
 ʉʇɽʎʀʌʀʏɽʉʂɸʗ 

ʀʄʄʋʅʆɼʀɸɻʅʆʉʊʀʂɸ 

ʊʋɹɽʈʂʋʃɽɿɸ: ʇʈʆʐʃʆɽ, 

ʅɸʉʊʆʗʑɽɽ ʀ ɹʋɼʋʑɽɽ  

ʜ.ʤ.ʥ.  ʀ.ʌ. ʀʣʴʠʥʩʢʘʷ 



-è. 

-é ʋʌɺɾʉʃʌʄɾʀ ɻʊʋʉɾʐɹɾʋʊʘ ɻʇ ɻʊɾʎ ʊʋʉɹʆɹʎ ʁ ʖʈʇʎɹʎ, 

ʌ ʃʇʉʇʄɾʂ ʁ ʆʁʒʁʎ, ʀʆɹʅɾʆʁʋʇʊʋɾʂ ʁ ʆɾʁʀɻɾʊʋʆʔʎ, ʌ 

ʋɹʄɹʆʋʄʁɻʔʎ ʁ ʆɾ ʇʐɾʆʕ  

 

-  ʇʆ ʘɻʄʘɾʋʊʘ ʈɾʉʊʇʆɹɿɾʅ ɻ  ʃʆʁɼɹʎ ʅʆʇɼʁʎ 

ʈʁʊɹʋɾʄɾʂ (ɽʇʊʋʇɾɻʊʃʇɼʇ, ʐɾʎʇɻɹ, ʉɾʅɹʉʃɹ).                 

ɻ ʉʇʊʊʁʁ ɾɼʇ ʆɹʀʔɻɹʄʁ çʐɹʎʇʋʃʇʂè,  

ɹ ɻ ʌʃʉɹʁʆɾ ð çʊʌʎʇʋɹʅʁè. 

- 

-  ʇɺ ɹʃʋʌɹʄʕʆʇʊʋʁ ɺʇʉʕɺʔ ʊ ʖʋʁʅ ʀɹɺʇʄɾɻɹʆʁɾʅ ɻ 

ʆɹʑɾʂ ʊʋʉɹʆɾ  ɼʇɻʇʉʘʋ  ʇʍʁʏʁɹʄʕʆʔɾ ʏʁʍʉʔ: ʋɹʃ, ʀɹ 

2015 ɼ. ɻʔʘɻʄɾʆʇ  23 896 ʆʇɻʔʎ ʊʄʌʐɹɾɻ ʋʌɺɾʉʃʌʄɾʀɹ  

(55,9 ʆɹ 100 ʋʔʊ. ʆɹʊɾʄɾʆʁʘ), ɹ ʆɹ ɽʁʊʈɹʆʊɾʉʆʇʅ ʌʐɾʋɾ 

ʊʇʊʋʇʁʋ 36 666 ɺʇʄʕʆʔʎ .ʁ ʖʋʇ - ɺɾʀ ɻʇʊʋʇʃɹ ʁ ʃʉʔʅɹ 

 



ʊɾɼʇɽʆʘ ʃɹʐɾʊʋɻɾʆʆʔɾ ɽʁɹɼʆʇʊʋʁʃɹ,  ʄɾʐɾʆʁɾ ʁ 

ʈʉʇʍʁʄɹʃʋʁʃɹ ʋʌɺɾʉʃʌʄɾʀɹ ɺɾʀ ʄɹɺʇʉɹʋʇʉʆʔʎ 

ʅɾʋʇɽʇɻ ʁʊʊʄɾɽʇɻɹʆʁʘ ʈʉɹʃʋʁʐɾʊʃʁ ʆɾɻʇʀʅʇɿʆɹ  

ɺɽɼʋʑɽɽ ʄɽʉʊʆ  ɺ ʃɸɹʆʈɸʊʆʈʅʆʁ ɼʀɸɻʅʆʉʊʀʂɽ ʊɹ  ʇʈʀʅɸɼʃɽɾʀʊ 

ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʄ ʄɽʊʆɼɸʄ : ʄʀʂʈʆʉʂʆʇʀʀ ʀ ɹɸʂʊɽʈʀʆʃʆɻʀʀ 

 

 

ɹʓʉʊʈʆ ʈɸɿɺʀɺɸʖʊʉʗ ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʀɽ ʄɽʊʆɼʓ 

ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʀʄ ʄɽʊʆɼɸʄ ʇʈʀʅɸɼʃɽɾʀʊ ʆʉʆɹʆɽ ʄɽʉʊʆ 

 



-  ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʊ-ʢʣʝʪʦʢ 

ʏɾʄʕ ʁʊʊʄɾɽʇɻɹʆʁʘ ʁʅʅʌʆʁʋɾʋɹ 

ʌ ɺʇʄʕʆʔʎ ʋʌɺɾʉʃʌʄɾʀʇʅ 

 ʊʈɾʏʁʍʁʐɾʊʃɹʘ 

ʁʅʅʌʆʇɽʁɹɼʆʇʊʋʁʃɹ 

 ɻʔʘɻʄɾʆʁɾ ʆɹʉʌʑɾʆʁʂ ɻ 

ʁʅʅʌʆʆʇʂ ʊʁʊʋɾʅɾ  ɽʄʘ: 

                            

 IN VIVO 

 IN VITRO: ɺʓʗɺʃɽʅʀɽ 

ʢʦʞʥʳʝ ʧʨʦʙʳ, 

(ʩʠʥʦʥʠʤ ʪʫʙʝʨʢʫʣʠʥ- 

ʜʠʘʛʥʦʩʪʠʢʘ) 

- ʘʥʪʠʪʝʣ ʢ ʄɹʊ 

- ʘʥʪʠʛʝʥʦʚ ʄɹʊ 

-- ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ: 

- ʆʇʈɽɼɽʃɽʅʀʗ ʇʆʂɸɿɸʅʀʁ  ʂ 

ʀʄʄʋʅʆʊɽʈɸʇʀʀ; 

- ɺʓɹʆʈɸ  ʇʈɽʇɸʈɸʊɸ, ɽɻʆ 

ɼʆɿʓ ʀ ʇʋʊʀ ɺɺɽɼɽʅʀʗ; 

- ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʃɽʏɽʅʀʗ 

-  ʊɽʏɽʅʀʗ 

-  ʀʉʍʆɼɸ 

                            

                            

-  ʈʀʉʂɸ ʈɽʎʀɼʀɺʆɺ 

                            

                            

                            

                             ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʓ 



ʋʌɺɾʉʃʌʄʁʆʇɽʁɹɼʆʇʊʋʁʃɹ IN VIVO 

ʃʇɿʆʔɾ ʈʉʇɺʔ 

ʅɸʂʆɾʅʓɽ: ɺʅʋʊʈʀʂʆɾʅʓɽ ʇʆɼʂʆɾʅʓɽ 

Å ʉʢʘʨʠʬʠʢʘʮʠʦʥʥʳʝ 

(ʇʀʈʂɽ, ʛʨʘʜʫʠʨʦʚʘʥ-

ʥʘʷ ʧʨʦʙʘ ʇʀʈʂɽ ï

ʂɸʈʇʀʃʆɺʉʂʆɻʆ-

ɻʈʀʅʏɸʈɸ)  

 

 ʇʈʀʂ-ʊɽʉʊʓ (ʋʂʆʃʆʄ)   
 

 

Å ʄɸʅʊʋ 

Å ɼʀɸʉʂʀʅ-ʪʝʩʪ 

Å ʙʝʣʢʦʚʦ-

ʪʫʙʝʨʢʫʣʠʥʦʚʘʷ 

ʧʨʦʙʘ 

Å ʛʝʤʦ-

ʪʫʙʝʨʢʫʣʠʥʦʚʘʷ 

ʧʨʦʙʘ 

Å ʂʆʍɸ 

ʇʈʆɺʆʂɸʎʀʆʅʅʓɽ 

Å  ʧʨʦʙʘ ʍʀʌɸ  

Å  ʊʘʢ ʥʘʟʳʚʘʝʤʳʡ TINE-TEST 
ʃɸɹʆʈɸʊʆʈʅʓɽ 

ʊɽʉʊʓ 



ɻ ʇʊʆʇɻɾ ʃʇɿʆʔʎ ʋʌɺɾʉʃʌʄʁʆʇɻʔʎ ʋɾʊʋʇɻ  

ʄɾɿʁʋ ɹʄʄɾʉɼʁʐɾʊʃɹʘ ʉɾɹʃʏʁʘ IV ʋʁʈɹ   

ɼʁʈɾʉʐʌɻʊʋɻʁʋɾʄʕʆʇʊʋʕ ʀɹʅɾɽʄɾʆʆʇɼʇ 

ʋʁʈɹ  ɼʀʋ 

 ˴ ˶˩́˻̉˹˻-
˻˽˻˿˾˩˨˻ˤˢ˹˹ˢ̒ 

 ˾ ˩ˢ˶ˮ˭̂˩́˿̒  
-́˶ˮ˸̅˻̇ˮ́ˢ˸ˮ:    

-́̆˩˶˽˩˾ˢ˸ˮ м ́ˮ˽ˢ   
ό̅˩˹˻́ˮ˽ CD4+8-) 

 ˮ́ -˴ˮ˶˶˩˾ˢ˸ˮ 
ό̅˩˹˻́ˮ˽ CD4-8+)  

 
 

ɺʆʉʇɸʃɽʅʀɽ, ʆʇʆʉʈɽɼʆɺɸʅʅʆɽ ʎʀʊʆʂʀʅɸʄʀ 

ɺʆʉʇɸʃɽʅʀɽ, ʆʇʆʉʈɽɼʆɺɸʅʅʆɽ ʊ-ʂʀʃʃɽʈɸʄʀ 



ʁʆʍʁʏʁʉʇɻɹʆʁɾ ʅɺʋ ʈʉʁɻʇɽʁʋ ʃ 

ʊɾʆʊʁɺʁʄʁʀɹʏʁʁ ʇʉɼɹʆʁʀʅɹ 

ʅɺʋ 

ʫʣʙʦʞʛʧʢ 

ʥʙʣʩʧʭʙʜ 

ʭʙʜʧʯʡʫʧʠ 
ʄʡʠʡʪ  

ʅɺʋ 

ɹʦʫʡʜʞʦ 

ʅɺʋ - 

ʨʩʧʫʞʡʦ 

ʨʞʨʫʡʝ 
ʈʩʧʯʞʪʪʡʦʜ 

ʨʩʧʫʞʡʦʧʛʴʮ 

ʙʦʫʡʜʞʦʧʛ  

ʅɺʋ 
ʋ-ʮʞʤʨʞʩʴ I ʫʡʨʙ 

ʋ-ʣʤʞʫʣʡ 

ʨʙʥʸʫʡ - 

ʮʞʤʨʞʩʴ  

I  ʫʡʨʙ ʈʞʨʫʡʝ ʅɺʋ   

1 ʕʊɸʇ 



ʖʃʊʈʇʀʁʏʁʘ ʊ ɹʆʋʁɼɾʆɹʅʁ ʅɺʋ (PPD) ʈʉʁɻʇɽʁʋ ʃ 

ɼɾʆɾʉɹʏʁʁ ʋ-ʃʄɾʋʇʃ ʈɹʅʘʋʁ (CD4+) ʁ  

ʖʍʍɾʃʋʇʉʆʔʎ (CD8+) ʋ-ʄʁʅʍʇʏʁʋʇɻ 

ʣʧʟʙ ʡʜʤʙ 

ɻʝʥʝʨʘʮʠʷ 

CD4+  ʠ 

CD8+  

ʊ-ʢʣʝʪʦʢ 

ʊ-ʭʝʣʧʝʨʳ I ʪʠʧʘ ʇʨʦʪʝʠʥʦʚʳʡ 

ʘʥʪʠʛʝʥ  ʄɹʊ 

ʪʢʘʥʝʚʦʡ 

ʤʘʢʨʦʬʘʛ 

ɸʢʪʠʚʠʨʦʚʘʥ-

ʥʳʡ ʤʘʢʨʦʬʘʛ 
ʈʞʨʫʡʝ ʅɺʋ   

2 ʕʊɸʇ 



ʇʆʁ ʈʉʇɽʌʏʁʉʌʗʋ ʈʉʇɻʇʊʈɹʄʁʋɾʄʕʆʔɾ 

ʏʁʋʇʃʁʆʔ   ɻʇʊʈɹʄɾʆʁɾ    
ʫʧʣʦʪʥʝʥʠʝ 

ʇʨʦʪʝʠʥʳ  

 ʄɹʊ 

ʄʝʜʠʘʪʦʨʳ 

ʚʦʩʧʘʣʝʥʠʷ 

ʉD 4+ ʠ  

ʉɺ 8+ 

ʊ-ʢʣʝʪʢʠ 

ʎʠʪʦʢʠʥʳ 

ʅʝʡʪʨʦʬʠʣʳ, 

ɽʦʟʠʥʦʬʠʣʳ, 

ɹʘʟʦʬʠʣʳ 

ʪʢʘʥʝʚʦʡ 

ʤʘʢʨʦʬʘʛ 

ɼʝʥʜʨʠʪʥʘʷ 

ʢʣʝʪʢʘ 

3 ʕʊɸʇ 



ʁʊʋʇʉʁʘ ʋʌɺɾʉʃʌʄʁʆʇɽʁɹɼʆʇʊʋʁʃʁ 

- ɺɾʉɾʋ ʊɻʇɾ ʆɹʐɹʄʇ ɺ 1890 ʛ. , ʃʇɼɽɹ ʆɾʅɾʏʃʁʂ 

ʌʐɫʆʔʂ ʈʆɹɽʈʊ ʂʆʍ ʊʇʇɺʒʁʄ ʇɺ ʇʋʃʉʔʋʁʁ ʁʅ 

ʋʌɺɾʉʃʌʄʁʆɹ, ʃʇʋʇʉʔʂ ʇʆ ʈʉɾɽʈʇʄɹɼɹʄ 

ʁʊʈʇʄʕʀʇɻɹʋʕ ɽʄʘ ʄɾʐɾʆʁʘ ɺʇʄʕʆʔʎ   

- ɺ 1907 ɻ. ɹɻʊʋʉʁʂʊʃʁʂ ʈɾɽʁɹʋʉ  ʂʃɽʄɽʅʉ ʇʀʈʂɽ  

ʇɺʇʊʆʇɻɹʄ  ʊʈɾʏʁʍʁʐʆʇʊʋʕ ʋʌɺɾʉʃʌʄʁʆʇɻʇʂ 

ʈʉʇɺʔ , ɻɻɫʄ ɻ ʅɾɽʁʏʁʆʌ ʈʇʆʘʋʁɾ  ɹʄʄɾʉɼʁʁ ʁ 

ʈʉɾɽʄʇɿʁʄ ʊʃɹʉʁʍʁʃɹʏʁʇʆʆʌʗ ʃʇɿʆʌʗ ʈʉʇɺʌ.  

- ʐɾʉɾʀ ɼʇɽ ʐɸʈʃʔ ʄɸʅʊʋ ʈʉɾɽʄʇɿʁʄ 

ʈʉʁʅɾʆʘʋʕ ʋʌɺɾʉʃʌʄʁʆ ɻʆʌʋʉʁʃʇɿʆʇ ʊ 

ɽʁɹɼʆʇʊʋʁʐɾʊʃʇʂ ʏɾʄʕʗ.  ʉɾɹʃʏʁʘ ʅɹʆʋʌ ʁ 

ʊɾɼʇɽʆʘ ʘɻʄʘɾʋʊʘ ʊɹʅʇʂ ʁʊʈʇʄʕʀʌɾʅʇʂ (ɻ  

ʊʊʊʉ ʇʆɹ ʊʋɹʄɹ ʈʉʁʅɾʆʘʋʕʊʘ ð ʊ 1965 ʜ.)  



ʉɾɹʃʏʁʘ ʈʁʉʃɾ 

 ʀɹʃʄʗʐɹʄɹʊʕ ɻ ʋʇʅ, ʐʋʇ ʆɹ ʈʇɻʉɾɿɽɾʆʆʌʗ 

ʊʈɾʏʁɹʄʕʆʔʅ ɺʇʉʁʃʇʅ ʃʇɿʌ ɻʆʌʋʉɾʆʆɾʂ 

ʈʇɻɾʉʎʆʇʊʋʁ ʈʉɾɽʈʄɾʐʕʘ  ʆɹʆʇʊʁʄʊʘ ʊʋɹʉʔʂ 

ʋʌɺɾʉʃʌʄʁʆ  ʃʇʎɹ  (ɹʄʕʋʋʌɺɾʉʃʌʄʁʆ  ʃʇʎɹ - ɹʋʃ).  

 

ʈʇʀɽʆɾɾ ʖʋʇʋ ʅɾʋʇɽ ɺʔʄ ʅʇɽʁʍʁʏʁʉʇɻɹʆ, ʁ 

ʈʇɻʉɾɿɽɾʆʁɾ ʃʇɿʁ (ʊʃɹʉʁʍʁʃɹʏʁʗ) ʊʋɹʄʁ 

ʈʉʇʁʀɻʇɽʁʋʕ ʊʈɾʏʁɹʄʕʆʔʅ ʄɹʆʏɾʋʇʅ  

ʇʏɾʆʃʌ ʅɾʊʋʆʇʂ ʉɾɹʃʏʁʁ ʈʉʇɻʇɽʘʋ ʐɾʉɾʀ 48-

72 ʐɹʊʇɻ  

 

ɻ ʆɹʊʋʇʘʒɾɾ ɻʉɾʅʘ ʈʉʇɺʌ ʈʉɹʃʋʁʐɾʊʃʁ ʆɾ 

ʈʉʁʅɾʆʘʗʋ ɻɻʁɽʌ ʆʁʀʃʇɼʇ ɾɾ ʊʋɹʆɽɹʉʋɹ  

(ʉɹʀʆɹʘ ɻɾʄʁʐʁʆɹ ʃɹʈʄʁ, ʉɹʀʆɹʘ ɽʄʁʆɹ ʁ 

ɼʄʌɺʁʆɹ ʏɹʉɹʈʁʆʔ ʁ ʋ.ɽ.).  



-  ʆɹ ʃʇɿʌ ɻʆʌʋʉɾʆʆɾʂ ʈʇɻɾʉʎʆʇʊʋʁ ʈʉɾɽʈʄɾʐʕʘ ʁʄʁ ʈɾʉɾɽʆɾʂ 

ʈʇɻɾʉʎʆʇʊʋʁ ɺɾɽʉɹ ʈʇ ʃɹʈʄʘʅ ʆɹʆʇʊʘʋ 4 ʉɹʀʄʁʐʆʔʎ ʉɹʀɻɾɽɾʆʁʘ 

ʋʌɺɾʉʃʌʄʁʆɹ - 100%, 25%, 5% ʁ 1%   

 

- ɻ ʃɹʐɾʊʋɻɾ ʃʇʆʋʉʇʄʘ  ʆɹʆʇʊʘʋ ʈʘʋʌʗ ʃɹʈʄʗ  - 0,25% ʉ-ʉɹ ʃɹʉɺʇʄʇɻʇʂ 

ʃʁʊʄʇʋʔ ɻ 0,9% ʉɹʊʋɻʇʉɾ NaCI, ʆɹ ʃʇʋʇʉʇʅ ɼʇʋʇɻʘʋ ʉɹʀɻɾɽɾʆʁʘ 

ʋʌɺɾʉʃʌʄʁʆɹ.  

 

-  ʊʃɹʉʁʍʁʃɹʏʁʗ ʃʇɿʁ ʐɾʉɾʀ ʆɹʆɾʊɫʆʆʔɾ ʃɹʈʄʁ ʈʉʇɻʇɽʘʋ, ʆɹʐʁʆɹʘ ʊ 

ʃʇʆʋʉʇʄʘ ʁ ʀɹʃɹʆʐʁɻɹʘ 100% ʋʌɺɾʉʃʌʄʁʆʇʅ.  

 

- ʐʋɾʆʁɾ ʅɾʊʋʆʇʂ ʉɾɹʃʏʁʁ ʇʊʌʒɾʊʋɻʄʘʗʋ ʐɾʉɾʀ 48-72 ʐ.  

ɼʉɹɽʌʁʉʇɻɹʆʆɹʘ ʈʉʇɺɹ ʈʁʉʃɾ 

(ʃɹʉʈʁʄʇɻʊʃʇɼʇ-ɼʉʁʆʐɹʉɹ) 

 

ʐɹʒɾ ɻʊɾɼʇ ʖʋʌ 

ʈʉʇɺʌ ʁʊʈʇʄʕʀʌʗʋ 

ɻʇ ʍʋʁʀʁʇʈɾɽʁɹʋʉʁʁ 

ɽʄʘ ʇʈʉɾɽɾʄɾʆʁʘ 

ɹʃʋʁɻʆʇʊʋʁ  ʋɺ 

ʈʉʇʏɾʊʊɹ 



Credits: Science Museum London 

- ˽ ˻̒ˤˮ˶˿̒ ˤ мфпф ˥˻˨̂ ˤ ˤ˩˶ˮ˴˻ˣ˾ˮ́ˢ˹ˮˮ ˮ ˣ̍˶ ˹ˢ˭ˤˢ˹ 
ˤ ̉˩˿́̎ ˮ˭˻ˣ˾˩́ˢ́˩˶̒  - s ˹˥˶ˮ˯˿˴˻˥˻ ˤ˾ˢ̉ˢΣ ̅˾˩˨˩˾ˮ˴ˢ 
̆ˮ̅ˢ (1894-мфтоΦύΦ ́̂ˣ˩˾˴̂˶ˮ˹  ˽˻˸˩̋ˢ˶˿̒ ˹ˢ ˴˻ˬ̂Σ 
˽˻˿˶˩ ̉˩˥˻ ˤ ˴˻ˬ˩ ˿˽˩̇ˮˢ˶̎˹̍˸ ˽ˮ˿́˻˶˩́˻˸ ˨˩˶ˢ˶˻˿̎ 
с ˽˾˻˴˻˶˻ˤ  ˹ˢ ˥˶̂ˣˮ˹̂ ˨˻ н ˸˸Φ ˽˩˾˩˨ ˴ˢˬ˨̍˸ 
ˮ˿˽˻˶̎˭˻ˤˢ˹ˮ˩˸ ̏́˻́  ˮ˹˿́˾̂˸˩˹́ ˿́˩˾ˮ˶ˮ˭˻ˤˢ˶ˮΦ  

HEAF ʋɾSʋ  

-  ʇʀʉʊʆʃɽʊ ɺɺʆɼʀʃ 100.000 ɽɼʀʅʀʎ  / ʄʃ  PPD  

http://www.scienceandsociety.co.uk/


˻́˶ˮ̉ˢ˩́˿̒ ˻ ́ ˽˾ ˩˨̍˨̂̋˩˥˻ ́ ˩˸Σ 
̉́˻ ́ ̂ˣ˩˾˴̂˶ˮ˹  ˽ ˻˸˩̋ˢ˶ˮ ˹ ˩ ˹ˢ 
˴˻ˬΣ̂ ˢ ˿˾ˢ˭̂ ˸ ˢ˴ˢ˶ˮ ʕ  ˹˩ ˥˻ ˮ ˥˶̍, 
˽˻˿˶˩ ̉ ˩˥˻ ˽ ˾˻ˮ˭ˤ˻˨ˮ˶ˮ ̂ ˴˻˶Φ  
 

TINE  ʋɾSʋ (ʦʪ ʟʫʙ, ʟʫʙʝʮ)  

Credits: Science Museum London, 1950 

http://www.scienceandsociety.co.uk/


ʊʇɻʉɾʅɾʆʆʔʂ ʈʉʌɿʁʆʆʔʂ 

ʈʁʊʋʇʄɾʋ ʍʁʉʅʔ çSTERNEEDLEè  

˿˩˥˻˨˹̒ ˻˹  ˮ˸˩˩́ ˹˩ 
сΣ ˢ п ̉˩́̍˾˩ ˭̂ˣ̇ˢ ˮ 
˻˨˹˻˾ˢ˭˻ˤ̍˩ ˮ˥˶̍ 
 
˨˻ ˿ˮ̆ ˽˻˾ 
˽˾ˮ˸˩˹̒˩́˿̒ ˤ 
̒˽˻˹ˮˮ 
 
  

- ̏ ́ˮ ́˩˿́̍ ˮ˿˽˻˶̎˭˻ˤˢ˶ˮ˿̎  ˤ  ˤ˩˶ˮ˴˻ˣ˾ˮ́ˢ˹ˮˮ ˨˻ нллр ˥Φ  ˨˶̒ 
˸˻˹ˮ́˻˾ˮ˹˥ˢ ˮ˹̅ˮ̇ˮ˾˻ˤˢ˹ˮ̒ ˸ˣ ́˽ ˻˨˾˻˿́˴˻ˤ ˮ ˻́ˣ˻˾ˢ ˮ̆ ˨˶̒ 
ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˣ̇ˬΦ ˿̉ˮ́ˢ˩́˿̒ Σ ́˻ ̏́ˮ  ́˩˿́̍  ˶˩˥̉˩ ˮ ˤ ˽˻˿́ˢ˹˻ˤ˴˩ ˮ ˤ 
ˮ˹́˩˾˽˾˩́ˢ̇ˮˮ ˾˩˭̂˶̎́ˢ́˻ˤ 

-  ʆɼʅɸʂʆ ɸʄɽʈʀʂɸʅʉʂʆɽ ʊʆʈɸʂɸʃʔʅʆɽ ʆɹʑɽʉʊɺʆ ʀ CDC ʅɽ 

ʈɽʂʆʄɽʅɼʋʖʊ ʕʊʀ ʊɽʉʊʓ,  ʊ.ʂ.  ʅɽɺʆɿʄʆɾʅʆ ʆʇʈɽɼɽʃʀʊʔ ʊʆʏʅʆɽ 

ʂʆʃʀʏɽʉʊɺʆ  ʊʋɹɽʈʂʋʃʀʅɸ, ʂʆʊʆʈʆɽ ʇʆʇɸɼɸɽʊ ɺ ʂʆɾʋ  



 
- ʕ  ˽˻˿˶˩˨˹˩˩ ˤ˾˩˸̒ ˹ˢ̉ˢ˶ˮ  
ˮ˿˽˻˶̎˭˻ˤˢ́̎  ˣ˩˭̍˥˻˶̎˹̍˩ 
˸˩̆ˢ˹ˮ̉˩˿˴ˮ˩ ˮ˹̌˩˴́˻˾ ̍  

 
- ̂ ̉˩́  ̉ ˩˾˩˭ пу-72 
̉ˢ˿ˢ 



ʈʉʇɻʇʃɹʏʁʇʆʆʔɾ ʈʉʇɺʔ  ɽʄʘ ʇʏɾʆʃʁ  

ɹʃʋʁɻʆʇʊʋʁ ʋʌɺɾʉʃʌʄɾʀʆʇɼʇ ʈʉʇʏɾʊʊɹ 

 
ʂʆʍɸ   ʇ/ʂ 

( ʆʊ 20 ʊɽ ɼʆ 100 ʊɽ) 

Å ɻɽʄʆ-

ʊʋɹɽʈʂʋʃʀʅʆɺɸʗ 

ʇʈʆɹɸ 

- ʐɾʉɾʀ ʊʌʋʃʁ ʌɻɾʄʁʐʁɻɹɾʋʊʘ ʃʇʄʁʐɾʊʋɻʇ ʅʇʃʉʇʋʔ, 

ʎʉʁʈʇɻ, ʌʊʁʄʁɻɹɾʋʊʘ ʑʌʅ ʋʉɾʆʁʘ ʈʄɾɻʉʔ, 

ʌʊʁʄʁɻɹɾʋʊʘ  ɼʆʇɾʇʋɽɾʄɾʆʁɾ ʈʉʁ ʊɻʁʒɾɻʔʎ 

ʍʇʉʅɹʎ ɻʆɾʄɾɼʇʐʆʇɼʇ ʋɺ; ʈʇɻʔʑɹɾʋʊʘ 

ʋɾʅʈɾʉɹʋʌʉɹ, ʈʇʘɻʄʘɾʋʊʘ ɼʇʄʇɻʆɹʘ ɺʇʄʕ, 

ʆɾɽʇʅʇɼɹʆʁɾ, ʄʇʅʇʋɹ ɻ ʊʌʊʋɹɻɹʎ. 

 

 - ʇʋʅɾʐɹɾʋʊʘ çɻʇʊʈʄɹʅɾʆɾʆʁɾè ʌɼɹʊʑʁʎ ʃʇɿʆʔʎ 

ʋʌɺɾʉʃʌʄʁʆʇɻʔʎ ʈʉʇɺ, ʈʉʇʁʀɻɾɽɾʆʆʔʎ ʀɹɽʇʄɼʇ (ʆɾ 

ʅɾʆɾɾ ʐɾʅ ʀɹ 2 ʅɾʊ.) ɽʇ ʈʇʊʄɾɽʆɾɼʇ ɻɻɾɽɾʆʁʘ 

ʋʌɺɾʉʃʌʄʁʆɹ ɻ ɽʉʌɼʇʂ ʌʐɹʊʋʇʃ ʃʇɿʁ;  

ʊʈʌʊʋʘ 30 ʅʁʆ ʁʄʁ ʐɹʊ ʈʇʊʄɾ ʈʇɽʃʇɿʆʇɼʇ ɻɻɾɽɾʆʁʘ 

ʋʌɺɾʉʃʌʄʁʆɹ ʇʋʅɾʐɹɾʋʊʘ ʌʅɾʆʕʑɾʆʁɾ ɹɺʊʇʄʗʋʆʇɼʇ 

ʐʁʊʄɹ ʖʇʀʁʆʇʍʁʄʇɻ (ʈʉʇɺɹ ʍ. ɹ. ʅʁʎɹʂʄʇɻɹ), ʐɾʉɾʀ 

24-48 ʐɹʊɹ ʅʇɼʌʋ ɺʔʋʕ: ʌɻɾʄʁʐɾʆʁɾ ʊʇʖ ʆɹ 5 ʥʥ//ʰʙʪ ʁ 

ɺʇʄɾɾ, ʐʁʊʄɹ ʈɹʄʇʐʃʇʘɽɾʉʆʔʎ ʆɾʂʋʉʇʍʁʄʇɻ ʆɹ 6 % 

ʁ ɺʇʄɾɾ, ʌʅɾʆʕʑɾʆʁɾ ʊʇɽɾʉɿɹʆʁʘ ʄʁʅʍʇʏʁʋʇɻ ʆɹ 

10 % ʁ ʋʉʇʅɺʇʏʁʋʇɻ ñ ʆɹ 20 % ʁ ɺʇʄɾɾ (ʈʉʇɺɹ ʆ. ʁ. 

ɺʇɺʉʇɻɹ). 



 ʙʝʣʢʦʚʦ-

ʪʫʙʝʨʢʫʣʠʥʦʚʘʷ 

ʧʨʦʙʘ  

ɸ. ɽ. ʈʘʙʫʭʠʥʘ ʠ  

ʈ. ɸ. ʀʦʬʬʝ 

ʈʉʁ ʁʀʌʐɾʆʁʁ ʈʉʇʋɾʁʆʇɼʉɹʅʅʔ ʊʈʌʊʋʘ 24-48 

ʐɹʊ. ʈʇʊʄɾ ʈʇɽʃʇɿʆʇɼʇ ɻɻɾɽɾʆʁʘ 

ʋʌɺɾʉʃʌʄʁʆɹ ʅʇɿɾʋ ʇʋʅɾʐɹʋʕʊʘ ʌʅɾʆʕʑɾʆʁɾ  

ɹʄʕɺʌʅʁʆʇ-ɼʄʇɺʌʄʁʆʇɻʇɼʇ ʃʇʖʍʍʁʏʁɾʆʋɹ 

ʀɹ ʊʐɾʋ ʊʆʁɿɾʆʁʘ ʊʇɽɾʉɿɹʆʁʘ ɹʄʕɺʌʅʁʆʇɻ 

ʁ ʌɻɾʄʁʐɾʆʁʘ 1-, 2- ʁ -ɼʄʇɺʌʄʁʆʇɻ 

(ɺɾʄʃʇɻʇ-ʋʌɺɾʉʃʌʄʁʆʇɻɹʘ ʈʉʇɺɹ). ʖʋɹ ʈʉʇɺɹ 

ʊʐʁʋɹɾʋʊʘ ʈʇʄʇɿʁʋɾʄʕʆʇʂ ʈʉʁ ʁʀʅɾʆɾʆʁʁ 

ʈʇʃɹʀɹʋɾʄɾʂ ʆɾ ʅɾʆɾɾ ʐɾʅ ʆɹ 10 % ʇʋ 

ʁʊʎʇɽʆʇɼʇ ʌʉʇɻʆʘ 

ʊʉɾɽʁ ʋʌɺɾʉʃʌʄʁʆʇ-ʈʉʇɻʇʃɹʏʁʇʆʆʔʎ ʋɾʊʋʇɻ, ʈʇʀɻʇʄʘʗʒʁʎ 

ɻʔʘɻʁʋʕ ʊʃʉʔʋʌʗ ɹʃʋʁɻʆʇʊʋʕ ʋʌɺɾʉʃʌʄɾʀɹ, 

ɻʔʊʇʃʇʁʆʍʇʉʅɹʋʁɻʆʔʅʁ ʘɻʄʘʗʋʊʘ ʋɹʃɿɾ  ʁʅʅʌʆʇʄʇɼʁʐɾʊʃʁɾ 

ʃʄɾʋʇʐʆʔɾ ʁ ɼʌʅʇʉɹʄʕʆʔɾ ʉɾɹʃʏʁʁ  (ɹɻɾʉɺɹʎ ʅ. ʅ. ʁ ɽʉ., 1977; 

ʐɾʉʆʌʑɾʆʃʇ ɾ.ʍ. ʁ ʃʇɼʇʊʇɻɹ ʄ. ʊ. ʁ ɽʉ., 1981, ʁ ɽʉ.). 

ʈʉʇɻʇʃɹʏʁʇʆʆʔɾ ʈʉʇɺʔ  ɽʄʘ ʇʏɾʆʃʁ  

ɹʃʋʁɻʆʇʊʋʁ ʋʌɺɾʉʃʌʄɾʀʆʇɼʇ ʈʉʇʏɾʊʊɹ 

 



  ʀɹʃʄʗʐɹɾʋʊʘ ɻʇ ɻʆʌʋʉʁʃʇɿʆʇʅ ɻɻɾɽɾʆʁʁ ʋʌɺɾʉʃʌʄʁʆɹ 

 2 ʋɾ (ɻ ʈʇʊʋʊʇɻɾʋʊʃʁʎ ʊʋʉɹʆɹʎ) 

 5-10 ʋɾ  (ɻ ɽʉʌɼʁʎ ʊʋʉɹʆɹʎ) 

 ɹʄʕʋʌɺɾʉʃʌʄʁʆ ʃʇʎɹ ʀɹʅɾʆʁʄʁ ʇʐʁʒɾʆʆʔʅ  

   ʋʌɺɾʉʃʌʄʁʆʇʅ (PPD -  PURIFIED PROTEIN DERIVAT) 

ʉɾɹʃʏʁʘ ʅɹʆʋʌ tuberculin skeen test (TST)  

 

  

ɻ ʊʊʊʉ ʁʊʈʇʄʕʀʇɻɹʄʁ  

PPD-L  (ʅ. ʄʁʆʆʁʃʇɻʇʂ, 1938)  

ʊʇ ʊʋɹɺʁʄʁʀɹʋʇʉʇʅ  

ñ 0,005 %  ʋɻʁʆ-80,  

ʁ ʃʇʆʊɾʉɻɹʆʋʇʅ  

 ñ 0,01 %  ʎʁʆʇʀʇʄʇʅ . 

http://femina.by/upload/medialibrary/cc2/cc23371ed0aa034fd57214bc7c1a0d7d.jpg


ʋʌɺɾʉʃʌʄʁʆ  ʃʇʎɹ  
ɹʋʃ ð ɹʄʕʋʋʌɺɾʉʃʌʄʁʆ 

ʃʇʎɹ 
ʈʉɾɽʊʋɹɻʄʘɾʋ ʊʇɺʇʂ ʍʁʄʕʋʉɹʋ 6ñ9-

ʆɾɽɾʄʕʆʇʂ ʃʌʄʕʋʌʉ ʔ ʅʁʃʇɺɹʃʋɾʉʁʂ 

ʋʌɺɾʉʃʌʄɾʀɹ ɺʔʐʕɾɼʇ ʁ ʐɾʄʇɻɾʐɾʊʃʇɼʇ 

ʋʁʈʇɻ ɻʔʉɹʒɾʆʆʇʂ ʆɹ ʆɹ ʅʘʊʇ-

ʈɾʈʋʇʆʆʇʅ 5% ɼʄʁʏɾʉʁʆʇɻʇʅ ɺʌʄʕʇʆɾ, 

ʈʉʇʊʋɾʉʁʄʁʀʇɻɹʆʆʇʅ ʋɾʃʌʐʁʅ ʈɹʉʇʅ ɻ 

ʋɾʐɾʆʁɾ 1 ʏ ɹʊɹ  ʁ ʊɼʌʒɾʆʆʔʅ ɽʇ 
1/10 ʇɺʓɾʅɹ ʈʉʁ ʋɾʅʈɾʉɹʋʌʉɾ 90Á.  



- PURIFIED PROTEIN DERIVATE ð ʇʐʁʒɾʆʆʔʂ ʈʉʇʋɾʁʆʇɻʔʂ ɽɾʉʁɻɹʋ ɺʔʄ 

ʈʇʄʌʐɾʆ ɺ 1934 ɻ. ɹʅɾʉʁʃɹʆʊʃʁʅ ɺʁʇʎʁʅʁʃʇʅ  ʌʃʆʈɽʅʉ ɹɸʈɹɸʈʆʁ  

ɿɽʁɹɽʈʊ, ʉɹɺʇʋɹɻʑɾʂ ɻ  ʐʁʃɹɼʊʃʇʅ ʌʆʁɻɾʉʊʁʋɾʋɾ  

 

- ɽʄʘ ʈʇʄʌʐɾʆʁʘ PPD ʈʉʁɼʇʋʇɻʄʘɾʋʊʘ ʋʌɺɾʉʃʌʄʁʆ ʆɹ ʊʉɾɽɾ ɽʇʉʊɾʋɹ; 

ʀɹʋɾʅ ʈʇʊʉɾɽʊʋɻʇʅ ʌʄʕʋʉɹʍʁʄʕʋʉɹʏʁʁ ʁ ʇɺʉɹɺʇʋʃʁ ʋʉʁʎʄʇʉ-

ʌʃʊʌʊʆʇʂ ʃ-ʁʊʄʇʋʇʂ ʇʆ ʇʊɻʇɺʇɿɽɹɾʋʊʘ ʇʋ ɺɹʄʄɹʊʋʆʔʎ ɺɾʄʃʇɻ ʁ 

ʈʇʄʁʊɹʎɹʉʁɽʇɻ  

 

- ɻ  1952 ɻ.  PPD-S  ʌʋɻɾʉɿɽɾʆ  ɻʇʀ , ʃɹʃ  ʅɾɿɽʌʆɹʉʇɽʆʔʂ ʊʋɹʆɽɹʉʋ 

 

    
Courtesy of the Collections of the University of Pennsylvania Archives  

PPD ð PURIFIED PROTEIN DERIVATE 



ʖʋʇ ɿɾʄɾ ʁʊʈʇʄʕʀʇɻɹʄʇʊʕ ɽʄʘ 

ʈʇʊʋɹʆʇɻʃʁ ʋʌɺɾʉʃʌʄʁʆʇɻʇʂ ʈʉʇɺʔ. 

ʆɹʆʇʊʁʄʁ ʆɹ ʃʇɿʌ ʊʄɾɻɹ ʁ ʊʈʉɹɻɹ ʇʋ 

ʈʇʀɻʇʆʇʐʆʁʃɹ, ʊʈʉɹɻɹ   ʈʇʊʄɾ 

ʇɺʉɹɺʇʋʃʁ ʇʐɾʆʕ ʋʇʆʃʇʂ ʆɹɿɽɹʐʆʇʂ 

ɺʌʅɹɼʇʂ., ʈʇʊʄɾ ʐɾɼʇ ʈʇɻɾʉʎ ʖʋʇɼʇ 

ɼɾʄʘ ʆɹʆʇʊʁʄʁ ʇʃʊʁɽ ʏʁʆʃɹ, ʃʇʋʇʉʔʂ 

ʌɽɹʄʘʄʁ ʐɾʉɾʀ 3 ɽʆʘ ʁ ʁʊʊʄɾɽʇɻɹʄʁ 

ʃʇɿʌ. ɾʊʄʁ ʇʈʉɾɽɾʄʘʄʁ ʈʇʃʉɹʊʆɾʆʁɾ  

ʁ ʁʆʍʁʄʕʋʉɹʋ,  ʈʉʇɺʌ ʊʐʁʋɹʄʁ  

ʈʇʄʇɿʁʋɾʄʕʆʇʂ   

ʇʋ ʆɾɾ ʇʋʃɹʀɹʄʁʊʕ ʇʐɾʆʕ ɺʔʊʋʉʇ, ʋ.ʃ. 

ʋʇʐʆʇ ʁʆʋɾʉʈʉɾʋʁʉʇɻɹʋʕ ʈʇʄʌʐɾʆʆʔɾ 

ʉɾʀʌʄʕʋɹʋʔ ɺʔʄʇ ʆɾɻʇʀʅʇɿʆʇ 

çFLUORPA-PER TESTè, 1936 

ʆɹʃʇɿʆɹʘ ʈʉʇɺɹ ʅʇʉʇ ʀɹʃʄʗʐɹɾʋʊʘ ɻʇ ɻʋʁʉɹʆʁʁ ɻ ʃʇɿʌ ʅɹʀʁ 

ʊʄɾɽʌʗʒɾɼʇ ʊʇʊʋɹɻɹ: ɹʋʃñ1,0, LANOLINI ANHYDRICIñ1,0. ɻʋʁʉɹɾʋʊʘ 

ʃʌʊʇʐɾʃ ɻɾʄʁʐʁʆʇʂ ʊ ɼʇʉʇʑʁʆʌ.  



ʋʌɺɾʉʃʌʄʁʆʔ: PPD ðS (TUBERSOL, APISOL)  

 1 ʋɾ    

 5 ʋɾ    

 10 ʋɾ    



PPD-L ð ʋʌɺɾʉʃʌʄʁʆ ʅ.ɹ. ʄʁʆʆʁʃʇɻʇʂ, 

ʈʇʄʌʐɾʆ ɻ 1938 ʜ.      

˽˻˸ˮ˸˻ ˿ˢ˸˻˥˻ 
́̂ˣ˩˾˴̂˶ˮ˹ˢΣ ˿˻˨˩˾ˬˮ́ 
˿˻˶ˮ ̅˻˿̅ˢ́˹˻˥˻ 
ˣ̂̅˩˾˹˻˥˻ ˾ˢ˿́ˤ˻˾ˢΣ 
˹ˢ́˾ˮ̒ ̆˶˻˾ˮ˨Σ 
˿́ˢˣˮ˶ˮ˭ˢ́˻˾ ́ˤˮ˹-улΣ ˮ 
̅˩˹˻˶ ˤ ˴ˢ̉˩˿́ˤ˩ 
˴˻˹˿˩˾ˤˢ˹́ˢΦ  



ʋʌɺɾʉʃʌʄʁʆʔ  ɽʄʘ ɻɾʋɾʉʁʆɹʉʁʁ      

ɽʉʌɼʁɾ ʋʌɺɾʉʃʌʄʁʆʔ 
ʊʫʙʝʨʢʫʣʠʥ ʃʘʥʜʤʘʥʘ  

ʊʫʙʝʨʢʫʣʠʥ ʈʦʟʝʥʙʘʭ  

ʊʫʙʝʨʢʫʣʠʥ ɹʝʨʘʥʝʢʘ  

ʊʫʙʝʨʢʫʣʠʥ fleim (ɺ. F. Denys)   

ʕʥʜʦʪʠʥ ɻʘʙʨʠʣʦʚʠʯʘ  
ʊʫʙʝʨʢʫʣʠʥ ɺʝʣʝʤʠʥʩʢʦʛʦ 

Antiphthisin Klebs'a- 
ɾʝʣʝʟʥʳʡ ʪʫʙʝʨʢʫʣʠʥ  

ʀʦʜʪʫʙʝʨʢʫʣʠʥ (Cantani 

ʊʫʙʝʨʢʫʣʠʥ ʐʧʝʥʛʣʝʨ ʘ 

ʊʫʙʝʨʢʫʣʠʥ ʅʝʛʨ ʠ 

ɹʦʢʝ  

ʇʘʨʮʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ 

ɼʝʡʢʝ-ʄʫʭʘ  



ʋʌɺɾʉʃʌʄʁʆʇɻʔʂ ʑʈʉʁʏ ɽʄʘ ʈʇɽʃʇɿʆʔʎ 

ʁʆʓɾʃʏʁʂ, ɼɾʉʅɹʆʁʘ, 1901-1930 

ɼɾʉʅɹʆʁʘ, ɹʆɼʄʁʘ 

1930-1940 ʜ.ʜ 



SafetyGlideÊ 1 mL Tuberculin 

syringe 

1950-1990 ʜ.ʜ 

2012 

ʋʌɺɾʉʃʌʄʁʆʇɻʔɾ ʑʈʉʁʏʔ 



ʌʐɾʋ ʉɾɹʃʏʁʁ ʅɹʆʋʌ ð ʐɾʉɾʀ 72 

ʐɹʊɹ 

 



 
- ʕ  ˽˻˿˶˩˨˹˩˩ ˤ˾˩˸̒ ˹ˢ̉ˢ˶ˮ  
ˮ˿˽˻˶̎˭˻ˤˢ́̎  ˣ˩˭ˮ˥˻˶̎˹̍˩ 
˸˩̆ˢ˹ˮ̉˩˿˴ˮ˩ ˮ˹̌˩˴́˻˾ ̍  

 
- ̂ ̉˩́  ̉ ˩˾˩˭ пу-72 
̉ˢ˿ˢ 



ʄʁʆɾʂʃʁ ɽʄʘ ʌʐɾʋɹ ʉɾɹʃʏʁʁ ʅɹʆʋʌ 



ʉɾʀʌʄʕʋɹʋʔ  ʉɾɹʃʏʁʁ ʅɹʆʋʌ 

ʆɾɼɹʋʁɻʆʔɾ ʈʇʀʁʋʁɻʆʔɾ 

ʅʆʈʄɽʈɻʀʏɽʉʂʀɽ 

ɻʀʇɽʈɽʈɻʀʏɽʉʂʀɽ 
ʊʇʅʆʁʋɾʄʕʆʔɾ 

ʃʉʁʋɾʉʁʁ ʉɾʀʌʄʕʋɹʋʇɻ  ʉɾɹʃʏʁʁ ʅɹʆʋʌ  

ʀɹɻʁʊʘʋ ʇʋ ɻʇʀʉɹʊʋɹ, ʆɹʄʁʐʁʘ ɻɹʃʏʁʆɹʏʁʁ  ɺʏɿ ʁ 

ɻʉɾʅɾʆʁ, ʈʉʇʑɾɽʑɾɼʇ ʈʇʊʄɾ ɻɹʃʏʁʆɹʏʁʁ, ɹ ɻ ʊʑɹ ɾʒɾ ʇʋ 

ʖʈʁɽɾʅʁʇʄʇɼʁʁ ʁ ʈʉʁʆɹɽʄɾɿʆʇʊʋʁ ʃ ʌʘʀɻʁʅʔʅ ɼʉʌʈʈɹʅ  



ʃʇʉʉɾʃʋʆʔʂ ʌʐɾʋ ʉɾɹʃʏʁʁ ʅɹʆʋʌ: 

ʇʏɾʆʁɻɹʗʋ ʉɹʀʅɾʉ ʁʆʍʁʄʕʋʉɹʋɹ 



˥ˮ˽˩˾˩˾˥ˮ̒    мт ˸˸ ˮ ˣ˻˶˩˩ ̂  
˨˩́˯, ̂  ʕ ˭˾˻˿˶̍̆ τ нм ˸˸ ˮ ˣ˻˶˩˩Σ 
ˤ˩˭ˮ˴̂˶˻-˹˩˴˾˻́ˮ̉˩˿˴ˢ̒  ˾ ˩ˢ˴̇ˮ̒Σ 
˹˩˭ˢˤˮ˿ˮ˸˻ ˻́ ˾ˢ˭˸˩˾ˢ 
ˮ˹̅ˮ˶̎́˾ˢ́ˢΣ ˶ˮ˸̅ˢ˹˥˻ˮ́Σ 
˨˻̉˩˾˹ˮ˩ ˻́˿˩ˤ̍Σ ˾˩˥ˮ˻˹ˢ˾˹̍˯ 
˶ˮ˸̅ˢ˨˩˹ˮ́ 

˽˻˶˹˻˩ ˻́˿̂́˿́ˤˮ˩ ˮ˹̅ˮ˶̎́˾ˢ́ˢ ό̂˽˶˻́˹˩˹ˮ̒ύ ˮ˶ˮ ˹ˢ˶ˮ̉ˮ˩ 
̂˴˻˶˻̉˹˻˯ ˾ ˩ˢ˴̇ˮˮ όлςм ˸˸ύΤ  

 
ˮ˹̅ˮ˶̎́˾ˢ́ ό˽ˢ˽̂˶ˢ ύ нςп ˸˸ ˮ˶ˮ ́˻˶̎˴˻ ˥ˮ˽˩˾˩˸ˮ̒ 
˶̑ˣ˻˥˻ ˾ˢ˭˸˩˾ˢ ˣ˩˭ ˮ˹̅ˮ˶̎́˾ˢ́ˢ  

+ ˾ˢ˭˸˩˾ ˮ˹̅ˮ˶̎́˾ˢ́ˢ рςф ˸˸ ˤ 
˨ˮˢ˸˩́˾˩ 

++ 
˾ˢ˭˸˩˾ ˮ˹̅ˮ˶̎́˾ˢ́ˢ млςмп ˸˸ ˤ 
˨ˮˢ˸˩́˾˩ 

˾ˢ˭˸˩˾ ˮ˹̅ˮ˶̎́˾ˢ́ˢ мрςмс ˸˸ ˤ 
˨ˮˢ˸˩́˾˩ +++ 

ʃʉʁʋɾʉʁʁ 



ɼʁʈɾʉɾʉɼʁʐɾʊʃɹʘ ʉɾɹʃʏʁʘ 

ɹʋʁʈʁʐʆɹʘ ʉɾɹʃʏʁʘ 



ʇʏɾʆʃɹ ʈʉʇɺʔ ʅɹʆʋʌ ʊ 5 ʋɾ 



 ˶ ˻ˬ˹˻˻́˾ˮ̇ˢ́˩˶̎˹̍˩ ˾˩ˢ˴̇ˮˮ 

 ɸʅɽʈɻʀʗ ð ʆɾʊʈʇʊʇɺʆʇʊʋʕ  ʁʆʍʁʏʁʉʇɻɹʆʆʔʎ 

ʅɺʋ ʄʁʏ ʇʋɻɾʐɹʋʕ ʆɹ ʋʌɺɾʉʃʌʄʁʆ, ʆɹʈʉʁʅɾʉ,  ʌ  

ʈɹʏʁɾʆʋʇɻ ʊ ʁʅʅʌʆʇɽɾʍʁʏʁʋɹʅʁ, (ɻ ɽɹʆʆʇʂ  

ʊʁʋʌɹʏʁʁ ʈʉʇɻʇɽʁʋʊʘ  ʈʉʇɺɹ ʅɹʆʋʌ ʊʇ  100 ʋɾ) 

 

ʅɽɼɸɺʅɽɽ  ʀʅʌʀʎʀʈʆɺɸʅʀɽ ð   

ɻ ʋɾʐɾʆʁɾ ʈʇʊʄɾɽʆʁʎ  

3 ʅɾʊʘʏɾɻ (ʉɾʃʇʅɾʆɽʌɾʋʊʘ  

ʈʇɻʋʇʉʁʋʕ  

ʈʉʇɺʌ ʊʈʌʊʋʘ 10 ʆɾɽɾʄʕ)  

 

ʉʃʀʐʂʆʄ  ʄɸʃʓʁ ɺʆɿʈɸʉʊ ð ɽɾʋʁ ʅʄɹɽʑɾ 

 6 ʅɾʊʘʏɾɻ ʈʉʇʊʋʇ ʆɾʊʈʇʊʇɺʆʔ çʇʋɻɾʐɹʋʕè  

ʆɹ ɻɻɾɽɾʆʁɾ ʋʌɺɾʉʃʌʄʁʆɹ ʁʀ-ʀɹ ʆɾʀʉɾʄʇʊʋʁ  

ʃʄɾʋʇʐʆʇɼʇ ʀɻɾʆɹ ʁʅʅʌʆʆʇʂ ʊʁʊʋɾʅʔ 



 ˶ ˻ˬ˹˻˽˻˶˻ˬˮ́˩˶̎˹̍˩ ˾˩ˢ˴̇ˮˮ 
˸˻˥̂́ ˮ˸˩́̎ ˸˩˿́˻ ˽˾ˮ 

- ˮ ˹̅ˮ̇ˮ˾˻ˤˢ˹ˮˮ ˹˩́̂ˣ˩˾˴̂˶˩˭˹̍˸ˮ  
˸ˮ˴˻ˣˢ˴́˩˾ˮ̒˸ˮ 

 
- s ˶˶˩˾˥ˮ̉˩˿˴ˮ̆ ˾ˢ˿˿́˾˻˯˿́ˤˢ̆ 
  
- ˹ ˩˨ˢˤ˹˻ ˽˩˾˩˹˩˿˩˹˹̍̆ ˮ˹̅˩˴̇ˮ̒̆ 
 
- ˽ ˾˻ˤ˩˨˩˹ˮ˩˸ ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˻́ ˨˾̂˥ˮ̆ ˮ˹̅˩˴̇ˮ˯ 
  ˸ ˩˹˩˩ м ˸˩˿Φ ˨˻ ˽˾˻ˣ̍ 



ʆɾɽʇʊʋɹʋʃʁ ʈʉʇɺʔ ʅɹʆʋʌ 

- ʆɾɽʇʊʋɹʋʇʐʆʔɾ ʊʈɾʏʁʍʁʐʆʇʊʋʕ ʁ ʐʌɻʊʋɻʁʋɾʄʕ- 

  ʆʇʊʋʕ  ʁʀ-ʀɹ ʄʇɿʆʇ-ʈʇʄʇɿʁʋɾʄʕʆʔʎ ʁ ʄʇɿʆʇ- 

  ʇʋʉʁʏɹʋɾʄʕʆʔʎ  ʉɾʀʌʄʕʋɹʋʇɻ  

- ʈʄʇʎʇ ʈʇɽɽɹɫʋʊʘ ʊʋɹʆɽɹʉʋʁʀɹʏʁʁ; 

- ʆɾʌɽʇɺʆɹ ɻ ʁʊʈʇʄʕʀʇɻɹʆʁʁ; 

- ʋʉɾɺʌɾʋ ʈʇɻʋʇʉʆʔʎ ɻʁʀʁʋʇɻ; 

- ʆɾʉɾɽʃʇ ʊʇʈʉʇɻʇɿɽɹɾʋʊʘ ɺʇʄɾʀʆɾʆʆʇʊʋʕʗ ʁ  

  ʍʇʉʅʁʉʇɻɹʆʁɾʅ ʑʉɹʅɹ ɻ ʀʇʆɾ ɻɻɾɽɾʆʁʘ ʈʉɾʈɹʉɹʋɹ; 

- ʉɾʀʌʄʕʋɹʋ  ʋʇʄʕʃʇ ʐɾʉɾʀ ʋʉʇɾ ʊʌʋʇʃ; 

- ɺʌʊʋɾʉʆʔʂ ʖʍʍɾʃʋ (ʌʊʁʄɾʆʁɾ ʉɾɹʃʏʁʁ ʈʉʁ  

   ʈʇɻʋʇʉʆʇʅ  ɻɻɾɽɾʆʁʁ  ʋʌɺɾʉʃʌʄʁʆɹ           

   (ʐɹʒɾ 1 ʉɹʀɹ ɻ ɼʇɽ)  



ʉɹʀɻʁʋʁɾ ɺʁʇʋɾʎʆʇʄʇɼʁʁ  

ʉɹʊʑʁʍʉʇɻʃɹ ɹʆʋʁɼɾʆʆʇɼʇ ʊʇʊʋɹɻɹ ʅɺʋ, 

ɻʔɽɾʄɾʆʁɾ ʇʋɽɾʄʕʆʔʎ ɹʆʋʁɼɾʆʇɻ ʁ 

ʇʈʉɾɽɾʄɾʆʁɾ ʁʎ ʉʇʄʁ ɻ ʁʅʅʌʆʇʈɹʋʇɼɾʆɾʀɾ ʋɺ 

ɼʁɺʉʁɽʇʅʆɹʘ ʋɾʎʆʁʃɹ 

ʁʎ ʈʇʄʌʐɾʆʁɾ ɻ ʆɾʇɼʉɹʆʁʐɾʆʆʔʎ ʃʇʄʁʐɾʊʋɻɹʎ 

ʉɹʀʉɹɺʇʋʃɹ  ɽʁɹɼʆʇʊʋʁʐɾʊʃʁʎ ʋɾʊʋ-ʊʁʊʋɾʅ 



ESAT-6  - ʉɹʆʆʁʂ ʊɾʃʉɾʋʇʉʆʔʂ ɹʆʋʁɼɾʆ (ʅʅ  6 ʃɽɹ), CFP-10  ð ʈɾʈʋʁɽ 

ʃʌʄʕʋʌʉɹʄʕʆʇɼʇ ʍʁʄʕʋʉɹʋɹ (ʅʅ  10 ʃɽɹ), ʇɺɹ  ʃʇɽʁʉʌʗʋʊʘ ʄʇʃʌʊʇʅ RD 1,  

 

ʇʋʆʇʊʘʋʊʘ  ʃ  ʈɹʉʏʁɹʄʕʆʔʅ ʁʅʅʌʆʇɽʇʅʁʆɹʆʋʆʔʅ ɹʆʋʁɼɾʆɹʅ,  

 

ʈʉʁʊʌʋʊʋɻʌʗʋ ɻʇ  ɻʊɾʎ ʋʉɹɽʁʏʁʇʆʆʔʎ ʋʌɺɾʉʃʌʄʁʆɹʎ, ʍʁʄʕʋʉɹʋɹʎ 

ʃʌʄʕʋʌʉ ʅɺʋ ʐɾʄʇɻɾʐɾʊʃʇɼʇ ʁ ɺʔʐʕɾɼʇ ʋʁʈɹ ʁ ʆɾʃʇʋʇʉʔʎ  

ʆɾʋʌɺɾʉʃʌʄʕʇʀʆʔʎ ʅɰʃʇɺɹʃʋɾʉʁʂ (M. KANSASII, M. SZULAGAI ʁ M. MARINUM).  

 

ʀɹʋʇ ʇʆʁ  ʇʋʊʌʋʊʋɻʌʗʋ  ɻʇ  ɻʊɾʎ  ʑʋɹʅʅɹʎ BCG, ʋ.ʃ.  ɻʇ ɻʉɾʅʘ  ɹʋʋɾʆʌɹʏʁʁ 

ʌʋʉɹʋʁʄʁ  ɻɾʊʕ ɺʄʇʃ RD1 ɼɾʆɰɻ.  

ʌʆʁʃɹʄʕʆʔɾ 

ʆʁʀʃʇʅʇʄɾʃʌʄʘʉʆʔɾ

ɹʆʋʁɼɾʆʔ ʅɺʋ 

ʅɹʊʊʇʂ ESAT-6 ʁ 

CFP-10  



ʇɽʆɹ ɽʇʀɹ (0,1 ʅʄ) ʊʇɽɾʉɿʁʋ:  

ʉɾʃʇʅɺʁʆɹʆʋʆʔʂ ɺɾʄʇʃ CFP10-ESAT6 (0,2 ʅʃɼ),  

ʍɾʆʇʄ (0,25ʅɼ) ɻ ʃɹʐɾʊʋɻɾ ʃʇʆʊɾʉɻɹʆʋɹ,  

ʈʇʄʁʊʇʉɺɹʋ 80 (ʋɻʁʆ 80) ɻ ʃɹʐɾʊʋɻɾ ʊʋɹɺʁʄʁʀɹʋʇʉɹ, 

ʆɹʋʉʁʂ ʍʇʊʍʇʉʆʇ-ʃʁʊʄʔʂ ɽɻʌʀɹʅɾʒɾʆʆʔʂ 2-ɻʇɽʆʔʂ, 

ʆɹʋʉʁʘ ʎʄʇʉʁɽ, ʃɹʄʁʂ ʍʇʊʍʇʉʆʇ-ʃʁʊʄʔʂ 

ʇɽʆʇʀɹʅɾʒɾʆʆʔʂ, ɻʇɽʌ ɽʄʘ ʁʆʓɾʃʏʁʂ ð ɽʇ 0,1 ʅʄ.  

ɻ ʉʇʊʊʁʁ ɺʔʄ ʉɹʀʉɹɺʇʋɹʆ 

ɽʁɹʊʃʁʆʋɾʊʋ 
ʋɾʎʆʁʃɹ  

ʈʇʊʋɹʆʇɻʃʁ  ʁ 

ʌʐɾʋɹ - ʃɹʃ ʁ 

ʉɾɹʃʏʁʁ  

ʅɹʆʋʌ 



ʇʏɾʆʃɹ ʉɾʀʌʄʕʋɹʋʇɻ ɽʁɹʊʃʁʆʋɾʊʋɹ 



PPD 

PPD 

ESAT-6/CFP-10 

ESAT-6/CFP-10 

ʈʉɾʁʅʌʒɾʊʋɻɹ  ɽʁɹʊʃʁʆʋɾʊʋɹ  

ɽʁʍʍɾʉɾʆʏʁɹʏʁʘ ʈʇʊʋɻɹʃʏʁʆɹʄʕʆʇʂ 

ɹʄʄɾʉɼʁʁ ʁ ʋʌɺɾʉʃʌʄɾʀʆʇɼʇ  

ʁʆʍʁʏʁʉʇɻɹʆʁʘ 

 

ʆɾɽʇʊʋɹʋʃʁ ð ʋɾ ɿɾ, ʐʋʇ 

 ʁ ʌ ʉɾɹʃʏʁʁ ʅɹʆʋʌ  



ɻʔʘɻʄɾʆʁɾ ɹʆʋʁɼɾʆʇɻ ʅɺʋ  
 - ɻ ʊʔɻʇʉʇʋʃɾ ʃʉʇɻʁ 

 - ɻ  ɺʉʇʆʎʇ-ɹʄʕɻɾʇʄʘʉʆʇʅ ʊʅʔɻɾ 

 

 - ɻ  ʈʄɾɻʉɹʄʕʆʇʅ ʖʃʊʊʌɽɹʋɾ 

 
 - ɻ  ʈʌʆʃʋɹʋɹʎ 

 
 - ɻ  ʅʇʐɾ 

 

 ʁʍɹ 

 ʎʉʇʅɹʋʇɼʉɹʍʁʘ ð 

ʖʃʊʈʉɾʊʊ ʋɾʊʋʔ, 

çɺʔʊʋʉʔɾè (RAPID) 

ʋɾʊʋʔ 

 - ɻ  ʅʇʃʉʇʋɾ 

 

ʉɹʀʉɹɺɹʋʔɻɹʗʋʊʘ ɹʆʋʁʋɾʄʕʆʔɾ ʄɹʋɾʃʊʆʔɾ  

ɽʁɹɼʆʇʊʋʁʃʌʅʔ  ɽʄʘ ʉɾɹʃʏʁʁ  ʄɹʋɾʃʊ-ɹɼɼʄʗʋʁʆɹʏʁʁ 

 - ɻ  ʊʈʁʆʆʇʅʇʀɼʇɻʇʂ ɿʁɽʃʇʊʋʁ 

 



ɻ ɼɾʆʇʅɾ ʅ. TUBERCULOSIS ʀɹʃʇɽʁʉʇɻɹʆʇ ʇʃʇʄʇ 4000 

ɺɾʄʃʇɻ, ʇɽʆɹʃʇ ʈʉʇʍʁʄʕ ɼɾʆʇɻ, ʖʃʊʈʉɾʊʊʁʉʌɾʅʔʎ ʆɹ 

ʉɹʀʆʔʎ ʊʋɹɽʁʘʎ ʁʆʍɾʃʏʁʁ, ʅʇɿɾʋ ʊʌʒɾʊʋɻɾʆʆʇ 

ʅɾʆʘʋʕʊʘ. 

ʈʇʖʋʇʅʌ ʐɹʒɾ ɻʊɾɼʇ  ʊʇɻʉɾʅɾʆʆʔʅʁ ʃʇʅʅɾʉʐɾʊʃʁʅʁ 

ʋɾʊʋ-ʊʁʊʋɾʅɹʅʁ ɻʔʘɻʄʘʗʋ ʄʁʈʇɹʉɹɺʁʆʇʅɹʆɹʆ ʁ  

ʈʉʇʋɾʁʆ  P 38 

ʄɹʅ ʘɻʄʘɾʋʊʘ ɻʔʊʇʃʇʁʅʅʌʆʇɼɾʆʆʔʅ  ʈʇɻɾʉʎʆʇʊʋʆʔʅ 

ɹʆʋʁɼɾʆʇʅ - ʄʁʈʇʈʇʄʁʊɹʎɹʉʁɽʇʅ, ʈʉʁʊʌʋʊʋɻʌʗʒʁʅ ʆɹ 

ʃʄɾʋʇʐʆʇʂ ʊʋɾʆʃɾ ɻʊɾʎ ʈʉɾɽʊʋɹɻʁʋɾʄɾʂ ʉʇɽɹ 

MYCOBACTERIA, 

 

ɹʆʋʁɼɾʆ ʉ 38 - ʌʆʁʃɹʄʕʆʔʂ ɺɾʄʇʃ, ʊʈɾʏʁʍʁʐʆʔʂ ɽʄʘ 

ʈɹʋʇɼɾʆʆʔʎ ʅʁʃʇɺɹʃʋɾʉʁʂ: M . TUBERCULOSIS , M . BOVIS ʁ 

M . AFRICANUM   

ɹʆʋʁɼɾʆʔ  ʅɺʋ  
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ʊʋʉʌʃʋʌʉɹ ʃʄɾʋʇʐʆʇʂ ʊʋɾʆʃʁ ʅɺʋ 

ʈʄɹʀʅɹʋʁʐɾʊʃɹʘ  

ʅɾʅɺʉɹʆɹ 

ʈɾʈʋʁɽʇɼʄʁʃɹʆ 

ɹʉɹɺʁʆʇ- 

ɼɹʄɹʃʋɹʆɹʆ 

ʅʁʃʇʄɹʋ 

ʄʁʈʇɹʉɹɺʁʆʇʅɹʆɹʆ 

ʍʇʊʍɹʋʁɽʁʄʁʆʇʀʁʋʇʄ 

ʅɹʆʆʇʀʁɽ 

ɹʏʁʄ 

ʆɹ ɽʇʄʗ ʄɹʅ ʈʉʁʎʇɽʁʋʊʘ  40 % ʃʄɾʋʇʐʆʇʂ ʊʋɾʆʃʁ 

ʅɺʋ.  ʇʆ ʈʉʇʆʁʀʔɻɹɾʋ ɻʊɾ ɾɾ ʊʄʇʁ ʁ   

ɻʔʎʇɽʁʋ ʆɹ ʈʇɻɾʉʎʆʇʊʋʕ. 



- ʘɻʄʘɾʋʊʘ ʇɽʆʁʅ ʁʀ ʊɹʅʔʎ ʅʇʒʆʔʎ ʍɹʃʋʇʉʇɻ 

ɻʁʉʌʄɾʆʋʆʇʊʋʁ  ʅɺʋ ʁ ʇʃɹʀʔɻɹɾʋ ɻʔʉɹɿɾʆʆʇɾ 

ʁʅʅʌʆʇʊʌʈʉɾʊʊʁɻʆʇɾ ɽɾʂʊʋɻʁɾ:  ʁʅɾʆʆʇ ʇʆ :   

  - ʈʉɾʈʘʋʊʋɻʌɾʋ ʇɺʉɹʀʇɻɹʆʁʗ ʍɹɼʇʄʁʀʇʊʇʅʔ ɻ  

  ʅɹʃʉʇʍɹɼɹʎ 

 

- ʌɼʆɾʋɹɾʋ ʈʉʇɽʌʃʏʁʗ ɼɹʅʅɹðʁʆʋɾʉʍɾʉʇʆɹ ʁ ɺʄʇʃʁʉʌɾʋ    

  ʖʃʊʈʉɾʊʊʁʗ ʁʆɽʌʏʁʉʇɻɹʆʆʔʎ  ʁʅ ɼɾʆʇɻ   

 

- ʊʄʌɿʁʋ ʄʇɻʌʑʃʇʂ ʃʁʊʄʇʉʇɽʆʔʎ ʉɹɽʁʃɹʄʇɻ ʁ ʋ.ʇ.  

  ʌɼʆɾʋɹɾʋ ʃʁʊʄʇʉʇɽʀɹɻʁʊʁʅʔʂ ʅɾʋɹɺʇʄʁʀʅ ʍɹɼʇʏʁʋʇɻ 

 

 - ʈʇɽɹɻʄʘɾʋ ɹʃʋʁɻʆʇʊʋʕ ʈʉʇʋɾʁʆʃʁʆɹʀʔ ʊ ɻ ʇʉɼɹʆʁʀʅɾ  

   ʎʇʀʘʁʆɹ  ʁ ʋ.ɽ. 

ʄʁʈʇɹʉɹɺʁʆʇʅɹʆɹʆ 



ɽɾʋɾʃʏʁʘ ʄʁʈʇɹʉɹɺʁʆʇʅɹʆɹʆɹ 
RAPID ʋɾSTS ELISA 

VESTERN BLOT 

        (ʉɾɽʃʇ) 



ʆɾɽʇʊʋɹʋʃʁ ɻʔʘɻʄɾʆʁʘ LAM ʅɺʋ 
ʅʀɿʂɸʗ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʊɽʉʊʆɺ: 

- ʅʁʃʇɺɹʃʋɾʉʁʁ ɻ ʃʉʇɻʁ  ɺʇʄʕʆʔʎ ʈʉʁʊʌʋʊʋɻʌʗʋ ʉɾɽʃʇ 

- ɹʆʋʁɼɾʆʔ ʈʇʊʋʌʈɹʗʋ ɻ ʃʉʇɻʇʋʇʃ ʋʇʄʕʃʇ ʈʉʁ  

  ʉɹʀʉʌʑɾʆʁʁ   ʅɺʋ, ʆɹʎʇɽʘʒʁʎʊʘ ɻʆɾ ʃʄɾʋʇʃ,   

  ʋʇɼɽɹ ʃɹʃ ʈʉʁ ʁʎ ʃʁʄʄʁʆɼɾ  ɻʆʌʋʉʁ ʅɹʃʉʇʍɹɼʇɻ  

  ʖʋʇɼʇ ʆɾ ʈʉʇʁʊʎʇɽʁʋ 

- ɹʆʋʁɼɾʆʔ ɺʔʊʋʉʇ ʊɻʘʀʔɻɹʗʋʊʘ ʁʅɾʗʒʁʅʁʊʘ  

  ɹʆʋʁʋɾʄɹʅʁ ɻ ʁʅʅʌʆʆʔɾ ʃʇʅʈʄɾʃʊʔ, ʁ ɽʄʘ     

  ʋʇɼʇ, ʐʋʇɺʔ ʁʎ ʇɺʆɹʉʌɿʁʋʕ, ʆɾʇɺʎʇɽʁʅʇ  

  ʈʉɾɽɻɹʉʁʋɾʄʕʆʇ ɻʔɽɾʄʁʋʕ ʖʋʁ ʃʇʅʈʄɾʃʊʔ ʁ ʁʎ   

  ʉɹʀʉʌʑʁʋʕ  

 ʅʀɿʂɸʗ ʉʇɽʎʀʌʀʏʅʆʉʊʔ: 

-  ʄɹʅ ʈʉʁʊʌʋʊʋɻʌɾʋ ʆɹ ɽʉʌɼʁʎ ʅʁʃʇɺɹʃʋɾʉʁʘʎ,  

-  ɽɹɾʋ ʈɾʉɾʃʉɾʊʋʆʔɾ ʉɾɹʃʏʁʁ  ʊ ʆɾʅʁʃʇɺɹʃʋɾʉʁɹʄʕʆʔʅʁ 

ʐʌɿɾʉʇɽʆʔʅʁ ɹʆʋʁɼɾʆɹʅʁ ʁ ʊʇɺʊʋɻɾʆʆʔʅʁ ɹʆʋʁɼɾʆɹʅʁ 

ʇʉɼɹʆʁʀʅɹ 
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ʇɺʆɹʉʌɿɾʆʁɾ LAM ʅɺʋ ɻ ʅʇʐɾ ʈʇʃɹʀɹʄʇ ʆɾʈʄʇʎʁɾ 

ʉɾʀʌʄʕʋɹʋʔ ʈʉʁ ɽʁɹɼʆʇʊʋʁʃɾ ʋʌɺɾʉʃʌʄɾʀɹ ʌ ʄʁʏ ʊ 

ʁʅʅʌʆʇɽɾʍʁʏʁʋɹʅʁ  (ɻ ʋ.ʐ. ʊ ɻʁʐ/ʊʈʁɽʧʥ)  

- ʈʉʁ ɻʔʉɹɿɾʆʆʇʂ ʁʅʅʌʆʇʊʌʈʉɾʊʊʁʁ ʌɼʆɾʋɹɾʋʊʘ 

ɹʆʋʁʋɾʄʇʇɺʉɹʀʇɻɹʆʁɾ,  ʄɹʅ  ʇʊʋɹɾʋʊʘ ʆɾʊɻʘʀɹʆʆʔʅ ʁ 

ɻʔɻʇɽʁʋʊʘ ʊ ʅʇʐʇʂ, ɼɽɾ ɾɼʇ ʅʇɿʆʇʇɺʆɹʉʌɿʁʋʕ

- ʋɾʅ ʐɹʒɾ, ʐɾʅ  ɺʇʄʕʑɹʘ ʊʋɾʈɾʆʕ ʁʅʅʌʆʇɽɾʍʁʏʁʋɹ

ʇɺʌʊʄʇɻʄʁɻɹɾʋ 

ʏɾʄɾʊʇʇɺʉɹʀʆʇʊʋʕ

ɻʃʄʗʐɾʆʁʘ ɻ

ʃʇʅʈʄɾʃʊ 

ʁʅʅʌʆʇʄʇɼʁʐɾʊʃʇɼʇ

ʇɺʊʄɾɽʇɻɹʆʁʘ 

ʈʉʁ ʋʌɺɾʉʃʌʄɾʀɾ, ʇʊʇɺɾʆʆʇ 

ʌ ɻʁʐ+

ʏʠʩʣʦ ʉD4+ 

ʢʣʝʪʦʢ 



ʊɾʉʇɽʁɹɼʆʇʊʋʁʃɹ ʋʌɺɾʉʃʌʄɾʀɹ ð 
ɻʔʘɻʄɾʆʁɾ ɹʆʋʁʋɾʄ ʃ ʅɺʋ ɻ ʉɾɹʃʏʁʘʎ 

 ʁʍɹ 

ʉʈɼɹ 

ʆɼɹ 

ʉʈʃ 

 ʤʙʫʞʣʪ-ʙʜʜʤʷʫʡʦʙʯʡʸ  ʎʉʇʅɹʋʇɼʉɹʍʁʘ 

 ʡʥʥʬʦʧʚʤʧʫʡʦʜ 



ʈʉʁʆʏʁʈ ʉɾɹʃʏʁʁ ʈɹʊʊʁɻʆʇʂ 

(ʆɾʈʉʘʅʇʂ) ɼɾʅɹɼɼʄʗʋʁʆɹʏʁʁ 

ʉʈɼɹ (ʉʆɼɹ)  

- ʈʉʁʅɾʆʘɾʋʊʘ ɽʄʘ ɻʔʘɻʄɾʆʁʘ ɹʆʋʁʋɾʄ ʃ ʉɹʊʋɻʇʉʁʅʔʅ 

ɹʆʋʁɼɾʆɹʅ ʅɺʋ 

- ɹʆʋʁɼɾʆʔ ʈʉɾɽɻɹʉʁʋɾʄʕʆʇ çʊɹɿɹʗʋè ʆɹ ʖʉʁʋʉʇʏʁʋʔ 

ɺɹʉɹʆɹ ʁʄʁ ʐɾʄʇɻɾʃɹ (ɽʇʆʇʉɹ ʊ ɰ ɼʉʌʈʈʇʂ), ɽʇɺɹɻʄʘʗʋ 

ʁʊʊʄɾɽʌɾʅʌʗ ʊʔɻʇʉʇʋʃʌ  ɹɼɼʄʗʋʁʆɹʏʁʘ ʈʉʇʁʀʇʂɽɾʋ, 

ɾʊʄʁ ɻ ʆɾʂ ɾʊʋʕ ɹʆʋʁʋɾʄɹ  



 ɻʔʘɻʄʘʗʋʊʘ  ɼɾʅɹɼɼʄʗʋʁʆʁʆʔ   

ʎɹʉɹʃʋɾʉʆʔ ɽʄʘ ʈʉʇɽʌʃʋʁɻʆʇɼʇ  

ʋʁʈɹ ɻʇʊʈɹʄɾʆʁʘ  

 

 ʘɻʄʘʗʋʊʘ ʇɽʆʁʅ ʁʀ ɻɹɿʆʔʎ 

ʃʉʁʋɾʉʁɾɻ ʆɹʄʁʐʁʘ ʋʌɺɾʉʃʌʄɾʀʆʇʂ 

ʁʆʍɾʃʏʁʁ ʌ ɽɾʋɾʂ; 

ʉɾʀʌʄʕʋɹʋ  ʉʈɼɹ 



 

ɻʔʘɻʄʘʗʋʊʘ  ɼɾʅʇʄʁʀʁʆʔ  ʎɹʉɹʃʋɾʉʆʔ ɽʄʘ 

ʈʉɾʁʅʌʒɾʊʋɻɾʆʆʇ ʖʃʊʊʌɽɹʋʁɻʆʇɼʇ ʎɹʉɹʃʋɾʉɹ 

ʋʃɹʆɾɻʇʂ ʉɾɹʃʏʁʁ ʈʉʁ ʋʌɺɾʉʃʌʄɾʀɾ 

 

ʉɾɹʃʏʁʘ 

ʆɾʈʉʘʅʇɼʇ  

ɼɾʅʇʄʁʀɹ (ʉʆɼ) 
ʈʉʁʆʏʁʈ ʋʇʋ ɿɾ, ʆʇ ɻʅɾʊʋʇ ɹɼɼʄʗʋʁʆɹʏʁʁ 

ʖʉʁʋʉʇʏʁʋʔ ʄʁʀʁʉʌʗʋʊʘ  



  

ɻʔʘɻʄʘʗʋʊʘ  ʃʇʅʈʄɾʅɾʆʋʊɻʘʀʔɻɹʗʒʁɾ 

ɹʆʋʁʋɾʄɹ ʎɹʉɹʃʋɾʉʆʔ ɽʄʘ ʈʉʇɼʉɾʊʊʁʉʌʗʒɾʂ 

ɽʁʊʊɾʅʁʆɹʏʁʁ  ʋʌɺɾʉʃʌʄɾʀʆʇɼʇ ʈʉʇʏɾʊʊɹ 

ʉɾɹʃʏʁʘ ʈʇʋʉɾɺʄɾʆʁʘ (ʊɻʘʀʔɻɹʆʁʘ) 

ʃʇʅʈʄɾʅɾʆʋɹ (ʉʈʃ ʁʄʁ ʉʊʃ) 



ʆɾɽʇʊʋɹʋʃʁ çʉʌʐʆʔʎè ʋɾʊʋʇɻ 
- ʋʉʌɽʇɾʅʃʁɾ ʁ ɽʄʁʋɾʄʕʆʔɾ ɻ ʈʇʊʋɹʆʇɻʃɾ; 

- ʊʄʇɿʆʇʊʋʁ  ʊʋɹʆɽɹʉʋʁʀɹʏʁʁ ʁ ʌʆʁʍʁʃɹʏʁʁ; 

-ʇʋʊʌʋʊʋɻʁɾ ʃʇʅʅɾʉʐɾʊʃʁʎ ʆɹɺʇʉʇɻ ʁ   

  ʊʄʇɿʆʇʊʋʕ ɻ ʈʉʁʇɺʉɾʋɾʆʁʁ ʆɾʇɺʎʇɽʁʅʔʎ   

  ʉɾɹʃʋʁɻʇɻ ɻ ɻʁɽʌ ʁʎ ʆɾʈʇʈʌʄʘʉʆʇʊʋʁ; 

- ʆɾʇɺʎʇɽʁʅʇʊʋʕ ʁʊʈʇʄʕʀʇɻɹʆʁʘ ʃʉʇɻʁ  

  ɿʁɻʇʋʆʔʎ (ʖʉʁʋʉʇʏʁʋʇɻ ɺɹʉɹʆɹ), ʊʇ ʊʉʇʃʇʅ   

  ʎʉɹʆɾʆʁʘ  ɽʇ  1 ʅɾʊ. 

 - ʊʌɺʓɾʃʋʁɻʆʇʊʋʕ ʌʐɾʋɹ  ʁ ʈʇʄʌʃʇʄʁʐɾʊʋɻɾʆʆɹʘ   

   ʇʏɾʆʃɹ ʉɾʀʌʄʕʋɹʋʇɻ 

 

ʈʉɾʁʅʌʒɾʊʋɻɹ: 
-  ʆɾɽʇʉʇɼʁɾ,  ɽʇʊʋʌʈʆʔɾ, ʆɾ ʋʉɾɺʌʗʋ  

ʊʇɻʉɾʅɾʆʆʇɼʇ ɽʇʉʇɼʇʊʋʇʘʒɾɼʇ ʇɺʇʉʌɽʇɻɹʆʁʘ 

 


