
 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ  

  

ɯʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʢʦʣʦʛʽʾ 

(ʬʘʢʫʣʴʪʝʪ)  

ʊʝʧʣʦʪʝʭʥʽʢʠ  

(ʥʘʟʚʘ ʚʠʧʫʩʢʦʚʦʾ ʢʘʬʝʜʨʠ)  

  

ɿɸʊɺɽʈɼɾʋʖ  

                                                  ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  

 

_____ʂʠʨʠʯʝʥʢʦ ʄ.ɸ._________  

 Ă___ò ______________2024 ʨʦʢʫ  

  

ʇʆʗʉʅʖɺɸʃʔʅɸ ɿɸʇʀʉʂɸ  

ɼʆ ʂɺɸʃɯʌɯʂɸʎɯʁʅʆɰ ʈʆɹʆʊʀ   

ʅɸ ɿɼʆɹʋʊʊʗ ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ _ʄɸɻɯʉʊʈɸ_  

  

_ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽ-_ 

           _ʤʘʪʫ ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʤ. ʂʠʻʚʽ_  
(ʥʘʟʚʘ)  

                                            ɺʠʢʦʥʘʚ __ʏʠʛʠʨ ʃʝʦʥʽʜ ɺʘʣʝʨʽʡʦʚʠʯ______  

             (ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʧʦʚʥʽʩʪʶ)  

                                              __192-ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽ_̫_  

(ʩʧʝʮʽʘʣʴʥʽʩʪʴ)  

                                              ___ʊʝʧʣʦʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʷ____  
(ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ)  

ɻʨʫʧʘ  _______ʊɺʤ-23-1_______________ 

ʂʝʨʽʚʥʠʢ  ________ʏʝʧʫʨʥʘ ʅ.ɺ.________  
                         (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)  

___ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ_____  
                                         (ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ)  

ɯʜʝʥʪʠʯʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʶ  

 

 

                                      ʂʠʾʚ  2024 ʨ.  

 



 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ   

ʌʘʢʫʣʴʪʝʪ: ɯʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʢʦʣʦʛʽʾ 

ɺʠʧʫʩʢʦʚʘ ʢʘʬʝʜʨʘ: ʊʝʧʣʦʪʝʭʥʽʢʠ 

ʆʩʚʽʪʥʽʡ ʩʪʫʧʽʥʴ: _ʤʘʛʽʩʪʨ_____________________________________  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ: _192-ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷ____________ 

ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ: _ ʊʝʧʣʦʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʷ___________  

ɿɸʊɺɽʈɼɾʋʖ  

              ɼʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ  

      _ʧʨʦʬ., ʜ.ʪ.ʥ. ʇʨʠʡʤʘʢ ʆ.ɺ._  

                                                                   Ă___ò_________2024 ʨʦʢʫ   

ɿ  ɸ  ɺ  ɼ  ɸ  ʅ  ʅ  ʗ  

 ɼʆ ɺʀʂʆʅɸʅʅʗ ʂɺɸʃɯʌɯʂɸʎɯʁʅʆɰ ʈʆɹʆʊʀ  ʅɸ 

ɿɼʆɹʋʊʊʗ  ʆʉɺɯʊʅʔʆɻʆ ʉʊʋʇɽʅʗ __ ʄɸɻɯʉʊʈɸ__  
                                                                                                                            (ʙʘʢʘʣʘʚʨʘ, ʤʘʛʽʩʪʨʘ)  

__________________ʏʠʛʠʨʷ ʃʝʦʥʽʜʘ ɺʘʣʝʨʽʡʦʚʠʯʘ_______________ 

___________________________________________________________  
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʟʜʦʙʫʚʘʯʘ)  

1. ʊʝʤʘ ʨʦʙʦʪʠ _ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽ ʤʘʪʫ ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʚ ʤ. ʂʠʻʚʽ  

ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʂʅʋɹɸ ˉ ______ʚʽʜ ç__è____ 20___ʨʦʢʫ   

2. ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ  

_______________________ ʏʝʧʫʨʥʘ ʅ.ɺ._________________________ 

_____________ ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ__________________  
( ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ)            

3. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʟʜʦʙʫʚʘʯʝʤ ʨʦʙʦʪʠ ʜʦ ʟʘʭʠʩʪʫ___________________  

 4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ ʟʘ ʨʦʟʜʽʣʘʤʠ:  

ʈ. 1._ɸʥʘʣʽʟ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ___________ 

ʈ. 2._ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʦʙôʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ________________________ 

ʈ. 3._ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ_________________________________  

ʈ. 4._ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ_______________________________________ 

ʈ. 5._ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ________________________________________  

ʈ. 6._ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ______  

ʈ. 7._ʊʝʭʥʦʣʦʛʽʾ ʤʦʥʪʘʞʫ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ__ 

ʈ. 8._ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ_________________  

       5.ɻʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ ʨʦʟʜʽʣʘʤʠ  

ʈ. 1._ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 1-ʛʦ ʧʦʚʝʨʭʫ_  



 

ʈ. 2._ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʩʭʝʤʠ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʂ1,ʂ2,ʂ3_______  

ʈ. 3._ʇʨʠʥʮʠʧ ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʂ1,ʂ2,ʂ3_  

ʈ. 4._ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ_______  

ʈ. 5._ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 1-ʛʦ ʧʦʚʝʨʭʫ______  

ʈ. 6._ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʩʭʝʤʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ ʇɺ1,ʇɺ2,ʇ1 _________ 

ʈ. 7._ɸʢʩʦʥʦʤʝʪʨʠʯʥʽ ʩʭʝʤʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ ɺ1,ɺ2,ɺ3,ɺ4,ɺ5,ɺ6,ɺ7_  

ʈ. 8._ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 1-ʛʦ ʧʦʚʝʨʭʫ_______  

ʈ. 9._ɸʢʩʦʥʦʤʝʪʨʠʯʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ_____________________  

ʈ. 10._ʊʝʧʣʦʚʘ ʩʭʝʤʘ ɯʊʇ_______________________________________  

ʈ. 11._ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊʇ_______________________  

 

6.ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ:   

ɺʠʜʠ ʨʦʙʽʪ ʪʘ ʾʭ ʟʤʽʩʪ  
ɼʘʪʘ 

ʚʠʢʦʥʘʥʥʷ  

ʈʦʟʜʽʣ 1. ɸʥʘʣʽʟ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 25.10.24 

ʈʦʟʜʽʣ 2. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʦʙôʻʢʪʫ ʙʫʜʽʚʥʠʮʪʚʘ 03.11.24 
ʈʦʟʜʽʣ 3. ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 11.11.24 

ʈʦʟʜʽʣ 4. ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ 15.11.24 
ʈʦʟʜʽʣ 5. ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ 18.11.24 

ʈʦʟʜʽʣ 6. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 29.10.24 

ʈʦʟʜʽʣ 7. ʊʝʭʥʦʣʦʛʽʾ ʤʦʥʪʘʞʫ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

28.10.24 

ʈʦʟʜʽʣ 8. ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 21.11.24 

ʆʩʪʘʪʦʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʨʦʙʦʪʠ  25.11.24 
ʅʘʧʨʘʚʣʝʥʥʷ ʨʦʙʦʪʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʘ ʧʣʘʛʽʘʪ    

ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʨʦʙʦʪʠ ʥʘ ʚʠʧʫʩʢʦʚʽʡ ʢʘʬʝʜʨʽ    

7.ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  

ʈʦʟʜʽʣ  
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ 

ʢʦʥʩʫʣʴʪʘʥʪʘ  
 ʇʝʨʝʚʽʨʠʚ  

ʜʘʪʘ  ʧʽʜʧʠʩ  
ʈʦʟʜʽʣ 

1,2,3,4,5,6 
ʏʝʧʫʨʥʘ ʅ.ɺ.     

ʈʦʟʜʽʣ 7. ʂʠʨʠʯʝʥʢʦ ʄ.ɸ.   

ʈʦʟʜʽʣ 8. ʂʣ̔ʤʦʚʘ ɯ.ɺ.   

8.ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ ____________________________  

                                           ɿʘʚ. ʢʘʬʝʜʨʠ    ________________       _________________  

                                                                (ʧʽʜʧʠʩ)                         (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 
                                     ʂʝʨʽʚʥʠʢ   ________________        _________________

                                                          (ʧʽʜʧʠʩ)                          (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ)

                                          ɿʜʦʙʫʚʘʯ    ________________       ______________                                                                                                    

                                                                 (ʧʽʜʧʠʩ)                            (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ)

      

 



 

ɿʄɯʉʊ 

ɺʉʊʋʇééééééééééééééééééééééééééééé.7 

ʈʆɿɼɯʃ 1 ɸʅɸʃɯɿ ɯʅɾɽʅɽʈʅʀʍ ʉʀʉʊɽʄ ɼʃʗ ʄɽɼʀʏʅʀʍ 

ʇʈʀʄɯʑɽʅʔéééééééééééééééééééééééééé9 

1.1 ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷééééééééééééééééééé..10 

   1.1.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʘʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚéééé...10 

   1.1.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷéééééééééééééééééééééé12 

   1.1.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾéééééééééé.16 

1.2 ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾéééééééééééééééééééééé..20 

   1.2.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʘʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚééééé20 

   1.2.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷéééééééééééééééééééééé21 

   1.2.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾéééééééééé.22 

1.3 ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷééééééééééééééééééééééé27 

   1.1.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʘʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚééééé27 

   1.1.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷéééééééééééééééééééééé28 

   1.1.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾéééééééééé.35 

ʈʆɿɼɯʃ 2 ɺʀʍɯɼʅɯ ɼɸʅɯ ɼʃʗ ʆɹôɭʂʊʋ ɹʋɼɯɺʅʀʎʊɺɸééééé.39 
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ɺʉʊʋʇ 

ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʤʘʶʪʴ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʟʜʦʨʦʚ'ʷ ʪʘ 

ʢʦʤʬʦʨʪʫ ʧʘʮʽʻʥʪʽʚ ʽ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ. ɺʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ 

ʨʦʙʦʪʠ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʟʥʘʯʝʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ: 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʦʜʫʞʘʥʥʷ ʧʘʮʽʻʥʪʽʚ: 

ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʧʨʠʤʽʱʝʥʴ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʦʜʫʞʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ. 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʬʝʢʮʽʷʤ: ʉʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʯʠʩʪʦʪʠ 

ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʧʦʚʽʪʨʷʥʦ-

ʢʨʘʧʝʣʴʥʠʭ ʽʥʬʝʢʮʽʡ 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ: ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʩʧʨʠʷʻ 

ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʟʘʢʣʘʜʽʚ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʚʩʽʤʘ ʧʨʦʮʝʩʘʤʠ: ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʯʝʨʝʟ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ, ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʩʽ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ ð ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʜʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʫ ʨʘʟʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 
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ɺʠʩʥʦʚʦʢ: ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʤʘʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʝ 

 ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʪʘ ʧʝʨʩʦʥʘʣʫ, ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʽ ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ. ʇʨʘʚʠʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʽʥʪʝʛʨʘʮʽʷ ʮʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʘʢʣʘʜʫ, 

ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʦʛʠʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 
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1.1 ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

1.1.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 

     ʉʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʨʷʜʫ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʢʦʤʬʦʨʪʫ ʪʘ 

ʛʽʛʽʻʥʠ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʠʟʢʦʶ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʟʦʢʨʝʤʘ ɼʝʨʞʘʚʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ (ɼɹʅ), ʘ ʪʘʢʦʞ 

ʽʥʰʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʤʝʜʠʯʥʠʭ 

ʟʘʢʣʘʜʘʭ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʢʣʶʯʘʶʪʴ: 

 ʊʝʤʧʝʨʘʪʫʨʘ 

¶ ɼʣʷ ʧʘʣʘʪ ʧʘʮʽʻʥʪʽʚ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ 20-24ÁC. 

¶ ʋ ʦʧʝʨʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ (ʥʘʧʨʠʢʣʘʜ, 

ʣʘʙʦʨʘʪʦʨʽʷʭ): ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʛʫʣʶʻʪʴʩʷ ʦʢʨʝʤʦ ʽ ʟʘʟʚʠʯʘʡ ʤʘʻ ʙʫʪʠ ʚ 

ʤʝʞʘʭ 18-22ÁC. 

 ɺʦʣʦʛʽʩʪʴ 

¶ ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ 40-60%. 

¶ ʋ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʫ ʨʝʘʥʽʤʘʮʽʡʥʠʭ 

ʚʽʜʜʽʣʝʥʥʷʭ ʘʙʦ ʦʧʝʨʘʮʽʡʥʠʭ): ʚʦʣʦʛʽʩʪʴ ʤʦʞʝ ʤʘʪʠ ʦʢʨʝʤʽ ʚʠʤʦʛʠ, 

ʟʘʟʚʠʯʘʡ 50-60%. 

 ʂʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ 

¶ ɺ ʧʘʣʘʪʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ: ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʟʘʟʚʠʯʘʡ 

ʩʪʘʥʦʚʠʪʴ 2-3 ʨʘʟʠ ʥʘ ʛʦʜʠʥʫ. 

¶ ɺ ʦʧʝʨʘʮʽʡʥʠʭ, ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʪʘ ʽʥʰʠʭ ʢʨʠʪʠʯʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ: ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʟʥʘʯʥʦ ʚʠʱʘ ʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʦ 

15-20 ʨʘʟʽʚ ʥʘ ʛʦʜʠʥʫ. 
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 ʏʠʩʪʦʪʘ ʧʦʚʽʪʨʷ 

¶ ʋ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʬʽʣʴʪʨʠ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ (ʚʢʣʶʯʥʦ ʟ HEPA-ʬʽʣʴʪʨʘʤʠ) ʜʣʷ 

ʟʘʪʨʠʤʘʥʥʷ ʧʠʣʫ, ʙʘʢʪʝʨʽʡ ʽ ʚʽʨʫʩʽʚ. 

¶ ʋ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ: ʨʽʚʝʥʴ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ ʢʣʘʩʫ ISO 5 ʘʙʦ ʢʨʘʱʦʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦʶ 

ʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ. 

 ʊʠʩʢ ʧʦʚʽʪʨʷ 

¶ ʋ ʜʝʷʢʠʭ ʤʝʜʠʯʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ (ʥʘʧʨʠʢʣʘʜ, ʦʧʝʨʘʮʽʡʥʠʭ ʘʙʦ 

ʣʘʙʦʨʘʪʦʨʽʷʭ): ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʪʠʩʢ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʶ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʟʦʚʥʽ. 

¶ ʋ ʽʥʬʝʢʮʽʡʥʠʭ ʙʦʢʩʘʭ ʘʙʦ ʽʟʦʣʷʪʦʨʘʭ: ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʡ ʪʠʩʢ, 

ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʚʠʭʦʜʫ ʟʘʨʘʞʝʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘʟʦʚʥʽ. 

 ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ 

¶ ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽ ʧʝʨʩʦʥʘʣʫ: ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʦʚʽʪʨʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,15-0,2 ʤ/ʩ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ 

ʧʝʨʝʙʫʚʘʶʪʴ ʣʶʜʠ. 

¶ ʋ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ (ʥʘʧʨʠʢʣʘʜ, ʚ ʦʧʝʨʘʮʽʡʥʠʭ): 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʩʪʝʨʠʣʴʥʦʩʪʽ. 

 ɸʢʫʩʪʠʯʥʽ ʚʠʤʦʛʠ 

¶ ʉʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʽʚʥʝʤ 

ʰʫʤʫ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 35-40 ʜɹɸ ʚ ʧʘʣʘʪʘʭ ʽ ʜʦ 50 ʜɹɸ ʚ ʦʧʝʨʘʮʽʡʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. 
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 ɸʚʪʦʥʦʤʥʽʩʪʴ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ 

¶ ʉʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʚʪʦʥʦʤʥʠʤʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʙʣʦʢʫ ʘʙʦ ʚʽʜʜʽʣʝʥʥʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʭʨʝʩʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʽʞ ʧʨʠʤʽʱʝʥʥʷʤʠ. 

¶ ʋ ʢʨʠʪʠʯʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ ʦʧʝʨʘʮʽʡʥʽ ʘʙʦ ʨʝʘʥʽʤʘʮʽʡʥʽ ʟʘʣʠ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʙʝʟʧʝʨʝʨʚʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʥʘʚʽʪʴ ʫ ʨʘʟʽ 

ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʟʝʨʚʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ). 

ʅʦʨʤʘʪʠʚʥʽ ʘʢʪʠ ʪʘ ʩʪʘʥʜʘʨʪʠ: 

¶ ɼɹʅ ɺ.2.5-67:2013 çʆʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷè ð 

ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ ʚ ʙʫʜʽʚʣʷʭ, 

ʟʦʢʨʝʤʘ ʚ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ. 

¶ ISO 14644 ð ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʯʠʩʪʠʭ ʧʨʠʤʽʱʝʥʴ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʦʧʝʨʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʟʦʥ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

1.1.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷ  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʤʽʱʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 3 ʜʚʦʪʨʫʙʥʽ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ VRF ʩʠʩʪʝʤʠ (ʂ1, ʂ2, ʂ3), ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʘʩʝʪʥʠʭ 4-ʭ ʧʦʪʦʯʥʠʭ ʙʣʦʢʽʚ, ʪʘ ʟʦʚʥʽʰʥʽʭ ʤʦʜʫʣʽʚ, ʑʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʢʨʦʚʣʽ. ʍʦʣʦʜʦʛʝʥʪʦʤ ʚʠʩʪʫʧʘʻ ʬʨʝʦʥ (R410A). 

ʊʨʫʙʦʧʨʦʚʦʜʠ ʩʠʩʪʝʤʠ ʬʨʝʦʥʦʧʨʦʚʦʜʫ ʽʟʦʣʶʚʘʪʠ ʪʝʧʣʦʚʦʶ ʽʟʦʣʷʮʽʻʶ ʜʣʷ 

ʪʨʫʙ ʟʽ ʚʩʧʽʥʝʥʦʛʦ ʧʽʥʦʧʦʣʽʝʪʽʣʝʥʘ ʙ=13 ʤʤ, K-flex. ɺʽʜʚʽʜ ʜʨʝʥʘʞʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʚʝʜʝʥʥʷ ʡʦʛʦ ʚʽʜ ʫʩʪʘʥʦʚʦʢ ʜʦ ʢʘʥʘʣʽʟʘʮʽʾ, ʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʛʽʜʨʦʟʘʪʚʦʨʫ ʧʝʨʝʜ ʩʪʠʢʦʤ. 
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ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: 

ɿʦʚʥʽʰʥʽ ʙʣʦʢʠ  

ʊʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ (ʤʘʣ.1) 
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ɺʥʫʪʨʽʰʥʽ ʙʣʦʢʠ 

ʊʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ (ʤʘʣ.2) 
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ʇʨʠʢʣʘʜ VRF ʩʠʩʪʝʤʠ (ʤʘʣ.3) 

     ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: ʄʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʦʛʦ ʘʙʦ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʜʝʢʽʣʴʢʦʭ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʧʦʪʫʞʥʦʩʪʝʡ. ɿʦʚʥʽʰʥʽʡ 

ʙʣʦʢ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʙʣʦʢʘʤʠ ʬʨʝʦʥʦʚʠʤʠ ʤʘʛʽʩʪʨʘʣʷʤʠ. 

ʂʦʤʧʨʝʩʦʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʙʣʦʮʽ VRF ʩʠʩʪʝʤʠ, ʩʪʠʩʢʘʻ ʬʨʝʦʥ, 

ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʪʫʜʠ ʚ ʧʘʨʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. ʇʦʪʽʤ ʩʪʠʩʣʠʡ ʭʦʣʦʜʦʘʛʝʥʪ 

ʪʨʘʩʘʤʠ ʧʦʜʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʷʢ ʟ ʧʦʚʽʪʨʷʥʠʤ, ʪʘʢ ʽ ʟ  

 

 

 

 

 

 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ VRF ʩʠʩʪʝʤʠ (ʤʘʣ.4) 
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ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. ɺʝʥʪʠʣʷʪʦʨ ʦʙʜʫʚʘʻ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʟʘʚʜʷʢʠ ʯʦʤʫ, 

ʬʨʝʦʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ, ʧʝʨʝʭʦʜʷʯʠ ʚ ʨʽʜʢʠʡ ʩʪʘʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʦʭʦʣʦʜʞʝʥʠʡ 

ʭʦʣʦʜʦʘʛʝʥʪ (0-15 Á ʉ) ʥʘʜʭʦʜʠʪʴ ʚ ʨʦʟʛʘʣʫʞʫʚʘʯʽ-ʨʝʬʥʝʪʠ, ʜʝ ʡʦʛʦ ʧʦʪʽʢ 

ʜʽʣʠʪʴʩʷ ʽ ʬʨʝʦʥʦʚʠʤʠ ʤʘʛʽʩʪʨʘʣʷʤʠ ʧʦʜʘʻʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ ʩʠʩʪʝʤʠ. 

ɺʥʫʪʨʽʰʥʽ ʙʣʦʢʠ ʤʘʶʪʴ ʜʨʦʩʝʣʴ-ʢʣʘʧʘʥ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʬʨʝʦʥʫ ʚ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ. ɼʘʣʽ ʭʦʣʦʜʦʘʛʝʥʪ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʠʧʘʨʥʠʢ, ʷʢʠʡ 

ʦʙʜʫʚʘʻʪʴʩʷ ʧʦʚʽʪʨʷʤ, ʱʦ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʧʨʠʤʽʱʝʥʥʷ, ʷʢʝ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ. 

ɺʥʘʩʣʽʜʦʢ, ʬʨʝʦʥ ʢʠʧʠʪʴ ʽ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʢʦʤʧʨʝʩʦʨ. 

1.1.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

     ɼʚʦʪʨʫʙʥʽ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ (VRF/VRV) ʻ 

ʧʦʧʫʣʷʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʚ ʙʫʜʽʚʣʷʭ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʝʨʮʽʡʥʽ, ʦʬʽʩʥʽ ʪʘ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʽ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚ ʙʘʛʘʪʴʦʭ ʟʦʥʘʭ ʘʙʦ 

ʧʨʠʤʽʱʝʥʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʽʻʾ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʚʝʣʠʢʠʭ ʦʙ'ʻʢʪʽʚ. ʆʜʥʘʢ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʪʝʭʥʦʣʦʛʽʷ, ʚʦʥʠ 

ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʥʝʜʦʣʽʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʜʚʦʪʨʫʙʥʠʭ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ: 

1. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: 

o ʄʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ VRF/VRV ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʦʢʨʝʤʦ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʣʠʰʝ ʪʘʤ, ʜʝ ʮʝ 

ʥʝʦʙʭʽʜʥʦ. 

o ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʚʝʨʪʦʨʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ, ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʬʘʢʪʠʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

2. ɻʥʫʯʢʽʩʪʴ ʫ ʢʝʨʫʚʘʥʥʽ: 
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o ʄʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʜʣʷ 

ʨʽʟʥʠʭ ʟʦʥ ʘʙʦ ʧʨʠʤʽʱʝʥʴ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʙʫʜʽʚʣʽ. 

o ʇʽʜʪʨʠʤʢʘ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ (ʢʘʥʘʣʴʥʽ, ʢʘʩʝʪʥʽ, 

ʥʘʩʪʽʥʥʽ), ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʧʨʠʤʽʱʝʥʥʷ. 

3. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ: 

o ɼʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ ʧʦʪʨʽʙʥʘ 

ʣʠʰʝ ʦʜʥʘ ʟʦʚʥʽʰʥʷ ʫʩʪʘʥʦʚʢʘ, ʱʦ ʟʤʝʥʰʫʻ ʧʨʦʩʪʦʨʦʚʽ ʚʠʤʦʛʠ 

ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ ʪʘ ʧʦʣʝʛʰʫʻ ʤʦʥʪʘʞ ʥʘ ʜʘʭʘʭ ʯʠ ʬʘʩʘʜʘʭ. 

4. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ: 

o ʉʫʯʘʩʥʽ VRF/VRV ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʪʴ ʪʠʭʦ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʬʽʩʥʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʣʷʭ, ʜʝ 

ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ. 

5. ʊʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

o ɿʘʚʜʷʢʠ ʷʢʽʩʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʽʥʚʝʨʪʦʨʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʦʤ, ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ. 

6. ʂʦʤʧʘʢʪʥʽʩʪʴ ʪʘ ʝʩʪʝʪʠʢʘ: 

o ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʣʠʰʝ ʜʚʽ ʪʨʫʙʠ (ʧʦʜʘʯʘ ʪʘ ʟʚʦʨʦʪʥʽʡ 

ʢʦʥʪʫʨ), ʾʾ ʤʦʥʪʘʞ ʻ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʤ ʽ ʟʘʡʤʘʻ ʤʝʥʰʝ ʤʽʩʮʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʠʴʦʭʪʨʫʙʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʅʝʜʦʣʽʢʠ ʜʚʦʪʨʫʙʥʠʭ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ: 

1. ʆʜʥʦʯʘʩʥʘ ʨʦʙʦʪʘ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʥʘʛʨʽʚ: 

o ɻʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ ʜʚʦʪʨʫʙʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ 

ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʘʙʦ ʚ ʨʝʞʠʤʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʘʙʦ ʚ ʨʝʞʠʤʽ 

ʥʘʛʨʽʚʘʥʥʷ ʜʣʷ ʚʩʽʻʾ ʙʫʜʽʚʣʽ ʯʠ ʦʢʨʝʤʦʛʦ ʙʣʦʢʫ ʦʜʥʦʯʘʩʥʦ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʧʨʠʤʽʱʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʪʨʝʙʠ ʚ 

ʥʘʛʨʽʚʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ ʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʯʘʩ. 
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2. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʧʦʯʘʪʢʦʚʦʾ ʫʩʪʘʥʦʚʢʠ: 

o ʍʦʯʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤʠ, ʧʦʯʘʪʢʦʚʽ 

ʽʥʚʝʩʪʠʮʽʾ ʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʦʥʪʘʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʠʤʠ. ʎʷ 

ʩʠʩʪʝʤʘ ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

3. ʉʢʣʘʜʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 

o ʄʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʻ ʩʢʣʘʜʥʠʤʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʯʝʨʝʟ ʾʭʥʶ 

ʚʠʩʦʢʫ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʽ ʧʦʪʨʝʙʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ 

ʪʘ ʟʥʘʥʥʷʭ. ʇʦʪʨʝʙʘ ʚ ʨʝʛʫʣʷʨʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

o  

4. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʪʝʤʧʝʨʘʪʫʨ: 

o ʋ ʜʝʷʢʠʭ ʤʦʜʝʣʷʭ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʦʩʦʙʣʠʚʦ ʚ ʝʢʩʪʨʝʤʘʣʴʥʦ ʭʦʣʦʜʥʫ ʘʙʦ ʞʘʨʢʫ ʧʦʛʦʜʫ. 

5. ʇʦʪʨʝʙʘ ʚ ʷʢʽʩʥʦʤʫ ʤʦʥʪʘʞʽ: 

o ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʨʘʚʠʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʤʦʥʪʘʞ ʩʠʩʪʝʤʠ, 

ʦʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʘʙʦ ʥʘʚʽʪʴ ʧʦʣʦʤʢʠ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʪʨʫʙʥʠʭ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ: 

1. ɺʠʙʽʨ ʤʽʩʮʷ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

o ɼʚʦʪʨʫʙʥʽ ʩʠʩʪʝʤʠ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʙʫʜʽʚʝʣʴ, ʜʝ ʫʤʦʚʠ ʚ 

ʦʢʨʝʤʠʭ ʟʦʥʘʭ ʤʘʶʪʴ ʩʭʦʞʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʪʨʝʙʠ, ʥʘʧʨʠʢʣʘʜ, 

ʦʬʽʩʠ ʘʙʦ ʞʠʪʣʦʚʽ ʢʦʤʧʣʝʢʩʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʧʦʪʨʝʙʘʤʠ ʚ ʫʩʴʦʤʫ ʦʙôʻʢʪʽ. 

2. ʆʮʽʥʢʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ: 

o ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʙʫʜʽʚʣʽ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʛʨʘʤʦʪʥʠʡ ʧʣʘʥ ʟʦʥʫʚʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ 

ʢʦʞʥʦʾ ʟʦʥʠ. 
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3. ʇʝʨʽʦʜʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 

o ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʠʚʘʣʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʘʞʣʠʚʦ 

ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʯʠʩʪʢʫ ʬʽʣʴʪʨʽʚ, ʦʛʣʷʜ ʬʨʝʦʥʦʚʦʛʦ ʢʦʥʪʫʨʫ ʪʘ ʧʝʨʝʚʽʨʢʫ ʨʦʙʦʪʠ 

ʢʦʤʧʨʝʩʦʨʘ. 

4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʣʷʭ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ: 

o ɼʚʦʪʨʫʙʥʽ ʩʠʩʪʝʤʠ ʻ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʙʫʜʽʚʝʣʴ ʩʝʨʝʜʥʴʦʛʦ 

ʨʦʟʤʽʨʫ, ʜʝ ʻ ʧʦʪʨʝʙʘ ʚ ʧʨʦʩʪʦʤʫ ʢʝʨʫʚʘʥʥʽ ʢʣʽʤʘʪʦʤ ʙʝʟ ʧʦʪʨʝʙʠ 

ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ ʨʽʟʥʠʭ ʟʦʥ. 

o  

5. ɸʣʴʪʝʨʥʘʪʠʚʠ ʜʣʷ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ: 

o ɼʣʷ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʘʙʦ ʙʫʜʽʚʝʣʴ ʽʟ ʩʫʪʪʻʚʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ 

ʧʦʪʨʝʙʘʭ ʚ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʽ ʤʽʞ ʟʦʥʘʤʠ ʤʦʞʝ ʙʫʪʠ ʜʦʮʽʣʴʥʠʤ 

ʨʦʟʛʣʷʥʫʪʠ ʪʨʠ- ʘʙʦ ʯʦʪʠʨʴʦʭʪʨʫʙʥʽ VRF-ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘ ʥʘʛʨʽʚ ʽ ʦʭʦʣʦʜʞʝʥʥʷ. 

     ʊʘʢʠʤ ʯʠʥʦʤ, ʜʚʦʪʨʫʙʥʽ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʽʚ, ʘʣʝ ʾʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʙʫʜʽʚʣʽ 

ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 
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1.2 ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ 

1.2.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ  

     ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʝʥʪʠʣʷʮʽʷ ʤʝʜʫʩʪʘʥʦʚ ï ʟʘʚʜʘʥʥʷ ʥʝ ʟ ʣʝʛʢʠʭ. ʇʝʨʰ ʟʘ 

ʚʩʝ, ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʫʩʪʘʥʦʚ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʜʝʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʦʤʧʘʢʪʥʦʩʪʽ (ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʚʝʨʭʦʚʦʩʪʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʤʽʩʪʢʦʩʪʽ) ʽ ʚʽʜʦʢʨʝʤʣʝʥʽʩʪʴ 

çʙʨʫʜʥʠʭè ʽ çʯʠʩʪʠʭè ʧʨʠʤʽʱʝʥʴ ʤʦʞʝ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ. ʏʝʨʝʟ ʮʝ ʧʦʚʽʪʨʷʥʽ 

ʧʦʪʦʢʠ, ʯʝʨʝʟ ʷʢʽ ʧʝʨʝʜʘʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʣʽʢʘʨʥʷʥʠʭ ʽʥʬʝʢʮʽʡ, 

ʤʦʞʫʪʴ ʧʝʨʝʪʽʢʘʪʠ ʤʽʞ ʩʫʤʽʞʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʷʢ ʧʦ ʦʜʥʦʤʫ 

ʧʦʚʝʨʭʫ, ʪʘʢ ʽ ʤʽʞ ʧʦʚʝʨʭʘʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʣʽʢʘʨʝʥʴ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ. 

ʃʽʢʘʨʥʷʥʘ ʚʝʥʪʠʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʇʽʜʪʨʠʤʢʘ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʫʭʣʠʚʦʩʪʽ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʽʪʨʷ 

(ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʯʠʩʪʦʪʠ). 

¶ ɺʠʢʣʶʯʝʥʥʷ ʧʝʨʝʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ ʟçʙʨʫʜʥʠʭ è ʚçʯʠʩʪʽ è ʟʦʥʠ. 

¶ ɯʟʦʣʷʮʽʷ ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʧʘʣʘʪ ʪʘ ʟʘʣʽʚ, ʜʣʷ ʷʢʠʭ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʦʚʽʪʨʷʥʝ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʦʧʝʨʘʮʽʡʥʠʭ, ʨʝʘʥʽʤʘʮʽʡ, 

ʨʦʜʦʚʠʭ ʪʘ ʽʥ) ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ 

ʯʠʩʪʦʪʠ. 

¶ ɺʠʜʘʣʝʥʥʷ ʥʝʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ. 

¶ ɿʥʷʪʪʷ ʨʠʟʠʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʝʣʝʢʪʨʠʢʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʙʫʭʫ ʛʘʟʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʨʢʦʟʫ, ʜʝʟʽʥʬʝʢʮʽʾ ʘʙʦ ʽʥʰʠʭ 

ʮʽʣʝʡ. 

¶ ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ɺʠʢʠʜʠ ʚʠʪʷʞʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʬʽʣʴʪʨʫʚʘʪʠʩʷ. 

     ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʚʠʱʝ, ʚʝʥʪʠʣʷʮʽʷ ʚ ʣʽʢʘʨʥʽ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʟʘʜʘʥʠʡ ʥʘʧʨʷʤʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʤ ʟʘ 
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ʨʽʚʥʝʤ ʰʫʤʫ ʽ ʚʽʙʨʘʮʽʡ. ʂʨʽʤ ʚʝʥʪʠʣʷʮʽʾ, ʫ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ 

ʧʦʚʠʥʥʦ ʧʨʦʚʦʜʠʪʠʩʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. 

      ɺʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʩʫʤʽʞʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʘ ʧʦʪʽʤ 

ʚ ʢʦʨʠʜʦʨ. ʇʝʨʝʜ ʚʭʦʜʦʤ ʚ çʯʠʩʪʽ è ʧʨʠʤʽʱʝʥʥʷ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʰʣʶʟ ʟ 20-

25% ʧʽʜʧʦʨʦʤ ʧʦʚʽʪʨʷ. ʇʨʠʧʣʠʚ ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʨʠʩʪʫʧʝʥʝʚʫ ʬʽʣʴʪʨʘʮʽʶ, ʘ ʥʘʜ 

ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʪʦʣʘʤʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʩʪʝʣʴʦʚʽ ʣʘʤʽʥʘʨʥʽ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʠʢʠ ʟ ʅɽʈɸ-ʬʽʣʴʪʨʘʤʠ. 

     ɺʝʥʪʠʣʶʚʘʥʥʷ ʧʘʣʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʤʫʩʦʚʠʭ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʩʭʝʤʘʤʠ. ʗʢʱʦ ʙʽʣʷ ʚʭʦʜʫ ʚ ʧʘʣʘʪʫ ʻ ʰʣʶʟ 

(ʩʘʥʚʫʟʦʣ, ʜʫʰʦʚʘ), ʚ ʥʴʦʛʦ ʧʨʠʧʣʠʚʥʝ ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ ʟ ʢʦʨʠʜʦʨʫ. 

ʋʩʝʨʝʜʠʥʽ ʰʣʶʟʫ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʚʠʪʷʞʢʘ. ʗʢʱʦ ʰʣʶʟʫ ʥʝʤʘʻ, ʚ ʧʘʣʘʪʽ 

ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʽ ʧʨʠʧʣʠʚ, ʽ ʚʠʪʷʞʢʘ (ʟ ʜʠʩʙʘʣʘʥʩʦʤ ʚ ʩʪʦʨʦʥʫ ʧʨʠʧʣʠʚʫ). 

ɿʘʣʠʰʦʢ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ, ʥʝ ʚʠʚʝʜʝʥʠʡ ʧʘʣʘʪʥʦʶ ʚʠʪʷʞʢʦʶ, ʙʫʜʝ 

ʥʘʧʨʘʚʣʷʪʠʩʷ ʚ ʢʦʨʠʜʦʨ. 

1.2.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷ 

      ɺʝʥʪʠʣʷʮʽʷ ʧʨʠʤʽʱʝʥʴ ʟʘʧʨʦʝʢʪʦʚʘʥʘ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʘ ʟ ʤʝʭʘʥʽʯʥʠʤ 

ʩʧʦʥʫʢʘʥʥʷʤ ʧʦʚʽʪʨʷ. ʇʦʚʽʪʨʦʦʙʤʽʥ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʧʨʠʡʥʷʪʦ ʟʘ ɼɹʅ ɺ.2.2-

10:2017, ʨʦʟʨʘʭʫʥʢʘʤ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʧʘʣʶʚʘʣʴʥʦ-ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ. 

ʇʝʨʝʜʙʘʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʧʝʨʘʮʽʡʥʦʾ ʪʘ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ. 

ʆʢʨʝʤʽ ʚʠʪʷʞʥʽ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʩʘʥ. ɺʫʟʣʽʚ 

ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ, ʜʣʷ ʢʦʤʦʨ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ. ʈʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʦʢʨʽʚʣʽ. 

ʇʨʠʧʣʠʚʥʽ ʫʩʪʘʥʦʚʢʠ ʚʠʢʦʥʘʥʽ ʚ ʛʽʛʽʻʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʽ 

ʫʩʪʘʥʦʚʢʠ ʇɺ1, ʇɺ2 ʪʘ ʧʨʠʚʧʣʠʚʥʘ ʫʩʪʘʥʦʚʢʘ ʇ1 ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʽ 

ʚʝʥʪʢʘʤʝʨʠ, ʚ ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʽ ʽʩʥʫʶʯʦʛʦ ʢʦʨʧʫʩʫ. ʇʨʠʧʣʠʚʥʦ-

ʚʠʪʷʞʥʘ ʫʩʪʘʥʦʚʢʘ ʇɺ1 ʧʦʜʘʻ ʧʦʚʽʪʨʷ ʥʘ ʧʝʨʰʠʡ ʧʦʚʝʨʭ. ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʘ 

ʫʩʪʘʥʦʚʢʘ ʇɺ2 ʧʦʜʘʻ ʧʦʚʽʪʨʷ ʥʘ ʧʝʨʰʠʡ ʧʦʚʝʨʭ ʚ ʟʦʥʫ ʤʘʣʦʾ ʦʧʝʨʘʮʽʡʥʦʾ. 

ʇʦʚʽʪʨʦʦʙʤʽʥ ʚ ʧʨʠʤʽʱʝʥʥʽ ʣʽʢʘʨʥʽ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ 
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ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʭ ʢʽʤʥʘʪ ʚ ʤʝʥʰ ʟʘʙʨʫʜʥʝʥʽ. ʊʠʤ 

ʩʘʤʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʧʨʠʤʽʱʝʥʴ 

ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʘ ʫʩʪʘʥʦʚʢʘ AV02,AV04 Vents (ʤʘʣ.5) 

 

 

 

 

 

 

 

ʇʨʠʧʣʠʚʥʘ ʫʩʪʘʥʦʚʢʘ AV04 Vents (ʤʘʣ.6) 

1.2.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʽ ʫʩʪʘʥʦʚʢʠ ʟ ʚʦʜʷʥʠʤ ʥʘʛʨʽʚʘʯʝʤ ð ʮʝ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, 

ʷʢʽ ʧʦʜʘʶʪʴ ʩʚʽʞʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʽ ʚʠʜʘʣʷʶʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʝ ʧʦʚʽʪʨʷ ʟ 

ʧʨʠʤʽʱʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʧʽʜʽʛʨʽʚʘʶʯʠ ʧʨʠʧʣʠʚʥʝ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʦʜʷʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʮʠʭ 

ʩʠʩʪʝʤ. 
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ʇʝʨʝʚʘʛʠ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʚʦʜʷʥʠʤ ʥʘʛʨʽʚʘʯʝʤ: 

1. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: 

o ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʦʜʷʥʦʛʦ ʥʘʛʨʽʚʘʯʘ, ʷʢʠʡ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ (ʥʘʧʨʠʢʣʘʜ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʧʘʣʝʥʥʷ ʘʙʦ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ), ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ, ʥʽʞ ʝʣʝʢʪʨʠʯʥʽ ʥʘʛʨʽʚʘʯʽ. 

2. ɽʢʦʣʦʛʽʯʥʽʩʪʴ: 

o ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʷʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʟʥʠʞʫʻ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ 

ʜʞʝʨʝʣʦ ʪʝʧʣʘ ʝʢʦʣʦʛʽʯʥʝ. 

3. ʂʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ:  

o ʋʩʪʘʥʦʚʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʫ ʧʦʜʘʯʫ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʟ 

ʦʧʪʠʤʘʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʢʦʤʬʦʨʪ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʽ 

ʟʘʧʦʙʽʛʘʻ ʚʽʜʯʫʪʪʶ ʧʨʦʪʷʛʽʚ. 

4. ʄʦʞʣʠʚʽʩʪʴ ʨʝʮʠʨʢʫʣʷʮʽʾ: 

o ɹʘʛʘʪʦ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʠʭ ʫʩʪʘʥʦʚʦʢ ʤʘʶʪʴ ʨʝʞʠʤ ʨʝʮʠʨʢʫʣʷʮʽʾ 

ʧʦʚʽʪʨʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʧʣʦ ʽ ʦʜʥʦʯʘʩʥʦ ʟʥʠʞʫʚʘʪʠ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʥʘʛʨʽʚʘʥʥʷ. 

5. ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ: 

o ʊʘʢʽ ʩʠʩʪʝʤʠ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʚʽʪʴ ʫ ʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʪʫʞʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʽ ʥʘʜʽʡʥʠʡ ʦʙʽʛʨʽʚ. 

ʅʝʜʦʣʽʢʠ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʚʦʜʷʥʠʤ ʥʘʛʨʽʚʘʯʝʤ: 

1. ʉʢʣʘʜʥʽʩʪʴ ʤʦʥʪʘʞʫ:  
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o ʋʩʪʘʥʦʚʢʠ ʟ ʚʦʜʷʥʠʤ ʥʘʛʨʽʚʘʯʝʤ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʽ 

ʟʜʦʨʦʞʯʫʻ ʫʩʪʘʥʦʚʢʫ ʩʠʩʪʝʤʠ. 

2. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʦʧʘʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ: 

o ʑʦʙ ʩʠʩʪʝʤʘ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʣʘ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʘ 

ʜʦ ʥʘʜʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʛʘʨʷʯʦʾ ʚʦʜʠ. ʇʨʠ ʧʝʨʝʙʦʷʭ ʫ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʟ ʦʙʽʛʨʽʚʦʤ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ. 

3. ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ:  

o ʊʘʢʽ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʜʦʛʣʷʜʫ, ʟʦʢʨʝʤʘ ʦʯʠʱʝʥʥʷ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ 

ʚʦʜʷʥʦʛʦ ʥʘʛʨʽʚʘʯʘ. 

4. ɿʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʧʫʩʢ: 

o ʇʝʨʰʦʯʝʨʛʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʩʦʢʠʤʠ ʯʝʨʝʟ 

ʧʦʪʨʝʙʫ ʚ ʤʦʥʪʘʞʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

5. ʈʠʟʠʢ ʪʝʧʣʦʚʪʨʘʪ ʫ ʪʨʠʚʘʣʠʭ ʩʠʩʪʝʤʘʭ:  

o ʋ ʜʦʚʛʠʭ ʩʠʩʪʝʤʘʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʪʝʧʣʦʚʪʨʘʪʠ, ʱʦ 

ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʛʨʽʚʫ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ 

ʚʦʜʷʥʠʤ ʥʘʛʨʽʚʘʯʝʤ: 

1. ʆʮʽʥʢʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

o ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʶ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʝʧʣʦʚʠʭ ʽ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʪʨʝʙ ʧʨʠʤʽʱʝʥʥʷ. ɺʨʘʭʦʚʫʡʪʝ ʧʣʦʱʫ, ʦʙôʻʤ 

ʧʦʚʽʪʨʷ, ʱʦ ʤʘʻ ʧʦʜʘʚʘʪʠʩʷ, ʘ ʪʘʢʦʞ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ. ʎʝ 

ʜʦʧʦʤʦʞʝ ʚʠʙʨʘʪʠ ʫʩʪʘʥʦʚʢʫ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʥʘʛʨʽʚʘʯʘ. 
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2. ʇʨʘʚʠʣʴʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ.  

o ɼʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʷʥʦʛʦ ʥʘʛʨʽʚʘʯʘ ʧʦʪʨʽʙʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʦʧʘʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʥʝʟʘʣʝʞʥʦʛʦ ʘʙʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʘ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʽʡʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʝʧʣʦʥʦʩʽʷ. 

3. ʋʩʪʘʥʦʚʢʘ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ.  

o ɼʣʷ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ ʘʙʦ 

ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʥʘʛʨʽʚʘʯʝʤ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʟʥʠʞʫʚʘʪʠ ʘʙʦ ʧʽʜʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʤʽʞʩʝʟʦʥʥʷ. 

4. ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʪʨʫʙʦʧʨʦʚʦʜʽʚ.  

o ʊʝʧʣʦʽʟʦʣʷʮʽʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʦʜʘʶʪʴ ʛʘʨʷʯʫ ʚʦʜʫ ʜʦ ʥʘʛʨʽʚʘʯʘ, 

ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ ʪʝʧʣʦʚʪʨʘʪ. ʎʝ ʟʥʠʞʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʽ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʣʠʢʠʭ ʦʙôʻʢʪʘʭ. 

5. ʈʝʛʫʣʷʨʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

o ʇʨʦʚʦʜʴʪʝ ʧʣʘʥʦʚʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʦʯʠʱʝʥʥʷ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʬʽʣʴʪʨʽʚ ʽ ʧʝʨʝʚʽʨʢʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ 

ʧʝʨʝʚʽʨʷʪʠ ʩʪʘʥ ʥʘʩʦʩʘ ʽ ʚʝʥʪʠʣʷʪʦʨʽʚ. ʏʠʩʪʦʪʘ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. 

6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ.  

o ɿʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʬʫʥʢʮʽʶ ʨʝʮʠʨʢʫʣʷʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʯʘʩʪʢʦʚʦ ʟʤʽʰʫʚʘʪʠ ʧʨʠʧʣʠʚʥʝ ʽ ʚʠʪʷʞʥʝ ʧʦʚʽʪʨʷ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʟʥʠʞʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʛʨʽʚʘʯ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʤʬʦʨʪʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʙʝʟ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʪʝʧʣʘ. 

7. ʉʚʦʻʯʘʩʥʘ ʟʘʤʽʥʘ ʬʽʣʴʪʨʽʚ. 

o ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʧʠʣʫ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʝʥʴ ʜʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʬʽʣʴʪʨʠ ʥʝʦʙʭʽʜʥʦ ʨʝʛʫʣʷʨʥʦ ʟʘʤʽʥʶʚʘʪʠ. ʎʝ ʥʝ 
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ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʘʣʝ ʡ ʟʘʧʦʙʽʛʘʻ ʟʥʠʞʝʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ. 

8. ʂʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ.  

o ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚʘʞʣʠʚʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʚ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʛʨʽʚʫ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

o ʧʽʜʽʛʨʽʚʫ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ. ɺʣʽʪʢʫ ʞ ʤʦʞʥʘ ʟʥʠʞʫʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʘʯʘ, ʱʦʙ ʟʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʽʶ. 
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1.3 ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ 

1.3.1 ʅʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 

     ʉʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʤʝʜʠʯʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʩʪʝʨʠʣʴʥʦʩʪʽ ʚ ʦʧʝʨʘʮʽʡʥʠʭ 

ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʚʦʨʠʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʦʣʦʛʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. 
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     ʉʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʤʬʦʨʪʥʠʡ, ʙʝʟʧʝʯʥʠʡ ʽ ʩʪʘʙʽʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʚʦʨʠʤ ʛʽʛʽʻʥʽʯʥʠʤ ʪʘ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʩʠʩʪʝʤ, ʾʭʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʟʘʧʦʙʽʛʘʪʠ 

ʧʦʰʠʨʝʥʥʶ ʽʥʬʝʢʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʫ ʚʠʧʘʜʢʫ ʘʚʘʨʽʡ. 

1.3.2 ʆʧʠʩ ʦʙʣʘʜʥʘʥʥʷ 

     ʇʨʦʝʢʪʦʤ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚ ʙʫʜʽʚʣʽ. 

ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʧʨʠʡʥʷʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʠʢʦʚʘ ʟ 

ʨʦʟʚʝʜʝʥʥʷʤ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚ ʧʽʜ ʩʪʝʣʝʶ ʧʽʜʚʘʣʫ ʚ ʽʟʦʣʷʮʽʾ. ɺ ʷʢʦʩʪʽ 

ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʩʪʘʣʝʚʽ ʧʘʥʝʣʴʥʽ ʨʘʜʽʘʪʦʨʠ ʬʽʨʤʠ 

"Purmo" (ʚ ʯʠʩʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʛʽʛʽʾʥʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ). ɼʣʷ ʝʢʦʥʦʤʽʾ ʪʝʧʣʘ ʥʘ 

ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʪʝʨʤʦʩʪʘʪʠʯʥʽ ʢʣʘʧʘʥʠ RA-VD ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚʠʪʨʘʪ ʪʘ ʨʝʛʫʣʶʶʯʽ ʢʣʘʧʘʥʠ ʟ ʚʩʪʨʦʻʥʠʤ 

ʜʨʝʥʘʞʥʠʤ ʢʨʘʥʦʤ. ɸʨʤʘʪʫʨʘ ʟʘʧʦʝʢʪʦʚʘʥʘ ʬʽʨʤʠ Danfoss. ɿʘ ʧʨʠʣʘʜʘʤʠ 

ʦʧʘʣʝʥʥʷ (ʥʘ ʩʪʽʥʽ) ʚʩʪʘʥʦʚʠʪʠ ʪʝʧʣʦʚʽʜʙʠʚʥʽ ʝʢʨʘʥʠ. ʄʦʥʪʘʞ ʩʠʩʪʝʤ 

ʦʧʘʣʝʥʥʷ ʚʠʢʦʥʘʪʠ ʯʘʩʪʢʦʚʦ (ʤʘʛʽʩʪʨʘʣʽ) ʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʧʦ ɻʆʉʊ 3262-75 ʪʘ 

ʯʘʩʪʢʦʚʦ (ʚʽʜʛʘʣʫʜʞʝʥʥʷ ʪʘ ʫʩʽ ʧʽʜʚʦʜʢʠ ʜʦ ʨʘʜʽʘʪʦʨʽʚ) ʽʟ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙ 

"Rehau" RAUTITAN Pink. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʣʷʥʢʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʧʨʦʢʣʘʩʪʠ ʩ 

ʫʭʠʣʦʤ ʥʝ ʤʝʥʰʝ 0,002. ɺʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʽʟ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʯʝʨʝʟ 

ʢʨʘʥʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ ʪʘ ʧʦʚʽʪʨʦʚʽʜʚʽʜʥʠʢʠ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʝʨʭʥʽʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ. ɿʣʠʚ ʚʦʜʠ ʧʝʨʝʜʙʘʯʝʥʦ ʯʝʨʝʟ ʢʨʘʥʠ ʜʣʷ 

ʟʣʠʚʫ ʚ ʥʠʞʥʽʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. ʊʨʫʙʦʧʨʦʚʦʜʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʪʘ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʪʝʧʣʦʽʟʦʣʶʚʘʪʠ ʪʝʧʣʦʚʦʶ ʽʟʦʣʷʮʽʻʶ ʜʣʷ ʪʨʫʙ ʟʽ ʚʩʧʽʥʝʥʦʛʦ 

ʧʽʥʦʧʦʣʽʝʪʽʣʝʥʘ ʙ=13 ʤʤ. 

     ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʚ 

ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʽʩʥʫʶʯʦʾ ʙʫʜʽʚʣʽ. ʇʨʠʡʥʷʪʽ ʧʘʨʘʤʝʪʨʠ: - ʚ ʩʠʩʪʝʤʽ 

ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʣʽ 80-60Á ʉ; - ʚ ʩʠʩʪʝʤʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʢʘʣʦʨʠʬʝʨʽʚ 

ʧʨʠʧʣʠʚʥʠʭ ʫʩʪʘʥʦʚʦʢ 80-60Á ʉ; ʉʠʩʪʝʤʠ ʧʨʠʻʜʥʘʥʽ ʜʦ ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ ʧʦ 
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ʟʘʣʝʞʥʽʡ ʩʭʝʤʽ. ɺ ɯʊʇ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ: ʚʽʜʢʣʶʯʘʶʯʦʾ ʪʘ 

ʙʘʣʘʥʩʫʚʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ, ʛʨʷʟʴʦʚʠʢʘ, ʬʽʣʴʪʨʽʚ, ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ C22 (ʤʘʣ.7) 
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ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ FH22 (ʤʘʣ.9) 
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ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ FH22 (ʤʘʣ.10) 
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ʂʨʽʧʣʝʥʥʷ ʜʣʷ ʨʘʜʽʘʪʦʨʽʚ (ʤʘʣ. 11) 
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ʇʨʠʢʣʘʜ 2-ʪʨʫʙʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ (ʤʘʣ.12) 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: 

1. ʇʦʜʘʯʘ ʪʝʧʣʦʥʦʩʽʷ: 

o ɻʘʨʷʯʠʡ ʪʝʧʣʦʥʦʩʽʡ, ʥʘʛʨʽʪʠʡ ʫ ʢʦʪʣʽ, ʨʫʭʘʻʪʴʩʷ ʧʦ ʧʦʜʘʶʯʽʡ 

ʪʨʫʙʽ ʜʦ ʨʘʜʽʘʪʦʨʽʚ. 

o ʏʝʨʝʟ ʢʦʞʝʥ ʨʘʜʽʘʪʦʨ ʧʨʦʭʦʜʠʪʴ ʯʘʩʪʠʥʘ ʪʝʧʣʦʥʦʩʽʷ, ʷʢʠʡ ʚʽʜʜʘʻ 

ʪʝʧʣʦ ʧʦʚʽʪʨʶ ʫ ʧʨʠʤʽʱʝʥʥʽ. 

2. ɿʚʦʨʦʪʥʠʡ ʧʦʪʽʢ: 

o ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʨʘʜʽʘʪʦʨʠ ʪʝʧʣʦʥʦʩʽʡ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʪʘ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʯʝʨʝʟ ʟʚʦʨʦʪʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʜʦ ʢʦʪʣʘ. 

3. ʎʠʨʢʫʣʷʮʽʷ: 

o ʋ ʧʨʠʤʫʩʦʚʠʭ ʩʠʩʪʝʤʘʭ ʮʠʨʢʫʣʷʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʩʦʩʦʤ, ʱʦ 

ʩʧʨʠʷʻ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʘ ʥʘʚʽʪʴ ʫ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤʘʭ. 

o ʋ ʩʠʩʪʝʤʘʭ ʟ ʧʨʠʨʦʜʥʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʟʥʠʮʷ 

ʛʫʩʪʠʥʠ ʛʘʨʷʯʦʛʦ ʽ ʭʦʣʦʜʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ. 
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1.3.3 ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

ɺʦʜʷʥʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʞʠʪʣʦʚʠʭ, ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʮʠʨʢʫʣʷʮʽʾ ʛʘʨʷʯʦʾ ʚʦʜʠ ʯʝʨʝʟ ʨʘʜʽʘʪʦʨʠ ʘʙʦ 

ʽʥʰʽ ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʦʙʽʛʨʽʚʘʶʪʴ ʧʨʠʤʽʱʝʥʥʷ. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ 

ʽʥʞʝʥʝʨʥʘ ʩʠʩʪʝʤʘ, ʚʦʥʘ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ 

ʧʝʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

ʇʝʨʝʚʘʛʠ ʚʦʜʷʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ: 

1. ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʫ 

o ɺʦʜʘ ʤʘʻ ʚʠʩʦʢʫ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʘʢʫʤʫʣʶʚʘʪʠ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦ ʧʦ ʚʩʽʡ ʩʠʩʪʝʤʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʨʽʚʥʦʤʽʨʥʠʡ ʦʙʽʛʨʽʚ ʧʨʠʤʽʱʝʥʴ. 

2. ʊʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ 

o ɺʦʜʷʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʨʤʦʩʪʘʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʞʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʘʙʦ ʟʦʥʽ. 

3. ʂʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʙʫʚʘʥʥʷ 

o ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, 

ʦʩʢ̔ʣʴʢʠ ʥʝ ʩʪʚʦʨʶʻ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʷʢ ʮʝ 

ʨʦʙʣʷʪʴ ʜʝʷʢʽ ʧʦʚʽʪʨʷʥʽ ʩʠʩʪʝʤʠ. ʎʝ ʟʤʝʥʰʫʻ ʮʠʨʢʫʣʷʮʽʶ ʧʠʣʫ ʪʘ 

ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

4. ɹʝʟʰʫʤʥʘ ʨʦʙʦʪʘ 

o ɺʦʜʷʥʽ ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʪʴ ʙʝʟ ʰʫʤʫ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ ʚʝʥʪʠʣʷʪʦʨʽʚ 

ʯʠ ʢʦʤʧʨʝʩʦʨʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ ʧʦʪʨʽʙʥʘ ʪʠʰʘ, ʥʘʧʨʠʢʣʘʜ, ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, 

ʦʬʽʩʘʭ, ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ. 
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5. ʊʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

o ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʚʦʜʷʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʜʝʩʷʪʢʠ ʨʦʢʽʚ ʙʝʟ ʟʥʘʯʥʠʭ ʧʨʦʙʣʝʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʜʦʚʛʦʚʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʝʪʘʣʝʚʽ ʪʨʫʙʠ, ʨʘʜʽʘʪʦʨʠ). 

6. ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

o ɺʦʜʷʥʽ ʩʠʩʪʝʤʠ ʟ ʧʨʘʚʠʣʴʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ, ʱʦ 

ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʩʠʩʪʝʤ. 

7. ʉʫʤʽʩʥʽʩʪʴ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʘ 

o ɺʦʜʷʥʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʪʝʧʣʘ ð ʛʘʟʦʚʠʤʠ ʘʙʦ ʝʣʝʢʪʨʠʯʥʠʤʠ ʢʦʪʣʘʤʠ, ʪʝʧʣʦʚʠʤʠ 

ʥʘʩʦʩʘʤʠ, ʩʦʥʷʯʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʪʦʱʦ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʜʘʧʪʫʚʘʪʠ ʾʾ ʧʽʜ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʘʙʦ ʧʦʪʨʝʙʠ. 

ʅʝʜʦʣʽʢʠ ʚʦʜʷʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ: 

1. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

o ʄʦʥʪʘʞ ʚʦʜʷʥʦʾ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʨʫʙ, 

ʨʘʜʽʘʪʦʨʽʚ ʽ ʢʦʪʣʽʚ, ʟʘʟʚʠʯʘʡ ʢʦʰʪʫʻ ʜʦʨʦʞʯʝ, ʥʽʞ ʽʥʰʽ ʚʠʜʠ 

ʦʧʘʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʠʯʥʝ ʘʙʦ ʧʦʚʽʪʨʷʥʝ ʦʧʘʣʝʥʥʷ). 

2. ʉʢʣʘʜʥʽʩʪʴ ʨʝʤʦʥʪʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

o ʋ ʨʘʟʽ ʚʠʪʦʢʽʚ ʯʠ ʧʨʦʙʣʝʤ ʟ ʪʨʫʙʘʤʠ ʨʝʤʦʥʪ ʤʦʞʝ ʙʫʪʠ ʜʦʨʦʛʠʤ ʽ 

ʪʨʫʜʦʤʽʩʪʢʠʤ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʩʠʩʪʝʤʘ ʟʘʭʦʚʘʥʘ ʚ ʩʪʽʥʘʭ ʘʙʦ 

ʧʽʜʣʦʟʽ. 

3. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ ʪʘ ʥʘʢʠʧʫ 

o ɿʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʚʦʜʠ, ʫ ʩʠʩʪʝʤʘʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟ 

ʢʦʨʦʟʽʻʶ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ ʘʙʦ ʥʘʢʠʧʦʤ ʫ ʢʦʪʣʘʭ, ʱʦ ʟʥʠʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

4. ɯʥʝʨʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

o ɺʦʜʷʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʜʦʚʛʠʡ ʯʘʩ ʨʦʟʽʛʨʽʚʫ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ ʯʝʨʝʟ ʚʠʩʦʢʫ ʪʝʧʣʦʻʤʥʽʩʪʴ ʚʦʜʠ, ʪʦʤʫ ʚʦʥʠ ʥʝ 
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ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʧʨʠʤʽʱʝʥʴ, ʜʝ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʝ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. 

5. ʇʨʦʙʣʝʤʠ ʟ ʟʘʤʝʨʟʘʥʥʷʤ ʚʦʜʠ 

o ʗʢʱʦ ʩʠʩʪʝʤʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʻ ʨʠʟʠʢ 

ʟʘʤʝʨʟʘʥʥʷ ʚʦʜʠ ʫ ʪʨʫʙʘʭ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʥʝʦʧʘʣʶʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʘʙʦ ʧʨʠ 

ʪʠʤʯʘʩʦʚʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʦʧʘʣʝʥʥʷ. 

6. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

o ʈʝʛʫʣʷʨʥʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʪʣʽʚ, ʪʨʫʙ ʽ ʥʘʩʦʩʽʚ ʻ 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʦʜʷʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ: 

1. ʗʢʽʩʥʠʡ ʚʠʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ 

o ɺʠʙʠʨʘʡʪʝ ʤʘʪʝʨʽʘʣʠ ʟ ʘʥʪʠʢʦʨʦʟʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʽ ʷʢ 

ʤʽʜʴ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʧʦʣʽʤʝʨʥʽ ʪʨʫʙʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟ 

ʢʦʨʦʟʽʻʶ ʪʘ ʥʘʢʠʧʦʤ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ 

ʨʘʜʽʘʪʦʨʠ ʽ ʢʦʪʣʠ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

2. ɯʥʪʝʛʨʘʮʽʷ ʟ ʘʚʪʦʤʘʪʠʢʦʶ 

o ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʫʯʘʩʥʽ ʪʝʨʤʦʩʪʘʪʠ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ ʟʦʥʘʤʠ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʘʣʝʥʥʷ ʪʘ 

ʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʶ. 

3. ʈʝʛʫʣʷʨʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

o ʇʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʴʪʝ ʜʽʘʛʥʦʩʪʠʢʫ ʩʠʩʪʝʤʠ, ʦʯʠʱʫʡʪʝ ʨʘʜʽʘʪʦʨʠ ʽ 

ʢʦʪʣʠ ʚʽʜ ʥʘʢʠʧʫ, ʧʝʨʝʚʽʨʷʡʪʝ ʪʨʫʙʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʠʭ 

ʚʠʪʦʢʽʚ. ʈʝʛʫʣʷʨʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʙʝʨʝʞʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʽ ʧʨʦʜʦʚʞʠʪʴ ʾʾ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. 

4. ɿʘʭʠʩʪ ʚʽʜ ʟʘʤʝʨʟʘʥʥʷ 
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o ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʟʘʤʝʨʟʘʥʥʷ ʪʨʫʙ ʫ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʘʥʪʠʬʨʠʟʠ ʘʙʦ ʽʥʰʽ 

ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʷʢʱʦ ʻ ʨʠʟʠʢ ʟʘʣʠʰʝʥʥʷ ʩʠʩʪʝʤʠ ʙʝʟ ʦʧʘʣʝʥʥʷ. 

5. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

o ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ 

ʨʝʢʫʧʝʨʘʮʽʡʥʽ ʘʙʦ ʢʦʥʜʝʥʩʘʮʽʡʥʽ ʢʦʪʣʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʝʥʝʨʛʽʶ, ʷʢʘ ʽʥʘʢʰʝ ʙʫʣʘ ʙ ʚʪʨʘʯʝʥʘ. 

6. ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ 

o ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʬʽʣʴʪʨʠ ʘʙʦ ʩʠʩʪʝʤʠ ʧʦʤôʷʢʰʝʥʥʷ ʚʦʜʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʥʘʢʠʧʫ ʚ ʩʠʩʪʝʤʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʜʣʷ ʢʦʪʣʽʚ ʪʘ ʨʘʜʽʘʪʦʨʽʚ. 

     ɺʦʜʷʥʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʥʘʜʽʡʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʷʭ. ɺʦʥʘ ʤʘʻ ʯʠʩʣʝʥʥʽ 

ʧʝʨʝʚʘʛʠ, ʟʦʢʨʝʤʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʧʨʦʪʝ ʚʠʤʘʛʘʻ ʨʝʛʫʣʷʨʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʾʾ ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʠʣʴʥʠʡ ʤʦʥʪʘʞ, ʽʥʪʝʛʨʘʮʽʶ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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2.ɺʀʍɯɼʅɯ ɼɸʅɯ  

ɼʃʗ ʆɹôɭʂʊʋ ɹʋɼɯɺʅʀʎʊɺɸ 

 

 

 

 

 

 

 

 



 

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʘ 

ʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ1 

ʄʽʩʪʦ: ʂʠʾʚ 

ʊʝʤʧʝʨʘʪʫʨʥʘ ʟʦʥʘ ʋʢʨʘʾʥʠ: 1 

2.2 ɺʠʭʽʜʥʽ ʜʘʥʽ 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ ʚʟʠʤʢʫ - 22Áʉ 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʚʣʽʪʢʫ + 33,0Áʉ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ - 0,1Áʉ 

ʂʽʣʴʢʽʩʪʴ ʦʧʘʣʶʚʘʣʴʥʠʭ ʜʥʽʚ ʥʘ ʨʽʢ 176 ʜʽʙ 
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2.3 ʊʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

 

ɿʛʽʜʥʦ ʟ ʢʣʽʤʘʪʦʣʦʛʽʯʥʽ ʜʘʥʽ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ ʜʣʷ ʤ. 

ʂʠʻʚʘ: 

- ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʡʭʦʣʦʜʥʽʰʦʾ ʧ'ʷʪʠʜʝʥʢʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪ ʁ0,92:  

teʭʪ = -22Áʉ; 

     - ʪʨʠʚʘʣʽʩʪʴ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ (ʧʝʨʽʦʜʫ ʽʟ ʩʝʨʝʜʥʴʦʶ ʜʦʙʦʚʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ teʭʪ5 Ò 8 Áʉ ): 

Z
ʦʩ =176 ʜʽʙ; 

- ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʩʝʟʦʥʫ: tʦ.ʩ. = -0,1Áʉ; 

- ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʦ-ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ: 

S = (tʚʥ - tʦ.ʩ.)ĬZʦ.ʩ., (1.1) 

ʜʝ tʚʥ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, Áʉ: 

S = (22 + 0,1) Ĭ 176 = 3890 ʛʨʘʜʫʩʦ-ʜʽʙ   (1.2) 

 

ɼʣʷ ʤ. ʂʠʻʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [2, 3] ʚʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘʣʴʥʘ (ʅ) ʟʦʥʘ 

ʚʦʣʦʛʦʩʪʽ. ɺʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ ʧʨʠʤʽʱʝʥʴ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟʛʽʜʥʦ ʟ [2, 3]. 

ʆʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʠʨʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʦʣʦʛʽʩʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʤʽʱʝʥʴ ʪʘ ʟʦʥʠ ʚʦʣʦʛʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ ɺ1 [3], ʜʣʷ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ ʽʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ 12Áʉ < tʚʥ < 24Áʉ ʪʘ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ 50% 

< ű < 60% ʩʣʽʜ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʦʨʤʘʣʴʥʠʡ ʨʝʞʠʤ ʧʨʠʤʽʱʝʥʴ. 

ɺʠʭʦʜʷʯʠ ʟ ʯʦʛʦ, ʤʠ ʧʨʠʡʤʘʻʤʦ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʛʦʨʦʜʞʫʶʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ɹ [3]. 

1. ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʶʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʫʤʦʚʘʤ: 
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                                                  ὙВ ̐  ̑  Rqminȟˏ̓                                                 (1.3) 

  

ʈʘʭʫʻʤʦ ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʦʛʦʨʦʜʞʝʥʥʷ Ὑ  ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

                                                                                                                   (1.4) 

 

ʜʝ Ŭʚ-ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ ɹ ɺ.2.6-189:2013 [4], ɺʪ/ ʤ2 Áʉ 

    

ʜʝ Ŭʟ-ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ ʧʨʠʡʤʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʜʦʜʘʪʢʦʤ ɹ [4], ɺʪ/ ʤ2 Áʉ    

 

ʜʝ ὙὭ -ʪʝʧʣʦʚʠʡ ʦʧʽʨ ʦʜʥʦʨʽʜʥʦʛʦ ʰʘʨʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

(1.5) 

 

ʜʝ ‏Ὥ ï ʪʦʚʱʠʥʘ i-ʪʦʛʦ h ʘʨʫ, ʤ; 

‗Ὥὴïʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʰʘʨ, 

ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ [4], ɺʪ/ ʤʉ̄ 

       ʈʽʟʥʠʮʷ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʥʫʪʨ̔ʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʨʠʚʝʜʝʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘʤʠ, Áʉ. 

ȹtʧʨ Ò ȹtcʛ 

     ʉʪʽʥʠ (ʟʦʚʥʽʰʥʽ, ʚʥʫʪʨʽʰʥʽ) 8 0ʉ 

     ʇʦʢʨʠʪʪʷ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʛʦʨʠʱ 6 0ʉ  

     ʇʝʨʝʢʨʠʪʪʷ ʥʘʜ ʧʨʦʾʟʜʘʤʠ ʪʘ ʧʽʜʚʘʣʘʤʠ  3
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ʊʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʪʘʙʣ.1) 
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2.3.1 ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʚʪʨʘʪ ʧʨʠʤʽʱʝʥʥʷ 

 

     ɺʪʨʘʪʠ ʪʝʧʣʘ ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʛʘʣʴʥʽʡ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ɺʝʣʠʯʠʥʫ ʪʝʧʣʦʚʪʨʘʪ ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ 

ʨʝʞʠʤʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                             В ὗ̃ ̓̑Ȣ =  ὗ̐ ̑Ȣ̏̐ +  ὗ̨ ̎̕ Ro                                                         (1.6)       

 

2.3.2 ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

 

     ʈʘʭʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

                                       Qʦʛʨ =F(tʚʥ ïtʟ )(1+Ɇɓ)n/Ro                                            (1.7) 

 

ʜʝ Fïʨʦʟʨʘʭʫʥʢʦʚʘ ʧʣʦʱʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʤ2;  

tʚʥ ïʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ, 

Ǔʉ; 
ɹ 

tʟ ïʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, Ǔʉ; 

ɓïʜʦʜʘʪʢʦʚʽ ʪʝʧʣʦʚʪʨʘʪʠ, ʚ ʯʘʩʪʢʘʭ ʚʽʜ ʦʩʥʦʚʥʠʭ ʚʪʨʘʪ; 

nïʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʘʭʠʱʝʥʥʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ; 

Rʦ ïʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽʤ2Ŀʦʉ/ɺʪ, ɦ ʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                       Rʦ =1/Ŭʚ +Ɇ(ŭ ̔/ɚ̔ )+1/Ŭʟ +Rʧ.ʧ.                                     (1.8)                                  

 

ʜʝ Ŭʚ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʘʭʠʱʝʥʥʷ, ɺʪ/ ʤ2Ŀʦʉ; 

ŭ̔ ʠ ɚ̔ ï ʪʦʚʱʠʥʘ ʰʘʨʫ  ̔ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ h ʘ- ʨʫ ʢʦʥʩʪʨʫʢʮʽʾ; 

Ŭʟ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʘʭʠʱʝʥʥʷ, ɺʪ/ʤ2Ŀʦʉ; 
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Rn.n ï ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʟʘʢʨʠʪʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʰʘʨʢʫ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʡʦʛʦ ʚ 

ʢʦʥʩʪ- ʨʫʢʮʽʾ), ʤ2Ŀʦʉ/ɺʪ. 

ŭ̔ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ ʦʛʦʨʦʜʞʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ 
ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʟʘʚʜʘʥʥʷʤ; 

ɚ̔ ï ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʜʦʚʽʜʢʦʚʠʤʠ ʜʘʥʠʤʠ. 

 

2.3.3 ɯʥʬʽʣʴʪʨʘʮʽʷ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ 

     ʏʝʨʝʟ ʥʝʱʽʣʴʥʦʩʪʽ ʫ ʜʚʝʨʷʭ, ʚʽʢʥʘʭ ʪʘ ʽʥʰʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

                                                   Qʽʥʬ=cẗɟẗLẗȹT                                               (1.9) 

ʜʝ c ï ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʦʚʽʪʨʷ (c=1005 ɼʞ/(ʢʛ\ÁC) 

     ɟ ï ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ (ɟ=1.2 ʢʛ/ʤį) 

     L ï ʦʙôʻʤ ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʦʚʽʪʨʷ, ʤį/ʩ. 

    ȹT ï ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ ʪʘ ʟʦʚʥʽʰʥʴʦʶ ʩʪʦʨʦʥʘʤʠ, ÁC. 

2.3.4 ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʽʾ 

     ʋ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʟ ʧʨʠʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʱʦ ʚʦʥʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʧʽʜʽʛʨʽʪʝ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʥʫʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

                                                    Qʚʝʥʪ=Lẗ ɟẗc ȹT                                        (1.10) 

ʆʙôʻʤ ʧʦʚʽʪʨʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʨʘʪʥʦʩʪʽ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʪʘ ʦʙôʻʤʫ ʧʨʠʤʽʱʝʥʥʷ: 

                                                      L=nẗV                                                (1.11) 

n ï ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ (ʨʘʟʽʚ ʥʘ ʛʦʜʠʥʫ); 

V ï ʦʙôʻʤ ʧʨʠʤʽʱʝʥʥʷ, ʤį (V=SẗH). 

ʅʘʧʨʠʢʣʘʜ: 
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ʆʧʝʨʘʮʽʡʥʘ ʟ ʧʣʦʱʝʶ 25 ʤĮ, ʚʠʩʦʪʦʶ 3 ʤ, ʢʨʘʪʥʽʩʪʶ ʧʦʚʽʪʨʦʦʙʤʽʥʫ n=20: 

V=25ẗ3=75 ʤį 

L=20ẗ75=1500 ʤį/ʛʦʜ. 

ʈʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

                                             ȹT=tʚʥītʟʦʚ                                            (1.12) 

ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ: tʚʥ=22 ÁC, tʟʦʚ=ī20 Á, ʪʦʜʽ ȹT=22ī(ī20)=42ÁC  

     ʇʽʜʩʪʘʚʣʷʻʤʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚ (1.9) 

Qʚʝʥʪ=0,28ẗ1500ẗτς ρχφτπ ˏ̓ ρχȟχ̋ˏ̓ 
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2.4 ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʴ 

 

2.4.1 ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʣʶʜʝʡ 

 

ʗʚʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ: 

Qʣ, h=×(qʣ, hĀn)                                            (1.13) 

ʜʝ qʣ, h - ʧʠʪʦʤʽ ̫ ʚʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʦʜʥʽʻʾ 

ʣʶʜʠʥʠ 

n ï ʢʽʣʴʢʽʪʴ ʣʶʜʝʡ; 

 

ʇʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ: 

Qʣ, hf=×(qʣ, hfĀn)                                              (1.14) 

ʜʝ qʣ, hf - ʧʠʪʦʤʽ ʧʦʚʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʦʜʥʽʻʾ 

ʣʶʜʠʥʠ;  

n ï ʢʽʣɹʢʽʪʴ ʣʶʜʝʡ; 

ɺʦʣʦʛʦʥʘʜʭʦʜʞʝʥʥʷ: 

Mʚ=×(mʚʣĀn) )                                                   (1.15) 

ʜʝ mʚʣ - ʧʠʪʦʤʽ ʚʦʣʦʛʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʦʜʥʽʻʾ 

ʣʶʜʠʥʠ; 

n ï ʢʽʣʴʢʽʪʴ ʣʶʜʝʡ; 

ʂʽʣʴʢʽʩʪʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ: 

 

Mco2=×(MĀn) )                                            (1.16) 

 

ʜʝ M - ʧʠʪʦʤʽ ʥʘʜʭʦʜʞʝʥʥʷ CO2 ʚʽʜ ʦʜʥʽʻʾ ʣʶʜʠʥʠ n ï ʢʽʣʴʢʽʪʴ ʣʶʜʝʡ; 
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2.4.2 ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

 

      ɺ ʷʢʦʩʪʽ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʧʨʠʡʤʘʻʤʦ ʣʶʤʽʥʽʩʮʝʥʪʥʽ ʣʘʤʧʠ, 

ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʷʢʠʭ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

Qʦʩʚ=AĀEĀqocĀɖoc                                        (1.17) 

 

A - ʧʣʦʱʘ ʧʽʜʣʦʛʠ; 

 E ï ʦʩʚʽʪʣʝʥʽʩʪʴ; 

qʦʩ - ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ; 

ɖʦʩ - ʢʦʝʬʽʮʽʻʥʪ ʩʚʽʪʣʘ ʧʝʨʝʪʚʦʨʝʥʦʛʦ ʚ ʪʝʧʣʦʪʫ. 

 

2.4.3 ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

 

     ɺʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

(1.18)                                                                  

 

ʜʝ Qʧʨ.ʦʧ - ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʪʝʧʣʘ ʚ ʨʝʞʠʤʽ ʦʧʘʣʝʥʥʷ ʧʨʠ  

æt= tʚ- tʥ =1;  

tʩʝʨ.ʦʧ - ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʘʭ; 

 

2.4.4 ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

 

ʏʝʨʝʟ ʧʨʦʟʦʨʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʚʽʢʥʘ, ʩʢʣʷʥʽ ʩʪʽʥʠ), ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

                                                     Qʩʦʥ=SẗGẗŰ                                               (1.19) 

S ï ʧʣʦʱʘ ʩʢʣʽʥʥʷ, ʤĮ; 

G ï ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ɺʪ/ʤĮ; 
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Ű ï ʢʦʝʬʽʮʽʻʥʪ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʩʢʣʘ. 

2.4.5 ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧʨʠʤʽʱʝʥʥʷ 

ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʤʬʦʨʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʧʨʠʤʽʱʝʥʥʽ ʧʦʪʨʽʙʥʦ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʪʝʧʣʦʚʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʴ ʘʙʦ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ 

(ʪʘʙʣ.2): 

                                          Qʩʫʤ=QʚʪʨʘʪʠīQʥʘʜʭʦʜʞʝʥʥʷ                          (1.20) 

ʗʢʱʦ ʪʝʧʣʦʚʪʨʘʪʠ ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ, ʨʽʟʥʠʮʷ ʢʦʤʧʝʥʩʫʻʪʴʩʷ 

ʦʧʘʣʝʥʥʷʤ. ʋ ʟʚʦʨʦʪʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʘʜʣʠʰʦʢ ʪʝʧʣʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ (ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ). 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧʨʠʤʽʱʝʥʥʷ (ʪʘʙʣ.2) 

 

ʇʨʠʤʽʱʝʥʥʷ 

 

ʇʝʨʽʦʜ 
ʊʝʧʣʦʚʪʨʘʪʠ, 
ɆQʚʪʨ, ɺʪ 

ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ, 
ɆQʥʘʜʭ, ɺʪ 

ʅʘʜʣʠʰʢʠ, 

ȹQ, ɺʪ 

ʇʨʠʡʤʘʣʴʥʝ 

ʚʽʜʜʽʣʝʥʥʷ 

ʪʝʧʣʠʡ 0 91731 91731 

ʭʦʣʦʜʥʠʡ 24163 78352 54189 

 

 

 

 

 

 

 

 

 

 

     

ɸʪʝʩʪʘʮʽʡʥʘ ʚʠʧʫʩʢʥʘ ʨʦʙʦʪʘ 

ɸʨʢ 

     
49 

ɿʤʥ. ʃʠʩʪ ˉ ʜʦʢʫʤ ʇʽʜʧʠʩ ɼʘʪʘ 

 



 

 

 

 

 

 

 

 

 

 

 

3.ʉʀʉʊɽʄɸ ʂʆʅɼʀʎɯʆʅʋɺɸʅʅʗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3.1 ʉʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

     ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ, ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʨʝʪʝʣʴʥʠʡ 

ʚʽʜʙʽʨ ʪʘ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ 

ʦʙʨʘʥʦ  ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚʽʜ ʚʽʜʦʤʦʛʦ ʙʨʝʥʜʫ LG. ʎʽ 

ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʩʽʤ ʚʠʤʦʛʘʤ ʧʨʦʝʢʪʫ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʪʝʭʥʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʽ ʥʘʜʽʡʥʦʩʪʽ, ʚʦʥʠ ʽʜʝʘʣʴʥʦ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʫ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ. 

    ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʪʨʠ ʜʚʦʪʨʫʙʥʽ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʢʦʤʧʘʢʪʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʋ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ 

ʦʙʨʘʥʦ ʤʦʜʝʣʽ ʟ ʩʝʨʽʾ Mini  (ʤʘʣ.1), ʱʦ ʦʩʥʘʱʝʥʽ ʙʦʢʦʚʠʤ ʚʠʢʠʜʦʤ ʧʦʚʽʪʨʷ. ʎʽ 

ʙʣʦʢʠ ʙʫʣʦ ʚʠʙʨʘʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʢʦʞʥʦʾ ʟ 

ʩʠʩʪʝʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʟʘʜʘʯ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʢʦʤʧʘʢʪʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ. ɼʣʷ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ ʚʠʢʦʨʠʩʪʘʥʽ 4-ʧʦʪʦʯʥʽ 

ʢʘʩʝʪʥʽ ʤʦʜʝʣʽ (ʤʘʣ.2), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷ ʫ 

ʧʨʠʤʽʱʝʥʥʽ. ɿʘʚʜʷʢʠ ʩʚʦʻʤʫ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʮʽ ʙʣʦʢʠ ʥʝ ʪʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʦʭʦʣʦʜʞʫʶʪʴ ʽ ʦʙʽʛʨʽʚʘʶʪʴ 

ʧʨʦʩʪʽʨ, ʘʣʝ ʡ ʦʨʛʘʥʽʯʥʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʽʥʪʝʨôʻʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪ ʽ 

ʝʩʪʝʪʠʢʫ. 

     ʋ ʜʦʢʫʤʝʥʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʋ ʟʚʽʪʽ ʥʘʚʝʜʝʥʽ ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ 

ʢʦʞʥʦʾ ʟ ʪʨʴʦʭ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʾʭ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

     ʆʢʨʽʤ ʮʴʦʛʦ, ʜʦ ʟʚʽʪʫ ʜʦʜʘʥʦ ʝʣʝʢʪʨʠʯʥʽ ʩʭʝʤʠ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʩʠʩʪʝʤ. ʎʽ 

ʩʭʝʤʠ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟ'ʻʜʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʤʦʥʪʘʞʫ ʪʘ 
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ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ, ʛʘʨʘʥʪʫʶʯʠ ʾʭʥʶ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ɼʝʨʝʚʦ ʩʠʩʪʝʤʠ ʂ3 (ʤʘʣ.17) 
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ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ (ʤʘʣ.19) 

     ɼʚʦʪʨʫʙʥʽ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʘʥʦʤʫ 

ʧʨʦʝʢʪʽ, ʻ ʮʽʣʢʦʤ ʛʽʜʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. ɺʦʥʠ 

ʤʘʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʪʘʢʠʭ ʷʢ ʥʘʜʽʡʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ 

ʨʝʘʣʽʟʘʮʽʾ. ʆʜʥʘʢ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʩʠʩʪʝʤʠ ʥʝ ʻ ʽʜʝʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ 

ʚʩʽʭ ʚʠʤʦʛ ʧʨʦʝʢʪʫ. 

     ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʛʥʫʯʢʠʤ ʨʽʰʝʥʥʷʤ ʤʦʞʝ ʩʪʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʪʨʫʙʥʦʾ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʚʢʣʶʯʘʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʦʙʽʛʨʽʚʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ. ʇʨʦʪʝ ʮʝ 

ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ, ʷʢʠʡ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʽʟʥʽʰʝ, ʫ ʨʦʟʜʽʣʽ 6. 
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4.ʉʀʉʊɽʄɸ ɺɽʅʊʀʃʗʎɯɰ 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



 

4.1 ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʩʧʨʦʝʢʪʦʚʘʥʘ ʷʢ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʘ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʥʫʢʘʥʥʷʤ ʬʽʨʤʠ Vents, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ 

ʧʦʚʽʪʨʦʦʙʤʽʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼɹʅ ɺ.2.2-10:2017, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ 

ʡ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʪʘʙʣʠʮʽ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʘʣʶʚʘʣʴʥʦ-ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʪʘʙʣ.3) 
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ʆʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ: 

1. ʈʦʟʧʦʜʽʣ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ: 

o ɼʣʷ ʦʧʝʨʘʮʽʡʥʦʾ ʢʽʤʥʘʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ʦʢʨʝʤʘ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ. 

o ʂʦʞʝʥ ʧʦʚʝʨʭ ʤʘʻ ʚʣʘʩʥʫ ʚʝʥʪʠʣʷʮʽʡʥʫ ʩʠʩʪʝʤʫ. 

o ʉʘʥʽʪʘʨʥʽ ʚʫʟʣʠ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ, ʘ ʪʘʢʦʞ ʢʦʤʦʨʠ, ʦʩʥʘʱʝʥʽ 

ʦʢʨʝʤʠʤʠ ʚʠʪʷʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚʝʥʪʠʣʷʪʦʨʠ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʧʦʢʨʽʚʣʽ. 

2. ʈʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ: 

o ʇʨʠʧʣʠʚʥʽ ʫʩʪʘʥʦʚʢʠ ʚʠʢʦʥʘʥʽ ʚ ʛʽʛʽʻʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. 

o ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʽ ʫʩʪʘʥʦʚʢʠ ʇɺ1, ʇɺ2, ʘ ʪʘʢʦʞ ʧʨʠʧʣʠʚʥʘ 

ʫʩʪʘʥʦʚʢʘ ʇ1 ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʚʝʥʪʢʘʤʝʨʽ, ʨʦʟʪʘʰʦʚʘʥʽʡ ʫ 

ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʽʩʥʫʶʯʦʛʦ ʢʦʨʧʫʩʫ. 

o ʋʩʪʘʥʦʚʢʘ ʇɺ1 ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʧʣʠʚ ʽ ʚʠʪʷʞʢʫ ʧʦʚʽʪʨʷ ʜʣʷ ʧʝʨʰʦʛʦ 

ʧʦʚʝʨʭʫ. 

o ʋʩʪʘʥʦʚʢʘ ʇɺ2 ʦʙʩʣʫʛʦʚʫʻ ʟʦʥʫ ʤʘʣʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʥʘ ʧʝʨʰʦʤʫ 

ʧʦʚʝʨʩʽ. 

3. ʈʦʟʧʦʜʽʣ ʽ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ: 

o ʇʦʚʽʪʨʦʦʙʤʽʥ ʩʧʨʦʻʢʪʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʤʽʱʝʥʴ ʫ ʤʝʥʰ 

ʟʘʙʨʫʜʥʝʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʽʟʥʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʯʠʩʪʦʪʠ ʧʨʠʤʽʱʝʥʥʷ. 

o ʈʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʠʬʫʟʦʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʧʽʜʚʽʩʥʠʭ ʩʪʝʣʷʭ. ɺʦʥʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʧʣʠʚ ʽ ʚʠʪʷʞʢʫ. 

o ɼʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ, ʧʦʙʫʪʦʚʠʭ, ʜʦʧʦʤʽʞʥʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 

ʢʘʙʽʥʝʪʽʚ ʣʽʢʘʨʽʚ ʧʝʨʝʜʙʘʯʝʥʦ ʪʨʠʩʪʫʧʝʥʝʚʝ ʦʯʠʱʝʥʥʷ 

ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ (ʄ5, F7, F9) ʪʘ ʜʚʦʩʪʫʧʝʥʝʚʝ ʦʯʠʱʝʥʥʷ 

ʚʠʪʷʞʥʦʛʦ (F9). 
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o ɼʣʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʯʦʪʠʨʠ ʨʽʚʥʽ: ʄ5, 

F7, F9 ʫ ʧʨʠʧʣʠʚʥʽʡ ʯʘʩʪʠʥʽ ʫʩʪʘʥʦʚʢʠ ʽ ʅ14 ʫ ʧʨʠʧʣʠʚʥʠʭ 

ʜʠʬʫʟʦʨʘʭ (ʚʠʨʦʙʥʠʮʪʚʘ çTroxè). ɺʠʪʷʞʥʝ ʧʦʚʽʪʨʷ ʬʽʣʴʪʨʫʻʪʴʩʷ 

ʯʝʨʝʟ ʅ11 ʪʘ F9. 

4. ʈʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ: 

o ʋ ʧʨʠʤʽʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʛʦ ʙʣʦʢʫ ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʫ ʚʝʨʭʥʶ 

ʟʦʥʫ, ʘ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʾ (40%) ʽ ʥʠʞʥʴʦʾ ʟʦʥ (60%). ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʧʦʚʽʪʨʦʦʙʤʽʥ ʽ ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʴ. 

5. ʄʘʪʝʨʽʘʣʠ ʽ ʤʦʥʪʘʞ: 

o ʇʦʚʽʪʨʦʧʨʦʚʦʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʦʮʠʥʢʦʚʘʥʦʾ ʩʪʘʣʽ ʢʣʘʩʫ 

ʱʽʣʴʥʦʩʪʽ çɺè, ʧʝʨʝʚʘʞʥʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦʙ ʟʙʝʨʝʛʪʠ 

ʚʠʩʦʪʫ ʧʨʠʤʽʱʝʥʥʷ. 

o ʋ ʤʽʩʮʷʭ ʚʽʜʛʘʣʫʞʝʥʴ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʨʦʩʝʣʴ-ʢʣʘʧʘʥʠ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ. 

o ʅʘ ʧʝʨʝʪʠʥʘʭ ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʾ ʢʘʪʝʛʦʨʽʡʥʦʩʪʽ ʤʦʥʪʫʶʪʴʩʷ 

ʧʨʦʪʠʧʦʞʝʞʥʽ ʢʣʘʧʘʥʠ. 

6. ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ: 

o ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʬʽʣʴʪʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʥʠʞʝʥʥʷʤ ʾʭ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ. 

o ɼʝʤʦʥʪʘʞ ʽ ʟʘʤʽʥʫ ʟʘʙʨʫʜʥʝʥʠʭ ʬʽʣʴʪʨʽʚ ʧʨʦʚʦʜʷʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʣʽʮʝʥʟʽʷʤʠ. ʇʝʨʩʦʥʘʣ, ʱʦ ʚʠʢʦʥʫʻ ʮʽ 

ʨʦʙʦʪʠ, ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ. 

7. ɺʠʪʷʞʥʽ ʩʠʩʪʝʤʠ: 

o ɺʠʪʷʞʥʽ ʫʩʪʘʥʦʚʢʠ ʦʙʣʘʜʥʘʥʽ ʜʘʭʦʚʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʷʢʽ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʦʢʨʽʚʣʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ. 

     ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʪʘ ʙʝʟʧʝʯʥʫ ʚʝʥʪʠʣʷʮʽʶ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʚʦʨʠʤ ʚʠʤʦʛʘʤ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ. 
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ɿʘʭʦʜʠ ʧʦ ʟʥʠʞʝʥʥʶ ʰʫʤʫ 

     ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʷ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ 

ʧʨʦʝʢʪʦʤ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ:  

- ʚʝʥʪʠʣʷʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʟʚʫʢʦʽʟʦʣʴʦʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʽ 

ʚʝʥʪʢʘʤʝʨʠ ʥʘ ʪʝʭʥʽʯʥʦʤʫ 

ʧʦʚʝʨʩʽ, ʪʘ ʥʘ ʧʦʢʨʽʚʣʽ.  

- ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʧʣʠʚʥʠʭ ʽ ʚʠʪʷʞʥʠʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤ 

ʭʦʣʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʠʙʨʘʥʦ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʰʫʤʫ;  

- ʧʽʩʣʷ ʧʨʠʧʣʠʚʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢ ʩʘʤʦ ʜʦ ʽ ʧʽʩʣʷ ʚʠʪʷʞʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ 

ʧʨʦʝʢʪʦʤ ʧʝʨʝʜʙʘʯʝʥʘ 

ʫʩʪʘʥʦʚʢʘ ʰʫʤʦʛʣʫʰʥʠʢʽʚ;  

- ʧʨʠʧʣʠʚʥʽ ʫʩʪʘʥʦʚʢʠ ʤʘʶʪʴ ʰʫʤʦʚʫ ʟʘʭʠʩʪ - ʽʟʦʣʴʦʚʘʥʠʡ ʢʦʨʧʫʩ;  

- ʚʝʥʪʠʣʷʪʦʨʠ ʚʠʪʷʞʥʽ ʽ ʧʨʠʧʣʠʚʥʽ ʫʩʪʘʥʦʚʦʢ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʧʦʚʽʪʨʦʚʦʜʘʤʠ 

ʯʝʨʝʟ ʛʥʫʯʢʽ ʚʩʪʘʚʢʠ; 

ɺʫʟʦʣ ʦʙʚôʷʟʢʠ ʧʦʚʽʪʨʦʥʘʛʨʽʚʘʯʘ(ʢʘʣʦʨʠʬʝʨʘ) (ʤʘʣ.20) 
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4.2 ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ 

ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ (ʪʘʙʣ. 4) 
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ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ (ʧʨʦʜʦʚʞ. ʪʘʙʣ. 4) 
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5.ʉʀʉʊɽʄɸ ʆʇɸʃɽʅʅʗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.1 ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ 

     ʋ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʙʫʜʽʚʣʽ. ʉʠʩʪʝʤʘ 

ʦʧʘʣʝʥʥʷ ʦʙʨʘʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ, ʜʚʦʪʨʫʙʥʦʶ, ʪʫʧʠʢʦʚʦʶ, ʽʟ ʧʨʦʢʣʘʜʘʥʥʷʤ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʧʽʜ ʩʪʝʣʝʶ ʧʽʜʚʘʣʴʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʠʭ 

ʚʪʨʘʪ ʫʩʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʙʫʜʫʪʴ ʦʩʥʘʱʝʥʽ ʽʟʦʣʷʮʽʻʶ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ: 

1. ʆʧʘʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ 

ʗʢ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʴ ʟʘʧʣʘʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʣʝʚʠʭ ʧʘʥʝʣʴʥʠʭ ʨʘʜʽʘʪʦʨʽʚ ʙʨʝʥʜʫ "Purmo". ʋ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʛʽʛʽʻʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʘʜʽʘʪʦʨʽʚ ʫ ʛʽʛʽʻʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʞʝʥ ʨʘʜʽʘʪʦʨ ʙʫʜʝ ʦʙʣʘʜʥʘʥʦ ʪʝʨʤʦʩʪʘʪʠʯʥʠʤʠ ʢʣʘʧʘʥʘʤʠ RA-VD ʽʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʥʘʛʨʽʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʘʭ ʙʫʜʫʪʴ ʚʩʪʘʥʦʚʣʝʥʽ ʨʝʛʫʣʶʚʘʣʴʥʽ ʢʣʘʧʘʥʠ ʽʟ ʚʙʫʜʦʚʘʥʠʤʠ 

ʜʨʝʥʘʞʥʠʤʠ ʢʨʘʥʘʤʠ, ʱʦ ʩʧʨʦʱʫʻ ʾʭʥʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ. ʋʩʽ 

ʘʨʤʘʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʨʘʜʽʘʪʦʨʽʚ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʚʽʜʦʤʦʛʦ ʚʠʨʦʙʥʠʢʘ Danfoss. 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʟʘ ʨʘʜʽʘʪʦʨʘʤʠ ʥʘ ʩʪʽʥʘʭ ʙʫʜʫʪʴ 

ʟʤʦʥʪʦʚʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʪʝʧʣʦʚʽʜʙʠʚʥʽ ʝʢʨʘʥʠ. ʎʽ ʝʢʨʘʥʠ ʜʦʧʦʤʦʞʫʪʴ 

ʝʬʝʢʪʠʚʥʽʰʝ ʩʧʨʷʤʦʚʫʚʘʪʠ ʪʝʧʣʦ ʫ ʧʨʠʤʽʱʝʥʥʷ, ʟʘʧʦʙʽʛʘʶʯʠ ʡʦʛʦ ʚʪʨʘʪʘʤ 

ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ. 

2. ʄʘʪʝʨʽʘʣʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

 ʉʠʩʪʝʤʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʙʫʜʝ ʚʠʢʦʥʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʥʽ ʤʘʛʽʩʪʨʘʣʽ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʽʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ 3262-75, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ɺʽʜʛʘʣʫʞʝʥʥʷ ʜʦ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʧʽʜʚʦʜʢʠ ʜʦ ʨʘʜʽʘʪʦʨʽʚ ʙʫʜʫʪʴ 
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ʚʠʢʦʥʘʥʽ ʟ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʪʨʫʙ "Rehau" RAUTITAN Pink, ʷʢʽ ʚʠʨʽʟʥʷʶʪʴʩʷ 

ʟʨʫʯʥʽʩʪʶ ʤʦʥʪʘʞʫ, ʥʘʜʽʡʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʢʦʨʦʟʽʾ. 

ʇʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʧʝʨʝʜʙʘʯʝʥʦ ʟ ʫʭʠʣʦʤ ʥʝ ʤʝʥʰʝ 0,002, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʚʽʜʚʽʜ ʧʦʚʽʪʨʷ ʽ ʟʣʠʚ ʪʝʧʣʦʥʦʩʽʷ. 

3. ʉʠʩʪʝʤʠ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʟʣʠʚʫ ʚʦʜʠ 

     ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʽʟ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʨʘʥʽʚ ʜʣʷ ʚʠʧʫʩʢʫ ʧʦʚʽʪʨʷ ʥʘ ʢʦʞʥʦʤʫ ʥʘʛʨʽʚʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ. ʋ ʚʝʨʭʥʽʭ 

ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʘʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʧʦʚʽʪʨʦʚʽʜʚʽʜʥʠʢʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʙʦʢ. ʋ 

ʥʠʞʥʽʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʣʠʚʥʽ ʢʨʘʥʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ 

ʪʘ ʟʨʫʯʥʦ ʟʣʠʪʠ ʪʝʧʣʦʥʦʩʽʡ ʧʽʜ ʯʘʩ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫ. 

4. ɯʟʦʣʷʮʽʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

     ʋʩʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʙʫʜʫʪʴ ʽʟʦʣʴʦʚʘʥʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʟʽ ʩʧʽʥʝʥʦʛʦ ʧʽʥʦʧʦʣʽʝʪʠʣʝʥʫ ʤʘʨʢʠ K-flex ST ʪʦʚʱʠʥʦʶ 13 ʤʤ. ʎʝ 

ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

5. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ (ɯʊʇ) 

     ʋ ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʙʫʜʽʚʣʽ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ (ɯʊʇ), ʷʢʠʡ ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ 

ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ ʟʘ ʥʝʟʘʣʝʞʥʦʶ ʩʭʝʤʦʶ. ʋ ɯʊʇ ʙʫʜʝ ʧʝʨʝʜʙʘʯʝʥʦ ʤʦʥʪʘʞ 

ʥʘʩʪʫʧʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: 

o ɺʽʜʢʣʶʯʘʶʯʘ ʪʘ ʙʘʣʘʥʩʫʚʘʣʴʥʘ ʘʨʤʘʪʫʨʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʧʝʨʝʢʨʠʪʪʷ ʧʦʜʘʯʽ ʪʝʧʣʦʥʦʩʽʷ. 

o ɻʨʷʟʴʦʚʠʢʠ ʪʘ ʬʽʣʴʪʨʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ, ʱʦ ʧʨʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ. 
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o ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʪʘʢʠʭ 

ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ ʪʘ ʚʠʪʨʘʪʘ ʪʝʧʣʦʥʦʩʽʷ. 

 

6. ʇʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ 

     ʈʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʦʜʘʶʯʦʤʫ ʽ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʥʘ ʨʽʚʥʽ 80-60ÁC. ʎʽ 

ʞ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʚ ʩʠʩʪʝʤʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʢʘʣʦʨʠʬʝʨʽʚ ʧʨʠʧʣʠʚʥʠʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

7. ʄʦʥʪʘʞʥʽ ʨʦʙʦʪʠ 

     ʄʦʥʪʘʞ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʚʠʢʦʥʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʽʥʩʪʨʫʢʮʽʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʘʩʧʦʨʪʽʚ ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ. 

ɼʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʛʘʨʘʥʪʫʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʾ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʩʽʤ ʥʦʨʤʘʪʠʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

     ʇʨʦʝʢʪʥʘ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʻ ʩʫʯʘʩʥʠʤ, ʥʘʜʽʡʥʠʤ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ 

ʨʽʰʝʥʥʷʤ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʫ ʙʫʜʽʚʣʽ. 

     ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʴ ʫ ʧʨʦʻʢʪʥʽʡ ʩʠʩʪʝʤʽ 

ʦʧʘʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʩʪʘʣʝʚʽ ʧʘʥʝʣʴʥʽ ʨʘʜʽʘʪʦʨʠ, ʷʢʽ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʥʘʜʽʡʥʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʦʧʘʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ. ʋʩʽ 

ʨʘʜʽʘʪʦʨʠ ʤʘʶʪʴ ʙʦʢʦʚʝ ʧʽʜʢʣʶʯʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʫ ʤʦʥʪʘʞʽ ʪʘ 

ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʫʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʠʡ ʽʥʪʝʨôʻʨ ʧʨʠʤʽʱʝʥʴ. 

     ʆʩʥʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʦʙʨʘʥʦ ʧʘʥʝʣʴʥʽ ʨʘʜʽʘʪʦʨʠ ʩʝʨʽʾ C22(ʤʘʣ. 7,8) ʙʨʝʥʜʫ 

Purmo , ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʝʧʣʦʚʦʶ ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʦʧʪʠʤʘʣʴʥʦ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʞʠʪʣʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʽ ʩʣʫʞʙʦʚʠʭ ʟʦʥʘʭ. 
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ɺʦʥʠ ʧʦʻʜʥʫʶʪʴ ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʽʟ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ ʪʘ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ. 

     ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʩʘʥʽʪʘʨʥʦʾ ʛʽʛʽʻʥʠ, 

ʪʘʢʠʭ ʷʢ ʤʝʜʠʯʥʽ ʢʘʙʽʥʝʪʠ, ʩʪʝʨʠʣʴʥʽ ʟʦʥʠ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ, ʟʘʧʣʘʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʘʪʦʨʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʛʽʛʽʻʥʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʝʨʽʾ FH22(ʤʘʣ. 

9,10) ʚʽʜʦʤʦʛʦ ʙʨʝʥʜʫ Purmo. ʎʽ ʨʘʜʽʘʪʦʨʠ ʤʘʶʪʴ ʛʣʘʜʢʫ ʧʦʚʝʨʭʥʶ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢ ʥʘʢʦʧʠʯʝʥʥʷ ʧʠʣʫ ʽ ʙʘʢʪʝʨʽʡ. ɰʭ 

ʢʦʥʩʪʨʫʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʚʦʨʠʤ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʽ ʩʪʘʥʜʘʨʪʘʤ, ʱʦ ʻ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ. 

     ʆʙʠʜʚʽ ʤʦʜʝʣʽ ʨʘʜʽʘʪʦʨʽʚ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʡʚʠʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʨʠʤʽʱʝʥʴ. 

ɺʫʟʦʣ ʧʽʜʢʣʶʯʝʥʥʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʜʦ ʨʦʟʧʦʜʽʣʴʯʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

(ʤʘʣ.21) 
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5.2 ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ (ɯʊʇ) 

     ʋ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ 

(ɯʊʇ), ʷʢʠʡ ʙʫʜʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ 

ʜʚʦʧʦʚʝʨʭʦʚʦʾ ʙʫʜʽʚʣʽ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ 

ʂʠʾʚʩʴʢʦʾ ʂʣʽʥʽʢʠ ˉ1. ʂʦʥʮʝʧʮʽʷ ʮʴʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʚʨʘʭʦʚʫʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʽʚʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʚʘʣʴʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʧʝʨʰʦʛʦ 

ʧʦʚʝʨʭʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʚʥʦʮʽʥʥʝ ʦʙʽʛʨʽʚʘʥʥʷ ʚʩʽʭ ʧʨʠʤʽʱʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

     ɯʊʇ ʨʦʟʨʦʙʣʝʥʦ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʽ ʥʘʜʽʡʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʢʦʤʬʦʨʪʥʦʾ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ɺʽʥ ʩʪʘʥʝ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʫ ʙʫʜʽʚʣʽ. ʎʝ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʘʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ ʽ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

     ʈʦʟʤʽʱʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʚ ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʧʝʨʝʜʙʘʯʝʥʦ ʟ 

ʤʝʪʦʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ ʙʫʜʽʚʣʽ. ʁʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʦʛ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʛʦ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʜʝ ʙʝʟʧʝʨʝʙʽʡʥʝ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ 

ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ. 
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ʊʝʧʣʦʚʘ ʩʭʝʤʘ ɯʊʇ (ʤʘʣ.22) 

 

     5.2.1 ʉʢʣʘʜ ɯʊʇ 

     ʂʦʞʝʥ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ (ɯʊʇ) ʧʨʦʻʢʪʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʝʮʠʬʽʢʠ ʜʞʝʨʝʣʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʽʚʣʽ ʪʘ ʧʦʪʨʝʙ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ ʡ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɯʊʇ ʤʘʻ ʚʣʘʩʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʤʦʛ. 
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     ʉʫʯʘʩʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʝʧʣʦʚʽ ʧʫʥʢʪʠ ð ʮʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʬʫʥʢʮʽʾ: 

1. ʆʧʘʣʶʚʘʣʴʥʠʡ ʢʦʥʪʫʨ 

     ʎʝʡ ʢʦʥʪʫʨ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ ʚ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʜʘʪʯʠʢʘʤ ʩʠʩʪʝʤʘ 

ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻ ʪʘ ʨʝʛʫʣʶʻ ʧʘʨʘʤʝʪʨʠ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʤʬʦʨʪʫ ʫ ʧʨʠʤʽʱʝʥʥʷʭ. 

2. ʂʦʥʪʫʨ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

     ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ. ʁʦʛʦ ʨʦʙʦʪʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʧʦʩʪʘʯʘʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ. 

3. ʇʣʘʩʪʠʥʯʘʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ 

     ʋ ʢʦʥʩʪʨʫʢʮʽʾ ɯʊʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʧʣʘʩʪʠʥʯʘʩʪʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʠ ð ʷʢ ʨʦʟʙʽʨʥʽ, ʪʘʢ ʽ ʧʘʷʥʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 

ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʤʽʞ ʩʠʩʪʝʤʘʤʠ, ʟʤʝʥʰʫʶʪʴ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 

ʛʥʫʯʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʨʦʙʦʪʫ ʧʫʥʢʪʫ. 

4. ʅʘʩʦʩʥʘ ʩʪʘʥʮʽʷ 

     ʎʝʡ ʝʣʝʤʝʥʪ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʮʠʨʢʫʣʷʮʽʶ ʪʝʧʣʦʥʦʩʽʷ ʚ ʩʠʩʪʝʤʽ. ʅʘʩʦʩʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʨʽʜʠʥʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʽ ʜʦʩʪʘʚʢʫ ʾʾ 

ʜʦ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 
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5. ɺʫʟʦʣ ʧʽʜʛʦʪʦʚʢʠ ʨʽʜʠʥʠ 

     ʎʝʡ ʙʣʦʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʝʧʣʦʥʦʩʽʷ ʘʙʦ ʚʦʜʠ, ʱʦ 

ʧʦʜʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ. 

6. ʇʽʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

     ɿʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʙôʻʤʫ ʪʝʧʣʦʥʦʩʽʷ ʪʘ 

ʚʦʜʠ. ɿʘʚʜʷʢʠ ʮʽʡ ʧʽʜʩʠʩʪʝʤʽ ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ 

ʩʧʦʞʠʚʘʥʥʽ ʪʝʧʣʘ ʘʙʦ ʛʘʨʷʯʦʾ ʚʦʜʠ. 

7. ʈʝʛʫʣʷʪʦʨ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

     ɼʦ ʩʢʣʘʜʫ ʮʴʦʛʦ ʚʫʟʣʘ ʚʭʦʜʷʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʛʫʣʷʪʦʨ ʟ ʜʘʪʯʠʢʘʤʠ ʪʘ 

ʢʣʘʧʘʥ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ʈʘʟʦʤ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʢʝʨʫʚʘʥʥʷ 

ʧʦʪʦʢʦʤ ʪʝʧʣʦʥʦʩʽʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ɯʊʇ: 

     ʉʫʯʘʩʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ ʚʠʢʦʥʫʻ ʨʷʜ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ: 

¶ ʆʙʣʽʢ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ: ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʧʽʜʨʘʭʫʥʦʢ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ ʪʘ 

ʩʧʦʞʠʪʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʢʦʥʪʨʦʣʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

¶ ɺʠʤʢʥʝʥʥʷ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ: ʇʝʨʝʜʙʘʯʝʥʦ ʤʝʭʘʥʽʟʤ 

ʚʽʜʢʣʶʯʝʥʥʷ ʫ ʨʘʟʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʘʙʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. 

¶ ɿʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʠʱʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʉʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ ʨʘʧʪʦʚʽ 

ʩʪʨʠʙʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʯʠ ʪʠʩʢʫ ʪʝʧʣʦʥʦʩʽʷ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʰʢʦʜʞʝʥʥʷʤ 

ʦʙʣʘʜʥʘʥʥʷ. 

¶ ʂʦʥʪʨʦʣʴ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʇʦʩʪʽʡʥʝ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ 

ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʪʘ ʚʠʪʨʘʪʠ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ. 
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¶ ʈʦʟʧʦʜʽʣ ʪʝʧʣʦʥʦʩʽʷ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʪʝʧʣʘ ʘʙʦ 

ʛʘʨʷʯʦʾ ʚʦʜʠ ʧʦ ʚʩʽʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. 

¶ ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʫ ʪʝʧʣʦʥʦʩʽʷ: ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʧʣʦʥʦʩʽʷ (ʥʘʧʨʠʢʣʘʜ, ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ) ʜʣʷ ʧʦʜʘʯʽ ʜʦ ʢʽʥʮʝʚʦʛʦ 

ʩʧʦʞʠʚʘʯʘ. 

     ʊʘʢʠʤ ʯʠʥʦʤ, ɯʊʇ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʠʭ 

ʪʝʧʣʦʧʦʩʪʘʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʽʥ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʪʝʧʣʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʟʥʠʞʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʥʘʚʽʪʴ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊʇ ʧʝʨʝʡʜʝʤʦ ʟʦʚʩʽʤ 

ʩʢʦʨʦ. 

5.2.2 ʆʧʠʩ ɯʊʇ 

     ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʬʽʢʘ ʥʦʨʤʘʪʠʚʥʠʤ 

ʚʠʤʦʛʘʤ ʫ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʜʽʣʶʚʘʣʴʥʠʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ. ɺʦʥʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʤʽʞ 

ʢʦʥʪʫʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

     ʇʦʜʘʯʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʛʦʜʦʟʘʣʝʞʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʭʦʜʦʚʦʛʦ 

ʢʣʘʧʘʥʘ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʝʧʣʦʥʦʩʽʷ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʙʘʣʘʥʩ ʤʽʞ ʢʦʤʬʦʨʪʦʤ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ. 

     ɼʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʪʝʧʣʦʥʦʩʽʷ ʫ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʚʦʭ ʤʝʨʝʞʝʚʠʭ ʥʘʩʦʩʽʚ ʤʦʜʝʣʽ Grundfos Magna3 40-150F, 

ʦʩʥʘʱʝʥʠʭ ʯʘʩʪʦʪʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ. ʆʜʠʥ ʥʘʩʦʩ ʧʨʘʮʶʻ ʫ ʨʦʙʦʯʦʤʫ 

ʨʝʞʠʤʽ, ʪʦʜʽ ʷʢ ʽʥʰʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʟʝʨʚʽ, ʱʦ ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʫ ʨʘʟʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʥʘʩʦʩʘ. 
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     ʉʪʘʪʠʯʥʠʡ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʰʠʨʶʚʘʣʴʥʠʭ ʙʘʢʽʚ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʻʤʥʽʩʪʶ ʧʦ 300 ʣʽʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʬʽʨʤʠ Zilmet. ʎʽ ʙʘʢʠ ʢʦʤʧʝʥʩʫʶʪʴ ʦʙôʻʤʥʽ ʟʤʽʥʠ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʝʨʝʚʠʱʝʥʥʶ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʪʠʩʢʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

     ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 

ʪʠʩʢʫ ʪʠʧʫ "ʧʽʩʣʷ ʩʝʙʝ", ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʧʽʩʣʷ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʜʦ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ. ʂʦʥʪʨʦʣʴ ʢʽʣʴʢʦʩʪʽ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʾ 

ʚʦʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʣʴʯʘʪʦʛʦ ʣʽʯʠʣʴʥʠʢʘ, ʷʢʠʡ ʬʽʢʩʫʻ ʚʠʪʨʘʪʫ 

ʚʦʜʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

     ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ, ʧʦʚ'ʷʟʘʥʠʤ ʽʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʪʠʩʢʫ 

ʧʦʥʘʜ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʫ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʚʦʭ ʟʘʧʦʙʽʞʥʠʭ ʢʣʘʧʘʥʽʚ, ʥʘʣʘʰʪʦʚʘʥʠʭ ʥʘ ʪʠʩʢ ʫ 6 ʙʘʨ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʤʦʞʣʠʚʠʭ ʧʦʰʢʦʜʞʝʥʴ. 

     ʆʙʣʽʢ ʧʦʩʪʘʚʣʝʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʘ "MULTICAL UF" , ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʪʝʧʣʦʚʦʤʫ 

ʧʫʥʢʪʽ. ʃʽʯʠʣʴʥʠʢ ʦʙʣʘʜʥʘʥʠʡ ʚʠʪʨʘʪʦʤʽʨʘʤʠ ʥʘ ʧʦʜʘʶʯʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʘ ʪʘʢʦʞ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʥʦʩʽʷ ʫ ʩʠʩʪʝʤʽ. 

     ʅʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʟʘʧʦʙʽʞʥʦʛʦ ʢʣʘʧʘʥʘ ʜʣʷ ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ ʦʧʘʣʝʥʥʷ ʚʽʜ ʥʘʜʤʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʠʩʢʫ, ʷʢʝ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

     ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʫ ʚʝʨʭʥʽʭ ʪʦʯʢʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʘʚʪʦʤʘʪʠʯʥʽ ʧʦʚʽʪʨʦʚʽʜʚʽʜʥʠʢʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ 

ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ, ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ 

ʩʠʩʪʝʤʠ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʙʦʢ. 
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     ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ. ʎʽ 

ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʣʘʜʥʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʚ ʙʫʜʽʚʣʽ. 

     ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʛʨʽʶʯʠʤ ʢʦʥʪʫʨʦʤ ʩʠʩʪʝʤʠ 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ 

Comfort110 Danfoss, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

     ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʫʨʦʤ ʦʧʘʣʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʛʦʜʦʟʘʣʝʞʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʻ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʋʧʨʘʚʣʽʥʥʷ ʮʠʤ ʢʦʥʪʫʨʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʝʨʝʟ ʢʦʥʪʨʦʣʝʨ Latherm HZR Comfort, ʢʦʥʬʽʛʫʨʘʮʽʷ 8, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

     ʋ ʤʝʨʝʞʘʭ ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʘʙʝʣʴ ʤʘʨʢʠ ɺɺɻʥʛ, ʷʢʠʡ ʤʘʻ 

ʥʝʛʦʨʶʯʫ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʫ ʽʟʦʣʷʮʽʶ, ʱʦ ʥʝ ʚʠʜʽʣʷʻ ʜʠʤʫ ʽ ʥʝ ʧʽʜʪʨʠʤʫʻ 

ʛʦʨʽʥʥʷ. ʊʘʢʠʡ ʢʘʙʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ. 

     ʇʨʦʢʣʘʜʘʥʥʷ ʤʝʨʝʞ ʫʧʨʘʚʣʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʩʠʣʦʚʠʤʠ ʤʝʨʝʞʘʤʠ 

ʫ ʤʝʪʘʣʝʚʠʭ ʣʦʪʢʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʽ ʢʦʤʧʘʢʪʥʽʩʪʴ 

ʤʦʥʪʘʞʫ. ʎʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʘʙʝʣʴʥʽ ʪʨʘʩʠ, 

ʟʙʝʨʽʛʘʶʯʠ ʝʩʪʝʪʠʢʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. 
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5.2.3 ɸʚʪʦʤʘʪʠʟʘʮʽʷ ɯʊʇ 

     ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ. ɿʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽ ʧʨʦʮʝʩʠ ʚ ɯʊʇ 

ʚʠʢʦʥʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʘʙʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʦʧʝʨʘʪʦʨʘ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊʇ: 

1. ʋʧʨʘʚʣʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʝʧʣʦʥʦʩʽʷ: 

o ʈʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

(ʧʦʛʦʜʦʟʘʣʝʞʥʝ ʫʧʨʘʚʣʽʥʥʷ). 

o ʇʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ: 

o ɿʥʠʞʝʥʥʷ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ. 

o ɿʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʚʠʪʨʘʪʽ ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ. 

3. ʄʦʥʽʪʦʨʠʥʛ ʽ ʦʙʣʽʢ ʝʥʝʨʛʽʾ: 

o ɺʝʜʝʥʥʷ ʦʙʣʽʢʫ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʪʘ ʛʘʨʷʯʦʾ ʚʦʜʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʽʚ. 

o ɿʘʧʠʩ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

4. ɹʝʟʧʝʢʘ ʽ ʟʘʭʠʩʪ ʩʠʩʪʝʤʠ: 

o ɸʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʧʨʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʧʝʨʝʚʠʱʝʥʥʷ 

ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʪʦʢʫ ʪʝʧʣʦʥʦʩʽʷ). 

o ʂʦʥʪʨʦʣʴ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʧʣʦʥʦʩʽʷ. 
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ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊʇ: 

1. ʂʦʥʪʨʦʣʝʨʠ: 

o ʂʦʥʪʨʦʣʝʨ ʦʧʘʣʝʥʥʷ ï ʟʘʙʝʟʧʝʯʫʻ ʫʧʨʘʚʣʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʪʝʧʣʦʥʦʩʽʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʛʦʜʦʟʘʣʝʞʥʦʛʦ ʛʨʘʬʽʢʘ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣʝʨʠ ʪʠʧʫ Latherm HZR Comfort ʘʙʦ ʘʥʘʣʦʛʽʯʥʽ. 

o ʂʦʥʪʨʦʣʝʨ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï ʢʝʨʫʻ ʛʨʽʶʯʠʤ ʢʦʥʪʫʨʦʤ 

ɻɺʇ, ʧʽʜʪʨʠʤʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʨʷʯʦʾ ʚʦʜʠ. ʇʨʠʢʣʘʜ: 

Comfort110 Danfoss. 

2. ʊʝʧʣʦʚʽ ʜʘʪʯʠʢʠ: 

o ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʧʦʜʘʶʯʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ. 

o ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʦʥʪʨʦʣʝʨʘʤʠ. 

3. ɺʠʪʨʘʪʦʤʽʨʠ: 

o ʂʦʥʪʨʦʣʶʶʪʴ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʛʘʨʷʯʦʾ ʚʦʜʠ, ʱʦ ʧʦʜʘʶʪʴʩʷ 

ʫ ʩʠʩʪʝʤʫ. 

o ɿʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʠʡ ʦʙʣʽʢ ʝʥʝʨʛʽʾ ʨʘʟʦʤ ʽʟ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʘʤʠ 

(MULTICAL UF ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʤʠ). 

4. ɿʘʧʽʨʥʘ ʪʘ ʨʝʛʫʣʶʚʘʣʴʥʘ ʘʨʤʘʪʫʨʘ: 

o ʊʨʠʭʦʜʦʚʽ ʢʣʘʧʘʥʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ 

ʪʝʧʣʦʥʦʩʽʷ ʫ ʩʠʩʪʝʤʘʭ ʟ ʧʦʛʦʜʦʟʘʣʝʞʥʠʤ ʛʨʘʬʽʢʦʤ. 

o ɿʘʧʦʙʽʞʥʽ ʢʣʘʧʘʥʠ ï ʟʘʭʠʱʘʶʪʴ ʩʠʩʪʝʤʫ ʚʽʜ ʧʝʨʝʚʠʱʝʥʥʷ ʪʠʩʢʫ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. 

5. ʅʘʩʦʩʠ ʟ ʯʘʩʪʦʪʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ: 

o ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ ʪʝʧʣʦʥʦʩʽʷ. ʏʘʩʪʦʪʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʦʩʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

(ʥʘʧʨʠʢʣʘʜ, Grundfos Magna3). 

6. ʇʦʚʽʪʨʦʚʽʜʚʽʜʥʠʢʠ ʪʘ ʨʦʟʰʠʨʶʚʘʣʴʥʽ ʙʘʢʠ: 
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o ɿʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ ʽʟ ʩʠʩʪʝʤʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʶ 

ʪʝʧʣʦʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʨʽʜʠʥʠ. 

7. ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ: 

o ʉʫʯʘʩʥʽ ɯʊʇ ʦʙʣʘʜʥʫʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. 

o ɺʽʜʦʙʨʘʞʘʶʪʴ ʫʩʽ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ɯʊʇ: 

1. ʇʦʛʦʜʦʟʘʣʝʞʥʝ ʫʧʨʘʚʣʽʥʥʷ: 

     ʉʠʩʪʝʤʘ ʨʝʛʫʣʶʻ ʧʦʜʘʯʫ ʪʝʧʣʦʥʦʩʽʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʢʦʤʬʦʨʪʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʽ 

ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʪʝʧʣʘ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ɻɺʇ): 

     ʂʦʥʪʨʦʣʝʨ ʨʝʛʫʣʶʻ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ ɻɺʇ, ʟʥʠʞʫʶʯʠ ʾʾ ʚ 

ʥʽʯʥʠʡ ʯʘʩ ʘʙʦ ʧʽʜ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ. 

3. ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʩʠʩʪʝʤʠ: 

     ʋʩʽ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ï ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʠʪʨʘʪʘ ʪʝʧʣʦʥʦʩʽʷ ï 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ. ʋ ʨʘʟʽ ʚʽʜʭʠʣʝʥʴ ʩʠʩʪʝʤʘ 

ʧʦʧʝʨʝʜʞʘʻ ʧʨʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʨʠʛʫʻ ʨʦʙʦʪʫ. 

4. ɿʘʭʠʩʥʽ ʬʫʥʢʮʽʾ: 

     ʇʨʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʚʠʱʝʥʥʷ ʪʠʩʢʫ ʯʠ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʣʶʯʘʻ ʧʦʜʘʯʫ ʪʝʧʣʦʥʦʩʽʷ, ʟʘʧʦʙʽʛʘʶʯʠ 

ʧʦʰʢʦʜʞʝʥʥʶ ʦʙʣʘʜʥʘʥʥʷ. 
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ʇʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊʇ: 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ɿʘʚʜʷʢʠ ʧʦʛʦʜʦʟʘʣʝʞʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʪʘ 

ʪʦʯʥʦʤʫ ʥʘʣʘʰʪʫʚʘʥʥʶ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʘ ʟʥʠʞʫʻ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʘ 

ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

¶ ɿʨʫʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ: ʄʽʥʽʤʘʣʴʥʝ ʚʪʨʫʯʘʥʥʷ ʦʧʝʨʘʪʦʨʘ, ʦʩʢʽʣʴʢʠ ʚʩʽ 

ʧʨʦʮʝʩʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ. 

¶ ɹʝʟʧʝʢʘ: ʉʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʾʭʥʴʦʤʫ ʨʦʟʚʠʪʢʫ. 

¶ ɼʠʩʪʘʥʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ: ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ. 

     ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʟʥʠʞʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʟ ʙʦʢʫ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 
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6.ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅɽ ʇʆʈɯɺʅʗʅʅʗ 

ʉʀʉʊɽʄ ʂʆʅɼʀʎɯʆʅʋɺɸʅʅʗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6.1 ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

     ʅʘ ʜʘʥʦʤʫ ʦʙ'ʻʢʪʽ ʙʫʣʦ ʟʘʧʨʦʝʢʪʦʚʘʥʦ, ʟʤʦʥʪʦʚʘʥʦ ʪʘ ʚʚʝʜʝʥʦ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʚʦʪʨʫʙʥʫ ʤʫʣʴʪʠʟʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ ʧʨʠʤʽʱʝʥʥʷ. 

ɺʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʝʾ ʙʫʣʦ ʥʘʜʘʥʦ ʚ ʨʦʟʜʽʣʽ ˉ1. ʆʜʥʘʢ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʱʝ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʚʘʨʽʘʥʪʠ. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ð ʮʝ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ, ʷʢʘ ʪʘʢʦʞ 

ʟʜʘʪʥʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʟʦʥʠ, ʧʨʦʧʦʥʫʶʯʠ ʙʽʣʴʰ ʧʨʦʩʪʠʡ ʤʦʥʪʘʞ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ð ʪʨʠʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ 

ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʦʙʽʛʨʽʚ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʦʙ'ʻʢʪʘ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʦʥ ʟ ʨʽʟʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʮʽ ʚʘʨʽʘʥʪʠ ʜʝʪʘʣʴʥʽʰʝ ʜʣʷ ʦʮʽʥʢʠ ʾʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʚʦʪʨʫʙʥʦʶ ʩʠʩʪʝʤʦʶ. 

 6.1.1 ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ ʢʘʩʝʪʥʦʛʦ ʪʠʧʫ (ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ) 

ɺʠʛʣʷʜ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʦʾ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ (ʤʘʣ.23) 
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     ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ ʢʘʩʝʪʥʦʛʦ ʪʠʧʫ ð ʮʝ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ 

ʧʨʠʤʽʱʝʥʴ, ʪʘʢʠʭ ʷʢ ʦʬʽʩʠ, ʪʦʨʛʦʚʝʣʴʥʽ ʟʘʣʠ, ʛʦʪʝʣʽ ʪʘ ʨʝʩʪʦʨʘʥʠ. ɺʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʬʘʩʘʜʽ ʘʙʦ ʜʘʭʫ ʙʫʜʽʚʣʽ, ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʘʩʝʪʥʦʛʦ ʙʣʦʢʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʪʝʣʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʙʝʨʝʛʪʠ ʧʨʦʩʪʽʨ ʽ ʩʪʚʦʨʠʪʠ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʽʥʪʝʨ'ʻʨʫ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʢʦʥʜʠʮʽʦʥʝʨʘ (ʤʘʣ.24) 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: 

     ɺʩʝ ʧʦʯʠʥʘʻʪʴʩʷ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʙʣʦʮʽ. "ʉʝʨʮʝ ʢʦʥʜʠʮʽʦʥʝʨʘ" ï ʢʦʤʧʨʝʩʦʨ, 

ʷʢʠʡ ʥʘʛʥʽʪʘʻ ʛʘʟʦʧʦʜʽʙʥʠʡ ʬʨʝʦʥ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ 

(ʢʦʥʜʝʥʩʘʪʦʨ), ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʠʩʢ (ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʬʨʝʦʥ ʧʝʨʝʭʦʜʠʪʴ ʽʟ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʚ ʨʽʜʢʠʡ ʩʪʘʥ), ʧʨʦʮʝʩ 

ʢʦʥʜʝʥʩʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ 

ʪʝʧʣʦʪʠ ʚʝʥʪʠʣʷʪʦʨ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ ʦʭʦʣʦʜʞʫʻ ʢʦʥʜʝʥʩʘʪʦʨ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨ, ʥʘʛʨʽʚʘʻʪʴʩʷ. 

     ʇʽʩʣʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʬʨʝʦʥ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ ʽ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʥʘʜʭʦʜʠʪʴ ʫ 

ʊʈɺ (ʪʝʨʤʦʨʝʛʫʣʶʶʯʠʡ ʚʝʥʪʠʣʴ). ʊʈɺ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʥʠʞʝʥʥʷ ʪʠʩʢʫ. ʇʨʠ 

ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʟʥʠʞʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʬʨʝʦʥʫ, ʪʘʢ, ʤʠ ʟʤʫʰʫʻʤʦ 

ʬʨʝʦʥ ʢʠʧʽʪʠ ʽ ʚʠʧʘʨʦʚʫʚʘʪʠʩʷ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ  
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ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ ʢʦʥʜʠʮʽʦʥʝʨʫ (ʢʦʥʜʝʥʩʘʪʦʨʽ). 

     ʇʨʠ ʚʠʧʘʨʦʚʫʚʘʥʥʽ ʬʨʝʦʥ ʧʦʛʣʠʥʘʻ ʪʝʧʣʦ ʚʽʜ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʷʢʠʤ ʚʝʥʪʠʣʷʪʦʨ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʣʦʢʫ ʦʭʦʣʦʜʞʫʻ ʢʦʥʜʝʥʩʘʪʦʨ. 

ʆʪʞʝ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ. 

     ɼʘʣʽ ʬʨʝʦʥ ʚ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ ʽ ʧʽʜ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʢʦʤʧʨʝʩʦʨʘ, ʽ ʮʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ. ɿʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ ʧʨʘʮʶʶʪʴ ʚʩʽ 

ʢʦʥʜʠʮʽʦʥʝʨʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ, ʧʦʪʫʞʥʦʩʪʽ, ʤʦʜʝʣʽ ʘʙʦ ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʘ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ 

     ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʚʦʪʨʫʙʥʦʾ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʪʘ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʦʾ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ ʚʘʞʣʠʚʦ 

ʧʦʨʽʚʥʷʪʠ ʾʭ ʟʘ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʚʘʨʪʽʩʪʴ 

ʤʦʥʪʘʞʫ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʫ ʥʘʣʘʰʪʫʚʘʥʥʷʭ, ʘ ʪʘʢʦʞ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. 

1. ɺʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ɺʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʚʦʪʨʫʙʥʦʾ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʯʝʨʝʟ ʩʢʣʘʜʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʨʦʢʣʘʜʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʽ ʧʽʜʢʣʶʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ ʜʦ ʻʜʠʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ. ʆʩʦʙʣʠʚʦ ʚʠʪʨʘʪʥʠʤ 

ʻ ʤʦʥʪʘʞ ʫ ʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʯʠʩʣʝʥʥʠʤʠ ʟʦʥʘʤʠ. 

¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ʄʦʥʪʘʞ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʦʾ ʩʧʣʽʪ-

ʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʝʰʝʚʰʠʡ ʽ ʧʨʦʩʪʽʰʠʡ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʠʩʪʝʤʠ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʟʥʠʞʫʻ ʚʘʨʪʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ 

ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʧʨʦʩʪʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ. 
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2.  ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ɿʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʧʨʠʤʽʱʝʥʥʷ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʝʬʝʢʪʠʚʥʫ 

ʨʦʙʦʪʫ ʟʘʚʜʷʢʠ ʨʝʛʫʣʶʚʘʥʥʶ ʚʠʪʨʘʪ ʭʦʣʦʜʦʘʛʝʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʽʣʴʢʦʤʘ ʦʢʨʝʤʠʤʠ 

ʢʦʥʜʠʮʽʦʥʝʨʘʤʠ. 

¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʥʠʞʯʘ, 

ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʽʣʴʢʘ ʩʠʩʪʝʤ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʨʽʟʥʠʭ ʟʦʥ. ʆʜʥʘʢ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ ʟ ʽʥʚʝʨʪʦʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʜʘʪʥʽ 

ʝʢʦʥʦʤʠʪʠ ʝʥʝʨʛʽʶ ʟʘʚʜʷʢʠ ʧʣʘʚʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʧʦʪʫʞʥʦʩʪʽ. 

3. ɻʥʫʯʢʽʩʪʴ ʽ ʢʦʥʪʨʦʣʴ ʟʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ɼʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ, ʱʦ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʟʽ ʩʢʣʘʜʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʢʣʽʤʘʪʫ ʫ 

ʢʦʞʥʽʡ ʟʦʥʽ, ʱʦ ʟʨʫʯʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ʦʬʽʩʽʚ ʯʠ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʠʤʽʱʝʥʴ. 

¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ɿʘʟʚʠʯʘʡ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʚʥʫʪʨʽʰʥʽʡ ʙʣʦʢ 

ʨʝʛʫʣʶʻʪʴʩʷ ʦʢʨʝʤʦ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʧʦʪʨʽʙʥʝ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʦʭ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ. 

4. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ʍʦʯʘ ʧʦʯʘʪʢʦʚʽ ʽʥʚʝʩʪʠʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʠʤʠ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʠʞʯʠʤʠ ʟʘʚʜʷʢʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʢʦʥʪʨʦʣʶ 

ʪʘ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. ʆʜʥʘʢ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʽʰʝ ʽ ʜʦʨʦʞʯʝ. 
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¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʱʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ʙʣʦʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ. ʆʜʥʘʢ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʧʨʦʩʪʽʰʽ ʫ ʜʦʛʣʷʜʽ, ʘ 

ʟʘʤʽʥʘ ʯʠ ʨʝʤʦʥʪ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʦʙʭʦʜʠʪʴʩʷ ʜʝʰʝʚʰʝ. 

5. ʇʨʦʩʪʦʪʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ʉʢʣʘʜʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʫʩʢʣʘʜʥʶʻ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʠʭʽʜ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʙʣʦʢʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʨʦʙʦʪʫ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. ʉʝʨʚʽʩʥʽ ʨʦʙʦʪʠ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. 

¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ʇʨʦʩʪʽʰʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʦʩʢʽʣʴʢʠ 

ʢʦʞʝʥ ʙʣʦʢ ʧʨʘʮʶʻ ʘʚʪʦʥʦʤʥʦ, ʽ ʚʠʭʽʜ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʙʣʦʢʫ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʽʥʰʽ. ʎʝ ʧʦʣʝʛʰʫʻ ʜʦʩʪʫʧ ʜʦ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʤʝʥʰʫʶʯʠ 

ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

6. ɿʘʩʪʦʩʫʚʘʥʥʷ 

¶ ɼʚʦʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ: ʅʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʝʣʠʢʠʭ ʦʬʽʩʽʚ, ʪʦʨʛʦʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ ʪʘ ʧʨʠʤʽʱʝʥʴ ʟʽ ʩʢʣʘʜʥʦʶ 

ʧʣʘʥʫʚʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʜʝ ʧʦʪʨʽʙʝʥ ʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʢʣʽʤʘʪʫ ʚ 

ʢʽʣʴʢʦʭ ʟʦʥʘʭ. 

¶ ʅʘʧʽʚʧʨʦʤʠʩʣʦʚʘ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ: ɹʽʣʴʰ ʜʦʮʽʣʴʥʘ ʜʣʷ ʦʙ'ʻʢʪʽʚ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʪʘʢʠʭ ʷʢ ʤʘʛʘʟʠʥʠ, ʥʝʚʝʣʠʢʽ ʦʬʽʩʠ ʘʙʦ ʞʠʪʣʦʚʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʟʦʥʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤ. 

     ɿʫʧʠʥʠʤʦʩʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ ʥʘ 2-ʦʤʫ ʧʫʥʢʪʽ, ʘ ʩʘʤʝ ʨʦʟʛʣʷʥʝʤʦ ʢʣʘʩʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʾʭ 4 ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʘ EER, COP, SEER ʪʘ SCOP: 
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ʂʣʘʩʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʦʥʩʪʽ (ʤʘʣ.25) 

EER ï ʮʝ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʭʦʣʦʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (Qʭ) ʜʦ ʩʧʦʞʠʚʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ (Nʧʦʪʨ). ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ: 

EER = Qʭ/Nʧʦʪʨ. 

 

COP ï ʮʝ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʦʙʽʛʨʽʚ. ɺʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʪʝʧʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (Qʪ) ʜʦ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ 

ʦʙʽʛʨʽʚʫ (Nʧʦʪʨ). ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ: 

COP = Qʪ / Nʧʦʪʨ. 

 

     ɿʘʟʚʠʯʘʡ ʧʦʢʘʟʥʠʢ COP  ʟʘʚʞʜʠ ʚʠʱʝ ʥʽʞ ʧʦʢʘʟʥʠʢ EER, ʮʝ ʟʘʩʣʫʛʘ 

ʢʦʤʧʨʝʩʦʨʘ ʪʦʤʫ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʽʥ ʥʘʛʨʽʚʘʻʪʴʩʷ ʪʘ ʚʽʜʜʘʻ ʬʨʝʦʥʫ 

ʜʦʜʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ. ʏʝʨʝʟ ɦ ʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ, ʥʽʞ 

ʭʦʣʦʜʥʦʛʦ. 

     ɼʣʷ ʚʠʤʽʨʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʝʚʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ: +35Áʉ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʽ +7Áʉ ʜʣʷ ʦʙʽʛʨʽʚʫ. ʇʨʦʮʝʩ ʚʠʤʽʨʫ 

ʚʠʢʦʥʫʚʘʚʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

 

ɸʣʝ ʮ̫  ʜʽʷ ʚʠʷʚʠʣʘ ʢʽʣʴʢʘ ʥʝʜʦʣʽʢʽʚ: 

¶ ʪʝʤʧʝʨʘʪʫʨʥʽ ʪʦʯʢʠ ʥʝ ʚʽʜʦʙʨʘʟʠʣʠ ʬʘʢʪʠʯʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ 

ʩʠʩʪʝʤ ʚ ɭʚʨʦʧʽ; 
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¶ ʧʦʟʠʪʠʚʥʽ ʩʪʦʨʦʥʠ ʦʙʣʘʜʥʘʥʥʷ ʟ ʽʥʚʝʨʪʦʨʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʟʘʣʠʰʘʣʠʩʷ 

ʥʝʧʦʤʽʯʝʥʠʤʠ. ɸ ʪʦʤʫ ʧʦʢʫʧʮʽ ʟʘʣʠʰʘʣʠʩʷ ʥʝ ʦʙʽʟʥʘʥʠʤʠ, ʱʦ ʩʠʩʪʝʤʠ 

ʟ ʽʥʚʝʨʪʦʨʥʠʤ ʧʨʠʚʦʜʦʤ ʢʦʤʧʨʝʩʦʨʘ ʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ. 

     ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʧʦʢʘʟʥʠʢʽʚ EER/COP ʙʫʣʠ ʜʦʜʘʥʽ ʥʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʩʝʟʦʥʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ SEER ʽ SCOP. ʎʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʧʦʢʘʟʫʶʪʴ ʨʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʽ ʚʠʨʦʙʣʝʥʫ ʟʘ ʨʽʢ ʢʽʣʴʢʽʩʪʴ ʭʦʣʦʜʫ ʪʘ 

ʪʝʧʣʘ: 

SEER ï ʩʝʟʦʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʨʝʞʠʤʽ 

ʦʭʦʣʦʜʞʝʥʥʷ. 

SCOP ï ʩʝʟʦʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʨʝʞʠʤʽ ʥʘʛʨʽʚʫ. 

ʊʝʧʝʨ ʟʨʦʙʠʤʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʙʦʭ ʥʘʰʠʭ ʩʠʩʪʝʤ: 

VRF 

EER COP SEER SCOP ˾ͦ͋ͦ;͙͚ ͒͊ͨ͊ͦͤ͘͜  

3,57 4,55 7,42 4,3 [-30~+52] 

3 3,6 7,53 4,35 [-30~+52] 

2,65 3,52 7,13 4,53 [-30~+52] 

3,07 3,89 7,36 4,39    

ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 2-ʪʨʫʙʥʦʾ VRF ʩʠʩʪʝʤʠ (ʪʘʙʣ.5) 

 

ʅʘʧʽʚʧʨʦʤ 

EER COP SEER SCOP ˾ͦ͋ͦ;͙͚ ͒͊ͨ͊ͦͤ͘͜  

3,91 4 4,1 4,3 [-18~+48] 

3,51 3,58 6,58 4,35 [-18~+48] 

3,71 3,79 5,21 4,32    

ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʦʾ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ (ʪʘʙʣ.6) 

 

˴͜͡πͫͭΈ

1

1

1

3,39/2,75

5,17/5,00

8,45/6,96

ARUN040LSS0

ARUN060LSS0

ARUN080LSS0

12,1/12,5

15,5/18,0

22,4/24,5

˸͍͊ͪͯ͊ͤͤ͟Ύ ͔ͣͦ͒͜͡
˽͙͍ͪͦ͒ͯͭͤͫͭ͟͜Έ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜

˿͙͍ͨͦ͗͊ͤͤΎ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜

˴͜͡πͫͭΈ

17

4

UU09WR 2,5/3,2 0,63/0,75

UU12WR 3,5/4,0 0,97/1,12

˸͍͊ͪͯ͊ͤͤ͟Ύ ͔ͣͦ͒͜͡
˽͙͍ͪͦ͒ͯͭͤͫͭ͟͜Έ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜

˿͙͍ͨͦ͗͊ͤͤΎ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜
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ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 2-ʪʨʫʙ VRF ʪʘ ʥʘʧʽʚʧʨʦʤ 

(ʜʽʘʛ.1) 

 

6.1.2 ʊʨʠʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ (ʧʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ) 

 

 

 

 

 

 

 

 

 

 

ɺʠʛʣʷʜ 3-ʪʨʫʙʥʦʾ VRF ʩʠʩʪʝʤʠ (ʤʘʣ.26) 

 

     ʊʨʠʪʨʫʙʥʘ ʤʫʣʴʪʠʟʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ð ʮʝ ʩʫʯʘʩʥʘ 

ʩʠʩʪʝʤʘ ʦʙʽʛʨʽʚʫ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʨʽʟʥʠʭ 

ʨʝʞʠʤʘʭ ʜʣʷ ʨʽʟʥʠʭ ʟʦʥ ʯʠ ʧʨʠʤʽʱʝʥʴ. ʆʩʥʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ 
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ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʦʙʽʛʨʽʚʘʪʠ ʦʜʥʽ ʧʨʠʤʽʱʝʥʥʷ ʽ ʦʭʦʣʦʜʞʫʚʘʪʠ 

ʽʥʰʽ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʫʤʦʚʘʭ, ʜʝ ʧʦʪʨʽʙʥʝ ʨʽʟʥʝ ʢʣʽʤʘʪʠʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʦʬʽʩʥʽ ʙʫʜʽʚʣʽ ʯʠ ʚʝʣʠʢʽ ʙʫʜʠʥʢʠ). 

 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: 

1. ʊʨʠ ʢʦʥʪʫʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ: 

o ɻʘʟʦʚʘ ʬʘʟʘ ʭʦʣʦʜʦʘʛʝʥʪʫ ð ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʥʘʛʨʽʪʦʛʦ ʭʦʣʦʜʦʘʛʝʥʪʫ (ʥʘʛʨʽʚʘʻ ʧʨʠʤʽʱʝʥʥʷ). 

o ʈʽʜʢʘ ʬʘʟʘ ʭʦʣʦʜʦʘʛʝʥʪʫ ð ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʠʤʽʱʝʥʴ, ʜʦʩʪʘʚʣʷʶʯʠ ʦʭʦʣʦʜʞʝʥʠʡ ʭʦʣʦʜʦʘʛʝʥʪ ʜʦ ʙʣʦʢʽʚ. 

o ʃʽʥʽʷ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ð ʟ'ʻʜʥʫʻ ʟʦʚʥʽʰʥʽʡ ʙʣʦʢ ʽʟ 

ʚʥʫʪʨʽʰʥʽʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʝʧʣʫ ʟ ʦʭʦʣʦʜʞʫʚʘʥʠʭ 

ʧʨʠʤʽʱʝʥʴ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʟʦʥ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʘʛʨʽʚʘʥʥʷ. 

 

2. ʈʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ: 

o ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ 

ʧʨʠʤʽʱʝʥʴ, ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʽʥʰʠʭ ʟʦʥ. ʎʝ ʟʥʠʞʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, 

ʦʩʢʽʣʴʢʠ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʭʦʣʦʜʦʘʛʝʥʪ ʧʨʘʮʶʻ ʽ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʽ ʥʘ ʦʙʽʛʨʽʚ. 

 

3. ʄʫʣʴʪʠʟʦʥʘʣʴʥʽʩʪʴ: 

o ʂʦʞʝʥ ʚʥʫʪʨʽʰʥʽʡ ʙʣʦʢ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ʂʝʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʮʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʢʦʞʥʽʡ ʟʦʥʽ ʥʝʟʘʣʝʞʥʦ. 

 

4. ɿʦʚʥʽʰʥʽʡ ʽ ʚʥʫʪʨʽʰʥʽ ʙʣʦʢʠ: 

o ɿʦʚʥʽʰʥʽʡ ʙʣʦʢ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʤʧʨʝʩʽʶ ʽ ʮʠʨʢʫʣʷʮʽʶ 

ʭʦʣʦʜʦʘʛʝʥʪʫ, ʪʦʜʽ ʷʢ ʚʥʫʪʨʽʰʥʽ ʙʣʦʢʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʡʦʛʦ ʤʽʞ 

ʟʦʥʘʤʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʧʦʪʨʽʙʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. 
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     ɹʣʦʢʠ ʨʝʢʫʧʝʨʘʮʽʾ ʚ ʪʨʠʪʨʫʙʥʽʡ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʢʣʶʯʦʚʫ ʬʫʥʢʮʽʶ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʪʝʧʣʘ ʤʽʞ 

ʟʦʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʫ ʯʘʩʪʠʥʫ ʩʠʩʪʝʤʠ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ, 

ʘ ʽʥʰʫ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ ʻ ʦʩʦʙʣʠʚʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦ, 

ʷʢʝ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʦʜʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʥʝ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʜʘʨʝʤʥʦ, ʘ ʧʝʨʝʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʽʥʰʫ ʟʦʥʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʘʛʨʽʚʘʥʥʷ. 

 

 

 

 

 

 

 

ɹʣʦʢ ʨʝʢʫʧʝʨʘʮʽʾ (ʤʘʣ.27) 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʙʣʦʢʽʚ ʨʝʢʫʧʝʨʘʮʽʾ 

1. ʇʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʪʝʧʣʘ: 

o ʋ ʪʨʠʪʨʫʙʥʽʡ ʩʠʩʪʝʤʽ ʻ ʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʠ: ʦʜʠʥ ʜʣʷ ʛʘʨʷʯʦʛʦ, 

ʦʜʠʥ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʭʦʣʦʜʦʘʛʝʥʪʫ ʪʘ ʦʜʠʥ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ 

ʪʝʧʣʦʥʦʩʽʷ. ɹʣʦʢ ʨʝʢʫʧʝʨʘʮʽʾ ʧʝʨʝʥʘʧʨʘʚʣʷʻ ʥʘʜʣʠʰʦʢ ʪʝʧʣʘ ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʜʦ ʙʣʦʢʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʦʙʽʛʨʽʚ. 

2. ʇʦʜʽʣ ʭʦʣʦʜʦʘʛʝʥʪʫ: 

o ɹʣʦʢʠ ʨʝʢʫʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʧʦʜʽʣ ʧʦʪʦʢʫ ʭʦʣʦʜʦʘʛʝʥʪʫ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʠʨʢʫʣʷʮʽʶ ʤʽʞ ʟʦʚʥʽʰʥʽʤ ʙʣʦʢʦʤ ʪʘ ʚʥʫʪʨʽʰʥʽʤʠ 

ʙʣʦʢʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʧʦʩʪʘʯʘʪʠ ʭʦʣʦʜʦʘʛʝʥʪ ʧʦʪʨʽʙʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʫ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

3. ʂʣʘʧʘʥʠ ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʞʠʤʽʚ: 

o ɹʣʦʢ ʨʝʢʫʧʝʨʘʮʽʾ ʦʩʥʘʱʝʥʠʡ ʩʠʩʪʝʤʦʶ ʢʣʘʧʘʥʽʚ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʝʛʫʣʶʻ ʧʦʪʽʢ ʭʦʣʦʜʦʘʛʝʥʪʫ ʪʘ ʧʝʨʝʥʘʧʨʘʚʣʷʻ ʡʦʛʦ ʚ ʧʦʪʨʽʙʥʠʡ 
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ʪʨʫʙʦʧʨʦʚʽʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʛʥʫʯʢʦ ʨʝʘʛʫʻ ʥʘ ʧʦʪʨʝʙʠ 

ʢʦʞʥʦʾ ʟʦʥʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʟʘʜʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. 

4. ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ: 

o ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʽʚ ʨʝʢʫʧʝʨʘʮʽʾ ʪʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ, ʦʩʢʽʣʴʢʠ ʦʜʥʝ ʧʨʠʤʽʱʝʥʥʷ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ, ʱʦ ʥʘʛʨʽʚʘʻ ʽʥʰʝ ʧʨʠʤʽʱʝʥʥʷ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʦʬʽʩʥʠʭ ʙʫʜʽʚʝʣʴ, ʜʝ ʨʽʟʥʽ ʧʨʠʤʽʱʝʥʥʷ 

ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʨʽʟʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʽʚ ʨʝʢʫʧʝʨʘʮʽʾ 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʤʽʥʽʤʽʟʫʶʪʴʩʷ ʚʪʨʘʪʠ ʪʝʧʣʘ. 

¶ ʂʦʤʬʦʨʪ ʽ ʛʥʫʯʢʽʩʪʴ: ʤʦʞʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʽʟʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. 

¶ ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʟʥʠʞʫʻ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

     ɹʣʦʢʠ ʨʝʢʫʧʝʨʘʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʪʨʠʪʨʫʙʥʠʭ ʩʠʩʪʝʤʘʭ, ʨʦʙʣʷʯʠ 

ʾʭ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʢʦʤʬʦʨʪʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ 

ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʟʦʥʘʤʠ. 

     ɻʽʜʨʦʢʽʪ ʫ ʪʨʠʪʨʫʙʥʽʡ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ 

ʢʦʥʜʠʮʽʦʥʝʨ ʟ ʩʠʩʪʝʤʘʤʠ ʚʦʜʷʥʦʛʦ ʦʙʽʛʨʽʚʫ ʯʠ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʨʦʟʰʠʨʶʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. ʎʝ ʟʨʫʯʥʝ ʨʽʰʝʥʥʷ ʜʣʷ 

ʦʙôʻʢʪʽʚ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʘʣʝ ʡ ʧʽʜʽʛʨʽʚ ʯʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʜʣʷ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʯʠ ʧʽʜʣʦʛʦʚʦʛʦ ʦʙʽʛʨʽʚʫ.                        ɻʽʜʨʦʢʽʪ (ʤʘʣ.28) 
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ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʛʽʜʨʦʢʽʪʘ 

     ɻʽʜʨʦʢʽʪ ʻ ʩʧʝʮʽʘʣʴʥʠʤ ʤʦʜʫʣʝʤ, ʷʢʠʡ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʪʨʠʪʨʫʙʥʦʾ 

ʩʠʩʪʝʤʠ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʛʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʝʧʣʦ ʘʙʦ ʭʦʣʦʜ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʦʚʥʽʰʥʽʤ ʙʣʦʢʦʤ, ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ. ɻʽʜʨʦʢʽʪ ʤʘʻ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ 

ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʤʽʞ ʭʦʣʦʜʦʘʛʝʥʪʦʤ ʽ ʚʦʜʦʶ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʙʦʪʠ ʛʽʜʨʦʢʽʪʘ ʚ ʩʠʩʪʝʤʽ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ: 

1. ɿʘʙʽʨ ʪʝʧʣʘ ʘʙʦ ʭʦʣʦʜʫ: 

o ɻʽʜʨʦʢʽʪ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ ʩʠʩʪʝʤʠ, 

ʟʘʙʠʨʘʶʯʠ ʯʘʩʪʠʥʫ ʪʝʧʣʘ (ʘʙʦ ʭʦʣʦʜʫ) ʟ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʘʙʦ ʦʙʽʛʨʽʚʫ. 

2. ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʘ ʚ ʚʦʜʫ: 

o ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʚ ʛʽʜʨʦʢʽʪʽ ʧʝʨʝʜʘʻ ʪʝʧʣʦ ʘʙʦ ʭʦʣʦʜ ʚʽʜ 

ʭʦʣʦʜʦʘʛʝʥʪʫ ʜʦ ʚʦʜʠ, ʷʢʘ ʮʠʨʢʫʣʶʻ ʫ ʩʠʩʪʝʤʽ. 

3. ʈʦʟʧʦʜʽʣ ʧʽʜʽʛʨʽʪʦʾ ʯʠ ʦʭʦʣʦʜʞʝʥʦʾ ʚʦʜʠ: 

o ʇʽʩʣʷ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ ʚʦʜʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ 

ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʧʽʜʽʛʨʽʚ ʧʽʜʣʦʛʠ, ʨʘʜʽʘʪʦʨʠ ʦʧʘʣʝʥʥʷ, ʛʘʨʷʯʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʘʙʦ ʞ ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʢʽʪʘ ʚ ʪʨʠʪʨʫʙʥʽʡ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʛʦ ʪʝʧʣʘ ʘʙʦ ʭʦʣʦʜʫ ʜʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʟʥʠʞʫʻ ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣʘʭ ʝʥʝʨʛʽʾ. 

¶ ɿʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ: ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʮʽʾ ʛʽʜʨʦʢʽʪʘ 

ʚʜʘʻʪʴʩʷ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

¶ ʈʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ: ʛʽʜʨʦʢʽʪ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʛʨʽʚ ʚʦʜʠ ʥʘʚʽʪʴ ʫ ʨʝʞʠʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ, ʱʦ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ 

ʱʝ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʶ. 

     

ɸʪʝʩʪʘʮʽʡʥʘ ʚʠʧʫʩʢʥʘ ʨʦʙʦʪʘ 

ɸʨʢ 

     
94 

ɿʤʥ. ʃʠʩʪ ˉ ʜʦʢʫʤ ʇʽʜʧʠʩ ɼʘʪʘ 

 



 

¶ ɿʨʫʯʥʝ ʢʝʨʫʚʘʥʥʷ: ʩʠʩʪʝʤʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʫ ʤʝʨʝʞʫ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʠ. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʢʽʪʘ 

ɻʽʜʨʦʢʽʪ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʡ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: 

¶ ʇʽʜʪʨʠʤʢʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʙʫʜʽʚʣʷʭ. 

¶ ʉʠʩʪʝʤʠ ʪʝʧʣʠʭ ʧʽʜʣʦʛ ʘʙʦ ʨʘʜʽʘʪʦʨʥʦʛʦ ʦʙʽʛʨʽʚʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʦʜʫ ʷʢ ʪʝʧʣʦʥʦʩʽʡ. 

¶ ʆʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʨʝʙ ʘʙʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʜʝʷʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʢʽʪʘ ʚ ʪʨʠʪʨʫʙʥʽʡ ʤʫʣʴʪʠʟʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʱʦ 

ʨʦʙʠʪʴ ʾʾ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ. 

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʢʽʪʽʚ (ʤʘʣ.29) 
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ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ 

     ʇʨʠ ʚʠʙʦʨʽ ʤʽʞ ʜʚʦʪʨʫʙʥʦʶ ʪʘ ʪʨʠʪʨʫʙʥʦʶ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʦʩʢʽʣʴʢʠ 

ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʨʦʟʛʣʷʜʘʻ ʾʭʥʶ ʢʦʥʩʪʨʫʢʮʽʶ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʚʘʨʪʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

1. ʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ 

¶ ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʚʘ ʪʨʫʙʦʧʨʦʚʦʜʠ ð ʜʣʷ ʧʦʜʘʯʽ ʽ 

ʟʚʦʨʦʪʥʦʛʦ ʧʦʪʦʢʫ ʭʦʣʦʜʦʘʛʝʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʧʨʘʮʶʚʘʪʠ ʘʙʦ ʚ 

ʨʝʞʠʤʽ ʦʙʽʛʨʽʚʫ, ʘʙʦ ʚ ʨʝʞʠʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʚʩʽʭ ʟʦʥ. 

¶ ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʠ: ʜʣʷ ʛʘʨʷʯʦʾ, ʭʦʣʦʜʥʦʾ ʬʘʟʠ 

ʭʦʣʦʜʦʘʛʝʥʪʫ ʪʘ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ 

ʦʙʽʛʨʽʚʘʪʠ ʦʜʥʽ ʟʦʥʠ ʽ ʦʭʦʣʦʜʞʫʚʘʪʠ ʽʥʰʽ, ʱʦ ʻ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ 

ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

2. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

VRF 2-ʊʨʫʙ 

˸͍͊ͪͯ͊ͤͤ͟Ύ ͔ͣͦ͒͜͡ ˴͜͡-ͫͭΈ 
˽͙͍ͪͦ͒ͯͭͤͫͭ͟͜Έ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜ 
˿͙͍ͨͦ͗͊ͤͤΎ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜ 

ARUN040LSS0 1 12,1/12,5 3,39/2,75 

ARUN060LSS0 1 15,5/18,0 5,17/5,00 

ARUN080LSS0 1 22,4/24,5 8,45/6,96 

 

 

ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 2-ʪʨʫʙʥʦʾ VRF ʩʠʩʪʝʤʠ (ʪʘʙʣ.7) 

 

 

EER COP SEER SCOP ˾ͦ͋ͦ;͙͚ ͒͊ͨ͊ͦͤ͘͜  

3,57 4,55 7,42 4,3 [-30~+52] 

3 3,6 7,53 4,35 [-30~+52] 

2,65 3,52 7,13 4,53 [-30~+52] 

3,07 3,89 7,36 4,39    
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VRF 3-ʊʨʫʙ 

˸͍͊ͪͯ͊ͤͤ͟Ύ ͔ͣͦ͒͜͡ ˴͜͡-ͫͭΈ 
˽͙͍ͪͦ͒ͯͭͤͫͭ͟͜Έ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜ 
˿͙͍ͨͦ͗͊ͤͤΎ  

ͦͻ͔ͦͦ͒͗ͤͤ͡Ύκ͎͍ͦ͋ͪ͜͜ 

ARUN040LSS0 1 12,1/12,5 3,01/3,32 

ARUN060LSS0 1 15,5/18,0 4,83/4,69 

ARUN080LSS0 1 22,4/24,5 7,91/6,41 

 

 

ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 3-ʪʨʫʙʥʦʾ VRF ʩʠʩʪʝʤʠ (ʪʘʙʣ.8) 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 2-ʪʨʫʙ ʪʘ 3-ʪʨʫʙ VRF (ʜʽʘʛ.2) 

¶ ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʤʝʥʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʘ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʻ ʨʽʟʥʽ 

ʧʦʪʨʝʙʠ ʚ ʥʘʛʨʽʚʘʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ ʚ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɼʣʷ ʚʩʴʦʛʦ 

ʦʙ'ʻʢʪʘ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʻ ʣʠʰʝ ʦʜʠʥ ʨʝʞʠʤ, ʪʦʤʫ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ 

ʟʤʽʥʠʪʠ ʨʝʞʠʤ, ʩʠʩʪʝʤʫ ʩʣʽʜ ʧʝʨʝʥʘʣʘʰʪʦʚʫʚʘʪʠ. 

¶ ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʩʫʪʪʻʚʦ ʚʠʱʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ 

ʟʜʘʪʥʘ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦ ʤʽʞ ʟʦʥʘʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ ʜʦʟʚʦʣʷʻ ʟʥʠʞʫʚʘʪʠ 

EER COP SEER SCOP ˾ͦ͋ͦ;͙͚ ͒͊ͨ͊ͦͤ͘͜  

3,91 5 8,11 4,6 [-30~+52] 

3,4 4,1 8,25 4,65 [-30~+52] 

3 4,01 8,05 4,81 [-30~+52] 

3,43 4,37 8,13 4,68    
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ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ: ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʜʥʽʡ ʟʦʥʽ, ʧʝʨʝʜʘʻʪʴʩʷ ʚ 

ʽʥʰʫ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. 

3. ɺʘʨʪʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

¶ ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʧʨʦʩʪʽʰʘ ʚ ʫʩʪʘʥʦʚʮʽ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʤʝʥʰʝ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʟʥʠʞʫʻ ʾʾ ʧʦʯʘʪʢʦʚʫ ʚʘʨʪʽʩʪʴ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʨʘʱʠʤ 

ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʦʙôʻʢʪʽʚ, ʜʝ ʥʝ ʧʦʪʨʽʙʝʥ ʦʜʥʦʯʘʩʥʠʡ ʦʙʽʛʨʽʚ ʽ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢ-ʦʪ ʥʝʚʝʣʠʢʽ ʦʬʽʩʠ ʘʙʦ ʞʠʪʣʦʚʽ ʧʨʠʤʽʱʝʥʥʷ. 

¶ ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʫʙ ʽ ʜʦʜʘʪʢʦʚʠʭ 

ʙʣʦʢʽʚ ʨʝʢʫʧʝʨʘʮʽʾ, ʱʦ ʟʙʽʣʴʰʫʻ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʘʢ ʚʦʥʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽʰʘ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʙʫʜʽʚʣʷʭ ʟ 

ʧʦʩʪʽʡʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ. 

4. ɻʥʫʯʢʽʩʪʴ ʽ ʢʦʤʬʦʨʪ 

¶ ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʦʙʽʛʨʽʚ ʘʙʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʩʴʦʛʦ 

ʙʫʜʠʥʢʫ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʯʘʩʫ, ʱʦ ʻ ʤʝʥʰ ʛʥʫʯʢʠʤ ʽ ʦʙʤʝʞʫʻ ʢʦʤʬʦʨʪ ʫ 

ʙʫʜʽʚʣʷʭ, ʜʝ ʻ ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʪʨʝʙʠ. 

¶ ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʛʥʫʯʢʽʩʪʴ ʽ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʞʥʽʡ ʟʦʥʽ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʦʶ ʜʣʷ 

ʚʝʣʠʢʠʭ ʦʬʽʩʽʚ, ʪʦʨʛʦʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ ʪʘ ʽʥʰʠʭ ʙʫʜʽʚʝʣʴ, ʜʝ ʧʦʪʨʽʙʝʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʴ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ. 

5. ɺʘʨʪʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 

¶ ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʤʝʥʰʠʭ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʘʚʜʷʢʠ ʧʨʦʩʪʽʰʽʡ ʢʦʥʩʪʨʫʢʮʽʾ. ʆʜʥʘʢ, ʷʢʱʦ ʯʘʩʪʦ ʟʤʽʥʶʶʪʴʩʷ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʥʦʰʫʚʘʪʠʩʷ ʰʚʠʜʰʝ. 

¶ ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʚʠʱʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ  

           ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʘʣʝ ʟʥʘʯʥʦ ʟʘʦʱʘʜʞʫʻ 
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¶ ʝʥʝʨʛʽʶ ʫ ʚʠʧʘʜʢʘʭ ʧʦʩʪʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʫ ʨʝʢʫʧʝʨʘʮʽʾ. ʎʝ 

ʟʥʠʞʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʟ 

ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʝʞʠʤʘʤʠ. 

6. ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

¶ ɼʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʦʙôʻʢʪʽʚ ʘʙʦ ʙʫʜʽʚʝʣʴ, ʜʝ ʥʝ ʧʦʪʨʽʙʥʦ ʯʘʩʪʦ 

ʤʽʥʷʪʠ ʨʝʞʠʤ ʦʙʽʛʨʽʚʫ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʜʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦʶ ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʰʦʾ ʚʘʨʪʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʧʨʦʩʪʽʰʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

¶ ɼʣʷ ʚʝʣʠʢʠʭ ʦʙôʻʢʪʽʚ ʟ ʨʽʟʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ (ʥʘʧʨʠʢʣʘʜ, 

ʦʬʽʩʥʽ ʮʝʥʪʨʠ, ʛʦʪʝʣʽ), ʜʝ ʧʦʪʨʽʙʥʦ ʦʜʥʦʯʘʩʥʦ ʦʙʽʛʨʽʚʘʪʠ ʪʘ 

ʦʭʦʣʦʜʞʫʚʘʪʠ ʨʽʟʥʽ ʟʦʥʠ, ʪʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʚʠʧʨʘʚʜʘʻ ʩʝʙʝ ʯʝʨʝʟ 

ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʪʘ ʧʽʜʚʠʱʝʥʠʡ ʢʦʤʬʦʨʪ. 

     ɺʠʩʥʦʚʦʢ: ɼʚʦʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʻ ʚʠʛʽʜʥʦʶ ʜʣʷ ʤʝʥʰ ʩʢʣʘʜʥʠʭ ʧʦʪʨʝʙ ʽ 

ʦʙôʻʢʪʽʚ ʟ ʦʜʥʦʨʽʜʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʝʰʝʚʰʘ ʫ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʽ ʧʨʦʩʪʽʰʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʊʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʝʣʠʢʠʭ ʙʫʜʽʚʝʣʴ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʝʞʠʤʘʤʠ, ʜʝ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʚʘʞʣʠʚʽʰʽ ʟʘ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ ʪʘ ʢʦʤʬʦʨʪ, ʪʨʠʪʨʫʙʥʘ ʩʠʩʪʝʤʘ ʯʘʩʪʦ ʻ 

ʙʽʣʴʰ ʚʠʛʽʜʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʠʭ ʦʙ'ʻʢʪʽʚ. 
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7.ʊɽʍʅʆʃʆɻɯɰ ʄʆʅʊɸɾʋ 

ʄʋʃʔʊʀɿʆʅɸʃʔʅʀʂ ʉʀʉʊɽʄ 

ʂʆʅɼʀʎɯʆʅʋɺɸʅʅʗ 

 

 

 

 

 

 

 

 

 

 

 



 

7.ʊʝʭʥʦʣʦʛʽʾ ʤʦʥʪʘʞʫ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

7.1 ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʤʦʥʪʘʞʫ ʤʫʣʴʪʠʟʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʄʫʣʴʪʠʟʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ï ʮʝ ʩʫʯʘʩʥʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ 

ʤʦʞʣʠʚʽʩʪʶ ʥʝʟʘʣʝʞʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʚʝʣʠʢʠʭ ʦʙôʻʢʪʘʭ, ʪʘʢʠʭ ʷʢ ʦʬʽʩʥʽ ʙʫʜʽʚʣʽ, ʛʦʪʝʣʽ, ʪʦʨʛʦʚʝʣʴʥʽ ʮʝʥʪʨʠ, ʽ ʤʘʶʪʴ 

ʩʢʣʘʜʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʥʪʘʞʫ. ɼʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

1. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

     ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʇʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠ: 

o ʢʽʣʴʢʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ, 

o ʟʘʛʘʣʴʥʝ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, 

o ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʣʦʢʽʚ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʪʝʧʣʦʚʪʨʘʪ. 

ʇʨʦʛʨʘʤʘ ʧʽʜʙʦʨʫ VRF ʩʠʩʪʝʤ (ʤʘʣ. 30) 
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2. ʄʦʥʪʘʞ ʟʦʚʥʽʰʥʴʦʛʦ ʙʣʦʢʫ 

     ɿʦʚʥʽʰʥʽʡ ʙʣʦʢ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʚʝʥʪʠʣʷʮʽʾ ʪʘ 

ʣʝʛʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʁʦʛʦ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʜʘʭʫ ʙʫʜʽʚʣʽ, ʥʘ ʬʘʩʘʜʽ 

ʘʙʦ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ. ʇʽʜ ʯʘʩ ʤʦʥʪʘʞʫ ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʚʠʤʦʛ ʜʦ ʘʤʦʨʪʠʟʘʮʽʾ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʚʽʙʨʘʮʽʾ ʽ ʰʫʤ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ ʟʦʚʥ ʙʣʦʢʽʚ (ʤʘʣ.31) 
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3. ʄʦʥʪʘʞ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ 

     ɺʥʫʪʨʽʰʥʽ ʙʣʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʛʦ ʪʠʧʫ: ʢʘʩʝʪʥʽ, ʢʘʥʘʣʴʥʽ, ʥʘʩʪʽʥʥʽ 

ʪʦʱʦ. ɺʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʧʨʠʤʽʱʝʥʥʷ. ɰʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ 

ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʦʥʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʫ ʚʽʜʩʪʘʥʴ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ ʚʥʫʪ ʙʣʦʢʽʚ (ʤʘʣ.32) 
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4. ʇʨʦʢʣʘʜʘʥʥʷ ʬʨʝʦʥʦʚʠʭ ʤʘʛʽʩʪʨʘʣʝʡ 

     ʉʠʩʪʝʤʘ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʮʠʨʢʫʣʷʮʽʾ ʭʦʣʦʜʦʘʛʝʥʪʫ, ʪʦʤʫ ʚʘʞʣʠʚʦ 

ʷʢʽʩʥʦ ʧʨʦʢʣʘʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʠ ʜʣʷ ʬʨʝʦʥʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʜʥʽ 

ʪʨʫʙʠ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴ ʟʦʚʥʽʰʥʽʡ ʙʣʦʢ ʽʟ ʚʥʫʪʨʽʰʥʽʤʠ. ʊʘʢʦʞ ʩʣʽʜ 

ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʧʣʦʽʟʦʣʷʮʽʶ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʧʨʦʢʣʘʜʘʥʥʷ ʬʨʝʦʥʦʚʠʭ ʤʘʛʽʩʪʨʘʣʝʡ (ʤʘʣ. 33) 
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5. ʄʦʥʪʘʞ ʜʨʝʥʘʞʥʦʾ ʩʠʩʪʝʤʠ  

     ɼʣʷ ʚʠʚʝʜʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʟ ʚʥʫʪʨʽʰʥʽʭ ʙʣʦʢʽʚ ʤʦʥʪʫʻʪʴʩʷ ʜʨʝʥʘʞʥʘ 

ʩʠʩʪʝʤʘ. ʊʨʫʙʦʧʨʦʚʦʜʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʢʣʘʜʝʥʽ ʧʽʜ ʥʘʭʠʣʦʤ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʚʽʜʪʽʢ ʚʦʜʠ, ʘʙʦ ʞ ʦʙʣʘʜʥʫʶʪʴʩʷ ʜʨʝʥʘʞʥʠʤʠ 

ʥʘʩʦʩʘʤʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ ʜʨʝʥʘʞʥʦʾ ʩʠʩʪʝʤʠ (ʤʘʣ.33) 
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6. ʇʨʦʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʢʦʤʫʥʽʢʘʮʽʡ  

     ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʫʣʴʪʠʟʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʦʢʣʘʜʘʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʽ ʢʘʙʝʣʽ 

ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʙʣʦʢʽʚ ʪʘ ʤʦʥʪʘʞʫ ʧʫʣʴʪʽʚ ʢʝʨʫʚʘʥʥʷ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʧʨʦʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʢʦʤʫʥʽʢʘʮʽʾ (ʤʘʣ.34) 
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