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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 Ли В.А. 
 

Ɍɟɦɚ ȼɄɊ Механизация приготовления и раздачи кормов с 
разработкой кормораздатчика 
 
ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «18» ɦɚɹ 2018 ɝ. №ИИИИ 
 
2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ 10.06.2018 ɝ. 
 
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 25.04.2018 ɝ. 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ   
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   
3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ   
    
    
    
 

ɋɬɭɞɟɧɬИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Ли В.А.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Лушнов М.А.) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ʌɢ ȼ.Ⱥ. ɧɚ ɬɟɦɭ: Ɇɟɯɚɧɢɡɚɰɢɹ 

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: Ɇɟɯɚɧɢɡɚɰɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИИИ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 5 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

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

ɪɢɫɭɧɤɨɜ, ИИИИ ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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AЛЬЭЫКМЭ 

TШ ЭСО ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ LТ VA ШЧ ЭСО ЭШpТМ: MОМСКЧТгКЭТШЧ ШП 

МШШФТЧР КЧН НТЬЭЫТЛЮЭТШЧ ШП ПООН аТЭС ЭСО НОЯОХШpЦОЧЭ ШП ПООН НТЬpОЧЬОЫ. 

TСО ЦКТЧ ЭКЬФЬ ШП КРЫТМЮХЭЮЫО ТЬ ЭШ КМСТОЯО ЬЮЬЭКТЧКЛХО РЫШаЭС ТЧ 

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

КРЫТМЮХЭЮЫКХ ЫКа ЦКЭОЫТКХЬ. 

IЧЭОЧЬТПТМКЭТШЧ ШП ХТЯОЬЭШМФ ЦЮЬЭ ЛО НШЧО Лв ЭСО ЭЫКЧЬХКЭТШЧ ТЧНЮЬЭЫв ШЧ КЧ 

ТЧНЮЬЭЫТКХ ЛКЬТЬ аТЭС ЭСО ЮЬО ШП ЭСО КНЯКЧЭКРОЬ ШП ЬpОМТКХТгКЭТШЧ КЧН МШЧМОЧЭЫКЭТШЧ 

ШП ОЧЭОЫpЫТЬОЬ ШЧ ЭСО ЛКЬТЬ ШП КРЫТМЮХЭЮЫКХ МШШpОЫКЭТШЧ КЧН КРЫШТЧНЮЬЭЫТКХ 

ТЧЭОРЫКЭТШЧ. 

TСО pЮЫpШЬО ШП ЭСО ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ТЬ: MОМСКЧТгКЭТШЧ ШП ЭСО 

pЫОpКЫКЭТШЧ КЧН НТЬЭЫТЛЮЭТШЧ ШП ПООН. 

TСО ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ МШЧЬТЬЭЬ ШП ЭСО ОбpХКЧКЭШЫв ЧШЭО ШЧ ИИИ ЬСООЭЬ 

ШП ЭвpОаЫТЭЭОЧ ЭОбЭ КЧН РЫКpСТМ pКЫЭЬ ШЧ 5 ЬСООЭЬ ШП A1 ПШЫЦКЭ. 

TСО ЧШЭО МШЧЬТЬЭЬ ШП КЧ ТЧЭЫШНЮМЭТШЧ, ЭСЫОО МСКpЭОЫЬ, МШЧМХЮЬТШЧ КЧН 

ТЧМХЮНОЬ ИИИ ПТРЮЫОЬ, ИИИ ЭКЛХОЬ. TСО ЛТЛХТШРЫКpСв МШЧЭКТЧЬ ИИИ ТЭОЦЬ. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɥɢɧɢɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚɯɨɞɹɬɫɹ ɜ ɭɩɚɞɤɟ, ɢ 

ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɤɨɪɦɨɡɚɝɨɬɨɜɨɱɧɵɯ ɥɢɧɢɣ ɢ 

ɤɨɪɦɨɫɦɟɫɢɬɟɥɟɣ. ɇɚ ɪɚɡɪɚɛɨɬɤɭ ɞɚɧɧɨɣ ɬɟɦɵ ɧɚɬɨɥɤɧɭɥɨ ɧɵɧɟɲɧɟɟ 

ɫɨɫɬɨɹɧɢɟ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɜ ɨɛɳɟɦ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɨɬɪɚɫɥɶ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɢ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɦɹɫɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ, ɧɚɯɨɞɢɬɫɹ ɜ ɭɩɚɞɤɟ. ɂ ɜ ɫɜɹɡɢ ɫ ɩɨɫɥɟɞɧɢɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɤɚɤ ɜ 

ɦɢɪɨɜɨɣ ɩɨɥɢɬɢɤɟ, ɬɚɤ ɢ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɢɬɢɤɟ ɫɬɪɚɧɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɹɫɚ ɢ ɨɫɬɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ.  Ȼɟɡ ɯɨɪɨɲɟɣ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɢ ɩɪɢ 

ɨɬɫɭɬɫɬɜɢɢ  ɤɚɱɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜ ɞɨɫɬɢɠɟɧɢɟ ɷɬɨɣ ɰɟɥɢ ɹɜɥɹɟɬɫɹ 

ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ 

ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ ɢ ɪɚɡɞɚɱɢ ɹɜɥɹɟɬɫɹ, ɟɫɥɢ ɧɟ ɨɫɧɨɜɧɵɦ, ɬɨ ɨɞɧɢɦ ɢɡ 

ɝɥɚɜɧɵɯ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. ȼɟɞɶ ɜɧɟɞɪɟɧɢɟ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ ɜ ɨɛɨɪɨɬ, ɩɪɢɧɟɫɟɬ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ 

ɛɨɥɶɲɢɟ ɭɞɨɛɫɬɜɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ, ɡɚ ɫɱɟɬ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɢ ɢɯ ɪɚɡɞɚɱɢ, ɚ ɬɚɤ ɠɟ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɡɚɝɨɬɨɜɨɱɧɵɯ ɥɢɧɢɣ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɜɵɫɨɤɢɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɜɵɝɨɞɧɵɦ ɭɫɥɨɜɢɟɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. 

Ʉɨɦɩɥɟɤɫɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ - ɨɫɧɨɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ 

ɫɤɨɬɨɜɨɞɫɬɜɟ. Ʉɨɦɩɥɟɤɫɧɨ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɬɟ ɮɟɪɦɵ, ɧɚ 

ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɟɧɚ ɦɟɯɚɧɢɡɚɰɢɹ ɩɨɟɧɢɹ, ɭɞɚɥɟɧɢɹ ɧɚɜɨɡɚ, ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ Д2Ж. 

Ɋɚɡɞɚɱɚ ɤɨɪɦɨɜ ɫɱɢɬɚɟɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜɧɭɬɪɢ ɮɟɪɦɵ ɢ ɩɨɞɚɱɚ ɤɨɪɦɨɜ, ɚ ɬɚɤɠɟ ɢ ɪɚɡɞɚɱɚ ɢɯ 

ɠɢɜɨɬɧɵɦ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 

ɩɟɪɟɞɜɢɠɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɢɥɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. Ʉ ɫɪɟɞɫɬɜɚɦ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ 

ɨɬɧɨɫɢɬɫɹ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɢ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ.  
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ɐɟɥɶ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪɚɧɫɩɨɪɬɟɪɚ ɢ ɲɧɟɤɨɜɨɝɨ 

ɫɦɟɫɢɬɟɥɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɨɫɭɳɟɫɬɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

Ɋɚɫɫɱɢɬɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɜɟɫɬɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ.  
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1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

        1.1 Ɍɢɩɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ    

ɉɚɬɟɧɬ №2050772 

Ɇɚɲɢɧɚ ɢɦɟɟɬ ɨɬɧɨɲɟɧɢɟ ɤ ɪɚɡɥɢɱɧɵɦ ɨɛɥɚɫɬɹɦ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɦɚɲɢɧɵ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɭɜɟɥɢɱɟɧɢɹ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜɨɣ ɦɚɫɫɵ ɩɨ ɯɨɞɭ ɟё ɭɛɵɜɚɧɢɹ ɜ 

ɛɭɧɤɟɪɟ. 

Ⱦɨɛɢɬɶɫɹ ɷɬɨɝɨ ɦɨɠɧɨ ɬɟɦ, ɱɬɨ ɜ ɪɚɡɞɚɬɱɢɤɟ ɤɨɪɦɨɜ, ɫɨɞɟɪɠɚɳɟɝɨ 

ɛɭɧɤɟɪ, ɞɧɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨɞɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬёɪɨɦ, ɜɵɯɨɞɹɳɢɣ ɧɚ 

ɩɨɩɟɪɟɱɧɵɣ ɤɨɧɜɟɣɟɪ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɵɝɪɭɡɤɢ, ɢ 

ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɧɢɦɢ ɞɨɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɛɢɬɟɪɨɜ ɞɥɹ 

ɫɱёɫɵɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɜɫɟɣ ɩɥɨɳɚɞɤɟ 

ɛɭɧɤɟɪɚ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬёɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɛɢɬɟɪɵ ɫɜɨɟɣ ɫɚɦɨɣ ɧɢɠɧɟɣ 

ɬɨɱɤɨɣ ɨɩɨɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɞɧɟ ɛɭɧɤɟɪɚ ɩɪɢ ɩɨɦɨɳɢ ɲɚɪɧɢɪɚ, ɚ ɫɚɦɨɣ 

ɜɟɪɯɧɟɣ ɬɨɱɤɨɣ ɨɩɨɪɵ - ɩɪɭɠɢɧɚɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɷɬɢɯ ɛɢɬɟɪɨɜ ɜɨɤɪɭɝ ɨɫɢ ɲɚɪɧɢɪɚ. 

 
Ɋɢɫɭɧɨɤ 1.2 - Ɋɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ ɩɚɬɟɧɬ №2050772 

ɍɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɣ ɦɚɲɢɧɵ (ɪɢɫɭɧɨɤ 1.2) ɫɨɫɬɨɢɬ ɢɡ ɛɭɧɤɟɪɚ 1, ɞɧɨɦ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨɞɚɸɳɢɣ ɬɪɚɧɫɩɨɪɬёɪ 2, ɜɵɯɨɞɹɳɢɣ ɧɚ ɩɨɩɟɪɟɱɧɵɣ 
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ɤɨɧɜɟɣɟɪ 3ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɵɝɪɭɡɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ 

ɧɢɦɢ ɞɨɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɛɢɬɟɪɨɜ ɞɥɹ ɫɱёɫɵɜɚɧɢɹ 4, ɬɚɤɠɟ 

ɢɦɟɸɬɫɹ ɩɚɥɶɰɵ 5. Ȼɢɬɟɪɵ ɫɜɨɟɣ ɫɚɦɨɣ ɧɢɠɧɟɣ ɬɨɱɤɨɣ ɨɩɨɪɵ ɪɚɫɩɨɥɨɠɟɧɵ 

ɧɚ ɞɧɟ ɛɭɧɤɟɪɚ ɩɪɢ ɩɨɦɨɳɢ ɲɚɪɧɢɪɚ 6, ɚ ɫɚɦɨɣ ɜɟɪɯɧɟɣ ɬɨɱɤɨɣ ɨɩɨɪɵ - 

ɩɪɭɠɢɧɚɦɢ 7 ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ ɛɭɧɤɟɪɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɪɚɳɟɧɢɹ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ 8 ɷɬɢɯ ɛɢɬɟɪɨɜ ɜɨɤɪɭɝ ɨɫɢ ɲɚɪɧɢɪɚ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  

Ⱦɜɢɠɟɧɢɟ ɦɚɫɫɵ ɜ ɛɭɧɤɟɪɟ 1 (ɪɢɫɭɧɨɤ 1.1) ɪɚɡɞɚɬɱɢɤɚ-ɫɦɟɫɢɬɟɥɹ ɤɨɪɦɨɜ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɬɚɤ, ɤɚɤ ɭɤɚɡɚɧɨ ɫɬɪɟɥɤɚɦɢ ɧɚ ɪɢɫɭɧɤɟ. 

ɉɪɢ ɪɚɛɨɬɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɤɨɪɦ ɩɨɞɚɸɳɢɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ 2 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɫɱɟɫɵɜɚɸɳɢɦ ɛɢɬɟɪɚɦ 4, ɜɪɚɳɚɸɳɢɟɫɹ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ 

ɞɪɭɝɭ ɩɚɥɶɰɵ 5 ɨɫɭɳɟɫɬɜɥɹɸɬ ɡɚɯɜɚɬ ɩɨɪɰɢɣ ɤɨɪɦɚ ɢ ɫɛɪɚɫɵɜɚɸɬ ɢɯ ɱɟɪɟɡ 

ɦɟɠɛɢɬɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɜɵɝɪɭɡɧɨɣ ɤɨɧɜɟɣɟɪ 3. ȼɟɪɬɢɤɚɥɶɧɨɟ 

ɪɚɡɦɟɳɟɧɢɟ ɫɱɟɫɵɜɚɸɳɢɯ ɛɢɬɟɪɨɜ 4 ɭɦɟɧɶɲɚɟɬ ɢɡɥɢɲɧɟɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɫɥɨɟɜ ɤɨɪɦɚ ɜ ɡɨɧɟ ɫɱɟɫɵɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɨɞɢɧɚɤɨɜɭɸ ɩɥɨɬɧɨɫɬɶ. 

ɉɪɢ ɫɥɟɠɢɜɚɧɢɢ ɤɨɪɦɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɤɨɥɨ ɫɱɟɫɵɜɚɸɳɢɯ ɛɢɬɟɪɨɜ ɢ 

ɩɨɞɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɨɛɪɚɡɭɟɬɫɹ ɩɭɫɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɫɨɛɟɧɧɨ ɜ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ (ɪɢɫɭɧɨɤ 1.2), ɬɚɤ ɤɚɤ ɤɨɪɦ ɱɚɫɬɢɱɧɨ ɦɨɠɟɬ ɫɩɨɥɡɚɬɶ 

ɜɧɢɡ ɩɨɞ ɫɨɛɫɬɜɟɧɧɨɣ ɬɹɠɟɫɬɶɸ. ɉɪɢ ɷɬɨɦ ɤɨɪɦ ɧɟ ɩɨɫɬɭɩɚɟɬ ɤ 

ɜɵɝɪɭɡɨɱɧɨɦɭ ɤɨɧɜɟɣɟɪɭ 3. ȼ ɢɫɯɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ (ɩɪɢ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɟ 

ɛɭɧɤɟɪɚ) ɩɪɭɠɢɧɵ 7 ɡɚɠɚɬɵ ɛɢɬɟɪɚɦɢ 4 ɤ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɟ ɛɭɧɤɟɪɚ 1 ɢɡ-ɡɚ 

ɧɚɩɨɪɚ ɤɨɪɦɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨ ɦɟɪɟ ɜɵɝɪɭɡɤɢ ɢ ɜ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɹ 

ɩɭɫɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɛɭɧɤɟɪɟ 1 ɭɦɟɧɶɲɚɟɬɫɹ ɭɫɢɥɢɟ ɧɚɩɨɪɚ ɤɨɪɦɨɜɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɧɚ ɛɢɬɟɪɵ 4 ɫ ɩɪɭɠɢɧɚɦɢ 7. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɭɠɢɧɵ 7 

ɪɚɡɠɢɦɚɸɬɫɹ, ɩɨɜɨɪɚɱɢɜɚɹ ɛɢɬɟɪɵ 4 ɜɨɤɪɭɝ ɲɚɪɧɢɪɨɜ 6. ɉɪɢ ɷɬɨɦ 

ɫɱɟɫɵɜɚɸɳɢɟ ɛɢɬɟɪɵ 4 ɧɚɤɥɨɧɹɸɬɫɹ ɜ ɫɬɨɪɨɧɭ ɦɚɫɫɵ ɤɨɪɦɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ 

(ɪɢɫɭɧɨɤ 2, ɲɬɪɢɯ), ɭɫɬɪɚɧɹɹ ɨɛɪɚɡɨɜɚɜɲɟɟɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɛɢɬɟɪɚɦɢ 

4 ɢ ɫɥɨɠɢɜɲɢɦɫɹ ɤɨɪɦɨɜɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɉɪɢ ɷɬɨɦ ɩɚɥɶɰɵ 5 ɜɧɨɜɶ 

ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɫ ɤɨɪɦɨɜɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɧɚɱɢɧɚɸɬ ɡɚɯɜɚɬ ɩɨɪɰɢɣ ɤɨɪɦɚ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɪɚɧɹɸɬɫɹ ɩɟɪɟɛɨɢ ɪɚɡɞɚɱɢ ɤɨɪɦɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ 
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ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɞɨɡɢɪɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɤɚ ɧɢɠɧɢɯ ɤɨɧɰɨɜ 

ɛɢɬɟɪɨɜ 4 ɲɚɪɧɢɪɧɨ ɩɨɡɜɨɥɹɟɬ ɢɦ ɧɚɤɥɨɧ ɜ ɫɬɨɪɨɧɭ ɛɨɥɶɲɟɣ ɩɭɫɬɨɬɵ (ɜ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ), ɱɬɨ ɩɨɜɵɲɚɟɬ ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɪɚɛɨɱɢɯ ɷɥɟɦɟɧɬɨɜ 

ɛɢɬɟɪɨɜ 4 ɫ ɤɨɪɦɨɜɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɗɬɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɱɟɫɵɜɚɧɢɹ 

ɤɨɪɦɚ. 

ɉɪɭɠɢɧɵ 7 ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɢɧɭɞɢɬɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɛɢɬɟɪɨɜ 4 ɤ 

ɤɨɪɦɨɜɨɦɭ ɦɚɬɟɪɢɚɥɭ, ɱɬɨ ɭɫɬɪɚɧɹɟɬ ɩɟɪɟɛɨɢ ɜ ɪɚɡɞɚɱɟ ɤɨɪɦɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɫɱɟɫɵɜɚɬɶ ɛɢɬɟɪɚɦɢ ɤɨɪɦɨɜɨɣ ɦɚɬɟɪɢɚɥ ɢ ɩɨɜɵɫɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ. 

ɉɚɬɟɧɬ №№2202177 

Ɇɨɛɢɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɩɚɬɟɧɬ RU №2202177) 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.3 Д11Ж. Ɇɨɛɢɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ-ɪɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɟɦɤɨɫɬɶ 1 ɱɟɪɟɡ ɡɚɥɢɜɧɭɸ ɝɨɪɥɨɜɢɧɭ 8 ɡɚɝɪɭɠɚɸɬ 

ɢɫɯɨɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɨɫɦɟɫɢ, ɩɪɢ ɡɚɤɪɵɬɨɦ ɡɚɩɨɪɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 11. 

Ɂɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɚ 9 ɢ ɩɭɫɤɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 6, ɩɪɢɜɨɞɹɳɢɦ ɜɨ 

ɜɪɚɳɟɧɢɟ ɩɪɨɩɟɥɥɟɪ 2, ɧɚɱɢɧɚɸɬ ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɟɦɤɨɫɬɢ 1. 

  

Ɋɢɫɭɧɨɤ 1.3 – Ɇɨɛɢɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ 

ɋɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɨɫɦɟɫɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚ ɫɱɟɬ 

ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɨɩɟɥɥɟɪɚ 2 ɢ ɜɢɛɪɚɰɢɢ ɟɦɤɨɫɬɢ 1, ɫɨɡɞɚɸɳɟɣɫɹ 

ɜɪɚɳɟɧɢɟɦ ɜɚɥɚ 3 ɜɦɟɫɬɟ ɫ ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɧɟɦɭ ɞɟɛɚɥɚɧɫɨɦ 24. 
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ȼɢɛɪɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɭɬɟɦ 

ɛɨɥɶɲɟɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɱɚɫɬɢɰ ɤɨɪɦɚ ɜ ɪɚɡɧɵɟ ɫɥɨɢ ɢ ɥɭɱɲɟɝɨ ɨɬɪɵɜɚ 

ɱɚɫɬɢɰ ɤɨɪɦɚ ɨɬ ɫɬɟɧɨɤ ɟɦɤɨɫɬɢ 1. 

ɉɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɩɟɥɥɟɪɚ ɫɨɡɞɚɜɚɬɶ 

ɨɫɟɜɨɣ ɧɚɩɨɪ, ɱɬɨ ɫɨɜɦɟɫɬɧɨ ɫ ɜɢɛɪɚɰɢɨɧɧɵɦ ɷɮɮɟɤɬɨɦ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɥɭɱɲɟɦɭ ɢɫɬɟɱɟɧɢɸ ɫɦɟɫɢ ɢɡ ɟɦɤɨɫɬɢ 1. ɉɨɫɥɟ ɨɫɜɨɛɨɠɞɟɧɢɹ ɟɦɤɨɫɬɢ ɨɬ 

ɱɚɫɬɢ ɤɨɪɦɚ, ɩɪɭɠɢɧɵ 22 ɪɚɡɠɢɦɚɸɬɫɹ, ɨɫɭɳɟɫɬɜɥɹɹ ɧɚɤɥɨɧ ɟɦɤɨɫɬɢ 1 ɜ 

ɫɬɨɪɨɧɭ ɩɚɬɪɭɛɤɚ 10. ɉɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɤɨɪɦɨɜ ɷɬɨɬ ɧɚɤɥɨɧ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɩɪɨɩɟɥɥɟɪ 2 ɧɚɱɢɧɚɟɬ ɜɵɫɬɭɩɚɬɶ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɠɢɞɤɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɨɡɞɚɜɚɟɦɨɝɨ ɢɦ ɨɫɟɜɨɝɨ ɧɚɩɨɪɚ. 

ɋɨɯɪɚɧɟɧɢɸ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɵɞɚɱɢ 

ɤɨɪɦɨɫɦɟɫɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɧɵɣ ɧɚɤɥɨɧ ɟɦɤɨɫɬɢ 1 ɢ ɟɟ ɤɨɥɟɛɚɧɢɟ ɧɚ 

ɩɪɭɠɢɧɚɯ 22 ɫ ɜɨɡɪɚɫɬɚɸɳɟɣ ɚɦɩɥɢɬɭɞɨɣ, ɤɨɬɨɪɨɟ ɜɨɡɛɭɠɞɚɟɬɫɹ 

ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɨɣ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɜɪɚɳɟɧɢɢ ɞɟɛɚɥɚɧɫɚ 24. ɉɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ, ɡɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 11 ɡɚɤɪɵɜɚɟɬɫɹ ɢ ɰɢɤɥ 

ɩɨɜɬɨɪɹɟɬɫɹ.  

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɭɡɤɢɣ ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɹ ɜ 

ɤɨɪɦɥɟɧɢɢ ɠɢɜɨɬɧɵɯ (ɠɢɞɤɢɟ ɢ ɩɨɥɭɠɢɞɤɢɟ ɤɨɪɦɚ (ɫɜɢɧɶɢ ɢ ɦɨɥɨɞɧɹɤ), 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɭɬɟɣ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɞɚɧɧɨɝɨ 

ɪɚɡɞɚɬɱɢɤɚ. Ɍɚɤ ɠɟ ɧɚɥɢɱɢɟ ɪɚɡɜɨɞɹɳɢɯ ɪɭɤɚɜɨɜ ɩɨɜɵɲɚɸɬ ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦ ɫɦɟɫɢɬɟɥɟɦ. 

       Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ ɫɦɟɫɢɬɟɥɢ-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ Ɋɋɉ-10 (ɪɢɫɭɧɨɤ 1.4), 

ɭ ɤɨɬɨɪɵɯ ɢɡɦɟɧɟɧ ɝ: ɛɚɪɢɬ ɩɨ ɜɵɫɨɬɟ ɞɨ 2445 ɦɦ, ɚ ɛɟɡ ɧɚɞɫɬɚɜɧɵɯ 

ɭɝɨɥɶɧɢɤɟ ɥ — 2325 ɦɦ. ȼɵɝɪɭɡɧɨɣ ɤɨɧɜɟɣɟɪ ɩɟɪɟɧɟɫɟɧ ɛɥɢɠɟ ɤ ɩɟɪɟɞɧɟɣ 

ɱɚɫɬɢ, ɱɬɨ ɭɥɭɱɲɚɟɬ ɨɛɡɨɪ ɬɪɚɤɬɨɪɢɫɬɭ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ Ɋɋɉ-10 ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɩɪɢ ɧɟɛɨɥɶɲɨɦ 

ɞɨɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ. 
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Ɋɢɫɭɧɨɤ 1.4- Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ  ɫɦɟɫɢɬɟɥɶ-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ  Ɋɋɉ-10 

 

    Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫ ɜɵɝɪɭɡɧɵɦɢ ɥɨɩɚɫɬɹɦɢ (ɪɢɫɭɧɨɤ 1.5) ɨɬɧɨɫɢɬɫɹ ɤ 

ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɪɚɡɞɚɱɢ ɫɬɟɛɟɥɶɱɚɬɵɯ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɚɯ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ 

ɫɨɞɟɪɠɢɬ ɛɭɧɤɟɪ ɫ ɛɨɤɨɜɵɦɢ ɢ ɡɚɞɧɟɣ ɫɬɟɧɤɚɦɢ, ɩɪɨɞɨɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɧɚ 

ɜɵɯɨɞɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɚɥɭ ɢ ɡɚɤɥɸɱɟɧ ɜ ɤɚɦɟɪɭ, ɢɦɟɸɳɭɸ ɨɤɧɨ 

ɞɥɹ ɜɵɝɪɭɡɤɢ ɤɨɪɦɚ ɢ ɨɬɤɪɵɬɭɸ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɞɨɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, 

ɜɵɝɪɭɡɧɨɣ ɪɨɬɨɪ ɢ ɪɵɯɥɢɬɟɥɶ. Ȼɭɧɤɟɪ ɫɧɚɛɠɟɧ ɩɪɢɦɵɤɚɸɳɢɦ ɤ ɟɝɨ ɛɨɤɨɜɨɣ 

ɫɬɟɧɤɟ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚɞ ɩɪɨɞɨɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɧɚɩɪɚɜɥɹɸɳɢɦ 

ɷɥɟɦɟɧɬɨɦ ɤɥɢɧɨɨɛɪɚɡɧɨɣ ɮɨɪɦɵ, ɫɨɞɟɪɠɚɳɢɦ ɛɨɤɨɜɵɟ, ɜɟɪɯɧɸɸ ɢ 

ɧɢɠɧɸɸ ɝɪɚɧɢ, ɜɟɪɲɢɧɭ ɢ ɨɫɧɨɜɚɧɢɟ. 

 
Ɋɢɫɭɧɨɤ 1.5- Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫ ɜɵɝɪɭɡɧɵɦɢ ɥɨɩɚɫɬɹɦɢ 

 

ȼɟɪɲɢɧɚ ɨɛɪɚɳɟɧɚ ɤ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɛɭɧɤɟɪɚ, ɚ ɨɫɧɨɜɚɧɢɟ - ɤ ɪɨɬɨɪɭ ɢ 

ɪɵɯɥɢɬɟɥɸ. ɉɨɜɵɲɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɚɞɟɠɧɨɫɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, 



14 
ɫɧɢɠɚɟɬɫɹ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɜɵɝɪɭɡɤɭ ɤɨɪɦɚ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɛɨɤɨɜɵɯ 

ɝɪɚɧɟɣ ɤɨɠɭɯɚ, ɫ ɭɩɨɪɚ  ɢ ɢɦɟɸɬ  ɜɨɡɦɨɠɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ   ɩɟɪɟɦɟɳɟɧɢɹ.   

Ɍɹɝɢ ɫɨɟɞɢɧɹɸɬ ɭɩɨɪɵ ɫ ɨɫɶɸ  ɡɚɫɥɨɧɤɢ. ɇɚ ɜɚɥɭ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜ ɤɨɠɭɯɟ, 

ɩɪɢ  ɩɨɦɨɳɢ ɲɩɨɧɨɤ ɢ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɤɭɥɚɱɤɢ  ɢ ɪɵɱɚɝ ɩɨɜɨɪɨɬɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɟɤɬɨɪɧɚɹ ɡɚɫɥɨɧɤɚ ɢɦɟɟɬ ɭɡɟɥ ɭɩɪɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ  

ɷɥɟɤɬɪɨɦɚɝɧɢɬɵ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ, ɫɜɹɡɚɧɧɵɟ ɱɟɪɟɡ ɫɢɫɬɟɦɵ ɪɵɱɚɝɨɜ ɢ ɫ 

ɫɟɤɬɨɪɧɨɣ ɡɚɫɥɨɧɤɨɣ. ɍɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɦɢ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ  ɨɬ  

ɤɨɧɟɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɭɩɨɪɚɦɢ  ɢ, ɨɞɢɧ ɢɡ 

ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧ ɜ ɧɚɱɚɥɟ, ɚ ɞɪɭɝɨɣ - ɜ ɤɨɧɰɟ ɤɨɪɦɭɲɤɢ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ 

ɪɚɛɨɬɚɟɬ  ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ, ɞɜɢɝɚɹɫɶ ɜɞɨɥɶ ɤɨɪɦɨɜɨɝɨ 

ɩɪɨɯɨɞɚ, ɞɨɫɬɢɝɚɟɬ ɨɱɟɪɟɞɧɨɣ ɤɨɪɦɭɲɤɢ, ɤɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɟɡɠɚɟɬ 

ɧɚ ɭɩɨɪ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɧɚɱɚɥɟ ɤɨɪɦɭɲɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɫɪɚɛɚɬɵɜɚɟɬ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɵɱɚɝɨɜ ɨɬɤɪɵɜɚɟɬ ɫɟɤɬɨɪɧɭɸ ɡɚɫɥɨɧɤɭ, 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɚɱɚ ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɭ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɤɨɪɦɭɲɤɢ  ɤɨɧɟɱɧɵɣ 

ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɟɡɠɚɟɬ ɧɚ ɭɩɨɪ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɫɪɚɛɚɬɵɜɚɟɬ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬ  ɡɚɤɪɵɬɢɹ ɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɵɱɚɝɨɜ  ɡɚɤɪɵɜɚɟɬ ɫɟɤɬɨɪɧɨɣ 

ɡɚɫɥɨɧɤɨɣ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɞɨɡɵ ɜɵɞɚɱɢ ɨɩɟɪɚɬɨɪ ɩɟɪɟɦɟɳɚɟɬ 

ɪɵɱɚɝ. Ʉɭɥɚɱɤɢ  ɞɟɣɫɬɜɭɸɬ ɧɚ ɭɩɨɪɵ  ɢ ɩɟɪɟɦɟɳɚɸɬ ɢɯ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɨɛɳɟɣ ɜɵɫɨɬɵ ɫɤɪɟɛɤɨɜ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɬɹɝɢ  ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɨɫɶ  ɡɚɫɥɨɧɤɢ  ɢ ɩɟɪɟɦɟɳɚɸɬ ɟɟ, 

ɨɫɬɚɜɥɹɹ ɧɟɢɡɦɟɧɧɵɦ ɡɚɡɨɪ ɦɟɠɞɭ ɡɚɫɥɨɧɤɨɣ  ɢ ɩɨɞɜɢɠɧɨɣ ɩɥɚɫɬɢɧɨɣ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɫɤɪɟɛɤɨɜ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ ɢɯ ɜɵɫɬɭɩɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɧɟɩɨɞɜɢɠɧɵɦɢ   ɧɚɩɪɚɜɥɹɸɳɢɦɢ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɨɛɳɭɸ ɜɵɫɨɬɭ ɫɤɪɟɛɤɨɜ ɞɨ ɦɚɤɫɢɦɭɦɚ, ɢɫɤɥɸɱɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɤɚɩɥɢɜɚɧɢɹ ɤɨɪɦɚ ɧɚ ɞɧɟ ɤɨɠɭɯɚ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ, 

ɜɤɥɸɱɚɸɳɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɦɨɛɢɥɶɧɨɣ ɬɟɥɟɠɤɟ ɛɭɧɤɟɪ ɫ ɡɚɝɪɭɡɨɱɧɵɦɢ 

ɨɤɧɚɦɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɢ ɪɚɡɦɟɳɟɧɧɵɟ ɩɨɞ ɡɚɝɪɭɡɨɱɧɵɦɢ ɨɤɧɚɦɢ ɤɨɠɭɯɢ ɫ 

ɜɵɝɪɭɡɧɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɢ ɜɵɝɪɭɡɧɵɦɢ ɨɤɧɚɦɢ, ɤɚɠɞɵɣ ɤɨɠɭɯ 

ɫɧɚɛɠɟɧ ɫɟɤɬɨɪɧɨɣ ɡɚɫɥɨɧɤɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɜɵɝɪɭɡɧɨɦ ɨɤɧɟ 

ɧɚɩɪɚɜɥɹɸɳɢɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦɢ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɨɤɨɜɵɯ 
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ɝɪɚɧɟɣ ɤɨɠɭɯɚ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ, ɜɵɝɪɭɡɧɨɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɫɤɪɟɛɤɢ 

ɤɨɬɨɪɨɝɨ ɢɦɟɸɬ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɥɚɫɬɢɧɵ ɢ ɩɨɞɜɢɠɧɵɟ ɩɥɚɫɬɢɧɵ ɫ 

ɜɵɫɬɭɩɚɦɢ ɧɚ ɛɨɤɨɜɵɯ ɤɪɨɦɤɚɯ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɥɚɫɬɢɧɚɯ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜ 

ɩɥɨɫɤɨɫɬɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɤɪɟɛɤɚ, ɚ ɧɚɩɪɚɜɥɹɸɳɚɹ ɜ ɡɨɧɟ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ ɛɭɧɤɟɪɚ ɜɵɩɨɥɧɟɧɚ ɩɨɞɜɢɠɧɨɣ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 

ɬɪɚɧɫɩɨɪɬɟɪɭ ɢ ɫ ɪɚɫɲɢɪɹɸɳɟɣɫɹ ɜɯɨɞɧɨɣ ɱɚɫɬɶɸ, ɢ ɫɧɚɛɠɟɧɧɨɣ 

ɨɬɫɟɤɚɸɳɟɣ ɩɥɨɫɤɨɣ ɡɚɫɥɨɧɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɨɤɧɟ ɛɭɧɤɟɪɚ, 

ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɥɟɧɬɨɱɧɨɝɨ 

ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɫɧɚɛɠɟɧɧɨɝɨ ɦɟɯɚɧɢɡɦɨɦ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ 

ɫɤɪɟɛɤɨɜ ɢ ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ ɡɨɧɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɨɞɜɢɠɧɵɟ 

ɧɚɩɪɚɜɥɹɸɳɢɟ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ ɧɚ ɩɨɞɜɢɠɧɨɣ ɫɟɤɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɨɞɜɢɠɧɵɯ ɩɥɚɫɬɢɧ ɫ ɨɫɹɦɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɛɨɤɨɜɵɯ ɝɪɚɧɟɣ ɤɨɠɭɯɚ ɢ ɫɜɹɡɚɧɧɵɦɢ ɫ 

ɭɩɨɪɚɦɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ ɫ ɤɭɥɚɱɤɚɦɢ, ɢ ɧɟɩɨɞɜɢɠɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ, 

ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ. 

     Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɪɢɫɭɧɨɤ 1.6) ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɥɶɫɤɨɦɭ ɯɨɡɹɣɫɬɜɭ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɞɨɫɬɚɜɤɢ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ. Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɨɞɟɪɠɢɬ ɲɧɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɜ ɤɨɠɭɯɟ, ɤɨɬɨɪɵɣ ɫɨɨɛɳɟɧ ɫ ɛɭɧɤɟɪɨɦ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɨɟ ɨɤɧɨ. ɒɧɟɤ 

ɫɨɫɬɨɢɬ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɢ ɜɵɝɪɭɡɧɨɝɨ ɭɱɚɫɬɤɨɜ. ɒɧɟɤ ɜ ɡɨɧɟ ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɨɤɧɚ ɜɵɩɨɥɧɟɧ ɫ ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ ɜ ɫɬɨɪɨɧɭ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ ɲɚɝɨɦ. 

ɇɚɜɢɜɤɚ ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɜɵɩɨɥɧɟɧɚ ɞɥɢɧɨɣ, ɪɚɜɧɨɣ ɞɥɢɧɟ ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɨɤɧɚ ɉɨɜɵɲɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ.  
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Ɋɢɫɭɧɨɤ 1.6 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫ ɜɵɝɪɭɡɧɵɦ ɲɧɟɤɨɦ 

 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ, ɫɨɞɟɪɠɢɬ ɲɧɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɤɨɠɭɯɟ, ɤɨɬɨɪɵɣ 

ɫɨɨɛɳɟɧ ɫ ɛɭɧɤɟɪɨɦ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɨɟ ɨɤɧɨ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɢ 

ɜɵɝɪɭɡɧɨɝɨ ɭɱɚɫɬɤɨɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɲɧɟɤ ɜ ɡɨɧɟ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ ɜɵɩɨɥɧɟɧ ɫ ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ ɜ ɫɬɨɪɨɧɭ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ 

ɲɚɝɨɦ, ɩɪɢɱɟɦ ɧɚɜɢɜɤɚ ɡɚɝɪɭɡɨɱɧɨɝɨ ɭɱɚɫɬɤɚ ɲɧɟɤɚ ɜɵɩɨɥɧɟɧɚ ɞɥɢɧɨɣ, 

ɪɚɜɧɨɣ ɞɥɢɧɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ. Ɂɚɫɥɨɧɤɚ ɫɜɹɡɚɧɚ ɫ ɦɟɯɚɧɢɡɦɨɦ 

ɪɟɝɭɥɢɪɨɜɤɢ ɞɨɡɵ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɫɬɪɟɥɤɢ-ɭɤɚɡɚɬɟɥɹ 8 ɢ ɲɤɚɥɵ. ɉɪɢɜɨɞ 

ɲɧɟɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɪɟɞɭɤɬɨɪɚ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɧɚɱɚɥɟ ɪɚɛɨɬɵ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɧɚ ɦɢɧɢɦɚɥɶɧɭɸ ɞɨɡɭ ɜɵɞɚɱɢ ɤɨɪɦɚ 

ɡɚɫɥɨɧɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɲɤɚɥɟ ɜ ɩɨɥɨɠɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɦɢɧɢɦɚɥɶɧɨɣ ɞɨɡɟ ɜɵɞɚɱɢ ɤɨɪɦɚ LЦУЧ. ɉɪɢ ɷɬɨɦ ɫ ɛɭɧɤɟɪɨɦ, ɜ ɡɨɧɟ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ, ɫɨɨɛɳɚɟɬɫɹ ɡɚɝɪɭɡɨɱɧɵɣ ɭɱɚɫɬɨɤ ɲɧɟɤɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 

ɲɚɝɨɦ ɧɚɜɢɜɤɢ SЦУЧ. ɒɧɟɤ ɡɚɯɜɚɬɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɞɨɡɭ ɤɨɪɦɚ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɟɟ ɤ ɜɵɝɪɭɡɧɨɦɭ ɨɤɧɭ 6. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɞɨɡɵ ɜɵɞɚɱɢ ɤɨɪɦɚ 

ɡɚɫɥɨɧɤɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ 6 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɲɤɚɥɨɣ  ɜ ɩɨɥɨɠɟɧɢɟ L, (LЦТЧ<LТ<LЦКб). ȼ ɡɨɧɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ  ɫ ɛɭɧɤɟɪɨɦ  
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ɫɨɨɛɳɚɟɬɫɹ ɡɚɝɪɭɡɨɱɧɵɣ ɭɱɚɫɬɨɤ ɲɧɟɤɚ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɲɚɝɨɦ ɧɚɜɢɜɤɢ, ɩɪɢ 

ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɞɚɱɚ ɡɚɞɚɧɧɨɣ ɞɨɡɵ ɤɨɪɦɚ, ɤɨɬɨɪɚɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɲɤɚɥɵ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɡɚ ɫɱɟɬ 

ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɞɨɡɵ ɜɵɞɚɱɢ ɤɨɪɦɚ  ɜ ɧɟɩɪɟɪɵɜɧɵɣ 

ɪɹɞ ɤɨɪɦɭɲɟɤ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ, ɚ ɜ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɪɚɡɞɚɱɢ. 

ɉɚɬɟɧɬ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ № 148035 

Ʌɚɛɨɪɚɬɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɨɥɭɠɢɞɤɢɦɢ 

ɤɨɪɦɚɦɢ (ɩɚɬɟɧɬ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ № 148035) Д14Ж, ɫɨɞɟɪɠɢɬ ɟɦɤɨɫɬɶ ɫ 

ɩɪɨɩɟɥɥɟɪɨɦ ɜɧɭɬɪɢ, ɤɨɬɨɪɵɣ, ɡɚɤɪɟɩɥɟɧ ɧɚ ɜɚɥɭ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɡɥɚ, ɞɪɭɝɨɣ 

ɤɨɧɟɰ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɡɥɚ ɫ ɜɚɥɨɦ ɜɵɯɨɞɢɬ ɢɡ ɟɦɤɨɫɬɢ ɧɚɪɭɠɭ ɢ ɤɪɟɩɢɬɫɹ ɧɚ ɟɟ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɟ.  

 
Ɋɢɫɭɧɨɤ 1.7 – Ʌɚɛɨɪɚɬɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ 

ɩɨɥɭɠɢɞɤɢɦɢ ɤɨɪɦɚɦɢ 
 

ɇɚɪɭɠɧɵɣ ɤɨɧɟɰ ɜɚɥɚ ɫɨɟɞɢɧɟɧ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɟɦɤɨɫɬɢ ɢɦɟɟɬɫɹ ɡɚɝɪɭɡɨɱɧɵɣ ɥɸɤ ɫ ɤɪɵɲɤɨɣ, ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɨɬ 

ɩɪɨɩɟɥɥɟɪɚ ɫɬɨɪɨɧɵ ɟɦɤɨɫɬɶ ɢɦɟɟɬ ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ, ɡɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ 

ɪɭɤɚɜ ɢɥɢ ɬɪɭɛɭ, ɨɞɧɚ ɤɨɥɟɫɧɚɹ ɩɚɪɚ ɫɨɟɞɢɧɟɧɚ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɰɟɩɧɨɣ 

ɩɟɪɟɞɚɱɟɣ ɢ ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɟɦɤɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɫɬɨɟɤ, ɞɪɭɝɚɹ ɤɨɥɟɫɧɚɹ ɩɚɪɚ 

ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɭɩɪɭɝɨɣ ɩɨɞɜɟɫɤɟ, ɩɨɞɜɟɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɪɵɱɚɝɨɜ, ɤɨɬɨɪɵɟ ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɨɫɹɯ ɤɨɥɟɫɧɨɣ ɩɚɪɵ, ɚ ɫ ɞɪɭɝɨɣ ɫɨɟɞɢɧɟɧɵ ɫ 

ɤɨɥɟɫɧɨɣ ɩɚɪɨɣ ɢ ɢɦɟɸɬ ɩɨɞɫɬɚɤɚɧɧɢɤɢ ɞɥɹ ɩɪɭɠɢɧ, ɜɟɪɯɧɢɟ ɤɨɧɰɵ ɤɨɬɨɪɵɯ 
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ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɭɩɨɪɧɵɦ ɷɥɟɦɟɧɬɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɧɚ ɟɦɤɨɫɬɢ. ȼɧɭɬɪɢ 

ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɡɥɚ ɧɚ ɜɚɥɭ ɫɦɨɧɬɢɪɨɜɚɧ ɞɟɛɚɥɚɧɫ, ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ ɦɟɠɞɭ 

ɨɩɨɪɧɵɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ. ȼɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɡɥɚ ɝɟɪɦɟɬɢɱɧɨ 

ɡɚɤɪɵɬɚ ɤɪɵɲɤɚɦɢ, ɟɦɤɨɫɬɶ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɫɧɚɛɠɟɧɚ ɭɬɟɩɥɢɬɟɥɟɦ ɢ ɧɚɛɨɪɨɦ 

ɢɫɩɵɬɭɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɜɵɩɨɥɧɟɧɵ ɫ ɬɟɪɦɨɩɚɪɚɦɢ, 

ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɜɫɬɚɜɤɚɯ, ɤɨɬɨɪɵɟ ɜɪɟɡɚɧɵ ɜ ɢɫɩɵɬɭɟɦɵɟ ɬɪɭɛɵ 

ɫɜɟɪɯɭ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ, ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɍɟɪɦɨɩɚɪɵ ɫɨɟɞɢɧɟɧɵ ɫ 

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɮɢɤɫɢɪɭɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ 

ɩɨɥɭɠɢɞɤɨɣ ɢ ɜɹɡɤɨɣ ɦɚɫɫɵ. Ʉɨɧɰɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɧɚɛɠɟɧɵ ɝɢɛɤɢɦɢ 

ɪɭɤɚɜɚɦɢ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɬɟɧɤɚ ɟɦɤɨɫɬɢ ɫɨ ɫɬɨɪɨɧɵ 

ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɡɥɚ ɜ ɧɢɠɧɟɣ ɟɟ ɱɚɫɬɢ ɫɧɚɛɠɟɧɚ ɛɨɥɶɲɢɦ ɨɬɜɟɪɫɬɢɟɦ ɫ ɮɥɚɧɰɟɦ ɫɨ 

ɲɩɢɥɶɤɚɦɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɪɵɲɤɨɣ ɫ ɮɥɚɧɰɟɦ, ɤɨɬɨɪɵɣ ɫɧɚɛɠɟɧ 

ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɞ ɲɩɢɥɶɤɢ ɮɥɚɧɰɚ ɟɦɤɨɫɬɢ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɫɬɚɧɨɜɤɢ 

ɤɪɵɲɤɢ ɤɚɤ ɧɚ ɨɞɢɧ ɲɚɝ ɲɩɢɥɟɤ, ɬɚɤ ɢ ɧɚ 900, 1800 ɢ ɞɚɥɟɟ, ɜɩɥɨɬɶ ɞɨ 3600. 

Ȼɨɥɶɲɚɹ ɤɪɵɲɤɚ ɫɧɚɛɠɟɧɚ ɷɤɫɰɟɧɬɪɢɱɟɫɤɢɦ ɨɬɜɟɪɫɬɢɟɦ ɫ ɮɥɚɧɰɟɦ ɫɨ 

ɲɩɢɥɶɤɚɦɢ ɩɨɞ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɮɥɚɧɟɰ ɦɚɥɨɣ ɤɪɵɲɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɞ 

ɲɩɢɥɶɤɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɧɨɝɨ ɩɨɜɨɪɨɬɚ ɤɪɭɝɨɦ ɛɨɥɶɲɟɣ ɤɪɵɲɤɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɩɢɥɟɤ ɮɥɚɧɰɚ ɟɦɤɨɫɬɢ. 

Ɇɚɥɚɹ ɤɪɵɲɤɚ ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɟ ɫ ɮɥɚɧɰɟɦ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɞ ɮɥɚɧɟɰ 

ɭɫɬɚɧɨɜɨɱɧɨɸ ɭɡɥɚ, ɤɨɬɨɪɵɣ ɫɧɚɛɠɟɧ ɟɳɟ ɨɞɧɢɦ: ɮɥɚɧɰɟɦ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɮɥɚɧɰɟɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫ ɭɩɥɨɬɧɢɬɟɥɶɧɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 
 
2.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ 
 
 ɋɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ ɧɟ ɬɨɥɶɤɨ 

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

ɫɨɜɪɟɦɟɧɧɨɫɬɢ ɜɵɞɚɱɢ ɤɨɪɦɨɜ. ɇɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ 

ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ, ɪɚɫɩɨɪɹɞɤɚ ɞɧɹ ɢ ɜɪɟɦɟɧɢ ɞɨɩɭɫɤɨɜ ɩɪɢɜɨɞɢɬ 

ɤ ɪɚɡɪɭɲɟɧɢɸ ɫɬɟɪɟɨɬɢɩɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɠɢɜɨɬɧɵɯ, ɚ ɜɦɟɫɬɟ ɫ ɬɟɦ ɢ ɤ 

ɫɧɢɠɟɧɢɸ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. ȼɨɬ ɩɨɱɟɦɭ ɩɪɚɜɢɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ ɠɢɜɨɬɧɵɯ ɢɦɟɟɬ ɜɟɫɶɦɚ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɭɸ ɩɪɟɞɫɬɨɢɬ ɪɟɲɢɬɶ 

ɫ ɩɨɦɨɳɶɸ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ. 

     ɇɚ ɮɟɪɦɚɯ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ɩɪɢɰɟɩɧɵɟ ɛɭɧɤɟɪɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɜɚɥɚ ɨɬɛɨɪɚ 

ɦɨɳɧɨɫɬɢ ɬɪɚɤɬɨɪɚ. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɦɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ 

ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫ ɧɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ ɤɨɪɦɨɜɵɯ ɩɥɨɳɚɞɨɤ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɫ ɬɜɟɪɞɵɦ 

ɩɨɤɪɵɬɢɟɦ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɣ ɩɪɨɟɡɞ ɬɪɚɤɬɨɪɚ ɫ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ ɤ ɦɟɫɬɚɦ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɦ 

ɩɨɦɟɳɟɧɢɹɦ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɤɨɪɦɭɲɤɚɦ ɢ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɝɪɹɡɧɟɧɢɹ ɤɨɥɟɫɚɦɢ ɚɝɪɟɝɚɬɚ ɤɨɪɦɨɜɵɯ ɩɪɨɯɨɞɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ. Ʉɨɪɦɨɜɵɟ 

ɩɪɨɯɨɞɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɲɢɪɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ, ɚ ɤɨɪɦɭɲɤɢ – ɜɵɫɨɬɭ ɡɚɞɧɟɣ 

ɫɬɟɧɤɢ ɧɟ ɛɨɥɟɟ 0,75ɦ. 

    ȼɧɭɬɪɢɮɟɪɦɟɪɫɤɢɟ ɩɟɪɟɜɨɡɤɢ ɤɨɪɦɨɜ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɧɟɛɨɥɶɲɢɟ 

ɪɚɫɫɬɨɹɧɢɹ. ɐɢɤɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɡɚɜɢɫɢɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɢɯ ɩɨ 

ɩɨɝɪɭɡɤɨɣ, ɩɨɷɬɨɦɭ ɞɥɹ ɡɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɡɚɝɪɭɡɱɢɤɢ. 

    Ʉ ɤɨɪɦɨɪɚɡɞɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜ, ɟɝɨ ɞɨɡɢɪɨɜɤɭ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤɚɠɞɨɦɭ ɠɢɜɨɬɧɨɦɭ (ɧɚɩɪɢɦɟɪ, 
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ɤɨɧɰɟɧɬɪɚɬɵ – ɩɨ ɫɭɬɨɱɧɨɦɭ ɧɚɞɨɸ) ɢɥɢ ɝɪɭɩɩɟ ɠɢɜɨɬɧɵɯ (ɫɢɥɨɫ, ɫɟɧɚɠ ɢ 

ɞɪɭɝɢɟ ɝɪɭɛɵɟ ɤɨɪɦɚ ɢɥɢ ɡɟɥɟɧɚɹ ɩɨɞɤɨɪɦɤɚ); ɢɫɤɥɸɱɢɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɤɨɪɦɚ, 

ɪɚɫɫɥɚɢɜɚɧɢɟ ɟɝɨ ɩɨ ɮɪɚɤɰɢɹɦ; ɢɫɤɥɸɱɢɬɶ ɬɪɚɜɦɢɪɨɜɚɧɢɟ  ɠɢɜɨɬɧɵɯ; 

ɨɛɟɫɩɟɱɢɬɶ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɬɤɥɨɧɟɧɢɟ ɞɨɡɵ ɨɬ ɩɪɟɞɩɢɫɚɧɧɨɣ ɧɨɦɵ ɧɚ 

1 ɝɨɥɨɜɭ ɞɥɹ ɫɬɟɛɟɥɶɧɵɯ ɤɨɪɦɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 15%. ȼɨɡɜɪɚɬɢɦɵɟ 

ɩɨɬɟɪɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɜ 

ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 30 ɦɢɧɭɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɦɨɛɢɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ 20 ɦɢɧɭɬ -  ɩɪɢ ɪɚɡɞɚɱɟ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

   Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɜɵɩɨɥɧɹɟɬ ɞɜɟ ɨɩɟɪɚɰɢɢ: ɩɟɪɟɦɟɳɟɧɢɟ, ɬ.ɟ. 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɤɨɪɦɚ ɨɬ ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ ɞɨ ɬɨɱɤɢ ɜɵɞɚɱɢ ɢ ɞɨɡɢɪɨɜɚɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɟɝɨ ɜɞɨɥɶ ɮɪɨɧɬɚ ɤɨɪɦɥɟɧɢɹ ɫ ɜɵɞɚɱɟɣ ɜ ɤɨɪɦɭɲɤɭ ɩɨɪɰɢɢ, 

ɪɚɜɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɨɪɦɟ. Ɏɭɧɤɰɢɹ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɢ ɨɬɥɢɱɚɟɬ ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɨɛɵɱɧɵɯ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ. ɂɦɟɧɧɨ  ɷɬɢɦ ɨɛɭɫɥɨɜɥɟɧɨ ɦɧɨɝɨɨɛɪɚɡɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɢ, ɫɢɫɬɟɦɵ ɢ ɫɩɨɫɨɛɵ ɫɨɞɟɪɠɚɧɢɹ ɠɢɜɨɬɧɵɯ ɢ 

ɩɬɢɰ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɪɦɨɜ ɢ ɫɩɨɫɨɛɵ ɤɨɪɦɥɟɧɢɹ.        

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɢɜɟɞɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ, ɧɚ ɪɢɫɭɧɤɟ 2.2 - ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɛɢɥɶɧɵɯ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ. 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.1 -  Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ. 
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ɪɟɥɶɫɨɜɵɣ 

ɧɚɡɟɦɧɵɣ 
ɛɟɡɪɟɥɶɫɨ
ɜɵɣ 

Ʉɨɪɦɨ- 
ɪɚɡɞɚɬɱɢɤɢ 

Ɇɨɛɢɥɶɧɵɟ ɋɬɚɰɢɨɧɚɪɧɵɟ 

ɇɚɡɟɦɧɵɣ 
ɪɟɥɶɫɨɜɵ
ɣ 

ȼɧɭɬɪɢ 
ɤɨɪɦɭɲɟɤ 

ȼɧɟ 
ɤɨɪɦɭɲɟɤ 

Ɋɚɡɞɚɬɱɢɤ-
ɤɨɪɦɭɲɤɚ 
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Ɋɢɫɭɧɨɤ 2.2 -  Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ. 
 

2.2 ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

 
ɉɨɞɝɨɬɨɜɤɭ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɩɪɨɜɨɞɹɬ ɩɨ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɯɟɦ: 

1) ɂɡɦɟɥɶɱɟɧɢɟ-ɫɦɟɲɢɜɚɧɢɟ; 2) ɢɡɦɟɥɶɱɢɜɚɧɢɟ- ɡɚɩɚɪɢɜɚɧɢɟ- ɫɦɟɲɢɜɚɧɢɟ; 

3)ɢɡɦɟɥɶɱɟɧɢɟ- ɯɢɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ-ɡɚɩɚɪɢɜɚɧɢɟ-ɫɦɟɲɢɜɚɧɢɟ; 4)ɫɭɲɤɚ- 

ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɦɭɤɭ- ɞɨɡɢɪɨɜɚɧɢɟ-ɫɦɟɲɢɜɚɧɢɟ; 5)ɫɭɲɤɚ-ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɦɭɤɭ-

ɝɪɚɧɭɥɢɪɨɜɚɧɢɟ. 

Ȼɨɥɶɲɨɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɨɛɪɚɛɨɬɤɚ ɫɨɥɨɦɵ. ȼ 

ɫɟɜɟɪɧɵɯ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɯ ɪɚɣɨɧɚɯ ɫɬɪɚɧɵ ɫɨɥɨɦɭ ɢɡɦɟɥɶɱɚɸɬ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɧɚ ɫɚɥɨɦɨɫɢɥɨɫɨɪɟɡɤɚɯ. ɉɨɥɭɱɟɧɧО ɪɟɡɤɭ ɡɚɬɟɦ ɡɚɩɚɪɢɜɚɸɬ ɢɥɢ 

ɨɛɪɚɛɚɬɵɜɚɸɬ ɢɡɜɟɫɬɶɸ ɢɥɢ ɳɟɥɨɱɚɦɢ. ȼ ɸɠɧɵɯ ɪɚɣɨɧɚɯ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɨ ɢɡɦɟɥɶɱɟɧɢɟ ɫɨɥɨɦɵ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ 

ɢɡɦɟɥɶɱɢɬɟɥɟ  ɂȽɄ-30Ȼ. 

Ɉɛɪɚɛɨɬɤɭ ɫɬɟɛɟɥɶɱɚɬɵɯ ɡɟɥɟɧɵɯ ɤɨɪɦɨɜ ɜɟɞɭɬ ɩɨ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɫɯɟɦ: 1) ɢɡɦɟɥɶɱɟɧɢɟ-ɫɦɟɲɢɜɚɧɢɟ; 2)ɝɪɭɛɨɟ ɢɡɦɟɥɶɱɟɧɢɟ- ɫɭɲɤɚ- ɬɨɧɤɨɟ  

ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɦɭɤɭ; 3) ɝɪɭɛɨɟ ɢɡɦɟɥɶɱɟɧɢɟ- ɫɭɲɤɚ- ɬɨɧɤɨɟ ɢɡɦɟɥɶɱɟɧɢɟ ɜ 

ɦɭɤɭ - ɝɪɚɧɭɥɢɪɨɜɚɧɢɟ; 4) ɝɪɭɛɨɟ ɢɡɦɟɥɶɱɟɧɢɟ- ɫɭɲɤɚ- ɞɨɡɢɪɨɜɚɧɢɟ- 

ɫɦɟɲɢɜɚɧɢɟ- ɛɪɢɤɟɬɢɪɨɜɚɧɢɟ (ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɪɚɰɢɨɧɧɵɯ 

ɛɪɢɤɟɬɨɜ) 

 
ɋɩɨɫɨɛ 

ɩɟɪɟɦɟɳɟɧɢɹ 
ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

ɉɪɢɜɨɞɧɵɟ 

ɉɪɢɰɟɩɧɵɟ 

Ɍɨɥɤɚɟɦɵɟ 

ɋɚɦɨɯɨɞɧɵɟ 

ɇɚɜɟɫɧɵɟ 

Ɍɪɚɧɫɩɨɪɬɟɪ 

Ʉɨɦɩɪɟɫɫɨɪ 

ɇɚɫɨɫ 

ȼɟɧɬɢɥɹɬɨɪ 

ɋɚɦɨɬɟɤ 
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ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɫɯɟɦɵ: 1) 

ɦɨɣɤɚ ; 2) ɦɨɣɤɚ- ɢɡɦɟɥɶɱɟɧɢɟ; 3 ɦɨɣɤɚ- ɢɡɦɟɥɶɱɟɧɢɟ- ɞɨɡɢɪɨɜɚɧɢɟ- 

ɫɦɟɲɢɜɚɧɢɟ; 4) ɦɨɣɤɚ- ɡɚɩɚɪɢɜɚɧɢɟ (ɜɚɪɤɚ)- ɪɚɡɦɢɧɚɧɢɟ- ɞɨɡɢɪɨɜɚɧɢɟ- 

ɫɦɟɲɢɜɚɧɢɟ. ɉɟɪɜɵɟ ɞɜɟ ɫɯɟɦɵ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɮɟɪɦɚɯ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ 

ɫɤɨɬɚ, ɟɥɢ ɤɚɪɬɨɮɟɥɶ ɫɤɚɪɦɥɢɜɚɸɬ ɛɟɡ ɡɚɩɚɪɢɜɚɧɢɹ. ɉɨ ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ 

ɫɯɟɦɚɦ ɨɛɪɚɛɚɬɵɜɚɸɬ ɤɚɪɬɨɮɟɥɶ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɫɜɢɧɨɮɟɪɦɚɯ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ (ɪɢɫɭɧɨɤ 2.3) ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɝɪɭɛɵɯ ɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ, ɧɨ ɨɧɢ ɧɟ 

ɢɫɱɟɪɩɵɜɚɸɬ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɩɪɢɦɟɧɹɟɦɵɯ ɬɟɯɧɨɥɨɝɢɢ. Ɍɚɤ, ɜ 

ɫɜɢɧɨɜɨɞɫɬɜɟ ɩɪɢ ɨɬɤɨɪɦɤɟ ɧɚ ɩɢɳɟɜɵɯ ɨɬɯɨɞɚɯ ɝɨɬɨɜɹɬ ɠɢɞɤɢɟ ɬɟɤɭɱɢɟ 

ɤɨɪɦɚ, ɢ ɫɪɟɞɢ ɨɩɟɪɚɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɢɯ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɟ 

ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɫɬɟɪɢɥɢɡɚɰɢɹ ɢ ɜɚɪɤɚ. 

ɉɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɥɨɞɧɹɤɚ ɬɪɟɛɭɟɬɫɹ ɝɨɬɨɜɢɬɶ ɡɚɦɟɧɢɬɟɥɢ ɦɨɥɨɤɚ, ɜ 

ɠɢɞɤɨɦ ɢɥɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɦ ɜɢɞɟ.  

ɉɨɬɨɱɧɵɟ ɥɢɧɢɢ ɨɛɪɚɛɨɬɤɢ ɫɨɥɨɦɵ ɢ ɤɨɪɧɟɩɥɨɞɨɜ ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ 

ɤɨɪɦɨɰɟɯɚ (ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ), ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɍɄɊɇɂɂȽɢɩɪɨɫɟɥɶɯɨɡɨɦ.  

 
1-ɛɢɬɟɪ; 2-ɞɨɡɚɬɨɪ; 3-ɛɭɧɤɟɪ; 4-ɡɚɩɚɪɧɵɟ ɤɚɦɟɪɵ; 5-ɰɢɤɥɨɧɵ; 6-ɬɪɭɛɚ; 7-ɢɡɦɟɥɶɱɢɬɟɥɶ;  
8-ɬɪɚɧɫɩɨɪɬɟɪ; 9-ɛɚɤ; 10-ɧɚɫɨɫ; 11-ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 12-ɢɡɦɟɥɶɱɢɬɟɥɶ; 
13ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 14-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ. 

Ɋɢɫɭɧɨɤ 2.3- Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɪɦɨɰɟɯɚ ɞɥɹ ɦɨɥɨɱɧɨɣ 
ɮɟɪɦɵ 

ɋɨɝɥɚɫɧɨ ɫɯɟɦɟ ɫɨɥɨɦɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ ɩɥɨɳɚɞɤɟ  ɩɨɞ ɧɚɜɟɫɨɦ 

ɨɤɨɥɨ ɤɨɪɦɨɰɟɯɚ, ɢɡɦɟɥɶɱɚɟɬɫɹ ɧɚ ɢɡɦɟɥɶɱɢɬɟɥɟ 7 ɢ ɩɨ ɬɪɭɛɟ 6 ɩɨɞɚɟɬɫɹ ɜ 
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ɤɨɪɦɨɰɟɯ. ɉɪɨɯɨɞɹ ɱɟɪɟɡ ɰɢɤɥɨɧɵ 5, ɫɨɥɨɦɟɧɧɚɹ ɞɟɪɬɶ ɤɨɥɶɰɟɜɵɦ 

ɨɪɨɫɢɬɟɥɟɦ ɫɦɚɱɢɜɚɟɬɫɹ ɜɨɞɨɣ ɢɥɢ ɢɡɜɟɫɬɤɨɜɵɦ ɦɨɥɨɤɨɦ ɢ ɡɚɬɟɦ 

ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɨɞɧɭ ɢɡ ɡɚɩɚɪɧɵɯ ɤɚɦɟɪ 4 ɜɦɟɫɬɢɦɨɫɬɶɸ 10 ɦ3 ɤɚɠɞɚɹ; ɩɨɫɥɟ 

ɡɚɩɨɥɧɟɧɢɹ ɫɸɞɚ ɩɨɞɚɟɬɫɹ ɩɚɪ. Ɉɛɪɚɛɨɬɤɚ ɩɚɪɨɦ ɜɟɞɟɬɫɹ 2 ɱɚɫɚ, ɩɨɫɥɟ ɷɬɨɝɨ 

ɫɨɥɨɦɚ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ  6-8ɱɚɫɨɜ ɛɟɡ ɩɨɞɚɱɢ ɩɚɪɚ. Ɂɚɩɚɪɟɧɧɚɹ 

ɫɨɥɨɦɚ ɢɡ ɤɚɦɟɪɵ ɜɵɞɚɟɬɫɹ ɧɚ ɥɟɧɬɨɱɧɵɣ ɫɦɟɫɢɬɟɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 8 ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ. 

ɉɪɢ ɞɪɭɝɨɦ ɜɚɪɢɚɧɬɟ ɫɨɥɨɦɭ ɧɟ ɡɚɩɪɚɜɥɹɸɬ, ɚ ɬɨɥɶɤɨ ɢɡɦɟɥɶɱɚɸɬ ɢ 

ɫɦɟɲɢɜɚɸɬ ɜɪɭɱɧɭɸ ɫ ɫɢɥɨɫɨɦ (ɞɥɹ ɭɜɥɚɠɧɟɧɢɹ) ɧɚ ɩɥɨɳɚɞɤɟ ɩɨɞ ɧɚɜɟɫɨɦ, 

ɡɚɬɟɦ  ɟɟ ɡɚɝɪɭɠɚɸɬ ɧɚ ɬɪɚɧɫɩɨɪɬɟɪ. 

Ⱦɚɧɧɵɦ ɬɢɩɨɜɵɦ ɩɪɨɟɤɬɨɦ ɤɨɪɦɨɰɟɯɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɚɤɠɟ ɩɨɬɨɱɧɚɹ 

ɥɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɤɨɪɧɟɩɥɨɞɨɜ, ɫɨɡɞɚɧɧɚɹ ɧɚ ɛɚɡɟ ɢɡɦɟɥɶɱɢɬɟɥɹ ɫɨɱɧɵɯ 

ɤɨɪɦɨɜ ɂɄɋ-5Ɇ. ɩɨɞɜɟɡɟɧɧɵɟ ɤ ɤɨɪɦɨɰɟɯɭ ɤɨɪɧɟɩɥɨɞɵ ɫɤɪɟɛɤɨɜɵɦ 

ɬɪɚɧɫɩɨɪɬɟɪɨɦ 11 ɩɨɞɚɸɬɫɹ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ 12, ɝɞɟ ɦɨɸɬɫɹ ɢ ɬɳɚɬɟɥɶɧɨ 

ɢɡɦɟɥɶɱɚɸɬɫɹ ɲɬɢɮɬɨɜɵɦ ɛɚɪɚɛɚɧɨɦ. ɂɡɦɟɥɶɱɟɧɧɵɟ ɤɨɪɧɟɩɥɨɞɵ 

ɫɛɪɚɫɵɜɚɸɬɫɹ ɧɚ ɧɚɤɥɨɧɧɨɣ ɫɤɪɟɛɤɨɜɨɣ ɬɪɚɧɫɩɨɪɬɟɪ 13 ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɫɦɟɲɢɜɚɧɢɹ ɫ ɡɚɩɚɪɟɧɧɨɣ ɫɨɥɨɦɨɣ ɢ ɤɨɧɰɟɧɬɪɚɬɚɦɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɥɢɧɢɢ 5 ɬЕɱ. Ɂɚɩɚɪɟɧɧɚɹ ɫɨɥɨɦɚ ɢɡ ɤɚɦɟɪɵ ɜɵɞɚɟɬɫɹ ɧɚ ɥɟɧɬɨɱɧɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ. ɋɜɟɪɯɭ ɢɡ ɛɭɧɤɟɪɚ 3 ɱɟɪɟɡ ɞɨɡɚɬɨɪ 2 ɫɨɥɨɦɚ ɩɨɫɵɩɚɟɬɫɹ 

ɤɨɧɰɟɧɬɪɚɬɚɦɢ. ɉɪɢ ɩɟɪɟɜɚɥɤɟ ɫ ɥɟɧɬɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɧɚ ɧɚɤɥɨɧɧɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ 15 ɤɨɪɦɨɜɚɹ ɦɚɫɫɚ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɛɢɬɟɪɨɦ 1. Ɂɞɟɫɶ 

ɠɟ ɢɡ ɛɚɤɚ 9 ɧɚɫɨɫɨɦ 10 ɜ ɫɦɟɫɶ ɜɜɨɞɢɬɫɹ ɪɚɫɬɜɨɪ ɦɨɱɟɜɢɧɵ, ɢ ɡɚɬɟɦ 

ɢɡɦɟɥɶɱɟɧɧɵɟ ɤɨɪɧɟɩɥɨɞɵ ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. 

ɉɨɥɭɱɟɧɧɚɹ ɫɦɟɫɶ ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ 14. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ 

ɫɦɟɲɢɜɚɧɢɟ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɧɟɤɚɦɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɢ  

ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ ɜ ɤɨɪɦɭɲɤɢ.  

ɇɚ ɪɢɫɭɧɤɟ 2.4  ɩɨɤɚɡɚɧɨ ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

ɫɯɟɦɚ ɤɨɪɦɨɰɟɯɚ ɞɥɹ ɨɬɤɨɪɦɨɱɧɨɣ  ɮɟɪɦɵ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɧɚ 5 ɬɵɫ. 

ɝɨɥɨɜ. ɉɪɨɟɤɬ ɪɚɡɪɚɛɨɬɚɧ ɄɚɡɇɂɂɆɗɋɏɨɦ ɢ Ʉɚɡɝɢɩɪɨɫɨɜɯɨɡɜɨɞɫɪɨɟɦ; ɜ 

ɧɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɤɨɪɦɨɰɟɯɟ ɢɦɟɸɬɫɹ ɩɨɬɨɱɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ: 

ɩɨɞɝɨɬɨɜɤɚ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɩɨɞɝɨɬɨɜɤɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ,  

ɩɨɞɝɨɬɨɜɤɚ ɫɬɟɛɟɥɶɧɵɯ ɫɨɱɧɵɯ ɤɨɪɦɨɜ, ɜɜɨɞɚ ɦɟɥɚɫɫɵ ɢ ɦɢɤɪɨɞɨɛɚɜɨɤ, ɚ 

ɬɚɤɠɟ ɥɢɧɢɹ ɫɦɟɲɢɜɚɧɢɹ ɢ ɜɵɞɚɱɢ ɝɨɬɨɜɵɯ ɤɨɪɦɨɜ.  

 
  1-ɩɪɢɰɟɩ ɞɥɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ; 2-ɩɢɬɚɬɟɥɶ-ɞɨɡɚɬɨɪ; 3-ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ;  
4-ɢɡɦɟɥɶɱɢɬɟɥɶ ɝɪɭɛɵɯ ɤɨɪɦɨɜ; 5, 6- ɲɧɟɤɢ; 7-ɧɨɪɢɹ; 8-ɩɢɬɚɸɳɢɢ ɥɟɧɬɨɱɧɵɣ 
ɬɪɚɧɫɩɨɪɬɟɪ; 9-ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɟɫɵ; 10-ɜɚɥɶɰɨɜɵɣ ɫɬɚɧɨɤ; 11-ɛɭɧɤɟɪ;  
12-ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ; 13-ɩɥɚɧɱɚɬɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 14-ɥɚɩɨɫɬɧɨɣ ɫɦɟɫɢɬɟɥɶ; 15-ɞɨɡɚɬɨɪ;  
16-ɞɪɨɛɢɥɤɚ; 17-ɞɨɡɚɬɨɪ; 18-ɫɛɨɪɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 19-ɫɦɟɫɢɬɟɥɶ; 20-ɜɟɫɵ.  

Ɋɢɫɭɧɨɤ 2.4- ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɪɦɨɰɟɯɚ ɞɥɹ ɨɬɤɨɪɦɨɱɧɵɯ 
ɮɟɪɦ 

 

Ʌɢɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɩɨɞɜɨɡɢɦɵɯ ɩɪɢɰɟɩɚɦɢ 1, ɜɤɥɸɱɚɟɬ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɚɲɢɧɵ: ɩɢɬɚɬɟɥɶ - ɞɨɡɚɬɨɪ 2 ɫɬɟɛɟɥɶɧɵɯ ɤɨɪɦɨɜ, 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ 3 ɢ ɢɡɦɟɥɶɱɢɬɟɥɶ 4 ɝɪɭɛɵɯ ɤɨɪɦɨɜ. 

ȼ ɥɢɧɢɸ ɩɪɢɟɦɚ ɢ ɩɨɞɚɱɢ ɫɢɥɨɫɚ ɬɚɤɠɟ ɜɯɨɞɢɬ ɩɢɬɚɬɟɥɶ-ɞɨɡɚɬɨɪ, 

ɜɵɞɚɸɳɢɣ ɫɢɥɨɫ ɧɚ ɫɛɨɪɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 18. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜɤɥɸɱɚɟɬ: 

ɩɢɬɚɸɳɢɣ ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 8, ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɟɫɵ 9 (ɞɨɡɚɬɨɪ 

ɜɟɫɨɜɨɝɨ ɬɢɩɚ), ɜɚɥɶɰɟɜɨɣ ɫɬɚɧɨɤ 10, ɧɨɪɢɸ 7 (ɇɐȽ-10) ɫɨ ɲɧɟɤɚɦɢ 5, 6 ɢ 

ɞɨɡɚɬɨɪ 17 ɞɟɪɬɢ. 

ȼ ɥɢɧɢɸ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ ɜɯɨɞɹɬ: ɜɟɫɵ 

20, ɞɜɟ ɞɪɨɛɢɥɤɢ 16(ȻȾɆ), ɫɦɟɫɢɬɟɥɶ ɦɟɥɚɫɫɵ 19 (ɋɆ-1,7) ɢ ɞɨɡɚɬɨɪ 15 

(ɆɌȾ-3Ⱥ) ɞɥɹ ɜɜɨɞɚ ɦɟɥɚ ɢ ɞɪɭɝɢɯ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɞɨɛɚɜɨɤ. 
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Ʌɢɧɢɹ ɫɦɟɲɢɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɛɨɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ 18 ɢ ɥɨɩɚɫɬɧɨɝɨ 

ɫɦɟɫɢɬɟɥɹ 14 ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ (2ɋɆ-1), ɫɧɚɛɠɟɧɧɨɝɨ ɧɚɫɨɫɨɦ ɞɥɹ 

ɩɨɞɚɱɢ ɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ. 

Ʌɢɧɢɹ ɜɵɞɚɱɢ ɝɨɬɨɜɨɣ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɜɤɥɸɱɚɟɬ ɧɚɤɥɨɧɧɵɣ 

ɩɥɚɧɱɚɬɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 13 ɢ ɛɭɧɤɟɪ 11 ɝɨɬɨɜɨɣ ɫɦɟɫɢ ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3. 

Ȼɭɧɤɟɪ ɢɡɝɨɬɨɜɥɟɧ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɧɨɝɨ ɩɪɢɰɟɩɚ 2ɉɌɋ-4, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ 

ɪɚɡɝɪɭɡɨɱɧɵɦ ɰɟɩɨɱɧɨ-ɩɥɚɧɱɚɬɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ. ȼɵɞɚɱɚ ɝɨɬɨɜɨɝɨ ɤɨɪɦɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ 12. 

Ⱥɝɪɟɝɚɬ ȺɉɄ-10Ⱥ ɧɚ ɪɢɫɭɧɤɟ 2.5  ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɜ 

ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɢɡ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɫɢɥɨɫɚ, 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɢ ɞɪɭɝɢɯ ɞɨɛɚɜɨɤ. ȺɉɄ – 

10Ⱥ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɟɬ ɦɨɣɤɭ, ɢɡɦɟɥɶɱɟɧɢɟ, ɞɨɡɢɪɨɜɚɧɢɟ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɚ ɬɚɤɠɟ ɫɦɟɲɢɜɚɧɢɟ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɥɸɛɨɣ ɜɥɚɠɧɨɫɬɢ, 

ɫɢɥɨɫɚ, ɫɟɧɚɠɚ, ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɞɪɨɛɥɟɧɵɯ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ 

ɢɥɢ ɫɭɯɢɯ ɫɵɩɭɱɢɯ ɞɨɛɚɜɨɤ ɢ ɪɚɡɥɢɱɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ.  

 
1 — ɛɭɧɤɟɪ-ɞɨɡɚɬɨɪ ɫɬɟɛɟɥɶɱɚɬɵɯ ɤɨɪɦɨɜ; 2— ɩɪɢɟɦɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ Ɍɋ-40Ɇ,  

3— ɪɚɫɩɵɥɢɬɟɥɶ ɩɢɬɚɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ, 4 — ɞɨɡɚɬɨɪ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɤɨɪɦɨɜ ɢ 
ɫɭɯɢɯ ɫɵɩɭɱɢɯ ɞɨɛɚɜɨɤ; 5 — ɫɦɟɫɢɬɟɥɶ ɪɚɫɬɜɨɪɨɜ, 6 — ɞɨɡɚɬɨɪ ɪɚɫɬɜɨɪɨɜ, 7— ɲɧɟɤɨɜɚɹ 
ɦɨɣɤɚ-ɞɨɡɚɬɨɪ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, 8, 9 — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɞɹɧɨɣ (2Ʉ-20/ɁɈ) ɢ 
ɮɟɤɚɥɶɧɵɣ(ɎȽ 57,5/9,5) ɧɚɫɨɫɵ, 10 — ɨɬɫɬɨɣɧɢɤ ɞɥɹ ɜɨɞɢ, 11 — ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ 
Ɍɋ-40Ɇ, 12 — ɢɡɦɟɥɶɱɢɬɟɥɶ - ɫɦɟɫɢɬɟɥɶ;  
I — ɡɨɧɚ  ɧɨɠɟɣ,  II — ɡɨɧɚ   ɦɨɥɨɬɤɨɜ, III — ɡɨɧɚ  ɜɵɝɪɭɡɤɢ  ɤɨɪɦɨɫɦɟɫɟɣ 

Ɋɢɫɭɧɨɤ 2.5- Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɝɪɟɝɚɬɚ ȺɉɄ – 10Ⱥ 
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Ɋɚɛɨɬɚɟɬ ɚɝɪɟɝɚɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ƚɪɭɛɵɟ ɤɨɪɦɚ, ɫɢɥɨɫ, ɫɟɧɚɠ ɢɡ 

ɛɭɧɤɟɪɨɜ-ɞɨɡɚɬɨɪɨɜ 1 ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɸɬɫɹ ɩɨ ɩɪɢɟɦɧɨɦɭ ɬɪɚɧɫɩɨɪɬɟɪɭ 2 ɜ 

ɡɨɧɭ I ɧɨɠɟɣ ɛɚɪɚɛɚɧɚ, ɝɞɟ ɢɡɦɟɥɶɱɚɸɬɫɹ, ɚ ɡɚɬɟɦ ɜ ɡɨɧɟ II ɪɚɫɳɟɩɥɹɸɬɫɹ 

ɦɨɥɨɬɤɚɦɢ ɜɞɨɥɶ ɜɨɥɨɤɨɧ. ȼ I ɡɨɧɭ ɢɡ ɞɨɡɚɬɨɪɨɜ 4 ɩɨɫɬɭɩɚɸɬ ɬɚɤɠɟ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɢ ɞɪɭɝɢɟ ɫɵɩɭɱɢɟ ɞɨɛɚɜɤɢ. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɝɪɭɠɚɸɬ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɌɄ-5 ɜ 

ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ ɜɦɟɫɬɢɦɨɫɬɶɸ ɞɨ 1 ɬ. ɂɡ ɦɨɣɤɢ ɨɧɢ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɸɬɫɹ ɜ 

ɡɨɧɭ II, ɝɞɟ ɢɡɦɟɥɶɱɚɸɬɫɹ ɞɨ ɦɟɡɝɢ. ȼ ɷɬɭ ɠɟ ɡɨɧɭ ɱɟɪɟɡ ɪɚɫɩɵɥɢɬɟɥɶ ɢɡ 

ɫɦɟɫɢɬɟɥɹ (ɋɆ-1,7 ɢ ɞɪ.) ɞɨɡɢɪɨɜɚɧɨ ɩɨɫɬɭɩɚɸɬ ɪɚɡɥɢɱɧɵɟ ɩɢɬɚɬɟɥɶɧɵɟ 

ɪɚɫɬɜɨɪɵ. Ƚɨɬɨɜɚɹ ɫɦɟɫɶ ɩɨɞɚɟɬɫɹ ɜ ɪɚɡɞɚɬɱɢɤ ɄɌɍ-10Ⱥ ɢɥɢ ɜ ɞɪɭɝɢɟ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ.  

 

2.3 Ɋɚɫɱёɬ ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ ɢ ёɦɤɨɫɬɹɯ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ 

 

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. 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɭɞɨɣ ɦɨɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 4492 ɤɝ/ɝɨɥ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɠɢɜɨɬɧɵɯ ɧɚ ɨɬɤɨɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 502 ɤɝ/ɝɨɥ. ɉɨɷɬɨɦɭ ɧɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ɞɥɹ 

ɤɨɪɨɜ ɪɚɜɧɵ 47,1 ɰ.ɤ.ɟɞ, ɚ ɭ ɠɢɜɨɬɧɵɯ ɧɚ ɨɬɤɨɪɦɟ 26,3 ɰ.ɤ.ɟɞ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ 

ɡɚ ɝɨɞ Д5Ж. 

Ɋɚɫɯɨɞ ɤɨɪɦɨɜ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ЧɇɊ  ,      (2.1) 

ɝɞɟ Ɋ  - ɪɚɫɯɨɞ ɤɨɪɦɨɜ ɡɚ ɝɨɞ, ɰ.ɤ.ɟɞ; 

ɇ  - ɧɨɪɦɚ ɪɚɫɯɨɞɚ, ɰ.ɤ.ɟɞ; 

Ч  – ɩɨɝɨɥɨɜɶɟ ɠɢɜɨɬɧɵɯ, ɝɨɥ. 

ɋɪɟɞɧɟɟ ɩɨɝɨɥɨɜɶɟ ɤɨɪɨɜ ɪɚɜɧɨ 350, ɚ ɦɨɥɨɞɧɹɤɚ 172 ɝɨɥ., 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɯɨɞɢɦ: 

Ɋɤ = 49,7  350 = 17395 ɰ.ɤ.ɟɞ. 
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Ɋɦ = 26,5  172 = 4558 ɰ.ɤ.ɟɞ. 

ɂɡ ɫɬɪɭɤɬɭɪɵ ɪɚɰɢɨɧɚ ɧɚɯɨɞɢɦ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɢɞɚ ɤɨɪɦɨɜ 

ɢ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɢɬɚɬɟɥɶɧɨɫɬɢ  ɩɪɢɜɟɞɟɦ ɤɨɪɦɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɟɫɟ, ɞɥɹ 

ɤɨɪɨɜ ɢ ɦɨɥɨɞɧɹɤɚ, ɩɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɡɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ 2.2.Д5Ж: 

Ɍɚɛɥɢɰɚ 2.2 - ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɢɞɚ ɤɨɪɦɨɜ 

ɇɚɢɦɟɧɨɜɚ
ɧɢɟ ɤɨɪɦɨɜ 

Ɇɨɥɨɞɧɹɤ Ʉɨɪɨɜɵ Ʉɨɷɮ-ɬ 
ɩɢɬɚɬɟ
ɥɶɧɨɫɬ
ɢ 

ȼɫɟɝɨ 
ɤɨɪɦɨɜ ɜ 
ɧɚɬɭɪɚɥɶɧɨ
ɦ ɜɟɫɟ, ɬ 

%.ɜ  
ɫɬɪɭɤɬɭ
ɪɟ 

Ɍɪɟɛɭɟɬ
ɫɹ ɬ.ɤ.ɟɞ. 

% ɜ  
ɫɬɪɭɤɬɭɪɟ 

ɬɪɟɛɭɟɬɫɹ  
ɬ.ɤ.ɟɞ. 

ɤɨɧɰɟɧɬɪɚɬ
ɵ 

27 212,5 27 244,2 1,05 434,95 

Ƚɪɭɛɵɟ 
ɜɫɟɝɨ 

19 149,5 19 171,8   

ȼ ɬ.ɱ. ɫɟɧɨ 6 47,2 9 81,4 0,47 273,62 
ɋɟɧɚɠ 7 55,1 8 72,3 0,3 424,67 
ɋɨɥɨɦɚ 6 47,2 2 18,1 0,24 272,08 
ɋɨɱɧɵɟ 
ɜɫɟɝɨ 

22 173,2 23 208,   

ȼ ɬ.ɱ. 
ɫɢɥɨɫ 

18 141,7 20 180,9 0,18 1792,22 

ɉɪɨɱɢɟ 4 31,5 20    
ɤɨɪɧɟɩɥɨɞ
ɵ 

  3 27,1 0,12 225,83 

Ɂɟɥɟɧɵɟ 
ɜɫɟɝɨ 

27 212,5 31 280,32 0,18 2737,89 

Ɇɨɥɨɱɧɵɟ 
ɜɫɟɝɨ 

5 39,35     

Ɇɨɥɨɤɨ 3 23,6   0,4 59 
Ɉɛɪɚɬ 2 15,75   0,08 196,87 
ȼɫɟɝɨ  787,05  904,32   

 

ɋɢɥɨɫ ɜ ɪɚɰɢɨɧɟ ɤɨɪɦɨɜ ɞɥɹ ɤɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ 20%, ɚ ɞɥɹ ɦɨɥɨɞɧɹɤɚ 

18%. 

Ⱦɨɥɹ ɫɢɥɨɫɚ ɜ ɪɚɰɢɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ Д7Ж: 

100
ɚPK  , ɬ.ɤ.ɟɞ.     (2.2) 

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

P  – ɪɚɫɯɨɞ ɤɨɪɦɨɜ, ɬ.ɤ.ɟɞ, 
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ɚ  – ɩɪɨɰɟɧɬ ɫɢɥɨɫɚ ɜ ɪɚɰɢɨɧɟ. 

Ⱦɥɹ ɤɨɪɨɜ: 

Ʉɤ = 
100
2017395  = 3479 ɬ.ɤ.ɟɞ 

Ⱦɥɹ ɦɨɥɨɞɧɹɤɚ: 

Ʉɦ = 
100
184558  = 820,44 ɬ.ɤ.ɟɞ 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɫɢɥɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ Д7Ж: 

 Ʉ = Ʉɤ + Ʉɦ, ɬ.ɤ.ɟɞ      (2.3) 

 Ʉ = 3479+820,44 = 4299,44 ɬ.ɤ.ɟɞ  

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɤɨɪɦɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɟɫɟ Д7Ж: 

ɇ = 
Ɋ
К , ɬ.      (2.4) 

ɝɞɟ Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɜ, ɤ ɟɞ. 

ɇ = 
18,0

44,4299  = 23885,8 ɬ. 

ɋɦɟɲɢɜɚɧɢɟ ɢ ɪɚɡɞɚɱɭ ɤɨɪɦɚ ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ ɄɋɆ ɫ 

ɩɨɬɪɟɛɧɨɣ ɦɨɳɧɨɫɬɶɸ 1,29 ɤȼɬ ɢ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 2,4 ɬ/ɱ. 

ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ, ɱ Д7Ж: 

ɑ

ɝɨɞ
ɆАɒ W

Т 
 , ɱɚɫ      (2.5) 

ɝɞɟ ɝɨɞ  - ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬɵ, ɬ. 

ɑW  – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɱ. 

4,2
8,23885

ɆАɒТ  = 9952,4 ɱɚɫ. 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ Д7Ж: 

Ƚ

ɝɨɞ

W
Ч 
 ;       (2.6) 

ɝɞɟ ȽW  – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɝɨɞ. 

ɊɊɑȽ ȾТWW  ,      (2.7) 
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ɝɞɟ ɊТ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɡɚ ɫɦɟɧɭ, ɱ; 

ɊȾ  – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɜ ɝɨɞɭ, ɞɧɟɣ; 

13143655.14,2 ȽW ɬ/ɝɨɞ, 

18
1314

8,23885
Ч  ɲɬɭɤ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɟɬɫɹ 18 ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɄɋɆ. Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɧɚ ɨɞɢɧ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ -1 

ɱɟɥɨɜɟɤ. 

2.5 Ɋɚɫɱёɬ ɯɪɚɧɢɥɢɳ ɞɥɹ ɫɢɥɨɫɚ 

ɋɢɥɨɫ ɛɭɞɭɬ ɯɪɚɧɢɬɶ ɜ ɩɨɥɭɡɚɝɥɭɛɥɟɧɧɵɟ ɬɪɚɧɲɟɢ. Ɉɛɴɟɦ ɯɪɚɧɢɥɢɳɚ 

– 5000 (ɦ3). 

η 3

ɯɪɚɧV
V ɦ

k
 ,      (2.4) 

ɝɞɟ V – ɨɛɴɟɦ ɤɨɪɦɚ; 

Vɯɪɚɧ – ɨɛɴɟɦ ɯɪɚɧɢɥɢɳɚ; 

Ф – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɯɪɚɧɢɥɢɳɚ; 

η – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɯɪɚɧɢɥɢɳɚɯ. 

η = 
95,05000

13384


 = 2,2 ≈ 2 ɯɪɚɧɢɥɢɳ. 

Ɋɚɡɦɟɪɵ ɯɪɚɧɢɥɢɳ: ɜɵɫɨɬɚ – 4ɦ, ɞɥɢɧɚ – 62,5ɦ, ɲɢɪɢɧɚ – 20ɦ. 

Ɉɛɥɢɰɨɜɵɜɚɬɶ ɛɭɞɭɬ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ. ɇɚɡɟɦɧɭɸ ɱɚɫɬɶ 

ɨɛɜɚɥɨɜɵɜɚɸɬ ɝɪɭɧɬɨɦ. ɇɚɤɪɵɜɚɸɬ ɞɜɭɦɹ ɫɥɨɹɦɢ ɩɥɟɧɤɢ ɢ ɡɚɫɵɩɚɸɬ 

ɡɟɦɥɟɣ. 

2.7 Ɋɚɫɱёɬ ɯɪɚɧɢɥɢɳ ɞɥɹ ɫɟɧɚ 

ɋɟɧɨ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ ɜ ɫɟɧɨɜɚɥɟ: ɞɥɢɧɚ – 60ɦ; ɲɢɪɢɧɚ – 16ɦ; ɜɵɫɨɬɚ – 

5ɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɨɛɴёɦ ɨɞɧɨɝɨ ɫɟɧɨɜɚɥɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 60×16×5 = 

4800ɦ3. Ʉɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɯɪɚɧɢɥɢɳ: ɨɛɴɟɦ ɤɨɪɦɚ – 8 215; ɨɛɴɟɦ 
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ɨɞɧɨɝɨ ɯɪɚɧɢɥɢɳɚ – 8400; ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɧɨɝɨ ɯɪɚɧɢɥɢɳɚ – 

0,9;  η (ɯɪɚɧɢɥɢɳ) = 8 215/(4800×0,9) = 1,91 ≈ 2 (ɯɪɚɧɢɥɢɳɚ). 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

       3.1 ȼɵɛɨɪ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɢɡ ɯɨɡɹɣɫɬɜ ɜɫɟ ɟɳɟ ɫɨɯɪɚɧɢɥɢɫɶ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ 

ɮɟɪɦɵ ɫ ɨɞɧɢɦ ɩɪɨɯɨɞɨɦ. Ɉɧɢ ɜ ɨɫɧɨɜɧɨɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɦɨɥɨɞɧɹɤɚ. 

ȼɫɟ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɤɨɪɨɜɧɢɤɢ ɫ 

ɩɨɝɨɥɨɜɶɟɦ ɧɚ 100…200 ɝɨɥɨɜ. ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɦɚɥɵɯ ɤɨɦɩɥɟɤɫɚɯ ɞɥɹ 

ɦɨɥɨɞɧɹɤɚ ɩɪɨɛɥɟɦɚɬɢɱɧɨ ɢɡ-ɡɚ ɤɪɭɩɧɵɯ ɪɚɡɦɟɪɨɜ. Ʉ ɬɨɦɭ ɠɟ ɨɧɢ 

ɩɪɟɞɩɨɥɚɝɚɸɬ ɬɪɚɤɬɨɪɧɭɸ ɬɹɝɭ, ɱɬɨ ɦɨɠɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɨɬɪɚɡɢɬɫɹ ɧɚ 

ɡɞɨɪɨɜɶɟ ɠɢɜɨɬɧɵɯ, ɬɚɤ ɤɚɤ ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɦɟɸɬ 

ɛɨɥɶɲɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɜɪɟɞɧɨɟ 

ɲɭɦɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɧɭɠɧɨ 

ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ. 

Ʉɨɧɫɬɪɭɤɰɢɸ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɵɦ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ. 

Ⱦɚɧɧɵɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɛɭɞɟɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 

ɤɨɪɦɥɟɧɢɢ ɦɨɥɨɞɧɹɤɚ ɢ ɩɨɫɥɭɠɢɬ ɧɟɩɥɨɯɭɸ ɫɥɭɠɛɭ ɞɥɹ ɮɟɪɦɟɪɫɤɢɯ 

ɯɨɡɹɣɫɬɜ ɫ ɦɚɥɵɦ ɱɢɫɥɨɦ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɦɨɠɟɬ ɪɚɡɞɚɜɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɵɟ ɝɪɭɛɵɟ ɢ 

ɫɨɱɧɵɟ ɤɨɪɦɚ ɫ ɞɨɛɚɜɥɟɧɧɵɦɢ ɜ ɧɢɯ ɤɨɪɦɨɜɵɦɢ ɞɨɛɚɜɤɚɦɢ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɨɬɧɨɫɢɬɫɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɦɚɲɢɧɨɫɬɪɨɟɧɢɸ 

(ɪɢɫɭɧɨɤ 3.1), ɜ ɱɚɫɬɧɨɫɬɢ ɤ ɪɚɡɞɚɬɱɢɤɚɦ-ɫɦɟɫɢɬɟɥɹɦ ɤɨɪɦɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɦ 

ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ ɢ ɤɨɦɩɥɟɤɫɚɯ. ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ: 

ɪɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɫɨɞɟɪɠɢɬ ɛɭɧɤɟɪ ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ  ɩɪɨɞɨɥɶɧɨ  

ɜɧɭɬɪɢ ɧɟɝɨ ɲɧɟɤɚɦɢ. ȼɟɪɯɧɢɟ ɲɧɟɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜɞɨɥɶ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 

ɛɭɧɤɟɪɚ, ɚ ɜɵɝɪɭɡɧɨɣ ɲɧɟɤ - ɜ ɟɝɨ ɞɧɢɳɟ. ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ 

ɛɭɧɤɟɪɚ ɜɵɩɨɥɧɟɧɨ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ ɫ ɡɚɫɥɨɧɤɨɣ, ɩɨɞ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ 

ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ. 
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Ɋɢɫɭɧɨɤ 3.1- Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ ɫ ɜɵɝɪɭɡɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ 

ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɧɢɳɚ ɛɭɧɤɟɪɚ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ 

ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ ɢɡ ɚɧɨɞɧɨ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. Ɇɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɞɧɢɳɟɦ ɛɭɧɤɟɪɚ ɜɵɩɨɥɧɟɧɵ ɢɡɨɥɹɰɢɨɧɧɵɟ 

ɩɪɨɤɥɚɞɤɢ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɵɯ ɛɨɥɶɲɟ ɩɥɨɳɚɞɢ ɷɥɟɤɬɪɨɞɨɜ. ȼ ɞɧɢɳɟ ɛɭɧɤɟɪɚ 

ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɢɡɨɥɹɬɨɪɵ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɬɨɪɵɯ ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ ɫɨɟɞɢɧɹɸɬ ɫ ɷɥɟɤɬɪɨɞɚɦɢ. 

 

 

 

 

 Ɋɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ, ɫɨɞɟɪɠɚɳɢɣ ɛɭɧɤɟɪ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 

ɩɪɨɞɨɥɶɧɨ ɜɧɭɬɪɢ ɧɟɝɨ ɲɧɟɤɚɦɢ, ɞɜɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɵ ɭ ɛɨɤɨɜɵɯ 

ɫɬɟɧɨɤ ɛɭɧɤɟɪɚ, ɚ ɜɵɝɪɭɡɧɨɣ ɲɧɟɤ ɜ ɟɝɨ ɞɧɢɳɟ, ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ ɫ ɡɚɫɥɨɧɤɨɣ ɢ 

ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɧɢɳɚ ɛɭɧɤɟɪɚ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ ɭɫɬɚɧɨɜɥɟɧɵ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ ɢɡ ɚɧɨɞɧɨ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɦɟɠɞɭ 

ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɞɧɢɳɟɦ ɛɭɧɤɟɪɚ ɜɵɩɨɥɧɟɧɵ ɢɡɨɥɹɰɢɨɧɧɵɟ ɩɪɨɤɥɚɞɤɢ, 

ɩɪɢɱɟɦ ɩɥɨɳɚɞɶ ɩɨɫɥɟɞɧɢɯ ɛɨɥɶɲɟ ɩɥɨɳɚɞɢ ɷɥɟɤɬɪɨɞɨɜ. 

     Ɋɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɜ ɞɧɢɳɟ ɛɭɧɤɟɪɚ 

ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɢɡɨɥɹɬɨɪɵ,      ɩɨɫɪɟɞɫɬɜɨɦ      

ɤɨɬɨɪɵɯ ɢɡɨɥɢɪɨɜɚɧɧɵɣ  ɩɪɨɜɨɞ ɨɬ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɨɥɸɫɚ ɢɫɬɨɱɧɢɤɚ 
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ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɨɟɞɢɧɟɧ ɫ ɷɥɟɤɬɪɨɞɚɦɢ. Ɋɚɡɞɚɬɱɢɤ-ɫɦɟɫɢɬɟɥɶ ɤɨɪɦɨɜ  

ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɤ ɞɧɢɳɭ ɛɭɧɤɟɪɚ ɡɚɤɪɟɩɥɟɧ ɩɪɨɜɨɞ ɨɬ 

ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɨɥɸɫɚ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

3.2 Ɋɚɫɱɟɬ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɚɥɚ ɦɟɲɚɥɤɢ. 

Ɇɚɬɟɪɢɚɥ ɛɨɥɬɚ ɋɬ3. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 3,6 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ  Тɜ=3  30=30 кɝ/ɦɦ 2=30 ɦɉɚ 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ  Тɬ=3   6=18 кɝ/ɦɦ2 =180 ɦɉɚ 

 Ⱦɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɬɨɹɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                            ДТɪ]=Тɬ / ДЧ],                                                           (3.1) 

ɝɞɟ   ДЧ]- ɬɪɟɛɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. 

ДЧ]=4…5  ɞɥɹ ɛɨɥɬɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɪɟɡɶɛɵ, b=16 ɦɦ 

                           ДTɪЖ=180/4,5=40 ɦɉɚ 

   Ȼɨɥɬ ɩɨɫɬɚɜɥɟɧ ɫ ɡɚɡɨɪɨɦ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ  

                             Fɬɪ  > Q                                                                   (3.2) 

                         QПPFmp   ,                                                             (3.3)   

ɝɞɟ  Ɋ - ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ, ɦɉɚ; 

        П=0,1…0,5 (ɛɟɡ ɫɦɚɡɤɢ), - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɥɶɠɟɧɢɹ 

 

 

 

 

                                                   

 

 

 

 

 

Ɋɢɫɭɧɨɤ  3.2 - ɋɯɟɦɚ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

                                   QKПp                                                               (3.4)          

Иɡɦ. Ʌɢɫ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬ

Ʌɢɫ
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 ɝɞɟ  К-ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, К=0,6 

 

                                )( iF
QKP



 ,                                                              (3.5)  

ɝɞɟ  i-ɱɢɫɥɨ ɛɨɥɬɨɜ 

                 Ɋ= 1,7*400/(0,1*1)=2400 ɦɉɚ    ɦɉɚP 2400
)11,0(

4006,0





  

                              Тɪ<ДT]ɪ<4Ɋ/Н    
Н
PpTTp 4  

Ɉɬɫɸɞɚ    Н1>4Ɋ*1,3/(ɉ*ДТɪ])      )(
3,141 Tpɉ

PН


  

Н1>4*2400*1,3/(3,14*40)=9,9ɦɦ    ɦɦН 9,7
)4014,3(
3,124004

1 


  

Ⱦɢɚɦɟɬɪ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ Н1=8ɦɦ 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                          Тɪ<ДTɪ]*4Ɋ/(ɉ*Н1*Н1)                                              (3.6) 

              Тɪ<4*2400/(3,14*10*10)=30,5 ɦɉɚ 

                                  30,5<40  

ɩɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

                                 Тɫɦ<ДTɦ]                                                              (3.7) 

                      Тɫɦ=Q/Fɫɦ=Ɋ*i/Fɫɦ,                                                      (3.8) 

ɝɞɟ Fɫɦ-ɩɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ, ɛɟɡ ɭɱɟɬɚ ɨɬɜɟɪɫɬɢɹ, ɦɦ 

                           Fɫɦ=160*50=800 ɦɦ2 

                             Тɫɦ=2400*1/800=3 

                                  3<14,4   ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

3.3 Ɋɚɫɱɟɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

Ⱦɟɬɚɥɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɭɝɥɨɦ 90º ɫɜɚɪɢɜɚɸɬɫɹ ɬɚɜɪɨɜɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɤɚɟɦɨɝɨ ɭɫɢɥɢɹ ɞɥɹ ɪɚɫɬɹɠɟɧɢɹ  

ДɊ]=ДĲɮ]∙0,7∙к∙l,     (3.9) 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬ
ɚ 

Ʌɢɫɬ 
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ɝɞɟ ДĲɮ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ ɫɪɟɡ, ɇ/ɦ2 ; 

к – ɤɚɬɟɬ ɲɜɚ; 

l – ɞɥɢɧɚ ɲɜɚ; l= 200 ɫɦ. 

ДĲɮ]=0,6∙ Дıɪ],     (3.10)                                               

ɝɞɟ Дıɪ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ, ɇ/ɫɦ2, 

Дıɪ]=1400ɇ/ɫɦ2 

ДĲɮ]=0,6∙1400=8400 ɇ∙ɫɦ2 

ДɊ]=8400∙0,7∙0,5∙200=588000 ɇ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɹ ɪɚɫɬɹɠɟɧɢɹ  

l
MɊ к2

 ,                                              (3.11) 

ɝɞɟ l  - ɜɟɥɢɱɢɧɚ ɞɥɢɧɵ ɲɜɚ, ɦ 

Ɋ= 2∙50∙103/1=100000 ɇ            

              ɂɬɚɤ, Ɋ<ДɊ] ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

        3.4 Ɋɚɫɱёɬ ɜɚɥɚ 

     Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɚɥɨɜ ɹɜɥɹɸɬɫɹ ɢɯ ɩɪɨɱɧɨɫɬɶ 

ɢ ɠɟɫɬɤɨɫɬɶ. ɉɪɨɱɧɨɫɬɶ ɜɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɨɣ ɢ ɯɚɪɚɤɬɟɪɨɦ 

ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɧɢɯ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɫɨ 

ɫɬɨɪɨɧɵ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɧɢɯ ɞɟɬɚɥɟɣ ɦɚɲɢɧ. ɉɟɪɟɦɟɧɧɵɟ ɩɨ ɜɟɥɢɱɢɧɟ ɢɥɢ 

ɧɚɩɪɚɜɥɟɧɢɸ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɜɚɥɵ, ɜɵɡɵɜɚɸɬ ɜ ɧɢɯ ɩɟɪɟɦɟɧɧɵɟ 

ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɚɥɨɜ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɢɯ 

ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɪɚɡɦɟɪɵ. ɉɨɷɬɨɦɭ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɚɥɨɜ ɞɥɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢɯ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ 

ɩɪɨɱɧɨɫɬɶ, ɚ ɡɚɬɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ. Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ 

ɧɚɝɪɭɡɤɨɣ ɹɜɥɹɸɬɫɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Т ɢ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ Ɇ. ȼɥɢɹɧɢɟ 

ɫɠɢɦɚɸɳɢɯ ɢɥɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɫɢɥ ɨɛɵɱɧɨ ɦɚɥɨ ɢ ɩɨɷɬɨɦɭ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. 

Ɋɚɫɱɟɬ ɨɫɟɣ ɹɜɥɹɟɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ ɪɚɫɱɟɬɚ ɜɚɥɨɜ ɩɪɢ Т = 0. ɉɟɪɟɞ 

ɧɚɱɚɥɨɦ ɪɚɫɱɟɬɚ ɨɛɵɱɧɨ ɢɡɜɟɫɬɧɵ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Т ɢɥɢ ɦɨɳɧɨɫɬɶ Ɋ ɢ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ Ч, ɧɚɝɪɭɡɤɚ ɢ ɪɚɡɦɟɪɵ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɧɚ ɜɚɥɭ (ɧɚɩɪɢɦɟɪ, ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ). Ɍɪɟɛɭɟɬɫɹ ɜɵɛɪɚɬɶ ɦɚɬɟɪɢɚɥ ɢ ɪɚɡɦɟɪɵ 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬ
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ɜɚɥɚ. ɇɚ ɩɪɚɤɬɢɤɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ ɩɪɨɟɤɬɧɨɝɨ 

ɪɚɫɱɟɬɚ ɜɚɥɚ:  

     1. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (Н) ɢɡ ɪɚɫɱɟɬɚ ɧɚ 

ɤɪɭɱɟɧɢɟ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ ɞɨɩɭɫɤɚɟɦɵɯ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ 

(ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɩɨɤɚ ɧɟ ɢɡɜɟɫɬɟɧ, ɬɚɤ ɤɚɤ ɧɟɢɡɜɟɫɬɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɨɩɨɪ ɢ ɦɟɫɬɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɨɤ). ɇɚɩɪɹɠɟɧɢɹ ɤɪɭɱɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  

       Ɉɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɞɥɹ ɜɚɥɨɜ  [߬]=(15…20) Ɇɉɚ. Ɍɨɝɞɚ ɞɢɚɦɟɬɪ ɜɚɥɚ: ݀ = ට ଻଼,ଶ଴,ଶ·ଶ଴·ଵ଴లయ =Ͳ,Ͳʹ͸ͻ ɦ ≈ ʹ͹ɦɦ 

     ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ Н=30 ɦɦ. 

     2. ȼɵɩɨɥɧɹɸɬ ɭɬɨɱɧɟɧɧɵɣ ɪɚɫɱɟɬ ɜɚɥɨɜ ɩɨɥɭɱɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ ɢ ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ, ɜɧɨɫɹɬ ɢɡɦɟɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ 

ɭɱɢɬɵɜɚɸɬ, ɱɬɨ ɞɢɚɦɟɬɪ ɜɚɥɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɚɡɦɟɪɵ ɢ ɧɚɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ. ɇɚ 

ɩɪɚɤɬɢɤɟ ɢɧɨɝɞɚ ɞɢɚɦɟɬɪ ɜɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɩɪɨɱɧɨɫɬɶɸ ɫɚɦɨɝɨ ɜɚɥɚ, ɚ 

ɩɪɨɱɧɨɫɬɶɸ ɩɨɞɲɢɩɧɢɤɨɜ. ɉɨɷɬɨɦɭ ɪɚɫɱɟɬɵ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

ɜɡɚɢɦɨɫɜɹɡɚɧɵ. ɍɬɨɱɧёɧɧɵɣ ɪɚɫɱёɬ ɜɚɥɨɜ ɧɚɱɢɧɚɸɬ ɫ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɨɣ 

ɫɯɟɦɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɧɚɝɪɭɠɟɧɢɹ  ɜɚɥɚ ɡɚɦɟɧɹɸɬ ɢɡɜɟɫɬɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ. ɉɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɤɨɧɫɬɪɭɤɰɢɢ ɤ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɩɪɨɢɡɜɨɞɹɬ ɫɯɟɦɚɬɢɡɚɰɢɸ ɧɚɝɪɭɡɨɤ, ɨɩɨɪ ɢ 

ɮɨɪɦɭ ɜɚɥɚ. ȼ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦɚɯ ɩɪɢɦɟɧɹɸɬ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɭɸ ɢ 

ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɭɸ ɨɩɨɪɵ. ɉɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɨɩɨɪɵ, ɟɫɥɢ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɨɩɨɪɵ ɞɨɩɭɫɤɚɟɬ ɯɨɬɹ ɛɵ ɧɟɛɨɥɶɲɨɣ ɩɨɜɨɪɨɬ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɟ, 

ɬɨ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɫɱɢɬɚɬɶ ɟɟ ɲɚɪɧɢɪɧɨɣ ɢɥɢ ɩɨɞɜɢɠɧɨɣ. ɉɪɢ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɩɨɞɲɢɩɧɢɤɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɨɫɟɜɵɟ ɢ 

ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɡɚɦɟɧɹɸɬ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɵɦɢ ɨɩɨɪɚɦɢ, ɚ ɩɨɞ-

ɲɢɩɧɢɤɢ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɬɨɥɶɤɨ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɲɚɪɧɢɪɧɨ-

ɩɨɞɜɢɠɧɵɦɢ.  

ɂɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɜɚɥɨɜ ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ 

Иɡɦ. Ʌɢɫ
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ɪɚɡɪɭɲɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɭɫɬɚɥɨɫɬɧɨɟ. ɋɬɚɬɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ ɜɫɬɪɟɱɚɟɬɫɹ 

ɨɱɟɧɶ ɪɟɞɤɨ. Ɉɧɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɥɭɱɚɣɧɵɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ. Ⱦɥɹ ɜɚɥɨɜ ɪɚɫɱɟɬ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ (ɭɬɨɱɧɟɧɧɵɣ 

ɪɚɫɱɟɬ) ɫɱɢɬɚɟɬɫɹ ɨɫɧɨɜɧɵɦ. Ɋɚɫɱɟɬ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɜɵɩɨɥɧɹɸɬ 

ɤɚɤ ɩɪɨɜɟɪɨɱɧɵɣ. 

 
   Ɋɢɫɭɧɨɤ 3.3 – Ʉ ɪɚɫɱёɬɭ ɜɚɥɚ 

     ɉɪɨɜɟɪɤɭ ɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬ ɫ ɰɟɥɶɸ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 
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ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɪɚɡɪɭɲɟɧɢɣ ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɩɟɪɟɝɪɭɡɤɚɯ 

(ɧɚɩɪɢɦɟɪ, ɩɭɫɤɨɜɵɯ ɢ ɬ. ɩ.). ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬ ɷɤɜɢɜɚɥɟɧɬɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (13.9) ɫɬɪ.182 Д1Ж, 

 

 

 

 

 = 409,77 Ɇɉɚ 

     Ɍɚɤ ɤɚɤ  ɢɥɢ 409,77  500 Ɇɉɚ, ɜɵɛɪɚɧɧɵɣ ɜɚɥ ɨɫɬɚɜɥɹɟɦ ɩɪɟɠɧɢɦ. 

     Ɋɚɫɱɟɬ ɧɚ ɠɟɫɬкɨɫɬɶ. ɍɩɪɭɝɢɟ ɞɟɮɨɪɦɚɰɢɢ ɜɚɥɚ ɨɬɪɢɰɚɬɟɥɶɧɨ 

ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɪɚɛɨɬɟ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɞɟɬɚɥɟɣ: ɩɨɞɲɢɩɧɢɤɨɜ, ɡɭɛɱɚɬɵɯ 

ɤɨɥɟɫ, ɤɚɬɤɨɜ ɮɪɢɤɰɢɨɧɧɵɯ ɩɟɪɟɞɚɱ ɢ ɬ. ɩ. Ɉɬ ɩɪɨɝɢɛɚ ɜɚɥɚ (ɪɢɫ. 2.7) ɜ 

ɡɭɛɱɚɬɨɦ ɡɚɰɟɩɥɟɧɢɢ ɜɨɡɧɢɤɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɚɝɪɭɡɤɢ ɩɨ ɞɥɢɧɟ ɡɭɛɚ. ɉɪɢ 

ɛɨɥɶɲɢɯ ɭɝɥɚɯ ɩɨɜɨɪɨɬɚ ɟ ɜ ɩɨɞɲɢɩɧɢɤɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɡɚɳɟɦɥɟɧɢɟ ɜɚɥɚ. 

ȼ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɥɨɜ (ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɲɩɢɧɞɟɥɟɣ) 

ɫɧɢɠɚɸɬ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ.  

 
     Ɋɢɫɭɧɨɤ 3.4 – ɉɪɨɝɢɛ ɜɚɥɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 

     ȼ ɞɟɥɢɬɟɥɶɧɵɯ ɢ ɨɬɫɱɟɬɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɭɩɪɭɝɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɫɧɢɠɚɸɬ 

ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɬ. ɞ. Ⱦɨɩɭɫɤɚɟɦɵɟ ɭɩɪɭɝɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ 

ɤɨɧɤɪɟɬɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ 

ɫɥɭɱɚɟ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɜɚɥɨɜ ɡɭɛɱɚɬɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ 

ɞɨɩɭɫɬɢɦɚɹ ɫɬɪɟɥɚ ɩɪɨɝɢɛɚ ɩɨɞ ɤɨɥɟɫɨɦ ДɭЖ = 0,01Ц,  ɝɞɟ Ц - ɦɨɞɭɥɶ 

ɡɚɰɟɩɥɟɧɢɹ.  
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     Ɇɚɥɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɤɚɟɦɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢɧɨɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ 

ɪɚɡɦɟɪɵ ɜɚɥɚ ɨɩɪɟɞɟɥɹɟɬ ɧɟ ɩɪɨɱɧɨɫɬɶ, ɚ ɠɟɫɬɤɨɫɬɶ. Ɍɨɝɞɚ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɢɡɝɨɬɨɜɥɹɬɶ ɜɚɥ ɢɡ ɞɨɪɨɝɢɯ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɫɬɚɥɟɣ. ɉɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɩɪɟɞɟɥɹɬɶ, ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥ Ɇɨɪɚ ɢɥɢ ɫɩɨɫɨɛ 

ȼɟɪɟɳɚɝɢɧɚ.  

     3.5 ȼɵɛɨɪ ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɚ 

     Ɉɩɨɪɚ ɤɚɱɟɧɢɹ ɨɛɵɱɧɨ ɫɨɫɬɨɢɬ ɢɡ: ɤɨɪɩɭɫɚ, ɩɨɞɲɢɩɧɢɤɚ ɤɚɱɟɧɢɹ, 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɨɞɲɢɩɧɢɤɚ ɧɚ ɜɚɥɭ ɢ ɜ ɤɨɪɩɭɫɟ, ɡɚɳɢɬɧɵɯ ɢ 

ɫɦɚɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɲɢɩɧɢɤɚ. ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ  ɫɨɫɬɨɹɬ ɢɡ: 

ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɟɰ ɫ ɞɨɪɨɠɤɚɦɢ ɤɚɱɟɧɢɹ; ɲɚɪɢɤɨɜ ɢɥɢ ɪɨɥɢɤɨɜ 

(ɬɟɥ ɤɚɱɟɧɢɹ), ɤɨɬɨɪɵɟ ɤɚɬɹɬɫɹ ɩɨ ɞɨɪɨɠɤɚɦ ɤɚɱɟɧɢɹ; ɫɟɩɚɪɚɬɨɪɚ,  

ɪɚɡɞɟɥɹɸɳɟɝɨ ɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɲɚɪɢɤɢ ɢɥɢ ɪɨɥɢɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɢɯ 

ɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ. ȼ ɧɟɤɨɬɨɪɵɯ ɩɨɞɲɢɩɧɢɤɚɯ ɤɚɱɟɧɢɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɯ 

ɝɚɛɚɪɢɬɨɜ ɨɬɫɭɬɫɬɜɭɟɬ ɨɞɧɨ ɢɥɢ ɨɛɚ ɤɨɥɶɰɚ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɟɬ 

ɫɟɩɚɪɚɬɨɪ.  

      ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ ɫɤɨɥɶɠɟɧɢɹ ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɢɦɟɸɬ 

ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨиɧɫɬɜɚ: ɦɚɥɵɟ ɦɨɦɟɧɬɵ ɫɢɥ ɬɪɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɟ 

ɩɭɫɤɨɜɵɟ ɦɨɦɟɧɬɵ, ɧɟɛɨɥɶɲɨɣ ɧɚɝɪɟɜ, ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɫɬɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɗɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɲɢɩɧɢɤɨɜ 

ɤɚɱɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɦ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ. ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɵ, 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɯ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɡɚɜɨɞɚɯ. ɉɪɢɧɰɢɩ 

ɦɚɫɫɨɜɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɢɯ ɜɵɩɭɫɤɚɬɶ 

ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɫɬɨɢɦɨɫɬɢ.  

ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬки: ɦɟɧɶɲɚɹ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɪɢ ɛɨɥɶɲɢɯ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɹɯ ɢ ɩɪɢ ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ; 

ɨɝɪɚɧɢɱɟɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɩɪɢɧɢɦɚɬɶ ɭɞɚɪɧɵɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ; 

ɛɨɥɶɲɢɟ ɪɚɞɢɚɥɶɧɵɟ ɝɚɛɚɪɢɬɵ ɩɪɢ ɜɵɫɨɤɢɯ ɧɚɝɪɭɡɤɚɯ.  

   ɉɨ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɢɥɢ ɩɨ ɝɚɛɚɪɢɬɚɦ) ɩɨɞɲɢɩɧɢɤɢ ɞɟɥɹɬɫɹ ɧɚ 

ɫɟɦɶ ɫɟɪɢɣ ɞɢɚɦɟɬɪɨɜ ɢ ɲɢɪɢɧ: ɫɜɟɪɯɥɟɝɤɭɸ, ɨɫɨɛɨ ɥɟɝɤɭɸ, ɥɟɝɤɭɸ, ɥɟɝɤɭɸ 
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ɲɢɪɨɤɭɸ, ɫɪɟɞɧɸɸ, ɫɪɟɞɧɸɸ ɲɢɪɨɤɭɸ ɢ ɬɹɠɟɥɭɸ. ɉɪɢɦɟɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɦɟɠɞɭ ɝɚɛɚɪɢɬɚɦɢ ɪɚɡɥɢɱɧɵɯ ɫɟɪɢɣ ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ 

ɠɟ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.9. ɉɨ ɤɥɚɫɫɚɦ ɬɨɱɧɨɫɬɢ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ: 0 (ɧɨɪɦɚɥɶɧɨɝɨ ɤɥɚɫɫɚ); 6 (ɩɨɜɵɲɟɧɧɨɝɨ); 5 (ɜɵɫɨɤɨɝɨ); 4 

(ɨɫɨɛɨ ɜɵɫɨɤɨɝɨ) ɢ 2 (ɫɜɟɪɯɜɵɫɨɤɨɝɨ). Ɉɬ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɜɢɫɢɬ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɟɝɨ ɫɬɨɢɦɨɫɬɶ.  

 
     Ɋɢɫɭɧɨɤ 2.11 – Ɋɚɡɦɟɪɧɵɟ ɫɟɪɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ 

     ȼɫɟ ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɵɯ 

ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɫɬɚɥɟɣ ɒɏ15, ɒɏ15ɋȽ, 18БɝЫ ɢ ɞɪ.,  ɫ ɬɟɪɦɨɨɛɪɚɛɨɬɤɨɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɵɫɨɤɭɸ ɬɜɟɪɞɨɫɬɶ. Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ 

ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɫɟɩɚɪɚɬɨɪɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɟɩɚɪɚɬɨɪɨɜ 

ɜɵɩɨɥɧɹɸɬ ɲɬɚɦɩɨɜɚɧɧɵɦɢ ɢɡ ɫɬɚɥɶɧɨɣ ɥɟɧɬɵ. ɉɪɢ ɩɨɜɵɲɟɧɧɵɯ ɨɤɪɭɠɧɵɯ 

ɫɤɨɪɨɫɬɹɯ (ɛɨɥɟɟ 10 ... 15 ɦ/ɫ) ɩɪɢɦɟɧɹɸɬ ɦɚɫɫɢɜɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɢɡ ɥɚɬɭɧɢ, 

ɛɪɨɧɡɵ, ɞɸɪɚɥɸɦɢɧɢɹ ɢɥɢ ɩɥɚɫɬɦɚɫɫɵ. ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɦɚɪɤɢɪɭɸɬ 

ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɬɨɪɟɰ ɤɨɥɟɰ ɪɹɞɚ ɰɢɮɪ ɢ ɛɭɤɜ, ɭɫɥɨɜɧɨ ɨɛɨɡɧɚɱɚɸɳɢɯ 

ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ, ɫɟɪɢɸ, ɬɢɩ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɥɚɫɫ 

ɬɨɱɧɨɫɬɢ ɢ ɞɪ.  

     ȼɵɛɨɪ ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɞёɬɫɹ ɩɨ ɢɯ ɞɢɧɚɦɢɱɟɫɤɨɣ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ,  

ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (14.2) ɫɬɪ. 189 Д1Ж, 

ɋɩ=RA ∙Ʉɛ ∙ɄɌ,                                                          (3.15) 

ɝɞɟ  ɋɩ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɇ; 
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        RA – ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɢɧ ɩɨɞɲɢɩɧɢɤ, ɇ; 

         

 

 

 

 

       Ʉɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɩɪɢ ɫɪɟɞɧɢɯ ɭɫɥɨɜɢɹɯ Ʉɛ=1,3); 

        ɄɌ – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɩɪɢ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɄɌ=1). 

ɋɩ=210∙1,3∙1=273 ɇ. 

     Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɩɨ ɮɨɪɦɭɥɟ (14.2) 

ɫɬɪ. 190 Д1Ж, 

 L=଺଴௡ɛТଵ଴ల ,                                                    (3.16) 

ɝɞɟ  L - ɪɚɫɱёɬɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɦɥɧ. ɨɛ; 

          Чɛ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ; 

          Ɍ – ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɱ. 

     Ɉɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɧɚɫɨɫɚ, ɮɨɪɦɭɥɚ  (15.7)          

ɫɬɪ. 203 Д1Ж, 

Ɍ=365Ʉɝ∙24∙Ʉɫ∙Ʉɱ
ɉȼ%ଵ଴଴ ℎ,                                                 (3.17) 

ɝɞɟ  Ɍ -  ɫɭɦɦɚɪɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɧɚɫɨɫɚ, ɱ; 

         Ʉɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɫɨɫɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ (ɩɪɢ 

ɞɜɭɫɦɟɧɧɨɣ ɪɚɛɨɬɟ Ʉɝ=0,5); 

          Ʉɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɫɨɫɚ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ (ɩɪɢ 

ɞɜɭɫɦɟɧɧɨɣ ɪɚɛɨɬɟ Ʉɫ=0,67); 

           Ʉɱ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɫɨɫɚ ɜ ɬɟɱɟɧɢɢ ɱɚɫɚ (ɩɪɢ 

ɞɜɭɫɦɟɧɧɨɣ ɪɚɛɨɬɟ Ʉɱ=2); 

    ɉȼ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ (ɩɪɢ ɫɪɟɞɧɟɦ ɪɟɠɢɦɟ 

ɪɚɛɨɬɵ ɉȼ=25%); 

             С – ɫɪɨɤ ɫɥɭɠɛɵ ɧɚɫɨɫɚ, ɥɟɬ. 

Ɍ=365∙0,5∙24∙0,67∙2∙=14673 ɱ. 
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L=଺଴·ସ଴଴଴·ଵସ଺଻ଷଵ଴ల =350,4 ɦɥɧ. ɨɛ. 

     Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɚɹ ɩɪɢɜɨɞɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨ  ɮɨɪɦɭɥɟ 

(14.4) ɫɬɪ. 190 Д1Ж, 

ɋɩɪ=ɋɩ యܮ√ ,                                                     (2.18) 

ɝɞɟ  ɋɩɪ - ɪɚɫɱёɬɧɚɹ ɩɪɢɜɨɞɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ɇ; 

 

          ɋɩ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɇ; 

            L - ɪɚɫɱёɬɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɦɥɧ. ɨɛ. 

ɋɩɪ= 273•∛350,4 = 1924 ɇ. 
     ȼɵɛɢɪɚɟɦ ɪɚɞɢɚɥɶɧɵɣ ɲɚɪɢɤɨɜɵɣ ɫɮɟɪɢɱɟɫɤɢɣ ɩɨɞɲɢɩɧɢɤ №205 ɩɨ 

ȽɈɋɌ 5720 -75 ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ ɋ = 3440 ɇ. ɉɚɪɚɦɟɬɪɵ 

ɩɨɞɲɢɩɧɢɤɚ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ Н=25ɦɦ, ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ D=47ɦɦ,  

ɲɢɪɢɧɚ ɤɨɥɟɰ ȼ=15ɦɦ. 

 
3.6. ȼɵɛɨɪ ɦɭɮɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɭɮɬɵ ɢɫɯɨɞɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɪɭɬɹɳɢɣɫɹ ɦɨɦɟɧɬ ɢ 

ɞɢɚɦɟɬɪɵ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɜɚɥɨɜ. Ⱦɢɚɦɟɬɪ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ НРЛ = 50 ɦɦ, 

ɞɢɚɦɟɬɪ ɜɚɥɚ ɭɫɬɚɧɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ НЛ = 50 ɦɦ, ɤɪɭɬɹɳɢɣɫɹ ɦɨɦɟɧɬ Ɇ = 

30 ɇ ɦ. ȼɵɛɢɪɚɟɦ ɭɩɪɭɝɭɸ ɜɬɭɥɨɱɧɨ-ɩɚɥɶɰɟɜɭɸ ɦɭɮɬɭ: 

                                                           Ɇɍȼɉ 250-32-I 1-45-I 1-93 

ȽɈɋɌ 21424 – 75 
 

3.7  Ȼɟɡɨɩɚɫɧɨɫɬɶ  ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

3.7.1. Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ  
       ɩɪɢ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɚ ɞɥɹ ɄɊɋ. 

 
1.  Ɉɪɝɚɧɢɡɨɜɚɬɶ ɨɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɬɪɭɞɚ 

ɫɨɝɥɚɫɧɨ ȽɈɋɌɭ 12.0.004-79 ɩɭɧɤɬ 4 (ɈɋɌ 46.0.126-86). 

2.  ɉɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫɨ ɜɫɟɦɢ ɪɚɛɨɱɢɦɢ ɢ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɜ ɠɭɪɧɚɥɟ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌɚ 

12.0.004-79. 
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3.  Ɉɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰ.ɨɛɭɜɢ ɢ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɦɢ ɢ 

ɫɪɨɤɚɦɢ, ɫɨɝɥɚɫɧɨ «ɂɧɫɬɪɭɤɰɢɢ ɨ ɩɨɪɹɞɤɟ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɱɢɯ 

ɫɩɟɰɨɞɟɠɞɨɣ». 

4.  Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɭɫɬɚɧɨɜɢɬɶ ɫɜɟɬɢɥɶɧɢɤ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌɚ 19348-82 ɢ ɋɇɢɉ II-4-79. 

5.  Ɉɛɟɫɩɟɱɢɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌɚ 12.1.003-76. 

6.  ȼ ɤɨɦɧɚɬɟ ɨɬɞɵɯɚ ɭɫɬɚɧɨɜɢɬɶ ɭɦɵɜɚɥɶɧɢɤɢ (ɩɪɢ ɭɦɵɜɚɥɶɧɢɤɚɯ 

ɞɨɥɠɧɵ ɛɵɬɶ ɦɵɥɨ ɢ ɩɨɥɨɬɟɧɰɟ) ɫɨɝɥɚɫɧɨ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ. 

7.  ɇɚ ɜɫɟɯ ɞɜɢɠɭɳɢɯɫɹ ɢ ɜɪɚɳɚɸɳɢɯɫɹ ɷɥɟɦɟɧɬɚɯ ɩɪɢɜɨɞɨɜ ɤɨɪɦɨɰɟɯɚ 

ɋɌɎ ɭɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɚ, ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɚɥɶɧɵɦ  ɬɪɟɛɨɜɚɧɢɹɦ ɤ 

ɦɚɲɢɧɚɦ ɞɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. 

8.  Ɋɚɡɪɚɛɨɬɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɤɨɪɦɨɜ ɞɥɹ ɋɌɎ ɫɨɝɥɚɫɧɨ ɨɛɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

9.  Ɉɛɨɪɭɞɨɜɚɬɶ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ. 

10. ɇɚ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɭɧɤɬɚɯ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 

ɳɢɬɵ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

11. Ɉɛɟɫɩɟɱɢɬɶ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɧɨɜɵɦ ɫɥɟɫɚɪɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɚɩɬɟɱɤɚɦɢ ɩɟɪɜɨɣ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ. 

 

3.7.2 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɛɢɥɶɧɨɝɨ 
ɫɦɟɫɢɬɟɥɹ- ɪɚɡɞɚɬɱɢɤɚ  ɤɨɪɦɨɜ. 
 
 ɋɨɝɥɚɫɧɨ "ȿɞɢɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɦɚɲɢɧ ɞɥɹ 

ɦɟɯɚɧɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ" ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɮɟɪɦɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɚɛɨɬɚɸɳɢɯ ɫɥɟɞɭɸɳɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ Д20Ж: 

      Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɚɝɪɟɝɚɬɢɪɭɟɬɫɹ ɫ ɬɪɚɤɬɨɪɨɦ ɜɫɟ ɟɝɨ ɦɟɯɚɧɢɡɦɵ 

ɩɪɢɜɨɞɹɬɫɹ ɜ ɪɚɛɨɬɭ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ. ȼɫɟ ɱɚɫɬɢ ɧɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ 
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ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɫɥɭɱɚɣɧɨɝɨ ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɡɚɳɢɳɟɧɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɩɨɜɪɟɠɞɟɧɢɹ, ɢɦɟɟɬɫɹ ɨɬɞɟɥɶɧɚɹ ɪɨɡɟɬɤɚ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɨɫɜɟɳɟɧɢɹ 

ɦɚɥɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɫɦɨɬɪɟ ɢ ɨɱɢɫɬɤɟ ɦɚɲɢɧ.  

 ɐɟɩɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɦɭɮɬɵ, ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɝɪɚɠɞɟɧɵ. 

Ɂɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɨɬɤɢɞɧɵɟ ɢ ɥɟɝɤɨɫɴɟɦɧɵɟ. 

  ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɤɚɛɢɧɟ ɬɪɚɤɬɨɪɚ. 

Ɇɟɫɬɨ ɨɩɟɪɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɞɟɪɠɚɬɶ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɦɚɪɲɪɭɬ ɞɜɢɠɟɧɢɹ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

 ɇɚ ɬɪɚɤɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɞɜɢɠɟɧɢɹ ɪɚɡɞɚɬɱɢɤɚ. 

 

3.7.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
ȼɨɡɞɟɣɫɬɜɢɟ ɱɟɥɨɜɟɤɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɫɬɚɥɨ ɩɨɱɬɢ 

ɩɨɜɫɟɦɟɫɬɧɵɦ. ȼɫɟ ɜɨɡɪɚɫɬɚɟɬ ɜɥɢɹɧɢɟ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ɑɟɥɨɜɟɤ, 

ɪɚɫɩɚɯɢɜɚɹ ɰɟɥɢɧɧɵɟ ɡɟɦɥɢ, ɫɨɡɞɚɥ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ 

(ɚɝɪɨɰɟɧɨɡɵ). Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɜɵɜɟɥ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɧɨɜɵɯ ɜɢɞɨɜ ɢ ɫɨɪɬɨɜ 

ɪɚɫɬɟɧɢɣ, ɩɨɪɨɞ ɠɢɜɨɬɧɵɯ. ɗɬɨ ɫɨɡɞɚɧɧɚɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɱɟɥɨɜɟɤɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɜɥɢɹɸɬ ɪɚɡɜɢɬɢɹ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ, ɚ ɬɚɤ ɠɟ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɯɢɦɢɡɚɰɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɫɨɡɧɚɬɟɥɶɧɨɣ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɱɟɥɨɜɟɤɚ ɹɜɧɨ ɜɵɞɟɥɹɸɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ 

ɩɪɢɪɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ. Ʉ ɱɢɫɥɭ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɜɥɢɹɧɢɹ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ: 

1.  Ɉɛɨɝɚɳɟɧɢɟ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ (ɢɧɬɪɨɞɭɤɰɢɢ) ɧɨɜɵɯ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ. 

2.  ɋɨɡɞɚɧɢɟ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɡɨɧ. 

3.  ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
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4.  ɋɨɡɞɚɧɢɟ ɤɚɫɤɚɞɨɜ-ɡɚɩɪɭɞ ɧɚ ɨɜɪɚɝɚɯ. 

5.  Ʌɟɫɨɧɚɫɚɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɛɨɪɶɛɵ ɫ ɫɭɯɨɜɟɹɦɢ. 

6.  ɍɦɟɧɶɲɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜɵɯɥɨɩɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɬɪɚɤɬɨɪɨɜ ɢ 

ɚɜɬɨɦɨɛɢɥɟɣ. 

Ʉ ɧɟɨɫɨɡɧɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬ ɬɚɤɢɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɩɪɢɪɨɞɭ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɧɟ ɩɪɟɞɜɢɞɟɧɧɵɟ, ɱɚɳɟ ɜɫɟɝɨ ɨɬɪɢɰɚɬɟɥɶɧɵɟ 

ɩɨɫɥɟɞɫɬɜɢɹ: 

1. Ɉɛɦɟɥɟɧɢɟ ɪɟɤ; 

1. Ɋɚɡɜɢɬɢɟ ɷɪɨɡɢɢ ɩɨɱɜ; 

2. ɂɫɱɟɡɧɨɜɟɧɢɟ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ  ɠɢɜɨɬɧɵɯ; 

3. Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ, ɝɪɭɧɬɨɜɵɯ ɜɨɞ; 

4. ɍɧɢɱɬɨɠɟɧɢɹ ɩɨɥɟɡɧɵɯ ɧɚɫɟɤɨɦɵɯ (ɩɱɟɥ) ɢ ɬ.ɩ. 

ɉɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɦɟɫɢɬɟɥɟɦ-ɪɚɡɞɚɬɱɢɤɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɫɥɟɞɭɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɹ: 

1.  ɂɫɩɚɪɟɧɢɟ ɜɥɚɝɢ ɭɜɟɥɢɱɢɜɚɟɬ ɜɥɚɠɧɨɫɬɶ ɜ ɩɨɦɟɳɟɧɢɢ; 

2.  ɉɪɨɢɫɯɨɞɢɬ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɧɭɠɞɵ; 

3.  ɉɪɨɢɫɯɨɞɢɬ ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɨɬɯɨɞɚɦɢ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ; 

4.  ȼɵɫɨɤɚɹ ɲɭɦɧɨɫɬɶ ɜ ɩɨɦɟɳɟɧɢɢ; 

5.  ɉɪɢ ɡɚɝɪɭɡɤɟ ɤɨɦɛɢɤɨɪɦɚ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ ɦɭɱɧɨɣ ɩɵɥɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɥɢɹɧɢɹ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜɪɟɞɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɡɞɨɪɨɜɶɟ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɫɬɚɰɢɨɧɚɪɧɵɦ ɫɦɟɫɢɬɟɥɟɦ-ɪɚɡɞɚɬɱɢɤɨɦ 

ɜɥɚɠɧɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ: 

1.  ɍɫɬɚɧɨɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɭɜɟɥɢɱɢɜɚɸɬ ɫɨɯɪɚɧɧɨɫɬɶ 

ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ. 

2.  Ɉɱɢɫɬɤɭ ɜɨɞɵ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ. 

3.  ɋɛɨɪ ɢ ɭɬɢɥɢɡɚɰɢɸ ɨɬɯɨɞɨɜ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ. 

4.  Ⱦɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 5 Ƚɰ. ɢɥɢ 49 Ƚɰ. 

5.  Ɉɡɟɥɟɧɟɧɢɟ ɩɪɢɥɟɠɚɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 
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Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɜɵɯɨɞɚ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɚ ɞɨɥɠɧɨ ɜɟɫɬɢɫɶ 

ɧɚ ɨɫɧɨɜɟ ɡɚɤɨɧɚ "Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɊɎ" ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɢɧɠɟɧɟɪɨɦ ɩɨ ɌȻ. 

 
3.7.4 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 

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. 

 

3.8 ɗɤɨɧɨɦɢɱɟɫɤая ɱаɫɬɶ 
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3.8.1.Тɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤаɡаɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɨɪɦɨɪаɡɞаɬɱɢɤа 

3.8.1.1.Ɋɚɫɱɟɬ ɦɚɫɫɵ и ɫɬɨиɦɨɫɬи кɨɧɫɬɪɭкɰии 

 

 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; 

 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 
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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: ʠ˄ଵ = ʠ˄బ∙ீభீబ  ,                                                   (3.20) 

ɝɞɟ     ɋɛɨ - ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɚɪɨɣ ɦɚɲɢɧɵ, ɪɭɛ; 

 G1- ɦɚɫɫɚ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

 Gɨ- ɦɚɫɫɚ ɫɬɚɪɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ. ʠ˄ଵ = ଶଵ଴଴଴଴∙ଵଷହ଴ଵହ଴଴ = ͳͺͻͲͲͲɪɭɛ. 

3.8.2 Раɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤаɡаɬɟɥɟɣ ɷɮɮɟɤɬɢвɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɯ ɫɪавɧɟɧɢɟ 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱɟɬɭ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – 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 
7. ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 12,5 12,5 
8. ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 
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9. Ƚɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ. 1152 1152 
10. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 0,83 0,98 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܹ̊ = ͸Ͳ · ߬ʡ˙  ,                                                         ሺ͵.ʹͳሻ 

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

Ɍɐ - ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ. ܹ̊଴ = ͸Ͳ · Ͳ,ͻͻͷ = Ͳ,ͷ͸ ˕/˚ 

ܹ̊ଵ = ͸Ͳ · Ͳ,ͻͷͷ = Ͳ,ͻͺ ˕/˚ 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Эˈ = ˅ܹ̊ܰ  ,                                                                       ሺ͵.ʹʹሻ 

ɝɞɟ Nɟ – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ. Э଴̍ = Ͷ,ͷͲ,ͷ͸ = ͺ,Ͷʹ ˍВ˕ 

Эଵ̍ = ͹,ͷͲ,ͻͺ = ͹,͸ͷ ˍВ˕ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ʛˈ = ܹܩ · ʡˆˑˇ · ʡ˔ˎ  ,                                                    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. ʛ଴̍ = ͳͷͲͲͲ,ͷ͸ · ͳͳͷʹ · ͺ = Ͳ,ʹͻ ˍˆ/˕ 

ʛଵ̍ = ͳ͵ͷͲͲ,ͻͺ · ͳͳͷʹ · ͺ = Ͳ,ͳͷ ˍˆ/˕ 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ̍ܨ = ܹ̊˄ܥ · ʡˆˑˇ · ʡ˔ˎ  ,                                                  ሺ͵.ʹͶሻ 
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ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɜɢɞɚɦ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ ɜ ɚɝɪɟɝɚɬɟ, ɪɭɛ./ɬ.; ̍ܨ଴ = ʹͳͲͲͲͲͲ,ͷ͸ · ͳͳͷʹ · ͺ = ͶͲ,͹ ˓˖˄./˕   

ଵܨ̍ = ͳͺͻͲͲͲͲ,ͻͺ · ͳͳͷʹ · ͺ = ʹͲ,ͻ ˓˖˄./˕   
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ʡˈ = ݊௣ܹ̊  ,                                                                         ሺ͵.ʹͶሻ 

ɝɞɟ Чɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. ʡ଴̍ = ͳͲ,ͷ͸ = ͳ,͹ͺ ˚ˈˎ · ˚˃˔/˕ 

ʡଵ̍ = ͳͲ,ͻͺ = ͳ,Ͳʹ ˚ˈˎ · ˚˃˔/˕  
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܵэˍ˔˒ = ʠˊ˒ + ʠэ + ʠ˓˕ˑ + А ,                                               ሺ͵.ʹͶሻ  

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɟɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                        ʠˊ˒ = Г∙Ɍɟ ,                                       (3.26) 

ɝɞɟ Г – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɪɭɛ.      ʠˊ଴˒ = ͳͲͲ ∙ ͳ,͹ͺ = ͳ͹ͺ ɪɭɛ./ɬ ʠˊଵ˒ = ͳͲͲ ∙ ͳ,Ͳʹ = ͳͲʹ ɪɭɛ./ɬ 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɷ=ɐɷɷ∙ɗɟ ,                                                                            (3.27) 

ɝɞɟ ɐɷɷ - ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱɚɫ. ʠэ଴ = ʹ,ͺ͹ ∙ ͺ,Ͷʹ = ʹͲ,ͷ ˓˖˄./˕ ʠэଵ = ʹ,ͺ͹ ∙ ͹,͸ͷ = ͳͺ,͸ ˓˖˄./˕  

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ʠ˓˕ˑ = ʠ˄ · ʜ˓˕ˑͳͲͲ · ܹ̊ · ʡˆˑˇ  ,                                                 ሺ͵.ʹͺሻ 

ɝɞɟ ɇɪɬɨ – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, %. ʠ˓˕ˑ଴ = ʹͳͲͲͲͲ · ͳͲͳͲͲ · Ͳ,ͷ͸ · ͳͳͷʹ = ͵ʹ,ͷͷ ˓˖˄./ ˕  
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51 ʠ˓˕ˑଵ = ͳͺͻͲͲͲ · ͳͲͳͲͲ · Ͳ,ͻͺ · ͳͳͷʹ = ͳ͸,͹ ˓˖˄./ ˕  
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: А = ʠ˄ · ˃ͳͲͲ · ܹ̊ · ʡˆˑˇ  ,                                                     ሺ͵.ʹͻሻ 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. А଴ = ʹͳͲͲͲͲ · ͳʹ,ͷͳͲͲ · Ͳ,ͷ͸ · ͳͳͷʹ = ͶͲ,͸ͻ ˓˖˄./˕ 

Аଵ = ͳͺͻͲͲͲ · ͳʹ,ͷͳͲͲ · Ͳ,ͻͺ · ͳͳͷʹ = ʹͲ,ͻ ˓˖˄./˕ ܵэˍ˔଴ = ͻ͹,ͻ + ʹͲ,ͷ + ͵ʹ,ͷ + ͶͲ,͸ͻ = ʹͲͳ,͸Ͷ ˓˖˄./˕   ܵэˍ˔ଵ = ͷ͸,ͳ + ͳͺ,ͻ + ͳ͸,͹ + ʹͲ,ͻ = ͳʹͳ,Ͷ͹ ˓˖˄./˕  
 ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ʠ˒˓ˋ˅ = ܵэˍ˔ + Е ∙ ݇˖ˇ ,                                                     ሺ͵.͵Ͳሻ                                         

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵ  ɜɥɨɠɟɧɢɣ,   

   ɪɚɜɧɵɣ 0,10; 

Фɭɞ  - ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɬ. ʠ˒˓ˋ˅଴ = ʹͲͳ,͸Ͷ + Ͳ,ͳ ∙ ͹,Ͷ = ʹͲʹ,͵ͺ ˓˖˄/˕ ʠ˒˓ˋ˅ଵ = ͳʹͳ,Ͷ͹ + Ͳ,ͳ ∙ ͺ,Ͷ = ͳʹʹ,͵ͳ ˓˖˄/˕ 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Эˆˑˇ = ሺܵэˍ˔଴ − ܵэˍ˔ଵ ሻ ∙ ଵܹ ∙ ʡˆˑˇ                                     (3.31) Эˆˑˇ = ሺʹͲͳ,͸Ͷ − ͳʹͳ,Ͷ͹ሻ ∙ Ͳ,ͻͺ ∙ ͳͳͷʹ = ͻͲͷͲͺ,͹ ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Еˆˑˇ = ൫ʠ˒˓ˋ˅଴ − ʠ˒˓ˋ˅ଵ ൯ܹ̊ ∙ ʡˆˑˇ                                              (3.32) Еˆˑˇ = ሺʹͲʹ,͵ͺ − ͳʹʹ,͵ͳሻ ∙ Ͳ,ͻͺ ∙ ͳͳͷʹ = ͻͲ͵ͻͷ,ͺ 

 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ʡˑˍ = ʠభ˄Эˆˑˇ  ,                                                                   ሺ͵.͵͵ሻ                                              

ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
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52 ʡˑˍ = ͳͺͻͲͲͲͻͲ͵ͻͷ,ͺ = ʹ,Ͳͻ ˆˑˇ˃ 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Еэ˗ = Эˆˑˇʠ଴˄                                                           ሺ͵.͵Ͷሻ 

Еэ˗ = ͻͲ͵ͻͷ,ͺʹͳͲͲͲͲ = Ͳ,Ͷ͵ 

Ɍɚɛɥɢɰɚ 3.3 – 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. 1,78 1,02 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. 

 

  

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

21 ВКР.35.03.06.272.18.КРМ.00.00 ПЗ 
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ȼɵɜɨɞɵ 

Ɋɟɚɥɢɡɚɰɢɹ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɪɟɲɚɟɬ ɪɹɞ ɜɚɠɧɵɯ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

1. ɋɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɫɧɢɠɟɧɢɹ ɢɯ ɬɪɭɞɨёɦɤɨɫɬɢ. Ɋɚɫɯɨɞ ɫɦɟɫɟɣ ɩɪɢ ɩɭɥɶɫɢɪɭɸɳɟɦ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɫɧɢɠɚɟɬɫɹ ɜ 2 ɪɚɡɚ. 

2. ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɩɨɜɵɲɟɧɢɟ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ ɜ ɤɨɧɟɱɧɨɦ ɪɟɡɭɥɶɬɚɬɟ, ɡɚ ɫɱёɬ ɩɨɥɭɱɟɧɢɹ 

ɜɵɫɨɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɪɦɨɫɦɟɫɟɣ, ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɢɯ ɪɚɡɞɚɱɟɣ, ɬɨɱɧɨɫɬɶɸ 

ɞɨɡɢɪɨɜɚɧɢɹ, ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɧɨɦɭ ɪɚɰɢɨɧɭ. Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɫɧɢɠɟɧɢɹ 

ɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɟё ɩɪɨɢɡɜɨɞɫɬɜɚ, (ɫɬɨɢɦɨɫɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ) ɨɬ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɫ 

ɩɨɝɨɥɨɜɶɟɦ ɪɚɜɧɵɦ 750 ɫɜɢɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 685 ɬɵɫ.ɪɭɛ. 

3. ɋɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɦɟɲɢɜɚɧɢɹ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. Ɍɚɤ ɷɧɟɪɝɨёɦɤɨɫɬɶ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɪɚɫɯɨɞɚɯ ɫɦɟɫɢ  ɜ 1,5 – 2 ɪɚɡɚ. 

4. Ɉɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɢɫɬɨɬɵ, ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɥɢɧɢɣ ɫɦɟɲɢɜɚɧɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɞɚɱɢ ɜ ɪɚɡɥɢɱɧɵɯ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ. 
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