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ECONOMY

ÏÀÎ «Ïðèàðãóíñêîå ïðîèçâîäñòâåííîå ãîðíîõèìè÷åñêîå îáúåäèíåíèå» (ÏÀÎ ÏÏÃÕÎ) ñ 1968 ã. âåäåò äî
áû÷ó ñêàëüíûõ óðàíîâûõ ðóä. Îñíîâíîé îáúåì ðóäû äîáûâàåòñÿ ñèñòåìîé «ãîðèçîíòàëüíûå ñëîè ñ òâåð
äåþùåé çàêëàäêîé». Ñåáåñòîèìîñòü äîáûâàåìîé ðóäû ïðè ýòîì âåñüìà âûñîêà. Çà äëèòåëüíûé ïåðèîä 
ýêñïëóàòàöèè ìåñòîðîæäåíèé ñûðüåâàÿ áàçà çíà÷èòåëüíî îáåäíåíà. Ïðèìåíÿåìàÿ òåõíîëîãèÿ äîáû÷è 
íå îáåñïå÷èâàåò ðåíòàáåëüíîãî ïðîèçâîäñòâà ãîòîâîé ïðîäóêöèè ïðåäïðèÿòèÿ «çàêèñü – îêèñè óðàíà». 
Ìàññîâûé ïåðåõîä íà ôèçèêîõèìè÷åñêèå  òåõíîëîãèè äîáû÷è è ïåðåðàáîòêè óðàíîâûõ ðóä ìîã áû îáå
ñïå÷èòü ðåíòàáåëüíîå ïðîèçâîäñòâî, îäíàêî äëÿ ýòîãî íåîáõîäèìà ãåîëîãîýêîíîìè÷åñêàÿ ïåðåîöåíêà 
îñòàâøèõñÿ çàïàñîâ óðàíîâûõ ðóä. Ïðîâåäåíî èññëåäîâàíèå, ãäå îáúåêòîì ÿâëÿþòñÿ óðàíîâûå ðóäíèêè, 
ïðåäìåòîì – ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà çàïàñîâ ðóäíûõ óðàíîâûõ ìåñòîðîæäåíèé.  Öåëü èññëåäî
âàíèÿ – àäàïòàöèÿ ìåòîäèêè ãåîëîãîýêîíîìè÷åñêîé îöåíêè ìåñòîðîæäåíèé ê óñëîâèÿì îòðàáîòêè óðà
íîâûõ ìåñòîðîæäåíèé. Çàäà÷à èññëåäîâàíèÿ – óñòàíîâëåíèå çàâèñèìîñòåé ýêîíîìè÷åñêèõ ïîêàçàòåëåé 
îòðàáîòêè  óðàíîâûõ ìåñòîðîæäåíèé îò ãîðíîãåîëîãè÷åñêèõ õàðàêòåðèñòèê ýòèõ ìåñòîðîæäåíèé. Ìåòî
äèêà èññëåäîâàíèé – ñáîð èñõîäíîé èíôîðìàöèè, ìàòåìàòèêîñòàòèñòè÷åñêàÿ åå îáðàáîòêà, óñòàíîâ
ëåíèå âçàèìîñâÿçåé ìåæäó ïîêàçàòåëÿìè, ôîðìóëèðîâàíèå ìåòîäèêè ãåîëîãîýêîíîìè÷åñêîé îöåíêè 
óðàíîâûõ ìåñòîðîæäåíèé. Ìåòîäû èññëåäîâàíèé – ìàòåìàòè÷åñêàÿ ñòàòèñòèêà. Â ðàáîòå ïðåäëîæåíà 
ìåòîäèêà àâòîìàòèçèðîâàííîãî ïåðåñ÷åòà çàïàñîâ óðàíîâûõ ðóä ïî èçìåíÿþùèìñÿ ýêñïëóàòàöèîííûì 
êîíäèöèÿì. Ìåòîäèêà áàçèðóåòñÿ  íà âûïîëíåíèè ñëåäóþùèõ óñëîâèé: òåñíàÿ çàâèñèìîñòü èçìåíåíèÿ 
çàïàñîâ óðàíîâûõ ðóä â íåäðàõ îò áîðòîâîãî ñîäåðæàíèÿ óðàíà è ìîùíîñòè ïîðîäíîãî âêëþ÷åíèÿ â êîí
òóð ðóäíîãî òåëà; òîæäåñòâåííîñòü ëèíåéíûõ çàïàñîâ óðàíîâûõ ðóä îáúåìíûì ïîêàçàòåëÿì çàïàñîâ ýòèõ 
ðóä. Ðàñ÷åòû ïî ïðåäëàãàåìîé  ìåòîäèêå â êîíòóðå  óñëîâíîãî ýêñïëóàòàöèîííîãî áëîêà, ïàðàìåòðû îðó
äåíåíèÿ êîòîðîãî ñîîòâåòñòâóþò óñðåäíåííûì ïîêàçàòåëÿì ðóä ìåñòîðîæäåíèé Ñòðåëüöîâñêîãî ðóä
íîãî ïîëÿ, ïîçâîëÿþò â öåëîì îöåíèòü îñòàâøèåñÿ çàïàñû è ðåêîìåíäîâàòü äàííóþ ìåòîäèêó äëÿ ïðè
ìåíåíèÿ â ïðîìûøëåííûõ ìàñøòàáàõ.  Ðåçóëüòàòû ðàñ÷åòîâ ïîêàçûâàþò, ÷òî îñòàâøèåñÿ çàïàñû ìîãóò 
îáåñïå÷èòü  ðåíòàáåëüíûé âûïóñê çàêèñüîêèñè óðàíà ïðè öåíå â 60 $ çà 1 êã, ïðè ýòîì ðåíòàáåëüíîñòü 
ïðîèçâîäñòâà ñîñòàâèò 19 %

Êëþ÷åâûå ñëîâà: ñûðüåâàÿ áàçà; îðóäåíåíèå; çàêèñüîêèñü óðàíà; ìèíèìàëüíîïðîìûøëåííîå ñîäåðæàíèå; áîðòî
âîå ñîäåðæàíèå; ïðîñëîé ïóñòûõ ïîðîä; ðóäíûé èíòåðâàë; øàã îïðîáîâàíèÿ; ìåòðîïðîöåíò; ìèíèìàëüíàÿ âûåìî÷íàÿ 
ìîùíîñòü

PJSC "Priargunskoye Production Mining and Chemical Association" (PJSC PPGHO) has been mining rock ura
nium ores since 1968. The overwhelming volume of ore is extracted by the "horizontal layers with a hardening 
bookmark" system. The cost of the extracted ore is very high.

Over a fairly long period of field operation, the raw material base has been largely depleted. The applied 
mining technology does not provide a costeffective production of finished products of the enterprise "nitrous 
oxideuranium oxides". A massive transition to physical and chemical technologies for the extraction and pro
cessing of uranium ores could ensure profitable production, but this requires a geological and economic reas
sessment of the remaining reserves of uranium ores. The object of the research is uranium mines. The subject 
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is presented by the geological and economic assessment of ore uranium deposits. The purpose of the study 
is to adapt the methodology of geological and economic assessment of deposits to the conditions of mining 
uranium deposits. The objective of the study is to establish the dependences of the economic indicators of the 
development of uranium deposits on the mining and geological characteristics of these deposits. The research 
methodology is the collection of initial information, its mathematical and statistical processing, and establish
ment of relationships between indicators, the formulation of methods of geological and economic assessment 
of uranium deposits. The research methods are presented by mathematical statistics. The article proposes a 
method for automated recalculation of uranium ore deposits according to changing operational conditions. The 
methodology is based on the following conditions: close dependence of changes in the reserves of uranium 
ores in the subsurface on the onboard content of uranium and the power of rock inclusion in the contour of the 
ore body;  identity of the linear reserves of uranium ores with the volume indicators of the reserves of these ores. 
The calculations, performed according to this method on the basis of the reserves of the conditional operational 
block, mineralization parameters which correspond to the average ore indicators of the Streltsovsky ore field 
deposits, have allowed to generally assess the remaining reserves and recommend this method for use on an 
industrial scale. The results of calculations show that the remaining reserves can provide a costeffective pro
duction of uranium nitrous oxide at a price of $ 60 per kg, while the profitability of production will be 19 %

Key words: raw material base; mineralization; uranium nitrous oxide; minimum industrial content; onboard content; empty 
rock layer; ore interval; sampling step; metric percentage; minimum excavation capacity

Ââåäåíèå. Â ïðîöåññå îòðàáîòêè çàïàñîâ 
óðàíîâûõ ìåñòîðîæäåíèé Ñòðåëüöîâñêî

ãî ðóäíîãî ïîëÿ ñûðüåâàÿ áàçà ÏÀÎ ÏÏÃÕÎ 
â çíà÷èòåëüíîé ìåðå èñòîùèëàñü, è ïðèìå
íåíèå äîðîãîñòîÿùåé òåõíîëîãèè äîáû÷è 
«ãîðèçîíòàëüíûå ñëîè ñ òâåðäåþùåé çàêëàä
êîé» íå îáåñïå÷èâàåò ðåíòàáåëüíîãî âûïóñêà 
ãîòîâîé ïðîäóêöèè â âèäå êîíöåíòðàòà ïðè
ðîäíîãî óðàíà. Ðåøåíèåì ïðîáëåìû ìîæåò 
ñòàòü ìàñøòàáíîå ïðèìåíåíèå ôèçèêîõè
ìè÷åñêèõ ìåòîäîâ äîáû÷è è ïåðåðàáîòêè 
óðàíîâîãî ñûðüÿ. Äëÿ ýòîãî íåîáõîäèìà ïå
ðåîöåíêà îñòàâøèõñÿ çàïàñîâ óðàíîâûõ ðóä 
íà ìåñòîðîæäåíèÿõ, îòðàáàòûâàåìûõ ðóäíè
êàìè ÏÀÎ ÏÏÃÕÎ, èñõîäÿ èç òðåáîâàíèé ìè
ðîâîãî ðûíêà ìåòàëëîâ [1]. Îòðàñëåâàÿ  öåíà 
óðàíà â Ðîññèè, óñòàíîâëåííàÿ ÎÀÎ «Àòîì
ðåäìåòçîëîòî», ðàâíà 40 $, ÷òî íå îáåñïå÷è
âàåò ðåíòàáåëüíîãî ïðîèçâîäñòâà.

Îáúåêò èññëåäîâàíèÿ – óðàíîâûå ðóäíèêè. 
Ïðåäìåò èññëåäîâàíèÿ – ãåîëîãîýêî

íîìè÷åñêàÿ îöåíêà çàïàñîâ ðóäíûõ óðàíîâûõ 
ìåñòîðîæäåíèé. 

Öåëü èññëåäîâàíèÿ – àäàïòàöèÿ ìåòî
äèêè ãåîëîãîýêîíîìè÷åñêîé îöåíêè ìåñòî
ðîæäåíèé ê óñëîâèÿì îòðàáîòêè óðàíîâûõ 
ìåñòîðîæäåíèé.

Çàäà÷à èññëåäîâàíèÿ – óñòàíîâëåíèå 
çàâèñèìîñòåé ýêîíîìè÷åñêèõ ïîêàçàòåëåé 
îòðàáîòêè óðàíîâûõ ìåñòîðîæäåíèé îò ãîð

íîãåîëîãè÷åñêèõ õàðàêòåðèñòèê ýòèõ ìåñòî
ðîæäåíèé.

Ìåòîäèêà èññëåäîâàíèÿ – ñáîð èñõîä
íîé èíôîðìàöèè, ìàòåìàòèêîñòàòèñòè÷å
ñêàÿ åå îáðàáîòêà, óñòàíîâëåíèå âçàèìîñâÿ
çåé ìåæäó ïîêàçàòåëÿìè, ôîðìóëèðîâàíèå 
ìåòîäèêè ãåîëîãîýêîíîìè÷åñêîé îöåíêè 
óðàíîâûõ ìåñòîðîæäåíèé.

Ìåòîäû èññëåäîâàíèÿ – ìàòåìàòè÷å
ñêàÿ ñòàòèñòèêà.

Ðåçóëüòàòû èññëåäîâàíèÿ. Ïðåäëîæåíà 
ìåòîäèêà àâòîìàòèçèðîâàííîãî ïåðåñ÷åòà 
çàïàñîâ óðàíîâûõ ðóä ïî ýêñïëóàòàöèîííûì 
êîíäèöèÿì1.

Ìåòîäèêà îñíîâàíà íà âûïîëíåíèè ñëå
äóþùèõ óñëîâèé:

– òåñíàÿ çàâèñèìîñòü èçìåíåíèÿ çà
ïàñîâ óðàíîâûõ ðóä â íåäðàõ îò áîðòîâîãî 
ñîäåðæàíèÿ óðàíà è ìîùíîñòè ïîðîäíîãî 
âêëþ÷åíèÿ â êîíòóð ðóäíîãî òåëà;

– òîæäåñòâåííîñòü ëèíåéíûõ çàïàñîâ 
óðàíîâûõ ðóä îáúåìíûì ïîêàçàòåëÿì çàïà
ñîâ ýòèõ ðóä. 

Îñíîâûâàÿñü íà óêàçàííûõ òðåáîâàíèÿõ, 
çàïàñû óðàíîâûõ ðóä ïîäñ÷èòûâàþò ïî ñëå
äóþùåé ñõåìå:

– ïîäñ÷åò ëèíåéíûõ çàïàñîâ âåäåòñÿ ïî 
óòâåðæäåííûì êîíäèöèÿì (áàçîâûé âàðèàíò) 
è âàðèàíòàì èçìåíÿþùèõñÿ ýêñïëóàòàöèîí
íûõ êîíäèöèé; 

1 Îâñåé÷óê Â. À. Ôîðìèðîâàíèå ñûðüåâîé áàçû óðàíîäîáûâàþùåãî ïðåäïðèÿòèÿ â óñëîâèÿõ ðûíî÷íîé ýêîíîìèêè: 
äèñ. … äðà òåõí. íàóê.:.25.00.22. – Ì.: ÂÍÈÏÈÏðîìòåõíîëîãèÿ, 1997.
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                                                          (4)  

(äëÿ ïåðâîé è ïîñëåäíåé òî÷åê  Сj *d/2),  
ãäå  Сi – ñîäåðæàíèå óðàíà  â âûäåëåííîì  i-ì 
èíòåðâàëå;

Сj – cîäåðæàíèå óðàíà â òî÷êàõ îïðîáî
âàíèÿ.

Ðóäíûå èíòåðâàëû âûäåëÿþòñÿ ïîøàãî
âî ñëåäóþùèì îáðàçîì.

1. Ïðîâåðêà ïðèíàäëåæíîñòè òåêóùåé 
è ïðåäûäóùåé òî÷åê îïðîáîâàíèÿ ê îäíîìó 
êëàññó:

à)                            – óðàíîâûå òî÷êè;

á)                            – ïîðîäíûå òî÷êè,

ãäå Сб – áîðòîâîå ñîäåðæàíèå  óðàíà.
Ïðè ñîáëþäåíèè óñëîâèÿ âûïîëíÿåòñÿ 

øàã 2, ïðè íåñîáëþäåíèè – ñëåäóþùèé øàã (3).
2. Ïðè ñîáëþäåíèè òðåáîâàíèÿ èññëåäó

åìàÿ òî÷êà äîáàâëÿåòñÿ ê äàííîìó èíòåðâàëó. 
Åñëè çà èññëåäóåìîé òî÷êîé ñëåäóåò ðóäíàÿ 
òî÷êà, òî ñíîâà âûïîëíÿåòñÿ øàã 1.

3. Ïðè êîíöåíòðàöèè óðàíà â ïðåäûäó
ùåé òî÷êå âûøå áîðòîâîãî, à â èññëåäóåìîé 
òî÷êå – íèæå áîðòîâîãî, èññëåäóåìóþ òî÷êó 
îòíîñÿò ê î÷åðåäíîìó  ïîðîäíîìó èíòåðâàëó.

4. Ðàñ÷åò ñðåäíåé êîíöåíòðàöèè óðàíà  â 
âûäåëåííûõ èíòåðâàëàõ: 

С
ср 

= (С
1 
+ С

2
 + С

3
 +... + С

п
) / п, м.                                                    (5)

Îáúåäèíåíèå ñìåæíûõ óðàíîâûõ èíòåð
âàëîâ â ïåðåñå÷åíèÿ. Ïîëíîå ïåðåñå÷åíèå 
ðóäíîãî òåëà ïðåäñòàâëÿåò ñîáîé ïåðåìå
æàþùèåñÿ ðóäíûå è ïîðîäíûå  èíòåðâàëû â 
îäíîì ïåðåñå÷åíèè, ïåðâûé è ïîñëåäíèé èç 
êîòîðûõ ðóäíûå.

Ïðè ýòîì  ïåðåñå÷åíèå äîëæíî îòâå÷àòü 
ñëåäóþùèì óñëîâèÿì:

– ñðåäíåå ñîäåðæàíèå óðàíà â ïåðåñå
÷åíèè, îïðåäåëåííîå ìåòîäîì ñðåäíåâçâå
øåííîãî, äîëæíî áûòü ≥ С

min
 ( С

min
 – ìèíèìàëü

íàÿ êîíöåíòðàöèÿ óðàíà â ïåðåñå÷åíèè); 
– ïðîèçâåäåíèå ìîùíîñòè èíòåðâàëà íà 

ìèíèìàëüíóþ êîíöåíòðàöèþ óðàíà â ïåðåñå
÷åíèè (ìåòðîïðîöåíò) ≥ M * С

min
;

– ìîùíîñòü óðàíîâîãî èíòåðâàëà ≥ M
min

 ;
– ìàêñèìàëüíàÿ ìîùíîñòü ïîðîäíûõ ïðî

ïëàñòêîâ, âêëþ÷àåìûõ â ðóäíûé èíòåðâàë ≤ П
max

.
Ôîðìèðîâàíèå åäèíîãî óðàíîâîãî ïå

ðåñå÷åíèÿ ñîñòîèò â ïîî÷åðåäíîì îáúåäè
íåíèè òðåõ èíòåðâàëîâ: äâóõ ÷àñòíûõ ðóäíûõ 

2 Èíñòðóêöèÿ ïî îáúåäèíåíèþ äèôôåðåíöèàëüíûõ èíòåðâàëîâ ìàøèííîé îáðàáîòêè äàííûõ êàðîòàæà è îïðîáîâàíèÿ 
¹ 506/6464  îò 25 íîÿáðÿ 1982 ã. – Êðàñíîêàìåíñê. ÏÏÃÕÎ.
3Òàì æå.

– äëÿ êàæäîãî âàðèàíòà èçìåíÿþùèõñÿ 
êîíäèöèé îïðåäåëÿåòñÿ êîýôôèöèåíò èç
ìåí÷èâîñòè ïî îòíîøåíèþ ê áàçîâîìó âàðè
àíòó êîíäèöèé;

– èñïîëüçóÿ ïîëó÷åííûå êîýôôèöèåíòû, 
óñòàíàâëèâàþò îáúåìíûå ïàðàìåòðû ïîä
ñ÷åòà çàïàñîâ ïî âàðèàíòàì íà îñíîâå äàí
íûõ ïîäñ÷åòà çàïàñîâ òðàäèöèîííûìè ìåòî
äàìè ïî áàçîâûì òðåáîâàíèÿì. 

Îïðåäåëåíèå êîíòóðîâ ðóäíûõ îáðà
çîâàíèé – îäèí èç áàçîâûõ ýëåìåíòîâ ýêñ
ïëóàòàöèîííûõ óñëîâèé ðàçðàáîòêè ìåñòî
ðîæäåíèÿ. Ðóäíûé êîíòóð îïðåäåëÿåòñÿ ïî 
ðåçóëüòàòàì îáðàáîòêè äàííûõ îïðîáîâàíèÿ 
ðóä íà ìåñòå çàëåãàíèÿ, èòîãîì êîòîðîé ÿâ
ëÿåòñÿ âûäåëåíèå ðóäíûõ ïåðåñå÷åíèé è 
óñòàíîâëåíèå â íèõ ñîäåðæàíèÿ óðàíà.

Äàííûå îïðîáîâàíèÿ ïîëó÷àþòñÿ â 
ðåçóëüòàòå ãàììàêàðîòàæà ðàçâåäî÷íûõ 
ñêâàæèí è ãàììàîïðîáîâàíèÿ ãîðíûõ âû
ðàáîòîê2. Ïåðåñå÷åíèÿ äåëÿòñÿ íà ðóäíûå 
è áåçðóäíûå. Íà ïåðâîì ýòàïå âûäåëÿþòñÿ 
ðóäíûå èíòåðâàëû, êîòîðûå çàòåì îáúåäèíÿ
þòñÿ â ðóäíûå ïåðåñå÷åíèÿ. Íà çàâåðøàþùåì 
ýòàïå ðóäíûå ïåðåñå÷åíèÿ ìîùíîñòüþ ìåíåå 
ìèíèìàëüíîé âåëè÷èíû îòáðàêîâûâàþòñÿ.

Âûäåëåíèå ðóäíûõ èíòåðâàëîâ. Äàííûå 
îïðîáîâàíèÿ ïðåäñòàâëÿþò ìàññèâ ïîñëåäî
âàòåëüíûõ òî÷åê îïðîáîâàíèÿ ðóäíîãî òåëà. 
Âñå òî÷êè ïî ñîäåðæàíèþ óðàíà3 äåëÿòñÿ íà 
ðóäíûå è íåðóäíûå [6]. Êàæäàÿ òî÷êà èìååò 
ïðèâÿçêó ê óñòüþ ñêâàæèíû. Åå ìåñòîïîëîæå
íèå ìîæåò áûòü îïðåäåëåíî ïî ôîðìóëå

,                                                (1)

ãäå К
н
 – ïîðÿäêîâûé íîìåð ïåðâîé òî÷êè èí

òåðâàëà;    
d – øàã îïðîáîâàíèÿ,  ì.

Ìîùíîñòü ðóäíîãî èíòåðâàëà îïðåäåëÿ
åòñÿ âûðàæåíèåì

M
i 
= N

i
 *d, м,                                                                         (2)

ãäå Nt – êîëè÷åñòâî òî÷åê â èíòåðâàëå.
Ìîùíîñòè ïåðâîãî è ïîñëåäíåãî èíòåð

âàëîâ â îïðîáóåìîé âûðàáîòêå îïðåäåëÿþò
ñÿ ïî ôîðìóëå

M
i 
= N

i
 *d – d/2, м.                                                                     (3)                  

Cðåäíåå  ñîäåðæàíèå óðàíà âûñ÷èòûâà
åòñÿ ïî ôîðìóëå
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Èññëåäîâàíèå ðóäíûõ ïåðåñå÷åíèé íà 
ïðåäìåò ñîîòâåòñòâèÿ òðåáîâàíèþ ïî âåëè
÷èíå ìèíèìàëüíîé ìîùíîñòè. Ïðîâåðêà âû
ïîëíÿåòñÿ ñëåäóþùèì îáðàçîì: 

– âñå ðóäíûå ïåðåñå÷åíèÿ ïðîâåðÿþòñÿ 
íà ñîîòâåòñòâèå òðåáîâàíèÿì M

i 
>=

 
2 *d. Ïðè 

íåñîîòâåòñòâèè òðåáîâàíèÿì ïåðåñå÷åíèÿ 
îòáðàêîâûâàþòñÿ.

Âûäåëåíèå ðóäíûõ ïåðåñå÷åíèé ïðè 
èçìåíÿþùåìñÿ áîðòîâîì ñîäåðæàíèè. Ïðè 
ðàñ÷åòå ýêñïëóàòàöèîííûõ êîíäèöèé, â ïå
ðå÷åíü êîòîðûõ âõîäèò áîðòîâîå ñîäåðæàíèå 
(Ñá), íåîáõîäèìî îïðåäåëèòü ìèíèìàëüíîå 
ñîäåðæàíèå óðàíà â ðóäíîì ïåðåñå÷åíèè, 
ðàñ÷åò êîòîðîãî îñóùåñòâëÿåòñÿ ïî ôîðìóëå

      ,                                 (6)
             

ãäå М
о
 – ìèíèìàëüíàÿ øèðèíà î÷èñòíîãî 

ïðîñòðàíñòâà ïðè âûåìêå ðóäû – 0,7 ì;
П

п
  – ìèíèìàëüíî âîçìîæíàÿ ïðèðåçêà 

ïóñòûõ ïîðîä ïðè âûåìêå ðóäû – 0,4 ì. 
Ðàñ÷åò ëèíåéíûõ çàïàñîâ. Ñîãëàñíî 

èñõîäíûì óñëîâèÿì ïðèìåíåíèÿ àâòîìàòè
çèðîâàííîé òåõíîëîãèè ïåðåñ÷åòà çàïàñîâ, 
íåîáõîäèìî ðàññ÷èòàòü ãîðèçîíòàëüíûå ëè
íåéíûå çàïàñû ýêñïëóàòàöèîííîãî áëîêà4 [2]. 

Ðàñ÷åò âûïîëíÿåòñÿ ñëåäóþùèì îáðàçîì:
1) ñ ó÷åòîì îðèåíòèðîâêè ãîðíîé âûðà

áîòêè âû÷èñëÿåòñÿ ïîïðàâî÷íûé êîýôôèöè
åíò  äëÿ ïðèâåäåíèÿ ìîùíîñòè ðóäíîãî ïå
ðåñå÷åíèÿ ê èñòèííîé ìîùíîñòè ïî ôîðìóëå

М
ист 

= М
П
 * sin α, м ,                                                                   (7)

ãäå М
п
 – ìîùíîñòü ðóäíîãî ïåðåñå÷åíèÿ ïî 

ëèíèè îïðîáîâàíèÿ âûðàáîòêè; 
α – óãîë âñòðå÷è ëèíèè îïðîáîâàíèÿ ñ 

ïðîäîëüíîé îñüþ ðóäíîãî òåëà, ãðàä.;
2) ñ ó÷åòîì ïðèâåäåííîé èñòèííîé ìîù

íîñòè ðàññ÷èòûâàþòñÿ ëèíåéíûå çàïàñû ðó
äû è óðàíà  ïî âûðàáîòêå;

3) ëèíåéíûå çàïàñû ïî ðóäíîìó ïåðåñå
÷åíèþ (çàïàñû ïëàñòèíû òîëùèíîé 1 ì):

– ðóäû В
пер

 = М
ср

 * [(L
1
 + L

2
) / 2] * d

у
 , тыс. т  (8)

ãäå М
ср

  – ñðåäíÿÿ ìîùíîñòü ðóäíîãî ïåðåñå
÷åíèÿ, ì; 

L
1,
 L

2
 – ðàññòîÿíèå ìåæäó ñîñåäíèìè ïå

ðåñå÷åíèÿìè ñëåâà è ñïðàâà îò ðàññ÷èòûâàå
ìîãî ïðåñå÷åíèÿ, ì; 

èíòåðâàëîâ, ðàñïîëîæåííûõ ïî êðàÿì ÷àñò
íîãî ïîðîäíîãî  èíòåðâàëà.

Îòíåñåíèå ïîëíîãî ïåðåñå÷åíèÿ ïî ëè
íèè îïðîáîâàíèÿ ê ðóäíîìó îñóùåñòâëÿåòñÿ 
ïðè âûïîëíåíèè ñëåäóþùèõ óñëîâèé:

;

;

à)                                                                                                                   

á)                                                                              
                                       
                                

â)                                                                     

ã)   

ä)                                                                     

Âûäåëåíèå ðóäíûõ ïåðåñå÷åíèé àâòî
ìàòèçèðîâàííûì ñïîñîáîì îñóùåñòâëÿåòñÿ 
ñëåäóþùèì îáðàçîì:

1. Ïðîâåðÿþòñÿ èñõîäíûå óñëîâèÿ:
– ïðè êîëè÷åñòâå ÷àñòíûõ òî÷åê îïðî

áîâàíèÿ ìåíåå òðåõ ìîùíîñòü ïåðåñå÷åíèÿ  
ðàâíà îäíîìó ÷àñòíîìó èíòåðâàëó;

– åñëè êîëè÷åñòâî ÷àñòíûõ òî÷åê îïðî
áîâàíèÿ â ïåðåñå÷åíèè ðàâíî òðåì, à ïåðâàÿ 
òî÷êà íåðóäíàÿ, òî ìîùíîñòü ðóäíîãî ïåðå
ñå÷åíèÿ ðàâíà ñóììå äâóõ ñáëèæåííûõ ÷àñò
íûõ ðóäíûõ èíòåðâàëîâ. 

2. Ñáëèæåííûå èíòåðâàëû ãðóïïèðóþòñÿ 
ïî òðè è îñóùåñòâëÿåòñÿ èõ ïîñëåäîâàòåëü
íàÿ ïðîâåðêà íà âîçìîæíîñòü îáúåäèíåíèÿ â 
åäèíûé ðóäíûé èíòåðâàë.

3. Ïåðåõîä ê ñëåäóþùåìó ýòàïó ïðîèñõî
äèò ïðè âûïîëíåíèè ïîñòàâëåííûõ óñëîâèé, åñ
ëè íåò – äåëàåòñÿ ðàñ÷åò äëÿ ñëåäóþùåé ãðóïïû 
èç òðåõ òî÷åê îïðîáîâàíèÿ, ïåðâîé èç êîòîðûõ  
áóäåò ïîñëåäíÿÿ òî÷êà ïðåäûäóùåé ãðóïïû.

4. Ìîùíîñòü ðóäíîãî ïåðåñå÷åíèÿ îïðå
äåëÿåòñÿ êàê ñóììà ìîùíîñòåé âñåõ ãðóïï 
òðåõ òî÷åê îïðîáîâàíèÿ. Ñðåäíåå ñîäåðæà
íèå óðàíà ðàññ÷èòûâàåòñÿ ñóììèðîâàíèåì 
ïðîèçâåäåíèé ìîùíîñòè ãðóïï íà ñîäåðæà
íèå â íèõ óðàíà è äåëåíèåì ïîëó÷åííîé ñóì
ìû íà ñóììó ìîùíîñòåé ãðóïï.

4 Îâñåé÷óê Â. À. Ôîðìèðîâàíèå ñûðüåâîé áàçû óðàíîäîáûâàþùåãî ïðåäïðèÿòèÿ â óñëîâèÿõ ðûíî÷íîé ýêîíîìèêè: 
äèñ. … äðà òåõí. íàóê:.25.00.22. – Ì.: ÂÍÈÏÈÏðîìòåõíîëîãèÿ, 1997; Èíñòðóêöèÿ ïî îáúåäèíåíèþ äèôôåðåíöèàëüíûõ 
èíòåðâàëîâ ìàøèííîé îáðàáîòêè äàííûõ êàðîòàæà è îïðîáîâàíèÿ ¹ 506/6464  îò 25 íîÿáðÿ 1982 ã. – Êðàñíîêàìåíñê: 
ÏÏÃÕÎ.
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d
у
 – óäåëüíàÿ ìàññà 1 ì3 ðóäû, ò.

– óðàíà U
пер

 = В
пер

 * С
пер

, т;                                                            (9)

4) ëèíåéíûå çàïàñû ýêñïëóàòàöèîííîãî 
áëîêà ðàññ÷èòûâàþòñÿ ïî ôîðìóëàì:

– ðóäû В
бл

 = В
1
 + В

2
 + В

3
 + ... + В

n
, тыс. т, (10)

ãäå В
1
, В

2
, В

3
, В

n
 – ëèíåéíûå çàïàñû ðóäû ïî 

ðóäíîìó ïåðåñå÷åíèþ, òûñ. ò;
– óðàíà U

бл
 = U

1
 + U

2
 + U

3
 + ... + U

n
, т.     (11)

Îïðåäåëåíèå âåðòèêàëüíîãî ðàçìàõà è 
øèðèíû ðóäíîé çîíû. Ïàðàìåòðû îðóäåíå
íèÿ íåîáõîäèìî îïðåäåëèòü äëÿ ðàñ÷åòà çà
ïàñîâ ó÷àñòêà ìåñòîðîæäåíèÿ, ïîäëåæàùåãî 
îòðàáîòêå. 

Ïîä ðàçìàõîì  îðóäåíåíèÿ ïî âåðòèêàëè  
ïîíèìàåòñÿ âåðòèêàëüíîå ïðîëîæåíèå ðàñ
ñòîÿíèÿ ìåæäó ñàìîé íèæíåé òî÷êîé ïåðâîãî 
ðóäíîãî ïåðåñå÷åíèÿ ñíèçó äî ñàìîé âåðõ
íåé òî÷êè âåðõíåãî ïåðåñå÷åíèÿ ñêâàæèíû. 
Øèðèíà ðóäíîé çîíû – ãîðèçîíòàëüíîå ïðî
ëîæåíèå ðàññòîÿíèÿ ìåæäó êðàéíèìè òî÷êà
ìè îïðîáîâàíèÿ ïî ñêâàæèíå. 

Äàííûå ïàðàìåòðû ðàññ÷èòûâàþòñÿ ïî 
êàæäîé ñêâàæèíå îòäåëüíî.

Ðàñ÷åò çàïàñîâ ïî èçìåíÿþùèìñÿ ýêñ
ïëóàòàöèîííûì ïàðàìåòðàì. Â ðåçóëüòàòå 
ðàñ÷åòà ëèíåéíûõ çàïàñîâ ýêñïëóàòàöèîííî
ãî áëîêà, âåðòèêàëüíîãî ðàçìàõà è øèðèíû 
ðóäíîé çîíû ïî óòâåðæäåííûì ãåîëîãè÷å
ñêèì êîíäèöèÿì è ïî èçìåíÿþùèìñÿ ýêñïëó
àòàöèîííûì êîíäèöèÿì ïîëó÷àåì èñõîäíóþ 
èíôîðìàöèþ äëÿ àíàëèçà âëèÿíèÿ êîíäèöè
îííûõ ïîêàçàòåëåé íà ýôôåêòèâíîñòü îòðà
áîòêè  óðàíîâîãî îðóäåíåíèÿ5 [4; 6].

Ïðè ðàñ÷åòå ïàðàìåòðîâ ãåîëîãè÷åñêèõ 
çàïàñîâ èñïîëüçóþòñÿ ñëåäóþùèå çàâèñè
ìîñòè.

Ðàñ÷åò áàëàíñîâûõ çàïàñîâ âàðèàíòà i 
áîðòîâîãî ñîäåðæàíèÿ óðàíà è âàðèàíòà j ïî
ðîäíîãî ïðîïëàñòêà, âêëþ÷àåìîãî â êîíòóð 
ïîäñ÷åòà çàïàñîâ:

В
бал(i, j) 

= В
гкз

 * К
р (i, j)

, т,                                                             (12)  

ãäå В
гкз  

– êîëè÷åñòâî ðóäû â êîíòóðå ýêñïëóà
òàöèîííîãî áëîêà, îïðåäåëåííîå ñ èñïîëüçî
âàíèåì  áàçîâûõ êîíäèöèé (ÃÊÇ), òûñ.ò;

К
р (i, j)

 – êîýôôèöèåíò îòíîøåíèÿ ëèíåéíûõ 
çàïàñîâ ðóäû (i, j) âàðèàíòà ýêñïëóàòàöèîí
íûõ êîíäèöèé ê çàïàñàì ðóäû, ïîäñ÷èòàííûì 
ïî êîíäèöèÿì, óòâåðæäåííûì ãîñóäàðñòâåí
íîé êîìèññèåé çàïàñîâ (ÃÊÇ), ä. åä.

5 Ìåòîäèêà ãåîëîãîýêîíîìè÷åñêîé îöåíêè íîâûõ àêòèâîâ ðàçâåäêè è äîáû÷è óãëåâîäîðîäîâ. – Ì.: 
Ãàçïðîìíåôòü, 2017.

Ðàñ÷åò çàïàñîâ óðàíà âàðèàíòà áîðòîâî
ãî ñîäåðæàíèÿ óðàíà i è âàðèàíòà  j ïîðîäíîãî 
ïðîïëàñòêà, âêëþ÷àåìîãî â êîíòóð ïîäñ÷åòà 
çàïàñîâ:

U
бал(i, j) 

= U
гкз

 * К
u (i, j)

, т,                                                                            (13)

ãäå U
гкз

 – êîëè÷åñòâî óðàíà â êîíòóðå ýêñïëóà
òàöèîííîãî áëîêà, îïðåäåëåííîå ñ èñïîëüçî
âàíèåì  áàçîâûõ êîíäèöèé (ÃÊÇ), ò;

К
u (i, j)

 – êîýôôèöèåíò îòíîøåíèÿ ëè
íåéíûõ çàïàñîâ óðàíà (i, j) âàðèàíòà ýêñ
ïëóàòàöèîííûõ êîíäèöèé ê çàïàñàì óðàíà, 
ïîäñ÷èòàííûì ïî êîíäèöèÿì, óòâåðæäåí
íûì ãîñóäàðñòâåííîé êîìèññèåé çàïàñîâ 
(ÃÊÇ), ä. åä.

Ñðåäíåå ñîäåðæàíèå óðàíà â  óðàíîâîé 
ðóäå âàðèàíòà i áîðòîâîãî ñîäåðæàíèÿ óðàíà 
è âàðèàíòà  j ïîðîäíîãî ïðîïëàñòêà, âêëþ÷àå
ìîãî â êîíòóð ïîäñ÷åòà çàïàñîâ, îïðåäåëÿåò
ñÿ èç âûðàæåíèÿ

С
(i, j)

 = Ue
бал(i, j) 

/ В
бал(i, j) 

, %.                                                                      (14)

Øèðèíà ðóäíîé çîíû âàðèàíòà i áîðòî
âîãî ñîäåðæàíèÿ óðàíà è âàðèàíòà  j ïîðîä
íîãî ïðîïëàñòêà, âêëþ÷àåìîãî â êîíòóð ïîä
ñ÷åòà çàïàñîâ, âû÷èñëÿåòñÿ ïî ôîðìóëå

Z
(i, j) 

= Z
баз

 * К
z (i, j)

, м,                                                                       (15)

ãäå Z
баз 

– øèðèíà ðóäíîé çîíû ñ çàïàñàìè, 
ðàññ÷èòàííûìè  ïî áàçîâûì êîíäèöèÿì 
(ÃÊÇ), ì;  

К
z (i, j)

 – êîýôôèöèåíò îòíîøåíèÿ øèðèíû 
ðóäíîé çîíû (i, j)  âàðèàíòà ýêñïëóàòàöèîííûõ 
êîíäèöèé ê  øèðèíå ðóäíîé çîíû, ðàññ÷èòàí
íîé  ïî áàçîâûì êîíäèöèÿì, ä. åä.

Âåðòèêàëüíûé ðàçìàõ  îðóäåíåíèÿ âà
ðèàíòà i áîðòîâîãî ñîäåðæàíèÿ óðàíà è âàðè
àíòà  j ïîðîäíîãî ïðîïëàñòêà, âêëþ÷àåìîãî 
â êîíòóð ïîäñ÷åòà çàïàñîâ, îïðåäåëÿåòñÿ ïî 
ôîðìóëå 

Н
(i, j) 

= Н
баз

 * К
h (i, j)

, м,                                                                           (16)

ãäå Н
баз

 – ðàçìàõ îðóäåíåíèÿ ïî âåðòèêàëè â  
ýêñïëóàòàöèîííîì áëîêå, ðàññ÷èòàííûé  ïî 
áàçîâûì êîíäèöèÿì, ì;  

К
h (i, j)

 – âåëè÷èíà  îòíîøåíèÿ  ðàçìà
õà îðóäåíåíèÿ ïî âåðòèêàëè (i,j)  âàðèàí
òà ýêñïëóàòàöèîííûõ êîíäèöèé ê ðàçìàõó 
îðóäåíåíèÿ ïî âåðòèêàëè ïî áàçîâûì êîí
äèöèÿì, ä. åä.
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Ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà çàïà
ñîâ, ïîäñ÷èòàííûõ ïî èçìåíÿþùèìñÿ êîí
äèöèÿì. Îöåíêó çàïàñîâ, ðàññ÷èòàííûõ ïî 
âàðèàíòàì ýêñïëóàòàöèîííûõ êîíäèöèé, 
ïðåäëàãàåòñÿ ïðîâîäèòü ïî êðèòåðèþ «ìàê
ñèìóìà ïðèáûëè ñ 1 ò ïîãàøåííûõ áàëàíñî
âûõ çàïàñîâ»6  [4; 9] 

,, (17)

ãäå С – ñðåäíåå ñîäåðæàíèå óðàíà â áàëàíñî
âîé ðóäå, %;

Ц
б 
– öåíà 1 êã óðàíà íà ëîíäîíñêîé áèðæå 

ìåòàëëîâ, òûñ. ð.;
И

о
 – ñêâîçíîé êîýôôèöèåíò èçâëå÷åíèÿ 

óðàíà ïðè îáîãàùåíèè è ïåðåðàáîòêå, ä. åä.;
С

б
 – ïîëíàÿ ñåáåñòîèìîñòü äîáû÷è 

òðàíñïîðòà îáîãàùåíèÿ è ïåðåðàáîòêè, òûñ. ð.;
Е

н
 – ó÷åòíàÿ ñòàâêà áàíêà, ä. åä.;

К – êàïèòàëüíûå âëîæåíèÿ íà 1 ò áàëàíñî
âûõ çàïàñîâ, òûñ. ð.;

З
р
 – çàòðàòû íà äåòàëüíóþ ðàçâåäêó1 ò áà

ëàíñîâûõ çàïàñîâ, òûñ. ð.;
К

н
 – êîýôôèöèåíò èçâëå÷åíèÿ óðàíà èç 

íåäð, ä. åä.
Ó÷èòûâàÿ óñòàíîâëåííóþ îòðàñëåâóþ 

öåíó íà ãîòîâóþ ïðîäóêöèþ óðàíîäîáûâàþ

6 Îâñåé÷óê Â. À. Ôîðìèðîâàíèå ñûðüåâîé áàçû óðàíîäîáûâàþùåãî ïðåäïðèÿòèÿ â óñëîâèÿõ ðûíî÷íîé ýêîíîìèêè: 
äèñ. … äðà òåõí. íàóê: 25.00.22.– Ì.: ÂÍÈÏÈÏðîìòåõíîëîãèÿ, 1997.

ùåãî ïðîèçâîäñòâà,  ïðèíèìàåì äèàïàçîí 
ðàñ÷åòíîé öåíû 30...60 $.  

Ïðèìåð ïîäñ÷åòà çàïàñîâ ïðèâåäåí â 
òàáëèöå äëÿ öåíû ãîòîâîé ïðîäóêöèè 60 $/êã 
óðàíà.

Çàâèñèìîñòè îñíîâíûõ ïàðàìåòðîâ ïîä
ñ÷åòà çàïàñîâ ðóäû: ìîùíîñòè ðóäíûõ òåë, 
ñðåäíåãî ñîäåðæàíèÿ  óðàíà ïî ïîäñ÷åòíûì 
áëîêàì,   çàïàñîâ ðóäû è ìåòàëëà  îò èçìå
íÿþùèõñÿ áîðòîâîãî ñîäåðæàíèÿ è âåëè÷èíû 
ïðîñëîÿ ïóñòûõ ïîðîä â êîíòóðå ðóäíîãî òåëà 
ïðåäñòàâëåíû íà ïðèìåðå ðàñ÷åòà âàðèàíòîâ 
çàïàñîâ äëÿ öåíû 1 êã óðàíà â çàêèñèîêèñè 
ïî 60 $ íà ðèñ.  1…3.

Êàê âèäíî èç òàáëèöû è ðèñ. 1…3, çíà
÷èòåëüíîå âëèÿíèå íà èçìåíåíèå îñíîâíûõ 
ïàðàìåòðîâ çàïàñîâ îêàçûâàåò èçìåíåíèå  
áîðòîâîãî ñîäåðæàíèÿ, â òî æå âðåìÿ èç
ìåíåíèå âåëè÷èíû ïîðîäíîãî ïðîïëàñòêà, 
âêëþ÷àåìîãî â êîíòóð ïîäñ÷åòà çàïàñîâ, 
îêàçûâàåò ãîðàçäî ìåíüøåå âëèÿíèå. Ðå
çóëüòàòû ðàñ÷åòà âàðèàíòîâ çàïàñîâ [10; 11] 
ïîêàçàëè, ÷òî îïòèìàëüíûìè ÿâëÿþòñÿ çàïà
ñû, ïîäñ÷èòàííûå ïî áîðòîâîìó ñîäåðæàíèþ 
óðàíà â 0,050 % è 3 ì ïîðîäíûõ âêëþ÷åíèé â 
ðóäíûé êîíòóð. 

Ðèñ.1. Çàâèñèìîñòü ìîùíîñòè ðóäíîãî òåëà  îò âåëè÷èíû áîðòîâîãî ñîäåðæàíèÿ óðàíà è 
ìîùíîñòè ïðîñëîÿ ïóñòûõ ïîðîä (1,2,3 ì), âêëþ÷àåìûõ â êîíòóð ðóäíîãî òåëà /

Fig. 1. Dependence of the ore body power on the value of the onboard uranium content and the 
power of the layers of empty rocks (1,2,3 m) included in the contour of the ore body
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Ðèñ. 2. Çàâèñèìîñòü ñðåäíåãî ñîäåðæàíèÿ ïî áëîêó   îò âåëè÷èíû áîðòîâîãî ñîäåðæàíèÿ óðà
íà è ìîùíîñòè ïðîñëîÿ ïóñòûõ ïîðîä (1,2,3 ì), âêëþ÷àåìûõ â êîíòóð ðóäíîãî òåëà /

Fig. 2. Dependence of the average content of the block on the value of the onboard uranium 
content and the thickness of the layers of empty rocks (1,2,3 m) included in the contour 

of the ore body

Ðèñ. 3. Çàâèñèìîñòü çàïàñîâ ðóäû ïî áëîêó   îò âåëè÷èíû áîðòîâîãî ñîäåðæàíèÿ óðàíà è 
ìîùíîñòè ïðîñëîÿ ïóñòûõ ïîðîä (1,2,3 ì), âêëþ÷àåìûõ â êîíòóð ðóäíîãî òåëà / 

Fig. 3. Dependence of ore reserves in the block on the value of the onboard uranium content and 
the thickness of the layers of empty rocks (1,2,3 m) included in the contour of the ore body

Îöåíêà çàïàñîâ  ïðåäñòàâëåíà íà ðèñ. 47 
[7; 8]. Êàê âèäíî èç ðèñ. 4, ðåíòàáåëüíàÿ ðàç
ðàáîòêà çàïàñîâ ìåñòîðîæäåíèé Ñòðåëüöîâ
ñêîãî ðóäíîãî ïîëÿ âîçìîæíà ëèøü ïðè öåíå 
íà óðàí â çàêèñüîêèñè â 60 $, ïðè ýòîì ðåí
òàáåëüíîñòü ñîñòàâèò 19,2 %.

Ñåáåñòîèìîñòü 1 êã óðàíà â çàêèñü – îêè
ñè, ïî îò÷åòíûì äàííûì ÏÀÎ ÏÏÃÕÎ, çà ïî
ñëåäíèå ãîäû ñîñòàâèëà â ñðåäíåì 54 $ ïðè 
öåíå íå áîëåå 40 $, ÷òî óêàçûâàåò íà óáûòî÷
íîñòü ïðîèçâîäñòâà.  

7 Ìåòîäè÷åñêèå ðåêîìåíäàöèè ïî ïðèìåíåíèþ êëàññèôèêàöèè çàïàñîâ. – Ì.: ÃÊÇ ÌÏÐ, 2005.
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Ðèñ. 4. Ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà çàïàñîâ / 
Fig. 4. Geological and economic assessment of reserves

Çàêëþ÷åíèå. Ïðåäëîæåííàÿ ìåòîäèêà 
ïåðåñ÷åòà çàïàñîâ ìåñòîðîæäåíèé ïðè èõ 
ãåîëîãîýêîíîìè÷åñêîé ïåðåîöåíêå ìîæåò 
çíà÷èòåëüíî óïðîñòèòü ýòîò ïðîöåññ áåç 

ïîòåðè êà÷åñòâà îöåíêè. Äàííàÿ ìåòîäèêà 
ïðèìåíèìà äëÿ ëþáîãî âèäà ìèíåðàëüíîãî 
ñûðüÿ.

Ñïèñîê ëèòåðàòóðû                                                                                              

1. Àðõèïîâà Í. À., Óñîâà Ò. Þ., Êàëèø Å. À., Êîìèí Í. Ô. Ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà ìèíåðàëü
íîñûðüåâûõ ðåñóðñîâ ðåäêèõ ìåòàëëîâ â ðàéîíàõ ôîðìèðîâàíèÿ öåíòðîâ ýêîíîìè÷åñêîãî ðàçâèòèÿ 
(ÖÝÐ) Ðîññèè ñ öåëüþ ïîâûøåíèÿ èõ èíâåñòèöèîííîãî ïîòåíöèàëà: îò÷åò î ÍÈÐ. Ì.: Èíñòèòóò ìèíåðàëî
ãèè, ãåîõèìèè è êðèñòàëëîõèìèè ðåäêèõ ýëåìåíòîâ, 2014. 884 ñ.

2. Ãåîðãèåâñêèé Á. Â. Ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà ïîèñêîâûõ îáúåêòîâ ïðè âûðàáîòêå ñòðà
òåãèè ãåîëîãîðàçâåäî÷íûõ ðàáîò // Ïðîáëåìû ýêîíîìèêè è óïðàâëåíèÿ íåôòåãàçîâûì êîìïëåêñîì. 
2017. ¹ 3. Ñ. 16.

3. Äûìî÷êèíà Ì. Ã., Êèñåëåâ Ï. Þ., Ïèñëåãèí Ì. Í., Êóçüìèí Ò. Ã., Ìóëëàãàëèåâ À. Ò. Ãåîëîãîýêîíî
ìè÷åñêàÿ îöåíêà ïðîåêòîâ: íàñòîÿùåå è áóäóùåå PROÍÅÔÒÜ // Ïðîôåññèîíàëüíî î íåôòè. 2018. ¹ 3. 
Ñ. 18–23.

4. Åâñååíêî Â. Â. Ñîâåðøåíñòâîâàíèå ìåõàíèçìîâ ïëàíèðîâàíèÿ ãåîëîãîðàçâåäî÷íûõ ðàáîò íà îñ
íîâå îïòèìèçàöèè çàòðàò. Òåêñò: ýëåêòðîííûé // Íàóêîâåäåíèå. 2017. Ò. 9, ¹ 2. URL: http://naukovedenie.
ru/PDF/75EVN217.pdf3 (äàòà îáðàùåíèÿ: 23.09.2021).

5. Ìóðàøîâ Ê. Þ., Âîëêîâ À. Â., Ïëàòý À. Í., Ïåòðîâ Â. À. Îöåíêà ãåîëîãîýêîíîìè÷åñêèõ ôàêòîðîâ 
ðàçâèòèÿ Ñåâåðíîãî Çàáàéêàëüÿ ñ èñïîëüçîâàíèåì ãåîèíôîðìàöèîííûõ òåõíîëîãèé // Ìîíèòîðèíã. Íàó
êà è òåõíîëîãèè. 2019. ¹ 3. Ñ. 36–42.

6. Îòðóáÿííèêîâ Ô. È., Áûõîâñêèé Ë. Ç., Òåìíîâ À. Â. Òåõíîëîãè÷åñêàÿ è ãåîëîãîýêîíîìè÷åñêàÿ ïå
ðåîöåíêà Áåëîçèìèíñêîãî è Áîëüøåòàãíèíñêîãî ìåñòîðîæäåíèé: îò÷åò î ÍÈÐ. Ì.: Âñåðîñ. íàó÷.èññëåä. 
èíò ìèíåðàëüíîãî ñûðüÿ èì. Í. Ì. Ôåäîðîâñêîãî, 2012. 3711 ñ.

7. Ïåòðîâ Â. À., Ïëàòý À. Í., Ðÿõîâñêèé Â. Ì. Ñîçäàíèå è ôîðìèðîâàíèå èíôðàñòðóêòóðû ïðîñòðàí
ñòâåííûõ äàííûõ ïî ìèíåðàëüíîñûðüåâûì ðåñóðñàì Çàáàéêàëüñêîãî êðàÿ // Ìîíèòîðèíã. Íàóêà è òåõíî
ëîãèè. 2017. ¹ 3. Ñ. 57–63.

8. Ñåðãååâ È. Á., Ëåáåäåâà Î. Þ., Åâñååíêî Â. Â., Áóðåíèíà È. Â., Ãàìèëîâà Ä. À. Óïðàâëåíèå ñòîè
ìîñòüþ èíâåñòèöèîííûõ ïðîåêòîâ â ðàçâåäêå è äîáû÷å ïîëåçíûõ èñêîïàåìûõ / ïîä ðåä. È. Á. Ñåðãååâà.  
Óôà: Íåôòåãàçîâîå äåëî, 2017. 197 ñ. 

9. Evseenko V. V. Economic justification of optimal exploration expenses in conditions of uncertainty // Scientific 
reports on resource Issues. 2016. Vol. 1.  Efficiency and Sustainability in the Mineral Industry – Innovations in 
Geology, Mining, Processing, Economics, Safety and Environmental Management. Ð. 479–484.

.



Âåñòíèê ÇàáÃÓ. 2021. Ò. 27. ¹ 10                                                                            Íàóêè î Çåìëå

24

References 

Èíôîðìàöèÿ îá àâòîðå Information about the author 

Îâñåé÷óê Âàñèëèé Àôàíàñüåâè÷, äð òåõí. íàóê,  ïðîôåññîð êàôåäðû ïîäçåìíîé ðàçðàáîòêè ìåñòîðîæäåíèé ïîëåç
íûõ èñêîïàåìûõ, Çàáàéêàëüñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, ã. ×èòà, Ðîññèÿ. Îáëàñòü íàó÷íûõ èíòåðåñîâ: ïîâûøå
íèå ýôôåêòèâíîñòè ðàçðàáîòêè ñêàëüíûõ ðóä óðàíîâûõ ìåñòîðîæäåíèé, ôèçèêîòåõíè÷åñêàÿ è ôèçèêîõèìè÷åñêàÿ 
ãåîòåõíîëîãèÿ
mks3115637@yandex.ru

Vasily Ovseychuk, doctor of engineering sciences, professor, Underground Mining department, Transbaikal State University, 
Chita, Russia. Sphere of scientific interests:  scientific substantiation and creation of new technologies of ore deposits mining

Äëÿ öèòèðîâàíèÿ 

10. Sergeev I. B.,Evseenko V. V., Lebedeva O. Y. PostCompletion Audits of Investment Projects in Mining 
Companies // Journal of Advanced Research in Law and Economics. 2017. No 4, vol. 8. P. 1301–1311.

11. Vallieres, D., Pelletier, P., Gaultier, P Technical report NI 43101; Òåêñò: ýëåêòðîííûé // Update 
on Niobec Expansion. 2013. December 10th, 305 p. URL: http://www.infomine.com/index/ pr/PB/39/92/
PB399298.PDF (äàòà îáðàùåíèÿ: 30.01.2015). 

1. Arkhipova N. A., Usova T. Yu., Kalish Ye. A., Komin N. F. Geologoekonomicheskaya otsenka mineralno
syriyevyh resursov redkih metallov v rayonah formirovaniya tsentrov ekonomicheskogo razvitiya (TSER) Rossii s 
tselyu povysheniya ih investitsionnogo potentsiala: otchet o NIR (Geological and economic assessment of mineral 
resources of rare metals in the regions of formation of economic development centers (CED) of Russia in order to 
increase their investment potential: report on the research). Moscow: Institute of Mineralogy, Geochemistry and 
Crystal Chemistry of Rare Elements, 2014. 884 p.

2. Georgiyevsky B. V. Problemy ekonomiki i upravleniya neftegazovym kompleksom (Problems of 
economics and management of the oil and gas complex), 2017, no. 3, ðp. 16.

3. Dymochkina M. G., Kiselev P. Yu., Pislegin M. N., Kuzmin T. G., Mullagaliyev A. T. Professionalno o nefti 
(Professionally about oil), 2018, no. 3, ðp. 18–23.

4. Yevseyenko V. V. Naukovedeniye (Science Studies), 2017, vol. 9, no. 2. Available at: http://naukovedenie.
ru/PDF/75EVN217.pdf3 (date of access: 23.09.2021). Text: electronic.

5. Murashov K. Yu., Volkov A. V., Plate A. N., Petrov V. A. Monitoring. Nauka i tekhnologii (Monitoring. 
Science and technology)? 2019, no. 3, ðð. 36–42.

6. Otrubyannikov F. I., Bykhovsky L. Z., Temnov A. V. Tehnologicheskaya i geologoekonomicheskaya 
pereotsenka Beloziminskogo i Bolshetagninskogo mestorozhdeniy: otchet o NIR (Technological and geological 
and economic reevaluation of the Beloziminsky and Bolshetagninsky deposit: report on the research). Moscow: 
AllRussian Scientific Research Institute of mineral raw materials named after N. M. Fedorovsky, 2012. 3711 p.

7. Petrov V. A., Plate A. N., Ryakhovsky V. M. Monitoring. Nauka i tekhnologii (Monitoring. Science and 
technology), 2017, no. 3, p. 57–63.

8. Sergeyev I. B., Lebedeva O. Yu., Yevseyenko V. V., Burenina I. V., Gamilova D. A. Upravleniye stoimostiyu 
investitsionnyh proyektov v razvedke i dobyche poleznyh iskopayemyh / pod red. I. B. Sergeyeva (Management 
of the cost of investment projects in exploration and production of minerals / ed. I. B. Sergeev). Ufa: Oil and Gas 
Business, 2017. 197 p.

9. Evseenko V. V. Scientific reports on resource Issues (Scientific reports on resource Issues), 2016, vol. 
1.  Efficiency and Sustainability in the Mineral Industry – Innovations in Geology, Mining, Processing, Economics, 
Safety and Environmental Management, ðð. 479–484.

10. Sergeev I. B.,Evseenko V. V., Lebedeva O. Y. Journal of Advanced Research in Law and Economics 
(Journal of Advanced Research in Law and Economics), 2017, no 4, vol. 8, ðð. 1301–1311.

11. Vallieres D., Pelletier P., Gaultier P. Update on Niobec Expansion (Update on Niobec Expansion). 
2013. December 10th, 305 p. Available at: http://www.infomine.com/index/pr/PB/39/92/PB399298.PDF (date 
access: 30.01.2021). Text: electronic.

Îâñåé÷óê Â. À. Ãåîëîãîýêîíîìè÷åñêàÿ îöåíêà çàïàñîâ ðóäíûõ óðàíîâûõ ìåñòîðîæäåíèé â óñëîâèÿõ ðûíî÷íîé ýêî
íîìèêè // Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. 2021. Ò. 27, ¹ 10. Ñ.15–24. DOI: 10.21209/2227
9245202127101524.

Ovseychuk V. Geological and economic assessment of ore uranium deposits in a market economy // Transbaikal State 
University Journal, 2021, vol. 27, no. 10, pp. 15–24. DOI: 10.21209/22279245202127101524.

Ñòàòüÿ ïîñòóïèëà â ðåäàêöèþ: 18.10.2021 ã.
Ñòàòüÿ ïðèíÿòà ê ïóáëèêàöèè: 22.11.2021 ã.


