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SINGULARLY PERTURBED EQUATION WITH A JUMP IN SOLUTIONS 

 

ÉAzimov B., ORCID: 0000-0001-5849-8583, Ph.D., 

Osh State University, Osh, Kyrgyzstan, b_r82@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜʦʤ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʘ ʘʩʠʤʧʪʦʪʠʢʘ ʨʝʰʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ 

ʦʜʥʦʤʝʨʥʦʛʦ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʃʘʡʪʭʠʣʣʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʟʘʜʘʯʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʪʦʯʢʝ x=0 ʩʫʱʝʩʪʚʫʝʪ ʦʩʦʙʘʷ ʪʦʯʢʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʵʪʦʡ ʦʩʦʙʦʡ 

ʪʦʯʢʝ ʨʝʰʝʥʠʝ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʦʡ ʟʘʜʘʯʠ ʃʘʡʪʭʠʣʣʘ ʨʝʟʢʦ ʤʝʥʷʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ, ʪ. ʝ. 

ʧʨʦʠʩʭʦʜʠʪ ʷʚʣʝʥʠʝ ʩʢʘʯʢʘ. ɺʳʯʠʩʣʝʥʦ ʟʥʘʯʝʥʠʝ ɻʪʦʛʦ ʩʢʘʯʢʘ. 

 

Abstract. The asymptotics of the solution of the model one-dimensional singularly perturbed 

Lighthill equation is constructed by the parametrization method. A feature of the problem is that 

there is a singular point at the point x=0. It is proved that at this singular point the solution of 

the singularly perturbed Lighthill problem changes its value sharply, i.e., jump occurs. The value of 

this jump is calculated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ʠʥʜʫʢʮʠʠ, ʤʝʪʦʜ ʤʘʞʦʨʘʥʪ, ʦʩʦʙʘʷ ʪʦʯʢʘ, ʘʩʠʤʧʪʦʪʠʢʘ, 

ʩʢʘʯʦʢ. 

 

Keywords: principle of induction, majorant method, singular point, asymptotics, jump. 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʙʦʪʳ ʨʷʜʘ ʘʚʪʦʨʦʚ [1ï9]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: 
 

ὼ ‐ό ήὼόὼ ὶὼ, (1) 

 

όρ όȟ (2) 
 

ʛʜʝ π ‐Ḻρ- ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ, ὼɴ πȟρȟ όð ʠʟʚʝʩʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ήὼȟὶὼᶰ

ὅ πȟρ . 

ʊʨʝʙʫʝʪʩʷ ʤʝʪʦʜʦʤ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʴ ʩʢʘʯʦʢ ʨʝʰʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ὼ

π. ɺ ʫʨʘʚʥʝʥʠʠ (1) ʚʚʝʜʝʤ ʧʘʨʘʤʝʪʨ ‚ɴ ‚ ‐ȟρ, ̄̅ ̆‚ ‐- ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ, ʠ  ‚ π π. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ 
 

ὼ‚ ‐ό‚ π, (3) 
 

ʪʦ ʫʨʘʚʥʝʥʠʝ (1) ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ 
 

‚ ὶὼ‚ ήὼ‚ ό‚, όρ ό (4.1) 

 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 13 

 

‚
 
ὼ ‚ ‐ό ‚ȟ  ὼρ ρ (4.2) 

 

ʀʩʩʣʝʜʫʝʤ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (4.1) ʠ (4.2). ʈʝʰʝʥʠʝ ʙʫʜʝʤ ʠʩʢʘʪʴ ʚ ʚʠʜʝ 

ʨʷʜʦʚ: 
 

ό‚ ό ‚ ‐ό ‚ ‐ό ‚ Ễ (5.1) 
 

ὼ ‚ ‐ὼ ‚ ‐ὼ ‚ Ễ (5.2) 
 

ɿʜʝʩʴ ό‚ Ὦ πȟρȟςȟσȟȣ ȟ      ὼ ‚ Ὧ ρȟςȟσȟȣ  ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ό ρ ό,    ό ρ π, ὼ ρ πȟ   (k=1,2,3é). 

ʇʦʜʩʪʘʚʣʷʷ (5.1), (5.2), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ (4.1) ʠ (4.2) ʧʦʣʫʯʘʝʤ: 
 

‚
Ὠό

Ὠ‚
‚‐ ὶ‚ ὶ‚ ‐ὼ ‐ὼ Ễ  

ή‚ ή ‚ ‐ὼ ‐ὼ Ễ ό ‚ ‐ό Ễ ȟ 

‚ В ‐ Ὧ‚ ‚ В ὼ ‚‐ ‐В ό ‚‐. 

ʆʪʩʶʜʘ, ʝʩʣʠ ʧʨʠʨʘʚʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩʪʝʧʝʥʷʭ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʪʦ ʠʤʝʝʤ 
 

ὶ‚
ρ

ὯȦ
 
Ὠὶ‚

Ὠ‚
ȟ    ή ‚

ρ

ὮȦ
 
Ὠή‚

Ὠ‚
Ȣ 

‚ ή‚ό ‚ ὶ‚ȟ    ό ρ όȟ 

ὒό ‚ḧ‚
Ὠό

Ὠ‚
ή‚ό ‚ ὶ‚ὼ ‚ ή ‚ὼ ‚ό ‚Ȣ 

(6.0) 

 

ό ρ πȢ (6.1) 
 

ὓὼ ‚ḧ‚ ὼ ‚ ό ‚ȟ  ὼ ρ π (7.1) 

 

ὒό ‚ ὶὼ ὶὼ ήὼό ‚ όή ‚ὼ  

ὶὼ ήὶό Ὢὼȟό , ό ρ π 

(6.2) 

 

ὓὼ ό ‚ȟὼ ρ πȟé. é é é é é.  é é 

ὒό ‚ ὶὼ ήὼό Ὢ ὼȟὼȟȣȟὼ ȟόȟόȟȣȟό ȟ 

(7.2) 

 

ό ρ πȢ (6.m) 
 

ὓὼ ό ‚ȟ ὼ ρ πȟ 

é. é é é é é.  é é 

(7.m) 

 

ʌʫʥʢʮʠʷ Ὢ ὼȟὼȟȣȟὼ ȟόȟόȟȣȟό  ï (6.0) ð ʨʝʰʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʪʦʣʴʢʦ ʦʪ 

ʬʫʥʢʮʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʘʨʛʫʤʝʥʪʦʚ 
 

ό ‚ όὩὼὴ᷿ήίί Ὠίὖ‚᷿ὖ ίί ὶίὨί, (8) 

 

ɿʜʝʩʴ 
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ὖ‚ Ὡὼὴ ήίί Ὠί ί Ὡὼὴ
ήί ή

ί
Ὠί  

‚ ὗ‚ȟ   ὗί Ὡὼὴ᷿ Ὠί. 

ʄʳ ʩʯʠʪʘʝʤ 

ή ήπ π. 

ʊʦʛʜʘ  (8)  
 

ό ‚ ‚ͯ ὗπ ‚ ȟ     ‚O πȢ          ὥ ὗπ  (9) 
 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ 

‚O π ʧʨʠ  όᴼЊ. 

ὥ ὥπ ό ί ὗ ίὶίὨί 

ʊʝʧʝʨʴ ʠʟ (7.1) 

ὼ ‚ ‚ ί ό ίὨίͯ‚ όί Ὠίͯ ‍‚ ȟ ‚O πȟ ‍
ό

ρ ή
 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ 
 

ὼ ‚ͯ ‍‚ ȟ ‚O π (10) 
 

ʊʝʧʝʨʴ ʠʟ (6.1). 
 

ὒό ‚ ὃͯ‚ , ‚O π (11) 
 

ɿʜʝʩʴ ʤʳ ʧʠʰʝʤ ὃ ὧέὲίὸ, ʪʦ ʠʟ (11). 
 

ό ‚ ‚ͯ ί ὨίὈ ‚ͯ ὄȟ          ‚O πȢ  ὄ ὧέὲίὸȢ 

 

ʊʝʧʝʨʴ ʥʘʡʜʝʤ ʘʩʠʤʧʪʦʪʠʢʫ ὼ ‚- ʠʟ (7.2). 
 

ὼ ‚ ‚᷿ ί ό ίὨίͯ‚᷿ ὄὛ Ὠίͯ‍‚ ȟ      ‚O πȢ 
 

ʊʝʧʝʨʴ ʠʟ (6.2) 
 

ὒό ‚ ὃͯ‚ ,  ‚O π. 

ʀʟ ʵʪʦʛʦ 

ό ‚ ‚ͯ ᷿ί Ὠίὄ ὄͯ‚ ȟ          ‚O π. 
 

ɼʘʣʝʝ ʧʦ ʧʦʣʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ 
 

ὼ ‚ͯ ‍‚ ȟό ‚ ὄͯ‚ ȟ‚O π. 
 

ɿʥʘʯʠʪʴ, ʘʩʠʤʧʪʦʪʠʢʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (4.1) ʠ (4.2.) ʧʨʠʤʝʪ ʚʠʜ: 
 

ό‚ ‚ͯ ὥ ὄ‚ ‐ ὄ ‚ ‐ Ễ ὄ ‚ ‐ Ễ  

ὼ‚ ‍ͯ‚Ӷ‍‚ ‐ ‍ ‚ ‐ Ễ ‍ ‚ ‐ Ễ  

(12) 

 

ʀʟ (12) ʵʪʦʪ ʨʷʜ ʷʚʣʷʝʪʩʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʤ ʨʷʜʦʤ. ɽʩʣʠ 
 

‚ɴ ‐ ȟρ (13) 
 

ɽʩʣʠ π ‎ ρ. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 15 

 

ʊʝʧʝʨʴ 

ὼ‚Ӷ ‚
ὥ

ρ ή
‚ ‐ ὕ‐  (14) 

 

ɽʩʣʠ ʤʳ ʥʘʡʜʝʤ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ‚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ὼ π  ʠʟ ʫʨʘʚʥʝʥʠʷ 
 

‚ ‐ͯ‐ π, ‚O π 
(15) 

 

ʊʦʛʜʘ ʠʟ (12.1) 

όπͯ‐
ὥ

ρ ή
 

(16) 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, (16) ʝʩʪʴ ʩʢʘʯʦʢ ʨʝʰʝʥʠʷ ʚ ʪʦʯʢʝ x=0. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ 

ʬʦʨʤʘʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ. ʊʝʧʝʨʴ ʧʨʦʚʝʨʠʤ, ʢʦʛʜʘ ʫʨʘʚʥʝʥʠʷ (1) ʠ 

(4) ʵʢʚʠʚʘʣʝʥʪʥʳ. 

ὼ‚ ‐ό‚ ‚ ‐
ὥ

ρ ή
‚ ‐ὥ‚ ὕ‐ ‚ ‐‚ ὥ

ή

ρ ή
ὕ‐ ȟ ‐O π 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʙʫʜʝʪ ʥʫʣʝʥ, ʝʩʣʠ 
 

‚ͯ ,  ὥ π ʦʥʦ ʤʥʠʤʦʝ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ὼ‚ ‐ό‚ π    ʝʩʣʠ ὥ π , ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʳ (1) ʠ (4) ʵʢʚʠʚʘʣʝʥʪʥʳ 

ʧʨʠ ὥ π. 

ʊʝʦʨʝʤʘ. ɽʩʣʠ  

ὥ ὗπ ό ί ὗίὶίὨί π 

ʊʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1) ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʦʪʨʝʟʢʝ πȟρ ʠ ʚ ʪʦʯʢʝ ὼ π ʙʫʜʝʪ ʩʢʘʯʦʢ (16). 

ʇʦʣʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʜʦʢʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʤʘʞʦʨʘʥʪ. ʉʣʫʯʘʡ*, ʢʦʛʜʘ ήπ π,   

ὶπ ὶ π. ɺ ʵʪʦʤ ʩʣʫʯʘʝ:  
 

ό ὼ ὶͯὰὲὼ (17) 
 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ὶ ὶπ π (18) 
 

ʊʦʛʜʘ ʠʟ ʫʨʘʚʥʝʥʠʡ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʫʯʘʷ* 
 

ὼ ‚ ‚ ί ό ίὨίͯ‚ ί ὶὰὲὛὨί
ό ὰὲὛ

Ὠὺ Ὓ Ὠί
ὠ Ὓ ȿ  ͯ

‚ͯὶὰὲὛί ‚᷿ ὰὲὛϽὛ Ὠίͯ ὶὰὲ‚ȟ‚O π ʪ.ʝ. 
 

ὼ ‚ͯ ὶὰὲ‚ (19) 
 

ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ό ‚. ʀʟ ʧʨʝʜʳʜʫʱʝʛʦ ʧʫʥʢʪʘ (6.1). 
 

ό ‚ ὖͯ‚ ὖ ίὰὲίὶί Ὠίͯὄὰὲ‚Ὠίȟ ‚O π 

ὄ ή πὶ π 

(20) 

 

ʆʪʩʶʜʘ 

ὄ ὧέὲίὸπ 
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ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ὼ ‚. 
 

ὼ ‚ ‚᷿ ί ό ίὨίͯ ‍ὰὲ‚ȟ  ‍ ‍ π (21) 

 

ɽʩʣʠ ό ‚  ʬʫʥʢʮʠʷ 

ό ‚ ὖͯ‚ ὰὲίί Ὠίͯὄὰὲ‚ȟ ‚O π 

ὄ ὧέὲίὸ 

ʇʦ ʧʨʠʥʮʠʧʫ ʠʥʜʫʢʮʠʠ 
 

ὼ ‚ ‍ͯὰὲ ‚ȟ      ‚O πȢ        ά ρ 

ό ‚ ‍ͯὰὲ ‚ȟ      ‚O πȢ        ᶅάᶰὔ 

(22) 

 

ʊʘʢ ʯʪʦ 
 

ό‚ ÌͯÎ ‚ὶ ὄ‐ὰὲ‚ ‐ὰὲ‚ ὄ Ễ ‐ὰὲ‚ ὄ Ễ  

ὼ‚ ‚ͯ ὶ‐ὰὲ‚Ễ ‍ ‐ὰὲ‚ Ễ 

ὼ‚ πᵼ‚ ‍ὰὲ‚ή π O ‚ ‐ͯ ὰὲ‐ ὄ π 

(23) 

 

ɺ ʠʥʪʝʨʚʘʣʝ [ɝ_0 (Ů),1] ʨʷʜ (23) ʩʭʦʜʠʪʩʷ. 

ʊʝʧʝʨʴ 
 

ὼ‚ ‐ό‚ ‚ͯ ὶὰὲ‚π, ‚ɴ ‚ȟρ 
 

ʇʦʵʪʦʤʫ (1) ʠ (2) ʵʢʚʠʚʘʣʝʥʪʥʳ ʚ ʪʦʯʢʝ ὼ π  

ό‚ ὶͯὰὲ‚ 

ʠ ʙʫʜʝʪ ʩʢʘʯʢʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʨʘʟʤʝʱʝʥʠʷ ʩ ʚʝʨʭʥʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ. ʇʨʠʚʝʜʝʥ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʢʦʛʜʘ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʣʠʥʝʡʥʳ. ɼʣʷ 

ʠʣʣʶʩʪʨʘʮʠʠ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʧʨʠʚʝʜʝʥ ʠ ʨʝʰʝʥ ʯʠʩʣʦʚʦʡ ʧʨʠʤʝʨ. 

 

Abstract. The problem of placement with upper restrictions on the volume of production and 

processing of products is formulated. A method for solving the problem is given when the functions 

that determine production costs and processing costs are linear. To illustrate the solution method, 

a numerical example is given and solved. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ, ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ 

ʤʦʜʝʣʠ, ʧʨʝʜʧʨʠʷʪʠʝ, ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Keywords: process modeling, economic and mathematical methods and models, enterprise, 

production location. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ m ʧʫʥʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ iA , c ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ .,...,2,1, miax ii =¢

ʇʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ʵʪʠʭ ʧʫʥʢʪʦʚ ʧʨʦʜʫʢʮʠʷ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ n ʧʨʝʜʧʨʠʷʪʠʡ njB j ,...2,1, = , 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʛʜʝ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʲʝʤʝ 0²jb  ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʩʚʦʝʡ ʥʫʞʜʳ, ʘ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʲʝʤʝ 00 ²jy

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ. 

ʆʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ njy j ,...,2,1,0 = ʥʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ jB

ʦʛʨʘʥʠʯʝʥ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ jQ , ʪ. ʝ. .,...,2,1,0 0 njQy jj =¢¢ . 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʤ ʚʝʣʠʯʠʥʘ 0b ð ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝʤʠ 
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ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ miAi ,...,2,1, =  ʠʟʚʝʩʪʥʘ ʬʫʥʢʮʠʷ )( ii xj

ʦʧʨʝʜʝʣʷʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ix , 

ʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ njB j ,...,2,1, =  ʟʘʜʘʥʘ ʬʫʥʢʮʠʷ )( 0jj yy , ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʧʨʦʜʫʢʮʠʠ .,...,2,1,0 njy j = .ʀʟʚʝʩʪʥʘ ʪʘʢʞʝ ʤʘʪʨʠʮʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʩʭʦʜʦʚ .
,nmijc ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ,,...,2,1,0 mixi =² ʧʝʨʝʨʘʙʦʪʢʠ 

,,...,2,1,0 njy j = ʠ ʧʝʨʝʚʦʟʢʠ njmixij ,...2,1,,...2,1,0 ==²  ʤʠʥʠʤʠʟʠʨʫʶʱʠʝ ʩʫʤʤʘʨʥʳʝ 

ʟʘʪʨʘʪʳ, ʪ. ʝ. ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʤʠʥʠʤʫʤ. 
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ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (1)-(6) ʚ ʩʣʫʯʘʝ ,ʢʦʛʜʘ ʬʫʥʢʮʠʠ  )( ii xj  ʠ )( 0jj yy ð ʣʠʥʝʡʥʳʝ, ʪ.ʝ. 

,)( iiii xcx =j  [ ] ,,...,2,1,,0 miax ii =Í ,)( 000 jjjj ycy =y [ ] .,...,2,1,,00 njQy jj =Í  ʀʩʢʣʶʯʠʤ ʠʟ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (1) ʠ ʦʛʨʘʥʠʯʝʥʠʡ (2) ʧʝʨʝʤʝʥʥʳʝ .,...,2,1, mixi = ,. ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʜʘʯʫ (1)-

(6) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 
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ɼʣʷ ʨʝʰʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʟʘʜʘʯʠ (8)-(13) ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ, ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [1, 

2]. ʇʨʝʦʙʨʘʟʫʝʤ ʟʘʜʘʯʫ (8ï13). ɺʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ,,...,2,1,01 mixin =²+  ʠ 

,,...,2,1,01 njx jm =²+ ʦʙʨʘʱʘʝʤ ʥʝʨʘʚʝʥʩʪʚʦ(9), (10) ʚ ʨʘʚʝʥʩʪʚʘ. ʆʧʨʝʜʝʣʷʝʤ ä
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ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ mixin ,..,2,1,01 =²+  ʠ  ,,..2,1,01 njx jm =²+  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʣʘʛʘʶʪʩʷ ʨʘʚʥʳ ʥʫʣʶ, ʪ. ʝ. ,,...,2,1,01 micin ==+  ,,..,2,1,01 njc jm ==+  

ʊʘʙʣʠʮʘ 1 
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ʛʜʝM  ð ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ(ʟʘʧʨʝʱʘʶʱʠʡ ʪʘʨʠʬ). 

ʇʨʠʤʝʨ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʤ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʨ 

ʪʨʝʤʷ ʧʫʥʢʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (3=m ) ʠ ʯʝʪʳʨʴʤʷ ʧʫʥʢʪʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ (4=n ). 

ʀʤʝʝʪʩʷ: ʪʨʠ ʧʫʥʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ 3,2,1, =iAi  ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ,3,2,1,0 =¢¢ iax ii  
ʪ. ʝ. 1000,1500,1500 32 ¢¢¢¢¢¢ xxxi . 

ʇʨʦʜʫʢʮʠʷ, ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ʵʪʠʭ ʧʫʥʢʪʘʭ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ma

11+mx
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4,3,2,1, =jB j ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʛʜʝ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʲʝʤʝ { }40,40,60,50=b  ʙʝʟ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʩʪʘʚʣʷʝʪ ʜʣʷ ʩʚʦʝʡ ʥʫʞʜʳ, ʘ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʲʝʤʝ 4,3,2,1,00 =² jy j

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ njB j ,..,2,1, = . ʆʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

4,3,2,1,00 =² jy j  ʥʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠjB  ʦʛʨʘʥʠʯʝʥ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ, ʪ.ʝ. 800,600,900,500 40302010 ¢¢¢¢¢¢¢¢ yyyy . 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʟʚʝʩʪʥʦ ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʵʪʦʡ ʢʦʤʧʘʥʠʠ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʪ. ʝ. 1700 =b . ʂʨʦʤʝ ʵʪʦʛʦ, 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 3,2,1, =iAi , ʠ ʧʦʪʨʝʙʣʝʥʠʷ (ʧʝʨʝʨʘʙʦʪʢʠ) 4,3,2,1, =jB j  , 

ʠʟʚʝʩʪʥʳ ʣʠʥʝʡʥʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʬʫʥʢʮʠʠ 3,2,1),( =ixiij  ʠ 4,3,2,1),( 0 =jy jjy , ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʚʠʜ: 

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ].80,0,2)(

,60,0,3)(

,90,0,)(

,50,0,3)(

,100,0,)(

,150,0,2)(

,150,0,2)(

4040404

3030303

2020202

1010101

3333

2222

1111

Í=

Í=

Í=

Í=

Í=

Í=

Í=

yyy

yyy

yyy

yyy

xxx

xxx

xxx

y

y

y

y

j

j

j

 

 

ʀʟʚʝʩʪʥʘ ʪʘʢʞʝ ʤʘʪʨʠʮʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ 
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4,3,2,1,3,2,1,0 ==² jixij , ʧʝʨʝʨʘʙʦʪʢʠ ,4,3,2,1,00 =² jy j  ʜʦʩʪʘʚʣʷʶʱʠʝ ʤʠʥʠʤʫʤ ʮʝʣʝʚʦʡ 
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ʛʜʝ .,,,, 43214,3
yyyyyxx ij ==  

ʇʨʝʦʙʨʘʟʫʝʤ ʟʘʜʘʯʫ (14ï19). ʀʩʢʣʶʯʠʤ ʧʝʨʝʤʝʥʥʳʝ ,3,2,1, =ixi  ʠʟ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

(14) ʠ ʦʛʨʘʥʠʯʝʥʠʡ (15). ʆʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʷ , ʧʦ ʬʦʨʤʫʣʝ 4,3,2,1, =+= jbQQ jjj , 
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ɺʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 3,2,1,1 =+ ixin , ʠ .4,3,2,1,1 =+ jx jm ʆʧʨʝʜʝʣʷʝʤ 

ʚʝʣʠʯʠʥʳ ä
=

+

3

1

1

i

inx  ʠ ä
=

+

4

1

1

j

jmx ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʘʤ ()*. ʀʤʝʝʤ ä ä
= =

++ ==
3

1

4

1

11 110,40
i j

jmin xx . 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ (20)-(24) ʙʫʜʝʤ ʠʩʢʘʪʴ ʤʝʪʦʜʦʤ ʧʦʪʝʥʮʠʘʣʦʚ [3]. ʇʦʣʫʯʠʤ ʦʧʪʠʤʘʣʴʥʦʝ 
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ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 2150),( =** yxL  ʫ. ʝ. ʀʟ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ 3B ʧʦʣʫʯʘʝʪ ʧʨʦʜʫʢʮʠʶ ʠʟ ʧʫʥʢʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 1A ʚ ʦʙʲʝʤʝ 1003 =b  ʜʣʷ ʩʚʦʝʡ ʧʦʪʨʝʙʥʦʩʪʠ. ʇʨʝʜʧʨʠʷʪʠʝ 1B  ʧʦʣʫʯʘʝʪ 

ʧʨʦʜʫʢʮʠʶ ʚ ʦʙʲʝʤʝ 100 ʝʜʠʥʠʮ ʠʟ1A, ʯʘʩʪʴ ʠʟ ʥʠʭ ʚ ʦʙʲʝʤʝ 501=b  ʦʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʩʚʦʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʦʩʪʘʣʴʥʳʝ 5010=y ʧʨʦʜʫʢʮʠʶ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ. ɸ ʧʨʝʜʧʨʠʷʪʠʝ2B  ʧʦʣʫʯʘʝʪ 

ʧʨʦʜʫʢʮʠʶ ʚ ʦʙʲʝʤʝ 100 ʝʜʠʥʠʮ ʠʟ 3A , ʠʟ ʥʠʭ ʦʩʪʘʚʣʷʝʪ ʩʝʙʝ 60 ʝʜʠʥʠʮ ʜʣʷ ʩʚʦʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʦʩʪʘʣʴʥʳʝ 4020=y ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ. ʇʨʝʜʧʨʠʷʪʠʝ 4B  

ʧʦʣʫʯʘʝʪ ʠʟ 2A  120 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ, ʦʩʪʘʚʣʷʝʪ ʜʣʷ ʩʚʦʝʡ ʥʫʞʜʳ 40 ʝʜʠʥʠʮ, ʦʩʪʘʣʴʥʳʝ

8040=y  ʝʜʠʥʠʮ ʥʘʧʨʘʚʣʷʝʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ.  

4,3,2,1, =jQj
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ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʝʝ ʧʝʨʝʚʦʟʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 2150 ʫ. ʝ. 
 

ʊʘʙʣʠʮʘ 2 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʙʝʥʟʦʣʦʚʳʭ, ʤʝʪʘʥʦʣʦʚʳʭ ʠ 

ʵʪʘʥʦʣʦʚʳʭ ɻ ʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ Agaricus bisporus, Lentinula edodes ʠ Pleurotus 

ostreatus (ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚʠʜ)r; Fomes fomentarius, Inonotus obliquus ʠ Trametes versicolor 

(ʜʠʢʦʨʘʩʪʫʱʠʝ ʚʠʜ)r. ʆʮʝʥʠʚʘʣʠ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ (ʤʝʪʦʜʳ ɼʌʇɻ, ʬʝʨʨʦ-/ʬʝʨʨʠʮʠʘʥʠʜʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ, CUPRAC ʠ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʭʦʜ ʙʝʥʟʦʣʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʪʘʚʣʷʣ ʜʦ 1,9%; 

ʤʝʪʘʥʦʣʦʚʳʭ ʜʦ 7,2%; ʵʪʘʥʦʣʦʚʳʭ ʜʦ 9,6%. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʤʝʪʘʥʦʣʦʚʳʭ 

ʠ ʵʪʘʥʦʣʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʜʠʢʦʨʘʩʪʫʱʠʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʩʦʩʪʘʚʣʷʣʦ ʜʦ 29,5 ʤʛ-ʵʢʚ ʨʫʪʠʥʘ ʥʘ 

ʛʨʘʤʤ ʵʢʩʪʨʘʢʪʘ. ʕʢʩʪʨʘʢʪʳ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʨʦʷʚʣʷʣʠ ʥʝʚʳʩʦʢʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʷʭ ɼʌʇɻ ʠ CUPRAC. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʘʥʦʣʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ 

F. fomentarius ʠ T. versicolor, ʘ ʪʘʢʞʝ ʵʪʘʥʦʣʦʚʳʝ ʠʟ L. edodes, F. fomentarius ʠ T. versicolor 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ɼʌʇɻ ʠ ʨʘʜʠʢʘʣʘ ɓ-ʢʘʨʦʪʠʥʘ.  

  

Abstract. The antioxidant properties of benzene, methanol, and ethanol extracts from 

Agaricus bisporus, Lentinula edodes, Pleurotus ostreatus (cultivated species); Fomes fomentarius, 

Inonotus obliquus ʠ Trametes versicolor (wild species) were studied. The total content of 

flavonoids and antioxidant activity were evaluated (DPPH, PFRAP, CUPRAC and ɓ-carotene 

bleaching assay). The yield of benzene extracts was up to 1.9%; methanol up to 7.2%; ethanol to 

9.6%. The content of total flavonoids in methanol and ethanol extracts from wild macromycetes 

was up to 29.5 mEq of rutin per gram of extract. Extracts from macromycetes showed low 

antioxidant activity in the PFRAP and CUPRAC reactions. It was found that methanol extracts from 

F. fomentarius and T. versicolor, as well as ethanol extracts from L. edodes, F. fomentarius and 

T. versicolor, have high antiradical activity against DPPH and ɓ-carotene radical. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʠʙʳ, ʵʢʩʪʨʘʢʪʳ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʬʣʘʚʦʥʦʠʜʳ, ɼʌʇɻ-ʪʝʩʪ, ʬʝʨʨʦ-/ʬʝʨʨʠʮʠʘʥʠʜʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ 

CUPRAC, ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ɓ-ʢʘʨʦʪʠʥʘ, Ŭ-ʪʦʢʦʬʝʨʦʣ, ʪʨʦʣʦʢʩ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ.  

 

Keywords: Fungi, macromycetes extracts, antioxidant properties, flavonoids, DPPH, PFRAP, 

CUPRAC, ɓ-carotene bleaching assay, Ŭ-tocopherol, trolox, spectrophotometry. 
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ɺʚʝʜʝʥʠʝ 

ʕʢʩʪʨʘʢʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʢʨʦʤʠʮʝʪʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʰʠʨʦʯʘʡʰʝʛʦ ʩʢʨʠʥʠʥʛʘ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʫ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʘʢʦʛʦ ʨʦʜʘ ʠʟʫʯʝʥʠʝ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘʯʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʠ ʧʨʠʚʝʣʦ ʢ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʦʪʢʨʳʪʠʷʤ ʚ 

ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ: ʧʝʥʠʮʠʣʣʠʥʘ ʫ Penicillium crustosum, ʬʠʪʦʛʦʨʤʦʥʘ ʛʠʙʙʝʨʝʣʣʠʥʘ ʫ 

Gibberella fujikuroi ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʩʚʝʨʰʝʥʠʷʤ, ʧʨʝʦʙʨʘʟʠʚʰʠʤ ʞʠʟʥʴ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺʩʝ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʚʳʩʰʠʭ ʛʨʠʙʦʚ ʚʚʦʜʠʪʩʷ ʚ ʢʫʣʴʪʫʨʫ ʥʝ ʪʦʣʴʢʦ ʩ ʧʠʱʝʚʳʤʠ, ʥʦ ʠ ʩ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʮʝʣʷʤʠ. ʊʘʢ ʯʪʦ ʧʦʥʷʪʠʷ çʢʫʣʴʪʠʚʠʨʫʝʤʳʡè ʠ çʜʠʢʦʨʘʩʪʫʱʠʡè ʚʠʜ 

ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚʠʜʳ ʛʨʠʙʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʫʩʧʝʰʥʦ ʩʫʱʝʩʪʚʫʶʪ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ, 

ʪʦʛʜʘ ʢʘʢ ʢʫʣʴʪʠʚʠʨʫʝʤʦʩʪʴ ʥʳʥʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ð ʚʦʧʨʦʩ ʙʫʜʫʱʝʛʦ. ɺʳʜʝʣʝʥʘ 

ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʛʨʠʙʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʧʦʠʩʢ ʩʦʝʜʠʥʝʥʠʡ 

ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʱʝʩʪʚʝ 

ʩʫʱʝʩʪʚʫʝʪ ʘʢʪʠʚʥʳʡ ʟʘʧʨʦʩ ʥʘ ʥʘʪʫʨʘʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʢʘʢ ʧʨʦʪʠʚʦʚʝʩ ʤʥʦʞʝʩʪʚʘ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʢʘʢ ʘʣʠʤʝʥʪʘʨʥʳʤ 

ʧʫʪʝʤ, ʪʘʢ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ɹɸɼʦʚ, ʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʢʦʩʤʝʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʪ. ʜ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʞʝʣʘʝʤʳʭ ʩʚʦʡʩʪʚ ʟʘʧʨʘʰʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʝʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʜʦ ʩʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʛʦʨʪ ʥʘʩʝʣʝʥʠʷ ʫʩʧʝʰʥʦ 

ʜʦʚʝʜʝʥʳ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʠ 

ʩʧʦʩʦʙʘʭ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʪʘʢʦʚʳʤ. ʉʫʱʝʩʪʚʫʝʪ ʦʙʰʠʨʥʘʷ ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚʦʦʙʱʝ [1], ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʦʜʦʚ [2], ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ð ʜʠʢʦʨʘʩʪʫʱʠʭ [3] ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ [4]. 

ʇʨʠʚʦʜʠʤʳʝ ʜʘʥʥʳʝ ʣʝʛʢʦ ʩʨʘʚʥʠʚʘʪʴ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʕʢʩʪʨʘʢʪʳ 

ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʫʯʘʶʪ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ 

ʵʢʩʪʨʘʛʝʥʪʘ, ʠʣʠ ʚʦʜʦ-ʩʧʠʨʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʦ 70%. ʉʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ 

ʜʘʥʥʳʭ ʦ ʩʚʦʡʩʪʚʘʭ ʵʢʩʪʨʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʧʦ ʉʦʢʩʣʝʪʫ ʪʨʝʤʷ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʰʝʩʪʠ ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʧʷʪʴʶ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʬʣʘʚʦʥʦʠʜʦʚ; ʦʮʝʥʢʘ ʦʙʱʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (PFRAP ʠ CUPRAC) ʠ 

ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (DPPH ʠ ʤʝʪʦʜ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʩʪʨʘʛʠʨʦʚʘʣʠ ʠʟʤʝʣʴʯʝʥʥʫʶ ʚʦʟʜʫʰʥʦ-ʩʫʭʫʶ ʙʠʦʤʘʩʩʫ ʧʣʦʜʦʚʳʭ ʪʝʣ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ: ʐʘʤʧʠʥʴʦʥ ʜʚʫʩʧʦʨʦʚʳʡ (Agaricus bisporus (J. E. Lange) Imbach; 

ʃʝʥʪʠʥʫʣʘ ʩʲʝʜʦʙʥʘʷ (Lentinula edodes (Berk.) Pegler), ʰʠʠʪʘʢʝ; ɺʝʰʝʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Pleurotus ostreatus (Jacq.) P. Kumm.); ʊʨʫʪʦʚʠʢ ʥʘʩʪʦʷʱʠʡ (Fomes fomentarius (L.) Fr.)); 

ʊʨʫʪʦʚʠʢ ʩʢʦʰʝʥʥʳʡ (Inonotus obliquus ((Fr.) Pil§t) ʯʘʛʘ; ʊʨʫʪʦʚʠʢ ʨʘʟʥʦʮʚʝʪʥʳʡ (Trametes 

versicolor (L.) Lloyd) (ʈʠʩʫʥʦʢ 1). 

ʆʙʨʘʟʮʳ ʧʣʦʜʦʚʳʭ ʪʝʣ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʦʣʫʯʝʥʳ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʦʣʦʛʠʠ ʢʘʬʝʜʨʳ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʌ. ʉʢʦʨʠʥʳ. ʅʘʚʝʩʢʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʙʝʥʟʦʣʦʤ, 

ʤʝʪʘʥʦʣʦʤ ʠ ʵʪʘʥʦʣʦʤ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʦʪʛʦʥʷʣʠ ʧʫʪʝʤ ʨʦʪʘʮʠʦʥʥʦʛʦ ʠʩʧʘʨʝʥʠʷ, ʵʢʩʪʨʘʢʪʳ 

ʜʦʩʫʰʠʚʘʣʠ ʜʦ ʪʚʝʨʜʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜ ʚʳʪʷʞʢʦʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʷʣʠ ʚ ʤʝʪʘʥʦʣʝ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/ʤʣ.  
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ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʵʢʩʪʨʘʢʪʘʭ ʦʮʝʥʠʚʘʣʠ ʧʦ [5], ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʨʘʞʘʣʠ ʚ ʤʠʣʣʠʛʨʘʤʤ-ʵʢʚʠʚʘʣʝʥʪʘʭ ʨʫʪʠʥʘ ʥʘ ʛʨʘʤʤ ʵʢʩʪʨʘʢʪʘ.  

ʆʙʱʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʬʝʨʨʦ-/ʬʝʨʨʠʮʠʘʥʠʜʥʳʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (PFRAP (potassium ferricyanide reducing power)) ʧʦ [6]; 

ʤʝʪʦʜʦʤ CUPRAC (Cupric Reducing Antioxidant Capacity) ð ʧʦ [7]; ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʦʣʦʢʩ. ɸʥʪʠʨʘʜʠʢʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ɼʌʇɻ-ʪʝʩʪʘ (DPPH (1,1-Diphenyl-2-picrylhydrazyl Radical Scavenging Capacity (DPPH) 

Assay)) ʧʦ [8], ʧʫʪʝʤ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ (ɓ-Carotene Bleaching Assay) ʧʦ [9], ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ Ŭ-ʪʦʢʦʬʝʨʦʣ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (https://www.mycoportal.org/portal) 

 

ɺʩʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 

Solar ʈɺ 2201, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʢʶʚʝʪʳ ð ʢʚʘʨʮʝʚʳʝ, ʜʣʠʥʘ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʪʠ 10 ʤʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʧʣʦʜʦʚʳʭ ʪʝʣ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ.  
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ʊʘʙʣʠʮʘ 1 

ʇʈʆʎɽʅʊʅʓʁ ɺʓʍʆɼ ʕʂʉʊʈɸʂʊʆɺ ʀɿ ʇʃʆɼʆɺʓʍ ʊɽʃ ɻʈʀɹʆɺ 
 

ɺʠʜʳ ʛʨʠʙʦʚ ɺʠʜʳ ʵʢʩʪʨʘʢʪʦʚ 

ʙʝʥʟʦʣʦʚʳʡ ʤʝʪʘʥʦʣʦʚʳʡ ʵʪʘʥʦʣʦʚʳʡ 

ʂʫʣʴʪʠʚʠʨʫʝʤʳʝ ʤʘʢʨʦʤʠʮʝʪʳ 

Agaricus bisporus 1,2 Ñ 0,05 4,3 Ñ 0,76 5,1 Ñ 0,47 

Lentinula edodes 1,9 Ñ 0,08 7,2 Ñ 0,69 9,6 Ñ 0,43 

Pleurotus ostreatus 0,8 Ñ 0,04 5,7 Ñ 0,53 6,3 Ñ 0,57 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʤʘʢʨʦʤʠʮʝʪʳ 

Fomes fomentarius 0,5 Ñ 0,02 4,8 Ñ 0,54 5,6 Ñ 0,37 

Inonotus obliquus 0,3 Ñ 0,01 1,4 Ñ 0,12 2,1 Ñ 0,09 

Trametes versicolor 0,4 Ñ 0,08 3,7 Ñ 0,29 6,1 Ñ 0,48 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʦʚ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ 

ʧʣʦʜʦʚʳʭ ʪʝʣ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʦʚ, ʯʝʤ ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʙʝʥʟʦʣʦʤ. 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʚʠʜʳ ʤʘʢʨʦʤʠʮʝʪʦʚ ʜʘʚʘʣʠ ʤʝʥʴʰʠʡ ʚʳʭʦʜ ʵʢʩʪʨʘʢʪʦʚ, ʯʝʤ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʦʪʨʘʞʘʶʪ 

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʩʣʝʜʥʠʭ ð ʭʦʨʦʰʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʩʧʠʨʪʘʭ (ʊʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 2 

ʉʋʄʄɸʈʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʌʃɸɺʆʅʆʀɼʆɺ ɺ ʕʂʉʊʈɸʂʊɸʍ ʀɿ ʄɸʂʈʆʄʀʎɽʊʆɺ 

(ʚ ʤʛ-ʵʢʚ ʨʫʪʠʥʘ ʥʘ ʛʨʘʤʤ ʵʢʩʪʨʘʢʪʘ) 
 

ɺʠʜʳ ʛʨʠʙʦʚ ɺʠʜʳ ʵʢʩʪʨʘʢʪʦʚ 

ʙʝʥʟʦʣʦʚʳʡ ʤʝʪʘʥʦʣʦʚʳʡ ʵʪʘʥʦʣʦʚʳʡ 

ʂʫʣʴʪʠʚʠʨʫʝʤʳʝ ʤʘʢʨʦʤʠʮʝʪʳ 

Agaricus bisporus 1,6 Ñ 0,72 13,4 Ñ 0,25 14,7 Ñ 0,38 

Lentinula edodes 1,2 Ñ 0,09 12,1 Ñ 0,49 13,3 Ñ 0,41 

Pleurotus ostreatus 1,7 Ñ 0,03 10,2 Ñ 0,16 11,8 Ñ 0,35 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʤʘʢʨʦʤʠʮʝʪʳ 

Fomes fomentarius 8,1 Ñ 0,68 26,9 Ñ 1,25 29,5 Ñ 1,04 

Inonotus obliquus 4,9 Ñ 0,35 20,2 Ñ 0,84 24,8 Ñ 0,99 

Trametes versicolor 4,2 Ñ 0,76 18,2 Ñ 0,79 22,9 Ñ 0,65 

 

ʄʝʪʘʥʦʣʦʚʳʝ ʠ ʵʪʘʥʦʣʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ ʜʠʢʦʨʘʩʪʫʱʠʭ ʪʨʫʪʦʚʠʢʦʚ ʦʪʣʠʯʘʣʠʩʴ 

ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʣʘʚʦʥʦʠʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʫ ʜʘʥʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 

ʚʳʩʦʢʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʠ ʦʮʝʥʢʝ ʦʙʱʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʤʝʪʦʜʘʤʠ PFRAP ʠ CUPRAC ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʪʘʢʦʚʳʭ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʪʨʦʣʦʢʩʘ 

(ʈʠʩʫʥʦʢ 2). 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʣʦʢʩʘ, ʦʮʝʥʝʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʦʤ PFRAP, ʩʦʩʪʘʚʣʷʣʘ 

1,915Ñ0,086 ɹ ʧʨʠ 700 ʥʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʠʟ ʵʢʩʪʨʘʢʪʦʚ (ʙʝʥʟʦʣʦʚʳʡ 

ʠʟ F. fomentarius, ʤʝʪʘʥʦʣʦʚʳʝ ʠʟ A. bisporus, L. edodes ʠ T. versicolor, ʘ ʪʘʢʞʝ ʵʪʘʥʦʣʦʚʳʝ ʠʟ 

L. edodes ʠ F. fomentarius) ʜʦʩʪʠʛʘʣʠ ʣʠʰʴ ʧʦʣʦʚʠʥʥʳʭ ʟʥʘʯʝʥʠʡ.  
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ʈʠʩʫʥʦʢ 2. ʆʙʱʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ 

 

ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʦʥʦʚ ʤʝʜʠ ʚ 

ʤʝʪʦʜʠʢʝ CUPRAC. ʄʝʪʦʜʦʤ CUPRAC ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʣʦʢʩʘ ʚ ʧʨʦʮʝʥʪʘʭ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʦʮʝʥʝʥʘ ʢʘʢ 94,5Ñ0,79. ʊʦʣʴʢʦ ʵʢʩʪʨʘʢʪʳ ʠʟ F. fomentarius ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ İ 

ʦʪ ʚʝʣʠʯʠʥʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʨʦʣʦʢʩʘ. 

ʄʝʪʦʜʠʢʠ DPPH ʠ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʩʫʪʠ 

ʧʨʦʪʝʢʘʶʱʠʭ ʨʝʘʢʮʠʡ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʥʦʩʷʪʩʷ ʩʚʦʙʦʜʥʳʝ 

ʨʘʜʠʢʘʣʳ, ʚʦ ʚʪʦʨʦʤ ð ʦʥʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʨʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʦʢʠʩʣʝʥʠʠ ʣʠʥʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ [10]. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ɼʌʇɻ Ŭ-ʪʦʢʦʬʝʨʦʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 91,4Ñ1,18; 

ʨʘʜʠʢʘʣʘ ɓ-ʢʘʨʦʪʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 89,1Ñ0,82%, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ Alam N. et al. [11]. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʝʪʘʥʦʣʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʠʟ F. fomentarius ʠ T. versicolor, ʘ ʪʘʢʞʝ 

ʵʪʘʥʦʣʦʚʳʝ ʠʟ L. edodes, F. fomentarius ʠ T. versicolor ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 
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ʈʠʩʫʥʦʢ 3. ɸʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʠʟʚʝʜʝʥʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʧʦ ʉʦʢʩʣʝʪʫ ʙʝʥʟʦʣʦʤ, ʤʝʪʘʥʦʣʦʤ ʠ ʵʪʘʥʦʣʦʤ 

ʜʠʢʦʨʘʩʪʫʱʠʭ (F. fomentarius, I. obliquus, T. versicolor) ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ (A. bisporus, L. 

edodes, P. ostreatus) ʤʘʢʨʦʤʠʮʝʪʦʚ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʮʝʥʪʥʳʡ ʚʳʭʦʜ ʙʝʥʟʦʣʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩʦʩʪʘʚʣʷʣ ʜʦ 0,3õ1,9; 

ʤʝʪʘʥʦʣʦʚʳʭ 1,4õ7,2; ʵʪʘʥʦʣʦʚʳʭ 2,1õ9,6. ʅʘʠʤʝʥʴʰʠʡ ʚʳʭʦʜ ʵʢʩʪʨʘʢʪʦʚ ʙʳʣ ʠʟ ʧʣʦʜʦʚʳʭ 

ʪʝʣ I. obliquus, ʥʘʠʙʦʣʴʰʠʡ ð ʠʟ L. edodes.  

ɺʳʧʦʣʥʝʥ in vitro ʩʢʨʠʥʠʥʛ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʤʝʪʘʥʦʣʦʚʳʭ ʠ ʵʪʘʥʦʣʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʜʠʢʦʨʘʩʪʫʱʠʭ ʪʨʫʪʦʚʠʢʦʚ 

ʩʦʩʪʘʚʠʣʦ 18,2õ29,5 ʤʛ-ʵʢʚ ʨʫʪʠʥʘ ʥʘ ʛʨʘʤʤ ʵʢʩʪʨʘʢʪʘ. ʕʢʩʪʨʘʢʪʳ ʠʟ ʤʘʢʨʦʤʠʮʝʪʦʚ 

ʧʨʦʷʚʣʷʣʠ ʥʝʚʳʩʦʢʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʢʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʦʥʦʚ ʞʝʣʝʟʘ ʠ ʤʝʜʠ (ʤʝʪʦʜʠʢʠ PFRAP ʠ CUPRAC). ʄʝʪʦʜʘʤʠ DPPH ʠ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʘʥʦʣʦʚʳʝ ɻ ʢʩʪʨʘʢʪʳ ʠʟ F. fomentarius ʠ T. 

versicolor, ʘ ʪʘʢʞʝ ʵʪʘʥʦʣʦʚʳʝ ʠʟ L. edodes, F. fomentarius ʠ T. versicolor ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʨʘʚʥʦʡ ʪʘʢʦʚʦʡ ʜʣʷ Ŭ-ʪʦʢʦʬʝʨʦʣʘ.  

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ɻʇʅʀ çʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè, ʧʦʜʧʨʦʛʨʘʤʤʘ çʈʘʜʠʘʮʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè, ʟʘʜʘʥʠʝ 

10.3.03.01, ˉɻʈ 20211714. 
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Abstract. The article presents information about the component composition of the acetone 

extract of the aerial part of Valeriana alliariifolia Adams. Plant raw materials for research were 

collected in the flowering phase from Batabat Reserve, Shahbuz district of Nakhchivan.  Crystalline 

substances were obtained from the acetone extract of the plant. The individuality of the substances 

was checked by thin layer chromatography on Silufol UV 254 plates. The component content of 

the obtained extract was determined by the Gas Chromatography-Mass Spectrometry method (GC-

MS). GC-MS analysis of the aerial part of the plant revealed the presence of five volatile 

constituents such us methylene chloride; trichloromethane; carbon tetrachloride; carbonic 

acid, ethyl-, methyl ester; ethane 2 chloro 1,1 detoxy. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʘʮʝʪʦʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ Valeriana alliariifolia Adams. ʈʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʙʠʨʘʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʚ ɹʘʪʘʙʘʪʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʠ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʘʣʠ ʠʟ ʘʮʝʪʦʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʨʘʩʪʝʥʠʷ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʚʝʱʝʩʪʚ ʧʨʦʚʝʨʷʣʠ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʧʣʘʩʪʠʥʘʭ Silufol UV 254. 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-ʤʘʩʩ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ɻʍ-ʄʉ). ɻʍ-ʄʉ ʘʥʘʣʠʟ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʚʳʷʚʠʣ ʧʨʠʩʫʪʩʪʚʠʝ ʧʷʪʠ 

ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʤʝʪʠʣʝʥʭʣʦʨʠʜ; ʪʨʠʭʣʦʨʤʝʪʘʥ; ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ; ʫʛʦʣʴʥʘʷ 

ʢʠʩʣʦʪʘ, ʵʪʠʣ-, ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ; ɻʪʘʥ 2 ʭʣʦʨ 1,1 ʜʝʪʦʢʩʠ. 
 

Keywords: Valeriana alliariifolia, aerial part, individual components, GC-MS analysis. 
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Introduction 

The genus Valeriana L., belonging to the Valerianaceae family, is represented in the world by 

300 species. Species of the genus are herbaceous plants, widespread in all regions of North, South, 

America and Europe. 

Valeriana alliariifolia is a perennial plant with a height of 7ï15ï200 cm. The plant grows 

everywhere in all districts of Azerbaijan (except Talysh). The plant has one or more hollow, 

cylindrical, furrowed stems, branched in part with a flower group, in the lower part painted in pink-

purple. Stem nodes have hairs. The flower group is thyroid, strongly branched, the flowers are 

small, light, reddish-violet. Blossoms in July-August, seeds ripen in August-September. In 

Azerbaijan, it is distributed in Sheki, Zakatally districts along the edge of forests. It reproduces both 

by seeds and vegetatively [1]. 

Species of the genus are represented by 12 species in the Caucasus and 8 species in the flora 

of Azerbaijan [2ï9]. As a result of the experimental studies, numerous authors confirmed the 

distribution of the species in the Caucasus [2ï4, 8ï14].  

A. Askerov noted the distribution of Valeriana alliariifolia in four botanical and geographical 

regions of Azerbaijan (except for the Kura-Araz plain): the Greater Caucasus, the Lesser Caucasus, 

Talysh, and the Nakhchivan [10].  

The mentioned species is found in many countries of the world: Ukraine, Moldova, Poland, 

Czech Republic, Russia (in the Krasnodar Territory, Bashkortostan), Malaysia, Turkey, 

Transcaucasia, Greece, Ukraine, Moldova, Poland, etc. Distributed in peaty and humid places in the 

mountains, forests, steppes, watersheds throughout the country [10ï14].  

M. Gasimov, G. Gadimova in their Encyclopedia of Spices and Wild Vegetable Plants work 

mention the use in modern medicine of preparations derived from catnip roots for various diseases 

of the nervous system and as a means for preventing seizures [5].  

V. Petkova gives detailed information about the tincture and preparations from the roots of 

catnip in scientific medicine, which have a calming effect, prevent bloating, eliminate spasms in 

gastrointestinal pain [15].  

About 17 species of the genus Valeriana L. (Caprifoliaceae) are distributed in Turkey, and 

four of them are considered endemic. In Turkey, Valeriana officinalis L. is traditionally used to treat 

neurasthenia, nervous insomnia and palpitations [16]. 

Valeriana alliariifolia Adams is a species traditionally used in Turkish folk medicine as 

antispasmodic, sedative, antimycobacterial, antiviral, cytotoxic, etc. action [17ï21]. 

In folk medicine, tea is brewed from the roots of catnip and used as a sedative for pain in the 

heart and palpitations, it is part of the preparations Valocardin, Cardiovalin, Validol, Corvalol, 

Valocormid, Valosedan, and etc. [1, 5ï8].  

According to the literature, preparations derived from cat roots enhance the secretion of the 

digestive glands and the secretion of bile in various diseases of modern medicine [15, 19, 20, 22, 

23]. 

Iranian researchers Valeriana alliariifolia Adams. Taherpour A. A., Maroofi H, Bajelani O, 

Laricani K. ɓ-pinene (12.06%), Ŭ-pinene (9.94%), Ŭ-terpinene (9.49%) of the main volatile 

components of the essential oil obtained from cat mint, comprehensively studied the medical value 

of isoterpinolene (7.15%) and 1.8-cineol (6.76%) [23].  

The plant contains essential oils, valeric acids, organic acids, alkaloids and many other 

valuable organic substances [24]. Preparations derived from V. alliariifolia have a positive 

regulatory effect on the human nervous system, heart muscle, contribute to the expansion of 

coronary vessels and normalize blood circulation [16, 20, 23, 25, 26]. 
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The purpose of our research was to study the chemical composition of the aerial part of 

V. alliariifolia collected in Batabat Reserve, Shahbuz district of Nakhchivan.  
 

Materials and methods 

The object of the study was the aerial organs of Valeriana alliariifolia, collected in the 

flowering phase from Batabat Reserve, Shahbuz district of Nakhchivan in June 2022 (Figure). 

Dried and finely aboveground organs (197 g) were extracted with acetone (3 times, each time for 3 

days) [27]. 
 

 
 

Figure. Valeriana alliariifolia Adams species (catnip) was collected in the flowering phase from 

around Batabat lake (reserve) of Shahbuz district at an altitude of 2500 m above sea level 

 

Individual substances were obtained from the sum of extractive substances (6.0 g) by 

chromatography in a glass column (h=70.0; d=3.0 cm) filled with Al2O3 activity of III-IV degree. 

The volume of each fraction was 100 ml. The substances from the column are first mixed with 

hexane, hexane + benzene (in the ratio of 2:1, 1:1), benzene, benzene + chloroform (in the ratio of 

3:1, 2:1), chloroform + benzene 9:1; 8:1; 7:1; 6:1; 5:1; 4:1; 3:1; 2:1; 1:1, eluted with chloroform + 

alcohol (95:5). Crystalline substances were obtained in fractions 123-125. The individuality of 

substances was obtained by thin-layer chromatography on silifol UV 254 plates, and the 

individuality of crystalline substances was checked. 

The samples were analyzed by gas chromatography-mass spectroscopy (GC/MS). It was 

studied which chemical compound the substances belong to. 

For analysis on a GC/MS equipment (Shimadzu QP-2010 Ultra GC-MS, Japan), electron 

impact ionization, capillary tube Rtx - 5 MS with dimensions of 0.25 ɛm Ĭ 0.25 mm Ĭ 30 m, helium 

was used as a carrier, the flow rate was 1.58 ml/min. The temperature of the ionization source was 

250Áʉ. During the analysis, the starting temperature of the oven is 40ÁC for 2 min, then 9ÁC/min. 

rapidly increased to 200ÁC, then 10ÁC/min. rapidly brought to 250ÁC. A total of 17 minutes were 

spent running each sample. The injector temperature was 275ÁC. The volume of the sample taken is 

0.2 ɛl (diluted with chloroform 1:20). Electron ionization of the mass detector 70 eV, mass range 

29-450 a. c. v. (atomic mass unit, Yes). After the analysis, the substances were identified according 

to the literature data of the device (NIST 2010), retention time ð Rt (Retention time), characteristic 

molecular and fragment ions (Organic acids, Glycoside, tannins, isovaleric acid). 
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Results and discussion 

In order to study the biologically active substances contained in the representatives of the 

genus Valeriana of the family Valerianaceae, growing in the flora of Azerbaijan, 5 substances were 

obtained from Valeriana alliariifolia by column chromatography by extraction of the aerial in 

acetone (Table 1). 

As a result of studies in the aerial parts of the Valeriana alliariifolia plant, components 

belonging to different groups of natural compounds were identified. 
 

Table 

STUDY OF COMPOUNDS OBTAINED FROM THE AERIAL OF V. alliariifolia  by GC/MS 
 

RT Area % Molecular formula Compounds 

1.412 39.15 CH2Cl2 Methylene chloride 

1.792 57.69 CHCl3 Trichloromethane 

2.097 0.14 CCl4 Carbon tetrachloride 

2.548 1.09 C2H5COOCH3 Carbonic acid, ethyl-, methyl ester 

6.596 1.93 C6H13ClO2 Ethane 2 chloro 1,1 detoxy 
 

Approximately 40% of the total number of drugs accepted by the pharmacopoeia are herbal 

preparations. Tarasevich et al found that the rhizomes and roots of Valeriana alliariifolia species 

contain 0.52% essential oil, the amount of which varies depending on environmental factors and 

growing conditions [24]. 

N. I. Aliyev in his research found that the rhizomatous roots of catnip contain borneoyl-

isovaleric (valerian-borneol, ether), isovaleric acid, Ŭ-pinene, ŭ-terpineol, sesquiterpenes, berneol 

esters of formic-acetic fatty acid and proazulene, containing essential oil, alkaloids, glycosides, 

modifiers, valerian, resinous substances [6]. 

S. K. Ibadullaeva, R. Alekperov confirmed the presence of 0.2% essential oil in the roots of 

the catnip, and the main components of the essential oil were pinene and borneol [7].  

H. Bardakchi et al. found that the extract of V. alliariifolia contains 68 components (87.6%), 

of which trichloromethane is the predominant component. [28]. 

A. A. Taherpour et al., in a study conducted in Iran, studied the chemical composition of the 

essential oil of V. alliariifolia Adams, and found the main components in its composition: ɓ-pinene 

(12.06%), Ŭ-pinene (9.94%), Ŭ -terpinene (9.49%), isoterpinolenic (7.15%) compounds [23]. 

In our study GC/MS analysis of the aerial part of V. alliariifolia revealed the presence of five 

volatile constituents such us methylene chloride, trichloromethane, carbon tetrachloride, carbonic 

acid, ethyl-, methyl ester, ethane 2 chloro 1,1 detoxy. 
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Abstract. The presented article provides information on the chemical composition of 

the essential oil obtained from the fruits of the lemon tree cultivated in the Lankaran and Astara 

districts of Azerbaijan, which have a subtropical climate, and its application in various fields of 

industry. During the research, essential oil was obtained from lemon fruits and leaves collected from 

the southern regions of Azerbaijan by the Ginzberg hydrodistillation method in the Industrially 

Important Plants laboratory of the Institute of Dendrology. The component composition of 

the obtained essential oil was analyzed in Kristal 2000 M gas chromatography. The areas of 

application of lemon essential oil have been investigated: Lemon essential oil has a pleasant aroma. 

Citral is the component that gives the specific pleasant smell of lemon. 90% of its composition is 

terpene-limonene, and 3-6% is citral aldehyde. Since lemon essential oil is of high quality, it can be 

widely used in various fields of industry. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʧʣʦʜʦʚ ʣʠʤʦʥʥʦʛʦ ʜʝʨʝʚʘ, ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʠ ɸʩʪʘʨʠʥʩʢʦʤ 

ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʤʝʶʱʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʠʟ ʧʣʦʜʦʚ ʠ 

ʣʠʩʪʴʝʚ ʣʠʤʦʥʘ, ʩʦʙʨʘʥʥʳʭ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʤʝʪʦʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ 

ɻʠʥʟʙʝʨʛʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦ ʚʘʞʥʳʭ ʨʘʩʪʝʥʠʡ ʀʥʩʪʠʪʫʪʘ ʜʝʥʜʨʦʣʦʛʠʠ. 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ çʂʨʠʩʪʘʣʣè 2000 ʄ. ʀʩʩʣʝʜʦʚʘʥʳ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʣʠʤʦʥʘ: ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʣʠʤʦʥʘ ʦʙʣʘʜʘʝʪ ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ. ʎʠʪʨʘʣʴ ð ʢʦʤʧʦʥʝʥʪ, 

ʧʨʠʜʘʶʱʠʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʣʠʤʦʥʘ. 90% ʝʛʦ ʩʦʩʪʘʚʘ ʩʦʩʪʘʚʣʷʶʪ ʪʝʨʧʝʥ-

ʣʠʤʦʥʝʥ, ʘ 3ï6% ð ʮʠʪʨʘʣʴʘʣʴʜʝʛʠʜ. ʇʦʩʢʦʣʴʢʫ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʣʠʤʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ, ʝʛʦ ʤʦʞʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

Keywords: lemon, essential oil, cosmetology, aromatherapy. 
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Citrus plants are successfully cultivated in Lankaran and Astara regions of Azerbaijan with a 

subtropical climate. The composition of citrus plants, which have high economic efficiency, is rich 

in many substances necessary for the body. Among the citrus plants, lemon is the most widespread 

and used. Lemon is a very useful plant. The leaves, flowers, and fruit peel of the lemon tree are rich 

in essential oils. Essential oils have a therapeutic effect on the human body. In recent years, the 

demand for essential oils continues to increase day by day. Essential oils are mainly used in 

medicine, aromatherapy, perfumery, food industry. Lemon essential oil is liquid and has a pleasant 

aroma. Lemon oil is mostly used in the perfumery industry. In recent years, citral aldehyde with a 

pleasant smell has been obtained from lemon leaves, which is used in the treatment of hypertension 

in the form of a 2-3% alcoholic solution. 

 

Material and methods 

The research work was carried out on the lemon (Citrus limon (L.) Burm. f.) plant cultivated 

in Lankaran and Astara regions, which have a subtropical climate in the southern region of 

Azerbaijan. Lemon tree leaves and fruit peels were used for the research. The rind of the lemon fruit 

contains up to 3-6% essential oil. In the "Industrially Important Plants" laboratory of the Institute of 

Dendrology, essential oil was obtained from the leaves and peels of the lemon tree by the 

hydrodistillation (Ginzberg) method (Figure 1). The component composition of the obtained 

essential oil was analyzed in Kristal 2000 M gas chromatography. It has been found that lime 

essential oil contains strong chemical components such as Ŭ-pinene, camphene, ɓ-pinene, sabinene, 

myrcene, Ŭ-terpinene, linalool, ɓ-bisabolene limonene. 

It is possible to remove the essential oils from the peel of lemons, a citrus plant, without 

distillation, by expelling the essential oil from the solution obtained by squeezing. 
 

 
 

Figure 1. Getting the essential oil 

 

Results and discussion 

Lemon (Citrus limon (L.) Burm. f.) is a type of plant belonging to the Rutaceae family 

(Figure 2). Its homeland is ancient India. It is a 3-7 m tall, evergreen, thorny small tree with a 
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retractable umbel. The bark of the branches is green, thin, covered with gray cracks. The leaves are 

oblong-ovate, small-toothed at the tips, leathery, with a specific lemon smell. There are light-

emitting glands on it. Flower buds are small. The flowers are white, fragrant, on short wingless 

stalks. Fruits are ellipsoid, sometimes girdle, light yellow, skin is glandular [4]. Lemon is a tree that 

blooms all year round. There are ripe and unripe fruits on it at the same time. The fruit has a very 

pleasant smell and contains many seeds. It contains vitamins B1 and B2, as well as a lot of vitamin 

C in its fruits and leaves. The juicy fruit of the lemon is valuable. It contains 4.14-5.87% citric acid 

and 2.06 and 3.78% sugar [3]. 

 

 

 

 

 

 
 
Figure 2. Citrus limon (L.) Burm. f. 

 

In our country, lemon occupies a special place among fruit plants. Lemon fruits have high 

nutritional value and medicinal value. Lemon fruits are widely used in medicine. Lemon is a long-

lived plant. There are about 200 varieties of lemons. Among them, Meyer, New Georgia, Lisbon, 

Villa-Franca, and Udarnik varieties are more widespread in our country. Lemon ripens mainly 

between September and December [2]. 

The lemon species is very sensitive to temperature. The plant get damaged at low 

temperatures. It is a light and moisture demanding plant. It has normal color and productivity in 

sandy type fertile soils with high water and air permeability. Lemon is propagated by seeds and 

vegetatively. 

The peel of lemon fruits contains up to 0.6% essential oil with a pleasant smell. The essential 

oil contains up to 90% terpene limonene, 3-6% citral aldehyde and 1% geranyl acetate, which are 

considered the most valuable components of lemon oil. Lemon oil is mainly used as the most 

valuable flavoring agent in the perfumery industry. In addition to the essential oil, a large amount of 

flavonoids (citrine) and furocoumarins with P-vitamin properties have been identified in the peel of 

the fruits [1]. 

Sodium citrate is prepared from citric acid, which is used as a preservative for donor blood in 

blood transfusion institutes. In addition, lemon fruits are very useful for angina and avitaminosis. 

Dried fruit peels have appetizing properties. Lemon juice is recommended for low stomach acid, 

rheumatism and gout. It is widely used as a diuretic and against nausea [1]. 

During the research, essential oil was obtained from the peels of the leaves and fruits of the 

lemon plant collected from Lankaran and Astara regions in the laboratory by hydrodistillation 

(Ginzberg) method (Figure 3). 
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Figure 3. In the laboratory 

 

The component composition of the obtained oil was analyzed in a Kristal 2000 M gas 

chromatograph. Based on the results of the analysis, lemon essential oil contains chemicals such as 

Ŭ-pinene, camphene, ɓ-pinene, sabinene, myrcene, Ŭ-terpinene, linalool, ɓ-bisabolene linonene. 

 

Conclusion 

During the conducted scientific-research works, essential oil was obtained from both the 

leaves and fruit peels of the lemon plant in laboratory conditions. The component composition of 

the obtained essential oil was analyzed in Kristal 2000 M gas chromatography. Studies show that 

the use of essential oil obtained from the peels of lemon fruits in medicine, cosmetology, 

aromatherapy, and food industry is of great importance.  

Essential oil obtained from the peel of lemon, which is considered a very useful fruit, has an 

antibacterial effect. It helps protect the skin from germs and harmful external factors. The 

biologically active substances contained in lemon essential oil have a positive psychological effect 

on a person. The lemon plant, which has multifaceted importance, is suitable for wide use in various 

fields of industry. 
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Abstract. The research was carried out in the arid regions of Azerbaijan in 2021-2023. The 

main goal of the research was to provide a bioecological and phytocoenological analysis of species 

of the genus Chenopodium, widespread as a weed plant, in the composition of coenosis, and to 

reveal the possibilities of use based on ethnobotanical surveys among the population. Floristic, 

phytocoenological, ethnobotanical methods were used during the research. It was determined that 

15 species of the genus in Azerbaijan flora are more widespread in the plains and mid-mountain 

belt, mainly in the desert, semi-desert steppe vegetation, and in cultivated areas. During the surveys 

conducted among the local population, it became clear that only 10 species of the genus are used, of 

which 5 species are used only as wild vegetables, 3 species are used only for treatment in folk 

medicine, and one species ð Chenopodium album is used by the population both as a medicinal 

plant and as a vegetable plant. It has been recorded that one species (Chenopodium foliosum) of the 

genus is used as a dye plant. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2021ï

2023 ʛʦʜʘʭ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʙʠʦʵʢʦʣʦʛʦ-

ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʠʜʦʚ ʨʦʜʘ Chenopodium, hʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʘʢ ʩʦʨʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʚ ʩʦʩʪʘʚʝ ʮʝʥʦʟʦʚ ʠ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʵʪʥʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ, ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʡ, ʵʪʥʦʙʦʪʘʥʠʯʝʩʢʠʡ ʤʝʪʦʜʳ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 15 ʚʠʜʦʚ 

ʨʦʜʘ ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʨʘʚʥʠʥʘʭ ʠ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʫʩʪʳʥʥʦʡ, ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʭʦʜʝ ʦʧʨʦʩʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʨʝʜʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 10 ʚʠʜʦʚ ʨʦʜʘ, ʠʟ ʢʦʪʦʨʳʭ 5 ʚʠʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʦʣʴʢʦ ʢʘʢ ʜʠʢʦʨʘʩʪʫʱʠʝ ʨʘʩʪʝʥʠʷ, 3 ʚʠʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʯʝʥʠʷ ʚ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʝ ʠ ʦʜʠʥ ʚʠʜ ð Chenopodium album ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʠ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʠ 

ʢʘʢ ʦʚʦʱʥʦʝ ʨʘʩʪʝʥʠʝ. ɹʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʦʜʠʥ ʚʠʜ (Chenopodium foliosum) ɻʪʦʛʦ 

ʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʘʩʠʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʴ, ʘʨʠʜʥʳʝ ʟʦʥʳ, ʙʠʦʵʢʦʣʦʛʠʷ, ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

 

In recent times, ethnobotanical studies towards discovering plants with food, medicine, fodder 

and other useful properties have become widespread. Ethnobotany is based on knowledge about 

plants that people have experimented with for many years. The collection and evaluation of this 

knowledge is important for the application of plants in various fields of industry.   

280 species of the genus Chenopodium are distributed in the world flora. However, the 

taxonomic status of 221 of these species has been fully specified, while the status of the others has 

remained uncertain (http://www.worldfloraonline.org). In the territory of the republic, 14 species 

and 8 variations belonging to the genus Chenopodium were found in the ñFlora Azerbaijanò [4], and 

15 species [2] in recent studies.  

It can be noted that the ethnobotanical use of species of the genus Chenopodium as wild 

vegetables, fodder and medicine has a long history and is of special importance [5, 6]. There is 

information about the presence of phenolic compounds, saponins, terpenes, and sterols in most 

species of the genus [7, 9]. This shows that plants can be used as antimicrobial, antiviral, antifungal, 

anthelmintic, antioxidant, immunomodulatory, etc. in the future [3].  

The main purpose of the research was to reveal the ethnic usage methods of species of the 

Chenopodium genus widespread in the flora of Azerbaijan, and to analyze their bioecological and 

phytocenological characteristics.  

 

Materials and methods of research 

The research work was conducted in Tartar, Barda, Agjabedi, Shamkir, Zardab, Ujar and 

Samukh districts in 2021-2023. 256 specimens belonging to the genus Chenopodium in the 

Herbarium Fund of the Institute of Botany, MSE RA were analyzed, and their records were 

collected in the EXCEL program. Floristic and taxonomic analyses, geobotanical studies were 

conducted with reference to classical and modern fundamental works [10]. Life forms of plants 

were determined according to C. R. Raunkiaer [11] and T. I. Serebyakov [12], and ecological 

groups according to A. R. Shennikov [13].  

Ethnobotanical studies were regularly conducted among the local population by questionnaire 

survey method. Data collected through direct interaction with local people and observations during 

visits were summarized [8]. Group meetings were held with people who had sufficient knowledge 

of local plants, and individual meetings were arranged with healers and plant sellers in villages to 

verify information. 

 

Results and their discussion 

During the expeditions, it was found that 15 species of Chenopodium genus are more 

widespread in the plain and middle mountain belt (photo).  Most of the species are found as weeds 

in cultivated fields, roadsides, forestless arid areas, and pastures. The main plant groupings in which 

the species of the genus are distributed form coenoses as a dominant and subdominant in the 

Glycyrrhiza glabra - Chenopodium foliosum + Artemisia szowitziana, Salsola dendroides ï 

Artemisia meyeriana-herbosetum, Palirus spina christi + Salsola dendroides ï Lactuca serriola ï 

Chenopodium album, Glycyrrhiza glabra + Alhagi pseudoalhagi ï Chenopodium album, 

Chenopodium album + Dysphania botrys + Medicago minima + Chenopodium  vulvaria, Artemisia 

lerchiana ï Chenopodium  album ï Hordeum leporinum associations within tamarisk-saltwort-
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camelthorn (Tamarixeta-Salsoletum-Alhagiosum), wormwood-saltwort-licorice (Artemisieta-

Salsoletum-Glycyrrhosum), ephemeral ï herbs (Ephemereta-herbosae) formations in deserts and 

semi-deserts, steppe vegetation.  

 

 
 

Figure. The map scheme of the occurrence areas of species of the genus Chenopodium L. distributed 

in the territory of the Azerbaijan 

 

During surveys among the local population, it became clear that only 10 species of the genus 

have ethnic use (Table).  

On the basis of ethnobotanical surveys conducted among the local population, it was found 

that young leaves and shoots of Chenopodium album L., Ch. rubrum L., Ch. polyspermum L., 

Ch. murale L., Ch. urbicum L., Ch. ambrosioides L. species are used as food and also added to 

animal feed. The results of the surveys showed that the local population is little aware of the 

medicinal use of goosefoot species. Information has been collected that only Chenopodium album 

L., Ch. vulvaria L., Ch. botrys L., Ch. hybridum L. species have anthelmintic, anti-rheumatism and 

anti-cold effects (http://www.worldfloraonline.org). 

Chenopodium album species is widely distributed in the territory of the republic from the 

lowlands to the middle mountain belts as a weed plant in gardens, orchards, plantations, roadsides, 

unused places, riverbeds, landfills.  

Ch. urbicum is found mainly in the plains, and in some cases in the mid-mountain belts in 

orchards, roadsides, and weedy areas. 

Ch. botrys species is distributed almost everywhere in the republic, in lowlands, lower and 

middle mountain belts, at an altitude of up to 1800 m above sea level, in dry gravelly river beds, 

even in weedy areas and sandy areas. 
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Ch. polyspermum species is found in the territory of the republic mainly in lowlands and 

lower mountain belts, river plantations, orchards, forest clearings. 

Ch. hybridum is found in orchards and weed areas from the plains to the mid-mountain belts. 

Ch. rubrum species occurs in lower mountain zones, pasture areas in lowlands. 

 

Table 

BIOECOLOGICAL CHARACTERISTICS OF ETHNICALLY USED SPECIES  

OF THE GENUS Chenopodium L. 
 

Latin and Azerbaijani 

name of the plant 

Life forms 
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Chenopodium album L.-

lambsquarter goosefoot 

I Th X P-MH In folk medicine, a decoction and essence made 

from the roots and leaves of the plant is also used 

as a laxative, pain reliever, diuretic and 

expectorant. Young leaves and shoots of the plant 

are used as wild vegetables. 

Ch. botrys L. ï 

Jerusalem oak 

goosefoot 

I Th X LH-

MH 

A decoction made from the plant is used for 

headaches, colds and viral diseases, and also as an 

anthelmintic. 

Ch. foliosum Moench 

ex Asch. ï multifoliate 

goosefoot 

Pere

n. 

herb 

Hc X P-HH Red dye is obtained from the above-ground part 

of the plant 

Ch. polyspermum L. ï 

many-seeded goosefoot. 

I Th Ms P-LH Young leaves as spinach or sparrowgrass are    

used in the preparation of dishes  

Ch. vulvaria L. ï 

stinking goosefoo.  

I Th X P-MH Used in folk medicine for rheumatism, colds and 

nervous diseases. 

Ch. urbicum L. ï city 

goosefoot 

I Th Ms P-MH After sweating, the young leaves and shoots of 

the plant are filtered and used instead of spinach 

in the preparation of roasts, dovga, puree, kata 

and other dishes 

Ch. rubrum L. ï red 

goosefoot 

II  Th  X P-MH In some regions, young plants are used to prepare 

salad and borshch 

Ch. hybridum L. ï 

maple-leaved goosefoot 

I Th X  P-MH In folk medicine, infusions prepared from the 

above-ground part are used for treatment of 

cough, gastrointestinal diseases, diarrhea, 

arthritis, as well as in the treatment of eczema and 

wounds on the skin. 

Ch. murale L.ï nettle-

leaved goosefoot 

I Th XMs P-MH Young leaves are used for salads 

Ch. ambrosioides L. ï

wormseed goosefoot 

Pere

n. 

herb 

Hc  Ms P-MH The use of the species as a vegetable is possible 

only in the young vegetative period 

 

Note: Th ð therophyte; Hc ð hemicryptophyte; Ms ð mesophyte; X ð xerophyte; XMs ð

xeromesophyte; P ð plain; HH ð high highlands; MH ð middle highlands; LH ð low highlands 

 

Ch. ambrosioides is found in lowlands, sandy and weedy areas. In our republic, it is not used 

in folk medicine among the local population, but in several countries of the world it is used as an 

anthelmintic in the treatment of intestinal diseases, especially in worm diseases. Even essential oil is 
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used in perfumery [1]. In West Africa, Nigeria, Senegal, Ghana, and Cameroon, the plant is used as 

a tea, poultice, and infusion in folk medicine for inflammatory processes, as purgative in lung 

infections, pain reliever, and antifungal agent [9].  

Ch. foliosum species is a very valuable dye plant. The species is found in dry riverbeds, weed 

areas, pastures and roadsides from lowlands to high mountain belts. 

Ch. vulvaria is distributed in almost all regions of the republic, from the lowlands to the 

middle mountain belts, in the weedy areas, in orchards, in gardens, and in riverbeds.  

Ch. murale is found in weed areas and roadsides in orchards from the lowlands to the mid-

mountain belts. 

As a result of ethnobotanical studies, it was found that 5 species of the genus Chenopodium 

are used only as wild vegetables, 3 species only for the purpose of treatment in folk medicine, and 

one species ð Chenopodium album is used by the population as both a medicinal plant and a 

vegetable plant. One species of the genus is recorded as a dye plant (Chenopodium foliosum).  
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʚʳʜʝʣʝʥʳ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʨʝʣʴʝʬ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʢʣʦʥʘʤ. ɸʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʣʝʩʘ ɻʠʨʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʩʚʦʜʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʧʦ ʚʳʩʦʪʘʤ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʤʝʥʳ ʧʦʯʚ 

ʠ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʣʝʩʦʚ. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ ʠ ʘʚʪʦʨʳ 

ʧʨʠʭʦʜʷʪ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʤʦʥʠʪʦʨʠʥʛ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʠ ʠʭ ʦʭʨʘʥʘ. 
 

Abstract. The processes of development of forest communities are considered, forest-forming 

species and main associations are identified. In mountainous areas, relief is one of the important 

factors affecting the distribution of forest-forming tree species along various slopes. The authors 

provide data on the main forest types. A brief summary characteristic of the forest-forming tree 

species of the Hyrcanian forests by height is presented. Regularities of change of soils and other 

ecological conditions of forests are determined. The state of forests has been assessed and 

the authors come to the conclusion that these communities need to be monitored and protected. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʝʨʙʘʡʜʞʘʥ, ʛʠʨʢʘʥʩʢʠʝ ʣʝʩʘ, ʣʝʩʘ, ʣʝʩʥʳʝ ʧʦʨʦʜʳ, ʣʝʩʥʳʝ ʧʦʯʚʳ, 

ʵʢʦʣʦʛʠʷ ʣʝʩʘ. 
 

Keywords:  Azerbaijan, Hyrcanian forests, forests, forest trees, forest soils, forest ecology. 
 

ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʃʝʥʢʦʨʘʥʩʢʦʡ 
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ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʥʘ ʩʢʣʦʥʘʭ ʊʘʣʳʰʩʢʠʭ ʛʦʨ. ʕʪʠ ʣʝʩʘ ʥʘʯʠʥʘʷ ʦʪ ʧʦʙʝʨʝʞʠʡ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ʧʦʜʥʠʤʘʶʪʩʷ ʜʦ ʚʳʩʦʪʳ 2000 ʤ. ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʧʘʨʢʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ . 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ɿʝʤʥʦʛʦ ʰʘʨʘ 

ʦʭʚʘʪʳʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ɿʝʤʥʦʤ ʰʘʨʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʠʟʤʝʥʠʣʠʩʴ, ʪʦ ʝʩʪʴ ʧʨʦʠʟʦʰʣʦ ʧʣʘʥʝʪʘʨʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʵʪʠʭ ʣʝʩʦʚ ʠʩʯʝʟʣʠ ʠʟ ʣʠʮʘ ʟʝʤʣʠ. ɺ ʠʩʯʝʟʥʦʚʝʥʠʠ ʵʪʠʭ ʣʝʩʦʚ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʨʦʣ 

ʠʛʨʘʣʠ ʦʣʝʜʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ (ʘʥʪʨʦʧʦʛʝʥʦʚʦʤ) ʧʝʨʠʦʜʝ ʢʘʡʥʦʟʦʡʩʢʦʡ 

ʵʨʳ. ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʢ ʩʤʝʨʪʦʥʦʩʥʦʤʫ ʚʣʠʷʥʠʶ ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚ 

ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ ʢʘʡʥʦʟʦʡʩʢʦʡ ʵʨʳ. ɻʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʪʨʝʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʢʘʡʥʦʟʦʡʩʢʦʡ ʵʨʳ, ʪ. ʝ. ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʘʨʢʪʦʪʨʝʪʠʯʥʦʡ ʬʣʦʨʳ. ʕʪʠ ʜʝʨʝʚʴʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ 

ʜʝʨʝʚʴʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʨʢʘʥʩʢʠʝ ʣʝʩʘ ʠʤʝʶʪʩʷ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʘʥʘ. ʆʥʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʀʨʘʥʘ.  

ɻʝʥʠʘʣʴʥʳʡ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ, ʢʣʘʩʩʠʢ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ ɻ. ʌ. ʄʦʨʦʟʦʚ ʨʝʣʴʝʬʫ 

ʧʨʠʜʘʚʘʣ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʬʘʢʪʦʨʫ ʚʣʠʷʶʱʠʡ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʇʦ ʝʛʦ ʦʙʨʘʟʥʦʤʫ ʚʳʨʘʞʝʥʠʶ ʨʝʣʴʝʬ ʫʚʝʣʠʯʠʚʘʝʪ 

ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʛʜʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʞʠʟʥʴ ʠ ʢ ʩʫʰʝ ʧʨʠʥʦʩʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʨʝʣʴʝʬʘ ʥʘ ʩʫʰʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ [4].  

ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʪʤʝʯʘʣʠ ʤʥʦʛʠʝ ʫʯʝʥʳʝ: ɻ. ʌ. ʄʦʨʦʟʦʚ (1914), ɻ. ʅ. 

ɺʳʩʦʮʢʠʡ (1925), ʈ. ɻʝʡʛʝʨ (1931), ɻ. ʀ. ʇʦʧʣʘʚʩʢʘʷ (1948), ɺ. ɺ. ɸʣʝʭʠʥ (1950), ɸ. ʇ. 

ʐʝʥʥʠʢʦʚ (1950), ɿ. ɸ. ʅʦʚʨʫʟʦʚʘ (1965), ʄ. ʖ. ʍʘʣʠʣʦʚ (1983), ʉ. ʈ. ʊʘʛʠʝʚ (1988, 1991). ʀ 

ʜʨʫʛʠʝ [1ï14].  
 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ð ɻʠʨʢʘʥʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʧʳʪʥʳʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ.  

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʠʩʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʊʘʙʣʠʮʘ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʵʪʠʭ ʣʝʩʘʭ.  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʠʟʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʊʘʣʳʰʩʢʠʭ ʛʦʨ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚ ʩʦʩʪʘʚʝ ʛʠʨʢʘʥʩʢʠʭ ʣʝʩʦʚ 

ʧʨʝʦʙʣʘʜʘʶʪ Quercus castaneifolia C. A. Mey., Carpinus caucasica Grossh. ʠ Parrotia persica 

(DC.) C. A. Mey. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʵʪʦʤ ʧʦʷʩʝ ʚʤʝʩʪʝ ʩ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ 

ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʠ Albizia julibrissin Durazz., Gleditsia caspica Desf., Ficus 

carica L., Diospyros lotus L., Zelkova hyrcana Grossh. & Jarm. ʠ ʜʨʫʛʠʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ 

ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ.  

ʉ ʧʦʜʥʷʪʠʝʤ ʥʘ ʚʳʩʦʪʫ ʚ ʩʦʩʪʘʚʝ ʣʝʩʦʚ ʢʦʣʠʯʝʩʪʚʦ Quercus castaneifolia C. A. Mey., ʠ 

Parrotia persica (DC.) C. A. Mey. ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʠʭ ʩʤʝʥʷʶʪ Fagaceae.  

ʅʘ ʚʳʩʦʪʝ 500ï600 ʤʝʪʨʦʚ ʞʝʣʝʟʥʦʝ ʜʝʨʝʚʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ ʠʟ ʩʦʩʪʘʚʘ 

ʛʠʨʢʘʥʩʢʠʭ ʣʝʩʦʚ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ ʥʘ ʚʳʩʦʪʝ ʚʳʰʝ, ʯʝʤ 1600 ʤʝʪʨʦʚ ʚ ʩʦʩʪʘʚʝ 

ʛʠʨʢʘʥʩʢʠʭ ʣʝʩʦʚ ʧʦʷʚʣʷʶʪʩʷ Padus avium Mill., Castanea sativa Mill., Vaccinium myrtillus L., 

Taxus baccata L. ʠ ʪ. ʜ.  

ɺ ʣʝʩʘʭ ʧʦʜ ʣʝʩʥʳʤ ʧʦʢʨʦʚʦʤ ʧʨʦʠʟʨʘʩʪʘʶʪ Tracheophyta, Ruscus hyrcanus Woronow, 
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Buxus hyrcana Pojark., Ilex aquifolium L. ʠ ʪ. ʜ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ: Fraxinus excelsior L., Prunus padus L., Populus alba L., 

Parrotia persica (DC.) C. A. Mey., Taxus baccata L., Pyrus hyrcana Fed., Zelkova hyrcana Grossh. 

& Jarm., Ficus carica L., Populus hyrcana Grossh., Ilex aquifolium L., Buxus hyrcana Pojark., 

Albizia julibrissin Durazz., Diospyros lotus L., Carpinus caucasica Grossh., Pterocarya pterocarpa 

(Michx.) Kunth ex Iljinsk., Ulmus pumila L., Alnus glutinosa subsp. barbata (C. A. Mey.) Yalt., 

Quercus castaneifolia C. A. Mey., Fagus orientalis Lipsky, Carpinus Ĭschuschaensis H. J. P. 

Winkl., Carpinus orientalis Mill., Quercus longipes Steven, Alnus subcordata C. A. Mey.  ʠ ʪ. ʜ.  
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Fraxinus excelsior L. 

ʉ, ʉɺ, 

ʉɿ 

35ï

40 

ʠʟʚʝʩʪʢʦ-

ʚʳʝ  

ʚʣʘʛʦʣʶ-

ʙʠʚʳʡ, 

ʟʘʩʫʭʦʫʩ-

ʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦʣʶ-

ʙʠʚʳʡ 

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʥʝʫʩʪʦʡ-

ʯʠʚʳʡ  

ʥʝʫʩʪʦʡ-

ʯʠʚʳʡ  

Padus avium Mill.  

ʖ, 

ʖɺ, 

ʖɿ 

6ï8  ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ  

ʚʣʘʛʦʣʶ-

ʙʠʚʘʷ 

ʩʚʝʪʦʣʶ-

ʙʠʚʘʷ 

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʘʷ 

ʥʝ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʘʷ  

ʤʦʨʦʟʦ-

ʩʪʦʡʢʘʷ 

ʥʝʫʩʪʦʡ-

ʯʠʚʘʷ  

Populus alba L. 

ʖ, 

ʖɺ, 

ʖɿ 

35ï

40 

ʘʣʣʶʚʠ-

ʘʣʴʥʳʝ 

ʣʫʛʦʚʦ-

ʣʝʩʥʳʝ  

ʚʣʘʛʦʣʶ-

ʙʠʚʳʡ 

ʩʚʝʪʦʣ-ʁ

ʙʠʚʳʡ 

ʥʝ 

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʦʯʝʥʴ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

ʥʝʫʩʪʦʡ-

ʯʠʚʳʡ 

Parrotia persica (DC.) C. A. Mey. 

ʉ, ʉɺ, 

ʉɿ 

20ï

25 

ʞʝʣʪʦʟʝʤʳ ʚʣʘʛʦʣʶ-

ʙʠʚʦʝ 

ʥʝ ʦʯʝʥʴ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʦʝ  

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʦʝ 

ʪʝʧʣʦ-

ʣʁ ʙʠʚʦʝ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʦʝ, 

(ʜʦ ī25Áʉ) 

ʥʝʫʩʪʦʡ-

ʯʠʚʦʝ  

Taxus baccata L. 

ʉ, ʉɺ, 

ʉɿ 

20ï

25 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ɺʣʘʛʦ-

ʣʶʙʠ-

ʚʳʡ, ʘ 

ʪʘʢʞʝ 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʥʝ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ  

ʦʯʝʥʴ 

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʳʡ 

ʥʝ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ 

ʥʝʫʩʪʦʡ-

ʯʠʚʳʡ  

Pyrus hyrcana Fed. 

ʖ, 

ʖɺ, 

ʖɿ 

20ï

25 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʥʝ ʦʯʝʥʴ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʘʷ 

ʩʚʝʪʦʣʶ-

ʙʠʚʘʷ 

ʉʨʝʜʥʝ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

ʥʝʫʩʪʦʡ-

ʯʠʚʘʷ 

Zelkova carpinifolia (Pall.) K. Koch  
35ï

40 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʘʷ, 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʘʷ 

ʩʚʝʪʦʣʶ-

ʙʠʚʘʷ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  
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Ficus carica L. 

ʖ, 

ʖɺ, 

ʖɿ  

8ï

10  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠ-

ʚʳʡ, 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Populus hyrcana Grossh. 

ʖ, 

ʖɺ, 

ʖɿ 

15ï

25  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ, 

ʦʧʦʜʟʦʣʝʥ-

ʥʳʝ 

ʚʣʘʛʦʣʶ-

ʙʠʚʳʡ, 

ʥʝ 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠ-

ʚʳʡ 

ʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ  

ʪʝʧʣʦʣʶ

ʙʠʚʳʡ 

ʫʩʪʦʡʯʠ-

ʚʳʡ, ʥʦ 

ʩʠʣʴʥʳʭ 

ʤʦʨʦʟʦʚ ʥʝ 

ʚʳʜʝʨʞʠ-

ʚʘʝʪ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Ilex hyrcana Pojark. 

ʉ, ʉɺ, 

ʉɿ  

6ï8 ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦʣʶ-

ʙʠʚʳʡ 

ʥʝ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ  

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Buxus hyrcana Pojark. 

ʉ, ʉɺ, 

ʉɿ 

15ï

20 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ, 

ʠʟʚʝʩʪʢʦʚʳʝ 

ʩʢʣʦʥʝʥ 

ʢ ʚʣʘʛʝ 

ʥʝ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ  

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ  

ʢ ʩʣʘʙʳʤ 

ʤʦʨʦʟʘʤ 

ʫʩʪʦʡʯʠʚ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ 

Albizia julibrissin Durazz. 

ʖ, 

ʖɺ, 

ʖɿ 

10ï

15 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ 

ʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ  

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ 

Diospyros lotus L. 

ʖ, 

ʖɺ, 

ʖɿ 

35ï

40 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʦʯʝʥʴ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʘʷ, 

ʜʦ ī25Áʉ 

ʤʘʣʦ 

ʫʩʪʦʡ-

ʯʠʚʘʷ 

Carpinus caucasica Grossh. 

ʖ, 

ʖɺ, 

ʖɿ 

30ï

35 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠ-

ʚʳʡ, 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʦʯʝʥʴ  

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Pterocarya fraxinifolia (Lam.) Spach (= Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk.) 

ʉ, ʉɺ, 

ʉɿ 

20ï

25  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

Ulmus foliacea Gilib. 

ʖ, 

ʖɺ, 

ʖɿ 

25-

30 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦ-

ʟʝʤʳ, 

ʦʧʦʜʟʦ-

ʣʝʥʥʳʝ 

ʥʝ ʦʯʝʥʴ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ, 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ  

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ 

ʤʦʞʝʪ 

ʪʝʨʧʝʪʴ 

ʤʘʣʦʝ 

ʟʘʩʦʣʝ-

ʥʠʝ 
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Alnus glutinosa (L.) Gaertn.  

ʉ, ʉɺ, 

ʉɿ 

20ï

25 

ʠʥʦ

ʛʜʘ 

35  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ  

ʚʣʘʛʦ-

ʣʶʙʠʚʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ  

ʥʝʤʥʦʛʦ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʘʷ, 

ʜʦ 50Áʉ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

Castanea sativa Mill.  

ʉ, ʉɺ, 

ʉɿ 

35-

40 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʳʡ  

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʩʨʝʜʥʝ 

ʪʝʥʝʚʳʥʦʩ-

ʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ, 

ʜʦ 30Áʉ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Quercus castaneifolia C. A. Mey. 

ʖ, 

ʖɺ, 

ʖɿ 

40ï

45  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠ-

ʚʳʡ, ʥʝ 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠʚ

ʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʩʨʝʜʥʝ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Fagus orientalis Lipsky 

ʉ, ʉɺ, 

ʉɿ 

45ï

50  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʦʯʝʥʴ 

ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʳʡ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ  

ʥʝ ʦʯʝʥʴ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Carpinus schuschaensis H. Winkl. 

ʖ, 

ʖɺ, 

ʖɿ 

5ï6  ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʩʨʝʜʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ  

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ  

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Quercus pedunculiflora K. Koch 

ʖ, 

ʖɺ, 

ʖɿ 

35ï

40 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  

Alnus subcordata C. A. Mey. 

ʖ, 

ʖɺ, 

ʖɿ 

25ï

30  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ 

ʩʨʝʜʥʝ ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʘʷ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

Zelkova hyrcana Grossh. & Jarm. 

ʖ, 

ʖɺ, 

ʖɿ 

35ï

40 

 ʤ 

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʚʣʘʛʦ-

ʣʶʙʠʚʘʷ 

ʩʚʝʪʦ-

ʣʶʙʠʚʘʷ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʘʷ 

ʪʝʧʣʦ-

ʣʶʙʠʚʘʷ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ  

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʘʷ 

Carpinus orientalis Mill.  

ʖ, 

ʖɺ, 

ʖɿ  

15ï

20  

ʛʦʨʥʦ-

ʣʝʩʥʳʝ 

ʞʝʣʪʦʟʝʤʳ 

ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠ-

ʚʳʡ 

ʩʚʝʪʦ-

ʣʶʙʠʚʳʡ 

ʪʝʥʝ-

ʚʳʥʦʩʣʠʚʳʡ 

ʪʝʧʣʦ-

ʣʶʙʠʚʳʡ 

ʤʦʨʦʟʦ-

ʩʪʦʡʢʠʡ, 

ʜʦ 30Áʉ 

ʥʝ 

ʫʩʪʦʡʯʠ-

ʚʳʡ  
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʦʣʴʰʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʦʛʘʪʳʝ 

ʛʫʤʫʩʦʤ ʛʦʨʥʦʣʝʩʥʳʝ ʞʝʣʪʦʟʝʤʥʳʝ ʧʦʯʚʳ ʠ Fraxinus excelsior L., Parrotia persica (DC.) C. A. 

Mey. Taxus baccata L., Ilex hyrcana Pojark., Buxus sempervirens L., Pterocarya pterocarpa 

(Michx.) Kunth ex Iljinsk., Alnus glutinosa subsp. barbata (C. A. Mey.) Yalt., Castanea sativa 

Mill., Carpinus orientalis Mill. ʠ ʪ. ʜ. ɼʘʥʥʳʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ ʚʣʘʛʦʣʶʙʠʚʳʤʠ ʠ 

ʪʝʥʝʚʳʥʦʩʣʠʚʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʦʯʝʥʴ ʭʦʨʦʰʦ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 55 

 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʝʥʠʩʪʳʭ ʠ ʚʣʘʞʥʳʭ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʪʦ ʝʩʪʴ ʥʘ 

ʩʝʚʝʨʥʦʤ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʘʭ ʊʘʣʳʰʩʢʠʭ ʛʦʨ. 
  

ɺʳʚʦʜʳ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʥʘ ʛʦʨʥʦʣʝʩʥʳʭ ʞʝʣʪʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ Padus 

avium Mill., Pyrus hyrcana Fed., Zelkova hyrcana Grossh. & Jarm., Ficus carica L., Albizia 

julibrissin Durazz., Diospyros lotus L., Carpinus caucasica Grossh., Ulmus foliacea Gilib., Quercus 

castaneifolia C. A. Mey., Carpinus Ĭschuschaensis H. J. P. Winkl., Quercus pedunculiflora K. 

Koch., Alnus subcordata C. A. Mey., Zelkova hyrcana Grossh. & Jarm., Carpinus orientalis Mill. ʠ 

ʪ. ʜ. ɺʳʰʝʥʘʟʚʘʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ ʩʚʝʪʦʣʶʙʠʚʳʤʠ ʠ ʥʝ ʪʝʥʝʚʳʥʦʩʣʠʚʳʤʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʯʝʨʝʤʫʭʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʜʟʝʣʴʢʚʳ ʛʠʨʢʘʥʩʢʦʡ, ʭʫʨʤʳ ʂʘʚʢʘʟʩʢʦʡ ʠ ʛʨʘʙʘ 

ʚʦʩʪʦʯʥʦʛʦ) ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʵʪʠ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʩʚʝʪʣʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʭ ʩʢʣʦʥʘʭ ʶʞʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʪʦ 

ʝʩʪʴ ʥʘ ʶʞʥʦʤ, ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʘʭ ʊʘʣʳʰʩʢʠʭ ʛʦʨ.  

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠʷ ɻ ʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʦ ʨʘʟʥʳʤ ʩʢʣʦʥʘʤ ʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ.  
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Abstract. Subalpine grasslands of Talish highlands are common in the subalpine zone of 

Yardimli and Astara highlands at lawny mountain-meadow soils at the height of 1750 m to 2400 m 

above sea level. During the carried out ecological-geobotanical research, it has been determined 

3 formation classes, 5 formation groups and 11 associations. In parallel with the study of type 

composition and structure of phytocenosis found in the area of investigation, it has been also 

determined endemic species, productivity of formations, and intensification of degradation at soil-

plant coverage of some lawny subalpine grasslands, decrease in abundance and productivity of 

forage crop. Currently, for the purpose of the improvement of natural phytocenosis productivity, 

crop quality, protection of their genetic reserve and landscapes, as well as the vegetation study for 

solution of protection problems on the base of scientific means is of a great importance. 

 

ɸʥʥʦʪʘʮʠʷ. ʉʫʙʘʣʴʧʠʡʩʢʘʷ ʣʫʛʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʊʘʣʳʰʩʢʦʛʦ ʥʘʛʦʨʴʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʗʨʜʳʤʣʠʥʩʢʦʛʦ ʠ ɸʩʪʘʨʠʥʩʢʦʛʦ ʥʘʛʦʨʠʡ ʥʘ ʛʘʟʦʥʥʳʭ 

ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʥʘ ʚʳʩʦʪʝ ʦʪ 1750 ʤ ʜʦ 2400 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʦ 3 ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ, 5 ʛʨʫʧʧ ʬʦʨʤʘʮʠʡ ʠ 

11 ʘʩʩʦʮʠʘʮʠʡ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʪʠʧʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʦʚ, 

ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʵʥʜʝʤʠʯʥʦʩʪʴ ʚʠʜʦʚ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʨʤʘʮʠʡ, ʫʩʠʣʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʳʪʠʠ 

ʥʝʢʦʪʦʨʳʭ ʛʘʟʦʥʥʳʭ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ, ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʭʨʘʥʳ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ ʠ 

ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʭʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ 

ʩʨʝʜʩʪʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

 

Keywords: steppes, grasslands, plant communities, formation, association. 
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Depending on various typed soils of different heights, the Republic of Azerbaijan has 

multicolored vegetation, and the most valuable and useful trees, shrubs or grassy representatives 

have been found. One of regions possessing rich vegetation is Talish group regions [1]. During the 

research, the study of subalpine meadow vegetation of Yardimli and Astara highlands was one of 

prior issues. Subalpine meadow vegetation of Talish highlands has been spread over lawny 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 58 

 

mountain-meadow soils at subalpine zone at 1750 m to 2400 m above sea level [14]. For its origin, 

lawny meadows are nearly equal to swamped meadows and interfere in each other at appropriate 

condition of the area of distribution [1, 8]. These types of groupings have been found in Yardimli, at 

grazing areas of upper highlands of Astara district [4, 10]. 
 

Object & Methods 

Subalpine meadow vegetation at subalpine zone of Yardimli and Astara regions has been 

determined as an object of the study. It has been conducted several geobotanical research works 

during the study of phytocenosis found at lawny mountain-meadow vegetation of subalpine zone of 

Talish highlands. In the result of conducted research, as well as ecological-geobotanical data map of 

region, it has been revealed that subalpine meadow vegetation of Talish highlands found in Yardimli 

and Astara summer grazing areas. Data about distribution of subalpine meadows at Great Caucasus 

and Lesser Caucasus Mountain chains, Nakhchivan and Talish highlands were found in the works of 

most botanists [5ï7, 11, 12]. 

Subalpine meadows are distinguished for their rich floristic composition, structure of 

formations and high productivity in comparison with alpine meadows [4, 11, 16]. 

During the study of the subalpine meadow vegetation of Talish high mountains, classification 

of subalpine vegetation was developed, systematic taxa, life forms were taken into account when 

determining the discovered plant [2, 3], International Botanical Codex [2, 3, 9], and projective 

coverage [17], ecological groups [18] have been studied by different methods. 
 

Results & Discussion 

During investigation it has been defined that subalpine meadow fauna of Talish highlands was 

formed of 3 formation classes, 5 formation groups and 11 associations.  

The followings are determined as formation classes:  

1. Wheat-grassy different-grassy stepped subalpine meadows;  

2 Different-grassy-wheat-grassy subalpine steps;  

3 Shrubby-different-grassy-wheat-grassy subalpine meadows.  

It has been given comprehensive information about phytocoenological structure and type 

composition of some formation classes below: 

1. Wheat-grassy different-grassy stepped subalpine meadow formation class is represented 

with one Festuceta-Poaetum-Thymosum formation group and two Festuceta ovina ï Poaetum 

meyeri ï Thymusosum trautvetteru and Poaetum meyeri ï Thymus osum trautvetteri associations. 

During the investigation, Festuceta-Poaetum-Thymusoosum formation group phytocenosis 

has been defined at no. 22 ñShixheli Yurduò and no. 23 ñDara Kecmazò summer grazing areas of 

Yardimli region. In the species composition of this phytocenosis it has been observed 19 species, 

which 2 of them are shrubs (12%), 2 of them subshrubs (8,0%), 15 of them perennial grasses (68%), 

and 3 of them a annual (12%). According to ecological analysis, 14 species of them are defined to 

be xerophytes (68%), 3 of them mesoxerophytes (12%), and 2 of them mesophytes (20.0%). 

Dominant of the phytocenosis is Thymus trautvetteri Klokov & Des.-Shost., of which 

abundance is estimated as 3-4 points, sub dominance Poa meyeri Trin. ex Roshev. type abundance 

with 2-3 points and Festuca ovina L. type abundance with 2 points. 

A three layering has been observed in the structure of investigated phytocenosis. Thus, trees 

as Filipendula ulmaria (L.) Maxim. on the layer I, grasses as Elytrigia trichophora (Link) Nevski, 

Stipa holosericea Trin. & Rupr., Achillea vermicularis Trin., Poa meyeri Trin. ex Roshev., 

Onobrychis altissima Grossh., Bromopsis variegata (M. Bieb.) Holub on the layer II, small-height 

shrubs as Astragalus euoplus Trautv., A. aureus Willd., Acantholimon hohenackeri (Jaub. & Spach) 
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Boiss., Thymus trautvetteri Klokov & Des.-Shost., Alchemilla sericata Rchb. ex Buser, Trifolium 

repens L., Anisantha tectorum (L.) Nevski etc. on the layer III have been observed. Project 

coverage of phytocenosis is 50-80%. 

In the result of carried out research, it has been revealed that degradation of soil-plant 

coverage of lawny subalpine meadows becomes more intensive, abundance and productivity of 

valuable forage crops decreases. Thatôs why protection and storage of the phytocenosis, 

improvement of their structure is one of prior issues. As well, 1 of 25 species which was defined in 

type composition of relevant formation ð Thymus trautvetteri Klokov & Des.-Shost. is considered 

as Azerbaijani endemic and it needs to be protected [3, 15]. 

2. Different-grassy wheat grassy subalpine step meadow formation class is represented with 

two formation groups and 4 formation associations and considered to be specific phytocenosis of 

Yardimli highlands. The formation, covering large area is observed in no. 3 ñYahar Yurdò of 

Yardimli district, as well in summer grazing areas in the boundary of Astara district. In the 

mentioned formation class, Thymuseta-Stipetum-Festucosum formation group is represented with 

Thymuseta trautvetteri ï Stipetum holosericea ï Festucosum valiesiaca association, and 

Cephalarieta-Poaetum-Festucosum formation group with Cephalarieta kotschyi ï Poaetum 

pratensis ï Festucosum ovina and Cephalarieta kotschyi ï Festucosum valiesiaca associations. 

During the investigation, it has been revealed 20 species in the species composition of 

Thymuseta-Stipetum-Festucosum formation. According to biomorphological classification, 3 of 

them were related to shrubs (12,5%), one to subshrubs (4.2%), 13 to perennial grasses (62,5%), and 

3 to an annual grasses (20,8%). According to ecological analysis of these species, 14 were related to 

xerophyte (75,0%) and 6 to mesoxerophytes (25,0%). 

Phytocenosis dominant of Festuca valesiaca Gaudin abundance is 3-4 points, sub dominances 

Stipa holosericea Trin. & Rupr. abundance is 2-3 points and Thymus trautvetteri Klokov & Des.-

Shost. abundance is 2. 

Several species have been observed in the layers of phytocenosis plant coverage structure. 

Thus, on the layer I ð Stipa holosericea Trin. & Rupr., layer II ð Festuca valesiaca Gaudin, Poa 

pratensis L., Filipendula vulgaris Moench, Astragalus aureus Willd., and layer III ð Acantholimon 

hohenackeri (Jaub. & Spach) Boiss., Juniperus pygmaea K. Koch., Thymus trautvetteri Klokov & 

Des.-Shost., Elymus caninus (L.) L., Phleum phleoides (L.) H. Karst., Trifolium hybridum L., etc. 

perennial grasses, as well as Anisantha sterilis (L.) Nevski, Bromus briziformis Fisch. & C. A. Mey., 

Hordeum crinitum (Schreb.) Desf., Euphorbia hyrcana Grossh. and Xeranthemum squarrosum 

Boiss. an annual grass has been determined. Total project coverage of phytocenosis is 20-60%. 

In the result of conducted ecological-geobotanical research, it has been determined that 

Thymuseta-Stipetum-Festucosum formation abundance is approximately equal to 7.2 metric centner. 

Cephalarieta-Poaetum-Festucosum formation group of different grassy-wheat grassy 

subalpine meadow step formation class has been registered at no. 9 summer grazing area of 

Yardimli district at 2004 m height above sea level. As it is depicted on classification scheme, the 

formation is represented with two associations. In the species composition of this formation, it has 

been shown 20 species of floral plants. The dominant of phytocenosis Festuca rupicola Heuff. its 

abundance is 2-3 points, the sub dominances are Poa pratensis L. and Cephalaria kotschyi Boiss. & 

Hohen. and their abundance is estimated as 2 points. Total project coverage of phytocenosis is equal 

to 30-80%. 

3. Bushy-different grassy-wheat grassy subalpine step meadow formation class is represented 

with 2 formation groups and 5 associations at Yardimli and Astara areas. Astracantheta- 

Thymusetum Festucosum formation group of this formation class is spread over the large areas as 
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no. 3 ñKhanin kanariò of Astara district and along the Yardimli boundaries with neighbor lands of 

Iran (at the foothills of Balmadin mountain, as well as at high slopes of Kalaputu mountain of 

Astara region at height of 2073 m above sea level. Essentially, flora coverage is spread over soft 

lawny mountain-meadow lands [4, 13]. Festuca pratensis Huds. creates proper subalpine lawny 

meadows. 

It has been observed intensification of degradation and desertification process in grazing areas 

of phytocenosis. 22 types have been registered in type composition of phytocenosis, 3 of them 

defined as shrub (14,3%), 1 undershrub (3,6%), 1 subshrub (3,6%), 13 perennial grass (57,1%), 

2 biennial grass (10.7%), 2 an annual grass (10,7%). During ecological analysis of the species, it 

has been defined that 17 of them are xerophyte (71.4%), 3 of them mesoxerophytes (17,9%) and 

2 of them are mesophytes (10.7%). 

Dominance in the coenosis is Festuca pratensis Huds., of which abundance is estimated 3-4 

points, sub dominance Thymus trautvetteri Klokov & Des.-Shost. as abundance 2-3 points, and 

Astragalus aureus Willd. as abundance 2. Total project coverage of phytocenosis is 45-75%. 

In phytocenotic structure, it has been determined Rosa cuspidata M. Bieb. on layer I, 

Astragalus aureus Willd., A. resupinatus M. Bieb., Rumex scutatus L., Festuca pratensis Huds., 

Dactylis glomerata L., Thymus trautvetteri Klokov & Des.-Shost., on layer II, Festuca rupicola 

Heuff., Agrostis tenuis Sibth., Hypericum perforatum L., etc. species on layer III. 

While analyzing flora coverage on the base of ecological groups [18], determination of large 

distribution of xerophytes in the structure type of phytocenosis obviously proves desertification of 

investigated area. It has been met two types, as well as Thymus trautvetteri Klokov & Des.-Shost. 

and Centaurea zuvandica ssp. gegharkunikensis Gabrieljan plants specific to Azerbaijani flora in 

this phytocenosis, which also needs protection [3, 15]. 

Fauna coverage of Acantholimoneta-Thymusetum-Poaosum formation group of shrubby -

various grassy subalpine steppe meadow formation class was spread over southern-eastern slope of 

ñKhanbulag-Kurdasaò pasture lawns of Astara district. 

This formation group includes 3 associations, and also Acantholimoneta hohenackeri ï

Thymusetum trautvetteri ï Poassum pratensis, Acantholimonetum hohenackeri ï Thymusosum 

kotschyanus and Thymusetum trautvetteri ï Poaosum pratensis. 

In the type composition of phytocenosis Poa pratensis L., Thymus trautvetteri Klokov & 

Des.-Shost., has been defined as dominants, Acantholimon hohenackeri (Jaub. & Spach) Boiss. and 

Thymus trautvetteri Klokov & Des.-Shost. as subdominant. Abundance of edification types 

(dominants and subdominants) has been estimated 2-3 and 2 points. Total project coverage is 

determined between 30-70%. 
 

Results 

The carried out ecological-phytocoenological research and investigation results show that 

most of plants found subalpine meadow areas of Talish highlands are perennial grasses and 

xerophytes dominate according to ecological analysis. Determination of large distribution of 

xerophytes in the type of content of phytocenosis has obviously proved desertification of 

investigated area. Along with the study of type content (3 formation classes, 5 formation groups, 11 

associations have been defined), structure of phytocenosis found in the investigated area, it has been 

determined endemic species, productivity of formations, intensification of degradation in some 

steppe subalpine meadow soil-flora coverage, decrease in abundance of forage crops and 

productivity. As it has been mentioned above, the achieved results show that improvement of crop 

quality, productivity of natural phytocenosis, protection of their genetic reserve and landscapes, as 

well as the study of vegetation for the solution of protection issues on the base of scientific means is 
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of great importance. 
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Abstract. Black bean aphid (Aphis fabae Scopoli), which are dangerous pests of beet, were 

studied in 2015-2021 in the farms and surrounding bio and agrocoenosis of the Mil-Mugan 

economic region of Azerbaijan. As a result of the conducted studies, it was found that Aphis fabae 

gives up to 15 generations in this region. 10-12 of them have increased in beetroot agrocoenosis and 

are reproducing, so in the result, farms are seriously damaged. At the same time, it was determined 

that if population density and the physiological state of the plant play the main role in the formation 

of different morphs of this pest in the spring and summer generations, low temperature and short 

photoperiod are the main factors in the formation of autumn morphs. 

 

ɸʥʥʦʪʘʮʠʷ. ʌʝʥʦʣʦʛʠʷ ʩʚʝʢʣʦʚʠʯʥʦʡ ʣʠʩʪʦʚʦʡ ʪʣʠ (Aphis fabae Scopoli), ʷʚʣʷʶʱʠʝʩʷ 

ʦʧʘʩʥʳʤ ʚʨʝʜʠʪʝʣʷʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʠʟʫʯʘʣʠʩʴ ʚ 2015ï2021 ʛʦʜʘʭ ʚ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʠ ʦʢʨʫʞʘʶʱʠʭ ʙʠʦ- ʠ ʘʛʨʦʮʝʥʦʟʘʭ ʄʠʣʴ-ʄʫʛʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Aphis fabae ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ ʜʘʝʪ ʜʦ 15 ʧʦʢʦʣʝʥʠʡ. 10ï12 ʠʟ ʥʠʭ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʭʦʟʷʡʩʪʚʘ ʩʝʨʴʝʟʥʦ ʧʦʩʪʨʘʜʘʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʩʣʠ 

ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʥʳʭ ʤʦʨʬ ʵʪʦʛʦ ʚʨʝʜʠʪʝʣʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʛʝʥʝʨʘʮʠʷʭ 

ʠʛʨʘʶʪ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ, ʪʦ ʦʩʥʦʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʣʦʥʦʩʦʢ ʠ ʩʘʤʮʦʚ ʦʩʝʥʴʶ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʢʦʨʦʪʢʠʡ ʬʦʪʦʧʝʨʠʦʜ. 

 

Keywords: black bean aphid, phenology, density, polymorph, plant pests. 
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ʚʨʝʜʠʪʝʣʠ ʨʘʩʪʝʥʠʡ. 

 

Introduction 

A beetroot is an invaluable raw material for buying sugar, which is considered to be one of 

the most valuable foodstuffs in the first place. When processing the products of the plant, additional 

products are obtained, which are of great harm to animal husbandry.  
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The fact that the leaves of sugar beet are thin and juicy, and the root and fruit are extremely 

nutritious, makes them very willing to be infected and eaten by pests, which leads to a decrease in 

productivity. 

Information about the pests of beetroot can be found in the works of scientists and experts of 

all countries where it is planted and cultivated. The studies of E. V. Zverozomb-Zubovski in this 

area are special. He studied in detail the fauna of insects that damage sugar beet in Ukraine, 

prepared a list of species, and developed methods of combating dangerous species [1]. 

A. A. Migulin and G. E. Osmolovskiy noted that during the entire vegetation of the sugar 

beet, 300 species were damaged by pests [2]. 

Subsequently, S. M. Pospelov, N. G. Berim, E. D. Vasilyeva and M. P. Persov indicated that 

in total 400 species of insects and other creatures caused damage to the sugar beet, of which about 

40 species are dangerous pests. In both literature, Aphis fabae has been shown to be a serious pest 

of the plant [3]. 

In the research of Turkish scientists, it is noted that 31 types of pests on sugar beet cause 

different degrees of damage to productivity, beet leaf extract is noted to have a special activity 

among them [4]. 

 Harmful entomofauna of sugar beet plantations were studied in detail by Z. Marinova, S. 

Raikov, V. Arnaudov and K. Tanova in Bulgaria, and it was noted that 14 species of pests 

belonging to 6 families per plant, including Aphis fabae, caused considerable damage [5]. 

V. P. Fedorenko studied the bioecological properties of insects prevalent in sugar beet fields 

in Ukraine, as well as adaptation of Aphis fabae to new trophic conditions, and noted that it is a 

dangerous pest [6]. 

V. T. Sabluk, V. A. Doronin, and O. N. Grishchenko have in recent times provided detailed 

information about insect groups that cause damage to the sprouts of sugar beets in Ukraine, and 

pointed out that leaf beetle is a serious pest [7]. 

More than 150 pests damage sugar beet in varying degrees in California, noted by W. 

Harrey [8]. 

Apparently, there is a lot of literature on the study of beet leaf beetle and its serious pest of the 

plant. Extensive research on the study of the entomofauna of sugar beets in our republic was carried 

out by S. Gazi and noted that 48 species of wheat belonging to 5 sets, 15 families and 42 genders in 

agrocenosis caused various degree of productivity damage [9].  

It should be noted that the ecological regulation of the polymorphism of leaf beetle, 

photothermic reactions, etc. properties were investigated for the first time in Azerbaijan by our 

perspective [10]. 

 

Material & Methods  

Phenology of the leaf beetle and dynamics of different morphs from dangerous pests of sugar 

beets were carried out in farms of Imishli district and bio and agrocenosis located around it.  

Observations on beetles were conducted regularly from the beginning of spring (March) to the 

end of autumn (October-November). The migration of pests from wintering plants to beetles, their 

development in later years, and their transition to the wintering plants, has been determined through 

observations. Glass jars have been used to observe the development of wintering eggs. So, 3-5 cm 

thick sand is poured over the container, and ordinary papers with needle holes or a gauze is covered. 

A small piece of trees with eggs on them are cut from plants (mostly ranches and invitations) and 

pushed into the sand in the bowl. A glass bowl is placed at room temperature for the larvae to 

quickly exit the eggs. After the larvae have fully hatched, hatching or percent of mortality is 
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calculated. Observations were made every 3-5 days. How many percent of larvae are emitted from 

eggs during observations: 

-amount with percent of those who developed;  

-the number of generations given on the first plant; 

-periods of formation of winged species; 

-periods of mass migration from the first plant; 

-the developmental dynamics of beetles and the state of entomophagy in the first plant were 

contemplated through visual observations and experiments. 

Observations in the beetle field were mainly carried out after the first sprouts formed from 

April and continued until the end of August.  

As a result of observations. The first settlement of beetles, specially winged ones , on outside 

plants of fields: 

-moving from edge plants to midlands; 

-infection of plants by beetles; 

-the sight of parasites and predators in the fields; 

-the rate of infection of beetles with entomophages; 

-studying on the reduction of beetles in these areas and the remigration to other plants (to 

winterize) have been determined their duration and rates.  

 

Results & Discussion 

Our research has shown that Aphis fabae Scop. eggs are overwintered around the agrocenosis 

with overgrown spindle and camelthorn plants. After wintering, the appearance of larvae (fundatrix) 

from the first eggs on plants where they winter is observed in early spring (mainly in the second 

10 days of March) when the air temperature is higher than 7-8ÁC.  

These larvae are referred to as fundatrix species, giving them a starting point for future 

generations. Fundatrix largely emerge from the egg in the opening stages of shoots in plants or in 

the developmental phases of young sprout. These phases usually occur in the second half of March 

and early April. Hatched larvae develop by feeding on the plant for 10-12 days. In the first 10 days 

of April, larvae develop rapidly when the air temperature is above 12-13Á C, and they give 2-3 

generations on plants that they winter until early May. Members of the latter generation consist 

almost entirely of winged species. Winged species migrate to beetle fields along with other plants 

around them (goosefoots, saltbushes, thistles, spinach, Salsola, burdock, carrots, parsley and etc.) in 

late April and early May. This is actually the first verse of the beetles. Thanks to these species, 

insects move to other plants in agrocenosis, feed there, and make conditions for the emergence of 

other phases (sex transmitters, normal females and males, etc.). 

During our observations in the beetle agrocenosis in Imishli district, it was determined that 

winged parthenogenetic species migrated to beetle plants on the first ten days of May (3-5 May). In 

agrocenosis, winged individuals of the pest are found in the second half of May (15-25 May). It 

should also be noted that to there is a difference of 2-3 days between these dates. Probably, these 

differences also have an effect on the planting time, precipitation, temperature differences, and also 

the amount of entomophages where the pest resides. By the end of the second ten days of May, 

winged species observed in agrocenosis massively multiply rapidly, spreading to different parts of 

the field. Infection of plants during this period is sometimes above 55-60%. 

In late May and June, peculiar polymorphs begin to form when there is a population density 

of plants and winged migrations occur. The development of the pest on the beetle plant mainly lasts 

until the third of July, during which time it produces 10-12 parthenogenetic offspring. Due to 
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roughing of the leaves of the beetle plant and low nutrient quality, the winged species that occur in 

the population pass into the weeds in the vicinity (cress, vinegar, bull thistle, etc.).  

Individuals who feed on weeds give a few parthenogenetic offspring by the end of September. 

At the end of September, sex-transmitting (sexupara) members are formed among species. In their 

formation, they act mainly as a low temperature and short photoperiod signal. They migrate to their 

original ownership and give birth to larvae, which can be male species. The larvae develop rapidly 

and reach sexual maturity. After fertilizing the female, individuals die after placing 8-12 eggs 

between the shoots of the plant or on the shoot armpit (Figure). 

 

 
 

Figure. The developmental phases of A. fabae in nature 

 

As a result of many years of research on the phenology and biology of leaf beetles of sugar 

cane (2015-2021), it was found that this environment produces up to 15 generations of sugar beets 

planted in the areas of Mil-Mugan economic district of the Republic. 10-12 of them have increased 

in beetle agrocenosis and are reproducing, so in the result, farms are seriously damaged.  

The development, multiplication, productivity of beetles and formation of various morphs in 

the population are closely related to the temperature, humidity, nutrient quality, and of course the 

length of the day in the area. 

The average development time of larvae during the vegetation period ranges from 6 to 10 

days. Depending on the temperature in different months, these numbers range from 4-6 and 13-15 

days.  

The birth process of female members can last 4-17 days. A speciesô maternal fertility can 
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range from 3 to 12 larvae per day. Depending on the conditions, one female species can give from 4 

to 115 cubs during the breeding season.  

The average daily temperature in agrocenosis has a negative effect on the reproduction and 

development of beetles when they are above 25Á C (27-30Á C). Thus, the increase of this indicator 

above 27ęC causes a dramatic shortening of the life expectancy of the larvae and a decrease in the 

breeding potential of the larvae.  

The results of the study showed that if the population density and the physiological state of 

the plant play a main role in the formation of different morphs in the spring and summer 

generations, then low temperature and short photoperiod as a major factor in the formation of 

autumn morphs (breeder morphs) show their effect. 
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MOLLUSKS OF THE AMU-BUKHARA CHANNEL 

 

ÉDilmurodov G., Samarkand State University of Veterinary Medicine, Livestock 

and Biotechnologies, Samarkand, Uzbekistan, gofurjondilmurodov@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ 7 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʪʘʨʦʤ ʨʫʩʣʝ ʨ. ɿʝʨʘʬʰʘʥ, ʛʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʪʝʢʘʝʪ ɸʤʫ-

ɹʫʭʘʨʩʢʠʡ ʢʘʥʘʣ. ʄʦʣʣʶʩʢʠ ʜʝʣʷʪʩʷ ʥʘ 3 ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ: ʧʝʣʦʨʝʦʬʠʣʳ (Corbicula fluminalis, C. purpurea, C. (Corbicula) tibetensis, 

C. (Corbicula) ferghanensis, Cyrena (Corbicula) cor, Sinanodonta gibba, S. puerorum), ʨʝʦʬʠʣʳ 

(Anodonta (Colletopterum) cyrea subsp. sogdiana) ʠ ʧʝʣʦʣʠʤʥʦʬʠʣʳ (A. piscinalis var. 

volgensis). 

 

Abstract. We found that 7 species and 1 subspecies and 1 variety of mollusks are common in 

the old channel of the river Zerafshan, where the Amu-Bukhara canal currently flows. Mollusks are 

divided into 3 ecological groups depending on habitat conditions: pelorheophils (Corbicula 

fluminalis, C. purpurea, C. (Corbicula) tibetensis, C. (Corbicula) ferghanensis, Cyrena (Corbicula) 

cor, Sinanodonta gibba, S. puerorum), rheophils (Anodonta (Colletopterum) cyrea subsp. sogdiana) 

and pelolimnophils (A. piscinalis var. volgensis). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤ,r ʤʦʣʣʶʩʢʠ, ʧʝʣʦʨʝʦʬʠʣʳ, ʨʝʦʬʠʣʳ, 

ʧʝʣʦʣʠʤʥʦʬʠʣʳ.  

 

Keywords: aquatic ecosystems, Mollusca, pelorheophils, rheophils, pelolimnophils. 

 

ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 81 000 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 55 000 ʚʠʜʦʚ ð ʤʦʨʩʢʠʝ, 

6 000 ð ʧʨʝʩʥʦʚʦʜʥʳʝ ʠ 25 000 ð ʩʫʭʦʧʫʪʥʳʝ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʚ ʤʠʨʝ ʝʱʝ ʙʦʣʴʰʝ. ʕʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 

ʦʙʰʠʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʷʭ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝʠʟʚʝʩʪʥʳ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʳ [1ï3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʬʘʫʥʝ ʉʅɻ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 150 ʚʠʜʦʚ ʤʝʣʢʠʭ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʮʝʣʦʤ ʉʅɻ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʤʝʣʢʠʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ [4ï9]. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚ Unionidae, Corbiculidae = Cyrenidae 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 1970ï1990 ʛ. ʂʣʘʩʩ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ ʚʢʣʶʯʘʝʪ 6 ʚʠʜʦʚ ʠ 2 ʧʦʜʚʠʜʘ ʠʟ ʩʝʤʝʡʩʪʚ Unionidae ʠ Corbiculidae [3ï9].  

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʠʭ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʝʞʙʠʦʪʦʧʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʚ 
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ʥʠʟʦʚʴʷʭ ʨʝʢʠ ɿʝʨʘʬʰʘʥ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʅʠʞʥʝ-ɿʝʨʘʬʰʘʥʩʢʠʭ ʢʘʥʘʣʦʚ ʦʪʜʝʣʴʥʦ ʥʝ ʠʟʫʯʘʣʠʩʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʚ ʚʝʩʝʥʥʠʡ, ʣʝʪʥʠʡ ʠ 

ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ 2019ï2022 ʛʛ.  

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʷʣʩʷ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [4ï6]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʦʜʘʭ ʢʘʥʘʣʘ ʨʝʢ ʠ ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʙʥʘʨʫʞʝʥʦ 7 ʚʠʜʦʚ ʠ 

1 ʧʦʜʚʠʜ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 2 ʩʝʤʝʡʩʪʚʘʤ ʠ 

4 ʨʦʜʘʤ. 

ɸʤʫ-ɹʫʭʘʨʩʢʠʡ ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ɹʫʭʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʥʘʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʉʨʝʜʥʝʡ ɸʤʫʜʘʨʴʠ, ʚ 12 ʢʤ ʚʳʰʝ ʛʦʨʦʜʘ ʏʘʨʜʞʦʫ. ʇʨʦʡʜʷ ʯʝʨʝʟ ʂʳʟʳʣʢʫʤ, ʦʥʘ 

ʧʦʜʘʝʪ ʚʦʜʫ ʚ ɿʝʨʘʚʰʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʇʝʨʚʘʷ ʣʠʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1965 ʛʦʜʫ, 

ʚʪʦʨʘʷ ʣʠʥʠʷ ʧʦʩʪʨʦʝʥʘ ʚ 1976 ʛʦʜʫ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ð 400 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʳ ð 270 ʢʤ3/ʩʝʢ. ʏʘʩʪʴ ʚʦʜʳ ʢʘʥʘʣʘ ʚʳʣʠʚʘʝʪʩʷ ʚ ʊʦʜʘʢʦʣ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʨʫʩʣʘ ɸʤʫ-ɹʫʭʘʨʩʢʦʛʦ ʢʘʥʘʣʘ 

ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʠ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʫʩʣʘʭ ɸʤʫʜʘʨʴʠʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʣʣʶʩʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ɸʤʫ-ɹʫʭʘʨʩʢʠʡ ʢʘʥʘʣ ʟʘʙʠʨʘʝʪ ʚʦʜʫ ʠʟ ɸʤʫʜʘʨʴʠ ʠ 

ʩʙʨʘʩʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥ ʨʝʢʠ ɿʘʨʘʚʰʘʥ ʚʤʝʩʪʝ ʩ ʧʨʦʭʦʜʦʤ ʨʳʙ ʠ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʘʥʘʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

ʤʦʣʣʶʩʢʠ Sinanodonta gibba (Benson, 1842) ʠ Sinanodonta puerorum (Heude, 1880). 

ʉʠʩʪʝʤʘʪʠʢʘ: Animalia (ʎʘʨʩʪʚʦ), Mollusca (ʊʠʧ), Bivalvia (ʂʣʘʩʩ), Unionida (ʆʪʨʷʜ), 

Unionidae (ʉʝʤʝʡʩʪʚʦ), Sinanodonta Modell, 1945 (ʈʦʜ). 

ʄʦʣʣʶʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʠʣʠʩʪʳʭ ʙʠʦʪʦʧʘʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,9ï1,0 ʥʘ 1 ʢʤ2. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,4 (Sinanodonta gibba) ʠ 0,5 

(Sinanodonta puerorum). ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢ ʞʝ, ʯʪʦ Sinanodonta orbicularis (Heude, 1880) ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʠʦʪʦʧʘʭ ʵʪʦʛʦ ʢʘʥʘʣʘ. ʀʟ ʧʦʜʨʦʜʘ Anodonta (Colletopterum) Bourguignat, 1880 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ Anodonta (Colletopterum) cyrea subsp. sogdiana Kobelt, 1896 = Anodonta 

anatina (Linnaeus, 1758) ʠ Anodonta piscinalis var. volgensis Zhadin, 1938 = Colletopterum 

ponderosum volgense (Shadin, 1938) = Anodonta anatina (Linnaeus, 1758) ʚ ʥʘʯʘʣʝ ɸʤʫʜʘʨʴʠ, ʠʭ 

ʧʣʦʪʥʦʩʪʴ ð 0,9ï1,0. ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʝʤʝʥʥʳʭ ʚʠʜʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʨʝʯʥʳʭ, ʥʘʧʨʠʤʝʨ, Sinanodonta: Anodonta (Colletopterum) cyrea sogdiana (0,5) ʠ Anodonta 

piscinalis var. volgensis (0,4). Anodonta bactriana Rolle, 1897 ʦʪʩʫʪʩʪʚʦʚʘʣ ʚ ʢʘʥʘʣʝ. 

ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʠʜʳ ʨʦʜʘ Corbicula Megerle von M¿hlfeld, 1811 ʩʝʤʝʡʩʪʚʘ 

Corbiculidae ʚ ʢʘʥʘʣʝ. ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʢʘʥʘʣʝ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ 

Corbicula fluminalis (O. F. M¿ller, 1774), Cyrena (Corbicula) cor Lamarck, 1818 = Corbicula 

fluminalis (O. F. M¿ller, 1774) ʠ Corbicula purpurea Prime, 1867 = Corbicula fluminalis (O. F. 

M¿ller, 1774). ɺ ɸʤʫ-ɹʫʭʘʨʩʢʦʤ ʢʘʥʘʣʝ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɸʤʫʜʘʨʴʷ ʠ ɿʝʨʘʬʰʘʥ, 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ Corbicula (Corbicula) tibetensis Prashad, 1929 ʠ Corbicula (Corbicula) 

ferghanensis Kursalova & Starobogatov, 1971 ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʙʝʨʝʛʘʤ, ʟʘʣʠʚʘʤ ʠ 

ʤʘʣʦʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʢʘʥʘʣʘ, ʚ ʧʨʫʜʘʭ ʠ ʢʘʥʘʚʘʭ ʚʦʢʨʫʛ ʢʘʥʘʣʘ. Corbicula (Corbicula) 

ferghanensis ð ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥ. ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʧʝʩʯʘʥʳʭ ʙʠʦʪʦʧʘʭ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʦʩʪʥʠʢʘ ʥʘ ʛʣʫʙʠʥʘʭ 1ï2,8 ʤ ʨʫʩʣʘ, ʧʣʦʪʥʦʩʪʴ 2,6ï2,9, ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 0,6. 

ɺ ɸʤʫ-ɹʫʭʘʨʩʢʦʤ ʢʘʥʘʣʝ ʤʦʣʣʶʩʢʠ ʜʝʣʷʪʩʷ ʥʘ 3 ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʦʪ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ: ʧʝʣʦʨʝʦʬʠʣʳ (Corbicula fluminalis, C. purpurea, C. (Corbicula) tibetensis, 

C. (Corbicula) ferghanensis, Cyrena (Corbicula) cor, Sinanodonta gibba, S. puerorum), ʨʝʦʬʠʣʳ 

(Anodonta (Colletopterum) cyrea subsp. sogdiana) ʠ ʧʝʣʦʣʠʤʥʦʬʠʣʳ (A. piscinalis var. 

volgensis). 

ʀʪʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 7 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ ʠ 1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɸʤʫ-

ɹʫʭʘʨʩʢʦʤ ʢʘʥʘʣʝ, ʧʨʦʪʝʢʘʶʱʝʤ ʧʦ ʩʪʘʨʦʤʫ ʨʫʩʣʫ ʨʝʢʠ ɿʘʨʘʚʰʘʥ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʨʝʦʬʠʣʳ, ʧʝʣʦʨʝʦʬʠʣʳ ʠ ʧʝʣʦʣʠʤʥʦʬʠʣʳ. Sinanodonta gibba, S. 

puerorum ʦʙʥʘʨʫʞʝʥʳ ʚ ʵʪʦʤ ʢʘʥʘʣʝ ʚʧʝʨʚʳʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʦʜʘʭ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʣʝʪʥʠʡ, 

ʦʩʝʥʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥʳ 2018ï2023 ʛʛ. ʉʦʙʨʘʥʦ 67 ʧʨʦʙ, 244 ʵʢʟʝʤʧʣʷʨʦʚ ʤʦʣʣʶʩʢʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʀʟʫʯʘʣʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʤʦʣʣʶʩʢʦʚ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʜʘʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Euglesa (Euglesa) turkestanica, Euglesa (Pseudeupera) turanica, 

Odhneripisidium (Kuiperipisidium) sogdianum. Corbicula fluminalis, C. (Corbicula) tibetensis ʠ 

C. (Corbicula) ferghanensis ʦʙʠʪʘʶʪ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʠʦʪʦʧʘʭ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺʩʝʛʦ ʚʳʷʚʣʝʥʦ 8 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 

  

Abstract. The material was collected in the waters of the Zaamin water storage in the summer, 

autumn and spring seasons of 2018-2023. Collected 67 samples, 244 specimens of mollusks. 

The determination was carried out according to generally accepted methods. The species 

composition of mollusks and their ecological state were studied. It was revealed that Euglesa 

(Euglesa) turkestanica, Euglesa (Pseudeupera) turanica and Odhneripisidium (Kuiperipisidium) 

sogdianum are common in the waters of the upper part. Corbicula fluminalis, C. (Corbicula) 

tibetensis, and C. (Corbicula) ferghanensis inhabit the deep-water biotopes of the southern coast of 

the water storage. A total of 8 species and 1 subspecies of bivalves have been identified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

 

Keywords: aquatic ecosystems, Bivalvia, water storage. 

 

ɺ ʤʠʨʝ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʫʯʘʩʪʠʷ ʚ ʧʨʦʜʫʢʮʠʠ ʤʦʣʣʶʩʢʦʚ. ʇʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʩʦʟʜʘʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʚʠʜʳ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʘʭ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʦʚ, ʦʩʦʙʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʩʝʟʦʥʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʝʯʥʳʭ ʚʦʜ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠʩʪʦʯʥʠʢʘ ʥʘʩʳʱʝʥʠʷ ʨʝʢ, ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 
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ʤʘʣʘʢʦʬʘʫʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʩʝʟʦʥʥʳʭ ʠʣʠ ʥʝ ʟʘʩʪʦʡʥʳʭ ʚʦʜʦʝʤʘʭ, ʧʦʪʝʨʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʥʝʜʘʚʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ [2, 5, 6, 8, 14]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʚ ʚʦʜʦʝʤʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʠʭʩʷ ʩʦʦʙʱʝʩʪʚ ʤʘʣʘʢʦʬʘʫʥʳ ʠʣʠ ʠʭ ʢʨʠʟʠʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʤʝʝʪ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʚʳʷʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʩʦʦʙʱʝʩʪʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʢʨʠʟʠʩʫ, ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʘʢʪʠʢʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʚʠʜʦʚ [1, 3, 4, 7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʭʨʘʥʝ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ɺ ɿʘʘʤʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫʥʠʢʘʣʴʥʘʷ ʬʘʫʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʫʯʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʧʫʣʷʮʠʡ ʤʦʣʣʶʩʢʦʚ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʚʦʜʦʝʤʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ [9ï13]. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʩʠʩʪʝʤʘʪʠʢʘ, ʨʘʙʦʪʳ ʧʦ ʠʭ ʦʭʨʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [1ï6]. 

ʉʚʝʜʝʥʠʡ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʤʦʨʬʦʣʦʛʠʠ ʠ ʨʝʩʫʨʩʘʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʘʜʝʢʚʘʪʥʳʭ 

ʚʳʚʦʜʦʚ ʦ ʧʦʣʥʦʤ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʩʝʤʝʡʩʪʚ Unionidae, 

Pisidiidae = Sphaeriidae, Euglesidae = Sphaeriidae ʠ Corbiculidae = Cyrenidae, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʩʨʝʜʠ ʤʘʢʨʦʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʦʜʦʝʤʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʵʢʦʣʦʛʠʠ ʤʦʣʣʶʩʢʦʚ ʷʚʣʷʶʪʩʷ ɿ. ʀ ʀʟʟʘʪʫʣʣʘʝʚ ʠ ʍ. ʊ. ɹʦʡʤʫʨʦʜʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʠ 

ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʆʙʝ̡ʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ɿʘʘʤʠʥʩʢʠʡ ʨʘʡʦʥ, ɼʞʠʟʘʢʩʢʘʷ 

ʦʙʣʘʩʪʴ) (ʈʠʩʫʥʦʢ). ʀʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ: ʨʝʢʘ ɿʘʘʤʠʥʩʫ. ʊʠʧ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: 

ʨʫʩʣʦʚʦʝ. ʅʘʟʥʘʯʝʥʠʝ: ʀʨʨʠʛʘʮʠʷ. ɻʦʜ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ: 1987. ʅʇʋ (ʤ): 917,0. ʇʦʣʥʳʡ 

ʦʙʲʝʤ (ʤʣʥ ʤ3): 51,0. ʇʦʣʝʟʥʳʡ ʦʙʲʝʤ (ʤʣʥ ʤ3): 30,0. ʄʝʨʪʚʳʡ ʦʙʲʝʤ (ʤʣʥ ʤ3): 20,0. ʇʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ (ʢʤ2): 14,0. ɼʣʠʥʘ (ʢʤ): 3,24. ʐʠʨʠʥʘ (ʢʤ): 0,78. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ (ʤ): 73,0. 

ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ɿʘʘʤʠʥʩʢʠʡ ʨʘʡʦʥ, ɼʞʠʟʘʢʩʢʘʷ ʦʙʣʘʩʪʴ) ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʘʥʛʟʦʨ (ʂʦʦʨʜʠʥʘʪʳ 39,839664Á  ʩ. ʰ., 68,384152Á ʚ. ʜ.). ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʳ, ʦʩʦʙʝʥʥʦ ʨʝʣʴʝʬʘ. 

ʇʦ ʜʘʥʥʳʤ 2014 ʛʦʜʘ ʦʙʲʝʤ ʩʦʩʪʘʚʣʷʣ 20 ʤʣʥ ʤ3, ʚ 2017 ʛ ð 3,75 ʤʣʥ ʢʤ3. 

ʄʦʣʣʶʩʢʦʚ ʩʦʙʠʨʘʣʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʤʦʣʣʶʩʢʦʚʳʭ ʚʦʜʦʝʤʦʚ ʚ ʣʝʪʥʠʡ, ʦʩʝʥʥʠʡ ʠ 

ʚʝʩʝʥʥʠʡ ʩʝʟʦʥʳ 2018ï2023 ʛʛ. ʀʟ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ɿʘʘʤʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʦʙʨʘʥʦ ʠ 

ʠʩʩʣʝʜʦʚʘʥʦ 67 ʧʨʦʙ, ʤʦʣʣʶʩʢʦʚ 244 ʵʢʟ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʨʷʜʫ ʦʧʨʝʜʝʣʠʪʝʣʝʡ. 
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ʈʠʩʫʥʦʢ. ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (http://cawater-info.net/bk/1-1-1-1-3-uz.htm) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ   

ʌʘʫʥʘ, ʵʢʦʣʦʛʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ɿʘʘʤʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʠʟʫʯʘʣʠʩʴ. ʄʦʣʣʶʩʢʦʚ ʩʦʙʠʨʘʣʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ, ʠʟ ʠʣʘ ʫ ʙʝʨʝʛʦʚ ð ʩʘʯʢʦʤ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʚʦʜʦʝʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 8 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 

ʄʦʣʣʶʩʢʠ ʨʦʜʘ Sinanodonta: Sinanodonta gibba (Benson, 1842), Sinanodonta orbicularis 

(Heude, 1880) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʝʯʥʳʭ ʧʨʠʪʦʢʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʭ 

ʧʣʦʪʥʦʩʪʴ ʥʝʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʕʪʠ ʚʠʜʳ ʧʦʧʘʣʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʳʙ, ʘ ʧʣʦʪʥʦʩʪʴ S. gibba ʩʦʩʪʘʚʣʷʝʪ 1,1, ʘ S. orbicularis ð 1,3. 

Anodonta (Colletopterum) cyrea subsp. sogdiana Kobelt, 1896 = Anodonta anatina (Linnaeus, 

1758) ð 1,4 ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʠʣʝ ʧʨʦʪʦʯʥʦʡ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʚʦʜʦʝʤ.  

ʊʘʢ ʢʘʢ ɿʘʘʤʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʥʦ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ 

ʚʦʜʫ ʠʟ ʨʦʜʥʠʢʦʚ. ɺ ʚʦʜʘʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʦʜʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Euglesa (Euglesa) 

turkestanica Izzatullaev, 1974 ʩʝʤʝʡʩʪʚʘ Euglesidae, Euglesa (Pseudeupera) turanica (Clessin in 

Martens, 1874) = Euglesa subtruncata (Malm, 1855) ʠ Odhneripisidium (Kuiperipisidium) 

sogdianum Izzatullaev & Starobogatov, 1986 = Odhneripisidium annandalei (Prashad, 1925) 

ʩʝʤʝʡʩʪʚʘ Pisidiidae. 

ʅʘ ʛʣʫʙʠʥʝ 1,5ï3,4 ʤ ʚʩʪʨʝʯʘʶʪʩʷ Corbicula fluminalis (O. F. M¿ller, 1774), Corbicula 

(Corbicula) tibetensis Prashad, 1929 ʠ Corbicula (Corbicula) ferghanensis Kursalova & 

Starobogatov, 1971. ʕʪʠ ʚʠʜʳ ʦʙʠʪʘʶʪ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʙʠʦʪʦʧʘʭ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: 5 ʚʠʜʦʚ (Sinanodonta gibba, S. orbicularis, 

Corbicula fluminalis, C. (Corbicula) ferghanensis, C. (Corbicula) tibetensis) ð ʧʝʣʦʨʝʦʬʠʣʳ 

(56%) ʚ ʠʣʘʭ ʧʨʦʪʦʯʥʳʭ ʚʦʜ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 2 ʚʠʜʘ (Euglesa (Euglesa) turkestanica, 

E. (Pseudeupera) turanica) ð ʧʝʣʦʣʠʤʥʦʬʠʣʳ 22% ʧʦʜʚʦʜʥʳʭ ʪʠʧʘʭ.  

ɺ ʠʣʘʭ ʧʨʦʪʦʯʥʳʭ ʚʦʜ ʦʙʠʪʘʝʪ 11% ʨʝʦʬʠʣʦʚ (Anodonta (Colletopterum) cyrea subsp. 

sogdiana), ʚ ʚʦʜʘʭ ʨʦʜʥʠʢʦʚ ʠ ʨʦʜʥʠʢʦʚ ʦʙʠʪʘʝʪ 11% ʠʟ 11% ʢʨʝʥʦʬʠʣʦʚ (Odhneripisidium 

(Kuiperipisidium) sogdianum).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʚʦʜʦʝʤʝ ʚʠʜʳ Corbicula (Corbicula) ferghanensis, 

C. (Corbicula) tibetensis ̫ ʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʵʚʨʠʙʠʦʥʪʘʤʠ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʘʫʥʳ 

ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʣʠʷʶʪ ʨʦʜʥʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 8 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 
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DISTRIBUTION OF UNIONIDAE, EUGLESIDAE, PISIDIIDAE AND CORBICULIDAE 

FAMILY SPECIES IN THE SANGZOR RIVER AQUATIC ECOSYSTEMS IN BIOTOPES 
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Medicine, Livestock and Biotechnologies, Samarkand, Uzbekistan 

 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɺʀɼʆɺ ʉɽʄɽʁʉʊɺ UNIONIDAE, EUGLESIDAE, PISIDIIDAE 

ʀ CORBICULIDAE ɺ ɹʀʆʊʆʇɸʍ ɺʆɼʅʓʍ ʕʂʆʉʀʉʊɽʄ ʈɽʂʀ ʉɸʅɿɸʈ 

 

Éɹʦʡʤʫʨʦʜʦʚ ʉ. ʍ., ORCID: 0000-0002-8053-0380, ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʟʙʝʢʠʩʪʘʥʘ 

ʠʤ. ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, boymurodovsuhrob1998@gmail.com 

Éʌʘʡʟʫʣʣʘʝʚ ʋ. ʈ., ORCID: 0009-0004-8586-3346, ʉʘʤʘʨʢʘʥʜʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ,  

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʛ. ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ 

 

Abstract. Our research revealed 20 species of Bivalvia, 1 subspecies and 1 variety of 

the Sangzor River and its surrounding aquatic species belonging to 4 families and 5 genera. Of 

the species listed in the table: Euglesa hissarica, E. (Casertiana) obliquata, Odhneripisidium 

polytimeticum are more numerous. They are found in the amount of 1-4 m per 1 m2. The rest of the 

species are relatively rare. Euglesa (Cyclocalyx) gurvichi, Odhneripisidium terekense, 

O. (Kuiperipisidium) issykkulense were first discovered in the basin of the Sangzor river. These 

Bivalves are crenophils and pelolimnophils living in springs depending on their habitat. The length 

of the Sangzor River and the presence of all biotopes in which mollusks live, made the river a 

favorable habitat for mollusks. However, it should be noted that while all species occur in the river, 

they vary in density. 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʷʚʣʝʥʦ 20 ʚʠʜʦʚ ʜʚʫʭʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 1 ʧʦʜʚʠʜ ʠ 

1 ʨʘʟʥʦʚʠʜʥʦʩʪʴ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 4 ʩʝʤʝʡʩʪʚʘʤ ʠ 5 ʨʦʜʘʤ ʨʝʢʠ ʉʘʥʟʘʨ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. 

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ Euglesa hissarica, Odhneripisidium polytimeticum. ɺʩʪʨʝʯʘʶʪʩʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 1ï4 ʥʘ 1 ʤ2. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠ. Euglesa (Cyclocalyx) gurvichi, 

Odhneripisidium terekense, O. (Kuiperipisidium) issykkulense ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʉʘʥʟʘʨ. ʕʪʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ð ʢʨʝʥʦʬʠʣʳ ʠ ʧʝʣʦʣʠʤʥʦʬʠʣʳ, ʦʙʠʪʘʶʱʠʝ ʚ 

ʨʦʜʥʠʢʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʠʭ ʦʙʠʪʘʥʠʷ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʨʝʢʠ ʉʘʥʟʘʨ ʠ ʥʘʣʠʯʠʝ ʚʩʝʭ 

ʙʠʦʪʦʧʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʠʪʘʶʪ ʤʦʣʣʶʩʢʠ, ʩʜʝʣʘʣʠ ʨʝʢʫ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʜʣʷ 

ʤʦʣʣʶʩʢʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʚʩʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʝʢʝ, ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ 

ʧʦ ʧʣʦʪʥʦʩʪʠ.  

 

Keywords: Bivalvia, rivers, aquatic ecosystems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʨʝʢʠ, ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ.  

 

It is important to record the biological diversity of the world. Especially, using from an arid 

zoneôs water biological resources and to contribute their using rationally perspectives and 
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protecting, water resources also important. Bivalve mollusks in water resources play significantly 

role to create secondary products. Ben those consist of mollusks with 70-80%. 

The Sangzor River begins at the 3400 m high spring near the Guralash mountain pass in the 

Turkestan Range and flows into the Tuzkon Lake 70 km north-west of the Jizzakh city on the south-

eastern edge of the Kyzylkum desert. The area of the 198 km basin is 3220 km2 (mountainous part). 

The main part is called Guralashsoy. After joining Jontekasai near the small village of 

Karashakshak, it is called Sangzor. Below the city of Jizzakh is known as the Sangzor Kili. The 

Sangzor mountain range is a branch of the Turkestan Range up to the village of Yorgok, which runs 

north-west through the wide valley on the Island of Malguzar Mountains. Sangzor is a low-lying 

river. Its average annual water consumption is 4 m3/sec [5, 6, 8, 10]. 

 After passing through the Jizzakh oasis, Sangzor is often drying out or oozing with 

groundwater, which is much less than irrigation. It is saturated with snow and rainwater. Most of the 

annual water flow in March-June seems to flow in May. Regulation of the Sangzor water and from 

it the Kukjarsay, Okkurgonsay, Tangatopdisoy, Sutariq, Bagmazorsoy, Novqasay and others). Some 

of these streams end up in the Sangzor River. Since independence, much attention has been paid to 

the conservation and conservation of biodiversity in our country. The use of aquatic ecosystems of 

the Republic has resulted in the protection of natural and artificial water storage [1-4, 11, 14]. 

Currently, the species composition of Unionidae and Corbiculidae families on the Sangzor 

River, the study of their distribution patterns in natural and artificial reservoirs, and the validity of 

endemic and endangered species and the factors influencing them, are of vital scientific and 

practical importance. 

The investigation of the fauna of the Central Asian mollusks was based on the materials of A. 

P. Fedchenko collected from this region in 1868-1871. The study of Bivalvia of the CIS countries 

by V. I. Zhadin (1948, 1952), A. F. Alimov (1981), Ya. Starobogatov, Z. I. Izzatullaev (1984), Z. I., 

Izzatullaev (1980, 1992, 2001, 2014), S. I. Andreeva (2006), S. I. Andreeva, N. I. Andreev, A. N. 

Krasogorova (2008, 2009), F. E. Rubinova, and Y. N. Ivanov (2005) conducted research [7, 9, 12, 

13]. 

Foreign scientists J. H. Thorp, A. Covich (1991), Aldridge (1999), Bouchet (2007), Huber 

Markus (2010), Bogan (2010), Annabelle Cuttelod et al. al. (2011) and studies on pearl cultivation 

in the economic sectors, particularly artificial ponds Maria Haws (2002), Mamangkey et al (2009), 

Rahayu et al. (2009); Sata Yoshida by Srie Rahayu (2013). population status assessment and global 

invasion species distribution Alyokhina et al (2007); Panov et al (2009), Son (2009), Yanovich 

(2013) studies on the role of two-stage clams in determining water pollution levels by Rijinashvili 

(2009), Sintyurina, Bigaliev (2009), and Kuzmenkin [9, 12]. 

 

Materials and teaching methods 

Given the systematic composition of two-tailed mollusks, their bio-ecological properties and 

other important aspects of the various species of the Sangzor River, we have begun collecting 

mollusks in 2017. Research materials for our studies were collected from spring, summer and 

autumn 2016-2019 sea-grass species of the Sangzor River. The published materials are known in 

science and studied by the methods of V. I. Zhadin (1938-1952), Y. I. Starobogatov, Z. I. Izzatullaev 

(1984), Z. I. Izzatullaev, H. T. Boymurodov (2009). In addition to manual typing of clams, we used 

several other methods of typing. We collected mollusks from clay near the edges with a steel arc 

net, and under a sieve with a metal sieve beneath the surface [2]. 
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Research results 

The literature review has shown that we have not studied the Bivalvia of the Sangzor River 

before. Our study revealed that 20 species of Bivalvia, 1 subspecies and 1 variety live in the river 

and surrounding water species, belonging to 4 families and 5 genera. 

For the first time, it was discovered that the Unionidae family of Chinese toothless species of 

Sinanodonta species: S. gibba, S. puerorum and S. orbicularis were accidentally acclimated to the 

watersheds of Uzbekistan. These mollusks are representative of the Sinanodonta sensu stricto. As a 

result of acclimatization of Chinese complex fish (silver carp, grass carp) into our region, they are 

distributed among all river basins (canals, water storage, fisheries), along with the larvae of 

mollusks. 

 

Table  

DENSITY, DISTRIBUTION AND ENVIRONMENTAL GROUP IN BIOTYPES OF THE TWO-TAILED 

MOLLUSKS OF THE SANGZOR RIVER 
 

 ̄ Species Density of river flow, sp./m2 Biotypes Environmental 

groups 
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Unionidae family 

Sinanodonta Modell, 1945 genus 

1. Sinanodonta orbicularis 

(Heude, 1880) (= Sinanodonta 

woodiana (I. Lea, 1834)) 

ī 1.2Ñ0.2 ī ī ī + pelorheophil 

2. Sinanodonta gibba (Benson, 

1842) (= Sinanodonta woodiana 

(I. Lea, 1834)) 

ī 1.1Ñ0.1 1.2Ñ0.2 ī ī + pelorheophil 

3. Sinanodonta puerorum (Heude, 

1880) (= Sinanodonta woodiana 

(I. Lea, 1834)) 

ī 1.3Ñ0.3 ī ī ī + pelorheophil 

 Colletopterum Bourguignat, 

1880 (= Anodonta Lamarck, 

1799) genus 

       

4. Anodonta bactriana Rolle, 1897 

(= Anodonta anatina (Linnaeus, 

1758)) 

ī 1.0Ñ0.1 ī ī ī + rheophil 

5. Anodonta (Colletopterum) cyrea 

subsp. sogdiana Kobelt, 1896 (= 

Anodonta anatina (Linnaeus, 

1758)) 

ī 1.2Ñ0.1 1.1Ñ0.2 ī ī + rheophil 

6. Colletopterum ponderosum 

volgense (Shadin, 1938) (= 

Anodonta piscinalis var. 

volgensis Zhadin, 1938 = 

Anodonta anatina (Linnaeus, 

1758)) 

ī 1.2Ñ0.3 ī ī ī + pelolimnophil 

7. Colletopterum (Ponderosiana) 

kokandicum Starobogatov & 

Izzatullaev, 1984 (= Anodonta 

anatina (Linnaeus, 1758) 

 ī ī ī ī ī pelolimnophil 

Euglesidae (= Sphaeriidae) family  pelolimnophil 

Euglesa Jenyns, 1832 genus  ī      
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8 Euglesa hissarica Izzatullaev, 

1985 (= Euglesa casertana 

(Poli, 1791)) 

4.1Ñ0.3 ī ī ī + ī pelolimnophil 

9 Euglesa (Cyclocalyx) gurvichi 

Izzatullaev & Starobogatov, 

1985 

4.3Ñ0.3 ī ī ī + ī pelolimnophil 

10 Euglesa (Euglesa) turkestanica 

Izzatullaev, 1974 

3.0Ñ0.1 ī ī ī + ī pelolimnophil 

11 Euglesa (Casertiana) obliquata 

(Clessin, 1874) (= Euglesa 

casertana (Poli, 1791)) 

3.0Ñ0.1 ī ī ī + ī pelolimnophil 

12 Euglesa (Pseudeupera) turanica 

(Clessin in Martens, 1874) (= 

Euglesa subtruncata (Malm, 

1855)) 

4.2Ñ0.1 ī ī ī + ī pelolimnophil 

Pisidiidae (= Sphaeriidae) family 

Odhneripisidium Kuiper, 1962 genus 

13 Odhneripisidium terekense 

Izzatullaev & Starobogatov, 

1986 (= Odhneripisidium 

annandalei (Prashad, 1925)) 

4.0Ñ0.3 ī ī ī ī ī crenophil 

14 Odhneripisidium 

(Kuiperipisidium) issykkulense 

Izzatullaev & Starobogatov, 

1986 

3.0Ñ0.4 ī ī + + ī crenophil 

15 Odhneripisidium 

(Kuiperipisidium) sogdianum 

Izzatullaev & Starobogatov, 

1986 (= Odhneripisidium 

annandalei (Prashad, 1925)) 

4.0Ñ0.2 ī ī ī + ī crenophil 

16 Odhneripisidium polytimeticum 

Izzatullaev & Starobogatov, 

1986 (= Odhneripisidium 

annandalei (Prashad, 1925)) 

5.0Ñ0.3 ī ī + + ī crenophil 

17 Odhneripisidium behningi 

Izzatullaev & Starobogatov, 

1986 

4.0Ñ0.3 ī ī ī + ī crenophil 

Corbiculidae (= Cyrenidae) family 

Corbicula Megerle von M¿hlfeld, 1811 genus 

18 Cyrena (Corbicula) cor 

Lamarck, 1818 (= Corbicula 

fluminalis (O. F. M¿ller, 1774)) 

ī 2.1Ñ0.9 ī ī + ī crenophil 

19 Corbicula purpurea Prime, 

1867 (= Corbicula fluminalis 

(O. F. M¿ller, 1774)) 

ī 2.2Ñ0.3 ī + + ī crenophil 

20 Corbicula fluminalis (O. F. 

M¿ller, 1774) 

ī 2.0Ñ0.6 ī ī + ī crenophil 

21 Corbicula tibetensis Prashad, 

1929 

ī 3.9Ñ0.3 2.5Ñ 0.4 ī + + crenophil 
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22. Corbicula (Corbicula) 

ferghanensis Kursalova & 

Starobogatov, 1971 

ī 4.2Ñ0.6 2.1Ñ 0.2 + + ī crenophil 

Total species: 11 11 4 4 14 7  

 

Large Bivalvia do not live there because of the rapid flow of the Sangzor River in the narrow 

valley and the low water temperatures and low organic matter content. In the slopes of the middle 

stream of the Sangzor River, it is estimated that Sinanodonta orbicularis, S. puerorum and S. gibba 

species are 1-1.5 m2 in Gallaorol, Jizzakh and Pakhtakor districts. The first of these is the most 

numerous, with the total clams occurring in many parts of the river, where clay and macrophytes 

and reeds grow. Here they live at depths of 1ï2 m and can sometimes be found in sandy areas 

(Table 1). 

From these clusters all species of Chinese toothless were collected from the lower Sangzor 

River and the Jizzakh canal. They were first identified in 2019 for the Sangzor River qualification. 

Chinese complex fish play an important role in the occurrence and distribution of these tar on the 

Sangzor River. In the lower reaches of the river, the density of distribution decreases sharply 

compared to the middle part of the S. gibba species and occurs at 1.1ï1 per 1 m2. This is due to 

river pollution. Anodonta (Colletopterum) cyrea subsp. sogdiana and A. piscinalis var. volgensis 

occur in the middle of the Sangzor River in the post - Jizzakh region at 1.2ï1 per 1 m2, while 

A. piscinalis var. volgensis is 0.4 in the lower Pakhtakor district. The number and density of species 

is relatively low. The amount of water in the Sangar River and, accordingly, seasonal hydrological 

regime may be considered as one of the direct factors influencing the number of species of two-

stage clams. Species of the Corbiculidae family Cyrena (Corbicula) cor, C. purpurea, C. fluminalis, 

C. (Corbicula) ferghanensis, and C. tibetensis are buried in sandy soils on 2-3 sq. m in waters in 

the Gallaorol and Pakhtakor districts. 

The upper and middle streams of the Sangzor River are hot springs, which run from 

the ground under the influence of hydrostatic pressure. In the mountains there are more springs and 

springs than in the plain. Small bipedal clams were collected from the springs of the mountain part 

of the river. Seven species of mollusks of the Euglesa and Odhneripisidium genera were found in 

the Sangzor riverbanks and in the ditches from the springs (Table 1). 

Summary. Our study identified 20 species of Bivalvia, 1 subspecies and 1 variety of 

the Sangzor River and its surrounding water species, belonging to 4 families and 5 genera. Of 

the species listed in the table: Euglesa hissarica, E. (Casertiana) obliquata, Odhneripisidium 

polytimeticum are more numerous. They occur at 1-4 m per 1 m2. The other species are relatively 

rare. Euglesa (Cyclocalyx) gurvichi, Odhneripisidium terekense, O. (Kuiperipisidium) issykkulense 

are the first to show from the Sangzor river basin. These bivalve mollusks are crenophils and 

pelolimnophils that live in springs and springs according to their habitat. The length of the Sangar 

River and the presence of all the biotopes in which the clams are inhabited have made the reservoir 

a favorable reservoir for the clams. However, it should be noted that although all species occur in 

the river, they differ in density. For example, although Sinanodonta is found in rivers, its density is 

lower than that of other ponds. The Sangar River is the most suitable reservoir for the reproduction 

and distribution of Corbicula species. Among the Bivalvia, the species is not very common in 

the lower Sangzor River, except for the Corbicula tibetensis species, which is found in both 
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the middle and lower reaches of the river, and this species is widely adapted to the habitat and 

the variability of the hydrological regime of the river. Species endemic and rare species, and 

the subspecies, Anodonta (Colletopterum) cyrea subsp. sogdiana, Corbicula fluminalis, 

C. purpurea, Cyrena (Corbicula) cor, are adapted to live in the middle and lower reaches of 

the Sangzor River. Although they are distributed in the middle part of the river, the poor 

hydrological regime of the lower reaches and the high level of pollution affect their distribution. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧʳ ʢʨʦʚʠ ʩʨʝʜʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʆʰʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧʳ 

ʢʨʦʚʠ ʠ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʫ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʆʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʢʨʦʚʠ ʧʦ ʩʠʩʪʝʤʝ AB0 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ ʥʦʩʠʪʝʣʠ ʢʨʦʚʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʨʝʟʫʩ-ʬʘʢʪʦʨʦʤ ʩʦʩʪʘʚʠʣʠ 16,5%. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʤʝʣʠ 0(I) ʛʨʫʧʧʫ ʢʨʦʚʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 34,78%. ɸʥʘʣʠʟ 

ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʫ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 

ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʝʚʘʣʠʨʫʶʪ 2 ʛʨʫʧʧʳ ʢʨʦʚʠ A(II) ʠ B(III), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 38,5% ʠ 29,1%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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Abstract. Discusses the frequency of occurrence of blood groups among foreign students 

studying at the International Medical Faculty of Osh State University. Research objectives: to study 

the frequency of occurrence of blood group and Rh factor among foreign students at Osh State 

University. Materials and methods of research: determination of the blood group according to 

the AB0 system was carried out using monoclonal antibodies. Among students from India, carriers 

of the (Rhī) factor amounted to 16.5%. The largest number of students had 0(I) blood type, which 

amounted to 34.78%. Analysis of the blood groups occurrence frequency among foreign students 

showed that among the students from Uzbekistan, 2 blood types A(II) and B(III) are prevailed, 

which is 38.5% and 29.1%, respectively. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʛʝʥʳ, ʘʥʪʠʪʝʣʘ, ʨʝʟʫʩ-ʬʘʢʪʦʨ, ʩʪʫʜʝʥʪʳ, ʛʨʫʧʧ rʢʨʦʚʠ. 

 

Keywords: antigens, antibodies, Rh factor, students, blood groups. 

 

ʅʦʚʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʙʠʦʣʦʛʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʨʫʧʧʘ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ 

ʪʝʤ ʢʣʶʯʦʤ, ʢʦʪʦʨʳʡ ʦʪʧʠʨʘʝʪ ʜʚʝʨʴ ʢ ʪʘʡʥʘʤ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ, ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʤʝʥʪʘ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʢʦʪʦʨʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʢ ʪʦʡ 

ʧʠʱʝ, ʢʦʪʦʨʫʶ ʫʧʦʪʨʝʙʣʷʝʪ ʯʝʣʦʚʝʢ. ɻʨʫʧʧʘ ʢʨʦʚʠ ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʘʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʨʘʩʘ, ʢʫʣʴʪʫʨʘ ʠʣʠ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʯʝʪʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʝʡ 

ʚʘʰʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʥʘʩ ʩʪʦʣʴ ʞʝ ʜʦʩʪʦʚʝʨʥʦ, ʢʘʢ ʥʘʰʘ ɼʅʂ [5]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʦʚʠ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʘʡʰʠʤ 

ʜʦʩʪʠʞʝʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ. ʇʨʦʰʣʠ ʤʥʦʛʠʝ ʚʝʢʘ, ʧʨʝʞʜʝ ʯʝʤ ʵʪʘ ʠʜʝʷ ʩʪʘʣʘ ʨʝʘʣʴʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʟʘʚʦʝʚʘʣʘ ʚʩʝʦʙʱʝʝ ʧʨʠʟʥʘʥʠʝ ʤʠʨʦʚʦʡ ʤʝʜʠʮʠʥʳ. ɽʱʝ ʚ ʛʣʫʙʦʢʦʡ 

ʜʨʝʚʥʦʩʪʠ ʣʶʜʠ ʚʠʜʝʣʠ ʚ ʢʨʦʚʠ ʠʩʪʦʯʥʠʢ ʞʠʟʥʝʥʥʦʡ ʩʠʣʳ ʠ ʩʚʷʟʳʚʘʣʠ ʩ ʥʝʡ ʩʘʤʦ ʧʦʥʷʪʠʝ 

çʞʠʟʥʴè. ɺʨʘʯʠ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʧʨʠʜʘʚʘʣʠ ʢʨʦʚʠ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʥʝʜʘʨʦʤ ʚʝʣʠʢʠʡ ʚʨʘʯ ɻʠʧʧʦʢʨʘʪ, ʞʠʚʰʠʡ ʙʦʣʝʝ 2500 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʩʯʠʪʘʣ, ʯʪʦ 

ʢʨʦʚʴ ʠ ʜʨʫʛʠʝ ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʨʦʜʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʨʦʞʜʘʶʪ ʚ ʥʝʤ ʟʜʦʨʦʚʴʝ 

ʠ ʙʦʣʝʟʥʴ. ʀʩʭʦʜʷ ʠʟ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚʨʘʯʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʨʦʚʴ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʦʣʦʜʦʩʪʠ 

ʠ ʩʪʘʨʦʩʪʠ, ʪʝʤʧʝʨʘʤʝʥʪʘ, ʩʯʠʪʘʣʠ ʝʝ ʩʨʝʜʩʪʚʦʤ ʦʪ ʚʩʝʭ ʙʦʣʝʟʥʝʡ [1ï6].  

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧʳ ʢʨʦʚʠ ʠ 

ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʫ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ 

ʬʘʢʫʣʴʪʝʪʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʢʣʠʥʠʢʫ 

ʆʰɻʋ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʉ ʨʘʟʨʝʰʝʥʠʷ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʵʪʠʢʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʚ 2020 ʛʦʜʫ (ʧʨʠʢʘʟ ˉ338 ʦʪ 17.03.2020)  ʠ  ʥʘ 

ʦʩʥʦʚʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ  ʩʦʛʣʘʩʠʷ ʩʪʫʜʝʥʪʦʚ, ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʫ 115 ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ ʠ 96 ʩʪʫʜʝʥʪʦʚ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ.  ʀʟ 115 ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ 78 (67,82%) 

ð ʩʪʫʜʝʥʪʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ 37 (32,17%) ð ʞʝʥʩʢʦʛʦ.  ʀʟ 96 ʩʪʫʜʝʥʪʦʚ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ 

54 (56,25%) ð ʩʪʫʜʝʥʪʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ 42 (43,75%) ð ʞʝʥʩʢʦʛʦ. ɺʦʟʨʘʩʪ ʩʪʫʜʝʥʪʦʚ 

ʩʦʩʪʘʚʣʷʣ 20ï24 ʛʦʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʢʨʦʚʠ ʧʦ ʩʠʩʪʝʤʝ ɸɺʆ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ (ʮʦʣʠʢʣʦʥʦʚ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɻʝʤʘʪʦʣʦʛè, 
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çɻʝʤʦʩʪʘʥʜʘʨʪè, çʄʝʜʠʢʣʦʥè (ʛ. ʄʦʩʢʚʘ), ʩʪʘʥʜʘʨʪʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻʋ 

ʈʆʉʅʀʀ ɻʝʤʘʪʦʣʦʛʠʠ ʠ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʠ ʌʄɹɸ ʈʦʩʩʠʠ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʦʣʠʢʣʦʥʦʤ ɸʥʪʠ-D: ʅʘ ʧʣʘʥʰʝʪʝ 

ʩʤʝʰʠʚʘʣʠ ʙʦʣʴʰʫʶ ʢʘʧʣʶ (0,1 ʤʣ) ʘʥʪʠ-D ʮʦʣʠʢʣʦʥʘ ʠ ʤʘʣʝʥʴʢʫʶ ʢʘʧʣʶ (0,01 ʤʣ) 

ʠʩʩʣʝʜʫʝʤʦʡ ʢʨʦʚʠ. ɿʘ ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʙʣʶʜʘʣʠ  

ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ. ɽʩʣʠ ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘʩʪʫʧʠʣʘ ʩ ʮʦʣʠʢʣʦʥʦʤ ʘʥʪʠ-D, ʪʦ 

ʠʩʩʣʝʜʫʝʤʫʶ ʢʨʦʚʴ ʦʪʥʦʩʠʣʠ ʢ ʨʝʟʫʩ-ʧʦʣʦʞʠʪʝʣʴʥʦʡ (Rh+), ʝʩʣʠ ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ ʩ 

ʮʦʣʠʢʣʦʥʦʤ ʘʥʪʠ-D ʥʝ ʥʘʩʪʫʧʠʣʘ, ʪʦ ʠʩʩʣʝʜʫʝʤʫʶ ʢʨʦʚʴ ʦʪʥʦʩʠʣʠ ʢ ʨʝʟʫʩ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

(Rhī). ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ  çʉʪʘʥʜʘʨʪʦʚ ʠ ʠʥʩʪʨʫʢʮʠʡ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝè ʦʪ 26 

ʠʶʣʷ 2018 ʛʦʜʘ ˉ543. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʫ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ (115 ʩʪʫʜʝʥʪʦʚ) 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢʨʦʚʠ ʆ(I) ʩʦʩʪʘʚʠʣʘ 34,78%. ʋ 32 ʩʪʫʜʝʥʪʦʚ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʚʪʦʨʘʷ (II) ʛʨʫʧʧʘ ʢʨʦʚʠ ɸ(II), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 27,82%, ʘ ʫ 38 ʩʪʫʜʝʥʪʦʚ ð ʪʨʝʪʴʷ 

(III) ʛʨʫʧʧʘ ʢʨʦʚʠ B (III), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 33,04%. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʢʨʦʚʠ AB(IV) ʚʳʷʚʣʝʥʘ ʫ 

4,3%. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧ ʢʨʦʚʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ ʧʨʝʚʘʣʠʨʫʝʪ ʛʨʫʧʧʘ ʢʨʦʚʠ ʆ(I), ʪ. ʝ. 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʢʨʦʚʠ ʥʘ 6,96% ʚʳʰʝ, ʯʝʤ ɸ(II), ʘ ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧʳ ʢʨʦʚʠ ɺ (III) ð ʥʘ 5,22%, ʯʝʤ ɸ(II). ʀʟ 115 ʦʙʩʣʝʜʫʝʤʳʭ ʩʪʫʜʝʥʪʦʚ, 

4,3% ʠʤʝʣʠ ɸɺ (IV) ʛʨʫʧʧʫ ʢʨʦʚʠ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʩ-ʬʘʢʪʦʨ ʚʳʷʚʣʝʥ ʫ 19 ʩʪʫʜʝʥʪʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 16,5%.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʢʨʦʚʠ ʫ ʩʪʫʜʝʥʪʦʚ 1ï2 ʢʫʨʩʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʛʨʫʧʧʳ ʢʨʦʚʠ ɸ(II), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 38,5%. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 2.  

ʉʨʝʜʠ 96 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʩ-ʬʘʢʪʦʨ (Rhī) 

ʚʳʷʚʣʝʥ ʫ 24 ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 25%.  ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʢʨʦʚʠ ʆ(I) 

ʚʳʷʚʣʝʥʘ ʫ 20 ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 20,83%, ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʢʨʦʚʠ ɸ(II) ð ʫ 29 (30,2%). 

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʢʨʦʚʠ ʠʤʝʣʠ 16 ʩʪʫʜʝʥʪʦʚ, ʠʟ ʥʠʭ ð ʫ 11  ʨʝʟʫʩ-ʬʘʢʪʦʨ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 16,6%. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʢʨʦʚʠ ɸɺ(IV) ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 6 ʩʪʫʜʝʥʪʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 6,25%. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
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(Rhī) ʬʘʢʪʦʨʘ ʦʪʤʝʯʝʥ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʩ ʪʨʝʪʴʝʡ ʛʨʫʧʧʦʡ ʢʨʦʚʠ ɺ(III); ʦʥ ʩʦʩʪʘʚʠʣ 25%. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧ ʢʨʦʚʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ 

 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ ʥʦʩʠʪʝʣʠ (Rhī) ʬʘʢʪʦʨʘ ʩʦʩʪʘʚʠʣʠ 16,5%.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʤʝʣʠ ʆ(I) ʛʨʫʧʧʫ ʢʨʦʚʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 34,78%. ʅʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (33,04%) ð ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʢʨʦʚʠ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸ(II) ʛʨʫʧʧʳ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʘ 27,82%. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʨʫʧʧ ʢʨʦʚʠ ʫ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ  ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʝʚʘʣʠʨʫʶʪ 2 ʛʨʫʧʧʳ ʢʨʦʚʠ ʆ(II) ʠ ɺ(III), 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 38,5% ʠ 29,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʧʦʚʳʰʝʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʢʨʦʚʠ ð 25% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʫʝʤʳʭ ʩʪʫʜʝʥʪʦʚ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʩ-ʬʘʢʪʦʨʘ ʢʨʦʚʠ Rhī ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ 

ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ 8,5% ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʟ ʀʥʜʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʛʨʫʧʧ ʢʨʦʚʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʢʣʠʥʠʢʫ ʆʰɻʋ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫʯʘʩʪʢʘ ʂʳʟʳʣ-ʂʫʥʛʦʡ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʩʜʝʣʘʥ ʘʥʘʣʠʟ ʦʧʦʣʟʥʝʚʦʛʦ ʩʭʦʜʘ, 

ʧʦʩʪʨʦʝʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʝ Agisoft Metashape. ʀʩʩʣʝʜʦʚʘʥʘ 

ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 3D Analyst Tools ʧʨʦʛʨʘʤʤʳ ArcGIS.  

 

Abstract. In this work, the landslide process of the area was studied, a digital model of 

the study area was developed using geographic information systems. Based on the constructed 

digital model, an analysis of the landslide was made, a three-dimensional model of the area was 

built in the Agisoft Metashape program. The steepness of the slopes was studied using the 3D 

Analyst Tools of the ArcGIS program. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʥʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʢʣʦʥ. 

 

Keywords: landslides, landslide processes modeling, slope. 
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ɻʦʨʥʳʝ ʠ ʧʨʝʜʛʦʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ð ɻ ʪʦ ʩʣʦʞʥʳʝ ʠʟʤʝʥʝʥʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʧʦʜʩʠʩʪʝʤ [1]. ʉʢʣʦʥʦʚʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʶʪʩʷ ʵʨʦʟʠʦʥʥʳʝ ʠ ʦʧʦʣʟʥʝʚʳʝ 

ʧʨʦʮʝʩʩʳ  ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʪʘʢʦʡ ʧʦʜʩʠʩʪʝʤ ʛʝʦʩʠʩʪʝʤʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʟʘʥʠʤʘʣʠʩʴ ɸ. ɽ. ɺʦʨʦʙʴʝʚ, ɺ. 

ʀ. ʅʠʬʘʜʴʝʚ, ʉ. ʌ. ʋʩʤʘʥʦʚ [2], ɿ. ɸ. ʂʘʣʴʤʝʪʴʝʚʘ, ɹ. ɼ. ʄʦʣʜʦʙʝʢʦʚ, ʀ. ɸ. ʊʦʨʛʦʝʚ, ʀ. ʀ. 

ɺʦʣʴʭʠʥ [3], ɸ. ɽ. ɺʦʨʦʙʴʝʚ, ɹ. ʊ. ʊʦʨʦʙʝʢʦʚ [4]. ɺ ʨʘʙʦʪʘʭ ʵʪʠʭ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʦ, ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ ʂʳʨʛʳʟʩʪʘʥʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ  ʠʩʩʣʝʜʦʚʘʥ  

ʦʧʦʣʟʥʝʚʳʡ ʧʨʦʮʝʩʩ ʥʘ ʫʯʘʩʪʢʝ ʂʳʟʳʣ-ʂʫʥʛʦʡ ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʪʘʢʞʝ ʧʨʠʤʝʥʝʥ  

ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʤʘʨʢʠ DJI Matrice 300bRTK  ʜʣʷ ʧʦʣʫʯʝʥʠʷ  ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʳʭ ʬʦʪʦʩʥʠʤʢʦʚ  ʠ  ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ 3D-ʤʦʜʝʣʠ (ʎʄʄ ʠ ʎʄʈ) ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ 

ʨʘʟʨʝʰʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ ɼ. ɸ. ɻʫʨʘ, ɻ. ɻ. ʐʝʚʯʝʥʢʦ, ʂ. ɸ. ɸʢʦʧʴʷʥ, ɽ. ɸ. ʌʝʜʦʪʦʚʦʡ ʛʦʚʦʨʠʪʩʷ ʦʙ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʟʫʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʪʦʯʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʦʧʦʣʟʥʠ [5].  

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ  

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʥʠʪʦʨʠʥʛ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʪʨʝʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ: ʨʝʛʠʦʥʘʣʴʥʦʤ, ʣʦʢʘʣʴʥʦʤ ʠ 

ʜʝʪʘʣʴʥʦʤ [6].  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ  ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʠ ʷʚʣʷʝʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʤʘʣʦʡ ʠ 

ʤʦʱʥʦʡ ʘʤʧʣʠʪʫʜʳ. ɺʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʧʦʣʟʥʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʝ ɾ. ʐ. ɾʘʥʪʘʝʚʘ, ʅ. ɻ. 

ɹʨʝʫʩʦʚʘ, ɸ. ɺ. ɺʠʣʷʝʚʘ, ɸ. ʇ. ʉʪʠʭʘʨʥʳʡ [7]. ɺ ʩʪʘʪʴʝ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʡʩʤʦʛʝʥʥʳʭ 

ʦʧʦʣʟʥʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ GISè ʨʘʩʩʯʠʪʘʥʳ  ʢʨʠʪʠʯʝʩʢʠʝ  ʧʘʨʘʤʝʪʨʳ ʦʧʦʣʟʥʝʡ ʧʦ ʤʝʪʦʜʫ 

ʅʴʶʤʘʨʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝʤ GIS ʪʝʭʥʦʣʦʛʠʡ ʩ ʤʦʜʝʣʠʨʦʚʘʥʳ ʩʝʡʩʤʦʛʝʥʥʳʝ ʦʧʦʣʟʥʠ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʀʣʝ-ɸʣʘʪʘʫ [8]. ɺ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪʘʭ ʫʧʦʨ ʩʜʝʣʘʥ ʥʘ ʩʝʡʩʤʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ [7, 8]. 

ɺ ʨʘʙʦʪʝ ɿ. ɸ. ɸʩʠʣʦʚʦʡ çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʦʣʟʥʝʦʧʘʩʥʦʛʦ ʩʢʣʦʥʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʫʛʘʨʪè ʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʫʛʘʨʪ [9]. 

ɺ ʩʪʘʪʴʝ ʄ. ʄ. ʄʝʭʙʘʣʠʝʚʘ çʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ (ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ)è ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʚʢʘʟʘ [10]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 4556 ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʦʣʟʥʝʡ. ʀʟ ʥʠʭ 

1186 ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʥʘʩʝʣʝʥʠʶ  ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʚ ʩʚʷʟʠ ʩ 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʠʩʣʦ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʦʟʨʘʩʪʘʝʪ.  ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʦʣʟʥʝʡ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʆʧʦʣʟʥʠ ʨʘʟʚʠʪʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʥʠʟʢʦ ʠ ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥʘʭ 

ʌʝʨʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʩʦʚʧʘʜʘʷ ʩ ʧʣʦʱʘʜʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʝʩʪʨʦ ʮʚʝʪʥʳʤʠ ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʛʠʧʩʘʤʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʜʦʥʦʩʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʠ 

ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ.  

ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʩʯʠʪʘʶʪʩʷ  

ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɸ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʯʠʪʘʝʪʩʷ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʤ. ʅʘʯʠʥʘʷ ʩ 

ʧʝʨʠʦʜʘ ʩʥʝʛʦʪʘʷʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʠʝ ʦʧʦʣʟʥʝʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ. 
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ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʧʦʣʟʥʝʡ, ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʢʣʦʥʦʚ. ʊʝʨʨʠʪʦʨʠʠ ʩ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʧʨʦʯʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʦʧʦʣʟʥʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʩʥʳ ʠ ʦʩʝʥʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ, ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʝʩʪʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʦʡ ʦʮʝʥʠʪʴ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ 

ʪʝʥʜʝʥʮʠʡ, ʩʜʝʣʘʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʧʦʩʪʨʦʠʪʴ 3D ʤʦʜʝʣʴ ʦʧʦʣʟʥʷ ʠ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʧʦʚʝʩʪʠʪʴ, ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʝʜʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ. 

 

ʆʙʲʝʢʪ  ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʂʳʟʳʣ-ʂʫʥʛʦʡ. ʀʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʂʳʟʳʣ-

ʂʫʥʛʦʡ ʨʘʩʧʦʣʦʞʝʥ ʩʝʣʝ ʂʘʨʣ ʄʘʨʢʩ ʚ ʘʡʳʣʥʦʤ ʦʢʨʫʛʝ ɾʘʣʧʘʢ-ʊʘʰ ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ.  

ɸʡʳʣʥʳʡ ʦʢʨʫʛ ɾʘʣʧʘʢ-ʊʘʰ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʦʣʟʥʝʦʧʘʩʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ 

ʂʳʨʛʳʟʩʪʘʥʘ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ  ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʧʦʣʟʥʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠ ʦʙʲʝʤʦʤ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ, ʷʚʣʷʶʪʩʷ 

ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʅʝʩʢʦʣʴʢʦ ʦʧʦʣʟʥʝʡ ʚ ʩʝʣʝ ɾʘʣʧʘʢ-ʊʘh ʫʞʝ 

ʨʘʟʛʨʫʟʠʣʠʩʴ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʆʧʦʣʟʝʥʴ ʥʘ ʫʯʘʩʪʢʝ 

ʂʳʟʳʣ-ʂʫʥʛʦʡ ʥʘʯʘʣ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ ʝʱʝ ʚʝʩʥʦʡ 2017 ʛʦʜʘ. ʉʭʦʜ ʦʧʦʣʟʥʷ ʧʨʦʠʟʦʰʝʣ 

22 ʤʘʨʪʘ 2023 ʛʦʜʘ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʦʙʨʘʟʦʚʘʣʩʷ ʦʧʦʣʟʝʥʴ ʜʣʠʥʦʡ ʦʢʦʣʦ 1000 ʤ, ʰʠʨʠʥʦʡ ʜʦ 

50 ʤ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʦʧʦʣʟʥʷ ʧʨʠʤʝʥʷʣʘʩʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʵʪʘʧʥʦ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ  ʧʨʦʚʦʜʠʣʘʩʴ 

ʧʦʣʝʚʦʝ  ʠʩʩʣʝʜʦʚʘʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʳʷʚʠʣʠʩʴ ʛʨʘʥʠʮʳ ʝʱʝ ʘʢʪʠʚʥʦʛʦ 

ʦʧʦʣʟʥʝʚʦʛʦ ʩʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʜʨʦʥʘ ʤʦʜʝʣʠ DJI Matrice 300bRTK, GPS ʫʩʪʨʦʡʩʪʚ 

(ʈʠʩʫʥʦʢ 1, 2).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʋʯʘʩʪʦʢ ʩʭʦʜʘ ʦʧʦʣʟʥʷ  ʂʳʟʳʣ-ʂʫʥʛʦʡ 
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ʈʠʩʫʥʦʢ 2. ʆʧʦʣʟʥʝʚʳʡ ʧʨʦʮʝʩʩ ʫʯʘʩʪʢʘ ʂʳʟʳʣ-ʂʫʥʛʦʡ 
 

ʋʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚʠʜ ʦʧʦʣʟʥʷ, ʪʠʧ ʠ ʧʦʣʦʞʝʥʠʝ ʩʭʦʜʘ. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʛʨʫʥʪʘ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ, 

ʩʪʨʦʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʂʳʟʳʣ-ʂʫʥʛʦʡ. ɼʦʩʪʫʧʥʦʩʪʴ ʥʘʙʦʨʘ ʚʠʟʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʩʪʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠʣʠ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʜʚʠʞʥʦʩʪʠ ʦʧʦʣʟʥʷ (ʈʠʩʫʥʦʢ 2). 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʨʝʜʝ  Agisoft Metashape cʦʟʜʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʤʘʩʰʪʘʙʘ 1:10 000. 

ʅʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ArcGIS ʩ ʧʨʠʤʝʥʝʥʠʝʤ  

ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʫʣʷ 3D Analyst ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʘʥʘʣʠʟ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʆʜʥʘ ʠʟ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ð ʦʪʨʘʞʘʪʴ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʨʝʣʴʝʬ, ʩʪʨʦʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, 

ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ.  
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʚʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʨʝʜʠ ʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʧʦʣʟʥʝʡ ʚʘʞʥʫʶ  ʨʦʣʴ 

ʠʛʨʘʝʪ ʬʦʨʤʘ ʩʢʣʦʥʘ, ʚʳʩʦʪʘ (ʨʝʣʴʝʬ), ʩʣʦʞʠʚʰʠʡʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʣʠʷʥʠʝ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʷ ʤʦʞʝʪ  ʙʳʪʴ ʧʨʷʤʳʤ ʠ ʢʦʩʚʝʥʥʳʤ. ʇʨʷʤʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʷ ʦʢʘʟʳʚʘʶʪ  ʬʦʨʤʘ, ʚʳʩʦʪʘ ʠ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ. ʏʝʤ ʚʳʰʝ ʠ 

ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ, ʪʝʤ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʨʘʚʥʦʚʝʩʥʳʭ ʫʩʣʦʚʠʷʭ ʩʘʤʳʝ ʫʩʪʦʡʯʠʚʳʝ ʷʚʣʷʶʪʩʷ ʧʦʚʦʨʦʪʥʳʝ ʩʢʣʦʥʳ, ʘ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʝ ð ʧʦʚʦʨʦʪʥʳʝ ʠ ʥʘʢʣʦʥʥʳʝ. ʂʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʣʴʝʬ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ, ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʚʦʟʜʫʭʝ, ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʚʳʩʪʫʧʘʶʪ ʦʜʥʠʤ ʠʟ ʦʧʦʣʟʥʝ ʬʦʨʤʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 
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ʇʦʵʪʦʤʫ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʨʝʣʴʝʬʘ ʫʯʘʩʪʢʘ ʂʳʟʳʣ-

ʂʫʥʛʦʡ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʜʝʩʴ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʚʠʜʥʳ ʥʘ ʢʘʨʪʝ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ Arc GIS 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʠʥʩʪʨʫʤʝʥʪʘ 3D Analyst (ʈʠʩʫʥʦʢ 3). 
 

 
 

ʈʠʩʫʥʦʢ 3. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ 
 

ɼʘʥʥʳʝ,  ʚʟʷʪʳʝ ʩ ʧʦʤʦʱʴʶ  ʫʩʪʨʦʡʩʪʚʘ GPS (Garmin Montana 610) ʧʦʟʚʦʣʠʣʠ ʪʘʢʞʝ 

ʚʥʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ  ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ. ʇʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1700 ʤ ʜʦ 

2100 ʤ. ʠ ʙʦʣʝʝ (ʈʠʩʫʥʦʢ 3).  

ɽʱʝ ʦʜʥʠʤ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ  ʦʧʦʣʟʥʝʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʥʘʣʠʯʠʝ ʩʢʣʦʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʨʫʪʠʟʥʳ ʠ ʥʘʨʫʰʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʢʣʦʥʘ. ɽʩʣʠ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ ʧʨʝʚʳʰʘʝʪ ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʭʦʜʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʣʘʛʘʶʱʠʭ 

ʝʛʦ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʉ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ Slope ʤʦʜʫʣʷ 3D Analyst ʚʳʯʠʩʣʝʥʘ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʜʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9,2Á ʜʦ 89,9Á (ʈʠʩʫʥʦʢ 4). 

  

 
 

ʈʠʩʫʥʦʢ 4. ʂʘʨʪʘ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʚ ʩʨʝʜʝ ɻʀC 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʉ ʧʦʤʦʱʴʶ  ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ ArcMap 

ʙʳʣʘ ʦʮʠʬʨʦʚʘʥʘ ʪʝʨʨʠʪʦʨʠʷ ʦʧʦʣʟʥʷ ʠ  ʚʳʯʠʩʣʝʥʘ ʧʨʠʤʝʨʥʘʷ  ʧʣʦʱʘʜʴ  ʦʧʦʣʟʥʷ 

(ʈʠʩʫʥʦʢ 5). 
  

 
 

ʈʠʩʫʥʦʢ 5. ʆʮʠʬʨʦʚʘʥʥʘʷ ʢʘʨʪʘ ʦʧʦʣʟʥʷ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʧʣʦʱʘʜʠ 
 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ  ʦʧʦʣʟʥʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 168529 ʤ2. ʅʘ ʦʩʥʦʚʝ 120 ʬʦʪʦʛʨʘʬʠʡ, 

ʩʜʝʣʘʥʥʳʭ ʩ ʜʨʦʥʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 3D ʤʦʜʝʣʴ ʦʧʦʣʟʥʷ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ  (ʈʠʩʫʥʦʢ 6, 7). 

ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Agisoft Metashape  ʠ ArcScene. 
 

 
 

ʈʠʩʫʥʦʢ 6. 3D ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʜʦ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʷ 
 

 
 

ʈʠʩʫʥʦʢ 7. 3D  ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʧʦʩʣʝ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʷ 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ 
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ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʦʣʟʥʝʚʦʛʦ ʩʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Arc GIS ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʮʝʩʩ 

ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʷ  ʠ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʦʧʦʣʟʥʝʚʳʤ ʧʨʦʮʝʩʩʦʤ. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ, ʩʜʝʣʘʥ ʘʥʘʣʠʟ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʧʦʩʪʨʦʝʥʘ 3-ʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ.  

ɸ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ 

ʩʦʩʪʦʠʪ ʠʟ ʢʦʘʣʠʥʠʪʦʚʦʡ ʛʣʠʥʳ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʘʷ ʛʣʠʥʳ, ʞʝʣʝʟʠʩʪʦʡ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʡ ʛʣʠʥʳ, ʩʫʧʝʩʯʘʥʦʡ ʛʣʠʥʳ ʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ (ʪʦʨʬ).  

ɸʥʘʣʠʟ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʚʠʯʥʦʛʦ ʨʝʣʴʝʬʘ, ʠ ʧʨʠʤʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ 

ʨʠʩʢʘ ʠ ʫʱʝʨʙʘ ʦʪ ʦʧʦʣʟʥʝʡ.  
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SOME AGROECOLOGICAL FEATURES OF SOILS SHARUR 

AND ORDUBAD DISTRICTS (NAKHCHIVAN, AZERBAIJAN) 

 

ÉMirzali-Agatagi G., Institute of Soil Science and Agrochemistry Ministry of Science 

and Education of the Republic of Azerbaijan, Baku, Azerbaijan, gunel.mirzali@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʛʠʜʨʦʛʨʘʬʠʷ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʐʘʨʫʨʩʢʦʛʦ ʠ 

ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʪʠʧʦʚ ʧʦʯʚ. ɺʳʜʝʣʝʥʳ 

ʧʦʯʚʳ ʛʦʨʥʦʡ ʠ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ. ɺʩʝʛʦ ʚʳʷʚʣʝʥʦ 3 ʪʠʧʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʐʘʨʫʨʩʢʦʤ 

ʨʘʡʦʥʝ ʚʳʜʝʣʝʥʦ 8 ʪʠʧʦʚ ʧʦʯʚ. ɺ ʆʨʜʫʙʘʜʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʥʘ 3 ʪʠʧʘ 

ʙʦʣʴʰʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ: ʦʨʦʰʘʝʤʳʝ ʩʝʨʳʝ; ʦʨʦʰʘʝʤʳʝ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʠ ʩʦʣʦʥʯʘʢʠ. 

 

Abstract. The geographical location, geological and geomorphological structure, hydrography 

and soil cover of the Sharur and Ordubad districts are given. The analysis of indicators of fertility of 

soil types is carried out. The soils of the mountain and plain parts are distinguished. There are 

3 types of soil formation in total. In the Sharur district, the authors identify 8 types of soils. In 

the Ordubad district, according to the classification of the authors, there are 3 more types. In 

addition to the above, it should be added: irrigated gray; irrigated alluvial-meadow and saline soils. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʝʨʙʘʡʜʞʘʥ, ʪʠʧʳ ʧʦʯʚ, ʧʣʦʜʦʨʦʜʠʝ.  

 

Keywords: Azerbaijan, soil types, soil fertility. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʝʦʩʧʦʨʠʤʘ, ʪʘʢ ʢʘʢ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʠʦʨʠʪʝʪʥʦʝ (ʧʦʩʣʝ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʩʪʨʘʥʳ ʥʘʰʣʘ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ: ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪ 28 ʥʦʷʙʨʷ 

2000 ʛʦʜʘ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ çʇʦʣʦʞʝʥʠʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ 

ʦʭʨʘʥʦʡ ʧʦʯʚè; ʋʢʘʟ ʦʪ 28 ʩʝʥʪʷʙʨʷ 2006 ʛʦʜʘ çʂʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 2006ï

2010 ʛʛ. ʆʙ ʫʣʫʯʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè; 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʘ ̫ʧʨʦʛʨʘʤʤʘ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷè. 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ð ʛʦʚʦʨʠʪʩʷ ʚ ʇʨʦʛʨʘʤʤʝ, ð ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʮʝʣʝʥ ʥʘ 

ʨʘʜʠʢʘʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, ʪʦʧʣʠʚʘ ʠ 

ʵʥʝʨʛʠʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ð ʦʪ ʜʦʙʳʯʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʜʦ ʚʳʧʫʩʢʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʧʦʨʷʜʢʝ ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ 
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ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʠʜʝʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ ʚ ʩʬʝʨʝ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʪ. 14, ʩʪ. 39, ʩʪ. 78). 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʦʩʦʙʥʘʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʦʙʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. 

ɿʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʨʝʰʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʘʛʨʦʪʝʭʥʠʢʠ, ʩʝʣʝʢʮʠʠ, ʤʝʣʠʦʨʘʮʠʠ, 

ʦʨʦʰʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʦʩʚʦʝʥʠʷ ʟʝʤʝʣʴ ʠ ʠʭ ʧʣʘʥʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʩʪʠʛʥʫʪʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʟʳʩʢʘʥʳ ʥʦʚʳʝ ʧʫʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʯʚ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʦʙʦʛʘʱʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ- ʧʨʦʜʫʢʪʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʱʝʩʪʚ 

ʬʦʪʦʩʠʥʪʝʟʘ ð ʩ ʛʫʤʫʩʦʤ ʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʩʦʢʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʠʭ ʧʣʦʜʦʨʦʜʠʝ [1, 2]. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʧʦʯʚʳ ʇʨʠʘʨʘʢʩʠʥʩʢʦʡ ʧʦʣʦʩʳ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʐʘʨʫʨʩʢʦʛʦ ʠ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʦʚ.  

ʐʘʨʫʨʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʉʘʜʘʨʘʢʩʢʠʤ ʨʘʡʦʥʦʤ ʥʘ ʟʘʧʘʜʝ ʠ ʂʝʥʛʝʨʣʠʥʩʢʠʤ 

ʨʘʡʦʥʦʤ ʥʘ ʚʦʩʪʦʢʝ ʠ ʛʨʘʥʠʯʠʪ ʩ ɸʨʤʝʥʠʝʡ ʥʘ ʩʝʚʝʨʝ ʠ ʀʨʘʥʦʤ ʥʘ ʶʛʝ ʧʦ ʨ. ɸʨʘʢʩ, ʟʘʥʠʤʘʷ 

ʦʙʱʫʶ ʧʣʦʱʘʜʴ 872,26 ʢʤ2, ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 39Á33ᾳ09ᾴ ʩ. h . ʠ 45Á03ᾳ47ᾴ 

ʚ. ʜ., ʩ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ h = 952 ʤ.  

ʆʨʜʫʙʘʜʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʢʨʘʡʥʝʡ ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʅʘʭʠʯʝʚʘʥʠ ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 38Á54ᾳ ʩ. h . ʠ 46Á02ᾳ ʚ. ʜ., ʚʳʩʦʪʦʶ h = 1895 ʤ ʠ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 972 ʢʤ2 ʛʨʘʥʠʯʘʱʝʡ ʥʘ ʟʘʧʘʜʝ ʩ ɼʞʫʣʴʬʠʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ ʩʝʚʝʨʝ ʠ ʚʦʩʪʦʢʝ ʩ 

ɸʨʤʝʥʠʝʡ, ʘ ʥʘ ʶʛʝ ʩ ʀʨʘʥʦʤ. 

ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ: 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ.  

ʇʨʠ ʚʳʙʦʨʝ ʧʦʯʚʝʥʥʳʭ ʪʠʧʦʚ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʇʦʯʚʝʥʥʦʡ ʢʘʨʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʠ ʄ 1:200000 2022 ʛʦʜʘ, ʩʦʩʪʘʚʣʝʥʥʦʡ ɸ. ʀ. ʀʩʤʘʠʣʦʚʳʤ, ʄ. ʇ. ɹʘʙʘʝʚʳʤ, 

ɺ. ɻ. ɻʘʩʘʥʦʚʳʤ ʠ ʉ. ʄ. ɻʫʩʝʡʥʦʚʦʡ ʚ ʀʥʩʪʠʪʫʪʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [3].  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʅʘʭʠʯʝʚʘʥʠ, ʦʜʥʦʛʦ ʠʟ ʩʣʦʞʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʙʳʣʘ ʥʘʯʘʪʦ ʝʱʝ ʚ 1955 ʛ. ʀʥʩʪʠʪʫʪʦʤ ʧʦʯʚʦʚʝʜʝʥʠʷ 

ʠ ʘʛʨʦʭʠʤʠʠ ɸʅ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʈ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ, 

ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʘʷ ʢʘʨʪʳ, ʢʘʨʪʘ ʪʠʧʦʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ ʢʘʨʪʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʅʘʭʠʯʝʚʘʥʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʧʦʯʚʝʥʥʦʛʦ ʪʠʧʘ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [4ï6]. 

ʅʘʭʠʯʝʚʘʥɹ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ 38Á46ᾳï39Á47ᾳ ʩ. ʰ. ʠ 44Á46ᾳï46Á1ᾳ ʚ. ʜ. ʅʘ ʶʛʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʧʦ ʨ. ɸʨʘʢʩ 

ʧʨʦʣʝʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩ ʀʨʘʥʦʤ, ʥʘ ʟʘʧʘʜʝ ʚ 13 ʢʤ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʩ ʊʫʨʮʠʝʡ ʠ ʥʘ ʩʝʚʝʨʝ ʤ ʚʦʩʪʦʢʝ ʧʦ ɿʘʥʛʝʟʫʨʩʢʦʤʫ ʠ ɼʘʨʘʣʝʷʟʢʦʤʫ ʭʨʝʙʪʘʤ 

ʩ ɸʨʤʝʥʠʝʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ð 5,5 ʪʳʩ ʢʤ2, 13 ʪʳʩ ʢʤ2  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʨʘʚʥʠʥ, 4,2 ʪʳʩ 
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ʢʤ2 ð ʥʘ ʛʦʨ.r ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ð 1400 ʤ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʨʰʠʥʫ ɻʘʧʳʜʞʠʢ ð 

3904 ʤ, ʘ ʥʘʠʤʝʥʴʰʘʷ 400 ʤ ð ʥʘ ʜʦʣʠʥʫ ʨ. ɸʨʘʢʩ. 

ɺ ʅʘʭʠʯʝʚʘʥ ɹʚʭʦʜʷʪ 8 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ: ʆʨʜʫʙʘʜʩʢʠʡ, ɼʞʫʣʬɹʠʥʩʢʠʡ, 

ʐʘʭʙʫʡʩʢʠʡ, ɹʘʙʝʢʩʢʠʡ, ʅʘʭʠʯʝʚʘʥʩʢʠʡ, ʂʝʥʛʝʨʣʠʥʩʢʠʡ, ʐʘʨʫʨʩʢʠʡ ʠ ʉʘʜʘʨʘʢʩʢʠʡ. 

ɻʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʝʣʴʝʬʝ ʅʘʭʠʯʝʚʘʥʠ ʟʘʥʠʤʘʶʪ ʢʨʫʪʳʝ ʠ ʦʙʨʳʚʠʩʪʳʝ ʩʢʣʦʥʳ 

ʩʦ ʩʢʘʣʴʥʳʤʠ ʦʙʥʘʞʝʥʠʷʤʠ, ʦʩʳʧʷʤʠ ʪʚʝʨʜʳʭ ʧʦʨʦʜ, ʯʘʩʪʦ ʙʝʟ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʫʪʠʟʥʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʢʣʦʥʘʭ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʡ, ʫʩʠʣʠʚʘʝʪʩʷ ʠ 

ʩʪʝʧʝʥʴ ʜʝʥʫʜʘʮʠʠ. 

ʅʠʞʥʷʷ ʟʦʥʘ, ʠʤʝʷ ʰʠʨʠʥʫ 15ï30 ʢʤ, ʪʷʥʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʪʝʯʝʥʠʶ ʨ. ɸʨʘʢʩ ʠ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʞʥʶʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʧʦʜʟʦʥʫ ʝʛʦ ʜʦʣʠʥʳ ʠ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʠ 

ʚʝʨʭʥʶʶ ʧʦʜʟʦʥʫ. ʍʘʨʘʢʪʝʨʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʳʧʠ, ʩʢʘʣʳ ʠ ʢʘʤʝʥʠʩʪʳʝ ʩʢʣʦʥʳ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʠ ʫʟʢʠʝ ʤʝʞʜʫʨʝʯʥʳʝ ʭʨʝʙʪʳ. ɺʳʩʦʢʠʝ ʧʨʝʜʛʦʨʴʷ ʟʘʥʠʤʘʶʪ 

ʥʝʰʠʨʦʢʫʶ ʧʦʣʦʩʫ (8ï10 ʢʤ). 

ɻʦʨʥʘʷ ʯʘʩʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʠʤʝʷ ʘʙʩʦʣʶʪʥʫʶ ʚʳʩʦʪʫ ʚʳʰʝ 3000 ʤ ʥ. ʫ. ʤ., 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʨʦʛʦʚ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʠ 

ɼʘʨʘʣʝʷʟʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʜʨʝʚʥʠʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɺ ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦʛʦʨʥʦʡ ʟʦʥʘʭ ʠ ʚ ʧʨʝʜʛʦʨʥʦ-ʰʣʝʡʬʦʚʦʡ ʧʦʣʦʩʝ ʤʝʩʪʘʤʠ ʤʝʞʛʦʨʥʳʝ 

ʨʘʚʥʠʥʥʳʝ ʫʯʘʩʪʢʠ ʩʣʦʞʝʥʳ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ [7]. 

ʇʦʥʠʞʝʥʥʘʷ ʯʘʩʪʴ ʅʘʭʠʯʝʚʘʥʠ, ʧʦʢʨʳʪʘʷ ʦʪʣʦʞʝʥʠʷʤʠ ʨ. ɸʨʘʢʩ ʠ ʝʛʦ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ 

ð ɻ ʪʦ ʨʘʟʣʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʣʦʞʥʳʤ ʤʠʢʨʦʨʝʣʴʝʬʦʤ, 

ʩʦʯʝʪʘʶʱʠʤ ʧʨʠʨʫʩʣʦʚʳʝ ʚʘʣʳ, ʛʨʠʚʳ, ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ, ʦʩʪʘʥʮʳ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦ- ʠ ʤʝʟʦʨʝʣʴʝʬʘ. ɿʜʝʩʴ ʨʘʟʚʠʪʳ ʠ ʨʝʯʥʳʝ ʪʝʨʨʘʩʳ, ʧʦʡʤʳ, ʦʚʨʘʛʠ, ʙʘʣʢʠ [7]. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʠ ɸ. ʃ. ʈʝʡʥʛʘʨʜ ʚʳʜʝʣʷʝʪ 

3 ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ: ʧʘʣʝʦʟʦʡʩʢʦ-ʪʨʠʘʩʦʚʳʝ ʭʨʝʙʪʳ, ʧʨʠʤʳʢʘʶʱʠʝ ʩ ʚʦʩʪʦʢʘ ʢ 

ʉʨʝʜʥʝ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ; ʚʳʩʦʢʦʛʦʨʥʘʷ ʟʦʥʘ ʩʠʩʪʝʤʳ ɻʘʧʳʜʞʠʢ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʛʣʷʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ɸʨʘʢʩʘ [4]. 

ʉ. ʉ. ʂʫʟʥʝʮʦʚ [8] ʧʨʠʚʦʜʠʪ 3 ʨʘʡʦʥʘ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʚʳʩʦʢʦʧʦʜʥʷʪʳʭ 

ʧʝʥʝʧʣʝʥʦʚ; ʩʨʝʜʥʝʚʳʩʦʪʥʳʝ ʧʝʥʝʧʣʝʥʳ ʥʘ ʤʝʟʦʟʦʡʩʢʦʤ ʠ ʧʘʣʝʦʟʦʡʩʢʦʤ ʩʫʙʩʪʨʘʪʝ (2500ï

3000 ʤ ʦʪ ʣʝʚʦʙʝʨʝʞʴʷ ɸʨʘʢʩʘ ʧʦ ʚʝʨʪʠʢʘʣʠ) ʠ ʩʨʝʜʥʝʚʳʩʦʪʥʳʝ ʧʝʥʝʧʣʝʥʳ ʥʘ 

ʣʠʪʦʧʣʘʩʪʠʯʝʩʢʦʤ ʥʝʦʛʝʥʝ. 

ɹ. ɸ. ɸʥʪʦʥʦʚ [7] ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʚʳʜʝʣʷʝʪ:  

1. ɺʳʩʦʢʠʝ ʛʦʨʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ;  

2. ʉʨʝʜʥʝʛʦʨʥʘʷ ʟʦʥʘ, ʟʘʥʠʤʘʶʱʘʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʠʠ;  

3. ʅʠʟʢʦʛʦʨʥʘʷ ʟʦʥʘ ʠ ʧʨʝʜʛʦʨʴʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ;  

4. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ;  

5. ɸʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ;  

6. ɸʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʧʦʜʛʦʨʥʳʝ ʛʦʣʦʮʝʥʦʚʳʝ ʨʘʚʥʠʥʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʉʘʜʘʨʘʢʩʢʦʡ ʨʘʚʥʠʥʳ;  

7. ɸʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʧʦʜʛʦʨʥʳʝ ʚʝʨʭʥʝʪʨʝʪʠʯʥʳʝ ʨʘʚʥʠʥʳ;  

8. ɼʦʣʠʥʳ ʨʘʚʥʠʥʥʳʭ ʨʝʢ ʩ ʧʦʡʤʦʡ ʠ ʪʝʨʨʘʩʘʤʠ, ʩʣʦʞʝʥʥʳʝ ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʳʤ 

ʘʣʣʶʚʠʝʤ;  

9. ʇʨʠʨʫʩʣʦʚʳʝ ʧʦʣʦʩʳ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ɸʨʘʢʩ. 

ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʅʘʭʠʯʝʚʘʥʠ ʢʠʩʣʳʝ 

ʠʥʪʨʫʟʠʠ (ʥʠʞʥʠʡ ʤʠʦʮʝʥ ð ʚʝʨʭʥʠʡ ʵʦʮʝʥ) ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ 

ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʦʜʥʠʤʘʷʩʴ ʜʘʣʝʝ ʰʠʨʠʥʦʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ 2ï12 ʢʤ ʧʦ 

ʚʦʜʦʨʘʟʜʝʣʫ, ʩʤʝʥʷʷʩʴ ʥʘ ʟʘʧʘʜʝ ʢʦʥʪʘʢʪʥʦ-ʤʝʪʦʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ [4]. 
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ʇʦʨʦʜʳ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɸʨʧʘʯʘʡ ʟʘʥʠʤʘʶʪ ʛʦʨʥʫʶ 

ʟʦʥʫ. ʅʘ ʟʘʧʘʜʥʦʤ ʢʨʘʶ ɼʘʨʘʣʝʷʟʩʢʦʛʦ ʭʨʝʙʪʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʥʷʪʦ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʐ. ɸ. ɸʟʠʟʙʝʢʦʚ ʠ ʈ. ʂ. ɸʙʜʫʣʣʘʝʚ [9] ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʧʦʜʥʷʪʠʝʤ ʚ ʢʦʥʮʝ ʵʦʮʝʥʘ 

ʩʚʷʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʩʩʠʚʘ ɿʘʢʘʚʢʘʟʴʷ ð ʄʝʛʨʠ-ʆʨʜʫʙʘʜʩʢʦʡ 

ʠʥʪʨʫʟʠʠ. 

ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʂʘʩʧʠʡʩʢʦ-ʏʝʨʥʦʤʦʨʩʢʦʤʫ ʧʦʷʩʫ, ʛʜʝ 

ʨʘʟʚʠʪʘ ʤʦʨʩʢʘʷ ʪʦʣʱʘ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʣʘʛʫʥʥʳʝ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʚʝʨʭʘʭ ʩʨʝʜʥʝʛʦ ʩʘʨʤʘʪʘ ʩ ʧʣʘʩʪʘʤʠ ʩʦʣʝʡ ʠ ʛʠʧʩʘ [9]. 

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʠ h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʨʝʚʥʠʝ ʜʝʚʦʥʩʢʠʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʧʝʩʢʠ ʠ ʧʝʩʯʘʥʠʢʠ ʧʘʣʝʦʟʦʷ [10, 11].  

ʂʣʠʤʘʪ ʅʘʭʠʯʝʚʘʥʠ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ ʠ ʩʫʨʦʚʦʡ 

ʟʠʤʦʡ ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 5 ʪʠʧʦʚ [12]. 

1. ʋʤʝʨʝʥʥʦ-ʞʘʨʢʠʡ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʠ ʩʫʭʦʡ ʧʫʩʪʳʥʥʳʡ ʢʣʠʤʘʪ ʩ ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ 

ð ʜʦʣʠʥʳ ɸʨʘʢʩʘ ʠ ʦʪʯʘʩʪʠ ʥʠʟʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ (600ï1100 ʤ). ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʜʝʩʴ 10ï14Áʉ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ð ʜʦ 300 ʤʤ,  ʠʩʧʘʨʷʝʤʦʩʪʴ ð 1200ï1400 

ʤʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ (ʠʶʣʷ) ʩʦʩʪʘʚʣʷʝʪ 29Áʉ, ʘ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʷ) ð ī(3ï6)Áʉ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ 

ʜʝʨʞʠʪʩʷ 20ï40 ʜʥʝʡ. 

2. ʇʦʣʫʧʫʩʪʳʥʥʳʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʢʣʠʤʘʪ ʩ ʩʫʭʦʡ ʟʠʤʦʡ ð ʦʭʚʘʪʳʚʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʥʠʟʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʠ ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ (1100ï1600 ʤ). ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 8ï10Áʉ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 300ï350 ʤʤ, ʚʦʟʤʦʞʥʦʝ ʠʩʧʘʨʝʥʠʝ 

800ï1100 ʤʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ (ʠʶʣʷ) 21ï26Áʉ, ʘ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʷ) ð ï(4ï6)Áʉ. 

3. ʍʦʣʦʜʥʳʡ  ʧʦʣʫʧʫʩʪʳʥʥʦ ʩʫʭʦʩʪʝʧʥʦʡ ʢʣʠʤʘʪ ʩ ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ. ʆʭʚʘʪʳʚʘʝʪ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ ʠ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ (1600ï2600 ʤ). 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 6ï10Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ (ʠʶʣʷ) 16ï

20Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʷ) ï(6ï10)Áʉ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 400ï800 ʤʤ.  ʀʟ ʥʠʭ ʥʘ ʪʝʧʣʦʝ ʧʦʣʫʛʦʜʠʝ ʧʨʠʭʦʜʠʪʩʷ 300ï400 

ʤʤ, ʥʘ ʭʦʣʦʜʥʦʝ ð 200ï400 ʤʤ. 

4. ʍʦʣʦʜʥʳʡ ʢʣʠʤʘʪ ʩ ʩʫʭʠʤ ʠ ʧʨʦʭʣʘʜʥʳʤ ʣʝʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʦʣʴʢʦ ʥʘ ʶʛʦ-

ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʥʘ ʚʳʩʦʪʝ 

2600ï3200 ʤ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 600ï700 ʤʤ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 1ï3Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ (ʘʚʛʫʩʪʘ) 8ï12Áʉ, ʘ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʷʥʚʘʨʷ) ð ï(10ï13)Áʉ. 

5. ʂʣʠʤʘʪ ʥʘʛʦʨʥʳʭ ʪʫʥʜʨ ʦʭʚʘʪʳʚʘʝʪ ʚʳʩʦʢʠʝ ʛʦʨʥʳʝ ʚʝʨʰʠʥʳ (ʚʳʰʝ 3200 ʤ). ɼʣʷ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʘ ʭʦʣʦʜʥʘʷ ʟʠʤʘ ʠ ʣʝʪʦ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʯʝʤ ʜʣʷ 

ʧʨʝʜʳʜʫʱʝʛʦ ʪʠʧʘ, ʠ ʠʟʙʳʪʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ ï(3ï

8)Áʉ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ ð 2ï8Áʉ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ ð ī(13ï16)Áʉ [12]. 

ʊʝʨʨʠʪʦʨʠʷ ʅʘʭʠʯʝʚʘʥʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʚʦʜʥʘ, ʦʩʦʙʝʥʥʦ ʝʝ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ. ɺ 

ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʟʚʠʪʘ ʭʦʨʦʰʦ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʦʜʚʝʨʞʝʥ 

ʩʤʳʚʫ ʠ ʨʘʟʤʳʚʫ. ʆʩʥʦʚʥʳʝ ʨʝʢʠ ɸʨʘʢʩ, ʏʘʥʘʭʯʠʯʘʡ, ɸʨʧʘʯʘʡ, ʅʘʭʠʯʝʚʘʥʯʘʡ, ɸʣʠʥʜʞʘʯʘʡ, 

ɻʘʨʘʜʝʨʝ, ɻʠʣʘʥʯʘʡ, ɼʶʛʣʫʥʯʘʡ, ɺʘʥʘʥʜʯʘʡ, ɸʡʣʠʩʯʘʡ, ʆʨʜʫʙʘʜʯʘʡ, ɻʘʟʘʥʯʘʡ, ʂʝʪʘʤʯʘʡ ʠ 

ʂʠʣʠʪʯʘʡ. 

ɻʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʝʚʳʰʘʝʪ 1 ʤʣʨʜ ʤ3 , ʠʟ ʥʠʭ ð ʦʢʦʣʦ 
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600 ʤʣʥ ʤ3 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʨ. ɸʨʧʘʯʘʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʪʦʢʘ ʧʨʦʭʦʜʠʪ ʚʦ ʚʨʝʤʷ 

ʚʝʩʝʥʥʠʭ ʧʦʚʦʜʢʦʚ (ʘʧʨʝʣ-ɹʠʶʥʴ), ʘ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ (ʠʶʣʴ-ʘʚʛʫʩʪ) ð 

ʚʩʝʛʦ 7ï17% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ [13]. 

ʅʘʭʠʯʝʚʘʥ ɹ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ 

ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. ʅʘ ʧʣʦʱʘʜʠ 5,5 ʪʳʩ ʢʤ2 ʘʚʪʦʥʦʤʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 

250 ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ɺʦʩʪʦʯʥʳʡ ɸʨʧʘʯʘʡ, ʅʘʭʠʯʝʚʘʥʯʘʡ, ɸʣʠʥʯʘʯʘʡ, ɻʠʣʘʥʯʘʡ, ʆʨʜʫʙʘʜʯʘʡ, ɻʘʨʘʜʘʨʝ ʠ ɸʡʣʠʩ ʠ 

ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ [13]. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜ rʨʘʟʣʠʯʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʧʠʪʴʝʚʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʅʘʭʠʯʝʚʘʥʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

6 ʪʠʧʦʚ, 16 ʢʣʘʩʩʦʚ ʠ 33 ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. 98% ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪ 

ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʚʦʜʘʤ [13]. 

ɺ ʆʨʜʫʙʘʜʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 29 ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʦʜʳ, ʚ ɼʞʫʣʴʬʠʥʩʢʦʤ ʨʘʡʦʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 85 ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʥʘ 

ʧʣʦʱʘʜʠ 900 ʢʤ2 ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 1200 ʢʤ2 ɹʘʙʝʢʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʦ 50 ʣʝʯʝʙʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʅʘ ʧʣʦʱʘʜʠ 40 ʢʤ2 ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʚ ʐʘʭʙʫʟʩʢʦʤ ʨʘʡʦʥʝ 

ʦʙʥʘʨʫʞʝʥʦ ʦʢʦʣʦ 50 ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. ʉʨʝʜʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʡʦʥʘ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʟʥʘʤʝʥʠʪʘʷ ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ɹʘʜʘʤʣʳ. 

ɺ ʢʥʠʛʝ çʇʦʯʚʳ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʉʉʈè ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʯʚʳ ʘʚʪʦʥʦʤʠʠ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʥʦʩʷʪ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ ʟʦʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʠ ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʢʘʢ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʪʘʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʚʳʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʧʦʯʚ [4]:  

ʇʦʯʚʳ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ʇʦʯʚʳ ʛʦʨʥʦ-ʣʫʛʦʚʦʛʦ ʠ ʛʦʨʥʦ-ʣʝʩʥʦʛʦ ʪʠʧʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ:  

1. ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʘʣʴʧʠʡʩʢʦʡ ʟʦʥʳ; ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʜʝʨʥʦʚʳʝ ʠ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ 

ʜʝʨʥʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ.  

2. ɻʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʟʦʥʳ; ʛʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ; ʛʦʨʥʳʝ 

ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʨʘʩʧʘʭʠʚʘʝʤʳʝ; ʛʦʨʥʳʝ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ; ʧʦʡʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ.  

3. ʇʦʯʚʳ ʛʦʨʥʦ-ʣʝʩʥʦʡ ʟʦʥʳ: ʛʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ; ʛʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ 

ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ; ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʧʦʩʣʝʣʝʩʥʳʝ; ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ; 

ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ. 

ʇʦʯʚʳ ʛʦʨʥʦ-ʩʪʝʧʥʦʛʦ ʪʠʧʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ:  

4. ʇʦʯʚʳ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ: ʛʦʨʥʳʝ ʯʝʨʥʦʟʝʤʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ;  

5. ʇʦʯʚʳ ʢʘʰʪʘʥʦʚʦʡ ʟʦʥʳ: ʛʦʨʥʳʝ ʢʘʰʪʘʥʦʚʳʝ; ʛʦʨʥʳʝ ʩʚʝʪʣʦ ʢʘʰʪʘʥʦʚʳʝ. 

ʇʦʯʚʳ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

ʇʦʯʚʳ ʩʪʝʧʥʦʛʦ ʠ ʧʫʩʪʳʥʥʦ ʩʪʝʧʥʦʛʦ ʪʠʧʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ:  

6. ʇʦʯʚʳ ʧʨʝʜʛʦʨʥʦʡ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ; ʢʘʰʪʘʥʦʚʳʝ; ʩʚʝʪʣʦ ʢʘʰʪʘʥʦʚʳʝ; ʩʚʝʪʣʦ 

ʢʘʰʪʘʥʦʚʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ; ʩʚʝʪʣʦ ʢʘʰʪʘʥʦʚʳʝ ʦʨʦʰʘʝʤʳʝ.  

7. ʇʦʯʚʳ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʡ ʩʝʨʦʟʝʤʥʦʡ ʟʦʥʳ: ʩʝʨʦ-ʙʫʨʳʝ; ʩʝʨʦʟʝʤʳ; ʩʝʨʦʟʝʤʳ 

ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ; ʩʝʨʦʟʝʤʳ ʘʣʣʶʚʠʘʣʴʥʳʝ; ʩʝʨʦʟʝʤʳ ʧʨʠʤʠʪʠʚʥʳʝ.  

8. ʇʦʯʚʳ ʧʝʨʝʭʦʜʥʳʝ ʣʫʛʦʚʳʝ ʚ ʩʪʘʜʠʠ ʦʩʪʝʧʥʝʥʠʷ; ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ; 

ʩʝʨʦʟʝʤʥʦ-ʩʦʣʦʥʯʘʢʦʚʦʛʦ ʪʠʧʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ; ʩʦʣʦʥʯʘʢʠ. 

ʅʝʤʘʣʦʚʘʞʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʣʝʥʥʦʡ ɸ. ʀ. 

ʀʩʤʘʡʣʦʚʳʤ, ʄ. ʇ. ɹʘʙʘʝʚʳʤ, ɺ. ɻ. ɻʘʩʘʥʦʚʳʤ ʠ ʉ. ʄ. ɻʫʩʝʡʥʦʚʦʡ ʇʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ɸʟʝʨʙʘʡʜʞʘʥʘ ʄ 1:200000, ʦʪʚʝʯʘʶʱʝʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ [3]. ʃʝʛʝʥʜʘ ʢʘʨʪʳ ʩʦʜʝʨʞʠʪ ʧʦʣʥʦʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
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ʪʘʢ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʦʯʚ.  

ʀ ʪʘʢ, ʚ ʐʘʨʫʨʩʢʦʤ ʨʘʡʦʥʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ 8 ʪʠʧʦʚ ʧʦʯʚ: 

1. ɻʦʨʥʦ-ʣʫʛʦʚʳʝ;  

2. ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ;  

3. ʆʢʫʣʴʪʫʨʝʥʥʳʝ ʛʦʨʥʦ-ʯʝʨʥʦʟʝʤʥʳʝ;  

4. ɻʦʨʥʳʝ ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ;  

5. ɻʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ;  

6. ʆʨʦʰʘʝʤʳʝ ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ;  

7. ʆʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ;  

8. ʃʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ; 

ɺ ʆʨʜʫʙʘʜʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʦʢʘʟʘʣʦʩʴ ʥʘ 3 ʪʠʧʘ ʙʦʣʴʰʝ. ɺ 

ʜʦʧʦʣʥʝʥʠʠ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ:  

9. ʆʨʦʰʘʝʤʳʝ ʩʝʨʳʝ;  

10. ʆʨʦʰʘʝʤʳʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ; 

11. ʉʦʣʦʥʯʘʢʠ. 

ʃʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʨ. ɸʨʘʢʩ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʝ 800ï900 ʤ ʥ. ʫ. ʤ. ʥʘ 

ʤʠʢʨʦʧʦʥʠʞʝʥʠʷʭ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʦʩʪʦʷʪ ʠʟ ʢʘʨʙʦʥʘʪʥʦʤ ʛʣʠʥʠʩʪʦ-ʩʫʛʣʠʥʠʩʪʦʤ 

ʘʣʣʶʚʠʠ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ. ɹʦʣʦʪʥʳʝ 

ʤʝʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʩʝʥʦʢʦʩʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ. ʂʣʠʤʘʪ ʩʫʭʦʡ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 250ï300 ʤʤ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 13,5ï14,6Áʉ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ð 0,3ï1,5, ʦʙʱʘʷ ʨʘʜʠʘʮʠʷ ð 125ï130 ʢʢʘʣ/ʩʤ2.  

ʄʦʱʥʦʩʪʴ ʜʝʨʥʦʚʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 10ï12 ʩʤ, ʘ ʢʦʨʥʝʚʘʷ ʤʘʩʩʘ ʧʨʦʥʠʢʘʝʪ ʜʦ ʛʣʫʙʠʥʳ 

40ï50 ʩʤ. ʎʚʝʪ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʪʝʤʥʦ ʩʝʨʳʡ, ʘ ʚʝʣʠʯʠʥʘ ʚ ʩ. ɸʨʘʙʝʥʛʠʜʞʘ ð 2,03%. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ð 0,17% ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ð ʣʝʛʢʦ 

ʛʣʠʥʠʩʪʳʝ, ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ <0,01 ʤʤ 65ï80%. ʨʅ ʩʨʝʜʳ ð ɦ ʝʣʦʯʥʘʷ 8,27. 

ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 25ï45 ʤʤʦʣ ʥʘ 100 ʛ ʧʦʯʚʳ.  

ɺʝʣʠʯʠʥʘ P2O5 ð 25,19 ʢʛ/ʛʘ, K2O ð 424 ʢʛ/ʛʘ. ɺʙʣʠʟʠ ʩ. ʄʘʭʪʘ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʛʫʤʫʩʘ ð ʜʦ 1,10%. ɺʝʣʠʯʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠ ʁʦʙʱʝʛʦ ʘʟʦʪʘ ð 0,07%. ʨʅ ʩʨʝʜʳ ð 

8,81. ʇʦʯʚʳ ð ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʝ. ʂʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ P2O5 ð 41,79 ʢʛ/ʛʘ, K2O 

ð 620 ʢʛ/ʛʘ. 

ʆʨʦʰʘʝʤʳʝ ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʫ ʩ. ʏʝʤʝʥʣʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʨʝʜʛʦʨʴʶ, 

ʟʘʥʠʤʘʷ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʇʦʯʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜ ʟʝʨʥʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʫʣʴʪʫʨʳ. ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʩ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ 

ʣʝʪʦʤ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ð 250ï320 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ð 13,5ï14,6Áʉ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ð 0,5. ʄʦʱʥʦʩʪʴ ʦʢʫʣʴʪʫʨʝʥʥʦʛʦ ʩʣʦʷ ð 

30ï40 ʩʤ, ʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ð 25ï30 ʩʤ. ʎʚʝʪ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ð ʩʚʝʪʣʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ ʩ 

ʚʝʣʠʯʠʥʦʡ 2,5ï3,0%. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ. ʅʘʣʠʯʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ð <0,01 40ï57%. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 20ï25 ʤʤʦʣ 

ʥʘ 100 ʛ ʧʦʯʚʳ. 

ʆʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʧʦʥʠʞʝʥʠʷʭ. ʥʘ ʚʳʩʦʪʝ 800ï

1000 ʤ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʦʩʪʦʷʪ ʠʟ ʜʝʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʣʝʩʩʦʚʠʜʥʳʭ 

ʩʫʛʣʠʥʢʦʚ. ʇʦʯʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʟʝʨʥʦʚʳʤʠ ʠ ʦʚʦʱʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʩ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ. 
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ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ð 250ï300 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ð 

13,5ï14,6Áʉ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ð 0,3. ʄʦʱʥʦʩʪʴ ʦʢʫʣʴʪʫʨʝʥʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ ð 

35ï40 ʩʤ. ʎʚʝʪ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ð ʩʚʝʪʣʦ ʩʝʨʳʡ, ʤʦʱʥʦʩʪʴ ð 45ï50 ʩʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ð 1,7ï

2,5%. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 25ï28 ʤʤʦʣ ʥʘ 100 ʛ. ʧʦʯʚʳ. ʨʅ ʩʨʝʜʳ 

ʱʝʣʦʯʥʘʷ ð 8,0ï8,9 

ɺ ʆʨʜʫʙʘʜʩʢʦʤ ʨʘʡʦʥʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʐʘʨʫʨʩʢʦʤ ʨʘʡʦʥʦʤ ʙʦʣʴʰʝ. 

ʅʘʨʷʜʫ ʩ ʦʨʦʰʘʝʤʳʤʠ ʛʦʨʥʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʧʦʯʚʘʤʠ, ʟʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʥʦ-ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ, ʦʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʳʝ, ʦʨʦʰʘʝʤʳʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ. 

ʆʨʦʰʘʝʤʳʝ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʝ 800ï900 ʤ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ-ʩʫʛʣʠʥʠʩʪʳʤʠ, 

ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʊʝʨʨʠʪʦʨʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜ ʦʚʦʱʥʦ-ʙʘʭʯʝʚʳʤʠ, ʢʦʨʤʦʚʳʤʠ ʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ. ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʩ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ 

ʣʝʪʦʤ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ð 250ï300 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ð 13,5ï14,6Áʉ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ð 0,3. ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚʟʷʪʳʝ ʫ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ɸʥʘʛʫʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʩʪʴ. ɺʝʣʠʯʠʥʘ ʛʫʤʫʩʘ 

ð 2,91%, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ð 0,02%, P2O5 ð 16,60 ʢʛ/ʛʘ, K2O ð 631 ʤʛ/ʢʛ, pH ð 

8,14. ʇʦʯʚʳ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ɸʥʘʛʫʪ ʪʘʢʞʝ ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʝ, pH ð 

7,64, ʛʫʤʫʩʘ ð 2,88%, ʦʙʱʝʛʦ ʘʟʦʪ ð 0,14%, P2O5  ð 33,21 ʢʛ/ʛʘ, K2O ð 546 ʤʛ/ʢʛ.  

ʋ ʜʦʣʠʥʳ ʨʝʢʠ ʧʦʯʚʳ ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʱʝʣʦʯʥʳʝ- 

ʨʅ ð 8,18, ʛʫʤʫʩ ð 2,21%, ʦʙʱʝʛʦ ʘʟʦʪʘ ð 0,16%, P2O5  ð 15,46 ʢʛ/ʛʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʠ ʧʠʪʘʶʱʠʭ ʝʝ ʜʨʝʥʘʞʝʡ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʵʪʠʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʧʨʝʜʝʣʘʭ 0,4ï3,6 ʛ/ʣ ʠ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʷʚʣʷʝʪʩʷ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ɢ2 (ʭʠ-ʢʚʘʜʨʘʪ) ʇʠʨʩʦʥʘ ʠ ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʌʠʰʝʨʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʢʦʣʦ 800 ʤʣʥ ʤ3 ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ 

ʨʝʟʝʨʚʥʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʚʦʜʳ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. 
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Abstract. The article presents the results of assessing the content and quality of water in order 

to determine the possibilities of reusing the waters of the Main Mil-Garabakh Collector and 

the drainages feeding it for irrigation of agricultural fields. It has been established that 

the mineralization of these waters is approximately in the range of 0.4-3.6 g/l and, in terms of 

chemical composition, it is predominantly chloride-sulfate. The existing classifications of collector-

drainage waters by chemical composition, the possibility of using them for irrigation are analyzed 

using the proposed mathematical formulas and recommendations. Statistical analysis of the study 

results was carried out using Pearsonôs ɢ2 (chi-square) test and Fisherôs exact method. The results 

obtained showed that about 800 million m3 of collector and drainage water are reserve and can be 

used mainly as an additional source of water for irrigation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʫʭʘ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʨʨʠʛʘʮʠʠ, ʩʦʣʝʥʦʩʪʴ. 

 

Keywords: drought, water resources, groundwater, mineralization, irrigation coefficient, 

salinity. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʙʝʟ ʫʯʝʪʘ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʢʘʢ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʯʚʳ. ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʠʡ 

ʢʦʣʣʝʢʪʦʨ (ʄʂʂ) ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 1957ï1965 ʛʦʜʘʭ ʜʣʷ ʦʪʚʦʜʘ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʦʪ 155 ʪʳʩ ʛʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʡ ʨʘʚʥʠʥʳ. ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʠʡ ʢʦʣʣʝʢʪʦʨ ʦʙʱʝʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 152 ʢʤ ʠ ʨʘʩʯʝʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 25 ʤ3/ʩ ʙʳʣ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʠ 

ʩʦʝʜʠʥʝʥ ʩ ʛʣʘʚʥʳʤ ʄʠʣʴ-ʄʫʛʘʥʩʢʠʤ ʢʦʣʣʝʢʪʦʨʦʤ ʯʝʨʝʟ ʚʧʘʜʠʥʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʤʝʞʜʫ 

ʭʦʣʤʘʤʠ ʥʘ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʝ ʚʜʦʣʴ ʨʝʢʠ ʂʫʨʳ. ʅʘʙʣʶʜʘʝʤʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʟʘʩʫʭʘ, ʘ ʪʘʢʞʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʫʩʣʝ ʨʝʢʠ ʂʫʨʳ, 

ʥʘʥʦʩʷʪ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ. ɺ ʧʝʨʠʦʜ 

ʜʝʬʠʮʠʪʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʪʨʘʜʠʮʠʦʥʥʫʶ ʚʦʜʫ. ʇʦʚʩʝʤʝʩʪʥʦ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ, ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʪʦʯʥʳʝ 

ʠ ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠ ʩʦʩʪʘʚʫ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʚʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʆʜʥʘʢʦ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ [1, 2].  

ʈʷʜ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʚʦʧʨʦʩʘʤ ʜʨʝʥʘʞʘ ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʜʣʷ 

ʦʨʦʰʝʥʠʷ [3ï5]. 

ʂʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʩʘʯʠʚʘʥʠʷ ʚʦʜʳ 

ʠʟ ɺʝʨʭʥʝ-ʐʠʨʚʘʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʘʥʘʣʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʠʟ ʄʠʥʛʝʯʘʫʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʄʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʘʥʘʣʳ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʚʦʜ. 

ʇʦʪʝʨʠ ʚʦʜʳ ʚ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ ʜʦʩʪʠʛʘʶʪ 35ï40%. ɺʦʜʘ, ʦʪʬʠʣʴʪʨʦʚʘʥʥʘʷ ʠʟ ʢʘʥʘʣʦʚ, 

ʧʦʜʥʠʤʘʝʪ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʦʪʥʦʩʷʱʝʤʩʷ ʢ ʘʨʠʜʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʚʳʟʳʚʘʶʪ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʦʨʦʰʝʥʠʷ ʨʝʯʥʘʷ ʚʦʜʘ 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʢʦʣʣʝʢʪʦʨʳ ʯʝʨʝʟ ʜʨʝʥʳ ʠ ʩʦʙʠʨʘʪʝʣʠ. ʕʪʦ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʡ 

ʤʠʥʝʨʘʣʴʥʦʩʪʠ ʚʦʜʳ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʦʩʥʦʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 109 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ɢ2 

(ʭʠ-ʢʚʘʜʨʘʪ) ʇʠʨʩʦʥʘ ʠ ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʌʠʰʝʨʘ.  

ʂʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ ɢ
2 (ʭʠ-ʢʚʘʜʨʘʪ) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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-
=
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ʛʜʝ: k ð ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ, m ð ɻ ʤʧʠʨʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ, mi
ô ð 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʝʥʳ ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ 

ʌʠʰʝʨʘ ʧʦ ʬʦʨʤʫʣʝ:  
 

!!!!!

!!!!
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Nnnnn

NNNN
Pf =  

 

ʛʜʝ Pf ð ʚʝʨʦʷʪʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ; nij ð ʯʠʩʣʦ ʚ ʷʯʝʡʢʝ ʧʝʨʝʩʝʯʝʥʠʷ i-ʪʦʡ ʩʪʨʦʢʠ 

ʠ j-ʛʦ ʩʪʦʣʙʮʘ; N1, N2, N3 ʠ N4 ð ʩʫʤʤʘ nij ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ; N ð ʩʫʤʤʘ 

ʚʩʝʭ nij; ! ð ʟʥʘʢ ʬʘʢʪʦʨʠʘʣʘ. N! ð ʦʟʥʘʯʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʦʪ 1-ʛʦ ʜʦ N. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʣʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 85 ʧʨʦʙ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʜʦʩʪʦʚʝʨʥʳʤʠ. 

I ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʧʦ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʴʥʦʩʪʠ (ʄ) [6]. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ: ʝʩʣʠ 5,0¢M  ʛ/ʣ, ʪʦ ʚʦʜʘ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʘ ʜʣʷ 

ʧʦʣʠʚʘ, ʝʩʣʠ 0,25,0 ·=M  ʛ/ʣ, ʪʦ ʚʦʜʘ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʦʣʠʚʘ, ʝʩʣʠ 0,50,2 ·=M  ʛ/ʣ, ʪʦ ʚʦʜʘ 

ʤʝʥʝʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʦʣʠʚʘ, ʝʩʣʠ ʄ>5 ʛ/ʣ, ʦʨʦʰʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʧʘʩʥʳʤ. 

ʇʨʠʤʝʨ. ʉʪʝʧʝʥʴ ʤʠʥʝʨʘʣʴʥʦʩʪʠ ʚʦʜʳ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,859Ñ0,177 (0,4ï10), ʪ. ʝ. ʚ ʩʨʝʜʥʝʤ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. 

ʇʨʠʥʠʤʘʝʪʩʷ ʛʨʘʜʘʮʠ ̫ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳʝè ʠ çʧʨʠʛʦʜʥʳʝè ʦʙʨʘʟʮʳ ʢʘʢ 

çʧʨʠʛʦʜʥʳʝè, ʘ çʤʝʥʝʝ ʧʨʠʛʦʜʥʳʝè ʠ çʦʧʘʩʥʳʝè ʦʙʨʘʟʮʳ ʢʘʢ çʥʝ ʧʨʠʛʦʜʥʳʝè. ʈʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʉʊɽʇɽʅʀ ʄʀʅɽʈɸʃʔʅʆʉʊʀ 
 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  57 67,06 

ʅʝ ʧʨʠʛʦʜʥʘ  28 32,94 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ X2=18,4; p<0,001 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ð ʥʘ 34,12% ʙʦʣʴʰʝ ʯʝʤ ʥʝ ʧʨʠʛʦʜʥʳʭ. 

II ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʠʨʨʠʛʘʮʠʠ (ʂ) [7]. ɽʩʣʠ 0¢¡-¡ ICaN , ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʨʨʠʛʘʮʠʠ: 
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ɽʩʣʠ 0>¡-¡ ICaN , ʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʠʨʨʠʛʘʮʠʠ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

-++
=

CINa
K
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ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ: ʝʩʣʠ K>18 ð ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ, 

ʝʩʣʠ  186·=K , ʪʦ ʚʦʜʘ ʧʨʠʛʦʜʥʘ, ʝʩʣʠ 62,1 ·=K , ʪʦ ʚʦʜʘ ʤʝʥʝʝ ʧʨʠʛʦʜʥʘ, ʝʩʣʠ K<12, ʪʦ 

ʚʦʜʘ ʥʝ ʧʨʠʛʦʜʥʘ. 

ʇʨʠʤʝʨ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʨʨʠʛʘʮʠʠ ʚʦʜʳ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 33,86Ñ2,58 (3,97ï87,14), ʪ. ʝ. ʚ ʩʨʝʜʥʝʤ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. ʂʘʢ ʠ 

ʚ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ çʧʨʠʛʦʜʥʳʝè ʠ çʥʝ ʧʨʠʛʦʜʥʳʝè ʩʣʫʯʘʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʂʆʕʌʌʀʎʀɽʅʊʋ ʀʈʈʀɻɸʎʀʀ  
 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  84 98,8 

ʅʝ ʧʨʠʛʦʜʥʘ  1 1,2 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ Pf<0,001 
 

ʇʨʠʤʝʯʘʥʠʝ. Pf  ð ʚʝʨʦʷʪʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʧʦ ʪʦʯʥʦʤʫ ʤʝʪʦʜʫ ʌʠʰʝʨʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ð ʥʘ 97,6% ʙʦʣʴʰʝ ʯʝʤ çʥʝ ʧʨʠʛʦʜʥʳʭè. 

III ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ çʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʥʘʪʨʠʷè (Na%), ʢʦʪʦʨʦʝ ʧʨʝʜʣʦʞʝʥʦ ɸ. ʄ. ʄʦʞʝʡʢʦ ʠ ʊ. ʂ. ɺʦʨʦʪʥʠʢʦʤ [8]. ɼʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʘʪʨʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʬʦʨʤʫʣʫ: 

+++ ++

Ö
=
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%)( , 

ʝʩʣʠ %60%¢Na , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ, ʝʩʣʠ  )%8060(% ·=Na , ʪʦ 

ʚʦʜʘ ʤʝʥʝʝ ʧʨʠʛʦʜʥʘ, ʝʩʣʠ %80%²Na , ʪʦ ʚʦʜʘ ʥʝ ʧʨʠʛʦʜʥʘ. ʊʘʢ, ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʪʨʠʷ 

ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʩʦʣʝʥʠʷ ʚ ʧʦʯʚʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʪʨʠʷ ʚʦʜʫ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ ʠʣʠ ʥʝʧʨʠʛʦʜʥʦʡ. 

ʇʨʠʤʝʨ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ ʚ ʚʦʜʝ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ 65,27Ñ1,34 (38,31ï84,37), ʪ. ʝ. ʚʦʜʘ ʩʯʠʪʘʣʘʩʴ ʤʝʥʝʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. ʄʳ ʧʨʠʥʷʣʠ ʛʨʘʜʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ çʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳʝè ʦʙʨʘʟʮʳ ʢʘʢ 

çʧʨʠʛʦʜʥʳʝè, ʘ çʤʝʥʝʝ ʧʨʠʛʦʜʥʳʝè ʠ çʥʝ ʧʨʠʛʦʜʥʳʝè ʦʙʨʘʟʮʳ ʢʘʢ çʥʝ ʧʨʠʛʦʜʥʳʝè. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʙʳʣʘ ʥʘ 34,2% ʤʝʥʴʰʝ ʯʝʤ ʥʝ ʧʨʠʛʦʜʥʳʭ. 

IV ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ (SAR) 

ʥʘʪʨʠʷ [13], ʪ. ʝ. ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʩʦʣʠʪʴ ʧʦʯʚʳ ð ʥʘ ʦʩʥʦʚʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʥʘʪʨʠʷ: 
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ʊʘʙʣʠʮʘ 3 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʇʆ ʇʈʆʎɽʅʊʅʆʄʋ ʉʆɼɽʈɾɸʅʀʖ ʅɸʊʈʀʗ 
 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  28 32,9 

ʅʝ ʧʨʠʛʦʜʥʘ  57 67,1 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ X2=18,4; p<0,001 

 

2

22 ++

+

+
=

MgCa

Na
SAR  

ʝʩʣʠ 10<SAR , ʪʦ ʚʦʜʘ ʩʦʟʜʘʝʪ ʩʣʘʙʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ, ʝʩʣʠ 1810·=SAR , ʪʦ ʚʦʜʘ 

ʩʦʟʜʘʝʪ ʫʤʝʨʝʥʥʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ, ʝʩʣʠ 2618·=SAR , ʪʦ ʚʦʜʘ ʩʦʟʜʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʟʘʩʦʣʝʥʠʷ, ʝʩʣʠ , ʪʦ ʚʦʜʘ ʩʦʟʜʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ,  

ʇʨʠʤʝʨ. ʂʦʵʬʬʠʮʠʝʥʪ SAR ʚ ʚʦʜʝ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʩʦʩʪʘʚʣʷʣ 

8,51Ñ0,595 (2,01ï30,16), ʯʪʦ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʟʘʩʦʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ. ʇʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʮʳ ʩʦ çʩʣʘʙʳʤè ʠ çʫʤʝʨʝʥʥʳʤè ʟʘʩʦʣʝʥʠʝʤ ʤʳ ʩʯʠʪʘʣʠ ʧʨʠʛʦʜʥʳʤʠ, ʘ 

ʦʙʨʘʟʮʳ ʩ çʚʳʩʦʢʠʤè ʠ çʦʯʝʥʴ ʚʳʩʦʢʠʤè ʟʘʩʦʣʝʥʠʝʤ ð ʥʝʧʨʠʛʦʜʥʳʤʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʳ ʚ ʊʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʂʆʕʌʌʀʎʀɽʅʊʋ SAR  
 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  82 96,5 

ʅʝ ʧʨʠʛʦʜʥʘ  3 3,5 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ Pf<0,001 

ʇʨʠʤʝʯʘʥʠʝ. Pf  ð ʚʝʨʦʷʪʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʧʦ ʪʦʯʥʦʤʫ ʤʝʪʦʜʫ ʌʠʰʝʨʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 4, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ð ʥʘ 93,0% ʙʦʣʴʰʝ ʯʝʤ ʥʝ ʧʨʠʛʦʜʥʳʭ. 

V ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʤʘʛʥʠʷ 

(Mg%) ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ [9]: 

++

+

+

Ö
=

22

2 100
%

MgCa

Mg
Mg  

ʝʩʣʠ %50%¢Mg , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ, ʝʩʣʠ %50%²Mg , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ 

ʥʝ ʧʨʠʛʦʜʥʦʡ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʘʛʥʠʷ ʚ ʚʦʜʝ ʧʨʝʚʳʰʘʝʪ  50% ʩʫʤʤʳ )( 22 +++MgCa , ʪʦ 

ʦʥʦ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ. 

ʇʨʠʤʝʨ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʚʦʜʝ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʩʦʩʪʘʚʣʷʣʦ 62,57Ñ1,24 (26,23ï81,6), ʪʦ ʝʩʪʴ ʚ ʩʨʝʜʥʝʤ ʚʦʜʘ ʩʯʠʪʘʣʘʩʴ ʥʝʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʦʨʦʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢ ʚ ʊʘʙʣʠʮʝ 5. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 5, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ð ʥʘ 76,4% ʤʝʥʴʰʝ ʯʝʤ ʥʝ ʧʨʠʛʦʜʥʳʭ [10]. 

VI ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʠ (PD) 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

26>SAR



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 112 

 

 
(8) 

ʝʩʣʠ 153·=PD  ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ, ʝʩʣʠ )2015( ·=PD  

ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ, ʝʩʣʠ 20>PD  ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʥʝ ʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʦʨʦʰʝʥʠʷ. 
 

ʊʘʙʣʠʮʘ 5 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ ʇʆ ʇʈʆʎɽʅʊʅʆʄʋ 

ʉʆɼɽʈɾɸʅʀʖ ʄɸɻʅʀʗ 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  10 11,8 

ʅʝ ʧʨʠʛʦʜʥʘ  75 88,2 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ X2=18,4; p<0,001 
 

ʇʨʠʤʝʨ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩʦʩʪʘʚʣʷʣʘ 11,25Ñ0,88 (3,89ï49,14), ʧʦʵʪʦʤʫ ʦʥʘ ʩʯʠʪʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ çʧʨʠʛʦʜʥʳʝè ʠ çʥʝ ʧʨʠʛʦʜʥʳʝè ʩʣʫʯʘʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 6. 
 

ʊʘʙʣʠʮʘ 6 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʇʆʊɽʅʎʀɸʃʔʅʆʁ ʉʆʃɽʅʆʉʊʀ 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  79 92,9 

ʅʝ ʧʨʠʛʦʜʥʘ  6 7,1 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ X2=121,98; p<0,001 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 6, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ð ʥʘ 85,8% ʙʦʣʴʰʝ ʯʝʤ ʥʝ ʧʨʠʛʦʜʥʳʭ. 

VII ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ɽʱʝ ʦʜʥʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʧʘʩʥʦʩʪʠ ʥʘʪʨʠʝʚʦʛʦ ʟʘʩʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʉʆ3 ʠ ʅʉʆ3 ʚ ʦʨʦʰʘʝʤʦʡ ʧʦʯʚʝ. ʇʨʠʩʫʪʩʪʚʠʝ ʙʠʢʘʨʙʦʥʘʪʘ ʚ ʧʦʣʠʚʥʦʡ ʚʦʜʝ 

ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʦʩʘʞʜʝʥʠʠ ʢʘʣʴʮʠʷ ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʛʥʠʷ ʚ ʬʦʨʤʝ 

ʢʘʨʙʦʥʘʪʘ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʥʘʪʨʠʷ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʢʘʪʠʦʥʦʚ ʚ 

ʧʦʣʠʚʥʦʡ ʚʦʜʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʥʘʪʨʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ 

ʚʳʜʝʣʠʣʠ ʛʨʫʧʧʫ ʩʣʘʙʦʱʝʣʦʯʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜ [11, 13ï15]: 

 (9) 

ʝʩʣʠ ʚ ʚʦʜʝ: 25,13<NaHCO  ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ, 

)5,225,1(3 ·=NaHCO  ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ, 5,23 >NaHCO  ʤʛ-ʵʢʚ/ʣ, ʪʦ ʚʦʜʘ 

ʩʯʠʪʘʝʪʩʷ ʥʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. 

ʇʨʠ ʦʮʝʥʢʝ ʜʝʡʩʪʚʠʷ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʠʧ ʧʦʯʚʳ. ʊʦ ʝʩʪʴ, ʝʩʣʠ 

ʚʦʜʘ ʩʦʜʝʨʞʠʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʪʦ ʩʣʫʯʘʡ pH>7 ʦʧʘʩʝʥ ʜʣʷ ʧʦʯʚʳ, ʘ 

ʩʣʫʯʘʡ pH<7 ʩʣʫʞʠʪ ʫʣʫʯʰʝʥʠʶ ʧʦʯʚʳ. ʑʝʣʦʯʥʦʩʪʴ, ʨʘʚʥʘʷ 10 ʤʛ/ʣ ʩʦʜʳ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ 

ʬʝʥʦʣʬʪʘʣʝʠʥʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʦʜʝʨʞʘʥʠʷ ʩʦʜʳ ʚ ʧʦʣʠʚʥʦʡ ʚʦʜʝ. 

ʇʨʠʤʝʨ. ʆʩʪʘʪʦʢ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʚ ʚʦʜʝ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩʦʩʪʘʚʠʣ ī6,496Ñ0,37 (ī18,8 ï ī3,12) ʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʋʠʣʢʦʢʩʘ ʩʯʠʪʘʣʩʷ ʧʨʠʛʦʜʥʳʤ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʠʛʦʜʥʳʝ (ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳʝ + ʧʨʠʛʦʜʥʳʝ) ʠ ʥʝ ʧʨʠʛʦʜʥʳʝ 

ʩʣʫʯʘʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʘʟʘʣʠʩʴ ʧʨʠʛʦʜʥʳʤʠ ʥʘ 100% (ʊʘʙʣʠʮʘ 7). 
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ʊʘʙʣʠʮʘ 7 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʆʉʊɸʊʂʋ ʂɸʈɹʆʅɸʊɸ ʅɸʊʈʀʗ  

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  85 100,0 

ʅʝ ʧʨʠʛʦʜʥʘ  0 ð 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ Pf<0,001 
 

VIII ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʘʪʠʦʥʦʚ ʩʦʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ [12]. ɽʩʣʠ 1)/( 22 ¢+ +++ MgCaNa , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ, )41()/( 22 ·=+ +++ MgCaNa , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ, 

4)/( 22 >+ +++ MgCaNa , ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʥʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. 

ʇʨʠʤʝʨ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʪʠʦʥʦʚ ʩʦʣʠ ʚ ʚʦʜʝ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʩʦʩʪʘʚʠʣʦ 2,24Ñ0,12 (0,62ï5,4) ʠ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 8. 
 

ʊʘʙʣʠʮʘ 8 

ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ  

ʇʆ ʉʆʆʊʅʆʐɽʅʀʖ ʂɸʊʀʆʅʆɺ ʉʆʃʀ  

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ɸʙʩ. % 

ʇʨʠʛʦʜʥʘ  79 92,9 

ʅʝ ʧʨʠʛʦʜʥʘ  6 7,1 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ X2=121,98; p<0,001 
 

ʊʘʢ, ʧʦ 6 ʠʟ 8 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜ,r ʚʦʜʘ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ð ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʨʦʰʝʥʠʷ, ʠ ʪʦʣʴʢʦ ʧʦ 

2 ʢʨʠʪʝʨʠʷʤ (ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ (III ʢʣʘʩʩ), ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ (ʢʣʘʩʩ V)) ð ʥʝʧʨʠʛʦʜʥʘ 

(ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜ ɻʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦ 8 ʢʨʠʪʝʨʠʷʤ 
 

67,1

98,8

32,9

96,5

11,8

92,9

100,0

92,9

32,9

1,2

67,1

3,5

88,2

7,1

0,0

7,1

I ʢʣʘʩʩʠʬʠʢʘʮʠʷII ʢʣʘʩʩʠʬʠʢʘʮʠʷIII ʢʣʘʩʩʠʬʠʢʘʮʠʷIV ʢʣʘʩʩʠʬʠʢʘʮʠʷV ʢʣʘʩʩʠʬʠʢʘʮʠʷVI ʢʣʘʩʩʠʬʠʢʘʮʠʷVII

ʢʣʘʩʩʠʬʠʢʘʮʠʷ

VIII

ʢʣʘʩʩʠʬʠʢʘʮʠʷ

ʇʨʠʛʦʜʥʘ ʅʝ ʧʨʠʛʦʜʥʘ 
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ʆʜʥʦʚʨʝʤʝʥʥʦ, ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʚʩʝʤ ʚʦʩʴʤʠ ʢʨʠʪʝʨʠʷʤ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 9. 

 

ʊʘʙʣʠʮʘ 9 

ʂʆʕʌʌʀʎʀɽʅʊʓ ʂʆʈʈɽʃʗʎʀʀ ʇʀʈʉʆʅɸ  

ʇʈʀ ʆʎɽʅʂɽ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ɻʃɸɺʅʆɻʆ ʄʀʃʔ-ʂɸʈɸɹɸʍʉʂʆɻʆ ʂʆʃʃɽʂʊʆʈɸ 
 

ʇʦʢʘʟʘʪʝʣʠ K Na % SAR Mg % PD NaHCO3 Na/(Ca+Mg) 

M ī0,571**  0,554**  0,752**  0,036 0,697**  ī0,706**  0,598**  

K   ī0,929**  ī0,792**  ī0,234* ī0,695**  0,600**  ī0,822**  

Na %   0,842**  0,247* 0,664**  ī0,456**  0,939**  

SAR    0,169 0,866**  ī0,737**  0,923**  

Mg %     0,040 ī0,029 0,202 

PD      ī0,778**  0,729**  

NaHCO3       ī0,462**  
 

ʇʨʠʤʝʯʘʥʠʝ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ: * ð p<0,05; ** ð p<0,01. ɿʜʝʩʴ: M ð 

ʤʠʥʝʨʘʣʴʥʦʩʪʴ ʚʦʜʳ, K ð ʢʦʵʬʬʠʮʠʝʥʪ ʠʨʨʠʛʘʮʠʠ, Na% ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ, SAR ð 

ʢʦʵʬʬʠʮʠʝʥʪ SAR, Mg% ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ, PD ð ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, 

NaHCO3 ð ʦʩʪʘʪʦʢ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, Na/(Ca+Mg) ð ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʪʠʦʥʦʚ ʩʦʣʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 9, ʩʫʱʝʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 2 ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ: ʄ 

(ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ) ʠ ʂ (ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʨʦʰʝʥʠʷ) ʠ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʈʠʩʫʥʦʢ 2) ʤʝʞʜʫ 

ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ (r=0,247; p<0,05). ʇʦʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʠʪʴʩʷ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ ʠʣʠ ʤʘʛʥʠʷ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʠʛʦʜʥʦʩʪʴ ʚʦʜʳ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʨʦʰʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ʀʣʣʶʩʪʨʘʮʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ ʚ ʚʦʜʝ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. ʅʘʧʨʠʤʝʨ, ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʥʝʨʘʣʴʥʦʩʪʴʶ ʚʦʜʳ (ʄ), ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʩʦʣʝʥʦʩʪʴʶ (r=0,697; p<0,01) ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʪʠʦʥʦʚ ʩʦʣʝʡ (r=0,598; p<0,01) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʈʠʩʫʥʢʝ 3. 

Na, % Mg, %
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ʈʠʩʫʥʦʢ 3. ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʤʠʥʝʨʘʣʴʥʦʩʪʴʶ ʚʦʜʳ, 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʪʠʦʥʦʚ ʩʦʣʝʡ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ 

 

ɺr ʚʦʜʳ 

1. ʄʝʞʜʫ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʂʘʨʘʙʘʭʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ  

ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʕʪʦʪ ʬʘʢʪʦʨ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʨʷʪʴ ʢʘʞʜʳʡ ʠʟ 8 ʢʨʠʪʝʨʠʝʚ. 

2. ʆʮʝʥʠʚ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʢʦʣʣʝʢʪʦʨʘ ʧʦ 2 ʢʨʠʪʝʨʠʷʤ (ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʴʥʦʩʪʠ (ʄ) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʨʨʠʛʘʮʠʠ (ʂ)) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

3. ʅʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ ʚ ʚʦʜʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ 
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DIAGNOSTICS OF SOILS IN THE SOUTH-WESTERN PART  

OF ABSHERON PENINSULA ON THE BASIS OF AEROSPACE MATERIALS 

 

ÉGuliyeva Ye., Ph.D., Institute of Soil Science and Agrochemistry Ministry of Science 

and Education of the Republic of Azerbaijan, Baku, Azerbaijan, yeganequliyeva25@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʫʷ ɻʀʉ ʧʨʦʛʨʘʤʤʫ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ, ʢʘʨʪʘ 

ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʢʘʨʪʘ ʚʳʩʦʪʥʦʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʅʘʡʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʦʟʠʮʠʠ, ʧʦʢʘʟʘʪʝʣʠ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣʳ 2020ï2022 ʛʛ. ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦʯʚʝʥʥʘʷ 

ʢʘʨʪʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʷʪʴ ʥʦʚʳʭ 

ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ. 

 

Abstract.  Using GIS program, a map of the exposition, terrain slope and altitude of the south-

western part in the Absheron peninsula was compiled.  The indicators of the exposition, terrain 

slope and altitude of the research territory were found. Using the materials of 2020-2021, the soil 

map of the south-western part in the Absheron peninsula was compiled and five new soil contours 

were discovered.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ, ʫʢʣʦʥ, ʵʢʩʧʦʟʠʮʠʷ, ʪʠʧʳ ʧʦʯʚ. 

 

Keywords:  soil map, slope, exposition, soil types. 

 

ʅʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ  ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʫʙʪʨʦʧʠʢʦʚ ʪʠʧʳ 

ʧʦʯʚ: ʩʝʨʦ-ʙʫʨʳʝ, ʩʝʨʦʟʝʤʥʳʝ ʧʨʠʤʠʪʠʚʥʳʝ, ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ, ʩʦʣʦʥʮʳ, ʩʦʣʦʥʯʘʢʠ. 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ ʠ 

ʦʩʣʘʙʣʝʥʠʶ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʨʝʛʠʦʥʘ ʩʚʦʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʘ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʭʫʜʰʝʥʠʷʤ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ 

ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʯʚʳ ð ʨʝʘʣʴʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʦʩʚʦʝʥʥʳʝ ʟʝʤʣʠ, ʛʜʝ ʨʝʟʝʨʚʳ ʮʝʣʠʥʥʳʭ 

ʟʝʤʝʣʴ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʨʧʘʥʳ, ʧʦʪʝʨʷʣʠ ʩʚʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʩʝʨɹʝʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ. ɼʣʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɸʧʰʝʨʦʥʘ 

ʭʘʨʘʢʪʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ 

ʧʦʯʚʳ (0,25ï0,50% ʚ ʩʣʦʝ 0ï100 ʩʤ). ʆʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʯʚʳ ʩʦ 

ʩʨʝʜʥʠʤʠ ʛʨʘʜʘʮʠʷʤʠ ʟʘʩʦʣʝʥʠʷ (0,5ï1,0%). 
ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʟʘʩʦʣʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʪʦʡ ʤʝʩʪʥʦʩʪʠ. ʏʝʤ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥ ʨʘʡʦʥ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʪʝʤ ʦʥ ʙʦʣʝʝ ʚʳʱʝʣʦʯʝʥ ʠ ʤʝʥʝʝ ʟʘʩʦʣʝʥ. ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʦʪʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʩʦʣʝʡ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠʭ ʩʦʩʪʘʚʝ. ɺ ʧʨʝʜʛʦʨʥʳʭ 
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ʨʘʡʦʥʘʭ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʫʣʴʬʘʪʥʳʡ ʪʠʧ ʟʘʩʦʣʝʥʠʷ [3].  

ɸʧh ʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʡ ʦʙʲʝʢʪ ʩʠʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʩʚʦʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ (ʈʠʩʫʥʦʢ 1) [1]. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

 

ʆʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʯʚ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʈʘʩʰʠʨʝʥʠʝ ʞʠʣʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ɸʧh ʝʨʦʥʩʢʦʤ 

ʧʦʣʫʦʩʪʨʦʚʝ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʩʦʢʨʘʱʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʝʩʪʴ ʟʝʤʣʠ (21,3 ʪʳʩ ʛʘ), ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ʀʟ ʥʠʭ 

19,4 ʪʳʩ ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʝʬʪʴʶ ʠ ʥʝʬʪʷʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, 1,0 ʪʳʩ ʛʘ ʟʘʥʷʪʳ 

ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 0,8 ʪʳʩ ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʞʘʨʢʠʤ  ʩʫʭʠʤ ʣʝʪʦʤ, ʪʝʧʣʦʡ ʚʣʘʞʥʦʡ ʟʠʤʦʡ. 
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ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʣʘʥʜʰʘʬʪʦʚ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ- ʠ ʩʨʝʜʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 

ʧʨʝʜʛʦʨʥʳʝ ʠ ʩʨʝʜʥʝʛʦʨʥʳʝ ʧʦʣʫʧʫʩʪʳʥʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʧʦʩʣʝʣʝʩʥʳʝ ʩʪʝʧʥʳʝ, ʩʫʭʦʩʪʝʧʥʳʝ 

ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ [2].  

ʉʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʠʪʠʚʥʳʤʠ ʠ ʥʝʧʦʣʥʦ ʨʘʟʚʠʪʳʤʠ ʧʦʜʪʠʧʘʤʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʩʦʣʦʥʯʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʥʠʤʘʶʪ 146544 ʛʘ (68,8%). ʇʝʩʢʠ 

ʩʦʩʪʘʚʣʷʶʪ 14275 ʛʘ (6,7%). ʆʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʫʦʩʪʨʦʚʘ ʟʘʥʠʤʘʶʪ ʧʨʦʯʠʝ 

ʟʝʤʣʠ ð 52181 ʛʘ (24,5%). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʖʛʦ-

ʟʘʧʘʜʥʳʡ ɸʧh ʝʨʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʟʢʦʛʦʨʴʝʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʧʦʜʥʷʪʳʤ ʠ ʢʨʘʡʥʝ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ɹʳʣʠ ʩʦʙʨʘʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʨʝʣʴʝʬʝ,  ʛʠʜʨʦʛʨʘʬʠʠ,  ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ, ʘ 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ ð ʙʳʣʘ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ  ʘʨʭʠʚʥʳʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʬʦʥʜʦʚʳʡ 

ʤʘʪʝʨʠʘʣ  ʀʥʩʪʠʪʫʪʘ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʟʫʯʝʥ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ: ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʛʘ; 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ; ʛʫʤʫʩ, ʚʘʣʦʚʦʡ ʘʟʦʪ, ʚʘʣʦʚʦʡ ʬʦʩʬʦʨ. ʧʦʛʣʦʱʝʥʥʳʡ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ, 

ʉʆ2, ʨʅ (ʚʦʜʥʳʡ), ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʠ ʩʦʢʨʘʱʝʥʥʳʡ ʘʥʘʣʠʟ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ ʙʦʥʠʪʠʨʦʚʢʝ ʧʦʯʚ, ʪʦ ʝʩʪʴ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʠʭ ʢʘʯʝʩʪʚʘ. 

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʢʘʤʝʨʘʣʴʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ) ʠ ʧʦʣʝʚʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʟʫʯʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦʯʚ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʠ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠ. ɺʦ ʚʨʝʤʷ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʷ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʬʦʪʦʩʥʠʤʢʠ ʠ GIS ʧʨʦʛʨʘʤʤʫ, ʤʳ ʧʦʣʫʯʠʣʠ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʀʟʫʯʝʥʳ ʨʝʣʴʝʬʥʳʝ ʬʘʢʪʦʨʳ (ʵʢʩʧʦʟʠʮʠʷ, ʫʢʣʦʥ ʤʝʩʪʥʦʩʪʠ), ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʣʦʱʘʜʠ ʨʝʣʴʝʬʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʀʩʧʦʣʴʟʫʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʠʤʘʝʤʳʝ 

ʦʙʲʝʢʪʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʩʧʦʣʴʟʫʷ GIS ʧʨʦʛʨʘʤʤʫ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʘ 

ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʘʨʪʘ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʣʦʱʘʜʠ ʨʝʣʴʝʬʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʯʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ [4]. 

ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ ʟʘʥʠʤʘʝʪ 113 ʛʘ ʠ ʵʪʦ ʜʝʣʘʝʪ 9,04%, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 143 ʛʘ ð 

11,90%, ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 182 ʛʘ ð 15,11%, ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 224 ʛʘ ð 18,63%, ʶʞʥʳʡ 

ʩʢʣʦʥ 192 ʛʘ ð 15,94%, ʶʛʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ 114 ʛʘ ð 9,43%, ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ 113 ʛʘ ð 

9,40%, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ 121 ʛʘ ð 10,60%. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ  

ʨʘʚʥʠʥ (ʧʨʠʤʦʨʩʢʘʷ ʟʦʥʘ) ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʩʦʢʠʭ ʠ ʩʨʝʜʥʠʭ ʭʦʣʤʦʚ 

(ʥʠʟʢʦʛʦʨʴʝ). ʕʢʩʧʦʟʠʮʠʷ ʣʫʯʰʝ ʚʠʜʥʘ ʥʘ ʭʦʣʤʠʩʪʦʡ ʯʘʩʪʠ ʠ ʥʘ ʥʠʟʢʦʛʦʨʴʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʊʘʙʣʠʮʳ 1 ʵʣʝʤʝʥʪʳ ʵʢʩʧʦʟʠʮʠʠ (ʩʢʣʦʥʳ) ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʠ ʥʘ ʢʘʨʪʝ ʵʢʩʧʦʟʠʮʠʠ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʋʢʣʦʥ ʨʝʣʴʝʬʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʨʦʟʠʠ. ʀʩʧʦʣʴʟʫʷ GIS ʧʨʦʛʨʘʤʤʫ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ 

ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʈʠʩʫʥʦʢ 2). ʅʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ GIS ʧʨʦʛʨʘʤʤʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʪʝʣʠ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ 

ʠʟʤʝʥʷʶʪʩʷ: 0ï3,7Á ð 462 ʛʘ; 3,8ï7,4Á ð 460 ʛʘ; 7,5ï13Á ð 200 ʛʘ; 14ï23Á ð 66 ʛʘ; 24ï43Á ð 

27 ʛʘ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʟʤʝʱʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʢʨʦʤʝ ʵʢʩʧʦʟʠʮʠʠ ʠ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ, ʚʳʩʦʪʘ ʤʝʩʪʥʦʩʪʠ ʪʦʞʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ. ʏʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʚʳʩʦʪʥʦʩʪʴ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 
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DEM ʢʘʨʪʫ (ʈʠʩʫʥʦʢ 3).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʥʘ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʳ ʚʳʩʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ī40ï0,7 ð 1024 ʛʘ (84,14%), 0,7ï43 ð 119 ʛʘ (9,77%), 44ï110 ð 29 ʛʘ 

(2,38%), 120ï200 ð 34 ʛʘ (2,79%), 210ï330 ð 11 ʛʘ (0,90%). 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʬʦʪʦʩʥʠʤʢʦʚ ʠ GIS 

ʧʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʧʦʤʦʛ ʥʘʤ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ (ʧʦʣʝʚʳʝ-ʢʘʤʝʨʘʣʴʥʳʝ 

ʧʦʯʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʧʦʩʪʨʦʠʪʴ ʤʘʨʰʨʫʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

ʊʘʙʣʠʮʘ 1  

ʕʂʉʇʆɿʀʎʀʗ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ 
 

ʅʘʟʚʘʥʠʝ ʩʢʣʦʥʘ ʇʣʦʱʘʜʴ 

ʛʘ % 

ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ 113 9,04 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 143 11,90 

ɺʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 182 15,11 

ʖʞʥʳʡ ʩʢʣʦʥ 224 18,63 

ʖʛʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ 192 15,94 

ʖʞʥʳʡ ʩʢʣʦʥ 114 9,43 

ɿʘʧʘʜʥʳʡ ʩʢʣʦʥ 113 9,40 

ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ 121 10,60 

ʀʪʦʛʦ 1202 100 
 

 
 

ʈʠʩʫʥʦʢ 2. ʂʘʨʪʘ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 
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ʊʘʙʣʠʮʘ 2  

ʇʆʂɸɿɸʊɽʃʀ ɺʓʉʆʊʅʆʉʊʀ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ 
 

ɺʳʩʦʪʘ, ʤ ʛʘ % 

ī40ï0,7 1024 84,14 

0,7ï43 119 9,77 

44ï110 29 2,38 

120ï200 34 2,79 

210ï330 11 0,90 

ʀʪʦʛʦ: 1202 100 
 

  
 

ʈʠʩʫʥʦʢ 3. ʂʘʨʪʘ ʚʳʩʦʪʥʦʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ  
 

ʊʘʙʣʠʮʘ 3  

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆʏɺ  

ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ 
 

 ̄ ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ 

ɻʫʤʫʩ, 

% 

ɸʟʦʪ, 

% 

ʌʦʩʬʦʨ ʇʦʛʣʦʱʝʥʥʳʝ 

ʦʩʥʦʚʘʥʠʷ 

ʉʇʆ ʬʠʟʠʯʝʩʢʘʷ 

ʛʣʠʥʘ, % < 

0,01 ʤʤ 

ʨʅ 

Ca Mg Na 

1. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï22 0,305 1,40 0,13 0,19 8,73 2,97 0,97 12,67 40,80 8,5 

 22ï61 0,212 0,90 0,09 0,17 9,05 3,54 1,15 13,74 43,91 8,7 

 61ï77 0,111 0,72 0,07 0,16     39,90 8,8 

 77ï100 0,298 0,48 0,06 0,15     39,71 8,6 

2. ʉʝʨʦ-ʙʫʨʳʝ  ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʫʛʣʠʥʠʩʪʳʝ       

 0ï22 0,200 1,17 0,11 0,18 8,84 5,77 1,08 15,69 44,32 8,6 

 22ï51 0,809 0,86 0,09 0,16 18,92 7,24 1,13 27,29 38,79 8,9 

 51ï69 0,443 0,59 0,08 0,15     43,66 9,0 

 69ï107 0,112 0,35 0,06 0,13     45,30 8,5 
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 ̄ ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ 

ɻʫʤʫʩ, 

% 

ɸʟʦʪ, 

% 

ʌʦʩʬʦʨ ʇʦʛʣʦʱʝʥʥʳʝ 

ʦʩʥʦʚʘʥʠʷ 

ʉʇʆ ʬʠʟʠʯʝʩʢʘʷ 

ʛʣʠʥʘ, % < 

0,01 ʤʤ 

ʨʅ 

3. ʉʝʨʦ-ʙʫʨʳʝ ʤʘʣʦʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï15 0,142 1,48 0,13 0,19 9,11 4,99 1,10 15,20 45,11 8,4 

 15ï32 0,421 1,08 0,11 0,17 10,88 7,91 1,18 19,97 47,61 8,6 

 32ï55 0,605 0,60 0,08 0,15     44,77 8,5 

4. ʉʝʨʦ-ʙʫʨʳʝ  ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ  ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï15 0,891 1,75 0,14 0,26 25,55 9,35 1,75 36,65 40,35 8,5 

 15ï49 0,995 0,75 0,12 0,18 22,34 8,78 1,69 32,81 38,11 8,7 

 49ï67 0,300 0,50 0,09 0,15     34,10 8,6 

 67ï90 0,475 0,41 0,08 0,12     36,13 8,5 

 90ï108 0,701 ð ð ð     31,43 8,8 

5. ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï22 0,221 1,50 0,13 0,24 11,61 3,61 1,15 16,37 30,32 8,6 

 2ï45 0,224 1,17 0,12 0,22 15,29 9,21 1,34 25,84 25,82 8,8 

 45ï69 0,272 0,88 0,11 0,16     22,77 8,4 

 69ï82 0,299 0,61 0,09 0,11     18,31 8,3 

6. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï23 1,203 1,42 0,12 0,20 10,76 3,52 1,18 15,46 48,43 8,5 

 23ï42 1,114 1,10 0,11 0,18 14,97 9,05 1,21 25,23 44,42 8,9 

 42ï66 1,143 0,80 0,10 0,17     49,65 9,1 

 66ï102 1,200 0,67 0,08 0,15     50,18 9,0 

7. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ   

 0ï20 1,134 1,05 0,11 0,15 17,47 6,79 1,12 25,38 40,67 8,1 

 20ï55 0,155 0,72 0,09 0,12 5,84 2,95 1,19 9,91 32,51 8,5 

 55ï104 0,181 0,55 0,07 0,10     35,78 8,4 

8. ʉʝʨʦ-ʙʫʨʳʝ  ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 7 

 0ï8 2,182 1,20 0,11 0,16 16,49 5,99 1,61 24,09 33,31 8,5 

 8ï34 1,500 0,89 0,09 0,15 7,66 2,72 1,39 11,77 35,77 8,7 

 34ï59 0,350 0,62 0,08 0,14     39,17 8,8 

 59ï92 0,270 0,48 0,07 0,13     37,52 8,4 

 92ï110 0,200 ð ð 0,11     28,05 8,8 

9. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï24 0,198 1,49 0,14 0,21 9,45 2,91 1,21 13,87 45,45 8,2  
24ï33 0,392 1,17 0,11 0,18 11,81 3,87 1,58 17,56 36,87 8,5 

 33ï60 0,199 0,90 0,09 0,15     44,22 8,6 

 60ï85 0,200 0,59 0,07 0,13     41,61 8,4 

 85ï105 0,185 ð ð 0,11     40,11 8,7 

10. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï15 0,151 1,25 0,11 0,19 3,98 2,07 1,09 7,14 30,45 8,6 

 15ï49 0,164 0,81 0,09 0,17 5,14 2,87 1,14 9,15 24,74 8,8 

 49ï61 0,665 0,60 0,08 0,15     22,56 8,7 

 61ï106 0,150 0,45 0,07 0,12     19,02 9,1 

11. ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ           

 0ï17 0,453 1,71 0,14 0,24 3,55 2,15 1,17 6,87 31,52 8,5 

 17ï29 1,338 1,21 0,12 0,20 15,21 8,92 1,25 24,13 26,54 8,4 

 29ï40 0,806 0,82 0,10 0,17     21,61 9,0 

 40ï55 0,443 0,69 0,08 0,15     17,13 8,7 
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 ̄ ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ 

ɻʫʤʫʩ, 

% 

ɸʟʦʪ, 

% 

ʌʦʩʬʦʨ ʇʦʛʣʦʱʝʥʥʳʝ 

ʦʩʥʦʚʘʥʠʷ 

ʉʇʆ ʬʠʟʠʯʝʩʢʘʷ 

ʛʣʠʥʘ, % < 

0,01 ʤʤ 

ʨʅ 

12. ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ  ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï15 0,655 1,55 0,16 0,28 4,77 3,05 1,21 9,03 29,17 8,2 

 15ï31 0,979 1,14 0,14 0,23 18,15 10,01 1,32 29,48 24,29 8,4 

 31ï56 0,771 0,78 0,10 0,18     22,39 8,7 

 56ï78 0,397 0,56 0,08 0,12     18,11 8,5 

13. ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ    

 0ï16 0,504 1,65 0,15 0,23 11,87 4,62 1,46 17,95 20,29 8,9 

 16ï35 1,227 1,04 0,13 0,17 17,93 8,11 1,50 27,54 30,17 8,7 

 35ï68 1,281 0,75 0,11 0,15     21,34 8,5 

 68ï81 0,401 0,55 0,09 0,12     19,28 8,8 

14. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï5 5,724 1,39 0,13 0,20 23,72 11,93 1,98 37,63 30,61 8,3 

 5ï15 0,289 1,04 0,10 0,18 8,54 3,89 1,54 13,97 33,73 8,7 

 15ï40 1,115 0,82 0,08 0,16     36,50 8,9 

 40ï79 0,420 0,59 0,06 0,14     41,17 8,8 

 79ï110 0,225 0,48 0,05 0,11     29,12 9,0 

15. ʉʝʨʦ-ʙʫʨʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ  

 0ï13 0,440 1,33 0,12 0,18 8,55 5,72 1,05 15,32 30,57 8,4 

 13ï27 0,522 1,02 0,11 0,17 5,12 2,94 1,12 9,18 30,32 8,6 

 27ï42 0,215 0,88 0,10 0,16     38,17 8,8 

 42ï68 0,220 0,62 0,08 0,15     39,36 8,7 

 68ï95 0,105 0,49 0,07 0,14     42,37 8,5 

16. ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ  

 0ï22 0,529 1,37 0,13 0,21 2,10 1,32 0,95 4,37 22,21 8,8, 

 22ï64 0,192 0,89 0,09 0,19 22,15 11,12 1,12 34,39 35,76 9,0 

 64ï82 0,977 0,55 0,07 0,15     41,67 9,1 

 82ï105 0,540 0,40 0,06 0,12     39,36 8,6 

17. ʉʝʨʦ-ʙʫʨʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ  

 0ï21 0,495 1,36 0,14 0,19 2,04 1,28 0,89 4,21 29,54 8,2 

 21ï48 0,156 0,88 0,12 0,18 18,14 10,52 1,10 29,76 23,45 8,5 

 48ï67 0,722 0,65 0,11 0,15     20,57 8,8 

 

ɸʥʘʣʠʟ ʧʦʯʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʜʝʩʴ, ʚ 

ʦʩʥʦʚʥʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʩʝʨʦ-ʙʫʨʳʝ, ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ, ʩʪʝʧʝʥʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ, ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ. 

ɹʳʣʠ ʥʘʡʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʨʘʟʨʝʟʦʚ ʧʦʯʚ ʧʨʠ ʧʦʤʦʱʠ GPS. 
 

1. N 40Á13'50,68''  E 49Á34'01,54''  H = ī17 ʤ 

2. N 40Á14'13,54'' E 49Á32'59,22''  H = ī2 ʤ 

3. N 40Á14'28,61''  E 49Á33'04,51''  H = ī8 ʤ 

4. N 40Á12'41,88'' E 49Á32'25,50'' H = ī12 ʤ 

5. N 40Á13'00,84''  E 49Á31'02,98'' H = 3 ʤ 

6. N 40Á13'36,82''  E 49Á33'01,36'' H = ī10 ʤ 

7. N 40Á13'01,02''  E 49Á32'44,98'' H = ī10 ʤ 

8. N 40Á12'44,40''  E 49Á33'28,33'' H = ī23 ʤ 

9. N 40Á13'27,52''  E 49Á32'55,24'' H = ī9 ʤ 

10. N 40Á14'09,78''  E 49Á32'43,46'' H = 15 ʤ 

11. N 40Á15'45,73''  E 49Á31'18,08' H = 76 ʤ 
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12. N 40Á15'11,49'' E 49Á31'55,64'' H = 62 ʤ 

13. N 40Á13'42,45''  E 49Á32'01,24'' H = 42 ʤ 

14. N 40Á13'23,62''  E 49Á33'43,05'' H = ī18 ʤ 

15. N 40Á13'12,17''  E 49Á33'38,27'' H = ī19 ʤ 

16. N 40Á13'42,94''  E 49Á33'19,42'' H = ī19 ʤ 

17. N 40Á14'10,81''  E 49Á32'59,10'' H = 4 ʤ 
 

  

  
 

ʈʠʩʫʥʦʢ 4. ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (2022 ʛ.) 

 

ʇʦ ʟʘʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʨʘʟʨʝʟʳ ʠ ʚʟʷʪʘ ʧʦʯʚʘ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʣʦʞʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʛʦʨʠʟʦʥʪʘʤ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ 

ʧʦʯʚ (ʊʘʙʣʠʮʘ 3). ɺʦ ʚʟʷʪʳʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟʫʯʘʣʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʦʩʥʦʚʥʦʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: ʦʙʱʠʡ ʛʫʤʫʩ, ʘʟʦʪ, ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʠ ʪ. ʜ.  

ʀʪʘʢ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ (ʈʠʩʫʥʦʢ 5), ʥʘ ʥʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʝ (2022 ʛ.) ʧʨʠ ʧʦʤʦʱʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʥʦʚʳʭ ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ. ɼʘʣʝʝ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ 

ʧʣʦʱʘʜʠ ʥʦʚʳʭ ʢʦʥʪʫʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. ʇʨʠ ʧʦʤʦʱʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ 

ʬʦʪʦʩʥʠʤʢʦʚ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ ʧʣʦʱʘʜʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʦʩʪʨʦʝʥʠʷ, ʟʜʘʥʠʷ, 

ʢʘʨʴʝʨʳ, ʜʦʨʦʛʠ ʠ ʜʨ.). 
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ʈʠʩʫʥʦʢ 5. ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (2001 ʛ.) 
 

ʊʘʙʣʠʮʘ 4 

ʇʃʆʑɸɼʔ ʇʆʏɺɽʅʅʓʍ ʂʆʅʊʋʈʆɺ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ  

ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ (ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 2020ï2022 ʛʛ.) 

ˉ 

ʢʦʥʪʫʨʘ  

ʅʘʟʚʘʥʠʝ ʧʦʯʚ ʧʣʦʱʘʜʴ 

ʛʘ % 

1 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʟʘʩʦʣʝʥʥʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ 153 13,66 

2 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

50 4,46 

3 ʉʝʨʦ-ʙʫʨʳʝ ʤʘʣʦʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

128 11,42 

6 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ 

ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ 

103 9,19 

5 ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 28 2,5 

4 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 52 4,64 

7 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

71 6,33 

8 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ 

48 4,28 

9 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

49 4,37 

10 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

94 8,39 

11 ʉʝʨʦʟʝʤʥʳʝ ʤʘʣʦʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 9 0,80 

12 ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 46 4,10 

13 ʉʝʨʦʟʝʤʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

10 0,89 
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ˉ 

ʢʦʥʪʫʨʘ  

ʅʘʟʚʘʥʠʝ ʧʦʯʚ ʧʣʦʱʘʜʴ 

ʛʘ % 

14 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

83 7,41 

15 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ 

71 6,33 

16 ʉʝʨʦ-ʙʫʨʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ  17 1,52 

17 ʉʝʨʦ-ʙʫʨʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʩʦʣʦʥʮʝʚ. 4 0,36 

 ʇʝʩʢʠ 29 2,59 

 ʅʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ 45 4,02 

 ʆʟʝʨʦ 14 1,25 

 ʆʟʝʨʦ 1 0,11 

 ʆʟʝʨʦ 1 0,11 

 ʀʪʦʛʦ: 1120 100 
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HYDROGEOLOGICAL-MELIORATIVE STATE OF SHIRVAN STEPPE 

LAND (AZERBAIJAN) 

 

ÉAmishov Sh., Ph.D., Melioration and Water Resources of Azerbaijan OJSC,  

Baku, Azerbaijan, samsaddgin56@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɼʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʨʦʜ. ʇʨʦʚʝʜʝʥʦ ʩʪʘʮʠʦʥʘʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʇʨʦʚʝʜʝʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ ʚ 2021 ʛ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ.  

 

Abstract. The results of hydrogeological and reclamation works carried out in the Shirvan 

steppe of Azerbaijan are considered. Information is given on the physical and geographical location 

of the territory and the geological features of the distribution of rocks. A stationary observation of 

the dynamics of groundwater was carried out. The degree of water mineralization in 2021 was 

determined. In conclusion, recommendations are given to improve the state of saline lands. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʣʫʯʰʝʥʠʝ ʟʝʤʝʣʴ, ʧʦʯʚʘ, ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʘʷ ʩʝʪʴ, ʦʨʦʰʝʥʠʝ. 

 

Keywords: land improvement, soil, collector-drainage network, irrigation. 

 

ʀʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʩʬʝʨʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʕʪʦ ʦʩʥʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʘʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʠʣʦ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʫʨʘ-

ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (ʂɸʅ) ʨʝʩʧʫʙʣʠʢʠ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ, ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʂɸʅ. ʀʟʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʜʟʝʤʥʦʡ 

ʛʠʜʨʦʩʬʝʨʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʐʠʨʚʘʥʩʢʘʷ ʩʪʝʧʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ 

ʛʨʘʥʠʯʠʪ ʩ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʩ ʧʨʝʜʛʦʨʴʝʤ ɸʜʞʠʥʦʭʫʨ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʩ ʚʦʩʪʦʢʘ ʩ 

ʧʨʠʪʦʢʦʤ ɻʘʜʞʠʛʘʙʫʣʘ, ʘ ʩ ʶʛʘ ð ʨ. ʂʫʨʘ. ʅʘ ʵʪʦʡ ʨʘʚʥʠʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ: ɸʛʜʘʰʩʢʠʡ, ɻʝʡʯʘʡʩʢʠʡ, ʋʜʞʘʨʩʢʠʡ, ɿʝʨʜʘʙʩʢʠʡ ʠ 
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ʂʶʨʜʘʤʠʨʩʢʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʥʘ ʨʘʚʥʠʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʛʦʨʦʜʘ ʄʠʥʛʝʯʘʫʨ, ʐʠʨʚʘʥ ʠ 

ɽʚʣʘʭʩʢʠʡ, ɸʭʩʫʠʥʩʢʠʡ, ʐʝʤʘʭʠʥʩʢʠʡ, ʀʩʤʘʠʣʣʠʥʩʢʠʡ ʨʘʡʦʥʳ. 

ʅʘʩʝʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʝʪʩʷ ʟʝʨʥʦʚʦʜʩʪʚʦʤ, ʩʘʜʦʚʦʜʩʪʚʦʤ ʠ ʩʢʦʪʦʚʦʜʩʪʚʦʤ. ʏʘʩʪʴ 

ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʥʠʟʢʦ-ʚʳʩʦʪʥʦʡ ʟʦʥʝ ʧʨʝʜʛʦʨʴʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʘ 

ʜʨʫʛʘʷ ʯʘʩʪʴ ʚ ʂʫʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ 

ʩʦʩʪʘʚʣʷʝʪ +437,5 ʤ.  ɸʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʨʘʚʥʠʥʳ, ʚʦ ʤʥʦʛʠʭ 

ʯʘʩʪʷʭ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 200ï220 ʤ. ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʚʜʦʣʴ ʨ. ʂʫʨʘ ʥʘ ʫʯʘʩʪʢʘʭ ʦʟʝʨʘ 

ɸʜʞʠʥʦʭʫʨ ʠ ʚ ʂʶʨʜʘʤʠʨʩʢʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʶʪ ð 20 ʤ. ʆʩʥʦʚʥʳʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʘʣʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ ʨʝʢ ʊʫʨʴʷʥʯʘʡ, ɻʝʦʢʯʘʡ, ɻʠʨʜʳʤʘʥʯʘʡ ʠ ɸʭʩʫ. 

ʆʩʥʦʚʘ ʛʠʜʨʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ ʩʦʩʪʦʠʪ ʠʟ ʨ. ʂʫʨʘ ʠ ʝʝ ʣʝʚʳʭ 

ʧʨʠʪʦʢʦʚ: ʨʨ. ɸʣʠʥʜʞʘʯʘʡ, ʊʫʨʴʷʥʯʘʡ, ɻʝʦʢʯʘʡ, ɻʠʨʜʳʤʘʥʯʘʡ, ɸʭʩʫ, ʘ ʪʘʢʞʝ ʠʟ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ ʢʦʣʣʝʢʪʦʨʦʚ.  

ʇʝʨʚʳʝ ʧʦʥʷʪʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʠʥʘʜʣʝʞʠʪ ʅ. ʀ. ɸʥʜʨʫʩʦʚʫ [1]. ɹr ʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠ ̫ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠ ̫ʭʨʝʙʪʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʨʘʚʥʠʥʫ [2]. ɼʘʣʝʝ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ɺ. ʕ. ʍʘʠʥʦʤ ʠ ɸ. ʅ. ʐʘʨʜʘʥʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʢʘʢ ʤʝʛʘʩʠʥʢʣʠʥʦʨʠʡ ʤʝʞʜʫ ɹʦʣʴʰʠʤ ʠ ʄʘʣʳʤ ʂʘʚʢʘʟʦʤ, ʚ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ [3]. 

ɺʝʨʭʥʠʡ ʩʣʦʡ ʐʠʨʚʘʥʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦʢʨʳʪ ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ IV ʧʝʨʠʦʜʘ (ʜʦ 

1400 ʤ). ʇʦʜ ʥʠʤʠ ʦʪʣʦʞʝʥʠʷ ʥʝʦʛʝʥʥʳʭ, ʧʘʣʝʦʛʝʥʥʳʭ ʠ ʤʝʣʦʚʳʭ ʩʠʩʪʝʤ. ʆʪʣʦʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ɿʝʤʣʠ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ, ʧʝʩʯʘʥʦʢ, ʛʣʠʥ ʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʧʦʣʥʦʩʪʴʶ 

ʧʦʢʨʳʣʠ ʐʠʨʚʘʥʩʢʫʶ ʩʪʝʧʴ. ʇʦʤʠʤʦ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʛʣʠʥʳ, 

ʧʝʩʢʠ ʠ ʛʨʘʚʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʊʦʣʱʠʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 40 ʤ [4]. 

249,9 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʦʣʶ ʐʠʨʚʘʥʩʢʦʡ 

ʨʘʚʥʠʥʳ. ɼʨʝʥʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʩʦʩʪʘʚʣʷʶʪ 139,4 ʪʳʩ ʛʘ, 30,7 ʪʳʩ ʛʘ 

ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʘʱʝʥʳ ʦʪʢʨʳʪʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʘ 108,7 ʪʳʩ ʛʘ ð ʟʘʢʨʳʪʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʦʡ [5]. 

ɼʠʥʘʤʠʢʘ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʨʝʞʠʤʥʳʭ ʢʦʣʦʜʮʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʧʨʦʩʣʝʞʠʚʘʥʠʶ ʩʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʘʯʠʚʘʥʠʷ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʂ=7,68 ʤ/ʩʫʪ, ʚʦʜʦʧʦʜʘʯʘ Õ=0,09, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʛʦʨʠʟʦʥʪʘʣʴ ʩ 

ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 121,0 ʤ.  

 

ʊʘʙʣʠʮʘ 

ɼʀʅɸʄʀʂɸ ʂʆʃɽɹɸʅʀʗ ʋʈʆɺʅʗ ɻʈʋʅʊʆɺʓʍ ɺʆɼ ʅɸ ʈɽɾʀʄʅʓʍ ʂʆʃʆɼʎɸʍ (2021 ʛ.) 
 

ɼʘʪʘ ʉʫʪʢʠ ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʫʨʦʚʥʷ, ʤ ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʚʦ 2 

ʢʦʣʦʜʮʝ ʂʦʣʦʜʝʮ 1 ʂʦʣʦʜʝʮ 2 ʂʦʣʦʜʝʮ 3 

4-03 28 147,82 146,90 144,07 ī0,04 

1-04 15 147,83 146,83 144,03 ī0,43 

16-04 9 148,32 147,29 144,52 ī0,12 

25-04 24 148,36 147,41 144,62 ī0,09 

9-05 74 148,22 147,50 144,67 ī0,24 

1-08 61 147,71 147,26 144,41 ī0,26 

1-10 58 147,44 147,00 144,20 ī0,18 

28-11 35 147,34 146,82 144,03 ī0,07 

2-01 57 147,30 148,78 143,96 ī0,12 
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ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ 2055 ʛʘ (0,8%) ʩʦʩʪʘʚʣʷʣʘ 

ʤʝʥʝʝ 1 ʤ; ʥʘ 13495 ʛʘ (5,5%) ð 1,0ï1,5 ʤ: 86165 ʛʘ (34,6%) ð 1,5ï2,0 ʤ; 107386 ʛʘ (43,5%) 

ð 2,0ï3,0 ʤ; 27889 ʛʘ (11,2%) ð 3,0ï5,0 ʤ; 12902 ʛʘ (5,2%) ʙʦʣʝʝ 5,0 ʤ (https://kadastr.az/). 

ʆʪʤʝʯʘʝʪʩʷ ʜʝʣʝʥʠʝ ʥʘ ʢʘʪʝʛʦʨʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʜʦ 

1 ʛ/ʣ ʥʘ 45396 ʛʘ (18,2%); 1,0ï3,0 ʛ/ʣ ʥʘ 93795 ʛʘ (37,5%); ʙʦʣʝʝ 3 ʛ/ʣ ʥʘ 11700 ʛʘ (44,3%). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʮʳ ʚʦʜ ʚ 97% ʩʣʫʯʘʷʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʩʣʦʚʠʷ ʠʨʨʠʛʘʮʠʠ (SO4
2ī Na+), ʚ 2% ð ʤʦʨʩʢʠʝ (Clī ʄg2+), ʚ 1% ð 

ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (HCO3
ī Na+).  

ɺ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʷʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʨʝʯʥʳʭ ʘʨʪʝʨʠʡ ʧʨʦʪʝʢ ʚ 

ʩʪʦʨʦʥʳ ʚʦʜ, ʫʩʣʦʞʥʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʳ ʚ ʧʦʨʦʜʘʭ ʠ ʤʝʥʴʰʠʤ 

ʚʝʣʠʯʠʥ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʥʷʪʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʱʠʭ ʧʨʦʪʦʢʘ ʙʣʠʟʢʦ ʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʦʣʝʡ ʚ ʧʦʯʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʩʢʦʧʣʝʥʠʶ ʩʦʣʝʡ. ɺ ʟʦʥʝ ʘʵʨʘʮʠʠ ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʪʠʧʘ (SO4
2ī  Na+), 

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʭ (SO4
2ī ʉʘ2+ ), ʠ ʭʣʦʨ-ʩʫʣʴʬʘʪʥʦ-ʤʘʛʥʠʝʚʦ-ʥʘʪʨʠʝʚʳʭ (Clī SO4

2ī Mg2+ 

Na+), ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʟʦʥʝ ʘʵʨʘʮʠʠ ʧʨʦʮʝʩʩ ʩʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʩʚʷʟʘʥ ʩ ʢʘʧʠʣʣʷʨʥʳʤ 

ʧʦʜʥʷʪʠʝʤ, ʠʟʤʝʥʝʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ  ʧʦʯʚʝ ʠ ʠʩʧʘʨʝʥʠʝʤ. 

ɺ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ ʧʦ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 

ʥʝʟʘʩʦʣʝʥʥʳʝ ʚ 177450 ʛʘ (71,1%), ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʚ 48318 ʛʘ (19,3%), ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ ʚ 

11381 ʛʘ (4,5%), ʩʠʣʴʥʦ ʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ 12742 ʛʘ (5,1%). ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʭʣʦʧʢʦʚʦʜʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʞʥʦ ʧʦʜʥʷʪʴ 

ʫʨʦʞʘʡ ʭʣʦʧʢʘ ʠ ʟʝʨʥʘ ʜʦ 22ï24 ʮ/ʛʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʣʘʜʝʣʴʮʝʚ ʟʝʤʝʣʴ (ʬʝʨʤʝʨʳ) ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʤʳʚʘʪʴ 

ʟʘʩʦʣʝʥʥʳʝ ʟʝʤʣʠ ʠ ʜʦʚʝʩʪʠ ʠʭ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʥʝʭʚʘʪʢʘ ʪʝʭʥʠʢʠ ʠ ʩʨʝʜʩʪʚ). 

ʇʦʵʪʦʤʫ ʬʝʨʤʝʨʳ ʜʦʣʞʥʳ ʫʣʫʯʰʠʪʴ ʟʘʩʦʣʝʥʥʳʝ ʯʘʩʪʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. 

ʆʩʥʦʚʘʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ ʠ ʦʪʤʳʚ ʦʪ ʩʦʣʠ ʫʯʘʩʪʢʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʙʦʪ. ʋʯʘʩʪʢʠ, ʛʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ 

ʧʨʦʤʳʚʢʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʳ. ɺ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʙʳʣʦ ʫʣʫʯʰʝʥʦ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ 156,8 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʧʨʦʚʝʜʝʥʘ ʧʨʦʤʳʚʢʘ ʥʘ 88 ʪʳʩ ʛʘ,  ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʧʠʪʘʣʴʥʘʷ ʧʨʦʤʳʚʢʘ ʥʘ 274,4 ʪʳʩ ʛʘ ʟʝʤʝʣʴ. 

ʇʦʩʣʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʟʝʤʝʣʴ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʪʘʢʠʝ ʨʘʙʦʪʳ ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʥʠʞʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʚʨʝʤʝʥʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʠ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ ʧʦʜʘʝʪʩʷ ʥʘ ʧʦʣʝ ʧʦ ʧʦʣʠʚʥʦʡ 

ʚʦʜʳ ʙʦʣʴʰʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʜʥʷʪʠʷ ʫʨʦʚʥʷ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ. 

 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ 

1. ɻʠʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʦ ʧʫʪʝʤ ʢʘʧʠʪʘʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 199 540 ʛʘ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʂɼʉ ʥʘ  61125 ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʂɼʉ 

ʥʘ 83104 ʛʘ, ʨʝʤʦʥʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʥʘ 53116 ʛʘ. 
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3. ʂʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ 5421 ʛʘ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ 206035 ʛʘ, ʧʨʦʤʳʚʢʘ ʩ ʦʨʦʰʝʥʠʷ 4338 ʛʘ ʠ ʧʨʦʤʳʚʘʥʠʝ ʚʦʜʦʡ 

41654 ʛʘ. 

4. ʅʘ ʟʘʩʦʣʝʥʥʳʭ ʠ ʦʯʝʥʴ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ: ʭʠʤʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ, ʧʨʦʤʳʚʢʘ ʩʦ 

ʩʤʝʰʠʚʘʥʠʝʤ ʧʝʩʢʘ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ, 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʪʱʘʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʥʘ ʜʨʝʥʘʞʥʦʡ ʦʩʥʦʚʝ. 
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AGROCHEMICAL FEATURES OF SOILS UNDER VEGETABLE 

CROPS IN THE LANKARAN ZONE (AZERBAIJAN) 

 

ÉMammadova S., Institute of Soil Science and Agrochemistry Ministry Science and Education 

of the Republic of Azerbaijan, Baku, Azerbaijan, osmanova-sona@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ. ʀʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʳʝ ʧʦʯʚʳ ʠ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ. ʀʩʩʣʝʜʫʝʤʳʝ ʧʦʯʚʳ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʳ ʛʫʤʫʩʦʤ ʠ ʘʟʦʪʦʤ, ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ 

ʫʩʚʘʠʚʘʪʴʩʷ ʨʘʩʪʝʥʠʷʤʠ, ʥʝʤʥʦʛʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʟʦʪʘ ʠʩʪʦʯʥʠʢʦʤ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʬʦʩʬʘʪʳ ʚ ʧʦʯʚʝ ʠ ʚʥʦʩʠʤʳʝ ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʷ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ ʪʘʢʞʝ ʚʳʩʦʢʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ ʥʘ ʙʦʣʦʪʠʩʪʳʭ ʧʦʯʚʘʭ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 40% ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ 58% ʚ ʤʠʥʝʨʘʣʴʥʦʡ 

ʬʦʨʤʘʭ. 

 

Abstract. The article presents the materials of agrochemical studies of the soils of 

the Lankaran Zone. Silt-marsh soils are divided into 2 groups: fully developed silt-marsh soils and 

poorly developed silt-marsh soils. The studied soils are sufficiently provided with humus and 

nitrogen; there are few nitrogen-containing compounds that can be absorbed by plants. Unlike 

nitrogen, the source of phosphorus nutrition for plants is only phosphates in the soil and fertilizers 

applied to the soil. Due to the large amount of humus in waterlogged soils, organic phosphorus 

compounds are also high. As a result of studies conducted by various scientists on swampy soils, it 

was found that 40% of total phosphorus is in organic and 58% in mineral forms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʣʦʜʦʨʦʜʠʝ, ʫʜʦʙʨʝʥʠʷ, ʠʣʠʩʪʳʝ ʧʦʯʚʳ, 

ʤʘʨʰʠ, ʃʝʥʢʦʨʘʥʩʢʘ ̫ʟʦʥʘ. 

 

Keywords: nutrients, soil fertility, fertilizers, silty soils, marshes, Lankaran Zone. 

 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʫʯʝʪʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʱʝʛʦ ʟʘʧʘʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʟʝʨʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʠ, 
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ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩʯʠʪʘʶʪʩʷ ʨʝʟʝʨʚʘʤʠ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ɼʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʯʚ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ A. ʂ. 

ɸʭʫʥʜʦʚʘ, ʇ. ɺ. ʂʦʚʘʣʝʚʘ, ɻ. ʐ. ʄʘʤʝʜʦʚʘ, ʖ. ʍʘʣʠʣʦʚʘ, ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ ʠ ʜʨ. [1ï3, 6ï14]. 

ɹ. ʀ. ɻʘʩʘʥʦʚ ʨʘʟʜʝʣʠʣʠ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʥʘ 2 ʛʨʫʧʧʳ: 1) ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʳʝ ʧʦʯʚʳ; 2) ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ [5]. 

ʇʦʯʚʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʪʷʞʝʣʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ, ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʠ ʚʳʩʦʢʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʪʘʢʞʝ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ 50% ʛʣʠʥʳ ʠ 25% ʠʣʘ. 

ɺ ʮʝʣʦʤ ʙʦʣʦʪʠʩʪʳʝ ʧʦʯʚʳ ʧʦʜ ʦʚʦʱʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʦʪʥʦʩʷʪʩʷ ʢ ʞʝʣʪʦʟʝʤʘʤ. ʕʪʦʪ 

ʪʠʧ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʨʘʚʥʠʥʝ, ʛʜʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʙʣʠʟʢʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʦʯʚʝ ʛʫʤʫʩʘ ʠ ʥʝʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɿʘʤʝʯʝʥʦ, ʯʪʦ 

ʣʫʛʦʚʳʝ ʨʘʩʪʝʥʠʷ ʦʙʨʘʟʫʶʪ ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ ʦʯʝʥʴ ʧʨʦʯʥʳʡ ʟʘʜʝʨʥʦʚʘʥʥʳʡ ʩʣʦʡ. ɺ 

ʟʘʩʫʰʣʠʚʳʝ ʤʝʩʷʮʳ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʪʚʝʨʜʝʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʪʨʝʱʠʥ. 

ʉʪʨʫʢʪʫʨʘ ʵʪʠʭ ʧʦʯʚ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʚʚʝʨʭʫ ʠ ʩʪʦʣʙʯʘʪʘʷ ʚʥʠʟʫ. ʇʦʜʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ 

ʦʯʝʥʴ ʪʚʝʨʜʳʡ, ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʡ, ʩʫʛʣʠʥʠʩʪʳʡ ʠ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʕʪʠ ʧʦʯʚʳ ʙʦʛʘʪʳ ʛʫʤʫʩʦʤ ʠ ʘʟʦʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʯʚʘʤʠ 

[4ï6]. 

ʅʘ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʚʳʨʘʱʠʚʘʶʪ ʨʠʩ ʠ ʦʚʦʱʠ. ʇʦʩʢʦʣʴʢʫ ʚʦʜʳ ʛʦʨʥʳʭ ʨʝʢ 

ʝʞʝʛʦʜʥʦ ʧʦʧʘʜʘʶʪ ʥʘ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʧʣʦʱʘʜʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, ʵʪʠ ʧʦʯʚʳ ʜʘʶʪ ʫʨʦʞʘʡ 

ʙʣʘʛʦʜʘʨʷ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʧʨʠʥʦʩʠʤʳʤ ʨʝʢʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʚʦʱʠ ʠ ʨʠʩʦʚʳʝ 

ʨʘʩʪʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʫʜʦʙʨʝʥʠʠ [2]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʧʦʯʚ. ʇʦʯʚʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʳʚʘ ʞʝʣʪʦʟʝʤʦʚ.  

ʀʟʫʯʘʝʤʳʝ ʧʦʯʚʳ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪʥʦʩʷʪʩʷ ʢ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ. 

ʆʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʣʶʙʷʪ ʵʪʫ ʩʨʝʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ʫʜʝʨʞʠʚʘʶʪ 

ʤʥʦʛʦ ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ <0,001 ʤʤ (ʠʣ) ʚ ʩʣʦʝ 

0ï30 ʩʤ (ʧʘʭʦʪʥʳʡ ʩʣʦʡ) ʵʪʠʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 26,6%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ <0,01 ʤʤ (ʛʣʠʥ) 

ʩʦʩʪʘʚʣʷʝʪ 57,5%. ɺ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ (30-60 ʩʤ) ʠʣʠʩʪʳʝ ʯʘʩʪʠʮʳ (<0,001 ʤʤ) ʩʦʩʪʘʚʣʷʣʠ 

30,2%, ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ (<0,01 ʤʤ) ð 57,9%. 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ, ʩ 2022ï

2021 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʦʛʣʦʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɽʛʦ ʥʘʟʳʚʘʶʪ 

ʨʝʛʫʣʷʪʦʨʦʤ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʛʣʦʱʘʝʤʳʝ ʨʘʩʪʝʥʠʷʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʨʘʩʪʚʦʨʝ. ɿʘʪʝʤ ʨʘʩʪʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪ ʧʦʛʣʦʱʝʥʥʳʝ ʧʦʯʚʦʡ ʚʝʱʝʩʪʚʘ. ʇʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʯʚʦʡ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʚʳʤʳʚʘʥʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ɺ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʝ ʚ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʢʘʣʴʮʠʡ ʩʦʩʪʘʚʣʷʝʪ 60ï72%, ʘ ʤʘʛʥʠʡ 23ï
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35%. ʊʦ ʝʩʪʴ ʚ 100 ʛʨʘʤʤʘʭ ʧʦʯʚʳ ʢʘʣʴʮʠʷ 27,0 ʤʛ-ʵʢʚ, ʘ ʤʘʛʥʠʷ 9,0ï14,0 ʤʛ-ʵʢʚ. ʀʟʙʳʪʦʢ 

ʤʘʛʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʣʦʭʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʳ. ʈʝʘʢʮʠʷ ʵʪʠʭ ʧʦʯʚ ʩʣʘʙʦʱʝʣʦʯʥʘʷ. 

ɺ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʠ ʘʟʦʪʘ ʚʳʩʦʢʦʝ. ʊʘʢ ʢʘʢ, ʦʙʱʠʡ ʛʫʤʫʩ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3,8% ʜʦ 4,0%, ʘ ʦʙʱʠʡ ʘʟʦʪ ð ʦʪ 0,24% ʜʦ 0,26%. ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʛʫʤʫʩ 

200ï208 ʤʛ/ʢʛ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʞʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʘʟʦʪʦʤ, 

ʢʦʪʦʨʳʡ ʦʥʘ ʤʦʞʝʪ ʫʩʚʘʠʚʘʪʴ ʨʘʩʪʝʥʠʷʤʠ. ɸʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʚ ʧʦʯʚʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʷ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʨʘʩʪʚʦʨ ʧʨʠ ʛʠʜʨʦʣʠʟʝ 

ʩʣʘʙʳʤʠ ʢʠʩʣʦʪʘʤʠ. 

ʃʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʡ ʘʟʦʪ ʚ ʧʦʯʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣ 55ï100 ʤʛ/ʢʛ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʘʟʦʪʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ 

ʘʟʦʪʠʩʪʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ: ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʤʤʦʥʠʷ 20,0ï23,3 ʤʛ/ʢʛ, 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʘʤʤʦʥʠʷ 3,2ï3,7 ʤʛ/ʢʛ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ 1,7ï2,4 ʤʛ/ʢʛ, ʥʠʪʨʠʪʥʦʛʦ ʘʟʦʪʘ 

0,15ï0,21 ʤʛ/ʢʛ. ʅʠʪʨʠʬʠʢʘʮʠʷ ʦʯʝʥʴ ʩʣʘʙʘʷ, ʪʘʢ ʢʘʢ ʚ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʧʨʦʪʝʢʘʝʪ 

ʘʥʘʵʨʦʙʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʯʚʳ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʳ 

ʛʫʤʫʩʦʤ ʠ ʘʟʦʪʦʤ, ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʫʩʚʘʠʚʘʪʴʩʷ ʨʘʩʪʝʥʠʷʤʠ, 

ʥʝʤʥʦʛʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʟʦʪʘ ʠʩʪʦʯʥʠʢʦʤ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 

ʬʦʩʬʘʪʳ ʚ ʧʦʯʚʝ ʠ ʚʥʦʩʠʤʳʝ ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʷ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʚ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ ʪʘʢʞʝ ʚʳʩʦʢʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ ʥʘ ʙʦʣʦʪʠʩʪʳʭ ʧʦʯʚʘʭ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

40% ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ 58% ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʬʦʨʤʘʭ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ 

ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 0,23ï0,28%. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʪʦʤ, ʯʪʦ 

ʛʦʨʥʳʝ ʨʝʢʠ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ ʊʘʣʳʰʩʢʠʭ ʛʦʨ ʠ ʧʨʠʥʦʩʷʪ ʩ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʚ 

ʚʠʜʝ ʩʫʩʧʝʥʟʠʠ [9]. ʍʦʪʷ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʤʥʦʛʦ, ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʫʩʚʘʠʚʘʪʴʩʷ ʨʘʩʪʝʥʠʷʤʠ, ʥʝʤʥʦʛʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʬʦʩʬʦʨʘ ʚ ʠʣʠʩʪʦ-

ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʘʣʴʮʠʷ, ʯʘʩʪʠʯʥʦ ʤʘʛʥʠʷ, ʘʣʶʤʠʥʠʷ 

ʠ ʞʝʣʝʟʘ. 

ɺ ʵʪʦʡ ʧʦʯʚʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʬʦʩʬʦʨ 0,15ï0,40 ʤʛ/ʢʛ, ʱʝʣʦʯʝʨʘʩʪʚʦʨʠʤʳʡ 17,1ï20,5 

ʤʛ/ʢʛ, ʫʢʩʫʩʥʦʨʘʩʪʚʦʨʠʤʳʡ 250ï380 ʤʛ/ʢʛ, ʩʦʣʷʥʦʢʠʩʣʦʨʘʩʪʚʦʨʠʤʳʡ ʬʦʩʬʘʪ 1200ï1275 ʤʛ/ʢʛ. 

ʌʦʩʬʘʪʳ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʠ ʱʝʣʦʯʠ, ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. ʌʦʩʬʘʪʳ, 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ, ʦʪʥʝʩʝʥʳ ʢ ʟʘʧʘʩʥʳʤ ʬʦʩʬʘʪʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʚ ʧʦʯʚʝʥʥʳʡ 

ʨʘʩʪʚʦʨ [8]. 

ʀʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʦʙʦʛʘʱʝʥʳ ʥʘʥʦʩʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʛʣʠʥʫ, ʧʨʠʥʦʩʠʤʫʶ 

ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʚʳʩʦʢʦʝ. ɸ. ʂ. ɸʭʫʥʜʦʚ 

(1962), ʉ. ɿ. ʄʘʤʝʜʦʚʘ (2006) ʠʟʫʯʘʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʘʣʠʝʤ ʧʦʯʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʠ ʧʦʯʚʳ (ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ) ʫʤʝʨʝʥʥʦ ʦʙʝʩʧʝʯʝʥʳ ʵʣʝʤʝʥʪʦʤ ʢʘʣʠʷ [12]. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʢʘʣʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʧʦʜ ʦʚʦʱʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʪʘʚʠʣʦ 3,5ï3,6%. ʂʘʣʠʡ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ 

ʬʨʘʢʮʠʷʭ ʧʦʯʚʳ. ʈʝʟʫʣʴʪʘʪ ʧʦʯʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʢʘʣʠʷ ʥʝʪ, 

ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ 5,80ï6,40 ʤʛ/ʢʛ. ʊʘʢ ʢʘʢ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʤʳʡ ʦʚʦʱʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʢʘʣʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʠʥʩʪʚʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ 

[13, 14]. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʀʪʘʢ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ ʤʝʥʝʝ 

ʨʘʟʣʦʞʝʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʦʙʱʝʛʦ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʬʦʨʤʘʭ, ʠ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʩʦʝʜʠʥʝʥʠʷ ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ 

ʨʘʩʪʝʥʠʷʤʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʞʥʦ ʚʥʦʩʠʪʴ ʘʟʦʪʥʳʝ, ʬʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ 

ʠʣʠʩʪʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʧʦʜ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ. ʅʘ ɻ ʪʠʭ ʧʦʯʚʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʦʩʠʪʴ ʧʦʜ 

ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ 1 ʛʘ: 90 ʢʛ ʘʟʦʪʥʳʭ, 90 ʢʛ ʬʦʩʬʦʨʥʳʭ ʠ 60 ʢʛ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʨʷʜʫ ʩ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʤ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʢʣʠʤʘʪʦʤ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ, ʚʦʧʨʦʩʳ 

ʧʣʘʥʦʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʩʚʦʝʥʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ 

ʦʨʦʰʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ɸʛʜʘʤʩʢʦʛʦ, 

ɿʘʥʛʠʣʘʥʩʢʦʛʦ, ɼʞʝʙʨʘʠʣʴʩʢʦʛʦ, ʌʠʟʫʣʠʥʩʢʦʛʦ, ʊʝʨʪʝʨʩʢʦʛʦ, ʂʝʣʴʙʘʜʞʘʨʩʢʦʛʦ, 

ɻʫʙʘʜʣʠʥʩʢʦʛʦ, ʃʘʯʠʥʩʢʦʛʦ ʠ ʐʫʰʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ 

ʨʘʟʣʠʯʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʇʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʨʤʳ 

ʠ ʨʝʞʠʤʳ ʦʨʦʰʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʚʦʡ ʠ ʩʠʣʦʩʥʦʡ ʢʫʢʫʨʫʟʳ, 

ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠ ʩʘʜʦʚ, ʦʚʦʱʝʡ, ʪʘʙʘʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ. 

 

Abstract. In the presented article, along with natural conditions, geological, geomorphological 

structure, climate, soil and vegetation cover, the issues of systematic use of land in agricultural 

development in compliance with irrigation standards are considered. The irrigated lands of Aghdam, 

Zangilan, Jabrayil, Fizuli, Terter, Kalbajar, Gubadli, Lachin and Shusha Districts, suitable for use 

under various agricultural crops, were taken as the object of study. It is planned to develop and use 

norms and regimes for irrigation of perennial grasses, winter cereals, grain and silage corn, 

vineyards and orchards, vegetables, tobacco in accordance with the soil and climatic conditions of 

the region and provide farms for use. 

 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ, ʦʨʦʰʝʥʠʝ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ, ɸʟʝʨʙʘʡʜʞʘʥ. 
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ɺ ɻʘʨʘʙʘʭʩʢʦʤ ʠ ɺʦʩʪʦʯʥʦ-ɿʘʥʛʝʟʫʨʩʢʦʤ ɻ ʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʘʤʳʝ 

ʧʣʦʜʦʨʦʜʥʳʝ ʟʝʤʣʠ. ʉ 2021 ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʦʩʚʦʝʥʠʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʚ ɻʘʨʘʙʘʭʩʢʦʤ ʠ 

ɺʦʩʪʦʯʥʦ-ɿʘʥʛʝʟʫʨʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʘʭ ʙʳʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʩʘʜʦʚʦʜʩʪʚʦ, 

ʦʚʦʱʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 
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ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʦʞʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʇʦʵʪʦʤʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʜʘʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʘʢʪʫʘʣʴʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳ.  

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʪ. ʜ. ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ [1, 2]. 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ɸʛʜʘʤʩʢʦʛʦ, 

ɿʘʥʛʠʣʘʥʩʢʦʛʦ, ɼʞʝʙʨʘʠʣʴʩʢʦʛʦ, ʌʠʟʫʣʠʥʩʢʦʛʦ, ʊʝʨʪʝʨʩʢʦʛʦ, ʂʝʣʴʙʘʜʞʘʨʩʢʦʛʦ, 

ɻʫʙʘʜʣʠʥʩʢʦʛʦ, ʃʘʯʠʥʩʢʦʛʦ ʠ ʐʫʰʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ 

ʨʘʟʣʠʯʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ð ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʦʨʤ ʠ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʚʦʡ ʠ ʩʠʣʦʩʥʦʡ 

ʢʫʢʫʨʫʟʳ, ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠ ʩʘʜʦʚ, ʦʚʦʱʝʡ, ʪʘʙʘʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ʉ ʦʨʦʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʦ ʠ 

ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʥʘ ʚʳʩʦʪʝ 400ï700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʢʘʢ ʚ ʇʨʠʘʨʘʢʩʠʥʩʢʦʡ ʧʦʣʦʩʝ, ʪʘʢ ʠ ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʍʘʨʘʤʠʡʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʕʪʘ ʟʦʥʘ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ. ʉʢʣʦʥʳ ʚʦʜʦʝʤʦʚ ʨʘʟʜʝʣʝʥʳ ʛʨʷʜʘʤʠ. 

ʄʘʪʝʨʠʥʩʢʠʝ ʧʦʨʦʜʳ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʤʝʨʛʝʣʷʤʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʙʘʩʩʝʡʥʘʭ ʆʭʯʫʯʘʷ, 

ʍʘʯʠʥʯʘʷ, ʂʦʥʜʝʣʘʥʯʘʷ, ɹʝʨʢʫʰʘʜʘ, ʊʘʨʪʘʨʯʘʷ ʠ ʜʨʫʛʠʭ ʨʝʢ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ɿʘʥʛʠʣʘʥʩʢʦʛʦ, 

ɼʞʝʙʨʘʠʣʴʩʢʦʛʦ, ʌʠʟʫʣʠʥʩʢʦʛʦ, ɸʛʜʘʤʩʢʦʛʦ, ʊʝʨʪʝʨʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɺ ʨʘʡʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʤʝʟʦʟʦʡʩʢʦ-ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʦʙʰʠʨʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʢʘʡʥʦʟʦʷ [3, 4]. 

ʇʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʥʘ ʩʢʣʦʥʘʭ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚʳʜʝʣʝʥʦ 3 ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘ 

(ʩʫʙʘʣʴʧʠʡʩʢʠʡ, ʛʦʨʥʦ-ʣʝʩʥʦʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ). ʊʠʧ rʢʣʠʤʘʪʘ: ʥʘ ʥʘʢʣʦʥʥʳʭ ʨʘʚʥʠʥʘʭ ð

ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʩʫʭʠʝ ʩʪʝʧʠ ʩʫʭʦʡ ʟʠʤʦʡ; ʟʠʤʘʤʠ ʥʘ ʩʢʣʦʥʘʭ 

ʨʘʚʥʠʥʳ ʧʦʣʫʧʫʩʪʳʥʴ; ʚ ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʦʪʯʘʩʪʠ ʚ ʩʨʝʜʥʝʛʦʨʴʷʭ (400ï1500 ʤ) ð ʫʤʝʨʝʥʥʳʡ 

ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʩ ʩʫʭʦʡ ʟʠʤʦʡ, ʩ ʛʦʜʦʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ 50ï70% ʠʩʧʘʨʝʥʠʷ [5]. 

ʇʦʢʘʟʘʪʝʣʴ ʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʥʠʟʢʦʛʦʨʥʦʤ ʠ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ 

ʩʦʩʪʘʚʣʷʝʪ 125ï130 ʢʢʘʣ/ʩʤ2. ʅʘʯʠʥʘʷ ʩ ʚʳʩʦʪʳ 400ï500 ʤ ʩʫʤʤʘʨʥʘʷ ʨʘʜʠʘʮʠʷ ʫʤʝʥʴʰʘʝʪʩʷ 

ʥʘ 0,8 ʢʢʘʣ/ʩʤ2 ʥʘ ʢʘʞʜʳʝ 100 ʤ, ʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 1 ʢʢʘʣ/ʩʤ2. ɻʦʜʦʚʘʷ 

ʚʝʣʠʯʠʥʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʟʦʥʝ ʩʫʭʠʭ ʧʫʩʪʳʥʴ ʩʦʩʪʘʚʣʷʝʪ 45,3ï49,7 ʢʢʘʣ/ʩʤ2, ʚ 

ʩʨʝʜʥʝʛʦʨʴʷʭ ʣʝʩʥʦʡ ʟʦʥʳ ð 0ï40 ʢʢʘʣ/ʩʤ2 [5]. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ ʩʦʩʪʘʚʣʷʝʪ 12ï13Áʉ, ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʚ ʥʠʟʢʦʛʦʨʥʳʭ ʠ 

ʩʨʝʜʥʝʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 11Áʉ ʜʦ 13Áʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʠ ʫʢʣʦʥʘ 

ʩʢʣʦʥʦʚ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʩʦʩʪʘʚʣʷʝʪ (ī0,7Áʉ)ï(+1,5Áʉ) ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʠ 

(ī2Áʉ)ï(ī6Áʉ) ʚ ʩʨʝʜʥʝʛʦʨʴʝ (1000ï2000 ʤ) [5]. 

ɺ ʧʨʝʜʛʦʨʴʷʭ ʤʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (300ï600 ʤ) ʥʝʫʩʪʦʡʯʠʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
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ʤʘʢʩʠʤʘʣʴʥʦʡ ʝʛʦ ʤʦʱʥʦʩʪʴʶ 15ï20 ʩʤ, ʥʘ ʚʳʩʦʪʝ 1200ï1400 ʤ ð 20 ʩʤ, ʘ ʚʳʰʝ 1500 ʤ. 

ʈʝʢʠ ʧʠʪʘʶʪʩʷ ʩʥʝʛʦʚʳʤʠ, ʜʦʞʜʝʚʳʤʠ, ʧʦʜʟʝʤʥʳʤʠ ʠ ʨʦʜʥʠʢʦʚʳʤʠ ʚʦʜʘʤʠ. ɻʦʜʦʚʦʡ 

ʟʘʧʘʩ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 45ï46%, ʟʘʧʘʩ ʩʥʝʛʘ ʠ ʣʝʜʥʠʢʦʚ ð 35ï36%, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ð 14ï18%, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʩʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 50ï75% ð ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʤʘʨʪ-ʠʶʥʴ), ʘ 

ʥʘʠʤʝʥʴʰʠʡ (10ï15%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ [6]. 

ɺ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʳ, ʛʜʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,07ï0,44. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʪʦʢʘ 

(0,55ï0,62) ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 

ɻʘʥʳʭ, ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ (0,07ï0,15) ð ʚ ɻʦʙʫʩʪʘʥʝ, ɸʜʞʠʥʦʛʫʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, 

ɼʞʝʡʨʘʥʯʦʣʝ ʠ ʖʞʥʦʤ ʂʘʚʢʘʟʝ [7]. 

ɹʫʜʫʯʠ ʘʛʨʘʨʥʦʡ ʩʪʨʘʥʦʡ, ɸʟʝʨʙʘʡʜʞʘʥ ʧʨʦʠʟʚʦʜʠʪ 85% ʩʚʦʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ 1,441,1 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ, ʜʣʷ ʦʨʦʰʝʥʠʷ ʢʦʪʦʨʳʭ ʝʞʝʛʦʜʥʦ ʠʟ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʙʠʨʘʝʪʩʷ 12ï14 ʤʣʨʜ ʤ3 

ʚʦʜʳ.  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʠʩʪʝʤʘʪʠʢʘ ʧʦʯʚ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ ʄ. ʄ. ʉʘʣʘʝʚʘ [8], ʛʜʝ ʘʚʪʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʩʣʦʞʝʥʥʳʭ ʚʳʩʦʢʦʛʣʠʥʠʩʪʳʤ ʘʣʣʶʚʠʝʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ɸ. ʀ. ʀʩʤʘʠʣʦʚ, ʄ. ʇ. 

ɹʘʙʘʝʚ, ɺ. ɻ. ɻʘʩʘʥʦʚ ʠ ʉ. ʄ. ɻʫʩʝʡʥʦʚʘ [9, 10] ʝʱʝ ʨʘʟ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʩʠʩʪʝʤʘʪʠʢʫ ʠ 

ʜʠʘʛʥʦʩʪʠʢʫ ʧʦʯʚ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʩʦʩʪʘʚʠʣʠ ʧʦʯʚʝʥʥʫʶ ʢʘʨʪʫ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ʄ: 1:200000, ʛʜʝ ʚ ɻʘʨʘʙʘʭʩʢʦʤ ʠ ɺʦʩʪʦʯʥʦ-ɿʘʥʛʝʟʫʨʩʢʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʪʠʧr ʧʦʯʚ: 1. ʛʦʨʥʦ-ʣʫʛʦʚʳʝ; 2. ʛʦʨʥʦ-ʣʫʛʦʚʳʝ 

ʦʩʪʝʧʥʝʥʥʳʝ; 3. ʛʦʨʥʦ-ʣʝʩʳʝ ʙʫʨʳʝ; 4. ʛʦʨʥʦ-ʣʝʩʥʘʷ; 5. ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ; 6. ʦʢʫʣʴʪʫʨʥʥʳʝ ʛʦʨʥʦ-ʯʝʨʥʦʟʝʤʥʳʝ; 7. ʛʦʨʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ; 

8. ʦʢʫʣʴʪʫʨʥʥʳʝ ʛʦʨʥʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ; 9. ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ; 10. ʩʝʨʳʝ; 

11. ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ; 12. ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʦʨʦʰʘʝʤʳʝ; 13. ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ; 

14. ʙʦʣʦʪʥʳʝ; 15. ʩʦʣʦʥʯʘʢʠ. 

ʇʦʯʚʳ ɻʘʨʘʙʘʭʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʣʦʜʦʨʦʜʥʳʭ ʪʠʧʦʚ ʧʦʯʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ 

ʚʠʥʦʛʨʘʜʥʠʢʠ ʠ ʩʘʜʳ, ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ, ʭʣʦʧʯʘʪʥʠʢ ʪʨʘʚʳ, ʦʚʦʱʠ ʠ ʢʫʢʫʨʫʟʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʟʜʝʩʴ ʟʘʩʪʘʚʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ, ʵʢʦʥʦʤʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦ. ɼʣʷ ʯʝʛʦ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʥʦʨʤʳ ʦʨʦʰʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʞʠʤʳ ʦʨʦʰʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 

ʚʦʜʝ ʥʘ ʦʩʥʦʚʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ɻʘʨʘʙʘʭʩʢʦʤ ʠ ɺʦʩʪʦʯʥʦ-ɿʘʥʛʝʟʫʨʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʘʭ, ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  

ʅʦʨʤʳ ʦʨʦʰʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʜʣʷ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʈ=50%), ʩʨʝʜʥʝ ʟʘʩʫʰʣʠʚʳʭ 

(ʈ=75%) ʠ ʟʘʩʫʰʣʠʚʳʭ (ʈ=95%) ʣʝʪ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ʅʦʨʤʳ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ 

ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʨʘʡʦʥʘ, ʛʜʝ ʦʥʠ ʚʦʟʜʝʣʳʚʘʶʪʩʷ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ). ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʦʪʤʝʯʘʶʪʩʷ ʚ 
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ɼʞʝʙʨʘʠʣʴʩʢʦʤ, ʊʝʨʪʝʨʩʢʦʤ, ɿʘʥʛʝʣʘʥʩʢʦʤ ʠ ɸʛʜʘʤʩʢʦʤ ʨʘʡʦʥʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ ʠ 

ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ ð ʚ ʂʝʣʴʙʘʜʞʘʨʩʢʦʤ ʠ ʃʘʯʠʥʩʢʦʤ ʨʘʡʦʥʘʭ. 

 

ʊʘʙʣʠʮʘ 1 

ʆʈʆʉʀʊɽʃʔʅɸʗ ʅʆʈʄɸ ʆʉʅʆɺʅʓʍ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ, 

ɺʆɿɼɽʃʓɺɸɽʄʓʍ ɺ ɻɸʈɸɹɸʍʉʂʆʄ ʀ ɺʆʉʊʆʏʅʆ-ɿɸʅɻɽɿʋʈʉʂʆʄ  

ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʈɸʁʆʅɸʍ (ʤʤ) 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʈʘʡʦʥʳ  
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ɼʣʷ ʛʦʜʘ ʩʦ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (p=50%) 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛʦʜ 530 670 510 120 440 260 290 620 540 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2ï3 ʛʦʜʘ 700 840 670 160 575 335 380 710 605 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 150 210 100 ð 150 ð ð 260 160 

ʂʫʢʫʨʫʟʘ (ʟʝʨʥʦ) 295 390 325 45 210 140 100 340 300 

ʂʫʢʫʨʫʟʘ (ʩʠʣʦʩ) 160 257 180 ð 90 40 ð 210 160 

ɺʠʥʦʛʨʘʜʥʠʢʠ ʠ ʩʘʜʳ 290 390 305 55 250 110 110 340 305 

ʆʚʦʱʠ 445 570 465 95 445 240 210 495 490 

ʊʘʙʘʢ    125 420 300   550 

ʉ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (p=75%) 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛʦʜ 575 720 555 130 480 208 315 670 580 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2ï3 ʛʦʜʘ 725 910 700 165 600 350 400 750 635 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 180 250 120 ð 170 ð ð 310 190 

ʂʫʢʫʨʫʟʘ (ʟʝʨʥʦ) 325 430 360 50 235 155 110 380 330 

ʂʫʢʫʨʫʟʘ (ʩʠʣʦʩ) 175 275 195  100 45  220 175 

ɺʠʥʦʛʨʘʜʥʠʢʠ ʠ ʩʘʜʳ 325 435 340 65 280 125 120 380 340 

ʆʚʦʱʠ 485 625 510 105 485 260 230 545 535 

ʊʘʙʘʢ    160 540 385   705 

ɼʣʷ ʟʘʩʫʰʣʠʚʳʭ ʤʝʩʪ (p=95%) 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛʦʜ 625 765 600 140 520 300 340 730 635 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2ï3 ʛʦʜʘ 760 950 730 170 630 365 420 780 670 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 220 300 145 ð 210 ð ð 375 230 

ʂʫʢʫʨʫʟʘ (ʟʝʨʥʦ) 355 470 390 55 255 170 120 410 360 

ʂʫʢʫʨʫʟʘ (ʩʠʣʦʩ) 200 315 220  115 50  260 200 

ɺʠʥʦʛʨʘʜʥʠʢʠ ʠ ʩʘʜʳ 355 480 375 70 310 135 130 420 375 

ʆʚʦʱʠ 515 665 540 110 515 275 245 615 570 

ʊʘʙʘʢ    185 640 455   835 

 

ɺ ʂʝʣʴʙʘʜʞʘʨʩʢʦʤ, ʃʘʯʠʥʩʢʦʤ ʠ ʐʫʰʠʥʩʢʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʠ ʩʠʣʦʩʥʦʡ ʢʫʢʫʨʫʟʳ. ʇʦʢʘʟʘʪʝʣʝʤ  

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʪʁʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ, ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʯʝʨʝʟ ʢʘʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʦʨʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʠʚʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʪʘʢʦʡ ʚʦʜʥʳʡ ʨʝʞʠʤ ʚ 

ʜʝʷʪʝʣʴʥʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʛʜʝ ʨʘʩʪʝʥʠʝ ʤʦʛʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʦ ʤʘʢʩʠʤʫʤʫ. ʇʨʦʮʝʩʩ 
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ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʠʚʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ 

ʧʦʯʚʳ ʥʘʟʳʚʘʝʪʩʷ ʨʝʞʠʤʦʤ ʦʨʦʰʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ ʠ 

ʧʝʨʠʦʜ ʧʦʣʠʚʘ. ʅʦʨʤʳ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʢʦʨʥʝʚʘʷ ʤʘʩʩʘ ʨʘʩʪʝʥʠʷ, ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ 

(ʚʝʩʘ ʵʪʦʛʦ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʧʦʣʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʯʚʳ ʠ ʜʨ.), ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʠʚʦʚ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʚʦʜʳ, 

ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʧʦʣʥʦʝ ʠʩʧʘʨʝʥʠʝ (ʠʩʧʘʨʝʥʠʝ ʩ ʩʣʦʡ ʧʦʯʚʳ ʧʣʶʩ ʪʨʘʥʩʧʠʨʘʮʠʷ) ʠʟ 

ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʦʚʘʷ ʥʦʨʤʘ ʧʦʣʠʚʘ 

ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʯʚʳ, ʘ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʨʘʟʤʝʨ ʵʪʠʭ ʥʦʨʤ 

ʧʨʠʚʝʜʝʥ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ʈɽʂʆʄɽʅɼʋɽʄʓɽ ʅʆʈʄʓ ʈɸɿʆɺʆɻʆ ʇʆʃʀɺɸ ɼʃʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ 

ʈɸʉʊɽʅʀʁ, ɺʓʈɸʑʀɺɸɽʄʓʍ ɺ ɻɸʈɸɹɸʍʉʂʆʄ ʀ ɺʆʉʊʆʏʅʆ-ɿɸʅɻɽɿʋʈʉʂʆʄ 

ʕʂʆʅʆʄʀʏɽʉʂʆʄ ʈɸʁʆʅɸʍ, ʤ/ʛʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʩʪʝʥʠʡ 

ʌʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʄʦʱʥʦʩʪʴ 

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ, ʤ 

ʅʦʨʤʘ ʧʦʣʠʚʘ ʧʦ ʩʚʦʡʩʪʚʘʤ 

ʧʦʯʚ   ʣʝʛʢʘʷ ʩʨʝʜʥʷʷ 

ɺʠʥʦʛʨʘʜʥʠʢʠ ʠ 

ʩʘʜʳ 

ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 1,0 900ï1000 1100ï1200 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʢʫʱʝʥʠʝ, ʢʦʣʦʰʝʥʠʝ 0,6 600ï700 700ï800 

ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ 0,9 900ï1000 1000ï1100 

ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ʜʦ 1-ʛʦ ʫʢʦʩʘ 0,6 600ï700 700ï800 

ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ 0,8 800ï900 900ï1000 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 1,0 900ï1000 1100ï1200 

ʂʫʢʫʨʫʟʘ ʨʳʣʴʮʘ  0,6 600ï700 700ï800 

ʨʳʣʴʮʘ, ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘ ̫

ʩʧʝʣʦʩʪ ɹ

0,9 900ï1000 1000ï1100 

ʆʚʦʱʠ ʮʚʝʪʝʥʠʝ (ʧʦʩʘʜʢʘ) ð 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ 

0,3 300ï400 400-500 

ʮʚʝʪʝʥʠʝ ð ʧʝʨʠʦʜ 

ʩʦʟʨʝʚʘʥʠʷ 

0,6 600ï700 700-800 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʧʦʩʢʦʣʴʢʫ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʩʘʜʦʚ ʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʨʦʥʠʢʘʝʪ ʚ ʛʣʫʙʦʢʠʝ ʩʣʦʠ, ʤʦʱʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʜʣʷ ʥʠʭ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1,0 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʦʝ 

ʥʘʭʦʜʠʪʩʷ 95% ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʜʨʫʛʠʭ ʦʜʥʦʣʝʪʥʠʭ 

ʨʘʩʪʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ. ʊʘʢ, ʪʦʣʱʠʥʫ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʠ ʢʫʢʫʨʫʟʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʦʪ 0,6 ʜʦ 0,9 ʤ, ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ð ʦʪ 0,6 ʜʦ 

0,8, ʦʚʦʱʝʡ ð ʦʪ 0,3 ʜʦ 0,6 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ. 

ɺ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ. ʋ ʨʘʩʪʝʥʠʡ ʩ ʤʦʱʥʳʤ ʜʝʷʪʝʣʴʥʳʤ ʩʣʦʝʤ ʧʦʯʚʳ 

(ʚʠʥʦʛʨʘʜʥʠʢʠ, ʩʘʜʳ, ʜʚʫʭ- ʠ ʪʨʝʭʣʝʪʥʷʷ ʣʶʮʝʨʥʘ) ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 70ï80% ʦʪ 

ʧʦʣʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ, ʫ ʨʘʩʪʝʥʠʡ ʩ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʳʤ ʩʣʦʝʤ (ʦʚʦʱʠ, 

ʟʝʨʥʦʚʳʝ ʨʘʩʪʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ) 80ï100%, ʚ ʦʩʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 
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ʧʦʜʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʧʨʝʜʝʣʘʭ 75ï100% ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʝʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʝʣʠʯʠʥʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʨʘʟʦʚʳʭ ʧʦʣʠʚʥʳʭ ʥʦʨʤ 

ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 2. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ ʚʦʜʝ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʝʞʠʤ ʠʭ ʦʨʦʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʘʯʠ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ 

ʧʦʣʠʚʥʳʭ ʥʦʨʤ ʧʦ ʯʘʩʪʷʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ 

ʦʨʦhʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʠ ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʵʢʦʥʦʤʠʶ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʤʝʜʦʚ ʄ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʘʚʦʜʢʦʚ ʛʦʨʥʳʭ ʨʝʢ 

ɸʟʝʨʙʘʡʜʞʘʥʘ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʄ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1979. 12 ʩ. 

2. ʈʟʘʝʚ ʄ. ɸ. ɸʟʝʨʙʘʡʜʞʘʥ: ʨʝʬʦʨʤʘ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ɹʘʢʫ, 2019. 369 ʩ. 

3. ɸʟʠʟʙʝʢʦʚ ʐ. ɸ. ɻʝʦʣʦʛʠʷ ʠ ʧʝʪʨʦʛʨʘʬʠʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. 

ɹʘʢʫ, 1947. 300 ʩ. 

4. ɸʥʪʦʥʦʚ ɹ. ɸ. ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʚʦʧʨʦʩʳ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ɹʘʢʫ: ʕʣʤ, 1971. 162 ʩ. 

5. ʄʘʜʘʪʟʘʜʝ ɸ. ɸ., ʐʠʭʣʠʥʩʢʠʡ ʕ. ʄ., ʂʘʚʝʮʢʘʷ ɻ. ɻ. ʂʣʠʤʘʪ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɹʘʢʫ, 

1968. 343 ʩ. 

6. ʈʫʩʪʘʤʦʚ ʉ. ɻ., ʂʘʰʢʘʡ ʈ. ʄ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʈ. ɹʘʢʫ: ʕʣʤ, 

1989. 180 ʩ. 

7. ʅʘʜʠʨʦʚ ʅ. ɻ., ʂʝʨʠʤʦʚ ɸ. ʄ., ʉʘʣʤʘʥʦʚ ɹ. ʄ., ʀʩʘʝʚ ɸ. ʅ. ʆ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʛʣʘʚʥʦʛʦ ʄʠʣʴ-ʄʫʛʘʥʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʚ ʦʨʦʰʘʝʤʦʤ 

ʟʝʤʣʝʜʝʣʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ8. ʉ. 117-129. 

https://doi.org/10.33619/2414-2948/69/16 

8. ʉʘʣʘʝʚ ʄ. ʕ. ʇʦʯʚʳ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ (ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʉʉʈ). ɹʘʢʫ: ʀʟʜ 

ɸʅ ɸʟʝʨʙ. ʉʉʈ, 1966. 328 ʩ.  

9. ɹʘʙʘʝʚ ʄ. ʇ., ɼʞʘʬʘʨʦʚʘ ʏ. ʄ., ɻʫʩʝʡʥʦʚʘ ʉ. ʄ. ʀʥʪʝʛʨʘʮʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 

ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʈʦʩʩʠʠ ʠ ɽʚʨʦʩʦʶʟʘ // ʊʨʫʜʳ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. 2012. ˉ61. ʉ. 131-134. 

10. ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʄ.: ɻʋɻʂ, 1991. 

 

References: 

1. Mamedov, M. (1979). Opredelenie maksimal'nogo raskhoda pavodkov gornykh rek 

Azerbaidzhana. In Mezhdunarodnyi simpozium po spetsificheskim aspektam gidrologicheskikh 

raschetov dlya vodokhozyaistvennykh proektirovaniya, Moscow. (in Russian). 

2. Rzaev, M. A. (2019). Azerbaidzhan: reforma oroshaemogo zemledeliya i ekologicheskaya 

ustoichivost'. Baku. (in Azerbaijani). 

3. Azizbekov, Sh. A. (1947). Geologiya i petrografiya severo-vostochnoi chasti Malogo 

Kavkaza. Baku. (in Russian). 

4. Antonov, B. A. (1971). Geomorfologiya i voprosy noveishei tektoniki yugo-vostochnoi 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 143 

 

chasti Malogo Kavkaza. Baku. (in Russian). 

5. Madatzade, A. A., Shikhlinskii, E. M., & Kavetskaya, G. G. (1968). Klimat Azerbaidzhana. 

Baku. (in Russian). 

6. Rustamov, S. G., & Kashkai, R. M. (1989). Vodnye resursy Azerbaidzhanskoi SSR. Baku. 

(in Russian). 

7. Nadirov, N., Kerimov, A., Salmanov, B., & Isayev, A. (2021). On the Possibility of the Use 

of Mineralized Water Main Mil-Mugan Collector in the Growing Agriculture of Azerbaijan. Bulletin 

of Science and Practice, 7(8), 117-129. (in Russian). https://doi.org/10.33619/2414-2948/69/16 

8. Salaev, M. E. (1966). Pochvy Malogo Kavkaza (v predelakh Azerbaidzhanskoi SSR). Baku. 

(in Russian). 

9. Babaev, M. P., Dzhafarova, Ch. M., & Guseinova, S. M. (2012). Integratsiya 

Azerbaidzhana v pochvenno-geograficheskuyu bazu dannykh Rossii i Evrosoyuza. Trudy Instituta 

geologii Dagestanskogo nauchnogo tsentra RAN, (61), 131-134. (in Russian). 

10. Pochvennaya karta Azerbaidzhana (1991). Moscow. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 27.05.2023 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

07.06.2023 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʅʘʜʠʨʦʚ ʅ. ɻ., ʄʘʤʝʜʦʚʘ ʐ. ɸ. ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ɻʘʨʘʙʘʭʩʢʦʤ ʠ ɺʦʩʪʦʯʥʦ-ɿʘʥʛʝʟʫʨʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2023. ʊ. 9. ˉ7. ʉ. 137-143. https://doi.org/10.33619/2414-2948/92/20 

 

Cite as (APA): 

Nadirov, N., & Mammadova, Sh. (2023). Perspective of the Development of Irrigated 

Agriculture in the Garabakh and East Zangezur Economic Regions. Bulletin of Science and 

Practice, 9(7), 137-143. (in Russian). https://doi.org/10.33619/2414-2948/92/20 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 144 

 

ʋɼʂ 581.134.6: 663.952.1 

AGRIS F62 

https://doi.org/10.33619/2414-2948/92/21 

 

ʂʆʃʀʏɽʉʊɺʆ ʍʃʆʈʆʌʀʃʃɸ ɺ ʃʀʉʊʔʗʍ, ʊɽʈʄʆʋʉʊʆʁʏʀɺʆʉʊʔ  

ʀ ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʔ ʉʆʈʊʆɺ ʏɸʗ, ɺʓʈɸʑʀɺɸɽʄʓʍ ɺ ʉɽʃɽ 

ʍɸʅɹʋʃɸʅ (ʃɽʅʂʆʈɸʅʔ, ɸɿɽʈɹɸʁɼɾɸʅ) 

 

Éɻʫʣʠʝʚ ʌ. ɸ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʃʝʥʢʦʨʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, prof.fquliyev@mail.ru 

Éʍʦʜʞʘʪʦʚ ʀ. ʖ., ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʅɸʅ  

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʃʝʥʢʦʨʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éʅʫʩʨʘʪʟʘʜʝ ɼ. ɼ., ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʅɸʅ  

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʃʝʥʢʦʨʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éɸʩʘʜʦʚ ɻ. ɻ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, asadovhuseynaga@mail.ru 

Éʉʘʜʳʛʦʚʘ ʂ. ɸ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

AMOUNT OF CHLOROPHYLL IN LEAVES, TEMPERATURE AND DROUGHT 

RESISTANCE OF THE VARIETIES OF TEA GROWN IN THE VILLAGE 

OF KHANBULAN (LANKARAN, AZERBAIJAN) 

 

ÉGuliyev F., Dr. habil., Lankaran Regional Scientific Center of Azerbaijan NAS,  

Lankaran, Azerbaijan, prof.fquliyev@mail.ru 

ÉKhojatov I., Lankaran Regional Scientific Center of Azerbaijan NAS, Lankaran, Azerbaijan 

ÉNusratzadeh D., Lankaran Regional Scientific Center of Azerbaijan NAS, Lankaran, Azerbaijan 

ÉAsadov H., Institute of Dendrology Ministry of Science and Education, 

 Baku, Azerbaijan, asadovhuseynaga@mail.ru 

ÉSadigova K., Institute of Dendrology Ministry of Science and Education, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʯʘʷ. ʄʝʩʪʦ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ, ʩʝʣʦ ʍʘʥʙʫʣʘʥ. 

ʉʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʚʝʩʥʦʡ, ʘ ʚ ʢʦʥʮʝ ʣʝʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʪʤʦʩʬʝʨʥʳʝ ʬʘʢʪʦʨʳ, ʦʩʦʙʝʥʥʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʥʦʩʷʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʜ ʯʘʡʥʳʤ ʣʠʩʪʴʷʤ. ʏʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʧʝʨʝʥʦʩʠʪ ʞʘʨʫ 

40Áʉ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʵʪʦʛʦ 

ʫʨʦʚʥʷ ʥʘ ʯʘʡʥʦʤ ʣʠʩʪʝ ʚʦʟʥʠʢʘʶʪ ʦʞʦʛʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʢʦʨʠʯʥʝʚʳʝ 

ʧʷʪʥʘ. ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʨʪʘ: ɸʟʝʨʙʘʡʜʞʘʥ-2; FAQ-22; FAQ-19; ʌʘʨʤʘʥ 

ʨʦʟʦʚʳʡ ʠ ʌʘʨʤʘʥ ʯʘʡ. ʊʘʢʞʝ ʙʳʣ ʠʟʫʯʝʥ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ ʯʘʷ, ʘ ʪʘʢʞʝ ʦʙʲʷʩʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʘʡʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

 

Abstract. Data on the content of chlorophyll in tea leaves are given. The place of research is 

the area of the Khanbulan village of the Lankaran Regional Scientific Center. The synthesis of 

chlorophyll in the leaves of the tea plant is activated in spring, and at the end of summer 

the intensity decreases. The environmental factors of the atmosphere, especially the rise in 

temperature, cause some harm to tea leaves. The tea plant tolerates 40ÁC heat and develops under 

optimal conditions. At temperatures above this level, burns of varying degrees occur on the tea leaf, 

brown spots are observed. Varieties were used on the experimental site: Azerbaijan-2; FAQ-22; 
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FAQ-19; Farman pink and Farman tea. The process of photosynthesis, heat resistance, water-

holding capacity of tea leaves, as well as the explanation of the resistance of the tea plant to 

environmental factors were also studied. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʨʦʬʠʣʣ, ʜʠʥʘʤʠʢʘ, ʪʝʧʣʦʪʘ, ʟʘʧʘʩ ʚʦʜʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

Keywords: chlorophyll, dynamics, heat, water supply, productivity. 

 

ɺʚʝʜʝʥʠʝ 

ʏʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʦʣʝʝ 100 ʣʝʪ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠ 

ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʵʪʦʛʦ ʤʝʩʪʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʯʘʷ ʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ. ɽʱʝ ʚ 1936 ʛʦʜʫ ʥʘ ʧʝʨʚʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ɹʘʢʫ, 

ʘʢʘʜʝʤʠʢ ʅ. ʉ. ɺʘʚʠʣʦʚ ʩʢʘʟʘʣ, ʯʪʦ çɸʟʝʨʙʘʡʜʞʘʥ ʷʚʣʷʝʪʩʷ ʙʘʥʢʦʤ ʵʥʜʝʤʠʯʥʳʭ (ʨʝʜʢʠʭ) 

ʨʘʩʪʝʥʠʡ ʤʠʨʘè. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʃʝʥʢʦʨʘʥ ɹ̫ ʚʣʷʝʪʩʷ ʟʦʥʦʡ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ, ʦʙʫʩʣʦʚʠʣ 

ʨʘʟʚʠʪʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʯʘʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ, 

ʚʳʨʘʱʠʚʘʝʤʦʝ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʧʨʠʦʙʨʝʣʦ ʠʟʚʝʩʪʥʦʩʪʴ ʥʘʨʘʚʥʝ ʩ ʯʘʝʤ, ʧʨʦʠʟʚʦʜʠʤʳʤ ʚʦ 

ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʭ ʀʥʜʠʠ, ʂʠʪʘʝ ʠ ʗʧʦʥʠʠ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʯʘʡʥʦʤ ʨʘʩʪʝʥʠʠ, ʢʘʢ ʠ ʥʘ ʚʩʝʭ ʜʨʫʛʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʷʭ. ʀʤʝʥʥʦ ʩ 

ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʚʝʱʝʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʧʦʯʚʘ, ʥʝʭʚʘʪʢʘ ʚʦʜʳ ʠ ʪ. ʜ. 

ɺ ʃʝʥʢʦʨʘʥʠ ʨʘʡʦʥʝ ʩʦʨʪʘ ʢʠʪʘʡʩʢʦʛʦ ʯʘʷ ʚʳʨʘʱʠʚʘʶʪ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 20 ʪʳʩ ʛʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʯʘʡʥʳʭ ʧʣʘʥʪʘʮʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʧʣʦʱʘʜʴ ð 50ï75 ʛʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʃʝʨʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʣʦʱʘʜʴ 150ï200 ʛʘ ð ʚ ɸʩʪʘʨʠʥʩʢʦʤ 

ʨʘʡʦʥʝ. ʀʩʪʦʨʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʯʘʷ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʥʘʯʘʣʘʩʴ ʚ ʢʦʥʮʝ 19 ð ʥʘʯʘʣʝ 20 ʚʝʢʘ, ʘ 

ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʯʘʡ ʧʦʣʫʯʠʣ ʠʟʚʝʩʪʥʦʩʪʴ ʚ 21 ʚʝʢʝ. ʅʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 20 ʚʝʢʘ, 

ʚʳʨʘʱʠʚʘʥʠʝ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʝʨʝʞʠʚʘʝʪ ʧʝʨʠʦʜ ʨʦʩʪʘ. 

ɺ ʩʦʟʜʘʥʠʠ ʯʘʡʥʳʭ ʧʣʘʥʪʘʮʠʡ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʝʦʮʝʥʠʤʦʝ ʫʯʘʩʪʠʝ 

ʧʨʠʥʷʣʠ ʫʯʝʥʳʝ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ ɻʨʫʟʠʠ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʝ ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ, ʬʘʩʦʚʢʝ ʠ ʩʦʨʪʠʨʦʚʢʝ ʯʘʷ. 

ʇʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʯʘʝʚʦʜʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, çʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʯʘʝʚʦʜʩʪʚʘ 

ʥʘ 2018ï2027 ʛʦʜʳè. 

ʏʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʪʨʝʙʦʚʘʪʝʣʴʥʦ ʢ ʪʝʧʣʫ, ʧʦʯʚʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʃʝʥʢʦʨʘʥʠ ʦʪʚʝʯʘʶʪ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʦʨʪ 

ʢʠʪʘʡʩʢʦʛʦ ʯʘʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʟʜʝʩʴ ʢʘʢ çʨʦʜʥʦʡè. ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʨʘʟʣʠʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʥʘ ɿʝʤʣʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝ ʦʙʦʰʣʠ ʩʪʦʨʦʥʦʡ 

ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʢʘʢ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʚ ʩʘʜʫ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʣʠʩʪʴʷʭ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [1ï4]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʯʘʷ ʢʠʪʘʡʩʢʦʛʦ ʩʦʨʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ʠ ʢʣʦʥʳ: FAQ-22, FAQ-19; FAQ-2; 2/7 ʃʝʥʢʦʨʘʥʴ; 

3/341 ʂʘʩʧʠʡ; 4/44 ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ; 1/73 ʌʘʨʤʘʥ ʯʘʡ; ʘ ʪʘʢʞʝ 20-25-ʣʝʪʥʠʝ ʯʘʡʥʳʝ ʢʫʩʪʳ 

ʯʘ ̫ð ɸʟʝʨʙʘʡʜʞʘʥ-2 (ʢʘʢ ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ), ʧʣʦʱʘʜʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʚ 3 ʛʘ; ʌʘʨʤʘʥ ʯʘʡ 

(FAQ-22), ʩ ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʦʤ 4ï5 ʣʝʪ, 30ï35-ʣʝʪʥʠʝ ʯʘʡʥʳʝ ʢʫʩʪʳ ʚ ʃʝʥʢʦʨʘʥʠ, ʘ ʪʘʢʞʝ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 146 

 

ʚ ʩʝʣʝ ʍʶʯʫ ʃʝʨʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʚʳʩʦʪʝ 600-700 ʤ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʥʘ 

ʦʧʳʪʥʦʤ ʧʦʣʝ ʃʈʅʎ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʦʙʱʝʛʦ ʭʣʦʨʦʬʠʣʣʘ ʚ ʯʘʡʥʳʭ 

ʣʠʩʪʴʷʭ ʦʧʨʝʜʝʣʷʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʩʘʤʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʠʙʦʨʝ SPAD 502 plus 

ʭʣʦʨʦʬʠʣʣʤʝʪʨ.  

ʅʘʩʪʦʡʢʘ ʯʘʡʥʳʭ ʢʫʩʪʦʚ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʌ. ʌ ʄʘʮʢʦʚʘ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʢʘʞʜʳʝ 30 ʤʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 0,2 ʥ HCl (ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ) ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʚʦʜʳ ʜʦ 40Áʉ; 50Áʉ; 60Áʉ; 70Áʉ; 80Áʉ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ [8].  

ɺʦʜʦʝʤʢʦʩʪʴ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʯʘʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅ. ʉ. ʇʝʪʠʥʦʚʘ ʥʘ 

ʦʩʥʦʚʝ çʙʳʩʪʨʦʛʦè ʚʝʩʘ [10]. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʯʘʡʥʳʡ ʣʠʩʪ ʦʪʜʝʣʷʣʠ ʦʪ ʢʫʩʪʘ, 

ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ ʥʘʯʘʣʴʥʫʶ ʤʘʩʩʫ, ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʝʨʷʝʤʦʡ ʣʠʩʪʦʤ ʢʘʞʜʳʝ 30 

ʤʠʥ ʚ ʪʝʯʝʥʠʝ 2 ʯ, ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʨʘʩʯʝʪ ʠʩʭʦʜʷ ʠʟ ʠʩʭʦʜʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ [5ï8]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʥʘʨʷʜʫ ʩ ʜʳʭʘʥʠʝʤ, 

ʪʨʘʥʩʧʠʨʘʮʠʝʡ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ɿʝʣʝʥʳʝ ʧʠʛʤʝʥʪʳ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʵʪʦʪ ʧʨʦʮʝʩʩ, ð ʧʨʦʪʦʭʣʦʨʦʬʠʣʣ, ʭʣʦʨʦʬʠʣʣ çʘè ʠ çʙè. ʍʣʦʨʦʬʠʣʣ, 

ʧʨʠʪʷʛʠʚʘʶʱʠʡ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ 

ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ. ʂʘʢ ʠ ʣʠʩʪʴʷ ʚʩʝʭ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ, ʣʠʩʪʦʚʦʡ ʦʨʛʘʥ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʦʯʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʩʚʝʪʦʚʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʇʦʯʢʠ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʚʝʩʥʦʡ, ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʙʨʘʟʫʶʪ ʟʝʣʝʥʳʝ ʣʠʩʪʴʷ, ʧʦʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ, ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʣʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ. ɺʩʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʣʠʩʪʴʷʭ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʟʚʠʪʠʝ ʯʘʡʥʦʛʦ ʢʫʩʪʘ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʊʘʙʣʠʮʝ 1 ʦʪʨʘʞʝʥʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʦʚʦʤ 

ʦʨʛʘʥʝ ʩʦʨʪʘ ʯʘʷ, ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʚ ʭʦʟʷʡʩʪʚʝ ʧʣʦʱʘʜʴʶ 3 ʛʘ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʧʣʦʱʘʜʠ 5 ʤʤ2. 

ʊʘʙʣʠʮʘ 1 

ʂʆʃʀʏɽʉʊɺɽʅʅʆɽ ʆʇʈɽɼɽʃɽʅʀɽ ɼʀʅɸʄʀʂʀ ʀɿʄɽʅɽʅʀʗ ʍʃʆʈʆʌʀʃʃɸ  

ɺ ʉʆʈʊɸʍ ʏɸʗ (ʤʢʛ ʥʘ 5 ʤʤ2 ʧʣʦʱʘʜʠ), (ʘʧʨʝʣʴ 2023 ʛ.) 
 

ʉʦʨʪʘ ʯʘʷ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ  

ɼʘʪʘ  

15. 03 14.04 25. 04 28. 04 28. 04 26/06 

ɸʟʝʨʙʘʡʜʞʘʥ-2 37,7 41,0 59,3 60,3 62,6 65,1 

ʌʘʨʤʘʥ ʯʘʡ (FAQ-21) 35,5 37,6 41,6 45,3 47,3 50,2 

FAQ-2 39,2 44,1 47,6 49,7 53,1 55,7 

ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ 37,0 48,4 49,9 51,2 54,7 58,3 

ʍʘʟʘʨ 39,3 43,7 46,3 48,7 53,1 56,1 

FAQ-22 37,4 43,4 62,4 64,0 66,6 71,0 

ʃʝʥʢʦʨʘʥʴ 32,6 44,3 49,7 50,5 54,8 56,7 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʫ ʩʦʨʪʘ ɸʟʝʨʙʘʡʜʞʘʥ-2 (ʢʘʢ ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ), ʢʦʪʦʨʳʡ 

ʪʦʣʴʢʦ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʚʩʝʛʦ 37,7 ʤʢʛ ʭʣʦʨʦʬʠʣʣʘ, ʘ ʫ 

ʩʦʨʪʘ ʌʘʨʤʘʥ ʯʘʡ (FAQ-21) ð 35,5 ʤʢʛ; ʫ FAQ-2 ð 39.2. ʋ ʌʘʨʤʘʥ ʢʦʨʠʯʥʝʚʦʛʦ ð 37,0 ʤʢʛ 

ʭʣʦʨʦʬʠʣʣʘ; ʫ ʩʦʨʪʘ ʍʘʟʘʨ ð 39,3; ʫ FAQ-22 ð 27,7 ʠ 32,6 ð ʫ ʩʦʨʪʘ ʃʝʥʢʦʨʘʥʴ ʯʘʡ.  

ʀʪʘʢ, ʚ ʨʘʡʦʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʥʳʝ ʩʦʨʪʘ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʩʦʨʪʦʚ 

ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʥʝ ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳ. 
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ʆʜʥʘʢʦ, ʢʦʛʜʘ ʣʠʩʪʴʷ ʜʦʩʪʠʛʘʶʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʢʘʢ ʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʩʦʨʪʦʚ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʊʘʢ, 

ʚ ʘʧʨʝʣʝ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʩʦʙʨʘʥʦ 41,0 ʤʢʛ ʭʣʦʨʦʬʠʣʣʘ, ʘ ʚ ʠʶʥʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʵʪʘ ʨʘʟʥʠʮʘ ʜʦʩʪʠʛʘʣʘ 65,1 ʤʢʛ ʠ ʙʳʣʘ ʚʳʰʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ 

27,4 ʤʢʛ. ʊʘʢʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʘʣʠ 43,6 ʤʢʛ ʫ ʩʦʨʪʘ FAQ-22. ʆʧʪʠʤʘʣʴʥʳʡ ʩʠʥʪʝʟ 

ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʦʚʳʭ ʦʨʛʘʥʘʭ ʩʦʨʪʦʚ ʯʘʷ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʟʦʥʘ 

ʃʈʅʎ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʢʘʢ ʦ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʠ ʦ ʥʘʙʦʨʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʈʅʎ, 

ʠʟʤʝʨʝʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʚ ʣʠʩʪʦʚʳʭ ʦʨʛʘʥʘʭ ʢʫʣʴʪʫʨʥʳʭ ʯʘʡʥʳʭ ʬʦʨʤʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ɼʀʅɸʄʀʂɸ ʅɸʂʆʇʃɽʅʀʗ ʍʃʆʈʆʌʀʃʃɸ ɺ ʃʀʉʊʔʗʍ ʅʆɺʓʍ ʏɸʁʅʓʍ ʌʆʈʄɸʎʀʁ,  

ʥʘ 5 ʤʤ2 ʧʣʦʱʘʜʠ/ʤʢʛ (2023) 
 

ʉʦʨʪʘ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ 

ɼʘʪʘ 

20.03 30.03 19.04 25.04 26.04 27.04 12.06 24.06 

FAQ-22 24,5 36,3 43,4 52,7 54,2 59,5 60,2 63,3 

FAQ-19 24,6 36,9 43,4 45,4 47,0 47,2 54,2 60,4 

FAQ-2 34,9 37,9 43,2 44,7 46,7 49,6 52,7 56,0 

2/17 ʃʝʥʢʦʨʘʥʴ 30,.7 33,6 48,4 49,7 50,5 52,4 53,0 54,0 

3/341 ʍʘʟʘʨ 28,9 30,0 36,4 37,0 38,2 41,3 42,0 56,7 

4/44ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ 31,2 37,4 43,0 44,8 48,3 48,7 51,3 54,0 

ʌʘʨʤʘʥ ʯʘʡ 32,0 35,8 41,3 41,6 43,2 44,5 45,7 56,0 

ɸʟʝʨʙʘʡʜʞʘʥ, 600 ʤ 21.4 23,4 27,7 32,2 35,8 38,0 39,7 64,0 

ɸʟʝʨʙʘʡʜʞʘʥ, 700 ʤ 20,0 21,6 23,2 30,0 35,2 36,3 40,6 64,4 

 

ʇʦ ʜʘʥʥʳʤ ʊʘʙʣʠʮʳ 2 ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʧʦ ʬʦʨʤʘʮʠʷʤ ʚ ʤʘʨʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʦ, ʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʬʦʨʤʘʮʠʷʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 24,5 ʜʦ 34,9 ʤʢʛ. ʋ ʩʦʨʪʘ 

ɸʟʝʨʙʘʡʜʞʘʥ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʃʝʨʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʦʩʢʦʣʴʢʫ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʥʘʯʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʜʥʦ, ʥʘ ʚʳʩʦʪʝ 600 ʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 21,4 ʤʢʛ ʭʣʦʨʦʬʠʣʣʘ, ʘ ʥʘ 

5 ʤʤ2 ʧʣʦʱʘʜʠ ʯʘʡʥʦʛʦ ʣʠʩʪʘ ʥʘ ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʚʳʩʦʪʝ 700 ʤ ð 20 ʤʢʛ. 

ɽʩʣʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʨʘʟʚʠʪʠʝ ʨʝʯʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘʯʘʣʦʩʴ 20 ʤʘʨʪʘ, ʪʦ ʥʘ ʛʦʨʥʳʭ 

ʩʢʣʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʜʝʨʞʢʘ ʥʘ 10 ʜʥʝʡ. ɺ ʦʧʨʝʜʝʣʝʥʠʷʭ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʠʩʪʴʷʭ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ 

(ʚʦʟʨʘʩʪ 4ï5 ʣʝʪ), ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60ï65% ʩʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʠ ʝʛʦ 

ʘʢʪʠʚʘʮʠʷ ʥʘʤʥʦʛʦ ʣʫʯʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ. ʊʘʢ, ʥʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 40 ʤʢʛ ʪʦʣʴʢʦ ʫ FAQ-22. ʕʪʦ 

ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 35,5 ʤʢʛ ʚ FAQ-19; 21,1 ʤʢʛ ʚ FAQ-2; ʚ 2/7 ʃʝʥʢʦʨʘʥʠ ð 23,3 ʤʢʛ; ʚ 

3/341 ʍʘʟʘʨʝ ð 16,8 ʤʢʛ; ʚ 4/44 ʌʘʨʤʘʥʝ ʢʦʨʠʯʥʝʚʦʤ ð 22,3 ʤʢʛ ʠ ʚ 1/73 ʌʘʨʤʘʥ ʯʘʝ ð 24,0 

ʤʢʛ. ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʤʘʡʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ çʟʝʣʝʥʳʭè ʯʘʡʥʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʥʘ ʚʳʩʦʪʝ 600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʦʩʪʘʚʣʷʝʪ 42,6 ʤʢʛ, ʯʪʦ ʚ 3 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʠʩʪʝ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʥʘ ʚʳʩʦʪʝ 600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

700 ʤ, ʪ. ʝ. 44,4 ʤʢʛ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʨʘʩʰʠʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʘʩʰʠʨʝʥʠʝ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʩ ʮʝʣʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʯʘʷ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 
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ʵʬʬʝʢʪʠʚʥʦ, ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ (ʧʦʣʠʚ, 

ʦʧʨʳʩʢʠʚʘʥʠʝ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʪ. ʜ.) ʠ ʦʯʝʥʴ ʚʳʛʦʜʥʦ ʜʣʷ ʬʝʨʤʝʨʦʚ, ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʠʥʚʝʩʪʠʮʠʡ. ɿʜʝʩʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʘ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʦʩʪʳʭ ʫʯʘʩʪʢʘʭ. 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʦʨʪʦʚ ʢʠʪʘʡʩʢʦʛʦ ʯʘʷ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʥʘʫʯʥʦʤ 

ʮʝʥʪʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɿʜʝʩʴ ʧʨʠʦʙʨʝʣʠ ʟʥʘʯʝʥʠʝ 

ʧʦʚʳʰʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ʤʦʨʝʡ, ʠʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʯʘʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʝʧʣʦ- ʠ ʚʦʜʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ. ʉ 

ʫʯʝʪʦʤ ʵʪʦʛʦ ʠʟʫʯʘʣʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʩʪʴʝʚ. ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʢʠʪʘʡʩʢʦʛʦ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3 

ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʔ ʉʆʈʊʆɺ ʏɸʗ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʊɽʄʇɽʈɸʊʋʈʓ 
 

ʉʦʨʪʘ ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʯʘʡʥʳʭ ʣʠʩʪʴʝʚ 

40ÁC 50ÁC 60ÁC 70ÁC 80ÁC 

ɸʟʝʨʙʘʡʜʞʘʥ-2 ī ī ++ +++ ++++ 

FAQ-22 ī ī ++ +++ ++++ 

FAQ-19 ī + ++ +++ ++++ 

FAQ-2 ī + ++ +++ ++++ 

ʃʝʥʢʦʨʘʥʴ  ī + ++ +++ ++++ 

ʍʘʟʘʨ ī + ++ +++ ++++ 

ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ ī ī ++ +++ ++++ 

ʌʘʨʤʘʥ ʯʘʡ ī + ++ +++ ++++ 

ʇʨʠʤʝʯʘʥʠʝ: çīè ð ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ, ç+è ð ʩʣʘʙʳʡ ʫʨʦʥ, ç++è ð ʩʨʝʜʥʠʡ ʫʨʦʥ, ç+++è ð

ʚʳʩʦʢʠʡ ʫʨʦʥ, ç++++è ð ʧʦʣʥʳʡ ʫʨʦʥ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʪʦʚ ʯʘʷ ʠʭ 

ʞʘʨʦʩʪʦʡʢʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚʳʰʝ 40Áʉ ʣʠʩʪʴʷ ʩʥʘʯʘʣʘ ʩʣʝʛʢʘ ʧʦʚʨʝʞʜʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ 

ʧʨʠʟʥʘʢʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʝʤʝʥʘ ʥʘ ʢʦʥʯʠʢʘʭ ʣʠʩʪʴʝʚ, ʘ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢʦʥʯʠʢ ʣʠʩʪʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʨʦʟʦʚʳʡ. ʀʟ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʩʦʨʪʘ ɸʟʝʨʙʘʡʜʞʘʥ-2 

(ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ), FAQ-22 ʠ ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʙʣʶʜʘʚʰʘʷʩʷ ʚ 

ʨʘʡʦʥʝ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ (ʠʶʣʴ 2021 ʛ.), ʚʳʟʚʘʣʘ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ 

[8ï11].  

ʃʝʪʦʤ ʝʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʩʫʭʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʣʦʱʘʜʝʡ ʚ 

ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ [12]. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʯʘʡʥʳʭ ʧʣʘʥʪʘʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 600ï700 

ʤ ʚ ʩʝʣʝ ʍʶʯʫ ʃʝʨʠʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʭʦʡ ʢʣʠʤʘʪ, ʥʘ ʣʠʩʪʴʷʭ ʯʘʡʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʟʘʩʳʭʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨ.r  

ɺ ʊʘʙʣʠʮʝ 4 ʧʦʢʘʟʘʥʘ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʦʚʳʭ ʦʨʛʘʥʦʚ 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʃʈʅʎ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʬʝʨʤʳ, ʧʨʠ 

ʵʪʦʤ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʠʜʘʤʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
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ʊʘʙʣʠʮʘ 4 

ɺʆɼʆʋɼɽʈɾʀɺɸʖʑɸʗ ʉʇʆʉʆɹʅʆʉʊʔ ʃʀʉʊʔɽɺ ʏɸʁʅʓʍ ʉʆʈʊʆɺ,  

ʤʢʣ/ʯ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ  
 

                 

ʉʦʨʪʘ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʇʣʦʱʘʜʴ ʧʦʣʷ 
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ɸʟʝʨʙʘʡʜʞʘʥ-2 0,760 0,700 0,673 0,600 0,600 0,700 0,680 0,600 0,575 0,500 

FAQ-22 0,785 0,750 0,750 0,655 0,610 1,00 0,950 0,875 0,815 0,720 

FAQ-19 0,800 0,780 0,720 0,700 0,645 0,950 0,900 0,860 0,800 0,715 

FAQ-2 0,500 0,500 0,475 0,440 0,400 0,600 0,540 0,505 0,470 0,400 

ʃʝʥʢʦʨʘʥʴ  0,500 0,456 0,440 0,400 0,400 0,600 0,545 0,505 0,425 0,470 

ʍʘʟʘʨ 0,400 0,400 0,372 0,370 0,345 0,700 0,655 0,810 0,515 0,450 

ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ 0,400 0,400 0,375 0,360 0,340 0,900 0,870 0,835 0,740 0,370 

ʌʘʨʤʘʥ ʯʘʡ 0,700 0,670 0,600 0,580 0,510 0,940 0,900 0,875 0,785 0,500 

 

ʀʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʠʩʪʴʝʚ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʣʠʩʪʴʝʚ ʚʝʛʝʪʘʮʠʠ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 0,760 ʤʢʣ ʣʠʩʪʴʝʚ 

ʩʦʨʪʘ ɸʟʝʨʙʘʡʜʞʘʥ-2, ʘ ʦʩʪʘʣʴʥʦʝ ð ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʠʩʭʦʜʷ ʠʟ ʠʩʭʦʜʥʦʡ ʤʘʩʩʳ ʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʝʨʷʝʤʦʡ (ʠʩʧʘʨʷʝʤʦʡ) ʣʠʩʪʦʤ ʟʘ 

2 ʯʘʩʘ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʣʠʩʪʘ, ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʣʠʩʪʦʚʦʡ ʦʨʛʘʥ 

ʪʝʨʷʝʪ 0,500 ʤʢʣ ʚʦʜʳ. 

ʀʟ ʊʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ ʚ FAQ-19, ʌʘʨʤʘʥ 

ʯʘʡ ʠ ʚ FAQ-22, ʙʦʣʴʰʝ ʯʝʤ ʧʨʦʚʝʨʦʯʥʳʭ ʚʘʨʠʘʥʪʦʚ: ʚ FAQ-22 ʥʘ 0,125 ʤʢʣ ʠ ʚ FAQ-19 ʥʘ 

0,140 ʤʢʣ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʝʨʷʝʤʦʡ ʣʠʩʪʦʤ ʟʘ 2 ʯ, ʩʦʩʪʘʚʣʷʝʪ 0,175 ʤʢʣ; FAQ-19 

ʙʳʣʦ ʚʳʩʦʢʠʤ ð 155 ʤʢʣ. ʋ ʩʦʨʪʘ ʌʘʨʤʘʥ ʯʘʡ ʣʠʩʪʴʷ ʧʦʪʝʨʷʣʠ 0,190 ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ʕʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʚʦʜʳ ʦʥʠ ʠʩʧʘʨʷʶʪ, ʪʝʤ ʤʝʥʝʝ ʜʦʣʛʦʚʝʯʥʳ ʠ ʪʝʤ 

ʭʫʞʝ ʧʝʨʝʥʦʩʷʪ ʟʘʩʫʭʫ. ʆʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ: FAQ-2 ʃʝʥʢʦʨʘʥʴ, ʍʘʟʘʨ ʠ ʌʘʨʤʘʥ ʨʦʟʦʚʳʡ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʚʦʜʦʝʤʢʦʩʪʴʶ ʠ ʤʦʛʫʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʟʘʩʫʭʝ. 

ʀʟ ʊʘʙʣʠʮʳ 4 ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦʜʦʘʢʢʫʤʫʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʦʚʳʭ ʦʨʛʘʥʦʚ 

ʨʝʯʥʳʭ ʬʦʨʤʘʮʠʡ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʨʝʯʥʦʤ ʧʦʣʝ, ʠ ʙʳʣʦ ʚʠʜʥʦ, ʯʪʦ ʚʦʜʦʝʤʢʦʩʪʴ ʬʦʨʤʘʮʠʡ 

ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʰʝ, ʯʝʤ ʫ ʦʧʳʪʥʳʭ ʧʦʣʝʡ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦ 

ʚʦʟʨʘʩʪʥʳʤ ʨʘʟʣʠʯʠʷʤ ʯʘʡʥʳʭ ʢʫʩʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʝʨʷʝʤʦʡ ʨʘʩʪʝʥʠʷʤʠ ʧʨʦʚʝʨʦʯʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʚ ʦʙʦʠʭ ʨʘʡʦʥʘʭ, ʦʜʠʥʘʢʦʚʦ. FAQ-22 ʧʦʪʝʨʷʣ 0.180 ʤʢʣ ʚʦʜʳ ʟʘ 2 ʯʘʩʘ; FAQ-19 ð 

0,175 ʤʢʣ; FAQ-2 ð 0,200 ʤʢʣ; ʃʝʥʢʦʨʘʥʴ ʯʘʡ ð 0,150 ʤʢʣ; ʍʘʟʘʨ ð 0,150 ʤʢʣ; ʌʘʨʤʘʥ 

ʨʦʟʦʚʳʡ ð 0,030; ʌʘʨʤʘʥ ʯʘʡ ð 0,200.  

ʅʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʯʘʡʥʦʛʦ ʣʠʩʪʘ. ʇʦʵʪʦʤʫ ʦʨʦʰʝʥʠʝ ʨʝʯʥʳʭ ʧʦʣʝʡ ʣʝʪʦʤ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʘʢʪʠʚʥʳʡ ʩʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʯʘʡʥʦʛʦ 

ʩʦʨʪʘ ʥʘʯʠʥʘʝʪʩʷ ʚʝʩʥʦʡ, ʘ ʚ ʢʦʥʮʝ ʣʝʪʘ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ. 

2. ʏʘʡʥʳʝ ʬʦʨʤʘʮʠʠ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʫʩʪʦʡʯʠʚʳ 

ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ +40Áʉ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʴʝʚ. 
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3. ʋ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʬʦʨʤʘʮʠʡ: ɸʟʝʨʙʘʡʜʞʘʥ-2; FAQ-22 ʠ ʌʘʨʤʘʥ ʯʘʡ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 
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MORPHOBIOLOGICAL AND QUALITATIVE FEATURES OF CHICKPEAS  

IN RAINFED FARMING CONDITIONS OF MOUNTAINOUS SHIRVAN 

 

ÉDamirova G., Research Institute of Agriculture Ministry of Agriculture 

 of the Republic of Azerbaijan, Baku, Azerbaijan, zahid.mustafayev67@.mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʟʷʪʳʝ ʠʟ 5 ʧʠʪʦʤʥʠʢʦʚ 63 ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ 

ICARDA ʩʦʨʪʦʦʙʨʘʟʮʘ ʥʫʪʘ, ʢʦʪʦʨʳʝ ʦʮʝʥʝʥʳ ʧʦ ʩʚʦʝʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʧʨʦʜʫʢʮʠʠ, ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ, ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʠ ʩʨʘʚʥʝʥʳ ʩʦ ʚʟʷʪʳʤ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʩʦʨʪʦʤ ʉʫʣʪʘʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2017ï2018-ʤ ʛʦʜʘʭ ʥʘ ɻʦʙʫʩʪʘʥʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʅʀʀ 

ʟʝʤʣʝʜʝʣʠʷ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʟʦʥʝ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʅʘʛʦʨʥʦʛʦ ʐʠʨʚʘʥʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʪʙʦʨ ʠʟ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ 

ʙʦʛʘʨʳ ʬʦʨʤ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ,  ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ ʦʪʦʙʨʘʥʥʳʭ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʘʤ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ, ʚʟʷʪʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʠʪʦʤʥʠʢʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ 265ï385 ʛ/ʤ2. ɺ ʵʪʠʭ ʩʦʨʪʦʦʦʙʨʘʟʮʘʭ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʠ ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 50 ʛ/ʤ2. ɿʜʝʩʴ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ F.09-304 (380 ʛ/ʤ2) ʠ 

F.09-294 (385 ʛ/ʤ2). ʆʪʣʠʯʘʶʱʠʝʩʷ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʨʪʦʦʙʨʘʟʮʳ ʥʫʪʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʯʚʝʥʥʫʶ ʚʣʘʛʫ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ 

ʥʫʪʘ ʠʟ ʧʠʪʦʤʥʠʢʦʚ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʠʥʪʝʨʚʘʣʝ 20,1ï23,1ÁC, ʜʥʝʤ ð ʚ 

ʠʥʪʝʨʚʘʣʝ 21,7ï23,7ÁC. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʩʥʠʞʘʣʘʩʴ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 8,1ï10,7ÁC. ʕʪʘ ʨʘʟʥʠʮʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʫʪʨʝʥʥʠʤʠ ʯʘʩʘʤʠ ʩʦʩʪʘʚʣʷʣʘ 0,5ï0,9ÁC. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ F.97.706, 

ILC 487, F.07-100, F.07-292, F.09-210 ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʣʫʯʰʝ ʨʝʛʫʣʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʨʝʞʠʤʳ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ. ɺʳʭʦʜ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ ʚʘʨʴʠʨʦʚʘʣ ʚ ʠʥʪʝʨʚʘʣʝ 7,38ï10,4 ʮ/ʛʘ, ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʦʙʱʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʣ 207 ʜʥʝʡ ð F.09-304 (9,88 ʮ/ʛʘ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W, F.07-292 (9,01 ʮ/ʛʘ) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-DT ʠ F.09-294 (10,4 ʮ/ʛʘ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN. 

 

Abstract. The article presents 63 chickpea varieties introduced from 5 nurseries of ICARDA, 

where the yield, structural elements of production, grain quality and surface temperature in rainfed 

farming conditions were evaluated and compared with the Sultan variety taken as a standard. 

The research was carried out at the Gobustan Regional Experimental Station of the Research 

Institute of Agriculture under rainfed farming conditions of Mountainous Shirvan in 2017-2018. 
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The difference between the surface temperature and the air temperature varied in different varieties 

and depended on the biological features of the variety. Surface temperature in chickpea varieties 

from nurseries varied in the range of 20.1-23.1ÁC in the noon hours, and in the noon ð in the range 

of 21.7-23.7ÁC. The difference between the temperature of the vegetation cover and the air 

temperature in the daytime decreased and varied in the range of 8.1-10.7ÁC. This difference in 

comparison with the morning hours was 0.5-0.9ÁC. The temperature regime in the daytime of 

the studied varieties F.97.706, ILC 487, F.07-100, F.07-292, and F.09-210 was better regulated 

under drought conditions. In chickpea varieties selected for economically important traits, taken 

from various international nurseries, yield indicators were 265-385 g/m2. The average yield values 

of these variety accessions were above the standard and this difference was 50 g/m. Here, 

the maximum yields were obtained in accessions F.09-304 (380 g/m2) and F.09-294 (385 g/m2). 

The yield of protein per hectare varied in the range of 7.38-10.4 cwt/ha, the highest rates were 

obtained in varieties with a total growing season of 207 days ð F.09-304 (9.88 cwt/ha) from 

the CIEN nursery ð W, F.07-292 (9.01 cwt/ha) from the CIEN-DT nursery and F.09-294 (10.4 

cwt/ha) from the CIABN nursery. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪ, ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ, ʩʦʨʪʘ, ʙʦʛʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ.  

 

Keywords: chickpeas, plant breeding, varieties, rainfed farming, crop yield.  

 

ʅʫʪ ʙʦʛʘʪ ʫʛʣʝʚʦʜʘʤʠ, ʙʝʣʢʘʤʠ, ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, 

ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʘʤʠ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʫʩʚʘʠʚʘʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ (86%). ʅʝʜʦʩʪʘʪʦʢ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʤʦʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ 

ʢʫʣʴʪʫʨ [3].  

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʨʷʜ ʘʩʧʝʢʪʦʚ ʥʫʪʘ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʪʘʢʞʝ ʙʳʣ ʧʦʣʫʯʝʥ 

ʨʷʜ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʩʝʣʝʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʤʷʥ ʥʫʪʘ. ʃ. ɸ. ɸʤʠʨʦʚʳʤ, ɿ. ʀ. 

ɸʢʧʝʨʦʚʳʤ, ʈ. ʉ. ʄʠʨʟʦʝʚʳʤ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ 

ʧʠʪʦʤʥʠʢʦʚ ʠ ʧʨʠʚʣʝʯʝʥʳ ʢ ʩʝʣʝʢʮʠʦʥʥʳʤ ʨʘʙʦʪʘʤ ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ ʠ 

ʙʦʣʝʟʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʠʟ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘ ICARDA [1ï3].  

ɸʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ  ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. ʉʦʨʪ ʥʫʪʘ ʅʘʟʨʠʥ ʙʳʣ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʛʝʥʦʪʠʧʘ Flip 00-19, ʪʘʢʞʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ICARDA. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʨʪʘ ʥʫʪʘ ʅʘʟʨʠʥ ʧʨʠ 

ʧʨʝʜʟʠʤʥʠʭ ʧʦʩʝʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 178ï183 ʜʥʝʡ, ʘ ʚ ʧʨʝʜʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ð 220ï225 ʜʥʝʡ.  

ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 340ï380 ʛ., ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ð 23,4%. ʈʘʩʪʝʥʠʷ ʵʪʦʛʦ 

ʩʦʨʪʘ ʚʳʩʦʢʦʨʦʩʣʳʝ (70ï75 ʩʤ). ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ ʠ ʙʦʣʝʟʥʷʤ [3].  

ʊʫʨʝʮʢʠʝ ʫʯʝʥʳʝ ʚ 2015 ʛ. ʠ 2016 ʛ. ʠʟʫʯʠʣʠ 8 ʛʝʥʦʪʠʧʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 38,2ï41,9 ʩʤ, ʯʠʩʣʦ ʚʝʪʦʢ ð 3,33ï3,87 

ʝʜʠʥʠʮ, ʨʘʟʤʝʨ ʙʦʙʘ ð 18,3ï25,5 ʩʤ [4ï6].  

ʅ. ʕ. ʅʦʚʠʢʦʚʘ ʦʧʠʩʘʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʥʫʪʘ [7]. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʫʪʘ ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ICARDA, ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʅʘʛʦʨʥʦʛʦ 

ʐʠʨʚʘʥʘ, ʠʟʫʯʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʮʝʥʢʘ ʠ ʦʪʙʦʨ 

ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʅʘʛʦʨʥʦʛʦ 

ʐʠʨʚʘʥʘ,  ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʘʢʪʦʨʘʤ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʥʘ ʫʯʘʩʪʢʝ ʈʆʉ 

ɻʦʙʫʩʪʘʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 63 ʩʦʨʪʦʦʙʨʘʟʮʘ ʥʫʪʘ, 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ 5 ʧʠʪʦʤʥʠʢʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ICARDA. ʌʘʟʳ ʨʘʟʚʠʪʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʙʱʠʝ ʩʨʦʢʠ ʚʝʛʝʪʘʮʠʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʧʨʠʟʥʘʢʘʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʦ ʚʟʷʪʳʤ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʥʜʘʨʪʘ ʩʦʨʪʦʤ ʥʫʪʘ çʉʫʣʪʘʥè. ʆʧʨʝʜʝʣʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʨʫʛʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ [8, 9].  

ʆʧʳʪʳ ʩʪʘʚʠʣʠʩʴ ʚ 3 ʧʦʚʪʦʨʥʦʩʪʷʭ ʠ ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʛʨʷʜʢʠ ʩʦʩʪʘʚʣʷʣʘ 1 ʤ2. 

ʇʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʨʪʦʦʙʨʘʟʮʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ ʚ ʟʝʨʥʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʦʧʨʝʜʝʣʷʣʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʠʢʨʦʤʝʪʦʜʦʤ ʂʝʣʜʘʣʘ ʥʘ ʘʧʧʘʨʘʪʝ Keltek 1003 (LKB). ɼʣʷ ʧʝʨʝʚʦʜʘ 

ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʙʝʣʦʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ NĬ6,25 [10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʊʘʢ, ʯʠʩʣʦ ʙʦʙʦʚ ʫ ʠʟʫʯʘʝʤʳʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʩʦʩʪʘʚʣʷʣʦ 93,0ï155 ʝʜʠʥʠʮ, ʤʘʩʩʘ ʟʝʨʥʘ ð 22,4ï56,1 ʛ, ʯʠʩʣʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʞʜʦʫʟʣʠʡ ʚʘʨʴʠʨʫʝʪ ð 22ï46 ʝʜʠʥʠʮ. ʐʠʨʠʥʘ ʙʦʙʦʚ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ 

ð 1,0ï1,5 ʩʤ, ʜʣʠʥʘ ð 2,0ï3,2 ʩʤ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʦʜʥʦʤ ʙʦʙʝ ð 1ï3 ʝʜʠʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʟʤʝʨʦʚ ʙʦʙʦʚ ʠ ʨʘʟʤʝʨʦʚ ʟʝʨʝʥ ʚ ʙʦʙʝ.  

ɺ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʚʝʛʝʪʘʮʠʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 40ï62 ʩʤ, ʘ ʚʳʩʦʪʘ ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦ ʧʝʨʚʦʛʦ ʙʦʙʘ 

ʠʟʤʝʥʷʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 18ï28 ʩʤ. ʋ ʩʦʨʪʘ ʥʫʪʘ ʉʫʣʪʘʥ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʳʣʠ ʥʠʞʝ ʥʘ 3% ʠ 13%.  

ɹʦʣʴʰʘʷ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʙʦʙʘ ʦʪ ʟʝʤʣʠ ʦʙʣʝʛʯʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʙʦʨ ʠ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ 

ʫʨʦʞʘʷ. ɺr ʨʘʱʠʚʘʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʩʦʨʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʙʦʨʘ ʫʨʦʞʘʷ. ɺ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʧʳʪʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʛʦʨʥʦʛʦ ʐʠʨʚʘʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ð 150ï385 ʛ/ʤ2.  

ʇʦʢʘʟʘʪʝʣʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ F.09-304 (380 ʛ/ʤ2) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-W, F.07-280 (340 ʛ/ʤ2), F.09-219 (345 ʛ/ʤ2) ʠ ILC 487 (340 ʛ/ʤ2) ʠʟ ʧʠʪʦʤʥʠʢʘ 

CIEN-LS, ʘ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ð ʫ F.09-127 (175 ʛ/ʤ2) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W ʠ F.09-70 

(220 ʛ/ʤ2) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W.  

ɿʜʝʩʴ ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ F.09-

304 (51 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W, F.09-219 (54 ʩʤ) ʠ ILC 487 (53 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-LS.  

ʇʦ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦ ʧʝʨʚʦʛʦ ʙʦʙʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ F.08-49 (28 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W, ʘ ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ ʤʘʩʩʳ 100 

ʟʝʨʝʥ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  ʧʦʣʫʯʝʥʦ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ F.09-137 (280 ʛ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-

W (ʈʠʩʫʥʦʢ). 

 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 155 

 

 

 
ʈʠʩʫʥʦʢ. ʄʦʨʬʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʧʠʪʦʤʥʠʢʦʚ, 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ICARDA 

 

ɺ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʧʠʪʦʤʥʠʢʘ CICTN ʧʦ ʩʚʦʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 300ï335 ʛ/ʤ2, ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-W ð ʚ ʠʥʪʝʨʚʘʣʝ 300ï380 ʛ/ʤ2, ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-LS ð ʚ ʠʥʪʝʨʚʘʣʝ 265ï

345 ʛ/ʤ2, ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN ð ʚ ʠʥʪʝʨʚʘʣʝ 345ï385 ʛ/ʤ2. ɺ ʩʦʨʪʦʦʙʨʘʟʮʝ F.07-292, 

ʦʪʦʙʨʘʥʥʦʤ ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN DT, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 335 ʛ/ʤ2. ɺ ʦʪʦʙʨʘʥʥʳʭ 

ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʠ ʵʪʘ ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʣʷʣʘ 50 ʛ/ʤ2. ɿʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ F.09-304 (380 ʛ/ʤ2) ʠ F.09-294 (385 ʛ/ʤ2). ʆʪʣʠʯʘʶʱʠʝʩʷ ʩʚʦʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʩʦʨʪʦʦʙʨʘʟʮʳ ʥʫʪʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ (ʈʠʩʫʥʦʢ). 

ɹʳʣʘ ʠʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤoʨʬoʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʮʝ ʠʶʥʷ ʠ ʥʘʯʘʣʝ ʠʶʣʷ 2019 ʛʦʜʘ, ʢʦʛʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʪʘʣʦ 

ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. ʉʦʨʪʦʦʙʨʘʟʮʳ ʥʫʪʘ F.07-100 (57 ʩʤ),  F.09-194 (56 ʩʤ),  F.05-36 

(54 ʩʤ), F.08-103 (55 ʩʤ), F.07-246 (56 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CICTN, F.07-292 (57 ʩʤ) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-DT, F.09-294 (62 ʩʤ), F.09-2 (60 ʩʤ), F.03-53 (60 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʛʨʫʧʧʳ ʚʳʩʦʢʦʨʦʩʣʳʭ ʩʦʨʪʦʚ, ʘ ʩʦʨʪʦʦʙʨʘʟʝʮ F.07-31 (40,0 ʩʤ) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-LS ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʛʨʫʧʧʳ ʥʠʟʢʦʦʨʦʩʣʳʭ. ʇʦ ʯʠʩʣʫ ʙʦʙʦʚ ʥʘ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ (142 ʝʜʠʥʠʮʳ) ʠ ʤʘʩʩʝ ʟʝʨʥʘ (46,7 ʛ) ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʘʣʩʷ ʩʦʨʪʦʦʙʨʘʟʝʮ F.07-292 ʠʟ 
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ʧʠʪʦʤʥʠʢʘ CIEN-DT, ʘ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦ ʧʝʨʚʦʛʦ ʙʦʙʘ ð ʩʦʨʪʦʦʙʨʘʟʮʳ 

F.07-292 (26 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-DT ʠ F.09-294 (26 ʩʤ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN. ɺ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 28,0ï40,8 ʛ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ F.09-294 (40,8 ʛ) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIABN, ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ F.09-137 (28,0 ʛ) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CIEN-W (ʈʠʩʫʥʦʢ). ɺ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ, ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

207ï210 ʜʥʝʡ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʩʨʘʚʥʝʥʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʝʨʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʟʝʨʥʝ, ʚʳʭʦʜ ʙʝʣʢʘ ʠ ʞʠʨʘ ʩ ʛʝʢʪʘʨʘ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʆʊʆɹʈɸʅʅʓʍ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʅʋʊɸ 

 

ɺ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʙʦʛʘʨʳ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚʘʨʴʠʨʦʚʘʣʦʩʴ 

ʚ ʧʨʝʜʝʣʘʭ 22,6ï27,0%, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ð 6,38ï7,93%, ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʛʘ ð 7,38ï10,4 ʮ/ʛʘ, 

ʚʳʭʦʜ ʞʠʨʘ ð 2,14ï2,73 ʮ/ʛʘ. ʇʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚʳʜʝʣʷʣʠʩʴ 

ʩʦʨʪʦʦʙʨʘʟʮʳ F.09-304 (26,0%) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W, F.09-292ʪ (26,9%) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-

DT, F.09-294 (27,0%) ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ð F.07-100 (7,65%) ʠʟ 

ʧʠʪʦʤʥʠʢʘ CICTN, F.07-280 (7,78%), ILC 487 (7,90%) ʠ F.09-219 (7,93%) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-

LS, F.09-292 (7,77%) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-DT. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʛʘ ʦʪʤʝʯʝʥ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ F.09-304, F.07-292, F.09-294, ʘ ʚʳʭʦʜ ʞʠʨʘ ʩ ʛʘ ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ILC 487, 

F.09-219, F.09-294, ʩʦʩʪʘʚʣʷʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9,88ï10,39 ʮ/ʛʘ ʠ 2,68ï2,74 ʮ/ʛʘ (ʊʘʙʣʠʮʘ). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʫ ʨʘʟʥʳʭ 

ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ ʠʟ ʧʠʪʦʤʥʠʢʦʚ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʠʥʪʝʨʚʘʣʝ 20,1ï23,1ÁC, ʜʥʝʤ ï ʚ ʠʥʪʝʨʚʘʣʝ 21,7ï23,7ÁC. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʩʥʠʞʘʣʘʩʴ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʠʥʪʝʨʚʘʣʝ 8,1ï10,7ÁC. ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʪʨʝʥʥʠʤʠ ʯʘʩʘʤʠ ʩʦʩʪʘʚʣʷʣʘ 0,5ï0,9ÁC. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ F.97.706, ILC 487, F.07-100, F.07-292, F.09-210 ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʩʫʭʠ ʣʫʯʰʝ ʨʝʛʫʣʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ. 

 

 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ɺʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, % 

ɺʳʭʦʜ ʙʝʣʢʘ ʩ 

ʛʝʢʪʘʨʘ, ʮ/ʛʘ 

ɺʳʭʦʜ ʞʠʨʘ ʩ 

ʛʝʢʪʘʨʘ, ʮ/ʛʘ 

CICTN 

F.07-100 10,9 7,65 23,7 7,935  2,563 

F.07 ï 246 10,0 6,65 25,3 8,096 2,128 

CIEN-W 

F.09-304 10,4 6,38 26,0 9,880  2,424 

F.09-137 9,5 8,00 24,0 7,680 2,560 

CIEN-LS 

ILC 487 10,1 7,90 24,2 8,228  2,686 

F.09-219 9,5 7,93 22,6 7,797  2,736 

CIEN-DT 

F.07-292 10,3 7,77 26,9 9,012  2,601 

CIABN 

F.09 ï 2 10,5 7,56 26,6 8,577 2,608 

ʉʫʣʪʘʥ (ʩʪʘʥʜ.) 9,8 7,40 24,4 5,368 2,421 
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ɺʳʚʦʜʳ 

1. ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʠʪʦʤʥʠʢʦʚ, ʩʦʩʪʘʚʣʷʣʠ 265-385 ʛ/ʤ2. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʵʪʠʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʙʳʣʠ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʠ ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 

50 ʛ/ʤ2. ɿʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ F.09-

304 (380 ʛ/ʤ2) ʠ F.09-294 (385 ʛ/ʤ2). ʉʦʨʪʦʦʙʨʘʟʮʳ ʥʫʪʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʯʚʝʥʥʫʶ ʚʣʘʛʫ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ 

ʙʦʛʘʨʳ. ʕʪʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʥʫʪʘ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ 

ʚʢʣʶʯʝʥʳ ʚ ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

2. ɺʳʭʦʜ ʙʝʣʢʘ ʩ ʛʝʢʪʘʨʘ ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 7,38ï10,4 ʮ/ʛʘ, ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩ ʦʙʱʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ 

207 ʜʥʝʡ: F.09-304 (9,88 ʮ/ʛʘ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-W, F.07-292 (9,01 ʮ/ʛʘ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIEN-

DT ʠ  F.09-294 (10,4 ʮ/ʛʘ) ʠʟ ʧʠʪʦʤʥʠʢʘ CIABN. 

3. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʫ 

ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʥʫʪʘ ʠʟ ʧʠʪʦʤʥʠʢʦʚ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʠʥʪʝʨʚʘʣʝ 20,1ï23,1ÁC, ʜʥʝʤ ð ʚ ʠʥʪʝʨʚʘʣʝ 21,7ï23,7ÁC. ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʩʥʠʞʘʣʘʩʴ ʠ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 8,1ï10,7ÁC. ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʪʨʝʥʥʠʤʠ ʯʘʩʘʤʠ ʩʦʩʪʘʚʣʷʣʘ 

0,5ï0,9ÁC. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ F.97.706, ILC 487, F.07-100, F.07-292, F.09-210 ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʣʫʯʰʝ ʨʝʛʫʣʠʨʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ.   
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EVALUATION OF NATURALIZED VARIETIES OF Vicia faba L.  

ACCORDING TO GRAIN QUALITY INDICATORS 

 

ÉJamieva S., Research Institute of Agriculture Ministry of Agriculture 

 of the Republic of Azerbaijan, Baku, Azerbaijan, zahid.mustafayev67@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Vicia 

faba L. ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪ. ʢ. ʵʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʝʤʷʥ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʙʦʙʦʚ ʢʦʥʩʢʠʭ. ʉʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʜ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ 

ʙʦʙʦʚ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʠʟ ʪʨʝʭ ʧʠʪʦʤʥʠʢʦʚ ʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʙʦʙʦʚ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʘ ʤʝʥʷʣʠʩʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʭʦʜʫ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʚʳʷʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʦʧʨʝʜʝʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʫʪʝʤ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ. 

 

Abstract. Conducting research on the qualitative characteristics of Vicia faba L. is of great 

importance, because. it is an agricultural crop that is widely used by man. An assessment was made 

on the basis of quality indicators of seeds of Vicia faba varieties. Breeding work was carried out on 

Vicia faba varieties naturalized from three nurseries of different directions. In the works carried out 

during the years of the study, it was found that in bean varieties, productivity indicators and quality 

characteristics of seeds varied in a wide range. According to the content of nutrients and yield per 

unit area, the maximum indicators were revealed, and a significant correlation was determined. In 

conclusion, it is concluded that using these dependencies it is possible to create high-yielding and 

high-quality variety samples by selection. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʙʳ ʢʦʥʩʢʠʝ, ʩʦʨʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ.  

 

Keywords: Vicia faba, varieties, crop yield. 

 

Vicia faba L. ð ʙʦʙʳ ʢʦʨʤʦʚʳʝ, ʢʦʥʩʢʠʝ ʙʦʙʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʦʥʩʢʠʭ ʙʦʙʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 

ʩʝʤʝʡʩʪʚʫ ʙʦʙʦʚʳʭ, ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʩʚʷʟʳʚʘʶʪ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʭʦʣʝʩʪʝʨʠʥʘ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ ʆʆʅ (FAO) ʩʯʠʪʘʝʪ ʠʭ ʩʘʤʳʤ ʮʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ ʧʦʩʣʝ 

ʥʫʪʘ ʠ ʯʝʯʝʚʠʮʳ (https://www.fao.org/faostat/en/#data/).  
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ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʠʭ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʷʭ [19]. ʇʦ ʩʦʜʝʨʞʘʥʠʶ 

ʙʝʣʢʘ ʚ ʟʝʨʥʘʭ Vicia faba L. ʦʮʝʥʠʚʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦ [18].  

ʂʦʥʩʢʠʡ ʙʦʙ ð ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʝ ʨʘʩʪʝʥʠʝ. ʅʦ ʚʳʩʘʞʠʚʘʪʴ ʝʛʦ ʞʝʣʘʪʝʣʴʥʝʝ ʚ ʤʝʩʪʘʭ ʩ 

ʤʷʛʢʠʤ ʢʣʠʤʘʪʦʤ [17]. ʂʦʥʩʢʠʝ ʙʦʙʳ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʘʤ [20]. ʆʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʢʦʥʩʢʠʝ ʙʦʙʳ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫʨʦʞʘʡʥʦʩʪʠ [15]. ɿʝʣʝʥʳʝ ʩʚʝʞʠʝ ʩʪʨʫʯʢʠ ʠʣʠ ʩʫʭʠʝ ʩʝʤʝʥʘ 

ʨʘʩʪʝʥʠʷ ʙʦʛʘʪʳ ʨʘʟʣʠʯʥʳʤʠ ʮʝʥʥʳʤʠ ʧʠʱʝʚʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɿʝʨʥʘ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʙʦʛʘʪʳ ʫʛʣʝʚʦʜʘʤʠ, ʙʝʣʢʘʤʠ, 

ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʘʤʠ. ʇʠʱʝʚʳʝ 

ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʙʝʣʢʘʤʠ. ɺ ʩʦʩʪʘʚʝ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʣʠʟʠʥʘ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʚ ʟʝʨʥʦʚʳʭ ʨʘʩʪʝʥʠʷʭ [11]. ɹʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʟʘ ʩʯʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʟʦʪ ʚʦʟʜʫʭʘ [3ï6]. ʉ ɻ ʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʢʠʝ ʙʦʙʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʨʫʛʠʝ 

ʙʦʙʦʚʳʝ, ʫʯʘʩʪʚʫʶʪ ʚ  ʧʦʚʳʰʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [16]. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʯʚʝ ʘʟʦʪʘ ʟʘ ʩʯʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ 

ʠʟ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʩʥʠʞʘʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ [3, 6, 7, 12]. ʆʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʢʦʥʩʢʠʝ ʙʦʙʳ [2, 5, 7, 8] 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ [3, 14]. ɺ ʤʠʨʝ ʨʘʩʪʝʥʠʝ Vicia faba L. 

ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʝʰʝʚʦʛʦ ʙʝʣʢʘ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʧʠʱʝʡ ʯʝʣʦʚʝʢʘ ʠ ʢʦʨʤʦʤ 

ʩʢʦʪʘ [22]. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 28%, ʯʪʦ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʷʤ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʘ ʚ ʬʘʩʦʣʠ, ʤʷʩʝ ʠ ʨʳʙʝ [26, 27]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʩʪʝʥʠʝ V. faba ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʥʘ 

ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʝʱʝ ʜʦ ʥʘʰʝʡ ʵʨʳ [21], ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ 

[23], ʥʘʯʠʥʘʷ ʩ ʧʦʙʝʨʝʞʴʷ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʆʢʝʘʥʘ ʥʘ ʟʘʧʘʜʝ ʠ ʟʘʢʘʥʯʠʚʘʷ  ʧʨʝʜʛʦʨʴʷʤʠ 

ɻʠʤʘʣʘʝʚ ʥʘ ʚʦʩʪʦʢʝ [28].  

ʇʣʦʱʘʜʴ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 2511813 ʛʘ, ʯʪʦ ʨʘʚʥʦ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 4923154 ʪ/ʛ ʠ ʩʨʝʜʥʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʷ, 

ʨʘʚʥʦʡ 1960 ʢʛ/ʛʘ (https://goo.su/0iv103A). ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʦʥʩʢʠʭ 

ʙʦʙʦʚ, ʚʳʨʘʱʠʚʘʷ 36,7% ʦʪ ʦʙʱʝʡ ʤʠʨʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ɻʪʦʛʦ ʨʘʩʪʝʥʠʷ. ɺ ʂʠʪʘʝ ʵʪʦʡ ʢʫʣʴʪʫʨʝ 

ʦʪʚʝʜʝʥʦ 873 ʪʳʩ ʛʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (https://goo.su/YAkmg2h). ɺ ʊʫʨʮʠʠ ð 4,3 ʪʳʩ ʛʘ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ ʦʩʥʦʚʥʦʤ ð ʚ ʟʘʧʘʜʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘ ʧʦʙʝʨʝʞʴʝ ʄʨʘʤʦʨʥʦʛʦ ʠ 

ʕʛʝʡʩʢʦʛʦ ʤʦʨʝʡ (https://goo.su/RuqWWAy). ʇʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʪʘ ʢʫʣʴʪʫʨʘ ʧʦʩʣʝ 

ʬʘʩʦʣʠ, ʛʦʨʦʭʘ ʠ ʥʫʪʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 4 ʤʝʩʪʝ ʚ ʤʠʨʝ, ʘ ʚ ɽʚʨʦʧʝ ð ʥʘ 2 [29]. ʕʬʠʦʧʠʷ 

ʧʨʦʠʟʚʦʜʠʪ 20,1%, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ð 8,2%, ʘ ɸʚʩʪʨʘʣʠʷ ð 7,7% ʦʪ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(https://goo.su/0iv103A). ɼʦʣʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʩʪʘʚʣʷʝʪ 25ï37% [25]. ʀʤʝʥʥʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʚʳʨʘʱʠʚʘʶʪ ʵʪʫ ʢʫʣʴʪʫʨʫ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ [24]. ʂʦʥʩʢʠʝ ʙʦʙʳ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ 70 ʩʪʨʘʥʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 2,58 ʤʣʥ ʛʘ, ʩ 

ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʝʪʩʷ ʫʨʦʞʘʡ ʦʙʱʝʡ ʤʘʩʩʦʡ ʚ 5,43 ʤʣʥ ʪ (https://www.fao.org/faostat/en/#home). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʨʝʥ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʙʳʣ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʟʫʯʝʥ ʫʯʝʥʳʤʠ ʈʦʩʩʠʠ, 

ɽʛʠʧʪʘ, ʊʫʨʮʠʠ, ʀʩʧʘʥʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʦʥʩʢʠʝ 

ʙʦʙʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʤʘʣʦ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʪʙʦʨʘ ʩʦʨʪʦʚ 

ʜʣʷ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠʟʫʯʘʣʠʩʴ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ 

ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ɹr ʣʠ ʦʪʦʙʨʘʥʳ 

ʩʦʨʪʦʦʙʨʘʟʮʳ ʢʦʥʩʢʦʛʦ ʙʦʙʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʛʦʜʥʳʝ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʙʦʨʘ, ʫ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ 26ï30%, ʘ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 1000ï

1360 ʛ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2018ï2021 ʛʛ. ʥʘ ɸʧʰʝʨʦʥʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʦʣʠʚʘ. ʇʦʣʝʚʳʝ 

ʦʧʳʪʳ ʩʪʘʚʠʣʠʩʴ ʥʘ ʧʣʦʱʘʜʠ ʚ 1 ʤ2 ʩ ʪʨʝʤʷ ʧʦʚʪʦʨʘʤʠ ʚ ʚʠʜʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʙʣʦʢʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʚʟʷʪʳ 234 ʩʦʨʪʦʦʙʨʘʟʮʘ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʠʟ 

3 ʧʠʪʦʤʥʠʢʦʚ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ICARDA. 

ʉʶʜʘ ʚʭʦʜʷʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʠʪʦʤʥʠʢʠ çʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʢ ʘʩʢʦʭʠʪʦʟʫè 

(FBIABN), çʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʢ ʙʦʣʝʟʥʠ ʢʦʨʠʯʥʝʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠè (FBICSN) ʠ 

çʇʨʠʛʦʜʥʦʩʪʴ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʩʙʦʨʫè (FBIMHN). 

ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʣʣʝʢʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ URBI 

(1980), ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʢʫʣʴʪʫʨʥʳʭ ʩʦʨʪʦʚ Vicia faba SEB (1985), ʤʝʪʦʜʠʢʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (1989), çʄʝʪʦʜʦʣʦʛʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʝʩʢʨʠʧʪʦʨʦʚ ʦʮʝʥʢʠ ʜʣʷ ʢʦʥʩʢʠʭ ʙʦʙʦʚ (Vicia faba 

L.)è, ʧʨʠʥʷʪʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

(2011) [9, 10]. 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʤʝʪʦʜʘ ʂʝʣʜʘʣʘ 

[13]. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʙʝʣʢʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ NĬ6,25 [2]. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʤʝʪʦʜʫ ʉʦʢʩʣʝʪʘ [1]. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ð ʧʦʩʣʝ ʩʦʜʝʨʞʘʥʠʷ ʟʝʨʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 100ï105ÁC ʚ  ʪʝʯʝʥʠʝ 3ï4 ʯʘʩʦʚ [3]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ICARDA ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ 

ʢ ʧʝʨʚʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ 234 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʥʩʢʠʭ ʙʦʙʦʚ (ʊʘʙʣʠʮʘ 1). 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʙʳʣʠ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʷ ʩʦʨʪʦʦʙʨʘʟʮʘ VIFA2-93, ʚʟʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 23,7ï32,9%, ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʞʥʦʩʪʠ ð 9,20ï17,1%, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦʚ ð 1,05ï

7,04%, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ð 159ï526 ʛ/ʤ2, ʤʘʩʩʘ 100 ʟʝʨʝʥ ð 64-122 ʛ, ʚʳʭʦʜ ʙʝʣʢʘ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 39,3ï166,4 ʛ/ʤ2 ʠ ʚʳʭʦʜ ʞʠʨʦʚ ð 3,90ï27,0 ʛ/ʤ2. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʊʘʙʣʠʮʳ 1, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ.  

ɺ ʧʠʪʦʤʥʠʢʝ FBIABN ʚʦ ʚʟʷʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʩʦʨʪʦʦʙʨʘʟʮʝ VIFA 2-93 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʨʘʚʥʦ 27,1%, ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ FLIP16-029FB (32,9%), Rebeya 40 (31,7%) ʠ ASCOT (30,9%), ʘ ʤʠʥʠʤʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP17-010FB (25,4%). ʇʦʭʦʞʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʟʝʨʥʘʭ ʞʠʨʘ: ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ  FLIP17-045FB (6,90%) ʠ Rebeya 

40 (1,65%).  

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP17-045FB 

(13,9%). ɺʳʭʦʜ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 8,40ï23,1 ʛ/ʤ2, ʚʳʭʦʜ ʙʝʣʢʘ ð119,6ï166,4 ʛ/ʤ2, ʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ð 466ï526 ʛ/ʤ2.  

ʋ ʚʟʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʦʨʪʦʦʙʨʘʟʮʘ VIFA2-93 ʠʟ ʧʠʪʦʤʥʠʢʘ FBICSN 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʩʪʘʚʣʷʣʦ 27,0%. ɼʣʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʙʳʣʠ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ FLIP17-042FB (24,5%) ʠ FLIP17-043FB (25,8%), ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP16-201 (28,6%).  

ʋ ʩʦʨʪʦʦʙʨʘʟʮʘ VIFA2-93 ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʟʝʨʥʝ ʩʦʩʪʘʚʣʷʝʪ 3.49%, ʩʘʤʳʡ 

ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ FLIP16-201 (1,05%), Rebeya 40 (2,70%) ʠ 
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FLIP17-043FB (2,90%), ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ð  ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP17-032FB (7,04%).  

 

ʊʘʙʣʠʮʘ 1 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɿɽʈʅɸ ɺ ʉʆʈʊʆʆɹʈɸɿʎɸʍ  
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FBIABN 

11 ASCOT 500 104 12,0 30,9 154,5 1,80 9,0 

12 FLIP16-029FB 468 86 11,7 32,9 154,0 2,75 12,9 

26 FLIP17-035FB 503 78 13,7 30,0 151,0 2,55 12,8 

28 Rebeya 40 525 94 11,0 31,7 166,4 3,68 19,3 

30 FLIP16-199 493 93 11,5 29,8 146,9 4,65 22,9 

35 FLIP17-010FB 471 94 9,2 25,4 119,6 4,72 22,2 

42 FLIP17-059FB 493 82 11,8 25,5 125,7 3,65 18,0 

36 VIFA2-93  (st) 466 118 12,5 27,1 126,3 4,47 20,8 

FBICSN 

1 Rebeya 40 475 100 11,8 27,1 128,7 3,40 16,1 

8 FLIP16-201 375 86 11,8 28,6 107,3 1,05 3,9 

9 FLIP17-040FB 393 102 12,5 26,8 105,3 3,35 13,2 

12 FLIP17-032FB 384 83 11,8 27,6 105,9 7,04 27,0 

17 FLIP 16-215 364 90 11,5 26,8 97,5 4,67 17,0 

26 FLIP17-043FB 366 86 11,9 25,8 94,4 2,90 10,6 

27 FLIP17-033FB 354 94 12,0 27,5 97,4 3,10 10,9 

30 FLIP17-035FB 371 100 12,0 26,8 99,4 4,,32 16,0 

29 VIFA2-93 (st) 353 122 11,9 27,0 95,3 3,49 12,3 

FBIMHN 

1 Elizar 219 110 12,2 26,0 56,9 5,29 11,5 

2 FLIP 16-205 260 86 17,0 26,8 69,7 5,29 14,0 

3 FLIP16-210 254 74 12,2 25,6 65,0 3,55 9,0 

7 FLIP16-217 330 78 12,1 26,8 88,4 4,76 15,3 

8 FLIP16-214 275 100 12,0 27,6 75,9 4,64 12,8 

9 FLIP16-216 399 90 12,4 24,9 99,4 4,15 16,5 

10 FLIP16-012 297 64 12,0 25,4 75,4 6,21 18,4 

11 FLIP17-055FB 263 87 17,1 24,7 64,9 5,39 14,1 

13 FLIP16-013 185 80 12,4 23,7 43,8 4,56 8,4 

14 FLIP16-211 188 80 12,3 27,6 51,9 4,26 8,0 

20 FLIP16-206 286 82 12,3 25,8 73,8 4,67 13,4 

21 FLIP16-213 209 81 12,4 25,2 52,7 4,88 10,2 

23 FLIP17-057FB 159 102 12,3 24,7 39,3 4,67 7,4 

18 VIFA2-93 (st) 199 95 12,0 25,8 51,3 4,88 9,7 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʟʝʨʥʝ ʚ ʩʦʨʪʦʦʙʨʘʟʮʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʠʪʦʤʥʠʢ FBICSN, 

ʥʝ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚ ʩʪʘʥʜʘʨʪʝ 

ʩʦʩʪʘʚʣʷʣ 11,9%, ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʘʙʣʶʜʘʣʠ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP 16-215 
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(11,5%), ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ FLIP17-040FB (12,5%) ʠ Rebeya 40 

(12,3%), ʚʳʭʦʜ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 3,90ï27,0 ʛ/ʤ2, ʚʳʭʦʜ ʙʝʣʢʘ ð 94,4ï128,7 ʛ/ʤ2, ʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ð353ï475 ʛ/ʤ2. 

ʉʦʨʪʦʦʙʨʘʟʮʳ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʠʟ ʧʠʪʦʤʥʠʢʘ FBIMHN ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɿʜʝʩʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʚ ʟʝʨʥʝ ʫ ʚʟʷʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʩʦʨʪʘ VIFA-2-93 ʩʦʩʪʘʚʣʷʣʦ 25,8%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʥʠʤ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP16-013 (23,7%), ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP 16-214 (27,6%). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʟʝʨʥʝ ʫ ʩʦʨʪʘ FLIP16-210 

(3,55%) ð ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʫ ʩʦʨʪʘ FLIP17-055FB (5,39%) ð ʤʘʢʩʠʤʘʣʴʥʦʝ. ʇʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʚʣʘʞʥʦʩʪʠ ʩʘʤʦʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ Elizar (12,2%), ʘ ʩʘʤʦʝ 

ʚʳʩʦʢʦʝ ð ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ FLIP17-055 FB (17,1%). 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʥʩʢʦʛʦ ʙʦʙʘ ʠʟ ʧʠʪʦʤʥʠʢʘ 

FBIMHN ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ ʠʟ ʧʠʪʦʤʥʠʢʘ FBIABN ʙʳʣʠ ʥʠʞʝ. ɺ ʦʪʦʙʨʘʥʥʳʭ 

ʠʟ ʵʪʦʛʦ ʧʠʪʦʤʥʠʢʘ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʚʳʭʦʜ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 7,4ï18,4 ʛ/ʤ2, ʚʳʭʦʜ 

ʙʝʣʢʘ ð 39,3ï99,4 ʛ/ʤ2, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ð159ï399 ʛ/ʤ2. ʉʘʤʦʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʟʝʨʥʘ ʠʟ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʵʪʦʛʦ ʧʠʪʦʤʥʠʢʘ ʚʳʜʝʣʷʣʠʩʴ FLIP16-216 (399 ʛ/ʤ2) ʠ FLIP16-217 

(330 ʛ/ʤ2). ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ  ʚʳʭʦʜʘ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʫ ʦʪʤʝʯʝʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 99,4 ʠ 88,4 ʛ/ʤ2  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʟʝʨʥʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʦʙʘʟʮʦʚ ʢʦʥʩʢʦʛʦ ʙʦʙʘ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʚ ʟʝʨʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r= 0,992**), 

ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʙʝʣʢʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r= ī0,578*), ʤʝʞʜʫ 

ʚʳʭʦʜʦʤ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʟʝʨʥʝ (r= 0,904**), ʤʝʞʜʫ ʚʳʭʦʜʦʤ 

ʙʝʣʢʘ ʠ ʚʳʭʦʜʦʤ ʞʠʨʘ (r= 0,798**), ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʳʭʦʜʦʤ ʞʠʨʘ (r= 0,983**), ʤʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʳʭʦʜʦʤ ʙʝʣʢʘ (r= 0,962**) ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2  

ʂʆʈʈɽʃʗʎʀʗ ʄɽɾɼʋ ʂʆʃʀʏɽʉʊɺɽʅʅʓʄʀ ʀ ʂɸʏɽʉʊɺɽʅʅʓʄʀ ʇʆʂɸɿɸʊɽʃʗʄʀ  

ʋ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʂʆʅʉʂʀʍ ɹʆɹʆɺ  

 

 ʉɾ ɺ ʉɹ ɺɾ ɺɹ ʄʉɿ ʋ 

ʉɾ 1       

ɺ ī0,489 1      

ʉɹ ī0,393 0,408 1     

ɺɾ 0,992**  ī0,497 ī0,401 1    

ɺɹ ī0,578* 0,429 0,904**  0,798**  1   

ʄʉɿ 0,312 ī0,063 0,084 0,255 ī0,133 1  

ʋ ī0,496 0,142 0,042 0,983**  0,962**  ī0,526 1 
 

ʇʨʠʤʝʯʘʥʠʝ: ʉɾ ð ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, ɺ ð ʚʣʘʞʥʦʩʪʴ, ʉɹ ð ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ɺɾ ð ʚʳʭʦʜ ʞʠʨʘ,  

ɺɹ ð ʚʳʭʦʜ ʙʝʣʢʘ,  ʄʉɿ ð ʤʘʩʩʘ ʩʪʘ ʟʝʨʝʥ, ʋ ð ʫʨʦʞʘʡʥʦʩʪʴ; **  ð ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʦ ʦʪʣʠʯʥʘ 

ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,01, * ð ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʦ ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05. 

 

ɺʳʚʦʜʳ 

1. ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʥʩʢʦʛʦ ʙʦʙʘ ʚʘʨʴʠʨʦʚʘʣʠ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʋʨʦʞʘʡʥʦʩʪʴ ð 159ï526 ʛ/ʤ2, ʤʘʩʩʘ 100 ʟʝʨʝʥ ð 64ï110 ʛ, ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ð 23,7ï32,9%, ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð39,3ï166,4 ʛ/ʤ2, ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ð 1,05ï7,04%, ʚʳʭʦʜ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 3,9ï20,8 ʛ/ʤ2.  
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2. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠ ʚʳʭʦʜʘ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʠʪʦʤʥʠʢʘ 

çʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʢ ʘʩʢʦʭʠʪʦʟʫè (FBIABN). ɿʜʝʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ð 29,8ï32,9%, ʘ ʚʳʭʦʜ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ð 144ï166 ʛ/ʤ2. 

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ FILIP16-

029FB (32,9%), Rebeya 40 (30,8%), ASCOT (30,9%). 

3. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʟʝʨʥʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʠʪʦʤʥʠʢʘ çʇʨʠʛʦʜʥʦʩʪʴ ʢʦʥʩʢʠʭ ʙʦʙʦʚ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʩʙʦʨʫè 

(FBIMHN). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʟʝʨʥʝ (7,04%) ʠ ʚʳʭʦʜ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ (27 ʛ/ʤ2) ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʠʪʦʤʥʠʢʘ çʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʢʠʭ 

ʙʦʙʦʚ ʢ ʙʦʣʝʟʥʠ ʢʦʨʠʯʥʝʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠè (FBICSN) ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ FILIP17-032FB. 

4. ʄʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʚʳʭʦʜʦʤ ʞʠʨʘ (r=0,983**) ʠ ʚʳʭʦʜʦʤ ʙʝʣʢʘ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ (r=0,962**) ð ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚ ʩʝʣʝʢʮʠʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʢʦʥʩʢʠʭ ʙʦʙʦʚ. 
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EVALUATION OF WATER-STABILITY INDICATORS OF LIGHT GRAY BROWN 

(CHESTNUT) SOILS IN THE CONDITION OF MOUNTAIN SHIRVAN 

 

ÉAkhmedova A., Research Institute of Agriculture Ministry of Agriculture 

 of the Republic of Azerbaijan, Baku, Azerbaijan, asmarakhmadova@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ (ʪʨʘʜʠʮʠʦʥʥʳʡ, 

ʤʠʥʠʤʘʣʴʥʳʡ, ʥʫʣʝʚʦʡ), ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʢʫʣʴʪʫʨ (ʧhʝʥʠʮʘ, ʷʯʤʝʥʴ, ʯʝʨʥʳʡ ʧʘʨ) ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2014ï2017 ʛʦʜʘʭ 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) 

ʧʦʯʚʘʭ. ɺʦʜʦʩʪʦʡʢʦʩʪʴ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ çʩʣʘʙʘʷè ʠ çʩʨʝʜʥʷʷè, 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʩʦʛʣʘʩʥʦ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʛʨʘʜʘʮʠʷʤ, ʘ 

çʦʯʝʥʴ ʩʣʘʙʳʝè ʠ çʩʣʘʙʳʝè ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʚʦʜʦʩʪʦʡʢʠʭ 

ʘʛʨʝʛʘʪʦʚ. 

 

Abstract. In article, the influence of tillage methods (conventional, minimal, zero), 

predecessor (wheat, barley, fallow) and mineral fertilizer on the water-stability indicators of the soil 

of rain-fed condition Mountain Shirvan is explained. In 2014-2017 years, the results of the research 

conducted in the agrocenosis of cereal crops in light gray brown (chestnut) soils show that the 

water-stability indicators of the soil exhibit intra-vegetation dynamics depending on factors such as 

the predecessor, tillage methods, growth stages of cereal. Furthermore, these indicators vary in the 

plow and sub-plough layers. According to the research results, the water-stability of light mountain 

gray brown soils in the conditions of Mountain Shirvan can be evaluated as óweakô and ómoderateô 

based on the values of >0.25 mm water-stable aggregates and as óvery weakô and óweakô based on 

the values of the mean weight diameter of water-stable aggregates, using the provided 

classifications. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ. 

 

Keywords: water erosion, soil texture, soil structure. 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʢʦʨʝʥʠʝʤ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʤʝʥʴʰʠʪʴ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʟʘʱʠʪʠʪʴ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʠʣʠ ʩʦʭʨʘʥʠʪʴ ʟʝʤʣʶ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ ʠ ʠʟʤʝʨʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʉʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ 
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ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ ʧʦʜʨʦʙʥʳʭ ʟʥʘʥʠʡ ʦ ʧʦʯʚʘʭ. ʀʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦ-

ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ð ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʧʦʯʚʳ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ, ʚʦʜʥʦʡ ʵʨʦʟʠʠ [7].  

ʇʨʠ ʜʨʦʙʣʝʥʠʠ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʤʝʣʢʠʝ ʢʫʩʢʠ ʦʙʨʘʟʫʶʪʩʷ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, 

ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪʩʷ ʚʝʪʨʦʤ ʠʣʠ ʧʦʪʦʢʦʤ ʚʦʜʳ ʠ ʚʳʟʳʚʘʶʪ ʟʘʢʨʳʪʠʝ ʧʦʨ ʧʨʠ 

ʧʝʨʝʦʪʣʦʞʝʥʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʧʦʯʚʝ ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʱʠʥʳ [5, 6, 9, 10].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʣʘʙʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʥʬʠʣʴʪʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʚ ʧʦʯʚʝ ʠ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʨʦʟʠʠ ʧʦʯʚʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʧʦʯʚʳ, 

ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʛʣʠʥʠʩʪʦʩʪʴ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʙʦʥʘʪʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʨʝʣʴʝʬ ʧʦʯʚʳ ʠ ʜʨ. ʬʘʢʪʦʨʳ [7]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʚ 2014ï2017 ʛʦʜʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ ʚ ʙʦʛʘʨʥʳʭ 

ʫʩʣʦʚʠʷʭ  ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2014ï2017 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʦʮʝʥʦʟʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ɻʦʙʫʩʪʘʥʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ɻʦʨʥʦʛʦ ʐʠʨʚʘʥʘ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʫʯʘʩʪʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦʢʨʳʪʳ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤ (ʢʘʰʪʘʥʦʚʳʤ) 

ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʪʷʞʝʣʦ ʩʫʛʣʠʥʠʩʪʦʛʦ, ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 250ï400 ʤʤ. ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 734ï837 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (N40Á31,456ᾳ, E48Á53,488ᾳ; 

N40Á31,193ᾳ, E48Á53,738ᾳ). ʇʦ ʠʥʬʦʨʤʘʮʠʠ ɻʦʙʫʩʪʘʥʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, 

ʟʘ 2014ï2015 ʛʦʜʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʧʘʣʦ 263,9 ʤʤ ʦʩʘʜʢʦʚ, ʟʘ 2015ï2016 ʛʦʜʳ 

ð 391,9 ʤʤ, ʟʘ 2016ï2017 ʛʦʜʳ ð 542,9 ʤʤ, 2014ï2015 ʛʛ. ʙʳʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ (399 ʤʤ), ʘ 2016ï2017 ʛʛ. ð ʩʣʘʙʦʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. 

ɼʣʷ ʘʛʨʦʬʠʟʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʠʟ ʧʘʭʦʪʥʦʛʦ (10ï15 ʩʤ) ʠ 

ʧʦʜʧʘʭʦʪʥʦʛʦ (35ï40 ʩʤ) ʩʣʦʝʚ 3ï5 ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ, ʥʦʨʤʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ (ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ, 

ʯʝʨʥʳʡ ʧʘʨ, ʛʦʨʦʭ ʢʦʨʤʦʚʦʡ), ʚʟʷʪʳʝ ʧʨʠ ʘʛʨʦʮʝʥʦʟʝ ʟʝʨʥʦʚʳʭ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ (ʧʦʩʣʝ ʧʦʩʝʚʘ, ʢʫʱʝʥʠʷ, ʪʨʫʙʢʦʚʘʥʠʷ, ʢʦʣʦʰʝʥʠʷ ʠ ʬʘʟʳ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ).  

ɺ 2014ï2015 ʛʛ. ʚʘʨʠʘʥʪʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ (ʊ1(2)+ʊʩ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʷʯʤʝʥʴ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ; ʊ2+ʊ3+ʊ4-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʯʝʨʥʳʡ ʧʘʨ, ʊ1+ʊ3-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʷʯʤʝʥʴ, ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʠ ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ, 2015ï2016 ʛʛ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ð ʧʰʝʥʠʮʘ ʚʢʣʶʯʘʣʘ 3 ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ (ʪʨʘʜʠʮʠʦʥʥʳʡ, ʤʠʥʠʤʘʣʴʥʳʡ, 

ʥʫʣʝʚʦʡ) ʩ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ (ʥʠʪʨʦʘʤʤʦʬʦʩʢʘ NPK 18%) ʠ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʷ, ʚ 

2016ï2017 ʛʦʜʘʭ ʚʘʨʠʘʥʪʳ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʧʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʜʣʷ ʨʝʛʠʦʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʧʦʯʚʳ ʧʨʠʤʝʥʷʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ [1, 4] 

ʤʝʪʦʜʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ [2] ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 
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Minitab Release 14 [11], ʦʮʝʥʠʚʘʣʠ ʧʘʨʘʤʝʪʨʳ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 5%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʩʪʦʡʢʠʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʠ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʜʠʘʤʝʪʨ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ (X ) ʇʆʂɸɿɸʊɽʃɽʁ ɸɻʈɽɻɸʊʅʆɻʆ ʉʆʉʊɸɺɸ ʇʆʏɺʓ (2014ï2015) 
  
ʇʘʨʘʤʝʪʨ ɻʣʫʙʠʥʘ, 

ʩʤ 
X  

t1
 t2 t3 t4 t5 t6 

T1 (2)+Tc 

>0,25 ʤʤ, 

% 

10ï15 36,9Ñ1,1 29,6Ñ2,0 32,0Ñ1,1 34,6Ñ1,7 36,5Ñ1,8 57,0Ñ2,6 

35ï40 39,2Ñ1,3 32,7Ñ1,6 30,7Ñ2,1 33,0Ñ2,2 36,7Ñ1,3 49,8Ñ1,8 

ɼ, ʤʤ 10ï15 0,40Ñ0,01 0,31Ñ0,02 0,39Ñ0,01 0,42Ñ0,03 0,44Ñ0,03 0,67Ñ0,05 

35ï40 0,46Ñ0,02 0,36Ñ0,02 0,37Ñ0,02 0,43Ñ0,05 0,44Ñ0,02 0,53Ñ0,03 

T2+T3+T4 

>0,25 ʤʤ, 

% 

10ï15 33,1Ñ1,5 31,9Ñ3,1 27,1Ñ2,1 26,5Ñ1,1 33,0Ñ1,4 44,3Ñ2,1 

35ï40 38,7Ñ2,6 32,2Ñ2,7 36,4Ñ3,0 36,6Ñ2,4 39,7Ñ2,2 45,4Ñ3,0 

ɼ, ʤʤ 10ï15 0,31Ñ0,01 0,30Ñ0,03 0,29Ñ0,03 0,28Ñ0,01 0,32Ñ0,01 0,36Ñ0,02 

35ï40 0,38Ñ0,02 0,33Ñ0,02 0,37Ñ0,03 0,33Ñ0,02 0,37Ñ0,02 0,41Ñ0,04 

T1+T3 

>0,25 ʤʤ, 

% 

10ï15 32,9Ñ2,2 32,4Ñ2,1 36,4Ñ1,9 39,0Ñ1,8 37,6Ñ1,6 48,5Ñ1,5 

35ï40 41,9Ñ2,2 41,5Ñ2,8 40,1Ñ2,3 43,1Ñ1,7 47,2Ñ1,9 48,3Ñ1,8 

ɼ, ʤʤ 10ï15 0,30Ñ0,02 0,32Ñ0,02 0,32Ñ0,01 0,34Ñ0,02 0,33Ñ0,02 0,40Ñ0,02 

35ï40 0,41Ñ0,02 0,42Ñ0,03 0,37Ñ0,02 0,42Ñ0,02 0,44Ñ0,02 0,41Ñ0,02 
 

ʇʨʠʤʝʯʘʥʠʝ. t1 ð ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʝʚʘ (11.11.14 ʛ.), t2 ð ʢʫʱʝʥʠʝ (27.03.15 ʛ.), t3 ð ʪʨʫʙʢʦʚʘʥʠʝ 

(01.05.15 ʛ.), t4 ð ʢʦʣʦʰʝʥʠʝ (27.05.15 ʛ.), t5 ð ʬʘʟʘ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ (22.06.15 ʛ.), t6 ð ʯʝʨʝʟ 1,5 

ʤʝʩʷʮʘ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ (21.08.15 ʛ.), ʊ1 ð ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 5ï8 ʩʤ, ʊ2 ð ʚʩʧʘʰʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 25ï27 ʩʤ, ʊ3 ð ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 7ï10 ʩʤ, ʊ4 ð ʢʫʣʴʪʠʚʘʮʠʷ ʥʘ ʛʣʫʙʠʥʫ 7ï10 ʩʤ, ʊʩ ð 

ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 20ï22 ʩʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (RJ-ʢʨʠʪʝʨʠʡ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ. ʅʦʨʤʘʣʴʥʦʩʪʴ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2014ï2017 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ 

>0,25 ʤʤ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʘʛʨʝʛʘʪʦʚ (ɼ) (ʊʘʙʣʠʮ r1ï

3) ʠ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ (CV) ʢʦʣʝʙʣʝʪʩʷ: ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ >0,25 ʤʤ: 26,5ï57,0%, 

CV>0,25 ʤʤ: 7,6ï38,6%, ɼ: 0,26ï0,67 ʤʤ, CV ɼ: 6,0ï46,0%; ʘ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ >0,25 ʤʤ: 

30,0ï62,4%, CV>0,25 ʤʤ: 4,2ï29,7%, ɼ: 0,33ï0,59 ʤʤ, CV ɼ: 5,9ï36,5%. ɿʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʛʨʝʛʘʪʥʦʡ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩʣʘʙʘʷ ʠ ʫʤʝʨʝʥʥʘʷ.  

ɺ 2014ï2015 ʛʦʜʘʭ ʜʠʥʘʤʠʢʘ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ 

ʩʣʦʷʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 1. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦʜʦʫʩʪʦʡʯʠʚʳʝ ʘʛʨʝʛʘʪʳ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʦʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʧʨʠ ʵʪʦʤ ʠʭ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʭʦʜʥʳ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʧʦʯʚʳ 
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ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʚʝʛʝʪʘʮʠʠ, ʘ ʟʘʪʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ, ʘ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ (57,0%) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʧʨʠ T1(2)+Tc. ʂʦʣʠʯʝʩʪʚʦ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʬʘʟʝ ʪʨʫʙʢʦʚʘʥʠʷ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʘʞʝ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ.  

 

 
 

 

 
 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ ʧʦʯʚʝ ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʜʠʘʤʝʪʨʘ (2014ï2015 ʛʛ.) 

 

ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʊ1+ʊ3 ʦʪʣʠʯʘʣʩʷ ʦʪ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʥʘʣʠʯʠʝʤ ʘʛʨʝʛʘʪʦʚ >0,25 

ʤʤ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʘʭʦʪʥʦʛʦ ʠ 

ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʝʚ ʩʣʘʙʘʷ ʚ T1(2)+Tʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʘʷ ʚ T2+T3+T4 ʠ T1+T3. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʪʦʡ ʞʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠʟ ʬʘʟʳ ʪʨʫʙʢʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. ɺ ʮʝʣʦʤ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʧʦʜʧʘʭʦʪʥʳʡ ʩʣʦʡ 
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ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʝʤ ʧʘʭʦʪʥʳʡ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ ʠ 

ʛʣʠʥʳ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2015ï2016 ʛʛ. ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʥʘ ʦʙʝʠʭ ʛʣʫʙʠʥʘʭ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2  

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ ʇʆʂɸɿɸʊɽʃɽʁ ɸɻʈɽɻɸʊʅʆɻʆ ʉʆʉʊɸɺɸ ʇʆʏɺʓ (2015ï2016) 
 

ɺʘʨʠʘʥʪ 

ʫʜʦʙʨʝʥʠʷ 

ʇʘʨʘʤʝʪʨ  ɻʣʫʙʠʥʘ, ʩʤ X  

t1 t2 t3 t4 

Tc 

F0 >0,25 ʤʤ 10ï15 48,0Ñ2,6 48,1Ñ1,6 45,6Ñ2,5 49,4Ñ2,7* 

35ï40 55,9Ñ1,1 48,6Ñ2,6 51,2Ñ2,6 52,0Ñ2,1 

F3 10ï15 46,7Ñ4,1 50,4Ñ2,5 44,8Ñ4,3 43,1Ñ4,0 

35ï40 49,9Ñ2,5 46,8Ñ2,3 44,8Ñ4,8 45,8Ñ4,3 

F0 ɼ 10ï15 0,36Ñ0,03 0,39Ñ0,02 0,39Ñ0,03 0,44Ñ0,04 

35ï40 0,46Ñ0,02 0,39Ñ0,02 0,51Ñ0,04 0,48Ñ0,04 

F3 10ï15 0,36Ñ0,04 0,40Ñ0,03 0,41Ñ0,05 0,37Ñ0,05 

35ï40 0,41Ñ0,02 0,43Ñ0,02 0,46Ñ0,06 0,46Ñ0,07 

Tm 

F0 >0,25 ʤʤ 10ï15 37,5Ñ1,6* 40,5Ñ2,0 31,4Ñ1,1 41,7Ñ2,4 

35ï40 46,3Ñ3,3 48,0Ñ1,5 36,2Ñ3,2 40,8Ñ3,5 

F3 10ï15 35,0Ñ2,3 33,8Ñ1,9 27,6Ñ1,3 35,6Ñ1,3 

35ï40 48,4Ñ1,9 41,3Ñ5,4 36,3Ñ2,2 34,8Ñ2,4 

F0 ɼ 10ï15 0,29Ñ0,01 0,31Ñ0,02 0,27Ñ0,01 0,36Ñ0,02 

35ï40 0,43Ñ0,03 0,38Ñ0,01* 0,36Ñ0,03 0,40Ñ0,03 

F3 10ï15 0,26Ñ0,01 0,27Ñ0,01 0,26Ñ0,01 0,28Ñ0,02 

35ï40 0,43Ñ0,01 0,38Ñ0,04 0,35Ñ0,02 0,34Ñ0,02 

T0 

F0 >0,25 ʤʤ  10ï15 42,2Ñ2,3 46,2Ñ3,3 32,8Ñ1,6 37,2Ñ1,7 

35ï40 53,8Ñ4,1 45,9Ñ1,5 50,9Ñ3,4 50,0Ñ3,1 

F3 10ï15 41,9Ñ3,0 38,7Ñ1,7 30,9Ñ1,6 41,3Ñ3,4 

35ï40 62,4Ñ2,4 35,9Ñ2,4 48,9Ñ1,9 41,4Ñ2,2 

F0 ɼ 10ï15 0,30Ñ0,01 0,36Ñ0,02 0,27Ñ0,01 0,31Ñ0,01 

35ï40 0,50Ñ0,05 0,40Ñ0,01 0,52Ñ0,06 0,54Ñ0,05 

F3 10ï15 0,30Ñ0,02 0,32Ñ0,02 0,28Ñ0,02 0,38Ñ0,04 

35ï40 0,59Ñ0,04 0,34Ñ0,02 0,49Ñ0,04 0,42Ñ0,02 
 

ʇʨʠʤʝʯʘʥʠʝ. t1 ð ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʝʚʘ (24.11.15 ʛ.), t2 ð ʢʫʱʝʥʠʝ (24.03.16 ʛ.), t3 ð ʪʨʫʙʢʦʚʘʥʠʷ 

(20.05.16 ʛ.), t4 ð ʬʘʟʘ ʧʦʣʥʦʛʦ ʩʧʝʣʦʩʪʠ (14.07.16 ʛ.), T0 ð ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ, Tm ð ʤʠʥʠʤʘʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 10ï12 ʩʤ), Tc ð ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʚʩʧʘʰʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 20ï22 ʩʤ), F0 ð N0P0K0 (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), F3 ð N120P60K60, * ð ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʪʚʝʨʛʘʝʪʩʷ  

 

ʂʘʢ ʚʠʜʥʦ, ʪʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚ ʧʨʠ ʥʫʣʝʚʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘʙʣʶʜʘʶʪʩʷ, ʢʘʢ ʧʨʠ 

ʥʝʫʜʦʙʨʝʥʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʙʦʪʢʠ.  

ɺ ʮʝʣʦʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʜʨʫʛʠʭ 
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ʚʘʨʠʘʥʪʦʚ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ 

(ʧʦʩʣʝ ʧʦʩʝʚʘ ʠ ʢʨʦʤʝ ʧʦʜʧʘʭʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʚ ʬʘʟʝ 

ʢʦʣʦʰʝʥʠʝ). ʊʘʢ, ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ. 

 

  

  
 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ  (2015ï2016 ʛʛ.) 

 

ɺ ʮʝʣʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ ʧʨʠ ʫʜʦʙʨʝʥʥʦʤ 

ʚʘʨʠʘʥʪʝ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ð 

ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪ. ʜ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩʦʤ. ɹʝʟʫʩʣʦʚʥʦ, ʚʘʞʥʦ 

ð ʩ ʢʘʢʦʡ ʬʘʟʦʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʢʦʥʢʨʝʪʥʳʝ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʟʘʧʘʩ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʠ ʜʨ. ʬʘʢʪʦʨʳ. ʉʠʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʪʤʝʯʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ [8].  

ʆʙʳʯʥʦ ʥʘ ʬʦʥʝ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʪʦʛʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʩʪʝʧʝʥʴ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʜʨ. ʅʝʪ ʝʜʠʥʦʦʙʨʘʟʠʷ ʚʦ ʚʣʠʷʥʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʚʣʠʷʥʠʝ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ çʩʠʣʴʥʦʝè ʠ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʧʦʜʧʘʭʦʪʥʳʡ ʩʣʦʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʝʤ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ ʚʦʜʦʩʪʦʡʢʦʩʪʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ >0,25 ʤʤ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʚ 2016ï2017 ʛʛ. ʘʥʘʣʦʛʠʯʥʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʯʝʨʥʦʡ ʧʘʨ ʠ 

ʧʰʝʥʠʮʝʡ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʊʘʙʣʠʮʘ 3) ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ (>0,25 ʤʤ: 30,0ï44,2%) ʚʦ ʚʩʝʭ ʪʨʝʭ 
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ʘʛʨʦʮʝʥʦʟʘʭ ʚʘʨʴʠʨʫʶʪ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (>0,25 ʤʤ: 30,2ï

37,6%). ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʙʳʣʘ ʨʘʟʥʦʡ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ 

ʩʣʦʷʭ ʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʰʝʥʠʮʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʬʘʟʝ ʪʨʫʙʢʦʚʘʥʠʷ (t1 ð 37,5% ʠ 44,2%), ʘ 

ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʥʠʞʘʣʠʩʴ (t3 ð 33,9%) ʠ 34,4%).  

 

ʊʘʙʣʠʮʘ 3 

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ ʇʆʂɸɿɸʊɽʃɽʁ ɸɻʈɽɻɸʊʅʆɻʆ ʉʆʉʊɸɺɸ ʇʆʏɺʓ (2016ï2017) 
 

ʇʘʨʘʤʝʪʨ ɻʣʫʙʠʥʘ, ʩʤ t1 t2 t3 

B 

>0,25 ʤʤ, %  10ï15 37,5Ñ2,2 30,2Ñ0,9 33,9Ñ1,7 

35ï40 44,2Ñ2,5 33,0Ñ1,9 34,4Ñ2,6 

ɼ, ʤʤ 10ï15 0,33Ñ0,02 0,31Ñ0,01 0,34Ñ0,01 

35ï40 0,49Ñ0,04 0,36Ñ0,03 0,39Ñ0,04 

H 

>0,25 ʤʤ, % 10ï15 34,4Ñ1,8 33,5Ñ1,8 34,5Ñ2,6 

35ï40 43,4Ñ2,8 43,3Ñ1,9 42,3Ñ1,9 

ɼ, ʤʤ 10ï15 0,29Ñ0,02 0,30Ñ0,02 0,35Ñ0,04 

35ï40 0,42Ñ0,03 0,40Ñ0,03 0,44Ñ0,03 

N 

>0,25 ʤʤ, %  10ï15 31,6Ñ1,6 37,6Ñ2,1 31,1Ñ1,5 

35ï40 39,2Ñ1,5 36,9Ñ2,8 30,0Ñ3,4 

ɼ, ʤʤ 10ï15 0,29Ñ0,02* 0,35Ñ0,02 0,35Ñ0,02 

35ï40 0,36Ñ0,2 0,39Ñ0,04 0,35Ñ0,05 
 

ʇʨʠʤʝʯʘʥʠʝ. t1 ð ʪʨʝʙʦʚʘʥʠʝ (13.04.17 ʛ.), t2 ð ʤʦʣʦʯʥʘʷ ʩʧʝʣʦʩʪʴ (07.06.17 ʛ.), t3 ð 

ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ (15.07.17 ʛ.); ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ: B ð ʧʰʝʥʠʮʘ, H ð ʯʝʨʥʳʡ ʧʘʨ, N ð ʛʦʨʦʭ 

ʢʦʨʤʦʚʦʡ 

 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʛʦʨʦʭʘ ʦʪʤʝʯʝʥʳ ʚ ʬʘʟʝ 

ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʧʰʝʥʠʮʳ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (37,6%), ʚ ʬʘʟʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ 

(39,2%), ʘ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʦʪʤʝʯʝʥʳ ʚ ʧʘʭʦʪʥʦʤ (31,1%) ʠ ʧʦʜʧʘʭʦʪʥʦʤ 

ʩʣʦʷʭ (30,0%) ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʚʦʜʦʩʪʦʡʢʠʝ ʘʛʨʝʛʘʪʳ 

ʫ ʚʘʨʠʘʥʪʘ ʯʝʨʥʳʡ ʧʘʨ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʠʟʤʝʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ, 

ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ, ʠ ʦʩʪʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ.  

ɺʦ ʚʩʝʭ ʪʨʝʭ ʘʛʨʦʮʝʥʦʟʘʭ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ. ɺ ʮʝʣʦʤ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʟʘ ʚʩʝ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ çʩʣʘʙʫʶè (20ï40%), çʩʨʝʜʥʶʶè (40ï60%) 

ʚʦʜʦʫʩʪʦʡʯʠʚʫʶ ʧʦ ʠʤʝʶʱʠʤʩʷ ʛʨʘʜʘʮʠʷʤ [3]. 

 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʜʠʘʤʝʪʨ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2014ï2015 ʛʛ. ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ (ɼ, ʉɺɼ) ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ 

ʧʦʯʚʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ (ʊʘʙʣʠʮʘ 1): ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ð ɼ: 0,28ï0,67 ʤʤ, ʚ 

ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ð ɼ: 0,33ï0,53 ʤʤ. ɺ ʮʝʣʦʤ ʟʥʘʯʝʥʠʷ ʉɺɼ ʠʟʤʝʥʷʣʠʩʴ ʚ ʙʦʣʝʝ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʘʭʦʪʥʳʡ ʩʣʦʡ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʟʤʝʥʝʥʠʷʤ. ɼʠʥʘʤʠʢʘ ʉɺɼ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʦʪʨʘʞʝʥʘ ʥʘ 
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ʈʠʩʫʥʢʝ 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʉɺɼ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ. ɺ ʚʘʨʠʘʥʪʝ ʊ1(2)+ʊʩ ʥʘ ʦʙʝʠʭ ʛʣʫʙʠʥʘʭ ʟʥʘʯʝʥʠʷ ʉɺɼ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʦʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʠ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ, ʘ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ 

ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʩʣʝ ʫʙʦʨʢʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ (t6 ð 0,67 ʤʤ). ɺʘʨʠʘʥʪʳ ʊ2+ʊ3+ʊ4 ʠ ʊ1+ʊ3 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʟʥʘʯʝʥʠʷʤʠ ʉɺɼ ʚʦʟʨʘʩʪʘʣʠ ʦʪ ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʠ ʜʦʩʪʠʛʘʣʠ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ (t6 ð

0,41 ʤʤ ð ʊʘʙʣʠʮʘ 1). ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʚʣʠʷʝʪ ʥʘ 

ʟʥʘʯʝʥʠʝ ʉɺɼ, ʯʪʦ ʉɺɼ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʠ ʯʪʦ 

ʥʘʜʟʝʤʥʳʡ ʩʣʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʯʝʤ ʧʘʭʦʪʥʳʡ. 

ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2015ï2016 ʛʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ð ɼ: 

0,26ï0,43 ʤʤ, ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ɼ: 0,32ï0,59 ʤʤ. ɼʠʥʘʤʠʢʘ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 2. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʉɺɼ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʘʥʘʣʦʛʠʯʥʘ ʧʨʠ ʥʫʣʝʚʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘʙʣʶʜʘʶʪʩʷ 

ʢʘʢ ʧʨʠ ʥʝʫʜʦʙʨʝʥʥʦʤ, ʪʘʢ ʠ ʧʨʠ  ʚʘʨʠʘʥʪʘʭ ʩ ʫʜʦʙʨʝʥʠʝʤ  ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ. ɺ ʮʝʣʦʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʜʨʫʛʠʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʳʭ ʩʣʦʷʭ 

(ʢʨʦʤʝ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʚ ʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʩʣʝ ʧʦʩʝʚʘ ʠ ʚ 

ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ). ʊʘʢ, ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ. ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʚ 

ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʢʘʢ ʚ ʥʝʫʜʦʙʨʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʚʘʨʠʘʥʪʘʭ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ  ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʠʣʴʥʦ. ɼʠʥʘʤʠʢʘ ʉɺɼ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʘʥʘʣʦʛʠʯʥʘ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɿʜʝʩʴ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʉɺɼ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʢʠ. ɺ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʚʘʨʠʘʥʪʳ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʉɺɼ. 

ɿʥʘʯʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʠ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʚ 

ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʬʘʟʝ ʢʫʱʝʥʠʝ ʧʨʠ ʥʫʣʝʚʦʤ ʦʙʨʘʙʦʪʢʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠ ʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ 

ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʂʘʢ ʚʠʜʥʦ, ʉɺɼ ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ, ʘ ʧʦʩʢʦʣʴʢʫ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʚʳʰʝ ʉɺɼ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʚ 

ʧʦʯʚʝ (>2 ʤʤ), ʪʝʤ ʙʦʣʝʝ ʚʦʜʦʩʪʦʡʢʦʡ ʩʯʠʪʘʝʪʩʷ ʧʦʯʚʘ [12]. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʠʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ [8].  

ʆʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʥʘ ʬʦʥʝ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ 

ʜʨ. ʍʦʪʷ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-
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ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʜʥʦʨʦʜʥʳʤ, ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʨʤʳ 

ʫʜʦʙʨʝʥʠʷ ʥʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʚʦʜʦʩʪʦʡʢʠʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ çʩʠʣʴʥʘʷè. ɺ 2016ï2017 ʛʛ. ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʉɺɼ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ 

ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʩʨʝʜʥʷʷ ʟʥʘʯʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ð ɼ: 0,29ï0,35 ʤʤ, ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ð ɼ: 0,34ï

0,44 ʤʤ. ʉɺɼ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 

ʧʦʜʧʦʯʚʝʥʥʦʤ ʩʣʦʝ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ (ʈʠʩʫʥʦʢ 3).  

 

  
 

 
 

ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ (2016ï2017 ʛʛ.) 

 

ʄʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ. ʍʦʪʷ ʉɺɼ ʚ ʧʘʭʦʪʥʦʤ 

ʩʣʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʬʘʟʘʭ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ, ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʷ ʉɺɼ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤʠ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ (ɺ ð 0,34, ʅ ð 0,35, ʅ ð 0,35 ʤʤ). ɺ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʢʦʨʤʦʚʦʛʦ ʛʦʨʦʭʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʙʦʣʴʰʠʤ ʚʣʠʷʥʠʝʤ ʤʝʩʪʥʦʩʪʠ, ʧʦʯʚʝʥʥʦ-ʨʝʣʴʝʬʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʯʝʤ ʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ. ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (2014ï2017 ʛʛ.) ʧʦ 

ʬʘʢʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ ʉɺɼ ʚʦʜʦʩʪʦʡʢʠʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ çʦʯʝʥʴ ʩʣʘʙʫʶè (<0,40 ʤʤ) ʠ 

çʩʣʘʙʫʶè (0,40ï0,80 ʤʤ) ʧʦ ʠʤʝʶʱʠʤʩʷ ʛʨʘʜʘʮʠʷʤ [12]. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʥʘʰʝʡ ʦʮʝʥʢʦʡ ʘʛʨʝʛʘʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʯʚ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2014ï2017 ʛʛ. ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʘʛʨʝʛʘʪʦʚ 

>0,25 ʤʤ ʧʦʜ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʉɺɼ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʠʣʠ 26,5ï57,0% ʠ 0,26ï

0,67 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʘʭʦʪʥʳʭ ʧʦʯʚ ɻʦʨʥʦʛʦ 

ʐʠʨʚʘʥʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʣʝʙʣʶʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ 30,0ï62,4% ʠ 0,32ï0,59 

ʤʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʥʘ ʧʘʭʦʪʥʳʡ ʠ ʧʦʜʧʘʭʦʪʥʳʡ 

ʩʣʦʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʧʘʭʦʪʥʳʤ ʩʣʦʝʤ. ʇʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʦʥʠ ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ 
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ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʳ ʧʦʯʚʳ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʙʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ɺ ʮʝʣʦʤ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʧʦʯʚʳ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ 

çʩʣʘʙʳʝè ʠ çʩʨʝʜʥʠʝè ʧʦ ʚʦʜʦʫʩʪʦʡʯʠʚʳʤ ʘʛʨʝʛʘʪʘʤ >0,25 ʤʤ ʠ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʛʨʘʜʘʮʠʡ çʦʯʝʥʴ ʩʣʘʙʳʝè ʠ çʩʣʘʙʳʝè ʧʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʤ ʜʠʘʤʝʪʨʘʤ ʘʛʨʝʛʘʪʦʚ. ʈʝʟʢʠʭ 

ʨʘʟʣʠʯʠʡ ʚʦ ʚʣʠʷʥʠʠ ʨʘʟʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, 

ʦʪʤʝʯʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʪʝʥʠʷ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʦʙʨʘʙʦʪʢʠ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ, ʛʣʫʙʠʥʳ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ.  ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ ʠʤʝʶʪ 

ʚʥʫʪʨʠʚʝʛʝʪʘʮʠʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚ 

ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ. 
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FEEDING OF COWS FOR DIFFERENT PHYSIOLOGICAL GROUPS  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥ ʨʘʩʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʞʠʚʦʪʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʪʝʧʣʦʚʦʤʫ 

ʩʪʨʝʩʩʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʤʣʝʥʠʷ ʢʦʤʧʣʝʢʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʣʠʷʥʠʝ ʠʭ ʥʘ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʦʚ, ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʠ ʫʧʠʪʘʥʥʦʩʪʴ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ. ɺ 

ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ Flavo Vital, ʘ ʪʘʢʞʝ 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʩʫʭʘʷ ʢʣʝʚʝʨʥʘʷ ʪʨʘʚʘ, ʷʯʤʝʥʴ, ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, ʧʨʦʩʝʷʥʥʘʷ ʧʰʝʥʠʮʘ, 

ʩʦʝʚʳʡ ʰʨʦʪ, ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ ʠ ʰʝʣʫʭʘ. 

 

Abstract. The consumption of dry matter in animals adapted to heat stress as a result of 

feeding with a complex of bioactive compounds and their effect on metabolic processes was 

studied. The effect of feed additives on the milk productivity of cows, the quality of milk and 

the fatness of cows during the period of adaptation to heat stress was studied. The Flavo Vital 

complex of bioactive compounds was used as an additive, as well as corn silage, dry clover grass, 

barley, wheat bran, sifted wheat, soybean meal, corn grain and husk. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʢʦʨʦʚʳ, ʤʦʣʦʢʦ, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ.  

 

Keywords: animal husbandry, cows, milk, feed additives, bioactive compounds. 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʦʨʤʘʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʦʨʤʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʝʛʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʨʘʮʠʦʥ. ʅʘʧʨʠʤʝʨ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚʦ ʚʣʘʞʥʦʤ ʞʦʤʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ ʜʦ 10%, ʪʦʛʜʘ ʝʛʦ ʧʠʪʘʪʝʣʴʥʘʷ 

ʮʝʥʥʦʩʪʴ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʡ, ʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʣʘʞʥʦʤ ʚʠʜʝ ʦʥʘ 

ʙʫʜʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ [3, 4]. 

ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʢʦʨʦʚʳ ʧʳʪʘʶʪʩʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʢʦʨʤʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʲʝʤ ʨʫʙʮʘ ʞʠʚʦʪʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚ 

ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʳʨʴʷ [1]. 

ʂʦʨʤʘ ʩ ʥʠʟʢʦʡ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʜʥʦ ʚʳʚʦʜʷʪʩʷ ʠʟ ʨʫʙʮʘ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʣʦʜʘ ʚ ʫʪʨʦʙʝ 

ʤʘʪʝʨʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʚʩʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʫʙʝʮ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʙʲʝʤ ʨʫʙʮʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʄʦʣʦʯʥʘʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʡʥʳʭ ʢʦʨʦʚ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʤʝʞʜʫ 4ï8 ʥʝʜʝʣʷʤʠ ʧʦʩʣʝ ʦʪʝʣʘ, ʘ 

ʥʘʠʤʝʥʴʰʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ 10ï14 ʥʝʜʝʣʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʫʜʦʷ. ʇʦʪʦʤʫ ʯʪʦ 

ʢʦʨʦʚʳ ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʠ ʧʦʚʳʰʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʫʧʦʪʨʝʙʣʷʶʪ  ʢʦʨʤ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʅʘ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʡʥʳʤʠ ʢʦʨʦʚʘʤʠ ʚʣʠʷʝʪ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʝʜʝʣʘ ʦʪ 5 ... 22 Áʉ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 22 ... 24Áʉ ʠʟ-ʟʘ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ (ʪʝʧʣʦʚʦʡ ʚʣʘʞʥʦʩʪʥʳʡ ʠʥʜʝʢʩ 72) 

ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʦʚʘʤʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ [2, 5].  

ʏʘʩʪʦʝ ʢʦʨʤʣʝʥʠʝ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʨʤʘ ʧʝʨʝʜ ʞʠʚʦʪʥʳʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʣʠʷʶʪ ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʢʦʨʤʘ ʠ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʠ ʫʧʠʪʘʥʥʦʩʪʴ ʢʦʨʦʚ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ 

ʪʝʧʣʦʚʦʤʫ ʩʪʨʝʩʩʫ.  

ɾʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʬʦʨʤʠʨʦʚʘʣʠ ʢʦʨʦʚʘʤʠ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ 

ʧʦʨʦʜʳ (ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 12 ʛʦʣʦʚ) ʩ ʙʣʠʟʢʠʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ 

ʣʘʢʪʘʮʠʠ, ʚʦʟʨʘʩʪʫ, ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʨʦʜʝ, ʧʦʢʘʟʘʪʝʣʶ ʞʠʨʘ ʠ ʙʝʣʢʘ ʤʦʣʦʢʘ, 

ʞʠʚʦʡ ʤʘʩʩʝ, ʣʘʢʪʘʮʠʠ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤʠ ʞʠʚʦʪʥʳʤʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʂʆʈʄʆɺʆʁ ʈɸʎʀʆʅ ʇʆ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʄ ɻʈʋʇʇɸʄ 
 

ʇʦʢʘʟʘʪʝʣʠ ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ 

ʦʪʝʣʠʚʰʠʝʩʷ 

ʢʦʨʦʚʳ 

ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʦʨʦʚʳ 

ʨʘʥʥʠʡ 

ʩʫʭʦʩʪʦʡ 

ʂ ʆ ʂ ʆ ʂ ʆ 

ʂʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ (30% ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ) , ʢʛ 18,0 18,0 20,0 20,0 10,0 10,0 

ʊʨʘʚʘ ʣʶʮʝʨʥʳ (ʩʫʭʘʷ), ʢʛ 5,0 5,0 6,0 6,0 3,0 3,0 

ʉʦʣʦʤʘ (ʷʯʤʝʥʴ), ʢʛ 1,0 1,0 1,0 1,0 1,0 1,0 

ʗʯʤʝʥʴ, ʢʛ 2,2 2,2 2,6 2,6 1,0 1,0 

ʂʫʢʫʨʫʟʘ, ʢʛ 2,8 2,8 3,0 3,0 0,8 0,8 

ʀʟʤʝʣʴʯʝʥʥʘʷ ʧʰʝʥʠʮʘ, ʢʛ 0,4 0,4 0,6 0,6 0,7 0,7 

ʇʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, ʢʛ 1,0 1,0 1,0 1,0 1,0 1,0 

ʉʦʝʚʳʡ ʰʨʦʪ (42% ʍʈ), ʢʛ 1,6 1,6 2,2 2,2 0,8 0,8 

ʐʝʣʫʭʘ, ʢʛ 1,4 1,0 1,4 1,4 0,65 0,65 

ʂʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ (ʤʨʘʤʦʨʥʳʡ ʧʦʨʦʰʦʢ), ʛ 130 100 130 130 130 130 

ʉʦʣʴ, ʛ 60 60 60 60 60 60 

Flavo Vital (ʙʠʦʘʢʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ), ʛ ð 100 ð 165 ð 60 
 

ʇʨʠʤʝʯʘʥʠʝ: ʂ ð ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, ʆ ð ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

 

ɹʘʣʣʴʥʫʶ ʦʮʝʥʢʫ ʫʧʠʪʘʥʥʦʩʪʠ ʢʦʨʦʚ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. ʆʮʝʥʢʫ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 

10 ʜʥʝʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʝʥʠʷ, ʘ ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ (%), ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ (%) ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ (ʢʛ) ʠʟʫʯʘʣʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʜʦʝʥʠʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʜʥʝʡ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʝʥʠʷ ʠ ʩʨʝʜʥʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. 

ʈʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʣʠ ʥʘ ʦʩʥʦʚʝ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʭʦʟʷʡʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʢʦʨʤʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʠʤʝʶʱʠʭʩʷ ʚ 
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ʭʦʟʷʡʩʪʚʝ ʢʦʨʤʦʚ. ʆʮʝʥʢʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚ ʜʣʷ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʣʘʢʪʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʢʘ, ʦʩʥʦʚʘʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʚʘʨʠʚʘʝʤʦʛʦ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʦʨʤʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʥʝʜʦʩʪʘʪʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʜʦʣʝ ʢʦʨʤʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʢʦʨʤʦʚʦʡ ʨʘʮʠʦʥ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʉʆʉʊɸɺ ʂʆʈʄʆɺʆɻʆ ʈɸʎʀʆʅɸ  

ʇʆ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʄ ʀ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀʄ ɻʈʋʇʇɸʄ 
 

ʇʦʢʘʟʘʪʝʣʠ ʦʪʝʣʠʚʰʠʝʩʷ 

ʢʦʨʦʚʳ 

ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʦʨʦʚʳ 

ʨʘʥʥʠʡ ʩʫʭʦʩʪʦʡ 

ʂ ʆ ʂ ʆ ʂ ʆ 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʛ 19,95 19,95 22,85 22,85 11,81 11,81 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʢʦʨʤ, % 45 45 44 44 44 44 

ɻʨʫʙʳʡ ʢʦʨʤ, % 55 55 56 56 56 56 

ʉʳʨʘʷ ʮʝʣʣʶʣʦʟʘ, % 18,6 18,6 19,0 19,0 20,1 20,1 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, % 15,4 15,4 15,38 15,38 14,84 14,84 

ʉʳʨʦʡ ʞʠʨ, % 2,82 2,82 2,86 2,86 2,73 2,73 

ʈʘʩʪʚʦʨʠʤʳʡ ʩʘʭʘʨ, % 5,18 5,18 5,09 5,09 3,69 3,69 

ʂʨʘʭʤʘʣ, % 22,74 22,74 23,05 23,05 20,77 20,77 

ɾʝʣʝʟʦ, ʤʛ 3799,05 3799,05 6268,44 6268,44 2273,49 2273,49 

ʄʝʜʴ, ʤʛ 106,53 106,53 159,28 159,28 57,92 57,92 

ʎʠʥʢ, ʤʛ 715,50 715,50 876,12 876,12 531,67 531,67 

ʁʦʜ, ʤʛ 9,58 9,58 11,23 11,23 7,82 7,82 

ʂʦʙʘʣʴʪ, ʤʛ 1000,85 1000,85 1178,15 1178,15 869,50 869,50 

ʌʦʩʬʦʨ, ʛ 83,82 83,82 98,55 98,55 56,51 56,51 

ʂʘʣʴʮʠʡ, ʛ 160,93 160,93 182,11 182,11 127,51 127,51 

ʅʘʪʨʠʡ, ʛ 53,22 53,22 55,54 55,54 48,66 48,66 

ʄʘʛʥʠʡ, ʛ 58,63 58,63 59,37 59,37 37,52 37,52 

ʉʦʦʪʥʦʰʝʥʠʝ Ca : P  1,92:1 1,92:1 1,85:1 1,85:1 2,26:1 2,26:1 

ɹʝʪʘ-ʢʘʨʦʪʠʥ 256 256 301,2 301,2 146 146 

ɺʠʪʘʤʠʥ ɼ, ʪʳʩ BV 9,45 10,25 15,61 16,34 5,67 5,94 

ɺʠʪʘʤʠʥ E, ʤʛ 846,30 624,52 1251,17 1046,37 454,97 380,49 

ɺʠʪʘʤʠʥ B1 (3a821) (tiamin 

hidroxlorid), ʤʛ 

ð 15,460 ð 24,675 ð 8,97 

ɺʠʪʘʤʠʥ B2 (riboflavin), ʤʛ ð 7,05 ð 16,45 ð 5,98 

ɺʠʪʘʤʠʥ B6 (3a831) (ʧʠʨʠʜʦʢʩʠʥ 

ʛʠʜʨʦʭʣʦʨʠʜ), ʤʛ 

ð 5,204 ð 14,805 ð 5,38 

ɺʠʪʘʤʠʥ B9 (3a316) (ʬʦʣʝʚʘʷ 

ʢʠʩʣʦʪʘ), ʤʛ 

ð 3,1510 ð 4,4415 ð 1,61 

ɺʠʪʘʤʠʥ B12 (ʮʠʘʥʦʢʦʙʘʣʘʤʠʥ), ʤʢʛ ð 201,5 ð 296,1 ð 107,67 

ʅʠʘʮʠʥ (3a314), ʤʛ ð 128,465 ð 205,625 ð 74,77 

ʂʘʣʴʮʠʡ-d-ʧʘʥʪʦʪʝʥʘʪ (3a841), ʤʛ ð 35,8865 ð 55,1075 ð 20,04 
 

ʇʨʠʤʝʯʘʥʠʝ: ʂ ð ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, ʆ ð ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

 

ɺ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭ ʣʘʢʪʘʮʠʠ ʧʨʠʤʝʥʷʣʠ ʦʙʳʯʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʘ ʚ ʨʘʮʠʦʥʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ð 
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ʢʦʤʧʣʝʢʩ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ Flavo Vital, ʘ ʪʘʢʞʝ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʩʫʭʫʶ ʢʣʝʚʝʨʥʫʶ 

ʪʨʘʚʫ, ʷʯʤʝʥʴ, ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, ʧʨʦʩʝʷʥʥʫʶ ʧʰʝʥʠʮʫ, ʩʦʝʚʳʡ ʰʨʦʪ, ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ 

ʠ ʰʝʣʫʭʫ. ʅʝʜʦʩʪʘʪʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʮʠʦʥʝ ʚʦʩʧʦʣʥʷʣʩʷ ʟʘ ʩʯʝʪ ʩʤʝʩʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪʘ ʠ ʩʦʣʠ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 

100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. ʂʦʨʤ ʜʘʚʘʣʠ ʢʘʞʜʦʤʫ ʞʠʚʦʪʥʦʤʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʨʫʯʥʫʶ. ʋʩʚʦʝʥʠʝ 

ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷʣʠ, ʦʩʤʦʪʨʦʤ ʤʝʩʪ ʢʦʨʤʣʝʥʠʷ ʟʘ 1 ʯʘʩ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʢʦʨʤʣʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʟʘʜʘʥʥʦʛʦ ʢʦʨʤʘ ʠ ʥʝ ʩʲʝʜʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʦʩʪʘʪʢʦʚ. 

ʊʘʢ, ʙʝʣʢʠ ʨʘʩʱʝʧʣʷʶʪʩʷ ʜʦ ʘʤʠʥʦʢʠʩʣʦʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ ð ʧʝʧʩʠʥʘ, ʪʨʠʧʩʠʥʘ ʠ ʵʨʠʧʩʠʥʘ, ʠ ʚ ʚʠʜʝ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʥʝʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ (ʧʨʦʩʪʳʭ ʧʦʣʠʧʝʧʪʠʜʦʚ) ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ 

ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʙʝʣʢʘ, ʦʥʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʢʠʰʝʯʥʳʡ ʵʧʠʪʝʣʠʡ ʚ ʢʨʦʚʝʥʦʩʥʫʶ ʚʝʥʫ ʠ 

ʧʦʧʘʜʘʶʪ ʠʟ ʧʝʯʝʥʠ ʚ ʦʙʱʠʡ ʢʨʦʚʦʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʯʠʥʘʶʪ ʚʩʘʩʳʚʘʪʴʩʷ ʠʟ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʨʘʩʱʝʧʣʷʶʪʩʷ ʜʦ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʩʘʩʳʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʪʜʝʣʝ ʪʦʥʢʦʡ ʢʠʰʢʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʚʦʨʩʠʥʦʢ, ʢʦʪʦʨʳʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. 

ʈʘʩʪʚʦʨʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʚʩʘʩʳʚʘʶʪʩʷ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ ʠ ʧʦʩʪʫʧʘʶʪ ʧʦ ʢʨʦʚʝʥʦʩʥʦʡ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʵʪʠʭ ʚʦʨʩʠʥʦʢ. 

ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʫʩʚʘʠʚʘʝʤʳʝ ʦʨʛʘʥʠʟʤʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʦ ʝʩʪʴ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ, ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ, 

ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʚʠʜʝ ʟʘʧʘʩʦʚ ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ. ɸ 

ʥʝʧʝʨʝʚʘʨʝʥʥʘʷ ʯʘʩʪʴ ʢʦʨʤʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʢʘʣʘ ʚʤʝʩʪʝ ʩ ʦʩʪʘʪʢʘʤʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʩʦʢʦʚ, ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʝʨʠʘʣʦʤ ʠ ʤʝʪʦʜʠʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʥʘʤʠ ʧʨʦʜʦʣʞʘʝʪʩʷ. 
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THE FIRST EFFICIENT INSEMINATION OF HOLSTEIN-FRIESIAN COWS, 

EFFECT OF AGE AND BODY WEIGHT 

 

ÉNadjafova G., Azerbaijan State Agricultural University,  

Ganja, Azerbaijan, gulbeniznecefova76@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺʦʟʨʘʩʪ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʨʝʤʦʥʪʥʳʭ 

ʪʝʣʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ 

ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚʳʰʝ (r = 0,10ï0,23), ʯʝʤ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ 

(r = 0,04ï0,13). ʇʦʨʦʜʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ ʞʠʚʦʡ 

ʤʘʩʩʦʡ ʧʨʠ ʧʝʨʚʦʤ ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʦʣʛʦʣʝʪʠʝʤ. 

ʇʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩʚʦʡʩʪʚʝʥʥʳ ʞʠʚʦʪʥʳʤ Gilan Dairy 

Farms ʠ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʝʤʝʥʝʥʥʳʤ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ 14ï16 ʤʝʩ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʞʠʚʦʡ ʤʘʩʩʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, 

ʬʘʢʪʦʨ çʭʦʟʷʡʩʪʚʦè ʚ ʜʠʩʧʝʨʩʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʢʘʟʳʚʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ. 

 

Abstract. Age and live weight at the first fruitful insemination of replacement heifers is 

an important link in the breeding process. A study was made of the influence of several factors on 

the productive longevity of cows of the Holstein-Friesian breed. The relationship between lifelong 

milk yield and longevity with the age of the first fruitful insemination is higher (r = 0.10-0.23) than 

with the live weight at the first insemination (r = 0.04-0.13). The breed of animals does not affect 

the degree of relationship between age and body weight at the first fruitful insemination and their 

productive longevity. Increased indicators of productive longevity are characteristic of animals of 

Gilan Dairy Farms and ASA Animal Husbandry, inseminated at an earlier date of 14-16 months. 

with increased live weight. Analysis of the results obtained allows us to conclude that the factor 

ófarmingô in the dispersion complex had a slight effect on the indicators of productive longevity of 

cows. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ, ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʘ ̫ʧʦʨʦʜʘ, ʣʘʢʪʘʮʠʷ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ.  

 

Keywords: cows, Holstein-Friesian breed, lactation, animal husbandry. 

 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʪʘʜʘ ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʚʦʟʨʘʩʪ ʦʩʝʤʝʥʝʥʠʷ. ʃʫʯʰʠʝ ʦʩʦʙʠ ʨʦʞʜʘʶʪʩʷ ʦʪ ʭʦʨʦʰʦ 

ʫʧʠʪʘʥʥʳʭ ʠ ʚʦʚʨʝʤʷ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɾʠʚʦʪʥʳʝ ʩ ʢʨʝʧʢʠʤ 

ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʪʠʧʦʤ ʮʝʥʥʳ ʜʣʷ ʩʝʣʝʢʮʠʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʘʜʝʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʭ 
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ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ [1]. 

ɺ ʧʨʘʢʪʠʢʝ ʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʞʠʚʦʪʥʳʤ ʧʦʜʙʠʨʘʶʪ ʣʫʯʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʯʪʦ 

ʚʝʩʴʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʪʝʣʷʪ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʨʝʢʦʨʜʠʩʪʦʢ. ʉ ʫʯʝʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʪʙʦʨʝ ʨʘʟʥʳʭ ʧʣʝʤʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʞʠʚʦʪʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ ʙʫʜʝʪ ʥʝʦʜʠʥʘʢʦʚ. 

ɺ ʚʝʜʫʱʠʭ ʭʦʟʷʡʩʪʚʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʤ ʅʘʛʦʨʥʳʡ ʐʠʨʚʘʥ ʫʩʪʘʥʦʚʣʝʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ. ʆʧʨʝʜʝʣʝʥʦ 

ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʠ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʝʨʚʦʤ ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʜʦʣʛʦʣʝʪʠʷ ʠ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʤʦʣʦʢʘ ʜʣʷ ʭʦʟʷʡʩʪʚʦ. ɺʦʟʨʘʩʪ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ 

ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ [4]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʧʝʨʚʦʤ ʧʣʦʜʦʪʚʦʨʥʦʤ 

ʦʩʝʤʝʥʝʥʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʨʘʟʨʝʟʝ ʠʟʫʯʘʝʤʳʭ ʭʦʟʷʡʩʪʚ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʂʆʕʌʌʀʎʀɽʅʊ ʂʆʈʈɽʃʗʎʀʀ (r) ʄɽɾɼʋ ɺʆɿʈɸʉʊʆʄ ʀ ɾʀɺʆʁ ʄɸʉʉʆʁ  

ʇʈʀ ʇɽʈɺʆʄ ʇʃʆɼʆʊɺʆʈʅʓʄ ʆʉɽʄɽʅɽʅʀɽʄ  
 

ʇʦʢʘʟʘʪʝʣʠ ɸʉʂ 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʘ 

Gilan Dairy 

Farms 

ɺʦʟʨʘʩʪ 1-ʛʦ ʦʩʝʤʝʥʝʥʠʷ Ĭ ʜʦʣʛʦʣʝʪʠʝ ī0,22 ī0,15 

ɺʦʟʨʘʩʪ 1-ʛʦ ʦʩʝʤʝʥʝʥʠʷ Ĭ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ī0,23 ī0,12 

ɺʦʟʨʘʩʪ 1-ʛʦ ʦʩʝʤʝʥʝʥʠʷ Ĭ ʄɼɾ, % 0,07 ī0,09 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 1-ʤ ʦʩʝʤʝʥʝʥʠʠ Ĭ ʜʦʣʛʦʣʝʪʠʝ 0,05 0,04 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 1-ʤ ʦʩʝʤʝʥʝʥʠʠ Ĭ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ 0,06 0,08 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 1-ʤ ʦʩʝʤʝʥʝʥʠʠ Ĭ ʄɼɾ, % 0,04 0,02 

 

ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 1 ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ ʜʦʣʛʦʣʝʪʠʝʤ ʠ ʧʦʞʠʟʥʝʥʥʳʤ ʫʜʦʝʤ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʤʝʞʜʫ ʞʠʚʦʡ ʤʘʩʩʦʡ 

ʧʨʠ ʧʝʨʚʦʤ  ʦʩʝʤʝʥʝʥʠʠ ʜʦʣʛʦʣʝʪʠʝʤ ʠ ʧʦʞʠʟʥʝʥʥʳʤ ʫʜʦʝʤ. ʅʘʠʙʦʣʴʰʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ (r) ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʜʦʣʛʦʣʝʪʠʝʤ ʠ ʧʦʞʠʟʥʝʥʥʳʤ ʫʜʦʝʤ 

ʢʦʨʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʭʦʟʷʡʩʪʚʘ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ð ī0,22 ʠ ī0,23 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ Gilan Dairy Farms ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʳʣʘ ʨʘʚʥʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð ī0,15 ʠ ī0,12. ʇʨʠʯʝʤ, ʝʩʣʠ ʚ ɸʉʂ ɾʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʚ Gilan Dairy Farms 

ʩʚʷʟʴ ʵʪʘ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ ʤʘʩʩʦʚʦʡ 

ʜʦʣʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʟʘ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚʦ ʜʚʫʭ 

ʭʦʟʷʡʩʪʚʘʭ. 

ʉʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ 

ʜʦʣʛʦʣʝʪʠʝʤ ʢʦʨʦʚ ʚʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʘ ʩʣʘʙʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʣʭʦʟʘ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʛʜʝ ʧʦ ʜʦʣʛʦʣʝʪʠʶ ʠ ʧʦʞʠʟʥʝʥʥʦʤʫ ʫʜʦʶ ʩʚʷʟʴ ʙʳʣʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ð ī0,12 ʠ ī0,09 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ Gilan Dairy Farms, ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. ʊʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ ʩ 14 ʤʝʩʷʮʝʚ ʜʦ 27 ʠ ʩʪʘʨʰʝ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʩʥʠʟʠʣʩʷ ʥʘ 7841 ʢʛ ʤʦʣʦʢʘ, 
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ʜʦʣʛʦʣʝʪʠʝ ʥʘ 1,4 ʣʘʢʪʘʮʠʠ ð ʨʘʟʥʠʮʘ ʥʝʜʦʩʪʦʚʝʨʥʘ ʠʟ-ʟʘ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʚʳʙʦʨʢʠ.  

ʋʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ. ʊʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʝʨʚʦʤ 

ʦʩʝʤʝʥʝʥʠʠ ʢʦʨʦʚ Gilan Dairy Farms ʩ 321 ʢʛ ʜʦ 434 ʢʛ ʠ ʙʦʣʝʝ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 15813 ʢʛ ʤʦʣʦʢʘ, ʘ ʜʦʣʛʦʣʝʪʠʝ ʥʘ 1,2 ʣʘʢʪʘʮʠʠ ð ʨʘʟʥʠʮʘ ʥʝʜʦʩʪʦʚʝʨʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʥʥʠʝ ʩʨʦʢʠ ʦʩʝʤʝʥʝʥʠʷ 15 ʤʝʩʷʮʝʚ, ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʞʠʚʦʡ ʤʘʩʩʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ Gilan Dairy Farms. ʀʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ ʭʦʟʷʡʩʪʚʘ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʪ 

ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ ʞʠʚʦʡ ʤʘʩʩʳ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ ʧʦʨʦʜʳ ʢʦʨʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʢʦʨʦʚ ʩ 15 ʤʝʩʷʮʝʚ ʜʦ 21ï23 ʤʝʩʷʮʝʚ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. 

ʊʘʢ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʚ ʚʦʟʨʘʩʪʝ 21ï23 ʤʝʩʷʮʝʚ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʛʦ ʩʢʦʪʘ 

ʩʦʩʪʘʚʠʣ 26311 ʢʛ ʤʦʣʦʢʘ ʧʨʠ ʜʦʣʛʦʣʝʪʠʠ ð 3,8 ʣʘʢʪʘʮʠʠ. ʕʪʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘ 8222 ʢʛ 

ʤʦʣʦʢʘ (ʈ<0,01) ʠ 0,8 ʣʘʢʪʘʮʠʠ (ʈ<0,05), ʯʝʤ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʚ 14ï16 ʤʝʩʷʮʝʚ ʠ ʥʘ 13556 ʢʛ 

ʤʦʣʦʢʘ (ʈ<0,001) ʠ 1,2 ʣʘʢʪʘʮʠʠ (ʈ<0,05), ʯʝʤ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʚ 27 ʠ ʩʪʘʨʰʝ ʤʝʩʷʮʝʚ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʜʦ 365 ʢʛ ʫ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ 

ʧʦʨʦʜʳ ʢʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʥʘ 19691 ʢʛ 

ʤʦʣʦʢʘ (ʈ<0,001) ʠ ʜʦʣʛʦʣʝʪʠʷ ʥʘ 2,7 ʣʘʢʪʘʮʠʠ (ʈ<0,001). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ ʩ 365 

ʢʛ ʜʦ 426 ʢʛ ʠ ʙʦʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʥʘ 6511 ʢʛ ʤʦʣʦʢʘ (ʈ<0,05) ʠ 

ʜʦʣʛʦʣʝʪʠʷ ʥʘ 0,9 ʣʘʢʪʘʮʠʠ (ʈ<0,05). 

ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ 336ï365 ʢʛ. 

ʊʘʢ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 336ï365 ʢʛ ʧʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʩʦʩʪʘʚʠʣ 23811 ʢʛ ʤʦʣʦʢʘ ʠ ʜʦʣʛʦʣʝʪʠʝ 

4,2 ʣʘʢʪʘʮʠʠ, ʯʪʦ ʥʘ 13219 ʢʛ ʤʦʣʦʢʘ (ʈ<0,01) ʠ 2,1 ʣʘʢʪʘʮʠʠ (ʈ<0,05) ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʞʠʚʦʡ 

ʤʘʩʩʝ 276ï305 ʢʛ ʠ ʥʘ 4220 ʢʛ (ʈ<0,001) ʠ 0,9 ʣʘʢʪʘʮʠʠ (ʈ<0,001), ʯʝʤ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 

426 ʢʛ ʠ ʙʦʣʝʝ.  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ ʢʦʣʭʦʟʘ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʪʝʣʦʢ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʝʤʝʥʷʪʴ ʚ ʚʦʟʨʘʩʪʝ 21ï23 ʤʝʩʷʮʝʚ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 336ï365 ʢʛ. 

ɻʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʘʷ ʧʦʨʦʜʘ ʠʤʝʣʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ 

26364 ʢʛ ʤʦʣʦʢʘ ʠ ʜʦʣʛʦʣʝʪʠʷ 5,6 ʣʘʢʪʘʮʠʠ ʧʨʠ ʚʦʟʨʘʩʪʝ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 14ï16 ʤʝʩʷʮʝʚ, 

ʯʪʦ ʥʘ 12749 ʢʛ (ʈ<0,001) ʠ 2,1 (ʈ<0,001) ʣʘʢʪʘʮʠʠ ʙʦʣʴʰʝ ʯʝʤ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʚ 27 ʤʝʩʷʮʝʚ 

ʠ ʩʪʘʨʰʝ. ʊʘʢʞʝ ʠʤʝʣ ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʧʨʠ ʚʦʟʨʘʩʪʝ 

ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 14ï16 ʤʝʩʷʮʝʚ ð 23450 ʢʛ ʤʦʣʦʢʘ ʟʘ 4,6 ʣʘʢʪʘʮʠʠ. ɾʠʚʦʪʥʳʝ, 

ʦʩʝʤʝʥʝʥʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 27 ʤʝʩʷʮʝʚ ʠ ʩʪʘʨʰʝ ʫʩʪʫʧʘʣʠ ʠʤ ʥʘ 12786 ʢʛ ʤʦʣʦʢʘ (ʈ<0,001) ʠ 

1,6 ʣʘʢʪʘʮʠʠ (ʈ<0,05). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ 

ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʝʨʚʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʫ ʩʢʦʪʘ ʜʦ 382ï406 ʢʛ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 2156 ʢʛ ʤʦʣʦʢʘ (ʨʘʟʥʠʮʘ ʥʝʜʦʩʪʦʚʝʨʥʘ) ʠ ʩʦʩʪʘʚʣʷʶʪ 

24740 ʢʛ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʛʦʣʝʪʠʷ ʥʘ 1 ʣʘʢʪʘʮʠʶ (ʨʘʟʥʠʮʘ ʪʘʢʞʝ ʥʝʜʦʩʪʦʚʝʨʥʘ). ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʞʝ ʞʠʚʦʡ ʤʘʩʩʳ ʩ 382ï406 ʜʦ 432 ʠ ʙʦʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʦʞʠʟʥʝʥʥʦʛʦ 

ʫʜʦʷ ʥʘ 5680 ʢʛ ʠ ʜʦʣʛʦʣʝʪʠʷ ʥʘ 1 ʣʘʢʪʘʮʠʶ. ʆʩʝʤʝʥʝʥʠʝ ʪʝʣʦʢ ʩʢʦʪʘ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

14ï16 ʤʝʩʷʮʝʚ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 382ï406 ʢʛ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ. 

ɺʣʠʷʥʠʷ ʬʘʢʪʦʨʘ çʭʦʟʷʡʩʪʚʦè ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ɻ ʪʦ 
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ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʭʦʟʷʡʩʪʚʝ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ, 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʜʨ. [2, 3]. ʇʨʦʚʝʜʝʥ 

ʨʘʩʯʝʪ ʚʣʠʷʥʠ ̫ʭʦʟʷʡʩʪʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦʞʠʟʥʝʥʥʦʛʦ ʥʘʜʦʷ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʠ 

ʜʦʣʛʦʣʝʪʠʷ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 

ɺʃʀʗʅʀɽ ʌɸʂʊʆʈɸ çʍʆɿʗʁʉʊɺʆè ʅɸ ʇʈʆɼʋʂʊʀɺʅʆɽ ɼʆʃɻʆʃɽʊʀɽ ʂʆʈʆɺ 
 

ʍʦʟʷʡʩʪʚʦ ɼʦʣʛʦʣʝʪʠʝ, ʜʥ. ʞʠʟʥʠ ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʋʜʦʡ, ʢʛ ʄɼɾ, % 

ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 12 -3124 0,17 

Gilan Dairy Farms -16 -886 -0,12 

 

ɺ ʭʦʜʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʘ çʭʦʟʷʡʩʪʚʦè (r) ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩʦʩʪʘʚʠʣʦ: ʧʦ ʜʦʣʛʦʣʝʪʠʶ 

0,25% (ʈ<0,01), ʧʦ ʧʦʞʠʟʥʝʥʥʦʤʫ ʫʜʦʶ 1,9% (ʈ<0,001) ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʟʘ ʧʝʨʠʦʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ 16,2% (ʈ<0,001). ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 2 ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʣʛʦʣʝʪʠʝ 

ʢʦʨʦʚ ɸʉʂ ɾʠʚʦʪʥʦʚʦʜʩʪʚʘ ʙʳʣʦ ʥʘ 12 ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʘ ʢʦʨʦʚ ʭʦʟʷʡʩʪʚʘ Gilan 

Dairy Farms ʥʘ 16 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʳʙʦʨʢʝ. ʇʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʢʦʨʦʚ ɸʉʂ 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ Gilan Dairy Farms ʙʳʣ ʤʝʥʴʰʝ ʥʘ 3124 ʠ 886 ʢʛ ʤʦʣʦʢʘ ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʚʳʙʦʨʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɸʉʂ ɾʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʙʳʣ ʚʳʰʝ ʥʘ 0,17%, ʪʦʛʜʘ ʢʘʢ ʚ Gilan Dairy Farms ʦʥ ʙʳʣ ʥʠʞʝ ʥʘ 0,12% ʚ ʩʨʘʚʥʝʥʠʠ 

ʩʦ ʩʨʝʜʥʠʤ ʧʦ ʚʳʙʦʨʢʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

1. ɺʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʠʟʥʝʥʥʦʛʦ ʫʜʦʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ 

ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚʳʰʝ (r = 0,10ï0,23), ʯʝʤ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ 

(r = 0,04ï0,13).  

2. ʇʦʨʦʜʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʠ ʞʠʚʦʡ ʤʘʩʩʦʡ 

ʧʨʠ ʧʝʨʚʦʤ ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʦʣʛʦʣʝʪʠʝʤ.  

3. ʇʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩʚʦʡʩʪʚʝʥʥʳ ʞʠʚʦʪʥʳʤ Gilan 

Dairy Farms ʠ ɸʉʂ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʝʤʝʥʝʥʥʳʤ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ 14ï16 ʤʝʩʷʮʝʚ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʞʠʚʦʡ ʤʘʩʩʝ (360ï400 ʢʛ). 

4. ʌʘʢʪʦʨ çʭʦʟʷʡʩʪʚʦè ʚ ʜʠʩʧʝʨʩʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʢʘʟʳʚʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

(r=0,25ï16,2%) ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ.  

5. ɿʘ ʩʯʝʪ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʢʦʨʤʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ, 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʱʘʜʷʱʠʭ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʨ.) ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʞʠʚʦʪʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʝʛʫʣʷʮʠʷ ʞʝʥʩʢʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ɸʜʝʢʚʘʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠ 

ʬʝʨʪʠʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʪʠʨʝʦʠʜʠʪʘ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ. ʇʨʦʠʟʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦ ʘʫʪʦʠʤʤʫʥʥʦʤʫ ʪʠʨʝʦʠʜʠʪʫ ʫ ʞʝʥʱʠʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʳʚʦʜʳ: ʞʝʥʱʠʥʘʤ, ʦʙʨʘʱʘʶʱʠʤʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʩʢʨʠʥʠʥʛ ʙʝʩʧʣʦʜʠʷ ʥʘ ʧʨʝʜʤʝʪ ʜʠʩʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ 

ʘʫʪʦʠʤʤʫʥʠʪʝʪʘ. ʃʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʢʣʠʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʠʯʠʥʳ ʙʝʩʧʣʦʜʠʷ, ʘ ʪʘʢʞʝ ʘʢʫʰʝʨʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʞʝʥʱʠʥʳ. 

 

Abstract. Regulation of the female reproductive system is one of the most relevant actions of 

thyroid hormones. Adequate production of thyroid hormones is essential for normal menstrual 

function and fertility, and for the successful maintenance of a pregnancy. Research objectives: 

determination of immunologic thyroiditis in women of reproductive age and clinical manifestations. 

Research methods: a literature review on immunologic thyroiditis in women of reproductive age 

was carried out. Conclusions: Women seeking medical help should be screened for infertility for 

thyroid dysfunction and autoimmunity. Treatment should be based on recommendations, and on an 

individual clinical assessment of the cause of infertility, as well as the womanôs obstetric history. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ, ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʞʝʥʱʠʥʳ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. 

 

Keywords: immunologic thyroiditis, thyroid disorders, reproductive age women, clinical 

course. 

 

ɿʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʟʘʥʠʤʘʶʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʵʥʜʦʢʨʠʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɻʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫʯʘʩʪʚʫʶʪ ʚ 

ʢʦʥʪʨʦʣʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʬʝʨʪʠʣʴʥʦʩʪʠ, ʚʣʠʷʷ ʥʘ ʜʝʡʩʪʚʠʝ 
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ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʠ ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʥʘ ʙʠʦʩʠʥʪʝʟ ʩʪʝʨʦʠʜʦʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʯʘʩʪʢʘʤʠ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ ʥʘ ʦʦʮʠʪʘʭ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʶʪ ʥʘ ʚʩʝ 

ʘʩʧʝʢʪʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʧʨʦʭʦʜʠʪʴ 

ʩʢʨʠʥʠʥʛ ʥʘ ʜʠʩʬʫʥʢʮʠʶ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ. ʎʝʣʴ ʵʪʦʛʦ ʦʙʟʦʨʘ 

ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʜʠʩʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʝʝ ʣʝʯʝʥʠʶ ʠ ʥʦʚʳʤ ʧʝʨʩʧʝʢʪʠʚʘʤ ʘʫʪʦʠʤʤʫʥʠʪʝʪʘ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʵʫʪʠʨʝʦʟʦʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʬʝʨʪʠʣʴʥʦʩʪʠ [1]. 

ʊʊɻ ʠʣʠ ʪʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʦʨʤʦʥʦʚ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚʳʜʝʣʷʝʤʳʭ ʦʨʛʘʥʠʟʤʦʤ. ʊʊɻ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʛʠʧʦʬʠʟʦʤ. ɽʩʣʠ ʝʩʪʴ 

ʧʨʦʙʣʝʤʘ ʩʦ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ ʠʣʠ ʙʦʣʝʟʥʴ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʙʳʪʦʯʥʦʤʫ ʠʣʠ ʫʤʝʥʴʰʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʠ ʵʪʠ 

ʩʦʩʪʦʷʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʠʧʝʨʪʠʨʝʦʟʦʤ ʠ ʛʠʧʦʪʠʨʝʦʟʦʤ. ʅʦʨʤʘʣʴʥʘʷ ʬʫʥʢʮʠʷ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʩʧʝʰʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʫʨʦʚʝʥʴ 

ʊʊɻ ʦʪ 0,45 ʜʦ 4,5 ʤʄɽ/ʣ ʩʯʠʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʫʪʠʨʝʦʟ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʜʥʘʢʦ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʊʊɻ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʠʞʝ 

ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ ʧʨʝʜʣʦʞʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 2,5 ʤʄɽ/ʣ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ. ʈʠʩʢ 

ʚʳʢʠʜʳʰʘ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʙʳʣ ʚʳʰʝ. ʅʘʣʠʯʠʝ 

ʘʥʪʠʪʝʣ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʤʦʞʝʪ ʝʱʝ ʙʦʣʴʰʝ ʦʩʣʦʞʥʠʪʴ ʵʪʫ ʩʠʪʫʘʮʠʶ. ʋ ʞʝʥʱʠʥ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʨʠʩʢ ʚʳʢʠʜʳʰʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ [2]. 

ɸʥʪʠʪʝʣʘ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ (ʪ. ʝ. ʚ ʵʫʪʠʨʝʦʠʜʥʦʤ ʩʦʩʪʦʷʥʠʠ) ʩʚʷʟʘʥʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, 

ʚʢʣʶʯʘʷ ʚʳʢʠʜʳʰ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ. ʀʟʫʯʘʶʪʩʷ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʠʩʭʦʜʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʅʝʷʩʥʦ, ʩʚʷʟʘʥʳ ʣʠ ʘʥʪʠʪʝʣʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩ ʙʝʩʧʣʦʜʠʝʤ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʭʦʪʷ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʯʝʥʠʷ ʥʠʟʢʠʤʠ ʜʦʟʘʤʠ ʣʝʚʦʪʠʨʦʢʩʠʥʘ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʛʠʧʦʪʠʨʝʦʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʪʠʪʝʣʘ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʩʚʷʟʘʥʳ ʩ 

ʜʨʫʛʠʤʠ ʥʝʦʥʘʪʘʣʴʥʳʤʠ ʠ ʤʘʪʝʨʠʥʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. ʇʦʩʣʝʨʦʜʦʚʦʡ ʪʠʨʝʦʠʜʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʞʝʥʱʠʥ, ʠʤʝʶʱʠʭ ʘʥʪʠʪʝʣʘ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʝʤ ʫ ʪʝʭ, ʫ ʢʦʛʦ ʘʥʪʠʪʝʣ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʥʝʪ; ʦʜʥʘʢʦ ʥʝʠʟʚʝʩʪʥʦ, ʤʦʞʝʪ 

ʣʠ ʣʝʯʝʥʠʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʩʣʝʨʦʜʦʚʦʡ ʪʠʨʝʦʠʜʠʪ ʫ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʣʠ ʙʳʣʠ 

ʘʥʪʠʪʝʣʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ [3]. 

ɺ ʨʘʙʦʪʝ ʧʨʦʠʟʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦ ʘʫʪʦʠʤʤʫʥʥʦʤʫ ʪʠʨʝʦʠʜʠʪʫ ʫ ʞʝʥʱʠʥ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʝʛʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʠʨʝʦʠʜʥʳʝ ʛʦʨʤʦʥʳ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʤʦʟʛʘ ʧʣʦʜʘ, ʠ ʤʘʪʝʨʠʥʩʢʦʝ ʩʥʘʙʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʘʪʠʨʝʦʟʦʤ ʧʨʠ ʨʦʞʜʝʥʠʠ ʦʙʳʯʥʦ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʠʟʥʘʢʠ 

ʛʠʧʦʪʠʨʝʦʟʘ. ɻʠʧʦʪʠʨʝʦʟ ʧʣʦʜʘ ʠ/ʠʣʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɽʛʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʧʦ ʜʘʥʥʳʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1:4000. 

ɸʥʦʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʥʘʧʨʠʤʝʨ, ʘʛʝʥʝʟʠʷ, ʵʢʪʦʧʠʷ ʞʝʣʝʟʳ, ʛʠʧʦʧʣʘʟʠʷ) 

ʠʣʠ ʚʨʦʞʜʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʙʠʦʩʠʥʪʝʟʘ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʚʨʦʞʜʝʥʥʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ [4]. 

ʏʝʪʢʦʡ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʪʠʨʝʦʠʜʥʳʡ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʩ 

ʙʝʩʧʣʦʜʠʝʤ ʠ ʠʩʭʦʜʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʩʣʝ ʩʧʦʥʪʘʥʥʦʛʦ ʟʘʯʘʪʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. ɹʳʣʦ 
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ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʟʘʚʠʩʠʤʳʤ ʦʪ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, ʘ ʪʘʢʞʝ ʩ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ ʪʠʨʝʦʠʜʥʦʛʦ ʘʫʪʦʠʤʤʫʥʠʪʝʪʘ ʥʘ ʷʠʯʥʠʢ, ʤʘʪʢʫ ʠ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʫʶ ʝʜʠʥʠʮʫ. 

ɹʦʣʝʝ ʪʦʛʦ, ʪʠʨʝʦʠʜʥʳʡ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʤʘʨʢʝʨ 

ʦʙʱʝʛʦ ʠʤʤʫʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ, ʠʤʧʣʘʥʪʘʮʠʶ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ [5].  

ʅʝʧʨʘʚʠʣʴʥʦʝ ʠʣʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. ɿʥʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʦ ʚʨʝʤʷ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɿʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʧʦʪʠʨʝʦʟ, ʤʦʛʫʪ 

ʩʥʠʞʘʪʴ ʬʝʨʪʠʣʴʥʦʩʪʴ. ɸʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʦʪʝʨʠ 

ʧʣʦʜʘ. ʋ ʞʝʥʱʠʥ, ʧʦʣʫʯʘʶʱʠʭ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ ʛʦʨʤʦʥʘʤʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, 

ʜʦʟʫ ʪʠʨʦʢʩʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʚʳʰʝʥʥʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɻʦʨʤʦʥ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʞʠʟʥʝʥʥʦ ʚʘʞʝʥ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʧʣʦʜʘ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʢʦʨʤʣʝʥʠʷ ʛʨʫʜʴʶ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʝʤ ʡʦʜʘ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʡʦʜʘ. ɻʠʧʝʨʪʠʨʝʦʟ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʞʝʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʠʩʭʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. 

ʇʨʦʧʠʣʪʠʦʫʨʘʮʠʣ ʩʣʝʜʫʝʪ ʥʘʟʥʘʯʘʪʴ ʚ ʥʘʠʤʝʥʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʝ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ ʠʣʠ ʥʝʤʥʦʛʦ ʚʳʰʝ. ɻʠʧʝʨʪʠʨʝʦʟ ʫ 

ʧʣʦʜʘ ʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʪʠʨʝʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʘʥʪʠʪʝʣʘʤʠ, 

ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ [6]. 

ɹʦʣʴʰʠʥʩʪʚʫ ʞʝʥʱʠʥ, ʧʦʣʫʯʘʶʱʠʭ ʣʝʚʦʪʠʨʦʢʩʠʥ, ʧʦʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʚ 

ʥʘʯʘʣʝ ʧʝʨʚʦʛʦ ʪʨʠʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʜʚʦʝʥʠʝ ʩʫʪʦʯʥʦʡ ʜʦʟʳ 2 ʜʥʷ ʚ ʥʝʜʝʣʶ 

(ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʜʦʟʳ ʥʘ 28%) ʚʦ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʘ ʥʘ ʙʝʨʝʤʝʥʥʦʩʪʴ 

ʭʦʨʦʰʦ ʧʨʝʜʚʦʩʭʠʱʘʝʪ ʧʦʚʳʰʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. ɾʝʥʱʠʥʘʤ, ʧʦʣʫʯʘʶʱʠʤ ʣʝʯʝʥʠʝ, 

ʪʠʨʦʪʨʦʧʠʥ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʢʘʞʜʳʝ 4 ʥʝʜʝʣʠ ʜʦ 20 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʠ ʦʜʠʥ ʨʘʟ 

ʧʨʠʤʝʨʥʦ ʥʘ 30 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ [7]. 

ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʩʚʷʟʘʥʦ ʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʜʘʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʣʷ 

ʟʘʱʠʪʳ ʧʣʦʜʘ. ʇʦʩʣʝʨʦʜʦʚʦʡ ʪʠʨʝʦʠʜʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 5% ʚʩʝʭ ʞʝʥʱʠʥ ʧʦʩʣʝ ʨʦʜʦʚ, ʫ 

ʧʦʣʦʚʠʥʳ ʠʟ ʢʦʪʦʨʳʭ ʯʝʨʝʟ 1 ʛʦʜ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʦʡʢʠʡ ʛʠʧʦʪʠʨʝʦʟ. ɾʝʥʱʠʥʘʤ ʩ ʙʦʣʝʟʥʴʶ 

ɻʨʝʡʚʩʘ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʜʦʟʳ ʘʥʪʠʪʠʨʝʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʳʝ ʜʦʟʳ ʧʦʩʣʝ ʨʦʜʦʚ. ɺʩʝʤ ʞʝʥʱʠʥʘʤ ʩ ʙʦʣʝʟʥʴʶ ɻʨʝʡʚʩʘ ʚ 

ʘʥʘʤʥʝʟʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʘʥʪʠʪʝʣʘ ʢ ʨʝʮʝʧʪʦʨʫ ʪʠʨʦʪʨʦʧʠʥʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɾʝʥʱʠʥʳ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʣʠ ʜʦʟʫ ʣʝʚʦʪʠʨʦʢʩʠʥʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʜʦʣʞʥʳ 

ʚʝʨʥʫʪʴʩʷ ʢ ʜʦʟʝ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʣʝ ʨʦʜʦʚ, ʘ ʞʝʥʱʠʥʳ, ʥʘʯʘʚʰʠʝ 

ʧʨʠʥʠʤʘʪʴ ʣʝʚʦʪʠʨʦʢʩʠʥ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʣʫʯʘʶʱʠʝ 50 ʤʢʛ ʠʣʠ ʤʝʥʴʰʝ, ʤʦʛʫʪ 

ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʪʠʪʴ ʝʛʦ ʧʨʠʝʤ [8]. 

 

ɺʳʚʦʜʳ 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʦʨʤʦʥʘʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʥʘʯʠʥʘʷ ʩ 

ʧʝʨʚʦʛʦ ʪʨʠʤʝʩʪʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʧʣʘʮʝʥʪʘʨʥʳʤʠ ʜʝʡʦʜʠʥʘʟʘʤʠ, ʵʩʪʨʦʛʝʥ-ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʠʨʝʦʠʜʩʚʷʟʳʚʘʶʱʝʛʦ ʛʣʦʙʫʣʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ (ʊʉɻ) ʠ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ɓ-ʭʦʨʠʦʥʠʯʝʩʢʦʛʦ ʛʦʥʘʜʦʪʨʦʧʠʥʘ ʯʝʣʦʚʝʢʘ ʥʘ ʨʝʮʝʧʪʦʨʝ 

ʪʠʨʝʦʪʨʦʧʠʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʪʠʨʦʮʠʪʳ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʪʫ 

ʧʦʪʨʝʙʥʦʩʪʴ. ʀʟ-ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ TBG ʫʨʦʚʥʠ ʦʙʱʝʛʦ ʪʠʨʦʢʩʠʥʘ ʦʙʳʯʥʦ 
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ʧʦʚʳʰʝʥʳ. ʊʠʨʝʦʪʨʦʧʠʥ ʦʩʪʘʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʪʝʩʪʦʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ  

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʩ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʣʫʯʘʝʚ ʩ ʚʨʝʤʝʥʥʦʡ ʠ 

ʩʪʦʡʢʦʡ ʫʪʨʘʪʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʯʘʩʪʦʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ ʧʦʚʦʜʫ 

ʪʨʫʙʥʦʛʦ-ʧʝʨʠʪʦʥʠʘʣʴʥʦʛʦ ʙʝʩʧʣʦʜʠʷ. 

 

Abstract. Pelvic Inflammatory Disease (PID) is a clinical syndrome of the female 

reproductive tract characterized by inflammation of the endometrium, fallopian tubes, or 

peritoneum. PID occurs when microorganisms ascend from the vagina or cervix to the fallopian 

tubes and other upper genital tract structures. PID can result from untreated bacterial infections, 

including chlamydia and gonorrhea, and can lead to infertility, ectopic pregnancy, and chronic 

pelvic pain. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʨʘʥʥʠʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ, ʦʩʣʦʞʥʝʥʠʷ. 

 

Keywords: pelvic inflammatory disease, early reproductive age, complication. 

 

ʉʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʚʳʟʳʚʘʝʪ çʦʤʦʣʦʞʝʥʠʝè ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʤʘʣʦʛʦ ʪʘʟʘ, ʜʦ 70% ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʚʧʝʨʚʳʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 18ï20 ʣʝʪ, ʚ 50% 

ʩʣʫʯʘʝʚ ʚʳʷʚʣʷʝʪʩʷ ʫ ʥʝʨʦʞʘʚʰʠʭ (https://goo.su/WLO8Ar). 

ʆʩʣʦʞʥʝʥʠʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʥʝʩʝʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʣʦʛʦ ʪʘʟʘ 

ʷʚʣʷʶʪʩʷ: ʨʝʮʠʜʠʚʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʚ 50% ʩʣʫʯʘʝʚ, ʪʘʟʦʚʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ 30%, ʫ 40% 

ʧʘʮʠʝʥʪʦʢ, ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 
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ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, 25% ʞʝʥʱʠʥ ʞʘʣʫʶʪʩʷ ʥʘ ʥʘʨʫʰʝʥʠʷ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʫ 5% ʧʘʮʠʝʥʪʦʢ ʥʘʩʪʫʧʘʝʪ ʵʢʪʦʧʠʯʝʩʢʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ [1ï7]. 

ɺʘʞʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, 

ʚʳʟʚʘʥʥʳʝ ʵʥʜʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʝʪʩʷ ʩʪʝʨʪʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʩ ʯʘʩʪʳʤʠ 

ʦʙʦʩʪʨʝʥʠʷʤʠ [8]. 

ʇʦʣʠʤʠʢʨʦʙʥʘʷ ʠʥʬʝʢʮʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ  

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʘʪʦʛʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʯʪʦ ʠʟʤʝʥʷʝʪ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ [9]. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ  ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʫ ʙʦʣʴʥʳʭ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ 

ʧʦʣʠʢʣʠʥʠʢʫ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 55 ʧʘʮʠʝʥʪʦʢ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ 

ʤʘʣʦʛʦ ʪʘʟʘ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʦ ʩʭʝʤʝ, ʚʢʣʶʯʘʶʱʝʡ ʠʟʫʯʝʥʠʝ ʞʘʣʦʙ, 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʱʝʛʦ ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʷʣʠ ʤʠʢʨʦʬʣʦʨʫ ʦʪʜʝʣʷʝʤʦʛʦ ʠʟ 

ʮʝʚʨʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ.  

ɺʩʝʤ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, 

35 ʧʘʮʠʝʥʪʢʘʤ ʚ ʦʪʜʝʣʝʥʠʠ ʛʠʥʝʢʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʘ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʣʘʧʘʨʦʩʢʦʧʠʷ, 

ʩʘʣʴʧʠʥʛʦʩʪʦʤʘʪʦʧʣʘʩʪʠʢʘ, ʩʘʣʴʧʠʥʛʦʦʦʚʘʨʠʦʣʠʟʠʩ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʯʪʦ  ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʘʮʠʝʥʪʢʠ ʦʙʨʘʱʘʶʪʩʷ ʢ 

ʚʨʘʯʫ  ʧʦ ʧʦʚʦʜʫ  ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪʘ, ʧʠʢ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʭʦʜʠʣʩʷ  ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 17ï

23 ʛʦʜʘ. ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʨʘʥʥʠʤ ʩʝʢʩʫʘʣʴʥʳʤ ʜʝʙʶʪʦʤ ʫ 29% ʧʘʮʠʝʥʪʦʢ, 

ʥʘʯʘʣʦ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʚ ʚʦʟʨʘʩʪʝ 16ï17 ʣʝʪ.  

ʋ 19% ʧʘʮʠʝʥʪʦʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʧʦʩʣʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʙʦʨʪʘ, ʫ 13% ð ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ, ʚ 9% ʩʣʫʯʘʝʚ ʧʘʮʠʝʥʪʢʠ 

ʩʚʷʟʳʚʘʣʠ ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʚʚʝʜʝʥʠʝʤ ɺʄʉ, ʫ 6% ð ʧʦʩʣʝ ʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚ 5% ð ʚ ʘʥʘʤʥʝʟʝ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʝʨʠʪʦʥʠʪʘ, ʨʘʟʚʠʚʰʝʛʦʩʷ ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʘʧʧʝʥʜʠʮʠʪʘ, 5% ʧʘʮʠʝʥʪʢʘʤ ʨʘʥʝʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, 3% ʙʦʣʴʥʳʭ ʨʘʥʝʝ ʧʨʦʚʦʜʠʣʘʩʴ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʣʘʧʘʨʦʩʢʦʧʠʷ, 

ʤʠʦʤʵʢʪʦʤʠʷ, 2% ð ʛʠʩʪʝʨʦʩʢʦʧʠʷ, ʚ 9% ʩʣʫʯʘʝʚ ʧʘʮʠʝʥʪʢʠ ʥʝ ʤʦʛʣʠ ʫʢʘʟʘʪʴ ʥʘʯʘʣʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʘʭ ʤʘʣʦʛʦ ʪʘʟʘ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠ ʧʨʠ 

ʦʙʨʘʱʝʥʠʠ ʢ ʚʨʘʯʫ ʧʦ ʧʦʚʦʜʫ ʙʝʩʧʣʦʜʥʦʛʦ ʙʨʘʢʘ.  

ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 25ï27 ʣʝʪ ʦʙʨʘʪʠʚʰʠʭʩʷ ʧʦ ʧʦʚʦʜʫ ʙʝʩʧʣʦʜʠʷ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʣʘʧʘʨʦʩʢʦʧʠʠ ʚʳʷʚʣʝʥʦ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʧʦʨʘʞʝʥʠʝ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʚ 48% 

ʩʣʫʯʘʝʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʬʦʨʤʦʡ ʧʦʨʘʞʝʥʠʷ ʷʚʠʣʠʩʴ ʤʘʪʦʯʥʳʝ ʪʨʫʙʳ, ʚ 6% ʩʣʫʯʘʝʚ ð 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʛʠʜʨʦʩʘʣʴʧʠʥʢʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʨʦʙʦʚ ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ. ɺ 20% ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʝʥʳ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ, 18,7% ð ʭʣʘʤʠʜʠʠ, ʚ 16% 

ð ʩʪʨʝʧʦʪʢʦʢʢ, ʚ 15% ð ʢʦʨʠʥʝʙʘʢʪʝʨʠʠ, ʚ 9% ð ʫʨʝʘʧʣʘʟʤʳ, 8,5% ð ʤʠʢʦʧʣʘʟʤʳ. 
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ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʛʦʥʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ (86%) ʜʠʩʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʣʘʛʘʣʠʱʘ. 

ɸʥʘʣʠʟ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʚʦʟʨʘʩʪʘʥʠʷ ʨʦʣʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʠʟʤʝʥʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ 

ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʮʝʜʠʚʠʨʫʶʱʝʤʫ ʪʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 90,5% ʧʘʮʠʝʥʪʦʢ ʧʨʝʜʲʷʚʣʷʣʠ 

ʞʘʣʦʙʳ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʦʣʦʚʳʭ ʧʫʪʝʡ, ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʦʣʫʯʘʣʠ ʤʝʩʪʥʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ. 

ʆʩʥʦʚʥʦʡ ʞʘʣʦʙʦʡ ʫ ʙʦʣʴʥʳʭ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʙʦʣʴ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʞʠʚʦʪʘ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (66% 

ʙʦʣʴʥʳʭ), ʠʨʨʘʜʠʠʨʫʶʱʘʷ ʚ ʢʨʝʩʪʝʮ, ʧʨʷʤʫʶ ʢʠʰʢʫ ʠʣʠ ʚ ʦʙʣʘʩʪʴ ʧʨʦʤʝʞʥʦʩʪʠ. ɼʦ 45% 

ʧʘʮʠʝʥʪʦʢ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ 

ʜʠʟʫʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʝʨʝʥʝʩʝʥʥʳʭ ʀʇʇʇ ʩʨʝʜʠ ʜʘʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʩ  ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ  ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ 

ʪʘʟʘ 25% ʦʪʤʝʯʘʣʠ ʥʘʨʫʰʝʥʠʝ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʦ ʪʠʧʫ ʘʣʴʛʦʜʠʩʤʝʥʦʨʝʠʠ, 

ʛʠʧʝʨʧʦʣʠʤʝʥʦʨʝʠ. 

ɹʦʣʝʝ 24% ʧʘʮʠʝʥʪʦʢ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʥʘʨʫʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ (ʪʦʰʥʦʪʘ, ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ, ʜʠʘʨʝʷ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʥʝ 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʨʝʘʢʮʠʶ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʠ 37,5 ʛʨʘʜʫʩʦʚ ʉ. ʇʨʠ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ 82,2% ʦʧʨʝʜʝʣʷʣʩʷ ʩʧʘʝʯʥʳʡ ʧʨʦʮʝʩʩ ʚ ʤʘʣʦʤ ʪʘʟʫ, ʫ 18% 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʙʲʝʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʜʘʪʢʦʚ ʤʘʪʢʠ, ʫ 1,7% ʞʝʥʱʠʥ ʦʪʤʝʯʘʣʘʩʴ 

ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʠ ʧʨʠ ʢʦʥʪʫʨʠʨʦʚʘʥʠʠ ʰʝʡʢʠ ʤʘʪʢʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 9,7Ñ1,0 ʪʳʩ. ɻ ʦʟʠʥʦʬʠʣʳ 1,0Ñ0,1%, ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ 8,9Ñ1,0%, 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ 65,6Ñ1,2%, ʣʠʤʬʦʮʠʪʳ 18,7Ñ0,9%, ʤʦʥʦʮʠʪʳ 4,5Ñ0,3%, ʉʆʕ 28,3Ñ1,7 

ʤʤ/ʯʘʩ, ʛʝʤʦʛʣʦʙʠʥ 116Ñ11, ʛ/ʣ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ 

ʵʥʜʦʛʝʥʥʦʡ  ʠʥʪʦʢʩʠʢʘʮʠʠ: ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʠʥʪʦʢʩʠʢʘʮʠʠ 4,1Ñ0,5. 

ʅʘ ʥʘʨʫʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʞʘʣʦʚʘʣʠʩʴ 40% ʙʦʣʴʥʳʭ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʳʩʦʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ [10ï12]. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʰʠʙʢʦʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʝʢʦʨʨʝʢʪʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʢʫʣʴʪʠʚʪʠʨʦʚʘʥʠʶ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʝʛʝʪʠʨʦʚʘʥʠʶ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ, ʘʣʣʝʨʛʠʟʘʮʠʠ ʙʦʣʴʥʳʭ, ʧʦʜʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʚ ʧʨʠʦʙʨʝʪʘʶʪ 

ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʙʫʜʝʪ 

ʭʠʨʫʨʛʠʯʝʩʢʠʡ [13]. 
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ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʶʪʩʷ 

ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [14]. 

ʉʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ. ʇʦʚʝʜʝʥʯʝʩʢʠʝ, ʛʝʥʠʪʘʣʴʥʳʝ ʠ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʛʝʥʠʪʘʣʠʷʭ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʪʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʇʨʠ ɻ ʪʦʤ ʚ ʛʝʥʝʟʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʚʘʣʠʨʫʶʪ ʤʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɹʦʣʴʰʠʝ ʩʣʦʞʥʦʩʪʠ ʚ ʪʝʨʘʧʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʤʘʣʦʛʦ ʪʘʟʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʦʩʷʪ ʥʦʚʳʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ: ʚʠʨʫʩʳ (ʕʧʰʪʝʡʥʘ-

ɹʘʨʘ, ʛʝʨʧʝʩ, ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ) [1, 7ï9, 15]. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʦʚ 

ʤʘʣʦʛʦ ʪʘʟʘ ʩʚʷʟʘʥʦ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʥʘʨʫʰʝʥʠʡ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʏʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʭʚʘʪʳʚʘʝʪʩʷ ʢʦʥʪʫʨʘʤʠ ʨʘʡʦʥʦʚ 

ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ ʧʨʠ ʟʘʧʫʩʢʘʭ ʩ ʢʦʩʤʦʜʨʦʤʘ çɹʘʡʢʦʥʫʨè. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʞʠʪʝʣʴʥʠʮ 

ʏʠʥʝʪʠʥʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʂʨʘʩʥʦʱʝʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʘʢ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʨʘʡʦʥʘʤ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ 

ʧʦ ʠʪʦʛʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 2003, 2008, 2013 ʠ 2018 

ʛʦʜʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʧʘʪʦʣʦʛʠʶ, 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʠ ʯʘʩʪʦʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ 

ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʩʦʚ ʫ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʜʠʥʘʤʠʢʝ.  

 

Abstract. Part of the territory of the Altai Region is covered by the contours of the fall areas of 

the separating parts of launch vehicles during launches from the Baikonur cosmodrome. This paper 

presents the results of a dynamic analysis of data on the prevalence of diseases among women of 

fertile age ï residents of the Chineta village council of the Krasnoshchyokovo district, as living in 

the territory adjacent to the fall areas of separable parts of launch vehicles. The data were obtained 

based on the results of a medical examination of the population of this territory in 2003, 2008, 2013 

and 2018 in order to identify the possible negative impact of rocket and space activities on 

the health of the population. The study revealed the most significant pathology, the overall 

prevalence of diseases and the frequency of the prevalence of diseases of certain classes in women 

of fertile age in dynamics. 
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ʏʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʝʝ ʦʭʚʘʪʳʚʘʶʪ ʨʘʡʦʥʳ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ (ʆʏʈʅ) 

ˉˉ306, 307, 309 ʠ 310, ʦʙʨʘʟʫʶʱʠʝ ʟʦʥʫ ʖ-30. ʆʙʱʘʷ ʨʘʩʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ 

ʊʨʝʪʴʷʢʦʚʩʢʦʛʦ, ɿʤʝʠʥʦʛʦʨʩʢʦʛʦ ʠ ʏʘʨʳʰʩʢʦʛʦ ʨʘʡʦʥʦʚ ʢʨʘʷ, ʦʪʚʝʜʝʥʥʦʡ ʧʦʜ ʨʘʡʦʥʳ 

ʧʘʜʝʥʠʷ ʆʏʈʅ, ʩʦʩʪʘʚʣʷʝʪ 1450 ʢʚ. ʢʤ.  ʈʘʡʦʥʳ ʧʘʜʝʥʠʷ ʆʏʈʅ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʛʨʷʟʥʷʶʪʩʷ 

ʪʦʢʩʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ (ʂʈʊ), ʧʨʦʜʫʢʪʘʤʠ ʠʭ ʨʘʩʧʘʜʘ ʠ ʦʙʣʦʤʢʘʤʠ 

ʆʏʈʅ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ [1, 5, 11, 12]. ɺʦʧʨʦʩʳ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʨʘʡʦʥʘʭ ʧʘʜʝʥʠʷ ʆʏʈʅ, ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ [2ï4, 6ï9].  

ʅʘʯʠʥʘʷ ʩ 1999 ʛʦʜʘ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʢʨʘʝʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʜʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤè ʧʨʦʚʦʜʠʪ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʧʷʪʠ ʩʝʣʴʩʢʠʭ 

ʩʦʚʝʪʦʚ ʚ ʏʘʨʳʰʩʢʦʤ, ɿʤʝʠʥʦʛʦʨʩʢʦʤ, ʊʨʝʪʴʷʢʦʚʩʢʦʤ ʠ ʂʨʘʩʥʦʱʝʢʦʚʩʢʦʤ ʨʘʡʦʥʘʭ, ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʨʘʡʦʥʘʤ ʧʘʜʝʥʠʷ ʆʏʈʅ [13]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʈʦʩʩʠʝʡ ʚʩʪʘʣʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ʆʩʥʦʚʥʳʤ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʨʦʞʜʘʝʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʨʘʡʦʥʘʤ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-

ʥʦʩʠʪʝʣʝʡ, ʛʜʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʞʠʪʝʣʝʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ [14]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʞʠʪʝʣʴʥʠʮ 

ʏʠʥʝʪʠʥʩʢʦʛʦ ʩʝʣʴʩʦʚʝʪʘ ʂʨʘʩʥʦʱʝʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ ʧʨʦʞʠʚʘʶʱʠʭ 

ʚʙʣʠʟʠ ʨʘʡʦʥʦʚ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʦ ʠʪʦʛʘʤ 

ʫʛʣʫʙʣʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2003, 2008, 2013 ʠ 2018 ʛʦʜʘʭ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ ʥʘʩʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʚ ʤʝʩʪʘʭ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʳʝʟʜʥʦʡ ʙʨʠʛʘʜʦʡ ʚʨʘʯʝʡ ʠʟ 

ʚʝʜʫʱʠʭ ʢʨʘʝʚʳʭ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɹʨʠʛʘʜʘ ʦʩʥʘʱʝʥʘ ʤʦʙʠʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ [10]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʤʝʨʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʘʥʜʝʤʠʠ COVID-19 ʪʘʢʠʝ ʤʝʜʦʩʤʦʪʨʳ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʧʝʜʠʮʠʠ 2003 ʛʦʜʘ ʙʳʣʦ ʦʩʤʦʪʨʝʥʦ 

199 ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (15ï49 ʣʝʪ). ʇʦ ʠʪʦʛʘʤ ʵʢʩʧʝʜʠʮʠʠ 2008 ʛʦʜʘ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 166 ʞʝʥʱʠʥ, ʚ 2013 ʛʦʜʫ ʦʩʤʦʪʨʝʣʠ 109 ʞʝʥʱʠʥ ʠ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ 2018 ʛʦʜʘ 

ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 47 ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʦʢʨʘʪʠʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʦ ʠ ʦʙʱʝʝ ʯʠʩʣʦ ʦʩʤʦʪʨʝʥʥʳʭ ʚ ʭʦʜʝ 
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ʵʢʩʧʝʜʠʮʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʏʠʥʝʪʠʥʩʢʦʛʦ ʩʝʣʴʩʦʚʝʪʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʟʘ ʩʯʝʪ ʞʠʪʝʣʝʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ.   

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʝʡ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 

ʜʘʥʥʳʝ ʧʦ ʪʨʝʤ ʢʣʘʩʩʘʤ çʄʝʞʜʫʥʘʨʦʜʥʦʡ  ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʟʜʦʨʦʚʴʝʤè ʜʝʩʷʪʦʛʦ ʧʝʨʝʩʤʦʪʨʘ çʆʪʜʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ. ʂʣʘʩʩ 16è (P00-P96), çɺʥʝʰʥʠʝ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʂʣʘʩʩ 20è 

(V01-Y98) ʠ çʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʦʙʨʘʱʝʥʠʷ ʚ ʫʯʨʝʞʜʝʥʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂʣʘʩʩ 21è (Z00-Z99).  

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. ɼʘʣʝʝ 

ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʨʘʩʯʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʩʤʦʪʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ð ɻ ʢʩʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʮʝʣʦʤ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʣʘʩʩʘʤ, ʠʭ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʉʪʴʶʜʝʥʪʘ (t).  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ, ʚʳʷʚʣʝʥʥʦʡ ʚ ʭʦʜʝ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʩʤʦʪʨʦʚ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʨʘʡʦʥʦʚ ʧʘʜʝʥʠʷ 

ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, ʚʳʷʚʠʣ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʢʣʘʩʩʳ ʙʦʣʝʟʥʝʡ ʠ 

ʧʦʢʘʟʘʣ ʠʟʤʝʥʝʥʠʝ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ. ʊʘʢ, ʚ 2003 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʷʚʣʷʣʠʩʴ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (ʜʦʣʷ ð 28,0%), ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (13,7%), ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (12,1%), ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

(9,6%), ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (9,5%). 

 ɺ 2008 ʛʦʜʫ ʩʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʙʳʣʠ ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (21,7%), 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (21,5%), ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (13,6%), ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ (12,3%), 

ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (10,3%).  

ɺ 2013 ʛʦʜʫ ʢʘʢ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʦʪʤʝʯʝʥʳ ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (16,6%), 

ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (16,1%), ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (14,4%), ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

(9,8%), ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (9,8%).  

ɺ 2018 ʛʦʜʫ ʚʝʜʫʱʠʤʠ ʷʚʣʷʣʠʩʴ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (18,7%), ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ (16,3%), ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (14,6%), ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ (14,2%), ʙʦʣʝʟʥʠ 

ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (8,9%).  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʥʠʭ ʚ 2003 ʛʦʜʫ ʙʳʣ 

ʚʳʩʦʢʠʡ ʠ ʩʦʩʪʘʚʠʣ 4301,5Ñ4,6 ʩʣʫʯʘʷ ʥʘ 1000 ʦʩʤʦʪʨʝʥʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚʩʪʨʝʯʘʣʠʩʴ çɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʂʣʘʩʩ IVè (E00-E90), ʫʨʦʚʝʥʴ 

ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣ 1206,0Ñ2,5ă. ʀʟ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʯʘʱʝ ʚʩʝʭ ʚʳʷʚʣʷʣʠ ʙʦʣʝʟʥʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ɽ00-ɽ07) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 1010,1Ñ2,3ă.  

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʝʩʣʠ ʪʘʢʞʝ ʪʘʢʠʝ ʢʣʘʩʩʳ 

ʙʦʣʝʟʥʝʡ (ʚ ʧʦʨʷʜʢʝ ʟʥʘʯʠʤʦʩʪʠ), ʢʘʢ çɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʂʣʘʩʩ XIVè (N00-N99) 
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ʩ ʫʨʦʚʥʝʤ ʧʦʢʘʟʘʪʝʣʷ 587,9Ñ34,9ă, çɹʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ. ʂʣʘʩʩ XIIIè (M00-M99) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 522,6Ñ35,4ă, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʪʝʦʭʦʥʜʨʦʟ 

ʧʦʟʚʦʥʦʯʥʠʢʘ (ʄ42) ð 281,4Ñ31,9ă; çɹʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʂʣʘʩʩ IXè (I00-

I99) ð 412,1Ñ34,9ă, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʟʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʢʨʦʚʷʥʳʤ 

ʜʘʚʣʝʥʠʝʤ (I10-I15), ʪ. ʝ. ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ð 236,2Ñ30,1ă; 

çɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʂʣʘʩʩ Xè (J00-J99) ð 407,0Ñ34,8ă; çɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ  

ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʂʣʘʩʩ VIIè (H00-H59) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 316,6Ñ33,0ă, 

çʇʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦʚʝʜʝʥʠʷ. ʂʣʘʩʩ Vè (F00-F99) ð 

231,2Ñ29,9ă, çɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ʂʣʘʩʩ XIè (ʂ15-ʂ93) ð 120,6Ñ23,1ă, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʛʘʩʪʨʠʪ ʠ ʜʫʦʜʝʥʠʪ (ʂ29) ð 40,2Ñ13,9ă; çʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʣʘʩʩ IIè (ʉ00-D48) ð 

105,5Ñ21,8ă, ʚ ʪʦʤ ʯʠʩʣʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʉ00-ʉ97) ð 5,0Ñ5,0ă; 

çɹʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ. ʂʣʘʩʩ VIIIè (H60-H95) ð 100,5Ñ21,3ă; çɹʦʣʝʟʥʠ 

ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ. ʂʣʘʩʩ XIIè (L00-L99) ð 80,4Ñ19,3ă; çɹʦʣʝʟʥʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ. ʂʣʘʩʩ VIè (G00-G99) ð 55,3Ñ16,2ă ʠ çʅʝʢʦʪʦʨʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ  ʧʘʨʘʟʠʪʘʨʥʳʝ 

ʙʦʣʝʟʥʠ. ʂʣʘʩʩ Iè (ɸ00-ɺ99) ð 55,3Ñ16,2ă. ɹʦʣʝʟʥʠ ʠʟ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʚʳʷʚʣʷʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ʋʨʦʚʝʥʴ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʣ ʤʝʥʝʝ 25 ʥʘ 1000 ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʠʪʦʛʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ 2008 ʛʦʜʫ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ (ʨ<0,001) ʧʦʚʳʩʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 4753,0Ñ5,4 ʩʣʫʯʘʷ ʥʘ 

1000 ʦʩʤʦʪʨʝʥʥʳʭ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʷʜʘ 

ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ. ʊʘʢ, ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çʅʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʂʣʘʩʩ IIè (ʉ00-D48) ð ʜʦ 186,7Ñ30,2ă (ʨ<0,05); 

çɹʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʂʣʘʩʩ VIIè (H00-H59) ð ʜʦ 584,3Ñ38,3ă 

(ʨ<0,001); çɹʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʂʣʘʩʩ IXè (I00-I99) ð ʜʦ 1030,1Ñ2,5ă 

(ʨ<0,001); çɹʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʂʣʘʩʩ Xè (J00-J99) ð ʜʦ 1024,1Ñ2,5ă (ʨ<0,001).  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ 

ʦʩʤʦʪʨʝʥʥʳʭ ʞʝʥʱʠʥ ʚ 2008 ʛʦʜʫ, ʧʦ ʨʷʜʫ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çɹʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʂʣʘʩʩ IVè (E00-E90) ð ʜʦ 644,6Ñ37,1ă (ʨ<0,05), ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʟʥʝʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ɽ00-ɽ07) ð ʜʦ 397,6Ñ38,0ă (ʨ<0,01); çɹʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʘʩʩ VIè (G00-G99) ð ʜʦ 12,0Ñ8,5ă (ʨ<0,05); çɹʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ. 

ʂʣʘʩʩ VIIIè (ʅ60-ʅ95) ð ʜʦ 42,2Ñ15,6ă (ʨ<0,01); çɹʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ʂʣʘʩʩ 

XIè (ʂ15-ʂ93) ð ʜʦ 0,0Ñ0,0ă (ʨ<0,001); çɹʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʂʣʘʩʩ XIIIè (M00-M99) ð ʜʦ 289,2Ñ35,2ă (ʨ<0,01).  

ʇʦ ʦʩʪʘʣʴʥʳʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʤ ʥʦʟʦʣʦʛʠʷʤ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʝʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ 2008 ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʠʪʦʛʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2013 ʛʦʜʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ (ʨ<0,001) ʧʦʚʳʩʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 

7055,0Ñ8,0 ʩʣʫʯʘʷ ʥʘ 1000 ʦʩʤʦʪʨʝʥʥʳʭ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʷʜʘ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ. ʊʘʢ, ʟʥʘʯʠʤʦ ʚʳʨʦʩ 

ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çʅʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ  ʧʘʨʘʟʠʪʘʨʥʳʭ 

ʙʦʣʝʟʥʝʡ. ʂʣʘʩʩ Iè (ɸ00-ɺ99) ð ʜʦ 256,9Ñ41,8ă (ʨ<0,01); çʅʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʂʣʘʩʩ IIè 

(ʉ00-D48) ð ʜʦ 688,1Ñ44,4ă (ʨ<0,001); çɹʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚ 

ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʂʣʘʩʩ IVè (E00-E90) ð ʜʦ 1018,3Ñ3,1ă (ʨ<0,001), ʚ 
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ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʟʥʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (E00-E07) ð ʜʦ 706,4Ñ43,6ă (ʨ<0,001); çɹʦʣʝʟʥʝʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʂʣʘʩʩ VIè (G00-G99) ð ʜʦ 660,6Ñ45,4ă (ʨ<0,001), çɹʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʂʣʘʩʩ XIIIè (M00-M99) ð ʜʦ 1137,6Ñ3,2ă 

(ʨ<0,001); çɹʦʣʝʟʥʝʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʂʣʘʩʩ XIVè (N00-N99) ð ʜʦ 1174,3Ñ3,3ă 

(ʨ<0,001).  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ 

ʦʩʤʦʪʨʝʥʥʳʭ ʞʝʥʱʠʥ ʚ 2013 ʛʦʜʫ, ʧʦ ʨʷʜʫ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çʇʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʚʝʜʝʥʠʷ. ʂʣʘʩʩ Vè (F00-

F99) ð ʜʦ 9,2Ñ9,1ă (ʨ>0,05); çɹʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ.  ʂʣʘʩʩ IXè (I00-I99) ð ʜʦ 

596,3Ñ47,0ă (ʨ<0,001); çɹʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʂʣʘʩʩ Xè (J00-J99) ð ʜʦ 688,1Ñ44,4ă 

(ʨ<0,001).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʠʪʦʛʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2018 ʛʦʜʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩʫʱʝʩʪʚʝʥʥʦ (ʨ<0,001) 

ʧʦʥʠʟʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 5234,0Ñ10,6 ʩʣʫʯʘʷ ʥʘ 1000 ʦʩʤʦʪʨʝʥʥʳʭ. ʕʪʦ ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʷʜʘ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ. ʊʘʢ, 

ʟʥʘʯʠʤʦ ʩʥʠʟʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ çʅʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ  

ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ. ʂʣʘʩʩ Iè (ɸ00-ɺ99) ð ʜʦ 127,7Ñ48,7ă (ʨ<0,05); çʅʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. 

ʂʣʘʩʩ IIè (ʉ00-D48) ð ʜʦ 191,5Ñ57,4ă (ʨ<0,001); ʙʦʣʝʟʥʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (E00-E07) ð 

ʜʦ 489,4Ñ72,9ă (ʨ<0,05); çɹʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʂʣʘʩʩ VIè (G00-G99) ð ʜʦ 

446,8Ñ72,5ă (ʨ<0,05); çɹʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʂʣʘʩʩ 

XIIIè (M00-M99) ð ʜʦ 468,1Ñ72,8ă (ʨ<0,001). 

ʅʘ ʬʦʥʝ ʦʙʱʝʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʩʤʦʪʨʝʥʥʳʭ 

ʞʝʥʱʠʥ ʚ 2018 ʛʦʜʫ, ʧʦ ʨʷʜʫ ʢʣʘʩʩʦʚ ʧʘʪʦʣʦʛʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ çɹʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʂʣʘʩʩ IXè (I00-I99) ð ʜʦ 766,0Ñ61,8ă (ʨ<0,05), çɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

ʂʣʘʩʩ Xè (J00-J99) ð ʜʦ 851,1Ñ51,9ă (ʨ<0,05).  

ʇʦ ʦʩʪʘʣʴʥʳʤ ʢʣʘʩʩʘʤ ʧʘʪʦʣʦʛʠʠ ʠ ʦʪʜʝʣʴʥʳʤ ʥʦʟʦʣʦʛʠʷʤ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʝʡ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 2018 ʛʦʜʫ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʝ ʧʨʦʚʦʜʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʦʥʝ 

ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʪʘʢʠʭ 

ʩʚʝʜʝʥʠʡ ʧʦ ʞʝʥʱʠʥʘʤ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʝ ʠʤʝʝʪʩʷ. 

 

ɺʳʚʦʜʳ 

1. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʣʫʯʘʪʴ ʩʦʧʦʩʪʘʚʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʨʘʡʦʥʘʤ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-

ʥʦʩʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʢʦʥʪʠʥʛʝʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

2. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʩʤʦʪʨʦʚ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʨʘʡʦʥʦʚ ʧʘʜʝʥʠʷ 

ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, ʦʧʨʝʜʝʣʠʣ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʢʣʘʩʩʳ ʙʦʣʝʟʥʝʡ ʠ 

ʧʦʢʘʟʘʣ ʠʟʤʝʥʝʥʠʝ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ. ɺ 2003 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʣʠʩʴ (ʚ 

ʧʦʨʷʜʢʝ ʟʥʘʯʠʤʦʩʪʠ): ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 
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ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ɺ 2008 

ʛʦʜʫ ʩʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʙʳʣʠ ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʙʦʣʝʟʥʠ 

ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ 2013 ʛʦʜʫ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʦʪʤʝʯʝʥʳ ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ɺ 2018 ʛʦʜʫ ʚʝʜʫʱʠʤʠ 

ʷʚʣʷʣʠʩʴ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʇʦ 

ʠʪʦʛʘʤ ʯʝʪʳʨʝʭ ʤʝʜʦʩʤʦʪʨʦʚ ʞʝʥʱʠʥ ʚ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚʭʦʜʠʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʠ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʯʝʪʳʨʝ ʨʘʟʘ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦ ʪʢʘʥʠ ï ʪʨʠ ʨʘʟʘ, ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ï ʜʚʘ ʨʘʟʘ. 

3. ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʩʦʢʠʡ ð ʦʪ 4301,5Ñ4,6ă ʚ 2003 ʛʦʜʫ ʜʦ 7055,0Ñ8,0ă ʚ 2013 ʛʦʜʫ. ɺ 

2008 ʠ 2013 ʛʦʜʘʭ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʨ<0,001) ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ, ʘ ʚ 2018 ʛʦʜʫ ð 

ʟʥʘʯʠʤʦʝ (ʨ<0,001) ʩʥʠʞʝʥʠʝ. ʊʦ ʝʩʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʯʝʪʢʦʡ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ.  

4. ʋʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2008 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ (ʨ<0,05)  

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ɺ 

2008 ʛʦʜʫ ʙʳʣʦ ʪʘʢ ʞʝ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʨ<0,05) ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʟʥʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʙʦʣʝʟʥʝʡ ʫʭʘ  ʠ  ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ.  

ʇʦʚrh ʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2013 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ (ʨ<0,05) ʨʦʩʪʘ 

ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʙʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʟʥʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʝʡ 

ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʙʦʣʝʟʥʝʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ 2013 ʛʦʜʫ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʨ<0,05) ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʚʝʜʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ.  

4. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʚ 2018 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʟʥʘʯʠʤʦʛʦ (ʨ<0,05) ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ  ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʙʦʣʝʟʥʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʝʡ 

ʢʦʩʪʥʦ-ʤr ʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ 2018 ʛʦʜʫ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʝ (ʨ<0,05) ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ.  
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LIFESTYLE FEATURES, MENTAL HEALTH AND COVID-19 

 

ÉAkpysharov N., Osh State University, Osh, Kyrgyzstan, oospz_kg@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʩʦʢʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ COVID-

19 ʥʘ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʫʤʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʞʠʤʘ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʨʘʮʠʦʥʘ ʠ ʨʘʩʧʦʨʷʜʢʘ ʧʠʪʘʥʠʷ, ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʥʦʨʤ ʛʠʛʠʝʥʳ, ʟʘʢʘʣʠʚʘʶʱʠʭ ʧʨʦʮʝʜʫʨ ʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 

ʥʘʩʝʣʝʥʠʝ ʣʠʰʠʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʦʛʨʘʥʠʯʠʣʘ ʝʞʝʜʥʝʚʥʫʶ 

ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʶʜʝʡ. ʇʦʯʪʠ ʪʨʝʪʴʷ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʥʝ ʚʣʠʷʶʪ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʵʪʦ ʦʪʤʝʪʠʣʠ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʢʘʢ ʞʝʥʱʠʥʳ, 

ʪʘʢ ʠ ʤʫʞʯʠʥʳ. ɺ ʧʝʨʠʦʜ ʠʟʦʣʷʮʠʠ ʫ ʙʦʣʴʰʝʡ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʥʪʝʨʥʝʪ ʟʘʥʠʤʘʣ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʦʪʤʝʪʠʣʠ ʤʫʞʯʠʥʳ, ʪʦʛʜʘ ʢʘʢ ʫ ʞʝʥʱʠʥ ʠʥʪʝʨʥʝʪ 

ʥʝ ʟʘʥʠʤʘʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ. ɼʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʥʝ ʢʫʨʠʣʠ 

ʠ ʥʝ ʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʴ, ʩʨʝʜʠ ʥʠʭ ʪʘʢʦʚʳʭ ʙʳʣʦ ʙʦʣʴʰʝ ʞʝʥʱʠʥ, ʯʝʤ ʤʫʞʯʠʥ. ʍʘʨʘʢʪʝʨ 

ʢʫʨʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʦʩʪʘʚʘʣʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʜʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʊʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩʪʘʣʠ ʢʫʨʠʪʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ, ʤʝʥʴʰʝ ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʴ ʚʦ ʚʨʝʤʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʭ, ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙʣʷʣʠ ʪʘʢʞʝ, 

ʢʘʢ ʠ ʜʦ ʧʘʥʜʝʤʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʪʨʝʪʴʷ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʪʘʣʠ 

ʫʧʦʪʨʝʙʣʷʪʴ ʘʣʢʦʛʦʣʴ ʯʘʱʝ, ʦʩʦʙʝʥʥʦ ʤʫʞʯʠʥʳ. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪ ʣʶʜʷʤ ʦʩʪʘʚʘʪʴʩʷ ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʚʘʞʥʦ ʫʜʝʣʠʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ, 

ʦʢʘʟʘʥʠʶ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ.  

 

Abstract. Of high concern is the negative impact of the COVID-19 pandemic on the level of 

physical activity of the population. A reasonably organized lifestyle with the use of a work and rest 

regime, in compliance with the diet and diet, with the implementation of hygiene standards, 

hardening procedures and various forms of physical activity, is the basis of a healthy lifestyle. 

During the COVID-19 pandemic, the population lost the opportunity to lead an active lifestyle, 

limited the daily motor activity of people. Almost a third of patients believe that exercise plays an 

important role during a pandemic. Exercise does not affect the improvement of the psycho-

emotional state, this was noted equally, both women and men. During the period of isolation, more 

than half of the respondents took up the Internet most of the time, this was mainly noted by men, 

while for women the Internet did not take up most of the time. Before the start of the pandemic, 

most of the patients did not smoke or drink alcohol, among them there were more women than men. 

The pattern of patients smoking during the pandemic remained the same as before the spread of 
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coronavirus infection. Only a small proportion of men and women began to smoke slightly more. 

The number of patients who drink less alcohol during the spread of coronavirus infection is more 

than those who used the same as before the pandemic. It should be noted that almost a third of 

respondents began to drink alcohol more often, especially men. The World Health Organization 

recommends that people remain physically active even during the period of self-isolation. It is 

important to pay special attention to the preservation of the mental health of the population, in 

particular, measures to organize preventive measures, psychological support, the provision of 

psychotherapeutic and psychiatric care in conditions of long-term stress. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴ, ʢʫʨʝʥʠʝ, ʦʙʨʘʟ ʞʠʟʥʠ, ʧʘʥʜʝʤʠʷ, ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, 

ʂʆɺʀɼ-19, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ. 

 

Keywords: alcohol, smoking, lifestyle, pandemic, mental health, COVID-19, exercise. 

 

ʇʝʨʚʳʝ ʩʣʫʯʘʠ ʥʦʚʦʛʦ ʢʦʨʦʥʘʚʠʨʫʩʘ (nCoV) ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʚ ʂʠʪʘʝ ʚ ʜʝʢʘʙʨʝ 2019 

ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʚʠʨʫʩ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʜʨʫʛʠʤ ʩʪʨʘʥʘʤ ʤʠʨʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ 30 ʷʥʚʘʨʷ 2020 ʛ. ɺʆɿ ʦʙʲʷʚʠʣʘ ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠʤʝʶʱʫʶ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ 11 ʤʘʨʪʘ 2020 ʛ. ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ 

ʚʩʧʳʰʢʫ ʢʘʢ ʧʘʥʜʝʤʠʶ (https://goo.su/buPpY). 

çʂʦʨʦʥʘʚʠʨʫʩʥʳʡ ʩʠʥʜʨʦʤè ð ɻ ʪʦ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʝ 

ʧʘʥʜʝʤʠʝʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʜʦ 10% ʥʘʩʝʣʝʥʠʷ, ʚʦʚʣʝʯʝʥʥʦʛʦ ʚ ʧʘʥʜʝʤʠʶ. ʇʨʠ ʵʪʦʤ, 

ʧʨʠʯʠʥʘʤʠ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʥʝ ʢʦʥʢʨʝʪʥʘʷ ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʪʨʘʚʤʘ ʚʦ 

ʚʨʝʤʝʥʠ, ʘ ʜʣʠʪʝʣʴʥʳʝ ʥʝʚʨʦʪʠʟʠʨʫʶʱʠʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʦʙʳʯʥʦʛʦ 

ʦʧʳʪʘ, ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʞʠʟʥʝʥʥʳʭ ʧʣʘʥʦʚ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʙʫʜʫʱʝʛʦ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʉʄʀ [1, ʩ. 18].  

ʂʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʜʫʰʝʚʥʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʣʶʜʝʡ ʩʢʘʟʳʚʘʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ 

ʠʟʦʣʷʮʠʷ. ʇʘʥʜʝʤʠʷ COVID-19 ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʨʘʭʦʤ, ʯʫʚʩʪʚʦʤ 

ʥʝʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʱʫʱʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ [2, ʩ. 3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ 

ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʦ ʥʘʨʘʩʪʘʥʠʠ ʩʠʤʧʪʦʤʦʚ ʜʠʩʪʨʝʩʩʘ ʚ ʪʝʯʝʥʠʝ ʠ ʧʦʩʣʝ ʢʘʨʘʥʪʠʥʘ. ʊʘʢ, ʉ. 

Wang ʩ ʢʦʣʣʝʛʘʤʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 53,8% ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʳʥʫʞʜʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʨʴʝʟʥʦ ʫʭʫʜʰʠʣʦʩʴ [3, ʩ. 1729].  

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʥʜʝʤʠʠ ʜʣʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʦʪʚʨʘʪʠʤʳʤʠ ʚ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʙʣʝʤ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʧʧ ʨʠʩʢʘ (ʧʝʨʝʙʦʣʝʚʰʠʭ 

ʢʦʨʦʥʘʚʠʨʫʩʦʤ ʠ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ; ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ; ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ ʚ ʩʫʠʮʠʜʘʣʴʥʦʤ ʢʨʠʟʠʩʝ; ʦʜʠʥʦʢʠʭ; ʫʪʨʘʪʠʚʰʠʭ ʜʦʭʦʜ ʠ ʨʘʙʦʪʫ; ʞʝʨʪʚ 

ʜʦʤʘʰʥʝʛʦ ʥʘʩʠʣʠʷ; ʧʦʞʠʣʳʭ; ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ; ʩʦʮʠʘʣʴʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ; ʣʠʮ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ). ʂʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʥʜʝʤʠʠ [4, ʩ. 201]. 

ɺʳʩʦʢʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘ ʫʨʦʚʝʥʴ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [5, ʩ. 313]. ʈʘʟʫʤʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʞʠʤʘ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʨʘʮʠʦʥʘ ʠ ʨʘʩʧʦʨʷʜʢʘ ʧʠʪʘʥʠʷ, ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʥʦʨʤ ʛʠʛʠʝʥʳ, ʟʘʢʘʣʠʚʘʶʱʠʭ ʧʨʦʮʝʜʫʨ ʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ [6, ʩ. 1].  
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ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘʩʝʣʝʥʠʝ ʣʠʰʠʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʛʦ 

ʦʙʨʘʟʘ ʞʠʟʥʠ. ʀʟʦʣʷʮʠʷ ʦʛʨʘʥʠʯʠʣʘ ʝʞʝʜʥʝʚʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʶʜʝʡ. ɺʳʙʦʨ ʚ 

ʧʦʣʴʟʫ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ, ʘ ʟʥʘʯʠʪ ʠ ʚʝʜʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ï ɻ ʪʦ ʩʦʟʥʘʪʝʣʴʥʳʡ 

ʚʳʙʦʨ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ ʚʩʶ ʟʥʘʯʠʤʦʩʪʴ ʩʚʦʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʷʤʦʛʦ 

ʚʣʠʷʥʠʷ ʝʛʦ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʦʙʩʝʨʚʘʪʦʨʠʷʭ ʛ. ʆʰ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ: ʦʙʱʝʞʠʪʠʝ 

ˉ5 ʠ ˉ7 ʆʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʙʱʝʞʠʪʠʝ ˉ16 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʣʠʮʝʷ ʩʘʥʘʪʦʨʠʡ çɹʘʨʯʳʥè, ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ çɹʘʨʯʳʥè.  

ʆʧʨʦʰʝʥʦ 385 ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID-

19, ʩ ʨʘʟʣʠʯʥʳʤʠ ʞʘʣʦʙʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʳʯʠʩʣʝʥʳ ʠʥʪʝʥʩʠʚʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʉʪʲʶʜʝʥʪʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʘʮʠʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤ ʦʧʨʦʩʝ (ʪʘʙʣ. 1) ʦʪʚʝʪʠʣʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ (36,1Ñ2,4), ʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʦʚ (63,8Ñ2,4), ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʨ<0,001. ʄʫʞʯʠʥʳ 

ʯʘʱʝ, ʯʝʤ ʞʝʥʱʠʥʳ ʫʪʚʝʨʜʠʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ (22,1Ñ2,1 ʠ 14,0Ñ1,7, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ<0,001. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʥʝ ʚʣʠʷʶʪ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʤʝʪʠʣʠ 38,4Ñ2,4 ʞʝʥʱʠʥ ʠ 25,4Ñ2,2 ʤʫʞʯʠʥ, ʨ<0,001. 

 

ʊʘʙʣʠʮʘ 1 

ʏɸʉʊʆʊɸ ɺʓʇʆʃʅɽʅʀʗ ʌʀɿʀʏɽʉʂʀʍ ʋʇʈɸɾʅɽʅʀʁ  
 

ʇʦʣ ʆʪʚʝʪʳ  

ʜʘ  ʥʝʪ  

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 85 22,1Ñ2,1 98 25,4Ñ2,2 

ɾʝʥʱʠʥʳ (n=202) 54 14,0Ñ1,7* 148 38,4Ñ2,4* 

ɺʩʝʛʦ (n=385) 139 36,1Ñ2,4* 246 63,8Ñ2,4* 

ʇʨʠʤʝʯʘʥʠʝ: PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ<0,001 

 

ɺ ʦʩʥʦʚʥʦʤ ʧʘʮʠʝʥʪʳ ʥʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʨʘʟʣʠʯʠʡ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ɺ 

ʧʝʨʠʦʜ ʠʟʦʣʷʮʠʠ ʚ 2020 ʛʦʜʫ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʘʥʜʝʤʠʠ (ʊʘʙʣʠʮʘ 2) ʠʥʪʝʨʥʝʪ ʟʘʥʠʤʘʣ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʦʙʳʯʥʦ ʫ 54,8Ñ2,5 ʧʘʮʠʝʥʪʦʚ ʠ ʥʝʪ ð ʫ 45,1Ñ2,5, ʨ<0,001.  

 

ʊʘʙʣʠʮʘ 2  

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʊɽʈʅɽʊɸ ɺ ʇɽʈʀʆɼ ʇɸʅɼɽʄʀʀ 
 

ʇʦʣ ʆʪʚʝʪʳ  

ʜʘ  ʥʝʪ  

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 113 29,3Ñ2,3 70 18,1Ñ1,9 

ɾʝʥʱʠʥʳ (n=202) 98 25,5Ñ2,2* 104 27,0Ñ2,2** 

ɺʩʝʛʦ (n=385) 211 54,8Ñ2,5 174 45,1Ñ2,5** 

ʇʨʠʤʝʯʘʥʠʝ. PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ>0,05, ** ð ʨ<0,001 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 212 

 

 

ʄʫʞʯʠʥʳ ʯʘʱʝ (29,3Ñ2,3), ʯʝʤ ʞʝʥʱʠʥʳ (25,5Ñ2,2), ʨ>0,05, ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʣʠ 

ʠʥʪʝʨʥʝʪʫ. ɾʝʥʱʠʥʳ ʯʘʱʝ, ʯʝʤ ʤʫʞʯʠʥʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʠʥʪʝʨʥʝʪ ʥʝ ʟʘʥʠʤʘʣ ʫ ʥʠʭ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ (27,0Ñ2,2 ʠ 18,1Ñ1,9, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ<0,001. 

ɼʣʷ ʙʦʣʴʰʝʡ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʥʪʝʨʥʝʪ ʟʘʥʠʤʘʣ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʵʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪʤʝʪʠʣʠ ʤʫʞʯʠʥʳ, ʪʦʛʜʘ ʢʘʢ ʫ ʞʝʥʱʠʥ ʠʥʪʝʨʥʝʪ ʥʝ ʟʘʥʠʤʘʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʚʨʝʤʝʥʠ. ɼʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ 67,0Ñ2,3 ʧʘʮʠʝʥʪʦʚ ʥʝ ʢʫʨʠʣʠ ʠ 33,0Ñ2,3 ʧʘʮʠʝʥʪʦʚ ʢʫʨʠʣʠ, 

ʨ<0,001 (ʊʘʙʣʠʮʘ 3). ʄʫʞʯʠʥʳ ʯʘʱʝ ʢʫʨʠʣʠ, ʯʝʤ ʞʝʥʱʠʥʳ (26,5Ñ2,2 ʠ 6,5Ñ1,2, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ<0,001. ʅʝʢʫʨʷʱʠʭ ʞʝʥʱʠʥ ʙʳʣʦ ʙʦʣʴʰʝ (46,0Ñ2,5), ʯʝʤ ʤʫʞʯʠʥ 

(21,0Ñ2,0), ʨ<0,001. 

 

ʊʘʙʣʠʮʘ 3.  

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʂʋʈɽʅʀʗ ʇɽʈɽɼ ʅɸʏɸʃʆʄ ʇɸʅɼɽʄʀʀ  
 

ʇʦʣ ʆʪʚʝʪʳ  

ʢʫʨʠʣ  ʥʝ ʢʫʨʠʣ 

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 102 26,5Ñ2,2 81 21,0Ñ2,0 

ɾʝʥʱʠʥʳ (n=202) 25 6,5Ñ1,2* 177 46,0Ñ2,5* 

ɺʩʝʛʦ (n=385) 127 33,0Ñ2,3 258 67,0Ñ2,3* 

ʇʨʠʤʝʯʘʥʠʝ. PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ<0,001 

 

ɼʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʥʝ ʢʫʨʠʣʠ, ʩʨʝʜʠ ʥʠʭ ʪʘʢʦʚʳʭ ʙʳʣʦ 

ʙʦʣʴʰʝ ʞʝʥʱʠʥ, ʯʝʤ ʤʫʞʯʠʥ. ɼʦ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ (ʊʘʙʣʠʮʘ 4) ʠʟ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʠʟ ʥʠʭ ʥʝ ʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ (66,7Ñ2,4) ʠ ʪʦʣʴʢʦ (32,2Ñ2,3) ʧʘʮʠʝʥʪʦʚ 

ʦʪʚʝʪʠʣʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦ, ʨ<0,001. ʄʫʞʯʠʥʳ ʯʘʱʝ, ʯʝʤ ʞʝʥʱʠʥʳ (24,9Ñ2,2, ʠ 8,3Ñ1,4, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ<0,001 ʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʴ. ʅʝ ʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʴ (22,6Ñ2,1 ʠ 

44,1Ñ2,5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʨ<0,001. 
 

ʊʘʙʣʠʮʘ 4. 

ʋʇʆʊʈɽɹʃɽʅʀɽ ɸʃʂʆɻʆʃʗ ɼʆ ʅɸʏɸʃɸ ʇɸʅɼɽʄʀʀ  
 

ʇʦʣ ʆʪʚʝʪʳ  

ʜʘ  ʥʝʪ  

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 96 24,9Ñ2,2 87 22,6Ñ2,1 

ɾʝʥʱʠʥʳ (n=202) 32 8,3Ñ1,4* 170 44,1Ñ2,5* 

ɺʩʝʛʦ (n=385) 128 32,2Ñ2,3 257 66,7Ñ2,4* 

ʇʨʠʤʝʯʘʥʠʝ. PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ<0,001 
 

ɼʦ ʥʘʯʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʥʜʝʤʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʘʮʠʝʥʪʳ ʥʝ ʫʧʦʪʨʝʙʣʷʣʠ 

ʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ, ʢʘʢ ʞʝʥʱʠʥʳ, ʪʘʢ ʠ ʤʫʞʯʠʥʳ. ɺ ʧʝʨʠʦʜ ʠʟʦʣʷʮʠʠ, ʢʘʢ ʦʪʤʝʯʘʶʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (ʊʘʙʣʠʮʘ 5) ʦʥʠ ʥʝ ʩʪʘʣʠ ʢʫʨʠʪʴ ʙʦʣʴʰʝ. ɼʦ ʧʘʥʜʝʤʠʠ ʢʫʨʷʱʠʭ 

ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ (32,2Ñ2,3), ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ (32,8Ñ2,3), ʧʨʠ ʵʪʦʤ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʡ 

ʨʘʟʥʠʮʳ, ʨ>0,05. ʀʟ ʯʠʩʣʘ ʢʫʨʷʱʠʭ (15,5Ñ1,8) ʦʪʚʝʪʠʣʠ ʯʪʦ ʢʫʨʠʣʠ ʪʘʢʞʝ, ʢʘʢ ʜʦ ʧʘʥʜʝʤʠʠ, 

ʙʦʣʴʰʝ ʩʪʘʣʠ ʢʫʨʠʪʴ (11,4Ñ1,8), ʨ>0,05 ʠ ʤʝʥʴʰʝ (5,9Ñ1,2), ʨ<0,01. ʂʘʢ ʦʪʤʝʪʠʣʠ ʤʫʞʯʠʥʳ 

(12,2Ñ1,6) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʝʥʱʠʥʘʤʠ (3,3Ñ0,9), ʢʫʨʠʣʠ ʪʘʢʞʝ. ʉʪʘʣʠ ʢʫʨʠʪʴ ʙʦʣʴʰʝ, ʯʝʤ 

ʚʩʝʛʜʘ (8,8Ñ2,6 ʠ 2,6Ñ0,8, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʨ<0,01. ʄʝʥʴʰʝ ʢʫʨʠʣʠ ʚʦ 
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ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʪʦʣʴʢʦ (5,4Ñ1,1 ʠ 0,5Ñ0,3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʨ<0,001. 
 

ʊʘʙʣʠʮʘ 5  

ʍɸʈɸʂʊɽʈ ʂʋʈɽʅʀʗ ɺʆ ɺʈɽʄʗ ʇɸʅɼɽʄʀʀ  
 

ʇʦʣ ʆʪʚʝʪʳ  

ʙʦʣʴʰʝ  ʪʘʢʞʝ  ʤʝʥʴʰʝ  

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 34 8,8Ñ2,6 47 12,2Ñ1,6 21 5,4Ñ1,1 

ɾʝʥʱʠʥʳ (n=202) 10 2,6Ñ0,8** 13 3,3Ñ0,9*** 2 0,5Ñ0,3*** 

ɺʩʝʛʦ (n=385) 44 11,4Ñ1,8 60 15,5Ñ1,8* 23 5,9Ñ1,2*** 

ʇʨʠʤʝʯʘʥʠʝ. PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ>0,05, ** ð ʨ<0,01, *** ð ʨ<0,001 
 

ʍʘʨʘʢʪʝʨ ʢʫʨʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʦʩʪʘʚʘʣʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʜʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʊʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ 

ʩʪʘʣʠ ʢʫʨʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ʍʘʨʘʢʪʝʨ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʩʷ (ʊʘʙʣʠʮʘ 6).  
 

ʊʘʙʣʠʮʘ 6  

ʍɸʈɸʂʊɽʈ ʋʇʆʊʈɽɹʃɽʅʀʗ ɸʃʂʆɻʆʃʗ ɺ ʇɽʈʀʆɼ ʇɸʅɼɽʄʀʀ 
  

ʇʦʣ ʍʘʨʘʢʪʝʨ  

ʙʦʣʴʰʝ  ʪʘʢʞʝ  ʤʝʥʴʰʝ  

ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm ʘʙʩ. ʯʠʩʣʦ PÑm 

ʄʫʞʯʠʥʳ (n=183) 91 23,6Ñ2,1 35 9,1Ñ1,4 57 14,8Ñ1,8 

ɾʝʥʱʠʥʳ (n=202) 29 7,5Ñ1,3** 17 4,4Ñ1,2* 156 40,5Ñ2,5** 

ɺʩʝʛʦ (n=385) 120 31,1Ñ2,3 52 13,5Ñ1,7 213 55,3Ñ2,5 

ʇʨʠʤʝʯʘʥʠʝ. PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʦʧʨʦʰʝʥʥʳʭ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * 

ð ʨ<0,01, ** ð ʨ<0,001. 
 

ʊʘʢ (44,6Ñ2,5) ʧʘʮʠʝʥʪʦʚ ʩʪʘʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ, ʯʝʤ ʜʦ ʧʘʥʜʝʤʠʠ 

(32,2Ñ2,3), ʥʦ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʥʝ ʚʳʷʚʣʝʥʦ, ʨ>0,05. ʊʘʢ ʙʦʣʴʰʝ 

ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʴ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ (31,1Ñ2,3), ʤʝʥʴʰʝ (55,3Ñ2,5) ʠ ʪʘʢʞʝ 

ʫʧʦʪʨʝʙʣʷʶʱʠʭ (13,5Ñ1,7), ʨ<0,001. ʇʨʠʯʝʤ, ʠʟ ʯʠʩʣʘ ʤʫʞʯʠʥ (23,6Ñ2,1) ʯʘʱʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ 

ʧʠʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʞʝʥʱʠʥʳ (7,5Ñ1,3), ʨ<0,001. ʊʦʛʜʘ ʢʘʢ ʞʝʥʱʠʥʳ, ʯʘʱʝ ʦʪʚʝʯʘʣʠ, ʯʪʦ ʩʪʘʣʠ 

ʧʠʪʴ ʤʝʥʴʰʝ (40,5Ñ2,5), ʯʝʤ ʤʫʞʯʠʥʳ (14,8Ñ1,8), ʨ<0,001. ʋʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʴ ʤʫʞʯʠʥ 

ʠ ʞʝʥʱʠʥ ʪʘʢʞʝ, ʢʘʢ ʠ ʨʘʥʴʰʝ ʩʦʩʪʘʚʠʣʘ (9,1Ñ1,4 ʠ 4,4Ñ1,2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ<0,01. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ, ʤʝʥʴʰʝ ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʴ ʚʦ ʚʨʝʤʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʭ ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙʣʷʣʠ ʪʘʢʞʝ ʢʘʢ 

ʠ ʜʦ ʧʘʥʜʝʤʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʪʨʝʪʴʷ ʯʘʩʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʪʘʣʠ 

ʫʧʦʪʨʝʙʣʷʪʴ ʘʣʢʦʛʦʣʴ ʯʘʱʝ, ʦʩʦʙʝʥʥʦ ʤʫʞʯʠʥʳ. ɹʦʷʣʠʩʴ ʫʤʝʨʝʪʴ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ 

ʦʪʤʝʪʠʣʠ (47,7Ñ2,5) ʦʧʨʦʰʝʥʥʳʭ, ʪʦʛʜʘ ʢʘʢ, ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʙʦʷʣʠʩʴ ʟʘʨʘʟʠʪʴʩʷ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʩʦʩʪʘʚʠʣʦ (52,2Ñ2,5), ʨ>0,05. ʀʟ ʯʠʩʣʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʞʝʥʱʠʥʳ 

ʯʘʱʝ ʦʪʚʝʯʘʣʠ çɼʘè (31,9Ñ2,3), ʯʝʤ ʤʫʞʯʠʥʳ (15,8Ñ1,8), ʨ<0,001. ʀʟ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ, 

ʦʪʚʝʪʠʚʰʠʭ çʅʝʪè, ʤʫʞʯʠʥ ʙʦʣʴʰʝ (31,7Ñ2,3), ʯʝʤ ʞʝʥʱʠʥ (20,5Ñ2,0), ʨ<0,001. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʦʪʚʝʪʘʭ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʝ ʚʳʷʚʣʝʥʦ ʠʟ ʯʠʩʣʘ ʪʝʭ, ʢʪʦ 

ʙʦʠʪʩʷ ʫʤʝʨʝʪʴ ʠ ʥʝ ʙʦʠʪʩʷ ʫʤʝʨʝʪʴ ʚʦ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʊʘʢʦʚʳʭ ʞʝʥʱʠʥ ʙʦʣʴʰʝ, ʯʝʤ ʤʫʞʯʠʥ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʥʜʝʤʠʶ ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦ ʩʪʦʨʦʥʳ ʧʩʠʭʠʘʪʨʦʚ ʠ 

ʩʤʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʨʝʢʦʤʝʥʜʫʝʪ ʣʶʜʷʤ ʦʩʪʘʚʘʪʴʩʷ 

ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʜʘʞʝ ʚ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ. ɺʆɿ ʨʘʟʨʘʙʦʪʘʣʘ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʜʦʤʘ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʠʥʚʝʥʪʘʨʷ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪʩʷ 

ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʤ ʦʬʠʩʦʤ ɺʆɿ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʨʴʙʝ ʩ ʥʠʤʠ [7].  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚʘʞʥʦ ʫʜʝʣʠʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʝ, ʦʢʘʟʘʥʠʶ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ʅʘ ʵʪʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʠ ɺʆɿ, ʦʪʤʝʯʘʷ, ʯʪʦ ʧʩʠʭʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ɺʆɿ ʨʝʢʦʤʝʥʜʫʝʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʨʘʤʢʘʭ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʮʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʆʆʅ ʢ 2030 ʛʦʜʫ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ [8, ʩ. 7]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʦʢʘʟʘʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʥʘʩʝʣʝʥʠʶ ʚʘʞʥʦ ʚʢʣʶʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʩʠʤʧʪʦʤʘʭ ʠ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʝʘʣʴʥʳʝ 

ʮʠʬʨʳ ʦ ʙʦʣʴʥʳʭ, ʩʣʫʯʘʝʚ ʩʤʝʨʪʥʦʩʪʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʥʦ ʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʩʝʣʝʥʠʝʤ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʨʫʙʮʦʚʳʭ ʩʪʝʥʦʟʦʚ 

ʪʨʘʭʝʠ. ʆʧʠʩʘʥʳ ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʨʝʟʝʢʮʠʠ ʪʨʘʭʝʠ, ʧʦʚʳʰʘʶʱʝʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʧʨʠ ʝʝ ʨʫʙʮʦʚʦʡ ʦʙʩʪʨʫʢʮʠʠ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ 15 ʙʦʣʴʥʳʭ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʣʝʛʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʣʝʯʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ ʣʦʨ-ʦʪʜʝʣʝʥʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣ ̫ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦʜ 

ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʙʳʣʦ 15 ʙʦʣʴʥʳʭ ʩ ʨʫʙʮʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʠʣʠ ʪʨʘʭʝʦʤʘʣʷʮʠʝʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʧʦʣʫʢʦʣʝʮ. ʋ 6 ʧʘʮʠʝʥʪʦʚ ʜʦʧʫʩʪʠʤʘʷ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʭʝʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʮʠʠ ʝʝ ʧʨʦʩʚʝʪʘ ʫʜʣʠʥʷʣʘʩʴ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʫ ʥʠʞʥʝʛʦ ʢʨʘʷ 

ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʘ ʫ 9 ʙʦʣʴʥʳʭ ʨʫʙʮʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʠʣʠ 

ʪʨʘʭʝʦʤʘʣʷʮʠʷ ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ, ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʠ ʚ ʜʨʫʛʠʭ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʛʦ ʧʫʪʠ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʥʫʞʝʥ ʙʳʣ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʫʩʪʨʘʥʝʥʠʷ 

ʦʙʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʣʠʙʦ ʧʨʠ ʧʝʨʚʦʤ ʞʝ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ, ʣʠʙʦ, 

ʦʩʫʱʝʩʪʚʠʚ ʫʩʧʝʰʥʫʶ ʧʦʣʥʫʶ ʠʣʠ ʯʘʩʪʠʯʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʪʨʘʭʝʠ, 

ʦʙʣʝʛʯʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʧʨʦʩʚʝʪʘ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʠʣʠ ʚ ʛʦʨʪʘʥʠ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ ʦʧʠʩʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʥʝ ʪʦʣʴʢʦ ʥʠʞʥʝʡ, ʥʦ ʠ ʚʝʨʭʥʝʡ 

ʤʦʙʠʣʠʟʘʮʠʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʜʘʞʝ ʢ ʯʘʩʪʠ ʪʨʘʭʝʠ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʧʨʠ ʩʦʭʨʘʥʝʥʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ ʨʠʛʠʜʥʦʩʪʠ ʝʝ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʩʪʝʥʦʢ, ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ. 

 

Abstract. The aim of the study is to improve the results of treatment of cicatricial stenosis of 

the trachea. The stages of performing a circular resection of the trachea, which increases 

the effectiveness of restoring the lumen of the trachea in case of its cicatricial obstruction, are 

described. This technique was tested on 15 patients. All this made it easier to complete the task at 

the optimal time of treatment. Material and methods. In the Otolaryngology Department of 

the National Hospital under the Ministry of Health of the Kyrgyz Republic, under our supervision, 

there were 15 patients with a cicatricial process or tracheomalacia with a length of more than 

5 semicircles. In 6 patients, the length of destruction of its lumen acceptable for reconstruction of 

the trachea was lengthened by a cannula tracheostomy located at the lower edge, and in 9 patients, 

cicatricial deformity of the lumen of the trachea or tracheomalacia was localized in the cervical 

region and in other above-mentioned anatomical structures of the respiratory tract. In all these 
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observations, an original approach to the task was needed, which would solve the problem of 

eliminating the obstruction of the lumen of the trachea either at the first surgical intervention, or, by 

performing a successful complete or partial reconstruction of the cervical trachea, would facilitate 

the restoration of its lumen in the thoracic region or in the larynx. Conclusion. It follows from 

the materials presented that the method of performing the described variant of reconstructive 

surgery, which differs not only in the lower, but also in the upper mobilization of the respiratory 

tract, as well as an economical attitude even to the part of the trachea injured by the cannula 

tracheostomy, while maintaining the elasticity and rigidity of its remaining walls, deserves attention 

and, of course, can be recommended for implementation in practice. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʥʦʟ, ʪʨʘʭʝʷ, ʪʨʘʭʝʦʩʪʦʤʠʷ, ʣʘʨʠʥʛʦʪʨʘʭʝʘʣʴʥʳʡ ʘʥʘʩʪʘʤʦʟ, 

ʮʠʨʢʫʣʷʨʥʘʷ ʨʝʟʝʢʮʠʷ, ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʭʠʨʫʨʛʠʷ ʪʨʘʭʝʠ. 

 

Keywords: stenosis, trachea, tracheostomy, laryngotracheal anastomosis, circular resection, 

tracheal reconstructive surgery. 

 

ʄʝʪʦʜʠʢʘ ʣʝʯʝʥʠʷ ʨʫʙʮʦʚʦʛʦ ʩʪʝʥʦʟʘ ʪʨʘʭʝʠ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʵʪʘʧʳ ʮʠʨʢʫʣʷʨʥʦʡ 

ʨʝʟʝʢʮʠʠ ʩʪʝʥʦʟʠʨʦʚʘʥʥʦʛʦ ʦʪʜʝʣʘ ʪʨʘʭʝʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʨʘʭʝʦʪʨʘʭʝʘʣʴʥʦʛʦ 

ʠʣʠ ʪʨʘʭʝʦʣʘʨʠʥʛʝʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ [1, 2]. ʆʥ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʝʩʣʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʝʚʳʰʘʝʪ 5 ʧʦʣʫʢʦʣʝʮ ʪʨʘʭʝʠ, ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʪʫʨʘʮʠʠ 

ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʚ ʝʝ ʰʝʡʥʦʤ ʦʪʜʝʣʝ, ʩʦʯʝʪʘʶʪʩʷ ʩ ʪʘʢʦʚʳʤʠ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʠʣʠ ʚ ʛʦʨʪʘʥʠ 

[2, 3]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʘ ʫʜʣʠʥʷʝʪʩʷ ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢʘʥʶʣʴʥʦʡ 

ʪʨʘʭʝʦʩʪʦʤʦʡ [3ï5]. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʪʨʘʭʝʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʬʠʮʠʪʘ ʚ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʝʝ ʩʪʝʥʦʢ ʧʨʠ 

ʩʫʤʤʘʨʥʦʤ ʫʯʝʪʝ ʧʦʨʘʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʩʥʦʚʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʨʘʞʝʥʥʦʛʦ ʦʪʜʝʣʘ ʪʨʘʭʝʠ ʧʨʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʙʩʪʨʫʢʮʠʠ ʪʨʘʭʝʠ, ʫʜʣʠʥʝʥʥʦʡ ʠʣʠ ʩʦʯʝʪʘʶʱʝʶʩʷ ʩ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʠʣʠ 

ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʷʚʣʷʝʪʩʷ ʧʦʜʢʫʧʘʶʱʝʡ. ʆʜʥʘʢʦ ʵʪʦ, ʢʘʢ ʥʘʤ ʢʘʟʘʣʦʩʴ, ʙʫʜʝʪ 

ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʙʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 1) ʫʜʣʠʥʠʪʴ ʜʦʧʫʩʪʠʤʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʮʠʨʢʫʣʷʨʥʦʡ ʨʝʟʝʢʮʠʠ ʪʨʘʭʝʠ, 2) ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʥʝ ʫʜʘʣʝʥʠʝ, ʘ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʭʝʠ ʠʣʠ ʝʝ ʯʘʩʪʠ, ʧʦʚʨʝʞʜʝʥʥʦʡ 

ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʥʦ ʩʦʭʨʘʥʠʚʰʝʡ ʨʠʛʠʜʥʦʩʪʴ ʠ ʧʨʠʩʫʱʝʡ ʝʡ ʢʦʥʪʫʨʥʦʩʪʠ ʠ 

3) ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʨʥʦʡ ʨʝʟʝʢʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʩʪʨʫʢʮʠʶ ʧʨʦʩʚʝʪʘ ʚ ʝʝ h ʝʡʥʦʤ ʦʪʜʝʣʝ ʠ ʦʙʣʝʛʯʠʪʴ ʪʝʤ ʩʘʤʳʤ ʧʨʦʙʣʝʤʫ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʙʦʣɹʥʦʛʦ ʦʪ ʨʫʙʮʦʚʦʛʦ ʩʪʝʥʦʟʘ, ʠʤʝʶʱʝʛʦ ʜʨʫʛʫʶ ʣʦʢʘʣʠʟʘʮʠʶ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʛʦʩʧʠʪʘʣʝ ʧʨʠ ʄʠʥʟʜʨʘʚʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʦ 15 ʙʦʣʴʥʳʭ ʩ 

ʨʫʙʮʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʠʣʠ ʪʨʘʭʝʦʤʘʣʷʮʠʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʧʦʣʫʢʦʣʝʮ. ʋ 

6 ʧʘʮʠʝʥʪʦʚ ʜʦʧʫʩʪʠʤʘʷ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʭʝʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʝʩʪʨʫʢʮʠʠ ʝʝ ʧʨʦʩʚʝʪʘ 

ʫʜʣʠʥʷʣʘʩʴ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʫ ʥʠʞʥʝʛʦ ʢʨʘʷ ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʘ ʫ 9 ʙʦʣʴʥʳʭ ʨʫʙʮʦʚʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʠʣʠ ʪʨʘʭʝʦʤʘʣʷʮʠʷ ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ, ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʠ ʚ ʜʨʫʛʠʭ 

ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʜʳʭʘʪʝʣʴʥʦʛʦ ʧʫʪʠ. 
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ɺʦ ʚʩʝʭ ʵʪʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʥʫʞʝʥ ʙʳʣ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʫʩʪʨʘʥʝʥʠʷ ʦʙʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʣʠʙʦ ʧʨʠ 

ʧʝʨʚʦʤ ʞʝ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ, ʣʠʙʦ, ʦʩʫʱʝʩʪʚʠʚ ʫʩʧʝʰʥʫʶ ʧʦʣʥʫʶ ʠʣʠ 

ʯʘʩʪʠʯʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʪʨʘʭʝʠ, ʦʙʣʝʛʯʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʧʨʦʩʚʝʪʘ ʚ 

ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʠʣʠ ʚ ʛʦʨʪʘʥʠ. 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʠ 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʰʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʧʨʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʝʝ ʦʙʩʪʨʫʢʮʠʠ, ʧʨʝʚʳʰʘʶʱʝʡ 5 ʧʦʣʫʢʦʣʝʮ, ʷʚʣʷʣʦʩʴ ʤʦʙʠʣʠʟʘʮʠʷ ʥʝ ʪʦʣʴʢʦ 

ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʪʨʘʭʝʠ, ʥʦ ʠ ʚʝʨʭʥʝʛʦ. ʂ ʤʦʙʠʣʠʟʘʮʠʠ ʧʦʩʣʝʜʥʝʡ ʤʳ ʧʨʠʩʪʫʧʘʣʠ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʤʦʙʠʣʠʟʘʮʠʠ ʥʠʞʥʝʛʦ ʢʦʥʮʘ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʚʘʨʠʘʥʪʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʨʝʜʠʥʥʳʡ ʨʘʟʨʝʟ ʰʝʠ ʧʨʦʜʣʝʚʘʣʠ ʢʚʝʨʭʫ ʯʫʪʴ ʚʳʰʝ ʫʨʦʚʥʷ ʧʨʦʝʢʮʠʠ 

ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ. ʆʪ ʧʦʩʣʝʜʥʝʡ ʦʪʩʝʧʘʨʠʨʦʚʘʣʠ ʤʷʛʢʠʝ ʪʢʘʥʠ ʚ ʩʪʦʨʦʥʳ ʜʦ ʦʙʥʘʞʝʥʠʷ 

ʥʘʟʚʘʥʥʦʡ ʢʦʩʪʠ, ʩʫʭʦʞʠʣʠʷ ʜʚʫʙʨʶʰʥʦʡ ʤʳʰʮʳ ʠ ʤʳʰʮ, ʧʨʠʢʨʝʧʣʷʶʱʠʭʩʷ ʢ ʥʝʡ ʩʥʠʟʫ ʠ 

ʩʚʝʨʭʫ. ʇʦʩʣʝʜʥʠʝ ʦʪʩʝʢʘʣʠ ʫ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʤʳ ʧʦʣʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʱʘʪʴ ʛʦʨʪʘʥʴ ʢʥʠʟʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʚʝʨʭʥʠʡ ʦʪʨʝʟʦʢ ʪʨʘʭʝʠ ʧʦʩʣʝ ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʨʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ, ʥʝ 

ʟʘʭʦʜʷʱʝʡ ʩʚʝʨʭʫ ʟʘ ʧʝʨʩʪʥʝʚʠʜʥʳʡ ʭʨʷʱ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʮʠʨʢʫʣʷʨʥʫʶ ʨʝʟʝʢʮʠʶ ʪʨʘʭʝʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 7 ʧʦʣʫʢʦʣʝʮ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʥʘʩʪʦʤʦʟ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʤʦʙʠʣʠʟʘʮʠʠ ʚʝʨʭʥʝʛʦ ʢʦʥʮʘ 

ʪʨʘʭʝʠ ʥʫʞʥʦ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ʅʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʠʙʦ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʧʦʜʲʷʟʳʯʥʦʡ ʢʦʩʪʠ ʦʪ ʩʫʭʦʞʠʣʴʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʩʪʨʦʡʩʪʚʫ 

ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʨʝʥʴ ʷʟʳʢʘ ʥʝ ʙʫʜʝʪ ʩ ʪʘʢʦʡ ʞʝ ʩʠʣʦʡ, ʢʘʢ 

ʚ ʥʦʨʤʝ, ʜʘʚʠʪʴ ʚʦ ʚʨʝʤʷ ʛʣʦʪʘʥʠʷ ʥʘ ʥʘʜʛʦʨʪʘʥʥʠʢ, ʘ ʛʦʨʪʘʥʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʞʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ ʜʦʩʪʘʪʦʯʥʦ ʵʥʝʨʛʠʯʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʢʚʝʨʭʫ. ɺ ʠʪʦʛʝ ʧʨʠ ʪʘʢʦʡ 

ʜʠʩʢʦʦʨʜʠʥʘʮʠʠ ʤʳʰʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʛʣʦʪʘʥʠʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʵʪʠʭ ʠʣʠ 

ʦʩʣʘʙʣʝʥʥʳʭ ʠʤʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ ʪʘʢʘʷ ʤʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʜʦʧʫʩʪʠʤʦʡ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʤʳʰʮʳ ʛʦʨʪʘʥʠ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʩʪʦʷʪʝʣʴʥʳ ʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʙʝʟ 

ʫʯʘʩʪʠʷ ʨʝʟʝʨʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʣʦʪʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʜʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʦʧʠʩʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʝʥʥʘʷ ʣʘʨʠʥʛʦʩʢʦʧʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʮʝʥʢʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʤʳʰʮ ʛʦʨʪʘʥʠ. ɽʩʣʠ ʦʥʘ ʚ ʥʦʨʤʝ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʫʜʣʠʥʝʥʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʙʩʪʨʫʢʮʠʠ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ.  

ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʦʝ ʧʨʝʚʳʰʝʥʠʝ çʧʦʣʥʦʤʦʯʠʡè ʦʧʝʨʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʦʤ. ɺ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʠʚʝʜʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ.  

ʇʨʠʚʦʜʠʤ ʢʨʘʪʢʫʶ ʚʳʧʠʩʢʫ ʠʟ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʙʦʣʴʥʦʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʥʳʡ 

ʚʘʨʠʘʥʪ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʟʘʚʝʨʰʠʣʩʷ, ʢʘʢ ʤʳ ʩʯʠʪʘʝʤ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʫʜʘʯʝʡ.  

ɹ-ʦʡ ɼ-ʩʦʚ ʊ. ɸ., 50 ʣʝʪ (ʠ. ʙ. ̄ 20001/1138), ʧʦʩʪʫʧʠʣ ʚ ʃʆʈ ʦʪʜʝʣʝʥʠʝ ʅɻʄɿʂʈ ʩ 

ʞʘʣʦʙʘʤʠ ʥʘ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ ʚ ʧʦʢʦʝ, ʫʩʠʣʝʥʠʝ ʦʜʳʰʢʠ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. 
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 9 ʤʝʩʷʮʝʚ ʥʘʟʘʜ ʧʝʨʝʥʝʩ ʦʧʝʨʘʮʠʶ ʥʘ ʩʝʨʜʮʝ ð ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʤʠʪʨʘʣʴʥʦʛʦ ʠ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʩʣʦʞʥʠʣʩʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ ʠʟ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ. ɼʣʠʪʝʣʴʥʦ ʥʘʭʦʜʠʣʩʷ ʥʘ ʀɺʃ ʨʝʘʥʠʤʘʮʠʦʥʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

ɺʳʧʠʩʘʥ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʉʧʫʩʪʷ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩʪʘʣ ʦʪʤʝʯʘʪʴ 

ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ.  

ɺ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ ʪʷʞʝʣʦʝ, ʜʳʭʘʥʠʝ ʩʪʨʠʜʦʨʦʟʥʦʝ, ʩʣʳʰʥʦ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʇʨʠ ʥʝʧʨʷʤʦʡ ʣʘʨʠʥʛʦʩʢʦʧʠʠ ʚʭʦʜ ʚ ʛʦʨʪʘʥʴ ʩʚʦʙʦʜʝʥ, ʥʘʜʛʦʨʪʘʥʥʠʢ ʚ ʚʠʜʝ 

ʨʘʟʚʝʨʥʫʪʦʛʦ ʣʝʧʝʩʪʢʘ. ɻʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʧʦʜʚʠʞʥʳ. ʇʦʜʛʦʣʦʩʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʫʞʝʥʦ ʜʦ 1,5-2ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɼʳʭʘʥʠʝ ʟʘʪʨʫʜʥʝʥʦ. ʅʘ ʪʦʤʦʛʨʘʤʤʝ 

ʛʦʨʪʘʥʠ ʚ ʩʨʝʟʝ 5 ʩʤ, ʦʙʝ ʧʦʣʦʚʠʥʳ ʛʦʨʪʘʥʠ ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ. ʅʘ ʫʨʦʚʥʝ ʪʨʘʭʝʠ 

ʧʨʦʩʚʝʪ ʝʝ ʨʝʟʢʦ ʩʩʫʞʝʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʩʤ. 

ɺ ʜʝʥʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʃʆʈ ʦʪʜʝʣʝʥʠʝ, ʥʘʤʠ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʠʟʚʝʜʝʥʘ 

ʪʨʘʭʝʦʩʪʦʤʠʷ. ʈʘʟʨʝʟ ʢʦʞʠ ʧʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʝʢʮʠʠ ʧʝʨʩʪʥʝʚʠʜʥʦʛʦ ʭʨʷʱʘ ʜʦ 

ʷʨʝʤʥʦʡ ʚʳʨʝʟʢʠ. ʄʷʛʢʠʝ ʪʢʘʥʠ ʧʦʩʣʦʡʥʦ ʨʘʩʩʝʯʝʥʳ. ʇʝʨʝʰʝʝʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʨʘʩʩʝʯʝʥ ʧʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʠ ʣʠʛʠʨʦʚʘʥ. ʆʙʥʘʞʝʥʘ ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ ʪʨʘʭʝʠ. ʊʨʘʭʝʷ ʚʩʢʨʳʪʘ 

ʥʘ ʫʨʦʚʥʝ 4ï6 ʧʦʣʫʢʦʣʝʮ. ʇʦʩʣʝ ʚʩʢʨʳʪʠʷ ʪʨʘʭʝʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʫʞʝʥʠʝ, ʩʪʝʥʢʘ ʪʨʘʭʝʠ ʫʪʦʣʱʝʥʘ. ʀʟ-ʟʘ ʨʠʛʠʜʥʦʩʪʠ ʩʪʝʥʦʢ ʪʨʘʭʝʠ ʨʘʟʚʝʨʥʫʪʴ 

ʠ ʨʘʩʰʠʨʠʪʴ ʜʦ ʜʦʩʪʘʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʪʨʘʭʝʠ ʥʝ ʫʜʘʣʦʩʴ. ʀʟ ʧʨʦʩʚʝʪʘ ʪʨʘʭʝʠ ʠʩʩʝʯʝʥʘ ʯʘʩʪʴ 

ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ ʠ ʨʘʩʰʠʨʝʥʘ ʪʨʘʭʝʦʩʪʦʤʘ ʟʘ ʩʯʝʪ ʩʢʫʩʳʚʘʥʠʷ ʝʝ ʢʨʘʝʚ. ʇʦ ʧʝʨʠʤʝʪʨʫ 

ʪʨʘʭʝʦʩʪʦʤʳ ʥʘʣʦʞʝʥʳ ʢʦʞʥʦ-ʪʨʘʭʝʘʣʴʥʳʝ ʰʚʳ ʠʟ ʣʝʩʢʠ ʠ ʣʝʛʢʠʤ ʥʘʪʷʞʝʥʠʝʤ ʠʭ ʩ 

ʧʦʤʦʱʴʶ ʤʘʨʣʝʚʦʡ ʪʝʩʝʤʢʠ ʫʚʷʟʘʥʳ ʧʦʟʘʜʠ ʰʝʠ. 

ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʪʨʘʭʝʦʩʪʦʤʠʠ ʧʦʜ ʅʃɸ+ʤ/ʘ sol. Novocaini 2% - 70ʤʣ ʧʨʦʠʟʚʝʜʝʥʘ 

ʦʧʝʨʘʮʠʷ ð ʮʠʨʢʫʣʷʨʥʘʷ ʨʝʟʝʢʮʠʷ ʪʨʘʭʝʠ ʩ ʤʦʙʠʣʠʟʘʮʠʝʡ ʛʦʨʪʘʥʠ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʪʨʘʭʝʠ ʠ ʩʰʠʚʘʥʠʝʤ ʠʭ ʢʦʥʝʮ ʚ ʢʦʥʝʮ.  

ʇʨʦʠʟʚʝʜʝʥ ʦʢʘʡʤʣʷʶʱʠʡ ʨʘʟʨʝʟ ʢʦʞʠ ʚʦʢʨʫʛ ʪʨʘʭʝʦʩʪʦʤʳ ʠ ʧʨʦʜʦʣʞʝʥʥʳʡ ʢʚʝʨʭʫ ʠ 

ʢʥʠʟʫ ʧʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ. ʇʦʜʣʝʞʘʱʠʝ ʨʫʙʮʦʚʳʝ ʠ ʤʷʛʢʠʝ ʪʢʘʥʠ ʚʦʢʨʫʛ ʩʪʦʤʳ ʠʩʩʝʯʝʥʳ ʜʦ 

ʪʨʘʭʝʠ ʚʤʝʩʪʝ ʩ ʢʦʞʥʦ-ʪʨʘʭʝʘʣʴʥʳʤ ʢʘʥʘʣʦʤ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʪʨʘʭʝʠ. 

ʈʫʙʮʦʚʦ ʠʟʤʝʥʝʥʥʘʷ ʝʝ ʯʘʩʪʴ ʚ ʧʨʝʜʝʣʘʭ IIïV ʧʦʣʫʢʦʣʝʮ ʮʠʨʢʫʣʷʨʥʦ ʠʩʩʝʯʝʥʘ. ʄʦʙʠʣʠʟʦʚʘʥ 

ʜʠʩʪʘʣʴʥʳʡ ʦʪʜʝʣ ʪʨʘʭʝʠ. ʀʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʙʣʠʟʠʪʴ ʜʠʩʪʘʣʴʥʳʡ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʡ 

ʦʪʜʝʣʳ ʪʨʘʭʝʠ ʧʨʦʠʟʚʝʜʝʥʦ ʤʦʙʠʣʠʟʘʮʠʷ ʛʦʨʪʘʥʠ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʩʝʯʝʥʠʷ ʥʘʨʫʞʥʳʭ 

ʤʳʰʮ ʛʦʨʪʘʥʠ ʠ ʱʠʪʦʧʦʜʲʷʟʳʯʥʦʡ ʤʝʤʙʨʘʥʳ. ɿʘʪʝʤ ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʪʨʘʭʝʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟ ʦʩʪʘʚʣʝʥʠʷ ʟʘʟʦʨʘ, ʦʥʠ 

ʩʰʠʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʭʨʦʤʠʨʦʚʘʥʥʦʛʦ ʢʝʪʛʫʪʘ ʩʟʘʜʠ ʠ ʧʦ ʙʦʢʘʤ. ʅʘ ʧʝʨʝʜʥʝʡ 

ʩʪʝʥʢʝ ʪʨʘʭʝʠ ʥʘ ʫʨʦʚʥʝ ʩʪʳʢʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʪʨʘʭʝʦʩʪʦʤʘ ʧʦ ʤʝʪʦʜʠʢʝ 

ʢʣʠʥʠʢʠ. 

ʅʘ 15 ʩʫʪʢʠ ʩʥʷʪʳ ʰʚʳ ʩ ʪʨʘʭʝʦʩʪʦʤʳ ʠ ʦʩʥʦʚʥʦʡ ʨʘʥʳ. ɼʳʭʘʥʠʝ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʫʪʠ ʩʚʦʙʦʜʥʦʝ ʧʨʠ ʟʘʢʨʳʪʦʡ ʩʪʦʤʝ. ɺʳʧʠʩʘʥ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʜʥʘʢʦ ʯʝʨʝʟ ʤʝʩʷʮ ʚʥʦʚʴ ʧʦʷʚʠʣʦʩʴ ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ ʚ ʧʦʢʦʝ ʠ ʦʩʦʙʝʥʥʦ 

ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʥʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ ʰʝʠ ʠ ʛʨʫʜʠʥʳ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʨʫʙʮʳ 

ʧʦʩʣʝ ʨʘʥʝʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. ʊʨʘʭʝʦʩʪʦʤʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʠ ʥʝʧʨʷʤʦʡ ʣʘʨʠʥʛʦʩʢʦʧʠʠ 

ʥʠʞʝ ʛʦʣʦʩʦʚʳʭ ʩʢʣʘʜʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʫʮʠʨʢʫʣʷʨʥʦʝ ʩʫʞʝʥʠʝ ʧʦ ʟʘʜʥʝʡ ʠ ʙʦʢʦʚʳʤ 

ʩʪʝʥʢʘʤ ʪʨʘʭʝʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʚʥʦʚʴ ʧʨʦʠʟʚʝʜʝʥʦ ʮʠʨʢʫʣʷʨʥʦʝ ʠʩʩʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ 

ʧʦʨʦʛʘ ʥʘ ʫʨʦʚʥʝ ʩʪʳʢʘ, ʛʜʝ ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʣʩʷ ʥʝʙʦʣʴʰʦʡ ʟʘʟʦʨ. 

ʉʬʦʨʤʠʨʦʚʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʪʨʘʭʝʦʩʪʦʤʘ ʧʦʩʣʝ ʠʩʪʦʥʯʝʥʠʷ ʫʪʦʣʱʝʥʥʳʭ 

ʩʪʝʥʦʢ ʪʨʘʭʝʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʘ ʚʩʣʝʜ ʟʘ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʥʘʯʘʪʴ ʜʠʣʷʪʘʮʠʦʥʥʫʶ ʪʝʨʘʧʠʶ. 
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ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʧʦʩʣʝ ʮʠʨʢʫʣʷʨʥʦʡ ʨʝʟʝʢʮʠʠ ʪʨʘʭʝʠ, ʙʦʣʴʰʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʪʦʯʥʝʝ ʚ ʧʨʝʜʝʣʘʭ 1ï6 ʪʨʘʭʝʘʣʴʥʳʭ ʧʦʣʫʢʦʣʝʮ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʥʳʝ 

ʚʝʨʭʥʶʶ ʤʦʙʠʣʠʟʘʮʠʶ ʛʦʨʪʘʥʠ ʠ ʥʠʞʥʶʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʤʦʙʠʣʠʟʘʮʠʠ ʪʨʘʭʝʠ, 

ʜʠʩʪʘʣʴʥʳʡ ʝʝ ʢʦʥʝʮ ʫʜʘʣʦʩʴ ʩ-ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʦʜʪʷʥʫʪʴ ʢ ʧʝʨʩʪʥʝʚʠʜʥʦʤʫ ʭʨʷʱʫ ʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʨʘʭʝʦʛʦʨʪʘʥʥʳʡ ʘʥʘʩʪʦʤʦʟ, ʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʟʘʟʦʨʦʤ ʧʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʠ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦʜʦʙʠʝ ʤʝʤʙʨʘʥʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʦʣʦʜʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʛʨʘʥʫʣʷʮʠʡ), ʦʙʫʩʣʦʚʠʚʰʝʡ ʥʘʨʘʩʪʘʶʱʝʝ ʟʘʪʨʫʜʥʝʥʠʝ ʜʳʭʘʥʠʷ. ʀʟ-ʟʘ 

ʧʨʠʩʪʫʧʘ ʫʜʫʰʴʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʨʦʯʥʘʷ ʪʨʘʭʝʦʩʪʦʤʠʷ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʨʫʙʮʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʫʜʘʣʝʥʦ ʧʦʜʩʣʠʟʠʩʪʦ ʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʦʡʢʫʶ 

ʙʝʩʢʘʥʶʣʴʥʫʶ ʪʨʘʭʝʦʩʪʦʤʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʣʷʪʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʊ-ʦʙʨʘʟʥʳʤ 

ʩʠʣʠʢʦʥʦʚʳʤ ʧʨʦʪʝʢʪʦʨʦʤ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʦʩʣʝ ʵʪʦʛʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʘʢʦʡ ʩʠʪʫʘʮʠʝʡ ʩ 

ʧʦʤʦʱʴʶ ʜʠʣʷʪʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʡ. ɺ ʵʪʦʤ ʥʝ ʧʨʠʭʦʜʠʪʩʷ 

ʩʦʤʥʝʚʘʪʴʩʷ ʧʦʩʢʦʣʴʢʫ ʜʦ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʨʫʙʮʦʚʳʡ 

ʩʪʝʥʦʟ ʙʳʣ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʩʦʩʪʦʷʣ ʠʟ ʟʨʝʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʙʳʣ 

ʫʩʫʛʫʙʣʝʥ ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ. ʇʦʩʣʝʜʥʶʶ ʠʥʦʛʜʘ ʤʦʞʥʦ ʥʝ ʚʢʣʶʯʘʪʴ ʧʦʣʥʦʩʪʴʶ ʚ 

ʙʣʦʢ ʩ ʮʠʨʢʫʣʷʨʥʦ ʨʝʟʝʮʠʨʫʝʤʦʡ ʪʨʘʭʝʝʡ, ʘ ʦʩʪʘʚʣʷʪʴ ʚ ʧʨʝʜʝʣʘʭ ʝʝ ʩʪʝʥʦʢ ʠʣʠ ʠʭ ʯʘʩʪʠ, 

ʩʦʭʨʘʥʠʚʰʠʭ ʨʠʛʠʜʥʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʯʘʩʪʴ ʪʨʘʭʝʠ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʬʠʛʫʨʥʳʡ 

ʘʥʘʩʪʦʤʦʟ ʩ ʙʝʩʢʘʥʶʣʴʥʦʡ ʩʪʦʡʢʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ.  

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʚʝʨʰʠʪʩʷ ʧʨʦʮʝʩʩ ʟʘʞʠʚʣʝʥʠʷ, ʤʦʞʥʦ ʟʘʢʦʥʯʠʪʴ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʤ ʫʰʠʚʘʥʠʝʤ ʪʨʘʭʝʦʩʪʦʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʧʝʨʝʚʝʩʪʠ ʙʦʣʴʥʦʛʦ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʳʭʘʥʠʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ ʦʧʠʩʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʥʝ ʪʦʣʴʢʦ ʥʠʞʥʝʡ, ʥʦ ʠ 

ʚʝʨʭʥʝʡ ʤʦʙʠʣʠʟʘʮʠʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʜʘʞʝ ʢ ʯʘʩʪʠ 

ʪʨʘʭʝʠ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʢʘʥʶʣʴʥʦʡ ʪʨʘʭʝʦʩʪʦʤʦʡ, ʧʨʠ ʩʦʭʨʘʥʝʥʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʨʠʛʠʜʥʦʩʪʠ ʝʝ ʦʩʪʘʚʰʠʭ ʩʪʝʥʦʢ, ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʫ ʞʠʪʝʣʝʡ ʚ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ ʩ 29 ʤʘʨʪʘ 2021 ʛʦʜʘ ʧʦ 30 ʤʘʷ 2022 ʛʦʜʘ. ɿʘ ʪʨʠ 

ʛʦʜʘ 2020, 2021, 2022 ʧʦ ʜʘʥʥʳʤ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʛʦʩʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʯʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʚʩʝʛʦ n=143645, ʠʟ ʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ 

n= 108520, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ, ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 6747300 ʥʘʩʝʣʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 1608,3. 

ʂʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʩʣʫʯʘʠ ʩʦʩʪʘʚʠʣʠ n=35125 ʟʘ ʪʨʠ ʛʦʜʘ. ɺʩʝʛʦ 

ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ n=17134 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʠʟ 

ʢʦʪʦʨʳʭ n=4207 ʩʣʫʯʘʝʚ U07.1 (ʇʎʈ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ), n=4869 ʩʣʫʯʘʝ U07.2 (ʇʎʈ-

ʦʪʨʠʮʘʪʝʣʴʥʳʡ). ɹʦʣʴʰʝʝ ʯʠʩʣʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʙʳʣʦ ʚ ʛʨʫʧʧʝ ʦʪ 18ï39 ʣʝʪ (n=216201) 

47%, ʜʘʣʝʝ 40ï50 ʣʝʪ (n=166908) ʠʣʠ 36%. ʕʪʘ ʛʨʫʧʧʘ ʙʦʣʝʝ ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʘ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʱʘʷ, ʛʨʫʧʧʘ ʩ ʩʘʤrʤ ʥʠʟʢʠʤ ʯʠʩʣʦʤ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʙʳʣʠ ʣʶʜʠ 

ʩʪʘʨʰʝ 60 ʣʝʪ (7997) ʠʣʠ ʤʝʥʝʝ 17%. ʂʦʣʠʯʝʩʪʚʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʙʦʣʴʰʝ ʯʝʤ 

ʤʫʞʯʠʥ ð 53% ʠʣʠ n=23677 ʠ 43% ʠʣʠ n=214035 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʘʢʮʠʥʘʮʠʷ ʧʨʦʚʦʜʠʣʦʩʴ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʚʘʢʮʠʥ: AZD-1222, CoronoVac, COVISHIELD, Moderna, Pfizer, QazVac, 

Sputnik Lite, Sputnik V, Vero Cell. 

 

Abstract. The article reflects the data of statistical analysis on prevention among residents in 

the Osh Region of the Kyrgyz Republic for the period from March 29, 2021 to May 30, 2022. Over 

the three years 2020, 2021, 2022, according to the Department of Disease Prevention and State 

Sanitary and Epidemiological Supervision, the number of cases was only n=143645, of which 

laboratory-confirmed n=108520, which is, intensive indicators for 6747300 populations amounted 

to 1608.3. Clinical and epidemiological confirmed cases amounted to n= 35125 cases over three 

years. In total, n= 17134 cases of morbidity were registered for the entire period in the Osh region, 
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of which n= 4207 cases of U07.1 (PCR-positive), n= 4869 cases of U07.2 (PCR-negative). 

The greater number of vaccinated were in the group from 18-39 years (n=216201) 47%, then 40-50 

years (n=166,908) or 36%. This group is more socially active and predominantly working, 

the lowest were people over 60 (7997) or less than 17%. By gender, there were more than 53% 

women or n=23677 and 43% men or n=214035. Moderna, Covishield, AZD-1222, CoronoVac, 

Moderna, Pfizer, QazVac, Sputnik Lite, Sputnik V, Vero Cell were vaccinated with different types of 

vaccines. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʢʮʠʥʘ, ʂʆɺʀɼ-19, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʘʥʜʝʤʠʷ. 

 

Keywords: vaccine, COVID-19, incidence, efficacy, pandemic. 

 

ʇʘʥʜʝʤʠʷ COVID-19 ʟʘʪʨʦʥʫʣʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʛʦ ʤʠʨʘ: ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʫʩʧʝʭʠ ʚ ʙʦʨʴʙʝ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʠʩʭʦʜʷʪ ʦʛʨʦʤʥʳʝ 

ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʮʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ COVID-19 ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʠ ʦʜʥʦ 

ʩʨʝʜʩʪʚʦ ʥʝ ʧʦʣʫʯʠʣʦ ʦʙʱʝʤʠʨʦʚʦʛʦ ʦʜʦʙʨʝʥʠʷ. ʂʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʚʳʟʚʘʥʥʦʝ 

ʚʠʨʫʩʦʤ SARS-COV-2 ʧʨʠʥʝʩ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʢʘʢ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ [1]. 

ʉ ʥʘʯʘʣʦʤ ʚʩʧʳʰʢʠ COVID-19 ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʙʦʨʴʙʫ ʩ ʜʘʥʥʦʡ ʧʘʥʜʝʤʠʝʡ, ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʥʘʜ ʚʦʧʨʦʩʘʤʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʘʢʮʠʥʘʮʠʝʡ 

ʧʨʦʪʠʚ COVID-19: ʨʘʟʨʘʙʦʪʢʘ ʚʘʢʮʠʥ, ʦʮʝʥʢʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ 

ʚʘʢʮʠʥʘʮʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʤʘʩʩʦʚʘʷ ʚʘʢʮʠʥʘʮʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʨʘʤʢʘʭ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʈɺʀ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʢʘʢ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʚ ʤʠʨʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʫʶ ʜʦʣʶ, ʦʢʦʣʦ 95% ʦʪ ʚʩʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺʦʟʙʫʜʠʪʝʣʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʠʥʬʝʢʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʜʘʝʪʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ, ʠ ʵʪʦ ʛʦʚʦʨʠʪ ʪʦ ʪʦʤ, ʪʦ, 

ʟʘʨʘʟʠʪʴʩʷ ʚʠʨʫʩʦʤ ʣʝʛʢʦ. ʇʦʵʪʦʤʫ ʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ð ɻ ʪʦ ʚʘʢʮʠʥʘʮʠʷ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʚʘʢʮʠʥʘʮʠʷ ʧʦʤʦʛʣʘ 

ʯʝʣʦʚʝʯʝʩʪʚʫ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʦʤʠʝʣʠʪʘ, ʩʪʦʣʙʥʷʢʘ ʠ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʫʨʥʳʤʠ ʵʧʠʜʝʤʠʷʤʠ. ɺʘʢʮʠʥʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʠʪʝʪʘ 

ʩ ʚʳʨʘʙʦʪʢʦʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʥʪʠʪʝʣ ʩʚʦʡʩʪʚʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʠʥʬʝʢʮʠʡ, ʩʥʠʞʘʶʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ. ʆʥʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʢʨʘʱʝʥʠʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ [3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʨʝʝʩʪʨʘ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦ ʨʝʛʠʦʥʫ, ʪ.ʝ. ʚʩʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʚʘʢʮʠʥʘʮʠʶ ʧʨʦʪʠʚ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʙʦʣʴʥʳʭ ʟʘʙʦʣʝʚʰʠʭ COVID-19 ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʤʦʤʝʥʪ 30 ʤʘʷ 2022 ʛʦʜʘ. ɺʘʢʮʠʥʘʮʠʷ ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʘʥʘʣʠʟ ʥʘʩʝʣʝʥʠʷ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚʘʢʮʠʥʘʤʠ AZD-1222, CoronoVac, COVISHIELD, 
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Moderna, Pfizer, QazVac, Sputnik Lite, Sputnik V, Vero Cell.   

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʜʦʟ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʣʠʮ, ʧʝʨʝʙʦʣʝʚʰʠʭ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʧʦ ʛ. ʆʰ,  ʠ  

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʠʥʘʷ ʩ 29 ʤʘʨʪʘ 2021 ʛʦʜʘ ʧʦ 30 ʤʘʷ 2022 ʛʦʜʘ. ʇʦʣʫʯʝʥʘ ʙʘʟʘ 

ʢʦʨʦʥʘʚʠʨʫʩʥʳʭ ʙʦʣʴʥʳʭ ʩ 29 ʤʘʨʪʘ 2021 ʛʦʜʘ ʧʦ 30 ʤʘʷ 2022, ʛʜʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʚʩʝ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʌ. ʀ. ʆ., ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ) ʠ 

ʢʣʠʥʠʯʝʩʢʠʝ (ʤʝʩʪʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʧʝʨʚʠʯʥʳʡ ʜʠʘʛʥʦʟ, ʜʘʪʘ ʧʨʠʝʤʘ ʙʦʣʴʥʦʛʦ, 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʇʎʈ ʨʝʟʫʣʴʪʘʪ, ʠʩʭʦʜ, ʚʨʝʤʷ ʚʳʧʠʩʢʠ ʠ ʜʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʙʘʟʝ). ɺʩʝ 

ʧʝʨʝʤʝʥʥʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʛʨʝʛʘʮʠʠ ʜʘʥʥʳʭ, ʥʦ ʚ ʜʘʥʥʦʡ ʙʘʟʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ 

ʧʝʨʝʤʝʥʥʘʷ ʢʘʢ ʧʦʣ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ. ʆʪʜʝʣʴʥʦ ʨʘʩʩʯʠʪʘʣʠ ʦʙʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ ʜʣʷ ʢʘʞʜʦʡ ʚʘʢʮʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ. 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ = 
ɼʦʣʷ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ɼʦʣʷ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ COVID-19, ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʭ ʙʣʘʛʦʜʘʨʷ 

ʚʘʢʮʠʥʘʮʠʠ, ʫʤʥʦʞʘʷ ʯʠʩʣʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ ʥʘ ʦʙʱʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ 

ʥʝʧʨʠʚʠʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʚʳʯʠʪʘʷ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʧʨʦʨʳʚʘ. ʉʜʝʣʘʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʣʠʮ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ COVID-19, ʛʜʝ ʨʘʩʩʯʠʪʘʥ ʢʫʤʫʣʷʪʠʚʥʳʡ ʧʨʦʮʝʥʪ ʨʠʩʢʘ 

ʟʘʨʘʞʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ survfit ʠ ʧʦʩʪʨʦʝʥʳ 

ʢʫʤʫʣʷʪʠʚʥʳʝ ʢʨʠʚʳʝ ʂʘʧʣʘʥʘ-ʄʝʡʝʨʘ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ ggsurvplot.  

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʨʠʩʢʘ ʩ ʧʦʤʦʱʴʶ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʨʘʥʛʦʚʦʛʦ ʪʝʩʪʘ, ʫʯʠʪʳʚʘʷ ʥʘʟʚʘʥʠʝ ʚʘʢʮʠʥʳ, ʚʦʟʨʘʩʪʥʫʶ ʛʨʫʧʧʫ ʠ ʤʝʩʷʮ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʟʘ ʪʨʠ ʛʦʜʘ 2020, 2021, 2022 ʧʦ ʜʘʥʥʳʤ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠ ʛʦʩʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʏʠʩʣʦ 

ʟʘʙʦʣʝʚʰʠʭ n=143645, ʠʟ ʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ n=108520 ʪ. ʝ. ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 6747300 ʥʘʩʝʣʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 1608,3. ʂʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʩʣʫʯʘʠ ʩʦʩʪʘʚʠʣʠ n=35125 ʟʘ ʪʨʠ ʛʦʜʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʦ ʦʙʣʘʩʪʷʤ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 

ʧʨʠʚʝʜʝʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ COVID-19 ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛʦʨʦʜʘ ʆʰ  (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1.  ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ COVID-19 ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ n=17134 ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʠʟ ʢʦʪʦʨʳʭ n=4207 ʩʣʫʯʘʝʚ U07.1 (ʇʎʈ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ) ʠ n=4869 ʩʣʫʯʘʝʚ 

U07.2 (ʇʎʈ-ʦʪʨʠʮʘʪʝʣʴʥʳʡ). ɹʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥ rʚʩʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʣʫʯʠʚʰʠʭ 
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ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ (ʈʠʩʫʥʦʢ 2). ʀʟ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʟ n= 8230 ʩʣʫʯʘʝʚ n=1771 ʧʘʮʠʝʥʪʳ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ, ʧʦ ʛ. ʆʰ ʠʟ n=8904 ʩʣʫʯʘʝʚ ð 

n=3041 ʙʦʣʴʥʳʝ ʧʦʣʫʯʠʣʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ. 
 

 
ʈʠʩʫʥʦʢ 2. ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʧʦʣʫʯʠʚʰʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 
 

ʉʦʛʣʘʩʥʦ ʢʣʠʥʠʯʝʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ n=4812 ʧʘʮʠʝʥʪʦʚ: ʙʝʩʩʠʤʧʪʦʤʥʳʝ n=30, ʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ n=1513, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ n=2316, ʪʷʞʝʣʳʝ n=692 ʠ ʢʨʘʡʥʝ-

ʪʷʞʝʣʳʝ n=171 ʯʝʣʦʚʝʢ. ʅʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʘʮʠʝʥʪʳ ʩ COVID-

ʠʥʬʝʢʮʠʝʡ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ (48,1%), ʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ (31,4%) ʠ ʪʷʞʝʣʦʛʦ ʩʪʝʧʝʥʠ 

ʟʘʙʦʣʝʚʘʥʠʷ (14,3%), ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʘʢʪʠʢʫ  ʣʝʯʝʥʠʷ (ʈʠʩʫʥʦʢ 3). 
 

 
ʈʠʩʫʥʦʢ 3. ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ COVID-19 
 

ɿʥʘʯʠʪʝʣʴʥʳʤ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʴ ʚʘʢʮʠʥʘʮʠʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ, 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʅʘ ʈʠʩʫʥʢʘʭ 1ï3 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʡ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʥʘʯʘʪʦʝ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠ,̫ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʘʢʮʠʥʘʮʠʷ ʧʦʢʘʟʘʣʠ ʩʚʦʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʙʦʨʴʙʝ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ. 

ʍʦʪʷ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʟʘʨʘʞʝʥʠʷ COVID-19, ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʠʤʤʫʥʠʪʝʪʘ (ʧʦ ʠʩʪʝʯʝʥʠʠ 42 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚʘʢʮʠʥʳ) ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʣʝʛʢʦʝ ʪʝʯʝʥʠʝ COVID-19 [1].  

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʘʢʮʠʥʳ: ʚʘʢʮʠʥʳ çʉʠʥʦʬʘʨʤ-Verocellè ʙʦʣʝʝ n=459 

709 (71,5%), Pfizer-BioNTech (BNT162b2) n=66 267 (10,3%) ʚʘʢʮʠʥʳ. ʆʩʪʘʣʴʥʳʝ ʚʘʢʮʠʥʳ 

ʙʳʣʠ ʤʝʥʴʰʝ 10% ʦʪ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʘʢʮʠʥ. ʇʦ ʜʘʥʥʳʤ ʙʘʟʳ ʜʘʥʥʳʭ PUBmed, E-

library ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʨʦʚʦʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʚʘʢʮʠʥ ʦʪ COVID-

19 ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ: ʩʫʙʲʝʜʠʥʠʯʥʳʝ ʚʘʢʮʠʥʳ; ʚʝʢʪʦʨʥʳʝ 

ʚʘʢʮʠʥʳ; ʈʅʂ- ʠ ɼʅʂ-ʩʦʜʝʨʞʘʱʠʝ ʚʘʢʮʠʥʳ; ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʚʠʨʫʩʦʧʦʜʦʙʥʳʭ ʯʘʩʪʠʮ; 

ʮʝʣʴʥʦʚʠʨʠʦʥʥʳʝ ʚʘʢʮʠʥʳ. ɺʘʢʮʠʥʳ COVID-19 ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʬʦʨʤʝ ʙʝʣʢʦʚ ʠ 

ʩʫʙʲʝʜʠʥʠʮ SARS-CoV-2, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʢʦʜʠʨʫʶʱʠʭ ʚʠʨʫʩʥʳʡ ʘʥʪʠʛʝʥ, ʞʠʚʳʭ 

ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʚ, ʨʝʧʣʠʮʠʨʫʶʱʠʭʩʷ ʠ ʥʝʨʝʧʣʠʮʠʨʫʶʱʠʭʩʷ 

ʚʠʨʫʩʥʳʭ ʚʝʢʪʦʨʦʚ, ʚʠʨʫʩʦʧʦʜʦʙʥʳʭ ʯʘʩʪʠʮ ʠ ʢʣʝʪʦʯʥʳʭ ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʦʨʠʪʝʪʥʳʭ 
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ʧʣʘʪʬʦʨʤ (https://goo.su/gHUVQ).  

ʅʘʩʝʣʝʥʠʷ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʘʢʮʠʥʠʨʦʚʘʥʳ 8 ʚʠʜʘʤʠ ʚʘʢʮʠʥ, 

ʦʙʝʩʧʝʯʝʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʦʤ. ɺʘʢʮʠʥʥʳʡ ʩʪʘʪʫʩ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ 

ʚʨʝʤʝʥʥʦ ʟʘʚʠʩʠʤʘʷ ʢʦʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʣʘʩʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʡ ʜʦʟʳ ʚʘʢʮʠʥʳ 

ʠ ʧʨʦʰʝʩʪʚʠʠ 14 ʜʥʝʡ ʧʦʩʣʝ ʝʝ ʚʚʝʜʝʥʠʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʡ ʜʦʟʳ. ʅʘ 31 ʤʘʷ 2022 ʛʦʜʘ ʧʦ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ n=2 249 731 ʯʝʣʦʚʝʢ, ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛ. ʆʰ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʦ ʚʘʢʮʠʥʠʨʦʚʘʥʦ n=588989 ʣʠʮ, ʠʟ ʥʠʭ ʧʝʨʚʦʡ ʜʦʟʦʡ n=493175 ʯʝʣʦʚʝʢ 

(83,7%) ʚʪʦʨʦʡ ʜʦʟʦʡ n=437895 (74,3%) ʠ ʪʨʝʪʠʡ ʜʦʟʦʡ n=52138 (8,9%) ʯʝʣʦʚʝʢ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 

ɺɸʂʎʀʅɸʎʀʗ ʅɸʉɽʃɽʅʀʗ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʀ ɻʆʈʆɼɸ ʆʐ  
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ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 2249731 1556550 69 1317879 59 222 841 9,9 

ʛ. ʆʰ 119600 92818 78 79688 67 12965 10,8 

ʂʘʨʘ-ʂʫʣʴʜʞʠʥʩʢʠʡ ʨʘʡʦʥ 34364 29834 87 27292 79 3814 11,1 

ʏʦʥ-ɸʣʘʡʩʢʠʡ ʨʘʡʦʥ 10137 8643 85 6856 68 712 7,0 

ʋʟʛʝʥʩʢʠʡ ʨʘʡʦʥ 94739 81548 86 73780 78 9542 10,1 

ɸʣʘʡʩʢʠʡ ʨʘʡʦʥ 29121 23930 82 21744 75 2806 9,6 

ɸʨʘʚʘʥʩʢʠʡ ʨʘʡʦʥ 47116 39445 84 35430 75 4675 9,9 

ʂʘʨʘ-ʉʫʡʩʢʠʡ ʨʘʡʦʥ 151412 127596 84 115461 76 14278 9,4 

ʅʦʦʢʘʪʩʢʠʡ ʨʘʡʦʥ 102500 89361 87 77644 76 3342 3,3 

 ɺʩʝʛʦ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ 469389 400357 85 58207 76 39169 8,3 
 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʭʚʘʯʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʨʠʚʠʚʢʦʡ ʧʝʨʚʦʡ ʜʦʟʦʡ 

ʩʦʩʪʘʚʠʣ: ʂʘʨʘ-ʂʫʣʴʜʞʠʥʩʢʠʡ ʨʘʡʦʥ ð 87% ʠ ʅʦʦʢʘʪʩʢʠʡ ʨʘʡʦʥ ð 87%. ɺ ʦʩʪʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ð 82ï84%. ʆʭʚʘʪ ʚʪʦʨʦʡ ʜʦʟʦʡ ʩʦʩʪʘʚʠʣ ʧʦ ʦʙʣʘʩʪʠ 76%, ʚʳʩʦʢʠʡ ʦʭʚʘʪ 

ʚʘʢʮʠʥʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʚʪʦʨʦʡ ʜʦʟʦʡ ʩʦʩʪʘʚʠʣʦ ʚʳʰʝ ʦʙʣʘʩʪʥʦʡ ʚ ʂʘʨʘ-ʂʫʣʴʜʞʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ð 79%, ʚ ʋʟʛʝʥʩʢʦʤ ʨʘʡʦʥʝ ð 78%. ʉʘʤʳʡ ʥʠʟʢʠʡ ʦʭʚʘʪ ʚʪʦʨʦʡ ʜʦʟʦʡ ʚʘʢʮʠʥʘʮʠʠ ʚ 

ʛ. ʆʰ ð 67%, ʚ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ð 68ï76% (ʊʘʙʣʠʮʘ 1).  

ʇʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʙʫʩʪʝʨʥʦʡ ʜʦʟʦʡ ʚʘʢʮʠʥʠʨʦʚʘʥʳ n=52138 (8,9%) ʯʝʣʦʚʝʢ, ʥʘ 

ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʙʫʩʪʝʨʥʦʡ ʜʦʟʦʡ ʚʘʢʮʠʥʠʨʦʚʘʥʳ ʥʘʩʝʣʝʥʠʝ ʂʘʨʘ-ʂʫʣʴʜʞʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ð 11,1 ʠ ʛ. ʆʰ ð 10,8%, ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ ð 3,3%. ɺ 

ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʦʪ 7,0% ʜʦ 9,9% ʦʭʚʘʪʘ ʚʘʢʮʠʥʘʮʠʝʡ. ʉʨʝʜʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʵʪʦ ʙʳʣʠ ʤʦʣʦʜʳʝ ʣʶʜʠ (ʈʠʩʫʥʦʢ 4). ʉʪʘʪʠʩʪʠʢʘ ʚʘʢʮʠʥʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ ð 18ï39 ʣʝʪ (51%), ʚʳʩʦʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 40ï50 ʣʝʪ (42%). ʀʟ ʯʠʩʣʘ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ ð ʫ 2,940 (4,6%) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ COVID-19, ʫ ʣʠʮ ʯʘʩʪʠʯʥʦ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚʩʪʨʝʯʘʣʠʩʴ ð 191 (21%), ʫ ʣʶʜʝʡ  ʧʦʣʫʯʠʚʰʠʭ ʧʦʣʥʳʭ ʜʦʟ ʚʘʢʮʠʥ ð 

30 (<0,1%). ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʧʦʚʪʦʨʥʳʭ ʟʘʨʘʞʝʥʠʡ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʫ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ, ʜʦʣʷ ʪʝʯʝʥʠʝ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʠ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʫ 

ʣʶʜʝʡ ʧʦʣʫʯʠʚʰʠʭ ʧʦʣʥʳʭ ʜʦʭ ʚʘʢʮʠʥ. ʆʜʥʘʢʦ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʪʦʤ ʯʪʦ, ʫ ʣʶʜʝʡ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʪʝʢʘʝʪ ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ [4, 5]. 
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ʈʠʩʫʥʦʢ 4. ʂʦʣʠʯʝʩʪʚʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 

 

ʊʘʙʣʠʮʘ 2 

ɿɸɹʆʃɽɺɸɽʄʆʉʊʔ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀɽʁ COVID-19  

ʅʘʠʤʝʥʦʚʘʥʠʝ ɿʘʙʦʣʝʚʰʠʝ n (% ʅʝ ʟʘʙʦʣʝʚʰʠʝ n (%) ɿʥʘʯʝʥʠʝ 

P 
ɼʠʘʛʥʦʟ COVID-19 N = 3,161 N = 459,918 

 ɾʝʥʱʠʥʳ 136 (<0,1%) 236,641 (100%) 0,3 

ʄʫʞʯʠʥ 139 (<0,1%) 213,896 (100%) 

ʅʝʠʟʚʝʩʪʥʦ 2 886 9 381 

ɺʦʟʨʘʩʪ 18ï39 816 (0,4%) 215,385 (100%) <0,001 

40ï50 1,050 (0,6%) 165,858 (99%) 

60 ʠ ʩʪʘʨʰʝ ʣʝʪ 1,295 (1,6%) 78,675 (98%) 

ɺʘʢʮʠʥʘʮʠʷ ʅʝ ʚʘʢʮʠʥʠʨʦʚʘʥ (4,6%) 294 61,083 (95%) <0,001 

ʏʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʳ (0,2%) 191(21%) 731 (79%) 

ʇʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥ 

(01,%) 

30 398,104 (100%) 

 

ʊʘʙʣʠʮʘ 3 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊʗɾɽʃʆɻʆ ʊɽʏɽʅʀʗ COVID-19 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɿʘʙʦʣʝʚʰʠʝ n (%) ʅʝ ʟʘʙʦʣʝʚʰʠʝ n (%) ɿʥʘʯʝʥʠʝ 

P ʊʷʞʝʣʘʷ ʬʦʨʤʘ COVID-19 N = 3,473 N = 459,606 

 ɾʝʥʱʠʥʳ 1(<0,1%) 236,641 (100%) 0,15 

ʄʫʞʯʠʥ 4 (<0,1%) 213,896 (100%) 

ʅʝʠʟʚʝʩʪʥʦ 532 9 381  

ɺʦʟʨʘʩʪ 18ï39 15 (0,1%) 216,186 (100%) <0,001 

40ï50 120 (0,1%) 166,788 (100%) 

60  ʠ  ʩʪʘʨʰʝʝ ʣʝʪ 402 0,5% 79,568 (99%) 

ɺʘʢʮʠʥʘʮʠʷ ʅʝ ʚʘʢʮʠʥʠʨʦʚʘʥ (0,8%) 534 (0,8%) 63,489 (99%) <0,001 

ʏʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʳ (0,2%) 2 (0,2%) 920 (100%) 

ʇʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥ 1 (0,1%) 398,133 (100%) 
 

ʋ ʣʠʮ ʧʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʜʦʣʷ (0,1%) COVID-19 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ (4,6%), ʠ ʵʪʦ ʠ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩ ʚʘʢʮʠʥʘʮʠʝʡ, 

ʥʘʠʤʝʥʴʰʠʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʫ ʣʶʜʝʡ ʧʦʣʫʯʠʚʰʠʭ ʧʦʣʥʳʭ ʜʦʟ ʚʘʢʮʠʥʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʜʦʣʷʤʠ ʫʤʝʨʰʠʭ (ʊʘʙʣʠʮʘ 3). ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ð ʤʝʥʝʝ 0,1%, ʯʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ð 21% ʠ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
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ð 46%. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʠʩʢ ʟʘʙʦʣʝʪʴ ʧʦʚʳʰʘʝʪʩʷ ʫ ʪʝʭ, ʢʪʦ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥ. 
 

ʊʘʙʣʠʮʘ 4  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʋʄɽʈʐʀʍ ɹʆʃʔʅʓʍ COVID-19 

ʇʝʨʝʤʝʥʥʳʝ ɿʘʙʦʣʝʚʰʠʝ n (%) ʅʝ ʟʘʙʦʣʝʚʰʠʝ n (%) ɿʥʘʯʝʥʠʝ 

P ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ N = 537 N = 462,542 

 ɾʝʥʱʠʥʳ 1(<0,1%) 236,776 (100%) 0,15 

ʄʫʞʯʠʥ 4 (<0,1%) 214,031 (100%) 

ʅʝʠʟʚʝʩʪʥʦ 532 11 735 

ɺʦʟʨʘʩʪ 18ï39 15 (<0,1%) 216,186 (100%) <0,001 

40ï50 120 (<0,1%) 166,788 (100%) 

60  402 (0,5%) 79,568 (99%) 

ɺʘʢʮʠʥʘʮʠʷ ʅʝ ʚʘʢʮʠʥʠʨʦʚʘʥ (0,8%) 534 (0,8%) 63,489 (99%) <0,001 

ʏʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʳ (0,2%) 2 (0,2%) 920 (100%) 

ʇʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥ 1 (0,1%) 398,133 (100%) 
 

 
 

ʈʠʩʫʥʦʢ 5. ʅʝ ʚʘʢʮʠʥʠʨʦʚʘʥ, ʯʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ, ʧʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
 

 
ʈʠʩʫʥʦʢ 6. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 

 

ʊʷʞʝʣʘʷ ʬʦʨʤʘ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʧʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ 0,1%, ʪʦʛʜʘ ʢʘʢ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ð ʙʦʣʝʝ ʯʝʤ 99%. ʊʷʞʝʣʘʷ ʩʪʝʧʝʥʴ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʫ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʠʣʠ ʥʠ ʦʜʥʦʡ ʜʦʟʳ 

ʚʘʢʮʠʥʳ. 99% ʚʩʝʭ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ð ʥʘ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʫ ʧʦʣʥʦʩʪʴʶ ʠ 

ʯʘʩʪʠʯʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʙʳʣʦ ʤʝʥʝʝ 1%. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʩʝʣʝʥʠʷ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛʦʨʦʜʘ ʆʰ ʥʘ 75% ʦʭʚʘʯʝʥʦ ʚʘʢʮʠʥʘʮʠʝʡ ʧʨʦʪʠʚ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʩ ʚʳʩʦʢʠʤʠ  ʜʦʣʷʤʠ ʧʦʣʥʦʩʪʴʶ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʠʮ  ʚ ʚʦʟʨʘʩʪʝ 

18ï39 ʣʝʪ (51%). ʊʝʯʝʥʠʝ COVID-19 ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʨʝʜʠ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʨʘʟʚʠʣʩʷ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʜʘʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ. 99% ʚʩʝʭ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ.  
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REHABILITATION TREATMENT OF WOMEN AFTER OPERATIONS 

ON THE ORGANS OF THE ABDOMINAL CAVITY AND LOWER PELVIS 

 

ÉIbragimova M., City Perinatal Center, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʥʦʛʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʘʙʠʣʠʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ. ʈʘʥʥʝʝ ʥʘʯʘʣʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʥ. 

 

Abstract. To prevent many complications and increase the effectiveness of surgical treatment, 

it is important to connect the rehabilitation complex in a timely manner. One of the most important 

principles of modern rehabilitation is the early use of physiotherapy procedures that have analgesic 

anti-inflammatory effects. The early start of rehabilitation contributes to the prevention of 

postoperative complications and the improvement of microcirculation and regeneration of 

postoperative wounds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʦʪʝʨʘʧʠʷ, ʨʘʥʥʷʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ, 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ. 

 

Keywords: physiotherapy, early rehabilitation, prevention, rehabilitation treatment. 

 

ʃʶʙʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ð ʩʝʨʴʝʟʥʳʡ ʩʪʨʝʩʩ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɼʘʞʝ ʝʩʣʠ 

ʝʛʦ ʧʨʦʚʦʜʠʣ ʚʳʩʦʢʦʢʣʘʩʩʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʠ ʚʩʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʧʦʤʦʯʴ ʦʨʛʘʥʠʟʤʫ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ.  

ʆʜʥʘʢʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʚ ʦʪʜʘʣʝʥʥʦʤ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʥʠʞʝ, ʯʝʤ ʚ ʨʘʥʥʝʤ [1]. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ (ʩʪʘʮʠʦʥʘʨʥʦʤ) 

ʵʪʘʧʝ [2]. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʚʨʝʤʝʥʠ. ʀʥʦʛʜʘ ʥʘʯʘʣʦ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʟʥʝʥʥʳʤ ʠ ʪʷʞʝʣʳʤ, ʪʘʢ ʢʘʢ ʧʦʚʨʝʞʜʝʥʥʘʷ 

ʦʙʣʘʩʪʴ ʦʩʣʘʙʣʝʥʘ ʠ ʦʪ ʩʘʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʠ ʦʪ ʦʧʝʨʘʮʠʠ. 

ʀʤʝʝʪʩʷ ʨʷʜ ʨʘʙʦʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʨʘʥʥʠʡ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʩʣʝ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ, ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ, 

ʘʙʜʦʤʠʥʘʣʴʥʳʭ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʩʣʝ ʪʨʘʚʤ [3]. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʦʷʚʠʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʨʪʘʪʠʚʥʳʝ ʘʧʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫ ʧʦʩʪʝʣʠ 

ʙʦʣʴʥʦʛʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʘʮʠʦʥʘʨʘʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʇʨʠʤʝʥʷʶʪʩʷ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ 
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ʥʘʛʨʫʟʦʯʥʳʤʠ, ʥʦ ʦʙʣʘʜʘʶʪ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, ʨʝʛʝʥʝʨʘʪʦʨʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ  

ʵʬʬʝʢʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʠ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ [4].  

ʇʨʠ ʣʘʧʘʨʦʪʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʯʘʩʪʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʘʨʝʟ ʢʠʰʝʯʥʠʢʘ (ʇʇʂ). ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ  ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʷʞʝʩʪʴ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ, ʜʝʡʩʪʚʠʝ 

ʥʘʨʢʦʟʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʧʝʨʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʵʣʝʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʷʭ [5].  

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʥʝ ʧʨʦʩʪʘ. ʇʨʦʜʦʣʞʘʝʪʩʷ 

ʧʦʠʩʢ ʜʦʩʪʦʚʝʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ 

ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ [6].  

ʎʝʣʴ ʨʘʙʦʪʳ: ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʘʥʥʝʛʦ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʞʝʥʱʠʥ ʧʦʩʣʝ ʣʘʧʘʨʘʪʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʦʨʛʘʥʘʭ 

ʙʨʁʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ,  ʦʮʝʥʢʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤ  

ʣʝʯʝʥʠʝʤ.  

 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʳ  85 ʞʝʥʱʠʥ, ʧʝʨʝʥʝʩʰʠʭ ʣʘʧʘʨʘʪʦʤʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ 

ʛʦʨʦʜʘ ɹʠʰʢʝʢʘ.  

ɺʦʟʨʘʩʪ ʞʝʥʱʠʥ ʙʳʣ ʦʪ 16 ʜʦ 63 ʣʝʪ. ɺʝʩ ʢʦʣʝʙʘʣʩʷ ʦʪ 40 ʜʦ 95 ʢʛ. ʇʨʠʯʠʥʘʤʠ ʜʣʷ 

ʣʘʧʘʨʘʪʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʳʣʠ ʤʠʦʤʳ ʤʘʪʢʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʢʠʩʪʳ ʷʠʯʥʠʢʦʚ, 

ʧʠʦʩʘʣʴʧʠʥʢʩ, ʚʥʝʤʘʪʦʯʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʢʠʰʝʯʥʘʷ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ, ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ, 

ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʤʘʪʢʠ ʠ ʧʣʦʜʘ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʠ ʧʨʠ ʣʘʧʘʨʦʪʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ  ʫ ʞʝʥʱʠʥ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ ʣʘʧʘʨʦʪʦʤʠʠ ʜʣʠʥʦʡ ʨʘʟʨʝʟʘ ʙʦʣʝʝ 8 ʩʤ, ʯʘʱʝ ʚʩʝʛʦ 

ʥʠʞʥʝʩʨʝʜʠʥʥʘʷ, ʧʦ ʤʝʪʦʜʫ ɼʞʦʵʣ-ʂʦʭʝʥʘ, ʧʦ ʤʝʪʦʜʫ ʇʬʘʥʥʝʥʰʪʠʣ.̫  

ʄʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 2 ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ, 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʚʦʟʨʘʩʪʫ, ʤʘʩʩʝ ʪʝʣʘ, ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʛʨʫʧʧʳ, ʩʭʦʞʝʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʧʘʪʦʣʦʛʠʠ. ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 53 ʞʝʥʱʠʥʳ ʧʦʣʫʯʠʚʰʠʝ, ʧʨʝʜʣʘʛʘʝʤʳʡ 
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ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ 1 (ʧʦʜʛʨʫʧʧʘ ɸ ð 32 ʙʦʣʴʥʳʭ) ʠʣʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ 

ʢʦʤʧʣʝʢʩ 2 (ʧʦʜʛʨʫʧʧʘ ɹ ð 21 ʙʦʣʴʥʘʷ), ʚʢʣʶʯʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʧʝʨʚʦʤʫ ʣʘʟʝʨʥʦʝ 

ʦʙʣʫʯʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʰʚʘ. ɺʦ ʚʪʦʨʫʶ ʧʦʜʛʨʫʧʧʫ ɹ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʞʝʥʱʠʥʳ ʩ 

ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʂʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʚ ʧʦʜʛʨʫʧʧʫ ɹ ʙʳʣʠ: ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, 

ʧʨʝʚʳʰʘʶʱʠʡ ʚʦʟʨʘʩʪʥʫʶ ʥʦʨʤʫ ʙʦʣʝʝ ʯʝʤ 10%, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʙʦʣʝʝ 30 ʢʛ/ʤ2, 

ʪʦʣʱʠʥʘ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʥʘ ʞʠʚʦʪʝ ʙʦʣʝʝ 3 ʩʤ. 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n = 32 ʞʝʥʱʠʥʳ) ʙʳʣʘ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʧʦʜʛʨʫʧʧʳ: ɸ ð ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʚʝʩʦʤ (n = 20) ʠ ɹ ð ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (n = 12).  

ʇʨʠ ʥʘʙʦʨʝ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʙʦʣʴʥʳʭ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ 

ʠʩʢʣʶʯʝʥʠʷ: ʙʦʣʴʥʳʝ ʩ ʧʝʨʠʪʦʥʠʪʦʤ; ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʙʦʣʴʥʳʝ; ʩʪʘʨʰʝ 65 ʣʝʪ; 

ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʝ ʬʦʥʦʚʳʝ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ;  

ɺ ʛʨʫʧʧʝ ɹ ʢʨʦʤʝ ʪʦʛʦ ʧʨʠʯʠʥʘʤʠ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʙʳʣ  ʦʪʢʘʟ ʦʪ ʫʯʘʩʪʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʧʝʨʚʳʭ ʬʠʟʠʦʧʨʦʮʝʜʫʨ,  ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʧʦʷʚʣʝʥʠʠ 

ʨʝʟʢʦʡ ʩʣʘʙʦʩʪʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʪʦʰʥʦʪʳ, ʧʦʷʚʣʝʥʠʠ ʠʣʠ ʫʩʠʣʝʥʠʠ ʙʦʣʝʡ ʚ ʦʙʣʘʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʯʨʝʟʤʝʨʥʦʝ ʫʨʝʞʝʥʠʝ  ʠʣʠ ʫʯʘʱʝʥʠʝ ʏʉʉ, ʧʘʜʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ɸɼ. 

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʣ, ʢʨʦʤʝ ʫʭʦʜʘ ʟʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʦʡ, ʨʝʞʠʤʦʤ ʠ 

ʜʠʝʪʦʡ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ: ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ ʘʧʧʘʨʘʪʦʤ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤʠ ʠʤʧʫʣʴʩʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ, 

ʨʝʬʣʝʢʩʦʪʝʨʘʧʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʳ 

ʧʦʨʪʘʪʠʚʥʳʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ çʍʠʚʘʤʘʪ-200è, çʅʠʢʝʣʴ-1è, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ ʫ ʧʦʩʪʝʣʠ ʙʦʣʴʥʦʛʦ ʚ ʧʘʣʘʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʧʝʨʝʚʷʟʦʯʥʦʡ 

ʠʣʠ ʚ ʦʙʳʯʥʦʡ ʧʘʣʘʪʝ. ʇʦʨʷʜʦʢ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 

1. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ: ʦʙʝʟʙʦʣʠʚʘʶʱʠʝ, ʩʝʜʘʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ ʬʦʥʦʚʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. 

2. ɽʞʝʜʥʝʚʥʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʜʥʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʧʨʠ ʧʝʨʝʚʷʟʢʝ 

ʧʨʦʚʦʜʠʣʠ 5 ʤʠʥʫʪʥʦʝ ʦʙʣʫʯʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʛʥʠʪʦ-ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʥʳʤ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ çʄʀʃʊɸ-ʌ-8-01è ʩ ʤʦʱʥʦʩʪʴʶ 50 ʤɺʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 150 ʥʩ, ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ 80 ɻʮ.  ʂʫʨʩ ð 

10 ʧʨʦʮʝʜʫʨ. 

3. ɿʘʪʝʤ ʩʧʫʩʪʷ 1,0ï1,5 ʯʘʩʘ ʧʨʦʚʦʜʠʣʠ ʤʘʩʩʘʞ ʧʝʨʝʜʥʝʡ ʠ ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤʠ ʠʤʧʫʣʴʩʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ ʦʪ 

ʘʧʧʘʨʘʪʘ çʍʠʚʘʤʘʪ-200è  ʩ ʯʘʩʪʦʪʦʡ 100 ɻʮ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʝʨʯʘʪʢʘʤʠ. 

ʄʘʩʩʘʞ ʥʘʯʠʥʘʣʠ ʥʘ ʦʪʜʘʣʝʥʥʳʭ ʧʦʣʷʭ,  ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʝ. ɺ 

ʧʝʨʚʳʝ ʪʨʠ ʜʥʷ ʜʦ ʦʧʝʨʘʮʠʦʥʥʳʭ ʰʚʦʚ ʥʝ ʜʦʭʦʜʠʣʠ, ʟʘʢʘʥʯʠʚʘʷ ʤʘʩʩʘʞ ʦʪʩʪʫʧʷ 2 ʩʤ, ʥʘ 4 ʠ 

5 ʜʝʥʴ  ʧʝʨʯʘʪʢʠ ʤʷʛʢʦ ʥʘʢʣʘʜʳʚʘʣʠ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʝ ʰʚʳ. ʂʫʨʩ ð 10 ʧʨʦʮʝʜʫʨ. 

4. ɺ ʧʦʩʣʝʦʙʝʜʝʥʥʦʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʣʠ ʨʝʬʣʝʢʩʦʪʝʨʘʧʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ 

ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʜʣʠʥʦʡ ʚʦʣʥʳ 7,1 ʤʤ ʦʪ ʘʧʧʘʨʘʪʘ çʅʠʢʝʣʴ-1è ʧʦ 8 ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤ ʪʦʯʢʘʤ: 120(V-22), 123(V-25), 258(GI-4), 314(ɽ-36), 179(Vʉ-12), 183(VC-8), 197(R-

16),  250(ʄʉ-6), 314(ɽ-36). ʂʫʨʩ ð 10 ʧʨʦʮʝʜʫʨ. 

5. ʈʝʞʠʤ: 1, 2  ʜʝʥʴ ð ʧʦʩʪʝʣʴʥʳʡ, 3ï7 ð ʧʦʣʫʧʦʩʪʝʣʴʥʳʡ. ʇʨʦʛʫʣʢʠ ʧʦ ʧʘʣʘʪʝ ʩ 

3 ʜʥʷ. 

6. ɼʠʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ: 1 ʜʝʥʴ ð ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 2 ʜʝʥʴ ʦʙʠʣʴʥʦʝ ʧʠʪʴʝ: 

ʢʦʤʧʦʪ, ʢʝʬʠʨ, ʤʦʣʦʯʥʦ-ʟʝʨʥʦʚʳʝ ʥʘʧʠʪʢʠ, ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. ʉ 3 ʜʥʷ: ʙʫʣʴʦʥ, 

ʩʫʭʘʨʠʢʠ, ʢʘʰʠ, ʟʘʪʝʤ 5 ʨʘʟʦʚʦʝ ʧʠʪʘʥʠʝ: ʣʝʛʢʦʧʝʨʝʚʘʨʠʚʘʝʤʘʷ  ʥʝ ʦʩʪʨʘʷ ʧʠʱʘ ð ʢʘʰʠ, 

ʤʷʩʦ ʢʫʨʠʮʳ, ʢʘʨʪʦʬʝʣʴʥʦʝ ʧʶʨʝ ʠ ʜʨ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʮʝʥʠʚʘʣʦʩʴ ʩʫʙʲʝʢʪʠʚʥʦʝ ʠ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ ʜʦ ʦʧʝʨʘʮʠʠ (ʪʦʣʴʢʦ 

ʧʣʘʥʦʚʳʝ), ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ ʧʦʩʣʝ 1, 3 ʠ 

10 ʧʨʦʮʝʜʫʨʳ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ: ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ð ʦʱʫʱʝʥʠʝ ʚʟʜʫʪʠʷ ʞʠʚʦʪʘ, ʟʘʪʨʫʜʥʝʥʠʝ ʧʨʠ 

ʦʪʭʦʞʜʝʥʠʠ ʛʘʟʦʚ ʠ ʩʪʫʣʘ, ʪʦʰʥʦʪʫ, ʨʚʦʪʫ ʠ ʪ. ʜ., ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ð ʩʪʘʥʜʘʨʪʥʦʝ 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ð ʘʙʜʦʤʝʥʦʤʝʪʨʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʞʠʚʦʪʘ, 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʫʧʢʘ ʜʦ ʚʝʨʭʥʝʡ ʥʘʨʫʞʥʦʡ ʦʩʪʠ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ, ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʫʧʢʘ ʜʦ 

ʨʝʙʝʨʥʦʡ ʜʫʛʠ (ʪʦʯʢʠ ʩʨʝʜʥʝʢʣʶʯʠʯʥʦʡ ʣʠʥʠʠ), ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

(ʊʂʉ) ʥʘ ʞʠʚʦʪʝ, ʩʧʠʥʝ, ʙʝʜʨʝ, ʧʣʝʯʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ɾʂʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʟʚʫʢʘ: 

ʯʘʩʪʦʪʘ ʩʨʝʜʥʝʘʤʧʣʠʪʫʜʥʳʭ ʟʚʫʢʦʚ ʚ ʤʠʥʫʪʫ, ʯʘʩʪʦʪʘ ʥʠʟʢʦʤʧʣʠʪʫʜʥʳʭ ʟʚʫʢʦʚ ʚ ʛʝʨʮʘʭ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʠʟʢʦʘʧʤʧʣʠʪʫʜʥʳʭ ʟʚʫʢʦʚ ʚ ʤʠʢʨʦʩʝʢʫʥʜʘʭ,  ʧʠʢʦʚʘʷ  ʘʤʧʣʠʪʫʜʘ (ʇɸ) ʠ 

ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ (ʉɸ) ʚ ʜʝʮʠʙʝʣʘʭ ʧʨʠ ʚʭʦʜʝ ʥʘ ʢʦʤʧʴʶʪʝʨ (ʫʩʣʦʚʥʘʷ ʚʝʣʠʯʠʥʘ, ʟʘʚʠʩʷʱʘʷ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʫʩʠʣʠʪʝʣʷ).  

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ (ʂɾ) ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʦʙʱʝʤʫ ʦʧʨʦʩʥʠʢʫ ʟʜʦʨʦʚʴʷ Medical Outcomes 

Study ð Short Form (MOS SF-36), ʘʜʘʧʪʠʨʦʚʘʥʥʦʤʫ ʢ ʨʫʩʩʢʦʷʟʳʯʥʳʤ ʠ ʢʳʨʛʳʟʦʷʟʳʯʥʳʤ 

ʨʝʩʧʦʥʜʝʥʪʘʤ ʠ ʧʦʟʚʦʣʷʶʱʝʤʫ ʦʮʝʥʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪʳ ʂɾ ʚ 

ʙʘʣʣʘʭ (ʦʪ 0 ʜʦ 100). ʏʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʰʢʘʣʳ, ʪʝʤ ʣʫʯʰʝ ʂɾ.  

ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʚʳʧʠʩʢʝ ʠʟ ʩʪʘʮʠʦʥʘʨʘ, ʘ ʪʘʢʞʝ ʩʧʫʩʪʷ 1 ʛʦʜ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʠʦʵʤʧʝʜʘʥʩʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʪʝʣʘ ʧʦʢʘʟʘʣ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ, ʞʠʨʦʚʦʡ ʤʘʩʩʳ, ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʨʦʩʪʫ, ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʢ ʛʨʫʧʧʳ ɹ. ʅʘʦʙʦʨʦʪ ʜʦʣʷ ʘʢʪʠʚʥʦʡ ʢʣʝʪʦʯʥʦʡ ʤʘʩʩʳ, ʜʦʣʷ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʤʘʩʩʳ, ʫʜʝʣʴʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ ʫ ʞʝʥʱʠʥ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ɸ ʠ ɹ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʢʣʘʩʪʝʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʦʩʦʙʳʝ ʧʦʜʭʦʜʳ ʚ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʅʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʷʞʝʩʪʠ ʧʨʦʚʝʜʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. ʆʪ ʧʨʦʮʝʜʫʨ ʧʘʮʠʝʥʪʢʠ 

ʥʝ ʦʪʢʘʟʳʚʘʣʠʩʴ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʧʨʦʚʝʜʝʥʦ ʪʦʣʴʢʦ ʧʝʨʝʜ ʧʣʘʥʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʠ ʂɾ ʜʦ ʦʧʝʨʘʮʠʠ ʥʝ 

ʨʘʟʜʝʣʷʣʠʩʴ ʧʦ ʛʨʫʧʧʘʤ, ʘ ʚʟʷʪʳ ʩʫʤʤʘʨʥʦ. ʇʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʙʦʣʴʥʳʝ ʦʮʝʥʠʚʘʣʠ ʩʚʦʝ 

ʟʜʦʨʦʚʴʝ ʢʘʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ, ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʂɾ ʙʳʣʠ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 60%, 

ʈ<0,001 (ʈʠʩʫʥʦʢ 2). 

ɹʦʣʴʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ 4 ʥʝʜʝʣʠ ʠ ʜʥʠ ʦʪʤʝʯʘʣʠ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ (ʌɸ ʜʦ 

52,6 ʙʘʣʣʦʚ, ʈʌ ʜʦ 49,3 ʙʘʣʣʦʚ, 03 ʜʦ 44,7 ʙʘʣʣʦʚ), ʩʦʮʠʘʣʴʥʳʭ (ʉɸ ʜʦ 56,0 ʙʘʣʣʦʚ), 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ (ʈʕ ʜʦ 43,6 ʙʘʣʣʦʚ, ʉʉ ʜʦ 48,2 ʙʘʣʣʦʚ) ʠ ʧʩʠʭʠʯʝʩʢʠʭ (ʇɿ ʜʦ 52) 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ. ʆʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʥʳ ʚ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟ-ʟʘ ʙʦʣʝʡ, ʦʮʝʥʠʚʘʝʤʳʭ ʚ 41,1 ʙʘʣʣʘ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʧʘʩʩʠʚʥʳ ʚ ʦʙʱʝʥʠʠ, 

ʧʩʠʭʠʯʝʩʢʠ ʧʦʜʘʚʣʝʥʳ, ʠʩʧʳʪʳʚʘʣʠ ʨʝʟʢʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʩʪʨʘʭ. ʇʨʠ ʚʳʧʠʩʢʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʨʦʩʣʠ ʚ ʢʘʢ ʚ ʦʩʥʦʚʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʥʘ 15ï45% (ʈ<0,05).  

ʅʘ 3 ʠ 5 ʩʫʪʢʠ ʞʘʣʦʙʳ ʥʘ ʙʦʣʠ ʚ ʞʠʚʦʪʝ ʠ ʥʘʨʫʰʝʥʠʷ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʩʥʠʞʘʣʠʩʴ, ʥʦ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ʊʘʢ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ 
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ʞʘʣʦʙʳ ʥʘ ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ ʠ ʥʘ ʙʦʣʠ ʚ ʞʠʚʦʪʝ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʫ 18,8% 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ, ʘ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʫ 26,5%. ʅʘ ʧʷʪʳʝ ʩʫʪʢʠ ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ 

ʦʪʤʝʯʘʣʦʩʴ ʫ 6,3% ʠ 16,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘ 5 ʩʫʪʢʠ ʜʦʩʪʦʚʝʨʥʦ 

ʨʝʞʝ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʙʦʣʠ ʚ ʞʠʚʦʪʝ ð 10,4%, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ð 22,2% (ʨ<0,05). 

ʅʘ 10 ʩʫʪʢʠ (ʧʦʩʣʝ ʚʳʧʠʩʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʧʦʣʠʢʣʠʥʠʢʝ ʠʣʠ ʥʘ ʜʦʤʫ) ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʝ ʞʘʣʦʙ ʧʨʘʢʪʠʯʝʩʢʠ (97,9%) ʥʝ ʧʨʝʜʲʷʚʣʷʣʠ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʫ 13,9 ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʦʩʪʘʚʘʣʠʩʴ ʞʘʣʦʙʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʠ 

ʚʳʧʠʩʢʝ 
 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʌʕɻ ʚʳʷʚʠʣʘ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʥʘ ʦʨʛʘʥʘʭ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ 

ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʥʘ 12ï15% (ʨ <0,05). ʆʜʥʘʢʦ 

ʢʦʥʪʨʦʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʠ ʇɸ, ʉɸ, ɼ ʠ ʯʘʩʪʦʪʳ. ʅʘ 3 ʩʫʪʢʠ ʫ ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ɸ 

ʠʟʤʝʥʝʥʠʷ ʌʕɻ ʙʳʣʠ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʋ 7 ʙʦʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʧʘʨʝʟʘ ʢʠʰʝʯʥʠʢʘ, ʧʦʢʘʟʘʪʝʣʠ ʌʕɻ ʫ ʥʠʭ ʦʧʫʩʪʠʣʠʩʴ ʥʠʞʝ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʋ ʯʘʩʪʠ 

ʙʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʠ ʌʕɻ ʙʳʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʥʝʞʝʣʠ ʥʘ 1 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ɺ 

ʩʨʝʜʥʝʤ ʩʜʚʠʛ ʧʦʢʘʟʘʪʝʣʝʡ ʌʕɻ ʦʢʘʟʘʣʩʷ ʜʘʞʝ ʙʦʣʴʰʠʤ ʯʝʤ 1 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʋ 

ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ ʠʤʝʣʩʷ ʥʝʚʳʨʘʞʝʥʥʳʡ ʧʘʨʝʟ ʢʠʰʝʯʥʠʢʘ, ʥʝ ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʢʣʠʥʠʯʝʩʢʠ.  

ʋ ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ɹ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʥʥʠʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʫʨʩ 

ʚʦʟʜʝʡʩʪʚʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʠ ʠʤʧʫʣʴʩʥʳʤʠ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʧʦʣʷʤʠ, ʦʪʤʝʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʟʠʪʠʚʥʳʝ ʩʜʚʠʛʠ 

ʌʕɻ. ʅʘ 3 ʩʫʪʢʠ ʯʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚʳʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ 30%, 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʷʩʴ ʦʪ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ɸ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʘ 10 ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ ɹ ʧʦʢʘʟʘʪʝʣʠ ʌʕɻ ʙʳʣʠ ʥʘ 12ï
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20% ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʷʩʴ ʦʪ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʨ<0,05).  

ʉʧʫʩʪʷ ʛʦʜ ʧʨʠʟʥʘʢʠ ʩʧʘʝʯʥʦʡ ʙʦʣʝʟʥʠ ʦʪʤʝʯʝʥʳ ʫ 3 ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ 

7 ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʛʨʳʞʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʫ 3 ʙʦʣʴʥʳʭ (ʛʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ). ɺʠʟʫʘʣʴʥʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʨʫʙʮʳ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʤʷʛʢʠʤʠ, ʥʝ 

ʚʳʩʪʫʧʘʶʱʠʤʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ʆʜʥʘʢʦ ʫ 3 ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ɹ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʭ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ ʚ ʨʘʥʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʧʦʟʜʥʝʝ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʛʨʫʙʳʝ ʧʣʦʪʥʳʝ ʨʫʙʮʳ, ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ. ɹʦʣʠ ʚ ʞʠʚʦʪʝ ʯʝʨʝʟ ʛʦʜ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 5% ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ 17% ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ. ʊʘʢʘʷ ʞʝ ʨʘʟʥʠʮʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ (ʫ 13% ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 23% ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ). 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʂɾ ʚ ʛʨʫʧʧʝ ɹ, ʧʦʣʫʯʘʚʰʠʭ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ ʚ ʨʘʥʥʠʡ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʠ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ (ʛʨʫʧʧʘ ɸ) ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʂɾ 

ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʣʫʯʰʝʡ ʜʠʥʘʤʠʢʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ ʙʳʣʦ ʨʘʟʣʠʯʠʝ ʪʦʣʴʢʦ 

ʧʦʢʘʟʘʪʝʣʝʡ ʈʕ ʠ ʇɿ (ʈ<0,05). ʇʘʮʠʝʥʪʳ, ʧʦʣʫʯʘʚʰʠʝ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ, ʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ 

ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤʠ, ʙʳʣʠ ʙʦʣʝʝ ʦʙʱʠʪʝʣʴʥʳʤʠ. ʉʧʫʩʪʷ ʛʦʜ ʧʨʠʟʥʘʢʠ ʩʧʘʝʯʥʦʡ ʙʦʣʝʟʥʠ 

ʦʪʤʝʯʝʥʳ ʫ 2 ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ 4 ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ. ɺʠʟʫʘʣʴʥʦ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʨʫʙʮʳ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʤʷʛʢʠʤʠ, ʥʝ ʚʳʩʪʫʧʘʶʱʠʤʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ʆʜʥʘʢʦ ʫ 3 ʙʦʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʬʠʟʠʦʧʨʦʮʝʜʫʨʳ 

ʚ ʨʘʥʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʧʦʟʜʥʝʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʛʨʫʙʳʝ ʧʣʦʪʥʳʝ ʨʫʙʮʳ, 

ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ. ɹʦʣʠ ʚ ʞʠʚʦʪʝ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʦʪʤʝʯʘʣʠʩʴ ʫ 4% ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ 16% ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ. ʊʘʢʘʷ ʞʝ 

ʨʘʟʥʠʮʘ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ (ʫ 14% ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 

23% ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ). ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʧʨʠ ʚʳʧʠʩʢʝ (ʈ<0,05), ʭʦʪʷ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ ʥʝ ʜʦʩʪʠʛʘʣʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʩʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʂɾ ʙʳʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʥʝʞʝʣʠ ʫ ʙʦʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʂɾ ʨʘʟʜʝʣʴʥʦ, ʪʦ ʬʠʟʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʈʠʩʫʥʦʢ 3) ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʦʯʪʠ ʜʦʩʪʠʛʣʠ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ.  
 

 
ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (ʟʚʝʟʜʦʯʢʘ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ð 

ʢʨʠʪʝʨʠʡ ʨʘʟʣʠʯʠʡ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʨ<0,005) 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 9. ˉ7. 2023 

https://doi.org/10.33619/2414-2948/92 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 236 

 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʧʫʩʪʷ ʛʦʜ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʝ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ, ʩʜʚʠʛʠ ʩʦʩʪʘʚʣʷʣ ʦʪ ī20,7% ʜʦ ī11,2%, ʦʪ ʚʦʟʨʘʩʪʥʦʡ 

ʥʦʨʤʳ, ʧʨʠʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʈʌ ʙʳʣ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ 

ʜʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʥʥʝʛʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ.  

ʇʦʢʘʟʘʪʝʣʠ ʩʦʮʠʘʣʴʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʂɾ ʪʘʢʞʝ 

ʚʳʨʦʩʣʠ ʟʘ ʛʦʜ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ (ʈʠʩʫʥʦʢ 4). 

ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʇɿ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʥʠʞʝ ʚ ʛʨʫʧʧʝ ɸ ʥʘ ī16,3%, ʘ ʚ ʛʨʫʧʧʝ ɹ ʥʘ ī13,0%.  

ʇʦʢʘʟʘʪʝʣʴ ʈʕ ʪʘʢʞʝ ʙʳʣ ʥʠʞʝ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ ʚ ʛʨʫʧʧʝ ɸ ʥʘ ī20,2%, ʘ ʚ ʛʨʫʧʧʝ ɹ 

ʥʘ ī14,5%. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ɸ ʠ ɹ ʥʝ ʜʦʩʪʦʚʝʨʥʦ, ʈ>0,05. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʷ, ʯʪʦ ʧʨʠ ʚʳʧʠʩʢʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʈʕ ʠ ʇɿ ʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʳʤ, ʈ<0,05. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʪʦʛʜʘ ʠʤʝʣ ʤʝʩʪʦ ʧʣʘʮʝʙʦ ʵʬʬʝʢʪ, 

ʙʦʣʴʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʠ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʦ ʧʨʦʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʟʘʙʦʪʫ. 

 
 

 
 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʩʦʮʠʘʣʴʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʂɾ ʫ ʙʦʣʴʥʳʭ 

ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

 

ʊʦ, ʯʪʦ ʥʝ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʧʩʠʭʠʯʝʩʢʠʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʂɾ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʨʠʰʣʠ ʚ ʥʦʨʤʫ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʫ 

ʙʦʣʴʥʳʭ ʨʝʟʝʢʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ (ʛʠʩʪʝʨʵʢʪʦʤʠʷ, ʫʜʘʣʝʥʠʝ ʷʠʯʥʠʢʦʚ ʠ ʤʘʪʦʯʥʳʭ ʪʨʫʙ) 

ʪʨʝʙʫʶʪ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʥʝʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʜʠʝʪʝ ʠ ʨʝʞʠʤʝ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʬʠʟʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʩʝʢʩʫʘʣʴʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʟʘʧʨʦʩʳ. ʕʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʦʩʪ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚʳʷʚʣʝʥʳ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʝ ʙʦʣʴʥʳʤʠ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʨʘʚʥʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ (ʈʠʩʫʥʦʢ 5). ʊʘʢ ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ɹ ʥʝ ʪʦʣʴʢʦ ʧʨʠʰʝʣ ʢ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ, ʥʦ ʠ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʚʳʩʠʣ ʝʝ (ʥʘ +1,3%, ʨ>0,05), ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʷʩʴ, ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ī10,4%). ʕʪʦ 

ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʪʘʢ ʢʘʢ ʙʦʣʴ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʦʣʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʥʦ ʠ 

ʧʨʠʯʠʥʳ ʥʦʚʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɿʘ ʛʦʜ ʧʨʦʠʟʦʰʝʣ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʉʉ, ʠ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʩʫʱʥʦʩʪʠ ʩʘʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʚ ʪʦ ʞʝ 
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ʚʨʝʤʷ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʦʥ ʚʳʨʦʩ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ (ʨʘʟʥʠʮʘ 6,7%). 

 

 
 

 

ʈʠʩʫʥʦʢ 5. ɼʠʥʘʤʠʢʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʦʤ 

ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʋ ʞʝʥʱʠʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʦʪʤʝʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʪʦʣʱʝʥʠʝ 

ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʥʘ ʞʠʚʦʪʝ, ʩʧʠʥʝ, ʙʝʜʨʘʭ ʠ ʧʣʝʯʝ, ʥʦ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ, ʞʠʨʦʚʦʡ ʤʘʩʩʳ, ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʨʦʩʪʫ, 

ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʥʝʞʝʣʠ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. ʅʘʦʙʦʨʦʪ ʜʦʣʷ ʘʢʪʠʚʥʦʡ ʢʣʝʪʦʯʥʦʡ 

ʤʘʩʩʳ, ʜʦʣʷ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ, ʫʜʝʣʴʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ ʫ ʞʝʥʱʠʥ ʩ ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ. ʀʩʭʦʜʥʦʝ 

ʬʦʥʦʵʥʪʝʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫ ʞʝʥʱʠʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʚʳʷʚʠʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ɸʇ ʠ ɸʉ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʩʣʘʙʣʝʥʠʠ ʤʦʪʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʨʘʥʥʠʡ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.  

ʇʦʩʣʝ ʣʘʧʘʨʘʪʦʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ. ʉʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʌʕɻ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʥʘ 2 ʜʝʥʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʬʦʥʦʵʥʪʝʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ.   

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʘʨʝʟʘ ʢʠʰʝʯʥʠʢʘ ʠ ʩʪʠʤʫʣʷʮʠʠ 

ʨʝʛʝʥʝʨʘʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʝ ʚʦʟʤʦʞʥʦ ʚ ʨʘʥʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʧʨʠʤʝʥʷʪʴ ʱʘʜʷʱʠʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʩ ʫʯʝʪʦʤ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʪʧʫʩʢʘʝʤʳʭ 

ʧʦʨʪʘʪʠʚʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʫ ʧʦʩʪʝʣʠ ʙʦʣʴʥʦʛʦ ʠʣʠ ʚ ʧʝʨʝʚʷʟʦʯʥʦʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʦʣʴʥʦʛʦ.  

ʅʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʤʘʛʥʠʪʦʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʳʭ ʰʚʦʚ ʠ 

ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʣʝʡ ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʦʪʝʢʘ, ʫʣʫʯʰʝʥʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʞʠ ʠ ʧʦʜʣʝʞʘʱʠʭ ʪʢʘʥʝʡ, ʟʘʞʠʚʣʝʥʠʶ 

ʨʘʥʳ ʧʝʨʚʠʯʥʳʤ ʥʘʪʷʞʝʥʠʝʤ, ʠ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʩʥʷʪʠʶ ʰʚʦʚ.  
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ʄʘʩʩʘʞ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠ ʢʫʨʩʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʫʤʝʥʴʰʘʝʪ ʩʠʤʧʪʦʤʳ ʧʘʨʝʟʘ 

ʢʠʰʝʯʥʠʢʘ: ʚʟʜʫʪʠʝ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʦʪʭʦʞʜʝʥʠʝ 

ʛʘʟʦʚ ʠ ʦʧʦʨʦʞʥʝʥʠʝ ʢʠʰʝʯʥʠʢʠ. ʂɺʏ-ʧʫʥʢʪʫʨʘ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʪʦʯʢʘʤ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ  ʥʘ ʢʠʰʝʯʥʠʢ,  ʩʥʠʞʘʝʪ ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʥʦʨʤʘʣʠʟʫʝʪ  ʧʝʨʠʩʪʘʣʴʪʠʢʫ 

ʢʠʰʝʯʥʠʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʘʙʜʦʤʠʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʠʣʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʦʢʨʘʪʠʪ ʩʨʦʢʠ 

ʟʘʞʠʚʣʝʥʠʠ ʨʘʥʳ ʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,6 ʜʥʷ, ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʠʝ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʧʨʠ ʚʳʧʠʩʢʝ, 

ʪʘʢ ʠ ʚ ʦʪʜʘʣʝʥʥʦʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ.  
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ɹʆʃɽɿʅʔʖ ʇʆʉʃɽ ʃɸʇɸʈʆʉʂʆʇʀʏɽʉʂʆʁ ʍʆʃɽʎʀʉʊʕʂʊʆʄʀʀ  

ʇʈʀ ʈɸʅʅɽʄ ʇʈʀʄɽʅɽʅʀʀ ʄʀʅɽʈɸʃʔʅʆʁ ɺʆɼʓ çɼɾɸʃɸʃ-ɸɹɸɼè 
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FUNCTIONAL STATE OF THE LIVER IN PATIENTS WITH CHOLELITHIASIS  

AFTER LAPAROSCOPIC CHOLECYSTECTOMY WITH EARLY  

USE OF JALAL-ABAD MINERAL WATER 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ, ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ çɼʞʘʣʘʣ-ɸʙʘʜè ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʦʪʤʝʯʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠʣʠ ʧʦʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ ʧʝʯʝʥʠ, ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʧʨʠ ʨʘʥʥʝʤ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʦʜ çɼʞʘʣʘʣ-ɸʙʘʜè. 

 

Abstract. The article presents the results of laparoscopic cholecystectomy, with the use of 

Jalal-Abad mineral water in the early postoperative period. An analysis of the studies of 

the functional state of the liver notes a positive trend in the normalization or decrease in 

the indicators of biochemical analyzes of the liver after cholecystectomy with early use of Jalal-

Abad mineral waters. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ. 

 

Keywords: cholelithiasis, laparoscopic cholecystectomy. 

 

ɾʝʣʯʝʢʘʤʝʥʥʘ ̫ʙʦʣʝʟʥʴ (ɾʂɹ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [1ï6]. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ [7ï12]. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ ʚ ʣʝʯʝʥʠʠ ʭʦʣʝʣʠʪʠʘʟʘ. 
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ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʥʦʤè ʚ ʣʝʯʝʥʠʠ ɾʂɹ ʙʳʣʘ ʦʪʢʨʳʪʘʷ 

ʭʦʣʝʩʪʵʢʪʦʤʠʷ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʃʍʕ ʧʨʦʠʟʚʝʣʦ ʧʝʨʝʚʦʨʦʪ ʚʦ ʚʟʛʣʷʜʘʭ ʥʘ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ɾʂɹ, ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè, ʜʦʣʷ 

ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ ʚʝʜʫʱʠʭ ʢʣʠʥʠʢʘʭ ʜʦʩʪʠʛʘʝʪ 92ï96% [13ï18].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʧʫʩʪʷ 30 ʣʝʪ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʚ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʃʍʕ, ʩʣʝʜʫʝʪ 

ʧʨʠʟʥʘʪʴ, ʯʪʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ɾʂɹ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ, ʥʝ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʩʣʦʞʥʳʭ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʠ ɾʂɹ [19ï24]. 

ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ɾʂɹ ʚ ʧʝʯʝʥʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʝʨʴʝʟʥʳʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ 

ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʝʝ ʬʫʥʢʮʠʡ. ʅʦʨʤʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʨʫʨʛʠʠ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʢʘʞʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʢʣʶʯʝʥʠʝ ʧʨʠʝʤʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʪʠʧʘ 

çɼʞʘʣʘʣ-ɸʙʘʜè ʚ ʢʦʤʧʣʝʢʩ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʃʍʕ ʩ ʧʝʨʚʳʭ ʜʥʝʡ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʧʨʠʙʣʠʞʝʥʠʝ ʢʫʨʦʨʪʥʦʡ ʪʝʨʘʧʠʠ ʢ ʵʪʘʧʫ ʣʝʯʝʥʠʷ ʝʱʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ, ʥʦ ʵʪʦʪ 

ʚʦʧʨʦʩ ʠʟʫʯʝʥ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ [25ï32]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʃʍʕ ʫ ʙʦʣʴʥʳʭ ɾʂɹ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ çɼʞʘʣʘʣ-ɸʙʘʜè ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʙʦʣʴʥʠʮʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʧʨʦʚʝʜʝʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ 198 ʧʘʮʠʝʥʪʦʚ ʩ ɾʂɹ, ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʝʜʝʥʘ ʦʧʝʨʘʮʠʷ ʃʍʕ. ɹʦʣʴʥʳʝ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʍʂʍ 124 (62,1%) ʠ 74 (37,9%) ʙʦʣʴʥʳʭ ʩ ʆʂʍ. ɺ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʃʍʕ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʣʝʯʝʥʠʶ ʙʳʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʜʢʣʶʯʝʥʦ ʧʨʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ çɼʞʘʣʘʣ-ɸʙʘʜè ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ, ʙʦʣʴʥʳʤ 

ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ɾʂɹ ʚʳʷʚʣʝʥʳ: ʧʦʚʳʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 78 (62,9%), ʧʨʠ ʦʩʪʨʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 62 (83,7%); ʩʥʠʞʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 46 (37,1%), ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 12 (16,3%).  

ʇʦʚʳʰʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 86 (70,9%), ʧʨʠ 

ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ 64 (86,5%), ʩʥʠʞʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 38 (29,1%), ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 10 (13,5%).  

ʇʦʚʳʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʥʝ ʙʳʣʦ; ʧʨʠ ʦʩʪʨʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʧʦʚʳʰʝʥʠʝ ʫ 68 (91,9%) ʧʘʮʠʝʥʪʦʚ. ʉʥʠʞʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 6(4,8); ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʧʦʚʳʰʝʥʠʝ ʫ 

6 (8,1%) ʧʘʮʠʝʥʪʦʚ. ʉʆʕ ʙʳʣʘ ʫʩʢʦʨʝʥʘ ʧʨʠ ʍʂʍ ʫ 25 (20,2%) ʙʦʣʴʥʳʭ ʜʦ 10 ʤʤ/ʯ., ʫ 

78 (62,9%) ð ʦʪ 10 ʜʦ 20 ʤʤ/ʯ., ʫ 21 (16,9%) ð ʙʦʣʴʰʝ 20 ʤʤ/ʯ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʧʨʦʮʝʥʪʥʦʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʫ ʙʦʣʴʥʳʭ ɾʂɹ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ (7 ʩʫʪʢʠ) ʧʨʠ ʚʳʧʠʩʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʀ ʇʈʆʎɽʅʊʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʃɸɹʆʈɸʊʆʈʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʇɽʏɽʅʀ ʋ ɹʆʃʔʅʓʍ ɾʂɹ  

ɺ ʈɸʅʅɽʄ ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ (7 ʩʫʪʢʠ). 
 

ʇʦʢʘʟʘʪʝʣʠ ʍʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ 

ʆʩʪʨʳʡ ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ɸʙʩ ˉ124 % ɸʙʩ ˉ74 % 

ʇʦʚʳʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 78 62,9 62 83,7 

ʇʦʥʠʞʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 46 37,1 12 16,3 

ʇʦʚʳʰʝʥʠʝ Hb 86 70,9 64 86,5 

ʉʥʠʞʝʥʠʝ Hb 38 29,1 10 13,5 

ʇʦʚʳʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ð ð 68 91,9 

ʉʥʠʞʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ 6 4,8 16 21,5 

ʇʦʚʳʰʝʥʠʝ ʘʣʴʙʫʤʠʥʘ 89 71,8 52 70,2 

ʉʥʠʞʝʥʠʝ ʘʣʴʙʫʤʠʥʘ 35 28,2 22 29,8 

ʇʦʚʳʰʝʥʠʝ ʛʣʦʙʫʣʠʥʘ 98 72,4 62 93,3 

ʉʥʠʞʝʥʠʝ ʛʣʦʙʫʣʠʥʘ 26 27,6 12 6,7 

ʇʦʚʳʰʝʥʠʝ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪʘ 86 77,4 58 78,4 

ʉʥʠʞʝʥʠʝ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪʘ 38 30,7 16 21,6 

ʇʦʚʳʰʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ 12 9,7 4 5,4 

ʉʥʠʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥ 112 90,3 70 94,6 

ʇʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 14 11,2 10 13,5 

ʉʥʠʞʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 110 88,8 64 86,5 

ʇʦʚʳʰʝʥʠʝ ʃʇʅʇ 12 9,7 11 14,9 

ʉʥʠʞʝʥʠʝ ʃʇʅʇ 112 90,3 63 85,1 

ʇʦʚʳʰʝʥʠʝ ʃʇɺʇ 14 11,2 10 13,5 

ʉʥʠʞʝʥʠʝ ʃʇɺʇ 110 88,8 64 86,5 

ʇʦʚʳʰʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 11 9,8 5 6,7 

ʉʥʠʞʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 113 91,1 69 93,3 

ʇʦʚʳʰʝʥʠʝ ACT 12 9,7 4 5,4 

ʉʥʠʞʝʥʠʝ ACT 112 90,3 70 94,6 

ʇʦʚʳʰʝʥʠʝ ɸʃʊ 11 8,9 6 8,1 

ʉʥʠʞʝʥʠʝ ɸʃʊ 113 91,1 68 91,9 

ʇʦʚʳʰʝʥʠʝ ʑʌ 7 5,7 6 8,2 

ʉʥʠʞʝʥʠʝ ʑʌ 117 94,3 68 91,8 

ʇʦʚʳʰʝʥʠʝ ɻɻʊ 10 8,1 5 6,8 

ʉʥʠʞʝʥʠʝ ɻɻʊ 114 91,9 69 93,2 

 

ʇʦʚʳʰʝʥʠʝ ʘʣʴʙʫʤʠʥʘ ʧʨʠ ʍʂʍ ʫ 89 (71,8%), ʧʨʠ ʆʂʍ ð ʫ 52 (70,2%).  

ʉʥʠʞʝʥʠʝ ʘʣʴʙʫʤʠʥʘ ʧʨʠ ʍʂʍ ʫ 35 (28,2%) ʧʨʠ ʆʂʍ ð ʫ 22 (29,8%).  

ʇʦʚʳʰʝʥʠʝ ʛʣʦʙʫʣʠʥʘ ʧʨʠ ʍʂʍ ʫ 98 (72,4%), ʧʨʠ ʆʂʍ ð ʫ 62 (93,3%).  

ʉʥʠʞʝʥʠʝ ʛʣʦʙʫʣʠʥʘ ʧʨʠ ʍʂʍ ʫ 26 (27,6%), ʧʨʠ ʆʂʍ ð ʫ 12 (6,7%). 

ʃʠʧʦʠʜʥʘʷ ʬʫʥʢʮʠʷ ʧʝʯʝʥʠ ʠʟʫʯʘʣʘʩʴ ʧʦ ʜʠʥʘʤʠʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ, 

ʪʨʠʛʣʠʮʝʨʠʜʘ, ʃʇʅʇ ʠ ʃʇɺʇ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʘ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ : ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ ʫ 112 (90,3%) ʠ ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 70 (94,6%) ʧʘʮʠʝʥʪʦʚ, 

ʩʥʠʞʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ð 110 (88,8%) ʠ 64 (86,5%); ʃʇʅʇ ð 112 (90,3%) ʠ 63 (85,1%); 

ʃʇɺʇ ð 110 (88,8%) ʠ 64 (86,5%) ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʈ < 0,01.  
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ɼʠʥʘʤʠʢʘ ʬʝʨʤʝʥʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʨʦʷʚʠʣʘʩʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʑʌ ʫ 7(5,7%) ʧʨʠ ʍʂʍ ʠ 6 (8,2%) ʧʨʠ ʆʂʍ 

ʧʘʮʠʝʥʪʦʚ, ʠ ɻɻʊ ʫ 10 (8,1%) ʧʨʠ ʍʂʍ ʠ 5 (6,8%) ʧʨʠ ʆʂʍ ʙʦʣʴʥʳʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠ ɾʂɹ ʧʨʠʟʥʘʢʦʚ ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʦʛʦ ʠʣʠ ʚʥʝʧʝʯʝʥʦʯʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʭʦʣʝʩʪʘʟʘ. 

ʇʦʢʘʟʘʪʝʣʠ ACT ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʍʂʍ ʫ 112 (90,3%) ʠ ʧʨʠ ʆʂʍ ʫ 70 (94,6%). ʇʦʢʘʟʘʪʝʣʠ 

ɸʃʊ ʩʥʠʞʘʶʪʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ 113 (91,1%) ʠ 68 (91,9%) ʧʨʠ 

ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʠʣʠʨʫʙʠʥʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩʥʠʞʘʝʪʩʷ ʫ 113 (91,1%) ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ 

ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 69 (93,3%) ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʥʥʝʝ ʧʨʠʤʝʥʝʥʠʝ ʄɺ çɼʞʘʣʘʣ-ɸʙʘʜè ʧʦʩʣʝ ʃʍʕ ʫ ʙʦʣʴʥʳʭ ɾʂɹ, 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʦʣʴʥʳʭ ɾʂɹ ʧʦʩʣʝ ʃʍʕ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ çɼʞʘʣʘʣ-ɸʙʘʜè, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʇɽʏɽʅʀ ʋ ɹʆʃʔʅʓʍ ɾʂɹ ʇʆʉʃɽ ʃʍʕ (7 ʩʫʪʢʠ) 
 

ʇʦʢʘʟʘʪʝʣʠ ɼʦ ʦʧʝʨʘʮʠʠ ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʭʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʭʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʦʩʪʨʳʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ 

ʭʦʣʝʮʠʩʪʠʪ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 78,81Ñ4,57 78,14Ñ4,46 77,96Ñ5,43 78,45Ñ4,68 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 32,43Ñ0,89 33,32Ñ0,35 53,43Ñ2,49* 52,32Ñ3,35** 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 85,5Ñ2,15 86,31Ñ2,65 78,1Ñ2,51* 79,3Ñ1,85** 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ  2,48Ñ0,64 2,23Ñ0,53 4,25Ñ0,65* 4,48Ñ0,03** 

ʇʨʦʪʨʦʤʙʠʥ, % 85,5Ñ3,48 86,6Ñ2.35 86,6Ñ2,64 86,5Ñ2,65 

ɹʠʣʠʨʫʙʠʥ, ʤʢʤʦʣʴ/ʣ 26,61Ñ1,85 25,74Ñ3,25 20,05Ñ0,04 * 20,02Ñ0,03** 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 6,21Ñ0,24 6,52Ñ0,61 5,14Ñ0,32* 5,32Ñ0,43** 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 1,83Ñ0,65 1,84Ñ0,76 1,38Ñ0.74* 1,42Ñ0,96** 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ 3,83Ñ0,61 3,92Ñ0,52 2,63Ñ0,54* 2,54Ñ0,36** 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 4,78Ñ1,78 4,89Ñ1,64 3,85Ñ0,82* 3,76Ñ0,87* 

ACT, ʝʜ./ʣ 46,05Ñ1,85 47,03Ñ1,04 42,12Ñ0,62* 42,21Ñ0,64** 

ɸʃʊ, ʝʜ./ʣ 47,71Ñ4,87 48,01Ñ3,45 44,04Ñ0,83* 45,42Ñ0,42** 

ʑʌ, ʝʜ./ʣ 160,54Ñ0,43 162,24Ñ0,48 118,04Ñ0,34* 116,24Ñ0,44** 

ɻɻʊ, ʝʜ./ʣ 78,51Ñ0,54 76,56Ñ0,45 54,08Ñ0,61* 53,05Ñ0,43** 
 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ P<0,05. ** 

ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠ ʈ<0,01 ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʦʩʪʘʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ, ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʝʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ, ʪʦ ʝʩʪʴ ʧʨʠʝʤ MB ʥʝ ʦʢʘʟʳʚʘʣ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʟʘ 7 ʩʫʪʦʢ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ (77,96Ñ5,43) ʧʨʠ 

ʍʂʍ ʠ (78,45Ñ4,68) ʧʨʠ ʆʂʍ (ʈ<0,001). 

ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʘ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ MB çɼʞʘʣʘʣ-ɸʙʘʜ-1è ʠ çɼʞʘʣʘʣ-

ɸʙʘʜ-5è ʙʳʣʠ ʙʦʣʝʝ ʯʝʪʢʠʤʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ, ʯʝʤ ʚ ʜʦʦʧʝʨʘʮʠʦʥʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ. 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʦʚ ʦʪʤʝʯʝʥʦ ʚ ʜʦʦʧʝʨʘʮʠʦʥʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ. 

ʈʘʟʣʠʯʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʙʫʤʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʜʦ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 
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ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (ʨ<0,05). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʣʴʙʫʤʠʥʦʚ ʧʦʚʳʩʠʣʩʷ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ ʫ 86 (77,4%) ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʭʦʣʝʮʠʩʪʠʪʦʤ ʠ ʩ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʫ 58 (78,4%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʝʤ MB ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ 

ʙʝʣʢʦʚʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ, ʠ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ 54,4% ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ɾʂɹ ʜʦ ʦʧʝʨʘʮʠʠ 

ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ. ɺ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʙʫʤʠʥʘ ʜʦ ʦʧʝʨʘʮʠʠ ʧʨʠ ʍʂʍ (32,43Ñ0,89) ʠ ʧʨʠ ʆʂʍ (33,32Ñ0,35) 

ʧʘʮʠʝʥʪʦʚ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʦʙʫʣʠʥʦʚ ð ʫ 72,4% ʧʘʮʠʝʥʪʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ ʍʂʍ (4,25Ñ0,65) ʠ ʧʨʠ ʆʂʍ (4,48Ñ0,03) 

ʙʦʣʴʥʳʭ.  

ʀʟʫʯʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʚʳʷʚʠʣʦ, ʯʪʦ ʦʥʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ʇʦʩʣʝ ʢʫʨʩʦʚʦʛʦ ʧʨʠʝʤʘ MB 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʨʦʤʙʠʥʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʭʦʣʝʮʠʩʪʠʪʦʤ 

ʜʦʩʪʠʛʘʣʘ (86,6+2,64), ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʩʦʩʪʘʚʠʣʘ (86,52Ñ2,65). ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʦʪʨʦʤʙʠʥʘ ʚ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʨ>0,05). 

ʋʚʝʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʜʦ ʦʧʝʨʘʮʠʠ, ʫ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʶʪ ʮʠʬʨʳ ACT, ɸʃʊ 

ʚʦʟʨʦʩʣʘ ʘʢʪʠʚʥʦʩʪʴ ɻɻʊ ʠ ʑʌ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʷʚʣʝʥʠʷʤʠ ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʦʛʦ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʭʦʣʝʩʪʘʟʘ. ʆ ʧʨʦʷʚʣʝʥʠʠ ʭʦʣʝʩʪʘʟʘ ʚ ʧʝʯʝʥʠ ʠ ʨʘʟʨʫʰʝʥʠʠ ʛʝʧʘʪʦʮʠʪʦʚ, ʜʦ 

ʦʧʝʨʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʨʝʜʥʝ-ʩʪʘʪʠʯʝʩʢʠ ʑʌ (160,54Ñ0,43) 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʠ ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ 

(162,24Ñ0,48); ɻɻʊ (78,51Ñ0,54 ʠ 76,56Ñ0,45 ʝʜ./ʣ), ACT (46,05Ñ1,85 ʠ 47,03Ñ1,04) ɸʃʊ 

(47,71Ñ4,87 ʠ 48,01Ñ3,45).  

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʦʧʝʨʘʮʠʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʢʘʢ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʠʣʠʨʫʙʠʥʘ (26,61Ñ1,85 ʠ 25,74Ñ3,25) ʧʨʦʠʟʦʰʣʦ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ. ʇʨʠ ʨʘʥʥʝʤ ʧʨʠʝʤʝ ʄɺ 

çɼʞʘʣʘʣ-ɸʙʘʜè ʧʦʩʣʝ ʃʍʕ ʫ ʙʦʣʴʥʳʭ ɾʂɹ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʝʯʝʥʠ 

ʫʣʫʯʰʠʣʠʩʴ.  

ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʠʣʠʨʫʙʠʥʘ (20,05Ñ0,04) ʧʨʠ ʦʩʪʨʦʤ ʢʘʣʴʢʫʣʝʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ (20,02Ñ0,03), ʭʦʣʝʩʪʝʨʠʥ 

(5,14Ñ0,32) ʠ (5,32 Ñ0,43); ʪʨʠʛʣʠʮʝʨʠʜʳ (1,38Ñ0,74) ʠ (1,42Ñ0,96), ʃʇɺʇ (2,63Ñ0,54 ʠ 

2,54Ñ0,36), ʃʇʅʇ (3,85Ñ0,82 ʠ 3,76Ñ0,87); ɸʉʊ(42,12Ñ0,62 ʠ 42,21Ñ0,64), ɸʃʊ (44,04Ñ0,83 ʠ 

45,42Ñ0,42), ʑʌ (118,04Ñ0,34 ʠ 116,24 Ñ 0,44), ɻɻʊ (54,08Ñ0,61 ʠ 53,05Ñ0,43). ʅʝ ʦʪʤʝʯʝʥʦ 

ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʧʨʦʪʨʦʤʙʠʥʘ ʚ ʢʨʦʚʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʢʨʘʡʥʶʶ ʠʥʝʨʪʥʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ɾʂɹ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ 

ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʠ ʦʩʪʨʳʤ ʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ 

ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʝʛʦ ʠʟʤʝʥʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʜʠʬʬʫʟʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ, ʛʣʫʙʦʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʝʯʝʥʠ, ʜʦ 

ʦʧʝʨʘʮʠʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠʣʠ ʧʦʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʝʯʝʥʠ, ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʃʍʕ ʫ ʙʦʣʴʥʳʭ ɾʂɹ ʧʨʠ ʨʘʥʥʝʤ 

ʧʨʠʤʝʥʝʥʠʠ ʄɺ çɼʞʘʣʘʣ-ɸʙʘʜè.  
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʚʠʞʢʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ.  ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʥʝʩʢʦʣʴʢʦ ʜʚʠʞʢʦʚ: Unity, Unreal 

Engine ʠ Cry Engine, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʡ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ Unity ð ʧʦʜʭʦʜʷʱʠʡ ʜʚʠʞʦʢ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, Unreal Engine ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʛʨ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʛʨʘʬʠʢʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʴ Cry Engine ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. 

 

Abstract. This article discusses several engines used for game development. Developers use 

game engines as a tool to manage complex aspects of the gameplay. The article describes several 

engines: Unity, Unreal Engine and Cry Engine to choose the best one for the initial stages of 

development. Research has shown that Unity is a suitable engine for small development teams, 

Unreal Engine is designed to develop high-quality games with intense graphics, while the feature of 

Cry Engine is to create realistic natural environments. 
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ʀʛʨʦʚʳʝ ʜʚʠʞʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʛʠʙʢʠʤ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʚʦʙʦʜʥʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʧʣʘʪʬʦʨʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʩʪʫʜʠʠ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʦʧʫʣʷʨʥʳʝ ʜʚʠʞʢʠ ʩ ʟʘʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʜʦʩʪʫʧʥʳʝ ʧʫʙʣʠʯʥʦ, 

ʪʘʢʠʝ ʢʘʢ Unity, Unreal Engine ʠ Cry Engine [1]. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʜʚʠʞʢʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ 

ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʛʨʳ ʠʣʠ ʠʛʨʦʚʦʛʦ ʞʘʥʨʘ, ʯʪʦ ʤʦʞʝʪ ʜʘʪʴ ʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʧʦʣʝʟʥʦʡ ʜʣʷ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʛʨ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʧʣʘʪʬʦʨʤ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ (ʧʝʨʝʯʠʩʣʠʪʴ), ʧʨʠʚʝʜʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ ʠ 

ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨʳ ʥʫʞʥʦ ʥʘʡʪʠ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʜʭʦʜʠʪʴ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʪʨʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘ. 

Unity, Unreal Engine ʠ Cry Engine ð ɻ ʪʦ ʤʦʱʥʳʝ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʧʨʠʟʥʘʥʥʳʭ ʢʨʠʪʠʢʘʤʠ ʚʠʜʝʦʠʛʨ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʂʘʞʜʳʡ ʜʚʠʞʦʢ ʠʤʝʝʪ ʩʚʦʠ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʛʨ. 

Unity ð ɻ ʪʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ, ʢʦʪʦʨʳʡ ʧʦʧʫʣʷʨʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʦʙʠʣʴʥʳʭ ʠ 2D-ʠʛʨ. ʆʥ ʧʨʝʜʣʘʛʘʝʪ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɺ Unity 

ʪʘʢʞʝ ʝʩʪʴ ʥʘʜʝʞʥʦʝ ʭʨʘʥʠʣʠʱʝ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʦʝ ʦʙʣʝʛʯʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʥʠʝ ʠʛʨ, 

ʧʦʩʢʦʣʴʢʫ ʠʤ ʥʝ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʩ ʥʫʣʷ. ʆʜʥʦʡ ʠʟ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ Unity ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ, ʚʢʣʶʯʘʷ ʇʂ, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʢʦʥʩʦʣʠ. ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʦʙʤʝʥʠʚʘʶʪʩʷ ʦʧʳʪʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʰʠʨʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʫʨʦʢʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ Unity.  

Unreal Engine ð ɻ ʪʦ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʥʜʫʩʪʨʠʠ. ʆʥ ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʛʨʘʬʠʢʦʡ ʠ ʷʚʣʷʝʪʩʷ 

ʜʚʠʞʢʦʤ ʪʘʢʠʭ ʠʛʨ, ʢʘʢ Fortnite ʠ Gears of War. ɼʚʠʞʦʢ Unreal Engine ʪʘʢʞʝ ʦʪʣʠʯʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʛʨ ʩ ʦʙʰʠʨʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʪʘʢʠʭ ʢʘʢ RPG ʩ 

ʦʪʢʨʳʪʳʤ ʤʠʨʦʤ (https://unity.com/ru/). Unreal Engine ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʩʰʠʨʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʠʤʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3D-ʧʝʨʩʦʥʘʞʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ 

ʚʳʙʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ ʩʦ ʩʣʦʞʥʦʡ ʠʛʨʦʚʦʡ ʤʝʭʘʥʠʢʦʡ. ʕʪʦ ʠʜʝʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʦ 

ʪʦʣʴʢʦ ʝʩʣʠ ʚʳ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ.  

Cry Engine ð ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʛʨʘʬʠʢʦʡ, ʦʩʦʙʝʥʥʦ ʨʝʘʣʠʩʪʠʯʥʳʤ 

ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʝʡʟʘʞʠ, ʘ ʪʘʢʞʝ 

ʙʦʣʴʰʠʝ ʠ ʨʝʘʣʠʩʪʠʯʥʳʝ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʠʛʨʦʚʳʝ ʤʠʨʳ. ɼʚʠʞʦʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʛʨ 

ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʜʝʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʠ 

ʧʨʦʜʚʠʥʫʪʦʡ ʬʠʟʠʢʠ [2]. Cry Engine ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʛʨʳ ʩ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʛʨʘʬʠʢʦʡ. 

ʇʨʠ ʜʦʣʞʥʦʤ ʫʤʝʥʠʠ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʝʛʦ ʧʦʤʦʱʴʶ, ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ 

ʢʘʯʝʩʪʚʫ ʣʶʙʳʝ ʠʛʨʳ ʥʘ Unreal Engine ʠʣʠ Unity. ɼʚʠʞʦʢ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ realtime 

renderer, ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʠʩʧʳʪʘʪʴ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʠʣʠ ʠʛʨʦʚʫʶ ʩʮʝʥʫ. 

ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʪʬʦʨʤʫ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ (ʊʘʙʣʠʮʫ). 
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ʊʘʙʣʠʮʘ  

ʉʈɸɺʅɽʅʀɽ ʇʃɸʊʌʆʈʄ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʀɻʈ 
 

 ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

Unity ï ʙʳʩʪʨʘʷ ʢʦʤʧʠʣʷʮʠʷ; 

ï ʭʦʨʦʰʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; 

ï ʚʩʪʨʦʝʥʥʳʡ ʤʘʛʘʟʠʥ ʘʩʩʝʪʦʚ; 

ï ʢʦʥʩʪʨʫʢʪʦʨ ʰʝʡʜʝʨʦʚ. 

ï ʚʩʪʨʦʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʦʟʜʘʥʠʶ 3D ʤʦʜʝʣʝʡ 

(3D Builder) 

ï ʩʣʦʞʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ 

ʢʦʥʢʨʝʪʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʩʠʩʪʝʤʫ 

Unreal Engine ï ʚʩʪʨʦʝʥʥʦʝ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; 

ï ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ; 

ïʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ï ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʘʞʝ 

ʩʧʝʮʵʬʬʝʢʪʳ ʢ ʬʠʣʴʤʘʤ; 

ï ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʚʳʢʘʤ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

Cry Engine ï ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʚʠʜʝʦʠʛʨ ʠ 

ʧʦʜʜʝʨʞʢʘ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʫʨʳ 

ï ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ Unity ð ʧʦʜʭʦʜʷʱʠʡ ʜʚʠʞʦʢ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʠʥʜʠ-ʢʦʤʘʥʜ ʠ ʤʦʙʠʣʴʥʳʭ ʠʛʨ, Unreal Engine ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʛʨ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʛʨʘʬʠʢʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʴ Cry Engine 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. ɺʳʙʦʨ ʪʦʛʦ, ʢʘʢʦʡ ʜʚʠʞʦʢ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʛʨʳ, ʢʦʪʦʨʫʶ ʚʳ ʩʦʟʜʘʝʪʝ, ʠ 

ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʥʘʜ ʥʝʡ ʨʘʙʦʪʘʶʪ. 
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ɸʥʥʦʪʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʠʟʥʝʩʘ. ʊʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʥʘʛʣʷʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʘʭ, ʷʚʣʝʥʠʷʭ, ʧʨʦʮʝʩʩʘʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ 

ʤʘʩʰʪʘʙʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʮʝʣʳʭ ʛʦʨʦʜʦʚ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʩʢʦʣʴʢʫ, ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʛʦʨʦʜʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ, ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ) 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʥʪʝʛʨʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ 3D ʤʦʜʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʝʥʜʝʥʮʠʠ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ 

Blender ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠ ̫ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ. 

 

Abstract. Digital three-dimensional modeling technologies are actively developing in all areas 

of industry and business. Three-dimensional models allow you to get visual information about 

complex objects, phenomena, processes and technical systems, and the scale of modeling can reach 

entire cities or enterprises. Because, when modeling the environment (cities, enterprises, complex 

technical systems), there is a spatial component, and there is a tendency to integrate technologies 

from different areas within one 3D model. Thus, within the framework of this article, 

the mechanism of using spatial data in the framework of computer graphics applications is 

considered. The main areas of application of three-dimensional modeling technologies and 

the trends of their further development are considered in detail. The main terms and definitions that 

underlie geoinformation technologies that allow processing spatial data are given. Using 

the example of computer graphics Blender, an example of the use of spatial data for the construction 

of terrain is given. 
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ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʩʝʤʝʩʪʥʳʡ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʤʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʠʚʝʣʠ ʢ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʛʦ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ, ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʠʟʥʝʩʘ 

ʩʦʚʨʝʤʝʥʥʦʝ ʮʠʬʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʣʠʯʠʝ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ), ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʠ ʙʳʪʴ ʦʙʲʝʢʪʦʤ ʠʟ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ 

(ʘʚʪʦʤʦʙʠʣʠ, ʟʜʘʥʠʷ, ʫʨʘʛʘʥ), ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʤ (ʧʝʨʩʦʥʘʞʥʳʝ ʤʦʜʝʣʠ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ), ʪʦ ʥʝ ʨʝʜʢʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʙ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʝʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ 3D ʤʦʜʝʣʠ. ʊʘʢ ʢʘʢ ʜʘʞʝ ʚʥʫʪʨʠ ʦʜʥʦʡ ʦʪʨʘʩʣʠ ʪʨʝʭʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʵʪʦʤʫ ʥʝ ʨʝʜʢʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʦʚ 

ʦʙʲʝʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʤʝʪʦʜʘʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [1]. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. 

 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʎʠʬʨʦʚʦʝ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 3 ʛʣʦʙʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ. 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʛʨʦʚʳʭ ʜʚʠʞʢʘʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʵʬʬʝʢʪʦʚ, ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ. 

ʄʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʳʤ ʠ ʥʝ ʪʦʯʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʩʪʨʦʝʥʠʷ ʬʦʨʤʳ, ʧʦʵʪʦʤʫ ʝʛʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʙʩʪʨʘʢʪʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʛʜʘ ʥʝ ʚʘʞʥʳ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʤʦʜʝʣʠ, ʩʝʤʘʥʪʠʢʘ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʈʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ 

 


