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Äëÿ îáîñíîâàííîãî ïëàíèðî-
âàíèÿ çàòðàò íà ïîääåðæàíèå 

ïîäçåìíûõ âûðàáîòîê è ñîîðóæåíèé 
â ïðîöåññå èõ ýêñïëóàòàöèè íåîáõîäè-
ìî ó÷èòûâàòü âåðîÿòíîñòü âîçíèêíîâå-
íèÿ äîïîëíèòåëüíûõ çàòðàò, êîòîðûå 
ñâÿçàíû ñ ðèñêîì ïðîèçâîäñòâà. Ðè-
ñêè – ýòî âåðîÿòíîñòü âîçíèêíîâåíèÿ 
óùåðáà â ðåçóëüòàòå èçìåíåíèÿ ïðî-
åêòíûõ ïàðàìåòðîâ ãîðíîãî ñîîðó-
æåíèÿ, âñëåäñòâèå ÷åãî ïðîèñõîäèò 
÷àñòè÷íîå èëè ïîëíîå óíè÷òîæåíèå 
ìàòåðèàëüíûõ öåííîñòåé, íåäîïîëó-
÷åíèå ïðîäóêöèè èëè óïóùåíèå ýêî-

© Æ.À. Ôðàíêåâè÷, 2014
ÓÄÊ 338:624.1
 

Æ.À. Ôðàíêåâè÷

ÎÖÅÍÊÀ ÝÊÎÍÎÌÈ×ÅÑÊÎÃÎ ÓÙÅÐÁÀ Â ÏÐÎÖÅÑÑÅ 
ÝÊÑÏËÓÀÒÀÖÈÈ ÏÎÄÇÅÌÍÛÕ ÑÎÎÐÓÆÅÍÈÉ

Ïðåäìåòîì ðàáîòû ÿâëÿåòñÿ îïðåäåëåíèå âåðîÿòíîñòíîé âåëè÷èíû ýêîíîìè÷åñêîãî 
óùåðáà, âîçíèêàþùåãî â ïðîöåññå ôóíêöèîíèðîâàíèÿ ïîäçåìíûõ êîììóíèêàöèîí-
íûõ òîííåëåé. Öåëü çàêëþ÷àåòñÿ â ïðîâåäåíèè îöåíêè ïåðèîäà ýêñïëóàòàöèè ñèñòå-
ìû êîììóíèêàöèîííûõ òîííåëåé ñ òî÷êè çðåíèÿ ýêîíîìè÷åñêîé ýôôåêòèâíîñòè. 
Îöåíêó ïåðèîäà ýêñïëóàòàöèè ïîäçåìíûõ ñîîðóæåíèé ïðåäëàãàåòñÿ ïðîâîäèòü êàê 
ñ ó÷åòîì òåõíè÷åñêèõ, òàê è ýêîíîìè÷åñêèõ ðèñêîâ ñ îïðåäåëåíèåì âåðîÿòíîñòè 
âåëè÷èíû óùåðáà îò èõ íàñòóïëåíèÿ. Îæèäàåìàÿ âåëè÷èíà ýêîíîìè÷åñêîãî óùåðáà 
îöåíèâàåòñÿ ñ ó÷åòîì öåíû òðàíñïîðòèðîâêè åäèíèöû ðåñóðñîâ ïî òîííåëþ; èçäåð-
æåê ïî òðàíñïîðòèðîâêå åäèíèöû ðåñóðñîâ; óìåíüøåíèÿ îáúåìîâ òðàíñïîðòèðîâêè 
ðåñóðñîâ ïðè íàñòóïëåíèè îòêàçà; ïåðèîäà âîññòàíîâëåíèÿ òîííåëÿ; çàòðàò íà âîñ-
ñòàíîâëåíèå òîííåëÿ; êîìïåíñàöèîííûõ âûïëàò ïðåäïðèÿòèÿì, ó êîòîðûõ óõóäøè-
ëèñü ýêîíîìè÷åñêèå ïîêàçàòåëè; ïëàòû, âîçìåùàþùåé ýêîëîãè÷åñêèé óùåðá; âåðî-
ÿòíîñòè íàñòóïëåíèÿ îòêàçà. Äëÿ îáîñíîâàíèÿ ýêîíîìè÷åñêè ýôôåêòèâíîãî ñðîêà 
ýêñïëóàòàöèè ïîäçåìíûõ îáúåêòîâ ïðåäëàãàåòñÿ ïðîâîäèòü ñðàâíåíèå âåëè÷èíû èõ 
îñòàòî÷íîé ñòîèìîñòè è îæèäàåìîãî ýêîíîìè÷åñêîãî óùåðáà. 
Ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçûâàþò, ÷òî ñ òî÷êè çðåíèÿ ýêîíîìè÷åñêîé ýôôåê-
òèâíîñòè ñðîê ôóíêöèîíèðîâàíèÿ ïîäçåìíûõ êîììóíèêàöèîííûõ òîííåëåé çíà÷è-
òåëüíî ìåíüøå, ÷åì ñ ó÷åòîì òåõíè÷åñêèõ âîçìîæíîñòåé. Òàêèì îáðàçîì, äîêàçàíà 
íåîáõîäèìîñòü ïðîâåäåíèÿ îöåíêè ïåðèîäà ýêñïëóàòàöèè ñèñòåìû êîììóíèêàöèîí-
íûõ òîííåëåé ïî ýêîíîìè÷åñêèì ïîêàçàòåëÿì, ó÷èòûâàþùèì èçìåíåíèå âåëè÷èíû 
âåðîÿòíîãî óùåðáà ñ óâåëè÷åíèåì ñðîêà ýêñïëóàòàöèè ïîäçåìíûõ ñîîðóæåíèé. Ðå-
çóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ìîãóò áûòü èñïîëüçîâàíû äëÿ ýêîíîìè÷åñêîé 
îöåíêè ïåðèîäîâ ýêñïëóàòàöèè òîííåëåé è äðóãèõ ïîäçåìíûõ ãîðíûõ âûðàáîòîê.
Êëþ÷åâûå ñëîâà: ïîäçåìíûå ñîîðóæåíèÿ, ãîðíîå ïðîèçâîäñòâî, çàòðàòíî-ïðèáûëü-
íîå èññëåäîâàíèå, ñðîê ýêñïëóàòàöèè, ýêîíîìè÷åñêèé óùåðá, ðèñêè, ýêîíîìè÷å-
ñêàÿ ýôôåêòèâíîñòü, îñòàòî÷íàÿ ñòîèìîñòü.

íîìè÷åñêèõ âûãîä. Ðèñê â ïîäçåìíîì 
ñòðîèòåëüñòâå ïðåäñòàâëÿåò ñîáîé 
êîëè÷åñòâåííóþ îöåíêó îïàñíîñòè â 
ðåçóëüòàòå îñóùåñòâëåíèå ïðîöåññîâ 
ñòðîèòåëüñòâà, ýêñïëóàòàöèè, ðåìîí-
òà è ðåêîíñòðóêöèè ïîäçåìíîãî ñî-
îðóæåíèÿ. Âîçíèêíîâåíèå ðèñêîâîé 
ñèòóàöèè ýêîíîìè÷åñêè ïðîÿâëÿåòñÿ â 
âîçíèêíîâåíèè ýêîíîìè÷åñêîãî óùåð-
áà. Âåëè÷èíà ýêîíîìè÷åñêîãî óùåðáà 
ôîðìèðóåòñÿ èç êîìïåíñàöèè çàòðàò, 
ñâÿçàííûõ ñ âûïëàòîé îðãàíèçàöèÿì, 
ó êîòîðûõ âîçíèêàåò óõóäøåíèå ýêî-
íîìè÷åñêèõ ïîêàçàòåëåé â ïåðèîä âîñ-



123

ñòàíîâëåíèÿ òîííåëÿ, çàòðàòû, ñâÿçàí-
íûå íåïîñðåäñòâåííî ñ ëèêâèäàöèåé 
îòêàçîâ â êîëëåêòîðíûõ òîííåëÿõ è 
äîïîëíèòåëüíûå çàòðàòû, ñâÿçàííûå ñ 
ïðèðîäîîõðàííûìè ìåðîïðèÿòèÿìè.

Ðèñê ïðåäñòàâëÿåò ñîáîé âåðî-
ÿòíîñòü ïîòåðè ïðåäïðèÿòèåì, ñîá-
ñòâåííèêîì ÷àñòè ñâîèõ ðåñóðñîâ, 
âåðîÿòíîñòü íåäîïîëó÷åíèÿ ÷àñòè äî-
õîäîâ èëè ïîÿâëåíèå äîïîëíèòåëüíûõ 
ðàñõîäîâ â ðåçóëüòàòå îñóùåñòâëåíèÿ 
îïðåäåëåííîé ïðîèçâîäñòâåííîé è 
ôèíàíñîâîé äåÿòåëüíîñòè. Ñ ýêîíî-
ìè÷åñêîé òî÷êè çðåíèÿ ðèñê ðàññìà-
òðèâàåòñÿ, êàê ñòîèìîñòíûé ôàêòîð 
èëè ôàêòîð èçäåðæåê, êîòîðûé ìîæåò 
ïîäâåðãàòüñÿ ïðåîáðàçîâàíèÿì, êàê 
ëþáîé ýêîíîìè÷åñêèé ôàêòîð. Ðàç-
âèòèå è ôóíêöèîíèðîâàíèå ìíîãèõ 
ýêîíîìè÷åñêèõ ïðîöåññîâ õàðàêòåðè-
çóþòñÿ íàëè÷èåì ýëåìåíòîâ íåîïðå-
äåëåííîñòè. Â ðåçóëüòàòå âîçíèêàþò 
ñèòóàöèè, íå èìåþùèå îäíîçíà÷íîãî 
ðåøåíèÿ. Ñèòóàöèÿ ðèñêà ïðîÿâëÿåò-
ñÿ â ñëó÷àå, êîãäà ñóùåñòâóåò âîçìîæ-
íîñòü êîëè÷åñòâåííî è êà÷åñòâåííî 
îïðåäåëèòü ñòåïåíü âåðîÿòíîñòè òîãî 
èëè èíîãî âàðèàíòà ðàçâèòèÿ ñîáû-
òèé. Òàêèì îáðàçîì, ñèòóàöèè ðèñêà 
ñîïóòñòâóþò ñëåäóþùèå óñëîâèÿ: íà-
ëè÷èå íåîïðåäåëåííîñòè; íåîáõîäè-
ìîñòü âûáîðà àëüòåðíàòèâû; âîçìîæ-
íîñòü îöåíèòü âåðîÿòíîñòü îñóùåñò-
âëåíèÿ âûáèðàåìûõ àëüòåðíàòèâ.

Íàëè÷èå íåîïðåäåëåííîñòè õàðàê-
òåðèçóåòñÿ ðàñ÷åòîì îæèäàåìûõ çíà-
÷åíèé âåðîÿòíîñòè è èõ óìíîæåíèåì 
íà âåëè÷èíó âîçìîæíîãî ïîñëåäñòâèÿ 
è ÿâëÿåòñÿ ÷àñòüþ çàòðàòíî-ïðèáûëü-
íîãî èññëåäîâàíèÿ [92], â êîòîðîì ðè-
ñêè åñòü îæèäàåìûå ïîòåðè ïîëåçíî-
ñòè, âîçíèêàþùèå âñëåäñòâèå íåêîòî-
ðîãî ñîáûòèÿ, äåéñòâèÿ èëè ñèñòåìû 
äåéñòâèé. Öåëü òàêîãî ýêîíîìè÷åñêî-
ãî èññëåäîâàíèÿ ñîñòîèò â ðàñïðåäå-
ëåíèè ðåñóðñîâ òàêèì îáðàçîì, ÷òîáû 
ñ ó÷åòîì âîçìîæíûõ ðèñêîâûõ ïîòåðü 
ìàêñèìèçèðîâàòü ïîëåçíîñòü äëÿ âëà-
äåëüöà êàïèòàëà.

Ãîðíîå ïðîèçâîäñòâî îòíîñèòñÿ ê 
êàòåãîðèè ïðîèçâîäñòâ ïîâûøåííî-
ãî ðèñêà. Â íàñòîÿùåå âðåìÿ ãîðíàÿ 
íàóêà äîñòèãëà óðîâíÿ, óñòàíàâëèâà-
þùåãî çàêîíû è çàêîíîìåðíîñòè ðà-
öèîíàëüíîãî âåäåíèÿ ãîðíûõ ðàáîò 
â ðàçëè÷íûõ ãîðíîòåõíè÷åñêèõ óñëî-
âèÿõ. Îäíàêî èç-çà âûñîêîãî óðîâíÿ 
èçìåí÷èâîñòè, à òàêæå íåîïðåäåëåí-
íîñòè óñëîâèé âåäåíèÿ ãîðíûõ ðàáîò 
ðèñê îñòàåòñÿ.

Îöåíêà îæèäàåìûõ âåðîÿòíîñòåé 
òåõíè÷åñêèõ ðèñêîâ, âîçíèêàþùèõ â 
ïðîöåññå ôóíêöèîíèðîâàíèÿ ïîäçåì-
íûõ ñîîðóæåíèé, äàåò âîçìîæíîñòü 
ïðèíèìàòü óïðàâëåí÷åñêèå ðåøåíèÿ 
ïî ïîääåðæàíèþ îáúåêòîâ çà ðàññìà-
òðèâàåìûé ïåðèîä èõ ôóíêöèîíèðî-
âàíèÿ. Îäíàêî òåõíè÷åñêèå ðèñêè íå 
ïîçâîëÿþò îöåíèòü âåëè÷èíó ýêîíî-
ìè÷åñêèõ ïîòåðü îò âîçíèêíîâåíèÿ 
íåãàòèâíûõ ñîáûòèé. Ïîýòîìó âîçíè-
êàåò íåîáõîäèìîñòü îöåíêè ýêîíîìè-
÷åñêèõ ðèñêîâ è îïðåäåëåíèÿ âåðîÿò-
íîñòè âåëè÷èíû óùåðáà îò èõ íàñòó-
ïëåíèÿ. Ïîä ýêîíîìè÷åñêèì ðèñêîì 
ïîíèìàåòñÿ âåðîÿòíîñòü ïîòåðè ïðåä-
ïðèÿòèåì ÷àñòè ñâîèõ ðåñóðñîâ, íåäî-
ïîëó÷åíèå äîõîäîâ èëè ïîÿâëåíèå äî-
ïîëíèòåëüíûõ ðàñõîäîâ â ðåçóëüòàòå 
îñóùåñòâëåíèÿ îïðåäåëåííîé ïðîèç-
âîäñòâåííîé è ôèíàíñîâîé äåÿòåëü-
íîñòè. Îæèäàåìàÿ âåëè÷èíà ïîòåðü 
ìîæåò áûòü îïðåäåëåíà, êàê âåëè÷èíà 
óùåðáà, ïî ôîðìóëå:

Cóùåðá = [(Ö – Ñð) × q × tâîñ + Sâîñ + Sê + 
+ Sýê] × Pîò , (1)

ãäå Ö – öåíà òðàíñïîðòèðîâêè åäè-
íèöû ðåñóðñîâ ïî òîííåëþ, ðóá./
åä.; Ñð – èçäåðæêè ïî òðàíñïîðòè-
ðîâêå åäèíèöû ðåñóðñîâ, ðóá./åä.; 
q – óìåíüøåíèå îáúåìîâ òðàíñïîðòè-
ðîâêè ðåñóðñîâ ïðè íàñòóïëåíèè îò-
êàçà, åä./ëåò, ìåñ.; tâîñ – ïåðèîä âîñ-
ñòàíîâëåíèÿ òîííåëÿ, ëåò, ìåñ.; Sâîñ – 
çàòðàòû íà âîññòàíîâëåíèå òîííåëÿ, 
ðóá.; Sê – êîìïåíñàöèîííûå âûïëàòû 
ïðåäïðèÿòèÿì, ó êîòîðûõ óõóäøèëèñü 
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ýêîíîìè÷åñêèå ïîêàçàòåëè, ðóá.; Sýê – 
ïëàòà, âîçìåùàþùàÿ ýêîëîãè÷åñêèé 
óùåðá, ðóá.; Ðîò – âåðîÿòíîñòü íàñòó-
ïëåíèÿ îòêàçà, äîëè åä.

Íà ðèñóíêå ïîêàçàíî âëèÿíèå ýêî-
íîìè÷åñêèõ ðèñêîâ íà ïåðèîä ôóíê-
öèîíèðîâàíèÿ ñèñòåìû êîëëåêòîðíûõ 
òîííåëåé. Òî÷êà ïåðåñå÷åíèÿ çàòðàò, 
õàðàêòåðèçóþùèõ îñòàòî÷íóþ ñòîè-
ìîñòü îñíîâíûõ ôîíäîâ, è âåëè÷èíó 
óùåðáà, íàõîäèòñÿ íà 25-ëåòíåì ïå-
ðèîäå ôóíêöèîíèðîâàíèÿ ñèñòåìû 
(òî÷êà áåçóáûòî÷íîñòè). Çà ïðåäåëà-
ìè ýòîãî ïåðèîäà íåîáõîäèìà çàìåíà 
âñåé ñèñòåìû êîëëåêòîðíûõ òîííåëåé. 

Ïðåäåëüíûé æå ñðîê ôóíêöèîíèðîâà-
íèÿ ñèñòåìû êîëëåêòîðíûõ òîííåëåé 
ïî òåõíè÷åñêèì âîçìîæíîñòÿì ìîæåò 
ñîñòàâëÿòü 35–40 ëåò. Òàêèì îáðà-
çîì, ñ òî÷êè çðåíèÿ ýêîíîìè÷åñêîé 
ýôôåêòèâíîñòè ñðîê ôóíêöèîíèðî-
âàíèÿ ïîäçåìíûõ êîììóíèêàöèîííûõ 
òîííåëåé ñîñòàâëÿåò íà 10–15 ëåò 
ìåíüøå. Ñëåäîâàòåëüíî, îöåíêó ïå-
ðèîäà ýêñïëóàòàöèè ñèñòåìû êîììó-
íèêàöèîííûõ òîííåëåé íåîáõîäèìî 
ïðîâîäèòü ïî ýêîíîìè÷åñêèì ïîêàçà-
òåëÿì, ó÷èòûâàþùèì èçìåíåíèå âåëè-
÷èíû âåðîÿòíîãî óùåðáà ñ óâåëè÷åíè-
åì ñðîêîâ ýêñïëóàòàöèè òîííåëåé.
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Subject of work is determination of probabilistic size of the economic damage arising in the course of 
functioning of underground communication tunnels. 

The purpose consists in carrying out an assessment of the period of operation of system of communica-
tion tunnels from the point of view of economic efficiency. The assessment of the period of operation of 
underground constructions is offered to be carried out as taking into account technical, and economic risks 
with definition of probability of size of damage from their approach. 

The expected size of economic damage is estimated taking into account the price of transportation of unit 
of resources on a tunnel; costs for transportation of unit of resources; reduction of volumes of transportation 
of resources at refusal approach; period of restoration of a tunnel; costs of tunnel restoration; compensation 
payments to the enterprises at which economic indicators worsened; the payment indemnifying ecological 
loss; probabilities of approach of refusal. 

For justification of economically effective term of operation of underground objects it is offered to carry 
out comparison of size of their residual cost and expected economic damage. 

The conducted researches show that from the point of view of economic efficiency the term of function-
ing of underground communication tunnels is much less, than taking into account technical capabilities. Thus, 
need of carrying out an assessment of the period of operation of system of communication tunnels on the 
economic indicators considering change of size of probable damage with increase in term of operation of 
underground constructions is proved. 

Results of the conducted research can be used for an economic assessment of the periods of operation of 
tunnels and other underground excavations.

Key words: underground construction, mining industry, cost-profitable research, service life, economic 
damage, risks, economic efficiency, residual value.
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