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ȅȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȍ ȒȘȐȚȍȘȐȐ 
ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ 
ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ 
șȚȍȘȎȕȧ ț ȟȍȓȖȊȍȒȈ
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1ǴȖșȒȖȊșȒȐȑ ǵǰǰ ȗȍȌȐȈȚȘȐȐ Ȑ ȌȍȚșȒȖȑ ȝȐȘțȘȋȐȐ
(ȌȐȘȍȒȚȖȘ — ȗȘȖȜ. Ǩ.Ǭ.ǾȈȘȍȋȖȘȖȌȞȍȊ);
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Ǫ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȊȘȖȎȌȍȕȕȣȝ ȔȐȖȗȈȚȐȑ ȉȖȓȤȠȖȍ ȏȕȈȟȍȕȐȍ ȐȔȍȍȚ ȔȖȘȜȖȓȖȋȐȟȍșȒȐȑ ȈȕȈȓȐȏ 
ȔȣȠȞ. ǶȌȕȈȒȖ ȕȍ Ȍȓȧ Ȋșȍȝ ȕȍȘȊȕȖ-ȔȣȠȍȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ ȖȗȘȍȌȍȓȍȕȣ ȟȍȚȒȐȍ ȌȐȈȋȕȖșȚȐȟȍșȒȐȍ ȒȘȐȚȍȘȐȐ ȔȖȘ-
ȜȖȓȖȋȐȟȍșȒȐȝ ȐȏȔȍȕȍȕȐȑ. ǾȍȓȤȦ ȐșșȓȍȌȖȊȈȕȐȧ șȚȈȓ ȗȖȐșȒ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȝ ȔȈȘȒȍȘȖȊ, ȥȜȜȍȒ-
ȚȐȊȕȣȝ Ȍȓȧ ȌȐȈȋȕȖșȚȐȒȐ ȔȐȖȗȈȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ. ǩȣȓȐ ȐșșȓȍȌȖȊȈȕȣ ȔȣȠȍȟȕȣȍ ȉȐȖȗȚȈȚȣ 56 ȗȈȞȐȍȕ-
ȚȖȊ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 1 ȌȖ 21 ȋȖȌȈ ș ȌȐȈȋȕȖȏȈȔȐ: ȔȐȖȗȈȚȐȧ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ (24 ȉȖȓȤȕȣȝ), ȔȕȖȋȖșȚȍȘȎȕȍȊȈȧ 
ȔȐȖȗȈȚȐȧ (6 ȉȖȓȤȕȣȝ), șȈȘȒȖȚțȉțȓȧȘȕȈȧ ȔȐȖȗȈȚȐȧ (10 ȉȖȓȤȕȣȝ), ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȈȧ ȔȐȖȗȈȚȐȧ (16 ȉȖȓȤȕȣȝ). 
ǰșȗȖȓȤȏȖȊȈȕȣ ȔȍȚȖȌȣ șȊȍȚȖȊȖȑ (Ȋ ȟȈșȚȕȖșȚȐ, ȋȐșȚȖȝȐȔȐȟȍșȒȐȍ) Ȑ ȥȓȍȒȚȘȖȕȕȖȑ ȔȐȒȘȖșȒȖȗȐȐ. ǪȣȧȊȓȍȕȣ ȖșȕȖȊ-
ȕȣȍ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ, ȒȖȚȖȘȣȍ ȔȖȋțȚ ȉȣȚȤ ȐșȗȖȓȤȏȖȊȈȕȣ Ȍȓȧ ȌȐȜȜȍȘȍȕȞȐȈȓȤ-
ȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ ȊȘȖȎȌȍȕȕȣȝ ȔȐȖȗȈȚȐȑ (ȞȍȕȚȘȈȓȤȕȖșȚȍȘȎȕȍȊȖȑ, ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ, șȈȘȒȖȚțȉțȓȧȘȕȖȑ), Ȉ ȚȈȒȎȍ 
ȔȖȘȜȖȓȖȋȐȟȍșȒȐȍ ȖȚȓȐȟȐȧ ȥȚȐȝ ȏȈȉȖȓȍȊȈȕȐȑ ȖȚ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȝ ȔȐȖȗȈȚȐȑ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȊȘȖȎȌȍȕȕȣȍ ȔȐȖȗȈȚȐȐ, ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȍ ȔȐȖȗȈȚȐȐ, ȔȣȠȍȟȕȈȧ ȉȐȖȗșȐȧ, șȊȍȚȖȊȈȧ ȔȐȒȘȖ-
șȒȖȗȐȧ, ȥȓȍȒȚȘȖȕȕȈȧ ȔȐȒȘȖșȒȖȗȐȧ 
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Various methods of muscle biopsy morphological analysis are very important in the differential diagnostics of congenital 

myopathies. Not all neuromuscular diseases are identifi ed by clear diagnostic criteria of morphological changes. 

The aim of this study was to search for electron microscopic markers, effective for the differential diagnosis of central 

core myopathy. Muscle biopsies were investigated in 56 patients aged from 1 to 21 years with diagnosis of central 

core myopathy (24 patients), multicore disease (6 patients), sarcotubular myopathy (10 patients), mitochondrial 

myopathy (16 patients). There were used methods of light (including histochemical) and electron microscopy. There 

were revealed basic electron-microscopic characteristics that could be used for differential diagnosis of congenital 

myopathies: central core, multicore and sarcotubular myopathies, as well as their morphological differences from 

mitochondrial myopathies. 
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ǶȌȕȖȑ Ȑȏ ȕȈȐȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȝ ȋȘțȗȗ ȕȈ-
șȓȍȌșȚȊȍȕȕȣȝ ȉȖȓȍȏȕȍȑ ȟȍȓȖȊȍȒȈ ȧȊȓȧȦȚșȧ ȕȍȘȊ-

ȕȖ-ȔȣȠȍȟȕȣȍ ȏȈȉȖȓȍȊȈȕȐȧ, șȘȍȌȐ ȒȖȚȖȘȣȝ ȖșȖȉȖȍ Ȕȍ-
șȚȖ ȏȈȕȐȔȈȦȚ ȊȘȖȎȌȍȕȕȣȍ «șȚȘțȒȚțȘȕȣȍ» ȔȐȖȗȈȚȐȐ. 
ǹȘȍȌȐ ȕȐȝ ȗȍȘȊȖȍ ȔȍșȚȖ ȗȖ ȟȈșȚȖȚȍ ȏȈȕȐȔȈȍȚ ȊȘȖȎȌȍȕ-

ȕȈȧ ȔȐȖȗȈȚȐȧ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ, ȊȣȏȊȈȕȕȈȧ ȔțȚȈ-
ȞȐȍȑ ȋȍȕȈ ȘȐȈȕȖȌȐȕȖȊȖȋȖ ȘȍȞȍȗȚȖȘȈ [1]. ǸȐȈȕȖȌȐȕȖ-
Ȋȣȑ ȘȍȞȍȗȚȖȘ ȗȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ ȒȈȓȤȞȐȍȊȣȑ ȒȈȕȈȓ, 
ȘȈșȗȖȓȖȎȍȕȕȣȑ Ȋ ȔȍȔȉȘȈȕȍ ȥȕȌȖȗȓȈȏȔȈȚȐȟȍșȒȖȋȖ Șȍ-
ȚȐȒțȓțȔȈ Ȑ ȘȍȋțȓȐȘțȦȡȐȑ ȊȣȝȖȌ Ȑȏ ȕȍȋȖ ȒȈȓȤȞȐȧ [2].

Ǫ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ ȚȒȈȕȐ ȘȐȈȕȖȌȐȕȖȊȣȑ Șȍ-
ȞȍȗȚȖȘ ȘȈșȗȖȓȖȎȍȕ Ȋ ȔȍȔȉȘȈȕȍ ȗȖȗȍȘȍȟȕȣȝ ȞȐ-
șȚȍȘȕ șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȖȋȖ ȘȍȚȐȒțȓțȔȈ Ȑ șȊȧȏȈȕ ș 
ȌȐȋȐȌȘȖȗȐȘȐȌȐȕȖȊȣȔ ȘȍȞȍȗȚȖȘȖȔ ȕȈ ȐȕȊȈȋȐȕȈȞȐȧȝ 
ȗȓȈȏȔȈȓȍȔȔȣ Ȋ Ǻ-ȚȘțȉȖȟȒȈȝ. ǹȐȋȕȈȓ, ȗȘȐȝȖȌȧȡȐȑ ȗȖ 
șȈȘȒȖȓȍȔȔȍ ȏȈ șȟȍȚ ȥȚȖȑ șȊȧȏȐ, ȊȖȏȌȍȑșȚȊțȍȚ ȕȈ șȈȘ-
ȒȖȗȓȈȏȔȈȚȐȟȍșȒȐȑ ȘȍȚȐȒțȓțȔ, ȊȣȏȣȊȈȧ ȊȣȉȘȖș ȒȈȓȤ-
ȞȐȧ, ȕȍȖȉȝȖȌȐȔȣȑ Ȍȓȧ ȔȣȠȍȟȕȖȋȖ șȖȒȘȈȡȍȕȐȧ [2]. 
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Ǫ ȖșȕȖȊȍ ȗȈȚȖȋȍȕȍȏȈ ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎ-

ȕȧ, ȚȈȒȐȔ ȖȉȘȈȏȖȔ, ȓȍȎȈȚ ȕȈȘțȠȍȕȐȧ ȗȍȘȍȘȈșȗȘȍȌȍ-
ȓȍȕȐȧ ȐȖȕȖȊ ȒȈȓȤȞȐȧ Ȋ șțȉȔȐȒȘȖșȒȖȗȐȟȍșȒȐȝ ȏȖȕȈȝ 
șȒȍȓȍȚȕȖ-ȔȣȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ. ǼțȕȒȞȐȖȕȈȓȤȕȖ ȥȚȐ 
ȕȈȘțȠȍȕȐȧ ȊȣȘȈȎȈȦȚșȧ Ȋ ȕȍșȗȍȞȐȜȐȟȍșȒȖȑ ȒȈȘȚȐȕȍ 
ȔȐȖȗȈȚȐȟȍșȒȖȋȖ șȐȔȗȚȖȔȖȒȖȔȗȓȍȒșȈ (Ȋ șȓțȟȈȍ ȘȈȕȕȍ-
ȋȖ ȌȍȉȦȚȈ — șȐȔȗȚȖȔȖȒȖȔȗȓȍȒșȈ «Ȋȧȓȣȑ ȘȍȉȍȕȖȒ»). 

ȅȚȈ ȕȍșȗȍȞȐȜȐȟȕȖșȚȤ țȎȍ ș ȗȍȘȊȣȝ ȘȈȉȖȚ, Ȋ ȒȖȚȖȘȣȝ 
ȉȣȓȖ ȖȗȐșȈȕȖ ȏȈȉȖȓȍȊȈȕȐȍ, ȗȖȚȘȍȉȖȊȈȓȈ ȈȒȚȐȊȕȖȋȖ 
ȗȖȐșȒȈ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖ-ȌȐȈȋȕȖșȚȐȟȍșȒȐȝ ȔȍȚȖȌȖȊ 
ȍȋȖ ȟȍȚȒȖȋȖ ȊȣȧȊȓȍȕȐȧ. ǶȌȕȐȔ Ȑȏ ȒȓȦȟȍȊȣȝ ȗȖȌȝȖ-
ȌȖȊ Ȓ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȊȘȖȎȌȍȕȕȖȑ 
ȔȐȖȗȈȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ șȚȈȓ ȔȖȘȜȖȓȖȋȐȟȍ-
șȒȐȑ ȈȕȈȓȐȏ ȉȐȖȗȚȈȚȖȊ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ ȚȒȈȕȐ. 
ǪȈȎȕȖȑ ȖșȖȉȍȕȕȖșȚȤȦ ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ ȗȘȐ ȥȚȖȔ 

ȧȊȓȧȍȚșȧ ȌȍȓȍȕȐȍ ȕȈ ȞȍȕȚȘȈȓȤȕțȦ Ȑ ȗȍȘȐȜȍȘȐȟȍșȒțȦ 

ȏȖȕȣ, ȒȖȚȖȘȣȍ ȘȈȏȓȐȟȈȦȚșȧ ȗȖ șȊȖȐȔ ȋȐșȚȖȝȐȔȐȟȍ-
șȒȐȔ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔ. ǷȘȐ ȥȚȖȔ ȍșȓȐ ȗȍȘȐȜȍȘȐȟȍ-
șȒȐȍ ȏȖȕȣ ȗȖ ȥȚȐȔ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔ ȗȘȐȕȞȐȗȐȈȓȤȕȖ 
ȕȍ ȐȏȔȍȕȍȕȣ, ȚȖ Ȋ ȞȍȕȚȘȈȓȤȕȣȝ ȖȉȓȈșȚȧȝ ȔȣȠȍȟȕȖȋȖ 
ȊȖȓȖȒȕȈ (ȔȐȖȕȈ) ȗȘȈȒȚȐȟȍșȒȐ ȖȚșțȚșȚȊțȍȚ ȈȒȚȐȊȕȖșȚȤ 
ȉȖȓȤȠȐȕșȚȊȈ ȜȍȘȔȍȕȚȖȊ, ȟȚȖ Ȑ ȗȘȐȊȖȌȐȚ Ȓ ȗȖȧȊȓȍ-
ȕȐȦ ȕȈ șȊȍȚȖȋȐșȚȖȝȐȔȐȟȍșȒȐȝ ȗȘȍȗȈȘȈȚȈȝ ȜȍȕȖȔȍȕȈ 
ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ. ǵȍșȔȖȚȘȧ ȕȈ țșȗȍȝȐ ȔȖȓȍȒț-
ȓȧȘȕȖ-ȋȍȕȍȚȐȟȍșȒȖȋȖ ȖȉȢȧșȕȍȕȐȧ ȥȚȐȖȓȖȋȐȐ ȥȚȖȋȖ ȏȈ-
ȉȖȓȍȊȈȕȐȧ, șȖȖȚȊȍȚșȚȊțȦȡȐȍ ȔȍȚȖȌȣ ȌȐȈȋȕȖșȚȐȒȐ ȌȖ 
șȐȝ ȗȖȘ ȚȘțȌȖȍȔȒȐ, ȌȖȘȖȋȐ Ȑ ȖȉȓȈȌȈȦȚ ȕȐȏȒȖȑ ȟțȊ-
șȚȊȐȚȍȓȤȕȖșȚȤȦ. ǷȖȥȚȖȔț ȈȒȚțȈȓȤȕȖșȚȤ ȔȖȘȜȖȓȖȋȐȟȍ-
șȒȖȑ ȌȐȈȋȕȖșȚȐȒȐ ȖșȚȈȍȚșȧ ȖȟȍȕȤ ȊȣșȖȒȖȑ. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȖșȕȖȊȕȣȔ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖ-ȌȐȈ-

ȋȕȖșȚȐȟȍșȒȐȔ ȔȈȘȒȍȘȖȔ ȏȈȉȖȓȍȊȈȕȐȧ ȧȊȓȧȍȚșȧ ȍȋȖ 
șȊȍȚȖȋȐșȚȖȝȐȔȐȟȍșȒȈȧ ȌȐȈȋȕȖșȚȐȒȈ ș ȊȣȧȊȓȍȕȐȍȔ ȈȒ-
ȚȐȊȕȖșȚȐ ȘȈȏȓȐȟȕȣȝ, Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȔȐȚȖȝȖȕȌȘȐ-
ȈȓȤȕȣȝ, ȜȍȘȔȍȕȚȖȊ. Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ șȘȍȌȐ ȊȘȖȎȌȍȕȕȣȝ 
ȏȈȉȖȓȍȊȈȕȐȑ, ȗȘȖȧȊȓȧȦȡȐȝșȧ șȐȔȗȚȖȔȖȒȖȔȗȓȍȒșȖȔ 

«Ȋȧȓȣȑ ȘȍȉȍȕȖȒ», ȊșȚȘȍȟȈȦȚșȧ ȚȈȒȐȍ, ȗȘȐ ȒȖȚȖȘȣȝ 
șȊȍȚȖȋȐșȚȖȝȐȔȐȟȍșȒȈȧ ȝȈȘȈȒȚȍȘȐșȚȐȒȈ ȔȣȠȞ ȔȖȎȍȚ 
ȉȣȚȤ ȖȟȍȕȤ șȝȖȌȕȈ ș ȒȈȘȚȐȕȖȑ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎ-

ȕȧ. Ǫ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȘȍȟȤ ȐȌȍȚ Ȗ ȏȈȉȖȓȍȊȈȕȐȧȝ, șȖ-
ȗȘȖȊȖȎȌȈȦȡȐȝșȧ ȒȖȓȐȟȍșȚȊȍȕȕȣȔȐ ȐȏȔȍȕȍȕȐȧȔȐ 
ȗțȓȈ ȔȐȚȖȝȖȕȌȘȐȑ. ǲ ȕȐȔ ȖȚȕȖșȧȚșȧ ȒȈȒ șȖȉșȚȊȍȕȕȖ 
ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȍ ȔȐȖȗȈȚȐȐ, ȚȈȒ Ȑ ȌȘțȋȐȍ ȕȍȘȊȕȖ-
ȔȣȠȍȟȕȣȍ ȏȈȉȖȓȍȊȈȕȐȧ ș ȒȖȔȗȍȕșȈȚȖȘȕȣȔ țȊȍȓȐȟȍ-
ȕȐȍȔ ȒȖȓȐȟȍșȚȊȈ ȥȚȐȝ ȖȘȋȈȕȍȓȓ [1, 3]. ǷȘȐ ȥȚȖȔ ȟȈșȚȖ 
ȕȈȉȓȦȌȈȍȚșȧ țȊȍȓȐȟȍȕȐȍ ȒȖȓȐȟȍșȚȊȈ ȔȐȚȖȝȖȕȌȘȐȑ 
Ȋ ȗȍȘȐȜȍȘȐȟȍșȒȐȝ (șțȉșȈȘȒȖȓȍȔȔȈȓȤȕȣȝ) ȏȖȕȈȝ, Ȋ 
ȘȍȏțȓȤȚȈȚȍ ȟȍȋȖ ȥȚȐ țȟȈșȚȒȐ ȖȉȓȈȌȈȦȚ ȏȕȈȟȐȚȍȓȤȕȖ 
ȉȖȓȤȠȍȑ ȥȕȏȐȔȈȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȤȦ ȗȖ șȘȈȊȕȍȕȐȦ 

ș ȞȍȕȚȘȈȓȤȕȣȔȐ. ǲȘȖȔȍ ȚȖȋȖ, șțȡȍșȚȊțȦȚ ȏȈȉȖȓȍȊȈ-
ȕȐȧ, ȗȈȚȖȋȍȕȍȚȐȟȍșȒȐ șȝȖȌȕȣȍ ș ȉȖȓȍȏȕȤȦ ȞȍȕȚȘȈȓȤ-
ȕȖȋȖ șȚȍȘȎȕȧ, ȕȖ ȖȚȓȐȟȈȦȡȐȍșȧ ȘȈȏȔȍȘȈȔȐ Ȑ ȘȈș-
ȗȘȍȌȍȓȍȕȐȍȔ ȏȖȕ șȖ șȕȐȎȍȕȕȖȑ ȈȒȚȐȊȕȖșȚȤȦ ȜȍȘȔȍȕ-
ȚȖȊ — ȚȈȒ ȕȈȏȣȊȈȍȔȣȍ ȔȕȖȋȖșȚȍȘȎȕȍȊȣȍ ȔȐȖȗȈȚȐȐ, 
ȟȈșȚȖ ȚȖȎȍ ȌȍȉȦȚȐȘțȦȡȐȍ ș ȘȖȎȌȍȕȐȧ. ǪȖ Ȋșȍȝ ȥȚȐȝ 
șȓțȟȈȧȝ șȊȍȚȖȋȐșȚȖȝȐȔȐȟȍșȒȈȧ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȈȧ 
ȌȐȈȋȕȖșȚȐȒȈ ȏȈȚȘțȌȕȍȕȈ Ȑ ȚȘȍȉțȍȚ ȘȈșȠȐȘȍȕȐȧ Ȕȍ-
ȚȖȌȐȟȍșȒȐȝ ȗȖȌȝȖȌȖȊ, ȟȚȖ ȕȈȐȉȖȓȍȍ ȥȜȜȍȒȚȐȊȕȖ ȗȘȐ 
ȐșȗȖȓȤȏȖȊȈȕȐȐ ȥȓȍȒȚȘȖȕȕȖȑ ȔȐȒȘȖșȒȖȗȐȐ. Ǫ ȚȖ Ȏȍ 
ȊȘȍȔȧ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȍ (țȓȤȚȘȈșȚȘțȒ-

ȚțȘȕȣȍ) ȒȘȐȚȍȘȐȐ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ 
Ȑȏțȟȍȕȣ ȒȘȈȑȕȍ ȕȍȌȖșȚȈȚȖȟȕȖ [4], ȟȚȖ ȈȒȚțȈȓȐȏȐȘțȍȚ 
ȕȈțȟȕȣȑ ȗȖȐșȒ ȥȚȐȝ ȒȘȐȚȍȘȐȍȊ ȗȘȐ ȗȍȘȍȟȐșȓȍȕȕȣȝ 
ȏȈȉȖȓȍȊȈȕȐȧȝ. ǵȍȖȉȝȖȌȐȔȖ ȚȈȒȎȍ ȕȈȑȚȐ ȥȓȍȒȚȘȖȕȕȖ-
ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȍ ȔȈȘȒȍȘȣ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȊȘȖȎ-

ȌȍȕȕȖȑ ȔȐȖȗȈȚȐȐ, ȗȈȚȖȋȍȕȍȏ ȒȖȚȖȘȖȑ ȚȖȎȍ șȊȧȏȈȕ ș 
ȗȖȊȘȍȎȌȍȕȐȍȔ șȈȘȒȖȚțȉțȓȧȘȕȖȋȖ ȘȍȚȐȒțȓțȔȈ. 
ǾȍȓȤ ȕȈșȚȖȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ — ȗȖȐșȒ ȥȓȍȒȚȘȖȕ-

ȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȝ ȔȈȘȒȍȘȖȊ, ȥȜȜȍȒȚȐȊȕȣȝ ȗȘȐ 
ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈ-
ȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ, Ȋ ȟȈșȚȕȖșȚȐ, ȗȘȐ ȖȚȓȐȟȐȐ 
ȍȍ ȖȚ ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ, șȈȘȒȖȚțȉțȓȧȘȕȖȑ Ȑ ȔȐȚȖȝȖȕ-
ȌȘȐȈȓȤȕȖȑ ȔȐȖȗȈȚȐȑ.

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ǰșșȓȍȌȖȊȈȕȣ ȉȐȖȗȚȈȚȣ șȒȍȓȍȚȕȣȝ (ȗȍȘȍȌȕȐȝ ȉȍȌȘȍȕ-
ȕȣȝ) ȔȣȠȞ ț 56 ȗȈȞȐȍȕȚȖȊ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 1 ȌȖ 21 ȋȖȌȈ,
ș ȌȐȈȋȕȖȏȈȔȐ «ȊȘȖȎȌȍȕȕȈȧ ȔȐȖȗȈȚȐȧ ȞȍȕȚȘȈȓȤȕȖȋȖ 
șȚȍȘȎȕȧ» (24 ȉȖȓȤȕȣȝ), «ȔȕȖȋȖșȚȍȘȎȕȍȊȈȧ ȔȐȖȗȈȚȐȧ» 

(6 ȉȖȓȤȕȣȝ), «șȈȘȒȖȚțȉțȓȧȘȕȈȧ ȔȐȖȗȈȚȐȧ» (10 ȉȖȓȤ-
ȕȣȝ), «ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȈȧ ȔȐȖȗȈȚȐȧ» (16 ȉȖȓȤȕȣȝ).
ǴȖȘȜȖȓȖȋȐȟȍșȒȐȑ ȈȕȈȓȐȏ ȗȘȖȊȍȌȍȕ ș ȗȖȔȖȡȤȦ 

șȓȍȌțȦȡȐȝ ȔȍȚȖȌȖȊ: șȊȍȚȖȊȈȧ ȔȐȒȘȖșȒȖȗȐȧ (ȖȒȘȈșȒȈ 
ȋȍȔȈȚȖȒșȐȓȐȕȖȔ Ȑ ȥȖȏȐȕȖȔ; ȋȐșȚȖȝȐȔȐȟȍșȒȖȍ ȊȣȧȊ-
ȓȍȕȐȍ ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍȋȐȌȘȖȋȍȕȈȏȣ ȗȖ ǵȈȝȓȈ-
șț ș șȖȈȊȚ. (1957) [5]) Ȑ ȥȓȍȒȚȘȖȕȕȈȧ ȔȐȒȘȖșȒȖȗȐȧ. 
Ǭȓȧ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȖȋȖ ȐșșȓȍȌȖȊȈȕȐȧ 
ȐșȗȖȓȤȏȖȊȈȓȐ ȔȈȚȍȘȐȈȓ, ȏȈȜȐȒșȐȘȖȊȈȕȕȣȑ Ȋ ȋȓțȚȈ-
ȘȖȊȖȔ ȈȓȤȌȍȋȐȌȍ Ȑ ȟȍȚȣȘȍȝȖȒȐșȐ ȖșȔȐȧ Ȑ ȏȈȓȐȚȣȑ Ȋ 
ȥȗȖȕ-ȈȘȈȓȌȐȚȖȊțȦ șȔȍșȤ șȔȖȓ. ǰșșȓȍȌȖȊȈȕȐȍ țȓȤȚȘȈ-
ȚȖȕȒȐȝ șȘȍȏȖȊ ȗȘȖȊȖȌȐȓȐ ȕȈ ȚȘȈȕșȔȐșșȐȖȕȕȣȝ ȥȓȍȒ-
ȚȘȖȕȕȣȝ ȔȐȒȘȖșȒȖȗȈȝ JEOL JEM-100B Ȑ LEO 912 AB.

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǷȘȐ șȊȍȚȖȊȖȑ ȔȐȒȘȖșȒȖȗȐȐ ȕȈ ȗȘȍȗȈȘȈȚȈȝ ȉȖȓȤȕȣȝ 
ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈȚȐȍȑ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ, ȖȒȘȈ-
Ƞȍȕȕȣȝ ȋȍȔȈȚȖȒșȐȓȐȕȖȔ Ȑ ȥȖȏȐȕȖȔ, ȕȐȒȈȒȐȝ ȐȏȔȍȕȍ-
ȕȐȑ, ȒȘȖȔȍ țȔȍȘȍȕȕȖ ȊȣȘȈȎȍȕȕȖȑ ȔȐȖȋȍȕȕȖȑ ȈȚȘȖ-
ȜȐȐ, ȕȍ ȊȣȧȊȓȍȕȖ, Ȉ ȗȘȐ ȋȐșȚȖȜȍȘȔȍȕȚȈȚȐȊȕȖȑ ȖȞȍȕȒȍ 
ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍȋȐȌȘȖȋȍȕȈȏȣ ȉȣȓȐ ȖȉȕȈȘțȎȍȕȣ 

ȚȐȗȐȟȕȣȍ ȞȍȕȚȘȈȓȤȕȣȍ ȏȖȕȣ ș ȖȚșțȚșȚȊȐȍȔ ȐȓȐ ȏȕȈ-
ȟȐȚȍȓȤȕȣȔ șȕȐȎȍȕȐȍȔ ȈȒȚȐȊȕȖșȚȐ ȜȍȘȔȍȕȚȈ (ȘȐș. 1). 

ǷȘȐ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȖȔ ȈȕȈȓȐȏȍ șȒȍȓȍȚ-
ȕȖ-ȔȣȠȍȟȕȖȑ ȚȒȈȕȐ ȉȖȓȤȕȣȝ ȊȘȖȎȌȍȕȕȖȑ șȚȘțȒȚțȘȕȖȑ 
ȔȐȖȗȈȚȐȍȑ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ ȉȣȓȐ ȊȣȧȊȓȍȕȣ șȓȍ-
ȌțȦȡȐȍ ȖșȕȖȊȕȣȍ ȊȈȘȐȈȕȚȣ ȐȏȔȍȕȍȕȐȑ țȓȤȚȘȈșȚȘțȒ-
ȚțȘ: ȈȚȘȖȜȐȟȍșȒȐȍ ȐȏȔȍȕȍȕȐȧ ȗțȟȒȖȊ ȔȐȖȜȐȓȈȔȍȕȚȖȊ, 
ȖȟȈȋȐ ȌȍȏȖȘȐȍȕȚȈȞȐȐ ȔȐȖȜȐȓȈȔȍȕȚȖȊ, ȘȈșȡȍȗȓȍȕȐȍ 
ȗțȟȒȖȊ ȔȐȖȜȐȓȈȔȍȕȚȖȊ, șțȉșȈȘȒȖȓȍȔȔȈȓȤȕȈȧ ȗȘȖȓȐ-
ȜȍȘȈȞȐȧ ȔȐȚȖȝȖȕȌȘȐȑ, ȗȘȐȏȕȈȒȐ ȌȍșȚȘțȒȞȐȐ ȒȖȔȗȓȍȒ-
șȖȊ Ǻ-ȚȘțȉȖȟȍȒ Ȑ șȈȘȒȖȚțȉțȓȧȘȕȣȝ ȞȐșȚȍȘȕ (ȚȘȐȈȌ), 
ȋȐȗȍȘȚȘȖȜȐȧ ȔȐȚȖȝȖȕȌȘȐȑ, ȊȈȒțȖȓȐȏȈȞȐȧ Ȑ ȌȍșȚȘțȒ-
ȞȐȧ ȔȐȚȖȝȖȕȌȘȐȑ Ȑ șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȖȋȖ ȘȍȚȐȒțȓț-
ȔȈ, ȗȖȊȣȠȍȕȐȍ ȒȖȓȐȟȍșȚȊȈ ȓȐȗȐȌȕȣȝ Ȑ ȌȘțȋȐȝ ȊȒȓȦ-

ȟȍȕȐȑ. ǰȏȔȍȕȍȕȐȧ țȓȤȚȘȈșȚȘțȒȚțȘ ȗȘȐ ȥȚȖȔ ȏȈȉȖȓȍȊȈ-
ȕȐȐ ȖȟȍȕȤ ȗȖȓȐȔȖȘȜȕȣ Ȑ ȏȈȚȘȈȋȐȊȈȦȚ ȜȈȒȚȐȟȍșȒȐ Ȋșȍ 
ȒȖȔȗȖȕȍȕȚȣ ȔȣȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ (ȘȐș. 2).
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Ǫșȍ ȥȚȐ ȐȏȔȍȕȍȕȐȧ Ȋ ȘȈȏȕȣȝ șȖȟȍȚȈȕȐȧȝ ȔȖȋțȚ 
ȉȣȚȤ ȗȘȍȌșȚȈȊȓȍȕȣ ț ȖȌȕȐȝ Ȑ Țȍȝ Ȏȍ ȉȖȓȤȕȣȝ. ǵȈȔȐ 
ȉȣȓȐ ȊȣȌȍȓȍȕȣ 4 ȕȈȐȉȖȓȍȍ ȚȐȗȐȟȕȣȝ ȚȈȒȐȝ șȖȟȍȚȈ-
ȕȐȧ (ȒȖȔȗȓȍȒșȈ): ȒȖȔȗȓȍȒș ȐȏȔȍȕȍȕȐȑ I ȝȈȘȈȒȚȍȘȐȏț-
ȍȚșȧ ȖȚșțȚșȚȊȐȍȔ ȋȘțȉȣȝ ȐȏȔȍȕȍȕȐȑ. ǲȖȔȗȓȍȒș ȐȏȔȍ-
ȕȍȕȐȑ II — ȕȈȓȐȟȐȍȔ ȖȟȈȋȖȊ ȌȍȏȖȘȐȍȕȚȈȞȐȐ, ȈȚȘȖȜȐȐ 
Ȑ ȘȈșȡȍȗȓȍȕȐȧ ȔȐȖȜȐȓȈȔȍȕȚȖȊ, ȋȐȗȍȘȚȘȖȜȐȐ, ȊȈȒț-
ȖȓȐȏȈȞȐȐ Ȑ ȌȍșȚȘțȒȞȐȐ ȔȐȚȖȝȖȕȌȘȐȑ, ȌȍȏȖȘȐȍȕȚȈȞȐȐ 
Ȑ țȗȓȖȚȕȍȕȐȧ ȚȘȐȈȌ, țȊȍȓȐȟȍȕȐȧ ȒȖȓȐȟȍșȚȊȈ ȋȓȐȒȖ-
ȋȍȕȈ Ȑ ȓȐȗȐȌȖȊ. ǲȖȔȗȓȍȒș ȐȏȔȍȕȍȕȐȑ III — ȈȚȘȖȜȐȍȑ
ȗțȟȒȖȊ ȔȐȖȜȐȉȘȐȓȓ, Ȑȝ ȋȘțȉȖȑ ȌȍȏȖȘȐȍȕȚȈȞȐȍȑ ș 
ȘȈșȠȐȘȍȕȐȍȔ ȞȐȚȖȏȖȓȤȕȣȝ ȗȘȖșȚȘȈȕșȚȊ ȔȍȎȌț ȕȐȔȐ, 
ȏȈȗȖȓȕȍȕȕȣȝ ȔȍȓȒȖȋȘȈȕțȓȧȘȕȣȔ ȔȈȚȍȘȐȈȓȖȔ ȕȈ ȜȖȕȍ 
ȖȚȕȖșȐȚȍȓȤȕȖȋȖ țȔȍȕȤȠȍȕȐȧ ȘȈȏȔȍȘȖȊ Ȑ ȒȖȓȐȟȍșȚȊȈ 
ȔȐȚȖȝȖȕȌȘȐȑ. ǲȖȔȗȓȍȒș ȐȏȔȍȕȍȕȐȑ IV — ȘȍȋȐșȚȘȈȞȐȍȑ
ȞȍȕȚȘȈȓȤȕȖ ȘȈșȗȖȓȖȎȍȕȕȣȝ ȖȟȈȋȖȊ ȈȚȘȖȜȐȐ ȔȐȖȜȐ-
ȓȈȔȍȕȚȖȊ, ȐȕȖȋȌȈ șȖȗȘȖȊȖȎȌȈȦȡȐȝșȧ Ȑȝ ȘȈșȡȍȗȓȍ-
ȕȐȍȔ Ȑ ȌȍȏȖȘȐȍȕȚȈȞȐȍȑ ȗȘȐ ȖȚșțȚșȚȊȐȐ ȐȏȔȍȕȍȕȐȑ 
ȔȐȚȖȝȖȕȌȘȐȑ Ȑ ȌȘțȋȐȝ ȖȘȋȈȕȍȓȓ.

ǸȐș. 1. ǹȒȍȓȍȚȕȈȧ ȔȣȠȍȟȕȈȧ ȚȒȈȕȤ ȗȈȞȐȍȕȚȈ ș 
ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈȚȐȍȑ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ 
(țȊ. 100). ǪȖȏȘȈșȚ ȗȈȞȐȍȕȚȈ — 21 ȋȖȌ. ǫȐșȚȖȝȐȔȐȟȍ-
șȒȖȍ ȊȣȧȊȓȍȕȐȍ ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍȋȐȌȘȖȋȍȕȈȏȣ 

(ȗȖ ǵȈȝȓȈșț ș șȖȈȊȚ., 1957) ȕȈ ȒȘȐȖșȚȈȚȕȣȝ șȘȍȏȈȝ. 
ǷȖȟȚȐ ȊȖ Ȋșȍȝ ȗȘȖȌȖȓȤȕȖ șȘȍȏȈȕȕȣȝ ȔȣȠȍȟȕȣȝ ȊȖ-
ȓȖȒȕȈȝ ȖȗȘȍȌȍȓȧȍȚșȧ ȗȖȓȕȖȍ ȖȚșțȚșȚȊȐȍ ȈȒȚȐȊȕȖșȚȐ 
ȜȍȘȔȍȕȚȈ Ȋ ȞȍȕȚȘȈȓȤȕȣȝ ȏȖȕȈȝ (șȚȘȍȓȒȐ)

ǸȐș. 2. ȅȓȍȒȚȘȖȕȖȋȘȈȔȔȈ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ 
ȚȒȈȕȐ ȗȈȞȐȍȕȚȈ ș ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈȚȐȍȑ Ȟȍȕ-
ȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ (țȊ. 10000). ǪȖȏȘȈșȚ ȗȈȞȐȍȕȚȈ — 

10 ȓȍȚ. ǹȚȘȍȓȒȈȔȐ ȖȉȖȏȕȈȟȍȕȣ: 1 — ȊȈȒțȖȓȐȏȐȘȖȊȈȕ-
ȕȈȧ ȔȐȚȖȝȖȕȌȘȐȧ; 2 — țȗȓȖȚȕȍȕȕȈȧ ȚȘȐȈȌȈ

ǸȐș. 3. ȅȓȍȒȚȘȖȕȖȋȘȈȔȔȈ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ 
ȚȒȈȕȐ ȗȈȞȐȍȕȚȈ ș ȊȘȖȎȌȍȕȕȖȑ ȔȕȖȋȖșȚȍȘȎȕȍ-
ȊȖȑ ȔȐȖȗȈȚȐȍȑ (țȊ. 20000). ǪȖȏȘȈșȚ ȗȈȞȐȍȕȚȈ — 

3,5 ȋȖȌȈ. ǾȍȕȚȘȈȓȤȕȣȑ țȟȈșȚȖȒ ȥȓȍȒȚȘȖȕȖȋȘȈȔȔȣ ȏȈ-
ȕȐȔȈȍȚ ȏȖȕȈ «șȚȍȘȎȕȧ», ȝȈȘȈȒȚȍȘȐȏțȦȡȈȧșȧ ȈȚȘȖ-
ȜȐȍȑ Ȑ ȌȍȏȖȘȋȈȕȐȏȈȞȐȍȑ ȔȐȖȜȐȓȈȔȍȕȚȖȊ Ȑ ȌȘțȋȐȔȐ 
țȓȤȚȘȈșȚȘțȒȚțȘȕȣȔȐ ȐȏȔȍȕȍȕȐȧȔȐ

ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ șȊȍȚȖȊȖȑ ȔȐȒȘȖșȒȖȗȐȐ ȕȈ ȗȘȍȗȈ-
ȘȈȚȈȝ ȉȖȓȤȕȣȝ ȊȘȖȎȌȍȕȕȖȑ ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ ȔȐȖȗȈ-
ȚȐȍȑ, ȖȒȘȈȠȍȕȕȣȝ ȋȍȔȈȚȖȒșȐȓȐȕȖȔ Ȑ ȥȖȏȐȕȖȔ, ȕȐȒȈ-
ȒȐȝ ȐȏȔȍȕȍȕȐȑ, ȒȘȖȔȍ țȔȍȘȍȕȕȖ ȊȣȘȈȎȍȕȕȖȑ ȔȐȖȋȍȕ-
ȕȖȑ ȈȚȘȖȜȐȐ, ȕȍ ȊȣȧȊȓȧȓȖșȤ. ǷȘȐ ȋȐșȚȖȝȐȔȐȟȍșȒȖȔ 

ȖȗȘȍȌȍȓȍȕȐȐ ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍȋȐȌȘȖȋȍȕȈȏȣ 

ȖȉȕȈȘțȎȐȊȈȓȐșȤ țȟȈșȚȒȐ șȕȐȎȍȕȐȧ ȥȕȏȐȔȈȚȐȟȍșȒȖȑ 
ȈȒȚȐȊȕȖșȚȐ, ȕȖ, Ȋ ȖȚȓȐȟȐȍ ȖȚ ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ 
șȚȍȘȎȕȧ, ȖȕȐ ȕȍ ȘȈșȗȘȖșȚȘȈȕȧȓȐșȤ ȗȖ Ȋșȍȑ ȌȓȐȕȍ Ȕȣ-

ȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ Ȑ ȝȈȘȈȒȚȍȘȐȏȖȊȈȓȐșȤ ȘȈȏȕȣȔ ȘȈȏ-
ȔȍȘȖȔ Ȑ ȘȈșȗȖȓȖȎȍȕȐȍȔ ȖȚȕȖșȐȚȍȓȤȕȖ șȈȘȒȖȓȍȔȔȣ.

ǷȘȐ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȖȔ ȈȕȈȓȐȏȍ ȔȣȠȞ 

ȉȖȓȤȕȣȝ ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ ȔȐȖȗȈȚȐȍȑ ȉȣȓȐ ȕȈȑȌȍȕȣ 

ȖȚȕȖșȐȚȍȓȤȕȖ ȕȍȉȖȓȤȠȐȍ ȏȖȕȣ, ȝȈȘȈȒȚȍȘȐȏțȦȡȐȍ-
șȧ ȘȈșȡȍȗȓȍȕȐȍȔ Ȑ ȈȚȘȖȜȐȍȑ ȗțȟȒȖȊ ȔȐȖȜȐȓȈȔȍȕȚȖȊ 
(ȊȗȓȖȚȤ ȌȖ ȗȖȓȕȖȋȖ ȐșȟȍȏȕȖȊȍȕȐȧ Ȑȝ șȈȘȒȖȔȍȘȕȖȑ ȖȘȋȈ-
ȕȐȏȈȞȐȐ) ș ȟȈșȚȣȔ țȔȍȘȍȕȕȣȔ țȊȍȓȐȟȍȕȐȍȔ ȒȖȓȐȟȍșȚȊȈ 
ȓȐȗȐȌȕȣȝ Ȑ ȋȓȐȒȖȋȍȕȖȊȣȝ ȊȒȓȦȟȍȕȐȑ (ȘȐș. 3). ǲȘȖȔȍ 
ȚȖȋȖ, ț ȥȚȐȝ ȉȖȓȤȕȣȝ ȖȚȔȍȟȈȓȐșȤ țȟȈșȚȒȐ șțȉșȈȘȒȖȓȍȔ-

ȔȈȓȤȕȖȑ ȗȘȖȓȐȜȍȘȈȞȐȐ ȔȐȚȖȝȖȕȌȘȐȑ. ǲȖȔȗȓȍȒșȕȣȝ 
țȓȤȚȘȈșȚȘțȒȚțȘȕȣȝ ȐȏȔȍȕȍȕȐȑ, ȗȖȌȖȉȕȣȝ ȚȈȒȖȊȣȔ ȗȘȐ 
ȔȐȖȗȈȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ, ȕȍ ȉȣȓȖ.
ǹ ȗȖȔȖȡȤȦ șȊȍȚȖȊȖȋȖ ȔȐȒȘȖșȒȖȗȈ ȕȈ Ȋșȍȝ ȗȘȍȗȈ-

ȘȈȚȈȝ ȉȖȓȤȕȣȝ ȊȘȖȎȌȍȕȕȖȑ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȔȐȖȗȈ-
ȚȐȍȑ ȕȍ ȊȣȧȊȓȧȓȖșȤ ȕȐȒȈȒȐȝ ȐȏȔȍȕȍȕȐȑ, ȒȘȖȔȍ țȔȍ-
ȘȍȕȕȖ ȊȣȘȈȎȍȕȕȖȑ ȔȐȖȋȍȕȕȖȑ ȈȚȘȖȜȐȐ.
ǷȘȐ țȓȤȚȘȈșȚȘțȒȚțȘȕȖȔ ȈȕȈȓȐȏȍ șȒȍȓȍȚȕȖ-ȔȣȠȍȟ-

ȕȖȑ ȚȒȈȕȐ ȉȖȓȤȕȣȝ ȊȘȖȎȌȍȕȕȖȑ șȈȘȒȖȚțȉțȓȧȘȕȖȑ 
ȔȐȖȗȈȚȐȍȑ ȉȣȓȖ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ ȖșȕȖȊȕȣȔ ȐȏȔȍȕȍ-
ȕȐȍȔ ȗȘȐ ȥȚȖȔ ȏȈȉȖȓȍȊȈȕȐȐ ȧȊȓȧȍȚșȧ ȊȈȒțȖȓȐȏȈȞȐȧ 
șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȐȝ ȞȐșȚȍȘȕ ȘȈȏȕȖȑ șȚȍȗȍȕȐ ȊȣȘȈ-
ȎȍȕȕȖșȚȐ; ȒȈȒ ȗȘȈȊȐȓȖ, ȊȈȒțȖȓȐȏȐȘȖȊȈȕȕȣȍ șȚȘțȒ-
ȚțȘȣ ȉȣȓȐ țȗȖȘȧȌȖȟȍȕȣ ȖȚȕȖșȐȚȍȓȤȕȖ Z-ȗȖȓȖșȖȒ
(ȘȐș. 4). ǲȘȖȔȍ ȚȖȋȖ, Ȋ ȕȍȒȖȚȖȘȣȝ șțȉșȈȘȒȖȓȍȔȔȈȓȤ-
ȕȣȝ țȟȈșȚȒȈȝ ȕȈȉȓȦȌȈȓȐșȤ șȒȖȗȓȍȕȐȧ ȖȚȕȖșȐȚȍȓȤȕȖ 
ȕȍȐȏȔȍȕȍȕȕȣȝ ȔȐȚȖȝȖȕȌȘȐȑ.
ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ șȊȍȚȖȊȖȑ ȔȐȒȘȖșȒȖȗȐȐ ț ȉȖȓȤ-

ȕȣȝ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȔȐ ȔȐȖȗȈȚȐȧȔȐ ȕȈ ȗȘȍȗȈȘȈȚȈȝ, 
ȖȒȘȈȠȍȕȕȣȝ ȋȍȔȈȚȖȒșȐȓȐȕȖȔ Ȑ ȥȖȏȐȕȖȔ, ȒȈȒ ȗȘȈȊȐ-
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ȓȖ, ȉȣȓȈ ȖȉȕȈȘțȎȍȕȈ ȔȐȖȋȍȕȕȈȧ ȈȚȘȖȜȐȧ ȘȈȏȓȐȟȕȖȑ 
șȚȍȗȍȕȐ ȊȣȘȈȎȍȕȕȖșȚȐ, ț ȟȈșȚȐ ȉȖȓȤȕȣȝ ȕȈȉȓȦȌȈ-
ȓȖșȤ ȕȍȉȖȓȤȠȖȍ ȒȖȓȐȟȍșȚȊȖ ȒȖȈȋțȓȧȞȐȖȕȕȣȝ ȕȍȒȘȖ-
ȏȖȊ ȖȚȌȍȓȤȕȣȝ ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ ȉȍȏ ȗȘȐȏȕȈȒȖȊ 
ȜȈȋȖȞȐȚȖȏȈ Ȑ ȓȐȔȜȖȞȐȚȈȘȕȖȑ ȐȕȜȐȓȤȚȘȈȞȐȐ. ǷȘȐ 
ȋȐșȚȖȝȐȔȐȟȍșȒȖȔ ȊȣȧȊȓȍȕȐȐ ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍ-
ȋȐȌȘȖȋȍȕȈȏȣ ț 14 Ȑȏ 16 ȉȖȓȤȕȣȝ ȖȚȔȍȟȈȓȐșȤ țȟȈșȚȒȐ 
ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ ș ȋȍȚȍȘȖȋȍȕȕȣȔ ȗȖȊȣȠȍȕȐȍȔ ȈȒ-
ȚȐȊȕȖșȚȐ ȜȍȘȔȍȕȚȈ (ȜȍȕȖȔȍȕ RRF — «ȘȊȈȕȣȍ» ȒȘȈș-
ȕȣȍ ȊȖȓȖȒȕȈ). ǫȓȈȊȕȣȔ ȖȉȘȈȏȖȔ ȥȚȐ țȟȈșȚȒȐ ȘȈșȗȖȓȈ-
ȋȈȓȐșȤ șțȉșȈȘȒȖȓȍȔȔȈȓȤȕȖ, Ȉ ț ȕȍȒȖȚȖȘȣȝ ȉȖȓȤȕȣȝ — 

Ȑ Ȋ ȞȍȕȚȘȈȓȤȕȣȝ ȏȖȕȈȝ ȔȣȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ. 
ǷȘȐ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȖȔ ȈȕȈȓȐȏȍ ț ȥȚȐȝ 

ȉȖȓȤȕȣȝ ȊȖ Ȋșȍȝ țȟȈșȚȒȈȝ ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ ȉȣȓȐ 
ȊȣȧȊȓȍȕȣ șȓȍȌțȦȡȐȍ ȖșȕȖȊȕȣȍ ȊȈȘȐȈȕȚȣ ȐȏȔȍȕȍȕȐȑ 
țȓȤȚȘȈșȚȘțȒȚțȘ: țȊȍȓȐȟȍȕȐȍ ȒȖȓȐȟȍșȚȊȈ ȔȐȚȖȝȖȕ-
ȌȘȐȑ (ȖșȖȉȍȕȕȖ Ȋ șțȉșȈȘȒȖȓȍȔȔȈȓȤȕȣȝ ȏȖȕȈȝ), ȗȖ-
ȧȊȓȍȕȐȍ ȕȍȖȉȣȟȕȖ ȒȘțȗȕȣȝ, țȌȓȐȕȍȕȕȣȝ ȐȓȐ ȋȈȕȚȍ-
ȓȍȖȉȘȈȏȕȣȝ ȜȖȘȔ ȔȐȚȖȝȖȕȌȘȐȑ, ȕȈȓȐȟȐȍ ȗȘȐȏȕȈȒȖȊ 
ȌȍșȚȘțȒȞȐȐ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȝ ȒȘȐșȚ ȐȓȐ ȐȏȔȍȕȍȕȐȍ 
ȗȓȖȚȕȖșȚȐ ȔȈȚȘȐȒșȈ, ȗȘȐșțȚșȚȊȐȍ ȓȐȗȐȌȕȣȝ ȊȒȓȦȟȍ-
ȕȐȑ șȘȍȌȐ șȒȖȗȓȍȕȐȑ ȔȐȚȖȝȖȕȌȘȐȑ, ȘȍȋȐșȚȘȈȞȐȧ ȕȍ-
Ȗȉȣȟȕȣȝ ȊȒȓȦȟȍȕȐȑ Ȋ ȔȐȚȖȝȖȕȌȘȐȧȝ (ȕȈȗȘȐȔȍȘ, ȒȘȐ-
șȚȈȓȓȖȖȉȘȈȏȕȣȝ), ȊȣȘȈȎȍȕȕȈȧ ȋȐȉȍȓȤ ȔȐȚȖȝȖȕȌȘȐȑ, 
ȕȈȓȐȟȐȍ șȘȍȌȐ șȒȖȗȓȍȕȐȑ ȔȐȚȖȝȖȕȌȘȐȑ ȊȚȖȘȐȟȕȣȝ 
ȓȐȏȖșȖȔ, șȕȐȎȍȕȐȍ ȒȖȓȐȟȍșȚȊȈ ȔȐȚȖȝȖȕȌȘȐȑ (ȘȐș. 5).

ǻșȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍ ȋȐșȚȖȝȐȔȐȟȍșȒȐȝ ȔȍȚȖȌȐȒ Ȑ 
ȚȍȝȕȐȟȍșȒȐȝ ȌȍȚȈȓȍȑ ȥȓȍȒȚȘȖȕȕȖȋȖ ȔȐȒȘȖșȒȖȗȈ șțȡȍ-
șȚȊȍȕȕȖ țȓțȟȠȐȓȖ ȗȖȕȐȔȈȕȐȍ ȗȘȐȘȖȌȣ ȔȕȖȋȐȝ ȕȍȘȊȕȖ-
ȔȣȠȍȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ. ǷȘȐ ȊȘȖȎȌȍȕȕȣȝ șȚȘțȒȚțȘ-
ȕȣȝ ȔȐȖȗȈȚȐȧȝ ȊșȚȘȍȟȈȦȚșȧ ȟȍȚȒȐȍ, ȓȍȋȒȖ ȖȚȓȐȟȐȔȣȍ 
ȔȖȘȜȖȓȖȋȐȟȍșȒȐȍ ȖșȖȉȍȕȕȖșȚȐ Ȋ șȒȍȓȍȚȕȣȝ ȔȣȠȞȈȝ. 
ǲȈȎȌȖȍ ȏȈȉȖȓȍȊȈȕȐȍ ȥȚȖȑ ȋȘțȗȗȣ ȝȈȘȈȒȚȍȘȐȏțȍȚșȧ Șȧ-
ȌȖȔ șȗȍȞȐȜȐȟȍșȒȐȝ ȔȖȘȜȖȓȖȋȐȟȍșȒȐȝ ȗȘȐȏȕȈȒȖȊ.
Ǫ ȖșȕȖȊȍ ȗȈȚȖȋȍȕȍȏȈ ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎ-

ȕȧ ȓȍȎȈȚ țȓȤȚȘȈșȚȘțȒȚțȘȕȣȍ ȐȏȔȍȕȍȕȐȧ Ȋ ȞȍȕȚȘȈȓȤȕȣȝ 
ȏȖȕȈȝ șȒȍȓȍȚȕȖ-ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ, Ȉ ȚȈȒȎȍ ȖȚșțȚșȚȊȐȍ 
Ȋ ȕȐȝ ȜțȕȒȞȐȖȕȈȓȤȕȖȑ ȈȒȚȐȊȕȖșȚȐ, Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ 
ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȝ ȜȍȘȔȍȕȚȖȊ. ǫȐșȚȖȓȖȋȐȟȍșȒȐȍ ȝȈ-
ȘȈȒȚȍȘȐșȚȐȒȐ ȥȚȐȝ ȏȖȕ (șȚȍȘȎȕȍȑ), ȕȍ șȝȖȎȐȍ ș ȚȈȒȖ-
ȊȣȔȐ Ȋ ȗȍȘȐȜȍȘȐȟȍșȒȐȝ țȟȈșȚȒȈȝ ȊȖȓȖȒȕȈ, ȧȊȓȧȦȚșȧ 
ȖșȕȖȊȕȣȔ ȌȐȈȋȕȖșȚȐȟȍșȒȐȔ ȒȘȐȚȍȘȐȍȔ ȏȈȉȖȓȍȊȈȕȐȧ.
ǨȕȈȓȐȏ șȊȍȚȖȔȐȒȘȖșȒȖȗȐȟȍșȒȐȝ ȗȘȍȗȈȘȈȚȖȊ ș Ȑș-

ȗȖȓȤȏȖȊȈȕȐȍȔ ȚȍȝȕȐȒȐ ȋȐșȚȖȥȕȏȐȔȖȝȐȔȐȟȍșȒȖȋȖ ȊȣȧȊ-
ȓȍȕȐȧ ȈȒȚȐȊȕȖșȚȐ șțȒȞȐȕȈȚȌȍȋȐȌȘȖȋȍȕȈȏȣ ȗȖȌȚȊȍȘȎȌȈ-
ȍȚ ȌȈȕȕȣȍ ȕȈțȟȕȖȑ ȓȐȚȍȘȈȚțȘȣ [1–4] Ȗ ȚȖȔ, ȟȚȖ ȗȖȌȖȉ-
ȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȧȊȓȧȦȚșȧ ȕȍȖȉȝȖȌȐȔȣȔȐ ȗȘȐ ȌȐȜ-

ȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȊȘȖȎȌȍȕȕȣȝ ȔȐȖȗȈȚȐȑ. 
ǷȘȐ ȥȚȖȔ ȔȕȖȋȐȍ ȗȘȐȏȕȈȒȐ, ȊȣȧȊȓȍȕȕȣȍ ș ȗȖȔȖȡȤȦ șȊȍ-
ȚȖȊȖȑ ȔȐȒȘȖșȒȖȗȐȐ ȗȘȐ ȘȈșșȔȖȚȘȍȕȕȣȝ ȊȐȌȈȝ ȊȘȖȎȌȍȕ-
ȕȣȝ ȔȐȖȗȈȚȐȑ, ȧȊȓȧȦȚșȧ ȖȟȍȕȤ șȝȖȌȕȣȔȐ. ǹȊȍȚȖȊȈȧ ȔȐȒȘȖ-
șȒȖȗȐȧ ȗȘȐ ȈȕȈȓȐȏȍ ȔȣȠȍȟȕȣȝ ȉȐȖȗȚȈȚȖȊ ȕȈȠȐȝ ȉȖȓȤȕȣȝ 
ȗȖȏȊȖȓȐȓȈ ȐșȒȓȦȟȐȚȤ ȏȕȈȟȐȚȍȓȤȕȖȍ ȟȐșȓȖ șȖșȚȖȧȕȐȑ, 
ȝȈȘȈȒȚȍȘȐȏțȦȡȐȝșȧ șȝȖȌȕȖȑ ȒȓȐȕȐȟȍșȒȖȑ ȒȈȘȚȐȕȖȑ: 
ȊȘȖȎȌȍȕȕȣȍ Ȑ ȗȘȖȋȘȍșșȐȘțȦȡȐȍ ȔȣȠȍȟȕȣȍ ȌȐșȚȘȖȜȐȐ, 
ȞȍȕȚȘȈȓȤȕȖȧȌȍȘȕȣȍ ȔȐȖȗȈȚȐȐ, ȕȍȔȈȓȐȕȖȊțȦ ȔȐȖȗȈȚȐȦ, 

ȔȐȖȗȈȚȐȦ ș ȌȐșȗȘȖȗȖȘȞȐȧȔȐ ȚȐȗȖȊ ȊȖȓȖȒȖȕ Ȑ ȌȘ. 
Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ șȊȍȚȖȔȐȒȘȖșȒȖȗȐȟȍșȒȐȑ ȈȕȈȓȐȏ ȕȍ 

ȊșȍȋȌȈ ȗȖȏȊȖȓȧȍȚ ȘȈȏȓȐȟȐȚȤ ȔȍȎȌț șȖȉȖȑ ȞȍȕȚȘȈȓȤ-

ǸȐș. 4. ȅȓȍȒȚȘȖȕȖȋȘȈȔȔȈ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ 
ȚȒȈȕȐ ȗȈȞȐȍȕȚȈ ș ȊȘȖȎȌȍȕȕȖȑ șȈȘȒȖȚțȉțȓȧȘȕȖȑ 
ȔȐȖȗȈȚȐȍȑ (țȊ. 15000). ǪȖȏȘȈșȚ ȗȈȞȐȍȕȚȈ — 6 ȓȍȚ. 
ǹȚȘȍȓȒȈȔȐ ȖȉȖȏȕȈȟȍȕȈ ȔȕȖȎȍșȚȊȍȕȕȈȧ ȊȈȒțȖȓȐȏȈȞȐȧ 
ȥȓȍȔȍȕȚȖȊ șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȖȋȖ ȘȍȚȐȒțȓțȔȈ

ǸȐș. 5. ȅȓȍȒȚȘȖȕȖȋȘȈȔȔȈ șȒȍȓȍȚȕȖȑ ȔȣȠȍȟȕȖȑ 
ȚȒȈȕȐ ȗȈȞȐȍȕȚȈ ș ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȖȑ ȔȐȖȗȈ-
ȚȐȍȑ (țȊ. 15000). ǪȖȏȘȈșȚ ȗȈȞȐȍȕȚȈ — 11 ȓȍȚ. Ǫ Ȟȍȕ-
ȚȘȍ ȥȓȍȒȚȘȖȕȖȋȘȈȔȔȣ ȕȈȝȖȌȧȚșȧ ȌȊȈ șțȉșȈȘȒȖȓȍȔ-

ȔȈȓȤȕȣȝ țȟȈșȚȒȈ șȖșȍȌȕȐȝ ȔȣȠȍȟȕȣȝ ȊȖȓȖȒȖȕ ș ȈȕȖ-
ȔȈȓȤȕȣȔȐ șȒȖȗȓȍȕȐȧȔȐ ȌȍșȚȘțȒȚȐȊȕȣȝ ȔȐȚȖȝȖȕȌȘȐȑ

ȕȖșȚȍȘȎȕȍȊțȦ, ȔȕȖȋȖșȚȍȘȎȕȍȊțȦ, șȈȘȒȖȚțȉțȓȧȘȕțȦ 

Ȑ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕțȦ ȔȐȖȗȈȚȐȐ. ǺȈȒ, ȐȔȍȦȡȐȍșȧ ȗȘȐ 
ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ țȟȈșȚȒȐ șȖ șȕȐȎȍȕȕȖȑ 
ȥȕȏȐȔȈȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȤȦ ȕȍ ȊșȍȋȌȈ ȔȖȎȕȖ ȖȚȓȐ-
ȟȐȚȤ ȖȚ ȚȈȒȖȊȣȝ ȗȘȐ ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ ȔȐȖȗȈȚȐȐ. ǷȘȐ 
ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȖȑ ȔȐȖȗȈȚȐȐ ȗȍȘȐȜȍȘȐȟȍșȒȐȍ ȈȕȖ-
ȔȈȓȤȕȣȍ șȒȖȗȓȍȕȐȧ ȔȐȚȖȝȖȕȌȘȐȑ ȔȖȋțȚ ȕȈȗȖȔȐȕȈȚȤ 
ȚȈȒȎȍ șȚȍȘȎȕȍȊȣȍ ȐȏȔȍȕȍȕȐȧ, ȟȚȖ ȚȘȍȉțȍȚ ȉȖȓȍȍ ȚȖȕ-
ȒȖȑ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ. ǹ ȥȚȖȑ ȞȍȓȤȦ 

ȕȈȔȐ ȉȣȓȈ ȐșȗȖȓȤȏȖȊȈȕȈ ȥȓȍȒȚȘȖȕȕȈȧ ȔȐȒȘȖșȒȖȗȐȧ, 
ȗȖȏȊȖȓȐȊȠȈȧ ȌȍȚȈȓȤȕȖ ȖȞȍȕȐȚȤ țȓȤȚȘȈșȚȘțȒȚțȘȕȣȍ 
ȖșȖȉȍȕȕȖșȚȐ ȔȣȠȞ ȗȘȐ țȒȈȏȈȕȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ Ȑ 
ȊȣȧȊȐȚȤ șȗȍȞȐȜȐȟȍșȒȐȍ ȔȈȘȒȍȘȣ, ȏȕȈȟȐȔȣȍ Ȍȓȧ ȌȐȜ-

ȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ. ǲȘȖȔȍ ȚȖȋȖ, țȟȐȚȣȊȈȧ 
ȗȈȚȖȋȍȕȍȏ ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ, șȊȧȏȈȕȕȣȑ 
ș ȗȈȚȖȓȖȋȐȟȍșȒȐȔȐ ȐȏȔȍȕȍȕȐȧȔȐ ȔȖȓȍȒțȓȧȘȕȣȝ ȒȈȕȈ-
ȓȖȊ șȈȘȒȖȚțȉțȓȧȘȕȖȑ șȐșȚȍȔȣ, ȉȣȓȖ ȗȘȖȊȍȌȍȕȖ șȘȈȊ-
ȕȍȕȐȍ țȓȤȚȘȈșȚȘțȒȚțȘȣ ȔȣȠȞ ȗȘȐ ȥȚȖȔ ȏȈȉȖȓȍȊȈȕȐȐ 
Ȑ ȗȘȐ ȊȘȖȎȌȍȕȕȖȑ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȔȐȖȗȈȚȐȐ. ǨȒȚț-
ȈȓȤȕȖșȚȤ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȖȋȖ ȐȏțȟȍȕȐȧ 
ȔȣȠȞ ȗȘȐ ȗȖșȓȍȌȕȍȔ ȏȈȉȖȓȍȊȈȕȐȐ șȊȧȏȈȕȈ ȍȡȍ Ȑ ș 
ȚȍȔ, ȟȚȖ șȊȍȚȖȔȐȒȘȖșȒȖȗȐȟȍșȒȐȑ ȈȕȈȓȐȏ ȕȍ ȊȣȧȊȓȧȍȚ 
ȌȐȈȋȕȖșȚȐȟȍșȒȐ ȏȕȈȟȐȔȣȍ ȗȘȐȏȕȈȒȐ.

ȅȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐȟȍșȒȐȍ ȒȘȐȚȍȘȐȐ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ ȊȘȖȎȌȍȕȕȖȑ ȔȐȖȗȈȚȐȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ ț ȟȍȓȖȊȍȒȈ
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Ǫ ȘȍȏțȓȤȚȈȚȍ șȘȈȊȕȍȕȐȧ ȥȓȍȒȚȘȖȕȕȖ-ȔȐȒȘȖșȒȖȗȐ-
ȟȍșȒȖȑ ȒȈȘȚȐȕȣ ȗȘȐ țȒȈȏȈȕȕȣȝ ȊȘȖȎȌȍȕȕȣȝ ȔȐȖȗȈ-
ȚȐȧȝ ȉȣȓȐ ȖȗȘȍȌȍȓȍȕȣ șȖȖȚȊȍȚșȚȊțȦȡȐȍ ȌȐȈȋȕȖșȚȐ-
ȟȍșȒȐ ȏȕȈȟȐȔȣȍ țȓȤȚȘȈșȚȘțȒȚțȘȕȣȍ ȒȘȐȚȍȘȐȐ.
ǺȈȒ, ȗȘȐ ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ ȉȣȓȐ ȕȈȑ-

Ȍȍȕȣ ȘȈȏȓȐȟȕȣȍ șȖȟȍȚȈȕȐȧ ȓȖȒȈȓȤȕȣȝ ȌȍșȚȘțȒȚȐȊȕȣȝ 
ȐȏȔȍȕȍȕȐȑ șȖȌȍȘȎȐȔȖȋȖ ȔȣȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ. ǷȘȐ 
ȥȚȖȔ ȐȏȔȍȕȍȕȐȧ ȉȣȓȐ ȒȈȒ Ȋ ȜȐȉȘȐȓȓȧȘȕȖȔ ȈȗȗȈȘȈȚȍ, 
ȚȈȒ Ȑ Ȋ ȔȍȔȉȘȈȕȕȣȝ șȚȘțȒȚțȘȈȝ, Ȑ ȝȈȘȈȒȚȍȘȐȏȖȊȈȓȐșȤ 
ȘȈȏȓȐȟȕȖȑ șȚȍȗȍȕȤȦ ȊȣȘȈȎȍȕȕȖșȚȐ: ȖȚ ȕȈȘțȠȍȕȐȧ 
ȖȘȐȍȕȚȈȞȐȐ ȔȐȖȜȐȉȘȐȓȓ ȌȖ ȌȍșȚȘțȒȞȐȐ șȈȘȒȖȔȍȘȖȊ; 
ȖȚ țȊȍȓȐȟȍȕȐȧ ȒȖȓȐȟȍșȚȊȈ ȔȐȚȖȝȖȕȌȘȐȑ ȌȖ ȌȍșȚȘțȒȞȐȐ 
Ȑȝ Ȑ ȌȘțȋȐȝ ȔȍȔȉȘȈȕȕȣȝ șȚȘțȒȚțȘ Ȋ ȖȟȈȋȈȝ ȗȖȘȈȎȍȕȐȑ.
ǷȘȐ ȔȕȖȋȖșȚȍȘȎȕȍȊȖȑ ȔȐȖȗȈȚȐȐ ȉȣȓȐ ȊȣȧȊȓȍȕȣ 

ȖȚȕȖșȐȚȍȓȤȕȖ ȕȍȉȖȓȤȠȐȍ ȏȖȕȣ ș ȘȈșȡȍȗȓȍȕȐȍȔ Ȑ 
ȈȚȘȖȜȐȍȑ ȗțȟȒȖȊ ȔȐȖȜȐȓȈȔȍȕȚȖȊ (ȊȗȓȖȚȤ ȌȖ ȗȖȓȕȖ-
ȋȖ ȐșȟȍȏȕȖȊȍȕȐȧ Ȑȝ șȈȘȒȖȔȍȘȕȖȑ ȖȘȋȈȕȐȏȈȞȐȐ) ș ȟȈ-
șȚȣȔ ȗȘȐșțȚșȚȊȐȍȔ țȔȍȘȍȕȕȖȋȖ ȒȖȓȐȟȍșȚȊȈ ȓȐȗȐȌȕȣȝ 
Ȑ ȋȓȐȒȖȋȍȕȖȊȣȝ ȊȒȓȦȟȍȕȐȑ.
ǷȘȐ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȔȐȖȗȈȚȐȐ ȉȣȓȖ ȖȗȘȍȌȍȓȍȕȖ, 

ȟȚȖ ȖșȕȖȊȕȣȔ ȐȏȔȍȕȍȕȐȍȔ ȗȘȐ ȥȚȖȔ ȏȈȉȖȓȍȊȈȕȐȐ ȧȊ-
ȓȧȍȚșȧ ȊȈȒțȖȓȐȏȈȞȐȧ șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȐȝ ȞȐșȚȍȘȕ 
ȘȈȏȕȖȑ șȚȍȗȍȕȐ ȊȣȘȈȎȍȕȕȖșȚȐ; ȒȈȒ ȗȘȈȊȐȓȖ, ȊȈȒțȖ-
ȓȐȏȐȘȖȊȈȕȕȣȍ șȚȘțȒȚțȘȣ ȉȣȓȐ țȗȖȘȧȌȖȟȍȕȣ ȖȚȕȖ-
șȐȚȍȓȤȕȖ Z-ȗȖȓȖșȖȒ. ǺȈȒȈȧ ȗȈȚȖȔȖȘȜȖȓȖȋȐȟȍșȒȈȧ 
ȒȈȘȚȐȕȈ ȕȍ ȕȈȉȓȦȌȈȓȈșȤ ȗȘȐ ȌȘțȋȐȝ ȘȈșșȔȖȚȘȍȕȕȣȝ 
ȊȘȖȎȌȍȕȕȣȝ ȔȐȖȗȈȚȐȧȝ.
ǷȘȐ șȘȈȊȕȍȕȐȐ țȓȤȚȘȈșȚȘțȒȚțȘȕȣȝ ȐȏȔȍȕȍȕȐȑ ȗȘȐ 

ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ Ȑ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȔȐȖ-
ȗȈȚȐȐ ȊȣȧșȕȐȓȖșȤ, ȟȚȖ ȗȘȐ ȗȖșȓȍȌȕȍȑ țȓȤȚȘȈșȚȘțȒȚțȘ-
ȕȣȍ ȐȏȔȍȕȍȕȐȧ Ȋ ȖșȕȖȊȕȖȔ ȕȍ ȏȈȚȘȈȋȐȊȈȦȚ ȞȍȓȖșȚȕȖșȚȐ 
ȔȣȠȍȟȕȖȋȖ ȊȖȓȖȒȕȈ, Ȑ ȗȖȘȈȎȍȕȐȍ șȊȧȏȈȕȖ ș ȥȓȍȔȍȕ-
ȚȈȔȐ șȈȘȒȖȗȓȈȏȔȈȚȐȟȍșȒȖȋȖ ȘȍȚȐȒțȓțȔȈ. ǽȈȘȈȒȚȍȘȕȖȑ 
ȖșȖȉȍȕȕȖșȚȤȦ șȈȘȒȖȚțȉțȓȧȘȕȖȑ ȔȐȖȗȈȚȐȐ ȧȊȓȧȍȚșȧ 
ȔȕȖȎȍșȚȊȍȕȕȈȧ ȊȍȏȐȒțȓȧȞȐȧ ȞȐșȚȍȘȕ șȈȘȒȖȗȓȈȏȔȈȚȐ-
ȟȍșȒȖȋȖ ȘȍȚȐȒțȓțȔȈ (Ȋ ȖșȕȖȊȕȖȔ Ȋ ȘȈȑȖȕȍ Z-ȗȖȓȖșȖȒ).
ǷȘȐ șȘȈȊȕȍȕȐȐ țȓȤȚȘȈșȚȘțȒȚțȘȕȣȝ ȐȏȔȍȕȍȕȐȑ ȗȘȐ 

ȉȖȓȍȏȕȐ ȞȍȕȚȘȈȓȤȕȖȋȖ șȚȍȘȎȕȧ Ȑ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȖȑ 
ȔȐȖȗȈȚȐȐ ȉȣȓȖ ȊȣȧȊȓȍȕȖ, ȟȚȖ ȗȘȐ ȗȖșȓȍȌȕȍȑ țȓȤȚȘȈ-
șȚȘțȒȚțȘȕȣȍ ȐȏȔȍȕȍȕȐȧ ȏȈȚȘȈȋȐȊȈȦȚ ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ 

ȔȐȚȖȝȖȕȌȘȐȐ. ǵȈȉȓȦȌȈȦȚșȧ ȔȕȖȎȍșȚȊȍȕȕȣȍ ȕȈȘțȠȍ-
ȕȐȧ ȔȐȚȖȝȖȕȌȘȐȑ, ȚȈȒȐȍ ȒȈȒ ȋȐȗȍȘȚȘȖȜȐȧ, ȕȈȘțȠȍȕȐȍ 
șȚȘțȒȚțȘȣ ȒȘȐșȚ Ȑ ȗȓȖȚȕȖșȚȐ ȔȈȚȘȐȒșȈ. ǪȖȒȘțȋ ȗȈȚȖ-
ȓȖȋȐȟȍșȒȐ ȐȏȔȍȕȍȕȕȣȝ ȔȐȚȖȝȖȕȌȘȐȑ ȕȍȘȍȌȒȖ ȖȗȘȍ-
ȌȍȓȧȍȚșȧ ȉȖȓȤȠȖȍ ȒȖȓȐȟȍșȚȊȖ ȓȐȗȐȌȕȣȝ ȊȒȓȦȟȍȕȐȑ, 
ȊȚȖȘȐȟȕȣȝ ȓȐȏȖșȖȔ Ȑ șȒȖȗȓȍȕȐȑ ȋȓȐȒȖȋȍȕȈ. ǷȘȐȕȞȐ-
ȗȐȈȓȤȕȖ ȊȈȎȕȣȔ ȗȘȐȏȕȈȒȖȔ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȝ ȔȐȖ-
ȗȈȚȐȑ ȧȊȓȧȍȚșȧ ȘȈșȗȘȖșȚȘȈȕȍȕȕȖșȚȤ ȥȚȐȝ ȐȏȔȍȕȍȕȐȑ 
ȗȖ Ȋșȍȑ ȔȣȠȍȟȕȖȑ ȚȒȈȕȐ ȉȍȏ ȖȉȘȈȏȖȊȈȕȐȧ ȋȍȚȍȘȖȋȍȕ-
ȕȣȝ Ȋ ȥȚȖȔ ȖȚȕȖȠȍȕȐȐ ȓȖȒțșȖȊ. ǻȊȍȓȐȟȍȕȐȍ ȒȖȓȐȟȍ-
șȚȊȈ ȔȐȚȖȝȖȕȌȘȐȑ ȐȔȍȍȚ ȔȍșȚȖ ț ȉȖȓȤȠȐȕșȚȊȈ ȉȖȓȤȕȣȝ 
ȒȈȒ șțȉșȈȘȒȖȓȍȔȔȈȓȤȕȖ, ȚȈȒ Ȑ ȐȕȚȍȘȔȐȖȜȐȉȘȐȓȓȧȘȕȖ. 

ǯȈȒȓȦȟȍȕȐȍ

ǸȍȏțȓȤȚȈȚȣ ȕȈȠȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȌȚȊȍȘȎȌȈ-
ȦȚ ȐȕȜȖȘȔȈȚȐȊȕȖșȚȤ ȥȓȍȒȚȘȖȕȕȖȑ ȔȐȒȘȖșȒȖȗȐȐ ȗȘȐ 
ȔȖȘȜȖȓȖȋȐȟȍșȒȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȕȍȘȊȕȖ-ȔȣȠȍȟȕȣȝ ȏȈ-
ȉȖȓȍȊȈȕȐȑ. ǵȍșȔȖȚȘȧ ȕȈ țșȗȍȝȐ Ȋ ȐȏțȟȍȕȐȐ ȔȕȖȋȐȝ 
Ȑȏ ȕȐȝ ș ȗȖȔȖȡȤȦ șȊȍȚȖȊȖȑ ȔȐȒȘȖșȒȖȗȐȐ, ȕȍȒȖȚȖ-

Șȣȍ ȕȖȏȖȓȖȋȐȟȍșȒȐȍ ȜȖȘȔȣ, ȖșȖȉȍȕȕȖ ȖȚȕȖșȧȡȐȍșȧ 
Ȓ ȊȘȖȎȌȍȕȕȣȔ Ȑ ȔȍȚȈȉȖȓȐȟȍșȒȐȔ ȔȐȖȗȈȚȐȧȔ, ȚȘȍȉț-
ȦȚ ȈȕȈȓȐȏȈ ȔȣȠȍȟȕȖȑ ȚȒȈȕȐ ȕȈ țȘȖȊȕȍ țȓȤȚȘȈșȚȘțȒ-
ȚțȘ. ǪȣȧȊȓȍȕȐȍ ș ȗȖȔȖȡȤȦ ȥȓȍȒȚȘȖȕȕȖȋȖ ȔȐȒȘȖșȒȖȗȈ 
ȖȗȘȍȌȍȓȍȕȕȣȝ ȕȈȔȐ ȗȘȐȏȕȈȒȖȊ ȔȖȎȍȚ ȐȔȍȚȤ ȘȍȠȈȦ-

ȡȍȍ ȏȕȈȟȍȕȐȍ ȗȘȐ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ 
ȊȘȖȎȌȍȕȕȣȝ ȕȍȘȊȕȖ-ȔȣȠȍȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ.

ǸȈȉȖȚȈ ȗȘȖȊȍȌȍȕȈ ȗȘȐ ȗȖȌȌȍȘȎȒȍ ǹȖȊȍȚȈ ȗȖ ȋȘȈȕ-
ȚȈȔ ǷȘȍȏȐȌȍȕȚȈ ǸǼ, ȋȘȈȕȚ ȹ Ǵǲ-4236.2011.7.
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