
ɆȱɇȱɋɌȿɊɋɌȼɈ ɈɋȼȱɌɂ ȱ ɇȺɍɄɂ ɍɄɊȺȲɇɂ 

ɇȺɐȱɈɇȺɅЬɇɂɃ  ɍɇȱȼȿɊɋɂɌȿɌ ɏȺɊɑɈȼɂɏ ɌȿɏɇɈɅɈȽȱɃ 

 

ȱɧɫɬɢɬɭɬ (ɮɚɤɭɥьɬɟɬ )И_______ɇɇІɌІ ɿɦ. ɚɤɚɞ. І.ɋ. Ƚɭɥɨɝɨ__________ 

Ʉɚɮɟɞɪɚ И___ɬɟɩɥɨɟɧɟɪɝɟɬɢɤɢ ɬɚ ɯɨɥɨɞɢɥьɧɨʀ ɬɟɯɧɿɤɢ____________ 

 

 

«Ⱦɨ ɡɚɯɢɫɬɭ в ȿɄ» «Ⱦɨ ɡɚɯɢɫɬɭ ɞɨɩɭщɟɧɨ» 

Ⱦɢɪɟɤɬɨɪ ɿɧɫɬɢɬɭɬɭ(ɞɟɤɚɧ ɮɚɤɭɥьɬɟɬɭ)  Зɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ 

______           _____________________ 
       (ɩɿɞɩɢɫ)                            (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ) 

   _________   __________________  
(ɩɿɞɩɢɫ)                                              (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ) 

«___» _______________ 20__ɪ. 
 

«___» _______________ 20__ɪ. 
 

 

ɄȼȺɅȱɎȱɄȺɐȱɃɇȺ ɊɈȻɈɌȺ 

ɇȺ ɁȾɈȻɍɌɌə ɈɋȼȱɌɇЬɈȽɈ ɋɌɍɉȿɇə ȻȺɄȺɅȺȼɊȺ 

ɡɿ ɫɩɟɰɿɚɥьɧɨɫɬɿ________142 ȿɧɟɪɝɟɬɢɱɧɟ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ__________________ 
(ɤɨɞ ɬɚ ɧɚɡɜɚ ɫɩɟɰɿɚɥьɧɨɫɬɿ) 

ɨɫɜɿɬɧьɨ-ɩɪɨɮɟɫɿɣɧɨʀ ɩɪɨɝɪɚɦɢ_ ɯɨɥɨɞɢɥьɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿʀ_______________ 

______________________________________________________________________ 

ɧɚ ɬɟɦɭ:____ɉɪɨɟɤɬ ɯɨɥɨɞɢɥьɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɜɡɚɜɨɞɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 400ɬɢɫɹɱ ɞɚɥ 
ɡɚ ɪɿɤɜ ɦɿɫɬɿ Ɉɞɟɫɚ_______________________________________________________ 

 

 

ȼɢɤɨɧɚɜ: ɡɞɨɛɭɜɚɱ__4__ ɤɭɪɫɭ, ɝɪɭɩɢ_ХɆ-4-11ɫɤ_                  

__Ʌɭɤɚɲɟɜɢɱ Ȼɨɝɞɚɧ Ɇɢɯɚɣɥɨɜɢɱ____________________________  
                                                                      (ɩɪɿɡɜɢɳɟ, ɿɦ’ɹ, ɩɨ ɛɚɬьɤɨɜɿ ɩɨɜɧɿɫɬɸ)                                                   (ɩɿɞɩɢɫ) 

 

Ʉɟɪɿɜɧɢɤ __Ƚɪɢɳɟɧɤɨ Ɋɨɦɚɧ ȼɨɥɨɞɢɦɢɪɨɜɢɱ_________      ____________ 
                                       (ɩɪɿɡɜɢɳɟ , ɿɦ’ɹ ɬɚ ɩɨ ɛɚɬьɤɨɜɿ ɩɨɜɧɿɫɬɸ)               (ɩɿɞɩɢɫ) 
 

 

Ʉɨɧɫɭɥьɬɚɧɬɢ_________________       ___________ 
         (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ)   (ɩɿɞɩɢɫ) 

                       _________________        ___________ 
                 (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ)                                           (ɩɿɞɩɢɫ)        

          _________________        ___________ 
                 (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ)                                           (ɩɿɞɩɢɫ)        

Ɋɟɰɟɧɡɟɧɬ     _________________       ___________ 
(ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ)                                            (ɩɿɞɩɢɫ)                                                              

 

  Зɚɫɜɿɞɱɭɸ, ɳɨ ɜ ɰɿɣ ɤɜɚɥɿɮɿɤɚɰɿɣɧɿɣ 

ɪɨɛɨɬɿ ɧɟɦɚє ɡɚɩɨɡɢɱɟɧь ɿɡ ɩɪɚɰь 

ɿɧɲɢɯ ɚɜɬɨɪɿɜ ɛɟɡ ɜɿɞɩɨɜɿɞɧɢɯ  
ɩɨɫɢɥɚɧь.  

  Зɞɨɛɭɜɚɱ____________________ 
                                                      (ɩɿɞɩɢɫ) 
 

Ʉɢʀɜ - 2021ɪ. 



ɇȺɐІɈɇȺɅЬɇɂɃ ɍɇІȼȿɊɋɂɌȿɌ ɏȺɊɑɈȼɂɏ ɌȿɏɇɈɅɈȽІɃ 
 

Іɧɫɬɢɬɭɬ (ɮɚɤɭɥьɬɟɬ) _ɇɇІɌІ ɿɦ. ɚɤɚɞ. І.ɋ. Ƚɭɥɨɝɨ________________________ 

Ʉɚɮɟɞɪɚ ИИɬɟɩɥɨɟɧɟɪɝɟɬɢɤɢ ɬɚ ɯɨɥɨɞɢɥьɧɨʀ ɬɟɯɧɿɤɢ______________________ 

Ɉɫɜɿɬɧɿɣ ɫɬɭɩɿɧь_______ɛɚɤɚɥɚɜɪ_____________________________________ 

ɋɩɟɰɿɚɥьɧɿɫɬьИИИИИИ142 ȿɧɟɪɝɟɬɢɱɧɟ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧя_______________ 
                                                                                                                               (ɤɨɞ ɿ ɧɚɡɜɚ)                                              

Ɉɫɜɿɬɧьɨ-ɩɪɨɮɟɫɿɣɧɚ ɩɪɨɝɪɚɦɚ __ɏɨɥɨɞɢɥьɧɚ ɬɟɯɧɿɤɚ ɬɚɬɟɯɧɨɥɨɝɿʀ_____ 
                                                       (ɧɚɡɜɚ) 

  

ɁȺɌȼȿɊȾɀɍɘ 
  Ɂɚɜɿɞɭɜɚɱ 

ɤɚɮɟɞɪɢ_______ɌȿɏɌ______________ 
 

  ________________________________ 
 “08”____________ 04__________2021_ɪɨɤɭ 

 
 

Ɂ  Ⱥ  ȼ  Ⱦ  Ⱥ  ɇ  ɇ  ə 

 

ɇȺ ɄȼȺɅІɎІɄȺɐІɃɇɍ ɊɈȻɈɌɍ ɁȾɈȻɍȼȺɑȺ 
 

_________________Ʌɭɤɚɲɟɜɢɱ Ȼɪɝɞɚɧ Ɇɢɯɚɣɥɨɜɢɱ            ________________ 
;п̬̞̚в̛ще, ̞̥’́,  по ̍̌тьков̞Ϳ 

ϭ. Те̥̌ ̬о̍от̛ ____ П̬оект холод̛ль̦о̟ у̭т̦̌овк̛ пв̌̚воду 
п̬одукт̛в̦̞̭т̀ 4ϬϬт̛̭́ч д̌л ̌̚ ̬̞кв ̥̞̭т̞ Оде̭̌________________________________ 

__________________________________________________________________ 

ɤɟɪɿɜɧɢɤ ɪɨɛɨɬɢ___ɚɫɢɫɬɟɧɬ Ƚɪɢɳɟɧɤɨ Ɋɨɦɚɧ ȼɨɥɨɞɢɦɢɪɨɜɢɱ____________, 
                                                                                ( ɩɪɿɡɜɢɳɟ, ɿɦ’ɹ, ɩɨ ɛɚɬьɤɨɜɿ, ɧɚɭɤɨɜɢɣ ɫɬɭɩɿɧь, ɜɱɟɧɟ ɡɜɚɧɧɹ) 
ɡɚɬɜɟɪɞɠɟɧɿ ɧɚɤɚɡɨɦ ɡɚɤɥɚɞɭ ɜɢɳɨʀ ɨɫɜɿɬɢ ɜɿɞ “30”И03____2021ɪɨɤɭ №227-ɤɫ 

2. ɋɬɪɨɤ ɩɨɞɚɧɧɹ ɡɞɨɛɭɜɚɱɟɦ ɪɨɛɨɬɢ___________________________________ 

3. ȼɢɯɿɞɧɿ ɞɚɧɿ ɞɨ ɪɨɛɨɬɢ ИИИИИИИИ____________________________________ 

ɏɨɥɨɞɨɚɝɟɧɬИ_R 404ɚ____________________________________________ 

Ɍɢɩ ɩɪɨɞɭɤɬɭ__ɉɢɜɨ «Ɍɟɦɧɟ», «ɀɢɜɟ», «ɋɜɿɬɥɟ»________________________ 

Іɡɨɥɹɰɿɣɧɢɣ ɦɚɬɟɪɿɚɥИɉɋȻ-ɋ_________________________________________ 

__________________________________________________________________

4. Ɂɦɿɫɬ ɩɨɹɫɧɸɜɚɥьɧɨʀ ɡɚɩɢɫɤɢ (ɩɟɪɟɥɿɤ ɩɢɬɚɧь, ɹɤɿ ɩɨɬɪɿɛɧɨ ɪɨɡɪɨɛɢɬɢ)ИИ__ 

1). Ɍɟɯɧɨɥɨɝ. ɫɯɟɦɚ ɨɛɪɨɛɥɟɧɧɹ ɩɪɨɞɭɤɰɿʀ.ИИИИИИИИИИИИИИИИИ_____________ 

2). Ɋɨɡɪɚɯɭɧɨɤ ɯɨɥɨɞɢɥьɧɨʀ ɱɚɫɬɢɧɢ ɩɪɨɟɤɬɭИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

3). Ɍɟɯɧɿɤɨ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

4). Ɉɯɨɪɨɧɚ ɩɪɚɰɿ___________________________________________________ 

__________________________________________________________________ 

5. ɉɟɪɟɥɿɤ ɝɪɚɮɿɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ  
1. ɉɥɚɧ ɬɚ ɪɨɡɪɿɡ ɛɭɞɿɜɥɿ ɯɨɥɨɞɢɥьɧɢɤɚ_________________________________ 

2. ɋɯɟɦɚ ɯɨɥɨɞɢɥьɧɨʀ ɭɫɬɚɧɨɜɤɢ_______________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 



6. Ʉɨɧɫɭɥьɬɚɧɬɢ ɪɨɡɞɿɥɿɜ ɪɨɛɨɬɢ 

Ɋɨɡɞɿɥ 
ɉɪɿɡɜɢɳɟ, ɿɧɿɰɿɚɥɢ ɬɚ ɩɨɫɚɞɚ 

ɤɨɧɫɭɥьɬɚɧɬɚ 

ɉɿɞɩɢɫ, ɞɚɬɚ 

ɡɚɜɞɚɧɧɹ ɜɢɞɚɜ ɡɚɜɞɚɧɧɹ 

ɩɪɢɣɧɹɜ 

    

    

    

    

    

    

    

    

    

    

    

 

7. Ⱦɚɬɚ ɜɢɞɚɱɿ ɡɚɜɞɚɧɧɹИИИИ______08 ɤɜɿɬɧɹ 2021ɪ.______________________ 
 

ɄȺɅȿɇȾȺɊɇɂɃ ɉɅȺɇ 

 
№
Ɂ

№ 

ɇɚɡɜɚ ɟɬɚɩɿɜ ɜɢɤɨɧɚɧɧɹ 

ɤɜɚɥɿɮɿɤɚɰɿɣɧɨʀ ɪɨɛɨɬɢ 

ɋɬɪɨɤ  ɜɢɤɨɧɚɧɧɹ 

ɟɬɚɩɿɜ  ɪɨɛɨɬɢ 
ɉɪɢɦɿɬɤɚ 

1 

Ɉɬɪɢɦɚɧɧɹ ɡɚɜɞɚɧɧɹ ɧɚ ɞɢɩɥɨɦɧɢɣ ɩɪɨɟɤɬ 
 ɜɢɤɨɧɚɧɨ 

2 

ȼɢɤɨɧɚɧɧɹ ɯɨɥɨɞɢɥьɧɨʀ ɱɚɫɬɢɧɢ Ⱦɉ 
 ɜɢɤɨɧɚɧɨ 

3 

ȼɢɛɿɪ ɨɛɥɚɞɧɧɹ ɯɨɥɨɞɢɥьɧɨʀ(ɢɯ) ɭɫɬɚɧɨɜɨɤ 
 ɜɢɤɨɧɚɧɨ 

4 

Ɉɮɨɪɦɥɟɧɧɹ ɤɪɟɫɥɟɧь ɬɚ ɉɁ 
 ɜɢɤɨɧɚɧɨ 

5 

Ɂɞɚɱɚ ɝɨɬɨɜɨʀ ɪɨɛɨɬɢ 
 ɜɢɤɨɧɚɧɨ 

   

   

   

   

   

   

   

   

   

 
Ɂɞɨɛɭɜɚɱ            _______________                  ______Ʌɭɤɚɲɟɜɢɱ Ȼ.Ɇ._________ 

                                      (ɩɿɞɩɢɫ)                                                             (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ) 

Ʉɟɪɿɜɧɢɤ ɪɨɛɨɬɢ   _____________                    ____Ƚɪɢɳɟɧɤɨ Ɋ.ȼ.____________ 

                                                           ( ɩɿɞɩɢɫ )                                                    (ɩɪɿɡɜɢɳɟ ɬɚ ɿɧɿɰɿɚɥɢ) 



 

 
 
 
 
 
 
 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘș 

4 

мм.БǱǷ нро.мм8.ммс.ǶǮ 
 

 ǷȇȎȗȇȈ. 

 Ʌɭɤаɲɟɜɢɱ Ȼ.Ɇ 

 ǶȗȕȉȌȗ. Ƚɪɢɳɟɧɤɨ Ɋ.ȼ 

  
 Ǵ. ǱȕȔșȗ. Петреɧкɨ В.П 

 Ǻșȉ.  

 
ɉɪɨɟɤɬ ɯɨɥɨɞɢɥьɧɨʀ ɭɫɬаɧɨɜɤɢ 
ɩɜɡаɜɨɞɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 
400ɬɢɫɹɱ ɞаɥ ɡа ɪɿɤɜ ɦɿɫɬɿ Ɉɞɟɫа 

ǲȏș. ǲȏȘșȕȉ 

 

ǴǺХǹ Хǳ-4-ннȘк 

Ⱥɧɨɬɚɰія 

ȼ ɫɜɨɣɨɦɭ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɿ ɹ ɪɨɡɪɚɯɨɜɭɸ ɯɨɥɨɞɢɥɶɧɭ ɭɫɬɚɧɨɜɤɭ 

ɜ ɦɿɫɬɿ Ɉɞɟɫɚ. 

Ȼɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɯɨɥɨɞɢɥɶɧɭ ɫɯɟɦɭ , ɬɚ ɩɿɞɿɛɪɚɧɨ ɧɟɨɛɯɿɞɧɟ 

ɨɛɥɚɞɧɚɧɧɹ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ , ɬɚɤɨɠ ɫɩɪɨɟɤɬɨɜɚɧɚ ɯɨɥɨɞɢɥɶɧɟ 

ɩɪɢɦɿɳɟɧɧɹ. Ɉɫɧɨɜɧɨɸ ɰɿɥɥɸ ɞɚɧɨɝɨ ɩɪɨɟɤɬɭ – ɰɟ ɞɨɫɹɝɧɟɧɧɹ 

ɨɬɪɢɦɚɧɧɹ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɿɧɿɦɚɥɶɧɿ ɤɚɩɿɬɚɥɶɧɿ ɬɚ 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɡɚɬɪɚɬɢ. ɇɚɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɤɢ ɫɩɨɠɢɜɚɧɧɹ ɯɨɥɨɞɭ ɩɿɞ 

ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɚ ɩɢɜɚ, ɞɟɬɚɥɶɧɿ ɪɨɡɪɚɯɭɧɤɢ ɤɨɧɞɟɧɫɚɰɿɣɧɨʀ ɭɫɬɚɧɨɜɤɢ 

ɬɚ ɜɢɩɚɪɧɢɤɿɜ, ɨɫɧɨɜɧɨɝɨ ɬɚ ɞɨɩɨɦɿɠɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɯɨɥɨɞɢɥɶɧɨʀ 

ɭɫɬɚɧɨɜɤɢ. 

ɉɿɞ ɱɚɫ ɪɨɛɨɬɢ ɹ ɜɪɚɯɨɜɭɜɚɜ ɫɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ 

ɪɿɲɟɧɶ ɫɯɟɦ ɨɯɨɥɨɞɠɟɧɧɹ ɬɚ ɭɫɬɚɧɨɜɨɤ. 

ɉɿɞ ɱɚɫ ɪɨɡɪɚɯɭɧɤɭ ɩɪɨɟɤɬɭ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɪɹɞ ɉɁ, ɬɚɤɨɝɨ, ɹɤ  

“Microsoft word” ɞɥɹ ɜɜɨɞɭ ɬɟɤɫɬɭ ɬɚ ”MathCad” ɞɥɹ ɛɱɢɫɥɟɧɧɹ 

ɮɨɪɦɭɥ, ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɤɪɟɫɥɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜ ”ɄɈɆɉȺɋ 3Ⱦ”. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ:Ɏɪɟɨɧ, R404a, ɩɢɜɡɚɜɨɞ, ɉɋȻ-ɋ, ɰɟɧɬɪɚɥɿɡɨɜɚɧɚ 

ɫɯɟɦɚ, ɐɄɌ, ɐɄȺ. 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

Ɂɦіɫɬ 

ȼɫɬɭɩ                                                                                          ɋɬɨɪɿɧɤɚ 

1. Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ  

2. Ɋɨɡɪɚɯɭɧɨɤ ɬɚ ɩɿɞɛɿɪ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ _____________ 

3. ȼɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɪɨɡɦɿɪɿɜ ɬɚ ɩɥɚɧɭɜɚɧɧɹ ɩɪɢɦɿɳɟɧɧɶ ______ 

4. Ɋɨɡɪɚɯɭɧɨɤ ɤɨɧɫɬɪɭɤɰɿɣ ɬɚ ɬɨɜɳɢɧ ɿɡɨɥɹɰɿɣ ɫɬɿɧ ____________ 

5. Ɋɨɡɪɚɯɭɧɨɤ ɬɟɩɥɨɧɚɞɯɨɞɠɟɧɶ ɞɨ ɨɯɨɥɨɞɠɭɜɚɧɢɯ ɩɪɢɦɿɳɟɧɶ ___ 

6. ȼɢɛɿɪ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɪɟɠɢɦɭ ɬɚ ɩɿɞɛɿɪ ɤɨɦɩɪɟɫɨɪɿɜ И_________ 

7. Ɋɨɡɪɚɯɭɧɨɤ ɬɚ ɩɿɞɛɿɪ ɬɟɩɥɨɨɛɦɿɧɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ____________ 

8. ɉɿɞɛɿɪ ɞɨɩɨɦɿɠɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ___________________________ 

9. ȼɢɡɧɚɱɟɧɧɹ ɞɿɚɦɟɬɪɿɜ ɬɪɭɛɨɩɪɨɜɨɞɿɜ _______________________ 

10. ȼɢɡɧɚɱɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɬɪɚɬ ɭ ɬɪɭɛɨɩɪɨɜɨɞɚɯ______________  

11. ɉɿɞɛɿɪ ɧɚɫɨɫɿɜ___________________________________________  

12. ȿɤɨɧɨɦɿɤɚИИИИИИИИИИИИИИИИ ______________________________ 

13. Ɉɯɨɪɨɧɚ ɩɪɚɰɿ И__________________________________________ 

14. ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ __________________________ 
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ȼɫɬɭɩ 

Ɉɫɤɿɥɶɤɢ ɍɤɪɚʀɧɫɶɤɢɣ ɪɢɧɨɤ ɩɢɜɚ – ɰɟ ɨɞɢɧ ɡ ɪɨɡɜɢɧɟɧɢɯ ɝɚɥɭɡɟɣ , ɬɚ 

ɜɢɫɨɤɢɦ ɟɤɫɩɨɪɬɧɢɦ ɩɨɬɟɧɰɿɚɥɨɦ, ɞɨɰɿɥɶɧɨ ɛɭɥɨ ɛ ɪɨɡɬɚɲɭɜɚɬɢ ɜ Ɉɞɟɫɿ 

ɡ ɜɢɯɨɞɨɦ ɜ ɩɨɪɬ, ɬɚ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɡɛɭɬɭ ɜ ɫɚɦɨɦɭ ɦɿɫɬɿ ɨɫɨɛɥɢɜɨ ɜ 

ɥɿɬɧɿɣ ɫɟɡɨɧ, ɯɨɱ ɤɚɪɚɧɬɢɧ ɞɭɠɟ ɫɢɥɶɧɨ “ɜɞɚɪɢɜ” ɩɨ ɪɿɡɧɢɦ ɡɚɤɥɚɞɚɦ ɡ 

ɪɨɡɥɢɜɨɦ ɩɢɜɚ ɬɚ ɤɿɥɶɤɿɫɬɶ ɬɭɪɢɫɬɿɜ ɡɧɚɱɧɨ ɡɦɟɧɲɢɥɚɫɹ. 

Ɍɚɤɨɠ ɯɨɬɿɜ ɛɢ ɡɚɡɧɚɱɢɬɢ ɡɧɚɱɢɦɿɫɬɶ ɬɚɤɨɝɨ ɜɟɥɢɤɨɝɨ ɡɚɜɨɞɭ ɞɥɹ 

ɤɪɚʀɧɢ ɬɚ ɧɚɫɟɥɟɧɧɹ, ɛɭɞɭɸɱɢ ɬɚɤɢɣ ɡɚɜɨɞ ɦɢ ɡɚɛɟɡɩɟɱɢɦ ɜɟɥɢɤɭ 

ɤɿɥɶɤɿɫɬɶ ɥɸɞɟɣ ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɹɦ , ɚɞɠɟ ɜ ɪɟɡɭɥɶɬɚɬɿ ɦɢ ɧɟ 

ɨɛɿɣɞɟɦɨɫɹ ɛɟɡ ɩɪɚɰɿɜɧɢɤɿɜ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɫɬɿ , ɹɤɿ ɛɭɞɭɬɶ 

ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɚɲ ɡɚɜɨɞ ɨɛɥɚɞɧɚɧɧɹɦ ɬɚ ɩɢɜɨɜɚɪɧɢɦ ɹɱɦɿɧɟɦ ɡ 

ɫɨɥɨɞɨɦ, ɩɨɬɿɦ ɞɥɹ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɩɢɜɚ, ɡɚɜɨɞ ɡɚɛɟɡɩɟɱɢɬɶ 

ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɹɦ ɥɨɝɿɫɬɿɜ. 

ɉɪɢ ɩɪɟɤɬɭɜɚɧɧɿ ɫɥɿɞ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɬɚɤɢɯ ɡɚɞɚɱ: 

- ȼɢɛɿɪ ɫɯɟɦɢ ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɰɟɫɭ 

- ȼɢɡɧɚɱɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ  

- ȼɢɡɧɚɱɟɧɧɹ ɪɨɡɦɿɪɿɜ ɬɚ ɩɥɚɧɭɜɚɧɧɹ ɪɢɦɿɳɟɧɶ 

- Ɉɛɝɪɭɧɬɨɜɚɧɢɣ ɜɢɛɿɪ ɫɢɫɬɟɦɢ ɨɯɨɥɨɞɠɟɧɧɹ  

- ȼɢɛɿɪ ɏȺ ɬɚ ɯɨɥɨɞɨɧɨɫɿɹ ɡɝɿɞɧɨ ɞɨ ɧɚɜɤɨɥɢɲɧɿɯ ɭɦɨɜ 

- ȼɢɛɿɪ ɫɭɱɚɫɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 

ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɫɥɿɞ ɨɬɪɢɦɭɜɚɬɢɫɹ ɫɭɱɚɫɧɢɯ ɧɚɭɤɨɜɢɯ ɩɨɥɨɠɟɧɶ ɩɨ 

ɡɚɨɳɚɞɠɟɧɧɸ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ ɜɢɪɨɛɿɬɤɭ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ , 

ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɜɨɞɢ ɬɚ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɨɹɤɿɫɧɨɸ ɩɪɨɞɭɤɰɿєɸ 

 

   əɤ ɿɧɠɟɧɟɪɚ ɦɨɹ ɡɚɞɚɱɚ – ɰɟ ɜɢɡɧɚɱɢɬɢ ɦɿɫɰɟɜɿ ɭɦɨɜɢ ɬɚ 

ɨɬɪɢɦɚɬɢ ɧɟɨɛɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɬɟɯɧɿɱɧɨɝɨ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɬɚ ɞɨɰɿɥɶɧɨɫɬɿ 

ɜ ɩɥɚɧɿ ɟɤɨɧɨɦɿɤɢ ɩɪɟɤɬɭɜɚɧɧɹ ɿ ɛɭɞɿɜɧɢɰɬɜɚ 
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əɤ ɹ ɜɠɟ ɡɚɡɧɚɱɢɜ ɜɢɳɟ ɯɨɥɨɞɢɥɶɧɭ ɭɫɬɚɧɨɜɤɭ ɩɢɜɡɚɜɨɞɭ ɦɢ 

ɪɨɡɬɚɲɭɚɥɢ ɜ ɦ. Ɉɞɟɫɚ, ɳɨ ɜɿɞɤɪɢє ɹɤ ɧɚɡɟɦɧɢɣ ɟɤɫɩɨɪɬ , ɬɚɤ ɿ ɜɨɞɧɢɣ ɜ 

ɬɚɤɿ ɤɪɚʀɧɢ, ɹɤ Ɍɭɪɟɱɱɢɧɚ, Ⱥɪɦɟɧɿɹ, Ƚɪɟɰɿɹ, ɬɨɳɨ.            
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1.ɌȿɏɇɈɅɈȽȱə ȼɂɊɈȻɇɂɐɌȼȺ ɉɂȼȺ 

ɉɟɪɲ ɡɚ ɜɫɟ ɧɚɦ ɫɥɿɞ ɪɨɡɿɛɪɚɬɢɫɹ ɳɨ ɬɚɤɟ ɩɢɜɨ. 

ɉɢɜɨ — ɧɚɫɢɱɟɧɢɣ ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ ɩɿɧɢɫɬɢɣ ɚɥɤɨɝɨɥɶɧɢɣ ɧɚɩɿɣ ɿɡ 

ɜɦɿɫɬɨɦ ɫɩɢɪɬɭ ɟɬɢɥɨɜɨɝɨ ɜɿɞ 0,5 ɜɿɞɫɨɬɤɚ ɨɛ’єɦɧɢɯ ɨɞɢɧɢɰɶ, 

ɨɬɪɢɦɚɧɢɣ ɩɿɞ ɱɚɫ ɛɪɨɞɿɧɧɹ ɨɯɦɟɥɟɧɨɝɨ ɫɭɫɥɚ ɩɢɜɧɢɦɢ ɞɪɿɠɞɠɚɦɢ. 

ɉɢɜɨ ɝɨɬɭєɬɶɫɹ ɜ ɞɟɤɿɥɶɤɚ ɟɬɚɩɿɜ, ɹɤɿ ɦɢ ɪɨɡɝɥɹɧɟɦɨ ɧɢɠɱɟ 

1. ɉɿɞɝɨɬɨɜɤɚ ɫɨɥɨɞɭ (ɋɨɥɨɞ ɩɪɜɿɸɸɬɶ ɬɚ 

ɩɨɞɪɿɛɧɸɸɬɶ) 

2. Ɂɚɬɢɪɚɧɧɹ ɫɭɫɥɚ (ɉɨɞɪɿɛɧɟɧɢɣ ɫɨɥɨɞ ɡɦɿɲɭєɬɶɫɹ ɡ 

ɜɨɞɨɸ. ɉɪɢ ɡɚɬɢɪɚɧɧɿ ɤɪɨɯɦɚɥɶ ɭ ɡɟɪɧɚɯ ɪɨɡɳɟɩɥɸєɬɶɫɹ ɜ ɰɭɤɪɭ 

ɦɚɥɶɬɨɡɭ ɿ ɪɨɡɱɢɧɧɿ ɪɟɱɨɜɢɧɢ ɞɟɤɫɬɪɢɧɢ. ɋɭɫɥɨ ɩɪɢ ɰɶɨɦɭ 

ɧɚɛɭɜɚє ɫɨɥɨɞɤɭɜɚɬɨɝɨ ɫɦɚɤɭ. Ɂɚɬɨɪ — ɫɭɦɿɲ ɩɨɞɪɿɛɧɟɧɢɯ 

ɡɟɪɧɨɩɪɨɞɭɤɬɿɜ, ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɡɚɬɢɪɚɧɧɹ, ɡ ɜɨɞɨɸ.) 

3. Ɏɿɥɶɬɪɚɰɿɹ ɡɚɬɨɪɭ (Ɂɚɬɨɪ ɩɟɪɟɤɚɱɭєɬɶɫɹ ɭ ɱɚɧ, ɞɟ 

ɜɿɧ ɞɿɥɢɬɶɫɹ ɧɚ ɧɟɨɯɦɟɥɟɧɟ ɫɭɫɥɨ ɿ ɞɪɨɛɢɧɭ) 

4. Ʉɢɩ’ɹɬɿɧɧɹ ɫɭɫɥɚ (ɋɭɫɥɨ ɡ ɞɨɞɚɜɚɧɧɹɦ ɯɦɟɥɸ ɬɚ 

ɿɧɲɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ ɜɚɪɹɬɶ 1-2 ɝɨɞɢɧɢ ɉɿɞ ɱɚɫ ɤɢɩ'ɹɬɿɧɧɹ ɯɦɿɥɶ 

ɪɨɡɱɢɧɹєɬɶɫɹ, ɛɿɥɤɨɜɿ ɪɟɱɨɜɢɧɢ ɤɨɚɝɭɥɸɸɬɶ ɬɚ ɜɢɩɚɞɚɸɬɶ ɜ 

ɨɫɚɞ. Ʉɪɿɦ ɬɨɝɨ, ɜɢɩɚɪɨɜɭɸɬɶɫɹ ɪɿɡɧɿ ɚɪɨɦɚɬɢɱɧɿ ɤɨɦɩɨɧɟɧɬɢ, 

ɳɨ ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɦɚɤ ɩɢɜɚ.) 

5. Ɉɫɜɿɬɥɟɧɧɹ ɫɭɫɥɚ (ɋɭɫɥɨ ɩɟɪɟɤɚɱɭɸɬɶ ɭ ɝɿɞɪɨɰɢɤɥɨɧ 

(ȼɿɪɩɭɥ) ɞɥɹ ɜɿɞɞɿɥɟɧɧɹ ɧɟɪɨɡɱɢɧɧɢɯ ɡɚɥɢɲɤɿɜ ɹɱɦɟɧɸ ɿ ɯɦɟɥɸ. ɐɿ 

ɱɚɫɬɢɧɤɢ, ɩɿɞ ɞɿєɸ ɜɿɞɰɟɧɬɪɨɜɨʀ ɫɢɥɢ, ɡɛɢɪɚɸɬɶɫɹ ɩɨ ɪɚɞɿɭɫɭ 

ɝɿɞɪɨɰɢɤɥɨɧɚ. ɉɿɫɥɹ 20-30 ɯɜɢɥɢɧ ɜɿɞɫɬɨɸɜɚɧɧɹ ɫɭɫɥɨ ɜɿɞɞɿɥɹɸɬɶ 

ɜɿɞ ɧɟɪɨɡɱɢɧɧɨɝɨ ɡɚɥɢɲɤɭ — ɛɪɭɯɭ.) 

6. Ɉɯɨɥɨɞɠɟɧɧɹ ɬɚ ɚɟɪɚɰɿɹ ɫɭɫɥɚ (ɫɭɫɥɨ ɩɟɪɟɤɚɱɭєɬɶɫɹ 

ɜ ɛɪɨɞɢɥɶɧɢɣ ɬɚɧɤ. ɉɪɨɬɹɝɨɦ ɩɟɪɟɤɚɱɭɜɚɧɧɹ ɜɨɧɨ 

ɨɯɨɥɨɞɠɭєɬɶɫɹ ɿ ɧɚɫɢɱɭєɬɶɫɹ ɤɢɫɧɟɦ, ɧɟɨɛɯɿɞɧɢɦ ɞɥɹ 

ɯɚɪɱɭɜɚɧɧɹ ɞɪɿɠɞɠɿɜ.) 
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7. Ȼɪɨɞɿɧɧɹ (ȼ ɨɬɪɢɦɚɧɢɣ ɪɨɡɱɢɧ ɞɨɞɚɸɬɶɫɹ ɩɢɜɧɿ 

ɞɪɿɠɞɠɿ, ɿ ɜɿɧ ɡɛɪɨɞɠɭєɬɶɫɹ ɩɪɢ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɤɿɥɶɤɚ 

ɬɢɠɧɿɜ. ɉɿɫɥɹ ɞɨɛɪɨɠɭɜɚɧɧɹ ɜɢɯɨɞɢɬɶ ɠɢɜɟ ɩɢɜɨ. ɀɢɜɟ, ɬɨɦɭ 

ɳɨ ɜɨɧɨ ɧɚɫɢɱɟɧɟ ɩɢɜɧɢɦɢ ɞɪɿɠɞɠɚɦɢ (ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ), 

ɤɨɪɢɫɧɢɦɢ ɦɿɤɪɨ-ɬɚ ɦɚɤɪɨɟɥɟɦɟɧɬɚɦɢ, ɜ ɧɿɣ ɞɭɠɟ ɜɢɫɨɤɢɣ 

ɜɦɿɫɬ ɜɿɬɚɦɿɧɭ ɊɊ. ɑɟɪɟɡ ɰɟ ɠɢɜɟ ɩɢɜɨ ɡɚɜɠɞɢ ɦɚє ɨɫɚɞ ɧɚ ɞɧɿ.) 

8. Ⱦɨɡɪɿɜɚɧɧɹ 

9. Ɏɿɥɶɬɪɚɰɿɹ (ɉɢɜɨ ɮɿɥɶɬɪɭєɬɶɫɹ ɜɿɞ ɡɚɥɢɲɤɿɜ 

ɞɪɿɠɞɠɿɜ. Ɏɿɥɶɬɪɨɜɚɧɟ ɩɢɜɨ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɬɢɦ, ɳɨ ɜɨɧɨ ɛɿɥɶɲ 

ɫɬɚɛɿɥɶɧɟ, ɿ ɦɨɠɟ ɡɛɟɪɿɝɚɬɢɫɹ ɞɨ 2-ɯ ɬɢɠɧɿɜ. ȱɧɤɨɥɢ, ɰɟɣ ɤɪɨɤ 

ɩɪɨɩɭɫɤɚєɬɶɫɹ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɬɚɤɟ ɩɢɜɨ ɧɚɡɢɜɚɸɬɶ 

«ɇɟɮɿɥɶɬɪɨɜɚɧɢɦ».) 

10. ɉɚɫɬɟɪɢɡɚɰɿɹ (ɞɟɹɤɿ ɫɨɪɬɢ ɩɢɜɚ ɩɿɞɞɚɸɬɶɫɹ 

ɩɚɫɬɟɪɢɡɚɰɿʀ — ɧɚɝɪɿɜɚɧɧɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ 68-72 °C, ɞɥɹ 

ɡɛɿɥɶɲɟɧɧɹ ɬɟɪɦɿɧɭ ɡɛɟɪɿɝɚɧɧɹ. Ɍɚɤɟ ɩɢɜɨ ɡɛɟɪɿɝɚєɬɶɫɹ ɞɨ 6-ɬɢ 

ɦɿɫɹɰɿɜ.) 

Ⱦɟɹɤɿ ɡ ɟɬɚɩɿɜ ɩɪɨɩɨɧɭɸ ɪɨɡɝɥɹɧɭɬɢ ɨɤɪɟɦɨ. 

Ɂɚɬɢɪɚɧɧя ɫɨɥɨɞɭ — ɨɫɨɛɥɢɜɚ ɧɚɭɤɚ, ɞɥɹ ɤɨɠɧɨɝɨ ɫɨɪɬɭ 

ɩɢɜɚ ɜɨɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɡɿ ɫɜɨʀɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɧɸɚɧɫɚɦɢ. 

ɋɩɨɱɚɬɤɭ ɫɨɥɨɞ ɩɟɪɟɦɟɥɸɸɬɶ ɧɚ ɦɥɢɧɿ. Ɇɟɥɟɧɢɣ ɫɨɥɨɞ ɧɟ 

ɩɨɜɢɧɟɧ ɛɭɬɢ ɨɞɧɨɪɿɞɧɢɦ, ɚ ɫɤɥɚɞɚɬɢɫɹ ɹɤ ɿɡ ɞɪɿɛɧɢɯ, ɬɚɤ ɿ ɡ 

ɝɪɭɛɢɯ ɤɪɭɩɢɧɨɤ, ɚ ɬɚɤɨɠ ɡ ɬɨɧɤɨɝɨ ɛɨɪɨɲɧɚ, ɩɪɢɱɨɦɭ ɡɟɪɧɨɜɿ 

ɨɫɬɿ ɩɨɜɢɧɧɿ ɡɚɥɢɲɚɬɢɫɹ ɦɚɣɠɟ ɧɟɞɨɬɨɪɤɚɧɢɦɢ. Ɋɿɡɧɿ ɫɨɪɬɢ 

ɩɢɜɚ ɜɢɦɚɝɚɸɬɶ ɪɿɡɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɪɿɛɧɢɯ ɿ ɜɟɥɢɤɢɯ 

ɱɚɫɬɢɧɨɤ ɜ ɩɨɞɪɿɛɧɟɧɨɦɭ ɫɨɥɨɞɿ.  ɉɨɞɪɿɛɧɟɧɢɣ ɫɨɥɨɞ ɿ ɜɨɞɭ 

ɡɦɿɲɭɸɬɶ ɭ ɡɚɬɢɪɨɱɧɨɦɭ ɱɚɧɿ, ɩɪɢ ɰɶɨɦɭ ɜɿɞɧɨɜɥɸєɬɶɫɹ 

ɞɿɹɥɶɧɿɫɬɶ ɮɟɪɦɟɧɬɿɜ, ɹɤɚ ɡɭɩɢɧɢɥɚɫɶ ɩɿɫɥɹ ɫɭɲɿɧɧɹ ɫɨɥɨɞɭ. 

Ɉɠɢɥɿ ɮɟɪɦɟɧɬɢ ɩɨɱɢɧɚɸɬɶ ɩɟɪɟɬɜɨɪɸɜɚɬɢ ɤɪɨɯɦɚɥɶ, ɡ ɹɤɨɝɨ 

ɧɚ 70 % ɫɤɥɚɞɚєɬɶɫɹ ɡɟɪɧɨ, ɜ ɫɨɥɨɞɨɜɢɣ ɰɭɤɨɪ. ɓɨɛ ɩɪɢɫɤɨɪɢɬɢ 

ɩɪɨɰɟɫ ɮɟɪɦɟɧɬɚɰɿʀ, ɫɨɥɨɞɨɜɭ ɤɚɲɭ (ɡɚɬɨɪ) ɩɨɫɬɭɩɨɜɨ 
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ɧɚɝɪɿɜɚɸɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ ɨɰɭɤɪɸɜɚɧɧɹ — 76 °C. ɍ 

ɪɟɡɭɥɶɬɚɬɿ ɦɚɣɠɟ ɜɟɫɶ ɤɪɨɯɦɚɥɶ ɪɨɡɳɟɩɥɸєɬɶɫɹ ɧɚ ɰɭɤɨɪ ɬɚ 

ɞɟɤɫɬɪɢɧɢ, ɹɤɿ ɜ ɩɪɨɰɟɫɿ ɡɚɬɢɪɚɧɧɹ ɪɨɡɱɢɧɹɸɬɶɫɹ ɭ ɜɨɞɿ.  Ɇɚɫɚ 

ɳɨ ɭɬɜɨɪɢɥɚɫɹ, ɩɟɪɟɤɚɱɭєɬɶɫɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɭ ɜɟɥɢɤɟ ɫɢɬɨ, ɹɤɟ 

ɩɨɤɢ ɡɚɥɢɲɚєɬɶɫɹ ɡɚɤɪɢɬɢɦ ɡɧɢɡɭ. Ɂɚɬɟɪɬɢɣ ɫɨɥɨɞ ɡɚɥɢɲɚɸɬɶ 

ɬɭɬ ɧɚ ɞɟɹɤɢɣ ɱɚɫ, ɳɨɛ ɧɚ ɞɧɨ ɨɫɿɥɢ ɧɟɪɨɡɱɢɧɧɿ ɱɚɫɬɢɧɤɢ, ɹɤɿ 

ɧɚɡɢɜɚɸɬɶ ɞɪɨɛɢɧɨɸ. Ɂɚɜɞɹɤɢ ɧɟɞɨɬɨɪɤɚɧɢɦ ɨɫɬɹɦ ɞɪɨɛɢɧɚ ɧɟ 

ɡɥɢɩɚєɬɶɫɹ, ɜɢɫɬɭɩɚɸɱɢ ɞɨɞɚɬɤɨɜɢɦ ɫɢɬɨɦ. Ʉɨɥɢ ɫɢɬɨ 

ɜɿɞɤɪɢɜɚɸɬɶ, ɤɪɿɡɶ ɧɶɨɝɨ ɿ ɞɪɨɛɢɧɭ ɩɪɨɫɨɱɭєɬɶɫɹ ɩɪɨɡɨɪɟ ɫɜɿɬɥɟ 

ɫɭɫɥɨ, ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɪɨɡɱɢɧ ɰɭɤɪɢɫɬɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɩɟɪɟɣɲɥɢ ɜ 

ɧɶɨɝɨ ɿɡ ɫɨɥɨɞɭ. 

Ʉɢɩ’яɬіɧɧя ɫɭɫɥɚ 

ɍ ɜɚɪɨɱɧɨɦɭ ɤɨɬɥɿ ɫɭɫɥɨ ɧɚɝɪɿɜɚɸɬɶ ɿ ɞɨɜɨɞɹɬɶ ɞɨ ɤɢɩɿɧɧɹ. 

ɇɚ ɰɿɣ ɫɬɚɞɿʀ ɜ ɦɚɣɛɭɬɧє ɩɢɜɨ ɞɨɞɚɸɬɶ ɯɦɿɥɶ. Ƀɨɝɨ ɞɨɡɭɜɚɧɧɹ 

ɡɚɥɟɠɢɬɶ ɜɿɞ ɛɚɝɚɬɶɨɯ ɭɦɨɜ: ɜɿɞ ɫɨɪɬɭ ɬɚ ɹɤɨɫɬɿ ɫɚɦɨɝɨ ɯɦɟɥɸ, 

ɜɿɞ ɜɥɚɫɬɢɜɨɫɬɟɣ ɜɨɞɢ ɿ ɜɿɞ ɫɨɪɬɭ ɩɢɜɚ, ɹɤɢɣ ɡɛɢɪɚɸɬɶɫɹ 

ɜɚɪɢɬɢ. ɐɟ ɜɿɞɩɨɜɿɞɚɥɶɧɟ ɪɿɲɟɧɧɹ ɩɢɜɨɜɚɪ ɩɪɢɣɦɚє ґɪɭɧɬɭɸɱɢɫɶ 

ɧɚ ɫɜɨєɦɭ ɞɨɫɜɿɞɿ ɬɚ ɱɭɬɬɿ. ɇɚɩɪɢɤɥɚɞ, ɞɥɹ Ⱦɨɪɬɦɭɧɞɫɶɤɨɝɨ 

ɟɤɫɩɨɪɬɧɨɝɨ ɡɚɡɜɢɱɚɣ ɛɟɪɟɬɶɫɹ ɯɦɟɥɸ ɜɞɜɿɱɿ ɦɟɧɲɟ, ɧɿɠ ɞɥɹ 

ɩɥɡɟɧɶɫɶɤɨɝɨ, ɚɥɟ ɬɨɱɧɭ ɤɿɥɶɤɿɫɬɶ ɳɨɪɚɡɭ ɜɢɡɧɚɱɚє ɦɚɣɫɬɟɪ.  

ȼɚɪɤɚ ɨɫɧɨɜɧɨɝɨ ɫɭɫɥɚ ɬɪɢɜɚє ɜɿɞ ɩɿɜɬɨɪɢ ɞɨ ɬɪɶɨɯ ɝɨɞɢɧ. ɉɿɞ 

ɜɩɥɢɜɨɦ ɬɪɢɜɚɥɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɜ ɫɭɫɥɿ ɝɢɧɭɬɶ ɜɫɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɿ 

ɪɭɣɧɭɸɬɶɫɹ ɩɪɢɪɨɞɧɿ ɮɟɪɦɟɧɬɢ, ɬɨɦɭ ɜ ɫɤɥɚɞɿ ɫɭɫɥɚ ɜɠɟ ɧɟ 

ɜɿɞɛɭɜɚєɬɶɫɹ ɹɤɢɯ-ɧɟɛɭɞɶ ɯɿɦɿɱɧɢɯ ɡɦɿɧ. Ʌɭɩɭɥɿɧ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɭ 

ɯɦɟɥɿ ɱɚɫɬɤɨɜɨ ɪɨɡɱɢɧɹєɬɶɫɹ ɜ ɫɭɫɥɿ, ɡ'єɞɧɭɸɱɢɫɶ ɡ ɣɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚɦɢ ɿ ɧɚɞɚє ɩɢɜɭ ɯɚɪɚɤɬɟɪɧɭ ɝɿɪɤɨɬɭ. ɉɿɞ ɱɚɫ ɜɚɪɿɧɧɹ 

ɜɢɦɿɪɸɸɬɶ ɪɿɜɟɧɶ ɟɤɫɬɪɚɤɬɢɜɧɨɫɬɿ, ɱɢ ɳɿɥɶɧɨɫɬɿ, ɨɫɧɨɜɧɨɝɨ 

(ɩɨɱɚɬɤɨɜɨɝɨ) ɫɭɫɥɚ. Ɋɨɛɥɹɬɶ ɰɟ ɜ ɥɚɛɨɪɚɬɨɪɿʀ.  Ɂɜɚɪɟɧɟ ɫɭɫɥɨ 

ɩɪɨɰɿɞɠɭɸɬɶ ɜɿɞ ɡɚɥɢɲɤɿɜ ɯɦɟɥɸ ɿ ɞɚɸɬɶ ɣɨɦɭ ɜɿɞɫɬɨɹɬɢɫɹ. 

ɉɪɢ ɰɶɨɦɭ ɧɚ ɞɧɨ ɨɫɿɞɚɸɬɶ ɧɚɜɿɬɶ ɧɚɣɞɪɿɛɧɿɲɿ ɱɚɫɬɢɧɤɢ, ɹɤɿ ɧɟ 
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ɛɭɥɢ ɜɢɞɚɥɟɧɿ ɩɿɞ ɱɚɫ ɩɪɨɰɿɞɠɭɜɚɧɧɹ. Ɂɚ ɩɪɢɫɤɨɪɟɧɨɸ 

ɬɟɯɧɨɥɨɝɿєɸ ɨɫɚɞ ɜɢɞɚɥɹɸɬɶ ɧɚ ɰɟɧɬɪɢɮɭɡɿ. 

Ȼɪɨɞіɧɧя 

ɉɨɬɿɦ ɨɱɢɳɟɧɟ ɩɢɜɧɟ ɫɭɫɥɨ ɬɪɭɛɚɦɢ ɩɟɪɟɬɿɤɚє ɜ 

ɛɪɨɞɢɥɶɧɢɣ ɱɚɧ. ɉɟɪɲ ɧɿɠ ɩɪɢɫɬɭɩɢɬɢ ɞɨ ɧɚɫɬɭɩɧɨɝɨ 

ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɟɬɚɩɭ ɿ ɞɨɞɚɬɢ ɜ ɫɭɫɥɨ ɨɫɬɚɧɧɿɣ ɜɚɠɥɢɜɢɣ 

ɿɧɝɪɟɞɿєɧɬ — ɞɪɿɠɞɠɿ, ɧɟɨɛɯɿɞɧɨ ɞɨɱɟɤɚɬɢɫɹ, ɩɨɤɢ ɜɨɧɨ 

ɨɯɨɥɨɧɟ. Ⱦɥɹ ɜɟɪɯɨɜɨɝɨ ɩɢɜɚ ɧɟɨɛɯɿɞɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɭɫɥɚ ɜɿɞ 18 

ɞɨ 22 °C, ɞɥɹ ɧɢɡɨɜɨɝɨ — ɜɿɞ 5 ɞɨ 10 °C. ȱɫɧɭє, ɩɪɨɬɟ, ɧɨɜɚ 

ɬɟɯɧɨɥɨɝɿɹ ɩɪɢɫɤɨɪɟɧɨɝɨ ɡɛɪɨɞɠɭɜɚɧɧɹ ɧɢɡɨɜɨɝɨ ɩɢɜɚ, ɹɤɨɸ 

ɞɨɩɭɫɤɚєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɭɫɥɚ ɛɥɢɡɶɤɨ 18-20 °C, ɳɨ ɞɨɡɜɨɥɹє 

ɫɤɨɪɨɬɢɬɢ ɬɪɢɜɚɥɿɫɬɶ ɛɪɨɞɿɧɧɹ ɩɪɢɛɥɢɡɧɨ ɜɞɜɿɱɿ. Ȼɟɡ ɞɨɞɚɜɚɧɧɹ 

ɞɪɿɠɞɠɿɜ, ɦɟɬɨɞɨɦ ɦɢɦɨɜɿɥɶɧɨɝɨ ɛɪɨɞɿɧɧɹ, ɫɶɨɝɨɞɧɿ ɝɨɬɭɸɬɶ 

ɬɿɥɶɤɢ ɞɟɹɤɿ ɫɨɪɬɢ ɩɢɜɚ ɜ Ȼɟɥɶɝɿʀ.  ɉɪɢɛɥɢɡɧɨ ɱɟɪɟɡ ɞɨɛɭ ɩɿɫɥɹ 

ɡɚɤɥɚɞɤɢ ɞɪɿɠɞɠɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɫɭɫɥɚ ɭɬɜɨɪɸєɬɶɫɹ ɬɨɜɫɬɢɣ 

ɲɚɪ ɠɨɜɬɭɜɚɬɨ-ɛɿɥɨʀ ɩɿɧɢ. ɐɟ ɩɨɤɚɡɭє, ɳɨ ɞɪɿɠɞɠɿ ɜɠɟ 

ɪɨɡɩɨɱɚɥɢ ɫɜɨɸ ɠɢɬɬєɞɿɹɥɶɧɿɫɬɶ, ɜ ɯɨɞɿ ɹɤɨʀ ɫɨɥɨɞɨɜɢɣ ɰɭɤɨɪ 

ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɧɚ ɫɩɢɪɬ ɿ ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ. ɋɬɭɩɿɧɶ 

ɡɛɪɨɞɠɭɜɚɧɧɹ ɩɢɜɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɚɯɚɪɨɦɟɬɪɨɦ.  ɉɿɫɥɹ 

ɡɚɜɟɪɲɟɧɧɹ ɛɪɨɞɿɧɧɹ ɛɿɥɶɲɿɫɬɶ ɫɨɪɬɿɜ ɩɢɜɚ ɮɿɥɶɬɪɭɸɬɶ ɱɟɪɟɡ 

ɤɢɡɟɥɶɝɭɪ (ɩɭɯɤɚ ɞɿɚɬɨɦɨɜɚ ɡɟɦɥɹ), ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɜ ɩɢɜɿ ɧɟ 

ɡɚɥɢɲɚєɬɶɫɹ ɿ ɫɥɿɞɭ ɞɪɿɠɞɠɿɜ. ɉɪɨɬɟ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭ ɜɫɶɨɦɭ 

ɫɜɿɬɿ ɡɪɨɫɬɚє ɩɨɩɭɥɹɪɧɿɫɬɶ ɧɟɮɿɥɶɬɪɨɜɚɧɨɝɨ ɿ 

ɧɟɩɚɫɬɟɪɢɡɨɜɚɧɨɝɨ ɩɢɜɚ. ȼɨɧɨ ɞɭɠɟ ɤɨɪɢɫɧɟ, ɬɨɦɭ ɳɨ ɦɿɫɬɢɬɶ 

ɠɢɜɿ ɞɪɿɠɞɠɨɜɿ ɤɥɿɬɢɧɢ, ɹɤɿ ɞɨ ɬɨɝɨ ɠ ɧɚɞɚɸɬɶ ɩɢɜɭ 

ɞɨɞɚɬɤɨɜɿ ɫɦɚɤɨɜɿ ɜɿɞɬɿɧɤɢ. 

Ⱦɨɡɪіɜɚɧɧя ɩɢɜɚ 

ɉɿɫɥɹ ɰɶɨɝɨ ɦɨɥɨɞɟ ɩɢɜɨ ɜ ɩɪɢɧɰɢɩɿ ɝɨɬɨɜɟ, ɯɨɱɚ ɩɢɬɢ ɣɨɝɨ 

ɳɟ ɪɚɧɨ. Ɍɚɤɟ ɧɟɡɪɿɥɟ, ɚɛɨ «ɡɟɥɟɧɟ» ɩɢɜɨ ɩɨɜɢɧɧɟ ɳɟ ɞɨɡɪɿɬɢ, ɧɚ 
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ɳɨ ɣɞɟ ɜɿɞ ɞɟɤɿɥɶɤɨɯ ɬɢɠɧɿɜ ɞɨ ɱɨɬɢɪɶɨɯ ɦɿɫɹɰɿɜ. 

Ⱦɨɛɪɨɞɠɭɜɚɧɧɹ (ɜɬɨɪɢɧɧɚ ɮɟɪɦɟɧɬɚɰɿɹ, ɬɢɯɟ ɛɪɨɞɿɧɧɹ) ɿ 

ɞɨɡɪɿɜɚɧɧɹ ɩɢɜɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɜɟɥɢɱɟɡɧɢɯ єɦɧɨɫɬɹɯ ɡ 

ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ. ɉɢɜɨ ɬɢɩɭ LКРОr ɦɚє ɜɢɬɪɢɦɭɜɚɬɢɫɹ ɜ 

ɫɩɟɰɿɚɥɶɧɢɯ ɬɚɧɤɚɯ ɜɿɞ ɨɞɧɨɝɨ ɞɨ ɬɪɶɨɯ ɦɿɫɹɰɿɜ ɛɟɡ ɞɨɫɬɭɩɭ 

ɤɢɫɧɸ. ȼɢɧɹɬɨɤ ɫɬɚɧɨɜɥɹɬɶ ɛɿɥɟ ɩɲɟɧɢɱɧɟ ɩɢɜɨ ɿ ɞɟɹɤɿ ɿɧɲɿ 

ɜɟɪɯɨɜɿ ɫɨɪɬɢ, ɹɤɿ ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɝɨɥɨɜɧɨɝɨ ɛɪɨɞɿɧɧɹ ɜɿɞɪɚɡɭ 

ɪɨɡɥɢɜɚɸɬɶ ɩɨ ɩɥɹɲɤɚɯ, ɞɟ ɜɨɧɢ ɿ ɞɨɡɪɿɜɚɸɬɶ.  ɉɪɢ 

ɞɨɛɪɨɠɭɜɚɧɧɿ ɿ ɜɢɬɪɢɦɰɿ ɩɢɜɚ ɧɢɡɨɜɨɝɨ ɲɭɦɭɜɚɧɧɹ ɞɭɠɟ 

ɜɚɠɥɢɜɨ ɪɟɬɟɥɶɧɨ ɞɨɬɪɢɦɭɜɚɬɢ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɿ 

ɩɿɞɬɪɢɦɭɜɚɬɢ ɩɨɫɬɿɣɧɢɣ ɬɢɫɤ ɜ ɛɪɨɞɢɥɶɧɢɯ ɬɚɧɤɚɯ. Ɂɚ ɰɢɦ 

ɫɬɟɠɢɬɶ ɚɜɬɨɦɚɬɢɱɧɚ ɟɥɟɤɬɪɨɧɧɚ ɚɩɚɪɚɬɭɪɚ, ɹɤɚ ɧɟ ɞɨɡɜɨɥɹє 

ɞɚɧɢɦ ɩɨɤɚɡɧɢɤɚɦ ɜɿɞɯɢɥɹɬɢɫɹ ɜɿɞ ɧɟɨɛɯɿɞɧɨɝɨ ɪɿɜɧɹ. ɉɿɫɥɹ 

ɞɨɡɪɿɜɚɧɧɹ ɩɢɜɨ ɳɟ ɪɚɡ ɨɱɢɳɚɸɬɶ ɿ ɮɿɥɶɬɪɭɸɬɶ, ɚ ɩɨɬɿɦ 

ɩɟɪɟɥɢɜɚɸɬɶ ɭ ɦɟɬɚɥɟɜɿ ɛɨɱɤɢ, ɤɟɝɢ, ɩɥɹɲɤɢ ɬɚ ɚɥɸɦɿɧɿєɜɿ 

ɛɚɧɤɢ.  ɋɤɥɹɧɿ ɩɥɹɲɤɢ ɪɟɬɟɥɶɧɨ ɫɨɪɬɭɸɬɶ, ɩɟɪɟɜɿɪɹɸɬɶ ɿ 

ɦɢɸɬɶ, ɿ ɥɢɲɟ ɩɨɬɿɦ ɭ ɧɢɯ ɪɨɡɥɢɜɚɸɬɶ ɩɢɜɨ ɿ ɭɤɭɩɨɪɸɸɬɶ ɩɿɞ 

ɬɢɫɤɨɦ, ɳɨ ɡɚɩɨɛɿɝɚє ɭɬɜɨɪɟɧɧɸ ɩɿɧɢ ɩɪɢ ɪɨɡɥɢɜɿ ɩɢɜɚ. 

ɇɚɩɨɜɧɟɧɿ ɩɢɜɨɦ ɩɥɹɲɤɢ ɩɿɞɞɚɸɬɶɫɹ ɩɚɫɬɟɪɢɡɚɰɿʀ — ɩɨɜɿɥɶɧɟ 

ɧɚɝɪɿɜɚɧɧɹ ɩɪɢɛɥɢɡɧɨ ɞɨ 65 °C. ɉɚɫɬɟɪɢɡɚɰɿɹ ɩɪɢɩɢɧɹє ɛɪɨɞɿɧɧɹ 

ɿ ɿɫɬɨɬɧɨ ɩɿɞɜɢɳɭє ɫɬɿɣɤɿɫɬɶ ɩɢɜɚ. ɉɿɫɥɹ ɰɶɨɝɨ ɩɥɹɲɤɢ ɡ ɩɢɜɨɦ 

ɨɯɨɥɨɞɠɭɸɬɶ ɿ ɧɚɞɚɥɿ, ɚɠ ɞɨ ɫɚɦɨʀ ɪɟɚɥɿɡɚɰɿʀ, ɡɛɟɪɿɝɚɸɬɶ ɿ 

ɬɪɚɧɫɩɨɪɬɭɸɬɶ ɭ ɬɟɦɪɹɜɿ ɿ ɩɪɨɯɨɥɨɞɿ. 
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2.ɊɈɁɊȺɏɍɇɈɄ ɌȺ ɉȱȾȻȱɊ ɌȿɏɇɈɅɈȽȱɑɇɈȽɈ 

ɈȻɅȺȾɇȺɇɇə 

Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɞɭɤɬɢɜɧɨɫɬі ɪіɡɧɢɯ ɫɨɪɬіɜ ɩɢɜɚ 

ɉɨ ɡɚɜɞɚɧɧɸ ɩɨɬɪɿɛɧɨ ɩɨɬɪɿɛɧɨ ɩɨɛɭɞɭɜɚɬɢ ɏɍ ɞɥɹ ɚɛɟɡɩɟɱɟɧɧɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɜ 400 ɬɢɫɹɱ ɞɚɥ , ɰɟ 4000ɦ3 ɩɢɜɚ ɡɚ ɪɿɤ. Ɂ ɟɤɨɧɨɦɿɱɧɨʀ 

ɬɨɱɤɢ ɡɨɪɭ ɜɢɝɨɬɨɜɥɹɬɢ ɞɟɤɿɥɶɤɚ ɜɢɞɿɜ ɩɢɜɚ ɛɭɞɟ ɞɨɰɿɥɶɧɿɲɟ 

- ɋɜɿɬɥɟ 

- ɀɢɜɟ 

- Ɍɟɦɧɟ 

ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɪɨɤɭ ɦɨɠɟ ɛɭɬɢ ɚɛɨ 365, ɚɛɨ 366 ɞɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ 

ɪɨɛɨɱɢɯ ɡ ɧɢɯ ɛɭɞɟ 250, ɚɛɨ 251 ɞɧɿɜ, ɹ ɩɪɢɣɦɭ 250, ɨɫɤɿɥɶɤɢ ɜ 2021-ɨɦɭ 

ɪɨɰɿ 250 ɞɧɿɜ, ɨɫɤɿɥɶɤɢ ɡɚɪɚɡ ɬɟɯɧɨɥɨɝɿ ɜɢɣɲɥɢ ɧɚ ɦɚɣɠɟ ɚɜɬɨɦɚɬɢɱɧɢɣ 

ɪɿɜɟɧɶ, ɬɨ ɦɿɧɿɦɚɥɶɧɨɝɨ ɩɟɪɫɨɧɚɥɭ ɛɭɞɟ ɞɨɫɬɚɬɧɶɨ, ɳɨɛ ɩɪɚɰɸɜɚɬɢ ɩɨ 

ɜɢɯɿɞɧɢɦ, ɬɨɦɭ ɦɢ ɪɨɛɨɱɢɣ ɱɚɫ ɦɨɠɟɦɨ ɡɛɿɥɶɲɢɬɢ ɞɨ 340-ɤɚ ɞɿɛ (24 

ɞɨɛɢ ɧɚ ɩɥɚɧɨɜɿ ɪɟɦɨɧɬɢ ɬɚ ɨɝɥɹɞɢ ɐɄɌ). Ɂ ɜɢɳɟ ɩɟɪɟɪɚɯɨɜɚɧɨɝɨ , ɦɢ 

ɜɢɡɧɚɱɚєɦɨ ɞɨɛɨɜɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ: 

௣/ௗܩ = П˓ˑˇ˖ˍ˕ˋ˅ː˪˔˕ь ˊ˃˅ˑˇ˖ ˊ˃ ˓˪ˍˍ˪ˎьˍ˪˔˕ь ˓ˑ˄ˑ˚ˋ˘ ˇ˪˄ = ͶͲͲͲ͵ͶͲ = ͳͳ,͹͸ ≈ ͳʹ ˏଷ/ˇˑ˄˖ 

ɇɚ ɩɢɜɡɚɜɨɞɿ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ ɩɢɜɨ ɜ ɬɚɤɢɯ ɩɪɨɩɨɪɰɿɹɯ: 

1. ɋɜɿɬɥɟ – 55% , ɬɨɛɬɨ �̝˅ = ௣/ௗܩ ∗ Ͳ,ͷͷ = ͳʹ ∗ Ͳ,͸ =͸,͸ˏଷ/ˇˑ˄˖ Ɂɚ ɬɟɯɧɨɥɨɝɿєɸ ɫɜɿɬɥɟ ɩɢɜɨ ɜɢɬɪɢɦɭєɬɶɫɹ ɜ ɐɄɌ 

ɩɪɨɬɹɝɨɦ Ɍɠɜ=20 ɞɿɛ, ɨɬɠɟ ɩɨɬɪɿɛɧɚ єɦɧɿɫɬɶ ɰɤɬ �̇ ˍ˕ ˔˅ = �̝˅ ∗ ̝ܶ ˅ = ͸,͸ ∗ ʹͲ = ͳ͵ʹ ˏଷ 
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2. ɀɢɜɟ – 20% , ɬɨɛɬɨ �̄ ˅ = ௣/ௗܩ ∗ Ͳ,ʹ = ͳʹ ∗ Ͳ,ʹ =ʹ,Ͷˏଷ/ˇˑ˄˖ Ɂɚ ɬɟɯɧɨɥɨɝɿєɸ ɫɜɿɬɥɟ ɩɢɜɨ ɜɢɬɪɢɦɭєɬɶɫɹ ɜ ɐɄɌ 

ɩɪɨɬɹɝɨɦ Ɍɠɜ=20 ɞɿɛ, ɨɬɠɟ ɩɨɬɪɿɛɧɚ єɦɧɿɫɬɶ ɰɤɬ �̇ ˍ˕ ˉ˅ = �̄ ˅ ∗ ܶ̄ ˅ = ʹ,Ͷ ∗ ͳ͵ = ͵ͳ,ʹ ≈ ͵ʹ ˏଷ 

3. ɀɢɜɟ – 25% , ɬɨɛɬɨ �̞ = ௣/ௗܩ ∗ Ͳ,ʹͷ = ͳʹ ∗ Ͳ,ʹͷ =͵ˏଷ/ˇˑ˄˖ Ɂɚ ɬɟɯɧɨɥɨɝɿєɸ ɫɜɿɬɥɟ ɩɢɜɨ ɜɢɬɪɢɦɭєɬɶɫɹ ɜ ɐɄɌ 

ɩɪɨɬɹɝɨɦ Ɍɬ=30 ɞɿɛ, ɨɬɠɟ ɩɨɬɪɿɛɧɚ єɦɧɿɫɬɶ ɰɤɬ �̇ ˍ˕ ˕ = �̞ ∗ ̞ܶ  = ͵ ∗ ͵Ͳ = ͻͲ ˏଷ 

Ɂɪɨɛɢɦɨ ɩɟɪɟɜɿɪɤɭ 

1. ɋɜɿɬɥɟ - ˙ܰˋˍˎ˪˅ ˔˅˪˕ˎˑˆˑ ˊ˃ ˓˪ˍ = К˪ˎьˍ˪˔˕ь ˓ˑ˄ˑ˚ˋ˘ ˇ˪˄ʡ˔˅ =ଷସ଴ଶ଴ = ͳ͹ ɰɢɤɥɿɜ �̝ ˅/˓˪ˍ = ˙ܰˋˍˎ˪˅ ˔˅˪˕ˎˑˆˑ ˊ˃ ˓˪ˍ ∗ �̇ ˍ˕ ˔˅ = ͳ͹ ∗ ͳ͵ʹ = ʹʹͶͶ ˏଷ/˓˪ˍ 

2. ɀɢɜɟ - ˙ܰˋˍˎ˪˅ ˉˋ˅ˑˆˑ ˊ˃ ˓˪ˍ = К˪ˎьˍ˪˔˕ь ˓ˑ˄ˑ˚ˋ˘ ˇ˪˄ʡˉ˅ = ଷସ଴ଵଷ =ʹ͸ ɰɢɤɥɿɜ �̄ ˅/˓˪ˍ = ˙ܰˋˍˎ˪˅ ˉˋ˅ˑˆˑ ˊ˃ ˓˪ˍ ∗ �̇ ˍ˕ ˉ˅ = ʹ͸ ∗ ͵ʹ = ͺ͵ʹ ˏଷ/˓˪ˍ 

3. Ɍɟɦɧɟ - ˙ܰˋˍˎ˪˅ ˕ˈˏːˑˆˑ ˊ˃ ˓˪ˍ = К˪ˎьˍ˪˔˕ь ˓ˑ˄ˑ˚ˋ˘ ˇ˪˄ʡ˕ = ଷସ଴ଶ଴ =ͳ͹ ɰɢɤɥɿɜ �̞ /˓˪ˍ = ˙ܰˋˍˎ˪˅ ˕ˈˏːˑˆˑ ˊ˃ ˓˪ˍ ∗ �̇ ˍ˕ ˕ = ͳͳ ∗ ͻͲ = ͻͻͲ ˏଷ/˓˪ˍ 

ȼɫɶɨɝɨ ɡɚ ɪɿɤ ɜɢɯɨɞɢɬɶ 

∑= �̝ ˅/˓˪ˍ + �̄ ˅/˓˪ˍ + �̞ /˓˪ˍ = ʹʹͶͶ + ͺ͵ʹ + ͻͻͲ =ͶͲ͸͸ˏଷ/˓˪ˍ 

Ɂɚ ɜɢɯɿɞɧɢɦɢ ɭɦɨɜɚɦɢ ɩɨɬɪɿɛɧɨ 4000 ɦ3/ɪɿɤ, ɨɬɠɟ ɡɚɜɨɞ ɩɟɪɟɜɢɳɭє 

ɧɨɪɦɭ ɧɚ (66/4000)*100%=1,65%, ɳɨ ɦɨɠɧɚ ɫɩɢɫɚɬɢ ɧɚ ɩɨɯɢɛɤɭ, ɚ ɜ 

ɪɚɡɿ ɩɨɬɪɟɛɢ ɪɟɚɥɿɡɭɜɚɬɢ ɧɚɞɥɢɲɨɤ ɧɟ ɫɤɥɚɞɟ ɩɪɨɛɥɟɦ. 
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Ɋɨɡɪɚɯɭɧɨɤ ɨɛ’єɦіɜ ɐɄɌ 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɬɚɧɤɢ ɛɭɥɢ ɩɪɢɛɥɢɡɧɨ ɨɞɧɚɤɨɜɢɦɢ ɞɥɹ ɜɫɿɯ ɫɨɪɬɿɜ 

ɩɢɜɚ , ɬɨ ɞɥɹ ɫɜɿɬɥɨɝɨ ɹ ɩɪɢɣɦɭ 4 ɬɚɧɤɢ 

�̇ ˍ˕ = �̇ ˍ˕ ˔˅Ͷ = ͳ͵ʹͶ = ͵͵ˏଷ 

Ɍɨɛɬɨ ɞɥɹ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ ɦɢ ɦɨɠɟɦɨ ɜɡɹɬɢ ɨɞɧɚɤɨɜɿ 

ɬɚɧɤɢ єɦɧɿɫɬɸ 33 ɦ3 ɤɨɠɟɧ 

Ⱦɥɹ ɠɢɜɨɝɨ ɩɢɜɚ ɩɪɢɣɦɟɦɨ 3 ɬɚɧɤɢ  

�̇ ˍ˕ = �̇ ˍ˕ ˕͵ = ͻͲ͵ = ͵Ͳ ˏଷ 

Ɉɛ’єɦɢ ɩɿɞɛɟɪɚɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɨ ɬɚɤ, ɳɨɛ ɡɦɟɧɲɢɬɢ ɮɨɪɮɚɫɧɟ 

ɜɢɞɿɥɟɧɧɹ – ɑɢɦ ɦɟɧɲɚ єɦɧɿɫɬɶ ɐɄɌ ɬɢɦ ɦɟɧɲɨɛ ɛɭɞɟ єɦɧɿɫɬɶ 

ɮɨɪɮɚɫɧɨɝɨ ɬɚɧɤɭɸ. ȼ ɫɭɱɚɫɧɢɯ ɐɄɌ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɥɢɲɢɜɫɹ ɩɪɨɫɬɿɪɞɥɹ 

ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɬɚ ɭɬɜɨɪɢɥɚɫɹ ɩɿɧɚ, ɹɤ ɪɟɡɭɥɶɬɚɬ ɛɪɨɞɿɧɧɹ, ɩɨɬɪɿɛɧɨ 

ɡɚɩɨɜɧɢɬɢ ɫɭɫɥɨɦ ɧɚ 80-90%, ɬɨɦɭ ɞɿɣɫɧɢɣ ɨɛ’єɦ ɐɄɌ ɬɪɟɛɚ ɡɛɿɥɶɲɢɬɢ 

ɧɚ 10-20% 

Ⱦɥɹ ɬɚɧɤɿɜ ɨɛ’єɦɨɦ 33ɦ3 �̇ ˍ˕ ˇ˪ˌ˔ːˈ = �̇ ˍ˕ ∗ ͳ,ʹ = ͵͵ ∗ ͳ,ʹ = ͵ͻ,͸ ≈ ͶͲ 

Ⱦɥɹ ɬɚɧɤɿɜ ɨɛ’єɦɨɦ 30ɦ3 �̇ ˍ˕ ˇ˪ˌ˔ːˈ = �̇ ˍ˕ ∗ ͳ,ʹ = ͵Ͳ ∗ ͳ,ʹ = ͵͸ 

ȼɢɡɧɚɱɟɧɧя ɨɫɧɨɜɧɢɯ ɪɨɡɦіɪіɜ ɐɄɌ 

ɐɄɌ ɜɢɝɨɬɨɜɥɹɸɬɶ ɥɢɲɟ ɩɿɞ ɡɚɦɨɜɥɟɧɧɹ, ɩɪɢɛɥɢɡɧɨ ɡɚ 2-3 ɦɿɫɹɰɿ ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɪɨɡɦɿɪɭ. Ⱦɥɹ ɡɪɭɱɧɨɫɬɿ ɞɿɚɦɟɬɪ ɬɚɧɤɿɜ ɩɪɢɣɦɟɦɨ ɩɿɞ 

ɲɢɪɢɧɭ ɩɪɢɱɟɩɚ - 2,4ɦ, ɳɨ ɞɭɠɟ ɫɢɥɶɧɨ ɫɩɪɨɫɬɢɬɶ ɞɨɫɬɚɜɤɭ. 

Ⱦɭɠɟ ɜɚɠɥɢɜɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹєɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹ ɞɿɚɦɟɬɪɭ ɞɨ 

ɜɢɫɨɬɢ, ɹɤɟ ɧɟ ɦɚє ɦɚє ɩɟɪɟɜɢɳɭɜɚɬɢ ɧɨɪɦɢ d/h=1/1.5-1/5, ɚɞɠɟ ɜ 

ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ ɞɪɿɠɞɠɿ ɡɚɡɧɚɸɬɶ ɩɟɪɟɜɢɳɟɧɧɹ ɬɢɫɤɭ ɫɬɨɜɩɚ 

ɩɢɜɧɨɝɨ ɫɭɫɥɚ. 
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Ɍɟɯɧɨɥɨɝɢ ɞɨɫɥɿɞɢɥɢ, ɳɨ ɨɩɬɢɦɚɥɶɧɢɣ ɤɭɬ ɤɨɧɿɱɧɨʀ ɱɚɫɬɢɧɢ 

ɫɤɥɚɞɚє 60°, ɬɨɦɭ ɜɫɿ ɐɄɌ ɜɢɝɨɬɨɜɥɹɸɬɶ ɜ ɮɨɪɦɿ ɤɨɧɭɫɚ ɡ ɤɭɬɨɦ 60°. 

Ɉɫɤɿɥɶɤɢ ɞɿɚɦɟɬɪ ɦɢ ɩɪɢɣɧɹɥɢ 2,4ɦ, ɬɨ ɜɢɫɨɬɚ ɤɨɧɭɫɭ ɛɭɞɟ hɤ=2,1ɦ 

 

 

Ɉɛ’єɦ ɤɨɧɭɫɚ 

�௞ = ͳ͵ ∗ � ∗ ଶݎ ∗ ℎ௞ = ͳ͵ ∗ ͵,ͳͶ ∗ (ʹ,Ͷʹ)ଶ ∗ ʹ,ͳ = ͵,ʹˏଷ 

Ɂɧɚɯɨɞɢɦɨ ɜɢɫɨɬɭ ɰɢɥɿɧɞɪɢɱɧɨʀ ɱɚɫɬɢɧɢ ɐɄɌ 

ℎ˙ = �ܵ̇̇ = ͵͸,ͺͶ,ͷʹ = ͺ,ͳͷ ˏ 

Ⱦɟ �̇ = �̇ ˍ˕ ˇ˪ˌ˔ːˈ − �̱ = ͶͲ − ͵,ʹ = ͵͸,ͺ ˏଷ- ɨɛ’єɦ ɰɢɥɿɧɞɪɢɱɧɨʀ 

ɱɚɫɬɢɧɢ ɐɄɌ ܵ˙ = �∗ௗమସ = ଷ.ଵସ∗ଶ.ସସ = Ͷ,ͷʹˏଶ  - ɩɥɨɳɚ ɨɫɧɨɜɢ ɰɢɥɿɧɞɪɚ 

ȼɢɫɨɬɚ ɐɄɌ ɜɪɚɯɨɜɭɸɱɢ ɿɡɨɥɹɰɿɸ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɭ (ɛɿɡ=0,15ɦɦ) ℎ˙ˍ˕ = ℎˍ + ℎ˙ + ˪ߜ = ͺ,ͳͷ + ʹ,ͳ + Ͳ,ͳͷ = ͳͲ,Ͷ ˏ 

ȼɪɚɯɨɜɭɸɱɢ ɿɡɨɥɹɰɿɸ ɞɿɣɫɧɢɣ ɞɿɚɦɟɬɪ ɐɄɌ  ݀˙ˍ˕ = ݀ + ʹ ∗ ˊ˪ߜ = ʹ,Ͷ + ʹ ∗ Ͳ,ͳͷ = ʹ,͹ˏ 

ɉɪɨɜɟɞɟɦɨ ɚɧɚɥɨɝɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɐɄɌ ɬɟɦɧɨɝɨ ɩɢɜɚ 

Ɉɛ’єɦ ɤɨɧɭɫɚ 

�௞ = ͳ͵ ∗ � ∗ ଶݎ ∗ ℎ௞ = ͳ͵ ∗ ͵,ͳͶ ∗ (ʹ,Ͷʹ)ଶ ∗ ʹ,ͳ = ͵,ʹˏଷ 

Ɂɧɚɯɨɞɢɦɨ ɜɢɫɨɬɭ ɰɢɥɿɧɞɪɢɱɧɨʀ ɱɚɫɬɢɧɢ ɐɄɌ 

ℎ˙ = �ܵ̇̇ = ͵ʹ,ͺͶ,ͷʹ = ͹,ʹ͸ ˏ 
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Ⱦɟ �̇ = �̇ ˍ˕ ˇ˪ˌ˔ːˈ − �̱ = ͵͸ − ͵,ʹ = ͵ʹ,ͺ ˏଷ- ɨɛ’єɦ ɰɢɥɿɧɞɪɢɱɧɨʀ 

ɱɚɫɬɢɧɢ ɐɄɌ ܵ˙ = �∗ௗమସ = ଷ.ଵସ∗ଶ.ସସ = Ͷ,ͷʹˏଶ  - ɩɥɨɳɚ ɨɫɧɨɜɢ ɰɢɥɿɧɞɪɚ 

ȼɢɫɨɬɚ ɐɄɌ ɜɪɚɯɨɜɭɸɱɢ ɿɡɨɥɹɰɿɸ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɭ (ɛɿɡ=0,15ɦɦ) ℎ˙ˍ˕ = ℎˍ + ℎ˙ + ˪ߜ = ͹,ʹ͸ + ʹ,ͳ + Ͳ,ͳͷ = ͻ,ͷͳ ˏ 

ȼɪɚɯɨɜɭɸɱɢ ɿɡɨɥɹɰɿɸ ɞɿɣɫɧɢɣ ɞɿɚɦɟɬɪ ɐɄɌ  ݀˙ˍ˕ = ݀ + ʹ ∗ ˊ˪ߜ = ʹ,Ͷ + ʹ ∗ Ͳ,ͳͷ = ʹ,͹ˏ 

ȼɢɤɨɧɚєɦɨ ɩɟɪɟɜɿɪɤɭ, ɩɨ ɧɨɪɦɚɦ ɩɨɬɪɿɛɧɨ, ɳɨɛ d/h=1/1.5-1/5 

Ⱦɥɹ ɐɄɌ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ 2,4/10,4=1/4,33, ɭɦɨɜɚ ɜɢɤɨɧɚɧɚ. 

Ⱦɥɹ ɐɄɌ ɬɟɦɧɨɝɨ ɩɢɜɚ 2,4/9,51=1/3,96, ɭɦɨɜɚ ɜɢɤɨɧɚɧɚ. 

ɉіɞɛіɪ ɜɚɪɨɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧя 

Ɂ ɜɪɚɯɭɜɚɧɧɹɦ ɦɚɣɛɭɬɧɶɨɝɨ ɦɨɠɥɢɜɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɬɚ ɡɛɿɥɶɲɟɧɧɿ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɜɚɪɤɚ єɦɧɿɫɬɸ Vɜɚɪɤɢ=13ɦ3/1 ɜɚɪɤɚ. ȼ 

ɫɭɱɚɫɧɢɯ ɜɚɪɤɚɯ ɨɞɢɧ ɰɢɤɥ ɡɚɣɦɚє tɜɚɪɤɢ=3ɝɨɞ. ɜɪɚɯɨɜɭɸɱɢ ɞɟɡɿɧɮɟɤɰɸ, 

ɨɬɠɟ ɱɚɫ ɡɚɩɨɜɧɟɧɧɹ 1-ɝɨ ɰɢɤɥɭ ɞɥɹ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ 

ɫɬɚɧɨɜɢɬɢɦɟ 

�ˊ˃˒ = �̇ ˍ˕ ˇ˪ˌ˔ːˈ∗�˅˃˓ˍˋ�˅ ˃˓ˍˋ = ͶͲ ∗ ͵ͳ͵= ͻ,ʹ͵ˆˑˇ, ˕ˑ˄˕ˑ ˒˓ˋ˄ˎˋˊːˑ ͻˆˑˇˋː, ͳͶ˘˅ 

Ɂɚɩɨɜɧɟɧɧɹ 1-ɝɨ ɐɄɌ ɬɟɦɧɨɝɨ ɩɢɜɚ 

�ˊ˃˒ = �̇ ˍ˕ ˇ˪ˌ˔ːˈ∗�˅˃˓ˍˋ�˅ ˃˓ˍˋ = ͵͸ ∗ ͵ͳ͵= ͺ,͵Ͳˆˑˇ, ˕ˑ˄˕ˑ ˒˓ˋ˄ˎˋˊːˑ ͺˆˑˇˋː, ͳͺ˚˘˅ 

Ɍɟɯɧɨɥɨɝɿɱɧɢɦ ɭɦɨɜɚɦ ɜ ɹɤɢɯ ɫɤɚɡɚɧɨ, ɳɨ ɨɞɢɧ ɐɄɌ ɩɨɜɢɧɟɧ 

ɡɚɩɨɜɧɸɜɚɬɢɫɹ ɧɟ ɞɨɜɲɟ ɧɿɠ 15-ɬɶ ɝɨɞɢɧ, ɜɿɞɩɨɜɿɞɚє. 

Ɋɨɡɪɚɯɭɧɨɤ ɬɚɧɤіɜ ɞɥя ɞɪіɠɞɠіɜ (ɐɄȺ) 
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Ɂɚ ɬɟɯɧɨɥɨɝɿєɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɢɜɚ ɜɢɬɪɚɬɚ ɞɪɿɠɞɠɿɜ ɫɬɚɧɨɜɢɬɶ    

0,1 ɥɿɬɪ ɧɚ 100 ɥɿɬɪɿɜ ɫɭɫɥɚ, ɬɨɛɬɨ ɜɿɞɧɨɲɟɧɧɹ 1:1000.  

Ɍɨɛɬɨ ɞɥɹ ɫɜɿɬɥɨɝɨ ɩɢɜɚ ɨɛ’єɦ ɛɭɞɟ ɫɬɚɧɨɜɢɬɢ 132/1000=0,132ɦ3 

Ɂ ɡɚɩɚɫɨɦ ɬɚ ɦɨɠɥɢɜɿɫɬɸ ɪɨɡɲɢɪɟɧɧɹ ɐɄȺ ɞɥɹ ɫɜɿɬɥɨɝɨ ɩɢɜɚ 

ɜɿɡɶɦɭ ɨɛ’єɦɨɦ Vɰɤɚ ɫɜɿɬɥɟ=200ɥɿɬɪɿɜ, ɞɥɹ ɠɢɜɨɝɨ ɬɚ ɬɟɦɧɨɝɨ ɪɚɯɭєɦɨ 

ɚɧɚɥɨɝɿɱɧɨ, ɬɚ ɛɟɪɟɦɨ ɞɜɚ ɬɚɧɤɢ ɩɨ Vɰɤɚ ɬɟɦɧɟ , ɠɢɜɟ=100ɥɿɬɪɿɜ. 

Ɋɨɡɪɚɯɭɧɨɤ ɮɨɪɮɚɫɧɨɝɨ ɜіɞɞіɥɟɧɧя 

ɍ ɮɨɪɮɚɫɧɨɦɭ ɜɿɞɞɿɥɟɧɧɿ ɪɨɡɬɚɲɨɜɚɧɿ ɮɨɪɮɚɫɢ, ɰɟ єɦɧɨɫɬɿ ɜ ɹɤɢɯ 

ɡɛɟɪɿɝɚєɬɶɫɹ ɝɨɬɨɜɟ ɩɢɜɨ ɩɟɪɟɞ ɪɨɡɥɢɜɨɦ. Ƀɨɝɨ ɨɫɧɨɜɧɚ ɮɭɧɤɰɿɹ – ɰɟ 

ɩɨɜɧɟ ɡɜɿɥɶɧɟɧɧɹ ɐɄɌɜɿɞ ɝɨɬɨɜɨɝɨ ɩɢɜɚ. 

Єɦɧɿɫɬɶ ɮɨɪɮɚɫɭ ɞɥɹ ɠɢɜɨɝɨ ɬɚ ɫɜɿɬɥɨɝɨ ɩɢɜɚ ɛɭɞɟ ɜɿɞɩɨɜɿɞɚɬɢ 

єɦɧɨɫɬɿ ɩɢɜɚ ɨɞɧɨɝɨ ɐɄɌ ɞɥɹ ɫɜɿɬɥɨɝɨ, ɨɫɤɿɥɶɤɢ ɡɚɩɨɜɧɟɧɧɹ ɰɢɯ ɬɚɧɤɿɜ 

ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɪɿɡɧɿ ɩɟɪɿɨɞɢ. Ɍɚɤɨɠ ɫɥɿɞ ɜɪɚɯɭɜɚɬɢ ɬɟ, ɳɨ ɮɨɪɮɚɫɧɿ 

ɬɚɧɤɢ ɡɚɩɨɜɧɸɸɬɶɫɹ ɧɚ 90%. �̠  ˔˅ = �̇ ˍ˕ ∗ ͳ,ͳ = ͵͵ ∗ ͳ,ͳ = ͵͸,͵ = ͵͹ˏଷ 

Ⱦɥɹ ɬɟɦɧɨɝɨ ɪɚɯɭєɦɨ ɚɧɚɥɨɝɿɱɧɨ �̠  ˕ = �̇ ˍ˕ ∗ ͳ,ͳ = ͵Ͳ ∗ ͳ,ͳ = ͵͵ˏଷ 

Ɉɫɤɿɥɶɤɢ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ ɩɪɢɦɿɳɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 

ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤ, ɬɨ ɞɥɹ ɦɨɠɥɢɜɨɫɬɿ ɜɿɥɶɧɨɝɨ ɨɛɞɭɜɭ ɩɨɜɟɪɯɧɿ ɬɚɧɤɿɜ, 

ɛɟɪɟɦ ɞɿɚɦɟɬɪ  

Dɮ=3ɦ 

Ⱦɨɜɠɢɧɚ ɮɨɫɮɚɬɧɢɯ ɬɚɧɤɿɜ ɞɥɹ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ: 

˅˔ ˗ܮ = �̠ ܨ˅˔  = ͵͹͹ = ͷ,͵ˏ 

Ⱦɟ  ܨ = �∗�˗ସ = ଷ,ଵସ∗ଷସ = ͹ – ɉɥɨɳɚ ɨɫɧɨɜɢ ɬɚɧɤɚ 

Ⱦɥɹ ɬɟɦɧɨɝɨ ɩɢɜɚ ɪɨɡɪɚɯɭɧɨɤ ɚɥɨɝɿɱɧɢɣ  
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˅˔ ˗ܮ = �̠ ܨ˅˔  = ͵͹͵ = Ͷ,͹ˏ 
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3.ȼɂɁɇȺɑȿɇɇə ɈɋɇɈȼɇɂɏ ɊɈɁɆȱɊȱȼ ɌȺ ɉɅȺɇɍȼȺɇɇə 

ɈɏɈɅɈȾɀɍȼȺɇɂɏ ɉɊɂɆȱЩȿɇЬ 

ȼ ɩɨɩɟɪɟɞɧɶɨɦɭ ɪɨɡɞɿɥɿ ɦɧɨɸ ɛɭɥɨ ɪɨɡɪɚɯɨɜɚɧɨ ɜɢɫɨɬɢ ɬɚ ɞɿɚɦɟɬɪɢ 

ɬɚɧɤɿɜ ɞɥɹ ɜɫɿɯ ɫɨɪɬɿɜ ɩɢɜɚ. ɐɄɌ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ ɦɚɸɬɶ 

D=2,7ɦ, ɚ h=10,4ɦ , ɐɄɌ ɞɥɹ ɬɟɦɧɨɝɨ ɩɢɜɚ ɦɚє ɞɿɚɦɟɬɪ ɹɤ ɿ ɜ ɫɜɿɬɥɨɝɨ 

ɬɚ ɠɢɜɨɝɨ , ɚɥɟ ɜɢɫɨɬɚ h=7,52ɦ. 

Ʉɨɧɭɫɢ ɐɄɌ ɪɨɡɬɚɲɨɜɭɸɬɶ ɜ ɨɯɨɥɨɞɠɭɜɚɧɢɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɚ 

ɰɢɥɿɧɞɪɢɱɧɚ ɱɚɫɬɢɧɚ ɬɚɧɤɭ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɡɨɜɧɿ ɩɪɢɦɿɳɟɧɧɹ ɧɚ 

ɜɿɞɤɪɢɬɨɦɭ ɩɨɜɿɬɪɿ. ȼɢɫɨɬɚ ɤɨɧɭɫɚ, ɹɤɢɣ ɡɚɯɨɞɢɬɶɫɹ ɜ ɩɪɢɦɿɳɟɧɧɿ 

ɞɨɪɿɜɧɸє hk=2,165ɦ, ɬɨɦɭ ɞɥɹ ɡɪɭɱɧɨɫɬɿ ɩɪɢɣɦɚєɦɨ ɜɢɫɨɬɭ ɩɪɢɦɿɳɟɧɧɹ 

4,8ɦ. ɉɪɢɦɿɳɟɧɧɹ ɩɨɜɢɧɧɨ ɨɯɨɥɨɞɠɭɜɚɬɢɫɹ, ɳɨ ɦɢ ɡɞɿɣɫɧɸєɦɨ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤɿɜ, ɬɨɦɭ ɫɬɟɥɿ ɜ ɤɚɦɟɪɚɯ ɪɨɛɢɦɨ ɝɥɚɞɤɢɦɢ, 

ɚ ɩɿɞɥɨɝɭ ɩɪɢɣɦɚɫɦɨ ɧɚ ɪɿɜɧɿ ɡɟɦɥɿ. 

ȼ ɧɚɲɨɦɭ ɩɪɢɦɿɳɟɧɧɿ ɪɨɡɬɚɲɨɜɚɧɨ nɰɤɬ=8, ɬɚ nɰɤɚ=3, Dɰɤɚ=0,8ɦ. 

ɋɿɬɤɭ ɤɨɥɨɧ ɩɪɢɣɦɚєɦɨ ɫɬɚɧɞɚɪɬɧɭ 12ɯ6, ɬɚ ɪɨɡɪɚɯɭєɦɨ ɤɿɥɶɤɿɫɬɶ 

ɛɭɞɿɜɟɥɶɧɢɯ ɤɜɚɞɪɚɬɿɜ. Ɇɿɠ ɬɚɧɤɚɦɢ ɞɥɹ ɪɨɡɜ’ɹɡɤɢ ɬɪɭɛ ɩɨɬɪɿɛɧɨ 

ɥɢɲɢɬɢ ɧɟ ɦɟɧɲɟ ɧɿɠ 2ɦ.  

ɉɪɢɦɿɳɟɧɧɹ ɐɄɌ ɹɜɥɹє ɫɨɛɨɸ ɫɩɟɰɟɮɿɱɧɭ ɛɭɞɿɜɥɸ, ɬɨ ɩɨɬɪɿɛɧɨ 

ɪɨɡɬɚɲɭɜɚɬɢ ɬɚɧɤɢ , ɬɚ ɩɟɪɟɜɿɪɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɤɥɚɞɟɧɧɹ 

ɬɪɭɛɨɩɪɨɜɨɞɿɜ. 

ɉɥɨɳɚ ɛɭɞɿɜɟɥɶɧɨɝɨ ɤɜɚɞɪɚɬɭ 

Fɩɪ=12*6=72ɦ2 

ɇɟɨɛɯɿɞɧɭ ɩɥɨɳɭ ɞɥɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɐɄɌ ɪɨɡɪɚɯɨɜɭєɦɨ ɚɧɚɥɿɬɢɱɧɨ , 

ɬɚ ɜɢɡɧɚɱɚєɦɨ ɤɿɥɶɤɿɫɬɶ ɧɟɨɛɯɿɞɧɢɯ ɛɭɞɿɜɟɥɶɧɢɯ ɩɪɹɦɨɤɭɬɧɢɤɿɜ. 

ɉɨ ɪɨɡɪɚɯɭɧɤɚɦ ɞɥɹ ɐɄɌ ɬɚ ɮɨɪɮɚɫɧɨɝɨ ɩɪɢɦɿɳɟɧɧɹ ɧɚɦ ɩɨɬɪɿɛɧɨ 

ɲɿɫɬɶ ɰɿɥɢɯ ɬɚ ɦɚɣɠɟ ɰɿɥɢɣ ɫɶɨɦɢɣ ɩɪɹɦɨɤɭɬɧɢɤ. 

ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɄɁ ̱ܨ  ˘˓ = ௩ݍˍܤ ∗ ℎˆ˓ ∗ ߚ = ͺͶͲ,͹ ∗ ͵ ∗ Ͳ,͹ = ͷ͹,ͳ = ͸Ͳ ˏଶ 
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Bk – Ɇɿɫɬɤɿɫɬɶ ɄɁ = 12*7=84ɬ 

qv – ɇɨɪɦɚ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 1ɦ3 = 0,7 

hrp – ȼɚɧɬɚɠɧɚ ɜɢɫɨɬɚ ɲɬɚɛɟɥɹ = 3ɦ 

β – Ʉɨɟɮɿɰɿєɟɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɥɨɳɿ = 0,7 

Ⱦɨɞɚɬɤɨɜɚ ɨɯɨɥɨɞɠɭɜɚɧɚ ɤɚɦɟɪɚ ɛɭɞɟ ɬɚɤɨɸ ɠ ɹɤ ɿ ɄɁ 

ȿɤɫɩɟɞɢɰɿɸ ɡɪɨɛɢɦɨ ɪɨɡɦɿɪɨɦ 6ɯ6ɦ ɡ ɞɜɨɦɚ ɜɢɯɨɞɚɦɢ ɞɥɹ ɮɭɪ  , ʀʀ 

ɪɨɡɦɿɪ ɞɨɡɜɨɥɢɬɶ ɜɿɥɶɧɨ ɩɟɪɟɫɭɜɚɬɢɫɹ ɞɜɨɦ ɟɥɟɤɬɪɨɤɚɪɚɦ ɨɞɧɨɱɚɫɧɨ.  
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4.ɊɈɁɊȺɏɍɇɈɄ ɄɈɇɋɌɊɍɄɐȱȲ ɌȺ ɌɈȼЩɂɇɂ ȱɁɈɅəɐȱȲ 

ɋɌȱɇ 

ȼɢɛіɪ ɛɭɞіɜɟɥьɧɢɯ ɤɨɧɫɬɪɭɤɰіɣ 

ȼ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɦɢ ɨɛɢɪɚєɦɨ ɛɭɞɿɜɟɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ. ȼ ɨɫɧɨɜɿ ɛɭɞɿɜɥɿ 

ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɰɟɝɥɹɧɿ ɧɟɫɭɱɿ ɫɬɿɧɢ  ɬɚ ɤɨɥɨɧɢ ɪɨɡɦɿɪɨɦ 400ɯ400 ɦɦ, 

ɨɞɧɨɫɤɚɬɧɿ ɫɬɪɨɩɢɥɶɧɿ ɛɚɥɤɢ ɡɚɜɞɨɜɲɤɢ ɜ 12000 ɦɦ ɬɚ ɜɢɫɨɬɨɸ 890ɦɦ. 

ȼ ɫɩɨɪɭɞɿ ɩɨɤɪɢɬɬɹ ɛɭɞɟ ɛɟɡ ɝɨɪɢɳɧɨɝɨ ɬɢɩɭ . 

Ɂɨɜɧɿɲɧɿ ɫɬɿɧɢ ɜɢɝɨɬɨɜɥɟɧɿ ɡ ɰɟɝɥɢ ɬɚ ɭɬɟɩɥɟɧɿ ɉɋȻ-ɋ 

Ɇɿ ɤɚɦɟɪɚɦɢ 1-2,5 , 2-1,3,5 , 3-2,4,5,6 4-3,6 , 5-1,2,3,6 , 6-5,7 , 7-5,6 

ɬɚɤɨɠ ɡ ɰɟɝɥɢ ɬɚ ɉɋȻ-ɋ 

Ʉɨɟɮіɰієɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱі ɱɟɪɟɡ ɫɬіɧɢ 

ȼ ɦ.Ɉɞɟɫɚ ɫɟɪɟɞɧɶɨɪɿɱɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɹɝɚє 10,7°ɋ 

Ⱦɥɹ ɜɫɿɯ ɡɨɜɧɿɲɧɿɯ ɫɬɿɧ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɨɞɧɭ ɤɨɧɫɬɪɭɤɰɿɸ, ɬɚɤɭ ɠ 

ɹɤ ɿ ɞɥɹ ɐɄɌ 

ȼ ɩɪɢɦɿɳɟɧɧɹɯ ɤɨɥɢɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɦɟɠɚɯ +3-

+6°ɋ , ɯɨɱ ɜ ɟɤɫɩɟɞɢɰɿʀ +12 ʀʀ ɩɥɨɳɚ ɦɚɥɚ , ɬɨɦɭ ɩɪɢɣɦɚєɦɨ tɜ=4°ɋ 

Ʉɨɟɮɿɰɿєɧɬ ɩɟɪɟɞɚɱɿ ɬɟɩɥɚ ɜ ɤɚɦɟɪɿ ɡ tɜ=4°ɋ ɛɭɞɟ k0
ɬɪ=0,44ȼɬ/ɦ3*Ʉ 

Ɂɡ ɬɚɛɥɢɰɿ 8,2 ɤɧɢɝɢ Ȼ.Ʉ. əɜɧɟɥɶɄɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɩɪɢɣɦɚєɬɶɫɹ ɡ 

ɬɚɛɥɢɰɿ 8,1 

ɚɧ=23ȼɬ/ɦ2*Ʉ 

ɚɜ=9ȼɌ/ɦ2*Ʉ 

Ɍɟɪɦɿɱɧɢɣ ɨɩɿɪ ɨɤɪɟɦɢɯ ɲɚɪɿɜ ɛɭɞɿɜɟɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ  ܴ� =∑ఋ�ఊ� 
ɋɭɦɚɪɧɢɣ ɬɟɪɦɿɱɧɢɣ ɨɩɿɪ 

 

∑ఋ�ఊ�=଴,଴ଶ଴,ଽ଼ + ଴,଴଴ସ଴,ଷ + ଴,଴ଶ଴,ଽଷ + ଴,ଷ଼଴,଼ଵ + ଴,଴ଶ଴,ଽଷ = Ͳ,ͷͶ͸ 

Ɍɨɜɳɢɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɫɬɚɧɭ ɡɧɚɯɨɞɢɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ ˪ߛ ˊ̞˓ = ˊ˪ߛ ∗ ሺ ͳ݇଴̞˓ − ሺ ͳ˃ː + ∑ �ߛ�ߜ + ͳ˃˅ ሻሻ 

˓̞ˊ˪ߜ = Ͳ,Ͳͷ ∗ ቆ ͳͲ,Ͷͷ − ( ͳʹ͵ + Ͳ,ͷͷ + ͳͻ)ቇ = Ͳ,Ͳͺˏ 
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Ɍɨɜɳɢɧɭ ɿɡɨɥɹɰɿʀ ɩɪɢɣɦɟɦɨ 100ɦɦ 

Ⱦɿɣɫɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ (Ɋɨɡɪɚɯɨɜɭєɬɶɫɹ ɱɟɪɟɡɬɟ , ɳɨ 

ɞɿɿɿɣɫɧɚ ɬɨɜɳɢɧɚ ɛɿɥɶɲɟ , ɹɤ ɧɚ  10% ɜɪɿɡɧɹєєɬɶɫɹ ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ) ݇଴̌ = ͳͳ˃ː + ∑ �ߛ�ߜ + ͳ˃˅ + �ߛ�ߜ  
 ݇଴̌ = ͳͳʹ͵ + Ͳ,ͷͷ + ͳͻ + Ͳ,ͳͲ,Ͳͷ = Ͳ,͵ͺ В˕ˏଶ ∗ К 

 

Ɂɨɜɧɿɲɧɹ ɫɬɿɧɚ ɟɤɫɩɟɞɢɰɿʀ ɩɪɢɣɦɚєɬɶɫɹ ɬɚɤɨɸ ɠ. 

ȼɧɭɬɪɿɲɧɿ ɫɬɿɧɢ 

Ɇɿɠ ɨɯ. ɉɪɢɦɿɳɟɧɧɹɦɢ, ɩɪɢɣɦɚєɦɨ ɫɤɥɚɞ ɜɫɿɯ ɩɟɪɟɝɨɪɨɞɨɤ 

ɨɞɧɚɤɨɜɢɦɢ ɞɥɹ ɩɟɪɟɩɚɞɭ ɬɟɦɩɟɪɚɬɭɪ ɡ4°ɋ-12°ɋ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ k0
ɬɪ=0,5ȼɬ/ɦ3 

ɇɟɨɛɯɿɞɧɚ ɬɨɜɳɢɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɲɚɪɭ ߜ˪ˊ̞˓ = Ͳ,Ͳͷ ∗ ቆ ͳͲ,Ͷʹ − (ͳͻ + Ͳ,͵ͷ + ͳͻ)ቇ = Ͳ,Ͳ͹ˏ 

ɉɪɢɣɦɚєɦɨ 75ɦɦ 

 

ɉɨɤɪɢɬɬɹ ɨɯɨɥɨɞɠɭɜɚɧɢɯ ɤɚɦɟɪ 

Ⱦɥɹ ɜɫɿɯ ɤɚɦɟɪ ɬɨɜɳɢɧɚ ɩɨɤɪɢɬɬɹ ɛɭɞɟ ɨɞɧɚɤɨɜɨɸ. Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ 

ɜɿɡɦɟɦɨ ɤɚɦɟɪɭ ɐɄɌ ɜ ɹɤɿɣ tɜ=°ɋ. Ʉɨɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ 

k0
ɬɪ=0,42ȼɬ/ɦ2*Ʉ. Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɞɥɹ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ  

ɚɜ=9ȼɌ/ɦ2*Ʉ 

Ɍɟɩɥɨɿɡɨɥɹɰɿɹ ɩɨɤɪɢɬɬɹ ɡ ɩɥɢɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɉɋȻ-ɋ 

ɋɭɦɚɪɧɢɣ ɬɟɪɦɿɱɧɢɣ ɨɩɿɪ 

∑ఋ�ఊ� = Ͳ,͹Ͷ͵ В˕/ˏଶ ∗ К 

Ɍɨɜɳɢɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɲɚɪɭ 
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˓̞ˊ˪ߜ = Ͳ,Ͳͷ ∗ ቆ ͳͲ,Ͷʹ − ( ͳʹ͵ + Ͳ,͹Ͷ͵ + ͳͻ)ቇ = Ͳ,Ͳ͹Ͷˏ 

ɉɪɢɣɦɚєɦɨ 75ɦɦ 

 

 

 

 

ɉɿɞɥɨɝɚ ɨɯɨɥɨɞɠɭɸɦɢɯ ɩɪɢɦɿɳɟɧɶ 

Ɍɟɩɥɨɿɡɨɥɹɰɿɹ ɞɥɹ ɜɫɿɯ ɩɪɢɦɿɳɟɧɶ ɛɭɞɟ ɨɞɧɚɤɨɜɨɸ ɞɥɹ ɜɫɿɯ 

ɩɪɢɦɿɳɟɧɶ. 

Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɜɿɡɦɟɦɨ ɤɚɦɟɪɭ ɐɄɌ ɜ ɹɤɿɣ tɜ=°ɋ. Ʉɨɮɿɰɿєɧɬ 

ɬɟɩɥɨɩɟɪɟɞɚɱɿ k0
ɬɪ=0,41ȼɬ/ɦ2*Ʉ. Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɞɥɹ 

ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ  

ɚɜ=9ȼɌ/ɦ2*Ʉ 

ɋɭɦɚɪɧɢɣ ɬɟɪɦɿɱɧɢɣ ɨɩɿɪ ɲɚɪɿɜ ɤɨɧɫɬɪɭɤɰɿʀ (ɤɪɿɦ ɬɟɩɥɨɿɡɨɥɹɰɿʀ 

ɤɟɪɚɦɡɢɬɨɜɨɝɨ ɝɪɚɜɿɸ) 

∑ఋ�ఊ� = Ͳ,ͷͺ͸ В˕/ˏଶ ∗ К 

Ɍɨɜɳɢɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɲɚɪɭ ߜ˪ˊ̞˓ = Ͳ,Ͳͷ ∗ ቆ ͳͲ,Ͷͳ − (ͳͻ + Ͳ,ͷͺ͸)ቇ = Ͳ,͵Ͷˏ 

ɉɪɢɣɦɚєɦɨ 340ɦɦ 

 

Ɋɨɡɪɚɯɭɧɨɤ ɿɡɨɥɹɰɿʀ ɐɄɌ 

ȼ ɬɚɧɤɚɯ ɫɬɚɧɞɚɪɬɧɚ ɿɡɨɥɹɰɿɹ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɭ ɡɚɜɬɨɜɲɤɢ ɜ 

150ɦɦ 

Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ ɚɧɚɥɨɝɿɱɧɢɦɢ ɩɨɩɟɪɟɞɧɿɦ ɮɨɪɦɭɥɚɦ 

Ɉɰɢɧɤɨɜɚɧɢɣ ɡɚɯɢɫɧɢɣ ɲɚɪ ɬɨɜɳɢɧɨɸ 1ɦɦ ɧɟ ɜɪɚɯɨɜɭєɬɶɫɹ. 

 

ɚɧ=21ȼɬ/ɦ2*Ʉ 

ɚɜ=11ȼɌ/ɦ2*Ʉ 
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 ݇଴ = ͳͳ˃ː + ∑ �ߛ�ߜ + ͳ˃˅  

 ݇଴ = ͳͳʹͳ + Ͳ,ͳͷͲ,Ͳͷ + ͳͳͳ = Ͳ,͵ͺ В˕ˏଶ ∗ К 
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5.ɊɈɁɊȺɏɍɇɈɄ ɌȿɉɅɈɇȺȾɏɈȾɀȿɇЬ ȾɈ ɈɏɈɅɈȾɀɍȼȺɇɂɏ 

ɉɊɂɆȱЩȿɇЬ 

ȼɢɞɢ ɬɟɩɥɨɧɚɞɯɨɞɠɟɧь 

Ⱦɥɹ ɡɛɟɪɿɝɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜ ɤɚɦɟɪɚɯ ɬɚ ɐɄɌ ɩɨɜɢɧɧɿ ɛɭɬɢ ɞɨɬɪɢɦɚɧɿ 

ɩɟɜɧɿ ɬɟɦɩɟɪɚɬɭɪɧɿ ɪɟɠɢɦɢ. Ⱦɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɧɨ ɩɪɚɜɢɥɶɧɨ ɩɿɞɿɛɪɚɬɢ 

ɨɫɧɨɜɧɟ ɬɚ ɞɨɩɨɦɿɠɧɟ ɨɛɥɚɞɧɚɧɧɹ. 

ɉɿɞɛɿɪ ɨɛɥɚɞɧɚɧɧɹ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɬɟɩɥɨɜɢɦ ɪɨɡɪɚɯɭɧɤɨɦ , ɜ ɹɤɨɦɭ 

ɜɪɚɯɨɜɭɸɬɶɫɹ ɜɫɿ ɜɢɞɢ ɬɟɩɥɨɜɢɯ ɧɚɞɯɨɞɠɟɧɶ , ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ 

ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɜ ɤɚɦɟɪɚɯ. 

Ⱦɥɹ ɤɨɠɧɨʀ ɡ ɤɚɦɟɪ ɪɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɨɤɪɟɦɨ. 

ȼ ɪɨɡɪɚɯɭɧɤɚɯ ɜɪɚɯɨɜɭɸɬɶɫɹ ɬɚɤɿ ɬɟɩɥɨɩɪɢɬɨɤɢ 

Q1 – ɑɟɪɟɡ ɨɝɨɪɨɞɠɟɧɧɹ 

Q2 – ȼɿɞ ɩɪɨɞɭɤɬɿɜ ɩɿɞ ɱɚɫ ɬɟɪɦɨɨɛɪɨɛɤɢ 

Q3 – ȼɿɞ ɪɿɡɧɢɯ ɞɠɟɪɟɥ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ 

Q4 – ȼɿɞ ɩɪɨɞɭɤɬɿɜ ɩɿɞ ɱɚɫ ɛɪɨɞɿɧɧɹ  

Ɍɟɩɥɨɧɚɞɯɨɞɠɟɧɧɹ ɞɨ ɬɚɧɤɿɜ ɧɟ ɩɨɫɬɿɣɧɟ , ɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɰɢɤɥɿɜ 

ɡɚɩɨɜɧɟɧɧɹ ɬɚ ɡɜɿɥɶɧɟɧɧɹ ɬɚɧɤɿɜ ɬɚ ɫɬɚɞɿɣ ɛɪɨɞɿɧɧɹ. ɉɪɨɬɟ ɜ 

ɩɪɢɦɿɳɟɧɧɹɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɫɬɿɣɧɟ ɨɯɨɥɨɞɠɟɧɧɹ. 

Ɍɟɩɥɨɧɚɞɯɨɞɠɟɧɧя ɱɟɪɟɡ ɨɝɨɪɨɞɠɟɧɧя  

Q1 ȼɢɡɧɚɱɚєɬɶɫɹ , ɹɤ ɫɭɦɚ ɬɟɩɥɨɧɚɞɯɨɞɠɟɧɶ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, 

ɫɬɿɧɢ, ɩɟɪɟɤɪɢɬɬɹ, ɚɛɨ ɩɨɤɪɢɬɬɹ , ɩɿɞɥɨɝɭ ɿ ɬ.ɞ. ɐɟ ɜɢɤɥɢɤɚєɬɶɫɹ ɱɟɪɟɡ 

ɪɿɡɧɢɰɸ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿ ɿ ɜ ɫɟɪɟɞɢɧɿ ɩɪɢɦɿɳɟɧɧɹ Q1ɬ , ɬɚ 

ɬɟɩɥɨɧɚɞɯɨɞɠɟɧɶ ɜɿɞ ɫɨɧɹɱɧɨʀ ɪɚɞɿɚɰɿʀ Q1ɫ ɱɟɪɟɡ ɩɨɤɪɢɬɬɹ ɿ ɫɬɿɧɢ. ܳଵ = ܳଵ˕ + ܳଵ˔ 

Ɋɨɡɪɚɯɨɜɭєɦɨ Q1ɬ ܳଵ˕ = ݇ˇ ∗ ܨ ∗ ߠ ∗ ͳͲ−ଷ = ݇ˇ ∗ ܨ ∗ ሺ�ˊ − �˅ሻ ∗ ͳͲ−ଷ 

ȼ ɹɤɿɣ ݇ˇ- Ⱦɿɣɫɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ  

 Ɋɨɡɪɚɯɭɧɤɨɜɚ ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ ɨɝɨɪɨɞɠɟɧɧɹ ɦ2 -ܨ 

 �- Ɍɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ 

 �ˊ- Ɂɨɜɧɿɲɧɹ ɬɟɦɩɟɪɚɬɭɪɚ  



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 �˅- ȼɧɭɬɪɿɲɧɹ ɬɟɦɩɟɪɚɬɭɪɚ 

 

Q1ɫ Ɋɨɡɪɚɯɨɜɭєɬɶɫɹ  

 ܳଵ˔ = ݇ˇ ∗ ܨ ∗ ∆�௖ ∗ ͳͲ−ଷ 

ȼ ɹɤɿɣ ݇ˇ- Ⱦɿ ɣɫɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ɜ ɨɝɨɪɨɪɨɞɠɟɧɧɹɯ ܨ- Ɉɩɪɨɦɿɧɸɜɚɧɚ ɫɨɧɰɟɦ ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ ɨɝɨɪɨɞɠɟɧɧɹ ɦ2 

 ∆�௖- ɇɚɞɥɢɲɤɨɜɚ ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɞɿєɸ 

ɫɨɧɹɱɧɨʀ ɪɚɞɿɚɰɿʀ. 

ɋɟɪɟɞɧɶɨɪɿɱɧɭ ɬɟɦɩɟɪɚɬɭɪɭ ɜ Ɉɞɟɫɿ ɩɪɢɣɦɚєɦɨ tɫɝ=11°ɋ 

Ʌɿɬɧɹ ɬɟɦɩɟɪɚɬɭɪɚ tɥɪ=30°ɋ 

Ɂɢɦɧɹ  tɡɪ=-19°ɋ 

Ɋɨɡɪɚɯɭɧɨɤ ɱɟɪɟɡ ɛɭɞɿɜɟɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ 

ɐɄɌ , tɜɧ=3°ɋ 

ɋɬɿɧɚ ɡ ɄɁ ɞɨ ɐɄɌ, ɡ ɟɤɫɩɟɞɢɰɿʀ ɞɨ ɮɨɪɮɚɫɧɨɝɨ ɬɚ ɄɁ ɞɨ 

ɮɨɪɮɚɫɧɨɝɨ ɜɢɤɨɧɚɧɨ ɫɭɰɿɥɶɧɨɸ. Kɞ = 0,44 ȼɬ*ɦ2*Ʉ 

Kɞ = 0,44 ȼɬ*ɦ2*Ʉ 

Tɧ=20°ɋ 

F=lh, 

Ⱦɟ l- ɰɟ ɞɨɜɠɢɧɚ ɫɬɿɧɤɢ  

h- ɜɢɫɨɬɚ ɫɬɿɧɤɢ ܨ = ͳʹ ∗ ͷ.ͺ + ͳʹ ∗ ͷ.ͺ = ͳ͵ͻ.ʹˏଶ ܳଵ˕ = Ͳ,ͶͶ ∗ ͳ͵ͻ,ʹ ∗ ሺʹͲ − ͵ሻ ∗ ͳͲ−ଷ = ͳ,ͳ ˍВ˕ 

Ɍɟɩɥɨɩɪɢɬɨɤɿɜ ɜɿɞ ɪɚɞɿɚɰɿʀ ɧɟɦɚє 

ȼɧɭɬɪɿɲɧɹ ɫɬɿɧɚ (ɫɯ+ɩɧ ɫɭɦɿɠɧɚ ɡ ɤɡ) 

Kɞ = 0,5 ȼɬ*ɦ2*Ʉ 

Tɧ=6°ɋ ܨ = ͺ ∗ ͷ,ͺ = Ͷ͸,Ͷˏଶ ܳଵ˕ = Ͳ,ͷ ∗ Ͷ͸,Ͷ ∗ ሺ͸ − ͵ሻ ∗ ͳͲ−ଷ = Ͳ,Ͳ͸ ˍВ˕ 

Ɂɨɜɧɿɲɧɹ ɫɬɿɧɚ (ɉȾ) 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

Kɞ = 0,38 ȼɬ*ɦ2*Ʉ 

Tɧ=30°ɋ ܨ = ʹͲ ∗ ͷ,ͺ = ͳͳ͸ˏଶ ܳଵ˕ = Ͳ,͵ͺ ∗ ͳͳ͸ ∗ ሺ͵Ͳ − ͵ሻ ∗ ͳͲ−ଷ = ͳ,͵ ˍВ˕ 

ȼɿɞ ɫɨɧɹɱɧɨʀ ɪɚɞɿɚɰɿʀ. ∆�ଵ௖ = ͷ,ͷ℃ ܳଵ˔ = Ͳ,͵ͺ ∗ ͳͳ͸ ∗ ͷ,ͷ ∗ ͳͲ−ଷ = Ͳ,͵ͶˍВ˕ ܳଵ = ͳ,ͷͶ 

 

ɉɤɪɿɜɥɹ 

 

Kɞ = 0,42 ȼɬ*ɦ2*Ʉ 

Tɧ=30°ɋ ܨ = ʹͶ ∗ ͳʹ,ͷͺͷ − ͹ ∗ ͷ,͹ = ʹ͸ʹ,ͳˏଶ ܳଵ˕ = Ͳ,Ͷʹ ∗ ʹ͸ʹ,ͳ ∗ ሺ͵Ͳ − ͵ሻ ∗ ͳͲ−ଷ = ͵,ʹ ˍВ˕ 

ȼɿɞ ɫɨɧɹɱɧɨʀ ɪɚɞɿɚɰɿʀ. ∆�ଵ௖ = ͳͶ,ͻ℃ ܳଵ˔ = Ͳ,Ͷʹ ∗ ʹ͸ʹ,ͳ ∗ ͳͶ,ͻ ∗ ͳͲ−ଷ = ͳ,͸ͷˍВ˕ ܳଵ = Ͷ,͸ͷ 

ɉɿɞɥɨɝɨ 

Ʉɨɟɮɿɰɿєɧɬ ɞɥɹ ɭɪɚɯɭɜɚɧɧɹ ɲɚɪɭ ɿɡɨɥɹɰɿʀ ݉ = ͳͳ + ͳ.ʹͷ ∗ ሺߛ�ߜ�ሻ = ͳͳ + ͳ.ʹͷ ∗ ሺ ሻͲ.ͷͺ͸ + ͳ.͹ = Ͳ.ʹ͸ 

݇˖˔ˎ = Ͳ,Ͷ͹; Ͳ.ʹ͵; Ͳ.ͳʹ; Ͳ.Ͳ͹  ܨଵ = ʹͲ ∗ ʹ = ͶͲˏଶ 

Ⱦɥɹ ɩɟɪɲɨʀ ɞɜɥɯ ɦɟɬɪɨɜɨʀ ɡɨɧɢ ܳଵ˕ = ݇˖˔ˎ ∗ ܨ ∗ ሺ�ː ∗ �˅ሻ ∗ ݉ ∗ ͳͲ−ଷ = Ͳ,Ͷ͹ ∗ ͶͲ ∗ ሺ͸,ͺ − ͵ሻ ∗ Ͳ,ʹ͸ ∗ ͳͲ−ଷ= Ͳ,ͲʹˍВ˕ 

Ⱦɥɹ ɜɫɿɯ ɿɧɲɢɧ ɡɨɧ ɩɪɨɜɨɞɢɬɶɫɹ ɚɧɚɥɨɝɿɱɧɢɣ ɪɨɡɪɚɯɭɧɨɤ 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 ܳଶ˕ = Ͳ,ͲͲͻˍВ˕ ܳଷ˕ = Ͳ,ͲͲͷˍВ˕ ܳସ˕ = Ͳ,ͲͲͺˍВ˕ ܳଵ˔ = ͲˍВ˕ ܳଵ = Ͳ,ͲͶʹ 

ɋɬɿɧɚ ɐɄɌ ɞɨ Ɏɨɪɮɚɫɧɨɝɨ 

Kɞ = 0,5 ȼɬ*ɦ2*Ʉ 

Tɧ=5°ɋ ܨ = ͳʹ,͵ͷ ∗ ͷ,ͺ = ͸ͻ,͸ˏଶ ܳଵ˕ = Ͳ,ͷ ∗ ͸ͻ,͸ ∗ ሺͷ − ͵ሻ ∗ ͳͲ−ଷ = Ͳ,Ͳͺ ˍВ˕ 

Ɍɟɩɥɨɩɪɢɬɨɤɿɜ ɜɿɞ ɪɚɞɿɚɰɿʀ ɧɟɦɚє 

Ⱦɜɟɪɿ ɄɁ , ɬɚ ɫɤɥɚɞɭ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ 

Ⱦɥɹ ɦɿɧɿɦɚɥɶɧɢɯ ɜɬɪɚɬ ɬɟɦɩɟɪɚɬɭɪɢ ɞɜɟɪɿ ɩɨɜɢɧɧɿ ɳɿɥɶɧɨ 

ɩɪɢɥɹɝɚɬɢ ɞɨ ɤɨɪɨɛɤɢ ɬɚ ɜɿɞɤɪɢɜɚɬɢɫɹ/ɡɚɱɢɧɹɬɢɫɹ ɛɟɡ ɡɭɫɢɥɶ.Ɉɛɢɪɚєɦɨ 

ɜɚɧɬɚɠɧɿ ɜɿɞɤɚɬɧɿ ɞɜɟɪɿ. 

Ⱦɚɥɿ ɜɫɿ ɪɨɡɪɚɯɭɧɤɢ ɩɪɨɜɨɞɹɬɶɫɹ ɚɧɚɥɨɝɿɱɧɢɦ ɦɟɬɨɞɨɦ ɬɚ 

ɡɚɧɨɫɹɬɶɫɹ ɞɨ ɬɚɛɥɢɰɿ 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
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Ɉɝɨɪɨɞɠɟɧɧɹ kɨɞ F ɦ^2 tɧ θ Q1ɬ ∆� Q1c Q1 

ЦɄɌ         

Ɂɨɜɧіɲɧɹ 
ɫɬіɧɧɚ 
ɉіɜɞɟɧɧɚ 
ɉɨɤɪіɜɥɹ 
ɉіɞɥɨɝɚ 

ɋɬіɧɚ ɡ ɄɁ 
ɋɬіɧɚ ɫɯ+ɩɧ 

 

0,38 

0,42 

0,41 

0,5 

0,5 

 

116 

262,1 

302 

46,4 

139,2 

 

30 

30 

8 

6 

20 

 

27 

27 

3,8 

3 

17 

 

1,2 

3 

0,042 

0,06 

1,1 

 

5,5 

14,9 

- 

0 

0 

 

0,34 

1,65 

- 

0 

0 

 

1,54 

4,65 

0,04 

0,06 

1,1 

        ∑=7,4ɤВɬ 
ɮɨɪɮɚɫɧɟ         

Ɂɨɜɧіɲɧɹ 
ɫɬіɧɧɚ 
ɉіɜɞɟɧɧɚ 
ɋɬіɧɤɚ ɡ 
ɤɚɦ7 

ɋɬіɧɤɚ ɡ 
ɟɤɫɩ. 

Ɂ ɤɚɦɟɪɚɦɢ 
ɤɡ 

Ⱦɜɟɪі 
ɉɨɤɪіɜɥɹ 
ɩіɞɥɨɝɚ 

 

0,28 

0,5 

0,5 

0,4 

0 

0,42 

0,41 

 

92,8 

9,6 

34,8 

58 

6 

209 

209 

 

30 

20 

12 

6 

0 

30 

8 

 

27 

15 

7 

1 

0 

25 

1,8 

 

1 

0,5 

0,11 

0,03 

0 

2,3 

0,01 

 

5,5 

0 

0 

0 

0 

14,9 

0 

 

0,3 

0 

0 

0 

0 

1,3 

0 

 

1,3 

0,5 

0,11 

0,03 

0 

3,67 

0,01 

        ∑=5,6ɤВɬ 
ɄɁ ɝɨɬɨɜɨɝɨ         

Ɂɨɜɧіɲɧɹ 
ɫɬіɧɧɚ 
ɉɇ 

ɉɨɤɪіɜɥɹ 
ɉіɞɥɨɝɚ 
Ⱦɜɟɪі 
ɋɬіɧɚ ɡ 
ɬɟɯɧ ɤɚ 
ɋɬіɧɚ ɡ 
ɟɤɫɩ 

ɋɬіɧɚ ɡ 
ɮɨɪɮɚɫ 

 

0,38 

0,42 

0,41 

04 

05 

0,5 

0,44 

 

52,2 

63,4 

63,4 

6 

38 

38 

58 

 

30 

30 

8 

0 

20 

12 

- 

 

24 

24 

0,8 

0 

14 

6 

- 

 

0,5 

0,67 

- 

0 

0,24 

0,1 

- 

 

0 

14,9 

0 

0 

0 

0 

- 

 

0 

0,42 

0 

0 

0 

0 

- 

 

0,5 

11 

0 

0 

0,24 

0,1 

- 

        ∑=1,95ɤВɬ 
ɄɁ ɫɢɪɨɜɢɧɢ         

Ɂɨɜɧіɲɧɹ 
ɫɬіɧɧɚ 
ɉɇ 

ɉɨɤɪіɜɥɹ 
ɉіɞɥɨɝɚ 
Ⱦɜɟɪі 
ɋɬіɧɚ ɡ 
ɬɟɯɧ ɤɚ 
ɋɬіɧɚ ɡ 
ɟɤɫɩ 

ɋɬіɧɚ ɡ ЦɄɌ 

 

0,38 

0,42 

0,41 

0,4 

0,5 

0,5 

0,5 

 

52,2 

63,4 

634 

6 

38 

38 

58 

 

30 

30 

8 

0 

20 

12 

- 

 

24 

24 

0,8 

0 

14 

6 

- 

 

0,5 

0,67 

- 

0 

0,24 

0,1 

- 

 

0 

14,9 

0 

0 

0 

0 

- 

 

0 

0,42 

0 

0 

0 

0 

- 

 

0,5 

1,1 

0 

0 

0,24 

0,1 

- 

        ∑=1,95ɤВɬ 
ȿɤɫɩɟɞɢɰіɹ         
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Ɂɨɜɧіɲɧɹ 
ɫɬіɧɚ 

ɉіɜɧіɱɧɚ 
ɉɨɤɪіɜɥɹ 
ɉіɞɥɨɝɚ 
Ⱦɨɤɢ 

 

0,38 

0,44 

0,41 

04 

 

 

34,8 

43 

43 

6 

 

 

30 

30 

8 

0 

 

 

18 

18 

- 

0 

 

 

0,24 

0,34 

- 

0 

 

0 

14,9 

0 

0 

 

 

0 

0,28 

0 

0 

 

 

0,24 

0,62 

0 

0 

        ∑=0,86ɤВɬ 

 

 

 

 

 

 

 

 

Ɍɟɩɥɨɧɚɞɯɨɞɠɟɧɧɹ ɞɨ ɬɚɧɤɿɜ ɐɄɌ 

Kɞ = 0,32 ȼɬ*ɦ2*Ʉ 

Tɧ=30°ɋ ܨ = Ͷ,ͷʹ + ͻ,͵ ∗ Ͷ,ͷʹ = Ͷ͹ˏଶ ܳଵ˕ = Ͳ,͵ʹ ∗ Ͷ͹ ∗ ͵Ͳ ∗ ͳͲ−ଷ = Ͳ,Ͷͷ ˍВ˕ 

ɑɟɪɟɡ ɫɨɧɹɱɧɟ ɨɩɪɨɦɿɧɟɧɧɹ  ܳଵ˔ = Ͳ,͵ʹ ∗ Ͷ͹ ∗ Ͷ ∗ ͳͲ−ଷ = Ͳ,Ͳ͸ ˍВ˕ ܳଵ = Ͳ,ͷͳˍВ˕ 

Ⱦɥɹ ɫɜɿɬɥɨɝɨ ɬɚ ɠɢɜɨɝɨ ɩɢɜɚ 5 ɬɚɧɤɿɜ ܳଵ = ͷ ∗ Ͳ,Ͷͷ + ͷ ∗ Ͳ,Ͳ͸ = ʹ,ͷͷˍВ˕ 

Ⱦɥɹ ɬɟɦɧɨɝɨ 3ɬɚɧɤɚ ܳଵ = ͵ ∗ Ͳ,͵ + ͵ ∗ Ͳ,ͲͶ = ͳ,ͲʹˍВ˕ 

Ɍɟɩɥɨɩɪɢɬɨɤɢ ɜɿɞ ɨɛɪɨɛɤɢ ɩɪɨɞɭɤɬɭ Q2 ɤȼɬ 

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɡɚ ɞɨɛɭ ɫɬɚɧɨɜɢɬɶ G=12ɬ/ɞɨɛ 

Ɋɨɡɪɚɯɭɧɨɤ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɄɈ ɬɚ ɄɁ ɝɨɬɨɜɨʀ 

ɩɪɨɞɭɤɰɿʀ ܳଶ,ଷ = ܩ ∗ ܿ௣ ∗ ∆� = ͳʹ ∗ ͳͲͲͲʹͶ ∗ ͵͸ͲͲ ∗ Ͷ,ͳͻ ∗ ሺͳͷ − ͺሻ = Ͷ,ͳˍВ˕ 

ɇɚ ɄɁ ɫɢɪɨɜɢɧɢ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢɣɦɚɸɬɶ ɬɚɤɟ ɠ ɫɚɦɟ 
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ܳଶ,ଷ = Ͷ,ͳˍВ˕ 

Ɂɚ ɬɟɯɧɨɥɨɝɿєɸ ɫɭɫɥɨ ɡɚ ɞɨɛɭ ɩɨɬɪɿɛɧɨ ɨɯɨɥɨɞɢɬɢ ɜɿɞ 6ɞɨ 0°ɋ 

Ɍɚɧɤɢ ɞɥɹ ɫɜɿɬɥɨɝɨ ɩɢɜɚ Vɫɜ=33ɦ3 ܳଶ,˔˅ = ܩ ∗ ܿ˓ ∗ ∆� = ͵͵ ∗ ͳͲͲͲʹͶ ∗ ͵͸ͲͲ ∗ Ͷ.ͳͻ ∗ ͸ = ͻ,ͷ͸ˍВ˕ 

Ⱦɥɹ ɠɢɜɨɝɨ ܳଶ,ˉ˅ = ܩ ∗ ܿ˓ ∗ ∆� = ͵͵ ∗ ͳͲͲͲʹͶ ∗ ͵͸ͲͲ ∗ Ͷ.ͳͻ ∗ ͳʹ = ͳͻ.ʹˍВ˕ 

Ⱦɥɹ ɬɟɦɧɨɝɨ ܳଶ,˕˅ = ܩ ∗ ܿ˓ ∗ ∆� = ͵Ͳ ∗ ͳͲͲͲʹͶ ∗ ͵͸ͲͲ ∗ Ͷ.ͳͻ ∗ ͸ = ͻ,ͳˍВ˕ 

Ɇɚɤɫɢɦɚɥɶɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ܳଶ,˙ˍ˕ = ܳଶ,˔˅ + ܳଶ,ˉ˅ + ܳଶ,˕˅ = ͻ,ͷ͸ + ͳͻ,ʹ + ͻ,ͳ = ͵͹,ͺ͸ˍВ˕ 

Ɍɟɩɥɨɩɪɢɬɨɤɢ ɜɿɞ ɨɯ. Ɂɚɜɚɪɟɧɨɝɨ ɫɭɫɥɚ 

Ɍɟɩɥɨɜɢɣ ɛɚɥɚɧɫ ܳ˔˖˔ˎ˃ = ܳ˅ˑˇˋ ܩ௖ ∗ ܿ௖ ∗ ∆�௖ = ˅ܩ ∗ ܿ˅ ∗ ∆�˅ ͳʹ ∗ ͻ͸ͲͲ͹ʹͲͲ ∗ ͵,ͺͷ ∗ ሺͻͷ − ͸ሻ = ͷͷͲˍВ˕ 

ɇɚ ɩɥɚɫɬɢɧɱɚɬɢɣ ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɫɬɚɧɨɜɢɬɶ550ɤȼɬ, ɚ ɹɤɳɨ ɜɪɚɯɭɜɚɬɢ ɜɬɪɚɬɢ , ɬɨ  ܳ˅ˑˇˋ = ͳ,͵ ∗ ܳ˔˖˔ˎ˃ = ͷͷͲ ∗ ͳ.͵ = ͹ͳͷˍВ˕ 

ȼɢɬɪɚɬɚ ɥɶɞɹɧɨʀ ɜɨɞɢ ܩ˅ = ܳ˅ˑˇˋܿ ∗ ∆� = ͹ͳͷͶ.ͳͻ ∗ ሺͺͷ − ʹሻ = ʹ.ͳˍˆ/˔ 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɜɢɩɚɪɧɢɤ  ∆� = ͳͶ − ʹ = ͳʹ°ܥ ܳଶ,ˎ˅ = ˅ܩ ∗ ܿ˓ ∗ ∆� = ʹ,ͳ ∗ Ͷ,ͳͻ ∗ ͳʹ = ͳͲ͸ˍВ˕ 

Ɍɟɩɥɨɩɪɢɬɨɤɢ ɜɿɞ ɛɪɨɞɿɧɧɹ ɩɢɜɚ Q4 

ɉɨ ɬɟɯɧɨɥɨɝɿʀ ɦɚɤɫ.ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɫɭɫɥɚ ɡɚ ɞɨɛɭ ɫɹɝɚє 

1,5°ɋ 
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Ʉɿɥɶɤɿɫɬɶ ɬɚɧɤɿɜ ɜ ɹɤɢɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɨɞɧɨɱɚɫɧɨ ɝɨɥɨɜɧɟ ɛɪɨɞɿɧɧɹ 

ɫɹɝɚє ɞɥɹ ɫɜɿɬɥɨɝɨ-2, ɞɥɹ ɠɢɜɨɝɨ-1, ɞɥɹ ɬɟɦɧɨɝɨ-1. 

Ɇɚɤɫɢɦɚɥɶɧɢɣ ɨɛ’єɦ ɫɭɫɥɚ ɧɚ ɫɬɚɞɿʀ ɝɨɥɨɜɧɨɝɨ ɛɪɨɞɿɧɧɹ �˄ ˓ ˏ˃ˍ˔ = ͵͵ ∗ ͵ + ͵Ͳ = ͳʹͻ 

Ɍɟɩɥɨɩɪɢɬɿɤ ɜɿɞ ɛɪɨɞɿɧɧɹ ɫɭɫɥɚ ܳହ = ܩ ∗ ܿ௣ ∗ ∆� = ͳʹͻ ∗ ͻ͸ͲʹͶ ∗ ͵͸ͲͲ ∗ ͵,ͺͷ ∗ ͳ,ͷ = ͺ,͵ˍВ˕ 

ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɬɟɩɥɨɧɚɞɯɨɞɠɟɧɧɹ  

ɐɟ ɧɚɞɯɨɞɠɟɧɧɹ ɬɟɩɥɚ ɜɿɞ ɬɚɤɢɯ ɱɢɧɧɢɤɜɿ , ɹɤ 

- Ɉɫɜɿɬɥɟɧɧɹ  

- Ʌɭɸɞɟɣ 

- Ɋɨɛɨɬɢ ɞɜɢɝɭɧɿɜ 

- ȼɿɞɤɪɢɜɚɧɧɹ ɞɜɟɪɟɣ 

Ȳɯ ɪɚɯɣɸɬɶ ɨɤɪɟɦɨ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ. 

ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɬɟɩɥɨɧɚɞɯɨɞɠɟɧɧɹ ܳସ = ଵݍ + ଶݍ + ଷݍ +  ସݍ

ȼɿɞ ɨɫɜɿɬɥɟɧɧɹ q1 ݍଵ = ܣ ∗ ܨ ∗ ͳͲ−ଷ 

A- Ɍɟɩɥɨɬɚ , ɹɤɚ ɜɢɞɿɥɹєɬɶɫɹ ɧɚ 1ɦ2 ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ 

ȼɬ/ɦ2 

F-ɉɥɨɳɚ ɤɚɦɟɪɢ ɦ2 

ȼɿɞ ɥɸɞɟɣ ݍଶ = Ͳ,͵ͷ ∗ ݊ 

ȼɿɞ ɞɜɢɝɭɧɿɜ ݍଷ = ˈܰ 

 

ȼɿɞ ɞɜɟɪɟɣ ݍସ = ܭ ∗ ܨ ∗ ͳͲ−ଷ 

K- ɉɢɬɨɦɢɣ ɩɪɢɩɥɢɜ ɬɟɩɥɨɬɢ ɜɿɞ ɜɿɞɤɪɢɜɚɧɧɹ ɞɜɟɪɟɣ ȼɬ/ɦ2 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 

 

ɐɄɌ ܨ = ʹͺͺˏଶ ܣ = ʹ.͵В˕/ˏଶ ݍଵ = ʹ,͵ ∗ ʹͺͺ ∗ ͳͲ−ଷ = Ͳ,͸͸ˍВ˕ ݊ = ͳ ˚ˑˎ. ݍଶ = Ͳ.͵ͷ ∗ ͳ = Ͳ.͵ͷˍВ˕ ݍଷ = ˈܰ = ͺˍВ˕ ܭ = ͶВ˕/ˏଶ ݍସ = Ͷ ∗ ʹͺͺ ∗ ͳͲ−ଷ = ͳ,ͳͷˍВ˕  ܳସ = Ͳ,͸͸ + Ͳ,͵ͷ + ͺ + ͳ,ͳͷ = ͳͲ,ͳ͸ˍВ˕ 

Ɏɨɪɮɚɫɧɟ ܨ = ʹͲ͸,Ͷˏଶ ܣ = ʹ.͵В˕/ˏଶ ݍଵ = ʹ,͵ ∗ ʹͲ͸,Ͷ ∗ ͳͲ−ଷ = Ͳ,Ͷ͹ˍВ˕ ݊ = ͳ ˚ˑˎ. ݍଶ = Ͳ.͵ͷ ∗ ͳ = Ͳ.͵ͷˍВ˕ ݍଷ = ˈܰ = ͸ˍВ˕ ܭ = ͶВ˕/ˏଶ ݍସ = Ͷ ∗ ʹͲ͸,Ͷ ∗ ͳͲ−ଷ = Ͳ,ͺʹˍВ˕  ܳସ = Ͳ,Ͷ͹ + Ͳ,͵ͷ + ͸ + Ͳ,ͺʹ = ͹,͸ͶˍВ˕ 

ɄɁ ɝɨɬɨɜɨɝɨ ܨ = ͸Ͳˏଶ ܣ = ʹ.͵В˕/ˏଶ ݍଵ = ʹ,͵ ∗ ͸Ͳ ∗ ͳͲ−ଷ = Ͳ,ͳ͵ͺˍВ˕ ݊ = ʹ ˚ˑˎ. ݍଶ = Ͳ.͵ͷ ∗ ͳ = Ͳ,͹ˍВ˕ ݍଷ = ˈܰ = ͶˍВ˕ ܭ = ͵ͺВ˕/ˏଶ ݍସ = ͳͷ ∗ ͸Ͳ ∗ ͳͲ−ଷ = Ͳ,ͻˍВ˕  ܳସ = Ͳ,ͳ͵ͺ + Ͳ,͹ + Ͷ + Ͳ,ͻ = ͷ,͹͵ͺˍВ˕ 

 

ɄɁ ɫɪɨɜɢɧɢ ܨ = ͸Ͳˏଶ ܣ = ʹ.͵В˕/ˏଶ ݍଵ = ʹ,͵ ∗ ͸Ͳ ∗ ͳͲ−ଷ = Ͳ,ͳ͵ͺˍВ˕ ݊ = ʹ ˚ˑˎ. ݍଶ = Ͳ.͵ͷ ∗ ͳ = Ͳ,͹ˍВ˕ ݍଷ = ˈܰ = ͶˍВ˕ ܭ = ͵ͺВ˕/ˏଶ ݍସ = ͳͷ ∗ ͸Ͳ ∗ ͳͲ−ଷ = Ͳ,ͻˍВ˕  
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ܳସ = Ͳ,ͳ͵ͺ + Ͳ,͹ + Ͷ + Ͳ,ͻ = ͷ,͹͵ͺˍВ˕ 

ȿɤɩɟɞɢɰɿɹ ܨ = ͵͸ˏଶ ܣ = Ͷ,͹В˕/ˏଶ ݍଵ = Ͷ,͹ ∗ ͵͸ ∗ ͳͲ−ଷ = Ͳ,ͳ͸ͻˍВ˕ ݊ = ʹ ˚ˑˎ. ݍଶ = Ͳ.͵ͷ ∗ ͳ = Ͳ,͹ˍВ˕ ݍଷ = ˈܰ = ͶˍВ˕ ܭ = ͹ͺВ˕/ˏଶ ݍସ = ͹ͺ ∗ ͵͸ ∗ ͳͲ−ଷ = ʹ,ͺˍВ˕  ܳସ = Ͳ,ͳ͸ͻ + Ͳ,͹ + Ͷ + ʹ,ͺ = ͹,͸͹ˍВ˕ 

 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɛɥɚɞɧɚɧɧɹ ɤɚɦɟɪ ɬɚ ɧɚ ɤɨɦɩɪɟɫɨɪ 

ɋɩɨɱɚɬɤɭ ɧɚ ɨɛɥɚɞɧɚɧɧɹ ɤɚɦɟɪ ܳˑ˄ˎ = ܳଵ + ܳଶ + ܳଷ + ܳସ 

 

ɐɄɌ ܳˑ˄ˎ = ͹,Ͷ + ͳͲ,ͳ͸ = ͳ͹,ͷ͸ˍВ˕ 

Ɏɨɪɮɚɫɧɟ ܳˑ˄ˎ = ͷ,͸ + ͹,͸Ͷ = ͳ͵,ʹͶˍВ˕ 

ɄɁ ɝɨɬɨɜɨɝɨ ܳˑ˄ˎ = ͳ,ͻͷ + ͷ,͹͵ͺ = ͹,͸ͺͺˍВ˕ 

ɄɁ ɫɪɨɜɢɧɢ ܳˑ˄ˎ = Ͳ,ͺ͸ + ͷ,͹͵ͺ = ͸,ͷͻͺˍВ˕ 

ȿɤɩɟɞɢɰɿɹ ܳˑ˄ˎ = ͳ,ͻͷ + ͹,͸͹ = ͻ,͸ʹˍВ˕ ܳ˙ˍ˕ = ʹ,ͷ + Ͳ,͹ + ͵ͻ,͸ + ͺ,ͷ = ͷͳ,͵ˍВ˕ 

ȼɢɩɚɪɧɢɤ ɥɶɨɞɹɧɨʀ ɜɨɞɢ ܳˎ = ͳͲ͸ˍВ˕ 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɦɩɪɟɫɨɪ 

Ʉɨɦɩɪɟɫɨɪ ɩɪɚɰɸє ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɤɢɩɿɧɧɹ �଴ = −ͳͷ℃ 

∑Q-15=38*0.6+26+51.3=100ɤȼɬ 

ɇɚ ɤɨɦɩɪɟɫɨɪ, ɹɤɢɣ ɩɪɚɰɸє ɧɚ 0°ɋ 

∑Q-4=106ɤȼɬ 
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ȼɬɪɚɬɚ ɬɟɩɥɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ܳ−ଵହ = ܳ ∗ ݇ = ͳͲͲ ∗ ͳ.ͳʹ = ͳͳʹˍВ˕ 

ɍ ɜɢɩɚɪɧɢɤɭ ɥɶɨɞɹɧɨʀ ɜɨɞɢ ܳ−ସ = ܳ ∗ ݇ = ͳͲ͸ ∗ ͳ.Ͳ͵ = ͳͳͲˍВ˕ 

 

 

 

 

6.ȼɂȻȱɊ ɊɈɁɊȺɏɍɇɄɈȼɈȽɈ ɈȻɅȺȾɇȺɇɇə ɌȺ ɉȱȾȻȱɊ 

ɄɈɆɉɊȿɋɈɊȱȼ 

ȼɿɞ ɜɢɛɨɪɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ ɡɚɥɟɠɢɬɶ ɟɤɨɧɨɦɿɱɧɿɫɬɶ ɬɚ 

ɟɮɟɤɬɢɜɧɿɫɬɶ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɭ -ɰɟ 

ɬɟɦɩɟɪɚɬɭɪɢ: 

- Ʉɢɩɿɧɧɹ 

- Ʉɨɧɞɟɧɫɚɰɿʀ 

- ɉɟɪɟɨɯɨɥɨɞɠɟɧɧɹ 

- ȼɫɦɨɤɬɭɜɚɧɧɹ 

ɇɚɣɧɢɠɱɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨ ɹɤɨʀ ɛɭɞɟ ɨɯɨɥɨɞɠɟɧɨ ɫɭɫɥɨ ɜ ɐɄɌ 

tɜ=0°ɋ  

Ɂ ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ ɩɪɢɣɦɟɦɨ ɫɢɫɬɟɦɭ ɨɯɨɥɨɞɠɟɧɧɹ ɡ 

ɩɪɨɦɿɠɧɢɦ ɬɟɩɥɨɧɨɫɿєɦ. ȼ ɜɨɞɧɨɦɭ ɪɨɡɱɢɧɿ ɛɭɞɟ 40-ɤɚ ɜɿɞɫɨɬɤɨɜɚ 

ɤɨɧɰɟɧɬɪɚɰɿɹ  ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ ɡɚɦɟɪɡɚɧɧɹ -20°ɋ 

ȼɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɡɫɫɨɥɭ ɧɚ ɨɯɨɥɨɞɠɟɧɧɹ ɬɚɧɤɿɜ ɐɄɌ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɨɡɫɨɥɭ ɧɚ ɜɢɯɨɞɿ ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɚ 8°ɋ ɧɢɠɱɨɸ ɜɿɞ 

ɬɟɦɩɟɪɚɬɭɪɢ ɫɭɫɥɚ tɜ=0°ɋ, �˓ଶ = �˅ − ͺ = Ͳ − ͺ = −ͺ℃ . 

ɇɚɝɪɿɜɚɧɧɹ ɪɨɡɫɨɥɭ ɜ ɩɪɢɥɚɞɚɯ ɨɯɨɥɨɞɠɟɧɧɹ ɫɬɚɧɨɜɢɬɶ 3°ɋ �˓ଵ = �˓ଶ − ͵ = −ͺ − ͵ = −ͳͳ℃   

ɉɨ ɫɟɪɟɞɧɿɣ  ɬɟɦɩɟɪɚɬɭɪɿ ɪɨɡɫɨɥɭ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɬɟɦɩɟɪɚɬɭɪɭ 

ɤɢɩɿɧɧɹ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɟɧɬɭ 
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�̅˓ = �˓ଵ + �˓ଶʹʹ = −ͳͳ + ሺ−ͺሻʹ = −ͻ,ͷ℃  
Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɿɧɧɹ ɮɪɟɨɧɭ ɦɚє ɛɭɬɢ ɩɨɪɿɜɧɹɧɨ ɡ �̅˓  ɧɢɠɱɨɸ ɧɚ 5-

6°ɋ �଴ = �̅˓ − ͷ = −ͻ.ͷ − ͷ = ͳͶ.ͷ = −ͳͷ℃ 

Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɠɭɯɨɬɪɭɛɧɨɝɨ ɜɢɩɚɪɧɢɤɚ ɦɢ ɨɯɨɥɨɞɠɭєɦɨ 

ɥɶɞɹɧɭ ɜɨɞɭ , ɬɟɦɩɟɪɚɬɭɪɚ ɹɤɨʀ ɜɿɞ 0,5 ɞɨ 2°ɋ �ˑˎ = −Ͷ℃ 

 

ɩɨɛɭɞɨɜɚ ɰɢɤɥɭ ɬɚ ɪɨɡɪɚɯɭɧɨɤ ɏɆ  

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɦɩɪɟɫɨɪ ɹɤɿ ɦɢ ɩɨɩɟɪɟɞɧɶɨ ɪɨɡɪɚɯɭɜɚɥɢ 

ɫɬɚɧɨɜɥɹɬɶ ܳሺଵହ℃ሻ = ͳͳʹˍВ˕ ܳሺ−ସ℃ሻ = ͳͳͲˍВ˕ 

ȼɢɤɨɪɢɫɬɚєɦɨ ɞɜɿ ɨɞɧɨɫɬɭɩɟɧɟɜɿ ɫɯɟɦɢ ɧɚ ɨɞɢɧ ɫɩɿɥɶɧɢɣ 

ɩɨɜɿɬɪɹɧɢɣ ɤɨɧɞɟɧɫɚɬɨɪ. Ⱦɥɹ ɩɨɜɿɬɪɹɧɢɯ ɤɨɧɞɟɧɫɚɬɨɪɿɜ ɩɪɢɣɦɚєɦɨ 

ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɿɬɪɹɧɢɯ ɤɨɧɞɟɧɫɚɬɨɪɿɜ ɧɚ 12°ɋ ɜɢɳɭ ɱɢɦ tɧɫ �௞ = �ː˔ + ͳʹ = ͵Ͳ + ͳʹ = Ͷʹ℃ 

ȼ lgP-h ɞɿɚɝɪɚɦɿ ɦɢ ɛɭɞɭєɦɨ ɰɢɤɥ ɞɥɹ ɏȺ R-404a. 

ɉɟɪɟɝɪɿɜɚɧɧɹɩɚɪɢ �˅˔ − �଴ = ͳͲ℃ 

ɉɟɪɟɨɯɨɥɨɞɠɟɧɧɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ  �˒ˑ − �ˍ = ͳͲ℃ 

ɇɚɝɪɿɜɚɧɧɹ ɩɚɪɢ ɩɪɢ ɨɯɨɥɨɞɠɟɧɧɿ ɟɥɟɤɬɪɨɨɛɦɨɬɤɢ ɞɜɢɝɭɧɚ 

ɤɨɦɩɪɟɫɨɪɚ. �˒ ˇ˅ = ͷ℃ 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 

 

№ ɬɨɱɤɢ t°C P bar V ɦ2/ɤɝ H 

ɤȾɠ/ɤɝ 

1 -15 5,3 0,054 360 

1’ -5 5,3 0,57 369 

1’’ 0 5,3 0,059 372 

2 62 19 0,011 408 

3 42 19 - 257 

3’ 39 19 - 261 

4 -15 3,6 - 261 

5 -4 3,6 0,37 365 

5’ 6 3,6 0,39 370 

5’’ 11 3,6 0,041 380 

6 60 19 0,011 407 

7 42 19 - 257 

7’ 39 19 - 261 

8 -4 5,3 - 261 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

Ʉɨɦɩɪɟɫɨɪ ɞɥɹ ɫɢɫɢɬɟɦɢ ɡ ɩɪɨɦɿɠɧɢɦ ɬɟɩɥɨɧɨɫɿєɦ  

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɏȺ М˕ = ܳ−ଵହ℃ℎସ − ℎଵ′ = ͳͳʹ͵͸ͻ − ʹ͸ͳ = ͳ,ͲͲͻˍˆ/˔ 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɩɨɬɪɿɛɧɨʀ ɨɛ’єɦɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 

ɤɨɦɩɪɟɫɨɪɚ ɡɧɚɯɨɞɢɦɨ ɩɨɞɚɱɭ ߣ = ˪ߣ ∗  ௪ଵߣ

ଵ�ߣ = ଴ܲ − ∆ܲ˅ ˔଴ܲ − ܥ ∗ ሺ( ௞ܲ + ∆ �ܲ଴ܲ ) ଵ௠˒ − ሺ ଴ܲ + ∆ܲ˅ ˔଴ܲ ሻሻ 

ɋ-ɦɟɪɬɜɢɣ ɩɪɫɬɿɪ= 0,025 

Ɍɩ-ɩɨɤɚɡɧɢɤ ɩɨɥɿɬɪɨɩɢ = 1,1 ∆ܲ˅ ˔ = ͵ͷˍП˃; ଴ܲ = ͵͸ͲˍП˃; ̱ܲ = ͳͻͲͲˍП˃; ∆ �ܲ = ʹͲͲˍП˃ 

ଵ�ߣ = ͵͸Ͳ − ͵ͷ͵͸Ͳ − Ͳ,Ͳʹͷ ∗ ((ͳͻͲͲ + ʹͲͲ͵͸Ͳ ) ଵଵ,ଵ − (͵͸Ͳ + ͵ͷ͵͸Ͳ )) = Ͳ,ͺ͵ 

Ɉɛ’єɦɧɿ ɜɢɬɪɚɬɢ ߣ௪ଵ = ܶ˒ ˓̱ܶ = ʹ͹͵ − ͳͷʹ͹͵ + Ͷʹ = Ͳ,ͺͶ ߣ˪ = ଵ�ߣ ∗ ௪ଵߣ = Ͳ.ͺͶ ∗ Ͳ.ͺ͸ = Ͳ.͹ 

 

 

Ɉɛ’єɦ ɩɚɪɭ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ , ɹɤɭ ɤɨɦɩɪɟɫɨɪ ɜɿɞɫɦɨɤɬɭє �� = ˓˒ܯ ∗ �ଵ′′ = ͳ,ͲͲͻ ∗ Ͳ,Ͳͷͻ = Ͳ,Ͳ͸ˏଷ/˔ 

Ɉɛ’єɦ ɤɨɦɩɪɟɫɨɪɚ  �Д = �ʡߣ = Ͳ,Ͳ͸Ͳ,Ͳ͹ = Ͳ,ͲͺͶ ˏଷ̝ = ͵Ͳʹ ˏଷˆˑˇ 

ȼɢɛɢɪɚєɦɨ ɤɨɦɩɪɟɫɨɪ ɦɚɪɤɢ BLITZER 6H-35.2 ɜ ɤɿɥɶɤɨɫɬɿ 3-ɢ 

ɲɬɭɤɢ ɡ ɫɭɦɚɪɧɨɸ ɩɨɞɚɱɟɸ �̱ ˏ = ͵͵ͳ,ͷ ˏయˆˑˇ = Ͳ,Ͳͻʹ ˏయ̝
 

Ɍɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɛ’єɦɧɚ ɩɨɞɚɱɚ ɦ3/ɝɨɞ 110,5 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

Ʉɿɥɶɤɿɫɬɶ ɰɢɥɿɧɞɪɿɜ 

Ⱦɿɚɦɟɬɪ ɦɦ 

ɏɿɞ ɩɨɪɲɧɹ ɦɦ 

6 

70 

55 

ȼɚɝɚ ɤɝ 235 

Ɇɚɫɬɢɥɨ R404a BSE55 

Ɇɚɤɫɢɦɚɥɶɧɢɣ ɬɢɫɤ ɛɚɪ 19/28  Ʉɨɟɮɿɰɿєɧɬ ɪɨɛɨɱɨɝɨ ɱɚɫɭ  ܾ = �Д�̱ ˏ = ͵Ͳʹ,Ͷ͵͵ͳ,ͷ = Ͳ,ͻͳ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ Мˍˏ = ߣ �̱ ˏ�ଵ = Ͳ,͹ ∗ Ͳ,ͲͻͳͲ,Ͳͷͻ = ͳ,ͳ ˍˆ/˔ˈˍ 

Ⱦɿɣɫɧɚ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ܳ଴ = ௞௠ܯ ∗ ଴ݍ = ͳ,ͳ ∗ ͳͳͳ = ͳʹʹˍВ˕ 

Ⱥɞɿɚɛɚɬɧɚɩɨɬɭɠɧɿɫɬɶ  �ܰ = ௞௠ܯ ∗ ሺℎଶ − ℎଵ′′ሻ = ͳ,ͳ ∗ ሺͶͲͺ − ͵͹ʹሻ = ͶͲˍВ˕* 

ȱɧɞɟɤɚɬɨɪɧɢɣ ɄɄȾ ߟ˪ = �௪ߣ + ܾ ∗ �˒˓, ܾ = Ͳ,ͲͲʹͷ ߟ˪ = Ͳ,ͺ͵ + Ͳ,ͲͲʹͷሺ−ͳͷሻ = Ͳ,͹ͻ 

ȼɢɡɧɚɱɚєɦɨ ɞɿɣɫɧɭ ɬɨɱɤɭ ɫɬɢɫɤɚɧɧɹ ℎଶД = ℎଵ + ℎଶ − ℎଵߟ˪ = ͵͹ʹ + ͶͲͺ − ͵͹ʹͲ,͹ͻ = Ͷͳ͹,ͷˍДˉˍˆ  

ȱɧɞɢɤɚɬɨɪɧɚ ɩɨɬɭɠɧɿɫɬɶ 

�ܰ = �ߟܰ� = ͶͲͲ.͹ͻ = ͷͲ.ͳˍДˉ/ˍˆ 

ɋɢɥɚ ɬɟɪɬɹ ܰ௠௣ = �� ∗ ௠ܲ௣ = Ͳ,Ͳ͹ͺ ∗ ͶͲ = ͵,ͳʹ ˍВ˕ 

ȿɮɟɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ˈܰ = �ܰ + ܰ௠௣ = ͷͲ,ͳ + ͵,ͳʹ = ͷ͵,ʹʹˍВ˕ 

ɉɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɚ  



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ௗܰ௩ = ௘ܰߟ௘௟.ௗ௩ ∗ ˘ˈˏߟ = ͷ͵,ʹʹͲ,ͻͷ ∗ Ͳ,ͻ͸ = ͷͻˍВ˕ 

ɉɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɿɜ ɜɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɤɨɦɩɪɟɫɨɪɿ ௞ܲ௠ = ʹ͸ˍВ˕ 

ɋɭɦɪɧɚ ɩɨɬɭɠɧɿɫɬɶ ɟɥ.ɞɜɢɝɭɧɿɜ  ∑ ௞ܲ௠ = ʹ͸ ∗ ͵ = ͹ͺˍВ˕ 

Ʉɨɦɩɪɟɫɨɪ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ ɥɶɨɞɹɧɨʀ ɜɨɞɢ 

Ɋɨɡɪɚɯɭɧɤɢ ɩɪɨɜɨɞɹɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ ɩɨɩɟɪɟɞɧɶɨɦɭ 

 

Ɉɛ’єɦ ɩɚɪɭ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ , ɹɤɭ ɤɨɦɩɪɟɫɨɪ ɜɿɞɫɦɨɤɬɭє �� = Ͳ,Ͳ͵ͺˏଷ/˔ 

Ɉɛ’єɦ ɤɨɦɩɪɟɫɨɪɚ  �Д = �ʡߣ = Ͳ,Ͳ͵ͺͲ,͹ͷ = Ͳ,Ͳͷͳ ˏଷ̝ = ͳͺ͵,͸ ˏଷˆˑˇ 

ȼɢɛɢɪɚєɦɨ ɤɨɦɩɪɟɫɨɪ ɦɚɪɤɢ BLITZER 6H-35.2 ɜ ɤɿɥɶɤɨɫɬɿ 3-ɢ 

ɲɬɭɤɢ ɡ ɫɭɦɚɪɧɨɸ ɩɨɞɚɱɟɸ �̱ ˏ = ʹʹͳ ˏయˆˑˇ = Ͳ,Ͳ͸ͳ ˏయ̝
. Ƀɨɝɨ ɬɟɯɧɿɱɧɿ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɬɰɿ ɜɢɳɟ. 

 

Ʉɨɟɮɿɰɿєɧɬ ɪɨɛɨɱɨɝɨ ɱɚɫɭ  ܾ = �Д�̱ ˏ = ͳͺ͵,͸ʹʹͳ = Ͳ,ͺ͵ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ Мˍˏ = ߣ �̱ ˏ�ଵ = Ͳ,͹ ∗ Ͳ,Ͳͺ͵Ͳ,Ͳͷͻ = ͳ,ͳʹ ˍˆ/˔ˈˍ 

Ⱦɿɣɫɧɚ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ܳ଴ = ௞௠ܯ ∗ ଴ݍ = ͳ,ͳʹ ∗ ͳͳͺ = ͳ͵ʹˍВ˕ 

Ⱥɞɿɚɛɚɬɧɚɩɨɬɭɠɧɿɫɬɶ  �ܰ = ͵ͳ,͵ˍВ˕ 

ȱɧɞɟɤɚɬɨɪɧɢɣ ɄɄȾ ߟ˪ = �௪ߣ + ܾ ∗ �˒˓, ܾ = Ͳ,ͲͲʹͷ 
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˪ߟ = Ͳ,ͺͷ 

ȼɢɡɧɚɱɚєɦɨ ɞɿɣɫɧɭ ɬɨɱɤɭ ɫɬɢɫɤɚɧɧɹ ℎଶД = ͶͳʹˍДˉ/ˍː 

ȱɧɞɢɤɚɬɨɪɧɚ ɩɨɬɭɠɧɿɫɬɶ �ܰ = ͵͸,ͺˍВ˕ 

ɋɢɥɚ ɬɟɪɬɹ ܰ௠௣ = ʹ ˍВ˕ 

ȿɮɟɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ˈܰ = ͵ͺ,ͺˍВ˕ 

ɉɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɚ  ௗܰ௩ = ͶͳˍВ˕ 

ɉɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɿɜ ɜɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɤɨɦɩɪɟɫɨɪɿ ௞ܲ௠ = ʹ͸ˍВ˕ 

ɋɭɦɪɧɚ ɩɨɬɭɠɧɿɫɬɶ ɟɥ.ɞɜɢɝɭɧɿɜ  ∑ ௞ܲ௠ = ʹ͸ ∗ ʹ = ͷʹˍВ˕ 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪ ܳˍˑːˇ = ͳͺͶˍВ˕ 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 
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7.ɊɈɁɊȺɏɍɇɈɄ ɌȺ ɉȱȾȻȱɊ ɌȿɉɅɈɈȻɆȱɇɇɈȽɈ 

ɈȻɅȺȾɇȺɇɇə 

ɉіɞɛіɪ ɤɨɧɞɟɧɫɚɬɨɪɚ 

ȼɫɿ ɤɨɦɩɪɟɫɨɪɢ ɪɨɛɥɹɬɶ ɧɚ ɨɞɧɨɦɭ ɤɨɧɞɟɧɫɚɬɨɪɿ ɡ ɩɚɪɚɥɟɥɶɧɢɦ 

ɩɿɞɤɥɸɱɟɧɧɹɦ, ɬɨɦɭ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɛɭɞɟ ܳˍˑːˇ = ͳͺͳ + ͺͶ = ͵͸ͷˍВ˕ 

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  ߠˏ = �௩�ℎ + �௩ℎln ∆�௕∆�௠ = ͵͹ − ͵Ͳln Ͷʹ − ͵ͲͶʹ − ͵͹ = ͺ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ʹͷ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ௞௢௡ௗ݇ ∗ ˏߠ = ͵͸ͷͲ.Ͳʹͷ ∗ ͺ = ͳͺͲͷ݉ଶ 

ɇɟɨɛɯɿɞɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ܩ௠ = ܳ௞௢௡ௗ˪ଶ − ˪ଵ = ͵͸ͷ͹͸ − ͸͹ = ͵ͻˍˆ/˔ 

ȼɢɬɪɚɬɚ ɩɨɜɿɬɪɹ(Ɉɛ’єɦɧɚ) ܩ௩ = ݌௠ܩ = ͵ͺ.Ͷͳ.ͳͷ = ͵͵.ͻ ݉ଷ/ܿ = ͳʹʹͲͺ͹ ݉ଷ/ˆˑˇ 

 ɝɭɫɬɢɧɚ ɩɨɜɿɬɪɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 35°ɋ-݌ 

ȼ ɩɿɞɛɨɪɿ ɤɨɧɞɟɧɫɚɬɨɪɚ ɹ ɜɢɤɨɪɢɫɬɚɜ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞ 

Guntner ɩɿɞ ɧɚɡɜɨɸ GUNTNER PRODUCT CALCULATOR CUSTOMER 

Ɉɫɤɿɥɶɤɢ ɨɯɨɥɨɞɠɟɧɧɹ ɥɶɨɞɹɧɨʀ ɜɨɞɢ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɳɨɞɟɧɧɨ , ɬɨ ɡ 

ɉɈ ɦɢ ɛɟɪɟɦɨ ɞɜɨɩɨɬɨɱɧɢɣ ɤɨɧɞɟɧɫɚɬɨɪ. 

Ɂɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɨɛɟɪɚєɦɨ S-GVH080.3B/2X2-N(J).E 
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ȼɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ܩ௩ ݉ଷ/ˆˑˇ 124200 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɰɿʀ ℃ 41,9 

ɉɥɨɳɚ ɩɨɜɟɪɯɧɿ 

ɬɟɩɥɨɨɛɦɿɧɧɢɤɚ F.m2 

1818,7 

Ʉɿɥɶɤɿɫɬɶ ɜɟɧɬɢɥɹɬɨɪɿɜ 6 

ɉɨɬɭɠɧɿɫɬɶ ɜɟɧɬɢɥɹɬɨɪɿɜ 1,65 

Ⱦɨɜɠɢɧɚ 

ɒɢɪɢɧɚ 

ɜɢɫɨɬɚ 

7400 

2291 

1430 

 

ȼɢɩɚɪɧɢɤ ɞɥɹ ɩɪɨɩɢɥɟɧɝɥɿɤɨɥɸ 

ɇɚɜɚɧɬɚɠɟɧɧɹ ܳ−ଵହ = ͳͳʹˍВ˕ 

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  ߠˏ = �௣̅ − �଴ = ͸,ͷ℃ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳͳͲͲ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ−ଵହ݇ ∗ ˏߠ = ͳͳʹͳ.ͳ ∗ ͷ.ͷ = ͳ͹.͹݉ଶ 

Ɉɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ ܩ௠ = ܳ௞௢௡ௗ˪ଶ − ˪ଵ = ͵͸ͷ͹͸ − ͸͹ = ͵ͻˍˆ/˔ 

ɉɪɢɣɦɚєɦɨ ɜɢɩɚɪɧɢɤ ɦɚɪɤɢ ɂɌɊ-18 , ɜ ɹɤɨɝɨ ɩɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɭ 

18ɦ2 

ȼɢɩɚɪɧɢɤ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ ɥɶɞɹɧɨʀ ɜɨɞɢ 

Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɬɚɤ ɫɚɦɨ ɹɤ ɿ ɩɨɩɟɪɟɞɧɿɣ 

ɇɚɜɚɧɬɚɠɟɧɧɹ ܳ−ସ = ͳͳͲˍВ˕ 

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ˏߠ = �௩ + �௩ଶln ∆�௕∆�௠ = ͳͶ − ʹln ͳͶ − ሺ−Ͷሻʹ − ሺ−Ͷሻ = ͳͳ℃ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳ,ʹͳͳͲͲ ∗ ͳͲ−ଷ = ͳ,͵ʹˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ−ଵହ݇ ∗ ˏߠ = ͳͳͲͳ.͵ʹ ∗ ͷ.ͷ = ͺ݉ଶ 

Ɉɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ ܩ௠ = Ͳ,ͲͲʹʹˏଷ/˔ 

ɉɪɢɣɦɚєɦɨ ɜɢɩɚɪɧɢɤ ɦɚɪɤɢ ɂɌɊ-12 , ɜ ɹɤɨɝɨ ɩɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɭ 

12ɦ2 

Ɇɚɪ

ɤɚ 

ɉɥɨɳɚ 

ɬɟɩɥɨɨɛɦɿɧɧɨʀ 

ɩɨɜɟɪɯɧɿ ɦ2 

Ɋɨɡɦɿ

ɪ ɦɦ 

Ʉɿɥɶɤ

ɿɫɬɶ ɬɪɭɛ 

Ʉɿɥɶɤ

ɿɫɬɶ ɯɨɞɿɜ 

Ɇɚ

ɫɚ ɤɝ 

ɂɌɊ

-18 

18 325*

1665 

84 6 360 

ɂɌɊ

-12 

12 325*

1414 

70 6 300 

ɉɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤɢ 

Ɉɫɤɿɥɶɤɢ ɡɚɜɞɚɧɧɹ ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤɚ ɪɿɜɧɨɦɿɪɧɨ 

ɪɨɡɩɨɜɫɸɞɠɭɜɚɬɢ ɯɨɥɨɞ ɜ ɤɚɦɟɪɿ, ɬɨ ɦɨɠɧɚ ɛɪɚɬɢ ɞɟɤɿɥɶɤɚ ɜ ɨɞɧɿɣ 

ɤɿɦɧɚɬɿ. 

Ɋɨɡɪɚɯɭɧɨɤ ɚɧɚɥɨɝɿɱɧɢɣ ɹɤ ɛɭɜ ɞɥɹ ɜɢɩɚɪɧɢɤɿɜ 

ɐɄɌ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɟɪɟɞɢɧɿ ɤɚɦɟɪɢ t=3°C ܳ˙ˍ˕ = ͳ͹.͸ͷ = ͳͺˍВ˕ 

ȼ ɰɿɣ ɚɦɟɪɿ ɞɨɰɶɥɶɧɢɦ ɛɭɞɟ ɜɫɬɚɧɨɜɥɟɧɧɹ -ɨɯɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤɿɜ ܳ˒ˑ = ܳ˙ˍ˕͵ = ͸ˍВ˕ 

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ˏߠ = �˒ଵ + �˒ଶln ∆�௕∆�௠ = ͷ − ͳln ͷ − ሺ−ͳͳሻͳ − ሺ−ͺሻ = ͹℃ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳͷ,ʹ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ˒ˑ݇ ∗ ˏߠ = ͸Ͳ,Ͳͳͷʹ ∗ ͹ = ʹͶ,ͷ݉ଶ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ܩ˒ = ܳ˒ˑ˓˅ˊ ∗ ሺℎଵ − ℎଶሻ = ͸ͳ.͵Ͷ ∗ ሺͳ͸ − ͳͲሻ = Ͳ.͹ͷ݉͵/˔ = ʹ͹ͲͲ݉͵/ˆˑˇ 

 

ȼ ɩɿɞɛɨɪɿ ɩɨɜɿɬɪɨɨɯɨɥɞɧɢɤɚ ɹ ɜɢɤɨɪɢɫɬɚɜ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɜɿɞ Guntner ɩɿɞ ɧɚɡɜɨɸ GUNTNER PRODUCT CALCULATOR CUSTOMER 

Ɂɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɨɛɟɪɚєɦɨ GGHN040.2H/110-ANW50/20PE 

ɡɥɨɳɟɸ ɬɟɩɥɨɨɛɦɿɧɭ 27,7ɦ2, ɬɚ ɜɢɬɪɚɬɨɸ ɩɨɜɿɬɪɹ 3060ɦ3/ɝɨɞ 

Ɏɨɪɮɚɫɧɟ ɜɿɞɞɿɥɟɧɧɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɟɪɟɞɢɧɿ ɤɚɦɟɪɢ t=3°C ܳ˙ˍ˕ = ͳ͵,͵ = ͳͶˍВ˕ 

Ⱦɨɫɬɚɬɧɶɨ ɛɭɞɟ ɜɫɬɚɧɨɜɢɬɢ ɨɞɢɧ ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤ ɧɚ Ɂɏ ɫɬɿɧɿ  

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  ߠˏ = �˒ଵ + �˒ଶln ∆�௕∆�௠ = ͺ − ͵ln ͺ − ሺ−ͳͳሻ͵ − ሺ−ͺሻ = ͻ℃ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳͷ,ʹ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ˒ˑ݇ ∗ ˏߠ = ͳͶͲ,Ͳͳͷʹ ∗ ͻ = Ͷ͵,͹݉ଶ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ܩ˒ = ܳ˗˓˓˅ˊ ∗ ሺℎଵ − ℎଶሻ = ͳͶͳ.͵Ͷ ∗ ሺʹͲ − ͳʹሻ = ͳ,͵͸݉͵/˔ = Ͷ͹ͲͲ݉͵/ˆˑˇ 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ȼ ɩɿɞɛɨɪɿ ɩɨɜɿɬɪɨɨɯɨɥɞɧɢɤɚ ɹ ɜɢɤɨɪɢɫɬɚɜ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɜɿɞ Guntner ɩɿɞ ɧɚɡɜɨɸ GUNTNER PRODUCT CALCULATOR CUSTOMER 

Ɂɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɨɛɟɪɚєɦɨ GGHN040.2H/212-ANW50/8PE 

ɡɥɨɳɟɸ ɬɟɩɥɨɨɛɦɿɧɭ 47,1ɦ2, ɬɚ ɜɢɬɪɚɬɨɸ ɩɨɜɿɬɪɹ 6280ɦ3/ɝɨɞ 

ɄɁ ɫɢɪɨɜɢɧɢ ɬɚ ɝɨɬɨɜɨʀ ɪɨɞɭɤɰɿʀ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɟɪɟɞɢɧɿ ɤɚɦɟɪɢ t=6°C ܳ˙ˍ˕ = ͳͳ,ͻ = ͳʹˍВ˕ 

Ⱦɨɫɬɚɬɧɶɨ ɛɭɞɟ ɜɫɬɚɧɨɜɢɬɢ ɨɞɢɧ ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤ ɧɚ Ɂɏ ɫɬɿɧɿ  

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  ߠˏ = �˒ଵ + �˒ଶln ∆�௕∆�௠ = ͺ − ͵ln ͺ − ሺ−ͳͳሻ͵ − ሺ−ͺሻ = ͻ℃ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳͷ,ʹ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ˒ˑ݇ ∗ ˏߠ = ͳʹͲ,Ͳͳͷʹ ∗ ͻ = ͵Ͷ,͹݉ଶ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ܩ˒ = ܳˍˊ˓˅ˊ ∗ ሺℎଵ − ℎଶሻ = ͳʹͳ.͵Ͷ ∗ ሺʹͲ − ͳʹሻ = ͳ,ͳʹ݉͵/˔ = ͶͲ͵Ͳ݉͵/ˆˑˇ 

ȼ ɩɿɞɛɨɪɿ ɩɨɜɿɬɪɨɨɯɨɥɞɧɢɤɚ ɹ ɜɢɤɨɪɢɫɬɚɜ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɜɿɞ Guntner ɩɿɞ ɧɚɡɜɨɸ GUNTNER PRODUCT CALCULATOR CUSTOMER 

Ɂɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɨɛɟɪɚєɦɨ GGHN040.2F/212-ANW50/10PE 

ɡɥɨɳɟɸ ɬɟɩɥɨɨɛɦɿɧɭ 35.3ɦ2, ɬɚ ɜɢɬɪɚɬɨɸ ɩɨɜɿɬɪɹ 6600ɦ3/ɝɨɞ 

ȿɤɫɩɟɞɢɰɿɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɟɪɟɞɢɧɿ ɤɚɦɟɪɢ t=12°C ܳˈˍ˔˒ = ͻ,ʹ = ͳͲˍВ˕ 

Ⱦɨɫɬɚɬɧɶɨ ɛɭɞɟ ɜɫɬɚɧɨɜɢɬɢ ɨɞɢɧ ɩɨɜɿɬɪɨɨɯɨɥɨɞɧɢɤ ɧɚ Ɂɏ ɫɬɿɧɿ  

ɋɟɪɟɞɧɿɣ ɥɨɝɚɪɢɮɦɿɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  ߠˏ = �˒ଵ + �˒ଶln ∆�௕∆�௠ = ͳͶ − ͺln ͳͶ − ሺ−ͳͳሻͺ − ሺ−ͺሻ = ͻ℃ 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

Ʉɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ݇ = ͳͷ,ʹ ∗ ͳͲ−ଷˍВ˕/ˏଶ ∗ К 

ɉɥɨɳɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ܨ = ܳ˒ˑ݇ ∗ ˏߠ = ͳͲͲ,Ͳͳͷʹ ∗ ͳ͵ = ʹͳ,ʹ݉ଶ 

Ɇɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ܩ˒ = ܳ˗˓˓˅ˊ ∗ ሺℎଵ − ℎଶሻ = ͸ͳ.͵Ͷ ∗ ሺͳ͸ − ͳͲሻ = Ͳ,ͺ͵݉͵/˔ = ͵ͲͲͲ݉͵/ˆˑˇ 

ȼ ɩɿɞɛɨɪɿ ɩɨɜɿɬɪɨɨɯɨɥɞɧɢɤɚ ɹ ɜɢɤɨɪɢɫɬɚɜ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɜɿɞ Guntner ɩɿɞ ɧɚɡɜɨɸ GUNTNER PRODUCT CALCULATOR CUSTOMER 

Ɂɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɨɛɟɪɚєɦɨ GGHN040.2D/14-ANW50/10PE 

ɡɥɨɳɟɸ ɬɟɩɥɨɨɛɦɿɧɭ 35.3ɦ2, ɬɚ ɜɢɬɪɚɬɨɸ ɩɨɜɿɬɪɹ 3600ɦ3/ɝɨɞ 

Ɇɚɪɤɚ ɉɥɨ

ɳɚ 

ɩɨɜɟɪɯɧɿ 

ȼɢɬ

ɪɚɬɚ  

Ʉɵɥɶɤɵɫɬ

ɶ 

ɜɟɧɬɢɥɹɬɨɪɵɜ 

ɉɨɬɭɠɧɿ

ɫɬɶ 

ɜɟɧɬɢɥɹɬ

ɨɪɿɜ 

GGHN040.2H/110-

ANW50/20PE 

27,7 3060 1 0,23ɤȼɬ 

GGHN040.2H/212-

ANW50/8PE 

47,1 6280 2 0,23ɤȼɬ 

GGHN040.2D/14-

ANW50/10PE 

35,3 6600 2 0,23ɤȼɬ 

GGHN040.2F/212-

ANW50/10PE 

32,7 3060 1 0,23ɤȼɬ 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

8.ɉȱȾȻȱɊ ȾɈɉɈɆȱɀɇɈȽɈ ɈȻɅȺȾɇȺɇɇə 

Ʌɿɧɿɣɧɢɣ ɪɟɫɢɜɟɪ 

Ʌɿɧɿɣɧɢɣ ɪɟɫɢɜɟɪ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɩɪɢɣɨɦɭ ɫɤɨɧɞɟɧɫɨɜɚɧɨɝɨ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɿ ɯɨɥɨɞɨɚɝɟɧɬ, ɧɚɤɨɩɢɱɟɧɧɹ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɣɨɝɨ 

ɪɿɜɧɨɦɿɪɧɨɝɨ ɧɚɞɯɨɞɠɟɧɧɹ ɜ ɜɢɩɚɪɧɭ ɫɢɫɬɟɦɭ. Ʌɿɧɿɣɧɿ ɪɟɫɢɜɟɪɢ 

ɜɫɬɚɧɨɜɥɸɸɬɶ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɿɫɥɹ ɤɨɧɞɟɧɫɚɬɨɪɿɜ. Ɋɿɞɤɢɣ ɯɨɥɨɞɨɚɝɟɧɬ 

ɫɚɦɨɩɥɢɜɨɦ ɧɚɞɯɨɞɢɬɶ ɡ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜ ɤɨɪɩɭɫ, ɳɨ ɦɨɧɬɭєɬɶɫɹ ɧɢɠɱɟ 

ɤɨɧɞɟɧɫɚɬɨɪɚ ɪɟɫɢɜɟɪɚ. ɓɨɛ ɬɢɫɤ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ɿ ɪɟɫɿɜɟɪɿ ɛɭɥɨ 

ɨɞɧɚɤɨɜɢɦ, ɜ ɪɟɫɿɜɟɪɿ ɩɟɪɟɞɛɚɱɟɧɿ ɞɜɚ ɩɚɬɪɭɛɤɚ ɞɥɹ ɩɪɢєɞɧɚɧɧɹ ɩɚɪɨɜɨɝɨ 

ɿ ɪɿɞɢɧɧɨɝɨ ɡɪɿɜɧɹɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɿɜ. Ⱦɥɹ ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɩɚɞɚɧɧɹ 

ɩɚɪɚ ɯɨɥɨɞɨɚɝɟɧɬɭ ɜ ɜɢɩɚɪɧɭ ɫɢɫɬɟɦɭ ɤɿɧɟɰɶ ɪɿɞɢɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, 

ɩɨ ɹɤɨɦɭ ɪɿɞɢɧɚ ɜɿɞɜɨɞɢɬɶɫɹ ɡ ɪɟɫɢɜɟɪɚ, ɡɧɚɯɨɞɢɬɶɫɹ ɜɫɟɪɟɞɢɧɿ ɩɿɞ 

ɪɿɜɧɟɦ ɪɿɞɢɧɢ. Ʉɨɧɬɪɨɥɶ ɡɚ ɪɿɜɧɟɦ ɪɿɞɢɧɢ ɜ ɥɿɧɿɣɧɨɦɭ ɪɟɫɢɜɟɪɿ 

ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɤɥɹɧɢɯ ɚɛɨ ɞɢɫɬɚɧɰɿɣɧɢɯ ɩɨɤɚɠɱɢɤɿɜ ɪɿɜɧɹ. 

Ⱦɟɹɤɚ ɱɚɫɬɢɧɚ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪɿ ɩɨɜɿɬɪɹ ɩɨɬɪɚɩɥɹє ɳɨɞɨ 

ɡɪɿɜɧɹɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɥɿɧɿɣɧɢɣ ɪɟɫɢɜɟɪ. Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɩɨɜɿɬɪɹ 

ɩɟɪɟɞɛɚɱɟɧɨ ɞɜɨɬɪɭɛɧɢɣ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɶ, ɹɤɢɣ є ɫɤɥɚɞɨɜɨɸ 

ɱɚɫɬɢɧɨɸ ɤɨɧɫɬɪɭɤɰɿʀ ɪɟɫɢɜɟɪɚ.  Ʌɿɧɿɣɧɿ ɪɟɫɢɜɟɪɢ ɨɛɥɚɞɧɚɧɿ ɬɚɤɨɠ 

ɲɬɭɰɟɪɚɦɢ ɞɥɹ ɩɿɞɤɥɸɱɟɧɧɹ ɦɚɧɨɦɟɬɪɚ ɿ ɡɚɩɨɛɿɠɧɢɯ ɤɥɚɩɚɧɿɜ. ȼɢɩɭɫɤ 

ɦɚɫɥɚ ɩɪɨɜɨɞɢɬɶɫɹ ɱɟɪɟɡ ɦɚɫɥɨɜɢɩɭɫɤɧɨɣ ɤɥɚɩɚɧ. 

Ɂ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɩɟɪɟɞɧɶɨ ɨɛɪɚɧɨɝɨ ɜɢɩɚɪɧɢɤɚ ɂɌɊ-18ɣɨɝɨ 

ɨɛ’єɦ ɩɨ ɏȺ ɛɭɞɟ �˅ = Ͳ,ͳͲͳˏଷ. ȼɢɛɢɪɚєɦɨ ɪɟɫɢɜɟɪ FS-1122 ɜɿɞ blitzer 

V=0.112ɦ3 

Ɋɟɫɢɜɟɪ ɞɥɹ ɨɯ. Ʌɶɨɞɭ 

Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ ɩɨɩɟɪɟɞɧɶɨɦɭ �˅ = Ͳ,͸ͺˏଷ 

ȼɢɛɢɪɚєɦɨ ɪɟɫɢɜɟɪ FS-732 ɜɿɞ blitzer V=0.073ɦ3 

Ɇɚɫɥɨɜɿɞɞɿɥɶɧɢɤ 

ɇɚ ɨɛɢɞɜɿ ɭɫɬɚɧɨɜɤɢ ɛɭɞɭɬɶ ɜɫɬɚɧɨɜɥɟɧɿ ɡɚɝɚɥɶɧɿ ɦɚɫɥɨɜɿɞɞɿɥɶɧɢɤɢ. 
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Ⱦɥɹ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ ɛɭɞɟ ɜɫɬɚɧɨɜɥɟɧɨ Alco controls OSH413-1-5/8, 

ɨɛ’єɦɨɦ 3,6ɥɿɬɪɚ. 

Ⱦɥɹ ɥɶɨɞɹɧɨʀ ɜɨɞɢ ɛɭɞɟ ɜɫɬɚɧɨɜɥɟɧɨ Alco controls OSH409-1-1/8, 

ɨɛ’єɦɨɦ 3ɥɿɬɪɚ 
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9.ɊɈɁɊȺɏɍɇɈɄ ȾȱȺɆȿɌɊȱȼ ɌɊɍȻɈɉɊɈȼɈȾȱȼ 

Ⱦɿɚɦɟɬɪɢ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɫɥɿɞ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɨɩɢɪɚɸɱɢɫɶ ɧɚ 

ɞɨɩɭɫɬɢɦɭ ɲɜɢɞɤɿɫɬɶ ɏȺ ɜ ɩɟɜɧɢɯ ɞɿɥɹɧɤɚɯ ɫɢɫɬɟɦɢ. 

Ɂ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɞɿɥɿɜ ɦɢ ɜɠɟ ɡɧɚєɦɨ ɜɢɬɪɚɬɭ ɮɪɟɨɧɭ. 

Ⱦɿɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɭ 

݀˕˓ = √ ˃˘ܩ ∗ Ͷ�ˇˑˇ ∗ � 

Ⱦɥɹ ɜɫɦɨɤɬɭɜɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɲɜɢɞɤɿɫɬɶ �ˇˑˇ = ͺ − ͳʹˏ/˔ 

ɑɟɪɟɡ ɦɨɠɥɢɜɿɫɬɶ ɩɨɜɟɪɧɟɧɧɹ ɦɚɫɬɢɥɚ ɜ ɤɨɦɪɟɫɨɪ , ɩɨɬɪɿɛɧɨ , ɳɨɛ 

ɲɜɢɞɤɿɫɬɶ ɛɭɥɚ ɛɿɥɶɲɨɸ ɧɿɠ 6ɦ/ɫ 

- ɇɚɝɧɿɬɚɧɧɹ�ˇˑˇ = ͳͲˏ/˔  

- Ɋɿɞɢɧɧɚ ɥɿɧɿɹ�ˇˑˇ = ͳˏ/˔ 

Ɋɨɡɪɚɯɭɧɨɤ ɞɿɚɦɟɬɪɿɜ ɬɪɭɛɨɩɪɨɜɨɞɿɜ 

Ⱦɥɹ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ 

ȼɫɦɨɤɬɭɜɚɥɶɧɢɣ  

݀˕˓ = √ ˃˘ܩ ∗ Ͷ�ˇˑˇ ∗ � = √ ௩�ܯ ∗ Ͷ�ˇˑˇ ∗ � ∗ ݌ = √ ͳ.ͳ ∗ Ͷͳ͹ ∗ ͳͲ ∗ ͵.ͳͶ = Ͳ.Ͳͺͷˏ 

Ɉɬɠɟ ɡ ɪɨɡɪɚɯɭɧɤɭ ɛɭɞɟ ɩɪɢɣɧɹɬɨ ɦɿɞɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɞɿɚɦɟɬɪɨɦ ݀˅ = ͺͺ,ͻ˘ʹˏˏ  

ɉɟɪɟɜɿɪɤɚ � = ܵ˃˘ܩ = Ͳ.Ͳ͸ͷͲ.ͲͲͷ͹ = ͳͳˏ/˔ 

ȱɧɲɿ ɬɪɭɛɨɩɪɨɜɨɞɢ ɩɿɞɞɚɸɬɶɫɹ ɚɧɚɥɨɝɿɱɧɢɦ ɦɚɧɿɩɭɥɹɰɿɹɦ 

ɇɚɝɧɿɬɚɧɧɹ  ݀˕˓ = Ͳ,Ͳ͵͹ˏ 

Ɉɬɠɟ ɡ ɪɨɡɪɚɯɭɧɤɭ ɛɭɞɟ ɩɪɢɣɧɹɬɨ ɦɿɞɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɞɿɚɦɟɬɪɨɦ ݀˅ = Ͷʹ˘ͳ,ͷˏˏ  ݀˕˓ = Ͳ,Ͳ͵͹ˏ 
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Ɉɬɠɟ ɡ ɪɨɡɪɚɯɭɧɤɭ ɛɭɞɟ ɩɪɢɣɧɹɬɨ ɦɿɞɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɞɿɚɦɟɬɪɨɦ ݀˅ = Ͷʹ˘ͳ,ͷˏˏ  

 

 

Ⱦɥɹ ɥɶɨɞɹɧɨʀ ɜɨɞɢ ɬɚ ɩɪɨɩɢɥɟɧɝɥɿɤɨɥɸ 

Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɚɧɚɥɨɝɿɱɧɢ ɹɤ ɿ ɡ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɟɦ 

Ⱦɨɩɭɫɬɢɦɿ ɲɜɢɞɤɨɫɬɿ ɞɥɹ ɬɟɩɥɨɧɨɫɿɹ 

- ɇɚ ɥɿɧɿʀ ɜɫɦɨɤɬɭɜɚɧɧɹ-0,8ɦ/ɫ 

- ɇɚ ɥɿɧɿʀ ɧɚɝɧɿɬɚɧɧɹ- 1,2ɦ/ɫ 

Ⱦɨɩɭɫɬɢɦɿ ɲɜɢɞɤɨɫɬɿ ɞɥɹ ɜɨɞɢ 

- ɇɚ ɥɿɧɿʀ ɜɫɦɨɤɬɭɜɚɧɧɹ-1ɦ/ɫ 

- ɇɚ ɥɿɧɿʀ ɧɚɝɧɿɬɚɧɧɹ- 1,3ɦ/ɫ 

ɉɪɨɩɢɥɟɧɝɥɿɤɨɥɶ 

- ȼɫɦɨɤɬɭɜɚɧɧɹ ݀˕˓ = Ͳ.ͳͳͺ  ɉɪɢɣɦɚєɦɨ݀˅ = ͳͳͻˏˏ  

- ɇɚɝɧɿɬɚɧɧɹ ݀˕˓ = Ͳ.Ͳͻ͸  ɉɪɢɣɦɚєɦɨ݀˅ = ͳͲͳˏˏ 

  

Ʌɶɞɹɧɚ ɜɨɞɚ 

- ȼɫɦɨɤɬɭɜɚɧɧɹ ݀˕˓ = Ͳ.Ͳͷ  ɉɪɢɣɦɚєɦɨ݀˅ = ͷͳˏˏ  

- ɇɚɝɧɿɬɚɧɧɹ ݀˕˓ = Ͳ.ͲͶͳ  ɉɪɢɣɦɚєɦɨ݀˅ = Ͷͳˏˏ 
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10.ȽȱȾɊȺȼɅȱɑɇȱ ȼɌɊȺɌɂ ȼ ɌɊɍȻɈɉɊɈȼɈȾȺɏ 

ɉɟɪɟɞ ɪɨɡɪɚɯɭɧɤɨɦ ɧɚɫɨɫɿɜ ɧɟɨɛɯɿɞɧɨ ɡɧɚɬɢ ɹɤɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɯ 

ɛɭɞɭɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɿ ɨɛєɦɧɭ ɜɢɬɪɚɬɭ. 

ȼɬɪɚɬɢ ɬɢɫɤɭ ɜɿɞ ɬɟɪɬɹ  ∆̞ܲ ˓ = ݀��ߣ ∗ ݌ ∗ �ଶʹ ∗ ݈ = ܴ ∗ ݈ 
ܴ݁ ɤɨɟɮɿɰɿєɧɬ ɬɟɪɬɹ , ɹɤɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ Re -��ߣ  = � ∗ ݀௩ ∗ ߤ݌  

ȼɬɪɚɬɢ ɜ ɨɩɨɪɚɯ � = ∑ �௠ ∗ ݌ ∗ �ଶʹ  

ȼɬɪɚɬɢ ɬɢɫɤɭ ɪɨɡɪɚɯɨɜɭєɦ ɧɚ ɧɚɣɞɨɜɲɨɦɭ ɤɨɥɿ ɩɨɞɚɱɿ ɯɨɥɨɞɨɧɨɫɿɹ. 

Ɂ ɫɯɟɦɢ ɜɢɞɧɨ , ɳɨ ɰɟ ɛɭɞɟ ɤɨɥɨ ɩɨɞɚɱɿ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ ɜ ɄɁ ɝɨɬɨɜɨʀ 

ɩɪɨɞɭɤɰɿʀ. 

Ʉɨɥɨ ɞɿɥɢɦɨ ɧɚ ɭɱɚɫɬɤɢ ɡ ɨɞɧɚɤɨɜɢɦɢ ɞɿɚɦɟɬɪɚɦɢ ɬɪɭɛɨɩɪɨɜɨɞɿɜ. 

Ʉɨɥɨ ɡ ɩɨɞɚɱɟɸ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ ɦɨɠɧɚ ɭɦɨɜɧɨ ɪɨɡɞɿɥɢɬɢ ɧɚ 5 

ɞɿɥɹɧɨɤ. 

ȼɫɿ ɪɨɡɪɚɯɭɧɤɢ ɛɭɞɭɬɶ ɩɪɨɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ, ɹɤ ɞɥɹ ɩɪɨɩɟɥɟɧɝɥɿɤɨɥɸ, 

ɬɚɤ ɿ ɞɥɹ ɥɶɨɞɹɧɨʀ ɜɨɞɢ. 
n Vm3/c d.m L.m Wm/c Pw2/2 Re λ λ/d R RxL ξ
1 0,01 0.119 6 0.8996 428.9 6304 0.041 0.348 149.4 896.2

2 0.01 0.101 3 1.2488 826.5 7427 0.041 0.402 332.5 9975

3 0.001 0.037 30 0.9491 477.5 2068 0.049 1.337 638.5 1956

4 0.001 0.03 6 1.4437 1105 2551 0.048 1.587 1753 10519

5 0.01 0.101 30 1.2488 826.5 7427 0.041 0.402 332.5 9975

Ʌьɨɞ. 
ɜɨɞ. 

0.002 0.041 36 1.7 1390 3797 0.045 1..09 1509 54338

 ∑ = ͸Ͳ,͸ˍП˃˒ˆ  

∑ = ͷͶ,͸ˍП˃ˎ˅  
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ɇɟɨɛɯɿɞɧɢɣ ɧɚɩɿɪ ɞɥɹ ɧɚɫɨɫɚ ܪ˒ˆ = ݌ˆ˒∑ ∗ � + ℎ = ͸Ͳ͸ͲͲͳͲ͸Ͳ ∗ ͻ.ͺͳ + ͻ = ͳͶ.ͺ ˏ ˅ˑˇяːˑ˫ ˔˓˖˫ 
˅ˎܪ = ݌˅ˎ∑ ∗ � + ℎ = ͷͶ͸ͲͲͳͲ͸Ͳ ∗ ͻ.ͺͳ + ʹ = ͹,͸ ˏ ˅ˑˇяːˑ˫ ˔˓˖˫ 
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11,ɉȱȾȻȱɊ ɇȺɋɈɋȱȼ 

ɇɚɫɨɫɢ ɩɿɞɛɢɪɚɸɬɶ ɡɝɿɞɧɨ ɡ  ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɹɤɿ ɜɠɟ ɛɭɥɢ 

ɪɨɡɪɚɯɨɜɚɧɿ ɜ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɞɿɥɚɯ , ɚ ɫɚɦɟ ɧɚɩɿɪ (ɜɨɞɹɧɚ ɫɬɪɭɹ) ɬɚ 

ɜɢɬɪɚɬɢ. 

Ɉɫɤɿɥɶɤɢ ɦɢ ɛɭɞɟɦɨ ɬɪɚɧɫɩɨɪɬɭɜɚɬɢ ɯɨɥɨɞɨɧɨɫɿɣ ɬɚ ɜɨɞɭ ɫɥɿɞ 

ɜɢɤɨɪɢɫɬɚɬɢ ɧɚɫɨɫ ɬɢɩɭ Ʉ. 

Ⱦɥɹ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɟɜɨʀ ɫɢɫɬɟɦɢ ɜɢɤɨɪɢɫɬɚєɦɨ ɧɚɫɨɫ ɦɚɪɤɢ Ʉ45/30ɚ 

ɡ ɩɨɞɚɱɟɸ G=0.01ɦ3/ɫ, ɧɚɩɿɪ H=22m, ɩɨɬɭɠɧɿɫɬɶ ɟɥ ɞɜɢɝɭɧɚ N=5.5kWt 

Ⱦɥɹ ɜɨɞɢ ɫɢɫɬɟɦɢ ɜɢɤɨɪɢɫɬɚєɦɨ ɧɚɫɨɫ ɦɚɪɤɢ Ʉ8/18ɛ ɡ ɩɨɞɚɱɟɸ 

G=3ɥ/ɫ, ɧɚɩɿɪ H=10,2m, ɩɨɬɭɠɧɿɫɬɶ ɟɥ ɞɜɢɝɭɧɚ N=1.5kWt 

ɇɟɨɛɯɿɞɧɚ ɩɨɬɭɠɧɿɫɬɶ ɟɥ.ɞɜ ܰ = � ∗ ߟܪ ∗ ͳͲͲͲ 

Ⱦɥɹ ɩɪɨɩɿɥɟɧɝɥɿɤɨɥɸ  ܰ = Ͳ,Ͳͳ ∗ ʹʹͺ͹͸ͻͲ,͹ ∗ ͳͲͲͲ = ͵,͵ˍВ˕ 

Ⱦɥɹ ɜɨɞɢ  ܰ = Ͳ,ͷˍВ˕ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

12,ȿɄɈɇɈɆȱɄȺ 

Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɟɤɨɧɨɦɿɱɧɨʀ ɱɚɫɬɢ ɩɨɬɪɿɛɧɨ ɡɧɚɬɢ ɫɩɨɠɢɬɿ 

ɜɢɬɪɚɬɢ ɧɚ  

- ȿɥɟɤɬɪɨɟɧɟɪɝɿɸ 

- ɏȺ R404a 

- Ɇɚɫɬɢɥɨ 

- Ⱥɦɨɪɬɢɡɚɰɿɸ 

- Ɇɚɫɬɢɥɨ 

- ȱɧɲɿ ɜɢɬɪɚɬɢ 

ȿɥɟɤɬɪɨɟɧɟɪɝɿɹ ɫɩɨɠɢɬɚ ɯɨɥɨɞɢɥɶɧɢɦ ɨɛɥɚɞɧɚɧɧɹɦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

№ Ɍɢɩ 
ɨɛɥɚɞɧɚɧɧɹ 

ɇɚɣɦɟɧɭɜ
ɚɧɧɹ 

ɤіɥьɤ
іɫɬь 

Ɋɟ
ɥ 
ɤВ
ɬ 

∑ 
Ɋɟ
ɥ 
ɤВ
ɬ 

Ɂɚ 
ɪіɤ 
ɬɢɫ
ɹɱ 
ɤВɬ 

1 Ʉɨɦɩɪɟɫɨɪ Bitzer 

6H-35.2 

5 26 13

0 

702 

2 Ʉɨɧɞɟɧɫɚɬɨɪ GuntnerS
-GVH 

080.3B/2

x-N(J)PE 

1 10 10 54 

3 Вɢɩɚɪɧɢɤ ɂɌɊ-12 1 11

2 

11

2 

604

,8 

4 Вɢɩɚɪɧɢɤ ɂɌɊ-18 1 11

0 

11

0 

594 

5 ɇɚɫɨɫ Ʉ45/30ɚ 1 5,

5 

5,

5 

29,

7 

6 ɇɚɫɨɫ Ʉ8/18ɛ 1 1,

5 

1,

5 

8,1 

7 Цɢɪɤ,ɧɚɫɨɫ ɰɢɪɤɭɥɹɰ
іɣɧɢɣ 
ɧɚɫɨɫ 

1 0,

5 

0,

5 

2,7 

8 ɩɨɜіɬɪɨɨɯɨɥ
ɨɞɧɢɤ 

Guntner 

GGHN040.

2H/110 

3 0.

23 

0.

69 

3.7 

9 ɩɨɜіɬɪɨɨɯɨɥ
ɨɞɧɢɤ 

Guntner 

GGHN040.

2H/112 

1 0.

23 

0.

46 

2.4 

1

0 

ɩɨɜіɬɪɨɨɯɨɥ
ɨɞɧɢɤ 

Guntner 

GGHN040.

2F/110 

2 0.

23 

0.

92 

5 

1

1 

ɩɨɜіɬɪɨɨɯɨɥ
ɨɞɧɢɤ 

Guntner 

GGHN040.

2D/14 

1 0.

23 

0.

23 

1.2 

     Ɂɚɝɚɥьɧɚ ɪіɱɧɚ ɜɢɬɪɚɬɚ 200



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

7 
  

 

ɋɩɨɱɢɜɚɧɧɹ ɡɚ ɪɿɤ ܰ = ௘ܲ௟ ∗ ݊ 

n-ɱɚɫ ɪɨɛɨɬɢɜ ɪɿɤ, ɩɪɢɣɦɚєɦɨ 5400 ɝɨɞ 

ȼɢɬɪɚɬɢ ɧɚ ɩɪɢɞɛɚɧɧɹ ɿ ɦɨɧɬɚɠ ɨɛɨɪɭɞɭɜɚɧɧɹ  

 

 

 

 

 

 

 

Ɍɢɩ 
ɨɛɥɚɞɧɚɧɧ
ɹ 

ɇɚɣɦɟɧɭɜ
ɚɧɧɹ  

ɤіɥь
ɤіɫɬ
ь 

ɩɪɢɞ
ɛɚɧɧ
ɹ 

ɦɨɧ
ɬɚɠ 

Іɧɲ
і 
ɜɢɬ
ɪɚɬ
ɢ 

Ɂɚɝɚ
ɥьɧі 
ɜɢɬɪ
ɚɬɢ 

ɤɨɦɩɪɟɫɨɪ Bitzer 
6H-35.2 

5 3120

0 

612

0 

122

4 

3427

20 

ɤɨɧɞɟɧɫɚɬ
ɨɪ 

GuntnerS

-GVH 

080.3B/2

x-N(J)PE 

1 1224

00 

122

40 

244

8 

1370

88 

Вɢɩɚɪɧɢɤ ɂɌɊ-12 1 2500

0 

250

0 

500 2800

0 

Вɢɩɚɪɧɢɤ ɂɌɊ-18 1 3300

00 

300

0 

600 3360

0 

ɇɚɫɨɫ Ʉ8/18ɛ 1 1400 140 28 1568 

ɇɚɫɨɫ Ʉ45/30ɚ 1 3400 340 68 3808 

 Цɢɪɤɭɥɹɰ
іɣɧɢɣ 
ɧɚɫɨɫ 

1 1000 100 20 1120 

ɉɨɜіɬɪɨɨɯ Guntner 3 1918 191 384 6446



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ɨɥɨɞɧɢɤ GGHN040.

2H/110 

6,2 8,6

2 

5,2 

ɉɨɜіɬɪɨɨɯ
ɨɥɨɞɧɢɤ 

Guntner 

GGHN040.

2H/112 

1 3223

2 

322

3,2 

644

,64 

3609

9,84 

ɉɨɜіɬɪɨɨɯ
ɨɥɨɞɧɢɤ 

Guntner 

GGHN040.

2F/110 

2 2954

9 

295

4,9 

590 1670

1 

ɉɨɜіɬɪɨɨɯ
ɨɥɨɞɧɢɤ 

Guntner 

GGHN040.

2D/14 

1 4912 149

1 

298 1670

1,64 

Вɟɪɬɢɤɚɥь
ɧɢɣ 
ɪɟɫɢɜɟɪ 

FS1122 1 5400 540 108 6048 

Вɟɪɬɢɤɚɥь
ɧɢɣ 
ɪɟɫɢɜɟɪ 

FS732 1 5400 540 108 6048 

ɦɚɫɬɢɥɨɜі
ɞɞіɥьɧɢɤ 

AlcoCont

rolsOSH-

413-1-

5/8 

1 1500 150 30 1680 

ɦɚɫɬɢɥɨɜі
ɞɞіɥьɧɢɤ 

AlcoCont

rolsOSH-

409-1-

1/8 

1 1300 130 26 1456 

Вɫьɨɝɨ  7465

92.4 

 

ȼɢɬɪɚɬɢ ɧɚ ɦɨɧɬɚɠ ɬɚ ɧɚ ɿɧɲɿ ɜɢɬɪɚɬɢ ɩɪɢɣɦɚєɦɨ 10 ɬɚ 

ɜɿɞɩɨɜɿɞɧɨ 2 % ɜɿɞ ɜɚɬɨɫɬɿ ɨɛɥɚɞɧɚɧɧɹ 

ɋɩɨɠɢɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɡɚ ɪɿɤ ܧ = ʹͲͲ͹˕ˋ˔я˚ ˍВ˕ ∗ ˆˑˇˋː˖ 

ɐɿɧɚ ɡɚ 1ɤȼɬ ɧɚ ɦɨɦɟɧɬ ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ ɋ=1,68ɝɪɧ 

Ɋɿɱɧɚ ɜɢɬɪɚɬɚ ɧɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ ܤˈˎ = ʹͲͲ͹ͲͲͲˍВ˕ ∗ ͳ,͸ͺ = ͵͵͹ͳ͹͸Ͳ 

- Ɇɚɫɬɢɥɨ ɤɨɲɬɭɠ 140ɝɪɧ/ɥɿɬɪ, ɜ ɩɪɨɟɤɬɿ ɛɭɞɟ 

ɜɢɤɨɪɢɫɬɚɧɨ 1000ɥ, ɰɟ 130000ɝɪɧ 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

- ɐɿɧɚ ɧɚ ɏȺ ɫɬɚɧɨɜɢɬɶ 150ɝɪɧ/1ɤɝ, ɞɥɹ ɩɪɨɟɤɬɚ 

ɩɨɬɪɿɛɧɨ ɛɥɢɡɶɤɨ 2000ɤɝ, ɬɨɛɬɨ ɣɨɝɨ ɜɚɪɬɿɫɬɶ ɫɬɚɧɨɜɢɬɶ 

300000ɝɪɧ 

- Ɋɨɡɪɚɯɭɧɨɤ ɨɩɥɚɬɢ ɩɪɚɰɿ 

№ ɉɨɫɚɞ
ɚ 

Ɋɨɡɪ
ɹɞ 

Ʉіɥьɤі
ɫɬь 
ɨɫіɛ 

Ɇіɫɹɱ
ɧɢɣ 
ɮɨɧɞ 

Ɋіɱɧ
ɢɣ 
ɮɨɧɞ 

1 Ɇɟɯɚɧ
іɤ 

 1 12000 1440

00 

2 Ɇɚɲɢɧ
іɫɬ 

3 2 18100 2172

00 

3 Ɇɚɲɢɧ
іɫɬ 

4 1 13500 1620

00 

4 ɋɥɸɫɚ
ɪ 

 1 12000 1440

00 

Вɫьɨ
ɝɨ 

 55600 6672

00 
 

- Ⱥɦɨɪɬɢɡɚɰɿɹ 

ɇɨɪɦɢ ɚɦɨɪɬɢɡɚɰɿɣɧɢɯ ɜɿɞɪɚɯɭɜɚɧɶ 

Ɉɫɧɨɜɧɟ ɨɛɥɚɞɧɚɧɧɹ -22% ɜɿɞ ɜɚɪɬɨɫɬɿ ɫɚɦɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ܣˑ˄ˎ = ͳͶͲͶ.ͻ ∗ Ͳ.ʹʹ = ͵Ͳͻ.Ͳ͹ͺ˕ˋ˔я˚ ˆ˓ː 

- ȱɧɲɿ ɜɢɬɪɚɬɢ 

ȼɢɬɪɚɬɢ ɧɚ ɪɟɦɨɧɬ 10% ɜɿɞ ɚɦɨɪɬɢɡɚɰɿʀ ܤ˓ˈˏ = ˎ˄ˑܣ ∗ Ͳ.ͳͲ = ͵ͲͻͲ͹ͺ ∗ Ͳ.ͳͲ = ͵ͳͲͲͲˆ˓ː 

ɉɭɫɤɨɜɿ ɜɢɬɪɚɬɢ 2% ɜɿɞ ɜɚɪɬɨɫɬɿ ɜɫɶɨɝɨ ɨɛɥ. ܤ˒˖˔ˍ = ˎ˄ˑܤ ∗ Ͳ.Ͳʹ = ͹Ͷ͸ͷͻʹ.Ͷ ∗ Ͳ.Ͳʹ = ͳͶͻ͵ͳ.ͻˆ˓ː 

Ⱦɨɞɚɬɤɨɜɿ ɜɢɬɪɚɬɢ-3% ɜɿɞ ɚɦɨɪɬɢɡɚɰɿʀ ܤ˪ː = ˎ˄ˑܣ ∗ Ͳ.Ͳ͵ = ͵ͲͻͲ͹ͺ ∗ Ͳ.͵ = ͻʹͲͲˆ˓ː 

Ɂɚɝɚɥɶɧɚ ɫɭɦɚ  ∑ ܤ = ˏˈ˓ܤ + ˍ˔˖˒ܤ + ː˪ܤ = ͵ͳͲͲͲ + ͳͶͻ͵ͳ.ͻ + ͻʹͲͲ = ͷͷͳ͵ͳ.ͻˆ˓ː 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 

 

ɉɨɪɚɯɭєɦɨ ɡɚɝɚɥɶɧɿ ɜɢɬɪɚɬɢ  

ɉɭɧɤɬ Ʉɿɥɶɤɿɫɬɶ ɝɪɧ 

ȿɥɟɤɬɪɢɤɚ 3371760 

Ɇɚɫɥɨ 130000 

ɏȺ 150000 

ɉɪɚɰɹ 667200 

Ⱥɦɨɪɬɢɡɚɰɿɹ 309078 

ȱɧɲɿ ɜɢɬɪɚɬɢ 9200 

ȼɚɪɬɿɫɬɶ ɨɛɥɚɞɧɚɧɧɹ 746592,4 

ɪɚɡɨɦ 5383830,4 

ɏɨɥɨɞ ɡɚ ɪɿɤ , ɹɤɢɣ ɦɢ ɜɢɝɨɬɨɜɢɦ 

22*270*(112+110)=665390ɤȼɬ/ɝɨɞ 

ɋɨɛɿɜɚɪɬɿɫɬɶ ɯɨɥɨɞɭ ∆ʠ = ͷ͵ͺ͵ͺ͵Ͳ,Ͷ͸͸ͷ͵ͻͲ = ͺ ˆ˓ːˍВ˕ ∗ ˆˑˇ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

 

 

ɈɏɈɊɈɇȺ ɉɊȺɐȱ 

Ɉɯɨɪɨɧɚ ɩɪɚɰі — ɰɟ ɫɢɫɬɟɦɚ ɩɪɚɜɢɥ ɿ ɡɚɯɨɞɿɜ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ 

ɛɟɡɩɟɱɧɭ ɪɨɛɨɬɭ ɧɚ ɞɚɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ. ɉɪɢ ɪɨɛɨɬɿ ɧɚ 

ɦɟɬɚɥɨɪɿɡɚɥɶɧɨɦɭ ɜɟɪɫɬɚɬɿ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɢɬɢ ɪɹɞ ɜɢɦɨɝ, ɹɤɿ ɛ 

ɞɨɡɜɨɥɢɥɢ ɩɪɚɰɿɜɧɢɤɭ ɜɢɤɨɧɭɜɚɬɢ ɩɨɫɬɚɜɥɟɧɟ ɩɟɪɟɞ ɧɢɦ ɡɚɜɞɚɧɧɹ ɜ 

ɭɦɨɜɚɯ, ɹɤɿ ɩɟɪɟɞɛɚɱɟɧɧɿ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  Ɉɫɧɨɜɧɢɦɢ 

ɡɚɯɨɞɚɦɢ, ɹɤɿ ɡɦɟɧɲɭɸɬɶ ɚɛɨ ɩɨɩɟɪɟɞɠɚɸɬɶ ɬɪɚɜɦɚɬɢɡɦ ɩɪɢ ɪɨɛɨɬɿ 

ɧɚ ɞɿɥɶɧɢɰɿ є ɚɜɬɨɦɚɬɢɡɚɰɿɹ ɚɛɨ ɦɟɯɚɧɿɡɚɰɿɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ.  

ɞɨɞɚɜ ɞɨ ɩɟɪɟɞɧɶɨʀ ɱɚɫɬɢɧɢ ɫɥɨɜɚ «ɛɟɡɩɟɤɢ», ɫɤɥɚɞ «ɧɟ» Ɂɧɚɤ ɧɟɛɟɡɩɟɤɢ 

«ȿɥɟɤɬɪɢɱɧɚ ɧɚɩɪɭɝɚ» (DIІ 4844-А 8) ɧɚ ɟɥɟɤɬɪɨɳɢɬɿ Ʉɪɿɦ ɰɶɨɝɨ ɧɚ 

ɜɟɪɫɬɚɬɚɯ ɜɫɬɚɧɨɜɥɸɸɬɶ ɡɚɯɢɫɧɿ ɤɨɠɭɯɢ ɧɚ ɜɭɡɥɚɯ, ɹɤɿ ɩɟɪɟɞɛɚɱɚɸɬɶ 

ɤɪɭɬɧɿ ɦɨɦɟɧɬɢ. ȼɫɿ ɡɚɯɢɫɧɿ ɤɨɠɭɯɢ ɡ ɜɧɭɬɪɿɲɧɶɨɝɨ ɛɨɤɭ, ɮɚɪɛɭɸɬɶɫɹ 

ɜ ɠɨɜɬɢɣ ɤɨɥɿɪ (ɫɢɝɧɚɥɶɧɢɣ), ɚ ɡɡɨɜɧɿ, ɧɚɧɨɫɢɬɶɫɹ ɡɧɚɤ ɛɟɡɩɟɤɢ ɡɚ ȽɈɋɌ 

12.4.025-86 (ɪɿɜɧɨɛɿɱɧɢɣ ɬɪɢɤɭɬɧɢɤ ɠɨɜɬɨɝɨ ɤɨɥɶɨɪɭ ɡ ɜɟɪɲɢɧɨɸ 

ɞɨɜɟɪɯɭ, ɜ ɱɨɪɧɿɣ ɪɚɦɰɿ ɿ ɡɧɚɤɨɦ ɨɤɥɢɤɭ ɩɨɫɟɪɟɞɢɧɿ). ɉɿɞ ɡɧɚɤɨɦ 

ɜɫɬɚɧɨɜɥɟɧɨ ɬɚɛɥɢɰɸ ɡ ɧɚɩɢɫɨɦ «ɉɪɢ ɜɜɿɦɤɧɟɧɨɦɭ ɜɟɪɫɬɚɬɿ ɧɟ 

ɜɿɞɤɪɢɜɚɬɢ».  Ⱦɥɹ ɨɪɿєɧɬɨɜɧɨʀ ɨɰɿɧɤɢ ɲɭɦɭ ɩɪɢɣɦɚɸɬɶ ɩɨɤɚɡɧɢɤ, ɹɤɢɣ 

ɧɚɡɢɜɚєɬɶɫɹ «ɪɿɜɧɟɦ ɲɭɦɭ» ɿ ɜɢɦɿɪɸєɬɶɫɹ ɡɚ ɲɤɚɥɨɸ «Ⱥ» ɲɭɦɨɦɿɪɚ. 

Ⱦɨɩɭɫɬɢɦɢɣ ɪɿɜɟɧɶ ɲɭɦɭ ɜ ɩɪɢɦɿɳɟɧɧɹɯ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɰɟɯɚɯ ɯɨɥɨɞɧɨʀ 

ɨɛɪɨɛɤɢ ɩɨ ɋɇ 245-79 ɫɬɚɧɨɜɢɬɶ 71-90 Ⱦɛ.  Ɉɫɧɨɜɧɢɦɢ ɡɚɯɨɞɚɦɢ, ɹɤɿ 

ɡɚɯɢɳɚɸɬɶ ɩɪɚɰɿɜɧɢɤɿɜ ɜɿɞ ɲɤɿɞɥɢɜɢɯ ɞɿɣ ɲɭɦɭ ɿ ɜɿɛɪɚɰɿɣ, є ɭɫɬɚɧɨɜɤɚ 

ɜɟɪɫɬɚɬɚ ɧɚ ɜɿɛɪɨɨɩɨɪɢ.  ɉɪɚɜɢɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɩɥɨɳɿ ɞɿɥɶɧɢɰɿ, ɜɢɡɧɚɱɚє 

ɩɪɚɜɢɥɶɧɭ ɨɪɝɚɧɿɡɚɰɿɸ ɪɨɛɨɱɨɝɨ ɦɿɫɰɹ ɡɝɿɞɧɨ ɡ ɧɚɭɤɨɜɨɸ ɨɪɝɚɧɿɡɚɰɿєɸ 

ɩɪɚɰɿ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ, ɡɦɟɧɲɭєɬɶɫɹ ɭɬɨɦɚ ɪɨɛɿɬɧɢɤɿɜ ɿ ɡɧɢɠɭєɬɶɫɹ 

ɣɦɨɜɿɪɧɿɫɬɶ ɬɪɚɜɦɚɬɢɡɦɭ.  Ʉɨɠɧɟ ɪɨɛɨɱɟ ɦɿɫɰɟ ɨɛɥɚɞɧɚɧɟ 

ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɸ ɬɭɦɛɨɱɤɨɸ ɿ ɞɟɪɟɜ'ɹɧɨɸ ɩɿɞɫɬɚɜɤɨɸ, ɚ ɞɥɹ 

ɜɢɞɚɥɟɧɧɹ ɫɬɪɭɠɤɢ ɡ ɜɟɪɫɬɚɬɚ, ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɜɦɨɧɬɨɜɚɧɿ ɭ 

ɜɟɪɫɬɚɬ ɲɧɟɤɨɜɿ ɿ ɦɚɝɧɿɬɧɿ ɬɪɚɧɫɩɨɪɬɟɪɢ, ɚ ɧɚ ɫɜɟɪɞɥɢɥɶɧɢɯ 
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ɜɟɪɫɬɚɬɚɯ — ɫɩɟɰɿɚɥɶɧɿ ɝɚɱɤɢ ɿ ɳɿɬɤɢ.  ȼ ɰɟɯɭ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ 

ɤɨɦɛɿɧɨɜɚɧɟ ɨɫɜɿɬɥɟɧɧɹ. Ɉɫɜɿɬɥɟɧɿɫɬɶ ɧɚ ɩɿɞɥɨɡɿ ɩɪɢ ɡɚɝɚɥɶɧɨɦɭ 

ɨɫɜɿɬɥɟɧɧɿ, ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɟ ɦɟɧɲɟ 150 ɥɤ ɞɥɹ ɥɚɦɩ ɪɨɡɠɚɪɟɧɧɹ (ɡ 2010-

ɯ ɪɨɤɿɜ, ɩɨɜɫɸɞɧɨ ɡɚɦɿɧɸɸɬɶɫɹ ɧɚ ɫɜɿɬɥɨɞɿɨɞɧɿ ɥɚɦɩɢ ɬɚ ɫɜɿɬɢɥɶɧɢɤɢ) 

ɬɚ ɧɟ ɦɟɧɲɟ 150 ɥɤ ɞɥɹ ɥɸɦɿɧɟɫɰɟɧɬɧɢɯ ɥɚɦɩ, 

Ɇɟɞɢɱɧɚ ɞɨɩɨɦɨɝɚ 

ɉɟɪɲɚ ɦɟɞɢɱɧɚ ɞɨɩɨɦɨɝɚ – ɰɟ ɤɨɦɩɥɟɤɫ ɬɟɪɦɿɧɨɜɢɯ ɡɚɯɨɞɿɜ, 

ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɩɪɢɩɢɧɟɧɧɹ ɞɿʀ ɮɚɤɬɨɪɚ (ɞɠɟɪɟɥɚ) ɭɪɚɠɟɧɧɹ, ɧɚ 

ɭɫɭɧɟɧɧɹ ɹɜɢɳ, ɳɨ ɡɚɝɪɨɠɭɸɬɶ ɠɢɬɬɸ, ɧɚ ɩɨɥɟɝɲɟɧɧɹ ɫɬɪɚɠɞɚɧɶ ɿ 

ɩɿɞɝɨɬɨɜɤɭ ɩɨɬɟɪɩɿɥɨɝɨ ɞɥɹ ɜɿɞɩɪɚɜɥɟɧɧɹ ɞɨ ɥɿɤɭɜɚɥɶɧɨ-

ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɡɚɤɥɚɞɭ, ɳɨ ɜɠɢɜɚɸɬɶɫɹ ɜ ɪɚɡɿ ɧɟɳɚɫɧɢɯ ɜɢɩɚɞɤɿɜ ɿ 

ɪɚɩɬɨɜɢɯ ɡɚɯɜɨɪɸɜɚɧɶ.  əɤ ɩɪɚɜɢɥɨ, ɩɟɪɲɭ ɦɟɞɢɱɧɭ ɞɨɩɨɦɨɝɭ 

(ɧɚɣɩɪɨɫɬɿɲɿ ɦɟɞɢɱɧɿ ɞɿʀ, ɳɨ ɜɢɤɨɧɭɸɬɶɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɦɿɫɰɿ ɩɨɞɿʀ ɜ 

ɧɚɣɤɨɪɨɬɲɿ ɫɬɪɨɤɢ ɩɿɫɥɹ ɬɪɚɜɦɭɜɚɧɧɹ) ɧɚɞɚɸɬɶ ɩɪɚɰɿɜɧɢɤɢ, ɤɨɬɪɿ 

ɩɟɪɟɛɭɜɚɸɬɶ ɩɨɪɭɱ.  Ⱦɥɹ ɩɨɥɟɝɲɟɧɧɹ ɫɬɚɧɭ ɩɨɬɟɪɩɿɥɨʀ ɥɸɞɢɧɢ ɱɢ 

ɜɪɹɬɭɜɚɧɧɹ ʀɣ ɠɢɬɬɹ ɬɪɟɛɚ ɡɧɚɬɢ, ɹɤ ɧɚɞɚɬɢ ɩɟɪɲɭ ɞɨɩɨɦɨɝɭ. ɐɟ 

ɫɬɨɫɭєɬɶɫɹ ɧɚɫɚɦɩɟɪɟɞ ɧɚɞɚɧɧɹ ɞɨɩɨɦɨɝɢ ɩɪɚɰɿɜɧɢɤɚɦ ɧɚ ɪɨɛɨɬɚɯ ɡɿ 

ɲɤɿɞɥɢɜɢɦɢ ɿ ɧɟɛɟɡɩɟɱɧɢɦɢ ɭɦɨɜɚɦɢ ɩɪɚɰɿ.  Ɂɚɤɨɧɨɞɚɜɫɬɜɨɦ 

ɩɟɪɟɞɛɚɱɟɧɨ ɫɢɫɬɟɦɭ ɜɿɞɩɨɜɿɞɧɢɯ ɡɚɯɨɞɿɜ ɳɨɞɨ ɧɚɛɭɬɬɹ ɩɪɚɰɿɜɧɢɤɚɦɢ 

ɧɟɨɛɯɿɞɧɢɯ ɡɧɚɧɶ ɿ ɧɚɜɢɱɨɤ. Ɂɝɿɞɧɨ ɡ ɱɢɧɧɢɦ Ɂɚɤɨɧɨɦ ɍɤɪɚʀɧɢ «ɉɪɨ 

ɨɯɨɪɨɧɭ ɩɪɚɰɿ» ɜɿɞ 21 ɥɢɫɬɨɩɚɞɚ 2002 ɪɨɤɭ № 229-IV (ɞɚɥɿ – Ɂɚɤɨɧ № 

229) ɪɨɛɨɬɨɞɚɜɟɰɶ ɜɠɢɜɚє ɬɟɪɦɿɧɨɜɢɯ ɡɚɯɨɞɿɜ ɞɥɹ ɧɚɞɚɧɧɹ ɞɨɩɨɦɨɝɢ 

ɩɨɬɟɪɩɿɥɢɦ ɬɚ ɧɟɫɟ ɛɟɡɩɨɫɟɪɟɞɧɸ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɡɚ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɨɯɨɪɨɧɨɸ ɩɪɚɰɿ (ɫɬ. 13 Ɂɚɤɨɧɭ № 

229).   ɉɪɚɰɿɜɧɢɤɢ ɡɨɛɨɜ'ɹɡɚɧɿ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɜɢɦɨɝ ɧɨɪɦɚɬɢɜɧɨ-

ɩɪɚɜɨɜɢɯ ɚɤɬɿɜ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ, ɡɨɤɪɟɦɚ ɞɛɚɬɢ ɩɪɨ ɛɟɡɩɟɤɭ ɿ ɡɞɨɪɨɜ'ɹ 

ɥɸɞɟɣ ɭ ɩɪɨɰɟɫɿ ɜɢɤɨɧɚɧɧɹ ɛɭɞɶ-ɹɤɢɯ ɪɨɛɿɬ ɱɢ ɩɿɞ ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ ɧɚ 

ɬɟɪɢɬɨɪɿʀ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɂɚ ɩɨɪɭɲɟɧɧɹ ɰɢɯ ɜɢɦɨɝ ɩɪɚɰɿɜɧɢɤɢ ɧɟɫɭɬɶ 

ɛɟɡɩɨɫɟɪɟɞɧɸ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ (ɫɬ. 14 Ɂɚɤɨɧɭ № 229).  ɉɪɚɰɿɜɧɢɤ, ɹɤɢɣ 

ɜɢɹɜɢɜ ɧɟɳɚɫɧɢɣ ɜɢɩɚɞɨɤ, ɚɛɨ ɡɚ ɡɦɨɝɨɸ ɿ ɫɚɦ ɩɨɬɟɪɩɿɥɢɣ ɩɨɜɢɧɧɿ 
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ɧɟɝɚɣɧɨ ɩɨɜɿɞɨɦɢɬɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɤɟɪɿɜɧɢɤɚ ɱɢ ɿɧɲɭ ɭɩɨɜɧɨɜɚɠɟɧɭ 

ɨɫɨɛɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɿ ɜɠɢɬɢ ɡɚɯɨɞɿɜ ɳɨɞɨ ɧɚɞɚɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɞɨɩɨɦɨɝɢ. 

Ɍɚɤɿ ɜɢɦɨɝɢ ɩɟɪɟɞɛɚɱɟɧɨ ɉɨɪɹɞɤɨɦ ɪɨɡɫɥɿɞɭɜɚɧɧɹ ɬɚ ɜɟɞɟɧɧɹ ɨɛɥɿɤɭ 

ɧɟɳɚɫɧɢɯ ɜɢɩɚɞɤɿɜ, ɩɪɨɮɟɫɿɣɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɿ ɚɜɚɪɿɣ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ, 

ɡɚɬɜɟɪɞɠɟɧɢɦ ɩɨɫɬɚɧɨɜɨɸ Ʉɚɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ ɜɿɞ 25 ɫɟɪɩɧɹ 

2004 ɪɨɤɭ № 1112 (ɞɚɥɿ – ɉɨɪɹɞɨɤ). ɍ ɫɜɨɸ ɱɟɪɝɭ, ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɤɟɪɿɜɧɢɤ 

(ɚɛɨ ɭɩɨɜɧɨɜɚɠɟɧɚ ɧɢɦ ɨɫɨɛɚ) ɡɨɛɨɜ'ɹɡɚɧɚ ɬɟɪɦɿɧɨɜɨ ɨɪɝɚɧɿɡɭɜɚɬɢ 

ɧɚɞɚɧɧɹ ɦɟɞɢɱɧɨʀ ɞɨɩɨɦɨɝɢ ɩɨɬɟɪɩɿɥɨɦɭ, ɭ ɪɚɡɿ ɧɟɨɛɯɿɞɧɨɫɬɿ – 

ɡɚɛɟɡɩɟɱɢɬɢ ɞɨɫɬɚɜɤɭ ɣɨɝɨ ɞɨ ɥɿɤɭɜɚɥɶɧɨ-ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɡɚɤɥɚɞɭ, 

ɩɨɜɿɞɨɦɢɬɢ ɩɪɨ ɬɟ, ɳɨ ɫɬɚɥɨɫɹ, ɪɨɛɨɬɨɞɚɜɰɹ, ɩɪɨɮɫɩɿɥɤɨɜɭ 

ɨɪɝɚɧɿɡɚɰɿɸ (ɩ. 8 ɉɨɪɹɞɤɭ).  ɉɭɧɤɬɨɦ 2.7 ɉɨɥɨɠɟɧɧɹ ɩɪɨ ɪɨɡɪɨɛɤɭ 

ɿɧɫɬɪɭɤɰɿɣ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ, ɡɚɬɜɟɪɞɠɟɧɨɝɨ ɧɚɤɚɡɨɦ Ʉɨɦɿɬɟɬɭ ɩɨ 

ɧɚɝɥɹɞɭ ɡɚ ɨɯɨɪɨɧɨɸ ɩɪɚɰɿ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɩɪɚɰɿ ɬɚ ɫɨɰɿɚɥɶɧɨʀ ɩɨɥɿɬɢɤɢ 

ɍɤɪɚʀɧɢ ɜɿɞ 29 ɫɿɱɧɹ 1998 ɪɨɤɭ № 9 ɩɟɪɟɞɛɚɱɟɧɨ, ɳɨ ɜ ȱɧɫɬɪɭɤɰɿʀ ɡ 

ɨɯɨɪɨɧɢ ɩɪɚɰɿ, ɹɤɚ ɞɿє ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɭ ɪɨɡɞɿɥɿ «ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ ɩɿɞ ɱɚɫ 

ɪɨɛɨɬɢ» ɦɚє ɛɭɬɢ ɨɩɢɫɚɧɨ, ɡɨɤɪɟɦɚ, ɩɨɪɹɞɨɤ ɩɨɜɿɞɨɦɥɟɧɧɹ ɪɨɛɨɬɨɞɚɜɰɹ 

ɩɪɨ ɧɟɳɚɫɧɿ ɜɢɩɚɞɤɢ ɱɢ ɪɚɩɬɨɜɿ ɡɚɯɜɨɪɸɜɚɧɧɹ. Ɂɝɿɞɧɨ ɡ ɩɭɧɤɬɨɦ 2.9 

ɰɶɨɝɨ ɉɨɥɨɠɟɧɧɹ ɪɨɡɞɿɥ «ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ ɜ ɚɜɚɪɿɣɧɢɯ ɫɢɬɭɚɰɿɹɯ» 

ɩɨɜɢɧɟɧ ɦɿɫɬɢɬɢ, ɡɨɤɪɟɦɚ, ɩɨɪɹɞɨɤ ɩɨɜɿɞɨɦɥɟɧɧɹ ɪɨɛɨɬɨɞɚɜɰɹ ɩɪɨ 

ɚɜɚɪɿʀ ɬɚ ɫɢɬɭɚɰɿʀ, ɹɤɿ ɦɨɠɭɬɶ ɞɨ ɧɢɯ ɩɪɢɡɜɟɫɬɢ, ɚ ɬɚɤɨɠ ɩɨɪɹɞɨɤ ɞɿɣ 

ɭ ɪɚɡɿ ɧɚɞɚɧɧɹ ɩɟɪɲɨʀ ɦɟɞɢɱɧɨʀ ɞɨɩɨɦɨɝɢ ɩɨɬɟɪɩɿɥɢɦ ɩɿɞ ɱɚɫ ɚɜɚɪɿɣ. 

Щɨ ɪɨɛɢɬɢ ɜ ɪɚɡі ɨɬɪɭєɧɧя ɚɦіɚɤɨɦ:   

ɜɢɧɟɫɿɬɶ ɩɨɫɬɪɚɠɞɚɥɨɝɨ ɧɚ ɫɜɿɠɟ ɩɨɜɿɬɪɹ; ɞɚɣɬɟ ɩɨɞɢɯɚɬɢ 

ɡɜɨɥɨɠɟɧɢɦ ɩɨɜɿɬɪɹɦ (ɬɟɩɥɢɦɢ ɜɨɞɹɧɢɦɢ ɩɚɪɚɦɢ 10%-ɝɨ ɪɨɡɱɢɧɭ 

ɦɟɧɬɨɥɭ ɜ ɯɥɨɪɨɮɨɪɦɿ); ɲɤɿɪɭ, ɫɥɢɡɨɜɿ ɬɚ ɨɱɿ ɩɪɨɦɢɜɚɣɬɟ ɜɨɞɨɸ ɚɛɨ 

2%-ɦ ɪɨɡɱɢɧɨɦ ɛɨɪɧɨʀ ɤɢɫɥɨɬɢ ɳɨɧɚɣɦɟɧɲɟ 15 ɯɜɢɥɢɧ; ɜ ɨɱɿ ɡɚɤɪɚɩɚɣɬɟ 

ɩɨ ɞɜɿ-ɬɪɢ ɤɪɚɩɥɿ 30%-ɝɨ ɚɥɶɛɭɰɢɞɭ; ɧɿɫ ɡɦɚɫɬɿɬɶ ɨɥɢɜɤɨɜɨɸ ɱɢ 

ɜɚɡɟɥɿɧɨɜɨɸ ɨɥɿєɸ; ɞɚɣɬɟ ɩɨɬɟɪɩɿɥɨɦɭ ɬɟɩɥɨɝɨ ɦɨɥɨɤɚ ɡ «Ȼɨɪɠɨɦɿ» ɚɛɨ 

ɯɚɪɱɨɜɨɸ ɫɨɞɨɸ; ɭ ɪɚɡɿ ɫɩɚɡɦɭ ɝɨɥɨɫɨɜɢɯ ɳɿɥɢɧ ɬɪɟɛɚ ɡɿɝɪɿɬɢ ɞɿɥɹɧɤɭ 

ɲɢʀ, ɡɪɨɛɢɬɢ ɬɟɩɥɿ ɜɚɧɧɨɱɤɢ, ɿɧɝɚɥɹɰɿɸ; ɭ ɪɚɡɿ ɭɪɚɠɟɧɧɹ ɲɤɿɪɢ ɨɛɦɢɣɬɟ 
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ʀʀ ɱɢɫɬɨɸ ɜɨɞɨɸ, ɡɪɨɛɿɬɶ ɩɪɢɦɨɱɤɢ ɡ 5%-ɝɨ ɪɨɡɱɢɧɭ ɨɰɬɨɜɨʀ, ɥɢɦɨɧɧɨʀ 

ɚɛɨ ɫɨɥɹɧɨʀ ɤɢɫɥɨɬɢ. 

 

Ɂɚɝɚɥьɧі ɩɨɥɨɠɟɧɧя    

1.1. Ⱦɿɹ ɿɧɫɬɪɭɤɰɿʀ ɩɨɲɢɪɸєɬɶɫɹ ɧɚ ɜɫɿ ɩɿɞɪɨɡɞɿɥɢ ɩɿɞɩɪɢєɦɫɬɜɚ.   

1.2. ȱɧɫɬɪɭɤɰɿɹ ɪɨɡɪɨɛɥɟɧɚ ɧɚ ɨɫɧɨɜɿ ȾɇȺɈɉ 0.00-8.03-93 "ɉɨɪɹɞɨɤ 

ɨɩɪɚɰɸɜɚɧɧɹ ɬɚ ɡɚɬɜɟɪɞɠɟɧɧɹ ɜɥɚɫɧɢɤɨɦ ɧɨɪɦɚɬɢɜɧɢɯ ɚɤɬɿɜ ɩɪɨ 

ɨɯɨɪɨɧɭ ɩɪɚɰɿ, ɳɨ ɞɿɸɬɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ", ȾɇȺɈɉ 0.00-4.15-98 

"ɉɨɥɨɠɟɧɧɹ ɩɪɨ ɪɨɡɪɨɛɤɭ ɿɧɫɬɪɭɤɰɿɣ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ", ȾɇȺɈɉ 0.00-

4.12-99 "Ɍɢɩɨɜɟ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɧɚɜɱɚɧɧɹ ɡ ɩɢɬɚɧɶ ɨɯɨɪɨɧɢ ɩɪɚɰɿ".   

1.3. Ɂɚ ɞɚɧɨɸ ɿɧɫɬɪɭɤɰɿєɸ ɦɚɲɢɧɿɫɬ ɯɨɥɨɞɢɥɶɧɢɯ ɭɫɬɚɧɨɜɨɤ (ɞɚɥɿ - 

ɦɚɲɢɧɿɫɬ) ɿɧɫɬɪɭɤɬɭєɬɶɫɹ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ ɪɨɛɨɬɢ (ɩɟɪɜɢɧɧɢɣ 

ɿɧɫɬɪɭɤɬɚɠ), ɚ ɩɨɬɿɦ ɱɟɪɟɡ ɤɨɠɧɿ 3 ɦɿɫɹɰɿ (ɩɨɜɬɨɪɧɢɣ ɿɧɫɬɪɭɤɬɚɠ).  

Ɋɟɡɭɥɶɬɚɬɢ ɿɧɫɬɪɭɤɬɚɠɭ ɡɚɧɨɫɹɬɶɫɹ ɞɨ «ɀɭɪɧɚɥɭ ɪɟєɫɬɪɚɰɿʀ 

ɿɧɫɬɪɭɤɬɚɠɿɜ ɡ ɩɢɬɚɧɶ ɨɯɨɪɨɧɢ ɩɪɚɰɿ», ɜ ɠɭɪɧɚɥɿ ɩɿɫɥɹ ɩɪɨɯɨɞɠɟɧɧɹ 

ɿɧɫɬɪɭɤɬɚɠɭ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɿɞɩɢɫɢ ɨɫɨɛɢ, ɹɤɚ ɿɧɫɬɪɭɤɬɭє, ɬɚ 

ɦɚɲɢɧɿɫɬɚ.   

1.4. ȼɥɚɫɧɢɤ ɩɨɜɢɧɟɧ ɡɚɫɬɪɚɯɭɜɚɬɢ ɦɚɲɢɧɿɫɬɚ ɜɿɞ ɧɟɳɚɫɧɢɯ 

ɜɢɩɚɞɤɿɜ ɬɚ ɩɪɨɮɟɫɿɣɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ.  ȼ ɪɚɡɿ ɩɨɲɤɨɞɠɟɧɧɹ ɡɞɨɪɨɜ'ɹ 

ɦɚɲɢɧɿɫɬɚ ɡ ɜɢɧɢ ɜɥɚɫɧɢɤɚ, ɜɿɧ (ɦɚɲɢɧɿɫɬ) ɦɚє ɩɪɚɜɨ ɧɚ ɜɿɞɲɤɨɞɭɜɚɧɧɹ 

ɡɚɩɨɞɿɹɧɨʀ ɣɨɦɭ ɲɤɨɞɢ.   

1.5. Ɂɚ ɧɟɜɢɤɨɧɚɧɧɹ ɞɚɧɨʀ ɿɧɫɬɪɭɤɰɿʀ ɦɚɲɢɧɿɫɬ ɧɟɫɟ ɞɢɫɰɢɩɥɿɧɚɪɧɭ, 

ɦɚɬɟɪɿɚɥɶɧɭ, ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɭ ɬɚ ɤɪɢɦɿɧɚɥɶɧɭ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ.   

1.6. Ⱦɨ ɪɨɛɨɬɢ ɦɚɲɢɧɿɫɬɨɦ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɞɨɩɭɫɤɚɸɬɶɫɹ 

ɨɫɨɛɢ ɧɟ ɦɨɥɨɞɲɟ 18 ɪɨɤɿɜ, ɹɤɿ ɩɪɨɣɲɥɢ ɦɟɞɢɱɧɟ ɨɛɫɬɟɠɟɧɧɹ ɬɚ ɧɟ 

ɦɚɸɬɶ ɦɟɞɢɱɧɢɯ ɩɪɨɬɢɩɨɤɚɡɚɧɶ, ɩɪɨɣɲɥɢ ɫɩɟɰɿɚɥɶɧɟ ɧɚɜɱɚɧɧɹ ɿ ɦɚɸɬɶ 

ɜɿɞɩɨɜɿɞɧɟ ɩɨɫɜɿɞɱɟɧɧɹ, ɩɪɨɣɲɥɢ ɜɫɬɭɩɧɢɣ ɿɧɫɬɪɭɤɬɚɠ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ, 

ɿɧɫɬɪɭɤɬɚɠ ɧɚ ɪɨɛɨɱɨɦɭ ɦɿɫɰɿ ɬɚ ɿɧɫɬɪɭɤɬɚɠ ɡ ɩɨɠɟɠɧɨʀ ɛɟɡɩɟɤɢ.   

1.7. Ɇɚɲɢɧɿɫɬ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɨɜɢɧɟɧ ɦɚɬɢ ɝɪɭɩɭ ɡ 

ɟɥɟɤɬɪɨɛɟɡɩɟɤɢ ɧɟ ɧɢɠɱɟ II.   
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1.8. Ɇɚɲɢɧɿɫɬ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɨɜɢɧɟɧ:   

1.8.1. Ɂɧɚɬɢ ɛɭɞɨɜɭ ɬɚ ɩɪɚɜɢɥɚ ɛɟɡɩɟɱɧɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɯɨɥɨɞɢɥɶɧɨʀ 

ɭɫɬɚɧɨɜɤɢ, ɹɤɭ ɨɛɫɥɭɝɨɜɭє.   

1.8.2. ɉɪɨɯɨɞɢɬɢ ɩɟɪɿɨɞɢɱɧɭ ɩɟɪɟɜɿɪɤɭ ɡɧɚɧɶ ɧɟ ɪɿɞɲɟ ɨɞɧɨɝɨ ɪɚɡɭ 

ɧɚ 12 ɦɿɫɹɰɿɜ ɡ ɜɿɞɦɿɬɤɨɸ ɭ ɩɨɫɜɿɞɱɟɧɧɿ.   

1.8.3. Ɂɧɚɬɢ ɬɨɤɫɢɱɧɭ ɞɿɸ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ ɝɚɡɭ ɜ ɪɚɡɿ ɣɨɝɨ 

ɜɢɬɿɤɚɧɧɹ.   

1.8.4. ȼɢɤɨɧɭɜɚɬɢ ɩɪɚɜɢɥɚ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɪɭɞɨɜɨɝɨ ɪɨɡɩɨɪɹɞɤɭ.   

1.8.5. ɇɟ ɞɨɩɭɫɤɚɬɢ ɫɬɨɪɨɧɧɿɯ ɨɫɿɛ ɧɚ ɫɜɨє ɪɨɛɨɱɟ ɦɿɫɰɟ.   

1.8.6. ɉɪɚɰɸɜɚɬɢ ɬɿɥɶɤɢ ɧɚ ɬɿɣ ɭɫɬɚɧɨɜɰɿ, ɛɭɞɨɜɭ ɿ ɩɪɚɜɢɥɚ 

ɛɟɡɩɟɱɧɨ 

1.8.7. ɉɚɦ'ɹɬɚɬɢ ɩɪɨ ɨɫɨɛɢɫɬɭ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɡɚ ɜɢɤɨɧɚɧɧɹ 

ɩɪɚɜɢɥ ɨɯɨɪɨɧɢ ɩɪɚɰɿ ɬɚ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɡɚ ɬɨɜɚɪɢɲɿɜ ɩɨ ɪɨɛɨɬɿ.  1 

.8.8. ɇɟ ɜɢɤɨɧɭɜɚɬɢ ɜɤɚɡɿɜɨɤ, ɹɤɿ ɫɭɩɟɪɟɱɚɬɶ ɩɪɚɜɢɥɚɦ ɨɯɨɪɨɧɢ 

ɩɪɚɰɿ.   

1.8.9. Ʉɨɪɢɫɬɭɜɚɬɢɫɹ ɫɩɟɰɨɞɹɝɨɦ ɬɚ ɡɚɫɨɛɚɦɢ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ 

ɡɚɯɢɫɬɭ.   

1.8.10. ȼɦɿɬɢ ɧɚɞɚɜɚɬɢ ɩɟɪɲɭ ɦɟɞɢɱɧɭ ɞɨɩɨɦɨɝɭ ɩɨɬɟɪɩɿɥɢɦ ɜɿɞ 

ɧɟɳɚɫɧɢɯ ɜɢɩɚɞɤɿɜ.   

1.8.11. ȼɦɿɬɢ ɤɨɪɢɫɬɭɜɚɬɢɫɶ ɩɟɪɜɢɧɧɢɦɢ ɡɚɫɨɛɚɦɢ 

ɩɨɠɟɠɟɝɚɫɿɧɧɹ.   

1.9. Ɉɫɧɨɜɧɿ ɧɟɛɟɡɩɟɱɧɿ ɬɚ ɲɤɿɞɥɢɜɿ ɜɢɪɨɛɧɢɱɿ ɮɚɤɬɨɪɢ, ɹɤɿ ɞɿɸɬɶ 

ɧɚ ɦɚɲɢɧɿɫɬɚ:   

1.9.1. ɍɪɚɠɟɧɧɹ ɟɥɟɤɬɪɢɱɧɢɦ ɫɬɪɭɦɨɦ.   

1.9.2. ɉɿɞɜɢɳɟɧɢɣ ɪɿɜɟɧɶ ɲɭɦɭ, ɡɚɝɚɡɨɜɚɧɨɫɬɿ ɪɨɛɨɱɨʀ ɡɨɧɢ.   

1.9.3. ɇɟɞɨɫɬɚɬɧɹ ɨɫɜɿɬɥɟɧɿɫɬɶ ɪɨɛɨɱɨʀ ɡɨɧɢ.   

1.9.4. Ɍɨɤɫɢɱɧɚ ɞɿɹ ɩɚɪɢ ɝɚɡɭ.   

1.10. Ɇɚɲɢɧɿɫɬɭ ɜɢɞɚєɬɶɫɹ ɫɩɟɰɨɞɹɝ ɬɚ ɡɚɫɨɛɢ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ 

ɡɚɯɢɫɬɭ: ɤɨɦɛɿɧɟɡɨɧ ɛɚɜɨɜɧɹɧɢɣ, ɪɭɤɚɜɢɰɿ ɤɨɦɛɿɧɨɜɚɧɿ, ɩɪɨɬɢɝɚɡ.   
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1.11. ɇɚ ɤɨɠɧɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɧɚɤɚɡɨɦ ɜɥɚɫɧɢɤɚ ɩɨɜɢɧɧɚ ɛɭɬɢ 

ɩɪɢɡɧɚɱɟɧɚ ɨɫɨɛɚ, ɜɿɞɩɨɜɿɞɚɥɶɧɚ ɡɚ ɫɩɪɚɜɧɢɣ ɫɬɚɧ, ɩɪɚɜɢɥɶɧɭ ɿ ɛɟɡɩɟɱɧɭ 

ɟɤɫɩɥɭɚɬɚɰɿɸ ɯɨɥɨɞɢɥɶɧɢɯ ɦɚɲɢɧ ɿ ɭɫɬɚɧɨɜɨɤ.   

1.12. ɇɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɪɨɡɪɨɛɥɟɧɿ ɿ ɡɚɬɜɟɪɞɠɟɧɿ 

ɜɥɚɫɧɢɤɨɦ ɿɧɫɬɪɭɤɰɿʀ ɡ:   

1.12.1. Ȼɭɞɨɜɢ ɿ ɛɟɡɩɟɱɧɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɯɨɥɨɞɢɥɶɧɢɯ ɭɫɬɚɧɨɜɨɤ.   

1.12.2. ȿɤɫɩɥɭɚɬɚɰɿʀ ɯɨɥɨɞɢɥɶɧɨʀ ɫɢɫɬɟɦɢ (ɨɯɨɥɨɞɠɭɸɱɢɯ 

ɩɪɢɫɬɪɨʀɜ).   

1.12.3. Ɉɛɫɥɭɝɨɜɭɜɚɧɧɹ ɤɨɧɬɪɨɥɶɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ ɿ 

ɚɜɬɨɦɚɬɢɤɢ.   

1.12.4. ɉɨɠɟɠɧɨʀ ɛɟɡɩɟɤɢ.   

1.12.5. Ɉɯɨɪɨɧɢ ɩɪɚɰɿ (ɧɚɞɚɧɧɹ ɞɨɥɿɤɚɪɧɹɧɨʀ ɞɨɩɨɦɨɝɢ ɭ ɪɚɡɿ 

ɨɬɪɭєɧɧɹ ɚɦɿɚɤɨɦ, ɞɿʀ ɩɟɪɫɨɧɚɥɭ ɡ ɭɫɭɧɟɧɧɹ ɩɪɨɪɢɜɭ ɚɦɿɚɤɭ ɬɚ ɡɚ 

ɜɢɧɢɤɧɟɧɧɹ ɚɜɚɪɿɣɧɨʀ ɫɢɬɭɚɰɿʀ ɬɨɳɨ).  

 13. Ʉɪɿɦ ɿɧɫɬɪɭɤɰɿɣ, ɩɨɜɢɧɧɿ ɛɭɬɢ ɪɨɡɪɨɛɥɟɧɿ ɿ ɡɚɬɜɟɪɞɠɟɧɿ 

ɜɥɚɫɧɢɤɨɦ:   

1.13.1. Ɋɿɱɧɿ ɬɚ ɦɿɫɹɱɧɿ ɝɪɚɮɿɤɢ ɩɪɨɜɟɞɟɧɧɹ ɩɥɚɧɨɜɨ-

ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɪɟɦɨɧɬɭ.   

1.13.2. ɋɯɟɦɢ ɚɦɿɚɱɧɢɯ, ɜɨɞɹɧɢɯ ɬɚ ɿɧɲɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ.   

1.13.3. ɉɨɤɚɠɱɢɤɢ ɪɨɡɦɿɳɟɧɧɹ ɡɚɫɨɛɿɜ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɡɚɯɢɫɬɭ.   

1.13.4. ɇɨɦɟɪɢ ɬɟɥɟɮɨɧɿɜ “ɲɜɢɞɤɨʀ ɞɨɩɨɦɨɝɢ”, ɩɨɠɟɠɧɨʀ ɨɯɨɪɨɧɢ, 

ɞɢɫɩɟɬɱɟɪɚ ɟɥɟɤɬɪɨɦɟɪɟɠɿ, ɦɿɥɿɰɿʀ, ɧɚɱɚɥɶɧɢɤɚ ɤɨɦɩɪɟɫɨɪɧɨɝɨ ɰɟɯɭ 

(ɞɨɦɚɲɧɿɣ ɬɟɥɟɮɨɧ).   

1.13.5. ɇɨɦɟɪɢ ɬɟɥɟɮɨɧɿɜ ɿ ɚɞɪɟɫɚ ɨɪɝɚɧɿɡɚɰɿʀ, ɹɤɚ ɨɛɫɥɭɝɨɜɭє 

ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ ɯɨɥɨɞɢɥɶɧɭ ɭɫɬɚɧɨɜɤɭ.   

1.14. Ⱦɨɤɭɦɟɧɬɢ, ɜɤɚɡɚɧɿ ɜ ɩɩ. 1.12.-1.13, ɩɨɜɢɧɧɿ ɡɧɚɯɨɞɢɬɢɫɶ ɭ 

ɦɚɲɢɧɧɨɦɭ ɜɿɞɞɿɥɟɧɧɿ ɿ ɛɭɬɢ ɞɨɜɟɞɟɧɿ ɞɨ ɜɿɞɨɦɚ ɤɨɠɧɨɝɨ ɦɚɲɢɧɿɫɬɚ 

(ɩɿɞ ɪɨɡɩɢɫ). 

1.15. ɍ ɤɨɦɩɪɟɫɨɪɧɨɦɭ ɰɟɯɭ ɩɨɜɢɧɟɧ ɛɭɬɢ ɞɨɛɨɜɢɣ ɠɭɪɧɚɥ 

ɜɫɬɚɧɨɜɥɟɧɨʀ ɮɨɪɦɢ.  ɀɭɪɧɚɥ ɩɨɜɢɧɟɧ ɛɭɬɢ ɩɪɨɧɭɦɟɪɨɜɚɧɢɣ, 
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ɩɪɨɲɧɭɪɨɜɚɧɢɣ, ɫɬɜɟɪɞɠɟɧɢɣ ɩɟɱɚɬɤɨɸ ɩɿɞɩɪɢєɦɫɬɜɚ, ɡ ɞɚɬɨɸ ɿ 

ɩɿɞɩɢɫɨɦ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɭ.   

1.16. ɇɚɱɚɥɶɧɢɤ ɤɨɦɩɪɟɫɨɪɧɨɝɨ ɰɟɯɭ ɡɨɛɨɜ'ɹɡɚɧɢɣ ɳɨɞɟɧɧɨ 

ɤɨɧɬɪɨɥɸɜɚɬɢ ɜɟɞɟɧɧɹ ɠɭɪɧɚɥɭ, ɡɚɩɢɫɭɜɚɬɢ ɞɨ ɧɶɨɝɨ ɪɨɡɩɨɪɹɞɠɟɧɧɹ 

ɨɛɫɥɭɝɨɜɭɸɱɨɦɭ ɩɟɪɫɨɧɚɥɭ ɬɚ ɪɨɡɩɢɫɭɜɚɬɢɫɶ.   

1.17. ȼɯɿɞ ɫɬɨɪɨɧɧɿɦ ɨɫɨɛɚɦ ɭ ɩɪɢɦɿɳɟɧɧɹ ɦɚɲɢɧɧɨɝɨ (ɚɩɚɪɚɬɧɨɝɨ) 

ɿ ɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɜɿɞɞɿɥɟɧɶ ɡɚɛɨɪɨɧɹєɬɶɫɹ.  ɇɚ ɜɢɞɧɢɯ ɦɿɫɰɹɯ ɩɨɜɢɧɧɿ 

ɛɭɬɢ ɜɢɜɿɲɟɧɿ ɩɥɚɤɚɬɢ: “ȼɏȱȾ ɁȺȻɈɊɈɇȿɇɈ!”.   

1.18. Ɋɨɛɨɬɢ, ɧɟ ɡɜ'ɹɡɚɧɿ ɡ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹɦ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ, 

ɩɨɜɢɧɧɿ ɩɪɨɜɨɞɢɬɢɫɶ ɡ ɨɮɨɪɦɥɟɧɧɹɦ ɧɚɪɹɞɭ-ɞɨɩɭɫɤɭ ɧɚ ɪɨɛɨɬɢ 

ɩɿɞɜɢɳɟɧɨʀ ɧɟɛɟɡɩɟɤɢ.   

1.19. Ɋɟɦɨɧɬɧɿ ɪɨɛɨɬɢ, ɚ ɬɚɤɨɠ ɨɱɢɳɟɧɧɹ ɛɚɬɚɪɟɣ ɩɪɢ 

ɜɿɞɬɚɸɜɚɧɧɿ ɩɨɜɢɧɧɿ ɩɪɨɜɨɞɢɬɢɫɶ ɩɿɞ ɤɨɧɬɪɨɥɟɦ ɨɫɨɛɢ, ɜɿɞɩɨɜɿɞɚɥɶɧɨʀ 

ɡɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ, ɚɛɨ ɨɫɨɛɢ, ɹɤɚ ʀʀ ɡɚɦɿɧɸє.   2. 

ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ ɪɨɛɨɬɢ    

2.1. Ɉɬɪɢɦɚɬɢ ɡɚɜɞɚɧɧɹ ɜɿɞ ɤɟɪɿɜɧɢɤɚ ɪɨɛɿɬ.   

2.2. Ɉɞɹɝɬɢ ɫɩɟɰɨɞɹɝ.   

2.3. Ɋɚɡɨɦ ɡɿ ɡɦɿɧɧɢɤɨɦ (ɩɪɢ ɡɦɿɧɧɿɣ ɪɨɛɨɬɿ) ɩɟɪɟɜɿɪɢɬɢ ɫɬɚɧ 

ɤɨɧɬɪɨɥɶɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ, ɡɚɯɢɫɧɨɝɨ ɨɝɨɪɨɞɠɟɧɧɹ ɿ 

ɡɚɡɟɦɥɟɧɧɹ, ɜɿɞɫɭɬɧɿɫɬɶ ɜɢɬɿɤɚɧɧɹ ɚɦɿɚɤɭ ɿ ɡɪɨɛɢɬɢ ɜɿɞɩɨɜɿɞɧɢɣ ɡɚɩɢɫ ɜ 

ɫɩɟɰɿɚɥɶɧɨɦɭ ɠɭɪɧɚɥɿ.    

3. ȼɢɦɨɝɢ ɛɟɡɩɟɤɢ ɩɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ  (ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ 

ɯɨɥɨɞɢɥɶɧɢɯ ɭɫɬɚɧɨɜɨɤ)    

3.1. Ʉɨɦɩɪɟɫɨɪɢ:   

3.1.1. ɉɭɫɤ ɤɨɦɩɪɟɫɨɪɚ ɜ ɪɨɛɨɬɭ - ɩɟɪɜɿɫɧɢɣ, ɩɿɫɥɹ ɬɪɢɜɚɥɨʀ 

ɡɭɩɢɧɤɢ, ɪɟɦɨɧɬɭ, ɩɪɨɮɿɥɚɤɬɢɤɢ, ɚ ɬɚɤɨɠ ɩɿɫɥɹ ɡɭɩɢɧɤɢ ɣɨɝɨ ɩɪɢ 

ɫɩɪɚɰɸɜɚɧɧɿ ɩɪɢɥɚɞɿɜ ɚɜɚɪɿɣɧɨɝɨ ɡɚɯɢɫɬɭ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɭɜɚɬɢ ɜɪɭɱɧɭ 

ɿɡ ɡɚɤɪɢɬɢɦ ɜɩɭɫɤɧɢɦ ɜɟɧɬɢɥɟɦ.   

3.1.2. ɉɟɪɟɞ ɩɭɫɤɨɦ ɤɨɦɩɪɟɫɨɪɚ ɜ ɪɨɛɨɬɭ ɧɟɨɛɯɿɞɧɨ ɜɩɟɜɧɢɬɢɫɶ, ɳɨ 

ɜɫɿ ɡɚɩɿɪɧɿ ɜɟɧɬɢɥɿ ɧɚ ɧɚɝɧɿɬɚɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɿ ɜɿɞ ɤɨɦɩɪɟɫɨɪɚ ɞɨ 
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ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɿɞɤɪɢɬɿ (ɡɚ ɜɢɧɹɬɤɨɦ ɩɭɫɤɭ ɤɨɦɩɪɟɫɨɪɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɜɛɭɞɨɜɚɧɨɝɨ ɛɚɣɩɚɫɚ, ɤɨɥɢ ɧɚɝɧɿɬɚɥɶɧɢɣ ɜɟɧɬɢɥɶ ɤɨɦɩɪɟɫɨɪɚ ɩɨɜɢɧɟɧ 

ɛɭɬɢ ɡɚɤɪɢɬɢɣ, ɚ ɜɟɧɬɢɥɶ ɛɚɣɩɚɫɚ ɜɿɞɤɪɢɬɢɣ, ɹɤɳɨ ɰɟ ɩɟɪɟɞɛɚɱɟɧɨ 

ɿɧɫɬɪɭɤɰɿєɸ ɡɚɜɨɞɭ-ɜɢɝɨɬɿɜɧɢɤɚ).   

3.1.3. ȼɫɦɨɤɬɭɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ ɤɨɦɩɪɟɫɨɪɚɦɢ ɩɨɜɡ ɜɿɞɞɿɥɶɧɢɤ 

ɪɿɞɢɧɢ (ɚɛɨ ɩɨɫɭɞɢɧɢ, ɹɤɚ ɣɨɝɨ ɡɚɦɿɧɸє) ɧɟ ɞɨɩɭɫɤɚєɬɶɫɹ.   

3.1.4. ȼɢɬɿɤɚɧɧɹ ɚɦɿɚɤɭ ɱɟɪɟɡ ɫɚɥɶɧɢɤɢ ɤɨɦɩɪɟɫɨɪɚ ɩɨɜɢɧɧɨ ɛɭɬɢ 

ɭɫɭɧɟɧɨ ɩɪɢ ɣɨɝɨ ɜɢɹɜɥɟɧɧɿ. 

ȼɿɞɤɪɢɜɚɬɢ ɤɨɦɩɪɟɫɨɪɢ, ɞɟɦɨɧɬɭɜɚɬɢ ɚɩɚɪɚɬɢ, ɬɪɭɛɨɩɪɨɜɨɞɢ ɿ 

ɚɪɦɚɬɭɪɭ ɞɨɡɜɨɥɹєɬɶɫɹ ɬɿɥɶɤɢ ɩɿɫɥɹ ɜɢɞɚɥɟɧɧɹ ɡ ɧɢɯ ɚɦɿɚɤɭ. 

ȼɢɤɨɧɚɧɧɹ ɰɢɯ ɪɨɛɿɬ ɛɟɡ ɚɦɿɚɱɧɨɝɨ ɩɪɨɬɢɝɚɡɚ ɡ ɮɿɥɶɬɪɭɸɱɨɸ 

ɤɨɪɨɛɤɨɸ ɦɚɪɤɢ ɄȾ ɿ ɝɭɦɨɜɢɯ ɪɭɤɚɜɢɱɨɤ ɡɚɛɨɪɨɧɹєɬɶɫɹ. 

3.1.5. Ɂɚɥɢɲɤɢ ɚɦɿɚɤɭ ɜɢɩɭɫɤɚɸɬɶ ɡ ɤɨɦɩɪɟɫɨɪɚ ɱɟɪɟɡ ɝɭɦɨɜɢɣ 

ɲɥɚɧɝ, ɨɞɢɧ ɤɿɧɟɰɶ ɹɤɨɝɨ ɧɚɞɹɝɚɸɬɶ ɧɚ ɫɩɟɰɿɚɥɶɧɢɣ ɜɟɧɬɢɥɶ, 

ɪɨɡɬɚɲɨɜɚɧɢɣ ɧɚ ɤɨɦɩɪɟɫɨɪɿ, ɚ ɞɪɭɝɢɣ - ɜɢɜɨɞɹɬɶ ɧɚɡɨɜɧɿ ɜ ɩɨɫɭɞɢɧɭ ɡ 

ɜɨɞɨɸ (ɩɿɞ ʀʀ ɪɿɜɟɧɶ). 

3.1.6. ɓɨɛ ɭɧɢɤɧɭɬɢ ɩɨɬɪɚɩɥɹɧɧɹ ɜɨɞɢ ɜ ɤɨɦɩɪɟɫɨɪɢ ɩɿɞ ɱɚɫ 

ɜɢɞɚɥɟɧɧɹ ɚɦɿɚɤɭ, ɧɟɨɛɯɿɞɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢ ɜ ɧɢɯ ɬɢɫɤ, ɧɟ ɞɨɩɭɫɤɚɸɱɢ 

ɩɚɞɿɧɧɹ ɣɨɝɨ ɧɢɠɱɟ ɚɬɦɨɫɮɟɪɧɨɝɨ. 

3.1.7. ɉɟɪɟɝɪɿɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ, ɹɤɚ ɜɫɦɨɤɬɭєɬɶɫɹ ɤɨɦɩɪɟɫɨɪɨɦ, 

ɩɨɜɢɧɧɨ ɛɭɬɢ ɧɟ ɦɟɧɲɟ 5°ɋ (ɞɥɹ ɨɞɧɨɫɬɭɩɿɧɱɚɬɢɯ ɿ ɫɬɭɩɟɧɿ ɜɢɫɨɤɨɝɨ 

ɬɢɫɤɭ ɞɜɨɫɬɭɩɿɧɱɚɬɢɯ ɤɨɦɩɪɟɫɨɪɿɜ) ɿ 10°ɋ (ɞɥɹ ɫɬɭɩɟɧɹ ɧɢɡɶɤɨɝɨ ɬɢɫɤɭ 

ɞɜɨɫɬɭɩɿɧɱɚɬɢɯ ɤɨɦɩɪɟɫɨɪɿɜ). 

ɐɟ ɩɟɪɟɝɪɿɜɚɧɧɹ ɜɢɡɧɚɱɚɸɬɶ ɹɤ ɪɿɡɧɢɰɸ ɦɿɠ ɬɟɦɩɟɪɚɬɭɪɨɸ ɩɚɪɢ, 

ɹɤɚ ɜɢɦɿɪɸєɬɶɫɹ ɬɟɪɦɨɦɟɬɪɨɦ ɩɟɪɟɞ ɜɫɦɨɤɬɭɜɚɥɶɧɢɦ ɲɬɭɰɟɪɨɦ 

ɤɨɦɩɪɟɫɨɪɚ, ɿ ɬɟɦɩɟɪɚɬɭɪɨɸ ɤɢɩɿɧɧɹ ɚɦɿɚɤɭ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨ ɬɢɫɤɭ 

ɜɫɦɨɤɬɭɜɚɧɧɹ ɡɚ ɬɚɛɥɢɰɟɸ ɞɥɹ ɧɚɫɢɱɟɧɨʀ ɩɚɪɢ ɚɦɿɚɤɭ. 
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Ɇɚɧɨɜɚɤɭɭɦɦɟɬɪ (ɱɢ ɩɪɢɥɚɞ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɩɟɪɟɝɪɿɜɭ) ɞɥɹ 

ɜɢɦɿɪɸɜɚɧɧɹ ɬɢɫɤɭ ɜɫɦɨɤɬɭɜɚɧɧɹ ɩɨɜɢɧɟɧ ɜɢɛɢɪɚɬɢɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, 

ɳɨɛ ɩɨɯɢɛɤɚ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɤɢɩɿɧɧɹ ɛɭɥɚ ɧɟ ɛɿɥɶɲɟ 5°ɋ. 

3.1.8. Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɚɪɢ ɚɦɿɚɤɭ, ɳɨ ɧɚɝɧɿɬɚєɬɶɫɹ 

ɤɨɦɩɪɟɫɨɪɨɦ, ɬɟɪɦɨɦɟɬɪ ɩɨɜɢɧɟɧ ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɢɣ ɜ ɝɿɥɶɡɿ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞɿ ɧɚ ɜɿɞɫɬɚɧɿ ɜɿɞ 200 ɞɨ 300 ɦɦ ɜɿɞ ɩɚɬɪɭɛɤɚ ɱɢ ɡɚɩɿɪɧɨɝɨ 

ɜɟɧɬɢɥɹ ɤɨɦɩɪɟɫɨɪɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɧɿɬɚɧɧɹ ɞɥɹ ɫɭɱɚɫɧɢɯ ɩɨɪɲɧɟɜɢɯ ɤɨɦɩɪɟɫɨɪɿɜ 

ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ 160°ɋ ɬɚ 90°ɋ ɞɥɹ ɝɜɢɧɬɨɜɢɯ (ɹɤɳɨ ɡɚɜɨɞɫɶɤɨɸ 

ɿɧɫɬɪɭɤɰɿєɸ ɧɟ ɩɟɪɟɞɛɚɱɟɧɨ ɿɧɲɟ ɡɧɚɱɟɧɧɹ), ɚ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ 

ɬɢɯɨɯɿɞɧɢɯ ɤɨɦɩɪɟɫɨɪɿɜ ɫɬɚɪɢɯ ɦɚɪɨɤ - 135°ɋ. 

3.1.9. Ɂɚɛɨɪɨɧɹєɬɶɫɹ ɜɩɪɢɫɤɭɜɚɧɧɹ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ ɜ ɜɫɦɨɤɬɭɜɚɥɶɧɢɣ 

ɬɪɭɛɨɩɪɨɜɿɞ ɩɨɪɲɧɟɜɨɝɨ ɤɨɦɩɪɟɫɨɪɚ. 

3.1.10. ɉɪɢ ɡɦɟɧɲɟɧɧɿ ɩɟɪɟɝɪɿɜɭ ɿ ɲɜɢɞɤɨɦɭ ɩɚɞɿɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ 

ɩɚɪɢ ɚɦɿɚɤɭ, ɨɛɦɟɪɡɚɧɧɿ ɜɫɦɨɤɬɭɸɱɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɿ ɩɨɹɜɿ ɿɧɲɢɯ ɨɡɧɚɤ 

ɜɨɥɨɝɨɝɨ ɯɨɞɭ (ɜ ɩɨɪɲɧɟɜɨɦɭ ɤɨɦɩɪɟɫɨɪɿ - ɩɪɢɝɥɭɲɟɧɢɣ ɫɬɭɤɿɬ ɜ 

ɧɚɝɧɿɬɚɥɶɧɢɯ ɤɥɚɩɚɧɚɯ ɿ ɩɚɞɿɧɧɹ ɬɢɫɤɭ ɡɦɚɳɭɜɚɧɧɹ; ɜ ɝɜɢɧɬɨɜɨɦɭ - 

ɡɦɿɧɚ ɲɭɦɭ ɜ ɪɨɛɨɬɿ ɿ ɩɚɞɿɧɧɹ ɬɢɫɤɭ ɡɦɚɳɭɜɚɧɧɹ; ɜ ɪɨɬɚɰɿɣɧɨɦɭ 

ɛɚɝɚɬɨɥɨɩɚɬɟɜɨɦɭ - ɡɦɿɧɚ ɲɭɦɭ ɜ ɪɨɛɨɬɿ ɿ ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɥɚ ɜ 

ɦɚɫɥɨɜɿɞɞɿɥɶɧɢɤɭ) ɫɥɿɞ ɩɪɢɣɧɹɬɢ ɡɚɯɨɞɢ ɩɨ ɜɿɞɤɥɸɱɟɧɧɸ ɤɨɦɩɪɟɫɨɪɧɨʀ 

ɭɫɬɚɧɨɜɤɢ ɿ ɭɫɭɧɟɧɧɸ ɧɟɫɩɪɚɜɧɨɫɬɿ, ɳɨ ɜɢɧɢɤɥɚ. 

3.1.11. ɍ ɯɨɥɨɞɢɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɧɟ ɫɩɨɪɹɞɠɟɧɿɣ ɡɚɯɢɫɧɢɦɢ 

ɪɟɫɢɜɟɪɚɦɢ, ɩɟɪɟɞ ɩɿɞɤɥɸɱɟɧɧɹɦ ɞɨ ɩɪɚɰɸɸɱɨɝɨ ɤɨɦɩɪɟɫɨɪɚ 

ɞɨɞɚɬɤɨɜɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (ɯɨɥɨɞɢɥɶɧɨʀ ɤɚɦɟɪɢ ɩɿɫɥɹ ʀʀ 

ɪɟɦɨɧɬɭ ɚɛɨ ɜɿɞɬɚɸɜɚɧɧɹ ɛɚɬɚɪɟɣ ɬɨɳɨ) ɫɥɿɞ ɡɧɢɡɢɬɢ ɩɨɞɚɱɭ ɪɿɞɢɧɢ ɭ 

ɜɢɩɚɪɸɜɚɥɶɧɭ ɫɢɫɬɟɦɭ, ɡɚɤɪɢɬɢ ɜɫɦɨɤɬɭɸɱɢɣ ɡɚɩɿɪɧɢɣ ɜɟɧɬɢɥɶ ɭ 

ɤɨɦɩɪɟɫɨɪɚ ɿ ɬɿɥɶɤɢ ɩɿɫɥɹ ɩɿɞɤɥɸɱɟɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɬɟɩɥɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɨɫɬɭɩɨɜɨ ɜɿɞɤɪɢɜɚɬɢ ɨɫɬɚɧɧɿɣ. 
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3.1.12. ȼɡɢɦɤɭ ɩɪɢ ɩɟɪɟɪɜɚɯ ɭ ɪɨɛɨɬɿ ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɿ 

ɦɨɠɥɢɜɨɫɬɿ ɡɚɦɟɪɡɚɧɧɹ ɜɨɞɢ ɧɟɨɛɯɿɞɧɨ ʀʀ ɫɩɭɫɤɚɬɢ ɡ ɨɯɨɥɨɞɧɢɯ 

ɨɛɨɥɨɧɨɤ ɰɢɥɿɧɞɪɿɜ ɿ ɫɚɥɶɧɢɤɿɜ ɤɨɦɩɪɟɫɨɪɿɜ, ɜɨɞɹɧɢɯ ɧɚɫɨɫɿɜ, 

ɤɨɧɞɟɧɫɚɬɨɪɿɜ ɡɚɤɪɢɬɨɝɨ ɬɢɩɭ, ɩɟɪɟɨɯɨɥɨɞɠɭɜɚɱɿɜ ɿ ɿɧɲɢɯ ɚɩɚɪɚɬɿɜ, ɚ 

ɬɚɤɨɠ ɡ ɜɨɞɹɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ, ɞɥɹ ɱɨɝɨ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɟɪɟɞɛɚɱɟɧɿ 

ɫɩɭɫɤɧɿ ɤɪɚɧɢ ɜ ɫɚɦɢɯ ɧɢɡɶɤɢɯ ɬɨɱɤɚɯ ɫɢɫɬɟɦɢ. 

3.1.13. ɍɫɿ ɪɭɯɨɦɿ ɿ ɨɛɟɪɬɨɜɿ ɱɚɫɬɢɧɢ ɭɫɬɚɬɤɭɜɚɧɧɹ ɩɨɜɢɧɧɿ ɛɭɬɢ 

ɧɚɞɿɣɧɨ ɨɝɨɪɨɞɠɟɧɿ ɫɭɰɿɥɶɧɢɦɢ ɚɛɨ ɫɿɬɱɚɫɬɢɦɢ ɨɝɨɪɨɠɚɦɢ, ɡɧɿɦɧɢɦɢ ɿ 

ɥɟɝɤɨɪɨɡɛɿɪɧɢɦɢ. 

ȼɭɡɥɢ ɿ ɞɟɬɚɥɿ ɨɝɨɪɨɠɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚɞɿɣɧɨ ɡɚɤɪɿɩɥɟɧɿ ɿ ɦɚɬɢ 

ɞɨɫɬɚɬɧɸ ɦɿɰɧɿɫɬɶ ɿ ɠɨɪɫɬɤɿɫɬɶ. 

3.1.14. Ⱦɨɫɬɭɩ ɞɨ ɪɭɯɨɦɢɯ ɱɚɫɬɢɧ ɞɨɡɜɨɥɹєɬɶɫɹ ɬɿɥɶɤɢ ɩɿɫɥɹ ɩɨɜɧɨʀ 

ɡɭɩɢɧɤɢ ɿ ɜɠɢɬɬɹ ɜɫɿɯ ɡɚɯɨɞɿɜ ɳɨɞɨ ɡɚɩɨɛɿɝɚɧɧɹ ɩɭɫɤɭ ʀʀ ɫɬɨɪɨɧɧɿɦɢ 

ɨɫɨɛɚɦɢ. 

Ɂɚɦɿɪ ɥɿɧɿɣɧɨɝɨ ɡɚɡɨɪɭ ɜ ɤɨɦɩɪɟɫɨɪɿ ɩɪɨɜɨɞɢɬɶɫɹ ɬɿɥɶɤɢ ɩɪɢ 

ɪɭɱɧɨɦɭ ɩɨɜɟɪɬɚɧɧɿ ɜɚɥɚ. 

3.1.15. ɇɚ ɤɨɦɩɪɟɫɨɪɚɯ ɿ ɧɚɫɨɫɚɯ, ɳɨ ɩɪɚɰɸɸɬɶ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ 

ɪɟɠɢɦɿ, ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚ ɜɢɞɧɨɦɭ ɦɿɫɰɿ ɜɢɜɿɲɟɧɿ ɬɚɛɥɢɱɤɢ: «Ɉɛɟɪɟɠɧɨ! 

ɉɭɫɤɚєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ!». 

3.1.16. ɉɟɪɟɜɿɪɤɭ ɿ ɨɛɤɚɬɤɭ ɚɦɿɚɱɧɢɯ ɤɨɦɩɪɟɫɨɪɿɜ ɩɿɫɥɹ ɦɨɧɬɚɠɭ ɿ 

ɪɟɦɨɧɬɭ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɭɜɚɬɢ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɿɧɫɬɪɭɤɰɿɹɦɢ ɡɚɜɨɞɿɜ-

ɜɢɝɨɬɿɜɧɢɤɿɜ. 

3.1.17. ɇɚ ɞɿɸɱɢɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ, ɳɨ ɦɚɸɬɶ ɛɟɡɧɚɫɨɫɧɿ ɡɚɬɨɩɥɟɧɿ 

ɫɢɫɬɟɦɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɨɯɨɥɨɞɠɟɧɧɹ ɡ ɠɢɜɥɟɧɧɹɦ ɜɢɩɚɪɸɜɚɥɶɧɨɝɨ 

ɨɛɥɚɞɧɚɧɧɹ ɱɟɪɟɡ ɪɨɡɦɿɳɟɧɿ ɧɚɞ ɧɢɦ ɜɿɞɞɿɥɶɧɢɤɢ ɪɿɞɢɧɢ, ɡɚɛɨɪɨɧɹєɬɶɫɹ 

ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɜ ɧɢɯ ɪɿɜɧɹ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ ɡɚ ɧɚɹɜɧɨɫɬɿ ɧɟɛɟɡɩɟɤɢ ɜɢɤɢɞɭ 

ɿɡ ɫɢɫɬɟɦɢ ɪɿɞɢɧɢ ɭ ɜɫɦɨɤɬɭɜɚɥɶɧɭ ɥɿɧɿɸ ɤɨɦɩɪɟɫɨɪɿɜ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ 

ɬɟɩɥɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. 
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əɤɳɨ ɡɚɡɧɚɱɟɧɭ ɫɯɟɦɭ ɩɨɞɚɱɿ ɪɿɞɢɧɢ ɜ ɨɯɨɥɨɞɠɭɸɱɢɣ ɩɪɢɫɬɪɿɣ 

ɡɦɿɧɢɬɢ ɧɟɦɨɠɥɢɜɨ, ɬɨɞɿ ɩɟɪɟɞ ɤɨɦɩɪɟɫɨɪɨɦ ɩɨɜɢɧɟɧ ɛɭɬɢ 

ɜɫɬɚɧɨɜɥɟɧɢɣ ɞɨɞɚɬɤɨɜɢɣ ɜɿɞɞɿɥɶɧɢɤ ɪɿɞɢɧɢ (ɫɭɯɢɣ) ɿɡ ɡɚɯɢɫɧɢɦ 

ɪɟɫɢɜɟɪɨɦ. 

3.1.18. ɉɿɫɥɹ ɪɟɦɨɧɬɭ ɿ ɩɪɨɮɿɥɚɤɬɢɤɢ ɯɨɥɨɞɢɥɶɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ, 

ɚ ɬɚɤɨɠ ɩɿɫɥɹ ɜɢɦɭɲɟɧɨʀ ɡɭɩɢɧɤɢ ɤɨɦɩɪɟɫɨɪɚ ɱɟɪɝɨɜɚ ɡɦɿɧɚ ɦɨɠɟ 

ɩɪɨɜɨɞɢɬɢ ɩɭɫɤ ɣɨɝɨ ɬɿɥɶɤɢ ɩɿɫɥɹ ɩɢɫɶɦɨɜɨɝɨ ɞɨɡɜɨɥɭ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɭ 

(ɚɛɨ ɨɫɨɛɢ, ɹɤɚ ɣɨɝɨ ɡɚɦɿɧɸє), ɹɤɢɣ ɩɨɜɢɧɟɧ ɨɫɨɛɢɫɬɨ ɩɟɪɟɫɜɿɞɱɢɬɢɫɹ, 

ɳɨ ɩɭɫɤ ɤɨɦɩɪɟɫɨɪɚ ɦɨɠɥɢɜɢɣ ɬɚ ɛɟɡɩɟɱɧɢɣ. 

ɉɪɢ ɰɶɨɦɭ ɩɭɫɤ ɤɨɠɧɨɝɨ ɤɨɦɩɪɟɫɨɪɚ ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɜɪɭɱɧɭ 

ɩɿɫɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɞɪɟɧɭɜɚɧɧɹ ɜɫɦɨɤɬɭɸɱɨɝɨ ɿ ɧɚɝɧɿɬɚɥɶɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɤɨɦɩɪɟɫɨɪɚ ɜɿɞ ɦɨɠɥɢɜɨɝɨ ɫɤɭɩɱɟɧɧɹ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ ɿ 

ɦɚɫɥɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɪɟɧɚɠɧɢɯ ɜɟɧɬɢɥɿɜ ɿ ɬɪɭɛɨɩɪɨɜɨɞɿɜ. 

ɉɟɪɟɞ ɩɭɫɤɨɦ ɝɜɢɧɬɨɜɨɝɨ ɤɨɦɩɪɟɫɨɪɚ, ɹɤɢɣ ɦɚє ɩɪɢɫɬɪɿɣ ɞɥɹ 

ɪɭɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɧɟɨɛɯɿɞɧɨ ɜɢɜɟɫɬɢ ɩɪɢɫɬɪɿɣ ɜ 

ɩɨɥɨɠɟɧɧɹ ɦɿɧɿɦɚɥɶɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ. 

3.2. Ⱥɩɚɪɚɬɢ (ɩɨɫɭɞɢɧɢ): 

3.2.1. ɉɿɞ ɱɚɫ ɜɿɞɫɦɨɤɬɭɜɚɧɧɹ ɚɦɿɚɤɭ ɡ ɚɩɚɪɚɬɿɜ (ɩɨɫɭɞɢɧ) ɧɟ 

ɞɨɡɜɨɥɹєɬɶɫɹ ɲɜɢɞɤɨ (ɿɡ ɲɜɢɞɤɿɫɬɸ ɡɧɢɠɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɛɿɥɶɲɟ 

30°ɋ ɧɚ ɝɨɞɢɧɭ) ɡɧɢɠɭɜɚɬɢ ɜ ɧɢɯ ɬɢɫɤ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɡɧɢɠɟɧɧɹ 

ɦɟɯɚɧɿɱɧɨʀ ɦɿɰɧɨɫɬɿ ʀɯ ɫɬɿɧɨɤ ɡ ɩɪɢɱɢɧɢ ɪɿɡɤɨɝɨ ɡɧɢɠɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ. 

3.2.2. ɇɟɨɛɯɿɞɧɨ ɫɢɫɬɟɦɚɬɢɱɧɨ ɭɫɭɜɚɬɢ ɥɿɞ, ɳɨ ɫɬɜɨɪɸєɬɶɫɹ 

ɜɡɢɦɤɭ ɧɚ ɡɪɨɲɭɜɚɥɶɧɢɯ ɤɨɧɞɟɧɫɚɬɨɪɚɯ, ɝɪɚɞɢɪɧɹɯ, ɞɪɚɛɢɧɚɯ, ɩɥɨɳɚɞɤɚɯ 

ɞɥɹ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 

3.2.3. Ɇɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɜɿɞ ɜɨɞɹɧɨɝɨ ɤɚɦɟɧɹ ɬɪɭɛ ɤɨɧɞɟɧɫɚɬɨɪɚ 

ɩɨɜɢɧɧɨ ɜɢɤɨɧɭɜɚɬɢɫɶ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɭ ɿ ɬɿɥɶɤɢ ɩɿɫɥɹ 

ɡɜɿɥɶɧɟɧɧɹ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɿɞ ɚɦɿɚɤɭ. 
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ɇɟ ɪɿɞɲɟ ɨɞɧɨɝɨ ɪɚɡɭ ɧɚ ɦɿɫɹɰɶ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɜɿɪɹɬɢ ɜɨɞɭ, ɳɨ 

ɜɿɞɯɨɞɢɬɶ ɡ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɧɚ ɧɚɹɜɧɿɫɬɶ ɚɦɿɚɤɭ. 

3.2.4. Ɉɤɪɟɦɨ ɪɨɡɬɚɲɨɜɚɧɿ ɚɩɚɪɚɬɧɿ ɿ ɤɨɧɞɟɧɫɚɬɨɪɧɿ ɩɪɢɦɿɳɟɧɧɹ 

ɩɨɜɢɧɧɿ ɡɚɱɢɧɹɬɢɫɶ ɧɚ ɤɥɸɱ, ɹɤɢɣ ɦɚє ɡɧɚɯɨɞɢɬɢɫɹ ɭ ɱɟɪɝɨɜɨɝɨ ɡɦɿɧɢ 

ɯɨɥɨɞɢɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ. 

3.2.5. ɉɪɢ ɨɯɨɥɨɞɠɟɧɧɿ ɜɨɞɢ ɜ ɤɨɠɭɯɨɬɪɭɛɧɢɯ ɜɢɩɚɪɧɢɤɚɯ 

ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɿɧɧɹ ɚɦɿɚɤɭ ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɟ ɦɟɧɲɟ 2°ɋ. 

3.2.6. ɍ ɫɢɫɬɟɦɚɯ ɨɯɨɥɨɞɠɟɧɧɹ ɡ ɩɪɨɦɿɠɧɢɦ ɬɟɩɥɨɧɨɫɿєɦ 

ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ (ɧɟ ɪɿɞɲɟ ɨɞɧɨɝɨ ɪɚɡɭ ɧɚ ɦɿɫɹɰɶ) ɩɟɪɟɜɿɪɹɬɢ ɣɨɝɨ 

ɧɚ ɧɚɹɜɧɿɫɬɶ ɚɦɿɚɤɭ ɭ ɧɶɨɦɭ. 

3.2.7. Ɇɚɫɥɨ ɡ ɦɚɫɥɨɜɿɞɞɿɥɶɧɢɤɿɜ (ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɚɜɬɨɦɚɬɢɱɧɨɝɨ 

ɩɟɪɟɩɭɫɤɭ ɜ ɤɚɪɬɟɪ ɤɨɦɩɪɟɫɨɪɚ) ɿ ɚɩɚɪɚɬɿɜ ɫɬɨɪɿɧ ɜɢɫɨɤɨɝɨ ɿ ɧɢɡɶɤɨɝɨ 

ɬɢɫɤɭ ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ ɩɪɨɩɭɫɤɚɬɢ ɜ ɦɚɫɥɨɡɛɿɪɧɢɤɢ. Ɂ 

ɦɚɫɥɨɡɛɿɪɧɢɤɿɜ ɜɨɧɨ ɩɨɜɢɧɧɨ ɜɢɩɭɫɤɚɬɢɫɹ ɩɪɢ ɬɢɫɤɭ, ɛɥɢɡɶɤɨɦɭ ɞɨ 

ɚɬɦɨɫɮɟɪɧɨɝɨ - ɜɢɳɟ ɣɨɝɨ ɧɚ 0,01...0,02 Ɇɉɚ (0,1...0,2 ɤɝ/ɫɦ2) ɩɿɫɥɹ 

ɜɿɞɫɦɨɤɬɭɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ ɱɟɪɟɡ ɩɪɢɫɬɪɿɣ ɞɥɹ ɜɿɞɞɿɥɟɧɧɹ ɪɿɞɢɧɢ. 

ȼɢɩɭɫɤɚɬɢ ɦɚɫɥɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɿɡ ɚɩɚɪɚɬɿɜ (ɩɨɫɭɞɢɧ) ɯɨɥɨɞɢɥɶɧɨʀ 

ɭɫɬɚɧɨɜɤɢ ɡɚɛɨɪɨɧɹєɬɶɫɹ. 

ɇɚ ɦɚɫɥɨɡɛɿɪɧɢɤɚɯ ɦɚɸɬɶ ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɿ ɦɚɧɨɜɚɤɭɭɦɦɟɬɪɢ. 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

3.2.8. ɉɨɜɿɬɪɹ ɿ ɿɧɲɿ ɝɚɡɢ, ɳɨ ɧɟ ɤɨɧɞɟɧɫɭɸɬɶɫɹ, ɩɨɜɢɧɧɿ 

ɜɢɩɭɫɤɚɬɢɫɹ ɿɡ ɫɢɫɬɟɦɢ ɜ ɩɨɫɭɞɢɧɭ ɡ ɜɨɞɨɸ ɱɟɪɟɡ ɫɩɟɰɿɚɥɶɧɨ 

ɜɫɬɚɧɨɜɥɟɧɢɣ ɚɩɚɪɚɬ - ɩɨɜɿɬɪɨɜɿɞɞɿɥɶɧɢɤ. 

Ʉɨɥьɨɪɢ ɬɪɭɛɨɩɪɨɜɨɞіɜ 

ȼɨɞɚ-ɡɟɥɟɧɢɣ 

ɉɚɪɚ-ɱɟɪɜɨɧɢɣ 

ɉɨɜɿɬɪɹ-ɫɢɧɿɣ 

ɝɚɡɢ-ɠɨɜɬɢɣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

ǯȎȓ. ǲȏȘș № ȋȕкȚȓ. ǶȕȋȖȏȘь Дȇșȇ 

ǲȏȘ
ș
  мм.БǱǷ нро.мм8.ммс.ǶǮ 

ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɈȲ ɅȱɌȿɊȺɌɍɊɂ 

1. əɜɧɟɥɶ Ȼ.Ʉ “Ʉɭɪɫɨɜɟ ɬɚ ɞɢɩɥɨɦɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɯɨɥɨɞɢɥɶɧɢɯ 

ɦɚɲɢɧ ɬɚ ɫɢɫɬɟɦ ɤɨɧɞɢɰɿɸɜɚɧɧɹ ɩɨɜɿɬɪɹ” 1989-223c 

2. ɋɚɤɭɧ ɂ.Ⱥ. “Ɍɟɩɥɨɜɿ ɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɪɨɡɪɚɯɭɧɤɢ ɏɆ”1987-

423c 

3. ɑɭɦɚɤ ȱ.Ƚ. ɏɨɥɨɞɢɥɶɧɿ ɭɫɬɚɧɨɜɤɢ- Ʌɟɝɤɚɹ ɢ ɩɢɳɟɜɚɹ 

ɩɪɨɦɵɲɥɟɧɨɫɬɶ 1981-334ɫ 

4. Ɉɡɧаɣɨɦɥɟɧɧɹ ɡ ɡаɤɨɧɨɞаɜɫɬɜɨɦ ɳаɞɨ ɩɢɜɨɜаɪɿɧɧɹ 

https://zakon.rada.gov.ua 

5. Ɉɯɨɪɨɧа ɩɪаɰɿ https://ohoronapraci.kiev.ua 

6. ȼɢɜɱɟɧɧɹ ɡ ɬɟɯɧɨɥɨɝɿєɸ ɩɢɜɨɜаɪɿɧɧɹ https://pivnoe-delo.info 

7. Еɤɨɧɨɦɿɱɧɿ ɩɨɤаɡɧɢɤɢ ɬа ɜɢɜɱɟɧɧɹ ɫɩɪɨɫɭ ɧа ɩɢɜɨ 

http://www.economy.nayka.com.ua 
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