-ðàçâåäî÷íûõ ðàáîò». Ðàáîòû ïðîäîëæèëèñü â ñëåäóþùèõ íàïðàâëåíèÿõ: íàó÷íûå
îñíîâû, îïòèìèçàöèÿ è ñîâåðøåíñòâîâàíèå ýëåêòðîñíàáæåíèÿ ãåîëîãî-ðàçâåäî÷íûõ ðàáîò; îïòèìèçàöèÿ
ýíåðãîîáåñïå÷åíèÿ íà îñíîâå êîãåíåðàöèîííûõ ñèñòåì; èñïîëüçîâàíèå âòîðè÷íûõ è âîçîáíîâëÿåìûõ
ýíåðãîðåñóðñîâ è äð. Íà îñíîâå ýòèõ èññëåäîâàíèé â 1990 ã. áûëè îðãàíèçîâàíû êàôåäðà ýíåðãåòèêè,
ïîäãîòîâêà ñïåöèàëèñòîâ ýëåêòðîìåõàíèêîâ äëÿ ãîðíî-ãåîëîãè÷åñêîé îòðàñëè. Â ðåçóëüòàòå ïðîâîäèìûõ
èññëåäîâàíèé è îïûòà ïðåïîäàâàíèÿ ýíåðãåòè÷åñêèõ äèñöèïëèí â ÌÃÐÈ-ÐÃÃÐÓ ñôîðìèðîâàëàñü íàó÷íàÿ
øêîëà ïî îïòèìèçàöèè ýíåðãîîáåñïå÷åíèÿ ïðåäïðèÿòèé ãîðíî-ãåîëîãè÷åñêîãî ïðîôèëÿ. Ïîêàçàíî, ÷òî
îäíîé èç îñíîâíûõ ðàçðàáîòîê íàó÷íîé øêîëû, âíåäð¸ííûõ â ó÷åáíûé ïðîöåññ, ÿâëÿåòñÿ ðàçðàáîòêà ïî
îïòèìèçàöèè ñèñòåì ýíåðãîîáåñïå÷åíèÿ ïðåäïðèÿòèé ãîðíî-ãåîëîãè÷åñêîãî ïðîôèëÿ â ñîâðåìåííûõ
óñëîâèÿõ ñòðóêòóðíûõ ïðåîáðàçîâàíèé ýíåðãåòèêè ñòðàíû.

Ê ë þ ÷ å â û å ñ ë î â à: ýëåêòðîñíàáæåíèå; ýíåðãîîáåñïå÷åíèå; îïòèìèçàöèÿ; ëîêàëüíûå ýíåðãîèñòî÷-
íèêè; ãåîëîãî-ðàçâåäî÷íûå; ãîðíûå ðàáîòû.
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It is shown that the researches in the energy sector of the geological and prospecting works were started in MGRI
under the appraisal of Ministry of Geology of USSR in 70-s years of twentieth century with the initial task to develop
the educational-methodological base of this direction. In 1976 the first textbook «Electrical equipment and electrical
supply of geological and prospecting works» was published. The researches continued in the next directions: scientific
bases, optimization and improvement of the electrical supply of the geological and prospecting works; optimizationand
improvement of the power supply on the base ofcogeneration systems; using of the secondary and renewable power
sources and others. On the base of these researches in 1990 the department of the Energy was organized, which trains
the specialists-electricians for the geological and mining sphere. In the result of the researches and teaching experience
of the energetics discip lines in MGRI-RSGPU the scientific school was formed for the optimization of power supply
of the geological and mining enterprises.It is shown that the one of the main develops of this school, which were in-
serted in learning process, is the develop in the optimization of the power supply systems of the mining-geological
profile, in the current conditions of the structural changes of Russian energy sector.

K e y w o r d s: electrical supply; powe rsupply; optimization; local power sources; geological and prospecting;
mining works.

Ïðåäïðèÿòèÿ ãîðíî-ãåîëîãè÷åñêîãî ïðîôèëÿ, îáëàäàÿ îñî-

áîé ñïåöèôèêîé óñëîâèé ïðîèçâîäñòâà, îòíîñÿòñÿ ê ÷èñëó

ýíåðãîåìêèõ îáúåêòîâ, íà äîëþ ýíåðãîîáåñïå÷åíèÿ êîòîðûõ

ïðèõîäèòñÿ îò 18 äî 40% îáùèõ çàòðàò ïðîèçâîäñòâà òàêèõ ðà-

áîò [8].

Ê ÷èñëó îñîáåííîñòåé ãîðíûõ ðàáîò, ïîìèìî âûñîêîé ýíåð-

ãî¸ìêîñòè îòíîñÿòñÿ: âîçìîæíîñòü ïîäêëþ÷åíèÿ ê öåíòðàëü-

íûì ýíåðãîñèñòåìàì, ïåðåäâèæíîé õàðàêòåð ðàáîò, òåððèòîðè-

àëüíàÿ ðàññðåäîòî÷åííîñòü ïðèåìíèêîâ ýíåðãèè, àòìîñôåðíûå

è ìåõàíè÷åñêèå âîçäåéñòâèÿ íà îáîðóäîâàíèå, à ïðè âåäåíèè

ïîäçåìíûõ ðàáîò — ñòåñíåííîñòü ðàáî÷åãî ïðîñòðàíñòâà è âîç-

ìîæíîñòü íàëè÷èÿ âçðûâîîïàñíîé àòìîñôåðû.

Òàêèå îñîáåííîñòè åù¸ íà çàðå ðàçâèòèÿ ýëåêòðèôèêàöèè

ãîðíûõ ðàáîò ïðåäîïðåäåëèëè âûðàáîòêó ñòåðåîòèïà ñèñòåìû

ýëåêòðîñíàáæåíèÿ ãîðíûõ ïðåäïðèÿòèé — ïîëó÷åíèå ýëåêòðî-

ýíåðãèè îò öåíòðàëèçîâàííîé ýíåðãîñèñòåìû ñ èñïîëüçîâàíè-

åì ãëóáîêîãî ââîäà è ñïåöèàëüíîãî ðóäíè÷íîãî ýëåêòðîîáîðó-

äîâàíèÿ.
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Ãåîëîãî-ðàçâåäî÷íûå ðàáîòû, îáëàäàÿ òåìè æå îñîáåííîñòÿ-

ìè, ÷òî è ãîðíûå ðàáîòû, èìåþò åù¸ è ñâîè äîïîëíèòåëüíûå

îñëîæíåíèÿ: óäàëåííîñòü (êàê ïðàâèëî) îò öåíòðàëèçîâàííûõ

ýíåðãîñèñòåì, êîðîòêèé ïåðèîä ôóíêöèîíèðîâàíèÿ îáúåêòîâ,

îòñóòñòâèå íàëàæåííîé èíôðàñòðóêòóðû è äðóãîå, ÷òî òîëüêî â

ðåäêèõ ñëó÷àÿõ ïîçâîëÿåò èìåòü âîçìîæíîñòü öåíòðàëèçîâàííî-

ãî èõ ýëåêòðîñíàáæåíèÿ. Çàâèñèìîñòü ñèñòåìû ýëåêòðîñíàáæå-

íèÿ ãåîëîãî-ðàçâåäî÷íûõ ðàáîò îò ìíîãèõ ôàêòîðîâ îáóñëîâëè-

âàåò ìíîãîîáðàçèå âîçìîæíûõ âàðèàíòîâ ýíåðãîîáåñïå÷åíèÿ.

Ìåòîäè÷åñêîé îñíîâû îïòèìèçàöèè ýíåðãîîáåñïå÷åíèÿ â òàêèõ

óñëîâèÿõ äîëãîå âðåìÿ ïðàêòè÷åñêè íå èìåëîñü, à âûáîð ñèñòå-

ìû ïðîèçâîäèëñÿ èíòóèòèâíî, ïî àíàëîãèè ñ äåéñòâóþùèìè

ïðåäïðèÿòèÿìè.

Âïåðâûå èññëåäîâàíèÿ â îáëàñòè ýíåðãåòèêè ãåîëîãî-ðàçâå-

äî÷íûõ ðàáîò áûëè íà÷àòû â ÌÃÐÈ â íà÷àëå 70-õ ãã. ïðîøëîãî

âåêà. Ïåðâîíà÷àëüíàÿ çàäà÷à îáîáùåíèÿ îïûòà è íà åãî îñíîâå

àíàëèçà ñèñòåì ýíåðãîîáåñïå÷åíèÿ â ñïåöèôè÷åñêèõ óñëîâèÿõ

ôóíêöèîíèðîâàíèÿ ãåîëîãî-ðàçâåäî÷íûõ îáúåêòîâ ñ öåëüþ ðàç-

ðàáîòêè ó÷åáíî-ìåòîäè÷åñêîé îñíîâû ïðåïîäàâàíèÿ â ó÷åáíûõ

çàâåäåíèÿõ äèñöèïëèí ïî ýòîìó íàïðàâëåíèþ.

Â 1976 ã. íà áàçå àíàëèçà ïîëó÷åííûõ ðåçóëüòàòîâ áûë èçäàí

ó÷åáíèê «Ýëåêòðîîáîðóäîâàíèå è ýëåêòðîñíàáæåíèå ãåîëîãîðàç-

âåäî÷íûõ ðàáîò, ðåêîìåíäîâàííûé ê èñïîëüçîâàíèþ âóçàì Ñîþ-

çà, ãäå âåëàñü ïîäãîòîâêà ñïåöèàëèñòîâ ïî òåõíèêå ðàçâåäêè, êî-

òîðûé ïåðåèçäàâàëñÿ â äàëüíåéøåì íåîäíîêðàòíî [3—6].

Ñôîðìèðîâàâøèéñÿ êîëëåêòèâ èññëåäîâàòåëåé èç ïðåïîäà-

âàòåëåé ÌÃÐÈ è ïðîèçâîäñòâåííèêîâ âåäóùèõ ãåîëîãè÷åñêèõ

îáúåäèíåíèé ÏÃÎ «ßêóòãåîëîãèÿ», ÏÃÎ «Ñåâåðî-âîñòîê ãåîëî-

ãèÿ», à òàêæå Ìèíãåî ÐÑÔÑÐ ïðè àêòèâíîé ïîääåðæêå Ìèíãåî

ÑÑÑÐ [10] âêëþ÷èëñÿ â èññëåäîâàíèÿ â îáëàñòè ýíåðãåòèêè ãåî-

ëîãî-ðàçâåäî÷íûõ ðàáîò â íàïðàâëåíèÿõ:

1) íàó÷íûå îñíîâû, îïòèìèçàöèÿ è ñîâåðøåíñòâîâàíèå

ýëåêòðîñíàáæåíèÿ ãåîëîãî-ðàçâåäî÷íûõ ðàáîò;

2) îïòèìèçàöèÿ ýíåðãîîáåñïå÷åíèÿ íà îñíîâå êîìïëåêñíûõ

ðåøåíèé ýëåêòðî- è òåïëîñíàáæåíèÿ îáúåêòîâ;

3) èñïîëüçîâàíèå âòîðè÷íûõ ýíåðãîðåñóðñîâ;

4) ïåðñïåêòèâû ïðèìåíåíèÿ íåòðàäèöèîííûõ è âîçîáíîâ-

ëÿåìûõ ýíåðãîðåñóðñîâ;

5) ýíåðãîñáåðåæåíèå â áóðåíèè è äð.

Íà îñíîâå ýòèõ èññëåäîâàíèé â 1990 ã. áûëà îðãàíèçîâàíà

êàôåäðà ýíåðãåòèêè, ïðè êîòîðîé ñîçäàíà ýíåðãåòè÷åñêàÿ êî-

ìèññèÿ ÐÀÅÍ ñ ôèëèàëîì â Ñàíêò-Ïåòåðáóðãñêîì ãîðíîì èí-

ñòèòóòå, è áûëà íà÷àòà ïîäãîòîâêà ñïåöèàëèñòîâ — ýëåêòðîìå-

õàíèêîâ äëÿ ãåîëîãî-ðàçâåäî÷íîé îòðàñëè.

Â ðåçóëüòàòå ïðîâîäèìûõ èññëåäîâàíèé è îïûòà ïðåïîäà-

âàíèÿ ýíåðãåòè÷åñêèõ äèñöèïëèí â ÌÃÐÈ-ÐÃÃÐÓ ñôîðìèðî-

âàëàñü íàó÷íàÿ øêîëà ïî îïòèìèçàöèè ýíåðãîîáåñïå÷åíèÿ

ïðåäïðèÿòèé ãîðíî-ãåîëîãè÷åñêîãî ïðîôèëÿ, ÷òî ïîäòâåðæäà-

åòñÿ:

à) çàùèòîé ðÿäà äèññåðòàöèîííûõ ðàáîò (â òîì ÷èñëå ÷åòû-

ðåõ äîêòîðñêèõ);

á) íàïèñàíèåì ó÷åáíèêîâ [3, 8], ó÷åáíûõ ïîñîáèé [1, 4, 5, 7,

11, 12], ñïðàâî÷íûõ ïîñîáèé [9];

â) èçäàíèåì ìîíîãðàôèé [2, 10];

ã) ïóáëèêàöèåé áîëüøîãî ÷èñëà (áîëåå 400) íàó÷íûõ ñòàòåé;

ä) ó÷àñòèåì â íàó÷íûõ ôîðóìàõ (åæåãîäíî).

Îäíèì èç îñíîâíûõ íàó÷íûõ äîñòèæåíèé â îáëàñòè ýíåðãî-

îáåñïå÷åíèÿ îáúåêòîâ ãåîëîãîðàçâåäêè ÿâëÿåòñÿ ðàçðàáîòêà ñî-

âìåñòíî ñ Àêàäåìèåé íàðîäíîãî õîçÿéñòâà ïðè Ïðàâèòåëüñòâå

ÐÔ íà ñîâðåìåííîé ýêîíîìè÷åñêîé îñíîâå ìåòîäè÷åñêèõ ðåêî-

ìåíäàöèé ïî òåõíèêî-ýêîíîìè÷åñêîìó îáîñíîâàíèþ îïòèìàëü-

íîãî âàðèàíòà ñèñòåìû [10].

Ýòè ðàçðàáîòêè èñïîëüçîâàëèñü ïðè ðåøåíèè âîïðîñîâ ýíåð-

ãîñíàáæåíèÿ íåêîòîðûõ ðàçâåäóåìûõ ìåñòîðîæäåíèé Ñåâåðà

Ðîññèè. Îíè âíåäðåíû â ó÷åáíûé ïðîöåññ êàê íåîáõîäèìûå ïðî-

ãðàììíûå ïîëîæåíèÿ è íà ïðîòÿæåíèè ðÿäà ëåò èñïîëüçóþòñÿ

ñòóäåíòàìè ïðè êóðñîâîì è äèïëîìíîì ïðîåêòèðîâàíèè.

Äàííàÿ ìåòîäèêà, ó÷èòûâàþùàÿ ôàêòîðû âðåìåíè, íàëîãî-

îáëîæåíèÿ, óðîâåíü èíôëÿöèè, öåíó ïîäêëþ÷åíèÿ ïðåäóñìàòðè-

âàåò òåõíèêî-ýêîíîìè÷åñêîå ñðàâíåíèå âîçìîæíûõ âàðèàíòîâ

ýíåðãîñíàáæåíèÿ ïî ìèíèìóìó çàòðàò çà ðàññìàòðèâàåìûé ïåðè-

îä âðåìåíè, ïðèâåä¸ííûõ ê èñõîäíîìó ìîìåíòó ïî ôîðìóëå:

Ç = -Ê — Êî - Ö - È + D + Å + À,

ãäå Ê — êàïèòàëîâëîæåíèÿ ïî âàðèàíòó; Êî — íåîáõîäèìûé
íà÷àëüíûé îáîðîòíûé êàïèòàë (â îñíîâíîì çàïàñ òîïëèâà);
Ö — ñòîèìîñòü ïîäêëþ÷åíèÿ ê ñèñòåìå öåíòðàëüíîãî ýëåêòðî-
ñíàáæåíèÿ; È — ñòîèìîñòü òåêóùèõ çàòðàò, âêëþ÷àþùèõ çà-
ðïëàòó, ñòîèìîñòü ýíåðãèè è äð.
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ãäå ÈÊ — òåêóùèå ýêñïëóàòàöèîííûå çàòðàòû çà ïðèíÿòûé âðå-
ìåííîé èíòåðâàë (ìåñÿö, êâàðòàë); n — ÷èñëî âðåìåííûõ èí-
òåðâàëîâ (íàïðèìåð, êâàðòàëîâ â ãîä); i — ñòàâêà àëüòåðíàòèâ-
íîãî âëîæåíèÿ ñðåäñòâ (êâàðòàëüíàÿ, ìåñÿ÷íàÿ); Ä —
îñòàòî÷íàÿ ñòîèìîñòü êàïâëîæåíèé, ïðèâåäåííàÿ ê èñõîäíîìó
ìîìåíòó:
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ãäå ð — êîýôôèöèåíò àìîðòèçàöèè îáîðóäîâàíèÿ; Å — ýêîíî-
ìèÿ íà íàëîãå íà ïðèáûëü â ñâÿçè ñ òåêóùèìè çàòðàòàìè
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ãäå Ñ — ñòàâêà íàëîãà íà ïðèáûëü â äîëÿõ åäèíèöû; À — ýêîíî-
ìèÿ íà íàëîãå íà ïðèáûëü â ñâÿçè ñ àìîðòèçàöèîííûìè îò÷èñ-
ëåíèÿìè.
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Ïðèâåäåííûå ê íà÷àëüíîìó ìîìåíòó çàòðàòû (Ç) ðàññ÷èòû-

âàþòñÿ ïî êàæäîìó èç âîçìîæíûõ âàðèàíòîâ.

Â íàñòîÿùåå âðåìÿ â óñëîâèÿõ ðàçðûâà ïðîèçâîäñòâåííûõ

ñâÿçåé, ëèêâèäàöèè åäèíîé ýíåðãîñèñòåìû ñòðàíû (ÐÀÎÅÝÑ),

äåôèöèòà ýíåðãîðåñóðñîâ, ðîñòà öåí íà ýíåðãèþ è âîçðîñøèõ

îðãàíèçàöèîííî-ôèíàíñîâûõ ñëîæíîñòåé ñ ïîäêëþ÷åíèåì ê

ðåãèîíàëüíûì ýíåðãîñèñòåìàì îðèåíòàöèÿ íà ëîêàëüíûå êîì-

ïëåêñíûå ýíåðãîèñòî÷íèêè ñòàíîâèòñÿ àêòóàëüíîé íå òîëüêî

äëÿ ãåîëîãî-ðàçâåäî÷íûõ ðàáîò, íî è äëÿ âíîâü ñòðîÿùèõñÿ ãîð-

íûõ ïðåäïðèÿòèé.

Èñïîëüçóÿ âûøåóêàçàííóþ ìåòîäèêó è ïðåéñêóðàíò ñîâðå-

ìåííûõ öåí íà îáîðóäîâàíèå è ýíåðãîíîñèòåëè [8], ïðèìåíèâ

èõ ê íàãðóçêàì êîíêðåòíîãî ãîðíîãî ïðåäïðèÿòèÿ, áûë ïðîèç-

âåäåí ðàñ÷¸ò ãîäîâûõ ïðèâåäåííûõ çàòðàò íà ýëåêòðîñíàáæå-

íèå îáúåêòà, ðàñïîëîæåííîãî â 20 êì îò ðåãèîíàëüíîé ËÝÏ 35

ïðè ñèñòåìàõ öåíòðàëèçîâàííîãî è ëîêàëüíîãî ýëåêòðîñíàá-

æåíèÿ. Ðåçóëüòàòû ðàñ÷¸òîâ ïîêàçûâàþò, ÷òî ïðèâåäåííûå çà-

òðàòû íà ýëåêòðîñíàáæåíèå îò ôåäåðàëüíîé ëèíèè ýëåêòðîïå-

ðåäà÷ â äàííîì êîíêðåòíîì ñëó÷àå ïðåâûøàþò çàòðàòû íà

ýëåêòðîñíàáæåíèå îò ÄÝÑ íà 25 %. Åñëè ïðèíÿòü âî âíèìà-

íèå, ÷òî äëÿ îáîãðåâà øàõòû êàëîðèôåðíûìè óñòàíîâêàìè

ìîæíî èñïîëüçîâàòü óòèëèçàöèîííûå ñèñòåìû äèçåëü-àãðåãà-

òîâ (èñïîëüçîâàòü òåïëî âûõëîïíûõ ãàçîâ), òî âàðèàíò ñ äèç-

åëüíûìè ýëåêòðîñòàíöèÿìè îêàçûâàåòñÿ ýêîíîìè÷íåå ïðè-

ìåðíî íà 40 % [12].

Â ýòîé ñâÿçè: à) ñåðüåçíîìó ñîìíåíèþ ïîäëåæèò ïîñòóëàò îá

îäíîçíà÷íîñòè öåíòðàëèçîâàííîãî ýëåêòðîñíàáæåíèÿ íå òîëü-

êî ãåîëîãî-ðàçâåäî÷íûõ, íî è ãîðíûõ ïðåäïðèÿòèé;

á) ðàçðàáîòàííóþ ìåòîäèêó òåõíèêî-ýêîíîìè÷åñêîãî îá-

îñíîâàíèÿ îïòèìàëüíîãî âàðèàíòà ýíåðãîîáåñïå÷åíèÿ ãåîëî-

ãîðàçâåäî÷íûõ ðàáîò ñëåäóåò ðàñïðîñòðàíèòü íà óñëîâèÿ ñî-

âðåìåííîãî ïðîèçâîäñòâà ãîðíûõ ðàáîò è èñïîëüçîâàòü â

íàó÷íîì è ïðàêòè÷åñêîì ïëàíàõ ïðè ðåøåíèè âîïðîñîâ ýíåð-

ãîîáåñïå÷åíèÿ;

â) â êîìïëåêòå ó÷åáíûõ ïëàíîâ ïî ñïåöèàëüíîñòÿì «Òåõíî-

ëîãèÿ è òåõíèêà ðàçâåäêè ìåñòîðîæäåíèé ïîëåçíûõ èñêîïàå-

ìûõ» è «Ãîðíîå äåëî» íàäëåæèò ââåñòè ïðåäìåò «Ëîêàëüíûå

ýíåðãîèñòî÷íèêè», â êîòîðîì ïîìèìî óñòðîéñòâà êîìïëåêòíûõ

îòå÷åñòâåííûõ ýëåêòðîñòàíöèé äîëæíû èçëàãàòüñÿ âîïðîñû
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èñ ïîëü çî âà íèÿ âòî ðè÷ íûõ ýíåð ãî ðå ñóð ñîâ íà áàçå ñî âðå ìåí íûõ
èñ ñëå äî âà íèé è òåõ íè êî-ýêî íî ìè ÷åñ êèõ îá îñíî âà íèé ñèñ òåì

êîì ïëåê ñíî ãî ýíåð ãî î áåñ ïå ÷å íèÿ.

Íàï ðàâ ëå íèÿ íà ó÷íûõ èñ ñëå äî âà íèé â îá ëàñ òè ýíåð ãî î áåñ -
ïå ÷å íèÿ ïðåä ïðè ÿ òèé ãîð íî-ãå î ëî ãè ÷åñ êî ãî ïðî ôè ëÿ âñåã äà îò -

íî ñè ëèñü ê ðàç ðÿ äó ïðè îðè òåò íûõ, íà âû ïîë íå íèå êî òî ðûõ

öåí òðà ëè çî âàí íî âû äå ëè ëèñü ñðåäñòâà, à ÌÃÐÈ-ÐÃÃÐÓ çà íè -
ìàë â íèõ äîñ òîé íûé óðî âåíü.

Â íà ñòî ÿ ùåå âðå ìÿ â ñâÿ çè ñ ãëó áî êè ìè ñòðóê òóð íû ìè ïðå -
îá ðà çî âà íè ÿ ìè â ýíåð ãå òè êå âñå áîëü øå îá îçíà ÷à åò ñÿ èç ìå íå -

íèå îá ùåé ñòðà òå ãè ÷åñ êîé íà ïðàâ ëåí íîñ òè ýíåð ãî î áåñ ïå ÷å íèÿ

â îá ëàñòü èñ ïîëü çî âà íèÿ èçî ëè ðî âàí íûõ ñèñ òåì [10].
Â òà êîé ñè òó à öèè àê òó àëü íîñòü íà ó÷íûõ èñ ñëå äî âà íèé ïî

ýíåð ãî î áåñ ïå ÷å íèþ ãîð íî-ãå î ëî ãè ÷åñ êèõ îá ú åê òîâ òîëü êî âîç -

ðàñ òà åò è â ýòîé ñâÿ çè ñíÿ òèå ôè íàí ñè ðî âà íèÿ ïî ýòî ìó íà -
ïðàâ ëå íèþ íå ìî æåò  ñ÷è òàòü ñÿ îïðàâ äàí íûì.
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