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ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

Ʉɚɮɟɞɪɚ машин и оборудования в агробизнесе  

ɇɚɩɪɚɜɥɟɧɢɟ 35.03.06 «Агроинженерия» 

ɉɪɨɮɢɥɶ Технологическое оборудование для хранения и переработки 

СХП 

                         «ɍɌȼȿɊɀȾȺɘ» 

                   Ɂɚɜ. ɤɚɮɟɞɪɨɣ 
ИИИИИИИИИИИИИИИИИИИИИ/Халиуллин Д.Т./ 

                                                              «ИИИИИИИИ»ИИИИИИИИИИИИИИ 2018 ɝ. 
 

ɁȺȾȺɇɂȿ 
ɧɚ ɜɵɩɭɫɤɧɭю ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭю ɪɚɛɨɬɭ 

 
ɋɬɭɞɟɧɬɭ Шлыкову Илье Ивановичу  
 

Ɍɟɦɚ ȼɄɊ Совершенствование технологической линии 
приготовления и раздачи кормов с разработкой кормораздатчика 

 

ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «24» ɦɚɹ 2018 ɝ. №ИИИ 

 

2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
ɉɚɬɟɧɬɵ ɊɎ; 
Ɇɨɥɨɱɧɨ-ɬɨɜɚɪɧɚɹ ɮɟɪɦɚ ɧɚ 1000 ɝɨɥɨɜ  
4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚщɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ 
1. Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
3. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ 
5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 
1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 



ϯ 

3. Ʉɨɧɫɬɪɤɭɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
4. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɢ ɞɟɬɚɥɢɪɨɜɤɚ 
6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ  

Ɋɚɡɞɟɥ (ɩɨɞɪɚɡɞɟɥ) Ʉɨɧɫɭɥɶɬɚɧɬ 

  

  

 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИ04.05.2018 ɝ.ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ 

ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɪɢɦɟɱɚɧɢɟ 

1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ   

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ   

3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ   

    

    

    

 

ɋɬɭɞɟɧɬИИИИИИИИИ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Шлыков И.И.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (Лушнов М.А.) 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɒɥɵɤɨɜɚ ɂ.ɂ. ɧɚ ɬɟɦɭ: 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ 

ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

Ɉɞɧɢɦ ɢɡ ɪɟɲɚɸɳɢɯ ɭɫɥɨɜɢɣ ɭɫɤɨɪɟɧɢɹ ɪɨɫɬɚ ɬɟɦɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɤɨɪɦɨɜɚɹ ɛɚɡɚ – ɨɛɟɫɩɟɱɟɧɢɟ 

ɠɢɜɨɬɧɵɯ ɩɨɥɧɨɰɟɧɧɵɦɢ ɤɨɪɦɚɦɢ, ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɦɢ ɩɨ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ. Ɉɬɫɸɞɚ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ 

ɜɵɞɜɢɝɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɜ, ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɩɨɥɧɨɰɟɧɧɵɯ ɤɨɪɦɨɜ ɢ ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɜɵɞɚɱɚ ɢɯ ɠɢɜɨɬɧɵɦ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɬɟɪɹɦɢ.  

ɍ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɚɲɢɧ ɜɵɫɨɤɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ 

ɦɨɳɧɨɫɬɢ, ɜɵɫɨɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɥɚ ɡɚɞɚɱɚ 

ɫɨɡɞɚɧɢɹ ɧɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɦɚɲɢɧɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɫɨɜɦɟɫɬɢɬɶ 

ɬɪɭɞɨɟɦɤɢɟ ɨɩɟɪɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɫɦɟɲɢɜɚɧɢɟ ɢ ɪɚɡɞɚɱɚ ɤɨɪɦɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИИ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 5 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

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

ɪɢɫɭɧɤɨɜ, ИИИИ ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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AЛЬЭЫКМЭ 

 

TШ ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ШП SСХвФШЯ I.I. ШЧ К ЬЮЛУОМЭ: IЦpЫШЯОЦОЧЭ ШП ЭСО 

ЭОМСЧШХШРТМКХ ХТЧО ШП pЫОpКЫКЭТШЧ КЧН НТЬЭЫТЛЮЭТШЧ ШП ПШЫКРОЬ аТЭС НОЯОХШpЦОЧЭ ШП 

ЭСО МКЭЭХОПООНОЫ. 

OЧО ШП НОМТЬТЯО МШЧНТЭТШЧЬ ШП КММОХОЫКЭТШЧ ШП РЫШаЭС ШП ЫКЭОЬ ШП pЫШНЮМЭТШЧ ШП 

ХТЯОЬЭШМФ pЫШНЮМЭТШЧ ТЬ ЭСО ПШШН ЬЮppХв – pЫШЯТНТЧР КЧТЦКХЬ аТЭС ЭСО ПЮХХ-ПХОНРОН 

ЬЭОЫЧЬ ЛКХКЧМОН ШЧ ЧЮЭЫТЭТШЮЬЧОЬЬ КММШЫНТЧР ЭШ ЭСО pХКЧЧОН ОППТМТОЧМв. FЫШЦ СОЫО 

ТЧМЫОКЬО ТЧ pЫШНЮМЭТШЧ ШП ПШЫКРОЬ, МЮЭЭТЧР ШП МШЬЭЬ ПШЫ pЫОpКЫКЭТШЧ ШП ПЮХХ-ПХОНРОН 

ПШЫКРОЬ КЧН ЭТЦОХв НОХТЯОЫв ЭШ ЭСОТЫ КЧТЦКХЬ аТЭС ЭСО ЦТЧТЦЮЦ ХШЬЬОЬ ТЬ pЮЭ ТЧ ЭСО 

ПШЫОПЫШЧЭ.  

AЭ ЭСО ОбТЬЭТЧР МКЫЬ СТРС ЦОЭКХ МШЧЬЮЦpЭТШЧ ЛТР ОбpОЧЬОЬ ШП pШаОЫ, СТРС 

ШpОЫКЭТШЧКХ ОбpОЧЬОЬ. TСОЫОПШЫО ЭСОЫО аКЬ К pЫШЛХОЦ ШП МЫОКЭТШЧ ШП ЭСО ЦШЬЭ 

ЮЧТЯОЫЬКХ МКЫ КХХШаТЧР ЭШ МШЦЛТЧО ХКЛШЫ-МШЧЬЮЦТЧР ШpОЫКЭТШЧЬ, ЬЮМС КЬ ЦТбТЧР КЧН 

НТЬЭЫТЛЮЭТШЧ ШП К ПШЫКРО. 

TСО pЮЫpШЬО ШП ЭСТЬ ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ТЬ DОЬТРЧ ШП ЭСО ЭОМСЧШХШРТМКХ 

ХТЧО ШП pЫОpКЫКЭТШЧ КЧН НТЬЭЫТЛЮЭТШЧ ШП ПШЫКРОЬ. 

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

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

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

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

 Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ, ɫɬɨɹɳɟɣ ɩɟɪɟɞ ɫɟɥɶɫɤɢɦ ɯɨɡɹɣɫɬɜɨɦ, ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ ɡɚ ɫɱɟɬ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ 

ɧɨɜɵɯ ɪɟɫɭɪɫɨ- ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

 ɉɨɜɵɲɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ 

ɩɪɨɱɧɨɣ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɢ ɩɟɪɟɜɨɞɚ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ 

ɨɫɧɨɜɭ.  

ɉɨɥɭɱɟɧɢɟ ɜɵɫɨɤɢɯ ɭɪɨɠɚɟɜ ɤɨɪɦɨɜɵɯ ɤɭɥɶɬɭɪ ɫ ɧɚɢɦɟɧɶɲɢɦɢ 

ɡɚɬɪɚɬɚɦɢ ɬɪɭɞɚ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ 

ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɚɫɵɳɟɧɢɸ ɯɨɡɹɣɫɬɜ ɧɨɜɨɣ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɤɨɪɦɨɭɛɨɪɨɱɧɨɣ ɬɟɯɧɢɤɨɣ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ. 

Ɋɨɫɬ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɢ ɟɝɨ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɩɪɢ ɭɤɪɟɩɥɟɧɢɢ ɤɨɪɦɨɜɨɣ ɛɚɡɵ, ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ 

ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 Ɋɚɰɢɨɧ ɠɢɜɨɬɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɪɦɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɛɢɪɚɸɬɫɹ 

ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɚ ɢɦɟɧɧɨ ɦɚɲɢɧɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɡɚɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɢɯ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɩɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɢ ɪɚɡɞɚɱɢ. Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɪɦɨɜ ɫɨɫɬɚɜɥɹɟɬ 60 ɢ ɛɨɥɟɟ ɩɪɨɰɟɧɬɨɜ 

ɜ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ(ɦɨɥɨɤɨ, ɦɹɫɨ ɢ 

ɬ.ɞ.).  
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1. ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

      1.1.Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

Ʉɨɦɩɥɟɤɫɧɵɟ ɦɟɪɵ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɠɢɜɨɬɧɵɦ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ:  

- ɡɚɝɪɭɡɤɚ ɤɨɪɦɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ; 

- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ 

- ɜɵɝɪɭɡɤɚ ɜ ɪɚɡɞɚɬɱɢɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɜɞɨɥɶ ɤɨɪɦɨɜɨɝɨ ɩɪɨɯɨɞɚ 

- ɪɚɜɧɨɦɟɪɧɚɹ, ɞɨɡɢɪɨɜɚɧɧɚɹ ɪɚɡɞɚɱɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ  ɜ ɤɨɪɦɭɲɤɢ  

Ⱦɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɢ ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɚɯ ɜ 

ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɩɟɪɟɞɜɢɠɧɵɟ ɢ ɫɬɚɰɢɨɧɚɪɧɨ 

ɪɚɛɨɬɚɸɳɢɟ ɤɨɪɦɨɪɚɡɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ  ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɟ ɩɟɪɟɡɚɝɪɭɠɚɬɶ ɤɨɪɦɨɜɭɸ ɫɦɟɫɶ ɢɡ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɬɚɰɢɨɧɚɪɧɨ ɪɚɛɨɬɚɸɳɢɣ ɤɨɪɦɨɪɨɡɞɚɬɱɢɤ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɦɟɧɹɟɬɫɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɫɦɟɫɟɣ, ɜ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ 

ɭɠɟ ɬɨɥɶɤɨ  ɡɚɝɪɭɡɤɚ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɪɦɨɜ ɜ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɨɛɢɥɶɧɵɣ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ, ɞɨɫɬɚɜɤɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ, 

ɞɜɢɠɟɧɢɟ ɜɞɨɥɶ ɤɨɪɦɨɜɨɝɨ ɩɪɨɯɨɞɚ ɢ ɪɚɜɧɨɦɟɪɧɚɹ, ɞɨɡɢɪɨɜɚɧɧɚɹ ɪɚɡɞɚɱɚ 

ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ  ɜ ɤɨɪɦɭɲɤɢ. 

Ɍɚɤ ɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɞɚɟɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ:  

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɳɟɧɢɹ ɨɩɟɪɚɰɢɣ ɜɫɟɝɨ ɰɢɤɥɚ; 

- ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɪɚɡɞɚɱɢ 

ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ.  

- ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɧɚ ɤɨɪɦɥɟɧɢɟ ɠɢɜɨɬɧɵɯ; 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɨɞɧɨ ɬɚɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɨ ɫɦɟɳɟɧɧɨɦɭ 

ɝɪɚɮɢɤɭ ɢ ɪɚɡɞɚɜɚɬɶ ɩɨɥɧɨɰɟɧɧɭɸ ɤɨɪɦɨɫɦɟɫɶ ɧɚ ɧɟɫɤɨɥɶɤɢɯ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɚɯ.  

ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɧɚ 

ɨɬɤɨɪɦɨɱɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɜ ɩɚɫɬɛɢɳɚɯ.  



ϵ 

Ⱥɝɪɟɝɚɬɢɪɭɸɬɫɹ ɛɨɥɶɲɢɧɫɬɜɨ ɬɚɤɢɯ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɤɨɥɟɫɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ (ɆɌɁ-82, ɆɌɁ 2112.2), ɧɚ ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ 

ɞɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɬɪɚɤɬɨɪɨɜ  ɜɧɭɬɪɢ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚ ɪɚɡɪɟɲɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɨɧɢ ɩɪɢ ɪɚɛɨɬɟ ɜɵɞɟɥɹɸɬ 

ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ  ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɡɜɪɟɞɟɧ ɞɥɹ ɠɢɜɨɬɧɵɯ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɇɟɞɨɫɬɚɬɤɢ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɫɥɟɞɭɸɳɢɟ: 

· ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɦɨɜɨɝɨ ɩɪɨɯɨɞɚ ɧɭɠɧɨɣ ɲɢɪɢɧɵ, ɤɨɬɨɪɚɹ ɩɪɢɜɟɞɟɬ 

ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɥɨɳɚɞɢ ɤɨɪɨɜɧɢɤɚ ɢ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

·  ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɨɬɤɪɵɜɚɧɢɹ ɞɜɟɪɟɣ ɞɥɹ ɜɴɟɡɞɚ-ɜɵɟɡɞɚ  ɦɨɛɢɥɶɧɵɯ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɩɪɢɜɟɞɟɬ  ɤ ɫɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɡɞɭɯɚ ɭɝɚɪɧɵɦ ɝɚɡɨɦ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɧɚ ɦɢɤɪɨɤɥɢɦɚɬ; 

Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɜɢɞɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ: 

- ɦɨɛɢɥɶɧɵɟ; 

- ɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ ɦɨɛɢɥɶɧɨɫɬɢ; 

- ɫɬɚɰɢɨɧɚɪɧɵɟ.  

Ɇɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɢɦɟɸɬ ɛɭɧɤɟɪ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ ɢ ɞɨɫɬɚɜɥɹɬɶ ɤɨɪɦɚ ɨɬ 

ɤɨɪɦɨɰɟɯɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɪɨɜɧɢɤɢ, ɫɜɢɧɚɪɧɢɤɢ ɢ ɬ.ɞ.  

Ʉɨɪɦɨɜɚɹ ɫɦɟɫɶ ɜɵɞɚɟɬɫɹ ɜɧɭɬɪɢ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɦɟɳɟɧɢɣ  

Ɉɧɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɩɨ:  

- ɬɢɩɭ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ; 

- ɜɢɞɭ ɤɨɪɦɚ ɢ  ɤɨɧɫɢɫɬɟɧɰɢɢ; 

- ɩɪɢɜɨɞɭ (ȼɈɆ ɬɪɚɤɬɨɪɚ, ɷɥɟɤɬɪɨɩɪɢɜɨɞ). 

ɋɚɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɢ ɟɝɨ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɨɬ 

ȼɈɆ ɬɪɚɤɬɨɪɚ, ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɜ ɨɫɧɨɜɧɨɦ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ 

ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 



ϭϬ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦɚɯ ɩɪɢɦɟɧɹɸɬɫɹ 

ɦɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ  ɛɭɧɤɟɪɧɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ ɢɡɦɟɥɶɱɚɸɬ, 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɢ ɪɚɡɞɚɸɬ ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɢ.  

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ 

ɤɨɬɨɪɵɟ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɮɟɪɦɚɯ ɄɊɋ. 

ɂɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɪɚɡɞɚɬɱɢɤ ɤɨɪɦɨɜ ȺɄɆ-9 

Ⱥɝɪɟɝɚɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɟɦɚ, ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɜɵɞɚɱɢ ɤɨɪɦɨɫɦɟɫɟɣ ɜ ɤɨɪɦɭɲɤɢ ɢɥɢ ɧɚ ɤɨɪɦɨɜɨɣ ɫɬɨɥ 

ɧɚ ɮɟɪɦɚɯ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ.  

Ʉɨɪɦɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɨɞɛɢɪɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɡɨɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɰɢɨɧɚ 

ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɠɢɜɨɬɧɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: ɫɢɥɨɫ, ɫɟɧɚɠ, ɫɟɧɨ, ɫɨɥɨɦɚ, ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ, ɤɨɦɛɢɤɨɪɦ, 

ɩɥɸɳɟɧɧɨɟ ɡɟɪɧɨ, ɦɢɤɪɨɞɨɛɚɜɤɢ ɢ ɬ.ɞ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɢɡɦɟɥɶɱɢɬɟɥɹ-ɫɦɟɫɢɬɟɥɹ ɪɚɡɞɚɬɱɢɤɚ 

ɤɨɪɦɨɜ ȺɄɆ-9 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢ ɟɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ ȼɟɥɢɱɢɧɚ 

Ɍɢɩ ɫɦɟɫɢɬɟɥɹ ɦɨɛɢɥɶɧɵɣ, ɩɨɥɭɩɪɢɰɟɩɧɨɣ 

ɉɪɢɜɨɞ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ ɤɥɚɫɫɚ 14 Ч=540 ɦɢɧ-1*; Ч=1000 
ɦɢɧ-1 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɦɢɧ-1 25,59*; 25,59 / 53,22 
Ɉɛɴɟɦ ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ, ɦ3 7…11±0,5 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɫɦɟɫɢɬɟɥɹ, ɤɝ 2000…3500±100 
ȼɵɫɨɬɚ ɜɵɝɪɭɡɤɢ, ɦ 0,55…0,7 
Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, ɦ 0,25…0,4 

ȼɵɞɚɱɚ ɤɨɪɦɚ 
Ʌɟɧɬɨɱɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɱɟɪɟɡ ɨɞɧɨ ɢɥɢ ɞɜɚ 
ɛɨɤɨɜɵɯ ɨɤɧɚ ɧɚ ɨɞɧɭ ɢɥɢ ɞɜɟ ɫɬɨɪɨɧɵ ɩɨ ɯɨɞɭ 
ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 
ɜɵɫɨɬɚ × ɲɢɪɢɧɚ × ɞɥɢɧɚ 

 
2500…2750±50×2300±50×4600…5100±100 

Ɇɚɫɫɚ ɚɝɪɟɝɚɬɚ, ɤɝ 3750…3900±50 
ɒɢɪɢɧɚ ɤɨɥɟɢ, ɦɦ 2000…2150±20 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ 
ɬɪɚɧɫɩɨɪɬɧɚɹ 
ɪɚɛɨɱɚɹ 

 
ɞɨ 12 
0,5…2,5 

 

 



ϭϭ 

Ⱥɝɪɟɝɚɬ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɢɫɩɨɥɧɟɧɢɹɯ: 

ɂɫɩɨɥɧɟɧɢɟ 1 – ɫ ɜɵɝɪɭɡɧɵɦ ɥɟɧɬɨɱɧɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɞɥɹ ɜɵɝɪɭɡɤɢ ɤɨɪɦɚ ɧɚ 

ɩɪɚɜɭɸ ɫɬɨɪɨɧɭ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɢ ɨɛɴɟɦɨɦ ɛɭɧɤɟɪɚ 7…9 ɦ3 (ɪɢɫɭɧɨɤ 1ɚ); 

ɂɫɩɨɥɧɟɧɢɟ 2 – ɫ ɨɞɧɢɦ ɢɥɢ ɞɜɭɦɹ ɛɨɤɨɜɵɦɢ ɨɤɧɚɦɢ ɞɥɹ ɜɵɞɚɱɢ ɤɨɪɦɚ ɧɚ 

ɨɞɧɭ ɢɥɢ ɞɜɟ ɫɬɨɪɨɧɵ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɝɨ 

ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɨɣ ɢ ɨɛɴɟɦɨɦ ɛɭɧɤɟɪɚ 7…11 ɦ3 (ɪɢɫɭɧɨɤ 1 ɛ); 

ɂɫɩɨɥɧɟɧɢɟ 3 – ɤɚɤ ɢɫɩɨɥɧɟɧɢɟ 2, ɧɨ ɫ ɡɚɞɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɫɢ ɤɨɥɟɫɧɨɝɨ 

ɯɨɞɚ ɢ ɨɛɴɟɦɨɦ ɛɭɧɤɟɪɚ 7…10 ɦ3 (ɪɢɫɭɧɨɤ 1ɜ). 
 

 

Ɋɢɫɭɧɨɤ 1 ɚ - (ɢɫɩɨɥɧɟɧɢɟ 1) 

 

Ɋɢɫɭɧɨɤ 1 ɛ -(ɢɫɩɨɥɧɟɧɢɟ 2) 
 



ϭϮ 

 

Ɋɢɫɭɧɨɤ 1 ɜ - (ɢɫɩɨɥɧɟɧɢɟ 3) 

1 – ɪɚɦɚ; 2 – ɨɫɶ ɫ ɤɨɥɟɫɚɦɢ; 3 – ɛɭɧɤɟɪ; 4 – ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ;  
5 – ɫɦɨɬɪɨɜɚɹ ɩɥɨɳɚɞɤɚ (ɥɟɫɬɧɢɰɚ); 6 – ɨɫɧɨɜɧɨɣ ɤɚɪɞɚɧɧɵɣ ɜɚɥ;  

7 – ɪɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ. 
 

Ɋɢɫɭɧɨɤ 1 - Ɉɛɳɢɣ ɜɢɞ ɢɡɦɟɥɶɱɢɬɟɥɹ - ɫɦɟɫɢɬɟɥɹ ȺɄɆ-9 
 

ȺɄɆ 9 ɚɝɪɟɝɚɬɢɪɭɟɬɫɹ ɬɪɚɤɬɨɪɚɦɢ ɫ ɬɹɝɨɜɵɦ ɤɥɚɫɫɨɦ 14ɤɇ ( ɆɌɁ-80; 

ɆɌɁ - 82) ɱɟɪɟɡ ɩɨɞɰɟɩɧɭɸ ɫɤɨɛɭ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤɪɸɤ. 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ȺɄɆ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɨɞɧɨɨɫɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɚ, ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧ ɬɨɪɦɨɡɚɦɢ ɢ ɫɢɝɧɚɥɶɧɵɦ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ ɚɝɪɟɝɚɬɚ ɹɜɥɹɸɬɫɹ: ɪɚɦɚ, ɨɫɶ ɫ 

ɤɨɥɟɫɚɦɢ, ɛɭɧɤɟɪ, ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ, ɫɦɨɬɪɨɜɚɹ ɩɥɨɳɚɞɤɚ. 

Ɋɚɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ ɩɪɨɮɢɥɟɣ ɢ 

ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɫɟɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ. ȼ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɞɵɲɥɚ ɧɚɯɨɞɢɬɫɹ ɨɩɨɪɧɚɹ ɫɬɨɣɤɚ. ɋɬɪɚɯɨɜɨɱɧɵɟ ɰɟɩɢ ɢ 

ɫɟɪɶɝɚ. ɇɚ ɛɨɤɨɜɵɯ ɥɨɧɠɟɪɨɧɚɯ ɨɫɧɨɜɧɨɣ ɪɚɦɵ ɫɧɢɡɭ ɩɪɢɜɚɪɟɧɵ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɲɬɢɮɬɵ ɞɥɹ ɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɢ ɫ ɤɨɥɟɫɚɦɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ ɫ ɡɚɞɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ, ɞɥɹ ɯɨɪɨɲɟɣ 

ɭɩɪɚɜɥɹɟɦɨɫɬɢ, ɬɪɚɤɬɨɪ ɞɨɥɠɟɧ ɨɛɨɪɭɞɨɜɚɧ ɩɟɪɟɞɧɢɦ ɩɪɨɬɢɜɨɜɟɫɨɦ ɨɛɳɟɣ 

ɦɚɫɫɨɣ ɧɟ ɦɟɧɟɟ 350 ɤɝ. 



ϭϯ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɢɡɭɱɢɬɶ: ɮɪɨɧɬ ɩɪɟɞɫɬɨɹɳɢɯ ɪɚɛɨɬ, ɜɢɞɵ 

ɤɨɪɦɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɩɨɝɪɭɡɤɟ ɢ ɢɡɦɟɥɶɱɟɧɢɸ, ɞɚɥɶɧɨɫɬɶ ɩɟɪɟɟɡɞɨɜ, 

ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɟɡɞɨɜ, ɲɢɪɢɧɭ ɢ ɜɵɫɨɬɭ ɜɴɟɡɞɧɵɯ ɜɨɪɨɬ ɢ ɤɨɪɦɨɜɵɯ 

ɩɪɨɯɨɞɨɜ. Ⱦɚɥɶɧɨɫɬɶ ɩɟɪɟɟɡɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨɣ. 

ɉɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɤɨɪɦɨɜ ɜ ɚɝɪɟɝɚɬ ɧɟɨɛɯɨɞɢɦɨ: 

ȼɤɥɸɱɢɬɶ ɧɟɡɚɜɢɫɢɦɵɣ ȼɈɆ (1000 ɦɢɧ-1) ɬɪɚɤɬɨɪɚ, ɭɫɬɚɧɨɜɢɬɶ 

ɨɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ Ⱦ 240 (ɆɌɁ – 80,82) 2200 ɦɢɧ-1. 

ɋɧɢɠɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɨɪɨɬɨɜ ɦɚɲɢɧɵ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ 

ɭɫɥɨɜɢɣ ɪɟɡɚɧɢɹ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɉɪɨɤɪɭɬɢɬɶ ɦɚɲɢɧɭ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜ ɬɟɱɟɧɢɢ 1-2 ɦɢɧ, ɩɪɢ ɷɬɨɦ ɧɟ 

ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɬɨɪɨɧɧɢɯ ɫɬɭɤɨɜ ɢ ɲɭɦɨɜ. ȼ ɫɥɭɱɚɟ ɢɯ ɩɨɹɜɥɟɧɢɹ, 

ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɱɢɧɭ ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ. 

Ɉɬɤɪɵɬɶ ɢ ɡɚɤɪɵɬɶ ɡɚɫɥɨɧɤɢ ɪɵɱɚɝɨɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɩɪɢ ɷɬɨɦ 

ɡɚɫɥɨɧɤɚ ɞɨɥɠɧɚ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɥɚɜɧɨ, ɛɟɡ ɡɚɟɞɚɧɢɣ. (Ɍɪɚɧɫɩɨɪɬɟɪ ɞɨɥɠɟɧ 

ɜɤɥɸɱɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɚɱɚɥɨɦ ɨɬɤɪɵɬɢɹ ɡɚɫɥɨɧɤɢ ɢ ɨɬɤɥɸɱɚɬɶɫɹ ɜ 

ɦɨɦɟɧɬ ɩɨɥɧɨɝɨ ɟɟ ɡɚɤɪɵɬɢɹ ɞɥɹ ɚɝɪɟɝɚɬɚ ɜ ɢɫɩɨɥɧɟɧɢɢ (ɫɦ. ɪɢɫɭɧɨɤ 1ɚ)). 

ɉɨɜɬɨɪɢɬɶ ɷɬɭ ɨɩɟɪɚɰɢɹ 1-3 ɪɚɡɚ. 

 
1 – ɤɨɥɩɚɤ; 2 – ɧɨɠ; 3 – ɛɨɥɬ Ɇ16ɯ50 ȽɈɋɌ 7786 

Ɋɢɫɭɧɨɤ 2 – ɒɧɟɤ 

ɒɧɟɤ ɫ ɧɨɠɚɦɢ ɧɚ ɜɢɬɤɚɯ (ɪɢɫɭɧɨɤ 2), ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɢ 

ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɜɵɩɨɥɧɟɧ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɞɢɚɦɟɬɪɚ 

ɜɢɬɤɨɜ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɨ ɧɚɢɦɟɧɶɲɟɝɨ ɜ ɜɟɪɯɧɟɣ. ɒɧɟɤ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɨɞɲɢɩɧɢɤɨɜɭɸ ɨɩɨɪɭ, ɧɟɩɨɞɜɢɠɧɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɧɚ ɞɧɟ 



ϭϰ 

ɛɭɧɤɟɪɚ. Ʉɪɟɩɥɟɧɢɟ ɲɧɟɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 6 ɛɨɥɬɨɜ Ɇ24ɯ2. 

Ⱦɨɫɬɭɩ ɤ ɛɨɥɬɚɦ ɱɟɪɟɡ ɤɨɥɩɚɤ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɲɧɟɤɚ. ɇɨɠɢ ɡɚɤɪɟɩɥɟɧɵ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɜɢɬɤɨɜ ɛɨɥɬɚɦɢ 3 ɫ ɩɨɬɚɣɧɵɦɢ ɝɨɥɨɜɤɚɦɢ. 

Ɋɟɞɭɤɬɨɪ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ, ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ, ɫɧɢɠɚɟɬ 

ɨɛɨɪɨɬɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ 

ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ ɚɝɪɟɝɚɬɚ. 

ȼɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ ɚɝɪɟɝɚɬɚ ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɚɱɢ ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 

ɤɨɪɦɚ ɜ ɤɨɪɦɭɲɤɢ ɢɥɢ ɧɚ ɤɨɪɦɨɜɨɣ ɫɬɨɥ, ɧɚ ɩɪɚɜɭɸ ɫɬɨɪɨɧɭ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ. 

Ɍɪɚɧɫɩɨɪɬɟɪ ɫɨɫɬɨɢɬ ɢɡ: ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ 

ɥɟɧɬɵ ɫ ɧɚɬɹɠɧɵɦ ɢ ɩɪɢɜɨɞɧɵɦ ɪɨɥɢɤɚɦɢ, ɦɟɯɚɧɢɡɦɚ ɧɚɬɹɠɟɧɢɹ ɥɟɧɬɵ, 

ɦɟɯɚɧɢɡɦɚ ɩɪɢɜɨɞɚ ɬɪɚɧɫɩɨɪɬɟɪɚ. 

ɇɚɬɹɠɧɨɣ ɢ ɩɪɢɜɨɞɧɨɣ ɪɨɥɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɜɚɞɪɚɬɧɵɦ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɜɚɥɨɦ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɰɚɩɮɚɦɢ, ɧɚ ɤɨɬɨɪɵɣ ɧɚɫɚɠɟɧɵ 

ɤɚɬɤɢ, ɫɠɚɬɵɟ ɫ ɨɛɨɢɯ ɤɨɧɰɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɱɚɲɤɚɦɢ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ 

ɜ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɫɬɨɩɨɪɧɵɦɢ ɲɚɣɛɚɦɢ. 

ɇɚɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɨɬɟɧ ɫɨɫɬɨɢɬ ɢɡ ɧɚɬɹɠɧɵɯ ɲɩɢɥɟɤ, 

ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɰɚɩɮɚɦɢ ɜɚɥɨɜ ɢ ɝɚɟɤ. 

Ɉɤɧɚ ɜ ɛɨɤɨɜɢɧɚɯ ɬɪɚɧɫɩɨɪɬɟɪɚ ɩɨɡɜɨɥɹɸɬ ɨɱɢɳɚɬɶ ɩɨɥɨɫɬɶ ɦɟɠɞɭ 

ɩɨɥɨɬɧɚɦɢ ɛɟɡ ɢɯ ɪɚɫɫɨɟɞɢɧɟɧɢɹ. 

Ɇɟɯɚɧɢɡɦ ɩɪɢɜɨɞɚ ɬɪɚɧɫɩɨɪɬɟɪɚ ɫɨɫɬɨɢɬ ɢɡ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ 

ɲɤɢɜɨɜ, ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɨɝɢɛɚɸɳɟɝɨ ɪɨɥɢɤɚ, ɞɜɭɯ ɤɥɢɧɨɜɵɯ ɪɟɦɧɟɣ (ɋ(ȼ)-

2650ɒ ȽɈɋɌ 1284.1-89), ɪɨɥɢɤɚ ɜɤɥɸɱɟɧɢɹ ɧɚ ɤɚɱɚɸɳɟɦɫɹ ɪɵɱɚɝɟ, 

ɩɪɢɜɟɞɟɧɧɨɦ ɜ ɞɟɣɫɬɜɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɜɤɥɸɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɟɪɚ. 

Ɇɚɲɢɧɚ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɨɣ, ɢɦɟɟɬ ɪɚɫɲɢɪɟɧɧɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ ɢ ɫɬɪɨɝɨ 

ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ: 

ȼɬɨɪɚɹ ɩɟɪɟɞɚɱɚ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɪɟɞɜɚɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ 

ɝɪɭɛɵɯ ɤɨɪɦɨɜ (ɫɟɧɨ, ɫɨɥɨɦɚ, ɪɭɥɨɧɧɵɣ ɫɟɧɚɠ ɫ ɨɛɴɟɦɨɦ ɡɚɝɪɭɡɤɢ ɧɟ 

ɛɨɥɟɟ 400 ɤɢɥɨɝɪɚɦɦɨɜ). 



ϭϱ 

ɉɟɪɜɚɹ ɩɟɪɟɞɚɱɚ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɦɟɲɢɜɚɧɢɹ ɤɨɪɦɨɜ, 

ɞɨɜɟɞɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɦɚɫɫɵ ɞɨ ɩɚɫɩɨɪɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɪɚɡɞɚɱɢ 

ɤɨɪɦɚ. 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɡɞɚɱɚ ɤɨɪɦɨɜ. 

ɉɪɢ ɡɚɝɪɭɡɤɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɪɦɨɜ. 

Ʌɟɝɤɨ ɢɡɦɟɥɶɱɚɟɬɫɹ ɫɨɥɨɦɚ ɢ ɦɟɥɤɨɟ ɫɟɧɨ, ɬɹɠɟɥɟɟ ɫɟɧɨ ɞɥɢɧɧɨɫɬɟɛɟɥɶɧɵɯ 

ɤɭɥɶɬɭɪ (ɤɥɟɜɟɪ, ɬɢɦɨɮɟɟɜɤɚ, ɥɸɰɟɪɧɚ). Ɉɱɟɧɶ ɩɥɨɯɨ ɢɡɦɟɥɶɱɚɟɬɫɹ ɪɭɥɨɧɧɵɣ 

ɫɟɧɚɠ. ɉɪɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɪɟɦɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɚ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɟ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ.  

Ɂɚɝɪɭɠɚɬɶ ɫɥɟɞɭɟɬ ɜɧɚɱɚɥɟ ɝɪɭɛɵɟ ɤɨɪɦɚ, ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɥɶɱɟɧɢɹ ɞɨɛɚɜɥɹɬɶ ɫɢɥɨɫ, ɫɟɧɚɠ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ, ɤɨɪɧɟɩɥɨɞɵ 

ɫɨɝɥɚɫɧɨ ɪɚɰɢɨɧɚ. 

ȼ ɫɥɭɱɚɟ ɩɥɨɯɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɞɥɢɧɧɨɫɬɟɛɟɥɶɧɨɝɨ ɫɟɧɚ, ɡɚɝɪɭɡɤɭ ɟɝɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɱɟɪɟɞɭɹ ɫ ɫɢɥɨɫɨɦ ɢɥɢ ɫɟɧɚɠɨɦ, ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 

ɜɧɢɦɚɧɢɟ ɧɚ ɡɚɬɨɱɤɭ ɧɨɠɟɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɨɱɢɬɶ ɫɨɝɥɚɫɧɨ 

ɢɧɫɬɪɭɤɰɢɢ. 

Ⱦɥɹ ɚɝɪɟɝɚɬɚ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɝɨ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɨɣ ɩɨɪɹɞɨɤ 

ɪɚɛɨɬɵ ɫɥɟɞɭɸɳɟɣ, ɩɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɭɫɬɚɧɨɜɢɬɶ ɪɵɱɚɝ 

ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɜ ɩɨɥɨɠɟɧɢɢ «II ɩɟɪɟɞɚɱɢ». ȼɤɥɸɱɢɬɶ 

ȼɈɆ ɬɪɚɤɬɨɪɚ. Ɂɚɝɪɭɡɢɬɶ ɝɪɭɛɵɟ ɤɨɪɦɚ. ȿɫɥɢ ɦɚɬɟɪɢɚɥ ɩɨɫɬɚɜɥɹɟɬɫɹ  ɜ ɜɢɞɟ 

ɪɭɥɨɧɨɜ, ɬɸɤɨɜ, ɬɨ ɡɚɝɪɭɠɚɬɶ ɟɝɨ ɫɥɟɞɭɟɬ ɜ ɱɚɫɬɢɱɧɨ ɪɚɡɞɟɥɚɧɧɨɦ ɜɢɞɟ, ɩɪɢ 

ɷɬɨɦ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɭɜɹɡɨɱɧɨɝɨ ɲɩɚɝɚɬɚ ɜ ɛɭɧɤɟɪ ɦɚɲɢɧɵ. 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɡɚɝɪɭɡɤɢ ɧɟ ɛɨɥɟɟ 400 ɤɢɥɨɝɪɚɦɦɨɜ. ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɥɶɱɟɧɢɹ  (5…1 ɦɢɧɭɬ) ɨɬɤɥɸɱɢɬɶ ȼɈɆ ɬɪɚɤɬɨɪɚ, ɭɫɬɚɧɨɜɢɬɶ ɪɭɤɨɹɬɤɭ 

ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɜ ɩɨɥɨɠɟɧɢɢ «I ɩɟɪɟɞɚɱɚ», ɜɤɥɸɱɢɬɶ ȼɈɆ ɬɪɚɤɬɨɪɚ, 

ɩɪɨɢɡɜɟɫɬɢ ɡɚɝɪɭɡɤɭ ɫɢɥɨɫɚ, ɫɟɧɚɠɚ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ, 

ɤɨɪɧɟɩɥɨɞɨɜ ɢ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɝɥɚɫɧɨ ɪɚɰɢɨɧɚ. 

ȼɪɟɦɹ ɫɦɟɲɢɜɚɧɢɹ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 10…15 ɦɢɧɭɬ. ɉɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɫɭɯɨɝɨ ɪɵɯɥɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɟɤɬɨɪɚɦɢ – ɩɪɨɬɢɜɨɪɟɡɚɦɢ. ɉɨɥɨɠɟɧɢɟ 



ϭϲ 

ɫɟɤɬɨɪɨɜ – ɩɪɨɬɢɜɨɪɟɡɨɜ ɨɩɪɟɞɟɥɢɬɶ ɢɫɯɨɞɹ ɢɡ ɫɜɨɣɫɬɜ  ɢɡɦɟɥɶɱɟɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɥɭɱɲɟɝɨ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫɟɤɬɨɪɚ – ɩɪɨɬɢɜɨɪɟɡɵ 

ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɜɵɞɜɢɧɭɬɵ. Ⱦɥɹ ɷɤɨɧɨɦɢɤɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɨ ɜɪɟɦɹ ɩɟɪɟɟɡɞɚ 

ɚɝɪɟɝɚɬɚ ɤ ɦɟɫɬɭ ɤɨɪɦɥɟɧɢɹ. 

ɉɪɢ ɩɨɞɯɨɞɟ ɚɝɪɟɝɚɬɚ ɤ ɧɚɱɚɥɭ ɤɨɪɦɭɲɟɤ ɨɩɟɪɚɬɨɪ (ɬɪɚɤɬɨɪɢɫɬ) 

ɨɬɤɪɵɜɚɟɬ ɜɵɝɪɭɡɧɭɸ ɡɚɫɥɨɧɤɭ ɢ ɧɚɱɢɧɚɟɬ ɞɜɢɠɟɧɢɟ ɜɞɨɥɶ ɤɨɪɦɭɲɟɤ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɞɚɜɚɟɦɨɝɨ ɤɨɪɦɚ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶɸ ɨɬɤɪɵɬɢɹ ɡɚɫɥɨɧɤɢ ɢ 

ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ. Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɩɨɥɨɠɟɧɢɟɦ 

ɡɚɫɥɨɧɤɢ ɢɦɟɟɬɫɹ ɥɢɧɟɣɤɚ ɫ ɭɤɚɡɚɬɟɥɟɦ.  

ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ   ɩɨɜɵɲɚɟɬɫɹ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɜ ɤɨɪɦɨɫɦɟɫɢ ɫɵɩɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ.  

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɬɳɚɬɟɥɶɧɨ ɨɱɢɫɬɢɬɟ ɚɝɪɟɝɚɬ ɨɬ ɨɫɬɚɬɤɨɜ 

ɤɨɪɦɚ. ɋɢɥɨɫ, ɩɨɩɚɜɲɢɣ ɜɧɭɬɪɶ ɜɵɝɪɭɡɧɨɝɨ, ɧɚɥɢɩɚɟɬ ɤ ɪɨɥɢɤɚɦ, ɱɬɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɧɚɬɹɠɟɧɢɟ ɥɟɧɬɵ ɢ ɨɧɚ ɢɧɬɟɧɫɢɜɧɨ ɢɡɧɚɲɢɜɚɟɬɫɹ. ɑɟɪɟɡ 

ɨɱɢɫɬɧɵɟ ɨɤɧɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɬɳɚɬɟɥɶɧɨ ɨɱɢɫɬɢɬɟ 

ɪɨɥɢɤɢ ɢ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɥɟɧɬɵ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɨɬ 

ɩɨɩɚɜɲɟɝɨ ɤɨɪɦɚ. ɉɪɨɜɟɪɶɬɟ ɫɨɫɬɨɹɧɢɟ ɥɟɧɬɵ ɢ ɩɪɢɜɨɞɧɵɯ ɪɟɦɧɟɣ. 

ɉɪɢ ɦɢɧɭɫɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɨɡɪɚɫɬɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɨɦɤɢ ɞɟɬɚɥɟɣ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ (ɨɛɨɞɶɹ ɢ ɲɩɢɥɶɤɢ ɤɨɥɟɫ ɢ ɬ.ɞ.), ɥɟɧɬɚ 

ɢ ɩɪɢɜɨɞɧɵɟ  ɪɟɦɧɢ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɫɬɚɧɨɜɹɬɫɹ ɧɟɷɥɚɫɬɢɱɧɵɦɢ ɢ 

ɯɪɭɩɤɢɦɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɥɨɦɤɢ, ɚɝɪɟɝɚɬ ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɬɟɩɥɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɪɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ. 

ɇɟ ɨɫɬɚɜɥɹɣɬɟ ɡɚɝɪɭɠɟɧɧɵɣ ɚɝɪɟɝɚɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɬɚɤ ɤɚɤ 

ɩɪɢɦɟɪɡɲɢɣ ɤ ɦɟɯɚɧɢɡɦɭ ɤɨɪɦ ɜɵɜɨɞɢɬ ɚɝɪɟɝɚɬ ɢɡ ɫɬɪɨɹ ɜɨ ɜɪɟɦɹ 

ɜɤɥɸɱɟɧɢɹ. Ⱦɥɢɬɟɥɶɧɚɹ ɠɟ ɨɫɬɚɧɨɜɤɚ ɡɚɝɪɭɠɟɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɜɵɡɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɭɸ ɤɨɪɪɨɡɢɸ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ.  



ϭϳ 

ȿɫɥɢ ɚɝɪɟɝɚɬ ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɯɪɚɧɢɬɫɹ ɧɚ ɨɬɤɪɵɬɨɦ 

ɜɨɡɞɭɯɟ ɜɵɩɨɥɧɹɣɬɟ ɫɥɟɞɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ: 

- ɩɟɪɟɞ ɬɪɨɝɚɧɢɟɦ ɚɝɪɟɝɚɬɚ ɫ  ɦɟɫɬɚ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɫɬɨɹɧɤɢ ɭɛɟɞɢɬɟɫɶ, 

ɱɬɨ ɲɢɧɵ ɧɟ ɩɪɢɦɟɪɡɥɢ ɤ ɩɨɱɜɟ, ɚ ɟɫɥɢ ɩɪɢɦɟɪɡɥɢ – ɢɯ ɧɚɞɨ ɨɬɬɚɹɬɶ ɜɨɞɨɣ 

ɢɥɢ ɨɫɜɨɛɨɞɢɬɶ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ, ɧɟ ɩɨɜɪɟɠɞɚɹ ɲɢɧɵ; 

- ɩɪɨɜɟɪɶɬɟ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɟɦɟɞɥɟɧɧɨ ɨɱɢɫɬɢɬɟ ɨɬ ɧɚɦɟɪɡɚɧɢɹ 

ɫɧɟɝɚ ɢ ɥɶɞɚ ɪɭɱɧɨɣ ɩɪɢɜɨɥ ɬɨɪɦɨɡɨɜ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɦɭɮɬɭ. ɇɟ 

ɞɨɩɭɫɤɚɣɬɟ ɨɛɦɟɪɡɚɧɢɹ ɷɬɢɯ ɦɟɯɚɧɢɡɦɨɜ; 

- ɩɟɪɟɞ ɩɨɟɡɞɤɨɣ ɩɨɤɪɭɬɢɬɟ ɦɟɯɚɧɢɡɦɵ ɚɝɪɟɝɚɬɚ (ɥɨɦɢɤɨɦ ɡɚ ɜɢɥɤɭ 

ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ), ɩɪɢ ɷɬɨɦ ɩɪɨɜɟɪɶɬɟ ɫɨɫɬɨɹɧɢɟ ɥɟɧɬɵ ɢ ɩɪɢɜɨɞɧɵɯ ɪɟɦɧɟɣ 

ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ. ɋɨɟɞɢɧɢɬɟ ɤɚɪɞɚɧɧɵɣ ɜɚɥ ɫ ȼɈɆ ɢ ɜ ɯɨɥɨɫɬɭɸ 

ɩɪɨɤɪɭɬɢɬɟ ɦɟɯɚɧɢɡɦɵ ɨɬ ɬɪɚɤɬɨɪɚ ɜ ɬɟɱɟɧɢɢ 10-15 ɦɢɧɭɬ; 

- ɩɨɫɥɟ ɪɚɛɨɬɵ ɬɳɚɬɟɥɶɧɨ ɨɱɢɫɬɢɬɟ ɜ ɬɟɩɥɨɦ ɩɨɦɟɳɟɧɢɢ ɚɝɪɟɝɚɬ (ɨɫɨɛɟɧɧɨ 

ɛɭɧɤɟɪ ɢ ɜɵɝɪɭɡɧɨɣ ɬɪɚɧɫɩɨɪɬɟɪ) ɨɬ ɨɫɬɚɬɤɨɜ ɤɨɪɦɚ. 

Ɋɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɲɧɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ 

ɜɧɭɬɪɢ ɛɭɧɤɟɪɚ. 

ɒɧɟɤ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɭɸ 

ɨɩɨɪɭ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɪɟɞɭɤɬɨɪ ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɪɞɚɧɧɵɯ ɜɚɥɨɜ: ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɚɝɪɟɝɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ 

ɜɵɝɪɭɡɧɨɣ ɡɚɫɥɨɧɤɨɣ ɢ ɩɪɢɜɨɞɨɦ ɜɤɥɸɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɟɪɚ. ȼɟɫɨɜɚɹ 

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ  ɨɛɟɫɩɟɱɢɬɶ ɞɨɡɢɪɨɜɚɧɢɟ ɤɨɪɦɨɜɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɝɥɚɫɧɨ ɪɚɰɢɨɧɚ. Ɋɚɛɨɱɚɹ ɢ ɫɬɨɹɧɨɱɧɚɹ ɬɨɪɦɨɡɧɵɟ ɫɢɫɬɟɦɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɝɪɟɝɚɬɚ. 
 

ɂɁɆȿɅɖɑɂɌȿɅɖ ɋɆȿɋɂɌȿɅɖ ɊȺɁȾȺɌɑɂɄ ɄɈɊɆɈȼ ɏɨɡɹɢɧ TF5.12  
 

Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ (ɪɢɫɭɧɨɤ 3) ɫɨɫɬɨɢɬ ɢɡ ɬɹɝɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɛɭɧɤɟɪɚ, 

ɲɧɟɤɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɜɟɫɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɮɪɟɡɵ ɡɚɝɪɭɡɨɱɧɨɣ, 

ɜɵɝɪɭɡɧɨɝɨ ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɩɪɢɜɨɞɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɬɨɪɦɨɡɧɨɣ 

ɫɢɫɬɟɦɵ, ɝɢɞɪɨɫɢɫɬɟɦɵ, ɬɨɪɦɨɡɧɨɣ ɨɫɢ ɫ ɤɨɥɟɫɚɦɢ. 



ϭϴ 

 
1 - ɪɚɦɚ, 2 - ɛɭɧɤɟɪ, 3 - ɮɪɟɡɚ ɡɚɝɪɭɡɨɱɧɚɹ, 4 - ɜɵɝɪɭɡɧɨɣ ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ,  

5 - ɨɫɶ ɬɨɪɦɨɡɧɚɹ ɫ ɤɨɥɟɫɚɦɢ, 6 - ɨɩɨɪɧɚɹ ɫɬɨɣɤɚ, 7 - ɫɬɪɟɥɚ, 
 8,9 - ɝɢɞɪɨɰɢɥɢɧɞɪɵ, 10 - ɛɭɥɶɞɨɡɟɪɧɵɣ ɧɨɠ, 11 - ɛɨɤɨɜɚɹ ɡɚɳɢɬɚ, 

 12 - ɮɪɨɧɬɚɥɶɧɚɹ ɡɚɳɢɬɚ, 13 - ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɣ ɭɩɨɪ. 
Ɋɢɫɭɧɨɤ 3 - Ɉɛɳɢɣ ɜɢɞ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɏɨɡɹɢɧ TF 5.12) 

 

ȿɝɨ ɛɭɧɤɟɪ ɜɵɝɥɹɞɢɬ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɟ ɩɪɢ ɪɚɡɪɟɡɟ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ - ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ. ɉɭɥɶɬ 

ɭɩɪɚɜɥɟɧɢɹ, ɛɚɤ ɝɢɞɪɨ ɫɢɫɬɟɦɵ ɢ ɜɟɫɨɜɨɣ ɦɟɯɚɧɢɡɦ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɥɢɰɟɜɨɣ 

ɱɚɫɬɢ ɛɭɧɤɟɪɚ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɢ ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɤɨɪɦɨɜ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɢɦɟɟɬɫɹ ɨɤɧɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɝɪɭɠɚɬɶ ɜ 

ɤɨɪɦɨɫɦɟɫɶ ɪɚɡɥɢɱɧɵɟ ɪɚɫɫɵɩɧɵɟ ɞɨɛɚɜɤɢ ɢ ɜɢɬɚɦɢɧɵ. 

ɋɥɟɜɚ ɩɨ ɯɨɞɭ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ, ɭɫɬɚɧɨɜɥɟɧ ɜɵ-

ɝɪɭɡɧɨɣ ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. ɍɝɨɥ ɧɚɤɥɨɧɚ 

ɬɪɚɧɫɩɨɪɬɟɪɚ (ɜɵɫɨɬɚ ɜɵɝɪɭɡɤɢ ɦɚɫɫɵ ɜ ɤɨɪɦɭɲɤɢ) ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ. Ɋɚɡɞɚɱɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɭɝɥɨɦ ɧɚɤɥɨɧɚ 

ɲɢɛɟɪɧɵɯ ɡɚɫɥɨɧɨɤ ɜɵɝɪɭɡɧɨɣ ɝɨɪɥɨɜɢɧɵ, ɤɨɬɨɪɚɹ ɨɬɤɪɵɜɚɟɬɫɹ ɩɨ 

ɫɪɟɞɫɬɜɚɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

ɩɨɥɨɠɟɧɢɢ ɬɪɚɧɫɩɨɪɬɟɪ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ ɢ ɮɢɤɫɢɪɭɟɬɫɹ. 

ɋɩɪɚɜɚ ɩɨ ɯɨɞɭ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ, ɬɚɤɠɟ ɢɦɟɟɬɫɹ 

ɜɵɝɪɭɡɧɨɣ ɥɸɤ, ɢɡ ɤɨɬɨɪɨɝɨ ɤɨɪɦɨɫɦɟɫɶ ɩɨɩɚɞɚɟɬ ɜ ɜɵɝɪɭɡɧɨɣ ɥɨɬɨɤ.  

Ɏɪɟɡɚ ɡɚɝɪɭɡɨɱɧɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɨɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɪɢɜɨɞɢɦɵɣ 

ɜɨ ɜɪɚɳɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɝɢɞɪɨɦɨɬɨɪɚ ɢ ɪɟɞɭɤɬɨɪɚ. ɉɨ ɞɢɚɦɟɬɪɭ ɮɪɟɡɟɪɧɨɝɨ 

ɛɚɪɚɛɚɧɚ 3 ɪɚɫɩɨɥɨɠɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɪɟɠɭɳɢɟ ɧɨɠɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 



ϭϵ 

ɢɡɦɟɥɶɱɟɧɢɟ ɢ ɡɚɯɜɚɬ ɤɨɪɦɨɜɨɣ ɦɚɫɫɵ ɜɨ ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ. Ɏɪɟɡɟɪɧɵɣ 

ɛɚɪɚɛɚɧ ɤɪɟɩɢɬɫɹ ɤ ɫɬɪɟɥɟ ɢ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɚɟɬɫɹ ɜ 

ɪɚɛɨɱɭɸ ɡɨɧɭ. ɋɬɪɟɥɚ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɚ ɫ ɛɭɧɤɟɪɨɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɡɚɝɪɭɡɤɢ ɫɤɨɪɨɫɬɶ ɨɩɭɫɤɚɧɢɹ 

ɮɪɟɡɟɪɧɨɝɨ ɛɚɪɚɛɚɧɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɤɨɪɦɨɜɨɣ ɦɚɫɫɵ ɜ ɛɭɧɤɟɪ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫ ɪɚɡɥɢɱɧɵɯ ɜɵɫɨɬɧɵɯ ɭɪɨɜɧɟɣ ɮɪɟɡɚ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɟɜɟɪɫɢɜɧɨɝɨ ɜɪɚɳɟɧɢɹ. ɋ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɩɨɬɟɪɢ ɤɨɪɦɚ ɜ ɩɪɢɝɪɭɧɬɨɜɨɦ 

ɫɥɨɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɨɫɧɚɳɟɧ ɛɭɥɶɞɨɡɟɪɧɵɦ ɧɨɠɨɦ ɞɥɹ ɩɨɞɚɱɢ ɨɫɬɚɬɤɨɜ 

ɧɟɞɨɮɪɟɡɟɪɨɜɚɧɧɨɝɨ ɫɥɨɹ ɜ ɡɨɧɭ ɡɚɝɪɭɡɤɢ. Ɉɩɭɫɤɚɧɢɟ ɢ ɩɨɞɴɟɦ 

ɛɭɥɶɞɨɡɟɪɧɨɝɨ ɧɨɠɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. 

ɂɡɦɟɥɶɱɟɧɢɟ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɲɧɟɤɨɜ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. ɂɡɦɟɥɶɱɟɧɢɟ 

ɤɨɪɦɨɫɦɟɫɢ  ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɜɢɬɤɨɜ 

ɲɧɟɤɨɜ ɧɨɠɟɣ. 

ɒɧɟɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɧɨ ɢɦɟɸɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɧɚɜɢɜɤɭ 

ɜɢɬɤɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɤɨɪɦɨɫɦɟɫɢ. ȼ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɲɧɟɤɨɜ ɢɦɟɟɬɫɹ ɥɨɩɚɫɬɢ, ɧɚɩɪɚɜɥɹɸɳɢɟ 

ɩɨɬɨɤɢ ɦɚɫɫɵ ɜɜɟɪɯ. 

ɉɪɢɜɨɞ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɩɥɚɧɟɬɚɪɧɨɝɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɪɟɜɟɪɫɢɜɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ. ɉɪɢɜɨɞ ɲɧɟɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɩɧɵɦɢ 

ɩɟɪɟɞɚɱɚɦɢ, ɚ ɨɫɬɚɥɶɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ - ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɧɨɦɧɨɣ 

ɝɢɞɪɨɫɢɫɬɟɦɵ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɝɢɞɪɨɧɚɫɨɫ ɢ ɝɢɞɪɨɦɨɬɨɪ ɩɪɢɜɨɞɚ 

ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɩɪɢɜɨɞɚ ɲɢɛɟɪɨɜ ɢ ɧɚɤɥɨɧɚ 

ɬɪɚɧɫɩɨɪɬɟɪɚ, ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɢ ɝɢɞɪɨɦɨɬɨɪ ɮɪɟɡɵ, ɝɢɞɪɨɛɚɤ, 

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ, ɤɨɧɬɪɨɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɚɪɦɚ-

ɬɭɪɭ. ɉɟɪɟɞɚɱɚ ɦɨɳɧɨɫɬɢ ɨɬ ȼɈɆ ɤ ɩɥɚɧɟɬɚɪɧɨɦɭ ɪɟɞɭɤɬɨɪɭ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɪɞɚɧɧɵɦ ɜɚɥɨɦ ɩɪɢ ɨɛɨɪɨɬɚɯ 540 ɦɢɧ-1. 



ϮϬ 

 
1 - ɦɚɫɥɹɧɧɵɣ ɛɚɤ ɝɢɞɪɨɫɢɫɬɟɦɵ, 2 - ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ,  

3 - ɞɢɫɩɥɟɣ ɜɟɫɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ, 4 - ɦɚɧɨɦɟɬɪ, 5 - ɭɤɚɡɚɬɟɥɶ ɩɨɥɨɠɟɧɢɹ ɲɢɛɟɪɧɨɣ 
ɡɚɫɥɨɧɤɢ, 6 - ɲɤɚɥɚ, 7 - ɪɟɞɭɤɬɨɪ, 8 - ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɦɚɫɥɚ, 

 9 - ɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɹɳɢɤ, 10 - ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪɧɨɣ ɫɬɨɣɤɢ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ. 

Ɋɢɫɭɧɨɤ 4 - Ʉɨɪɦɨɪɚɡɞɚɬɱɢɤ ɏɨɡɹɢɧ ɌF 5.12 (ɫɩɟɪɟɞɢ, ɫɥɟɜɚ) 

 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɏɨɡɹɢɧ ɌF 5.12 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɉɨɥɭɩɪɢɰɟɩɧɨɣ ɤ ɬɪɚɤɬɨɪɭ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ 3,5 

ȼɦɟɫɬɢɦɨɫɬɶ ɛɭɧɤɟɪɚ, ɦ3 12 

ɉɪɢɜɨɞ ɲɧɟɤɨɜ ɨɬ ȼɈɆ ɬɪɚɤɬɨɪɚ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ȼɈɆ, ɦɢɧ-1 540 

ɉɪɢɜɨɞ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɡɚɞɜɢɠɟɤ ɢ ɮɪɟɡɵ ɨɬ ɚɜɬɨɧɨɦɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 5 500 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ  
Ⱦɥɢɧɚ 7 000 

ɒɢɪɢɧɚ 2 000 

ȼɵɫɨɬɚ 2 540 
ɲɢɪɢɧɚ ɤɨɥɟɢ, ɦɦ 1680 ±50 

Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, ɦɦ 420 

ȼɵɫɨɬɚ ɪɚɡɝɪɭɡɤɢ ɩɨɩɟɪɟɱɧɵɦ 
ɬɪɚɧɫɩɨɪɬɟɪɨɦ (ɜɵɫɨɬɚ ɤɨɪɦɭɲɤɢ), ɦɦ 

700 



Ϯϭ 

ɒɢɧɵ 295/80-R22,5 

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ  

ɫ ɝɪɭɡɨɦ, ɧɟ ɛɨɥɟɟ 8,0 
ɛɟɡ ɝɪɭɡɚ, ɧɟ ɛɨɥɟɟ 12,0 

Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɜ, 
ɤɦ/ɱ, ɧɟ ɛɨɥɟɟ 

5 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 1 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ, ɧɟ ɦɟɧɟɟ 10 
ɇɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ, ɱ, ɧɟ ɦɟɧɟɟ 400 

Ɏɪɟɡɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ ɪɟɜɟɪɫɢɜɧɨɟ 

Ɇɚɫɫɚ ɮɪɟɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ, ɤɝ 

900 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ, ɦɢɧ-1 0-800 

ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɮɪɟɡɵ, ɦ/ɦɢɧ 0-5 

Ⱦɢɚɦɟɬɪ ɮɪɟɡɟɪɧɨɝɨ ɛɚɪɚɛɚɧɚ, ɦɦ 500 

 
Пɪɢ ɡɚɩɭɫɤɟ ɜ ɪɚɛɨɬɭ ɢ ɩɪɢ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸщɢɣ 

ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ: 

1) ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɬɪɚɤɬɨɪ ɫɩɟɰɢɚɥɶɧɨɟ ɬɹɝɨɜɨ-ɫɰɟɩɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 

ɩɨɫɬɚɜɥɹɟɦɨɟ ɜ ɤɨɦɩɥɟɤɬɟ; 

2) ɩɪɨɢɡɜɟɫɬɢ ɫɰɟɩɤɭ ɬɪɚɤɬɨɪɚ ɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɚɥɟɰ ɞɨɥɠɟɧ ɛɵɬɶ 

ɨɛɹɡɚɬɟɥɶɧɨ ɡɚɮɢɤɫɢɪɨɜɚɧ ɫɬɨɩɨɪɨɦ. 

3) ɫɨɟɞɢɧɢɬɶ ɬɪɚɤɬɨɪ ɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɫɬɪɚɯɨɜɨɱɧɵɦ ɬɪɨɫɨɦ; 

4) ɫɨɟɞɢɧɢɬɶ ɤɚɪɞɚɧɧɵɦ ɜɚɥɨɦ ȼɈɆ ɬɪɚɤɬɨɪɚ ɢ ɧɢɠɧɢɣ ɜɯɨɞɧɨɣ ɜɚɥ 

ɪɟɞɭɤɬɨɪɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ (ɪɟɞɭɤɬɨɪ ɢɦɟɟɬ ɞɜɚ ɜɵɯɨɞɧɵɯ ɜɚɥɚ - ɜɟɪɯɧɢɣ ɢ 

ɧɢɠɧɢɣ, ɧɢɠɧɢɣ ɜɚɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ȼɈɆ 

ɬɪɚɤɬɨɪɚ, ɚ ɜɟɪɯɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɪɚɳɟɧɢɹ ɲɧɟɤɨɜ ɩɪɢ ɩɨɦɨɳɢ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɥɸɱɚ ɩɪɢɥɚɝɚɟɦɨɝɨ ɜ Ɂɂɉ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ); 

Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɫɬɪɚɯɨɜɨɱɧɵɟ ɰɟɩɢ. 

5) ɩɨɞɫɨɟɞɢɧɢɬɶ ɲɥɚɧɝ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɤ ɬɨɪɦɨɡɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 

ɬɪɚɤɬɨɪɚ; 

6) ɩɨɞɫɨɟɞɢɧɢɬɶ ɤɚɛɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɞɡɚɪɹɞɤɢ 

ɚɤɤɭɦɭɥɹɬɨɪɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ; 



ϮϮ 

7) ɨɬɤɪɵɬɶ ɞɜɚ ɤɪɚɧɚ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɢɞɪɨɛɚɤɚ; 

8) ɭɫɬɚɧɨɜɢɬɶ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɜ ɤɚɛɢɧɭ ɬɪɚɤɬɨɪɚ; 

9) ɭɫɬɚɧɨɜɢɬɶ ɨɩɨɪɧɭɸ ɫɬɨɣɤɭ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ; 

10) ɭɛɪɚɬɶ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɭɩɨɪɵ; 

11) ɫɧɹɬɶ ɫ ɪɭɱɧɨɝɨ ɬɨɪɦɨɡɚ; 

12) ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ȼɈɆ 540 ɦɢɧ-1; 

13) ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɫɟɯ ɦɟɯɚɧɢɡɦɨɜ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ ɧɚ 

ɯɨɥɨɫɬɵɯ ɨɛɨɪɨɬɚɯ ɞɜɢɝɚɬɟɥɹ; 

14) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɜ ɛɭɧɤɟɪ ɤɨɪɦɨɫɦɟɫɢ ɜɤɥɸɱɢɬɶ 

ȼɈɆ (ɩɟɪɟɞ ɡɚɝɪɭɡɤɨɣ ɤɨɪɦɨɫɦɟɫɢ ɲɧɟɤɢ ɞɨɥɠɧɵ ɜɪɚɳɚɬɶɫɹ, ɬɟɦ ɫɚɦɵɦ 

ɛɭɞɭɬ ɨɛɟɫɩɟɱɟɧɵ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ); 

15) ɜɤɥɸɱɢɬɶ ɜɟɫɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɪɚɛɨɬɚ ɜɟɫɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɢɫɚɧɚ 

ɨɬɞɟɥɶɧɨ). 

3ɚɝɪɭɡɤɚ, ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɡɞɚɱɚ ɤɨɪɦɚ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɉɪɢ ɩɨɦɨɳɢ ɮɪɟɡɵ ɡɚɝɪɭɡɨɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɰɢɹ ɮɪɟɡɟɪɨɜɚɧɢɹ ɢ 

ɡɚɝɪɭɡɤɢ ɬɚɤɢɯ ɤɨɪɦɨɜ ɤɚɤ ɫɢɥɨɫ, ɫɟɧɚɠ, ɡɟɥɟɧɚɹ ɦɚɫɫɚ, ɚ ɬɚɤɠɟ ɫɨɥɨɦɚ, 

ɭɩɚɤɨɜɚɧɧɚɹ ɜ ɜɢɞɟ ɪɭɥɨɧɨɜ ɢ ɭɥɨɠɟɧɧɵɯ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ. Ⱦɥɹ ɷɬɨɝɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ ɩɨɞɚɟɬɫɹ ɬɪɚɤɬɨɪɨɦ ɡɚɞɧɢɦ ɯɨɞɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɤɨɥɨ 1.5 ɦ 

ɞɨ ɩɥɨɫɤɨɫɬɢ ɪɟɡɚ ɤɨɪɦɨɜɨɣ ɦɚɫɫɵ ɢ ɩɪɢ ɩɨɦɨɳɢ ɮɪɟɡɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɮɪɟɡɟɪɨɜɚɧɢɟ ɢ ɡɚɝɪɭɡɤɚ ɜ ɛɭɧɤɟɪ. Ɏɪɟɡɟɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɫɜɟɪɯɭ ɜɧɢɡ. Ⱦɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɡɚɝɪɭɠɚɸɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɩɨɝɪɭɡɱɢɤɨɜ ɢɥɢ ɜɪɭɱɧɭɸ ɱɟɪɟɡ ɨɤɧɨ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɫ ɡɚɞɧɟɣ 

ɫɬɨɪɨɧɵ ɛɭɧɤɟɪɚ. 

ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɥɶɱɟɧɢɟ, ɢ ɫɦɟɲɢɜɚɧɢɟ ɢɯ 

ɞɜɭɦɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɜɪɚɳɚɸɳɢɦɢɫɹ ɲɧɟɤɚɦɢ ɫ ɧɨɠɚɦɢ ɜ ɬɟɱɟɧɢɟ 5-7 

ɦɢɧɭɬ ɞɨ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ. Ɋɚɡɞɚɱɚ ɤɨɪɦɨɫɦɟɫɟɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɜɞɨɥɶ ɤɨɪɦɭɲɤɢ ɢɥɢ ɤɨɪ-

ɦɨɜɨɝɨ ɫɬɨɥɚ, ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ ɲɢɛɟɪɧɨɣ ɡɚɫɥɨɧɤɢ ɜ ɜɵɝɪɭɡɧɨɦ ɨɤɧɟ 

ɫɤɪɟɛɤɨɜɵɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɥɨɬɤɚ. 



Ϯϯ 

2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ ɪɚɡɞɚɱɢ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɫɨɫɬɚɜɢɬɶ ɤɨɪɦɨɜɨɣ ɪɚɰɢɨɧ ɞɥɹ ɤɨɪɨɜɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɪɦɭ ɤɨɪɦɥɟɧɢɹ, ɬ.ɟ. ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɬɪɟɛɭɟɬɫɹ 

ɠɢɜɨɬɧɨɦɭ ɜ ɫɭɬɤɢ ɤɨɪɦɨɜɵɯ ɟɞɢɧɢɰ, ɩɟɪɟɜɚɪɢɜɚɟɦɨɝɨ ɩɪɨɬɟɢɧɚ, ɤɚɥɶɰɢɹ, 

ɮɨɫɮɨɪɚ ɢ ɤɚɪɨɬɢɧɚ, ɢ ɩɨɞɫɱɢɬɚɬɶ, ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɤɚɡɚɧɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ ɫɨɞɟɪɠɢɬɫɹ ɜ ɢɦɟɸɳɢɯɫɹ ɤɨɪɦɚɯ. ɇɨɪɦɵ ɤɨɪɦɥɟɧɢɹ ɞɥɹ ɞɨɣɧɨɣ 

ɤɨɪɨɜɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɠɢɜɨɣ ɦɚɫɫɵ, ɫɭɬɨɱɧɨɝɨ ɭɞɨɹ ɢ 

ɫɨɞɟɪɠɚɧɢɹ ɠɢɪɚ ɜ ɦɨɥɨɤɟ. ɗɬɢ ɧɨɪɦɵ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɩɨɥɧɨɜɨɡɪɚɫɬɧɵɯ 

ɠɢɜɨɬɧɵɯ (ɬɪɟɬɶɟɝɨ ɨɬɟɥɚ ɢ ɫɬɚɪɲɟ) ɫɪɟɞɧɟɣ ɭɩɢɬɚɧɧɨɫɬɢ. 

Ʉɨɪɨɜɚɦ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɨɬɟɥɨɜ ɢ ɠɢɜɨɬɧɵɦ ɧɢɠɟ ɫɪɟɞɧɟɣ 

ɭɩɢɬɚɧɧɨɫɬɢ ɧɨɪɦɭ ɤɨɪɦɥɟɧɢɹ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚ 1—2 ɤɨɪɦɨɜɵɟ 

ɟɞɢɧɢɰɵ ɜ ɫɭɬɤɢ. ɇɚ ɤɚɠɞɭɸ ɞɨɛɚɜɥɟɧɧɭɸ ɤɨɪɦɨɜɭɸ ɟɞɢɧɢɰɭ ɞɨɥɠɧɨ 

ɩɪɢɯɨɞɢɬɶɫɹ 100 ɝ ɩɟɪɟɜɚɪɢɜɚɟɦɨɝɨ ɩɪɨɬɟɢɧɚ, 7 ɝ ɤɚɥɶɰɢɹ, 5 ɝ ɮɨɫɮɨɪɚ ɢ 40 

ɦɝ ɤɚɪɨɬɢɧɚ.  

ȼ ɪɚɰɢɨɧɚɯ ɞɥɹ ɤɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ 

ɜɟɳɟɫɬɜɚ. ȼ ɡɢɦɧɢɯ ɪɚɰɢɨɧɚɯ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɦ ɫɤɚɪɦɥɢɜɚɧɢɢ ɫɨɱɧɵɯ 

ɤɨɪɦɨɜ ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ 

ɠɢɜɨɬɧɨɝɨ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 3—3,5 ɤɝ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɪɨɜɟ ɠɢɜɨɣ 

ɦɚɫɫɨɣ 500 ɤɝ ɦɨɠɧɨ ɦɚɤɫɢɦɚɥɶɧɨ ɫɤɚɪɦɥɢɜɚɬɶ ɜ ɫɭɬɤɢ ɩɪɢ ɧɚɫɵɳɟɧɢɢ 

ɪɚɰɢɨɧɚ ɫɟɧɨɦ ɢ ɫɨɥɨɦɨɣ 17,5 ɤɝ ɤɨɪɦɨɜ ɜ ɩɟɪɟɜɨɞɟ ɧɚ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ. ȼ 

ɩɚɫɬɛɢɳɧɵɣ ɩɟɪɢɨɞ, ɚ ɬɚɤɠɟ ɡɢɦɨɣ, ɟɫɥɢ ɜ ɪɚɰɢɨɧɟ ɦɧɨɝɨ ɫɨɱɧɵɯ ɤɨɪɦɨɜ, 

ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɤɪɭɩɧɵɦ ɪɨɝɚɬɵɦ ɫɤɨɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 4 ɤɝ ɧɚ 

ɤɚɠɞɵɟ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ. Ⱦɥɹ ɭɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 

ɪɚɰɢɨɧɟ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ: ɜ 1 ɤɝ ɝɪɭɛɵɯ ɢ 

ɡɟɪɧɨɜɵɯ ɤɨɪɦɨɜ ɫɨɞɟɪɠɢɬɫɹ 0,85 ɤɝ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɨɪɦɨɜɵɯ 

ɤɨɪɧɟɩɥɨɞɨɜ 0,1, ɤɚɪɬɨɮɟɥɹ 0,2, ɫɢɥɨɫɚ 0,2 - 0,3, ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɵ 0,22 - 0,24, 

ɠɦɵɯɚ 0,9 ɤɝ. 

ȼ ɫɬɨɣɥɨɜɵɣ ɩɟɪɢɨɞ ɫɪɟɞɧɟɭɩɢɬɚɧɧɨɣ ɤɨɪɨɜɟ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɜ ɪɚɰɢɨɧ 

15-20 ɤɝ ɫɢɥɨɫɚ ɢ 6-12 ɤɝ ɝɪɭɛɵɯ ɤɨɪɦɨɜ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɱɧɵɯ 
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ɤɨɪɦɨɜ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 10-12 ɤɝ ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ 

ɠɢɜɨɬɧɨɝɨ, ɫɟɧɚ ɧɟɨɛɯɨɞɢɦɨ ɞɚɜɚɬɶ 1-1,5 ɤɝ ɧɚ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ. ɋɜɟɤɥɭ 

ɤɚɤ ɦɨɥɨɤɨɝɨɧɧɵɣ ɤɨɪɦ ɠɟɥɚɬɟɥɶɧɨ ɡɚɞɚɜɚɬɶ ɤɨɪɨɜɟ ɧɚ ɩɨɥɭɱɚɟɦɨɟ ɦɨɥɨɤɨ: 

ɤɨɪɦɨɜɭɸ ɫɜɟɤɥɭ ɜ ɤɨɥɢɱɟɫɬɜɟ 1-1,5 ɤɝ ɧɚ ɤɚɠɞɵɣ ɤɢɥɨɝɪɚɦɦ ɦɨɥɨɤɚ, ɧɨ ɧɟ 

ɛɨɥɟɟ 40 ɤɝ ɜ ɞɟɧɶ, ɚ ɫɚɯɚɪɧɭɸ 0,5-0,8 ɤɝ, ɧɨ ɧɟ ɫɜɵɲɟ 15 ɤɝ ɧɚ ɝɨɥɨɜɭ ɜ 

ɫɭɬɤɢ. 

ɉɪɢ ɫɤɚɪɦɥɢɜɚɧɢɢ ɫɜɟɤɥɵ ɪɚɰɢɨɧ ɫɬɚɧɨɜɢɬɫɹ ɥɟɝɤɨɩɟɪɟɜɚɪɢɦɵɦ. ȼ 

ɢɬɨɝɟ ɢ ɞɪɭɝɢɟ ɤɨɪɦɚ ɭɫɜɚɢɜɚɸɬɫɹ ɥɭɱɲɟ, ɢ ɤɚɤ ɪɟɡɭɥɶɬɚɬ — ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɭɞɨɣ. 

Ʉ ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɟ ɤɨɪɨɜɭ ɩɪɢɭɱɚɸɬ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɞɧɟɣ, ɩɪɢɱɟɦ 

ɪɚɡɨɜɨɟ ɫɤɚɪɦɥɢɜɚɧɢɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5 ɤɝ. ɉɪɢ ɩɨɟɞɚɧɢɢ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɫɜɟɤɥɵ ɭ ɠɢɜɨɬɧɨɝɨ ɜɨɡɧɢɤɚɟɬ ɩɨɜɵɲɟɧɧɚɹ ɠɚɠɞɚ ɢ ɧɚɪɭɲɚɟɬɫɹ 

ɪɚɛɨɬɚ ɠɟɥɭɞɤɚ, ɩɨɹɜɥɹɟɬɫɹ ɩɨɧɨɫ. ȼ ɫɭɬɨɱɧɵɣ ɪɚɰɢɨɧ ɤɨɪɨɜɵ ɧɚɞɨ 

ɨɛɹɡɚɬɟɥɶɧɨ ɜɜɨɞɢɬɶ ɬɚɤɠɟ ɩɨɜɚɪɟɧɧɭɸ ɫɨɥɶ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ ɤɨɪɦɥɟɧɢɹ.  

ɑɟɦ ɜɵɲɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɤɨɪɨɜɵ, ɬɟɦ ɛɨɥɶɲɟ ɜɢɞɨɜ ɤɨɪɦɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɚɬɶ ɜ ɪɚɰɢɨɧ, ɩɪɢ ɷɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨ ɫɜɟɤɥɭ ɢ ɯɨɪɨɲɟɟ 

ɫɟɧɨ, ɦɨɪɤɨɜɶ ɢ ɛɟɥɤɨɜɵɟ ɤɨɧɰɟɧɬɪɚɬɵ (ɨɬɪɭɛɢ, ɠɦɵɯɢ) ȼ ɪɚɰɢɨɧɟ ɦɨɠɟɬ 

ɛɵɬɶ ɛɨɥɶɲɟ ɧɨɪɦɵ ɤɚɥɶɰɢɹ ɢ ɤɚɪɨɬɢɧɚ - ɷɬɨ ɧɟ ɜɪɟɞɧɨ. ɂɡɛɵɬɨɤ 

ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜɵɜɨɞɢɬɫɹ ɢɡ ɨɪɝɚɧɢɡɦɚ, ɚ ɤɚɪɨɬɢɧ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɩɟɱɟɧɢ ɜ ɜɢɞɟ ɜɢɬɚɦɢɧɚ Ⱥ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɦɢɧɟɪɚɥɶɧɵɯ 

ɞɨɛɚɜɨɤ ɧɟɨɛɯɨɞɢɦɨ ɢɫɯɨɞɢɬɶ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɪɚɫɱɟɬɚ: ɜ 10 ɝ ɦɟɥɚ 

ɫɨɞɟɪɠɢɬɫɹ 4 ɝ ɤɚɥɶɰɢɹ, ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ ɨɛɟɫɮɬɨɪɟɧɧɨɝɨ ɮɨɫɮɚɬɚ — 3,3 

ɝ ɤɚɥɶɰɢɹ ɢ 1,4 ɝ ɮɨɫɮɨɪɚ, ɦɨɧɨɧɚɬɪɢɣɮɨɫɮɚɬɚ ɤɨɪɦɨɜɨɝɨ (ɮɨɫɮɨɪɧɚɹ 

ɩɨɞɤɨɪɦɤɚ) — 2,4 ɝ ɮɨɫɮɨɪɚ. 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɧɵɟ ɪɚɰɢɨɧɵ ɞɥɹ ɤɨɪɨɜ ɫ 

ɪɚɡɥɢɱɧɵɦ ɫɭɬɨɱɧɵɦ ɭɞɨɟɦ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ 

ɡɨɧɵ ɢ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɯɨɡɹɣɫɬɜ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɰɢɨɧɨɜ, ɞɥɹ ɤɨɪɨɜ ɧɚ ɜɟɫɶ ɫɬɨɣɥɨɜɵɣ ɩɟɪɢɨɞ 

ɬɪɟɛɭɟɬɫɹ ɡɚɝɨɬɨɜɢɬɶ 20 ɰ ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 12 ɰ ɫɟɧɚ, 40 ɰ. ɫɨɱɧɵɯ 

(ɫɜɟɤɥɵ, ɬɵɤɜɵ, ɫɢɥɨɫɚ) ɢ 3 ɰ ɤɨɧɰɟɧɬɪɚɬɨɜ. 



Ϯϱ 

ɉɪɚɜɢɥɶɧɨɟ ɢ ɩɨɥɧɨɰɟɧɧɨɟ ɤɨɪɦɥɟɧɢɟ ɤɨɪɨɜɵ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɠɢɪɚ ɜ ɦɨɥɨɤɟ. Ʉɨɪɦɚɦɢ, ɩɨɜɵɲɚɸɳɢɦɢ 

ɠɢɪɧɨɫɬɶ ɦɨɥɨɤɚ ɡɢɦɨɣ, ɹɜɥɹɸɬɫɹ ɫɟɧɨ ɛɨɛɨɜɵɯ ɤɭɥɶɬɭɪ, ɠɦɵɯ ɢ ɲɪɨɬ ɢɡ 

ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɨɬɪɭɛɢ, ɩɢɜɧɵɟ ɢ ɯɥɟɛɧɵɟ ɞɪɨɠɠɢ ɢ ɞɪɭɝɢɟ ɤɨɪɦɚ, 

ɛɨɝɚɬɵɟ ɛɟɥɤɨɦ. 

ɉɨɫɥɟ ɨɬɟɥɚ ɤɨɪɨɜɭ ɩɟɪɟɜɨɞɹɬ ɧɚ ɩɨɥɧɵɣ ɪɚɰɢɨɧ ɩɨɫɬɟɩɟɧɧɨ, ɧɚ 

ɫɟɞɶɦɨɣ-ɜɨɫɶɦɨɣ ɞɟɧɶ, ɜɧɢɦɚɬɟɥɶɧɨ ɧɚɛɥɸɞɚɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɵɦɟɧɢ. ȼ 

ɩɟɪɜɵɣ ɞɟɧɶ ɫɤɚɪɦɥɢɜɚɸɬ ɯɨɪɨɲɟɟ ɫɟɧɨ. ɇɚ ɜɬɨɪɨɣ ɞɟɧɶ ɩɨɫɥɟ ɨɬɟɥɚ 

ɞɨɛɚɜɥɹɸɬ ɩɪɢɦɟɪɧɨ 5 ɤɝ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɢ ɞɨ 1 ɤɝ ɤɨɧɰɟɧɬɪɚɬɨɜ. ȿɫɥɢ ɜɵɦɹ 

ɬɜɟɪɞɨɟ, ɜɨɫɩɚɥɟɧɨ, ɬɨ ɫɩɟɲɢɬɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɱɢ ɤɨɪɦɚ ɧɟ ɧɭɠɧɨ; 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɱɚɳɟ ɢ ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨ ɞɨɢɬɶ ɤɨɪɨɜɭ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɧɨɜɨɬɟɥɶɧɵɦ ɤɨɪɨɜɚɦ ɥɭɱɲɟ ɫɤɚɪɦɥɢɜɚɬɶ ɜ ɜɢɞɟ 

ɩɨɣɥɚ. 

ɉɪɢ ɯɨɪɨɲɟɦ ɤɨɪɦɥɟɧɢɢ ɭɞɨɣ ɭ ɤɨɪɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɩɟɪɜɵɟ ɞɜɚ 

ɦɟɫɹɰɚ ɩɨɫɥɟ ɨɬɟɥɚ, ɡɚɬɟɦ ɭɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ ɢ ɫ ɩɹɬɨɝɨ ɦɟɫɹɰɚ 

ɥɚɤɬɚɰɢɢ ɧɚɱɢɧɚɟɬ ɫɧɢɠɚɬɶɫɹ. Ɉɛɵɱɧɨ ɤɨɪɨɜɚ ɡɚ ɩɟɪɜɵɟ ɱɟɬɵɪɟ ɦɟɫɹɰɚ ɩɨɫɥɟ 

ɨɬɟɥɚ ɞɚɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɭ ɦɨɥɨɤɚ, ɩɨɥɭɱɚɟɦɨɝɨ ɡɚ ɜɫɸ ɥɚɤɬɚɰɢɸ. 

ɉɟɪɢɨɞ ɩɨɜɵɲɟɧɢɹ ɭɞɨɟɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɡɞɨɹ ɤɨɪɨɜ. ȿɝɨ 

ɧɚɱɢɧɚɸɬ ɫɩɭɫɬɹ 15—20 ɞɧɟɣ ɩɨɫɥɟ ɨɬɟɥɚ, ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɸɬ ɪɚɰɢɨɧ ɧɚ 

2—3 ɤɨɪɦɨɜɵɟ ɟɞɢɧɢɰɵ (ɚɜɚɧɫɢɪɨɜɚɧɢɟ ɤɨɪɦɨɜ ɧɚ ɪɚɡɞɨɣ). 

ȿɫɥɢ ɤɨɪɨɜɚ ɜ ɩɟɪɢɨɞ ɪɚɡɞɨɹ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ-ɱɟɬɵɪɟɯ ɞɧɟɣ ɧɟ 

ɭɜɟɥɢɱɢɜɚɟɬ ɦɨɥɨɱɧɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɬɨ ɧɚɞɛɚɜɤɭ ɤɨɪɦɨɜ ɤ ɫɭɬɨɱɧɨɦɭ 

ɪɚɰɢɨɧɭ ɫɧɢɦɚɸɬ. ɇɨ ɞɟɥɚɬɶ ɷɬɨ ɧɭɠɧɨ ɩɨɫɬɟɩɟɧɧɨ, ɱɬɨɛɵ ɧɟ ɫɧɢɡɢɬɶ ɭɞɨɣ. 

ȿɫɥɢ ɠɟ ɤɨɪɨɜɚ ɯɨɪɨɲɨ ɩɨɜɵɲɚɟɬ ɭɞɨɣ, ɬɨ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɞɧɟɣɧɨɪɦɭ 

ɤɨɪɦɨɜ ɫɧɨɜɚ ɭɜɟɥɢɱɢɜɚɸɬ ɢ ɬɚɤ ɩɨɫɬɭɩɚɸɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɚ ɧɟ 

ɩɟɪɟɫɬɚɧɟɬ ɩɪɢɛɚɜɥɹɬɶ ɦɨɥɨɤɨ. Ɉɛɵɱɧɨ ɪɚɡɞɨɣ ɩɪɨɜɨɞɹɬ ɞɨ ɬɪɟɬɶɟɝɨ ɦɟɫɹɰɚ 

ɥɚɤɬɚɰɢɢ, ȼ ɩɟɪɢɨɞ ɪɚɡɞɨɹ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɨɞɹɬ ɦɚɫɫɚɠ ɜɵɦɟɧɢ, ɤɨɪɨɜɭ 

ɟɠɟɞɧɟɜɧɨ ɜɵɩɭɫɤɚɸɬ ɧɚ ɩɪɨɝɭɥɤɭ. 

Ⱦɥɹ  ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɬɪɟɛɭɸɬɫɹ ɤɨɪɦɚ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ, ɚ ɬɚɤ ɠɟ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɪɹɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɤɪɚɬɧɨɫɬɶ 



Ϯϲ 

ɤɨɪɦɥɟɧɢɹ ɢ ɫɨɱɟɬɚɟɦɨɫɬɶ ɤɨɪɦɨɜ ɜ ɪɚɰɢɨɧɟ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɞɚɱɢ 

ɤɨɪɦɚ, ɫɩɨɫɨɛ ɢɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɬ. ɞ.  

Ⱦɥɹ ɧɚɲɟɣ ɡɨɧɵ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ 

ɫɢɥɨɫɧɨ-ɫɟɧɚɠɧɵɣ ɬɢɩ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɪɚɰɢɨɧ ɫɟɧɚ. ȼɫɟ 

ɞɚɧɧɵɟ ɤɨɪɦɚ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɜɫɟɝɨ ɫɤɚɪɦɥɢɜɚɬɶ ɜ ɢɡɦɟɥɶɱɟɧɧɨɦ ɜɢɞɟ (3 ɫɦ). 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɫɦɟɫɶ ɨɛɴɟɦɢɫɬɵɯ ɞɨ 2,5 - 5,0 ɤɝ ɢ  

5 - 15 ɤɝ ɢɡɦɟɥɶɱɟɧɧɵɟ ɤɨɪɧɟɩɥɨɞɵ. ɗɬɨ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɤɨɪɨɜ. ɀɢɜɨɬɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɤɨɪɦɢɬɶ 2-4 ɪɚɡɚ ɜ ɫɭɬɤɢ, 

ɯɨɪɨɲɨ ɢɡɦɟɥɶɱɟɧɧɨɣ ɢ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɧɧɨɣ ɤɨɪɦɨɫɦɟɫɶɸ Ƚɨɬɨɜɚɹ 

ɤɨɪɦɨɫɦɟɫɶ ɧɟɞɨɥɠɧɚ ɯɪɚɧɢɬɫɹ ɛɨɥɶɲɟ 2-3 ɱɚɫɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɱɢ. ɋɢɥɨɫ 

ɧɟɨɛɯɨɞɢɦɨ ɝɨɬɨɜɢɬɶ ɢɡ ɩɨɞɫɭɲɟɧɧɵɯ ɞɨ 25 – 40% ɬɪɚɜ, ɚ ɬɚɤ ɠɟ ɤɭɤɭɪɭɡɵ, 

ɤɨɬɨɪɚɹ ɫɨɡɪɟɥɚ ɞɨ ɦɨɥɨɱɧɨ-ɜɨɫɤɨɜɨɣ  ɫɩɟɥɨɫɬɢ, ɝɞɟ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ 

ɜɟɳɟɫɬɜɚ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 20%. Ɍɚɤɨɣ ɫɨɫɬɚɜ ɫɢɥɨɫɚ (ɪɇ 3,6 - 4) ɩɨɡɜɨɥɢɬ 

ɢɡɛɟɠɚɬɶ ɡɚɤɢɫɚɧɢɹ ɫɢɥɨɫɚ ɢ ɩɨɡɜɨɥɢɬ ɭɛɟɪɟɱɶ ɤɨɪɨɜ ɨɬ ɧɚɪɭɲɟɧɢɣ ɨɛɦɟɧɚ 

ɜɟɳɟɫɬɜ. ɇɚɪɭɲɟɧɢɟ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɨɫɨɛɟɧɧɨ ɩɪɢ 

ɤɨɪɦɥɟɧɢɢ ɛɨɥɟɟ 4 - 6 ɤɝ. ɫɢɥɨɫɚ ɩɨɜɵɲɟɧɧɨɣ ɤɢɫɥɨɬɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɤɨɪɦɚ (ɛɨɥɟɟ 1,5 ɤɝ) ɢ ɛɨɥɟɟ 5 ɤɝ 

ɫɚɯɚɪɧɨɣ ɢɥɢ ɤɨɪɦɨɜɨɣ ɫɜɟɤɥɵ. ɐɟɥɟɫɨɨɛɪɚɡɧɟɟ ɫɤɚɪɦɥɢɜɚɬɶ ɫɢɥɨɫ (ɫɟɧɚɠ) 

ɩɟɪɟɞ ɞɨɟɧɢɟɦ ɠɢɜɨɬɧɵɯ ɧɟ ɩɨɡɠɟ ɱɟɦ ɡɚ 4 ɱɚɫɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɞɚɬɶ ɩɟɪɜɭɸ ɩɨɪɰɢɸ ɤɨɪɧɟɩɥɨɞɨɜ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɤɨɪɦɚ. 

Ɉɫɬɚɜɲɭɸɫɹ ɩɨɪɰɢɸ ɪɚɡɞɚɸɬ ɩɨɫɥɟ ɞɨɣɤɢ, ɚ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɫɢɥɨɫ 

ɢɥɢ ɫɟɧɚɠ.  

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɬɶ, ɫɛɚɥɚɧɫɢɪɨɜɚɬɶ ɩɨ ɫɨɫɬɚɜɭ. ȼɫɬɪɟɱɚɸɬɫɹ ɬɚɤɢɟ ɫɥɭɱɚɢ 

ɤɨɝɞɚ ɜ ɤɨɪɦɚɯ ɞɟɮɢɰɢɬ ɩɪɨɬɟɢɧɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɩɨɟɞɚɟɦɨɫɬɢ 

ɤɨɪɦɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ ɫɧɢɠɟɧɢɸ ɭɞɨɟɜ ɦɨɥɨɤɚ. ɇɨ ɷɬɨɝɨ ɦɨɠɧɨ 

ɢɡɛɟɠɚɬɶ ɜɜɨɞɨɦ ɜ ɪɚɰɢɨɧ ɠɢɜɨɬɧɵɯ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɯ ɤɨɦɛɢɤɨɪɦɨɜ ɞɨ 

100-150 ɝ ɦɨɱɟɜɢɧɵ (ɤɚɪɛɚɦɢɞɚ) ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ. ȼ ɨɫɨɛɟɧɧɨɫɬɢ ɞɟɮɢɰɢɬɭ 

ɩɪɨɬɟɢɧɚ ɩɨɞɜɟɪɠɟɧɵ ɤɨɪɨɜɵ ɫ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ 15-20 ɤɝ. Ⱦɟɮɢɰɢɬ 

ɩɪɨɬɟɢɧɚ ɭ ɛɨɥɟɟ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɦɨɠɧɨ ɩɨɤɪɵɬɶ ɡɚ ɫɱɟɬ 



Ϯϳ 

ɞɨɛɚɜɥɟɧɢɹ ɜ ɪɚɰɢɨɧ ɠɢɜɨɬɧɵɯ ɠɦɵɯɚ, ɲɪɨɬɚ ɢ ɫɭɯɢɯ ɤɨɪɦɨɜɵɯ ɞɪɨɠɠɟɣ. 

Ⱦɥɹ ɥɭɱɲɟɝɨ ɭɫɜɨɟɧɢɹ ɤɚɪɛɚɦɢɞɚ ɢɥɢ ɚɦɢɞɨɤɨɧɰɟɧɬɪɚɬɧɵɯ ɞɨɛɚɜɨɤ ɜ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɚɯ, ɜ ɫɨɫɬɚɜ ɤɨɪɦɨɜ ɢɦɟɟɬ ɫɦɵɫɥ ɞɨɛɚɜɢɬɶ ɥɟɝɤɨ 

ɮɟɪɦɟɧɬɢɪɭɟɦɵɟ ɭɝɥɟɜɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɫɜɟɤɥɚ, ɤɚɪɬɨɮɟɥɶ ɢ ɩɚɬɨɤɭ. Ɍɚɤ ɠɟ ɧɚ 

10 ɝ ɦɨɱɟɜɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɧɢɟ ɧɟ ɦɟɧɟɟ 100 ɝ ɛɟɡ ɫɚɯɚɪɚ ɢ ɤɪɚɯɦɚɥɚ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɤɚɪɦɥɢɜɚɧɢɹ ɤɚɪɛɚɦɢɞɨɜ ɢ ɞɪɭɝɢɯ ɫɢɧɬɟɬɢɱɟɫɤɢ ɚɡɨɬɢɫɬɵɯ 

ɜɟɳɟɫɬɜ ɩɨɜɵɲɚɟɬɫɹ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ ɜ ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ 

ɧɟ ɜɵɲɟ ɨɬ 10 ɞɨ 12%.  

ȼ ɪɚɰɢɨɧ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɥɹɬɶ 

ɜɵɫɨɤɨɛɟɥɤɨɜɨɟ ɫɟɧɨ ɢ ɤɨɪɦ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɫɭɲɤɢ, ɬɚɤɢɟ ɤɚɤ ɛɪɢɤɟɬɵ, 

ɝɪɚɧɭɥɵ, ɩɪɨɝɪɟɬɵɣ ɠɦɵɯ, ɲɪɨɬ ɢ ɤɨɪɦɚ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɤɨɫɬɧɚɹ 

ɢɥɢ ɪɵɛɧɚɹ ɦɭɤɚ ɢ ɬ.ɞ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɫɭɯɢɟ ɤɨɪɦɨɜɵɟ ɞɪɨɠɠɢ ɫ 

ɫɟɦɟɧɚɦɢ ɪɚɩɫɚ. ɗɬɢ ɞɨɛɚɜɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɜ ɤɨɪɦɚɯ 

ɧɟɪɚɫɳɟɩɥɹɟɦɨɝɨ ɩɪɨɬɟɢɧɚ. 

Ⱦɥɹ ɭɫɢɥɟɧɢɹ ɫɟɤɪɟɰɢɢ ɫɥɸɧɵ ɢ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɡɛɵɬɨɱɧɨɣ 

ɤɢɫɥɨɬɧɨɫɬɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɚɜɚɬɶ ɜ ɫɭɯɨɦ ɜɢɞɟ. 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɦ ɤɨɪɨɜɚɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ 

ɢɫɩɨɥɶɡɭɸɬ ɡɚɩɚɪɟɧɧɵɦɢ, ɬɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɛɚɜɥɟɧɢɟ ɜ ɪɚɰɢɨɧ ɫɭɯɢɯ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ, ɬɚɤɢɟ ɤɚɤ ɫɟɧɨ, ɛɪɢɤɟɬɵ ɢ ɬ.ɞ.. Ⱦɥɹ 

ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɠɢɜɨɬɧɵɯ ɨɬ ɚɰɢɞɨɡɚ ɢ ɤɟɬɨɡɚ ɱɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 

ɫɤɚɪɦɥɢɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ ɢ ɤɢɫɥɨɝɨ ɫɢɥɨɫɚ, ɯɨɪɨɲɨ ɩɨɦɨɝɚɟɬ ɛɢɤɚɪɛɨɧɚɬ 

ɧɚɬɪɢɹ (ɩɢɳɟɜɚɹ ɫɨɞɚ). 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ (ɫɟɧɨ, ɫɨɥɨɦɚ) ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ  ɢɯ ɪɟɡɚɬɶ, ɡɚɩɚɪɢɜɚɬɶ, ɩɨɞɫɚɥɢɜɚɬɶ, ɫɞɚɛɪɢɜɚɬɶ ɦɟɥɚɫɫɨɣ 

ɢɥɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɨɪɦɚɦɢ.  

ɉɪɢɦɟɪɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɫɬɟɥɶɧɨɫɬɢ, 

ɩɪɢɪɨɫɬɚ ɦɚɫɫɵ, ɦɢɧɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɫɭɯɨɫɬɨɣɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢ 

ɬɪɟɯɤɪɚɬɧɨɦ ɤɨɪɦɥɟɧɢɢ (ɠɢɪɧɨɫɬɶ ɦɨɥɨɤɚ 3,6 – 3,8%, ɤɚɱɟɫɬɜɨ ɨɛɴɟɦɢɫɬɵɯ 

ɤɨɪɦɨɜ ɯɨɪɨɲɟɟ), ɤɝ ɧɚ ɝɨɥɨɜɭ ɜ ɫɭɬɤɢ. 



Ϯϴ 

Ɍɚɛɥɢɰɚ 2.1 – ɉɪɢɦɟɪɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɰɢɨɧɨɜ ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɭɞɨɣ, ɬɵɫ. ɤɝ 

5,0 – 5,5 6,0 – 6,5 7,0 – 7,5 
ɩɪɢ ɫɪɟɞɧɟɣ ɦɚɫɫɟ ɤɨɪɨɜ, ɤɝ 
450 500 600 

Ʉɨɦɩɨɧɟɧɬɵ ɪɚɰɢɨɧɚ: 
ɫɟɧɨ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɟ ɢɥɢ 

ɡɥɚɤɨɜɨ-ɛɨɛɨɜɵɟ (83%ɋȼ, 9 ɆȾɠ Ɉɗ 
ɢ 140ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

2,00 2,50 3,00 

ɫɢɥɨɫ ɤɭɤɭɪɭɡɧɵɣ (20-25%ɋȼ, 
10,0ɆȾɠɈɗ ɢ 100ɝɋɉ ɜ 1ɤɝ ɋȼ) ɢɥɢ 
ɢɡ ɡɥɚɤɨɜɵɯ ɬɪɚɜ (20-35% ɋȼ, 9,5 
ɆȾɠ Ɉɗ ɢ 140-160 ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

10,0 10,0 10,0 

ɫɟɧɚɠ ɢɡ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɢɥɢ 
ɛɨɛɨɜɵɯ ɬɪɚɜ (50% ɋȼ, 10 ɆȾɠ Ɉɗ ɢ 
160-180 ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

10,0 10,0 10,0 

ɤɨɪɧɟɩɥɨɞɵ (12% ɋȼ, 11,5 ɆȾɠ 
Ɉɗ ɢ 85ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

7,0 10,0 15,0 

ɬɪɚɜɹɧɚɹ ɪɟɡɤɚ ɢɥɢ ɛɪɢɤɟɬɵ ɢɡ 
ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜ (90% ɋȼ, 10 
ɆȾɠ Ɉɗ ɢ 170ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

2,0 3,0 4,0 

ɤɨɧɰɟɧɬɪɚɬɵ (87% ɋȼ, 12,3 ɆȾɠ 
Ɉɗ ɢ 185ɝ ɋɉ ɜ 1 ɤɝ ɋȼ) 

3,0 4,0 5,0 

ɋɨɞɟɪɠɚɧɢɟ ɜ ɪɚɰɢɨɧɟ: 
ɋȼ – ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɝ 11,9 14,5 17,3 
Ɉɗ – ɨɛɦɟɧɧɨɣ ɷɧɟɪɝɢɢ, ɆȾɠ 120 148 170 
ɋɉ – ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ, ɤɝ 1,64 2,00 2,44 
Ɋɚɰɢɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
ɭɞɨɣ ɫɬɟɥɶɧɵɯ ɤɨɪɨɜ ɧɚ 5 – 10 

ɦɟɫ. ɥɚɤɬɚɰɢɢ, ɤɝ 
9,0 12,0 15,0 

ɩɪɢɪɨɫɬ ɫɬɟɥɶɧɵɯ ɤɨɪɨɜ ɧɚ 5 – 10 
ɦɟɫ. ɥɚɤɬɚɰɢɢ, ɤɝ 

0,50 0,60 0,70 

ɭɞɨɣ ɤɨɪɨɜ ɧɚ ɪɚɡɞɨɟ (1-5ɦɟɫ. 
ɥɚɤɬɚɰɢɢ), ɤɝ 

13,0 16,5 20,9 

 

ɉɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ.  

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ ɠɢɜɨɬɧɵɯ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɹɯ 

ɤɨɪɦɥɟɧɢɹ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ. 

Ɉɫɨɛɟɧɧɨ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɩɢɬɚɬɟɥɶɧɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ ɢ ɷɧɟɪɝɢɟɣ ɜɥɢɹɟɬ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɪɦɨɜ ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɨɜ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɪɦɥɟɧɢɹ ɤɨɪɦɚɦɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 



Ϯϵ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɧɚ 70% ɫɜɹɡɚɧɚ ɫ ɢɯ ɩɨɟɞɚɟɦɨɫɬɶɸ ɢ ɧɚ 30% 

ɩɟɪɟɜɚɪɢɦɨɫɬɶɸ. Ɍɚɤ ɠɟ ɟɫɥɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ ɧɚ 10% ɧɚ 

6% ɭɦɟɧɶɲɚɟɬɫɹ ɩɟɪɟɜɚɪɢɦɨɫɬɶ, ɱɬɨ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɩɨɫɬɭɩɥɟɧɢɹ ɷɧɟɪɝɢɢ.  

ɋɬɟɩɟɧɶ ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɨɜɨɝɨ ɪɚɰɢɨɧɚ ɜɵɪɚɠɚɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟɦ 

ɠɢɜɨɬɧɨɝɨ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ (ɤɝ) ɧɚ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ ɢɥɢ ɝɨɥɨɜɭ ɜ ɫɭɬɤɢ. 

ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɫɬɟɩɟɧɶ ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɨɜ ɨɤɚɡɵɜɚɟɬ ɜɤɭɫɨɜɵɟ 

ɤɚɱɟɫɬɜɚ. ɉɨ ɩɪɢɨɪɢɬɟɬɭ ɩɨɟɞɚɧɢɹ ɤɨɪɦɨɜ ɨɧɢ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ: 

ɫɥɚɞɤɢɣ, ɫɨɥɟɧɵɣ, ɤɢɫɥɵɣ ɢ ɝɨɪɶɤɢɣ ɤɨɪɦ. ȼ ɨɫɧɨɜɧɨɦ ɧɚ ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ 

ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɜɥɢɹɟɬ ɬɟɯɧɨɥɨɝɢɹ ɢɯ ɡɚɝɨɬɨɜɤɢ. Ƚɪɭɛɨɟ ɧɚɪɭɲɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɣ ɡɚɝɨɬɨɜɤɢ ɬɚɤɢɯ ɤɨɪɦɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɦɟɧɶɲɟɧɢɸ ɫɬɟɩɟɧɢ 

ɩɨɟɞɚɟɦɨɫɬɢ. ȿɫɥɢ ɫɬɟɩɟɧɶ ɩɨɟɞɚɟɦɨɫɬɢ ɫɢɥɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 30-35 ɤɝ, ɩɪɢ 

ɫɨɞɟɪɠɚɧɢɢ ɜ ɧɟɦ 25% ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ ɢ 17% ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ, ɬɨ ɫɬɟɩɟɧɶ 

ɩɨɟɞɚɟɦɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɞɜɚ ɪɚɡɚ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɫɵɪɨɣ ɤɥɟɬɱɚɬɤɢ  

32-35%, ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ 10-12% . 

ɉɨ ɜɢɞɨɜɵɦ ɩɪɢɡɧɚɤɚɦ ɤɨɪɦɚ ɩɨɟɞɚɟɦɨɫɬɶ ɜɵɲɟ ɭ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ 

ɤɨɪɦɚ, ɞɚɥɟɟ ɢɞɟɬ ɫɟɧɚɠ, ɫɢɥɨɫ ɢ ɫɟɧɨ, ɫɨɥɨɦɚ. ɋɪɟɞɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɤɨɪɦɨɜ ɩɟɪɜɵɟ ɦɟɫɬɚ ɡɚɧɢɦɚɟɬ ɹɱɦɟɧɶ, ɡɚɬɟɦ ɤɭɤɭɪɭɡɚ, ɨɜɟɫ, ɪɨɠ ɢ ɩɲɟɧɢɰɚ. 

Ɉɛɴɟɦɢɫɬɵɟ ɤɨɪɦɚ ɩɨ ɩɨɟɞɚɟɦɨɫɬɢ ɪɚɡɥɢɱɚɸɬɫɹ ɧɚ ɡɥɚɤɨɜɨ – ɛɨɛɨɜɵɟ ɫɦɟɫɢ, 

ɛɨɛɨɜɨ – ɡɥɚɤɨɜɵɟ, ɡɥɚɤɨɜɵɟ ɢ ɯɭɠɟ ɜɫɟɝɨ ɛɨɛɨɜɵɟ ɤɭɥɶɬɭɪɵ. 

Ƚɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɨɜɚɜ ɜɤɭɫɨɜɵɟ ɩɪɢɨɪɢɬɟɬɵ ɤɨɪɦɨɜ ɦɨɠɧɨ ɜ ɧɟɫɤɨɥɶɤɨ 

ɪɚɡ ɭɜɟɥɢɱɢɬɶ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜɵɯ ɪɚɰɢɨɧɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɪɚɰɢɨɧɚɯ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɥɹɬɶ ɩɚɬɨɤɭ 

ɢɥɢ ɤɨɧɰɟɧɬɪɚɬɵ. 

ɉɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ ɤɨɪɨɜɚɦɢ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɞɜɵɯ ɮɚɤɬɨɪɨɜ – 

ɨɛɴɟɦɚ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ ɢ ɫɤɨɪɨɫɬɢ ɩɪɨɯɨɞɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ 

ɱɟɪɟɡ ɤɢɲɟɱɧɢɤ ɠɢɜɨɬɧɨɝɨ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɠɢɜɨɣ ɜɟɫ ɠɢɜɨɬɧɨɝɨ, 

ɬɟɦ ɛɨɥɶɲɟɟ ɩɨɬɪɟɛɧɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɚ ɩɪɢ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ 

ɫɨɞɟɪɠɚɧɢɹ. ȿɫɥɢ ɜɟɫ ɠɢɜɨɬɧɨɝɨ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 100 ɤɝ ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ 

ɜɟɳɟɫɬɜɚ ɜɨɡɪɚɫɬɟɬ ɧɚ 0,8 - 1,2 ɤɝ, ɚ ɜ ɫɥɭɱɚɟ ɫɤɚɪɦɥɢɜɚɧɢɹ ɥɟɝɤɨɭɫɜɨɹɟɦɵɯ  



ϯϬ 

ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɧɚ 1,6 - 2,0 ɤɝ. ɉɪɢ ɩɟɪɜɨɣ ɥɚɤɬɚɰɢɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɨɥɟɟ 

ɫɬɚɪɲɢɦɢ ɠɢɜɨɬɧɵɦɢ ɩɨɟɞɚɸɬɫɹ  ɞɨ 85 % ɤɨɪɦɨɜ.  

ȼ ɩɢɤ ɥɚɤɬɚɰɢɢ ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɭɬɤɢ ɭɦɟɧɶɲɚɟɬɫɹ ɫ 4,0 

ɤɝ ɞɨ 2,0 ɧɚ 100 ɤɝ ɠɢɜɨɝɨ ɜɟɫɚ ɤ ɤɨɧɰɭ ɫɬɟɥɶɧɨɫɬɢ. Ɍɚɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɚ ɜ ɪɚɰɢɨɧɟ ɠɢɜɨɬɧɨɝɨ ɜɟɞɟɬ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ 

ɩɟɪɟɜɚɪɢɦɨɫɬɢ  ɤɨɪɦɨɜ ɧɚ 16 – 18 %.  

ɉɨɬɪɟɛɥɟɧɢɟ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɢɯ ɢɡɦɟɥɶɱɟɧɢɹ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɞɥɢɧɵ ɪɟɡɤɢ ɩɨɬɪɟɛɥɟɧɢɟ ɤɨɪɦɨɜ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɉɩɬɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɵɫɨɤɭɸ 

ɩɨɟɞɚɟɦɨɫɬɶ ɨɛɴɟɦɢɫɬɨɝɨ ɤɨɪɦɚ, - 30 – 50 ɦɦ. 

ɇɚ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɚ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɟɝɨ ɜɥɚɠɧɨɫɬɶ. ɋɪɚɜɧɟɧɢɟ 

ɫɟɧɚɠɚ (40 % ɋȼ), ɫɟɧɚ (87 % ɋȼ) ɢ ɫɢɥɨɫɚ (20 % ɋȼ), ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɢɡ 

ɨɞɢɧɚɤɨɜɵɯ ɬɪɚɜ, ɩɨɤɚɡɚɥɨ, ɱɬɨ ɥɭɱɲɟ ɜɫɟɝɨ ɤɨɪɨɜɵ ɩɨɟɞɚɥɢ ɫɟɧɚɠ (12,2 ɤɝ 

ɋȼ), ɧɟɫɤɨɥɶɤɨ ɯɭɠɟ ɫɟɧɨ (11,2 ɤɝ ɋȼ) ɢ ɫɢɥɨɫ (10,1 ɤɝ). ɋɨɝɥɚɫɧɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɭɜɟɥɢɱɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ 1 % (ɫɜɵɲɟ ɫɬɚɧɞɚɪɬɧɨɣ 

ɜɥɚɠɧɨɫɬɢ 50%) ɭɦɟɧɶɲɚɟɬ ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚ 19 ɝ ɧɚ ɤɚɠɞɵɟ 

45 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ ɤɨɪɨɜ. ɉɪɢ ɫɤɚɪɦɥɢɜɚɧɢɢ ɨɛɴɟɦɢɫɬɨɝɨ ɤɨɪɦɚ, 

ɫɨɞɟɪɠɚɳɟɝɨ 30, 40 ɢ 75 % ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɨɫɬɚɜɢɥɨ 

16,4, 18,5 ɢ 16,6 ɤɝ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɥɢɡɤɢɦɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɩɨ 

ɩɨɟɞɚɟɦɨɫɬɢ ɹɜɥɹɸɬɫɹ ɨɛɴɟɦɢɫɬɵɟ ɤɨɪɦɚ, ɫɨɞɟɪɠɚɳɢɟ ɨɤɨɥɨ 40 % ɫɭɯɨɝɨ 

ɜɟɳɟɫɬɜɚ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɪɦɨɜ ɫɪɟɞɧɟɝɨ ɢ ɩɥɨɯɨɝɨ ɤɚɱɟɫɬɜɚ ɞɨɛɚɜɥɟɧɢɟ ɜ 

ɪɚɰɢɨɧ ɞɨ 3,5 ɤɝ ɤɨɧɰɟɧɬɪɚɬɨɜ ɩɨɜɵɲɚɟɬ ɢɯ ɩɨɟɞɚɟɦɨɫɬɶ. Ⱦɚɥɶɧɟɣɲɟɟ 

ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ ɩɪɢɜɨɞɢɬ ɤ ɜɵɬɟɫɧɟɧɢɸ ɢɡ ɪɚɰɢɨɧɚ ɨɛɴɟɦɢɫɬɵɯ 

ɤɨɪɦɨɜ, ɩɪɢɱɟɦ, ɱɟɦ ɜɵɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɛɦɟɧɧɨɣ ɷɧɟɪɝɢɢ ɜ ɨɛɴɟɦɢɫɬɵɯ 

ɤɨɪɦɚɯ, ɬɟɦ ɜɵɲɟ ɩɪɨɰɟɧɬ ɡɚɦɟɳɟɧɢɹ. ȼ ɫɪɟɞɧɟɦ ɤɚɠɞɵɣ ɤɢɥɨɝɪɚɦɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɤɨɪɦɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɫɧɢɠɚɟɬ ɩɨɟɞɚɟɦɨɫɬɶ 

ɨɛɴɟɦɢɫɬɨɝɨ ɤɨɪɦɚ ɧɚ 0,3 – 0,4 ɤɝ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɯɨɡɹɣɫɬɜ 

ɝɨɬɨɜɹɬ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɤɨɪɨɜ ɤɨɪɦɨɫɦɟɫɢ, ɬɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɯ 
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ɩɨɟɞɚɟɦɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɦɟɧɧɨɣ ɷɧɟɪɝɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɤɨɪɨɜ ɤɨɪɦɨɜɵɦɢ ɫɦɟɫɹɦɢ, 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɧɢɯ 35 – 55 % ɤɨɧɰɟɧɬɪɚɬɨɜ. 

ȼɟɪɨɹɬɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɦɟɧɧɨɣ ɷɧɟɪɝɢɢ ɜ ɧɢɯ ɢ ɭɪɨɜɧɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɚɤɬɢɪɭɸɳɢɯ ɤɨɪɨɜ ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 - ɉɨɬɪɟɛɥɟɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ 

ɄɈɗ ɜ ɤɝ ɋȼ 

ɨɛɴɟɦɢɫɬɵɯ 

ɤɨɪɦɨɜ, ɆȾɠ 

ɍɞɨɣ ɜ ɫɭɬɤɢ, ɤɝ 

10 15 20 25 30 

ɉɨɬɪɟɛɥɟɧɢɟ ɋȼ, ɤɝ 

8,0 1,2 1,0 0,9 ɞɨ 0,8 ɞɨ 0,6 

8,5 1,4 1,2 1,0 0,9 0,7 

9,0 1,6 1,4 1,2 1,1 0,9 

9,5 1,8 1,6 1,4 1,3 1,1 

10,0 2,0 1,8 1,6 1,5 1,3 

10,5 2,2 2,0 1,8 1,7 1,5 

11,0 2,4 2,2 2,0 1,9 1,7 

 

Ⱦɥɹ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɠɢɜɨɬɧɵɦ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ: 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ  ɨɬ ɜɢɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɨɜ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɞɚɬɶ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ: 

1. Ɂɚɝɪɭɡɤɚ ɭ ɦɟɫɬɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ → ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ   →  ɪɚɡɞɚɱɚ. 

2. ɂɡɦɟɥɶɱɟɧɢɟ →  ɡɚɝɪɭɡɤɚ →  ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ →  ɪɚɡɞɚɱɚ. 

3. ɂɡɦɟɥɶɱɟɧɢɟ  →  ɞɨɡɢɪɨɜɚɧɢɟ  →  ɫɦɟɲɢɜɚɧɢɟ →  ɪɚɡɞɚɱɚ. 

4. ɂɡɦɟɥɶɱɟɧɢɟ → ɯɢɦɨɛɪɚɛɨɬɤɚ → ɞɨɡɢɪɨɜɚɧɢɟ → ɫɦɟɲɢɜɚɧɢɟ → 

ɪɚɡɞɚɱɚ. 
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5.  ɂɡɦɟɥɶɱɟɧɢɟ → ɯɢɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ → ɫɭɲɤɚ → ɪɚɡɦɨɥ → 

ɞɨɡɢɪɨɜɚɧɢɟ → ɫɦɟɲɢɜɚɧɢɟ → ɪɚɡɞɚɱɚ. 

 

2.2 Ɂɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɥɢɧɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ 

Ʉɨɪɦɚ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɢɯ ɩɨɟɞɚɟɦɨɫɬɢ, 

ɩɟɪɟɜɚɪɢɦɨɫɬɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. 

Ɉɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ: ɦɟɯɚɧɢɱɟɫɤɢɟ, 

ɮɢɡɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ (ɢɡɦɟɥɶɱɟɧɢɟ, ɞɪɨɛɥɟɧɢɟ, ɩɥɸɳɟɧɢɟ, 

ɫɦɟɲɢɜɚɧɢɟ) ɩɪɢɦɟɧɹɸɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ 

ɤɨɪɦɨɜ, ɭɥɭɱɲɟɧɢɹ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

Ɏɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ (ɝɢɞɪɨɛɚɪɨɬɟɪɦɢɱɟɫɤɢɟ) ɩɨɜɵɲɚɸɬ ɩɨɟɞɚɟɦɨɫɬɶ ɢ 

ɱɚɫɬɢɱɧɨ ɩɢɬɚɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɜ. 

ɏɢɦɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ (ɳɟɥɨɱɧɚɹ ɢɥɢ ɤɢɫɥɨɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɤɨɪɦɨɜ) 

ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɨɪɝɚɧɢɡɦɚ ɬɪɭɞɧɨɩɟɪɟɜɚɪɢɜɚɟɦɵɯ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɪɚɫɳɟɩɥɹɹ ɢɯ ɞɨ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ - ɞɪɨɠɠɟɜɚɧɢɟ, ɫɢɥɨɫɨɜɚɧɢɟ, ɡɚɤɜɚɲɢɜɚɧɢɟ, 

ɮɟɪɦɟɧɬɚɬɢɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɞɪ. 

ȼɫɟ ɭɤɚɡɚɧɧɵɟ ɫɩɨɫɨɛɵ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ 

ɢɯ ɜɤɭɫɨɜɵɯ ɤɚɱɟɫɬɜ, ɩɨɜɵɲɟɧɢɹ ɜ ɧɢɯ ɩɨɥɧɨɰɟɧɧɨɝɨ ɛɟɥɤɚ (ɡɚ ɫɱɟɬ 

ɦɢɤɪɨɛɢɚɥɶɧɨɝɨ ɫɢɧɬɟɡɚ), ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɪɚɫɳɟɩɥɟɧɢɹ 

ɬɪɭɞɧɨɩɟɪɟɜɚɪɢɦɵɯ ɭɝɥɟɜɨɞɨɜ ɞɨ ɛɨɥɟɟ ɩɪɨɫɬɵɯ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɨɪɝɚɧɢɡɦɚ 

ɫɨɟɞɢɧɟɧɢɣ. 

ɉɨɞɝɨɬɨɜɤɚ ɝɪɭɛɵɯ ɤɨɪɦɨɜ. Ʉ ɱɢɫɥɭ ɨɫɧɨɜɧɵɯ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɞɥɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɨɬɧɨɫɹɬɫɹ ɫɟɧɨ ɢ ɫɨɥɨɦɚ. ȼ ɪɚɰɢɨɧɟ 

ɠɢɜɨɬɧɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɤɨɪɦɚ ɷɬɢɯ ɜɢɞɨɜ ɫɨɫɬɚɜɥɹɸɬ 25…30 % ɩɨ 

ɩɢɬɚɬɟɥɶɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɫɟɧɚ ɫɨɫɬɨɢɬ ɜ ɨɫɧɨɜɧɨɦ ɜ ɢɡɦɟɥɶɱɟɧɢɢ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɩɨɟɞɚɟɦɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɒɢɪɨɤɨ 

ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɟɦɵ, ɩɨɜɵɲɚɸɳɢɟ ɩɨɟɞɚɟɦɨɫɬɶ 



ϯϯ 

ɢ ɱɚɫɬɢɱɧɨ ɩɟɪɟɜɚɪɢɜɚɟɦɨɫɬɶ ɫɨɥɨɦɵ, - ɪɚɡɦɨɥ, ɡɚɩɚɪɢɜɚɧɢɟ, ɡɚɜɚɪɢɜɚɧɢɟ, 

ɫɞɚɛɪɢɜɚɧɢɟ, ɝɪɚɧɭɥɢɪɨɜɚɧɢɟ. 

ɂɡɦɟɥɶɱɟɧɢɟ - ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɫɨɥɨɦɵ ɤ 

ɫɤɚɪɦɥɢɜɚɧɢɸ. Ɉɧ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɨɟɞɚɟɦɨɫɬɢ ɟɟ ɢ ɫɧɢɠɚɟɬ 

ɧɚɝɪɭɡɤɭ ɧɚ ɨɪɝɚɧɵ ɩɢɳɟɜɚɪɟɧɢɹ ɤɨɪɨɜ. ɇɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɚɹ ɞɥɢɧɚ ɪɟɡɤɢ 

ɫɨɥɨɦɵ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ 

ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɨɫɦɟɫɟɣ 2…5 ɫɦ, ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɪɢɤɟɬɨɜ 0,8…3 ɫɦ, 

ɝɪɚɧɭɥ 0,5 ɫɦ. Ⱦɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɫɤɢɪɞɨɜɚɧɧɭɸ ɫɨɥɨɦɭ ɡɚɝɪɭɠɚɸɬ ɮɭɪɚɠɢɪɨɦ 

(Ɏɇ-12, Ɏɇ-1,4, ɉɋɄ-5, ɉɁ-0,3) ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ 

ɢɡɦɟɥɶɱɟɧɢɹ ɫɨɥɨɦɵ ɜɥɚɠɧɨɫɬɶɸ 17 % ɩɪɢɦɟɧɹɸɬ ɞɪɨɛɢɥɤɢ ɂȽɄ-ɁɈȻ, ɄȾɍ-

2Ɇ, ɂɋɄ-3, ɂɊɌ-165, ɚ ɫɨɥɨɦɵ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ - ɢɡɦɟɥɶɱɢɬɟɥɢ 

ɛɟɡɪɟɲɟɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ȾɄȼ-ɁȺ, ɂɊɆȺ-15, Ⱦɂɋ-1Ɇ. 

ɋɞɚɛɪɢɜɚɧɢɟ, ɨɛɨɝɚɳɟɧɢɟ ɢ ɡɚɩɚɪɢɜɚɧɢɟ ɫɨɥɨɦɵ ɩɪɨɜɨɞɹɬ ɜ 

ɤɨɪɦɨɰɟɯɚɯ. 

Ⱦɥɹ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɥɨɦɵ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 

ɳɟɥɨɱɟɣ (ɟɞɤɢɣ ɧɚɬɪ, ɚɦɦɢɚɱɧɚɹ ɜɨɞɚ, ɠɢɞɤɢɣ ɚɦɦɢɚɤ, ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ 

ɫɨɞɚ, ɢɡɜɟɫɬɶ), ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬ ɤɚɤ ɜ ɱɢɫɬɨɦ ɜɢɞɟ, ɬɚɤ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɞɪɭɝɢɦɢ ɪɟɚɝɟɧɬɚɦɢ ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɩɪɢɟɦɚɦɢ (ɫ ɩɚɪɨɦ, ɩɨɞ ɞɚɜɥɟɧɢɟɦ). 

ɉɢɬɚɬɟɥɶɧɨɫɬɶ ɫɨɥɨɦɵ ɩɨɫɥɟ ɬɚɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɜɵɲɚɟɬɫɹ ɜ 1,5…2 ɪɚɡɚ. 

ɉɨɞɝɨɬɨɜɤɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ 

ɰɟɧɧɨɫɬɢ ɢ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɪɚɠɧɨɝɨ ɡɟɪɧɚ ɩɪɢɦɟɧɹɸɬ 

ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɟɝɨ ɨɛɪɚɛɨɬɤɢ — ɢɡɦɟɥɶɱɟɧɢɟ, ɩɨɞɠɚɪɢɜɚɧɢɟ, ɜɚɪɤɭ ɢ 

ɡɚɩɚɪɢɜɚɧɢɟ, ɨɫɨɥɚɠɢɜɚɧɢɟ, ɷɤɫɬɪɭɡɢɸ, ɦɢɤɪɨɧɢɡɚɰɢɸ, ɩɥɸɳɟɧɢɟ, 

ɮɥɚɤɢɪɨɜɚɧɢɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɞɪɨɠɠɟɜɚɧɢɟ. 

ɂɡɦɟɥɶɱɟɧɢɟ — ɩɪɨɫɬɨɣ, ɨɛɳɟɞɨɫɬɭɩɧɵɣ ɢ ɨɛɹɡɚɬɟɥɶɧɵɣ ɫɩɨɫɨɛ 

ɩɨɞɝɨɬɨɜɤɢ ɡɟɪɧɚ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ. ɂɡɦɟɥɶɱɚɸɬ ɫɭɯɨɟ ɡɟɪɧɨ ɯɨɪɨɲɟɝɨ 

ɤɚɱɟɫɬɜɚ ɫ ɧɨɪɦɚɥɶɧɵɦ ɰɜɟɬɨɦ ɢ ɡɚɩɚɯɨɦ ɧɚ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɤɚɯ ɢ 

ɡɟɪɧɨɜɵɯ ɦɟɥɶɧɢɰɚɯ. Ɉɬ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɡɚɜɢɫɢɬ ɩɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɚ, 

ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɟɝɨ ɱɟɪɟɡ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɣ ɬɪɚɤɬ, ɨɛɴɟɦ 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɵɯ ɫɨɤɨɜ ɢ ɢɯ ɮɟɪɦɟɧɬɧɚɹ ɚɤɬɢɜɧɨɫɬɶ. 



ϯϰ 

ɋɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɜɡɜɟɲɢɜɚɧɢɟɦ ɨɫɬɚɬɤɨɜ ɧɚ ɫɢɬɟ ɩɨɫɥɟ 

ɩɪɨɫɟɢɜɚɧɢɹ ɨɛɪɚɡɰɚ. Ɇɟɥɤɢɣ ɩɨɦɨɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɫɬɚɬɨɤ ɧɚ ɫɢɬɟ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ ɞɢɚɦɟɬɪɨɦ 2 ɦɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧɟ ɛɨɥɟɟ 5 % ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɨɫɬɚɬɤɚ ɧɚ ɫɢɬɟ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɢɚɦɟɬɪɨɦ Ɂɦɦ; ɫɪɟɞɧɢɣ ɩɨɦɨɥ — ɨɫɬɚɬɨɤ ɧɚ 

ɫɢɬɟ ɫ ɨɬɜɟɪɫɬɢɹɦɢ Ɂɦɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧɟ ɛɨɥɟɟ 12 % ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɫɬɚɬɤɨɜ 

ɧɚ ɫɢɬɟ ɫ ɨɬɜɟɪɫɬɢɹɦɢ 5 ɦɦ; ɤɪɭɩɧɵɣ ɩɨɦɨɥ — ɨɫɬɚɬɨɤ ɧɚ ɫɢɬɟ ɫ ɨɬɜɟɪɫɬɢɹɦɢ 

ɞɢɚɦɟɬɪɨɦ 3 ɦɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧɟ ɛɨɥɟɟ 35 % ɩɪɢ ɨɫɬɚɬɤɟ ɧɚ ɫɢɬɟ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ 5 ɦɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧɟ ɛɨɥɟɟ 5 %, ɩɪɢ ɷɬɨɦ ɧɚɥɢɱɢɟ ɰɟɥɵɯ ɡɟɪɟɧ 

ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɂɡ ɡɟɪɧɨɜɵɯ ɧɚɢɛɨɥɶɲɭɸ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɩɲɟɧɢɰɚ ɢ ɨɜɟɫ. 

Ɉɫɨɥɚɠɢɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɜɤɭɫɨɜɵɯ ɤɚɱɟɫɬɜ ɡɟɪɧɨɜɵɯ 

ɤɨɪɦɨɜ (ɹɱɦɟɧɹ, ɤɭɤɭɪɭɡɵ, ɩɲɟɧɢɰɵ ɢ ɞɪ.) ɢ ɩɨɜɵɲɟɧɢɹ ɢɯ ɩɨɟɞɚɟɦɨɫɬɢ. 

Ɉɫɨɥɚɠɢɜɚɧɢɟ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɡɟɪɧɨɜɭɸ ɞɟɪɬɶ ɡɚɫɵɩɚɸɬ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ, ɡɚɥɢɜɚɸɬ ɝɨɪɹɱɟɣ (90 °ɋ) ɜɨɞɨɣ ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɧɟɣ. 

ɗɤɫɬɪɭɡɢɹ — ɷɬɨ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ. ɉɨɞɥɟɠɚɳɟɟ ɷɤɫɬɪɭɡɢɢ ɫɵɪɶɟ ɞɨɜɨɞɹɬ ɞɨ ɜɥɚɠɧɨɫɬɢ 12…16 %, 

ɢɡɦɟɥɶɱɚɸɬ ɢ ɩɨɞɚɸɬ ɜ ɷɤɫɬɪɭɞɟɪ, ɝɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

(280…390 ɤɉɚ) ɢ ɬɪɟɧɢɹ ɡɟɪɧɨɜɚɹ ɦɚɫɫɚ ɪɚɡɨɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 120… 

150 °ɋ. Ɂɚɬɟɦ ɜɫɥɟɞɫɬɜɢɟ ɛɵɫɬɪɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɟɟ ɢɡ ɡɨɧɵ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɜ ɡɨɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɜɡɪɵɜ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɝɨɦɨɝɟɧɧɚɹ ɦɚɫɫɚ ɜɫɩɭɱɢɜɚɟɬɫɹ ɢ ɨɛɪɚɡɭɟɬ ɩɪɨɞɭɤɬ 

ɦɢɤɪɨɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ. 

Ɇɢɤɪɨɧɢɡɚɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ ɢɧɮɪɚɤɪɚɫɧɵɦɢ ɥɭɱɚɦɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɢɤɪɨɧɢɡɚɰɢɢ ɡɟɪɧɚ ɩɪɨɢɫɯɨɞɢɬ ɠɟɥɚɬɢɧɢɡɚɰɢɹ ɤɪɚɯɦɚɥɚ, ɩɪɢ 

ɷɬɨɦ ɤɨɥɢɱɟɫɬɜɨ ɟɝɨ ɜ ɬɚɤɨɣ ɮɨɪɦɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɤɨɪɦɚ ɠɢɜɨɬɧɵɯ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɬɢɩ 

ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ. ɇɚ ɩɪɨɰɟɫɫ 

ɪɚɡɞɚɱɢ ɩɪɢɯɨɞɢɬɫɹ ɨɬ 25 ɞɨ 35% ɬɪɭɞɨɟɦɤɨɫɬɢ ɨɬ ɜɫɟɯ ɬɪɭɞɨɡɚɬɪɚɬ. Ɍɚɤ ɤɚɤ 



ϯϱ 

ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɥɨɤɚ ɢ ɦɹɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɨɣ ɨɛɴɟɦ 

ɪɚɛɨɬ ɞɥɹ ɞɨɫɬɚɜɤɢ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɚ. 

ɇɚɩɪɢɦɟɪ ɧɚ ɮɟɪɦɟ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɧɚ 100 ɝɨɥɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɝɨɬɨɜɢɬɶ ɢ ɪɚɡɞɚɬɶ 3,5…4,5 ɬ ɤɨɪɦɚ ɜ ɫɭɬɤɢ. ɉɪɢ ɷɬɨɦ ɤɨɪɦɚ ɧɭɠɧɨ 

ɞɨɫɬɚɜɥɹɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɧɨɪɦɚɦ ɩɨɟɞɚɟɦɨɫɬɢ ɪɚɫɩɪɟɞɟɥɢɬɶ 

ɠɢɜɨɬɧɵɦ. ɇɚɪɭɲɟɧɢɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɫɢɥɶɧɨ 

ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɪɭɝɢɯ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɫɯɨɞɹ ɢɡ ɭɤɚɡɚɧɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 

ɭɞɟɥɹɟɬɫɹ ɧɚ ɦɟɯɚɧɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɪɚɡɞɚɱɢ ɤɨɪɦɚ. Ʉ 

ɩɪɢɦɟɧɹɟɦɵɦ ɫɪɟɞɫɬɜɚɦ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ: 

- ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɪɚɜɧɨɦɟɪɧɨ 

ɜɵɞɚɜɚɬɶ ɜɫɟ ɜɢɞɵ ɤɨɪɦɨɜ; 

-  ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɪɦɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɠɢɜɨɬɧɨɝɨ ɨɬɞɟɥɶɧɨ 

ɢɥɢ ɜ ɝɪɭɩɩɟ; 

- ɩɪɢ ɪɚɛɨɬɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɧɟ ɞɨɥɠɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɹɬɶ ɢɥɢ  ɡɚɝɪɹɡɧɹɬɶ ɤɨɪɦ; 

- ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɩɨɬɟɪɢ ɤɨɪɦɚ; 

- ɤɨɪɦɨɪɚɡɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɵɟ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɧɚɞɟɠɧɵɟ ɢ ɞɨɥɝɨɜɟɱɧɵɟ ɜ ɪɚɛɨɬɟ; 

- ɧɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶ ɨɩɚɫɧɵɟ ɫɢɬɭɚɰɢɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɢ ɠɢɜɨɬɧɵɯ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɢɧɹɬɵɯ ɧɨɪɦ ɜɵɞɚɱɢ ɤɨɪɦɨɜ: 

- ɞɥɹ ɫɬɟɛɟɥɶɱɚɬɵɯ ɤɨɪɦɨɜ ± 15 %; 

- ɞɥɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ± 5 %.  

- ɩɨɬɟɪɢ ɤɨɪɦɨɜ ɩɪɢ ɤɨɪɦɨɪɚɡɞɚɱɟ ɞɨɩɭɫɤɚɸɬɫɹ ɧɟ ɛɨɥɟɟ 1 %. 

- ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɪɚɡɞɚɱɢ ɤɨɪɦɚ ɦɨɛɢɥɶɧɵɦɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚɦɢ ɜ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30ɦɢɧ. 

Ɉɪɝɚɧɢɡɚɰɢɸ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɟɞɢɧɭɸ 

ɫɢɫɬɟɦɭ: – ɦɚɲɢɧɚ – ɤɨɪɨɜɚ – ɩɪɨɞɭɤɰɢɹ. ɇɨ ɨɫɧɨɜɧɵɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ 



ϯϲ 

ɤɨɪɦ ɢ ɤɨɪɨɜɚ, ɩɨɬɨɦɭ ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɠɢɜɨɬɧɨɟ ɩɨɥɭɱɢɬ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ ɢɡ ɤɨɪɦɨɜ, ɬɟɦ ɛɨɥɶɲɟ ɨɧɚ ɞɚɫɬ ɩɪɨɞɭɤɰɢɢ.  

ȼ ɫɨɫɬɚɜ ɤɨɪɦɨɜ ɫɢɥɶɧɨ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɩɢɬɚɬɟɥɶɧɨɫɬɶ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ 

ɬ.ɞ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɜɵɛɢɪɚɸɬ ɬɢɩ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ, ɧɨ ɩɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɢɳɟɜɚɪɟɧɢɹ 

ɠɢɜɨɬɧɵɯ ɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɥɶɡɹ ɩɟɪɟɯɨɞɢɬɶ, ɧɚ ɫɤɚɪɦɥɢɜɚɧɢɟ 

ɤɨɪɨɜ ɢ ɞɪɭɝɢɯ ɠɜɚɱɧɵɯ ɠɢɜɨɬɧɵɯ ɦɚɥɨ ɨɛɴɟɦɢɫɬɵɦɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ 

ɤɨɪɦɚɦɢ. ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɡɚɝɪɭɡɤɟ ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ, 

ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɵɡɨɜɟɬ ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ 

ɠɢɜɨɬɧɨɝɨ. 

 

2.3 ɉɨɞɝɨɬɨɜɤɚ ɤɨɪɦɨɜ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ, ɬɟɯɧɢɤɚ ɢ ɪɟɠɢɦ ɤɨɪɦɥɟɧɢɹ 

ɉɨɟɞɚɟɦɨɫɬɶ ɤɨɪɦɨɜ ɠɢɜɨɬɧɵɦɢ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɬɚɤɢɟ 

ɤɚɤ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ ɪɚɰɢɨɧɚ, ɫɩɨɫɨɛ ɢɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɬ.ɞ.  

ɉɪɚɜɢɥɶɧɨ ɩɪɢɝɨɬɨɜɥɟɧɧɚɹ ɤɨɪɦɨɫɦɟɫɶ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɪɢɹɬɧɵɣ 

ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ, ɛɟɡ ɩɨɫɬɨɪɨɧɧɢɯ ɡɚɩɚɯɨɜ, ɩɪɢɹɬɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɱɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɚɩɩɟɬɢɬɚ ɠɢɜɨɬɧɵɯ. ɗɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɥɭɱɲɚɟɬ 

ɪɚɛɨɬɭ ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ, ɫɨɡɞɚɜɚɹ ɭɫɥɨɜɢɹ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɮɟɪɦɟɧɬɨɜ.  

ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɠɢɜɨɬɧɵɯ ɨɬɞɟɥɶɧɨ ɡɟɪɧɨɜɨɣ ɤɨɪɦ ɢɥɢ ɧɟ 

ɩɨɥɧɨɰɟɧɧɭɸ ɡɟɪɧɨɫɦɟɫɶ, ɤɚɤ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɬɚɤ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɫɨɱɧɵɦɢ 

ɤɨɪɦɚɦɢ, ɧɟɞɨɩɭɫɬɢɦɨ. ɗɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɯɭɞɲɟɧɢɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 

ɤɨɪɨɜ ɢ ɩɨɜɵɲɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɤɨɪɦɚ. 

ȼ ɧɚɲɟɣ ɪɟɫɩɭɛɥɢɤɢ ɦɧɨɝɢɟ ɯɨɡɹɣɫɬɜɚ ɩɪɢɦɟɧɹɸɬ ɪɚɡɧɵɟ ɫɩɨɫɨɛɵ 

ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ, ɷɬɨ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɫɨɞɟɪɠɚɧɢɹ ɤɨɪɨɜ ɢ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɤɨɪɦɚɦɢ. ȼ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ, 

ɬɚɤ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨ-ɤɨɪɧɟɩɥɨɞɧɵɟ.  

 



ϯϳ 

Ɏɢɡɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɤɚɪɦɥɢɜɚɟɦɵɯ ɤɨɪɦɨɜ.  

ɉɪɚɜɢɥɶɧɨɟ ɤɨɪɦɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɢɯ ɜɵɫɨɤɭɸ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɧɨ ɢ ɢɦɟɟɬ ɠɢɡɧɟɧɧɨ ɜɚɠɧɨɟ ɡɧɚɱɢɦɨɫɬɶ ɞɥɹ ɪɨɠɞɟɧɢɹ 

ɡɞɨɪɨɜɨɝɨ ɬɟɥёɧɤɚ. Ⱥ ɜ ɞɚɥɶɧɟɣɲɟɦ ɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɪɨɫɬɚ ɜ 

ɜɧɭɬɪɢɭɬɪɨɛɧɨɦ ɩɟɪɢɨɞɟ ɢ ɩɨɫɥɟ ɟɝɨ ɪɨɠɞɟɧɢɹ. 

Ɉɫɭɳɟɫɬɜɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɩɨɫɬɭɩɥɟɧɢɟɦ ɜ ɨɪɝɚɧɢɡɦ ɠɢɜɨɬɧɨɝɨ ɜɫɟɯ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɫ ɤɨɪɦɚɦɢ ɬɪɭɞɧɨ ɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ 

ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɫɚɦɵɟ ɜɚɠɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɢɬɚɬɟɥɶɧɨɫɬɢ 

ɤɨɪɦɨɜ. ɇɚɩɪɢɦɟɪ ɭɱɢɬɵɜɚɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɠɢɜɨɬɧɨɝɨ ɜ ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ, 

ɩɪɨɬɟɢɧɚ, ɤɚɪɨɬɢɧɚ, ɤɚɥɶɰɢɹ, ɮɨɫɮɨɪɚ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ  ɤɨɪɦɨɜɚɹ ɟɞɢɧɢɰɚ 

ɪɚɜɧɨɣ ɩɨ ɨɛɳɟɣ ɩɢɬɚɬɟɥɶɧɨɫɬɢ ɧɚ 1 ɤɝ ɨɜɫɚ, ɝɞɟ ɫɨɞɟɪɠɢɬɫɹ 3000 ɤȾɠ 

ɷɧɟɪɝɢɢ.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɥɹ ɨɞɧɨɣ ɞɨɣɧɨɣ ɤɨɪɨɜɟ, ɱɬɨ ɛɵ ɨɛɟɫɩɟɱɢɬɶ ɠɢɡɧɟɧɧɵɟ 

ɮɭɧɤɰɢɢ ɬɪɟɛɭɟɬɫɹ 1 ɤɨɪɦɨɜɚɹ ɟɞɢɧɢɰɚ ɧɚ 100 ɤɝ ɠɢɜɨɝɨ ɜɟɫɚ. Ⱦɥɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɞɧɨɝɨ ɥɢɬɪɚ ɦɨɥɨɤɚ  0,5 ɤ.ɟ. Ⱦɥɹ ɦɨɥɨɞɵɯ ɠɢɜɨɬɧɵɯ (1–ɣ ɢ 2–ɣ 

ɨɬɟɥ) ɷɬɢ ɧɨɪɦɵ ɭɜɟɥɢɱɢɜɚɸɬ ɧɚ 1–2 ɤ.ɟ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɠɧɨ ɩɨɞɫɱɢɬɚɬɶ 

ɧɨɪɦɵ ɜɵɞɚɱɢ ɤɨɪɦɨɜ ɨɞɧɨɣ ɤɨɪɨɜɟ. 

Ⱦɨɣɧɵɦ ɤɨɪɨɜɚɦ ɜ ɫɭɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɚɜɚɬɶ ɤɨɪɦ 3 ɪɚɡɚ, ɩɪɢ ɷɬɨɦ 

ɭɬɪɨɦ ɢ ɜ ɩɨɥɞɟɧɶ ɞɚɜɚɬɶ ɡɟɪɧɨɜɵɟ ɢ ɫɨɱɧɵɟ, ɚ ɝɪɭɛɵɟ ɤɨɪɦɚ ɩɪɢ ɤɚɠɞɨɦ 

ɤɨɪɦɥɟɧɢɢ. 

ɉɨɟɧɢɟ ɠɢɜɨɬɧɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɤɨɪɦɥɟɧɢɹ 

ɢ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɞɨɥɠɟɧ ɛɵɬɶ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɜɨɞɟ. 

Ɂɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɪɨɛɢɬɶ ɢɥɢ ɪɚɡɦɨɥɨɬɶ ɜ ɦɭɤɭ, ɩɟɪɟɞ 

ɬɟɦ ɤɚɤ ɞɚɬɶ ɠɢɜɨɬɧɵɦ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɠɢɜɨɬɧɵɦ ɪɚɡɞɚɸɬ ɢɥɢ ɜ 

ɫɭɯɨɦ ɜɢɞɟ ɢɥɢ ɜ ɜɢɞɟ ɦɟɲɚɧɤɢ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɤ ɷɬɢɦ ɤɨɪɦɚɦ 

ɞɨɛɚɜɥɹɸɬ ɩɨɜɚɪɟɧɧɭɸ ɫɨɥɶ, ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɜɤɭɫɨɜɵɯ 

ɫɜɨɣɫɬɜ. Ʉɨɪɧɟɩɥɨɞɵ ɫɤɚɪɦɥɢɜɚɸɬ ɫɵɪɵɦɢ, ɧɨ ɩɟɪɟɞ ɷɬɢɦ ɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɨɱɢɫɬɢɬɶ ɨɬ ɡɟɦɥɢ ɢ ɩɪɨɦɵɬɶ. Ɇɢɧɟɪɚɥɶɧɵɟ ɩɨɞɤɨɪɦɤɢ ɜɜɨɞɹɬ ɜ ɪɚɰɢɨɧ ɜ 

ɜɢɞɟ  «ɥɢɡɭɧɨɜ», ɢɥɢ ɜɜɨɞɹɬ ɜ ɫɦɟɫɶ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɨɪɦɚɦɢ.  



ϯϴ 

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  

Ɇɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɜɵɞɚɸɬ ɤɨɪɦ 2-4 ɪɚɡɚ ɜ ɞɟɧɶ ɩɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɤɨɪɦɥɟɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɩɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ ɜ ɛɭɧɤɟɪɟ ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɜɵɪɚɠɟɧɢɟɦ: 

, ɤɝ,    (2.1) 

ɝɞɟ  qТp –ɧɨɪɦɚ ɜɵɞɚɱɢ ɧɚ 1 ɝɨɥɨɜɭ, ɤɝ; qТp=15 ɤɝ: 

mТp – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɜ ɨɞɧɨɦ ɪɹɞɭ; mТp=50; 

np – ɤɨɥɢɱɟɫɬɜɨ  ɪɹɞɨɜ ɠɢɜɨɬɧɵɯ ɜ ɤɨɦɩɥɟɤɫɟ, np=2; 

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

  ɤɝ. 

ɉɪɢ ɪɚɡɞɚɱɟ ɤɨɪɦɨɫɦɟɫɢ ɦɨɛɢɥɶɧɵɦɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚɦɢ, ɤɨɬɨɪɵɟ 

ɩɪɨɯɨɞɹɬ ɜɞɨɥɶ ɤɨɪɦɭɲɟɤ, ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɧɟɨɛɯɨɞɢɦɚɹ ɧɨɪɦɚ ɜɵɞɚɱɢ ɤɨɪɦɚ ɫɨɝɥɚɫɧɨ ɩɪɢɧɹɬɵɦ 

ɧɨɪɦɚɦ ɜ ɯɨɡɹɣɫɬɜɟ ɤɚɠɞɨɦɭ ɠɢɜɨɬɧɨɦɭ  Д14Ж: 

, ɬ/ɱ,     (2.2) 

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

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ, ɦ; 

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

ɩɪɢɧɢɦɚɟɦ  =0,56 ɦ/ɫ. 

  , ɦ,      (2.3) 

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

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

Ɍɨɝɞɚ          ɦ. 

  ɬ/ɱ. 

Ɉɛɴёɦ ɛɭɧɤɟɪɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 



ϯϵ 

 , ɦ3,     (2.4) 

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

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

  ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɛɭɧɤɟɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

 , ɦ,      (2.5) 

ɝɞɟ  – ɞɢɚɦɟɬɪ ɛɭɧɤɟɪɚ, ɦ; =4 ɦ; 

Сɛ – ɜɵɫɨɬɚ ɛɭɧɤɟɪɚ, ɦ. 

 ɦ. 

ɉɪɢɧɢɦɚɟɦ  ɦ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɫɜɨɞɢɬɫɹ ɤ 

ɪɚɫɱɟɬɭ ɥɨɩɚɫɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɲɧɟɤɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɞɚɱɢ ɢ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɟɝɨ ɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɢ 

ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɧɟɤɚ. 
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Лушнов М.А. Т. контр 
Халиуллин Д.Т. Уɬɜ. 

   3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ  

 3.1 ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

 ȼɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɟ ɤɨɪɨɜɵ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɭɸ ɞɨɥɸ ɷɧɟɪɝɢɢ 

ɤɨɪɦɨɜ ɩɪɟɜɪɚɳɚɸɬ ɜ ɦɨɥɨɤɨ, ɱɟɦ ɧɢɡɤɨɩɪɨɞɭɤɬɢɜɧɵɟ. 

 ɗɬɨ ɹɜɢɥɨɫɶ ɨɫɧɨɜɚɧɢɟɦ ɨɬɧɨɫɢɬɶ ɤ ɱɢɫɥɭ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɬɟɯ 

ɤɨɪɨɜ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɜɨɡɜɪɚɳɚɬɶ ɫ ɦɨɥɨɤɨɦ ɧɟ ɦɟɧɟɟ 36 % ɷɧɟɪɝɢɢ, 

ɩɨɬɪɟɛɥɟɧɧɨɣ ɫ ɤɨɪɦɨɦ (ɪɚɰɢɨɧɨɦ). Ʉ ɬɚɤɨɣ ɝɪɭɩɩɟ ɠɢɜɨɬɧɵɯ ɨɬɧɨɫɹɬɫɹ 

ɤɨɪɨɜɵ ɫ ɭɞɨɟɦ 5–6 ɢ ɛɨɥɟɟ ɬɵɫɹɱ ɤɢɥɨɝɪɚɦɦɨɜ ɦɨɥɨɤɚ ɡɚ ɥɚɤɬɚɰɢɸ. 

ȼɵɫɨɤɢɟ ɝɨɞɨɜɵɟ ɭɞɨɢ ɩɨɥɭɱɚɸɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɭɫɥɨɜɢɹ ɤɨɪɦɥɟɧɢɹ ɢ 

ɫɨɞɟɪɠɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɯ ɩɨɞɞɟɪɠɚɧɢɟ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɜ ɬɟɱɟɧɢɟ 

ɜɫɟɝɨ ɥɚɤɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɤɨɝɞɚ ɤɨɪɦɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɞɭɤɬɢɜɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɪɨɜ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɪɦɥɟɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɬɟɫɧɨɣ 

ɫɜɹɡɢ ɫ ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɭɞɨɟɜ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɨ 

ɫɧɢɠɟɧɢɢ ɭɞɨɟɜ ɜ ɫɜɹɡɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɯɨɞɨɦ ɥɚɤɬɚɰɢɢ ɭ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ. 

ɍ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɨɛɹɡɚɬɟɥɟɧ ɤɨɧɬɪɨɥɶ ɨɛɴɟɦɚ ɤɨɪɦɨɜɨɣ 

ɞɚɱɢ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɜ ɧɟɣ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɣ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ ɜɫɟɝɞɚ 

ɧɚɞɟɠɧɵɦ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɨɞɢɧɚɤɨɜɵɟ ɜɟɫɨɜɵɟ ɤɨɥɢɱɟɫɬɜɚ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɡɧɵɯ ɤɨɪɦɨɜ ɜ ɧɚɛɭɯɲɟɦ ɫɨɫɬɨɹɧɢɢ ɡɚɧɢɦɚɸɬ ɪɚɡɥɢɱɧɵɟ ɨɛɴɟɦɵ ɜ 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɦ ɤɚɧɚɥɟ ɠɢɜɨɬɧɵɯ.  
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Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɧɨɪɨɞɧɵɟ ɩɨ ɚɫɫɨɪɬɢɦɟɧɬɭ ɤɨɪɦɨɜ ɞɚɱɢ ɩɪɢ ɪɚɜɧɨɦ 

ɫɨɞɟɪɠɚɧɢɢ ɜ ɧɢɯ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɧɟɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ ɨɫɬɚɸɬɫɹ ɜ 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɦ ɤɚɧɚɥɟ, ɢ, ɧɚɤɨɧɟɰ, ɨɧɢ ɫɨɞɟɪɠɚɬ ɧɟɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɧɟɩɟɪɟɜɚɪɢɦɵɯ ɜɟɳɟɫɬɜ – ɛɚɥɥɚɫɬɚ, ɧɚɩɨɥɧɹɸɳɟɝɨ ɤɢɲɟɱɧɢɤ. ɉɨɷɬɨɦɭ 

ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɪɢɝɨɞɧɨɫɬɶ ɤɨɪɦɨɜɨɝɨ ɪɚɰɢɨɧɚ ɞɥɹ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɨɛɴɟɦɚ», ɩɪɟɞɥɨɠɟɧɧɵɟ Ʌɟɪɜɢ. 

ɏɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢ ɨɰɟɧɤɟ ɪɚɰɢɨɧɨɜ ɞɥɹ ɤɨɪɨɜ ɜɵɫɨɤɨɣ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɫɨɞɟɪɠɚɧɢɟ ɜ ɪɚɰɢɨɧɟ ɧɟɩɟɪɟɜɚɪɢɦɵɯ 

ɜɟɳɟɫɬɜ ɢɥɢ, ɤɚɤ ɢɯ ɢɧɨɝɞɚ ɧɚɡɵɜɚɸɬ, «ɛɚɥɥɚɫɬɚ». ɑɟɦ ɛɨɥɶɲɟ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɬɟɦ ɜɵɲɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɟɪɟɜɚɪɢɦɨɫɬɶ ɤɨɪɦɨɜ ɢ ɪɚɰɢɨɧɨɜ. 

Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɚɫɬɚ ɜ ɪɚɰɢɨɧɟ ɤɨɪɨɜ ɧɟ ɞɨɥɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɫ 

ɩɨɜɵɲɟɧɢɟɦ ɭɞɨɟɜ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɠɞɨɟ ɠɢɜɨɬɧɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɡɜɢɬɢɹ ɭ ɧɟɝɨ ɩɢɳɟɜɚɪɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢ ɢɯ ɜɦɟɫɬɢɦɨɫɬɢ ɫɩɨɫɨɛɧɨ 

ɧɨɪɦɚɥɶɧɨ ɩɟɪɟɜɚɪɢɜɚɬɶ ɪɚɰɢɨɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɛɚɥɥɚɫɬɚ ɧɟ ɜɵɲɟ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ, ɬ. ɟ. ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɜɚɪɢɦɵɯ ɜɟɳɟɫɬɜ ɜ ɫɭɬɨɱɧɨɦ 

ɪɚɰɢɨɧɟ ɞɨɥɠɧɨ ɜɨɡɪɚɫɬɚɬɶ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɟɝɨ ɭɜɟɥɢɱɟɧɢɹ. ɇɚ ɩɪɚɤɬɢɤɟ 

ɷɬɨ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ, ɟɫɥɢ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɚɰɢɨɧɨɜ ɭɱɢɬɵɜɚɬɶ ɢ 

ɫɤɨɪɨɫɬɶ ɩɟɪɟɜɚɪɢɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɨɪɦɨɜ. ɉɨ ɞɚɧɧɵɦ ɗ. Ɋ. ȿɪɫɤɨɜɚ, ɨɧɚ ɭ 

ɪɚɡɥɢɱɧɵɯ ɤɨɪɦɨɜ ɞɚɥɟɤɨ ɧɟ ɨɞɢɧɚɤɨɜɚ. ɇɚɩɪɢɦɟɪ, ɫɜɟɤɥɚ ɩɟɪɟɜɚɪɢɜɚɟɬɫɹ ɭ 

ɠɜɚɱɧɵɯ ɠɢɜɨɬɧɵɯ ɧɚ 85% ɡɚ 2 – 6 ɱɚɫɨɜ, ɡɟɪɧɨ ɡɥɚɤɨɜɵɯ – ɧɚ 80 % ɡɚ 12 – 

14 ɱɚɫɨɜ, ɩɚɫɬɛɢɳɧɚɹ ɬɪɚɜɚ ɢ ɤɥɟɜɟɪ – ɧɚ 70% ɡɚ 12 – 18 ɱɚɫɨɜ, ɩɥɨɯɨɟ ɫɟɧɨ – 

ɧɚ 55 % ɡɚ 30 – 40 ɱɚɫɨɜ, ɚ ɫɨɥɨɦɚ – ɧɚ 40 % ɡɚ 45 – 56 ɱɚɫɨɜ. Ɉɬɫɸɞɚ ɜɢɞɧɨ, 

ɱɬɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜ ɪɚɰɢɨɧɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɦɨɜ, ɤɨɬɨɪɵɟ ɛɵɫɬɪɟɟ ɢ ɥɭɱɲɟ ɩɟɪɟɜɚɪɢɜɚɸɬɫɹ, ɨɫɬɚɜɥɹɹ 

ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɚɫɬɚ. 

ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɜɫɟɝɞɚ ɩɪɢɯɨɞɢɬɫɹ ɪɟɲɚɬɶ 

ɩɪɨɛɥɟɦɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ –ɩɪɨɬɟɢɧɚ, 

ɠɢɪɚ, ɤɥɟɬɱɚɬɤɢ, ɤɪɚɯɦɚɥɚ, ɫɚɯɚɪɨɜ. ȼɫɟ ɷɬɢ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɜ ɪɭɛɰɟ ɝɢɞɪɨɥɢɡɭ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, 
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ɬɪɟɛɭɸɳɢɯ ɞɥɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɣ ɪɇ ɫɪɟɞɵ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɫɤɚɪɦɥɢɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɰɟɧɬɪɚɬɨɜ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɦ ɤɨɪɨɜɚɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɪɇ ɞɨ 5,2– 5,4, 

ɱɬɨ ɝɭɛɢɬɟɥɶɧɨ ɞɥɹ ɰɟɥɥɸɥɨɡɨɥɢɬɢɱɟɫɤɢɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɪɚɫɳɟɩɥɹɸɳɢɯ 

ɤɥɟɬɱɚɬɤɭ ɩɪɢ ɪɇ 6,4 – 6,8. ɉɨɷɬɨɦɭ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɞɪɨɛɧɨɟ ɫɤɚɪɦɥɢɜɚɧɢɟ 

ɤɨɧɰɟɧɬɪɚɬɨɜ (ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɧɟɫɤɨɥɶɤɨ ɞɚɱ ɜ ɫɭɬɤɢ), ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɫɟɧɚ ɢ 

ɫɟɧɚɠɚ, ɭ ɤɨɬɨɪɵɯ ɤɥɟɬɱɚɬɤɚ ɫ ɧɢɡɤɨɣ ɫɬɟɩɟɧɶɸ ɥɢɝɧɢɮɢɤɚɰɢɢ (ɧɢɡɤɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɛɴɟɦɚ – 1,25 – 1,4), ɱɬɨɛɵ ɤɨɪɦɚ ɛɵɫɬɪɟɟ ɢ ɥɟɝɱɟ ɦɨɝɥɢ 

ɩɟɪɟɜɚɪɢɜɚɬɶɫɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɜɵɡɵɜɚɥɢ ɭ ɤɨɪɨɜ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ 

ɫɟɤɪɟɰɢɸ ɫɥɸɧɵ. 

ȼ ɤɨɪɦɥɟɧɢɢ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɜ ɩɚɫɬɛɢɳɧɵɣ ɩɟɪɢɨɞ 

ɩɪɨɛɥɟɦɭ ɭɜɟɥɢɱɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɤɝ 

ɠɢɜɨɣ ɦɚɫɫɵ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɜ ɢɯ ɪɚɰɢɨɧ ɯɨɪɨɲɟɝɨ ɫɟɧɚ, 

ɫɤɨɲɟɧɧɨɣ ɢ ɩɪɨɜɹɥɟɧɧɨɣ ɩɚɫɬɛɢɳɧɨɣ ɬɪɚɜɵ, ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɟɧɢɹ ɤɨɪɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɚɫɬɛɢɳɟ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɜɢɠɧɵɯ ɞɨɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɦɨɥɨɱɧɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, 

ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɪɦɨɜ ɩɨ ɩɟɪɢɨɞɚɦ ɥɚɤɬɚɰɢɢ ɢ 

ɫɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɨɛɨɛɳɟɧɧɵɦ ɞɚɧɧɵɦ, ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɨɜ ɜ 

ɫɭɯɨɫɬɨɣɧɵɣ ɩɟɪɢɨɞ, ɧɚɭɤɨɣ ɪɚɡɪɚɛɨɬɚɧɚ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɤɨɪɦɥɟɧɢɹ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ: ɩɟɪɜɵɟ 4 – 5 ɧɟɞɟɥɶ ɭɪɨɜɟɧɶ ɤɨɪɦɥɟɧɢɹ ɞɨɥɠɟɧ 

ɫɨɫɬɚɜɥɹɬɶ 12 ɤ. ɟɞ. ɞɥɹ ɤɨɪɨɜ ɫ ɭɞɨɟɦ 5 ɬɵɫ. ɤɝ ɦɨɥɨɤɚ ɡɚ ɥɚɤɬɚɰɢɸ ɢ 13 – 14 

ɤ. ɟɞ. ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 6 – 7 ɬɵɫ. ɤɝ ɦɨɥɨɤɚ. ɉɪɢɦɟɪɧɨ ɡɚ 2 

ɧɟɞɟɥɢ ɞɨ ɨɠɢɞɚɟɦɨɝɨ ɨɬɟɥɚ ɫɤɚɪɦɥɢɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ ɩɨɫɬɟɩɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɸɬ ɢɡ ɪɚɫɱɟɬɚ, ɱɬɨɛɵ ɤ ɨɬɟɥɭ ɤɨɪɨɜɚ ɦɨɝɥɚ ɩɨɥɭɱɢɬɶ 40 % ɨɬ 

ɭɪɨɜɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜɨ ɜɪɟɦɹ 

ɥɚɤɬɚɰɢɢ. ɋɨɫɬɚɜ ɤɨɧɰɟɧɬɪɚɬɧɨɣ ɫɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɜɟɫɬɢ ɞɨ ɭɪɨɜɧɹ, 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɤɚɪɦɥɢɜɚɬɶɫɹ ɩɨɫɥɟ ɨɬɟɥɚ, ɩɨɫɤɨɥɶɤɭ ɤ ɦɨɦɟɧɬɭ ɨɬɟɥɚ 

ɤɨɪɨɜɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɲɭɸ ɭɩɢɬɚɧɧɨɫɬɶ. ȼ ɩɪɚɤɬɢɤɟ ɤɨɪɦɥɟɧɢɹ 

ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɤɨɪɨɜ ɫɚɦɵɦ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɫɱɢɬɚɟɬɫɹ ɩɟɪɢɨɞ, 
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ɨɯɜɚɬɵɜɚɸɳɢɣ ɩɟɪɜɵɟ 100 – 120 ɞɧɟɣ ɥɚɤɬɚɰɢɢ, ɧɚ ɤɨɬɨɪɵɣ ɩɪɢɯɨɞɢɬɫɹ ɞɨ 

45 % ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɦɨɥɨɤɚ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɧɟɞɨɫɬɚɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɷɧɟɪɝɢɢ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɫɢɧɬɟɡɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɥɨɤɚ 

ɡɚɢɦɫɬɜɭɟɬɫɹ ɢɡ ɪɟɡɟɪɜɚ ɨɪɝɚɧɢɡɦɚ. ɉɪɢ ɷɬɨɦ ɧɟɥɶɡɹ ɞɨɩɭɫɬɢɬɶ, ɱɬɨɛɵ ɩɨɬɟɪɢ 

ɠɢɜɨɣ ɦɚɫɫɵ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɟɜɵɫɢɥɢ 0,5 ɤɝ ɜ ɫɭɬɤɢ, ɚ ɨɛɳɢɟ ɩɨɬɟɪɢ 

ɡɚ ɩɟɪɢɨɞ ɪɚɡɞɨɹ (15 – 60-ɣ ɞɧɢ ɥɚɤɬɚɰɢɢ) – ɧɟ ɛɨɥɟɟ 8 % ɠɢɜɨɣ ɦɚɫɫɵ ɬɟɥɚ. 

ɉɢɤ ɥɚɤɬɚɰɢɢ ɭ ɤɨɪɨɜ ɧɚɫɬɭɩɚɟɬ ɧɚ 30 – 45-ɣ ɞɟɧɶ ɩɨɫɥɟ ɨɬɟɥɚ, ɚ ɩɢɤ 

ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɪɦɚ – ɱɟɪɟɡ 2 – 2,5 ɦɟɫɹɰɚ. Ɇɚɫɬɟɪɫɬɜɨ ɠɢɜɨɬɧɨɜɨɞɨɜ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɪɚɡɪɵɜ ɦɟɠɞɭ ɷɬɢɦɢ ɦɨɦɟɧɬɚɦɢ 

ɩɪɚɜɢɥɶɧɵɦ ɩɨɞɛɨɪɨɦ ɬɪɚɜɹɧɵɯ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɫ 

ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɛɴɟɦɚ ɢ ɫɤɚɪɦɥɢɜɚɧɢɟɦ ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɤɨɧɰɟɧɬɪɚɬɨɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɟɥɤɚ (400 – 500 ɝ ɧɚ 1 ɤɝ ɦɨɥɨɤɚ). 

ɇɟɫɨɛɥɸɞɟɧɢɟ ɷɬɨɝɨ ɩɪɚɜɢɥɚ ɢɥɢ ɫɤɚɪɦɥɢɜɚɧɢɟ ɤɨɪɦɨɜ ɧɟɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɪɵɜɭ ɥɚɤɬɚɰɢɢ. 

ȼ ɫɟɪɟɞɢɧɟ ɥɚɤɬɚɰɢɢ ɪɚɰɢɨɧ ɜ ɨɫɧɨɜɧɨɦ ɬɚɤɨɣ ɠɟ, ɤɚɤ ɢ ɜ ɧɨɜɨɬɟɥɶɧɵɣ 

ɩɟɪɢɨɞ, ɧɨ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɰɟɧɬɪɚɬɨɜ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɤɝ ɦɨɥɨɤɚ ɫɧɢɠɚɸɬ ɞɨ 

300 – 350 ɝ. ȼɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɥɚɤɬɚɰɢɢ (3-ɹ – 4-ɹ ɮɚɡɵ) ɭɜɟɥɢɱɢɜɚɸɬ ɜ 

ɪɚɰɢɨɧɟ ɞɨɥɸ ɨɛɴɟɦɢɫɬɵɯ ɤɨɪɦɨɜ ɢ ɭɦɟɧɶɲɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɰɟɧɬɪɚɬɨɜ ɞɨ 

200 – 250 ɝ ɧɚ 1 ɤɝ ɦɨɥɨɤɚ. 

3.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  

Ƚɨɬɨɜɵɣ ɤɨɪɦ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɩɪɢ ɩɨɦɨɳɢ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ. ȼɵɝɪɭɡɤɭ ɤɨɪɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɝɪɭɡɧɵɦɢ 

ɥɟɧɬɨɱɧɵɦɢ ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɟ ɨɬɤɪɵɜɚɸɬɫɹ ɜɵɝɪɭɡɧɵɟ ɨɤɧɚ 

ɢ ɤɨɪɦ ɩɪɢ ɩɨɦɨɳɢ ɥɨɩɚɫɬɢ ɩɨɞɚɟɬɫɹ ɤ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɛɭɧɤɟɪɚ ɢ ɪɚɡɞɚɸɬɫɹ 

ɜ  ɤɨɪɦɭɲɤɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞ ɤɚɠɞɵɦ ɡɚɩɭɫɤɨɦ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɫɬɢ ɟɠɟɞɧɟɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

• Ɉɱɢɫɬɢɬɶ ɨɬ ɩɵɥɢ ɢ ɝɪɹɡɢ ɫɜɟɬɨɜɨɡɜɪɚɳɚɬɟɥɢ ɢ ɮɨɧɚɪɢ. 
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• Ɉɫɦɨɬɪɨɦ ɩɪɨɜɟɪɶɬɟ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ, ɬɟɯɧɢɱɟɫɤɨɟ 

ɫɨɫɬɨɹɧɢɟ, ɤɪɟɩɥɟɧɢɹ ɞɵɲɥɚ, ɫɰɟɩɧɨɣ ɩɟɬɥɢ, ɲɧɟɤɨɜ. 

• ɉɪɨɜɟɪɶɬɟ ɧɚɬɹɠɟɧɢɟ ɰɟɩɟɣ ɬɪɚɧɫɩɨɪɬɟɪɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 

ɩɨɞɬɹɧɭɬɶ. 

• ɉɪɨɜɟɪɶɬɟ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ ɩɪɨɫɥɚɛɥɟɧɧɵɟ ɦɟɫɬɚ 

• ɉɪɨɜɟɪɢɬɶ ɤɪɟɩɥɟɧɢɟ ɜɟɫɨɜɵɯ ɜɚɥɨɜ ɢ ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ 

• ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɢ ɭɜɟɥɢɱɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɪɹɞ ɢɡɦɟɧɟɧɢɣ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ 

ɜɵɛɪɚɧɧɨɝɨ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ.   

 ȼɦɟɫɬɢɦɨɫɬɶ ɛɭɧɤɟɪɚ ɭɜɟɥɢɱɢɜɚɟɦ ɧɚ 1 ɦ3. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɢ ɤɚɱɟɫɬɜɚ ɤɨɪɦɨɜɨɣ ɫɦɟɫɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɟɦɟɲɢɜɚɸɳɢɣ  ɲɧɟɤ. 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɟɯ ɷɬɢɯ ɧɨɜɲɟɫɬɜ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɜ ɫɜɹɡɢ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɨ ɟɡɞɨɤ. ɋɧɢɡɢɬɫɹ 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ, ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ  ɢ 

ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 

3.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.3.1  ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɦɟɲɚɥɤɢ 

 ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɩɪɢɜɨɞɚ ɲɧɟɤɨɜɵɯ ɫɦɟɫɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: ܰ =  ܳ ∙ ܮ ∙ ܹ ͵͸͹ ∙ ⁄ߟ   , ɤȼɬ;          Д13Ж        (3.1) 

ɝɞɟ   Q – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɦɟɫɢɬɟɥɹ, ɬ./ɱɚɫ.; 

 L – ɞɥɢɧɚ ɲɧɟɤɚ, ɦ.; 

 А – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɞɜɢɠɟɧɢɸ ɩɪɨɞɭɤɬɚ,   

 Аɜ = 15…20; 

ܰ .0,7 ≈ ߟ .ɤ.ɩ.ɞ. ɩɪɢɜɨɞɧɵɯ ɭɫɬɪɨɣɫɬɜ – ߟ   =  ͸,Ͳ ∙ ʹ,ͷ ∙ ʹͲ ͵͸͹ ∙ Ͳ,͹⁄  = 1,16 ɤȼɬ; 
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 ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ100S4Cɍ1. 

Н1 = 25 ɦɦ. – ɞɢɚɦɟɬɪ ɜɚɥɚ; Ч = 1450 ɦɢɧ-1, ɦɨɳɧɨɫɬɶ Nɷɥ = 3 ɤȼɬ. 

ȼɵɛɢɪɚɟɦ ɪɟɞɭɤɬɨɪ ɱɟɪɜɹɱɧɵɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɬɢɩɚ 4, ɬɢɩɚ ɪɚɡɦɟɪ 

ɪɟɞɭɤɬɨɪɚ:  4 – 63. 

   

Ɋɚɫɱɟɬ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ 

 ɇɚɯɨɞɢɦ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɣ ɡɜɟɡɞɨɱɤɢ : 

Ч1 = Ч1 ∙ Тɰ ,                         Д13Ж              (3.2) 

ɝɞɟ    Ч1 – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜɟɞɭɳɟɣ ɡɜɟɡɞɨɱɤɢ, ɦɢɧ-1; 

 Ч2 – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜɟɞɨɦɨɣ ɡɜɟɡɞɨɱɤɢ, ɦɢɧ-1; 

 Тɰ  = 1,6;  

Ч1 = 20 ∙ 1,6 = 32 ɦɢɧ-1. 

ɍɝɨɥ ɧɚɤɥɨɧɚ 60° = ߙ. 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ 3 ɤȼɬ. 

ɂɡ ɬɚɛɥɢɰɵ ɜɵɛɢɪɚɟɦ ɱɢɫɥɨ ɡɭɛɶɟɜ ɦɟɧɶɲɟɣ ɡɜɟɡɞɨɱɤɢ Г1 = 17, ɬɨɝɞɚ Г2 

= 17  ∙ 1,5 = 25. 

 Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ: 

Ʉ = Ʉ1  ∙ Ʉ2  ∙ Ʉ3 ,                                          (3.3) 

ɝɞɟ   Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɩɨɫɨɛɚ ɫɦɚɡɤɢ, Ʉ1 = 1,2; 

 Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɧɚɝɪɭɡɤɢ, Ʉ2 = 1; 

 Ʉ3 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ  

Ʉ3 = 3,5…4 ɱɚɫɚ; Ʉ3 = 1. 

Ʉ = 1,2  ∙ 1  ∙ 1 = 1,2 

ȼɵɛɢɪɚɟɦ ɩɪɢɜɨɞɧɭɸ ɪɨɥɢɤɨɜɭɸ ɰɟɩɶ ɉɊ. 19.05. – 3180 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɞɚɧɧɵɦɢ: 

 Э = 19,05 ɦɦ. – ɲɚɝ ɰɟɩɢ; 

 ȼɜɧ.= 12,70 ɦɦ – ɜɧɭɬɪɟɧɧɹɹ ɲɢɪɢɧɚ;  

Нɜɚɥ. = 5,96 ɦɦ. – ɞɢɚɦɟɬɪ ɜɚɥɢɤɚ;  

Н1 ɪɨɥ. = 11,91 ɦɦ. – ɞɢɚɦɟɬɪ ɪɨɥɢɤɚ; 

Q = 31,8 ɤɇ – ɪɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ; 
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Ɋ = 1,9 ɤɝ. – ɦɚɫɫɚ 1 ɦ. ɰɟɩɢ; 

ɐɟɩɶ ɉɊ – 19,05 – 3180  ȽɈɋɌ 13568 – 75. 

 Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɰɟɩɢ: ߴ =  ܼଵ ∙ ∙ ݐ ݊ଵ ͸Ͳ⁄  ∙  ͳͲଷ ,  ɦ./ɫ                  Д13Ж             (3.4) ߴ =  ͳ͹ ∙ ͳͻ,Ͳͷ ∙ ͵ʹ ͸Ͳ⁄  ∙  ͳͲଷ = 0,15 ɦ/ɫ 

 Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɞɚɱɢ: 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɪɢɧɢɦɚɟɦ: 

ɚ = 40Э = 40 · 19,05 = 762 ɦɦ.                              (3.5) 

ɑɢɫɥɨ ɡɜɟɧɶɟɜ ɰɟɩɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

LЭ = 2 К Э + 0,5 ГМ + ∆ଶ ݀௧⁄ ;                                (3.6) 

ɡɞɟɫɶ ГМ  =  Г1 + Г2 ;                                      (3.7) 

ГМ = 17 + 25 = 42 ∆ = Г2 Г1 / 2(3.8)                               1,43 = 3,14 · 2 / 17 – 25 = ߨ 

LЭ = 2 · 40 + 0,5·42 + 1,432 /40 = 90,5; 

 Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɰɟɩɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

L = LЭ · 40 = 99, 5 · 40 = 3,98 ɦ.                                    (3.9) 

ɉɪɨɜɟɪɹɟɦ ɰɟɩɶ ɩɨ ɱɢɫɥɭ ɭɞɚɪɨɜ:    Д13Ж 

 

    (3.10) 

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ДАЖ = 508/ Э = 508 / 19,05 = 26,6  ɫ-1            (3.11) 

ɍɫɥɨɜɢɟ А ൑ ДАЖ ɜɵɩɨɥɧɹɟɬɫɹ 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɰɟɩɢ: 

S = Q / Q1 + Qɰ + QП                                                    (3.12) 

ɝɞɟ Q ɨɤɪɭɠɧɨɟ ɭɫɢɥɢɟ ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

Q1 = 2 ∙ T1 / Нɞ = 2 · 154 · 103 / 91,62 = 3362 ɇ       Д13Ж  (3.13) 

Q – ɪɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ ɰɟɩɢ; 

Q = 31,80 · 103 ɇ; 

Нɞ – ɞɢɚɦɟɬɪ ɞɟɥɢɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɦɦ.; 

Нɞ = Г1 · Э · / ɉ = 15 · 19,05 / 3,14 = 91,62                   (3.14) 
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Qɰ = Ц · V2 = 1,9 · 0,152 = 0,43 ɇ                       (3.15) 

QП = 9,81 · ɤ· Ц · Э = 9,81 · 1,2 · 1,9 · 40 · 19,05 = 15,6 ɇ         (3.16) 

S = 31,8 · 103 / 3362 + 0,43 + 15,6 = 90,4 ɇ 

ДSЖ ൒ 7,2   ɫɥɟɞɨɜɚɬɟɥɶɧɨ 90,4 ൒  7,2. 

Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɰɟɩɧɵɯ ɩɟɪɟɞɚɱ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɷɬɨɣ. 

 

Ɋɚɫɱɟɬ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ     

 ȼɟɞɭɳɢɣ ɜɚɥ ɜɵɝɪɭɡɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɞɨɥɠɟɧ ɢɡɝɨɬɨɜɥɹɬɶɫɹ ɢɡ 

ɤɪɭɝɥɨɣ ɫɬɚɥɢ ɦɚɪɤɢ ɋɬ 5 ɞɢɚɦɟɬɪɨɦ  36 ɦɦ.  

  

Ⱦɥɢɧɚ ɨɤɪɭɠɧɨɫɬɢ  ɢɫɤɨɦɨɝɨ   ɞɢɚɦɟɬɪɚ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɢɧɬɨɜɭɸ ɥɢɧɢɸ 

ɫ ɲɚɝɨɦ  S, ɚ ɭɝɨɥ ɩɨɞɴɟɦɚ ɜɢɧɬɚ ɪɚɜɟɧ   ߙ,   ɬɨɝɞɚ: 

S = ߨ НШ · ЭР ߙ    ɨɬɤɭɞɚ 

НШ = S / ߨ · ЭР ߙ ,                  Д3Ж               (3.17) 

НШ = 150 / 3,14 · 1= 47,7 ɦɦ. 

ɉɨ ɞɚɧɧɨɦɭ   ɡɧɚɱɟɧɢɸ   НШ  ɢ ɢɡɜɟɫɬɧɵɦ  D  ɢ  Н  ɧɚɯɨɞɢɦ: 

DШ = D + НШ – Н ,                                     (3.18) 

DШ  =  200 + 47 – 36 = 211 ɦɦ; 

ɍɝɨɥ ߚ ɨɩɪɟɞɟɥɹɟɦ ɢɡ  ɫɨɨɬɧɨɲɟɧɢɹ: 

L/ ߨ DШ = Х /ߨ НШ =  ,                             (3.19) 

ɝɞɟ    L – ɞɥɢɧɚ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɜɟɬɤɚ; 

 Х – ɞɥɢɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ  ɜɟɬɤɚ; 

    (ߙ – 1) 360° = ߚ 

 Ɋɚɡɦɟɪ  ɜɵɤɪɨɣɤɢ   ɦɨɠɧɨ   ɨɩɪɟɞɟɥɢɬɶ   ɢ  ɛɨɥɟɟ ɩɪɨɫɬɵɦ  ɫɩɨɫɨɛɨɦ: 

ɚ = D – Н / 2;        ɚ = 200 – 36 / 2 = 82,                    (3.20) 

Н0 = ɚ · 2 · Н · Х / (L – Х) ;                            (3.21) 

L = ඥሺܦߨሻଶ + ܵଶ;        Х = ඥሺ݀ߨሻଶ +  ܵଶ;                                (3.22)   

L =  ඥሺ͵,ͳͶ ∙ ʹͲͲሻଶ +  ͳͷͲଶሻ =  ඥ͵ͻͶ͵ͺͶ + ʹʹͷͲͲሻ = 645,6 ɦɦ. 

Х  =  ඥሺ͵,ͳͶ ∙ ͵͸ሻଶ +  ͳͷͲଶሻ  =  ඥͳʹ͹͹ͺ +  ʹʹͷͲͲሻ  =  187,8 ɦɦ.  
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 ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɛɨɥɶɲɢɯ ɞɢɚɦɟɬɪɨɜ ɧɟ ɫɥɟɞɭɟɬ   ɛɪɚɬɶ  ɜɵɲɟ  750 ɜ 

ɦɢɧɭɬɭ, ɚ ɦɚɥɵɯ ɞɢɚɦɟɬɪɨɜ ɫɜɵɲɟ 1500 ɜ ɦɢɧɭɬɭ. 

 

ɉɪɨɜɟɪɤɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ 

  ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɜɨɞɢɬɫɹ ɤ ɩɪɨɜɟɪɤɟ  

ɧɟɪɚɜɟɧɫɬɜɚ: 

L ൒ LО                                 Д13Ж            (3.23) 

ɝɞɟ    L – ɞɨɥɝɨɜɟɱɧɨɫɬɶ  ɩɨɞɲɢɩɧɢɤɚ, ɦɥɧ. ɨɛ.; 

 Lɟ – ɷɤɜɢɜɚɥɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɨɞɲɢɩɧɢɤ ɞɨɥɠɟɧ ɜɵɞɟɪɠɚɬɶ 

ɡɚ ɩɨɥɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɦɥɧ. ɨɛ. 

L = (ɋ Ʉɤɚɱ / Ɋɪɚɫɱ)Ц ;                                      (3.24) 

ɝɞɟ    Ц = 3 ɞɥɹ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɨɜ; 

 ɋ – ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ; 

 Ɋ – ɩɪɢɜɟɞɟɧɧɚɹ ɧɚɝɪɭɡɤɚ. 

Ɋ = (ɏ · V · FЫ + V · FК) · Ʉɛ · Ʉɬ ,                                  (3.25) 

ɝɞɟ   FЫ ɢ FК – ɪɚɞɢɚɥɶɧɚɹ ɢ ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɲɢɩɧɢɤ; 

 V – ɤɨɷɮɮɢɰɢɟɧɬ ɜɪɚɳɟɧɢɹ,  V = 1,2; 

 Ʉɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ,  Ʉɛ = 1,3; 

 Ʉɬ – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ,  Ʉɬ = 1; 

 ɏ ɢ В – ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɞɢɚɥɶɧɵɯ ɢ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ; 

                              ɏ = 0,56,     В = 1- ɏ / ɟ;                              (3.26) 

ɟ = 0,574 (2,52/7)0,215; 

ɝɞɟ    ɋɨ – ɫɬɚɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ; 

 ɟ = 0,46; 

 В = 1 – 0,56 / 0,46 = 0,95; 

Ɋ = (0,56 · 1,2 · 2,52 + 0,95 · 0,723) · 1,3 · 1 = 1,8; 

 

L = (10,8 · 1,1 / 1,8)3 = 287 ɦɥɧ. ɨɛ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ: 

 Lɟ = 60 · 10-6 / Чɡɚɦ + 1 · ∑ ሺР௜/Р˓а˔ч.ሻ௠  ∙ к௜ୀଵ  ЧТ  · LЧТ ;            (3.27) 
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ɝɞɟ Чɡɚɦ – ɱɢɫɥɨ ɡɚɦɟɧ,     Чɡɚɦ = 0; 

 Lɟ = 60 · 10-6 / 0 + 1 · (1,8 / 1,8)3 · 500 · 287 = 86,1 ɦɥɧ. ɨɛ. 

Lɟ < L. 

 

3.4 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

           3.4.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

1 Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɨɛɭɱɟɧɧɵɟ ɪɚɛɨɬɟ ɧɚ ɚɩɩɚɪɚɬɚɯ, 

ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɬɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɚ 

ɬɚɤɠɟ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ, ɪɚɫɩɢɫɚɜɲɢɟɫɹ ɜ ɠɭɪɧɚɥɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 

ɫɞɚɜɲɢɟ ɬɟɯɦɢɧɢɦɭɦ. 

2.Ɋɚɛɨɬɚɬɶ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɨɞɟɠɞɟ, ɢ ɢɦɟɬɶ ɧɭɠɧɵɟ ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

3.ɋɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɤɨɪɦɨɰɟɯɟ ɧɟ 

ɪɚɡɪɟɲɚɟɬɫɹ ɤɭɪɢɬɶ, ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ, ɦɵɬɶ ɞɟɬɚɥɢ ɛɟɧɡɢɧɨɦ, 

ɯɪɚɧɢɬɶ ɬɚɪɭ ɢɡ-ɩɨɞ ɌɋɆ, ɡɚɦɚɫɥɟɧɧɭɸ ɜɟɬɨɲɶ. Ʉɭɪɢɬɶ ɜ ɫɬɪɨɝɨ ɨɬɜɟɞɟɧɧɨɦ 

ɦɟɫɬɟ, ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɛɨɱɤɨɣ ɫ ɜɨɞɨɣ. ɉɪɨɯɨɞɵ ɧɟ ɞɨɥɠɧɵ ɡɚɝɪɨɦɨɠɞɚɬɶɫɹ. 

ɉɪɨɥɢɬɨɟ ɦɚɫɥɨ ɢ ɬɨɩɥɢɜɨ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɡɚɫɵɩɚɬɶ ɩɟɫɤɨɦ, ɜɟɬɨɲɶ 

ɢ ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɹɳɢɤɚɯ ɫ 

ɤɪɵɲɤɚɦɢ. 

4.ɉɨɦɟɳɟɧɢɟ ɞɨɥɠɧɨ ɯɨɪɨɲɨ ɜɟɧɬɢɥɢɪɨɜɚɬɶɫɹ ɢ ɢɦɟɬɶ ɢɫɩɪɚɜɧɭɸ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɭ. 

5.ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɬɪɚɜɦɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ 

ɨɛɪɚɬɢɬɫɹ ɜ ɦɟɞɩɭɧɤɬ ɢ ɫɨɨɛɳɢɬɶ ɜ ɚɞɦɢɧɢɫɬɪɚɰɢɸ ɰɟɯɚ. 

6. Ɂɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɧɚɫɬɨɹɳɟɣ ɢɧɫɬɪɭɤɰɢɢ ɜɢɧɨɜɧɵɟ 

ɩɪɢɜɥɟɤɚɸɬɫɹ ɤ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

3.4.2  Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɤ ɡɚɳɢɬɧɵɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦ ɢ 

ɫɩɟɰɨɞɟɠɞɟ 

1.ɋɩɟɰɨɞɟɠɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɥɨɬɧɨ ɩɨɞɨɝɧɚɧɚ ɩɨ ɮɢɝɭɪɟ, ɡɚɫɬɟɝɧɭɬɚ 

ɧɚ ɜɫɟ ɩɭɝɨɜɢɰɵ ɢɥɢ ɡɚɜɹɡɚɧɚ ɧɚ ɜɫɟ ɡɚɜɹɡɤɢ. ȼɨɥɨɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɛɪɚɧɵ ɩɨɞ 
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ɝɨɥɨɜɧɨɣ ɭɛɨɪ. 

2.ɋɩɟɰɨɞɟɠɞɭ ɩɨ ɦɟɪɟ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɜɟɪɝɚɬɶ ɫɬɢɪɤɟ. 

3.ɏɪɚɧɢɬɶ ɫɩɟɰɨɞɟɠɞɭ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɲɤɚɮɭ. 

3.4.3  Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 

ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɪɭɱɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ 

ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

3.4.3.1 Ɉɫɦɨɬɪɟɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɩɪɢɜɟɫɬɢ ɟɝɨ ɜ ɧɚɞɥɟɠɚɳɢɣ ɜɢɞ. 

3.4.3.2 ɍɛɪɚɬɶ ɜɫɟ ɦɟɲɚɸɳɢɟ ɪɚɛɨɬɟ ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ. 

3.4.3.3 ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɡɚɡɟɦɥɟɧɢɹ ɷɥɟɤɬɪɨɳɢɬɨɜ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɪɩɭɫɨɜ ɞɜɢɝɚɬɟɥɹ, ɚɩɩɚɪɚɬɚ. 

3.4.3.4 ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɜɫɟɯ ɡɚɳɢɬɧɵɯ ɤɨɠɭɯɨɜ, 

ɨɝɪɚɠɞɟɧɢɣ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɜ. 

3.4.3.5 ɍɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɞɨɫɬɚɬɨɱɧɨ ɨɫɜɟɳɟɧɨ. 

3.4.3.6 ɇɟ ɞɨɩɭɫɤɚɬɶ ɤ ɫɜɨɟɦɭ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

3.4.4  Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

3.4.4.1 ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɲɭɦɨɜ ɢ ɫɬɭɤɨɜ, ɩɪɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ 

ɩɪɨɜɟɫɬɢ ɨɫɬɚɧɨɜɤɭ ɜɵɹɜɢɬɶ ɩɪɢɱɢɧɭ, ɟɫɥɢ ɜɨɡɦɨɠɧɨ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ. 

3.4.4.2 ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɤɪɵɲɤɢ, ɥɸɤɢ, ɡɚɩɨɪɵ ɢ ɬ.ɞ. ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, 

ɩɪɨɬɢɪɤɭ ɢ ɫɦɚɡɤɭ. 

3.4.4.4 ɉɪɢ ɢɫɤɪɟɧɢɢ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ, ɜɧɟɡɚɩɧɨɣ 

ɨɫɬɚɧɨɜɤɟ ɞɜɢɝɚɬɟɥɹ ɚɩɩɚɪɚɬɚ, ɝɭɞɟɧɢɹ ɟɝɨ (ɩɨɬɟɪɹ ɮɚɡɵ) ɧɟɦɟɞɥɟɧɧɨ 

ɨɛɟɫɬɨɱɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

3.4.4.5 Ɂɚɩɪɟɳɚɟɬɫɹ: 

ɚ) ɨɫɬɚɜɥɹɬɶ ɧɚ ɚɜɬɨɦɚɬɟ ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɩɪɟɞɦɟɬɵ; 

ɛ) ɪɚɛɨɬɚɬɶ ɧɚ ɦɚɲɢɧɟ ɫ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɦ 

ɡɚɳɢɬɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ɢ ɤɨɠɭɯɚɦɢ; 

ɜ) ɨɬɥɭɱɚɬɶɫɹ ɨɬ ɦɚɲɢɧɵ ɢɥɢ ɩɨɪɭɱɚɬɶ ɤɨɦɭ-ɥɢɛɨ ɟɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

3.4.4.6 ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɨɫɬɚɧɨɜɢɬɶ 
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ɚɜɬɨɦɚɬ, ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɨɠɢɬɶ ɨɛ ɷɬɨɦ ɦɚɫɬɟɪɭ ɢ ɞɨ ɩɨɥɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ 

ɧɟɩɨɥɚɞɨɤ ɤ ɪɚɛɨɬɟ ɧɟ ɩɪɢɫɬɭɩɚɬɶ. 

3.4.5 Ɍɪɟɛɨɜɚɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

3.4.5.1 ɇɟɦɟɞɥɟɧɧɨ ɨɫɬɚɧɨɜɢɬɶ ɚɩɩɚɪɚɬ ɢ ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 

ɩɪɢ ɨɳɭɳɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɪɢ ɫɚɦɨɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ, 

ɩɪɢ ɡɚɫɬɨɩɨɪɟɧɢɢ ɚɩɩɚɪɚɬɚ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɚ ɚɩɩɚɪɚɬɟ ɢɥɢ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

3.4.5.2 ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ: ɨɩɨɜɟɫɬɢɬɶ ɪɹɞɨɦ 

ɪɚɛɨɬɚɸɳɢɯ, ɩɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ, ɢɫɩɨɥɶɡɭɹ ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

3.4.5.3 Ɂɚɩɪɟɳɚɟɬɫɹ ɬɭɲɢɬɶ ɝɨɪɹɳɢɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɢ 

ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ ɜɨɞɨɣ ɢ ɯɢɦɢɱɟɫɤɢ ɩɟɧɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɜɨ ɢɡɛɟɠɚɧɢɟ 

ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

3.4.5.4 Ƚɨɪɹɳɢɟ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɭɲɢɬɶ ɩɭɬɟɦ 

ɧɚɤɪɵɜɚɧɢɹ ɢɯ ɤɨɲɦɨɣ ɞɥɹ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɞɚɱɢ ɤɢɫɥɨɪɨɞɚ ɢɥɢ 

ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. 

3.4.5.5 Ɉ ɬɪɚɜɦɚɯ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ, ɨɤɚɡɚɬɶ 

ɞɨɜɪɚɱɟɛɧɭɸ ɩɨɦɨɳɶ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɪɚɬɢɬɶɫɹ ɢ ɥɟɱɟɛɧɨɟ 

ɭɱɪɟɠɞɟɧɢɟ. 

3.4.6 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ 

3.4.6.1 ɉɪɢɜɟɫɬɢ  ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɫɥɨɠɢɬɶ ɢɧɫɬɪɭɦɟɧɬɵ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɜ ɲɤɚɮ. 

3.4.6.2 Ɉɛɟɫɬɨɱɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɦɟɸɳɟɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞ.  

3.4.6.3 Ɉɱɢɫɬɢɬɶ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤ 

3.4.6.4 Ⱦɨɥɨɠɢɬɶ ɨ ɜɵɩɨɥɧɟɧɢɢ ɨɛɴɟɦɚ ɪɚɛɨɬ, ɨɫɧɨɜɧɵɟ ɡɚɦɟɱɚɧɢɹ ɩɨ 

ɪɚɛɨɬɟ ɢ ɫɨɫɬɨɹɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

3.4.6.5 ȼɵɦɵɬɶ ɪɭɤɢ ɢ ɥɢɰɨ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ ɦɵɥɨɦ. 

3.4.6.6 ɋɩɟɰɨɞɟɠɞɭ ɩɨɜɟɫɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɷɬɨɣ 

ɰɟɥɢ ɲɤɚɮ. 
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3.4.7 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. 

 

Ɋɚɡɪɚɛɨɬɚɥ: ɒɥɵɤɨɜ ɂ.ɂ. 

ɋɨɝɥɚɫɨɜɚɧɨ: ɫɩɟɰɢɚɥɢɫɬ ɩɨ ȻɌ 
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3.5 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɋɚɫɯɨɞ ɤɨɪɦɨɜ – 3,7 ɤɝ ɧɚ ɝɨɥɨɜɭ ɢɫɯɨɞɹ ɢɡ ɪɚɰɢɨɧɚ. Ɉɛɴɟɦ ɪɚɛɨɬ ɡɚ 

ɫɭɬɤɢ ɢ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɚɥɢɱɢɹ ɩɨɝɨɥɨɜɶɹ ɢ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ. 

VМ = Q·Ч,      (3.28) 

ɝɞɟ  Q – ɪɚɫɯɨɞ ɤɨɪɦɚ ɧɚ ɨɞɧɭ ɝɨɥɨɜɭ, ɤɝ; 

Ч – ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ. 

VМ = 3,7 · 1000=3700 ɤɝ. 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Vɝ = VМ · Чɞɧ,      (3.29) 

ɝɞɟ Чɞɧ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɝɨɞɭ. 

Vɝ = 3700· 365=1350500ɤɝ = 1350,5 ɬ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɫɱёɬɨɜ ɩɨ ɮɨɪɦɭɥɟ (3.8): 

А1=5000 ɤɝ/ɱ; 

А0=6000 ɤɝ/ɱ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                  
,

ч

ɟ
ɟ W

N
Э 

                                                              (3.30) 

ɝɞɟ  NО – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Аɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɥ/ɱ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ N0=30 ɤȼɬ, N1=5 ɤȼɬ, ɧɚɯɨɞɢɦ: 

,/·005,0
6000

30
0

чɚɫɤɝɤВɬЭ
ɟ


 

,/·001,0
5000

5
1 чɚɫɤɝɤВɬЭɟ 

 
Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
Мɝɨɞч

ɟ TTW
GɆ




       (3.31) 

ɝɞɟ   G – ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɚɲɢɧɵ; 
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Ɍɫ – ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧ, ɥɟɬ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ G1=250 ɤɝ, G0=400 ɤɝ, Tɝɨɞ1,0=1350,  

Ɍɫ1,0=5, ɧɚɯɨɞɢɦ: 

,/6106,7
513506000

400
0

ɤɝɤɝɆ
ɟ





 

./5104,1
513505000

250
1

ɤɝɤɝɆ
ɟ





 

Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                      

,
ɫɥɝɨɞч

ɛ
ɟ ɌɌW

CF




                                                     (3.32) 

ɝɞɟ  ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɉɪɢɧɢɦɚɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɱɬɨ ɋɛ1=65000 ɪɭɛ., ɋɛ0=120000 ɪɭɛ., ɨɩɪɟɞɟɥɹɟɦ: 

.,/.0036,0
513506000

120000
0

ɤɝɪɭɛF
ɟ





 

./.0024,0
513505000

65000
1

ɤɝɪɭɛF
ɟ





 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

,.. АɋɋCS ɪɬɨɷɩɡ                                                (3.33) 

ɝɞɟ ɋɡ.ɩ. – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ./ɤɝ; 

ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ ɤɝ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ; 

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɪɨɞɭɤɰɢɸ, ɪɭɛ/ ɤɝ. 

,.. ɫɫɨɬɫɬɞɟчɩɡ ККККTгɋ 
                                (3.34) 

ɝɞɟ  гɱ – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ; 

Ɍɟ – ɬɪɭɞɨёɦɤɨɫɬɶ, ɱɟɥ/ ɤɝ. 
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                                                                   (3.35) 

.,/00017,0
6000

1 ɤɝчɟɥɌ
ɟ


 

.,/0002,0
5000

1 ɤɝчɟɥɌɟ 
 

,/.028,02,11,11,13,10002,0800.. ɤɝɪɭɛɋ ɩɡ 
 

,/.023,02,11,11,13,100017,0801.. ɤɝɪɭɛɋ ɩɡ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

,ɫɷɷ ЭЦɋ                                                  (3.36) 

ɝɞɟ ɐɟ – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ; (ɐɷ=2,57 ɪɭɛ./ɤȼɬ·ɱ) 

ɗɫ – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ/ɤɝ. 

,/012,0005,057,20 ɤɝɪɭɛɋɷ   

,/002,0001,057,21 ɤɝɪɭɛɋɷ   
Ɂɚɬɪɚɬɵ ɧɚ ɊɌɈ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                        
,

100
ɝɨɞч

ɪɬɨɛ
ɪɬɨ ɌW

ɇɋ
ɋ






                                       (3.37) 

ɝɞɟ ɇɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɊɌɈ, %. 

,/0036.0
13506000100

8,19120000
0

ɤɝɪɭɛɋ
ɪɬɨ






 

./0023.0
13505000100

8,1965000
1

ɤɝɪɭɛɋ
ɪɬɨ






 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                     

,
100

ɝɨɞч

ɛ

ɌW

ɚɋ
А






                                            (3.38) 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

ɉɪɢɧɢɦɚɹ ɩɨ ɧɨɪɦɚɬɢɜɚɦ, ɱɬɨ ɚ0,1=18, ɧɚɯɨɞɢɦ 
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,/.0021,0
13505000100
1865000

0 ɤɝɪɭɛА 




 

,/047,00032,00036,0012,0028,00 ɤɝɪɭɛS   
,/04,00021,00023,002,0023,01 ɤɝɪɭɛS   

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                        ,tɧɧɩɪ FESɤESɋ                               (3.39) 

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ; 

Ʉ – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɮɨɧɞɨёɦɤɨɫɬɶ. 

ɉɪɢɧɢɦɚɹ, ɱɬɨ ȿɧ=0,15 ɧɚɯɨɞɢɦ: 

,/047,00036,015,0047,00 ɤɝɪɭɛɋɩɪ   
,/04,00024,015,004,01 ɤɝɪɭɛɋɩɪ   

 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,)10( ɝɨɞTчWSSɝɨɞЭ 
                                     (3.40) 

ɝɞɟ Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɚ, ɱ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ Ɍɝɨɞ=1350 ɱ., ɧɚɯɨɞɢɦ: 

.4725013505000)04,0047,0( ɪɭɛɝɨɞЭ 
 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɤЕЭЕ
ɧɝɨɞɝɨɞ 

                    (3.41) 

ɝɞɟ ȿɧ -  ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

.390002,18315,047250 ɪɭɛЕɝɨɞ   
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

                                              
,1

ɝɨɞЭ
ɛɋ

ɨɤɌ 

                                                     (3.42) 

ɝɨɞɚɌɨɤ 4,1
47250
65000


 

,/.0032,0
13506000100
18120000

0 ɤɝɪɭɛА 




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Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                          
7,0

4,1
1

,1





ɷɮЕ

ɨɤɌɛɋ
ɝɨɞЭ

ɷɮЕ

                                            (3.43) 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. 
ɢɡɦɟɪ. 

Ȼɚɡɨɜɨɣ 
(ɢɫɯɨɞɧɨɣ) 

ɉɪɨɟɤɬɢɪɭ
ɟɦɨɣ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɗɧɟɪɝɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 
Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 
Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 
ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ 
Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɤɝ/ɱ 
ɪɭɛ/ɤɝ 
ɤȼɬ/ɤɝ 
ɤɝ/ɤɝ 
ɱ-ɱ/ɤɝ 
ɪɭɛ/ɤɝ 
ɪɭɛ/ɤɝ 
ɪɭɛ 
ɪɭɛ 
ɥɟɬ 
- 

6000 
0,0036 
0,005 
0,0000076 
0,00017 
0,047 
0,047 
- 
- 
- 

5000 
0,0024 
0,001 
0,000014 
0,0002 
0,04 
0,04 
47250 
39000 
1,4 
 
0,7 

 

  

 

 

 

 

 

 

 

 

 

 

 

№ дɨкɭм. ɉɨдɩɢɫь 
ВКР 35.03.06.179.18.ПКР.00.00.00.ПЗ 



ϱϴ 

ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə 

 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɯɚɧɢɡɚɰɢɢ ɩɨɞɝɨɬɨɜɤɢ ɢ 

ɪɚɡɞɚɱɢ ɪɚɫɫɵɩɧɵɯ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɟ ɄɊɋ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɨɞɜɟɫɧɨɝɨ 

ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ 

ɜɧɟɞɪɟɧɢɢ ɷɬɨɝɨ ɩɪɨɟɤɬɚ ɭɦɟɧɶɲɚɸɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɡɚɬɪɚɬɵ 

ɬɪɭɞɚ, ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ. 

Ɂɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɥɨ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɩɪɨɟɤɬɚ ɯɨɡɹɣɫɬɜɨ ɩɨɥɭɱɢɬ 

ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɜ ɪɚɡɦɟɪɟ 47200 ɪɭɛ.ɪɭɛɥɟɣ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 

ɫɨɫɬɚɜɢɬ 1,4 ɝɨɞɚ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɪɟɤɨɦɟɧɞɭɟɦ ɜɧɟɞɪɟɧɢɟ ɩɪɨɟɤɬɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɯɨɡɹɣɫɬɜɨ. 
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