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ä‡Í ËÁ‚ÂÒÚÌÓ, ·Î‡„ÓÓ‰Ì˚È ÓÔ‡Î fl‚ÎflÂÚÒfl ‰‡-
„ÓˆÂÌÌÓÈ ‡ÁÌÓ‚Ë‰ÌÓÒÚ¸˛ Ó·¯ËÌÓ„Ó ÒÂÏÂÈÒÚ‚‡
‡ÏÓÙÌ˚ı Ë ÒÎ‡·Ó ‡ÒÍËÒÚ‡ÎÎËÁÓ‚‡ÌÌ˚ı ÏËÌÂ-
‡ÎÓ‚ ‚Ó‰ÌÓ„Ó ÍÂÏÌÂÁÂÏ‡. éÌ Ó·Î‡‰‡ÂÚ ı‡‡Í-
ÚÂÌÓÈ Ë„ÓÈ ˆ‚ÂÚ‡ ‚ ‡ÁÎË˜Ì˚ı ˜‡ÒÚflı ‚Ë‰ËÏÓÈ
Ó·Î‡ÒÚË ÒÔÂÍÚ‡, ÔÓÎÛ˜Ë‚¯ÂÈ Ì‡Á‚‡ÌËÂ “ÓÔ‡ÎÂÒ-
ˆÂÌˆËfl”. ç‡ ÔËÏÂÂ ˝ÍÁÓ„ÂÌÌ˚ı ·Î‡„ÓÓ‰Ì˚ı
ÓÔ‡ÎÓ‚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÓÔ‡ÎÂÒˆÂÌˆËfl ‚ÓÁÌËÍ‡ÂÚ
‚ ÂÁÛÎ¸Ú‡ÚÂ ‰ËÙ‡ÍˆËË Ò‚ÂÚ‡ Ì‡ ÔÓÒÚ‡ÌÒÚ‚ÂÌ-
ÌÓÈ Â¯ÂÚÍÂ, Ó·‡ÁÓ‚‡ÌÌÓÈ ˜‡ÒÚËˆ‡ÏË ÍÂÏÌÂÁÂ-
Ï‡ ¯‡ÓÓ·‡ÁÌÓÈ ÙÓÏ˚. ùÚË ˜‡ÒÚËˆ˚ Ó‰ÌÓÓ‰-
Ì˚ ÔÓ ‡ÁÏÂÛ, ÛÔÓfl‰Ó˜ÂÌ˚ ÔÓ Á‡ÍÓÌÛ „‡ÌÂˆÂÌ-
ÚËÓ‚‡ÌÌÓÈ ÍÛ·Ë˜ÂÒÍÓÈ ÛÔ‡ÍÓ‚ÍË Ë ÒÓÁ‰‡˛Ú
Ò‚ÓÂÓ·‡ÁÌÛ˛, ıÓÓ¯Ó ÛÁÌ‡‚‡ÂÏÛ˛ Ì‡ÌÓÒÚÛÍÚÛ-
Û ·Î‡„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡ [1, 2]. 

çÂÒÏÓÚfl Ì‡ ÚÓ ̃ ÚÓ ÓÍÓÎÓ 95% Ó·˙ÂÏ‡ ·Î‡„ÓÓ‰-
ÌÓ„Ó ÓÔ‡Î‡ ‰Ó·˚‚‡ÂÚÒfl ËÁ ‰Â‚ÌËı ÍÓ ‚˚‚ÂÚË‚‡-
ÌËfl (˝ÍÁÓ„ÂÌÌ˚Â ÏÂÒÚÓÓÊ‰ÂÌËfl), ‚Ó ÏÌÓ„Ëı ‡ÈÓ-
Ì‡ı ÏË‡ ËÁ‚ÂÒÚÌ˚ Ë „Ë‰ÓÚÂÏ‡Î¸Ì˚Â (˝Ì‰Ó„ÂÌ-
Ì˚Â) Â„Ó ÏÂÒÚÓÓÊ‰ÂÌËfl, Ò‚flÁ‡ÌÌ˚Â Ò ‚ÛÎÍ‡ÌËÚ‡ÏË.
éÌË ÌÂ ËÏÂ˛Ú ·ÓÎ¸¯Ó„Ó Ô‡ÍÚË˜ÂÒÍÓ„Ó ÁÌ‡˜ÂÌËfl,
ÌÓ ‚˚Á˚‚‡˛Ú ËÌÚÂÂÒ ‚ „ÂÌÂÚË˜ÂÒÍÓÏ ÓÚÌÓ¯ÂÌËË.
é‰Ì‡ÍÓ „Ë‰ÓÚÂÏ‡Î¸Ì˚Â ÓÔ‡Î˚ ËÒÒÎÂ‰Ó‚‡Ì˚ fl‚ÌÓ
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ, ‡ fl‰ Ëı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÌÂ ËÁÛ˜ÂÌ ‰Ó
ÒËı ÔÓ. Ç ˜‡ÒÚÌÓÒÚË, ˝ÚÓ ÓÚÌÓÒËÚÒfl Í Ì‡ÌÓÒÚÛÍÚÛ-
Â Ë ËÒÚËÌÌ˚Ï Ô‡‡ÏÂÚ‡Ï ÒÂ‰˚ Ó·‡ÁÓ‚‡ÌËfl
ÌÂÍÓÚÓ˚ı ‡ÁÌÓ‚Ë‰ÌÓÒÚÂÈ ·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚.

Ç 80-ı „Ó‰‡ı ÔÓ¯ÎÓ„Ó ÒÚÓÎÂÚËfl Ì‡ ÒÂ‚ÂÂ
èËÏÓ¸fl ‚ ËÁÏÂÌÂÌÌ˚ı ÔÓÁ‰ÌÂÏÂÎÓ‚˚ı ‡Ì‰ÂÁË-
Ú‡ı ÒÂ‚ÂflÌÒÍÓÈ Ò‚ËÚ˚ ·˚ÎÓ Ó·Ì‡ÛÊÂÌÓ ÔÓfl‚-
ÎÂÌËÂ ·Î‡„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡, ÔÓÎÛ˜Ë‚¯ÂÂ Ì‡Á‚‡ÌËÂ
ê‡‰ÛÊÌÓÂ (ËÒ. 1). ç‡ÏË ·˚ÎË ÔÓ‚Â‰ÂÌ˚ ËÒÒÎÂ‰Ó-
‚‡ÌËfl Ì‡ÌÓÛÓ‚ÌÂ‚ÓÈ (10
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 Ï) ÒÚÛÍÚÛ˚ ·Î‡„Ó-
Ó‰ÌÓ„Ó ÓÔ‡Î‡ ˝ÚÓ„Ó ÏÂÒÚÓÓÊ‰ÂÌËfl Ì‡ ‡ÚÓÏÌÓ-ÒË-
ÎÓ‚ÓÏ ÒÍ‡ÌËÛ˛˘ÂÏ ÏËÍÓÒÍÓÔÂ “Solver” ÙËÏ˚
NT-MDT („. áÂÎÂÌÓ„‡‰). èË ËÁÛ˜ÂÌËË Ó·˘ÂÈ Ì‡-
ÌÓÒÚÛÍÚÛ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ Í‡ÌÚÂÎË‚Â˚ Ï‡ÍË
NSG01 c ‡‰ËÛÒÓÏ Á‡ÍÛ„ÎÂÌËfl ÓÒÚËfl 10 ÌÏ Ë Â-
ÁÓÌ‡ÌÒÌÓÈ ˜‡ÒÚÓÚÓÈ 190–325 ÍÉˆ, ‡ ‰Îfl ËÒÒÎÂ‰Ó‚‡-

ÌËfl ‰ÂÚ‡ÎÂÈ ÒÚÓÂÌËfl Ì‡ÌÓËÌ‰Ë‚Ë‰Ó‚ – Í‡ÌÚÂÎË-
‚Â˚ Ï‡ÍË NSG10_DLC Ò ‡‰ËÛÒÓÏ Á‡ÍÛ„ÎÂÌËfl
ÓÒÚËfl 1–3 ÌÏ Ë ÂÁÓÌ‡ÌÒÌÓÈ ˜‡ÒÚÓÚÓÈ 115–
190 ÍÉˆ. ä‡ÎË·Ó‚ÍÛ ÔË·Ó‡ Ë ÓÚ‡·ÓÚÍÛ ÏÂ-
ÚÓ‰ËÍË Ò˙ÂÏÍË ÔÓ‚Ó‰ËÎË Ì‡ Ï‡ÚËˆÂ ÒËÌÚÂÚË-
˜ÂÒÍÓ„Ó ÓÔ‡Î‡. ÑÎfl Ò‡‚ÌÂÌËfl ËÒÔÓÎ¸ÁÓ‚‡Ì˚
Ó·‡Áˆ˚ ÔËÓ‰ÌÓ„Ó ‡‚ÒÚ‡ÎËÈÒÍÓ„Ó ·Î‡„ÓÓ‰-
ÌÓ„Ó ÓÔ‡Î‡. äÓÏÂ ÚÓ„Ó, ·˚ÎË ÔÓ‚Â‰ÂÌ˚
ÒÚÛÍÚÛÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl Ì‡ ÂÌÚ„ÂÌÓ‚ÒÍËı ‰Ë-
Ù‡ÍÚÓÏÂÚ‡ı Ñêéç-3 Ë D8 DISCOVER (ÏÓÌÓ-
ıÓÏ‡ÚËÁËÓ‚‡ÌÌÓÂ Cu

 

K

 

α

 

-ËÁÎÛ˜ÂÌËÂ).

àÒÒÎÂ‰Ó‚‡ÎËÒ¸ Í‡Í Ò‚ÂÊËÂ, ÌÂ ÔÓ‰‚Â„‡‚¯ËÂÒfl
ÌËÍ‡ÍÓÈ ÔÂ‰‚‡ËÚÂÎ¸ÌÓÈ Ó·‡·ÓÚÍÂ ÒÍÓÎ˚, Ú‡Í Ë
ÔÓÎËÓ‚‡ÌÌ˚Â ÔÓ‚ÂıÌÓÒÚË, ÔÂ‰‚‡ËÚÂÎ¸ÌÓ ÔÓ-
Ú‡‚ÎÂÌÌ˚Â ‡Á·‡‚ÎÂÌÌÓÈ ÔÎ‡‚ËÍÓ‚ÓÈ ÍËÒÎÓÚÓÈ.
Ç

 

 

 

‚˚·ÓÍÂ ÔËÒÛÚÒÚ‚Ó‚‡ÎË ‡ÁÌ˚Â ÔÓ Ò‚ÓËÏ ‚ÌÂ¯-
ÌËÏ ÔËÁÌ‡Í‡Ï ·Î‡„ÓÓ‰Ì˚Â ÓÔ‡Î˚: ·ÂÎ˚Â Ù‡ÙÓ-
Ó‚Ë‰Ì˚Â, ÊÂÎÚ˚Â, Ò‚ÂÚÎÓ-ÍÓË˜ÌÂ‚˚Â, ÔÓÒ‚Â˜Ë-
‚‡˛˘ËÂ Ë ‰. éÔ‡ÎÂÒˆÂÌˆËfl ‚ Ó·‡Áˆ‡ı Ì‡·Î˛‰‡-
Î‡Ò¸ ‚ Í‡ÒÌÓ-Ó‡ÌÊÂ‚˚ı ËÎË ÁÂÎÂÌÓ-„ÓÎÛ·˚ı
ÚÓÌ‡ı.

ëÚÛÍÚÛ‡ ·Î‡„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡ ÏÂÒÚÓÓÊ‰Â-
ÌËfl ê‡‰ÛÊÌÓÂ ÒÓ‚Â¯ÂÌÌÓ ÌÂ ÔÓıÓÊ‡ ÌË Ì‡ Ï‡Ú-
ËˆÛ ÒËÌÚÂÚË˜ÂÒÍÓ„Ó, ÌË Ì‡ ÒÚÛÍÚÛÛ ÔËÓ‰ÌÓ„Ó
‡‚ÒÚ‡ÎËÈÒÍÓ„Ó ·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚. åÓÙÓÎÓ-
„Ëfl Ë ÒÚÓÂÌËÂ ˜‡ÒÚËˆ, ÒÎ‡„‡˛˘Ëı ËËÁËÛ˛˘ËÂ
ÓÔ‡Î˚ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ, ‡ÁÌÓÓ·‡ÁÌ˚.
ÇÒÚÂ˜ÂÌ˚ Ì‡ÌÓ˜‡ÒÚËˆ˚ ÒÙÂË˜ÂÒÍÓÈ, ‰ËÒÍÓ‚Ë‰-
ÌÓÈ, ÍÓÌÛÒÓÓ·‡ÁÌÓÈ (ËÒ. 2) Ë ÔflÏÓÛ„ÓÎ¸ÌÓÈ
ÙÓÏ. àı ‡ÁÏÂ ‚‡¸ËÛÂÚÒfl ÓÚ 40 ‰Ó 500 ÌÏ. ùÚË
˜‡ÒÚËˆ˚ ÏÓ„ÛÚ ·˚Ú¸ ÎËÌÂÈÌÓ ÓËÂÌÚËÓ‚‡Ì˚, ÌÓ
˜‡˘Â ‚ÒÂ„Ó ‡ÒÔÓÎÓÊÂÌ˚ ı‡ÓÚË˜ÌÓ. çÂ Û‰‡ÎÓÒ¸
Ó·Ì‡ÛÊËÚ¸ ÚÓÈ ÒÚÛÍÚÛËÓ‚‡ÌÌÓÒÚË, ÍÓÚÓ‡fl
Ú‡Í ı‡‡ÍÚÂÌ‡ ‰Îfl ÒËÌÚÂÚË˜ÂÒÍÓ„Ó ËÎË ‡‚ÒÚ‡-
ÎËÈÒÍÓ„Ó Ì‡ÚÛ‡Î¸ÌÓ„Ó ÓÔ‡ÎÓ‚, ıÓÚfl ‚Ó ‚ÒÂı ËÒ-
ÒÎÂ‰Ó‚‡ÌÌ˚ı Ó·‡Áˆ‡ı ÔËÒÛÚÒÚ‚Ó‚‡Î‡ ı‡‡ÍÚÂ-
Ì‡fl ‰Îfl ·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚ ËËÁ‡ˆËfl.

ÑÂÚ‡Î¸Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÍÛÔÌ˚Â
ÒÙÂË˜ÂÒÍËÂ Ë ÍÓÌÛÒÓÓ·‡ÁÌ˚Â ˜‡ÒÚËˆ˚ ÒÓÒÚÓflÚ ËÁ
·ÓÎÂÂ ÏÂÎÍËı „ÎÓ·ÛÎ ÍÂÏÌÂÁÂÏ‡ (ËÒ. 2·). ê‡ÁÏÂ
˝ÚËı ÔÂ‚Ë˜Ì˚ı ˜‡ÒÚËˆ ‚‡¸ËÛÂÚÒfl ‚ ÔÂ‰ÂÎ‡ı
12–60 ÌÏ. éÌË ÏÓ„ÛÚ ·˚Ú¸ Í‡Í ÒÙÂË˜ÂÒÍËÏË, Ú‡Í
Ë ÛÔÎÓ˘ÂÌÌ˚ÏË, ‰ËÒÍÓ‚Ë‰Ì˚ÏË ËÎË ÒÂÍÚÓË‡Î¸-
Ì˚ÏË, ÍÓÌÛÒÓ‚Ë‰Ì˚ÏË. óÂÏ ÍÛÔÌÂÂ ÔÂ‚Ë˜Ì‡fl
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êËÒ. 1.

 

 åÂÒÚÓÔÓÎÓÊÂÌËÂ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ.
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êËÒ. 2. 

 

ç‡ÌÓÒÚÛÍÚÛ‡ ·ÂÎÓ„Ó Ù‡ÙÓÓ‚Ë‰ÌÓ„Ó ·Î‡„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ. ‡ – Ó·˘ËÈ ‚Ë‰, ÔÎÓ-
˘‡‰¸ Ù‡„ÏÂÌÚ‡ 4.2

 

 × 

 

4.4 ÏÍÏ, ‡ÁÏÂ „ÎÓ·ÛÎ ÔÓ Û‰ÎËÌÂÌË˛ ÓÚ 180 ‰Ó 500 ÌÏ; ˜ÂÚÍÓ ‚˚‡ÊÂÌ‡ ÎËÌÂÈÌ‡fl ÓËÂÌÚËÓ‚Í‡
‡ÁÌÓ‚ÂÎËÍËı ÛÔÎÓ˘ÂÌÌ˚ı Ì‡ÌÓËÌ‰Ë‚Ë‰Ó‚. · – ‰ÂÚ‡ÎË ÒÚÓÂÌËfl Ì‡ÌÓËÌ‰Ë‚Ë‰Ó‚, ÔÎÓ˘‡‰¸ Ù‡„ÏÂÌÚ‡ 0.8

 

 × 

 

0.8 ÏÍÏ; ‡Á-
ÏÂ ·ÓÎ¸¯Ëı Ì‡ÌÓËÌ‰Ë‚Ë‰Ó‚ ÔÓ Û‰ÎËÌÂÌË˛ ÓÍÓÎÓ 500 ÌÏ, ˜‡ÒÚËˆ Ëı ÒÎ‡„‡˛˘Ëı 40–60 ÌÏ.
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Ç˚ÒÓˆÍËÈ 

 

Ë ‰

 

.

 

Ì‡ÌÓ˜‡ÒÚËˆ‡, ÚÂÏ ·ÓÎ¸¯Â ÂÂ ÙÓÏ‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ
ÒÙÂ˚. 

ä‡Í Ô‡‚ËÎÓ, ÒÙÂË˜ÂÒÍËÂ Ì‡ÌÓËÌ‰Ë‚Ë‰˚ ÚÂÒ-
ÌÓ ÒÔ‡flÌ˚ ‰Û„ Ò ‰Û„ÓÏ ÏÂÊÁÂÌÓ‚˚Ï ‡ÏÓÙÌ˚Ï
ÍÂÏÌÂÁÂÏÓÏ. éÌË Ó·‡ÁÛ˛Ú „ÛÔÔ˚ ËÁ ‰‚Ûı-ÚÂı
Ë ·ÓÎÂÂ ÒÓÒ¯ËıÒfl ‰Û„ Ò ‰Û„ÓÏ ̃ ‡ÒÚËˆ, ‡ÁÓ‚‡Ú¸
ÍÓÚÓ˚Â ·ÂÁ Ì‡Û¯ÂÌËfl ˆÂÎÓÒÚÌÓÒÚË Ô‡ÍÚË˜ÂÒÍË
ÌÂ‚ÓÁÏÓÊÌÓ. äÓ„‰‡ ˝ÚÓ ÔÓËÒıÓ‰ËÚ ‚ ÂÁÛÎ¸Ú‡ÚÂ
ıËÏË˜ÂÒÍÓ„Ó Ú‡‚ÎÂÌËfl, ÔÓ‚ÂıÌÓÒÚ¸ ÒÙÂ ÌËÍÓ-
„‰‡ ÌÂ ·˚‚‡ÂÚ „Î‡‰ÍÓÈ. ç‡ ÌÂÈ ‚ÒÂ„‰‡ ËÏÂ˛ÚÒfl ‚Ó-
ÎÓÒÓ‚Ë‰Ì˚Â, Ë„ÓÎ¸˜‡Ú˚Â ËÎË ·Û„ËÒÚ˚Â ÓÒÚ‡ÚÍË
ÌÂ‰Ó‡ÒÚ‚ÓË‚¯Â„ÓÒfl Ï‡ÚÂË‡Î‡. 

èÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó Ì‡ÌÓ˜‡ÒÚËˆ ‚ ·Î‡-
„ÓÓ‰Ì˚ı ÓÔ‡Î‡ı ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ ËÏÂ-
˛Ú ‡ÁÏÂ˚ ‚ ËÌÚÂ‚‡ÎÂ 40–70 ÌÏ, ̃ ÚÓ ÁÌ‡˜ËÚÂÎ¸-
ÌÓ ÏÂÌ¸¯Â, ˜ÂÏ ‚ ˝ÍÁÓ„ÂÌÌ˚ı ÓÔ‡Î‡ı. ëÓÂ‰ËÌÂÌ-
Ì˚Â ÏÂÊÁÂÌÓ‚˚Ï ÍÂÏÌÂÁÂÏÓÏ ‚ ÒÎÓË ÚÓÎ˘ËÌÓÈ
ÓÍÓÎÓ 100 ÌÏ, ÓÌË Ó·‡ÁÛ˛Ú Ô‡ÍÂÚ˚ ÏÓ˘ÌÓÒÚ¸˛ ÓÚ
ÌÂÒÍÓÎ¸ÍËı ÒÓÚÂÌ Ì‡ÌÓÏÂÚÓ‚ ‰Ó 10 ÏÍÏ. É‡ÌËˆ˚
Ô‡ÍÂÚÓ‚ ‡Ì‡ÎÓ„Ë˜Ì˚ ÔÎÓÒÍÓÒÚflÏ ÒÔ‡ÈÌÓÒÚË – ÔÓ
ÌËÏ ÔÓıÓ‰flÚ ÔÎÓÒÍÓÒÚË ÒÍÓÎ‡ ÔË ‡ÁÛ¯ÂÌËË
ÏËÌÂ‡Î‡. èÓ‚ÂıÌÓÒÚË Ô‡ÍÂÚÓ‚ ‰ÓÒÚ‡ÚÓ˜ÌÓ „Î‡‰-
ÍËÂ ‰‡ÊÂ Ì‡ Ì‡ÌÓÏÂÚÓ‚ÓÏ ÛÓ‚ÌÂ Ë ÏÓ„ÛÚ ÒÎÛÊËÚ¸
ÔÎÓÒÍÓÒÚflÏË ÓÚ‡ÊÂÌËfl ÎÛ˜ÂÈ ‚Ë‰ËÏÓ„Ó Ò‚ÂÚ‡.

êÂÌÚ„ÂÌÓÒÚÛÍÚÛÌ˚È ‡Ì‡ÎËÁ ÓÔ‡ÎÓ‚ ÏÂÒÚÓ-
ÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ ÔÓÍ‡Á‡Î, ˜ÚÓ ÓÌË ÒÎÓÊÂÌ˚

 

α

 

-ÍËÒÚÓ·‡ÎËÚÓÏ. ç‡ ÂÌÚ„ÂÌÓ„‡ÏÏ‡ı (ËÒ. 3)
ÔËÒÛÚÒÚ‚ÛÂÚ ·ÓÎ¸¯ÓÈ Ì‡·Ó ÚÓÎ¸ÍÓ Â„Ó ÎËÌËÈ,
ÚÓ„‰‡ Í‡Í ÎËÌËË ‰Û„Ëı ÏËÌÂ‡ÎÓ‚ ÓÚÒÛÚÒÚ‚Û˛Ú.
ëÚÂÔÂÌ¸ ÍËÒÚ‡ÎÎË˜ÌÓÒÚË ‚ ‡ÁÌ˚ı ÓÔ‡Î‡ı ÌÂÓ‰Ë-
Ì‡ÍÓ‚‡ – ‚ Ó‰ÌËı Ì‡fl‰Û Ò 

 

α

 

-ÍËÒÚÓ·‡ÎËÚÓÏ ÔË-
ÒÛÚÒÚ‚ÛÂÚ ‰Ó‚ÓÎ¸ÌÓ ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ‡ÏÓÙ-
ÌÓ„Ó ÍÂÏÌÂÁÂÏ‡, ‚ ‰Û„Ëı Â„Ó Ô‡ÍÚË˜ÂÒÍË ÌÂÚ.

ç‡ ÓÒÌÓ‚‡ÌËË ÒÚÛÍÚÛÌ˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÛÒÚ‡-
ÌÓ‚ÎÂÌÓ, ˜ÚÓ ·ÓÎ¸¯ËÌÒÚ‚Ó ·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚
ÏË‡ ÓÚÌÓÒËÚÒfl Í „ÛÔÔÂ Ä ÔÓ [3] ËÎË I „ÛÔÔÂ ÔÓ
[4]. éÌË ÒÓÒÚÓflÚ ËÁ Ó‰ÌÓÓ‰Ì˚ı ÔÓ ‡ÁÏÂÛ ˜‡ÒÚËˆ
ÍÂÏÌÂÁÂÏ‡ ¯‡ÓÓ·‡ÁÌÓÈ ÙÓÏ˚ Ò ‰Ë‡ÏÂÚÓÏ ÓÚ
150 ‰Ó 450 ÌÏ, ÛÔÓfl‰Ó˜ÂÌÌ˚ı ÔÓ Á‡ÍÓÌÛ „‡ÌÂˆÂÌ-
ÚËÓ‚‡ÌÌÓÈ ÍÛ·Ë˜ÂÒÍÓÈ ÛÔ‡ÍÓ‚ÍË. èÓÒÚ‡ÌÒÚ‚Ó
ÏÂÊ‰Û ÌËÏË Á‡ÔÓÎÌÂÌÓ ‡ÏÓÙÌ˚Ï „ÂÎÂÏ ÍÂÏÌÂ-
ÁÂÏ‡. ç‡ ÂÌÚ„ÂÌÓ„‡ÏÏ‡ı Ú‡ÍËÂ ÓÔ‡Î˚ ‰‡˛Ú ¯Ë-
ÓÍËÈ ‡ÁÏ˚Ú˚È Ï‡ÍÒËÏÛÏ ‚ ‡ÈÓÌÂ „Î‡‚ÌÓ„Ó
˝ÍÒÚÂÏÛÏ‡ 

 

α

 

-ÍËÒÚÓ·‡ÎËÚ‡ (4.1 

 

Å

 

), Í‡ÍÓ‚ÓÈ Ë
·˚Î ÔÓÎÛ˜ÂÌ Ì‡ÏË ‰Îfl ÒËÌÚÂÚË˜ÂÒÍÓ„Ó Ë ‡‚ÒÚ‡-
ÎËÈÒÍÓ„Ó ÔËÓ‰ÌÓ„Ó ÓÔ‡ÎÓ‚ (ÒÏ. ËÒ. 3). é‰Ì‡ÍÓ
‰Û„Ëı ÎËÌËÈ 

 

α

 

-ÍËÒÚÓ·‡ÎËÚ‡ (ËÎË ‰Û„Ëı ÏËÌÂ-
‡ÎÓ‚) Ì‡ ÌËı ÌÂÚ.

àËÁËÛ˛˘ËÂ ÓÔ‡Î˚ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊ-
ÌÓÂ ÓÚÌÓÒflÚÒfl Í ‰Û„ÓÏÛ ÒÚÛÍÚÛÌÓÏÛ ÚËÔÛ –
ä-ÓÔ‡Î‡Ï ÔÓ ÍÎ‡ÒÒËÙËÍ‡ˆËË [3] ËÎË III ÚËÔÛ ÔÓ
[4]. éÌË ÒÎÓÊÂÌ˚ ÓÍÚ‡˝‰Ë˜ÂÒÍËÏË Ì‡ÌÓÍËÒÚ‡Î-
Î‡ÏË 

 

α

 

-ÍËÒÚÓ·‡ÎËÚ‡. ë˜ËÚ‡ÂÚÒfl, ˜ÚÓ ËÏÂÌÌÓ Ú‡-
ÍËÂ ÓÔ‡Î˚ ‡ÒÒÓˆËËÛ˛Ú Ò Î‡‚Ó‚˚ÏË ÔÓÚÓÍ‡ÏË [2]. 

ïÓÓ¯Ó ËÁ‚ÂÒÚÌÓ, ̃ ÚÓ ‚ Ó·˙ÂÏÂ ÒÚÛÍÚÛ‡ ·Î‡-
„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡ ÒÓÒÚÓËÚ ËÁ ÒÚÛÍÚÛËÓ‚‡ÌÌ˚ı Ë
·ÂÒÒÚÛÍÚÛÌ˚ı ·ÎÓÍÓ‚. àÏÂÌÌÓ Ëı ˜ÂÂ‰Ó‚‡ÌËÂ,
‡ÁÏÂ Ë ÒÓÓÚÌÓ¯ÂÌËfl ÒÓÁ‰‡˛Ú ‡ÁÌÓÓ·‡ÁÌ˚È
ËÒÛÌÓÍ ·Î‡„ÓÓ‰ÌÓ„Ó ÓÔ‡Î‡. Ç Ì‡¯ÂÏ ÒÎÛ˜‡Â ·ÎÓ-
ÍË 

 

α

 

-ÍËÒÚÓ·‡ÎËÚ‡ ÏÓ„ÛÚ ‚˚ÔÓÎÌflÚ¸ ÓÎ¸ ÒÚÛÍÚÛ-
ËÓ‚‡ÌÌ˚ı ·ÎÓÍÓ‚, ÔË‚Ó‰fl˘Ëı Í ÒÔÂÍÚ‡Î¸ÌÓÏÛ
‡ÁÎÓÊÂÌË˛ Ò‚ÂÚ‡ Ë ‚ÓÁÌËÍÌÓ‚ÂÌË˛ ËËÁ‡ˆËË.

éÔ‡Î˚ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ Ó·Î‡‰‡˛Ú
·ÓÎ¸¯ÂÈ Ú‚Â‰ÓÒÚ¸˛, ˜ÂÏ ‡‚ÒÚ‡ÎËÈÒÍËÂ. í‡Ï, „‰Â
ÔËÒÛÚÒÚ‚Û˛Ú ÒÙÂ˚, ÓÌË ÚÂÒÌÓ ÒÓÒÎËÒ¸ Ë ÒÓÒÚ‡‚-
Îfl˛Ú Â‰ËÌÓÂ ˆÂÎÓÂ Ò ÏÂÊÁÂÌÓ‚˚Ï ‡ÏÓÙÌ˚Ï
ÍÂÏÌÂÁÂÏÓÏ. èËÒÛÚÒÚ‚ËÂ ‰ËÒÍÓ‚Ë‰Ì˚ı Ù‡„ÏÂÌ-
ÚÓ‚, ÒÓÒÚÓfl˘Ëı ËÁ ·ÓÎÂÂ ÏÂÎÍËı ÛÔÎÓ˘ÂÌÌ˚ı Ì‡-
ÌÓËÌ‰Ë‚Ë‰Ó‚, ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÚÓ, ˜ÚÓ ‚ ÌÂÍÓÚÓ˚ı
ÒÎÛ˜‡flı ÒÙÂÓË‰˚ ÔÓ‰‚Â„ÎËÒ¸ ‰ÂÙÓÏ‡ˆËË ‚
ÔÓˆÂÒÒÂ ÔÂÓ·‡ÁÓ‚‡ÌËfl ÓÔ‡Î‡. àÌÓ„‰‡ ÙËÍÒË-
ÛÂÚÒfl ÔÂÂıÓ‰ ÓÚ ÁÂÌËÒÚÓÈ ÚÂÍÒÚÛ˚ Í ÒÚÂÍÎÓ-
‚Ë‰ÌÓÈ. ÇÒÂ ˝ÚÓ Ì‡fl‰Û Ò ÔËÒÛÚÒÚ‚ËÂÏ ÍËÒÚ‡Î-
ÎË˜ÂÒÍÓÈ Ù‡Á˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ÓÔ‡Î˚
ÔÓ‰‚Â„‡ÎËÒ¸ ‚ÓÁ‰ÂÈÒÚ‚Ë˛ ‚˚ÒÓÍËı ÚÂÏÔÂ‡ÚÛ.
ä‡Í ÔÓÍ‡Á‡ÎË ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl,
ÔÓ‰Ó·Ì˚È ÂÁÛÎ¸Ú‡Ú ÏÓÊÂÚ ·˚Ú¸ ‰ÓÒÚË„ÌÛÚ ÔË
ÚÂÏÓÓ·‡·ÓÚÍÂ ÓÔ‡Î‡ ÔÂÂ„ÂÚ˚Ï ‚Ó‰flÌ˚Ï Ô‡-
ÓÏ [6]. èË ̋ ÚÓÏ ÒÙÂ˚ ÒÔÂÍ‡˛ÚÒfl ‰Û„ Ò ‰Û„ÓÏ,
ÛÒÚ‡Ì‡‚ÎË‚‡fl ÔÓ˜Ì˚Â ÒËÎÓÍÒ‡ÌÓ‚˚Â Ò‚flÁË. èÓ-
‚˚¯ÂÌÌÓÂ ‰‡‚ÎÂÌËÂ Ô‡‡ ‚˚Á˚‚‡ÂÚ ÔÓÎÌÛ˛ ‡Ò-
ÍËÒÚ‡ÎÎËÁ‡ˆË˛ ‡ÏÓÙÌÓ„Ó ÍÂÏÌÂÁÂÏ‡, Ì‡Û-
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 êÂÌÚ„ÂÌÓ„‡ÏÏ˚ ÓÔ‡ÎÓ‚ ‡ÁÌ˚ı ÒÚÛÍÚÛÌ˚ı
ÚËÔÓ‚: 

 

1

 

 – ·Î‡„ÓÓ‰Ì˚È ÓÔ‡Î Ä-ÚËÔ‡ (Ä‚ÒÚ‡ÎËfl); 

 

2

 

 –
·Î‡„ÓÓ‰Ì˚È ÓÔ‡Î ä-ÚËÔ‡ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ;

 

3

 

 – ÓÔ‡Î äí-ÚËÔ‡ (ÓÍ‡ÏÂÌÂ‚¯ÂÂ ‰ÂÂ‚Ó, èËÏÓ¸Â).
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¯ÂÌËÂ ÒÚÛÍÚÛËÓ‚‡ÌËfl ÒÙÂ ‚ ·ÎÓÍ‡ı Ë ÔÓÚÂ˛
ËËÁ‡ˆËË. Ñ‡ÊÂ ˜‡ÒÚË˜Ì‡fl ‡ÒÍËÒÚ‡ÎÎËÁ‡ˆËfl
‡ÏÓÙÌÓ„Ó ÍÂÏÌÂÁÂÏ‡ ÔË‚Ó‰ËÚ Í Ó·˙ÂÏÌ˚Ï ËÁ-
ÏÂÌÂÌËflÏ, ˜ÚÓ fl‚ÎflÂÚÒfl ÔË˜ËÌÓÈ Ó·˙ÂÏÌ˚ı ‰Â-
ÙÂÍÚÓ‚ Ë ‡ÒÚÂÒÍË‚‡ÌËfl, Ú‡Í ı‡‡ÍÚÂÌ˚ı ‰Îfl
ÓÔ‡ÎÓ‚ ÏÂÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ.

í‡ÍËÏ Ó·‡ÁÓÏ, „Ë‰ÓÚÂÏ‡Î¸Ì˚Â ÓÔ‡Î˚ ÏÂ-
ÒÚÓÓÊ‰ÂÌËfl ê‡‰ÛÊÌÓÂ ÓÚÎË˜‡˛ÚÒfl ÔÓ Ì‡ÌÓ-
ÒÚÛÍÚÛÂ Ë ÂÊËÏÛ Ó·‡ÁÓ‚‡ÌËfl ÓÚ ˝ÍÁÓ„ÂÌÌ˚ı
·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚. Ç ÔÓˆÂÒÒÂ ÙÓÏËÓ‚‡ÌËfl
ÓÌË ÔÓ‰‚Â„‡ÎËÒ¸ ÔÌÂ‚Ï‡ÚÓÎËÚÓ‚ÓÏÛ ÓÚÊË„Û –
‚ÓÁ‰ÂÈÒÚ‚Ë˛ ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌÓ„Ó Ô‡‡ ÔË ÔÓ-
‚˚¯ÂÌÌÓÏ ‰‡‚ÎÂÌËË. Ç ÌËı ÓÚÒÛÚÒÚ‚ÛÂÚ ÒÚÛÍÚÛ-
ËÓ‚‡ÌÌÓÒÚ¸ Ì‡ÌÓ˜‡ÒÚËˆ, ÍÓÚÓ‡fl ı‡‡ÍÚÂÌ‡
‰Îfl ˝ÍÁÓ„ÂÌÌ˚ı ·Î‡„ÓÓ‰Ì˚ı ÓÔ‡ÎÓ‚. ó‡ÒÚË˜Ì‡fl
“ÔÓÎËÏÂËÁ‡ˆËfl” „ÎÓ·ÛÎ ‚ÒÎÂ‰ÒÚ‚ËÂ Ëı Ò‡˘Ë‚‡-
ÌËfl ÔË‚ÂÎ‡ Í ÔÓ‚˚¯ÂÌË˛ Â„Ó Ú‚Â‰ÓÒÚË Ë Ó·‡ÁÓ-
‚‡ÌË˛ ÏÓÌÓÒÎÓÂ‚ Ë ÒÎÓËÒÚ˚ı Ô‡ÍÂÚÓ‚, Ó·Î‡‰‡˛-
˘Ëı ÓÚÌÓÒËÚÂÎ¸ÌÓ Ó‚ÌÓÈ ÔÓ‚ÂıÌÓÒÚ¸˛, ÒÔÓÒÓ·-
ÌÓÈ ÓÚ‡Ê‡Ú¸ Ò‚ÂÚÓ‚˚Â ÎÛ˜Ë. ùÚË Ô‡ÍÂÚ˚ Ë ÒÎÓÈÍË
ÒÓ‚ÏÂÒÚÌÓ Ò ·ÎÓÍ‡ÏË 

 

α

 

-ÍËÒÚÓ·‡ÎËÚ‡, ‚ÂÓflÚÌÓ,
‚˚ÔÓÎÌfl˛Ú ÓÎ¸ ÒÚÛÍÚÛËÓ‚‡ÌÌ˚ı ·ÎÓÍÓ‚ Ë

ÚÓÌÍËı ÔÎÂÌÓÍ, ̃ ÚÓ ÔË‚Ó‰ËÚ Í ÒÔÂÍÚ‡Î¸ÌÓÏÛ ‡Á-
ÎÓÊÂÌË˛ Ò‚ÂÚ‡ Ë ‚ÓÁÌËÍÌÓ‚ÂÌË˛ ËËÁ‡ˆËË. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
ÑÇé êÄç („‡ÌÚ 06–III–Ä–08–313).

 

ëèàëéä ãàíÖêÄíìêõ

 

1.

 

Pense J.

 

 // Zitschr. Dtsch. Ges. Edelsteink. 1964. ‹ 50.
P. 25. 

2.

 

ÑÂÌËÒÍËÌ‡ ç.Ñ., ä‡ÎËÌËÌ Ñ.Ç., ä‡Á‡ÌˆÂ‚‡ ã.ä.

 

ÅÎ‡„ÓÓ‰Ì˚Â ÓÔ‡Î˚. çÓ‚ÓÒË·ËÒÍ: ç‡ÛÍ‡, 1987.
183 Ò.

3.

 

Jones J.B., Segnit E.R.

 

 // J. Geol. Soc. Austral. 1971.
V. 6. P. 301–315.

4.

 

Smith D., Thrower P.A.

 

 // Earth and Miner. Sci. 1978.
V. 47. ‹ 6. P. 46–48.

5.

 

ä‡Á‡ÌˆÂ‚‡ ã.ä., ÑÂÌËÒÍËÌ‡ ç.Ñ., ä‡ÎËÌËÌ Ñ.Ç.

 

 Ç
ÍÌ.: àÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ÏËÌÂ‡-
ÎÓ„ËË. çÓ‚ÓÒË·ËÒÍ, 1978. ë. 72–76.

6.

 

ä‡ÎËÌËÌ Ñ.Ç., ÑÂÌËÒÍËÌ‡ ç.Ñ., ä‡Á‡ÌˆÂ‚‡ ã.ä.,
ùÓÔÓ‚‡ ù.à.

 

 Ç ÍÌ.: ëËÌÚÂÁ Ë ‚˚‡˘Ë‚‡ÌËÂ ÓÔÚË˜Â-
ÒÍËı ÍËÒÚ‡ÎÎÓ‚ Ë ˛‚ÂÎËÌ˚ı Í‡ÏÌÂÈ. çÓ‚ÓÒË-
·ËÒÍ, 1981. ë. 25–30.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


