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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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ǥæǩèǩðëû Ǫå ǨæñǪǬǨǯ:
Ø÷Ǥ÷ðǡîǢǣ ǗÌèǡî÷ö ãǤóǡÌîǠ (e-mail: kiriche.evgeniya@yandex.ru), ǖǤǠîǢ÷îǠ ǔîǠǥæǠǥ÷ö ǚìǡèǣÌîǠ (e-mail: grankina.anastasia@mail.ru), 
ýŔĎŗřŔāŗřüĊ čśÿŖĂüŗÿŔýĈÿŗĀ ÿŕĀřŗþŗřčŗýŗøüü ü ͌ýŕŖāřŗÿÿŗĀ þüŖřŗŚŖŗŘüü, ōŔśăÿŗ-üŚŚýŕùŗ÷ŔāŕýĈŚŖüĀ üÿŚāüāśā ÿŕĀřŗŖüĎŕřÿŕāüŖü 
üþ. ň. à. ØŗøŔÿŔ, çúÿćĀ ÙŕùŕřŔýĈÿćĀ śÿü÷ŕřŚüāŕā, 344090, ŐŗŚāŗ÷-ÿŔ-ìŗÿś, Řř. őāŔăŖü, 194/1;

ÙǣèÌ÷îǣÌ ǔìǡǢǥǠîåǤ ØǣîǥæǠîæ÷îǣÌ÷ð (e-mail: alekloov@rambler.ru), ŘŔāŗýŗøŗŔÿŔāŗþüăŕŚŖŗŕ ŗāùŕýŕÿüŕ, ŎĎýŔŚāÿŔĊ ŖýüÿüăŕŚŖŔĊ ĎŗýĈÿüĂŔ Ü 2;

ǛǣÌ÷ìǠøæ÷æǡ ǛǠæǤ÷û÷ö ǗåíǦîåǣÌîǠ (e-mail: povpe@yandex.ru), ŗāùŕý ͌ŖŚŘŕřüþŕÿāŔýĈÿŗĀ ŘŔāŗþŗřčŗýŗøüü ü ͌ýŕŖāřŗÿÿŗĀ þüŖřŗŚŖŗŘüü, 
ŐŗŚāŗ÷ŚŖŗŕ ŗĎýŔŚāÿŗŕ ŘŔāŗýŗøŗŔÿŔāŗþüăŕŚŖŗŕ Ďĉřŗ, 344090, ŐŗŚāŗ÷-ÿŔ-ìŗÿś, śý. àýŔøŗùŔāÿŔĊ, 170
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ǘșȤȠȔȡȜȓ) ȡȔ ȩȢȟȢȘȧ ȜțȗȢȦȔȖȟȜȖȔȟȜ ȨȤȢȡȦȔȟȰȡȯș ȥȤșțȯ ȦȢȟ-
ȭȜȡȢȝ 100 ȠȞȠ, ȥȢȘșȤȚȔȭȜș ȣșȤȖȜȫȡȧȲ ȥȢȠȔȦȢȥșȡȥȢȤȡȧȲ 
ȞȢȤȧ S1. Ǚȟȓ ȦȔȡȗșȡȪȜȔȟȰȡȯȩ ȥȤșțȢȖ Ȝȥȥșȫșȡȡȯȝ ȨȤȔȗȠșȡȦ 
ȦȞȔȡȜ ȣȤȜȞȤșȣȟȓȟȜ Ȟ ȥȦȢȟȜȞȧ ȖȜȕȤȔȦȢȠȔ ȠȢȟșȞȧȟȓȤȡȯȠ 
ȥȟȢșȠ ȖȖșȤȩ, ȥȤșțȯ ȜțȗȢȦȔȖȟȜȖȔȟȜ ȘȢ Ȧșȩ ȣȢȤ, ȣȢȞȔ ȡȔ ȡȜȩ 
ȡș ȢȣȤșȘșȟȓȟȜȥȰ ȕȔȤȤșȟȜ, ȓȖȟȓȲȭȜșȥȓ ȫȔȥȦȰȲ ȞȢȟȢȡȞȜ ȡȔ 
ȧȤȢȖȡș IV ȥȟȢȓ. ǤȢȥȟș ȱȦȢȗȢ ȗȢȟȢȖȡȢȝ ȠȢțȗ ȢȤȜșȡȦȜȤȢȖȔȟȜ 
Șȟȓ ȣȢȟȧȫșȡȜȓ ȥ ȣȢȠȢȭȰȲ ȠȜȞȤȢȦȢȠȔ ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȢȖ 
ȫșȤșț ȞȢȟȢȡȞȧ, ȢȣȤșȘșȟȓȓ ȖșȤȩ Ȝ ȡȜț ȢȕȤȔțȪȔ, țȔȟȜȖȔȟȜ Ȗ 
ȣȔȤȔȨȜȡ ȣȢ ȥȦȔȡȘȔȤȦȡȢȝ ȠșȦȢȘȜȞș. ǖȯȟȜ ȣȤȢȖșȘșȡȯ ȤșȔȞȪȜȜ 
ȡȔ ȕșȟȞȜ ȡșȝȤȢȨȜȟȔȠșȡȦȢȖ (ȠȯȬȜȡȯș ȠȢȡȢȞȟȢȡȔȟȰȡȯș ȔȡȦȜ-
ȦșȟȔ — ȞȟȢȡ 2F11, ȤȔțȖșȘșȡȜș 1:100), ȢȥȡȢȖȡȢȝ ȕșȟȢȞ ȠȜșȟȜ-
ȡȔ — ǡǗǥ (ȞȤȢȟȜȫȰȜ ȣȢȟȜȞȟȢȡȔȟȰȡȯș ȔȡȦȜȦșȟȔ), ȗȟȜȔȟȰȡȯȝ 
ȨȜȕȤȜȟȟȓȤȡȯȝ ȞȜȥȟȯȝ ȕșȟȢȞ — GFAP (ȠȢȡȢȞȟȢȡȔȟȰȡȯș 
ȠȯȬȜȡȯș ȔȡȦȜȦșȟȔ — ȞȟȢȡ 6F2, ȤȔțȖșȘșȡȜș 2:100), ȥȜȡȔȣȦȢ-
ȨȜțȜȡ (ȠȢȡȢȞȟȢȡȔȟȰȡȯș ȠȯȬȜȡȯș ȔȡȦȜȦșȟȔ — ȞȟȢȡ SY38, 
ȤȔțȖșȘșȡȜș 5:100). Ǚȟȓ ȖȜțȧȔȟȜțȔȪȜȜ ȞȔȚȘȢȝ ȜȠȠȧȡȢȪȜȦȢ-
ȩȜȠȜȫșȥȞȢȝ ȤșȔȞȪȜȜ ȕȯȟ ȜȥȣȢȟȰțȢȖȔȡ ȡȔȕȢȤ Dako EnVision+ 
System Peroxidase (DAB). Ǘȥș ȤșȔȞȦȜȖȯ, ȜȥȣȢȟȰțȢȖȔȡȡȯș Ȗ 
ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜȩ ȤșȔȞȪȜȓȩ, — ȣȤȢȜțȖȢȘȥȦȖȔ Dako 
(ǘșȤȠȔȡȜȓ). Ǚȟȓ ȞȔȚȘȢȝ ȤșȔȞȪȜȜ ȣȤȢȖȢȘȜȟȜ ȢȦȤȜȪȔȦșȟȰȡȯȝ 
ȞȢȡȦȤȢȟȰ, Ȗ ȞȢȦȢȤȢȠ ȖȠșȥȦȢ ȣșȤȖȜȫȡȯȩ ȔȡȦȜȦșȟ ȡȔ ȥȤșțȯ 
ȡȔȡȢȥȜȟȜ ȕȧȨșȤ. ǤȢȥȟș ȣȤȢȖșȘșȡȜȓ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȢȝ 
ȤșȔȞȪȜȜ ȓȘȤȔ ȞȟșȦȢȞ ȘȢȞȤȔȬȜȖȔȟȜ ȗșȠȔȦȢȞȥȜȟȜȡȢȠ.

ǥș ț ȧ ȟ Ȱ Ȧ Ȕ Ȧȯ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ .  Ǘ ȥȢȠȔȦȢ-
ȥșȡȥȢȤȡȢȝ ȞȢȤș ȠȢțȗȔ ȞȤȯȥ ȞȔȞ ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ, 
ȦȔȞ Ȝ ȡȔ ȦȔȡȗșȡȪȜȔȟȰȡȯȩ ȡșȢȞȤȔȬșȡȡȯȩ ȖȜȕȤȔ-
ȦȢȠȡȯȩ ȥȤșțȔȩ ȦȢȟȭȜȡȢȝ 100 ȠȞȠ ȡȔ ȧȤȢȖȡș 
IV ȥȟȢȓ ȖȯȓȖȟȓȲȦȥȓ ȕȔȤȤșȟȜ Ȗ ȖȜȘș ȞȢȠȣȔȞȦ-
ȡȯȩ ȓȫșȜȥȦȯȩ ȥȦȤȧȞȦȧȤ. ǦȦșȡȞȜ ȓȫșșȞ ȖȜțȧȔȟȰȡȢ 
ȢȣȦȜȫșȥȞȜ ȕȢȟșș ȣȟȢȦȡȯș, ȡșȚșȟȜ Ȝȩ ȥșȤșȘȜȡȔ 
(ȤȜȥȧȡȢȞ, Ȕ, ȕ). ǢȔ Ȗȥșȩ ȥȤșțȔȩ ȣȢȥȟș ȣșȤȨȧțȜȜ 
ȢȦȠșȫȔȲȦȥȓ ȣȢȣșȤșȫȡȢ (Ȗ ȦȔȡȗșȡȪȜȔȟȰȡȢȝ ȣȟȢ-
ȥȞȢȥȦȜ) Ȝ ȣȤȢȘȢȟȰȡȢ (ȖȢ ȨȤȢȡȦȔȟȰȡȢȝ ȣȟȢȥȞȢȥȦȜ) 
ȥȤșțȔȡȡȯș ȤȔȘȜȔȟȰȡȯș ȥȢȥȧȘȯ ȠșȟȞȢȗȢ Ȝ ȥȤșȘȡșȗȢ 
ȞȔȟȜȕȤȔ. ǟȔȞ ȣȤȔȖȜȟȢ, ȡȔȜȕȢȟșș ȞȤȧȣȡȯș ȥȢȥȧ-
Șȯ ȤȔȥȣȢȟȔȗȔȲȦȥȓ Ȗ ȥȦșȡȞȔȩ ȢȦȘșȟȰȡȯȩ ȕȔȤȤș-
ȟșȝ, ȢȕȢțȡȔȫȔȓ ȗȤȔȡȜȪȯ ȞȢȟȢȡȢȞ. ǤȤȜ ȢȞȤȔȥȞș 
ȗșȠȔȦȢȞȥȜȟȜȡȢȠ — ȱȢțȜȡȢȠ ȡȔ ȦȢȡȞȜȩ (4 ȠȞȠ) 
ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ ȖȯȓȖȜȦȰ ȞȔȞ ȞȢȟȢȡȞȧ, ȦȔȞ 
Ȝ ȩȔȤȔȞȦșȤȡȧȲ ȢȦȫșȦȟȜȖȧȲ ȓȫșȜȥȦȧȲ ȥȦȤȧȞȦȧȤȧ 
ȕȔȤȤșȟȰȡȢȝ ȞȢȤȯ ȡș ȧȘȔșȦȥȓ.

ǝțȧȫșȡȜș ȤȔȥȣȤȢȥȦȤȔȡșȡȜȓ ȠȜșȟȜȡȢȖȯȩ ȖȢȟȢ-
ȞȢȡ Ȗ ȞȢȟȢȡȞȔȩ ȥȢȠȔȦȢȥșȡȥȢȤȡȢȝ ȞȢȤȯ ȡȔ ȨȤȢȡ-
ȦȔȟȰȡȯȩ ȥȤșțȔȩ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȔȡȦȜȦșȟȔ Ȟ MBP 
ȣȢȞȔțȔȟȢ, ȫȦȢ ȡȔȜȕȢȟȰȬșș Ȝȩ ȞȢȟȜȫșȥȦȖȢ ȟȢȞȔȟȜ-
țȧșȦȥȓ Ȗ V–VI ȥȟȢȓȩ, șȘȜȡȜȫȡȯș ȦȓȚȜ ȘȢȥȦȜȗȔȲȦ 
IV ȥȟȢȓ, Ȕ ȡȔȜȠșȡȰȬșș ȞȢȟȜȫșȥȦȖȢ ȡȔȕȟȲȘȔșȦȥȓ 
Ȗ I–III ȥȟȢȓȩ (ȥȠ. ȤȜȥȧȡȢȞ, Ȗ). ǤȤȜ ȱȦȢȠ, ȡȔ ȨȤȢȡ-
ȦȔȟȰȡȯȩ ȥȤșțȔȩ (ȞȔȞ Ȗ ȣȤȢȘȢȟȰȡȢȠ, ȦȔȞ Ȝ Ȗ ȣȢȣș-
ȤșȫȡȢȠ ȥșȫșȡȜȜ, ȡȢ Ȗ ȠșȡȰȬșȠ ȞȢȟȜȫșȥȦȖș) ȖȯȓȖ-
ȟȓȲȦȥȓ ȠșȟȞȜș Ȝ ȞȤȧȣȡȯș ȠȜșȟȜȡȢȖȯș ȖȢȟȢȞȡȔ.

ǝțȧȫșȡȜș ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȢȖ ȥȢȠȔȦȢȥșȡȥȢȤ-
ȡȢȝ ȞȢȤȯ ȣȢȥȟș ȣȤȢȖșȘșȡȜȓ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫș-
ȥȞȢȝ ȤșȔȞȪȜȜ ȥ ȠȢȡȢȞȟȢȡȔȟȰȡȯȠȜ ȔȡȦȜȦșȟȔȠȜ Ȟ 
ȡșȝȤȢȨȜȟȔȠșȡȦȔȠ ȖȯȓȖȜȟȢ ȡșȞȢȦȢȤȯș ȞȢȟșȕȔȡȜȓ 
ȢȣȦȜȫșȥȞȢȝ ȣȟȢȦȡȢȥȦȜ Ȗ ȤȔțȡȯȩ ȥȟȢȓȩ țȔ ȥȫșȦ 
ȞȢȟȜȫșȥȦȖȔ ȥȦȤȧȞȦȧȤ, ȥȢȘșȤȚȔȭȜȩ ȘȔȡȡȯȝ ȔȡȦȜ-

ȗșȡ. ǖȢȟșș ȜȡȦșȡȥȜȖȡȔȓ ȤșȔȞȪȜȓ ȢȕȡȔȤȧȚșȡȔ Ȗ 
V ȖȡȧȦȤșȡȡșȠ ȣȜȤȔȠȜȘȡȢȠ ȥȟȢș (ȣȟȔȥȦȜȡȞș) Ȝ 
ȠȧȟȰȦȜȨȢȤȠȡȢȠ (IV) ȥȟȢș Ȝ ȡȔȜȠșȡȰȬȔȓ ȖȯȤȔ-
ȚșȡȡȢȥȦȰ ȱȞȥȣȤșȥȥȜȜ — Ȗ ȥȤșȘȡșȝ ȫȔȥȦȜ ȡȔȤȧȚȡȢ-
ȗȢ țșȤȡȜȥȦȢȗȢ (II) Ȝ ȡȔȤȧȚȡȢȗȢ ȣȜȤȔȠȜȘȡȢȗȢ (III) 
ȥȟȢșȖ (ȥȠ. ȤȜȥȧȡȢȞ, ȗ). ǢȔ ȧȤȢȖȡș IV — ȖȡȧȦȤșȡ-
ȡșȗȢ țșȤȡȜȥȦȢȗȢ ȥȟȢȓ ȡȔȕȟȲȘȔșȦȥȓ ȗȤȧȣȣȜȤȢȖȞȔ 
ȣȧȫȞȢȖ ȡșȝȤȢȨȜȟȔȠșȡȦȢȖ Ȗ ȦȓȚȜ, ȣȤȢȩȢȘȓȭȜș, 
ȣȤșȜȠȧȭșȥȦȖșȡȡȢ, ȫșȤșț ȥșȣȦȧ Ȝ ȥȦșȡȞȧ ȕȔȤȤșȟșȝ, 
țȔ ȥȫșȦ ȫșȗȢ ȖȯȓȖȟȓșȦȥȓ ȓȫșȜȥȦȯȝ ȤȜȥȧȡȢȞ ȕȔȤ-
ȤșȟȰȡȢȝ ȞȢȤȯ Ȝ ȢȣȤșȘșȟȓȲȦȥȓ ȗȤȔȡȜȪȯ ȞȢȟȢȡȢȞ 
ȡȔ ȦȢȡȞȜȩ (4 ȠȞȠ) ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ (ȥȠ. ȤȜȥȧ-
ȡȢȞ, ȗ, Ș). ǤȤȜ ȕȢȟȰȬȜȩ ȧȖșȟȜȫșȡȜȓȩ Ȗ ȡșȝȤȢȣȜȟș 
I ȥȟȢȓ ȖȯȓȖȟȓȲȦȥȓ ȥȞȢȣȟșȡȜȓ ȠȡȢȗȢȫȜȥȟșȡȡȯȩ 
ȓȤȞȢ ȢȞȤȔȬșȡȡȯȩ ȥȤșțȔȡȡȯȩ ȠșȟȞȜȩ ȢȦȤȢȥȦȞȢȖ 
ȥ ȖȯȥȢȞȜȠ ȧȤȢȖȡșȠ ȱȞȥȣȤșȥȥȜȜ ȡșȝȤȢȨȜȟȔȠșȡ-
ȦȢȖ. ǤȤȜ ȱȦȢȠ, Ȗ ȢȦȟȜȫȜș ȢȦ ȘȤȧȗȜȩ ȥȟȢșȖ, țȘșȥȰ 
ȡȔȕȟȲȘȔșȦȥȓ ȥȠșȡȔ ȢȤȜșȡȦȔȪȜȜ ȢȦȤȢȥȦȞȢȖ ȡșȝȤȢ-
ȡȢȖ ȥ ȖșȤȦȜȞȔȟȰȡȢȝ ȡȔ ȗȢȤȜțȢȡȦȔȟȰȡȧȲ, Ȕ ȦȔȞȚș 
ȧȠșȡȰȬșȡȜș Ȝȩ ȘȜȔȠșȦȤȔ Ȗ 2 ȤȔțȔ (ȥȠ. ȤȜȥȧȡȢȞ, ș).

ǥșȔȞȪȜȓ ȡȔ GFAP ȖȯȓȖȜȟȔ ȣȢȖȯȬșȡȡȢș 
(ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȘȤȧȗȜȠȜ ȥȟȢȓȠȜ) ȞȢȟȜȫșȥȦȖȢ 
ȔȥȦȤȢȗȟȜȔȟȰȡȯȩ ȱȟșȠșȡȦȢȖ Ȗ ȠȢȟșȞȧȟȓȤȡȢȠ, 
ȡȔȤȧȚȡȯȩ țșȤȡȜȥȦȢȠ Ȝ ȣȜȤȔȠȜȘȡȢȠ ȥȟȢȓȩ, Ȕ ȦȔȞȚș 
ȧȠșȤșȡȡȢș ȥȞȢȣȟșȡȜș ȗȟȜȢȪȜȦȢȖ ȖȢ ȖȡȧȦȤșȡȡșȠ 
țșȤȡȜȥȦȢȠ (IV), ȖȡȧȦȤșȡȡșȠ ȣȜȤȔȠȜȘȡȢȠ Ȝ ȠȧȟȰ-
ȦȜȨȢȤȠȡȢȠ ȥȟȢȓȩ. ǤȢȥȟș ȣȤȢȖșȘșȡȜȓ ȤșȔȞȪȜȜ ȖȢ 
Ȗȥșȩ ȥȟȢȓȩ ȜȘșȡȦȜȨȜȪȜȤȧȲȦȥȓ ȢȞȤȔȬșȡȡȯș ȣșȤȜ-
ȖȔȥȞȧȟȓȤȡȯș ȠȧȨȦȯ Ȝț ȥȢȥȧȘȜȥȦȯȩ ȡȢȚșȞ ȔȥȦȤȢ-
ȪȜȦȢȖ ȖȢȞȤȧȗ ȞȤȧȣȡȯȩ Ȝ ȠșȟȞȜȩ ȞȔȣȜȟȟȓȤȢȖ — 
ȞȢȠȣȢȡșȡȦ ȗșȠȔȦȢȱȡȪșȨȔȟȜȫșȥȞȢȗȢ ȕȔȤȰșȤȔ, Ȕ 
ȦȔȞȚș ȦȢȡȞȜș ȢȦȤȢȥȦȞȜ ȔȥȦȤȢȪȜȦȢȖ ȖȢȞȤȧȗ ȡșȝ-
ȤȢȡȢȖ (ȥȠ. ȤȜȥȧȡȢȞ, Ț). ǢȔ ȡșȞȢȦȢȤȯȩ ȣȤșȣȔȤȔȦȔȩ 
ȢȦȫșȦȟȜȖȢ ȖȯȓȖȟȓșȦȥȓ ȣȢȖȯȬșȡȡȢș ȥȢȘșȤȚȔȡȜș 
ȗȟȜȔȟȰȡȯȩ ȱȟșȠșȡȦȢȖ — ȞȟșȦȢȞ Ȝ Ȗ ȢȥȡȢȖȡȢȠ Ȝȩ 
ȢȦȤȢȥȦȞȢȖ — ȖȘȢȟȰ Ȗȥșȝ ȞȢȟȢȡȞȜ ȥȢȠȔȦȜȫșȥȞȢȝ 
ȞȢȤȯ (ȥȠ. ȤȜȥȧȡȢȞ, ț).

ǝȥȥȟșȘȢȖȔȡȜș ȱȞȥȣȤșȥȥȜȜ ȥȜȡȔȣȦȢȨȜțȜȡȔ 
ȣȢȞȔțȔȟȢ, ȫȦȢ Ȗ ȥȦȤȧȞȦȧȤȔȩ ȠȢȟșȞȧȟȓȤȡȢȗȢ ȥȟȢȓ 
ȥȢȘșȤȚȜȦȥȓ ȕȢȟȰȬșș ȞȢȟȜȫșȥȦȖȢ ȱȦȢȗȢ ȕșȟȞȔ, 
ȫșȠ Ȗ ȘȤȧȗȜȩ ȥȟȢȓȩ ȞȢȤȯ (ȥȠ. ȤȜȥȧȡȢȞ, Ȝ), țȔ ȥȫșȦ 
ȫșȗȢ ȖȯȘșȟȜȦȰ ȗȤȔȡȜȪȯ ȞȢȟȢȡȞȜ ȡȔ ȨȤȢȡȦȔȟȰȡȢȠ 
ȥȤșțș ȞȢȤȯ ȡș ȧȘȔșȦȥȓ. ǤȤȜ ȕȢȟȰȬȜȩ ȧȖșȟȜȫșȡȜȓȩ 
ȢȕȤȔȭȔȲȦ ȡȔ ȥșȕȓ ȖȡȜȠȔȡȜș ȡșȗȔȦȜȖȡȯș Ȟ ȥȜȡȔȣ-
ȦȢȨȜțȜȡȧ ȗȤȧȣȣȯ ȡșȝȤȢȡȢȖ Ȝ ȞȤȧȣȡȯș, ȣȤȢȘȢȟȰȡȢ 
ȥȤșțȔȡȡȯș ȔȞȥȢȡȯ Ȝ ȘșȡȘȤȜȦȯ, Ȕ ȦȔȞȚș ȥȢȥȧȘȯ, 
ȞȢȦȢȤȯș ȤȔȥȣȢȟȔȗȔȲȦȥȓ ȖȕȟȜțȜ ȢȦ țȢȡ ȜȡȦșȡȥȜȖ-
ȡȢȗȢ ȖȯȣȔȘșȡȜȓ ȣȤȢȘȧȞȦȔ ȤșȔȞȪȜȜ, Ȧ. ș. Ȗ ȧȫȔȥȦȞȔȩ 
ȥ ȖȯȥȢȞȜȠ ȥȢȘșȤȚȔȡȜșȠ ȥȜȡȔȣȦȢȨȜțȜȡȔ.

ǣȕ ȥ ȧȚ Ș ș ȡ Ȝ ș  ȣ Ȣ ȟ ȧ ȫ ș ȡ ȡȯ ȩ  Ș Ȕ ȡ ȡȯ ȩ . 
ǢȔȠȜ ȕȯȟȢ ȧȥȦȔȡȢȖȟșȡȢ, ȫȦȢ ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ 
ȖȜȕȤȔȦȢȠȡȯȩ ȡșȢȞȤȔȬșȡȡȯȩ ȥȤșțȔȩ ȦȢȟȭȜȡȢȝ 
100 ȠȞȠ ȗȤȔȡȜȪȯ ȞȢȟȢȡȞȜ ȖȢțȠȢȚȡȢ ȢȣȤșȘșȟȜȦȰ 
ȣȢ ȕȔȤȤșȟȓȠ IV ȥȟȢȓ, ȫȦȢ ȥȢȢȦȖșȦȥȦȖȧșȦ ȘȔȡȡȯȠ 
ȘȤȧȗȜȩ ȜȥȥȟșȘȢȖȔȦșȟșȝ [2]. ǤȤȜ ȱȦȢȠ ȢȦȠșȫșȡȡȔȓ 
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ȡȔȠȜ ȟȢȞȔȟȜțȔȪȜȓ ȞȤȧȣȡȯȩ ȞȔȣȜȟȟȓȤȢȖ Ȗ ȥȦșȡȞȔȩ 
ȕȔȤȤșȟșȝ ȡȔ ȦȔȡȗșȡȪȜȔȟȰȡȯȩ ȥȤșțȔȩ Ȝ ȣȢ ȗȤȔȡȜȪȔȠ 
ȞȢȟȢȡȢȞ ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ ȠȢȚșȦ ȥȖȜȘș-
ȦșȟȰȥȦȖȢȖȔȦȰ Ȣȕ ȔȖȦȢȡȢȠȡȢȝ ȔȡȗȜȢȔȤȩȜȦșȞȦȢȡȜȞș 
ȱȦȜȩ ȠȢȘȧȟșȝ. ǢȔ ȦȢȡȞȜȩ ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ, 
ȦȔȞ Țș ȞȔȞ Ȝ ȡȔ ȦȔȡȗșȡȪȜȔȟȰȡȯȩ ȢȞȤȔȬșȡȡȯȩ 
ȗșȠȔȦȢȞȥȜȟȜȡȢȠ — ȱȢțȜȡȢȠ, ȞȢȟȢȡȞȜ ȢȕȡȔȤȧ-
ȚȜȦȰ ȕȯȟȢ ȡșȖȢțȠȢȚȡȢ. ǫȜȦȢȣȟȔțȠȔ ȡșȝȤȢȡȢȖ 
ȣȤȜ ȱȦȢȠ ȢȞȤȔȬȜȖȔȡȜȜ ȥȟȜȖȔșȦȥȓ ȥ ȡșȝȤȢȣȜȟșȠ. 
Ǘ ȥȖȓțȜ ȥ ȱȦȜȠ ȣȤȜ ȖȜțȧȔȟȰȡȢȠ ȔȡȔȟȜțș ȡșȖȢț-
ȠȢȚȡȢ ȢȣȤșȘșȟȜȦȰ ȞȢȡȦȧȤȯ ȞȢȟȢȡȢȞ, ȞȢȦȢȤȯș 

ȡȔ ȦȢȟȥȦȯȩ ȥȤșțȔȩ ȖȯȘșȟȓȲȦȥȓ ȕȟȔȗȢȘȔȤȓ ȕȢȟșș 
ȣȟȢȦȡȢȠȧ ȤȔȥȣȢȟȢȚșȡȜȲ ȡșȝȤȢȡȢȖ. ǗȠșȥȦș ȥ ȦșȠ, 
ȜțȧȫșȡȜș ȱȞȥȣȤșȥȥȜȜ ȢȥȡȢȖȡȯȩ ȡșȝȤȢȥȣșȪȜȨȜȫ-
ȡȯȩ ȔȡȦȜȗșȡȢȖ ȣȢțȖȢȟȜȟȢ ȧȥȦȔȡȢȖȜȦȰ, ȫȦȢ ȡȔ ȦȢȡ-
ȞȜȩ ȥȤșțȔȩ ȞȢȟȢȡȞȧ ȣȢțȖȢȟȓȲȦ ȜȘșȡȦȜȨȜȪȜȤȢȖȔȦȰ 
ȗȤȧȣȣȜȤȢȖȞȜ ȔȥȦȤȢȪȜȦȢȖ Ȝ ȢȦȤȢȥȦȞȢȖ ȡșȝȤȢȡȢȖ, 
ȥȢȘșȤȚȔȭȜȩ ȡșȝȤȢȨȜȟȔȠșȡȦȯ. ǦȢȗȟȔȥȡȢ ȣȢȟȧ-
ȫșȡȡȯȠ ȡȔȠȜ ȤșțȧȟȰȦȔȦȔȠ ȣȤȜ ȜțȧȫșȡȜȜ ȥȦȤȧȞȦȧȤ, 
ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ ȡșȝȤȢȨȜȟȔȠșȡȦȯ, țȡȔȫȜȦșȟȰ-
ȡȔȓ ȫȔȥȦȰ ȡșȝȤȢȡȢȖ, ȤȔȥȣȢȟȢȚșȡȡȯȩ Ȗ ȣȤșȘșȟȔȩ 
ȨȤȢȡȦȔȟȰȡȢȗȢ ȥȤșțȔ ȡșȢȞȢȤȦșȞȥȔ, ȜȠșȲȦ ȞȤȧȣȡȯș 

ǠȢȞȔȟȜțȔȪȜȓ ȞȤȧȣȡȯȩ ȤȔȘȜȔȟȰȡȯȩ ȥȢȥȧȘȢȖ Ȗ ȥȦșȡȞȔȩ ȕȔȤȤșȟșȝ Ȝ ȱȞȥȣȤșȥȥȜȓ ȢȥȡȢȖȡȯȩ ȡșȝȤȢȡȔȟȰȡȯȩ Ȝ ȗȟȜȔȟȰȡȯȩ ȔȡȦȜȗșȡȢȖ 
ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ ȥȢȠȔȦȢȥșȡȥȢȤȡȢȝ ȞȢȤȯ ȠȢțȗȔ ȞȤȯȥ.

Ȕ — ȥȤșț ȦȢȟȭȜȡȢȝ 100 ȠȞȠ ȕȔȤȤșȟȰȡȢȝ ȞȢȤȯ ȥ ȣȢȣșȤșȫȡȢ ȤȔȥȥșȫșȡȡȯȠȜ ȞȔȣȜȟȟȓȤȔȠȜ (ȥȦȤșȟȞȜ); Ǖ–ǚ — ȤȓȘȯ ȕȔȤȤșȟșȝ; ȕ — ȥȤșț 
ȦȢȟȭȜȡȢȝ 100 ȠȞȠ ȞȢȤȯ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ ȥ ȤȔȥȥșȫșȡȡȯȠȜ ȖȘȢȟȰ ȤȔȘȜȔȟȰȡȯȠȜ ȥȢȥȧȘȔȠȜ (ȫșȤȡȯș ȥȦȤșȟȞȜ); ȕșȟȯș ȥȦȤșȟȞȜ — ȕȔȤȤșȟȜ 
IV ȥȟȢȓ; Ȗ — ȠȜșȟȜȡȢȖȯș ȖȢȟȢȞȡȔ Ȗ ȥȟȢȓȩ ȥȢȠȔȦȜȫșȥȞȢȝ ȞȢȤȯ, ȤȔȥȣȢȟȢȚșȡȡȯș ȣșȤȣșȡȘȜȞȧȟȓȤȡȢ șș ȣȢȖșȤȩȡȢȥȦȜ; ȗ — ȱȞȥȣȤșȥȥȜȓ ȡșȝ-
ȤȢȨȜȟȔȠșȡȦȢȖ Ȗ ȥȢȠȔȦȢȥșȡȥȢȤȡȢȝ ȞȢȤș S1; ȡȔ ȧȤȢȖȡș IV — ȖȡȧȦȤșȡȡșȗȢ țșȤȡȜȥȦȢȗȢ ȥȟȢȓ ȖȜȘȡȯ ȗȤȔȡȜȪȯ ȞȢȟȢȡȢȞ; Ș — ȧȖșȟȜȫșȡȡȯȝ 
ȨȤȔȗȠșȡȦ ȤȜȥȧȡȞȔ ȗ, «ȣȧȫȞȜ» ȡșȝȤȢȨȜȟȔȠșȡȦȢȖ, ȟȢȞȔȟȜțȢȖȔȡȡȯș Ȗ ȥȦșȡȞȔȩ ȕȔȤȤșȟșȝ (ȥȦȤșȟȞȜ); ș — ȱȞȥȣȤșȥȥȜȓ ȡșȝȤȢȨȜȟȔȠșȡȦȢȖ — 
ȠșȟȞȜș, ȗȢȤȜțȢȡȦȔȟȰȡȢ ȢȤȜșȡȦȜȤȢȖȔȡȡȯș ȔȞȥȢȡȯ Ȝ ȘșȡȘȤȜȦȯ Ȗ I ȥȟȢș, ȧȠșȡȰȬșȡȜș ȱȞȥȣȤșȥȥȜȜ ȡȔ ȧȤȢȖȡș II ȥȟȢȓ, ȢȦȫșȦȟȜȖȢ ȖȯȤȔȚșȡ-
ȡȔȓ ȱȞȥȣȤșȥȥȜȓ ȡȔ ȧȤȢȖȡș III ȥȟȢȓ ȞȢȤȯ; Ț — Ȗ I ȥȟȢș ȞȢȤȯ ȞȤȧȣȡȯș ȔȥȦȤȢȪȜȦȯ ȥ ȖșȦȖȓȭȜȠȜȥȓ ȢȦȤȢȥȦȞȔȠȜ, Ȕ ȦȔȞȚș ȠȡȢȗȢȫȜȥȟșȡȡȯș 
ȠșȟȞȜș ȢȦȤȢȥȦȞȜ, ȥȤșțȔȡȡȯș ȖȘȢȟȰ Ȝ ȣȢȣșȤșȞ, ȥ ȖȯȥȢȞȢȝ ȜȡȦșȡȥȜȖȡȢȥȦȰȲ ȱȞȥȣȤșȥȥȜȜ Ȗ ȡșȝȤȢȣȜȟș; ȥȦȤșȟȞȜ — ȞȢȠȣȢȡșȡȦȯ ȗșȠȔȦȢ-
ȱȡȪșȨȔȟȜȫșȥȞȢȗȢ ȕȔȤȰșȤȔ (ǘǲǖ); ț — ȟȢȞȔȟȜțȔȪȜȓ ȔȥȦȤȢȗȟȜȔȟȰȡȯȩ ȱȟșȠșȡȦȢȖ ȖȡȧȦȤȜ ȞȢȟȢȡȢȞ ȞȢȤȯ; ȥȦȤșȟȞȔ — ȞȢȠȣȢȡșȡȦȯ ǘǲǖ; 
ȧȖșȟȜȫșȡȡȯȝ ȨȤȔȗȠșȡȦ ȤȜȥȧȡȞȔ Ț; Ȝ — ȱȞȥȣȤșȥȥȜȓ ȥȜȡȔȣȦȢȨȜțȜȡȔ ȡȔ ȨȤȢȡȦȔȟȰȡȢȠ ȥȤșțș ȥȢȠȔȦȜȫșȥȞȢȝ ȞȢȤȯ. Ȕ, ȕ — ȡșȢȞȤȔȬșȡȡȯș 
ȥȤșțȯ; Ȗ — ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȔȓ ȤșȔȞȪȜȓ ȥ ȣșȤȖȜȫȡȯȠȜ ȔȡȦȜȦșȟȔȠȜ Ȟ ȢȥȡȢȖȡȢȠȧ ȕșȟȞȧ ȠȜșȟȜȡȔ Ȝ ȘȢȞȤȔȥȞȢȝ ȗșȠȔȦȢȞȥȜȟȜȡȢȠ; 
ȗ–ș — ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȔȓ ȤșȔȞȪȜȓ ȡȔ ȡșȝȤȢȨȜȟȔȠșȡȦȯ; Ț, ț — ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȔȓ ȤșȔȞȪȜȓ ȡȔ ȗȟȜȔȟȰȡȯȝ ȨȜȕȤȜȟȟȓȤȡȯȝ 
ȞȜȥȟȯȝ ȕșȟȢȞ ȥ ȘȢȞȤȔȥȞȢȝ ȗșȠȔȦȢȞȥȜȟȜȡȢȠ; Ȝ — ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȔȓ ȤșȔȞȪȜȓ ȡȔ ȥȜȡȔȣȦȢȨȜțȜȡ. ǨȖ.: Ȕ, Ȗ, ȗ, Ț, Ȝ — 100; ȕ — 200; 
Ș, ș, ț — 400

ƹ ƺ
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ȢȦȤȢȥȦȞȜ, ȡȔȣȤȔȖȟșȡȡȯș ȣȢ ȣȤȢȘȢȟȰȡȢȝ ȢȥȜ ȞȢȟȢ-
ȡȢȞ. ǤȤȜ ȱȦȢȠ ȡȔȕȟȲȘȔșȦȥȓ ȫșȤșȘȢȖȔȡȜș ȧȫȔȥȦ-
ȞȢȖ ȥ ȕȢȟșș Ȝ Ƞșȡșș ȣȟȢȦȡȯȠ ȣșȤșȣȟșȦșȡȜșȠ 
ȠșȟȞȜȩ ȢȦȤȢȥȦȞȢȖ ȡșȝȤȢȡȢȖ. ǣȦȠșȫșȡȔ ȡșȤȔȖȡȢ-
ȠșȤȡȢȥȦȰ ȱȞȥȣȤșȥȥȜȜ ȡȔ ȧȤȢȖȡș IV Ȝ I ȥȟȢșȖ 
ȞȢȤȯ, ȗȘș ȜȠșșȦȥȓ țȡȔȫȜȦșȟȰȡȢ ȕȢȟȰȬșș ȞȢȟȜȫș-
ȥȦȖȢ ȣșȤșȣȟșȦȔȲȭȜȩȥȓ ȠșȟȞȜȩ ȢȦȤȢȥȦȞȢȖ, ȫșȠ Ȗ 
ȢȥȦȔȟȰȡȯȩ ȥȟȢȓȩ. ǲȦȜ ȜțȠșȡșȡȜȓ ȧȤȢȖȡȓ ȱȞȥȣȤșȥ-
ȥȜȜ ȢȦȤȔȚȔȲȦ ȞȢȟȜȫșȥȦȖȢ ȡș ȥȦȢȟȰȞȢ ȡșȝȤȢȡȢȖ, 
ȥȞȢȟȰȞȢ Ȝȩ ȢȦȤȢȥȦȞȢȖ — ȔȞȥȢȡȢȖ Ȝ ȘșȡȘȤȜȦȢȖ, Ȗ 
ȞȢȦȢȤȯȩ ȥȢȘșȤȚȔȦȥȓ ȡșȝȤȢȨȜȟȔȠșȡȦȯ. ǤȤȜ ȱȦȢȠ, 
ȞȔȞ ȜțȖșȥȦȡȢ, ȡșȝȤȢȨȜȟȔȠșȡȦȯ ȢȦȖșȦȥȦȖșȡȡȯ țȔ 
ȤȔȘȜȔȟȰȡȯȝ ȤȢȥȦ Ȝ ȡșȢȕȩȢȘȜȠȧȲ ȢȤȜșȡȦȔȪȜȲ 
ȔȞȥȢȡȢȖ Ȝ ȘșȡȘȤȜȦȢȖ, ȫȦȢ ȢȥȢȕșȡȡȢ ȖȔȚȡȢ Șȟȓ 
ȣȤȢȥȦȤȔȡȥȦȖșȡȡȢȝ ȢȤȗȔȡȜțȔȪȜȜ ȞȢȤȞȢȖȯȩ ȠȢȘȧ-
ȟșȝ. ǢșȝȤȢȨȜȟȔȠșȡȦȯ ȦȔȞȚș ȢȕșȥȣșȫȜȖȔȲȦ ȥȞȢ-
ȤȢȥȦȰ ȡșȤȖȡȢȝ ȣȤȢȖȢȘȜȠȢȥȦȜ, ȧȫȔȥȦȖȧȓ Ȗ ȔȡȦșȤȢ- Ȝ 
ȤșȦȤȢȗȤȔȘȡȢȠ ȦȤȔȡȥȣȢȤȦș ȖșȭșȥȦȖ, Ȗ ȦȢȠ ȫȜȥȟș 
ȡșȝȤȢȦȤȔȡȥȠȜȦȦșȤȢȖ [15].

Ǘ ȪșȟȢȠ, ȜțȧȫșȡȜș ȱȞȥȣȤșȥȥȜȜ ȡșȝȤȢȨȜȟȔȠșȡ-
ȦȢȖ, ȦȔȞ Țș ȞȔȞ Ȝ ǡǗǥ, ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȔȩ 
ȣȢȞȔțȔȟȢ, ȫȦȢ ȩȔȤȔȞȦșȤ ȤȔȥȣȤșȘșȟșȡȜȓ ȠȜșȟȜȡȔ Ȝ 
ȱȟșȠșȡȦȢȖ ȪȜȦȢȥȞșȟșȦȔ ȡșȝȤȢȡȢȖ ȥȢȢȦȖșȦȥȦȖȧșȦ 
ȢȥȡȢȖȡȯȠ ȦșȢȤȜȓȠ ȔȤȩȜȦșȞȦȢȡȜȞȜ ȠȜșȟȜȡȢȖȯȩ 
ȖȢȟȢȞȢȡ ȞȢȤȯ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ.

ǙȔȡȡȯș Ȣ ȟȢȞȔȟȜțȔȪȜȜ ȔȥȦȤȢȪȜȦȢȖ ȥȖȜȘșȦșȟȰ-
ȥȦȖȧȲȦ Ȣȕ ȢȥȢȕȢȠ țȡȔȫșȡȜȜ ȔȥȦȤȢȗȟȜȜ Șȟȓ Ȣȕș-
ȥȣșȫșȡȜȓ ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȢȤȗȔȡȜțȔ-
ȪȜȜ ȞȢȟȢȡȢȞ. ǘȟȜȢȪȜȦȯ Ȗ ȞȢȟȢȡȞȔȩ ȦȤȔȘȜȪȜȢȡȡȢ 
ȤȔȥȥȠȔȦȤȜȖȔȲȦȥȓ ȟȜȬȰ Ȗ ȞȔȫșȥȦȖș ȱȟșȠșȡȦȢȖ, 
ȣȢȘȘșȤȚȜȖȔȲȭȜȩ ȥȦȤȧȞȦȧȤȡȧȲ, ȦȤȢȨȜȫșȥȞȧȲ 
Ȝ ȠșȦȔȕȢȟȜȫșȥȞȧȲ ȨȧȡȞȪȜȜ ȡșȝȤȢȡȢȖ. ǣȘȡȔȞȢ 
ȜȥȥȟșȘȢȖȔȡȜȓ ȣȢȥȟșȘȡȜȩ ȘșȥȓȦȜȟșȦȜȝ ȣȢȞȔțȔȟȜ, 
ȫȦȢ ȤȢȟȰ ȡșȝȤȢȡȢ-ȗȟȜȔȟȰȡȯȩ ȖțȔȜȠȢȢȦȡȢȬșȡȜȝ, 
ȞȔȞ Ȝ ȤȢȟȰ ȡșȝȤȢȗȟȜȜ Ȗ ȪșȟȢȠ, ȡșȘȢȢȪșȡșȡȯ. ǖȯȟȢ 
ȣȤȢȘșȠȢȡȥȦȤȜȤȢȖȔȡȢ ȧȫȔȥȦȜș ȗȟȜȜ Ȗ ȠȜȗȤȔȪȜȜ ȤȔț-
ȖȜȖȔȲȭȜȩȥȓ ȡșȝȤȢȡȢȖ ȡș ȦȢȟȰȞȢ Ȗ ȱȠȕȤȜȢȗșȡșțș, 
ȡȢ Ȝ Ȗ ȣȤȢȪșȥȥș ȣȟȔȥȦȜȫșȥȞȜȩ ȣșȤșȥȦȤȢșȞ ȡșȝȤȢȡ-
ȡȯȩ ȥșȦșȝ, Ȕ ȦȔȞȚș Ȗ ȤșȗȧȟȓȪȜȜ ȤȔȕȢȦȯ ȗȟȧȦȔȠȔȦ-
șȤȗȜȫșȥȞȜȩ ȥȜȡȔȣȥȢȖ [12]. ǧȔȞ, ȔȥȦȤȢȪȜȦȯ ȠȢȗȧȦ 
ȧȥȜȟȜȦȰ ȡșȝȤȢȦȤȔȡȥȠȜȥȥȜȲ ȣȧȦșȠ ȖȯȘșȟșȡȜȓ ȥȢȕ-
ȥȦȖșȡȡȢȗȢ ȗȟȧȦȔȠȔȦȔ ȜȟȜ ȢȥȟȔȕȜȦȰ ȣșȤșȘȔȫȧ ȣȧȦșȠ 
ȣȢȗȟȢȭșȡȜȓ ȡșȝȤȢȦȤȔȡȥȠȜȦȦșȤȔ ȜȟȜ ȖȯȕȤȢȥȔ ȥȖȓ-
țȧȲȭȜȩ șȗȢ ȕșȟȞȢȖ. Ǧ ȣȢȠȢȭȰȲ ȥȢȕȥȦȖșȡȡȯȩ 
ȥȜȗȡȔȟȰȡȯȩ ȠȢȟșȞȧȟ ȔȥȦȤȢȪȜȦȯ ȧȖșȟȜȫȜȖȔȲȦ ȜȟȜ 
ȧȠșȡȰȬȔȲȦ ȖȯȕȤȢȥ ȡșȝȤȢȠșȘȜȔȦȢȤȔ ȣȤȜ ȣȢȥȟș-
ȘȧȲȭȜȩ ȔȞȦȜȖȔȪȜȓȩ ȥȜȡȔȣȥȔ [7]. ǖȟȔȗȢȘȔȤȓ ȨȢȤ-
ȠȜȤȢȖȔȡȜȲ ȠșȚȞȟșȦȢȫȡȯȩ ȭșȟșȖȯȩ ȞȢȡȦȔȞȦȢȖ 
ȔȥȦȤȢȗȟȜȓ ȠȢȚșȦ ȣȤȜȢȕȤșȦȔȦȰ ȨȧȡȞȪȜȲ ȣȤȢȥȦȤȔȡ-
ȥȦȖșȡȡȢȗȢ ȕȧȨșȤȔ Șȟȓ ȤșȗȧȟȓȪȜȜ ȖȡșȞȟșȦȢȫȡȢȝ 
ȞȢȡȪșȡȦȤȔȪȜȜ ǟ+, ǦȔ2+ Ȝ ȘȤȧȗȜȩ ȜȢȡȢȖ, ȞȢȡȦȤȢ-
ȟȜȤȧȓ ȖȡȧȦȤȜ- Ȝ ȖȡșȞȟșȦȢȫȡȯȝ ȜȢȡȡȯȝ ȗȢȠșȢȥȦȔț 
[8–10, 14]. ǤȤȜ ȱȦȢȠ ȔȞȦȜȖȡȢȥȦȰ ȗȟȜȜ ȞȢȥȖșȡȡȯȠ 
ȢȕȤȔțȢȠ ȫșȤșț ȤșȔȞȪȜȜ ȣȢȗȟȢȭșȡȜȓ ȖȡșȞȟșȦȢȫȡȯȩ 
ȜȢȡȢȖ ȢȦȤȔȚȔșȦ ȔȞȦȜȖȡȢȥȦȰ ȡșȝȤȢȡȡȯȩ ȥȦȤȧȞȦȧȤ.

ǤȢȥȟș ȣȤȢȖșȘșȡȜȓ ȡȔȠȜ ȤȔȡșș ȜȠȠȧȡȢȗȜȥȦȢ-
ȩȜȠȜȫșȥȞȢȝ ȤșȔȞȪȜȜ ȕȯȟȔ ȖȯȓȖȟșȡȔ ȜȡȦșȡȥȜȖȡȔȓ 
ȱȞȥȣȤșȥȥȜȓ ȕșȟȞȔ ȥȜȡȔȣȦȢȨȜțȜȡȔ Ȗ ȥȦșȡȞȔȩ ȕȔȤȤș-
ȟșȝ, ȫȦȢ ȣȢțȖȢȟȜȟȢ ȜȘșȡȦȜȨȜȪȜȤȢȖȔȦȰ ȩȔȤȔȞȦșȤ-
ȡȢș ȥșȦȫȔȦȢș ȥȦȤȢșȡȜș ȕȔȤȤșȟȰȡȢȝ ȞȢȤȯ ȘȔȚș ȡȔ 
ȥȤșțȔȩ, ȦȢȟȭȜȡȔ ȞȢȦȢȤȯȩ ȡș ȣȤșȖȯȬȔȟȔ 4 ȠȞȠ [3]. 
ǣȘȡȔȞȢ Ȗ ȡȔȥȦȢȓȭșȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȣȤȜ ȜțȧȫșȡȜȜ 
ȨȤȢȡȦȔȟȰȡȯȩ ȥȤșțȢȖ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȔȡȦȜȦșȟ 
Ȟ ȕșȟȞȧ ȥȜȡȔȣȦȢȨȜțȜȡȧ ȕȯȟȢ ȧȥȦȔȡȢȖȟșȡȢ, ȫȦȢ 
ȱȦȢȦ ȔȡȦȜȗșȡ ȤȔȥȣȤșȘșȟșȡ Ȗ ȥȢȠȔȦȜȫșȥȞȢȝ ȞȢȤș 
ȣȢ ȖșȤȦȜȞȔȟȜ ȤȔȖȡȢȠșȤȡȢ. ǲȦȜ ȤșțȧȟȰȦȔȦȯ ȣȢȞȔ-
țȯȖȔȲȦ, ȫȦȢ ȤȔȥȣȤșȘșȟșȡȜș ȩȜȠȜȫșȥȞȜȩ ȥȜȡȔȣȥȢȖ 
Ȗ ȤȔțȟȜȫȡȯȩ ȥȟȢȓȩ ȣȢ ȗȟȧȕȜȡș ȞȢȟȢȡȞȜ ȤȔȖȡȢ-
ȠșȤȡȢ, țȔ ȜȥȞȟȲȫșȡȜșȠ I ȥȟȢȓ, ȗȘș ȱȞȥȣȤșȥȥȜȓ 
ȱȦȢȗȢ ȕșȟȞȔ ȖȯȤȔȚșȡȔ țȡȔȫȜȦșȟȰȡșș, Ȕ ȗȤȔȡȜȪȯ 
ȞȢȟȢȡȞȜ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȔȡȦȜȦșȟ Ȟ ȥȜȡȔȣȦȢ-
ȨȜțȜȡȧ ȠȢȚȡȢ ȢȣȤșȘșȟȜȦȰ ȦȢȟȰȞȢ ȡȔ ȦȔȡȗșȡȪȜ-
ȔȟȰȡȯȩ ȥȤșțȔȩ ȞȢȤȯ. ǤȤȜ ȱȦȢȠ, ȡȔ ȨȤȢȡȦȔȟȰȡȯȩ 
ȥȤșțȔȩ ȡȔȠȜ ȢȦȠșȫșȡȔ ȡșȢȘȡȢȤȢȘȡȢȥȦȰ ȱȞȥȣȤșȥȥȜȜ 
ȕșȟȞȢȖ ȡșȝȤȢȡȢȖ Ȝ ȗȟȜȜ Ȗ ȠȢȟșȞȧȟȓȤȡȢȠ ȥȟȢș 
ȞȢȤȯ. ǦȢȗȟȔȥȡȢ ȘȔȡȡȯȠ ȟȜȦșȤȔȦȧȤȯ, I ȥȟȢȝ ȞȢȤȯ 
ȧȡȜȞȔȟșȡ ȣȢ ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȢȤȗȔ-
ȡȜțȔȪȜȜ ȡșȝȤȢȣȜȟȓ, ȞȢȦȢȤȯȝ ȥȢȥȦȢȜȦ Ȝț ȦȢȡȞȜȩ 
ȗȢȤȜțȢȡȦȔȟȰȡȯȩ ȖșȦȖȟșȡȜȝ ȔȣȜȞȔȟȰȡȯȩ ȘșȡȘȤȜȦȢȖ 
ȣȜȤȔȠȜȘȡȯȩ ȡșȝȤȢȡȢȖ. ǲȦȢȦ ȥȟȢȝ ȨȢȤȠȜȤȧșȦȥȓ ȡȔ 
ȥȔȠȯȩ ȤȔȡȡȜȩ ȱȦȔȣȔȩ ȤȔțȖȜȦȜȓ ȞȢȤȯ Ȝ ȦșȥȡȢ ȥȖȓ-
țȔȡ ȥ ȡșȥȣșȪȜȨȜȫșȥȞȢȝ ȔȨȨșȤșȡȦȔȪȜșȝ, ȖȢțȡȜȞȔ-
Ȳȭșȝ șȭș ȘȢ ȱȦȔȣȔ ȣȤȢȤȔȥȦȔȡȜȓ Ȗ ȞȢȤȧ ȥȣșȪȜȨȜ-
ȫșȥȞȜȩ ȦȔȟȔȠȢȞȢȤȦȜȞȔȟȰȡȯȩ ȔȨȨșȤșȡȦȡȯȩ ȖȢȟȢ-
ȞȢȡ, ȧȫȔȥȦȖȧșȦ Ȗ ȡșȝȤȢȗșȡșțș ȘȤȧȗȜȩ ȥȟȢșȖ ȞȢȤȯ 
[5, 12]. ǪȔȤȔȞȦșȤȡȢȝ ȢȥȢȕșȡȡȢȥȦȰȲ ȘȔȡȡȢȗȢ ȥȟȢȓ 
ȦȔȞȚș ȓȖȟȓșȦȥȓ ȥȣȟșȦșȡȜș ȜȡȗȜȕȜȤȧȲȭȜȩ ȔȞȥȢ-
ȡȢȖ țȖșțȘȫȔȦȯȩ ȞȟșȦȢȞ Ȗȥșȩ ȥȟȢșȖ ȞȢȤȯ [13]. ǤȢ 
ȡȔȬȜȠ ȘȔȡȡȯȠ, I ȥȟȢȝ ȞȢȤȯ ȓȖȟȓșȦȥȓ ȧȡȜȞȔȟȰȡȢȝ 
țȢȡȢȝ, ȣȢȥȞȢȟȰȞȧ Ȗ ȡșȠ ȣȤȔȞȦȜȫșȥȞȜ ȢȦȥȧȦȥȦȖȧ-
ȲȦ ȦșȟȔ ȡșȝȤȢȡȢȖ, Ȕ Ȝȩ ȢȦȤȢȥȦȞȜ ȜțȠșȡȓȲȦ ȥȖȢș 
ȡȔȣȤȔȖȟșȡȜș Ȝ ȘȜȔȠșȦȤ, ȞȤȢȠș ȦȢȗȢ, Ȗ ȱȦȢȠ ȥȟȢș 
ȡȔȕȟȲȘȔȲȦȥȓ ȥȞȢȣȟșȡȜȓ ȔȥȦȤȢȗȟȜȔȟȰȡȯȩ ȱȟșȠșȡ-
ȦȢȖ. ǚȥȦȰ ȢȥȡȢȖȔȡȜȓ ȣȢȟȔȗȔȦȰ, ȫȦȢ ȔȥȦȤȢȪȜȦȯ, 
ȤȔȥȣȢȟȢȚșȡȡȯș Ȗ ȣȤșȘșȟȔȩ ȱȦȢȗȢ ȥȟȢȓ, ȣȤȜȡȜȠȔȲȦ 
ȧȫȔȥȦȜș Ȗ ȣȤȢȪșȥȥȔȩ ȜȡȦșȗȤȔȪȜȜ ȖȩȢȘȡȢȝ ȜȡȨȢȤ-
ȠȔȪȜȜ ȢȦ ȞȢȤȦȜȞȔȟȰȡȯȩ Ȝ ȦȔȟȔȠȜȫșȥȞȜȩ ȥȦȤȧȞȦȧȤ, 
Ȕ ȦȔȞȚș ȢȤȗȔȡȜțȧȲȦ ȣȢȖșȤȩȡȢȥȦȡȧȲ ȗȟȜȔȟȰȡȧȲ 
ȣȢȗȤȔȡȜȫȡȧȲ ȠșȠȕȤȔȡȧ, ȢȕșȥȣșȫȜȖȔȲȭȧȲ ȣȢȘ-
ȘșȤȚȔȡȜș ȪșȟȢȥȦȡȢȥȦȜ ȟȜȞȖȢȤȢȱȡȪșȨȔȟȜȫșȥȞȢȗȢ 
ȕȔȤȰșȤȔ [4].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȜȥȣȢȟȰțȢȖȔȡȜș ȥȣșȪȜȨȜȫȡȯȩ 
Șȟȓ ȡșȤȖȡȢȝ ȦȞȔȡȜ ȔȡȦȜȗșȡȢȖ ȣȢțȖȢȟȓșȦ ȖȯȓȖȜȦȰ 
ȞȢȤȦȜȞȔȟȰȡȧȲ ȞȢȟȢȡȞȧ ȡȔ ȦȢȡȞȜȩ ȥȤșțȔȩ ȕȟȔ-
ȗȢȘȔȤȓ ȱȞȥȣȤșȥȥȜȜ GFAP Ȝ ȡșȝȤȢȨȜȟȔȠșȡȦȢȖ. 
ǣȦȥȧȦȥȦȖȜș Ȧșȟ ȡșȝȤȢȡȢȖ Ȗ I ȥȟȢș, Ȕ ȦȔȞȚș ȣȤș-
ȜȠȧȭșȥȦȖșȡȡȢ ȗȢȤȜțȢȡȦȔȟȰȡȢș ȤȔȥȣȢȟȢȚșȡȜș 
ȢȦȤȢȥȦȞȢȖ ȡșȝȤȢȡȢȖ ȣȤȜ ȡȔȟȜȫȜȜ țȡȔȫȜȦșȟȰȡȢȗȢ 
ȞȢȟȜȫșȥȦȖȔ ȔȥȦȤȢȗȟȜȜ ȣȢțȖȢȟȓȲȦ ȣȤșȘȣȢȟȢȚȜȦȰ 
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ȧȡȜȞȔȟȰȡȢȥȦȰ ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȢȤȗȔ-
ȡȜțȔȪȜȜ ȘȔȡȡȢȗȢ ȥȟȢȓ ȞȢȤȯ.
ǥȔȕȢȦȔ ȣȢȘȘșȤȚȔȡȔ ȗȤȔȡȦȢȠ ǥǩǩǝ 13-04-01012 Ȝ ȖȡȧȦ-

ȤșȡȡȜȠ ȗȤȔȡȦȢȠ ǳȚȡȢȗȢ ǩșȘșȤȔȟȰȡȢȗȢ ȧȡȜȖșȤȥȜȦșȦȔ 
ǔ 213.01-24/2013-52.
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NEURONAL AND GLIAL ANTIGEN 
DISTRIBUTION IN THE COLUMNS 
OF SOMATOSENSORY CORTEX OF RAT BRAIN 
(AN IMMUNOHISTOCHEMICAL STUDY)
Ye. Yu. Kirichenko, A. K. Logvinov, P. Ye. Povilaitite 
and A. O. Grankina

The aim of the study was to detect the neocortical columns 
in the S1 field on frontal sections of brain of albino rats using 
the method of immunohistochemistry and the antibodies against 
neuronal (synaptophysin, neurofilament) and gliocyte (glial 
fibrillary acidic protein — GFAP, myelin basic protein) proteins. 
The examination of the expression of the major neurospecific 
antigens revealed that on thin sections (4 ƫm) a column could be 
identified due to accumulations of the astrocytes and neuronal 
processes — axons and dendrites. GFAP expression study also 
showed that cortical layer I usually contained multiple large 
astrocytes with branching processes, as well as numerous smaller 
processes with high intensity of expression. Synaptophysin con-
tent was high in all the layers of the cortex, but the most intense 
reaction was detected in the molecular layer, similarly with the 
intensity of GFAP reaction. The expression of myelin basic 
protein was detected in accordance with the radially extending 
myelinated processes of the neurons in the cortex.

Key words: somatosensory cortex, columns, neuronal and 
glial proteins, immunohistochemistry
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