
 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ  

ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ 
 

ɹʫʜʽʚʝʣʴʥʠʡ ʬʘʢʫʣʴʪʝʪ 
 

________ʂʘʬʝʜʨʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʘ ʢʘʤôʷʥʠʭ  ʢʦʥʩʪʨʫʢʮʽʡ________ 
(ʧʦʚʥʘ ʥʘʟʚʘ ʚʠʧʫʩʢʦʚʦʾ ʢʘʬʝʜʨʠ ) 

 

ñɿɸʊɺɽʈɼɾʋʖò 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʜ.ʪ.ʥ., ʧʨʦʬ. ɾʫʨʘʚʩʴʢʠʡ ʆ.ɼ. 

______________________________ 

ç______è _________________ 20____ ʨ. 

 

ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 

ʟʜʦʙʫʚʘʯʘ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʙʘʢʘʣʘʚʨè 
 

ʥʘ ʪʝʤʫ: 

ɹʘʛʘʪʦʧʦʚʝʨʭʦʚʘ ʦʬʽʩʥʘ ʙʫʜʽʚʣʷ ʚ ʤ.ʂʠʾʚ 

_______________________________________________________________ 

 

 

 

ɻʘʣʫʟʴ ʟʥʘʥʴ: 

19  ɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦè  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ: 

192 ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝ-

ʥʝʨʽʷ 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ: 

çʇʨʦʤʠʩʣʦʚʝ ʽ ʮʠʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮ-

ʪʚʦè 

 

IV ʢʫʨʩ, ʛʨʫʧʘ ʇʎɹ-45 

ɿʜʦʙʫʚʘʯ: 

____________________                 ___ʐʘʤʨʘʡ ɸ.ɼ.___ 
                             (ʧʽʜʧʠʩ)                                                                                            (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʂʝʨʽʚʥʠʢ 

____________________                 ___ʇʦʩʪʝʨʥʘʢ ʆ.ʄ.___ 
                             (ʧʽʜʧʠʩ)                                                                                            (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʈʝʮʝʥʟʝʥʪ 

____________________                 ___ʇôʷʪʢʦʚ ʆ.ɺ.___             
                             (ʧʽʜʧʠʩ)                                                                                            (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

 

 

ʂʠʾʚ 2023 

 



 

ʂʀɰɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ  

ɹʋɼɯɺʅʀʎʊɺɸ ɯ ɸʈʍɯʊɽʂʊʋʈʀ 

 

ʌʘʢʫʣʴʪʝʪ:     ʙʫʜʽʚʝʣʴʥʠʡ  

ʂʘʬʝʜʨʘ:                        ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʘ ʢʘʤôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʉʪʫʧʽʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ:   ʙʘʢʘʣʘʚʨ 

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ: ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ) 

ɻʘʣʫʟʴ ʟʥʘʥʴ: 19 ï ɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦè 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ: 192 ï ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷ 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ: çʇʨʦʤʠʩʣʦʚʝ ʽ ʮʠʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦè 

 

ñɿɸʊɺɽʈɼɾʋʖò 
ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʝʪʘʣʝʚʠʭ 

ʽ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʜ.ʪ.ʥ., ʧʨʦʬ. ɾʫʨʘʚʩʴʢʠʡ ʆ.ɼ. 

___________________ 

ñ12ò ʪʨʘʚʥʷ 2023 ʨʦʢʫ 

 

 

ɿ  ɸ  ɺ  ɼ  ɸ  ʅ  ʅ  ʗ 

ʅɸ ɺʀʂʆʅɸʅʅʗ ʂɺɸʃɯʌɯʂɸʎɯʁʅʆɰ ʈʆɹʆʊʀ 

ʟʜʦʙʫʚʘʯʘ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʙʘʢʘʣʘʚʨè  

 

ɿʜʦʙʫʚʘʯ(ʢʘ)________________ʐʘʤʨʘʡ ɸʨʪʝʤ ɼʤʠʪʨʦʚʠʯ_____________________ 

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ,  ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ______ɹʘʛʘʪʦʧʦʚʝʨʭʦʚʘ ʦʬʽʩʥʘ ʙʫʜʽʚʣʷ ʚ 

ʤ.ʂʠʾʚ____________ 

________________________________________________________________________ 

ʢʝʨʽʚʥʠʢ ʨʦʙʦʪʠ _________ʇʦʩʪʝʨʥʘʢ ʆʣʝʢʩʽʡ ʄʠʭʘʡʣʦʚʠʯ____________ 
                                                        ( ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʽʜ ñ___ò ________  2023 ʨʦʢʫ ˉ ___ 

2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʝʤ __________17 ʯʝʨʚʥʷ 2023 ʨʦʢʫ________ 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ: 

- ʦʩʥʦʚʥʽ ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʽʚʣʽ ʘʙʦ ʩʧʦʨʫʜʠ; 

- ʟʘʚʜʘʥʥʷ ʢʝʨʽʚʥʠʢʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʫ ʯʘʩʪʠʥʫ; 

- ʧʘʩʧʦʨʪ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʘ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʙʘʢʘʣʘʚʨè; 

- ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ (ʜʦ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ). 

4. ʇʝʨʝʣʽʢ ʨʦʟʜʽʣʽʚ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ: 

ɺʩʪʫʧ 

1) ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ 

2) ɹʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ  

3) ʆʩʥʦʚʠ ʽ ʬʫʥʜʘʤʝʥʪʠ  

4) ʊʝʭʥʦʣʦʛʽʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ 

5) ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

6) ɽʢʦʥʦʤʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ 

7) ʉʧʝʮʽʘʣʴʥʘ ʯʘʩʪʠʥʘ 

8) ɺʠʩʥʦʚʢʠ 

9) ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 



 

5. ʆʙôʻʤ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʛʨʘʬʽʯʥʠʭ ʜʦʜʘʪʢʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ˉ ʨʦʟ-

ʜʽʣʫ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʟʜʽʣʽʚ  

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʆʙôʻʤ ʦʩʥʦʚʥʦʾ ʯʘʩ-

ʪʠʥʠ  

(ʘʨʢʫʰʽʚ ʬ. ɸ4) 

ʆʙôʻʤ ʛʨʘʬʽʯʥʠʭ ʜʦ-

ʜʘʪʢʽʚ (ʢʨʝʩʣʝʥʴ) 

(ʘʨʢʫʰʽʚ ʬ. ɸ1) 

1 ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ: 

- ʬʘʩʘʜ; - ʧʣʘʥʠ ʧʦʚʝʨʭʽʚ; - ʨʦʟʨʽʟ. 
Ò 8 1 

2 ɹʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ: (ʟʘʣʽʟʦʙʝʪʦʥʥʽ / 

ʤʝʪʘʣʝʚʽ / ʜʝʨʝʚôʷʥʽ / ʢʘʤôʷʥʽ) 
Ò 10 0,5 

3 ʆʩʥʦʚʠ ʽ ʬʫʥʜʘʤʝʥʪʠ Ò 10 0,5 

4 ʊʝʭʥʦʣʦʛʽʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ   

4.1 ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ  Ò 10 1 

4.2 ʂʘʣʝʥʜʘʨʥʠʡ ʛʨʘʬʽʢ ʙʫʜʽʚʥʠʮʪʚʘ Ò 10 1 

5 ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ 
Ò 5  

6 ɽʢʦʥʦʤʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ Ò 10  

7 ʉʧʝʮʽʘʣʴʥʘ ʯʘʩʪʠʥʘ Ò 15 2 

8 ɺʠʩʥʦʚʢʠ 1  

9 ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 1  

 ʈʘʟʦʤ: Ò 80 6 

6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʈʦʟʜʽʣ 
ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ɸʈ ʘʩ. ɺʝʥʝʜʠʢʪʦʚʘ ɻ.ʆ. 12.05.2023 05.06.2023 

ɹʂ ʘʩ. ʇʦʩʪʝʨʥʘʢ ʆ.ʄ. 12.05.2023 05.06.2023 

ʆʽʌ ʘʩ. ɻʘʚʨʠʣʶʢ ʆ.ɺ. 12.05.2023 19.06.2023 

ʊɹ ʽ ʆʨʛɹ ʜʦʮ. ʃʝʧʩʴʢʘ ʃ.ɸ. 12.05.2023 19.06.2023 

ʆʇʪʘʅʉ ʜʦʮ. ʅʝʛʨʽʡ ʊ.ʆ. 12.05.2023 18.06.2023 

ɽɹ ʜʦʮ. ʄʘʮʘʧʫʨʚ ʆ.ɺ. 12.05.2023 19.06.2023 

ʉʏ ʘʩ. ʇʦʩʪʝʨʥʘʢ ʆ.ʄ. 12.05.2023 05.06.2023 
 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ _________12 ʪʨʘʚʥʷ 2023 ʨʦʢʫ____________ 
 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 
 ̄

ʧ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʫ ʨʦʙʦʪʠ 

ʇʨʠʤʽʪʢʘ 

1 ɺʩʪʫʧ 10.06.2023 çʚʠʢʦʥʘʥʦè 

2 ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ 05.06.2023 çʚʠʢʦʥʘʥʦè 

3 ɹʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 05.06.2023 çʚʠʢʦʥʘʥʦè 

4 ʆʩʥʦʚʠ ʽ ʬʫʥʜʘʤʝʥʪʠ 19.06.2023 çʚʠʢʦʥʘʥʦè 

5 ʊʝʭʥʦʣʦʛʽʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʙʫʜʽʚʥʠʮʪʚʘ 19.06.2023 çʚʠʢʦʥʘʥʦè 

6 ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 18.06.2023 çʚʠʢʦʥʘʥʦè 

7 ɽʢʦʥʦʤʽʢʘ ʙʫʜʽʚʥʠʮʪʚʘ 19.06.2023 çʚʠʢʦʥʘʥʦè 

8 ʉʧʝʮʽʘʣʴʥʘ ʯʘʩʪʠʥʘ 05.06.2023 çʚʠʢʦʥʘʥʦè 

9 ɺʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 05.06.2023 çʚʠʢʦʥʘʥʦè 

10 ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 19.06.2023 çʚʠʢʦʥʘʥʦè 

11 ʈʝʮʝʥʟʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 19.06.2023 çʚʠʢʦʥʘʥʦè 

12 ɿʘʭʠʩʪ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 20.06.2023 çʚʠʢʦʥʘʥʦè 
                                                                                       

ɿʜʦʙʫʚʘʯ(ʢʘ)       _____________________    _____ʐʘʤʨʘʡ ɸ.ɼ. 

                                                                                     ( ʧʽʜʧʠʩ )                                        (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)
 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ _____________________    ____ʇʦʩʪʝʨʥʘʢ ʆ.ʄ.__ 

                                                                                     (ʧʽʜʧʠʩ)                                                  (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)



 

     ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 

ʟʜʦʙʫʚʘʯʘ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʙʘʢʘʣʘʚʨè 

 

   ɸʨʢ. 
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ɿʤ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 
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ɺʩʪʫʧ 

 

ʆʬʽʩʠ ʽ ʙʽʟʥʝʩ-ʮʝʥʪʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʠʡ ʩʝʛʤʝʥʪ ʢʦʤʝʨʮʽʡʥʦʛʦ ʨʠʥʢʫ 

ʥʝʨʫʭʦʤʦʩʪʽ. ɿʨʦʩʪʘʶʯʘ ʧʦʪʨʝʙʘ ʚ ʦʨʝʥʜʽ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʩʝʨʝʜ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ, ʘʣʝ ʡ ʩʝʨʝʜ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, ʧʽʜʧʨʠʻʤʮʽʚ ʪʘ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ. ʊʝʥʜʝʥʮʽʻʶ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʻ ʙʫʜʽʚʥʠʮʪʚʦ ʦʬʽʩʥʠʭ ʙʫʜʽʚʝʣʴ. 

 

ʊʝʤʦʶ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ "ɹʘʛʘʪʦʧʦʚʝʨʭʦʚʘ ʦʬʽʩʥʘ ʙʫʜʽʚʣʷ ʚ ʤ. ʂʠʾʚ", 

ʚ ʷʢʦʤʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

 

ɺ ʨʘʤʢʘʭ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʷ ʨʦʟʨʦʙʠʚ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽ-

ʰʝʥʥʷ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʽʨ ʧʦʚʝʨʭʽʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʛʥʫʯʢʦ ʧʣʘ-

ʥʫʚʘʪʠ ʦʬʽʩʥʽ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʙʘʞʘʥʴ ʟʘʤʦʚʥʠʢʘ. 

 

ɹʫʜʽʚʣʷ ʤʘʻ ʤʦʥʦʣʽʪʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʢʘʨʢʘʩ ʟ ʦʛʦʨʦʜʞʫʶʯʠʤʠ ʢʦʥʩʪʨʫ-

ʢʮʽʷʤʠ ʟ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʝ-

ʨʤʽʥʠ ʙʫʜʽʚʥʠʮʪʚʘ. ʋ ʨʦʟʜʽʣʽ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, 

ʬʫʥʜʘʤʝʥʪʥʘ ʧʣʠʪʘ ʪʘ ʢʦʣʦʥʘ ʧʽʜʚʘʣʴʥʦʛʦ ʧʦʚʝʨʭʫ. ʇʨʠ ʧʽʜʙʦʨʽ ʘʨʤʘʪʫʨʠ ʚʨʘʭʦ-

ʚʫʚʘʣʠʩʷ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

 

ʊʘʢʦʞ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʨʫʣʦʥʥʦʛʦ ʧʦʢ-

ʨʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʝʥʠʡ ʢʘʣʝʥʜʘʨʥʠʡ ʛʨʘʬʽʢ ʙʫʜʽʚʥʠʮʪʚʘ. ɹʫʣʘ 

ʨʦʟʨʘʭʦʚʘʥʘ ʧʦʚʥʘ ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʣʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʽ ʪʝʭʥʽʢʦ-ʝʢʦ-

ʥʦʤʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʧʨʦʝʢʪʫ. 
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ɿʜʦʙʫʚʘʯ        ʐʘʤʨʘʡ ɸ.ɼ. 
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1. ɿʘʛʘʣʴʥʘ ʯʘʩʪʠʥʘ 

1.1 ʈʘʡʦʥ ʙʫʜʽʚʥʠʮʪʚʘ 

 

ɹʫʜʽʚʣʷ ʧʣʘʥʫʻʪʴʩʷ ʚ ʤʽʩʪʽ ʂʠʻʚʽ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ɯ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴ-

ʥʦʤʫ ʨʘʡʦʥʽ ʋʢʨʘʾʥʠ. ʆʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʮʶ ʙʫʜʽʚʣʶ. ɺ 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘʢʽ: 

¶ ʥʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʥʘʡʭʦʣʦʜʥʽʰʠʡ ʜʝʥʴ ʩʪʘʥʦʚʠʪʴ -26ÁC; 

¶ ʥʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʪʷʛʦʤ ʥʘʡʭʦʣʦʜʥʽʰʦʾ ʧ'ʷʪʠʜʝʥʢʠ ʩʢʣʘʜʘʻ -22ÁC. 

     ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʩʪʘʥʦʚʠʪʴ 685 ʤʤ.  

           ɻʽʜʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʜʘʥʦʛʦ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʦʩʦʙʣʠʚʦʩ-

ʪʷʤʠ: ˇʨʫʥʪʠ - ʩʫʛʣʠʥʢʠ, ʨʽʚʝʥʴ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʥʝ ʧʝʨʝʚʠʱʫʻ ʤʝʞʽ - 3,1 ʤ. 

ʎʝʡ ʨʘʡʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ V, ʜʝ ʥʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ 

ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 1 ʤĮ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʩʢʣʘʜʘʻ S0 = 1,6 ʢʇʘ. ʑʦʜʦ ʚʽʪʨʦ-

ʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʘʡʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ɯɯ, ʜʝ ʥʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʚʽ-

ʪʨʦʚʦʛʦ ʪʠʩʢʫ ʩʪʘʥʦʚʠʪʴ W0 = 0,45 ʢʇʘ. 

1.2 ɻʝʥʧʣʘʥ 

 

ɼʽʣʷʥʢʘ, ʥʘ ʷʢʽʡ ʧʣʘʥʫʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ, ʤʘʻ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ ʟ ʨʦʟʤʽ-

ʨʘʤʠ ʩʪʦʨʽʥ 42,8 ʭ 22 ʤʝʪʨʠ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʻ ʨʽʚʥʠʤ ʟ ʚʠʩʦʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ 

ʬʘʢʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 120,5 ʜʦ 120,0 ʤʝʪʨʽʚ. 

ʅʘ ʛʝʥʧʣʘʥʽ, ʦʢʨʽʤ ʙʫʜʽʚʣʽ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʧʝʨʝʜʙʘʯʝʥʘ ʪʘʢʦʞ ʧʣʦʱʘ 

ʜʣʷ ʩʪʦʷʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ. ʄʽʞ ʙʫʜʽʚʣʷʤʠ ʪʘ ʩʧʦʨʫʜʘʤʠ ʧʝʨʝʜʙʘʯʝʥʽ ʩʘʥʽʪʘʨʥʽ ʪʘ 

ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʤʽʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼɹʅ ɹ.2.2-12:2018 "ʇʣʘʥʫ-

ʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʡ". 
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ʆʨʽʻʥʪʘʮʽʷ ʙʫʜʽʚʣʽ ʟʜʽʡʩʥʝʥʘ ʟ ʛʦʣʦʚʥʠʤ ʬʘʩʘʜʦʤ ʥʘ ʇʽʚʥʽʯʥʠʡ-ɿʘʭʽʜ. 

ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʢʣʶʯʘʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ: ʪʚʝʨʜʽ ʧʦʢʨʠʪʪʷ ʧʽʰʦʭʽʜʥʠʭ 

ʜʦʨʽʞʦʢ ʪʘ ʧʨʦʾʟʜʽʚ, ʦʟʝʣʝʥʝʥʥʷ, ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʽ ʬʦʨʤʠ. 

ʇʦʢʨʠʪʪʷ ʧʽʰʦʭʽʜʥʠʭ ʜʦʨʽʞʦʢ ʽ ʧʨʦʾʟʜʽʚ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʝ ʟ ʘʩʬʘ-

ʣʴʪʦʙʝʪʦʥʫ, ʱʝʙʝʥʶ ʘʙʦ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ. ʆʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʝʨʝʜʙʘ-

ʯʘʻ ʧʦʩʘʜʢʫ ʢʫʱʽʚ ʪʘ ʢʚʽʪʥʠʢʽʚ. ʊʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʤʘʣʽ ʘʨʭʽ-

ʪʝʢʪʫʨʥʽ ʬʦʨʤʠ, ʪʘʢʽ ʷʢ ʣʘʚʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʚʘʟʠ ʜʣʷ ʢʚʽʪʽʚ, ʫʨʥʠ ʜʣʷ 

ʩʤʽʪʪʷ ʽ ʪ.ʜ. 

ʐʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʝ ʣʽʭʪʘʨʷʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ 

ʤʝʪʘʣʝʚʠʭ ʦʧʦʨʘʭ. ɿʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʧʦ ʧʨʠʨʦ-

ʜʥʦʤʫ ʫʭʠʣʫ ʜʽʣʷʥʢʠ, ʩʧʨʷʤʦʚʫʶʯʠ ʾʾ ʚ ʣʦʪʢʠ ʧʨʠʣʝʛʣʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʪʘ 

ʧʦʜʘʣʴʰʠʤ ʚʠʧʫʩʢʦʤ ʚ ʩʠʩʪʝʤʫ ʤʽʩʴʢʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. 

ɺʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʚʽʜ ʙʫʜʽʚʣʽ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ʧʽʜ ʟʘʙʫʜʦʚʫ ʪʘ ʚʣʘʰʪʫʚʘʥ-

ʥʷʤ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦ ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʙʫʜʽʚʣʽ ʟ ʫʭʠʣʦʤ ʚʽʜ 

ʥʝʾ. 

1.3 ʆʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ 

 

ɹʫʜʽʚʣʷ ʤʘʻ ʨʦʟʤʽʨʠ ʚ ʦʩʷʭ 37,5 ʭ 16,0 ʤʝʪʨʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ ʧʦʚʝʨ-

ʭʽʚ. ʇʝʨʰʠʡ ʧʦʚʝʨʭ ʤʘʻ ʚʠʩʦʪʫ 4,6 ʤʝʪʨʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʤʘʛʘʟʠʥ, ʘ ʨʝʰʪʘ 

ʧʦʚʝʨʭʽʚ ʤʘʶʪʴ ʚʠʩʦʪʫ 3,3 ʤʝʪʨʠ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ. ʋ ʙʫʜʽʚʣʽ 

ʻ ʜʚʘ ʚʭʦʜʠ: ʦʜʠʥ ʚʝʜʝ ʜʦ ʤʘʛʘʟʠʥʫ, ʘ ʜʨʫʛʠʡ - ʜʦ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ. ʇʣʦʱʘ, ʚʠ-

ʜʽʣʝʥʘ ʧʽʜ ʤʘʛʘʟʠʥ, ʩʪʘʥʦʚʠʪʴ 311,1 ʤĮ. ɯʥʰʽ ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ 

ʚʢʣʶʯʘʶʪʴ ʪʘʤʙʫʨ (3,38 ʤĮ), ʭʦʣ (34,0 ʤĮ), ʢʦʨʠʜʦʨ (6,63 ʤĮ) ʽ ʩʘʥʚʫʟʦʣ ʦʭʦʨʦʥʠ 

(4,3 ʤĮ). 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʟ ʜʨʫʛʦʛʦ ʧʦ ʧôʷʪʠʡ ʧʦʚʝʨʭʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʬʽʩʥʠʭ 

ʧʨʠʤʽʱʝʥʴ, ʟ ʟʘʛʘʣʴʥʦʶ ʢʦʨʠʩʥʦʶ ʧʣʦʱʝʶ 2065,08 ʤĮ. ɼʝʪʘʣʴʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ ʥʘʚʝʜʝʥʘ ʥʘ ʘʨʢʫʰʽ 1. ʂʦʞʝʥ ʦʬʽʩ ʤʘʻ ʚʣʘʩʥʠʡ ʩʘʥʽʪʘʨʥʠʡ 

ʚʫʟʦʣ ʧʣʦʱʝʶ 2,45 ʤĮ. ɿʘ ʙʘʞʘʥʥʷʤ, ʦʬʽʩʠ ˉ1 ʪʘ ˉ2 ʤʦʞʥʘ ʜʦʜʘʪʢʦʚʦ ʨʦʟʜʽʣʠʪʠ 

ʥʘ ʜʚʘ ʦʢʨʝʤʽ ʧʨʠʤʽʱʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʜʙʘʯʝʥʽ ʜʦʜʘʪʢʦʚʽ ʩʪʦʷʢʠ ɺʂ. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʧʦʚʝʨʭʽʚ ʩʢʣʘʜʘʻ 2585,89 ʤĮ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʛʦʨʦʜʦʢ. 

 

 2. ɸʨʭʽʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ  

 

 ʆʩʥʦʚʥʠʡ ʥʝʩʫʯʠʡ ʢʘʨʢʘʩ ʙʫʜʽʚʣʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʥʦʣʽʪʥʠʭ ʢʦʣʦʥ ʧʝ-

ʨʝʨʽʟʦʤ 400ʭ400 ʤʤ ʪʘ ʧʽʣʦʥʽʚ ʧʝʨʝʨʽʟʦʤ 1500ʭ300 ʤʤ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʢʦʥʩ-

ʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʙʫʜʽʚʣʽ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʩʪʽʡʢʽʩʪʴ. 

 

2.1. ʌʫʥʜʘʤʝʥʪ 

 

       ʌʫʥʜʘʤʝʥʪ ʙʫʜʽʚʣʽ ʟʘʧʨʦʝʢʪʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʣʽʪʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ 

ʧʣʠʪʠ, ʷʢʘ ʧʦʢʨʠʚʘʻ ʚʩʶ ʧʣʦʱʫ ʙʫʜʽʚʣʽ ʪʦʚʱʠʥʦʶ 400 ʤʤ. ɺʽʥ ʟʘʢʣʘʜʝʥʠʡ ʥʘ 

ʛʣʠʙʠʥʫ -3,300 ʤʝʪʨʠ. ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʧʽʜʚʘʣʴʥʝ ʧʨʠʤʽʱʝʥʥʷ 

ʚʠʩʦʪʦʶ 2,5 ʤʝʪʨʠ. 
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ʇʽʜ ʬʫʥʜʘʤʝʥʪʦʤ ʚʠʢʦʥʘʥʦ ʜʨʝʥʘʞʥʠʡ ʰʘʨ ʟ ʱʝʙʥʶ ʬʨʘʢʮʽʾ 20-40 ʤʤ ʪʘ 

ʟʘʩʪʦʩʦʚʘʥʦ ʛʝʦʪʝʢʩʪʠʣʴ. ɼʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʇɺʍ ʤʝʤʙʨʘʥʠ ʊʝʭ-

ʥʦʝʣʘʩʪ ɽʇʇ ʫ ʜʚʦʭ ʰʘʨʘʭ. 

ʌʫʥʜʘʤʝʥʪʥʽ ʩʪʽʥʠ, ʘ ʩʘʤʝ ʩʪʽʥʠ ʧʽʜʚʘʣʫ, ʫʪʝʧʣʝʥʽ XPS CARBON PROF 

ʪʦʚʱʠʥʦʶ 100 ʤʤ. 

ʇʦ ʧʝʨʠʤʝʪʨʫ ʙʫʜʽʚʣʽ ʚʠʢʦʥʘʥʦ ʚʣʘʰʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʫ ʚʠʛʣʷʜʽ ʪʨʦʪʫʘ-

ʨʥʦʾ ʧʣʠʪʢʠ ʟ ʥʘʭʠʣʦʤ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɼʝʪʘʣʽ ʱʦʜʦ ʚʣʘʰ-

ʪʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʘʨʢʫʰʽ 1, ʚʫʟʦʣ 1. 

 

2.2 ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʩʪʽʥʠ 

 

ɿʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʚʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʠʤʦʛʠ, ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʟ ʛʘʟʦʙʣʦʢʫ ʪʦʚʱʠʥʦʶ 250 ʤʤ, ʷʢʠʡ 

ʙʫʜʝ ʫʪʝʧʣʝʥʠʡ ʤʽʥʝʨʘʣʦʚʘʪʥʠʤ ʫʪʝʧʣʶʚʘʯʝʤ ʪʦʚʱʠʥʦʶ 100 ʤʤ. ɿʦʚʥʽʰʥʻ 

ʦʟʜʦʙʣʝʥʥʷ ʬʘʩʘʜʫ ʧʝʨʝʜʙʘʯʝʥʦ ʟ ʢʣʽʥʢʝʨʥʦʾ ʧʣʠʪʢʠ. 

ɺʥʫʪʨʽʰʥʽ ʧʝʨʝʛʦʨʦʜʢʠ ʙʫʜʫʪʴ ʟʚʝʜʝʥʽ ʟ ʢʝʨʘʤʽʯʥʠʭ ʙʣʦʢʽʚ ʪʦʚʱʠʥʦʶ 

250 ʤʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʢʨʽʧʣʝʥʥʷ ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʇʝʨʝʛʦ-

ʨʦʜʢʠ ʩʘʥʽʪʘʨʥʠʭ ʚʫʟʣʽʚ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʟ ʧʘʟʦʛʨʝʙʥʝʚʠʭ ʙʣʦʢʽʚ ʪʦʚʱʠʥʦʶ 

100 ʤʤ. ʉʪʽʡʢʠ ɺʂ ʪʘʢʦʞ ʙʫʜʫʪʴ ʜʦʜʘʪʢʦʚʦ ʦʙʰʠʪʽ ʛʽʧʩʦʢʘʨʪʦʥʦʤ ʜʣʷ ʧʨʠ-

ʭʦʚʘʥʥʷ. 

ɺʥʫʪʨʽʰʥʻ ʦʟʜʦʙʣʝʥʥʷ ʩʪʽʥ ʙʫʜʝ ʚʠʢʦʥʘʥʝ ʫ ʚʠʛʣʷʜʽ ʜʝʢʦʨʘʪʠʚʥʦʾ ʰʪʫ-

ʢʘʪʫʨʢʠ, ʘ ʚ ʩʘʥʚʫʟʣʘʭ ʙʫʜʝ ʚʠʢʣʘʜʝʥʘ ʢʝʨʘʤʽʯʥʘ ʧʣʠʪʢʘ. 

 

2.3 ʇʝʨʝʢʨʠʪʪʷ ʪʘ ʧʽʜʣʦʛʠ 

 

ʄʽʞʧʦʚʝʨʭʦʚʽ ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʥʘʜ ʧʽʜʚʘʣʦʤ ʙʫʜʫʪʴ ʟʘʧʨʦʝʢʪʦ-

ʚʘʥʽ ʟ ʤʦʥʦʣʽʪʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ 200 ʤʤ. ʎʽ ʧʝʨʝʢʨʠʪʪʷ ʟʘʙʝʟʧʝ-

ʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʙʫʜʽʚʣʽ. 

ʇʦʢʨʠʪʪʷ ʧʽʜʣʦʛ ʫ ʢʦʨʠʜʦʨʘʭ, ʤʘʛʘʟʠʥʽ, ʩʘʥʚʫʟʣʘʭ ʪʘ ʩʭʦʜʦʚʠʭ ʢʣʽʪʠʥʘʭ 

ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʟ ʢʝʨʘʤʽʯʥʦʾ ʧʣʠʪʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʽʮʥʝ, ʣʝʛʢʦʦʯʠ-

ʱʫʚʘʥʝ ʪʘ ʝʩʪʝʪʠʯʥʝ ʧʦʢʨʠʪʪʷ. 

ʋ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʧʦʢʨʠʪʪʷ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʟ ʣʘʤʽʥʘʪʫ. ʃʘʤʽʥʘʪ ʻ 

ʧʦʧʫʣʷʨʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʻ ʟʥʦʩʦʩʪʽʡ-

ʢʽʩʪʴ, ʣʝʛʢʦ ʯʠʩʪʠʪʴʩʷ ʪʘ ʤʘʻ ʧʨʠʚʘʙʣʠʚʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. 

ʋ ʚʩʽʭ ʧʨʠʤʽʱʝʥʥʷʭ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʘʥʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʤʝʥ-

ʰʝʥʥʷ ʰʫʤʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, 

ʧʝʨʝʜ ʚʠʢʣʘʜʘʥʥʷʤ ʧʦʢʨʠʪʪʷ ʙʫʜʝ ʚʠʢʦʥʘʥʘ ʚʠʨʽʚʥʶʶʯʘ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ 

ʩʪʷʞʢʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʦʾ ʦʩʥʦʚʠ. 

ʋ ʩʘʥʚʫʟʣʘʭ ʪʘʢʦʞ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʛʽʜʨʦʽʟʦʣʷʮʽʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʨʦʪʽ-

ʢʘʥʥʷ ʚʦʜʠ. 
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2.4 ʉʭʦʜʠ 

 

ʉʭʦʜʦʚʠʡ ʙʣʦʢ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʞʦʨʩʪʢʦʩʪʽ ʙʫʜʽʚʣʽ, ʥʘʜʘʶʯʠ ʾʡ 

ʜʦʜʘʪʢʦʚʫ ʩʪʽʡʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ. ɿʘʧʨʦʝʢʪʦʚʘʥʦ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʩʭʦʜʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 

ʐʠʨʠʥʘ ʩʭʦʜʦʚʠʭ ʤʘʨʰʽʚ ʙʫʜʝ 1200 ʤʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʫ ʰʠ-

ʨʠʥʫ ʜʣʷ ʨʫʭʫ ʚʛʦʨʫ ʽ ʚʥʠʟ ʧʦ ʩʭʦʜʘʭ. ʇʣʦʱʘʜʢʠ ʤʽʞ ʤʘʨʰʘʤʠ ʙʫʜʫʪʴ ʤʘʪʠ 

ʰʠʨʠʥʫ 1500 ʤʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ ʧʝʨʝʙʫʚʘʪʠ ʥʘ ʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʭʦʜʫ 

ʤʽʞ ʧʦʚʝʨʭʘʤʠ. 

ʇʦʢʨʠʪʪʷ ʧʣʦʱʘʜʦʢ ʪʘ ʤʘʨʰʽʚ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʟ ʢʝʨʘʤʽʯʥʦʾ ʧʣʠʪʢʠ. ʎʝ 

ʟʘʙʝʟʧʝʯʠʪʴ ʤʽʮʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʩʭʦʜʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʭʦʜʽʚ, ʩʭʦʜʦʚʽ ʤʘʨʰʽ ʙʫʜʫʪʴ 

ʦʩʥʘʱʝʥʽ ʧʦʨʫʯʥʷʤʠ. ɺʠʩʦʪʘ ʧʦʨʫʯʥʽʚ ʙʫʜʝ 1150 ʤʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘ-

ʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʙʝʟʧʝʢʠ. ʇʦʨʫʯʥʽ ʜʦʧʦʤʘʛʘʪʠʤʫʪʴ ʣʶʜʷʤ ʫʪʨʠʤʫʚʘ-

ʪʠʩʴ ʧʽʜ ʯʘʩ ʩʭʦʜʞʝʥʥʷ ʪʘ ʩʧʫʩʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʜʘʪʢʦʚʫ ʦʧʦʨʫ ʪʘ ʩʪʽʡ-

ʢʽʩʪʴ. 

ʋʩʽ ʮʽ ʟʘʭʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʙʝʟʧʝʢʫ, ʘʣʝ ʽ ʢʦʤʬʦʨʪʥʝ ʪʘ ʝʩʪʝʪʠ-

ʯʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʭʦʜʘʤʠ ʚ ʙʫʜʽʚʣʽ. 

 

2.5 ʇʦʢʨʠʪʪʷ ʪʘ ʧʦʢʨʽʚʣʷ 

 

ʇʣʠʪʘ ʧʦʢʨʠʪʪʷ ʚʠʢʦʥʘʥʘ ʟ ʤʦʥʦʣʽʪʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʪʦʚʱʠʥʦʶ 200 ʤʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʽʟʦ-

ʣʷʮʽʾ ʧʦʢʨʠʪʪʷ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫʪʝʧʣʶʚʘʯ XPS CARBON PROF ʪʦʚʱʠ-

ʥʦʶ 200 ʤʤ. 

ɼʣʷ ʚʽʜʚʝʜʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘ ʧʦʢʨʠʪʪʽ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʨʦʟʫ-

ʢʣʦʥʢʘ ʟ ʢʝʨʘʤʟʠʪʦʚʦʛʦ ʛʨʘʚʽʶ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʽʜʚʝʜʝʥʥʶ ʚʦʜʠ ʽ ʟʘʧʦʙʽʛʘʻ ʾʾ 

ʟʘʩʪʦʶ ʥʘ ʧʦʚʝʨʭʥʽ. ʅʘʜ ʨʦʟʫʢʣʦʥʢʦʶ ʙʫʣʘ ʚʣʘʰʪʦʚʘʥʘ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ 

ʩʪʷʞʢʘ, ʷʢʘ ʚʠʨʽʚʥʶʻ ʧʦʚʝʨʭʥʶ ʧʽʜ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʡ ʢʠʣʠʤ. ʉʘʤ ʢʠʣʠʤ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʰʘʨʽʚ ʇɺʍ ʤʝʤʙʨʘʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʛʝʨʤʝʪʠ-

ʯʥʫ ʛʽʜʨʦʽʟʦʣʷʮʽʶ. ʇʦʧʝʨʝʜʥʴʦ ʧʦʚʝʨʭʥʷ ʧʦʢʨʠʪʪʷ ʙʫʣʘ ʦʙʨʦʙʣʝʥʘ ʙʽʪʫʤ-

ʥʠʤ ʧʨʘʡʤʝʨʦʤ, ʱʦ ʧʦʢʨʘʱʫʻ ʘʜʛʝʟʽʶ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʽ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʤ 

ʰʘʨʦʤ. 

ʊʘʢʦʞ ʫ ʧʨʦʝʢʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʭʽʜ ʥʘ ʧʦʢʨʽʚʣʶ ʟ ʙʣʦʢʫ ʩʭʦʜʦʚʦʾ ʢʣʽ-

ʪʠʥʠ, ʷʢʠʡ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʥʘʜʙʫʜʦʚʠ ʟ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ. ʎʝ ʟʘʙʝʟʧʝ-

ʯʫʻ ʜʦʩʪʫʧ ʥʘ ʧʦʢʨʽʚʣʶ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ʇʦʢʨʽʚʣʷ ʧʦ ʢʦʥʪʫʨʫ ʦʛʦʨʦʜʞʝʥʘ ʧʘʨʘʧʝʪʦʤ ʚʠʩʦʪʦʶ 600 ʤʤ, ʱʦ ʟʘ-

ʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʽ ʟʘʧʦʙʽʛʘʻ ʚʠʧʘʜʢʦʚʦʤʫ ʚʠʧʘʜʘʥʥʶ ʟ ʧʦʢʨʽʚʣʽ. ʇʦʚʝʨʭʥʷ 

ʧʘʨʘʧʝʪʫ ʚʣʘʰʪʦʚʘʥʘ ʚʽʜʣʠʚʦʤ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʽʜʚʝʜʝʥʥʶ ʚʦʜʠ ʽ ʟʘʧʦʙʽʛʘʻ ʾʾ 

ʟʘʩʪʦʶ. 

ɼʣʷ ʚʽʜʚʝʜʝʥʥʷ ʚʦʜʠ ʟ ʧʦʢʨʽʚʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʜʦʩʪʽʯʥʽ ʚʦʨʦ-

ʥʢʠ ʪʘ ʢʘʥʘʣʠ. ʆʢʨʽʤ ʮʴʦʛʦ, ʮʽ ʝʣʝʤʝʥʪʠ ʦʩʥʘʱʝʥʽ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʣʴʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʥʫʪʠ ʟʘʤʝʨʟʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʚʝʜʝʥʥʷ ʘʪ-

ʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ ʭʦʣʦʜʥʫ ʧʦʛʦʜʫ. 
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2.6 ɺʽʢʥʘ ʪʘ ʜʚʝʨʽ 

 

ɿʥʘʯʥʘ ʧʣʦʱʘ ʬʘʩʘʜʫ ʙʫʜʽʚʣʽ ʟʘʡʤʘʻʪʴʩʷ ʚʽʢʦʥʥʠʤʠ ʧʨʦʨʽʟʘʤʠ. ɺʽʢʥʘ 

ʫ ʧʨʦʝʢʪʽ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʟ ʤʝʪʘʣʦ-ʧʣʘʩʪʠʢʦʚʠʭ ʜʚʦʢʘʤʝʨʥʠʭ ʩʢʣʦʧʘʢʝʪʽʚ. 

ɺʦʥʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʜʦʙʨʝ ʫʪʨʠ-

ʤʫʶʪʴ ʪʝʧʣʦ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʴ. 

ɺʽʜʣʠʚʠ ʚʽʢʦʥ ʚʠʢʦʥʘʥʽ ʟ ʤʝʪʘʣʫ, ʘ ʚʽʜʢʦʩʠ ʪʘ ʧʽʜʚʽʢʦʥʥʷ ʜʦʜʘʪʢʦʚʦ 

ʫʪʝʧʣʝʥʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʫʪʚʦʨʝʥʥʷ "ʤʦʩʪʠʢʽʚ ʭʦʣʦʜʫ". ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥ-

ʰʠʪʠ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʽ ʧʦʢʨʘʱʫʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʣʽ. 

ʅʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʙʫʜʽʚʣʽ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʧʘʥʦʨʘʤʥʝ ʩʢʣʽʥʥʷ ʤʘʛʘ-

ʟʠʥʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʦʱʫ ʬʘʩʘʜʫ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʤʘʨʢʝʪʠ-

ʥʛʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ ʽ ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʫ ʧʦʢʫʧʮʽʚ. 

ɺʭʽʜʥʽ ʜʚʝʨʽ ʚʠʢʦʥʘʥʽ ʟ ʤʝʪʘʣʦ-ʧʣʘʩʪʠʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʜʦʙʨʫ ʪʝʧʣʦʽʟʦʣʷʮʽʶ. ɺʥʫʪʨʽʰʥʽ ʤʽʞʢʽʤʥʘʪʥʽ ʜʚʝʨʽ ʚʠʢʦʥʘʥʽ ʟ 

ʜʝʨʝʚʘ. 

ɺʠʩʦʪʘ ʜʚʝʨʝʡ ʩʪʘʥʦʚʠʪʴ 2,1 ʤʝʪʨʘ. 

 

2.7 ɯʥʞʝʥʝʨʥʝ ʦʩʥʘʱʝʥʥʷ ʙʫʜʽʚʣʽ 

 

ɹʫʜʽʚʣʷ ʦʩʥʘʱʝʥʘ ʩʠʩʪʝʤʦʶ ʧʨʠʨʦʜʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʩʚʽʞʝ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ. ɼʦʜʘʪʢʦʚʦ, ʚ ʩʘʥʚʫʟʣʘʭ ʚʩʪʘʥʦʚʣʝʥʽ ʩʠ-

ʩʪʝʤʠ ʧʨʠʤʫʩʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ 

ʟ ʮʠʭ ʧʨʠʤʽʱʝʥʴ. ɺʝʥʪʠʣʷʮʽʡʥʽ ʢʦʨʦʙʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʩʪʝʣʝʶ ʽ ʧʨʠʭʦʚʘʥʽ 

ʧʽʜʚʽʩʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʠʧʫ "Armstrong". 

ʆʧʘʣʝʥʥʷ ʚ ʙʫʜʽʚʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʚʦʜʷʥʠʤ ʥʦ-

ʩʽʻʤ ʪʘ ʨʘʜʽʘʪʦʨʘʤʠ. ʈʘʜʽʘʪʦʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʟʦʥʘʭ, ʜʝ ʥʘʡʙʽʣʴʰʝ ʚʽʜʯʫʚʘ-

ʻʪʴʩʷ ʭʦʣʦʜ, ʟʦʢʨʝʤʘ ʧʽʜ ʚʽʢʥʘʤʠ. 

ʆʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʦʢʘʣʴʥʠʤʠ ʩʚʽʪʠʣʴʥʠʢʘʤʠ, 

ʚʤʦʥʪʦʚʘʥʠʤʠ ʚ ʩʪʝʣʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʻ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʦ-

ʙʦʯʠʭ ʤʽʩʮʷʭ. 

ɺ ʙʫʜʽʚʣʽ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, 

ʱʦ ʧʦʜʘʶʪʴʩʷ ʯʝʨʝʟ ʦʢʨʝʤʽ ʩʪʦʷʢʠ ʽ ʤʘʶʪʴ ʧʨʠʭʦʚʘʥʠʡ ʪʠʧ ʫʢʣʘʜʘʥʥʷ. 

ɽʣʝʢʪʨʦʦʩʥʘʱʝʥʥʷ ʙʫʜʽʚʣʽ ʨʝʘʣʽʟʦʚʘʥʦ ʚʽʜ ʤʽʩʴʢʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʟ 

ʥʘʧʨʫʛʦʶ 220 ʪʘ 380 ɺ, ʦʩʪʘʥʥʷ ʟʦʢʨʝʤʘ ʜʣʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʤʘʛʘʟʠʥʫ. ʆʬʽʩʥʽ 

ʧʨʠʤʽʱʝʥʥʷ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʨʦʟʝʪʦʢ 220 ɺ ʪʘ LAN-ʢʘʙʝʣʽʚ ʜʣʷ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʪʨʝʙ. 

ʋ ʙʫʜʽʚʣʽ ʜʦʪʨʠʤʘʥʽ ʚʩʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʷʢ ʚʠʟʥʘ-

ʯʝʥʦ ʚ ɼɹʅ ɺ.1.1.7-2016 "ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ʦʙ'ʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪʚʘ". ʇʦʚʝʨʭʠ 

ʦʩʥʘʱʝʥʽ ʧʨʦʪʠʧʦʞʝʞʥʠʤʠ ʨʫʢʘʚʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʠ ʜʣʷ ʧʦ-

ʞʝʞʦʛʘʩʽʥʥʷ. 
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3.ʊʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ 

 

1. ʄʽʩʪʦ ʙʫʜʽʚʥʠʮʪʚʘ ï ʂʠʾʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 1-ʡ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ. 

2. ɼʣʷ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʦʧʘʣʶʚʘʥʠʭ ʙʫʜʠʥ-

ʢʽʚ ʦʙʦʚôʷʟʢʦʚʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ: 

 

R×ʧʨ Ó Rqmin, 

ʜʝ R×ʧʨ - ʧʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥ-

ʩʪʨʫʢʮʽʾ, ʤ2ȚȾ ɺʪ; 

Rqmin ï ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʤ2 ȚȾ/ɺʪ. 

3. ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʦʛʦʨʦʜʞʫʚʘ-

ʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʞʠʪʣʦʚʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʠʥʢʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʟʛʽʜʥʦ 

ɼɹʅ ɺ.2.6-31:2016 çʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʙʫʜʽʚʝʣʴè: 

Rqmin = 3,3 ʤ2 ȚȾ/ɺʪ 

4. ʈʦʟʨʘʭʫʥʦʢ ʧʨʠʚʝʜʝʥʦʛʦ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

R×ʧʨ = 1/Ŭʚ + × Rʽ  + 1/Ŭʟ = 1/Ŭʚ +×ŭʽ /ɚʽʨ + 1/Ŭʟ, 

ʜʝ Ŭʚ, Ŭʟ ï ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨ-
ʭʦʥʴ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ɺʪ/(ʤ2 ȚȾ); ʜʦʜʘʪʦʢ ɽ. 

ɼʦʜʘʪʦʢ ɽ 

  

R ̔ï ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʽ-ʛʦ ʰʘʨʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʤ2 ȚȾ ɺʪ; 

ɚʽʨ ï ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʽ-ʛʦ ʰʘʨʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʨʦʟʨʘʭʫʥ-

ʢʦʚʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ɺʪ/(ʤ2 ȚȾ); ʜʦʜʘʪʦʢ ʃ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ: 

ʊʠʧ ʢʦʥʩʪʨʫʢʮʽʾ 
ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ, ɺʪ/(ʤ2Ͻʂ) 

Ŭʚ Ŭʟ 
ɿʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʧʦʢʨʠʪʪʷ 8,7 23 

ˉ 

ʰʘʨʫ 
ʄʘʪʝʨʽʘʣ, ʛʫʩʪʠʥʘ ʢʛ/ʤ3 ŭ, ʤʘʪʝʨ., (ʤ) ɚ ɺʪ/(ʤ2Ͻʂ) R, ʤ2Ͻʂ/ɺʪ 

1 ʂʣʽʥʢʝʨʥʘ ʧʣʠʪʢʘ, 2000 0,01 0,96 0,01 

2 ʐʪʫʢʘʪʫʨʢʘ, 800 0,015 0,19 0,08 

3 ʄʽʥʝʨʘʣʴʥʘ ʚʘʪʘ, 130 0,1 0,043 2,32 

4 ɻʘʟʦʙʣʦʢ, 600 0,25 0,2 1,25 

5 ʐʪʫʢʘʪʫʨʢʘ, 800 0,015 0,19 0,08 
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ʈʠʩ. 1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ 

 

5. ɺʠʟʥʘʯʝʥʥʷ: 

×Rʽ =ŭ1 /ɚ1ʨ + ŭ2 /ɚ2ʨ + ŭ3 /ɚ3ʨ + ŭ4 /ɚ4ʨ = 0,01+0,08+2,32+1,25+0,08 = 

3,74 ʤ2ȚȾ/ɺʪ 

6. ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ: R×ʧʨ = 1/Ŭʚ + × Rʽ + 1/Ŭʟ =0,11+3,74 +0,04 = 3,89 

ʤ2ȚȾ/ɺʪ. 

7. ʋʤʦʚʘ R×ʧʨ = 3,89 ʤ2 Ț Ⱦ/ɺʪ Ó Rqmin = 3,3 ʤ2 Ț Ⱦ/ɺʪ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʊʦʚʱʠʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʡʤʘʻʤʦ 250 ʤʤ, ʪʦʚʱʠʥʘ 

ʫʪʝʧʣʶʚʘʯʘ ʜʦʨʽʚʥʶʻ 100 ʤʤ. 
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ɹʋɼɯɺɽʃʔʅɯ ʂʆʅʉʊʈʋʂʎɯɰ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʦʥʩʫʣʴʪʘʥʪ ʇʦʩʪʝʨʥʘʢ ʆ.ʄ. 

 

 

 

ɿʜʦʙʫʚʘʯ        ʐʘʤʨʘʡ ɸ.ɼ. 
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1. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʋ ʧʨʦʝʢʪʽ ʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ: 

ʈʘʡʦʥ ʙʫʜʽʚʥʠʮʪʚʘ: ʤ. ʂʠʾʚ. 

ʂʘʪʝʛʦʨʽʷ ʢʣʘʩʫ ʥʘʩʣʽʜʢʽʚ: ʉʉ2. 

ʈʦʟʤʽʨʠ ʙʫʜʽʚʣʽ ʚ ʦʩʷʭ: 37,5 ʭ 16,5 ʤ. 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʝʨʭʽʚ: nʧʦʚ = 5. 

ɺʠʩʦʪʘ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ: H1-ʛʦ = 4,6 ʤ. 

ɺʠʩʦʪʘ ʪʠʧʦʚʦʛʦ ʧʦʚʝʨʭʫ: Hʪʠʧ. = 3,3 ʤ. 

ʊʠʧ ʧʽʜʣʦʛʠ: ʢʝʨʘʤʽʯʥʘ ʧʣʠʪʢʘ. 

ɿʦʚʥʽʰʥʽ ʩʪʽʥʠ: ʛʘʟʦʙʝʪʦʥ, ʪʦʚʱʠʥʦʶ t = 250 ʤʤ; ʱʽʣʴʥʽʩʪʴ ɟ = 600 ʢʛ/ʤ3. 

ɺʥʫʪʨʽʰʥʽ ʩʪʽʥʠ: ʢʝʨʘʤʽʯʥʽ ʙʣʦʢʠ, ʪʦʚʱʠʥʦʶ t = 250 ʤʤ. 

ʂʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʢʨʠʪʪʷ: 10 ʢʅ/ʤ2. 

ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʤʦʥʦʣʽʪʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ: 

1. ɹʝʪʦʥ ʢʣʘʩʫ C25/30. 

ʂʫʙʽʯʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʥʝʥʥʷ: fck = 22 ʄʇʘ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʥʝʥʥʷ: fcd = 17 ʄʇʘ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʪʷʛ: fctk = 1.8 ʄʇʘ. 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ: Ecm = 32500 ʄʇʘ. 

2. ʈʦʙʦʯʘ ʘʨʤʘʪʫʨʘ ɸ500ʉ: 

ʄʝʞʘ ʪʝʢʫʯʦʩʪʽ: fyd = 435 ʄʇʘ. 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʩʪʘʣʽ: Es = 2,0 Ĭ 105 ʄʇʘ. 

3. ʇʦʧʝʨʝʯʥʘ ʘʨʤʘʪʫʨʘ ɸ240ʉ: 

ʄʝʞʘ ʪʝʢʫʯʦʩʪʽ: fywd = 170 ʄʇʘ. 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʩʪʘʣʽ: Es = 2,1 Ĭ 105 ʄʇʘ. 
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2. ʈʦʟʨʘʭʫʥʦʢ ʥʘʚʘʥʪʘʞʝʥʴ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1ʤ2 ʧʝʨʝʢʨʠʪʪʷ 
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ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1ʤ2 ʧʦʢʨʠʪʪʷ 
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ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1 ʤ2 ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ 
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ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1 ʤ2 ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʽʣʦʥʫ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1 ʤ2 ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʽʥʠ 
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3. ʈʦʟʨʘʭʫʥʦʢ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ 

ʈʦʟʨʘʭʫʥʦʢ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

ʃɯʈɸ-ʉɸʇʈ 2016. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʟʫʩʠʣʣʷ ʥʘ ʧʣʠʪʽ ʧʝʨʝʢ-

ʨʠʪʪʷ 

ɯʟʦʧʦʣ ̫ʥʘʧʨʫʞʝʥʴ ʧʦ ʤʦʤʝʥʪʫ Mx, ʢʅʤ 
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ɯʟʦʧʦʣ̫ ʥʘʧʨʫʞʝʥʴ ʧʦ ʤʦʤʝʥʪʫ My, ʢʅʤ 
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-ʚʝʨʭʥʷ ʘʨʤʘʪʫʨʘ (ʚʽʩʴ Y) 
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-ʥʠʞʥʷ ʘʨʤʘʪʫʨʘ (ʚʽʩʴ ʍ) 
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-ʥʠʞʥʷ ʘʨʤʘʪʫʨʘ (ʚʽʩʴ Y) 
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-ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʧʝʨʝʯʥʘ ʘʨʤʘʪʫʨʘ ʥʘ 1ʤ2 
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ʆʪʨʠʤʘʻʤʦ ʘʨʤʫʚʘʥʥʷ ʜʣʷ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ: 

ɺʝʨʭʥʻ ʘʨʤʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʬʦʥʦʚʫ ʩʽʪʢʫ ʟ ʘʨʤʘʪʫʨʦʶ 1ɲ0 ɸ500ʉ ʽ ʢʨʦʢʦʤ 

200ʭ200 ʤʤ, ʘ ʪʘʢʦʞ ʟʦʥʠ ʧʽʜʩʠʣʝʥʥʷ ʟ ʘʨʤʘʪʫʨʦʶ 1ɲ0, ɲ 12 ̔  ɲ16 ɸ500ʉ ʟ ʢʨʦ-

ʢʦʤ 200 ʤʤ. 

ʅʠʞʥʻ ʘʨʤʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʦʥʦʚʦʾ ʩʽʪʢʠ ʟ ʘʨʤʘʪʫʨʦʶ 1ɲ0 ɸ500ʉ ʽ 

ʢʨʦʢʦʤ 200ʭ200 ʤʤ, ʘ ʪʘʢʦʞ ʟʦʥ ʧʽʜʩʠʣʝʥʥʷ ʟ ʘʨʤʘʪʫʨʦʶ 1ɲ0 ɸ500ʉ ʟ ʢʨʦʢʦʤ 

200 ʤʤ. 

ʇʦʧʝʨʝʯʥʝ ʘʨʤʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ ʟʚʘʨʥʠʤʠ ʢʘʨʢʘʩʘʤʠ ʟ ʘʨʤʘʪʫʨʦʶ 1ɲ0 

ɸ500ʉ ʽ ʢʨʦʢʦʤ 60 ʤʤ. 

ɼʦʢʣʘʜʥʽ ʩʭʝʤʠ ʘʨʤʫʚʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʘʨʢʫʰʽ 2 (ɹʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫ-

ʢʮʽʾ). 

4. ʇʝʨʝʚʽʨʢʘ ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʧʣʠʪʠ 

ʧʝʨʝʢʨʠʪʪʷ  

ʇʝʨʝʚʽʨʢʘ ʚʟʜʦʚʞ ʦʩʽ ʍ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ:  

 

ʈʠʩ. ɿʥʘʯʝʥʥʷ ʤʦʤʝʥʪʽʚ (ʚʽʩʴ X) ʧʝʨʝʨʽʟ 2-2 

ɼʣʷ ʚʝʨʭʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʠʨʠʥʘ ʧʝʨʝʨʽʟʫ beff ʜʦʨʽʚʥʶʻ  

1000 ʤʤ. ʇʦʚʥʘ ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ ʫ ʧʝʨʝʨʽʟʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʩʪʝʨʞʥʽʚ 1ɲ0 ʪʘ 5 

ʩʪʝʨʞʥʽʚ 1ɲ6, ʟ ʘʨʤʘʪʫʨʠ ɸ500, ʩʪʘʥʦʚʠʪʴ ɸs,1 = 3,93 + 10,05 = 13,98 ʩʤĮ. ʈʦʙʦʯʘ 

ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ d = h - ʘ = 20 - 3 = 17 ʩʤ.  

ʄʦʤʝʥʪ My1 ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʘʥʦʚʠʪʴ -80,6 ʢʅʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʘʨʤʘʪʫʨʠ ɸs,1 ʜʦ 

ʜʦʙʫʪʢʫ ʰʠʨʠʥʠ ʧʝʨʝʨʽʟʫ b ʽ ʨʦʙʦʯʦʾ ʚʠʩʦʪʠ d 

 ɟ = As,1 / (b * d) = 13,98 / (100 * 17) = 0,008. 

ʂʦʝʬʽʮʽʻʥʪ ɠ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ:  

ɠ = 1 - 0,5 * ɟ * (fyd / fcd) = 1 - 0,5 * 0,008 * (435 / 17) = 0,897. 

ɿʘ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ɕ = 0,897, ʟ ʪʘʙʣʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ɝ = 0,26, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ɝ Ò ɝR = 0,665. ʅʝʩʫʯʘ ʟʜʘ-

ʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʚʥʦʾ ʧʣʦʱʽ ʘʨʤʘ-

ʪʫʨʠ: 

Mu1 = ɕ * d * fyd * As,1 = 0,897 * 17 * 43,5 * 13,98 = 93 ʢʅʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ 

Mu1= 80,6 ʢʅʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʝʥʘ. 

ʑʦʜʦ ʥʠʞʥʴʦʾ ʘʨʤʘʪʫʨʠ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʠʨʠʥʘ ʧʝʨʝʨʽʟʫ beff = 1000 ʤʤ. ʇʦ-
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ʚʥʘ ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ ʫ ʧʝʨʝʨʽʟʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʩʪʝʨʞʥʽʚ 1ɲ0 ɸ500, ʩʪʘʥʦ-

ʚʠʪʴ     As,2 = 7,8 ʩʤĮ. ʈʦʙʦʯʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ d = h-ʘ= 

=18 - 3 = 15 ʩʤ.  

ʄʦʤʝʥʪ My2 ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʘʥʦʚʠʪʴ 32,9 ʢʅʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʘʨʤʘʪʫʨʠ As,2 ʜʦ 

ʜʦʙʫʪʢʫ ʰʠʨʠʥʠ ʧʝʨʝʨʽʟʫ b ʽ ʨʦʙʦʯʦʾ ʚʠʩʦʪʠ d  

ɟ = As,2 / (b * d) = 7,8 / (100 * 15) = 0,0046. 

ʂʦʝʬʽʮʽʻʥʪ ɠ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

ɠ = 1 - 0,5 * ɟ * (fyd / fcd) = 1 - 0,5 * 0,0046 * (435 / 17) = 0,941.  

ɿʘ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ɕ = 0,941, ʟ ʪʘʙʣʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ɝ = 0,15, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ɝ Ò ɝR = 0,665. ʅʝʩʫʯʘ ʟʜʘ-

ʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʚʥʦʾ ʧʣʦʱʽ ʘʨʤʘ-

ʪʫʨʠ: 

Mu1 = ɕ * d * fyd * A s,2 = 0,941 * 15 * 43,5 * 7,8 = 54,3 ʢʅʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ      

Mu1 = 32,9 ʢʅʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʝʥʘ. 

ʇʝʨʝʚʽʨʢʘ ʚʟʜʦʚʞ ʦʩʽ Y ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ:  

ʈʠʩ. ɿʥʘʯʝʥʥʷ ʤʦʤʝʥʪʽʚ (ʚʽʩʴ Y) ʧʝʨʝʨʽʟ 2-2  

ɼʣʷ ʚʝʨʭʥʴʦʾ ʘʨʤʘʪʫʨʠ ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʠʨʠʥʘ ʧʝʨʝʨʽʟʫ beff = 1000 ʤʤ. ʇʦʚʥʘ 

ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ ʫ ʧʝʨʝʨʽʟʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʩʪʝʨʞʥʽʚ ʜʽʘʤʝʪʨʦʤ 10 ʤʤ ʪʘ 5 ʩʪʝʨʞ-

ʥʽʚ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʣʽ ɸ500. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ ʦʙ-

ʯʠʩʣʶʻʪʴʩʷ ʷʢ As,1 = 3,93 + 10,05 = 13,98 ʩʤĮ. ʈʦʙʦʯʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 d = h - a = 20 - 3 = 17 ʩʤ 

 ɿʘʜʘʥʠʡ ʤʦʤʝʥʪ Mx ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʘʥʦʚʠʪʴ -77,6 ʢʅʤ. ʂʦʝʬʽʮʽʻʥʪ ʘʨ-

ʤʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʘʨʤʘʪʫʨʠ As,1 ʜʦ ʜʦʙʫʪʢʫ ʰʠʨʠʥʠ 

ʧʝʨʝʨʽʟʫ b ʪʘ ʨʦʙʦʯʦʾ ʚʠʩʦʪʠ d  

ɟ = As,1 / (b * d) = 13,98 / (100 * 17) = 0,008. 

ʂʦʝʬʽʮʽʻʥʪ ɠ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

ɠ = 1 - 0,5 * ɟ * (fyd / fcd) = 1 - 0,5 * 0,008* (435 / 17) = 0,897  

ʆʪʨʠʤʘʣʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ɕ=0,897. ɿʘ ʪʘʙʣʠʮʝʶ ʚʠʟʥʘʯʠʣʠ ʚʽʜʥʦʩʥʫ 

ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ɝ=0,26, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ɝÒɝR=0,665. 

 ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟ ʧʦʚʥʦʶ ʧʣʦʱʝʶ ʘʨʤʘʪʫʨʠ (As,1) ʩʪʘʥʦʚʠʪʴ: 

Mu1 = ɕ * d * fyd * A s,2 = 0,897* 17 * 43,5 * 13,98 = 93 ʢʅʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ   
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My1 = 89 ʢʅʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʝʥʘ. 

 

ʑʦʜʦ ʥʠʞʥʴʦʾ ʘʨʤʘʪʫʨʠ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʠʨʠʥʘ ʧʝʨʝʨʽʟʫ beff = 1000 ʤʤ. ʇʦ-

ʚʥʘ ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ ʫ ʧʝʨʝʨʽʟʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʩʪʝʨʞʥʽʚ 1ɲ0 ɸ500, ʩʪʘʥʦ-

ʚʠʪʴ     As,2 = 7,8 ʩʤĮ. ʈʦʙʦʯʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ d = h - ʘ 

= 18 - 3 = 15 ʩʤ.  

ʄʦʤʝʥʪ My2 ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʘʥʦʚʠʪʴ 33,3 ʢʅʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʘʨʤʘʪʫʨʠ As,2 ʜʦ 

ʜʦʙʫʪʢʫ ʰʠʨʠʥʠ ʧʝʨʝʨʽʟʫ b ʽ ʨʦʙʦʯʦʾ ʚʠʩʦʪʠ d  

ɟ = As,2 / (b * d) = 7,8 / (100 * 15) = 0,0046. 

ʂʦʝʬʽʮʽʻʥʪ ɠ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

ɠ = 1 - 0,5 * ɟ * (fyd / fcd) = 1 - 0,5 * 0,0046 * (435 / 17) = 0,941.  

ɿʘ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ɕ = 0,941, ʟ ʪʘʙʣʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ɝ = 0,15, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ɝ Ò ɝR = 0,665. ʅʝʩʫʯʘ ʟʜʘ-

ʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʚʥʦʾ ʧʣʦʱʽ ʘʨʤʘ-

ʪʫʨʠ: 

Mu1 = ɕ * d * fyd * A s,1 = 0,941 * 15 * 43,5 * 7,8 = 54,3 ʢʅʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ      

Mu1 = 33,3 ʢʅʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʝʥʘ. 
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5. ʈʦʟʨʘʭʫʥʦʢ ʤʦʥʦʣʽʪʥʦʾ ʢʦʣʦʥʠ ʧʽʜʚʘʣʴʥʦʛʦ ʧʦʚʝʨʭʫ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʤʦ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʫ ʢʦʣʦʥʫ, ʟʦʙʨʘʞʝʥʫ ʥʘ 

ʩʭʝʤʽ: 
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ʄʠ ʧʨʦʚʝʣʠ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʦʥʠ ʂ1-0 ʟ ʧʝʨʝʨʽʟʦʤ 400ʭ400 ʤʤ ʽ 

ʚʠʩʦʪʦʶ h = 2600 ʤʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʃɯʈɸ-ʉɸʇʈ 2016. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʪʘ ʘʨʤʘʪʫʨʠ ʜʣʷ ʮʽʻʾ ʢʦʣʦʥʠ. 
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ɺ ʢʦʣʦʥʽ ʜʽʶʪʴ ʥʘʩʪʫʧʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʫʩʠʣʣʷ:  

Ned = 3490 ʢʅ ʽ  

Med = 141 ʢʅʤ. 

 ʇʨʠ ʩʠʤʝʪʨʠʯʥʦʤʫ ʘʨʤʫʚʘʥʥʽ ʤʠ ʚʠʟʥʘʯʘʻʤʦ ʧʣʦʱʫ ʘʨʤʘʪʫʨʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʬʦʨʤʫʣʠ. 

ὃ
ὔ πȟυὬ Ὡ ὔ Ὠ πȟυώ ὔ

ςὬ ώ
σ

ὧ

„ Ὠ ὧ
 

ώ
‐ ȟ   ‐ȟ

‐ ȟ
ϽὬ

πȟππσ πȟπππυψ

πȟππσ 
Ͻτππσπωȟσ ̍  ̍

ὔ  = Ὢ ϽὦϽώ = 17Ͻρπ Ͻ 400 Ͻ 309,3 = 2103,2 ʢʅ  

ὔ  = 0,5ὪὦϽ(h-y) = 0,5 Ͻ 17 Ͻρπ Ͻ 400 Ͻ (400-309,3) =308,4 ʢʅ. 

„Ǭ = ‐ǬϽ Ὁ = ‐ ȟ  Ͻ ϽὉ = πȟππσϽ Ͻ 2,0Ͻρπ = 547,5 ʄʇʘ. 

̆
ὓ

ὔ

ρτρϽρπ

στωπϽρπ
τρ ̍ Ƞ̍ 

ʆʩʢʽʣʴʢʠ „Ǭ = 547,5 > Ὢ =435 ʧʨʠʡʤʘʻʤʦ „Ǭ = Ὢ  =435 ʄʇʘ. 

ˍ
στωπϽρπϽπȢυz τππτρ ςρπσȟςϽρπϽτυππȢυϽσπωȟσ σπψȟτϽρπϽ

ςϽτππσπωȟσ
σ

συ

τσυzτυπυπ
 

=ρυςτ ʤʤ2 

ʇʨʠʡʤʘʻʤʦ ʩʠʤʝʪʨʠʯʥʫ ʘʨʤʘʪʫʨʫ ʽʟ 42ɲ5 ɸ500ʉ (As = 1963 ʤʤ2) 
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1. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʋ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʧʣʘʥʽ ʜʦʩʣʽʜʥʘ ʜʽʣʷʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʽʩʪʽ ʂʠʾʚ ʂʠ-

ʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʢʠ-

ʾʚʩʴʢʦʛʦ ʧʦʣʽʩʩʷ.  

ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʤʘʡʞʝ ʧʣʦʩʢʠʡ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʟʥʘʯʥʠʤʠ ʚʠʩʦʪʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,2 ʤʝʪʨʘ. ʂʣʽʤʘʪ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʧʦʤʽʨʥʦ-ʢʦ-

ʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʟ ʩʝʨʝʜʥʴʦʨʽʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʚʽʜ 6 ʜʦ 7 ʛʨʘʜʫʩʽʚ ʎʝ-

ʣʴʩʽʷ. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʩʪʘʥʦʚʠʪʴ 2,7 ʤʝʪʨʘ ʚ ʩʝʢʫʥʜʫ. ʈʽʯʥʠʡ ʦʙ'ʻʤ ʦʧʘ-

ʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 480 ʜʦ 620 ʤʤ. ʅʦʨʤʘʪʠʚʥʘ ʛʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ ˇʨʫʥʪʽʚ 

ʩʪʘʥʦʚʠʪʴ 0,9 ʤʝʪʨʘ. 

2. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 15,0 ʤʝʪʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʽ ʪʠʧʠ ʚʽʜʢʣʘʜʽʚ: 

1. ʉʫʯʘʩʥʽ ʝʣʶʚʽʘʣʴʥʽ, ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʙʦʣʦʪʥʽ ʚʽʜʢʣʘʜʠ, ʱʦ ʻ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʩʫʯʘʩʥʠʭ ʧʨʦʮʝʩʽʚ ʟʥʦʩʫ ʪʘ ʦʩʘʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

2. ʇʘʣʝʦʛʝʥʦʚʽ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʢʠʾʚʩʴʢʦʾ ʩʚʠʪʠ ʝʦʮʝʥʫ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʤʠ-

ʥʫʣʦʤʫ ʚ ʤʦʨʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʦʮʝʥʦʚʦʾ ʝʨʠ. 

ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʻʜʠʥʦʛʦ ʚʦʜʦʥʝʩʫʯʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʈʽʚʝʥʴ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʽʜ ʯʘʩ ʚʠʰʫʢʫʚʘʥʴ ʧʝʨʝʙʫʚʘʚ 

ʥʘ ʛʣʠʙʠʥʽ 3,5 ʤʝʪʨʘ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ. ɾʠʚʣʝʥʥʷ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʩʦʯʫʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʚʦʜ ʫ ˇʨʫʥʪ. 

3. ʌʽʟʠʢʦ - ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ 

ʇʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ˇʨʫʥʪʽʚ ʟ ʧʦʨʫ-

ʰʝʥʦʶ ʪʘ ʥʝʧʦʨʫʰʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽ-

ʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ɯɻɽ 6 ʪʘ 7 ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʣʘʙʦʨʘ-

ʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ ʫʤʦʚʠ ʧʦʚʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʚʦʜʦʶ. ʄʽʮʥʽʩʪʴ ʮʠʭ ˇʨʫʥʪʽʚ 

ʙʫʣʘ ʚʠʤʽʨʷʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ʦʜʥʦʧʣʦʱʠʥʥʦʛʦ ʟʨʽʟʫ ʟʘ ʤʝʪʦʜʘʤʠ ʢʦʥʩʦ-

ʣʽʜʦʚʘʥʦʛʦ-ʜʨʝʥʦʚʘʥʦʛʦ ʟʨʽʟʫ, ʘ ʜʝʬʦʨʤʘʮʽʾ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʚ ʢʦʤʧʨʝʩʽʡʥʠʭ ʧʨʠ-

ʣʘʜʘʭ ʂʇʈ 1. 
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ʅʦʨʤʘʪʠʚʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʙ-

ʣʠʮʴ ˉ ɺ.1, ɺ.2, ɺ.3 ʜʦʜʘʪʢʫ ɺ ɼɹʅ ɺ.2.1-10-2009, ʘ ʪʘʢʦʞ ʘʨʭʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʎʽ ʜʘʥʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʚ ʢʘʙʽʥʝʪʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ ʟ ʬʽ-

ʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ˇʨʫʥʪʽʚ. 

4. ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ɯɻɽ-1 ʻ ʥʘʩʠʧʥʠʤ ʛʨʫʥʪʦʤ ʟ ʧʦʪʫʞʥʽʩʪʶ 0,2 ʤ. ʁʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶ-

ʯʘʶʪʴ: 

ʑʽʣʴʥʽʩʪʴ: ɟ = 1,53 ʛ/ʩʤį 

ʇʠʪʦʤʘ ʚʘʛʘ: ɔ = ɟ Ĭ g = 1,53 Ĭ 9,81 = 15,0 ʢʅ/ʤį 

ɯɻɽ-2 ʻ ʜʨʽʙʥʠʤ ʧʽʩʢʦʤ ʞʦʚʪʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ɺʽʥ ʤʘʻ ʩʝʨʝʜʥʶ ʱʽʣʴ-

ʥʽʩʪʴ, ʩʝʨʝʜʥʻ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʠʯʝʥʦʶ ʚʦʜʦʶ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 4,9 

ʤ. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʮʴʦʛʦ ˇʨʫʥʪʫ ʚʢʣʶʯʘʶʪʴ: 

- ʑʽʣʴʥʽʩʪʴ: ɟ = 1,96 ʛ/ʩʤį 

- ʑʽʣʴʥʽʩʪʴ ʯʘʩʪʠʥ ʛʨʫʥʪʫ: ɟs = 2,65 ʛ/ʩʤį 

- ʑʽʣʴʥʽʩʪʴ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ: ɟd = 1,6 ʛ/ʩʤį 

- ʇʨʠʨʦʜʥʘ ʚʦʣʦʛʽʩʪʴ: W = 0,225 

- ʂʫʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ: ű = 32Á 

- ʇʠʪʦʤʝ ʟʯʝʧʣʝʥʥʷ: ʩ = 0,002 

- ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʽʾ: E = 27 ʄʇʘ 

- ʇʠʪʦʤʘ ʚʘʛʘ: ɔ = ɟ Ĭ g = 1,96 Ĭ 9,81 = 19,2 ʢʅ/ʤį 

ɿʘ ʘʨʭʽʚʥʠʤʠ ʜʘʥʠʤʠ, ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʚ ʨʘʡʦʥʽ ʻ ʥʝʘʛʨʝʩʠʚʥʠʤʠ ʜʦ ʢʦʥʩʪʨʫ-

ʢʮʽʡ ʟ ʙʝʪʦʥʫ ʚʩʽʭ ʤʘʨʦʢ, ʮʝʤʝʥʪʥʦ-ʢʣʘʜʦʯʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘʢʦʞ ʩʣʘʙʦ ʘʛʨʝʩʠʚʥʽ ʜʦ ʘʨʤʘʪʫʨʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʟʤʦʯʫʚʘʥʥʽ. 

ɿʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ 1.1 ɼɹʅ ɺ.1.1-12:2006, ˇʨʫʥʪʠ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ɯɯɯ-ʾ ʢʘʪʝʛʦʨʽʾ ʟʘ ʩʝʡʩʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʈʘʡʦʥ ʚʠʰʫʢʫʚʘʥʴ ʤʘʻ ʩʝʡʩʤʽʯ-

ʥʽʩʪʴ ʨʽʚʥʫ 6 ʙʘʣʘʤ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʜʦʜʘʪʢʫ ɾ ɼɹʅ ɸ.2.1-

1-2008, ʪʝʨʠʪʦʨʽʷ ʚʠʰʫʢʫʚʘʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɯɯɯ-ʾ (ʩʢʣʘʜʥʦʾ) ʢʘʪʝʛʦʨʽʾ ʽʥʞʝʥʝ-

ʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 
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5.2 ɺʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʪʘ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ 
 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʟʘʢʣʘʜʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʫ ʤʠ ʚʨʘʭʦʚʫʻʤʦ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ:  

ʄʽʥʽʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʟʘʢʣʘʜʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ ʚʽʜ ʧʽʜʣʦʛʠ ʧʽʜʚʘʣʫ ʧʨʠʡʤʘ-

ʻʪʴʩʷ ʥʝ ʤʝʥʰʝ 0,4 ʤʝʪʨʘ: 

dmin= Hʧʽʜʚ+ 0,4 = 2,9 + 0,4 = 3,3 ʤ. 

ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʷʻʤʦ ʤʽʥʽʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽ-

ʤʘʪʠʯʥʠʭ ʫʤʦʚ: 

dmin= d Ĭ Kh = 1,0 Ĭ 0,5 = 0,5 ʤʝʪʨʘ. 

ʊʘʢʦʞ ʧʝʨʝʚʽʨʷʻʤʦ ʤʽʥʽʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʣʦʛʽʯ-

ʥʠʭ ʫʤʦʚ: 

dmin= В Ὤ̒ ȟ̨̌+ (0,2...0,4) = 0,2 + 0,3 = 0,5 ʤ. 

ɺ ʷʢʦʩʪʽ ʥʝʩʫʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʦʙʠʨʘʻʤʦ ɯɻɽ-2 ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʦʧʦʨʦʤ R0= 

200 ʢʇʘ. 

5.3 ʉʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 
 

ɼʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʛʨʘʤʘ ʃɯʈɸ-

ʉɸʇʈ 2016. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʘʨʢʘʩʫ ʙʫʜʽʚʣʽ ʪʘ ʛʨʘʥʠʯʥʠʭ ʟʥʘ-

ʯʝʥʴ ʧʨʠʢʣʘʜʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ. 
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ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ: 

ɯʟʦʧʦʣʷ ʥʘʧʨʫʞʝʥʴ ʧʦ ʤʦʤʝʥʪʫ Mx, ʢʅʤ  



 

     
ʂɺɸʃɯʌɯʂɸʎɯʁʅɸ ʈʆɹʆʊɸ 
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ɯʟʦʧʦʣʷ ʥʘʧʨʫʞʝʥʴ ʧʦ ʤʦʤʝʥʪʫ My, ʢʅʤ 








































































































