
¹ ï/ï ?H/L Q NL R1 Rint Bmin dB

1 >50 >6 >43

2 ≤-97 ≤-97

3 >24 >68 ≤43

4 ≤24 ≤-68 ≤-97

5 ≤5 >24 >-97

6 ≤5 >4 ≤-97

7 ≤50 >2 >-97

8 ≤50 ≤24 >-97

9 ≤50 >5 >-97

10 ≤50 >5 >-97

¹ ïï Hmax Hmin ?H Top NL NLC Rint R1 R2 Bmin dB M0max M0min

1 <1099 <-123

2 >2372 <64 <118 <-123

3 >916 <2 <-123

4 >916 >56 <118

5 >2372 <0 >56

6 >1496 <2 <-226

7 <3 <0 <83

8 >1496 <3 <64

9 >2372 >1496 <3

10 <1099 >2 <64

ÕÀÐÀÊÒÅÐÍÛÅ ÃÅÎËÎÃÎ-ÃÅÎÔÈÇÈ×ÅÑÊÈÅ ÏÐÈÇÍÀÊÈ 
ÐÓÄÎÍÎÑÍÛÕ ÓÇËÎÂ ÊÀÂÊÀÇÀ È ÀËÒÀÉ-ÑÀßÍÑÊÎÃÎ ÐÅÃÈÎÍÀ

Ïàðàìåòðû Ïîðîãè äèñêðåòèçàöèè

Ðåãèîí Àëòàé-Ñàÿíñêèé Êàâêàç

Ìîðôîëîãè÷åñêèå ïàðàìåòðû

Ìàêñèìàëüíàÿ âûñîòà ðåëüåôà, (Hmax), ì 1740 2372 2642

Ìèíèìàëüíàÿ âûñîòà ðåëüåôà (Hmin), ì 509 916 290

Ðàçìàõ âûñîò ( ), ì?H 1099 1496 2050

Ãðàäèåíò ðåëüåôà ( )?H/L 28 51 -

ðàññòîÿíèå ìåæäó Hmax è Hmin (L), ì 38 -

Ãåîëîãè÷åñêèå ïàðàìåòðû

Ïëîùàäü ðûõëûõ ÷åòâåðòè÷íûõ ïîðîä (Q), % 10 30 25

Ïàðàìåòðû ñåòè ëèíåàìåíòîâ

Âûñøèé ðàíã ëèíåàìåíòà (HR) 1 1

×èñëî ëèíåàìåíòîâ â ïåðåñå÷åíèè (NL) 2 2

Ðàññòîÿíèå äî áëèæàéøåãî ëèíåàìåíòà 1-ãî ðàíãà (R1), êì 0 0

Òî æå äî ëèíåàìåíòà 2-ãî ðàíãà (R2), êì 83 26

Òî æå ä áëèæàéøåãî ïåðåñå÷åíèÿ (Rint), êì 64 -

×èñëî ëèíåàìåíòîâ â êðóãå ðàäèóñîì 30 êì 3 -

Ñî÷åòàíèÿ òèïîâ ðåëüåôà (Top) - -

Ãðàâèìåòðè÷åñêèå ïàðàìåòðû

Ìàêñèìàëüíîå çíà÷åíèå àíîìàëèè Áóãå (Bmax), ìÃàë -144 -55

Ìèíèìàëüíîå çíà÷åíèå àíîìàëèè Áóãå (Bmin), ìÃàë -225 -182 -100

Ìèí. ðàññò. ìåæäó ñîñåäíèìè èçîëèíèÿìè àíîìàëèè Áóãå, êðàòíûìè 
10 ìÃàë (dB), êì

55 -

Ïàðàìåòðû ìàãíèòíîãî ïîëÿ

Ìàêñèìàëüíîå çíà÷åíèå ìàãíèòíîãî ïîëÿ (M0max) 118 -

Ìèíèìàëüíîå çíà÷åíèå ìàãíèòíîãî ïîëÿ (M0min) -123 -

Èçìåíåíèå ìàãíèòíîãî ïîëÿ (M0dif) 200 332 220
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Öåëü ðàáîòû - îïðåäåëåíèå õàðàêòåðíûõ ãåîëîãî-ãåîôèçè÷åñêèõ ïðèçíàêîâ ìåñò ëîêàëèçàöèè êðóïíûõ 
ìåñòîðîæäåíèé ìåòàëëîâ íà Êàâêàçå è Àëòàé-Ñàÿíñêîì ðåãèîíå è âûÿâëåíèå íà èõ îñíîâå ïîòåíöèàëüíî 
ðóäîíîñíûõ ñòðóêòóð. Çàäà÷à ðåøàåòñÿ ìàòåìàòè÷åñêèìè ìåòîäàìè ðàñïîçíàâàíèÿ îáðàçîâ íà îñíîâå 
óñòàíîâëåííîé ðàíåå ñâÿçè ìåñòîðîæäåíèé ìåòàëëîâ ñ ìîðôîñòðóêòóðíûìè óçëàìè â ãîðíûõ ïîÿñàõ 
Ñðåäèçåìíîìîðüÿ [Ãîðøêîâ äð., 2004, 2006]. Â ýòèõ ðàáîòàõ èñïîëüçîâàëàñü èíôîðìàöèÿ î ìåñòîðîæäåíèÿõ 
ìåòàëëîâ, ïðåäñòàâëåííàÿ íà ìåòàëëîãåíè÷åñêèõ êàðòàõ, êîòîðûå â ðàçíûõ ñòðàíàõ ñîñòàâëåíû ïî ðàçëè÷íûì 
ïðèíöèïàì è õàðàêòåðèñòèêè ìåñòîðîæäåíèé íà ýòèõ êàðòàõ íå óíèôèöèðîâàíû. Ê íàñòîÿùåìó âðåìåíè ñîçäàíû 
ýëåêòðîííûå áàçû äàííûõ ìåñòîðîæäåíèé ìèðà, èñïîëüçîâàíèå êîòîðûõ ïîçâîëÿåò íà íîâîì êà÷åñòâåííîì 
óðîâíå èññëåäîâàòü êîððåëÿöèþ ðóäíûõ ìåñòîðîæäåíèé ñ ìîðôîñòðóêòóðíûìè óçëàìè. Â ðàáîòå èñïîëüçîâàíà 
ñîçäàííàÿ ïîä ðóêîâîäñòâîì Ä.Â.Ðóíäêâèñòà â Ãîñóäàðñòâåííîì ãåîëîãè÷åñêîì ìóçåå èì. Â.È.Âåðíàäñêîãî 
ÐÀÍ ýëåêòðîííàÿ áàçà äàííûõ êðóïíûõ è ñóïåðêðóïíûõ ìåñòîðîæäåíèé ìèðà [Ðóíäêâèñò è äð., 2004]. 
Èññëåäîâàíèå âêëþ÷àëî äâà ýòàïà. Ñíà÷àëà áûëî ïðîàíàëèçèðîâàíî ïîëîæåíèå êðóïíûõ ìåñòîðîæäåíèé 
ìåòàëëîâ â ëèíåàìåíòíî-áëîêîâîé ñòðóêòóðå èçó÷àåìîãî ðåãèîíà, êîòîðàÿ îïðåäåëåíà â ðåçóëüòàòå 
ìîðôîñòðóêòóðíîãî ðàéîíèðîâàíèÿ, âûïîëíåííîãî ñ èñïîëüçîâàíèåì ãåîëîãè÷åñêèõ, ãåîìîðôîëîãè÷åñêèõ 
äàííûõ è ìàòåðèàëîâ äèñòàíöèîííîãî çîíäèðîâàíèÿ Çåìëè. Óñòàíîâëåíà ñâÿçü êðóïíûõ è ñóïåðêðóïíûõ 
ìåñòîðîæäåíèé ìåòàëëîâ äëÿ êàæäîãî èç èññëåäóåìûõ  ðåãèîíîâ ñ óçëàìè ïåðåñå÷åíèÿ ëèíåàìåíòîâ. Íà 
âòîðîì ýòàïå ñ ïîìîùüþ àëãîðèòìà ðàñïîçíàâàíèÿ îáðàçîâ ÊÎÐÀ-3 [Ãåëüôàíä è äð., 1976] îïðåäåëåíû 
õàðàêòåðíûå ãåîëîãî-ãåîôèçè÷åñêèå è ãåîìîðôîëîãè÷åñêèå ïðèçíàêè óçëîâ, â êîòîðûõ ëîêàëèçîâàíû êðóïíûå 
ìåñòîðîæäåíèÿ ìåòàëëîâ. Îáó÷åíèå àëãîðèòìà ÊÎÐÀ-3 áûëî ïðîâåäåíî ïî äâóì âûáîðêàì. Âûáîðêó Ð 
(ðóäîíîñíûå óçëû) ñîñòàâëÿëè óçëû, â êîòîðûõ èçâåñòíû ìåñòîðîæäåíèÿ ìåòàëëîâ ðàññìàòðèâàåìûõ ðàçìåðîâ. 
Â âûáîðêó ÍÐ (íåðóäîíîñíûå óçëû) âêëþ÷àëèñü óçëû, â êîòîðûõ â íàñòîÿùåå âðåìÿ ìåñòîðîæäåíèÿ 

The purpose of the work is to determine the characteristic geological and geophysical features of the localization of large metal deposits in Caucasus and the Altai-Sayan 
region and to identify potentially ore-bearing structures on their basis. The problem is solved by mathematical methods of pattern recognition on the basis of the previously 
established relationship of metal dåðosits with morphostructural nodes in the mountain belts of the Mediterranean [Gorshkov et al. 2004, 2006]. In these works the 
information on metal deposits presented on metallogenic maps, which in different countries are made on different principles, was used, and the characteristics of deposits on 
these maps are not unified. To date, electronic databases of the world's deposits have been created, the use of which makes it possible to study the correlation of ore deposits 
with morphologically structured nodes at a new qualitative level. This work uses the data of electronic database of large and superlarge deposits of the world created under 
the guidance of [D.V.Rundquist in the Vernadsky State Geological Museum RAS Rundquist et al. 2004]. The research incuded two stages. First, the position of large metal 
deposits in the linearly-block structure of the study region was analyzed, which was determined as a result of morphostructural zoning, performed using geological, 
geomorphological data and Earth remote sensing materials. Linkage of large and superlarge metal deposits of the Altai-Sayan region and the Caucasus with the lineament 
crossing nodes has been established. At the second stage, with the help of the KORA-3 image recognition algorithm [Gelfand et al 1976], the characteristic of geological-
geaphysical and geomorphological features of the nodes localizing large metal deposits are determined. Training of the KORÀ-3 algorithm was carried out on two samples. 
The sample P (ore-bearing nodes) was composed of nodes in which the deðosits of metals of the considered sizes are known. The HP (non-metallic nodes) sample included 
nodes in which the deposits of the considered types and sizes are not known at present. Characteristical features of P and HP class nodes are determined by the KORA-3 

Àáñòðàêò

Ïîñòàíîâêà çàäà÷è ðàñïîçíàâàíèÿ ðóäîêîíòðîëèðóþùèõ óçëîâ àíàëîãè÷íà 
ïîñòàíîâêå çàäà÷è ðàñïîçíàâàíèÿ ìåñò çåìëòðÿñåíèé. Èçâåñòíûå ìåñòîðîæäåíèÿ 
àññîöèèðóþòñÿ ñ íåêîòîðûìè óçëàìè äàííîãî ðåãèîíà. Íåîáõîäèìî îïðåäåëèòü åñòü 
ëè äðóãèå óçëû, êîòîðûå ïî ñâîèì ãåîëîãî-ãåîôèçè÷åñêèì ïðèçíàêàì ñõîäíû ñ òåìè, 
ãäå óæå èçâåñòíû ìåñòîðîæäåíèÿ íóæíûõ ðàçìåðîâ. Äëÿ ýòîãî èñïîëüçóåòñÿ 
àëãîðèòì “Êîðà-3" (Ãåëüôàíä è äð., 1972). Íà ýòàïå îáó÷åíèÿ àëãîðèòì îïðåäåëÿåò 
õàðàêòåðíûå ïðèçíàêè êëàññîâ Ð è ÍÐ. Â äàííîì ñëó÷àå â îáó÷åíèå âîøëè 20 óçëîâ, 
â êîòîðûõ åñòü êðóïíûå èëè ñóïåðêðóïíûå ìåñòîðîæäåíèÿ ìåòàëëîâ. 
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Òàáëèöû ñ õàðàêòåðíûìè 
ïðèçíàêàìè  ðóäîíîñíûõ óçëîâ 
äëÿ Êàâêàçà (1) è Àëòàé-
Ñàÿíñêîãî ðåãèîíà (2).
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