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ɹʀʆʃʆɻʀʗ 

 

ʈɸɿɼɽʃ 1.  

ʆɹʑɸʗ ɹʀʆʃʆɻʀʗ 

 

1.1. ɻɽʅɽʊʀʂɸ 

 

ɺʃʀʗʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ I ʋɿʀ-ʉʂʈʀʅʀʅɻɸ 

ʅɸ ʋɺɽʃʀʏɽʅʀɽ ʈʀʉʂɸ ʍʈʆʄʆʉʆʄʅʓʍ ɸʅʆʄɸʃʀʁ 

ʀ ʏɸʉʊʆʊʓ ʇʆʈʆʂʆɺ ʈɸɿɺʀʊʀʗ ʋ ʇʃʆɼɸ 

ʈʘʰʠʥʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 

ʚʨʘʯ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʛʝʥʝʪʠʢ,  
ʆɻɹʋɿ çɹʝʣʛʦʨʦʜʩʢʘʷ ʆʙʣʘʩʪʥʘʷ ʂʣʠʥʠʯʝʩʢʘʷ ɹʦʣʴʥʠʮʘ 

 ʉʚʷʪʠʪʝʣʷ ʀʦʘʩʘʬʘè,  
ʈʌ, ʛ. ɹʝʣʛʦʨʦʜ 

ɻʫʨʳʣʝʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʚʨʘʯ-ʛʝʥʝʪʠʢ, 
 ʆɻɹʋɿ çɹʝʣʛʦʨʦʜʩʢʘʷ ʆʙʣʘʩʪʥʘʷ ʂʣʠʥʠʯʝʩʢʘʷ ɹʦʣʴʥʠʮʘ 

 ʉʚʷʪʠʪʝʣʷ ʀʦʘʩʘʬʘè, 
 ʈʌ, ʛ. ɹʝʣʛʦʨʦʜ 

ʂʦʥʩʪʘʥʪʠʥʦʚʘ ɺʘʣʝʥʪʠʥʘ ʀʣʴʠʥʠʯʥʘ 

ʚʨʘʯ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʛʝʥʝʪʠʢ,  
ʆɻɹʋɿ çɹʝʣʛʦʨʦʜʩʢʘʷ ʆʙʣʘʩʪʥʘʷ ʂʣʠʥʠʯʝʩʢʘʷ ɹʦʣʴʥʠʮʘ  

ʉʚʷʪʠʪʝʣʷ ʀʦʘʩʘʬʘè,  
ʈʌ, ʛ. ɹʝʣʛʦʨʦʜ 

ʂʦʩʘʢʦʚʩʢʘʷ ʆʣʴʛʘ ʊʘʜʝʫʰʝʚʥʘ 

ʚʨʘʯ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʛʝʥʝʪʠʢ,  
ʆɻɹʋɿ çɹʝʣʛʦʨʦʜʩʢʘʷ ʆʙʣʘʩʪʥʘʷ ʂʣʠʥʠʯʝʩʢʘʷ ɹʦʣʴʥʠʮʘ 

 ʉʚʷʪʠʪʝʣʷ ʀʦʘʩʘʬʘè,  
ʈʌ, ʛ. ɹʝʣʛʦʨʦʜ 
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EFFECT OF I ULTRASOU ND SCREENING ON INCREASED 

RISK OF CHROMOSOMAL ABNORMAL ITIES AND 

FREQUENCY OF FETAL M ALFORMATIONS  

Olga Rashina 

doctor-laboratory geneticist,  
Belgorod Regional Clinical Hospital of St. Joasaph,  

Russia, Belgorod 

Elena Guryleva 

doctor-geneticist,  
Belgorod Regional Clinical Hospital of St. Joasaph,  

Russia, Belgorod 

Valentina Konstantinova 

doctor-laboratory geneticist, 
Belgorod Regional Clinical Hospital of St. Joasaph,  

Russia, Belgorod 

Olga Kosakovskaya 

doctor-laboratory geneticist, 
 Belgorod Regional Clinical Hospital of St. Joasaph,  

Russia, Belgorod 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 89 ʞʝʥʱʠʥ, ʚʦʰʝʜʰʠʭ ʚ ʛʨʫʧʧʫ 

ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʧʣʦʜʘ, ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ 

ʨʘʩʰʠʨʝʥʠʷ ʪʦʣʱʠʥʳ ʚʦʨʦʪʥʠʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʊɺʇ) ʠ ʛʠʧʦ-/ʘʧʣʘʟʠʠ 

ʥʦʩʦʚʦʡ ʢʦʩʪʠ (ʅʂ) ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ (ʍɸ) 

ʠ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʫ ʧʣʦʜʘ. 

Abstract. The examination of 89 women included in the group of high 

risk of chromosomal pathology of the fetus revealed a connection between 

the enlargement of the thickness of the collar space and hypo-/aplasia 

of the nasal bone with an increase the frequency of chromosomal 

abnormalities and malformations of the fetus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʣʱʠʥʘ ʚʦʨʦʪʥʠʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʥʦʩʦʚʘʷ 

ʢʦʩʪʴ; ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ; ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʳ ʭʨʦʤʦʩʦʤʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. 

Keywords: thickness of the collar space; nasal bone; chromosomal 

abnormalities; malformations and markers of chromosomal pathology. 
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ɺʚʝʜʝʥʠʝ. ʇʨʝʥʘʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (ʇɼ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʨʦʞʜʝʥʠʝ ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ. I ʩʢʨʠʥʠʥʛ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝʤ ʙʝʨʝʤʝʥʥʳʤ 

ʞʝʥʱʠʥʘʤ. ʆʥ ʚʢʣʶʯʘʝʪ ʋɿʀ ʧʣʦʜʘ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʪʦʣ-

ʱʠʥr ʚʦʨʦʪʥʠʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʊɺʇ) ʠ ʜʣʠʥʳ ʥʦʩʦʚʳʭ ʢʦʩʪʝʡ (ʅʂ), 

ʘ ʪʘʢʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ (ʈɸʈʈ-ɸ, ɓ-ʍɻʏ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʭʨʦʤʦʩʦʤʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʧʣʦʜʘ. ɺʦʰʝʜʰʠʤ ʚ ʵʪʫ ʛʨʫʧʧʫ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ 

ʧʨʦʚʦʜʠʪʩʷ ʘʩʧʠʨʘʮʠʷ ʚʦʨʩʠʥ ʭʦʨʠʦʥʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʨʠʦʪʠʧʘ 

ʧʣʦʜʘ [1-3]. 

ʎʝʣʴ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ʊɺʇ ʠ ʛʠʧʦ-/ʘʧʣʘʟʠʠ 

ʥʦʩʦʚʦʡ ʢʦʩʪʠ (ʅʂ) ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʍɸ ʫ ʧʣʦʜʘ ʠ ʯʘʩʪʦʪʳ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʦʚ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʧʣʦʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 

ʜʘʥʥʳʝ 89 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʚʦʰʝʜʰʠʭ ʚ ʛʨʫʧʧʫ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ 

ʭʨʦʤʦʩʦʤʥʳʭ ʘʥʦʤʘʣʠʡ ʫ ʧʣʦʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ I ʪʨʠʤʝʩʪʨʘ 

(ʋɿʀ + ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ).  

ʈʘʩʯʝʪ ʨʠʩʢʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Astraia. ʋʯʠʪʳ-

ʚʘʣʠʩʴ ʪʦʣʱʠʥʘ ʚʦʨʦʪʥʠʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʊɺʇ), ʜʘʥʥʳʝ ʦ ʥʦʩʦʚʦʡ 

ʢʦʩʪʠ (ʅʂ), ʥʘʣʠʯʠʝ ʧʦʨʦʢʦʚ ʠ/ʠʣʠ ʤʘʨʢʝʨʦʚ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺʳʙʦʨʢʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʙʘʟʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʉʚʷʪʠʪʝʣʷ ʀʦʘʩʘʬʘ.  

ɺʩʝʤ ʧʘʮʠʝʥʪʢʘʤ ʧʨʦʚʝʜʝʥʘ ʭʦʨʠʦʥʙʠʦʧʩʠʷ ʠ ʦʧʨʝʜʝʣʝʥ ʢʘʨʠʦʪʠʧ 

ʧʣʦʜʘ. ʂʨʠʪʝʨʠʝʤ ʨʘʟʜʝʣʝʥʠʷ ʦʙʩʣʝʜʫʝʤʳʭ ʞʝʥʱʠʥ ʥʘ ʛʨʫʧʧʳ 

ʧʦʩʣʫʞʠʣʦ ʨʘʟʣʠʯʠʝ ʊɺʇ: 1 ʛʨʫʧʧʘ ï ʊɺʇÒ2,4 ʤʤ (ʥʦʨʤʘ); 2 ʛʨʫʧʧʘ ï 

ʊɺʇ=2,5-3,0 ʤʤ (ʨʘʩʰʠʨʝʥʠʝ ʊɺʇ); 3 ʛʨʫʧʧʘ ï ʊɺʇ ʙʦʣʴʰʝ 3,0 ʤʤ 

(ʨʘʩʰʠʨʝʥʠʝ ʊɺʇ). ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʧʨʦʛʨʘʤʤʝ Statistica. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ 

ʩʯʠʪʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʟʥʘʯʝʥʠʠ ʨ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋ ʞʝʥʱʠʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʍɸ 

ʫ ʧʣʦʜʘ ʫʚʝʣʠʯʝʥʠʝ ʊɺʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 70 % ʩʣʫʯʘʝʚ  

(ʊɺʇ=2,5-3,0 ʤʤ ï 7 %; ʊɺʇ ʙʦʣʴʰʝ 3 ʤʤ ï 63 %); ʛʠʧʦ-/ʘʧʣʘʟʠʷ ʥʦʩʦʚʳʭ 

ʢʦʩʪʝʡ (ʅʂ) ï ʚ 37 % ʩʣʫʯʘʝʚ. ɺ ʭʦʜʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʳ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʣʦʜʘ ʚʳʷʚʣʝʥʳ 

ʫ 39% ʧʘʮʠʝʥʪʦʢ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʠʟ ʥʠʭ ï ʢʠʩʪʦʟʥʦ-ʰʝʡʥʘʷ ʛʠʛʨʦʤʘ 

ʠ ʰʝʡʥʘʷ ʣʠʤʬʘʥʛʠʦʤʘ (54 %), ʛʠʜʨʦʪʦʨʘʢʩ (7 %), ʛʠʧʝʨʵʭʦʛʝʥʥʳʝ ʣʝʛʢʠʝ 

(7 %).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʨʩʠʥ ʭʦʨʠʦʥʘ 

ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 39% ʧʣʦʜʦʚ, ʩʨʝʜʠ ʥʠʭ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʣʠʩʴ ʪʨʠʩʦʤʠʷ ʧʦ ʭʨʦʤʦʩʦʤʝ 21 (18 %), ʪʨʠʩʦʤʠʷ ʧʦ 

ʭʨʦʤʦʩʦʤʝ 18 (13 %), ʤʦʥʦʩʦʤʠʷ ʧʦ ʭʨʦʤʦʩʦʤʝ ʍ (10 %).  
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ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʊɺʇ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ 

ʍɸ ʫ ʧʣʦʜʘ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 1 ʠ 2 (ʨ=0,002), 

ʤʝʞʜʫ 1 ʠ 3 (ʨ=0,000006) ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʢ, ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 2 ʠ 3 

(ʨ=0,438) ʜʘʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ; ʪ. ʝ. ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʊɺʇ 

ʢʘʢ ʙʦʣʴʰʝ 3,0 ʤʤ, ʪʘʢ ʠ ʧʨʠ ʟʥʘʯʝʥʠʠ ʦʪ 2,5 ʜʦ 3,0 ʤʤ ʧʦʚʳʰʘʝʪʩʷ 

ʨʠʩʢ ʥʘʣʠʯʠʷ ʍɸ ʫ ʧʣʦʜʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʝʤ ʊɺʇ ʠ ʚʳʷʚʣʝʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʘʤʠ ʍɸ ʫ ʧʣʦʜʘ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʣʠʰʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 1 ʠ 3 (ʨ=0,0013), ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ 1 ʠ 2, 2 ʠ 3 ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ, ʪ. ʝ. ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʦʚ ʍɸ ʫ ʧʣʦʜʘ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʊɺʇ 

ʙʦʣʴʰʝ 3,0 ʤʤ.  

ɻʠʧʦ-/ʘʧʣʘʟʠʷ ʅʂ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ 

ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʦʚ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ (ʨ=0,0068), ʪʘʢ ʠ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʍɸ ʫ ʧʣʦʜʘ (ʨ=0,024).  

ɺʳʚʦʜʳ: ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʍɸ ʫ ʧʣʦʜʘ 

ʚʣʠʷʝʪ ʟʥʘʯʝʥʠʝ ʊɺʇ ʢʘʢ ʙʦʣʴʰʝ 3,0 ʤʤ, ʪʘʢ ʠ 2,5-3,0 ʤʤ; ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʦʚ ʭʨʦʤʦʩʦʤʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʫ ʧʣʦʜʘ ʩʚʷʟʘʥʦ ʨʘʩʰʠʨʝʥʠʝ ʊɺʇ ʙʦʣʴʰʝ 3,0 ʤʤ. ɻʠʧʦ-/ʘʧʣʘʟʠʷ ʥʦʩʦʚʦʡ 

ʢʦʩʪʠ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʢʘʢ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʍɸ ʫ ʧʣʦʜʘ, ʪʘʢ ʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʠ ʤʘʨʢʝʨʦʚ ʭʨʦʤʦʩʦʤʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʧʣʦʜʘ. 
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1.2. ɿʆʆʃʆɻʀʗ 

 

ʎʀʌʈʆɺɸʗ ɼɽʄʆɺɽʈʉʀʗ ʆʈʅʀʊʆʃʆɻʀʏɽʉʂʆʁ 

ʂʆʃʃɽʂʎʀʀ ʂɸʌɽɼʈʓ ɹʀʆʃʆɻʀʀ 

ɺʆɽʅʅʆ-ʄɽɼʀʎʀʅʉʂʆʁ ɸʂɸɼɽʄʀʀ 

ʂʨʳʣʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʝʝʚʥʘ 

ʧʨʝʧʘʨʘʪʦʨ,  
ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ C.ʄ. ʂʠʨʦʚʘ, 

 ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʂʨʘʚʮʦʚ ɺʷʯʝʩʣʘʚ ʖʨʴʝʚʠʯ 

ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 
 ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 

 ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʉ.ʄ. ʂʠʨʦʚʘ, 
 ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
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ɸʥʥʦʪʘʮʠʷ. ɺ 2018 ʛʦʜʫ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʦʪʤʝʪʠʣʘ 

220-ʣʝʪʠʝ, ʘ ʢʘʬʝʜʨʘ ʙʠʦʣʦʛʠʠ ï 210 ʣʝʪ ʩ ʥʘʯʘʣʘ ʝʸ ʦʩʥʦʚʘʥʠʷ. 

ʅʘ ʢʘʬʝʜʨʝ ʩʦʭʨʘʥʠʣʠʩʴ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ, ʧʨʠʚʝʟʸʥʥʳʝ 

ʪʘʢʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʫʯʸʥʳʤʠ ʢʘʢ ʂ. ɹʵʨ, ʌ.ʌ. ɹʨʘʥʜʪ ʠ ʕ.ʂ. ɹʨʘʥʜʪ; 
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ʚ ʩʦʙʨʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʨʝʜʢʠʝ ʠ ʟʘʥʝʩʸʥʥʳʝ ʚ ʢʨʘʩʥʫʶ 

ʢʥʠʛʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ (ʄʉʆʇ) ʚʠʜʳ ʧʪʠʮ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʦʮʠʬʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ. 
Abstract. In 2018 the Military Medical Academy has celebrated its 

220th anniversary, and the chair of Biology - 210 years since its foundation. 
In this department are stored some of the ornithological collection that were 
made by such famous scientists as K. Baer, F. Brandt and E. Brandt. Other 
exhibits represent rare birds that are listed in the International Union for 
Conservation of Nature and Natural Resources (IUCN) red list. In this report, 
we are considering the possibility of demonstrating in the public domain 
a digitized version of zoological collections. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʦʡ ʤʫʟʝʡ; ʦʨʥʠʪʦʣʦʛʠʷ; ʟʦʦʣʦʛʠʯʝʩʢʘʷ 

ʢʦʣʣʝʢʮʠʷ. 
Keywords: digital museum; ornithology; zoological collection. 
 
ʀʩʪʦʨʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʟʦʦʣʦʛʠʠ ʚ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ (ʙʳʚʰʝʡ 

ʄʝʜʠʢʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʡ) ʘʢʘʜʝʤʠʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 200 ʣʝʪ, ʥʝ ʤʝʥʴʝh 
ʠ ʚʦʟʨʘʩʪ ʥʝʢʦʪʦʨʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʟʦʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ. ʋʞʝ ʚ 
1809 ʛʦʜʫ ʘʢʘʜʝʤʠʝʡ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ ʫʥʠʢʘʣʴʥʦʝ ʩʦʙʨʘʥʠʝ ʞʠʚʦʪʥʳʭ 
ʧʨʦʬʝʩʩʦʨʘ ʉʦʙʦʣʝʚʩʢʦʛʦ, ʠʟ ʢʦʪʦʨʦʛʦ 60 ʵʢʟʝʤʧʣʷʨʦʚ ï ʯʫʯʝʣʘ ʧʪʠʮ [14]. 
ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʢʦʣʣʝʢʮʠʷ ʥʝ ʧʝʨʝʩʪʘʚʘʣʘ ʧʦʧʦʣʥʷʪʴʩʷ: ʥʝʢʦ-
ʪʦʨʳʝ ʥʦʚʳʝ ʵʢʩʧʦʥʘʪʳ ʙʳʣʠ ʧʨʝʧʦʜʥʝʩʝʥʳ ʚ ʜʘʨ ʠʣʠ ʩʦʙʨʘʥʳ ʣʠʯʥʦ 
ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ ʢʘʬʝʜʨʳ, ʠʥʳʝ ʥʘ ʢʘʟʸʥʥʳʝ 
ʜʝʥʴʛʠ ʧʨʠʦʙʨʝʪʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʣʠ ʧʨʠʚʦʟʠʣʠʩʴ ʠʟ-ʟʘ 
ʛʨʘʥʠʮʳ. ɺ 1843 ʛʦʜʫ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʙʨʘʥʠʷ ʚʳʜʝ-
ʣʷʝʪʩʷ 12,000 ʨʫʙʣʝʡ ʘʩʩʠʛʥʘʮʠʷʤʠ, ʟʘ ʩʯʸʪ ʢʦʪʦʨʳʭ ʧʦʢʫʧʘʝʪʩʷ ʢʘʙʠʥʝʪ 
ʧʨʦʬʝʩʩʦʨʘ ʕʡʭʚʘʣʴʜʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ 2,637 ʧʨʝʜʤʝʪʦʚ ʧʦ ʟʦʦʣʦʛʠʠ, 
ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʛʥʦʟʠʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʘʥʘʪʦʤʠʠ. ɺ ʪʝ ʞʝ ʛʦʜʘ 
ʢʦʥʩʝʨʚʘʪʦʨ ʉʠʢʩ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʙʦʣʝʝ 200 ʯʫʯʝʣ ʧʪʠʮ, ʘʤʬʠʙʠʡ ʠ ʨʳʙ, 
ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ. ʉʦʙʨʘʥʠʝ 
ʵʢʩʧʦʥʘʪʦʚ ʢʘʬʝʜʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʧʦʣʥʠʣʦʩʴ ʟʘ ʩʯʝʪ ʚʳʜʝʣʝʥʥʳʭ 
ʩʨʝʜʩʪʚ (16,000 ʨʫʙʣʝʡ ʟʦʣʦʪʦʤ) ʀʤʧʝʨʘʪʦʨʦʤ ɸʣʝʢʩʘʥʜʨʦʤ III.  

ɼʦ ʩʠʭ ʧʦʨ ʤʥʦʛʠʝ ʵʢʟʝʤʧʣʷʨʳ ʟʦʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʦʪʤʝʯʝʥʳ 

ʵʪʠʢʝʪʢʘʤʠ, ʥʘʧʠʩʘʥʥʳʤʠ ʧʦʯʝʨʢʦʤ ʚʝʣʠʢʠʭ ʟʦʦʣʦʛʦʚ: ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʧʘʨʘʪʳ ʦʥʠ ʠʟʛʦʪʦʚʠʣʠ ʣʠʯʥʦ, ʜʨʫʛʠʝ ʧʨʠʚʝʟʣʠ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ ʠʣʠ 

ʧʝʨʝʜʘʣʠ ʠʟ ʤʝʩʪ, ʛʜʝ ʨʘʙʦʪʘʣʠ (ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʙʣʘʛʦʜʘʨʷ ʌ.ʌ. ɹʨʘʥʜʪʫ 

ɸʢʘʜʝʤʠʝʡ ʅʘʫʢ ʙʳʣʦ ʧʨʝʧʦʜʥʝʩʝʥʦ ʚ ʜʘʨ ʩʦʙʨʘʥʠʝ ʯʫʯʝʣ). ɿʘ ʩʯʸʪ 

ʯʘʩʪʳʭ ʢʦʤʘʥʜʠʨʦʚʦʢ ʠ ʵʢʩʧʝʜʠʮʠʡ ʟʘ ʛʨʘʥʠʮʫ ʢʦʣʣʝʢʮʠʷ ʦʙʦʛʘʱʘʣʘʩʴ 

ʚʠʜʘʤʠ ʥʝ ʪʦʣʴʢʦ ɽʚʨʦʧʳ, ʥʦ ʠ ɸʟʠʠ, ɸʬʨʠʢʠ, ɸʚʩʪʨʘʣʠʠ, ʖʞʥʦʡ 

ɸʤʝʨʠʢʠ ʠ ɸʥʪʘʨʢʪʠʜʳ. 
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ɺ ʩʦʙʨʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʫʯʝʣʘ ʵʢʟʦʪʠʯʝʩʢʠʭ ʧʪʠʮ, ʪʘʢʠʭ ʢʘʢ 

ʪʘʥʘʛʨʳ, ʪʠʨʘʥʥʳ, ʨʘʡʩʢʠʝ ʧʪʠʮʳ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʤʫʟʝʷʭ [1, 2].  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʯʫʯʝʣʘ ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʦʨʣʠʮʳ 

(Streptopelia turtur) ʠ ʶʞʥʦʛʦ ʢʠʚʠ (Apteryx australis), ʟʘʥʝʩʸʥʥʳʭ ʚ 

ʢʨʘʩʥʫʶ ʢʥʠʛʫ ʄʉʆʇ ʩ ʦʭʨʘʥʥʳʤ ʩʪʘʪʫʩʦʤ çʫʷʟʚʠʤʳʡ ʚʠʜè. ʊʘʢʞʝ ʚ 

ʢʦʣʣʝʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʯʫʯʝʣ ʧʪʠʮ, ʦʭʨʘʥʷʝʤʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʜʦʙʳʯʘ ʢʦʪʦʨʳʭ ʪʝʧʝʨʴ ʟʘʧʨʝʱʝʥʘ. 

ʆʜʥʘʢʦ ʫʥʠʢʘʣʴʥʳʝ ʢʦʣʣʝʢʮʠʠ ʢʘʬʝʜʨʳ ʥʠʢʦʛʜʘ ʠ ʥʠʛʜʝ ʥʝ 

ʚʳʩʪʘʚʣʷʣʠʩʴ ʠ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʉ ʩʦʞʘʣʝʥʠʝʤ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʟʫʣʴʪʘʪ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ 

ʛʨʘʥʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʕ.ʂ. ɹʨʘʥʜʪʦʤ ʠ ʝʛʦ ʫʯʝʥʠʢʦʤ-ʧʦʩʣʝʜʦʚʘʪʝʣʝʤ 

ʅ.ɸ. ʍʦʣʦʜʢʦʚʩʢʠʤ ʚ ʧʝʨʠʦʜ ʢʦʥʮʘ 19 ʚʝʢʘ ï ʥʘʯʘʣʘ 20-ʛʦ ʚʝʢʘ ʥʝ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ. ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʤʫʟʝʷ ʟʦʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʣʣʝʢʮʠʡ ʢʘʬʝʜʨʳ ʤʦʞʝʪ ʦʪʯʘʩʪʠ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

ʄʫʟʝʡʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʥʝʨʝʜʢʦ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʫʟʝʶ ʥʝ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʡ ʪʦʣʴʢʦ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ ʵʢʩʧʦʥʘʪʦʚ [11, 13], ʥʠʯʫʪʴ 

ʥʝ ʤʝʥʴʰʝ ʚʘʞʥʘ ʠ ʧʨʘʚʠʣʴʥʘʷ ʧʦʜʘʯʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʥʘʣʠʯʠʝ 

ʠʥʪʝʨʝʩʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʟʨʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɹʝʟ ʜʦʣʞʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʘʤʦ ʯʫʯʝʣʦ ʧʪʠʮʳ ʚʨʷʜ ʣʠ ʧʨʦʧʦʸʪ ʧʦʩʝʪʠʪʝʣʶ 

ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʣʠ ʛʦʪʦʚʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʝʛʦ ʬʘʢʪʳ ʦ ʩʝʙʝ. ɿʘʪʦ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ ʤʦʞʥʦ ʧʦʧʨʦʙʦʚʘʪʴ ʩʜʝʣʘʪʴ 

ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʧʷʪʠ ʚʠʜʦʚ ʧʪʠʮ, ʠʤʝʶʱʠʭʩʷ ʚ ʢʦʣʣʝʢʮʠʠ. ʀ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʳ ʫʯʣʠ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʜʝʤʦʚʝʨʩʠʠ. 

ʅʠʞʝ ʤʳ ʚʧʝʨʚʳʝ ʧʫʙʣʠʢʫʝʤ ʤʘʢʝʪ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ 

ʮʠʬʨʦʚʦʡ ʜʝʤʦʚʝʨʩʠʠ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 

ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ. 

ɸʬʨʠʢʘʥʩʢʠʡ ʩʝʨʳʡ ʪʦʢ. ʄʘʩʩʠʚʥʳʡ ʥʘ ʚʠʜ ʢʣʶʚ ʩʝʨʦʛʦ ʘʬʨʠ-

ʢʘʥʩʢʦʛʦ ʪʦʢʘ, ʧʨʝʚʦʩʭʦʜʷʱʠʡ ʧʦ ʨʘʟʤʝʨʘʤ ʛʦʣʦʚʫ ʧʪʠʮʳ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʚʝʩʠʪ ʦʯʝʥʴ ʥʝʤʥʦʛʦ, ʚʥʫʪʨʠ ʦʥ ʟʘʧʦʣʥʝʥ ʚʦʟʜʫʰʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ɿʘʪʦ ʜʣʷ ʦʪʨʳʚʘʥʠʷ ʦʪ ʚʝʪʦʢ ʩʦʯʥʳʭ ʧʣʦʜʦʚ ʠ ʜʘʞʝ ʜʣʷ ʣʦʚʣʠ 

ʥʘʩʝʢʦʤʳʭ ʪʘʢʦʡ ʢʣʶʚ ʧʦʜʭʦʜʠʪ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ɸʬʨʠʢʘʥʩʢʠʡ ʩʝʨʳʡ ʪʦʢ 

 
ɻʥʸʟʜʘ ʵʪʘ ʧʪʠʮʘ-ʥʦʩʦʨʦʛ ʫʩʪʨʘʠʚʘʝʪ ʚ ʜʫʧʣʘʭ ʜʝʨʝʚʴʝʚ, ʦʜʥʘʢʦ 

ʟʜʝʩʴ ʢʣʶʚ, ʫʜʦʙʥʳʡ ʜʣʷ ʜʦʙʳʚʘʥʠʷ ʧʠʱʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ 
ʥʝʧʨʠʛʦʜʝʥ, ʧʦʵʪʦʤʫ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʟʘʥʠʤʘʪʴ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʯʫʞʠʝ 
ʛʥʸʟʜʘ. ɺ ʪʝʭ ʞʝ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʘʤʮʫ ʥʝ ʫʜʘʸʪʩʷ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʝʝ 
ʜʫʧʣʦ, ʩʘʤʢʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʩʧʘʨʠʚʘʥʠʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ 
ʘʬʨʠʢʘʥʩʢʦʛʦ ʪʦʢʘ ʜʫʧʣʦ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʶʪʥʦʝ ʛʥʝʟʜʳʰʢʦ, 
ʟʘʱʠʱʸʥʥʦʝ ʦʪ ʜʦʞʜʷ ʠ ʚʝʪʨʘ, ʥʦ ʠ ʧʦʣʥʦʮʝʥʥʘʷ ʢʨʝʧʦʩʪʴ ʜʣʷ 
ʚʳʣʫʧʠʚʰʠʭʩʷ ʧʪʝʥʮʦʚ. ʂʦʛʜʘ ʧʨʠʭʦʜʠʪ ʚʨʝʤʷ, ʩʘʤʢʘ ʟʘʤʫʨʦʚʳʚʘʝʪ ʩʝʙʷ 
ʠʟʥʫʪʨʠ, ʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʩʘʤʝʮ 
ʙʫʜʝʪ ʧʨʠʥʦʩʠʪʴ ʝʡ ʧʠʱʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ, 
ʧʦʢʘ ʧʪʝʥʮʳ ʙʫʜʫʪ ʦʩʦʙʝʥʥʦ ʙʝʟʟʘʱʠʪʥʳ, ʜʦʩʪʫʧ ʢ ʛʥʝʟʜʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʭʠʱʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʘʙʩʦʣʶʪʥʦ ʥʝʚʦʟʤʦʞʝʥ.  

ʉʝʨʳʡ ʘʬʨʠʢʘʥʩʢʠʡ ʪʦʢ ï ʧʪʠʮʘ ʪʠʭʘʷ ʠ ʩʢʨʳʪʥʘʷ. ʉʠʜʷ ʥʘ ʜʝʨʝʚʝ, 
ʦʥ ʫʜʘʯʥʦ ʤʘʩʢʠʨʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʥʝʧʨʠʤʝʯʘʪʝʣʴʥʦʤʫ ʦʧʝʨʝʥʠʶ, 
ʘ ʟʘʤʝʪʠʪʴ ʝʛʦ ʚ ʥʝʙʝ ʤʦʞʥʦ ʥʝʯʘʩʪʦ ï ʧʪʠʮʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʥʝʙʦʣʴʰʠʤʠ ʧʝʨʝʣʸʪʘʤʠ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʜʝʨʝʚʴʷʤʠ. ʇʦʣʸʪ ʭʘʨʘʢ-
ʪʝʨʥʳʡ, ʚʦʣʥʦʦʙʨʘʟʥʳʡ. 

ɼʘʫʨʩʢʘʷ ʛʘʣʢʘ. ʆʪ ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʘʣʢʠ ʜʘʫʨʩʢʘʷ ʦʪʣʠʯʘʝʪʩʷ 

ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ ʨʘʜʫʞʢʠ (ʧʨʦʪʠʚ ʪʸʤʥʳʭ ʛʣʘʟ ʫ ʩʚʦʝʡ ʝʚʨʦʧʝʡʩʢʦʡ 

ʨʦʜʩʪʚʝʥʥʠʮʳ) ʠ ʙʦʣʝʝ ʩʚʝʪʣʳʤ ʦʧʝʨʝʥʠʝʤ: ʪʸʤʥʦ-ʩʝʨʳʝ ʫʯʘʩʪʢʠ ʪʝʣʘ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʫ ʵʪʦʛʦ ʚʠʜʘ ʧʦʯʪʠ ʙʝʣʳʝ (ʈʠʩʫʥʦʢ 2). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʫʛʣʠʚʳ ʠ ʦʩʪʦʨʦʞʥʳ, ʘ ʚʙʣʠʟʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʣʠʱ 

ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚ ʧʦʠʩʢʘʭ ʧʠʱʠ.  
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ʈʠʩʫʥʦʢ 2. ɼʘʫʨʩʢʘʷ ʛʘʣʢʘ 

 

ʂʘʢ ʠ ʤʥʦʛʠʝ ʚʨʘʥʦʚʳʝ, ʚʥʝ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʥʠ ʦʙʨʘʟʫʶʪ 

ʢʨʫʧʥʳʝ ʩʪʘʠ, ʯʘʩʪʦ ʩʦʩʝʜʩʪʚʫʶʪ ʩ ʛʨʘʯʘʤʠ ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʛʘʣʢʘʤʠ. 

ʉ ʧʦʩʣʝʜʥʠʤʠ ʜʘʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʢʨʝʱʠʚʘʶʪʩʷ, ʜʘʚʘʷ ʚʧʦʣʥʝ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʝ ʧʦʪʦʤʩʪʚʦ. 

ɻʥʝʟʜʠʪʴʩʷ ʵʪʘ ʛʘʣʢʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʚ ʜʫʧʣʘʭ, ʦʜʥʘʢʦ ʩʘʤʘ, ʦʙʣʘʜʘʷ 

ʩʣʘʙʳʤ ʜʣʷ ʚʳʜʘʣʙʣʠʚʘʥʠʷ ʫʛʣʫʙʣʝʥʠʡ ʚ ʢʦʨʝ ʢʣʶʚʦʤ, ʦʙʫʩʪʨʘʠʚʘʝʪ 

ʚ ʥʠʭ ʪʦʣʴʢʦ ʧʦʜʩʪʠʣʢʫ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʭʦʜʷʱʝʛʦ ʜʫʧʣʘ, ʠʱʝʪ 

ʦʪʚʝʨʩʪʠʷ ʚ ʩʢʘʣʘʭ, ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʠ ʙʨʦʰʝʥʥʳʝ ʩʦʨʦʯʴʠ ʛʥʸʟʜʘ.  

ʇʦʩʣʝ ʚʳʣʝʪʘ ʧʪʝʥʮʦʚ ʠʟ ʛʥʝʟʜʘ ʦʥʠ ʤʦʛʫʪ ʝʱʸ ʜʦʣʛʦ ʭʦʜʠʪʴ 

ʟʘ ʨʦʜʠʪʝʣʷʤʠ, ʚʳʧʨʘʰʠʚʘʷ ʠ ʧʦʣʫʯʘʷ ʧʠʱʫ, ʦʜʥʘʢʦ ʢ ʧʝʨʚʦʡ ʟʠʤʝ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ. 

ɺ ʨʘʮʠʦʥ ʜʘʫʨʩʢʦʡ ʛʘʣʢʠ ʚʭʦʜʷʪ ʩʣʠʟʥʠ, ʷʡʮʘ ʠʣʠ ʧʪʝʥʮʳ ʜʨʫʛʠʭ 

ʧʪʠʮ, ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ 

ʯʝʣʦʚʝʢ. 

ʂʨʠʢʣʠʚʳʡ ʬʠʣʝʤʦʥ. ʉʚʦʸ ʚʠʜʦʚʦʝ ʥʘʟʚʘʥʠʝ ʢʨʠʢʣʠʚʘʷ ʧʪʠʮʘ 

ʧʦʣʫʯʠʣʘ ʥʝʩʣʫʯʘʡʥʦ: ʬʠʣʝʤʦʥʳ ʞʠʚʫʪ ʙʦʣʴʰʠʤʠ ʰʫʤʥʳʤʠ ʩʪʘʷʤʠ, 

ʚ ʢʦʪʦʨʳʭ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʫʪʠʭʘʶʪ ʤʝʣʢʠʝ ʩʩʦʨʳ ʠ ʜʨʘʢʠ. ɺʝʪʢʫ, 

ʥʘ ʢʦʪʦʨʦʡ ʢʦʨʤʠʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʧʪʠʮʘ, ʦʥʘ ʩʪʘʨʘʪʝʣʴʥʦ ʦʭʨʘʥʷʝʪ ʦʪ 

ʩʦʨʦʜʠʯʝʡ, ʘ ʚ ʩʣʫʯʘʝ ʧʨʠʙʣʠʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʠʢʦʛʜʘ ʥʝ ʫʧʫʩʢʘʝʪ 

ʰʘʥʩʘ ʥʝ ʪʦʣʴʢʦ ʦʪʧʫʛʥʫʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʦʥʢʫʨʝʥʪʘ, ʥʦ ʠ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦ ʧʨʝʩʣʝʜʦʚʘʪʴ ʝʛʦ (ʈʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3. ʂʨʠʢʣʠʚʳʡ ʬʠʣʝʤʦʥ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʥʝʜʨʫʞʝʣʶʙʥʦʩʪʴ, ʧʪʠʮʳ ʧʨʦʜʦʣʞʘʶʪ 

ʜʝʨʞʘʪʴʩʷ ʚʤʝʩʪʝ, ʤʠʛʨʠʨʫʶʪ ʩʪʘʷʤʠ ʧʦ 30-40 ʦʩʦʙʝʡ, ʘ ʪʝ ʠʟ ʥʠʭ, ʢʪʦ 

ʦʩʪʘʸʪʩʷ ʥʘ ʥʦʯʣʝʛ ʥʘ ʫʜʘʣʸʥʥʳʭ ʦʪ ʧʨʦʯʠʭ ʚʝʪʚʷʭ, ʧʦ ʫʪʨʘʤ ʛʨʦʤʢʠʤ 

ʢʨʠʢʦʤ ʟʘʷʚʣʷʶʪ ʦ ʩʚʦʸʤ ʧʨʠʩʫʪʩʪʚʠʠ. 

ɺʩʷ ʞʠʟʥʴ ʢʨʠʢʣʠʚʳʭ ʬʠʣʝʤʦʥʦʚ ʧʨʦʭʦʜʠʪ ʚʳʩʦʢʦ ʥʘ ʜʝʨʝʚʴʷʭ: 

ʪʘʤ ʦʥʠ ʢʦʨʤʷʪʩʷ, ʚʳʚʦʜʷʪ ʧʦʪʦʤʩʪʚʦ, ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʧʦʣʸʪʘ ʥʘ ʩʝʚʝʨ 

ʵʪʠ ʧʪʠʮʳ ʜʝʨʞʘʪʩʷ ʥʠʟʢʦ ʥʘʜ ʩʘʤʳʤʠ ʢʨʦʥʘʤʠ. 

ɻʥʝʟʜʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʩʘʤʢʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʫʙʦʢʫʶ ʢʨʫʛʣʫʶ ʯʘʰʫ, ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 3-4 ʤʝʪʨʦʚ ʦʪ ʟʝʤʣʠ, ʭʦʨʦʰʦ ʟʘʤʘʩʢʠʨʦʚʘʥʦ. ʈʦʜʠʪʝʣʠ 

ʚʤʝʩʪʝ ʚʳʢʘʨʤʣʠʚʘʶʪ ʧʪʝʥʮʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʦʧʘʩʥʦʩʪʠ ʠ ʩʘʤʝʮ, ʠ ʩʘʤʢʘ 

ʜʦʚʦʣʴʥʦ ʘʛʨʝʩʩʠʚʥʦ ʟʘʱʠʱʘʶʪ ʩʚʦʸ ʧʦʪʦʤʩʪʚʦ. 

ɺʩʧʦʤʥʠʚ ʣʳʩʳʝ ʛʦʣʦʚʳ ʛʨʠʬʦʚ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʢʨʠʢʣʠʚʳʡ ʬʠʣʝʤʦʥ ʧʠʪʘʝʪʩʷ ʧʘʜʘʣʴʶ, ʦʜʥʘʢʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʦʩʥʦʚʫ ʝʛʦ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʮʚʝʪʦʯʥʳʡ ʥʝʢʪʘʨ. ʏʘʩʪʦ ʢʦʨʤʠʪʩʷ 

ʚ ʩʪʘʷʭ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʧʪʠʮ. ʂʨʦʤʝ ʥʝʢʪʘʨʘ ʝʩʪ ʧʣʦʜʳ, ʥʘʩʝʢʦʤʳʭ, 

ʤʝʣʢʠʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʨʘʟʦʨʷʝʪ ʯʫʞʠʝ ʛʥʸʟʜʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʝʜʘʥʠʝʤ 

ʢʨʠʢʣʠʚʳʤʠ ʬʠʣʝʤʦʥʘʤʠ ʚʠʥʦʛʨʘʜʘ, ʤʥʦʛʠʝ ʘʚʩʪʨʘʣʠʡʮʳ ʩʯʠʪʘʶʪ 

ʠʭ ʧʪʠʮʘʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ. 
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ɹʦʣʴʰʘʷ ʨʘʡʩʢʘʷ ʧʪʠʮʘ. ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʡ ʧʪʠʯʢʠ ʠʤʝʝʪ 

ʜʦʚʦʣʴʥʦ ʥʝʦʞʠʜʘʥʥʳʡ ʧʝʨʝʚʦʜ ï ʙʝʟʥʦʛʘʷ ʨʘʡʩʢʘʷ ʧʪʠʮʘ (ʈʠʩʫʥʦʢ 4). 

ʊʘʢ ʥʘʟʚʘʣ ʝʸ ʝʱʸ ʦʪʝʮ ʩʠʩʪʝʤʘʪʠʢʠ ʂʘʨʣ ʃʠʥʥʝʡ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʞʠʚʦʪʥʦʝ ʦʙʣʘʜʘʝʪ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʳʤʠ ʮʝʧʢʠʤʠ ʣʘʧʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ 

ʣʦʚʢʦ ʧʨʳʛʘʪʴ ʧʦ ʚʝʪʢʘʤ ʠ ʜʘʞʝ ʧʦʚʠʩʘʪʴ ʥʘ ʥʠʭ ʚʥʠʟ ʛʦʣʦʚʦʡ. 

ʈʘʟʛʘʜʢʘ ʥʘʟʚʘʥʠʷ ʢʨʦʝʪʩʷ ʚ ʪʨʘʜʠʮʠʠ ʘʙʦʨʠʛʝʥʦʚ ʅʦʚʦʡ ɻʚʠʥʝʠ ʜʝʣʘʪʴ 

ʠʟ ʣʘʧ ʵʪʠʭ ʧʪʠʮ ʫʢʨʘʰʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝ ʪʫʰʢʠ, ʜʦʩʪʘʚʣʷʝʤʳʝ 

ʚ ɽʚʨʦʧʫ ʥʦʛ ʫʞʝ ʥʝ ʠʤʝʣʠ. ʊʘʢʘʷ ʩʣʫʯʘʡʥʦʩʪʴ ʧʦʩʣʫʞʠʣʘ ʧʦʚʦʜʦʤ ʜʣʷ 

ʦʛʨʦʤʥʦʡ ʤʘʩʩʳ ʣʝʛʝʥʜ: ʥʘʧʨʠʤʝʨ, ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʜʦ ʩʤʝʨʪʠ ʧʪʠʮʘ 

ʥʠʢʦʛʜʘ ʥʝ ʦʧʫʩʢʘʝʪʩʷ ʥʘ ʟʝʤʣʶ ʠ ʧʠʪʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʙʝʩʥʦʡ 

ʨʦʩʦʡ. 

ɽʱʸ ʦʜʥʘ ʩʢʘʟʢʘ, ʧʦʨʦʞʜʸʥʥʘʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʦʛ, ʛʣʘʩʠʣʘ ʙʫʜʪʦ ʙʳ 

ʩʘʤʢʠ, ʥʝ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʩʪʴ ʥʘ ʚʝʪʢʫ ʠ ʩʚʠʪʴ ʛʥʝʟʜʦ, ʚʳʩʠʞʠ-

ʚʘʶʪ ʷʡʮʘ ʥʘ ʩʧʠʥʘʭ ʩʘʤʮʦʚ, ʧʦʢʘ ʪʝ ʧʨʦʜʦʣʞʘʶʪ ʣʝʪʘʪʴ. ɺ ʜʝʡʩʪʚʠʪʝʣ-ɹ

ʥʦʩʪʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʝʚʨʦʧʝʡʮʝʚ ʠ ʢ ʩʯʘʩʪʴʶ ʜʣʷ ʩʘʤʮʦʚ ʨʘʡʩʢʦʡ 

ʧʪʠʮʳ, ʚʩʸ ʚʳʛʣʷʜʠʪ ʥʝ ʪʘʢ ʨʦʤʘʥʪʠʯʥʦ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʜʝʣʘʝʪ 

ʩʘʤʝʮ ʙʦʣʴʰʦʡ ʨʘʡʩʢʦʡ ʧʪʠʮʳ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʦʜʘ ï ʧʨʠʚʣʝʢʘʝʪ 

ʩʘʤʢʫ. ɺʳʙʠʨʘʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʝʨʝʚʦ, ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʘʤʮʦʚ ʥʘʯʠʥʘʶʪ 

ʧʨʠʟʳʚʥʦʝ ʧʝʥʠʝ, ʘ ʝʜʚʘ ʦʥʠ ʟʘʤʝʯʘʶʪ ʩʘʤʢʫ, ʚʩʝ ʢʘʢ ʦʜʠʥ ʧʨʠʥʠʤʘʶʪʩʷ 

ʪʘʥʮʝʚʘʪʴ ʚʦʢʨʫʛ ʥʝʸ. ʇʦʥʨʘʚʠʚʰʝʛʦʩʷ ʪʘʥʮʦʨʘ ʦʥʘ ʜʦʧʫʩʢʘʝʪ ʢ ʩʧʘʨʠ-

ʚʘʥʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʦʜʠʥʦʯʝʩʪʚʝ ʫʣʝʪʘʝʪ ʚʠʪʴ ʛʥʝʟʜʦ ʠ ʟʘʙʦʪʠʪʴʩʷ 

ʦ ʧʦʪʦʤʩʪʚʝ. 

ʉʧʨʷʪʘʥʥʦʝ ʩʨʝʜʠ ʚʝʪʚʝʡ ʢʨʝʧʢʦʝ ʠ ʘʢʢʫʨʘʪʥʦʝ ʛʥʝʟʜʦ ʨʘʡʩʢʦʡ 

ʧʪʠʮʳ ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʝʪ ʯʘʰʫ, ʷʠʮ ʚ ʥʸʤ ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ ʜʚʫʭ, 

ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʢʦʩʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʘʡʩʢʠʭ ʧʪʠʮ ʚʦ ʚʨʝʤʷ ʤʘʩʩʦʚʦʡ ʦʭʦʪʳ ʥʘ ʥʠʭ. ɼʦʙʳʯʘ ʚʝʣʘʩʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʝʚʨʦʧʝʡʮʘʤʠ, ʘ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʜʘʤʩʢʠʭ ʰʣʷʧʦʢ ʠ ʫʢʨʘʰʝʥʠʡ ʠʟ ʧʝʨʴʝʚ. 

ʇʠʪʘʥʠʝ ʫ çʦʙʠʪʘʪʝʣʴʥʠʮ ʵʜʝʤʘè ʚʧʦʣʥʝ ʟʝʤʥʦʝ: ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʢʦʤʳʭ, ʩʝʤʷʥ ʠ ʧʣʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʨʦʤʝ 

ʪʦʛʦ ʧʨʦʚʦʨʥʳʝ ʧʪʠʮʳ ʦʭʦʪʷʪʩʷ ʠ ʥʘ ʤʝʣʢʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ.  
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ʈʠʩʫʥʦʢ 4. ɹʦʣʴʰʘʷ ʨʘʡʩʢʘʷ ʧʪʠʮʘ 
 

ʖʞʥʳʡ ʢʠʚʠ. ɺʩʝ ʚʠʜʳ ʢʠʚʠ ï ʵʥʜʝʤʠʢʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʘ ʠʤʝʥʥʦ 

ʵʪʦʪ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʪʨʦʚʘʭ ʉʪʶʘʨʪ ʠ ʖʞʥʳʡ, ʟʘ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ ʠ ʧʦʣʫʯʠʣ ʩʚʦʸ ʚʠʜʦʚʦʝ ʥʘʟʚʘʥʠʝ. ʊʘʢʞʝ 

ʝʛʦ ʥʘʟʳʚʘʶʪ ʙʫʨʳʡ ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʠʚʠ (ʈʠʩʫʥʦʢ 5). 
 

 

ʈʠʩʫʥʦʢ 5. ʖʞʥʳʡ ʢʠʚʠ 
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ʕʪʦʪ ʜʨʝʚʥʠʡ ʠ ʫʜʠʚʠʪʝʣʴʥʳʡ ʚʠʜ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ 

ʙʣʠʞʘʡʰʠʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʚʳʤʝʨʰʠʭ ʙʝʩʢʠʣʝʚʳʭ ʧʪʠʮ ʤʦʘ. ʀ ʧʨʘʚʜʘ, 

ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʧʪʠʮʫ ʢʠʚʠ ʥʝ ʧʦʭʦʞʠ: ʤʝʩʪʦ ʢʨʳʣʴʝʚ ï ʨʫʜʠʤʝʥʪʘʨ-

ʥʝr ʦʪʨʦʩʪʢʠ, ʩʦʭʨʘʥʠʚʰʠʝ ʪʦʣʴʢʦ 13 ʤʘʣʝʥʴʢʠʭ ʤʘʭʦʚʳʭ ʧʝʨʴʝʚ, ʘ ʩʘʤʦ 

ʦʧʝʨʝʥʠʝ ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʝʪ ʰʝʨʩʪʴ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʳʜʝʣʷʶʪʩʷ ʦʥʠ 

ʠ ʫʥʠʢʘʣʴʥʳʤ ʩʨʝʜʠ ʧʪʠʮ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʦʟʜʨʝʡ ï ʥʘ ʢʦʥʯʠʢʝ 

ʜʣʠʥʥʦʛʦ ʢʣʶʚʘ. 

ʅʝ ʤʝʥʝʝ ʩʚʦʝʦʙʨʘʟʥʦ ʠ ʙʨʘʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʵʪʦʡ ʧʪʠʮʳ. ɺʤʝʩʪʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʥʸʟʜ ʦʥʠ ʧʨʠ ʧʦʤʦʱʠ ʩʠʣʴʥʳʭ ʣʘʧ ʨʦʶʪ ʥʦʨʳ, ʚʤʝʩʪʦ 

ʩʘʤʢʠ ʷʡʮʘ ʚʳʩʠʞʠʚʘʝʪ ʩʘʤʝʮ, ʘ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ ʫ ʷʡʮʘ ʩʘʤʳʡ 

ʜʣʠʥʥʳʡ ʩʨʝʜʠ ʚʩʝʭ ʥʳʥʝ ʞʠʚʫʱʠʭ ʧʪʠʮ ï 2,5 ʤʝʩʷʮʘ. çʉʘʤʳʡè ʫ ʢʠʚʠ 

ʝʱʝ ʠ ʨʘʟʤʝʨ ʷʡʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʣʫ ï ʝʛʦ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

ʯʝʪʚʝʨʪʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʤʘʪʝʨʠ. ɻʦʪʦʚʘʷ ʩʥʝʩʪʠ ʷʡʮʦ ʩʘʤʢʘ ʙʫʢʚʘʣʴʥʦ 

ʟʘʜʝʚʘʝʪ ʟʝʤʣʶ ʩʚʦʠʤ ʞʠʚʦʪʦʤ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʜʘʞʝ 

ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʠʱʠ ʥʘ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʚʳʥʘʰʠʚʘʥʠʷ. 

ʊʦʣʴʢʦ ʯʪʦ ʚʳʣʫʧʠʚʰʠʡʩʷ ʧʪʝʥʝʮ ʢʠʚʠ ʝʱʝ ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ 

ʧʠʪʘʝʪʩʷ ʪʦʣʴʢʦ ʞʝʣʪʦʯʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʷʡʮʘ, ʘ ʫʞʝ ʥʘ ʪʨʝʪʴʝʡ ʥʝʜʝʣʝ 

ʚʳʛʦʥʷʝʪʩʷ ʠʟ ʛʥʝʟʜʘ ʨʦʜʠʪʝʣʷʤʠ ʠ ʥʘʯʠʥʘʝʪ ʧʦʠʩʢ ʧʠʱʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. ɺʧʨʦʯʝʤ, ʩʪʨʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʪʠʮʳ-ʢʠʚʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʪʦʤʩʪʚʫ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʩʚʦʸʤ ʛʥʝʟʜʦʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠʤʝʨʥʦ ʧʘʨʫ ʣʝʪ 

ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʛʥʝʟʜʘ, ʪʦʛʜʘ ʢʘʢ ʣʶʙʦʛʦ ʯʫʞʘʢʘ ʧʠʥʘʶʪ ʠ ʙʴʶʪ 

ʢʣʶʚʘʤʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʛʦʥʷʪ ʟʘ ʧʨʝʜʝʣʳ ʩʦʙʩʪʚʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʪʳʯʢʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʧʪʠʮʳ 

ʨʝʛʫʣʷʨʥʦ ʧʦʤʝʯʘʶʪ ʛʨʘʥʠʮʳ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʧʘʭʫʯʠʤ ʧʦʤʸʪʦʤ. 

ʇʪʠʮʳ-ʢʠʚʠ ʤʦʥʦʛʘʤʥʳ, ʦʜʥʘ ʧʘʨʘ ʤʦʞʝʪ ʧʨʦʞʠʪʴ ʚʤʝʩʪʝ ʙʦʣʝʝ 

30 ʣʝʪ.  

ʆʙʣʘʜʘʷ ʧʨʝʢʨʘʩʥʳʤ ʦʙʦʥʷʥʠʝʤ, ʵʪʘ ʧʪʠʮʘ ʙʝʟ ʪʨʫʜʘ ʩʧʦʩʦʙʥʘ 

ʫʯʫʷʪʴ ʚ ʟʝʤʣʝ ʥʘʩʝʢʦʤʦʝ. ʆʭʦʪʘ ʢʠʚʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʫʝʪʣʠʚʳʝ ʧʨʦʩʪʫʢʠʚʘʥʠʷ ʧʦʯʚʳ 

ʢʣʶʚʦʤ, ʢʦʪʦʨʳʡ ʢʠʚʠ ʪʦ ʠ ʜʝʣʦ ʧʦʛʨʫʞʘʝʪ ʚ ʣʝʩʥʫʶ ʧʦʜʩʪʠʣʢʫ, 

ʦʙʥʘʨʫʞʠʚ ʯʝʨʚʝʡ, ʤʥʦʛʦʥʦʞʝʢ, ʨʘʟʣʠʯʥʳʭ ʣʠʯʠʥʦʢ. ɺʦ ʚʨʝʤʷ ʟʘʩʫʭʠ 

ʚ ʧʠʱʫ ʠʜʫʪ ʠ ʤʷʛʢʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʧʘʚʰʠʝ ʧʣʦʜʳ. 

ʀʪʘʢ, ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʰʘʙʣʦʥʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʡ ʮʠʬʨʦʚʦʡ ʚʝʨʩʠʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʣʣʝʢʮʠʠ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʬʦʨʤʘ ʧʦʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʫʟʝʡʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʧʨʘʚʢʦʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʣʝʛʢʦ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚʩʝʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʀʥʪʝʨʥʝʪʘ. 
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