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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɎȺɁɈȼɕȿ ɉȿɊȿɏɈȾɕ ɄɈɆɉɈɇȿɇɌɈȼ ɇȿɎɌɂ ȼ ɉɊɂɋɍɌɋɌȼɂɂ ɋɍɄɐɂɇɂɆɂȾɇɈɃ 
ɉɊɂɋȺȾɄɂ  

Ɏɚɦ Ɍɢɟɧ Ɍɯɚɧɝ1, ȿ.ȼ. Ɇɚɥɶɰɟɜɚβ  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ ɤ.ɯ.ɧ, ȿ.ȼ. Ɇɚɥɶɰɟɜɚ,  

ɡɚɜ. ɥɚɛ. ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɧɟɮɬɟɝɚɡɨɞɨɛɵɱɟ Ʌ.ȼ. ɑɟɤɚɧɰɟɜɚ1 
1ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 

Ɋɨɫɫɢɹ,  ɝ.Ɍɨɦɫɤ,  ɩɪ. Ʌɟɧɢɧɚ, γ0, θγζ0η0 
βɂɧɫɬɢɬɭɬ ɯɢɦɢɢ ɧɟɮɬɢ ɋɓ ɊȺɇ, Ɋɨɫɫɢɹ, ɝ.Ɍɨɦɫɤ, ɉɪ. Ⱥɤɚɞɟɦɢɱɟɫɤɢɣ, ζ, θγζ0β1 

E-ЦКТХμ ЭСКЧРСЮШЧРНЮШЧР1@вКСШШ.МШЦ.ЯЧ 

 

PHASE TRANSITIONS OF COMPONENTS OIL IN PRESENCE OF SUCCINIMIDE 
ADDITIVES  

PСКЦ TТОЧ TСКЧР1, E.↑. εКХЭЬОЯКβ  
SМТОЧЭТПТМ SЮЩОЫЯТЬШЫμ PСD E.↑. εКХЭЬОЯК,  

HОКН ШП δКЛ. ШП ЩСвЬ.-МСОЦ. ЩЫШМОЬЬОЬ ТЧ ЭСО ШТХ КЧН РКЬ δ.↑. CСОФКЧЭЬОЯК1 
1TШЦЬФ PШХвЭОМСЧТМ UЧТЯОЫЬТЭв, IЧЬЭТЭЮЭО ЧКЭЮЫКХ ЫОЬШЮЫМОЬ, RЮЬЬТК, TШЦЬФ, δОЧТЧ ЬЭЫ., γ0, θγζ0η0 

βIЧЬЭТЭЮЭО ШП PОЭЫШХОЮЦ МСОЦТЬЭЫв SB RAS, RЮЬЬТК, TШЦЬФ, AФКНОЦТМСОЬФв AЯ., ζ, θγζ0β1 

E-ЦКТХμ ЭСКЧРСЮШЧРНЮШЧР1@вКСШШ.МШЦ.ЯЧ 

 

τТХ rОМШЯОrв, НОЯОХШЩЦОЧЭ КЧН ЭrКЧsЩШrЭКЭТШЧ ШП СвНrШМКrЛШЧs МШЦЩХТМКЭОН СТРС МШЧЭОЧЭ ШП ЩКrКППТЧ КЧН 
КsЩСКХЭОЧО МШЦЩШsТЭТШЧs, аСТМС МКЮsО КЧ ТЧМrОКsО ТЧ ЯТsМШsТЭв ШП ШТХ НТsЩОrsО sвsЭОЦs, Кs аОХХ Кs ЭСО ХШss ШП 
ПХЮТНТЭв КЭ ХШа КЦЛТОЧЭ ЭОЦЩОrКЭЮrОs. As К rОsЮХЭ ШП rОsОКrМС аШrФ sСШаs ЭСКЭ ЭСО sЮММТЧТЦТНО НТsЩОrsКЧЭ КННТЭТЯО 
ТЧ ЦШНОХ sШХЮЭТШЧs ЮЧНОr МШШХТЧР ТЧ К sОrТОs ШП ЩКrКППТЧ аТЭС КННТЭТЯОs ЩrОЯОЧЭs ЧЮМХОКЭТШЧ ТЧ ЭСО МКsО ШП ХШа 
ЩКrКППТЧ МШЧМОЧЭrКЭТШЧs. 

 
Ⱦɨɛɵɱɚ, ɩɨɞɝɨɬɨɜɤɚ ɢ ɬɪɚɧɫɩɨɪɬ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɨɫɥɨɠɧɹɟɬɫɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɩɚɪɚɮɢɧɨɜɵɯ ɢ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɩɨɜɵɲɟɧɢɟ ɜɹɡɤɨɫɬɢ ɧɟɮɬɹɧɵɯ 

ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɩɨɬɟɪɸ ɬɟɤɭɱɟɫɬɢ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Д1, βЖ. 

ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɵ ɩɪɨɝɧɨɡɧɵɟ ɞɚɧɧɵɟ ɩɨɜɟɞɟɧɢɹ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɩɟɪɟɤɚɱɤɢ ɢ 

ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɞɟɩɪɟɫɫɨɪɧɵɯ ɩɪɢɫɚɞɨɤ, ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɡɚɪɨɞɵɲɟɨɛɪɚɡɨɜɚɧɢɸ 

ɩɚɪɚɮɢɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɢ ɫɧɢɠɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɹɧɨɝɨ ɨɫɚɞɤɚ. Ɉɞɧɚɤɨ ɜɚɠɧɨɣ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɩɪɢɫɚɞɨɤ ɧɚ ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ, 

ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɮɨɪɦɢɪɭɸɬ ɧɟɮɬɹɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢ ɨɫɥɨɠɧɹɸɬ ɞɨɛɵɱɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɧɟɮɬɢ Дγ, ζЖ. 

ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɩɪɢɫɚɞɤɢ ɧɚ ɩɚɪɚɮɢɧɨɜɵɟ ɢ ɚɫɮɚɥɶɬɟɧɨɜɵɟ 

ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɹɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ. 

ȼ ɪɚɛɨɬɟ ɢɡɭɱɚɥɨɫɶ ɞɟɣɫɬɜɢɟ ɫɭɤɰɢɧɢɦɢɞɧɨɣ ɩɪɢɫɚɞɤɢ ɞɢɫɩɟɪɝɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ. Ⱦɥɹ ɨɰɟɧɤɢ 

ɜɥɢɹɧɢɹ ɞɟɣɫɬɜɢɹ ɫɭɤɰɢɧɢɦɢɞɧɨɣ ɩɪɢɫɚɞɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɦɨɞɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ 

ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,1–0,β ɝ/ɥ ɢ ɩɚɪɚɮɢɧɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 1–10 %. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɫ ɰɟɥɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɨɜɨɞɢɥɢɫɶ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɫɩɟɪɝɢɪɭɸɳɟɣ ɫɭɤɰɢɧɢɦɢɞɧɨɣ ɩɪɢɫɚɞɤɢ ɧɚ ɩɪɨɰɟɫɫ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɨɫɬɚ ɚɫɮɚɥɶɬɟɧɨɜɵɯ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɱɚɫɬɢɰ ɜ ɦɨɞɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɦɟɬɨɞɨɦ ɮɨɬɨɧɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ (PСШЭШCШЫ CШЦЩХОб 

SвЬЭОЦΨ. ɇɚ ɪɢɫɭɧɤɟ 1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɟɣɫɬɜɢɹ ɩɪɢɫɚɞɤɢ ɧɚ ɚɝɪɟɝɚɰɢɸ ɚɫɮɚɥɶɬɟɧɨɜ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɩɪɢɫɚɞɤɢ ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɨɫɬɚ ɚɫɮɚɥɶɬɟɧɨɜɵɯ 

ɚɝɪɟɝɚɬɨɜ. ɇɚɢɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ 

ɡɚɮɢɤɫɢɪɨɜɚɧ ɞɥɹ ɪɚɫɬɜɨɪɚ ɫ 

ɩɪɢɫɚɞɤɨɣ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 1 %, ɝɞɟ 

ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɫɨɫɬɚɜɥɹɟɬ β00 ɧɦ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɟɣɫɬɜɢɹ ɩɪɢɫɚɞɤɢ 

ɧɚ ɩɚɪɚɮɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ 

ɩɪɨɜɨɞɢɥɢ ɧɚ ɦɨɞɟɥɶɧɵɯ ɪɚɫɬɜɨɪɚɯ ɢ 

ɪɟɚɥɶɧɵɯ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦɚɯ. ɂɡ 

ɧɟɮɬɹɧɵɯ ɨɛɴɟɤɬɨɜ ɜɵɛɪɚɧɵ ɬɪɢ 

ɨɛɪɚɡɰɚ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɚɫɮɚɥɶɬɟɧɨɜ ɢ ɩɚɪɚɮɢɧɨɜ (ɬɚɛɥɢɰɚ 1Ψ. 

Ɍɚɛɥɢɰɚ 1. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɟɣ 

Ɉɛɪɚɡɟɰ , ФР/Цγ, 
β0 ºɋ 

Ɍг, °ɋ 
ɋɨɞɟɪɠɚɧɢɟ ɧɟɮɬɹɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, % 

Ⱥɫɮɚɥɶɬɟɧɵ 
(ȺΨ 

ɋɦɨɥɵ 
(RΨ 

ɉɚɪɚɮɢɧɵ 
(АΨ B 

ɇɟɮɬɶ 1 0,λβ -1η,7 10,0 γ1,0 1,1 γ7,γ 
ɇɟɮɬɶ β 0,8θ -ββ β,0 θ,λ ζ,8 1,8η 
ɇɟɮɬɶ γ 0,8γ +1β,η 0,θλ - 1γ,β7 0.0η 

 
Ɍɚɤɠɟ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɰɟɧɢɬɶ ɫɨɨɬɧɨɲɟɧɢɟ ɝɟɬɟɪɨɨɪɝɚɧɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ (A, RΨ ɤ ɩɚɪɚɮɢɧɢɫɬɵɦ (АΨ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ . 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɛɨɬɵ ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɩɪɢɫɚɞɤɢ ɧɚ 

ɩɚɪɚɮɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɜ ɦɨɞɟɥɶɧɨɣ 

ɫɢɫɬɟɦɟ ɢ ɜ ɧɟɮɬɢ ɩɨ ɨɰɟɧɤɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɢ 

ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ 

ɩɪɢɛɨɪɚɯ ɂɇɉɇ «ɄɊɂɋɌȺɅɅ» 

(ɪɚɡɪɚɛɨɬɱɢɤ ɂɏɇ ɋɈ ɊȺɇ, ɝ.Ɍɨɦɫɤ, 

ɊɨɫɫɢɹΨ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 

ɩɪɢɫɚɞɤɢ ɜɹɡɤɨɫɬɶ ɦɨɞɟɥɶɧɵɯ 

ɪɚɫɬɜɨɪɨɜ ɩɚɪɚɮɢɧɨɜ ɜ ɞɢɚɩɚɡɨɧɟ 1-θ % ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 8θ ɦɉɚāɫ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ 

ɩɚɪɚɮɢɧɚ ɞɨ 10 % ɜɹɡɤɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɉɞɧɚɤɨ ɜ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦɚɯ ɜɥɢɹɧɢɟ ɩɪɢɫɚɞɤɢ ɧɚ ɜɹɡɤɨɫɬɶ 

ɫɥɚɛɨ ɜɵɪɚɠɟɧɨ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ β.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɢɫɩɟɪɝɢɪɭɸɳɚɹ 

W

RA
B




Ɍɚɛɥɢɰɚ β. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɪɚɫɬɜɨɪɨɜ 
ɩɚɪɚɮɢɧɚ ɢ ɧɟɮɬɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ  ɫɭɤɰɢɧɢɦɢɞɧɨɣ 

ɩɪɢɫɚɞɤɢ, ºɋ 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ, ºɋ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɩɪɢɫɚɞɤɢ 

- 0,0γ% 0,0θ% 0,η% 1% 

ɉɚɪɚɮɢɧ (1 %Ψ ξ-ζ0 - - - - 
ɉɚɪɚɮɢɧ (ζ %Ψ -8.ζ -7 -η - - 
ɉɚɪɚɮɢɧ (θ %Ψ γ.8 β.β β.1 - - 
ɉɚɪɚɮɢɧ (10 %Ψ 7.λ 11.γ 11.8 - - 
ɇɟɮɬɶ 1 (1.1 %Ψ -1η.7 -1ζ - -βθ.8 -βη.ζ 
ɇɟɮɬɶ β  (ζ.ζ %Ψ -γ0,ζ -γ1 -γθ -γη.0 - 
ɇɟɮɬɶ γ (1γ.γ %Ψ 1ζ.8 1β.γ 1β.1 1β.0 - 

Ɋɢɫ. 1. Ⱥɝɪɟɝɚɰɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɦɨɞɟɥɶɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɢ 
ɞɨɛɚɜɥɟɧɢɢ ɩɪɢɫɚɞɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
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ɊɈɋɋɂə, ɌɈɆɋɄ, 22 – 25 ȺɉɊȿɅə 2014  ɝ.         ɏɂɆɂə 

ɫɭɤɰɢɧɢɦɢɞɧɚɹ ɩɪɢɫɚɞɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɨɫɬɚ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɠɟ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɦɨɞɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ ɩɚɪɚɮɢɧɨɜ ɜ ɪɹɞɭ ɫ ɞɟɩɪɟɫɫɨɪɧɵɦɢ ɩɪɢɫɚɞɤɚɦɢ ɩɪɟɩɹɬɫɬɜɭɟɬ 

ɡɚɪɨɞɵɲɟɨɛɪɚɡɨɜɚɧɢɸ ɜ ɫɥɭɱɚɹɯ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɚɪɚɮɢɧɚ. ȼ ɪɟɚɥɶɧɵɯ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦɚɯ 

ɩɪɢɫɚɞɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɬɨɥɶɤɨ ɩɪɢ ɜɜɟɞɟɧɢɢ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

(0,η-1%Ψ.  ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɩɚɪɚɮɢɧɚ ɜ ɧɟɮɬɢ ɛɨɥɟɟ θ% ɫɧɢɠɚɟɬ ɞɟɩɪɟɫɫɨɪɧɵɟ ɫɜɨɣɫɬɜɚ 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢɫɚɞɤɢ. 
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TСТs КrЭТМХО ЩrОsОЧЭs ЭСО rОsЮХЭs ШП rОsОКrМС ШЧ ЭСО ЩrШНЮМЭТШЧ ШП аКЭОrЩrШШП ЦКРЧОsТК МШЦЩШsТЭТШЧs ЮsТЧР 
ЩОКЭ. IЭ СКs ЛООЧ sСШаЧ ЭСКЭ ЭСО ЮsО ШП К ЦТбТЧР ЧОа - sШХЮЭТШЧ εР (HCτγ) β – ЩОКЭ-ЦКРЧОsТК МШЦЩШsТЭТШЧ К 
МШЦЩШsТЭТШЧ МКЩКЛХО ШП СКrНОЧТЧР ТЧ аКЭОr. 

 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɪɚɳɚɸɬ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɞɨɫɬɭɩɧɨɫɬɶ ɫɵɪɶɹ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ. Ɇɚɝɧɟɡɢɚɥɶɧɵɟ ɛɟɬɨɧɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɦɢ ɛɟɬɨɧɚɦɢ ɧɚ 

ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɸɬɫɹ ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɚɝɧɟɡɢɚɥɶɧɵɯ ɛɟɬɨɧɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢɯ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɣ ɜɨɞɨɫɬɨɣɤɨɫɬɶɸ. 

Ɍɪɚɞɢɰɢɨɧɧɨ, ɦɚɝɧɟɡɢɚɥɶɧɨɟ ɜɹɠɭɳɟɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɜɨɡɞɭɲɧɵɯ ɜɹɠɭɳɢɯ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɞɟɥɢɣ 

ɤɚɭɫɬɢɱɟɫɤɢɣ ɦɚɝɧɟɡɢɬ ɡɚɬɜɨɪɹɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ ɦɚɝɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɫɬɪɭɤɬɭɪɵ 

ɬɜɟɪɞɟɧɢɹ, ɫɩɨɫɨɛɧɵɟ ɪɚɫɬɜɨɪɹɬɶɫɹ ɜ ɜɨɞɟ, ɷɬɨ ɝɢɞɪɨɨɤɫɢɯɥɨɪɢɞɵ ɢ ɝɢɞɪɨɨɤɫɢɫɭɥɶɮɚɬɵ ɦɚɝɧɢɹ. 
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