
116

ɊȺɁȾȿɅ III.
ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

ȼɟɫɬɧɢɤ ɋɢɛȺȾИ, ɜɵɩɭɫɤ 4-5 (56-57), 2017

23. BОХвКОЯ N.M. SШЩЫШЭТЯХОЧТО ЦКЭОЫТКХШЯ 
ДRОЬТЬЭКЧМО ШП ЦКЭОЫТКХЬЖ. MШЬМШа. NКukК, 1965. 
856 Щ.

24. GuХЯКЧОЬвКЧ CС., FШЫЦТМТ P., KКХРКЫШ J.-A, 
HКЫНТЧР D. RukШЯШНЬЭЯШ НХУК ЩЫШОkЭТЫШЯЬСМСТkШЯ k 
EЯЫШkШНu 1 ДGuТНКЧМО ПШЫ НОЬТРЧОЫЬ ЭШ EuЫШМШНО 
1: IЦЩКМЭЬ ШЧ ЬЭЫuМЭuЫОЬ. SЭКЧНКЫНЬ EN 1991-1-1 
КЧН 1-3-1-7Ж MШЬМШа. MGSU, 2011. 340 Щ.

25. KЫКЬЧШЬСМСОkШЯ Вu.V. PЫШМСЧШЬЭ I ЧКНОР-
ЧШЬЭ ЬСЩШЧШМСЧвС МСЯШЯ ДDuЫКЛТХТЭв КЧН ЫОХТКЛТХТЭв 
ШП kОваКвЬЖ. VОstnТФ SТbADI, 2015, ЧШ. 3 (43). ЩЩ. 
46-51.

26. SP 63.13330.2012. BОЭШЧЧвО I РОХОгШЛОЭ-
ШЧЧвО kШЧЬЭЫukгТТ. OЬЧШЯЧвО ЩШХШРОЧТУК. AkЭu-
КХТгТЫШЯКЧЧКУК ЫОНКkгТУК SNТP 52.01.2003 ДCШЧ-
МЫОЭО КЧН ЫОТЧПШЫМОН МШЧМЫОЭО ЬЭЫuМЭuЫОЬ. BКЬТМ 
ЩЫШЯТЬТШЧЬ. UЩНКЭОН ЯОЫЬТШЧ ШП SNТP 52.01.2003Ж. 
MШЬМШа. 2013. 156 Щ.

27. RОkШЦОЧНКгТТ ЩШ гКЬСМСТЭО гНКЧТУ Ь ЧОЬu-
ЬСМСТЦТ kТЫЩТМСЧвЦТ ЬЭОЧКЦТ ЩЫТ МСЫОгЯвМСКУЧвМС 
ЬТЭuКгТУКМС ДRОМШЦЦОЧНКЭТШЧЬ ПШЫ ЭСО ЩЫШЭОМЭТШЧ 
ШП ЫОЬТНОЧЭТКХ ЛuТХНТЧРЬ аТЭС ХШКН-ЛОКЫТЧР ЛЫТМk 
аКХХЬ ТЧ ОЦОЫРОЧМв ЬТЭuКЭТШЧЬЖ. MШЬМШа. MШЬМШ-
ЦКЫМСТЭОМЭuЫК. 2002. 14 Щ.

ɂɇɎɈɊɆȺɐɂə ɈȻ ȺȼɌɈɊȿ

Кɪɚɫɧɨɳɟɤɨɜ Юɪɢɣ ȼɚɫɢɥɶɟɜɢɱ (Ɉɦɫɤ, 
Ɋɨɫɫɢɹ) – ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
ɤɚɮɟɞɪɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɎȽȻɈɍ 
ȼɈ «ɋɢɛȺȾИ». (644080, ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ,5, 
О-maТХ: uv1942@maТХ.ru).

ВurТ V. KrasnosСМСОФov (OmsФ, RussТan 
FОНОratТon) – DoМtor oП TОМСnТМaХ SМТОnМОs, Pro-
ПОssor, DОpartmОnt oП buТХНТnР struМturОs, OmsФ 
«SТbADI». (644080, MТra, 5 prospОМt, OmsФ, Rus-
sТan FОНОratТon, О-maТХ: uv1942@maТХ.ru).

ɍȾɄ 697.92: 628.83

ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ ɊȺȻɈɌɕ ɋɂɋɌȿɆ ȼȿɇɌɂɅəɐɂɂ 
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Аɧɧɨɬаɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɟɤɨɬɨɪɵɟ ɚɫɩɟɤɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦ 
ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɡɞɚɧɢɣ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢ-
ɟɦ ɜɨɡɞɭɯɚ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɢɬɨɤɨɦ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɮɢɡɢɱɟɫɤɚɹ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɢ 
ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɨɝɨ ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɝɨ ɡɞɚɧɢɹ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ 
ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɢ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯɤɨɦɧɚɬɧɨɣ ɤɜɚɪɬɢɪɵ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɝɨ ɠɢɥɨɝɨ 
ɞɨɦɚ ɢ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɟɫɹɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟ-
ɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ. 

Клɸɱевые ɫлɨва: ɜɟɧɬɢɥɹɰɢɹ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɭɞɚɥɟɧɢɟ ɜɨɡ-
ɞɭɯɚ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ

ȼȼȿȾȿɇɂȿ

ɋɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ, ɜ ɜɵɬɹɠɧɵɯ 
ɤɚɧɚɥɚɯ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭ-
ɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ, ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɫɢ-
ɫɬɟɦɚɦɢ ɜɟɧɬɢɥɹɰɢɢ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ Д1Ж (ɩɨ ɬɟɪ-
ɦɢɧɨɥɨɝɢɢ ȺȼɈɄ - ɫɢɫɬɟɦɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɵ-
ɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧ-
ɬɢɥɹɬɨɪɚɦɢ Д2Ж). 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɞɨɛɧɵɯ ɫɢ-
ɫɬɟɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɛɨɪɟ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɨ ɬɪɟɛɭɟɦɨɦɭ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ 
ɢ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ Д2Ж. ɉɪɢ ɷɬɨɦ ɜɫɟ 
ɜɟɧɬɢɥɹɬɨɪɵ ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɬɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ (ɟɫɥɢ ɨɧɨ ɭɱɢɬɵɜɚɸɬɫɹ) – ɫɱɢɬɚɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɦ ɜɨ ɜɪɟɦɟɧɢ.

Ɉɞɧɚɤɨ ɧɚ ɩɪɚɤɬɢɤɟ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨɞɨɛ-
ɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚ-
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ɟɬɫɹ ɨɬ ɩɪɨɟɤɬɧɨɝɨ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜɤɥɸɱɟɧɢɟ ɢ 
ɜɵɤɥɸɱɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɨɬɪɟɛɧɨɫɬɹɦ ɨɬɞɟɥɶɧɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ 
ɪɚɡɥɢɱɧɵɯ ɤɜɚɪɬɢɪ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢ-
ɱɚɬɶɫɹ ɨɬ ɩɪɨɟɤɬɧɵɯ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɩɪɢ-
ɬɨɤɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ (ɨɬɤɪɵɬɢ-
ɢ-ɡɚɤɪɵɬɢɢ) ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɟ ɝɨɜɨɪɹ 
ɭɠɟ ɨɛ ɨɬɤɪɵɬɢɢ ɮɨɪɬɨɱɟɤ ɢɥɢ ɫɬɜɨɪɨɤ ɨɤɨɧ. 
Ʉɚɤ ɫɥɟɞɫɬɜɢɟ – ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɢɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɩɪɨɟɤɬ-
ɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɩɟɪɟɬɟɤɚɧɢɟ ɜɨɡɞɭɯɚ ɦɟɠɞɭ 
ɤɜɚɪɬɢɪɚɦɢ ɪɚɡɥɢɱɧɵɯ ɷɬɚɠɟɣ, ɭɯɭɞɲɟɧɢɟ ɪɚ-
ɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɰɟɥɨɦ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ – ɪɚɫɫɦɨɬɪɟɧɢɟ ɡɚɞɚɱɢ 
ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨ-
ɜɚɧɧɵɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ, ɚɧɚɥɢɡ ɪɹɞɚ ɡɚɤɨ-
ɧɨɦɟɪɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭ-
ɯɚ ɜ ɫɟɬɢ ɜɟɧɬɤɚɧɚɥɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɢɡ-
ɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɫɢɫɬɟɦɵ ɧɚ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ.

ɎɂɁɂɑȿɋɄȺə ɂ ɆȺɌȿɆȺɌɂɑȿɋɄȺə 
ɆɈȾȿɅɂ ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɦɨɠɟɬ 
ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ɋɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɨɝɨ ɦɧɨɝɨɤɜɚɪɬɢɪ-
ɧɨɝɨ ɡɞɚɧɢɹ ɜɤɥɸɱɚɟɬ ɫɟɬɶ ɜɵɬɹɠɧɵɯ ɜɟɧ-
ɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɜ ɤɨɬɨɪɵɟ ɜɫɬɪɨɟɧɵ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɫ ɢɡɜɟɫɬɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɬɨɱɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧ-
ɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɟɝɭɥɢ-
ɪɭɟɦɨɝɨ ɩɪɢɬɨɤɚ ɜɨɡɞɭɯɚ, ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧ-
ɫɬɪɭɤɰɢɢ (ɨɤɧɚ, ɞɜɟɪɢ, ɧɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ 
ɫɬɟɧɵ) ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ  ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨ-
ɫɬɶɸ. 

ȼɨɡɞɭɯɨɨɛɦɟɧ ɩɨɦɟɳɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬ-
ɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɬɨɤɚ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɪɢ-
ɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɢ ɧɟɩɥɨɬɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ – ɱɟɪɟɡ ɜɵ-
ɬɹɠɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. ɉɟɪɟɬɟɤɚ-
ɧɢɟ ɜɨɡɞɭɯɚ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɩɨɦɟɳɟɧɢɹ-
ɦɢ (ɤɜɚɪɬɢɪɚɦɢ) ɹɜɥɹɟɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ 
ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɜɨɡɞɭɯɨɩɪɨɧɢ-
ɰɚɟɦɨɫɬɶɸ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɫɬɟɧɵ, 
ɨɤɧɚ, ɜɯɨɞɧɵɟ ɞɜɟɪɢ ɢ ɬ.ɩ.).

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹ-
ɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɛɳɭɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚ-
ɞɚɱɢ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  

ɋɥɨɠɧɨɫɬɶ ɡɚɞɚɱɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɭɱɟɬɚ ɜɨɡɦɨɠɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɤ 
ɜɧɟɲɧɢɯ, ɧɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɬɚɤ ɢ 
ɜɧɭɬɪɟɧɧɢɯ – ɡɚɤɪɵɬɢɹ (ɨɬɤɪɵɬɢɹ) ɩɪɢɬɨɱɧɵɯ 
ɤɥɚɩɚɧɨɜ, ɫɬɜɨɪɨɤ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ, ɜɤɥɸɱɟɧɢɹ 
ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢ-
ɥɹɬɨɪɨɜ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɳɟɧɢɣ ɩɪɢɧɹɬɨ, ɱɬɨ ɫɟɬɶ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɝɟɪɦɟɬɢɱɧɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡ-
ɞɭɯɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɫɧɚɪɭɠɢ ɩɨɫɬɨɹɧɧɵ, ɚɷ-
ɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɜɧɭɬɪɢ ɤɜɚɪɬɢɪɵ (ɦɟɠɤɨɦɧɚɬɧɵɟ 
ɩɟɪɟɝɨɪɨɞɤɢ, ɞɜɟɪɢ) ɪɚɜɧɨ ɧɭɥɸ.

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɪɚɫɫɦɨɬɪɟɧɨ ɧɚ ɨɫɧɨɜɟ ɬɟ-
ɨɪɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɰɟɩɟɣ ɫ ɭɱɟɬɨɦ  ɢɡɜɟɫɬ-
ɧɵɯ ɩɨɞɯɨɞɨɜ Д3,4Ж.

Ɉɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɜ ɜɢɞɟ ɭɡɥɨɜ (ɛɥɨɤɨɜ), ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ 
ɫɨɛɨɣ ɫɜɹɡɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ,  ɜɟɧɬɢɥɹ-
ɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɪɟɲɟɬɨɤ, ɤɥɚɩɚɧɨɜ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ. Ʉ ɭɡɥɚɦ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟɪɟ-
ɩɚɞɚ ɞɚɜɥɟɧɢɣ, ɩɨɞɯɨɞɢɬ ɢ ɭɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧ-
ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ. ɉɪɢ ɷɬɨɦ ɜɨɡɞɭɲɧɵɣ 
ɛɚɥɚɧɫ ɤɚɠɞɨɝɨ ɢɡ ɭɡɥɨɜ ɨɫɬɚɟɬɫɹ ɧɭɥɟɜɵɦ 
(ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɟɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɨ 
ɭɲɟɞɲɟɦɭ).

ɍɡɥɚɦɢ ɫɟɬɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɸɬɫɹ ɨɬ-
ɞɟɥɶɧɵɟ ɤɜɚɪɬɢɪɵ, ɚ ɬɚɤɠɟ ɬɨɱɤɢ ɫɥɢɹɧɢɹ ɢ 
ɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. Ɉɤɪɭɠɚ-
ɸɳɚɹ ɫɪɟɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɧɢɦɨɝɨ 
ɭɡɥɚ.

Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɫɟɬɢ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ ɜɢɞɚ Д5, 6Ж 
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  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɛɳɭɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  

ɋɥɨɠɧɨɫɬɶ ɡɚɞɚɱɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɜɨɡɦɨɠɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɤ ɜɧɟɲɧɢɯ, ɧɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɬɚɤ ɢ ɜɧɭɬɪɟɧɧɢɯ – ɡɚɤɪɵɬɢɹ (ɨɬɤɪɵɬɢɹ) ɩɪɢɬɨɱɧɵɯ ɤɥɚ-
ɩɚɧɨɜ, ɫɬɜɨɪɨɤ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ, ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ 
ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɳɟɧɢɣ ɩɪɢɧɹɬɨ, ɱɬɨ ɫɟɬɶ ɜɨɡɞɭɯɨɜɨɞɨɜ ɝɟɪɦɟɬɢɱɧɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɫɧɚɪɭɠɢ ɩɨɫɬɨɹɧɧɵ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ ɜɧɭɬɪɢ ɤɜɚɪɬɢɪɵ (ɦɟɠɤɨɦɧɚɬɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ, ɞɜɟɪɢ) ɪɚɜɧɨ ɧɭɥɸ.

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɪɚɫɫɦɨɬɪɟɧɨ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɰɟɩɟɣ ɫ ɭɱɟɬɨɦ  ɢɡɜɟɫɬɧɵɯ 
ɩɨɞɯɨɞɨɜ Д3,4Ж.

Ɉɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɭɡɥɨɜ (ɛɥɨɤɨɜ), ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 
ɫɜɹɡɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ,  ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚ-
ɥɨɜ, ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ ɪɟɲɟɬɨɤ, ɤɥɚɩɚɧɨɜ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. Ʉ ɭɡ-
ɥɚɦ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ, ɩɨɞɯɨɞɢɬ ɢ ɭɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡ-
ɞɭɯɚ. ɉɪɢ ɷɬɨɦ ɜɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ ɤɚɠɞɨɝɨ ɢɡ ɭɡɥɨɜ ɨɫɬɚɟɬɫɹ ɧɭɥɟɜɵɦ (ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɟ-
ɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɨ ɭɲɟɞɲɟɦɭ).

ɍɡɥɚɦɢ ɫɟɬɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɤɜɚɪɬɢɪɵ, ɚ ɬɚɤɠɟ ɬɨɱɤɢ ɫɥɢɹɧɢɹ ɢ ɞɟɥɟ-
ɧɢɹ ɩɨɬɨɤɨɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɧɢɦɨɝɨ ɭɡɥɚ.

Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɟɬɢ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ ɜɢɞɚ Д5, 6Ж

Ɋk – ɊЦ = Ьi ⋅ Gβ,                                         (1)

ɝɞɟ Ɋk , ɊЦ – ɞɚɜɥɟɧɢɟ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɭɡɥɚɯ), ɉɚ; G – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨ -ɦɭ ɭɱɚɫɬɤɭ 
ɫɟɬɢ ɦɟɠɞɭ ɭɡɥɚɦɢ k ɢ Ц, ɤɝ/ɱ; Ь – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ -ɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɉɚ⋅(ɱ/ɤɝ)β; β
– ɩɨɤɚɡɚɬɟɥɶ ɮɢɥɶɬɪɚɰɢɢ. 

Ɋɢɫɭɧɨɤ – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧ-
ɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɩɨɫɪɟɞ-

ɫɬɜɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨ-
ɪɨɜ:

– ɩɪɢɬɨɱɧɨɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;
- ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ;

- ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ;
– ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɬɨɪ;

– ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ;
– ɫɛɨɪɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ;

– ɤɚɧɚɥ-ɫɩɭɬɧɢɤ;
8 – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ 

(ɜɨɡɞɭɯɨɜɨɞ)

(1)

ɝɞɟ Ɋk , ɊЦ – ɞɚɜɥɟɧɢɟ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
(ɭɡɥɚɯ), ɉɚ; G

i
 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨ Т-ɦɭ ɭɱɚɫɬɤɭ 

ɫɟɬɢ ɦɟɠɞɭ ɭɡɥɚɦɢ k ɢ Ц, ɤɝ/ɱ; Ь
i
 – ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Т-ɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɉɚ×(ɱ/
ɤɝ)b; b – ɩɨɤɚɡɚɬɟɥɶ ɮɢɥɶɬɪɚɰɢɢ. 

ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɧɢ-
ɱɢɬ ɫ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɬɨ ɜ ɭɪɚɜɧɟɧɢɢ (1) 
ɮɢɝɭɪɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 
ɭɪɨɜɧɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɊОбЭ,Т ɢ ɞɚɜɥɟɧɢɟ ɜ 
ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɊЦ,Т

ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɧɢɱɢɬ ɫ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɬɨ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɮɢ-
ɝɭɪɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɊОбЭ, ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɫɫɱɢ-
ɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɊЦ,

ɊОбЭ,Т – ɊЦ = Ьi ⋅ Gi
β .                                                         (2)

Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɢɯ ɜɟɧɬɢɥɹɬɨɪ

Ɋk – ɊЦ + Pɜɟɧɬ = Ь ⋅ G β ,                                                     (3)

ɝɞɟ Pɜɟɧɬ – ɞɚɜɥɟɧɢɟ (ɧɚɩɨɪ), ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ.

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚ-
ɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3, 4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ,
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ
Д1, 7–9Ж.

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧɚ Д3Ж

∑
=

=∆ .                                                   (4)

Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

∑
=

+=в ,                                                           (5)

           
ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵɬɨɜɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɟɤɨɬɨ-
ɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ).

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ  ɡɞɚɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɜɨɞɢɬɫɹ ɤ ɫɢɫɬɟɦɟ 
ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹ-
ɰɢɢ. 
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Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɢɯ ɜɟɧɬɢɥɹ-
ɬɨɪ

ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɧɢɱɢɬ ɫ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɬɨ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɮɢ-
ɝɭɪɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɊОбЭ, ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɫɫɱɢ-
ɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɊЦ,

ɊОбЭ,Т – ɊЦ = Ь ⋅ G β .                                                         (2)

Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɢɯ ɜɟɧɬɢɥɹɬɨɪ

Ɋk – ɊЦ + Pɜɟɧɬ = Ьi ⋅ Gi
β ,                                                     (3)

ɝɞɟ Pɜɟɧɬ – ɞɚɜɥɟɧɢɟ (ɧɚɩɨɪ), ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ.

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚ-
ɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3, 4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ,
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ
Д1, 7–9Ж.

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧɚ Д3Ж

∑
=

=∆ .                                                   (4)

Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

∑
=

+=в ,                                                           (5)

           
ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵɬɨɜɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɟɤɨɬɨ-
ɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ).

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ  ɡɞɚɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɜɨɞɢɬɫɹ ɤ ɫɢɫɬɟɦɟ 
ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹ-
ɰɢɢ. 
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ɝɞɟ Pɜɟɧɬ – ɞɚɜɥɟɧɢɟ (ɧɚɩɨɪ), ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧ-
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5

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

  ɋɚɧɭɡɟɥ Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

Ʉɭɯɧɹ
ɀɢɥɨɟ 
ɩɨɦɟɳɟɧɢɟ

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɛɳɭɸ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.  

ɋɥɨɠɧɨɫɬɶ ɡɚɞɚɱɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɜɨɡɦɨɠɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɤ ɜɧɟɲɧɢɯ, ɧɚɩɪɢɦɟɪ, ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɬɚɤ ɢ ɜɧɭɬɪɟɧɧɢɯ – ɡɚɤɪɵɬɢɹ (ɨɬɤɪɵɬɢɹ) ɩɪɢɬɨɱɧɵɯ ɤɥɚ-
ɩɚɧɨɜ, ɫɬɜɨɪɨɤ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ, ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ 
ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɳɟɧɢɣ ɩɪɢɧɹɬɨ, ɱɬɨ ɫɟɬɶ ɜɨɡɞɭɯɨɜɨɞɨɜ ɝɟɪɦɟɬɢɱɧɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɢ ɫɧɚɪɭɠɢ ɩɨɫɬɨɹɧɧɵ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ ɜɧɭɬɪɢ ɤɜɚɪɬɢɪɵ (ɦɟɠɤɨɦɧɚɬɧɵɟ ɩɟɪɟɝɨɪɨɞɤɢ, ɞɜɟɪɢ) ɪɚɜɧɨ ɧɭɥɸ.

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɪɚɫɫɦɨɬɪɟɧɨ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɰɟɩɟɣ ɫ ɭɱɟɬɨɦ  ɢɡɜɟɫɬɧɵɯ 
ɩɨɞɯɨɞɨɜ Д3,4Ж.

Ɉɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɭɡɥɨɜ (ɛɥɨɤɨɜ), ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 
ɫɜɹɡɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ,  ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚ-
ɥɨɜ, ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ ɪɟɲɟɬɨɤ, ɤɥɚɩɚɧɨɜ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. Ʉ ɭɡ-
ɥɚɦ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ, ɩɨɞɯɨɞɢɬ ɢ ɭɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡ-
ɞɭɯɚ. ɉɪɢ ɷɬɨɦ ɜɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ ɤɚɠɞɨɝɨ ɢɡ ɭɡɥɨɜ ɨɫɬɚɟɬɫɹ ɧɭɥɟɜɵɦ (ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɟ-
ɝɨ ɜɨɡɞɭɯɚ ɪɚɜɧɨ ɭɲɟɞɲɟɦɭ).

ɍɡɥɚɦɢ ɫɟɬɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɤɜɚɪɬɢɪɵ, ɚ ɬɚɤɠɟ ɬɨɱɤɢ ɫɥɢɹɧɢɹ ɢ ɞɟɥɟ-
ɧɢɹ ɩɨɬɨɤɨɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɧɢɦɨɝɨ ɭɡɥɚ.

Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɟɬɢ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ ɜɢɞɚ Д5, 6Ж

Ɋk – ɊЦ = Ь ⋅ Gβ,                                         (1)

ɝɞɟ Ɋk , ɊЦ – ɞɚɜɥɟɧɢɟ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɭɡɥɚɯ), ɉɚ; G – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨ -ɦɭ ɭɱɚɫɬɤɭ 
ɫɟɬɢ ɦɟɠɞɭ ɭɡɥɚɦɢ k ɢ Ц, ɤɝ/ɱ; Ь – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ -ɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɉɚ⋅(ɱ/ɤɝ)β; β
– ɩɨɤɚɡɚɬɟɥɶ ɮɢɥɶɬɪɚɰɢɢ. 

Ɋɢɫɭɧɨɤ – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧ-
ɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɩɨɫɪɟɞ-

ɫɬɜɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨ-
ɪɨɜ:

– ɩɪɢɬɨɱɧɨɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;
- ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ;

- ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ;
– ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɬɨɪ;

– ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ;
– ɫɛɨɪɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ;

– ɤɚɧɚɥ-ɫɩɭɬɧɢɤ;
8 – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ 

(ɜɨɡɞɭɯɨɜɨɞ)

Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧ-ɧɵɦ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɩɨɫɪɟɞ-ɫɬɜɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨ-ɪɨɜ:

1 – ɩɪɢɬɨɱɧɨɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 - ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ ɪɟɲɟɬɤɚ; 
3 - ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 4 – ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɬɨɪ; 5 – ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ;

6 – ɫɛɨɪɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ; 7 – ɤɚɧɚɥ-ɫɩɭɬɧɢɤ;
8 – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ (ɜɨɡɞɭɯɨɜɨɞ)
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ɬɢɥɹɬɨɪɨɦ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ.

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 
ɡɞɚɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, 
ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3, 4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢ-
ɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ, 
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚ-
ɧɢɣ Д1, 7–9Ж. 

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟ-
ɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪ-
ɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ 
ɦɧɨɝɨɱɥɟɧɚ Д3Ж

ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɧɢɱɢɬ ɫ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɬɨ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɮɢ-
ɝɭɪɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɊОбЭ, ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɫɫɱɢ-
ɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɊЦ,

ɊОбЭ,Т – ɊЦ = Ь ⋅ G β .                                                         (2)

Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɢɯ ɜɟɧɬɢɥɹɬɨɪ

Ɋk – ɊЦ + Pɜɟɧɬ = Ь ⋅ G β ,                                                     (3)

ɝɞɟ Pɜɟɧɬ – ɞɚɜɥɟɧɢɟ (ɧɚɩɨɪ), ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ.

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚ-
ɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3, 4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ,
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ
Д1, 7–9Ж.

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧɚ Д3Ж
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=∆P .                                                   (4)

Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

∑
=

+=в ,                                                           (5)

           
ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵɬɨɜɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɟɤɨɬɨ-
ɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ).

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ  ɡɞɚɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɜɨɞɢɬɫɹ ɤ ɫɢɫɬɟɦɟ 
ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹ-
ɰɢɢ. 
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Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨ-
ɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

ȿɫɥɢ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɧɢɱɢɬ ɫ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ, ɬɨ ɜ ɭɪɚɜɧɟɧɢɢ (1) ɮɢ-
ɝɭɪɢɪɭɟɬ ɞɚɜɥɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɊОбЭ, ɢ ɞɚɜɥɟɧɢɟ ɜ ɪɚɫɫɱɢ-
ɬɵɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɊЦ,

ɊОбЭ,Т – ɊЦ = Ь ⋅ G β .                                                         (2)

Ⱦɥɹ ɭɱɚɫɬɤɨɜ ɫɟɬɢ, ɜɤɥɸɱɚɸɳɢɯ ɜɟɧɬɢɥɹɬɨɪ

Ɋk – ɊЦ + Pɜɟɧɬ = Ь ⋅ G β ,                                                     (3)

ɝɞɟ Pɜɟɧɬ – ɞɚɜɥɟɧɢɟ (ɧɚɩɨɪ), ɫɨɡɞɚɜɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ.

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚ-
ɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3, 4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ,
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ
Д1, 7–9Ж.

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧɚ Д3Ж

∑
=

=∆ .                                                   (4)

Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

)·G(s
n

0i

i

i∑
=

+=
oв sP ,                                                           (5)

           
ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵɬɨɜɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɟɤɨɬɨ-
ɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ).

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ  ɡɞɚɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɜɨɞɢɬɫɹ ɤ ɫɢɫɬɟɦɟ 
ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹ-
ɰɢɢ. 
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(5) 

ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫ-
ɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧ-
ɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨ-
ɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵ-
ɬɨɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧ-
ɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨ-
ɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 
ɧɟɤɨɬɨɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ).

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢ-
ɦɚ  ɡɞɚɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɜɨɞɢɬɫɹ ɤ ɫɢ-
ɫɬɟɦɟ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɫɬɚɜɥɟɧɧɵɯ 
ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟ-
ɦɵ ɜɟɧɬɢɥɹɰɢɢ. 

3

ɑɢɫɥɨ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ (1) – (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚ-
ɧɢɹ ɢ ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɟɣ, ɫɯɨɞɹɳɢɯɫɹ ɜ ɭɡɥɚɯ Д3,4Ж.

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ, ɪɟɲɟɬɨɤ, ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ, 
ɨɤɨɧ, ɞɜɟɪɟɣ ɢ ɞɪ. ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢɥɢ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ
Д1,5,6Ж.

Ⱦɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɜɢɫɢɦɨɫɬɟɣ «ɞɚɜɥɟɧɢɟ – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ» ɩɪɢɬɨɱɧɵɯ ɢɥɢ ɜɵɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧ ɢ ɞɪ. ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɨɝɨ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɦɧɨɝɨɱɥɟɧɚ Д3Ж

∑
=

=∆           .                                                   (4)

Ⱦɥɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɵɪɚɠɟɧɢɟ (4) ɩɪɟɞɥɨɠɟɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜ ɜɢɞɟ

∑
=

+=в ,                                                           (5)            

ɝɞɟ s0 – ɧɭɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɫ-
ɯɨɞɟ.

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɨɣ ɫɟɬɢ, ɦɨɝɭɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɨɬɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɛɵɬɨɜɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ ɧɟɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɟɤɨɬɨ-
ɪɵɯ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ). 
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Ɋɢɫ.2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɤɨɬɨɪɵɯ ɜɵɬɹɠɧɵɯ 
ɜɟɧɬɢɥɹɬɨɪɨɜ (ɚ) ɢ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɛ): 
1 – ɜɟɧɬɢɥɹɬɨɪ BF 100  (SвЬЭОЦКТЫ); 2 – ɜɟɧɬɢ-
ɥɹɬɨɪ ȼȿɇɌɋ 100  Ɍɭɪɛɨ (ȼȿɇɌɋ); 3 – ɜɟɧɬɢɥɹ-
ɬɨɪ MF 120/5” (VШЫЭТМО); 4 – ɜɟɧɬɢɥɹɬɨɪ MF 
150/6” (VШЫЭТМО); 5 – ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ «SСТЧНШ 
НШЦОЬЭТМ» ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɜɵ-
ɬɹɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ;    6 – ɨɤɨɧɧɵɣ ɤɥɚɩɚɧ 
EMM 3-30 «AОЫОМШ»; 7 – ɬɨ ɠɟ ɜ ɡɚɤɪɵɬɨɦ ɫɨ-
ɫɬɨɹɧɢɢ; 8 – ɫɬɟɧɨɜɨɣ ɤɥɚɩɚɧ ɋȼɄ ȼ-75; 9 – ɬɨ 
ɠɟ  ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ; 10 - ɫɬɟɧɨɜɨɣ ɤɥɚɩɚɧ 
Ʉɂȼ-125; 11 – ɬɨ ɠɟ  ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ

Ɋɢɫɭɧɨɤ 2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɤɨɬɨɪɵɯ 
ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ (ɚ)  
ɢ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɛ): 

1 – ɜɟɧɬɢɥɹɬɨɪ BF 100  (SвstОmaТr);  
2 – ɜɟɧɬɢɥɹ-ɬɨɪ ȼȿɇɌɋ 100  Ɍɭɪɛɨ (ȼȿɇɌɋ);  

3 – ɜɟɧɬɢɥɹɬɨɪ MF 120/5” (VortТМО);  
4 – ɜɟɧɬɢɥɹɬɨɪ MF 150/6” (VortТМО);  

5 – ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ «SСТnНo НomОstТМ»  
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ  

ɜɵɬɹɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ;  
6 – ɨɤɨɧɧɵɣ ɤɥɚɩɚɧ EMM 3-30 «AОrОМo»;  

7 – ɬɨ ɠɟ ɜ ɡɚɤɪɵɬɨɦ ɫɨ-ɫɬɨɹɧɢɢ;  
8 – ɫɬɟɧɨɜɨɣ ɤɥɚɩɚɧ ɋȼК ȼ-75;  

9 – ɬɨ ɠɟ  ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ;  
10 – ɫɬɟɧɨɜɨɣ ɤɥɚɩɚɧ КИȼ-125;  

11 – ɬɨ ɠɟ ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ
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ɊȺɁȾȿɅ III.
ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

ȼɟɫɬɧɢɤ ɋɢɛȺȾИ, ɜɵɩɭɫɤ 4-5 (56-57), 2017

Ɋȿɒȿɇɂȿ ɁȺȾȺɑɂ

ɋɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ ɭɤɚ-
ɡɚɧɢɟɦ ɜɟɬɜɟɣ, ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ 
ɡɚɞɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɝɪɚɮɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɝɪɚɮɚ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ 
ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɪɢɰɵ: ɢɧɰɢɞɟɧɰɢɣ (Ⱥ), ɰɢɤɥɨɜ (B), ɪɚɫɯɨɞɨɜ (G), ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɣ (S), ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (P) Д3,4Ж:

Ɋȿɒȿɇɂȿ ɁȺȾȺɑɂ
ɋɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɭɤɚɡɚɧɢɟɦ ɜɟɬɜɟɣ, ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɝɪɚɮɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɝɪɚɮɚ ɜɵɪɚɠɚɸɬɫɹ ɜ 
ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɪɢɰɵ: ɢɧɰɢɞɟɧɰɢɣ (Ⱥ), ɰɢɤɥɨɜ (B), ɪɚɫɯɨɞɨɜ (G), ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɣ (S), ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (P) Д3,4Ж:

                                                                  Ⱥ · G= 0;                                                             (6)
                                                             B · s = B · P .

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɜɟɪɲɢɧ (ɭɡɥɨɜ) ɝɪɚɮɚ:

ȼɟɪɲɢɧɵ У Ɋɟɛɪɚ 
1 2 … Щ

1

A2
…

Р–1

Ɇɚɬɪɢɰɚ ɰɢɤɥɨɜ B ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɰɢɤɥɨɜ ɝɪɚɮɚ:

ɐɢɤɥɵ ɫ Ɋɟɛɪɚ 
1 2 … Щ

1

B2
…

k = Щ – Р+1

Ɇɚɬɪɢɰɵ ɪɚɫɯɨɞɨɜ G ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɣ P ɢɦɟɸɬ ɨɞɧɨɫɬɨɥɛɰɨɜɵɣ ɜɢɞ:

G = P =
                                                                                                                                            

Ɇɚɬɪɢɰɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ s ɢɦɟɟɬ ɞɢɚɝɨɧɚɥɶɧɵɣ ɜɢɞ ɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

s =                                                                    

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɤɜɚɪɬɢɪɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɢ ɟё ɪɚɫɱɟɬɧɵɣ ɝɪɚɮ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɚ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ 
ɤɜɚɪɬɢɪɵ, ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɜɚ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɭɯɧɟ ɢ ɫɚɧɭɡɥɟ, 
ɨɫɧɚɳɟɧɧɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫ. 3,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:

G1 + G 2 – G 3 – G 4 = 0
∑(s1, · G 1, ) + ∑(s3, · G 3, ) = P3;                                                                                                    
∑(s2, · G 2, ) + ∑(s4, · G 4, ) = P4;                                                                                                   (4)
∑(s1, · G 1, ) + ∑(s4, · G 4, ) = P4;
∑(s2, G 2, ) + ∑(s3, G 3, ) = P ;

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 3, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨ-
ɬɨɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɟ 1. 

G1

G1

…
GЧ

P1

P2

…
PЧ

∑(s1,Т· G 1,Т )
∑(s2,Т· G 2,Т )

…
∑(sЧ,Т· G Ч,Т )

(6)

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɜɟɪɲɢɧ (ɭɡɥɨɜ) ɝɪɚɮɚ:

ȼɟɪɲɢɧɵ У
Ɋɟɛɪɚ Т

1 2 … Щ
1

A
2
…

Р–1

Ɇɚɬɪɢɰɚ ɰɢɤɥɨɜ B ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɰɢɤɥɨɜ ɝɪɚɮɚ:

ɐɢɤɥɵ ɫ
Ɋɟɛɪɚ Т

1 2 … Щ
1

B
2
…

k = Щ – Р+1

Ɇɚɬɪɢɰɵ ɪɚɫɯɨɞɨɜ G ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɣ P ɢɦɟɸɬ ɨɞɧɨɫɬɨɥɛɰɨɜɵɣ ɜɢɞ:

Ɋȿɒȿɇɂȿ ɁȺȾȺɑɂ
ɋɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɭɤɚɡɚɧɢɟɦ ɜɟɬɜɟɣ, ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɝɪɚɮɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɝɪɚɮɚ ɜɵɪɚɠɚɸɬɫɹ ɜ 
ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɪɢɰɵ: ɢɧɰɢɞɟɧɰɢɣ (Ⱥ), ɰɢɤɥɨɜ (B), ɪɚɫɯɨɞɨɜ (G), ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɣ (S), ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (P) Д3,4Ж:

                                                                  Ⱥ · G 0;                                                             (6)
                                                             B s B P .

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɜɟɪɲɢɧ (ɭɡɥɨɜ) ɝɪɚɮɚ:

ȼɟɪɲɢɧɵ У Ɋɟɛɪɚ 
1 2 … Щ

1

A2
…

Р–1

Ɇɚɬɪɢɰɚ ɰɢɤɥɨɜ B ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɰɢɤɥɨɜ ɝɪɚɮɚ:

ɐɢɤɥɵ ɫ Ɋɟɛɪɚ 
1 2 … Щ

1

B2
…

k = Щ – Р+1

Ɇɚɬɪɢɰɵ ɪɚɫɯɨɞɨɜ G ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɣ P ɢɦɟɸɬ ɨɞɧɨɫɬɨɥɛɰɨɜɵɣ ɜɢɞ:

G = P =
                                                                                                                                            

Ɇɚɬɪɢɰɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ s ɢɦɟɟɬ ɞɢɚɝɨɧɚɥɶɧɵɣ ɜɢɞ ɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

s =                                                                    

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɤɜɚɪɬɢɪɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɢ ɟё ɪɚɫɱɟɬɧɵɣ ɝɪɚɮ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɚ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ 
ɤɜɚɪɬɢɪɵ, ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɜɚ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɭɯɧɟ ɢ ɫɚɧɭɡɥɟ, 
ɨɫɧɚɳɟɧɧɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫ. 3,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:

G1 + G 2 – G 3 – G 4 = 0
∑(s1, · G 1, ) + ∑(s3, · G 3, ) = P3;                                                                                                    
∑(s2, · G 2, ) + ∑(s4, · G 4, ) = P4;                                                                                                   (4)
∑(s1, · G 1, ) + ∑(s4, · G 4, ) = P4;
∑(s2, G 2, ) + ∑(s3, G 3, ) = P ;

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 3, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨ-
ɬɨɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɟ 1. 

G1

G1

…
GЧ

P1

P2

…
PЧ

∑(s1,Т· G 1,Т )
∑(s2,Т· G 2,Т )

…
∑(sЧ,Т· G Ч,Т )

Ɇɚɬɪɢɰɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ s ɢɦɟɟɬ ɞɢɚɝɨɧɚɥɶɧɵɣ ɜɢɞ ɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

Ɋȿɒȿɇɂȿ ɁȺȾȺɑɂ
ɋɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɭɤɚɡɚɧɢɟɦ ɜɟɬɜɟɣ, ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɝɪɚɮɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɝɪɚɮɚ ɜɵɪɚɠɚɸɬɫɹ ɜ 
ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɪɢɰɵ: ɢɧɰɢɞɟɧɰɢɣ (Ⱥ), ɰɢɤɥɨɜ (B), ɪɚɫɯɨɞɨɜ (G), ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɣ (S), ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (P) Д3,4Ж:

                                                                  Ⱥ · G 0;                                                             (6)
                                                             B s B P .

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɜɟɪɲɢɧ (ɭɡɥɨɜ) ɝɪɚɮɚ:

ȼɟɪɲɢɧɵ У Ɋɟɛɪɚ 
1 2 … Щ

1

A2
…

Р–1

Ɇɚɬɪɢɰɚ ɰɢɤɥɨɜ B ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɰɢɤɥɨɜ ɝɪɚɮɚ:

ɐɢɤɥɵ ɫ Ɋɟɛɪɚ 
1 2 … Щ

1

B2
…

k = Щ – Р+1

Ɇɚɬɪɢɰɵ ɪɚɫɯɨɞɨɜ G ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɣ P ɢɦɟɸɬ ɨɞɧɨɫɬɨɥɛɰɨɜɵɣ ɜɢɞ:

G = P =
                                                                                                                                            

Ɇɚɬɪɢɰɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ s ɢɦɟɟɬ ɞɢɚɝɨɧɚɥɶɧɵɣ ɜɢɞ ɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

s =                                                                    

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɤɜɚɪɬɢɪɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɢ ɟё ɪɚɫɱɟɬɧɵɣ ɝɪɚɮ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɚ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ 
ɤɜɚɪɬɢɪɵ, ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɜɚ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɭɯɧɟ ɢ ɫɚɧɭɡɥɟ, 
ɨɫɧɚɳɟɧɧɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫ. 3,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:

G1 + G 2 – G 3 – G 4 = 0
∑(s1, · G 1, ) + ∑(s3, · G 3, ) = P3;                                                                                                    
∑(s2, · G 2, ) + ∑(s4, · G 4, ) = P4;                                                                                                   (4)
∑(s1, · G 1, ) + ∑(s4, · G 4, ) = P4;
∑(s2, G 2, ) + ∑(s3, G 3, ) = P ;

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 3, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨ-
ɬɨɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɟ 1. 

G1

G1

…
GЧ

P1

P2

…
PЧ

∑(s1,Т· G 1,Т i)
∑(s2,Т· G 2,Т i)

…
∑(sЧ,Т· G Ч,Т i)

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɤɜɚɪɬɢɪɵ, ɪɚɫ-
ɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɢ ɟё ɪɚɫɱɟɬɧɵɣ ɝɪɚɮ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɚ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ ɤɜɚɪɬɢɪɵ, 
ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɜɚ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɭɯɧɟ ɢ ɫɚɧɭɡɥɟ, ɨɫɧɚɳɟɧɧɵɯ ɢɧ-
ɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫ. 3,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:

Ɋȿɒȿɇɂȿ ɁȺȾȺɑɂ
ɋɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɭɤɚɡɚɧɢɟɦ ɜɟɬɜɟɣ, ɭɡɥɨɜ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ.

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɝɪɚɮɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɝɪɚɮɚ ɜɵɪɚɠɚɸɬɫɹ ɜ 
ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɪɢɰɵ: ɢɧɰɢɞɟɧɰɢɣ (Ⱥ), ɰɢɤɥɨɜ (B), ɪɚɫɯɨɞɨɜ (G), ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɣ (S), ɢɫɬɨɱɧɢɤɨɜ ɞɚɜɥɟɧɢɹ (P) Д3,4Ж:

                                                                  Ⱥ · G 0;                                                             (6)
                                                             B s B P .

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɜɟɪɲɢɧ (ɭɡɥɨɜ) ɝɪɚɮɚ:

ȼɟɪɲɢɧɵ У Ɋɟɛɪɚ 
1 2 … Щ

1

A2
…

Р–1

Ɇɚɬɪɢɰɚ ɰɢɤɥɨɜ B ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɶ ɪɟɛɟɪ (ɭɱɚɫɬɤɨɜ) ɢ ɰɢɤɥɨɜ ɝɪɚɮɚ:

ɐɢɤɥɵ ɫ Ɋɟɛɪɚ 
1 2 … Щ

1

B2
…

k = Щ – Р+1

Ɇɚɬɪɢɰɵ ɪɚɫɯɨɞɨɜ G ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɣ P ɢɦɟɸɬ ɨɞɧɨɫɬɨɥɛɰɨɜɵɣ ɜɢɞ:

G = P =
                                                                                                                                            

Ɇɚɬɪɢɰɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ s ɢɦɟɟɬ ɞɢɚɝɨɧɚɥɶɧɵɣ ɜɢɞ ɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

s =                                                                    

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɣ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɤɜɚɪɬɢɪɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɟɪɯɧɟɦ ɷɬɚɠɟ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɢ ɟё ɪɚɫɱɟɬɧɵɣ ɝɪɚɮ. ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɜɚ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ 
ɤɜɚɪɬɢɪɵ, ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɜɚ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɭɯɧɟ ɢ ɫɚɧɭɡɥɟ, 
ɨɫɧɚɳɟɧɧɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. 

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫ. 3,  ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:

G1 + G 2 – G 3 – G 4 = 0
∑(s1,i· G 1,i i) + ∑(s3,i· G 3,i i) = P3;                                                                                                    
∑(s2,i· G 2,i i) + ∑(s4,i· G 4,i i) = P4;                                                                                                   (4)
∑(s1,i· G 1,i i) + ∑(s4,i· G 4,i i) = P4;
∑(s2,i· G 2,i i) + ∑(s3,i· G 3,i i) = P3;

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 3, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨ-
ɬɨɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɟ 1. 

G1

G1

…
GЧ

P1

P2

…
PЧ

∑(s1,Т· G 1,Т )
∑(s2,Т· G 2,Т )

…
∑(sЧ,Т· G Ч,Т )

(4)
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ɊȺɁȾȿɅ III.
ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

ȼɟɫɬɧɢɤ ɋɢɛȺȾИ, ɜɵɩɭɫɤ 4-5 (56-57), 2017

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 3, ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɧɟɤɨɬɨ-
ɪɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜ ɬɚɛɥɢɰɟ 1. 

Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɢɡɚɰɢɢ ɢɡɥɨɠɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɢɫɬɟɦɚɦ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ 
ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɡɞɚɧɢɣ ɫ ɭɱɟɬɨɦ ɜɟɬɪɨɜɵɯ ɢ ɬɟɩɥɨɜɵɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɣ, ɩɟɪɟɦɟɧɧɵɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ.4.

Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɢɡɚɰɢɢ ɢɡɥɨɠɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɢɫɬɟɦɚɦ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɵɯ 
ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɡɞɚɧɢɣ ɫ ɭɱɟɬɨɦ ɜɟɬɪɨɜɵɯ ɢ ɬɟɩɥɨɜɵɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɣ, ɩɟɪɟɦɟɧɧɵɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ.4.

Ɍɚɛɥɢɰɚ 1

ɊȿɁɍɅɖɌȺɌɕ ɊȺɋɑȿɌȺ ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ ȾȼɍɏɄɈɆɇȺɌɇɈɃ ɄȼȺɊɌɂɊɕ
ȼȿɊɏɇȿȽɈ ɗɌȺɀȺ ɆɇɈȽɈɗɌȺɀɇɈȽɈ ɀɂɅɈȽɈ ȾɈɆȺ*

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡ-

ɞɭɯɚ, ɨɋ

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ
ɜɵɬɹɠɧɵɟ ɤɚɧɚɥɵ,  ɦ3/ɱ

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ
ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ,  ɦ3/ɱ ɉɪɢɦɟɱɚɧɢɹ

ȼ-1 ȼ-2 ɉɄ-1 ɉɄ-2
ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ*** ɡɚɤɪɵɬɵ , ɜɟɧɬɢɥɹɬɨɪɵ **** ȼ-1, ȼ-2  ɜɵɤɥɸɱɟɧɵ

+5 –1,6 –1,6 1,6 1,6 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨ-
ɨɛɦɟɧ** ɧɟ ɨɛɟɫɩɟɱɟɧ-10 –2,6 –2,6 2,6 2,6

-20 –3,2 –3,2 3,2 3,2
ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ , ɜɟɧɬɢɥɹɬɨɪɵ ȼ-1, ȼ-2  ɜɵɤɥɸɱɟɧɵ

+5 –15,3 –15,3 +15,3 +15,3 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨ-
ɨɛɦɟɧ** ɧɟ ɨɛɟɫɩɟɱɟɧ-10 –22,7 –22,7 +22,7 +22,7

-20 –26,9 –26,9 +26,9 +26,9
ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪɵ ȼ-1, ȼ-2 ɜɤɥɸɱɟɧɵ

+5 –56,5 –56,5 +56,5 +56,5 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨ-
ɨɛɦɟɧ ɨɛɟɫɩɟɱɟɧ  -10 –58,4 –58,4 +58,4 +58,4 

-20 –59,9 –59,9 +59,9 +59,9
ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪ ȼ-1 ɜɤɥɸɱɟɧ, ɜɟɧɬɢɥɹɬɨɪ ȼ-2 ɜɵɤɥɸɱɟɧ 

+5 –220,4 +162,6 +28,9 +28,9 ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ ȼ-2
ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɬɨɤ-10 –221,5 +156,0 +32,8 +32,8

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɫɨɫɬɚɜɥɟɧɢɹ ɝɪɚɮɚ 
ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯɤɨɦɧɚɬɧɨɣ 
ɤɜɚɪɬɢɪɵ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ ɦɧɨɝɨɤɜɚɪ-

ɬɢɪɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ

ɀɢɥɚɹ 
ɤɨɦɧɚɬɚ

ɀɢɥɚɹ 
ɤɨɦɧɚɬɚ

ȼ-1

Ʉɭɯɧɹ

ȼ-2

Ʉɜɚɪɬɢɪɚ

ɉɪɢɬɨɱɧɵɣ
 ɤɥɚɩɚɧ 2ɉɪɢɬɨɱɧɵɣ

 ɤɥɚɩɚɧ 1

ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ 1 ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ 2

ȼɟɧɬɢɥɹɬɨɪ 1 ȼɟɧɬɢɥɹɬɨɪ 2

ɍɡɟɥ 1
(ɤɜɚɪɬɢɪɚ)

ɍɡɟɥ 2
(ɨɤɪɭɠɚɸ-

ɳɚɹ ɫɪɟɞɚ)

ɍɱɚɫɬɨɤ 1
(G1, s1)

ɍɱɚɫɬɨɤ 2
(G2, s2)

ɍɱɚɫɬɨɤ 3
(G3, s3, P3)

ɍɱɚɫɬɨɤ 4
(G4, s4, P4)

     ȼ-1 ȼ-2

ɉɄ-1

ɉɄ-2

ɇɚɱɚɥɨ ɪɚɫɱɟɬɚ

 Ɂɚɞɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ
 ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɟɬɢ  

ɍɫɬɚɧɨɜɥɟɧɵ ɥɢ ɜɟɧɬɢɥɹɬɨɪɵ?
   ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɜɜɨɞ ɭɪɚɜɧɟɧɢɣ 

ɧɚɩɨɪɧɨ-ɪɚɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ 

ɡɚɜɢɫɢɦɨɫɬɟɣ
ɧɟɬ

ɞɚ

ɍɱɢɬɵɜɚɟɬɫɹ ɥɢ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɧɚ ɩɪɢɬɨɤɟ?

ɧɟɬ

ɞɚ

ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɧɚɩɨɪɧɨ-
ɪɚɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɬɨɱɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɢ ɨɤɨɧ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɩɪɢɬɨɤɟ ɞɥɹ ɤɚɠɞɨɣ 

ɤɜɚɪɬɢɪɵ

ȼɜɨɞ ɜ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧɧɵɯ 
ɭɪɚɜɧɟɧɢɣ 

ɍɱɢɬɵɜɚɸɬɫɹ ɥɢ ɬɟɩɥɨɜɨɣ 
 ɢ ɜɟɬɪɨɜɨɣ ɩɟɪɟɩɚɞɵ 

ɞɚɜɥɟɧɢɣ?

ɧɟɬ

   ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɜɜɨɞ ɭɪɚɜɧɟɧɢɣ 
ɬɟɩɥɨɜɨɝɨ ɢ ɜɟɬɪɨɜɨɝɨ ɩɟɪɟɩɚɞɨɜ 

ɞɚɜɥɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɠɚ 

ɞɚ

ɋɨɫɬɚɜɥɟɧɢɟ ɨɛɳɟɣ ɫɢɫɬɟɦɵ 
ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɟɣ ɪɚɛɨɬɭ 

ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɜ ɡɞɚɧɢɢ 

ɂɬɟɪɚɰɢɨɧɧɨɟ ɪɟɲɟɧɢɟ 
ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ 

Ʉɨɧɟɰ ɪɚɫɱɟɬɚ

ȼɜɨɞ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ

 ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɞɪ.

-20 –222,2 +151,6 +35,3 +35,3
ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪ  ȼ-1 ɜɤɥɸɱɟɧ, ɤ ɤɚɧɚɥɭ ȼ-2 ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ 

+5 +83,2 –230,9 +73,9 +73,9
ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ ȼ-2
ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɬɨɤ

-10 +82,2 –232,3 +75,9 +75,9

-20 +81,5 –233,3 +75,9 +75,9
* ɋɯɟɦɚɬɢɱɧɵɣ ɩɥɚɧ ɤɜɚɪɬɢɪɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.  ** Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 
110 ɦ3/ɱ ɩɨ Д2Ж. *** Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ  EMM 3-30 «AОЫОМШ»; ɩɪɢ ɩɪɨɜɟ-
ɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɤɥɚɩɚɧɵ ɩɪɢɧɢɦɚɥɢɫɶ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɦɢ.  **** ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ 
ɩɪɢɧɢɦɚɥɢɫɶ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ VENTS ȼɄɈ-125 ɬɭɪɛɨ. 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɨɥɭɱɟɧɨ ɦɟɬɨɞɨɦ ɨɛɨɛɳɟɧɧɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɝɪɚɞɢɟɧɬɚ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ MТМЫШЬШПЭ ШППТМО бɫОХ. Ʉɪɢɬɟɪɢɹɦɢ ɪɟɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɬɢɦɵɟ ɧɟ-
ɜɹɡɤɢ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ, ɩɨɞɯɨɞɹɳɢɯ ɢ ɭɯɨɞɹɳɢɯ ɨɬ ɭɡɥɨɜ ɢ Ʉɪɢɬɟɪɢɢ ɫɯɨɞɢɦɨɫɬɢ: ɪɚɫɯɨɞɵ ɜɨɡɞɭ-
ɯɚ, ɩɨɞɯɨɞɹɳɢɟ ɢ ɭɯɨɞɹɳɢɟ ɨɬ ɭɡɥɨɜ (ɞɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ – 0,1 ɦ3/ɱ) ɢ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɢ 
ɬɟɪɹɟɦɵɟ ɜ ɤɚɠɞɨɦ ɧɟɡɚɜɢɫɢɦɨɦ ɤɨɧɬɭɪɟ ɝɪɚɮɚ (ɞɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ – 0,1 ɉɚ).

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜɨɡɞɭɯɨɨɛɦɟɧ ɤɜɚɪɬɢɪɵ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɦɟɧɹɟɦɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; ɜɵɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɜɟɧɬɢ-
ɥɹɬɨɪɨɜ ɩɪɢɜɨɞɢɬ ɤ ɨɩɪɨɤɢɞɵɜɚɧɢɸ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ. ȿɫɥɢ ɤ ɨɞɧɨɦɭ ɢɡ ɤɚɧɚɥɨɜ 
ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ (ɫɦ. ɪɢɫ. 2), ɬɨ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɜɬɨɪɨɝɨ ɤɚɧɚɥɚ ɦɨɠɟɬ ɩɪɨɢɫɯɨ-
ɞɢɬɶ ɢ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɨɫɟɜɨɦ ɜɟɧɬɢɥɹɬɨɪɟ.

Ȼɨɥɟɟ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɠɢɥɵɯ ɡɞɚɧɢɣ,  ɤɨɬɨɪɵɣ 
ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɞɟɫɹɬɤɨɜ ɭɪɚɜɧɟɧɢɣ, ɭɱɟɬɚ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɣ ɬɪɨɣɧɢɤɨɜ, ɭɱɟɬɚ ɜɨɡɦɨɠɧɵɯ ɪɚɡɥɢɱɢɣ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɪ.

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɝɪɚɮ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɤɜɚɪ-
ɬɢɪ ɫ ɞɜɭɦɹ ɜɵɬɹɠɧɵɦɢ ɤɚɧɚɥɚɦɢ ɢ ɩɪɢɬɨɱɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 10-ɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɞɥɹ ɪɹɞɚ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɤɨɦɩɨɧɨɜɤɢ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɢɡɦɟɧɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɧɚ 

Ɋɢɫɭɧɨɤ – Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ
ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚɊɢɫɭɧɨɤ 4 – Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ  

ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɦɟɪ ɫɨɫɬɚɜɥɟɧɢɹ ɝɪɚɮɚ
ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯɤɨɦɧɚɬɧɨɣ
ɤɜɚɪɬɢɪɵ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ ɦɧɨɝɨɤɜɚɪ-

ɬɢɪɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ
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ɊȺɁȾȿɅ III.
ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

ȼɟɫɬɧɢɤ ɋɢɛȺȾИ, ɜɵɩɭɫɤ 4-5 (56-57), 2017

Ɍɚɛɥɢɰɚ 1
ɊȿɁɍɅɖɌȺɌɕ ɊȺɋɑȿɌȺ ɋɂɋɌȿɆɕ ȼȿɇɌɂɅəɐɂɂ ȾȼɍɏɄɈɆɇȺɌɇɈɃ ɄȼȺɊɌɂɊɕ

 ȼȿɊɏɇȿȽɈ ɗɌȺɀȺ ɆɇɈȽɈɗɌȺɀɇɈȽɈ ɀɂɅɈȽɈ ȾɈɆȺ*

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡ-

ɞɭɯɚ, ɨɋ

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ
 ɜɵɬɹɠɧɵɟ ɤɚɧɚɥɵ,  ɦ3/ɱ

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ
 ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ,  ɦ3/ɱ

ɉɪɢɦɟɱɚɧɢɹ

ȼ-1 ȼ-2 ɉɄ-1 ɉɄ-2

ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ*** ɡɚɤɪɵɬɵ , ɜɟɧɬɢɥɹɬɨɪɵ **** ȼ-1, ȼ-2  ɜɵɤɥɸɱɟɧɵ
+5 –1,6 –1,6 1,6 1,6 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭ-

ɯɨɨɛɦɟɧ** ɧɟ ɨɛɟ-
ɫɩɟɱɟɧ

-10 –2,6 –2,6 2,6 2,6

-20 –3,2 –3,2 3,2 3,2

ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ , ɜɟɧɬɢɥɹɬɨɪɵ ȼ-1, ȼ-2  ɜɵɤɥɸɱɟɧɵ
+5 –15,3 –15,3 +15,3 +15,3 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭ-

ɯɨɨɛɦɟɧ** ɧɟ ɨɛɟ-
ɫɩɟɱɟɧ

-10 –22,7 –22,7 +22,7 +22,7

-20 –26,9 –26,9 +26,9 +26,9

ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪɵ ȼ-1, ȼ-2 ɜɤɥɸɱɟɧɵ
+5 –56,5 –56,5 +56,5 +56,5 Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨ-

ɨɛɦɟɧ ɨɛɟɫɩɟɱɟɧ  -10 –58,4 –58,4 +58,4 +58,4 

-20 –59,9 –59,9 +59,9 +59,9

ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪ ȼ-1 ɜɤɥɸɱɟɧ, ɜɟɧɬɢɥɹɬɨɪ ȼ-2 ɜɵɤɥɸɱɟɧ 
+5 –220,4 +162,6 +28,9 +28,9 ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ ȼ-2 

ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɬɨɤ-10 –221,5 +156,0 +32,8 +32,8

-20 –222,2 +151,6 +35,3 +35,3

ɉɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɜɟɧɬɢɥɹɬɨɪ  ȼ-1 ɜɤɥɸɱɟɧ,  
ɤ ɤɚɧɚɥɭ ȼ-2 ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ 

+5 +83,2 –230,9 +73,9 +73,9 ȼɵɬɹɠɧɨɣ ɤɚɧɚɥ ȼ-2 
ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɬɨɤ-10 +82,2 –232,3 +75,9 +75,9

-20 +81,5 –233,3 +75,9 +75,9

* ɋɯɟɦɚɬɢɱɧɵɣ ɩɥɚɧ ɤɜɚɪɬɢɪɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.  ** Ɍɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 110 ɦ3/ɱ 
ɩɨ Д2]. *** Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɩɪɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ  EMM 3-30 «AОrОМo»; ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ 

ɤɥɚɩɚɧɵ ɩɪɢɧɢɦɚɥɢɫɶ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɦɢ.  **** ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɪɢɧɢɦɚɥɢɫɶ ɩɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ VENTS ȼКɈ-125 ɬɭɪɛɨ. 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɨɥɭɱɟɧɨ ɦɟ-
ɬɨɞɨɦ ɨɛɨɛɳɟɧɧɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɝɪɚɞɢɟɧɬɚ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ MТМЫШЬШПЭ ШiМО 
EбɫОХ. Ʉɪɢɬɟɪɢɹɦɢ ɪɟɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɬɢ-
ɦɵɟ ɧɟɜɹɡɤɢ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ, ɩɨɞɯɨɞɹɳɢɯ 
ɢ ɭɯɨɞɹɳɢɯ ɨɬ ɭɡɥɨɜ ɢ Ʉɪɢɬɟɪɢɢ ɫɯɨɞɢɦɨɫɬɢ: 
ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ, ɩɨɞɯɨɞɹɳɢɟ ɢ ɭɯɨɞɹɳɢɟ ɨɬ 
ɭɡɥɨɜ (ɞɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ – 0,1 ɦ3/ɱ) ɢ ɞɚɜɥɟ-
ɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɢ ɬɟɪɹɟɦɵɟ ɜ ɤɚɠɞɨɦ ɧɟɡɚ-
ɜɢɫɢɦɨɦ ɤɨɧɬɭɪɟ ɝɪɚɮɚ (ɞɨɩɭɫɬɢɦɚɹ ɧɟɜɹɡɤɚ 
– 0,1 ɉɚ).

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜɨɡ-
ɞɭɯɨɨɛɦɟɧ ɤɜɚɪɬɢɪɵ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɦɟɧɹɟɦɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ 

ɢ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; ɜɵɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ 
ɢɡ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɪɢɜɨɞɢɬ ɤ ɨɩɪɨɤɢɞɵɜɚɧɢɸ 
ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ. ȿɫɥɢ ɤ ɨɞɧɨ-
ɦɭ ɢɡ ɤɚɧɚɥɨɜ ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ 
(ɫɦ. ɪɢɫ. 2), ɬɨ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɜɬɨɪɨɝɨ ɤɚɧɚɥɚ 
ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɨɫɟɜɨɦ 
ɜɟɧɬɢɥɹɬɨɪɟ.

Ȼɨɥɟɟ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɫɢɫɬɟɦ 
ɜɟɧɬɢɥɹɰɢɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɠɢɥɵɯ ɡɞɚɧɢɣ,  
ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɞɟɫɹɬɤɨɜ ɭɪɚɜ-
ɧɟɧɢɣ, ɭɱɟɬɚ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɪɨɣɧɢɤɨɜ, ɭɱɟɬɚ 
ɜɨɡɦɨɠɧɵɯ ɪɚɡɥɢɱɢɣ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɜɟɧ-
ɬɢɥɹɬɨɪɨɜ ɢ ɞɪ.
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ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɚ 
ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɝɪɚɮ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹ-
ɰɢɢ ɤɜɚɪɬɢɪ ɫ ɞɜɭɦɹ ɜɵɬɹɠɧɵɦɢ ɤɚɧɚɥɚɦɢ ɢ 
ɩɪɢɬɨɱɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 10-ɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ 
ɞɨɦɚ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ, ɜɵɩɨɥɧɟɧ-
ɧɵɯ ɞɥɹ ɪɹɞɚ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫ ɪɚɡ-
ɥɢɱɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɤɨɦɩɨɧɨɜɤɢ ɜɵɬɹɠɧɵɯ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɧɬɢɥɹ-
ɬɨɪɨɜ ɢ ɢɡɦɟɧɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɧɚ ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɩɨɡɜɨɥɢɥ ɨɬɦɟɬɢɬɶ ɧɟɤɨɬɨɪɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɢ ɫɞɟɥɚɬɶ ɪɹɞ ɜɵɜɨɞɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ:

- ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɨ-
ɛɭɠɞɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɧɟ ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɤɜɚɪɬɢɪɚɯ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫ ɩɪɢɬɨɱɧɵɦɢ ɜɟɧɬɢɥɹ-
ɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɪɢɱɢɧ – ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɚɷɪɨɞɢɧɚɦɢɱɟ-
ɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜ ɜɵɬɹɠɧɵɯ ɤɚ-
ɧɚɥɚɯ ɭɜɟɥɢɱɢɜɚɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧ, ɨɞɧɚɤɨ ɧɟ 
ɜɫɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɩɨɡɜɨɥɹɸɬ 
ɞɨɛɢɬɶɫɹ ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ; ɧɟɨɛɯɨ-
ɞɢɦɚ ɭɜɹɡɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫ ɩɨ-
ɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɜ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɤɚɧɚɥɚɯ;

ɫɬɚɞɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɡɜɨɥɢɥ ɨɬɦɟɬɢɬɶ ɧɟɤɨɬɨɪɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɫɞɟɥɚɬɶ ɪɹɞ ɜɵɜɨɞɨɜ. ȼ 
ɱɚɫɬɧɨɫɬɢ:

- ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɨɛɭɠɞɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜ ɤɜɚɪɬɢɪɚɯ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫ ɩɪɢɬɨɱɧɵɦɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ; ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ – ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɟ ɩɪɢɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜ ɜɵɬɹɠɧɵɯ ɤɚɧɚɥɚɯ ɭɜɟɥɢɱɢɜɚɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧ, ɨɞɧɚɤɨ ɧɟ ɜɫɟ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ; ɧɟɨɛɯɨɞɢɦɚ 
ɭɜɹɡɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫ ɩɨɬɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɜ ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɚɯ;

- ɢɡɦɟɧɟɧɢɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɵɤɥɸɱɟɧɢɟ ɢɥɢ 
ɢɡɦɟɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ (ɧɚɩɪɢɦɟɪ, ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɜɟɧɬɤɚɧɚɥɚɦ ɤɭ-
ɯɨɧɧɵɯ ɜɵɬɹɠɟɤ) ɦɨɠɟɬ ɤɚɪɞɢɧɚɥɶɧɨ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɤɚɤ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɬɞɟɥɶɧɨɣ ɤɜɚɪɬɢɪɟ, ɬɚɤ ɢ ɞɪɭɝɢɯ ɤɜɚɪɬɢɪɚɯ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɱɟɪɟɡ ɤɚɧɚɥɵ-
ɫɩɭɬɧɢɤɢ ɤ ɨɞɧɨɦɭ ɫɛɨɪɧɨɦɭ ɤɚɧɚɥɭ; ɧɚɩɪɢɦɟɪ, ɜɵɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɜɟɧɬɢɥɹɬɨɪɨɜ (ɫɦ. ɪɢɫ.6
ɜ), ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ «ɨɩɪɨɤɢɞɵɜɚɧɢɸ» ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɷɬɨɦ ɤɚɧɚɥɟ ɢ ɩɨɫɬɭɩ-
ɥɟɧɢɸ ɜ ɤɜɚɪɬɢɪɭ ɝɪɹɡɧɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ;

- ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɜɵɬɹɠɧɵɦ ɤɚɧɚɥɚɦ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ, ɜɨɡɦɨɠɧɨ ɩɟɪɟɬɟɤɚɧɢɟ ɜɨɡɞɭɯɚ 
ɜ ɤɜɚɪɬɢɪɵ ɞɪɭɝɢɯ ɷɬɚɠɟɣ ɜɫɥɟɞɫɬɜɢɟ ɫɨɡɞɚɧɢɹ ɩɨɞɩɨɪɚ ɜ ɫɛɨɪɧɨɦ ɤɚɧɚɥɟ (ɫɦ. ɪɢɫ.6 ɝ); ɩɪɢ 
ɷɬɨɦ ɜɬɨɪɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ ɞɚɧɧɨɣ ɤɜɚɪɬɢɪɵ (ɧɚɩɪɢɦɟɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɫɚɧɭɡɥɟ) 
ɦɨɠɟɬ ɛɵɬɶ «ɨɩɪɨɤɢɧɭɬ» ɞɚɠɟ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɜɟɧɬɢɥɹɬɨɪɟ (ɫɦ. ɪɢɫ. 6 ɞ);

- ɨɬɤɪɵɬɢɟ ɫɬɜɨɪɤɢ ɨɤɧɚ ɜ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦɚɯ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ (ɜ ɪɚɡɵ) ɭɜɟɥɢɱɟɧɢɸ ɜɨɡ-
ɞɭɯɨɨɛɦɟɧɚ ɞɚɧɧɨɣ ɤɜɚɪɬɢɪɵ ɢ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɞɪɭɝɢɯ ɤɜɚɪɬɢɪ.
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Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ
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Ɋɢɫɭɧɨɤ 5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɝɪɚɮ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɟɫɹɬɢɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɫ 
ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ 
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ɉɪɢɦɟɱɚɧɢɟ: ɉɪɢ L<0 ɜɨɡɞɭɯ ɭɞɚɥɹɟɬɫɹ, ɚ ɩɪɢ L>0 ɩɨɫɬɭɩɚɟɬ ɜ ɤɜɚɪɬɢɪɭ.

Ɋɢɫɭɧɨɤ – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ  ɠɢɥɨɝɨ ɞɨɦɚ ɫ ɞɟɰɟɧɬɪɚɥɢ-
ɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ: ɚ – ɜɟɧɬɢɥɹɬɨɪɵ ɜɵɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ 
ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ; ɛ - ɜɟɧɬɢɥɹɬɨɪɵ ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ; ɜ - ɧɚ 

-ɦ ɷɬɚɠɟ ɜɵɤɥɸɱɟɧ ɜɟɧɬɢɥɹɬɨɪ ȼ-1, ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɜɤɥɸɱɟɧɵ, ɩɪɢ-
ɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ; ɝ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ 

ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɧɚ 5-ɦ ɷɬɚɠɟ ɨɬɤɪɵɬɨ ɨɤɧɨ; ɞ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ 
ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɤ ɤɚɧɚɥɭ ȼ-1 ɩɨɞɤɥɸɱɟɧɚ 
ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ;  ɟ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ ɜɵɤɥɸɱɟɧɵ, ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɤ 

ɤɚɧɚɥɭ ȼ-1 ɩɨɞɤɥɸɱɟɧɚ  ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ

Ɋɢɫɭɧɨɤ 6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɠɢɥɨɝɨ ɞɨɦɚ ɫ ɞɟɰɟɧɬɪɚɥɢ-ɡɨɜɚɧɧɵɦ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ: ɚ – ɜɟɧɬɢɥɹɬɨɪɵ ɜɵɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ;  

ɛ - ɜɟɧɬɢɥɹɬɨɪɵ ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ; ɜ - ɧɚ 5-ɦ ɷɬɚɠɟ ɜɵɤɥɸɱɟɧ ɜɟɧɬɢɥɹɬɨɪ ȼ-1, 
ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɜɤɥɸɱɟɧɵ, ɩɪɢ-ɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ;  

ɝ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɧɚ 5-ɦ ɷɬɚɠɟ ɨɬɤɪɵɬɨ ɨɤɧɨ; 
ɞ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ ɜɤɥɸɱɟɧɵ, ɩɪɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ ɨɬɤɪɵɬɵ, ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɤ ɤɚɧɚɥɭ 

ȼ-1 ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ; ɟ - ɜɟɧɬɢɥɹɬɨɪɵ ɧɚ ɜɫɟɯ ɷɬɚɠɚɯ ɜɵɤɥɸɱɟɧɵ, ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ  
ɤ ɤɚɧɚɥɭ ȼ-1 ɩɨɞɤɥɸɱɟɧɚ ɤɭɯɨɧɧɚɹ ɜɵɬɹɠɤɚ
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- ɢɡɦɟɧɟɧɢɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢ-
ɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɵɤɥɸɱɟɧɢɟ 
ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɞɟɥɶɧɵɯ ɜɟɧ-
ɬɢɥɹɬɨɪɨɜ (ɧɚɩɪɢɦɟɪ, ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɜɟɧɬɤɚ-
ɧɚɥɚɦ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ) ɦɨɠɟɬ ɤɚɪɞɢɧɚɥɶɧɨ 
ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 
ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɬɞɟɥɶɧɨɣ ɤɜɚɪɬɢɪɟ, 
ɬɚɤ ɢ ɞɪɭɝɢɯ ɤɜɚɪɬɢɪɚɯ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɱɟɪɟɡ 
ɤɚɧɚɥɵ-ɫɩɭɬɧɢɤɢ ɤ ɨɞɧɨɦɭ ɫɛɨɪɧɨɦɭ ɤɚɧɚɥɭ; 
ɧɚɩɪɢɦɟɪ, ɜɵɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɜɟɧɬɢɥɹɬɨ-
ɪɨɜ (ɫɦ. ɪɢɫ.6 ɜ), ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ «ɨɩɪɨɤɢɞɵ-
ɜɚɧɢɸ» ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɷɬɨɦ 
ɤɚɧɚɥɟ ɢ ɩɨɫɬɭɩɥɟɧɢɸ ɜ ɤɜɚɪɬɢɪɭ ɝɪɹɡɧɨɝɨ ɜɨɡ-
ɞɭɯɚ ɢɡ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ;

- ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɜɵɬɹɠɧɵɦ ɤɚɧɚɥɚɦ 
ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ, ɜɨɡɦɨɠɧɨ ɩɟɪɟɬɟɤɚɧɢɟ 
ɜɨɡɞɭɯɚ ɜ ɤɜɚɪɬɢɪɵ ɞɪɭɝɢɯ ɷɬɚɠɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɫɨɡɞɚɧɢɹ ɩɨɞɩɨɪɚ ɜ ɫɛɨɪɧɨɦ ɤɚɧɚɥɟ (ɫɦ. ɪɢɫ.6 
ɝ); ɩɪɢ ɷɬɨɦ ɜɬɨɪɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ 
ɞɚɧɧɨɣ ɤɜɚɪɬɢɪɵ (ɧɚɩɪɢɦɟɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 
ɜ ɫɚɧɭɡɥɟ) ɦɨɠɟɬ ɛɵɬɶ «ɨɩɪɨɤɢɧɭɬ» ɞɚɠɟ ɩɪɢ 
ɪɚɛɨɬɚɸɳɟɦ ɜɟɧɬɢɥɹɬɨɪɟ (ɫɦ. ɪɢɫ. 6 ɞ);

- ɨɬɤɪɵɬɢɟ ɫɬɜɨɪɤɢ ɨɤɧɚ ɜ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟ-
ɦɚɯ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ (ɜ ɪɚɡɵ) ɭɜɟɥɢɱɟɧɢɸ 
ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɞɚɧɧɨɣ ɤɜɚɪɬɢɪɵ ɢ ɫɧɢɠɟɧɢɸ 
ɪɚɫɯɨɞɚ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɞɪɭɝɢɯ ɤɜɚɪ-
ɬɢɪ.

ɁȺɄɅɘɑȿɇɂȿ

ɋɢɫɬɟɦɵ  ɜɟɧɬɢɥɹɰɢɢ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧ-
ɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɜ ɫɨ-
ɫɬɨɹɧɢɢ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ 
ɠɢɥɵɯ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɡɞɚɧɢɣ, ɤɚɤ ɜ ɯɨɥɨɞ-
ɧɵɣ, ɬɚɤ ɢ ɬɟɩɥɵɣ ɩɟɪɢɨɞɵ ɝɨɞɚ.

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɞɚɧɧɵɯ 
ɫɢɫɬɟɦ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɹɬ ɨɬ ɪɹɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɬɢɩɚ ɩɪɢɦɟɧɹɟ-
ɦɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɨɞɤɥɸɱɟɧɢɹ 
ɤ ɜɵɬɹɠɧɵɦ ɤɚɧɚɥɚɦ ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ, ɧɚɥɢ-
ɱɢɹ ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ-
ɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɬɤɪɵɬɢɹ ɫɬɜɨɪɨɤ ɨɤɨɧɧɵɯ 
ɛɥɨɤɨɜ, ɪɚɡɧɨɜɪɟɦɟɧɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢ-
ɥɹɬɨɪɨɜ ɜ ɪɚɡɧɵɯ ɤɜɚɪɬɢɪɚɯ ɢ ɬ.ɩ.

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɫ ɞɟɰɟɧɬɪɚɥɢ-
ɡɨɜɚɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɜɨɡɞɭɯɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ:

− ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹ-
ɰɢɢ – ɬɳɚɬɟɥɶɧɚɹ ɭɜɹɡɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɟɧ-
ɬɢɥɹɬɨɪɨɜ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɬɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ;

− ɨɝɪɚɧɢɱɟɧɢɟ (ɩɨ ɦɟɪɟ ɜɨɡɦɨɠɧɨɫɬɢ) ɧɚ-

ɩɨɪɧɨ-ɪɚɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɦɟɧɹɟɦɵɯ 
ɤɭɯɨɧɧɵɯ ɜɵɬɹɠɟɤ;

− ɨɛɹɡɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɪɚɬɧɵɯ ɤɥɚ-
ɩɚɧɨɜ ɜ ɤɚɠɞɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɤɚɧɚɥɟ ɫ ɰɟ-
ɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɱɚɟɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɫɢ-
ɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ;

− ɭɫɬɚɧɨɜɤɚ ɜ ɜɟɧɬɤɚɧɚɥɚɯ ɤɜɚɪɬɢɪ ɫɩɟɰɢ-
ɚɥɶɧɵɯ (ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɯ) ɤɥɚɩɚɧɨɜ, ɨɝɪɚɧɢ-
ɱɢɜɚɸɳɢɯ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɟ-
ɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ. 
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FORECASTING THE АORK OF VENTILATION SВSTEMS 
OF RESIDENTIAL MULTI-APARTMENT BUILDINGS АITH 
DECENTRALIГED MECHANICAL AIR DELIVERВ

M. A. KrТvosСОТn

Annotation. In tСО artТМХО somО aspОМts oП ПorОМastТnР tСО opОratТon oП tСО vОntТХatТon sвstОms oП 
rОsТНОntТaХ muХtТ-apartmОnt buТХНТnРs аТtС НОМОntraХТгОН mОМСanТМaХ aТr rОmovaХ anН naturaХ Тnloа arО 
МonsТНОrОН. TСО pСвsТМaХ anН matСОmatТМaХ moНОХs oП tСО vОntТХatТon sвstОm oП a rОsТНОntТaХ muХtТ-
apartmОnt buТХНТnР аТtС НОМОntraХТгОН mОМСanТМ aТr rОmovaХ anН an aХРorТtСm Пor МaХМuХatТnР suМС 
sвstОms arО prОsОntОН. TСО rОsuХts oП tСО МaХМuХatТons oП tСО vОntТХatТon sвstОm oП a tаo-room apartmОnt 
on tСО uppОr loor oП a muХtТ-apartmОnt apartmОnt СousО anН vОntТХatТon sвstОm oП a tОn-storв apartmОnt 
buТХНТnР аТtС НОМОntraХТгОН mОМСanТМaХ aТr rОmovaХ arО РТvОn.

Keywords: vОntТХatТon, aОroНвnamТМ МaХМuХatТon, НОМОntraХТгОН aТr rОmovaХ, aТr ТnХОts.
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Аɧɧɨɬаɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɠɚɪɤɨɝɨ ɫɭɯɨɝɨ ɢ ɜɥɚɠɧɨɝɨ 
ɤɥɢɦɚɬɚ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɞɚɧɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɫɨɥɧɰɟɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɡɚɳɢɬɵ ɡɞɚɧɢɣ ɢ ɫɨɨ-
ɪɭɠɟɧɢɣ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ. Ⱥɧɚɥɢɡɢɪɭɸɬɫɹ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟ-
ɮɨɪɦɚɰɢɣ ɢ ɩɪɢɧɰɢɩɵ ɭɫɬɪɨɣɫɬɜɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ. ɍɞɟɥɹɟɬɫɹ ɜɧɢɦɚɧɢɟ ɨɫɧɨɜɧɵɦ ɫɩɨ-
ɫɨɛɚɦ ɛɨɪɶɛɵ ɫ ɬɟɪɦɢɬɚɦɢ, ɚ ɬɚɤɠɟ ɩɪɨɬɢɜɨɝɧɢɥɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɟ ɞɪɟɜɟɫɢɧɵ ɜ ɭɫɥɨɜɢɹɯ 
ɠɚɪɤɨɝɨ ɜɥɚɠɧɨɝɨ ɤɥɢɦɚɬɚ.


