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According to the decision of Presidium of Higher Attestative Commission 
of Russian Ministry of Education and Science, «Morphology» is included 
into the List of leading peer-reviewed scientific journals, in which main 

scientific materials of doctoral and candidate,s theses should be published

«Morphology» is abstracted by PubMed/Medline, Scopus,
Russian Index of Scientific Citation (RISC) 

on the basis of eLIBRARY.RU scientific electronic library
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САНКТ-ПЕТЕРБУРГ • «ЭСКУЛАП» • 2014

Решением президиума ВАК Минобрнауки России включен
в Перечень ведущих рецензируемых научных журналов,

в которых должны быть опубликованы основные научные результаты 
диссертаций на соискание ученых степеней кандидата и доктора наук

Включен в системы цитирования PubMed/Medline, Scopus,
Российский индекс научного цитирования (РИНЦ)

на базе Научной электронной библиотеки eLIBRARY.RU
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ƟǌǉǆƹǄ ǀƹǉƾƼǁǊǋǉǁǉǇƻƹǆ ƥǁǆǁǊǋƾǉǊǋƻǇǅ ǁǆǍǇǉǅƹǏǁǁ ǁ ǈƾǐƹǋǁ ƩǇǊǊǁǂǊǃǇǂ ƭƾƽƾǉƹǏǁǁ. ҇ 0110212 Ǉǋ 8 ǍƾƻǉƹǄǘ 1993 Ƽ.

ƧǋǈƾǐƹǋƹǆǇ Ǌ ƼǇǋǇƻǔǎ ƽǁƹǈǇǀǁǋǁƻǇƻ ƻ ǋǁǈǇƼǉƹǍǁǁ ǁǀƽƹǋƾǄǕǊǋƻƹ «ƤƾƻǑƹ».

ƨǇƽǈǁǊƹǆ ƻ ǈƾǐƹǋǕ 05.05.2014 Ƽ. ƭǇǉǅƹǋ ƺǌǅƹƼǁ 60 × 90 1/8. ƨƾǐƹǋǕ ǇǍǊƾǋǆƹǘ. 
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Оригинальные исследования
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(ǁǅǅǌǆǇƼǁǊǋǇǎǁǅǁǐƾǊǃǇƾ ǁǊǊǄƾƽǇƻƹǆǁƾ)
ƥƞƩƣƬƤƵƞƛƙ Ʀ. ƪ., ƥơƮƙƤƣơƦ ƙ. ƙ. ǁ 
ƥƙƣƙƩƧƛ ƭ. Ʀ. Ʃƹǀƻǁǋǁƾ ǃǄƾǋǇǃ ƥƾǂǆƾǉǋƹ 
ƻ ǀǉǁǋƾǄǕǆǇǂ ǃǇǉƾ ǅǇǀƼƹ ǃǇǑǃǁ 
ƻ ǌǊǄǇƻǁǘǎ ǊǋǁǅǌǄǘǏǁǁ ǅƾǄǕǃƹǗǒǁǅ ǊƻƾǋǇǅ
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ƼǁǈǇǃǊǁǐƾǊǃǇƼǇ ǈǇǊǋǃǇǆƽǁǏǁǇǆǁǉǇƻƹǆǁǘ ǆƹ ǖǃǊǈǉƾǊ-
ǊǁǗ ǈǉǇǋǁƻǇƹǈǇǈǋǇǋǁǐƾǊǃǇƼǇ ƺƾǄǃƹ Bcl-2 
ǁ ǆƾǂǉǇǋǉǇǍǁǆƹ BDNF ƻ ǈǇǄƾ ƪƙ1 ƼǁǈǈǇǃƹǅǈƹ ǃǉǔǊ, 
ǈƾǉƾƿǁƻǑǁǎ ǋǘƿǚǄǌǗ ƼǁǈǇǃǊǁǗ
ƱƙƝƤơƦƪƣơƢ ƛ. ƚ., ƜƙƪƴƥƧƛƙ ƫ. ƥ. ǁ 
ƦơƣơƫƷƣ Ɲ. ƚ. ƥǇǉǍǇǄǇƼǁǐƾǊǃǁƾ ǁǀǅƾǆƾǆǁǘ 
ǄǁǅǍǇǁƽǆǇƼǇ ƹǈǈƹǉƹǋƹ ƼǄǇǋǃǁ ǈǇǊǄƾ ǖǃǊǈƾǉǁǅƾǆ-
ǋƹǄǕǆǇƼǇ ƻǇǀƽƾǂǊǋƻǁǘ ǉƹǀǄǁǐǆǔǎ ƺƹǄǕǆƾǇǍƹǃǋǇǉǇƻ
ƤơƫƛơƦƞƦƣƧ Ɯ. ơ., ƱƬƩƤƴƜơƦƙ ƙ. ƛ., 
ƜƩơƯƴƣ Ƨ. ƚ., ƥƞƤƵƦơƣƧƛƙ ƞ. ƛ., ƙƛƩƧƩƧƛ ƨ. ƙ., 
ƫƞƦƝơƫƦơƣ ƥ. ƛ. ǁ ƫƩƬƭƙƣơƦ ƛ. ƙ. 
ƛǀƹǁǅǇǇǋǆǇǑƾǆǁǘ ǅǇǉǍǇǍǌǆǃ ǏǁǇǆƹǄǕǆǔǎ ǈǇǃƹǀƹ-
ǋƾǄƾǂ ǑǁǑǃǇƻǁƽǆǇǂ ƿƾǄƾǀǔ ǁ ǇǉƼƹǆǇƻ ǁǅǅǌǆǆǇǂ 
ǊǁǊǋƾǅǔ ǌ ǃǉǔǊ ǈǉǁ ƾǊǋƾǊǋƻƾǆǆǇǅ ǊƻƾǋǇƻǇǅ ǉƾƿǁǅƾ 
ǁ ǃǉǌƼǄǇǊǌǋǇǐǆǇǅ ǇǊƻƾǒƾǆǁǁ
ƙƥơƦƧƛƙ Ɯ. Ɯ., ƜƩơƜƧƩƞƦƣƧ Ɲ. ƞ., ƪƙƨơƦ ƥ. Ʃ. ǁ 
ƥƮơƫƙƩƧƛ ƛ. ƙ. ƪǋǉǇƾǆǁƾ Ǌǋƾǆǃǁ ǈǁǒƾƻǇƽƹ 
ǌ ǄǗƽƾǂ ǈǇƿǁǄǇƼǇ ǁ ǊǋƹǉǐƾǊǃǇƼǇ ƻǇǀǉƹǊǋƹ
ƙƠƙƩƧƛ ƛ. ƭ., ơƜƦƙƫƵƞƛ Ʒ. ƫ., ƨƬƫƙƤƧƛƙ ơ. Ʀ. 
ǁ ƪƣƩơƨƣơƦ Ɲ. ƙ. ƪǉƹƻǆǁǋƾǄǕǆǇƾ ǁǊǊǄƾƽǇƻƹ-
ǆǁƾ ǅǇǉǍǇǅƾǋǉǁǐƾǊǃǁǎ ǈǇǃƹǀƹǋƾǄƾǂ ǆǁǊǎǇƽǘǒƾ-
ǊǁƼǅǇƻǁƽǆǇƼǇ ǊǍǁǆǃǋƾǉƹ ǈǇ ƽƹǆǆǔǅ ǇǈǋǁǐƾǊǃǇǂ 
ǁ ƻǁǉǋǌƹǄǕǆǇǂ ǃǇǄǇǆǇǊǃǇǈǁǁ
ƪơƠƧƦƞƦƣƧ ƥ. Ƥ. ǁ ƚƩƷƮơƦ Ɯ. ƛ. ƮƹǉƹǃǋƾǉǁǊǋǁǃƹ 
ǊǈƾǉǅƹǋǇƼƾǆǆǇƼǇ ǖǈǁǋƾǄǁǘ ǊƾǅƾǆǆǁǃǇƻ 
ǌ ǆǇƻǇǉǇƿƽƾǆǆǔǎ ǃǉǔǊǘǋ — ǈǇǋǇǅǊǋƻƹ 
ǊƹǅǇǃ ǃǉǔǊ Ǌ ǎǉǇǆǁǐƾǊǃǁǅ ǈǇǉƹƿƾǆǁƾǅ ǈƾǐƾǆǁ 
ǉƹǀǄǁǐǆǇƼǇ Ƽƾǆƾǀƹ
ƠƬƚƟơƯƣƙƸ Ƥ. ƚ., ƱƙƨƧƛƙƤƧƛƙ ƞ. ƙ., 
ƝƴƥƙƩƪƣƙƸ Ʒ. Ʃ., ƤƙƛƩƧƛƙ Ƨ. ƛ. ǁ 
ƙƩƟƙƦƧƛƙ Ƨ. Ʀ. ƨǄƹǏƾǆǋƹ ƿƾǆǒǁǆ ƻ ǆǇǉǅƾ 
ǁ ǈǉǁ ƺǉǇǆǎǁƹǄǕǆǇǂ ƹǊǋǅƾ ǉƹǀǄǁǐǆǇǂ Ǌǋƾǈƾǆǁ 
ǋǘƿƾǊǋǁ (ǁǅǅǌǆǇƼǁǊǋǇǎǁǅǁǐƾǊǃǇƾ 
ǁ ƼǁǊǋǇǄǇƼǁǐƾǊǃǇƾ ǁǊǊǄƾƽǇƻƹǆǁƾ)
ƥƙƢƚƧƩƧƝơƦ ơ. ƛ., ƪƬƤƞƢƥƙƦƧƛ Ʃ. Ʈ., 
ƣơƥ ƪ. ƙ. ǁ ƥƙƢƚƧƩƧƝơƦ ơ. ơ. ƥǇǉǍǇǄǇƼǁǐƾǊǃǁƾ 
ǁǀǅƾǆƾǆǁǘ ƿǁǉǇƻǇǂ ǋǃƹǆǁ ǈǇǊǄƾ ǇƽǆǇǃǉƹǋǆǇƼǇ 
ǌǄǕǋǉƹǀƻǌǃǇƻǇƼǇ ƻǇǀƽƾǂǊǋƻǁǘ
ƜƙƢƛƧƩƧƦƪƣơƢ ơ. ƛ., ơƧƩƝƙƦơƱƛơƤơ ƙ. ƣ., 
ƛƧƢƫƸƯƣƙƸ ơ. ƛ. ǁ ƜƙƢƛƧƩƧƦƪƣƙƸ ƥ. Ɯ. 
ƧǊǇƺƾǆǆǇǊǋǁ ǋǇǈǇƼǉƹǍǁǁ ǃƹǅƾǆǁǊǋǇ-ƺƹǉƹƺƹǆǆǇǂ 
ǒƾǄǁ ǈǉǁ ǊǁǆƽǉǇǅƾ ƣǇǊǋƾǆƹ ǁ ƻǇǀǅǇƿǆǔƾ ǈǉǁǐǁǆǔ 
ƾƼǇ ƻǇǀǆǁǃǆǇƻƾǆǁǘ
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Ƭƻƹƿƹƾǅǔƾ ƹƻǋǇǉǔ!

ƛ ǊǇǇǋƻƾǋǊǋƻǁǁ Ǌ ǋǉƾƺǇƻƹǆǁǘǅǁ ƩǇǊǊǁǂǊǃǇǂ ǆƹǌǐǆǇǂ ǖǄƾǃǋǉǇǆǆǇǂ ƺǁƺǄǁǇǋƾǃǁ (ǈǉƹƻǁǄƹ ǈǉƾƽǊǋƹƻǄƾǆǁǘ ƿǌǉǆƹǄǇƻ 
ƻ ƩǇǊǊǁǂǊǃǁǂ ǁǆƽƾǃǊ ǆƹǌǐǆǇƼǇ ǏǁǋǁǉǇƻƹǆǁǘ) ƽǄǘ ƿǌǉǆƹǄǇƻ, ƻǃǄǗǐƾǆǆǔǎ ƻ ǊǈǁǊǇǃ ƛƙƣ, ƻǊƾ ǈǌƺǄǁǃǌƾǅǔƾ ǊǋƹǋǕǁ ƽǇǄƿ-
ǆǔ ǊǇƽƾǉƿƹǋǕ ǉƹǀƻƾǉǆǌǋǔƾ Ǌƻƾƽƾǆǁǘ Ǉƺ ƹƻǋǇǉƹǎ. ƨǇǖǋǇǅǌ ǈǉǁ ǇǍǇǉǅǄƾǆǁǁ ǊǋƹǋǕǁ ǈǉǇǊǁǅ ǌǃƹǀǔƻƹǋǕ: ǍƹǅǁǄǁǁ ǁ 
ǈǇǄǆǔƾ ǁǅƾǆƹ ǁ ǇǋǐƾǊǋƻƹ ƻǊƾǎ ƹƻǋǇǉǇƻ, ƹƽǉƾǊƹ ǖǄƾǃǋǉǇǆǆǇǂ ǈǇǐǋǔ (ƺǌƽǌǋ ƽǇǊǋǌǈǆǔ ǐǁǋƹǋƾǄǘǅ), ǇǍǁǏǁƹǄǕǆǔƾ 
ǆƹǀƻƹǆǁǘ ǌǐǉƾƿƽƾǆǁǂ ǁ ǁǎ ǈǇƽǉƹǀƽƾǄƾǆǁǂ, ǈǇǐǋǇƻǔƾ ƹƽǉƾǊƹ ǌǐǉƾƿƽƾǆǁǂ (Ǌ ǁǆƽƾǃǊƹǅǁ).
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ƧƩơƜơƦƙƤƵƦƴƞ ơƪƪƤƞƝƧƛƙƦơƸ

© ǚ. ǳ. ǟȜȤȜȫșȡȞȢ, Ǖ. ǟ. ǠȢȗȖȜȡȢȖ, Ǥ. ǚ. ǤȢȖȜȟȔȝȦȜȦș, Ǖ. ǣ. ǘȤȔȡȞȜȡȔ, 2014
ǨǙǟ 616-097:64.813.1:599.323.4

ǚ. ǳ. ǟȜȤȜȫșȡȞȢ1, Ǖ. ǟ. ǠȢȗȖȜȡȢȖ2, Ǥ. ǚ. ǤȢȖȜȟȔȝȦȜȦș3 Ȝ Ǖ. ǣ. ǘȤȔȡȞȜȡȔ1

ƩƙƪƨƩƞƝƞƤƞƦơƞ ƦƞƢƩƧƦƙƤƵƦƴƮ ơ ƜƤơƙƤƵƦƴƮ ƙƦƫơƜƞƦƧƛ 
ƛ ƣƧƤƧƦƣƙƮ ƪƧƥƙƫƧƪƞƦƪƧƩƦƧƢ ƣƧƩƴ ƥƧƠƜƙ ƣƩƴƪƴ 
(ơƥƥƬƦƧƜơƪƫƧƮơƥơưƞƪƣƧƞ ơƪƪƤƞƝƧƛƙƦơƞ)
1 ǠȔȕȢȤȔȦȢȤȜȓ ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȡșȝȤȢȠȢȤȨȢȟȢȗȜȜ Ȝ ȱȟșȞȦȤȢȡȡȢȝ ȠȜȞȤȢȥȞȢȣȜȜ (țȔȖ. — ȞȔȡȘ. ȕȜȢȟ. ȡȔȧȞ ǚ. ǳ. ǟȜȤȜȫșȡȞȢ), 
ǢȔȧȫȡȢ-ȜȥȥȟșȘȢȖȔȦșȟȰȥȞȜȝ ȜȡȥȦȜȦȧȦ ȡșȝȤȢȞȜȕșȤȡșȦȜȞȜ ȜȠ. Ǖ. ǖ. ǟȢȗȔȡȔ, ǳȚȡȯȝ ǩșȘșȤȔȟȰȡȯȝ ȧȡȜȖșȤȥȜȦșȦ; 2 ȣȔȦȢȟȢȗȢȔȡȔ-
ȦȢȠȜȫșȥȞȢș ȢȦȘșȟșȡȜș (țȔȖ. — ȞȔȡȘ. ȕȜȢȟ. ȡȔȧȞ Ǚ. ǘ. ǤȔȥșȫȡȜȞ), ǣȕȟȔȥȦȡȔȓ ȞȟȜȡȜȫșȥȞȔȓ ȕȢȟȰȡȜȪȔ ǔ 2; 3 ȢȦȘșȟ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȢȝ ȣȔȦȢȠȢȤȨȢȟȢȗȜȜ Ȝ ȱȟșȞȦȤȢȡȡȢȝ ȠȜȞȤȢȥȞȢȣȜȜ (țȔȖ. — ȞȔȡȘ. ȕȜȢȟ. ȡȔȧȞ Ǥ. ǚ. ǤȢȖȜȟȔȝȦȜȦș), ǥȢȥȦȢȖȥȞȢș ȢȕȟȔȥȦȡȢș 
ȣȔȦȢȟȢȗȢȔȡȔȦȢȠȜȫșȥȞȢș ȕȲȤȢ, ȗ. ǥȢȥȦȢȖ-ȡȔ-ǙȢȡȧ

ƯƾǄǕǗ ǁǊǊǄƾƽǇƻƹǆǁǘ ƺǔǄǇ ƻǔǘƻǄƾǆǁƾ ǃǇǄǇǆǇǃ ǆƾǇǃǇǉǋƾǃǊƹ ǈǇǄǘ S1 ǆƹ ǍǉǇǆǋƹǄǕǆǔǎ Ǌǉƾǀƹǎ ƼǇǄǇƻǆǇƼǇ ǅǇǀƼƹ ǌ ƺƾǄǔǎ 
ƺƾǊǈǇǉǇƽǆǔǎ ǃǉǔǊ (n=10) Ǌ ǁǊǈǇǄǕǀǇƻƹǆǁƾǅ ǅƾǋǇƽƹ ǁǅǅǌǆǇƼǁǊǋǇǎǁǅǁǁ ǁ ƹǆǋǁǋƾǄ ǃ ƺƾǄǃƹǅ ǆƾǂǉǇǆǇƻ (ǊǁǆƹǈǋǇǍǁǀǁǆǌ, 
ǆƾǂǉǇǍǁǄƹǅƾǆǋƹǅ) ǁ ƼǄǁǇǏǁǋǇƻ (ƼǄǁƹǄǕǆǇǅǌ ǍǁƺǉǁǄǄǘǉǆǇǅǌ ǃǁǊǄǇǅǌ ƺƾǄǃǌ — GFAP, ǇǊǆǇƻǆǇǅǌ ƺƾǄǃǌ ǅǁƾǄǁǆƹ). ơǀǌǐƾǆǁƾ 
ǖǃǊǈǉƾǊǊǁǁ ǇǊǆǇƻǆǔǎ ǆƾǂǉǇǊǈƾǏǁǍǁǐƾǊǃǁǎ ƹǆǋǁƼƾǆǇƻ ǈǇǀƻǇǄǁǄǇ ǌǊǋƹǆǇƻǁǋǕ, ǐǋǇ ǆƹ ǋǇǆǃǁǎ Ǌǉƾǀƹǎ (4 ǅǃǅ) ǃǇǄǇǆǃǌ ǅǇƿǆǇ 
ǁƽƾǆǋǁǍǁǏǁǉǇƻƹǋǕ ƺǄƹƼǇƽƹǉǘ ǊǃǇǈǄƾǆǁǘǅ ƹǊǋǉǇǏǁǋǇƻ ǁ ǇǋǉǇǊǋǃǇƻ ǆƾǂǉǇǆǇƻ — ƹǃǊǇǆǇƻ ǁ ƽƾǆƽǉǁǋǇƻ. ơǊǊǄƾƽǇƻƹǆǁƾ ǖǃǊ-
ǈǉƾǊǊǁǁ GFAP ǋƹǃƿƾ ǈǇǃƹǀƹǄǇ, ǐǋǇ ƻ I ǊǄǇƾ ǃǇǉǔ, ǃƹǃ ǈǉƹƻǁǄǇ, ǊǇƽƾǉƿƹǋǊǘ ƺǇǄǕǑǇƾ ǃǇǄǁǐƾǊǋƻǇ ǃǉǌǈǆǔǎ ƹǊǋǉǇǏǁǋǇƻ Ǌ 
ƻƾǋƻǘǒǁǅǁǊǘ ǇǋǉǇǊǋǃƹǅǁ, ƹ ǋƹǃƿƾ ǅǆǇƼǇǐǁǊǄƾǆǆǔƾ ǅƾǄǃǁƾ ǇǋǉǇǊǋǃǁ Ǌ ƻǔǊǇǃǇǂ ǁǆǋƾǆǊǁƻǆǇǊǋǕǗ ǖǃǊǈǉƾǊǊǁǁ. ƪǇƽƾǉƿƹǆǁƾ 
ǊǁǆƹǈǋǇǍǁǀǁǆƹ — ƻǔǊǇǃǇƾ ƻǇ ƻǊƾǎ ǊǄǇǘǎ ǃǇǉǔ, ǆǇ ǆƹǁƺǇǄƾƾ ǁǆǋƾǆǊǁƻǆƹǘ ǉƾƹǃǏǁǘ ƻǔǘƻǄƾǆƹ ƻ ǅǇǄƾǃǌǄǘǉǆǇǅ ǊǄǇƾ, ǋƹǃ ƿƾ 
ǃƹǃ ǁ ǈǉǁ ǉƾƹǃǏǁǁ ǆƹ GFAP. ƶǃǊǈǉƾǊǊǁǘ ǇǊǆǇƻǆǇƼǇ ƺƾǄǃƹ ǅǁƾǄǁǆƹ ƻǔǘƻǄǘƾǋǊǘ, ǊǇǇǋƻƾǋǊǋƻƾǆǆǇ, ǉƹƽǁƹǄǕǆǇ ǉƹǊǈǇǄǇƿƾǆǆǔǅ 
ǅǁƾǄǁǆǁǀǁǉǇƻƹǆǆǔǅ ǇǋǉǇǊǋǃƹǅ ǆƾǂǉǇǆǇƻ ƻ ǃǇǉƾ.

ƣǄǗǐƾƻǔƾ ǊǄǇƻƹ: ǊǇǅƹǋǇǊƾǆǊǇǆǉƹǘ ǃǇǉƹ, ǃǇǄǇǆǃǁ, ƺƾǄǃǁ ǆƾǂǉǇǆǇƻ ǁ ƼǄǁǇǏǁǋǇƻ, ǁǅǅǌǆǇƼǁǊǋǇǎǁǅǁǘ
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ǤȤȜ ȜțȧȫșȡȜȜ ȨȢȞȔȟȰȡȢȝ ȖșȤșȦșȡȢȢȕȤȔțȡȢȝ 
(ȔȟȰȨȔ-ȫȔȥȦȢȦȡȢȝ) ȔȞȦȜȖȡȢȥȦȜ ȞȢȤȞȢȖȯȩ ȞȢȟȢ-
ȡȢȞ ȕȯȟȢ ȣȢȞȔțȔȡȢ, ȫȦȢ ȢȡȜ ȢȕȟȔȘȔȲȦ ȥȢȕȥȦȖșȡ-
ȡȯȠȜ ȠșȩȔȡȜțȠȔȠȜ ȤȜȦȠȢȗșȡșțȔ Ȝ ȣȤșȘȥȦȔȖȟȓȲȦ 
ȥȢȕȢȝ ȱȡȘȢȗșȡȡȢ-ȔȞȦȜȖȡȯș ȠȢȤȨȢȨȧȡȞȪȜȢȡȔȟȰ-
ȡȯș șȘȜȡȜȪȯ ȞȢȤȯ [6]. ǝȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȢș 
ȜȥȥȟșȘȢȖȔȡȜș ȦȢȡȞȜȩ ȦȔȡȗșȡȪȜȔȟȰȡȯȩ ȥȤșțȢȖ 
(4 ȠȞȠ) ȕȔȤȤșȟȰȡȢȝ ȞȢȤȯ ȖȯȓȖȜȟȢ ȡșȢȘȡȢȤȢȘ-
ȡȢȥȦȰ ȤȔȥȣȤșȘșȟșȡȜȓ ȡșȝȤȢȡȔȟȰȡȯȩ Ȝ ȗȟȜȔȟȰȡȯȩ 
ȱȟșȠșȡȦȢȖ ȡȔ ȧȤȢȖȡș IV ȥȟȢȓ. ǖȯȟȢ ȣȢȞȔțȔȡȢ, 
ȫȦȢ Ȗ ȥȦșȡȞȔȩ ȕȔȤȤșȟșȝ (ȕȢȫȢȡȞȢȖ) ȟȢȞȔȟȜțȢȖȔ-
ȡȯ ȣȤșȜȠȧȭșȥȦȖșȡȡȢ ȩȜȠȜȫșȥȞȜș ȥȜȡȔȣȥȯ, Ȕ Ȗ 
ȪșȡȦȤȔȟȰȡȢȝ ȫȔȥȦȜ — ȡȔȕȟȲȘȔȲȦȥȓ ȥȞȢȣȟșȡȜȓ 
ȔȥȦȤȢȪȜȦȢȖ [3], ȫȦȢ ȣȢțȖȢȟȓșȦ ȕȢȟșș ȦȢȫȡȢ ȜȘșȡ-
ȦȜȨȜȪȜȤȢȖȔȦȰ ȞȢȤȞȢȖȯș ȞȢȟȢȡȞȜ. ǟȔȞ ȜțȖșȥȦȡȢ, 
ȖȯȓȖȟșȡȜș ȗȤȔȡȜȪ ȠȔȞȤȢȞȢȟȢȡȢȞ ȓȖȟȓșȦȥȓ ȢȘȡȢȝ 
Ȝț ȔȞȦȧȔȟȰȡȯȩ țȔȘȔȫ, Ȗ ȫȔȥȦȡȢȥȦȜ, Șȟȓ Ȗȯȓȥȡș-
ȡȜȓ ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȯȩ ȢȥȢȕșȡȡȢȥȦșȝ 
ȢȦȘșȟȰȡȯȩ ȞȢȤȞȢȖȯȩ ȠȢȘȧȟșȝ. ǫșȟȰ ȡȔȥȦȢȓȭșȗȢ 

ȜȥȥȟșȘȢȖȔȡȜȓ — ȖȯȓȖȟșȡȜș ȞȢȟȢȡȢȞ ȥȢȠȔȦȢȥșȡ-
ȥȢȤȡȢȝ ȞȢȤȯ, ȜȥȣȢȟȰțȧȓ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜș 
ȠșȦȢȘȯ ȜȥȥȟșȘȢȖȔȡȜȓ.
ǡȔȦșȤȜ Ȕ ȟ  Ȝ  Ƞș Ȧ Ȣ Șȯ .  ǦȢȘșȤȚȔȡȜș ȚȜȖȢȦȡȯȩ Ȝ ȱȞȥȣș-

ȤȜȠșȡȦȔȟȰȡȯș ȜȥȥȟșȘȢȖȔȡȜȓ ȢȥȧȭșȥȦȖȟȓȟȜ Ȗ ȥȢȢȦȖșȦȥȦȖȜȜ ȥ 
ȣȤȢȦȢȞȢȟȢȠ, ȧȦȖșȤȚȘșȡȡȯȠ ǟȢȠȜȥȥȜșȝ ȣȢ ȕȜȢȱȦȜȞș ǳȚȡȢȗȢ 
ǩșȘșȤȔȟȰȡȢȗȢ ȧȡȜȖșȤȥȜȦșȦȔ ȢȦ 18.04.2012 ȗ. ǣȕȮșȞȦȢȠ Ȝȥȥȟș-
ȘȢȖȔȡȜȓ ȓȖȟȓȟȜȥȰ ȞȢȟȢȡȞȜ ȥȢȠȔȦȢȥșȡȥȢȤȡȢȝ ȞȢȤȯ ȠȢțȗȔ 
ȕșȥȣȢȤȢȘȡȯȩ ȟȔȕȢȤȔȦȢȤȡȯȩ ȕșȟȯȩ ȞȤȯȥ. ǣȣȯȦȯ ȣȤȢȖșȘșȡȯ 
ȡȔ 10 ȚȜȖȢȦȡȯȩ ȢȕȢșȗȢ ȣȢȟȔ ȠȔȥȥȢȝ 150–200 ȗ, ȞȢȦȢȤȯȠ 
ȖȖȢȘȜȟȜ ȡșȠȕȧȦȔȟ Ȗ ȘȢțș 60 Ƞȗ/Ȟȗ Ȝ ȣȤȢȖȢȘȜȟȜ ȦȤȔȡȥȞȔȤȘȜ-
ȔȟȰȡȧȲ ȣșȤȨȧțȜȲ ȜțȢȦȢȡȜȫșȥȞȜȠ ȤȔȥȦȖȢȤȢȠ ȨȢȥȨȔȦȡȢȗȢ 
ȕȧȨșȤȔ [1], Ȕ țȔȦșȠ ȤȔȥȦȖȢȤȢȠ 10% ȨȢȤȠȔȟȜȡȔ ȡȔ ȨȢȥȨȔȦ-
ȡȢȠ ȕȧȨșȤș pH 7,2. ǤȢȥȟș ȫșȗȢ ȗȢȟȢȖȡȢȝ ȠȢțȗ ȜțȖȟșȞȔȟȜ Ȝ 
ȘȢȨȜȞȥȜȤȢȖȔȟȜ ȣȤȜ ȦșȠȣșȤȔȦȧȤș 18 º Ȗ ȦșȫșȡȜș 20 ȫ Ȗ ȥȖșȚșȠ 
ȨȜȞȥȜȤȧȲȭșȠ ȤȔȥȦȖȢȤș ȦȢȗȢ Țș ȥȢȥȦȔȖȔ. ǝț ȗȢȟȢȖȡȢȗȢ ȠȢțȗȔ 
ȖȯȘșȟȓȟȜ ȥșȞȪȜȲ ȣȢ ȞȢȢȤȘȜȡȔȦȔȠ Ȗ ȥȢȢȦȖșȦȥȦȖȜȜ ȥ ȔȦȟȔȥȢȠ 
[11]: 1-ȝ ȤȔțȤșț — 0,2 ȠȠ ȤȢȥȦȤȔȟȰȡȢ ȢȦ ȕȤșȗȠȯ, 2-ȝ ȤȔț-
Ȥșț — 6,04 ȞȔȧȘȔȟȰȡȢ ȢȦ ȕȤșȗȠȯ, ȣȤȜ ȱȦȢȠ, ȟȔȦșȤȔȟȰȡȢ ȠȢțȗ 
ȡș ȤȔȥȥșȞȔȟȜ. ǝȥȥșȫșȡȡȯȝ ȨȤȔȗȠșȡȦ ȠȢțȗȔ ȣȤȜȞȤșȣȟȓȟȜ ȞȔȧ-
ȘȔȟȰȡȢȝ ȥȦȢȤȢȡȢȝ ȥȤșțȔ ȖȡȜț Ȝ ȡȔ ȖȜȕȤȔȦȢȠș VT 1000E (Leica, 
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