
èË ÎÂ˜ÂÌËË ÓÚÓÔÂ‰ÓÚ‡‚Ï‡ÚÓÎÓ„Ë˜ÂÒÍËı ·ÓÎ¸-
Ì˚ı ‚ ÓˆÂÌÍÂ ÂÔ‡‡ÚË‚Ì˚ı ÔÓˆÂÒÒÓ‚, ÔÓËÒıÓ‰fl-
˘Ëı ‚ ÍÓÒÚÌÓÈ ÚÍ‡ÌË ÍÓÌÂ˜ÌÓÒÚË, ÓÒÓ·ÓÂ ÁÌ‡˜ÂÌËÂ
ÔË‰‡ÂÚÒfl ÒÓÒÚÓflÌË˛ Â„ËÓÌ‡ÌÓ„Ó ÍÓ‚ÓÓ·‡˘ÂÌËfl.
Ä‰ÂÍ‚‡ÚÌ˚È ÛÓ‚ÂÌ¸ ÍÓ‚ÓÚÓÍ‡ fl‚ÎflÂÚÒfl Ó‰ÌËÏ ËÁ
ÛÒÎÓ‚ËÈ ÙÓÏËÓ‚‡ÌËfl ÔÓÎÌÓˆÂÌÌÓ„Ó ÍÓÒÚÌÓ„Ó Â„Â-
ÌÂ‡Ú‡ [5, 13]. Ç ÍÎËÌË˜ÂÒÍÓÈ Ô‡ÍÚËÍÂ ‚ ÍÓÏÔÎÂÍÒÂ
ÏÂÚÓ‰Ó‚ ËÒÒÎÂ‰Ó‚‡ÌËfl, ÔÓÁ‚ÓÎfl˛˘Ëı ÔÓÎÛ˜ËÚ¸ ÔÓÎ-
ÌÓˆÂÌÌÛ˛ ËÌÙÓÏ‡ˆË˛ Ó ÒÓÒÚÓflÌËË Â„ËÓÌ‡ÌÓ„Ó
ÍÓ‚ÓÚÓÍ‡, ÔËÏÂÌflÂÚÒfl ÂÌÚ„ÂÌÓÍÓÌÚ‡ÒÚÌ‡fl ‡Ì„ËÓ-
„‡ÙËfl [2] ËÎË ÂÓ‚‡ÁÓ„‡ÙËfl [3]. ÇÒÂ ·ÓÎÂÂ ˜‡ÒÚÓÂ
ÔËÏÂÌÂÌËÂ ÔÓÎÛ˜‡˛Ú ÏÂÚÓ‰˚ ÌÂËÌ‚‡ÁË‚ÌÓÈ ÒÓÒÛ‰Ë-

ÒÚÓÈ ‰Ë‡„ÌÓÒÚËÍË, ÔÓÁ‚ÓÎfl˛˘ËÂ ËÒÒÎÂ‰Ó‚‡Ú¸ ÍÓ‚Ó-
ÚÓÍ ÌÂ ÚÓÎ¸ÍÓ ‚ Ï‡„ËÒÚ‡Î¸Ì˚ı ‡ÚÂËflı, ÌÓ Ë ‚ ·Ó-
ÎÂÂ ÏÂÎÍËı ÒÓÒÛ‰‡ı Ïfl„ÍËı ÚÍ‡ÌÂÈ, ‚ÍÎ˛˜‡fl „ÂÏÓÏË-
ÍÓˆËÍÛÎflÚÓÌÓÂ ÛÒÎÓ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ [8]. ÑÓ-
ÔÓÎÌËÚÂÎ¸Ì˚Â ‚ÓÁÏÓÊÌÓÒÚË ÔËÓ·ÂÚÂÌËfl Ì‡Û˜Ì˚ı
‰‡ÌÌ˚ı ÔÂ‰ÓÒÚ‡‚Îfl˛Ú ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ÛÒÎÓ‚Ëfl
ËÁÛ˜ÂÌËfl ÔÂÂÎÓÏÓ‚ ‰ÎËÌÌ˚ı ÚÛ·˜‡Ú˚ı ÍÓÒÚÂÈ.
åÓÙÓÎÓ„Ë˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl, ÔÓ‚Ó‰ËÏ˚Â Ì‡
Ò‚ÂÚÓ‚ÓÏ Ë ˝ÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË˜ÂÒÍÓÏ ÛÓ‚ÌÂ, ‡
Ú‡ÍÊÂ ÒÍ‡ÌËÛ˛˘‡fl ˝ÎÂÍÚÓÌÌ‡fl ÏËÍÓÒÍÓÔËfl ÔÓ-
Á‚ÓÎËÎË Ó·Ì‡ÛÊËÚ¸ ÒÎÓÊÌÛ˛ Ó„‡ÌËÁ‡ˆË˛ ÏËÍÓ-
ÂÎ¸ÂÙ‡ Ë ‡ıËÚÂÍÚÓÌËÍË ÒÓÒÛ‰Ó‚ ÓÚ‰ÂÎ¸Ì˚ı Ó„‡ÌÓ‚
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УЛЬТРАСТРУКТУРНЫЕ ОСОБЕННОСТИ ЭНДОТЕЛИОЦИТОВ
ГЕМОМИКРОЦИРКУЛЯТОРНОГО РУСЛА СКЕЛЕТНЫХ МЫШЦ 
ПРИ УДЛИНЕНИИ ГОЛЕНИ ПО МЕТОДУ Г.А. ИЛИЗАРОВА
(экспериментальное исследование)

êÓÒÒËÈÒÍËÈ Ì‡Û˜Ì˚È ˆÂÌÚ «ÇÓÒÒÚ‡ÌÓ‚ËÚÂÎ¸Ì‡fl Ú‡‚Ï‡ÚÓÎÓ„Ëfl Ë ÓÚÓÔÂ‰Ëfl» ËÏ. ‡Í‡‰. É.Ä. àÎËÁ‡Ó‚‡ êÓÒÁ‰‡‚‡, 
„. äÛ„‡Ì

Методом трансмиссионной электронной микроскопии  изучена ультраструктура эндотелиоцитов гемомикроциркуляторно-
го русла передней большеберцовой мышцы взрослых собак при удлинении голени по методу Г.А. Илизарова. Установлена
их способность к редукции и обновлению. Возникающее в тканях удлиняемой конечности напряжение растяжения стиму-
лирует и поддерживает высокую активность ядерного аппарата эндотелиоцитов, в котором преобладает эухроматин. При-
сутствие во все сроки наблюдения капилляров с закрытым просветом свидетельствует о пролонгированном процессе ан-
гиогенеза терминальных отделов гемомикроциркуляторного русла, которые сочетаются с регенерацией и ростом волокон
скелетной мышечной ткани. После прекращения дистракции на фоне продолжающегося роста и дифференцировки мы-
шечной ткани отмечен рост эндотелиоцитов и усиление активности их синтетического аппарата.

Ключевые слова: скелетная мышца, капилляр, эндотелиоцит, дистракция конечности.
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CHANGES OF MYOCARDIUM, SKELETAL MUS-
CLE AND LIVER OF RATS FED CARNITINE-
DEFICIENT DIET AND TREATED WITH CARNI-
TINE OPTICAL ISOMERS

A.A. Spasov, I.N. Iezhitsa, V.B. Pisarev, G.L. Snigur and
M.S. Kravchenko

The aim of the present study was a comparative assess-
ment of L-, D-and DL-carnitine effect on morphometric and
histological parameters of myocardium, skeletal muscles (m.
gastrocnemius) and liver in 60 rats fed carnitine-deficient diet.
Carnitine-deficient diet fed 2 months resulted in a substantial
reduction of carnitine concentration in blood plasma of rats.
In carnitine-deficient animals, lipid vacuoles were found to
accumulate within the hepatocytes in all the zones of hepatic

lobules, which mainly had the character of micro- and
macrovesicular steatosis. This was accompanied by a reduction
of skeletal muscle fiber and cardiomyocyte average thickness.
L-carnitine administration resulted in the compensation of
carnitine deficiency in animals with alimentary carnitine defi-
cient state, while the racemate and D-stereoisomere did not
affect its content in blood. Pharmacological correction of car-
nitine deficiency with L-carnitine prevented the development
of liver fatty dystrophy to a greater degree, than the adminis-
tration of other carnitine stereoisomeres and promoted the
restoration of muscular fiber thickness of skeletal muscles. 
DL-carnitine administration was accompanied by a moderate
correction of fatty dystrophy and did not prevent the develop-
ment of skeletal muscles atrophy. D-carnitine stereoisomere
did not prevent liver fatty dystrophy, but it reduced its severi-
ty. Correction of carnitine deficiency with D- stereoisomere
was not accompanied by essential morphological and morpho-
metric differences in degree of skeletal muscle atrophy.

Key words: myocardium, skeletal muscles, liver, morphometry,
carnitine deficiency. 
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Том 129. № 3 ОРИГИНАЛЬНЫЕ ИССЛЕДОВАНИЯ

Ë ÚÍ‡ÌÂÈ [1, 9, 12]. é‰Ì‡ÍÓ ˝ÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË-
˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ÏËÍÓÒÓÒÛ‰ËÒÚÓ„Ó ÛÒÎ‡ ÒÍÂÎÂÚ-
Ì˚ı Ï˚¯ˆ ÍÓÌÂ˜ÌÓÒÚË ‚ ÛÒÎÓ‚Ëflı ‰ËÒÚ‡ÍˆËÓÌÌÓ„Ó
ÓÒÚÂÓÒËÌÚÂÁ‡ ÌÂÏÌÓ„Ó˜ËÒÎÂÌÌ˚ [1].

ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ — ÍÓÏÔÎÂÍÒÌÓÂ ËÁÛ˜ÂÌËÂ
‚ÎËflÌËfl ‰ÓÁËÓ‚‡ÌÌÓ„Ó ‡ÒÚflÊÂÌËfl Ì‡ ÒÚÓÂÌËÂ ˝Ì-
‰ÓÚÂÎËÓˆËÚÓ‚ „ÂÏÓÏËÍÓˆËÍÛÎflÚÓÌÓ„Ó ÛÒÎ‡ ÒÍÂ-
ÎÂÚÌ˚ı Ï˚¯ˆ „ÓÎÂÌË ‚ ÛÒÎÓ‚Ëflı ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓ-
„Ó Û‰ÎËÌÂÌËfl ÍÓÌÂ˜ÌÓÒÚË ÏÂÚÓ‰ÓÏ ‰ËÒÚ‡ÍˆËÓÌÌÓ„Ó
ÓÒÚÂÓÒËÌÚÂÁ‡ ÔÓ àÎËÁ‡Ó‚Û.

å ‡ Ú Â  Ë ‡ Î  Ë  Ï Â Ú Ó ‰ ˚ . ùÍÒÔÂËÏÂÌÚ˚ ÔÓ‚Â‰ÂÌ˚
Ä.ç. Ñ¸fl˜ÍÓ‚˚Ï, à.à. å‡ÚÂÎÂÏ Ë ç.Ç. èÂÚÓ‚ÒÍÓÈ Ì‡ 46 ‚ÁÓÒ-
Î˚ı ·ÂÒÔÓÓ‰Ì˚ı ÒÓ·‡Í‡ı, ÍÓÚÓ˚Ï ÔÓÒÎÂ Á‡Í˚ÚÓÈ ÙÎÂÍÒËÓÌ-
ÌÓÈ ÓÒÚÂÓÍÎ‡ÁËË ·ÂˆÓ‚˚ı ÍÓÒÚÂÈ [7] Û‰ÎËÌflÎË ÍÓÌÂ˜ÌÓÒÚ¸ Ì‡
28–30 ÏÏ (‰Ó 20%) ÔÂ‚ÓÌ‡˜‡Î¸ÌÓÈ ‰ÎËÌ˚ „ÓÎÂÌË Ò ÂÊËÏÓÏ
‰ËÒÚ‡ÍˆËË 0,75–1,0 ÏÏ Á‡ 4 ÔËÂÏ‡ ‚ ‰ÂÌ¸. ÜË‚ÓÚÌ˚ı ‚˚‚Ó‰Ë-
ÎË ËÁ ÓÔ˚Ú‡ ˜ÂÂÁ 5 ÒÛÚ ÔÓÒÎÂ ÓÔÂ‡ˆËË, 3, 7, 14, 21, 28 ÒÛÚ ‰Ë-
ÒÚ‡ÍˆËË, 30 ÒÛÚ ÙËÍÒ‡ˆËË „ÓÎÂÌË ‚ ‡ÔÔ‡‡ÚÂ Ë ˜ÂÂÁ 1–3 ÏÂÒ
ÔÓÒÎÂ ÒÌflÚËfl ‡ÔÔ‡‡Ú‡. ëÓ‰ÂÊ‡ÌËÂ ÊË‚ÓÚÌ˚ı, ÓÔÂ‡ÚË‚Ì˚Â
‚ÏÂ¯‡ÚÂÎ¸ÒÚ‚‡ Ë ˝‚Ú‡Ì‡ÁË˛ ÓÒÛ˘ÂÒÚ‚ÎflÎË ÒÓ„Î‡ÒÌÓ ÔËÍ‡Á‡ åá
ëëëê ‹775 ÓÚ 12.08.1977 „. «é ÏÂ‡ı ÔÓ ‰‡Î¸ÌÂÈ¯ÂÏÛ ÒÓ‚Â-
¯ÂÌÒÚ‚Ó‚‡ÌË˛ Ó„‡ÌËÁ‡ˆËÓÌÌ˚ı ÙÓÏ ‡·ÓÚ˚ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌË-
ÂÏ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı».

ÑÎfl ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË Ó·-
‡Áˆ˚ ËÁ ‚ÂıÌÂÈ, ÒÂ‰ÌÂÈ Ë ÌËÊÌÂÈ ÚÂÚÂÈ ·˛¯Í‡ ÔÂÂ‰-
ÌÂÈ ·ÓÎ¸¯Â·ÂˆÓ‚ÓÈ Ï˚¯ˆ˚. èÓ‰ Ó·˘ËÏ Ì‡ÍÓÁÓÏ ÔË-
ÊËÁÌÂÌÌÓ ˜ÂÂÁ ·˛¯ÌÛ˛ ˜‡ÒÚ¸ ‡ÓÚ˚ ‚‚Ó‰ËÎË 2% ‡Î¸‰Â-
„Ë‰ÌÛ˛ ÒÏÂÒ¸ Ì‡ ÙÓÒÙ‡ÚÌÓÏ ·ÛÙÂÂ, ‚ÁflÚ˚Â ÍÛÒÓ˜ÍË Ï˚¯ˆ
Ó·‡·‡Ú˚‚‡ÎË ÔÓ Ó·˘ÂÔËÌflÚÓÈ ÏÂÚÓ‰ËÍÂ ËÁ„ÓÚÓ‚ÎÂÌËfl
ÔÂÔ‡‡ÚÓ‚ ‰Îfl ˝ÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË˜ÂÒÍÓ„Ó ËÒÒÎÂ‰Ó‚‡-
ÌËfl [10]. ìÎ¸Ú‡ÚÓÌÍËÂ ÒÂÁ˚ ËÁ„ÓÚ‡‚ÎË‚‡ÎË Ò ÔÓÏÓ˘¸˛ ‡Î-
Ï‡ÁÌ˚ı ÌÓÊÂÈ LKB JUMDI (üÔÓÌËfl) Ì‡ ÛÎ¸Ú‡ÏËÍÓÚÓÏ‡ı
LKB Ultrotome III 8800 Ë LKB Ultrotome Bromma Nova
(ò‚ÂˆËfl), ÍÓÌÚ‡ÒÚËÓ‚‡ÎË Û‡ÌËÎ‡ˆÂÚ‡ÚÓÏ Ë ˆËÚ‡ÚÓÏ
Ò‚ËÌˆ‡ ‚ ÛÎ¸Ú‡ÒÚÂÈÌÂÂ ÙËÏ˚ LKB Bromma 2168 (ò‚Â-
ˆËfl). ëÂÁ˚ ÒÍÂÎÂÚÌÓÈ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË ËÁÛ˜‡ÎË Ò ÔÓÏÓ-
˘¸˛ Ú‡ÌÒÏËÒÒËÓÌÌÓ„Ó ˝ÎÂÍÚÓÌÌÓ„Ó ÏËÍÓÒÍÓÔ‡ 
JEM-100B ÙËÏ˚ JEOL (üÔÓÌËfl).

ê Â Á Û Î ¸ Ú ‡ Ú ˚  Ë Ò Ò Î Â ‰ Ó ‚ ‡ Ì Ë fl . Ç ÔÓÒÎÂÓÔÂ-
‡ˆËÓÌÌÓÏ ÔÂËÓ‰Â, ‰Ó Ì‡˜‡Î‡ ‰ËÒÚ‡ÍˆËË, ‚ Í‡ÔËÎÎfl-
‡ı ˝Ì‰ÓÏËÁËfl Ì‡·Î˛‰‡˛ÚÒfl ËÁÏÂÌÂÌËfl ‚ ‚Ë‰Â ÓÚÂÍ‡
·‡Á‡Î¸ÌÓÈ ÏÂÏ·‡Ì˚ ˝Ì‰ÓÚÂÎËfl, Â„Ó ËÒÚÓÌ˜ÂÌËfl Ë ÛÒË-
ÎÂÌËfl ÔËÌÓˆËÚÓÁÌÓÈ ‡ÍÚË‚ÌÓÒÚË ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚. àı
fl‰‡ ·Ó„‡Ú˚ „ÂÚÂÓıÓÏ‡ÚËÌÓÏ. Å‡Á‡Î¸Ì˚Â ÏÂÏ·‡Ì˚
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÚÓÎÒÚ˚ÏË, „ÓÏÓ„ÂÌËÁËÓ‚‡ÌÌ˚ÏË ÒÚÛÍ-
ÚÛ‡ÏË. Ç ÔÓÒ‚ÂÚÂ ˜‡ÒÚË Í‡ÔËÎÎflÓ‚, ÍÓÏÂ ËÁÂ‰Í‡
‚ÒÚÂ˜‡˛˘ËıÒfl ÙÓÏÂÌÌ˚ı ˝ÎÂÏÂÌÚÓ‚ ÍÓ‚Ë, ÓÔÂ‰Â-
ÎflÂÚÒfl ÒÓ‰ÂÊËÏÓÂ ‚ ‚Ë‰Â Ò‚Ó·Ó‰ÌÓ ÎÂÊ‡˘Ëı ÏÂÏ·‡Ì-
Ì˚ı ÍÓÏÔÎÂÍÒÓ‚ ÎË·Ó ‡Ò¯ËÂÌÌ˚ı ËÎË ÒÔ‡‚¯ËıÒfl
ÏËÂÎËÌÓÔÓ‰Ó·Ì˚ı ÏÂ¯Ó˜ÍÓ‚. Ç ÌÂÍÓÚÓ˚ı Í‡ÔËÎÎfl‡ı
ÔÓÒ‚ÂÚ ˆÂÎËÍÓÏ Á‡ÔÓÎÌÂÌ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËÏË Ï‡Ò-
Ò‡ÏË ‰ÂÒÍ‚‡ÏËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ (ËÒÛÌÓÍ, ‡). ç‡ Î˛-
ÏËÌ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ ÔÓfl‚Îfl˛ÚÒfl
ÏÌÓÊÂÒÚ‚Ó ‚˚ÓÒÚÓ‚, Û‚ÂÎË˜Ë‚‡˛˘Ëı ‡·Ó˜Û˛ ÔÎÓ-
˘‡‰¸ Í‡ÔËÎÎflÓ‚. ÇÒÚÂ˜‡˛ÚÒfl ÒÔ‡‚¯ËÂÒfl Í‡ÔËÎÎfl˚
ËÎË Ò ÔÛÒÚ˚Ï ‡Ò¯ËÂÌÌ˚Ï ÔÓÒ‚ÂÚÓÏ.

óÂÂÁ 3–7 ÒÛÚ ‰ËÒÚ‡ÍˆËË ‚ ˜‡ÒÚË Í‡ÔËÎÎflÓ‚
ÔÓÒÎÂÓÔÂ‡ˆËÓÌÌ˚Â ËÁÏÂÌÂÌËfl ÒÓı‡Ìfl˛ÚÒfl. ç‡fl‰Û
Ò ˝ÚËÏ, ‚ÒÚÂ˜‡˛ÚÒfl Í‡ÔËÎÎfl˚ Ò Á‡Í˚Ú˚Ï ÔÓÒ‚Â-
ÚÓÏ, ‚ fl‰‡ı ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ ÍÓÚÓ˚ı ÁÌ‡˜ËÚÂÎ¸ÌÂÂ
ÔÂ‰ÒÚ‡‚ÎÂÌ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ ‡ÍÚË‚Ì˚È ˝ÛıÓÏ‡ÚËÌ, ‡
„ÂÚÂÓıÓÏ‡ÚËÌ ‡ÒÔÓÎ‡„‡ÂÚÒfl ÓÍÓÎÓ fl‰ÂÌÓÈ Ó·Ó-
ÎÓ˜ÍË. èËÌÓˆËÚÓÁÌ˚Â ÔÛÁ˚¸ÍË ÏÓÙÓÎÓ„Ë˜ÂÒÍË
·ÎËÁÍË Í ÌÓÏÂ. Å‡Á‡Î¸Ì‡fl ÏÂÏ·‡Ì‡ ˝Ì‰ÓÚÂÎËfl Í‡-

ÔËÎÎflÓ‚ ‚ÓÈÎÓÍÓÓ·‡ÁÌÓ„Ó ‚Ë‰‡, Ó·˚˜ÌÓÈ ÚÓÎ˘ËÌ˚
(ÒÏ. ËÒÛÌÓÍ, ·). ùÚÓ ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó ‡Á-
‚ËÚËË ÂÁÂ‚Ì˚ı ÏËÍÓÒÓÒÛ‰Ó‚, ˜‡ÒÚ¸ ËÁ ÍÓÚÓ˚ı
‡ÒÍ˚‚‡˛ÚÒfl, ‚ÒÚÛÔ‡fl ‚ ÒÓÓ·˘ÂÌËÂ Ò ÍÓ‚ÓÚÓÍÓÏ. 

óÂÂÁ 2–3 ÌÂ‰ ‰ËÒÚ‡ÍˆËË (Û‰ÎËÌÂÌËÂ „ÓÎÂÌË Ì‡
10–15%) ÛÎ¸Ú‡ÒÚÛÍÚÛ‡ ·ÓÎ¸¯ËÌÒÚ‚‡ Í‡ÔËÎÎflÓ‚
˝Ì‰ÓÏËÁËfl ÌÓÏ‡ÎËÁÛÂÚÒfl, ıÓÚfl ‚ ÌÂÍÓÚÓ˚ı ËÁ ÌËı
ÔÓ‰ÓÎÊ‡˛Ú ‚ÒÚÂ˜‡Ú¸Òfl ÏÂÏ·‡ÌÌ˚Â ‡„Â„‡Ú˚. Ç ÓÚ-
‰ÂÎ¸Ì˚ı Í‡ÔËÎÎfl‡ı, Ì‡fl‰Û Ò Ó·˚˜Ì˚ÏË ˝Ì‰ÓÚÂÎËÓ-
ˆËÚ‡ÏË, ËÏÂ˛ÚÒfl ÍÎÂÚÍË ÒÓ Ò‚ÂÚÎÓÈ ˆËÚÓÔÎ‡ÁÏÓÈ,
Ó·Â‰ÌÂÌÌÓÈ ÒÚÛÍÚÛ‡ÏË ˆËÚÓÒÍÂÎÂÚ‡ Ë ÔËÌÓˆËÚÓÁ-
Ì˚ÏË ÔÛÁ˚¸Í‡ÏË (ÒÏ. ËÒÛÌÓÍ, ‚). Ç˚ÓÒÚ˚ ˝Ì‰ÓÚÂ-
ÎËÓˆËÚÓ‚ Ì‡ Î˛ÏËÌ‡Î¸ÌÓÈ ÔÓ‚ÂıÌÓÒÚË ·ÓÎÂÂ ÚÓÌ-
ÍËÂ, ËÁ‚ËÚ˚Â, ËÌÓ„‰‡ Á‡Ï˚Í‡˛ÚÒfl Ò Ó·‡ÁÓ‚‡ÌËÂÏ
Ò‚ÓÂÓ·‡ÁÌ˚ı ÔÂÚÂÎ¸. ÇÂÓflÚÌÓ, ˝ÚË ËÁÏÂÌÂÌËfl Ò‚Ë-
‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÎÓÍ‡Î¸Ì˚ı ‰ÂÒÚÛÍÚË‚Ì˚ı ÔÓˆÂÒÒ‡ı ‚
ÒÚÂÌÍ‡ı Í‡ÔËÎÎflÓ‚. ÇÒÚÂ˜‡˛ÚÒfl Í‡ÔËÎÎfl˚ ÒÓ ˘Â-
ÎÂ‚Ë‰Ì˚Ï ÔÓÒ‚ÂÚÓÏ. êÂ‡ÍÚË‚ÌÓ-‰ËÒÚÓÙË˜ÂÒÍËÂ ËÁ-
ÏÂÌÂÌËfl ‚ ÔÓ‚ÂÊ‰ÂÌÌ˚ı Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÌ‡ı, ÔÓ-
ÒÚÂÔÂÌÌÓ ÒÚËı‡fl, ÎËÍ‚Ë‰ËÛ˛ÚÒfl. Ç ÒÚÂÌÍÂ ÏËÍÓÒÓ-
ÒÛ‰Ó‚ ‚ÒÚÂ˜‡˛ÚÒfl Û˜‡ÒÚÍË, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛˘ËÂ Ó Â-
„ÂÌÂ‡ˆËË ÁÓÌ˚ ÔÓ‚ÂÊ‰ÂÌËfl Á‡ Ò˜ÂÚ ÔËÎÂÊ‡˘Ëı
ÍÎÂÚÓ˜Ì˚ı ˝ÎÂÏÂÌÚÓ‚ (ÒÏ. ËÒÛÌÓÍ, „).

èË Û‰ÎËÌÂÌËË „ÓÎÂÌË Ì‡ 20% (28 ÒÛÚ ‰ËÒÚ‡Í-
ˆËË) ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ‚Ë‰ËÏ˚ı Í‡ÔËÎÎflÓ‚ ÓÔÂ‰ÂÎfl-
ÂÚÒfl Ó·˚˜Ì‡fl ÒÚÛÍÚÛ‡ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚, ˆËÒÚÂÌ˚
˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÒÂÚË ÛÔÎÓ˘ÂÌ˚. ç‡fl‰Û Ò ‡Ò-
Í˚Ú˚ÏË ÏËÍÓÒÓÒÛ‰‡ÏË, Ó·Ì‡ÛÊË‚‡˛ÚÒfl ÂÁÂ‚-
Ì˚Â „ÂÏÓÍ‡ÔËÎÎfl˚ ÒÓ ˘ÂÎÂ‚Ë‰Ì˚Ï ÔÓÒ‚ÂÚÓÏ.

èÓÒÎÂ ÔÂÍ‡˘ÂÌËfl ‰ËÒÚ‡ÍˆËË (ÍÓÌÂˆ ÙËÍÒ‡ˆËË
„ÓÎÂÌË ‚ ‡ÔÔ‡‡ÚÂ, 2 ÏÂÒ ˝ÍÒÔÂËÏÂÌÚ‡) ÔÓ‰ÓÎÊ‡ÂÚÒfl
‰ËÙÙÂÂÌˆËÓ‚Í‡ ÌÓ‚ÓÓ·‡ÁÓ‚‡ÌÌÓÈ ÒÍÂÎÂÚÌÓÈ Ï˚-
¯Â˜ÌÓÈ ÚÍ‡ÌË Ë ‡ÔÔÓÁËˆËÓÌÌ˚È ÓÒÚ ÏËÓÙË·ËÎÎ
‚ÌÛÚË ‚ÓÎÓÍÓÌ Ë ÔÓ‰ Ò‡ÍÓÎÂÏÏÓÈ. Ç ·ÓÎ¸¯ËÌÒÚ‚Â
ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÏËÍÓÒÓÒÛ‰Ó‚ Ï˚¯ˆ ÓÔÂ‰ÂÎflÂÚÒfl
Ó·˚˜Ì‡fl ÛÎ¸Ú‡ÒÚÛÍÚÛ‡. Ç fl‰‡ı ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ „Â-
ÚÂÓıÓÏ‡ÚËÌ ÍÓÌˆÂÌÚËÛÂÚÒfl ÓÍÓÎÓ fl‰ÂÌÓÈ Ó·ÓÎÓ˜-
ÍË. ñËÚÓÔÎ‡ÁÏ‡ Ì‡Ò˚˘ÂÌ‡ ÔËÌÓˆËÚÓÁÌ˚ÏË ÔÛÁ˚¸Í‡-
ÏË, ÏÂÎÍËÏË ÏËÚÓıÓÌ‰ËflÏË Ë Â‰ËÌË˜Ì˚ÏË ‡Ò¯Ë-
ÂÌÌ˚ÏË ˆËÒÚÂÌ‡ÏË „‡ÌÛÎflÌÓÈ ˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜Â-
ÒÍÓÈ ÒÂÚË. Å‡Á‡Î¸Ì‡fl ÏÂÏ·‡Ì‡ ‚ÓÈÎÓÍÓÓ·‡ÁÌÓ„Ó ‚Ë-
‰‡. ÇË‰Ì˚ ÔËÎÂ„‡˛˘ËÂ ÓÚÓÒÚÍË ÔÂËˆËÚÓ‚. Ç ˝Ì‰Ó-
ÚÂÎËË ÌÂÍÓÚÓ˚ı Í‡ÔËÎÎflÓ‚ ÔÂ‰ÒÚ‡‚ËÚÂÎ¸ÒÚ‚Ó ·ËÓ-
ÒËÌÚÂÚË˜ÂÒÍÓ„Ó ‡ÔÔ‡‡Ú‡ ‚ ‚Ë‰Â ÏÌÓÊÂÒÚ‚‡ ÔÓÎËË·Ó-
ÒÓÏ Ë „‡ÌÛÎflÌÓÈ ˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÒÂÚË Ò‚Ë‰Â-
ÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÓÒÚÂ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ (ÒÏ. ËÒÛÌÓÍ, ‰).

èÓÒÎÂ ÒÌflÚËfl ‡ÔÔ‡‡Ú‡ (3 ÏÂÒ ˝ÍÒÔÂËÏÂÌÚ‡)
ÔÓËÒıÓ‰ËÚ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÛÎ¸Ú‡ÒÚÛÍÚÛ˚ ËÒÒÎÂ-
‰ÛÂÏ˚ı Ï˚¯ˆ Ë Ëı „ÂÏÓÍ‡ÔËÎÎflÓ‚ (ÒÏ. ËÒÛÌÓÍ, Â).

é · Ò Û Ê ‰ Â Ì Ë Â  Ô Ó Î Û ˜ Â Ì Ì ˚ ı  ‰ ‡ Ì Ì ˚ ı .
èÓ‚Â‰ÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÂÓ·‡ÁÓ-
‚‡ÌËÂ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ Í‡ÔËÎÎflÌÓ„Ó ÛÒÎ‡ ÒÍÂÎÂÚÌ˚ı
Ï˚¯ˆ „ÓÎÂÌË ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı ÔË Û‰-
ÎËÌÂÌËË ÍÓÌÂ˜ÌÓÒÚË fl‚ÎflÂÚÒfl ÒÎÂ‰ÒÚ‚ËÂÏ ËÁÏÂÌÂÌËfl
ÍÓ‚ÓÚÓÍ‡ ‚ Ï‡„ËÒÚ‡Î¸Ì˚ı ÒÓÒÛ‰‡ı. èË ˜ÂÒÍÓÒÚ-
ÌÓÏ ÓÒÚÂÓÒËÌÚÂÁÂ ÔÓ àÎËÁ‡Ó‚Û ÓÚÏÂ˜‡ÂÚÒfl Û‚ÂÎË˜Â-
ÌËÂ Ó·˙ÂÏÌÓÈ ÒÍÓÓÒÚË ÍÓ‚ÓÚÓÍ‡, ‡Ò¯ËÂÌËÂ ÔÓ-
Ò‚ÂÚ‡ Ï‡„ËÒÚ‡Î¸Ì˚ı ‡ÚÂËÈ Ë Û‚ÂÎË˜ÂÌËÂ Ó·˙ÂÏ‡
ÒÓÒÛ‰ËÒÚÓ„Ó ·‡ÒÒÂÈÌ‡ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ [4, 6]. éÔÂ‡-
ÚË‚ÌÓÂ ‚ÏÂ¯‡ÚÂÎ¸ÒÚ‚Ó Ì‡ „ÓÎÂÌË, Í‡Í Ë Î˛·‡fl Ú‡‚-
Ï‡, ‚˚Á˚‚‡ÂÚ ÔÂÂ‡ÒÔÂ‰ÂÎÂÌËÂ ÍÓ‚Ë ‚ Ó·˘ÂÈ ÒËÒÚÂ-
ÏÂ ÍÓ‚ÓÓ·‡˘ÂÌËfl Ë ËÌÚÂÌÒËÙËÍ‡ˆË˛ Â„ËÓÌ‡ÌÓ„Ó



ÍÓ‚ÓÚÓÍ‡. Ç ÍÓÌÂ˜ÌÓÏ ËÚÓ„Â ˝ÚÓ ÔÂ‰ÓÚ‚‡˘‡ÂÚ ‡Á-
‚ËÚËÂ „Û·˚ı ÒÚÛÍÚÛÌ˚ı ËÁÏÂÌÂÌËÈ ‚ Ï˚¯Â˜Ì˚ı ‚Ó-
ÎÓÍÌ‡ı ‚ ÔÓÒÎÂÓÔÂ‡ˆËÓÌÌÓÏ ÔÂËÓ‰Â. é‰Ì‡ÍÓ ‚ÓÁÓÒ-
¯ËÈ ÍÓ‚ÓÚÓÍ Ë ÔÓ‚˚¯ÂÌËÂ ÚÓÌÛÒ‡ ÂÁËÒÚÂÌÚÌ˚ı ÒÓ-
ÒÛ‰Ó‚ ÔÂ‰ÔÓÎ‡„‡˛Ú ÓÚÍ˚ÚËÂ ‡ÚÂËÓ‚ÂÌÓÁÌ˚ı ¯ÛÌ-
ÚÓ‚, ÔÓ ÍÓÚÓ˚Ï ÍÓ‚¸, ÏËÌÛfl Ï˚¯ˆ˚, Ò·‡Ò˚‚‡ÂÚÒfl ‚
‚ÂÌÓÁÌÓÂ ÛÒÎÓ. ÇÒÎÂ‰ÒÚ‚ËÂ ˝ÚÓ„Ó ÔÓ‰ÌËÏ‡ÂÚÒfl ‚ÂÌÓÁ-
ÌÓÂ ‰‡‚ÎÂÌËÂ Ë ÒÌËÊ‡ÂÚÒfl ÓÚÌÓÒËÚÂÎ¸Ì‡fl ‚ÂÎË˜ËÌ‡
ÔËÚÓÍ‡ ÍÓ‚Ë Í Ï˚¯ˆ‡Ï [1]. èÓ˝ÚÓÏÛ Â‡ÍÚË‚Ì˚Â ËÁ-
ÏÂÌÂÌËfl ‚ ÓÚ‰ÂÎ¸Ì˚ı Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÌ‡ı ÒÓı‡Ìfl˛Ú-
Òfl ‰Ó ÌÓÏ‡ÎËÁ‡ˆËË Â„ËÓÌ‡ÌÓ„Ó ÍÓ‚ÓÚÓÍ‡.

áÌ‡˜ËÚÂÎ¸ÌÓÂ Û‚ÂÎË˜ÂÌËÂ Ó·˙ÂÏ‡ ÒÓÒÛ‰ËÒÚÓ„Ó ·‡Ò-
ÒÂÈÌ‡ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ ÔÓÒÎÂ ÓÔÂ‡ˆËË Û‚ÂÎË˜Ë‚‡ÂÚ

Ì‡„ÛÁÍÛ Ë Ì‡ Í‡ÔËÎÎfl˚. Ç ÂÁÛÎ¸Ú‡ÚÂ ˝ÚÓ„Ó ‚ ˜‡ÒÚË ËÁ
ÌËı ‡Á‚Ë‚‡˛ÚÒfl ‡‰‡ÔÚ‡ˆËÓÌÌ˚Â ÔÓˆÂÒÒ˚ ‚ ‚Ë‰Â ÌÂ-
ÒÔÂˆËÙË˜ÂÒÍËı Â‡ÍÚË‚Ì˚ı Ë ‡‰‡ÔÚ‡ˆËÓÌÌ˚ı ËÁÏÂÌÂ-
ÌËÈ ÛÎ¸Ú‡ÒÚÛÍÚÛ˚ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚. ëÌËÊÂÌËÂ ÊÂ
Ó·˙ÂÏÌÓÈ ÒÍÓÓÒÚË ÍÓ‚ÓÚÓÍ‡ ‚ ·Â‰ÂÌÌÓÈ ‡ÚÂËË ̃ Â-
ÂÁ 2 ÌÂ‰ ‰ËÒÚ‡ÍˆËË ‰Ó ÛÓ‚Ìfl ‰ÓÓÔÂ‡ˆËÓÌÌ˚ı ‚ÂÎË-
˜ËÌ ÛÏÂÌ¸¯‡ÂÚ ÍÓ‚ÂÌ‡ÔÓÎÌÂÌËÂ ÒÓÒÛ‰ËÒÚÓ„Ó ÛÒÎ‡
Ï˚¯ˆ, Ë ‚ ·ÓÎ¸¯ËÌÒÚ‚Â Í‡ÔËÎÎflÓ‚ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ
Ì‡ÒÚÛÔ‡ÂÚ ÌÓÏ‡ÎËÁ‡ˆËfl Ëı ÛÎ¸Ú‡ÒÚÛÍÚÛ˚.

ä 21-Ï ÒÛÚÍ‡Ï ‰ËÒÚ‡ÍˆËË ‚ÂÎË˜ËÌ‡ ÍÓ‚ÓÚÓÍ‡ ‚
·Â‰ÂÌÌÓÈ ‡ÚÂËË Ô‡‰‡ÂÚ ÌËÊÂ ‰ÓÓÔÂ‡ˆËÓÌÌ˚ı ‚ÂÎË-
˜ËÌ, ‡ ‚ÂÌÓÁÌÓÂ ‰‡‚ÎÂÌËÂ ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏ‡Î¸Ì˚ı
ˆËÙ. åÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÓÚÌÓÒËÚÂÎ¸Ì‡fl „ËÔÓÍ-
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ä‡ÔËÎÎfl˚ ˝Ì‰ÓÏËÁËfl ÔÂÂ‰ÌÂÈ ·ÓÎ¸¯Â·ÂˆÓ‚ÓÈ Ï˚¯ˆ˚ ‚ ÛÒÎÓ‚Ëflı Û‰ÎËÌÂÌËfl „ÓÎÂÌË ÔÓ ÏÂÚÓ‰Û É.Ä. àÎËÁ‡Ó‚‡.

‡ — ˜ÂÂÁ 5 ÒÛÚ ÔÓÒÎÂ ÓÔÂ‡ˆËË, ÒÚÂÎÍÓÈ ÛÍ‡Á‡ÌÓ ÒÓ‰ÂÊËÏÓÂ Í‡ÔËÎÎfl‡; · — ˜ÂÂÁ 7 ÒÛÚ ‰ËÒÚ‡ÍˆËË, ÒÚÂÎÍÓÈ ÛÍ‡Á‡Ì Í‡ÔËÎÎfl
Ò Á‡Í˚Ú˚Ï ÔÓÒ‚ÂÚÓÏ; ‚ — ˜ÂÂÁ 14 ÒÛÚ ‰ËÒÚ‡ÍˆËË, ÒÚÂÎÍÓÈ ÛÍ‡Á‡Ì ˝Ì‰ÓÚÂÎËÓˆËÚ ÒÓ Ò‚ÂÚÎÓÈ ˆËÚÓÔÎ‡ÁÏÓÈ, ‰‚ÛÏfl ÒÚÂÎÍ‡ÏË —
«ÚÂÏÌ˚È» ˝Ì‰ÓÚÂÎËÓˆËÚ; „ — ˜ÂÂÁ 21 ÒÛÚ ‰ËÒÚ‡ÍˆËË, ÒÚÂÎÍÓÈ ÛÍ‡Á‡Ì ÓÚÓÒÚÓÍ ˝Ì‰ÓÚÂÎËÓˆËÚ‡ ÒÏÂÊÌÓ„Ó Í‡ÔËÎÎfl‡; ‰ — ˜ÂÂÁ 
30 ÒÛÚ ÙËÍÒ‡ˆËË ‚ ‡ÔÔ‡‡ÚÂ, ÒÚÂÎÍ‡ÏË ÛÍ‡Á‡Ì˚ ÔÎÓÚÌ˚Â Ë ˘ÂÎÂ‚˚Â ÍÓÌÚ‡ÍÚ˚ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚; Â — ˜ÂÂÁ 1 ÏÂÒ ÔÓÒÎÂ ÒÌflÚËfl ‡Ô-
Ô‡‡Ú‡, ÌÓÏ‡Î¸Ì‡fl ÛÎ¸Ú‡ÒÚÛÍÚÛ‡ Í‡ÔËÎÎfl‡. åÇ — Ï˚¯Â˜ÌÓÂ ‚ÓÎÓÍÌÓ; äÇ — ÍÓÎÎ‡„ÂÌÓ‚˚Â ‚ÓÎÓÍÌ‡; ä‡Ô — Í‡ÔËÎÎfl; Åå —
·‡Á‡Î¸Ì‡fl ÏÂÏ·‡Ì‡ ˝Ì‰ÓÚÂÎËfl; ü — fl‰Ó ˝Ì‰ÓÚÂÎËÓˆËÚ‡; ù — ˝ËÚÓˆËÚ ‚ ÔÓÒ‚ÂÚÂ Í‡ÔËÎÎfl‡; è — ÔÂËˆËÚ.
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ÒËfl ÚÍ‡ÌÂÈ, ‚˚Á‚‡ÌÌ‡fl ‚ÂÌÓÁÌ˚Ï Á‡ÒÚÓÂÏ, fl‚ÎflÂÚÒfl ÌÂ-
Ó·ıÓ‰ËÏ˚Ï Ù‡ÍÚÓÓÏ ‰Îfl ‡Á‚ÂÚ˚‚‡ÌËfl ‚ ÌËı ÂÔ‡‡-
ÚË‚Ì˚ı ÔÓˆÂÒÒÓ‚. ùÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË˜ÂÒÍËÂ ËÒ-
ÒÎÂ‰Ó‚‡ÌËfl ÒÍÂÎÂÚÌÓÈ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË ÔÓ‰Ú‚ÂÊ‰‡˛Ú
˝ÚÓ ÔÂ‰ÔÓÎÓÊÂÌËÂ. ÄÍÚË‚Ì˚È ÏËÓÙË·ËÎÎÓ„ÂÌÂÁ, Û‚Â-
ÎË˜ÂÌËÂ Ó·˙ÂÏ‡ Ò‡ÍÓÔÎ‡ÁÏ˚ Ë ÔÎÓ˘‡‰Ë, ÔÓÍ˚‚‡˛˘ÂÈ
Ëı Ò‡ÍÓÎÂÏÏ˚, ‡ Ú‡ÍÊÂ ÌÓ‚ÓÓ·‡ÁÓ‚‡ÌËÂ Ï˚¯Â˜Ì˚ı ‚Ó-
ÎÓÍÓÌ ËÁ Í‡Ï·Ë‡Î¸Ì˚ı ˝ÎÂÏÂÌÚÓ‚ fl‚Îfl˛ÚÒfl ÔËÁÌ‡Í‡ÏË
ÔÓ‰ÓÎÊ‡˛˘ÂÈÒfl Â„ÂÌÂ‡ˆËË ÒÚÛÍÚÛÌ˚ı Â‰ËÌËˆ ÏË-
ÓÌ‡ [6, 11]. àÁÏÂÌÂÌËfl ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ ‚ ˝ÚÓÏ ÔÂËÓ‰Â
Ì‡·Î˛‰ÂÌËfl Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÎÓÍ‡Î¸Ì˚ı ‡‰‡ÔÚ‡ˆËÓÌ-
Ì˚ı ÔÓˆÂÒÒ‡ı ‚ ÒÚÂÌÍ‡ı Í‡ÔËÎÎflÓ‚.

óÂÂÁ 28 ÒÛÚ ‰ËÒÚ‡ÍˆËË ÓÚÏÂ˜‡˛ÚÒfl ÌÓÏ‡ÎËÁ‡-
ˆËfl ÍÓ‚ÓÚÓÍ‡ ‚ ·Â‰ÂÌÌÓÈ ‡ÚÂËË, ÚÂÌ‰ÂÌˆËfl Ì‡‡-
ÒÚ‡ÌËfl ‡ÚÂË‡Î¸ÌÓ„Ó ‰‡‚ÎÂÌËfl Ë ÒÌËÊÂÌËÂ ‰‡‚ÎÂÌËfl
‚ ‚ÂÌÓÁÌÓÈ ˜‡ÒÚË ÒÓÒÛ‰ËÒÚÓ„Ó ÛÒÎ‡, ˜ÚÓ ‚Â‰ÂÚ, Ì‡fl-
‰Û Ò ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌ˚Ï ‚ÎËflÌËÂÏ Ì‡ÔflÊÂÌËfl ‡ÒÚfl-
ÊÂÌËfl ÒÍÂÎÂÚÌÓÈ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË, Í ÛÎÛ˜¯ÂÌË˛ ÂÂ
ÔËÚ‡ÌËfl, ‡‰‡ÔÚ‡ˆËÓÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË Ë ÒÚËÏÛÎflˆËË
ÓÒÚ‡ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ. ÉÂÏÓÍ‡ÔËÎÎfl˚ ÏËÍÓˆË-
ÍÛÎflÚÓÌÓ„Ó ÛÒÎ‡ Ì‡ ÌÓ‚Û˛ ‚ÓÎÌÛ ËÌÚÂÌÒËÙËÍ‡ˆËË
Â„ËÓÌ‡ÌÓ„Ó ÍÓ‚ÓÓ·‡˘ÂÌËfl ÓÚ‚Â˜‡˛Ú ‡ÒÍ˚ÚËÂÏ
ÂÁÂ‚Ì˚ı Â‰ËÌËˆ, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ‚ÓÁ‡ÒÚ‡-
ÌËË ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ Ì‡„ÛÁÍË ÔÓ Ó·ÂÒÔÂ˜Ë‚‡ÌË˛
Ì‡‡˘Ë‚‡ÌËfl Ï˚¯Â˜ÌÓÈ Ï‡ÒÒ˚.

ä ÍÓÌˆÛ ÔÂËÓ‰‡ ÙËÍÒ‡ˆËË „ÓÎÂÌË ‚ ‡ÔÔ‡‡ÚÂ
Ì‡·Î˛‰‡ÂÚÒfl ÌÓ‚‡fl ‚ÓÎÌ‡ Û‚ÂÎË˜ÂÌËfl Ó·˙ÂÏÌÓÈ ÒÍÓ-
ÓÒÚË ÍÓ‚ÓÚÓÍ‡ ÔÓ ·Â‰ÂÌÌÓÈ ‡ÚÂËË, ˜ÚÓ ÓÍ‡Á˚‚‡-
ÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ‚ÎËflÌËÂ Ì‡ ÔÓˆÂÒÒ˚ ˆËÚÓ‰ËÙÙÂ-
ÂÌˆËÓ‚ÍË ÌÓ‚ÓÓ·‡ÁÓ‚‡ÌÌÓÈ ÒÍÂÎÂÚÌÓÈ Ï˚¯Â˜ÌÓÈ
ÚÍ‡ÌË Ë ÔÓ‰ÓÎÊ‡˛˘ËÈÒfl ÓÒÚ Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÓÌ
[11]. Ç ·ÓÎ¸¯ËÌÒÚ‚Â ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÏËÍÓÒÓÒÛ‰Ó‚
Ï˚¯ˆ ÓÔÂ‰ÂÎflÂÚÒfl Ó·˚˜Ì‡fl ÛÎ¸Ú‡ÒÚÛÍÚÛ‡.

èÓÒÎÂ ÒÌflÚËfl ‡ÔÔ‡‡Ú‡ Ô‡‡ÎÎÂÎ¸ÌÓ Ò ÔÓÒÚÂÔÂÌ-
ÌÓÈ ÌÓÏ‡ÎËÁ‡ˆËÂÈ ÂÓ„‡ÙË˜ÂÒÍËı ÔÓÍ‡Á‡ÚÂÎÂÈ
‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl ÒÚÛÍÚÛ‡ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ „ÓÎÂÌË
Ë Â„ËÓÌ‡Ì˚ı „ÂÏÓÍ‡ÔËÎÎflÓ‚.

í‡ÍËÏ Ó·‡ÁÓÏ, ÔË ‰ËÒÚ‡ÍˆËÓÌÌÓÏ ÓÒÚÂÓÒËÌÚÂÁÂ
ÔÓ É.Ä. àÎËÁ‡Ó‚Û ‚ÓÁÌËÍ‡˛˘ÂÂ ‚ ÚÍ‡Ìflı Ì‡ÔflÊÂÌËÂ
‡ÒÚflÊÂÌËfl, ‡ÍÚË‚ËÁËÛ˛˘ÂÂ ÔÓˆÂÒÒ˚ ‚ÓÒÒÚ‡ÌÓ‚ÎÂ-
ÌËfl ÛÚ‡˜ÂÌÌ˚ı ÒÚÛÍÚÛ, ‚˚Á˚‚‡ÂÚ ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸
ÔÂÂÒÚÓÈÍÛ Â„ËÓÌ‡ÌÓ„Ó ÍÓ‚ÓÚÓÍ‡. àÌÚÂÌÒËÙËÍ‡-
ˆËfl Â„ËÓÌ‡ÌÓ„Ó ÍÓ‚ÓÚÓÍ‡ ‚ Û‰ÎËÌflÂÏÓÈ ÍÓÌÂ˜ÌÓ-
ÒÚË, ÔÓ-‚Ë‰ËÏÓÏÛ, ÛÒËÎË‚‡ÂÚ ÏÂÚ‡·ÓÎË˜ÂÒÍÛ˛ ‡ÍÚË‚-
ÌÓÒÚ¸ ˝Ì‰ÓÚÂÎËÓˆËÚÓ‚ Ë ÒÚËÏÛÎËÛÂÚ ‡Ì„ËÓ„ÂÌÂÁ ÚÂ-
ÏËÌ‡Î¸Ì˚ı ÓÚ‰ÂÎÓ‚ „ÂÏÓÏËÍÓˆËÍÛÎflÚÓÌÓ„Ó ÛÒÎ‡,
˜ÚÓ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ Â„ÂÌÂ‡ˆËË Ë ÓÒÚÛ ‚ÓÎÓÍÓÌ ÒÍÂÎÂÚ-
Ì˚ı Ï˚¯ˆ. èËÒÛÚÒÚ‚ËÂ ‚Ó ‚ÒÂ ÒÓÍË Ì‡·Î˛‰ÂÌËfl Í‡-
ÔËÎÎflÓ‚ ÒÓ ˘ÂÎÂ‚Ë‰Ì˚Ï ÔÓÒ‚ÂÚÓÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó
ÔÓÎÓÌ„ËÓ‚‡ÌÌÓÏ ÔÓˆÂÒÒÂ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl Ó·˙ÂÏ‡
ÒÓÒÛ‰ËÒÚÓ„Ó ·‡ÒÒÂÈÌ‡ ÒÍÂÎÂÚÌ˚ı Ï˚¯ˆ.
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ULTRASTRUCTURAL CHARACTERISTICS 
OF ENDOTHELIOCYTES OF SKELETAL MUSCLE
HEMOMICROCIRCULATORY BED DURING 
TIBIAL LENGTHENING USING G.A. ILIZAROV
METHOD

N.K. Chikorina and V.I. Shevtsov

The method of transmission electron microscopy was used to
study the ultrastructure of endotheliocytes in the hemomicrocircula-
tory bed of the anterior tibial muscle of adult dogs during tibial
lengthening with Ilizarov method. The capacity of endotheliocytes to
reduction and renewal was established. The tension stress induced in
the biological tissues of the lengthened limb stimulates and supports
high activity of endotheliocyte nuclear  apparatus, which is charac-
terized by the prevalence of euchromatin. Presence of capillaries with
closed lumen at all time points studied is indicative of a prolonged
angiogenesis process in the terminal parts of the hemomicrocircula-
tory bed, which is accompanied by regeneration and growth of the
muscle fibers. After the cessation of distraction, while the muscle tis-
sue continued  to grow and differentiate, the endotheliocyte growth
and the activation of their synthetic apparatus was noted.

Key words: skeletal muscle, capillary,  endotheliocyte, distraction.  
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