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ÅÓÎ¸¯ËÌÒÚ‚Ó ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ 

 

A

 

III

 

X

 

3

 

 (

 

X

 

–

 

S

 

,

 

Se

 

, 

 

Te

 

) ÓÚÌÓÒflÚÒfl Í ÔÓÎÛÔÓ‚Ó‰ÌËÍÓ‚˚Ï ‚Â˘ÂÒÚ‚‡Ï
[1–4]. äËÒÚ‡ÎÎ˚ ÒÓÂ‰ËÌÂÌËÈ 
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 ÔÂÒÔÂÍÚË‚Ì˚ Ú‡Í-
ÊÂ ‰Îfl ÔËÏÂÌÂÌËfl ‚ ÌÂÎËÌÂÈÌÓÈ ÓÔÚËÍÂ Ë ˝ÎÂÍÚÓ-
ÓÔÚËÍÂ [5]. Ç [5–7] Ó·ÒÛÊ‰ÂÌ˚ ‚ÓÁÏÓÊÌÓÒÚË ËÒÔÓÎ¸-
ÁÓ‚‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚Ó‚ 
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ñÂÎ¸ ‰‡ÌÌÓÈ ‡·ÓÚ˚ – ÔÓ„ÌÓÁËÓ‚‡ÌËÂ ‚ÓÁ-
ÏÓÊÌÓÒÚË Ó·‡ÁÓ‚‡ÌËfl ÌÓ‚˚ı ÒÓÂ‰ËÌÂÌËÈ
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åÖíéÑõ èêéÉçéáàêéÇÄçàü

 

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÒÛ˘ÂÒÚ‚ÛÂÚ ‰‚‡ ÓÒÌÓ‚Ì˚ı ÔÓ‰-
ıÓ‰‡ Í ÔÓ„ÌÓÁËÓ‚‡ÌË˛ ÌÓ‚˚ı ÌÂÓ„‡ÌË˜ÂÒÍËı ÒÓ-
Â‰ËÌÂÌËÈ: Í‚‡ÌÚÓ‚Ó-ÏÂı‡ÌË˜ÂÒÍËÂ ÏÂÚÓ‰˚ Ë ˝ÏÔË-
Ë˜ÂÒÍËÂ ÍËÚÂËË. çÂÒÏÓÚfl Ì‡ ÛÒÔÂıË ÙËÁËÍË ‚
Ó·˙flÒÌÂÌËË Ò‚ÓÈÒÚ‚ Ú‚Â‰˚ı Ù‡Á, ÔÓÔ˚ÚÍË ‡Ò˜ÂÚ‡
Ò‚ÓÈÒÚ‚ ÒÎÓÊÌ˚ı ÌÂÓ„‡ÌË˜ÂÒÍËı ‚Â˘ÂÒÚ‚ Ì‡ ÓÒÌÓ‚Â
ÁÌ‡ÌËfl ÚÓÎ¸ÍÓ Ò‚ÓÈÒÚ‚ ÍÓÏÔÓÌÂÌÚÓ‚ Ï‡ÎÓ˝ÙÙÂÍÚË‚-
Ì˚, ˜ÚÓ Ò‚flÁ‡ÌÓ Ò ÚÛ‰ÌÓÒÚflÏË Í‚‡ÌÚÓ‚Ó-ÏÂı‡ÌË˜Â-
ÒÍËı ‡Ò˜ÂÚÓ‚ ÏÌÓ„Ó˝ÎÂÍÚÓÌÌ˚ı ÒËÒÚÂÏ. ùÚÓ Ë fl‚Ë-
ÎÓÒ¸ ÔË˜ËÌÓÈ ‡Á‡·ÓÚÍË ̋ ÏÔËË˜ÂÒÍËı ÍËÚÂËÂ‚
Ó·‡ÁÓ‚‡ÌËfl Ù‡Á Ò ÓÔÂ‰ÂÎÂÌÌ˚ÏË Ò‚ÓÈÒÚ‚‡ÏË Ò ˆÂ-
Î¸˛ ÒÓÍ‡˘ÂÌËfl ‚ÂÏÂÌË Ë Á‡Ú‡Ú Ì‡ ˝ÍÒÔÂËÏÂÌ-
Ú‡Î¸Ì˚È ÔÓËÒÍ ÌÓ‚˚ı ‚Â˘ÂÒÚ‚ (ÔËÏÂÓÏ ÏÓ„ÛÚ ÒÎÛ-
ÊËÚ¸ ËÁ‚ÂÒÚÌ˚Â Ô‡‚ËÎ‡ ûÏ–êÓÁÂË, ã‡‚ÂÒ‡, å‡Ú-
ÚË‡Ò‡, ÉÓÎ¸‰òÏË‰Ú‡, Ñ‡ÍÂÌ‡–ÉÛË Ë Ú.Ô.). 

é·˚˜ÌÓ Ú‡ÍËÂ ÍËÚÂËË ‚ÍÎ˛˜‡˛Ú ÎË¯¸ ÌÂ-
ÒÍÓÎ¸ÍÓ Ô‡‡ÏÂÚÓ‚ ÍÓÏÔÓÌÂÌÚÓ‚. ÑÓÒÚÓËÌÒÚ‚ÓÏ
Ú‡ÍËı ÍËÚÂËÂ‚ fl‚ÎflÂÚÒfl ÔÓÒÚÓÚ‡ Ë Ì‡„Îfl‰ÌÓÒÚ¸.
é‰Ì‡ÍÓ ÔÓÒÚÂÈ¯ËÂ ˝ÏÔËË˜ÂÒÍËÂ ÍËÚÂËË ËÏÂ˛Ú
ÒÛ˘ÂÒÚ‚ÂÌÌ˚È ÌÂ‰ÓÒÚ‡ÚÓÍ – ÌÂÔÓÎÌÓÂ ‡Á‰ÂÎÂÌËÂ
ÍÎ‡ÒÒÓ‚ ÒËÒÚÂÏ, Ò‚flÁ‡ÌÌÓÂ, Í‡Í Ô‡‚ËÎÓ, Ò ÚÂÏ, ̃ ÚÓ ÌÂ
Û˜ËÚ˚‚‡ÂÚÒfl ÏÌÓÊÂÒÚ‚Ó ‰Û„Ëı, ‚ÓÁÏÓÊÌÓ ÌÂ ÏÂ-
ÌÂÂ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı, Ò‚ÓÈÒÚ‚ ÍÓÏÔÓÌÂÌÚÓ‚. 
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ÑÎfl ÔÓËÒÍ‡ ÍÎ‡ÒÒËÙËˆËÛ˛˘Ëı Ô‡‚ËÎ, ‚ÍÎ˛˜‡-
˛˘Ëı ̄ ËÓÍÛ˛ ÒÓ‚ÓÍÛÔÌÓÒÚ¸ Ò‚ÓÈÒÚ‚ ÍÓÏÔÓÌÂÌÚÓ‚
ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı ÒËÒÚÂÏ, Ì‡ÏË ÔÂ‰ÎÓÊÂÌÓ ËÒ-
ÔÓÎ¸ÁÓ‚‡Ú¸ ÏÂÚÓ‰˚ ÍÓÏÔ¸˛ÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡ ‰‡Ì-
Ì˚ı, ÓÒÌÓ‚‡ÌÌ˚Â Ì‡ ‡Î„ÓËÚÏ‡ı Ó·Û˜ÂÌËfl ùÇå [8].
ùÚÓÚ ÔÓ‰ıÓ‰ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÍÓÌÒÚÛËÓ‚‡ÌËÂ ÒÎÓÊ-
Ì˚ı ÏÌÓ„ÓÏÂÌ˚ı ÍÎ‡ÒÒËÙËˆËÛ˛˘Ëı Á‡ÍÓÌÓÏÂ-
ÌÓÒÚÂÈ Ì‡ ÓÒÌÓ‚Â Ó·‡·ÓÚÍË ·ÓÎ¸¯Ëı Ï‡ÒÒË‚Ó‚ ËÌ-
ÙÓÏ‡ˆËË ËÁ ·‡Á ‰‡ÌÌ˚ı (

 

ÅÑ

 

). èË ˝ÚÓÏ ÒÂ‰Ìflfl
Ó¯Ë·Í‡ ÔÓ„ÌÓÁËÓ‚‡ÌËfl Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÒÙÓ-
ÏËÓ‚‡ÌÌ˚ı ÍËÚÂËÂ‚ ÌÂ ÔÂ‚˚¯‡ÂÚ 80% [8].

ÑÎfl ‡‚ÚÓÏ‡ÚËÁ‡ˆËË ÔÓˆÂ‰Û˚ ÔÓËÒÍ‡ ÏÌÓ„ÓÏÂ-
Ì˚ı ÍËÚÂËÂ‚ Ë Ëı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‰Îfl ÔÓ„ÌÓÁËÓ‚‡-
ÌËfl ÌÓ‚˚ı ÌÂÓ„‡ÌË˜ÂÒÍËı ÒÓÂ‰ËÌÂÌËÈ ‡Á‡·ÓÚ‡Ì‡
ÒÔÂˆË‡Î¸Ì‡fl ÔÓ„‡ÏÏÌ‡fl ËÌÙÓÏ‡ˆËÓÌÌÓ-‡Ì‡ÎËÚË-
˜ÂÒÍ‡fl ÒËÒÚÂÏ‡ (

 

àÄë

 

) [9]. ùÚ‡ ÒËÒÚÂÏ‡ ‚ÍÎ˛˜‡ÂÚ ‚ ÒÂ-
·fl ÍÓÏÔÎÂÍÒ ÅÑ ÔÓ Ò‚ÓÈÒÚ‚‡Ï ÌÂÓ„‡ÌË˜ÂÒÍËı ÒÓÂ‰Ë-
ÌÂÌËÈ [8–10] Ë ÔÓ‰ÒËÒÚÂÏÛ ‡Ì‡ÎËÁ‡ ‰‡ÌÌ˚ı, ‚ ÒÓÒÚ‡‚
ÍÓÚÓÓÈ ‚ıÓ‰flÚ Ì‡Ë·ÓÎÂÂ ˝ÙÙÂÍÚË‚Ì˚Â ‰Îfl ÔËÏÂ-
ÌÂÌËfl ‚ ÌÂÓ„‡ÌË˜ÂÒÍÓÈ ıËÏËË Ë Ï‡ÚÂË‡ÎÓ‚Â‰ÂÌËË
ÔÓ„‡ÏÏ˚ Ó·Û˜ÂÌËfl ùÇå [11, 12].
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ÑÎfl ÍÓÏÔ¸˛ÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ËÌ-
ÙÓÏ‡ˆË˛ ‚ıÓ‰fl˘ÂÈ ‚ ÒÓÒÚ‡‚ àÄë ÅÑ “î‡Á˚” [8–
10] Ó 117 ÔËÏÂ‡ı Ó·‡ÁÓ‚‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡
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) Ë 58 ÔËÏÂ‡ı ÓÚÒÛÚÒÚ‚Ëfl ÒÓÂ‰Ë-
ÌÂÌËÈ ˝ÚÓ„Ó ÒÓÒÚ‡‚‡ ‚ ÒËÒÚÂÏ‡ı 
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 ÔË ÌÓ-
Ï‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı (Ó·Û˜‡˛˘‡fl ‚˚·ÓÍ‡). ÑÎfl ÓÔË-
Ò‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ‚ Ô‡ÏflÚË ùÇå Ì‡ ÓÒÌÓ‚Â ÙËÁËÍÓ-
ıËÏË˜ÂÒÍËı ÔÂ‰ÒÚ‡‚ÎÂÌËÈ Ó ÔËÓ‰Â ‚Â˘ÂÒÚ‚ ˝ÚÓ-
„Ó ÚËÔ‡ ·˚ÎË ‚˚·‡Ì˚ ‰‚Â ÔÓ‰ÒËÒÚÂÏ˚ Ò‚ÓÈÒÚ‚: 

– Ò‚ÓÈÒÚ‚‡ ̋ ÎÂÏÂÌÚÓ‚ 
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, Ç Ë ï (Ú‡·Î. 1), ÁÌ‡˜ÂÌËfl
ÍÓÚÓ˚ı ‚ÁflÚ˚ ËÁ ‡Á‡·ÓÚ‡ÌÌÓÈ Ì‡ÏË ÅÑ “ùÎÂ-
ÏÂÌÚ˚” (
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ÒÓÒÚ‡‚ àÄë;

– Ò‚ÓÈÒÚ‚‡ ÔÓÒÚ˚ı ı‡Î¸ÍÓ„ÂÌË‰Ó‚ 
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). ÑÎfl ÔÓ„ÌÓÁËÓ‚‡ÌËfl ËÒÔÓÎ¸ÁÓ‚‡Ì‡ ÒÔÂˆË-
‡Î¸ÌÓ ‡Á‡·ÓÚ‡ÌÌ‡fl ËÌÙÓÏ‡ˆËÓÌÌÓ-‡Ì‡ÎËÚË˜ÂÒÍ‡fl ÒËÒÚÂÏ‡, Ó·˙Â‰ËÌfl˛˘‡fl ÍÓÏÔÎÂÍÒ ·‡Á ‰‡ÌÌ˚ı ÔÓ
Ò‚ÓÈÒÚ‚‡Ï ÌÂÓ„‡ÌË˜ÂÒÍËı ‚Â˘ÂÒÚ‚ Ë Ï‡ÚÂË‡ÎÓ‚, Ë ÔÓ„‡ÏÏ˚ ‡Ì‡ÎËÁ‡ ‰‡ÌÌ˚ı Ì‡ ÓÒÌÓ‚Â ‡Î„ÓËÚÏÓ‚
Ó·Û˜ÂÌËfl ùÇå.
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ÎÂÌÚÌ˚Â ‡‰ËÛÒ˚ Ë ÓÚÌÓ¯ÂÌËÂ ÍÓ‚‡ÎÂÌÚÌÓ„Ó ‡‰ËÛÒ‡
Í ÏÂÚ‡ÎÎË˜ÂÒÍÓÏÛ ‡‰ËÛÒÛ ‰Îfl ˝ÎÂÏÂÌÚÓ‚ 
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ÑÎfl ‡Ì‡ÎËÁ‡ ‰‡ÌÌ˚ı ËÒÔÓÎ¸ÁÓ‚‡ÎË ÌÂÒÍÓÎ¸ÍÓ ‡Î-
„ÓËÚÏÓ‚ Ó·Û˜ÂÌËfl ùÇå, ‚ÍÎ˛˜ÂÌÌ˚ı ‚ ‡Á‡·Ó-
Ú‡ÌÌÛ˛ àÄë: ‡Î„ÓËÚÏ ‚˚˜ËÒÎÂÌËfl ÓˆÂÌÓÍ, ÏÂÚÓ‰
·ËÌ‡Ì˚ı Â¯‡˛˘Ëı ‰ÂÂ‚¸Â‚, ‰‚ÛÏÂÌ˚Â ÎËÌÂÈ-
Ì˚Â ‡Á‰ÂÎËÚÂÎË, ÎËÌÂÈÌ˚È ‰ËÒÍËÏËÌ‡ÌÚ îË¯Â‡,
‡Î„ÓËÚÏ ÎËÌÂÈÌÓÈ Ï‡¯ËÌ˚, Ó·Û˜ÂÌËÂ ÌÂÈÓÌÌ˚ı
ÒÂÚÂÈ, ÏÂÚÓ‰ 

 

k

 

-·ÎËÊ‡È¯Ëı ÒÓÒÂ‰ÂÈ, „ÂÌÂÚË˜ÂÒÍËÈ ‡Î-
„ÓËÚÏ, ÏÂÚÓ‰ ÓÔÓÌ˚ı ‚ÂÍÚÓÓ‚, „ÓÎÓÒÓ‚‡ÌËÂ ÔÓ
ÚÛÔËÍÓ‚˚Ï ÚÂÒÚ‡Ï, ÒÚ‡ÚËÒÚË˜ÂÒÍË ‚Á‚Â¯ÂÌÌÓÂ „ÓÎÓ-
ÒÓ‚‡ÌËÂ, 

 

LoReg

 

 [11] Ë 

 

ConFor

 

 [12]. 

ÑÎfl ÓˆÂÌÍË ÚÓ˜ÌÓÒÚË ÔÓ„ÌÓÁËÓ‚‡ÌËfl ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ˝ÍÁ‡ÏÂÌ‡ˆËÓÌÌÓÂ ‡ÒÔÓÁÌ‡‚‡ÌËÂ, ÍÓÚÓÓÂ ÔÓ-
‚Ó‰ËÎË Ì‡ Ï‡ÚÂË‡ÎÂ Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË ‚ ‰‚Ûı Â-
ÊËÏ‡ı: ·ÂÁ ÒÍÓÎ¸Áfl˘Â„Ó ÍÓÌÚÓÎfl Ë ÒÓ ÒÍÓÎ¸Áfl˘ËÏ
ÍÓÌÚÓÎÂÏ. Ç ÔÂ‚ÓÏ ÒÎÛ˜‡Â ÔÓÒÎÂ Ó·Û˜ÂÌËfl ùÇå
‡ÒÔÓÁÌ‡‚‡ÎËÒ¸ ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ ÒËÒÚÂÏ˚ ËÁ Ó·Û-
˜‡˛˘ÂÈ ‚˚·ÓÍË. é‰Ì‡ÍÓ Ú‡ÍÓÈ ÒÔÓÒÓ· ÓˆÂÌÍË Í‡-
˜ÂÒÚ‚‡ Ó·Û˜ÂÌËfl Ë ÔÓÒÎÂ‰Û˛˘Â„Ó ÔÓ„ÌÓÁËÓ‚‡ÌËfl
fl‚ÎflÂÚÒfl Í‡ÈÌÂ ÌÂÌ‡‰ÂÊÌ˚Ï. Ç Ò‚flÁË Ò ̋ ÚËÏ ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ‚ÚÓÓÈ ÒÔÓÒÓ· ÓˆÂÌÍË Í‡˜ÂÒÚ‚‡ Ó·Û˜ÂÌËfl Ë
ÔÓ„ÌÓÁ‡ – ÒÍÓÎ¸Áfl˘ËÈ ÍÓÌÚÓÎ¸. Ç ˝ÚÓÏ ÒÎÛ˜‡Â Á‡-
‰‡ÌÌ‡fl ˜‡ÒÚ¸ (

 

f

 

) Ó·˙ÂÍÚÓ‚ – ÓÔËÒ‡ÌËÈ ÙËÁËÍÓ-ıËÏË-
˜ÂÒÍËı ÒËÒÚÂÏ – ËÁ˚Ï‡ÂÚÒfl ËÁ Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË,
ÔÓ‚Ó‰ËÚÒfl Ó·Û˜ÂÌËÂ ùÇå Ì‡ ÓÒÚ‡‚¯ËıÒfl Ó·˙ÂÍÚ‡ı,
‡ ËÁ˙flÚ˚Â Ó·˙ÂÍÚ˚ ÔÂ‰˙fl‚Îfl˛ÚÒfl ‰Îfl ‡ÒÔÓÁÌ‡‚‡-
ÌËfl. îËÍÒËÛÂÚÒfl ÍÓÎË˜ÂÒÚ‚Ó Ó¯Ë·ÓÍ. á‡ÚÂÏ “ÍÓÌ-
ÚÓÎ¸Ì˚Â” Ó·˙ÂÍÚ˚ ‚ÓÁ‚‡˘‡˛ÚÒfl ‚ Ó·Û˜‡˛˘Û˛
‚˚·ÓÍÛ, Ë ËÁ ÌÂÂ ËÁ˚Ï‡˛ÚÒfl ‰Û„ËÂ 

 

f

 

 Ó·˙ÂÍÚÓ‚.
èÓˆÂ‰Û‡ ÔÓ‚ÚÓflÂÚÒfl ‰Ó ÚÂı ÔÓ, ÔÓÍ‡ ‚ÒÂ Ó·˙ÂÍÚ˚
Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË ÌÂ ÔÓ·˚‚‡˛Ú ‚ ÓÎË “ÍÓÌ-
ÚÓÎ¸Ì˚ı”. í‡Í‡fl ÔÓˆÂ‰Û‡ ÔÓÁ‚ÓÎflÂÚ ·ÓÎÂÂ Ó·˙ÂÍ-
ÚË‚ÌÓ ÓˆÂÌËÚ¸ ÚÓ˜ÌÓÒÚ¸ ‡Î„ÓËÚÏÓ‚ Ó·Û˜ÂÌËfl ùÇå
‰Îfl ÍÓÌÍÂÚÌÓÈ Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË, ÓÒÓ·ÂÌÌÓ ‚

ÒÎÛ˜‡Â ÏÂÚÓ‰Ó‚ ‡ÒÔÓÁÌ‡‚‡ÌËfl Ó·‡ÁÓ‚, ‰Îfl ÍÓÚÓ˚ı
Ì‡·Î˛‰‡ÂÚÒfl ÌÂÊÂÎ‡ÚÂÎ¸Ì˚È ̋ ÙÙÂÍÚ “ÔÂÂÓ·Û˜Ë‚‡-
ÌËfl”, ÍÓ„‰‡ ‡Î„ÓËÚÏ “Ì‡ÒÚ‡Ë‚‡ÂÚÒfl” ÚÓÎ¸ÍÓ Ì‡ Ó·Û-
˜‡˛˘Û˛ ‚˚·ÓÍÛ Ë ‚ÔÓÒÎÂ‰ÒÚ‚ËË ‰‡ÂÚ ÔÎÓıËÂ Â-
ÁÛÎ¸Ú‡Ú˚ ‰Îfl ÌÓ‚˚ı Ó·˙ÂÍÚÓ‚. èÓ Á‡‚Â¯ÂÌËË Ó·Û-
˜ÂÌËfl ÒÓ ÒÍÓÎ¸Áfl˘ËÏ ÍÓÌÚÓÎÂÏ ‡ÒÒ˜ËÚ˚‚‡ÂÚÒfl
ÒÂ‰Ìflfl Ó¯Ë·Í‡ ˝ÍÁ‡ÏÂÌ‡ˆËÓÌÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡ÌËfl,
ÍÓÚÓ‡fl ‰‡ÎÂÂ ËÒÔÓÎ¸ÁÛÂÚÒfl ‰Îfl ‚˚·Ó‡ Ì‡ËÎÛ˜¯Ëı
‡Î„ÓËÚÏÓ‚ ‰Îfl ÔËÌflÚËfl ÍÓÎÎÂÍÚË‚ÌÓ„Ó Â¯ÂÌËfl.

ñÂÎ¸ ÔËÏÂÌÂÌËfl ÒÚ‡ÚÂ„ËË ÍÓÎÎÂÍÚË‚Ì˚ı Â-
¯ÂÌËÈ – ÔÓ‚˚¯ÂÌËÂ ÚÓ˜ÌÓÒÚË ÔÓ„ÌÓÁËÓ‚‡ÌËfl.
à‰Âfl ̋ ÚÓ„Ó ÔÓ‰ıÓ‰‡ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÒÎÂ‰Û˛˘ÂÏ. ëÌ‡-
˜‡Î‡ ‰Îfl ÔÓ„ÌÓÁËÓ‚‡ÌËfl ÌÓ‚˚ı ÒÓÂ‰ËÌÂÌËÈ ÌÂÁ‡-
‚ËÒËÏÓ ÔËÏÂÌfl˛ÚÒfl ‡ÁÌ˚Â ‡Î„ÓËÚÏ˚ Ó·Û˜ÂÌËfl
ùÇå. Ñ‡ÎÂÂ ÂÁÛÎ¸Ú‡Ú˚ ‡·ÓÚ˚ ÓÚ‰ÂÎ¸Ì˚ı ‡Î„Ó-
ËÚÏÓ‚ ÒÔÂˆË‡Î¸Ì˚Ï Ó·‡ÁÓÏ Ó·‡·‡Ú˚‚‡˛ÚÒfl [11]
Ë ÙÓÏËÛÂÚÒfl ÓÍÓÌ˜‡ÚÂÎ¸ÌÓÂ ÍÓÎÎÂÍÚË‚ÌÓÂ Â¯Â-
ÌËÂ Ó· ÓÚÌÂÒÂÌËË ÒÓÂ‰ËÌÂÌËÈ Í ÚÓÏÛ ËÎË ËÌÓÏÛ ËÁ
ÍÎ‡ÒÒÓ‚. Ç ˝ÚÓÏ ÒÎÛ˜‡Â Ó¯Ë·ÍË ÔÓ„ÌÓÁÓ‚ Ò ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂÏ ÓÚ‰ÂÎ¸Ì˚ı ‡Î„ÓËÚÏÓ‚ ˜‡˘Â ‚ÒÂ„Ó ‚Á‡ËÏ-
ÌÓ ÍÓÏÔÂÌÒËÛ˛ÚÒfl, Á‡ Ò˜ÂÚ ̃ Â„Ó ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ-
˜‡Â‚ Û‰‡ÂÚÒfl ÔÓÎÛ˜ËÚ¸ ·ÓÎÂÂ ÚÓ˜Ì˚È ÂÁÛÎ¸Ú‡Ú. 

èÓ ÂÁÛÎ¸Ú‡Ú‡Ï ˝ÍÁ‡ÏÂÌ‡ˆËÓÌÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡-
ÌËfl ·˚ÎË ÓÚÓ·‡Ì˚ ÒÎÂ‰Û˛˘ËÂ ‡Î„ÓËÚÏ˚ Ó·Û˜Â-
ÌËfl ùÇå: 

– ‰Îfl ÙÓÏËÓ‚‡ÌËfl ÍÎ‡ÒÒËÙËˆËÛ˛˘Ëı ÍËÚÂ-
ËÂ‚, ‚ ÒÓÒÚ‡‚ ÍÓÚÓ˚ı ‚ıÓ‰flÚ Ò‚ÓÈÒÚ‚‡ ˝ÎÂÏÂÌÚÓ‚
(Ú‡·Î. 1), – ÎËÌÂÈÌ‡fl Ï‡¯ËÌ‡, 

 

LoReg

 

, 

 

k

 

-·ÎËÊ‡È¯Ëı
ÒÓÒÂ‰ÂÈ [11] Ë 

 

ConFor

 

 [12], ‰Îfl ÍÓÚÓ˚ı ‰ÓÒÚÓ‚Â-
ÌÓÒÚ¸ ÔÓ„ÌÓÁ‡ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÒÍÓÎ¸Áfl˘Â„Ó ÍÓÌ-
ÚÓÎfl ‡‚Ì‡ 85.7, 82.5, 85.7 Ë 95% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ;

– ‰Îfl ÔÓËÒÍ‡ ÍÎ‡ÒÒËÙËˆËÛ˛˘Ëı ÍËÚÂËÂ‚, ‚
ÒÓÒÚ‡‚ ÍÓÚÓ˚ı ‚ıÓ‰flÚ Ò‚ÓÈÒÚ‚‡ ÔÓÒÚ˚ı ı‡Î¸ÍÓ„Â-
ÌË‰Ó‚, – ÎËÌÂÈÌ‡fl Ï‡¯ËÌ‡, 

 

LoReg

 

, ÎËÌÂÈÌ˚È ‰ËÒ-
ÍËÏËÌ‡ÌÚ îË¯Â‡, ÏÂÚÓ‰ ÓÔÓÌ˚ı ‚ÂÍÚÓÓ‚ [11] Ë

 

í‡·ÎËˆ‡ 1.

 

  ë‚ÓÈÒÚ‚‡ ˝ÎÂÏÂÌÚÓ‚, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â ‰Îfl ÓÔËÒ‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ ÄÇ

 

3

 

ï

 

3

 

‹ ë‚ÓÈÒÚ‚Ó ‹ ë‚ÓÈÒÚ‚Ó

1 íÂÏÔÂ‡ÚÛ‡ ÔÎ‡‚ÎÂÌËfl 14 3-È ÔÓÚÂÌˆË‡Î ËÓÌËÁ‡ˆËË (

 

I

 

3

 

)

2 äÓ‚‡ÎÂÌÚÌ˚È ‡‰ËÛÒ (

 

r

 

cov

 

) 15 íÂÔÎÓÔÓ‚Ó‰ÌÓÒÚ¸

3 èÒÂ‚‰ÓÔÓÚÂÌˆË‡Î¸Ì˚È ‡‰ËÛÒ (ÔÓ ñ‡Ì„ÂÛ) 16 ïËÏË˜ÂÒÍËÈ ÔÓÚÂÌˆË‡Î åË‰ÂÏ˚ 
(ÚÓÎ¸ÍÓ ‰Îfl ˝ÎÂÏÂÌÚÓ‚ 

 

A

 

, Ç)

4 ä‚‡ÌÚÓ‚˚È ÌÓÏÂ 17 ùÌÚ‡Î¸ÔËfl ÔÎ‡‚ÎÂÌËfl

5 ê‡ÒÒÚÓflÌËÂ ‰Ó ‚‡ÎÂÌÚÌ˚ı ˝ÎÂÍÚÓÌÓ‚ (ÔÓ òÛ·ÂÚÛ) 18 ùÎÂÍÚÓÓÚËˆ‡ÚÂÎ¸ÌÓÒÚ¸ (ÔÓ èÓÎËÌ„Û)

6 ê‡ÒÒÚÓflÌËÂ ‰Ó ‚ÌÛÚÂÌÌËı ˝ÎÂÍÚÓÌÓ‚ (ÔÓ òÛ·ÂÚÛ) 19 çÓÏÂ „ÛÔÔ˚ (ÚÓÎ¸ÍÓ ‰Îfl ˝ÎÂÏÂÌÚÓ‚ Ä Ë Ç)

7 íÂÏÔÂ‡ÚÛ‡ ÍËÔÂÌËfl 20 åÓÎflÌ‡fl ÚÂÔÎÓÂÏÍÓÒÚ¸ 

8 ùÌÚ‡Î¸ÔËfl ËÒÔ‡ÂÌËfl 21 ùÌÚÓÔËfl Ú‚Â‰Ó„Ó ÚÂÎ‡ 

9 àÓÌÌ˚È ‡‰ËÛÒ (ÔÓ ÅÓÍË˛ Ë ÅÂÎÓ‚Û) 22 íÂÏÔÂ‡ÚÛ‡ ÑÂ·‡fl (ÚÓÎ¸ÍÓ ‰Îfl ˝ÎÂÏÂÌÚÓ‚ Ä Ë Ç)

10 ùÌÚ‡Î¸ÔËfl ‡ÚÓÏËÁ‡ˆËË 23 (

 

r

 

covA

 

 – 

 

r

 

covB

 

)/

 

r

 

covC

 

11 êÂ„ÛÎflÌ˚È ÌÓÏÂ (ÔÓ åÂÌ‰ÂÎÂÂ‚Û–èÂÚÚËÙÓÛ) 
(

 

N

 

MP

 

)
24 (

 

I

 

1

 

A

 

 – 

 

I

 

1B)/I1C

25 (I2A – I2B)/I2C

12 1-È ÔÓÚÂÌˆË‡Î ËÓÌËÁ‡ˆËË (I1) 26 (I3A – I3B)/I3C

13 2-È ÔÓÚÂÌˆË‡Î ËÓÌËÁ‡ˆËË (I2) 27 (NMP A – NMP B)/NMP C
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èêéÉçéáàêéÇÄçàÖ ëìôÖëíÇéÇÄçàü AB3X3 (X–S, SE, TE) 3

ConFor [12], ‰Îfl ÍÓÚÓ˚ı ‰ÓÒÚÓ‚ÂÌÓÒÚ¸ ÔÓ„ÌÓÁ‡ Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÒÍÓÎ¸Áfl˘Â„Ó ÍÓÌÚÓÎfl ‡‚Ì‡ 65.3,
64.5, 64.5, 68.6 Ë 93.1% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.

Ñ‡ÎÂÂ ÂÁÛÎ¸Ú‡Ú˚ ‡·ÓÚ˚ ˝ÚËı ‡Î„ÓËÚÏÓ‚ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ‚ ‡ÁÌ˚ı ÍÓÎÎÂÍÚË‚Ì˚ı ÏÂÚÓ‰‡ı ÔËÌfl-
ÚËfl Â¯ÂÌËfl [11] (ÏÂÚÓ‰Â Å‡ÈÂÒ‡, Ì‡ıÓÊ‰ÂÌËË Ó·Î‡-
ÒÚÂÈ ÍÓÏÔÂÚÂÌˆËË Ë ¯‡·ÎÓÌÓ‚ ÔËÌflÚËfl Â¯ÂÌËÈ,
‰ËÌ‡ÏË˜ÂÒÍÓÏ ÏÂÚÓ‰Â ÇÛ‰Ò‡, ÏÂÚÓ‰Â ÎÓ„Ë˜ÂÒÍÓÈ
ÍÓÂÍˆËË, ‡Î„ÓËÚÏÂ ‚˚ÔÛÍÎÓ„Ó ÒÚ‡·ËÎËÁ‡ÚÓ‡,
ÍÓÏÔÎÂÍÒÌ˚ı ÍÓÏËÚÂÚÌ˚ı ÏÂÚÓ‰‡ı). ç‡ËÎÛ˜¯ËÂ
ÂÁÛÎ¸Ú‡Ú˚ ˝ÍÁ‡ÏÂÌ‡ˆËÓÌÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡ÌËfl ÔË
ÔËÌflÚËË ÍÓÎÎÂÍÚË‚Ì˚ı Â¯ÂÌËÈ [11] ‰‡ÎË ÏÂÚÓ‰˚,
ÓÒÌÓ‚‡ÌÌ˚Â Ì‡ Ì‡ıÓÊ‰ÂÌËË ¯‡·ÎÓÌÓ‚ ÔËÌflÚËfl Â-
¯ÂÌËÈ, – ÔÓËÒÍ ÍËÚÂËÂ‚, ‚ ÒÓÒÚ‡‚ ÍÓÚÓ˚ı ‚ıÓ‰flÚ

Ò‚ÓÈÒÚ‚‡ ˝ÎÂÏÂÌÚÓ‚ (‰ÓÒÚÓ‚ÂÌÓÒÚ¸ ˝ÍÁ‡ÏÂÌ‡ˆËÓÌ-
ÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡ÌËfl 98.7%), Ë ÏÂÚÓ‰ Å‡ÈÂÒ‡ – ÔÓËÒÍ
ÍËÚÂËÂ‚, ‚ ÒÓÒÚ‡‚ ÍÓÚÓ˚ı ‚ıÓ‰flÚ Ò‚ÓÈÒÚ‚‡ ÔÓ-
ÒÚ˚ı ı‡Î¸ÍÓ„ÂÌË‰Ó‚ (‰ÓÒÚÓ‚ÂÌÓÒÚ¸ ˝ÍÁ‡ÏÂÌ‡ˆËÓÌ-
ÌÓ„Ó ‡ÒÔÓÁÌ‡‚‡ÌËfl 98.3%). àÏÂÌÌÓ Ëı ËÒÔÓÎ¸ÁÓ‚‡-
ÎË ‰Îfl ÔÓ„ÌÓÁ‡ Â˘Â ÌÂ ÔÓÎÛ˜ÂÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ÒÓ-
ÒÚ‡‚‡ ÄÇ3ï3. èË ˝ÚÓÏ ‰Îfl ÔÓ„ÌÓÁËÓ‚‡ÌËfl
ÌÂÓ·ıÓ‰ËÏ‡ ËÌÙÓÏ‡ˆËfl ÚÓÎ¸ÍÓ Ó Ò‚ÓÈÒÚ‚‡ı ıËÏË-
˜ÂÒÍËı ˝ÎÂÏÂÌÚÓ‚, ‚ıÓ‰fl˘Ëı ‚ ÒÓÒÚ‡‚ ÒËÒÚÂÏ˚
(Ú‡·Î. 1) ËÎË ÔÓÒÚ˚ı ı‡Î¸ÍÓ„ÂÌË‰Ó‚. 

éÍÓÌ˜‡ÚÂÎ¸Ì˚Â ÔÓ„ÌÓÁ˚ ·˚ÎË ÔÓÎÛ˜ÂÌ˚ Ì‡ ÓÒ-
ÌÓ‚Â Ò‡‚ÌÂÌËfl ÂÁÛÎ¸Ú‡ÚÓ‚ ‡Ò˜ÂÚÓ‚ Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ ÒÙÓÏËÓ‚‡ÌÌ˚ı ÍËÚÂËÂ‚, ‚ÍÎ˛˜‡˛˘Ëı
Ò‚ÓÈÒÚ‚‡ ˝ÎÂÏÂÌÚÓ‚ Ë ÔÓÒÚ˚ı ı‡Î¸ÍÓ„ÂÌË‰Ó‚. ÖÒÎË

í‡·ÎËˆ‡ 2.  èÓ„ÌÓÁ ‚ÓÁÏÓÊÌÓÒÚË Ó·‡ÁÓ‚‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ ÄÇ3X3 (X–S, Se, Te)

A
B

B Al P Sc Ti Cr Fe Ga As Y Rh In Sn Sb La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Bi

S

Li #1 1 1 #1 1 1 #2 #1 #2 #1 2 2 2 2 #2

Na #1 #1 1 1 1 1 #1 #2 #1 1 #1 #1 1 #1 1 1 1 1 1 1 1 1 1 1 1 #1

K #1 1 1 1 1 1 1 #2 #1 1 #1 1 1 #1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #2

Cu 1 #2 #1 #1 #2 #1 #1 #1 1 #2 #1 #1 #2 #2 2 #2 #1 #1 #1 #1 #1 #1 #1 #1 #1 #1

Rb #1 1 1 1 1 1 1 1 1 1 #1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #1

Ag #2 #2 #2 #1 #2 #2 #1 #2 #2 #2 #2 2 2 2 2 #2 2 #2

Cs #1 1 1 1 1 1 #1 #2 1 1 1 #2 1 1 1 1 1 1 1 1 1 1 1 1 1

Tl #1 #2 1 1 #1 1 2 #1 1 #1 #1 #1 #2 2 #2 2 2 2 2 1 1

Se

A
B

B Al P Sc Ti Cr Fe Ga As Y Rh In Sn Sb La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Bi

Li 1 1 1 1 1 1 2 #2 1 1 2 2 2 2 2 1 1 1 1 1 1 1

Na 1 #1 1 1 1 1 #1 #1 #1 1 1 1 1 #2 1 1 1 1 1 1 1 1

K 1 #1 1 1 1 1 #1 #1 #1 1 1 1 1 #1 1 1 1 1 1 1 1 1 1 1 1 1 #1

Cu 1 1 #1 1 1 1 #2 #1 #1 1 #2 #1 #1 2 2 2 2 #1 #1 #1 #1 #1 #1 #1 #1 #1 #1 #1

Rb 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #1

Ag 1 2 2 2 #2 #1 2 2 #2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Cs 1 1 1 1 1 1 1 #1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 #1

Tl #1 1 1 1 #1 1 2 #1 1 1 #2 #1 #1 2 2 2 2 1 1 1 1 1 #2

Te

A
B

B Al P Sc Ti Cr Fe Ga As Y Rh In Sn Sb La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Bi

Li 1 1 1 1 2 1 1 2 2 2 2 2 1 1 1 1 1

Na 1 #1 1 1 1 1 1 1 1 1 1 1 #1 1 1 1 1 1 1 1 1 1 1 1 1

K 1 #1 1 1 1 1 1 #1 1 1 1 1 #1 #1 1 1 1 1 1 1 1 1 1 1 1 1 #1

Cu 1 #2 1 1 1 1 #2 #2 #1 1 #2 #2 2 2 2 2 2 #1 #1 #1 #1 #1 #1 #1 #1 #1 #1 #2

Rb 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Ag 1 2 2 2 2 #2 2 2 #2 2 #2 2 2 2 2 2 2 2 #2 2 2 2 2 2 2

Cs 1 #1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Tl 1 1 1 1 2 1 2 #1 #2 #2 2 2 2 2 #2
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äËÒÂÎÂ‚‡

ÂÁÛÎ¸Ú‡Ú˚ ÔÓÚË‚ÓÂ˜ËÎË ‰Û„ ‰Û„Û, ÓÍÓÌ˜‡ÚÂÎ¸-
Ì˚È ÔÓ„ÌÓÁ Ò˜ËÚ‡ÎÒfl ÌÂÓÔÂ‰ÂÎÂÌÌ˚Ï.

Ç Ú‡·Î. 2 ‰‡Ì˚ ÔËÏÂ˚ ÔÓ„ÌÓÁÓ‚ ÒÓÂ‰ËÌÂÌËÈ
ÒÓÒÚ‡‚‡ ÄÇ3ï3. èËÌflÚ˚ ÒÎÂ‰Û˛˘ËÂ Ó·ÓÁÌ‡˜ÂÌËfl:
1 – ÔÓ„ÌÓÁ Ó·‡ÁÓ‚‡ÌËfl ÒÓÂ‰ËÌÂÌËfl ÄÇ3ï3 ÔË
Ó·˚˜Ì˚ı ÛÒÎÓ‚Ëflı; 2 – ÔÓ„ÌÓÁ ÓÚÒÛÚÒÚ‚Ëfl ÄÇ3ï3
ÒÓÂ‰ËÌÂÌËfl ÔË Ó·˚˜Ì˚ı ÛÒÎÓ‚Ëflı; ÁÌ‡ÍÓÏ # ÓÚÏÂ-
˜ÂÌ˚ ÔËÏÂ˚, ËÌÙÓÏ‡ˆËfl Ó ÍÓÚÓ˚ı ËÒÔÓÎ¸ÁÓ‚‡-
Ì‡ ‰Îfl Ó·Û˜ÂÌËfl ùÇå; ÔÛÒÚ˚Â ÍÎÂÚÍË – ÌÂÓÔÂ‰Â-
ÎÂÌÌ˚È ÔÓ„ÌÓÁ.

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

ÇÒÎÂ‰ÒÚ‚ËÂ ÔÓÚË‚ÓÂ˜Ë‚ÓÒÚË ËÌÙÓÏ‡ˆËË Ó ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËË ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ AB3X3 ÓÚ·Ó ÔË-
ÏÂÓ‚ ‰Îfl Ó·Û˜ÂÌËfl ùÇå ·˚Î Ò‡ÏÓÈ ÒÎÓÊÌÓÈ Á‡‰‡-
˜ÂÈ. ç‡ÔËÏÂ, Í‡ÈÌÂ ÔÓÚË‚ÓÂ˜Ë‚˚ ‰‡ÌÌ˚Â Ó ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËË ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ LnCu3X3 (Ln–Eu–
Lu, X–S, Se) [2, 13, 14]. è‡ÍÚË˜ÂÒÍË ÌÂ ËÒÒÎÂ‰Ó‚‡Ì˚
ı‡Î¸ÍÓ„ÂÌË‰Ì˚Â ÒËÒÚÂÏ˚ ˘ÂÎÓ˜Ì˚ı ÏÂÚ‡ÎÎÓ‚ Ò
Î‡ÌÚ‡ÌË‰‡ÏË. ÖÒÚÂÒÚ‚ÂÌÌÓ, ˜ÚÓ ÓÚÒÛÚÒÚ‚ËÂ ‰ÓÒÚÓ-
‚ÂÌ˚ı ‰‡ÌÌ˚ı ÁÌ‡˜ËÚÂÎ¸ÌÓ ÒÌËÊ‡ÂÚ ÚÓ˜ÌÓÒÚ¸ ÔÓ-
„ÌÓÁËÓ‚‡ÌËfl. é‰Ì‡ÍÓ ÔË ÔÓfl‚ÎÂÌËË ÌÓ‚˚ı ‰‡Ì-
Ì˚ı ‡Á‡·ÓÚ‡ÌÌ‡fl Ì‡ÏË àÄë [9] ÔÓÁ‚ÓÎËÚ ÎÂ„ÍÓ Ë
·˚ÒÚÓ ÔÂÂÌ‡ÒÚÓËÚ¸ ÍÎ‡ÒÒËÙËˆËÛ˛˘ËÂ ÍËÚÂ-
ËË Ë ÛÚÓ˜ÌËÚ¸ ÔÓ„ÌÓÁ˚. 

ëÎÂ‰Û˛˘ËÈ ˝Ú‡Ô ÍÓÏÔ¸˛ÚÂÌÓ„Ó ÍÓÌÒÚÛËÓ-
‚‡ÌËfl ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ AB3X3 (X–S, Se, Te) Ò‚fl-
Á‡Ì Ò ÔÓ„ÌÓÁËÓ‚‡ÌËÂÏ ÚËÔ‡ Ëı ÍËÒÚ‡ÎÎË˜ÂÒÍÓÈ
ÒÚÛÍÚÛ˚ ÔË ÌÓÏ‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı Ë ÓˆÂÌÍÓÈ
Ò‚ÓÈÒÚ‚ (ÚÂÏÔÂ‡ÚÛ˚ ÔÎ‡‚ÎÂÌËfl, ¯ËËÌ˚ Á‡ÔÂ-
˘ÂÌÌÓÈ ÁÓÌ˚ Ë Ú.‰.) Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‡Á‡·Ó-
Ú‡ÌÌÓ„Ó Ì‡ÏË ÔÓ‰ıÓ‰‡ [8, 15].

áÄäãûóÖçàÖ

ë ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÂÚÓ‰Ó‚ Ó·Û˜ÂÌËfl ùÇå ‚ÔÂ-
‚˚Â ÔÓÎÛ˜ÂÌ˚ ÔÓ„ÌÓÁ˚ ÌÓ‚˚ı ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡
AB3X3 (A Ë B – ‡ÁÌ˚Â ˝ÎÂÏÂÌÚ˚; X–S, Se, Te). ÄÌ‡-
ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı ÔÓ„ÌÓÁÓ‚ ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ÒÛ˘Â-
ÒÚ‚ÛÂÚ ·ÓÎ¸¯ÓÈ ÂÁÂ‚ Â˘Â ÌÂ ÒËÌÚÂÁËÓ‚‡ÌÌ˚ı
ı‡Î¸ÍÓ„ÂÌË‰Ì˚ı ÒÓÂ‰ËÌÂÌËÈ ÒÓÒÚ‡‚‡ AB3X3. ç‡Ë-
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