
Ⱥɛɜɑɐɑɗɑəɔɑ ɖɌɣɑɝɞɎɌ ɔ ɛɜɚɔɝɡɚɒɐɑəɔɫ 

əɑɠɞɑɛɜɚɐɟɖɞɚɎ 
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ȹȱɀȾȱȻȼȺȰȿȶȾɇ 

ȼȱɄȱȹȴȱ 
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Å ȿəɔɖɌɗɨəɌɫ ɝɔɝɞɑɘɌ Ȱȹȶ-ɘɌɜɖɑɜɚɎ ɐɗɫ əɑɠɞɔ ɔ əɑɠɞɑɛɜɚɐɟɖɞɚɎ 

 

Å Ɂɔɘɔɣɑɝɖɔɑ ɜɑɌɖɞɔɎɧ (əɑɕɞɜɌɗɨəɧɑ) ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɌɣɑɝɞɎɌ 

əɑɠɞɑɛɜɚɐɟɖɞɚɎ Ɏ ɞɑɣɑəɔɑ 30 ɝɑɖ. 

 

Å Ȱȹȶ-ɘɌɜɖɑɜ ɚɛɜɑɐɑɗɫɑɞ ɎɗɌɐɑɗɨɢɌ, ɛɚɓɎɚɗɫɑɞ ɛɜɚɝɗɑɐɔɞɨ ɞɚɎɌɜ 

ɔ ɛɜɚɎɑɜɔɞɨ ɚɛɗɌɞɟ ɌɖɢɔɓɌ əɌ əɑɠɞɔ ɔ əɑɠɞɑɛɜɚɐɟɖɞɧ 

 

Å ȮɚɓɘɚɒəɌ ɗɚɖɌɗɔɓɌɢɔɫ ɛɜɚɔɓɎɚɐɝɞɎɌ 

 

Å ȽɔɝɞɑɘɌ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ȴɝɛɌəɔɔ, ȮɑɗɔɖɚɍɜɔɞɌəɔɔ, ȯɑɜɘɌəɔɔ, 

ȸɑɖɝɔɖɑé 

 

 

ȻɜɑɐɗɌɏɌɑɘɌɫ ɝɔɝɞɑɘɌ 
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ȸɔɜɚɎɚɕ ɚɛɧɞ 

* ȽɞɜɌəɧ: ɜɑɏɔɚə EMEA  - ȱɎɜɚɛɌ, ȭɗɔɒəɔɕ Ȯɚɝɞɚɖ ɔ ȬɠɜɔɖɌ 

* ȶɗɔɑəɞɧ: əɑɠɞɑɖɚɘɛɌəɔɔ 

* ȳɌɐɌɣɌ :  ɚɛɜɑɐɑɗɔɞɨ ɎɗɌɐɑɗɨɢɌ, ɛɜɚɝɗɑɐɔɞɨ ɛɟɞɨ ɛɚɝɞɌɎɖɔ ɛɜɚɐɟɖɞɌ, 
ɚɛɜɑɐɑɗɔɞɨ ɖɌɣɑɝɞɎɚ ɛɜɚɐɟɖɞɌ 

* ȼɑɤɑəɔɑ: ɘɌɜɖɔɜɚɎɖɌ ɞɚɛɗɔɎɌ Ȱȹȶ-ɘɌɜɖɑɜɌɘɔ, ɛɚɗəɧɕ Ȱȹȶ ɌəɌɗɔɓ Ɏ 
ɗɌɍɚɜɌɞɚɜɔɔ, ɖɚɞɚɜɌɫ əɌɡɚɐɔɞɝɫ Ɏ ɝɞɜɌəɑ ɚɠɔɢɔɌɗɨəɚ ɚɞɎɑɣɌɑɞ ɓɌ 
ɛɜɚɎɑɜɖɟ ɛɚɐɗɔəəɚɝɞɔ. 

 

* ȽɞɜɌəɧ: ɊɒəɌɫ ȬɘɑɜɔɖɌ 

* ȶɗɔɑəɞɧ: əɑɠɞɑɖɚɘɛɌəɔɔ 

* ȳɌɐɌɣɌ :  ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɛɚɐɐɑɗɖɟ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɞɚɛɗɔɎɌ ɔ 
ɎɧɫɎɔɞɨ ɖɚəɞɜɌɍɌəɐɟ ɞɚɛɗɔɎɌ 

* ȼɑɤɑəɔɑ: ɖɚəɝɟɗɨɞɌɢɔɚəəɧɕ ɚɞɐɑɗ ɚɛɜɑɐɑɗɫɑɞ əɌɔɗɟɣɤɔɕ ɝɛɚɝɚɍ 
ɓɌɥɔɞɧ ð ɐɚɍɌɎɖɔ Ȱȹȶ-ɘɌɜɖɑɜɚɎ, Ɏɓɫɞɔɑ ɛɜɚɍɧ Ɏ ɚɍɧɣəɚɘ ɛɚɜɫɐɖɑ, 
ɝɚɓɐɌəɔɑ ɛɚɗəɚɕ ɍɌɓɧ ɐɌəəɧɡ ɔ ɜɑɏɔɝɞɜɔɜɟɪɥɑɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ. 
ɘɌɜɖɔɜɚɎɖɌ ɞɚɛɗɔɎɌ Ȱȹȶ-ɘɌɜɖɑɜɌɘɔ, ɛɚɗəɧɕ Ȱȹȶ ɌəɌɗɔɓ Ɏ 
ɗɌɍɚɜɌɞɚɜɔɔ, ɖɚɞɚɜɌɫ əɌɡɚɐɔɞɝɫ Ɏ ɝɞɜɌəɑ ɚɠɔɢɔɌɗɨəɚ ɚɞɎɑɣɌɑɞ ɓɌ 
ɛɜɚɎɑɜɖɟ ɛɚɐɗɔəəɚɝɞɔ 
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ȻɚɝɗɑɐɝɞɎɔɫ ɖɚəɞɜɌɍɌəɐɧ ɔ  

ɠɌɗɨɝɔɠɔɖɌɢɔɔ 

Å ȿɥɑɜɍ ɍɪɐɒɑɞɟ ɝɞɜɌəɧ ɔ ɝəɔɒɑəɔɑ əɌɗɚɏɚɎɧɡ ɝɍɚɜɚɎ 

 

Å ȼɚɝɞ əɑɗɑɏɌɗɨəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ Ɏ ɜɑɏɔɚəɌɡ ȼɀ 

 

Å ȻɚɫɎɗɑəɔɑ ɚɜɏɌəɔɓɚɎɌəəɚɕ ɛɜɑɝɞɟɛəɚɝɞɔ Ɏ  

    ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɝɑɖɞɚɜɑ 

 

Å Ȱɚɡɚɐ ɝɞɜɌəɧ ɚɞ ɛɜɚɐɌɒɔ  əɑɠɞɑɛɜɚɐɟɖɞɚɎ ɔɓəɌɣɌɗɨəɚ 
ɛɜɑɐəɌɓəɌɣɑə ɐɗɫ ɛɚɐɐɑɜɒɖɔ ɝɚɢɔɌɗɨəɧɡ ɛɜɚɏɜɌɘɘ  
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Ⱥɍɓɚɜ ɓɌɥɔɞəɚɕ ɘɌɜɖɔɜɚɎɖɔ ɞɚɛɗɔɎɌ 

ȶɗɪɣ ɖ ɟɝɛɑɡɟ  

 

* Ȯɝɫ ɛɜɚɐɟɖɢɔɫ ɐɚɗɒəɌ ɍɧɞɨ 
ɘɌɜɖɔɜɚɎɌəɌ ɖɚɐɚɘ, ɟəɔɖɌɗɨəɧɘ ɐɗɫ 

ɖɌɒɐɚɏɚ ɛɜɚɐɟɖɞɌ 

 

* ȽɔɝɞɑɘɌ ɘɌɜɖɔɜɚɎɖɔ  ɐɚɗɒəɌ ɍɧɞɨ Ɏ  

ɑɐɔəɚɕ ɛɜɌɎɚɎɚɕ ɝɞɜɟɖɞɟɜɑ 

 

* ȺɛɑɜɌɞɔɎəɌɫ ɏɜɟɛɛɌ ɐɚɗɒəɌ ɍɧɞɨ 

ɗɑɏɌɗɨəɚ ɓɌɥɔɥɑəɌ /  ɍɧɞɨ 
ɝɚɛɜɚɎɚɒɐɑəɌ ɛɚɗəɚɘɚɣəɧɘɔ 

ɚɜɏɌəɌɘɔ 
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ȶɌɣɑɝɞɎɑəəɚ   ȶɚɗɔɣɑɝɞɎɑəəɚ   

ȻɜɚɎɑɜɖɌ Ɏ 3 ɛɜɚɝɞɧɡ ɤɌɏɌ  

Å Ȯɓɫɞɨ ɚɍɜɌɓɑɢ 

Å ȰɚɍɌɎɔɞɨ ɜɑɌɏɑəɞ ɔ Ɏɝɞɜɫɡəɟɞɨ 

Å Ⱥɢɑəɔɞɨ ɢɎɑɞ 

Ȱȹȶ-ɘɌɜɖɑɜ Ɏ əɑɠɞɑɛɜɚɐɟɖɞɑ ɚɛɜɑɐɑɗɫɑɞ 

ɎɗɌɐɑɗɨɢɌ əɑɠɞɑɛɜɚɐɟɖɞɌ.  

˿͍͔ͦ͋ͫͭͤͤͦͫͭΈ ˻˻˻ Ϧ˨ˮ˿˽ˢ˴ϦΦ ˴͙͍͙͔ͦͨͪͦ͊ͤ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͎ͫͭͪͦͦ ͔͊ͨͪ͘΅͔ͤͦΦ  



ȻɜɑɔɘɟɥɑɝɞɎɌ 

- ˥ ͍ͦͫͯ͒͊ͪͫͭ͊ 
* ȻɚɎɧɤɑəɔɑ ɝɍɚɜɌ ɛɚɤɗɔə 

* ȿɘɑəɨɤɑəɔɑ ɟɖɗɚəɑəɔɫ ɚɞ əɌɗɚɏɚɎ / ɚɛɗɌɞɌ ɩɖɝɛɚɜɞəɧɡ ɛɚɤɗɔə ɔ ɛɜɚɝɗɑɒɔɎɌəɔɑ 
ɞɚɛɗɔɎɌ ɛɜɔ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɑ 

* ȽɚɖɜɌɥɑəɔɑ ɝɗɟɣɌɑɎ ɜɌɓɍɌɎɗɑəɔɫ ɞɚɛɗɔɎɌ 

* Ȯɚɓɘɚɒəɚɝɞɨ ɟɝɛɑɤəɚ ɛɜɑɝɑɖɌɞɨ ɐɑɫɞɑɗɨəɚɝɞɨ ɘɚɤɑəəɔɖɚɎ ɔ ɛɜɚɣəɚ ɝɐɑɜɒɔɎɌɞɨ ɚɞ 
əɑɗɑɏɌɗɨəɧɡ ɐɑɕɝɞɎɔɕ 

 

- ȹɑɠɞɫəɧɡ ɖɚɘɛɌəɔɕ 

* ȿɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɜɚɐɌɒ 

* ȽɚɡɜɌəɑəɔɑ ɔɘɔɐɒɌ ɍɜɑəɐɌ ɖɜɟɛəɧɡ əɑɠɞɫəɧɡ ɖɚɘɛɌəɔɕ 

* ȸɑɝɞəɧɑ ɚɜɏɌəɔɓɌɢɔɔ, ɜɌɍɚɞɌɪɥɔɑ əɌ ɟɝɗɚɎɔɫɡ ɠɜɌəɤɔɓɧ, ɛɜɑɐɗɌɏɌɪɞ ɞɚɛɗɔɎɚ 
ɝɞɌəɐɌɜɞəɚɏɚ ɖɌɣɑɝɞɎɌ 

* ȾɌɖɔɑ ɝɡɑɘɧ ɓɌɥɔɞɧ ɛɚɓɎɚɗɫɪɞ ɝɚɡɜɌəɔɞɨ ɍɜɑəɐ ɖɚɘɛɌəɔɔ ɔ ɏɌɜɌəɞɔɜɟɪɞ ɖɗɔɑəɞɌɘ 
ɛɚɐɗɔəəɚɑ ɞɚɛɗɔɎɚ 

 

- Ȼɚɞɜɑɍɔɞɑɗɫ  

* ȯɌɜɌəɞɔɜɚɎɌəəɚ ɛɚɗɟɣɌɑɞ ɞɚ, ɣɞɚ ɖɟɛɔɗ 

 

- ȽɞɜɌɡɚɎɧɡ ɖɚɘɛɌəɔɕ 

* Ȯɚɓɘɚɒəɚɝɞɨ əɌɕɞɔ ɛɚɡɔɥɑəəɟɪ əɑɠɞɨ, əɑɠɞɑɛɜɚɐɟɖɞ 

* Ⱥɛɜɑɐɑɗɔɞɨ, ɫɎɗɫɑɞɝɫ ɗɔ ɩɞɚ ɘɚɤɑəəɔɣɑɝɞɎɚɘ ɔ əɌəɑɝɑə ɗɔ ɟɥɑɜɍ 
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ȹȱɀȾɈ 

ȼȱɄȱȹȴȱ 

˿͍͔ͦ͋ͫͭͤͤͦͫͭΈ ˻˻˻ Ϧ˨ˮ˿˽ˢ˴ϦΦ ˴͙͍͙͔ͦͨͪͦ͊ͤ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͎ͫͭͪͦͦ ͔͊ͨͪ͘΅͔ͤͦΦ  



Ƚɔəɞɑɞɔɣɑɝɖɔɕ Ȱȹȶ ð ȿəɔɖɌɗɨəɧɕ ɛɜɚɐɟɖɞ 

ȷɌɍɚɜɌɞɚɜəɌɫ  
ɛɜɚɎɑɜɖɌ 

əɑɎɔɐɔɘɧɑ  
ɘɑɞɖɔ 

ɔəɐɔɎɔɐɟɌɗɨəɧɕ  
ɛɚɐɡɚɐ ɖ   
ɖɌɒɐɚɘɟ  
ɖɗɔɑəɞɟ 

Ɏɚɓɘɚɒəɚɝɞɨ   
ɔɝɛɚɗɨɓɚɎɌəɔɫ  
əɑɝɖɚɗɨɖɔɡ 
ɝɞɑɛɑəɑɕ ɓɌɥɔɞɧ 

ɐɗɔɞɑɗɨəɧɕ ɔ ɝɞɌɍɔɗɨəɧɕ  
ɟɝɛɑɤəɧɕ ɚɛɧɞ ɜɌɍɚɞɧ   
 

 ȳɌɥɔɥɑəəɌɫ  
əɑɠɞɨ 

Ȱȹȶ-ɘɌɜɖɑɜ - ɜɑɤɑəɔɑ 

˿͍͔ͦ͋ͫͭͤͤͦͫͭΈ ˻˻˻ Ϧ˨ˮ˿˽ˢ˴ϦΦ ˴͙͍͙͔ͦͨͪͦ͊ͤ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͎ͫͭͪͦͦ ͔͊ͨͪ͘΅͔ͤͦΦ  



ȶɚɘɛɌəɔɫ TT, ɗɔɐɑɜ Ɏ ɎɚɛɜɚɝɌɡ ɓɌɥɔɞɧ ɔ 
ɟɎɌɒɌɑɘɧɕ ɛɌɜɞəɑɜ ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɝɞɜɟɖɞɟɜ ɔ 
əɑɠɞɫəɧɡ ɖɚɘɛɌəɔɕ (Shell, Pemex, é) ɛɜɑɐɗɌɏɌɑɞ 
ɛɜɚɏɜɌɘɘɟ ɘɌɜɖɔɜɚɎɖɔ əɑɠɞɔ ɔ əɑɠɞɑɛɜɚɐɟɖɞɚɎ. 
 
ȶɚɐɔɜɚɎɖɌ ɔ ɘɌɜɖɔɜɚɎɖɌ əɑɠɞɑɛɜɚɐɟɖɞɚɎ 
- Ȼɜɚɝɞɚɕ ɔ əɌɐɑɒəɧɕ ɝɛɚɝɚɍ  

Å ȻɚɖɌɓɧɎɌɑɞ ɛɜɔɝɟɞɝɞɎɔɑ ɘɌɜɖɑɜɚɎ 
Å ȿɖɌɓɧɎɌɑɞ, ɖɚɏɐɌ ɛɜɚɎɑɜɫɑɘɧɕ ɚɍɜɌɓɑɢ 
əɟɒɐɌɑɞɝɫ Ɏ ɍɚɗɑɑ ɏɗɟɍɚɖɚɘ ɌəɌɗɔɓɑ 

- Ȱȹȶ ɖɚɐɔɜɚɎɌəɔɑ:  
ÅȽɚɎɘɑɝɞɔɘɚɝɞɨ ɝɚ ɝɛɔɜɞɌɘɔ, ɍɔɚ-
əɑɠɞɑɛɜɚɐɟɖɞɌɘɔ. 
ÅȺɍəɌɜɟɒɔɎɌɑɞɝɫ Ɏ ɗɪɍɧɡ ɖɚəɢɑəɞɜɌɢɔɫɡ. 
ÅȸɌɜɖɔɜɚɎɖɌ əɑɠɞɑɛɜɚɐɟɖɞɌ ɔɗɔ 
ɛɜɔɘɑɝɔ ɔ ɝɧɜɚɕ əɑɠɞɔ 
ÅȹɑɚɏɜɌəɔɣɑəəɌɫ Ɏɚɓɘɚɒəɚɝɞɨ 
ɘɌɜɖɔɜɚɎɖɔ. 
 

ÅȰɚɛɚɗəɔɞɑɗɨəɌɫ ɝɡɑɘɌ ɘɌɜɖɔɜɚɎɖɔ 
- ȶɚɗɗɑɖɞɔɎ ɚɛɧɞəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ 
ɘɌɜɖɔɜɚɎɖɑ ɜɌɓɜɌɍɌɞɧɎɌɑɞ ɛɜɚɏɜɌɘɘɧ 
ɘɌɜɖɔɜɚɎɖɔ əɑɠɞɑɛɜɚɐɟɖɞɚɎ   

Ȱȹȶ-ɘɌɜɖɑɜ - ɜɑɤɑəɔɑ 
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ȽɚɎɘɑɝɞɔɘɚɝɞɨ ɝ əɑɠɞɑɛɜɚɐɟɖɞɌɘɔ 

ȭɔɚ 
ɞɚɛɗɔɎɚ 

ȿɝɞɚɕɣɔɎɚɝɞɨ 

ȶɚɗɔɣɑɝɞɎɑəəɌɫ 
ɝɚɎɘɑɝɞɔɘɚɝɞɨ 

  

Ȱɔɓɑɗɨəɚɑ 

ɞɚɛɗɔɎɚ 
ɍɑəɓɔə 

ȽɧɜɌɫ 

əɑɠɞɨ 

ȽɧɜɌɫ 

əɑɠɞɨ ɐɗɫ 

ɞɜɌəɓɔɞɌ 

ȺɝəɚɎəɧɑ  

ɛɜɔɝɌɐɖɔ ɔ  

ɐɚɍɌɎɖɔ 

ȼɌɝɞɎɚɜɔ- 

ɞɑɗɔ 

ȰɚɖɌɓɌəɌ ɝɞɌɍɔɗɨəɚɝɞɨ ɔ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɝɚɎɘɑɝɞɔɘɚɝɞɨ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɛɜɔɘɑəɑəɔɫ Ȱȹȶ-ɘɑɞɚɖ 
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ɃɑɞɖɌɫ ɞɚɣəɌɫ ɔɐɑəɞɔɠɔɖɌɢɔɫ ɔ 

ɖɚɐɔɜɚɎɖɌ 

* Ȱȹȶ : ɖɚɘɍɔəɌɢɔɫ ɔɓ 4-ɡ ɚɝəɚɎ 

* ȮɗɌɐɑɗɑɢ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɓɜɌɍɌɞɧɎɌɑɞ 
ɟəɔɖɌɗɨəɧɕ ɖɚɐ ɘɑɞɚɐɚɘ ɝɗɟɣɌɕəɧɡ ɣɔɝɑɗ 

* Ȯɚɓɘɚɒəɚ əɑɚɏɜɌəɔɣɑəəɚɏɚ ɖɚɗɔɣɑɝɞɎɚ ɎɌɜɔɌəɞɚɎ ɖɚɐɚɎ 

ȶɚɗɔɣɑɝɞɎɚ ɚɝəɚɎ Ɏ  

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ(n)  

1 

10 

50 

ȶɚɗɔɣɑɝɞɎɚ ɛɚɜɫɐɖɚɎ(4n) 

4 

1x106 

1x1030 

ɂɔɠɜɚɎɌɫ ɘɌɜɖɔɜɚɎɖɌ Ȱȹȶ ɘɑɞɖɔ ɔɘɑɑɞ 2 

ɖɚɘɍɔəɌɢɔɔ ɖɗɪɣɌ 

Å ȺɐəɚɓəɌɣəɌɫ ɔɐɑəɞɔɠɔɖɌɢɔɫ: 

     ɖɚɐɧ əɑɎɚɓɘɚɒəɚ ɛɚɐɚɍɜɌɞɨ, əɑ     

     ɔɘɑɫ ɖɗɪɣɌ 
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ȶȺȷȴɃȱȽȾȮȺ ȺȽȹȺȮ  

Ȯ ɂȱȻȺɃȶȱ (n)  

1 

10 

50 

99 

  

ȶȺȷȴɃȱȽȾȮȺ ȻȺȾȱȹɂȴȬȷɈȹɇɁ 

ȶȺȸȭȴȹȬɂȴȵ (4n)  

4 

1x10 
6 

1x10 
30 

4x10 
59 

  

ȹɑɚɏɜɌəɔɣɑəəɌɫ Ɏɚɓɘɚɒəɚɝɞɨ 

ɖɚɐɔɜɚɎɌəɔɫ  
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ȶȦȭȶȦȧȴȸȰȦ ȲȦȶȰȫȶȦ   

ȽɡɑɘɌ ɜɌɍɚɞɧ 

ȵȶȴȮȭȨȴȪȷȸȨȴ 
ȲȦȶȰȫȶȦ   

ȨɁȵȹȷȰ ȲȦȶȰȫȶȦ 

ȨȳȫȪȶȫȳȮȫ ȲȦȶȰȫȶȴȨ Ȩ 
ȳȫȺȸȫȵȶȴȪȹȰȸ    

ȭȦȧȴȶ ȴȧȶȦȭȼȴȨ Ȯȭ 
ȷȴȲȳȮȸȫȱɂȳȴȩȴ 
ȵȶȴȪȹȰȸȦ   

ȵȶȴȨȫȪȫȳȮȫ ȦȳȦȱȮȭȦ ȵȶȮ ȵȴȲȴȿȮ 
ȷȵȫȼȮȦȱɂȳɁȻ ȵȶȦȯȲȫȶȴȨ     

ȵȴȪȸȨȫȶȬȪȫȳȮȫ ȵȶȮȷȹȸȷȸȨȮɅ ȮȱȮ 
ȴȸȷȹȸȷȸȨȮɅ ȴȷȴȧȴȩȴ ȪȳȰ ȰȴȪȦ    

ȵȴȪȸȨȫȶȬȪȫȳȮȫ ȵȶȦȨȦ 
ȷȴȧȷȸȨȫȳȳȴȷȸȮ ȳȦ ȳȫȺȸȫȵȶȴȪȹȰȸɁ   
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ȺɛɑɜɌɞɔɎəɌɫ ɛɜɚɎɑɜɖɌ /  

Ȼɜɚɝɞɚɕ ɝɛɚɝɚɍ ɚɍəɌɜɟɒɑəɔɫ  

Å ȴɓɎɗɑɣɨ əɑɠɞɨ ɔɓ ɞɌəɖɑɜɌ / əɑɠɞɑɛɜɚɎɚɐɌ / 

ɢɔɝɞɑɜəɧ  

Å ȻɜɚɎɑɝɞɔ ɌəɌɗɔɓ Ɏ ɚɛɑɜɌɞɔɎəɚɘ ɛɚɜɫɐɖɑ  

Å ȴɓɎɗɑɣɨ ɔɓ əɑɠɞɔ Ȱȹȶ ɘɌɜɖɑɜɧ 

Å ȻɚɐɞɎɑɜɐɔɞɨ ɛɜɔɝɟɞɝɞɎɔɑ ɔ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ  

Ȱȹȶ ɘɌɜɖɑɜ Ɏ əɑɠɞɔ ɛɜɔ ɛɚɘɚɥɔ ɝɛɑɢɔɌɗɨəɧɡ 

ɛɜɌɕɘɑɜɚɎ (ɓɌɞɜɌɎɖɔ) ɔ ɟəɔɎɑɜɝɌɗɨəɚɏɚ ɛɜɚɍəɔɖɌ  

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɌɫ  

ɝɔɝɞɑɘɌ ɚɍəɌɜɟɒɑəɔɫ  
ɟəɔɖɌɗɨəɧɕ Ȱȹȶ ɘɌɜɖɑɜ ɘɚɒəɚ  ɚɍəɌɜɟɒɔɞɨ 

ɛɜɔ ɜɌɓɗɔɣəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ   

Å Ȯɚɓɘɚɒəɚɝɞɨ ɍɑɓɚɤɔɍɚɣəɚɕ 
ɔɐɑəɞɔɠɔɖɌɢɔɔ 
 

Å ȽɞɌɍɔɗɑə Ɏəɟɞɜɔ ɛɜɚɐɟɖɞɌ 
(əɑɠɞɔ/ɍɑəɓɔəɌ)  

 
Å ȹɑ ɘɑəɫɑɞ ɖɌɣɑɝɞɎɚ ɛɜɚɐɟɖɞɌ 
(əɑɠɞɔ/ɍɑəɓɔəɌ)  
 

Å Ƚɚɐɑɜɒɔɞ ȾȺȷɈȶȺ C,H,N,O 
(əɑ ɝɚɐɑɜɒɔɞ ɏɌɗɚɏɑəɌ, 

ɘɑɞɌɗɗɚɎ ɔ ɝɑɜɧ)  
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ʃʘʙʦʨʘʪʦʨʥʳʡ 

ʇʦʨʪʘʪʠʚʥʳʡ 

Å ȻɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɘəɚɒɑɝɞɎɑəəɧɑ ɖɚɐɧ  

 

Å ɋɎɗɫɑɞɝɫ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɎɌɑɘɧɘ 

 

Å Ȱȹȶ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɓɌ ɛɜɑɐɑɗɌɘɔ ɝɞɜɌəɧ Ɏ 

ɗɪɍɚɘ ɘɑɝɞɑ, ɏɐɑ ɐɚɝɞɟɛəɚ PCR ɚɍɚɜɟɐɚɎɌəɔɑ 

(ɝɞɌɢɔɚəɌɜəɚɑ ɔ/ɔɗɔ ɛɚɜɞɌɞɔɎəɚɑ)  

Taqman PCR 

ȽɜɑɐɝɞɎɌ ɌəɌɗɔɓɌ Ȱȹȶ  
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18 

ȴɐɑəɞɔɠɔɖɌɢɔɫ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ 

ȸɌɜɖɑɜ 1 

ɉɞɚɞ ɌəɌɗɔɞɔɣɑɝɖɔɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɔɓɘɑɜɔɞɨ ɌɖɞɔɎəɧɑ ɔəɏɜɑɐɔɑəɞɧ 

ɐɚɍɌɎɚɖ   

Å ȰɚɓɔɜɚɎɖɌ ȮɉȲɁ-ȸȽ/ȸȽ  

     (HPLC-MS / MS) 

 

Å ȶɚɗɔɣɑɝɞɎɑəəɧɕ ɜɑɓɟɗɨɞɌɞ 

 

Å ȹɌɐɑɒəɚɝɞɨ 

 

Å Ⱦɚɣəɚɝɞɨ ɔɓɘɑɜɑəɔɕ 
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ȸɌɜɖɑɜ 1 

Ⱦɚɣəɧɕ ɖɚɗɔɣɑɝɞɎɑəəɧɕ ɘɑɞɚɐ  

ȭɑɓ ɐɚɍɌɎɖɔ  

Ƚ ɐɚɍɌɎɖɚɕ 

3,5 ÕgL-1 

ȴɐɑəɞɔɠɔɖɌɢɔɫ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ 
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ȽɜɌɎəɑəɔɑ ɛɚ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɘ 

ɛɌɜɌɘɑɞɜɌɘ 

ȬəɌɗɔɓ ð əɑɎɚɓɘɚɒəɚ ɛɜɚɎɑɝɞɔ 
ɌəɌɗɔɓ Ɏ ɘɌɗɧɡ ɖɚəɢɑəɞɜɌɢɔɫɡ 

 

ȷɑɏɌɗɨəɌɫ ɓɌɥɔɞɌ ð əɑ ɝɟɥɑɝɞɎɟɑɞ 
ɐɜɟɏɚɕ ɓɌɥɔɞəɚɕ ɞɑɡəɚɗɚɏɔɔ, 
ɖɚɞɚɜɌɫ ɍɧ ɘɚɏɗɌ ɝɚɛɑɜəɔɣɌɞɨ ɝ 
Ȱȹȶ-ɘɌɜɖɑɜɌɘɔ Ɏ ɝɠɑɜɑ 
ɗɑɏɌɗɨəɚɕ ɓɌɥɔɞɧ. 

 

 

ȶɚɐɔɜɚɎɖɌ ð ɝɟɥɑɝɞɎɟɑɞ 
ɚɏɜɌəɔɣɑəəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɖɚɐɚɎɧɡ 
ɖɚɘɍɔəɌɢɔɕ (5-8). 

 

Ⱦɑɡəɚɗɚɏɔɔ ɓɌɥɔɞɧ əɑ ɝɚɎɘɑɝɞɔɘɧ 
ɝɚ ɝɛɔɜɞɌɘɔ. 

 ȶɚəɖɟɜɑəɞɧ                             TTE   

 ȬəɌɗɔɓ ð ɗɑɏɌɗɨəɧɕ ɖɚɗɔɣɑɝɞɎɑəəɧɕ 
ɌəɌɗɔɓ ɛɜɔ ɗɪɍɚɕ ɖɚəɢɑəɞɜɌɢɔɔ 

       

      ȷɑɏɌɗɨəɌɫ ɓɌɥɔɞɌ ð Ȱȹȶ-ɘɌɜɖɑɜɧ  
ɔɘɑɪɞ ɛɚɗəɟɪ ɝɟɐɑɍəɟɪ 
ɛɚɐɐɑɜɒɖɟ  ɔ ɫɎɗɫɪɞɝɫ 
ɝɎɔɐɑɞɑɗɨɝɞɎɚɘ ɔ ɐɚɖɌɓɌɞɑɗɨɝɞɎɚɘ 
ɛɜɔ ɝɟɐɑɍəɚɕ ɜɌɓɍɔɜɌɞɑɗɨɝɞɎɑ. 

 Ȱȹȶ-ɘɌɜɖɑɜɧ əɑ Ɏɔɐəɧ 
əɑɎɚɚɜɟɒɑəəɧɘ ɏɗɌɓɚɘ, əɑ ɘɚɏɟɞ 
ɍɧɞɨ ɓɌɘɑəɑəɧ,  ɖɚɛɔɜɚɎɌəɧ ɔɗɔ 
ɟɐɌɗɑəɧ. 

 

      ȶɚɐɔɜɚɎɖɌ ð əɑɚɏɜɌəɔɣɑəəɚɑ 
ɖɚɗɔɣɑɝɞɎɚ ɟəɔɖɌɗɨəɧɡ Ȱȹȶ-ɖɚɐɚɎ 

 

     Ⱦɑɡəɚɗɚɏɔɫ ɛɚɗəɚɝɞɨɪ ɝɚɎɘɑɝɞɔɘɌ 
ɝ  əɑ ɔɝɖɚɛɌɑɘɧɘɔ ɞɚɛɗɔɎɌɘɔ( 
ɩɞɌəɚɗ, ɍɔɚɩɞɌəɚɗ).. 
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ȻɜɑɐɗɌɏɌɑɘɧɑ ɛɚɐɡɚɐɧ 

* ȹɌɣɌɗɨəɌɫ ɖɚəɝɟɗɨɞɌɢɔɫ 

* ȬəɌɗɔɓ ɜɔɝɖɚɎ 

* ȯɜɌəɔɢɧ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɑɖɞɌ 

* ȻɜɚɏɜɌɘɘɌ ɛɗɌəɔɜɚɎɌəɔɫ ɔ Ɏəɑɐɜɑəɔɫ 

* ȾɑɡəɚɗɚɏɔɣɑɝɖɌɫ ɝɛɑɢɔɠɔɖɌɢɔɫ 

* Ⱦɑɡəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ 

* Ⱥɛɜɑɐɑɗɑəɔɑ ɟɣɌɝɞəɔɖɚɎ ɔ ɚɍɗɌɝɞɔ ɛɜɚɑɖɞɌ 

* ȴɝɝɗɑɐɚɎɌəɔɑ əɌ ɘɑɝɞɑ 

* ȺɍɜɌɓɑɢ ɞɚɛɗɔɎɌ (ɔɓ ɞɌəɖɑɜɌ, ɢɔɝɞɑɜəɧ) 

əɌ ɏɜɌəɔɢɑ ɏɚɝɟɐɌɜɝɞɎɌ 

* ȺɍɜɌɓɑɢ ɞɚɛɗɔɎɌ ɔɓ ɜɚɓəɔɣəɧɡ ɛɟəɖɞɚɎ 

* ȽɟɐɑɍəɌɫ ɛɚɐɐɑɜɒɖɌ ɔ ɗɌɍɚɜɌɞɚɜəɌɫ  

ɛɜɚɎɑɜɖɌ ɛɚɐɗɔəəɚɝɞɔ 

* ȿɛɜɌɎɗɑəɔɑ ɐɌəəɧɘɔ ɔ ɚɞɣɑɞ  

* ȴɞɚɏɚɎɧɕ ɜɑɓɟɗɨɞɌɞ ɔ ɖɚəɞɜɚɗɨəɧɕ ɚɞɣɑɞ 

* ȬəɌɗɔɓ ɞɑəɐɑəɢɔɕ  

ȸɌɜɖɑɜ ɞɚɛɗɔɎɌ 

Ȼɜɚɠ. ɛɚɐɏɚɞɚɎɖɌ 

ȰɚɍɌɎɗɑəɔɑ ɘɌɜɖɑɜɌ 

ȺɍɜɌɓɑɢ 

ȬəɌɗɔɓ 

Ȭɟɐɔɞ / ȭɌɓɌ ɐɌəəɧɡ 

ȳɌɖɚə 

Ȼɑɜɑɡɚɐ ɚɞ ɘɚɐɟɗɨəɧɡ  

ɖ ɛɚɗəɧɘ ɘɌɜɖɔɜɚɎɚɣəɧɘ ɝɡɑɘɌɘ  

˿͍͔ͦ͋ͫͭͤͤͦͫͭΈ ˻˻˻ Ϧ˨ˮ˿˽ˢ˴ϦΦ ˴͙͍͙͔ͦͨͪͦ͊ͤ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͎ͫͭͪͦͦ ͔͊ͨͪ͘΅͔ͤͦΦ  


