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ɁȺȾȺɇɂȿ 

 ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

ɋɬɭɞɟɧɬɭ  Золину Петру Михайловичу 
Ɍɟɦɚ ȼɄɊ: ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɡɟɪɧɚ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɡɟɪɧɨɫɭɲɢɥɤɢ 

ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «24» ɦɚɹ 2018 ɝ. №ИИИ 
 
2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɝɨ ɩɪɨɟɤɬɚИИИИИИИИИИИИИИИИИИИИИИИИ 
3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ȼɄɊ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɧɚ ɜɯɨɞɟ ɜ ɛɚɪɚɛɚɧ ;300 0ɋt ɇ   
Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɯɨɞɟ ɜ ɛɚɪɚɛɚɧ ;180ɋt

ɆȺɌȿɊɇ   
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ;180

0 ɋt   
Ɍɨɩɥɢɜɨ – ɩɪɢɪɨɞɧɵɣ ɝɚɡ;  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɜɵɫɭɲɟɧɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ;/56,51 МɤɝG   
ɇɚɱɚɥɶɧɨɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ %;12ɇ  
Ʉɨɧɟɱɧɨɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ %;5,0Ʉ  
Ⱦɢɚɦɟɬɪ ɱɚɫɬɢɰ ɜ ɦɚɬɟɪɢɚɥɟ  ɦɦНЧ 5,10,2   25%, 1,5-1,0 ɦɦ 75%; 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ %;720   
Ⱦɚɜɥɟɧɢɟ ɜ ɫɭɲɢɥɤɟ ɚɬɦɨɫɮɟɪɧɨɟ  .1013250 ɉɚɊ   
4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ 
1. Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ. 
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3. ɗɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
4. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ. 
5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɡɟɪɧɨɫɭɲɢɥɨɤ. 
2. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫ ɤɚɪɬɨɝɪɚɦɦɨɣ ɧɚɝɪɭɡɨɤ. 
3. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɨɣ. 
4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ. 
5. ɋɛɨɪɨɱɧɵɟ ɱɟɪɬɟɠɢ. 
6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɭ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɚ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 
 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИИИ04.05.2018 ɝ.ИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ   
2 ɗɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   
3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ   
    
 

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ Золин П.М. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИ Лушнов М.А. 

 
 

 

 

 

 

 

 

 

 

 

 



4 

ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ɂɨɥɢɧɚ ɉ.Ɇ. ɧɚ ɬɟɦɭ: 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɡɟɪɧɚ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɡɟɪɧɨɫɭɲɢɥɤɢ. 

Ʉɚɠɞɵɣ ɢɡ ɪɚɡɞɟɥɨɜ - ɷɬɨ ɞɟɬɚɥɶɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɮɟɪɦɵ. ɇɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɥɭɠɛɵ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɤ ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, 

ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ. 

Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɩɵɥɢɬɟɥɶɧɚɹ ɫɭɲɢɥɤɚ. Ʉ 

ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɧɟɫɬɢ ɧɚɥɢɱɢɟ 

ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ. ɂɦɟɟɬɫɹ ɬɚɤɠɟ ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 

ɜɤɥɸɱɚɸɳɚɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɢ ɥɢɧɢɸ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 0,4 

ɤȼ. 

ȼ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɟɤɬɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɢ ɨɩɪɟɞɟɥɟɧɚ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ 

ɡɟɪɧɚ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ ИИИ ɫɬɪɚɧɢɰɚɯ ɩɟɱɚɬɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ИИИИ ɬɚɛɥɢɰ, 

ИИИИ ɪɢɫɭɧɤɨɜ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1, ɫɩɢɫɨɤ 

ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɟɬ ИИ ɧɚɢɦɟɧɨɜɚɧɢɣ.  
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AЛЬЭЫКМЭ 

 

TШ ПТЧКХ ЪЮКХТПТМКЭТШЧ аШЫФ ШП ГШХТЧ P.M. ШЧ К ЬЮЛУОМЭ: PШаОЫ ЬЮЩЩХв ШП 

НЫвТЧР КЧН МХОКЧТЧР ЩШТЧЭ ШП РЫКТЧ аТЭС НОЯОХШЩЦОЧЭ ШП К гОЫЧШЬЮЬСТХФК. 

EКМС ШП ЬОМЭТШЧЬ ТЬ К НОЭКТХОН НОЯОХШЩЦОЧЭ ШП КЮЭШЦКЭТШЧ ШП ХТРСЭТЧР 

ОХОМЭЫШТЧЬЭКХХКЭТШЧЬ КЧН ЩШаОЫ ЬЮЩЩХв ШП К ПКЫЦ. OЧ ЭСО ЛКЬТЬ ШП ЭСО КЧКХвЬТЬ ШП 

аШЫФТЧР МШЧНТЭТШЧЬ КМЭТШЧЬ ПШЫ ТЦЩЫШЯОЦОЧЭ ШП МШЧНТЭТШЧЬ КЧН ЬКПОЭв ШП аШЫФ ШП 

ЩШаОЫ ЬОЫЯТМО КЫО НОЯОХШЩОН. 

TСО ОбЩХКЧКЭШЫв ЧШЭО ЭШ VKR МШЧЬТЬЭЬ ШП ТЧЭЫШНЮМЭТШЧ, ЭСЫОО ЬОМЭТШЧЬ, ЭСО 

МШЧМХЮЬТШЧ, ЭСО ХТЬЭ ШП ЫОПОЫОЧМОЬ. 

SЮЛУОМЭ ЭШ НОЬТРЧ ТЬ ЭСО ЫКЬЩвХТЭОХЧв НЫвОЫ. FШЫ НОЬТРЧ ТЭ ТЬ ЧОМОЬЬКЫв ЭШ ЫОПОЫ 

ОбТЬЭОЧМО ШП КЧ ОбЭОЫЧКХ МШЧЭШЮЫ ШП РЫШЮЧНТЧР ЭШ ЛКЬТМ НКЭК КХЬШ. TСОЫО ТЬ КХЬШ К 

ЬвЬЭОЦ ШП ЩШаОЫ ЬЮЩЩХв ТЧМХЮНТЧР ЭЫКЧЬПШЫЦОЫ ЬЮЛЬЭКЭТШЧ КЧН К ЩШаОЫ ХТЧО ШП 0,4 

ФV. 

IЧ ЭСО ПТЧКХ ЬОМЭТШЧ ЭСО КЧКХвЬТЬ ШП ЭОМСЧТМКХ КЧН ОМШЧШЦТМ ТЧНТМКЭШЫЬ ШП 

НОЬТРЧ ШППОЫЬ ТЬ ЦКНО КЧН ЭСОТЫ ОМШЧШЦТМ ОППТМТОЧМв ТЬ НОПТЧОН. 

TСО аШЫФ ЩЮЫЩШЬО – ЩШаОЫ ЬЮЩЩХв ШП НЫвТЧР КЧН МХОКЧТЧР ЩШТЧЭ ШП РЫКТЧ. 

FТЧКХ ЪЮКХТПТМКЭТШЧ аШЫФ МШЧЬТЬЭЬ ШП ЭСО ОбЩХКЧКЭШЫв ЧШЭО ШЧ ИИИ ЩКРОЬ ШП ЭСО 

ЩЫТЧЭТЧР ЭОбЭ, ТЧМХЮНОЬ ИИИИ ЭКЛХОЬ, ИИИИ НЫКаТЧРЬ КЧН К РЫКЩСТМ ЩКЫЭ ШЧ 6 ЬСООЭЬ ШП 

ЭСО A1 ПШЫЦКЭ, ЭСО ХТЬЭ ШП ЭСО ЮЬОН ХТЭОЫКЭЮЫО ТЧМХЮНОЬ ИИ ЧКЦОЬ. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɟ ɢɡ ɡɟɪɧɚ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ 

(ɩɟɱɟɧɵɣ ɯɥɟɛ, ɤɪɭɩɚ, ɦɚɤɚɪɨɧɧɵɟ ɢ ɞɪɭɝɢɟ ɢɡɞɟɥɢɹ ɢɡ ɦɭɤɢ), ɹɜɥɹɸɬɫɹ 

ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɩɢɳɢ ɱɟɥɨɜɟɤɚ. Ɉɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ 

ɢɦɟɸɬ ɡɟɪɧɚ ɢ ɫɟɦɟɧɚ ɡɥɚɤɨɜɵɯ ɪɚɫɬɟɧɢɣ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɢɪɨɜɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɤɨɥɨ 50% ɛɟɥɤɨɜ, 70% 

ɭɝɥɟɜɨɞɨɜ ɢ 15% ɠɢɪɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ ɡɟɪɧɚ ɢ ɫɟɦɹɧ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ 

ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦ ɤɨɪɦɨɜɵɦ ɫɪɟɞɫɬɜɨɦ ɢ, ɜ 

ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ, ɬɟɯɧɢɱɟɫɤɢɦ ɫɵɪɶɟɦ.  

ȼ ɫɜɹɡɢ ɫ ɫɟɡɨɧɧɨɫɬɶɸ ɡɟɪɧɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɯɪɚɧɟɧɢɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɡɚɩɚɫɨɜ ɡɟɪɧɚ ɞɥɹ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɧɚ ɪɚɡɥɢɱɧɵɟ ɧɭɠɞɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɢ ɛɨɥɟɟ. Ɇɧɨɝɨɜɟɤɨɜɨɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, 

ɱɬɨ ɫɨɯɪɚɧɟɧɢɟ ɱɟɥɨɜɟɤɨɦ ɡɟɪɧɨɜɵɯ ɡɚɩɚɫɨɜ - ɛɨɥɶɲɨɟ ɢ ɫɥɨɠɧɨɟ ɞɟɥɨ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɧɟɞɨɫɬɚɬɨɤ ɡɟɪɧɚ ɢ ɡɟɪɧɨɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɟɳɟ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 

ɢɯ ɜ ɩɟɪɢɨɞ ɯɪɚɧɟɧɢɹ ɝɢɛɧɟɬ ɢ ɧɟ ɞɨɯɨɞɢɬ ɞɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɧɭɠɞ ɱɟɥɨɜɟɤɚ.  

ɏɪɚɧɟɧɢɟ, ɹɜɥɹɸɳɟɟɫɹ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ, - 

ɷɬɨ ɧɚɭɤɚ, ɤɨɬɨɪɚɹ ɢɡɭɱɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɡɟɪɧɚ ɢ ɡɟɪɧɨɜɵɯ ɦɚɫɫ ɜ ɰɟɥɨɦ ɤɚɤ 

ɨɛɴɟɤɬɨɜ ɯɪɚɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɟ ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɨɫɬɨɹɧɢɟ ɡɟɪɧɚ. ɏɪɚɧɟɧɢɟ ɡɟɪɧɚ ɢ ɡɟɪɧɨɜɵɯ 

ɩɪɨɞɭɤɬɨɜ ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɨɣ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɢ ɤɚɞɪɨɜ 

ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜɥɚɞɟɸɳɢɯ ɨɫɧɨɜɚɦɢ ɡɧɚɧɢɣ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ.  

Ɂɚ ɩɟɪɢɨɞ ɩɪɨɲɥɵɯ ɥɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɟ 

ɯɪɚɧɟɧɢɹ ɡɟɪɧɚ ɩɪɨɢɡɨɲɥɢ ɢ ɜ ɧɚɲɟɦ ɯɨɡɹɣɫɬɜɟ. Ɂɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɥɫɹ 

ɭɞɟɥɶɧɵɣ ɜɟɫ ɷɥɟɜɚɬɨɪɨɜ ɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɫɤɥɚɞɨɜ. ȼɨɡɪɨɫɥɚ ɫɬɟɩɟɧɶ 

ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɫ ɡɟɪɧɨɦ ɢ ɡɟɪɧɨɜɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɜɨ ɜɫɟɯ ɡɜɟɧɶɹɯ 

ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɜɜɟɫɬɢ ɜ ɩɪɚɤɬɢɤɭ ɧɨɜɵɟ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɫɨɤɪɚɳɟɧɢɟ ɩɨɬɟɪɶ ɡɟɪɧɚ ɢ ɫɧɢɠɟɧɢɟ ɢɡɞɟɪɠɟɤ ɩɪɢ ɟɝɨ ɯɪɚɧɟɧɢɢ.  
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1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

 
ɋɭɲɢɥɤɢ ɫ ɩɫɟɞɜɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ ɹɜɥɹɸɬɫɹ ɚɩɩɚɪɚɬɚɦɢ ɧɟɩɪɟ-

ɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ  ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɢ ɫɜɹɡɚɧɧɨɣ 

ɜɥɚɝɢ ɢɡ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɢ ɡɟɪɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɋɭɲɢɥɤɢ ɫ 

ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢ ɝɨ-

ɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɫɟɤɰɢɹɦɢ ɪɢɫɭɧɤɟ 1.1.  

 
 

1 – ɜɟɧɬɢɥɹɬɨɪ; 2 – ɤɚɥɨɪɢɮɟɪ; 3 – ɛɭɧɤɟɪ; 4 – ɲɧɟɤ; 5 – ɰɢɤɥɨɧ; 6 – ɤɨɪɩɭɫ;  
7 – ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ; 8 – ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɪɟɲɟɬɤɚ; 9 – ɤɨɧɜɟɣɟɪ. 

Ɋɢɫɭɧɨɤ 1.1 – Ɉɞɧɨɫɟɤɰɢɨɧɧɚɹ ɫɭɲɢɥɤɚ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɦ ɫɥɨɟɦ 
 

ȼɥɚɠɧɵɣ ɦɚɬɟɪɢɚɥ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɚɟɬɫɹ ɜ ɫɭɲɢɥɤɭ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ, 

ɧɚɝɧɟɬɚɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɤɚɥɨɪɢɮɟɪɟ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɭɲɢɥɤɭ 

ɩɨɞ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɪɟɲɟɬɤɭ. ɋɭɲɤɚ ɦɚɬɟɪɢɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɨɧɟ, 

ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɟ. ȼɵɫɭɲɟɧɧɵɣ ɦɚɬɟɪɢɚɥ 

ɭɞɚɥɹɟɬɫɹ ɢɡ ɫɭɲɢɥɤɢ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ. Ɉɬɯɨɞɹɳɢɟ ɢɡ ɫɭɲɢɥɤɢ ɝɚɡɵ 

ɨɱɢɳɚɸɬɫɹ ɨɬ ɩɵɥɢ ɜ ɰɢɤɥɨɧɟ ɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɨɞɧɨɫɟɤɰɢɨɧɧɵɯ ɫɭɲɢɥɨɤ ɹɜɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɫɭɲɤɢ ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɭɲɤɢ ɩɪɢɦɟɧɹɸɬ 
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ɦɧɨɝɨɫɟɤɰɢɨɧɧɵɟ ɫɭɲɢɥɤɢ. ɋɥɨɣ ɦɚɬɟɪɢɚɥɚ ɞɟɥɢɬɫɹ ɧɚ ɪɹɞ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɟɤɰɢɣ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɢɥɢ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɟɤɰɢɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ. 

ȼɢɛɪɨɫɭɲɢɥɤɢ (ɪɢɫɭɧɨɤ 1.2), ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɭɲɤɢ ɩɥɨɯɨɨɠɢɠɚɟɦɵɯ 

ɦɚɬɟɪɢɚɥɨɜ: ɜɥɚɠɧɵɯ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ, ɩɨɥɢɞɢɫɩɟɪɫɧɵɯ, ɤɨɦɤɭɸɳɢɯɫɹ ɢ ɬ. 

ɞ., ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɨɥɶɲɢɧɫɬɜɨ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɥɨɣ 

ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ ɜ ɧɟɦ 

ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɢ ɨɬɤɪɵɜɚɟɬ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɭɲɢɥɨɤ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɬɨɤɚ, 

ɩɪɢɛɥɢɠɚɸɳɢɯɫɹ ɩɨ ɩɨɥɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɢ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤ 

ɚɩɩɚɪɚɬɚɦ ɢɞɟɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ. 

 
1 — ɚɦɨɪɬɢɡɚɬɨɪ; 2 — ɩɪɭɠɢɧɚ; 3 — ɜɵɝɪɭɡɧɨɣ ɥɸɤ; 4 — ɜɢɛɪɚɬɨɪ; 5 — ɞɜɢɝɚɬɟɥɶ; 

6 — ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɪɟɲɟɬɤɚ; 7 — ɠɟɥɨɛ; 8 — ɫɦɨɬɪɨɜɨɟ ɨɤɧɨ 
Ɋɢɫɭɧɨɤ 1.2 -  ȼɢɛɪɨɫɭɲɢɥɤɚ 

 

ȼɢɛɪɨɚɷɪɨɩɫɟɜɞɨɨɠɢɠɟɧɧɵɣ (ɜɢɛɪɨɤɢɩɹɳɢɣ) ɫɥɨɣ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧ ɜ 

ɚɩɩɚɪɚɬɚɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɜɟɪɬɢɤɚɥɶɧɵɯ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 

ɥɨɬɤɨɜɵɯ. 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɢɡɨɛɪɚɠɟɧɚ ɥɟɧɬɨɱɧɚɹ ɫɭɲɢɥɤɚ. 
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1 — ɩɢɬɚɸɳɢɣ ɬɪɚɧɫɩɨɪɬɟɪ; 2 — ɲɢɛɟɪ ɞɥɹ ɪɚɡɪɚɜɧɢɜɚɧɢɹ ɩɪɨɞɭɤɬɚ; 
3 — ɩɫɢɯɪɨɦɟɬɪ; 4 — ɫɤɪɟɛɤɢ ɞɥɹ ɨɱɢɫɬɤɢ ɥɟɧɬɵ; 5 — ɬɟɪɦɨɦɟɬɪɵ; 

6 — ɫɟɤɰɢɢ ɤɚɥɨɪɢɮɟɪɚ; 7 — ɤɨɧɞɟɧɫɚɬɨɨɬɜɨɞɱɢɤ 
Ɋɢɫɭɧɨɤ 1.3 - ɋɯɟɦɚ ɥɟɧɬɨɱɧɨɣ ɫɭɲɢɥɤɢ 

 

ɉɪɨɞɭɤɬ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɢɬɚɸɳɟɦɭ ɬɪɚɧɫɩɨɪɬɟɪɭ 1, 

ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚɤɥɨɧɧɨ. ɋ ɩɨɦɨɳɶɸ ɲɢɛɟɪɚ 2 ɫɥɨɣ ɩɪɨɞɭɤɬɚ 

ɜɵɪɚɜɧɢɜɚɟɬɫɹ, ɢ ɨɧ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɫɟɬɱɚɬɵɯ ɥɟɧɬɚɯ ɬɨɧɤɢɦ ɫɥɨɟɦ. 

ɋɤɪɟɛɨɤ 4 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɫ ɥɟɧɬɵ ɨɫɬɚɬɤɨɜ ɩɪɨɞɭɤɬɚ. 

ȼɧɭɬɪɢ ɤɚɦɟɪɵ ɫɭɲɢɥɤɢ ɢɦɟɟɬɫɹ ɤɚɥɨɪɢɮɟɪ 6. Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ. ɉɨ ɦɟɪɟ 

ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɨɞɭɤɬɚ ɫ ɨɞɧɨɣ ɥɟɧɬɵ ɧɚ ɞɪɭɝɭɸ ɨɧ ɜɵɫɵɯɚɟɬ ɛɥɚɝɨɞɚɪɹ 

ɨɛɞɭɜɭ ɧɚɝɪɟɬɵɦ ɜɨɡɞɭɯɨɦ. ȼɟɪɯɧɢɟ ɥɟɧɬɵ ɞɜɢɠɭɬɫɹ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ, 

ɱɟɦ ɧɢɠɧɢɟ. ɂɯ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɚɪɢɚɬɨɪɨɦ. Ɉɬ ɫɤɨɪɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɥɟɧɬ ɡɚɜɢɫɢɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜ ɫɭɲɢɥɤɟ. 

ɗɬɨ ɜɪɟɦɹ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 1,5-5,5 ɱ.  

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɢɡɨɛɪɚɠɟɧɚ ɫɤɪɟɛɤɨɜɚɹ ɫɭɲɢɥɤɚ ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɜɢɞɟ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 

ɋɧɚɪɭɠɢ ɟɟ ɤɚɪɤɚɫ ɡɚɤɪɵɜɚɟɬɫɹ ɳɢɬɚɦɢ ɢɡ ɦɟɬɚɥɥɚ. ɇɚ ɛɨɤɨɜɵɯ 

ɫɬɨɪɨɧɚɯ ɢɦɟɟɬɫɹ ɩɨ ɬɪɢ ɫɦɨɬɪɨɜɵɯ ɨɤɧɚ. ɉɨɥɤɢ 1 ɫɭɲɢɥɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɛɨɣ ɫɴɟɦɧɵɟ ɪɚɦɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɚɬɹɧɭɬɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɤɚ.  
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1 — ɫɭɲɢɥɶɧɵɟ ɩɨɥɤɢ; 2 — ɫɤɪɟɛɤɢ; 3 — ɠɟɫɬɤɢɟ ɪɚɦɵ; 

4 — ɢɡɦɟɥɶɱɢɬɟɥɶ; 5 — ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɪɨɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 
6 — ɜɟɧɬɢɥɹɬɨɪ; 7 — ɩɚɪɨɜɨɣ ɤɚɥɨɪɢɮɟɪ; 8 — ɛɭɧɤɟɪ ɲɧɟɤɚ 

Ɋɢɫɭɧɨɤ 1.4 - ɋɯɟɦɚ ɫɤɪɟɛɤɨɜɨɣ ɫɭɲɢɥɤɢ 

 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɡɟɪɧɚ ɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜɞɨɥɶ ɩɨɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɤɪɟɛɤɚɦɢ 2, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɪɚɦɵ 3.  

Ⱦɜɢɠɟɧɢɟ ɪɚɦɵ ɫɨ ɫɤɪɟɛɤɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɷɬɚɩɚɦ. ȼɟɪɯɧɹɹ ɪɚɦɚ 

ɞɜɢɠɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɫɥɟɜɚ ɧɚɩɪɚɜɨ. ɋɤɪɟɛɤɢ ɜ ɷɬɨɬ ɦɨɦɟɧɬ 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɤɚɡɟɢɧ ɢ ɩɪɨɞɜɢɝɚɸɬ ɟɝɨ. ɉɨɫɥɟ ɷɬɨɝɨ ɪɚɦɚ ɩɨɞɧɢɦɚɟɬɫɹ 

ɧɚɜɟɪɯ ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɧɟ ɤɚɫɚɹɫɶ ɩɪɨɞɭɤɬɚ. Ʉɨɝɞɚ 

ɨɧɚ ɞɨɯɨɞɢɬ ɞɨ ɤɨɧɰɚ, ɬɨ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ ɡɚɧɨɜɨ. ɇɢɠɧɹɹ ɪɚɦɚ ɞɜɢɠɟɬɫɹ 

ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɜɟɪɯɧɟɣ ɪɚɦɟ ɧɚɩɪɚɜɥɟɧɢɢ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɤ ɪɚɦɚɦ 

ɩɨɞɜɨɞɢɬɫɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ ɢ ɰɟɩɧɭɸ ɥɢɛɨ ɪɟɦɟɧɧɭɸ 

ɩɟɪɟɞɚɱɭ.  

ɉɪɨɞɭɤɬ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɟɪɯɧɸɸ ɩɨɥɤɭ ɫɭɲɢɥɤɢ, ɩɪɨɣɞɹ ɢɡɦɟɥɶɱɢɬɟɥɶ 

4. Ɍɨɥɳɢɧɚ ɫɥɨɹ ɩɪɨɞɭɤɬɚ, ɤɨɬɨɪɵɣ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɨɥɤɟ, ɫɨɫɬɚɜɥɹɟɬ 3 

ɦɦ. ȼɟɪɯɧɹɹ ɩɨɥɤɚ ɧɟɞɨɫɬɚɟɬ ɞɨ ɩɪɚɜɨɝɨ ɬɨɪɰɚ ɭɫɬɚɧɨɜɤɢ. ɗɬɨɬ ɡɚɡɨɪ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɭɤɬɭ ɩɟɪɟɦɟɳɚɬɶɫɹ ɫ ɜɟɪɯɧɟɣ ɩɨɥɤɢ ɧɚ ɧɢɠɧɸɸ. ȼ ɷɬɨɦ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɨ ɞɪɨɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 5.  

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɤɚɡɟɢɧ ɩɪɨɣɞɟɬ ɜɞɨɥɶ ɜɫɟɣ ɧɢɠɧɟɣ ɩɨɥɤɢ, ɨɧ ɩɨɩɚɞɚɟɬ ɜ 

ɛɭɧɤɟɪ 8. ɂɡ ɧɟɝɨ ɨɧ ɲɧɟɤɨɦ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɮɚɫɨɜɤɭ. ɇɟɤɨɬɨɪɚɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɨɞɭɤɬɚ ɩɪɨɫɵɩɚɟɬɫɹ ɢ ɫɨɛɢɪɚɟɬɫɹ ɧɚ ɩɨɞɞɨɧɟ. 
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Ʉɚɥɨɪɢɮɟɪ 7 ɧɚɝɪɟɜɚɟɬ ɜɨɡɞɭɯ (90-95°ɋ) ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɫɭɲɢɬɫɹ 

ɤɚɡɟɢɧ. Ɉɬɪɚɛɨɬɚɜɲɢɣ ɜɨɡɞɭɯ ɭɞɚɥɹɟɬɫɹ ɢɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɫɭɲɢɥɤɢ. 

ɑɬɨɛɵ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɫɭɲɤɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɪɹɞɨɦ ɫ 

ɤɚɥɨɪɢɮɟɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɬɟɪɦɨɦɟɬɪ. Ɉɧ ɫɜɹɡɚɧ ɫ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɤɥɚɩɚɧɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ 

ɩɚɪɚ ɜ ɤɚɥɨɪɢɮɟɪ. 

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɢɡɨɛɪɚɠɟɧɚ ɜɢɛɪɚɰɢɨɧɧɚɹ ɫɭɲɢɥɤɚ. 

 
1 — ɫɛɨɪɧɢɤ ɫɭɯɨɝɨ ɩɪɨɞɭɤɬɚ; 2 — ɧɢɠɧɹɹ ɰɚɩɮɚ; 3 — ɜɟɪɯɧɹɹ ɰɚɩɮɚ; 

4 —- ɡɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 5 — ɩɪɭɠɢɧɧɵɣ ɚɦɨɪɬɢɡɚɬɨɪ; 6 — ɜɟɪɯɧɟɟ ɨɩɨɪɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ; 7 — ɫɩɢɪɚɥɶɧɵɣ ɠɟɥɨɛ; 8 — ɰɚɩɮɚ ɤɨɪɩɭɫɚ ɫɭɲɢɥɤɢ; 

9 — ɧɢɠɧɟɟ ɨɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 10 — ɫɬɚɧɢɧɚ; 11 — ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ; 
12—ɩɪɢɜɨɞ 

Ɋɢɫɭɧɨɤ 1.5 - ɋɯɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɣ ɫɭɲɢɥɤɢ 

 

Ʉɚɦɟɪɚ ɟɟ ɜɟɪɬɢɤɚɥɶɧɚɹ ɢ ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. ȼɜɟɪɯɭ ɢ 

ɜɧɢɡɭ ɭɫɬɚɧɨɜɥɟɧɵ ɨɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɞɲɢɩɧɢɤɢ 

ɫɤɨɥɶɠɟɧɢɹ. ȼɧɭɬɪɢ ɤɚɦɟɪɵ ɢɦɟɟɬɫɹ ɠɟɥɨɛ 7, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 

ɫɩɢɪɚɥɢ, ɲɚɝ ɜɢɬɤɨɜ ɤɨɬɨɪɨɣ ɪɚɡɥɢɱɟɧ. ɉɨɞɜɟɲɢɜɚɟɬɫɹ ɷɬɨ ɠɟɥɨɛ ɧɚ 

ɚɦɨɪɬɢɡɚɬɨɪɟ 5 ɢ ɱɟɪɟɡ ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ 11 (ɬɚɤɠɟ ɦɨɠɧɨ 
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ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɜɢɛɪɚɬɨɪ) ɟɦɭ ɫɨɨɛɳɚɟɬɫɹ ɜɨɡɜɪɚɬɧɨ-

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚ ɫɬɚɧɢɧɟ 10. ɇɚ ɧɟɣ 

ɠɟ ɧɚɯɨɞɢɬɫɹ ɢ ɩɪɢɜɨɞɧɨɣ ɦɟɯɚɧɢɡɦ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɜɚɪɢɚɬɨɪ ɢ ɪɟɦɟɧɧɵɟ ɩɟɪɟɞɚɱɢ. 

Ɂɟɪɧɨ ɩɨɞɚɟɬɫɹ ɜ ɡɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 4. ɂɡ ɧɟɝɨ ɨɧ ɩɨɩɚɞɚɟɬ ɜ 

ɠɟɥɨɛ 7. ɂɡ-ɡɚ ɬɨɝɨ ɱɬɨ ɠɟɥɨɛ ɜɢɛɪɢɪɭɟɬ, ɱɚɫɬɢɰɵ ɦɨɥɨɱɧɨɝɨ ɫɚɯɚɪɚ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɂɟɪɧɨ 

ɨɩɭɫɤɚɟɬɫɹ ɜɧɢɡ, ɚ ɧɚɜɫɬɪɟɱɭ ɟɦɭ ɩɨɞɚɟɬɫɹ ɧɚɝɪɟɬɵɣ ɞɨ 100°ɋ ɜɨɡɞɭɯ. 

ɋɭɲɢɥɶɧɚɹ ɤɚɦɟɪɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɦɟɟɬ ɬɪɢ ɫɟɤɰɢɢ. ɇɚɝɪɟɬɵɣ ɜɨɡɞɭɯ 

ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɠɞɭɸ ɢɡ ɧɢɯ ɨɬ ɨɞɧɨɝɨ ɤɚɥɨɪɢɮɟɪɚ. Ɉɬɜɨɞ ɨɬɪɚɛɨɬɚɜɲɟɝɨ 

ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɜɟɧɬɢɥɹɬɨɪɨɦ. ɇɨ ɩɟɪɟɞ ɬɟɦ ɤɚɤ ɩɨɩɚɫɬɶ ɜ 

ɚɬɦɨɫɮɟɪɭ, ɨɧ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɰɢɤɥɨɧ. ȼ ɧɟɦ ɭɥɚɜɥɢɜɚɸɬɫɹ ɱɚɫɬɢɱɤɢ ɫɚɯɚɪɚ.  

ɋɭɯɨɟ ɡɟɪɧɨ ɩɨɩɚɞɚɟɬ ɜ ɫɛɨɪɧɢɤ 1. ȼ ɧɟɦ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɫɢɬ. 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ ɫɨɫɬɚɜɥɹɟɬ 4-6 ɦɢɧ.  

Ʉ ɝɪɭɩɩɟ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɫɭɲɤɢ ɨɬɧɨɫɹɬɫɹ ɬɭɧɧɟɥɶɧɵɟ 

ɫɭɲɢɥɤɢ; ɨɧɢ ɢɦɟɸɬ ɟɳɟ ɢ ɜɬɨɪɨɟ ɧɚɡɜɚɧɢɟ – ɤɨɪɢɞɨɪɧɵɟ. Ⱦɚɧɧɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ – 

ɞɥɢɧɧɵɦ ɤɚɧɚɥɨɦ (ɬɭɧɧɟɥɟɦ), ɜɞɨɥɶ ɤɨɬɨɪɨɝɨ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɦ 

ɭɫɬɪɨɣɫɬɜɟ (ɜɚɝɨɧɟɬɤɚɯ) ɩɨ ɪɟɥɶɫɚɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɥɚɠɧɵɣ ɦɚɬɟɪɢɚɥ.  

ȼ ɪɨɥɢ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɡɞɟɫɶ ɜɵɫɬɭɩɚɟɬ ɜɨɡɞɭɯ ɢɥɢ ɠɟ ɬɨɩɨɱɧɵɟ 

(ɞɵɦɨɜɵɟ) ɝɚɡɵ. ȼ ɰɟɥɹɯ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɢɫɩɨɥɶɡɭɸɬ ɰɢɪɤɭɥɹɰɢɸ 

ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɨɩɭɫɤɚɹ ɟɝɨ ɱɟɪɟɡ ɤɚɧɚɥ ɩɨ 

ɧɟɫɤɨɥɶɤɭ ɪɚɡ.  

ɉɨɞɨɛɧɵɣ ɩɪɢɟɦ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ, ɜɥɚɠɧɨɫɬɶ ɢ ɫɪɟɞɧɸɸ 

ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɭɲɤɢ ɢ ɟɟ ɪɚɜɧɨɦɟɪɧɨɫɬɢ.  

ɉɪɢɦɟɧɟɧɢɟ ɬɭɧɧɟɥɶɧɵɯ ɫɭɲɢɥɨɤ ɜ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ. Ɍɭɧɧɟɥɶɧɵɟ ɫɭɲɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɨɫɨɛɟɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɫɨɯɪɚɧɢɬɶ ɢɫɯɨɞɧɭɸ 

ɮɨɪɦɭ ɦɚɬɟɪɢɚɥɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɟɝɨ ɩɟɪɟɥɨɩɚɱɢɜɚɧɢɹ. 
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ɍɫɬɚɧɨɜɤɢ ɤɨɪɢɞɨɪɧɨɝɨ ɬɢɩɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɧɚ ɨɞɧɨɯɨɞɨɜɵɟ ɢ 

ɦɧɨɝɨɯɨɞɨɜɵɟ. ɉɟɪɜɵɟ ɩɪɟɞɩɨɥɚɝɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 

ɜɵɫɭɲɢɜɚɟɦɵɯ ɢɡɞɟɥɢɣ, ɜɬɨɪɵɟ – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɢɯ ɩɟɪɟɦɟɳɟɧɢɟ. Ɍɚɦ, 

ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɬɭɧɧɟɥɶɧɭɸ ɨɞɧɨɯɨɞɨɜɭɸ ɫɭɲɢɥɤɭ, ɨɬɥɢɱɚɸɳɭɸɫɹ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɥɢɧɨɣ, ɝɨɪɚɡɞɨ ɰɟɥɟɫɨɨɛɪɚɡɧɟɣ ɫɞɟɥɚɬɶ ɦɧɨɝɨɯɨɞɨɜɨɣ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɫɧɢɡɹɬɫɹ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɱɟɪɟɡ ɜɧɟɲɧɢɟ ɨɝɪɚɠɞɟɧɢɹ ɡɚ ɫɱɟɬ 

ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɩɨɫɥɟɞɧɢɯ. 

ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɤɨɪɢɞɨɪɧɨɣ (ɬɭɧɧɟɥɶɧɨɣ) ɫɭɲɢɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɫ ɜɚɝɨɧɟɬɤɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɬɟɪɢɚɥɚ.  

 
1 – ɤɚɧɚɥ (ɤɨɪɢɞɨɪ); 2 – ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ (ɜɚɝɨɧɟɬɤɢ); 

3 – ɜɟɧɬɢɥɹɬɨɪ; 4 – ɤɚɥɨɪɢɮɟɪ 
Ɋɢɫɭɧɨɤ 1.6 – Ɍɭɧɧɟɥɶɧɚɹ ɫɭɲɢɥɤɚ 

 

Ʉɨɪɢɞɨɪɧɚɹ ɫɭɲɢɥɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɦɟɪɭ ɫ ɨɞɧɢɦ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɦɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɡɚɤɪɵɬɵɦɢ ɤɚɧɚɥɚɦɢ 1, ɜɞɨɥɶ 

ɤɨɬɨɪɵɯ ɜ ɜɚɝɨɧɟɬɤɚɯ 2 ɦɟɞɥɟɧɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɵɫɭɲɢɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ. 

ȼɥɚɠɧɚɹ ɩɪɨɞɭɤɰɢɹ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɟɥɥɚɠɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɧɚ ɜɚɝɨɧɟɬɤɚɯ. Ⱥ ɱɬɨɛɵ ɦɚɬɟɪɢɚɥ ɥɭɱɲɟ ɨɦɵɜɚɥɫɹ ɝɨɪɹɱɢɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, 

ɩɨɥɤɢ ɞɟɥɚɸɬ ɫɢɬɱɚɬɵɦɢ.  

ɑɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɜɚɝɨɧɟɬɤɢ ɫ ɜɵɫɭɲɟɧɧɵɦ 

ɩɪɨɞɭɤɬɨɦ ɜɵɜɨɞɹɬɫɹ ɫ ɨɞɧɨɝɨ ɤɨɧɰɚ ɤɚɧɚɥɚ, ɚ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ 

ɬɭɧɧɟɥɹ ɩɨɫɬɭɩɚɟɬ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɚɝɨɧɟɬɨɤ ɫɨ ɫɜɟɠɢɦ ɜɥɚɠɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ. ɉɪɢ ɩɨɦɨɳɢ ɜɟɧɬɢɥɹɬɨɪɨɜ 3 ɜɞɨɥɶ ɤɚɧɚɥɚ ɧɟɩɪɟɪɵɜɧɨ 
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ɩɪɨɫɚɫɵɜɚɟɬɫɹ ɫɭɲɢɥɶɧɵɣ ɚɝɟɧɬ. Ⱦɥɹ ɟɝɨ ɩɨɞɨɝɪɟɜɚ ɩɪɢɦɟɧɹɸɬɫɹ 

ɤɚɥɨɪɢɮɟɪɵ 4.  

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɫɟɯ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɞɨɛɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢɦɟɟɬ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ. ɇɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɚɹ ɪɚɛɨɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɢɧɰɢɩɭ ɩɪɨɬɢɜɨɬɨɤɚ ɫ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɪɨɩɭɫɤɚɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɧɟ ɦɟɧɶɲɟ 2-3 ɦ/ɫ. ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɜɞɨɥɶ ɤɨɪɢɞɨɪɚ 

ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɬɨ ɨɧɨ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɭɲɢɥɤɢ. ȼ ɰɟɥɹɯ 

ɩɨɜɵɲɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɭɲɤɢ, ɤɨɬɨɪɚɹ «ɫɬɪɚɞɚɟɬ» ɡɚ ɫɱɟɬ 

ɧɟɩɨɞɜɢɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɤɚɧɚɥɵ ɞɟɥɚɸɬ ɛɨɥɶɲɨɣ ɞɥɢɧɵ – ɜɩɥɨɬɶ ɞɨ 40 ɦ. 

ɉɪɢ ɷɬɨɦ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɬɭɧɧɟɥɹ ɜ 50 ɦ ɫɱɢɬɚɟɬɫɹ ɤɪɢɬɢɱɧɨɣ ɜ ɫɜɹɡɢ ɫ 

ɪɟɡɤɢɦ ɜɨɡɪɚɫɬɚɧɢɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɪɢɞɨɪɧɵɦɢ ɫɭɲɢɥɤɚɦɢ ɫ ɱɚɫɬɢɱɧɵɦ ɜɨɡɜɪɚɬɨɦ 

ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɝɨɪɚɡɞɨ ɥɭɱɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɬɥɢɱɚɸɬɫɹ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɨɛɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɨ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɨɞɨɝɪɟɜɨɦ ɜɨɡɞɭɯɚ. 

ɑɟɬɵɪɟ ɨɬɞɟɥɶɧɵɟ ɡɨɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɧɚɝɪɟɜɚɧɢɹ ɫɭɲɢɥɶɧɨɝɨ 

ɚɝɟɧɬɚ, ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɩɢɳɟɜɨɣ 

ɫɭɲɤɢ. Ɂɞɟɫɶ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

- ɫɧɢɠɟɧɢɟ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɯɨɞɟ/ɜɵɯɨɞɟ ɜɨɡɞɭɯɚ; 

- ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɤɚɤ ɜ ɩɪɨɞɨɥɶɧɨɦ, ɬɚɤ ɢ ɜ 

ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ; 

- ɜɵɫɨɤɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɡɚ ɫɱɟɬ ɯɨɪɨɲɟɣ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɢ 

ɛɵɫɬɪɨɬɟ ɫɭɲɤɢ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 
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2 ɗɅȿɄɌɊɈɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

Ɂɚɞɚɱɟɣ ɪɚɫɱɟɬɚ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ 

ɢ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ ɢɥɢ ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ, 

ɫɨɡɞɚɜɚɟɦɨɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

Ɋɚɫɱёɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɜɤɥɸɱɚɟɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɟɱɟɧɢɣ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɪɚɛɨɱɢɣ ɬɨɤ ɧɟ ɫɨɡɞɚɟɬ ɩɟɪɟɝɪɟɜɚ 

ɩɪɨɜɨɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɵɟ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ ɭ ɥɚɦɩ ɢ 

ɞɨɫɬɚɬɨɱɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ. 

ɉɢɬɚɧɢɟ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 10/0,4 

ɤȼ ɫ ɫɨɟɞɢɧɟɧɢɟɦ ɨɛɦɨɬɨɤ «ɡɜɟɡɞɚ – ɡɜɟɡɞɚ ɫ ɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ». 

Ɉɫɜɟɬɢɬɟɥɶɧɵɣ ɳɢɬ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɫɢɥɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ. 

Ɋɚɡɛɢɜɚɟɦ ɜɫɟ ɫɜɟɬɢɥɶɧɢɤɢ ɧɚ ɬɪɢ ɝɪɭɩɩɵ. 

 
 

Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɡɦɟɪɵ ɡɟɪɧɨɫɤɥɚɞɚ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

ɋɢɥɨɜɨɣ ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɣ ɳɢɬ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɫɭɯɨɦ ɩɨɦɟɳɟɧɢɢ ɢ 

ɫɨɟɞɢɧɹɟɦ ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɬɵɪɟɯɠɢɥɶɧɵɦ ɤɚɛɟɥɟɦ ȺɇɊȽ. 

Ɉɫɬɚɥɶɧɭɸ ɨɫɜɟɬɢɬɟɥɶɧɭɸ ɫɟɬɶ ɩɪɨɜɨɞɢɦ ɩɪɨɜɨɞɨɦ Ⱥɉȼ. 

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɨɜɨɞɚ ɩɪɨɤɥɚɞɵɜɚɟɦ ɩɨ ɧɟɫɝɨɪɚɟɦɵɦ 

ɤɨɧɫɬɪɭɤɰɢɹɦ, ɤɪɨɦɟ ɩɨɦɟɳɟɧɢɣ ɫ ɚɝɪɟɫɫɢɜɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɪɟɞɨɣ, ɜ 

ɤɨɬɨɪɵɯ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɬɪɭɛɚɯ. 
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ɋɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɜɵɛɢɪɚɸɬ ɢɫɯɨɞɹ ɢɡ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɩɪɨɱɧɨɫɬɢ, ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɢ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ ɢ ɤɚɛɟɥɢ 

ɢɫɩɵɬɵɜɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɵɜɭ 

ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ, ɉɍɗ ɨɝɪɚɧɢɱɢɜɚɟɬ 

ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɨɜ ɩɪɨɤɥɚɞɤɢ ɢ 

ɦɚɬɟɪɢɚɥɚ, ɬɨɤɨɜɟɞɭɳɢɯ ɠɢɥ. 

ȼɵɛɢɪɚɟɦ ɥɚɦɩɵ ɬɢɩɚ ȾɊɅ. 

ȼɵɛɢɪɚɟɦ ɫɜɟɬɢɥɶɧɢɤɢ ɬɢɩɚ Ɋɋɉ05×400/ȽɈ3 Д1. ɬɚɛɥ. 3-7Ж. 

Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɞ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ:  

ɦССHС pМ , ,     (2.1) 

ɝɞɟ ɦH 7  - ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɰɟɯɚ; 

ɦСМ 4,0  - ɜɵɫɨɬɚ ɫɜɟɫɚ ɫɜɟɬɢɥɶɧɢɤɚ; 

ɦСp 8,0  - ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɦС 8,58,04,07   

Ⱦɥɹ ɩɪɢɧɹɬɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ, ɢɦɟɸɳɟɝɨ ɝɥɭɛɨɤɭɸ ɤɪɢɜɭɸ ɫɢɥɵ ɫɜɟɬɚ, 

ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ 1э Д1. ɬɚɛɥ. 4-16Ж. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ:  

ɦСLК ,       (2.2) 

ɦLК 8,58,51   

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɣɧɟɝɨ ɫɜɟɬɢɥɶɧɢɤɚ (ɪɹɞɚ) ɞɨ ɫɬɟɧɵ: 

ɦLХ ɚК ,45,0        (2.3) 

ɦХК 61,28,545,0   
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Ɋɢɫɭɧɨɤ 2.2 - Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɟɬɢ 
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Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɨɞɧɨɦ ɪɹɞɭ: 

,,1
2

1 ɲɬ
L

ХAN
ɚ

ɚ 


     (2.4) 

ɝɞɟ ɦȺ 48  - ɞɥɢɧɚ ɡɟɪɧɨɫɤɥɚɞɚ. 

ɲɬN 81
8,5

61,2248
1 


  

Ʉɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ: 

,,1
2

2 ɲɬ
L

ХBN
К

К 


      (2.5) 

ɝɞɟ ɦB 24  - ɲɢɪɢɧɚ ɰɟɯɚ. 

ɲɬN 41
8,5

61,2224
2 


  

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

ɲɬNNN ,21        (2.6) 

ɲɬN 3248   

2.1 Ɋɚɫɱɟɬ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɦɟɬɨɞɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ: 

)( BAС
BAТ



 . (2.7) 

8,2
)2448(8,5

2448





Т  

ɋɜɟɬɨɜɨɣ ɩɨɬɨɤ ɥɚɦɩ ɜ ɤɚɠɞɨɦ ɫɜɟɬɢɥɶɧɢɤɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɡɚɞɚɧɧɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ: 

ɥɦ
N

BAФГE
Ɏ ɡ

ɪɚɫ ,ЦТЧ







    (2.8) 

ɝɞɟ ɥɦȿ 300ЦТЧ   - ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ; 

15,1Г  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɢɧɢɦɚɥɶɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ  ɞɥɹ ɥɚɦɩ 

ɧɚɤɚɥɢɜɚɧɢɹ ɢ ȾɊɅ Д1. ɬɚɛɥ. 17-4Ж; 

23,1 ɡФ  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
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%74  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ 

Д1. ɬɚɛɥ. 5-9Ж ɞɥɹ %10%,30%,50  ɩɫɬɩɨɥ  Д1. ɬɚɛɥ. 5-1Ж. 

ɥɦɎ ɪɚɫ 21819
74,032

15,124483,1300





  

ɉɨɞɛɢɪɚɟɦ ɥɚɦɩɭ ɬɢɩɚ ȾɊɅ ɦɨɳɧɨɫɬɶɸ ȼɬ400 ɫɨ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ 

ɥɦɎɧɨɦ 19000  ( ɧɨɦɎ  ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɪɚɫɎ  ɧɚ %15 , ɱɬɨ ɞɨɩɭɫɬɢɦɨ). 

Ɋɚɫɱɟɬɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ: 

ɥɤ
ГBAФ

NɎȿ
ɡ

ɧɨɦ
ɪɚɫ ,





       (2.9) 

ɥɤȿ ɪɚɫ 261
15,124483,1
74,03219000





  

 

2.2 ȼɵɛɨɪ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

 

ɋɨɝɥɚɫɧɨ ɉɍɗ ɜɫɟ ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɫɟɬɢ ɩɨɞɥɟɠɚɬ ɡɚɳɢɬɟ ɨɬ ɬɨɤɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. Ɉɫɜɟɬɢɬɟɥɶɧɵɟ ɫɟɬɢ ɡɚɳɢɳɚɸɬ ɜɨɡɞɭɲɧɵɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɛɢɪɚɟɦ ɜɨɡɞɭɲɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɜɵɤɥɸɱɚɬɟɥɢ. 

Ɍɚɛɥɢɰɚ 1.1 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɍɱɚɫɬɨɤ IɊ, Ⱥ Ɍɢɩ IɍɋɌ, Ⱥ Iɇ.ȺȼɌ, Ⱥ 

Ƚɪɭɩɩɚ 1 3,25 Ⱥȿ 2046 10 16 

Ƚɪɭɩɩɚ 2 11,66 Ⱥȿ 2046 20 25 

Ƚɪɭɩɩɚ 3 7,73 Ⱥȿ 2046 12,5 20 

 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɜɟɬɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɜɵɛɢɪɚɟɦ ɳɢɬ ɓɈ 41-51-02. 

 

2.3 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɫɟɬɢ 

 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɢɬɚɸɳɟɣ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɟɬɢ: 

,, ɤȼɬФФɊP ɩɪɚМɭɫɬɪɚɫ       (2.10) 
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ɝɞɟ ɤȼɬɊɭɫɬ ,  - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

,,1 ɤȼɬPNɊ ɫɜɭɫɬ       (2.11) 

ɝɞɟ ɤȼɬP ɫɜ 4,01   - ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ, 

ɤȼɬɊɭɫɬ 8,124,032  ; 

1МФ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ ɞɥɹ ɦɟɥɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ Д1.Ж; 

1,1ɩɪɚФ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɩɭɫɤɨɪɟɝɭɥɢɪɭɸɳɟɣ 

ɚɩɩɚɪɚɬɭɪɟ, ɞɥɹ ɥɚɦɩ ɬɢɩɨɜ ȾɊɅ ɢ ȾɊɂ Д1.Ж. 

ɤȼɬPɪɚɫ 08,141,118,12   

 

2.4 ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɧɢɤɨɜ ɫɟɬɢ 

 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɞɥɹ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ ɫ ɧɭɥɟɜɵɦ ɩɪɨɜɨɞɨɦ: 

A
ɫɨsU

Ɋ
I

ɥ

ɪɚɫ
ɪɚɫ ,

3 
      (2.12) 

AI ɪɚɫ 8,23
9,03803

1008,14 3





  

Ⱦɨɩɭɫɬɢɦɚɹ ɩɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ %2,5 ɞɨɩU  Д1. ɬɚɛɥ. 12-6Ж. 

Ɇɨɦɟɧɬ ɧɚɝɪɭɡɤɢ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ: 

ɦɤȼɬФPNХɆ ɩɪɚɫɜ  ,1
    (2.13) 

ɦɤȼɬɆ  2821,14,03220  

Ɇɨɦɟɧɬɵ ɧɚɝɪɭɡɨɤ ɨɬɜɟɬɜɥɟɧɢɣ: 

,,)
2

( 11 ɦɤȼɬФPNLХm ɩɪɚɫɜ
Т

ТТ      (2.14) 

ɝɞɟ ɦХТ ,  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɳɢɬɤɚ ɞɨ ɩɟɪɜɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɜ ɪɹɞɭ: 

;2,28;3,21;4,14;9 4321 ɦХɦХɦХɦХ   

ɦLТ 78,42  - ɞɥɢɧɚ ɪɹɞɚ. 

ɦɤȼɬm  1071,14,08)
2
78,429(1  

ɦɤȼɬm  1261,14,08)
2
78,424,14(2  
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ɦɤȼɬm  1501,14,08)
2
78,423,21(3  

ɦɤȼɬm  1751,14,08)
2
78,422,28(4  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɟɱɟɧɢɟ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ: 

,, 2ɦɦ
UK

mM
S

ɞɨɩМ

Т




       (2.15) 

ɝɞɟ 85,1  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɦɨɦɟɧɬɨɜ ɞɥɹ  ɬɪɟɯɮɚɡɧɨɣ ɥɢɧɢɢ ɫ 

ɧɭɥɟɦ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɨɬɜɟɬɜɥɟɧɢɹɯ Д1. ɬɚɛɥ. 12-10Ж. 

44МK  - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɯɟɦɵ ɩɢɬɚɧɢɹ, ɞɥɹ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ 

ɫ ɧɭɥɟɦ – ɩɪɨɜɨɞɧɢɤɢ ɚɥɸɦɢɧɢɟɜɵɟ Д1. ɬɚɛɥ. 12-9Ж. 

274,5
2,544

55885,1282 ɦɦS 



  

ȼɵɛɢɪɚɟɦ ɤɚɛɟɥɶ ɦɚɪɤɢ ȺȼȼȽ-1(3×6+1×4) Д2. ɬɚɛɥ. 1.3.7Ж. 

ȺIȺI ɪɚɫɞɨɩ 8,2329    

ɉɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɫɟɬɢ: 

%,'

SK
ɆU
C 

       (2.16) 

%07,1
644

282' 


U  

ɉɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɨɬɜɟɬɜɥɟɧɢɹɯ ɫɟɬɢ: 

%,'UUU ɞɨɩ       (2.17) 

%13,407,12,5 U  

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɞɥɹ ɨɞɧɨɮɚɡɧɨɣ ɫɟɬɢ: 

A
ɫɨsU

ФNɊ
I

ɮ

ɩɪɚɫɜ
ɪɚɫ ,11'




      (2.18) 

AI ɪɚɫ 8,17
9,0220
1,18400' 




  

ɋɟɱɟɧɢɹ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɫɟɬɢ: 

,
UK

ms
C

Т
Т 
      (2.19) 
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ɝɞɟ 4,7МK  - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɯɟɦɵ ɩɢɬɚɧɢɹ, ɞɥɹ ɨɞɧɨɮɚɡɧɨɣ 

ɫɟɬɢ  – ɩɪɨɜɨɞɧɢɤɢ ɚɥɸɦɢɧɢɟɜɵɟ Д1. ɬɚɛɥ. 12-9Ж. 

2
1 5,3

13,44,7
107 ɦɦs 


  

ȼɵɛɢɪɚɸ ɤɚɛɟɥɶ ɦɚɪɤɢ Ⱥɉȼ-3(1×4) Д2. ɬɚɛɥ. 1.3.5Ж. 

ȺIȺI ɪɚɫɞɨɩ 8,1723 '    

2
2 12,4

13,44,7
126 ɦɦs 


  

ȼɵɛɢɪɚɸ ɤɚɛɟɥɶ ɦɚɪɤɢ Ⱥɉȼ-3(1×5) Д2. ɬɚɛɥ. 1.3.5Ж. 

ȺIȺI ɪɚɫɞɨɩ 8,1727 '    

2
3 91,4

13,44,7
150 ɦɦs 


  

ȼɵɛɢɪɚɸ ɤɚɛɟɥɶ ɦɚɪɤɢ Ⱥɉȼ-3(1×5) Д2. ɬɚɛɥ. 1.3.5Ж. 

ȺIȺI ɪɚɫɞɨɩ 8,1727 '    

2
4 73,5

13,44,7
175 ɦɦs 


  

ȼɵɛɢɪɚɸ ɤɚɛɟɥɶ ɦɚɪɤɢ Ⱥɉȼ-3(1×6) Д2. ɬɚɛɥ. 1.3.5Ж. 

ȺIȺI ɪɚɫɞɨɩ 8,1730 '    

ȼɨ ɢɡɛɟɠɚɧɢɟ ɫɬɪɨɛɨɫɤɨɩɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɩɪɢɦɟɧɹɟɦ ɱɟɪɟɞɨɜɚɧɢɟ 

ɮɚɡ Ⱥ,ȼ,ɋ. 

 

2.5 ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɛɚɪɚɛɚɧɧɨɣ 

ɫɭɲɢɥɤɢ 

 

ɋɬɚɰɢɨɧɚɪɧɵɟ ɛɚɪɚɛɚɧɧɵɟ ɡɟɪɧɨɫɭɲɢɥɤɢ ɬɢɩɚ ɋɁɋȻ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶɸ ɨɬ 2 ɞɨ 8 ɬ/ɱ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɭɲɤɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɡɟɪɧɚ, 

ɫɟɦɹɧ ɬɪɚɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɨɣ ɬɪɚɜɹɧɨɣ ɦɭɤɢ. 

ɗɬɢ ɡɟɪɧɨɫɭɲɢɥɤɢ ɜɤɥɸɱɚɸɬ ɬɚɤɠɟ ɜ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɨɜ ɬɢɩɚ ɄɁɋ ɞɥɹ 

ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚя ɫɯɟɦɚ ɡɟɪɧɨɫɭɲɢɥɨɤ (ɪɢɫɭɧɨɤ 2.2) ɫɨɫɬɨɢɬ ɢɡ ɬɨɩɤɢ 1, 

ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ 8, ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ 4 ɫ ɩɨɞɴɟɦɧɵɦɢ ɥɨɩɚɬɤɚɦɢ 5, 

ɪɚɡɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ 7, ɷɥɟɜɚɬɨɪɚ 9, ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ 10 ɫɨ ɲɧɟɤɨɦ 

12. Ɇɟɯɚɧɢɡɦ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 

ɦɨɳɧɨɫɬɶɸ 7,5 ɤȼɬ ɱɟɪɟɡ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɪɟɞɭɤɬɨɪ ɢ ɩɪɢɜɨɞɧɵɟ ɪɟɦɧɢ. 

Ɂɟɪɧɨ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ ɞɨɥɠɧɨ ɩɨɫɬɭɩɚɬɶ ɪɚɜɧɨɦɟɪɧɵɦ ɢ 

ɛɟɫɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ. Ɉɧɨ ɩɨɞɚɟɬɫɹ ɜ ɛɚɪɚɛɚɧ ɩɨ ɜɢɧɬɨɜɵɦ ɞɨɪɨɠɤɚɦ, 

ɢɡɛɵɬɨɱɧɨɟ ɡɟɪɧɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɥɚɩɚɧ 13 ɜ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ. 

 
1 - ɬɨɩɤɚ; 2 - ɜɵɩɭɫɤɧɚɹ ɬɪɭɛɚ; 3, 7, 8 - ɤɚɦɟɪɵ; 4 - ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ; 5 - ɥɨɩɚɬɤɢ; 

6, 11 - ɜɟɧɬɢɥɹɬɨɪɵ; 9 - ɷɥɟɜɚɬɨɪ; 10 - ɨɯɥɚɞɢɬɟɥɶɧɚɹ ɤɨɥɨɧɤɚ; 12 - ɲɧɟɤ; 13,15 - ɤɥɚɩɚɧɵ; 
14 - ɡɟɪɧɨɫɥɢɜ; 16 - ɡɚɬɜɨɪ 

Ɋɢɫɭɧɨɤ 2.2 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɡɟɪɧɨɫɭɲɢɥɨɤ 

 

ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɥɨɩɚɬɨɤ 5 ɡɟɪɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɜɞɨɥɶ ɛɚɪɚɛɚɧɚ ɢ ɜɵɫɵɩɚɟɬɫɹ ɜ ɪɚɡɝɪɭɡɨɱɧɭɸ ɤɚɦɟɪɭ 7. ɂɡ ɤɚɦɟɪɵ 7 ɡɟɪɧɨ 

ɱɟɪɟɡ ɲɥɸɡɨɜɨɣ ɡɚɬɜɨɪ 8 ɧɚɩɪɚɜɥɹɟɬɫɹ ɷɥɟɜɚɬɨɪɨɦ 9 ɜ ɨɯɥɚɞɢɬɟɥɶɧɭɸ 

ɤɨɥɨɧɤɭ 10. ȼ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɟ ɡɟɪɧɨ ɩɟɪɟɦɟɬɚɟɬɫɹ ɫɜɟɪɯɭ ɜɧɢɡ ɢ ɩɪɢ 

ɩɨɦɨɳɢ ɜɟɧɬɢɥɹɬɨɪɚ 11 ɩɪɨɞɭɜɚɟɬɫɹ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ ɢ ɨɯɥɚɠɞɚɟɬɫɹ. ȼ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɤɢ ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɲɧɟɤ 12 ɞɥɹ ɩɨɞɚɱɢ ɢ 
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ɪɚɡɪɚɜɧɢɜɚɧɢɹ ɡɟɪɧɚ. ɂɡɥɢɲɧɟɟ ɡɟɪɧɨ ɩɪɢ ɡɚɝɪɭɡɤɟ ɤɨɥɨɧɤɢ ɩɨɩɚɞɚɟɬ ɜ 

ɡɟɪɧɨɫɥɢɜ 14, ɧɚ ɤɨɧɰɟ ɤɨɬɨɪɨɝɨ ɡɚɤɪɟɩɥɟɧ ɤɥɚɩɚɧ 15 ɫ ɤɨɧɬɚɤɬɧɵɦ 

ɞɚɬɱɢɤɨɦ. Ɉɬ ɤɨɧɬɚɤɬɧɨɝɨ ɞɚɬɱɢɤɚ ɢ ɞɚɬɱɢɤɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɡɟɪɧɚ 

ɜɤɥɸɱɚɟɬɫɹ ɲɥɸɡɨɜɨɣ ɡɚɬɜɨɪ 16, ɤɨɬɨɪɵɣ ɜɵɩɭɫɤɚɟɬ ɩɨɪɰɢɸ ɡɟɪɧɚ. ȼɵɩɭɫɤ 

ɡɟɪɧɚ ɩɪɟɤɪɚɳɚɟɬɫɹ ɜ ɦɨɦɟɧɬ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɚɬɱɢɤɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ. 

Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɝɨɬɨɜɹɬ ɜ ɬɨɩɤɟ 1, ɫɠɢɝɚɹ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ (ɤɟɪɨɫɢɧ ɢɥɢ 

ɫɦɟɫɶ 75 % ɤɟɪɨɫɢɧɚ ɢ 25 % ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ) ɢ ɧɚɝɪɟɜɚɹ ɬɨɩɨɱɧɵɦɢ 

ɝɚɡɚɦɢ ɜɨɡɞɭɯ, ɩɨɞɚɜɚɟɦɵɣ ɜ ɬɨɩɤɭ. ɉɨɛɨɱɧɵɟ ɝɚɡɵ ɭɞɚɥɹɸɬɫɹ ɱɟɪɟɡ ɬɪɭɛɭ 2, 

ɨɬɪɚɛɨɬɚɧɧɵɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɜɟɧɬɢɥɹɬɨɪɨɦ 6. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɪɚɛɚɧɧɨɣ 

ɡɟɪɧɨɫɭɲɢɥɤɢ, ɜɯɨɞɹɳɢɦɢ ɜ ɤɨɦɩɥɟɤɫ ɄɁɋ-20Ȼ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɰɟɩɟɣ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɚɝɪɟɝɚɬɨɜ, 

ɭɩɪɚɜɥɟɧɢɹ ɬɨɩɤɨɣ, ɫɜɟɬɨɜɨɣ ɢ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. Ⱥɜɬɨɦɚɬɚɦɢ QF1 ɢ 

QF2 ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ SA1 ɜɵɛɢɪɚɸɬ ɡɚɞɚɧɧɵɣ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ: ɪɚɛɨɬɚ ɬɨɥɶɤɨ ɩɟɪɜɨɣ ɢɥɢ ɜɬɨɪɨɣ ɡɟɪɧɨɫɭɲɢɥɤɢ ɢɥɢ ɢɯ 

ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ (ɩɨɥɨɠɟɧɢɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ SA1 ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1, 

2 ɢɥɢ 3). ɉɟɪɟɞ ɩɭɫɤɨɦ ɡɟɪɧɨɫɭɲɢɥɤɢ ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɵ SA1 ɢ SA2, ɩɨɞɚ-

ɸɳɢɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ, ɢ ɤɧɨɩɤɨɣ SB2 ɜɤɥɸɱɚɸɬ ɦɚɝɧɢɬɧɵɣ 

ɩɭɫɤɚɬɟɥɶ ɄɆ 16. Ȼɥɨɤ-ɤɨɧɬɚɤɬɵ ɄɆ 16:3 ɱɟɪɟɡ ɪɟɥɟ KV3 ɜɤɥɸɱɚɸɬ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɇȺ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɩɭɫɤɚ ɚɝɪɟɝɚɬɨɜ 

ɨɬɤɥɸɱɚɸɬ ɤɧɨɩɤɨɣ SB21 ɱɟɪɟɡ ɪɟɥɟ KV1…KV3. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ (ɫɦ. ɪɢɫɭɧɨɤ 2.2) ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

(ɪɢɫɭɧɨɤ 2.3) ɫɯɟɦ ɩɪɢ ɩɭɫɤɟ ɩɟɪɜɨɣ ɡɟɪɧɨɫɭɲɢɥɤɢ. Ʉɧɨɩɤɚɦɢ SB4 ɢ SB6 

ɜɤɥɸɱɚɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ M1 (ɦɨɳɧɨɫɬɶ 10 ɤȼɬ) ɜɟɧɬɢɥɹɬɨɪɚ 6 

ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ 4 ɢ Ɇ2 (4 ɤȼɬ) ɬɨɩɤɢ 1. Ɉɬ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɜ ɄɆ2:3 

ɫɪɚɛɚɬɵɜɚɟɬ ɪɟɥɟ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɄɌ1, ɤɨɬɨɪɨɟ ɱɟɪɟɡ 150 ɫ ɫɜɨɢɦ 

ɤɨɧɬɚɤɬɨɦ ɄɌ1:1 ɜɤɥɸɱɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɠɢɝɚɧɢɹ TV1 ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɍȺ1 ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɩɥɚɦɟɧɢ ɜ 

ɬɨɩɤɟ ɫɪɚɛɚɬɵɜɚɟɬ ɮɨɬɨɪɟɥɟ KV5, ɤɨɬɨɪɨɟ ɤɨɧɬɚɤɬɚɦɢ KV5 ɜɤɥɸɱɚɟɬ ɪɟɥɟ 
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KV4. ɉɨɫɥɟɞɧɟɟ ɫɬɚɧɨɜɢɬɫɹ ɧɚ ɫɚɦɨɩɨɞɩɢɬɤɭ ɱɟɪɟɡ ɫɜɨɣ ɤɨɧɬɚɤɬ KV4 ɢ 

ɨɬɤɥɸɱɚɟɬ ɪɟɥɟ KT1. 

 
Ɋɢɫɭɧɨɤ 2.3 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɪɚɛɚɧɧɨɣ 

ɡɟɪɧɨɫɭɲɢɥɤɨɣ 
 

ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ 15 ɫ ɜ ɬɨɩɤɟ ɩɥɚɦɹ ɩɪɢ ɩɭɫɤɟ ɧɟ ɜɨɡɧɢɤɚɟɬ, ɬɨ ɪɟɥɟ ɄɌ1 

ɱɟɪɟɡ 165 ɫ ɩɨɫɥɟ ɩɭɫɤɚ ɲɭɧɬɢɪɭɟɬ ɰɟɩɶ R ɢ ɷɬɢɦ ɜɵɡɵɜɚɟɬ ɫɪɚɛɚɬɵɜɚɧɢɟ 

ɪɟɥɟ KV5, ɚ ɡɚɬɟɦ ɪɟɥɟ KV4. Ɋɟɥɟ KV4 ɨɞɧɢɦ ɤɨɧɬɚɤɬɨɦ ɨɬɤɥɸɱɚɟɬ ɪɟɥɟ 

ɜɪɟɦɟɧɢ ɄɌ1, ɚ ɜɬɨɪɵɦ ɤɨɧɬɚɤɬɨɦ ɪɚɡɪɵɜɚɟɬ ɨɞɧɭ ɢɡ ɞɜɭɯ ɰɟɩɟɣ ɩɢɬɚɧɢɹ 

ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ ɄɆ2. Ɋɟɥɟ ɄT1, ɪɚɫɲɭɧɬɢɪɭɹ ɰɟɩɶ R, ɨɬɤɥɸɱɚɟɬ 

ɮɨɬɨɪɟɥɟ KV5, ɚ ɩɨɫɥɟɞɧɟɟ ɪɚɡɪɵɜɚɟɬ ɰɟɩɶ ɩɢɬɚɧɢɹ ɫɧɚɱɚɥɚ KV4, ɚ ɡɚɬɟɦ 

ɄɆ2, ɢ ɜɟɧɬɢɥɹɬɨɪ ɬɨɩɤɢ ɜɵɤɥɸɱɚɟɬɫɹ. Ȼɥɨɤ-ɤɨɧɬɚɤɬɵ ɄɆ2:3 ɫɧɢɦɚɸɬ 

ɧɚɩɪɹɠɟɧɢɟ ɫ ɚɜɬɨɦɚɬɚ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ ɢ ɜɤɥɸɱɚɸɬ ɱɟɪɟɡ ɤɨɧɬɚɤɬɵ ɪɟɥɟ 
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KV1:2 ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɇȺ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɞɟɣɫɬɜɭɟɬ ɫɯɟɦɚ ɩɪɢ 

ɩɨɝɚɫɚɧɢɢ ɩɥɚɦɟɧɢ ɜ ɬɨɩɤɟ ɩɨ ɥɸɛɵɦ ɩɪɢɱɢɧɚɦ. ɉɨɜɬɨɪɧɵɣ ɩɭɫɤ 

ɨɩɟɪɚɬɨɪɨɦ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɱɢɧ ɩɨɝɚɫɚɧɢɹ ɩɥɚɦɟɧɢ. 

ɉɪɢ ɭɫɩɟɲɧɨɦ ɩɭɫɤɟ ɬɨɩɤɢ ɤɧɨɩɤɚɦɢ SB12 ɢ SB14 ɜɤɥɸɱɚɸɬ 

ɦɚɝɧɢɬɧɵɟ ɩɭɫɤɚɬɟɥɢ KM5 ɢ ɄɆ6 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ Ɇ5 (7,5 ɤȼɬ) 

ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ 4 ɢ Ɇ6 (5,5 ɤȼɬ) ɜɟɧɬɢɥɹɬɨɪɚ 11 ɨɯɥɚɞɢɬɟɥɶɧɨɣ 

ɤɨɥɨɧɤɢ 10. 

Ɇɚɝɧɢɬɧɵɟ ɩɭɫɤɚɬɟɥɢ ɄɆ13…ɄɆ15 ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ SB16…SB20 

ɜɤɥɸɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɜɭɯɩɨɬɨɱɧɵɯ ɧɨɪɢɣ: Ɇ13 - 

ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɤɨɥɨɧɨɤ, Ɇ14 - ɪɚɡɝɪɭɡɤɢ ɫɭɲɢɥɨɤ ɢ Ɇ15 - ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɧɨɪɢɣ. Ɇɨɳɧɨɫɬɶ ɤɚɠɞɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɨɪɢɢ ɪɚɜɧɚ 2,2 ɤȼɬ. Ɍɨɥɶɤɨ 

ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɪɚɡɝɪɭɡɨɱɧɨɣ ɧɨɪɢɢ ɫɭɲɢɥɨɤ ɦɨɠɧɨ ɤɧɨɩɤɨɣ SB8 

ɜɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞ Ɇ3 ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 8 ɫɭɲɢɥɤɢ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜɤɥɸɱɚɸɬɫɹ ɢ ɨɬɤɥɸɱɚɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 

Ɇ7…Ɇ12 ɜɬɨɪɨɣ ɡɟɪɧɨɫɭɲɢɥɤɢ. ɗɥɟɤɬɪɨɩɪɢɜɨɞɨɦ Ɇ4 ɪɚɡɝɪɭɡɨɱɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 16 ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ 10 ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɜɪɭɱɧɭɸ ɩɪɢ 

ɩɨɦɨɳɢ ɤɧɨɩɨɤ SB9 ɢ SB 10 ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɩɨɦɨɳɢ ɞɚɬɱɢɤɨɜ 

ɭɪɨɜɧɹ ɡɟɪɧɚ SL2 (ɩɟɪɟɤɥɸɱɚɬɟɥɶ SA2 ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɫɬɚɜɹɬ ɜ ɩɨɥɨɠɟɧɢɟ 

2). ɇɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɭɪɨɜɧɢ ɡɟɪɧɚ ɜ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɟ 

ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɞɚɬɱɢɤɚɦɢ ɭɪɨɜɧɹ SL1 ɢ SL2. ȿɫɥɢ ɭɪɨɜɟɧɶ ɡɟɪɧɚ ɞɨɫɬɢɝɧɟɬ 

ɩɪɟɞɟɥɶɧɨɝɨ ɧɢɠɧɟɝɨ ɡɧɚɱɟɧɢɹ, ɬɨ ɪɚɡɦɵɤɚɸɬɫɹ ɤɨɧɬɚɤɬɵ SL1 ɢ ɪɚɡɝɪɭɡɤɚ 

ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ ɩɪɟɤɪɚɳɚɟɬɫɹ. Ʉɨɝɞɚ ɡɟɪɧɨ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥɶɧɨɝɨ 

ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ, ɬɨ ɡɚɦɵɤɚɸɬɫɹ ɤɨɧɬɚɤɬɵ ɜɧɚɱɚɥɟ SL1, ɚ ɡɚɬɟɦ SL 2 ɢ 

ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɝɪɭɡɤɚ ɤɨɥɨɧɤɢ. 

Ɂɟɪɧɨɫɭɲɢɥɤɭ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɨɩɟɪɚɬɨɪ, ɩɨɨɱɟɪɟɞɧɨ ɨɬɤɥɸɱɚɹ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɪɚɬɧɨɣ ɩɭɫɤɭ, ɩɪɢ ɩɨɦɨɳɢ ɤɧɨɩɨɤ 

«ɋɬɨɩ» SB19…SB1. ȼ ɷɤɫɬɪɟɧɧɵɯ ɫɥɭɱɚɹɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɫɟ ɦɚɲɢɧɵ 

ɨɫɬɚɧɚɜɥɢɜɚɸɬ ɤɧɨɩɤɨɣ SB ɢɥɢ SB1. 
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2.6 Ɍɟɯɧɨɥɨɝɢɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

 

ɉɨɫɥɟɭɛɨɪɨɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɡɜɟɧɨɦ ɩɪɨɰɟɫɫɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ ɢ ɪɟɲɚɟɬ ɞɜɟ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ — ɟɝɨ 

ɨɱɢɫɬɤɭ ɢ ɫɭɲɤɭ. ȿɫɥɢ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɟ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɡɟɪɧɚ ɞɨ 40% ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɨɫɥɟɭɛɨɪɨɱɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɚ 

ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɞɨɫɬɢɝɚɸɬ 50% ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ, ɬɨ ɜ ɡɨɧɚɯ ɫ ɡɚɫɭɲɥɢɜɵɦ 

ɤɥɢɦɚɬɨɦ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɞɨɫɬɢɝɚɟɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 10-15 ɢ 15-20%. 

Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɩɨɫɥɟɭɛɨɪɨɱɧɭɸ ɨɛɪɚɛɨɬɤɭ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɩɨɥɧɨɰɟɧɧɨɝɨ, ɳɭɩɥɨɝɨ ɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɡɟɪɧɚ 

ɨɫɧɨɜɧɨɣ ɤɭɥɶɬɭɪɵ, ɫɟɦɹɧ ɪɚɡɥɢɱɧɵɯ ɤɭɥɶɬɭɪɧɵɯ ɢ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ, ɚ 

ɬɚɤɠɟ ɩɪɢɦɟɫɟɣ ɱɚɫɬɢɰ ɪɚɫɬɟɧɢɣ, ɫɨɥɨɦɵ, ɤɨɥɨɫɶɟɜ, ɩɨɥɨɜɵ, ɩɟɫɤɚ, ɤɨɦɨɱɤɨɜ 

ɡɟɦɥɢ ɢ ɞɪ. ɉɪɢ ɷɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɫɟɦɹɧ ɨɫɧɨɜɧɨɣ ɤɭɥɶɬɭɪɵ ɜ ɜɨɪɨɯɟ 

ɫɨɫɬɚɜɥɹɟɬ 85-98%, ɚ ɜɥɚɠɧɨɫɬɶ ɡɟɪɧɚ ɨɡɢɦɵɯ ɤɭɥɶɬɭɪ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 25-

30%, ɹɪɨɜɵɯ ɤɭɥɶɬɭɪ - 30-40%, ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ - 40-70%. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɨɱɢɫɬɤɟ ɡɟɪɧɚ ɢ ɫɟɦɹɧ ɩɨ ɫɜɨɟɦɭ 

ɰɟɥɟɜɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɢ ɩɪɢɦɟɧɹɟɦɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ: ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɱɢɫɬɤɚ, 

ɩɟɪɜɢɱɧɚɹ ɨɱɢɫɬɤɚ, ɜɬɨɪɢɱɧɚɹ ɨɱɢɫɬɤɚ ɢ ɫɨɪɬɢɪɨɜɚɧɢɟ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɱɢɫɬɤɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ — ɜɵɞɟɥɟɧɢɟ ɥɟɝɤɢɯ, 

ɦɟɥɤɢɯ ɢ ɤɪɭɩɧɵɯ ɩɪɢɦɟɫɟɣ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɟɝɨ ɫɭɲɤɢ. 

ɉɟɪɜɢɱɧɚɹ ɨɱɢɫɬɤɚ ɡɟɪɧɚ ɢ ɫɟɦɹɧ — ɜɵɞɟɥɟɧɢɟ ɤɪɭɩɧɵɯ, ɦɟɥɤɢɯ ɢ 

ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɫɨɪɬɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɧɭɸ (ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɭɸ ɢ 

ɫɟɦɟɧɧɭɸ) ɢ ɮɭɪɚɠɧɭɸ ɮɪɚɤɰɢɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɩɨɬɟɪɹɯ ɨɫɧɨɜɧɨɝɨ ɡɟɪɧɚ. 

ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɚɹ ɮɪɚɤɰɢɹ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɨ ɱɢɫɬɨɬɟ ɧɨɪɦɚɦ 

ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɛɚɡɢɫɧɵɯ ɤɨɧɞɢɰɢɣ. ɉɪɢ ɧɟɜɵɫɨɤɨɣ ɡɚɫɨɪɟɧɧɨɫɬɢ ɢ ɜɥɚɠ-

ɧɨɫɬɢ ɡɟɪɧɚ ɩɨɫɥɟɭɛɨɪɨɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɦɨɠɧɨ ɧɚɱɢɧɚɬɶ ɫ ɩɟɪɜɢɱɧɨɣ 

ɨɱɢɫɬɤɢ. 
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ȼɬɨɪɢɱɧɚɹ ɨɱɢɫɬɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

ɫɟɦɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɨɲɟɞɲɟɝɨ ɩɟɪɜɢɱɧɭɸ ɨɱɢɫɬɤɭ, ɫ ɞɨɜɟɞɟɧɢɟɦ ɞɨ 

ɧɨɪɦ 1 ɢ 2 ɤɥɚɫɫɨɜ ɩɨɫɟɜɧɨɝɨ ɫɬɚɧɞɚɪɬɚ. 

ɋɨɪɬɢɪɨɜɚɧɢɟ — ɪɚɡɞɟɥɟɧɢɟ ɫɟɦɹɧ ɨɫɧɨɜɧɨɣ ɤɭɥɶɬɭɪɵ ɧɚ ɮɪɚɤɰɢɢ ɩɨ 

ɤɚɤɨɦɭ-ɧɢɛɭɞɶ ɩɪɢɡɧɚɤɭ (ɪɚɡɦɟɪɚɦ, ɩɥɨɬɧɨɫɬɢ ɜɢɬɚɧɢɹ ɢ ɬ.ɞ.). Ʉ 

ɫɨɪɬɢɪɨɜɚɧɢɸ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɢ ɤɚɥɢɛɪɨɜɚɧɢɟ — ɪɚɡɞɟɥɟɧɢɟ ɫɟɦɹɧ ɩɨ 

ɪɚɡɦɟɪɚɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɢ ɞɨɩɨɥɧɹɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɜɵɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɡɟɪɧɚ ɞɨ ɬɚɤɨɝɨ 

ɭɪɨɜɧɹ, ɤɨɝɞɚ ɨɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɧɚ ɩɢɳɟɜɵɟ, ɮɭɪɚɠɧɵɟ ɢɥɢ 

ɫɟɦɟɧɧɵɟ ɰɟɥɢ. 

ȼɫɟ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɭɫɬɚɧɨɜɤɢ 

ɞɟɥɹɬɫɹ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɟ — ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɫɬɚɰɢɨɧɚɪɟ ɜ ɚɝɪɟɝɚɬɟ ɫ 

ɞɪɭɝɢɦɢ ɦɚɲɢɧɚɦ, ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦɢ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢ ɫɚɦɨɩɟɪɟɞɜɢɠɧɵɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ ɧɚɫɵɩɢ ɧɚ 

ɩɥɨɳɚɞɤɚɯ, ɩɨɞ ɧɚɜɟɫɚɦɢ ɢ ɜ ɯɪɚɧɢɥɢɳɚɯ. 

2.7 ɋɭɲɤɚ ɡɟɪɧɚ 
 

ɉɨɱɬɢ ɜɫɟ ɫɭɲɢɥɤɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ ɤɚɱɟɫɬɜɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

ɧɚɝɪɟɬɵɣ ɜɨɡɞɭɯ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɹɜɥɹɸɬɫɹ ɫɭɲɢɥɤɚɦɢ 

ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɵɯ ɜɨɡɞɭɯ ɩɟɪɟɧɨɫɢɬ ɬɟɩɥɨ ɤ ɡɟɪɧɭ ɢ ɭɞɚɥɹɟɬ 

ɢɫɩɚɪɹɸɳɭɸɫɹ ɜɥɚɝɭ. ɍɫɬɪɨɣɫɬɜɚ, ɝɞɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ 

ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɜɨɡɞɭɯɨɦ ɞɥɹ ɫɭɲɤɢ, ɫɟɣɱɚɫ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɱɬɢ ɜɨ ɜɫɟɯ 

ɫɭɲɢɥɤɚɯ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɝɚɡɟ. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ, ɩɨɫɬɭɩɚɸɳɢɟ ɢɡ 

ɩɪɚɜɢɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɨɣ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɢ, ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɪɟɞɧɨɝɨ 

ɜɥɢɹɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɡɟɪɧɨ. Ʉɪɭɩɧɵɟ ɫɭɲɢɥɤɢ ɪɚɛɨɬɚɸɬ ɥɢɛɨ ɧɚ 

ɠɢɞɤɨɦ ɬɨɩɥɢɜɟ, ɥɢɛɨ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ. ɋɭɲɢɥɤɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɠɢɞɤɨɦ 

ɬɨɩɥɢɜɟ, ɢɦɟɸɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɱɢɫɬɨɝɨ 

ɜɨɡɞɭɯɚ. Ⱦɪɭɝɢɟ ɜɢɞɵ ɷɧɟɪɝɢɢ, ɞɥɹ ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɜ ɡɟɪɧɨɫɭɲɢɥɤɭ, ɟɳɟ ɧɟ 
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ɦɨɝɭɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫ ɠɢɞɤɢɦ ɬɨɩɥɢɜɨɦ ɢɥɢ 

ɝɚɡɨɦ. ɉɪɨɜɨɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ 

ɞɥɹ ɫɭɲɤɢ ɡɟɪɧɚ, ɨɞɧɚɤɨ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɛɨɥɶɲɢɧɫɬɜɨ ɫɭɲɢɥɨɤ ɞɥɹ 

ɡɟɪɧɚ ɛɭɞɟɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɢɩɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ. ȼɵɛɨɪ 

ɬɢɩɚ ɫɭɲɢɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, 

ɫɬɨɢɦɨɫɬɶɸ, ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɩɪɢ ɪɚɛɨɬɟ, ɧɚɞɟɠɧɨɫɬɶɸ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɥɢɱɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʌɟɝɤɨɫɬɶ ɨɱɢɫɬɤɢ ɬɚɤɠɟ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ, 

ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɭɲɤɟ ɪɚɡɧɵɯ ɩɚɪɬɢɣ ɫɟɦɟɧɧɨɝɨ ɡɟɪɧɚ. ȼ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ 

ɜɨɡɦɨɠɧɨ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ ɜɫɥɟɞɫɬɜɢɟ ɩɨɬɟɪɢ ɜɫɯɨɠɟɫɬɢ, 

ɩɨɞɝɨɪɚɧɢɹ, ɫɧɢɠɟɧɢɹ ɯɥɟɛɨɩɟɤɚɪɧɵɯ ɫɜɨɣɫɬɜ ɦɭɤɢ, ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɭɲɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 

ɫɭɲɢɥɨɤ: 

-ɲɚɯɬɧɵɟ; 

- ɛɚɪɚɛɚɧɧɵɟ; 

- ɤɚɦɟɪɧɵɟ; 

- ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɵɟ 

ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɢɜɟɞɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɭɲɢɥɶɧɨ-

ɨɱɢɫɬɢɬɟɥɶɧɨɣ ɩɭɧɤɬɚ ɡɟɪɧɚ. 

 
1 - ɚɜɬɨɦɨɛɢɥɟɪɚɡɝɪɭɡɱɢɤ; 2 - ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ; 3 - ɩɪɢɟɦɧɵɣ ɤɨɧɜɟɣɟɪ; 4 - ɧɨɪɢɹ; 

5 - ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɟɫɵ; 6,8 - ɫɟɩɚɪɚɬɨɪɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɢ; 7 - ɡɟɪɧɨɫɭɲɢɬɟɥɶ; 
9 - ɬɪɢɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 10,11 - ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɤɨɧɜɟɣɟɪɵ; 12 - ɫɤɥɚɞ 
Ɋɢɫɭɧɨɤ 2.4 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɣ ɩɨɬɨɱɧɨɣ  

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 
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2.8 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɛɨɪɤɢ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ: 

 ɉɪЧɤSt ɭɛ  : ,      (2.20) 

ɝɞɟ ɭɛt  — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɛɨɪɤɢ, ɫɭɬ;  

S  — ɭɛɢɪɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɝɚ;  

Чɤ  — ɱɢɫɥɨ ɤɨɦɛɚɣɧɨɜ, ɲɬ;  

ɉɪ  — ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɤɨɦɛɚɣɧɚ, ɝɚ/ɫɭɬ.  

ɫɭɬt ɭɛ 5)802(:745   

Ɉɩɪɟɞɟɥɹɟɦ ɫɭɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɡɟɪɧɚ ɩɲɟɧɢɰɵ ɧɚ ɬɨɤ: 

ɍɪɉɪЧɤmɢɫɯ  )( ,      (2.21) 

ɝɞɟ ɢɫɯm  —ɦɚɫɫɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɟ 1 ɫɭɬ, ɬ;  

Чɤ — ɱɢɫɥɨ ɤɨɦɛɚɣɧɨɜ, ɲɬ.;  

ɉɪ  — ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɤɨɦɛɚɣɧɚ, ɝɚ/ɫɭɬ;  

ɍɪ  — ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪɵ, ɬ/ɝɚ 

ɫɭɬɬmɢɫɯ /4327,2)802(   

 
Ɋɢɫɭɧɨɤ 2.5 - ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ 
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Ɉɩɪɟɞɟɥɹɟɦ ɫɭɬɨɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɨɤɚ. ɋɥɟɞɭɟɬ ɪɚɫɫɱɢɬɚɬɶ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ, ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɩɨɫɥɟ ɟɟ ɩɪɨɜɟɞɟɧɢɹ, ɜɵɹɜɢɬɶ ɨɩɟɪɚɰɢɸ, ɨɬ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɫɭɬɨɱɧɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɨɤɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ: 

Ʉɩɉэmt ɢɫɯɈȼɉ  ):( ,      (2.22) 

ɝɞɟ Ɉȼɉt   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ  

ɢɫɯm — ɦɚɫɫɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɟ 1 ɫɭɬ, ɬ; 

ɉэ —ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɱ;  

Ʉɩ —ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, 8,0Ʉɩ . 

ɱtɈȼɉ 7,158,0:)3,34:432(   

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ. 

21 ɄɄɄɉɉ ЭɉЭ  ,     (2.23) 

ɝɞɟ ɉɉ  — ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɫɭɬ, ɫɭɬɬɉɉ /160 ;  

ЭɄ  — ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ 

ɤɭɥɶɬɭɪɵ, 7,0ЭɄ ;  

21 ,ɄɄ  — ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɜɥɚɠɧɨɫɬɶ ɢ ɡɚɫɨɪɟɧɧɨɫɬɶ 

ɜɨɪɨɯɚ, 11 Ʉ , 98,02 Ʉ . 

ɱɬɉЭ /3,3498,017,050   

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ: 

),100/( ɍɛmmɆ ɢɫɯɢɫɯɩɨɫɥɟɈȼɉ     (2.24) 

Ƚɞɟ ɩɨɫɥɟɈȼɉɆ  – ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ; 

ДЛМm  - ɜɨɪɨɯɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɟ 1 ɫɭɬ; 

ɍɛ  – ɭɛɵɥɶ ɜɨɪɨɯɚ, % 

ɬɆ ɩɨɫɥɟɈȼɉ 8,418100/05,3432432   

ɈȼɉɩɨɫɥɟɩɪɢɦɟɫɢɩɪɢɦɟɫɢɜɨɪɜɨɪɩɨɫɥɟɈȼɉ MАMАMА / ,   (2.25) 

ɝɞɟ ɜɨɪɆ  — ɦɚɫɫɚ ɜɨɪɨɯɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɟ 1 ɫɭɬ;  



33 

ɜɨɪА  – ɜɥɚɠɧɨɫɬɶ ɜɨɪɨɯɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɢ 1 ɫɭɬ; 

ɩɪɢɦɟɫɢɆ  – ɦɚɫɫɚ ɩɪɢɦɟɫɢ ɜ ɜɨɪɨɯɟ; 

ɩɪɢɦɟɫɢА   - ɜɥɚɠɧɨɫɬɶ ɜɨɪɨɯɚ ,%. 

ɩɨɫɥɟɈȼɉɆ  – ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ. 

%3,188,418/402,1319432 ɩɨɫɥɟɈȼɉА  

ɍɛɵɥɶ ɜɨɪɨɯɚ ɩɪɢ ɨɱɢɫɬɤɟ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɵɞɟɥɟɧɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɩɨ-

ɬɟɪɶ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɜ ɨɬɯɨɞɵ. ɉɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɟ ɷɬɢ 

ɜɟɥɢɱɢɧɵ ɞɨɥɠɧɵ ɫɨɫɬɚɜɥɹɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ ɦɟɧɟɟ 50% ɫɨɞɟɪɠɚɧɢɹ 

ɫɨɪɧɨɣ ɩɪɢɦɟɫɢ ɢ ɧɟ ɛɨɥɟɟ 0,05%. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɛɵɥɶ ɫɨɫɬɚɜɢɬ 3% ɨɬ 

ɫɨɪɧɨɣ ɩɪɢɦɟɫɢ + 0,05 % ɩɨɬɟɪɢ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ. ȼɥɚɠɧɨɫɬɶ ɫɨɪɧɨɣ 

ɩɪɢɦɟɫɢ 40%. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ: 

,/ Ʉɩɉɩmt ɩɥМ       (2.26) 

ɝɞɟ ɩɥm  — ɦɚɫɫɚ ɩɪɨɫɭɲɢɜɚɟɦɨɝɨ ɡɟɪɧɚ ɜ ɩɥɚɧɨɜɵɯ ɬɨɧɧɚɯ, ɩɥ. ɬ;  

ɉɩ  — ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɢɥɤɢ, ɬ/ɱ;  

8,0Ʉɩ  — ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

ɱtМ 75,2618,04/6,837   

Ɇɚɫɫɭ ɩɪɨɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɄɤɄɜmm Ɉȼɉɩɥ  ,     (2.27) 

ɝɞɟ Ɉȼɉm  — ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ;  

Ʉɜ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɜɨɪɨɯɚ, 00,1Ʉɜ   

Ʉɤ  — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɤɭɥɶɬɭɪɵ ɢ ɰɟɥɟɜɨɟ 

ɧɚɡɧɚɱɟɧɢɟ ɡɟɪɧɚ, 2Ʉɤ  

ȼɥɚɠɧɨɫɬɶ ɫ 18,3% ɫɧɢɠɚɟɦ ɞɨ 13,3%. 

ɬmɩɥ 6,837218,418   

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɭɲɤɭ ɡɟɪɧɚ ɧɟ ɭɞɚɟɬɫɹ ɡɚɜɟɪɲɢɬɶ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, 

ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɚɬɶ, ɤɚɤɨɟ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɧɟɬɫɹ ɧɟɩɪɨɫɭɲɟɧɧɵɦ ɢ 
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ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɧɨ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɢɥɤɢ: 

МɈȼɉ tmɉэ / ,       (2.28) 

ɝɞɟ Ɉȼɉm  — ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ; 

Мt — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ, ɱ. 

ɱɬɉэ /6,175,261/8,418   

Ɂɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ, ɪɚɫɫɱɢɬɵɜɚɟɦ 

ɦɚɫɫɭ ɜɨɪɨɯɚ, ɩɪɨɫɭɲɢɜɚɟɦɨɝɨ ɡɚ ɫɭɬɤɢ : 

201  ɉэmМ ,      (2.29) 

ɝɞɟ ɉэ  — ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɢɥɤɢ, ɬ/ɱ;  

20 — ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɱ. 

ɫɭɬɬmМ /32206,11   

Ɇɚɫɫɭ ɡɟɪɧɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɤɨɧɫɟɪɜɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

1МɈȼɉɚɜ mmm  ,      (2.30) 

ɝɞɟ ɚɜm - ɦɚɫɫɚ ɡɟɪɧɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɤɨɧɫɟɪɜɚɰɢɢ ɚɤɬɢɜɧɵɦ ɜɟɧɬɢɥɢɪɨɜɚɧɢɟɦ, 

ɬ;  

Ɉȼɉm  — ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ; 

1Мm  — ɦɚɫɫɚ ɡɟɪɧɚ, ɩɪɨɫɭɲɢɜɚɟɦɨɝɨ ɡɚ ɫɭɬɤɢ, ɬ. 

ɬmɚɜ 8,386328,418   

Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɡɟɪɧɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɫɥɟ ɫɭɲɤɢ mɫ2: 

),100/100( 2112 ААmm ММ      (2.31) 

ɝɞɟ 1Мm  — ɦɚɫɫɚ ɜɥɚɠɧɨɝɨ ɡɟɪɧɚ, ɩɪɨɫɭɲɢɜɚɟɦɨɝɨ ɡɚ ɫɭɬɤɢ, ɬ;  

1А  — ɜɥɚɠɧɨɫɬɶ ɡɟɪɧɚ ɞɨ ɫɭɲɤɢ, %;  

2А  — ɜɥɚɠɧɨɫɬɶ ɡɟɪɧɚ ɩɨɫɥɟ ɫɭɲɤɢ, %. 

2,30)3,13100/3,18100(322 Мm  

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɢ 

ɩɪɨɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ: 

,/)/( 2 Ʉɩɉэmt ɫɜɨɩɨ       (2.32) 
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ɝɞɟ 2Мm  — ɦɚɫɫɚ ɡɟɪɧɚ, ɩɪɨɫɭɲɟɧɧɨɝɨ ɡɚ ɫɭɬɤɢ, ɬ;  

ɉɩ  — ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɱ. 
64,094:60 Ʉɩ  

ɱt ɜɨɩɨ 1964,0/)5,2/2,30(   

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

,21 ɄɄɄэɉɩɉэ        (2.33) 

ɝɞɟ ɉɩ  — ɩɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɱ; ɉɷ = 4 ɬ/ɱ 

Ʉэ  — ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ 

ɤɭɥɶɬɭɪɵ; 7,0Ʉэ  

1Ʉ  —ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɡɟɪɧɚ; 11 Ʉ  

2Ʉ  — ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɫɨɪɟɧɧɨɫɬɶ ɡɟɪɧɚ ɧɚ ɩɟɪɜɢɱɧɨɣ 

(ɜɬɨɪɢɱɧɨɣ) ɨɱɢɫɬɤɟ, 82,02 Ʉ  

ɱɬɉэ /5,2117,04   

                                          ɱɬɉɫɭɬ /962441   

                                         ɱɬɉɫɭɬ /60245,22   

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɫɟɦɹɧ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɜɢɱɧɨɣ ɢ 

ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɢ, ɬ: 

,100)( 22  ɍɛmmɆ ММȼɈɉɈ     (2.34) 

ɝɞɟ 2Мm  — ɦɚɫɫɚ ɡɟɪɧɚ, ɩɪɨɫɭɲɟɧɧɨɝɨ ɡɚ ɫɭɬɤɢ, ɬ;  

ɍɛ  — ɭɛɵɥɶ ɦɚɫɫɵ ɩɪɢ ɩɟɪɜɢɱɧɨɣ (ɜɬɨɪɢɱɧɨɣ) ɨɱɢɫɬɤɟ, % 

ɍɛ  ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ: 3,0% ɫɨɪɧɨɣ ɩɪɢɦɟɫɢ,16% ɡɟɪɧɨɜɨɣ ɩɪɢɦɟɫɢ, 4,5% 

ɩɨɬɟɪɢ  ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɩɪɢ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɨɱɢɫɬɤɟ, 25% 

ɭɞɚɥɟɧɧɨɟ ɦɟɥɤɨɟ ɢ ɳɭɩɥɨɟ ɡɟɪɧɨ. ȼɫɟɝɨ ɍɛ ɫɨɫɬɚɜɢɬ 48,5%. 

ɫɭɬɬm ȼɈɉɈ /5,15100:)5,482,30(2,30   

ɍɛɵɥɶ ɦɚɫɫɵ ɜɨɪɨɯɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɜɵɞɟɥɟɧɢɹ ɩɪɢɦɟɫɟɣ, ɮɪɚɤɰɢɢ 

ɮɭɪɚɠɧɨɝɨ (ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ) ɡɟɪɧɚ, ɩɨɬɟɪɶ ɩɨɥɧɨɰɟɧɧɵɯ ɫɟɦɹɧ ɜ 

ɨɬɯɨɞɵ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɜɨɪɨɯɚ ɢɫɯɨɞɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɧɚ 

ɬɨɤɭ ɩɨ ɩɨɥɧɨɣ ɫɯɟɦɟ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ: 

Ɉȼɉɫɢɫɯɢɫɯ mmmm /)( 1
1  ,     (2.35) 

ɝɞɟ 1
ɢɫɯm  — ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɜɨɪɨɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨɥɧɭɸ ɨɛɪɚɛɨɬɤɭ ɧɚ ɬɨɤɭ 

ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬ;  

ɢɫɯm  — ɦɚɫɫɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɬɨɤ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬ;  

1ɫm  — ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɩɪɨɯɨɞɹɳɟɝɨ 

ɩɨɥɧɭɸ ɨɛɪɚɛɨɬɤɭ ɧɚ ɬɨɤɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬ;  

Ɉȼɉm  — ɦɚɫɫɚ ɜɨɪɨɯɚ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ, ɬ. 

ɬmɢɫɯ 7,288,418/)32432(1   

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ ɧɚ ɬɨɤɭ: 

,/)( 1ɢɫɯɨɛɳ mɍɪSt       (2.36) 

ɝɞɟ ɨɛɳt  — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ ɧɚ ɬɨɤɭ, ɫɭɬ;  

S  — ɭɛɢɪɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɝɚ;  

ɍɪ  — ɭɪɨɠɚɣɧɨɫɬɶ, ɬ/ɝɚ;  
1

ɢɫɯm  — ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɜɨɪɨɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨɥɧɭɸ ɨɛɪɚɛɨɬɤɭ ɧɚ ɬɨɤɭ 

ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬ. 

ɫɭɬtɨɛɳ 707,28/)7,2745(   

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɩɚɪɬɢɢ ɫɟɦɹɧ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ, ɩɨɥɭɱɟɧɧɨɣ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɜɫɟɝɨ ɭɪɨɠɚɹ: 

,ɨɛɳȼɈɉɈɫɟɦ tmm         (2.37) 

ɝɞɟ ɫɟɦm  — ɦɚɫɫɚ ɫɟɦɹɧ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɜɫɟɝɨ ɭɪɨɠɚɹ 

ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ, ɬ;  

ȼɈɉɈm  — ɦɚɫɫɚ ɫɟɦɹɧ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɬ;  

ɨɛɳt  — ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɩɲɟɧɢɰɵ ɧɚ ɬɨɤɭ, ɫɭɬ. 

ɬmɫɟɦ 1085705,15   

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɜɵɯɨɞ ɝɨɬɨɜɵɯ ɫɟɦɹɧ, ɋɩ, %: 

100))/((  ɍɪSmɋɩ ɫɟɦ ,     (2.38) 
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ɝɞɟ ɫɟɦm  — ɦɚɫɫɚ ɫɟɦɹɧ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɜɫɟɝɨ ɭɪɨɠɚɹ 

ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ, ɬ;  

S  — ɭɛɢɪɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɝɚ;  

ɍɪ  — ɭɪɨɠɚɣɧɨɫɬɶ, ɬ/ɝɚ. 

%54100)7,2745/(1085 ɋɩ  

Ɋɚɫɫɱɢɬɚɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɧɟɩɪɨɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɧɚ ɬɨɤɭ: 

ɜɚɜɤ tmm  ,       (2.39) 

ɝɞɟ ɤm  — ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɧɟɩɪɨɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ, ɧɚɤɚɩɥɢɜɚɸɳɚɹɫɹ ɧɚ 

ɬɨɤɭ, ɬ; 

ɚɜm  — ɦɚɫɫɚ ɧɟɩɪɨɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ, ɧɚɤɚɩɥɢɜɚɸɳɟɝɨɫɹ ɧɚ ɬɨɤɭ ɜ ɬɟɱɟɧɢɟ 

ɫɭɬɨɤ, ɬ; 

Нt — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɛɨɪɤɢ, ɫɭɬ. 

ɬmɤ 193458,386   

Ɉɩɪɟɞɟɥɹɟɦ ɨɠɢɞɚɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɭɪɚɠɧɨɝɨ (ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ) 

ɡɟɪɧɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ: 

ɨɛɳɫɮ tɎmm  100/)( 2 ,     (2.40) 

ɝɞɟ ɮm  — ɦɚɫɫɚ ɮɭɪɚɠɧɨɝɨ ɡɟɪɧɚ, ɬ;  

2Мm  — ɦɚɫɫɚ ɡɟɪɧɚ, ɩɨɫɬɭɩɢɜɲɟɝɨ ɧɚ ɨɛɪɚɛɨɬɤɭ, ɬ;  

Ɏ  — ɨɠɢɞɚɟɦɨɟ ɜɵɞɟɥɟɧɢɟ ɮɭɪɚɠɧɨɝɨ (ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ) ɡɟɪɧɚ ɢɡ 

ɩɨɫɬɭɩɢɜɲɟɝɨ ɧɚ ɨɛɪɚɛɨɬɤɭ ɜɨɪɨɯɚ, %; %24Ɏ  

ɨɛɳt  — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɧɚ ɬɨɤɭ, ɫɭɬ, ɫɭɬtɨɛɳ 70 . 

ɬmɮ 36,56770100/)242,30(   

ȼɵɜɨɞ: ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 2011,5 ɬ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ ɫɨɫɬɚɜɥɹɸɬ 70 ɫɭɬɨɤ. Ⱦɥɹ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɹɱɦɟɧɹ ɢ ɫɨɤɪɚɳɟɧɢɹ ɫɪɨɤɨɜ ɨɛɪɚɛɨɬɤɢ ɫɥɟɞɭɟɬ:  

- ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɭɲɢɥɤɢ; 

- ɭɜɟɥɢɱɢɬɶ ɤɨɧɟɱɧɭɸ ɜɥɚɠɧɨɫɬɶ ɞɨ 14%; 
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3 ɄɈɇɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ 

 
3.1 Ɉɩɢɫɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɢ 

 

Ɍɚɤ, ɩɪɢ ɫɭɲɤɟ ɦɚɬɟɪɢɚɥɨɜ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

ɢɫɩɨɥɶɡɭɸɬ ɝɟɪɦɟɬɢɱɧɵɟ ɚɩɩɚɪɚɬɵ ɢ ɫɭɲɤɭ ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ ɩɨɞ ɜɚɤɭɭɦɨɦ; 

ɩɪɢ ɫɭɲɤɟ ɨɤɢɫɥɹɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɦɟɧɹɸɬ ɩɪɨɞɭɜɤɭ ɢɧɟɪɬɧɵɦɢ 

ɝɚɡɚɦɢ; ɩɪɢ ɫɭɲɤɟ ɠɢɞɤɢɯ ɫɭɫɩɟɧɡɢɣ ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɩɵɥɢɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɭɲɢɥɨɤ ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɜɵɛɨɪ ɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɛɚɪɚɛɚɧɧɵɟ ɫɭɲɢɥɤɢ. 

ɗɬɢ ɫɭɲɢɥɤɢ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɤɨɧɜɟɤɬɢɜɧɵɦ ɫɭɲɢɥɤɚɦ. ȼ ɤɚɱɟɫɬɜɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɜ ɧɢɯ ɢɫɩɨɥɶɡɭɸɬ 

ɜɨɡɞɭɯ ɢ ɞɵɦɨɜɵɟ ɝɚɡɵ. ȼ ɷɬɢɯ ɚɩɩɚɪɚɬɚɯ ɫɭɲɤɟ ɩɨɞɜɟɪɝɚɸɬ ɫɨɥɢ, ɬɨɩɥɢɜɨ, 

ɩɚɫɬɵ; ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɜ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɫɨɞɵ, ɭɞɨɛɪɟɧɢɣ, ɹɞɨɯɢɦɢɤɚɬɨɜ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɭɲɤɢ ɤɭɫɤɨɜɵɯ, ɡɟɪɧɢɫɬɵɯ ɢ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. ɂ 

ɦɚɥɨɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɤɨɥɱɟɞɚɧ, ɭɝɨɥɶ, ɮɨɫɮɨɪɢɬɵ, ɦɢɧɟɪɚɥɶɧɵɟ ɫɨɥɢ, 

ɪɭɞɚ, ɭɞɨɛɪɟɧɢɹ, ɩɟɫɨɤ, ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ ɢ ɬ.ɞ.). ȼɵɫɨɤɚɹ 

ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɩɨɡɜɨɥɢɥɚ ɢɦ ɧɚɣɬɢ ɢɦ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ 

ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɩɪɢ ɢɧɞɭɫɬɪɢɚɥɶɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ. 
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1 – ɛɚɪɚɛɚɧ; 2 – ɛɚɧɞɚɠ; 3 ɢ 4 - ɪɨɥɢɤɢ 

Ɋɢɫɭɧɨɤ 3.3 - Ȼɚɪɚɛɚɧɧɚɹ ɫɭɲɢɥɤɚ 

 

Ȼɚɪɚɛɚɧɧɚɹ ɫɭɲɢɥɤɚ ɜ ɢɦɟɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɛɚɪɚɛɚɧ 1, ɢ ɨɩɢɪɚɸɳɢɣɫɹ 

ɫ ɩɨɦɨɳɶɸ ɛɚɧɞɚɠɟɣ 2 ɧɚ ɪɨɥɢɤɢ 3. Ȼɚɪɚɛɚɧ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɱɟɪɟɡ ɡɭɛɱɚɬɭɸ ɩɟɪɟɞɚɱɭ 4 ɢ ɪɟɞɭɤɬɨɪ. ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɛɚɪɚɛɚɧɚ 

ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 5—8 ɦɢɧ-1; ɩɨɥɨɠɟɧɢɟ ɟɝɨ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɮɢɤɫɢɪɭɟɬɫɹ ɭɩɨɪɧɵɦɢ ɪɨɥɢɤɚɦɢ 5. Ɇɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹ ɜ ɛɚɪɚɛɚɧ ɩɢɬɚɬɟɥɟɦ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɫɭɲɢɜɚɟɬɫɹ, ɩɟɪɟɦɟɲɢɜɚɹɫɶ ɥɨɩɚɫɬɹɦɢ ɩɪɢɟɦɧɨ-ɜɢɧɬɨɜɨɣ 

ɧɚɫɚɞɤɢ, ɚ ɡɚɬɟɦ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɧɚɫɚɞɤɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜɞɨɥɶ 

ɩɨɱɬɢ ɜɫɟɣ ɞɥɢɧɵ ɛɚɪɚɛɚɧɚ. ɇɚɫɚɞɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ 

ɯɨɪɨɲɟɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɫɟɱɟɧɢɸ ɛɚɪɚɛɚɧɚ, ɚ ɬɚɤɠɟ ɟɝɨ ɬɟɫɧɨɟ 

ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɩɪɢ ɩɟɪɟɫɵɩɚɧɢɢ ɫ ɫɭɲɢɥɶɧɵɦ ɚɝɟɧɬɨɦ - ɬɨɩɨɱɧɵɦɢ 

ɝɚɡɚɦɢ. Ƚɚɡɵ ɢ ɦɚɬɟɪɢɚɥ ɨɫɨɛɟɧɧɨ ɱɚɫɬɨ ɞɜɢɠɭɬɫɹ ɩɪɹɦɨɬɨɤɨɦ, ɱɬɨ ɩɨɦɨɝɚɟɬ 

ɢɡɛɟɠɚɬɶ ɩɟɪɟɝɪɟɜɚ ɦɚɬɟɪɢɚɥɚ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɭɫɢɥɟɧɧɨɝɨ ɭɧɨɫɚ ɩɵɥɢ ɫ ɝɚɡɚɦɢ 

ɩɨɫɥɟɞɧɢɟ ɩɪɨɫɚɫɵɜɚɸɬɫɹ ɱɟɪɟɡ ɛɚɪɚɛɚɧ ɜɟɧɬɢɥɹɬɨɪɨɦ ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɣ 2— 3 ɦ/ɫɟɤ. 

ɍ ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɤɨɧɰɚ ɛɚɪɚɛɚɧɚ ɢɦɟɟɬɫɹ ɩɨɞɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ 

ɫɩɥɨɲɧɨɝɨ ɤɨɥɶɰɚ ɢɥɢ ɤɨɥɶɰɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɤɨɥɶɰɟɨɛɪɚɡɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 

ɩɨɜɨɪɨɬɧɵɦɢ ɥɨɩɚɬɤɚɦɢ (ɜ ɜɢɞɟ ɠɚɥɸɡɢ). ɇɚɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɤɨɥɶɰɚ — 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɛɚɪɚɛɚɧɚ ɦɚɬɟɪɢɚɥɨɦ; ɤɚɤ ɩɪɚɜɢɥɨ, 

ɫɬɟɩɟɧɶ ɡɚɩɨɥɧɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 20%. ȼɵɫɭɲɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɭɞɚɥɹɟɬɫɹ ɢɡ 

ɤɚɦɟɪɵ 1 ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɝɟɪɦɟɬɢɡɢɪɭɟɬɫɹ 

ɤɚɦɟɪɚ 1 ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɧɟɟ ɜɨɡɞɭɯɚ ɢɡɜɧɟ.  
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ɍɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɟɧɧɟɣ ɧɚɫɚɞɤɢ ɛɚɪɚɛɚɧɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɤɭɫɤɨɜ ɢ 

ɫɜɨɣɫɬɜ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɞɴɟɦɧɨ-ɥɨɩɚɫɬɧɚɹ ɧɚɫɚɞɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɫɭɲɤɢ ɤɪɭɩɧɨɤɭɫɤɨɜɵɯ ɢ ɫɤɥɨɧɧɵɯ ɤ ɧɚɥɢɩɚɧɢɸ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɫɟɤɬɨɪɧɚɹ ɧɚɫɚɞɤɚ – 

ɞɥɹ ɦɚɥɨɫɵɩɭɱɢɯ ɢ ɤɪɭɩɧɨɤɭɫɤɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɶɸ.  

Ⱦɥɹ ɦɟɥɤɨɤɭɫɤɨɜɵɯ, ɫɢɥɶɧɨ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɧɚɫɚɞɤɢ. ɋɭɲɤɚ ɬɨɧɤɨɢɡɦɟɥɶɱɟɧɧɵɯ, ɩɵɥɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɛɚɪɚɛɚɧɚɯ, ɢɦɟɸɳɢɯ ɩɟɪɟɜɚɥɨɱɧɭɸ ɧɚɫɚɞɤɭ ɫ ɡɚɤɪɵɬɵɦɢ ɹɱɟɣɤɚɦɢ. 

ɂɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɧɚɫɚɞɤɢ, ɧɚɩɪɢɦɟɪ ɩɨɞɴɟɦɧɨ-ɥɨɩɚɫɬɧɭɸ (ɜ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɚ) ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ. 

Ƚɚɡɵ ɩɨɫɬɭɩɚɸɬ ɢɡ ɬɨɩɤɢ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɛɚɪɚɛɚɧɭ ɫɨ ɫɬɨɪɨɧɵ ɜɯɨɞɚ 

ɦɚɬɟɪɢɚɥɚ ɢ ɫɧɚɛɠɟɧɧɨɣ ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɨɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɝɚɡɨɜ ɞɨ  

Ʉɨɪɩɭɫ ɛɚɪɚɛɚɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 

ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɨɬɞɟɥɶɧɵɯ ɨɛɟɱɚɟɤ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɞɥɹ ɚɤɬɢɜɢɡɚɰɢɢ 

ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ ɛɚɪɚɛɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɧɚɫɚɞɨɤ. 

Ɉɩɨɪɨɣ ɤɨɪɩɭɫɚ ɹɜɥɹɸɬɫɹ ɞɜɚ ɫɬɚɥɶɧɵɯ ɛɚɧɞɚɠɚ. Ɉɞɢɧ ɢɡ ɛɚɧɞɚɠɟɣ 

ɢɦɟɟɬ ɫɤɨɫɵ ɩɨɞ ɭɩɨɪɧɵɟ ɪɨɥɢɤɢ, ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɩɪɨɞɨɥɶɧɨɦɭ 

ɫɦɟɳɟɧɢɸ ɛɚɪɚɛɚɧɚ. 

Ȼɚɧɞɚɠɚɦɢ ɤɨɪɩɭɫ ɨɩɢɪɚɟɬɫɹ ɧɚ ɪɨɥɢɤɢ ɨɩɨɪɧɵɟ ɢ ɨɩɨɪɧɨ-ɭɩɨɪɧɵɟ. ɇɚ 

ɤɨɪɩɭɫɟ ɛɚɪɚɛɚɧɚ ɩɪɢ ɩɨɦɨɳɢ ɬɪɚɜɟɪɫ ɤɪɟɩɢɬɫɹ ɜɟɧɟɰ ɡɭɛɱɚɬɵɣ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɛɚɪɚɛɚɧ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɨɬ ɩɪɢɜɨɞɚ. 

ɉɪɢɜɨɞ ɫɨɫɬɨɢɬ ɢɡ ɲɟɫɬɟɪɧɢ ɩɪɢɜɨɞɧɨɣ, ɪɟɞɭɤɬɨɪɚ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 

ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɦɭɮɬɚɦɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɞɧɨɣ ɪɚɦɟ. 

Ɋɟɠɢɦɵ ɫɭɲɤɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɥɚɠɧɨɫɬɢ ɫɵɪɶɹ ɧɚ ɜɯɨɞɟ ɜ ɛɚɪɚɛɚɧ ɢ ɬɪɟɛɭɟɦɨɣ ɜɥɚɠɧɨɫɬɢ ɝɨɬɨɜɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɛɚɪɚɛɚɧɚ, ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɦɚɬɟɪɢɚɥɚ 

ɩɨɞɥɟɠɚɳɟɝɨ ɫɭɲɤɟ, ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ. 

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɷɬɢɯ ɫɭɲɢɥɨɤ ɹɜɥɹɸɬɫɹ: 

- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɭɲɤɢ ɜɫɥɟɞɫɬɜɢɟ ɬɟɫɧɨɝɨ ɤɨɧɬɚɤɬɚ 

ɦɚɬɟɪɢɚɥɚ ɢ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ; 
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- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ; 

- ɛɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

- ɛɨɥɶɲɨɟ ɧɚɩɪɹɠɟɧɢɟ ɛɚɪɚɛɚɧɚ ɩɨ ɜɥɚɝɟ, ɞɨɫɬɢɝɚɟɬ 100 ɤɝ/ɦ3 ɢ ɛɨɥɟɟ; 

- ɛɨɥɶɲɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɲɚɯɬɧɵɦɢ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬɫɹ: 

- ɝɪɨɦɨɡɞɤɨɫɬɶ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɦɟɬɚɥɥɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɨɪɭɠɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

 

3.2 Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

 

ɂɫɯɨɞɹ ɢɡ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɨɫɬɢ ɩɨ ɚɛɫɨɥɸɬɧɨ 

ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ ɜ ɜɵɫɭɲɢɜɚɟɦɨɦ ɦɚɬɟɪɢɚɥɟ: 

1 100
ɇ Ʉ

Ʉ

А G  



 


,                                                            (3.1) 

ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɫɦɨɬɪɢɦ ɩɨ 

ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ  

ωɤ =0,5 %, ωɧ =12 %: 

  ɫɤɝА /643,0
12100

)5,012(56,5 



 . 

Ʉɨɥɢɱɟɫɬɜɚ ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɫɭɲɤɭ: 

2 1
ɤɝG G А ɫ                                                               (3.2) 

./203,6726,056,52 ɫɤɝG   

Ʉɨɥɢɱɟɫɬɜɚ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

. 2
100

100
ɇ

ȺȻɋ ɋɍɏ
ɤɝG G ɫ


 ,                                                     (3.3) 

./46,5
100

12100203,6.. ɫɤɝG ɋɍɏȺȻɋ 



 

 

3.3 Ɋɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ 

 

Ɋɚɫɯɨɞ ɬɨɩɨɱɧɵɯ ɝɚɡɨɜ: 
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. .
2 1

Ɍ Ƚ
АL

б б



,                                                                (3.4) 

ɫ
ɤɝL ȽɌ 56,6

027,0125,0
643,0

.. 


 ; 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɭɲɤɭ: 

 . . 1C Ɍ Ƚ oQ L I I   ,                                                         (3.5)  

  ɫ
ɤȾɠQC 55,230796,4572,39756,6   ɢɥɢ ɤȼɬ 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɫɭɲɤɭ: 
/(1 )C C

T
Q QG

Q
 

 ,                                                       (3.6) 

 
ɫ

ɤɝGɌ 305,0
51945

83,01/55,230755,2307



 ; 

Ɋɚɫɯɨɞ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ: 

02 бб
АL


                                                                 (3.7) 

ɫɤɝL /64,5
0111,0125,0

643,0





 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ 

 

Ɉɛɴёɦ ɫɭɲɢɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ V ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɨɛɴёɦɚ Vn, 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɝɪɟɜɚ ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɧɚɱɢɧɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɟ ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ (ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɤɪɨɝɨ 

ɬɟɪɦɨɦɟɬɪɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ) ɢ ɨɛɴёɦɚ VМ, ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɪɨɰɟɫɫɚ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ.  

Ɉɛɴёɦ ɫɭɲɢɥɶɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɛɚɪɚɛɚɧɚ ɜɵɱɢɫɥɹɟɦ ɩɨ 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɦɚɫɫɨɩɟɪɟɞɚɱɢ: 

 М
ɫɪ

АV
K б




,                                                              (3.8) 

ɝɞɟ ɫɪб  - ɫɪɟɞɧɹɹ ɞɜɢɠɭɳɚɹ ɫɢɥɚ ɦɚɫɫɨɩɟɪɟɞɚɱɢ, ɤɝ ɜɥɚɝɢ/ɦ3;  

K  - ɨɛɴёɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɩɟɪɟɞɚɱɢ, 1/ɫ.  

K   (ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɢ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ). 
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Ⱦɥɹ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɢ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɩɟɪɟɞɚɱɢ  , ɜɵɱɢɫɥɹɟɦ 

ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɦɭ ɭɪɚɜɧɟɧɢɸ: 

 
   ,1062,1

0

0
54,07,09,0

2

ppМ
pn

CP

CP




 




                               (3.9) 

ɝɞɟ .ɫɪ   ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ, 3
ɤɝ

ɦ
; 

ɫ   ɬɟɩɥɨёɦɤɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɛɚɪɚɛɚɧɟ, 

ɤȾɠ
ɤɝ Ʉ ; 

  - ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɛɚɪɚɛɚɧɚ ɜɵɫɭɲɢɜɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ, %; 

ɨɊ  ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɭɲɤɚ, ɉɚ;  

Ɋ ɫɪɟɞɧɟɟ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɜ ɫɭɲɢɥɶɧɨɦ ɛɚɪɚɛɚɧɟ, 

ɉɚ; 

Ⱦɥɹ ɦɚɬɟɪɢɚɥɨɜ ɫ ɱɚɫɬɢɰɚɦɢ ɨɬ 0,2 ɞɨ 5 ɦɦ ɢ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 

ρɧɚɫ=800-1200 ɤɝ/ɦ3 ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɢɧɬɟɪɜɚɥɟ 2 – 5 ɦ/ɫ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬ 1 ɞɨ 2 ɦɦ, ɢ 

ɧɚɫɵɩɧɭɸ ɩɥɨɬɧɨɫɬɶ 1200 ɤɝ/ɦ3 . 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɛɚɪɚɛɚɧɟ ω=2,4 ɦ/ɫ.  

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɛɚɪɚɛɚɧɟ: 

 
.   

2
H K ɨ

ɫɪ

t t
t ɋ


 ,                                                             (3.10) 

  ɋtɫɪ
0200

2
100300




 , 

ɉɥɨɬɧɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɋɊ  ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ, 

ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɭɯɚ ɩɪɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ: 

.
.

29 273
22, 4 273ɫɪ

ɫɪt
  


,                                                          (3.11) 

,/74,0
200273

273
4,22

29 3ɦɤɝɋɊ 


  

ɉɪɢɧɢɦɚɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ n = 5 ɨɛ/ɦɢɧ. 

 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɪɚɜɟɧ : 
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   1 ȼɏ ɆȺɌȿɊɂȺɅȺ ȼɏ ɆȺɌȿɊɂȺɅȺɉ Ɇ ɆɌ ɇ ɀ ɆɌ ɇQ G М t t А М t t                             (3.12) 

    ;4,2981878,591019,4643,01878,59108,056,5 33 ɤȼɬQɉ   

Ɉɛɴёɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɦɭ 

ɭɪɚɜɧɟɧɢɸ: 

 0,9 0,7 0,54
.16 ɫɪФ n        ,                                                (3.13) 

  ;3157,012577,116 54,07,09,0 ɤȼɬФ   

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɪt , ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɫɭɲɢɥɶɧɨɝɨ 

ɚɝɟɧɬɚ tб, ɞɨ ɤɨɬɨɪɨɣ ɨɧ ɨɯɥɚɞɢɬɫɹ ɨɬ Ht  ɞɨ 
ȼЫɏMTt , ɨɬɞɚɜɚɹ ɬɟɩɥɨ ɧɚ ɧɚɝɪɟɜ 

ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɨ 
ȼɏɆɌt .  

ɗɬɭ ɬɟɦɩɟɪɚɬɭɪɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

   . . 1 .1 ,ɉ Ɍ Ƚ Ƚ ɇ бQ L б М t t                                                     (3.14) 

 

Ct

ɋ
ɫL

Q
tt

Б

ȽȽɌ

ɉ
ɇБ

0
3

0

..

79,257
05,1027,156,6

104,298300

027,01










 

ɋɪɟɞɧɹɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɪɚɜɧɚ : 

   
2

ɆȺɌȿɊɂȺɅȺ ȼɏɇ ɇ б ɆɌ

ɫɪ

t t t t
t

      ,                                           (3.15) 

     ɋtɋɊ
000,240

2
78,5979,25718300




  

3
3

9,3
00,2403157,0

104,298 ɦVɉ 



 . 

ɇɚɯɨɞɢɦ ɨɛɳɢɣ ɨɛɴёɦ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ. 

,ɉɋɨɛ VVV                                                              (3.16) 

.92,819,378 3ɦVɨɛ   

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɚɫɱёɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɚɫɫɨ- ɢ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɛɴёɦ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɦɨɠɟɬ 

ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɨɩɪɟɞɟɥёɧ ɫ ɩɨɦɨɳɶɸ ɨɛɴёɦɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɱɦɤɝA 3/, .  
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ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɨɛɴёɦ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

3,3600 ɦ
A

АV





                                                           (3.17)
 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɞɚɧɧɵɦ ɨɛɴёɦɚ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ, ɜɵɛɢɪɚɟɦ 

ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ. Ɉɬɧɨɲɟɧɢɟ .75,3/ ɛɛ НL  

Ⱦɥɢɧɭ ɛɚɪɚɛɚɧɚ ɧɚɯɨɞɢɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

2
2 ,

785,0
ɦ

Н
V

L ɛ
ɛ 
                                                          (3.18) 

.31,13
8,2785,0

92,81 2
2 ɦLɛ 


  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɛɚɪɚɛɚɧɟ: 

20,785
r

ɞ Н
 


.                                                             (3.19) 

ɝɞɟ Н - ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ, ɦ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɢɧɢɦɚɟɦɨɣ ɜ ɪɚɫɱёɬɟ 

ɦɟɧɟɟ ɱɟɦ ɧɚ 15%. 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɫɭɲɢɥɤɟ: 

1 2

ɆG
АG

 
  
 

                                                                  (3.20) 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɫɭɲɢɥɤɟ ɦɚɬɟɪɢɚɥɚ ɪɚɜɧɨ: 

M MG V     ,                                                               (3.21) 

,6,14745150012,092,81 ɤɝGɆ   

ɫ76,2507
88,5

6,14745
  

Ɂɧɚɹ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɭɝɨɥ ɧɚɤɥɨɧɚ ɛɚɪɚɛɚɧɚ: 

' 30 1800,007 ɞ
Х

Н n
 

 
             

,                                             (3.22) 

ɝɞɟ Х -ɞɥɢɧɚ ɛɚɪɚɛɚɧɚ, ɦ. 

019,433,5773,8007,0
76,250758,2

31,1330














  
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Ⱦɚɥɟɟ ɩɪɨɜɟɪɹɟɦ ɞɨɩɭɫɬɢɦɭɸ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 

ɱɚɫɬɢɰɵ ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚɢɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɧɟ ɞɨɥɠɧɵ 

ɭɧɨɫɢɬɶɫɹ ɩɨɬɨɤɨɦ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɢɡ ɛɚɪɚɛɚɧɚ.  

ɋɤɨɪɨɫɬɶ ɭɧɨɫɚ, ɪɚɜɧɭɸ ɫɤɨɪɨɫɬɢ ɫɜɨɛɨɞɧɨɝɨ ɜɢɬɚɧɢɹ . .ɫ ɜ  ɨɩɪɟɞɟɥɢɦ 

ɩɨ ɭɪɚɜɧɟɧɢɸ: 

. . ,
18 0,575

ɫɪ
ɫ ɜ

ɫɪ

Ar
Н Ar





 
    

                                               (3.23) 

ɝɞɟ ɫɪ  ɢ ɫɪ  - ɜɹɡɤɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɪɢ ɫɪɟɞɧɟɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. 

НЧ - ɞɢɚɦɟɬɪ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ,  

Ⱥr - ɤɪɢɬɟɪɢɣ Ⱥɪɯɢɦɟɞɚ. 

ɱ - ɩɥɨɬɧɨɫɬɶ ɱɚɫɬɢɰ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 3
ɤɝ

ɦ
. 

ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɪɚɜɧɚ: 

   
27329 18 ,

22, 4 273ɫɪ ɨ
ɨ ɫɪ

Ɋ ɪ ɪ
ɪ t

           
                                  (3.24) 

    3
27329 101330 10771,82 18 10771,82 0,6961 .

22, 4 101330 273 214,3ɫɪ
ɤɝ

ɦ              
Ɍɨɝɞɚ ɫɤɨɪɨɫɬɶ ɭɧɨɫɚ: 

.
. .

. 18 0,575
ɫɪ

ɫ ɜ
ɫɪ

Ar
Н Ar





 
    

,                                               (3.25) 

./37,6
1015,15575,018

1015,15
6961,0101

1026
3

3

3

6

.. ɫɦȼɋ 

























  

Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ (15%) 

ɫɤɨɪɨɫɬɢ ɭɧɨɫɚ ɱɚɫɬɢɰ ɧɚɢɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ. ȿɫɥɢ ɧɟɬ, ɬɨ ɜɵɛɢɪɚɟɦ ɞɪɭɝɨɣ 

ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ ɢ ɩɨɜɬɨɪɹɟɦ ɪɚɫɱɟɬ. ɉɪɢɧɢɦɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ 2,4 ɦ/ɫ, 

ɫɤɨɪɨɫɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ – 1,60 ɦ/ɫ. ɋɤɨɪɨɫɬɶ ɭɧɨɫɚ 6,37 ɦ/ɫ ɛɨɥɶɲɟ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɜ 4 ɪɚɡɚ. 
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3.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

3.5.1 Аɧɚɥɢɡ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

 

ȼ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ ɧɚ ɱɟɥɨɜɟɤɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ 

ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɝɪɭɩɩɚɦ: ɬɟɯɧɢɱɟɫɤɢɟ, 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, 

ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɫɨɰɢɚɥɶɧɵɟ, ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ, 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ Д19Ж. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɭɪɨɜɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨ-

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɬɟɯɧɢɤɢ, ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ 

ɡɚɳɢɬɵ, ɡɚɳɢɳɟɧɧɨɫɬɶ ɨɩɚɫɧɵɯ ɡɨɧ ɢ ɞɪ. 

ɗɪɝɨɧɨɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ 

ɦɚɲɢɧ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ 

ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɱɟɥɨɜɟɤɚ-ɨɩɟɪɚɬɨɪɚ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ 

ɫɤɨɪɨɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɟɯɧɢɤɢ, ɨɛɴɟɦɚ ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɢɧɮɨɪɦɚɰɢɢ, ɭɞɨɛɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɢ, 

ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɞɟɧɶɹ ɨɩɟɪɚɬɨɪɚ, ɨɛɡɨɪɧɨɫɬɢ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ ɬ.ɩ. Ʉ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɬɚɤɠɟ ɷɫɬɟɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɰɟɯɨɜ, ɭɱɚɫɬɤɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪ. 

ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɨɬɪɚɠɚɸɬ ɫɨɫɬɨɹɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɮɚɤɬɨɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɪɢɧɹɬɵɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ, ɞɢɫɰɢɩɥɢɧɭ ɢ ɮɨɪɦɭ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ, 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɢ, 

ɜ ɱɚɫɬɧɨɫɬɢ, ɨɯɪɚɧɵ ɬɪɭɞɚ. 
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ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɨɬɪɚɠɚɸɬ ɫɬɟɩɟɧɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 

ɬɪɭɞɚ, ɦɨɪɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɤɥɢɦɚɬ ɜ ɤɨɥɥɟɤɬɢɜɟ, ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ 

ɪɚɛɨɬɧɢɤɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

ɋɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɮɚɤɬɨɪɵ ɜɤɥɸɱɚɸɬ ɨɛɳɭɸ ɤɭɥɶɬɭɪɭ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɩɨɪɹɞɨɤ ɢ ɱɢɫɬɨɬɭ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɨɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɨɛɟɫɩɟɱɟɧɢɟ 

ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɫɬɨɥɨɜɵɦɢ, ɦɟɞɩɭɧɤɬɚɦɢ, 

ɩɨɥɢɤɥɢɧɢɤɚɦɢ; ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ, ɭɞɨɛɫɬɜɨ ɫɨɨɛɳɟɧɢɹ 

ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɭɱɚɫɬɤɚɦɢ. 

ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ – ɷɬɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɢ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ ɨɩɥɚɬɵ ɢ 

ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɬɪɭɞɚ. 

ɍɫɥɨɜɢɹ ɬɪɭɞɚ ɜɥɢɹɸɬ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɪɟɡɭɥɶɬɚɬɵ ɬɪɭɞɚ, ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ. Ȼɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɭɥɭɱɲɚɸɬ ɨɛɳɟɟ 

ɫɚɦɨɱɭɜɫɬɜɢɟ, ɧɚɫɬɪɨɟɧɢɟ ɱɟɥɨɜɟɤɚ, ɫɨɡɞɚɸɬ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɢ, ɧɚɨɛɨɪɨɬ, ɩɥɨɯɢɟ ɭɫɥɨɜɢɹ ɫɧɢɠɚɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ 

ɤɚɱɟɫɬɜɨ ɬɪɭɞɚ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɧɢɣ. 

 

3.5.2 Аɧɚɥɢɡ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɡɟɪɧɨɫɤɥɚɞɟ 

 

Ⱥɧɚɥɢɡ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɩɪɨɜɟɞɟɧɧɵɣ ɧɚ 

ɮɟɪɦɟ, ɜɵɹɜɢɥ ɫɥɟɞɭɸɳɢɟ ɧɟɝɚɬɢɜɧɵɟ ɮɚɤɬɨɪɵ. Ɋɚɡɪɭɲɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɫɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɣ, ɩɪɨɢɫɲɟɞɲɟɟ ɜ ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɵ, 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚɡɚɥɢɫɶ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɤɥɢɦɚɬɟ. Ɂɚ ɩɟɪɢɨɞ 2010 -

2015 ɝ.ɝ. ɩɪɢɲɥɢ ɜ ɧɟɝɨɞɧɨɫɬɶ ɞɭɲɟɜɵɟ ɢ ɤɨɦɧɚɬɵ ɨɬɞɵɯɚ, ɤɨɬɨɪɵɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɥɢ ɧɚ ɮɟɪɦɟ, ɢɡɧɨɫɢɥɚɫɶ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɲɥɚ ɜ ɧɟɝɨɞɧɨɫɬɶ 

ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ. Ⱦɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɧɚ 

ɮɟɪɦɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɚɜɚɪɢɣɧɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
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ɬɨɤɨɦ. ɂɡ-ɡɚ ɬɹɠɟɥɨɝɨ ɮɢɧɚɧɫɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɯɨɡɹɣɫɬɜɚ ɪɚɛɨɱɢɟ ɧɟ 

ɞɨɫɬɚɬɨɱɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ. ȼ ɨɫɨɛɟɧɧɨ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɹɬɫɹ ɪɚɛɨɱɢɟ, ɪɚɡɞɚɸɳɢɟ ɤɨɪɦɚ, 

ɢ ɪɚɛɨɱɢɟ ɜ ɬɟɥɹɬɧɢɤɚɯ. ɇɢɡɤɚ ɬɪɭɞɨɜɚɹ ɢ ɢɫɩɨɥɧɢɬɟɥɶɫɤɚɹ ɞɢɫɰɢɩɥɢɧɚ, 

ɜɫɥɟɞɫɬɜɢɟ ɧɟɜɵɫɨɤɨɣ ɨɩɥɚɬɵ ɬɪɭɞɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɫɚɧɢɬɚɪɢɢ ɮɚɤɬɨɪɵ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ, 

ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ Д11Ж. 

Ɍɚɛɥɢɰɚ 3.1 – Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɡɟɪɧɨɫɤɥɚɞɟ 
№ 

Ч/Ч 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ 

ɮɚɤɬɨɪɚ 

Ɇɟɫɬɨ ɞɟɣɫɬɜɢɹ ɇɨɪɦɚ ɉȾɍ ɢ 

ɧɨɪɦɚɬɢɜɧɵɣ 

ɞɨɤɭɦɟɧɬ 

ȼɨɡɦɨɠɧɵɟ 

ɩɨɫɥɟɞɫɬɜɢɹ 

1 ȼɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɰɟɩɢ, ɩɪɢ 

ɡɚɦɵɤɚɧɢɢ ɦɨɠɟɬ ɩɪɨɣɬɢ ɬɨɤ 

ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ, ɨɩɚɫɧɵɣ 

ɓɢɬɵ ɫɢɥɨɜɵɟ, 

ɨɫɜɟɬɢɬɟɥɶɧɵɟ 

0,38 ɤȼ 

ȽɈɋɌ 12.1.038-82 ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɜɨɡɞɟɣɫɬɜɢɹ ɛɨɥɟɟ 1 

ɫɟɤɭɧɞɵ  

ɗɥɟɤɬɪɨɬɪɚɜɦɚ 

2 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ, ɨɩɚɫɧɵɣ ɓɢɬ 0,4 ɤȼ ȽɈɋɌ 12.2.072-75 Ɉɠɨɝɢ 

3 ɉɨɞɜɢɠɧɵɟ ɱɚɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɚɫɧɵɣ 

ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ȽɈɋɌ 12.3.007.3-75 Ɇɟɯɚɧɢɱɟɫɤɚɹ 

ɬɪɚɜɦɚ 

4 ɉɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 

ɜɥɚɠɧɨɫɬɶ, ɩɨɞɜɢɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, ɜɪɟɞɧɵɣ 

ɉɨɦɟɳɟɧɢɹ 

ɮɟɪɦɵ 

ȽɈɋɌ 12.1.005-76  ɉɟɪɟɨɯɥɚɠɞɟɧɢɟ 

ɨɪɝɚɧɢɡɦɚ 

5 ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ 

ɪɚɛɨɱɟɣ ɡɨɧɵ, ɜɪɟɞɧɵɣ 

ɉɨɦɟɳɟɧɢɹ 

ɮɟɪɦɵ 

ɋɇɢɉ 11-4-79 ɍɬɨɦɥɹɟɦɨɫɬɶ, 

ɨɩɚɫɧɨɫɬɶ 

ɬɪɚɜɦɚɬɢɡɦɚ 

6 Ɍɜёɪɞɵɟ ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ, 

ɩɵɥɶ, ɨɩɚɫɧɵɣ 

Ʉɨɪɦɨɰɟɯ ɈɇɌɉ 24-86 ɉɍɗ ɝɥ. 

7.4 

ɉɨɠɚɪ 

 

ɂɦɟɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɚɯ, 

ɪɚɡɪɚɛɨɬɚɟɦ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɫɩɨɫɨɛɧɵɟ ɩɪɢɜɟɫɬɢ ɤ ɝɢɛɟɥɢ ɢɥɢ ɢɧɜɚɥɢɞɧɨɫɬɢ 

ɪɚɛɨɬɧɢɤɚ, ɫɥɟɞɭɟɬ ɫɨɜɟɪɲɟɧɧɨ ɢɫɤɥɸɱɢɬɶ ɢɥɢ ɨɛɟɫɩɟɱɢɬɶ ɫɨɜɟɪɲɟɧɧɭɸ 

ɡɚɳɢɬɭ ɨɬ ɧɢɯ. Ʉ ɬɚɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɜɡɪɵɜɱɚɬɵɟ ɢ ɚɝɪɟɫɫɢɜɧɵɟ 
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ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɨɩɚɫɧɨɟ ɞɥɹ ɠɢɡɧɢ, 

ɜɪɚɳɚɸɳɢɟɫɹ ɞɟɬɚɥɢ ɦɚɲɢɧ, ɧɟɢɫɩɪɚɜɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɬ. ɞ. 

ȼɪɟɞɧɵɟ ɮɚɤɬɨɪɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɟɞɥɟɧɧɨɦɭ 

ɭɯɭɞɲɟɧɢɸ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ, ɢɫɤɥɸɱɢɬɶ ɧɟ ɭɞɚɟɬɫɹ, ɧɟ ɦɟɧɹɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɢɧɰɢɩɚ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ. Ɍɚɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɦɨɝɭɬ 

ɛɵɬɶ ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɢ ɡɚɩɵɥɟɧɧɨɫɬɶ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 

ɢɡɥɭɱɟɧɢɟ ɢ ɞɪ. ɍɦɟɧɶɲɢɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɫɥɟɞɭɟɬ 

ɪɚɡɭɦɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ, ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 

ɤɨɥɥɟɤɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɩɨɜɵɲɟɧɢɟɦ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ. 

 

3.5.3 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɧɚ 

ɡɟɪɧɨɫɤɥɚɞɟ 

 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɱɢɯ 

ɡɟɪɧɨɫɤɥɚɞɚ ɰɟɥɵɦ ɪɹɞɨɦ ɦɟɪɨɩɪɢɹɬɢɣ. ɍɥɭɱɲɟɧɢɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, 

ɡɚɦɟɧɚ ɢɡɧɨɲɟɧɧɨɣ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ, 

ɫɜɟɬɢɥɶɧɢɤɨɜ, ɜɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɯɟɦ ɢ ɫɪɟɞɫɬɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɳɢɬɵ 

ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ (ɭɫɬɪɨɣɫɬɜ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ, ɭɫɬɪɨɣɫɬɜ 

ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɢ ɬ.ɩ.) ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ 

ɬɪɭɞɚ ɧɚ ɫɤɥɚɞɟ ɢ ɫɧɢɡɢɬɶ ɬɪɚɜɦɚɬɢɡɦ. 

Ɇɟɯɚɧɢɡɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɨɟɤɬɨɦ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɩɪɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɚɯ ɢ ɨɫɧɨɜɚɧɢɹɯ. 

Ɏɭɧɞɚɦɟɧɬɵ ɜɵɤɥɚɞɵɜɚɸɬ ɢɡ ɛɟɬɨɧɚ, ɛɭɬɨɜɨɝɨ ɤɚɦɧɹ ɢ ɤɢɪɩɢɱɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɥɢɤɚɬɧɨɝɨ ɤɢɪɩɢɱɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ȼɭɧɤɟɪɵ-ɩɢɬɚɬɟɥɢ 

ɫɵɩɭɱɢɯ ɤɨɪɦɨɜ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɫɧɚɪɭɠɢ ɩɨɦɟɳɟɧɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɯ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɚɦɛɭɪɚɯ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 

ɢɦɟɟɬɫɹ ɜɴɟɡɞ ɫ ɬɨɪɰɚ ɢɥɢ ɫɤɜɨɡɧɨɣ ɩɪɨɟɡɞ, ɩɟɪɟɤɪɵɜɚɟɦɵɣ ɜɨɪɨɬɚɦɢ. 

ɉɪɢɜɨɞɧɵɟ ɢ ɧɚɬɹɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɨ ɨɝɪɚɠɞɟɧɵ.  
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ɇɨɪɦɚɥɶɧɚɹ ɢ ɛɟɡɨɩɚɫɧɚɹ ɪɚɛɨɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɭɞɨɛɫɬɜɨɦ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɲɢɪɢɧɵ ɫɤɥɚɞɚ. ɉɨɞɴɟɡɞ 

ɩɟɪɟɞɜɢɠɧɨɝɨ ɡɚɝɪɭɡɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɡɧɚɱɢɬɶ ɧɚɞɩɢɫɹɦɢ ȼɔȿɁȾ ɢ 

ȼɕȿɁȾ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɬɪɟɥɤɚɦɢ, ɭɤɚɡɵɜɚɸɳɢɦɢ ɦɚɪɲɪɭɬ ɞɜɢɠɟɧɢɹ. 

ȼ ɤɨɪɦɨɰɟɯɟ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɫɢɫɬɟɦɵ 

ɜɟɧɬɢɥɹɰɢɢ. ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɫɨɝɥɚɫɧɨ Д12Ж ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɭɱɧɨɣ ɩɵɥɢ ɪɚɜɧɚ 4 ɦɝ/ɦ3. 

ɋɨɜɟɪɲɟɧɧɨ ɧɟɜɨɡɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɚɜɚɪɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɟɫɥɢ ɪɚɛɨɬɧɢɤɢ ɧɟ ɜɥɚɞɟɸɬ ɛɟɡɨɩɚɫɧɵɦɢ ɩɪɢɟɦɚɦɢ ɬɪɭɞɚ. 

ɉɨɷɬɨɦɭ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0004 – 89, ɜ ɯɨɡɹɣɫɬɜɚɯ ɧɟɨɛɯɨɞɢɦɨ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɪɨɜɨɞɢɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɤɚɞɪɨɜ ɢ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɦɵɫɥɢɦɨ ɛɟɡ 

ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɋɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɹ ɬɪɭɞ ɪɚɛɨɱɟɝɨ, 

ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɫɬɨɱɧɢɤ ɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɬɨɤ ɧɟ ɨɳɭɳɚɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɇɚɥɢɱɢɟ ɨɩɚɫɧɨɝɨ ɞɥɹ ɠɢɡɧɢ ɧɚɩɪɹɠɟɧɢɹ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɱɚɳɟ ɜɫɟɝɨ ɬɨɝɞɚ, 

ɤɨɝɞɚ ɛɵɜɚɟɬ ɭɠɟ ɫɥɢɲɤɨɦ ɩɨɡɞɧɨ, ɤɨɝɞɚ ɱɟɥɨɜɟɤ ɩɪɢɤɨɫɧɭɥɫɹ ɤ 

ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ. Ɉɩɚɫɧɨɫɬɶ ɭɫɭɝɭɛɥɹɟɬɫɹ ɟɳɟ ɬɟɦ, ɱɬɨ ɩɨɫɬɪɚɞɚɜɲɢɣ ɧɟ 

ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɬɨɪɜɚɬɶɫɹ ɨɬ ɩɪɨɜɨɞɚ ɢɥɢ ɤɨɪɩɭɫɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍɗ) Д13Ж 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 

- ɧɚɞɥɟɠɚɳɟɣ ɢɡɨɥɹɰɢɟɣ (ɧɚɩɪɢɦɟɪ, ɞɜɨɣɧɨɣ – ɪɚɛɨɱɟɣ ɢ ɡɚɳɢɬɧɨɣ); 

- ɧɟɞɨɫɬɭɩɧɨɫɬɶɸ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ; 

- ɡɚɡɟɦɥɟɧɢɟɦ ɢɥɢ ɡɚɧɭɥɟɧɢɟɦ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ; 

- ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ; 

- ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ (ɍɁɈ); 

- ɩɨɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɛɟɡɨɩɚɫɧɨɣ ɜɟɥɢɱɢɧɵ (36 ȼ ɢ ɧɢɠɟ); 

- ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ, ɧɚɞɩɢɫɹɦɢ ɢ ɩɥɚɤɚɬɚɦɢ. 
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ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɧɟɞɪɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɯɟɦɵ 

ɡɚɳɢɬɧɨɝɨ ɡɚɧɭɥɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 3.5 - ɋɯɟɦɚ ɡɚɳɢɬɧɨɝɨ ɡɚɧɭɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

 

Ɂɚɧɭɥɟɧɢɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜɵɩɨɥɧɹɟɬ ɡɚɳɢɬɭ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɢ 

ɱɚɫɬɢɱɧɨ ɡɚɳɢɬɭ ɨɩɟɪɚɬɨɪɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɭ, ɟɫɥɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ Rɡ ɧɟ ɩɪɟɜɵɲɚɟɬ Rɡ = 4 Ɉɦ. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɬɢɯ ɱɚɫɬɹɯ ɭɫɬɚɧɨɜɤɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɢ ɨɬɤɥɸɱɟɧɢɟ ɮɚɡɵ 

ɫɟɬɢ, ɡɚɦɤɧɭɜɲɟɣ ɧɚ ɤɨɪɩɭɫ, ɢ, ɬɟɦ ɫɚɦɵɦ, ɭɦɟɧɶɲɚɟɬɫɹ (ɧɨ ɧɟ ɭɫɬɪɚɧɹɟɬɫɹ!) 

ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ Д14Ж. 

Ɂɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ (ɡɚɧɭɥɟɧɢɟ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ 

ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɦɟɧɶɲɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ 

ɧɚɩɪɹɠɟɧɢɹ ɲɚɝɚ ɞɨ ɛɟɡɨɩɚɫɧɨɣ ɜɟɥɢɱɢɧɵ. 

 

3.5.4 Рɚɫɱɟɬ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɩɪɨɜɨɞɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ, ɝɞɟ ɭɤɚɡɚɧɨ ɧɚ 

ɧɚɥɢɱɢɟ ɜɨɡɥɟ ɮɟɪɦɵ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ RОɡ = 4 Ɉɦ. 
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ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɫ ɰɟɥɶɸ 

ɧɚɞɟɠɧɨɫɬɢ ɟɝɨ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɬɚɤ ɤɚɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɟɝɨ 

ɜɟɥɢɱɢɧɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 4 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɫ ɞɨɩɨɥɧɟɧɢɟɦ RО ɤ ɭɠɟ ɢɦɟɸɳɟɦɭɫɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ RОɡ = 4 Ɉɦ: 

ɟɡО

ɟɡО
Ɂ RR

RRR




.     (3.26) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ RО ɨɩɪɟɞɟɥɹɟɦ Д14Ж ɩɨ ɮɨɪɦɭɥɟ 













ХС
ХС

Н
Х

Х
RО 4

4ХЧ5,02ХЧ366,0 

,     (3.27) 

ɝɞɟ ρ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ (ɩɪɢɧɢɦɚɟɦ 100 Ɉɦ); 

Х ɢ Н – ɞɥɢɧɚ ɢ ɬɨɥɳɢɧɚ ɡɚɡɟɦɥɢɬɟɥɹ (ɛɟɪɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 3ɦ ɢ 0,05 ɦ); 

С – ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɹ (ɩɪɢɦɟɦ 4ɦ). 

Ɍɨɝɞɚ 
ɈɦRО 3,20

344
344ХР5,0

05,0
32ХР

3
100366,0 















. 

ɑɢɫɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ 

эОɡ

МО

R
KRn




,      (3.28) 

ɝɞɟ Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ (ɩɪɢɧɢɦɚɟɦ 1,1); 

ɗ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ (ɛɟɪɟɦ 0,6). 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

4
6,010
1,13,20





n
 ɫɬɟɪɠɧɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɢɡ 4 –ɯ ɫɬɟɪɠɧɟɣ 

RE = RО/4 = 20,3/4 = 5,075 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ 

ɟɡE

ɟɡE
Ɂ RR

RRR




;     (3.29) 

Rɡ =  4075,5
4075,5




 = 2,2 Ɉɦ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɟ 4 Ɉɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɉɍɗ. 

 

3.5.5 Иɧɫɬɪɭɤɰɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

1. Ʉ ɪɚɛɨɬɟ ɧɚ ɦɚɲɢɧɚɯ ɢɥɢ ɫ ɦɟɯɚɧɢɡɦɚɦɢ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, 

ɡɧɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ, ɢɡɭɱɢɜɲɢɟ ɉɪɚɜɢɥɚ 

ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɢ ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

2. Ʉ ɨɛɫɥɭɠɢɜɚɧɢɸ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɱɢɟ, ɢɦɟɸɳɢɟ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɧɢɠɟ 2 – ɣ ɢ 

ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

3. ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɪɚɛɨɬɭ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ ɜ 

ɢɫɩɪɚɜɧɨɫɬɢ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɢɯ ɧɚɞɥɟɠɚɳɟɦ ɫɨɟɞɢɧɟɧɢɢ ɫ 

ɡɚɡɟɦɥɢɬɟɥɟɦ. 

4. Ɋɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ 

ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɫɟɬɢ. 

5. Ɋɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɨɜɨɞɹɬɫɹ ɝɪɭɩɩɨɣ ɢɡ ɞɜɭɯ ɪɚɛɨɱɢɯ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɝɪɭɩɩɭ ɞɨɩɭɫɤɚ 

ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɧɢɠɟ 3-ɣ. 

6. Ɋɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 2 ɦ ɩɪɨɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨ ɧɚɪɹɞ – ɞɨɩɭɫɤɭ. 

 
3.5.6 Фɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 
Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ.  

Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ 

ɭɩɪɚɠɧɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɫɬɨɪɨɧ 

ɢɧɞɢɜɢɞɭɭɦɚ, ɫɩɨɫɨɛɫɬɜɭɹ ɪɚɡɜɢɬɢɸ ɟɝɨ ɞɜɢɝɚɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ, ɭɦɟɧɢɣ ɢ 

ɧɚɜɵɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ ɩɨ ɪɚɡɜɢɬɢɸ ɮɢɡɢɱɟɫɤɢɯ 

ɫɩɨɫɨɛɧɨɫɬɟɣ: 

- ɭɞɚɪɧɵɟ ɞɨɡɢɪɨɜɚɧɧɵɟ ɞɜɢɠɟɧɢɹ ɜ ɜɵɧɭɠɞɟɧɧɵɯ ɩɨɡɚɯ; 

- ɜɵɪɚɛɨɬɤɚ ɜɪɚɳɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɩɚɥɶɰɟɜ ɢ ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɦɵɲɰ ɩɚɥɶɰɟɜ ɢ 

ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɪɭɱɧɨɣ ɥɨɜɤɨɫɬɢ, ɤɨɠɧɨɣ ɢ ɦɵɲɟɱɧɨ-ɫɭɫɬɚɜɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɝɥɚɡɨɦɟɪɚ; 

- ɪɚɡɜɢɬɢɟ ɫɢɥɵ ɢ ɫɬɚɬɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨɡɧɵɯ ɦɵɲɰ ɫɩɢɧɵ, 

ɠɢɜɨɬɚ ɢ ɪɚɡɝɢɛɚɬɟɥɟɣ ɛɟɞɪɚ; 

- ɪɚɡɜɢɬɢɟ ɬɨɱɧɨɫɬɢ ɭɫɢɥɢɣ ɦɵɲɰɚɦɢ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ.   

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, 

ɟɝɨ ɩɫɢɯɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɍɜɨɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 
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3.6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

3.6.1 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

 

ɗɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɷɥɤɭɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɡɚɬɪɚɬɚɦ, 

ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Ɂ = ȿɧ·Ʉ + ɗ,     (3.30) 

ɝɞɟ ȿɧ = 0,15 – ɨɬɪɚɫɥɟɜɨɣ ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

ɗ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɜɫɟɦ ɜɚɪɢɚɧɬɚɦ; 

Ʉ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

Ɉɝɪɚɧɢɱɢɦɫɹ ɪɚɫɱɟɬɨɦ ɡɚɬɪɚɬ ɬɨɥɶɤɨ ɩɨ ɨɫɜɟɳɟɧɢɸ ɤɨɪɨɜɧɢɤɨɜ. Ⱦɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ 

ɜɚɪɢɚɧɬɚɦ ɫ ɥɚɦɩɚɦɢ ɧɚɤɚɥɢɜɚɧɢɹ ɬɢɩɚ ȻɄ ɢ ɫ ɥɚɦɩɚɦɢ ȾɊȼɅ. 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ ɫɨɫɬɚɜ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɜɤɥɸɱɚɸɬɫɹ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

Ʉ = Ʉɩ + Ʉɫ,     (3.31) 

ɝɞɟ Ʉɩ - ɩɪɹɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ; 

Ʉɫ – ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

ɉɪɹɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜɤɥɸɱɚɸɬ ɫɨɜɨɤɭɩɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɨɩɭɬɫɬɜɭɸɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 

ɛɭɞɟɦ ɨɩɪɟɞɟɥɹɬɶ ɜ ɪɚɡɦɟɪɟ 0,1…0,2 ɨɬ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɝɨ 

ɜɧɟɞɪɹɟɦɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɦɟɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜɤɥɸɱɚɟɬɫɹ ɜ ɩɥɚɧ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

ɋɦɟɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫ ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɤɰɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ 

ɦɨɧɬɚɠɧɵɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
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Ʉ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɸ ɨɬɧɨɫɢɦ ɦɨɧɬɚɠɧɵɟ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɭɡɥɵ ɢ 

ɛɥɨɤɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɚɩɩɚɪɚɬɚɦɢ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɩɪɨɜɨɞɚɦɢ. 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɫɦɟɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɨɫɜɟɳɟɧɢɹ ɥɚɦɩɚɦɢ ȻɄ 
№ 

ɩ/ɩ 

ɉ
ɨɡ

ɢɰ
ɢɹ

 ɍ
ɉ

ɋ 
ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɷɥɟɦɟɧɬɵ ɫɟɬɢ ɢ 

ɪɚɛɨɬɵ 

 ȿ
ɞɢ

ɧɢ
ɰɚ

 ɢ
ɡɦ

ɟɪ
ɟɧ

ɢɹ
 

 Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛɥɟɣ ȼɫɟɝɨ 

ɟɞɢɧɢɰɵ  ɨɛɳɚɹ  

ɨɛ
ɨɪ

ɭɞ
ɨɜ

ɚɧ
ɢɹ

, ɦ
ɚɬ

ɟɪ
ɢɚ

ɥɨ
ɜ 

ɦɨ
ɧɬ

ɚɠ
ɧɵ

ɯ 
ɪɚ

ɛɨ
ɬ 

ɨɛ
ɨɪ

ɭɞ
ɨɜ

ɚɧ
ɢɹ

, ɦ
ɚɬ

ɟɪ
ɢɚ

ɥɨ
ɜ 

ɦɨ
ɧɬ

ɚɠ
ɧɵ

ɯ 
ɪɚ

ɛɨ
ɬ 

 1 ɬɚɛɥ. 4.19 ɋɜɟɬɢɥɶɧɢɤɢ ɇɋɉɈ  ɲɬ  99  0,52  0,3  51,5  29,7  81,2 

2 ɬɚɛɥ. 4.68. Ʌɚɦɩɵ ȻɄ - 60…150 ɲɬ 99 0,01 0,01 0,99 0,99 1,98 

3 ɬɚɛɥ. 4.7. ɉɪɨɜɨɞ Ⱥɉȼ ɤɦ 5 4,0 2,0 20,0 10,0 30,0 

4 ɬɚɛɥ. 4.7. Ɋɨɡɟɬɤɢ ɲɬ 2 0,05 0,1 0,1 0,2 0,3 

ɂɌɈȽɈ: 72,59 40,89 113,48 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 18,1 % 20,54 

ɂɌɈȽɈ: 134,02 

ɉɥɚɧɨɜɵɟ ɧɚɤɨɩɥɟɧɢɹ 8 % 10,72 

ȼɫɟɝɨ ɩɪɹɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, Ʉɫɦ, ɬɵɫ. ɪɭɛɥɟɣ 144,74 

 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ 

Ʉɫ1 = 0,18·Ʉɫɦ1 = 0,18·144,74 = 26,05 ɬɵɫ. ɪɭɛɥɟɣ. 

Ɍɨɝɞɚ ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ 1 ɜɚɪɢɚɧɬɭ ɪɚɜɧɵ 

Ʉ1 = 144,74 + 26,05 = 170,79 ɬɵɫ. ɪɭɛɥɟɣ. 

ɋɨɩɭɬɫɬɜɭɸɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɨ 2 ɜɚɪɢɚɧɬɭ 

Ʉɫ2 = 0,15·Ʉɫɦ2 = 0,15·93,24 = 14,0 ɬɵɫ. ɪɭɛɥɟɣ. 

Ɍɨɝɞɚ ɫɭɦɦɚɪɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ 2 ɜɚɪɢɚɧɬɭ ɪɚɜɧɵ 

Ʉ2 = 93,24 + 14,0 = 107,24 ɬɵɫ. ɪɭɛɥɟɣ. 

 

 

 

 

 

Изм. Лист № докум. Подпись Дата 

Лист 

20 ВКР.35.03.06.008.18.БС.00.00.ПЗ 



58 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɫɦɟɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɨɫɜɟɳɟɧɢɹ ɥɚɦɩɚɦɢ 

ȾɊȼɅ 
    

№ 

ɩ/ɩ 
ɉ

ɨɡ
ɢɰ

ɢɹ
 ɍ

ɉ
ɋ 

ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɷɥɟɦɟɧɬɵ ɫɟɬɢ ɢ 

ɪɚɛɨɬɵ 

 ȿ
ɞɢ

ɧɢ
ɰɚ

 ɢ
ɡɦ

ɟɪ
ɟɧ

ɢɹ
 

 Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛɥɟɣ ȼɫɟɝɨ 

ɟɞɢɧɢɰɵ  ɨɛɳɚɹ  

ɨɛ
ɨɪ

ɭɞ
ɨɜ

ɚɧ
ɢɹ

, ɦ
ɚɬ

ɟɪ
ɢɚ

ɥɨ
ɜ 

ɦɨ
ɧɬ

ɚɠ
ɧɵ

ɯ 
ɪɚ

ɛɨ
ɬ 

ɨɛ
ɨɪ

ɭɞ
ɨɜ

ɚɧ
ɢɹ

, ɦ
ɚɬ

ɟɪ
ɢɚ

ɥɨ
ɜ 

ɦɨ
ɧɬ

ɚɠ
ɧɵ

ɯ 
ɪɚ

ɛɨ
ɬ 

 1 ɬɚɛɥ. 4.19 ɋɜɟɬɢɥɶɧɢɤɢ ɇɋɉɈ  ɲɬ  52  0,52  0,3  27,04  15,6  42,64 

2 ɬɚɛɥ. 4.68. Ʌɚɦɩɵ ȻɄ - 60…150 ɲɬ 8 0,01 0,01 0,08 0,08 0,16 

3 ɬɚɛɥ. 4.7. ɉɪɨɜɨɞ Ⱥɉȼ ɤɦ 5 4,0 2,0 20,0 10,0 30,0 

4 ɬɚɛɥ. 4.7. Ɋɨɡɟɬɤɢ ɲɬ 2 0,05 0,1 0,1 0,2 0,3 

5 ɬɚɛɥ. 4.68. Ʌɚɦɩɵ ȾɊȼɅ ɲɬ 44 0,1 0,01 4,4 0,44 4,84 

ɂɌɈȽɈ: 47,22 25,88 73,1 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 18,1 % 13,23 

ɂɌɈȽɈ: 86,33 

ɉɥɚɧɨɜɵɟ ɧɚɤɨɩɥɟɧɢɹ 8 % 6,91 

ȼɫɟɝɨ ɩɪɹɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, Ʉɫɦ, ɬɵɫ. ɪɭɛɥɟɣ 93,24 

 

3.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɵ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɋɦɟɬɭ ɫɨɫɬɚɜɥɹɟɦ ɩɨ ɫɬɚɬɶɹɦ ɡɚɬɪɚɬ: 

-ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ ɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɗɌɋ; 

-ɧɚɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ; 

- ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ; 

-ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ. 

ɇɚɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 39,6 % ɨɬ 

ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ – 500 ɪɭɛ. ɧɚ 100 ɱɟɥ·ɱ; ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ – 
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625 ɪɭɛ. ɧɚ 100 ɱɟɥ·ɱ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ – 1875 ɪɭɛ. ɧɚ 100 ɱɟɥ·ɱ 

ɬɪɭɞɨɡɚɬɪɚɬ. Ɍɨɝɞɚ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɡɚɩɱɚɫɬɟɣ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɫɭɦɦɟ ɫɨɫɬɚɜɢɬ 

0,01UTO × 500 = 0,01×(439×18,6) × 500 = 40827 ɪɭɛ., 

ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

0,01UTɊ × 625 = 0,01×((28,8 + 68,7)×18,6) × 625 = 11334 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɱɚɫɬɢ ɩɨ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ ɫɨɫɬɚɜɹɬ 

0,01UɄɊ × 1875 = 0,01×(36,3×18,6) × 1875 = 12659 ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɧɨɪɦɚɦ ɚɦɨɪɬɢɡɚɰɢɢ ɢ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɪɚɜɧɨɣ ɡɚɬɪɚɬɚɦ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɦɨɧɬɚɠ ɢ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 

ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 30 % ɨɬ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɩɥɚɬɵ ɪɚɛɨɱɢɯ, 

ɜɵɩɨɥɧɹɸɳɢɯ ɌɈ ɢ ɌɊ. 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɚɫɱёɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɜɚɪɢɚɧɬɚɦ 
Ɉɫɧɨɜɧɵɟ ɮɨɧɞɵ ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. 

ɪɭɛ. 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, 

% 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɬɵɫ. ɪɭɛ. 

ȼɚɪɢɚɧɬ 1  

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ  170,79 6,4 10,931 

ȼɚɪɢɚɧɬ 2 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 107,24 6,4 6,863 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɦɟɬ ɝɨɞɨɜɵɯ 

ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɚɪɢɚɧɬɚɦ 1 ɢ 2. 

Ɍɚɛɥɢɰɚ 3.5 - ɋɦɟɬɚ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ) ɩɨ ɜɚɪɢɚɧɬɚɦ 
ɋɬɚɬɶɢ 

ɡɚɬɪɚɬ 

ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ. ɪɭɛ. 

1  2 

ɋɬ. 1 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 68,6 68,6 

ɋɬ. 2 ɇɚɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰ. ɫɬɪɚɯɨɜɚɧɢɟ 27,166 27,166 

ɋɬ. 3 Ɇɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 170,79 107,24 

ɋɬ. 4 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 10,931 6,863 

ɋɬ. 5 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 20,58 20,58 

ȼɫɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɬɵɫ. ɪɭɛ. 298,067 230,449 

 

Изм. Лист № докум. Подпись Дата 

Лист 

22 ВКР.35.03.06.008.18.БС.00.00.ПЗ 
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Ɂɚɤɥɸɱɟɧɢɟ 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɜ ȼɄɊ ɚɧɚɥɢɡ ɜɵɹɜɢɥ ɩɪɟɞɩɨɫɵɥɤɢ ɤ ɷɬɨɦɭ, ɱɬɨ ɞɨɥɠɧɚ 

ɛɵɬɶ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɣ ɜ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɦɟɸɳɟɝɨɫɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɟɞɥɨɠɟɧɧɨɟ ɜ ȼɄɊ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɭɲɢɥɶɧɨ-ɨɱɢɫɬɢɬɟɥɶɧɨɝɨ 

ɩɭɧɤɬɚ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ 

ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ. 

Ɂɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɝɚɡɨɪɚɡɪɹɞɧɵɯ ɥɚɦɩ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ, ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɚɫɱɟɬɵ ɦɨɠɧɨ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɭɦɟɧɶɲɢɬɶ ɬɟɩɥɨɜɭɸ 

ɧɚɝɪɭɡɤɭ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜɵɲɟ, 

ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɞɧɹɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɭɲɤɢ ɡɟɪɧɚ, ɧɨ ɢ 

ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɬɪɭɞɚ. 

Ɉɛɴɟɦ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɩɨ ɩɪɟɞɥɚɝɚɟɦɵɦ ɜɧɟɞɪɟɧɢɹɦ 

ɧɟɡɧɚɱɢɬɟɥɟɧ. Ɇɨɧɬɚɠ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɤ ɜɧɟɞɪɟɧɢɸ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢ ɧɟ ɫɥɨɠɟɧ ɢ ɟɝɨ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫɜɨɢɦɢ 

ɫɢɥɚɦɢ. 
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