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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 Гизатуллину Р.И. 
 

Ɍɟɦɚ ȼɄɊ Механизация приготовления кормов с разработкой 
дозатора 
 
ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «24» ɦɚɹ 2018 ɝ. №ИИИ 
 
2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
 
3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
ɠɢɜɨɬɧɵɟ – ɄɊɋ, 

Ч = 200 ɝɨɥɨɜ – ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ, 

ɪɚɰɢɨɧ: 4,5ɤɤG  ɤɝ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɛɢɤɨɪɦɚ,  

ɤɩG 10 ɤɝ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɧɟɩɥɨɞɨɜ,  

ɤɫG 2 ɤɝ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɛɢɫɢɥɨɫɚ. 

4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ 
1. Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
3. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ 
5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
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1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
3. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɢ ɞɟɬɚɥɢɪɨɜɤɚ 
6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ  

Ɋɚɡɞɟɥ (ɩɨɞɪɚɡɞɟɥ) Ʉɨɧɫɭɥɶɬɚɧɬ 
  
 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИИИИИИИ04.05.2018 ɝ.ИИИИИИИИИИИИИИИИИИИИИ 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ   
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   
3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ   
    
    
    
 

ɋɬɭɞɟɧɬИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Гизатуллин Р.И.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Лушнов М.А.) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ƚɢɡɚɬɭɥɥɢɧɚ Ɋ.ɂ. ɧɚ ɬɟɦɭ: 

Ɇɟɯɚɧɢɡɚɰɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɞɨɡɚɬɨɪɚ. 

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 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, ИИИ ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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AЛЬЭЫКМЭ 

 

TШ ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ШП GТгКЭЮХХТЧ R.I. ШЧ К ЬЮЛУОМЭ: MОМСКЧТгКЭТШЧ 

ШП pЫОpКЫКЭТШЧ ШП ПШЫКРОЬ аТЭС НОЯОХШpЦОЧЭ ШП ЭСО ЛКЭМСОЫ. 

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: MОМСКЧТгКЭТШЧ ШП pЫОpКЫКЭТШЧ 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, ИИИ ЭКЛХОЬ. TСО ХТЬЭ ШП ЭСО ЮЬОН ХТЭОЫКЭЮЫО МШЧЭКТЧЬ ИИИ ЧКЦОЬ. 
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ȼȼȿȾȿɇɂȿ 

Ɋɚɡɜɢɬɢɟ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɭɫɤɨɪɟɧɢɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɦɨɳɧɨɣ 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɚɡɟ. 

ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɜɨɡɦɨɠɧɨ 

ɛɟɡ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ. ɋɢɫɬɟɦɚ ɦɚɲɢɧ ɞɥɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɢ 

ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɜɤɥɸɱɚɟɬ ɛɨɥɟɟ 1000 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ 

ɤɚɱɟɫɬɜɟɧɧɵɣ ɪɨɫɬ ɬɟɯɧɢɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɧɟɞɪɹɬɶ 

ɤɨɦɩɥɟɤɫɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ 

ɨɫɧɨɜɟ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɍɪɭɞ ɠɢɜɨɬɧɨɜɨɞɚ ɜɫɟɝɞɚ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦ. ȼɟɞɶ ɨɬ ɧɟɝɨ ɡɚɜɢɫɢɬ, 

ɤɚɤ ɥɸɞɢ ɛɭɞɭɬ ɨɛɟɫɩɟɱɟɧɵ ɦɨɥɨɤɨɦ, ɦɹɫɨɦ, ɹɣɰɚɦɢ ɢ ɞɪɭɝɢɦɢ ɰɟɧɧɵɦɢ 

ɩɪɨɞɭɤɬɚɦɢ. 

Ⱦɨɫɬɢɠɟɧɢɟ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ 

ɩɪɨɞɭɤɰɢɢ ɬɪɟɛɭɟɬ ɨɬ ɠɢɜɨɬɧɨɜɨɞɚ ɝɥɭɛɨɤɢɯ ɡɧɚɧɢɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɢ 

ɦɟɯɚɧɢɡɚɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. ɑɬɨɛɵ ɩɨɧɹɬɶ ɫɭɳɧɨɫɬɶ ɬɪɭɞɚ ɜ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɧɭɠɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɡɭɱɢɬɶ ɦɟɬɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɠɢɜɨɬɧɵɯ ɢ ɢɯ ɪɚɡɦɧɨɠɟɧɢɹ, ɩɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ 

ɩɥɟɦɟɧɧɨɣ ɪɚɛɨɬɵ, ɨɜɥɚɞɟɬɶ ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɨɛɪɚɛɨɬɤɟ 

ɤɨɪɦɨɜ, ɭɯɨɞɟ ɡɚ ɠɢɜɨɬɧɵɦɢ ɢ ɩɨɥɭɱɟɧɢɹ ɨɬ ɧɢɯ ɩɪɨɞɭɤɰɢɢ, ɡɧɚɬɶ ɢ ɭɦɟɥɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɬɪɭɞɨɟɦɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɢɦɟɬɶ ɩɨɧɹɬɢɹ ɨ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɚ 

ɬɚɤɠɟ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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1. ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

1.1 Ʉɨɪɦɨɰɟɯɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɨɛɳɟɫɦɟɲɚɧɧɵɯ ɤɨɪɦɨɜɵɯ 

ɫɦɟɫɟɣ  

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɜ ɤɨɪɦɨɰɟɯɚɯ, ɩɨɡɜɨɥɹɟɬ 

ɩɪɢɝɨɬɚɜɥɢɜɚɬɶ ɩɨɥɧɨɪɚɰɢɨɧɧɵɟ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɫɦɟɫɢ, ɛɚɥɚɧɫɢɪɨɜɚɬɶ 

ɪɚɰɢɨɧɵ ɩɨ ɩɢɬɚɬɟɥɶɧɵɦ ɜɟɳɟɫɬɜɚɦ ɢ ɨɛɨɝɚɳɚɬɶ ɤɨɪɦɚ, ɜɢɬɚɦɢɧɚɦɢ, 

ɦɢɧɟɪɚɥɶɧɵɦɢ ɞɨɛɚɜɤɚɦɢ ɢ ɚɧɬɢɛɢɨɬɢɤɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɧɚɥɢɱɢɢ 

ɤɨɪɦɨɰɟɯɚ ɦɨɠɧɨ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɫɬɧɵɟ ɤɨɪɦɨɜɵɟ 

ɪɟɫɭɪɫɵ (ɫɨɥɨɦɭ, ɫɟɧɨ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ, ɜɟɬɨɱɧɵɣ ɤɨɪɦ, ɛɨɬɜɭ ɢ ɞɪɭɝɢɟ 

ɨɬɯɨɞɵ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢ ɨɜɨɳɟɜɨɞɫɬɜɚ), ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɨ ɜ ɫɥɭɱɚɟ 

ɞɟɮɢɰɢɬɚ ɤɨɪɦɨɜ. 

Ɋɚɡɥɢɱɚɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɤɨɪɦɨɰɟɯɢ. 

ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɪɦɨɰɟɯɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɞɧɨɝɨ ɜɢɞɚ ɮɟɪɦ 

(ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ, ɫɜɢɧɨɜɨɞɱɟɫɤɢɯ, ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ), ɚ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɨɬɪɚɫɥɟɣ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. 

ȼ ɤɨɪɦɨɰɟɯɚɯ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ, ɩɨ ɤɨɬɨɪɵɦ ɝɪɭɩɩɢɪɭɸɬ ɢ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ 

ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ. ɗɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɥɢɧɢɢ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ, ɫɨɱɧɵɯ ɢ ɝɪɭɛɵɯ (ɡɟɥɟɧɵɯ) ɤɨɪɦɨɜ. ȼɫɟ ɬɪɢ ɫɯɨɞɹɬɫɹ 

ɜɦɟɫɬɟ ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɹɯ ɩɪɨɰɟɫɫɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ: 

ɞɨɡɢɪɨɜɚɧɢɢ, ɡɚɩɚɪɢɜɚɧɢɢ ɢ ɫɦɟɲɢɜɚɧɢɢ. 

ɒɢɪɨɤɨ ɜɧɟɞɪɹɸɬ ɬɟɯɧɨɥɨɝɢɸ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ ɩɨɥɧɨɪɚɰɢɨɧɧɵɦɢ 

ɤɨɪɦɨɜɵɦɢ ɛɪɢɤɟɬɚɦɢ ɢ ɝɪɚɧɭɥɚɦɢ ɜ ɜɢɞɟ ɦɨɧɨɤɨɪɦɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɥɢɧɢɢ ɤɨɪɦɨɰɟɯɚ ɞɥɹ ɫɜɢɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɜɤɥɸɱɚɸɬ 

ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɢɥɨɫɚ, ɡɟɥɟɧɨɣ 

ɦɚɫɫɵ, ɤɨɪɧɟɩɥɨɞɨɜ, ɤɚɪɬɨɮɟɥɹ, ɬɪɚɜɹɧɨɣ ɦɭɤɢ, ɤɨɧɰɟɧɬɪɚɬɨɜ, ɨɛɪɚɬɚ, 

ɠɢɞɤɢɯ ɞɨɛɚɜɨɤ. Ɉɫɨɛɵɣ ɜɢɞ ɤɨɪɦɨɰɟɯɚ ɫɜɢɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ ɫɨɫɬɚɜɥɹɟɬ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ. ɋɨɫɬɚɜ 

ɩɨɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ 
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ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɪɚɧɧɵɯ ɪɚɰɢɨɧɨɜ ɢ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɰɟɯɚ. 

ɂɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɫɭɬɨɱɧɵɯ ɨɛɴёɦɨɜ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ, 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɤɨɦɩɥɟɤɬɨɜ: ɞɥɹ ɫɢɥɨɫɧɨ-

ɤɨɪɧɟɩɥɨɞɧɨ-ɤɚɪɬɨɮɟɥɶɧɨɝɨ ɬɢɩɨɜ ɤɨɪɦɥɟɧɢɹ - Ʉɋ-24 (20 - 30 ɬ/ɱ), Ʉɐ-25 (20 

- 25 ɬ/ɱ), ɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ - ɤɨɦɩɥɟɤɬ ɄɉɈ-150 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 10 ɢ 20 ɬ/ɱ. Ʉɨɦɩɥɟɤɬ Ʉɋ-24 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɮɟɪɦ ɫ 

ɡɚɤɨɧɱɟɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜ, ɰɢɤɥɨɦ ɧɚ 24 ɬɵɫ. ɫɜɢɧɟɣ ɜ ɝɨɞ ɢɥɢ ɨɬɤɨɪɦɨɱɧɵɯ 

ɫɜɢɧɨɮɟɪɦ ɧɚ 12 ɬɵɫ. ɝɨɥɨɜ ɟɞɢɧɨɜɪɟɦɟɧɧɨɣ ɩɨɫɬɚɧɨɜɤɢ. Ɉɧ ɜɤɥɸɱɚɟɬ ɲɟɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ: ɩɪɢёɦɚ ɢ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɫɢɥɨɫɚ ɢɥɢ ɡɟɥёɧɨɣ 

ɦɚɫɫɵ; ɩɪɢёɦɚ, ɦɨɣɤɢ, ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɧɟɩɥɨɞɨɜ; ɩɪɢёɦɚ ɢ 

ɞɨɡɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɬɪɚɜɹɧɨɣ ɦɭɤɢ; ɧɚɤɨɩɥɟɧɢɹ ɢ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɨɞɚɱɢ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ; ɧɚɤɨɩɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɨɛɪɚɬɚ ɢ ɠɢɞɤɢɯ ɞɨɛɚɜɨɤ 

ɫ ɦɨɥɨɤɨɩɪɢёɦɧɵɦ ɛɚɤɨɦ; ɩɪɢёɦɚ ɤɨɪɦɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɚɤɨɩɥɟɧɢɹ, 

ɫɦɟɲɢɜɚɧɢɹ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɩɚɪɢɜɚɧɢɹ) ɢ ɜɵɝɪɭɡɤɢ ɝɨɬɨɜɨɣ 

ɤɨɪɦɨɫɦɟɫɢ. 

ɋɢɥɨɫ ɢɥɢ ɡɟɥɟɧɭɸ ɦɚɫɫɭ ɞɨɫɬɚɜɥɹɸɬ ɤ ɰɟɯɭ ɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɢ 

ɪɚɡɝɪɭɠɚɸɬ ɜ ɩɢɬɚɬɟɥɶ 1, ɨɬɤɭɞɚ ɦɚɫɫɚ ɩɨ ɬɪɚɧɫɩɨɪɬёɪɭ 16 ɱɟɪɟɡ ɞɨɡɚɬɨɪ 15 

ɩɨɞɚёɬɫɹ ɜ ɚɝɪɟɝɚɬ (ȺɉɄ-10Ⱥ) 17 ɞɥɹ ɞɨɢɡɦɟɥɶɱɟɧɢɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɷɬɨɬ 

ɚɝɪɟɝɚɬ ɬɪɚɧɫɩɨɪɬёɪɨɦ 18 ɩɨɞɚɸɬɫɹ ɤɨɪɧɟɩɥɨɞɵ ɢɡ ɡɚɜɚɥɶɧɨɣ ɹɦɵ 19. ɂɯ 

ɱɚɫɬɢɱɧɨ ɦɨɸɬ ɜ ɡɚɜɚɥɶɧɨɣ ɹɦɟ, ɚ ɨɤɨɧɱɚɬɟɥɶɧɨ - ɜ ɚɝɪɟɝɚɬɟ ȺɉɄ-IDA, ɱɬɨɛɵ 

ɡɚɝɪɹɡɧёɧɧɨɫɬɶ ɤɨɪɦɚ ɛɵɥɚ ɧɟ ɛɨɥɟɟ 1,2%. ɂɡɦɟɥɶɱёɧɧɵɟ ɤɨɪɦɚ ɩɨɞɚɸɬɫɹ ɧɚ 

ɥɢɧɢɸ ɫɛɨɪɚ ɤɨɪɦɨɜ 9 ɢ 7. ɋɸɞɚ ɠɟ ɱɟɪɟɡ ɞɨɡɚɬɨɪɵ 12 ɢ 13 ɢɡ ɛɭɧɤɟɪɨɜ 2 ɢ 3 

ɩɨ ɤɨɧɜɟɣɟɪɚɦ 11 ɢ 14 ɩɨɫɬɭɩɚɸɬ ɬɪɚɜɹɧɚɹ ɦɭɤɚ ɢ ɤɨɧɰɟɧɬɪɚɬɵ. Ʉɚɪɬɨɮɟɥɶ 

ɢɡ ɡɚɜɚɥɶɧɵɯ ɹɦ 20 ɬɪɚɧɫɩɨɪɬёɪɚɦɢ 8 ɩɨɞɚёɬɫɹ ɜ ɚɝɪɟɝɚɬ (ȺɁɄ-3) 10, ɝɞɟ 

ɨɱɢɳɚɟɬɫɹ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ, ɦɨɟɬɫɹ, ɡɚɩɚɪɢɜɚɟɬɫɹ, ɦɧёɬɫɹ ɢ ɡɚɬɟɦ 

ɜɵɝɪɭɠɚɟɬɫɹ ɧɚ ɥɢɧɢɸ ɫɛɨɪɚ. ɉɨɫɥɟ ɦɨɣɤɢ ɡɚɝɪɹɡɧёɧɧɨɫɬɶ ɤɚɪɬɨɮɟɥɹ ɧɟ 

ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 3%, ɚ ɪɚɫɯɨɞ ɩɨɞɵ ɧɚ 1 ɬ ɤɨɪɦɚ - 480 ɤɝ. 
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1 - ɩɢɬɚɬɟɥɶ ɡɟɥёɧɨɣ ɦɚɫɫɵ; 2 - ɛɭɧɤɟɪ-ɩɢɬɚɬɟɥɶ ɬɪɚɜɹɧɨɣ ɦɭɤɢ; 3 - ɛɭɧɤɟɪ ɫɭɯɢɯ 

ɤɨɪɦɨɜ; 4,9 - ɲɧɟɤɨɜɵɟ ɬɪɚɧɫɩɨɪɬёɪɵ; 5 - ɩɟɪɟɤɢɞɧɨɣ ɤɥɚɩɚɧ; 6 - ɫɦɟɫɢɬɟɥɶ (ɡɚɩɚɪɧɢɤ); 
7,8,16 - ɧɚɤɥɨɧɧɵɟ ɫɤɪɟɛɤɨɜɵɟ ɬɪɚɧɫɩɨɪɬёɪɵ; 10 - ɤɚɪɬɨɮɟɥɟɡɚɩɚɪɧɢɤ (ɚɝɪɟɝɚɬ ȺɁɄ-3); 
11,14 - ɲɧɟɤɨɜɵɟ ɤɨɧɜɟɣɟɪɵ; 12,13 - ɞɨɡɚɬɨɪɵ ɤɨɧɰɟɧɬɪɚɬɨɜ; 15 - ɞɨɡɚɬɨɪ ɫɬɟɛɟɥɶɱɚɬɵɯ 
ɤɨɪɦɨɜ; 17 - ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ; 18 - ɤɨɜɲɨɜɵɣ ɬɪɚɧɫɩɨɪɬёɪ; 19,20 - 
ɡɚɜɚɥɶɧɵɟ ɹɦɵ (ɤɨɪɦɨɩɪɢёɦɧɢɤɢ) 

Ɋɢɫɭɧɨɤ 1.1 - Ɋɚɡɦɟɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɪɦɨɰɟɯɚ Ʉɋ-24 
 

Ɉɬɞɨɡɢɪɨɜɚɧɧɵɟ ɢ ɫɨɛɪɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɨɜ ɫ ɥɢɧɢɢ ɫɛɨɪɚ 9 ɢ 7 

ɩɨɞɚɸɬɫɹ ɧɚ ɲɧɟɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬёɪ 4 ɱɟɪɟɡ ɩɟɪɟɤɢɞɧɨɣ ɤɥɚɩɚɧ 5 ɢ ɜ 

ɨɩɪɟɞɟɥёɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɦɟɫɢɬɟɥɹɦ 6, ɝɞɟ 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɫɦɟɲɢɜɚɸɬɫɹ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɟɩɥɨɜɨɣ 

ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ ɢɥɢ ɭɜɥɚɠɧɟɧɢɸ ɜɨɞɨɣ). ɋɸɞɚ ɠɟ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɨɛɪɚɬ. 

ɉɪɢɝɨɬɨɜɥɟɧɧɚɹ ɜ ɬɟɱɟɧɢɟ 15 - 20 ɦɢɧ ɤɨɪɦɨɜɚɹ ɫɦɟɫɶ ɢɡ ɫɦɟɫɢɬɟɥɹ 6 

ɫɤɪɟɛɤɨɜɵɦɢ ɬɪɚɧɫɩɨɪɬёɪɚɦɢ Ɍɋ-40Ɇ ɩɨɞɚёɬɫɹ ɜ ɤɨɪɦɨɪɚɡɞɚɸɳɢɟ ɫɪɟɞɫɬɜɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Ʉ.30 ɬ/ɱ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 140 - 

160 ɤȼɬ. Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ - 3 ɱɟɥ. ɜ ɫɦɟɧɭ. Ɉɫɧ. ɡɞɚɧɢɟ Ʉ. 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ (33 Б 18 ɦ). Ʉ ɧɟɦɭ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɪɢɦɵɤɚɟɬ 

ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɢ ɫɚɧɭɡɟɥ, ɫ ɞɪɭɝɨɣ - ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɩɢɬɚɬɟɥɟɣ, ɚ ɫ ɬɪɟɬɶɟɣ - ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɡɚɝɪɭɡɤɢ ɤɨɪɦɨɜ ɝɨɬɨɜɨɣ 

ɫɦɟɫɶɸ. ȼ ɡɞɚɧɢɢ Ʉ. ɢɦɟɸɬɫɹ ɫɥɟɞ, ɨɬɞɟɥɟɧɢɹ: ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, 

ɩɪɢёɦɚ ɡɟɥёɧɨɣ ɦɚɫɫɵ, ɩɪɢёɦɚ ɤɨɪɧɟɩɥɨɞɨɜ, ɜɵɝɪɭɡɤɢ ɝɨɬɨɜɵɯ ɤɨɪɦɨɜɵɯ 
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ɫɦɟɫɟɣ, ɨɬɫɬɨɹ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ, ɬɟɩɥɨɜɨɣ ɭɡɟɥ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ, ɩɭɥɶɬ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɥɚɛɨɪɚɬɨɪɢɹ ɚɧɚɥɢɡɚ ɤɨɪɦɨɜ. 

 

 
1- ɷɥɟɤɬɪɨɥɟɛɟɞɤɚ; 2 - ɤɨɜɲɨɜɵɣ ɩɨɝɪɭɡɱɢɤ ɤɨɪɦɨɜ; 3 - ɦɚɝɧɢɬɧɚɹ ɤɨɥɨɧɤɚ; 4 - 

ɞɪɨɛɢɥɤɚ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ; 5 - ɩɪɢёɦɧɵɣ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɦɨɥɨɞɚ; 6 - ɫɟɩɚɪɚɬɨɪ 
ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ; 7 - ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɤɨɪɦɨɰɟɯɚ; 8 - ɲɧɟɤɨɜɵɣ 
ɡɚɝɪɭɡɱɢɤ; 9 - ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 10 - ɩɪɨɞɭɜɨɱɧɵɣ ɤɨɬёɥ; 11 - ɡɚɩɚɪɧɢɤɢ-ɫɦɟɫɢɬɟɥɢ; 12 - 
ɮɟɤɚɥɶɧɵɣ ɧɚɫɨɫ; 13 - ɰɟɩɧɨɣ ɬɪɚɧɫɩɨɪɬёɪ; 14 - ɛɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ; /5 - ɰɟɧɬɪɨɛɟɠɧɵɣ 
ɧɚɫɨɫ; 16 - ɬɟɥɟɠɤɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɪɢɦɟɫɟɣ. 

Ɋɢɫɭɧɨɤ 1.2 - ɋɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɉɈ-150 

ɇɚ ɨɬɤɨɪɦɨɱɧɵɯ ɫɜɢɧɨɮɟɪɦɚɯ ɢ ɤɨɦɩɥɟɤɫɚɯ ɧɚ 12 - 24 ɬɵɫ. ɫɜɢɧɟɣ 

ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɉɈ-150 (ɪɢɫɭɧɨɤ 1,.2), 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ ɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ. Ɉɬɞɟɥɶɧɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɝɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɮɟɪɦɚɯ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ. Ɇɚɲɢɧɵ ɷɬɨɝɨ ɤɨɦɩɥɟɤɬɚ 

ɨɛɴɟɞɢɧɟɧɵ ɜ ɫɟɦɶ ɩɨɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ: ɩɪɢёɦɚ, ɧɚɤɨɩɥɟɧɢɹ, 

ɨɱɢɫɬɤɢ ɨɬ ɪɚɡɥɨɠɟɧɢɹ ɬɹɠёɥɵɯ ɩɪɢɦɟɫɟɣ ɢ ɢɡɦɟɥɶɱɟɧɢɹ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ; 

ɨɱɢɫɬɤɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ ɨɬ ɞɥɢɧɧɨɜɨɥɨɤɧɢɫɬɵɯ, ɩɥёɧɨɱɧɵɯ ɢ ɞɪ. 

ɜɤɥɸɱɟɧɢɣ ɢ ɩɨɞɚɱɢ ɢɯ ɜ ɡɚɩɚɪɧɢɤɢ ɫɦɟɫɢɬɟɥɢ; ɡɚɩɚɪɢɜɚɧɢɹ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ 

ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ ɢ ɩɨɞɚɱɢ ɢɯ ɜ ɩɪɨɞɭɜɨɱɧɵɣ ɤɨɬёɥ; ɧɚɤɨɩɥɟɧɢɹ ɢ 

ɨɯɥɚɠɞɟɧɢɹ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ; ɩɪɢёɦɚ, ɯɪɚɧɟɧɢɹ ɢ ɜɜɨɞɚ ɜ ɫɨɫɬɚɜ ɤɨɪɦɨɜɨɣ 

ɫɦɟɫɢ ɫɵɜɨɪɨɬɤɢ, ɨɛɪɚɬɚ ɢ ɩɚɯɬɵ; ɩɪɢёɦɚ ɢ ɩɨɞɚɱɢ ɜ ɫɦɟɫɢɬɟɥɢ 

ɤɨɧɰɟɧɬɪɚɬɨɜ, ɬɪɚɜɹɧɨɣ ɦɭɤɢ ɢ ɞɪ. ɫɭɯɢɯ ɞɨɛɚɜɨɤ; ɫɦɟɲɢɜɚɧɢɹ 

ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɯ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ ɫ ɠɢɞɤɢɦɢ ɞɨɛɚɜɤɚɦɢ ɢ ɤɨɦɛɢɤɨɪɦɚɦɢ ɢ 
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ɜɵɞɚɱɢ ɝɨɬɨɜɨɣ ɤɨɪɦɨɫɦɟɫɢ ɜ ɛɭɧɤɟɪɚ-ɧɚɤɨɩɢɬɟɥɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

ɫɚɦɨɫɜɚɥɶɧɵɦ ɚɜɬɨ ɬɪɚɧɫɩɨɪɬɨɦ ɩɢɳɟɜɵɯ ɨɬɯɨɞɵ ɞɨɫɬɚɜɥɹɸɬ ɜ ɤɨɪɦɨɰɟɯɚ ɦ 

ɢ ɡɚɝɪɭɠɚɸɬ ɜ ɩɪɢёɦɧɵɟ ɡɚɜɚɥɶɧɵɟ ɹɦɵ. ɂɡ ɹɦ ɩɢɳɟɜɵɟ ɨɬɯɨɞɵ ɤɨɜɲɨɜɵɦ 

ɩɨɝɪɭɡɱɢɤɨɦ 2, ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɨ ɜɵɫɨɬɟ ɷɥɟɤɬɪɨɥɟɛёɞɤɨɣ 1 ɱɟɪɟɡ ɦɚɝɧɢɬɧɵɟ 

ɤɨɥɨɧɤɢ 3, ɞɨɫɬɚɜɥɹɸɬ ɜ ɞɪɨɛɢɥɤɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ 4. ɂɡɦɟɥɶɱёɧɧɵɟ 

ɩɢɳɟɜɵɟ ɨɬɯɨɞɵ ɢɡ ɞɪɨɛɢɥɨɤ ɫɚɦɨɬёɤɨɦ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɦɨɩɪɢёɦɧɢɤ, 

ɨɬɤɭɞɚ ɤɨɜɲɨɜɵɦɢ ɩɨɝɪɭɡɱɢɤɚɦɢ ɉɄɄ-20 ɢɯ ɩɨɞɚɸɬ ɜ ɫɟɩɚɪɚɬɨɪ 6; ɠɢɞɤɚɹ 

ɱɚɫɬɶ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ ɫɟɩɚɪɢɪɭɟɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ, ɚ ɞɥɢɧɧɨɜɨɥɨɤɧɢɫɬɵɟ 

ɩɪɢɦɟɫɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɟɥɟɠɤɭ 16. ɂɡɦɟɥɶɱёɧɧɵɟ ɢ ɨɱɢɳɟɧɧɵɟ ɨɬ 

ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ ɩɢɳɟɜɵɟ ɨɬɯɨɞɵ ɲɧɟɤɨɜɵɦ ɡɚɝɪɭɡɱɢɤɨɦ 8 ɩɨɞɚɸɬ ɜ 

ɡɚɩɚɪɧɢɤɢ-ɫɦɟɫɢɬɟɥɢ 11. Ɍɚɦ ɢɯ ɫɬɟɪɢɥɢɡɭɸɬ ɨɫɬɪɵɦ ɩɚɪɨɦ ɜ ɬɟɱɟɧɢɟ 1,5 ɱ 

ɩɪɢ ɬɟɦɩ-ɪɟ ɧɟ ɦɟɧɟɟ 100 °ɋ, ɩɨɫɥɟ ɱɟɝɨ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢ 

ɤɨɪɦɨɩɪɨɜɨɞ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɬɚɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɚɪɚ, ɚ ɡɚɬɟɦ ɜɚɤɭɭɦɚ ɨɧɢ 

ɩɨɫɬɭɩɚɸɬ ɜ ɩɪɨɞɭɜɨɱɧɵɣ ɤɨɬёɥ 10, ɚ ɨɬɬɭɞɚ - ɜ ɛɭɧɤɟɪɚ-ɧɚɤɨɩɢɬɟɥɢ 14. ɂɡ 

ɧɢɯ ɤɨɪɦɨɜɚɹ ɦɚɫɫɚ ɩɨ ɤɨɪɦɨɩɪɨɜɨɞɭ ɩɨɩɚɞɚɟɬ ɜ ɮɟɤɚɥɶɧɵɟ ɧɚɫɨɫɵ 12, 

ɤɨɬɨɪɵɟ ɩɟɪɟɤɚɱɢɜɚɸɬ ɟё ɱɟɪɟɡ ɬɪɭɛɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 9 ɢ ɜɨɡɜɪɚɳɚɸɬ ɜ 

ɬɟ ɠɟ ɛɭɧɤɟɪɚ-ɧɚɤɨɩɢɬɟɥɢ. ȼ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɬɟɦɩɟɪɚɬɭɪɚ ɩɢɳɟɜɵɯ 

ɨɬɯɨɞɨɜ ɫɧɢɠɚɟɬɫɹ ɞɨ 70° ɋ. ɂɡ ɛɭɧɤɟɪɨɜ-ɧɚɤɨɩɢɬɟɥɟɣ ɨɯɥɚɠɞёɧɧɵɟ 

ɩɢɳɟɜɵɟ ɨɬɯɨɞɵ ɫɚɦɨɬёɤɨɦ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɫɬɭɩɚɸɬ ɜ 

ɡɚɩɚɪɧɢɤɢ-ɫɦɟɫɢɬɟɥɢ, ɤɭɞɚ ɢɡ ɩɪɢёɦɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 5 ɰɟɧɬɪɨɛɟɠɧɵɦ 

ɧɚɫɨɫɨɦ 15 ɩɨɞɚɸɬɫɹ ɠɢɞɤɢɟ ɞɨɛɚɜɤɢ, ɚ ɬɚɤɠɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɩɨ 

ɬɪɚɧɫɩɨɪɬёɪɭ 13. ɉɨɫɥɟ ɫɦɟɲɢɜɚɧɢɹ ɝɨɬɨɜɚɹ ɤɨɪɦɨɫɦɟɫɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɜɚɤɭɭɦɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɨɞɭɜɨɱɧɵɟ ɤɨɬɥɵ. Ɉɱɟɪёɞɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɩɚɪɧɢɤɨɜ-

ɫɦɟɫɢɬɟɥɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ 7 ɩɨ ɝɪɚɮɢɤɭ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ 80% ɞɨ 20 

ɬ/ɱ. ɋɭɦɦɚɪɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɡɚɩɚɪɧɢɤɨɜ 30 ɦ3. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 201 ɤȼɬ. Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 2 ɱɟɥ. (ɨɫɧɨɜɧɵɟ 

ɪɚɛɨɱɢɟ) ɢ 3 ɱɟɥ. (ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ). Ʉɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɉɈ-150 

ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɡɞɚɧɢɢ ɤɨɪɦɨɰɟɯɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤɪɨɦɟ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɦɟɳɟɧɢɟ ɬɪɟɯ ёɦɤɨɫɬɟɣ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɢёɦɚ ɢ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ 3 - 5-ɫɭɬɨɱɧɨɝɨ ɡɚɩɚɫɚ 

ɢɫɯɨɞɧɵɯ ɤɨɪɦɨɜ (ɩɢɳɟɜɵɯ ɨɬɯɨɞɵ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɤɨɪɦɚ, ɫɵɜɨɪɨɬɤɚ, 

ɨɛɪɚɬ), ɚ ɬɚɤɠɟ ɫɚɧɭɡɟɥ. 

 

1.2 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɚɬɨɪɨɜ 

Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɫɬɪɨɝɨ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɨɡɢɪɨɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, Ɉɞɧɚɤɨ, ɜɫɟ ɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ 

ɨɛɳɟɩɪɢɧɹɬɨ ɩɨɞɪɚɡɞɟɥɹɬɶ: 

 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

 ɩɨ ɩɪɢɧɰɢɩɭ ɪɚɛɨɬɵ (ɫɩɨɫɨɛɭ ɞɨɡɢɪɨɜɚɧɢɹ); 

 ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɪɢɡɧɚɤɚɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨɡɚɬɨɪɵ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

 ɞɢɫɤɪɟɬɧɨɝɨ (ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ) ɞɟɣɫɬɜɢɹ; 

 ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɩɢɬɚɬɟɥɢ); 

 ɧɟɩɪɟɪɵɜɧɨ-ɰɢɤɥɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɉɨ ɩɪɢɧɰɢɩɭ ɪɚɛɨɬɵ (ɫɩɨɫɨɛɭ ɞɨɡɢɪɨɜɚɧɢɹ) ɢɯ ɞɟɥɹɬ ɧɚ ɭɫɬɪɨɣɫɬɜɚ 

ɜɟɫɨɜɨɝɨ ɢ ɨɛɴёɦɧɨɝɨ ɬɢɩɨɜ. ɂɧɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɨɫɨɛ ɞɨɡɢɪɨɜɚɧɢɹ ɫ 

ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɡɚɞɚɧɧɨɦɭ ɩɚɪɚɦɟɬɪɭ, ɤɨɬɨɪɵɣ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɟɪɜɵɯ ɞɜɭɯ ɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ. ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɨɛɭɫɥɨɜɥɟɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɦɧɨɝɨɨɛɪɚɡɢɟɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɡɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤɨɜɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɝɭɬ ɛɵɬɶ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɟɳɟɫɬɜ ɜ ɪɟɚɤɰɢɨɧɧɨɦ ɨɛɴёɦɟ ɚɩɩɚɪɚɬɚ, ɬɟɦɩɟɪɚɬɭɪɚ, 

ɞɚɜɥɟɧɢɟ ɢ ɬ.ɞ. 

Ⱦɨɡɢɪɨɜɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɪɟɚɥɢɡɭɸɳɢɟ ɨɛɴёɦɧɵɣ ɫɩɨɫɨɛ, ɮɨɪɦɢɪɭɸɬ 

ɞɨɡɭ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴёɦɚ ɢɥɢ ɩɨɞɚɸɬ ɦɚɬɟɪɢɚɥ ɧɟɩɪɟɪɵɜɧɵɦ 

ɩɨɬɨɤɨɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɛɭɧɤɟɪ, 

ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɩɪɨɢɡɜɨɞɹɳɢɣ ɨɬɦɟɪɢɜɚɧɢɟ, ɩɪɢɛɨɪɵ ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ 

ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɪɰɢɢ. 
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ɉɪɢ ɨɛɴɟɦɧɨɦ ɞɨɡɢɪɨɜɚɧɢɢ ɤɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɚ ɨɛɵɱɧɨ 

ɡɚɬɪɭɞɧёɧ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ (ɹɜɥɟɧɢɟ 

ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɢ, ɭɩɥɨɬɧɟɧɢɟ, ɫɥёɠɢɜɚɧɢɟ ɢ ɬ.ɞ.), ɱɬɨ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ 

ɩɪɢɱɢɧɨɣ ɜɟɫɶɦɚ ɛɨɥɶɲɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ 

ɨɛɴёɦɧɵɯ ɞɨɡɚɬɨɪɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɩɢɬɚɬɟɥɟɣ) - ɞɨɫɬɚɬɨɱɧɨ 

ɪɚɜɧɨɦɟɪɧɚɹ ɩɨɞɚɱɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ɉɛɴёɦɧɵɟ ɞɨɡɚɬɨɪɵ ɞɢɫɤɪɟɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɦɟɸɬ ɦɟɧɶɲɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ ɤɨɧɤɭɪɟɧɰɢɸ ɜɟɫɨɜɵɦ, 

ɧɚɩɪɢɦɟɪ, ɩɪɢ ɞɨɡɢɪɨɜɚɧɢɢ ɯɨɪɨɲɨ ɫɵɩɭɱɢɯ, ɠɢɞɤɢɯ ɢ ɩɚɫɬɨɨɛɪɚɡɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɦɟɪɧɵɟ ɫɨɫɭɞɵ, ɤɨɬɨɪɵɟ ɰɢɤɥɢɱɟɫɤɢ ɡɚɝɪɭɠɚɸɬɫɹ ɢɡ ɛɭɧɤɟɪɚ ɢ 

ɪɚɡɝɪɭɠɚɸɬɫɹ ɜ ɩɪɢёɦɧɭɸ ёɦɤɨɫɬɶ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɢɡɦɟɧɹɸɬ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɦɟɪɧɢɤɚ (ɜɪɟɦɹ 

ɰɢɤɥɚ) ɢɥɢ ɟɝɨ ɨɛɴёɦ. Ȼɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɪɧɢɤɨɜ ɫ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɨɛɴёɦɚ ɩɭɬёɦ ɢɡɦɟɧɟɧɢɹ ɢɯ ɪɚɡɦɟɪɨɜ. 

Ⱦɢɫɤɪɟɬɧɨɟ ɨɛɴɟɦɧɨɟ ɞɨɡɢɪɨɜɚɧɢɟ ɧɚɲɥɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 

ɞɨɡɢɪɨɜɨɱɧɨ-ɧɚɩɨɥɧɢɬɟɥɶɧɵɯ ɚɜɬɨɦɚɬɚɯ ɢ ɭɫɬɪɨɣɫɬɜɚɯ ɞɥɹ ɩɥɚɫɬɢɱɧɨ-

ɜɹɡɤɢɯ, ɩɚɫɬɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜ ɦɹɫɧɨɣ, ɤɨɧɫɟɪɜɧɨɣ, ɯɥɟɛɨɩɟɤɚɪɧɨɣ. Ɍ.ɤ. 

ɠɢɞɤɚɹ ɮɚɡɚ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɦɚɬɟɪɢɚɥɟ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɢɡɦɟɧɟɧɢɸ ɟɝɨ 

ɩɥɨɬɧɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɨɛɴёɦɧɵɯ ɞɨɡɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɥɨɯɨ 

ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚɜɢɫɹɬ ɨɬ ɤɨɥɟɛɚɧɢɣ ɟɝɨ ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜ ɪɚɛɨɱɟɦ 

ɨɪɝɚɧɟ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɫɨɞɟɪɠɚɧɢɹ ɜ ɧёɦ ɜɥɚɝɢ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɮɨɪɦɵ ɱɚɫɬɢɰ, 

ɩɥɨɬɧɨɫɬɢ ɢɯ ɭɤɥɚɞɤɢ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫ 

ɦɢɧɢɦɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɭɸ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɢ ɫɤɨɪɨɫɬɶ ɧɚɩɨɥɧɟɧɢɹ ɦɟɪɧɨɣ ɤɚɦɟɪɵ. ɉɪɢ ɷɬɨɦ ɞɥɹ 

ɤɚɠɞɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɢɪɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɪɚɡɥɢɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ʉɚɤ 
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ɩɪɚɜɢɥɨ, ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɤɚɠɞɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɚɬɨɪɚ ɧɚ ɩɪɚɤɬɢɤɟ. 

ɉɪɢɦɟɧɟɧɢɟ ɨɛɴёɦɧɨɝɨ ɫɩɨɫɨɛɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ ɩɪɨɰɟɫɫ 

ɞɨɡɢɪɨɜɚɧɢɹ, ɨɞɧɚɤɨ ɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɩɪɢ 

ɞɨɡɢɪɨɜɚɧɢɢ ɩɥɨɯɨ ɫɵɩɭɱɢɯ ɢ ɭɩɪɭɝɨ-ɜɹɡɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɦɚɥɵɦɢ ɩɨɪɰɢɹɦɢ, 

ɱɬɨ ɜ ɪɹɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ. ɗɬɨɬ 

ɫɩɨɫɨɛ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɧɟɞɨɪɨɝɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɴɟɦɧɵɯ ɞɨɡɚɬɨɪɨɜ ɧɚ ɩɨɪɹɞɨɤ 

ɜɵɲɟ, ɱɟɦ ɜɟɫɨɜɵɯ, ɚ ɬɚɤɠɟ ɢ ɬɨ, ɱɬɨ ɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɞɟɠɧɨɫɬɶɸ ɢ 

ɭɞɨɛɫɬɜɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Вɟɫɨɜɨɣ ɫɩɨɫɨɛ ɞɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɵɦ, ɱɟɦ ɨɛɴёɦɧɵɣ, 

ɩɨɫɤɨɥɶɤɭ ɩɨɪɰɢɢ ɦɚɬɟɪɢɚɥɚ ɮɨɪɦɢɪɭɸɬɫɹ ɩɨ ɦɚɫɫɟ. ȼ ɭɫɬɪɨɣɫɬɜɚɯ, 

ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɬɨɬ ɫɩɨɫɨɛ, ɩɪɨɰɟɫɫ ɞɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ ɷɬɚɩɨɜ: 

ɜɨɡɞɟɣɫɬɜɢɟ ɜɡɜɟɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ; 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɬɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ; ɪɟɝɢɫɬɪɚɰɢɹ 

ɡɧɚɱɟɧɢɹ. 

ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɧɟɦɵɫɥɢɦɚ 

ɛɟɡ ɯɨɪɨɲɨ ɧɚɥɚɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɱɟɬɚ ɦɚɫɫɵ ɩɪɨɞɭɤɰɢɢ ɧɚ ɜɫɟɯ 

ɫɬɚɞɢɹɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ - ɨɬ ɩɪɢёɦɤɢ ɞɨ ɜɵɩɭɫɤɚ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɞɭɤɬɨɜ, ɨɛɨɝɚɳɟɧɧɵɯ 

ɜɢɬɚɦɢɧɚɦɢ, ɦɢɧɟɪɚɥɶɧɵɦɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢ-ɚɤɬɢɜɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. 

ȼɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɜɟɫɨɜɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ, ɩɥɸɫ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ, ɞɚɟɬ ɩɪɟɞɩɨɫɵɥɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɥɨɠɧɵɯ ɫɦɟɫɟɣ, ɫɬɚɛɢɥɶɧɨɫɬɶ 

ɩɨɬɨɤɨɜ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɟɣ 

ɚɩɩɚɪɚɬɭɪɨɣ ɜ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɩɪɨɩɨɪɰɢɢ. Ɉɞɧɚɤɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɟɫɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɭɟɬ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɧɚɞɥɟɠɚɳɟɝɨ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɪɢɡɧɚɤɚɦ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɨɛɲɢɪɧɨɣ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: ɩɨ ɬɢɩɭ ɩɪɢɜɨɞɚ; ɩɨ 
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ɪɚɫɩɨɥɨɠɟɧɢɸ ɦɟɪɧɵɯ ёɦɤɨɫɬɟɣ; ɩɨ ɜɢɞɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ; ɩɨ ɢɯ 

ɬɢɩɭ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɞɨɦɢɧɢɪɭɸɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɜɢɞɭ ɢ 

ɬɢɩɭ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɚ ɢɦɟɧɧɨ: 

 ɛɟɡ ɞɜɢɠɭɳɟɝɨɫɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ (ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ); 

 ɫ ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ (ɥɟɧɬɨɱɧɵɟ, ɩɥɚɫɬɢɧɱɚɬɵɟ); 

 ɫ ɜɪɚɳɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ (ɲɥɸɡɨɜɵɟ, ɥɨɩɚɫɬɧɵɟ, ɱɟɪɜɹɱɧɵɟ, ɬɚɪɟɥɶɱɚɬɵɟ, 

ɞɢɫɤɨɜɵɟ, ɪɨɬɨɪɧɵɟ, ɬɪɭɛɱɚɬɵɟ); 

 ɫ ɤɨɥɟɛɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ (ɜɢɛɪɚɰɢɨɧɧɵɟ). 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɩɪɨɫɬɵɯ ɢ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɞɨɡɢɪɨɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ, ɬ.ɟ. 

ɩɢɬɚɬɟɥɟɣ (ɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɞɨɡɚɬɨɪɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɬɢɩɚ 

ɭɩɨɦɢɧɚɥɨɫɶ ɜɵɲɟ). Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, ɩɢɬɚɬɟɥɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 

ɩɨɞɚɱɢ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɩɢɬɚɬɟɥɟɣ ɦɨɝɭɬ ɛɵɬɶ ɫɚɦɵɦɢ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ: 

ɬɪɚɧɫɩɨɪɬɟɪɧɵɟ, ɫɩɢɪɚɥɶɧɵɟ ɢ ɲɧɟɤɨɜɵɟ, ɥɨɬɤɨɜɵɟ, ɬɚɪɟɥɶɱɚɬɵɟ, 

ɛɚɪɚɛɚɧɧɵɟ (ɪɨɬɚɰɢɨɧɧɵɟ), ɬɚɪɟɥɶɱɚɬɵɟ, ɜɢɛɪɚɰɢɨɧɧɵɟ, ɚɷɪɚɰɢɨɧɧɵɟ. 

ɇɚ ɪɢɫ. 1.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɩɢɪɚɥɶɧɨɝɨ ɞɨɡɚɬɨɪɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ ɫɥɟɞɭɸɳɢɟ. ɉɪɢ ɜɪɚɳɟɧɢɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɩɢɪɚɥɢ 3, ɦɚɬɟɪɢɚɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɛɭɧɤɟɪɟ 1 ɞɨɡɚɬɨɪɚ, 

ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɟɟ ɜɢɬɤɚɦɢ ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɜɵɯɨɞɧɨɦɭ ɨɬɜɟɪɫɬɢɸ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɚɬɪɭɛɤɚ 2. ɋɬɚɛɢɥɶɧɚɹ ɪɚɛɨɬɚ ɞɨɡɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɡɚɡɨɪɨɦ ɨɬ 2 ɞɨ 3 ɦɦ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɫɩɢɪɚɥɢ ɢ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɩɚɬɪɭɛɤɨɦ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɜɨɞɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚɞ ɫɩɢɪɚɥɶɸ, ɩɪɢ 

ɞɨɡɢɪɨɜɚɧɢɢ ɩɥɨɯɨɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚɩɪɢɦɟɪ, ɤɪɚɯɦɚɥɚ, ɫɨɞɵ ɢ ɬ.ɩ.), 

ɛɭɧɤɟɪɭ ɞɨɡɚɬɨɪɚ ɫɨɨɛɳɚɟɬɫɹ ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɲɤɢɜ 

ɞɜɢɝɚɬɟɥɹ 5 ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɚɧɨɜɥɟɧ ɷɤɫɰɟɧɬɪɢɤ 7. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɣ ɝɪɭɡ ɜɵɡɵɜɚɟɬ ɤɨɥɟɛɚɧɢɹ ɛɭɧɤɟɪɚ ɞɨɡɚɬɨɪɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɪɭɠɢɧɧɵɯ ɨɩɨɪɚɯ 4. 

 



17 

 
1 - ɛɭɧɤɟɪ; 2 - ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɚɬɪɭɛɨɤ; 3 - ɫɩɢɪɚɥɶ; 4 - ɩɪɭɠɢɧɧɵɟ ɨɩɨɪɵ;  
5 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 6 - ɪɟɦɟɧɧɚɹ ɩɟɪɟɞɚɱɚ; 7 - ɷɤɫɰɟɧɬɪɢɤ. 

Ɋɢɫɭɧɨɤ 1.3 - ɋɩɢɪɚɥɶɧɵɣ ɞɨɡɚɬɨɪ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɛɤɨɫɬɶ ɫɩɢɪɚɥɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɜɚɬɶ 

ɦɚɬɟɪɢɚɥ ɩɨ ɤɪɢɜɨɥɢɧɟɣɧɨɦɭ ɤɚɧɚɥɭ. Ⱦɥɹ ɷɬɨɝɨ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦɭ ɩɚɬɪɭɛɤɭ 

2 ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɝɢɛɤɢɣ ɲɥɚɧɝ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɥɢɧɚ ɫɩɢɪɚɥɢ. 

ɇɚ ɪɢɫ.1.4 ɢɡɨɛɪɚɠɟɧ ɛɚɪɚɛɚɧɧɵɣ ɩɢɬɚɬɟɥɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ 1, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɜɪɚɳɚɟɬɫɹ ɛɚɪɚɛɚɧ 2 ɫ 

ɥɨɩɚɫɬɹɦɢ 3. Ɇɟɠɥɨɩɚɫɬɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɨɱɟɪɟɞɧɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 

ɛɭɧɤɟɪɨɦ ɩɢɬɚɬɟɥɹ ɢ ɜɵɯɨɞɧɵɦ ɩɚɬɪɭɛɤɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɚɬɟɪɢɚɥ ɜ 

ɧɭɠɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɟɪɟɦɟɳɚɟɬɫɹ ɢɡ ɛɭɧɤɟɪɚ ɜ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɚɩɩɚɪɚɬɚ ɢɥɢ 

ɦɚɲɢɧɵ. Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɤɥɨɧɧɵɯ ɤ ɚɞɝɟɡɢɢ ɜ 

ɄɟɦɌɂɉɉɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɥɨɩɚɫɬɟɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɢɬɶ ɧɚɥɢɩɚɧɢɟ ɧɚ ɧɢɯ ɦɚɬɟɪɢɚɥɚ. Ɉɧɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɝɢɛɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɢ ɢɦɟɸɬ ɩɪɨɞɨɥɶɧɭɸ ɩɪɨɪɟɡɶ. 

Ɍɚɪɟɥɶɱɚɬɵɣ ɩɢɬɚɬɟɥɶ (ɪɢɫ 1.5) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɞɥɟɧɧɨ 

ɜɪɚɳɚɸɳɢɣɫɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɞɢɫɤ (ɬɚɪɟɥɤɭ) 1, 

ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨɞ ɛɭɧɤɟɪɨɦ 5 ɧɚ ɦɚɫɫɢɜɧɨɣ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ 

ɨɩɨɪɟ. Ɇɚɬɟɪɢɚɥ ɩɨɩɚɞɚɟɬ ɧɚ ɜɪɚɳɚɸɳɭɸɫɹ ɬɚɪɟɥɤɭ ɱɟɪɟɡ ɦɚɧɠɟɬɭ 4 ɢ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɧɟɣ ɜ ɜɢɞɟ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɩɨɞ ɭɝɥɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 

ɨɬɤɨɫɚ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɬɚɪɟɥɤɢ ɦɚɬɟɪɢɚɥ ɧɚɛɟɝɚɟɬ ɧɚ ɫɤɪɟɛɨɤ 2, ɫɤɨɥɶɡɢɬ ɩɨ 
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ɧɟɦɭ ɢ ɫɬɚɥɤɢɜɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɹɸɳɭɸ ɬɟɱɤɭ. ɉɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ 

ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ 

ɩɨɥɨɠɟɧɢɹ ɦɚɧɠɟɬɵ ɢɥɢ ɫɤɪɟɛɤɚ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɢɧɬɨɜ 3, ɚ 

ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɚɪɟɥɤɢ. 

  
1 - ɤɨɪɩɭɫ; 2 - ɛɚɪɚɧ; 3 - ɥɨɩɚɫɬɢ 
Ɋɢɫɭɧɨɤ 1.4 - Ȼɚɪɚɛɚɧɧɵɣ ɩɢɬɚɬɟɥɶ 

1 - ɬɚɪɟɥɤɚ; 2 - ɫɤɪɟɛɨɤ; 3 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 
ɜɢɧɬɵ; 4 - ɦɚɧɠɟɬɚ; 5 – ɛɭɧɤɟɪ 
Ɋɢɫɭɧɨɤ 1.5 - Ɍɚɪɟɥɶɱɚɬɵɣ ɩɢɬɚɬɟɥɶ  

 

ɇɚ ɪɢɫ. 1.6 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɫɬɢɧɱɚɬɵɣ ɩɢɬɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɩɨɞɫɬɚɜɥɟɧɧɵɣ ɩɨɞ ɛɭɧɤɟɪ. Ɋɚɛɨɱɢɣ ɨɪɝɚɧ 

ɩɢɬɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɩɥɚɫɬɢɧ 1, ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɢ ɩɪɢɤɪɟɩɥɟɧɧɵɯ 

ɤ ɡɜɟɧɶɹɦ ɞɜɭɯ ɰɟɩɟɣ, ɩɨɥɭɱɚɸɳɢɯ ɞɜɢɠɟɧɢɟ ɨɬ ɡɜɟɡɞɨɱɟɤ. ɉɥɚɫɬɢɧɱɚɬɚɹ 

ɥɟɧɬɚ ɞɜɢɠɟɬɫɹ ɩɨ ɩɨɞɞɟɪɠɢɜɚɸɳɢɦ ɪɨɥɢɤɚɦ 2, ɧɟ ɞɨɩɭɫɤɚɸɳɢɦ 

ɩɪɨɜɢɫɚɧɢɟ. ɉɥɚɫɬɢɧɱɚɬɵɣ ɩɢɬɚɬɟɥɶ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɨ ɫɜɨɢɦ 

ɫɜɨɣɫɬɜɚɦ ɦɚɬɟɪɢɚɥɚɯ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ: ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɬɟɪɢɚɥɚ, ɛɨɥɶɲɨɣ ɟɝɨ ɜɥɚɠɧɨɫɬɢ ɢ ɬ.ɞ. 

Ʌɟɧɬɨɱɧɵɣ ɩɢɬɚɬɟɥɶ (ɪɢɫ. 1.7) ɩɪɢɦɟɧɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ 

ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɧɟ ɩɪɢɝɨɞɟɧ ɞɥɹ ɚɞɝɟɡɢɨɧɧɵɯ. Ʉɚɤ ɢ 

ɩɥɚɫɬɢɧɱɚɬɵɣ ɨɧ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɬɪɚɧɫɩɨɪɬɟɪɧɵɯ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 

ɧɢɱɟɦ ɨɬ ɧɟɝɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ. Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɭɸ ɩɨɞɚɱɭ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɪɚɧɟɟ, ɡɚ ɫɱɟɬ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ 

ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɵ. 
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1 - ɩɥɚɫɬɢɧɵ; 2 - ɪɨɥɢɤɢ; 3 - ɛɭɧɤɟɪ;  
4 - ɡɚɬɜɨɪ 
Ɋɢɫɭɧɨɤ 1.6 - ɉɥɚɫɬɢɧɱɚɬɵɣ ɩɢɬɚɬɟɥɶ 

Ɋɢɫɭɧɨɤ 1.7 – Ʌɟɧɬɨɱɧɵɣ ɩɢɬɚɬɟɥɶ 

 

Ʌɨɬɤɨɜɵɟ ɩɢɬɚɬɟɥɢ ɫɥɭɠɚɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɩɨɞɚɱɢ ɤɭɫɤɨɜɵɯ, 

ɡɟɪɧɢɫɬɵɯ ɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɠɟɥɨɛ 

(ɥɨɬɨɤ), ɤɨɬɨɪɨɦɭ ɫɨɨɛɳɚɟɬɫɹ ɤɨɥɟɛɚɬɟɥɶɧɨɣ ɞɜɢɠɟɧɢɟ, ɱɬɨ ɜɵɡɵɜɚɟɬ 

ɩɫɟɜɞɨɨɠɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɟɝɨ ɩɨɞɜɢɠɧɨɫɬɶ. Ʉɨɥɟɛɚɧɢɹ 

ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ɉɪɢ ɛɨɥɶɲɨɣ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɣ ɥɨɬɤɨɜɵɟ ɩɢɬɚɬɟɥɢ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ 

ɜɢɛɪɚɰɢɨɧɧɵɦɢ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ ɩɨɞɚɜɚɬɶ ɦɚɬɟɪɢɚɥ ɞɚɠɟ ɩɨ ɜɨɫɯɨɞɹɳɟɣ 

ɬɪɚɟɤɬɨɪɢɢ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɩɢɬɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɜɢɧɬɨɜɨɣ ɠɟɥɨɛ, ɧɚɜɢɬɵɣ ɜɨɤɪɭɝ ɬɪɭɛɵ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ. ɗɬɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɥɭɱɚɟɬ ɫɥɨɠɧɨɟ ɤɨɥɟɛɚɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɢ ɜɞɨɥɶ ɧɟɟ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɱɬɨ ɢ ɡɚɫɬɚɜɥɹɟɬ 

ɦɚɬɟɪɢɚɥ ɞɜɢɝɚɬɶɫɹ ɩɨ ɜɨɫɯɨɞɹɳɟɣ ɜɢɧɬɨɜɨɣ ɬɪɚɟɤɬɨɪɢɢ. 

ȼɨɨɛɳɟ, ɤɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɧɚɢɛɨɥɶɲɢɟ ɬɪɭɞɧɨɫɬɢ ɜɨɡɧɢɤɚɸɬ 

ɩɪɢ ɞɨɡɢɪɨɜɚɧɢɢ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɫɨɛɟɧɧɨ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɢ 

ɩɵɥɟɜɢɞɧɵɯ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɳɢɯ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ ɢɥɢ 

ɢɦɟɸɳɢɯ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ. ɂɡɦɟɧɟɧɢɟ ɧɚɫɵɩɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ 

ɢɯ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢɡ ɛɭɧɤɟɪɚ ɤ ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ. ɉɪɨɛɥɟɦɚ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɩɥɨɯɨ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɚɤɬɭɚɥɶɧɚ 

ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 
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ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɜɵɲɟɥɟɠɚɳɢɯ ɫɥɨɟɜ ɢ ɫɧɢɠɟɧɢɹ ɫɢɥ ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ ɦɚɬɟɪɢɚɥɚ, 

ɡɚɜɢɫɹɳɢɯ ɨɬ ɟɝɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 

ɜɢɛɪɚɰɢɨɧɧɵɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɢɥɢ ɚɷɪɚɰɢɨɧɧɵɟ ɩɨɛɭɞɢɬɟɥɢ ɩɨɬɨɤɚ, ɚ ɬɚɤɠɟ 

ɞɪɭɝɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

ɋɤɪɟɛɤɨɜɵɣ ɞɨɡɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɛɭɧɤɟɪɚ 3 (ɪɢɫ. 1.8), ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɚɬɱɢɤɢ ɜɟɪɯɧɟɝɨ 2 ɢ ɧɢɠɧɟɝɨ 6 ɭɪɨɜɧɟɣ ɤɨɪɦɨɜ, ɫɟɬɤɚ 1 ɢ 

ɜɨɪɨɲɢɬɟɥɶ 4. ɉɨɞ ɜɵɝɪɭɡɧɵɦ ɨɤɧɨɦ ɛɭɧɤɟɪɚ, ɡɚ ɲɢɛɟɪɧɨɣ ɡɚɫɥɨɧɤɨɣ 18, 

ɡɚɤɪɟɩɥɟɧ ɤɨɠɭɯ 12, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧ ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɩɪɢɜɨɞɧɨɣ ɰɟɩɢ 11, ɤ ɤɨɬɨɪɨɣ ɤɪɟɩɹɬɫɹ ɫɤɪɟɛɤɢ 10 ɫ 

ɩɨɞɜɢɠɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ 9, ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɚɡɚɯ ɫɤɪɟɛɤɨɜ 

ɢ ɥɟɧɬɚ 13. 

ɉɨɞɜɢɠɧɵɟ ɩɥɚɫɬɢɧɵ ɢɦɟɸɬ ɜɵɫɬɭɩɵ, ɤɨɬɨɪɵɟ ɜɫɬɚɜɥɹɸɬɫɹ ɜ ɡɚɦɤɧɭɬɵɟ 

ɧɚɩɪɚɜɥɹɸɳɢɟ 14, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɤɚɯ ɤɨɠɭɯɚ. Ʉɚɠɞɚɹ 

ɡɚɦɤɧɭɬɚɹ ɧɚɩɪɚɜɥɹɸɳɚɹ ɜ ɡɨɧɟ ɡɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɩɨɞɜɢɠɧɨɣ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɤɪɟɛɤɨɜɨɦɭ ɬɪɚɧɫɩɨɪɬɟɪɭ ɢ ɫ ɪɚɫɲɢɪɟɧɧɨɣ ɜɯɨɞɧɨɣ 

ɱɚɫɬɶɸ ɫɟɤɰɢɢ 17, ɠɟɫɬɤɨ ɫɜɹɡɚɧɧɨɣ ɫ ɨɬɫɟɤɚɸɳɟɣ ɡɚɫɥɨɧɤɨɣ 15, ɚ ɱɟɪɟɡ ɨɤɧɨ 

ɢ ɫ ɩɨɥɡɭɧɨɦ 16. 

 

1 - ɫɟɬɤɚ; 2 - ɞɚɬɱɢɤ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ; 3 - ɛɭɧɤɟɪ; 4 - ɜɨɪɨɲɢɬɟɥɶ; 5 - ɞɢɫɬɚɧɰɢɨɧɧɵɣ 
ɭɤɚɡɚɬɟɥɶ ɩɨɥɨɠɟɧɢɣ; 6 - ɧɢɠɧɢɣ ɞɚɬɱɢɤ ɭɪɨɜɧɹ; 7 - ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ; 8 - ɪɵɱɚɝ; 
9 - ɩɨɞɜɢɠɧɵɟ ɩɥɚɫɬɢɧɵ; 10 - ɫɤɪɟɛɤɢ; 11 - ɩɪɢɜɨɞɧɚɹ ɰɟɩɶ; 12 - ɤɨɠɭɯ; 13 - ɥɟɧɬɚ; 14 -
ɡɚɦɤɧɭɬɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ; 15 - ɨɬɫɟɤɚɸɳɚɹ ɡɚɫɥɨɧɤɚ; 16 - ɩɨɥɡɭɧ; 17 - ɩɨɞɜɢɠɧɚɹ ɫɟɤɰɢɹ; 
18 - ɲɢɛɟɪɧɚɹ ɡɚɫɥɨɧɤɚ  

Ɋɢɫɭɧɨɤ 1.8 - ɋɯɟɦɚ ɫɤɪɟɛɤɨɜɨɝɨ ɞɨɡɚɬɨɪɚ 
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ɉɟɪɟɦɟɳɟɧɢɟ ɩɨɥɡɭɧɚ 16 ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɜɪɭɱɧɭɸ ɪɵɱɚɝɨɦ 8, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦ ɫ ɩɨɥɡɭɧɨɦ 

ɬɹɝɚɦɢ ɢ ɮɢɤɫɢɪɭɟɦɨɦ ɜ ɡɚɞɚɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ ɫɟɤɬɨɪɟ. ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ ɩɨɥɡɭɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 7 ɫ 

ɜɵɜɨɞɨɦ ɩɨɤɚɡɚɧɢɣ ɩɨɞɚɱɢ ɧɚ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɤɚɡɚɬɟɥɟ ɩɨɥɨɠɟɧɢɹ 5. 

Ⱦɨɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɛɭɧɤɟɪ 3 ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ 

ɝɨɪɥɨɜɢɧɭ ɩɨɞɚɸɬ ɤɨɦɛɢɤɨɪɦ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɫɟɢɜɚɧɢɟ ɟɝɨ ɱɟɪɟɡ 

ɫɟɬɤɭ 1 . Ɂɚɝɪɭɡɤɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

2, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25 ɫɦ ɨɬ ɜɟɪɯɧɟɝɨ ɤɪɚɹ ɛɭɧɤɟɪɚ. 

ȼ ɧɭɠɧɨɟ ɜɪɟɦɹ ɨɬɤɪɵɜɚɸɬ ɡɚɫɥɨɧɤɭ 18, ɜɤɥɸɱɚɸɬ ɜɨɪɨɲɢɥɤɭ 4, ɫɤɪɟɛɤɨɜɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɤɨɦɛɢɤɨɪɦ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɫɤɪɟɛɤɚɦɢ ɢ 

ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɵɞɚɱɭ. 

Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɩɨɞɚɱɢ ɨɩɟɪɚɬɨɪ ɮɢɤɫɢɪɭɟɬ ɪɵɱɚɝ 8 ɧɚ ɫɟɤɬɨɪɟ ɜ ɡɚɞɚɧɧɨɦ 

ɩɨɥɨɠɟɧɢɢ ɢ ɱɟɪɟɡ ɬɹɝɢ ɩɟɪɟɦɟɳɚɟɬ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨɥɡɭɧ 16, ɚ 

ɜɦɟɫɬɟ ɫ ɧɢɦ ɩɨɞɜɢɠɧɭɸ ɫɟɤɰɢɸ 17 ɡɚɦɤɧɭɬɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ 14 ɢ 

ɨɬɫɟɤɚɸɳɭɸ ɡɚɫɥɨɧɤɭ 15. ɉɨɞɜɢɠɧɵɟ ɩɥɚɫɬɢɧɵ 9 ɫɤɪɟɛɤɨɜ 10 ɜ ɡɨɧɟ 

ɡɚɝɪɭɡɤɢ ɫɜɨɢɦɢ ɜɵɫɬɭɩɚɦɢ ɜɯɨɞɹɬ ɜ ɪɚɫɲɢɪɟɧɧɭɸ ɱɚɫɬɶ ɩɨɞɜɢɠɧɨɣ ɫɟɤɰɢɢ 

ɢ ɢɡɦɟɧɹɸɬ ɨɛɳɭɸ ɜɵɫɨɬɭ ɫɤɪɟɛɤɨɜ. ɂɡɥɢɲɤɢ ɤɨɪɦɚ ɧɚɞ ɫɤɪɟɛɤɚɦɢ 

ɫɱɢɳɚɸɬɫɹ ɨɬɫɟɤɚɸɳɟɣ ɡɚɫɥɨɧɤɨɣ 15. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɞɜɢɠɟɧɢɢ ɜɵɫɬɭɩɵ 

ɩɨɞɜɢɠɧɵɯ ɥɨɩɚɬɨɤ ɧɚɯɨɞɹɬ ɧɚ ɧɚɤɥɨɧɧɭɸ ɱɚɫɬɶ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ 

ɫɤɪɟɛɤɢ ɩɪɢɧɢɦɚɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɵɫɨɬɭ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɩɟɪɟɜɚɥɢɜɚɧɢɟ 

ɤɨɪɦɚ ɱɟɪɟɡ ɫɤɪɟɛɤɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɟɪɚ. ȼɪɟɦɹ ɜɵɞɚɱɢ 

ɤɨɦɛɢɤɨɪɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 

ɩɪɨɝɪɚɦɦɧɨɦ ɪɟɥɟ ɜɪɟɦɟɧɢ. 

Ⱦɨɡɚɬɨɪ «ɒɧɟɤ ɜ ɲɧɟɤɟ» (ɪɢɫ. 1.9) ɫɨɫɬɨɢɬ ɢɡ ɛɭɧɤɟɪɚ 8 ɫ ɨɬɫɟɤɚɸɳɟɣ 

ɡɚɫɥɨɧɤɨɣ 7 ɢ ɪɚɡɞɚɸɳɢɦ ɲɧɟɤɨɦ 3, ɡɚɝɪɭɡɨɱɧɚɹ ɢ ɜɵɝɪɭɡɧɚɹ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ 

ɫɨɟɞɢɧɟɧɵ ɤɚɧɚɥɨɦ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɲɧɟɤ 4. ȼɵɝɪɭɡɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɚɡɞɚɸɳɟɝɨ ɲɧɟɤɚ ɩɟɪɟɤɪɵɬɨ ɡɚɫɥɨɧɤɨɣ 5. 
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1 - ɪɚɦɚ ɩɪɢɜɨɞɚ; 2 - ɩɪɢɜɨɞ ɲɧɟɤɨɜ ɞɨɡɚɬɨɪɚ; 3 - ɲɧɟɤ; 4 ɤɚɧɚɥ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɜ ɜɢɞɟ 
ɲɧɟɤɚ; 5 – ɩɟɪɟɤɪɵɜɚɸɳɚɹ ɡɚɫɥɨɧɤɚ; 6 - ɤɨɠɭɯ ɲɧɟɤɚ; 7 - ɨɬɫɟɤɚɸɳɚɹ ɡɚɫɥɨɧɤɚ; 8 - ɛɭɧɤɟɪ 

Ɋɢɫɭɧɨɤ 1.9 - ɋɯɟɦɚ ɞɨɡɚɬɨɪɚ "ɲɧɟɤ ɜ ɲɧɟɤɟ" 
 

Ⱦɨɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ʉɨɪɦ ɢɡ ɛɭɧɤɟɪɚ 8 ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɡɚɝɪɭɡɨɱɧɭɸ ɱɚɫɬɶ ɲɧɟɤɚ 3 ɱɟɪɟɡ ɩɪɢɨɬɤɪɵɬɭɸ ɨɬɫɟɤɚɸɳɭɸ ɡɚɫɥɨɧɤɭ 7. 

Ɂɚɬɟɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɲɧɟɤɨɦ 3 ɢ ɱɚɫɬɶ ɤɨɪɦɚ, ɡɚɞɚɧɧɚɹ 

ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɤɪɵɜɚɸɳɟɣ ɡɚɫɥɨɧɤɢ 5 ɞɨɡɚɬɨɪɚ, ɜɵɞɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɣ 

ɷɬɚɩ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ. ɂɡɥɢɲɤɢ ɤɨɪɦɚ ɜ ɡɨɧɟ ɜɵɝɪɭɡɧɨɝɨ ɨɤɧɚ 

ɡɚɯɜɚɬɵɜɚɸɬɫɹ ɲɧɟɤɨɦ 4 ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ ɡɨɧɭ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɧɟɤɨɜ ɩɨɞɨɛɪɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɪɢ ɩɨɥɧɨɫɬɶɸ 

ɨɬɤɪɵɬɨɣ ɨɬɫɟɤɚɸɳɟɣ ɡɚɫɥɨɧɤɟ 7 ɢ ɡɚɤɪɵɬɨɣ ɩɟɪɟɤɪɵɜɚɸɳɟɣ 5, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɲɧɟɤɨɜ 3 ɢ 4 ɪɚɜɧɵ. 

Ⱦɨɡɚɬɨɪ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ 

ɜɵɞɚɱɢ ɪɚɡɥɢɱɧɵɯ ɩɨ ɤɨɧɫɢɫɬɟɧɰɢɢ ɤɨɪɦɨɜ ɢ ɨɛɟɫɩɟɱɢɬɶ ɧɟɩɪɟɪɵɜɧɭɸ 

ɪɚɛɨɬɭ ɩɪɢɜɨɞɚ ɞɨɡɚɬɨɪɚ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɚɧɚɥɚ 

ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɜɧɭɬɪɢ ɪɚɡɞɚɸɳɟɝɨ ɲɧɟɤɚ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɲɧɟɤɚ. 

ȼɵɝɪɭɡɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɚɡɞɚɸɳɟɝɨ ɲɧɟɤɚ ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɡɚɫɥɨɧɤɨɣ 

ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɜɨɡɜɪɚɬɨɦ ɩɪɭɠɢɧɵ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɰɢɪɤɭɥɢɪɨɜɚɧɢɟ ɤɨɪɦɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨ 

ɪɚɛɨɬɚɸɳɢɯ ɲɧɟɤɚɯ, ɪɚɜɧɨɦɟɪɧɨ ɡɚɩɨɥɧɹɬɶ ɦɟɠɜɢɬɤɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɪɚɡɞɚɸɳɟɝɨ ɲɧɟɤɚ, ɢɫɤɥɸɱɢɬɶ ɧɚɩɪɟɫɫɨɜɤɭ, ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ 

ɞɨɡɢɪɨɜɚɧɢɹ, ɨɫɨɛɟɧɧɨ ɧɚ ɫɭɯɢɯ ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɚɯ. 
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Ȼɚɪɚɛɚɧɧɵɣ ɞɨɡɚɬɨɪ Ⱦɉ-1 (ɪɢɫ. 1.10) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ 

ɫɵɩɭɱɢɯ ɩɪɨɞɭɤɬɨɜ. ɋɨɫɬɨɢɬ ɢɡ ɫɬɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ 1 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜɧɭɬɪɢ 

ɧɚ ɜɚɥɭ ɹɱɟɢɫɬɵɦ ɛɚɪɚɛɚɧɨɦ 4, ɪɚɡɞɟɥɟɧɧɵɦ ɞɢɫɤɚɦɢ ɧɚ ɲɟɫɬɶ ɫɟɤɰɢɣ. 

ɋɟɤɰɢɢ ɫɦɟɳɟɧɵ ɨɞɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɣ ɩɨ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɧɟɩɪɟɪɵɜɧɨ ɢ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɚɜɚɬɶ ɤɨɦɩɨɧɟɧɬɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɨɡɢɪɭɟɦɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɞɢɫɤɢ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɡɟɪɧɨɜɵɯ, 

ɦɭɱɧɢɫɬɵɯ, ɬɪɭɞɧɨɫɵɩɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɞɥɹ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ, 

ɜɯɨɞɹɳɢɯ ɜ ɪɟɰɟɩɬɵ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ. ɇɚɞ ɛɚɪɚɛɚɧɨɦ ɭɫɬɚɧɨɜɥɟɧ 

ɫɤɪɟɛɨɤ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɩɪɨɞɭɤɬɚ. ɉɨɛɭɞɢɬɟɥɶ 6 ɜ ɩɪɢɟɦɧɨɣ ɱɚɫɬɢ 

ɞɨɡɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɜɚɥɚ, ɥɨɩɚɫɬɟɣ ɢ ɡɜɟɡɞɨɱɤɢ. Ʉ ɩɪɢɟɦɧɨɦɭ ɩɚɬɪɭɛɤɭ ɫ 

ɮɥɚɧɰɚɦɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɤɪɟɩɹɬ ɫɚɦɨɬɟɱɧɭɸ ɬɪɭɛɭ. ɉɟɪɟɤɢɞɧɨɣ 

ɤɥɚɩɚɧ 3 ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɨɡɚɬɨɪɚ ɫɥɭɠɢɬ ɞɥɹ ɨɬɜɨɞɚ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ 

ɨɬɛɨɪɟ ɩɪɨɛ. ɇɚ ɜɵɯɨɞɧɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɞɨɡɚɬɨɪɚ ɜɫɬɪɨɟɧɨ ɦɚɝɧɢɬɧɨɟ 

ɡɚɝɪɚɠɞɟɧɢɟ. ɉɪɢɜɨɞ ɫɦɨɧɬɢɪɨɜɚɧ ɧɚ ɛɨɤɨɜɨɣ ɫɬɟɧɤɟ ɤɨɪɩɭɫɚ. ɇɚ ɜɚɥɭ 12 

ɩɪɢɤɪɟɩɥɟɧ ɩɪɢɜɨɞɧɨɣ ɪɵɱɚɝ, ɤɚɱɚɸɳɢɣɫɹ ɩɨ ɞɭɝɟ. ɇɚ ɩɚɥɟɰ ɷɬɨɝɨ ɪɵɱɚɝɚ 

ɭɫɬɚɧɨɜɥɟɧ ɜɬɨɪɨɣ ɪɵɱɚɝ, ɤɨɬɨɪɵɣ ɞɪɭɝɢɦ ɤɨɧɰɨɦ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧ ɫ 

ɤɭɥɢɫɨɣ ɪɟɝɭɥɹɬɨɪɚ. ȼɞɨɥɶ ɧɟɟ ɦɨɠɟɬ ɫɤɨɥɶɡɢɬɶ ɩɟɪɟɞɜɢɝɚɟɦɵɣ ɜɢɧɬɨɦ 10 

ɩɨɥɡɭɧ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɲɤɚɥɟ, ɭɤɪɟɩɥɟɧɧɨɣ ɧɚ 

ɤɭɥɢɫɟ. 

ɉɚɥɟɰ ɩɨɥɡɭɧɚ ɢ ɞɜɚ ɲɚɬɭɧɚ ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧɵ ɫ ɞɜɭɦɹ ɫɟɪɶɝɚɦɢ, ɧɚ ɨɫɢ 

ɤɨɬɨɪɵɯ ɧɚɞɟɬɵ ɫɨɛɚɱɤɢ. ɉɨɫɥɟɞɧɢɟ ɜɯɨɞɹɬ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɡɭɛɶɹɦɢ 

ɯɪɚɩɨɜɨɝɨ ɤɨɥɟɫɚ, ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɧɚ ɜɚɥɭ ɛɚɪɚɛɚɧɚ. Ʉɚɠɞɚɹ ɫɟɪɶɝɚ ɢɦɟɟɬ ɩɨ 

ɞɜɟ ɫɨɛɚɱɤɢ, ɫɦɟɳɟɧɧɵɟ ɧɚ ɩɨɥɲɚɝɚ ɡɭɛɶɟɜ ɯɪɚɩɨɜɨɝɨ ɤɨɥɟɫɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ 

ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ ɢ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɶɲɭɸ 

ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ. 
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1 - ɤɨɪɩɭɫ; 2 - ɦɚɝɧɢɬɧɚɹ ɝɪɟɛɟɧɤɚ; 3 - ɩɟɪɟɤɢɞɧɨɣ ɤɥɚɩɚɧ; 4 - ɹɱɟɢɫɬɵɣ ɛɚɪɚɛɚɧ; 5 - 
ɩɨɛɭɞɢɬɟɥɶ; 6 - ɨɬɜɨɞɤɚ; 7 - ɩɨɥɡɭɧ; 8,10 - ɜɢɧɬɵ; 9- ɪɟɝɭɥɹɬɨɪ;11 - ɩɪɢɜɨɞ; 12 - ɩɪɢɜɨɞɧɨɣ 
ɜɚɥ; 14 - ɪɭɤɨɹɬɤɚ; 15 - ɬɹɝɚ 

Ɋɢɫɭɧɨɤ 1.10 - ɋɯɟɦɚ ɛɚɪɚɛɚɧɧɨɝɨ ɞɨɡɚɬɨɪɚ 
  

Ⱦɨɡɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɋɵɱɚɝ ɩɪɢɜɨɞɚ 11 ɩɟɪɟɞɚɟɬ 

ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɤɭɥɢɫɟ, ɤɨɬɨɪɚɹ ɩɪɢ ɩɨɦɨɳɢ ɲɚɬɭɧɚ ɧɚɱɢɧɚɟɬ 

ɤɚɱɚɬɶ ɨɛɟ ɫɟɪɶɝɢ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɜɟɞɨɦɨɝɨ ɡɜɟɧɚ ɜɥɟɜɨ ɜɟɪɯɧɢɟ ɫɨɛɚɱɤɢ 

ɩɨɜɨɪɚɱɢɜɚɸɬ ɯɪɚɩɨɜɨɟ ɤɨɥɟɫɨ, ɚ ɜɦɟɫɬɟ ɫ ɧɢɦ ɹɱɟɢɫɬɵɣ ɛɚɪɚɛɚɧ ɩɪɨɬɢɜ 

ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɡɜɟɧɚ ɜɩɪɚɜɨ ɧɢɠɧɢɟ ɫɨɛɚɱɤɢ 

ɩɨɜɨɪɚɱɢɜɚɸɬ ɯɪɚɩɨɜɨɟ ɤɨɥɟɫɨ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ 

ɤɚɱɚɧɢɢ ɪɵɱɚɝɚ 11 ɜɥɟɜɨ ɢ ɜɩɪɚɜɨ ɹɱɟɢɫɬɵɣ ɛɚɪɚɛɚɧ ɞɜɚɠɞɵ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ 

ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɝɨɥ. 

ɉɪɢ ɜɪɚɳɟɧɢɢ ɜɢɧɬɚ 10 ɩɨɥɡɭɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɤɭɥɢɫɵ. Ʉɨɥɢɱɟɫɬɜɨ 

ɩɪɨɞɭɤɬɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɞɨɡɚɬɨɪɨɦ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɚ 

ɩɨɜɨɪɨɬɚ ɛɚɪɚɛɚɧɚ. ɑɟɦ ɧɢɠɟ ɫɦɟɳɟɧ ɩɨɥɡɭɧ ɜɞɨɥɶ ɤɭɥɢɫɵ, ɬɟɦ ɛɨɥɶɲɟ 

ɡɭɛɶɟɜ ɯɪɚɩɨɜɨɝɨ ɤɨɥɟɫɚ ɡɚɯɜɚɬɵɜɚɟɬ ɫɨɛɚɱɤɚ, ɬɟɦ ɛɨɥɶɲɟ ɭɝɨɥ ɩɨɜɨɪɨɬɚ 

ɛɚɪɚɛɚɧɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɨɡɚɬɨɪɚ. 
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ɉɪɨɞɭɤɬ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢɟɦɧɭɸ ɱɚɫɬɶ ɞɨɡɚɬɨɪɚ, ɝɞɟ ɩɪɢ ɩɨɦɨɳɢ 

ɩɨɛɭɞɢɬɟɥɹ ɪɚɜɧɨɦɟɪɧɨ ɡɚɩɨɥɧɹɟɬ ɹɱɟɣɤɢ ɜɪɚɳɚɸɳɟɝɨɫɹ ɛɚɪɚɛɚɧɚ, ɡɚɬɟɦ 

ɜɵɫɵɩɚɟɬɫɹ ɢɡ ɧɢɯ, ɩɪɨɯɨɞɢɬ ɦɚɝɧɢɬɧɨɟ ɡɚɝɪɚɠɞɟɧɢɟ ɢ ɜɵɜɨɞɢɬɫɹ ɢɡ 

ɞɨɡɚɬɨɪɚ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ 0,5...0,7 ɫ-1. 



26 

2.ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

         2.1 ɋɢɫɬɟɦɚ ɫɨɞɟɪɠɚɧɢɹ ɤɨɪɨɜ ɜ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 

ɋɭɳɟɫɬɜɭɸɬ ɛɟɡɜɵɝɭɥɶɧɚɹ ɢ ɜɵɝɭɥɶɧɚɹ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɚɧɢɹ ɫɜɢɧɟɣ. 

ɉɪɢ ɛɟɡɜɵɝɭɥɶɧɨɣ ɫɢɫɬɟɦɟ ɠɢɜɨɬɧɵɯ ɫɨɞɟɪɠɚɬ ɤɪɭɝɥɵɣ ɝɨɞ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɛɟɡ ɜɵɯɨɞɚ ɧɚ ɜɵɝɭɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɢɥɢ ɩɚɫɬɛɢɳɚ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɫɨ-

ɞɟɪɠɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɩɥɟɤɫɚɯ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɦɚɤ-

ɫɢɦɚɥɶɧɨ ɦɟɯɚɧɢɡɢɪɨɜɚɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɰɟɫɫɵ (ɬɪɭɞɚ, ɤɨɪɦɥɟɧɢɹ, 

ɫɨɡɞɚɧɢɹ ɦɢɤɪɨɤɥɢɦɚɬɚ) ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. Ɉɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, 

ɱɬɨ ɦɵ ɩɨɤɚ ɧɟ ɭɦɟɟɦ ɩɨɥɧɨɫɬɶɸ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ (ɫɨɥɧɟɱɧɵɣ ɫɜɟɬ, ɞɜɢɠɟɧɢɟ ɧɚ ɫɜɟɠɟɦ ɜɨɡɞɭɯɟ, 

ɡɟɥɟɧɚɹ ɬɪɚɜɚ). ɉɪɢ ɞɥɢɬɟɥɶɧɨɦ ɛɟɡɜɵɝɭɥɶɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɧɚɫɬɭɩɚɟɬ ɝɢ-

ɩɨɞɢɧɚɦɢɹ, ɫɧɢɠɚɸɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɢɧɟɣ ɤ ɛɨɥɟɡɧɹɦ ɢ ɢɯ ɩɪɨɞɭɤɬɢɜ-

ɧɨɫɬɶ. ɑɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɷɬɢ ɹɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɳɚɬɶ 

ɠɢɜɨɬɧɵɯ ɜ ɫɬɚɧɤɚɯ ɫɜɨɛɨɞɧɨ, ɧɟ ɞɨɩɭɫɤɚɹ ɫɤɭɱɟɧɧɨɫɬɢ, ɭɫɢɥɢɬɶ ɜɧɢɦɚɧɢɟ 

ɤ ɛɚɥɚɧɫɢɪɨɜɚɧɢɸ ɪɚɰɢɨɧɨɜ ɩɨ ɩɢɬɚɬɟɥɶɧɵɦ ɜɟɳɟɫɬɜɚɦ, ɨɫɨɛɟɧɧɨ ɩɨ 

ɜɢɬɚɦɢɧɚɦ, ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɚɦ. 

ȼɵɝɭɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɪɢɦɟɧɹɸɬ ɤɚɤ ɧɚ ɩɥɟɦɟɧɧɵɯ, ɬɚɤ ɢ ɧɚ ɧɟ ɩɥɟ-

ɦɟɧɧɵɯ ɮɟɪɦɚɯ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɧɨ ɨɬɧɨɫɢɬɫɹ ɬɨɥɶɤɨ ɤ ɫɜɢɧɨɦɚɬɤɚɦ, 

ɯɪɹɤɚɦ ɢ ɩɥɟɦɟɧɧɨɦɭ ɦɨɥɨɞɧɹɤɭ. ɋɜɢɧɟɣ ɧɚ ɨɬɤɨɪɦɟ ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬ 

ɛɟɡɜɵɝɭɥɶɧɨ. Ɉɫɨɛɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɝɭɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɚ ɩɥɟɦɟɧɧɵɯ 

ɮɟɪɦɚɯ, ɝɞɟ ɜɵɪɚɳɢɜɚɸɬ ɦɨɥɨɞɧɹɤ ɞɥɹ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ, ɬ. ɟ. ɞɥɹ ɭɫɥɨɜɢɣ ɛɟɡɜɵɝɭɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ. Ⱦɥɢɬɟɥɶɧɨɟ 

ɩɪɟɛɵɜɚɧɢɟ ɧɚ ɜɨɡɞɭɯɟ, ɞɜɢɠɟɧɢɟ, ɫɨɥɧɟɱɧɵɣ ɫɜɟɬ ɢ ɫɜɟɠɚɹ ɬɪɚɜɚ 

ɭɤɪɟɩɥɹɸɬ ɡɞɨɪɨɜɶɟ ɦɨɥɨɞɧɹɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ 

ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɤɨɦɩɥɟɤɫɚɯ. ȼɵɝɭɥɶɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɫɬɚɧɤɨɜɨ-ɜɵɝɭɥɶɧɨɟ, ɫɜɨɛɨɞɧɨ - ɜɵɝɭɥɶɧɨɟ ɢ 

ɥɚɝɟɪɧɨɟ. ɉɪɢ ɫɬɚɧɤɨɜɨ - ɜɵɝɭɥɶɧɨɦ ɫɩɨɫɨɛɟ ɫɨɞɟɪɠɚɧɢɹ ɫɜɢɧɟɣ 

ɪɚɡɦɟɳɚɸɬ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɥɢ ɝɪɭɩɩɨɜɵɯ ɫɬɚɧɤɚɯ ɢ ɜɵɝɨɧɹɸɬ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɢɮɟɪɦɫɤɢɟ ɩɥɨɳɚɞɤɢ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ ɢɥɢ 
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ɭɱɚɫɬɤɢ, ɡɚɫɟɹɧɧɵɟ ɬɪɚɜɚɦɢ; ɩɪɢ ɫɜɨɛɨɞɧɨ - ɜɵɝɭɥɶɧɨɦ ɫɩɨɫɨɛɟ ɫɜɢɧɟɣ 

ɫɨɞɟɪɠɚɬ ɜ ɝɪɭɩɩɨɜɵɯ ɫɬɚɧɤɚɯ, ɨɧɢ ɢɦɟɸɬ ɫɜɨɛɨɞɧɵɣ ɜɵɯɨɞ ɧɚ ɜɵɝɭɥɶɧɵɟ 

ɩɥɨɳɚɞɤɢ ɢ ɜɯɨɞ ɜ ɫɬɚɧɤɢ ɩɨɦɟɳɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɪɨɞɨɥɶɧɵɯ ɫɬɚɧɤɚɯ 

ɫɜɢɧɚɪɧɢɤɚ ɞɟɥɚɸɬ ɥɚɡɵ; ɩɪɢ ɥɚɝɟɪɧɨɦ ɫɩɨɫɨɛɟ ɫɜɢɧɶɢ ɫ ɜɟɫɧɵ ɞɨ ɨɫɟɧɢ 

ɧɚɯɨɞɹɬɫɹ ɜ ɥɚɝɟɪɹɯ. Ʌɚɝɟɪɶ — ɷɬɨ ɨɛɵɱɧɨ ɞɥɢɧɧɵɣ ɧɚɜɟɫ ɲɢɪɢɧɨɣ 2,5-3 

ɦ, ɡɚɤɪɵɬɵɣ ɫ ɬɪɟɯ ɫɬɨɪɨɧ ɢ ɪɚɡɞɟɥɟɧɧɵɣ ɜɧɭɬɪɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɬɚɧɤɢ. Ʉ 

ɥɚɝɟɪɸ ɫ ɨɬɤɪɵɬɨɣ ɫɬɨɪɨɧɵ ɩɪɢɦɵɤɚɟɬ ɜɵɝɭɥɶɧɵɣ ɞɜɨɪ, ɨɛɧɟɫɟɧɧɵɣ 

ɢɡɝɨɪɨɞɶɸ. Ʉɪɵɲɭ ɞɟɥɚɸɬ ɩɥɨɬɧɨɣ, ɧɟɩɪɨɧɢɰɚɟɦɨɣ ɞɥɹ ɫɢɥɶɧɵɯ ɞɨɠɞɟɣ, 

ɫ ɭɤɥɨɧɨɦ ɤ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɩɨɦɟɳɟɧɢɹ. Ʌɚɝɟɪɶ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɬɚɤɢɯ 

ɩɨɫɬɪɨɟɤ ɞɥɹ ɫɜɢɧɟɣ ɪɚɡɧɵɯ ɜɨɡɪɚɫɬɧɵɯ ɢ ɩɨɥɨɜɵɯ ɝɪɭɩɩ. ȼɨɤɪɭɝ ɥɚɝɟɪɟɣ 

ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɚɫɬɤɢ ɡɟɦɥɢ ɞɥɹ ɩɚɫɬɶɛɵ ɫɜɢɧɟɣ ɢ ɩɨɥɹ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ 

ɬɪɚɜɵ ɧɚ ɡɟɥɟɧɭɸ ɩɨɞɤɨɪɦɤɭ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɜɢɧɟɣ ɡɟɥɟɧɵɦɢ ɤɨɪɦɚɦɢ 

ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɥɚɝɟɪɧɨɝɨ ɩɟɪɢɨɞɚ, ɨɪɝɚɧɢɡɭɸɬ ɡɟɥɟɧɵɣ ɤɨɧɜɟɣɟɪ — ɩɨɫɟɜ 

ɪɚɡɧɵɯ ɤɭɥɶɬɭɪ (ɤɥɟɜɟɪ, ɥɸɰɟɪɧɚ, ɜɢɤɚ, ɨɜɟɫ, ɝɨɪɨɯ, ɤɭɤɭɪɭɡɚ ɢ ɞɪ.), 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɩɨ ɦɟɪɟ ɢɯ ɨɬɪɚɫɬɚɧɢɹ. Ɍɪɚɜɭ ɫɟɹɧɵɯ 

ɤɭɥɶɬɭɪ ɥɭɱɲɟ ɫɤɚɲɢɜɚɬɶ ɢ ɞɚɜɚɬɶ ɠɢɜɨɬɧɵɦ ɜ ɫɬɚɧɤɚɯ ɢɥɢ ɧɚ ɜɵɝɭɥɶɧɵɯ 

ɞɜɨɪɢɤɚɯ, ɬɚɤ ɤɚɤ ɩɪɢ ɩɚɫɬɶɛɟ ɫɜɢɧɶɢ ɛɨɥɶɲɟ ɜɵɬɚɩɬɵɜɚɸɬ ɬɪɚɜɭ, ɱɟɦ 

ɩɨɟɞɚɸɬ. Ⱦɥɹ ɩɚɫɬɶɛɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ, ɩɨɥɹ 

ɩɨɫɥɟ ɭɛɨɪɤɢ ɤɚɪɬɨɮɟɥɹ, ɦɨɪɤɨɜɢ, ɫɜɟɤɥɵ. Ʌɟɬɧɢɟ ɥɚɝɟɪɹ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɥɟɝɤɢɟ ɩɨɦɟɳɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɟ ɢɡ ɦɟɫɬɧɵɯ ɞɟɲɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɂɯ ɪɚɫɩɨɥɚɝɚɸɬ ɜɛɥɢɡɢ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɚɫɬɛɢɳɟ, ɧɟɞɚɥɟɤɨ ɨɬ 

ɜɨɞɨɟɦɨɜ, ɧɚ ɫɭɯɨɦ ɜɨɡɜɵɲɟɧɧɨɦ ɦɟɫɬɟ, ɡɚɳɢɳɟɧɧɨɦ ɨɬ ɜɟɬɪɨɜ ɢ 

ɨɬɞɚɥɟɧɧɨɦ ɦɢɧɢɦɭɦ ɧɚ 0,5 ɤɦ ɨɬ ɛɨɥɶɲɢɯ ɞɨɪɨɝ. ɋɜɢɧɨɦɚɬɤɢ ɢ ɯɪɹɤɢ 

ɩɨɟɞɚɸɬ ɜ ɫɭɬɤɢ 8-10 ɤɝ ɬɪɚɜɵ, ɩɨɪɨɫɹɬɚ 2-4-ɦɟɫɹɱɧɨɝɨ ɜɨɡɪɚɫɬɚ — 1-2 ɤɝ, 

ɦɨɥɨɞɧɹɤ 4—6 ɦɟɫɹɰɟɜ — 3-4, ɦɨɥɨɞɧɹɤ 7-10 ɦɟɫɹɰɟɜ — 6—8 ɤɝ. ɇɨ ɞɚɠɟ 

ɫɚɦɚɹ ɯɨɪɨɲɚɹ ɬɪɚɜɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɫɜɢɧɟɣ ɜ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜɚɯ, ɩɨɷɬɨɦɭ ɢɯ ɧɚɞɨ ɩɨɞɤɚɪɦɥɢɜɚɬɶ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ 

ɤɨɪɦɚɦɢ. ɉɪɢɦɟɪɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɯɪɹɤɨɜ ɜ ɩɨɞɤɨɪɦɤɟ ɫɨɫɬɚɜɥɹɟɬ 50-75%, 

ɫɜɢɧɨɦɚɬɨɤ — 50—70%, ɪɟɦɨɧɬɧɨɝɨ ɦɨɥɨɞɧɹɤɚ — 65-80, ɩɨɪɨɫɹɬ ɜ 
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ɜɨɡɪɚɫɬɟ 3-4 ɦɟɫɹɰɟɜ — 85-90%, ɜ ɜɨɡɪɚɫɬɟ 2-3 ɦɟɫɹɰɟɜ — 100% ɨɛɳɟɣ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜɚɯ. 

 

2.2 Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɪɦɥɟɧɢɹ ɫɜɢɧɟɣ 

Ⱦɥɹ ɤɨɪɦɥɟɧɢɹ ɫɜɢɧɟɣ ɢɫɩɨɥɶɡɭɸɬ ɡɟɪɧɨ ɡɥɚɤɨɜɵɯ ɢ ɛɨɛɨɜɵɯ ɪɚɫɬɟ-

ɧɢɣ, ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ, ɬɪɚɜɭ, ɬɪɚɜɹɧɭɸ ɦɭɤɭ, ɨɬɯɨɞɵ ɦɭɤɨɦɨɥɶɧɨɣ ɢ 

ɦɚɫɥɨɛɨɣɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɤɨɪɦɚ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɢɳɟ-

ɜɵɟ ɨɬɯɨɞɵ. Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ (60-90% ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɭɩɩɵ ɫɜɢɧɟɣ) ɪɚɰɢɨɧɨɜ ɫɨɫɬɚɜɥɹɟɬ ɡɟɪɧɨ ɡɥɚɤɨɜ (ɹɱɦɟɧɶ, ɤɭɤɭɪɭɡɚ, ɩɲɟ-

ɧɢɰɚ, ɨɬɪɭɛɢ ɢ ɞɪ.), ɤɨɬɨɪɨɟ ɛɨɝɚɬɨ ɭɝɥɟɜɨɞɚɦɢ, ɧɨ ɜ ɧɟɦ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɩɨɥɧɨɰɟɧɧɨɝɨ ɩɪɨɬɟɢɧɚ, ɜɢɬɚɦɢɧɨɜ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. 

ɋɨɱɧɵɟ ɤɨɪɦɚ ɡɚɧɢɦɚɸɬ 10—30% ɪɚɰɢɨɧɚ ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬɫɹ ɤɚɪɬɨɮɟɥɶ, ɫɜɟɤɥɚ ɤɨɪɦɨɜɚɹ ɢ ɫɚɯɚɪɧɚɹ, ɜɢɤɨ-ɨɜɫɹɧɚɹ ɢ ɝɨɪɨɯɨ-

ɨɜɫɹɧɚɹ ɫɦɟɫɶ ɧɚ ɡɟɥɟɧɵɣ ɤɨɪɦ, ɤɥɟɜɟɪ, ɤɨɪɦɨɜɨɣ ɥɸɩɢɧ ɢ ɞɪ.  

ɋɨɱɧɵɟ ɤɨɪɦɚ ɛɨɝɚɬɵ ɤɚɪɨɬɢɧɨɦ, ɫɨɞɟɪɠɚɬ ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ. 

Ɉɧɢ ɪɚɡɧɨɨɛɪɚɡɹɬ ɡɟɪɧɨɜɨɣ ɪɚɰɢɨɧ ɢ ɩɨɜɵɲɚɸɬ ɭɫɜɨɹɟɦɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ. Ɂɟɪɧɨɜɵɟ ɢ ɫɨɱɧɵɟ ɤɨɪɠɚ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɬɪɟɛɧɨɫɬɶ 

ɫɜɢɧɟɣ ɜ ɩɪɨɬɟɢɧɟ, ɩɨɷɬɨɦɭ ɜ ɪɚɰɢɨɧɵ ɞɨɛɚɜɥɹɸɬ ɤɨɪɦɚ, ɛɨɝɚɬɵɟ 

ɩɪɨɬɟɢɧɨɦ (ɠɦɵɯɢ, ɲɪɨɬɵ, ɞɪɨɠɠɢ, ɪɵɛɧɭɸ, ɦɹɫɨ-ɤɨɫɬɧɭɸ ɦɭɤɭ, 

ɨɛɟɡɠɢɪɟɧɧɨɟ ɦɨɥɨɤɨ ɢ ɞɪ.). ɉɪɨɬɟɢɧɨɜɵɟ ɤɨɪɦɚ ɞɨɥɠɧɵ ɡɚɧɢɦɚɬɶ 10-20% 

ɪɚɰɢɨɧɚ ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ. ɉɨɬɪɟɛɧɨɫɬɶ ɫɜɢɧɟɣ ɜ ɩɪɨɬɟɢɧɟ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ 

ɩɨɥɧɨɰɟɧɧɨɫɬɢ, ɬ. ɟ. ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɦ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢɧɨɤɢɫɥɨɬ. ɉɪɢ 

ɧɟɞɨɫɬɚɬɤɟ ɚɦɢɧɨɤɢɫɥɨɬ ɧɚɞɨ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɬɟɢɧɚ ɜ ɪɚɰɢɨɧɟ 

ɢɥɢ ɞɨɛɚɜɢɬɶ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɢɡɝɨɬɨɜɥɹɟɦɵɟ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. 

ȿɫɥɢ ɜ ɤɨɪɦɚɯ ɨɳɭɳɚɟɬɫɹ ɞɟɮɢɰɢɬ ɤɚɥɶɰɢɹ, ɮɨɫɮɨɪɚ, ɞɪɭɝɢɯ ɦɚɤɪɨ- ɢ 

ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɬɨ ɜ ɪɚɰɢɨɧ ɞɨɛɚɜɥɹɸɬ ɦɟɥ, ɤɨɫɬɧɭɸ ɦɭɤɭ, ɨɛɟɫɮɬɨɪɟɧ-

ɧɵɣ ɮɨɫɮɚɬ, ɫɨɥɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ (ɫɟɪɧɨɤɢɫɥɨɟ ɠɟɥɟɡɨ, ɫɟɪɧɨɤɢɫɥɭɸ 

ɦɟɞɶ, ɭɝɥɟɤɢɫɥɵɣ ɰɢɧɤ, ɭɝɥɟɤɢɫɥɵɣ ɦɚɪɝɚɧɟɰ, ɣɨɞɢɫɬɵɣ ɤɚɥɢɣ), ɨɫɨɛɟɧɧɨ 

ɜ ɡɨɧɚɯ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɢɯ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɩɨɱɜɟ. Ɇɢɤɪɨɷɥɟɦɟɧɬɚɦɢ 
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ɦɨɠɧɨ ɨɛɨɝɚɬɢɬɶ ɩɨɜɚɪɟɧɧɭɸ ɫɨɥɶ ɢ ɫɤɚɪɦɥɢɜɚɬɶ ɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɦɢ. 

ɋɜɢɧɟɣ, ɤɚɤ ɢ ɞɪɭɝɢɯ ɠɢɜɨɬɧɵɯ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɢɬɚɦɢɧɚ-

ɦɢ. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɤɚɪɨɬɢɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɡɚ ɫɱɟɬ ɫɤɚɪɦɥɢɜɚɧɢɹ ɬɪɚɜɹ-

ɧɨɣ ɦɭɤɢ ɢɡ ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ, ɜɢɬɚɦɢɧɧɨɝɨ ɫɟɧɚ, ɦɨɪɤɨɜɢ ɢ ɫɩɟɰɢɚɥɶɧɵɯ 

ɩɪɟɩɚɪɚɬɨɜ (ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɜɢɬɚɦɢɧ Ⱥ). ȼɢɬɚɦɢɧ D ɨɛɪɚɡɭɟɬɫɹ ɜ ɨɪɝɚ-

ɧɢɡɦɟ ɢɡ ɷɪɝɨɫɬɟɪɨɧɨɜ ɩɨɞ ɜɥɢɹɧɢɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ ɫɨɥɧɰɚ. 

ɉɨɷɬɨɦɭ ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɫɜɢɧɟɣ ɜ ɥɚɝɟɪɹɯ ɢɥɢ 

ɫɜɢɧɚɪɧɢɤɚɯ ɫ ɜɵɝɭɥɶɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ ɜɢɬɚɦɢɧ D ɦɨɠɧɨ ɧɟ ɞɨɛɚɜɥɹɬɶ ɜ 

ɪɚɰɢɨɧ. Ɂɢɦɨɣ ɠɢɜɨɬɧɵɦ ɞɚɸɬ ɨɛɥɭɱɟɧɧɵɟ ɞɪɨɠɠɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɟ-

ɩɚɪɚɬɵ. ȼɢɬɚɦɢɧɚɦɢ ɝɪɭɩɩɵ ȼ ɛɨɝɚɬɵ ɬɪɚɜɹɧɚɹ ɦɭɤɚ, ɡɟɥɟɧɵɣ ɤɨɪɦ, ɡɟɪɧɨ 

ɡɥɚɤɨɜ, ɨɛɟɡɠɢɪɟɧɧɨɟ ɦɨɥɨɤɨ, ɪɵɛɧɚɹ ɦɭɤɚ ɢ ɨɫɨɛɟɧɧɨ ɤɨɪɦɨɜɵɟ ɞɪɨɠ-

ɠɢɜ ɂɫɬɨɱɧɢɤɚɦɢ ɜɢɬɚɦɢɧɚ ȼ12 ɹɜɥɹɸɬɫɹ ɤɨɪɦɚ ɠɢɜɨɬɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɪɟɩɚɪɚɬɵ (ɛɢɨɜɢɬ ɢ ɛɢɨɜɢɬɢɧ) ɢ ɤɨɪɦɨɜɨɣ ɤɨɧɰɟɧɬɪɚɬ 

ɷɬɨɝɨ ɜɢɬɚɦɢɧɚ. 

ȼɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɢɰɢɬɚ ɜɢɬɚɦɢɧɨɜ, ɦɚɤɪɨ- ɢ ɦɢɤ-

ɪɨɷɥɟɦɟɧɬɨɜ ɹɜɥɹɸɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɚɤɬɢɜɧɵɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɭɬ 

ɩɨɜɵɫɢɬɶ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɪɟ-

ɞɵ ɨɛɢɬɚɧɢɹ, ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ ɛɨɥɶɧɵɯ, ɫɧɢɡɢɬɶ ɪɢɫɤ ɜɨɡɧɢɤɧɨ-

ɜɟɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɵɫɢɬɶ 

ɡɞɨɪɨɜɶɟ ɠɢɜɨɬɧɵɯ. ȼ ɪɚɰɢɨɧɵ ɫɜɢɧɟɣ ɡɚɱɚɫɬɭɸ ɞɨɛɚɜɥɹɸɬ ɚɧɬɢɛɢɨɬɢɤɢ. 

ɂɯ ɡɧɚɱɟɧɢɟ ɞɥɹ ɡɞɨɪɨɜɶɹ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɜɢɧɟɣ ɯɨɪɨɲɨ ɩɨɤɚɡɚɧɨ ɜ 

ɨɩɵɬɟ ɧɚ ɨɞɧɨɣ ɢɡ ɮɟɪɦ ɜ ɋɒȺ. Ɍɚɤ, ɜ ɬɟɱɟɧɢɟ 10 ɥɟɬ ɜ ɪɚɰɢɨɧ ɫɜɢɧɟɣ 

ɞɨɛɚɜɥɹɥɢ ɚɧɬɢɛɢɨɬɢɤɢ, ɚ ɜ ɩɨɫɥɟɞɭɸɳɢɟ 5 ɥɟɬ ɷɬɢ ɞɨɛɚɜɤɢ ɢɫɤɥɸɱɚɥɢ. 

Ɉɬɫɭɬɫɬɜɢɟ ɚɧɬɢɛɢɨɬɢɤɨɜ ɩɪɢɜɟɥɨ ɤ ɫɧɢɠɟɧɢɸ ɨɩɥɨɞɨɬɜɨɪɹɟɦɨɫɬɢ ɦɚɬɨɤ ɫ 

90 ɞɨ 78%, ɱɢɫɥɚ ɠɢɜɵɯ ɩɨɪɨɫɹɬ ɜ ɩɨɦɟɬɟ ɩɪɢ ɪɨɠɞɟɧɢɢ ɫ 10 ɞɨ 8,6%, ɩɪɢ 

ɨɬɴɟɦɟ ɫ 8,9 ɞɨ 7,3%, ɦɚɫɫɵ ɩɨɪɨɫɟɧɤɚ ɜ 3-ɧɟɞɟɥɶɧɨɦ ɜɨɡɪɚɫɬɟ ɫ 5,8 ɞɨ 5,1 

ɤɝ. Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ ɦɚɬɨɤ ɦɚɫɬɢɬɨɦ, ɦɟɬɪɢɬɨɦ, ɚɝɚɥɚɤɬɢɟɣ ɜɨɡɪɨɫɥɚ ɫ 10 ɞɨ 

66%. Ⱥɧɬɢɛɢɨɬɢɤɢ ɩɨɞɚɜɥɹɸɬ ɪɨɫɬ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɬɟɦ 

ɫɚɦɵɦ ɭɤɪɟɩɥɹɸɬ ɡɞɨɪɨɜɶɟ ɫɜɢɧɟɣ. Ɉɧɢ ɨɤɚɡɵɜɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 
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ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɡɞɨɪɨɜɶɟ ɠɢɜɨɬɧɵɯ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜ 

ɩɪɚɤɬɢɤɟ ɧɟɬ ɢɞɟɚɥɶɧɨ ɡɞɨɪɨɜɵɯ ɠɢɜɨɬɧɵɯ, ɧɟɬ ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɫɨɞɟɪɠɚɧɢɹ ɢ ɤɨɪɦɥɟɧɢɹ, ɧɨ ɜɫɟɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 

ɫɭɛɤɥɢɧɢɱɟɫɤɚɹ ɢɧɮɟɤɰɢɹ. Ɉɧɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɠɢɜɨɬɧɵɯ ɛɟɡ ɜɢɞɢɦɵɯ 

ɩɪɢɡɧɚɤɨɜ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɫɧɢɠɚɟɬ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ. Ⱥɧɬɢɛɢɨɬɢɤɢ 

ɩɨɦɨɝɚɸɬ ɨɪɝɚɧɢɡɦɭ ɫɜɢɧɟɣ ɛɨɪɨɬɶɫɹ ɫ ɬɚɤɨɣ ɢɧɮɟɤɰɢɟɣ. Ɉɞɧɚɤɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɬɢɛɢɨɬɢɤɨɜ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɜ ɨɪɝɚɧɢɡɦɟ 

ɠɢɜɨɬɧɵɯ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ, ɬɨɥɟɪɚɧɬɧɵɯ ɤ ɥɟɤɚɪɫɬɜɟɧɧɵɦ ɩɪɟɩɚɪɚɬɚɦ, ɚ 

ɨɧɢ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɢ ɱɟɥɨɜɟɤɭ, ɧɚɩɪɢɦɟɪ ɱɟɪɟɡ ɧɟɤɢɩɹɱɟɧɨɟ ɦɨɥɨɤɨ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɞɨɪɨɜɨɝɨ ɢ ɚɤɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ, ɠɢɜɨɬ-

ɧɵɯ ɢ ɪɚɫɬɟɧɢɣ ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɨɬɨɛɪɚɧɧɵɟ ɜ 

ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ, ɤɚɤ ɟɝɨ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɩɭɬɧɢɤɢ (ɫɢɦɛɢɨɧɬɵ). 

ɉɪɨɛɢɨɧɬɵ ɢ ɟɫɬɶ ɬɚɤɢɟ ɩɪɢɪɨɞɧɵɟ ɩɪɟɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ 

ɛɚɤɬɟɪɢɢ-ɫɢɦɛɢɨɧɬɵ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɱɭɠɟɪɨɞɧɵɦ 

ɦɢɤɪɨɛɚɦ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɫɜɨɟɣ ɦɢɫɫɢɢ ɛɚɤɬɟɪɢɢ-ɫɢɦɛɢɨɧɬɵ 

ɜɵɜɨɞɹɬɫɹ ɢɡ ɨɪɝɚɧɢɡɦɚ. ȼ ɫɜɢɧɨɜɨɞɫɬɜɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɛɢɨɬɢɤɨɜ 

ɫɬɢɦɭɥɢɪɭɟɬ ɦɨɥɨɤɨɨɬɞɚɱɭ, ɧɚ 20-40% ɩɨɜɵɲɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ ɩɨɪɨɫɹɬ ɢ 

ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɦɚɫɫɭ ɩɪɢ ɨɬɴɟɦɟ ɧɚ 0,2-1,1 ɤɝ. 

 

2.3 Ɍɢɩɵ ɤɨɪɦɥɟɧɢɹ ɢ ɫɬɪɭɤɬɭɪɚ ɪɚɰɢɨɧɨɜ 

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɢ ɫɢɫɬɟɦɵ 

ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɫɜɢɧɨɜɨɞɫɬɜɟ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɬɢɩɚ 

ɤɨɪɦɥɟɧɢɹ ɫɜɢɧɟɣ:  

 ɤɨɧɰɟɧɬɪɚɬɧɨ-ɤɚɪɬɨɮɟɥɶɧɵɣ — ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜ ɪɚɰɢɨɧɟ 50—70% ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɪɬɨɮɟɥɹ ɢɥɢ ɫɢɥɨɫɚ ɢɡ ɧɟɝɨ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɢ ɬɪɚɜɵ 

ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ (ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɪɚɣɨɧɨɜ ɐɟɧɬɪɚɥɶɧɨɣ 

ɡɨɧɵ, ɋɟɜɟɪɨɡɚɩɚɞɧɵɯ ɢ ɋɪɟɞɧɟɭɪɚɥɶɫɤɢɯ ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ);  

  ɤɨɧɰɟɧɬɪɚɬɧɨ-ɤɨɪɧɟɲɸɞɧɵɣ — ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜ ɪɚɰɢɨɧɟ 65—70% ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɫ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɪɧɟɩɥɨɞɨɜ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɫɢɥɨɫɚ ɜ ɡɢɦɧɢɣ 

ɩɟɪɢɨɞ ɢ ɬɪɚɜɵ ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ (ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɯɨɡɹɣɫɬɜ ɦɧɨɝɢɯ ɡɨɧ Ɋɨɫɫɢɢ,  ɩɪɨɢɡɜɨɞɹɳɢɯ ɫɜɢɧɢɧɭ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɤɨɪɦɚɯ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ);  

 ɤɨɧɰɟɧɬɪɚɬɧɵɣ ɬɢɩ — ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɤɨɪɦɨɜ ɜ ɪɚɰɢɨɧɟ 80-85% ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɫɜɢɧɢɧɵ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ ɜ ɪɚɣɨɧɚɯ ɫ ɜɵɫɨɤɨɣ ɞɨɥɟɣ 

ɡɟɪɧɨɜɵɯ ɜ ɫɬɪɭɤɬɭɪɟ ɩɨɫɟɜɧɵɯ ɩɥɨɳɚɞɟɣ (ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɡɚɫɭɲɥɢɜɵɯ 

ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ). 

Ʉɪɨɦɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɢɩɨɜ ɤɨɪɦɥɟɧɢɹ ɫɜɢɧɟɣ ɫɭɳɟɫɬɜɭɸɬ ɩɟɪɟɯɨɞ-

ɧɵɟ ɬɢɩɵ ɪɚɰɢɨɧɨɜ, ɚ ɬɚɤɠɟ ɪɚɰɢɨɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɟɪɟɪɚɛɚ-

ɬɵɜɚɸɳɟɣ ɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɥɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ (ɞɨ 40% ɩɨ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ). 

Ʉɨɧɤɪɟɬɧɚɹ ɫɬɪɭɤɬɭɪɚ ɬɢɩɨɜɵɯ ɪɚɰɢɨɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢ-

ɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɜɢɧɟɣ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɝɪɭɩɩ ɢ ɫɥɨɠɢɜ-

ɲɟɣɫɹ ɫɢɫɬɟɦɨɣ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɫɬɪɚɧɵ. 

ɉɨɞɝɨɬɨɜɤɚ ɤɨɪɦɨɜ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ. Ⱦɥɹ ɥɭɱɲɟɣ ɭɫɜɨɹɟɦɨɫɬɢ ɤɨɪɦɨɜ ɢɯ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɢɬɶ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ. ɉɨɥɧɨɪɚɰɢ-

ɨɧɧɵɟ ɤɨɦɛɢɤɨɪɦɚ ɫɤɚɪɦɥɢɜɚɸɬ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɛɟɡ ɫɦɟɲɢɜɚɧɢɹ ɫ ɞɪɭɝɢɦɢ 

ɤɨɪɦɚɦɢ. Ʉɨɦɛɢɤɨɪɦɚ-ɤɨɧɰɟɧɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɩɨɜɵɲɟɧɧɨɟ ɤɨɥɢ-

ɱɟɫɬɜɨ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɦɟɫɢ ɫ ɫɨɱɧɵɦɢ ɢ ɡɟɥɟɧɵɦɢ 

ɤɨɪɦɚɦɢ. Ⱦɥɹ ɫɜɢɧɟɣ ɝɨɬɨɜɹɬ ɬɚɤɠɟ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɨ-ɦɢɧɟɪɚɥɶɧɵɟ ɞɨ-

ɛɚɜɤɢ (ɫɦɟɫɶ ɛɟɥɤɨɜɵɯ ɤɨɪɦɨɜ, ɜɢɬɚɦɢɧɨɜ, ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ) ɢ 

ɩɪɟɦɢɤɫɵ (ɫɦɟɫɶ ɜɢɬɚɦɢɧɨɜ, ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɚɧɬɢɛɢɨɬɢɤɨɜ, ɚɦɢɧɨɤɢɫɥɨɬ 

ɢ ɞɪɭɝɢɯ ɜɟɳɟɫɬɜ). ɂɦɢ ɨɛɨɝɚɳɚɸɬ ɤɨɦɛɢɤɨɪɦɚ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɜ ɯɨɡɹɣ-

ɫɬɜɟ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜ ɢɥɢ ɧɚ ɤɨɦɛɢɤɨɪɦɨɜɵɯ ɡɚɜɨɞɚɯ. Ʉɨɦɛɢɤɨɪɦɚ 

ɩɪɨɢɡɜɨɞɹɬ ɜ ɪɚɫɫɵɩɧɨɦ ɢ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɦ ɜɢɞɟ. Ʉɨɪɦ ɜ ɜɢɞɟ ɝɪɚɧɭɥ ɧɟ 

ɪɚɫɩɵɥɹɟɬɫɹ, ɦɟɧɶɲɟ ɬɟɪɹɟɬɫɹ ɩɪɢ ɫɤɚɪɦɥɢɜɚɧɢɢ, ɥɭɱɲɟ ɩɟɪɟɜɚɪɢɜɚɟɬɫɹ. 

Ɉɞɧɚɤɨ ɞɥɢɬɟɥɶɧɨɟ ɫɤɚɪɦɥɢɜɚɧɢɟ ɝɪɚɧɭɥ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɩɨɜɪɟɠɞɟɧɢɟ 

ɷɩɢɬɟɥɢɹ ɢ ɞɚɠɟ ɹɡɜɟɧɧɭɸ ɛɨɥɟɡɧɶ ɠɟɥɭɞɤɚ. Ɂɟɪɧɨɜɵɟ ɤɨɪɦɚ ɨɛɹɡɚɬɟɥɶɧɨ 
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ɪɚɡɦɚɥɵɜɚɸɬ. Ⱦɥɹ ɫɜɢɧɟɣ ɧɟɨɛɯɨɞɢɦ ɫɪɟɞɧɢɣ ɩɨɦɨɥ ɜ ɜɢɞɟ ɞɟɪɬɢ ɫ 

ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 0,2-1 ɦɦ. Ɂɟɪɧɨ ɤɪɭɩɧɨɝɨ ɩɨɦɨɥɚ ɩɥɨɯɨ ɭɫɜɚɢɜɚɟɬɫɹ. 

Ɂɟɪɧɨ ɬɨɧɤɨɝɨ ɩɨɦɨɥɚ ɪɚɫɩɵɥɹɟɬɫɹ, ɜɵɡɵɜɚɟɬ ɭ ɠɢɜɨɬɧɵɯ ɪɚɡɞɪɚɠɟɧɢɟ 

ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ, ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ ɫ ɜɨɞɨɣ ɨɛɪɚɡɭɟɬ ɩɥɨɯɨ ɩɨɟɞɚɟɦɭɸ 

ɤɥɟɣɤɭɸ ɩɚɫɬɭ. Ⱦɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɣ ɤɨɦɛɢɤɨɪɦ ɢ ɨɬɞɟɥɶɧɵɟ ɡɟɪɧɨɜɵɟ 

ɤɨɪɦɚ ɞɚɸɬ ɬɨɥɶɤɨ ɜ ɫɵɪɨɦ ɜɢɞɟ, ɬɚɤ ɤɚɤ ɩɪɨɜɚɪɢɜɚɧɢɟ ɢɥɢ ɡɚɩɚɪɢɜɚɧɢɟ ɢɯ 

ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɪɹɞɚ ɜɢɬɚɦɢɧɨɜ. Ɉɫɨɛɭɸ ɨɫɬɨɪɨɠɧɨɫɬɶ ɧɚɞɨ 

ɫɨɛɥɸɞɚɬɶ ɩɪɢ ɫɤɚɪɦɥɢɜɚɧɢɢ ɫɜɢɧɶɹɦ ɯɥɨɩɤɨɜɨɝɨ ɢ ɥɶɧɹɧɨɝɨ ɠɦɵɯɚ ɢ 

ɲɪɨɬɚ. ȼ ɯɥɨɩɤɨɜɨɦ ɠɦɵɯɟ ɢ ɲɪɨɬɟ ɫɨɞɟɪɠɢɬɫɹ ɹɞɨɜɢɬɨɟ ɜɟɳɟɫɬɜɨ — 

ɝɨɫɫɢɩɨɥ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵ ɧɟɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ ɠɦɵɯɢ — ɩɪɨɝɨɪɤɥɵɟ, 

ɡɚɩɥɟɫɧɟɜɟɥɵɟ. Ƚɨɫɫɢɩɨɥ ɦɨɠɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɜ ɨɪɝɚɧɢɡɦɟ. Ⱦɨɩɭɫɬɢɦɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɝɨɫɫɢɩɨɥɚ ɩɨ ȽɈɋɌ ɧɟ ɛɨɥɟɟ 0,02%. Ɉɩɬɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɯɥɨɩɤɨɜɨɝɨ ɲɪɨɬɚ ɜ ɪɚɰɢɨɧɚɯ ɫɜɢɧɟɣ 9% ɜɫɟɝɨ ɪɚɰɢɨɧɚ. ɇɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɚɜɚɬɶ ɷɬɨɬ ɠɦɵɯ ɩɨɪɨɫɹɬɚɦ ɞɨ 3 ɦɟɫɹɰɟɜ Ʌɶɧɹɧɨɣ ɠɦɵɯ ɢ 

ɲɪɨɬ ɨɯɨɬɧɨ ɩɨɟɞɚɸɬɫɹ ɫɜɢɧɶɹɦɢ. ɂɧɨɝɞɚ ɥɶɧɹɧɨɣ ɠɦɵɯ ɫɨɞɟɪɠɢɬ 

ɝɥɸɤɨɡɢɞ ɥɢɧɚɦɚɪɢɧ, ɤɨɬɨɪɵɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɵ ɨɛɪɚɡɭɟɬ ɫɢɧɢɥɶɧɭɸ 

ɤɢɫɥɨɬɭ. ɋɨɞɟɪɠɚɧɢɟ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɵ ɫɜɵɲɟ 200 ɦɝ ɧɚ 1 ɤɝ ɠɦɵɯɚ 

ɨɩɚɫɧɨ ɞɥɹ ɠɢɡɧɢ ɠɢɜɨɬɧɵɯ. ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɯɥɨɩɤɨɜɨɦ ɠɦɵɯɟ ɢ 

ɲɪɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɝɨɫɫɢɩɨɥɚ, ɚ ɜ ɥɶɧɹɧɨɦ 

ɠɦɵɯɟ — ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɵ. 

Ʉɚɪɬɨɮɟɥɶ ɩɟɪɟɞ ɫɤɚɪɦɥɢɜɚɧɢɟɦ ɧɚɞɨ ɡɚɩɚɪɢɜɚɬɶ ɢɥɢ ɨɬɜɚɪɢɜɚɬɶ. 

ȼɨɞɭ ɩɨɫɥɟ ɜɚɪɤɢ ɤɚɪɬɨɮɟɥɹ (ɨɫɨɛɟɧɧɨ ɩɪɨɪɨɫɲɟɝɨ, ɧɟɞɨɡɪɟɜɲɟɝɨ, 

ɩɨɪɚɠɟɧɧɨɝɨ ɩɥɟɫɟɧɶɸ) ɞɚɜɚɬɶ ɫɜɢɧɶɹɦ ɧɟɥɶɡɹ, ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɧɚɯɨɞɢɬɫɹ 

ɦɧɨɝɨ ɫɨɥɚɧɢɧɚ. ɋ ɨɫɨɛɨɣ ɨɫɬɨɪɨɠɧɨɫɬɶɸ ɟɝɨ ɫɥɟɞɭɟɬ ɫɤɚɪɦɥɢɜɚɬɶ 

ɩɨɞɫɨɫɧɵɦ ɫɜɢɧɨɦɚɬɤɚɦ. Ʉɨɪɧɟɩɥɨɞɵ ɫɥɟɞɭɟɬ ɦɵɬɶ ɢ ɞɚɜɚɬɶ ɠɢɜɨɬɧɵɦ ɜ 

ɦɟɥɤɨ ɧɚɪɟɡɚɧɧɨɦ ɢɥɢ ɩɚɫɬɨɨɛɪɚɡɧɨɦ ɜɢɞɟ. Ɂɟɥɟɧɭɸ ɬɪɚɜɭ ɩɟɪɟɞ 

ɫɤɚɪɦɥɢɜɚɧɢɟɦ ɦɟɥɤɨ ɪɟɠɭɬ, ɢɡ ɧɟɟ ɬɚɤɠɟ ɝɨɬɨɜɹɬ ɬɪɚɜɹɧɭɸ ɦɭɤɭ. 
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2.4 Ɋɚɫɱɟɬ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

ɋɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɦɦɚɪɧɨɣ 

ɫɭɬɨɱɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ, ɬ. ɟ. 

16500)2105,4(1000)(  ɤɫɤɩɤɤɫɭɬɰ GGGnGQ  ɤɝ/ɫɭɬ 

ɝɞɟ, ɰQ  - ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ, ɤɝ/ɫɭɬ; 

ɫɭɬG  - ɫɭɦɦɚɪɧɚɹ ɫɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ, ɤɝ/ɫɭɬ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɜ ɫɦɟɧɭ ɰɫɦQ  , ɤɝ: 

8250
2

16500


ɤ
Q

Q ɰ
ɰɫɦ  ɤɝ 

ɝɞɟ, ɤ – ɤɪɚɬɧɨɫɬɶ ɤɨɪɦɥɟɧɢɹ. 

ȼɦɟɫɬɢɦɨɫɬɶ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ .ɩ ɛV , 3ɦ : 

15,8
85,0650

10005,4











ɫɭɬɤ
ɩɛ

G
V

 3ɦ  

ɝɞɟ, ɫɭɬɤG  - ɫɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɤɨɦɛɢɤɨɪɦɚ, ɤɝ; 
  - ɩɥɨɬɧɨɫɬɶ ɤɨɦɛɢɤɨɪɦɚ, ɤɝ/ 3ɦ ; 
 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬɢ ɛɭɧɤɟɪɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɪɨɛɢɥɤɢ ɞɪQ , ɤɝ/ɱ: 

2250
2
10005,4






ɫɭɬɤ

ɞɪ

G
Q

 ɤɝ/ɱ 

ɝɞɟ,   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɱ. 

ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɪɨɛɢɥɤɢ ɜɵɛɢɪɚɟɦ ɦɚɪɤɭ ȾȻ - 5. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ .ɤ ɩQ , ɤɝ/ɱ: 

5000
2
100010






ɪɚɡ

ɤɩ

G
Q

 ɤɝ/ɱ 

ɝɞɟ, ɪɚɡG  - ɦɚɫɫɚ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɧɚ ɪɚɡɨɜɭɸ ɞɚɱɭ, ɤɝ; 
  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɢɡɦn : 
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3
1750
5000


ɢɡɦ

ɤɩ
ɢɡɦ Q

Qn
 

ɝɞɟ, ɢɡɦQ  - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɧɟɤɨɜɨɣ ɦɨɣɤɢ-ɢɡɦɟɥɶɱɢɬɟɥɹ, ɤɝ/ɱ; 

175044,04,05,6065035,0)08,04,0(7,4)(7,4 22
21

22   nSdDQɢɡɦ  ɤɝ/ɱ 

ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɨɣɤɢ-ɢɡɦɟɥɶɱɢɬɟɥɹ ɜɵɛɢɪɚɟɦ ɦɚɪɤɭ ɂɄɆ-5. 

Ɉɛɴɟɦɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɪɟɡɟɪɧɵɯ ɩɨɝɪɭɡɱɢɤɨɜ ɥɢɧɢɢ ɫɢɥɨɫɚ 

ɢ ɫɟɧɚɠɚ .ɮ ɩQ , ɤɝ/ɱ: 

5,4
1

45,010





ɰ
ɮɩ

VQ
 ɤɝ/ɱ 

ɝɞɟ ɰ  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɱ; 

V – ɨɛɴɟɦ ɦɚɫɫɵ, ɫɪɟɡɚɟɦɨɣ ɡɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɰɢɤɥ, 3ɦ ; 

45,075,05,22,12,0  ɧkHbСV 3ɦ  
ɝɞɟ, С  - ɝɥɭɛɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ, ɦ; 

Л – ɞɥɢɧɚ ɮɪɟɡɛɚɪɚɛɚɧɚ, ɦ; 

H – ɜɵɫɨɬɚ ɛɭɪɬɚ, ɦ; 

ɧk  - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɵɫɨɬɵ ɛɭɪɬɚ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɰ , ɱ: 

1 2 3 0,1ɰ        ɱ 

ɝɞɟ, 1  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɮɪɟɡɟɪɨɜɚɧɢɹ, ɱ; 

2  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɴɟɦɚ ɮɪɟɡɛɚɪɚɛɚɧɚ ɜ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ, ɱ; 

3 -ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɧɚ ɡɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ ɮɪɟɡɟɪɨɜɚɧɢɹ,ɱ. 

Ɇɚɫɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɡɟɥɟɧɵɯ ɢ ɝɪɭɛɵɯ 

ɤɨɪɦɨɜ ɪɟɠQ , ɤɝЕɱ: 

1260005,0200
2

05,03,04,050660
2

60 ЦТЧЦКб 





 laabnmQɪɟɠ ɤɝЕɱ 

ɝɞɟ, Ц - ɱɢɫɥɨ ɧɨɠɟɣ; 

Ч – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 1ɦɢɧ ; 

Л – ɲɢɪɢɧɚ ɝɨɪɥɨɜɢɧɵ ɩɢɬɚɬɟɥɹ, ɦ; 
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ɦɚɤɫa , ɦɢɧa  - ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɢɬɚɸɳɢɦɢ 

ɜɚɥɶɰɚɦɢ ɢɥɢ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ, ɦ; 

Х - ɞɥɢɧɚ ɪɟɡɤɢ, ɦ; 
  - ɩɥɨɬɧɨɫɬɶ ɤɨɪɦɨɜ, ɫɠɚɬɵɯ ɜɚɥɶɰɚɦɢ ɢɥɢ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ, ɤɝ/ 3ɦ . 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɢɡɦɟɥɶɱɢɬɟɥɹ ɰ , ɱ: 

8
1260

100010





ɪɟɠ

ɪɚɡ
ɰ Q

G


ɱ 

Ɏɪɨɧɬ ɤɨɪɦɥɟɧɢɹ L, ɦ: 

175
2
100035,0










m
mlL

 ɦ 

ɝɞɟ, Ц – ɪɚɫɱɟɬɧɨɟ ɩɨɝɨɥɨɜɶɟ ɫɤɨɬɚ ɜ ɨɞɧɨɦ ɢɥɢ ɞɜɭɯ ɪɹɞɚɯ; 

Х – ɞɥɢɧɚ ɤɨɪɦɭɲɤɢ ɞɥɹ ɨɞɧɨɝɨ ɠɢɜɨɬɧɨɝɨ, ɦ; 
m  - ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ ɫɤɨɬɚ, ɩɪɢɯɨɞɹɳɟɟ ɧɚ ɨɞɧɨ ɫɤɨɬɨɦɟɫɬɨ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɨɛɢɥɶɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ Q, ɤɝ/ɱ: 

6,203
175

6,010005,166,36,3 






L

VmqQ
 ɤɝ/ɱ 

ɝɞɟ, q – ɧɨɪɦɚ ɜɵɞɚɱɢ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ, ɤɝ; 

V – ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɦ/ɫ. 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɰɢɤɥɨɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ Ф: 

13
85,01500
5,161000











ɤɭɡ

ɮ

G
qm

k
 

ɝɞɟ, ɮm  - ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɜ ɧɚ ɮɟɪɦɟ; 

q – ɧɨɪɦɚ ɜɵɞɚɱɢ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ, ɤɝ; 

ɤɭɡG  - ɦɚɫɫɨɜɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɪɚɡɞɚɬɱɢɤɚ, ɤɝ; 
  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬɢ ɤɭɡɨɜɚ. 

ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɞɚɬɱɢɤɚ ɜɵɛɢɪɚɟɦ ɦɚɪɤɭ ɄɌɍ-10. 
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3. ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ 

 

3.1 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ 

ɉɨɫɤɨɥɶɤɭ ɩɨɞɚɱɚ ɢ ɞɨɡɢɪɨɜɤɚ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ 

ɩɪɨɰɟɫɫ ɞɨɜɨɥɶɧɨ ɬɪɭɞɨɟɦɤɢɣ, ɬɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ. Ⱦɥɹ 

ɦɟɯɚɧɢɡɚɰɢɢ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɭɧɤɟɪɵ ȻɋɄ-10, 

ɧɨɪɢɢ, ɰɟɩɨɱɧɨ-ɲɚɣɛɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɞɨɡɚɬɨɪ. Ɉɬ 

ɛɭɧɤɟɪɚ ɩɨ ɲɧɟɤɨɜɨɦɭ ɬɪɚɧɫɩɨɪɬёɪɭ ɢɞɟɬ ɩɨɞɚɱɚ ɤ ɰɟɩɨɱɧɨ-ɲɚɣɛɨɜɨɦɭ 

ɬɪɚɧɫɩɨɪɬɟɪɭ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɤɨɪɦ ɩɨɩɚɞɚɟɬ ɤ ɞɨɡɚɬɨɪɚɦ 

ɤɨɪɦɭɲɟɤ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɞɨɡɚɬɨɪ.  

 

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.2.1 Ɋɚɫɱɟɬ ɪɚɡɦɟɪɨɜ ɞɨɡɢɪɭɸɳɟɣ ɬɪɭɛɵ 
 

ɉɪɢ ɪɚɡɞɚɱɟ 5 ɩɨɪɰɢɣ ɜ ɞɟɧɶ ɩɨ 0,8 ɤɝ, ɪɚɫɫɱɢɬɚɟɦ ɪɚɡɦɟɪɵ ɤɚɦɟɪɵ 

ɪɚɡɞɚɬɱɢɤɚ. 

ɉɥɨɬɧɨɫɬɶ ɡɟɪɧɚ ɩɪɢɦɟɦ ɡɚ ρ=700ɤɝ/ɦ3, ɬɨ ɩɪɢ ɷɬɨɦ ɨɛɴɟɦ ɛɭɞɟɬ ɪɚɜɟɧ  

V=Ц/ ρ     (3.1) 

V=0.8/700=0.001 ɦ3 

ɉɪɢɦɟɦ ɜɵɫɨɬɭ ɤɚɦɟɪɵ С=0,5ɦ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɜɵɪɚɠɚɟɬɫɹ ɤɚɤ F=V/С 

Ɍɨɝɞɚ 

F=0.001/0.5=0.002 ɦ2 

F=ɉН²/4 

Н= /4F  
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          Ɍɨɝɞɚ Н= 14,3/002,0*4 =0.05 ɦ 

ɉɨɥɭɱɢɥɢ ɞɢɚɦɟɬɪ ɞɨɡɢɪɭɸɳɟɣ ɤɚɦɟɪɵ - 0,05 ɦ, ɩɪɢ ɜɵɫɨɬɟ 0,5ɦ. 

Ⱦɨɡɢɪɨɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɢɥɢ ɭɜɟɥɢɱɟɧɢɹ 

ɞɨɡɢɪɭɸɳɟɣ ɤɚɦɟɪɵ, ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ. ȼ ɩɪɨɟɤɬɟ ɦɵ ɛɟɪɟɦ ɩɪɟɞɟɥɵ 

ɞɨɡɢɪɨɜɤɢ ɨɬ 0,5 ɞɨ 0,8 ɤɝ, ɢ ɩɨɥɭɱɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ, ɱɬɨ ɩɪɢ0,5 

ɤɝ ɜɵɫɨɬɚ ɤɚɦɟɪɵ ɪɚɜɧɚ 0,3 ɦ.  

Ɉɬɜɟɪɫɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɨɡɢɪɨɜɤɟ ɫɧɢɡɭ ɜɜɟɪɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,8, 

0,7, 0,6 ɢ 0,5 ɤɝ ɩɪɢ ɫɨɜɩɚɞɟɧɢɢ ɨɬɜɟɪɫɬɢɣ.  

 

3.2.2 Ɋɚɫɱɟɬ ɛɨɥɬɚ ɧɚ ɫɪɟɡ 
Ɋɚɫɫɱɢɬɚɟɦ ɛɨɥɬɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ. Ȼɨɥɬ ɪɚɛɨɬɚɟɬ ɧɚ 

ɫɪɟɡ . ɞɚɜɢɬ ɧɚ ɛɨɥɬ ɫ Ɋ = 80 ɇ.  

Ⱦɢɚɦɟɬɪ ɛɨɥɬɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ : 

)(
4

G
kd

P

ɡɚɬ
P гf

Ɋ


  ,  (3.2) 

ɝɞɟ Фɡɚɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɹɠɤɢ, Фɡɚɬ=1,3; 

Ɋ – ɧɚɝɪɭɠɟɧɧɚɹ ɫɢɥɚ, ɇ; Ɋ=80 H; 

Gɪ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɪɟɡ ɋɬ3=60 Ɇɉɚ 

Г – ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ, г=2; 

П – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ, П=0,14 

59.6d P  ɩɪɢɦɟɦ 8 ɦɦ 

 

3.2.3 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ ɜ ɩɧɟɜɦɨɰɢɥɢɧɞɪɟ 

Ɉɩɪɟɞɟɥɢɦ ɩɧɟɜɦɨɰɢɥɢɧɞɪ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ 

ɞɜɢɠɟɧɢɟ ɡɚɫɥɨɧɤɢ. 

ɉɨɞɛɟɪɟɦ ɞɢɚɦɟɬɪ ɢɫɯɨɞɹ ɢɡ ɫɢɥɵ ɜɨɡɞɟɣɫɬɜɢɹ ɜɚɤɭɭɦɚ Ɋɜ =0.05 ɦɉɚ 

F=Pɜ*S,                                                (3.3) 

ɝɞɟ F=ЦР+Fɬɪ. ,ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɫɢɥɵ Fɬɪ=0.2(ЦР) 

S=ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ. 

Ɋɜ =0.05 Ɇɉɚ ɪɚɜɧɨ Ɋɜ =50*10³ɇ/Ɇ²  
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ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɵɞɭɳɟɣ ɮɨɪɦɭɥɵ ɩɨɥɭɱɢɦ 

Pɜ=F/S=F/((ɉН²/4) 

ȼɵɪɚɡɢɦ ɞɢɚɦɟɬɪ ɢɡ ɮɨɪɦɭɥɵ  

D= 
14.3*50000

60*4 =0,03 ɦ=30ɦɦ , 

ɩɪɢɦɟɦ ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɪɚɜɧɵɣ 46 ɦɦ. 

3.2.4 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɩɚɥɶɰɚ 

Ɍ=4Ɋ/ ɉН²≤ДɌЖ – ɪɚɫɱɟɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚ ɫɪɟɡ, 

ДɌЖ=0,5*ДıЖ,  

ɝɞɟ ДɌЖ-ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɫɞɜɢɝɟ, ı=160Ɇɉɚ,  

Ɋ-ɜɧɟɲɧɹɹ ɧɚɝɪɭɡɤɚ. 

Ɇɨɠɟɦ ɧɚɣɬɢ ДɌЖ=0,5*160=80 Ɇɉɚ 

ɂɡ ɮɨɪɦɭɥɵ 3.4 ɜɵɪɚɠɚɟɦ Н 

          ЖД/*2 Pd  0038.014.3*100000*80/1660*2 d  ɦ 

Ȼɟɪɟɦ ɞɢɚɦɟɬɪ ɩɚɥɶɰɚ 5 ɦɦ=000,5 

 

3.2.5 ɉɪɨɜɟɪɤɚ ɩɚɥɶɰɚ ɧɚ ɫɪɟɡ 

ɇɚ ɩɚɥɟɰ ɜ ɬɨɱɤɚɯ Ⱥ ɢ ȼ ɞɟɣɫɬɜɭɸɬ ɩɟɪɟɪɟɡɵɜɚɸɳɢɟ ɫɢɥɵ RȺ=F ɢ 

Rȼ=F ɪɢɫɭɧɤɟ 5.8, ɩɨɷɬɨɦɭ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɪɟɡ ɨɩɪɟɞɟɥɢɬɫɹ 

ɤɚɤ Д21Ж: 

Ĳ = 2

4
dk
F


,     (3.4) 

ɝɞɟ Ф – ɱɢɫɥɨ ɩɥɨɫɤɨɫɬɟɣ ɫɪɟɡɚ ɜ ɫɨɟɞɢɧɟɧɢɢ; 

Н – ɞɢɚɦɟɬɪ ɩɚɥɶɰɚ, ɦ. 

Ĳ = 2005,014,32
20004


  = 3,18 Ɇɉɚ 

Ɍɚɤ ɤɚɤ ɞɥɹ ɋɬ 3 ДĲЖɫɪɟɡ = 350 Ɇɉɚ, ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ Ĳ < ДĲЖɫɪɟɡ, ɬ.ɟ. 

ɩɚɥɟɰ ɩɪɢɥɨɠɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜɵɞɟɪɠɢɬ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɩɚɥɟɰ-ɜɬɭɥɤɚ 

 

3.2.6 Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ 

 

ΤЦКб=ɤ*Ɍ/Аp=Ф*8*F*D0/πН²=Ф*8FМ/ πН², (3.5) 

 

ɝɞɟ D0=0.046 – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɜɢɬɤɨɜ ɩɪɭɠɢɧɵ, 

Ф – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 

Н – ɩɪɢɧɢɦɚɟɦɵɣ ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɪɚɜɧɵɣ 0,005 ɦ 

ɫ= D0/Н,  (3.6) 

М=0,046/0,005=9,2 ɩɨ ɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɯɨɞɢɦ Ф=1,14 

Ɂɚɡɨɪ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɨɩɪɢɤɚɫɧɨɜɟɧɢɹ: 

δ≈0,1Н 

δ≈0,1*0.005=0.0005 

Ɍɦɚɯ=1,14*8*0,05*9,2/3,14*0,005=234,4 

ɋɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɪɭɠɢɧɭ: 

F=P*S,  (3.7) 

 

ɝɞɟ, Ɋ=0,05 Ɇɉɚ, 

S- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

F= 16604/1000000*046,0*046,0*14,3*05,0   H 

Ɉɩɪɟɞɟɥɹɟɦ ɭɬɨɱɧɟɧɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ: 

(3.7) 

002.0000001.0*560/9*1660*14.1*6.1 d  ɦ 
 /**6.1 cPkd 
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Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɢɬɤɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

Ч=G*Н*λ/8*F*М3, (3.8) 

ɝɞɟ, G=80000 Ɇɉɚ 

λ- ɜɡɹɬɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 8 

Ч=80000*1000000*0,002*0,008/8*1660*27=13,2 

ɉɨɥɭɱɢɥɢ Ч=13 ɜɢɬɤɨɜ 

3.2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɪɢɜɨɞɚ  

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

0* ;K NN


      (3.9) 

ɝɞɟ: К- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ; 

η- ɄɉȾ ɩɪɢɜɨɞɚ (0,6-0,85); 

Ⱦɥɹ ɩɪɢɜɨɞɨɜ ɩɪɢɧɢɦɚɸɬ К=1,25. 

   ɉɪɢɦɟɦ η=0,85; 

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ:  1.25*1.3 1.91 ;
0.85

N ɤВɬ    

3.2.8 Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɢɬɚɬɟɥɹ. 

ɉɥɨɬɧɨɫɬɶ ɫɦɟɫɢ   = 300ɤɝ/ɦ3 Д4Ж. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɫɦɟɫɢ, ɜ ɫɭɬɤɢ Д12Ж: 


mV  ,          (3.10) 

ɝɞɟ m- ɦɚɫɫɚ ɫɦɟɫɢ, m = 20 ɤɝ; 

        -ɩɥɨɬɧɨɫɬɶ ɤɨɪɦɚ, ɤɝ/ɦ3; 

300
20

V  = 0,067 ɦ3 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɹ ɡɚ 1 ɫɟɤɭɧɞɭ Д3Ж: 

V = VV            (3.11) 

ɝɞɟ V – ɩɨɫɬɭɩɚɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɦ3/ɫ Д6Ж 

V = 0,790,067 = 0,053ɦ3/ɫ 
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3.3 ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

3.3.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɡɞɨɪɨɜɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ 

ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɜɢɫɢɬ ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɩɪɟɞɩɪɢɹɬɢɹ, ɜ ɩɨɥɟ, ɜ ɪɟɦɨɧɬɧɨɣ 

ɦɚɫɬɟɪɫɤɨɣ, ɧɚ ɮɟɪɦɟ. ɉɨɷɬɨɦɭ ɟɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɯɨɡɹɣɫɬɜɟ ɭɞɟɥɹɸɬ ɨɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ.  

Ɉɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɩɪɨɜɟɞɟɧɢɟ 

ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡɥɨɠɟɧɨ ɧɚ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. ȼ ɰɟɥɹɯ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɞɢɪɟɤɬɨɪɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɝɨɞɚ ɢɡɞɚɟɬɫɹ ɩɪɢɤɚɡ ɨ 

ɧɚɡɧɚɱɟɧɢɢ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɤɚɠɞɨɦ 

ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɢ ɧɚ ɤɚɠɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɤɟ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 

ɪɭɤɨɜɨɞɫɬɜɨ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɩɪɨɜɟɞɟɧɢɟɦ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 

ɯɨɡɹɣɫɬɜɟ ɜɨɡɥɨɠɟɧɨ ɧɚ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ, ɚ ɬɚɤɠɟ ɧɚ ɢɧɠɟɧɟɪɚ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ. 

ȼ ɫɨɫɬɚɜɥɟɧɧɨɦ ɩɪɢɤɚɡɟ ɭɬɜɟɪɠɞɚɟɬɫɹ ɤɨɦɢɫɫɢɹ ɩɨ ɩɪɢɟɦɤɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɦɢɧɢɦɭɦɨɜ ɪɚɛɨɱɢɯ, ɬɚɤɠɟ ɷɬɚ ɤɨɦɢɫɫɢɹ ɩɪɨɜɟɪɹɟɬ 

ɩɪɚɜɢɥɶɧɨɫɬɶ ɨɮɨɪɦɥɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɩɪɨɜɨɞɹɬɫɹ ɜɫɟ ɜɢɞɵ ɢɧɫɬɪɭɤɬɚɠɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 

ɊɎ. 

ɉɨ ɩɪɨɢɫɲɟɫɬɜɢɟ ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɜɨɞɢɬɫɹ 

ɪɚɫɫɥɟɞɨɜɚɧɢɟ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ ɩɨ ɮɨɪɦɟ ɇ-1 ɜ ɞɜɭɯ ɷɤɡɟɦɩɥɹɪɚɯ. 

Ɍɚɤɠɟ ɟɠɟɝɨɞɧɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɨɬɱɟɬɧɨɫɬɶ ɩɨ ɮɨɪɦɟ 7-Ɍ. 
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ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɜɨɞɹɬ ɬɪёɯɫɬɭɩɟɧɱɚɬɵɣ ɤɨɧɬɪɨɥɶ. ɋɨɫɬɚɜɥɹɟɬɫɹ 

ɫɨɝɥɚɲɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɟɠɞɭ ɩɪɨɮɫɨɸɡɨɦ ɤɨɥɥɟɤɬɢɜɚ ɢ 

ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɹ. ȿɠɟɝɨɞɧɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɥɚɧ ɪɚɛɨɬ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɨɬɱɟɬɧɨɫɬɶɸ ɩɪɢ ɩɨɞɜɟɞɟɧɢɢ ɢɬɨɝɨɜ ɪɚɛɨɬɵ 

ɤɨɥɥɟɤɬɢɜɚ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɢ ɦɟɪɨɩɪɢɹɬɢɹ, ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɯɨɡɹɣɫɬɜɟ 

ɟɳɟ ɧɟ ɧɚ ɞɨɥɠɧɨɦ ɭɪɨɜɧɟ. ȼ ɩɟɪɢɨɞ ɧɚɩɪɹɠɟɧɧɵɯ ɪɚɛɨɬ, ɤɨɝɞɚ ɭɫɥɨɜɢɹ 

ɬɪɭɞɚ ɜɪɟɞɧɵɟ ɢ ɬɹɠɟɥɵɟ, ɧɟ ɯɜɚɬɚɟɬ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 

ɫɩɟɰɨɞɟɠɞɵ, ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ, ɬɚɤɠɟ ɧɟɤɨɬɨɪɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ɇɚ ɮɟɪɦɚɯ, ɝɞɟ ɩɪɟɨɛɥɚɞɚɟɬ ɜɨ ɦɧɨɝɨɦ ɠɟɧɫɤɢɣ ɬɪɭɞ, ɤɚɤ ɠɟɧɳɢɧɵ, 

ɬɚɤ ɢ ɦɨɥɨɞɟɠɶ ɪɚɛɨɬɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɪɭɞɨɜɨɝɨ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ. 

Ɉɪɝɚɧɢɡɚɰɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɚɞɦɢɧɢɫɬɪɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɧɚ ɦɟɫɬɚɯ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ, ɚɜɬɨɦɨɛɢɥɢ, ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 

ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɢ ɢɫɩɵɬɚɧɢɹ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɡɚɤɪɟɩɥɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɥɢɰɚɦɢ. Ɉɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɢ ɢɫɩɵɬɚɧɢɟ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɩɪɨɜɨɞɢɬɫɹ ɤɚɱɟɫɬɜɟɧɧɨ ɢ ɜ ɫɪɨɤ.  

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɢɦɟɸɬɫɹ ɭɦɵɜɚɥɶɧɢɤɢ ɢ ɭɛɨɪɧɵɟ 

ɩɨɦɟɳɟɧɢɹ.  

 

3.3.2 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɱɢɯ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ 

3.3.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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1.2 Ʉ ɪɚɛɨɬɟ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɧɟ ɢɦɟɸɳɢɟ ɦɟɞɢɰɢɧɫɤɢɯ 

ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ, ɜɜɨɞɧɵɣ ɢ 

ɩɟɪɜɢɱɧɵɣ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

1.2 ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ. ɇɟ 

ɞɨɩɭɫɤɚɟɬɫɹ: ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɪɚɫɩɢɬɢɟ 

ɫɩɢɪɬɧɵɯ ɧɚɩɢɬɤɨɜ ɢ ɤɭɪɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ, ɪɚɛɨɬɚ ɜ ɫɨɫɬɨɹɧɢɢ 

ɚɥɤɨɝɨɥɶɧɨɝɨ ɢɥɢ ɧɚɪɤɨɬɢɱɟɫɤɨɝɨ ɨɩɶɹɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɚ ɜ 

ɛɨɥɟɡɧɟɧɧɨɦ ɢɥɢ ɭɬɨɦɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

1.3 ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɨɱɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚ 

ɪɚɛɨɬɚɸɳɢɯ ɜɨɡɦɨɠɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɦɟɪɵ 

ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ: ɞɜɢɠɭɳɢɟɫɹ ɦɟɯɚɧɢɡɦɵ, ɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɥɟɬɚɸɳɢɟ ɱɚɫɬɢɰɵ, ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, 

ɩɨɜɵɲɟɧɧɚɹ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ 

ɡɨɧɵ, ɩɨɜɵɲɟɧɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɨɩɚɫɧɨɫɬɶ 

ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

1.4 Ɋɚɛɨɬɚɸɳɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ: ɯɚɥɚɬɨɦ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɦ, ɪɭɤɚɜɢɰɚɦɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ, ɡɢɦɨɣ ɤɭɪɬɤɨɣ ɧɚ ɭɬɟɩɥɹɸɳɟɣ ɩɨɞɤɥɚɞɤɟ. 

1.5 ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɡɪɵɜɨɜ ɢ ɩɨɠɚɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɱɢɫɬɨɬɟ 

ɢ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɨɦɟɳɟɧɢɹ, ɧɟ ɡɚɯɥɚɦɥɹɬɶ ɩɪɨɯɨɞɵ ɢ 

ɩɪɨɟɡɞɵ. Ɂɧɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚɦɢ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

1.6 ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɧɚɪɭɲɟɧɢɢ ɧɨɪɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɟ, ɚɜɚɪɢɢ ɢɥɢ ɬɪɚɜɦɢɪɨɜɚɧɢɢ 

ɪɚɛɨɬɧɢɤɨɜ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ. 

1.7 ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɭɦɟɬɶ ɢ ɩɪɢɦɟɧɹɬɶ ɫɩɨɫɨɛɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 

(ɞɨɜɪɚɱɟɛɧɨɣ) ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɟɦɭ (ɩɪɢɥɨɠɟɧɢɟ 1). 
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1.8 Ɋɚɛɨɬɚɸɳɢɟ ɞɨɥɠɧɵ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ. 

ɉɪɢɧɢɦɚɬɶ ɩɢɳɭ, ɤɭɪɢɬɶ, ɫɧɢɦɚɬɶ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜɨ 

ɜɪɟɦɹ ɨɬɞɵɯɚ ɫɥɟɞɭɟɬ ɜ ɦɟɫɬɚɯ, ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ. 

1.9 Ʌɢɰɚ, ɧɚɪɭɲɢɜɲɢɟ ɬɪɟɛɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɣ ɂɧɫɬɪɭɤɰɢɢ, ɧɟɫɭɬ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 

3.3.3 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 
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ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 

 

3.4 ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ 

 

3.4.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɡɚɬɨɪɚ ɛɟɪɟɦ ɡɚ ɛɚɡɭ ɫɪɚɜɧɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɣ ɬɚɪɟɥҗɱɚɬɵɣ 

ɞɨɡɚɬɨɪ. 

3.4.1.1. Ɋɚɫɱɟɬы ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫы ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɞɨɡɚɬɨɪɚ 
Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɧɩ.ɡ.ɞ.ɩ.ɞ.ɨɤɛ ɋɋɋɋCɋ  ,     (3.10) 

ɝɞɟ ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɦ, ɤɚɪɤɚɫɨɜ), ɪɭɛ.; 

ɋɨ.ɞ. – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɜɚɥɵ, ɜɬɭɥɤɢ), ɪɭɛ; 

ɋɩ.ɞ– ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɪɭɛ; 

ɋɡɩ – ɡɚɪɩɥɚɬɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ; 

ɋɧ– ɧɚɤɥɚɞɧɵɟ, ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɩɥɚɧɨɜɵɟ ɧɚɤɨɩɥɟɧɢɹ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɦɚ, ɤɭɡɨɜ, ɞɨɡɚɬɨɪ ɢ ɬ.ɩ.) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɣ ɫɬɨɢɦɨɫɬɢ 1 ɤɝ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, Д16Ж: 

  ɤТɤ G ɐɋ ,        (3.11) 

ɝɞɟ ɐТ– ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, 

ɪɭɛ. 

Gɤ– ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, 

ɤɝ. ɤG ≈ 1700 ɤɝ. 

ɤɋ = 1700*30 = 51000 ɪɭɛ.       

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɤɨɪɩɭɫɚ ɢ 

ɬ.ɩ.): 

Изм. Лист № докум. Подпись Дата 

Лист 

10 ВКР.35.03.06.108.18.ДСК.00.00.ПЗ 



46 

ɦɡɩɞɨ ɋCɋ .. ,        (3.12) 

ɝɞɟ ɋɡɩ – ɡɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɂɚɪɩɥɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

, ɤ  Э гɋ ɷɧɡɩ  ɲɬn        (3.13) 

ɝɞɟ Чɲɬ– ɤɨɥɢɱɟɫɬɜɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɲɬ; 

г– ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ, ɪɭɛ/ɱ; 

Эɧ– ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɱɟɥ.ɱ; 

ɤɷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɨɩɥɚɬ ɢ ɧɚɱɢɫɥɟɧɢɣ 

(ɤɷ = 1,25…1,45), Д16Ж. 

ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: 

ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ Г = 100 ɪɭɛ/ɱ; 

ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

Эɧ ≈ 4 ɱɟɥ.ɱ; 

ɜɫɟɝɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ Чɲɬ = 8 ɲɬ. 

ɋɡɩ = 24*100*4*1,35 = 12960 ɪɭɛ.     

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɋɦ = ɐТ*Gɡ,         (3.14) 

ɝɞɟ ɐТ – ɰɟɧɚ ɡɚ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɪɭɛ/ɤɝ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɐТ = 15 ɪɭɛ/ɤɝ, Д16Ж. 

Ɇɚɫɫɚ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɡ

ɤ
3 ɤ

GG  ,         (3.15) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɤɝ; 

ɤɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɡɚɝɨɬɨɜɤɢ (ɤɡ = 0,71) , Д16Ж. 

ɉɨ ɱɟɪɬɟɠɚɦ Gɤ ≈ 1000 ɤɝ; 

Gɡ = 1000/0,7 = 1428,6 ɤɝ.       
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Ɍɨɝɞɚ, 

ɋɦ = 15*1428,6 = 21429 ɪɭɛ.      

ɋɨɞ = 3629+21429 = 25058 ɪɭɛ.      

Ɂɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɡɩ = гТ*ЭМɛ*ɤɷ,        (3.16) 

ɝɞɟ гТ – ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ; 

Эɫɛ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ, ɱɟɥ.ɱ. 

ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ гТ = 100 ɪɭɛ/ɱ, Д16Ж; 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

   ɫɛТɫɛТcɛ ɤtt  ,        (3.17) 

ɝɞɟ ЭМɛТ– ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥɱ; 

ɤɫɛТ–ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ (ɤɫɛТ =1,08) , Д16Ж. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɢ ЭМɛТ = 8 ɱ. 

cɛt  = 8*1,08 = 8,64 ɱ.       

ɋɡɩ = 100*8,64*1,35  1166 ɪɭɛ.      

Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: 

100

R  ɡɩɋ
  ɧɋ


 ,         (3.18) 

ɝɞɟ  ɡɩɋ – ɫɭɦɦɚ ɡɚɪɩɥɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɛɨɪɤɟ, ɪɭɛ; 

R– ɩɪɨɰɟɧɬ ɤɨɫɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ (R=50%), Д16Ж. 

ɋɇ = (12960+1166)*50/100 = 7063 ɪɭɛ.     

Ɂɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɡɥɵ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ ɨɩɪɟɞɟɥɹɸɬɫɹ: 

ɪɭɛɋɋ Тɩɞ , ;        

ɝɞɟ ɋТ – ɫɬɨɢɦɨɫɬɶ ɤɚɠɞɨɣ ɞɟɬɚɥɢ, ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ∑ɋТ  ≈ 20000 ɪɭɛ. 

ɋɩ.ɞ. = 20000 ɪɭɛ. 
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ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɚɯɨɞɢɦ ɛɚɥɚɧɫɨɜɭɸ ɫɬɨɢɦɨɫɬɶ: 

ɋɛ = 51000+25058+20000+12960+7063= 116081 ɪɭɛ.   

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ G1≈ 1800 ɤɝ ± 1,5 %.  

 

3.4.1.2. Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-эɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ эɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 
 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɞɨɡɚɬɨɪ ɫ ɚɧɚɥɨɝɢɱɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. 

ȼ ɬɚɛɥɢɰɟ 3.1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ 

ɩɪɨɜɨɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɜɵɱɢɫɥɹɟɬɫɹ ɧɟ ɧɚ ɟɞɢɧɢɰɭ ɦɨɳɧɨɫɬɢ, ɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, 

ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɩɨɬɪɟɛɥɹɟɦɵɟ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɡɧɵɟ.  

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

 
Ɍ TɊ

GМ
ɫɥɝɨɞ  г

ɤ
ɟ 


1

1
1 ;       (3.19) 

ɫɥɝɨɞг

ɤ
ɟ T  T  Ɋ

G
М




0

0
0 ,       

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ/ɬ; 

Gɤ1, Gɤ0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɋг1,Ɋг0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɬ/ɱ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 1800/(7*3832*6) = 0,01 ɤɝ/ɬ;    
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Ɇɟ0 = 1900/(6*1886*6) = 0,03 ɤɝ/ɬ.    

 

Ɍɚɛɥɢɰɚ 3.1. - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬɵ 
ɂɫɯɨɞɧɵɣ ɉɪɨɟɤɬɢɪɭɟɦɨɣ 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɝ 250 200 
Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 105000 90000 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 7,8 7,5 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 
Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 
ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ*ɱ. 100 100 
ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 15 15 
ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 9 
Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 1886 3832 
ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 6 6 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ/ɱ 6 7 
Ɏɨɧɞɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɫɥɝɨɞг

ɛ
ɟ ɌTɊ

C
F




1

1
1 ; ɪɭɛ./ɬ;      (3.20) 

ɫɥɝɨɞZ

ɛ
ɟ ɌɌɊ

C
F




1

0
0 , ɪɭɛ./ɬ.       

ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

Fɟ1 = 105000/(7*3832*6) = 0,65 ɪɭɛ./ɬ.;    

Fɟ0 = 90000/(6*1886*6) = 1,33 ɪɭɛ./ɬ.    

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 
Ɋ
NЭ

  г

e
ɟ

1

1
1  ;         (3.21) 

 
Ɋ
NЭ

  г

e
ɟ

0

0
0  ,          

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ*ɱ/ɬ; 

σɟ1, σɟ0 – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 
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Ɋг1, Ɋг0 – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ. 

ɗɟ1 = 7,8/7 = 1,11 ɤȼɬ/ɬ;      

ɗɟ0 = 7,5/6 = 1,25 ɤȼɬ/ɬ.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɬ. 

14,0
7
1

1
1 

г

ɪ
ɟ Ɋ

n
Ɍ  ɱɟɥ*ɱ/ɬ;      (3.22) 

16,0
6
1

0
0 

г

ɪ
ɟ Ɋ

n
Ɍ  ɱɟɥ*ɱ/ɬ,     

ɝɞɟ Чɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ (ɪɭɛ./ɬ) ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

     (3.23) 

     
ɝɞɟ ɋɡɩ1,ɋɡɩɨ0– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ./ɬ. 

ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɬ; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ./ɬ; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ɬ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɫɨɰɨɬɫɬɞɟɡɩ ɤɤɤɤɌгC  111 ;      (3.24) 

ɫɨɰɨɬɫɬɞɟɡɩ ɤɤɤɤɌгC     000
 ;       

ɝɞɟ  г1, г0 – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ./ɱ. 

Ʉɞ, Ʉɫɬ, Ʉɨɬ, Ʉɫɨɰ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ, ɨɩɥɚɬɵ ɡɚ 

ɫɬɚɠ, ɨɩɥɚɬɵ ɨɬɩɭɫɤɨɜ ɢ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

г1 = г0 = 28 ɪɭɛ./ɱ. 

Ʉɞ = 1,3; Ʉɫɬ = 1,1; Ʉɨɬ = 1,1; Ʉɫɨɰ = 1,12, Д16Ж. 

ɋɡɩ1= 100*0,04*1,3*1,1*1,1*1,12 = 5,91 ɪɭɛ./ɬ;     

;11111
АCCCS ɪɬɨЭɡɩэɤɫɩ 

;00000
АCCCS ɪɬɨЭɡɩэɤɫɩ 
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ɋɡɩ0= 100*0,05*1,3*1,1*1,1*1,12 = 7,41 ɪɭɛ./ɬ.     

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

1

1
1

Z

Эɭ
Э Ɋ

ɌN
ɋ


 ;        (3.25) 

0

0
0

Z

Эɭ
Э Ɋ

ɌN
ɋ


 ,        

ɝɞɟ σɭ1, σɭ0- ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, ɤȼɬ; 

Ɍɗ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɍɗ = 4,3 ɪɭɛ./ɤȼɬ*ɱɚɫ, Д16Ж. 

ɋɟ1 = 7,8*4,3/7 = 4,47 ɤȼɬ/ɬ;      

ɋɟ0 = 7,5*4,3/6 = 5,04 ɤȼɬ/ɬ.      

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ (ɪɭɛ./ɬ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɝɨɞг1

ɪɬɨ1
1 Ɍ Ɋ  100

ɇ  
1




 ɛ

ɪɬɨ

C
C ;       (3.26) 

ɝɨɞг0

ɪɬɨ00
0 Ɍ Ɋ  100

ɇ 



 ɛ

ɪɬɨ

C
C ,       

ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 105000*9/(100*7*3832) = 0,35 ɪɭɛ./ɬ;    

ɋɪɬɨ0 = 90000*10/(100*6*1886) = 0,8 ɪɭɛ./ɬ.   

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ (ɪɭɛ./ɬ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

;
Ɍ Ɋ  100

ɚ 

ɝɨɞг1

11
1 




CɛА        (3.27) 

;
Ɍ Ɋ  100

ɚ 

ɝɨɞг0

00
0 




Cɛ
А        

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 105000*15/(100*7*3832) = 0,59 ɪɭɛ./ɬ;    

Ⱥ0 = 90000*15/(100*6*1886) = 1,19 ɪɭɛ./ɬ.    

Ɉɬɫɸɞɚ, 

1эɤɫɩS  = 5,91+4,47+0,35+0,59 = 15,32 ɪɭɛ./ɬ;     

0эɤɫɩS  = 7,41+5,04+0,8+1,49 = 14,74 ɪɭɛ./ɬ.     
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Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

  ɝɨɞг1ɝɨɞ Ɍ Ɋ  SSЭ  10  ,      (3.28) 

ɝɨɞЭ  = (15,32-14,74)*7*3832 = 15558 ɪɭɛ.    

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞг
ɝɨɞг

ɛ

ɝɨɞг

ɛ
ɧɝɨɞɝɨɞ ɌɊ

ɌɊ
ɋ

ɌɊ
ɋЕЭЕ 





 1

2

2

1

1 )( ,   (3.29) 

ɝɞɟ Еɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, Еɧ = 0,14 Д16Ж; 

ȿɝɨɞ = 15558-0,14*(105000/(7*3832)-90000/(6*1886))*7*3832 = 

= 23296 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

ɝɨɞ

ɛɛ
ɨɤ Э

ɋɋɌ 01  ,        (3.30) 

Ɍɨɤ = (105000-90000)/15558 = 0,96 ɝɨɞɚ.     

ȼɵɜɨɞ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɧɚɦɢ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɡɚɬɨɪɚ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ 

ɪɚɫɱɟɬɚɦ, ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨɣ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɩɨɥɭɱɢɥɫɹ 0,3 < 6 ɥɟɬ. 

Ɍɚɛɥɢɰɚ 3.2 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȼɚɪɢɚɧɬɵ 
ɂɫɯɨɞɧɵɣ ɉɪɨɟɤɬ 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 6 7 
Ɏɨɧɞɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ./ɬ 1,33 0,65 
ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤȼɬ/ɬ 1,25 1,11 
Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ/ɬ 0,03 0,01 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ*ɱ/ɬ 0,16 0,14 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɬ 15,32 14,74 
Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 15558 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  23296 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɝɨɞɚ. –  0,96 
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ɁȺɄɅɘɑȿɇɂȿ 

Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ ɫɨɡɞɚɧɢɢ ɩɪɨɱɧɨɣ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ 

ɢɝɪɚɸɬ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɜɯɨɞɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɢ ɞɨɡɢɪɨɜɤɢ ɨɬɞɟɥɶɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. 

ȼ ɬɟɱɟɧɢɢ ɜɵɪɚɛɨɬɤɢ ɤɨɦɛɢɤɨɪɦɨɜ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɡɜɟɧɶɟɜ ɹɜɥɹɟɬɫɹ 

ɩɪɨɰɟɫɫ ɞɨɡɢɪɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɪɚɡɥɢɱɧɵɟ 

ɞɨɡɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɰɟɥɵɣ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ: ɜɵɫɨɤɚɹ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɫɥɨɠɧɨɫɬɶ ɩɪɢɜɨɞɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, 

ɫɜɨɞɨɨɛɪɚɡɨɜɚɧɢɟ. 

Ʉɪɨɦɟ ɬɨɝɨ ɩɪɢ ɞɨɡɢɪɨɜɚɧɢɢ ɤɨɪɦɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɚɪɚɛɚɧɧɵɦ 

ɞɨɡɚɬɨɪɨɦ ɫ ɜɥɚɠɧɨɫɬɶɸ ɛɨɥɟɟ 15% ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɥɢɩɚɧɢɟ ɱɚɫɬɢɰ ɤɨɪɦɨɜ ɤ 

ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ 

ɧɚɪɭɲɟɧɢɸ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɥɹɟɬ 15558 ɪɭɛ., ɚ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɤɚɩɢɬɚɥҗɧɵɯ ɜɥɨңɟɧɢɣ ɫɨɫɬɚɜɢɬ 0,96 ɝɨɞɚ. 
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