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ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

ɇɚɩɪɚɜɥɟɧɢɟ 35.03.06 «Агроинженерия» 

ɉɪɨɮɢɥɶ Технические системы в агробизнесе 

Ʉɚɮɟɞɪɚ машин и оборудования в агробизнесе 

                         «ɍɌȼȿɊɀȾȺɘ» 
                   Ɂɚɜ. ɤɚɮɟɞɪɨɣ 

ИИИИИИИИИИИИИИИИИИИИИ/ Халиуллин Д.Т./ 
                                                              «ИИИ»ИИИИИИИИИИИИИИ 2018 ɝ. 

 

ɁȺȾȺɇɂȿ 
ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 
ɋɬɭɞɟɧɬɭ Данилову Ильнару Ленаровичу 
 

Ɍɟɦɚ ȼɄɊ Проектирование технологической линии приготовления и 
раздачи кормов с разработкой кормораздатчика 
 
ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «24» ɦɚɹ 2018 ɝ. №ИИИ 
 
2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
 
3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
ɉɚɬɟɧɬɵ ɊɎ; 
ɨɛɴɟɦ ɛɭɧɤɟɪɚ ɧɟ ɦɟɧɟɟ, 3ɦ3 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, 1200 ɤɝ 
ɋɪɟɞɧɟɟ ɩɨɝɨɥɨɜɶɟ ɤɨɪɨɜ ɪɚɜɧɨ 400, ɦɨɥɨɞɧɹɤɚ 150 ɝɨɥ  
4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ 
1. Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
3. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ 
5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ 
3. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɢ ɞɟɬɚɥɢɪɨɜɤɚ 
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6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ  

Ɋɚɡɞɟɥ (ɩɨɞɪɚɡɞɟɥ) Ʉɨɧɫɭɥɶɬɚɧɬ 
  
 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИИИ04.05.2018 ɝ.ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ   
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   
3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ   
    
    
    
 

ɋɬɭɞɟɧɬИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Данилов И.Л.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Лушнов М.А.) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ⱦɚɧɢɥɨɜɚ ɂ.Ʌ. ɧɚ ɬɟɦɭ: 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɟɬɫɹ 

ɞɨɫɬɢɠɟɧɢɟ ɭɫɬɨɣɱɢɜɨɝɨ ɪɨɫɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɧɚɞɟɠɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɚɧɵ ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ 

ɫɵɪɶɟɦ. 

ɂɧɬɟɧɫɢɮɢɤɚɰɢɸ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɭɬɟɦ 

ɩɟɪɟɜɨɞɚ ɨɬɪɚɫɥɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɨɫɧɨɜɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɢɦɭɳɟɫɬɜ 

ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɛɚɡɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɤɨɨɩɟɪɚɰɢɢ ɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɣ ɢɧɬɟɝɪɚɰɢɢ. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИИ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 5 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ ИИИ 

ɪɢɫɭɧɤɨɜ, ИИ ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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AЛЬЭЫКМЭ 

TШ ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ШП DКЧТХШЯ I.L. ШЧ К ЬЮЛУОМЭ: DОЬТРЧ ШП ЭСО 

ЭОМСЧШХШРТМКХ ХТЧО ШП pЫОpКЫКЭТШЧ КЧН НТЬЭЫТЛЮЭТШЧ ШП ПШЫКРОЬ аТЭС НОЯОХШpЦОЧЭ ШП 

ЭСО МКЭЭХОПООНОЫ. 

TСО ЦКТЧ ШЛУОМЭТЯОЬ ШП КРЫШ-ТЧНЮЬЭЫТКХ МШЦpХОб ТЬ КМСТОЯОЦОЧЭ ШП ЬЭОКНв 

РЫШаЭС ШП КРЫТМЮХЭЮЫКХ pЫШНЮМЭТШЧ, ЫОХТКЛХО pЫШЯТНТЧР ЭСО МШЮЧЭЫв аТЭС ПШШН КЧН 

КРЫТМЮХЭЮЫКХ ЫКа ЦКЭОЫТКХЬ. 

TСО ТЧЭОЧЬТПТМКЭТШЧ ШП ХТЯОЬЭШМФ pЫШНЮМЭТШЧ ЧООНЬ ЭШ ЛО МКЫЫТОН ШЮЭ Лв 

ЭЫКЧЬПОЫ ШП ЛЫКЧМС ШЧ КЧ ТЧНЮЬЭЫТКХ ЛКЬТЬ аТЭС ЮЬО ШП КНЯКЧЭКРОЬ ШП ЬpОМТКХТгКЭТШЧ 

КЧН МШЧМОЧЭЫКЭТШЧ ШП ЭСО ОЧЭОЫpЫТЬОЬ ШЧ ЭСО ЛКЬТЬ ШП КРЫТМЮХЭЮЫКХ МШШpОЫКЭТШЧ КЧН 

КРЫШ-ТЧНЮЬЭЫТКХ ТЧЭОРЫКЭТШЧ. 

TСО pЮЫpШЬО ШП VKR ТЬ: DОЬТРЧ ШП ЭСО ЭОМСЧШХШРТМКХ ХТЧО ШП pЫОpКЫКЭТШЧ КЧН 

НТЬЭЫТЛЮЭТШЧ ШП ПШЫКРОЬ. 

VKR МШЧЬТЬЭЬ ШП ЭСО ОбpХКЧКЭШЫв ЧШЭО ШЧ ИИИ ЬСООЭЬ ШП ЭСО ЭвpОаЫТЭЭОЧ ЭОбЭ 

КЧН К РЫКpСТМ pКЫЭ ШЧ 5 ЬСООЭЬ ШП ЭСО A1 ПШЫЦКЭ. 

TСО ЧШЭО МШЧЬТЬЭЬ ШП ТЧЭЫШНЮМЭТШЧ, ЭСЫОО ЬОМЭТШЧЬ, МШЧМХЮЬТШЧЬ КЧН ТЧМХЮНОЬ 

ИИИ НЫКаТЧРЬ, ИИ ЭКЛХОЬ. TСО ХТЬЭ ШП ЭСО ЮЬОН ХТЭОЫКЭЮЫО МШЧЭКТЧЬ ИИИ ЧКЦОЬ. 

 

 

 

 

 

 

 

 

 

 

 

 



6 

ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ…………………………………………………………………7 

1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ………………………………..9 

2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ………………………………………..17 

2.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɥɢɧɢɣ ɢ ɫɢɫɬɟɦ ɤɨɪɦɥɟɧɢɹ…………………17 

2.2 Ɂɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɪɦɨɜɵɦ ɫɦɟɫɹɦ..20 

2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɪɚɰɢɨɧɚ.……………………………………..21 

2.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ  

ɤɨɪɦɨɜ……………………………………………………………………..23 

2.5 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ ɢ ɪɚɡɞɚɬɱɢɤɚɯ………….…………..24 

2.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ…………………………………………………..30 

3. ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ…………………………………………31 

3.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɚ ……………….31 

3.2 Ɉɛɨɫɧɨɜɚɧɢɟ, ɜɵɛɨɪ ɢ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ……………32 

3.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ……………………………………………..33 

3.4 ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ……………….…………36 

3.5 ȻȿɁɈɉȺɋɌɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ……………………...37 

3.6 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄȺə ɈɐȿɇɄȺ ɄɈɇɋɌɊɍɄɐɂɂ…….48 

ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə………………………………………….55 

ȻɂȻɅɂɈȽɊȺɎɂɑȿɋɄɂɃ ɋɉɂɋɈɄ……………………………………56 

ɋɉȿɐɂɎɂɄȺɐɂɂ………………………………………………………58 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7 

ȼɜɟɞɟɧɢɟ 
 

ɀɢɜɨɬɧɨɜɨɞɫɬɜɨ ɜɚɠɧɚɹ ɨɬɪɚɫɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɜ ɞɟɧɟɠɧɨɦ ɜɵɪɚɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 

ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɜɫɟɣ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɀɢɜɨɬɧɨɜɨɞɫɬɜɨ ɞɚёɬ ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɫɵɪɶё ɞɥɹ ɩɢɳɟɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɥɚɧɢɪɭɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɤɪɭɩɧɵɯ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɧɚ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɫɧɨɜɟ. ɇɚ ɪɹɞɭ ɫ ɷɬɢɦ ɜɟɞёɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɮɟɪɦ ɢ 

ɤɨɦɩɥɟɤɫɨɜ, ɬɨ ɟɫɬɶ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ, ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɫɧɚɳɟɧɢɸ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ.  

  ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ, ɭɤɪɟɩɥɟɧɢɟ ɟё ɦɚɬɟɪɢɚɥɶɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ, ɪɨɫɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɭɫɤɨɪɟɧɢɟ ɜɧɟɞɪɟɧɢɹ 

ɞɨɫɬɢɠɟɧɢɟ ɧɚɭɤɢ ɬɟɯɧɢɤɢ ɢ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ 

ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɤɨɨɩɟɪɚɰɢɢ ɢ 

ɫɨɡɞɚɧɢɟ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɞɢɧɟɧɢɣ ɢ ɩɪɟɞɩɪɢɹɬɢɣ.  

ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɨɫɬɨɹɧɢɹ ɜ ɯɨɡɹɣɫɬɜɟ ɤɨɪɦɨɜɨɣ ɛɚɡɵ, ɬɨ ɟɫɬɶ ɨɬ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ 

ɠɢɜɨɬɧɵɯ ɤɨɪɦɚɦɢ ɫ ɭɱɟɬɨɦ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɜɨɡɪɚɫɬɚ. Ʉɨɪɦɚ ɢɝɪɚɸɬ 

ɪɟɲɚɸɳɭɸ ɪɨɥɶ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 

ɠɢɜɨɬɧɵɯ, ɧɨ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɪɚɫɥɢ, ɬɚɤ ɤɚɤ ɛɨɥɟɟ 50% ɡɚɬɪɚɬ ɥɨɠɢɬɫɹ ɢɦɟɧɧɨ ɧɚ 

ɤɨɪɦɥɟɧɢɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪёɞɧɨɣ ɡɚɞɚɱɢ ɫɬɨɢɬ ɡɚɜɟɪɲɟɧɢɟ ɜɫɟɤɨɦɩɥɟɤɫɧɨɣ 

ɦɟɯɚɧɢɡɚɰɢɢ, ɡɟɦɥɟɞɟɥɢɟ ɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ ɢ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɧɚ ɧɨɜɭɸ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɨɜɭ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ 

ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ ɦɟɯɚɧɢɡɚɰɢɹ ɨɬɞɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɤɨɥɶɤɨ ɭɪɨɜɟɧɶ 

ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɫɨɡɞɚɧɢɟ ɧɚ ɮɟɪɦɚɯ ɩɨɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɥɢɧɢɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɞɟɢ ɩɨɞɝɨɬɨɜɤɢ ɧɨɜɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɦɚɲɢɧ ɧɚ ɛɭɞɭɳɟɟ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɥɧɭɸ 
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ɤɨɦɩɥɟɤɫɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɮɟɪɦ. ɇɨɜɵɟ ɫɢɫɬɟɦɵ ɦɚɲɢɧ ɩɨɡɜɨɥɹɟɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɬɪɭɞɨёɦɤɨɫɬɶ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɠɢɜɨɬɧɵɯ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 

50% ɢ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɡɞɟɪɠɤɢ ɧɚ 25-30%.  

 ɋɨɞɟɪɠɚɧɢɟ ɢ ɤɨɪɦɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦ 

ɩɪɨɰɟɫɫɨɦ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ. ɂ ɡɚɬɪɚɝɢɜɚɟɬ ɩɨɱɬɢ ɜɫɟ ɫɮɟɪɵ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɯɨɡɹɣɫɬɜɚ. 
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1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

 

   Ɏɭɧɤɰɢɹ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɫɬɶ ɝɥɚɜɧɨɟ ɢ ɨɬɥɢɱɚɟɬ 

ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɨɛɵɱɧɵɯ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ. ɗɬɢɦ 

ɢ ɨɛɭɫɥɨɜɥɟɧɨ ɦɧɨɝɨɨɛɪɚɡɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ 

ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɫɢɫɬɟɦɵ ɢ ɫɩɨɫɨɛɵ 

ɫɨɞɟɪɠɚɧɢɹ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰɵ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɪɦɨɜ ɢ 

ɫɩɨɫɨɛɵ ɤɨɪɦɥɟɧɢɹ. 

 
1 – ɩɪɢɰɟɩ; 2 – ɤɭɡɨɜ; 3 – ɛɥɨɤ ɛɢɬɟɪɨɜ; 4 – ɩɨɩɟɪɟɱɧɵɣ ɬɪɚɧɫɩɨɪɬёɪ; 5 – ɩɪɨɞɨɥɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬёɪ. 

Ɋɢɫɭɧɨɤ 1.1 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɄɌɍ-10 

 

Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɚɡɞɚɱɢ ɜ ɤɨɪɦɭɲɤɢ 

ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɫɟɧɚ, ɫɢɥɨɫɚ, ɫɟɧɚɠɚ, ɚ ɬɚɤ ɠɟ ɫɦɟɫɟɣ ɷɬɢɯ ɤɨɪɦɨɜ ɫ 

ɤɨɪɛɢɤɨɪɦɨɦ ɢ ɞɪɭɝɢɦɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ ɞɨɛɚɜɤɚɦɢ. 

Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɪɚɛɨɬɚɸɬ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɨɫɬɨɢɬ 

ɢɡ: ɞɜɭɯɨɫɧɨɝɨ ɩɪɢɰɟɩɚ 1, ɤɭɡɨɜɚ 2, ɛɥɨɤɚ ɛɢɬɟɪɨɜ 3, ɩɨɩɟɪɟɱɧɨɝɨ 4 ɢ 

ɩɪɨɞɨɥɶɧɨɝɨ 5 ɬɪɚɧɫɩɨɪɬɟɪɨɜ. 

Ɋɚɛɨɬɚɟɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨɧ ɡɚɝɪɭɠɚɟɬɫɹ 

ɢɡɦɟɥɶɱɟɧɧɨɣ ɦɚɫɫɨɣ ɜ ɤɨɪɦɨɰɟɯɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɮɟɪɦɭ. ɉɪɢ 

ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɢ ɬɪɚɤɬɨɪɢɫɬ ɜɤɥɸɱɚɟɬ ɜɬɨɪɭɸ ɩɟɪɟɞɚɱɭ, ȼɈɆ ɢ 

ɧɚɱɢɧɚɟɬ ɞɜɢɠɟɧɢɟ. ɉɪɨɞɨɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɩɨɞɚɟɬ ɦɚɫɫɭ ɧɚ ɛɢɬɟɪɵ, 
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ɤɨɬɨɪɵɟ ɪɚɡɪɵɯɥɹɸɬ ɟɟ ɢ ɩɨɞɚɸɬ ɧɚ ɩɨɩɟɪɟɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɤɨɬɨɪɵɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɞɚɱɭ ɤɨɪɦɚ ɠɢɜɨɬɧɵɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɡɦɟɧɟɧɢɟɦ 

ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɡɞɚɬɱɢɤɚ ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ. ɋɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɩɪɨɞɨɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɪɟɝɭɥɢɪɭɸɬ ɩɟɪɟɫɬɚɧɨɜɤɨɣ ɯɪɚɩɨɜɨɝɨ 

ɦɟɯɚɧɢɡɦɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɄɌɍ-10 ɨɝɪɚɧɢɱɟɧɨ – ɩɪɢ ɪɚɡɞɚɱɟ 

ɤɨɪɦɨɜ ɜ ɤɨɪɦɭɲɤɢ ɫ ɲɢɪɢɧɨɣ ɤɨɪɦɨɜɨɝɨ ɩɪɨɟɡɞɚ (ɧɟ ɦɟɧɟɟ 2000ɦɦ) ɢ 

ɜɵɫɨɬɨɣ ɤɨɪɦɭɲɤɢ (ɧɟ ɛɨɥɟɟ 750ɦɦ). ɉɪɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬɚɯ – ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɞɜɢɠɟɧɢɹ ɫ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɨɣ ɩɨ ɝɪɭɧɬɨɜɵɦ ɞɨɪɨɝɚɦ (ɧɟ ɛɨɥɟɟ 6ɤɦ/ɱ) ɢ 

ɩɨ ɞɨɪɨɝɚɦ ɫ ɩɨɤɪɵɬɢɟɦ (ɧɟ ɛɨɥɟɟ 30ɤɦ/ɱ). ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɫɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ (ɞɥɢɧɚ ɪɟɡɤɢ ɧɟ ɛɨɥɟɟ 150ɦɦɢ 50% 

ɨɬ ɦɚɫɫɵ ɤɨɪɦɚ). Ⱥɝɪɟɝɚɬɢɪɭɟɬɫɹ ɫ ɬɪɚɤɬɨɪɚɦɢ ɤɥɚɫɫɚ 1,4ɤɇ. 

 
1 –ɤɭɡɨɜ;  2 – ɪɚɦɚ; 3 – ɛɥɨɤ ɛɢɬɟɪɨɜ; 4 – ɩɨɩɟɪɟɱɧɵɣ ɬɪɚɧɫɩɨɪɬёɪ; 5 – ɩɪɨɞɨɥɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬёɪ. 

Ɋɢɫɭɧɨɤ 1.2 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɊɆɆ-5,0 

Ɇɨɛɢɥɶɧɵɣ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɊɆɆ-5,0 ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɚɡɞɚɱɢ ɧɚ ɯɨɞɭ ɜ ɤɨɪɦɭɲɤɢ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɫɟɧɚ, 

ɫɨɥɨɦɵ, ɫɢɥɨɫɚ, ɫɟɧɚɠɚ ɢ ɞɪɭɝɢɯ ɝɪɭɛɵɯ ɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ, ɚ ɬɚɤ ɠɟ ɢɯ ɫɦɟɫɟɣ 

ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɨɪɦɚɦɢ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɭɸ ɪɚɡɞɚɱɭ ɤɨɪɦɚ ɜ ɨɞɧɭ ɢɥɢ 

ɜ ɨɛɚ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɤɨɪɦɭɲɤɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

1,1…3,6ɤɦ/ɱ. 
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Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ: ɤɭɡɨɜɚ 1, ɪɚɦɵ 2, ɛɥɨɤɚ ɛɢɬɟɪɨɜ 3, 

ɩɨɩɟɪɟɱɧɨɝɨ 4 ɢ ɩɪɨɞɨɥɶɧɨɝɨ 5 ɬɪɚɧɫɩɨɪɬɟɪɨɜ. ɉɪɢɜɨɞ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ. 

Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɢɡɦɟɥɶɱɟɧɧɵɣ 

ɤɨɪɦ ɩɨɫɬɭɩɚɟɬ ɩɨ ɩɪɨɞɨɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɟɪɭ 5 ɧɚ ɛɥɨɤ ɛɢɬɟɪɨɜ 3, ɤɨɬɨɪɵɟ, 

ɢɡɦɟɥɶɱɚɹ ɢ ɪɚɡɛɪɚɫɵɜɚɹ ɤɨɪɦ, ɩɨɞɚɸɬ ɟɝɨ ɧɚ ɩɨɩɟɪɟɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 4, 

ɨɬɬɭɞɚ ɤɨɪɦ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɪɦɭɲɤɢ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɡɞɚɬɱɢɤɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ 

ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɩɪɨɞɨɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɫ ɩɨɦɨɳɶɸ 

ɯɪɚɩɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɬɚɤ ɠɟ ɨɝɪɚɧɢɱɟɧɨ: ɲɢɪɢɧɨɣ 

ɤɨɪɦɨɜɨɝɨ ɩɪɨɟɡɞɚ (ɧɟ ɦɟɧɟɟ 2000ɦɦ), ɜɵɫɨɬɨɣ ɤɨɪɦɭɲɟɤ (ɧɟ ɛɨɥɟɟ 750ɦɦ), 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɩɨ ɝɪɭɧɬɨɜɵɦ ɞɨɪɨɝɚɦ ɢ ɞɨɪɨɝɚɦ ɫ 

ɩɨɤɪɵɬɢɟɦ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 6 ɢ 16ɤɦ/ɱ). Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɚɝɪɟɝɚɬɢɪɭɟɬɫɹ ɫ 

ɬɪɚɤɬɨɪɚɦɢ ɤɥɚɫɫɚ 0,6 ɢ 0,9ɤɧ. 

 
1 – ɤɭɡɨɜ; 2 – ɪɚɦɚ; 3 – ɩɟɪɟɦɟɲɢɜɚɸɳɢɟ ɲɧɟɤɢ; 4 – ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬёɪ 

Ɋɢɫɭɧɨɤ 1.3 - ɉɪɢɰɟɩɧɨɣ ɪɚɡɞɚɬɱɢɤ ɫɦɟɫɢɬɟɥɶ Ɋɋɉ-10 

Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɫɦɟɲɢɜɚɧɢɟɦ ɢ ɪɚɡɞɚɱɟɣ ɧɚ ɯɨɞɭ ɜ ɤɨɪɦɭɲɤɢ ɤɨɪɦɨɜ ɬɚɤɢɯ ɤɚɤ ɫɟɧɨ, ɫɢɥɨɫ, 

ɫɟɧɚɠ, ɤɨɪɧɟɩɥɨɞɵ, ɠɦɵɯ ɢ ɡɟɪɧɨɜɵɟ ɨɬɯɨɞɵ. 

ɉɪɢɜɨɞ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ. 
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Ɋɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɫɥɭɠɚɬ ɲɧɟɤɢ, ɧɚ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɭɫɬɪɨɟɧ 

ɨɬɛɨɣɧɵɣ ɜɢɬɨɤ ɢ ɲɬɵɪɢ ɞɥɹ ɜɨɪɨɲɟɧɢɹ ɦɚɫɫɵ. Ɋɚɡɞɚɱɚ ɤɨɪɦɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɫɤɨɪɨɫɬɢ 4-6ɤɦ/ɱ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ. Ɋɋɉ-10 ɫɨɫɬɨɢɬ: ɢɡ ɤɭɡɨɜɚ 1, ɪɚɦɵ 

2, ɩɟɪɟɦɟɲɢɜɚɸɳɢɯ ɲɧɟɤɨɜ 3 ɢ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ 4. Ɂɚɝɪɭɠɟɧɧɵɣ 

ɤɨɪɦ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɲɧɟɤɚɦɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɨɬ ɤɨɪɦɨɰɟɯɚ ɤ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɦ ɩɨɦɟɳɟɧɢɹɦ, ɚ ɩɪɢ ɧɚɱɚɥɟ ɪɚɡɞɚɱɢ ɨɩɟɪɚɬɨɪ ɜɤɥɸɱɚɟɬ 

ɬɪɚɧɫɩɨɪɬɟɪ ɢ ɪɚɡɞɚɟɬ ɤɨɪɦ. 

ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ ɚɝɪɟɝɚɬɚ ɜɨɡɦɨɠɧɚ ɩɪɢ ɞɥɢɧɟ ɪɟɡɤɢ ɤɨɪɦɚ ɧɟ 

ɛɨɥɟɟ 30ɦɦ, ɲɢɪɢɧɟ ɤɨɪɦɨɜɨɝɨ ɩɪɨɯɨɞɚ ɧɟ ɦɟɧɟɟ 2200ɦɦ, ɜɵɫɨɬɟ ɤɨɪɦɭɲɟɤ 

750ɦɦ. 

 
Ɋɢɫɭɧɨɤ 1.4 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɩɚɬɟɧɬ №1618357) 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɩɚɬɟɧɬɚ SU 1618357 A2 ɫɨɞɟɪɠɢɬ ɛɭɧɤɟɪ ɜ ɜɢɞɟ 

ɨɫɧɨɜɧɨɝɨ ɩɨɞɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɧɚ ɜɵɯɨɞɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧɵ ɞɪɭɝ 

ɧɚɞ ɞɪɭɝɨɦ ɫɱɟɫɵɜɚɸɳɢɟ ɛɢɬɟɪɵ ɢ ɩɨɩɟɪɟɱɧɵɣ ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ. ɇɚɞ 

ɨɫɧɨɜɧɵɦ ɩɨɞɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɪɚɡɦɟɳɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɞɚɸɳɢɣ 

ɬɪɚɧɫɩɨɪɬɟɪ ɫ ɩɟɪɟɞɧɢɦɢ ɞɭɝɨɨɛɪɚɡɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ, ɢɦɟɸɳɢɦɢ 

ɛɨɤɨɜɨɣ ɜɵɫɬɭɩ, ɢ ɡɚɞɧɢɦɢ ɞɭɝɨɨɛɪɚɡɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɞɥɹ ɟɝɨ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɛɚɪɚɛɚɧɨɜ. ɇɚɩɪɚɜɥɹɸɳɢɟ ɩɪɢɤɪɟɩɥɟɧɵ ɤ 

ɛɨɤɨɜɢɧɚɦ ɛɭɧɤɟɪɚ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɪɚɡɦɟɳɟɧɵ ɫ ɨɯɜɚɬɨɦ 

ɜɟɪɯɧɟɝɨ ɫɱɟɫɵɜɚɸɳɟɝɨ ɛɢɬɟɪɚ, ɚ ɡɚɞɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɫɜɨɢɦɢ ɧɢɠɧɢɦɢ 

ɤɨɧɰɚɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ ɩɨɞɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ, 



13 

ɨɛɪɚɳɟɧɵ ɜɵɩɭɤɥɨɫɬɶɸ ɤ ɡɚɞɧɟɣ ɬɨɪɰɨɜɨɣ ɫɬɟɧɤɟ ɛɭɧɤɟɪɚ ɢ ɫɜɨɢɦɢ 

ɜɟɪɯɧɢɦɢ ɤɨɧɰɚɦɢ ɩɪɢɦɵɤɚɸɬ ɤ ɧɟɣ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɞɚɸɳɢɣ ɬɪɚɧɫɩɨɪɬɟɪ ɜɵɩɨɥɧɟɧ ɫɤɥɚɞɧɵɦ ɢɡ 

ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɫ 

ɩɨɦɨɳɶɸ ɩɚɥɶɰɚ  ɢ ɫɧɚɛɠɟɧɵ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɨɞ ɧɢɦ ɡɚɩɢɪɚɸɳɢɦ ɦɟɯɚ-

ɧɢɡɦɨɦ, ɲɟɫɬɟɪɧɹɦɢ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɧɚɞ ɡɚɞɧɢɦ ɤɨɧɰɨɦ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 

ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɥɹ ɜɪɚɳɟɧɢɹ ɜɟɪɯɧɟɣ ɜɟɬɜɢ ɟɝɨ ɰɟɩɧɨɝɨ ɤɨɧɬɭɪɚ, ɢ 

ɲɟɫɬɟɪɧɹɦɢ, ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɧɭɬɪɢ ɧɢɠɧɟɣ ɜɟɬɜɢ ɰɟɩɧɨɝɨ 

ɤɨɧɬɭɪɚ ɬɪɚɧɫɩɨɪɬɟɪɚ. Ɂɚɩɢɪɚɸɳɢɣ ɦɟɯɚɧɢɡɦ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 

ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɜɞɨɥɶ ɬɪɚɧɫɩɨɪɬɟɪɚ ɧɚ ɟɝɨ ɪɚɦɟ ɧɚ ɲɚɪɧɢɪɟ  

ɩɨɞ ɩɟɪɟɞɧɟɣ ɱɚɫɬɶɸ ɨɫɧɨɜɧɨɝɨ ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ, ɡɚɞɧɟɟ ɩɥɟɱɨ ɤɨɬɨɪɨɝɨ 

ɜɵɩɨɥɧɟɧɨ ɫ ɡɚɰɟɩɨɦ, ɢɦɟɸɳɢɦ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɮɨɪɦɭ ɩɪɹɦɨ-

ɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɛɪɚɳɟɧɧɨɝɨ ɜɟɪɲɢɧɨɣ ɤɜɟɪɯɭ, ɡɚɰɟɩ ɭɫɬɚɧɨɜɥɟɧ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɪɚɦɵ ɭɩɨɪɨɦ 

ɩɪɢ ɡɚɩɢɪɚɧɢɢ ɱɚɫɬɟɣ ɬɪɚɧɫɩɨɪɬɟɪɚ. ɉɟɪɟɞɧɟɟ ɩɥɟɱɨ ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ  

ɩɨɞɩɪɭɠɢɧɟɧɨ ɩɪɭɠɢɧɨɣ  ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɲɚɪɧɢɪɧɨɝɨ ɭɡɥɚ; ɫɜɹɡɚɧɨ ɫ ɡɚɞɧɢɦ 

ɩɥɟɱɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ, ɢɦɟɸɳɟɝɨ ɪɚɫɩɨɥɨɠɟɧɧɨɟ 

ɜɟɪɬɢɤɚɥɶɧɨ ɩɟɪɟɞɧɟɟ ɩɥɟɱɨ, ɤɨɬɨɪɨɟ ɱɟɪɟɡ ɲɚɬɭɧ ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧɨ ɫ ɭɩ-

ɪɚɜɥɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ. ɉɨɫɥɟɞɧɢɣ ɭɫɬɚɧɨɜɥɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɜɵɫɬɭɩɨɦ ɩɪɢ ɪɚɫɮɢɤɫɚɰɢɢ ɡɚɩɢɪɚɸɳɟɝɨ ɦɟɯɚɧɢɡɦɚ. 

ɒɚɪɧɢɪɧɵɣ ɭɡɟɥ ɨɫɧɨɜɧɨɝɨ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɜɭɩɥɟɱɢɯ ɪɵɱɚɝɨɜ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɪɚɡɦɟɳɟɧɧɨɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 

ɫɨɨɫɧɵɯ ɤɪɭɝɥɵɯ ɨɬɜɟɪɫɬɢɹɯ  ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ  ɢ ɩɪɨɞɨɥɝɨɜɚɬɨɦ ɨɬɜɟɪɫɬɢɢ 

ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ.Ʉ ɡɚɞɧɟɣ ɱɚɫɬɢ ɪɚɦɵ ɬɪɚɧɫɩɨɪɬɟɪɚ  ɫ ɩɨɦɨɳɶɸ ɬɹɝ 

ɩɪɢɫɨɟɞɢɧɟɧɵ ɪɨɥɢɤɢ, ɩɟɪɟɤɚɬɵɜɚɸɳɢɟɫɹ ɩɨ ɡɚɞɧɢɦ ɞɭɝɨɨɛɪɚɡɧɵɦ 

ɧɚɩɪɚɜɥɹɸɳɢɦ. Ɍɪɚɧɫɩɨɪɬɟɪ ɫɧɚɛɠɟɧ ɩɪɢɜɨɞɨɦ ɞɥɹ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜ 

ɧɚɩɪɚɜɥɹɸɳɢɯ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɜɢɞɟ ɲɚɪɧɢɪɧɨ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɛɨɤɨɜɢɧɚɦ 

ɛɭɧɤɟɪɚ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɲɬɨɤɢ ɤɨɬɨɪɵɯ ɫ ɩɨɦɨɳɶɸ ɪɵɱɚɝɨɜ ɫɜɹɡɚɧɵ ɫ 

ɤɨɧɰɚɦɢ ɜɚɥɚ ɜɟɞɭɳɟɝɨ ɛɚɪɚɛɚɧɚ, ɩɪɢɜɨɞ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ ɨɬ ɜɟɪɯɧɟɝɨ ɫɱɟɫɵɜɚɸɳɟɝɨ ɛɢɬɟɪɚ.  
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1 – ɞɧɢɳɟ; 2 – ɬɪɚɧɫɩɨɪɬёɪ; 3 – ɤɨɧɜɟɣɟɪ; 4 – ɛɢɬɟɪɵ. 

 
Ɋɢɫɭɧɨɤ 1.5 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɩɚɬɟɧɬ №1172501)  

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɜɤɥɸɱɚɟɬ ɛɭɧɤɟɪ 1, ɞɧɢɳɟ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɞɟ 

ɩɨɞɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ 2, ɧɚ ɜɵɯɨɞɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɩɨɩɟɪɟɱɧɵɣ 

ɜɵɝɪɭɡɧɨɣ ɤɨɧɜɟɣɟɪ 3, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɡɦɟɳɟɧ ɞɨɡɚɬɨɪ. ɉɨɫɥɟɞɧɢɣ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɫɱɟɫɵɜɚɸɳɢɯ ɛɢɬɟɪɨɜ 4 ɫ ɭɛɢɪɚɸɳɢɦɢɫɹ ɩɚɥɶɰɚɦɢ 5, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɭɧɤɟɪɚ. 

Ʉɨɧɰɵ ɩɚɥɶɰɟɜ 5 ɫɦɟɠɧɵɯ ɛɢɬɟɪɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɩɟɪɟɫɟɤɚɸɳɢɦɫɹ ɬɪɚɟɤɬɨɪɢɹɦ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɤɨɪɦ ɩɨɞɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ 2 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɫɱɟɫɵɜɚɸɳɢɦ ɛɢɬɟɪɚɦ 4, ɜɪɚɳɚɸɳɢɟɫɹ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ 

ɩɚɥɶɰɵ 5 ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬ ɡɚɯɜɚɬ ɩɨɪɰɢɣ ɤɨɪɦɚ ɢ ɫɛɪɚɫɵɜɚɸɬ ɢɯ ɱɟɪɟɡ 

ɦɟɠɛɢɬɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɜɵɝɪɭɡɧɨɣ ɤɨɧɜɟɣɟɪ 3. ɉɪɢ ɷɬɨɦ (ɛɥɚɝɨɞɚɪɹ 

ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɪɚɡɦɟɳɟɧɢɸ ɫɱɟɫɵɜɚɸɳɢɯ ɛɢɬɟɪɨɜ) ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ 

ɢɡɥɢɲɧɟɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɥɨɟɜ ɤɨɪɦɚ ɜ ɡɨɧɟ ɫɱɟɫɵɜɚɧɢɹ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɢɯ 

ɨɞɢɧɚɤɨɜɨɣ ɩɥɨɬɧɨɫɬɢ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɞɨɡɢɪɨɜɚɧɢɹ.1 

Ɋɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ (ɩɚɬɟɧɬ №1176879) ɫɨɞɟɪɠɢɬ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ 

ɬɟɥɟɠɤɟ 1 ɛɭɧɤɟɪ 2 ɫ ɜɵɝɪɭɡɧɵɦɢ ɨɤɧɚɦɢ 3 ɢ 4, ɩɨɞɚɸɳɢɣ ɬɪɚɧɫɩɨɪɬɟɪ 5 ɫɨ 

ɫɤɪɟɛɤɚɦɢ 6, ɜɵɝɪɭɡɧɚɹ ɜɟɬɜɶ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɟɧɚ ɜ ɥɨɬɤɟ, ɨɛɪɚɡɨɜɚɧɧɨɦ 

ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɨɣ 7 ɛɭɧɤɟɪɚ 2 ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɫɬɟɧɤɨɣ 8, ɧɚ ɤɨɬɨɪɨɣ 
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ɡɚɤɪɟɩɥɟɧ ɫɛɪɚɫɵɜɚɬɟɥɶ ɤɨɪɦɚ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɭɩɪɭɝɨɣ ɩɥɚɫɬɢɧɵ 9, 

ɢɦɟɸɳɟɣ ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɮɨɪɦɭ.  

 
1 – ɬɟɥɟɠɤɚ; 2 – ɛɭɧɤɟɪ; 3, 4 – ɜɵɝɪɭɡɧɵɟ ɨɤɧɚ; 5 – ɬɪɚɧɫɩɨɪɬёɪ; 6 – ɫɤɪɟɛɤɢ; 7 – ɫɬɟɧɤɚ 
ɩɟɪɟɞɧɹɹ; 8 – ɫɬɟɧɤɚ ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ; 9 – ɪɚɡɛɪɚɫɵɜɚɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 1.6 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɩɚɬɟɧɬ №1176879) 

ɉɥɚɫɬɢɧɵ 9 ɡɚɤɪɟɩɥɟɧɵ ɩɪɨɬɢɜ ɜɵɝɪɭɡɧɵɯ ɨɤɨɧ 3 ɢ 4, ɢ ɢɯ ɫɜɨɛɨɞɧɵɟ 

ɤɨɧɰɵ ɨɛɪɚɳɟɧɵ ɜɨɝɧɭɬɨɣ ɫɬɨɪɨɧɨɣ ɤ ɜɵɝɪɭɡɧɨɦɭ ɨɤɧɭ. ɉɥɚɫɬɢɧɚ 9 

ɫɧɚɛɠɟɧɚ ɨɫɶɸ 10 ɫ ɪɵɱɚɝɚɦɢ 11 (ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɧɵɦɢ ɫ ɨɫɶɸ). Ɉɫɶ 10 

ɭɫɬɚɧɨɜɥɟɧɚ ɜɨ ɜɬɭɥɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɤɚɯ ɛɭɧɤɟɪɚ 2. 

ɒɢɛɟɪɧɵɟ ɡɚɫɥɨɧɤɢ 12 ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞ ɜɵɝɪɭɡɧɵɦɢ ɨɤɧɚɦɢ 3 ɢ 4 ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ. 

Ɂɚɫɥɨɧɤɢ 12 ɢɦɟɸɬ ɤɨɩɢɪɵ 13, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɫ ɪɨɥɢɤɚɦɢ 14 ɪɵɱɚɝɨɜ 

11, ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɵ ɫɨ ɫɛɪɚɫɵɜɚɬɟɥɟɦ. Ɋɵɱɚɝɢ 11 ɡɚɤɪɟɩɥɟɧɵ 

ɫɜɨɛɨɞɧɵɦ ɤɨɧɰɨɦ ɤ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ 2 ɫ ɩɨɦɨɳɶɸ ɩɪɭɠɢɧ 15, ɤɨɬɨɪɵɟ 

ɩɨɫɬɨɹɧɧɨ ɭɞɟɪɠɢɜɚɸɬ ɫɛɪɚɫɵɜɚɬɟɥɢ ɜ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ (ɜ ɪɟɠɢɦɟ 

ɜɵɝɪɭɡɤɢ ɤɨɪɦɚ). 

ɉɨɞ ɜɵɝɪɭɡɧɵɦɢ ɨɤɧɚɦɢ 3 ɢ 4 ɪɚɡɦɟɳɟɧɵ ɜɵɝɪɭɡɧɵɟ ɲɧɟɤɢ 16. 

ɇɢɠɧɟɟ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ 3 ɜɵɩɨɥɧɟɧɨ ɞɥɢɧɨɣ, ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɞɥɢɧɵ 

ɫɤɪɟɛɤɚ 6 ɬɪɚɧɫɩɨɪɬɟɪɚ 5, ɜɟɪɯɧɟɟ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ 4 ɜɵɩɨɥɧɟɧɨ ɞɥɢɧɨɣ, 
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ɪɚɜɧɨɣ ɢɥɢ ɛɨɥɶɲɟɣ ɞɥɢɧɵ ɫɤɪɟɛɤɚ 6, ɚ ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ 2/3 ɪɚɫɫɬɨɹɧɢɹ 

ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɫɤɪɟɛɤɚɦɢ 6 ɬɪɚɧɫɩɨɪɬɟɪɚ 5, ɩɪɢ ɷɬɨɦ ɩɥɚɫɬɢɧɚ 9 

ɫɛɪɚɫɵɜɚɬɟɥɹ ɜɵɩɨɥɧɟɧɚ ɞɥɢɧɨɣ, ɪɚɜɧɨɣ ɞɥɢɧɟ ɜɵɝɪɭɡɧɵɯ ɨɤɨɧ. 

Ɍɚɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɞɚɬɱɢɤɚ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɜɧɨɦɟɪɧɭɸ ɜɵɞɚɱɭ ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɢ ɨɛɨɢɯ ɹɪɭɫɨɜ ɛɚɬɚɪɟɢ. 

Ɋɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ Д15Ж. 

ɉɪɢ ɩɭɫɬɨɦ ɛɭɧɤɟɪɟ ɲɢɛɟɪɧɵɟ ɡɚɫɥɨɧɤɢ 12 ɡɚɤɪɵɬɵ. ɉɪɢ ɷɬɨɦ ɤɨɩɢɪɵ 

13 ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɪɨɥɢɤɚɦɢ 14 ɪɵɱɚɝɨɜ 11, ɢ ɩɥɚɫɬɢɧɵ 9 ɧɚ ɨɫɢ 10 

ɩɪɨɜɨɪɚɱɢɜɚɸɬɫɹ ɜ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ. ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɤɨɪɦɚ ɜɤɥɸɱɚɟɬɫɹ 

ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɟ ɤɨɪɦɚ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɨɬɤɪɵɜɚɸɬɫɹ ɲɢɛɟɪɧɵɟ ɡɚɫɥɨɧɤɢ. ɉɪɢ ɷɬɨɦ 

ɤɨɩɢɪ 13 ɫɯɨɞɢɬ ɫ ɪɨɥɢɤɚ 14 ɢ ɪɵɱɚɝɢ 11 ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɭɠɢɧɵ 15 ɜɨɡɜɪɚɳɚɸɬ 

ɩɥɚɫɬɢɧɵ 9 ɫɛɪɚɫɵɜɚɬɟɥɹ ɜ ɧɢɠɧɟɟ ɩɨɥɨɠɟɧɢɟ. ɉɪɨɢɫɯɨɞɢɬ ɜɵɝɪɭɡɤɚ ɤɨɪɦɚ 

ɜ ɤɨɪɦɭɲɤɢ. 
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2.ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɥɢɧɢɣ ɢ ɫɢɫɬɟɦ ɤɨɪɦɥɟɧɢɹ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɜɥɚɠɧɵɯ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɜɤɥɸɱɚɸɬ ɜ 

ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ: ɢɡɦɟɥɶɱɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɞɨɡɢɪɨɜɚɧɢɟ ɢ ɫɦɟɲɢɜɚɧɢɟ. ɉɪɢ ɩɨɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɦɟɫɢɬɟɥɶ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɞɨɡɢɪɨɜɚɧɢɟ ɢɯ ɜ ɫɥɟɞɭɸɳɟɦ ɩɪɟɞɟɥɟ: ɞɥɹ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɡɚɞɚɧɧɨɣ ɧɨɪɦɵ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɛɨɥɟɟ 5%,   

ɉɪɢɦɟɧɟɧɢɟ ɤɨɪɦɨɫɦɟɫɟɣ ɜ ɢɡɦɟɥɶɱɟɧɧɨɦ ɜɢɞɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɥɭɱɲɟɧɢɟ ɩɨɟɞɚɟɦɨɫɬɢ ɤɨɪɦɨɜ ɠɢɜɨɬɧɵɦɢ ɧɚ 15-20%, ɥɭɱɲɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɢɯ ɭɫɜɨɟɧɢɟ ɩɨɜɵɲɚɟɬ ɨɬɞɚɱɭ ɤɨɪɦɚ. 

Ʉɨɪɦɨɜɵɟ ɫɦɟɫɢ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɵ, ɭɞɨɛɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɚɡɞɚɱɢ. 

ɇɚɛɨɪ ɤɨɪɦɨɜ, ɦɟɬɨɞɵ ɢɯ ɩɨɞɝɨɬɨɜɤɢ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɫɦɟɫɟɣ ɞɥɹ ɠɢɜɨɬɧɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɬɢɩɨɦ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ. 

ɉɨɫɤɨɥɶɤɭ ɜɫɟ ɤɨɪɦɨɜɵɟ ɫɦɟɫɢ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ 

(40-75%), ɬɨ ɞɚɜɚɬɶ ɢɯ ɠɢɜɨɬɧɵɦ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɫɨɡɞɚɜɚɹ ɡɚɩɚɫ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ ɫɭɬɤɢ, ɢɧɚɱɟ ɤɨɪɦ ɧɚɱɢɧɚɟɬ ɩɨɪɬɢɬɶɫɹ ɢ 

ɬɟɪɹɟɬ ɫɜɨɢ ɩɢɬɚɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɜ ɤɨɪɦɨɰɟɯɚɯ. 

Ʉɨɪɦɨɰɟɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɩɢɬɚɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ 

ɩɨɦɟɳɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɨɬɨɱɧɨɝɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɤɨɪɦɨɜ ɢ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɜ ɧɭɠɧɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɚ ɬɚɤɠɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɡɨɨɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɬɢɩɨɦ ɤɨɪɦɨɰɟɯɚ ɹɜɥɹɟɬɫɹ ɤɨɪɦɨɰɟɯ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɡ 

ɬɟɪɦɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 
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ȼ 
ɬɚɤɢɯ 

ɰɟɯɚɯ 
ɪɚɡɥɢɱɧɵ

ɟ 
ɤɨɪɦɚ 

ɩɟɪɟɞ 
ɫɤɚɪɦɥɢɜɚɧɢɟɦ 

ɥɢɲ
ɶ 

ɢɡɦɟɥɶɱɚɸ
ɬ ɢ ɫɦɟɲ

ɢɜɚɸ
ɬ, ɬɟɯɧɨɥɨɝɢɹ ɜ ɧɢɯ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɚ ɢ ɧɟ ɬɪɟɛɭɟɬ 

ɡɧɚɱɢɬɟɥɶɧɵ
ɯ 

ɮɢɧɚɧɫɨɜɵ
ɯ 

ɪɚɫɯɨɞɨɜ. 
Ɍɚɤɚɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɯɟɦɚ 

ɤɨɪɦɨɰɟɯɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.2.1. 

                         

Ɋɢɫɭɧɨɤ 2.1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ: 
1-Ɏɭɪɚɠɢɪ Ɏɇ – 1.4; 2-Ⱦɨɡɚɬɨɪ ɤɨɪɦɨɜ ȾɋɄ – 30; 3-Ɍɪɚɧɫɩɨɪɬɟɪ ɌɄ – 5.0Ȼ; 4-ɂɡɦɟɥɶɱɢɬɟɥɶ ɂɄɆ – 5; 

5-Ⱦɨɡɚɬɨɪ Ⱦɋ – 15; 6-Ȼɭɧɤɟɪ ɤɨɧɰ.ɤɨɪɦɨɜ ȻɋɄ – 10; 7-Ⱦɨɡɚɬɨɪ ȾɄ – 10; 8-Ɍɪɚɧɫɩɨɪɬɟɪ ɌɅ – 65; 
9-ɋɦɟɫɢɬɟɥɶ ɂɋɄ – 3; 10-Ɍɪɚɧɫɩɨɪɬɟɪ Ɍɋ – 40Ɇ. 
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ȼ ɷɬɨɦ ɤɨɪɦɨɰɟɯɟ ɝɪɭɛɵɟ ɤɨɪɦɚ, ɫɢɥɨɫ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɚɸɬ 

ɮɭɪɚɠɢɪɨɦ Ɏɇ-1,4 ɢɥɢ ɩɨɝɪɭɡɱɢɤɨɦ ɉɋɄ-5, ɞɨɫɬɚɜɥɹɸɬ ɜ ɰɟɯ ɫ ɤɨɪɦɨɜɨɣ 

ɡɨɧɵ ɤɨɦɩɥɟɤɫɚ ɫ ɩɨɦɨɳɶɸ ɬɪɚɤɬɨɪɧɵɯ ɩɪɢɰɟɩɨɜ ɢ ɩɨɞɚɸɬ ɧɚ ɞɨɡɚɬɨɪɵ ɬɢɩɚ 

ȾɋɄ-30 ɢɥɢ ɉɁɆ-1,5. 

Ɂɚɬɟɦ ɜɵɪɨɜɧɟɧɧɵɦ ɩɨɬɨɤɨɦ ɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɧɚ ɥɟɧɬɨɱɧɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ-65 ɥɢɧɢɢ ɫɛɨɪɚ, ɫɦɟɲɢɜɚɧɢɹ, ɞɨɢɡɦɟɥɶɱɟɧɢɹ ɢ ɜɵɞɚɱɢ 

ɤɨɪɦɨɫɦɟɫɢ. 

Ʉɨɪɧɟɩɥɨɞɵ ɢɡ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ ɌɄ-50Ȼ, ɡɚɝɪɭɠɚɟɦɨɝɨ 

ɫɚɦɨɫɜɚɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ, ɩɨɫɬɭɩɚɸɬ ɜ ɦɨɣɤɭ-ɤɨɪɦɨɪɟɡɤɭ ɂɄɆ-5, ɝɞɟ 

ɨɱɢɳɚɸɬɫɹ, ɦɨɸɬɫɹ, ɢɡɦɟɥɶɱɚɸɬɫɹ ɞɨ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ 

ɞɨɡɚɬɨɪ ɫɨɱɧɵɯ ɤɨɪɦɨɜ Ⱦɋ-15, ɚ ɡɚɬɟɦ ɧɚ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ-65 

ɥɢɧɢɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɞɨɫɬɚɜɥɹɸɬɫɹ ɡɚɝɪɭɡɱɢɤɨɦ ɁɋɄ-10, 

ɤɨɬɨɪɵɣ ɡɚɝɪɭɠɚɟɬ ɢɯ ɜ ɛɭɧɤɟɪ ȻɋɄ-10, ɨɬɬɭɞɚ ɨɧɢ ɩɨ ɧɚɤɥɨɧɧɨɦɭ 

ɬɪɚɧɫɩɨɪɬɟɪɭ ɩɨɞɚɸɬɫɹ ɜ ɞɨɡɚɬɨɪ ȾɄ-10, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɞɨɡɢɪɨɜɚɧɧɭɸ 

ɩɨɞɚɱɭ ɤɨɪɦɚ ɧɚ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɌɅ-65. 

ɉɢɬɚɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ (ɦɟɥɚɫɫɨɜɵɣ, ɦɟɥɚɫɫɵ ɫ ɤɨɪɛɢɞɨɦ) 

ɩɪɢɝɨɬɨɜɥɹɸɬɫɹ ɜ ɫɦɟɫɢɬɟɥɟ ɋɆ-1,7. ɉɪɢɝɨɬɨɜɥɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɰɢɨɧɚ 

ɩɨ ɤɨɧɜɟɣɟɪɭ ɌɅ-65 ɩɨɞɚɸɬɫɹ ɧɚ ɫɦɟɫɢɬɟɥɶ-ɢɡɦɟɥɶɱɢɬɟɥɶ ɂɋ-30, ɂɋɄ-3 ɞɥɹ 

ɫɦɟɲɢɜɚɧɢɹ, ɪɚɡɦɟɥɶɱɟɧɢɹ ɢ ɭɜɥɚɠɧɟɧɢɹ ɩɢɬɚɬɟɥɶɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ. Ƚɨɬɨɜɚɹ 

ɩɪɨɞɭɤɰɢɹ ɜɵɝɪɭɠɚɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ Ɍɋ-40 ɜ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɤɨɪɦɨɫɦɟɫɢ ɜ ɤɨɪɦɨɰɟɯɚɯ ɫɜɹɡɚɧɨ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 

ɡɚɬɪɚɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɬɟɤɭɳɢɦɢ ɡɚɬɪɚɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɢ 

ɪɟɦɨɧɬɨɦ. Ɍɚɤɠɟ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɤɨɪɦɨɰɟɯɚ ɩɪɨɫɬɚɢɜɚɸɬ, ɩɨɷɬɨɦɭ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ, ɢɡɥɨɠɟɧɧɚɹ ɧɢɠɟ. 
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2.2 Ɂɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɪɦɨɜɵɦ 

ɫɦɟɫɹɦ 

Ʉɨɪɦɚɦɢ ɧɚɡɵɜɚɸɬ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɤɨɪɦɥɟɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɪɚɫɬɢɬɟɥɶɧɨɝɨ, ɠɢɜɨɬɧɨɝɨ, 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɭɫɜɨɹɟɦɨɣ ɞɥɹ ɠɢɜɨɬɧɵɯ ɮɨɪɦɟ. 

Ƚɪɭɛɵɟ ɤɨɪɦɚ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɪɚɰɢɨɧɨɜ ɞɥɹ 

ɄɊɋ. Ɉɧɢ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɞɧɨɩɟɪɟɜɚɪɢɜɚɟɦɨɣ ɤɥɟɬɱɚɬɤɢ 

(ɞɨ 40%), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɠɟɫɬɤɢɦɢ ɢ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɩɥɨɯɨ ɩɨɟɞɚɸɬɫɹ ɠɢɜɨɬɧɵɦɢ. 

ɋɟɧɨ ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ, ɨɬɜɟɱɚɸɳɟɟ ɫɬɚɧɞɚɪɬɭ ȽɈɋɌ 4808-49 ɦɨɠɧɨ 

ɫɤɚɪɦɥɢɜɚɬɶ ɛɟɡ ɩɨɞɝɨɬɨɜɤɢ, ɧɨ ɭɫɥɨɜɢɹ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ 

ɬɪɟɛɭɸɬ ɢɯ ɢɡɦɟɥɶɱɟɧɢɹ. ɋɨɥɨɦɚ, ɫɟɧɨ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɞɪɭɝɢɟ ɝɪɭɛɵɟ 

ɤɨɪɦɚ ɩɨɞɜɟɪɝɚɸɬ ɢɡɦɟɥɶɱɟɧɢɸ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɩɨɟɞɚɧɢɹ. 

ɉɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɫɨɥɨɦɵ ɢ ɫɟɧɚ ɪɚɡɦɟɪ ɪɟɡɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɹ ɄɊɋ  

40-50ɦɦ. Ȼɨɥɟɟ ɦɟɥɤɭɸ ɪɟɡɤɭ (5-10ɦɦ) ɝɨɬɨɜɹɬ, ɟɫɥɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ 

ɫɦɟɲɢɜɚɸɬ ɫ ɫɨɱɧɵɦɢ ɤɨɪɦɚɦɢ. 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢɯ ɫɦɟɲɢɜɚɸɬ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɤɨɪɦɨɜ 

(ɤɨɪɧɟɩɥɨɞɵ, ɫɢɥɨɫ, ɤɨɧɰɟɧɬɪɚɬɵ, ɤɨɪɦɨɜɵɟ ɞɪɨɠɠɢ ɢ ɞɪ.) 

ɋɨɱɧɵɟ ɤɨɪɦɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɦɨɣɤɟ (ɤɚɪɬɨɮɟɥɶ, ɤɨɪɧɟɩɥɨɞɵ), ɪɟɡɤɟ ɢ 

ɫɦɟɲɢɜɚɧɢɸ. Ʉɨɪɧɟɩɥɨɞɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɤɚɪɦɥɢɜɚɬɶ ɤɨɪɨɜɚɦ ɜ ɰɟɥɶɧɨɦ 

ɜɢɞɟ (ɤɪɨɦɟ ɦɟɥɤɢɯ). Ɍɨɥɳɢɧɚ ɪɟɡɤɢ ɤɨɪɧɟɩɥɨɞɨɜ ɩɪɢ ɫɤɚɪɦɥɢɜɚɧɢɢ ɞɨɥɠɧɚ 

ɛɵɬɶ 10-15ɦɦ. 

Ʉɚɪɬɨɮɟɥɶ ɫɤɚɪɦɥɢɜɚɸɬ ɄɊɋ ɫɵɪɵɦ ɜ ɢɡɦɟɥɶɱɟɧɧɨɦ ɜɢɞɟ. Ɋɚɡɦɟɪ ɧɟ 

ɪɚɡɪɭɲɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 10ɦɦ ɢ ɱɢɫɥɨ ɬɚɤɢɯ ɱɚɫɬɢɰ  ɧɟ 

ɛɨɥɟɟ 5 % ɨɬ ɨɛɳɟɣ ɦɚɫɫɵ. 

ȼɫɟ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɫɤɚɪɦɥɢɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɩɟɪɟɞ ɫɤɚɪɦɥɢɜɚɧɢɟɦ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɱɢ. 
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Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ ɡɟɦɥɢ, ɤɚɦɧɟɣ, 

ɫɟɦɹɧ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, ɚ ɬɚɤɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɱɚɫɬɢɰ. 

ɋɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ (ɩɟɫɨɤ) ɜ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɤɨɪɦɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 0,5 % ɞɥɹ ɦɨɥɨɞɧɹɤɚ, ɩɨ ȽɈɋɌ 18691-73. 

ɋɨɞɟɪɠɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɪɚɡɦɟɪɨɦ ɞɨ 2ɦɦ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 

30ɦɝ ɧɚ 1ɤɝ ɤɨɪɦɚ. Ɋɚɡɦɟɪ ɱɚɫɬɢɰ ɜ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɚɯ ɞɨɩɭɫɤɚɟɬɫɹ 

ɧɟ ɛɨɥɟɟ 3ɦɦ.  

ɋɬɚɧɞɚɪɬ ɧɚ ɤɨɧɰɟ6ɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ (ɝɨɫɬ 8770-58) ɨɩɪɟɞɟɥɹɟɬ 

ɬɪɢ ɫɬɟɩɟɧɢ ɪɚɡɦɨɥɚ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɪɟɞɧɢɦɢ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ: 

ɨɬ 0,2 ɞɨ 1ɦɦ-ɦɟɥɤɢɣ ɪɚɡɦɨɥ, ɨɬ 1 ɞɨ 1,8 – ɫɪɟɞɧɢɣ ɢ ɨɬ 1,8-2,6ɦɦ – ɤɪɭɩɧɵɣ 

ɪɚɡɦɨɥ. 

ɋɦɟɫɶ ɞɨɥɠɧɚ ɛɵɬɶ ɨɞɧɨɪɨɞɧɚ. ɉɨɤɚɡɚɬɟɥɶ ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɦɟɫɢ 

ɞɨɥɠɟɧ ɛɵɬɶ 90-95 %. 

Ʉɨɪɦɨɜɵɟ ɫɦɟɫɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɝɨɬɨɜɥɟɧɵ ɫɬɪɨɝɨ ɩɨ ɪɟɰɟɩɬɭ. Ɍɚɤ 

ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɦɛɢɤɨɪɦɨɜ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɪɟɰɟɩɬɭɪɧɨɝɨ ɫɨɫɬɚɜɚ 

ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɟ ɛɨɥɟɟ  15%, ɫɨɱɧɵɯ   3,5%, ɠɢɞɤɢɯ ɤɨɪɦɨɜ 

2,5%, ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ  1% ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɤɨɪɦɚ ɩɨ 

ɦɚɫɫɟ. ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɜɥɚɠɧɵɯ, ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ ɨɬɤɥɨɧɟɧɢɟ ɨɬ 

ɪɟɰɟɩɬɚ ɞɨɩɭɫɤɚɟɬɫɹ ɞɥɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ   15%, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ 

 5%. ɋɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, (ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ) ɫɦɟɲɢɜɚɧɢɹ ɞɥɹ 

ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɧɨɪɦɵ ɨɬɤɥɨɧɟɧɢɹ ɩɪɢ ɞɨɡɢɪɨɜɚɧɢɢ ɷɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ.  

Ʉɨɪɦɨɫɦɟɫɶ ɝɨɬɨɜɹɬ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ ɞɜɚ ɱɚɫɚ ɞɨ ɪɚɡɞɚɱɢ ɠɢɜɨɬɧɵɦ. 

 

2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɪɚɰɢɨɧɚ. 

    Ɋɚɡɧɨɨɛɪɚɡɢɟ ɤɨɪɦɨɜ ɜ ɪɚɰɢɨɧɚɯ ɢ ɢɯ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ – ɧɟɩɪɟɦɟɧɧɨɟ 

ɭɫɥɨɜɢɟ ɩɨɜɵɲɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɤɨɪɦɥɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ.  
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ȼɵɫɨɤɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɄɊɋ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɪɦɨɜ 

ɦɨɝɭɬ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 

ɤɨɪɦɥɟɧɢɹ.  

Ɋɚɰɢɨɧɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɪɹɞɭ ɭɫɥɨɜɢɣ Д7Ж: 

- ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɩɬɢɰɟ ɜ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜɚɯ, 

- ɫɨɫɬɨɹɬɶ ɢɡ ɤɨɪɦɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɪɨɞɟ ɢ ɜɤɭɫɭ,  

- ɛɥɚɝɨɬɜɨɪɧɨ ɜɥɢɹɬɶ ɧɚ ɩɢɳɟɜɚɪɟɧɢɟ, 

- ɛɵɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɩɨ ɫɨɫɬɚɜɭ. 

ɋɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ ɪɚɰɢɨɧ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɹɦ ɠɢɜɨɬɧɨɝɨ ɜ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɪɚɰɢɨɧɚ ɢɦɟɟɬ 

ɫɨɨɬɧɨɲɟɧɢɟ ɤɨɪɦɨɜ ɜɯɨɞɹɳɢɯ ɜ ɪɚɰɢɨɧ. ɋɨɛɥɸɞɟɧɢɟ ɷɬɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ 

ɢɝɪɚɟɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɩɢɳɟɜɚɪɟɧɢɹ ɠɢɜɨɬɧɨɝɨ. 

ɋɬɪɭɤɬɭɪɚ ɪɚɰɢɨɧɚ ɞɥɹ ɞɨɣɧɵɯ ɤɨɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ ɭɞɨɹ ɞɚɧɚ ɜ ɬɚɛɥɢɰɟ 2.1 

Ɍɚɛɥɢɰɚ 2.1 - ɋɬɪɭɤɬɭɪɚ ɪɚɰɢɨɧɚ ɞɥɹ ɞɨɣɧɵɯ ɤɨɪɨɜ. 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɤɨɪɦɚ 

Ʉɨɥ-
ɜɨ 

ɤɨɪɦ
ɚ ɧɚ 
1 ɝɥ. 

ɜ 
ɞɟɧɶ, 

ɤɝ. 

ɉɢɬɚɬɟɥɶɧɵɣ ɪɚɰɢɨɧ 
Ʉɨɪɦ

. 
ɟɞɢɧ. 

ɉɟɪɟɜɚɪ
. 

ɩɪɨɬɟɢɧ 

Ʉɚɥɶɰɢɣ
, 
ɝ 

Ɏɨɫɮɨɪ
, 
ɝ 

ɉɨɜɚɪ
. 

ɫɨɥɶ 

Ʉɚɪɨɬɢɧ,
ɝ 

ɋɟɧɚɠ 8 2,2 178 15,0 7,0 - 200 
ɫɨɥɨɦɚ 15 1,8 150 32,0 4,5 37 - 
ɋɢɥɨɫ 
ɤɭɤɭɪɭɡɧɵɣ 

15 1,8  226 290 4,5 - 150 

ɫɜɟɤɥɚ 10 1,5 140 5,0 3,0 - - 
ɤɨɧɰɟɧɬɪɚɬɵ 3,5 3,77 420 5,3 16,2 - - 
ɉɨɜɚɪ. ɫɨɥɶ - - - - - 33 - 
ɂɬɨɝɨ 51,6 11,07 1114 163,3 58,2 70 350 
Ɍɟɛɭɟɬɫɹ ɩɨ 
ɤɨɪɦ. ɧɨɪɦ. 

- 1120 1750 55 55 75 470 

 

ɋɨɫɬɚɜɥɹɸɬɫɹ ɪɚɰɢɨɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɧɚɱɚɥɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɧɨɪɦɭ ɤɨɪɦɥɟɧɢɹ, ɡɚɬɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
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ɤɨɪɦɨɜɵɦ ɩɥɚɧɨɦ ɨɩɪɟɞɟɥɹɸɬ ɫɭɬɨɱɧɵɟ ɞɚɱɢ ɤɨɪɦɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɢ ɨɬ ɭɪɨɜɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɤɭɪ-ɧɟɫɭɲɟɤ. 

Ɉɩɬɢɦɚɥɶɧɨɟ  ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɰɟɧɬɪɚɬɨɜ ɜ ɪɚɰɢɨɧɚɯ ɞɨɣɧɵɯ ɤɨɪɨɜ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 150-350ɝ. ɧɚ ɨɞɢɧ ɥɢɬɪ ɦɨɥɨɤɚ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɤɨɪɦɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɧɨɪɦɢɪɨɜɚɬɶ ɩɨɥɧɨɰɟɧɧɵɟ ɤɨɪɦɚ ɩɪɢ ɬɢɩɨɜɵɯ ɪɚɰɢɨɧɚɯ ɞɥɹ 

ɡɢɦɧɟɝɨ, ɜɟɫɟɧɧɟɝɨ, ɥɟɬɧɟɝɨ ɢ ɨɫɟɧɧɟɝɨ ɩɟɪɢɨɞɨɜ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɧɟɨɛɯɨɞɢɦɨ ɫɤɚɪɦɥɢɜɚɬɶ ɜ ɜɢɞɟ 

ɤɨɦɛɢɤɨɪɦɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɢɯ ɩɨɥɧɨɰɟɧɧɨɫɬɢ. 

Ɍɢɩ ɤɨɪɦɥɟɧɢɹ ɢ ɪɚɰɢɨɧɵ ɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ 

ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɳɟɣ ɡɚɞɚɱɟ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɢ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɭ. 

2.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ 

ȼ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɫɭɳɟɫɬɜɭɸɬ 

ɞɜɚ ɫɩɨɫɨɛɚ ɫɨɞɟɪɠɚɧɢɹ ɠɢɜɨɬɧɵɯ: ɩɪɢɜɹɡɧɨɣ ɢ ɛɟɫɩɪɢɜɹɡɧɨɣ. ɇɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɩɪɢɜɹɡɧɨɣ ɫɩɨɫɨɛ, ɩɪɢ ɤɨɬɨɪɨɦ ɠɢɜɨɬɧɵɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 

ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɨɣɥɚɯ, ɚ ɥɟɬɨɦ ɜ ɥɟɬɧɢɯ ɥɚɝɟɪɹɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɨɪɦɨɰɟɯɚ ɜ 

ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɨɫɬɚɢɜɚɸɬ. ɉɪɨɫɬɚɢɜɚɸɬ ɨɧɢ ɬɚɤɠɟ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ 

ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ ɤ ɤɨɪɦɚɦ, ɞɨɪɨɝɨɜɢɡɧɵ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɦɚɥɵɯ 

ɡɚɩɚɫɨɜ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɤɨɬɨɪɨɝɨ ɯɜɚɬɚɟɬ ɨɬɱɚɫɬɢ ɥɢɲɶ ɧɚ ɨɫɟɧɧɢɣ 

ɩɟɪɢɨɞ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 

ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ ɩɨɹɜɢɥɚɫɶ ɡɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɫɦɟɫɢ. 

ȼ ɧɚɫɬɨɹɳɟɦ ɩɪɨɟɤɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ 

ɪɚɡɞɚɱɢ ɤɨɪɦɨɫɦɟɫɢ ɛɟɡ ɭɱɚɫɬɢɹ ɤɨɪɦɨɰɟɯɚ. 

ȼ ɩɪɨɟɤɬɟ ɫɨɱɧɵɟ ɤɨɪɦɚ ɩɪɹɦɨ ɢɡ ɬɪɚɧɲɟɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɦɨɛɢɥɶɧɵɣ, 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ, ɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɢ ɤɨɪɧɟɩɥɨɞɵ ɩɟɪɟɞ 

ɫɦɟɲɢɜɚɧɢɟɦ ɢɡɦɟɥɶɱɚɸɬɫɹ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬɫɹ ɜ ɬɨɬ ɠɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ. ȼɨ 
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ɜɪɟɦɹ ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɪɵɯɥɟɧɢɹ 

ɫɢɥɨɫɚ (ɫɟɧɚɠɚ) ɢ ɫɦɟɲɢɜɚɧɢɟ ɟɝɨ ɫ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. 

Ɇɨɛɢɥɶɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɫɹ ɤɚɤ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, 

ɪɚɡɞɚɜɚɹ ɤɨɪɦ ɢɡ ɬɪɚɧɲɟɢ, ɬɚɤ ɢ ɜ ɥɟɬɧɢɣ, ɩɨɞɜɨɡɹ ɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ 

ɤɨɦɛɚɣɧɚ ɫ ɩɨɥɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɪɚɰɢɨɧ ɧɚ ɨɬɞɟɥɶɧɵɟ ɝɪɭɩɩɵ 

ɠɢɜɨɬɧɵɯ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚɯ. 

2.5 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ ɢ ɪɚɡɞɚɬɱɢɤɚɯ 

ȿɠɟɝɨɞɧɨ ɜ ɯɨɡɹɣɫɬɜɚɯ ɫɨɫɬɚɜɥɹɟɬɫɹ ɤɨɪɦɨɜɨɣ ɛɚɥɚɧɫ ɢ ɩɥɚɧ 

ɤɨɪɦɨɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɪɦɚɯ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɪɚɫɱɟɬɚ ɜɵɯɨɞɚ ɩɪɨɞɭɤɰɢɢ, ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ ɢ 

ɫɬɪɭɤɬɭɪɵ ɤɨɪɦɨɜɨɝɨ ɪɚɰɢɨɧɚ. 

ɂɡ ɫɬɪɭɤɬɭɪɵ ɪɚɰɢɨɧɚ ɧɚɯɨɞɢɦ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɢɞɚ ɤɨɪɦɨɜ 

ɢ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɢɬɚɬɟɥɶɧɨɫɬɢ  ɩɪɢɜɟɞɟɦ ɤɨɪɦɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɟɫɟ,  ɩɨ 

ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɡɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ 2.2. 

Ɍɚɛɥɢɰɚ 2.2. - ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɢɞɚ ɤɨɪɦɨɜ 

ɇɚɢɦɟɧɨɜɚ
ɧɢɟ ɤɨɪɦɨɜ 

Ʉɨɪɨɜɵ Ʉɨɷɮ-ɬ 
ɩɢɬɚɬɟɥɶ
ɧɨɫɬɢ 

ȼɫɟɝɨ 
ɤɨɪɦɨɜ ɜ 
ɧɚɬɭɪɚɥɶ
ɧɨɦ 
ɜɟɫɟ, ɬ 

% ɜ  
ɫɬɪɭɤɬɭɪɟ 

ɬɪɟɛɭɟɬɫɹ  
ɬ.ɤ.ɟɞ. 

ɤɨɧɰɟɧɬɪɚɬ
ɵ 

27 244,2 1,05 434,95 

Ƚɪɭɛɵɟ 
ɜɫɟɝɨ 

19 171,8   

ȼ ɬ.ɱ. ɫɟɧɨ 9 81,4 0,47 273,62 
ɋɟɧɚɠ 8 72,3 0,3 424,67 
ɋɨɥɨɦɚ 2 18,1 0,24 272,08 
ɋɨɱɧɵɟ 
ɜɫɟɝɨ 

23 208,   

ȼ ɬ.ɱ. ɫɢɥɨɫ 20 180,9 0,18 1792,22 
ɉɪɨɱɢɟ 20    
ɤɨɪɧɟɩɥɨɞ
ɵ 

3 27,1 0,12 225,83 

Ɂɟɥɟɧɵɟ 31 280,32 0,18 2737,89 
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ɜɫɟɝɨ 
Ɇɨɥɨɱɧɵɟ 
ɜɫɟɝɨ 

    

Ɇɨɥɨɤɨ   0,4 59 
Ɉɛɪɚɬ   0,08 196,87 
ȼɫɟɝɨ  904,32   

 

ɋɢɥɨɫ ɜ ɪɚɰɢɨɧɟ ɤɨɪɦɨɜ ɞɥɹ ɤɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 20%. Ⱦɨɥɹ ɫɢɥɨɫɚ ɜ 

ɪɚɰɢɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ Д3Ж: 

                                 К = Ɋ
100

ɚ
 , ɬ.ɤ.ɟɞ.      (2.2) 

ɝɞɟ Ʉ – ɞɨɥɹ ɫɢɥɨɫɚ ɜ ɪɚɰɢɨɧɟ, ɬ.ɤ.ɟɞ, 

      Ɋ – ɪɚɫɯɨɞ ɤɨɪɦɨɜ, ɬ.ɤ.ɟɞ, 

      ɚ – ɩɪɨɰɟɧɬ ɫɢɥɨɫɚ ɜ ɪɚɰɢɨɧɟ. 

Ⱦɥɹ ɤɨɪɨɜ: 

Кɤ = 
100
2017395  = 3479 ɬ.ɤ.ɟɞ 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɫɢɥɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ Д3Ж: 

                                 К = Кɤ + Кɦ, ɬ.ɤ.ɟɞ     (2.3) 

 К = 3479+820,44 = 4299,44 ɬ.ɤ.ɟɞ  

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɤɨɪɦɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɟɫɟ Д3Ж: 

                                          ɇ = 
Ɋ
К , ɬ.      (2.4) 

ɝɞɟ Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɜ, ɤ ɟɞ. 

ɇ = 
18,0

44,4299  = 23885,8 ɬ. 

ɋɦɟɲɢɜɚɧɢɟ ɢ ɪɚɡɞɚɱɚ ɤɨɪɦɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ ɊɆɆ 

– 5ɫ ɩɨɬɪɟɛɧɨɣ ɦɨɳɧɨɫɬɶɸ 7,8 ɤȼɬ ɢ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 7 ɬ/ɱ. 

ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ, ɱ Д21Ж: 

                                             Ɍɦɚɲ = 
ɱ

ɝɨɞ

W
 , ɱɚɫ     (2.5) 

ɝɞɟ Ω - ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬɵ, ɬ. 
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      Аɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɱ. 

                                 Ɍɦɚɲ = 
7

8,23885  = 3412,3 ɱɚɫ. 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ Д21Ж: 

                                                 n = 
ɝ

ɝɨɞ

W
 ;      (2.6) 

ɝɞɟ Аɝ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɝɨɞ. 

                                         Аɝ = ɪɪɱ ȾɌW  ;    (2.7) 

ɝɞɟ Ɍɪ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɡɚ ɫɦɟɧɭ, ɱ; 

      Ⱦɪ – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɜ ɝɨɞɭ, ɞɧɟɣ; 

Wɝ = 7 3655.1   = 3285 ɬ/ɝɨɞ, 

n = 
3285

8,23885  = 7 ɲɬɭɤ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɫɟɦɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɄɌɍ. Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɧɚ ɨɞɢɧ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ -1 

ɱɟɥɨɜɟɤ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ ɛɟɪɟɦ ɫɪɟɞɧɢɣ ɭɞɨɣ ɜ ɝɨɞ – 38000ɤɝ. 

         ɀɢɜɨɣ ɜɟɫ – 500-550ɤɝ; 

         ɉɨɝɨɥɨɜɶɹ ɦɨɥɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ – 600ɝɨɥɨɜ; 

         ɀɢɪɧɨɫɬɶ ɦɨɥɨɤɚ – 3.8-4%; 

ɋɨɨɬɧɨɲɟɧɢɟ ɤɨɪɦɨɜ (13% ɩɢɬɚɬɟɥɶɧɨɫɬɢ) 

         Ƚɪɭɛɵɯ ɜɫɟɝɨ – 18-20%  

         ɋɨɱɧɵɯ ɜɟɫɨɜ – 50-52% 

         ȼ ɬɨɦ ɱɢɫɥɟ ɫɢɥɨɫ – 18-20% 

         Ʉɨɪɧɟɩɥɨɞɵ - 8.7% 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɢɥɨɫɟ  

  2.5.1Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɱɟɬɨɦ 1.8ɤɝ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚ 100ɤɝ ɠɢɜɨɝɨ 

ɜɟɫɚ ɠɢɜɨɬɧɨɝɨ ɧɚ 1ɤɝ ɫɢɥɨɫɚ, 0.4ɤɝ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ.  

         9
2.0
8.1
Р ɤɝ ɧɚ 100 ɤɝ ɜɟɫɚ; 
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         4559
100
500

 РQ ɤɝ ɫɢɥɨɫɚ. 

 Ʌɟɬɨɦ ɜ ɪɚɰɢɨɧɟ ɜɦɟɫɬɨ ɫɢɥɨɫɚ ɫɤɚɪɦɥɢɜɚɸɬ ɫɤɨɲɟɧɧɭɸ ɬɪɚɜɭ ɜ ɪɚɫɱёɬɟ 60 

ɤɝ ɧɚ 1 ɝɨɥɨɜɭ Д17Ж 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɪɭɛɵɯ ɤɨɪɦɚɯ  

  ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɝɪɭɛɵɯ ɤɨɪɦɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 

ɫɨɱɧɵɯ ɤɨɪɦɚɯ Д1Ж ɬɚɛɥɢɰɚ 10 ɚ=4ɤɝ  

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɚɯ.  

  Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 1ɤɝ ɦɨɥɨɤɚ,ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɨɹ Д7Ж 

ɬɚɛɥɢɰɚ 13. ɇɚ ɤɢɥɨɝɪɚɦɦ ɦɨɥɨɤɚ ɩɪɢ ɫɭɬɨɱɧɨɦ ɭɞɨɟ 11ɤɝ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ. ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɨɞɧɨɣ ɤɨɪɨɜɵ:  

q=Ц*q’=0.110*11=1.21ɤɝ 

  2.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɦɚɫɫɵ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɧɚ 1 ɝɨɥɨɜɭ: 

 qТp=Q+Qɝɪ+q (2.8) 

qТp=45+4+1,21=50,21ɤɝ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɦɚɫɫɵ ɤɨɪɦɚ ɜ ɛɭɧɤɟɪɟ ɦɨɛɢɥɶɧɨɝɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɜɦɟɫɬɢɦɨɫɬɶ 

ɛɭɧɤɟɪɚ ɜɵɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱёɬɨɦ,  ɱɬɨɛɵ ɩɪɢ ɨɞɧɨɪɚɡɨɜɨɣ ɡɚɝɪɭɡɤɟ 

ɦɚɲɢɧɚ ɦɨɝɥɚ ɨɛɫɥɭɠɢɬɶ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɦɚ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ ɢɥɢ ɤɪɚɬɧɨ 

ɤɨɥɢɱɟɫɬɜɭ ɤɨɪɦɚ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɞɥɹ ɪɚɡɨɜɨɝɨ ɤɨɪɦɥɟɧɢɹ ɩɨɝɨɥɨɜɶɹ ɫɤɨɬɚ, 

ɪɚɡɦɟɳёɧɧɨɝɨ ɜ ɨɞɧɨɦ ɪɹɞɭ ɩɨɦɟɳɟɧɢɹ. 

 

                                              (2.9) 

ɝɞɟ Тpq - ɪɚɡɨɜɚɹ ɜɵɞɚɱɚ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ; 

       Тpm - ɱɢɫɥɨ ɤɨɪɨɜ ɜ ɨɞɧɨɦ ɪɹɞɭ; 

       Тpn - ɱɢɫɥɨ ɪɹɞɨɜ ɜ ɩɨɦɟɳɟɧɢɢ; 

       ɩn - ɱɢɫɥɨ ɩɨɦɟɳɟɧɢɣ 

       ɡɤ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɨɪɦɚ (1,05-1,1); 

ɡɩpТpТpɛ knnmqɆ 
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      ɤɝɆ ɛ 6,331381,1345021,50  . 

ɂɡ ɭɱёɬɚ, ɱɬɨ ɜ ɯɨɡɹɣɫɬɜɟ ɤɨɪɦɥɟɧɢɟ ɤɨɪɨɜ ɩɪɨɢɡɜɨɞɹɬ 2 ɪɚɡɚ ɜ ɫɭɬɤɢ, ɬɨ  

      3,16569
2

6,33138
1 ɛɆ  

2.5.3 Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ Gp (ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɪɦɚ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɞɨɫɬɚɜɢɬɶ ɢ ɪɚɡɞɚɬɶ ɡɚ ɨɞɢɧ ɪɟɣɫ): 

 ɡɛp VG  ,ɤɝ,          (2.22) 
ɝɞɟ    Vɛ – ɟɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɦ3 (ɩɪɢɧɢɦɚɟɦ Vɛ = 10 ɦ3); 

          βɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɛɭɧɤɟɪɚ, βɡ = 0,8 – 1; 

          ρ – ɩɥɨɬɧɨɫɬɶ ɤɨɪɦɚ, ɤɝ/ɦ3 (ɞɥɹ ɤɭɤɭɪɭɡɧɨɝɨ ɫɢɥɨɫɚ ρ = 280 ɤɝ/ɦ3 Д1Ж). 

22402808,010 G  ɤɝ. 

2.5.4 Ʉɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ Тɰ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɩɨɥɧɢɬɶ ɨɞɢɧ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɡɚ ɜɪɟɦɹ ɪɚɡɞɚɱɢ: 
ɰ

ɪ
ɰ t

Ɍ
Т  , 

ɝɞɟ Ɍɪ – ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɪɚɡɞɚɱɢ ɤɨɪɦɚ, ɱɚɫ (Ɍɪ = 1,5…2 ɱ Д2Ж); 

       Эɰ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɝɨ ɪɟɣɫɚ ɢɥɢ ɰɢɤɥɚ ɪɚɡɞɚɱɢ, ɱ. 

ɨɪɬɡɯɰ kttttt  )( ,ɱ,    (2.23) 

ɝɞɟ Эɯ – ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɭɫɬɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɤ ɦɟɫɬɭ ɟɝɨ 

ɡɚɝɪɭɡɤɢ ɤɨɪɦɨɦ:      

                                      
б

б V
Lt  , ɱ,         (2.24) 

ɝɞɟ L – ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɪɨɜɧɢɤɚ ɤ ɦɟɫɬɭ ɡɚɝɪɭɡɤɢ, ɤɦ (ɩɪɢɧɢɦɚɟɦ L = 5 

ɤɦ); 

      Vɯ – ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɤɦ/ɱɚɫ (Vɯ = 35…40 ɤɦ/ɱ). 

14,0
35
5

бt  ɱ; 

          Эɡ – ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɡ

ɪ
ɡ Q

G
t  ,ɱ,       (2.25) 
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ɝɞɟ Qɡ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɝɪɭɡɱɢɤɚ, ɤɝ/ɱ (ɞɥɹ ɩɨɝɪɭɡɱɢɤɚ ɉɎ–0,75 Qɡ = 

50 ɬ/ɱ). 

1,0
50
44,3

ɡt ɱ; 

Эɬ – ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɡɚɝɪɭɠɟɧɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɤ ɦɟɫɬɭ 

ɪɚɡɞɚɱɢ ɤɨɪɦɚ, 

ɬ
ɬ V

Lt  ,ɱ,     (2.26) 

ɝɞɟ Vɬ – ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɡɚɝɪɭɠɟɧɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɤɦ/ɱ         

(Vɬ = 15 – 20 ɤɦ/ɱ). 

25,0
20
5

ɬt  ɱ; 

        Эɪ – ɜɪɟɦɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ, ɱ. 

ɪ

ɪ
ɪ Q

G
t  ,ɱ,     (2.27) 

ɝɞɟ Qɪ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ, ɤɝ/ɱ (Qɪ = 8 

ɬ/ɱ Д2Ж). 

28,0
8000
2240

pt  ɱ; 

          Фɨ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɜɪɟɦɟɧɢ ɧɚ ɜɵɧɭɠɞɟɧɧɵɟ 

ɨɫɬɚɧɨɜɤɢ, ɪɚɡɜɨɪɨɬɵ ɢ ɬ.ɞ., Фɨ = 1,1 – 1,2. 

92,02,1)28,025,01,014,0( ɰt  ɱɚɫ; 

18,2
92,0
2

ɰі . 

2.5.5 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ іɨ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɜɫɟɯ 

ɠɢɜɨɬɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɚɬɶ ɢ 

ɫɨɫɬɚɜɥɹɟɬ: 

ɪ

ɪɚɡ
ɨ G

G
і  ,      (2.28) 

ɝɞɟ Gɪɚɡ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɚ ɞɥɹ ɨɞɧɨɝɨ ɤɨɪɦɥɟɧɢɹ, 
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53,1
2240

33138
0 і . 

Ɍɨɝɞɚ ɩɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ: 

7,6
18,2
53,1


ɰ

ɨ

Т
Т

n .       (2.29) 

ɉɪɢɧɢɦɚɟɦ Чɪ = 7. 

 

2.6 ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɥɢɧɢɣ ɪɚɡɞɚɱɢ ɢ 

ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɫɧɢɠɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɨɫɬɪɨɣɤɭ ɤɚɩɢɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɤɨɪɦɨɰɟɯɚ, ɧɚ ɡɚɤɭɩɤɭ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɫɧɢɠɚɸɬɫɹ ɪɚɫɯɨɞɵ 

ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ, ɬɚɤ ɤɚɤ ɭɦɟɧɶɲɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 
 
          3.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɚ 

   ɋɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ, ɚ ɬɚɤɠɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɡɚɜɢɫɹɬ ɧɟ 

ɬɨɥɶɤɨ ɨɬ ɤɚɱɟɫɬɜɚ ɢ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɢɯ ɩɢɬɚɧɢɹ, ɧɨ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɬ 

ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ ɜɵɞɚɱɢ ɤɨɪɦɨɜ. ɇɚɪɭɲɟɧɢɟ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɪɚɫɩɨɪɹɞɤɚ ɞɧɹ ɢ ɜɪɟɦɟɧɧɵɯ ɞɨɩɭɫɤɨɜ 

ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɫɬɟɪɟɨɬɢɩɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɠɢɜɨɬɧɵɯ, ɚ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤ ɫɧɢɠɟɧɢɸ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. ȼɨɬ ɩɨɱɟɦɭ ɩɪɚɜɢɥɶɧɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɠɢɜɨɬɧɵɦ ɢɦɟɟɬ ɜɟɫɶɦɚ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 30-40 % ɨɬ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɨ 

ɭɯɨɞɭ ɡɚ ɠɢɜɨɬɧɵɦɢ. 

   Ʉ ɤɨɪɦɨɪɚɡɞɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɪɚɡɞɚɱɢ ɤɨɪɦɚ, ɟɝɨ 

ɞɨɡɢɪɨɜɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤɚɠɞɨɦɭ ɠɢɜɨɬɧɨɦɭ ɢɥɢ ɝɪɭɩɩɟ ɠɢɜɨɬɧɵɯ; 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɤɨɪɦɚ ɢ ɪɚɫɫɥɚɢɜɚɧɢɹ ɟɝɨ ɩɨ ɮɪɚɤɰɢɹɦ; 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɬɪɚɜɦɚɬɢɡɦɚ ɠɢɜɨɬɧɵɯ; ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɬɤɥɨɧɟɧɢɟ 

ɨɬ ɩɪɟɞɩɢɫɚɧɧɨɣ ɧɨɪɦɵ ɧɚ ɝɨɥɨɜɭ ɞɥɹ ɫɬɟɛɟɥɶɧɵɯ ɤɨɪɦɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɜ 

ɞɢɚɩɚɡɨɧɟ +15 %, ɚ ɞɥɹ ɤɨɧɰɤɨɪɦɨɜ – ɜ ɩɪɟɞɟɥɚɯ +15 %. ȼɨɡɜɪɚɬɢɦɵɟ ɩɨɬɟɪɢ 

ɤɨɪɦɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ +1 %, ɚ ɧɟɜɨɡɜɪɚɬɢɦɵɟ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟ ɞɨɥɠɧɨ 

ɩɪɟɜɨɫɯɨɞɢɬɶ 30 ɦɢɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɛɢɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ 20 ɦɢɧ – ɩɪɢ 

ɪɚɡɞɚɱɟ ɢɯ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 
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Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ (ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɚɱɢ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɦɨɜ); ɢɦɟɬɶ ɜɵɫɨɤɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɨɪɦɵ ɜɵɞɚɱɢ ɧɚ 

ɝɨɥɨɜɭ ɨɬ ɦɢɧɢɦɚɥɶɧɨɣ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ; ɧɟ ɫɨɡɞɚɜɚɬɶ ɢɡɥɢɲɧɟɝɨ ɲɭɦɚ ɜ 

ɩɨɦɟɳɟɧɢɢ; ɥɟɝɤɨ ɨɱɢɳɚɬɶɫɹ ɨɬ ɨɫɬɚɬɤɨɜ ɤɨɪɦɚ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟɧɢɣ; ɢɯ 

ɨɤɭɩɚɟɦɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 2 ɥɟɬ, ɛɵɬɶ ɧɚɞɟɠɧɵɦɢ ɜ ɪɚɛɨɬɟ 

(ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 0.98). 

  Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɜɵɩɨɥɧɹɸɬ ɞɜɟ ɨɩɟɪɚɰɢɢ: ɩɟɪɟɦɟɳɟɧɢɟ 

(ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɤɨɪɦɚ ɨɬ ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ ɞɨ ɬɨɱɤɢ ɜɵɞɚɱɢ) ɢ ɞɨɡɢɪɨɜɚɧɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɟɝɨ ɜɞɨɥɶ ɮɪɨɧɬɚ ɤɨɪɦɥɟɧɢɹ ɫ ɜɵɞɚɱɟɣ ɜ ɤɨɪɦɭɲɤɭ ɩɨɪɰɢɢ, 

ɪɚɜɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɨɪɦɟ. Ɏɭɧɤɰɢɹ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ, ɢ ɷɬɨ ɨɬɥɢɱɚɟɬ ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɨɛɵɱɧɵɯ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ. 

3.2 Ɉɛɨɫɧɨɜɚɧɢɟ, ɜɵɛɨɪ ɢ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚ ɮɟɪɦɚɯ ɄɊɋ, ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɛɭɧɤɟɪɧɵɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ. Ɉɞɧɚɤɨ ɤɪɨɦɟ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɧɟɟ ɩɪɟɢɦɭɳɟɫɬɜ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɧɢ ɨɛɥɚɞɚɸɬ ɢ ɪɹɞɨɦ 

ɧɟɞɨɫɬɚɬɤɨɜ. 

ȼɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɪɚɧɟɟ ɦɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɦɨɝɭɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɞɚɱɭ ɤɨɪɦɚ, ɬɨɥɶɤɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɨɝɨ, ɩɨɫɥɟ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɤɨɪɦɨɰɟɯɟ. Ɂɚɝɪɭɡɤɚ ɦɨɛɢɥɶɧɨɝɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɢɥɨɫɨɦ, ɫɟɧɚɠɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɬɪɚɧɲɟɢ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɥɨɦɤɟ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɢ ɞɨɡɚɝɪɭɠɚɸɳɢɯ ɛɢɬɟɪɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɡɢɦɧɟɟ 

ɜɪɟɦɹ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɡɪɚɛɨɬɱɢɤɚ ɧɟɫɨɜɟɪɲɟɧɧɚ, ɢ ɜ 

ɯɨɡɹɣɫɬɜɚɯ ɨɧɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ, ɫɪɚɡɭ ɫ ɛɚɡɵ ɩɨɫɬɭɩɚɸɬ ɜ ɦɟɬɚɥɥɨɥɨɦ. 

Ɇɨɳɧɨɫɬɶ ɬɪɚɤɬɨɪɚ «ɆɌɁ» ɧɟ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɢɜɨɞɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɄɌɍ-

10, ɚ ɝɚɛɚɪɢɬɵ ɬɪɚɤɬɨɪɚ Ɍ-150Ʉ ɧɟ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ. 

Изм. Лист № докум. Подпись Дата 

Лист 

2 ВКР.35.03.06.099.18.МКР.00.00.00.ПЗ 



33 

ɍɱɢɬɵɜɚɹ ɜɵɲɟɢɡɥɨɠɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ, ɚ ɬɚɤ ɠɟ ɜɵɫɨɤɢɟ ɰɟɧɵ ɧɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ, 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɩɪɢɦɟɧɹɟɦɭɸ ɜ ɤɨɪɦɨɰɟɯɚɯ, ɩɪɟɞɥɚɝɚɸ ɫɥɟɞɭɸɳɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɦɟɫɢɬɟɥɹ. 

 
Ɋɢɫɭɧɨɤ 3.1 - Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɯɨɞɨɜɨɣ ɱɚɫɬɢ 

ɛɭɧɤɟɪ, ɉɨ ɛɨɤɚɦ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɲɧɟɤɢ. Ʌɨɩɚɫɬɢ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ, ɜɵɩɨɥɧɹɸɬ ɜɵɝɪɭɡɤɭ ɤɨɪɦɚ. ɉɪɢ ɪɚɛɨɬɟ 

ɦɚɲɢɧɵ ɧɚ ɪɚɡɞɚɱɭ ɨɬɤɪɵɜɚɸɬ ɜɵɝɪɭɡɧɵɟ ɨɤɧɚ ɢ ɤɨɪɦ ɜɪɚɳɟɧɢɟɦ ɥɨɩɚɫɬɟɣ 

ɩɨɞɚɟɬɫɹ ɩɨ ɩɟɪɢɮɟɪɢɢ ɛɭɧɤɟɪɚ, ɝɞɟ ɩɪɢ ɩɨɦɨɳɢ ɲɧɟɤɨɜ ɞɜɢɠɟɬɫɹ ɩɨ ɥɨɬɤɚɦ 

ɜ ɤɨɪɦɭɲɤɭ. 

ɉɨɞɴɟɯɚɜ ɤ ɤɨɪɦɭɲɤɚɦ, ɬɪɚɤɬɨɪɢɫɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɥɨɬɤɢ ɜ ɪɚɛɨɱɟɟ 

ɩɨɥɨɠɟɧɢɟ, ɨɬɤɪɵɜɚɟɬ ɡɚɫɥɨɧɤɢ ɢ ɜɤɥɸɱɚɟɬ ȼɈɆ 

3.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.3.1 ɉɨɬɪɟɛɧɚɹ ɦɚɫɫɚ ɤɨɪɦɚ ɜ ɛɭɧɤɟɪɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

3knmqM pТpТpɛ  , ɤɝ, (3.1) 
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ɝɞɟ qТp – ɪɚɡɨɜɚɹ ɞɚɱɚ ɤɨɪɦɚ (ɧɨɪɦɚ ɜɵɞɚɱɢ ɧɚ 1 ɝɨɥɨɜɭ), ɤɝ; qТp=15,35 ɤɝ: 

mТp – ɱɢɫɥɨ ɝɨɥɨɜ ɜ ɪɹɞɭ; mТp=50; 

np – ɱɢɫɥɨ ɪɹɞɨɜ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɠɢɜɨɬɧɵɯ, np=2; 

k3 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɨɪɦɚ; k3=1,05…1,1 Д13Ж; ɩɪɢɧɢɦɚɟɦ k3=1,08. 

1657,808,125035,15 ɛM   ɤɝ. 
3.3.2 ɉɟɪɟɞɜɢɠɧɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɜɞɨɥɶ ɤɨɪɦɭɲɟɤ, 

ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɜɵɞɚɱɭ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɚ ɧɚ ɤɚɠɞɭɸ ɝɨɥɨɜɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦɢ ɜ ɯɨɡɹɣɫɬɜɟ 

ɧɨɪɦɚɦɢ Д14Ж: 


L

M
Q ɛ3600 , ɬ/ɱ, (3.2) 

ɝɞɟ  L – ɞɥɢɧɚ ɮɪɨɧɬɚ ɤɨɪɦɥɟɧɢɹ, ɬ.ɟ. ɨɛɳɚɹ ɞɥɢɧɚ ɤɨɪɦɭɲɟɤ ɡɚɝɪɭɠɚɟɦɵɯ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ, ɦ; 

  – ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɦ/ɫ;   =0,47…0,70 ɦ/ɫ Д4Ж; 

ɩɪɢɧɢɦɚɟɦ   =0,56 ɦ/ɫ. 

o

pТpk

m
nml

L


 , ɦ, (3.3) 

ɝɞɟ  lk – ɞɥɢɧɚ ɨɞɧɨɝɨ ɤɨɪɦɨɦɟɫɬɚ, ɦ; lk=0,8 ɦ Д5Ж; 

mo – ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ, ɩɪɢɯɨɞɹɳɟɝɨɫɹ ɧɚ ɨɞɧɨ ɤɨɪɦɨɦɟɫɬɨ; mo=1 Д14Ж. 

Ɍɨɝɞɚ 80
1

2508,0



L  ɦ. 

9,2756,0
80
66,13600 Q  ɬ/ɱ. 

3.3.3 Ɉɛɴёɦ ɛɭɧɤɟɪɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɡɚɩ

ɛ
ɛ

MV
 

 , ɦ3, (3.4) 

ɝɞɟ     – ɩɥɨɬɧɨɫɬɶ ɭɤɥɚɞɤɢ ɤɨɪɦɚ ɜ ɛɭɧɤɟɪɟ, ɤɝ/ɦ3;  450 ɤɝ/ɦ3 Д13Ж; 

 ɡɚɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ,  ɡɚɩ =0,8…0,9 Д13Ж. 

1,4
9,0450

1657,8



ɛV  ɦ3. 

3.3.4 Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɛɭɧɤɟɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

2

4
D
VС ɛ

ɛ 





, ɦ,  (3.5) 

ɝɞɟ D  – ɞɢɚɦɟɬɪ ɛɭɧɤɟɪɚ, ɦ; D =4 ɦ; 
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Сɛ – ɜɵɫɨɬɚ ɛɭɧɤɟɪɚ, ɦ. 

3,1
214,3
1,44

2 


ɛС  ɦ. 

ɉɪɢɧɢɦɚɟɦ 8,1ɛС  ɦ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɜɨɞɢɬɫɹ ɤ 

ɪɚɫɱɟɬɭ ɥɨɩɚɫɬɧɨɝɨ ɤɨɪɦɨɜɵɝɪɭɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɢ ɲɧɟɤɨɜɨɝɨ ɤɨɧɜɟɣɟɪɚ, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɞɚɱɢ ɢ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɟɝɨ 

ɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɢ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ. 

3.3.5 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɨɩɚɫɬɧɨɝɨ ɤɨɪɦɨɜɵɝɪɭɡɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д17Ж: 

21

0

07,0 kk
vBгD

Q




 , ɤɝ/ɱ,     (3.6) 

ɝɞɟ D  - ɞɢɚɦɟɬɪ ɥɨɩɚɫɬɧɨɝɨ ɤɨɥɟɫɚ, ɦ; 

 г  - ɱɢɫɥɨ ɥɨɩɚɬɨɤ ɧɚ ɤɨɥɟɫɟ; 

   - ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɤɨɪɦɚ, ɤɝ/ɦ3; 

 B  - ɜɵɫɨɬɚ ɥɨɩɚɬɤɢ, ɦ; 

 0v  - ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɦ/ɫ; 

 1k  - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɭɝɥɚ ɧɚɤɥɨɧɚ ɥɨɩɚɬɤɢ ɢ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ; 1k  = 2,2…2,8; 

 2k  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɥɨɩɚɬɨɤ, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɪɚɞɢɭɫɚ ɭ ɤɪɭɩɧɨɫɬɢ ɱɚɫɬɢɰ ɤɨɪɦɚ; 2k  = 1,35…2,25. 

3038,4
35,12,207,0

4,116,034702





Q  ɤɝ/ɱ. 

3.3.6 Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɲɧɟɤɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɟɨɪɟɬɢɱɟɫɤɚɹ 

ɩɨɞɚɱɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д17Ж: 

4
)( 22

HC
T

SnНDQ  
 , ɤɝ/ɫ,                             (3.7) 

ɝɞɟ D ɢ Н – ɞɢɚɦɟɬɪ ɲɧɟɤɚ ɢ ɟɝɨ ɜɚɥɚ, ɦ 

S – ɲɚɝ ɜɢɧɬɚ, ɦ 

ЧМ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ , ɫ-1 

ρ – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ 
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φɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɫɟɱɟɧɢɹ ɲɧɟɤɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɦɚɫɫɨɣ 

(ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɧɟɤɨɜ φɧ=0,3…0,4) 

ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɩɪɢɧɢɦɚɟɦ 

ɞɢɚɦɟɬɪ ɲɧɟɤɚ D=250 ɦɦ, ɚ ɞɢɚɦɟɬɪ ɟɝɨ ɜɚɥɚ Н=100 ɦɦ. ɒɚɝ ɲɧɟɤɚ 

ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɹ ɢɡ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɢɧɢɦɚɟɦ S=1,0 · 

250=250 ɦɦ. Д17Ж ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɟɬɚ 

ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ Чɜ=Чɜ ЦКб  

3.3.7 ɇɚɢɛɨɥɶɲɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

D
Anɜ ЦКбИ ,                                        (3.8) 

ɝɞɟ  Ⱥ – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Д17Ж; 

D – ɞɢɚɦɟɬɪ ɲɧɟɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ Ⱥ=65Д17Ж, ɬɨɝɞɚ 

. 
ɉɥɨɬɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɨɫɬɢ ɪɚɡɞɚɜɚɟɦɵɯ ɤɨɪɦɨɜ ρ=600 ɤɝ/ɦ3Д18Ж. 

Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ: 

3,19
4

6004.017,225,0)1,025,0(14,3 22




TQ  ɬ/ɱ. 

 

3.4 ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

 

3.4.1 Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɩɪɢɜɨɞɨɦ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɲɧɟɤɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
kQLN 01.0 ,  ɤȼɬ,                                      (3.9) 

ɝɞɟ  Ф – ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɤɨɪɦɚ ɩɨ 

ɤɨɠɭɯɭ ɲɧɟɤɚ Ф=8 Д18Ж 

L – ɞɥɢɧɧɚ ɲɧɟɤɚ, ɦ. 

52.156.10801.0 N  ɤȼɬ 
 

11
ЦКбИ 17,2130

25,0
65   ɫɦɢɧnɜ

Изм. Лист № докум. Подпись Дата 

Лист 

6 ВКР.35.03.06.099.18.МКР.00.00.00.ПЗ 



37 

3.4.2 Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɩɪɢɜɨɞɨɦ ɞɥɹ ɥɨɩɚɫɬɧɨɝɨ 

ɤɨɪɦɨɨɬɞɟɥɢɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɩɟɪ

vQkN




10002

2
0 , ɤȼɬ    (3.10) 

ɝɞɟ k  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɦɟɯɚɧɢɡɦɚɯ; 

0,2...5,1k ; 

 ɩɟɪ  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɢ ɩɪɢɜɨɞɚ; 83,0ɩɟɪ . 

1,7
83,010002
4,14,30382 2





N  ɤȼɬ. 

 

3.4.3  ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ  

 
3.4.3.1  Ɋɚɫɱɟɬ ɜɚɥɚ ɲɧɟɤɚ 

 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɲɧɟɤɚ ɜɚɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 


NɆ КɊ  ,                                            (3.11) 

ɝɞɟ  σ – ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɲɧɟɤɚ, ȼɬ 

ω – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ  ɫ-1 

ɉɨɞɫɬɚɜɢɜ ɜ ɮɨɪɦɭɥɭ (3.11) ɡɧɚɱɟɧɢɟ ω ɩɨɥɭɱɢɦ ɤɨɧɟɱɧɭɸ ɮɨɪɦɭɥɭ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɚɥɭ: 

n
КɊ

NɆ


30
 ,                                                 (3.12) 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 

0,3401
27,414,3
1052,130 3





КɊɆ  ɇ·ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɜɚɥɚ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ: 

Ɋ

КɊ
ɆАХ W

Ɇ
 ,                                                  (3.13) 

60
2 n 
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ɝɞɟ АɊ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɤɪɭɱɟɧɢɢ, ɤɨɬɨɪɵɣ ɞɥɹ ɬɨɧɤɨɫɬɟɧɧɨɝɨ 

ɜɚɥɚ ɪɚɜɟɧ: 

2

2tНWP


 ,                                              (3.14) 

ɝɞɟ Н – ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦ (ɫɦ. ɪɢɫ.3.1.) 

Э – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɩɨɥɨɝɨ ɜɚɥɚ, 

ДĲЖ – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɤɪɭɱɟɧɢɢ (ɞɥɹ ɫɬɚɥɢ ɋɬ 3): 

ДĲЖ=0,6·ДıЖ=96 Ɇɉɚ, 

Ɉɬɫɸɞɚ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɪɚɜɧɚ: 

  2

2
Н
Mt КɊ ,                                            (3.15) 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 

26,2
10961,014,3

0,34012
62 




t  ɦɦ. 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɩɨɥɨɝɨ ɜɚɥɚ. 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɨɤ ɜɚɥɚ 3 ɦɦ. Ⱦɥɹ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ 

ɩɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ: 

 

 

ɉɚɉɚ

tН
Ɇ

MAX

КɊ
ɆАХ

66
2

2

10961021.72
003.02.014.3

0.34012

2















 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɚɧɧɚɹ ɬɨɥɳɢɧɚ ɩɨɥɨɝɨ ɜɚɥɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɪɭɱɟɧɢɢ. 

 

Э 

Н 
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3.4.3.2  Ɋɚɫɱɟɬ ɩɪɢɜɨɞɧɨɣ ɰɚɩɮɵ 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.3 - ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɢɜɨɞɧɨɣ ɰɚɩɮɵ 

. 

ɉɪɨɜɟɞɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɜɚɥɚ ɩɨ ɞɨɩɭɫɤɚɟɦɵɦ ɧɚɩɪɹɠɟɧɢɹɦ. 

Ⱦɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɤɨɧɰɚ ɜɚɥɚ ɩɪɢ ɞɨɩɭɫɤɚɟɦɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ДĲɄЖ=0,6ДıȼЖ=0,6·570=342 Ɇɉɚ ɞɥɹ ɋɬ 45Д18Ж. 

,                                                      (3.16) 
ɝɞɟ Ɍ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɲɧɟɤɚ, ɇ·ɦɦ; 

8.36
3422.0

101.3401
3

3





BН ɦɦ 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɪɢɜɨɞɧɭɸ ɲɟɫɬɟɪɧɸ: НB=38 ɦɦ, ɩɨɞ 

ɩɨɞɲɢɩɧɢɤ Нɉ=40 ɦɦ, ɩɪɢɧɢɦɚɟɦ ɩɨɞɲɢɩɧɢɤɢ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɟ 

ɨɞɧɨɪɹɞɧɵɟ 36208 Д17Ж. ɉɪɨɜɟɞɟɦ ɤɨɦɩɨɧɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɢ ɜɚɥɚ ɫ 

ɫɨɫɬɚɜɥɟɧɢɟɦ ɤɨɦɩɨɧɨɜɨɱɧɨɣ ɫɯɟɦɵ. 

3.4.3.3  Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɧɚ ɫɪɟɡ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɰɚɩɮɵ ɫɨ ɲɧɟɤɨɦ. 

ɉɪɢɦɟɦ, ɱɬɨ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɰɚɩɮɵ ɫɨ ɲɧɟɤɨɦ ɩɪɢɦɟɧɹɟɦ ɬɪɢ ɛɨɥɬɚ Ɇ12. 

ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɛɨɥɬɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ: 

 

 

 

 

 3
2.0 C

B
TН




Н1 
Н4 

Н3 
Н2 
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Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

, 
ɝɞɟ Ч – ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ; 

Ⱥ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɛɨɥɬɚ, ɦ 

ɫ – ɞɢɚɦɟɬɪ ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɦ 

ДĲЖ – ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɪɟɡ (ɞɥɹ ɫɬɚɥɢ ɋ 3) ДĲЖ=0,6·ДıЖ=96 

Ɇɉɚ. 

 

ɆɉɚɆɉɚ

Нɩɫ
Ɇ

MAX

КɊ
ɆАХ

63
2

2

1096106.71
12.014.37.03

0.3401

2














 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɬɪɢ ɛɨɥɬɚ Ɇ12 ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 

 

3.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

3.5.1. Ⱥɧɚɥɢɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

 

3.5.1.1. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ. 

ȼ ɯɨɡɹɣɫɬɜɟ ɨɬɫɭɬɫɬɜɭɟɬ ɝɨɞɨɜɨɣ ɩɥɚɧ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ɋɨɝɥɚɫɧɨ 

ɩɪɢɤɚɡɭ «Ɉ ɜɨɡɥɨɠɟɧɢɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ» ɤɚɠɞɵɣ ɫɩɟɰɢɚɥɢɫɬ ɨɬɜɟɱɚɟɬ ɡɚ ɜɜɟɪɟɧɧɵɣ ɟɦɭ ɭɱɚɫɬɨɤ. 

  
ɩАɫ
Ɇ КɊ

ɆАХ
2

Н 

М 
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Ʉɚɛɢɧɟɬ ɢ ɭɝɨɥɨɤ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɦɚɫɬɟɪɫɤɨɣ ɢɦɟɟɬɫɹ. ȿɠɟɝɨɞɧɨ 

ɩɪɨɜɨɞɢɬɫɹ ɨɛɭɱɟɧɢɟ, ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 ɉɥɚɤɚɬɵ ɫ ɢɥɥɸɫɬɪɚɰɢɹɦɢ ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɵ ɜ ɤɚɛɢɧɟɬɟ, ɧɨ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɹɯ ɢɦɟɸɬɫɹ ɢɧɫɬɪɭɤɰɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɦɹɬɤɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɬɪɭɞɚ ɢ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɞɨɜɪɚɱɟɛɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. ȼ ɩɨɦɟɳɟɧɢɹɯ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɢɦɟɟɬɫɹ ɩɨɠɚɪɧɵɣ ɳɢɬ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɩɟɫɤɨɦ, 

ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ, ɬɨɩɨɪɨɦ, ɥɨɦɨɦ, ɜɟɞɪɨɦ. 

Ɂɚɳɢɬɧɵɟ ɨɱɤɢ, ɪɭɤɚɜɢɰɵ,  ɫɩɟɰɢɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɨɞɟɠɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɪɚɛɨɱɟɦɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ.   

Ɂɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɟɫɟɬ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ 

ɪɟɦɨɧɬɟ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɬɟɯɧɢɤɢ: 

1. ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɋɇ ɢ ɉ 23. 05- 95. 

2. ɋɢɫɬɟɦɚ ɜɵɬɹɠɟɤ ɢ ɜɟɧɬɢɥɹɰɢɢ ɜ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

3. Ɂɚɝɪɨɦɨɠɞɟɧɵ ɩɨɞɯɨɞɵ ɤ ɩɨɠɚɪɧɵɦ ɳɢɬɚɦ. 

4. Ɋɚɛɨɱɢɟ ɪɚɛɨɬɚɸɬ ɜ ɝɪɹɡɧɨɣ ɢ ɢɡɧɨɲɟɧɧɨɣ ɨɞɟɠɞɟ. 

  5. ɇɟɬ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬ ɞɥɹ ɤɭɪɟɧɢɹ. 

6. Ɉɬɫɭɬɫɬɜɭɸɬ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɤɨɠɭɯɢ ɧɚ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɨɜ 

ɩɪɢɜɨɞɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

7. ɇɟɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɬɚɤɢɯ 

ɤɚɤ ɨɱɤɢ, ɪɟɫɩɢɪɚɬɨɪɵ. 

8. ɇɟɯɜɚɬɤɚ ɢɫɩɪɚɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

9. ɇɟɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɝɧɟɬɭɲɢɬɟɥɟɣ.  

           10. ɇɚ ɜɪɚɳɚɸɳɢɯɫɹ ɢ ɞɜɢɠɭɳɢɯɫɹ ɦɟɯɚɧɢɡɦɚɯ ɨɬɫɭɬɫɬɜɭɸɬ 

ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ ɢ ɷɤɪɚɧɵ. 
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 11. ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɫɨ ɫɧɹɬɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɪɢɜɨɞɚ ɢ 

ɧɚɬɹɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 12. ɇɟɬ ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ. 

 13. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɧɟ ɢɦɟɸɬ ɞɨɥɠɧɨɣ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɢ 

ɩɟɪɟɝɪɭɡɨɤ. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ 

ɢ ɬɪɚɜɦɚɬɢɡɦɭ. 

  

3.5.1.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

 

1. ȼɵɞɟɥɢɬɶ ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɤɚɛɢɧɟɬɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɞɢɪɟɤɬɨɪ ɩɪɟɞɩɪɢɹɬɢɹ. 

2. ɂɡɞɚɬɶ ɩɪɢɤɚɡ ɨ ɧɚɡɧɚɱɟɧɢɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɌȻ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ 

ɮɟɪɦɵ ɄɊɋ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɞɢɪɟɤɬɨɪ ɩɪɟɞɩɪɢɹɬɢɹ. 

4. ȼɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɧɨɪɦɚɬɢɜɧɨ- ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢ 

ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ- ɢɧɠɟɧɟɪ ɩɨ ɌȻ 

3. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɱɢɯ ɫɩɟɰɨɞɟɠɞɨɣ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – Ƚɥɚɜɧɵɣ ɡɨɨɬɟɯɧɢɤ. 

4. Ɉɛɟɫɩɟɱɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɟ – ɞɢɪɟɤɬɨɪ ɩɪɟɞɩɪɢɹɬɢɹ; 

                            -ɝɥɚɜɧɵɣ ɡɨɨɬɟɯɧɢɤ. 

5. ɉɪɨɜɟɞɟɧɢɟ ɞɧɹ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɝɥɚɜɧɵɣ ɡɨɨɬɟɯɧɢɤ. 

6. ȼɵɜɟɞɟɧɢɟ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɧɬɪɨɥɹ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɞɢɪɟɤɬɨɪ ɩɪɟɞɩɪɢɹɬɢɹ. 
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7. ɉɪɢɜɟɞɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ, ɜ ɰɟɯɚɯ, ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤ ɧɨɪɦɚɦ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇ ɢ ɉ 23.05- 95. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ. 

8. ɉɪɢɨɛɪɟɫɬɢ ɧɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɭɤɨɦɩɥɟɤɬɨɜɚɬɶ ɢɦ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ- ɡɚɜɟɞɭɸɳɢɣ ɮɟɪɦɨɣ ɄɊɋ 

9. Ɋɚɡɪɚɛɨɬɚɬɶ ɢɧɫɬɪɭɤɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɨɛɢɥɶɧɵɦɢ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚɦɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ- ɝɥɚɜɧɵɣ ɡɨɨɬɟɯɧɢɤ 

3.5.1.3. ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɦɨɛɢɥɶɧɵɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ. 

1. ɉɪɢɨɛɪɟɫɬɢ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɝɥɚɜɧɵɣ ɡɨɨɬɟɯɧɢɤ. 

2. ɇɨɪɦɚɥɢɡɨɜɚɬɶ ɨɫɜɟɳɟɧɢɟ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɢɧɠɟɧɟɪ; 

                            - ɷɥɟɤɬɪɢɤ. 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ – ɢɧɠɟɧɟɪ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ ɚ 

ɮɟɪɦɟ ɄɊɋ ɫɨɫɬɨɢɬ ɢɡ ɪɚɦɵ, ɨɩɨɪɧɵɯ ɤɨɥёɫ, ɛɭɧɤɟɪɚ, ɬɪɚɧɫɩɨɪɬёɪɚ, ɲɧɟɤɚ, 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɤɨɠɭɯɨɜ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɨɫɟɣ. 

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɞɚɧɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ: 

- ɪɚɦɚ ɧɚɞёɠɧɨ ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɨɩɨɪɧɵɯ ɤɨɥёɫɚɯ; 

- ɜɫɟ ɫɜɚɪɧɵɟ ɲɜɵ ɨɬɩɨɥɢɪɨɜɚɧɵ, ɨɫɬɪɵɟ ɤɪɨɦɤɢ ɨɬɫɭɬɫɬɜɭɸɬ; 

- ɜɫɟ ɜɪɚɳɚɸɳɢɟɫɹ ɭɡɥɵ ɢ ɚɝɪɟɝɚɬɵ ɫɤɪɵɬɵ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɢɥɢ 

ɡɚɤɪɵɬɵ ɤɨɠɭɯɚɦɢ; 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɴɹɜɥɹɟɦɵɯ 

ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ: 
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1. ȿɞɢɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɤ 

ɤɨɧɫɬɪɭɤɰɢɢ ɋɏɆ, ɨɫɧɚɫɬɤɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɫɬɤɢ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɤɨɪɦɨɪɚɡɞɚɱɢ ɧɚ ɮɟɪɦɟ ɄɊɋ. 

2. ȿɞɢɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɤɬɨɪɨɜ ɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ. 

3.5.1.4 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɨɛɢɥɶɧɨɝɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ  

 

                            ɂɧɫɬɪɭɤɰɢɹ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

3.5.1.4.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

3.5.1.4.1.1 Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɢɦɟɸɳɢɟ 

ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɬɪɚɤɬɨɪɢɫɬɚ ɦɚɲɢɧɢɫɬɚ, ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɫɬɚɠɢɪɨɜɤɢ ɢ 

ɢɧɫɬɪɭɤɬɚɠɚ. 

3.5.1.4.1.2 Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɡɚɧɢɦɚɬɶɫɹ ɩɨɫɬɨɪɨɧɧɢɦɢ 

ɞɟɥɚɦɢ, ɤɭɪɢɬɶ, ɪɚɫɩɢɜɚɬɶ ɫɩɢɪɬɧɵɟ ɧɚɩɢɬɤɢ, ɨɬɜɥɟɤɚɬɶ ɞɪɭɝɢɯ. 

3.5.1.4.1.3 ɂɡɛɟɝɚɬɶ ɩɨɩɚɞɚɧɢɹ ɝɨɪɸɱɟ- ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɠɢ, ɝɥɚɡɚ. 

3.5.1.4.1.4 Ɋɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɟ: ɤɨɫɬɸɦ ɯ/ɛ, 

ɤɢɪɡɨɜɵɟ ɛɨɬɢɧɤɢ, ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɪɟɫɩɟɪɚɬɨɪ. 

3.5.4.1.5 ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɡɜɨɧɢɬɶ ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɭɦɟɬɶ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪёɦ, ɨɝɧɟɬɭɲɢɬɟɥɟɦ. 

3.5.4.1.6 ȼ ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɜɚɪɢɢ ɢ ɧɟɫɱɚɫɬɧɨɦ 

ɫɥɭɱɚɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɨɦɤɢ, ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɨ ɫɥɭɱɢɜɲɟɦɫɹ. 

3.5.4.1.7 ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ ɭɦɟɬɶ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ 

ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ: ɧɚɥɨɠɢɬɶ ɠɝɭɬ, ɲɢɧɭ, ɫɞɟɥɚɬɶ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɞɵɯɚɧɢɟ, ɦɚɫɫɚɠ ɫɟɪɞɰɚ ɢ ɬ.ɞ. 

3.5.4.1.8 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɜɚɧɚɹ ɢ 

ɩɪɨɦɚɫɥɟɧɧɚɹ ɨɞɟɠɞɚ.   
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3.5.4.1.9 Ɂɚɩɪɟɳɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɝɪɟɝɚɬɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɨɝɪɚɠɞɟɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ. 

3.5.4.1.10  Ɂɚ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɢɧɫɬɪɭɤɰɢɢ ɪɚɛɨɱɢɣ ɧɟɫɟɬ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

3.5.4.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ. 

3.5.4.2.1 Ɉɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ ɢ ɩɨɥɧɨɫɬɶɸ ɡɚɫɬɟɝɧɭɬɶɫɹ. 

3.5.4.2.2 ɍɛɟɞɢɬɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɜ ɤɭɡɨɜɟ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ ɧɚ ɜɵɝɪɭɡɧɨɦ ɬɪɚɧɫɩɨɪɬɟɪɟ. 

3.5.4.2.3 ɉɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɧɚɥɢɱɢɟ ɢ ɤɪɟɩɥɟɧɢɟ 

ɡɚɳɢɬɧɵɯ ɤɨɠɭɯɨɜ. 

3.5.4.2.5 ɋɨɛɥɸɞɚɬɶ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ: 

ɭɛɨɪɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɱɢɫɬɤɚ ɚɝɪɟɝɚɬɚ. 

3.5.4.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

3.5.4.3.1 ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɟ ɨɬɜɥɟɤɚɬɶɫɹ. 

3.5.4.3.2 ɉɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɪɚɡɞɚɜɚɟɦɨɝɨ ɤɨɪɦɚ, ɨɬɫɭɬɫɬɜɢɟ ɜ ɧɟɦ 

ɩɨɫɬɨɪɨɧɧɢɯ ɜɤɥɸɱɟɧɢɣ.  

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɡɚɝɥɭɲɟɧɧɨɦ 

ɞɜɢɝɚɬɟɥɟ ɬɪɚɤɬɨɪɚ ɢ ɜɵɤɥɸɱɟɧɧɨɦ ȼɈɆ. 

3.5.4.3.3  ɋɨɛɥɸɞɚɬɶ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ 

ɤɨɪɦɚ ɤ ɮɟɪɦɟ. 

3.5.4.3.4 ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɬɭɤɨɜ, ɜɢɛɪɚɰɢɢ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ 

ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ. 

3.5..4.3.5 ɉɨɫɥɟ ɤɚɠɞɨɣ ɫɦɟɧɵ ɩɪɨɜɟɪɹɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɧɚ ɧɚɥɢɱɢɟ 

ɬɪɟɳɢɧ, ɞɟɮɨɪɦɚɰɢɣ ɢɥɢ ɞɪɭɝɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ.  

3.5.4.3.6 Ɂɚɩɪɟɳɚɟɬɫɹ: 

- ɩɪɢɫɭɬɫɬɜɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɜ ɤɚɛɢɧɟ, 

- ɩɪɨɜɨɞɢɬɶ ɪɟɝɭɥɢɪɨɜɤɭ ɢ ɪɟɦɨɧɬ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ 

ɞɜɢɝɚɬɟɥɟ ɬɪɚɤɬɨɪɚ, 

- ɪɚɛɨɬɚɬɶ ɧɚ ɚɝɪɟɝɚɬɟ ɛɟɡ ɫɩɟɰɨɞɟɠɞɵ. 
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3.5.4.3.7 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ 

ɡɚɝɥɭɲɟɧɧɨɦ ɞɜɢɝɚɬɟɥɟ ɬɪɚɤɬɨɪɚ ɢ ɜɵɤɥɸɱɟɧɧɨɦ ȼɈɆ. 

3.5.4.4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

3.5.4.4.1 ɉɪɢ ɚɜɚɪɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ȼɈɆ ɢ ɡɚɝɥɭɲɢɬɶ 

ɬɪɚɤɬɨɪ. 

3.5.4.4.2 ɉɪɢ ɬɪɚɜɦɢɪɨɜɚɧɢɢ ɢɥɢ ɜɧɟɡɚɩɧɵɯ ɡɚɛɨɥɟɜɚɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɬɚɧɨɜɢɬɶ ɪɚɛɨɬɭ, ɡɚɝɥɭɲɢɬɶ ɬɪɚɤɬɨɪ ɢ ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ. 

3.5.4.5 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ. 

3.5.4.5.1 Ɋɚɡɝɪɭɡɢɬɶ ɤɭɡɨɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɨɬ ɨɫɬɚɬɤɨɜ ɤɨɪɦɚ. 

3.5.4.5.2 ɉɨɫɬɚɜɢɬɶ ɚɝɪɟɝɚɬ ɧɚ ɨɬɜɟɞɟɧɧɨɟ ɦɟɫɬɨ  

3.5.4.5.3 Ɉɩɭɫɬɢɬɶ ɧɚɜɟɫɧɭɸ ɫɢɫɬɟɦɭ ɬɪɚɤɬɨɪɚ ɢ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɰɟɩ 

ɪɚɡɞɚɬɱɢɤɚ ɧɚ ɭɩɨɪ, 

3.5.4.5.4 Ɂɚɝɥɭɲɢɬɶ ɞɜɢɝɚɬɟɥɶ ɬɪɚɤɬɨɪɚ, 

- ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, 

- ɫɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɜɵɩɨɥɧɢɬɶ ɥɢɱɧɭɸ ɝɢɝɢɟɧɭ, 

3.5.4.5.3 ɉɪɢ ɧɚɥɢɱɢɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɧɟɞɨɫɬɚɬɤɨɜ, 

ɨɬɤɥɨɧɟɧɢɣ ɫɨɨɛɳɢɬɶ ɨ ɮɚɤɬɚɯ ɧɚɱɚɥɶɧɢɤɭ ɮɟɪɦɵ ɢɥɢ ɝɥɚɜɧɨɦɭ 

ɢɧɠɟɧɟɪɭ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɋɚɡɪɚɛɨɬɚɥ:  Ⱦɚɧɢɥɨɜ ɂ.Ʌ. 

ɋɨɝɥɚɫɨɜɚɧɨ: ɫɩɟɰɢɚɥɢɫɬ ɩɨ ȻɌ   ИИИИИИИИИИИИИИИИИИИИИИИИИИ 

                         ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɪɨɮɤɨɦɚИИИИИИИИИИИИИИИИИИИИИ 

3.5.4.1.6 Ɋɚɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ. 

Ɋɚɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫɜɨɞɢɬɶɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɦɚɪɤɢ 

ɜɟɧɬɢɥɹɬɨɪɚ ɦɨɳɧɨɫɬɢ ɧɚ ɟɝɨ ɩɪɢɜɨɞ. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ Д25Ж: 

                                ,KVL nB                                             (3.17) 

ɝɞɟ      BL - ɧɟɨɛɯɨɞɢɦɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ, ɦ 3 /ɱ; 

            nV - ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ 3 ; 

           K - ɱɚɫɨɜɚɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, 1/ɱ Д25Ж. 
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Ɇɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Д  Ж: 

                             ,
10003600 ɉВ

В
ɞɜ

QɆɊ
 


                            (3.18) 

ɝɞɟ       ВɆ - ɩɨɥɧɨɟ ɞɚɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɦɉɚ; 

              ɉ - ɄɉȾ ɩɟɪɟɞɚɱɢ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 

 

Ɍɚɛɥɢɰɚ 3.3- Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

№ Ɉɛɴɟɦ 

ɭɱɚɫɬɤɚ, 
3ɦ  

ɉɪɨɢɡɜɨ- 

ɞɢɬɟɥɶɧɨɫɬɶ 

ɱɦ /3  

Ɇɚɪɤɚ 

ɜɟɧɬɢɥɹ- 

ɬɨɪɚ 

ɇɚɩɨɪ 

ɩɨɬɨɤɚ 

Ɇɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ, 

ɤȼɬ 

Ʉɪɚɬɧɨɫɬɶ 

ɜɨɡɞɭɯɨɨɛ- 

ɦɟɧɚ, 1/ɱ 

1. 

2. 

 

3. 

4. 

5. 

 

6. 

 

 

 Ⱦɨɢɥɶɧɵɣ ɭɱɚɫɬɨɤ 

Ɍɟɯɧɢɱɟɫɤɨɟ 

ɩɨɦɟɳɟɧɢɟ 

Ʉɨɪɨɦɨɜɨɣ ɩɪɨɟɡɞ 

Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

Ⱥɝɪɟɝɚɬɧɨ- 

ɦɟɯɚɧɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ 

ɍɱɚɫɬɨɤ 

ɧɚɜɨɡɨɭɞɚɥɟɧɢɹ 

900 

900ɯ 2 

 

900 

900ɯ 4 

900 

 

 

900 

49-57№4

49-57№4

 

49-57№4

49-57№4

49-57№4

 

 

49-57№4

90 

2ɯ250 

 

90 

4ɯ250 

90 

 

 

250 

1,6 

2ɯ1,6 

 

1,6 

4ɯ1,6 

1,6 

 

 

1,6 

2 

2 

 

2 

2 

3 

 

 

2 

 

3.6.2 Ɏɢɡɢɱɟɫɤɚɹ 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 
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ɧɚɜɵɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 

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. 

 

3.6 ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ 
 
 3.6.1.Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 
 
3.6.1.1.Ɋɚɫɱɟɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɡɚ ɛɚɡɭ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 

ɩɪɢɧɢɦɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɊɆɆ-5. 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

G= (GK+GȽ)·Ʉ ,                                               (3.19) 

ɝɞɟ    GK-ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

 GȽ-ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 
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Ʉ-ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ  

Ʉ=1,05…1,15). 

Ɍɚɛɥɢɰɚ 3.1 – Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɢ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɫɫɚ 
ɞɟɬɚɥɟɣ, ɤɝ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɞɟɬɚɥɟɣ, ɲɬ 

Ɉɛɳɚɹ 
ɦɚɫɫɚ, ɤɝ 

1 2 3 4 
1. ɇɚɩɪɚɜɥɹɸɳɢɣ 
ɥɨɬɨɤ 

5 2 10 

2. ȼɵɝɪɭɡɧɨɣ ɲɧɟɤ 30 2 60 
3. ɒɢɛɟɪ 1,5 2 3 
4. Ɋɚɦɚ 600 1 590 
5. ɉɪɢɜɨɞɧɚɹ 
ɫɬɚɧɰɢɹ 

40 1 40 

6. Ɉɩɨɪɚ 80 2 160 
7. Ɇɭɮɬɚ 3 1 3 
8. Ɇɟɯɚɧɢɡɦ ɩɨɞɴёɦɚ 
ɥɨɩɚɫɬɟɣ 70 1 67 

9. ȼɢɧɬ 90 1 70 
10. Ȼɭɧɤɟɪ 210  200 
ȼɋȿȽɈ   1222 
Ƚɨɬɨɜɵɟ    
Ȼɨɥɬɵ 0,05 21 1,05 
Ƚɚɣɤɢ 0,03 30 0,9 
ɒɚɣɛɵ 0,01 30 0,3 
ɉɨɞɲɢɩɧɢɤɢ 0,02 2 0,4 
ɒɩɨɧɤɢ 0,02 2 0,04 
Ʉɨɥɟɫɨ 10,7 4 42,8 
Ɋɟɞɭɤɬɨɪ 20 1 20 
ȼɋȿȽɈ   65,94 

 

G= (1222+65, 94)·1, 05=1350 ɤɝ. 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɛଵ = ɋɛబ∙ீభீబ  ,                                                   (3.20) 

ɝɞɟ     ɋɛɨ - ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɚɪɨɣ ɦɚɲɢɧɵ, ɪɭɛ; 

Изм. Лист № докум. Подпись Дата 

Лист 

21 ВКР.35.03.06.099.18.МКР.00.00.00.ПЗ 



50 

G1- ɦɚɫɫɚ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Gɨ- ɦɚɫɫɚ ɫɬɚɪɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ. 

 

ɋɛଵ = ଶଵ଴଴଴଴∙ଵଷହ଴ଵହ଴଴ = ͳͺͻͲͲͲɪɭɛ. 

  

3.6.2. Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱɟɬɭ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 3.4 

 

Ɍɚɛɥɢɰɚ 3.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɟ 
(ɛɚɡɨɜɵɟ) 

ɉɪɨɟɤɬɢɪɭɟɦɵɟ 

1 2 3 
1. Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 1500 1350 
2. Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 210000 189000 
3. ɉɨɬɪɟɛɥɹɟɦɚɹ ( ɭɫɬɚɧɨɜɥɟɧɧɚɹ ) ɦɨɳɧɨɫɬɶ, 
ɤȼɬ. 4,5 7,5 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 1 1 
5.Ɋɚɡɪɹɞ ɪɚɛɨɬɵ.  4 4 
6. Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ·ɱ. 55 55 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.2 
7. ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 12,5 12,5 
8. ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 
9. Ƚɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ. 1152 1152 
10. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 0,83 0,98 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɱܹ = ͸Ͳ · ߬
Ɍɰ

 ,                                                         ሺ͵.ʹͳሻ 

ɝɞɟ     Ĳ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (0,60…0,95); 

Ɍɐ - ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ. 
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ɱܹ
଴ = ͸Ͳ · Ͳ,ͻͻͷ = Ͳ,ͷ͸ ɬ/ɱ 

ɱܹ
ଵ = ͸Ͳ · Ͳ,ͻͷͷ = Ͳ,ͻͺ ɬ/ɱ 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Эɟ = ɜܰ

ɱܹ
 ,                                                                       ሺ͵.ʹʹሻ 

ɝɞɟ σɟ – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ. 

Эɟ
଴ = Ͷ,ͷͲ,ͷ͸ = ͺ,Ͷʹ ɤВɬ 

Эɟ
ଵ = ͹,ͷͲ,ͻͺ = ͹,͸ͷ ɤВɬ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɇɟ = ܹܩ · Ɍɝɨɞ · Ɍɫɥ
 ,                                                    ሺ͵.ʹ͵ሻ 

ɝɞɟ     G – ɦɚɫɫɚ ɩɨ ɜɢɞɚɦ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ, ɤɝ; 

ɌȽɈȾ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ, ɱɚɫ; 

ɌɋɅ – ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧɵ ɢ ɨɪɭɞɢɣ, ɥɟɬ. 

Ɇɟ
଴ = ͳͷͲͲͲ,ͷ͸ · ͳͳͷʹ · ͺ = Ͳ,ʹͻ ɤɝ/ɬ 

Ɇɟ
ଵ = ͳ͵ͷͲͲ,ͻͺ · ͳͳͷʹ · ͺ = Ͳ,ͳͷ ɤɝ/ɬ 

 Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܨɟ = ɛܥ

ɱܹ · Ɍɝɨɞ · Ɍɫɥ
 ,                                                  ሺ͵.ʹͶሻ 

ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɜɢɞɚɦ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ ɜ ɚɝɪɟɝɚɬɟ, ɪɭɛ./ɬ.; ܨɟ
଴ = ʹͳͲͲͲͲͲ,ͷ͸ · ͳͳͷʹ · ͺ = ͶͲ,͹ ɪɭɛ./ɬ   

ɟܨ
ଵ = ͳͺͻͲͲͲͲ,ͻͺ · ͳͳͷʹ · ͺ = ʹͲ,ͻ ɪɭɛ./ɬ   

 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɍɟ = ݊௣ܹ
ɱ

 ,                                                                         ሺ͵.ʹͷሻ 
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ɝɞɟ Чɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 

Ɍɟ
଴ = ͳͲ,ͷ͸ = ͳ,͹ͺ ɱɟɥ · ɱɚɫ/ɬ 

Ɍɟ
ଵ = ͳͲ,ͻͺ = ͳ,Ͳʹ ɱɟɥ · ɱɚɫ/ɬ  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܵэɤɫɩ = ɋɡɩ + ɋэ + ɋɪɬɨ + А ,                                               ሺ͵.ʹ͸ሻ  

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɟɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                        ɋɡɩ = Г·Ɍɟ ,                  

ɝɞɟ Г – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɪɭɛ.      ɋɡɩ
଴ = ͳͲͲ ∙ ͳ,͹ͺ = ͳ͹ͺ ɪɭɛ./ɬ 

ɋɡɩ
ଵ = ͳͲͲ ∙ ͳ,Ͳʹ = ͳͲʹ ɪɭɛ./ɬ 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɷ=ɐɷɷ·ɗɟ ,                                                                            (3.26) 

ɝɞɟ ɐɷɷ - ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱɚɫ. 

ɋэ
଴ = ʹ,Ͷ͵ ∙ ͺ,Ͷʹ = ʹͲ,ͷ ɪɭɛ./ɬ 

ɋэ
ଵ = ʹ,Ͷ͵ ∙ ͹,͸ͷ = ͳͺ,͸ ɪɭɛ./ɬ  

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɋɪɬɨ = ɋɛ · ɇɪɬɨͳͲͲ · ɱܹ · Ɍɝɨɞ
 ,                                                 ሺ͵.ʹ͹ሻ 

ɝɞɟ ɇɪɬɨ – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ
଴ = ʹͳͲͲͲͲ · ͳͲͳͲͲ · Ͳ,ͷ͸ · ͳͳͷʹ = ͵ʹ,ͷͷ ɪɭɛ./ ɬ  

ɋɪɬɨ
ଵ = ͳͺͻͲͲͲ · ͳͲͳͲͲ · Ͳ,ͻͺ · ͳͳͷʹ = ͳ͸,͹ ɪɭɛ./ ɬ  

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

А = ɋɛ · ɚͳͲͲ · ɱܹ · Ɍɝɨɞ
 ,                                                     ሺ͵.ʹͺሻ 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 
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А଴ = ʹͳͲͲͲͲ · ͳʹ,ͷͳͲͲ · Ͳ,ͷ͸ · ͳͳͷʹ = ͶͲ,͸ͻ ɪɭɛ./ɬ 

Аଵ = ͳͺͻͲͲͲ · ͳʹ,ͷͳͲͲ · Ͳ,ͻͺ · ͳͳͷʹ = ʹͲ,ͻ ɪɭɛ./ɬ ܵэɤɫ
଴ = ͻ͹,ͻ + ʹͲ,ͷ + ͵ʹ,ͷ + ͶͲ,͸ͻ = ʹͲͳ,͸Ͷ ɪɭɛ./ɬ   ܵэɤɫ

ଵ = ͷ͸,ͳ + ͳͺ,ͻ + ͳ͸,͹ + ʹͲ,ͻ = ͳʹͳ,Ͷ͹ ɪɭɛ./ɬ  
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɩɪɢɜ = ܵэɤɫ + ȿ ∙ ݇ɭɞ ,                                                     ሺ͵.ʹͻሻ                                         

ɝɞɟ     ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵ  ɜɥɨɠɟɧɢɣ,   

ɪɚɜɧɵɣ 0,10; 

 Фɭɞ  - ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫ,  

ɪɭɛ./ɬ. 

ɋɩɪɢɜ
଴ = ʹͲͳ,͸Ͷ + Ͳ,ͳ ∙ ͹,Ͷ = ʹͲʹ,͵ͺ ɪɭɛ/ɬ 

ɋɩɪɢɜ
ଵ = ͳʹͳ,Ͷ͹ + Ͳ,ͳ ∙ ͺ,Ͷ = ͳʹʹ,͵ͳ ɪɭɛ/ɬ 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Эɝɨɞ = ሺܵэɤɫ
଴ − ܵэɤɫ

ଵ ሻ ∙ ଵܹ ∙ Ɍɝɨɞ                                     (3.30) 

Эɝɨɞ = ሺʹͲͳ,͸Ͷ − ͳʹͳ,Ͷ͹ሻ ∙ Ͳ,ͻͺ ∙ ͳͳͷʹ = ͻͲͷͲͺ,͹ ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ȿɝɨɞ = ൫ɋɩɪɢɜ
଴ − ɋɩɪɢɜ

ଵ ൯ ɱܹ ∙ Ɍɝɨɞ                                              (3.31) 

ȿɝɨɞ = ሺʹͲʹ,͵ͺ − ͳʹʹ,͵ͳሻ ∙ Ͳ,ͻͺ ∙ ͳͳͷʹ = ͻͲ͵ͻͷ,ͺ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɍɨɤ = ɋɛ
భ

Эɝɨɞ
 ,                                                                   ሺ͵.͵ʹሻ                                              

ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɍɨɤ = ͳͺͻͲͲͲͻͲ͵ͻͷ,ͺ = ʹ,Ͳͻ ɝɨɞɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ȿэɮ = Эɝɨɞ

ɋɛ
଴                                                           ሺ͵.͵͵ሻ 
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ȿэɮ = ଽ଴ଷଽହ,଼ଶଵ଴଴଴଴ = Ͳ,Ͷ͵  

Ɍɚɛɥɢɰɚ 6.3 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ 
 ɜ %  ɤ 
ɛɚɡɨɜɨɦɭ 

 

Ȼɚɡɨɜɵɣ 
(ɢɫɯɨɞɧɵɣ) 

ɉɪɨɟɤɬɢɪɭ
ɟɦɵɣ 

1. ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ ɱɚɫ. 0,56 0,98 175 
2. Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɬ. 40,7 20,9 194 
3. ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, 
ɤȼɬ·ɱɚɫ/ɬɨɧɧ. 8,42 7,65 90,8 

4. Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ ɬɨɧɧ. 0,29 0,15 51 
5. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ·ɱɚɫ/ ɬ. 178 102 57,3 
6. ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 
ɪɭɛ./ɬ. 201,64 121,47 60,2 

7. ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɬ. 202,38 122,31 60,4 
8.Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɬɵɫ. ɪɭɛ. - 90508,7  
9. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 
ɬɵɫ. ɪɭɛ. - 90395,8  

10. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ                               
ɜɥɨɠɟɧɢɣ, ɥɟɬ - 2,09  

 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 

ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚ, ɬɚɤ ɤɚɤ ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɦɟɧɟɟ 7 ɥɟɬ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɛɨɥɟɟ 0,2. 
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ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə. 

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 

ɩɨɞɝɨɬɨɜɤɢ ɢ ɪɚɡɞɚɱɢ ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ ɄɊɋ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ 

ɜɧɟɞɪɟɧɢɢ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɭɦɟɧɶɲɚɸɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɡɚɬɪɚɬɵ 

ɬɪɭɞɚ, ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ. 

Ɂɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɥɨ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɩɪɨɟɤɬɚ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ 

ɫɨɫɬɚɜɢɬ 90508,7 ɪɭɛɥɟɣ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɬ 2,09 ɝɨɞɚ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɪɟɤɨɦɟɧɞɭɟɦ ɜɧɟɞɪɟɧɢɟ ɩɪɨɟɤɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɯɨɡɹɣɫɬɜɨ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



56 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɈɃ ɅɂɌȿɊȺɌɍɊɕ 
 

1. Ⱥɛɪɚɦɨɜ ɂ.Ɇ. «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɞɢɩɥɨɦɧɨɦɭ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ. Ʉɚɡɚɧɶ. Ɉɮɫ. Ʌɚɛ. Ʉɋɏɂ – 1991». 

2. Ⱥɧɭɪɶɟɜ ȼ.ɂ. «ɋɩɪɚɜɨɱɧɢɤ ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɹ». ȼ 3-ɯ 

ɬ.Ɍ.1,2,3 – Ɇ., ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ 1986. 

3. Ȼɪɚɝɢɧɟɰ ɇ.ȼ., «Ʉɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨ 

ɦɟɯɚɧɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ» – 3-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ., 

Ⱥɝɪɨɩɨɦɢɡɞɚɬ, 1991. 

4. ȼɚɥɟɟɜ Ɋ.Ƚ. «ɋɛɨɪɧɢɤ ɧɨɪɦɚɬɢɜɧɨ – ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ», Ʉɚɡɚɧɶ. Ɉɮɫ. Ʌɚɛ. Ʉɋɏɂ – 1988. 

5. Ƚɨɞɨɜɵɟ ɨɬɱɟɬɵ ɯɨɡɹɣɫɬɜɚ ɡɚ 2009-2011ɝ. 

6. Ⱦɦɢɬɪɢɟɜ ɂ.Ɇ., Ʉɭɪɨɱɤɢɧ Ƚ.ə. ɢ ɞɪ. «Ƚɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ ɧɚ 

ɨɛɴɟɤɬɚɯ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» - Ɇ., Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1990. 

7. Ʉɚɥɚɲɧɢɤɨɜ Ⱥ.ɉ., Ʉɥɟɣɦɟɧɨɜ ɇ.ɂ. ɢ ɞɪ. «ɇɨɪɦɵ ɢ ɪɚɰɢɨɧɵ ɤɨɪɦɥɟɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ» - Ɇ., Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1985. 

8. Ʉɨɧɚɤɨɜ Ⱥ.ɉ., ɘɞɚɟɜ ɘ.ɇ., Ʉɨɡɢɧ Ɋ.Ȼ. «Ɇɟɯɚɧɢɡɚɰɢɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ» 

- Ɇ., Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1989. 

9. Ʌɟɜɢɬɫɤɢɣ ȼ.ɋ. «Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɟ ɱɟɪɱɟɧɢɟ» - ɭɱɟɛɧɢɤ ɞɥɹ 

ɫɬɭɞɟɧɬɨɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ – Ɇ., ȼɵɫɲ. ɒɤ., 1988. 

10. Ɇɚɬɜɟɟɜ ȼ.Ⱥ., ɉɭɫɬɨɜɚɥɨɜ ɂ.ɂ. «Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ» - Ɇ., Ʉɨɥɨɫ, 1979. 

11. Ɇɟɥɶɧɢɤɨɜ ɋ.ȼ. «ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɮɟɪɦ ɢ ɤɨɦɩɥɟɤɫɨɜ» - Ɇ., Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1986. 

12. Ʉɨɧɨɩɟɥɶɤɢɧ Ⱥ.Ɏ.. ȼɨɪɨɧɟɜɫɤɢɣ ɋ.ɂ. «Ɇɟɯɚɧɢɡɚɰɢɹ ɤɨɪɦɥɟɧɢɹ 

ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ» - Ɇ., Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1985. 

13. ɇɚɪɵɲɤɢɧ ȼ.ɇ., Ʉɨɪɨɫɬɚɥɟɜɫɤɢɣ Ɋ.ȼ. «ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ». 

ɋɩɪɚɜɨɱɧɵɣ ɤɚɬɚɥɨɝ – Ɇ., Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1984. 

14. ɉɚɬɟɧɬ №1172501 ɊɎ, Ɇ.ɩɤ. 7 Ⱥ01Ʉ 5/00, – Ɉɩɭɛɥ. 15.08.1985 

Ȼɸɥ. №30. 
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15. ɉɚɬɟɧɬ №1176879 ɊɎ, Ɇ.ɩɤ. 7 Ⱥ01Ʉ 5/00, – Ɉɩɭɛɥ. 15.08.1985 

Ȼɸɥ. №33. 

16. ɉɚɬɟɧɬ №1135469 ɊɎ, Ɇ.ɩɤ. 7 Ⱥ01Ʉ 5/00, – Ɉɩɭɛɥ. 15.08.1985 

Ȼɸɥ. №3. 

17. ɉɚɬɟɧɬ №1264879 ɊɎ, Ɇ.ɩɤ. 7 Ⱥ01Ʉ 5/00, – Ɉɩɭɛɥ. 15.08.1986 

Ȼɸɥ. №39. 

18. ɉɢɫɚɪɟɧɤɨ Ƚ.ɋ. «ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ». ɂɡɞɚɬɟɥɶɫɤɨɟ 

ɨɛɴɟɞɢɧɟɧɢɟ «ȼɵɫɲ. ɲɤɨɥɚ», 1973. 

19. ɋɩɢɜɚɤɨɜɫɤɢɣ Ⱥ.Ɉ., Ⱦɶɹɱɤɨɜ ȼ.Ʉ. «Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ 

ɦɚɲɢɧɵ». ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ, 3-ɟ ɢɡɞ. 

ɩɟɪɟɪɚɛ. – Ɇ., Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ,1983. 

20. ɋɵɪɨɜɚɬɤɨ ȼ.ɂ., Ⱥɥɹɛɶɟɜ ȿ.ȼ. «Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɩɵɬɚɧɢɣ ɦɚɲɢɧ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ» - Ɇ., ɇɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ 

ɨɬɞɟɥ ȼɂɋɏɚ, 1970. 

21. ɋɸɬɤɢɧ Ⱥ.Ɇ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɛɨɫɧɨɜɚɧɢɸ 

ɞɢɩɥɨɦɧɵɯ ɩɪɨɟɤɬɨɜ ɞɥɹ ɫɩɟɰɢɚɥɶɧɨɫɬɢ №1509 «Ɇɟɯɚɧɢɡɚɰɢɹ ɫɟɥɶɫɤɨɝɨ 

ɯɨɡɹɣɫɬɜɚ», Ʉɚɡɚɧɶ, 1988. 
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