
Ǘ ȟȜȦșȤȔȦȧȤș ȘșȦȔȟȰȡȢ ȢȣȜȥȔȡȯ ȖȔȤȜȔȡȦȯ 
ȥȦȤȢșȡȜȓ Ȝ ȣȢȟȢȚșȡȜȓ ȦȢȟȥȦȢȝ ȞȜȬȞȜ ȫșȟȢȖșȞȔ [3, 
8], ȥȦȤȢșȡȜȓ șș ȥȦșȡȞȜ, Ȗ ȫȔȥȦȡȢȥȦȜ — ȠȯȬșȫȡȢȝ 
ȢȕȢȟȢȫȞȜ Ȝ ȤȔțȟȜȫȡȯȩ ȫȔȥȦșȝ ȥȨȜȡȞȦșȤȡȢȗȢ ȔȣȣȔ-
ȤȔȦȔ [2, 4, 5, 9, 10, 16]. ǣȘȡȔȞȢ ȢȦȥȧȦȥȦȖȧȲȦ ȘȢȥȦȢ-
ȖșȤȡȯș ȥȖșȘșȡȜȓ Ȣȕ ȔȡȔȦȢȠȢ-ȱȡȘȢȥȞȢȣȜȫșȥȞȜȩ 
ȢȥȢȕșȡȡȢȥȦȓȩ ȥȨȜȡȞȦșȤȢȖ ȦȢȟȥȦȢȝ ȞȜȬȞȜ ȫșȟȢȖș-
ȞȔ, ȜȠșȲȭȜșȥȓ ȘȔȡȡȯș ȨȤȔȗȠșȡȦȔȤȡȯ, ȢȥȖșȭȔȲȦ 
ȢȦȘșȟȰȡȯș ȖȢȣȤȢȥȯ ȣȤȢȕȟșȠȯ, ȡș ȥȜȥȦșȠȔȦȜțȜȤȢ-
ȖȔȡȯ [5, 12]. ǝțȧȫșȡȜȲ ȠȢȤȨȢȟȢȗȜȫșȥȞȜȩ ȢȥȢȕșȡ-
ȡȢȥȦșȝ ȥȨȜȡȞȦșȤȢȖ ȦȢȟȥȦȢȝ ȞȜȬȞȜ ȚȜȖȢȗȢ ȫșȟȢ-
ȖșȞȔ, ȧȥȦȔȡȢȖȟșȡȜȲ ȣȔȤȔȠșȦȤȢȖ șș ȡȢȤȠȔȟȰȡȢȝ 
ȱȡȘȢȥȞȢȣȜȫșȥȞȢȝ ȔȡȔȦȢȠȜȜ ȧȘșȟȓșȦȥȓ ȡșȘȢȥȦȔȦȢȫ-
ȡȢ ȖȡȜȠȔȡȜȓ [7, 13].

ǡȢȤȨȢȠșȦȤȜȫșȥȞȜș țȡȔȫșȡȜȓ ȔȡȔȦȢȠȜȫșȥȞȜȩ 
ȥȦȤȧȞȦȧȤ, ȣȢȟȧȫșȡȡȯș ȣȤȜ ȢȣȦȜȫșȥȞȢȝ ȞȢȟȢȡȢȥȞȢ-
ȣȜȜ (ǣǟǦ), ȣȤȜȕȟȜțȜȦșȟȰȡȯ, ȢȥȡȢȖȔȡȯ ȡȔ ȥȧȕȮșȞ-
ȦȜȖȡȢȠ ȖȢȥȣȤȜȓȦȜȜ ȜȥȥȟșȘȧșȠȯȩ ȢȕȤȔțȢȖȔȡȜȝ Ȝ 
ȤȧȫȡȢȠ Ȝȩ ȜțȠșȤșȡȜȜ. Ǘ ȦȢ Țș ȖȤșȠȓ, ȣȤȜ ȞȢȠȣȰȲ-
ȦșȤȡȢȝ ȦȢȠȢȗȤȔȨȜȜ (ǟǧ) (ȖȜȤȦȧȔȟȰȡȢȝ ȞȢȟȢȡȢ-
ȥȞȢȣȜȜ — ǗǟǦ) ȖȢțȠȢȚȡȢ ȣȢȟȧȫȜȦȰ ȕȢȟșș ȦȢȫȡȯș 
ȘȔȡȡȯș ȤȔțȟȜȫȡȯȩ ȔȡȔȦȢȠȜȫșȥȞȜȩ ȥȦȤȧȞȦȧȤ.

ǢȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȯȝ ȥȨȜȡȞȦșȤ (ǢǦǦ), 
ȜȟȜ ȥȨȜȡȞȦșȤ ǖȔȟȟȜ [2, 12, 15, 17], — ȖȡȧȦȤșȡ-
ȡȜȝ ȔȡȔȦȢȠȜȫșȥȞȜȝ ȥȨȜȡȞȦșȤ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, 
ȤȔȥȣȢȟȢȚșȡȡȯȝ Ȗ ȢȕȟȔȥȦȜ ȣșȤșȩȢȘȔ ȥȜȗȠȢȖȜȘȡȢȝ 

ȢȕȢȘȢȫȡȢȝ ȞȜȬȞȜ Ȗ ȡȜȥȩȢȘȓȭȧȲ ȡȔ ȧȤȢȖȡș ȡȔȤȧȚ-
ȡȢȝ ȗȧȕȯ ȗȤșȕȡȓ ȟșȖȢȝ ȣȢȘȖțȘȢȬȡȢȝ ȞȢȥȦȜ. Ǘ ȱȦȢȠ 
ȧȫȔȥȦȞș ȔȖȦȢȤȔȠȜ [2, 13, 14] Ȗ 100% ȥȟȧȫȔșȖ ȢȦȠș-
ȫșȡȢ ȥȧȚșȡȜș ȣȤȢȥȖșȦȔ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, ȢȣȜȥȔȡȢ 
ȞȤȧȗȢȖȢș ȥȞȢȣȟșȡȜș ȗȟȔȘȞȢȠȯȬșȫȡȯȩ ȱȟșȠșȡȦȢȖ, 
ȧȖșȟȜȫȜȖȔȲȭșș ȦȢȟȭȜȡȧ ȥȢȕȥȦȖșȡȡȢȝ ȠȯȬșȫȡȢȝ 
ȢȕȢȟȢȫȞȜ, ȫȦȢ ȣȢțȖȢȟȜȟȢ ȜȠ ȡȔțȖȔȦȰ ȱȦȧ ȫȔȥȦȰ ȦȢȟ-
ȥȦȢȝ ȞȜȬȞȜ ȠȯȬșȫȡȯȠ ȞȔȡȔȟȜȞȧȟȓȤȡȯȠ ȥȨȜȡȞ-
ȦșȤȢȠ [15]. ǧȢȟȭȜȡȔ ȪȜȤȞȧȟȓȤȡȢȗȢ ȠȯȬșȫȡȢȗȢ 
ȥȟȢȓ Ȗ ȢȕȟȔȥȦȜ ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ ȣșȤșȩȢȘȔ 
ȥȢȥȦȔȖȟȓșȦ ȢȦ 850±16 ȘȢ 1114±458 ȠȞȠ, ȫȦȢ Ȗ 
1,5–2,3 ȤȔțȔ ȕȢȟȰȬș, ȫșȠ ȘȢ Ȝ ȣȢȥȟș ȡșȗȢ [2, 16]. 
ǢșȦ șȘȜȡȢȗȢ ȠȡșȡȜȓ Ȣ ȣȤȜȤȢȘș ȘȔȡȡȢȗȢ ȥȨȜȡȞȦșȤȔ, 
ȕȢȟȰȬȜȡȥȦȖȢ ȔȖȦȢȤȢȖ ȥȫȜȦȔȲȦ șȗȢ ȨȧȡȞȪȜȢȡȔȟȰ-
ȡȯȠ [13–16], ȧȫȔȥȦȖȧȲȭȜȠ Ȗ ȤșȨȟșȞȥȔȩ, Ȣȕșȥȣș-
ȫȜȖȔȲȭȜȩ ȣșȤșȠșȭșȡȜș ȞȜȬșȫȡȢȗȢ ȥȢȘșȤȚȜȠȢȗȢ 
ȣȢ ȦȢȟȥȦȢȝ ȞȜȬȞș [17].

ǤȢȥȦȢȓȡȡȯȝ ȤȢȥȦ ȫȔȥȦȢȦȯ ȢȣȧȩȢȟșȖȯȩ ȣȢȤȔ-
ȚșȡȜȝ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, ȖȞȟȲȫȔȓ ȥȜȗȠȢȖȜȘȡȧȲ 
ȢȕȢȘȢȫȡȧȲ ȞȜȬȞȧ, țȢȡȯ ȟȢȞȔȟȜțȔȪȜȜ ȥȨȜȡȞȦșȤȢȖ, 
ȨȧȡȞȪȜȢȡȔȟȰȡȯș ȜțȠșȡșȡȜȓ ȥȢ ȥȦȢȤȢȡȯ ȥȨȜȡȞȦș-
ȤȢȖ ȥȜȗȠȢȖȜȘȡȢȝ ȞȜȬȞȜ, ȣȤȜȖȢȘȓȭȜș Ȟ ȡȔȤȧȬș-
ȡȜȲ ȱȖȔȞȧȔȦȢȤȡȢȝ ȨȧȡȞȪȜȜ șș, ȖȔȚȡȢȥȦȰ ȘȔȡȡȯȩ Ȣ 
ȦȢȣȢȗȤȔȨȜȜ ȥȨȜȡȞȦșȤȡȯȩ țȢȡ ȥȜȗȠȢȖȜȘȡȢȝ ȞȜȬȞȜ 
Șȟȓ ȩȜȤȧȤȗȜȫșȥȞȢȗȢ ȟșȫșȡȜȓ șș țȔȕȢȟșȖȔȡȜȝ ȢȕȢ-
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ơ ƛơƩƫƬƙƤƵƦƧƢ ƣƧƤƧƦƧƪƣƧƨơơ
ǟȔȨșȘȤȔ ȦȢȣȢȗȤȔȨȜȫșȥȞȢȝ ȔȡȔȦȢȠȜȜ Ȝ ȢȣșȤȔȦȜȖȡȢȝ ȩȜȤȧȤȗȜȜ (țȔȖ. — ȣȤȢȨ. ǧ. Ǥ. ǪȤȔȠȯȩ), ȞȔȨșȘȤȔ ȟȧȫșȖȢȝ ȘȜȔȗȡȢȥȦȜȞȜ 
(țȔȖ. — ȣȤȢȨ. ǳ. ǧ. ǝȗȡȔȦȰșȖ), ȞȔȨșȘȤȔ ȔȡȔȦȢȠȜȜ ȫșȟȢȖșȞȔ (țȔȖ. — ȣȤȢȨ. ǝ. Ǣ. ǤȧȦȔȟȢȖȔ), ǣȠȥȞȔȓ ȗȢȥȧȘȔȤȥȦȖșȡȡȔȓ ȠșȘȜȪȜȡ-
ȥȞȔȓ ȔȞȔȘșȠȜȓ ǡȜȡțȘȤȔȖȔ ǥȢȥȥȜȜ, ǟȟȜȡȜȫșȥȞȜȝ ȘȜȔȗȡȢȥȦȜȫșȥȞȜȝ ȪșȡȦȤ (ȗȟȔȖȖȤȔȫ — Ǣ. ǝ. ǣȤȟȢȖȔ), ȗ. ǣȠȥȞ

ƧǈǉƾƽƾǄƾǆǔ ǅǇǉǍǇǅƾǋǉǁǐƾǊǃǁƾ ǈǇǃƹǀƹǋƾǄǁ ǆǁǊǎǇƽǘǒƾ-ǊǁƼǅǇƻǁƽǆǇƼǇ cǍǁǆǃǋƾǉƹ (Ʀƪƪ) ǈǉǁ ǉƹǀǄǁǐǆǔǎ ǍǇǉǅƹǎ ǈǉǇǊƻƾǋƹ 
ǃǁǑǃǁ ƻ ǇƺǄƹǊǋǁ ǉƹǊǈǇǄǇƿƾǆǁǘ ǊǍǁǆǃǋƾǉƹ ǌ 32 ǈƹǏǁƾǆǋǇƻ ǇƺǇƾƼǇ ǈǇǄƹ ƻ ƻǇǀǉƹǊǋƾ Ǉǋ 20 Ǆƾǋ ƽǇ 71 ƼǇƽƹ (Ǌǉƾƽǆǁǂ ƻǇǀǉƹǊǋ — 
48,0±2,2 ƼǇƽƹ). ƧǏƾǆƾǆǔ ƽƾǆǊǁǋǇǅƾǋǉǁǐƾǊǃǁƾ ǈǇǃƹǀƹǋƾǄǁ Ʀƪƪ ǁ ǇǃǉǌƿƹǗǒǁǎ ǅǘƼǃǁǎ ǋǃƹǆƾǂ. ƨǇǃƹǀƹǆǔ ǈǉǁƿǁǀǆƾǆǆǔƾ ǅǇǉ-
ǍǇǄǇƼǁǐƾǊǃǁƾ ǇǊǇƺƾǆǆǇǊǋǁ ǆǁǊǎǇƽǘǒƾ-ǊǁƼǅǇƻǁƽǆǇƼǇ ǈƾǉƾǎǇƽƹ ǇƺǇƽǇǐǆǇǂ ǃǁǑǃǁ, ǇǈǉƾƽƾǄƾǆƹ ƻƾǄǁǐǁǆƹ ƽǁƹǅƾǋǉƹ ǋǇǄǊǋǇǂ 
ǃǁǑǃǁ ǆƹ ǌǉǇƻǆƾ ǊǍǁǆǃǋƾǉƹ. ƨǇǄǌǐƾǆǆǔƾ ƽƹǆǆǔƾ ǈǇƽǋƻƾǉƿƽƹǗǋ ƹǆƹǋǇǅǁǐƾǊǃǁǂ ǎƹǉƹǃǋƾǉ ǊǍǁǆǃǋƾǉǇƻ ǋǇǄǊǋǇǂ ǃǁǑǃǁ ǁ 
ǅǇƼǌǋ ǊǄǌƿǁǋǕ ǇǊǆǇƻǇǂ ƽǄǘ ǁǆǋƾǉǈǉƾǋƹǏǁǁ ǇǈǋǁǐƾǊǃǇǂ ǁ ƻǁǉǋǌƹǄǕǆǇǂ ǖǆƽǇǊǃǇǈǁǐƾǊǃǁǎ ǃƹǉǋǁǆ ǁ ǇǈǁǊƹǆǁǘ Ʀƪƪ ƽǄǘ ǈǉǁ-
ǅƾǆƾǆǁǘ ƻ ƽǁǍǍƾǉƾǆǏǁƹǄǕǆǇǂ ƽǁƹƼǆǇǊǋǁǃƾ ǁ ǈǉƾǏǁǀǁǇǆǆǇǂ ǎǁǉǌǉƼǁǁ ǉƹǀǄǁǐǆǔǎ ǀƹƺǇǄƾƻƹǆǁǂ ǋǇǄǊǋǇǂ ǃǁǑǃǁ.
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ǃǇǄǇǆǇǊǃǇǈǁǘ
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ȥȡȢȖȯȖȔȲȦ ȔȞȦȧȔȟȰȡȢȥȦȰ ȜțȧȫșȡȜȓ ȥȦȤȧȞȦȧȤȡȢ-
ȨȧȡȞȪȜȢȡȔȟȰȡȯȩ ȢȥȢȕșȡȡȢȥȦșȝ ǢǦǦ.

ǫșȟȰȲ ȡȔȥȦȢȓȭșȗȢ ȜȥȥȟșȘȢȖȔȡȜȓ ȓȖȜȟȢȥȰ 
ȥȤȔȖȡșȡȜș ȠȢȤȨȢȠșȦȤȜȫșȥȞȜȩ ȣȢȞȔțȔȦșȟșȝ 
ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ, ȣȢȟȧȫșȡȡȯȩ 
ȣȤȜ ǣǟǦ Ȝ ǗǟǦ, Șȟȓ ȜȡȦșȤȣȤșȦȔȪȜȜ ȔȡȔȦȢȠȢ-
ȱȡȘȢȥȞȢȣȜȫșȥȞȢȝ ȞȔȤȦȜȡȯ Ȝ ȜȥȣȢȟȰțȢȖȔȡȜȓ ȱȦȜȩ 
ȘȔȡȡȯȩ Ȗ ȘȜȨȨșȤșȡȪȜȔȟȰȡȢȝ ȘȜȔȗȡȢȥȦȜȞș Ȝ ȣȤș-
ȪȜțȜȢȡȡȢȝ ȩȜȤȧȤȗȜȜ ȤȔțȟȜȫȡȯȩ țȔȕȢȟșȖȔȡȜȝ ȦȢȟ-
ȥȦȢȝ ȞȜȬȞȜ.
ǡȔȦșȤȜ Ȕ ȟ  Ȝ  Ƞș Ȧ Ȣ Șȯ .  ǝȥȥȟșȘȢȖȔȡȜș ȢȥȡȢȖȔȡȢ ȡȔ ȘȔȡ-

ȡȯȩ ǣǟǦ Ȝ ǗǟǦ, ȖȯȣȢȟȡșȡȡȯȩ Ȗ ȱȡȘȢȥȞȢȣȜȫșȥȞȢȠ Ȝ ȟȧȫșȖȢȠ 
ȢȦȘșȟȔȩ ȘȜȔȗȡȢȥȦȜȫșȥȞȢȗȢ ȪșȡȦȤȔ ȧ 32 ȣȔȪȜșȡȦȢȖ ȢȕȢșȗȢ ȣȢȟȔ 
Ȗ ȖȢțȤȔȥȦș ȢȦ 20 ȟșȦ ȘȢ 71 ȗȢȘȔ, ȥȤșȘȡȜȝ ȖȢțȤȔȥȦ 48,0±2,2 ȗȢȘȔ, 
ȠșȘȜȔȡȔ — 50 ȟșȦ, ȖȢțȤȔȥȦ ȕȢȟȰȬȜȡȥȦȖȔ ȢȕȥȟșȘȢȖȔȡȡȯȩ — 55 
ȟșȦ (ȠȢȘȔ). ǦȦȔȡȘȔȤȦȡȢș ȢȦȞȟȢȡșȡȜș ȥȢȥȦȔȖȜȟȢ 12,7.
ǟȤȜȦșȤȜȓȠȜ ȖȞȟȲȫșȡȜȓ Ȗ ȜȥȥȟșȘȢȖȔȡȜș ȓȖȟȓȟȜȥȰ: ȡȔȟȜȫȜș 

ȣȢȞȔțȔȡȜȝ Ȟ ȣȤȢȖșȘșȡȜȲ ǣǟǦ Ȝ ǗǟǦ Ȗ ȖȜȘș ȚȔȟȢȕ ȡȔ ȘȜȥ-
ȨȧȡȞȪȜȲ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, ȘȢȕȤȢȖȢȟȰȡȢș ȜȡȨȢȤȠȜȤȢȖȔȡȡȢș 
ȥȢȗȟȔȥȜș ȣȔȪȜșȡȦȢȖ ȡȔ ȣȤȢȖșȘșȡȜș ȜȥȥȟșȘȢȖȔȡȜȓ, țȤșȟȯȝ Ȝ 
ȣȢȚȜȟȢȝ ȖȢțȤȔȥȦ ȕȢȟȰȡȯȩ, ȢȦȥȧȦȥȦȖȜș ȣȤȜțȡȔȞȢȖ ȢȤȗȔȡȜȫș-
ȥȞȜȩ Ȝ ȖȢȥȣȔȟȜȦșȟȰȡȯȩ țȔȕȢȟșȖȔȡȜȝ ȦȢȟȥȦȢȝ ȞȜȬȞȜ.
ǟȤȜȦșȤȜȓȠȜ ȜȥȞȟȲȫșȡȜȓ ȕȯȟȜ ȣșȤșȡșȥșȡȡȯș ȢȣșȤȔȦȜȖȡȯș 

ȖȠșȬȔȦșȟȰȥȦȖȔ ȡȔ ȥȜȗȠȢȖȜȘȡȢȝ ȞȜȬȞș, ȖȢȥȣȔȟȜȦșȟȰȡȯș țȔȕȢ-
ȟșȖȔȡȜȓ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, ȣȔȪȜșȡȦȯ ȲȡȢȬșȥȞȢȗȢ Ȝ ȥȦȔȤȫșȥȞȢȗȢ 
(ȠȢȟȢȚș 20 Ȝ ȥȦȔȤȬș 75 ȟșȦ) ȖȢțȤȔȥȦȔ. ǝȥȥȟșȘȢȖȔȡȜș ȢȘȢ-
ȕȤșȡȢ ȞȢȠȜȦșȦȢȠ ȣȢ ȱȦȜȞș ǣȠȥȞȢȝ ȗȢȥȧȘȔȤȥȦȖșȡȡȢȝ ȠșȘȜȪȜȡ-
ȥȞȢȝ ȔȞȔȘșȠȜȜ.
ǣǟǦ ȖȯȣȢȟȡșȡȔ 19 ȣȔȪȜșȡȦȔȠ (11 ȚșȡȭȜȡ Ȝ 8 ȠȧȚȫȜȡ, 

ȥȤșȘȡȜȝ ȖȢțȤȔȥȦ — 48,4±3,3 ȗȢȘȔ, ȠșȘȜȔȡȔ — 53 ȗȢȘȔ, ȠȢȘȔ — 
55 ȟșȦ, ȠȜȡȜȠȧȠ — 21 ȗȢȘ, ȠȔȞȥȜȠȧȠ — 71 ȗȢȘ, ȥȦȔȡȘȔȤȦȡȢș 
ȢȦȞȟȢȡșȡȜș 13,8).
ǗǟǦ ȖȯȣȢȟȡșȡȔ 13 ȣȔȪȜșȡȦȔȠ (11 ȚșȡȭȜȡ Ȝ 2 ȠȧȚȫȜȡ, 

ȥȤșȘȡȜȝ ȖȢțȤȔȥȦ — 47,3±3,3 ȗȢȘȔ, ȠșȘȜȔȡȔ — 49 ȟșȦ, ȠȢȘȔ — 
49 ȟșȦ, ȠȜȡȜȠȧȠ — 20 ȟșȦ, ȠȔȞȥȜȠȧȠ — 66 ȟșȦ, ȥȦȔȡȘȔȤȦȡȢș 
ȢȦȞȟȢȡșȡȜș 11,4) ȥ ȣȤȜȪșȟȰȡȯȠ ȣȢȜȥȞȢȠ ǢǦǦ ȡȔ ȢȥȡȢȖȔȡȜȜ 
ȦȜȣȜȫȡȢȝ ȟȢȞȔȟȜțȔȪȜȜ Ȝ ȤșȡȦȗșȡȢȟȢȗȜȫșȥȞȢȝ ȥșȠȜȢȦȜȞȜ ȥ 
ȣȢȥȟșȘȧȲȭȜȠ ȠȢȤȨȢȠșȦȤȜȫșȥȞȜȠ ȜȥȥȟșȘȢȖȔȡȜșȠ ȖȯȓȖȟșȡ-
ȡȯȩ ȔȡȔȦȢȠȜȫșȥȞȜȩ ȥȦȤȧȞȦȧȤ.

ǟȢȠȣȰȲȦșȤȡȧȲ ȦȢȠȢȗȤȔȨȜȲ ȢȥȧȭșȥȦȖȟȓȟȜ ȡȔ ȠȧȟȰȦȜ-
ȥȣȜȤȔȟȰȡȢȠ 64-ȥȤșțȢȖȢȠ ȞȢȠȣȰȲȦșȤȡȢȠ ȦȢȠȢȗȤȔȨș Toshiba 
Aqulion (ǴȣȢȡȜȓ). ǤȔȤȔȠșȦȤȯ ȥȞȔȡȜȤȢȖȔȡȜȓ: ȡȔȣȤȓȚșȡȜș 
120 ȞǗ, ȱȞȥȣȢțȜȪȜȓ 250–300 ȠǕȥ, ȦȢȟȭȜȡȔ ȥȤșțȔ 0,5 ȠȠ.
ǣǟǦ ȣȤȢȖȢȘȜȟȜ ȕșț ȣȤșȠșȘȜȞȔȪȜȜ Ȝ ȜȥȣȢȟȰțȢȖȔȡȜȓ ȥșȘȔ-

ȦȜȖȡȯȩ ȣȤșȣȔȤȔȦȢȖ, ȔȡȔȟȰȗșȦȜȞȢȖ ȜȟȜ ȥȣȔțȠȢȟȜȦȜȞȢȖ ȱȡȘȢ-
ȥȞȢȣȢȠ Olympus CF 40L (Olympus, ǴȣȢȡȜȓ) ȥ ȨȜȞȥȔȪȜșȝ 
ȜțȢȕȤȔȚșȡȜȓ ȥȨȜȡȞȦșȤȔ ǖȔȟȟȜ ȨȢȦȢȔȣȣȔȤȔȦȢȠ Olympus 
OM 1N (Olympus, ǴȣȢȡȜȓ) Ȝ ȖȜȘșȢȱȡȘȢȥȞȢȣȢȠ Olympus 
CF V70L (Olympus, ǴȣȢȡȜȓ) ȥ ȨȜȞȥȔȪȜșȝ ȜțȢȕȤȔȚșȡȜȓ ȥ 
ȣȢȠȢȭȰȲ ȣȤȢȗȤȔȠȠȯ Bechold ǧV 9.0 (Becholder Ihternational 
Ltd., ǧȔȝȖȔȡȰ). ǩȢȤȠȧ ȥȨȜȡȞȦșȤȔ ȢȣȤșȘșȟȓȟȜ ȣȢ ȔȡȔȟȢȗȜȜ ȥ 
ȗșȢȠșȦȤȜȫșȥȞȜȠȜ ȨȜȗȧȤȔȠȜ [11].
ǤȢȟȢȚșȡȜș ǢǦǦ ȣȤȜ ǣǟǦ ȧȥȦȔȡȔȖȟȜȖȔȟȜ ȣȢ ȡȔȟȜȫȜȲ 

ȖȜȘȜȠȢȗȢ ȥȧȚșȡȜȓ ȣȤȢȥȖșȦȔ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ ȥȜȗȠȢȖȜȘȡȢ-
ȡȜȥȩȢȘȓȭșȗȢ ȣșȤșȩȢȘȔ Ȝ ȖȜȘȜȠȢȝ ȣȤȢșȞȪȜȜ ȱȦȢȗȢ ȥȧȚșȡȜȓ 
ȡȔ ȣșȤșȘȡȲȲ ȕȤȲȬȡȧȲ ȥȦșȡȞȧ ȡȔ ȗȤȔȡȜȪș ȟșȖȯȩ ȣȔȩȢȖȢȝ Ȝ 
ȣȢȘȤșȕșȤȡȢȝ ȢȕȟȔȥȦșȝ ȣȢ linea spinarum Ȗ ȖȜȘș ȓȤȞȢ-ȞȤȔȥȡȢȗȢ 
ȥȖșȦȢȖȢȗȢ ȣȓȦȡȔ (ȦȤȔȡȥȜȟȟȲȠȜȡȔȪȜȓ ȱȡȘȢȥȞȢȣȔ).
ǤȤȜ ǗǟǦ ȜțȢȕȤȔȚșȡȜș ȔȡȔȦȢȠȜȫșȥȞȜȩ ȥȦȤȧȞȦȧȤ ȨȢȤȠȜ-

ȤȧșȦȥȓ Ȝț ȦȤșȩȠșȤȡȢȗȢ ȥȟșȣȞȔ ȞȜȬȞȜ, ȖȯȘșȟșȡȡȢȗȢ Ȝț ȢȞȤȧ-
ȚȔȲȭȜȩ ȠȓȗȞȜȩ ȦȞȔȡșȝ; Ȝț ȦȤșȩȠșȤȡȢȗȢ ȱȡȘȢȥȞȢȣȜȫșȥȞȢȗȢ 
ȢȞȡȔ, ȥȜȠȧȟȜȤȧȲȭșȗȢ ȜțȢȕȤȔȚșȡȜș, ȔȡȔȟȢȗȜȫȡȢș ǣǟǦ; Ȝț 
ȔȞȥȜȔȟȰȡȯȩ ȥȤșțȢȖ ȞȢȠȣȰȲȦșȤȡȢȝ ȦȢȠȢȗȤȔȨȜȜ; Ȝț ȨȤȢȡȦȔȟȰ-
ȡȢȝ Ȝ ȥȔȗȜȦȦȔȟȰȡȢȝ ȤșȞȢȡȥȦȤȧȞȪȜȝ ȥȤșțȢȖ ǟǧ (ȤȜȥ. 1). Ǘȥș 
ȘȔȡȡȯș ȜțȢȕȤȔȚșȡȜȓ ȥȖȓțȔȡȯ ȠșȚȘȧ ȥȢȕȢȝ ȜȡȥȦȤȧȠșȡȦȢȠ 
«ǤșȤșȞȤșȥȦ» («crosshair»), ȣȢțȖȢȟȓȲȭȜȠ ȖȯȕȤȔȦȰ ȜȡȦșȤșȥȧ-
ȲȭȧȲ ȢȕȟȔȥȦȰ ȡȔ ȢȘȡȢȠ Ȝț ȜțȢȕȤȔȚșȡȜȝ Ȝ ȧȖȜȘșȦȰ șș ȤȔȥȣȢ-
ȟȢȚșȡȜș ȡȔ ȘȤȧȗȜȩ ȤșȞȢȡȥȦȤȧȞȪȜȓȩ. ǲȦȜȩ ȘȔȡȡȯȩ ȘȢȥȦȔȦȢȫȡȢ 
Șȟȓ ȧȦȢȫȡșȡȜȓ ȤȔȥȣȢȟȢȚșȡȜȓ ȟȲȕȢȝ ȦȢȫȞȜ ȦșȟȔ ȫșȟȢȖșȞȔ ȜȟȜ 
ȜȡȦșȤșȥȧȲȭșȗȢ ȔȡȔȦȢȠȜȫșȥȞȢȗȢ ȢȕȤȔțȢȖȔȡȜȓ [7].
ǤȢȟȢȚșȡȜș ǢǦǦ ȣȤȜ ǗǟǦ ȢȣȤșȘșȟȓȟȜ ȞȔȞ ȢȕȟȔȥȦȰ ȣșȤș-

ȩȢȘȔ ȥȜȗȠȢȖȜȘȡȢȝ ȞȜȬȞȜ Ȗ ȡȜȥȩȢȘȓȭȧȲ ȡȔ ȧȤȢȖȡș ȡȔȤȧȚȡȢȝ 
ȗȧȕȯ ȣȢȘȖțȘȢȬȡȢȗȢ ȗȤșȕȡȓ ȟșȖȢȝ ȣȢȘȖțȘȢȬȡȢȝ ȞȢȥȦȜ.
ǩȢȤȠȧ ȣȤȢȥȖșȦȔ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ ȥȨȜȡȞȦșȤȔ ȧȥȦȔȡȔȖȟȜ-

ȖȔȟȜ ȣȢ ȔȡȔȟȢȗȜȜ ȥ ȗșȢȠșȦȤȜȫșȥȞȜȠȜ ȨȜȗȧȤȔȠȜ, ȣȤȜ ǣǟǦ 
ȜțȠșȤȓȟȜ ȘȟȜȡȧ ȥȦȢȤȢȡ (ȦȤșȧȗȢȟȰȡȔȓ ȨȢȤȠȔ), ȘȟȜȡȧ ȕȢȟȰȬȢȝ 
Ȝ ȠȔȟȢȝ ȢȥȜ (ȢȖȔȟȰȡȔȓ ȨȢȤȠȔ), ȖȡșȬȡȜȝ Ȝ ȖȡȧȦȤșȡȡȜȝ ȘȜȔ-
ȠșȦȤ (ȞȢȟȰȪșȖȜȘȡȔȓ ȨȢȤȠȔ) ȥ ȧȫȒȦȢȠ ȧȖșȟȜȫșȡȜȓ ȢȣȦȜȫș-
ȥȞȢȝ ȥȜȥȦșȠȯ ȱȡȘȢȥȞȢȣȔ [11]. ǤȟȢȭȔȘȰ ȣȤȢȥȖșȦȔ ȞȜȬȞȜ ȣȤȜ 
ȦȤșȧȗȢȟȰȡȢȝ șȗȢ ȨȢȤȠș ȣȤȜ ǣǟǦ ȢȣȤșȘșȟȓȟȜ ȣȢ ȨȢȤȠȧȟș 

ǘșȤȢȡȔ, ȣȤȜ ȞȢȟȰȪșȖȜȘȡȢȝ ȨȢȤȠș — ȣȢ ȨȢȤȠȧȟș: 
S=�/4×(D2ïd2), ȗȘș D — ȖȡșȬȡȜȝ ȘȜȔȠșȦȤ, d — 
ȖȡȧȦȤșȡȡȜȝ ȘȜȔȠșȦȤ; ȣȤȜ ȢȖȔȟȰȡȢȝ ȨȢȤȠș — ȣȢ 
ȨȢȤȠȧȟș Șȟȓ ȣȟȢȭȔȘȜ ȱȟȟȜȣȥȔ: S=�×a×b, ȗȘș 
a — ȘȟȜȡȔ ȕȢȟȰȬșȝ ȣȢȟȧȢȥȜ ȱȟȟȜȣȥȔ, b — ȘȟȜȡȔ 
ȠșȡȰȬșȝ ȣȢȟȧȢȥȜ ȱȟȟȜȣȥȔ.
ǕȟȗȢȤȜȦȠ ȜțȧȫșȡȜȓ ȜȥȥȟșȘȧșȠȢȝ ȢȕȟȔȥȦȜ ȣȤȜ 

ǗǟǦ ȖȞȟȲȫȔȟ: ȢȣȤșȘșȟșȡȜș ȦȢȣȢȗȤȔȨȜȜ ȥȨȜȡȞȦș-
ȤȔ; ȘȟȜȡȯ ȥȦȢȤȢȡ; ȘȜȔȠșȦȤȔ ȣȤȢȥȖșȦȔ Ȗ ȢȕȟȔȥȦȜ 
ȥȨȜȡȞȦșȤȔ; ȣȟȢȦȡȢȥȦȡȯȩ ȩȔȤȔȞȦșȤȜȥȦȜȞ ȦȞȔȡșȝ, 
ȨȢȤȠȜȤȧȲȭȜȩ ȥȨȜȡȞȦșȤ, Ȝ ȢȞȤȧȚȔȲȭȜȩ Ƞȓȗ-
ȞȜȩ ȦȞȔȡșȝ [Ȗ șȘȜȡȜȪȔȩ ǪȔȧȡȥȨȜȟȘȔ (Haunsfield 
units — HU)].

ǥȜȥ. 1. ǗȜȤȦȧȔȟȰȡȔȓ ȞȢȟȢȡȢȥȞȢȣȜȓ.
Ǖ — ȥȟșȣȢȞ ȥȜȗȠȢȖȜȘȡȢȝ ȞȜȬȞȜ; B — ȱȡȘȢ-
ȥȞȢȣȜȫșȥȞȢș ȢȞȡȢ ȥ ȜțȢȕȤȔȚșȡȜșȠ ȡȜȥȩȢȘȓȭș-
ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ; Ǧ, D, E — ȥȔȗȜȦȦȔȟȰ-
ȡȯȝ, ȨȤȢȡȦȔȟȰȡȯȝ Ȝ ȔȞȥȜȔȟȰȡȯȝ ȥȤșțȯ ȥ ȜțȠș-
ȤșȡȜșȠ ȞȢȟȜȫșȥȦȖșȡȡȯȩ ȣȢȞȔțȔȦșȟșȝ ȡȜȥȩȢȘȓȭș-
ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ
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ǦȦȔȦȜȥȦȜȫșȥȞȧȲ ȢȕȤȔȕȢȦȞȧ ȣȢȟȧȫșȡȡȯȩ ȘȔȡȡȯȩ ȣȤȢȖȢȘȜȟȜ 
ȥ ȣȢȠȢȭȰȲ ȣȤȢȗȤȔȠȠ SPSS 13 Ȝ Microsoft Excel Șȟȓ Windows.
ǣȪșȡȞȧ ȦȜȣȜȫȡȢȥȦȜ Ȝ ȖȔȤȜȔȕșȟȰȡȢȥȦȜ ȞȢȟȜȫșȥȦȖșȡȡȯȩ 

ȖșȟȜȫȜȡ ȣȤȢȖȢȘȜȟȜ, ȢȣȤșȘșȟȓȓ ȥȤșȘȡșș ȔȤȜȨȠșȦȜȫșȥȞȢș (x–), 
ȥȤșȘȡșș ȞȖȔȘȤȔȦȜȫșȥȞȢș ȢȦȞȟȢȡșȡȜș (Ʊ), ȥȤșȘȡȲȲ ȢȬȜȕȞȧ 
ȥȤșȘȡșȗȢ ȔȤȜȨȠșȦȜȫșȥȞȢȗȢ (sx–), ȠșȘȜȔȡȧ (ǡș), ȠȢȘȧ (ǡȢ). 
ǜȡȔȫȜȠȢȥȦȰ ȤȔțȟȜȫȜȝ ȠșȚȘȧ ȞȢȟȜȫșȥȦȖșȡȡȯȠȜ ȣȤȜțȡȔȞȔȠȜ 
Ȗ ȘȖȧȩ ȡș ȥȖȓțȔȡȡȯȩ ȗȤȧȣȣȔȩ ȡȔȕȟȲȘșȡȜȝ ȢȪșȡȜȖȔȟȜ ȥ ȣȢȠȢ-
ȭȰȲ ȞȤȜȦșȤȜȓ ǗȜȟȞȢȞȥȢȡȔ—ǡȔȡȡȔ—ǨȜȦȡȜ. ǟȤȜȦȜȫșȥȞȜȝ 
ȧȤȢȖșȡȰ țȡȔȫȜȠȢȥȦȜ (P) ȣȤȜ ȣȤȢȖșȤȞș ȥȦȔȦȜȥȦȜȫșȥȞȜȩ ȗȜȣȢȦșț 
Ȗ ȘȔȡȡȢȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȣȤȜȡȜȠȔȟȜ ȤȔȖȡȯȠ 0,05.

ǥș ț ȧ ȟ Ȱ Ȧ Ȕ Ȧȯ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ .  Ǘ ȢȕȟȔȥȦȜ 
ǢǦǦ ȫȔȭș ȘȤȧȗȜȩ ȖȯȓȖȟșȡȔ ȦȤșȧȗȢȟȰȡȔȓ ȨȢȤȠȔ 
ȣȤȢȥȖșȦȔ ȞȜȬȞȜ — Ȗ 14 ȥȟȧȫȔȓȩ (43,8%), ȧ 10 Țșȡ-
ȭȜȡ Ȝ 4 ȠȧȚȫȜȡ; ȢȖȔȟȰȡȔȓ ȨȢȤȠȔ — Ȗ 9 ȥȟȧȫȔȓȩ 
(28,1%), ȧ 7 ȚșȡȭȜȡ Ȝ 2 ȠȧȚȫȜȡ, ȞȢȟȰȪșȖȜȘȡȔȓ 
ȨȢȤȠȔ — Ȗ 6 ȥȟȧȫȔȓȩ (28,1%), ȧ 5 ȚșȡȭȜȡ Ȝ 
4 ȠȧȚȫȜȡ (ȤȜȥ. 2).

ǜȡȔȫșȡȜȓ ȠȢȤȨȢȠșȦȤȜȫșȥȞȜȩ ȣȢȞȔțȔȦș-
ȟșȝ ǢǦǦ ȣȤȜ ȞȢȟȢȡȢȥȞȢȣȜȜ ȕȯȟȜ ȥȟșȘȧȲȭȜȠȜ. 

ǦȤșȘȡȜș țȡȔȫșȡȜȓ ȘȟȜȡȯ ȥȦȢȤȢȡ Ȝ ȣȟȢȭȔȘȜ ǢǦǦ 
ȦȤșȧȗȢȟȰȡȢȝ ȨȢȤȠȯ ȣȤȜ ǣǟǦ ȕȯȟȜ ȕȢȟȰȬș ȦȔȞȢ-
Ȗȯȩ ȣȤȜ ǗǟǦ (ȦȔȕȟȜȪȔ).

ǤȤȜ ȢȪșȡȞș țȡȔȫȜȠȢȥȦȜ ȤȔțȟȜȫȜȝ ȠșȚȘȧ ȞȢȟȜ-
ȫșȥȦȖșȡȡȯȠȜ ȣȤȜțȡȔȞȔȠȜ Ȗ ȘȖȧȩ ȗȤȧȣȣȔȩ ȡȔȕȟȲ-
ȘșȡȜȝ ȣȢ ȞȤȜȦșȤȜȲ ǗȜȟȞȢȞȥȢȡȔ—ǡȔȡȡȔ—ǨȜȦȡȜ 
ȱȠȣȜȤȜȫșȥȞȢș țȡȔȫșȡȜș UȱȠȣ Șȟȓ ȘȟȜȡ ȥȦȢȤȢȡ ȦȤș-
ȧȗȢȟȰȡȢȝ ȨȢȤȠȯ ǢǦǦ ȣȤȜ ǣǟǦ Ȝ ǗǟǦ ȡȔȩȢȘȜȦȥȓ 
Ȗ țȢȡș ȡșȢȣȤșȘșȟșȡȡȢȥȦȜ (UȱȠȣ=4; UȞȤȜȦ=3, P<0,01; 
UȞȤȜȦ=7, P<0,05), Ȧ. ș. ȤȔțȟȜȫȜȓ ȕȯȟȜ țȡȔȫȜȠȯ.

ǲȠȣȜȤȜȫșȥȞȢș țȡȔȫșȡȜș (UȱȠȣ) Șȟȓ ȣȟȢȭȔȘșȝ 
ȦȤșȧȗȢȟȰȡȢȝ ȨȢȤȠȯ ǢǦǦ ȣȤȜ ǣǟǦ Ȝ ǗǟǦ ȡȔȩȢ-
ȘȜȦȥȓ Ȗ țȢȡș ȡșțȡȔȫȜȠȢȥȦȜ (UȱȠȣ=10, UȞȤȜȦ=3, 
P<0,01; UȞȤ=7, P<0,05), ȤȔțȟȜȫȜȓ ȠșȚȘȧ ȣȟȢȭȔ-
ȘȓȠȜ ǢǦǦ ȣȤȜ șȗȢ ȦȤșȧȗȢȟȰȡȢȝ ȨȢȤȠș ȡș țȡȔȫȜ-
Ƞȯ. ǲȠȣȜȤȜȫșȥȞȢș țȡȔȫșȡȜș (UȱȠȣ) Șȟȓ ȣȟȢȦȡȢȥȦȜ 
ȥȞȟȔȘȞȜ, ȨȢȤȠȜȤȧȲȭșȝ ȢȕȟȔȥȦȰ ǢǦǦ Ȝ ȢȞȤȧȚȔȲ-
ȭȜȩ ȦȞȔȡșȝ, ȣȤȜ ȦȤșȧȗȢȟȰȡȢȝ ȨȢȤȠș ȡȔȩȢȘȜȦȥȓ Ȗ 
țȢȡș țȡȔȫȜȠȢȥȦȜ (UȱȠȣ=0; UȞȤ=1, P<0,05).

ǥȜȥ. 2. ǲȡȘȢȥȞȢȣȜȫșȥȞȜș ȨȢȤȠȯ ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ: ȦȤșȧȗȢȟȰȡȔȓ (Ȕ), ȢȖȔȟȰȡȔȓ (ȕ), ȞȢȟȰȪșȖȜȘȡȔȓ (Ȗ)

ƹ ƺ ƻ

ǡȢȤȨȢȠșȦȤȜȫșȥȞȜș ȣȢȞȔțȔȦșȟȜ ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ ȣȤȜ ȞȢȟȢȡȢȥȞȢȣȜȜ (x–±sx–)

ǝȥȥȟșȘȢȖȔȡȡȯȝ ȣȢȞȔțȔȦșȟȰ

ǩȢȤȠȔ ȥȨȜȡȞȦșȤȔ

ǧȤșȧȗȢȟȰȡȔȓ ǣȖȔȟȰȡȔȓ ǟȢȟȰȪșȖȜȘȡȔȓ

ǣǟǦ (n=10) ǗǟǦ (n=4) ǣǟǦ (n=5) ǗǟǦ (n=4) ǣǟǦ (n=4) ǗǟǦ (n=5)

ǙȟȜȡȔ ȥȦȢȤȢȡȯ, ȠȠ:
l1 17±3 7,5±0,7 – – – –
l2 16,8±2,1 5,3±0,4 – – – –
l3 15,0±2,2 4,7±0,5 – – – –

ǙȟȜȡȔ Ȣȥșȝ, ȠȠ: – – – – – –
ȕȢȟȰȬȢȝ – – 18,5±2,3 5,1±0,5 – –
ȠȔȟȢȝ – – 10,2±2,9 4,9±0,6 – –

ǙȜȔȠșȦȤ, ȠȠ: – – – – – –
ȖȡșȬȡȜȝ – – – – 25±4 5,8±1,2
ȖȡȧȦȤșȡȡȜȝ – – – – 11,3±2,7 5,3±1,3

ǤȟȢȭȔȘȰ ȣȢȖșȤȩȡȢȥȦȜ, ȠȠ2 130±39 150±106 158±64 177±34 417±211 166±68
ǤȟȢȦȡȢȥȦȰ ȥȞȟȔȘȞȜ Ȗ ȢȕȟȔȥȦȜ 
ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ ȥȨȜȡȞȦșȤȔ, ǢU

– 27±7 – 12±11 – 32±6

ǤȟȢȦȡȢȥȦȰ ȢȞȤȧȚȔȲȭȜȩ ȦȞȔȡșȝ, ǢU – 107±1,3 – 108±7 – 102±6

ǤȤȜȠșȫ Ȕ ȡȜ ș . ǣǟǦ — ȢȣȦȜȫșȥȞȔȓ ȞȢȟȢȡȢȥȞȢȣȜȓ; ǗǟǦ — ȖȜȤȦȧȔȟȰȡȔȓ ȞȢȟȢȡȢȥȞȢȣȜȓ; ǢU — șȘȜȡȜȪȯ ǪȔȧȡȥȨȜȟȘȔ.
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ǦȤșȘȡȜș țȡȔȫșȡȜȓ ȘȟȜȡȯ ȕȢȟȰȬȢȝ ȢȥȜ, ȠȔȟȢȝ 
ȢȥȜ Ȝ ȣȟȢȭȔȘȜ ȣȤȜ ȢȖȔȟȰȡȢȝ ȨȢȤȠș ǢǦǦ ȣȤȜ ǣǟǦ 
ȕȯȟȜ ȕȢȟȰȬș ȦȔȞȢȖȯȩ ȣȤȜ ǗǟǦ (ȥȠ. ȦȔȕȟȜȪȧ). 
ǥȔțȟȜȫȜȓ ȠșȚȘȧ ȘȟȜȡȢȝ ȕȢȟȰȬȜȩ Ȣȥșȝ ǢǦǦ Ȝ șȗȢ 
ȣȟȢȭȔȘȓȠȜ ȣȤȜ șȗȢ ȢȖȔȟȰȡȢȝ ȨȢȤȠș, ȣȢȟȧȫșȡȡȯș 
ȣȤȜ ǣǟǦ Ȝ ǗǟǦ, ȕȯȟȜ ȡș țȡȔȫȜȠȯ.

ǲȠȣȜȤȜȫșȥȞȢș țȡȔȫșȡȜș (UȱȠȣ) Șȟȓ ȣȟȢȦȡȢȥȦȜ 
ȥȞȟȔȘȞȜ, ȨȢȤȠȜȤȧȲȭșȝ ȢȕȟȔȥȦȰ ǢǦǦ Ȝ ȢȞȤȧȚȔȲ-
ȭȜȠȜ ȦȞȔȡȓȠȜ ȣȤȜ ȢȖȔȟȰȡȢȝ șȗȢ ȨȢȤȠș, ȡȔȩȢȘȜȦȥȓ 
Ȗ țȢȡș țȡȔȫȜȠȢȥȦȜ (UȱȠȣ=0; UȞȤȜȦ=1, P<0,05).

ǦȤșȘȡȜș țȡȔȫșȡȜȓ ȖȡșȬȡșȗȢ, ȖȡȧȦȤșȡȡșȗȢ ȘȜȔ-
ȠșȦȤȔ Ȝ ȣȟȢȭȔȘȜ ǢǦǦ ȞȢȟȰȪșȖȜȘȡȢȝ ȨȢȤȠȯ ȣȤȜ 
ǣǟǦ ȕȯȟȜ ȕȢȟȰȬș ȦȔȞȢȖȯȩ ȣȤȜ ǗǟǦ (ȥȠ. ȦȔȕȟȜ-
Ȫȧ).

ǲȠȣȜȤȜȫșȥȞȢș țȡȔȫșȡȜș Șȟȓ ȣȟȢȦȡȢȥȦȜ ȥȞȟȔȘ-
ȞȜ, ȨȢȤȠȜȤȧȲȭșȝ ȢȕȟȔȥȦȰ ǢǦǦ Ȝ ȢȞȤȧȚȔȲȭȜȩ 
ȦȞȔȡșȝ ȣȤȜ șȗȢ ȞȢȟȰȪșȖȜȘȡȢȝ ȨȢȤȠș, ȡȔȩȢȘȜȦȥȓ Ȗ 
țȢȡș țȡȔȫȜȠȢȥȦȜ (UȱȠȣ=0; UȞȤȜȦ=1, 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 . 
ǢǦǦ ȓȖȟȓșȦȥȓ ȢȘȡȢȝ Ȝț ȡșȘȢȥȦȔȦȢȫȡȢ Ȝțȧȫșȡȡȯȩ 
ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȯȩ țȢȡ ȥȨȜȡȞȦșȤȡȢȗȢ 
ȔȣȣȔȤȔȦȔ ȦȢȟȥȦȢȝ ȞȜȬȞȜ — ȧțȟȢȖȯȩ ȣȧȡȞȦȢȖ 
ȞȜȬșȫȡȢȗȢ ȦȤȔȞȦȔ.

Ǘ ȘȔȡȡȢȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȖȣșȤȖȯș ȣȤȜ ǣǟǦ Ȝ 
ǗǟǦ ȧȥȦȔȡȢȖȟșȡȯ ȣȤȜȚȜțȡșȡȡȯș ȠȢȤȨȢȠșȦȤȜȫș-
ȥȞȜș ȣȢȞȔțȔȦșȟȜ ǢǦǦ ȣȤȜ ȤȔțȟȜȫȡȯȩ ȨȢȤȠȔȩ ȣȤȢ-
ȥȖșȦȔ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ șȗȢ ȤȔȥȣȢȟȢȚșȡȜȓ [ȘȟȜȡȔ 
ȥȦȢȤȢȡ, ȘȟȜȡȔ Ȣȥșȝ (ȬȜȤȜȡȔ), ȖșȟȜȫȜȡȔ ȘȜȔȠșȦȤȢȖ, 
ȣȟȢȭȔȘȰ; ȣȟȢȦȡȢȥȦȡȯș ȩȔȤȔȞȦșȤȜȥȦȜȞȜ ȦȞȔȡșȝ Ȗ 
ȢȕȟȔȥȦȜ ȥȨȜȡȞȦșȤȔ].

ǜȡȔȫșȡȜș ȠȢȤȨȢȠșȦȤȜȫșȥȞȜȩ ȣȢȞȔțȔȦșȟșȝ 
ǢǦǦ ȣȤȜ ǣǟǦ ȣȢ ȔȕȥȢȟȲȦȡȯȠ țȡȔȫșȡȜȓȠ ȕȢȟȰ-
Ȭș, ȫșȠ ȣȤȜ ǗǟǦ: ȘȟȜȡȔ ȥȦȢȤȢȡ ȣȤȜ ȦȤșȧȗȢȟȰȡȢȝ 
ȨȢȤȠș ȣȤȢȥȖșȦȔ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ ȤȔȥȣȢȟȢȚșȡȜȓ 
ǢǦǦ ȣȤȜ ǗǟǦ ȥȢȥȦȔȖȜȟȔ 42,8% ȢȦ ȦȔȞȢȖȢȝ ȣȤȜ 
ǣǟǦ, ȘȟȜȡȔ ȕȢȟȰȬȢȝ ȢȥȜ ȣȤȜ ȢȖȔȟȰȡȢȝ ȨȢȤȠș 
ǦǢǦ ȣȤȜ ǗǟǦ — 27,6% ȢȦ ȧȥȦȔȡȢȖȟșȡȡȢȝ ȣȤȜ 
ǣǟǦ, ȖȡșȬȡȜȝ ȘȜȔȠșȦȤ Șȟȓ ȞȢȟȰȪșȖȜȘȡȢȝ ȨȢȤȠȯ 
ǦǢǦ ȣȤȜ ǗǟǦ ȥȢȥȦȔȖȜȟ 22,9% ȢȦ ȢȣȤșȘșȟșȡȡȢȝ 
ȣȤȜ ǣǟǦ.

ǥȔțȟȜȫȜȓ Ȗ țȡȔȫșȡȜȓȩ ȠȢȗȧȦ ȕȯȦȰ ȢȕȮȓȥȡșȡȯ 
ȤȔțȡȢȝ ȦșȩȡȢȟȢȗȜșȝ ȣȤȢȖșȘșȡȜȓ ȜțȠșȤșȡȜȝ ȣȤȜ 
ǣǟǦ Ȝ ǗǟǦ. ǧȔȞ, ȣȤȜ ǣǟǦ ȘȟȜȦșȟȰȡȢȥȦȰ ȜȥȥȟșȘȢ-
ȖȔȡȜȓ ȥȢȥȦȔȖȟȓșȦ ȢȦ 10 ȘȢ 20 ȠȜȡ, ȥȢȢȦȖșȦȥȦȖșȡȡȢ 
ȖȖȢȘȜȦȥȓ ȕòȟȰȬșș ȞȢȟȜȫșȥȦȖȢ ȖȢțȘȧȩȔ, ȢȦȠșȫȔșȦȥȓ 
ȕòȟȰȬșș ȤȔȥȦȓȚșȡȜș ȥȦșȡȢȞ ȞȜȬȞȜ; ȜțȠșȤșȡȜș 
ȠȢȤȨȢȠșȦȤȜȫșȥȞȜȩ ȣȢȞȔțȔȦșȟșȝ ȖȯȣȢȟȡȓȟȢȥȰ ȥ 
ȧȫșȦȢȠ ȧȖșȟȜȫșȡȜȓ ȢȣȦȜȫșȥȞȢȝ ȥȜȥȦșȠȯ ȱȡȘȢ-
ȥȞȢȣȔ. ǤȤȜ ǗǟǦ ȘȟȜȦșȟȰȡȢȥȦȰ ȜȥȥȟșȘȢȖȔȡȜȓ ȡș 
ȣȤșȖȯȬȔșȦ 5 ȠȜȡ, ȖȢțȘȧȩȔ ȖȖȢȘȜȦȥȓ ȠșȡȰȬș, ȜțȠș-
ȤșȡȜȓ ȣȤȢȖȢȘȓȦȥȓ Ȗ ȣȢȟȧȔȖȦȢȠȔȦȜȫșȥȞȢȠ ȤșȚȜȠș 
ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȞȢȠȣȰȲȦșȤȡȢȗȢ ȣȤȢȗȤȔȠȠȡȢȗȢ 
ȢȕșȥȣșȫșȡȜȓ ǟǧ.

ǥȔțȘșȟȓȓ ȦȢȫȞȧ țȤșȡȜȓ ȡȔ ȔȡȔȦȢȠȜȫșȥȞȧȲ ȣȤȜ-
ȤȢȘȧ ȥȨȜȡȞȦșȤȢȖ ȦȢȟȥȦȢȝ ȞȜȬȞȜ, Ȗ ȦȢȠ ȫȜȥȟș 

ǢǦǦ, ȘȢȟȚȡȯ ȢȦȠșȦȜȦȰ, ȫȦȢ ȢȣȜȥȔȡȜș ǢǦǦ Ȗ ȖȜȘș 
ȥȟșȣȢȗȢ ȞȔȤȠȔȡȔ ȥ ȧȣȟȢȭșȡȡȯȠȜ ȪȜȤȞȧȟȓȤȡȯȠȜ 
ȥȞȟȔȘȞȔȠȜ Ǘ. ǩ. ǖȔȝȦȜȡȗșȤȢȠ Ȝ Ǖ. Ǘ. ǕȞȥșȡșȡȞȢ 
[2] ȕȯȟȢ ȥȖȓțȔȡȢ, ȣȢ-ȖȜȘȜȠȢȠȧ, ȥ ȖȯȣȢȟȡșȡȜșȠ 
ȢȥȠȢȦȤȔ țȢȡȯ ȥȨȜȡȞȦșȤȔ ȡȔ ȢȣȦȜȫșȥȞȢȠ ȱȡȘȢȥȞȢ-
ȣș ȕșț ȧȫșȦȔ ȣȢȟȢȚșȡȜȓ ȣȔȪȜșȡȦȔ [6] Ȝ ȨȢȤȠȯ 
ȥȨȜȡȞȦșȤȔ [1].

Ǘ ȡȔȥȦȢȓȭșș ȖȤșȠȓ ȡșȦ șȘȜȡȢȝ ȦȢȫȞȜ țȤșȡȜȓ ȡȔ 
ȣȤȜȤȢȘȧ ȥȨȜȡȞȦșȤȢȖ ȦȢȟȥȦȢȝ ȞȜȬȞȜ. ǣȘȡȜ Ȝȥȥȟș-
ȘȢȖȔȦșȟȜ ȥȫȜȦȔȲȦ Ȝȩ ȨȧȡȞȪȜȢȡȔȟȰȡȯȠȜ [13–17], 
ȘȤȧȗȜș — ȔȡȔȦȢȠȜȫșȥȞȜȠȜ ȢȕȤȔțȢȖȔȡȜȓȠȜ [2, 4, 
5, 9, 10]. ǤȢȟȧȫșȡȡȯș Ȗ ȡȔȥȦȢȓȭșȠ ȜȥȥȟșȘȢȖȔȡȜȜ 
ȘȔȡȡȯș Ȣ ȣȟȢȦȡȢȥȦȡȯȩ ȩȔȤȔȞȦșȤȜȥȦȜȞȔȩ ȥȦșȡ-
ȞȜ ȦȢȟȥȦȢȝ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ ȥȨȜȡȞȦșȤȡȯȩ Ȝ 
ȢȞȢȟȢȥȨȜȡȞȦșȤȡȯȩ țȢȡ ȡȜȥȩȢȘȓȭș-ȥȜȗȠȢȖȜȘȡȢȗȢ 
ȣșȤșȩȢȘȔ ȣȢȘȦȖșȤȚȘȔȲȦ ȔȡȔȦȢȠȜȫșȥȞȧȲ ȣȤȜȤȢȘȧ 
ȥȨȜȡȞȦșȤȢȖ ȦȢȟȥȦȢȝ ȞȜȬȞȜ.

ǣȣȤșȘșȟșȡȡȯș Ȗ ȡȔȥȦȢȓȭșȠ ȜȥȥȟșȘȢȖȔȡȜȜ 
ȠȢȤȨȢȠșȦȤȜȫșȥȞȜș ȣȢȞȔțȔȦșȟȜ ǢǦǦ ȧȦȢȫȡȓȲȦ 
ȜȠșȲȭȜșȥȓ ȥȖșȘșȡȜȓ, Ȕ Șȟȓ ȤȔțȟȜȫȡȯȩ ȨȢȤȠ ȣȤȢ-
ȥȖșȦȔ ȞȜȬȞȜ Ȗ ȢȕȟȔȥȦȜ ȤȔȥȣȢȟȢȚșȡȜȓ ȥȨȜȡȞȦșȤȔ 
ȓȖȟȓȲȦȥȓ ȖȣșȤȖȯș ȖȯȓȖȟșȡȡȯȠȜ. Ǚȟȓ ȢȣȜȥȔȡȜȓ Ȝ 
ȜȡȦșȤȣȤșȦȔȪȜȜ ȔȡȔȦȢȠȢ-ȱȡȘȢȥȞȢȣȜȫșȥȞȢȝ ȞȔȤȦȜ-
ȡȯ ǢǦǦ Ȝ ȣȢȥȟșȘȧȲȭșȗȢ ȣȤȜȠșȡșȡȜȓ Ȗ ȘȜȨȨș-
ȤșȡȪȜȔȟȰȡȢȝ ȘȜȔȗȡȢȥȦȜȞș Ȝ ȣȤșȪȜțȜȢȡȡȢȝ ȩȜȤȧȤ-
ȗȜȜ ȤȔțȟȜȫȡȯȩ țȔȕȢȟșȖȔȡȜȝ ȦȢȟȥȦȢȝ ȞȜȬȞȜ ȠȢȗȧȦ 
ȕȯȦȰ ȜȥȣȢȟȰțȢȖȔȡȯ ȣȢȟȧȫșȡȡȯș ȡȔȠȜ ȣȢȞȔțȔȦșȟȜ 
ȣȤȜ ȦȤșȧȗȢȟȰȡȢȝ Ȝ ȞȢȟȰȪșȖȜȘȡȢȝ ȨȢȤȠȔȩ ȣȤȢȥȖșȦȔ 
ȞȜȬȞȜ Ȝ ȣȢȞȔțȔȦșȟȜ ȣȟȢȦȡȢȥȦȜ ȥȞȟȔȘȞȜ, ȨȢȤȠȜȤȧ-
Ȳȭșȝ ȥȨȜȡȞȦșȤ ȣȤȜ Ȗȥșȩ ȧȥȦȔȡȢȖȟșȡȡȯȩ ȨȢȤȠȔȩ.

ǤȤșȘȥȦȔȖȟșȡȡȯș ȘȔȡȡȯș Ȣ ȣȟȢȦȡȢȥȦȜ ȦȞȔȡșȝ 
Ȗ ȢȕȟȔȥȦȜ ǢǦǦ Ȝ ȢȞȤȧȚȔȲȭȜȩ șȗȢ ȦȞȔȡșȝ ȧȦȢȫ-
ȡȓȲȦ ȠȢȤȨȢȟȢȗȜȫșȥȞȜș ȢȥȢȕșȡȡȢȥȦȜ ȜțȧȫȔșȠȢȝ 
ȢȕȟȔȥȦȜ. ǧȔȞ, Șȟȓ ȠȯȬșȫȡȢȝ ȦȞȔȡȜ ȩȔȤȔȞȦșȤȡȔȓ 
ȣȟȢȦȡȢȥȦȰ ȥȢȥȦȔȖȟȓșȦ ȢȞȢȟȢ 35 HU, Șȟȓ ȚȜȤȢȖȢȝ 
ȦȞȔȡȜ — ȢȞȢȟȢ 100 HU [7].

ǡșȦȢȘ ǗǟǦ ȘșȟȔșȦ ȖȢțȠȢȚȡȯȠ ȣȤȜȚȜțȡșȡȡȢș 
ȠȢȤȨȢȠșȦȤȜȫșȥȞȢș ȜȥȥȟșȘȢȖȔȡȜș ȜțȧȫȔșȠȢȝ ȢȕȟȔ-
ȥȦȜ ȕșț ȜȥȣȢȟȰțȢȖȔȡȜȓ ȦȤȔȘȜȪȜȢȡȡȯȩ ȜȡȖȔțȜȖȡȯȩ 
ȠșȦȢȘȢȖ, ȣȢțȖȢȟȓșȦ ȢȣȤșȘșȟȜȦȰ ȞȢȟȜȫșȥȦȖșȡȡȯș 
ȣȢȞȔțȔȦșȟȜ ȣȟȢȦȡȢȥȦȡȯȩ ȩȔȤȔȞȦșȤȜȥȦȜȞ ȥȦșȡȞȜ 
ȦȢȟȥȦȢȝ ȞȜȬȞȜ, ȢȞȤȧȚȔȲȭȜȩ șș ȦȞȔȡșȝ, Ȝ ȧȥȦȔ-
ȡȢȖȜȦȰ ȡȔȟȜȫȜș ȠȯȬșȫȡȢȝ ȦȞȔȡȜ Ȗ ȢȕȟȔȥȦȜ ǢǦǦ, 
ȞȔȞ ȥȧȕȥȦȤȔȦȔ ȥȨȜȡȞȦșȤȡȢȗȢ ȔȣȣȔȤȔȦȔ ȘȔȡȡȢȝ ȔȡȔ-
ȦȢȠȜȫșȥȞȢȝ țȢȡȯ.
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COMPARATIVE STUDY OF MORPHOMETRIC 
PARAMETERS OF THE DESCENDING 
SIGMOID SPHINCTER ACCORDING 
TO THE DATA OF OPTICAL AND VIRTUAL 
COLONOSCOPY
V. F. Azarov, Yu. T. Ignatiev, I. N. Putalova 
and D. A. Skripkin

Morphometric parameters of a descending sigmoid sphincter 
(DSS) were defined in 32 patients of both sexes aged 20–71 
years (average age: 48.0±2.2 years) with various forms of colon 
lumen at the site of sphincter. Densitometric indices of DSS and 
surrounding soft tissues were estimated. Vital morphological 
peculiarities of descending-sigmoid junction of the colon were 
demonstrated, and the diameter of the colon at the level of a 
sphincter was defined. The data obtained confirm the anatomical 
character of the colon sphincters and may be used as a basis for 
the interpretation of optical and virtual endoscopic images and 
DSS description for the application in differential diagnostics and 
precision surgery of various colon diseases.

Key words: descending-sigmoid sphincter, descending sig-
moid junction, morphometric indices, colonoscopy
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