
 

 

 
 

 

 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ  

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ 

 
 

 

 

 

ʊɽʍʅʀʏɽʉʂʆɽ  ʆʇʀʉɸʅʀɽ 

ɺʝʨʩʠʷ 7.5 

 

 

 

 

 

 

ʄʥʦʛʦʧʨʦʬʠʣʴʥʦʝ ʇʨʝʜʧʨʠʷʪʠʝ çʕʃʉʀʉè 

ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛ  

2012  



 

 

 

2 

ʆɻʃɸɺʃɽʅʀɽ 

ɺʚʝʜʝʥʠʝ ______________________________________________________________________________ 5 

1. ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ __________________________________________________________________ 13 

1.1. ʅʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ __________________________________________________________ 13 

1.2. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ _________________________________________________________ 13 

1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ _____________________________________________________ 14 

1.3.1.  ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ____________________________________ 14 

1.3.2. ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ (*) ______________________________________ 14 

1.3.3. ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ___________________ 14 

1.3.4. ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ___________ 15 

1.4. ʂʦʤʧʣʝʢʪʘʮʠʷ ʩʠʩʪʝʤʳ _______________________________________________________ 16 

1.5. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ _________________________________________________ 18 

1.5.1. ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ___________________________________ 18 

1.5.2. ʉʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ __________________________________________ 18 

1.5.3. ʉʦʩʪʘʚ ʩʠʩʪʝʤʳ __________________________________________________________ 19 

1.6. ʄʘʨʢʠʨʦʚʘʥʠʝ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ _________________________________________________ 22 

1.7. ʋʧʘʢʦʚʢʘ _____________________________________________________________________ 22 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ________________________________________________________ 23 

2.1. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ________________________________________________ 23 

2.1.1. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʶ ____________________________________________ 23 

2.1.2. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʦʩʚʝʱʝʥʥʦʩʪʠ _______________________________________________ 23 

2.1.3. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʚʠʙʨʘʮʠʠ ___________________________________________________ 23 

2.1.4. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ _________________________ 24 

2.2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ __________________________________________________________ 25 

2.2.1. ɺʳʙʦʨ ʠ ʥʘʩʪʨʦʡʢʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ________________________________ 25 

2.2.2. ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʦʚ USB ʚʠʜʝʦʢʘʤʝʨʳ (*) ___________________________________ 26 

2.2.3. ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ (ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ) ____ 27 

2.2.4. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ VibraImage __________________________________________ 27 

2.3. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ___________________________________________________ 28 

3. VibraImage. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʬʫʥʢʮʠʡ. _________________ 34 

3.1. ɹʘʟʦʚʳʡ ʤʦʜʫʣʴ (VibraImage.exe) ________________________________________________ 34 

3.2. ɻʣʘʚʥʦʝ ʤʝʥʶ _________________________________________________________________ 36 

3.2.1. ʄʝʥʶ çʌʘʡʣè ____________________________________________________________ 36 

3.2.2. ʄʝʥʶ çɺʠʜè ______________________________________________________________ 38 

3.2.3. ʄʝʥʶ çʅʘʩʪʨʦʡʢʠè _______________________________________________________ 41 

3.2.4. ʄʝʥʶ çɼʝʡʩʪʚʠʷè ________________________________________________________ 48 



 

 

 

3 

3.2.5. ʄʝʥʶ çʉʧʨʘʚʢʘè __________________________________________________________ 53 

3.3. ʈʝʞʠʤʳ ʢʦʥʪʨʦʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ________________________________________________ 54 

3.3.1. ɺʳʚʦʜ ʛʨʘʬʠʢʦʚ ___________________________________________________________ 56 

3.3.2. ʈʝʟʫʣʴʪʘʪʳ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ___________________________________________ 59 

3.3.3. ɺʳʙʦʨ ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʘ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ _______________________________ 66 

3.3.4. ɺʳʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ ________________________ 71 

3.4. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ _________________________________________________________ 81 

3.5. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ ______________________________________________________ 83 

3.5.1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ VI. _______________________________________ 84 

3.5.2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ ST. _______________________________________ 86 

3.5.3. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ M. _______________________________________ 93 

3.5.4. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ LD. ______________________________________ 95 

3.5.5. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ GR. ______________________________________ 97 

3.5.6 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. __________ 100 

3.5.7. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ DB. _____________________________________ 115 

3.5.8. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʣʦʥʢʘ. ʈʝʞʠʤ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ____________________ 117 

3.6. ɿʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ________________________________________________ 118 

3.6.1. ɿʘʧʠʩʴ ʪʝʢʫʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ____________________________________________ 119 

3.6.2. ɿʘʧʠʩʴ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʷ ________________________________________________ 121 

3.6.3. ɿʘʧʠʩʴ ʬʘʡʣʦʚ ʧʨʦʪʦʢʦʣʦʚ ʠ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ _____________________________ 123 

3.7. ʄʦʜʫʣʴ ʧʝʯʘʪʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʡ _____________________________________________ 124 

3.8. ʄʦʜʫʣʴ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ _______________________________________________ 128 

4. ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ VibraImage _____________________________________ 134 

4.1. ʈʝʞʠʤ ʄʀʂʈʆ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʤʦʮʠʡ. __________________________________________ 135 

4.1.1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʨʝʞʠʤʘ çʄè _________________________________________ 138 

4.1.2. ʇʘʨʘʤʝʪʨʳ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ____________________________________________ 142 

4.1.3. ɸʫʨʘ ï ɺʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ _________________________________________________ 144 

4.1.4. ʏʘʩʪʦʪʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ _________________________________________________ 145 

4.1.5. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ____________________________________________________ 147 

4.1.6. ʇʨʠʤʝʨʳ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʯʝʣʦʚʝʢʘ _______________________ 148 

4.1.7. ʂʦʨʨʝʣʷʮʠʷ ʕʕɻ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ______________________________________ 153 

4.2. ʈʝʞʠʤ ʄɸʂʈʆ. ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ ʚ ʪʦʣʧʝ _____________________________ 156 

4.2.1. ʈʝʞʠʤ ʧʦʠʩʢʘ ʣʠʮ _______________________________________________________ 161 

4.2.2. ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʄʘʢʨʦ _________________________________ 165 

4.2.3. ʇʦʜʛʦʪʦʚʢʘ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʄʘʢʨʦ ____________________________ 170 

4.3. ʈʝʞʠʤ LD. ɼʝʪʝʢʮʠʷ ʣʞʠ ____________________________________________________ 172 

4.3.1. ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ _____________________________________________________ 173 



 

 

 

4 

4.3.2. ʅʘʩʪʨʦʡʢʘ ʫʨʦʚʥʷ ʟʚʫʢʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ʚ ʨʝʞʠʤʝ çSTè. ____________ 175 

4.3.3. ʅʘʩʪʨʦʡʢʠ ʚ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ _________________________________ 177 

4.3.4. ʅʘʩʪʨʦʡʢʠ çLDèʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ. __________________________________ 180 

4.3.5. ʅʘʩʪʨʦʡʢʠ çGRè ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ __________________________________ 184 

4.3.6. ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ çʜʝʪʝʢʪʦʨʘ ʣʞʠè _____________________________________ 186 

4.3.7 ʉʦʭʨʘʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʜʝʪʝʢʪʦʨʘ ʣʞʠ ______________________________________ 191 

4.3.8. ɸʥʘʣʠʟ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʞʠ _________________ 192 

5. ʉʝʪʝʚʦʡ ʤʦʥʠʪʦʨʠʥʛ _______________________________________________________________ 194 

5.1. ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ _____________________________________ 194 

5.2. ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ _______________________________________ 197 

5.3. ʈʘʙʦʪʘ ʩ ʩʝʪʝʚʳʤʠ IP ʢʘʤʝʨʘʤʠ _______________________________________________ 200 

5.3.1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʩʝʪʝʚʦʡ ʢʘʤʝʨʦʡ Axis Q1755. ______________________________ 201 

5.4. ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʯʝʣʦʚʝʢʘ _____________________________________________________________________ 205 

6. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ___________________________________ 218 
 



 

 

 

5 

ɺʚʝʜʝʥʠʝ 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ (ʜʘʣʝʝ ï ʩʠʩʪʝʤʘ 

ɺʠʙʨʦʀʟʦʙʨʘʞʝʥʠʷ ʠʣʠ VibraImage) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʵʤʦʮʠʡ, 

ʜʝʪʝʢʮʠʠ ʣʞʠ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʣʶʜʝʡ. 

ɺʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ - ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʠ ʚʠʙʨʘʮʠʠ 

ʦʙʲʝʢʪʘ. ʊʝʭʥʦʣʦʛʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʙʠʦʤʝʪʨʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʞʠʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

(ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ), ʥʘʧʨʠʤʝʨ, ʩʪʦʷʱʠʭ ʠʣʠ ʩʠʜʷʱʠʭ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ.  

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʚʝʩʪʠʙʫʣʷʨʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʬʣʝʢʩʘ 

(http://ru.wikipedia.org/wiki/ɺʝʩʪʠʙʫʣʷʨʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʡ_ʨʝʬʣʝʢʩ), ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʫʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʤʧʣʠʪʫʜʥʦʛʦ ʠ 

ʯʘʩʪʦʪʥʦʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 

 

 

 

ʈʠʩ. 1. ɸʤʧʣʠʪʫʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʈʠʩ. 2. ɺʠʟʫʘʣʠʟʘʮʠʷ ʘʫʨʳ ʥʘ ʦʩʥʦʚʝ 

ʯʘʩʪʦʪʥʦʡ ʠ ʘʤʧʣʠʪʫʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ 

 

ɺʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʣʶʙʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʠʜʝʦ, ʥʘʧʨʠʤʝʨ 

ʮʠʬʨʦʚʦʡ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ, ʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʉʠʩʪʝʤʘ ɺʠʙʨʦʀʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʵʤʦʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʩʩ, ʘʛʨʝʩʩʠʷ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʪʝʢʮʠʶ ʣʞʠ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ɺʠʙʨʦʀʟʦʙʨʘʞʝʥʠʷ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʚʠʜʝʦ ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ AVI  

ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʜʝʪʝʢʮʠʶ ʣʞʠ ʚ 

http://ru.wikipedia.org/wiki/Вестибулярно-эмоциональный_рефлекс
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ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʣʶʙʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʄʝʪʦʜʠʢʘ, ʩʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʣʫʯʝʥʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʟʘʱʠʱʝʥʘ ʧʘʪʝʥʪʘʤʠ ʈʌ RU2187904, RU2289310, ʧʘʪʝʥʪʦʤ 

ʉʐɸ US 7346227 ʠ ʥʘʛʨʘʞʜʝʥʘ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʠʟʦʙʨʝʪʝʥʠʡ ʠ 

ʠʥʥʦʚʘʮʠʡ ɹʨʶʩʩʝʣʴ - ʕʚʨʠʢʘ 2002. 

ʇʨʦʛʨʘʤʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘè (VibraImage ) ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʨʛʘʥʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ - 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ˉ 2006614137. 

 

 

 

ʈʠʩ. 3. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʧʘʪʝʥʪʘ 2187904 ʈʠʩ. 4. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʧʘʪʝʥʪʘ 2289310 
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ʈʠʩ. 5. ɼʠʧʣʦʤ ʚʳʩʪʘʚʢʠ ɹʨʶʩʩʝʣʴ ʕʚʨʠʢʘ 

2002 

ʈʠʩ. 6. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʦʬʠʮʠʘʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ, 

ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʪʘʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʨʤʠʥʘ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʝʥʠʝ ï ʵʪʦ ʪʦ, ʢʘʢ ʤʳ ʚʠʜʠʤ ʤʠʨ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʶʱʝʝ: ʠʟʦʙʨʘʞʝʥʠʝ ï ʵʪʦ ʚʠʟʫʘʣʴʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʚʳʯʥʦʝ ʥʘʤ ʦʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʧʨʝʜʤʝʪʦʚ ʩʚʝʪʘ, ʪ.ʝ. ʫ ʩʘʤʦʛʦ ʦʙʳʯʥʦʛʦ 

ʧʨʝʜʤʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʠʤʳʭ ʛʣʘʟʦʤ ʠʟʦʙʨʘʞʝʥʠʡ, ʝʩʣʠ ʠʟʤʝʥʷʪʴ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʘʜʘʶʱʝʛʦ ʥʘ ʧʨʝʜʤʝʪ ʩʚʝʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʠʤ ʦʙʳʯʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʢʘʢ ʟʘʚʠʩʷʱʝʝ ʦʪ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʜʤʝʪʘ ʠ ʩʚʦʡʩʪʚ ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʝʛʦ 

ʩʚʝʪʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ ʣʶʙʦʛʦ ʞʠʚʦʛʦ ʦʙʲʝʢʪʘ ʩʚʷʟʘʥʘ ʩ ʮʝʣʳʤ 

ʨʷʜʦʤ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʜʳʭʘʥʠʝ, ʧʫʣʴʩ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ), ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥʘ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʩʧʦʢʦʝʥ ʠ ʦʪʜʳʭʘʝʪ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʜʳʭʘʥʠʷ 

ʤʠʥʠʤʘʣʴʥʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʚʦʟʙʫʞʜʝʥ, ʚʦʟʨʘʩʪʘʝʪ ʯʘʩʪʦʪʘ ʨʘʙʦʪʳ ʩʝʨʜʮʘ ʠ ʫʯʘʱʘʝʪʩʷ 

ʜʳʭʘʥʠʝ. ɸʩʠʥʭʨʦʥʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ï ʯʘʩʪʦʪʦʡ ʠ ʘʤʧʣʠʪʫʜʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʫʜʘʩʪʩʷ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʯʘʩʪʦʪʦʡ ʠ ʘʤʧʣʠʪʫʜʦʡ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʡ ʝʛʦ 
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ʪʦʯʢʠ, ʪʦ ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʠʥʬʦʨʤʘʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ. ɺʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ï ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʘʞʜʘʷ ʪʦʯʢʘ ʢʦʪʦʨʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʘʨʘʤʝʪʨʳ ʚʠʙʨʘʮʠʠ ʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ.  

ʇʝʨʚʦʝ ʧʦʣʫʯʝʥʥʦʝ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʦʪʨʘʞʘʣʦ ʘʤʧʣʠʪʫʜʫ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʞʜʦʡ 

ʪʦʯʢʠ ʣʠʮʘ ʯʝʣʦʚʝʢʘ ʠ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʢʘʢ ʚʝʩʝʣʘʷ ʰʫʪʢʘ. ʀʥʪʝʨʝʩʥʦ ʚʠʜʝʪʴ 

ʩʚʦʝ ʣʠʮʦ, ʢʦʪʦʨʦʝ, ʚ ʧʨʠʥʮʠʧʝ, ʫʟʥʘʚʘʝʤʦʝ, ʥʦ ʨʘʩʢʨʘʰʝʥʦ ʚ ʩʪʨʘʥʥʳʝ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʥʝʧʦʥʷʪʥʦ ʯʪʦ ʦʪʨʘʞʘʶʪ. ɼʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʰʣʦ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʚʦʠ ʠʣʠ 

ʯʫʞʠʝ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʫʜʘʣʦʩʴ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʪʝʨʝʩʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʘʨʪʠʥʢʠ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʚʳʛʣʷʜʠʪ 

ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳʤ, ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʦʪʨʘʞʘʶʱʝʛʦ ʯʘʩʪʦʪʫ, ʘ ʥʝ 

ʘʤʧʣʠʪʫʜʫ ʚʠʙʨʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʯʘʩʪʦʪʥʳʝ ʢʘʨʪʠʥʢʠ ʩʪʘʣʦ ʧʨʦʱʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʪ.ʢ. 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʤʝʥʥʦ ʯʘʩʪʦʪʘ ʚʠʙʨʘʮʠʡ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʝ ʦʪʨʘʞʘʝʪ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʵʤʦʮʠʠ ʠ ʟʜʦʨʦʚʴʝ, ʯʝʤ ʘʤʧʣʠʪʫʜʘ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʯʝʣʦʚʝʢʘ ʩʦʚʝʨʰʘʝʪ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ ʚʠʙʨʘʮʠʠ ʩʦ ʩʚʦʝʡ ʯʘʩʪʦʪʦʡ ʠ ʘʤʧʣʠʪʫʜʦʡ, ʠ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʦʡ 

ʢʘʨʪʠʥʢʠ ʦʢʘʟʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʩʪʳʤ ʜʝʣʦʤ.  

 

ɸʥʘʣʠʟ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʝʤʦʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ 

ʥʝʩʢʦʣʴʢʦ ʘʢʩʠʦʤ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʥʝʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʠʣʠ ʘʢʩʠʦʤ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʣʶʙʦʡ ʥʘʫʢʠ, ʠ ʧʝʨʚʠʯʥʘʷ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ. ʇʨʠʥʷʪʳʝ 

ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʘʢʩʠʦʤʳ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʙʝʩʢʦʥʪʘʢʪʥʦ 

ʩʢʘʥʠʨʦʚʘʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. 

 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪ ʝʛʦ  

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɺʥʘʯʘʣʝ ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʩʦʚʝʨʰʘʶʱʝʛʦ ʦʩʤʳʩʣʝʥʥʳʝ ʜʚʠʞʝʥʠʷ (ʭʦʜʴʙʘ, ʞʝʩʪʠʢʫʣʷʮʠʷ), 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʚʘʣʠʩʴ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʥʘʷ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʢʨʘʡʥʠʭ ʚʘʨʠʘʥʪʦʚ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʧʦʢʦʡʩʪʚʠʝ, ʷʨʦʩʪʴ) ʜʣʷ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʤʝʭʘʥʠʯʝʩʢʠ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʦʜ ʤʝʭʘʥʠʯʝʩʢʠ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʙʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʩʪʦʷ, ʩʠʜʷ), ʚ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʙʦʪʦʡ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ.  
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ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ  

ʈʝʛʠʩʪʨʠʨʫʝʤʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʪʦʯʝʯʥʳʭ ʚʠʙʨʘʮʠʡ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʭ 

ʜʚʠʞʝʥʠʡ ʛʦʣʦʚʳ ʠʥʬʦʨʤʘʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ  ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. 

ɼʘʥʥʳʡ ʪʝʟʠʩ, ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʢʘʞʫʱʝʡʩʷ ʧʨʦʩʪʦʪʝ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʮʝʣʳʡ ʨʷʜ 

ʚʘʞʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ʅʦ ʚʥʘʯʘʣʝ, ʥʝʢʦʪʦʨʳʝ ʧʦʷʩʥʝʥʠʷ ʩʫʪʠ ʜʘʥʥʦʛʦ ʧʦʩʪʫʣʘʪʘ. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʦʪʙʨʦʩʠʪʴ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʥʠʟʢʠʝ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ 

ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʨʝʘʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʪʦʯʝʢ ʪʝʣʘ, ʘ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʝʡ ʪʝʣʘ ʯʝʣʦʚʝʢʘ.  

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʬʨʘʛʤʝʥʪʘ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. ɽʩʣʠ 

ʦʜʥʘ ʪʦʯʢʘ ʩʦʚʝʨʰʘʝʪ ʜʚʠʞʝʥʠʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʤʳʰʮ ʪʝʣʘ ʠʣʠ ʣʠʮʘ, ʪʦ ʩʦʩʝʜʥʠʝ ʪʦʯʢʠ 

ʪʦʞʝ ʩʦʚʝʨʰʘʶʪ ʧʦʭʦʞʝʝ ʜʚʠʞʝʥʠʝ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ ʠ ʘʤʧʣʠʪʫʜʦʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʩʦʩʝʜʥʠʭ ʪʦʯʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʯʠʥʦʡ ʠ ʥʝ çʤʳʩʣʴʶè ʧʦ ʉʝʯʝʥʦʚʫ, ʘ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʞʝʩʪʢʦʩʪʴʶ ʢʦʞʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʤʦʨʬʥʦʩʪʴʶ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ. ɺʠʟʫʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʠʥʦʯʥʳʝ ʪʦʯʢʠ ʥʘ ʮʚʝʪʥʦʤ ʠʣʠ 

ʤʦʥʦʭʨʦʤʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʦʜʥʘʢʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʵʣʝʤʝʥʪʘʨʥʦ ʧʨʦʛʨʘʤʤʥʦ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʣʶʙʦʤʫ ʬʨʘʛʤʝʥʪʫ. 

ʆʪʩʫʪʩʪʚʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʩʪʘ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʦʥʪʨʘʩʪ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʞʘʪʴ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʘʨʘʤʝʪʨʳ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ, ʦʜʥʘʢʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ  ʚʠʙʨʘʮʠʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʷʞʝʥʥʦʤ ʫʯʘʩʪʢʝ ʪʝʣʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʚʝʣʠʯʠʥʝ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʩʪʘ, ʪ.ʢ. ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʢʦʥʪʨʘʩʪʥʦʡ ʪʦʯʢʠ ʥʘ ʦʙʲʝʢʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʟʤʝʨʘ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʀʩʪʦʨʠʯʝʩʢʠ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʨʦʯʥʳʡ ʧʨʠʥʮʠʧ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʩʪʨʦʯʥʦ, ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʠʙʨʘʮʠʡ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ. 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʛʦʣʦʚʳ ʯʝʣʦʚʝʢʘ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʦʪʨʘʞʘʶʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʇʦʵʣʝʤʝʥʪʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʧʝʨʝʭʦʜ ʦʪ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʢ ʧʦʩʪʨʦʯʥʦʤʫ ʘʥʘʣʠʟʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʦʛʠʯʥʳʡ ʰʘʛ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ. 

ʇʝʨʚʠʯʥʦʝ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʨʠʮʫ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʘʤʧʣʠʪʫʜʳ ʠ/ʠʣʠ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠʡ ʪʦʯʝʢ ʪʝʣʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʵʪʦʡ ʤʘʪʨʠʮʳ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ (ʘʩʠʤʤʝʪʨʠʯʥʳʤ) ʜʚʠʞʝʥʠʝʤ ʪʦʯʝʢ ʪʝʣʘ ʠʣʠ ʦʧʪʠʯʝʩʢʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʦʙʲʝʢʪʘ. ʃʠʮʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴ 

ʩʠʤʤʝʪʨʠʯʥʳʤ, ʧʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʤʘʷ ʘʩʠʤʤʝʪʨʠʷ ʚʠʙʨʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʯʥʦʩʪʠ ʠ 

ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʕʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, 



 

 

 

10 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʵʪʦʤʫ ʨʘʟʜʝʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʘ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʝʤ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʠʣʠ ʤʫʩʢʫʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ. ʋʢʘʟʘʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʪʦʨʤʦʞʝʥʠʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʶ ʦʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʠʙʨʘʮʠʠ ʚʳʟʚʘʥʘ ʚʦ 

ʤʥʦʛʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʠʥʭʨʦʥʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ ʯʘʩʪʠ 

ʧʦʣʫʯʘʝʤʦʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʪ.ʝ., ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʧʦ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢʘʞʜʦʡ ʩʪʨʦʯʢʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 
 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ  

ʀʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʟʤʝʥʝʥʠʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʚʝʩʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʕʕɻ, ʕʂɻ, ʂɻʈ ʠ ʜʨ. ɼʣʷ ʚʩʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʨʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʪʝʣʘ (ʧʨʦʩʪʨʘʥʩʪʚʘ). ʄʘʪʨʠʯʥʳʡ ʧʨʠʥʮʠʧ ʧʦʣʫʯʝʥʠʷ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʥʚʘʨʠʘʥʪʥʦ ʩʫʤʤʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʬʨʘʛʤʝʥʪʫ ʠ/ʠʣʠ ʚʩʝʤʫ ʢʘʜʨʫ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʫʶ 

ʚʥʫʪʨʠʢʘʜʨʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪʳ, ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʤʘʪʨʠʮʳ ʠ ʥʝʩʢʦʣʴʢʠʤ ʢʘʜʨʘʤ. ʏʘʩʪʦʪʥʘʷ 

ʛʠʩʪʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʪʦʯʝʯʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʕʕɻ, ʕʂɻ, ʂɻʈ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʋɿʀ, ʗʄʈ ʩ ʧʦʤʦʱʴʶ 

ʐʝʥʦʥʦʚʩʢʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʘʝʤʦʝ ʨʝʘʣʴʥʦʝ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ï ʵʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʉʣʫʯʘʡʥʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠʣʠ ʘʤʧʣʠʪʫʜʳ ʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʠʩʭʦʜʥʳʡ ʧʨʦʮʝʩʩ. 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʘʥʘʣʠʟʘ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʤʠʢʨʦʧʝʨʝʤʝʱʝʥʠʠ ʠ/ʠʣʠ ʤʠʢʨʦʚʠʙʨʘʮʠʠ ʝʛʦ ʛʦʣʦʚʳ. 

 



 

 

 

11 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ 

ʇʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʵʤʦʮʠʠ ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʦʚʘʣʠ ʫʯʝʥʳʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʥʠʛʘ 

ʏʘʨʣʴʟʘ ɼʘʨʚʠʥʘ çʆ ʚʳʨʘʞʝʥʠʠ ʵʤʦʮʠʡ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭè [1], ʚʧʝʨʚʳʝ ʠʟʜʘʥʥʘʷ ʚ 

1872 ʛʦʜʫ, ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʥʘʫʯʥʦʤʫ ʠʟʫʯʝʥʠʶ ʤʠʨʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʵʤʦʮʠʡ. ʆʜʥʘʢʦ, ʨʘʙʦʪʘ 

ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʬʠʟʠʦʣʦʛʘ ʀʚʘʥʘ ʄʠʭʘʡʣʦʚʠʯʘ ʉʝʯʝʥʦʚʘ çʈʝʬʣʝʢʩʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘè [2] 

ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʝʱʸ ʨʘʥʝʝ ʚ 1863 ʛʦʜʫ ʠ ʨʝʘʣʴʥʦ ʦʪʢʨʳʣʘ ʵʨʫ ʦʙʲʝʢʪʠʚʥʦʡ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ. ʆʩʥʦʚʥʦʡ ʪʝʟʠʩ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï çʚʩʝ ʚʥʝʰʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʟʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʥʘ ʤʳʰʝʯʥʦʝ ʜʚʠʞʝʥʠʝè ï ʦʩʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʘʢʪʫʘʣʴʥʳʤ 

ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʪʝʟʠʩʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʩʦʟʥʘʥʘ ʣʠʰʴ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʧʦʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʚʦʜʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʣʴʯʘʡʰʠʭ 

ʤʳʰʝʯʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ. ʆʩʥʦʚʘʪʝʣʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ɿ. ʌʨʝʡʜ 

ʪʘʢʞʝ ʫʪʚʝʨʞʜʘʣ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʩʠʭʠʢʦʡ ʠ ʬʠʟʠʦʣʦʛʠʝʡ 

ʯʝʣʦʚʝʢʘ [3], ʭʦʪʷ ʤʝʭʘʥʠʟʤ ʵʪʦʡ ʩʚʷʟʠ ʥʝ ʦʧʨʝʜʝʣʝʥ ʜʦ ʩʠʭ ʧʦʨ ʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʪʝʦʨʠʡ ʧʦ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ. ʇʦʧʳʪʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ ʜʣʷ ʘʥʘʣʠʟʘ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʠ ʨʘʥʝʝ. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚ XX ʚʝʢʝ ʂʦʥʨʘʜ 

ʃʦʨʝʥʮ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʪʦʪ, ʢʪʦ ʩʫʤʝʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʜʚʠʞʝʥʠʡ, ʪʦʪ, 

ʩʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʠ [4], ʘ ʙʨʘʟʠʣʴʩʢʠʡ ʫʯʝʥʳʡ ʄʠʨʘ-ʠ-ʃʦʧʝʩ ʧʨʝʜʣʦʞʠʣ 

ʨʝʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʧʩʠʭʦʢʠʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʣʫʯʠʚʰʫʶ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʱʝʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚ ʧʩʠʭʦʣʦʛʠʠ ʣʠʯʥʦʩʪʠ [5]. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʠʦʢʠʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʫʜʦʝʤʢʘ, ʥʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ 

ʠ ʪʨʝʙʫʝʪ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʸ ʧʨʠʤʝʥʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠ ʤʝʪʦʜʠʢʠ, 

ʠʥʬʦʨʤʘʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ [6, 7]. ʆʜʥʘʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, 

ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʷʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʢʣʠʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʵʤʦʮʠʡ ʘʢʘʜʝʤʠʢʘ ʇ.ɺ.ʉʠʤʦʥʦʚʘ [8] ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ 

ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ ʇʘʚʣʦʚʘ ʢ ʠʟʫʯʝʥʠʶ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ (ʧʩʠʭʠʯʝʩʢʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʜʫʢʪʠʚʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʩʠʭʦʣʦʛʠʠ ʵʤʦʮʠʡ ʠ ʠʟʫʯʝʥʠʷ ʤʦʟʛʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʢʮʠʡ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ 

ʵʤʦʮʠʡ, ʧʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʨʦʩʪʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʠʟʥʘʯʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʤʘʩʩʦʚʦʝ ʙʠʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʊʝʭʥʦʣʦʛʠʷ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ.  
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1. ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

1.1. ʅʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ (ʜʘʣʝʝ ï ʩʠʩʪʝʤʘ 

ɺʠʙʨʦʀʟʦʙʨʘʞʝʥʠʷ ʠʣʠ VibraImage) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʵʤʦʮʠʡ, 

ʜʝʪʝʢʮʠʠ ʣʞʠ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʣʶʜʝʡ. 

 

 

 

1.2. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

1.2.1 ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ: 

¶ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ  (93Ñ3) % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (40Ñ2) 
0
ʉ; 

¶ ʨʘʙʦʯʝʡ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ  (10Ñ2) 
0
ʉ; 

¶ ʨʘʙʦʯʝʡ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ  (40Ñ2) 
0
ʉ. 

 

1.2.2 ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ: 

¶ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 20 ɻʮ ʜʦ 80 ɻʮ ʧʨʠ ʫʩʢʦʨʝʥʠʠ 

(39Ñ8) ʤ/ʩ
2
  (4g). ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʥʝ ʙʦʣʝʝ 5 ɻʮ; 

¶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʧʘʢʦʚʢʝ ʚ ʣʝʛʢʠʭ ʫʩʣʦʚʠʷʭ; 

¶ ʧʨʝʜʝʣʴʥʦʡ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ  ʤʠʥʫʩ (10Ñ2) 
0
ʉ; 

¶ ʧʨʝʜʝʣʴʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (50Ñ2) 
0
ʉ; 

¶ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʝ) ʦʪ ʤʠʥʫʩ 

20
0
ʉ ʜʦ ʧʣʶʩ 50

0
ʉ. ʇʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

2
0
ʉ. 

ʇʨʠʤʝʯʘʥʠʝ 

ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ 

1.3.1.  ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

¶ ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʊɺʃ, ʥʝ ʤʝʥʝʝ    400 

¶ ʋʨʦʚʝʥʴ ʰʫʤʦʚ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʙʠʪ, ʥʝ ʙʦʣʝʝ   0,1 

¶ ʏʘʩʪʦʪʘ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʢʘʜʨʦʚ, ʢʘʜʨʦʚ/ʩ, ʥʝ ʤʝʥʝʝ                15 

¶ ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɻʮ, ʥʝ ʤʝʥʝʝ             0,1 · 10 

 

1.3.2. ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ (*) 

(*) ï ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ 

 

¶  ʊʠʧ ʤʘʪʨʠʮʳ     CMOS Sensor 

¶  ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʵʣ.   640 ʭ 480, 1280 ʭ 1024 

¶  ɺʝʨʩʠʷ USB ʧʨʦʪʦʢʦʣʘ    USB 1.0; USB 2.0 

¶  ʉʢʦʨʦʩʪʴ ʚʚʦʜʘ ʢʘʜʨ/ʩʝʢ, ʥʝ ʤʝʥʝʝ  15 

¶  ʄʠʢʨʦʬʦʥ (ʛʘʨʥʠʪʫʨʘ)    ʚʥʝʰʥʠʡ (ʥʝ ʚʩʪʨʦʝʥʥʳʡ ʚ ʢʘʤʝʨʫ) 

¶  ʈʝʛʫʣʠʨʦʚʢʘ ʵʢʩʧʦʟʠʮʠʠ    ʨʫʯʥʘʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

¶  ʈʝʞʠʤʳ ʢʘʤʝʨʳ     ʮʚʝʪʥʦʡ ʠ ʯʝʨʥʦ-ʙʝʣʳʡ 

¶  ʇʦʜʘʚʣʝʥʠʝ ʰʫʤʦʚ ʣʘʤʧ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ  ʈʝʞʠʤ Flicker 50ɻʮ ʠ 60ɻʮ 

 

 

1.3.3. ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ   Microsoft Windows ʚʝʨʩʠʠ ʥʝ ʥʠʞʝ Windows XP 

Professional 

ʇʨʦʮʝʩʩʦʨ    ʥʝ ʥʠʞʝ Pentium Core Duo 2  2400MHz  

RAM     ʥʝ ʤʝʥʝʝ 1024ʄʙʘʡʪ 

ʄʝʩʪʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ  ʥʝ ʤʝʥʝʝ 100ɻʙʘʡʪ 

DVD-ROM ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʟʘʧʠʩʴ DVDʜʠʩʢʦʚ ʚʩʝʭ 

ʬʦʨʤʘʪʦʚ ʠ ʜʚʫʭʩʣʦʡʥʳʭ ʜʠʩʢʦʚ 

USB ʧʦʨʪ    2 ʩʚʦʙʦʜʥʳʭ ʧʦʨʪʘ ʚʝʨʩʠʠ USB 2.0 
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PCI ʩʣʦʪ     1 ʩʚʦʙʦʜʥʳʡ (ʦʧʮʠʷ) 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 1  ʫʩʪʘʥʦʚʣʝʥʥʳʡ DirectX 9.0 ʠ ʚʳʰʝ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 2 ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ Windows 

Microsoft.NET Framework 1.1 ʠ ʚʳʰʝ 

ɺʠʜʝʦ ʫʩʪʨʦʡʩʪʚʦ WDM-ʩʦʚʤʝʩʪʠʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʠʜʝʦʟʘʭʚʘʪʘ (ʚʝʙ-

ʢʘʤʝʨʘ, ʦʮʠʬʨʦʚʱʠʢ ʚʠʜʝʦʩʠʛʥʘʣʘ ʠ ʪ.ʧ.) 

ɸʫʜʠʦ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʟʚʫʢʘ (ʤʠʢʨʦʬʦʥ + 

ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʯʘʩʪʦʪʫ ʧʦʪʦʢʘ 

44100ɻʮ ʠ 16-ʙʠʪʥʳʝ ʜʘʥʥʳʝ) 

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʥʝ ʥʠʞʝ 100 ʄʙ/ʩ 

 

 

1.3.4. ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

 

ɼʣʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʇʆ ʤʦʜʫʣʷ ʕʃʉʀʉ ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʪʝʨʤʠʥʘʣʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʥʳʝ ʨʝʩʫʨʩʳ: 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Microsoft Windows ʚʝʨʩʠʠ ʥʝ ʥʠʞʝ Windows XP 

Professional 

ʇʨʦʮʝʩʩʦʨ ʥʝ ʥʠʞʝ Pentium IV 2400MHz  

RAM ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʥʝ ʤʝʥʝʝ 256 ʄʙʘʡʪ 

ʄʝʩʪʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʤʝʥʝʝ 1ɻʙʘʡʪ 

ʄʦʥʠʪʦʨ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1024ʭ768 ʪʦʯʝʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 

300ʭ80 ʪʦʯʝʢ, ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʧʝʨʝʢʨʳʚʘʣʘʩʴ 

ʦʢʥʘʤʠ ʇʆ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ. 

ɺʠʜʝʦ ʫʩʪʨʦʡʩʪʚʦ WDM-ʩʦʚʤʝʩʪʠʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʠʜʝʦʟʘʭʚʘʪʘ (ʚʝʙ-

ʢʘʤʝʨʘ, ʦʮʠʬʨʦʚʱʠʢ ʚʠʜʝʦʩʠʛʥʘʣʘ ʠ ʪ.ʧ.) 

ɸʫʜʠʦ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʟʚʫʢʘ ʩ 

ʥʘʫʰʥʠʢʘʤʠ ʠ/ʠʣʠ ʜʠʥʘʤʠʢʘʤʠ  

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʥʝ ʥʠʞʝ 100 ʄʙ/ʩ 

ʂʦʤʤʫʪʘʪʦʨ-ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʦʥʠʪʦʨʫ ʪʝʨʤʠʥʘʣʘ ʦʜʥʦʛʦ ʠʟ 

ʜʚʫʭ ʢʦʤʧʴʶʪʝʨʦʚ: ʢʦʤʧʴʶʪʝʨ ʪʝʨʤʠʥʘʣʘ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨ ʤʦʜʫʣʷ ʕʃʉʀʉ. 

 

 



 

 

 

16 

1.4. ʂʦʤʧʣʝʢʪʘʮʠʷ ʩʠʩʪʝʤʳ 

 

1. DVD ʜʠʩʢ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

VibraImage ʠ ʜʨʘʡʚʝʨʘʤʠ ʢʣʶʯʘ ʟʘʱʠʪʳ 

- 1 

2. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ - 1 

3. ʇʘʩʧʦʨʪ - 1 

4. ʎʠʬʨʦʚʘʷ USB ʚʠʜʝʦʢʘʤʝʨʘ (ʦʧʮʠʷ** ) - 1 

5. ʄʠʢʨʦʬʦʥ (ʦʧʮʠʷ) - 1 

6. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʦʧʮʠʷ) - 1 
 

 

** - ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʛʘʙʘʨʠʪʥʳʡ ʯʝʨʪʝʞ ʢʘʤʝʨʳ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʬʠʨʤʦʡ ʕʃʉʀʉ 
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1.5. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ 

1.5.1. ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ VibraImage ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ VibraImage, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ (ɸʇʂ) 

VibraImage ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʜʣʷ ʚʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʦʩʥʦʚʝ 

ʦʙʨʘʙʦʪʢʠ ʣʝʞʠʪ ʘʥʘʣʠʟ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ ʠ 

ʘʤʧʣʠʪʫʜʳ, ʩʦʚʝʨʰʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʠ ʪʦʯʢʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. 

ʊʝʭʥʦʣʦʛʠʷ VibraImage, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ VibraImage, 

ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʣʦʞʴ, ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʵʤʦʮʠʡ (ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʩʩ ʠ 

ʘʛʨʝʩʩʠʷ) ʠ ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʘ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʘ 

ʢʘʤʝʨʘ. 

 

VibraImage ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ; 

¶ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʜʝʪʝʢʮʠʷ ʣʞʠ; 

¶ ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʛʨʫʧʧʝ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʯʝʣʦʚʝʢʘ; 

¶ ʩʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦ ʬʘʡʣʦʚ  ʚ ʬʦʨʤʘʪʝ AVI ; 

¶ ʥʘʙʣʶʜʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ;  

¶ ʥʘʙʣʶʜʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʘʫʨʳ;  

¶ ʩʦʭʨʘʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ BMP;  

¶ ʠʟʤʝʨʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ;  

¶ ʩʦʭʨʘʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʚ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ LOG;  

¶ ʚʚʦʜ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ TXT;  

¶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ BMP ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʚʝʜʝʥʥʳʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ;  

¶ ʚr ʚʦʜ ʥʘ ʧʝʯʘʪʴ ʩʦʭʨʘʥʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ.  

 

1.5.2. ʉʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʀʩʪʦʯʥʠʢ ʚʠʜʝʦ 

ɺ ʢʘʪʘʣʦʛʝ \Soft\VideoCam ʨʘʩʧʦʣʦʞʝʥʳ ʫʪʠʣʠʪʳ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ (ʧʨʠ ʫʩʣʦʚʠʠ ʝʝ ʧʦʩʪʘʚʢʠ ʚʤʝʩʪʝ ʩ ʢʦʤʧʣʝʢʩʦʤ). ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ 

ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʨʘʡʚʝʨʦʚ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ CD ʜʠʩʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʤʝʨʳ, ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚʤʝʩʪʝ ʩ ʢʘʤʝʨʦʡ. 
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VibraImage 

ɺ ʢʘʪʘʣʦʛʝ \Soft\ ʨʘʩʧʦʣʦʞʝʥ ʫʩʪʘʥʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʪ Vibraimage7Setup.msi 

ʧʨʦʛʨʘʤʤʳ VibraImage 7.x. ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ çʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ VibraImageè 

(ʩʤ. ʜʘʣʝʝ). 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ VibraImage ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ (VibraImage.exe), 

ʤʦʜʫʣʷ ʧʝʯʘʪʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʧʝʯʘʪʴ ʩʦʭʨʘʥʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (VIPrinter.exe), ʤʦʜʫʣʷ ʧʨʦʩʤʦʪʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ (VILogViewer.exe) ʠ ʤʦʜʫʣʷ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ VINetStatus.exe. 

ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʠʩʘʥʳ ʚ ʨʘʟʜʝʣʝ çVibraImage. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷè.  

 

Guardant drivers  

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ VibraImage 7.x ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʨʘʡʚʝʨ ʫʩʪʨʦʡʩʪʚʘ 

ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ (ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ). ɺ ʢʘʪʘʣʦʛʝ \Soft\ Guardant2eng ʨʘʩʧʦʣʦʞʝʥ 

ʫʩʪʘʥʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʜʨʘʡʚʝʨʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ. ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ çʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʦʚ 

ʫʩʪʨʦʡʩʪʚʘ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳè (ʩʤ. ʜʘʣʝʝ). 

 

ɺʥʠʤʘʥʠʝ! ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ʚ NT/2000/XP/W7 ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ! 
 

 

1.5.3. ʉʦʩʪʘʚ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ:  

¶ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʙʣʦʢʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʫʶ ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʢʘʤʝʨʫ, ʠʣʠ 

ʘʥʘʣʦʛʦʚʫʶ ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʢʘʤʝʨʫ, ʠʣʠ ʥʦʩʠʪʝʣʴ ʩ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦ ʠʥʬʦʨʤʘʮʠʝʡ 

ʚ ʚʠʜʝ avi ʬʘʡʣʦʚ; 

¶ IBM ʩʦʚʤʝʩʪʠʤʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʥʝ ʥʠʞʝ Windows XP; 

¶ ʢʦʤʧʘʢʪ ʜʠʩʢ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ VibraImage 7.ʭ ʠ ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ; 

¶ ʢʣʶʯʘ ʟʘʱʠʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Guardant II  ʩ ʜʝʡʩʪʚʫʶʱʠʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ. 

 

ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʠʙʨʘʮʠʡ ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 
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ʈʠʩ. 7ʘ. ɺʘʨʠʘʥʪ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ VibraImage ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʄʦʜʫʣʴ ʕʃʉʀʉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʝʨʤʠʥʘʣ 

ɼʨʫʛʠʝ ʩʤʝʞʥʳʝ ʤʦʜʫʣʠ 

ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ 

 

ʊɺʂ 

ʢʘʤʝʨʘ 

ʩʝʪʝʚʦʡ ʢʦʥʮʝʥʪʨʘʪʦʨ 

 

ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ 

 

ʄʦʥʠʪʦʨ 

ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʜʨʫʛʠʭ 

ʤʦʜʫʣʝʡ 

ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ 

ʕʃʉʀʉ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨ 

 

ʄʦʥʠʪʦʨ ʕʃʉʀʉ (ʦʧʮʠʦʥʘʣʴʥʦ) 
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ʈʠʩ. 7ʙ. ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ VibraImage ʚ ʨʝʞʠʤʝ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʤʝʨ. 
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1.6. ʄʘʨʢʠʨʦʚʘʥʠʝ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʯʝʪʢʫʶ, ʥʘʥʝʩʝʥʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 

ʤʘʨʢʠʨʦʚʢʫ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʥʘʜʧʠʩʠ: 

¶ ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ; 

¶ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ; 

¶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ; 

¶ ʜʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

 

 

ʈʠʩ. 8.  ʄʘʨʢʠʨʦʚʢʘ ʩʠʩʪʝʤʳ VibraImage 

 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʫʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʝʥʘ ʧʦ ɻʆʉʊ 14192-96. 
 
 

1.7. ʋʧʘʢʦʚʢʘ 

ʉʠʩʪʝʤʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʧʘʢʦʚʘʥʘ ʚ 

ʫʧʘʢʦʚʦʯʥʫʶ ʪʘʨʫ. ɼʣʷ ʨʘʩʧʘʢʦʚʢʠ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ɺʩʢʨʳʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʪʘʨʫ ʢʦʤʧʣʝʢʪʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʊʂʉʌ.463268.003, ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʜʥʦʛʦ ʢʘʨʪʦʥʥʦʛʦ ʷʱʠʢʘ. 

2. ʋʜʘʣʠʪʴ ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʚʢʣʘʜʳʰʠ ʠʟ ʢʘʨʪʦʥʘ ʠ ʘʤʦʨʪʠʟʘʪʦʨʳ ʠʟ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ. 

3. ʉʦʛʣʘʩʥʦ ʧʝʨʝʯʥʷ ʫʧʘʢʦʚʦʯʥʦʛʦ ʣʠʩʪʘ, ʠʟ ʫʧʘʢʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʣʝʯʴ: 

¶ ʀʥʜʠʚʠʜʫʘʣʴʥʫʶ ʫʧʘʢʦʚʢʫ ʢʘʤʝʨʳ ʮʠʬʨʦʚʦʡ ʊʂʉʌ.463263.003 

¶ ʋʧʘʢʦʚʢʫ ʩ ʢʦʤʧʣʝʢʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʘʩʧʦʨʪʘ 

ʊʂʉʌ.463268.003ʇʉ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʂʉʌ.463268.003ʈʕ 

¶ ʋʧʘʢʦʚʢʫ ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ VibraImage ʠ ʢʣʶʯʦʤ 

ʟʘʱʠʪʳ Guardant 

4. ɺʩʢʨʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʫʧʘʢʦʚʢʫ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ ʊʂʉʌ.463263.003, ʫʜʘʣʠʪʴ 

ʫʧʣʦʪʥʠʪʝʣʠ ʠ ʘʤʦʨʪʠʟʘʪʦʨʳ, ʦʩʪʦʨʦʞʥʦ ʠʟʚʣʝʯʴ ʮʠʬʨʦʚʫʶ ʢʘʤʝʨʫ ʩ ʢʘʙʝʣʝʤ. 

5. ɿʘʢʨʝʧʠʪʴ ʢʘʤʝʨʫ ʥʘ ʢʨʦʥʰʪʝʡʥ (ʰʪʘʪʠʚ) ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʝʝ ʢ ʤʦʥʪʘʞʫ ʚ ʟʘʜʘʥʥʦʤ 

ʤʝʩʪʝ. 



 

 

 

23 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 

 

2.1. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

 

2.1.1. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʶ 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʪʝʨʤʠʥʘʣʘ ʠ ʤʦʜʫʣʷ ʕʃʉʀʉ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 

220ɺ ʩ ʯʘʩʪʦʪʦʡ 50 ɻʮ ʯʝʨʝʟ ʀʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ (UPS) ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ʄʦʱʥʦʩʪʠ UPS ʜʦʣʞʥʦ ʭʚʘʪʠʪʴ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 

20 ʤʠʥʫʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ, ʤʦʥʠʪʦʨ, ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʢʘʤʝʨ 

ʤʦʜʫʣʷ ʕʃʉʀʉ ʜʦʣʞʥʳ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʨʦʟʝʪʢʠ, 

ʠʤʝʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʟʘʟʝʤʣʷʶʱʠʡ ʢʦʥʪʘʢʪ (ʨʦʟʝʪʢʘ ʢʣʘʩʩʘ 1). ɿʘʟʝʤʣʷʶʱʠʡ ʢʦʥʪʘʢʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʝʞʥʦ ʩʦʝʜʠʥʝʥ ʩ ʢʦʥʪʫʨʦʤ ʟʘʟʝʤʣʝʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʷʶʱʝʛʦ 

ʢʦʥʪʫʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 4 ʆʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʕʃʉʀʉ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʭʦʜʷʱʝʝ ʚ 

ʩʦʩʪʘʚ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʧʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʆʉʊ ʈ 51318.22-99 ʠ ɻʆʉʊ ʈ 51318.24-99, ʠ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʘʧʧʘʨʘʪʫʨʳ ʢʦʤʧʣʝʢʩʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚ ɻʆʉʊ ʧʨʝʜʝʣʦʚ. 

 

2.1.2. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʦʩʚʝʱʝʥʥʦʩʪʠ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʚʝʪʠʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʦʙʲʝʢʪʘ, 

ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʣʢ/ʩ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʩʚʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʣʘʤʧʘʤʠ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʩ 

ʦʩʚʝʱʝʥʠʝʤ ʚ ʜʠʘʧʘʟʦʥʝ 400 ï 600 ʣʢ ʚ ʧʣʦʩʢʦʩʪʠ ʦʙʲʝʢʪʘ. 
 

2.1.3. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʚʠʙʨʘʮʠʠ 

ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʠ/ʠʣʠ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʦʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʤʝʨʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʧʦʜʚʠʞʥʳ ʠ ʥʝʧʦʜʚʝʨʞʝʥʳ ʚʠʙʨʘʮʠʷʤ, ʩʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 12.1.012-90.  

ʊʘʢ ʢʘʢ ʘʫʨʘ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʛʠʩʪʨʘʮʠʠ ʤʝʣʴʯʘʡʰʠʭ ʪʦʯʝʯʥʳʭ 

ʚʠʙʨʘʮʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦ ʚʠʙʨʘʮʠʷ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ ʠʣʠ ʚʠʙʨʘʮʠʷ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʤʝʨʘ, ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʟʠʪʴ ʧʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. 
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2.1.4. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ʆʙʲʝʢʪ (ʯʝʣʦʚʝʢ) ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʦʩʚʝʱʝʥ, ʠ ʦʙʳʯʥʦʝ (ʯʝʨʥʦ-

ʙʝʣʦʝ ʠʣʠ ʮʚʝʪʥʦʝ) ʠʟʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʢʠʤ ʠ ʢʦʥʪʨʘʩʪʥʳʤ.  

ʊʘʢ ʢʘʢ ʘʫʨʘ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʛʠʩʪʨʘʮʠʠ ʤʝʣʴʯʘʡʰʠʭ ʪʦʯʝʯʥʳʭ 

ʚʠʙʨʘʮʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʦʙʲʝʢʪʘ, ʬʠʢʩʠʨʫʝʤʳʭ ʚ ʦʪʨʘʞʝʥʥʦʤ ʦʪ ʦʙʲʝʢʪʘ ʩʚʝʪʝ, ʪʦ ʧʣʦʭʘʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʟʠʪʴ ʧʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. 

2. ɼʘʥʥʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʘʫʨʳ ʪʦʣʴʢʦ 

ʜʣʷ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʢʘʜʨʝ, ʧʦʵʪʦʤʫ ʞʠʚʳʝ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʨʷʜʦʤ ʩ 

ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʠ ʠʩʢʘʞʘʪʴ ʘʫʨʫ ʦʩʥʦʚʥʦʛʦ 

ʦʙʲʝʢʪʘ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʚ ʢʘʜʨʝ. 

3. ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʜʝʨʞʢʘ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʘʫʨʳ ʯʝʣʦʚʝʢʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʘʫʨʳ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. ɺʝʣʠʯʠʥʘ ʵʪʦʡ ʟʘʜʝʨʞʢʠ, ʚ ʦʩʥʦʚʥʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʙʨʘʥʥʳʤ ʚʨʝʤʝʥʝʤ ʥʘʢʦʧʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʘʣʴʥʦʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ ʩʠʩʪʝʤʳ 5 f/s ʠ 

ʚʳʙʨʘʥʥʳʤ ʚʨʝʤʝʥʝʤ ʥʘʢʦʧʣʝʥʠʷ 50 ʢʘʜʨʦʚ, ʦʙʲʝʢʪʠʚʥʘʷ ʘʫʨʘ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʧʦʷʚʠʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 10 ʩʝʢʫʥʜ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ ʢʘʤʝʨʦʡ. 

4. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʤ 

ʧʝʨʝʤʝʱʝʥʠʷʤ ʦʙʲʝʢʪʘ (ʜʘʞʝ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʬʠʣʴʪʨʝ ʜʚʠʞʝʥʠʷ moving filter), ʧʦʵʪʦʤʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʘʫʨʳ ʯʝʣʦʚʝʢʘ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʥ ʥʘʭʦʜʠʣʩʷ ʚ ʩʚʦʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʳ ʧʦʣʫʯʠʪʝ ʘʫʨʫ ʠ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʯʝʣʦʚʝʢʘ. ʇʨʠʯʝʤ ɺʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʠʪ ʤʦʤʝʥʪʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʝʛʦ ʘʫʨʝ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʠ.  

ɺʥʠʤʘʥʠʝ! 
ʇʨʘʚʠʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʜʝʪʝʢʮʠʠ 

ʣʞʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ, 

ʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ Vibra Image ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʦʙʱʝʛʦ 

ʧʨʘʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʠ 

ʥʝ ʥʘʨʫʰʘʪʴ ʧʨʘʚʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʉʠʩʪʝʤʘ Vibra Image ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʦ ʚʦʟʤʦʞʥʦʤ 

ʧʦʷʚʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʠ ʟʘʢʣʶʯʝʥʠʝ ʦʙ 

ʫʨʦʚʥʝ ʦʧʘʩʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʜʝʣʘʝʪ ʩʧʝʮʠʘʣʠʩʪ ʧʨʦʬʘʡʣʝʨ ʠʣʠ ʧʩʠʭʦʣʦʛ. 
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2.2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ 

2.2.1. ɺʳʙʦʨ ʠ ʥʘʩʪʨʦʡʢʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

ɸʧʧʘʨʘʪʫʨʘ ʩʠʩʪʝʤʳ VibraImage ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʠʥʠʤʫʤ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘ: ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʢʘʤʝʨʫ ʠ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ɽʩʪʝʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʜʚʫʭ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʧʧʘʨʘʪʥʦ ʠ 

ʧʨʦʛʨʘʤʤʥʦ ʩʦʚʤʝʩʪʠʤʳ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ VibraImage ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʪ.ʝ. 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʩʠʩʪʝʤʦʡ ʟʘ 1 ʩʝʢʫʥʜʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʯʝʤ ʙʦʣʴʰʝ ʢʘʜʨʦʚ ʤʦʞʝʪ ʚʦʩʧʨʠʥʷʪʴ ʩʠʩʪʝʤʘ, ʪʝʤ ʣʫʯʰʝ, ʪʝʤ ʪʦʯʥʝʝ ɺʳ ʩʤʦʞʝʪʝ ʧʦʩʪʨʦʠʪʴ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʠ ʘʫʨʫ, ʠ ʪʝʤ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʝʣʦʚʝʢʝ ɺʳ ʩʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ ʠʤʝʝʪ ʯʘʩʪʦʪʫ ʧʦʣʫʢʘʜʨʦʚ 50 f/s, 

ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʯʝʨʝʟ USB2.0 ʧʦʨʪ ʩ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 640 ʭ 480 ʵʣʝʤʝʥʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʘʣʦʛʦʚʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ ʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʦʮʠʬʨʦʚʱʠʢ (ʚʠʜʝʦʙʣʘʩʪʝʨ), ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ 

ʢʦʤʧʴʶʪʝʨ, ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ VibraImage ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. 

ɼʨʫʛʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʬʦʪʦʧʨʠʝʤʥʠʢʘ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʫʨʳ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ, ʚʩʝʛʜʘ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ: ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʝʤ ʣʫʯʰʝ 

ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ (ʧʨʠ ʦʩʪʘʣʴʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ). ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ, ʧʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʷ ʩʠʩʪʝʤʳ VibraImage ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ ʬʦʪʦʧʨʠʝʤʥʠʢʘ, ʥʦ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʠʚʘ ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʆʙʳʯʥʳʝ ʚʠʙʨʘʮʠʦʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦʩʪʘʚʣʷʶʪ ʜʦʣʠ ʤʠʣʣʠʤʝʪʨʘ ʠ ʧʨʘʚʠʣʴʥʦ  ʥʘʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ 

VibraImage (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ) ʜʦʣʞʥʘ ʫʚʝʨʝʥʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʵʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ, ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʚ ʢʘʜʨʝ, ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʝʝ ʢʨʫʧʥʦ ʠ ʨʝʟʢʦ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʢʠ, ʥʘʩʪʨʘʠʚʘʷ ʩʠʩʪʝʤʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʦ ʦʙʳʯʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʦʙʲʝʢʪʘ, ʫʩʪʘʥʦʚʠʚ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʟʨʝʰʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʦʢʘʞʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʪʦ ʩʣʝʜʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʣʠ ʫʚʝʣʠʯʠʪʴ 

ʚʨʝʤʷ ʚʳʜʝʨʞʢʠ.  

ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʠʣʠ ʯʠʩʣʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʘʜʨʦʚ ï ʵʪʦ ʧʘʨʘʤʝʪʨ, ʘʥʘʣʦʛʠʯʥʳʡ 

ʚʨʝʤʝʥʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʦʙʳʯʥʦʤ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ. ʏʝʤ ʙʦʣʴʰʝ ʚʨʝʤʷ ʚʳʜʝʨʞʢʠ, ʪʝʤ 

ʙʦʣʴʰʝ ʧʦʣʫʯʘʝʪʩʷ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʠ ʘʫʨʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʦʮʝʥʦʢ ʨʘʟʣʠʯʥʳʭ ʘʫʨ ʞʝʣʘʪʝʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ. ɽʩʣʠ ʚʳʜʝʨʞʢʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ çʧʝʨʝʩʚʝʪʢʘè ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ. 
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚ 

ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠʩʭʦʜʷ ʠʟ 

ʘʧʧʘʨʘʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʣʦʚʠʡ ʥʘ ʦʙʲʝʢʪʝ. ʆʧʳʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢ ʦʧʳʪʥʳʡ 

ʬʦʪʦʛʨʘʬ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʨʝʤʷ 

ʚʳʜʝʨʞʢʠ N ʦʪ 2 ʜʦ 256 ʢʘʜʨʦʚ.  

ɽʩʪʴ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʡ ʘʫʨʳ ʠ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʷ.  

ʐʫʤʦʚʦʡ ʧʦʨʦʛ (PT) ʧʦʟʚʦʣʷʝʪ ʦʪʙʨʦʩʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʫ ʣʶʙʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʐʫʤʦʚʳʝ ʬʣʫʢʪʫʘʮʠʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠʟ-ʟʘ ʰʫʤʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʠʙʨʘʮʠʠ ʩʘʤʦʡ ʢʘʤʝʨʳ (ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ). ʀʟ-ʟʘ ʵʪʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʰʫʤʘ, ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʫʣʝʚʦʛʦ ʧʦʨʦʛʘ ʚʩʸ ʚʠʙʨʦʠʟʦʙʨʘʞʝʥʠʝ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʮʚʝʪʥʦʤ ʬʦʥʝ, 

ʯʪʦ ʟʘʪʨʫʜʥʠʪ ʝʛʦ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ. ʇʦʵʪʦʤʫ ʰʫʤʦʚʦʡ ʧʦʨʦʛ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʤ, ʧʨʠ ʢʦʪʦʨʦʤ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʥʝʧʦʜʚʠʞʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ 

ʦʙʲʝʢʪʦʚ.  

ʇʘʨʘʤʝʪʨ K ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʨʘʚʥʳʤ 10 (ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʨʘʚʝʥ 1). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʦ 

ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ ʚʦʟʤʦʞʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʚ ʙʦʣʝʝ ʯʝʤ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ. ɼʣʷ USB2.0 ʢʘʤʝʨ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ï 25 f/s. ɼʣʷ ʘʥʘʣʦʛʦʚʦʡ TV ʢʘʤʝʨʳ ʩ 

ʯʘʩʪʦʪʦʡ 50 ɻʮ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʦʮʠʬʨʦʚʱʠʢʘ ʠ 

ʢʦʤʧʴʶʪʝʨʘ. 

ɺ ʥʘʩʪʨʦʡʢʘʭ ʩʠʩʪʝʤʳ VibraImage ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʟʘʚʦʜʩʢʠʭ 

ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ (Default). 

 

2.2.2. ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʦʚ USB ʚʠʜʝʦʢʘʤʝʨʳ (*) 

(*) ï ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ 2.3 ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ. 

 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʶ USB ʚʠʜʝʦʢʘʤʝʨʫ, ʪʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ 

USB ʚʠʜʝʦʢʘʤʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʨʘʙʦʪʝ ʩ ʚʳʙʨʘʥʥʦʡ ʢʘʤʝʨʦʡ.  

ɺʥʠʤʘʥʠʝ! ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ ʚʠʜʝʦʢʘʤʝʨʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʚʘʰ ʢʦʤʧʴʶʪʝʨ. 
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2.2.3. ʋʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ (ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʣʶʯʘ) 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ 2.3 ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ. 

 

ɺʥʠʤʘʥʠʝ! ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ʚ NT/2000/XP/W7 ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ! 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: 

1. ɿʘʢʨʦʡʪʝ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʠ DOS-ʩʝʩʩʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʰʠʙʢʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ; 

2. ɿʘʧʫʩʪʠʪʝ ʬʘʡʣ INSTDRV.EXE ʠʟ ʧʘʧʢʠ ç\Soft\Guardant2eng\è; 

3. ɼʘʣʝʝ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʝʜʝʪ ʧʦʠʩʢ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʨʘʡʚʝʨʦʚ ʢʣʶʯʝʡ ʟʘʱʠʪʳ. 

ɽʩʣʠ ʨʘʥʝʝ ʢʣʶʯʠ ʟʘʱʠʪʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ [ʫʩʪʘʥʦʚʠʪʴ ʜʨʘʡʚʝʨ (Install 

Driver)]. ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʜʨʘʡʚʝʨʘ ʥʘʞʤʠʪʝ  ʢʥʦʧʢʫ [ʧʝʨʝʫʩʪʘʥʦʚʠʪʴ ʜʨʘʡʚʝʨ (Reinstall 

Driver)]. 

4. ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ;  

5. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ [OK]; 

6. ɿʘʢʨʦʡʪʝ ʧʨʦʛʨʘʤʤʫ INSTDRV; 

7. ʇʝʨʝʟʘʧʫʩʪʠʪʝ ʢʦʤʧʴʶʪʝʨ; 

8. ʇʦʜʢʣʶʯʠʪʝ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʢ ʩʚʦʙʦʜʥʦʤʫ USB ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʠʩʪʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʨʘʡʚʝʨʘ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ (ʧ.2.3) 

ʜʣʷ 64-ʙʠʪʥʳʭ Windows 7. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʨʫʯʥʫʶ ʫʩʪʘʥʦʚʠʪʴ 

ʪʨʝʙʫʝʤʳʡ ʜʨʘʡʚʝʨ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ  ʠʟ ʧʘʧʢʠ ç\Soft\32\è ʠʣʠ ç\Soft\64\è. 

 

 

 

2.2.4. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ VibraImage 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ 2.3 ʥʘʩʪʦʷʱʝʛʦ ʦʧʠʩʘʥʠʷ. 
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ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ VibraImage ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ɺʩʪʘʚʠʪʴ DVD-ROM ʜʠʩʢ ʚ DVD-ʜʠʩʢʦʚʦʜ ɺʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ 

\Soft\ Vibraimage7Setup.msi 

2. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çNextè; 

3. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʧʨʠʥʷʪʴ ʣʠʮʝʥʟʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çNextè; 

4. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʢʘʪʘʣʦʛʫ, ʢʫʜʘ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʬʘʡʣʳ 

ʧʨʦʛʨʘʤʤʳ, ʟʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çNextè; 

5. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çNextè, ʨʘʟʨʝʰʠʚ ʫʩʪʘʥʦʚʢʫ ʬʘʡʣʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʚʘʰ ʢʦʤʧʴʶʪʝʨ; 

6. ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çCloseè. 

7. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʝ ʤʝʥʶ ɺʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʦʷʚ̫ʪʩʷ ʷʨʣʳʢʠ 

ʧʨʦʛʨʘʤʤ ʩʠʩʪʝʤʳ VibraImage; 

8. ʇʝʨʝʟʘʛʨʫʟʠʪʴ ʢʦʤʧʴʶʪʝʨ; 

9. ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚ USB ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ ʵʣʝʢʪʨʦʥʥʳʡ 

ʢʣʶʯ ʠ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ VibraImage.exe.  

 

 
 

2.3. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ VibraImage 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʇʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɺʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩʠʩʪʝʤʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʟʜʝʣʝ çʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷè. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʝʨʩʠʶ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ DirectX; 

2. ɿʘʢʨʳʪʴ ʚʩʝ ʟʘʧʫʱʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ DOS ʩʝʩʩʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ  ʦʰʠʙʢʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʱʠʤ ʬʘʡʣʘʤ; 

3. ɺʩʪʘʚʠʪʴ DVD ʜʠʩʢ ʚ DVD-ʜʠʩʢʦʚʦʜ ɺʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ ʬʘʡʣ ʫʩʪʘʥʦʚʢʠ \\autorun.exe. 

4. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʷʟʳʢ ʫʩʪʘʥʦʚʢʠ. 

file://autorun.exe
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ʈʠʩ. 9. ɺʳʙʦʨ ʷʟʳʢʘ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ 




























































































































































































































































































































































































