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Исследование динамики активности каталазы в сердце 
и мышечной ткани крыс при механическом воздействии 

на гематоофтальмический барьер

Аннотация. Гематоофтальмический барьер — это один из механизмов резистентности, служащий для
защиты организма и предотвращающий нарушение гомеостаза при воздействии на организм факторов,
способных нарушить это равновесие. Одним из осложнений механической травмы глаза и нарушения ге-
матоофтальмического барьера является возникновение оксидативного стресса на фоне общего воспа-
лительного процесса при нарушениях клеточных структур. Цель исследований состояла в изучении ди-
намики активности каталазы в сердце и мышечной ткани крыс при оксидативном стрессе, вызванном
механическим воздействием на гематоофтальмический барьер. Исследования проводили на белых бес-
породных половозрелых здоровых крысах-самцах шестимесячного возраста, массой 200–220 г в количе-
стве 150 штук. Активность каталазы в сердце и мышечной ткани исследовали до начала опыта, а также на
1, 3, 5, 7 и 14 сутки эксперимента по стандартной методике Королюка М. А. Динамику активности каталазы
оценивали при различных способах терапии механической травмы глаза, в том числе с использованием
антиоксиданта кверцетина. Установлено, что при применении помимо стандартной терапии механической
травмы глаза инъекций кверцетина активность каталазы в сердце и мышечной ткани после падения на фоне
индуцированного оксидативного стресса возрастает до значений физиологической нормы к 14 суткам, что
свидетельствует об эффективном купировании оксидативного стресса. Активность каталазы в сердце
и мышечной ткани крыс при оксидативном стрессе, вызванном механическим воздействием на гемато-
офтальмический барьер, наиболее эффективно стабилизируется при стандартной терапии механической
травмы глаза с добавлением кверцетина в виде инъекций.
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Ç‚Â‰ÂÌËÂ. ÉÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍËÈ ·‡¸Â —
˝ÚÓ Ó‰ËÌ ËÁ ÏÂı‡ÌËÁÏÓ‚ ÂÁËÒÚÂÌÚÌÓÒÚË, ÒÎÛÊ‡-
˘ËÈ ‰Îfl Á‡˘ËÚ˚ Ó„‡ÌËÁÏ‡ Ë ÔÂ‰ÓÚ‚‡˘‡˛˘ËÈ
Ì‡Û¯ÂÌËÂ „ÓÏÂÓÒÚ‡Á‡ ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË Ì‡ Ó„‡-
ÌËÁÏ Ù‡ÍÚÓÓ‚, ÒÔÓÒÓ·Ì˚ı Ì‡Û¯ËÚ¸ ̋ ÚÓ ‡‚ÌÓ‚Â-
ÒËÂ [1].

ÉÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍËÈ ·‡¸Â, ÔÓ ÒÛÚË, — ˝ÚÓ
„ËÒÚÓ„ÂÏ‡ÚË˜ÂÒÍËÈ ·‡¸Â ÏÂÊ‰Û ÍÓ‚¸˛ Ë ‚Ó‰flÌË-
ÒÚÓÈ ‚Î‡„ÓÈ „Î‡Á‡, ÍÓÚÓ˚È Â„ÛÎËÛÂÚ ÔÓÒÚÛÔÎÂ-
ÌËÂ ‚ „Î‡Á Ë ‚˚‚Â‰ÂÌËÂ ËÁ ÌÂ„Ó ‡ÁÎË˜Ì˚ı ‚Â˘ÂÒÚ‚,
Ò‚ÓÈÒÚ‚ÂÌÌ˚ı ÌÓÏ‡Î¸ÌÓÏÛ Ë Ô‡ÚÓÎÓ„Ë˜ÂÒÍÓÏÛ
ÏÂÚ‡·ÓÎËÁÏÛ. í‡ÍÊÂ ‚˚ÔÓÎÌflÂÚ ËÏÏÛÌÌÛ˛ ÙÛÌÍ-
ˆË˛, ÔÂÔflÚÒÚ‚Ûfl ÔÓÌËÍÌÓ‚ÂÌË˛ ÏËÍÓÓ„‡ÌËÁ-
ÏÓ‚, ‡ÌÚËÚÂÎ Ë ÎÂÈÍÓˆËÚÓ‚. ùÌ‰ÓÚÂÎË‡Î¸Ì˚Â ÍÎÂÚ-
ÍË ÏËÍÓˆËÍÛÎflÚÓÌÓ„Ó ÛÒÎ‡ „Î‡Á‡ fl‚Îfl˛ÚÒfl
ÓÒÌÓ‚Ì˚Ï ̋ ÎÂÏÂÌÚÓÏ „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍÓ„Ó ·‡¸-
Â‡, Ë ÔÓÌËÍÌÓ‚ÂÌËÂ ‚Â˘ÂÒÚ‚ ËÁ ÍÓ‚Ë ‚ ÚÍ‡ÌË
Ë ÍÎÂÚÍË „Î‡Á‡ Ë Ó·‡ÚÌÓ ÔÓËÒıÓ‰ËÚ ̃ ÂÂÁ ÔÎÓÚ-
Ì˚Â ÍÎÂÚÓ˜Ì˚Â ÏÂÏ·‡Ì˚ ˝Ì‰ÓÚÂÎËfl [2, 3]. 

é‰ÌËÏ ËÁ ÓÒÎÓÊÌÂÌËÈ ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚
„Î‡Á‡ Ë Ì‡Û¯ÂÌËfl „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍÓ„Ó ·‡¸-
Â‡ fl‚ÎflÂÚÒfl ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÓÍÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒ-
Ò‡ Ì‡ ÙÓÌÂ Ó·˘Â„Ó ‚ÓÒÔ‡ÎËÚÂÎ¸ÌÓ„Ó ÔÓˆÂÒÒ‡ ÔË
Ì‡Û¯ÂÌËflı ÍÎÂÚÓ˜Ì˚ı ÒÚÛÍÚÛ [3]. ÑÓÔÓÎÌË-
ÚÂÎ¸Ì˚Ï Ù‡ÍÚÓÓÏ, ÛÒÛ„Û·Îfl˛˘ËÏ ̋ ÚÓÚ ÔÓˆÂÒÒ,
fl‚ÎflÂÚÒfl ÍËÒÎÓÓ‰, ÌÂÓ·ıÓ‰ËÏ˚È ‰Îfl ÍÎÂÚÓ˜ÌÓ„Ó
‰˚ı‡ÌËfl. Ç Ó„‡ÌËÁÏÂ ‚ÒÂ„‰‡ ÔÓÚÂÍ‡˛Ú ÓÍËÒÎË-
ÚÂÎ¸Ì˚Â ÔÓˆÂÒÒ˚, ËÌ‰ÛˆËÛÂÏ˚Â Ò‚Ó·Ó‰Ì˚ÏË ‡-
‰ËÍ‡Î‡ÏË, Ë ˝ÚÓ ÌÂÓ·ıÓ‰ËÏÓ ‰Îfl Ó·ÏÂÌ‡ ‚Â˘ÂÒÚ‚,
‰˚ı‡ÌËfl, ËÏÏÛÌÌ˚ı Â‡ÍˆËÈ, ÌÓ ‚ÒÂ ̋ ÚÓ Û‡‚ÌÓ-
‚Â¯Ë‚‡ÂÚÒfl ÔÓˆÂÒÒ‡ÏË ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl ·Î‡„Ó‰‡fl
˝Ì‰Ó„ÂÌÌ˚Ï Ë ˝ÍÁÓ„ÂÌÌ˚Ï ‡ÌÚËÓÍÒË‰‡ÌÚ‡Ï. èË
‚ÓÒÔ‡ÎÂÌËË ÔÓËÒıÓ‰ËÚ ÔÓ‚˚¯ÂÌËÂ ÍÓÎË˜ÂÒÚ‚‡
Ò‚Ó·Ó‰Ì˚ı ‡‰ËÍ‡ÎÓ‚ Ë ÔÓˆÂÒÒ˚ ÓÍËÒÎÂÌËfl ÔÂ-
‚˚¯‡˛Ú ‚ÓÒÒÚ‡ÌÓ‚ËÚÂÎ¸Ì˚Â Â‡ÍˆËË, ̃ ÚÓ ÔË‚Ó‰ËÚ
Í ÛÒËÎÂÌÌÓÏÛ ‡ÁÛ¯ÂÌË˛ ÌÂ ÚÓÎ¸ÍÓ Ú‡‚ÏËÓ-
‚‡ÌÌ˚ı ÍÎÂÚÓ˜Ì˚ı ÒÚÛÍÚÛ, ÌÓ Ë ̂ ÂÎÓÒÚÌ˚ı — ̋ ÚÓ
Ì‡Û¯‡ÂÚ ÌÓÏ‡Î¸ÌÛ˛ ÊËÁÌÂ‰ÂflÚÂÎ¸ÌÓÒÚ¸ ‚ÒÂ„Ó
Ó„‡ÌËÁÏ‡ [4, 5, 6]. èÓ˝ÚÓÏÛ ÓÍÒË‰‡ÚË‚Ì˚È ÒÚÂÒÒ
ÎÂÊËÚ ‚ ÓÒÌÓ‚Â Ô‡ÚÓ„ÂÌÂÁ‡ ÏÌÓ„Ëı Á‡·ÓÎÂ‚‡ÌËÈ, ̃ ÚÓ
ÔÓ‰˜ÂÍË‚‡ÂÚ ‚‡ÊÌÓÒÚ¸ Â„Ó ÓˆÂÌÍË Ë ÔÓËÒÍ‡ ÒÔÓ-
ÒÓ·Ó‚ Â„Ó ÍÛÔËÓ‚‡ÌËfl.

ñÂÎ¸ ËÒÒÎÂ‰Ó‚‡ÌËÈ — ËÁÛ˜ÂÌËÂ ‰ËÌ‡ÏËÍË ‡Í-
ÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ ‚ ÒÂ‰ˆÂ Ë Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË
Í˚Ò ÔË ÓÍÒË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ, ‚˚Á‚‡ÌÌÓÏ ÏÂ-
ı‡ÌË˜ÂÒÍËÏ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ì‡ „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜Â-
ÒÍËÈ ·‡¸Â. 

ÑÎfl ‰ÓÒÚËÊÂÌËfl ÔÓÒÚ‡‚ÎÂÌÌÓÈ ̂ ÂÎË ÔÂ‰ÒÚÓfl-
ÎÓ Â¯ËÚ¸ ÒÎÂ‰Û˛˘ËÂ Á‡‰‡˜Ë: ÓÔÂ‰ÂÎËÚ¸ ‰ËÌ‡-
ÏËÍÛ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ ‚ ÒÂ‰ˆÂ Ë Ï˚¯Â˜ÌÓÈ
ÚÍ‡ÌË ËÌÚ‡ÍÚÌ˚ı Í˚Ò Ë Í˚Ò Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï
ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ, ‚˚Á‚‡ÌÌ˚Ï ÏÂı‡ÌË˜ÂÒÍËÏ
‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ì‡ „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍËÈ ·‡¸Â;
‚˚fl‚ËÚ¸ ̋ ÙÙÂÍÚË‚ÌÓÒÚ¸ ÍÛÔËÓ‚‡ÌËfl ÓÍÒË‰‡ÚË‚-
ÌÓ„Ó ÒÚÂÒÒ‡ ÔË ÔËÏÂÌÂÌËË ‡ÁÎË˜Ì˚ı ÏÂÚÓ‰Ó‚
ÎÂ˜ÂÌËfl Ú‡‚Ï˚ „Î‡Á‡. 

å‡ÚÂË‡Î˚ Ë ÏÂÚÓ‰˚. àÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓ‚Ó‰Ë-
ÎË Ì‡ ·ÂÎ˚ı ·ÂÒÔÓÓ‰Ì˚ı ÔÓÎÓ‚ÓÁÂÎ˚ı Á‰ÓÓ‚˚ı
Í˚Ò‡ı-Ò‡Ïˆ‡ı ̄ ÂÒÚËÏÂÒfl˜ÌÓ„Ó ‚ÓÁ‡ÒÚ‡, Ï‡ÒÒÓÈ
200–220 „ ‚ ÍÓÎË˜ÂÒÚ‚Â 150 ̄ ÚÛÍ, ÍÓÚÓ˚Â ÒÓ‰Â-
Ê‡ÎËÒ¸ ‚ ‚Ë‚‡ËË ‚ ÒÚ‡Ì‰‡ÚÌ˚ı ÛÒÎÓ‚Ëflı. ÇÒÂ
ÊË‚ÓÚÌ˚Â ·˚ÎË ÔÓ‰ÂÎÂÌ˚ Ì‡ 5 „ÛÔÔ ÔÓ ÚË‰ˆ‡Ú¸
Í˚Ò ‚ Í‡Ê‰ÓÈ „ÛÔÔÂ. ÜË‚ÓÚÌ˚Â 1 „ÛÔÔ˚ — ̋ ÚÓ
ËÌÚ‡ÍÚÌ˚Â Í˚Ò˚. ÜË‚ÓÚÌ˚Ï 2, 3, 4 Ë 5 „ÛÔÔ
Ì‡ÌÓÒËÎË ‚ ÒÔÂˆË‡Î¸ÌÓÏ ÔËÒÔÓÒÓ·ÎÂÌËË-ÙËÍÒ‡-
ÚÓÂ ÔÓÌËÍ‡˛˘ÂÂ ‡ÌÂÌËÂ Ô‡‚Ó„Ó Ë ÎÂ‚Ó„Ó „Î‡Á
‚ Ó·Î‡ÒÚË ÎËÏ·‡ Ò ÔÓÏÓ˘¸˛ ÏËÍÓÎÂÁ‚Ëfl ÔÓ‰ ÏÂÒÚ-
ÌÓÈ ‡ÌÂÒÚÂÁËÂÈ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‰‚ÛıÔÓˆÂÌÚÌÓ-
„Ó ‡ÒÚ‚Ó‡ ÌÓ‚ÓÍ‡ËÌ‡. èË ˝ÚÓÏ ÔÓËÒıÓ‰ËÎÓ
Ú‡‚ÏËÓ‚‡ÌËÂ Ó„Ó‚Ëˆ˚, ÒÍÎÂ˚ Ë ÒÓÒÛ‰ËÒÚÓ„Ó
Ú‡ÍÚ‡. ÜË‚ÓÚÌ˚ı 2-ÓÈ „ÛÔÔ˚ ÒÓ‰ÂÊ‡ÎË ·ÂÁ
ÎÂ˜ÂÌËfl. ÜË‚ÓÚÌ˚Ï 3-ÂÈ „ÛÔÔ˚ ÔÓ‚Ó‰ËÎË ÒÚ‡Ì-
‰‡ÚÌÛ˛ ÚÂ‡ÔË˛ ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡,
ÍÓÚÓ‡fl ‚ÍÎ˛˜‡Î‡ ÂÊÂ‰ÌÂ‚ÌÓÂ ‚‚Â‰ÂÌËÂ ÔÓ‰ÍÓÊÌÓ
‰ÂÍÒ‡ÏÂÚ‡ÁÓÌ‡ ÙÓÒÙ‡Ú‡ ÔÓ 0,1 Ï„/Í„ Ï‡ÒÒ˚ ÚÂÎ‡
1 ‡Á ‚ ÒÛÚÍË, ‰ËÍÎÓÙÂÌ‡Í‡ Ì‡ÚËfl ÔÓ 0,5 Ï„/Í„
1 ‡Á ‚ ÒÛÚÍË, „ÂÌÚ‡ÏËˆËÌ‡ ÒÛÎ¸Ù‡Ú‡ ÔÓ 1,5 Ï„/Í„
2 ‡Á‡ ‚ ÒÛÚÍË. í‡ÍÊÂ ‚ ÔÓ‚ÂÊ‰ÂÌÌ˚È „Î‡Á ÔÓ-
‚Ó‰ËÎËÒ¸ ËÌÒÚËÎÎflˆËË ‰ÂÍÒ‡ÏÂÚ‡ÁÓÌ‡ 4 ‡Á‡ ‚ ‰ÂÌ¸
Ë ÏÂÁ‡ÚÓÌ‡ 2 ‡Á‡ ‚ ‰ÂÌ¸ (‚ ÚËÚÓ‚‡ÌËË ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ ‚ÂÒÛ ÊË‚ÓÚÌÓ„Ó). Ñ‡ÌÌ‡fl ÒıÂÏ‡ ÎÂ˜ÂÌËfl
ÔÓ‚Ó‰ËÎ‡Ò¸ ‚ ÚÂ˜ÂÌËÂ ÌÂ‰ÂÎË ÔÓÒÎÂ Ú‡‚Ï˚. Ñ‡-
ÎÂÂ ‚ ÚÂ˜ÂÌËÂ ÏÂÒflˆ‡ ÔÓ‰ÓÎÊ‡ÎËÒ¸ ËÌÒÚËÎÎflˆËË
‡ÒÚ‚Ó‡ ‰ÂÍÒ‡ÏÂÚ‡ÁÓÌ‡ ÔÓ Û·˚‚‡˛˘ÂÈ ÒıÂÏÂ (ÔÓ
3, 2, 1 ‡Á ‚ ÒÛÚÍË ÔÓ 2 ‰Ìfl Í‡Ê‰˚È ÂÊËÏ) Ë ÌÂ-
‚‡Ì‡Í‡ 4 ‡Á‡ ‚ ‰ÂÌ¸ (ËÎË ·ÓÍÒËÌ‡Í‡ 1 ‡Á ‚ ‰ÂÌ¸).
ÜË‚ÓÚÌ˚Ï 4-ÓÈ „ÛÔÔ˚ Ú‡ÍÊÂ ÔÓ‚Ó‰ËÎË ÒÚ‡Ì-
‰‡ÚÌÛ˛ ÚÂ‡ÔË˛ Ú‡‚Ï˚ „Î‡Á‡, ÌÓ ‰Ó·‡‚ÎflÎË
‚ÌÛÚË·˛¯ËÌÌ˚Â ËÌ˙ÂÍˆËË ÙÎ‡‚ÓÌÓË‰‡ Í‚Â-
ˆÂÚËÌ‡ (ICN, ëòÄ) ‚ ‰ÓÁÂ 5 Ï„/Í„ Ï‡ÒÒ˚. ÜË-
‚ÓÚÌ˚Â 5-ÓÈ „ÛÔÔ˚ ÔÓÎÛ˜‡ÎË ÚÓÎ¸ÍÓ ‚ÌÛÚË·˛-
¯ËÌÌ˚Â ËÌ˙ÂÍˆËË Í‚ÂˆÂÚËÌ‡ ‚ ‰ÓÁÂ 5 Ï„/Í„
Ï‡ÒÒ˚. íÂ‡ÔËfl ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ ‰ÎË-
Î‡Ò¸ 14 ÒÛÚÓÍ. ÇÓ ‚ÂÏfl ̋ ÍÒÔÂËÏÂÌÚ‡ ‚ÒÂ ÊË‚ÓÚ-
Ì˚Â Ì‡ıÓ‰ËÎËÒ¸ Ì‡ ÒÚ‡Ì‰‡ÚÌÓÏ ‡ˆËÓÌÂ ‚Ë‚‡Ëfl
ÔË Ò‚Ó·Ó‰ÌÓÏ ‰ÓÒÚÛÔÂ Í ‚Ó‰Â Ë ÔË˘Â. ÇÒÂ „ÛÔÔ˚
Í˚Ò ·˚ÎË ‚Ó‚ÎÂ˜ÂÌ˚ ‚ ̋ ÍÒÔÂËÏÂÌÚ Ó‰ÌÓ‚ÂÏÂÌ-
ÌÓ, ̃ ÚÓ ËÒÍÎ˛˜‡ÂÚ ‚ÎËflÌËÂ ‚ÌÂ¯ÌËı ÚÂÏÔÂ‡ÚÛ-
Ì˚ı, ÍÎËÏ‡ÚË˜ÂÒÍËı Ë ËÌ˚ı Ù‡ÍÚÓÓ‚ Ì‡ ‡ÍÚË‚ÌÓÒÚ¸
ËÁÛ˜‡ÂÏÓ„Ó ÙÂÏÂÌÚ‡ ‚ ÍÓÌÚÓÎ¸ÌÓÈ Ë ÓÔ˚ÚÌ˚ı
„ÛÔÔ‡ı [7]. ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÒÂ‰ˆÂ Ë Ï˚-
¯Â˜ÌÓÈ ÚÍ‡ÌË ËÒÒÎÂ‰Ó‚‡ÎË ‰Ó Ì‡˜‡Î‡ ÓÔ˚Ú‡, ‡ Ú‡ÍÊÂ
Ì‡ 1, 3, 5, 7 Ë 14 ÒÛÚÍË ̋ ÍÒÔÂËÏÂÌÚ‡ ÔÓ ÒÚ‡Ì‰‡Ú-
ÌÓÈ ÏÂÚÓ‰ËÍÂ äÓÓÎ˛Í‡ å. Ä. [8]. Ç ÒÓÓÚ‚ÂÚ-
ÒÚ‚ËË Ò ˝ÚË˜ÂÒÍËÏË ÌÓÏ‡ÏË Í˚Ò Û·Ë‚‡ÎË ÏÂÚÓ-
‰ÓÏ ‰ÂÍ‡ÔËÚ‡ˆËË ÔÓ‰ ̋ ÙËÌ˚Ï Ì‡ÍÓÁÓÏ, ‡ Á‡ÚÂÏ
ÔÓ‚Ó‰ËÎË ËÁ‚ÎÂ˜ÂÌËÂ ÒÂ‰ˆ‡ Ë Á‡·Ó ·Â‰ÂÌÌÓÈ
Ï˚¯ˆ˚, ÍÓÚÓ˚Â ÔÓÏ˚‚‡ÎË ÙËÁËÓÎÓ„Ë˜ÂÒÍËÏ ‡Ò-
Ú‚ÓÓÏ Ë Á‡ÏÓ‡ÊË‚‡ÎË. á‡ÚÂÏ ÔÛÚÂÏ ÏÂı‡ÌË˜Â-
ÒÍÓ„Ó ËÁÏÂÎ¸˜ÂÌËfl ÚÍ‡ÌÂÈ Ï‡ÒÒÓÈ 1 „ Ò 9 ÏÎ ÚËÒ-
·ÛÙÂ‡ (ç 7,4) „ÓÚÓ‚ËÎË „ÓÏÓ„ÂÌ‡Ú˚ ‚ ‡‚ÚÓÏ‡ÚË-
˜ÂÒÍÓÏ „ÓÏÓ„ÂÌËÁ‡ÚÓÂ ÒÓ ÒÍÓÓÒÚ¸˛ 5000 Ó·/ÏËÌ 
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‚ ÒÓÒÛ‰Â Ò ‰‚ÓÈÌ˚ÏË ÒÚÂÌÍ‡ÏË, ÔÓÒÚÓflÌÌÓ ÓıÎ‡Ê-
‰‡ÂÏ˚Ï ÔÓÚÓ˜ÌÓÈ ‚Ó‰ÓÈ [9]. àÒÒÎÂ‰Ó‚‡ÌËÂ ‚˚-
ÔÓÎÌÂÌÓ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò Ô‡‚ËÎ‡ÏË Î‡·Ó‡ÚÓ-
ÌÓÈ Ô‡ÍÚËÍË ‚ êÓÒÒËÈÒÍÓÈ îÂ‰Â‡ˆËË: ÔËÍ‡Á
åËÌÁ‰‡‚‡ ëëëê ‹ 755 ÓÚ 12.08.1977 „.; ÔË-
Í‡Á åá êî ‹ 267 ÓÚ 19.06.2003 „.; Á‡ÍÓÌ «é Á‡-
˘ËÚÂ ÊË‚ÓÚÌ˚ı ÓÚ ÊÂÒÚÓÍÓ„Ó Ó·‡˘ÂÌËfl» „Î. V,
ÒÚ. 104679-ÉÑ ÓÚ 01.12.1999 „. ç‡ ÔÓ‚Â‰ÂÌËÂ
˝ÍÒÔÂËÏÂÌÚ‡ ÔÓÎÛ˜ÂÌÓ Á‡ÍÎ˛˜ÂÌËÂ äÓÏËÚÂÚ‡ ÔÓ
·ËÓ˝ÚËÍÂ ÔË «åÂ‰ËˆËÌÒÍÓÏ ÛÌË‚ÂÒËÚÂÚÂ «êÂ‡-
‚ËÁ» ‹ 163 ÓÚ 29 ‡‚„ÛÒÚ‡ 2019 „. èÓÎÛ˜ÂÌÌ˚È
ˆËÙÓ‚ÓÈ Ï‡ÚÂË‡Î ÔÓ‰‚Â„‡ÎË ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ
Ó·‡·ÓÚÍÂ ÔÛÚÂÏ ÌÂÔ‡‡ÏÂÚË˜ÂÒÍÓ„Ó ÒÚ‡ÚËÒÚË˜Â-
ÒÍÓ„Ó ‡Ì‡ÎËÁ‡ Ò ̂ ÂÎ¸˛ ÛÒÚ‡ÌÓ‚ÎÂÌËfl ‰ÓÒÚÓ‚ÂÌÓÒÚË
‡ÁÎË˜ËÈ ‚ ËÁÛ˜‡ÂÏ˚ı „ÛÔÔ‡ı Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÍËÚÂËÂ‚ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡, äÓÎÏÓ„ÓÓ‚‡-ëÏË-
ÌÓ‚‡ Ë å‡ÌÌ‡-ìËÚÌË.

êÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËÈ. ÑËÌ‡ÏËÍ‡ ‡ÍÚË‚-
ÌÓÒÚË Í‡Ú‡Î‡Á˚ (åÂ) ‚ ÚÍ‡Ìflı ÒÂ‰ˆ‡ ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸Ì˚ı Í˚Ò ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ ËÒÛÌÍÂ 1. 

ëÓ„Î‡ÒÌÓ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÏÛ ËÒÛÌÍÛ, Û ÊË‚ÓÚ-
Ì˚ı 1-ÓÈ „ÛÔÔ˚ (ËÌÚ‡ÍÚÌ˚ı Í˚Ò) ‡ÍÚË‚ÌÓÒÚ¸
Í‡Ú‡Î‡Á˚ Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ Ì‡-
ıÓ‰ËÎ‡Ò¸ ÔËÏÂÌÓ Ì‡ Ó‰ÌÓÏ ÛÓ‚ÌÂ ‚ ÔÂ‰ÂÎ‡ı
ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏ˚. ì ÊË‚ÓÚÌ˚ı 2-ÓÈ „ÛÔÔ˚
Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ, ÔÛÚÂÏ
Ì‡Û¯ÂÌËfl „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍÓ„Ó ·‡¸Â‡ Ì‡
ÔÓÚflÊÂÌËË ‚ÒÂ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ ‡ÍÚË‚ÌÓÒÚ¸ Í‡-
Ú‡Î‡Á˚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÊ‡Î‡Ò¸. ì ÊË‚ÓÚÌ˚ı 3-ÂÈ
„ÛÔÔ˚ Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒ-
ÒÓÏ Ë Â„Ó ÍÛÔËÓ‚‡ÌËÂÏ ÒÚ‡Ì‰‡ÚÌÓÈ ÚÂ‡ÔËÂÈ
ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ Ú‡ÍÊÂ Ì‡·Î˛‰‡ÂÚÒfl
ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ ‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡,
Ó‰Ì‡ÍÓ Í ÓÍÓÌ˜‡ÌË˛ ˝ÍÒÔÂËÏÂÌÚ‡, Ì‡ 14 ÒÛÚÍË,
‡ÍÚË‚ÌÓÒÚ¸ ÙÂÏÂÌÚ‡ Ì‡˜ËÌ‡ÂÚ ‡ÒÚË Ë ÔÓ˜ÚË ‚ÓÁ-
‚‡˘‡ÂÚÒfl Í ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏÂ. 

Ç 4-ÓÈ „ÛÔÔÂ Í˚Ò, Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË-
‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ Ë ÎÂ˜ÂÌËÂÏ Ú‡‚Ï˚ „Î‡Á‡ Ò ÔË-
ÏÂÌÂÌËÂÏ ÒÚ‡Ì‰‡ÚÌÓÈ ÚÂ‡ÔËË ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚-
Ï˚ Ò ‰Ó·‡‚ÎÂÌËÂÏ ‡ÌÚËÓÍÒË‰‡ÌÚ‡ Í‚ÂˆÂÚËÌ‡ Ì‡·-
Î˛‰‡ÂÚÒfl ÏÂÌÂÂ ËÌÚÂÌÒË‚ÌÓÂ ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË
Í‡Ú‡Î‡Á˚ ‚ÔÎÓÚ¸ ‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡, ‡ Ì‡ 14 ÒÛÚÍË
‡ÍÚË‚ÌÓÒÚ¸ ÙÂÏÂÌÚ‡ ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡Î‡ ËÌÚ‡ÍÚÌ˚Ï
ÊË‚ÓÚÌ˚Ï Ë ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏÂ.

Ç 5-ÓÈ „ÛÔÔÂ ÊË‚ÓÚÌ˚ı Ò ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚-
ÏÓÈ „Î‡Á‡ Ë ÚÂ‡ÔËÂÈ ËÒÍÎ˛˜ËÚÂÎ¸ÌÓ Í‚ÂˆÂÚË-
ÌÓÏ Ú‡ÍÊÂ Ì‡·Î˛‰‡ÂÚÒfl ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡-
Ú‡Î‡Á˚ ‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡ ÔÓ˜ÚË Í‡Í Û Í˚Ò Ò Ú‡‚ÏÓÈ
·ÂÁ ÎÂ˜ÂÌËfl, ÌÓ Ì‡ 14 ÒÛÚÍË Á‡ÙËÍÒËÓ‚‡Ì ÌÂ·ÓÎ¸-
¯ÓÈ ÔÓ‰˙ÂÏ ÍÓÌˆÂÌÚ‡ˆËË ÙÂÏÂÌÚ‡.

í‡ÍÊÂ Ï˚ ÔÓ‚ÂÎË ÒÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ
ÔÓÎÛ˜ÂÌÌ˚ı ‰‡ÌÌ˚ı ÔÛÚÂÏ ÌÂÔ‡‡ÏÂÚË˜ÂÒÍÓ„Ó
ÒÚ‡ÚËÒÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ Ò ̂ ÂÎ¸˛ ÛÒÚ‡ÌÓ‚ÎÂÌËfl ‰Ó-
ÒÚÓ‚ÂÌÓÒÚË ‡ÁÎË˜ËÈ ‚ ËÁÛ˜‡ÂÏ˚ı „ÛÔÔ‡ı Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÍËÚÂËÂ‚ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡, äÓÎ-
ÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Ë å‡ÌÌ‡-ìËÚÌË.

ìÒÚ‡ÌÓ‚ÎÂÌÓ, ̃ ÚÓ ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı
ÒÂ‰ˆ‡ Û ÊË‚ÓÚÌ˚ı 2-ÓÈ „ÛÔÔ˚, Ì‡˜ËÌ‡fl Ò ÔÂ-
‚˚ı ÒÛÚÓÍ ÓÔ˚Ú‡, ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓ-
Í‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı Í˚Ò:

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=38,500,
Z=6,084 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,8333, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-5,4687 ÔË p-level=
0,000000, Z adjstd = 5,3385 ÔË p-level= 0,000000;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z= 6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 1,0000, ÔË <0,001;

ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=
-7,5520 ÔË p-level=0,000000, Z
adjstd = 7,4218 ÔË p-level=
0,000000.

í‡Í‡fl ÚÂÌ‰ÂÌˆËfl ‚ÔÓÎÌÂ Ó·˙-
flÒÌËÏ‡, Ú‡Í Í‡Í Ì‡Û¯ÂÌËÂ „ÂÏ‡-
ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍÓ„Ó ·‡¸Â‡ ÔË-
‚Ó‰ËÚ Í ÓÍÒË‰‡ÚË‚ÌÓÏÛ ÒÚÂÒÒÛ,
˜ÚÓ ÒÌËÊ‡ÂÚ ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚
‚ Ó„‡Ì‡ı Ë ÚÍ‡Ìflı. 

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı
ÒÂ‰ˆ‡ Û ÊË‚ÓÚÌ˚ı 3-È „ÛÔÔ˚ Ú‡Í-
ÊÂ, Ì‡˜ËÌ‡fl Ò ÔÂ‚˚ı ÒÛÚÓÍ ÓÔ˚-
Ú‡, ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓ-
Í‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı Í˚Ò:

   1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-
ìËÚÌË U=97,000, Z=5,219 ÔË
=0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 0,6000,
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ÔË <0,001; ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=
-4,4271 ÔË p-level=0,000010, Z adjstd = 4,2969
ÔË p-level = 0,000017;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z=6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000,
Max Pos Differnc = 1,0000, ÔË <0,001; ÍËÚÂ-
ËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520 ÔË p-level=
0,000000, Z adjstd = 7,4218 ÔË p-level = 0,00000.

ì ÊË‚ÓÚÌ˚ı 3-ÂÈ „ÛÔÔ˚ Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï
ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ Ë Â„Ó ËÌ‡ÍÚË‚‡ˆËÂÈ ÒÚ‡Ì-
‰‡ÚÌÓÈ ÚÂ‡ÔËÂÈ ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ ‡Í-
ÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı ÒÂ‰ˆ‡ ‰ÓÒÚÓ‚ÂÌÓ
ÓÚÎË˜‡ÂÚÒfl ÓÚ Ú‡ÍÓ‚ÓÈ Û ËÌÚ‡ÍÚÌ˚ı Í˚Ò Ì‡ ÔÓ-
ÚflÊÂÌËË ‚ÒÂ„Ó ÓÔ˚Ú‡, ÌÓ, ‚ ̂ ÂÎÓÏ, Ú‡ÍÓÂ ÎÂ˜ÂÌËÂ
‚ÂÒ¸Ï‡ ̋ ÙÙÂÍÚË‚ÌÓ ÍÛÔËÛÂÚ ÓÍËÒÎËÚÂÎ¸Ì˚È ÒÚÂÒÒ.

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı ÒÂ‰ˆ‡ Û ÊË-
‚ÓÚÌ˚ı 4-ÓÈ „ÛÔÔ˚ ‚ ÌÛÎÂ‚˚Â, ‡ Ú‡ÍÊÂ Ì‡ 3, 5
Ë 7 ÒÛÚÍË ÓÔ˚Ú‡ ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡-
Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı Í˚Ò:

0 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=255,500,
Z=-2,876 ÔË =0,004033; ÍËÚÂËÈ äÓÎÏÓ„Ó-
Ó‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = -0,4000,
Max Pos Differnc = 0,0000, ÔË <0,025; ÍË-
ÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-1,3021 ÔË p-lev-
el=0,192891, Z adjstd = 1,1719 ÔË p-level =
0,241251;

3 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=59,500,
Z=5,773 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,7000, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-3,3854 ÔË p-level=
0,000711, Z adjstd = 3,2552 ÔË p-level=0,001133;

5 Ë 7 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-
ìËÚÌË U=0,000, Z=6,653 ÔË
=0,000000; ÍËÚÂËÈ äÓÎÏÓ„Ó-
Ó‚‡-ëÏËÌÓ‚‡ Max Neg Dif-
fernc = 0,0000, Max Pos Differnc =
1,0000, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520
ÔË p-level=0,000000, Z adjstd =
7,4218 ÔË p-level = 0,000000.

Ç 4-ÓÈ „ÛÔÔÂ Í˚Ò ‡ÍÚË‚ÌÓÒÚ¸
Í‡Ú‡Î‡Á˚ Ì‡ 14 ÒÛÚÍË ˝ÍÒÔÂËÏÂÌ-
Ú‡ ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ËÌÚ‡ÍÚÌ˚ı ÊË-
‚ÓÚÌ˚ı, ̃ ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ·ÓÎÂÂ
˝ÙÙÂÍÚË‚ÌÓÏ ÍÛÔËÓ‚‡ÌËË ÓÍËÒ-
ÎËÚÂÎ¸ÌÓ„Ó ÒÚÂÒÒ‡ ÔÛÚÂÏ ÔËÏÂ-
ÌÂÌËfl ÒÚ‡Ì‰‡ÚÌÓÈ ÚÂ‡ÔËË ÏÂı‡-
ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ Ò ‰Ó·‡‚ÎÂ-
ÌËÂÏ ‡ÌÚËÓÍÒË‰‡ÌÚ‡ Í‚ÂˆÂÚËÌ‡.

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı
ÒÂ‰ˆ‡ Û ÊË‚ÓÚÌ˚ı 5 „ÛÔÔ˚, Ì‡-
˜ËÌ‡fl Ò ÔÂ‚˚ı ÒÛÚÓÍ ÓÔ˚Ú‡, ‰Ó-

ÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı
Í˚Ò:

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=100,500,
Z= 5,167 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„Ó-
Ó‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000,
Max Pos Differnc = 0,6333, ÔË <0,001; ÍË-
ÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-3,9062 ÔË p-lev-
el=0,000094, Z adjstd = 3,7760 ÔË p-level =
0,000159;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z=6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 1,0000, ÔË <0,001;
ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z= -7,5520 ÔË
p-level=0,00000, Z adjstd = 7,4218 ÔË p-level =
0,000000.

Ç 5-ÓÈ „ÛÔÔÂ ÊË‚ÓÚÌ˚ı Ú‡ÍÊÂ Ì‡·Î˛‰‡ÂÚÒfl
ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ Ì‡ ÙÓÌÂ ÓÍÒË‰‡-
ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡ Ë ÔÓÍ‡Á‡ÚÂÎ¸ Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ-
„Ó ÓÔ˚Ú‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ ËÌÚ‡ÍÚÌ˚ı Í˚Ò, ̃ ÚÓ Ò‚Ë-
‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ÚÂ‡ÔËfl ÏÂı‡ÌË˜ÂÒÍÓÈ
Ú‡‚Ï˚ „Î‡Á‡ ÚÓÎ¸ÍÓ ‡ÌÚËÓÍÒË‰‡ÌÚÓÏ ÌÂ fl‚ÎflÂÚÒfl
˝ÙÙÂÍÚË‚ÌÓÈ. 

ÑËÌ‡ÏËÍ‡ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ (åÂ) ‚ Ï˚-
¯Â˜ÌÓÈ ÚÍ‡ÌË Í˚Ò ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ ËÒÛÌÍÂ 2. 

àÁ ËÒÛÌÍ‡ ‚Ë‰ÌÓ, ˜ÚÓ Û ÊË‚ÓÚÌ˚ı ËÌÚ‡ÍÚ-
Ì˚ı Í˚Ò ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ Ì‡ ÔÓÚflÊÂÌËË
‚ÒÂ„Ó ÓÔ˚Ú‡ ÌÂ ÏÂÌflÎ‡Ò¸ Ë ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡Î‡ ÙË-
ÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏÂ. ì ÊË‚ÓÚÌ˚ı 2-ÓÈ „ÛÔÔ˚
Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ ‡ÍÚË‚ÌÓÒÚ¸
Í‡Ú‡Î‡Á˚ ‚ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÊ‡-
Î‡Ò¸. ì Í˚Ò 3-ÂÈ „ÛÔÔ˚ Ú‡ÍÊÂ Ì‡·Î˛‰‡ÂÚÒfl ÒÌË-
ÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ ‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡, Ó‰-
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Ì‡ÍÓ Í 14 ÒÛÚÍ‡Ï ‡ÍÚË‚ÌÓÒÚ¸ ÙÂÏÂÌÚ‡ Ì‡˜ËÌ‡ÂÚ
‡ÒÚË, ÌÓ ÌÂ ‚ÓÁ‚‡˘‡ÂÚÒfl Í ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ
ÌÓÏÂ. Ç 4-ÓÈ „ÛÔÔÂ Í˚Ò Ì‡·Î˛‰‡ÂÚÒfl ÏÂÌÂÂ
ËÌÚÂÌÒË‚ÌÓÂ ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ ‚ÔÎÓÚ¸
‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡, ‡ Ì‡ 14 ÒÛÚÍË ‡ÍÚË‚ÌÓÒÚ¸ ÙÂ-
ÏÂÌÚ‡ ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡Î‡ ËÌÚ‡ÍÚÌ˚Ï ÊË‚ÓÚÌ˚Ï Ë
ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏÂ. Ç 5-ÓÈ „ÛÔÔÂ ÊË‚ÓÚ-
Ì˚ı Ì‡·Î˛‰‡ÎÓÒ¸ ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚
‰Ó 7 ÒÛÚÓÍ ÓÔ˚Ú‡, ÌÓ ÏÂÌÂÂ ËÌÚÂÌÒË‚ÌÓ, ̃ ÂÏ Û Í˚Ò
Ò Ú‡‚ÏÓÈ ·ÂÁ ÎÂ˜ÂÌËfl, ÌÓ Ì‡ 14 ÒÛÚÍË Á‡ÙËÍÒË-
Ó‚‡Ì ÌÂ·ÓÎ¸¯ÓÈ ÔÓ‰˙ÂÏ ÍÓÌˆÂÌÚ‡ˆËË ÙÂÏÂÌÚ‡.

á‡ÚÂÏ Ï˚ Ú‡ÍÊÂ ÔÓ‚ÂÎË ÌÂÔ‡‡ÏÂÚË˜ÂÒÍËÈ
ÒÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı ÂÁÛÎ¸Ú‡ÚÓ‚
Ë ÛÒÚ‡ÌÓ‚ËÎË ÒÎÂ‰Û˛˘ËÂ ÓÒÓ·ÂÌÌÓÒÚË:

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË Û ÊË-
‚ÓÚÌ˚ı 2 „ÛÔÔ˚ Ì‡˜ËÌ‡fl Ò ÌÛÎÂ‚˚ı ÒÛÚÓÍ ÓÔ˚Ú‡
‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı
Í˚Ò:

0 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=259,500,
Z=2,816 ÔË =0,004856; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = -0,0667, Max
Pos Differnc = 0,4000, ÔË <0,025; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-1,5625 ÔË p-level=
0,118173, Z adjstd = 1,4323 ÔË p-level = 0,152064;

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=86,000,
Z=5,382 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,6667, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-3,9062 ÔË p-level=
0,000094, Z adjstd = 3,7760 ÔË p-level = 0,000159;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z=6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 1,0000, ÔË <0,001;
ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520 ÔË p-
level=0,000000, Z adjstd = 7,4218 ÔË p-level =
0,000000.

ùÚ‡ Í‡ÚËÌ‡ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‡Á‚ËÚË˛ ÓÍÒË‰‡-
ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡, Í‡Í Ó‰ÌÓÏÛ ËÁ ÓÒÎÓÊÌÂÌËÈ ÔË
Ì‡Û¯ÂÌËË „ÂÏ‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍÓ„Ó ·‡¸Â‡. 

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË Û ÊË-
‚ÓÚÌ˚ı 3 „ÛÔÔ˚ Ì‡˜ËÌ‡fl Ò ÔÂ‚˚ı ÒÛÚÓÍ ÓÔ˚Ú‡
‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı
Í˚Ò:

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=15,500,
Z=6,424 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,9333, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-6,5104 ÔË p-level=
0,000000, Z adjstd = 6,3802 ÔË p-level = 0,000000;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z=6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 1,0000, ÔË <0,001;

ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520 ÔË p-
level=0,000000, Z adjstd = 7,4218 ÔË p-level =
0,00000.

ì ÊË‚ÓÚÌ˚ı 3-ÂÈ „ÛÔÔ˚ ‚ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË
Ú‡ÍÊÂ, Í‡Í Ë ‚ ÚÍ‡Ìflı ÒÂ‰ˆ‡, ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡-
Á˚ ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡ÂÚÒfl ÓÚ Ú‡ÍÓ‚ÓÈ Û ËÌÚ‡ÍÚÌ˚ı
Í˚Ò Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ„Ó ÓÔ˚Ú‡, ÌÓ, ‚ ˆÂÎÓÏ,
Ú‡Í Í‡Í Ì‡ 14 ÒÛÚÍË Ì‡·Î˛‰‡ÂÚÒfl ÔÓ‚˚¯ÂÌËÂ ÍÓÌ-
ˆÂÌÚ‡ˆËË ÙÂÏÂÌÚ‡, ÒÚ‡Ì‰‡ÚÌÛ˛ ÚÂ‡ÔË˛ ÏÂ-
ı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ ÏÓÊÌÓ Ò˜ËÚ‡Ú¸ ˝ÙÙÂÍ-
ÚË‚ÌÓÈ. 

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÚÍ‡Ìflı ÒÂ‰ˆ‡ Û ÊË-
‚ÓÚÌ˚ı 4-ÓÈ „ÛÔÔ˚, Ì‡˜ËÌ‡fl Ò ÌÛÎÂ‚˚ı ÒÛÚÓÍ
ÓÔ˚Ú‡, ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌ-
Ú‡ÍÚÌ˚ı Í˚Ò:

0 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=315,500,
Z=1,996 ÔË =0,045946; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = -0,1000, Max
Pos Differnc = 0,3000, ÔË <0,10; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-2,0833 ÔË p-level=
0,037223, Z adjstd = 1,9531 ÔË p-level = 0,050807;

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=74,000,
Z=5,559 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,7000, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-3,3854 ÔË p-level=
0,000711, Z adjstd = 3,255190 ÔË p-level =
0,001133;

3 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=7,500,
Z=6,542 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,9667, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,0312 ÔË p-level=
0,000000, Z adjstd = 6,9010 ÔË p-level = 0,000000;

5 Ë 7 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=0,000,
Z=6,653 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 1,0000, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520 ÔË p-level=
0,000000, Z adjstd = 7,4218 ÔË p-level = 0,000000;

14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=224,000,
Z= 3,341 ÔË =0,000834; ÍËÚÂËÈ äÓÎÏÓ„Ó-
Ó‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000,
Max Pos Differnc = 0,3667, ÔË <0,05; ÍËÚÂ-
ËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-0,7812 ÔË p-level=
0,434659, Z adjstd = 0,6510 ÔË p-level =
0,515022.

Ç 4-ÓÈ „ÛÔÔÂ Í˚Ò ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ Ì‡
ÔÓÚflÊÂÌËË ‚ÒÂ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ
ËÌÚ‡ÍÚÌ˚ı ÊË‚ÓÚÌ˚ı, ‡ Ì‡ 14 ÒÛÚÍË ‰‡ÊÂ ‚˚¯Â,
˜ÂÏ ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ
Ó ·ÓÎÂÂ ˝ÙÙÂÍÚË‚ÌÓÏ ÍÛÔËÓ‚‡ÌËË ÓÍËÒÎËÚÂÎ¸-
ÌÓ„Ó ÒÚÂÒÒ‡.

ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË Û ÊË-
‚ÓÚÌ˚ı 5-ÓÈ „ÛÔÔ˚, Ì‡˜ËÌ‡fl Ò ÌÛÎÂ‚˚ı ÒÛÚÓÍ
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ÓÔ˚Ú‡, ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌ-
Ú‡ÍÚÌ˚ı Í˚Ò:

0 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=265,000,
Z=-2,735 ÔË =0,006236; ÍËÚÂËÈ äÓÎÏÓ„Ó-
Ó‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = -0,3000,
Max Pos Differnc = 0,0000, ÔË <0,10; ÍËÚÂ-
ËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-1,3021 ÔË p-level=
0,192891, Z adjstd = 1,1719 ÔË p-level = 0,241251;

1 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË U=64,000,
Z=5,707 ÔË =0,000000; ÍËÚÂËÈ äÓÎÏÓ„ÓÓ-
‚‡-ëÏËÌÓ‚‡ Max Neg Differnc = 0,0000, Max
Pos Differnc = 0,7667, ÔË <0,001; ÍËÚÂËÈ
Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-4,4271 ÔË p-level=
0,000010, Z adjstd = 4,2969 ÔË p-level = 0,000017;

3, 5, 7 Ë 14 ÒÛÚÍË — ÍËÚÂËÈ å‡ÌÌ‡-ìËÚÌË
U=0,000, Z=6,653 ÔË =0,000000; ÍËÚÂËÈ
äÓÎÏÓ„ÓÓ‚‡-ëÏËÌÓ‚‡ Max Neg Differnc =
0,0000, Max Pos Differnc = 1,0000, ÔË <0,001;
ÍËÚÂËÈ Ç‡Î¸‰‡-ÇÓÎ¸ÙÓ‚Ëˆ‡ Z=-7,5520 ÔË p-
level=0,000000, Z adjstd = 7,4218 ÔË p-level =
0,000000.

Ç 5-ÓÈ „ÛÔÔÂ ÊË‚ÓÚÌ˚ı Ú‡ÍÊÂ Ì‡·Î˛‰‡ÂÚÒfl
ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Í‡Ú‡Î‡Á˚ Ì‡ ÙÓÌÂ ÓÍÒË‰‡-
ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡ Ë ÔÓÍ‡Á‡ÚÂÎ¸ Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ-
„Ó ÓÔ˚Ú‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ ËÌÚ‡ÍÚÌ˚ı Í˚Ò. 

é·ÒÛÊ‰ÂÌËÂ. èË ÏÂı‡ÌË˜ÂÒÍÓÏ ÔÓ‚ÂÊ‰ÂÌËË
„Î‡Á‡ ÔÓËÒıÓ‰ËÚ Ó·‡ÁÓ‚‡ÌËÂ „ÂÏ‡ÚÓÏ˚ Ë ÔÓ-
‚ÂÊ‰ÂÌËÂ Ï˚¯ˆ „Î‡Á‡, ˜ÚÓ ‚Â‰ÂÚ Í ‡ÁÛ¯ÂÌË˛
Ë ÓÍÛÊ‡˛˘Ëı ÚÍ‡ÌÂÈ. êÂÔÂÙÛÁËfl Ú‡ÍËı ÔÓ‚ÂÊ-
‰ÂÌÌ˚ı ÚÍ‡ÌÂÈ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ÔÓÒÚÛÔÎÂÌËÂÏ 
‚ ÍÓ‚flÌÓÂ ÛÒÎÓ ÚÓÍÒË˜Ì˚ı ÔÓ‰ÛÍÚÓ‚ ‡ÛÚÓÎËÁ‡

Ë Ëı ÔÓ‚ÂÊ‰‡˛˘ËÏ ‰ÂÈÒÚ‚ËÂÏ Ì‡ ˝Ì‰Ó„ÂÌÌ˚Â
Á‡˘ËÚÌ˚Â ÒËÒÚÂÏ˚, ˜ÚÓ ÒÚËÏÛÎËÛÂÚ ÓÍÒË‰‡ÚË‚-
Ì˚È ÒÚÂÒÒ. ä‡Ú‡Î‡Á‡ — ÙÂÏÂÌÚ ‡ÌÚËÓÍÒË‰‡ÌÚÌÓÈ
ÒËÒÚÂÏ˚, ÍÓÚÓ‡fl ‚˚‡·ÓÚ‡Î‡Ò¸ Û ‚ÒÂı ‡˝Ó·Ì˚ı
Ó„‡ÌËÁÏÓ‚ ‚ ÔÓˆÂÒÒÂ ̋ ‚ÓÎ˛ˆËË. ä‡Ú‡Î‡Á‡ ÓÚ‚Â-
˜‡ÂÚ Á‡ ‡Ò˘ÂÔÎÂÌËÂ ÔÂÓÍÒË‰‡ ‚Ó‰ÓÓ‰‡ ‰Ó ‚Ó‰˚
Ë ÍËÒÎÓÓ‰‡. àÁ‚ÂÒÚÌÓ, ̃ ÚÓ ÔË ËÌÚÂÌÒË‚ÌÓÏ ÓÍ-
ÒË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ Ë ‰Û-
„Ëı ‡ÌÚËÓÍÒË‰‡ÌÚÌ˚ı ÙÂÏÂÌÚÓ‚ ‚ Ó„‡ÌËÁÏÂ
ÒÌËÊ‡ÂÚÒfl Ë ‰Îfl ˝ÙÙÂÍÚË‚ÌÓÈ ·Ó¸·˚ Ò ÓÍËÒÎË-
ÚÂÎ¸Ì˚ÏË ÔÓˆÂÒÒ‡ÏË ÌÂÓ·ıÓ‰ËÏÓ ÔÓÒÚÛÔÎÂÌËÂ
˝ÍÁÓ„ÂÌÌ˚ı ‡ÌÚËÓÍÒË‰‡ÌÚÓ‚. ä‚ÂˆÂÚËÌ — ÔË-
Ó‰Ì˚È ·ËÓÙÎ‡‚ÓÌÓË‰, ËÏÂ˛˘ËÈ ‚˚ÒÓÍÛ˛ ˝Ù-
ÙÂÍÚË‚ÌÓÒÚ¸ ‚ ÓÚÌÓ¯ÂÌËË ÔÓ‰‡‚ÎÂÌËfl ÒËÌ„ÎÂÚÌÓ„Ó
ÍËÒÎÓÓ‰‡ Ë ‡ÍÚË‚‡ˆËË ‡ÌÚËÓÍÒË‰‡ÌÚÌ˚ı ÙÂ-
ÏÂÌÚÓ‚ Ó„‡ÌËÁÏ‡ [10, 11]. Ç Ì‡¯ÂÏ ËÒÒÎÂ‰Ó‚‡-
ÌËË Ì‡ Í˚Ò‡ı ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ̃ ÚÓ ÔË ÔËÏÂÌÂÌËË
ÔÓÏËÏÓ ÒÚ‡Ì‰‡ÚÌÓÈ ÚÂ‡ÔËË ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚-
Ï˚ „Î‡Á‡ ËÌ˙ÂÍˆËÈ Í‚ÂˆÂÚËÌ‡ ‡ÍÚË‚ÌÓÒÚ¸ Í‡Ú‡-
Î‡Á˚ ‚ ÒÂ‰ˆÂ Ë Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË ÔÓÒÎÂ Ô‡‰ÂÌËfl
Ì‡ ÙÓÌÂ ËÌ‰ÛˆËÓ‚‡ÌÌÓ„Ó ÓÍÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡
‚ÓÁ‡ÒÚ‡ÂÚ ‰Ó ÁÌ‡˜ÂÌËÈ ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ÌÓÏ˚
Í 14 ÒÛÚÍ‡Ï, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó· ˝ÙÙÂÍÚË‚-
ÌÓÏ ÍÛÔËÓ‚‡ÌËË ÓÍÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡.

á‡ÍÎ˛˜ÂÌËÂ. ÄÍÚË‚ÌÓÒÚ¸ Í‡Ú‡Î‡Á˚ ‚ ÒÂ‰ˆÂ
Ë Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌË Í˚Ò ÔË ÓÍÒË‰‡ÚË‚ÌÓÏ ÒÚÂÒ-
ÒÂ, ‚˚Á‚‡ÌÌÓÏ ÏÂı‡ÌË˜ÂÒÍËÏ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ì‡ „Â-
Ï‡ÚÓÓÙÚ‡Î¸ÏË˜ÂÒÍËÈ ·‡¸Â, Ì‡Ë·ÓÎÂÂ ˝ÙÙÂÍ-
ÚË‚ÌÓ ÒÚ‡·ËÎËÁËÛÂÚÒfl ÔË ÒÚ‡Ì‰‡ÚÌÓÈ ÚÂ‡ÔËË
ÏÂı‡ÌË˜ÂÒÍÓÈ Ú‡‚Ï˚ „Î‡Á‡ Ò ‰Ó·‡‚ÎÂÌËÂÏ Í‚Â-
ˆÂÚËÌ‡ ‚ ‚Ë‰Â ËÌ˙ÂÍˆËÈ. 
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Pavlova O.1, Gulenko O.1, Karimovа R.2, Gondareva L.3, Devyatkin A.2, Toropovsky A.4, Boriskin P.2,
Leonov V.5

Study of the dynamics of catalase activity in heart and muscle 
of rats by mechanical action on the barrier gematologichesky

Abstract. The hematoophthalmic barrier is one of the mechanisms of resistance that serves to protect the
body and prevents homeostasis disorder when the body is affected by factors that can disturb this balance. One
of the complications of mechanical trauma of the eye and violation of the hematoophthalmic barrier is the ap-
pearance of oxidative stress on the background of the general inflammatory process in violation of cellular
structures. Objective: to study the dynamics of catalase activity in the heart and muscle tissue of rats under
oxidative stress caused by mechanical action on the hematoophthalmic barrier. Materials and methods. The
study was carried out on white neonatal mature healthy male rats of six months of age, weighing 200–220 g
and having 150 pieces. The activity of catalase in heart and muscle tissue was studied before the beginning of
the experiment, as well as on the 1st, 3rd, 5th, 7th and 14th day of the experiment using the standard Korolyuk
M.A. method. The dynamics of catalase activity was evaluated by different methods of treatment of mechanical
eye trauma, including the use of quercetin antioxidant. The results of the study. It was found that in addition to
the standard therapy of mechanical eye injury injection of quercetin, the activity of catalase in the heart and
muscular tissue after falling on the background of induced oxidative stress increases to the values of physio-
logical norm by 14 days, which indicates the effective elimination of oxidative stress. Conclusions. The activity
of catalase in rat heart and muscle tissue under oxidative stress caused by mechanical influence on hema-
toophthalmic barrier is most effectively stabilized under standard therapy of mechanical eye injury with addition
of quercetin in the form of injections.

Key words: oxidative stress; muscle tissue; heart; hematoophthalmic barrier; catalase; quercetin.
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