
ǤȢ ȘȔȡȡȯȠ ȠȡȢȗȢȫȜȥȟșȡȡȯȩ ȜȥȥȟșȘȢȖȔȦșȟșȝ, 
ȫȔȥȦȢȦȔ ȕșȥȣȟȢȘȡȯȩ ȕȤȔȞȢȖ Ȗ ǥȢȥȥȜȜ ȣȤșȖȯȥȜȟȔ 
ȞȤȜȦȜȫșȥȞȜȝ ȧȤȢȖșȡȰ (15%) Ȝ ȡș ȜȠșșȦ ȦșȡȘșȡ-
ȪȜȜ Ȟ ȥȡȜȚșȡȜȲ [2]. ǤȤȜ ȱȦȢȠ, ȣȢȖȥșȠșȥȦȡȢ 
ȡȔȕȟȲȘȔșȦȥȓ ȣȢȥȦȢȓȡȡȯȝ ȤȢȥȦ ȠȧȚȥȞȢȗȢ ȨȔȞȦȢȤȔ 
ȕșȥȣȟȢȘȡȢȗȢ ȕȤȔȞȔ, ȞȢȦȢȤȯȝ ȣȤșȖȯȬȔșȦ 50% Ȝ 
ȢȕȧȥȟȢȖȟȜȖȔșȦ ȖȯȥȢȞȜș ȘșȠȢȗȤȔȨȜȫșȥȞȜș ȣȢȦșȤȜ 
[8]. Ǘ ȡȔȥȦȢȓȭșș ȖȤșȠȓ ȣȔȦȢȗșȡșț ȠȧȚȥȞȢȗȢ ȕșȥ-
ȣȟȢȘȜȓ ȘȢ ȞȢȡȪȔ ȡș Ȝțȧȫșȡ, ȣȢȱȦȢȠȧ ȜȥȥȟșȘȢȖȔ-
ȡȜș ȤșȣȤȢȘȧȞȦȜȖȡȢȗȢ țȘȢȤȢȖȰȓ ȠȧȚȫȜȡ ȓȖȟȓșȦȥȓ 
ȔȞȦȧȔȟȰȡȯȠ Ȝ ȥȢȥȦȔȖȟȓșȦ ȢȘȡȢ Ȝț ȣȤȜȢȤȜȦșȦȡȯȩ 
ȡȔȣȤȔȖȟșȡȜȝ ǢȔȪȜȢȡȔȟȰȡȢȗȢ ȣȤȢșȞȦȔ «ǜȘȢȤȢȖȰș».

ǝțȖșȥȦȡȢ, ȫȦȢ ȠȢȤȨȢȨȧȡȞȪȜȢȡȔȟȰȡȢș ȥȦȔȡȢȖ-
ȟșȡȜș ȤȔțȟȜȫȡȯȩ ȥȜȥȦșȠ ȢȤȗȔȡȜțȠȔ Ȗ ȣȢȥȦȡȔȦȔȟȰ-
ȡȢȠ ȣșȤȜȢȘș ȖȢ ȠȡȢȗȢȠ ȢȣȤșȘșȟȓșȦȥȓ ȢȥȢȕșȡ-
ȡȢȥȦȓȠȜ ȖȡȧȦȤȜȧȦȤȢȕȡȢȗȢ ȤȔțȖȜȦȜȓ. ǤȤȜ ȱȦȢȠ, 
ȣșȤȜȢȘ ȡȢȖȢȤȢȚȘșȡȡȢȥȦȜ ȢȦȤȔȚȔșȦ Ȝȩ ȥȦȔȤȦȢȖȯș 
ȖȢțȠȢȚȡȢȥȦȜ. ǲȦȜ ȦșȢȤșȦȜȫșȥȞȜș ȣȤșȘȣȢȥȯȟȞȜ 
ȟșȗȟȜ Ȗ ȢȥȡȢȖȧ ȜțȧȫșȡȜȓ ȢȥȢȕșȡȡȢȥȦșȝ ȥȣșȤȠȔ-
ȦȢȗșȡȡȢȗȢ ȱȣȜȦșȟȜȓ ȧ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ ȢȦ 
ȥȔȠȢȞ ȞȤȯȥ ȥ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ 
ȗșȣȔȦȢȕȜȟȜȔȤȡȢȝ ȥȜȥȦșȠȯ ȤȔțȟȜȫȡȢȗȢ ȗșȡșțȔ.
ǡȔȦșȤȜ Ȕ ȟ  Ȝ  Ƞș Ȧ Ȣ Șȯ .  ǥȔȕȢȦȔ ȖȯȣȢȟȡșȡȔ ȡȔ 60 ȖțȤȢȥ-

ȟȯȩ ȣȢȟȢȖȢțȤșȟȯȩ ȥȔȠȞȔȩ ȞȤȯȥ ȟȜȡȜȜ ǗȜȥȦȔȤ Ȝ Ȝȩ ȡȢȖȢȤȢȚ-
ȘșȡȡȢȠ ȣȢȦȢȠȥȦȖș (82 ȞȤȯȥșȡȞȔ Ȝț 60 ȣȢȠșȦȢȖ) Ȗ ȥȢȢȦȖșȦ-
ȥȦȖȜȜ ȥ «ǤȤȔȖȜȟȔȠȜ ȣȤȢȖșȘșȡȜȓ ȤȔȕȢȦ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȱȞȥ-
ȣșȤȜȠșȡȦȔȟȰȡȯȩ ȚȜȖȢȦȡȯȩ». Ǩ ȞȤȯȥ-ȥȔȠȢȞ ȠȢȘșȟȜȤȢȖȔȟȜ 
ȩȤȢȡȜȫșȥȞȢș ȣȢȤȔȚșȡȜș ȣșȫșȡȜ ȦȢȞȥȜȫșȥȞȢȝ Ȝ ȟșȞȔȤȥȦȖșȡȡȢȝ 
ȱȦȜȢȟȢȗȜȜ. ǧȢȞȥȜȫșȥȞȢș ȣȢȤȔȚșȡȜș ȣșȫșȡȜ ȥȢțȘȔȖȔȟȜ ȣȧȦșȠ 
ȖȖșȘșȡȜȓ 40% ȠȔȥȟȓȡȢȗȢ ȤȔȥȦȖȢȤȔ ǦǦ14 (ȘȖȔȚȘȯ Ȗ ȡșȘșȟȲ Ȗ 

ȦșȫșȡȜș 2 Ƞșȥ) [4] Ȝ D-ȗȔȟȔȞȦȢțȔȠȜȡȔ ȗȜȘȤȢȩȟȢȤȜȘȔ (Sigma — 
G500, ǦǭǕ) (ȢȘȡȢȞȤȔȦȡȢ ȖȡȧȦȤȜȕȤȲȬȜȡȡȢ Ȗ ȘȢțș 250 Ƞȗ/Ȟȗ 
ȠȔȥȥȯ ȦșȟȔ ȚȜȖȢȦȡȢȗȢ). ǘȤȧȣȣȧ ǧ1 ȥȢȥȦȔȖȜȟȜ 12 ȡȢȖȢȤȢȚȘșȡ-
ȡȯȩ ȞȤȯȥȓȦ Ȝț 12 ȣȢȠșȦȢȖ, ȠȔȦșȤȜ ȞȢȦȢȤȯȩ ȣȢȟȧȫȔȟȜ ǦǦ14, 
Ȕ ȗȤȧȣȣȧ ǧ2 — 20 ȞȤȯȥȓȦ Ȝț 10 ȣȢȠșȦȢȖ, ȠȔȦșȤȜ ȞȢȦȢȤȯȩ 
ȣȢȟȧȫȔȟȜ D-ȗȔȟȔȞȦȢțȔȠȜȡ. ǠșȞȔȤȥȦȖșȡȡȢș ȣȢȤȔȚșȡȜș ȣșȫșȡȜ 
ȧ ȥȔȠȢȞ ȥȢțȘȔȖȔȟȜ ȥ ȣȢȠȢȭȰȲ ȦșȦȤȔȪȜȞȟȜȡȔ Ȝ ȣȔȤȔȪșȦȔȠȢȟȔ. 
ǧșȦȤȔȪȜȞȟȜȡ ȖȖȢȘȜȟȜ Ȗ 1% ȞȤȔȩȠȔȟȰȡȢȠ ȤȔȥȦȖȢȤș Ȗ ȘȢțș 
1,5 ȗ/Ȟȗ ȠȔȥȥȯ ȦșȟȔ șȚșȘȡșȖȡȢ Ȗ ȦșȫșȡȜș 5 ȥȧȦ, Ȕ ȣȔȤȔȪșȦȔ-
ȠȢȟ — Ȗ ȘȢțș 2,5 ȗ/Ȟȗ ȠȔȥȥȯ ȦșȟȔ Ȗ ȦșȫșȡȜș 2 ȥȧȦ. ǘȤȧȣȣȧ Ǡ1 
ȥȢȥȦȔȖȜȟȜ 12 ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ Ȝț 12 ȣȢȠșȦȢȖ, ȠȔȦșȤȜ 
ȞȢȦȢȤȯȩ ȣȢȟȧȫȔȟȜ ȦșȦȤȔȪȜȞȟȜȡ, ȗȤȧȣȣȧ Ǡ2 — 15 ȞȤȯȥȓȦ Ȝț 
14 ȣȢȠșȦȢȖ, ȠȔȦșȤȜ ȞȢȦȢȤȯȩ ȣȢȟȧȫȔȟȜ ȣȔȤȔȪșȦȔȠȢȟ. ǣ ȤȔț-
ȖȜȦȜȜ ȣȔȦȢȟȢȗȜȫșȥȞȢȗȢ ȣȤȢȪșȥȥȔ Ȗ ȣșȫșȡȜ ȥȔȠȢȞ ȥȧȘȜȟȜ ȡȔ 
ȢȥȡȢȖȔȡȜȜ ȠȢȤȨȢȟȢȗȜȫșȥȞȜȩ ȜțȠșȡșȡȜȝ (ȢȫȔȗȢȖȯș ȡșȞȤȢȦȜ-
ȫșȥȞȜș ȜțȠșȡșȡȜȓ ȗșȣȔȦȢȪȜȦȢȖ, ȘȜȥȞȢȠȣȟșȞȥȔȪȜȓ ȣșȫșȡȢȫȡȯȩ 
ȣȟȔȥȦȜȡȢȞ, ȣșȤȜȖȔȥȞȧȟȓȤȡȔȓ ȟȜȠȨȢȗȜȥȦȜȢȪȜȦȔȤȡȔȓ ȜȡȨȜȟȰ-
ȦȤȔȪȜȓ, ȗȜȣșȤȦȤȢȨȜȓ Ȝ ȗȜȣșȤȣȟȔțȜȓ țȖșțȘȫȔȦȯȩ ȠȔȞȤȢȨȔ-
ȗȢȖ — ȞȧȣȨșȤȢȖȥȞȜȩ ȞȟșȦȢȞ, ȕȜȢȩȜȠȜȫșȥȞȜȩ ȞȤȜȦșȤȜșȖ 
(ȣȢȖȯȬșȡȜș ȞȢȡȪșȡȦȤȔȪȜȜ ȕȜȟȜȤȧȕȜȡȔ, ȔȟȔȡȜȡ- Ȝ ȔȥȣȔȤȦȔȦȔ-
ȠȜȡȢȦȤȔȡȥȨșȤȔț) Ȝ ȖȯȥȢȞȢȗȢ ȦȜȦȤȔ ȣșȫșȡȢȫȡȯȩ ȔȧȦȢȔȡȦȜȦșȟ 
(1:320 Ȝ 1:640). ǢȔ 7-ș ȥȧȦȞȜ ȣȢȥȟș ȠȢȘșȟȜȤȢȖȔȡȜȓ ȣȢȤȔȚșȡȜȓ 
ȣșȫșȡȜ ȧ ȥȔȠȢȞ ȞȤȯȥ Ȟ ȡȜȠ ȣȢȘȥȔȚȜȖȔȟȜ ȜȡȦȔȞȦȡȯȩ ȥȔȠȪȢȖ. 
ǖșȤșȠșȡȡȢȥȦȰ ȧ ȣȢȘȢȣȯȦȡȯȩ ȚȜȖȢȦȡȯȩ ȡȔȥȦȧȣȔȟȔ Ȗ Ȧșȫș-
ȡȜș 5–10 ȥȧȦ. ǟȢȡȦȤȢȟȰȡȧȲ ȗȤȧȣȣȧ (ǟ-ȗȤȧȣȣȔ) ȥȢȥȦȔȖȜȟȜ 
ȡȢȖȢȤȢȚȘșȡȡȯș ȚȜȖȢȦȡȯș (23 ȞȤȯȥșȡȞȔ Ȝț 12 ȣȢȠșȦȢȖ), 
ȤȢȘȜȖȬȜșȥȓ ȢȦ ȠȔȦșȤșȝ, ȡș ȣȢȘȖșȤȗȔȖȬȜȩȥȓ ȦȢȞȥȜȫșȥȞȢȠȧ 
ȖȢțȘșȝȥȦȖȜȲ.
ǣȕȮșȞȦȢȠ ȜȥȥȟșȘȢȖȔȡȜȓ ȓȖȜȟȜȥȰ ȥșȠșȡȡȜȞȜ 1-ȥȧȦȢȫȡȢȗȢ 

ȣȢȦȢȠȥȦȖȔ ȥȔȠȢȞ ȞȤȯȥ ȥ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ 
ȗșȣȔȦȢȕȜȟȜȔȤȡȢȝ ȥȜȥȦșȠȯ. Ǩ ȞȤȯȥȓȦ ȣșȤȖȢȡȔȫȔȟȰȡȢ ȢȣȤșȘș-
ȟȓȟȜ ȔȕȥȢȟȲȦȡȧȲ Ȝ ȢȦȡȢȥȜȦșȟȰȡȧȲ ȠȔȥȥȧ ȥșȠșȡȡȜȞȢȖ, țȔȦșȠ 
ȡȔ ȥșȤȜȝȡȯȩ ȗȜȥȦȢȟȢȗȜȫșȥȞȜȩ ȥȤșțȔȩ ȥșȠșȡȡȜȞȢȖ, ȢȞȤȔȬșȡ-
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ơǊǊǄƾƽǇƻƹǆǇ ƻǄǁǘǆǁƾ ǎǉǇǆǁǐƾǊǃǇƼǇ ǈǇǉƹƿƾǆǁǘ ƼƾǈƹǋǇƺǁǄǁƹǉǆǇǂ ǊǁǊǋƾǅǔ ǉƹǀǄǁǐǆǇƼǇ Ƽƾǆƾǀƹ ǊƹǅǇǃ ǃǉǔǊ ǆƹ ǊǋƹǆǇƻǄƾǆǁƾ 
ǊǈƾǉǅƹǋǇƼƾǆǆǇƼǇ ǖǈǁǋƾǄǁǘ ƻ Ǌƾǅƾǆǆǁǃƹǎ ǁǎ ǆǇƻǇǉǇƿƽƾǆǆǇƼǇ ǈǇǋǇǅǊǋƻƹ. ƥǇƽƾǄǁǉǇƻƹǄǁ ǋǇǃǊǁǐƾǊǃǇƾ (ƪCl4, ƼƹǄƹǃǋǇǀƹǅǁǆ) 
ǁ ǄƾǃƹǉǊǋƻƾǆǆǇƾ (ǋƾǋǉƹǏǁǃǄǁǆ, ǈƹǉƹǏƾǋƹǅǇǄ) ǈǇǉƹƿƾǆǁƾ ǈƾǐƾǆǁ. ƧǏƾǆǃǌ ǊǇǊǋǇǘǆǁǘ ǊǈƾǉǅƹǋǇƼƾǆǆǇƼǇ ǖǈǁǋƾǄǁǘ ǊƾǅƾǆǆǁǃǇƻ 
ǈǉǇƻǇƽǁǄǁ ǆƹ Ǌƾǉǁǂǆǔǎ ƼǁǊǋǇǄǇƼǁǐƾǊǃǁǎ Ǌǉƾǀƹǎ Ǌ ǁǊǈǇǄǕǀǇƻƹǆǁƾǅ ǅǇǉǍǇǅƾǋǉǁǐƾǊǃǇǂ ǌǊǋƹǆǇƻǃǁ. ƛǔǘƻǄƾǆǇ, ǐǋǇ ǌ ǈǇƽǇ-
ǈǔǋǆǔǎ ƿǁƻǇǋǆǔǎ ǁǅƾƾǋ ǅƾǊǋǇ ǌǅƾǆǕǑƾǆǁƾ ƽǁƹǅƾǋǉƹ ǁ ǈǄǇǒƹƽǁ Ǌƾǐƾǆǁǘ ǁǀƻǁǋǔǎ Ǌƾǅƾǆǆǔǎ ǃƹǆƹǄǕǏƾƻ (ơƪƣ), ǊǌǅǅƹǉǆǇƼǇ 
ǊǇƽƾǉƿƹǆǁǘ ǊǈƾǉǅƹǋǇƼƾǆǆǔǎ ǃǄƾǋǇǃ, ǊǈƾǉǅƹǋǇƼǇǆǁǂ ǉƹǀǄǁǐǆǔǎ ƼƾǆƾǉƹǏǁǂ, ǊǌǅǅƹǉǆǇƼǇ ǃǇǄǁǐƾǊǋƻƹ ǊǈƾǉǅƹǋǇǏǁǋǇƻ ǁ ǊǌǊǋƾǆ-
ǋǇǏǁǋǇƻ. Ƭ ǃǉǔǊǘǋ ƻǊƾǎ ǖǃǊǈƾǉǁǅƾǆǋƹǄǕǆǔǎ Ƽǉǌǈǈ ǈǉǇǁǊǎǇƽǁǋ ǌƻƾǄǁǐƾǆǁƾ ǃǇǄǁǐƾǊǋƻƹ ơƪƣ ǊǇ ǊǄǌǒƾǆǆǔǅ ǖǈǁǋƾǄǁƾǅ, ƹ 
ǋƹǃƿƾ ǅǆǇƼǇǘƽƾǉǆǔǎ ǊǈƾǉǅƹǋǇƼƾǆǆǔǎ ǃǄƾǋǇǃ Ǌ ǍǉƹƼǅƾǆǋǁǉǇƻƹǆǆǔǅǁ ǁ ǈǁǃǆǇǋǁǀǁǉǇƻƹǆǆǔǅǁ ǘƽǉƹǅǁ.
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ȡȯȩ ȗșȠȔȦȢȞȥȜȟȜȡȢȠ — ȱȢțȜȡȢȠ, ȢȪșȡȜȖȔȟȜ ȥȢȥȦȢȓȡȜș ȥȣșȤȠȔȦȢȗșȡȡȢȗȢ ȱȣȜ-
ȦșȟȜȓ [6], ȢȣȤșȘșȟȓȓ ȣȤȜ ȣȢȠȢȭȜ ȠȢȤȨȢȠșȦȤȜȫșȥȞȢȝ ȧȥȦȔȡȢȖȞȜ Motic BA400 
(Motic, ǘșȤȠȔȡȜȓ) ȣȟȢȭȔȘȰ ȥșȫșȡȜȓ ȜțȖȜȦȯȩ ȥșȠșȡȡȯȩ ȞȔȡȔȟȰȪșȖ (ǝǦǟ), 
ȥȧȠȠȔȤȡȢș ȞȢȟȜȫșȥȦȖȢ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ Ȝ Ȝȩ ȥȧȕȣȢȣȧȟȓȪȜȢȡȡȯȝ ȥȢȥȦȔȖ 
Ȝț ȤȔȥȫșȦȔ ȡȔ ȢȘȜȡ ǝǦǟ, Ȕ ȦȔȞȚș ȞȢȟȜȫșȥȦȖȢ ǝǦǟ ȥȢ ȥȟȧȭșȡȡȯȠ ȱȣȜȦșȟȜșȠ Ȝ 
ȥȧȠȠȔȤȡȢș ȫȜȥȟȢ ȗȜȗȔȡȦȥȞȜȩ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ Ȗ 30 ȣȢȣșȤșȫȡȯȩ ȥȤșțȔȩ 
ǝǦǟ. ǣȣȤșȘșȟȓȟȜ ȦȔȞȚș ȞȟșȦȢȫȡȯȝ ȜȡȘșȞȥ, ȣȤșȘȥȦȔȖȟȓȲȭȜȝ ȥȢȕȢȝ ȢȦȡȢȬșȡȜș 
ȢȕȭșȗȢ ȞȢȟȜȫșȥȦȖȔ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ Ȗ 30 ȣȢȣșȤșȫȡȢ ȥȤșțȔȡȡȯȩ ǝǦǟ Ȟ 
ȫȜȥȟȧ ȥȧȥȦșȡȦȢȪȜȦȢȖ, ȣȢȘȥȫȜȦȔȡȡȯȩ Ȗ ȱȦȜȩ ȞȔȡȔȟȰȪȔȩ.
ǤȢȟȧȫșȡȡȯș ȪȜȨȤȢȖȯș ȘȔȡȡȯș ȢȕȤȔȕȔȦȯȖȔȟȜ ȡȔ ȞȢȠȣȰȲȦșȤș ȥ ȜȥȣȢȟȰțȢ-

ȖȔȡȜșȠ ȣȤȢȗȤȔȠȠȯ Statistica v.6.0. (Stasoft, Inc.), PAST (v.2.17b) [3], ȣȤȜ ȱȦȢȠ 
ȣȤȢȖȢȘȜȟȜ ȥȤȔȖȡșȡȜș ȥȤșȘȡȜȩ țȡȔȫșȡȜȝ ȣȢȞȔțȔȦșȟșȝ Ȗ ȩȢȘș ȢȘȡȢȨȔȞȦȢȤȡȢȗȢ 
ȘȜȥȣșȤȥȜȢȡȡȢȗȢ ȔȡȔȟȜțȔ ȥ ȣȢȥȟșȘȧȲȭȜȠȜ ȣȢȣȔȤȡȯȠȜ ȥȤȔȖȡșȡȜȓȠȜ ȠșȦȢȘȔȠȜ 
ǧȰȲȞȜ. ǦȦȔȦȜȥȦȜȫșȥȞȜ țȡȔȫȜȠȯȠȜ ȥȫȜȦȔȟȜ ȤȔțȟȜȫȜȓ ȣȤȜ P�0,05.

ǥș ț ȧ ȟ Ȱ Ȧ Ȕ Ȧȯ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ .  Ǩ Ȗȥșȩ ȞȤȯȥȓȦ ȣȢȘȢȣȯȦ-
ȡȯȩ ȗȤȧȣȣ ȜȠșșȦ ȠșȥȦȢ ȥȡȜȚșȡȜș ȖșȥȢȖȢȗȢ ȜȡȘșȞȥȔ ȥșȠșȡȡȜȞȔ. 
ǧȔȞ, șȥȟȜ ȧ ȜȡȦȔȞȦȡȯȩ ȞȤȯȥȓȦ ȜȥȥȟșȘȧșȠȯȝ ȣȢȞȔțȔȦșȟȰ ȥȢȥȦȔ-
ȖȜȟ 0,130±0,003, ȦȢ ȧ ȚȜȖȢȦȡȯȩ ȢȕșȜȩ ȦȢȞȥȜȫșȥȞȜȩ ȗȤȧȣȣ Ȣȡ 
ȢȞȔțȔȟȥȓ ȤȔȖȡȯȠ, ȥȢȢȦȖșȦȥȦȖșȡȡȢ, 0,120±0,006 Ȝ 0,058±0,005. 
Ǩ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ ȢȦ ȥȔȠȢȞ ȥ ȟșȞȔȤȥȦȖșȡȡȯȠ ȣȢȤȔȚșȡȜ-
șȠ ȣșȫșȡȜ ȘȔȡȡȯȝ ȣȢȞȔțȔȦșȟȰ ȦȔȞȚș ȢȞȔțȔȟȥȓ țȡȔȫȜȠȢ ȥȡȜȚșȡ-
ȡȯȠ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ (ȥȢȢȦȖșȦȥȦȖșȡȡȢ 0,059±0,006 Ȝ 
0,023±0,015).

ǙȜȔȠșȦȤ ǝǦǟ ȣȢȫȦȜ ȧ Ȗȥșȩ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ ȚȜȖȢȦȡȯȩ 
ȕȯȟ ȥȡȜȚșȡ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȦȔȞȢȖȯȠ Ȗ ȞȢȡȦȤȢȟș (ȤȜȥȧȡȢȞ, 
Ȕ). ǢȔȜȕȢȟșș ȖȯȤȔȚșȡȡȢș ȥȡȜȚșȡȜș ȜȥȥȟșȘȧșȠȢȗȢ ȣȢȞȔțȔȦșȟȓ 
ȖȯȓȖȟșȡȢ ȧ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ ǧ1-ȗȤȧȣȣȯ Ȝ Ǡ1-ȗȤȧȣȣȯ. 
ǝȥȞȟȲȫșȡȜș ȥȢȥȦȔȖȜȟȜ ȞȤȯȥȓȦȔ ǧ2-ȗȤȧȣȣȯ (ȗȔȟȔȞȦȢțȔȠȜȡ), ȧ 
ȞȢȦȢȤȯȩ ȘȜȔȠșȦȤ ǝǦǟ ȡșȥȞȢȟȰȞȢ ȣȤșȖȯȥȜȟ ȦȔȞȢȖȢȝ Ȗ ȞȢȡȦȤȢȟș 
(ȥȠ. ȤȜȥȧȡȢȞ, Ȕ). ǲȦȜ ȘȔȡȡȯș ȡȔȩȢȘȓȦȥȓ Ȗ ȣȢȟȡȢȠ ȥȢȢȦȖșȦȥȦȖȜȜ 
ȥ ȤșțȧȟȰȦȔȦȔȠȜ, ȣȢȟȧȫșȡȡȯȠȜ ȣȤȜ ȔȡȔȟȜțș ȖșȟȜȫȜȡȯ ȣȟȢȭȔȘȜ 
ȣȢȣșȤșȫȡȢȗȢ ȥșȫșȡȜȓ ǝǦǟ (ȥȠ. ȤȜȥȧȡȢȞ, ȕ).

Ǘ ǝǦǟ ȧ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ ȜȡȦȔȞȦȡȢȝ ȗȤȧȣȣȯ Ȗ ȥȢȥȦȔ-
Ȗș ȥȣșȤȠȔȦȢȗșȡȡȢȗȢ ȱȣȜȦșȟȜȓ ȖȯȓȖȟȓȲȦȥȓ ȥȣșȤȠȔȦȢȗȢȡȜȜ Ȝ 
șȘȜȡȜȫȡȯș ȥȣșȤȠȔȦȢȪȜȦȯ. Ǩ ȞȤȯȥȓȦ Ȗȥșȩ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ 
ȗȤȧȣȣ ȡȔȕȟȲȘȔșȦȥȓ țȡȔȫȜȠȢș ȥȡȜȚșȡȜș ȥȧȠȠȔȤȡȢȗȢ ȥȢȘșȤȚȔȡȜȓ 
ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȦȔȞȢȖȯȠ ȧ ȜȡȦȔȞȦȡȯȩ 
ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ. Ǩ ȞȤȯȥȓȦ Ȗȥșȩ ȣȢȘȢȣȯȦȡȯȩ ȗȤȧȣȣ ȣȤȢ-
ȜȥȩȢȘȜȦ ȦȔȞȚș ȥȡȜȚșȡȜș ȥȧȠȠȔȤȡȢȗȢ ȥȢȘșȤȚȔȡȜȓ ȥȣșȤȠȔȦȢ-
ȗȢȡȜȝ, ȣȤȜ ȱȦȢȠ ȡȔȜȕȢȟșș ȖȯȤȔȚșȡȡȢș (ȡȔ 17,6%) — ȧ ȞȤȯȥȓȦ 
ȦȢȞȥȜȫșȥȞȢȝ ȗȤȧȣȣȯ ǧ1. ǕȡȔȟȜț ȥȧȕȣȢȣȧȟȓȪȜȢȡȡȢȗȢ ȥȢȥȦȔȖȔ 
ȥȣșȤȠȔȦȢȗȢȡȜȝ ȣȢ ȥȦșȣșȡȜ Ȝȩ țȤșȟȢȥȦȜ ȣȢțȖȢȟȜȟ ȖȯȓȖȜȦȰ, ȫȦȢ 
ȥȢȘșȤȚȔȡȜș ȠȔȟȢȘȜȨȨșȤșȡȪȜȤȢȖȔȡȡȯȩ ȥȣșȤȠȔȦȢȗȢȡȜȝ (ȦȜȣ Ǖ) 
ȧ ȣȢȘȢȣȯȦȡȯȩ ȚȜȖȢȦȡȯȩ Ȗȥșȩ ȗȤȧȣȣ ȥȡȜȚșȡȢ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ 
ȞȢȡȦȤȢȟșȠ țȔ ȜȥȞȟȲȫșȡȜșȠ ȞȤȯȥȓȦ ȗȤȧȣȣȯ ǧ1, ȧ ȞȢȦȢȤȯȩ Ȝȥȥȟș-
ȘȧșȠȯȝ ȣȢȞȔțȔȦșȟȰ țȡȔȫȜȠȢ ȣȤșȖȯȥȜȟ ȦȔȞȢȖȢȝ ȧ ȜȡȦȔȞȦȡȯȩ 
ȚȜȖȢȦȡȯȩ. ǤȤȜ ȱȦȢȠ, ȧ Ȗȥșȩ ȣȢȘȢȣȯȦȡȯȩ ȚȜȖȢȦȡȯȩ ȥȢȘșȤȚȔȡȜș 
ȥȣșȤȠȔȦȢȗȢȡȜȝ ȞȢȡșȫȡȢȝ ȥȦșȣșȡȜ țȤșȟȢȥȦȜ ȥȧȭșȥȦȖșȡȡȢ ȕȯȟȢ 
ȥȡȜȚșȡȢ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ. ǦȧȠȠȔȤȡȢș ȥȢȘșȤȚȔȡȜș 
ȣșȤȖȜȫȡȯȩ Ȝ ȖȦȢȤȜȫȡȯȩ ȥȣșȤȠȔȦȢȪȜȦȢȖ ȧ ȣȢȘȢȣȯȦȡȯȩ ȞȤȯȥȓȦ 
ȦȔȞȚș ȕȯȟȢ țȡȔȫȜȠȢ ȡȜȚș, ȫșȠ Ȗ ȞȢȡȦȤȢȟș. ǢȔȜȕȢȟșș ȖȯȤȔȚșȡ-
ȡȢș ȥȡȜȚșȡȜș ȘȔȡȡȢȗȢ ȣȢȞȔțȔȦșȟȓ ȖȯȓȖȟșȡȢ ȧ ȞȤȯȥȓȦ ȗȤȧȣȣ Ǡ1 
Ȝ Ǡ2 (ȦȔȕȟȜȪȔ).

ǦȣșȤȠȔȦȜȘȯ Ȝ ȥȣșȤȠȔȦȢțȢȜȘȯ Ȗ ǝǦǟ ȧ ȜȡȦȔȞȦȡȯȩ Ȝ ȣȢȘ-
ȢȣȯȦȡȯȩ ȞȤȯȥȓȦ Ȗ ȣșȤȜȢȘ ȡȢȖȢȤȢȚȘșȡȡȢȥȦȜ ȢȦȥȧȦȥȦȖȧȲȦ. 
ǟȤȢȠș ȦȢȗȢ, ȖȯȓȖȟșȡȢ ȥȡȜȚșȡȜș ȞȢȟȜȫșȥȦȖȔ ȥȧȥȦșȡȦȢȪȜȦȢȖ Ȗ 
ǝǦǟ ȧ Ȗȥșȩ ȣȢȘȢȣȯȦȡȯȩ ȞȤȯȥȓȦ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȦȔȞȢȖȯȠ ȧ 
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ȡȢȖȢȤȢȚȘșȡȡȯȩ ȜȡȦȔȞȦȡȯȩ ȞȤȯȥȓȦ. ǝȥȞȟȲȫșȡȜș 
ȥȢȥȦȔȖȜȟȜ ȚȜȖȢȦȡȯș ȗȤȧȣȣȯ ǧ1, ȧ ȞȢȦȢȤȯȩ ȘȔȡ-
ȡȯȝ ȣȢȞȔțȔȦșȟȰ ȣȤșȖȯȥȜȟ ȦȔȞȢȖȢȝ Ȗ ȞȢȡȦȤȢȟș (ȥȠ. 
ȦȔȕȟȜȪȧ). ǕȡȔȟȜț ȖșȟȜȫȜȡȯ ȞȟșȦȢȫȡȢȗȢ ȜȡȘșȞȥȔ 
ȣȢțȖȢȟȜȟ ȞȢȡȥȦȔȦȜȤȢȖȔȦȰ șȗȢ țȡȔȫȜȠȢș ȥȡȜȚșȡȜș 
ȧ ȚȜȖȢȦȡȯȩ Ȗȥșȩ ȣȢȘȢȣȯȦȡȯȩ ȗȤȧȣȣ. ǣȘȡȜȠ Ȝț 
ȡȔȜȕȢȟșș ȫȧȖȥȦȖȜȦșȟȰȡȯȩ ȜȡȘȜȞȔȦȢȤȢȖ ȥȢȥȦȢȓȡȜȓ 
ȥȣșȤȠȔȦȢȗșȡșțȔ ȓȖȟȓșȦȥȓ ȣȢȞȔțȔȦșȟȰ, ȢȦȤȔȚȔȲ-
ȭȜȝ ȥȢȘșȤȚȔȡȜș ǝǦǟ ȥȢ ȥȟȧȭșȡȡȯȠ ȱȣȜȦșȟȜșȠ. 
Ǩ ȣȢȘȢȣȯȦȡȯȩ ȞȤȯȥȓȦ Ȗȥșȩ ȗȤȧȣȣ ȞȢȟȜȫșȥȦȖȢ 
ȦȔȞȜȩ ǝǦǟ țȡȔȫȜȠȢ ȖȯȬș, ȫșȠ Ȗ ȞȢȡȦȤȢȟș (ȥȠ. 
ȤȜȥȧȡȢȞ, Ȗ). ǕȡȔȟȢȗȜȫȡȔȓ țȔȞȢȡȢȠșȤȡȢȥȦȰ ȖȯȓȖȟș-
ȡȔ Ȝ ȣȤȜ ȔȡȔȟȜțș ȥȢȘșȤȚȔȡȜȓ Ȗ ǝǦǟ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȯȩ ȚȜȖȢȦȡȯȩ ȢȘȡȢ-, ȘȖȧ- Ȝ ȠȡȢȗȢȓȘșȤȡȯȩ 
ȞȟșȦȢȞ, Ȗ ȦȢȠ ȫȜȥȟș ȗȜȗȔȡȦȥȞȜȩ ȞȟșȦȢȞ ȥ ȨȤȔȗȠșȡ-
ȦȜȤȢȖȔȡȡȯȠȜ Ȝ ȣȜȞȡȢȦȜțȜȤȢȖȔȡȡȯȠȜ ȓȘȤȔȠȜ (ȥȠ. 
ȤȜȥȧȡȢȞ, ȗ).

ǣȕ ȥ ȧȚ Ș ș ȡ Ȝ ș  ȣ Ȣ ȟ ȧ ȫ ș ȡ ȡȯ ȩ  Ș Ȕ ȡ ȡȯ ȩ . 
ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȤșțȧȟȰȦȔȦȯ ȣȤȢȖșȘșȡȡȢȗȢ Ȝȥȥȟș-
ȘȢȖȔȡȜȓ ȣȢțȖȢȟȓȲȦ ȞȢȡȥȦȔȦȜȤȢȖȔȦȰ, ȫȦȢ ȧ ȣȢȦȢȠ-

ȥȦȖȔ ȥȔȠȢȞ ȞȤȯȥ ȥ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ ȣșȫșȡȜ 
ȦȢȞȥȜȫșȥȞȢȗȢ Ȝ ȟșȞȔȤȥȦȖșȡȡȢȗȢ 
ȗșȡșțȔ ȜȠșșȦ ȠșȥȦȢ ȡȔȤȧȬșȡȜș 
ȔȡȦșȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ ȥȣșȤ-
ȠȔȦȢȗșȡȡȢȗȢ ȱȣȜȦșȟȜȓ, Ȣ ȫșȠ 
ȥȖȜȘșȦșȟȰȥȦȖȧșȦ, ȣȤșȚȘș ȖȥșȗȢ, 
ȥȡȜȚșȡȜș ȥȧȠȠȔȤȡȢȗȢ ȞȢȟȜȫș-
ȥȦȖȔ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ Ȝ 
ȜțȠșȡșȡȜș Ȝȩ ȥȧȕȣȢȣȧȟȓȪȜȢȡȡȢ-
ȗȢ ȥȢȥȦȔȖȔ, Ȕ ȦȔȞȚș ȧȖșȟȜȫșȡȜș 
ȫȜȥȟȔ ȞȔȡȔȟȰȪșȖ ȥȢ ȥȟȧȭșȡȡȯȠ 
ȱȣȜȦșȟȜșȠ Ȝ Ȗ ȡȜȩ ȗȜȗȔȡȦȥȞȜȩ 
ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ.

ǦȢȗȟȔȥȡȢ ȥȢȖȤșȠșȡȡȯȠ ȣȤșȘ-
ȥȦȔȖȟșȡȜȓȠ [7, 12], ȥȧȥȦșȡȦȢȪȜȦȯ 
ȓȖȟȓȲȦȥȓ ȢȘȡȜȠ Ȝț ȖȔȚȡșȝȬȜȩ 
ȞȢȠȣȢȡșȡȦȢȖ, ȢȣȤșȘșȟȓȲȭȜȩ 
ȔȡȦșȡȔȦȔȟȰȡȢș Ȝ ȣȢȥȦȡȔȦȔȟȰ-
ȡȢș ȤȔțȖȜȦȜș ȥȣșȤȠȔȦȢȗșȡȡȢȗȢ 
ȱȣȜȦșȟȜȓ ǝǦǟ. ǨȥȦȔȡȢȖȟșȡȢ, 
ȫȦȢ ȥȧȥȦșȡȦȢȪȜȦȯ ȢȕșȥȣșȫȜȖȔ-
ȲȦ ȥȦȤȧȞȦȧȤȡȢș ȣȢȘȘșȤȚȔȡȜș Ȝ 
ȣȜȦȔȡȜș ȥȣșȤȠȔȦȢȗșȡȡȯȩ Ȟȟș-
ȦȢȞ, ȨȔȗȢȪȜȦȢț Ȝȩ ȘșȗșȡșȤȔȦȜȖ-
ȡȯȩ ȨȢȤȠ, ȤșȗȧȟȜȤȧȲȦ ȠȜȦȢ-
ȦȜȫșȥȞȧȲ ȔȞȦȜȖȡȢȥȦȰ ȥȣșȤ-
ȠȔȦȢȗȢȡȜȝ, ȥșȞȤșȦȜȤȧȲȦ ȤȓȘ 
ȣȤȢȦșȜȡȢȖ, Ȗ ȦȢȠ ȫȜȥȟș ȔȡȘȤȢ-
ȗșȡȥȖȓțȯȖȔȲȭȜȝ ȕșȟȢȞ, Ȕ ȦȔȞȚș 
ȠȡȢȗȢȫȜȥȟșȡȡȯș ȪȜȦȢȞȜȡȯ, 
ȤșȗȧȟȜȤȧȲȭȜș ȤȔțȖȜȦȜș ȥȣșȤȠȔ-
ȦȢȗșȡȡȯȩ ȞȟșȦȢȞ ȡȔ ȤȔțȡȯȩ ȱȦȔ-
ȣȔȩ ȢȡȦȢȗșȡșțȔ [10, 12]. Ǘ ȱȦȢȠ 
ȣȟȔȡș țȔȥȟȧȚȜȖȔȲȦ ȖȡȜȠȔȡȜȓ 

ȣȢȟȧȫșȡȡȯș ȡȔȠȜ ȘȔȡȡȯș, ȥȖȜȘșȦșȟȰȥȦȖȧȲȭȜș Ȣ 
ȥȡȜȚșȡȜȜ ȧ ȣȢȦȢȠȥȦȖȔ ȥȔȠȢȞ ȞȤȯȥ ȥ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ ȣșȫșȡȜ ȤȔțȟȜȫȡȢȗȢ ȗșȡș-
țȔ ȥȢȘșȤȚȔȡȜȓ Ȗ ǝǦǟ ȥȧȥȦșȡȦȢȪȜȦȢȖ. ǠȢȗȜȫȡȢ 
ȣȤșȘȣȢȟȢȚȜȦȰ, ȫȦȢ Ȗ ȤșțȧȟȰȦȔȦș ȧȠșȡȰȬșȡȜȓ Ȝȩ 
ȥȢȘșȤȚȔȡȜȓ ȡȔȤȧȬȔșȦȥȓ ȤșȗȧȟȓȪȜȓ ȔȡȦșȡȔȦȔȟȰȡȢ-
ȗȢ ȤȔțȖȜȦȜȓ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ ȧ ȣȢȘȢȣȯȦ-
ȡȯȩ ȞȤȯȥȓȦ. ǲȦȢ ȥȢȗȟȔȥȧșȦȥȓ ȥ ȣȢȟȧȫșȡȡȯȠȜ ȡȔȠȜ 
ȤșțȧȟȰȦȔȦȔȠȜ, ȥȖȜȘșȦșȟȰȥȦȖȧȲȭȜȠȜ Ȣ ȥȡȜȚșȡȜȜ 
ȥȧȠȠȔȤȡȢȗȢ ȥȢȘșȤȚȔȡȜȓ ȥȣșȤȠȔȦȢȗșȡȡȯȩ ȞȟșȦȢȞ 
Ȝ ȜțȠșȡșȡȜȓ Ȝȩ ȥȧȕȣȢȣȧȟȓȪȜȢȡȡȢȗȢ ȥȢȥȦȔȖȔ ȧ ȣȢȘ-
ȢȣȯȦȡȯȩ ȞȤȯȥȓȦ.

ǗȠșȥȦș ȥ ȦșȠ, ȤșȣȤȢȘȧȞȦȜȖȡȔȓ ȥȜȥȦșȠȔ ȠȢȚșȦ 
ȕȟȢȞȜȤȢȖȔȦȰȥȓ Ȝ ȢȣȢȥȤșȘȢȖȔȡȡȢ ȫșȤșț ȗȜȣȢȦȔȟȔȠȢ-
ȗȜȣȢȨȜțȔȤȡȢ-ȔȘȤșȡȔȟȢȖȧȲ ȥȜȥȦșȠȧ [1, 5, 9]. ǥȔȡșș 
ȕȯȟȢ ȧȥȦȔȡȢȖȟșȡȢ [1], ȫȦȢ ȧ ȣȢȦȢȠȥȦȖȔ ȥȔȠȢȞ 
ȥ ȩȤȢȡȜȫșȥȞȜȠ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ 
ȗșȣȔȦȢȕȜȟȜȔȤȡȢȝ ȥȜȥȦșȠȯ ȣȤȢȜȥȩȢȘȜȦ ȧȠșȡȰȬș-
ȡȜș ȣȟȢȭȔȘȜ ȠșȟȞȢȞȟșȦȢȫȡȢȗȢ (ȖșȡȦȤȢȠșȘȜȔȟȰȡȢ-
ȗȢ) Ȝ ȞȤȧȣȡȢȞȟșȦȢȫȡȢȗȢ (ȥȧȣȤȔȢȣȦȜȫșȥȞȢȗȢ) ȓȘșȤ 

Ø

60

50

40

30

20

10

0

25

20

15

10

5

0

0,6

0,4

0,5

0,3

0,2

0,1

0

2000

1500

1000

500

0
Œ1 ê1Œ2 ê2 Ø Œ1 ê1Œ2 ê2

Ø Œ1 ê1Œ2 ê2 Ø Œ1 ê1Œ2 ê2

ǪȔȤȔȞȦșȤȜȥȦȜȞȔ ȜțȖȜȦȯȩ ȥșȠșȡȡȯȩ ȞȔȡȔȟȰȪșȖ (ǝǦǟ) ȧ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ.
Ȕ — ȘȜȔȠșȦȤ ǝǦǟ (ȠȞȠ); ȕ — ȣȟȢȭȔȘȰ ȣȢȣșȤșȫȡȢȗȢ ȥșȫșȡȜȓ ǝǦǟ (ȠȞȠ2); Ȗ — ȞȢȟȜȫș-
ȥȦȖȢ ǝǦǟ ȥȢ ȥȟȧȭșȡȡȯȠ ȱȣȜȦșȟȜșȠ; ȗ — ȞȢȟȜȫșȥȦȖȢ ǝǦǟ ȥ ȗȜȗȔȡȦȥȞȜȠȜ ȥȣșȤȠȔȦȢȗșȡ-
ȡȯȠȜ ȞȟșȦȞȔȠȜ. ǤȢ ȢȥȓȠ ȔȕȥȪȜȥȥ — ȗȤȧȣȣȯ ȚȜȖȢȦȡȯȩ: ǟ — ȞȢȡȦȤȢȟȰȡȔȓ (ȣȢȦȢȠȥȦȖȢ 
ȜȡȦȔȞȦȡȯȩ ȞȤȯȥ); ǧ1 Ȝ ǧ2 — ȞȤȯȥȓȦȔ ȢȦ ȥȔȠȢȞ ȥ ȦȢȞȥȜȫșȥȞȜȠ ȣȢȤȔȚșȡȜșȠ ȣșȫșȡȜ 
(CCl4, D-ȗȔȟȔȞȦȢțȔȠȜȡ ȥȢȢȦȖșȦȥȦȖșȡȡȢ); Ǡ1 Ȝ Ǡ2 — ȞȤȯȥȓȦȔ ȢȦ ȥȔȠȢȞ ȥ ȟșȞȔȤȥȦȖșȡȡȯȠ 
ȣȢȤȔȚșȡȜșȠ ȣșȫșȡȜ (ȦșȦȤȔȪȜȞȟȜȡ Ȝ ȣȔȤȔȪșȦȔȠȢȟ ȥȢȢȦȖșȦȥȦȖșȡȡȢ); ȣȢ ȢȥȓȠ ȢȤȘȜȡȔȦ — 
ȜȥȥȟșȘȢȖȔȡȡȯș ȣȢȞȔțȔȦșȟȜ. ǗșȤȦȜȞȔȟȰȡȯș ȢȦȤșțȞȜ — 95% ȘȢȖșȤȜȦșȟȰȡȯș ȜȡȦșȤȖȔȟȯ
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ȗȜȣȢȦȔȟȔȠȧȥȔ, ȧȠșȡȰȬșȡȜș ȤȔțȠșȤȢȖ ȞȟșȦȢȞ ȱȦȜȩ 
ȓȘșȤ Ȝ ȣȟȢȦȡȢȥȦȜ Ȝȩ ȤȔȥȣȢȟȢȚșȡȜȓ.

ǤȤȢȡȜȞȡȢȖșȡȜș Ȝț ȞȤȢȖȜ ȠȔȦșȤȜ ȫșȤșț ȣȟȔȪșȡ-
Ȧȧ Ȗ ȞȤȢȖȰ ȣȟȢȘȔ ȦȢȞȥȜȫșȥȞȜȩ ȣȤȢȘȧȞȦȢȖ ȠșȦȔȕȢ-
ȟȜțȠȔ, ȣȤȢȘȧȞȦȢȖ ȣșȤșȞȜȥȡȢȗȢ ȢȞȜȥȟșȡȜȓ, ȥșȡȥȜ-
ȕȜȟȜțȜȤȢȖȔȡȡȯȩ ȟȜȠȨȢȪȜȦȢȖ, Ȕ ȦȔȞȚș ȔȡȦȜȦșȟ 
ȢȕȧȥȟȢȖȟȜȖȔșȦ ȡȔȤȧȬșȡȜș ȧȥȟȢȖȜȝ ȗȜȥȦȢ-, ȢȤȗȔ-
ȡȢ- Ȝ ȥȜȥȦșȠȢȗșȡșțȔ ȣȟȢȘȔ. ǗȠșȥȦș ȥ ȦșȠ, ȢȥȡȢȖ-
ȡȯȠ ȞȢȠȣȢȡșȡȦȢȠ ȥȦȤșȥȥȢȖȢȗȢ ȥȜȡȘȤȢȠȔ ȓȖȟȓșȦ-
ȥȓ ȞȢȤȦȜȞȢȦȤȢȣȜȡ-ȤȜȟȜțȜȡȗ-ȗȢȤȠȢȡ, ȖȯȤȔȕȔȦȯ-
ȖȔșȠȯȝ ȞȟșȦȞȔȠȜ ȔȤȞȧȔȦȡȢȗȢ ȓȘȤȔ ȗȜȣȢȦȔȟȔȠȧȥȔ, 
ȞȢȦȢȤȯȝ ȥȣȢȥȢȕșȡ ȡșȣȢȥȤșȘȥȦȖșȡȡȢ ȜȟȜ ȫșȤșț 
ơ-ȱȡȘȢȤȨȜȡȯ ȣȢȘȔȖȟȓȦȰ ȖȯȤȔȕȢȦȞȧ ȟȲȦșȜȡȜțȜ-
ȤȧȲȭșȗȢ ȗȢȤȠȢȡȔ ȔȘșȡȢȗȜȣȢȨȜțȔ Ȝ ȣȤȜȖȢȘȜȦȰ, Ȗ 
ȞȢȡșȫȡȢȠ ȜȦȢȗș, Ȟ ȡȔȤȧȬșȡȜȲ ȥȜȡȦșțȔ ȗȢȤȠȢȡȢȖ 
ȤșȣȤȢȘȧȞȪȜȜ [9]. ǢȔȞȢȡșȪ, ȣȤȢȪșȥȥ ȨȢȤȠȜȤȢȖȔȡȜȓ 
ȣȢȟȢȖȯȩ ȞȟșȦȢȞ ȤșȗȧȟȜȤȧșȦȥȓ ȠȡȢȗȢȧȤȢȖȡșȖȢȝ 
ȥȜȥȦșȠȢȝ «ȗȜȣȢȦȔȟȔȠȧȥ—ȗȜȣȢȨȜț—ȗȢȡȔȘȯ», țȖș-
ȡȰȓ ȞȢȦȢȤȢȝ ȦșȥȡȢ ȖțȔȜȠȢȥȖȓțȔȡȯ ȥ ȠșȩȔȡȜțȠȔ-
ȠȜ ȣȢȟȢȚȜȦșȟȰȡȯȩ Ȝ ȢȦȤȜȪȔȦșȟȰȡȯȩ ȢȕȤȔȦȡȯȩ 
ȥȖȓțșȝ. ǢȔȤȧȬșȡȜȓ ȣȢȥȟșȘȡȜȩ ȠȢȗȧȦ ȣȤȜȖȢȘȜȦȰ Ȟ 
ȤȔțȖȜȦȜȲ ȣȔȦȢȟȢȗȜȫșȥȞȢȗȢ ȣȤȢȪșȥȥȔ ȞȔȞ Ȗ ȤșȗȧȟȜ-
ȤȧșȠȢȝ ȥȜȥȦșȠș, ȦȔȞ Ȝ Ȗ ȢȤȗȔȡȜțȠș Ȗ ȪșȟȢȠ [11].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȣȢȟȧȫșȡȡȯș ȤșțȧȟȰȦȔȦȯ ȣȢțȖȢ-
ȟȓȲȦ ȥȘșȟȔȦȰ țȔȞȟȲȫșȡȜș, ȫȦȢ ȧ ȥȔȠȢȞ ȞȤȯȥ ȥ ȱȞȥ-
ȣșȤȜȠșȡȦȔȟȰȡȯȠ ȣȢȤȔȚșȡȜșȠ ȣșȫșȡȜ ȤȢȚȘȔșȦȥȓ 
ȣȢȦȢȠȥȦȖȢ ȥ ȡȔȤȧȬșȡȡȯȠ «ȥȦȔȤȦȢȠ ȤșȣȤȢȘȧȞȦȜȖ-
ȡȢȗȢ țȘȢȤȢȖȰȓ».
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CHARACTERISTICS OF THE SPERMATOGENIC 
EPITHELIUM IN THE TESTIS OF NEWBORN 
RATS — THE OFFSPRING OF FEMALE RATS 
WITH CHRONIC LIVER INJURY OF VARIOUS 
GENESIS
M. L. Sizonenko and G. V. Briukhin

The effect of chronic injury of hepatobiliary system of various 
genesis in females rats on the formation of spermatogenic epi-
thelium in the testis of their newborn offspring was studied. The 
models of toxic (CCl4) and medicinal (tetracycline, paracetamol) 
liver injury were used. The state of the seminiferous epithelium 
was assessed on the serial histological sections of the testis with 
the use of the morphometric device. In experimental animals, a 
reduction of the diameter and the area of the seminiferous tubules 
(ST) was detected, associated with the decline of the total number 
of spermatogenic cells, spermatogonia of various generations, 
total number of spermatocytes and Sertoli cells. At the same time, 
in the newborn rats of all the experimental groups, the number 
of ST with the desquamated epithelium, and that one of the mul-
tinucleated spermatogenic cells with fragmented and pyknotic 
nuclei were increased.
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