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áùåå ñîñòîÿíèå îòå÷åñòâåí-
íûõ ìèíåðàëüíî-ñûðüåâûõ 

ðåñóðñîâ îïðåäåëÿåòñÿ òåì, ÷òî ïðî-
èñõîäèò èíòåíñèâíîå îáåäíåíèå ïðî-
ìûøëåííûõ çàïàñîâ ðóä ïðàêòè÷åñêè 
íà âñåõ ãîðíîðóäíûõ ïðåäïðèÿòèÿõ. 
Îñíîâíûìè ôàêòîðàìè óõóäøåíèÿ 
ìèíåðàëüíî-ñûðüåâîé áàçû ÿâëÿþòñÿ 
íå òîëüêî ñíèæåíèå ñîäåðæàíèÿ â ðó-
äàõ ìåòàëëîâ è ïîâûøåíèå â íèõ 
âðåäíûõ êîìïîíåíòîâ â ñëåäñòâèè îò-
ðàáîòêè áîëåå áîãàòûõ ðóä, íî è âîç-
ðàñòàíèå ïîêàçàòåëåé èçìåí÷èâîñòè 
êà÷åñòâà ðóä èç-çà ïðèñóòñòâèÿ â òåõ-
íîëîãè÷åñêîé ñõåìå ðóäíèêà ÿâëåíèÿ 
ãðàíóëîìåòðè÷åñêîé ñåãðåãàöèè. Ãðà-
íóëîìåòðè÷åñêàÿ ñåãðåãàöèÿ (ðèñ. 1) 
îñîáåííî ïðîÿâëÿåòñÿ â óñëîâèÿõ îò-
ðàáîòêè ìåñòîðîæäåíèé 
âêðàïëåííûõ ðóä, ãäå ñó-
ùåñòâóåò êîíòðàñòíîñòü 
ôèçèêî-ìåõàíè÷åñêèõ è êà-
÷åñòâåííûõ õàðàêòåðèñòèê 
â ìàññèâå ðóä è âìåùàþ-
ùèõ ïîðîä.  

Ñóùåñòâóþùàÿ ñòðóêòó-
ðà ìåñòîðîæäåíèé, ýêñ-
ïëóàòèðóåìûõ Íîðèëüñêè-
ìè ðóäíèêàìè, òàêîâà, ÷òî 
îñíîâíûå çàïàñû ïðåäñòàâ-
ëåíû áåäíûìè âêðàïëåí-
íûìè ðóäàìè, äîëÿ êîòî-

ðûõ ïî ìåðå âûåìêè áîãàòûõ ðóä âîç-
ðàñòàåò, ÷òî òðåáóåò ïîèñêà íîâûõ 
òåõíîëîãè÷åñêèõ ðåøåíèé â îáëàñòè 
äîáû÷è è îáîãàùåíèÿ ðóä. Â ýòèõ óñ-
ëîâèÿõ êîìïàíèÿ  îïðåäåëèëà êîì-
ïëåêñ àêòóàëüíûõ íàó÷íî-òåõíè÷åñêèõ 
ïðîáëåì, òðåáóþùèõ ïåðâîî÷åðåäíî-
ãî ðåøåíèÿ, ïåðâàÿ èç êîòîðûõ – ñîç-
äàíèå íà ðóäíèêàõ ñèñòåì ñòàáèëèçà-
öèè êà÷åñòâà äîáûòûõ ðóä. 

Â ïðîöåññå ãîðíûõ ðàáîò â øòàáå-
ëÿõ è áóíêåðàõ ïðè íàëè÷èè îáðàòíîé 
êîððåëÿöèîííîé çàâèñèìîñòè ìåæäó 
êðóïíîñòüþ ðóäíîé ìàññû è ñîäåðæà-
íèåì â íåé ìåòàëëà (ýòî îñîáåííî õà-
ðàêòåðíî äëÿ ñâèíöîâûõ ðóä) ïðîèñ-
õîäèò ñåãðåãàöèÿ áîãàòîé ìåòàëëîì 
ìåëî÷è îò îñòàëüíîé ìàññû. Ìåõàíèçì 

Î 

 
 
Ðèñ. 1. Ñõåìà ïðîöåññà ñåãðåãàöèè ðóäíîé ìàññû: à 
- â øòàáåëå, á – â áóíêåðå; 1 – çîíà ðóäíîé ìåëî÷è ñ âû-
ñîêèì ñîäåðæàíèåì ìåòàëëà; 2 – çîíà êðóïíîêóñêîâîé 
ìàññû, ñîñòîÿùàÿ èç áåäíîé ðóäû 
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ïðîöåññà ñåãðåãàöèè ñëåäóþùèé. Ðó-
äà, áóäó÷è áîëåå õðóïêîé, ÷åì âìå-
ùàþùèå ïîðîäû, äðîáèòñÿ íà ìåíåå 
êðóïíûå êóñêè, ÷àñòè÷íî ïðåâðàùàÿñü 
â ìåëî÷ü, ñîäåðæàùóþ íàèáîëåå âû-
ñîêèé ïðîöåíò ìåòàëëà. Êðóïíûå, â 
îñíîâíîì ïîðîäíûå êóñêè ñêàòûâàþò-
ñÿ â ïåðèôåðèéíóþ ÷àñòü íàñûïè (íà-
âàëà), à ìåëêèå îñòàþòñÿ â âåðõíåé åå 
çîíå, â öåëîì óâåëè÷èâàÿ íåîäíîðîä-
íîñòü ãîðíîé ìàññû ïî âñåìó åå îáú-
åìó. Ñîçäàåòñÿ ñóùåñòâåííîå îòëè÷èå 
îáùåãî óðîâíÿ òåõíîëîãè÷åñêîé èç-
ìåí÷èâîñòè ïîêàçàòåëåé êà÷åñòâà 
ðóäíîé ìàññû îò îæèäàåìîãî, ÷òî íå-
îáõîäèìî ó÷èòûâàòü ïðè ïðîãíîçèðî-
âàíèè.  

Óñòîé÷èâàÿ ñòàòèñòè÷åñêàÿ çàêî-
íîìåðíîñòü âûÿâëåíà íà ìíîãèõ ìå-
ñòîðîæäåíèé, êîãäà êà÷åñòâåííûå ïî-
êàçàòåëè ìåëêèõ ôðàêöèé ìèíåðàëü-
íîãî ñûðüÿ çíà÷èòåëüíî îòëè÷àþòñÿ 
îò ñîîòâåòñòâóþùèõ õàðàêòåðèñòèê â 
êðóïíûõ êëàññàõ.  

Äëÿ èçó÷åíèÿ âëèÿíèÿ ïðîöåññà 
ñåãðåãàöèè íà êà÷åñòâåííûå ïîêàçà-

òåëè ðóäû áûëè ïðîâåäåíû, íåïî-
ñðåäñòâåííî â ðóäíèêå, ñïåöèàëüíûå 
ïðîèçâîäñòâåííûå èññëåäîâàíèÿ ðó-
äîïîòîêà, êîòîðûå áûëè âûïîëíåíû â 
îñíîâíûõ óçëàõ òåõíîëîãè÷åñêîé ñõå-
ìû ðóäíèêà «Çàïîëÿðíûé». Ñõåìà îò-
áîðà ïðîá â ïåðèîä ýêñïåðèìåíòà 
âêëþ÷àëà â ñåáÿ: ïîâàãîííîå îïðîáî-
âàíèå êàæäîãî ñîñòàâà ðóäû ïî ãîðè-
çîíòàì +90 ì è +45 ì; îïðîáîâàíèå 
ðóäû èç êîâøà ÏÄÌ ïî ãîðèçîíòó 
+140 ì; ïî÷àñîâîå îïðîáîâàíèå ðóäû 
ïðè ïîäà÷å íà îáîãàòèòåëüíóþ ôàá-
ðèêó ÍÎÔ. Çà âðåìÿ ïðîâåäåíèÿ íà-
áëþäåíèé ÷åðåç îòêàòî÷íûå ãîðíûå 
âûðàáîòêè ïðîøëî 3,7 òûñ. ò ðóäû. 
Ðàñïðåäåëåíèå ñîäåðæàíèå íèêåëÿ ïî 
ðåçóëüòàòàì îïðîáîâàíèÿ ïî ãîðèçîí-
òàì +140, +90 è +45 ì ïðåäñòàâëåíî 
íà ðèñ.2.  

Â ðåçóëüòàòå ðàñ÷åòîâ áûëî óñòà-
íîâëåíî, ÷òî ñðåäíåêâàäðàòè÷íîå îò-
êëîíåíèå ñîäåðæàíèÿ ìåäè è íèêåëÿ 
â ðóäíîì ìàññèâå ïðè áîðîçäîâîì 
îïðîáîâàíèè ïî âåíòèëÿöèîííîìó 
îðòó №71 ãîðèçîíòà +140 ì è êâåð-

 
 
Ðèñ. 1. Ðàñïðåäåëåíèå ñîäåðæàíèÿ íèêåëÿ ïðè îïðîáîâàíèè íà ãîðèçîíòàõ +140, 
+90 è +45 ì 
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øëàãó №1 ãîðèçîíò +90 ì íà 17-30 % 
ìåíüøå ÷åì, â ðóäå ïîñòóïàþùåé â 
âàãîíû ïîñëå äîáû÷íûõ ðàáîò íà îò-
êàòî÷íûå ãîðèçîíòû +90 è +45 ì. 
Ýòî ïðîèñõîäèò çà ñ÷åò ïðèíÿòîé 
òåõíîëîãèè äîáû÷íûõ ðàáîò íà ðóä-
íèêå «Çàïîëÿðíûé», à èìåííî çà ñ÷åò 
ñèñòåìû ðàçðàáîòêè ñ ïðèíóäèòåëü-
íûì îáðóøåíèåì ðóäû è âìåùàþùèõ 
ïîðîä, êîòîðàÿ ïðåäóñìàòðèâàåò êî-
ýôôèöèåíò ïîòåðü è ðàçóáîæèâàíèÿ 
îò 20 äî 25 %. 

Â ñâîþ î÷åðåäü ñðåäíåêâàäðàòè÷-
íîå îòêëîíåíèå ñîäåðæàíèÿ ìåäè è 
íèêåëÿ â ðóäå, ïîñòóïàþùåé íà Íî-
ðèëüñêóþ îáîãàòèòåëüíóþ ôàáðèêó 
ìåíüøå, ÷åì â ðóäå ïîñòóïàþùåé â 
âàãîíû 20-32 %, òî åñòü ñîäåðæàíèå 
ìåòàëëîâ â òîâàðíîé ðóäå ïðè äîñ-
òàâêå, ïåðåïóñêå ïî ðóäîñïóñêàì è 
òðàíñïîðòèðîâêå íà ðóäíèêå ìåíÿåò-
ñÿ ÷àùå, ÷åì â òîâàðíîé ðóäå êîòîðóþ 
òðàíñïîðòèðóþò â âàãîíàõ ïî Âîñòî÷-
íîé øòîëüíå â ïðèåìíûé áóíêåð ìåë-
êîãî äðîáëåíèÿ ÍÎÔ. Îòñþäà ñëåäóåò, 
÷òî â ïðîöåññå òðàíñïîðòèðîâêè ðóäû 
íà ðóäíèêå «Çàïîëÿðíûé» ïðîèñõîäèò 
ñòàáèëèçàöèÿ ðóäíîé ìàññà â îòäåëü-
íûõ çâåíüÿõ òåõíîëîãè÷åñêîé öåïî÷êè. 
Â ðåçóëüòàòå íàáëþäåíèé ïîëó÷åíû ðå-
àëüíûå çíà÷åíèÿ ñðåäíåêâàäðàòè÷íîãî 
îòêëîíåíèÿ êà÷åñòâà ðóäû è îïðåäå-
ëåíû êîýôôèöèåíòû óñðåäíåíèÿ ìå-
æäó ãîðèçîíòàìè +140 è +90 ì, à 
òàêæå ìåæäó +90 è +45 ì, êîòîðûå 
ñîñòàâèëè 0,77 è 0,64. Ïðè ýòîì îá-
ùèé êîýôôèöèåíò óñðåäíåíèÿ â öåïè 
«òðàíñïîðò ðóäû ïî ãîðèçîíòó +140 ì 

– ðóäîñïóñê - òðàíñïîðò ïî ãîðèçîíòó 
+90 ì – ðóäîñïóñê - òðàíñïîðò ïî ãî-
ðèçîíòó +45 ì äî ïîäçåìíîãî áóíêå-
ðà» ñîñòàâèë 0,49.  

Òàêèì îáðàçîì, ðåçóëüòàòû ïðî-
ìûøëåííîé îöåíêè óñðåäíÿþùåé 
ñïîñîáíîñòè òåõíîëîãè÷åñêîé öåïè 
ðóäíèêà «Çàïîëÿðíûé» ïîêàçûâàþò íà 
âîçìîæíîå íàëè÷èå â òåõíîëîãè÷å-
ñêîé ñõåìå ðóäíèêà ãðàíóëîìåòðè÷å-
ñêîé ñåãðåãàöèè êà÷åñòâà ðóäû. Â 
ñëó÷àå ïîäòâåðæäåíèÿ ýòîãî ÿâëåíèÿ, 
äëÿ îáåñïå÷åíèÿ îäíîðîäíîãî ñîñòàâà 
ðóäû â ðóäíèêå «Çàïîëÿðíûé», âîç-
íèêíåò íåîáõîäèìîñòü ðàçðàáîòêè 
ñïåöèàëüíûõ òåõíîëîãè÷åñêèõ è îðãà-
íèçàöèîííî-òåõíè÷åñêèõ ìåðîïðèÿ-
òèé äëÿ åё ìàêñèìàëüíîé íåéòðàëèçà-
öèè, à òàêæå ðàçðàáîòêè ñèñòåìû ñòà-
áèëèçàöèè êà÷åñòâà ðóä äëÿ ïîäçåì-
íîãî ðóäíèêà, ðàçðàáàòûâàþùåãî 
áåäíûå ìåäíî-íèêåëåâûå ðóäû ñ âû-
ñîêèì çíà÷åíèåì ïîêàçàòåëÿ èçìåí÷è-
âîñòè. Íàèáîëåå ýôôåêòèâíûìè 
ñðåäñòâàìè äëÿ ñòàáèëèçàöèè êà÷åñò-
âà äîáûòûõ ðóä ÿâëÿþòñÿ ñïåöèàëü-
íûå ãîðíîòåõíè÷åñêèå ñîîðóæåíèÿ, 
âûïîëíÿåìûå â ïîäçåìíîì ïðîñòðàí-
ñòâå èëè íà çåìíîé ïîâåðõíîñòè. Ýòè 
ñîîðóæåíèÿ äåëÿòñÿ íà áóíêåðíûå è 
øòàáåëüíûå. Â ñâîþ î÷åðåäü, êàæäûé 
èç ýòèõ òèïîâ èìååò ìíîæåñòâî âàðè-
àíòîâ, ðàçëè÷àþùèõñÿ ñâîåé êîíñòðóê-
öèåé, ïîðÿäêîì óêëàäêè è âûãðóçêè 
ðóäíîé ìàññû è, ñîîòâåòñòâåííî, ñìå-
ñèòåëüíîé ñïîñîáíîñòüþ. Äëÿ îáîèõ 
òèïîâ ñìåñèòåëåé õàðàêòåðíû ñâîè 
âçàèìíûå äîñòîèíñòâà è íåäîñòàòêè.  
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INVESTIGATION OF THE PROCESS OF SEGREGATION OF POOR  
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The article is written in result of the implementation of the special industrial research of ore-flow at the 
Zapolyarny mine, on the basis of design data the estimation of the state of technological variability poor quality 
copper-Nickel ores and revealed phenomenon texture segregation of ore quality. 

Given invert correlation of particle size and metal content (which is specifically indicative of lead ore), seg-
regation of metal-rich ore fines and the rest bulk takes place in ore stockpiles and bins accumulated in the 
course of mining.  

From observations, actual data on mean-square deviation of ore quality are obtained and ore blending coefficients 
per ore horizons are determined.  

Commercial evaluation of blending capacity of process flows in Zapolyarny Mine displays feasibility of 
granulometric segregation of ore.  
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ìåí÷èâîé âíåøíåé ñðåäû âîçìîæíî ïîñðåäñòâîì èçìåíåíèÿ ïîðÿäêà è ðåæèìîâ îòðàáîòêè òåõíîëîãè-
÷åñêèõ áëîêîâ íà îñíîâå ñîçäàíèÿ ðàöèîíàëüíîé ñòðóêòóðû ïðîèçâîäñòâåííûõ ðåçåðâîâ. 

Êëþ÷åâûå ñëîâà: óãîëüíûé ðàçðåç, ôàêòîðû ýôôåêòèâíîñòè, ïðîèçâîäñòâåííûå ðåçåðâû, ðåæèì è 
ïîðÿäîê âåäåíèÿ ãîðíûõ ðàáîò 

 
GROUNDING OF DIRECTIONS OF DEVELOPMENT AND SCHEDULE  
OF MINING IN COAL PITS UNDER CONDITIONS OF CHANGING  
ENVIRONMENT 
Kanzychakov Sergey V., Director of coal pit department of Suek-Kuzbass, JSK  (Leninsk –Kuznetsk city) 
The article discloses the factors that have the defining influence on the efficiency of coal pit. The main 

ones are the overburden coal ratio, the complexity of the conditions of mining, coal quality, availability of sup-
plies, load-carrying transport works in mining, the possible intensity of mining. It was determined that the sup-
port of the efficiency of coal pits under conditions of changing environment is possible by changing the order 
and schedule of technological units’ mining on the basis of rational structure of production reserves. 

Key words: coal pit, the factors of efficiency, production reserves, schedule and order of mining. 


