
ǦȢȗȟȔȥȡȢ ȞȟȔȥȥȜȨȜȞȔȪȜȜ ǡ. Ǘ. ǬșȤȡȢȤȧȪȞȢȗȢ 
[2], Ȗȥș ȟȲȘȜ ȘșȟȓȦȥȓ ȡȔ ȔȥȦșȡȜȞȢȖ (ǕǦ), ȡȢȤȠȢ-
ȥȦșȡȜȞȢȖ (ǢǦ) Ȝ ȗȜȣșȤȥȦșȡȜȞȢȖ (ǘǦ) Ȗ țȔȖȜȥȜȠȢ-
ȥȦȜ ȢȦ ȥȢȢȦȡȢȬșȡȜȓ ȣȤȢȘȢȟȰȡȢ-ȣȢȣșȤșȫȡȯȩ ȤȔț-
ȠșȤȢȖ ȦșȟȔ.

ǖȢȟșș ȣȢȘȤȢȕȡȯȝ ȔȡȔȟȜț ȦȜȣȢȖ ȦșȟȢȥȟȢȚșȡȜȓ 
[3] ȣȢțȖȢȟȜȟ ȖȯȘșȟȜȦȰ ȡȢȤȠȔȟȰȡȢ, ȜțȕȯȦȢȫȡȢ Ȝ 
ȡșȘȢȥȦȔȦȢȫȡȢ ȧȣȜȦȔȡȡȯȩ ǕǦ, ǢǦ Ȝ ǘǦ, Ȕ ȦȔȞȚș 
ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȯȩ ȣȢȟȧ-ǕǦ Ȝ ȣȢȟȧ-ǘǦ (ȖȥșȗȢ 
11 ȖȔȤȜȔȡȦȢȖ).

ǧșȢȤșȦȜȫșȥȞȢȝ Ȝ ȠșȦȢȘȜȫșȥȞȢȝ ȕȔțȢȝ Șȟȓ 
ȦȔȞȢȗȢ ȘșȟșȡȜȓ ȓȖȜȟȜȥȰ ȥȣșȪȜȔȟȰȡȯș ȥȢȠȔȦȜȫș-
ȥȞȜș ȣȢȞȔțȔȦșȟȜ, ȡȔȜȕȢȟșș ȖȔȚȡȯȠȜ Ȝț ȞȢȦȢȤȯȩ 
ȢȞȔțȔȟȜȥȰ ȡȢȖȯȝ ȜȡȘșȞȥ ȠȔȥȥȯ ȦșȟȔ (ǝǡǧ2), 
ȖȣșȤȖȯș ȢȦȠșȫșȡȡȯȝ ȥȤșȘȜ ȔȡȔȟȢȗȢȖ ȣȢȘ ǔ5 [3], Ȕ 
ȦȔȞȚș ȡȔȝȘșȡȡȯș ȖȠșȥȦș ȥ ȡȜȠ ȜȡȘșȞȥ ȦșȟȢȥȟȢȚș-
ȡȜȓ (ǝǧ) Ȝ ȜȡȘșȞȥ ȧȣȜȦȔȡȡȢȥȦȜ ȢȤȗȔȡȜțȠȔ (ǝǨ).

ǤȤȜ ȱȦȢȠ țȔ ȤȔȠȞȔȠȜ ȢȕȥȧȚȘșȡȜȓ ȡȢȖȯȩ 
Ȝȡ ȘșȞȥȢȖ ȢȥȦȔȟȜȥȰ ȗșȡȘșȤȡȯș ȤȔțȟȜȫȜȓ ȦșȟȢ-
ȥȟȢȚșȡȜȓ ȫșȟȢȖșȞȔ, Ȕ ȦȔȞȚș ȥȣȢȥȢȕȯ Ȝȩ ȖȯȓȖȟș-
ȡȜȓ ȣȤȜ ȢȘȡȢȖȤșȠșȡȡȢȠ ȢȕȥȟșȘȢȖȔȡȜȜ ȞȤȧȣȡȯȩ Ȝ 
ȠșȟȞȜȩ ȥȧȕȮșȞȦȢȖ ȤȔțȡȢȗȢ ȣȢȟȔ, ȤȔțȟȜȫȔȲȭȜȩȥȓ 
ȠșȚȘȧ ȥȢȕȢȝ ȣȢ ȦȜȣȧ ȦșȟȢȥȟȢȚșȡȜȓ Ȝ ȧȤȢȖȡȲ ȧȣȜ-
ȦȔȡȡȢȥȦȜ ȢȤȗȔȡȜțȠȔ. Ǘ ȥȖȓțȜ ȥ ȱȦȜȠ ȪșȟȰȲ ȘȔȡȡȢȝ 
ȤȔȕȢȦȯ ȓȖȜȟȢȥȰ ȠșȦȢȘȜȫșȥȞȢș ȤșȬșȡȜș ȧȞȔțȔȡȡȢȝ 
ȣȤȢȕȟșȠȯ, ȣȤșȘȣȢȟȔȗȔȲȭșș ȠȔȞȥȜȠȔȟȰȡȧȲ ȡșȝ-
ȦȤȔȟȜțȔȪȜȲ Ȗȥșȩ ȨȔȞȦȢȤȢȖ, ȥȣȢȥȢȕȡȯȩ ȜȥȞȔțȜȦȰ 
ȤșȔȟȰȡȯș ȗșȡȘșȤȡȯș ȤȔțȟȜȫȜȓ Ȗ ȦșȟȢȥȟȢȚșȡȜȜ 
ȫșȟȢȖșȞȔ.

ǡșȦȢ ȘȜȞ Ȕ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ . Ǩ 179 ȥȦȧȘșȡȦȢȞ Ȝ 67 ȥȦȧ-
ȘșȡȦȢȖ II ȞȧȤȥȔ ȠșȘȜȪȜȡȥȞȢȗȢ ȧȡȜȖșȤȥȜȦșȦȔ ȖȯȓȥȡȓȟȜ ȖȢțȤȔȥȦ 
(Ǖ, ȗȢȘȯ), ȜțȠșȤȓȟȜ ȘȟȜȡȧ ȦșȟȔ (Ǣ, ȥȠ), ȠȔȥȥȧ ȦșȟȔ (ǡ, Ȟȗ) Ȝ 
ȢȞȤȧȚȡȢȥȦȰ țȔȣȓȥȦȰȓ ȖșȘȧȭșȝ ȤȧȞȜ (Ǧ, ȥȠ). ǜȔȦșȠ Ȣȕș ȖȯȕȢȤ-
ȞȜ ȕȯȟȜ ȣȢȘȖșȤȗȡȧȦȯ ȥȦȔȦȜȥȦȜȫșȥȞȢȝ ȖȯȕȤȔȞȢȖȞș ȣȢ ȖȥșȠ 
ȣșȤșȫȜȥȟșȡȡȯȠ ȣȢȞȔțȔȦșȟȓȠ Ȗ ȥȢȢȦȖșȦȥȦȖȜȜ ȥ ȣȤȔȖȜȟȢȠ 3 
ȥȜȗȠ, ȥȢȞȤȔȦȜȖȬșȝ ȞȢȟȜȫșȥȦȖȢ ȜțȧȫȔșȠȯȩ ȘșȖȧȬșȞ Ȝ ȲȡȢȬșȝ 
ȘȢ 154 Ȝ 58 ȫșȟȢȖșȞ.
Ǩ Ȗȥșȩ ȢȥȦȔȖȬȜȩȥȓ ȥȦȧȘșȡȦȢȖ ȢȣȤșȘșȟȓȟȜ ȦȤȔȘȜȪȜȢȡȡȯȝ 

ȜȡȘșȞȥ ȠȔȥȥȯ ȦșȟȔ ǝǡǧ1=ǡ/Ǣ2 (Ȟȗ/Ƞ2) [6, 7, 10], ǝǡǧ2=ǡ/ Ǣ3 
(Ȟȗ/Ƞ3), ǝǧ=(ǡ/Ǣ3)1/2 (ȧȥȟ.șȘ.), ǝǨ=ǡ/ǢǦ2 (Ȟȗ/ ȘȠ3), ȣȟȢȭȔȘȰ 
ȦșȟȔ S=d(ǡǢ)1/2 (ȥȠ2 ȣȤȜ «d», ȤȔȖȡȢȠ 165,0 ȧ ȠȧȚȫȜȡ Ȝ 166,1 
ȧ ȚșȡȭȜȡ) [4], Ȕ ȦȔȞȚș ȜȡȘșȞȥ ȨȢȤȠȯ ȦșȟȔ ǝǩǧ=S/ M2/3 
(ȧȥȟ. șȘ.). ǤȢȥȟșȘȡȜȝ Ȝț ȣȤȜȖșȘșȡȡȯȩ ȣȢȞȔțȔȦșȟșȝ ȓȖȟȓ-
șȦȥȓ ȔȡȔȟȢȗȢȠ ȞȢȱȨȨȜȪȜșȡȦȔ «ȥ» Ȗ ȜțȖșȥȦȡȢȠ ȧȤȔȖȡșȡȜȜ 
S=ȥV2/3=c(M/D)2/3, ȗȘș D — ȣȟȢȦȡȢȥȦȰ ȦșȟȔ. ǦȢȗȟȔȥȡȢ ȱȦȢȠȧ 
ȧȤȔȖȡșȡȜȲ, ȣȟȢȭȔȘȰ ȟȲȕȢȗȢ ȦșȟȔ ȣȤȓȠȢ ȣȤȢȣȢȤȪȜȢȡȔȟȰȡȔ 
ȞȢȤȡȲ III ȥȦșȣșȡȜ Ȝț șȗȢ ȢȕȮșȠȔ Ȗ ȞȖȔȘȤȔȦș, Ȕ ȞȢȱȨȨȜȪȜșȡȦ 
«ȥ», ȣȤȜ ȱȦȢȠ, șȥȦȰ ȣȢȞȔțȔȦșȟȰ ȨȢȤȠȯ ȘȔȡȡȢȗȢ ȦșȟȔ Ȝ Ȗȥșȩ șȗȢ 
ȜțȢȠșȤȢȖ (Ȧ. ș. ȗșȢȠșȦȤȜȫșȥȞȜ ȣȢȘȢȕȡȯȩ Ȧșȟ). ǚȥȟȜ Țș ȥȤȔȖ-
ȡȜȖȔȲȦȥȓ ȔȟȟȢȠșȤȯ (Ȧ. ș. ȢȕȮșȞȦȯ, ȢȦȟȜȫȔȲȭȜșȥȓ ȣȢ ȨȢȤȠș 
ȦșȟȔ), ȦȢ ȞȢȱȨȨȜȪȜșȡȦ «ȥ» ȣȤȜȡȜȠȔșȦ ȥȦȤȢȗȢ ȜȡȘȜȖȜȘȧȔȟȰ-
ȡȢș țȡȔȫșȡȜș Șȟȓ ȞȔȚȘȢȗȢ ȦșȟȔ ȘȔȚș ȣȤȜ ȣȢȟȡȢȠ ȥȢȖȣȔȘșȡȜȜ 
ȢȕȮșȠȔ ȱȦȜȩ Ȧșȟ. ǤȤȜ ȱȦȢȠ țȔȠșȡȔ ȣȢȞȔțȔȦșȟȓ ȢȕȮșȠȔ ȡȔ 
ȣȔȤȔȠșȦȤ ȠȔȥȥȯ ȡȜȞȔȞ ȡș ȡȔȤȧȬȔșȦ ȥȧȭȡȢȥȦȰ ȢȕȥȧȚȘȔșȠȢȗȢ 
ȧȤȔȖȡșȡȜȓ (ȡȢ ȦȢȟȰȞȢ ȣȤȜ ȢȘȜȡȔȞȢȖȢȝ ȣȟȢȦȡȢȥȦȜ Ȗȥșȩ ȜțȧȫȔș-
Ƞȯȩ Ȧșȟ!), Ȕ ȣȢȟȧȫȔșȠȯȝ ȦȔȞȜȠ ȢȕȤȔțȢȠ ǝǩǧ ȖșȘșȦ ȥșȕȓ ȦȔȞ 
Țș, ȞȔȞ ȞȢȱȨȨȜȪȜșȡȦ «ȥ».
ǢȔȤȓȘȧ ȥ ȣșȤșȫȜȥȟșȡȡȯȠȜ ȣȔȤȔȠșȦȤȔȠȜ ȨȢȤȠȯ ȦșȟȔ, ȧȫȜ-

ȦȯȖȔȟȜ ȞȢȟȜȫșȥȦȖȢ ȡȔȕȟȲȘșȡȜȝ (n), Ȝȩ ȥȤșȘȡșș ȔȤȜȨȠșȦȜ-
ȫșȥȞȢș țȡȔȫșȡȜș (Xn), ȥȦȔȡȘȔȤȦȡȧȲ ȢȬȜȕȞȧ (sx–), Ȕ ȦȔȞȚș 
ȣȢȞȔțȔȦșȟȜ țȡȔȫȜȠȢȥȦȜ (ǥ) ȡȔȕȟȲȘȔșȠȯȩ ȤȔțȟȜȫȜȝ. ǜȔ ȖȢț-
ȤȔȥȦȡȧȲ Ȝ ȥȢȠȔȦȜȫșȥȞȧȲ ȡȢȤȠȧ Ȗȥșȩ ȣȢȞȔțȔȦșȟșȝ ȣȤȜȡȜȠȔȟȜ 
ȜȡȦșȤȖȔȟ 1,00±0,10 Ǫn [3].
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ƥƧƩƭƧƥƞƫƩơưƞƪƣƧƞ ƧƨƩƞƝƞƤƞƦơƞ ƜƞƦƝƞƩƦƴƮ ƩƙƠƤơươƢ 
ƛ ƫƞƤƧƪƤƧƟƞƦơơ ưƞƤƧƛƞƣƙ
ǟȔȨșȘȤȔ ȡȢȤȠȔȟȰȡȢȝ ȔȡȔȦȢȠȜȜ (țȔȖ. — ȣȤȢȨ. Ǧ. ǚ. ǖȔȝȕȔȞȢȖ), ǟȧȕȔȡȥȞȜȝ ȗȢȥȧȘȔȤȥȦȖșȡȡȯȝ ȠșȘȜȪȜȡȥȞȜȝ ȧȡȜȖșȤȥȜȦșȦ, 
ȗ. ǟȤȔȥȡȢȘȔȤ

Ƭ 154 ƽƾƻǌǑƾǃ ǁ 58 ǗǆǇǑƾǂ ƻ ƻǇǀǉƹǊǋƾ Ǉǋ 17 Ǆƾǋ ƽǇ 21 ƼǇƽƹ ǇǈǉƾƽƾǄǘǄǁ ǆǇƻǔǂ ǁǆƽƾǃǊ ǅƹǊǊǔ ǋƾǄƹ ơƥƫ2=ƥ/Ʀ3, ǁǆƽƾǃǊ 
ǍǇǉǅǔ ǋƾǄƹ ơƭƫ=S/M2/3, ǁǆƽƾǃǊ ǋƾǄǇǊǄǇƿƾǆǁǘ ơƫ=(ƥ/Ʀ3)1/2 ǁ ǁǆƽƾǃǊ ǌǈǁǋƹǆǆǇǊǋǁ ơƬ=ƥ/Ʀƪ2, Ƽƽƾ ƪ — ǇǃǉǌƿǆǇǊǋǕ ǀƹǈǘ-
ǊǋǕǘ, ƹ Ʀ, ƥ ǁ S — ƽǄǁǆƹ, ǅƹǊǊƹ ǁ ǈǄǇǒƹƽǕ ǋƾǄƹ ǐƾǄǇƻƾǃƹ. ƨǉǁ ǖǋǇǅ ƺǔǄǇ ǈǇǃƹǀƹǆǇ, ǐǋǇ ƻǊƾ ǈƾǉƾǐǁǊǄƾǆǆǔƾ ǁǆƽƾǃǊǔ 
ǇƺǆƹǉǌƿǁƻƹǗǋ ƻǔǊǇǃǇǀǆƹǐǁǅǔƾ Ƽƾǆƽƾǉǆǔƾ ǉƹǀǄǁǐǁǘ, ƾǊǄǁ ƻ ǃƹƿƽǇǅ ǁǀ ǆǁǎ ƻǅƾǊǋǇ ǅƹǊǊǔ ǁǊǈǇǄǕǀǇƻƹǋǕ ǌǊǄǇƻǆǔǂ ǇƺǓƾǅ 
ǋƾǄƹ, ǈǇǄǌǐƹƾǅǔǂ ƽƾǄƾǆǁƾǅ ǍƹǃǋǁǐƾǊǃǇǂ ǅƹǊǊǔ ǋƾǄƹ ǆƹ ƾƾ ǊǉƾƽǆƾǊǋƹǋǁǊǋǁǐƾǊǃǌǗ ǈǄǇǋǆǇǊǋǕ, ǊǇǊǋƹƻǄǘǗǒǌǗ 1,064 ǃƼ/ƽǅ3 
ǌ ǅǌƿǐǁǆ ǁ 1,034 ǃƼ/ɧƽǅ3 — ǌ ƿƾǆǒǁǆ.
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ǌǊǄǇƻǆǔǂ ǇƺǓƾǅ ǋƾǄƹ
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ǥș ț ȧ ȟ Ȱ Ȧ Ȕ Ȧȯ  Ȝ ȥ ȥ ȟ ș Ș Ȣ Ȗ Ȕ ȡ Ȝ ȓ . ǦȧȠȠȔȤȡȯș 
ȜȦȢȗȜ ȜȥȥȟșȘȢȖȔȡȜȓ ȣȤșȘȥȦȔȖȟșȡȯ Ȗ ȦȔȕȟ. 1, 
ȥȢȗȟȔȥȡȢ ȞȢȦȢȤȢȝ Ȝț Ȗȥșȩ ȥȢȠȔȦȜȫșȥȞȜȩ ȜȡȘșȞȥȢȖ 
(ǝǡǧ1, ǝǡǧ2, ǝǩǧ, ǝǧ, ǝǨ) țȡȔȫȜȠȯș ȗșȡ-
ȘșȤȡȯș ȤȔțȟȜȫȜȓ ȢȕȡȔȤȧȚȜȖȔȲȦ ȦȢȟȰȞȢ ǝǡǧ1 
Ȝ ǝǨ ȢȤȗȔȡȜțȠȔ, ȣȤȜȫșȠ ȥȘȖȜȗȜ ȢȕȢȜȩ ȣȢȞȔțȔ-
Ȧșȟșȝ ȜȠșȲȦ ȣȤȜ ȱȦȢȠ ȣȤȓȠȢ ȣȤȢȦȜȖȢȣȢȟȢȚȡȯȝ 
ȩȔȤȔȞȦșȤ. Ǘ ȥȖȓțȜ ȥ ȱȦȜȠ ȕȢȟșș ȜȡȨȢȤȠȔȦȜȖȡȯȠ 
ȣȤșȘȥȦȔȖȟȓșȦȥȓ ȥȢȣȢȥȦȔȖȟșȡȜș ȡș ȣȤȢȥȦȢ ȢȘȡȢ-
ȣȢȟȯȩ ȖȯȕȢȤȢȞ, ȥȢȥȦȢȓȭȜȩ Ȝț ȤȔțȡȢȢȕȮșȠȡȯȩ Ȝ 
ȤȔțȡȢ  ȧȣȜȦȔȡȡȯȩ ǕǦ, ǢǦ Ȝ ǘǦ, Ȕ ȢȕȮșȞȦȜȖȡȢ ȖȯȓȖ-
ȟșȡȡȯȩ Ȗ ȞȔȚȘȢȝ ȖȯȕȢȤȞș ȥȧȕȮșȞȦȢȖ ȢȘȜȡȔȞȢȖȢȗȢ 
ȦȜȣȔ ȦșȟȢȥȟȢȚșȡȜȓ, ȡȔȣȤȜȠșȤ, ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡ-
ȡȯȩ ȡȢȤȠȢȥȦșȡȜȞȢȖ (ǢǣǨǢǦ), ȞȟȔȥȥȜȨȜȞȔȪȜȢȡ-
ȡȯȠȜ ȣȤȜțȡȔȞȔȠȜ ȞȢȦȢȤȯȩ ȥȟȧȚȔȦ ȡȢȤȠȔȟȰȡȯș 
țȡȔȫșȡȜȓ ǝǡǧ2, ǝǧ Ȝ ǝǨ.

ǤȤȜ ȜȥȣȢȟȰțȢȖȔȡȜȜ ȦȔȞȢȗȢ ȣȢȘȩȢȘȔ ȥȢȩȤȔȡȓșȦ-
ȥȓ ȣȔȤȔȘȢȞȥȔȟȰȡȔȓ ȘȜȡȔȠȜȞȔ ǝǡǧ1 Ȝ ȣȢȘȫșȤȞȡȧ-
ȦȢș ȣȢȥȦȢȓȡȥȦȖȢ ǝǩǧ, ȡȢ, Ȗ ȦȢ Țș ȖȤșȠȓ, ȥȦȔȡȢ-
ȖȓȦȥȓ țȡȔȫȜȠȯȠȜ ȗșȡȘșȤȡȯș ȢȦȟȜȫȜȓ ǝǡǧ2 Ȝ ǝǧ 
(ȦȔȕȟ. 2), ȫȦȢ ȠȢȚȡȢ ȢȕȮȓȥȡȜȦȰ ȖȯȥȢȞȜȠ ȧȤȢȖȡșȠ 
ȜțȢȠșȤȜțȔȪȜȜ ȥȧȕȮșȞȦȢȖ, ȢȞȔțȔȖȬȜȩȥȓ Ȗ ȥȦȤȢȗȢ 
ȥȦȔȡȘȔȤȦȜțȜȤȢȖȔȡȡȯȩ ǢǣǨǢǦ-ȗȤȧȣȣȔȩ.

ǬȦȢȕȯ ȣȤȢȖșȤȜȦȰ ȱȦȢ ȣȤșȘȣȢȟȢȚșȡȜș, Ȗȥș 
ǢǣǨǢǦ-ȘșȖȧȬȞȜ (n=71) ȕȯȟȜ ȤȔțȘșȟșȡȯ ȡȔ 
2 ȖȯȕȢȤȞȜ ȢȦȡȢȥȜȦșȟȰȡȢ ȥȤșȘȡșȗȢ țȡȔȫșȡȜȓ ȘȟȜȡȯ 
ȦșȟȔ, ȧȞȔțȔȡȡȢȗȢ Ȗ ȦȔȕȟ. 2. Ǘ ȤșțȧȟȰȦȔȦș ȕȯȟȜ 
ȣȢȟȧȫșȡȯ 2 ȣȢȘȗȤȧȣȣȯ ȢȘȜȡȔȞȢȖȢ ȥȟȢȚșȡȡȯȩ 
ȘșȖȧȬșȞ (ȦȔȕȟ. 3), ȣȢțȖȢȟȓȲȭȜș ȣȢȘȦȖșȤȘȜȦȰ ȜȟȜ 

ȢȣȤȢȖșȤȗȡȧȦȰ Ȝȩ ȥȢȢȦȖșȦȥȦȖȜș ȣȤȔȖȜȟȧ ȗșȢȠșȦȤȜ-
ȫșȥȞȢȗȢ ȣȢȘȢȕȜȓ, ȥȢȗȟȔȥȡȢ ȞȢȦȢȤȢȠȧ ȧȖșȟȜȫșȡȜș 
ȟȜȡșȝȡȯȩ ȤȔțȠșȤȢȖ ȦșȟȔ Ȗ (n) ȤȔț ȧȖșȟȜȫȜȖȔșȦ 
ȣȟȢȭȔȘȰ Ȝ ȢȕȮșȠ ȣȢȟȧȫȔșȠȢȗȢ ȜțȢȠșȤȔ ȧȚș Ȗ (n2) 
Ȝ (n3) ȤȔțȔ. ǤȢȱȦȢȠȧ ȜțȠșȡșȡȜș ȥȤșȘȡșȗȢ țȡȔȫșȡȜȓ 
ȘȟȜȡȯ ȦșȟȔ ȠșȚȘȧ ȣȢȘȗȤȧȣȣȔȠȜ Ȗ 1,056 ȤȔțȔ ȘȢȟȚ-
ȡȢ ȕȯȟȢ ȧȖșȟȜȫȜȦȰ ȥȤșȘȡȲȲ ȣȟȢȭȔȘȰ Ȝ ȥȤșȘȡȜȝ 
ȢȕȮșȠ (Ȕ ȦȔȞȚș ȠȔȥȥȧ) ȦșȟȔ, ȥȢȢȦȖșȦȥȦȖșȡȡȢ, Ȗ 
1,115 Ȝ 1,178 ȤȔțȔ, Ȧ. ș. ȘȢ 16 888 ȥȠ2 Ȝ 61,24 Ȟȗ. ǟȔȞ 
ȣȢȞȔțȔȟȜ ȤșȔȟȰȡȯș ȜțȠșȤșȡȜȓ (ȥȠ. ȦȔȕȟ. 3), ȢȕȔ 
ȣȢȞȔțȔȦșȟȓ ȘșȝȥȦȖȜȦșȟȰȡȢ ȖȯȤȢȥȟȜ ȘȢ 16 882 ȥȠ2 
Ȝ 61,19 Ȟȗ, ȫȦȢ ȖȥșȗȢ ȡȔ 0,04 Ȝ 0,08% ȢȦȟȜȫȔȟȢ Ȝȩ 
ȢȦ ȦșȢȤșȦȜȫșȥȞȜ ȣȤșȘȥȞȔțȔȡȡȯȩ ȤșțȧȟȰȦȔȦȢȖ. Ǘ ȦȢ 
Țș ȖȤșȠȓ, Ȗȥș ȡȢȖȯș ȥȢȠȔȦȜȫșȥȞȜș ȜȡȘșȞȥȯ, ȞȔȞ Ȝ 
ȥȟșȘȢȖȔȟȢ ȢȚȜȘȔȦȰ, ȣȤȜȡȓȟȜ ȢȘȜȡȔȞȢȖȯș țȡȔȫșȡȜȓ 
ȞȔȞ ȧ ȠșȟȞȜȩ, ȦȔȞ Ȝ ȧ ȞȤȧȣȡȯȩ ȘșȖȧȬșȞ-ȜțȢȠșȤȢȖ.

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȜțȢȠșȤȜțȔȪȜȓ ȢȕȥȟșȘȧșȠȯȩ 
ȥȧȕȮșȞȦȢȖ ȓȖȡȢ ȥȣȢȥȢȕȥȦȖȧșȦ ȖȯȓȖȟșȡȜȲ ȗșȡ-
ȘșȤȡȯȩ ȤȔțȟȜȫȜȝ Ȗ ȦșȟȢȥȟȢȚșȡȜȜ ȫșȟȢȖșȞȔ (ȥȠ. 
ȦȔȕȟ. 2). ǢȢ Ȗ ȦȢ Țș ȖȤșȠȓ, ȱȦȢ ȢȕȥȦȢȓȦșȟȰȥȦȖȢ 
ȡȜȞȔȞ ȡș ȢȦȤȔȚȔșȦȥȓ ȡȔ ȜȡȘșȞȥș ȨȢȤȠȯ ȦșȟȔ: 
ǝǩǧ=S/M2/3=S/(VD)2/3, ȢȥȡȢȖȡȢȝ țȔȘȔȫșȝ ȞȢȦȢ-
ȤȢȗȢ ȞȔȞ ȤȔț Ȝ ȓȖȟȓșȦȥȓ ȢȦȤȔȚșȡȜș ȤȔțȟȜȫȜȝ 
ȢȕȮșȠȔ, ȣȟȢȭȔȘȜ Ȝ ȖȡșȬȡșȝ ȨȢȤȠȯ ȦșȟȔ. ǣȘȡȔȞȢ 
Șȟȓ ȢȣȤșȘșȟșȡȜȓ ȢȕȮșȠȔ ȦșȟȔ ȣȢ șȗȢ ȠȔȥȥș ȡșȢȕ-
ȩȢȘȜȠȢ țȡȔȡȜș ȥȤșȘȡșȝ ȣȟȢȦȡȢȥȦȜ ȦșȟȔ: D=M/V, 
ȥȢȥȦȔȖȟȓȲȭșȝ Ȗ ȥȤșȘȡșȠ 1,064 Ȟȗ/ȘȠ3 Șȟȓ ȠȧȚȫȜȡ 
Ȝ 1,034 Ȟȗ/ȘȠ3 Șȟȓ ȚșȡȭȜȡ.

ǧ Ȕ ȕ ȟ Ȝ Ȫ Ȕ  1

ǦȤȔȖȡȜȦșȟȰȡȔȓ ȠȢȤȨȢȠșȦȤȜȫșȥȞȔȓ ȢȪșȡȞȔ ȡșȘȜȨȨșȤșȡȪȜȤȢȖȔȡȡȯȩ ȣȢ ȦșȟȢȥȟȢȚșȡȜȲ ȘșȖȧȬșȞ Ȝ ȲȡȢȬșȝ 

ǘȤȧȣȣȯ ǦǤ Ǖ Ǣ ǡ Ǧ S ǝǩǧ ǝǡǧ1 ǝǡǧ2 ǝǧ ǝǨ

ǙșȖȧȬȞȜ, 
n=154

x– 18,80 164,3 56,5 15,30 15 878 10,80 20,91 12,74 3,560 1,470
±sx– 0,10 0,5 0,6 0,10 100 0,020 0,19 0,12 0,020 0,010

ǳȡȢȬȜ, n=58 x– 18,80 177,1 69,3 17,20 18 227 10,86 22,1 12,48 3,52 1,320
±sx– 0,10 1,0 1,5 0,10 225 0,04 0,4 0,25 0,04 0,020
Ƌ 0 7,8** 22,5** 12,4** 14,8** 0,5 5,5* 2,1 1,1 11,3**

ǤȤȜȠșȫ Ȕ ȡȜ ș . ǜȘșȥȰ Ȝ Ȗ ȦȔȕȟ. 2–4: ǦǤ — ȥȦȔȦȜȥȦȜȫșȥȞȜș ȣȢȞȔțȔȦșȟȜ; Ƌ — ȗșȡȘșȤȡȯș ȤȔțȟȜȫȜȓ ȣȢȞȔțȔȦșȟșȝ Ȗ ȣȤȢȪșȡȦȔȩ. ǚȘȜȡȜȪȯ ȜțȠșȤș-
ȡȜȓ ȧȞȔțȔȡȯ Ȗ ȠșȦȢȘȜȞș.
*, ** — țȡȔȫȜȠȢȥȦȰ ȤȔțȟȜȫȜȝ ȣȤȜ P<0,05 Ȝ P<0,001 ȥȢȢȦȖșȦȥȦȖșȡȡȢ.

ǧ Ȕ ȕ ȟ Ȝ Ȫ Ȕ  2

ǦȤȔȖȡȜȦșȟȰȡȔȓ ȠȢȤȨȢȠșȦȤȜȫșȥȞȔȓ ȢȪșȡȞȔ ȘșȖȧȬșȞ Ȝ ȲȡȢȬșȝ, ȢȦȡșȥșȡȡȯȩ Ȟ ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȢȠȧ 
ȡȢȤȠȢȥȦșȡȜȫșȥȞȢȠȧ ȦȜȣȧ ȦșȟȢȥȟȢȚșȡȜȓ 

ǘȤȧȣȣȯ ǦǤ Ǖ Ǣ ǡ Ǧ S ǝǩǧ ǝǡǧ1 ǝǡǧ2 ǝǧ ǝǨ

ǢǣǨǢǦ-Ǚ, 
n=71

x– 18,80 164,5 56,6 15,30 16 021 10,880 20,86 12,68 3,560 1,470
±sx– 0,10 0,7 0,8 0,10 139 0,010 0,15 0,08 0,010 0,010

ǢǣǨǢC-ǳ, 
n=27

x– 18,80 176,9 67,5 17,00 18 017 10,880 21,51 12,17 3,490 1,320
±sx– 0,20 1,4 1,6 0,10 284 0,020 0,26 0,14 0,020 0,020
Ƌ 0 7,5** 19,2** 11,1** 12,5** 0 3,1* 4,2** 2,1** 11,4**

ǤȤȜȠșȫ Ȕ ȡȜ ș . ǜȘșȥȰ Ȝ Ȗ ȦȔȕȟ. 4: ǢǣǨǢǦ-Ǚ Ȝ ǢǣǨǢǦ-ǳ — ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȯș ȡȢȤȠȢȥȦșȡȜȞȜ-ȘșȖȧȬȞȜ Ȝ ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȯș 
ȡȢȤȠȢȥȦșȡȜȞȜ-ȲȡȢȬȜ.
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ǝȥȩȢȘȓ Ȝț ȱȦȢȗȢ ȧȥȟȢȖȜȓ, Ȗȥș ȥȢȠȔȦȜȫșȥȞȜș 
ȜȡȘșȞȥȯ, ȖȞȟȲȫȔȲȭȜș ȣȔȤȔȠșȦȤ ȠȔȥȥȯ, ȕȯȟȜ 
ȦȤȔȡȥȨȢȤȠȜȤȢȖȔȡȯ Ȗ ȢȕȮșȠ-ȧȫȜȦȯȖȔȲȭȜș ȔȡȔ-
ȟȢȗȜ (ȦȔȕȟ. 4) ȣȧȦșȠ ȘșȟșȡȜȓ ȨȔȞȦȜȫșȥȞȢȝ ǡ ȡȔ 
șȗȢ ȥȤșȘȡșȥȦȔȦȜȥȦȜȫșȥȞȧȲ ȣȟȢȦȡȢȥȦȰ (DȥȤ) Șȟȓ 
ȣȢȟȧȫșȡȜȓ ȧȥȟȢȖȡȢȗȢ (Ȧ. ș. ȜȡȘȜȖȜȘȧȔȟȰȡȢ ȣȤșȘ-
ȣȢȟȔȗȔșȠȢȗȢ) ȢȕȮșȠȔ ȦșȟȔ. ǟȔȞ ȖȜȘȡȢ Ȝț ȦȔȕȟ. 4, 
ȣȢȥȟșȘȡșș ȥȤȔțȧ ȖȯȓȖȜȟȢ ȗșȡȘșȤȡȯș ȤȔțȟȜȫȜȓ Ȗȥșȩ 
ȜțȧȫȔșȠȯȩ ȣȢȞȔțȔȦșȟșȝ, țȔ ȜȥȞȟȲȫșȡȜșȠ ǝǡǧ1, 
ȞȢȦȢȤȯȝ, ȡȔȢȕȢȤȢȦ, ȣȢȟȡȢȥȦȰȲ ȧȦȤȔȦȜȟ ȣȤȜ ȱȦȢȠ 
Ȗȥș ȣȤȜțȡȔȞȜ ȣȢȟȢȖȢȗȢ ȘȜȠȢȤȨȜțȠȔ.

ǣȕ ȥ ȧȚ Ș ș ȡ Ȝ ș  ȣ Ȣ ȟ ȧ ȫ ș ȡ ȡȯ ȩ  Ș Ȕ ȡ ȡȯ ȩ . 
ǕȡȔȟȜțȜȤȧȓ ȗșȡȘșȤȡȯș ȩȔȤȔȞȦșȤȜȥȦȜȞȜ ǝǡǧ1 [6, 
7, 10], ȡșȟȰțȓ ȡș ȢȦȠșȦȜȦȰ, ȫȦȢ Ȣȡ ȬȜȤȢȞȢ ȜȥȣȢȟȰ-
țȧșȦȥȓ Ȗ ȞȔȫșȥȦȖș ȢȥȡȢȖȡȢȗȢ ȜȡȘșȞȥȔ, ȤșȞȢȠșȡȘȢ-
ȖȔȡȡȢȗȢ Ǘǣǜ Șȟȓ ȢȪșȡȞȜ ȧȣȜȦȔȡȡȢȥȦȜ ȫșȟȢȖșȞȔ [8, 
9, 11], ȞȢȦȢȤȔȓ, ȞȔȞ ȜțȖșȥȦȡȢ, ȧ ȠȧȚȫȜȡ ȖȯȤȔȚșȡȔ 
Ȗ ȠșȡȰȬșȝ ȥȦșȣșȡȜ, ȫșȠ ȧ ȚșȡȭȜȡ [1]. ǣȘȡȔȞȢ 
ȣȤȢȥȦȢș ȥȢȣȢȥȦȔȖȟșȡȜș ǝǡǧ1 ȧ ȡȢȤȠȔȟȰȡȢ ȥȟȢ-
Țșȡȡȯȩ ȲȡȢȬșȝ Ȝ ȘșȖȧȬșȞ ȥȤȔțȧ ȣȢȞȔțȯȖȔșȦ, 
ȫȦȢ ȗșȡȘșȤȡȯș ȤȔțȟȜȫȜȓ ȱȦȢȗȢ ȣȢȞȔțȔȦșȟȓ ȜȠșȲȦ 
ȣȔȤȔȘȢȞȥȔȟȰȡȯȝ ȩȔȤȔȞȦșȤ Ȝ ȢȦȤȔȚȔȲȦ ȡș ȧȣȜȦȔȡ-
ȡȢȥȦȰ ȜȟȜ ȣȢȟȢȖȢȝ ȘȜȠȢȤȨȜțȠ ȦșȟȢȥȟȢȚșȡȜȓ, Ȕ 
ȫșȦȞȢ ȖȯȤȔȚșȡȡȧȲ țȔȖȜȥȜȠȢȥȦȰ ȥȔȠȢȗȢ ȜȡȘșȞȥȔ 
ȢȦ ȤȢȥȦȔ ȘȔȚș ȧ ȥȦȤȢȗȢ ȥȦȔȡȘȔȤȦȜțȜȤȢȖȔȡȡȯȩ ȜțȢ-
ȠșȤȢȖ ȢȘȡȢȗȢ ȣȢȟȔ Ȝ ȖȢțȤȔȥȦȔ.

ǝ ȡȔȞȢȡșȪ, ȣȤȜ ȠȔȞȥȜȠȔȟȰȡȢȝ ȞȢȤȤșȞȪȜȜ 
ȧȥȟȢȖȜȝ ȜȥȥȟșȘȢȖȔȡȜȓ ǝǡǧ1 ȡșȢȚȜȘȔȡȡȢ ȧȦȤȔ-
ȫȜȖȔșȦ Ȗȥș «ȗșȡȘșȤȡȯș» ȢȥȢȕșȡȡȢȥȦȜ, ȫȦȢ ȟȜȬȡȜȝ 
ȤȔț ȧȞȔțȯȖȔșȦ ȡȔ ȡșȥȢȥȦȢȓȦșȟȰȡȢȥȦȰ ȱȦȢȗȢ ȣȢȞȔțȔ-

Ȧșȟȓ, ȜȠșȲȭșȗȢ ȥȧȗȧȕȢ ȱȠȣȜȤȜȫșȥȞȢș Ȝ ȣȢȱȦȢȠȧ 
ȣȤȔȞȦȜȫșȥȞȜ ȡșȢȕȮȓȥȡȜȠȢș ȣȤȢȜȥȩȢȚȘșȡȜș [3].

ǡșȚȘȧ ȦșȠ, ȣȤȜ ȥȦȤȢȗȢȠ ȠȔȦșȠȔȦȜȫșȥȞȢȠ ȢȣȜ-
ȥȔȡȜȜ țȔȖȜȥȜȠȢȥȦȜ ȘȟȜȡȔ ȦșȟȔ-ȠȔȥȥȔ ȦșȟȔ (ȜȟȜ 
ȘȟȜȡȔ ȦșȟȔ—ȢȕȮșȠ ȦșȟȔ) ȖȯȓȥȡȓșȦȥȓ, ȫȦȢ ȕȢȟșș 
ȣȤȔȖȜȟȰȡȯȠ ȜȡȘșȞȥȢȠ ȠȔȥȥȯ ȦșȟȔ ȓȖȟȓșȦȥȓ ȡș 
ǝǡǧ1 , Ȕ ǝǡǧ2 [3–5], ȣȢȟȡȢȥȦȰȲ ȟȜȬșȡȡȯȝ 
ȡșȘȢȥȦȔȦȞȢȖ ȣȤȢȦȢȦȜȣȔ Ȝ ȢȦȤȔȚȔȲȭȜȝ ȡș ȥȦșȣșȡȰ 
ȧȣȜȦȔȡȡȢȥȦȜ ȜȟȜ ȦȜȣ ȦșȟȢȥȟȢȚșȡȜȓ ȢȤȗȔȡȜțȠȔ, 
Ȕ ȜțȕȯȦȢȞ ȜȟȜ ȡșȘȢȥȦȔȦȢȞ ȤșȔȟȰȡȢȝ ǡ ȣȢ ȢȦȡȢ-
ȬșȡȜȲ Ȟ șȗȢ ȘȢȟȚȡȢȝ (ȡȢȤȠȢȥȦșȡȜȫșȥȞȢȝ) ȠȔȥȥș 
(ǡȘ), ȢȣȜȥȯȖȔșȠȢȝ ȧȤȔȖȡșȡȜșȠ ǡȘ=ȞǢ

3 , ȗȘș Ȟ — 
ȥȤșȘȡșȥȦȔȦȜȥȦȜȫșȥȞȜȝ (Ȧ. ș. ȣȢ ȥȧȦȜ ȘșȟȔ — ȖȜȘȢ-
ȖȢȝ) ǝǡǧ2 , ȧȫȜȦȯȖȔȲȭȜȝ ȣȢȟȢȖȯș, ȖȢțȤȔȥȦȡȯș 
Ȝ ȢȡȦȢȗșȡșȦȜȫșȥȞȜș ȢȥȢȕșȡȡȢȥȦȜ ȦșȟȢȥȟȢȚșȡȜȓ 
ȫșȟȢȖșȞȔ.

ǦȟșȘȧȲȭȜȠ ȨȔȞȦȢȤȢȠ, ȠșȬȔȲȭȜȠ ȜțȧȫșȡȜȲ 
ȗșȡȘșȤȡȯȩ ȤȔțȟȜȫȜȝ ȦșȟȢȥȟȢȚșȡȜȓ, ȓȖȟȓșȦȥȓ ȦȤȔ-
ȘȜȪȜȢȡȡȯȝ ȠșȦȢȘȜȫșȥȞȜȝ ȣȢȘȩȢȘ, ȥȢȗȟȔȥȡȢ ȞȢȦȢ-
ȤȢȠȧ ȖȢ Ȗȥșȩ ȔȡȦȤȢȣȢȠșȦȤȜȫșȥȞȜȩ ȜȥȥȟșȘȢȖȔȡȜȓȩ 
ȖȠșȥȦȢ ȢȕȓțȔȦșȟȰȡȢȗȢ ȗșȢȠșȦȤȜȫșȥȞȢȗȢ ȣȢȡȓȦȜȓ 
ȢȕȮșȠȔ ȦșȟȔ (ȘȠ3) ȢȬȜȕȢȫȡȢ ȜȥȣȢȟȰțȧșȦȥȓ ȡșȔȘșȞ-
ȖȔȦȡȯȝ ȨȜțȜȫșȥȞȜȝ ȣȔȤȔȠșȦȤ ȠȔȥȥȯ (Ȟȗ), ȫȦȢ 
ȠȢȚȡȢ ȘșȟȔȦȰ ȦȢȟȰȞȢ ȧȥȟȢȖȡȢ Ȝ ȦȢȟȰȞȢ ȣȤȜ ȢȞȤȧȗ-
ȟșȡȜȜ ȣȟȢȦȡȢȥȦȜ ȦșȟȔ ȘȢ 1,000 Ȟȗ/ȘȠ3 ȧ ȞȔȚȘȢȗȢ 
ȫșȟȢȖșȞȔ, Ȕ ȦȔȞȚș ȣȤȜ ȣȢȟȡȢȠ ȣȢȡȜȠȔȡȜȜ ȦȢȗȢ, 
ȫȦȢ ȱȦȔ ȣȤȢȪșȘȧȤȔ ȜțȡȔȫȔȟȰȡȢ ȥȢțȘȔșȦ ȜȡȘȜȖȜȘȧ-
ȔȟȰȡȢș țȔȖȯȬșȡȜș ȣȤșȘȣȢȟȔȗȔșȠȢȗȢ ȢȕȮșȠȔ ȦșȟȔ 
(V=M/D), ȥȢȥȦȔȖȟȓȲȭșș Ȗ ȥȤșȘȡșȠ 6,4% ȧ ȡȢȤ-
ȠȔȟȰȡȢ ȧȣȜȦȔȡȡȯȩ ȠȧȚȫȜȡ Ȝ 3,4% — ȧ ȦȔȞȜȩ Țș 
ȚșȡȭȜȡ.

ǧ Ȕ ȕ ȟ Ȝ Ȫ Ȕ  3

ǦȤȔȖȡȜȦșȟȰȡȔȓ ȠȢȤȨȢȠșȦȤȜȫșȥȞȔȓ ȢȪșȡȞȔ ȠșȟȞȜȩ Ȝ ȞȤȧȣȡȯȩ ȘșȖȧȬșȞ-ȜțȢȠșȤȢȖ, 
ȢȦȡșȥșȡȡȯȩ Ȟ ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȢȠȧ ȡȢȤȠȢȥȦșȡȜȫșȥȞȢȠȧ ȦȜȣȧ ȦșȟȢȥȟȢȚșȡȜȓ 

ǘȤȧȣȣȯ ǦǤ Ǖ Ǣ ǡ Ǧ S ǝǩǧ ǝǡǧ1 ǝǡǧ2 ǝǧ ǝǨ

ǡ-ǢǣǨǢǦ-Ǚ, 
n=35

x– 18,70 160,0 52,0 14,80 15 135 10,880 20,29 12,69 3,560 1,480
±sx– 0,10 0,6 0,7 0,10 124 0,020 0,20 0,13 0,020 0,010

ǟ-ǢǣǨǢǦ-Ǚ, n=36 x– 18,90 169,0 61,2 15,80 16 882 10,880 21,41 12,67 3,560 1,460
±sx– 0,10 0,6 0,8 0,10 139 0,020 0,19 0,11 0,020 0,010
Ƌ 1,1 5,6** 17,8** 6,8** 11,5** 0 5,5** 0,2 0,1 1,1

ǤȤȜȠșȫ Ȕ ȡȜ ș . ǡ-ǢǣǨǢC-Ǚ Ȝ ǟ-ǢǣǨǢC-Ǚ — ȠșȟȞȜș Ȝ ȞȤȧȣȡȯș ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȯș ȡȢȤȠȢȥȦșȡȜȞȜ-ȘșȖȧȬȞȜ.

ǧ Ȕ ȕ ȟ Ȝ Ȫ Ȕ  4

ǣȕȮșȠ-ȧȫȜȦȯȖȔȲȭȜș ȠȢȤȨȢȠșȦȤȜȫșȥȞȜș ȩȔȤȔȞȦșȤȜȥȦȜȞȜ ȘșȖȧȬșȞ Ȝ ȲȡȢȬșȝ, 
ȢȦȡșȥșȡȡȯȩ Ȟ ȡȢȤȠȔȟȰȡȢ ȧȣȜȦȔȡȡȢȠȧ ȡȢȤȠȢȥȦșȡȜȫșȥȞȢȠȧ ȦȜȣȧ ȦșȟȢȥȟȢȚșȡȜȓ 

ǘȤȧȣȣȯ ǦǤ Ǖ Ǣ V Ǧ S ǝǩǧ ǝǡǧ1 ǝǡǧ2 ǝǧ ǝǨ

ǢǣǨǢC-Ǚ n=71 x– 18,80 164,5 55,0 15,30 16 021 11,130 20,17 12,26 3,500 1,420
±sx– 0,10 0,7 0,75 0,1 139 0,01 0,15 0,08 0,01 0,01

ǢǣǨǢ-ǳ, n=27 x– 18,80 176,9 63,5 17,00 18 017 11,340 20,21 11,44 3,380 1,240
±sx– 0,20 1,4 1,5 0,10 284 0,020 0,24 0,13 0,020 0,010
Ƌ 0 7,5** 15,9** 11,1** 12,5** 1,9** 0,2 7,2** 3,6** 14,5**
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ǤȤȜ ȠȢȡȢȗșȡȘșȤȡȯȩ ȜȥȥȟșȘȢȖȔȡȜȓȩ ȱȦȔ ȣȢ -
ȗȤșȬȡȢȥȦȰ ȣȤȜȡȜȠȔșȦ ȥȜȥȦșȠȡȯȝ, Ȧ. ș. ȖȥșȢȕ-
ȭȜȝ ȩȔȤȔȞȦșȤ Ȝ ȣȢȱȦȢȠȧ ȡș ȢȦȤȔȚȔșȦȥȓ ȡȔ ȥȧȦȜ 
ȣȢȟȧȫȔșȠȯȩ ȖȯȖȢȘȢȖ. ǣȘȡȔȞȢ ȣȤȜ ȥȤȔȖȡȜȦșȟȰȡȢȠ 
ȜȥȥȟșȘȢȖȔȡȜȜ ȤȔțȡȢȣȢȟȯȩ ȥȧȕȮșȞȦȢȖ ȧȞȔțȔȡȡȯȝ 
ȞȢȠȣȤȢȠȜȥȥ ȥȦȔȡȢȖȜȦȥȓ ȡșȖȢțȠȢȚȡȯȠ, Ȝ șȘȜȡ-
ȥȦȖșȡȡȯȠ ȖȯȩȢȘȢȠ Ȝț ȣȢȟȢȚșȡȜȓ ȢȞȔțȯȖȔșȦȥȓ 
ȢȣȤșȘșȟșȡȜș Ȗ ȞȔȚȘȢȠ ȥȟȧȫȔș ȧȥȟȢȖȡȢȗȢ (Ȧ. ș. 
ȣȤșȘȣȢȟȔȗȔșȠȢȗȢ) ȢȕȮșȠȔ ȦșȟȔ ȣȧȦșȠ ȘșȟșȡȜȓ ȨȔȞ-
ȦȜȫșȥȞȢȝ ȠȔȥȥȯ ȦșȟȔ ȡȔ șȗȢ ȥȤșȘȡșȥȦȔȦȜȥȦȜȫș-
ȥȞȧȲ ȣȟȢȦȡȢȥȦȰ DȥȤ.

ǟȔȞ ȣȢȞȔțȯȖȔșȦ ȔȡȔȟȜț, ȦȔȞȢȝ ȠșȦȢȘȜȫșȥȞȜȝ 
ȣȤȜșȠ ȦȔȞȚș ȘȢȣȧȥȞȔșȦ ȖșȤȢȓȦȡȢȥȦȰ ȡșȕȢȟȰȬȢȝ 
ȜȡȘȜȖȜȘȧȔȟȰȡȢȝ ȣȢȗȤșȬȡȢȥȦȜ ȧȥȟȢȖȡȢȗȢ ȢȕȮșȠȔ, 
ȢȥȢȕșȡȡȢ Ȗ ȥȟȧȫȔș ȢȚȜȤșȡȜȓ ȜȟȜ ȜȥȩȧȘȔȡȜȓ ȜțȧȫȔ-
șȠȢȗȢ ȥȧȕȮșȞȦȔ, ȞȢȗȘȔ ȜȡȘȜȖȜȘȧȔȟȰȡȔȓ ȣȟȢȦȡȢȥȦȰ 
ȦșȟȔ ȢȞȔțȯȖȔșȦȥȓ ȫȧȦȰ ȡȜȚș ȜȟȜ ȫȧȦȰ ȖȯȬș, ȫșȠ 
ȜȥȣȢȟȰțȧșȠȔȓ Șȟȓ ȤȔȥȫșȦȢȖ ȥȤșȘȡșȥȦȔȦȜȥȦȜȫșȥȞȔȓ 
ȣȟȢȦȡȢȥȦȰ. ǣȘȡȔȞȢ ȣȢȟȧȫȔșȠȔȓ ȣȤȜ ȱȦȢȠ ȥȜȥȦșȠ-
ȡȔȓ ȣȢȗȤșȬȡȢȥȦȰ ȧȥȟȢȖȡȢȗȢ ȢȕȮșȠȔ ȦșȟȔ ȖȥșȗȘȔ 
ȕȧȘșȦ ȥȦȤșȠȜȦȰȥȓ Ȟ ȡȧȟȲ, ȣȤȜȕȟȜȚȔȓ ȥȤșȘȡș-
ȖȯȕȢȤȢȫȡȯȝ ȧȥȟȢȖȡȯȝ ȢȕȮșȠ ȦșȟȔ (Vn) Ȟ șȗȢ 
ȤșȔȟȰȡȢȠȧ țȡȔȫșȡȜȲ, ȖȯȦșȞȔȲȭșȠȧ Ȝț ȧȤȔȖȡșȡȜȓ: 
Vn=ǡn/ DȥȤ, ȗȘș ǡn — ȥȤșȘȡșȖȯȕȢȤȢȫȡȔȓ ȠȔȥȥȔ 
ȦșȟȔ.

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȜȥȩȢȘȓ Ȝț ȖȯȬșȜțȟȢȚșȡȡȢȗȢ, 
ȠȢȚȡȢ ȞȢȡȥȦȔȦȜȤȢȖȔȦȰ ȪșȟșȥȢȢȕȤȔțȡȢȥȦȰ ȜȥȣȢȟȰ-
țȢȖȔȡȜȓ ȖȢ Ȗȥșȩ ȔȡȦȤȢȣȢȠșȦȤȜȫșȥȞȜȩ ȜȥȥȟșȘȢȖȔ-
ȡȜȓȩ ȧȥȟȢȖȡȢȗȢ ȢȕȮșȠȔ ȦșȟȔ, ȣȢȟȧȫȔșȠȢȗȢ Șșȟș-
ȡȜșȠ ȨȔȞȦȜȫșȥȞȢȝ ȠȔȥȥȯ ȢȤȗȔȡȜțȠȔ ȡȔ ȧȥȤșȘȡșȡ-
ȡȯȝ ȣȢȣȤȔȖȢȫȡȯȝ ȞȢȱȨȨȜȪȜșȡȦ, ȥȢȥȦȔȖȟȓȲȭȜȝ 
1,034 Ȟȗ/ȘȠ3 Șȟȓ ȚșȡȭȜȡ Ȝ 1,064 Ȟȗ/ȘȠ3 — Șȟȓ 
ȠȧȚȫȜȡ.
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MORPHOMETRIC ASSESSMENT OF GENDER 
DIFFERENCES IN HUMAN CONSTITUTION
S. Ye. Baibakov, N. S. Bakhareva, N. S. Chuprunova, 
Yu. R. Sheikh-Zade

In 154 girls and 58 young men aged 17–21 years, a new body 
mass index (BMI2=M/H3), body form index (BFI=S/M2/3), 
body build index [BBI=(M/H3)1/2], and body fatness index 
(BFI=M/ HC2) were determined; in which C, H, M, S correspond 
to the wrist circumference, body height, body mass and body 
area. It was shown that all the indices mentioned demonstrated 
highly significant gender differences if calculation of each of 
them was based, not on the body mass, but on a conventional 
body volume obtained by division of the factual body mass 
by the average statistical body density corresponding to 1.064 
kg/ dm3 in men and 1.034 kg/dm3 in women.

Key words: new body mass index, body form index, body build 
index, body fatness index, conventional body volume
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