
Ǘ ȡȔȥȦȢȓȭșș ȖȤșȠȓ Ȗ ȟȜȦșȤȔȦȧȤș ȢȦȥȧȦȥȦȖȧȲȦ 
ȥȖșȘșȡȜȓ Ȣ ȥȦȤȧȞȦȧȤȡȯȩ ȩȔȤȔȞȦșȤȜȥȦȜȞȔȩ ȟȜȠ-
ȨȢȜȘȡȢȝ ȦȞȔȡȜ ȗȟȢȦȞȜ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ ȤȔț-
ȡȯȩ ȕȔȟȰȡșȢȨȔȞȦȢȤȢȖ, ȜȥȣȢȟȰțȧșȠȯȩ ȞȔȞ ȡșȠș-
ȘȜȞȔȠșȡȦȢțȡȯș ȥȤșȘȥȦȖȔ ȣȤȢȨȜȟȔȞȦȜȞȜ Ȝ ȤșȔȕȜ-
ȟȜȦȔȪȜȜ ȕȢȟȰȡȯȩ, ȔȞȦȜȖȜțȔȪȜȜ ȤșțȜȥȦșȡȦȡȢȥȦȜ 
ȢȤȗȔȡȜțȠȔ [6]. ǩȜțȜȢȦșȤȔȣșȖȦȜȫșȥȞȜș ȠșȦȢȘȯ Ȗȥș 
ȕȢȟșș ȬȜȤȢȞȢ ȣȤȜȠșȡȓȲȦȥȓ Ȗ ȢȦȢȤȜȡȢȟȔȤȜȡȗȢ-
ȟȢȗȜȜ, ȢȥȢȕșȡȡȢ ȣȤȜ ȣȤȢȨȜȟȔȞȦȜȞș Ȝ ȟșȫșȡȜȜ 
ȩȤȢȡȜȫșȥȞȜȩ Ȝ ȢȥȦȤȯȩ ȨȔȤȜȡȗȜȦȢȖ. ǤȢȱȦȢȠȧ 
ȥȧȭșȥȦȖșȡȡȢș țȡȔȫșȡȜș ȜȠșșȦ ȜțȧȫșȡȜș ȥȦȤȧȞ-
ȦȧȤȡȯȩ ȩȔȤȔȞȦșȤȜȥȦȜȞ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ ȗȟȢȦȞȜ, 
ȟȜȠȨȢȜȘȡȢ-ȚșȟșțȜȥȦȯȩ ȖțȔȜȠȢȢȦȡȢȬșȡȜȝ ȣȢȥȟș 
ȞȧȤȥȢȖȢȗȢ ȖȢțȘșȝȥȦȖȜȓ ȤȔțȟȜȫȡȯȩ ȕȔȟȰȡșȢȣȤȢȪș-
ȘȧȤ, ȫȦȢ Ȝ ȓȖȜȟȢȥȰ ȪșȟȰȲ ȡȔȥȦȢȓȭșȗȢ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȢȗȢ ȜȥȥȟșȘȢȖȔȡȜȓ.
ǡȔȦșȤȜ Ȕ ȟ  Ȝ  Ƞș Ȧ Ȣ Șȯ .  Ǘ ȱȞȥȣșȤȜȠșȡȦș ȜȥȣȢȟȰțȢȖȔȟȜ 

90 ȕșȥȣȢȤȢȘȡȯȩ ȣȢȟȢȖȢțȤșȟȯȩ 3-Ƞșȥȓȫȡȯȩ ȞȤȯȥ-ȥȔȠȪȢȖ ȠȔȥ-
ȥȢȝ 180–200 ȗ, ȞȢȦȢȤȯș ȥȢȥȦȔȖȜȟȜ ȦȤȜ ȗȤȧȣȣȯ ȣȢ 30 ȚȜȖȢȦ-
ȡȯȩ Ȗ ȞȔȚȘȢȝ (20 Ȗ ȢȣȯȦș, 10 — Ȗ ȞȢȡȦȤȢȟș). ǝțȧȫȔȟȜ ȖȟȜȓ-
ȡȜș ȥȟȔȕȢȠȜȡșȤȔȟȰȡȯȩ ȢȤȗȔȡȜȫșȥȞȜȩ ȕȜȦȧȠȜȡȢțȡȯȩ ȖȔȡȡ 
(ȜȥȦȢȫȡȜȞ «ǟȔȟȔ-ȔȟȦȯ»), ȦșȤȠȔȟȰȡȯȩ ȝȢȘȢȕȤȢȠȡȯȩ ȖȔȡȡ 
(ȜȥȦȢȫȡȜȞ «ǙȚȔȤȟȜ»), ȞȤșȣȞȜȩ (ȞȢȡȪșȡȦȤȜȤȢȖȔȡȡȯȩ) ȥȧȟȰ-
ȨȜȘȡȯȩ ȖȔȡȡ (ȜȥȦȢȫȡȜȞ «ǭȜȩȢȖȔ»), ȜȠșȲȭȜȩȥȓ ȡȔ ȦșȤȤȜȦȢ-
ȤȜȜ ǕțșȤȕȔȝȘȚȔȡȔ [7, 8]. ǤȤȢȪșȘȧȤȯ ȢȥȧȭșȥȦȖȟȓȟȜ Ȗ ȥȦȤȢȗȢȠ 
ȥȢȢȦȖșȦȥȦȖȜȜ ȥȢ ȥȤȢȞȔȠȜ, ȣȤȜȡȓȦȯȠȜ Ȗ ȕȔȟȰȡșȢȟȢȗȜȜ [2]. 1-ȓ 

ȗȤȧȣȣȔ ȞȤȯȥ ȕȯȟȔ ȣȢȘȖșȤȗȡȧȦȔ ȖȢțȘșȝȥȦȖȜȲ ǙȚȔȤȟȜȡȥȞȢȝ 
ȦșȤȠȔȟȰȡȢȝ ȠȜȡșȤȔȟȰȡȢȝ ȖȢȘȯ, ȘȢȕȯȖȔșȠȢȝ ȡȔ ȦșȤȤȜȦȢȤȜȜ 
ǟȲȤȘȔȠȜȤȥȞȢȗȢ ȤȔȝȢȡȔ. ǤȢ ȘȔȡȡȯȠ ǕțǢǝǝ ȖȢȥȥȦȔȡȢȖȜ-
ȦșȟȰȡȢȝ ȠșȘȜȪȜȡȯ (2008), ȞȢȡȪșȡȦȤȔȪȜȓ ȝȢȘȔ Ȗ ȱȦȢȝ ȖȢȘș Ȗ 
ȥȤșȘȡșȠ ȤȔȖȡȔ 19 Ƞȗ/ȟ, ȕȤȢȠȔ — 80 Ƞȗ/ȟ, ȢȕȭȔȓ ȠȜȡșȤȔȟȜ-
țȔȪȜȓ — 35 Ƞȗ/ȟ, ȦșȠȣșȤȔȦȧȤȔ ȖȢȘȯ — 36,0–37,5 ºǦ. ǣȕȭȜȝ 
ȞȧȤȥ ȖȢțȘșȝȥȦȖȜȝ ȘȟȜȟȥȓ 28 ȥȧȦ, ȖȥșȗȢ — 14 ȖȔȡȡ ȫșȤșț ȥȧȦȞȜ. 
1-ȓ ȖȔȡȡȔ ȣȤȢȘȢȟȚȔȟȔȥȰ 8 ȠȜȡ, Ȗȥș ȢȥȦȔȟȰȡȯș — 10 ȠȜȡ. ǢȔ 
ȞȤȯȥ 2-ȝ ȗȤȧȣȣȯ ȖȢțȘșȝȥȦȖȢȖȔȟȜ ȥȟȔȕȢ ȠȜȡșȤȔȟȰȡȯȠȜ ȢȤȗȔ-
ȡȜȫșȥȞȜȠȜ ȕȜȦȧȠȜȡȢțȡȯȠȜ ȖȢȘȔȠȜ (ȖȔȡȡȔȠȜ), ȘȢȕȯȖȔșȠȯȠȜ 
Ȝț ȜȥȦȢȫȡȜȞȔ «ǟȔȟȔ-ȔȟȦȯ». ǟȢȡȪșȡȦȤȔȪȜȓ ȝȢȘȔ ȡș ȣȤșȖȯȬȔșȦ 
10 Ƞȗ/ȟ, ȢȕȭȔȓ ȠȜȡșȤȔȟȜțȔȪȜȓ — 0,7–0,9 Ƞȗ/ȟ, ȦșȠȣșȤȔȦȧȤȔ 
ȖȢȘȯ — 36,0–37,5 ºǦ [1]. ǟȤȯȥ ȣȢȘȖșȤȗȔȟȜ ȖȢțȘșȝȥȦȖȜȲ 
Ȗ ȦșȫșȡȜș 28 ȥȧȦ, ȣȢ ȢȘȡȢȝ ȖȔȡȡș ȫșȤșț ȥȧȦȞȜ (14 ȖȔȡȡ); 
ȘȟȜȦșȟȰȡȢȥȦȰ 1-ȝ ȖȔȡȡȯ — 8 ȠȜȡ, 2-ȝ —10 ȠȜȡ, ȣȢȥȟșȘȧȲ-
ȭȜȩ — 12 ȠȜȡ. 3-ȓ ȗȤȧȣȣȔ ȞȤȯȥ ȕȯȟȔ ȣȢȘȖșȤȗȡȧȦȔ ȘșȝȥȦȖȜȲ 
ȖȔȡȡ ȥ ȖȯȥȢȞȢȞȢȡȪșȡȦȤȜȤȢȖȔȡȡȢȝ ȥșȤȢȖȢȘȢȤȢȘȡȢ-ȩȟȢȤȜȘȢ-
ȡȔȦȤȜșȖȢȝ ȥȧȟȰȨȜȘȡȢȝ (ȞȤșȣȞȢȝ ȥȧȟȰȨȜȘȡȢȝ) ȖȢȘȢȝ Ȝț ȜȥȦȢȫ-
ȡȜȞȔ «ǭȜȩȢȖȔ». ǟȢȡȪșȡȦȤȔȪȜȓ ȥșȤȢȖȢȘȢȤȢȘȔ — 300 Ƞȗ/ȟ 
(ǕțǢǝǝ ȖȢȥȥȦȔȡȢȖȜȦșȟȰȡȢȝ ȠșȘȜȪȜȡȯ, 2008). ǧșȠȣșȤȔȦȧȤȔ 
ȖȢȘȯ — 36,0–37,5 ºǦ. ǙȟȜȦșȟȰȡȢȥȦȰ 1-ȝ ȖȔȡȡȯ — 2 ȠȜȡ, 
2-ȝ — 4 ȠȜȡ, ȢȥȦȔȟȰȡȯȩ — ȣȢ 6 ȠȜȡ; ȖȥșȗȢ — 14 ȖȔȡȡ ȫșȤșț 
ȥȧȦȞȜ, ȣȤȢȘȢȟȚȜȦșȟȰȡȢȥȦȰ ȱȞȥȣșȤȜȠșȡȦȔ —28 ȥȧȦ. ǤȢȥȟș 
14-ȝ ȖȔȡȡȯ ȞȤȯȥ ȖȯȖȢȘȜȟȜ Ȝț ȱȞȥȣșȤȜȠșȡȦȔ ȣȧȦșȠ ȘșȞȔȣȜ-
ȦȔȪȜȜ (Ȗȥș ȠȔȡȜȣȧȟȓȪȜȜ ȥ ȚȜȖȢȦȡȯȠȜ ȣȤȢȖșȘșȡȯ Ȗ ȥȢȢȦȖșȦ-
ȥȦȖȜȜ ȥ ȣȤȜȞȔțȢȠ ǔ 775 ȢȦ 12.08.1977 ȗ. ǡǜ ǦǦǦǥ «ǣ ȠșȤȔȩ 
ȣȢ ȘȔȟȰȡșȝȬșȠȧ ȥȢȖșȤȬșȡȥȦȖȢȖȔȡȜȲ ȢȤȗȔȡȜțȔȪȜȢȡȡȯȩ ȨȢȤȠ 
ȤȔȕȢȦȯ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ ȚȜȖȢȦȡȯȩ») ȥ 
ȧȫșȦȢȠ ȜȠșȲȭȜȩȥȓ ȤșȞȢȠșȡȘȔȪȜȝ [4]. Ǘȥșȩ ȞȤȯȥ ȥȢȘșȤȚȔȟȜ 
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ȦșȦ, ȗ. ǖȔȞȧ; ȞȔȨșȘȤȔ ȔȡȔȦȢȠȜȜ ȫșȟȢȖșȞȔ (țȔȖ. — ȔȞȔȘșȠȜȞ ǥǕǡǢ ȣȤȢȨ. ǡ. ǥ. ǦȔȣȜȡ), ǤșȤȖȯȝ ǡȢȥȞȢȖȥȞȜȝ ȗȢȥȧȘȔȤȥȦȖșȡȡȯȝ 
ȠșȘȜȪȜȡȥȞȜȝ ȧȡȜȖșȤȥȜȦșȦ ȜȠ. ǝ. ǡ. ǦșȫșȡȢȖȔ

ƯƾǄǕǗ ǁǊǊǄƾƽǇƻƹǆǁǘ ǘƻǁǄǇǊǕ ƻǔǘƻǄƾǆǁƾ Ǌǋǉǌǃǋǌǉǆǔǎ ǁǀǅƾǆƾǆǁǂ ǄǁǅǍǇǁƽǆǔǎ ǇƺǉƹǀǇƻƹǆǁǂ ƼǄǇǋǃǁ ǌ ǃǉǔǊ ƻ ǖǃǊǈƾǉǁǅƾǆǋƾ 
ǈǇǊǄƾ ǃǌǉǊǇƻǇƼǇ ƻǇǀƽƾǂǊǋƻǁǘ ǉƹǀǄǁǐǆǔǎ ƺƹǄǕǆƾǇǈǉǇǏƾƽǌǉ. Ƨǈǔǋǔ ǈǉǇƻƾƽƾǆǔ ǆƹ 90 ƺƾǊǈǇǉǇƽǆǔǎ ǈǇǄǇƻǇǀǉƾǄǔǎ 3-ǅƾǊǘǐǆǔǎ 
ǃǉǔǊƹǎ-ǊƹǅǏƹǎ ǅƹǊǊǇǂ 180–200 Ƽ ƻ ǋǉƾǎ Ƽǉǌǈǈƹǎ (ǈǇ 20 ƿǁƻǇǋǆǔǎ ƻ ǈǇƽǇǈǔǋǆǔǎ Ƽǉǌǈǈƹǎ, ǈǇ 10 — ƻ ǃǇǆǋǉǇǄǕǆǔǎ). ƟǁƻǇǋǆǔǎ 
ǈǇƽƻƾǉƼƹǄǁ ǃǌǉǊǇƻǇǅǌ ƻǇǀƽƾǂǊǋƻǁǗ ǊǄƹƺǇǅǁǆƾǉƹǄǕǆǔǎ ǇǉƼƹǆǁǐƾǊǃǁǎ ƺǁǋǌǅǁǆǇǀǆǔǎ, ǋƾǉǅƹǄǕǆǔǎ ǂǇƽǇƺǉǇǅǆǔǎ ǁ ǃǉƾǈǃǁǎ 
(ǃǇǆǏƾǆǋǉǁǉǇƻƹǆǆǔǎ) ǊǌǄǕǍǁƽǆǔǎ ƻƹǆǆ, ǁǅƾǗǒǁǎǊǘ ǆƹ ǋƾǉǉǁǋǇǉǁǁ ƙǀƾǉƺƹǂƽƿƹǆƹ. ƨǉǇƻƾƽƾǆǆǔƾ ǁǊǊǄƾƽǇƻƹǆǁǘ ƻǔǘƻǁǄǁ 
ǊǌǒƾǊǋƻƾǆǆǌǗ ǐǌƻǊǋƻǁǋƾǄǕǆǇǊǋǕ Ǌǋǉǌǃǋǌǉǔ ǄǁǅǍǇǁƽǆǔǎ ǇƺǉƹǀǇƻƹǆǁǂ ƼǄǇǋǃǁ ǃǉǔǊ ǃ ƺƹǄǕǆƾǇǄǇƼǁǐƾǊǃǁǅ ƻǇǀƽƾǂǊǋƻǁǘǅ. 
ƨǇǊǄƾ ƻǇǀƽƾǂǊǋƻǁǘ ǂǇƽǇƺǉǇǅǆǔǎ ǁ ƺǁǋǌǅǁǆǇǀǆǔǎ ƻƹǆǆ Ǉǋǅƾǐƾǆǔ ǈǉǁǀǆƹǃǁ ƹǃǋǁƻǁǀƹǏǁǁ ǄǁǅǍǇǏǁǋǇǈǇǖǀƹ. ƨǇǊǄƾ ƻǇǀƽƾǂ-
Ǌǋƻǁǘ ǃǉƾǈǃǁǎ ǊǌǄǕǍǁƽǆǔǎ ƻƹǆǆ ǆƹƺǄǗƽƹƾǋǊǘ ǅǇǉǍǇǄǇƼǁǐƾǊǃƹǘ ǉƾƼǉƾǊǊǁǘ ǄǁǅǍǇǁƽǆǇƼǇ ƹǈǈƹǉƹǋƹ ƼǄǇǋǃǁ ǃǉǔǊ, ǐǋǇ Ǌǋƹƻǁǋ 
ǈǇƽ ƻǇǈǉǇǊ ǏƾǄƾǊǇǇƺǉƹǀǆǇǊǋǕ ǖǋǁǎ ǈǉǇǏƾƽǌǉ ƻ ǈǉƹǃǋǁǃƾ ǃǌǉǇǉǋǇǄǇƼǁǁ.
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ȡȔ ȥȦȔȡȘȔȤȦȡȢȠ ȢȕȭșȖȜȖȔȤȡȢȠ ȤȔȪȜȢȡș. ǟȤȯȥ ȞȢȡȦȤȢȟȰȡȯȩ 
ȗȤȧȣȣ ȥ ȔȡȔȟȢȗȜȫȡȯȠȜ ȢȕȭȜȠȜ ȣȢȞȔțȔȦșȟȓȠȜ ȣȢȘȖșȤȗȔȟȜ 
ȣȢȗȤȧȚșȡȜȲ Ȗ ȖȢȘȢȣȤȢȖȢȘȡȧȲ ȖȢȘȧ Ȗ ȦșȫșȡȜș ȣșȤȜȢȘȢȖ, ȥȢȢȦ-
ȖșȦȥȦȖȧȲȭȜȩ ȘȟȜȦșȟȰȡȢȥȦȜ ȕȔȟȰȡșȢȟȢȗȜȫșȥȞȜȩ ȣȤȢȪșȘȧȤ. 
ǠȜȠȨȢȜȘȡȯș ȧțșȟȞȜ Ȗ ȥȦșȡȞș ȗȟȢȦȞȜ ȜțȧȫȔȟȜ ȣȢ ȥȦȔȡȘȔȤȦȡȢȝ 
ȠșȦȢȘȜȞș. ǧȢȦȔȟȰȡȯȝ ȣȤșȣȔȤȔȦ ȗȟȢȦȞȜ ȣȢȠșȭȔȟȜ ȡȔ 2–3 ȥȧȦ Ȗ 
3% ȤȔȥȦȖȢȤ ȧȞȥȧȥȡȢȝ ȞȜȥȟȢȦȯ, țȔȦșȠ ȣȤȢȠȯȖȔȟȜ Ȗ ȣȤȢȦȢȫȡȢȝ 
ȖȢȘș. ǣȞȤȔȬȜȖȔȡȜș ȣȤȢȖȢȘȜȟȜ ȗșȠȔȦȢȞȥȜȟȜȡȢȠ ǘȔȤȤȜȥȔ Ȗ 
ȦșȫșȡȜș 36–48 ȫ, ȣȢȥȟș ȫșȗȢ ȣȤșȣȔȤȔȦ ȣȢȠșȭȔȟȜ Ȗ 3% ȤȔȥ-
ȦȖȢȤ ȧȞȥȧȥȡȢȝ ȞȜȥȟȢȦȯ ȡȔ 6–12 ȫ ȘȢ ȖȯȓȖȟșȡȜȓ ȢȞȤȔȬșȡȡȯȩ 
ȟȜȠȨȢȜȘȡȯȩ ȧțșȟȞȢȖ ȡȔ ȡșȢȞȤȔȬșȡȡȢȠ ȢȞȤȧȚȔȲȭșȠ ȨȢȡș.
ǡȜȞȤȢȔȡȔȦȢȠȜȲ ȟȜȠȨȢȜȘȡȯȩ ȥȦȤȧȞȦȧȤ ȜțȧȫȔȟȜ ȡȔ Ȧșȩ 

Țș ȠȜȞȤȢȥȞȢȣȜȫșȥȞȜȩ ȣȤșȣȔȤȔȦȔȩ. ǤȢȥȟș ȢȦȘșȟșȡȜȓ ȗȟȢȦȞȜ 
ȢȦ ȢȤȗȔȡȢȖ ȬșȜ ȠȔȦșȤȜȔȟ ȨȜȞȥȜȤȢȖȔȟȜ Ȗ 10% ȡșȝȦȤȔȟȰ-
ȡȢȠ ȨȢȤȠȔȟȜȡș. ǝț ȥșȤșȘȜȡȯ ȖșȤȩȡșȝ, ȥȤșȘȡșȝ Ȝ ȡȜȚ-
ȡșȝ ȦȤșȦȜ ȗȟȢȦȞȜ ȖȯȤșțȔȟȜ ȣȤȢȘȢȟȰȡȢ ȢȤȜșȡȦȜȤȢȖȔȡȡȯș 
ȞȧȥȢȫȞȜ Ȝț țȔȘȡșȝ Ȝ ȕȢȞȢȖȯȩ ȥȦșȡȢȞ, Ȕ ȦȔȞȚș ȣȢ ȢȘȡȢȠȧ 
ȢȤȜșȡȦȜȤȢȖȔȡȡȢȠȧ ȣȢȣșȤșȫȡȢ ȞȧȥȢȫȞȧ ȤȔțȠșȤȢȠ 1,5×0,5 ȥȠ. 
ǩȜȞȥȜȤȢȖȔȡȡȯș ȞȧȥȢȫȞȜ țȔȟȜȖȔȟȜ Ȗ ȣȔȤȔȨȜȡ. ǤȢȣșȤșȫȡȯș 
ȗȜȥȦȢȟȢȗȜȫșȥȞȜș ȥȤșțȯ ȦȢȟȭȜȡȢȝ 5–7 ȠȞȠ ȢȞȤȔȬȜȖȔȟȜ ȗșȠȔ-
ȦȢȞȥȜȟȜȡȢȠ—ȱȢțȜȡȢȠ, ȔțȧȤȢȠ II—ȱȢțȜȡȢȠ, ȣȜȞȤȢȨȧȞȥȜȡȢȠ 
ȣȢ ǗȔȡ-ǘȜțȢȡȧ. ǢȔ ȠȜȞȤȢȣȤșȣȔȤȔȦȔȩ ȗȟȢȦȞȜ ȣȤȜ ȣȢȠȢȭȜ 

ȕȜȡȢȞȧȟȓȤȡȢȗȢ ȥȦșȤșȢȠȜȞȤȢȥȞȢȣȔ ǡǖǦ-9 (ǠȯȦȞȔȤȜȡȥȞȜȝ 
țȔȖȢȘ ȢȣȦȜȫșȥȞȢȗȢ ȥȦșȞȟȔ, ǥȢȥȥȜȓ) Ȝ ȢȞȧȟȓȤȡȢȝ ȟȜȡșȝȞȜ 
ȜțȠșȤȓȟȜ ȘȟȜȡȧ Ȝ ȬȜȤȜȡȧ ȟȜȠȨȢȜȘȡȯȩ ȧțșȟȞȢȖ. ǤȤȢȖȢȘȜȟȜ 
ȣȢ 5 ȜțȠșȤșȡȜȝ ȞȔȚȘȢȗȢ Ȝț ȱȦȜȩ ȣȔȤȔȠșȦȤȢȖ Ȗ ȖșȤȩȡșȝ, ȥȤșȘ-
ȡșȝ Ȝ ȡȜȚȡșȝ ȦȤșȦȜ ȗȟȢȦȞȜ. Ǘ ȞȔȫșȥȦȖș ȘȟȜȡȯ ȟȜȠȨȢȜȘȡȢȗȢ 
ȧțșȟȞȔ ȢȣȤșȘșȟȓȟȜ șȗȢ ȤȔțȠșȤ, ȥȢȢȦȖșȦȥȦȖȧȲȭȜȝ ȘȟȜȡȡȜȞȧ 
ȗȟȢȦȞȜ. ǤȢȣșȤșȫȡȢș ȤȔȥȥȦȢȓȡȜș ȠșȚȘȧ ȘȖȧȠȓ ȡȔȜȕȢȟșș ȧȘȔ-
ȟșȡȡȯȠȜ ȞȤȔȝȡȜȠȜ țȢȡȔȠȜ ȟȜȠȨȢȜȘȡȢȗȢ ȧțșȟȞȔ ȥȫȜȦȔȟȜ șȗȢ 
ȬȜȤȜȡȢȝ. ǤȟȢȦȡȢȥȦȰ ȤȔȥȣȢȟȢȚșȡȜȓ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ 
ȤȓȘȔ Ȗ ȘȜȨȨȧțȡȢȝ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ Ȝ Ȗ ȟȜȠȨȢȜȘȡȯȩ ȧțșȟ-
ȞȔȩ ȣȢȘȥȫȜȦȯȖȔȟȜ ȥ ȣȢȠȢȭȰȲ ȢȞȧȟȓȤȡȢȝ ȥșȦȞȜ ȥ ȣȟȢȭȔȘȰȲ 
ȓȫșșȞ 0,082 ȠȠ2. ǟȟșȦȢȫȡȯȝ ȥȢȥȦȔȖ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ ȗȟȢȦ-
ȞȜ ȜȥȥȟșȘȢȖȔȟȜ ȣȤȜ ȧȖșȟȜȫșȡȜȜ 900 ȣȢ ȢȦȘșȟȰȡȢȥȦȜ Ȗ ȘȜȨ-
ȨȧțȡȢȝ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ Ȝ ȟȜȠȨȢȜȘȡȯȩ ȧțșȟȞȔȩ. ǟȟșȦȞȜ 
ȣȢȘȥȫȜȦȯȖȔȟȜ Ȗ 5 ȣȢȟȓȩ țȤșȡȜȓ. ǨȫȜȦȯȖȔȟȜ ȕȢȟȰȬȜș, ȥȤșȘȡȜș 
Ȝ ȠȔȟȯș ȟȜȠȨȢȪȜȦȯ, ȟȜȠȨȢȕȟȔȥȦȯ, ȣȟȔțȠȔȦȜȫșȥȞȜș ȞȟșȦȞȜ, 
ȡșȝȦȤȢȨȜȟȯ, ȱȢțȜȡȢȨȜȟȯ, ȠȔȞȤȢȨȔȗȜ, ȞȟșȦȞȜ ȟȜȠȨȢȜȘȡȢ-
ȗȢ ȤȓȘȔ ȥ ȞȔȤȦȜȡȔȠȜ ȠȜȦȢțȔ Ȝ ȣȤȜțȡȔȞȔȠȜ ȘșȗșȡșȤȔȪȜȜ. ǝȩ 
ȞȢȟȜȫșȥȦȖșȡȡȯș ȥȢȢȦȡȢȬșȡȜȓ ȣȢȘȥȫȜȦȯȖȔȟȜȥȰ ȣȤȜ ȣȢȠȢȭȜ 
25-ȧțȟȢȖȢȝ ȥșȦȞȜ Ǧ. ǖ. ǦȦșȨȔȡȢȖȔ. Ǘ ȞȔȚȘȢȠ ȣȢȟș țȤșȡȜȓ 
ȧȫȜȦȯȖȔȟȜ ȣȢ 100 ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ, ȣȤȜȡȜȠȔȓ ȱȦȢ 
ȞȢȟȜȫșȥȦȖȢ țȔ 100%.
ǜȡȔȫȜȠȢȥȦȰ ȤȔțȟȜȫȜȝ ȢȪșȡȜȖȔȟȜ ȠșȦȢȘȢȠ ȘȢȖșȤȜȦșȟȰ-

ȡȯȩ ȜȡȦșȤȖȔȟȢȖ. ǤȤȢȖȢȘȜȟȜ ȥȤȔȖȡșȡȜș ȠșȚȘȧ ȗȤȧȣȣȔȠȜ 
(ǥ), ȣȢȥȟșȘȢȖȔȦșȟȰȡȢ ȖȡȧȦȤȜ ȗȤȧȣȣȯ (ǥ0), ȖȡȧȦȤȜ ȗȤȧȣȣȯ 
ȥ ȣșȤȖȯȠ ȣȔȤȔȠșȦȤȔȠ (ǥ1), ȖȡȧȦȤȜ ȗȤȧȣȣȯ ȥ ȠȔȞȥȜȠȧȠȢȠ 
(ǥ2). Ǚȟȓ ȣȤșȘȖȔȤȜȦșȟȰȡȢȝ ȢȪșȡȞȜ ȤȔțȟȜȫȜȝ ȠșȚȘȧ ȖȔȤȜȔȪȜ-
ȢȡȡȯȠȜ ȤȓȘȔȠȜ ȜȥȣȢȟȰțȢȖȔȟȜ ȣȔȤȔȠșȦȤȜȫșȥȞȜȝ t-ȞȤȜȦșȤȜȝ 
ǦȦȰȲȘșȡȦȔ. Ǚȟȓ ȢȣȤșȘșȟșȡȜȓ țȡȔȫȜȠȢȥȦȜ ȞȢȟȜȫșȥȦȖșȡȡȯȩ 
ȤȔțȟȜȫȜȝ Ȗ ȗȤȧȣȣȔȩ ȜȥȣȢȟȰțȢȖȔȟȜ ȦȔȞȚș ȡșȣȔȤȔȠșȦȤȜȫșȥȞȜȝ 
ȤȔȡȗȢȖȯȝ U-ȞȤȜȦșȤȜȝ ǗȜȟȞȢȞȥȢȡȔ (ǡȔȡȡȔ—ǨȜȦȡȜ).

ǥș ț ȧ ȟ Ȱ Ȧ Ȕ Ȧȯ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ .  ǠȜȠȨȢȜȘ-
ȡȯȝ ȔȣȣȔȤȔȦ ȗȟȢȦȞȜ ȞȤȯȥ ȖȞȟȲȫȔșȦ ȘȜȨȨȧțȡȧȲ 
ȟȜȠȨȢȜȘȡȧȲ ȦȞȔȡȰ Ȝ ȟȜȠȨȢȜȘȡȯș ȧțșȟȞȜ. ǫșȡȦȤȯ 
ȤȔțȠȡȢȚșȡȜȓ Ȗ ȟȜȠȨȢȜȘȡȯȩ ȧțșȟȞȔȩ ȢȦȥȧȦȥȦȖȧȲȦ 
(ȤȜȥ. 1). ǟȔȫșȥȦȖșȡȡȯȝ ȥȢȥȦȔȖ ȱȦȢȝ ȟȜȠȨȢȜȘȡȢȝ 
ȦȞȔȡȜ (ȞȔȞ ȘȜȨȨȧțȡȢȝ ȨȢȤȠȯ, ȦȔȞ Ȝ ȧțșȟȞȢȖ) 
ȥȤȔȖȡȜȦșȟȰȡȢ ȢȘȡȢȦȜȣșȡ. ǣȡ ȣȤșȘȥȦȔȖȟșȡ ȠȔȟȯȠȜ, 
ȥȤșȘȡȜȠȜ, ȕȢȟȰȬȜȠȜ ȟȜȠȨȢȪȜȦȔȠȜ, ȟȜȠȨȢȕȟȔ-
ȥȦȔȠȜ, ȞȟșȦȞȔȠȜ ȥ ȞȔȤȦȜȡȢȝ ȠȜȦȢțȔ, ȣȟȔțȠȢȪȜȦȔ-
ȠȜ, ȠȔȞȤȢȨȔȗȔȠȜ, ȢȦȘșȟȰȡȯȠȜ ȦȧȫȡȯȠȜ ȞȟșȦȞȔ-
ȠȜ Ȝ ȱȢțȜȡȢȨȜȟȔȠȜ. ǲȦȜ ȞȟșȦȞȜ ȢȕȡȔȤȧȚșȡȯ ȧ 
ȞȤȯȥ ȞȔȞ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ, ȦȔȞ Ȝ ȞȢȡȦȤȢȟȰȡȯȩ 
ȗȤȧȣȣ. ǤȢ ȡȔȬȜȠ ȘȔȡȡȯȠ, ȟȜȠȨȢȜȘȡȯș ȢȕȤȔțȢȖȔ-
ȡȜȓ ȗȟȢȦȞȜ ȤȔȥȣȢȟȢȚșȡȯ ȣȤșȜȠȧȭșȥȦȖșȡȡȢ ȖȢțȟș 
Țșȟșț, Ȝȩ ȖȯȖȢȘȡȯȩ ȣȤȢȦȢȞȢȖ, ȥșȞȤșȦȢȤȡȯȩ ȢȦȘș-
ȟȢȖ, Ȕ ȦȔȞȚș Ȗ ȥȢșȘȜȡȜȦșȟȰȡȢȝ ȦȞȔȡȜ.

ǝțȠșȡșȡȜȓ Ȗ ȟȜȠȨȢȜȘȡȯȩ ȢȕȤȔțȢȖȔȡȜȓȩ ȗȟȢȦ-
ȞȜ ȞȤȯȥ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ ȝȢȘȢȕȤȢȠȡȯȩ Ȝ ȕȜȦȧ-
ȠȜȡȢțȡȯȩ ȖȔȡȡ ȞȔȫșȥȦȖșȡȡȢ ȢȘȡȢȦȜȣȡȯ Ȝ ȖȯȤȔȚȔ-
ȲȦȥȓ Ȗ ȔȞȦȜȖȔȪȜȜ ȟȜȠȨȢȪȜȦȢȣȢȱțȔ. ǣȕ ȱȦȢȠ ȥȖȜ-
ȘșȦșȟȰȥȦȖȧșȦ ȧȖșȟȜȫșȡȜș ȤȔțȠșȤȢȖ ȟȜȠȨȢȜȘȡȯȩ 
ȥȦȤȧȞȦȧȤ Ȝ ȥȢȘșȤȚȔȡȜȓ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ 
(ȢȥȢȕșȡȡȢ ȟȜȠȨȢȕȟȔȥȦȢȖ). ǧȔȞ, ȣȢȥȟș ȕȔȟȰȡșȢȖȢț-
ȘșȝȥȦȖȜȓ ȡȔȕȟȲȘȔșȦȥȓ ȧȖșȟȜȫșȡȜș ȔȕȥȢȟȲȦȡȢȗȢ 
ȞȢȟȜȫșȥȦȖȔ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ Ȗ ȥȢȥȦȔȖș 
ȟȜȠȨȢȜȘȡȯȩ ȧțșȟȞȢȖ (Ȗ 1,3 ȤȔțȔ, P<0,05) Ȝ Ȗ ȘȜȨ-
ȨȧțȡȢȝ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ (Ȗ 1,3–1,4 ȤȔțȔ, P<0,05) 

ǥȜȥ. 1.  ǙȜȨȨȧțȡȔȓ ȟȜȠȨȢȜȘȡȔȓ ȦȞȔȡȰ Ȝ ȟȜȠȨȢȜȘȡȯȝ ȧțșȟȢȞ 
ȕșț ȪșȡȦȤȔ ȤȔțȠȡȢȚșȡȜȓ Ȗ ȥȟȜțȜȥȦȢȝ ȢȕȢȟȢȫȞș ȡȜȚȡșȝ 
ȦȤșȦȜ ȗȟȢȦȞȜ ȞȤȯȥȯ.
1 — ȟȜȠȨȢȜȘȡȯȝ ȧțșȟȢȞ; 2 — ȣȢȞȤȢȖȡȯȝ ȱȣȜȦșȟȜȝ; 3 — 
ȘȜȨȨȧțȡȔȓ ȟȜȠȨȢȜȘȡȔȓ ȦȞȔȡȰ; 4 — ȥȢȕȥȦȖșȡȡȔȓ ȣȟȔȥȦȜȡȞȔ 
ȥȟȜțȜȥȦȢȝ ȢȕȢȟȢȫȞȜ Ȝ ȣȢȘȥȟȜțȜȥȦȔȓ ȢȥȡȢȖȔ; 5 — ȠȯȬșȫȡȔȓ 
ȢȕȢȟȢȫȞȔ. ǘșȠȔȦȢȞȥȜȟȜȡ—ȱȢțȜȡ. ǨȖ. 85
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(ȤȜȥ. 2, ȦȔȕȟ. 1, 2). ǦȢȘșȤȚȔȡȜș ȘșȗșȡșȤȔȦȜȖȡȢ-
ȜțȠșȡșȡȡȯȩ ȞȟșȦȢȞ ȥȡȜȚșȡȢ.

Ǘ ȥȢȢȦȖșȦȥȦȖȜȜ ȥ ȣȢȟȧȫșȡȡȯȠȜ ȘȔȡȡȯȠȜ, 
ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ ȞȧȤȥȔ ȞȤșȣȞȜȩ ȥȧȟȰȨȜȘȡȯȩ 
ȖȔȡȡ ȡȔȕȟȲȘȔȲȦȥȓ ȫȔȥȦȔȓ ȫȔȥȦȜȫȡȔȓ ȘșȥȞȖȔȠȔ-
ȪȜȓ ȣȢȞȤȢȖȡȢȗȢ ȱȣȜȦșȟȜȓ, ȤȔȥȬȜȤșȡȜș Ȗșȡȧȟ. 
Ǘ ȥȦȤȢȠș Țșȟșț Ȝ ȖȢțȟș Ȝȩ ȥșȞȤșȦȢȤȡȯȩ ȢȦȘș-
ȟȢȖ, Ȕ ȦȔȞȚș ȖȯȖȢȘȡȯȩ ȣȤȢȦȢȞȢȖ ȞȟșȦȞȜ ȟȜȠ-
ȨȢȜȘȡȢȗȢ ȤȓȘȔ ȣȢȫȦȜ ȡș ȖȯȓȖȟȓȲȦȥȓ. Ǜșȟșțȯ 
ȣȢȘȖșȤȗȔȲȦȥȓ ȞȜȥȦȢțȡȯȠ ȜțȠșȡșȡȜȓȠ. Ǘ ȖșȤȩ-
ȡșȠ Ȝ ȥȤșȘȡșȠ ȢȦȘșȟȔȩ ȗȟȢȦȞȜ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ 
ȞȤșȣȞȜȩ ȥȧȟȰȨȜȘȡȯȩ ȖȔȡȡ ȟȜȠȨȢȜȘȡȯș ȧțșȟȞȜ 
ȜȥȫșțȔȲȦ ȜȟȜ Țș ȢȣȤșȘșȟȓȲȦȥȓ Ȗ ȖȜȘș șȘȜȡȜȫȡȯȩ 
ȥȦȤȧȞȦȧȤ. ǨȠșȡȰȬȔșȦȥȓ ȔȕȥȢȟȲȦȡȢș ȥȢȘșȤȚȔȡȜș 
ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ (Ȗ 1,5 ȤȔțȔ, P<0,05), 
ȢȦȡȢȥȜȦșȟȰȡȢș ȥȢȘșȤȚȔȡȜș ȠȔȟȯȩ ȟȜȠȨȢȪȜȦȢȖ 
(Ȗ 1,5 ȤȔțȔ, P<0,05), ȞȟșȦȢȞ ȥ ȞȔȤȦȜȡȢȝ ȠȜȦȢȦȜȫș-
ȥȞȢȗȢ ȘșȟșȡȜȓ (Ȗ 1,9 ȤȔțȔ, P<0,05).

ǣȕ ȥ ȧȚ Ș ș ȡ Ȝ ș  ȣ Ȣ ȟ ȧ ȫ ș ȡ ȡȯ ȩ  Ș Ȕ ȡ ȡȯ ȩ . 
ǠȜȠȨȢȜȘȡȯȝ ȔȣȣȔȤȔȦ ȗȟȢȦȞȜ ȞȤȯȥ ȖȞȟȲȫȔșȦ 
ȟȜȠȨȢȜȘȡȯș ȧțșȟȞȜ Ȝ ȘȜȨȨȧțȡȧȲ ȟȜȠȨȢȜȘȡȧȲ 
ȦȞȔȡȰ. ǣȦȥȧȦȥȦȖȜș ȪșȡȦȤȢȖ ȤȔțȠȡȢȚșȡȜȓ Ȗ ȧțșȟ-
ȞȔȩ, ȖșȤȢȓȦȡȢ, ȢȕȮȓȥȡȓșȦȥȓ ȖȯȥȢȞȢȝ ȥȞȢȤȢȥȦȰȲ 
ȣȤȢȩȢȚȘșȡȜȓ ȫȧȚșȤȢȘȡȯȩ ȔȡȦȜȗșȡȢȖ (ȣȜȭșȖȯȩ, 
ȣȯȟșȖȯȩ Ȝ ȘȤ.) ȫșȤșț ȣȤȢȥȖșȦ ȗȟȢȦȞȜ ȣȤȜ ȘȯȩȔȡȜȜ, 
ȞȢȤȠȟșȡȜȜ, ȞȤȔȦȞȢȖȤșȠșȡȡȢȥȦȰȲ Ȝȩ ȞȢȡȦȔȞȦȔ ȥ 
ȖȯȥȦȜȟȔȲȭȜȠ ȱȣȜȦșȟȜșȠ. ǝȥȥȟșȘȢȖȔȡȜȓ ȖȯȓȖȜȟȜ 
ȥȧȭșȥȦȖșȡȡȧȲ ȫȧȖȥȦȖȜȦșȟȰȡȢȥȦȰ ȥȦȤȧȞȦȧȤȯ ȟȜȠ-
ȨȢȜȘȡȯȩ ȢȕȤȔțȢȖȔȡȜȝ ȗȟȢȦȞȜ ȞȤȯȥ Ȟ ȕȔȟȰȡșȢȖȢț-
ȘșȝȥȦȖȜȓȠ. ǲȦȢ, ȢȫșȖȜȘȡȢ, ȣȢțȖȢȟȓșȦ ȤȔȥȪșȡȜȖȔȦȰ 
ȟȜȠȨȢȜȘȡȯș ȢȕȤȔțȢȖȔȡȜȓ ȥȦșȡȞȜ ȗȟȢȦȞȜ ȞȔȞ ȕȜȢ-
ȜȡȘȜȞȔȦȢȤȯ, ȥȖȜȘșȦșȟȰȥȦȖȧȲȭȜș Ȣ ȕșțȢȣȔȥȡȢȥȦȜ 
Ȝ ȱȨȨșȞȦȜȖȡȢȥȦȜ ȕȔȟȰȡșȢȨȔȞȦȢȤȢȖ. ǤȢȟȧȫșȡȡȯș 
Ȗ ȡȔȥȦȢȓȭșȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȘȔȡȡȯș ȣȢȞȔțȯȖȔȲȦ, 
ȫȦȢ ȣȢȥȟș ȝȢȘȢȕȤȢȠȡȯȩ Ȝ ȕȜȦȧȠȜȡȢțȡȯȩ ȖȔȡȡ 
ȖȢ Ȗȥșȩ ȟȜȠȨȢȜȘȡȯȩ ȢȕȤȔțȢȖȔȡȜȓȩ ȗȟȢȦȞȜ ȣȤȢ-
ȜȥȩȢȘȜȦ ȧȖșȟȜȫșȡȜș ȢȦȡȢȥȜȦșȟȰȡȢȗȢ ȥȢȘșȤȚȔȡȜȓ 
ȠȔȟȯȩ ȟȜȠȨȢȪȜȦȢȖ (Ȗ 1,2 ȤȔțȔ, P<0,05) — ȡȔȜ-
ȕȢȟșș ȔȞȦȜȖȡȯȩ ȧȫȔȥȦȡȜȞȢȖ ȜȠȠȧȡȡȯȩ ȣȤȢȪșȥȥȢȖ. 
ǗȢțȤȔȥȦȔșȦ ȥȢȘșȤȚȔȡȜș ȞȟșȦȢȞ ȥ ȞȔȤȦȜȡȔȠȜ ȠȜȦȢ-
ȦȜȫșȥȞȢȗȢ ȘșȟșȡȜȓ, ȫȦȢ, ȡȔȤȓȘȧ ȥ ȧȖșȟȜȫșȡȜșȠ 
ȞȢȟȜȫșȥȦȖȔ ȟȜȠȨȢȕȟȔȥȦȢȖ, ȢȦȤȔȚȔșȦ ȔȞȦȜȖȔȪȜȲ 
ȣȤȢȪșȥȥȢȖ ȟȜȠȨȢȪȜȦȢȣȢȱțȔ, ȢȣȦȜȠȜțȔȪȜȲ ȣȤȢ-
ȪșȥȥȢȖ ȠșȥȦȡȢȗȢ ȜȠȠȧȡȜȦșȦȔ [9–11]. ǗȠșȥȦș ȥ 
ȦșȠ, ȣȢȥȟș ȞȧȤȥȢȖȢȗȢ ȖȢțȘșȝȥȦȖȜȓ ȝȢȘȢȕȤȢȠȡȯȩ 
Ȝ ȕȜȦȧȠȜȡȢțȡȯȩ ȖȔȡȡ ȧȠșȡȰȬȔșȦȥȓ ȥȢȘșȤȚȔȡȜș 
ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ, ȡȔȩȢȘȓȭȜȩȥȓ Ȗ ȥȢȥȦȢȓ-
ȡȜȜ ȘșȗșȡșȤȔȪȜȜ. ǲȦȢ ȢȦȤȔȚȔșȦ ȥȡȜȚșȡȜș ȥȦșȣșȡȜ 
ȘșȥȦȤȧȞȦȜȖȡȯȩ ȣȤȢȪșȥȥȢȖ Ȗ ȥȢȥȦȔȖș ȟȜȠȨȢȜȘȡȢȝ 
ȦȞȔȡȜ ȣȢȥȟș ȘșȝȥȦȖȜȓ ȢȣȜȥȔȡȡȯȩ ȕȔȟȰȡșȢȟȢȗȜȫș-
ȥȞȜȩ ȨȔȞȦȢȤȢȖ. ǥșțȧȟȰȦȔȦȯ ȣȤȢȖșȘșȡȡȯȩ Ȝȥȥȟș-
ȘȢȖȔȡȜȝ ȥȢȗȟȔȥȧȲȦȥȓ Ȗ ȪșȟȢȠ ȥ ȘȔȡȡȯȠȜ ȔȖȦȢȤȢȖ, 
ȜțȧȫȔȖȬȜȩ ȠȢȤȨȢȟȢȗȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȟȜȠȨȢ-
ȜȘȡȢȝ ȦȞȔȡȜ ȦȤȔȩșȜ, ȗȟȔȖȡȯȩ ȕȤȢȡȩȢȖ, ȠȢȫșȖȢȗȢ 
ȣȧțȯȤȓ Ȝ ȗȢȤȦȔȡȜ ȞȤȯȥ ȣȢȥȟș ȔȡȔȟȢȗȜȫȡȯȩ ȕȔȟȰ-

ȡșȢȟȢȗȜȫșȥȞȜȩ ȖȢțȘșȝȥȦȖȜȝ [3, 7, 8]. ǤȢȟȧȫșȡȡȯș 
ȘȔȡȡȯș Ȗ ȪșȟȢȠ ȧȞȔțȯȖȔȲȦ ȡȔ ȪșȟșȥȢȢȕȤȔțȡȢȥȦȰ 
Ȝ ȱȨȨșȞȦȜȖȡȢȥȦȰ ȜȥȣȢȟȰțȢȖȔȡȜȓ ȞȧȤȥȢȖȯȩ ȝȢȘȢ-
ȕȤȢȠȡȯȩ ȖȢțȘșȝȥȦȖȜȝ Ȗ ȥȔȡȔȦȢȤȡȢ-ȞȧȤȢȤȦȡȢȝ 
ȣȤȔȞȦȜȞș. ǲȦȜ ȕȔȟȰȡșȢȣȤȢȪșȘȧȤȯ ȢȞȔțȯȖȔȲȦ, 
ȣȢ-ȖȜȘȜȠȢȠȧ, ȡșȥȣșȪȜȨȜȫșȥȞȢș Ȣȕȭșș ȖȢțȘșȝ-
ȥȦȖȜș, ȔȞȦȜȖȜȤȧȲȦ ȤșȗșȡșȤȔȪȜȲ Ȝ ȣȤȢȟȜȨșȤȔȪȜȲ 
ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȯȩ ȢȕȤȔțȢȖȔȡȜȝ.

ǝȡȔȓ, ȡȔȥȦȢȤȔȚȜȖȔȲȭȔȓ ȞȔȤȦȜȡȔ ȕȯȟȔ ȢȣȤș-
ȘșȟșȡȔ ȣȤȜ ȢȪșȡȞș ȤșțȧȟȰȦȔȦȢȖ ȖȢțȘșȝȥȦȖȜȓ 
ȞȤșȣȞȜȩ ȥȧȟȰȨȜȘȡȯȩ ȖȔȡȡ [5]. ǤȢȟȧȫșȡȡȯș ȘȔȡ-
ȡȯș ȧȞȔțȯȖȔȲȦ ȡȔ ȥȢȥȦȢȓȡȜș ȠȢȤȨȢȟȢȗȜȫșȥȞȢȝ 
ȤșȗȤșȥȥȜȜ ȟȜȠȨȢȜȘȡȢȗȢ ȔȣȣȔȤȔȦȔ ȗȟȢȦȞȜ ȞȤȯȥ. 
ǝț ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ ȣȢȫȦȜ ȣȢȟȡȢȥȦȰȲ ȜȥȫșțȔȲȦ 
ȟȜȠȨȢȕȟȔȥȦȯ, ȫȦȢ ȥȖȜȘșȦșȟȰȥȦȖȧșȦ Ȣ ȣȢȘȔȖȟș-
ȡȜȜ ȣȤȢȪșȥȥȢȖ ȟȜȠȨȢȪȜȦȢȣȢȱțȔ. ǣȘȡȢȖȤșȠșȡȡȢ 
ȡȔȤȔȥȦȔșȦ ȖȯȤȔȚșȡȡȢȥȦȰ ȘșȥȦȤȧȞȪȜȜ ȟȜȠȨȢȜȘ-
ȡȢȝ ȦȞȔȡȜ — ȫȜȥȟȢ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ ȥ 
ȞȔȤȦȜȡȢȝ ȘșȗșȡșȤȔȪȜȜ ȖȢțȤȔȥȦȔșȦ ȣȢ ȥȤȔȖȡșȡȜȲ 
ȥ ȞȢȡȦȤȢȟșȠ Ȗ 2,8 ȤȔțȔ. ǲȦȜ ȤșțȧȟȰȦȔȦȯ, ȡȔȤȓȘȧ 
ȥ ȜȠșȲȭȜȠȜȥȓ Ȗ ȟȜȦșȤȔȦȧȤș ȘȔȡȡȯȠȜ, ȖȯțȯȖȔ-
ȲȦ ȢțȔȕȢȫșȡȡȢȥȦȰ, ȧȫȜȦȯȖȔȓ ȤȔȥȣȤȢȥȦȤȔȡșȡȡȢȥȦȰ 
ȧȞȔțȔȡȡȯȩ ȣȤȢȪșȘȧȤ Ȗ ȟșȫșȕȡȢȝ ȣȤȔȞȦȜȞș. 
 ǤȢȟȧȫșȡȡȯș ȘȔȡȡȯș ȥȢȗȟȔȥȧȲȦȥȓ ȥ ȤșțȧȟȰȦȔȦȔ-
ȠȜ ȜȥȥȟșȘȢȖȔȡȜȓ ǡ. Ǖ. ǡȔȗȢȠșȘȢȖȔ Ȝ ȥȢȔȖȦ. [5], 
ȣȢȞȔțȔȖȬȜȩ, ȫȦȢ ȣȤȜȠșȡșȡȜș ȖȯȥȢȞȢȞȢȡȪșȡȦȤȜ-
ȤȢȖȔȡȡȯȩ ȥȧȟȰȨȜȘȡȯȩ ȖȔȡȡ ȣȤȜȖȢȘȜȦ ȧ ȞȤȯȥ Ȟ 
ȧȖșȟȜȫșȡȜȲ ȗșȠȔȦȢȞȤȜȦȔ, ȥȡȜȚșȡȜȲ Ȗ 1,5 ȤȔțȔ 
ȞȢȟȜȫșȥȦȖȔ ȱȤȜȦȤȢȪȜȦȢȖ Ȗ ȣșȤȜȨșȤȜȫșȥȞȢȝ ȞȤȢȖȜ, 
ȡȔȤȔȥȦȔȡȜȲ Ǧǣǲ, ȤȔțȖȜȦȜȲ ȟșȝȞȢȪȜȦȢțȔ.

ǧȔȞȜȠ ȢȕȤȔțȢȠ, Ȗ ȣȤȢȖșȘșȡȡȯȩ ȞȢȠȣȟșȞȥȡȯȩ 
ȜȥȥȟșȘȢȖȔȡȜȓȩ ȟȜȠȨȢȜȘȡȢȗȢ ȔȣȣȔȤȔȦȔ ȗȟȢȦȞȜ 
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ǥȜȥ. 2.  ǟȢȟȜȫșȥȦȖȢ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ Ȗ ȥȢȥȦȔȖș ȟȜȠ-
ȨȢȜȘȡȯȩ ȧțșȟȞȢȖ ȗȟȢȦȞȜ (ȡȔ ȣȟȢȭȔȘȜ ȥȤșțȔ 0,082 ȠȠ2) 
ȧ ȞȤȯȥ ȣȢȥȟș ȞȧȤȥȢȖȢȗȢ ȖȢțȘșȝȥȦȖȜȓ ȤȔțȟȜȫȡȯȩ ȕȔȟȰ-
ȡșȢȣȤȢȪșȘȧȤ
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ȣȢȟȧȫșȡȯ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȢ-ȠȢȤȨȢȟȢȗȜȫșȥȞȜș 
ȘȔȡȡȯș, ȥȖȜȘșȦșȟȰȥȦȖȧȲȭȜș Ȣ ȥȦȜȠȧȟȜȤȧȲȭșȠ 
ȖȟȜȓȡȜȜ ȞȧȤȥȢȖȯȩ ȖȢțȘșȝȥȦȖȜȝ ȝȢȘȢȕȤȢȠȡȯȩ Ȝ 
ȕȜȦȧȠȜȡȢțȡȯȩ ȖȔȡȡ ȡȔ ȟȜȠȨȢȜȘȡȧȲ ȦȞȔȡȰ, ȫȦȢ 
ȧȞȔțȯȖȔșȦ ȡȔ Ȝȩ ȱȨȨșȞȦȜȖȡȢȥȦȰ Ȝ ȕșțȢȣȔȥȡȢȥȦȰ. 
ǡșȚȘȧ ȦșȠ, ȣȢȟȧȫșȡȡȯș ȠȔȦșȤȜȔȟȯ ȜțȧȫșȡȜȓ 
ȞȤșȣȞȜȩ ȥȧȟȰȨȜȘȡȯȩ ȖȔȡȡ ȥȖȜȘșȦșȟȰȥȦȖȧȲȦ Ȣȕ 
ȜȠȠȧȡȢȜȡȗȜȕȜȤȧȲȭșȠ ȖȟȜȓȡȜȜ, ȫȦȢ ȣȢțȖȢȟȓșȦ 
ȣȢȥȦȔȖȜȦȰ ȖȢȣȤȢȥ Ȣ ȣȤȔȖȢȠȢȫȡȢȥȦȜ Ȝ ȪșȟșȥȢȢȕȤȔț-
ȡȢȥȦȜ Ȝȩ ȜȥȣȢȟȰțȢȖȔȡȜȓ Ȗ ȞȧȤȢȤȦȢȟȢȗȜȜ.
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ǟȢȟȜȫșȥȦȖȢ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ Ȗ ȥȢȥȦȔȖș ȘȜȨȨȧțȡȢȝ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ ȗȟȢȦȞȜ 
(ȡȔ ȣȟȢȭȔȘȜ 0,082 ȠȠ2 ȥȤșțȔ) ȧ ȞȤȯȥ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ ȕȔȟȰȡșȢȣȤȢȪșȘȧȤ (x–±sx–; min—max)

ǲȞȥȣșȤȜȠșȡȦȔȟȰȡȢș 
ȖȢțȘșȝȥȦȖȜș

ǟȢȟȜȫșȥȦȖȢ 
ȡȔȕȟȲȘșȡȜȝ

ǟȢȟȜȫșȥȦȖȢ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ

ǗșȤȩȡȓȓ ȦȤșȦȰ 
ȗȟȢȦȞȜ

ǦȤșȘȡȓȓ ȦȤșȦȰ 
ȗȟȢȦȞȜ

ǢȜȚȡȓȓ ȦȤșȦȰ 
ȗȟȢȦȞȜ ǘȟȢȦȞȔ Ȗ ȪșȟȢȠ

ǞȢȘȢȕȤȢȠȡȯș 
ȖȔȡȡȯ

20 20,8±0,9*
(12–27)

26,2±1,0*
(17,1–33,8)

31,2±0,9*
(22,5–38,0)

26,1±1,0*
(17,4–34,0)

ǟȢȡȦȤȢȟȰ 10 14,5±1,4
(10,2–23,0)

18,9±1,6
(12,5–27,0)

21,3±1,6
(15,2–30,0)

18,2±1,5
(11,0–25,2)

ǖȜȦȧȠȜȡȢțȡȯș 
ȖȔȡȡȯ

20 22,0±1,1*
(15,0–32,5)

28,2±1,1*
(20,0–38,2)

30,0±1,1*
(21,6–39,7)

26,7±1,1*
(21,2–39,0)

ǟȢȡȦȤȢȟȰ 10 14,0±1,3
(10,6–22,8)

19,2±1,5
(12,0–26,2)

20,5±1,7
(15,9–32,2)

18,2±1,7
(12,4–28,1)

ǦȧȟȰȨȜȘȡȯș 
ȖȔȡȡȯ

20 4,6±0,4*
(2,0–8,0)

6,3±0,4*
(4,0–10,0)

8,3±0,6*
(6,2–15,9)

6,4±0,6*
(4,0–10,1)

ǟȢȡȦȤȢȟȰ 10 16,0±1,3
(10,2–22,2)

20,2±1,6
(12,2–27,1)

25,9±1,6
(15,3–30,4)

20,7±1,7
(12,5–28,0)

ǤȤȜȠșȫ Ȕ ȡȜ ș . ǜȘșȥȰ Ȝ Ȗ ȦȔȕȟ. 2: min—max — ȗȤȔȡȜȪȯ ȜȡȘȜȖȜȘȧȔȟȰȡȢȝ ȜțȠșȡȫȜȖȢȥȦȜ; * ȤȔțȟȜȫȜȓ ȥȦȔȦȜȥȦȜȫșȥȞȜ țȡȔȫȜȠȯ ȣȢ ȥȤȔȖȡșȡȜȲ 
ȥ ȣȢȞȔțȔȦșȟȓȠȜ Ȗ ȞȢȡȦȤȢȟȰȡȢȝ ȗȤȧȣȣș ȣȤȜ P <0,01.
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ǣȦȡȢȥȜȦșȟȰȡȢș ȥȢȘșȤȚȔȡȜș ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ Ȗ ȘȜȨȨȧțȡȢȝ ȟȜȠȨȢȜȘȡȢȝ ȦȞȔȡȜ Ȗ ȥȦșȡȞș ȗȟȢȦȞȜ ȞȤȯȥ 
ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȜ ȕȔȟȰȡșȢȣȤȢȪșȘȧȤ (x–±sx–; min—max, %)

ǲȞȥȣșȤȜȠșȡȦȔȟȰȡȢș 
ȖȢțȘșȝȥȦȖȜș

ǟȢȟȜȫșȥȦȖȢ 
ȡȔȕȟȲȘșȡȜȝ

ǡȔȟȯș 
ȟȜȠȨȢȪȜȦȯ

ǦȤșȘȡȜș 
ȟȜȠȨȢȪȜȦȯ ǠȜȠȨȢȕȟȔȥȦȯ

ǟȟșȦȞȜ ȥ ȞȔȤȦȜȡȢȝ 
ȠȜȦȢȦȜȫșȥȞȢȗȢ 

ȘșȟșȡȜȓ

ǙșȗșȡșȤȔȦȜȖȡȢ-
ȜțȠșȡșȡȡȯș 
ȞȟșȦȞȜ

ǞȢȘȢȕȤȢȠȡȯș ȖȔȡȡȯ 20 40,5±0,7*
(36–47)

11,0±0,6*
(6–16)

6,2±0,18*
(4–7)

4,5±0,06*
(4–5)

0

ǟȢȡȦȤȢȟȰ 10 33,2±1,0
(31–39)

17,5±0,7
(13–19)

2,5±0,3
(1–4)

3,0±0,2
(1–3)

2,2±0,2
(1–3)

ǖȜȦȧȠȜȡȢțȡȯș ȖȔȡȡȯ 20 44,2±0,08*
(35–49)

10,0±0,06*
(5–14)

6,5±0,18*
(4–7)

5,2±0,12
(3–5)

0

ǟȢȡȦȤȢȟȰ 10 36,7±1,1
(29–39)

16,4±1,1
(11–21)

4,2±0,4
(1–5)

3,0±0,2
(1–3)

2,0±0,2
(1–3)

ǦȧȟȰȨȜȘȡȯș ȖȔȡȡȯ 20 23,5±0,42*
(16–25)

22,3±0,6*
(17–28)

0 1,5±0,12*
(0–2)

5,7±0,18*
(3–8)

ǟȢȡȦȤȢȟȰ 10 35,4±1,0
(28–39)

17,6±1,1
(11–21)

3,3±0,4
(1–5)

2,5±0,12
(1–3)

2,0±0,12
(1–3)

ǤȤȜȠșȫ Ȕ ȡȜ ș .  Ǘ ȦȔȕȟȜȪș ȧȞȔțȔȡȯ ȟȜȬȰ Ȧș ȦȜȣȯ ȞȟșȦȢȞ ȟȜȠȨȢȜȘȡȢȗȢ ȤȓȘȔ, ȢȦȡȢȥȜȦșȟȰȡȢș ȥȢȘșȤȚȔȡȜș ȞȢȦȢȤȯȩ ȧ ȞȤȯȥ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ 
ȗȤȧȣȣ țȡȔȫȜȠȢ ȢȦȟȜȫȔșȦȥȓ ȢȦ ȦȔȞȢȖȢȗȢ Ȗ ȞȢȡȦȤȢȟș; 0 — ȢȦȥȧȦȥȦȖȜș ȜȟȜ ȡȔȟȜȫȜș șȘȜȡȜȫȡȯȩ ȞȟșȦȢȞ. ǙȔȡȡȯș ȣȤȜȖșȘșȡȯ Șȟȓ ȢȤȗȔȡȔ Ȗ ȪșȟȢȠ, 
ȥ ȧȫșȦȢȠ ȢȦȥȧȦȥȦȖȜȓ ȤșȗȜȢȡȔȟȰȡȯȩ ȤȔțȟȜȫȜȝ ȱȦȢȗȢ ȣȤȜțȡȔȞȔ.
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MORPHOLOGICAL CHANGES OF LYMPHOID 
APPARATUS OF THE LARYNX AFTER EXPERI-
MENTAL EXPOSURE TO VARIOUS BALNEAL 
FACTORS

V. B. Shadlinskiy, T. M. Gasymova and D. B. Nikitiuk

The aim of this investigation was to detect the structural 
changes of lymphoid components of rat pharynx in an experi-
ment after a course of exposure to various balneal procedures. 
The studies were performed on 90 outbred mature 3 month-old 
male rats (20 animals in each experimental group and 10 animals 
in each control groups). The animals were exposed to a course 
of weakly mineralized organic bituminous, thermal iodobromine 
and strong (concentrated) sulfide baths present on the territory of 
Azerbaijan. The experiments performed have shown a significant 
sensitivity of the lymphoid structures of the rat pharynx to the 
balneal procedures. After exposure to iodobromine and bitumi-
nous baths, the signs of lymphocytopoiesis activation were noted. 
The exposure to strong sulfide baths resulted in a morphological 
regression of lymphoid apparatus of rat larynx, which raises the 
question on the expediency of the use of these procedures in 
practical balneology.

Key words: pharynx, mucous membrane, lymphoid tissue, 
local immunity, balneal treatment
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