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ɼɽʈɾɸɺʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁ 

ʅɸɺʏɸʃʔʅʆ-ʅɸʋʂʆɺʀʁ ɯʅʉʊʀʊʋʊ 

ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁ ʊɸ ɯʅʌʆʈʄɸʊʀɿɸʎɯɰ 

 

ʌɸʂʋʃʔʊɽʊ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

 

 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

ʜʦ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ 

ʥʘ ʩʪʫʧʽʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʘʛʽʩʪʨ 

 

ʥʘ ʪʝʤʫ: çʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʢʣʘʩʪʝʨʫ ʥʘ 

ʙʘʟʽ VM wareè 

 

 

ɺʠʢʦʥʘʚ: ʩʪʫʜʝʥʪ 6 ʢʫʨʩʫ, ʛʨʫʧʠ ɯʄɼʄ-61 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

172 ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘ 

                    (ʰʠʬʨ ʽ ʥʘʟʚʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

                        ɭʟʽʢʦʚ ʉ.ɻ.__________                                                                           

                          (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʂʝʨʽʚʥʠʢ         ʉʪʦʨʯʘʢ ʂ.ʇ._______          

                              (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʈʝʮʝʥʟʝʥʪ  ____________________    

                               (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

 

 

ʂʠʾʚ ï 2019 

ɼɽʈɾɸɺʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁ 
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ʅɸɺʏɸʃʔʅʆ-ʅɸʋʂʆɺʀʁ ɯʅʉʊʀʊʋʊ 

ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁ ʊɸ ɯʅʌʆʈʄɸʊʀɿɸʎɯɰ 

 

ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ  

ʉʪʫʧʽʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ - çʄʘʛʽʩʪʨè                                                

ʉʧʝʮʽʘʣʴʥʽʩʪʴ - 172 çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè      

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ  

___________________ʂ.ʇ. ʉʪʦʨʯʘʢ 

 ñ____ò ___________20__ ʨʦʢʫ 

 

ɿ ɸ ɺ ɼ ɸ ʅ ʅ ʗ 

ʅɸ ʄɸɻɯʉʊɽʈʉʔʂʋ ʈʆɹʆʊʋ ʉʊʋɼɽʅʊʋ 

 

                        ɭʟʽʢʦʚʫ ʉʪʘʥʽʩʣʘʚʫ ɻʝʥʥʘʜʽʡʦʚʠʯʫ 

                                                  (ʧʨʽʟʚʠʱʝ, ʽʤóʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1.ʊʝʤʘ ʨʦʙʦʪʠ: çʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʢʣʘʩʪʝʨʫ ʥʘ ʙʘʟʽ                 

VMwareè 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ: ʉʪʦʨʯʘʢ ʂʘʤʽʣʘ ʇʘʚʣʽʚʥʘ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

                                        (ʧʨʽʟʚʠʱʝ, ʽʤóʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʽʜ ñ14.11ò 2019 ʨʦʢʫ 

ˉ518. 

2.ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʨʦʙʦʪʠ : 27.12.2019ʨ. 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ: 

1. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ, ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ. 

2. ʂʦʥʮʝʧʮʽʷ ʚʽʨʪʫʘʣʽʟʘʮʽ ʾʩʝʨʚʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʛʽʧʝʨʚʽʟʦʨʘ, ʧʝʨʝʚʘʛʠ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 
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3. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʧʠʪʘʥʴ  ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʝʚʠʭ 

ʩʝʨʚʽʩʽʚ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

4. ɿʤʽʩʪ ʨʦʟʨʘʭʫʥʢʦʚʦ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ (ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʨʦʟʨʦʙʠʪʠ) 

1. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

2. ɺʠʙʽʨ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʢʣʘʩʪʝʨʫ. 

4. ɺʠʩʥʦʚʢʠ 

5. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

6. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ 28.10.2019ʨ. 

 

ʂɸʃɽʅɼɸʈʅʀʁ ʇʃɸʅ 

ˉ

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʤʘʛʽʩʪʝʨʩʴʢʦʾ 

ʨʦʙʦʪʠ 

ʉʪʨʦʢ ʚʠʢʦʥʘʥʥʷ 

ʝʪʘʧʽʚ ʨʦʙʦʪʠ 
ʇʨʠʤʽʪʢʘ 

1

1 

ʇʽʜʙʽʨ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ 
02.09-25.09 ɺʠʢʦʥʘʥʦ 

1

2 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
26.09-05.10 ɺʠʢʦʥʘʥʦ 

3

3 

ɸʥʘʣʽʟ ʢʦʥʮʝʧʮʽʾ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ 
06.10-17.10 ɺʠʢʦʥʘʥʦ 

4

4 

ɺʠʙʽʨ ʤʝʨʝʞʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ 
17.10-25.10 ɺʠʢʦʥʘʥʦ 

5

5 
ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ 26.10-20.11 ɺʠʢʦʥʘʥʦ 

6

6 

 

 

ɺʩʪʫʧ, ʚʠʩʥʦʚʢʠ, ʨʝʬʝʨʘʪ 

21.11-30.11 ɺʠʢʦʥʘʥʦ 

 

7

 

ʈʦʟʨʦʙʢʘ ʦʙʦʚ'ʷʟʢʦʚʠʭ 

 

 

 

ɺʠʢʦʥʘʥʦ 
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7 ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 01.12-07.12 

8

8 
ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʨʦʙʦʪʠ 08.12-16.12 ɺʠʢʦʥʘʥʦ 

ʉʪʫʜʝʥʪ                  ________   ɭʟʽʢʦʚ ʉ.ɻ. 

(ʧʽʜʧʠʩ)        (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ   ________   ʉʪʦʨʯʘʢ ʂ.ʇ 

(ʧʽʜʧʠʩ)        (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) 
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ʈɽʌɽʈɸʊ 

ʊʝʢʩʪʦʚʘ ʯʘʩʪʠʥʘ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ 71 ʩ., 18 ʨʠʩ., 7 ʪʘʙʣ., 9 ʜʞʝʨʝʣ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - VMware ESXI. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - VMware ESXI ʷʢ ̔ʥʩʪʨʫʤʝʥʪ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʈʦʟʨʦʙʢʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘ ʙʘʟʽ VMware 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʤʝʪʦʜ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʧʝʨʚʽʟʦʨʘ. 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ , ʧʣʶʩʠ ʪʘ ʤʽʥʫʩʠ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʥʠʭ 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʚʠʢʣʶʯʥʦ ʥʘ ʬʽʟʽʯʥʠʭ ʩʝʨʚʝʨʘʭ. 

ɺʠʟʥʘʯʝʥʽ ʧʝʨʝʚʘʛʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ,  ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʶʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʽʩʥʫʶʯʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ɺʠʢʦʥʘʥʦ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪ ʚʽʜʤʦʚʦʩʪʽʢʦʛʦ ʢʣʘʩʪʝʨʫ ʥʘ ʙʘʟʽ VMware. 
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ɿʄɯʉʊ 

ɺʉʊʋʇééééééééééééééééééééééééééééé10 

1 ɸʅɸʃɯɿ ʉʇʆʉʆɹɯɺ ʇʆɹʋɼʆɺʀ ɺɯʈʊʋɸʃɯɿʆɺɸʅʆɰ ɯ ɺɯɼʄʆɺʆʉʊɯʁʂʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀéééééééééééééé 11 

1.1. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠééééééééééééééééé11 

1.1.1 ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠééééééééééééééé...15 

1.1.2. ʉʠʩʪʝʤʘ ʙʝʟʧʝʢʠééééééééééééééééééééééé...16 

1.1.3. ʄʝʨʝʞʝʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʎʆɼééééééééééééééééé.16 

1.2. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʩʝʨʚʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʛʽʧʝʨʚʽʟʦʨʘéééééééééééé.18 

1.2.1. ʈʦʟʛʣʷʜ ʢʦʥʮʝʧʮʽʾééééééééééééééééééééééé.19 

1.2.2. ʇʝʨʝʚʘʛʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾééééééééééééééééééééé..21 

1.3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾééééééééééé...22 

1.3.1. Vmware vSphereéééééééééééééééééééééééé23 

1.3.2. Hyper-Vééééééééééééééééééééééééééé..25 

1.3.3. ɯʥʰʽ ʟʘʩʦʙʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚééééééééééééééééé27 

1.4. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʥʠʭ ʧʨʠʤʽʱʝʥʴééééééééééééé.28 

1.4.1. ʈʦʟʤʽʱʝʥʥʷ ʚ ʙʫʜʽʚʣʽéééééééééééééééééééééé28 

1.4.2. ɸʧʘʨʘʪʥʝ ʧʨʠʤʽʱʝʥʥʷééééééééééééééééééééé..29 

1.4.3.  ʆʩʥʘʱʝʥʥʷ ʎʆɼéééééééééééééééééééééééé30 

1.5. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʽ ʩʝʨʚʝʨʥʦʤʫ ʩʝʛʤʝʥʪʫéééééé30 

2 ɺʀɹɯʈ ʅɸʇʈɸɺʃɽʅʗ ʈɯʐɽʅʅʗ ɿɸɼɸʏɯ ɯ ɸʇɸʈɸʊʅʆɰ 

ʉʂʃɸɼʆɺʆɰéééééééééééééééééééééééééééé32 

2.1. ɺʠʙʽʨ ʩʝʨʚʝʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭééééééé..32 

2.1.1 ɺʠʙʽʨ ʩʝʨʚʝʨʽʚ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾééééééééééééééé..33 

2.2. ɺʠʙʽʨ ʩʠʩʪʝʤ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭéééééééééééééééééé.36 

2.3. ɺʠʙʽʨ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷééééééééééééééééééé39 

2.3.1. ɺʠʙʽʨ ʤʝʨʝʞʝʚʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘééééééé..41 

2.3.2. ɺʠʙʽʨ ʢʦʤʫʪʘʪʦʨʽʚ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽéééééééé.43 
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ɺʉʊʋʇ 

ɺ ʜʘʥʠʡ ʯʘʩ, ʩʢʣʘʜʥʦ ʫʷʚʠʪʠ ʨʦʙʦʪʫ ʙʫʜʴ-ʷʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʫʜʴ-ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʜʣʷ 

ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʬʝʨʠ ʙʽʟʥʝʩʫ, ʧʦʪʨʝʙʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ ʽ ʟʨʦʩʪʘʶʪʴ. ʅʘʧʨʠʢʣʘʜ, 

ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʦʪʫʞʥʽ ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʽʟʥʝʩʫ, ʙʫʜʫʶʪʴʩʷ ʰʠʨʦʢʦʩʤʫʛʦʚʽ ʢʘʥʘʣʠ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʥʘ ʚʝʣʠʢʠʭ 

ʚʽʜʩʪʘʥʷʭ. 

ʊʘʢʦʞ, ʧʦʩʪʽʡʥʦ ʧʦʣʽʧʰʫʻʪʴʩʷ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʜʦʧʦʤʘʛʘʻ 

ʢʝʨʫʚʘʪʠ ʮʽʻʾ ʩʢʣʘʜʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʦʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʽʟʥʠʭ 

ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʜʝ ʤʘʛʘʟʠʥʠ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʤʽʩʪʘʭ, ʽ ʜʣʷ ʷʢʽʩʥʦʾ 

ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘʥʝ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʻʶ ʤʝʨʝʞʝʶ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʋʢʨʘʾʥʽ ʧʨʠʩʫʪʥʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʨʽʟʥʦʛʦ 

ʬʦʨʤʘʪʫ. ʈʘʥʦ ʯʠ ʧʽʟʥʦ ʪʦʨʛʦʚʝʣʴʥʘ ʤʝʨʝʞʘ ʧʦʯʠʥʘʻ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʟʙʽʣʴʰʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʩʚʦʾʭ ʤʘʛʘʟʠʥʽʚ, ʽ ʷʢʱʦ ʨʘʥʽʰʝ ʚʠʩʪʘʯʘʣʦ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ, ʱʦʙ ʫʧʨʘʚʣʷʪʠ 

ʤʝʨʝʞʝʶ ʟ ʜʝʢʽʣʴʢʦʭ ʤʘʛʘʟʠʥʽʚ, ʪʦ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʢʫʧʽʚʣʶ 

ʥʦʚʦʛʦ ʽ ʙʽʣʴʰ ʧʦʪʫʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʚʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʙʽʟʥʝʩʫ. ɿʘʚʞʜʠ ʽʩʥʫʻ ʨʠʟʠʢ, ʤʦʞʝ ʩʪʘʪʠʩʷ ʟʙʽʡ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ ʽ ʯʘʩ ʥʘ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝ ʟʘʡʤʘʪʠ ʢʽʣʴʢʘ ʛʦʜʠʥ ʽ ʥʘʚʽʪʴ ʜʥʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞʘʭ, 

ʧʦʰʫʢ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʛʦ ʨʽʰʝʥʥʷ ʽ ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʢʣʘʩʪʝʨʘ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

¶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞʘʭ, 

ʚʠʟʥʘʯʠʪʠ ʥʝʜʦʣʽʢʠ ʽʩʥʫʶʯʦʛʦ ʨʽʰʝʥʥʷ; 

¶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʧʦʙʫʜʦʚʠ ʚʽʜʤʦʚʦʩʪʽʡʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
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¶ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʥʘʧʨʷʤʢʫ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʽ ʘʧʘʨʘʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ; 

¶ ʨʦʟʨʦʙʠʪʠ ʧʨʦʝʢʪ ʚʽʜʤʦʚʦʩʪʽʡʢʽ ʨʽʰʝʥʥʷ ʥʘ ʙʘʟʽ ʦʙʨʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ.  

 

 

 1 ɸʅɸʃɯɿ ʉʇʆʉʆɹɯɺ ʇʆɹʋɼʆɺʀ ɺɯʈʊʋɸʃɯɿʆɺɸʅʆɰ ɯ 

ɺɯɼʄʆɺʆʉʊɯʁʂʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

ɹʫʜʴ-ʷʢʘ, ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʘ ʧʝʨʝʨʚʘ ʚ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʷʢ ʧʨʘʚʠʣʦ, 

ʦʙʝʨʪʘʻʪʴʩʷ ʜʣʷ ʥʝʾ ʚʪʨʘʪʦʶ ʢʣʽʻʥʪʽʚ, ʟʥʠʞʝʥʥʷʤ ʜʦʭʦʜʽʚ, ʟʘʚʜʘʻ ʰʢʦʜʠ ʽʤʽʜʞʫ ʪʘ 

ʨʝʧʫʪʘʮʽʾ. ɼʣʷ ʩʫʯʘʩʥʦʾ ʢʦʤʧʘʥʽʾ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤ ʚʠʩʦʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʨʦʩʪʦʾ ʚ ʨʦʙʦʪʽ ʮʝʥʪʨʫ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ), ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʙʦʷʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʙʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʣʘʥʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʜʥʘʢ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʦʙʩʪʘʚʠʥ ʧʦʪʨʽʙʥʦ ʱʦʩʴ ʙʽʣʴʰʝ. 

1.1. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ɻʨʫʧʘ ʢʦʤʧʘʥʽʡ çʈʘʩʢ ɯʥ-ɸʛʨʦè ʤʘʻ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʩʬʝʨʽ ʢʦʤʧʣʝʢʩʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʽʥʜʫʩʪʨʽʾ ʛʦʩʪʠʥʥʦʩʪʽ, ʨʦʟʚʘʞʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʽʥʰʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʦʤʧʘʥʽʷ ʧʦʩʪʽʡʥʦ ʧʦʢʨʘʱʫʻ ʽ ʤʦʜʝʨʥʽʟʫʻ ʩʚʦʾ ʧʦʩʣʫʛʠ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʂʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʽ ʢʦʞʝʥ ʢʣʽʻʥʪ ʭʦʯʝ, ʱʦʙ ʡʦʛʦ 

ʪʦʨʛʦʚʝʣʴʥʘ ʤʝʨʝʞʘ ʧʨʘʮʶʚʘʣʘ ʙʝʟ ʟʙʦʾʚ, ʽ ʚʩʽ ʜʘʥʽ ʙʫʣʠ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʽ ʚʽʜ 

ʥʝʧʝʨʝʜʙʘʯʝʥʦʛʦ ʟʥʠʢʥʝʥʥʷ, ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɸʣʝ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʟʤʽʮʥʠʪʠ ʩʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʎʆɼ - ʥʘʡʚʘʞʣʠʚʽʰʘ ʯʘʩʪʠʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʜʴ-ʷʢʦʾ ʩʫʯʘʩʥʦʾ ʢʦʤʧʘʥʽʾ. 

ɼʦ ʛʦʣʦʚʥʦʛʦ ʦʙ'ʻʢʪʫ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʧʦ 

ʙʘʛʘʪʴʦʤ ʧʘʨʘʤʝʪʨʘʤ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 
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ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʎʆɼ ʽ ʢʦʤʧʘʥʽʾ ʚ ʮʽʣʦʤʫ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ: 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ; 

¶ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ; 

¶ ʤʝʨʝʞʝʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʢʦʤʧʘʥʽʶ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ 

ʨʦʟʜʨʦʙʫ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʩʴ ʩʝʛʤʝʥʪ ʢʣʽʻʥʪʽʚ, ʷʢʽ ʚʦʥʘ ʦʙʩʣʫʛʦʚʫʻ. 

ɺ ʨʷʜʘʭ ʢʣʽʻʥʪʽʚ ʻ ʙʝʟʣʽʯ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʚʝʣʠʢʠʭ, ʪʘʢʠʭ ʷʢ çʉʪʘʥʢʦ ɻʨʫʧè 

ʘʙʦ çʉɸʈʉ-ɸɻʈʆè, ʽ ʤʘʣʝʥʴʢʠʭ - çʏʘʨʽʚʥʠʮè̫, çɹʽʭʘʡʚè. 

ʋ ʚʩʽʭ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞʘʭ, ʢʨʽʤ ʩʘʤʠʭ ʢʘʩ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʟʥʽ ʢʘʩʦʚʽ 

ʩʝʨʚʝʨʘ, ʩʝʨʚʝʨʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ, ʩʝʨʚʝʨ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʽʥʰʽ ʨʽʟʥʽ ʩʝʨʚʽʩʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʤʝʨʝʞʽ ʤʘʛʘʟʠʥʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʚʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʝʣʠʢʽ 

ʤʝʨʝʞʽ, ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʩʚʦ ̒ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʩʝʨʚʝʨʥ ̔ ʧʘʨʢʠ, 

ʩʘʤʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʽʻʾ ʤʝʨʝʞʽ. 

ʋ ʨʘʟʽ ʷʢʱʦ ʤʝʨʝʞʘ ʚʝʣʠʢʘ, ʽ ʤʘʻ ʙʝʟʣʽʯ ʤʘʛʘʟʠʥʽʚ ʚ ʨʽʟʥʠʭ ʤʽʩʪʘʭ, ʚ 

ʤʘʛʘʟʠʥʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʢʘʩʦʚʽ ʩʝʨʚʝʨʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʽʥ ʤʽʞ ʢʘʩʦʶ ʽ 

ʩʝʨʚʝʨʦʤ ʜʦʚʽʜʥʠʢʘʤʠ ʽ ʧʨʦʜʘʞʘʤʠ, ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʘʤʠ 

ʣʦʷʣʴʥʦʩʪʽ. ɸʣʝ ʷʢʱʦ ʞ ʤʘʛʘʟʠʥʽʚ ʜʦʩʠʪʴ ʙʘʛʘʪʦ, ʪʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʢʦʞʝʥ ʦʢʨʝʤʦ 

ʩʪʘʻ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʠʤ. ɼʣʷ ʮʴʦʛʦ ʱʝ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʡ ʢʘʩʦʚʠʡ 

ʩʝʨʚʝʨ (ʎʂʉ), ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʩʽʤʘ ʤʘʛʘʟʠʥʘʤʠ, ʽ ʟʙʝʨʽʛʘʻ ʫ ʩʝʙʝ 

ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ (ʤʘʣʶʥʦʢ 1.1). 
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ʄʘʣʶʥʦʢ 1.1 

ʗʢʱʦ ʤʝʨʝʞʫ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʙʭʦʜʷʪʴʩʷ ʙʝʟ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʩʦʚʦʛʦ ʩʝʨʚʝʨʘ, ʽ ʚʩʽ ʢʘʩʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʤʘʛʘʟʠʥʥʠʤ 

ʢʘʩʦʚʠʤ ʩʝʨʚʝʨʦʤ (ʄʂʉ) (ʤʘʣʶʥʦʢ 1.2). 

 

ʄʘʣʶʥʦʢ 1.2 

ɼʘʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʪʦʨʛʦʚʝʣʴʥʠʭ ʤʝʨʝʞ, ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʽʩʪʴ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʘʞʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʚʩʽʭ ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʘʞʽ, ʽ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ 
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ʨʦʟʙʽʞʥʦʩʪʝʡ ʚʩʽʭ ʢʘʩʦʚʠʭ ʦʧʝʨʘʮʽʡ. ʆʜʥʘʢ, ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʥʘʚʽʪʴ ʦʜʥʦʛʦ 

ʤʘʛʘʟʠʥʥʦʛʦ ʢʘʩʦʚʦʛʦ ʩʝʨʚʝʨʘ, ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʘʞʽ, ʽ 

ʥʘʚʽʪʴ ʧʨʠʟʫʧʠʥʠʪʠ ʨʦʙʦʪʫ ʤʘʛʘʟʠʥʫ. 

ʄʘʣʝʥʴʢʽ ʪʦʨʛʦʚʽ ʤʝʨʝʞʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʥʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʽ ʦʨʝʥʜʫʶʪʴ ʡʦʛʦ ʫ ʢʦʤʧʘʥʽʾ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʾʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ. 

ɼʣʷ ʩʘʤʦʾ ʦʙʩʣʫʛʦʚʫʶʯʦʾ ʢʦʤʧʘʥʽʾ, ʟ ʯʘʩʦʤ ʩʪʘʥʝ ʥʝʟʨʫʯʥʦ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʚʝʩʴ ʩʝʨʚʝʨʥʠʡ ʧʘʨʢ, ʚ ʨʘʟʽ ʷʢʱʦ ʢʣʽʻʥʪʽʚ ʦʨʝʥʜʫʶʪʴ ʫ ʥʠʭ ʩʝʨʚʝʨʘ, ʩʪʘʥʝ ʜʫʞʝ 

ʙʘʛʘʪʦ. ʈʘʥʦ ʯʠ ʧʽʟʥʦ ʜʦʚʝʜʝʪʴʩʷ ʟʘʜʫʤʘʪʠʩʷ ʧʨʦ ʨʦʟʰʠʨʝʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʟʘʣʫ ʘʙʦ 

ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʦʛʦ. 

ʏʝʨʝʟ ʩʧʝʮʠʬʽʢʫ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʝʨʚʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ʽ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʙʫʜʴ-ʷʢʦʛʦ ʩʝʨʚʝʨʘ. 

ʋ ʨʘʟʽ ʟʙʦʶ ʩʝʨʚʝʨʽʚ ʚ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞʘʭ, ʥʘ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʝ 

ʥʝʤʦʞʣʠʚʦ: 

¶ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʨʦʜʘʞʽ ʟ ʫʩʽʭ ʢʘʩ ʤʝʨʝʞʽ; 

¶ ʧʨʦʛʨʫʟʠʪʠ ʥʦʚʠʡ ʘʢʪʫʘʣʴʥʠʡ ʜʦʚʽʜʥʠʢ ʪʦʚʘʨʽʚ, ʢʘʨʪ, ʢʘʩʠʨʽʚ; 

¶ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʟʤʽʥʘ ʩʭʝʤ ʣʦʷʣʴʥʦʩʪʽ; 

¶ ʧʨʦʚʦʜʠʪʠ ʥʘʨʘʭʫʚʘʥʥʷ ʘʙʦ ʩʧʠʩʘʥʥʷ ʙʦʥʫʩʽʚ ʥʘ ʙʦʥʫʩʥʽ ʢʘʨʪʠ 

ʢʣʽʻʥʪʽʚ; 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʦʥʦʚʣʝʥʥʷ ʚʩʽʭ ʢʘʩ ʤʝʨʝʞʽ. 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʦʤʧʘʥʽʾ ʩʣʽʜ ʚʠʜʽʣʠʪʠ: 

¶ ʧʨʠʚ'ʷʟʢʘ ʜʦʜʘʪʢʽʚ ʜʦ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ; 

¶ ʟʨʦʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʧʘʨʢʫ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʢʦʤʧʘʥʽʾ. ʂʦʣʠ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ ʩʪʘʥʝ ʜʫʞʝ ʙʘʛʘʪʦ, ʟ'ʷʚʠʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʜʫʤʘʪʠʩʷ ʥʘʜ 

ʨʦʟʰʠʨʝʥʥʷʤ ʘʧʘʨʘʪʥʦʛʦ ʟʘʣʫ ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʦʛʦ. ʇʨʠ ʙʫʜʴ-ʷʢʦʤʫ 

ʚʘʨʽʘʥʪʽ ʮʝ ʜʫʞʝ ʚʠʪʨʘʪʥʠʡ ʟʘʭʽʜ; 



15 
 

¶ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʩʝʨʚʝʨʥʦʛʦ ʧʘʨʢʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʚʘʨʪʽʩʪʴ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

¶ ʧʨʠ ʚʠʭʦʜʽ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʽʟʥʽ ʪʝʩʪʦʚʽ ʤʘʡʜʘʥʯʠʢʠ. ʇʨʠ 

ʽʩʥʫʶʯʦʤʫ ʨʽʰʝʥʥʽ ʟ ʮʠʤ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʩʢʣʘʜʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʘʷʚʥʽʩʪʶ ʪʝʩʪʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʝʩʫʨʩʽʚ. 

ɼʘʥʠʡ ʩʧʠʩʦʢ ʧʨʦʙʣʝʤ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʛʘʟʠʥʫ, 

ʚʽʜʧʦʚʽʜʥʦ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʽʩʥʫʶʯʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʢʦʤʧʘʥʽʾ ʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘʢ, ʱʦʙ ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʧʨʦʙʣʝʤʠ, ʷʢ 

ʩʘʤʦʾ ʢʦʤʧʘʥʽʾ, ʪʘʢ ʽ ʾʾ ʢʣʽʻʥʪʽʚ. 

1.1.1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʩʣʫʛʠ ʎʆɼ ʥʘʜʘʚʘʣʠʩʷ ʙʝʟ ʟʙʦʾʚ ʚ ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʙʫʪʠ 

ʧʝʨʝʜʙʘʯʝʥʽ: 

¶ ʩʠʩʪʝʤʘ ʟʘʛʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʜʣʷ ʧʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ; 

¶ ʩʠʩʪʝʤʘ ʨʝʟʝʨʚʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʜʞʝʨʝʣʦ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ (ɼɹɾ) ʥʘ ʚʠʧʘʜʦʢ ʟʙʦʾʚ ʟ 

ʝʣʝʢʪʨʠʢʦʶ, ʘ ʪʘʢʦʞ ʨʝʟʝʨʚʥʠʡ ʜʠʟʝʣʴʥʠʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʪʨʠʚʘʣʦʛʦ 

ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; 

¶ ʩʭʝʤʘ ʦʩʚʽʪʣʝʥʥʷ, ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ; 

ʂʣʽʤʘʪʠʯʥʠʡ ʙʣʦʢ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘ 

ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʚ ʎʆɼ; 

¶ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʧʣʠʚʫ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʥʘ ʦʙ'ʻʢʪʽ; 

¶ ʚʝʥʪʠʣʷʮʽʡʥʘ ʧʽʜʩʠʩʪʝʤʘ ʚʠʜʘʣʝʥʥʷ ʧʠʣʦʚʠʜʘʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʧʠʣ ʜʫʞʝ ʩʠʣʴʥʦ ʟʘʚʘʞʘʻ ʨʦʙʦʪʽ ʚʙʫʜʦʚʘʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʩʝʨʚʝʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʎʆɼ ʩʪʘʻ ʛʣʠʙʦʢʦ ʽʟʦʣʴʦʚʘʥʠʤ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʠʤʽʱʝʥʥʷʤ, ʟʜʘʪʥʠʤ ʜʦ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʘʭ 
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1.1.2. ʉʠʩʪʝʤʘ ʙʝʟʧʝʢʠ 

ʎʽʥʥʽʩʪʴ ʜʘʥʠʭ, ʟʙʝʨʝʞʝʥʠʭ ʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʚ ʮʝʥʪʨʽ, ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʘ, ʱʦ 

ʙʝʟʧʝʢʫ ʮʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʡʚʠʱʦʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʉʠʩʪʝʤʠ 

ʙʝʟʧʝʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ: 

¶ ʩʪʨʫʢʪʫʨʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʫ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʘʛʦʨʷʥʥʷ ʽ ʟʘʜʠʤʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʫ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞʽ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʝʪʦʜʦʤ; 

¶ ʩʠʩʪʝʤʘ ʫʤʦʚʥʦʛʦ ʜʦʩʪʫʧʫ, ʚʭʽʜ ʚ ʘʚʪʦʟʘʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʦʛʦ ʟʘ 

ʩʧʠʩʢʦʤ ʦʩʽʙ ʷʢʽ ʤʘʶʪʴ ʤʘʶʪʴ ʜʦʩʪʫʧ, ʽ ʪʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʢʣʶʯʘ; 

¶ ʪʘʢʦʞ ʽʩʥʫʻ ʨʝʛʣʘʤʝʥʪ ʜʦʩʪʫʧʫ ʚ ʧʨʠʤʽʱʝʥʥʷ, ʷʢʠʡ ʚʠʟʥʘʯʘʪʴ 

ʧʦʨʷʜʦʢ ʜʦʩʪʫʧʫ ʚ ʧʨʠʤʽʱʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ. 

1.1.3. ʄʝʨʝʞʝʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʎʆɼ 

ʄʝʨʝʞʝʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʢʦʤʧʘʥʽʾ ʤʘʻ ʙʫʪʠ ʨʦʟʜʽʣʝʥʘ ʨʦʟʜʽʣʝʥʘ ʥʘ: 

¶ ʢʘʥʘʣʠ ʜʣʷ ʤʝʨʝʞ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʟʘʟʚʠʯʘʡ ʮʝ ʪʽʣʴʢʠ 

ʝʣʝʢʪʨʠʯʥʘ ʤʝʨʝʞʘ 220 / 380ɺ; 

¶ ʢʘʥʘʣʠ ʜʣʷ ʩʣʘʙʢʦʩʪʨʫʤʦʚʠʭ ʣʽʥʽʡ ʟ ʧʦʜʽʣʦʤ ʥʘ ʢʘʥʘʣʠ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʟʚ'ʷʟʢʫ; 

¶ ʢʘʥʘʣʠ ʜʣʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ. 

ʗʢ ʚʠʜʥʦ ʟ ʫʩʴʦʛʦ ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʚʠʱʝ, ʢʦʤʧʘʥʽʷ ʟʘʙʝʟʧʝʯʠʣʘ ʩʚʽʡ ʎʆɼ 

ʚʩʽʤ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ. ʋ ʩʘʤʽʡ ʩʝʨʚʝʨʥʦʾ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʽʡʢʠ ʟ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ ʟ ʨʦʩʪʦʤ ʩʘʤʦʾ 

ʢʦʤʧʘʥʽʾ. ʊʘʢʦʞ ʤʦʞʣʠʚʦ ʱʦ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʢʦʤʧʘʥʽʾ ʬʽʟʠʯʥʦ ʥʝ ʚʠʩʪʘʯʠʪʴ ʤʽʩʮʷ 

ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ ʩʪʽʡʦʢ ʟ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʨʷʜʫ ʧʨʦʙʣʝʤ. ɼʣʷ 

ʪʦʛʦ ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʩʝʨʚʝʨʽʚ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʥʘʷʚʥʠʡ 

ʘʚʪʦʟʘʣ. ɹʫʜʽʚʥʠʮʪʚʦ ʥʦʚʦʛʦ ʎʆɼʘ, ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʤʽʱʝʥʴ ʧʽʜ 

ʥʦʚʠʡ ʘʚʪʦʟʘʣ ʜʦʩʠʪʴ ʜʦʨʦʛʽ ʟʘʭʦʜʠ. 
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ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʢʦʤʧʘʥʽʾ ʬʫʥʢʮʽʦʥʫʻ ʙʣʠʟʴʢʦ 25 ʨʽʟʥʠʭ ʩʝʨʚʝʨʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʤʽʩʮʷ ʚ ʩʪʽʡʢʘʭ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʨʘʟ ʚ ʩʝʨʚʝʨʥʦʤʫ ʧʘʨʢʫ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʩʝʨʚʝʨʘ: 

¶ DNS ʩʝʨʚʝʨ; 

¶ ʚʽʜʝʦ ʩʝʨʚʝʨ; 

¶ ʢʘʩʦʚʽ ʩʝʨʚʝʨʘ; 

¶ ʩʝʨʚʝʨʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ; 

¶ ʜʠʩʢʦʥʪ ʩʝʨʚʝʨʘ; 

¶ VPN ʩʝʨʚʝʨʘ; 

¶ ʩʝʨʚʝʨ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɺʩʝ ʮʝ ʟʘʡʤʘʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʤʽʩʮʷ. 

ɺʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʷʜ ʤʽʥʫʩʽʚ: 

¶ ʜʘʥʘ ʤʦʜʝʣʴ ʧʨʠʚ'ʷʟʫʻ ʜʦʜʘʪʢʠ ʜʦ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʩʘʤʽ ʩʝʨʚʝʨʘ ʟʘʚʘʥʪʘʞʝʥʽ ʤʝʥʰ ʥʽʞ ʥʘ 10%; 

¶ ʚʩʽ ʩʝʨʚʝʨʠ ʚʠʤʘʛʘʶʪʴ ʞʠʚʣʝʥʥʷ; 

¶ ʩʝʨʚʝʨʠ ʚʠʜʽʣʷʶʪʴ ʪʝʧʣʦ; 

¶ ʢʦʞʝʥ ʩʝʨʚʝʨ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʤʽʩʮʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ; 

¶ ʇɿ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ, ʦʪʞʝ, ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʯʘʩʪʦ ʚʠʤʘʛʘʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ; 

¶ ʩʧʨʦʙʘ ʧʽʜʚʠʱʠʪʠ ʂʂɼ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʢʠ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘ ʦʜʠʥ ʩʝʨʚʝʨ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʚʝʜʝ ʜʦ ʢʦʥʬʣʽʢʪʫ ʤʽʞ ʜʦʜʘʪʢʘʤʠ; 

¶ ʅʘʣʘʰʪʫʚʘʥʥʷ ʽ ʧʝʨʝʢʦʥʬʽʛʫʨʘʮʽʷ ʦʜʥʽʻʾ ʧʨʦʛʨʘʤʠ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ; 

¶ ʧʽʜʪʨʠʤʢʘ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɺʩʝ ʮʝ ʨʘʟʦʤ ʚʝʜʝ ʜʦ ʚʠʩʦʢʠʭ ʚʠʪʨʘʪ ʥʘ ʚʩʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 
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ʊʘʢʦʞ ʚ ʢʦʤʧʘʥʽʷʭ ʯʘʩʪʦ ʚʽʜʩʫʪʥ ̔ʨʝʟʝʨʚʥʽ ʩʭʦʚʠʱʘ ʘʙʦ ʨʝʟʝʨʚʥʠʡ ʎʆɼ. ɯ ʚ 

ʨʘʟʽ, ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʙʫʜʴ-ʷʢʦʛʦ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ ʮʝ ʤʦʞʝ ʟʫʧʠʥʠʪʠ ʨʦʙʦʪʫ 

ʢʦʤʧʘʥʽʾ ʥʘ ʜʦʩʠʪʴ ʜʦʚʛʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. 

1.2. ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʩʝʨʚʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʛʧ̔ʝʨʚʟ̔ʦʨʘ 

ʇʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʪʘʢʝ ʪʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʽ ʚ ʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʾʾ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʦʟʚʦʣʷʻ ʨʦʟʛʦʨʪʘʪʠ ʥʘ ʦʜʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʩʝʨʚʝʨʽ 

ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʽʚ, ʪʦʙʪʦ ʝʤʫʣʶʚʘʪʠ ʘʧʘʨʘʪʥʫ ʯʘʩʪʠʥʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʫʩʪʘʥʦʚʢʠ ʩʪʦʨʦʥʥʴʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʽʚ. ɿʘʚʜʷʢʠ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʝʤʫʣʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʝʨʝʞʝʚʠʭ 

ʘʜʘʧʪʝʨʽʚ ʽ ʧʨʦʮʝʩʦʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ. ɺʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ 

ʷʢ ʟ ʽʥʰʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʧʦ ʤʝʨʝʞʽ, ʪʘʢ ʽ ʽʥʰʠʤʠ ʨʝʘʣʴʥʠʤʠ, 

ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʧʦʜʽʣʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ 

ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʻ ʭʦʩʪʦʤ ʜʣʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʤʘʰʠʥʘʤʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ʻ ʬʽʟʠʯʥʘ ʤʘʰʠʥʘ ʘʨʭʽʪʝʢʪʫʨʠ x86 (ʮʝ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʫʜʴ-ʷʢʘ ʘʨʭʽʪʝʢʪʫʨʘ), ʻ ʨʝʘʣʴʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘ ʷʢʝ 

ʚʩʪʘʥʦʚʣʝʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ʆʉ), ʘ ʥʘ ʙʘʟʽ ʆʉ ʚʩʪʘʥʦʚʣʝʥʽ ʨʽʟʥʽ ɻʽʧʝʨʚʽʟʦʨʠ, 

ʪʦʙʪʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʇʨʠʥʮʠʧ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʦ 

ʥʘ ʤʘʣʶʥʢʫ 1.3. 
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ʈʠʩ. 1.3 ʇʨʠʥʮʠʧ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

 

ʇʦʚʝʨʭ ʛʽʧʝʨʚʽʟʦʨʘ ʩʪʘʚʣʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ. ʂʦʞʥʘ ʟ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʤʘʻ ʚʣʘʩʥʝ ʟ ʽʤʽʪʦʚʘʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʟ ʽʤʽʪʦʚʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʆʉ, ʷʢʘ ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʆʉ ʬʽʟʠʯʥʦʾ ʤʘʰʠʥʠ, ʽ ʜʦʜʘʪʢʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʨʘʜʠ ʷʢʠʭ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʜʥʫ ʬʽʟʠʯʥʫ ʤʘʰʠʥʫ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-

ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʠʭ ʣʽʮʝʥʟʽʡ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʧʦʪʫʞʥʦʩʪʝʡ ʬʽʟʠʯʥʦʾ ʤʘʰʠʥʠ. 

1.2.1. ʆʛʣʷʜ ʢʦʥʮʝʧʮʽʾ 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ, ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʛʧ̔ʝʨʚʟ̔ʦʨ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʰʘʨʦʢ 

ʤʽʞ ʧʨʦʛʨʘʤʥʠʤ ʽ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ɻʧ̔ʝʨʚʠʟʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʽʣʴʢʘ 

ʢʽʣʝʮʴ ʟʘʭʠʩʪʫ, ʽ ʧʨʘʮʶʻ ʚʽʥ ʥʘ ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ (ʨʠʩʫʥʦʢ 1.4). ɻʧ̔ʝʨʚʠʟʦʨ ʤʘʻ 
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ʤʘʢʩʠʤʫʤ ʧʨʠʚʽʣʝʾʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʨʘʮʶʶʪʴ ʥʘ ʤʝʥʰ ʧʨʠʚʽʣʝʡʦʚʘʥʠʭ ʢʽʣʴʮʷʭ. 

 

 

ʈʠʩ. 1.4 ʂʽʣʴʮʷ ʟʘʭʠʩʪʫ. 

ɻ̔ʧʝʨʚʟ̔ʦʨ ʚʠʢʦʥʫʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ, 

ʧʝʨʝʭʦʧʣʶʚʘʪʠ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʨʠʚʽʣʝʡʦʚʘʥʽ ʢʦʤʘʥʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʩʣʘʥʽ 

ʪʽʣʴʢʠ ʷʜʨʦʤ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ, ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʧʦʨ̫ʜʢʫʚʘʥʥʷ, 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʽ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʟʥʠʭ ʟʘʧʠʪʽʚ ʚʽʜ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʜʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɻ̔ʧʝʨʚʟ̔ʦʨ ʨʦʟʰʠʨʶʻ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʙʝʟʣʽʯʯʶ ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʚʜʘʥʴ ʽ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʮʝʩʦʨʥʦʛʦ ʯʘʩʫ. 

ʉʣʽʜ ʚʠʜʽʣʠʪʠ ʜʚʘ ʧʽʜʪʠʧʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʛʽʧʝʨʚʽʟʦʨʘ: 

¶ ʧʘʨʘʚʽʨʪʫʘʣʽʟʘʮʽʷ; 

¶ ʘʧʘʨʘʪʥʘ ʚʽʨʪʫʘʣʽʟʘʮʽʷ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʭʦʜʫ ʧʘʨʘʚʽʨʪʫʘʣʽʟʘʮʽʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʝʣʠʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥ ʚ ʷʜʨʽ 
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ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʾ ʧʨʘʮʶʚʘʪʠ ʟ ʛʽʧʝʨʚʽʟʦʨʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɸʣʝ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʷʜʨʦ ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʪʘʪʠ ʧʝʨʝʰʢʦʜʦʶ, ʽ 

ʫʥʝʤʦʞʣʠʚʠʪʠ ʟʘʧʫʩʢ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʛʽʧʝʨʚʽʟʦʨʽ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʭʦʜʫ ʘʧʘʨʘʪʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʟʦʨʦ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚʠʨʦʙʣʷʪʠ ʝʤʫʣʷʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʧʫʩʢʘʪʠ ʛʦʩʪʴʦʚʫ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʤʦʜʠʬʽʢʘʮʽʾ. 

 

1.2.2. ʧʝʨʝʚʘʛʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʧʝʨʝʚʘʛʠ, ʷʢʽ ʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʅʠʞʯʝ ʚʠʜʽʣʝʥʽ ʥʘʡʦʩʥʦʚʥʽʰʽ, 

ʚʠʤʽʨʥʽ ʨʝʯʽ, ʷʢʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘʯʽʧʘʶʪʴʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ: 

¶ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ ʚ 10-15 ʨʘʟʽʚ. ʅʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʷʢʝ ʻ ʩʝʨʚʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʢʦʤʧʘʥʽʾ, ʤʦʞʥʘ 

ʩʤʽʣʠʚʦ ʩʢʘʟʘʪʠ, ʱʦ ʨʽʚʝʥʴ ʢʦʥʩʦʣʽʜʘʮʽʾ ʙʫʜʝ ʚ 10-15 ʨʘʟʽʚ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʽ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʩʝʨʚʝʨʽʚ. 

ʉʝʨʚʝʨʠ ʢʦʞʥʽ 3-5 ʨʦʢʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʢʫʧʦʚʫʚʘʪʠ ʥʦʚʽ, ʪʘʢ ʷʢ ʚʦʥʠ ʚʞʝ 

ʙʫʜʫʪʴ ʟʥʷʪʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ, ʾʭ ʙʫʜʝ ʩʢʣʘʜʥʦ ʦʙʩʣʫʛʦʚʫʚʘʪʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʽʚ, ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʴ ʚʠʪʨʘʪʠ ʜʣʷ ʢʦʤʧʘʥʽʾ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘ 50% -75%. ʊʫʪ ʤʘʶʪʴʩʷ ʥʘ 

ʫʚʘʟʽ ʷʢ ʨʘʟʦʚʽ ʟʘʚʜʘʥʥʷ (ʚʚʝʜʝʥʥʷ ʩʝʨʚʝʨʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʨʦʟʛʦʨʪʘʥʥʷ 

ʩʝʨʚʝʨʽʚ, ʫʩʪʘʥʦʚʢʘ ʆʉ, ʧʣʘʥʦʚʽ ʫʩʪʘʥʦʚʢʘ ʽ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ), ʪʘʢ ʽ ʱʦʜʝʥʥʽ ʟʘʚʜʘʥʥʷ (ʟʘʧʣʘʥʦʚʘʥʽ ʽ ʥʝʟʘʧʣʘʥʦʚʘʥʽ); 

¶ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʚ 10-15 ʨʘʟʽʚ. ʎʷ ʮʠʬʨʘ 

ʧʦʚ'ʷʟʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ. 

ʉʝʨʚʝʨʽʚ ʤʝʥʰʝ, ʧʦʪʨʽʙʥʦ ʤʝʥʰʝ ʤʽʩʮʷ ʚ ʎʆɼ, ʪʘʢʦʞ ʟʥʘʯʥʦ ʤʝʥʰʝ ʡʜʝ 

ʟʘʩʦʙʽʚ ʥʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʜʘʥʠʭ ʩʝʨʚʝʨʽʚ. 

ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ ʪʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ: 
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¶ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʻ ʚʽʣʴʥʽ ʨʝʩʫʨʩʠ, ʥʘ ʷʢʠʭ ʤʦʞʥʘ 

ʰʚʠʜʢʦ ʨʦʟʛʦʨʥʫʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ, ʪʦʤʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʢʫʧʦʚʫʚʘʪʠ ʥʦʚʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʦʯʥʽ ʥʝ ʜʦ 

ʫʪʠʣʽʟʦʚʘʥʽ ʩʝʨʚʝʨʠ, ʥʘ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʛʧ̔ʝʨʚʟ̔ʦʨ ʽ ʨʦʟʛʦʨʪʘʪʠ ʪʘʤ ʷʢʽʩʴ 

ʚʽʨʪʫʘʣʴʥʽ ʨʝʩʫʨʩʠ. ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ. ʐʘʙʣʦʥ - 

ʮʝ ʷʢʘʩʴ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ; 

¶ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ. ɺʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʙʽʨ ʬʘʡʣʽʚ. ʇʨʠʨʦʜʥʦ ʥʘʙʽʨ ʬʘʡʣʽʚ ʜʦʩʠʪʴ 

ʧʨʦʩʪʦ ʩʢʦʧʽʶʚʘʪʠ ʘʙʦ ʧʝʨʝʥʝʩʪʠ; 

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʧʽʩʣʷ ʟʙʦʶ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ; 

¶ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʩʝʨʚʝʨʽʚ ʟʘ ʧʨʽʦʨʠʪʝʪʘʤʠ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʤʽʛʨʘʮʽʶ. ʇʨʠʧʫʩʪʠʤʦ, ʻ ʩʝʨʚʝʨ, ʥʘ ʷʢʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʘ ʆʉ ʽ ʜʦʜʘʪʦʢ, ʽ ʧʨʠʡʰʦʚ ʯʘʩ ʤʽʥʷʪʠ ʩʝʨʚʝʨ, ʪʦ ʾʾ ʤʦʞʥʘ ʟ 

ʣʝʛʢʽʩʪʶ ʧʝʨʝʤʽʩʪʠʪʠ, ʙʝʟ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʩʪʘʨʦʛʦ ʩʝʨʚʝʨʘ. ʋ ʨʘʟʽ ʷʢʱʦ ʞ 

ʩʝʨʚʝʨ ʥʝ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʡ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʘʢʫʧʠʪʠ ʥʦʚʝ çʟʘʣʽʟʦè, 

ʧʝʨʝʜʙʘʯʠʪʠ, ʱʦ ʚʦʥʦ ʙʫʜʝ ʩʫʤʽʩʥʝ ʟ ʆʉ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʥʝʩʪʠ ʽ ʪ.ʜ. 

ʗʢʱʦ ʞ ʩʝʨʚʝʨ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʡ, ʪʦ ʚʩʝ ʩʪʘʻ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ. 

1.3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ 

ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʜʫʢʪʠ VMware vSphere, Vmware vSphere Hypervisor ʽ Microsoft 

Hyper-V. ʂʦʤʧʘʥʽʷ Vmware, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʣʽʜʝʨʦʤ ʥʘ ʨʠʥʢʫ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʽ 

ʧʨʦʜʦʚʞʫʻ ʚʧʝʚʥʝʥʦ ʟʘʡʤʘʪʠ ʮʝ ʤʽʩʮʝ. ʈʽʰʝʥʥʷ ʽ ʧʨʦʜʫʢʪʠ ʢʦʤʧʘʥʽʾ Vmware ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʧʨʷʤʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʣʽʻʥʪʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʝʣʠʢʦʛʦ ʙʽʟʥʝʩʫ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʰʝʥʴ ʢʦʤʧʘʥʽʾ Microsoft, ʷʢʽ ʙʽʣʴʰʝ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʤʘʣʦʤʫ 

ʙʽʟʥʝʩʫ. 
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ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʟʘʩʦʙʠ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ: Citrix XenServer, Parallels Virtuozzo Containers ʽ Parallels Server 4 Bare 

Metal. 

1.3.1. Vmware vSphere 

ʂʦʤʧʘʥʽʷ Vmware ʟʘʡʤʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʥʘ ʨʠʥʢʫ ʚʽʨʪʫʘʣʽʟʘʮʽʾ (ʙʣʠʟʴʢʦ 

50%) ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʜʝʨʦʤ ʚ ʮʽʡ ʩʬʝʨʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʫʩʧʽʭʠ ʨʦʟʨʦʙʥʠʢʽʚ 

Microsoft ʚ ʮʽʡ ʞʝ ʩʬʝʨʽ. ʋ ʢʦʤʧʘʥʽʾ Vmware ʻ ʜʚʘ ʧʨʦʜʫʢʪʠ ʥʘ ʙʘʟʽ ʩʝʨʚʝʨʥʠʭ 

ʛʽʧʝʨʚʽʟʦʨʽʚ: Vmware vSphere ʽ ʙʝʟʢʦʰʪʦʚʥʘ ʚʝʨʩʽʷ Vmware vSphere Hypervisor. 

Vmware vSphere - ʮʝ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʚʽʨʪʫʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʉʘʤʘ vSphere ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʛʽʧʝʨʚʽʟʦʨ Vmware vSphere Hypervisor. ʎʠʤ ʛʽʧʝʨʚʽʟʦʨʦʤ ʫʧʨʘʚʣʷʻ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʟʘʩʽʙ ʫʧʨʘʚʣʽʥʥʷ Vmware vCenter Server. ɿʘ ʜʦʧʦʤʦʛʦʶ vCenter 

Server ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ ʚʽʜ ʛʠʧʝʨʚʠʟʦʨʘ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ 

ʱʦ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʙʫʜʫʪʴ ʤʽʛʨʫʚʘʪʠ ʟ ʦʜʥʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ ʽʥʰʠʡ, ʙʫʜʝ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʙʫʜʫʚʘʪʠʤʫʪʴʩʷ ʟʚʽʪʠ ʽ ʨʷʜ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʷʢʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ vCenter Server. ʊʘʢʦʞ ʫ Vmware ʻ ʛʨʘʬʽʯʥʠʡ 

ʢʣʽʻʥʪ (vSphere Client), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʨʫʯʥʦ ʢʝʨʫʚʘʪʠ ʚʩʽʻʶ ʚʽʨʪʫʘʣʴʥʦ ʁ

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʠʩʦʢʫ ʛʥʫʯʢʽʩʪʴ ʚʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʊʝʭʥʦʣʦʛʽʷ Vmotion ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʽʛʨʘʮʽʶ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʤʽʞ 

ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʙʝʟ ʟʫʧʠʥʢʠ ʾʭ ʨʦʙʦʪʠ. ʇʝʨʝʥʝʩʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ, 

ʢʦʧʽʶʚʘʥʥʷʤ ʧʘʤ'ʷʪʽ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟ ʦʜʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʽʥʰʠʡ, ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʜʘʯʝʶ ʫʧʨʘʚʣʽʥʥʷ. ɺʩʽ ʜʘʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʨʠ ʮʴʦʤʫ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʠʩʪʝʤʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ʏʘʩ ʟʘʤʦʨʦʟʢʠ ʚʽʨʪʫʘʣʴʥʦʾ 

ʤʘʰʠʥʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʤʝʥʰʝ ʩʝʢʫʥʜʠ. ɿʘ ʮʝʡ ʯʘʩ ʥʝ ʚʩʪʠʛʘʶʪʴ 

ʧʦʨʚʘʪʠʩʷ ʥʽʷʢʽ ʩʝʩʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʉʋɹɼ, ʬʘʡʣʦʚʠʭ ʩʝʨʚʽʩʽʚ ʘʙʦ 

ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʩʝʨʚʽʩʘʤ ʎʆɼ. ʂʦʨʠʩʪʫʚʘʯ ʚʟʘʛʘʣʽ ʥʝ ʧʦʤʽʯʘʻ, ʱʦ ʟ ʚʽʨʪʫʘʣʴʥʦʶ 

ʤʘʰʠʥʦʶ, ʱʦʩʴ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʊʝʭʥʦʣʦʛʽʷ DRS (Distributed Resource Scheduler) - ʜʠʥʘʤʽʯʥʝ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʚ ʢʣʘʩʪʝʨʽ. ʊʝʭʥʦʣʦʛʽʷ DRS 
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ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Vmotion, ʚʦʥʘ ʚʽʜʩʪʝʞʫʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʥʠʭ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʚʠʨʽʚʥʶʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʥʦʩʷʯʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ 

ʧʝʨʝʚʘʥʪʘʞʝʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʤʝʥʰ ʥʘʚʘʥʪʘʞʝʥʠʡ ʩʝʨʚʝʨ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ 

ʽʩʪʦʪʥʦ ʝʢʦʥʦʤʠʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ʋ ʨʘʟʽ ʥʠʟʴʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘʧʨʠʢʣʘʜ, ʚʥʦʯʽ, ʩʝʨʚʝʨ ʘʚʪʦʤʘʪʠʯʥʦ ʤʦʞʝ ʟʽʙʨʘʪʠ ʚʩʽ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʥʘ ʢʽʣʴʢʘ ʩʝʨʚʝʨʽʚ, ʘ ʽʥʰʽ ʩʝʨʚʝʨʠ ʚʠʤʢʥʫʪʠ. ʂʦʣʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʨʦʩʪʝ, ʚʠʤʢʥʝʥ̔ ʩʝʨʚʝʨʠ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʟʥʦʚʫ ʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʢʣʶʯʘʪʴʩʷ ʚ ʨʦʙʦʪʫ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʛʧ̔ʝʨʚʟ̔ʦʨʘ Vmware ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʠ ʛʧ̔ʝʨʚʟ̔ʦʨʘ 

HyperV. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʜʚʘ ʪʠʧʠ ʘʨʭʽʪʝʢʪʫʨʠ ʛʽʧʝʨʚʽʟʦʨʘ: 

ʤʦʥʦʣʽʪʥʠʡ ʽ ʤʽʢʨʦʷʜʝʨʥʠʡ. 

ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʜʫʢʪʽ Vmware ʚ ʷʢʦʩʪʽ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʛʠʧʝʨʚʠʟʦʨʘ ʬʽʛʫʨʫʶʪʴ ʜʨʘʡʚʝʨʠ ʧʨʠʩʪʨʦʾʚ (ʤʦʥʦʣʽʪʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ). ɺʩʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʚ ʪʘʢʽʡ ʤʦʜʝʣʽ ʧʨʘʮʶʶʪʴ ʧʦʚʝʨʭ ʛʠʧʝʨʚʠʟʦʨʘ, 

ʽ ʢʦʣʠ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʦʥʘ ʧʦʚʠʥʥʘ 

ʧʨʦʡʪʠ ʯʝʨʝʟ ʛʠʧʝʨʚʠʟʦʨ ʽ ʜʨʘʡʚʝʨʘ ʬʽʟʠʯʥʦʾ ʤʘʰʠʥʠ. ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ, ʘʣʝ ʽ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʠʩʣʦ ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʧʣʘʪʬʦʨʤ. ʄʦʥʦʣʽʪʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʤʘʣʶʥʢʫ 1.5 

 

ʈʠʩ. 1.5 ʄʦʥʦʣʽʪʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. 
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Vmware vSphere ʙʽʣʽʰʝ ʜʦʨʦʛʠʡ ʧʨʦʜʫʢʪ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ Hyper-V, ʪʘʢ ʷʢ 

ʣʽʮʝʥʟʽʶ ʜʣʷ vSphere ʧʦʪʨʽʙʥʦ ʢʫʧʫʚʘʪʠ ʦʢʨʝʤʦ ʚʽʜ ʆʉ Windows Server. ɸʣʝ ʚʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ Windows Server ʟʘʧʫʩʢʘʪʠ ʚ Vmware, ʪʦ ʣʽʮʝʥʟʽʷ ʙʫʜʝ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʚʩʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʠʭ Windows Server. 

1.3.2. Hyper-V 

Hyper-V, ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʨ̔ʪʫʘʣʟ̔ʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ 

ʢʦʤʧʘʥʽʾ Microsoft, ʷʢʘ ʻ ʛʦʣʦʚʥʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ʢʦʤʧʘʥʽʾ Vmware. Hyper-V ʟʘʡʤʘʻ 

ʜʨʫʛʝ ʤʽʩʮʝ ʚ ʩʬʝʨʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʽ ʦʭʦʧʣʶʻ ʙʣʠʟʴʢʦ 25% ʮʴʦʛʦ ʨʠʥʢʫ. ɿʘʨʘʟ 

Hyper-V ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʚ ʷʢʦʩʪʽ ʨʦʣʽ ʚ Server 2012 R2 ʽ Server 

2012 ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʙʝʟʢʦʰʪʦʚʥʦ ʧʨʦʜʫʢʪʫ Hyper-V Server 2012 R2. 

ʉʧʦʯʘʪʢʫ Hyper-V ʧʦʩʪʘʚʣʷʚʩʷ ʚ ʩʢʣʘʜʽ ʩʠʩʪʝʤʠ Server 2008. ʇʝʨʰʘ ʚʝʨʩʽʷ 

ʥʝ ʧʽʜʪʨʠʤʫʚʘʣʘ ʜʠʥʘʤʽʯʥʫ ʤʽʛʨʘʮʽʶ, ʘʣʝ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʦʥʘ ʜʦʟʚʦʣʷʣʘ 

ʚʠʢʦʥʫʚʘʪʠ ʰʚʠʜʢʫ ʤʽʛʨʘʮʽʶ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʫʩʢʘʻ ʥʝʚʝʣʠʢʽ ʧʨʦʩʪʦʾ ʚ ʨʦʙʦʪʽ, ʚ 

ʪʦʡ ʯʘʩ, ʢʦʣʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʡʣʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʤʽʞ ʬʽʟʠʯʥʠʤʠ 

ʤʘʰʠʥʘʤʠ. Microsoft ʤʦʜʝʨʥʽʟʫʚʘʣʘ Hyper-V ʚ ʚʝʨʩʽʾ Server 2012. ʋ ʮʴʦʤʫ 

ʚʠʧʫʩʢʫ Hyper-V ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʜʠʥʘʤʽʯʥʫ ʤʽʛʨʘʮʽʶ, ʱʦ ʜʘʻ ʚʽʨʪʫʘʣʴʥʠʤ 

ʤʘʰʠʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ 

ʧʨʦʩʪʦʾʚ ʚ ʨʦʙʦʪʽ ʚʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʦ ʩʫʪʽ, ʜʠʥʘʤʽʯʥʘ ʤʽʛʨʘʮʽʷ ʻ ʚʽʜʧʦʚʽʜʜʶ 

Microsoft ʢʦʤʧʘʥʽʾ Vmware, ʪʘʢ ʷʢ ʫ ʥʠʭ ʻ ʪʝʭʥʦʣʦʛʽʷ Vmotion. 

ɸʨʭʽʪʝʢʪʫʨʘ Hyper-V, ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʨʝʘʣʽʟʦʚʘʥʦʾ ʚ ʨʽʰʝʥʥʽ Vmware. ʋ Hyper-V ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʢʨʦʷʜʝʨʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ. ʋ ʤʢ̔ʨʦʷʜʝʨʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, ʫ ʛʽʧʝʨʚʟ̔ʦʨʘ ʥʝʤʘʻ ʜʨʘʡʚʝʨʽʚ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʛʧ̔ʝʨʚʟ̔ʦʨʘ ʚ ʤʦʥʦʣʽʪʥʽʡ ʘʨʭʽʪʝʢʪʫʨ.̔ ʋ ʤʢ̔ʨʦʷʜʝʨʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʛʧ̔ʝʨʚʟ̔ʦʨ 

ʟʜʽʡʩʥʶʻ ʜʚʽ ʬʫʥʢʮʽʾ: ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʧʘʤ'ʷʪʽ ʽ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ. 

ʇʣʶʩ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʛʧ̔ʝʨʚʟ̔ʦʨ ʟʘʡʤʘʻ ʜʫʞʝ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʘʤ'ʷʪʽ (ʤʝʥʰʝ 1,5 ʄʙ). 

ɼʣʷ ʨʦʙʦʪʠ ʟ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, 

ʷʢʘ ʻ ʙʘʪʴʢʽʚʩʴʢʦʾ ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ. ɯ ʚʩʝ ʜʨʘʡʚʝʨʘ ʪʝʧʝʨ ʟʥʘʭʦʜʪ̫ʴʩʷ ʩʘʤʝ ʚ 

ʙʘʪʴʢʽʚʩʴʢʽʡ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ. ɺʩʽ ʽʥʰʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʢʦʣʠ ʭʦʯʫʪʴ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʙʣʷʪʴ ʮʝ ʯʝʨʝʟ ʙʘʪʴʢʽʚʩʴʢʫ ʤʘʰʠʥʫ, ʷʢʘ 
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ʚ ʩʚʦʶ ʯʝʨʛʫ, ʯʝʨʝʟ ʜʨʘʡʚʝʨʘ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʄʽʢʨʦʷʜʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʤʘʣʶʥʢʫ 1.6. 

 

ʈʠʩ. 1.6 ʄʽʢʨʦʷʜʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. 

ʊʘʢʦʞ ʧʝʨʝʚʘʛʦ  ʁʪʘʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʪʝ, ʱʦ ʚʩʽ ʜʨʘʡʚʝʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʙʘʪʴʢʽʚʩʴʢʽʡ ʤʘʰʠʥʽ, ʷʢʽ ʤʦʞʥʘ ʟ ʣʝʛʢʽʩʪʶ ʦʥʦʚʣʶʚʘʪʠ, ʥʝ ʯʝʢʘʶʯʠ ʚʠʭʦʜʫ ʥʦʚʦʾ 

ʚʝʨʩʽʾ ʛʧ̔ʝʨʚʟ̔ʦʨʘ. ʑʝ ʦʜʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʩʪʦʩʫʻʪʴʩʷ ʣʽʮʝʥʟʫʚʘʥʥʷ. Hyper-V Server 

2012 R2 ʥʝ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʣʽʮʝʥʟʽʡ ʥʘ ʛʦʩʪʴʦʚʽ ʆʉ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʫʧʠʚʰʠ 

ʧʨʦʜʫʢʪ Server 2012 R2, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʜʥʫ ʣʽʮʝʥʟʽʶ ʥʘ ʫʩʪʘʥʦʚʢʫ Server 2012, 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʦʶ ʚʝʨʩʽʻʶ ʧʨʘʮʶʻ ʢʦʤʧʘʥʽʷ. 

1.3.3. ɯʥʰʽ ʟʘʩʦʙʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ 

ʃʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ ʟʘʡʤʘʶʪʴ 

ʧʨʦʜʫʢʪʠ Vmware ESX Server ʽ Hyper-V, ʦʜʥʘʢ ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ, ʥʝ ʤʝʥʰ ʷʢʽʩʥʽ 

ʨʽʰʝʥʥʷ. 

ʂʦʤʧʘʥʽʷ Citrix, ʱʦ ʦʪʨʠʤʘʣʘ ʩʚʽʪʦʚʫ ʧʦʧʫʣʷʨʥʽʩʪʴ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʧʫʩʢʫ Terminal Services, ʪʘʢʦʞ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʽ ʧʽʜʪʨʠʤʢʦʶ ʧʨʦʜʫʢʪʫ 

XenServer, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʟʘʢʣʘʜʝʥʦ ʛʧ̔ʝʨʚʟ̔ʦʨ (Open Source) ʧʽʜ ʥʘʟʚʦʶ Xen. 

ʂʝʨʽʚʥʠʮʪʚʦ Citrix ʚʠʢʫʧʠʣʦ ʢʦʤʧʘʥʽʶ XenSource ʟʘ $ 500 ʤʣʥ. ʤʘʡʞʝ 10 ʨʦʢʽʚ 

ʪʦʤʫ. ʇʦʜʽʙʥʽʩʪʴ XenServer ʽ Hyper-V ʧʦʣʷʛʘʻ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʥʦʚʥʦʛʦ 

ʜʠʩʢʦʚʦʛʦ ʨʦʟʜʽʣʫ. ʂʣʶʯʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ - ʚʽʨʪʫʘʣʽʟʘʮʽʷ XenSource ʤʘʻ Linux-

ʘʨʭʽʪʝʢʪʫʨʫ, ʪʦʜʽ ʷʢ Hyper-V ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʠ ʩʽʤʝʡʩʪʚʘ Windows. ʇʨʦʜʫʢʪ 

ʚʽʜ Citrix ʤʘʻ ʧʽʜʪʨʠʤʢʫ ʘʧʘʨʘʪʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ XenMotion, ʱʦ 
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ʜʦʟʚʦʣʷʻ ʧʝʨʝʤʽʱʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʦʜʥʦʛʦ ʭʦʩʪʘ ʥʘ ʽʥʰʠʡ, ʥʝ ʧʝʨʝʨʠʚʘʶʯʠ 

ʨʦʙʦʪʫ ʧʨʠ ʮʴʦʤʫ. XenServer ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʢʽʣʴʢʦʭ ʚʝʨʩʽʡ. 

ʑʝ ʦʜʥʠʤ ʚʽʜʦʤʠʤ çʛʨʘʚʮʝʤè ʥʽʰʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʻ ʘʤʝʨʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ 

Parallels, ʷʢʘ ʚʠʧʫʩʢʘʻ ʧʦʧʫʣʷʨʥʠʡ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ Mac OS ʧʨʦʜʫʢʪ Parallels 

Desktop for Mac. ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʘʥʽʷ ʤʘʻ ʜʚʘ ʨʽʰʝʥʥʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʽʜ Win-

ʩʠʩʪʝʤʠ - Parallels Virtuozzo Containers ʽ Parallels Server 4 Bare Metal. ʇʨʦʝʢʪ 

Virtuozzo ʩʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʷʚʩʷ ʪʽʣʴʢʠ ʜʣʷ Linux, ʘʣʝ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʚʽʥ 

çʄʽʛʨʫʚʘʚè ʚ Windows. ʆʩʥʦʚʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʚʘʡʜʝʨʠ. ʋ Parallels Virtuozzo Containers ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʘ. ʗʢʱʦ ʚ Hyper-V ʽ ESX Server 

ʮʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥʽ, ʪʦ ʚ Virtuozzo Containers 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ, ʦʜʥʘʢ ʡʦʛʦ ʛʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʤʝʥʰʘ 

ʛʥʫʯʢʽʩʪʴ, ʪʘʢ ʷʢ ʚʩʽ ʚʽʨʪʫʘʣʴʥʽ ʢʦʥʪʝʡʥʝʨʠ ʟʦʙʦʚ'ʷʟʘʥʽ ʧʨʘʮʶʚʘʪʠ ʚʩʝʨʝʜʠʥʽ ʦʜʥʽʻʾ 

ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ. Parallels Server 4 Bare Metal - ʮʝ ʧʣʘʪʬʦʨʤʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʜʣʷ 

ʨʦʙʦʪʠ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ʛʧ̔ʝʨʚʟ̔ʦʨʘ. 

ʂʦʞʥʘ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, ʷʢʘ ʧʨʘʮʶʻ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʟʜʘʪʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦ 64 ɻʙʘʡʪ ʆɿʋ ʽ ʜʦ 12 ʧʨʦʮʝʩʦʨʽʚ (ʚʽʨʪʫʘʣʴʥʠʭ). 

Parallels Server 4 Bare Metal ʪʘʢʦʞ ʤʦʞʝ ʧʦʭʚʘʣʠʪʠʩʷ ʧʽʜʪʨʠʤʢʦʶ USB-ʧʦʨʪʽʚ, 

ʯʦʛʦ ʥʝʤʘʻ ʥʽ ʚ Hyper-V, ʥʽ ʚ vSphere. 

1.4. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʥʠʭ ʧʨʠʤʽʱʝʥʴ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʎʆɼ ʙʫʚ ʧʦʚʥʽʩʪʶ ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʨʽʟʥʠʭ ʢʘʪʘʩʪʨʦʬ, 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʘʭʠʩʪ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʡ ʚʠʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʥʝ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʩʴʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ɼʦ ʧʽʜʙʦʨʫ ʢʽʤʥʘʪʠ ʚ ʙʫʜʠʥʢʫ, ʨʦʟʤʽʨʫ ʾʾ ʧʣʦʱʽ, ʘ ʪʘʢʦʞ ʜʦ ʧʨʦʮʝʩʫ 

ʦʙʩʪʘʥʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʘʚʠʪʠʩʷ ʟ ʫʩʽʻʶ ʫʚʘʞʥʽʩʪʶ. ʇʨʠʯʠʥʘ ʢʨʠʻʪʴʩʷ ʚ ʪʦʤʫ, 

ʱʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʚʩʽʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʚʠʢʦʥʘʥʥʽ ʽʥʩʪʨʫʢʮʽʡ, ʨʠʟʠʢ 

ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ. ʉʝʨʡʦʟʥʠʭ ʟʙʠʪʢʽʚ ʤʦʞʝ ʧʨʠʥʝʩʪʠ 

ʚʪʨʫʯʘʥʥʷ ʪʨʝʪʽʭ ʦʩʽʙ, ʘ ʪʘʢʦʞ ʜʨʽʙʥʽ ʪʝʭʥʽʯʥʽ ʥʝʧʦʣʘʜʢʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʟʚʝʜʝ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʪʝ, ʱʦʙ ʚʽʜʥʦʚʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. 
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1.4.1. ʈʦʟʤʽʱʝʥʥʷ ʚ ʙʫʜʽʚʣʽ 

ʇʝʨʰʝ ʧʨʘʚʠʣʦ, ʷʢʝ ʩʣʽʜ ʜʦʪʨʠʤʘʪʠʩʷ - ʚ ʘʧʘʨʘʪʥʦʾ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʝʣʠʢʦʾ 

ʧʨʦʭʽʜʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ. ʂʨʘʱʝ, ʷʢʱʦ ʮʷ ʢʽʤʥʘʪʘ ʙʫʜʝ ʙʝʟ ʚʽʢʦʥ, ʘ ʪʘʢʦʞ ʥʝ 

ʧʨʠʤʠʢʘʻ ʜʦ ʩʪʽʥ ʙʫʜʽʚʣʽ. ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʧʨʠʤʽʱʝʥʥʷʤ, 

ʷʢʽ ʻ ʩʫʩʽʜʘʤʠ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ - ʮʝ ʤʦʞʝ ʧʦʤʽʱʘʪʠ ʨʦʟʰʠʨʝʥʥʶ 

ʥʘʜʘʣʽ. ʁʜʝʪʴʩʷ ʧʨʦ ʚʝʥʪʠʣʷʮʽʶ ʣʽʬʪʦʚʠʭ ʰʘʭʪ ʽ ʩʭʦʜʽʚ. 

ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʙʠʨʘʪʠ ʪʽ ʧʨʠʤʽʱʝʥʥʷ, ʷʢʽ ʻ ʩʫʩʽʜʘʤʠ ʟ ʢʽʤʥʘʪʘʤʠ, ʜʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʘʛʨʝʩʠʚʥʽ ʘʙʦ ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʤʘʪʝʨʽʘʣʠ. ʅʝ ʩʪʘʚʪʝ ʘʧʘʨʘʪʥʫ ʥʘ 

ʦʩʪʘʥʥʽʭ ʧʦʚʝʨʭʘʭ, ʪʦʤʫ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʤʦʞʝ ʧʦʩʪʨʘʞʜʘʪʠ ʧʨʠ 

ʧʨʦʪʽʢʘʭ ʜʘʭʫ ʘʙʦ ʧʦʞʝʞʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʝ ʚʘʨʪʦ ʨʦʟʤʽʱʫʚʘʪʠ ʘʧʘʨʘʪʥʫ ʽ ʧʽʜ 

ʪʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʝʣʠʢʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ - ʥʘʧʨʠʢʣʘʜ, 

ʧʽʜ ʩʘʥʽʪʘʨʥʠʤʠ ʚʫʟʣʘʤʠ. ʄʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʘʧʘʨʘʪʥʦʾ ʚ ʧʽʜʚʘʣʴʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʘʣʝ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʽ ʨʦʙʦʪʠ ʟ 

ʧʦʩʠʣʝʥʥʷʤ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. ɼʫʞʝ ʚʘʞʣʠʚʠʡ ʫʚʘʞʥʠʡ ʚʠʙʽʨ ʪʨʘʩ ʜʣʷ ʫʢʣʘʜʘʥʥʷ 

ʪʨʫʙ. 

ɸʧʘʨʘʪʥʘ ʥʝ ʧʦʚʠʥʥʘ ʩʣʫʞʠʪʠ ʤʽʩʮʝʤ ʪʨʘʥʟʠʪʫ ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. 

ɺʦʥʘ ʥʝ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʧʦʨʫʯ ʟ ʪʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ, ʜʝ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʦʜʦʶ. ɼʝ ʨʦʟʪʘʰʫʚʘʪʠ ʘʧʘʨʘʪʥʫ ʥʘʡʢʨʘʱʝ? 

ʍʦʨʦʰʠʤ ʚʠʙʦʨʦʤ ʙʫʜʝ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʜʘʣʝʢʦ ʚʽʜ ʣʽʬʪʽʚ 

ʚʘʥʪʘʞʥʦʛʦ ʘʙʦ ʚʘʥʪʘʞʦʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʠʧʫ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʤʘʩʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʭʥʽʢʠ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʨʦʟʤʽʱʝʥʥʷ ʧʦʙʣʠʟʫ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʝʣʝʢʪʨʠʯʥʽ ʘʙʦ ʤʘʛʥʽʪʥʽ 

ʧʦʣʷ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʚʽʙʨʘʮʽʶ. 

1.4.2. ʇʨʠʤʽʱʝʥʥʷ ʘʧʘʨʘʪʥʦʾ 

ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʨʦʟʤʽʨʠ ʢʽʤʥʘʪʠ, ʚʦʥʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 14 

ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ. ʇʨʠ ʧʽʜʙʦʨʽ ʨʦʟʤʽʨʽʚ ʧʨʠʤʽʱʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʨʦʟʤʽʨʠ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ. ʋ ʨʘʟʽ, ʷʢʱʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʝʤʘʻ, ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʤʽʥʽʤʫʤ 0,7 ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʥʘ ʢʦʞʥʽ 

10 ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʧʣʦʱʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʗʢʱʦ ʚ ʙʫʜʠʥʢʫ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 
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ʱʽʣʴʥʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʙʠʨʘʪʠ ʥʝ ʤʝʥʰʝ 37, 74, 111 

ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ ʥʘ 400, 800 ʽ 1200 ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʠʩʫʪʥʽ ʚʠʤʦʛʠ ʽ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʚʠʩʦʪʽ ʩʪʝʣʽ - 2,44 ʤʝʪʨʘ. ʅʘʣʝʞʥʫ ʫʚʘʛʫ 

ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʽ ʧʽʜʣʦʟʽ. ʅʝʦʙʭʽʜʥʦ ʧʨʠʜʙʘʪʠ ʘʥʪʠʩʪʘʪʠʯʥʝ ʧʦʢʨʠʪʪʷ, ʦʧʽʨ 

ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʠʤʝ 106 ʆʤ: ʮʝ ʛʘʨʘʥʪʫʻ ʝʬʝʢʪʠʚʥʝ ʩʪʽʢʘʥʥʷ ʽ ʚʽʜʚʝʜʝʥʥʷ ʩʪʘʪʠʯʥʦʾ 

ʝʣʝʢʪʨʠʢʠ. ʆʩʥʦʚʘ ʧʽʜʣʦʛʠ ʤʘʻ ʙʫʪʠ ʧʦʞʝʞʦʙʝʟʧʝʯʥʦ .ʁ ʊʘʢʦʞ, ʧʦʢʨʠʪʪʷ ʧʦʚʠʥʥʝ 

ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʠʙʠʨʘʥʥʷ ʚʦʣʦʛʦʛʦ ʪʠʧʫ ʽ 

ʦʯʠʱʝʥʥʷ ʩʤʽʪʪʷ ʧʠʣʦʩʦʩʦʤ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʦʧʫʩʢʘʻʪʴʩʷ: 

¶ ʥʝ ʙʽʣʴʰ 1 ʢʇʘ ʨʦʟʧʦʜʽʣʝʥʘ; 

¶ ʥʝ ʙʽʣʴʰ 4,4 ʢʅ ʟʦʩʝʨʝʜʞʝʥʘ. 

ɺʠʤʦʛʘ ʜʦ ʤʘʪʝʨʽʘʣʫ ʚʭʽʜʥʠʭ ʜʚʝʨʝʡ - ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɺʠʙʠʨʘʡʪʝ ʜʚʝʨʽ, 

ʷʢʘ ʙʫʜʝ ʦʩʥʘʱʝʥʘ ʜʦʜʘʪʢʦʚʠʤʠ ʧʨʦʪʠʟʣʘʤʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʫʱʽʣʴʥʶʶʯʦʾ 

ʧʨʦʢʣʘʜʢʦʶ ʽ ʚʥʫʪʨʽʰʥʽʤ ʟʘʤʢʦʤ. ɼʚʝʨʽ ʧʦʚʠʥʥʽ ʨʦʟʢʨʠʚʘʪʠʩʷ ʥʘʟʦʚʥʽ ʟ ʢʫʪʦʤ 180 

ʛʨʘʜʫʩʽʚ. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ - 2 ʤʽʩʮʷ ʚ ʚʠʩʦʪʫ ʽ 0,9 ʤʝʪʨʘ ʚ ʜʦʚʞʠʥʫ. ʋ ʨʘʟʽ, 

ʷʢʱʦ ʧʦʪʨʽʙʥʘ ʫʩʪʘʥʦʚʢʘ ʤʘʩʰʪʘʙʥʦʛʦ ʽ ʤʘʩʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʚʝʣʠʢʠʤʠ 

ʨʦʟʤʽʨʘʤʠ, ʤʦʞʣʠʚʠʡ ʤʦʥʪʘʞ ʜʚʝʨʮʷʪ. ʇʦʨʦʛʫ ʙʫʪʠ ʥʝ ʧʦʚʠʥʥʦ. 

1.4.3. ʆʩʥʘʱʝʥʥʷ ʎʆɼ 

ɸʧʘʨʘʪʥʘ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʩʪʠʪʠ ʥʘʩʪʫʧʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ: 

¶ ʧʨʦʪʠʧʦʞʝʞʥʘ ʽ ʦʭʦʨʦʥʥʘ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

¶ ʩʠʩʪʝʤʘ ʛʘʩʽʥʥʷ ʟʘʛʦʨʷʥʴ; 

¶ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ; 

¶ ʩʧʣʽʪ-ʩʠʩʪʝʤʘ; 

¶ ʚʠʩʚʽʪʣʝʥʥʷ (ʪʘʢʦʞ ʤʘʻ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ 

ʘʚʘʨʽʡʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʷʢʝ ʚʤʠʢʘʻʪʴʩʷ ʚ ʨʘʟʽ ʚʽʜʤʦʚʠ ʢʣʶʯʦʚʦʛʦ); 

¶ ʟʘʟʝʤʣʝʥʥʷ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʦʩʥʦʚʥʦʾ ʧʣʘʩʪʠʥʽ. 

1.5. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʽ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʫ 

ʅʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʝʨʚʽʩʽʚ: 
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¶ ʩʝʨʚʽʩ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʟ ʜʦʩʪʫʧʦʤ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ 

ʤʝʨʝʞʽ; 

¶ ʩʝʨʚʝʨ HTTP-ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪ-ʩʘʡʪʽʚ; 

¶ ʪʝʨʤʽʥʘʣʴʥʠʡ ʜʦʩʪʫʧ ʽʟ ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ; 

¶ ʘʚʪʦʤʘʪʠʯʥʝ ʧʨʠʩʚʦʻʥʥʷ ʤʝʨʝʞʝʚʠʭ ʘʜʨʝʩ ʜʦ ʭʦʩʪʽʚ; 

¶ ʚʠʢʦʥʘʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʤʝʥ ʚʫʟʣʽʚ; 

¶ ʢʦʥʪʨʦʣʴ ʽʟʦʣʷʮʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞʽ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ. 

ɺʝʙ-ʩʝʨʚʽʩʦʤ ʥʘʟʠʚʘʶʪʴ ʩʝʨʚʽʩ, ʷʢʠʡ ʧʨʠʡʤʘʻ HTTP-ʟʘʧʠʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ 

(ʘ ʪʦʯʥʽʰʝ - ʾʭ ʙʨʘʫʟʝʨʽʚ), ʧʽʩʣʷ ʯʦʛʦ ʚʠʜʘʻ ʾʤ ʚʽʜʧʦʚʽʜʽ ʚ ʪʦʤʫ ʞ ʬʦʨʤʘʪʽ. 

ɺʽʜʧʦʚʽʜʴ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ HTML-ʩʪʦʨʽʥʢʦʶ, ʜʝ ʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ 

ʟʦʙʨʘʞʝʥʥʷ, ʤʝʜʽʘ-ʬʘʡʣʠ, ʘ ʪʘʢʦʞ ʙʝʟʣʽʯ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢ ʷʢ ʢʦʤʧʘʥʽʷ ʤʘʻ ʧʦʪʨʝʙʫ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʪʫʧ ʢʣʽʻʥʪʽʚ 

ʟʟʦʚʥʽ ʯʝʨʝʟ ʪʝʨʤʽʥʘʣ, ʚʠʤʘʛʘʻʪʴʩʷ ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʚʽʩʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʧʦʜʽʙʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʘʜʨʝʩʠ ʚʫʟʣʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʝʨʚʽʩ DHCP. ʎʝ 

ʧʨʦʪʦʢʦʣ, ʷʢʠʡ ʜʘʻ ʾʤ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʨʠʤʫʚʘʪʠ IP-ʘʜʨʝʩʫ, ʘ ʪʘʢʦʞ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʤʘʛʘʶʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. 

ʉʝʨʚʽʩʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʠʟʥʘʯʝʥʥʷ ʽʤʝʥ ʚʫʟʣʽʚ, ʥʘʟʠʚʘʶʪʴʩʷ DNS, ʘʙʦ 

Domain Name System. ʇʦʜʽʙʥʽ ʩʝʨʚʽʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʪʷʛʪʠ 

ʜʘʥʽ ʧʨʦ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʤʝʥʘʭ. 

ʗʢ ʩʝʨʚʽʩʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʪʨʘʜʠʮʽʡʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʢʨʠʧʪʠ ʢʦʧʽʶʚʘʥʥʷ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʦʢʨʝʤʝ ʩʭʦʚʠʱʝ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʝʨʚʽʩʠ, ʧʨʠ ʨʦʙʦʪʽ ʟ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʇʦʜʽʙʥʽ ʩʠʩʪʝʤʠ 

ʧʣʘʥʫʶʪʴʩʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ 

ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʢʣʘʩʪʝʨʘ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʣʦ ʤʦʞʣʠʚʠʤ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʨʦʙʦʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʠʩʪʝʤ ʚ ʨʘʟʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʨʠʩʫʪʥ ̫ʥʘʜʤʽʨʥʽʩʪʴ ʩʝʨʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
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ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʭʦʨʦʰʠʤ 

ʨʽʰʝʥʥʷʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʂʣʘʩʪʝʨʦʤ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘʟʠʚʘʶʪʴ 

ʙʝʟʣʽʯ ʩʠʩʪʝʤ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʤʝʨʝʞʝʚʽ ʨʝʩʫʨʩʠ ʽ ʩʭʦʚʠʱʝ ʜʣʷ ʜʘʥʠʭ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ 

ʢʣʘʩʪʝʨ ʙʫʜʝ ʧʦʪʨʽʙʥʦ, ʱʦʥʘʡʤʝʥʰʝ, ʜʚʘ ʩʝʨʚʝʨʘ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʩʝʨʚʝʨ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʙʦʪʫ ʚ 

ʦʜʠʥʠʯʥʦʤʫ ʧʦʨʷʜʢʫ, ʚ ʨʘʟʽ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʽʥʰʦʛʦ. 

ɭʜʠʥʝ ʩʭʦʚʠʱʝ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʜʣʷ ʚʩʽʭ ʩʝʨʚʝʨʽʚ. 

2 ɺʀɹɯʈ ʅɸʇʈʗʄʂʋ ɺʀʈɯʐɽʅʅʗ ɿɸɼɸʏɯ ʊɸ ɸʇɸʈɸʊʅʆɰ 

ʉʂʃɸɼʆɺʆɰ 

ɺʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʣʘʩʪʝʨʘ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʨʝʞʝʚʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʧʨʦʝʢʪʦʚʘʥʦʤʫ ʢʣʘʩʪʝʨʽ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚ ʻʜʠʥʦʤʫ ʩʭʦʚʠʱʽ. ɼʣʷ ʚʟʘʻʤʦʜʽʾ ʩʘʤʠʭ 

ʛʽʧʝʨʚʽʟʦʨʽʚ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʽʚ ʜʘʥʠʭ ʦʩʥʦʚʥʦʾ ʤʝʨʝʞʽ, ʩʣʽʜ ʩʪʚʦʨʠʪʠ 

ʦʢʨʝʤʠʡ ʤʝʨʝʞʝʚʠʡ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ ʛʽʧʝʨʚʽʟʦʨʘ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʥʠʟʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤʝʨʝʞʽ ʪʘ ʧʽʜʚʠʱʠʪʴ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʩʝʛʤʝʥʪʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʬʽʟʠʯʥʠʭ ʧʣʘʪʬʦʨʤ ʚ ʩʝʛʤʝʥʪ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ɺʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʢʣʘʩʪʝʨʘ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʢʽʣʴʢʘ 

ʝʪʘʧʽʚ: 

¶ ʚʠʙʽʨ ʩʝʨʚʝʨʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ; 

¶ ʚʠʙʽʨ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; 

¶ ʚʠʙʽʨ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʚʠʙʽʨ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

2.1. ɺʠʙʽʨ ʩʝʨʚʝʨʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʩʪʫʧʥʽ: 
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¶ ʥʘʜʽʡʥʽʩʪʴ; 

¶ ʛʘʨʘʥʪʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; 

¶ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʽʜ ʟʨʦʩʪʘʶʯʫ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʰʝʥʴ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʩʝʨʚʝʨʥʠʡ 

ʩʝʛʤʝʥʪ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʩʝʨʚʝʨ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ ʽ ʩʝʛʤʝʥʪ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

2.1.1. ɺʠʙʽʨ ʩʝʨʚʝʨʽʚ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʉʝʨʚʝʨʘ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦʙʦʪʫ 

ʚʩʽʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʝʨʚʽʩʽʚ. ʇʨʠ ʟʙʦʾ ʦʜʥʦ ʾʟ ʧʣʘʪʬʦʨʤ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʥʘʢʣʘʜʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʨʚʝʨʽʚ: ʧʨʠ ʚʽʜʤʦʚʽ ʦʜʥʦʛʦ ʟ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʝʨʚʝʨʥʦʾ ʧʣʘʪʬʦʨʤʠ ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʤʘʻ 

ʚʠʩʪʘʯʘʪʠ ʜʣʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘ ʥʽʡ ʩʝʨʚʽʩʽʚ ʧʣʘʪʬʦʨʤʠ ʱʦ ʚʽʜʤʦʚʠʣʘ. ʊʘʢʦʞ, 

ʩʝʛʤʝʥʪ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʜʦʩʪʘʪʥʽʤ ʟʘʧʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚ ʨʘʟʽ 

ʟʨʦʩʪʘʥʥʷ ʢʦʤʧʘʥʽʾ, ʘ ʪʘʢ ʩʘʤʦ ʤʦʞʣʠʚʽʩʪʶ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ 

ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʄʦʞʥʘ ʧʨʠʙʣʠʟʥʦ ʦʮʽʥʠʪʠ ʥʝʦʙʭʽʜʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʩʠʩʪʝʤʥʠʤ 

ʚʠʤʦʛʘʤ ʥʝʦʙʭʽʜʥʠʭ ʩʝʨʚʽʩʽʚ, ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʚ ʨʘʟʽ ʤʽʛʨʘʮʽʾ ʛʦʩʪʴʦʚʠʭ ʤʘʰʠʥ. 

ɼʣʷ ʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʪʨʝʙʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʝʛʤʝʥʪ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘ ʜʚʦʭ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʝʨʚʝʨʘʭ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʦʚʠʥʝʥ ʤʘʪʠ ʜʦʩʪʘʪʥʴʦ ʧʨʦʮʝʩʦʨʥʦ ʾ

ʧʦʪʫʞʥʦʩʪ,̔ ʽ ʚʝʣʠʢʠʡ ʦʙ'ʻʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. ʇʣʘʪʬʦʨʤʠ ʩʝʨʚʝʨʽʚ ʩʝʛʤʝʥʪʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦ ʤʦʞʣʠʚʦʩʪʝʡ, ʚ ʨʘʟʽ ʧʦʜʘʣʴʰʦʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʇʦʚʠʥʥʦ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʤʝʨʝʞʝʚʠʭ ʢʘʥʘʣʘ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ 

ʛ̔ʧʝʨʚʟ̔ʦʨʘ: 

¶ ʤʝʨʝʞʝʚʠʡ ʢʘʥʘʣ ʜʘʥʠʭ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ; 

¶ ʤʝʨʝʞʝʚʠʡ ʢʘʥʘʣ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʛʽʧʝʨʚʽʟʦʨʘ (ʧʨʦʩʪʽʨ ʮʴʦʛʦ 

ʩʝʛʤʝʥʪʘ ʪʝʞ ʤʘʻ ʙʫʪʠ ʽʟʦʣʴʦʚʘʥʦ). 
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ʂʦʞʝʥ ʤʝʨʝʞʝʚʠʡ ʢʘʥʘʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʠʡ ʟ ʜʚʦʭ ʬʽʟʠʯʥʠʭ 

ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʧʦʪʨʽʙʥʦ ʷʢ 

ʤʽʥʽʤʫʤ ʯʦʪʠʨʠ ʤʝʨʝʞʝʚʠʭ ʽʥʪʝʨʬʝʡʩʘ ʥʘ ʢʦʞʥʦʤʫ ʩʝʨʚʝʨʽ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ʇʆ ʛʽʧʝʨʚʽʟʦʨʘ ʥʝʦʙʭʽʜʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʥʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʣʦʢʘʣʴʥʠʭ 

ʥʘʢʦʧʠʯʫʚʘʯʘʭ, ʦʙ'ʻʜʥʘʥʠʭ ʚ ʚʽʜʤʦʚʦʩʪʽʡʢʠʡ ʤʘʩʠʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʜʽʾ 

ʧʽʜʩʠʩʪʝʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʜʚʘ ʣʦʢʘʣʴʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʘ ʥʘ 

ʢʦʞʝʥ ʩʝʨʚʝʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʙʫʣʠ ʦʙʨʘʥʽ ʜʚʽ ʩʝʨʚʝʨʥʽ 

ʧʣʘʪʬʦʨʤʠ "DELL PowerEdge R730" (ʨʠʩʫʥʦʢ 2.1). 

 

ʈʠʩ.2.1. DELL PowerEdge R730 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʪʬʦʨʤʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.1. 

ʊʘʙʣʠʮ ̫2.1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ DELL PowerEdge R730 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʮʝʩʦʨ 

ʄʦʜʝʣʴ ʧʨʦʮʝʩʦʨʘ Intel Xeon E5-2600 v4 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʮʝʩʦʨʽʚ 2 ʰʪ. 

ʏʘʩʪʦʪʘ 2.1 ɻɻʮ 

ʊʫʨʙʦʯʘʩʪʦʪʘ 3.0 ɻɻʮ 

ʏʠʩʣʦ ʷʜʝʨ ʧʨʦʮʝʩʦʨʘ 8 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʚ ʩʠʩʪʝʤʽ 16 

ʏʠʩʣʦ ʧʦʪʦʢʽʚ ʧʨʦʮʝʩʦʨʘ 16 
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ɺʩʪʘʥʦʚʣʝʥʘ ʧʘʤ'ʷʪʴ 

ʊʠʧ ʧʘʤ'ʷʪʽ DDR4 2666ʄɻʮ 

ʆʙʩʷʛ ʧʘʤ'ʷʪʽ 16 ɻʙ 

ʇʽʜʪʨʠʤʢʘ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ 

ʌʦʨʤ-ʬʘʢʪʦʨ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤ'ʷʪʽ 

DIMM 240-pin 

ʂʽʣʴʢʽʩʪʴ ʩʣʦʪʽʚ ʧʘʤ'ʷʪʽ 24 

ʄʤʘʢʩʠʤʘʣʴʥʦ ʧʽʜʪʨʠʤʫʚʘʥʠʡ 

ʦʙʩʷʛ ʆɿʋ 
3 ʊʙ 

ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʧʘʤ'ʷʪʽ 2666 ʄʛʮ 

ʊʠʧ ʧʘʤ'ʷʪʽ DDR4 

 

ʉʠʩʪʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ 

ʇ̔ ʜʪʨʠʤʫʚʘʥʠʽ ʽʥʪʝʨʬʝʡʩʠ  

SAS 

SATA 

Near-Line SAS 

ʇʽʜʪʨʠʤʢʘ RAID 0/1/1E/5/6/10/50/60 

ʇʽʜʢʣʶʯʝʥʥʷ ʪʘ ʩʣʦʪʠ 

ɯʥʪʝʨʬʝʡʩʠ ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ  

3 x USB 3.1 Gen 2 Type-A 

4 x 1 ɻʙʽʪ 

4 x 10 ɻʙʽʪ 

1 x VGA 

ɯʥʪʝʨʬʝʡʩʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ  2 x USB 3.1 Gen 2 Type-A 

ʉʣʦʪʠ ʨʦʟʰʠʨʝʥʥʷ 
3 x PCIe 3.0 x8  

1 x PCIe 3.0 x16  

ʉʣʦʪʠ ʧʘʤ'ʷʪʽ 24 x DIMM 240-pin 

ɽʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʝʨʚʝʨʘ 

ʂʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ ɹɾ 2ʰʪ. 

ʇʦʪʫʞʥʽʩʪʴ ʤʦʜʫʣʷ 750 ɺʪ 
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ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʝʨʚʝʨʘ ʥʘʜʘʶʪʴʩʷ ʚ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ. ɼʣʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʚ ʢʦʤʧʣʝʢʪʘʮʽʶ ʩʝʨʚʝʨʽʚ ʤʦʜʫʣʽ ʧʘʤ'ʷʪʽ ʽ 

ʧʨʦʮʝʩʦʨʠ. 

ʎʽʥʘ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, 

ʜʦʨʽʚʥʶʻ 67 215 ʛʨʥ., ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʜʚʘ 

ʪʘʢʠʭ ʩʝʨʚʝʨʘ ʚʘʨʪʽʩʪʶ 134 430 ʛʨʥ. 

2.2. ɺʠʙʽʨ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ɺʠʤʦʛʠ ʜʦ ʤʝʨʝʞʝʚʠʭ ʩʭʦʚʠʱ (NAS) ʜʘʥʠʭ ʥʘʢʣʘʜʘʻ ʩʠʩʪʝʤʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʽ 

ʤʝʨʝʞʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ: 

¶ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠʩʷ ʦʜʥʦʨʘʟʦʚʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ ʦʩʥʦʚʥʦʛʦ 

ʩʭʦʚʠʱʘ ʜʣʷ ʚʩʽʭ ʤʦʥʽʪʦʨʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ; 

¶ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʽʣʫ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʩʭʦʚʠʱʝ ʜʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʩʭʦʚʠʱʝ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ; 

¶ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʥʘ ʨʽʚʥʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʥʘʢʦʧʠʯʫʚʘʯʘ ʚ ʢʦʞʥʦʤʫ ʪʦʤʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʣʦʛʽʯʥʠʤʠ ʪʦʤʘʤʠ ʩʭʦʚʠʱʘ, ʷʢ ʟ ʙʣʦʯʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ (ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ). 

ɺʠʤʦʛʠ ʜʦ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʙʫʜʫʪʴ ʨʽʟʥʽ, ʪʦʤʫ ʟʘʛʘʣʴʥʠʡ 

ʧʨʦʩʪʽʨ NAS-ʤʘʩʠʚʫ ʙʫʜʝ ʫʤʦʚʥʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ 

ʚʣʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʰʚʠʜʢʦʜʽʾ. ʇʝʨʰʘ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʬʘʡʣʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʫʞʝ ʚʠʩʦʢʫ ʰʚʠʜʢʦʜʽʶ, ʦʙ'ʻʤ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʤʽʨʥʠʡ. ɼʨʫʛʘ ʯʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ NAS, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ̔ʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʟ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʦʤʽʨʥʦ ʚʠʩʦʢʫ 

ʰʚʠʜʢʦʜʽʶ, ʘʣʝ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʬʘʡʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. 
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ɺʠʤʦʛʠ ʜʦ ʥʘʢʦʧʠʯʫʚʘʯʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ NAS-ʤʘʩʠʚʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʥʘʩʪʫʧʥʽ: ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʚʝʣʠʢʠʡ ʦʙʩʷʛ, ʘʣʝ ʧʦʤʽʨʥʝ 

ʰʚʠʜʢʦʜʽʶ. 

ɺʠʤʦʛʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʩʭʦʚʠʱʘ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʤʝʨʝʞʝʚʠʤ ʩʭʦʚʠʱʝʤ 

Synology DS2415 (ʨʠʩʫʥʦʢ 2.2). DS2415 ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʥʘʜʽʡʥʠʡ 

ʧʦʩʪʘʯʘʣʴʥʠʢ ʩʭʦʚʠʱ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ. 

 

ʈʠʩ. 2.2 Synology DS2415. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʭʦʚʠʱʘ DS2415 ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2.2. 

ʊʘʙʣʠʮʷ 2.2. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʭʦʚʠʱʘ RC18015xs 

ɺʘʨʽʘʥʪʠ ʤʘʩʠʚʽʚ Raid 
RAID 0, RAID 1, RAID 5, RAID 6, 

RAID 10 

ʎʇ ʽ ʧʘʤ'ʷʪʴ ʤʘʩʠʚʘ Intel Atom C3538 2,1 ɻɻʮ /32ɻʙ 

ʄʘʢʩ. ʢʽʣʴʢʽʩʪʴ ʙʣʦʯʥʠʭ ʤʦʜʫʣʽʚ 

ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ ʚ ʤʘʩʠʚʽ 
12 

ɿʦʚʥʽʰʥʽ ʧʦʨʪʠ 2 ʧʦʨʪʠ USB 3.0, 1 ʧʦʨʪ ʨʦʟʰʠʨʝʥʥʷ 

LAN ʧʦʨʪʠ 4 ʧʦʨʪʠ Gigabit (RJ-45) 

ɺʭʽʜʥʘ ʥʘʧʨʫʛʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 100-240 ɺ 
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ʄʘʢʩ. ʟʘʛʘʣʴʥʘ ʻʤʥʽʩʪʴ 168 ʊɹ 

ʄʝʨʝʞʝʚʠʡ ʧʨʦʪʦʢʦʣ 

SMB, AFP, NFS, FTP, WebDAV, 

CalDAV, iSCSI, Telnet, SSH, SNMP, 

VPN (PPTP, OpenVPN Ê, L2TP) 

ɻʘʙʘʨʠʪʠ 270 x 300 x 340 ʤʤ 

2.3. ɺʠʙʽʨ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʉʝʨʝʜ ʤʝʨʝʞʝʚʦʛʦ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʫʤʦʚʥʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

¶ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ. ʅʝʦʙʭʽʜʥʠʡ 

ʢʦʤʫʪʘʪʦʨ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ ʽ ʩʠʩʪʝʤʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ʋ 

ʮʽʡ ʧʽʜʤʝʨʝʞʽ ʚʟʘʻʤʦʜʽʾ ʛʽʧʝʨʚʽʟʦʨʘ ʽ ʤʝʨʝʞʝʚʠʭ ʩʭʦʚʠʱ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʠʤ ʢʝʨʦʚʘʥʠʤ ʢʦʤʫʪʘʪʦʨʦʤ ʜʨʫʛʦʛʦ ʨʽʚʥʷ. ʋ ʨʘʟʽ 

ʟʨʦʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʨʝʙʘ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʮʽʻʾ 

ʧʽʜʤʝʨʝʞʽ. ʋʩʪʘʪʢʫʚʘʥʥʷ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ 

ʦʙ'ʻʜʥʘʥʥʷ ʢʘʥʘʣʽʚ, ʤʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʨʪʫ ʢʦʤʫʪʘʪʦʨʘ 

ʥʝ ʤʝʥʰʝ 1Gb / s. 

ɼʨʫʛʠʡ ʚʫʟʦʣ ʢʦʤʫʪʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ 

(ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ, ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩʠ ʛʽʧʝʨʚʽʟʦʨʘ), ʢʦʤʧ'ʶʪʝʨʽʚ ʦʧʝʨʘʪʦʨʽʚ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʝʨʚʽʩʽʚ ʧʦʪʨʽʙʝʥ ʧʦʜʽʙʥʠʡ 

ʢʦʤʫʪʘʪʦʨ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʝʢʫʚʘʥʥʷ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʥʘ ʨʽʚʥʽ ʤʝʨʝʞʝʚʠʭ ʢʘʥʘʣʽʚ. ʉʪʝʢ - ʮʝ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʘʙʦ 

ʙʽʣʴʰʝ ʢʦʤʫʪʘʪʦʨʽʚ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʦʨʪʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʦʪʨʠʤʘʥʘ ʛʨʫʧʘ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʽʥʰʠʤʠ ʤʝʨʝʞʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʷʢ ʦʜʠʥ 

ʣʦʛʽʯʥʠʡ ʢʦʤʫʪʘʪʦʨ; 

¶ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʽ 

ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʮʴʦʛʦ ʧʽʜʽʡʜʫʪʴ ʢʦʤʫʪʘʪʦʨʠ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʽ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʫ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ, ʟ ʧʽʜʪʨʠʤʢʦʶ 

VLAN ʽ STP. ʇʽʜʪʨʠʤʢʘ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 
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ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʥʘ ʨʽʚʥʽ ʢʘʥʘʣʽʚ (ʨʠʩʫʥʦʢ 2.3). ɼʦʜʘʪʢʦʚʦʶ ʚʠʤʦʛʦʶ ʜʦ 

ʜʘʥʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʩʪʝʢʘ. 

 

ʈʠʩ. 2.3 ʆʨʛʘʥʽʟʘʮʽʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʥʘ ʨʽʚʥʽ ʚʫʟʣʽʚ ʢʦʤʫʪʘʮʽʾ. 

ʂʦʤʫʪʘʪʦʨʠ sw1, sw2 ʩʢʣʘʜʘʶʪʴ ʻʜʠʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ ʩʪʝʢ. ʄʘʨʰʨʫʪʠʟʘʪʦʨ 

sw3, sw4 ʩʢʣʘʜʘʶʪʴ ʩʪʝʢ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. NAS - ʦʩʥʦʚʥʝ ʤʝʨʝʞʝʚʝ ʩʭʦʚʠʱʝ. 

vlan100 - ʩʝʛʤʝʥʪ ʧʽʜʤʝʨʝʞʽ ʚʟʘʻʤʦʜʽʾ ʛʽʧʝʨʚʽʟʦʨʘ ʽ ʤʝʨʝʞʝʚʠʭ ʩʭʦʚʠʱ. vlan200 ï 

ʩʝʛʤʝʥʪ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ (ʧʨʦʟʦʨʦ ʚʽʜ ʛʽʧʝʨʚʽʟʦʨʘ). vlan300 - ʩʝʛʤʝʥʪ 

ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ ʽ ʩʝʨʚʽʩʽʚ, ʜʦ ʷʢʠʭ ʤʦʞʣʠʚʠʡ ʜʦʩʪʫʧ ʟ ʟʦʚʥʽʰʥʽʭ 

ʤʝʨʝʞ.  

ʇʜ̔ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ ʽʟʦʣʴʦʚʘʥʘ ʦʢʨʝʤʦʾ ʧʽʜʤʝʨʝʞʝʶ ʽ 

ʤʦʞʝ ʙʫʪʠ ʩʢʦʤʤʫʪʽʨʦʚʘʥʘ ʷʢ ʯʝʨʝʟ ʢʦʤʫʪʘʪʦʨ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ (ʜʣʷ ʮʴʦʛʦ 
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ʧʦʪʨʽʙʥʘ ʧʽʜʪʨʠʤʢʘ VLAN), ʪʘʢ ʽ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʠʡ ʢʦʤʫʪʘʪʦʨ. ɼʣʷ ʙʽʣʴʰʦʾ 

ʽʟʦʣʷʮʽʾ ʚʽʜ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʣʽʜ ʚʩʝ ʞ ʚʽʜʦʢʨʝʤʠʪʠ ʮʶ ʧʽʜʤʝʨʝʞʘ 

ʢʦʤʫʪʘʪʦʨʦʤ. 

2.3.1. ɺʠʙʽʨ ʤʝʨʝʞʝʚʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʜʣʷ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ɼʣʷ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʘʢʦʞ ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʫʩʫʥʝʥʥʷ ʧʝʪʝʣʴ ʥʘ ʨʽʚʥʽ ʢʦʤʫʪʘʮʽʾ, ʱʦ ʪʘʢ ʩʘʤʦ ʙʫʜʝ ʘʢʪʫʘʣʴʥʦ ʚ ʨʘʟʽ ʟʨʦʩʪʘʥʥʷ 

ʢʦʤʧʘʥʽʾ. ɼʣʷ ʮʴʦʛʦ ʟ ʙʦʢʫ ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʨʽʙʥʘ ʧʽʜʪʨʠʤʢʘ ʪʝʭʥʦʣʦʛʽʾ STP 

(Spanning Tree Protocol) - ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʮʴʦʛʦ ʩʝʛʤʝʥʪʘ ʟ ʤʦʞʣʠʚʠʤʠ 

ʤʥʦʞʠʥʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʜʦ ʜʝʨʝʚʦʚʠʜʥʦʾ ʪʦʧʦʣʦʛʽʾ, ʱʦ ʚʠʢʣʶʯʘʻ ʮʠʢʣʠ ʧʘʢʝʪʽʚ. 

ʂʦʤʫʪʘʪʦʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʧʝʨʝʜʘʯʽ. ʚʩʽʤ 

ʮʠʤ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʻ ʢʦʤʫʪʘʪʦʨ ʢʦʤʧʘʥʽʾ D-Link (D-Link DGS-3000-28X). 

ʉʝʨʽʷ ʢʦʤʫʪʘʪʦʨʽʚ DGS-3000 xStack ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʝʢʦʚʽ ʢʦʤʫʪʘʪʦʨʠ 2+ 

ʨʽʚʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʤʝʨʝʞʽ 

ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ (SMB). 

ʂʦʤʫʪʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʽʟʠʯʥʝ ʩʪʝʢʫʚʘʥʥʷ, ʩʪʘʪʠʯʥʫ ʤʘʨʰʨʫʪʠʟʘʮʽʶ, 

ʧʽʜʪʨʠʤʢʫ ʙʘʛʘʪʦʘʜʨʝʩʥʠʭ ʛʨʫʧ ʽ ʨʦʟʰʠʨʝʥʽ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ (ʄʘʣʶʥʦʢ 2.4). 

 

ʈʠʩ. 2.4 ʂʦʤʫʪʘʪʦʨ D-Link DGS-3000-28X. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʦʛʦ ʢʦʤʫʪʘʪʦʨʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.3 

ʊʘʙʣʠʮʷ 2.3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ D-Link DGS-3000-28X 

ʆʩʥʦʚʥʝ 

ɯʥʪʝʨʬʝʡʩ 
24 ʧʦʨʪʠ 10/100 / 1000Base-ʊ 

4 ʧʦʨʪʠ 10GBase-X SFP + 
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ʂʦʥʩʦʣʴʥʠʡ ʧʦʨʪ RJ-45 

ʈʝʟʝʨʚʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ DPS-500A 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʂʦʤʫʪʘʮʽʡʥʘ ʤʘʪʨʠʮʷ 128 ɻʙʽʪ/ʩ 

ʄʘʢʩ. ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ 64-ʙʘʡʪʥʠʭ ʧʘʢʝʪʽʚ 
95,24 Mpps 

ɹʫʬʝʨ ʧʘʢʝʪʽʚ 1,5 ʄɹ 

Flash-ʧʘʤ'ʷʪʴ 32 ʄɹ 

ʆʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ 256 ʄɹ 

ʇʨʦʮʝʩʦʨ 400 ʄɻʮ 

  

ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʩʪʝʢ ʢʦʤʫʪʘʮʽʾ ʟ 

ʢʽʣʴʮʝʚʦʶ ʪʦʧʦʣʦʛʽʻʶ. ʉʪʚʦʨʝʥʥʷ ʩʪʝʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʫʪʘʪʦʨʽʚ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʩʪʝʢʦʚʠʡ ʧʦʨʪ ʢʘʩʢʘʜʠʨʦʚʘʥʠʷ. 

ʅʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʟ'ʻʜʥʘʥʥʷ - ʦʙ'ʻʜʥʘʥʥʷ ʚ ʣʦʛʽʯʥʝ ʢʽʣʴʮʝ ʢʦʤʫʪʘʪʦʨʽʚ ʚ ʩʪʝʢʫ, ʱʦ 

ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʤʘʩʠʚʫ ʧʨʠ ʚʠʭʦʜʽ ʟ ʣʘʜʫ ʦʜʥʦʛʦ 

ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʫʪʘʪʦʨʘ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʙʨʘʥʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʚ ʩʪʝʢʫ ʧʨʠ ʦʙʨʘʥʦʾ ʪʦʧʦʣʦʛʽʾ 

ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʪʦʙʪʦ 40 ɻʙʽʪ / ʩ. ʈʝʘʣʽʟʘʮʽʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʥʘ ʮʴʦʤʫ 

ʢʦʤʫʪʘʪʦʨʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʜʣʠʰʢʦʚʠʭ ʢʘʥʘʣʽʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ʻ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ. 

ʎʽʥʘ ʜʚʦʭ ʢʦʤʫʪʘʪʦʨʽʚ D-Link DGS-3000-28X ʜʣ̫ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʝʢʘ ʜʦʨʽʚʥʶʻ 

24 154 ʛʨʥ. 

2.3.2. ɺʠʙʽʨ ʢʦʤʫʪʘʪʦʨʽʚ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ 

ɼʘʥʽ ʢʦʤʫʪʘʪʦʨʠ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʣʘʥʢʦʶ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʛʽʧʝʨʚʽʟʦʨʘ ʽʟ 

ʟʦʚʥʽʰʥʴʦʶ ʤʝʨʝʞʝʶ ʚ ʧʨʦʝʢʪʦʚʘʥʦʤʫ ʢʣʘʩʪʝʨʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʆʙʦʚ'ʷʟʢʦʚʦʶ 

ʚʠʤʦʛʦʶ ʜʦ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ ʙʫʜʝ ʧʽʜʪʨʠʤʢʘ ʪʝʭʥʦʣʦʛʽʡ 802.1q, 802.1d. ɼʣʷ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʤʝʨʝʞʽ ʙʫʜʝ ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ ʪʝʭʥʦʣʦʛʽʷ STP ʽ Switch Stacking. 
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ɺʢʨʘʡ ʚʘʞʣʠʚʦ, ʱʦʙ ʦʙʨʘʥʠʡ ʢʦʤʫʪʘʪʦʨ ʙʫʚ ʥʘʜʽʡʥʠʤ, ʧʝʨʝʚʽʨʝʥʠʤ ʽ 

ʷʢʽʩʥʠʤ ʧʨʠʩʪʨʦʻʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ, ʜʣʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾʧʽʜʽʡʜʝ ʥʘʩʪʫʧʥʘ ʤʦʜʝʣʴ D-Link DGS-1210-10 (ʨʠʩʫʥʦʢ 2.5) 

 

ʈʠʩ 2.5 D-Link DGS-1210-10 

ʋ ʪʘʙʣʠʮʽ 2.4 ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʪʨʦʶ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ D-Link DGS-1210-10 

ʊʘʙʣʠʮʷ 2.4 

ʇʨʦʮʝʩʦʨ RTL8380M (500 ʄɻʮ) 

ʆʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ 128 ʄɹ 

Flash-ʧʘʤ'ʷʪʴ 32 ʄɹ 

ɯʥʪʝʨʬʝʡʩʠ 
8 ʧʦʨʪʽʚ 10/100 / 1000Base-T 

2 ʧʦʨʪʠ 1000Base-X SFP 

ʂʦʤʫʪʘʮʽʡʥʘ ʤʘʪʨʠʮʷ 20 ɻʙʽʪ / ʩ 

ʄʘʢʩ. ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ 64-ʙʘʡʪʥʠʭ ʧʘʢʝʪʽʚ 
14,88 Mpps 

ɾʠʚʣʝʥʥʷ 100-240 ɺ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, 

50/60 ɻʮ 

ɻʘʙʘʨʠʪʠ 280 x 126 x 44 ʤʤ 

ɺʘʛʘ 1,54 ʢʛ 
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D-Link DGS-3000-28X - ʮʝ ʥʝʜʦʨʦʛʠʡ ʢʝʨʦʚʘʥʦʾ ʢʦʤʫʪʘʪʦʨ, ʷʢʠʡ ʽʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʽʪʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʽ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ. 

2.4. ɺʠʙʽʨ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ɼʦ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʞʝʨʝʣʦ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, 

ʩʝʨʚʝʨʥʘ ʩʪʽʡʢʘ ʪʘ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʣʘʩʪʝʨʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

2.4.1. ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʩʽʻʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʞʝʨʝʣʦ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʧʦʚʠʥʝʥ ʙʝʟʧʝʨʝʨʚʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʢʣʘʩʪʝʨʘ ʝʥʝʨʛʽʻʶ. ɺʩʽ 

ʧʨʠʩʪʨʦʾ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʤʝʨʝʞʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 220ɺ, 

ʯʘʩʪʦʪʦʶ 50 ɻʮ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʩʽʭ ʧʨʠʩʪʨʦʾʚ, ʥʘ ʷʢʫ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʝ 

ʚʠʡʪʠ ʎʆɼ ʧʦʨʷʜʢʫ 3.2 ʢɺʪ +/- 10%. ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʟ ʨʦʙʦʯʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʙʫʜʝ ʟʥʘʯʥʦ ʤʝʥʰʝ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʦʩʪʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽ ʟʨʦʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʧʫʣʫ ʪʨʝʙʘ ʧʝʨʝʜʙʘʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʦʚʥʽʰʥʽʭ ʙʘʪʘʨʝʡ ʜʦ ʜʞʝʨʝʣʘ 

ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ɺʩʽ ʮʽ ʬʫʥʢʮʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʜʞʝʨʝʣʽ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ APC 

SmartUPS RT 8000VA RM (ʨʠʩʫʥʦʢ 2.6), ʟ ʧʦʪʫʞʥʽʩʪʶ ʚ 8000 ɺʘʪʪ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʭʦʜʫ ʚ 230 ɺʦʣʴʪ. 
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ʈʠʩ. 2.6 APC Smart-UPS RT 8000VA RM. 

ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2.5. 

 

ʊʘʙʣʠʮʷ 2.5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ APC Smart-UPS RT 8000VA RM 

ɺʠʨʦʙʥʠʢ APC 

ʄʦʜʝʣʴ Smart-UPS RT 8000VA RM 

ʊʠʧ ɿ ʧʦʜʚʽʡʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ɺʠʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ 8000 ɺɸ/ 6400 ɺʪ 

ʏʘʩ ʨʦʙʦʪʠ ʧʨʠ ʧʦʚʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ 
7.3 ʭʚ. 

ʏʘʩ ʨʦʙʦʪʠ ʧʨʠ ʧʦʣʦʚʠʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ 
20 ʭʚ. 

ʂʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʨʦʟ'ʻʤʽʚ 

ʞʠʚʣʝʥʥʷ 
13 

ʊʠʧ ʨʦʟ'ʻʤʽʚ ʞʠʚʣʝʥʥʷ IEC 32- C13 (ʢʦʤʧ'ʶʪʝʨʥʠʡ) 

ʄʦʞʣʠʚʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚ ʩʪʽʡʢʫ + 

ɺʭʽʜ/ɺʠʭʽʜ 

ʅʘ ʚʭʦʜʽ 1-ʬʘʟʥʘ/3-ʬʘʟʥʘ  ʥʘʧʨʫʛʘ 

ʅʘ ʚʠʭʦʜʽ 1-ʬʘʟʥʘ ʥʘʧʨʫʛʘ 

ɺʭʽʜʥʘ ʥʘʧʨʫʛʘ 160 -280 ɺʪ 

ɺʭʽʜʥʘ ʯʘʩʪʦʪʘ 47-63 ɻʮ 

ɺʠʭʽʜʥʘ ʯʘʩʪʦʪʘ 48-62 ɻʮ 

ʂʝʨʫʚʘʥʥʷ 

ɯʥʪʝʨʬʝʡʩʠ RS-232,Ethernet 10/100 

ʉʣʦʪ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ + 

ɹʘʪʘʨʝʷ 

ʏʘʩ ʟʘʨʷʜʢʠ 2.2 ʛʦʜʠʥʠ 

ʄʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʙʘʪʘʨʝʾ + 
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ɻʘʨʷʯʘ ʟʤʽʥʘ ʙʘʪʘʨʝʾ + 

ɿʘʭʠʩʪ 

ɿʘʭʠʩʪ ʚʽʜ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʽʤʧʫʣʴʩʽʚ + 

ɿʘʭʠʩʪ ʚʽʜ ʂɿ + 

ʊʠʧ ʟʘʧʦʙʽʞʥʠʢʘ + 

ʊʠʧ ʟʘʧʦʙʽʞʥʠʢʘ ʘʚʪʦʤʘʪʠʯʥʠʡ 

 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʨʦʙʦʪʠ ʜʦ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʤʦʞʥʘ 

ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʯʦʪʠʨʴʦʭ ʟʦʚʥʽʰʥʽʭ ʙʘʪʘʨʝʡ ʤʦʜʝʣʽ SURT192RMXLBP. ɻʨʘʬʽʢ 

ʯʘʩʫ ʨʦʙʦʪʠ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ (ɯɹʇ) ʟ ʨʽʟʥʠʤʠ ʝʬʝʢʪʠʚʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʤʘʣʶʥʢʫ 2.7. 

 

ʈʠʩ. 2.7 ʏʘʩ ʨʦʙʦʪʠ ɼɹɾ. 

ʂʨʠʚʘ A - ʨʦʙʦʪʘ ɼɹɾ ʚ ʢʦʤʧʣʝʢʪʽ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʙʘʪʘʨʝʷʤʠ. 

ʂʨʠʚʽ B, C, D, E - ʨʦʙʦʪʘ ɼɹɾ ʚ ʢʦʤʧʣʝʢʪʽ ʟ 1,2,3,4 (ʚʽʜʧʦʚʽʜʥʦ) ʟʦʚʥʽʰʥʽʤʠ 

ʙʘʪʘʨʝʷʤʠ SURT192RMXLBP (ʢʫʧʫʶʪʴʩʷ ʦʢʨʝʤʦ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʨʘʥʠʡ ɼɹɾ ʟʘʙʝʟʧʝʯʠʪʴ ʙʣʠʟʴʢʦ 20 ʭʚʠʣʠʥ ʨʦʙʦʪʠ ʎʆɼ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

ɺʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ APC Smart-UPS RT 

8000VA RM ʜʦʨʽʚʥʶʻ 133 280 ʛʨʥ. 
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʚʘ ɼɹɾ, ʷʢʽ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʜʚʦʭ ʨʽʟʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʧʽʜʩʪʘʥʮʽʡ, 

ʨʦʟʪʘʰʦʚʘʥʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʚʠʜʘʣʝʥʦ ʜʨʫʛ ʚʽʜ ʜʨʫʛʘ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʢʣʘʩʪʝʨʘ. 

2.4.2. ɺʠʙʽʨ ʩʝʨʚʝʨʥʦʾ ʩʪʽʡʢʠ 

ɼʣʷ ʟʨʫʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʩʝʨʚʝʨʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʩʝʨʚʝʨʥʘ 

ʩʪʽʡʢʘ. 

ɺʘʞʣʠʚʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʧʨʠ ʚʠʙʦʨʽ ʩʪʽʡʢʠ ʻ ʚʽʜʤʽʥʥʘ ʚʝʥʪʠʣʷʮʽʷ 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʥʽʡ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ. ɹʽʣʴʰ ʦʩʦʙʣʠʚʠʭ 

ʚʠʤʦʛ ʜʦ ʩʝʨʚʝʨʥʦʾ ʩʪʽʡʮʽ ʥʝʤʘʻ, ʪʦʤʫ ʤʦʞʥʘ ʟʫʧʠʥʠʪʴʩʷ ʥʘ ʥʘʡʧʨʦʩʪʽʰʽʡ 

ʢʦʤʧʣʝʢʪʘʮʽʾ ʚʽʜʢʨʠʪʦʾ ʩʪʽʡʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʶ ʚʝʨʪʠʢʘʣʴʥʦ, 2-ʭ ʨʘʤʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʩʫʤʽʩʥʫ ʜʣʷ ʤʦʥʪʘʞʫ ʦʙʣʘʜʥʘʥʥʷ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ɺʠʭʦʜʷʯʠ ʟ 

ʚʠʤʦʛ ʧʽʜʭʦʜʠʪʴ ʩʝʨʚʝʨʥʘ ʩʪʽʡʢʘ NT R4220B 19 ". ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʽʡʢʠ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2.6. 

ʊʘʙʣʠʮʷ 2.6 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ NT R4220B 19 

ɺʠʨʦʙʥʠʢ NT 

ʄʦʜʝʣʴ R4220 B 

ʄʘʪʝʨʽʘʣ ʍʦʣʦʜʥʦʢʘʪʘʥʘ ʩʪʘʣʴ 1.5-2.0 ʤʤ 

ʅʽʞʢʠ ɿ ʨʝʛʫʣʴʦʚʘʥʦʶ ʚʠʩʦʪʦʶ 

ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 220 ʢʛ 

 

2.5. ʇʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʨʦʙʦʪʠ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ 

ʙʫʪʠ ʥʘʜʽʡʥʠʤ, ʧʨʦʜʫʢʪʠʚʥʠʤ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦʙʦʪʫ ʚʩʽʭ 

ʥʝʦʙʭʽʜʥʠʭ ʩʝʨʚʽʩʽʚ. ʅʝʦʙʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ VMware vSphere, ʷʢʠʡ ʩʧʨʘʚʝʜʣʠʚʦ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ 

ʥʘʡʥʘʜʽʡʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʎʆɼ. ʂʦʤʧʘʥʽʷ VMware ʧʦʟʠʮʽʦʥʫʻ ʡʦʛʦ ʷʢ 

ʧʦʪʫʞʥʫ ʧʣʘʪʬʦʨʤʫ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽ ʨʦʟʛʦʨʪʘʪʠ ʩʧʨʘʚʞʥʶ 
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ʧʨʠʚʘʪʥʫ çʭʤʘʨʫè. ʂʦʤʧʣʝʢʩ ʥʘʜʘʻʪʴʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʚʠʧʫʩʢʘʭ, ʘ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ 

ʧʽʜʭʦʜʷʪʴ ʷʢ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʢʦʤʧʘʥʽʡ, ʪʘʢ ʽ ʜʣʷ ʚʝʣʠʯʝʟʥʠʭ ʢʦʨʧʦʨʘʮʽʡ. 

ʋ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʷʪʴ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: 

¶ ʩʣʫʞʙʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, 

ʤʝʨʝʞ ʽ ʩʝʨʚʝʨʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʩʝ ʮʝ ʚʠʜʽʣʷʻʪʴʩʷ ʽ ʥʘʜʽʡʥʦ ʦʙ'ʻʜʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʘʥʜ 

ʜʦʜʘʪʢʽʚ ʽ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʙʽʟʥʝʩ-ʟʘʚʜʘʥʥʷʤʠ; 

¶ ʩʣʫʞʙʠ ʜʦʜʘʪʢʽʚ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʧʨʦʛʨʘʤʘʤʠ ʚ ʥʘʷʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ VMware 

vSphere. ʇʨʠ ʮʴʦʤʫ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪ ʆʉ, ʘ ʪʘʢʦʞ ʪʠʧ ʧʨʦʛʨʘʤʠ. 

ʂʦʤʧʣʝʢʩ VMware vCenter Server ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʥʝ ʪʽʣʴʢʠ ʜʦʜʘʪʢʽʚ, ʘʣʝ ʽ ʩʣʫʞʙ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʚʽʥ ʟʜʽʡʩʥʶʻ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʦʪʦʯʥʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ, 

ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʚʩʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʚ ʤʘʣʠʭ, ʽ ʫ ʚʝʣʠʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʩʣʫʞʙʠ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʦʢʨʝʤʽ ʨʝʩʫʨʩʠ ʚ ʧʦʚʥʽʩʪʶ ʩʪʽʡʢʫ ʜʦ ʚʽʜʤʦʚ ʧʣʘʪʬʦʨʤʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʪʠʧʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʥʘʡʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʭ ʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʦʜʘʪʢʽʚ. ʋ vSphere ʚʠʜʽʣʷʶʪʴ 

ʪʘʢʽ ʚʠʜʠ ʨʦʙʽʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: 

VMware vCompute. ɼʘʥʽ ʩʣʫʞʙʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʽ 

ʚʠʩʦʢʦ ʾʚʽʨʪʫʘʣʽʟʘʮʽʾ ʩʝʨʚʝʨʽʚ. ɺʦʥʠ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʣʦʛʽʯʥʽ ʧʫʣʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʠʟʥʘʯʘʪʠʩʷ ʜʦʜʘʪʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʠʭ ʟʘʧʠʪʽʚ. 

VMware ESXi. ɼʘʥʽ ʩʣʫʞʙʠ  ̒ʥʘʜʽʡʥʠʤ ʨʽʚʥʝʤ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʧʝʨʝʚʽʨʢʫ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ɼʘʥʠʡ ʨʽʚʝʥʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʙʩʪʨʘʛʫʚʘʪʠ 

ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ. ʅʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʟʦʤ ʟ 

ʨʽʟʥʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʦʜʥʦʯʘʩʥʦ. ɿʘʚʜʷʢʠ ʫʧʨʘʚʣʽʥʥʶ ʧʘʤ'ʷʪʪʶ ʽ 

ʧʝʨʝʜʙʘʯʝʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟ'ʷʚʣʷʻʪʴʩʷ 
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ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʜʘʪʢʽʚ ʟ ʚʠʩʦʢʦʶ 

ʢʦʥʩʦʣʽʜʘʮʽʻʶ. ɸ ʮʝ ʧʝʨʝʚʝʨʰʫʻ ʤʦʞʣʠʚʦʩʪʽ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦ. 

VMware Distributed Resource Scheduler (DRS) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦ ʦʙ'ʻʜʥʘʥʥʶ 

ʬʽʟʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʢʣʘʩʪʝʨʽʚ. ʊʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭ ʜʠʥʘʤʽʯʥʠʝ ʚʠʜʽʣʝʥʥʷ ʜʣʷ 

ʚʽʟʫʘʣʴʥʠʭ ʤʘʰʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʽ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʙʽʟʥʝʩʫ. ɺ VMware DRS ʚʭʦʜʠʪʴ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

VMware Distributed Power Management (DPM). ɺʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʷʢʽʩʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʣʘʩʪʝʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʩʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚʩʽʭ ʩʝʨʚʝʨʽʚ. 

VMware vStorage ʻ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʩʣʫʞʙʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʟ ʦʩʥʦʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʨʝʩʫʨʩ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʨʽʟʥʠʭ ʜʘʥʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʠʪʴ ʜʦʤʦʛʪʠʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʻʤʥʦʩʪʝʡ 

ʩʭʦʚʠʱʘ. 

vStorage Virtual Machine File System ʘʙʦ VMFS ʻ ʢʣʘʩʪʝʨʥʦʾ ʩʠʩʪʝʤʦʶ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʧʽʣʴʥʝ ʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʬʘʡʣʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ 

ʩʝʨʚʝʨʽʚ. 

VMware vStorage Thin Provisioning ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʠʥʘʤʽʯʥʝ ʥʘʜʘʥʥʷ 

ʻʤʥʦʩʪʝʡ ʚ ʩʭʦʚʠʱʝ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʢʫʧʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʪʽʣʴʢʠ 

ʧʦ ʥʝʦʙʭʽʜʥʦʩʪʽ. ɼʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʥʘ ʩʭʦʚʠʱʝ. ɸ 

ʽʥʦʜʽ ʝʢʦʥʦʤʽʷ ʜʦʩʷʛʘʻ 50%. 

ʉʣʫʞʙʠ ʜʦʜʘʪʢʽʚ VMware vSphere ʦʩʥʘʱʝʥʽ ʚʙʫʜʦʚʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʜʦʜʘʪʢʽʚ. ɺʦʥʠ ʟ ʫʩʧʽʭʦʤ 

ʤʦʞʫʪʴ ʢʝʨʫʚʘʪʠ ʜʦʩʪʫʧʦʤ, ʨʽʚʥʝʤ ʙʝʟʧʝʢʠ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʘ ʮʝ ʚʘʞʣʠʚʦ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʙʽʟʥʝʩʫ. ɺʦʥʠ ʟ ʣʝʛʢʽʩʪʶ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʜʦʜʘʪʢʠ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʦʙʨʘʥʦʾ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ. 

VMware vMotion ʧʦʟʙʘʚʣʷʻ ʚʽʜ ʧʣʘʥʦʚʠʭ ʧʨʦʩʪʦʾʚ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʠ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝʡ ʧʨʦʮʝʩ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʨʝʛʣʘʤʝʥʪʥʠʤʠ ʨʦʙʦʪʘʤʠ ʧʦ ʩʝʨʚʝʨʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʦʮʝʩ ʙʝʟʧʝʨʝʙʽʡʥʦʾ 
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ʨʦʙʦʪʠ ʤʦʞʣʠʚʠʡ, ʪʘʢ ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʤʘʰʠʥ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʫʪʥʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʝʨʝʨʚʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

Vmware High Availability (HA) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʝʨʝʟʘʧʫʩʢʫ ʜʦʜʘʪʢʽʚ, ʷʢʱʦ ʚʽʜʙʫʣʘʩʷ ʚʽʜʤʦʚʘ 

ʆʉ ʘʙʦ ʜʝʷʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʅʘ ʮʝ ʡʜʝ ʥʝ ʙʽʣʴʰʝ ʢʽʣʴʢʦʭ ʭʚʠʣʠʥ. 

VMware High Availability (HA) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ 

ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʚ ʨʘʟʽ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʤʦʚ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʥʝ ʚʠʥʠʢʘʶʪʴ ʧʨʦʩʪʦʾ ʚ ʨʦʙʦʪʽ. 

VMware Data Recovery ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʫ ʧʨʦʮʝʩʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ. 

ʅʝʦʙʭʽʜʥʦʩʪʽ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʛʝʥʪʽʚ ʜʣʷ ʤʘʣʠʭ ʩʝʨʝʜʦʚʠʱ ʧʨʦʩʪʦ 

ʥʝʤʘʻ. 

ʉʣʫʞʙʠ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʩʫʨʩʫ ʜʣʷ 

ʚʩʽʭ ʜʦʜʘʪʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʝʨʝʨʚʠ ʚ ʨʦʙʦʪʽ. ɸ ʚʩʽ ʜʽʾ ʧʦ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʠʭ ʧʦʪʨʝʙ. 

VMware DRS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʨʝʩʫʨʩʠ ʩʝʨʚʝʨʘ, ʱʦʙ ʥʘʜʘʪʠ ʧʦʪʨʽʙʥʠʡ ʨʝʩʫʨʩ 

ʧʝʚʥʦʾ ʧʨʦʛʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʚʜʘʥʥʷ ʙʽʟʥʝʩʫ, ʘ ʚ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʪʢʽʚ. 

ʗʢʱʦ ʚʠʥʠʢʥʝ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ çʛʘʨʷʯʝè ʜʦʜʘʚʘʥʥʷ ʧʘʤ'ʷʪʽ ʜʦ 

ʎʇ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʫʪʥʽ ʧʨʦʩʪʦʾ ʽ ʧʝʨʝʨʚʠ ʚ ʨʦʙʦʪʽ. 

3 ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʆɽʂʊʋ ɺɯɼʄʆɺʆʉʊɯʁʂʆɻʆ ʂʃɸʉʊɽʈɸ 

3.1. ʇʣʘʥʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɺʩʽ ʤʝʨʝʞʝʚʽ ʩʝʨʚʽʩʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʽʜʩʠʩʪʝʤʠ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ 

ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ VMware. ʊʨʝʙʘ ʩʧʣʘʥʫʚʘʪʠ 

ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʽ ʨʦʟʧʦʜʽʣʠʪʠ ʤʽʞ ʥʠʤʠ 

ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ. ɼʣʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʦʩʪʴʦʚʠʤʠ ʜʦʤʝʥʘʤʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ 

ʛ̔ʧʝʨʚʟ̔ʦʨʘ, ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʘ ʪʘʢ ʩʘʤʦ ʨʦʙʦʪʠ ʛʦʩʪʴʦʚʠʭ ɺʄ ʟ ʽʥʰʠʤʠ ʩʝ

 ʛʤʝʥʪʘʤʠ ʤʝʨʝʞʽ ʪʨʝʙʘ ʚʠʙʨʘʪʠ ʤʦʜʝʣʴ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʮʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʠʭ 
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ʩʝʨʚʽʩʽʚ ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʟ ʩʝʨʚʝʨʽʚ ʥʘ ʬʽʟʠʯʥʦʤʫ ʘʙʦ ʧʨʦʛʨʘʤʥʦʤʫ 

ʨʽʚʥʽ. ʋʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʥʘʩʪʫʧʥʽ 

ʧʽʜʟʘʜʘʯʽ: 

¶ ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ; 

¶ ʨʦʟʧʦʜʽʣ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʞ ʛʦʩʪʴʦʚʠʤʠ ɺʄ; 

¶ ʤʦʜʝʣʴ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ ɺʄ ʚ ʤʝʞʘʭ ʛʠʧʝʨʚʠʟʦʨʘ; 

¶ ʤʝʨʝʞʝʚʘ ʚʟʘʻʤʦʜʽʷ ʛʽʧʝʨʚʽʟʦʨʘ; 

¶ ʧʣʘʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ ɺʄ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʘ ʪʘʢ 

ʩʘʤʦ ʟ ʽʥʰʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʤʝʨʝʞʽ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʧʨʠ 

ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʙʦʷʭ ʩʠʩʪʝʤʠ. 

3.2. ʈʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʚ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʙʫʜʝ ʚʠʟʥʘʯʝʥʥʷ, ʚ ʷʢʦʤʫ ʨʝʞʠʤʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʆʉ 

ʚʽʨʪʫʘʣʽʟʽʨʫʝʤʦʛʦ ʩʝʨʚʽʩʫ. VMware ʧʽʜʪʨʠʤʫʻ ʜʚʘ ʨʝʞʠʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ: 

ʧʘʨʘʚʽʪʨʫʘʣʽʟʘʮʽʷ ʽ ʘʧʘʨʘʪʥʘ ʚʽʨʪʫʘʣʽʟʘʮʽʷ. 

ʇʘʨʘʚʽʨʪʫʘʣʽʟʘʮʽʷ (PV) - ʘʜʘʧʪʘʮʽʷ ʷʜʨʘ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʨʦʙʦʪʠ ʩʧʽʣʴʥʦ ʟ VMware. ɼʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʜʫʞʝ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʝʤʫʣʷʮʽʾ "ʩʧʨʘʚʞʥʴʦʛʦ ʟʘʣʽʟʘ", ʧʨʦʩʪʦʪʠ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʦʙʣʽʢʫ 

ʽʩʥʫʚʘʥʥʷ ʛʠʧʝʨʚʠʟʦʨʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʠʢʽʚ ʚ ʢʦʜʽ ʷʜʨʘ. 

ʋ PV-ʨʝʞʠʤʽ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴʩʷ çʚʢʣʘʜʝʥʽè ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʧʨʦʮʝʩʦʨʘ, 

ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ 32-ʙʽʪʦʚʠʤ ʽ 64-ʙʽʪʦʚʠʤ ʨʝʞʠʤʦʤ, ʧʽʜʪʨʠʤʢʘ 

ʝʤʫʣʷʮʽʾ ʘʧʘʨʘʪʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚ PV-ʨʝʞʠʤʽ ʚʽʜʩʫʪʥʷ ʧʦʯʘʪʢʦʚʠʡ ʬʨʘʛʤʝʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʘ (ɿ ʽʤʽʪʘʮʽʻʶ ʢʦʜʫ BIOS, ʟʘʚʘʥʪʘʞʫʚʘʯʘ ʽ ʪ. ɼ.), ɸ ʷʜʨʦ ʛʦʩʪʴʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚʽʜʨʘʟʫ ʞ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚ ʧʦʪʨʽʙʥʦʤʫ ʨʝʞʠʤʽ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʷʢ 

ʟʘʧʫʩʢʘʶʪʴʩʷ ʟʚʠʯʘʡʥʽ ʧʨʦʛʨʘʤʠ. 

ʋ ʨʝʞʠʤʽ ʘʧʘʨʘʪʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ (HVM) ʛʦʩʪʴʦʚʘ ʆʉ "ʥʝ ʟʥʘʻ" ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʛʠʧʝʨʚʠʟʦʨʘ. VMware ʝʤʫʣʶʻ ʨʝʘʣʴʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ 
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ʧʨʦʚʝʩʪʠ ʧʦʯʘʪʢʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʆʉ. ʇʦ ʾʾ ʟʘʢʽʥʯʝʥʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PV-ʜʨʘʡʚʝʨʘ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʰʚʠʜʢʠʡ 

ʽʥʪʝʨʬʝʡʩ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʮʝ ʧʨʘʮʶʻ ʚ PV-

ʨʝʞʠʤʽ. 

ɼʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʩʽʭ ʩʝʨʚʝʨʽʚ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʘʩʦʚʠʤ ʇʆ, ʧʦʚʠʥʝʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʝʞʠʤ ʘʧʘʨʘʪʥʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

3.3. ʈʦʟʧʦʜʽʣ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʞ ʛʦʩʪʴʦʚʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ 

ʉʘʤ ʛʠʧʝʨʚʠʟʦʨ VMware ʜʣʷ ʨʦʙʦʪʠ ʚʠʤʘʛʘʻ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʧʘʨʘʪʥʠʭ 

ʨʝʩʫʨʩʽʚ ʢʦʤʧ'ʶʪʝʨʘ. ɻʠʧʝʨʚʠʟʦʨ ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ Linux ʽ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 128 MB 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ ʙʣʠʟʴʢʦ 1%. 

ʆʩʥʦʚʥʝ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʧʦʪʨʽʙʥʦ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʤʘʰʠʥʘʤʠ. ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʩʝʨʚʽʩʽʚ ʚ ʨʘʟʽ ʘʧʘʨʘʪʥʠʭ 

ʘʙʦ ʧʨʦʛʨʘʤʥʠʭ ʟʙʦʾʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʜʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʩʝʨʚʝʨʘ, ʚʩʝ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʚʽʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ɻʽʧʝʨʚʽʟʦʨ ʽ 

ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʮʠʭ ʛʽʧʝʨʚʽʟʦʨʘ ʧʦʚʠʥʥʦ ʚʠʩʪʘʯʠʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʝʨʚʽʩʽʚ. 

ɺʩʝ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʘ ʪʘʢ ʞʝ ʩʘʤʠʤ ʛʽʧʝʨʚʽʟʦʨʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ VMware vSphere Client. 

VMware ʤʦʞʝ ʤʘʥʽʧʫʣʶʚʘʪʠ ʨʽʟʥʠʤʠ ʘʧʘʨʘʪʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʮʠʭ ʨʝʩʫʨʩʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ: ʢʽʣʴʢʽʩʪʶ ʷʜʝʨ CPU, ʧʨʦʮʝʩʦʨʥʠʤ ʯʘʩʦʤ 

ʢʦʞʥʦʛʦ ʷʜʨʘ, ʦʙ'ʻʤʦʤ ʆɿʋ, PCI, USB, SCSI ʽ ʽʥʰʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɼʠʩʢʦʚʠʡ 

ʧʨʦʩʪʽʨ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʤʦʞʝ ʨʦʟʧʦʜʽʣʷʪʴʩʷ, ʷʢ ʥʘ 

ʨʽʚʥʽ ʬʘʡʣʽʚ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʙʣʦʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɼʣʷ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʩʣʽʜ ʧʦʨʘʭʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʚʩʽʭ 

ʩʝʨʚʽʩʽʚ. ʊʘʢ ʷʢ ʚ ʢʦʞʥʦʤʫ ʟ ʩʝʨʚʝʨʽʚ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ 16 

ʧʦʪʫʞʥʠʭ ʚʦʩʴʤʠʷʜʝʨʥʠʭ ʧʨʦʮʝʩʦʨʽʚ Intel Xeon E5-2640 v2 2,7 ɻɻʮ (ʨʘʟʦʤ 128 

ʷʜʝʨ), ʧʨʦʮʝʩʦʨʥʠʭ ʨʝʩʫʨʩʽʚ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʚʠʩʪʘʯʠʪʴ, ʱʦʙ ʟ ʟʘʧʘʩʦʤ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚʠʤʦʛʠ ʚʩʽʭ ʩʝʨʚʽʩʽʚ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 



51 
 

ʆʩʥʦʚʥʘ ʚʠʤʦʛʘ ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʧʘʤ'ʷʪʽ - ʩʫʤʘʨʥʠʡ ʦʙʩʷʛ ʧʦʪʦʯʥʦʾ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʚʩʽʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʙʩʷʛ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʬʽʟʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʥʘ ʷʢʽʡ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʚʠʢʦʥʫʶʪʴʩʷ. 

ɼʣʷ ʢʦʞʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʦʞʥʘ ʚʠʜʽʣʷʪʠ ʥʝʦʙʭʽʜʥʫ ʽ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʆɿʋ. ʄʘʢʩʠʤʫʤ ʙʫʜʝ ʚʠʜʽʣʷʪʠʩʷ ʜʠʥʘʤʽʯʥʦ, ʥʘ ʚʠʤʦʛʫ ʩʘʤʠʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. 

ʆʮʽʥʦʯʥʽ ʚʠʤʦʛʠ ʜʦ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʥʘʩʪʫʧʥʽ (ʨʝʘʣʴʥʽ ʚʠʤʦʛʠ ʩʠʣʴʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʽʩʠ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʤʧʽʨʠʯʥʦ ʚ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ): 

DHCP, DNS, FTP, VPN - ʮʝ ʩʝʨʚʽʩʠ ʜʫʞʝ ʝʢʦʥʦʤʽʯʥʽ ʚ ʧʣʘʥʽ ʩʠʩʪʝʤʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʂʦʞʥʦʤʫ ʟ ʩʝʨʚʽʩʽʚ ʮʠʭ ʟ ʥʘʚʽʪʴ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʦʩʠʪʴ 1 GB ʆɿʋ, ʨʘʟʦʤ 5GB ʥʘ ʚʩʽ ʮʽ ʩʝʨʚʽʩʠ. 

ʂʘʩʦʚʠʡ ʩʝʨʚʝʨ, ɹʦʥʫʩʥʠʡ ʩʝʨʚʝʨ, ɼʠʩʢʦʥʪ ʩʝʨʚʝʨ, ʉʝʨʚʝʨ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ, ɺʽʜʝʦ ʩʝʨʚʝʨ, ʉʝʨʚʝʨ ʤʦʥʽʪʦʨʠʥʛʫ - ʢʦʞʝʥ ʟ ʮʠʭ ʩʝʨʚʽʩʽʚ, 

ʩʧʦʞʠʚʘʻ ʨʝʩʫʨʩʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʪʦʨʛʦʚʝʣʴʥʦʾ ʤʝʨʝʞʽ, ʽ ʧʘʨʘʤʝʪʨʠ ʮʽ 

ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ɺʩʽ ʮʽ ʩʝʨʚʽʩʠ ʩʣʽʜ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ, ʽ 

ʥʘʜʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʥʘ ʛʨʫʧʫ: 

¶ ʤʘʣʘ ʪʦʨʛʦʚʝʣʴʥʘ ʤʝʨʝʞʘ (ʜʦ 20 ʤʘʛʘʟʠʥʽʚ), ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʷʜʝʨ ʧʨʦʮʝʩʦʨʘ - 2, 4 GB ʆɿʋ ʽ 100 GB ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ; 

¶ ʩʝʨʝʜʥʷ ʪʦʨʛʦʚʝʣʴʥʘ ʤʝʨʝʞʘ (ʚʽʜ 20 ʜʦ 100 ʤʘʛʘʟʠʥʽʚ), ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʧʨʦʮʝʩʦʨʘ - 8, 12 GB ʆɿʋ ʽ 500 GB ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ; 

¶ ʚʝʣʠʢʘ ʪʦʨʛʦʚʝʣʴʥʘ ʤʝʨʝʞʘ (ʧʦʥʘʜ 100 ʤʘʛʘʟʠʥʽʚ), ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʧʨʦʮʝʩʦʨʘ - 8, 16 GB ʆɿʋ ʽ ʚʽʜ 500 GB ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʽ 

ʚʠʱʝ (ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʫ, ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟ 

ʢʣʽʻʥʪʦʤ). 

ɿʘʚʘʥʪʘʞʝʥʥʷ HTTP-ʩʝʨʚʝʨʘ Apache ʟʘʟʚʠʯʘʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʚʽʜʫʚʘʥʴ ʩʘʡʪʫ. 

ʉʘʡʪ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʚʠʤʘʛʘʻ ʧʨʠʙʣʠʟʥʦ 200 MB ʥʘ 100 ʧʽʜʢʣʶʯʝʥʴ. 

ɺʠʟʥʘʯʠʤʦ ʜʣʷ Apache 4GB ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. 
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ɿʘʚʘʥʪʘʞʝʥʥʷ ʪʝʨʤʽʥʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ ʪʝʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʧʽʜʢʣʶʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. SSH ʚʢʨʘʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫ ʧʣʘʥʽ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ, 

VNC ʪʨʦʭʠ ʙʽʣʴʰʝ ʚʠʤʦʛʣʠʚʠʡ. ɿ ʟʘʧʘʩʦʤ ʚʠʟʥʘʯʠʤʦ ʜʣʷ ʪʝʨʤʽʥʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ 

4GB ʆɿʋ. 

ʇʨʠʤʽʪʢʘ: ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʚʜʘʥʴ, ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʝʩʽʡ, ʢʽʣʴʢʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʘʟʦʤ, ʜʣʷ ʨʦʙʦʪʠ ʚʩʽʭ ʩʝʨʚʽʩʽʚ (ʧʨʠʙʣʠʟʥʦ) ʧʦʪʨʽʙʥʦ 150 GB ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤ'ʷʪʽ. ʅʘ ʢʦʞʥʦʤʫ ʩʝʨʚʝʨʽ ʟ ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ 256 GB ʆɿʋ. 

ʮʴʦʛʦ ʟ ʟʘʧʘʩʦʤ ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʚʩʽʭ ʩʝʨʚʽʩʽʚ, ʥʘʚʽʪʴ ʚ ʨʘʟʽ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʦʜʥʦʤʫ ʛʽʧʝʨʚʽʟʦʨʘ. 

ʆʙʩʷʛ ʧʘʤ'ʷʪʽ, ʷʢʠʡ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʘʤ VMware ʦʙʤʝʞʫʻʪʴʩʷ ʧʦ ʩʫʪʽ 

ʪʽʣʴʢʠ ʘʧʘʨʘʪʥʦʾ ʧʽʜʪʨʠʤʢʦʶ ʩʝʨʚʝʨʽʚ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʎʆɼ. 

ʋ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʘʤ'ʷʪʽ ʦʜʥʦʛʦ ʽʟ ʩʝʨʚʽʩʽʚ VMware ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʜʦʜʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʆɿʋ ʟ ʚʽʣʴʥʦʾ ʦʙʣʘʩʪʽ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʨʦʟʧʦʜʽʣ ʛʦʩʪʴʦʚʠʭ ʤʘʰʠʥ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ. 

ʎʝʡ ʨʦʟʧʦʜʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʟʘʩʦʙʘʤʠ ʩʘʤʦʛʦ 

ʛʠʧʝʨʚʠʟʦʨʘ. 

ʋ ʨʘʟʽ ʷʢʱʦ ʤʦʞʣʠʚʦʩʪʝʡ ʦʜʥʦʛʦ ʙʫʜʝ ʥʝ ʚʠʩʪʘʯʘʪʠ, ʛʠʧʝʨʚʠʟʦʨ 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʧʦʜʽʣʠʪʴ ʛʦʩʪʴʦʚʫ ʤʘʰʠʥʫ ʥʘ ʜʨʫʛʦʤʫ ʛʽʧʝʨʚʽʟʦʨʘ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʝʨʚʝʨʽʚ ʥʘ ɻʽʧʝʨʚʽʟʦʨ ʽ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʢʦʞʥʦʾ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 

ɺʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʷʢ ʤʦʥʦʧʦʣʴʥʦ, ʪʘʢ ʽ ʦʢʨʝʤʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʧʨʦʮʝʩʦʨʥʦʛʦ ʨʝʩʫʨʩʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 10 ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʷʢ ʥʘ ʦʜʥʦʤʫ ʷʜʨʽ, ʪʘʢ ʢʦʞʥʦʾ ʟ ʮʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʣʘʩʥʝ 

ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʚ ʤʦʥʦʧʦʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

VMware ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʣʶʚʘʪʠ (ʧʨʦʢʠʜʘʪʠ) PCI ʽ USB ʧʨʠʩʪʨʦʾ ʚ ʚʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʘʢʪʫʘʣʴʥʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʆʉ ʟ USB-ʢʣʶʯʝʤ ʟʘʭʠʩʪʫ. ʊʘʢʽ ʢʣʶʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ ʩʝʨʚʽʩʫ ɽɻɸʀʉ, ʽ ʜʣʷ ʣʽʮʝʥʟʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʢʘʩʦʚʠʭ ʽ ʙʦʥʫʩʥʠʭ ʩʝʨʚʝʨʽʚ. 
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ʊʘʢ ʩʘʤʦ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʘʤ'ʷʪʽ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʤʘʰʠʥʘʤʠ VMware. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ VMware DRS, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʜʠʥʘʤʽʯʥʝ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʥʽ ʨʝʩʫʨʩʠ. 

3.4. ʄʦʜʝʣʴ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ ʜʦʤʝʥʽʚ ʚ ʤʝʞʘʭ ʛʠʧʝʨʚʠʟʦʨʘ 

ʄʝʨʝʞʝʚʝ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʚ ʤʝʞʘʭ ʛʠʧʝʨʚʠʟʦʨʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʨʝʞʝʚʠʭ ʟʘʩʦʙʽʚ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʚʟʘʻʤʦʜʽʾ VMware ʩʪʚʦʨʶʻ ʩʧʝʮʽʘʣʴʥʽ ʚʽʨʪʫʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ, 

ʷʢʽ ʽʩʥʫʶʪʴ ʷʢ ʥʘ ʩʪʦʨʦʥʽ ʛʦʩʪʴʦʚʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʪʘʢ ʽ ʥʘ ʩʪʦʨʦʥʽ 

ʛʠʧʝʨʚʠʟʦʨʘ. ʂʦʞʥʘ ʪʘʢʘ ʟʚ'ʷʟʢʘ ʫʪʚʦʨʶʻ ʣʦʛʽʯʥʠʡ ʤʝʨʝʞʝʚʠʡ ʤʽʩʪ ʤʽʞ 

ʽʥʪʝʨʬʝʡʩʦʤ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ (ʷʢʘ ʚʚʘʞʘʻ ʡʦʛʦ ʮʽʣʢʦʤ ʨʝʘʣʴʥʠʤʠ ʽ ʥʘʟʠʚʘʻ, 

ʥʘʧʨʠʢʣʘʜ, eth0) ʽ ʚʽʨʪʫʘʣʴʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʛʠʧʝʨʚʠʟʦʨʘ. 

ɺʽʨʪʫʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʪʚʦʨʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʩʪʘʨʪʽ ʛʦʩʪʴʦʚʠʡ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ɺʽʨʪʫʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ ʚʩʝʨʝʜʠʥʽ ʛʠʧʝʨʚʠʟʦʨʘ ʚʟʘʻʤʦʜʽʶʪʴ 

ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʠʡ ʤʝʨʝʞʝʚʠʡ ʤʽʩʪ, "vSwitch", ʷʢʠʡ ʜʣʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

VMware ʻ ʟʚʠʯʘʡʥʠʤ ʤʝʨʝʞʝʚʠʤ ʢʦʤʫʪʘʪʦʨʦʤ 2-ʦ ʨʽʚʥʷ. ʄʽʩʪ vSwitch 

ʩʪʚʦʨʶʻʪʴʩʷ ʛʽʧʝʨʚʽʟʦʨʦʤ VMware ʘʚʪʦʤʘʪʠʯʥʦ ʽ ʢʦʤʫʪʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʠʡ 

ʤʝʨʝʞʝʚʠʡ ʽʥʪʝʨʬʝʡʩ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ vSwitch ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʽʥʪʝʨʬʝʡʩ eth0, ʚʩʝ ʚʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ 

VMware, ʚ ʤʝʞʘʭ ʩʘʤʦʛʦ ʛʠʧʝʨʚʠʟʦʨʘ ʩʧʽʣʢʫʚʘʪʠʤʫʪʴʩʷ ʯʝʨʝʟ ʮʝʡ ʤʽʩʪ 

(ʨʠʩʫʥʦʢ 3.1) 

 

ʈʠʩ. 3.1 ɺʟʘʻʤʦʜʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 
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ʇʨʠ ʮʴʦʤʫ IP-ʘʜʨʝʩʫ ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʦʞʥʘ ʥʝ ʩʪʘʚʠʪʠ. ɼʣʷ 

ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ ʮʝʡ ʽʥʪʝʨʬʝʡʩ ʙʫʜʝ ʧʦʨʪʦʤ ʢʦʤʫʪʘʪʦʨʘ, ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʽ 

ʽʥʰʽ ʚʫʟʣʠ ʤʝʨʝʞʽ. ʇʽʜ ʯʘʩ ʩʪʘʨʪʫ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʾʡ ʚʠʜʘʻʪʴʩʷ IP-ʘʜʨʝʩʘ ʟ 

ʜʽʘʧʘʟʦʥʫ ʚʣʘʩʥʠʤ DHCP-ʩʝʨʚʝʨʦʤ VMware. ɺʪʽʤ, ʥʽʯʦʛʦ ʥʝ ʟʘʚʘʞʘʻ ʧʦʩʪʘʚʠʪʠ 

ʙʫʜʴ-ʷʢʫ ʩʪʘʪʠʯʥʫ IP-ʘʜʨʝʩʫ ʚʨʫʯʥʫ. 

ɺʟʘʻʤʦʜʽʷ ʛʦʩʪʴʦʚʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚ ʦʜʥʦʤʫ ʟ ʛʽʧʝʨʚʽʟʦʨʽʚ 

ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʤʘʣʶʥʢʫ 3.2: 

 

ʈʠʩ. 3.2 ʄʝʨʝʞʝʚʘ ʩʪʨʫʢʪʫʨʘ ʛʧ̔ʝʨʚʟ̔ʦʨʘ VMware. 

ʗʢʱʦ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʛʠʧʝʨʚʠʟʦʨʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʧʦʜʤʝʨʝʞʘʭ ʽ ʚʟʘʻʤʦʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʪʦ ʧʽʩʣʷ 

ʚʠʟʥʘʯʝʥʥʷ MAC-ʘʜʨʝʩ ʤʽʩʪ vSwitch "ʧʝʨʝʭʦʧʣʶʻ" ʢʦʤʫʪʘʮʽʶ ʧʘʢʝʪʽʚ. ʇʦʜʘʣʴʰʽ 

ʚʟʘʻʤʦʜʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽʡ ʤʽʩʪ, ʱʦ 

ʧʦʟʙʘʚʣʷʻ ʟʦʚʥʽʰʥʶ ʤʝʨʝʞʫ ʚʽʜ "ʟʘʡʚʦʛʦ" ʪʨʘʬʽʢʫ ʽ ʧʨʠʩʢʦʨʶʻ ʤʝʨʝʞʝʚʫ 

ʚʟʘʻʤʦʜʽ ʁʜʦʤʝʥʽʚ. 

3.5. ʄʝʨʝʞʝʚʝ ʚʟʘʻʤʦʜʽʷ ʛʽʧʝʨʚʽʟʦʨʘ 

ʊʘʢ ʷʢ ʛʦʩʪʴʦʚʽ ɺʄ ʟʜʽʡʩʥʶʶʪʴ ʪʨʘʥʩʣʷʮʽʶ ʪʨʘʬʽʢʫ ʷʢ ʟ ʦʜʥʦʛʦ, ʪʘʢ ʽ ʟ 

ʜʝʢʽʣʴʢʦʭ ʟʦʚʥʽʰʥʽʭ ʽʥʪʝʨʬʝʡʩʽʚ ʥʘ ʩʚʦʾ ʤʦʩʪʠ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʛʽʧʝʨʚʽʟʦʨʘʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʰʽ ʽʥʪʝʨʬʝʡʩʠ. ʂʦʞʝʥ ʩʝʨʚʝʨ 
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ʩʝʛʤʝʥʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʢʣʘʩʪʝʨʘ ʦʩʥʘʱʝʥʠʡ ʯʦʪʠʨʤʘ ʤʝʨʝʞʝʚʠʤʠ 

ʽʥʪʝʨʬʝʡʩʘʤʠ. 

ɿ ʯʦʪʠʨʴʦʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʜʚʘ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʦʜʠʥ ʢʘʥʘʣ ʟʽ ʰʚʠʜʢʽʩʪʶ 2 ɻɹ ʚ 

ʩʝʢʫʥʜʫ. ʎʝʡ ʢʘʥʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʟʦʨʦʛʦ ʟʚ'ʷʟʢʫ 

ʛʦʩʪʴʦʚʠʭ ɺʄ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʤʝʨʝʞʝʶ. ʆʜʥʘʢ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʘʥʠʤ ʢʘʥʘʣʦʤ ʜʣʷ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʧʽʜʤʝʨʝʞʽ ʛʽʧʝʨʚʽʟʦʨʘ ʘʙʦ ʤʝʨʝʞʝʚʠʭ ʩʭʦʚʠʱ ʥʝ ʤʦʞʥʘ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʷ ʽʥʪʝʨʬʝʡʩʽʚ. ɺʦʥʠ ʪʘʢʦʞ ʦʙ'ʻʜʥʘʶʪʴʩʷ ʚ ʦʜʠʥ ʢʘʥʘʣ ʟ ʪʘʢʦʶ ʞ 

ʰʚʠʜʢʽʩʪʶ, ʽ ʚʞʝ ʮʝʡ ʢʘʥʘʣ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ ʘʙʦ ʤʽʞ ʥʠʤʠ ʽ ʟʦʚʥʽʰʥʽʤ ʩʭʦʚʠʱʝʤ. 

ɼʚʘ ʮʠʭ ʽʥʪʝʨʬʝʡʩʫ ʦʢʨʝʤʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʢʦʤʫʪʘʪʦʨʦʤ ʟ ʩʝʨʚʝʨʥʦʛʦ 

ʩʝʛʤʝʥʪʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʩʪʝʮʽ ʢʦʤʫʪʘʮʽʾ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʧʦʪʨʽʙʥʦ ʧʦʤʽʩʪʠʪʠ ʽʥʪʝʨʬʝʡʩʠ ʚ ʚʣʘʩʥʠʡ vlan. ʇʨʠ ʮʴʦʤʫ vlan 

ʧʦʪʨʽʙʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʽ ʟ ʙʦʢʫ ʩʪʝʢʘ, ʽ ʟ ʙʦʢʫ ʩʭʦʚʠʱʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʻʜʠʥʠʡ ʧʨʦʩʪʽʨ, ʷʢʠʡ ʛʘʨʘʥʪʫʚʘʪʠʤʝ ʽʟʦʣʷʮʽʶ ʚʩʴʦʛʦ ʩʝʛʤʝʥʪʘ ʚʽʜ 

ʨʝʰʪʠ ʤʝʨʝʞʽ. ɺʠʢʦʥʘʚʰʠ ʚʩʽ ʜʽʾ, ʤʦʞʥʘ ʧʽʜʛʦʪʫʚʘʪʠ ʚʽʜʤʦʚʦʩʪʽʡʢʠʡ ʢʘʥʘʣ 

ʟʚ'ʷʟʢʫ, ʱʦ ʟ'ʻʜʥʫʻ ʢʦʤʫʪʘʮʽʡʥʠʡ ʩʪʝʢ ʽ ɻʽʧʝʨʚʽʟʦʨ. ʏʝʨʝʟ ʥʴʦʛʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʬʘʡʣʠ, ʜʘʤʧʠ ʽ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ. ʂʨʽʤ ʪʦʛʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʧʝʨʝʤʽʱʝʥʥʷ ɺʄ ʽ ʚʟʘʻʤʦʜʽʷ ʟ ʤʝʨʝʞʝʚʠʤ ʩʭʦʚʠʱʝʤ. 

3.6. ʇʣʘʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ ʜʦʤʝʥʽʚ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʟ 

ʽʥʰʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʤʝʨʝʞʽ 

ɻʦʩʪʴʦʚʽ ɺʄ ʽ ɻʽʧʝʨʚʽʟʦʨ, ʘ ʪʘʢʦʞ ʽʥʰʘ ʤʝʨʝʞʘ, ʚʟʘʻʤʦʜʽʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʻʜʠʥʦʛʦ ʢʘʥʘʣʫ ʟʽ ʰʚʠʜʢʽʩʪʶ 2 ɻɹ ʚ ʩʝʢʫʥʜʫ. ʎʝʡ ʢʘʥʘʣ ʫʪʚʦʨʝʥʠʡ ʰʣʷʭʦʤ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʚʦʭ ʽʥʪʝʨʬʝʡʩʽʚ ʛʧ̔ʝʨʚʟ̔ʦʨʘ ʟ ʯʦʪʠʨʴʦʭ. ʇʨʠʯʦʤʫ ʢʦʞʝʥ ʽʥʪʝʨʬʝʡʩ 

ʧʘʨʠ ʦʢʨʝʤʦ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʦʜʥʠʤ ʟ ʢʦʤʫʪʘʪʦʨʽʚ ʩʝʨʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʢʦʤʫʪʘʮʽʡʥʦʤʫ ʩʪʝʢʫ. 

ʊʽ ʤʦʩʪʠ, ʜʦ ʷʢʠʭ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʛʦʩʪʴʦʚʽ ʜʦʤʝʥʠ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʚ 

ʦʢʨʝʤʦʤʫ ʩʝʛʤʝʥʪʽ vlan, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʪʝʢʘ 

ʢʦʤʫʪʘʮʽʾ. ʎʠʭ ʥʝʭʠʪʨʠʭ ʜʽʡ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ 

ʚʽʜʤʦʚʦʩʪʽʡʢʠʡ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ, ʱʦ ʟ'ʻʜʥʫʻ ʛʦʩʪʴʦʚʽ ɺʄ ʽ ʩʪʝʢ. ɿʚ'ʷʟʦʢ ʛʦʩʪʴʦʚʠʭ ɺʄ 
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ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʢʘ ʢʦʤʫʪʘʮʽʾ ʽ ʮʠʭ 

ʧʨʦʟʦʨʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʤʦʩʪʽʚ. ʈʝʰʪʘ 

ʩʝʛʤʝʥʪʽʚ ʤʝʨʝʞʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʛʦʩʪʴʦʚʠʤʠ ɺʄ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʢʘ ʢʦʤʫʪʘʮʽʾ ʽ 

ʚʫʟʣʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʛʨʫʧʘ ʛʦʩʪʴʦʚʠʭ ʜʦʤʝʥʽʚ ʙʫʣʘ ʽʟʦʣʴʦʚʘʥʘ ʩʝʛʤʝʥʪʦʤ vlan, ʙʫʜʝ 

ʧʦʪʨʽʙʥʘ ʥʘʩʪʨʦʡʢʘ ʤʝʨʝʞʝʚʦʛʦ ʤʦʩʪʘ, ʘ ʪʘʢʦʞ ʚʽʨʪʫʘʣʴʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ vlan. 

ʽʩʥʫʻ ʜʚʽ ʛʨʫʧʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ, ʜʦ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʜʚʘ ʩʝʛʤʝʥʪʘ vlan: 

¶ ʛʨʫʧʘ ʛʦʩʪʴʦʚʠʭ ɺʄ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʙʦʪʘ 

ʩʝʨʚʽʩʽʚ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ; 

¶ ʛʨʫʧʘ ʛʦʩʪʴʦʚʠʭ ɺʄ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽʟ 

ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ. 

ʂʦʞʥʘ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʛʨʫʧ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʤʝʨʝʞʝʚʦʛʦ ʤʦʩʪʘ. ɼʘʥʠʡ ʤʽʩʪ ʤʘʻ ʟʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʷʤʠ ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʤʫʪʘʪʦʨʘʤ 

ʜʨʫʛʦʛʦ ʨʽʚʥʷ. ɼʘʣʽ - ʮʽ ʛʨʫʧʠ ʚʘʞʣʠʚʦ ʥʘʩʪʨʦʾʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʩʪʽʚ ʚ 

ʬʘʡʣʘʭ ʢʦʥʬʽʛʫʨʘʮʽʾ VMware. 

ɼʣʷ ʜʚʦʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʦʩʪʽʚ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

vlanʽʥʪʝʨʬʝʡʩʦʚ. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʨʘʥʩʣʷʮʽʷ ʧʝʨʝʜʘʯʽ ʚ ʢʘʥʘʣ, 

ʱʦ ʦʙ'ʻʜʥʫʻ ʨʝʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ. 

ʊʫ ʛʨʫʧʫ ʛʦʩʪʴʦʚʠʭ ɺʄ, ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽʟ ʟʦʚʥʽʰʥʴʦʾ 

ʤʝʨʝʞʽ, ʩʣʽʜ ʨʦʟʤʽʩʪʠʪʠ ʚ ʩʝʛʤʝʥʪ ̔vlan, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʧʽʜʩʠʩʪʝʤʘ 

ʜʦʩʪʫʧʫ. ʊʘʢʠʭ ʜʽʡ ʜʦʩʠʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʽʟʦʣʷʮʽʶ ʮʠʭ ʜʦʤʝʥʽʚ ʚʽʜ 

ʨʝʰʪʠ ʤʝʨʝʞʽ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʘ ʚʟʘʻʤʦʜʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʩʝʨʝʜʠʥʽ ʤʝʨʝʞʽ, 

ʟʥʘʜʦʙʠʪʴʩʷ ʪʝʛʫʚʘʥʥʷ ʽ ʥʘ ʨʽʚʥʽ ʛʽʧʝʨʚʽʟʦʨʘ, ʽ ʥʘ ʨʽʚʥʽ ʦʙʣʘʜʥʘʥʥʷ ʢʦʤʫʪʘʮʽʾ. 

ʉʭʝʤʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʛʦʩʪʴʦʚʠʭ ʜʦʤʝʥʽʚ ʤʽʞ 

ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʘ ʪʘʢ ʞʝ ʩʘʤʠʭ ʛʽʧʝʨʚʽʟʦʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʤʘʣʶʥʢʫ 3.3: 
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ʈʠʩ. 3.3 ʄʝʨʝʞʝʚʘ ʚʟʘʻʤʦʜʽʷ ʛʽʧʝʨʚʽʟʦʨʘ VMware. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʜʽʙʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ, ʪʦ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ 

ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʝʨʽʚ ʤʝʨʝʞʽ, ʪʘʢ ʷʢ ʜʣʷ ʘʛʨʝʛʘʮʽʾ ʢʘʥʘʣʽʚ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʪʫ ʚʽʜ ʢʦʞʥʦʛʦ ʟ ʢʦʥʪʨʦʣʝʨʽʚ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʻʜʠʥʠʡ 

ʢʘʥʘʣ. ʗʢʱʦ ʚ ʦʜʥʦʤʫ ʟ ʢʦʥʪʨʦʣʝʨʽʚ ʚʠʥʠʢʥʝ ʟʙʽʡ, ʪʦ ʟʘʣʠʰʠʚʰʠʡʩ̫ ʢʦʥʪʨʦʣʝʨ 

ʧʨʦʜʦʚʞʠʪʴ ʨʦʙʦʪʫ ʢʘʥʘʣʫ. 

ʇʨʦʝʢʪʦʚʘʥʠʡ ʎʆɼ ʧʦʪʨʝʙʫʻ ʪʦʛʦ, ʱʦʙ ʚʩʝ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ, ʙʫʣʠ ʧʦʤʽʱʝʥʽ ʚ ʧʽʜʤʝʨʝʞʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʾʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʘʪʠʯʥʽ IP-ʘʜʨʝʩʠ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʜʽʙʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʝʨʝʞʝʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʛʽʧʝʨʚʽʟʦʨʘ 

ʟʘʙʝʟʧʝʯʫʻ ʛʨʘʤʦʪʥʫ ʽ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʧʦ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ 

ʎʆɼ. ʇʨʠʯʦʤʫ ʽ ʥʘ ʬʽʟʠʯʥʦʤʫ, ʽ ʥʘ ʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ. 

3.7. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ ʧʨʠ ʘʧʘʨʘʪʥʠʭ ʽ 

ʧʨʦʛʨʘʤʥʠʭ ʟʙʦʷʭ ʩʠʩʪʝʤʠ 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʝʚʦʛʦ ʩʝʨʚʽʩʫ, ʷʢʱʦ ʚʠʥʠʢʣʘ ʚʽʜʤʦʚʘ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙ'ʻʜʥʘʥʥʷʤ ʚʩʽʭ ʛʽʧʝʨʚʽʟʦʨʘ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 
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ʗʢʱʦ ʚʜʘʪʠʩʷ ʜʦ ʪʝʨʤʽʥʦʣʦʛʽʾ VMware, ʪʦ ʢʣʘʩʪʝʨ ʚʽʨʪʫʘʣʽʟʘʮʽʾ - ʮʝ ʚʝʣʠʢʝ 

ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʤʝʨʝʞʝʚʽ ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ ʦʜʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ, ʚʩʝʨʝʜʠʥʽ ʢʣʘʩʪʝʨʘ 

ʤʦʞʝ ʚʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʤʽʛʨʘʮʽʷ ɺʄ VMware. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʤʽʩʪʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ VMware ʚ ʤʝʨʝʞʝʚʦʤʫ 

ʩʭʦʚʠʱʝ, ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʢʣʘʩʪʝʨʥʦʾ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ 

VMware vSphere VMFS. 

ɸʛʨʝʛʘʮʽʷ ʢʘʥʘʣʽʚ ʷʢ ʚ ʦʩʥʦʚʥʦʤʫ ʩʭʦʚʠʱʽ, ʪʘʢ ʽ ʚ ʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʩʪʝʮʽ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʟ ʤʝʨʝʞʝʚʠʤʠ ʩʭʦʚʠʱʘʤʠ, ʷʢʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

5 ɻɹ ʚ ʩʝʢʫʥʜʫ. 

ɺʠʙʽʨ ʘʧʘʨʘʪʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʣʴʰʫ ʤʦʞʣʠʚʽʩʪʴ ʥʘʨʦʱʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ ʧʽʜ ʯʘʩ ʟʚ'ʷʟʢʫ ʟʽ ʩʭʦʚʠʱʝʤ. 

ʉʭʝʤʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʩʪʦʨʽ ʢʣʘʩʪʝʨʘ VMware ʧʦʢʘʟʘʥʘ ʥʘ 

ʤʘʣʶʥʢʫ 3.4: 
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ʈʠʩ. 3.4 ʂʦʥʮʝʧʮʽʷ ʢʣʘʩʪʝʨʘ VMware. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʣʘʩʪʝʨ ʩʪʚʦʨʝʥʠʡ, ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʜʠʥʘʤʽʯʥʦʾ 

ʤʽʛʨʘʮʽʾ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʤʽʞ ʛʽʧʝʨʚʽʟʦʨʘʤʠ. ʇʽʜ ʪʝʨʤʽʥʦʤ çʞʠʚʘ ʤʽʛʨʘʮʽʷè 

ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʝʨʝʥʝʩʝʥʥʷ ɺʄ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ ʙʝʟ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ 

ʩʘʤʦʾ ʤʘʰʠʥʠ ʘʙʦ ʩʝʨʚʽʩʽʚ. ʇʦʢʨʦʢʦʚʦ ʞʠʚʘ ʤʽʛʨʘʮʽʷ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

¶ ʟʫʧʠʥʢʘ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ; 

¶ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʜʘʯʽ ʧʘʨʘʤʝʪʨʽʚ ʤʘʰʠʥʠ ʟ ʚʠʭʽʜʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ 

ʮʽʣʴʦʚʠʡ; 

¶ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʜʘʯʽ ʦʙʨʘʟʫ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʟ ʚʠʭʽʜʥʦʛʦ 

ʩʝʨʚʝʨʘ ʥʘ ʮʽʣʴʦʚʠʡ; 

¶ ʧʽʩʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ ʥʘ ʩʝʨʚʝʨʽ ʮʽʣʴʦʚʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʪʘʤ ʞʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʙʨʘʟ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ; 

¶ ʪʝʧʝʨ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘʧʫʩʢ ʚʠʢʦʥʘʥʥʷ ʤʘʰʠʥʠ ʥʘ ʮʽʣʴʦʚʦʤʫ 

ʩʝʨʚʝʨʽ ʽ ʟʥʠʱʠʪʠ ɺʄ ʥʘ ʚʠʭʽʜʥʦʤʫ ʩʝʨʚʝʨʽ. 

ʊʽ ʨʦʟʜʽʣʠ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʛʦʩʪʴʦʚʦʛʦ ʜʦʤʝʥʘ, ʷʢʽ ʻ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ, ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ SSD-ʥʘʢʦʧʠʯʫʚʘʯʘʭ ʚ ʩʭʦʚʠʱʝ 

NAS. 

ʗʢʱʦ ʦʜʠʥ ʟ ʛʽʧʝʨʚʽʟʦʨʽʚ ʜʘʩʪʴ ʟʙʽʡ ʯʝʨʝʟ ʘʧʘʨʘʪʥʠʡ ʘʙʦ ʧʨʦʛʨʘʤʥʠʡ ʨʽʚʝʥʴ 

ʟ ʜʦʧʦʤʦʛʦʶ ʻʜʠʥʦʛʦ ʩʭʦʚʠʱʘ ʽ ʢʣʘʩʪʝʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʦ ʟ'ʷʚʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʜʦʚʞʠʪʠ ʨʦʙʦʪʫ ʩʝʨʚʽʩʽʚ ʥʘ ʽʥʰʦʤʫ ʛʽʧʝʨʚʽʟʦʨ.̔ ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʥʘʩʪʫʧʥʠʡ ʤʝʪʦʜ: ʷʢʱʦ ʩʪʘʚʩʷ ʨʦʟʨʠʚ ʤʽʞ ʚʫʟʣʘʤʠ, ʪʦ ʢʦʞʝʥ ʟ ʥʠʭ ʩʘʤ ʚʠʟʥʘʯʘʻ 

ʧʨʠʯʠʥʫ, ʧʦ ʷʢʽʡ ʜʨʫʛʠʡ ʚʫʟʦʣ ʥʝ ʚʠʜʥʦ. ɼʘʣʽ ʚʠʥʠʢʘʻ ʜʚʘ ʚʘʨʽʘʥʪʠ: 

¶ ʘʙʦ ʚʫʟʦʣ ʙʘʯʠʪʴ, ʱʦ ʧʨʠʯʠʥʘ ʚ ʥʴʦʤʫ, ʪʘʢ ʷʢ ʚʽʥ ʽʟʦʣʴʦʚʘʥʠʡ. 

ɺʠʟʥʘʯʠʪʠ ʮʝ ʧʨʦʩʪʦ - ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʫʟʦʣ ʥʝ ʙʘʯʠʪʴ ʥʽ ʪʽʣʴʢʠ ʜʨʫʛʫ 

ʯʘʩʪʠʥʫ, ʘ ʡ ʚʟʘʛʘʣʽ ʥʽʢʦʛʦ. ʗʢʱʦ ʪʘʢ, ʪʦ ʚʠʤʠʢʘʻʪʴʩʷ ʚʩʷ ʚʽʨʪʫʘʣʴʥʘ 

ʤʘʰʠʥʘ; 
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¶ ʘʙʦ ʚʫʟʦʣ ʤʦʞʝ ʙʘʯʠʪʠ, ʱʦ ʧʨʠʯʠʥʦʶ ʧʨʦʙʣʝʤʠ ʩʪʘʣʘ ʜʨʫʛʘ 

ʯʘʩʪʠʥʘ, ʪʦʙʪʦ ʥʝ ʚʠʜʥʦ ʪʽʣʴʢʠ ʾʾ. ʊʦʜʽ ʮʝʡ ʚʫʟʦʣ ʩʘʤʦʩʪʽʡʥʦ ʟʘʧʫʩʢʘʻ ʚʩʽ 

ʤʘʰʠʥʠ, ʷʢʠʭ ʙʨʘʢʫʻ ʯʝʨʝʟ ʨʦʟʨʠʚ. 

ʄʘʰʠʥʠ ʚʮʽʣʽʣʦʛʦ ʚʫʟʣʘ ʥʝ ʧʦʤʽʯʘʶʪʴ ʥʽʷʢʠʭ ʟʤʽʥ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʪʽ ʤʘʰʠʥʠ, 

ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʥʝʧʨʘʮʶʶʯʦʤʫ ʚʫʟʣʽ, ʚʽʜʯʫʚʘʶʪʴ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʭʝʤʘ ʤʝʨʝʞʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʩʪʝʢ ʽ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʠʩʪʝʤ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʤʘʣʶʥʢʫ 3.5: 
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ʈʠʩ. 3.5 ʉʭʝʤʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʛʦ ʨʽʰʝʥʥʷ. 

ʄʝʨʝʞʝʚʠʡ ʩʝʛʤʝʥʪ ʛʧ̔ʝʨʚʟ̔ʦʨʘ ʪʘ ʤʝʨʝʞʝʚʝ ʩʭʦʚʠʱʝ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʪʠʤ 

ʤʽʩʮʝʤ, ʚ ʷʢʦʤʫ ʩʣʽʜ ʨʦʟʤʽʩʪʠʪʠ ʣʘʥʢʫ ʢʝʨʽʚʥʠʢʽʚ ɺʄ. ɼʘʥʠʡ ʩʝʛʤʝʥʪ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʷʢ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʛʽʧʝʨʚʽʟʦʨʘʤʠ ʽ ʤʝʨʝʞʝʚʠʤʠ ʩʭʦʚʠʱʘʤʠ, ʪʘʢ ʽ ʜʦ 
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ʫʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ɺʄ. ʇʨʠ ʮʴʦʤʫ ʥʽʭʪʦ ʩʪʦʨʦʥʥʽʡ ʜʦʩʪʫʧ 

ʦʪʨʠʤʘʪʠ ʥʝ ʟʤʦʞʝ. 

ʆʪʨʠʤʘʥʝ ʢʘʪʘʩʪʨʦʬʦʩʪʽʡʢʽ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ 

ʨʦʙʦʪʠ ʪʦʨʛʦʚʦʾ ʤʝʨʝʞʽ ʥʘ ʯʘʩ ʟʙʦʶ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ. ʋ ʤʦʤʝʥʪ ʟʙʦʶ 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʛʦʩʪʴʦʚʠʡ ʩʝʨʚʝʨ ʥʘ ʢʣʘʩʪʝʨʽ, ʷʢʠʡ ʟʙʠʨʘʻ ʽ ʟʙʝʨʽʛʘʻ ʚʩʽ ʜʘʥʽ ʧʨʦ 

ʧʨʦʜʘʞʽ. ʪʘʢʦʞ ʙʫʜʫʪʴ ʟʙʝʨʝʞʝʥʽ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʜʦʚʽʜʥʠʢʽʚ ʥʘ ʚʩʶ 

ʤʝʨʝʞʫ; 

¶ ʟʘʢʣʘʜ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ ʜʠʩʢʦʥʪʥʠʭ ʘʢʮʽʡ; 

ʇʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ, ʚʩʽ ʜʘʥʽ ʟ ʢʣʘʩʪʝʨʘ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʬʽʟʠʯʥʠʡ ʩʝʨʚʝʨ. 

4 ʆʍʆʈʆʅɸ ʇʈɸʎɯ 

ɺ ʜʘʥʽʡ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʨʦʙʦʪʽ ʦʧʠʩʫʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʘʥʽʷʭ ʩʝʨʝʜʥʴʦʾ ʽ ʚʝʣʠʢʦʾ ʚʝʣʠʯʠʥʠ. 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʙʝʟʧʝʢʠ ʧʨʦʝʢʪʫ: 

¶ ʪʝʭʥʽʢʘ ʙʝʟʧʝʢʠ; 

¶ ʚʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷ; 

¶ ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ; 

¶ ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

4.1. ʊʝʭʥʽʢʘ ʙʝʟʧʝʢʠ 

4.1.1. ɹʝʟʧʝʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ɹʝʟʧʝʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʘ ʝʪʘʧʘʭ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʥʦʨʤ ʽ ʧʨʘʚʠʣ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽʥʞʝʥʝʨʘ ʥʝʦʙʭʽʜʥʦ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʪʘʢʽ 

ʯʠʥʥʠʢʠ: 

¶ ʙʣʸʩʪʢʦʩʪʴ, ʜʞʝʨʝʣʘʤʠ ʷʢʦʾ ʻ ʜʠʩʧʣʝʡ ɽʆʄ; ʥʝʙʝʟʧʝʯʥʽ ʽ 

ʰʢʽʜʣʠʚʽ ʬʘʢʪʦʨʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʩʚʽʪʣʝʥʥʷʤ - ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ 
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ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʰʪʦʨ; 

¶ ʬʘʢʪʦʨʠ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʽ ʤʦʞʣʠʚʽʩʪʴ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ, ʟʚʝʜʝʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʜʦ 

ʤʽʥʽʤʫʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ; 

¶ ʨʦʟʫʤʦʚʘ ʩʪʦʤʣʶʚʘʥʽʩʪʴ ʽ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʟʦʨʦʚʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ, 

ʙʦʨʦʪʴʙʘ ʟ ʮʠʤ ʬʘʢʪʦʨʦʤ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʛʣʘʤʝʥʪʘʮʽʶ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʽʦʜʠʯʥʽ ʢʦʨʦʪʢʦʯʘʩʥʽ ʧʝʨʝʨʚʠ (ʧʨʦʪʷʛʦʤ 5-10 ʭʚʠʣʠʥ ʢʦʞʥʽ 

1-2 ʛʦʜʠʥʠ) 

4.1.2. ɽʣʝʢʪʨʦʙʝʟʧʝʢʘ 

ɽʣʝʢʪʨʦʙʝʟʧʝʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʣʶʜʝʡ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʩʪʘʪʠʯʥʦʾ 

ʝʣʝʢʪʨʠʢʠ. ʇʦʨʘʟʢʘ ʣʶʜʠʥʠ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʚ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʝ 

ʩʪʘʪʠʩʷ ʟ ʪʘʢʠʭ ʧʨʠʯʠʥ: 

¶ ʜʦʪʠʢ ʜʦ ʢʘʙʝʣʶ ʞʠʚʣʝʥʥʷ ʟ ʧʦʰʢʦʜʞʝʥʦʶ ʽʟʦʣʷʮʽʻʶ; 

¶ ʨʝʤʦʥʪ ʥʝ ʚʽʜʢʣʶʯʝʥʦʛʦ ʚʽʜ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʧʨʠʣʘʜʫ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʧʨʠʤʽʱʝʥʥʷ: 

¶ ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ: 220 ɺ; 

¶ ʯʘʩʪʦʪʘ ʩʪʨʫʤʫ: ʟʤʽʥʥʠʡ, 50 ɻʮ. 

4.2. ɺʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷ 

4.2.1. ɿʘʭʠʩʪ ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ 

ɼʞʝʨʝʣʘʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʨʠ ʨʦʙʦʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ 

ʇʂ, ʻ ʢʦʤʧʦʥʝʥʪʠ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʽ ʜʠʩʧʣʝʷ.  

ʂʦʥʩʪʨʫʢʮʽʷ ʇɽʆʄ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʦʨʦʪʫ ʢʦʨʧʫʩʘ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʽ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʟ ʬʽʢʩʘʮʽʻʶ ʚ ʟʘʜʘʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʢʨʘʥʫ ɺɼʊ. ɼʠʟʘʡʥ ʇɽʆʄ ʧʦʚʠʥʝʥ 

ʧʝʨʝʜʙʘʯʘʪʠ ʬʘʨʙʫʚʘʥʥʷ ʢʦʨʧʫʩʫ ʚ ʩʧʦʢʽʡʥʽ ʤ'ʷʢʽ ʪʦʥʠ ʟ ʜʠʬʫʟʥʠʤ ʨʦʟʩʽʶʚʘʥʥʷʤ 
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ʩʚʽʪʣʘ. ʂʦʨʧʫʩ ʇɽʆʄ, ʢʣʘʚʽʘʪʫʨʘ ʪʘ ʽʥʰʽ ʙʣʦʢʠ ʽ ʧʨʠʩʪʨʦʶ ʇɽʆʄ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʤʘʪʦʚʫ ʧʦʚʝʨʭʥʶ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ 0,4 - 0,6 ʽ ʥʝ ʤʘʪʠ ʙʣʠʩʢʫʯʠʭ 

ʜʝʪʘʣʝʡ, ʟʜʘʪʥʠʭ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʙʣʠʩʢʠ. 

ɼʣʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʦʧʝʨʘʪʦʨʘ ɽʆʄ ʘʙʦ ʧʨʦʛʨʘʤʽʩʪʘ ʧʨʠ ʚʦʩʴʤʠʛʦʜʠʥʥʠʡ 

ʨʦʙʦʯʦʤʫ ʪʠʞʥʽ ʽʩʥʫʶʪʴ ʪʘʢʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʽʚʝʥʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ: 

¶ ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 500ɺ / 

ʤ; 

¶ ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 50ɸ 

/ ʤ. 

4.2.2. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟʛʽʜʥʦ ʝʨʛʦʥʦʤʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʈʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟ ʇɽʆʄ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ 

ʤʝʥʰʝ 2,0 ʤ ʤʽʞ ʨʦʙʦʯʠʤʠ ʩʪʦʣʘʤʠ ʟ ɺɼʊ, (ʚʽʜ ʪʠʣʴʥʦʾ ʩʪʦʨʦʥʠ ʦʜʥʦʛʦ ɺɼʊ ʽ ʜʦ 

ʩʪʦʨʦʥʠ ʝʢʨʘʥʫ ʽʥʰʦʛʦ ɺɼʊ). ɺʽʜʩʪʘʥʴ ʤʽʞ ʙʽʯʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ɺɼʊ ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ 1,2 ʤ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʝʢʨʘʥʘ ɺɼʊ ʜʦ ʦʯʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʤʘʻ ʙʫʪʠ ʚʽʜ 600 ʜʦ 700 ʤʤ, 

ʘʣʝ ʥʝ ʤʝʥʰʝ 500 ʤʤ, ʚʠʭʦʜʷʯʠ ʟ ʦʙʣʽʢʫ ʨʦʟʤʽʨʽʚ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʟʥʘʢʽʚ ʽ 

ʩʠʤʚʦʣʽʚ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʷʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘ 

ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʫ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ. ɼʦʧʫʩʢʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʠʭ ʩʪʦʣʽʚ ʨʽʟʥʦʛʦ ʚʠʜʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʫʯʘʩʥʠʤ ʝʨʛʦʥʦʤʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ 

ʤʘʻ ʩʪʘʥʦʚʠʪʠ 0,5 - 0,7. 

ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʯʦʛʦ ʢʨʽʩʣʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʯʦʾ ʧʦʟʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʇɽʆʄ, ʜʦʟʚʦʣʷʪʠ ʟʤʽʥʶʚʘʪʠ ʧʦʟʫ ʟ 

ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʤ'ʷʟʽʚ ʰʝʡʥʦʧʣʝʯʝʚʦʡ ʦʙʣʘʩʪʽ ʽ ʩʧʠʥʠ 

ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʩʪʦʤʣʝʥʥʷ. ʊʠʧ ʨʦʙʦʯʦʛʦ ʢʨʽʩʣʘ ʥʝʦʙʭʽʜʥʦ ʚʠʙʠʨʘʪʠ 
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ʚʠʭʦʜʷʯʠ ʟ ʫʨʘʭʫʚʘʥʥʷ ʟʨʦʩʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʭʘʨʘʢʪʝʨʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʟ 

ʇɽʆʄ. 

ʈʦʙʦʯʝ ʢʨʽʩʣʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʽʜʡʦʤʥʦ-ʧʦʚʦʨʦʪʥʠʤ, ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ ʽ ʢʫʪʘʤ ʥʘʭʠʣʫ ʩʠʜʽʥʥʷ ʽ ʩʧʠʥʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʘʥʽ ʩʧʠʥʢʠ 

ʚʽʜ ʧʝʨʝʜʥʴʦʛʦ ʢʨʘʶ ʩʠʜʽʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʥʝʟʘʣʝʞʥʦʶ, ʣʝʛʢʦ ʟʜʽʡʩʥʶʚʘʥʦʾ ʧʣʶʩ ʥʘʜʽʡʥʫ ʬʽʢʩʘʮʽʶ. 

ʇʦʚʝʨʭʥʷ ʝʣʝʤʝʥʪʽʚ ʢʨʽʩʣʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʧʽʚʤ'ʷʢʦʾ ʽ ʥʝʢʦʚʟʥʦʶ, ʩʣʘʙʦ 

ʝʣʝʢʪʨʠʟʫʻʪʴʩʷ ʽ ʟ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʝ ʦʯʠʱʝʥʥʷ 

ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ. 

4.3. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ 

ʋ ʟʚ'ʷʟʢʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʨʘʜʽʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʰʠʭ 

ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ ʽ ʟʘʛʦʨʷʥʥʷ ʨʽʟʥʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʘ ʪʘ ʽʥ.) 

ʧʨʠʤʽʱʝʥʥʷ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʣʘʚʢʽ ʟʘʧʦʙʽʞʥʠʢʠ 

ʽ ʘʚʪʦʤʘʪʠ ʟʘʭʠʩʪʫ. 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘʙʦʨʦʥʷʻʪʴʩʷ: 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʙʝʣʶ ʟ ʧʦʰʢʦʜʞʝʥʦʶ ʽʟʦʣʷʮʽʻʶ; 

¶ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʣʘʜʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ; 

¶ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʝʩʧʨʘʚʥʦʶ ʝʣʝʢʪʨʦʤʝʨʝʞʝʶ ʜʦ ʧʨʠʚʝʜʝʥʥʷ ʾʾ ʚ 

ʧʦʞʝʞʦʙʝʟʧʝʯʥʠʡ ʩʪʘʥ. 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞʽ ʥʝʦʙʭʽʜʥʦ ʥʝʛʘʡʥʦ ʧʦʚʽʜʦʤʠʪʠ ʚ ʧʦʞʝʞʥʫ ʦʭʦʨʦʥʫ 

ʧʦ ʪʝʣʝʬʦʥʫ ʘʙʦ ʨʫʯʥʦʛʦ ʩʧʦʚʽʱʫʚʘʯʘ ʽ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ ʥʘʷʚʥʠʤʠ 

ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʟʘʩʦʙʘʤʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʜʦ ʧʨʠʙʫʪʪʷ ʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ. ɼʣʷ 

ʮʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʝ ʨʫʯʥʠʤ ʧʝʨʝʥʦʩʥʠʤ ʚʫʛʣʝʢʠʩʣʦʪʥʠʤ ʚʦʛʥʝʛʘʩʥʠʢʦʤ. 

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʝʶ ʩʣʫʞʠʪʴ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ. ʉʠʩʪʝʤʘ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʢʣʶʯʘʻ ʧʦʞʝʞʥʽ 

ʩʧʦʚʽʱʫʚʘʯʽ, ʧʦʞʝʞʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ, ʣʽʥʽʾ ʟʚ'ʷʟʢʫ. 
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ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʞʝʞ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʭʦʜʠ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʨʘʚʠʣʴʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʪʠʧʦʞʝʞʥʠʡ 

ʽʥʩʪʨʫʢʪʘʞ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ʽ ʧʨʘʚʠʣ. 

4.4. ʆʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ ʣʠʰʝ ʥʘ ʧʦʙʫʪʦʚʽ ʧʦʪʨʝʙʠ 

ʧʨʘʮʶʶʯʠʭ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʚʦʜʘ ʤʦʞʝ ʥʘʜʭʦʜʠʪʠ ʚ ʢʦʣʝʢʪʦʨ ʢʘʥʘʣʽʟʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʟ'ʷʚʠʪʠʩʷ ʚʽʜʭʦʜʠ ʥʝʧʦʪʨʝʙʘ ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʚʘʪʤʘʥ ʽ ʽʥ. 

ɺʦʥʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʩʤʽʪʪʻʟʙʽʨʥʠʢʠ ʽ ʚ ʤʽʨʫ ʥʘʧʦʚʥʝʥʥʷ ʚʠʚʦʟʷʪʴʩʷ ʥʘ ʩʤʽʪʥʠʢ. 

ɻʃɸɺɸ 5. ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ɽʂʆʅʆʄɯʏʅʀʁ ʈʆɿɼɯʃ 

5.1. ʈʦʟʨʘʭʫʥʦʢ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ 

ɺʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʢʘʣʴʢʫʣʷʮʽʾ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

5.1.1. ɺʠʪʨʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʩʪʫʧʥʠʤʠ 

ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ: ʩʝʨʚʝʨʠ, ʢʦʤʫʪʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʤʝʨʝʞʝʚʽ ʩʭʦʚʠʱʘ, 

ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ (ʩʪʽʡʢʠ, ɯʇɹ). ʉʧʠʩʦʢ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ 

ʪʘʙʣʠʮʽ 5.1: 

ʊʘʙʣʠʮʷ 5.1 

ʉʧʠʩʦʢ ʦʙʣʘʜʥʘʥʥʷ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʪʫʶʯʠʭ 

ʊʠʧ, ʤʘʨʢʘ 

ʦʙʣʘʜʥʘʥʥʷ 
ʂ̔ ʣʴʢʽʩʪʴ 

ɺʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ,ʛʨʥ. 

ɿʘʛʘʣʴʥʘ 

ʚʘʨʪʽʩʪʴ,ʛʨʥ. 

ʉʝʨʚʝʨ ʩʝʛʤʝʥʪʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

DELL 

PowerEdge 

R730 

2 67 215 134 430 

ʆʩʥʦʚʥʝ ʤʝʨʝʞʝʚʝ 

ʩʭʦʚʠʱʝ 

Synology 

DS2415. 
1 37 370 37 370 

ʂʦʤʫʪʘʪʦʨ ʜʣʷ 

ʩʝʨʚʝʨʥʦʛʦ 

D-Link 

DGS-3000-
2 12 077  24 154 
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ʩʝʛʤʝʥʪʘ 28X 

 

ʂʦʤʫʪʘʪʦʨ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ 

ʤʝʨʝʞ 

D-Link 

DGS-1210-

10 

2 3 240 6 480 

ɼʞʝʨʝʣʦ 

ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʞʠʚʣʝʥʥʷ 

APC Smart-

UPS RT 

8000VA RM 

1 133 280 133 280 

ʉʝʨʚʝʨʥʘ ʩʪʽʡʢʘ 
NT R4220B 

19 
1 4 147 4 147 

ɯʥʰʽ ʢʦʤʧʣʝʢʪʫʶʯʽ 

ʪʘ ʚʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ 

ʤʝʨʝʞʝʚʽ 

ʢʘʙʝʣʽ, 

ʧʝʨʝʭʽʜʥʠʢʠ 

ʽ.ʪ.ʧ. 

1 5 000 5 000 

ʈʘʟʦʤ: 344 888 

ʊʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ (3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ): 10 346 

       ɼʝʪʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʽʣʽ 

"ɺʠʙʽʨ ʥʘʧʨʷʤʢʫ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʽ ʘʧʘʨʘʪʥʦʾ ʩʢʣʘʜʦʚʦʾ". ɿʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟ ʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ 

355 234 ʛʨʥ. 

ɺʀʉʅʆɺʆʂ 

ɺ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʣʘʩʪʝʨʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. 

ʉʧʣʘʥʦʚʘʥʽ ʤʝʪʦʜʠ ʢʦʤʫʪʘʮʽʾ ʪʘ ʚʟʘʻʤʦʜʽʷ ʤʝʨʝʞʝʚʠʭ ʚʫʟʣʽʚ, ʨʦʙʦʪʘ ʟ 

ʤʝʨʝʞʝʚʠʤ ʩʭʦʚʠʱʝʤ, ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʚʟʘʻʤʦʜʽʷ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ. ɼʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʣʘʩʪʝʨʘ ʦʙʨʘʥʘ ʥʝʦʙʭʽʜʥʘ ʘʧʘʨʘʪʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʩʢʣʘʜʦʚʘ. 

ʂʣʘʩʪʝʨ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʥʘ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʷʭ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ ʜʘʥʦʛʦ ʨʽʰʝʥʥʷ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʎʆɼ ʤʘʻ ʚʠʩʦʢʫ 

ʰʚʠʜʢʦʜʽʶ ʽ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʤʘʩʰʪʘʙʫʚʘʪʠ ʜʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ. 
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ɺʽʨʪʫʘʣʽʟʘʮʽʷ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʎʆɼ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʨʽʟʥʦʛʦ ʢʣʘʩʫ. 

ʈʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʜʽʙʥʦʛʦ ʨʽʚʥʷ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʮʽʢʘʚʽʰʠʭ ʽ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʚ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʪʨʝʙʘ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢʠʭ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʜʥʝʤ. 
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