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ɺʚʝʜʝʥʠʝ 

ʆ ʧʦʩʪʨʦʡʢʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʳ ʷ ʟʘʜʫʤʘʣʩʷ ʜʘʚʥʦ, ʥʦ ʢʘʢ-ʪʦ ʥʝ ʟʘʜʘʚʘʣʩʷ 

ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʴʶ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʤʦʷ ʢʨʳʰʘ ʢʨʘʡʥʝ ʥʝʫʜʦʙʥʘʷ ʜʣʷ ʧʦʜʦʙʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʧʨʝʜʣʘʛʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʘʥʪʝʥʥ ʥʝ ʧʦʜʭʦʜʠʣʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʯʠʥʘʤ. 

ʉʨʝʜʠ ʥʠʭ: 

¶ ɹʦʣʴʰʘʷ ʤʘʩʩʘ (ʥʘʧʨʠʤʝʨ, 2-ʭ ʵʣʝʤʝʥʪʥʳʝ 3-ʭ ʜʠʘʧʘʟʦʥʥʳʝ ʘʥʪʝʥʥʳ XL222, 

AD222 ʠʤʝʶʪ ʤʘʩʩʫ ʦʢʦʣʦ 21 ʢʛ). 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʠʧʘ G-450 (ʦʢʦʣʦ 

30 ʪʳʩ. ʨʫʙʣʝʡ, ʯʪʦ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʜʦʨʦʞʝ ʩʘʤʦʡ ʘʥʪʝʥʥʳ). 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʯʥʦʡ ʤʘʯʪʳ, ʩʧʦʩʦʙʥʦʡ ʚʳʜʝʨʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʝʩ 
ɸʌʋ. ɸ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʢʨʳʰʝ ʧʦ ʢʨʝʧʣʝʥʠʶ ʘʥʪʝʥʥʳ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʟʘʜʝʣʢʠ ʘʥʢʝʨʥʳʭ 

ʢʨʝʧʣʝʥʠʡ ʚ ʙʝʪʦʥʥʫʶ ʢʨʳʰʫ, ʯʪʦ ʜʣʷ ʤʝʥʷ ʥʝ ʧʨʠʝʤʣʝʤʦ. 

¶ ʈʘʜʠʫʩ ʧʦʚʦʨʦʪʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʥʪʝʥʥ ʙʦʣʝʝ 5 ʤʝʪʨʦʚ. ɹʫʜʝʪ ʟʘʜʝʚʘʪʴ ʟʘ 
ʵʣʝʤʝʥʪʳ ʤʘʯʪʳ ʩ W3DZZ. 

 

 

1. ʀʤʝʶʱʠʝʩʷ ʚʘʨʠʘʥʪʳ ʘʥʪʝʥʥ. 

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʘʥʪʝʥʥ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ. ʉʨʝʜʠ ʥʠʭ: 

 

¶ Mosley Mini-Beam Mini32A, Mini33A, Mini33A-WARC 560-936.00 ú 

http://www.wimo.com/antenna-minibeams_e.html 

¶ Mosley Antennas Mini-33A Mini Beam   ú 780,00 

https://www.freebytes.com/catalog/product_info.php?cPath=27_262&products_id=1646 

¶ ɸʥʪʝʥʥʳ Mosley Mini-32A Mini Beam   ú 645,00 

https://www.freebytes.com/catalog/product_info.php?cPath=27_262&products_id=1637 

¶ ɸʥʪʝʥʥʘ ZX-Yagi Mini 2000    ú 489,00 

https://www.freebytes.com/catalog/product_info.php?products_id=1648&language=en 

¶ ʅʘʧʨʘʚʣʝʥʥʘʷ ʂɺ ʘʥʪʝʥʥʘ Cushcraft MA5B 

http://www.tangenta.ru/cushcraft/ma5b-p-11.html 

¶ ɸʥʪʝʥʥʘ XL-222 10120 ʨʫʙ. 

http://www.russian-yagi.ru/antenny/mnogodiapazonnye/xl222 

¶ ɸʥʪʝʥʥʘ RB-223 26500 ʨʫʙ. 

http://rusbeam.ru/index.php?dn=article&to=art&id=1 

¶ SAYT 2-2 SAYT 3-2 http://antenna-su.ru/ 17000 ʨʫʙ. 

¶ AD-223   26500 ʨʫʙ. 

http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-

antenny/ad-223.html 

 

ɺʳʚʦʜʳ: ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʘʥʪʝʥʥʳ ʠʜʝʥʪʠʯʥʳ. ɽʩʪʴ ʦʪʣʠʯʠʷ 

ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ. ʀʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʤʘʩʩʦ-ʛʘʙʘʨʠʪʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ɿʜʝʩʴ ʚʳʠʛʨʳʚʘʶʪ ʟʘʛʨʘʥʠʯʥʳʝ ʦʙʨʘʟʮʳ, ʥʦ ʠ ʩʪʦʷʪ ʦʥʠ ʚ ʨʘʟʳ ʜʦʨʦʞʝ 

ʨʦʩʩʠʡʩʢʠʭ ʘʥʪʝʥʥ ʙʝʟ ʫʯʝʪʘ ʧʝʨʝʩʳʣʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʚʝʜʝʥʥʳʝ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʧʦʣʥʳʝ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʘʢʠʝ-ʪʦ ʦʜʥʦʟʥʘʯʥʳʝ 

ʚʳʚʦʜʳ, ʪ.ʢ. ʟʘʷʚʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ. ʃʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʬʘʡʣʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʘʥʪʝʥʥʳʭ 

ʤʦʜʝʣʠʨʦʚʱʠʢʘʭ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦʡ ʧʨʦʛʨʘʤʤʝ ʘʥʪʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ MMANA . 

http://www.wimo.com/antenna-minibeams_e.html
https://www.freebytes.com/catalog/product_info.php?products_id=1646
https://www.freebytes.com/catalog/product_info.php?cPath=27_262&products_id=1646
https://www.freebytes.com/catalog/product_info.php?products_id=1637
https://www.freebytes.com/catalog/product_info.php?cPath=27_262&products_id=1637
https://translate.googleusercontent.com/translate_c?depth=1&hl=ru&prev=search&rurl=translate.google.ru&sl=en&sp=nmt4&u=https://www.freebytes.com/catalog/product_info.php%3Fproducts_id%3D1648&usg=ALkJrhhegdQlz44LB8X16TRTCvUpeWPRHg
https://www.freebytes.com/catalog/product_info.php?products_id=1648&language=en
http://www.tangenta.ru/cushcraft/ma5b-p-11.html
http://www.russian-yagi.ru/antenny/mnogodiapazonnye/xl222
http://rusbeam.ru/index.php?dn=article&to=art&id=1
http://antenna-su.ru/index.php/dualbanders.html#SAYt2-2
http://antenna-su.ru/index.php/dualbanders.html#SAYt2-2
http://antenna-su.ru/
http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-antenny/ad-223.html
http://ant-depot.ru/component/virtuemart/details/2/5/antenny-kv/mnogodiapazonnye-antenny/ad-223.html
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 ʀʟ ʚʩʝʭ ʘʥʪʝʥʥ, ʢʦʪʦʨʳʝ ʢʘʢ-ʪʦ ʦʪʚʝʯʘʶʪ ʤʦʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʠʤʝʶʪ ʬʘʡʣʳ ʜʣʷ 

ʨʘʩʯʝʪʦʚ ʚ MMANA, ʧʦʜʭʦʜʷʪ ʘʥʪʝʥʥʳ XL-222 ʠ AD-222. ʆʥʠ ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʝʩʦʚʳʝ. 21 ʠ 19 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʪʝʥʥʫ 

SAYT 2-2 ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶ, ʪ.ʢ. ʵʪʦ ʘʥʪʝʥʥʘ ʩ ʘʢʪʠʚʥʳʤ ʧʠʪʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʘʥʪʝʥʥʘʤʠ ʜʣʷ ʤʦʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʶʪʩʷ XL-

222 ʠ AD-222. ʅʦ ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʚʝʩ ʠ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ 6 ʤʝʪʨʦʚ. 

 

2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʥʪʝʥʥʳ ʩʪʘʚʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʫʢʦʨʦʯʝʥʥʳʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʙʝʟ ʧʦʤʝʭ 

ʚʤʝʩʪʠʪʴʩʷ ʥʘ ʤʦʝʡ ʢʨʳʰʝ. 

¶ ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʝʩ ʥʝ ʙʦʣʝʝ 5 ʢʛ ʠ ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʘʨʤʝʡʩʢʦʤ ʪʝʣʝʩʢʦʧʝ ʥʘ 

ʟʘʱʝʣʢʘʭ. ɺʨʘʱʝʥʠʝ ʘʥʪʝʥʥʳ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʚʦʨʦʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʪʠʧʘ 

Hy-gain AR-500. 

¶ ʀʤʝʪʴ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ ʤʝʥʝʝ 4 ʤʝʪʨʦʚ. 

¶ ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʙʳʩʪʨʦ ʩʦʙʠʨʘʪʴʩʷ ʠ ʨʘʟʙʠʨʘʪʴʩʷ. 

¶ ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʠʟ ʜʦʩʪʫʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

¶ ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʨʠʝʤʣʝʤʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ  ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʜʘʞʝ ʘʥʪʝʥʥ. 

¶ ɼʦʧʫʩʢʘʝʪʩʷ ʨʘʙʦʪʘ ʘʥʪʝʥʥʳ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʠʘʧʘʟʦʥʦʚ. ɺ ʤʦʝʤ 

ʩʣʫʯʘʝ ʚ ʪʝʣʝʛʨʘʬʥʳʭ ʫʯʘʩʪʢʘʭ. 

 

ɿʘ ʠʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʧʨʠʥʷʪʳ: ʨr ʙʦʣʦʚʥʳʝ 5-ʪʠ ʤʝʪʨʦʚʳʝ ʫʜʦʯʢʠ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚʠʙʨʘʪʦʨʦʚ, ʜʣʷ - ʙʫʤʘ ʢʚʘʜʨʘʪʥʳʡ ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʬʠʣʴ 25ʭ25, 

ʘʣʶʤʠʥʠʝʚʳʡ  ʫʛʦʣʦʢ 25ʭ25, ʥʝʙʦʣʴʰʦʡ ʦʪʨʝʟʦʢ ʘʣʶʤʠʥʠʝʚʦʡ ʪʨʫʙʢʠ ʜʠʘʤʝʪʨʦʤ 30 ʤʤ, 

ʧʨʦʚʦʜ ʇɺ-3 1ʭ2.5, ʭʦʤʫʪʳ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 19-44 ʤʤ. 

ʉʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʩʪʘʚʠʣʘ: 

¶ ʇʨʦʬʠʣʴ 25ʭ25 ï 380 ʨ ʭ2 =760 ʨʫʙ. 

¶ ʋʛʦʣʦʢ 25ʭ25 = 200 ʨʫʙ.  

¶ ʋʜʦʯʢʠ 5 ʤ 450 ʨʫʙ. ʭ 4 = 1800 ʨʫʙ. 

¶ ʇʨʦʚʦʜ ʇɺ-3 21.80 ʭ 32 = 697.60  

¶ ʄʝʪʠʟʳ 90 ʨʫʙ. 

¶ ɺʏ ʨʘʟʲʝʤ (ʤʘʤʘ) ï 100 ʨʫʙ.  

ʀʪʦʛʦ 3648 ʨʫʙ. 

 

3. ʄʦʜʝʣʴ ʘʥʪʝʥʥʳ 

 

ɸʥʪʝʥʥʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ MMANA. ɺʥʘʯʘʣʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ 3-ʭ ʜʠʘʧʘʟʦʥʥʘʷ ʘʥʪʝʥʥʘ.  

ɸʥʪʝʥʥʘ ʠʤʝʣʘ ʜʦʚʦʣʴʥʦ ʧʨʠʝʤʣʝʤʳʝ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʆʜʥʘʢʦ, ʙʳʣʦ ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 3-ʭ ʜʠʘʧʘʟʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʙʫʤʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʪʷʞʝʢ 

ʵʣʝʤʝʥʪʦʚ, ʪ.ʢ. ʵʣʝʤʝʥʪʳ 20-ʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ 

ʄʦʢʩʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʚʘʨʠʘʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ 

ʜʠʘʧʘʟʦʥʦʚ 21-28 ʄɻʮ. 

ʀ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʥʘʭʦʜʠʤʩʷ ʚ ʛʦʜʘʭ ʤʠʥʠʤʫʤʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʛʜʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ 15 ʠ 10 ʤʝʪʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʢʨʳʪʳ, ʙʳʣʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ 2-ʭ ʵʣʝʤʝʥʪʥʘʷ 2-ʭ ʜʠʘʧʘʟʦʥʥʘʷ ʘʥʪʝʥʥʘ. 
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ʉʭʝʤʘ ʘʥʪʝʥʥʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ʈʘʟʤʝʨʳ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʧʨʠʚʝʜʝʥʳ ʩ 

ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʢʦʨʦʯʝʥʠʷ ʧʨʦʚʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 0.979. 

 
ɺ ʢʘʯʝʩʪʚʝ ʫʢʦʨʘʯʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʳ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

ʂʘʪʫʰʢʠ ʚʳʧʦʣʥʝʥʳ ʤʥʦʛʦʞʠʣʴʥʳʤ ʧʨʦʚʦʜʦʤ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 1.5 ʤʤ. ɼʠʘʤʝʪʨ ʧʦ 

ʤʝʜʠ 1 ʤʤ. ʂʘʞʜʘʷ ʢʘʪʫʰʢʘ ʥʘʤʦʪʘʥʘ ʥʘ ʧʣʘʩʪʠʢʦʚʦʡ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 29 ʤʤ ʦʪ 

ʰʠʧʫʯʠʭ ʚʠʪʘʤʠʥʦʚ ʉ. ɺ ʤʦʝʤ ʚʘʨʠʘʥʪʝ 19 ʚʠʪʢʦʚ ʧʨʦʚʦʜʘ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʛʦʥʷʣʘʩʴ 

ʧʦʜ ʚʝʣʠʯʠʥʫ 6 ʤʢɻʥ ʩ ʧʦʤʦʱʴʶ ʘʥʪʝʥʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ɸɸ-30 ʠ ʠʟʤʝʨʠʪʝʣʝʤ LC-100A. 

ʇʦʩʣʝ ʧʦʜʛʦʥʢʠ ʥʘ ʢʘʪʫʰʢʠ ʙʳʣʠ ʥʘʜʝʪʳ ʪʝʨʤʦʫʩʘʞʠʚʘʶʱʠʝʩʷ ʪʨʫʙʢʠ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʪʨʫʙʢʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0.1 ʤʢɻʥ. ʆʙʱʘʷ ʜʣʠʥʘ ʢʘʪʫʰʢʠ ʩ ʫʯʝʪʦʤ ʦʧʨʘʚʢʠ 

40 ʤʤ. 

 
 

3.1. ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʪʝʥʥʳ  
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4. ʂʦʥʩʪʨʫʢʮʠʷ. 

 

ɹʫʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʬʠʣʴ 25ʭ25 ʤʤ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʭ 2-ʭ 

ʦʪʨʝʟʢʦʚ. ʆʪʨʝʟʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʘʣʶʤʠʥʠʝʚʳʭ ʫʛʦʣʢʦʚ 

25ʭ25 ʠ ʙʦʣʪʘʤʠ ʩ ʛʘʡʢʘʤʠ. 

 
 ʅʘ ʢʦʥʮʘʭ ʙʫʤʘ ʟʘʢʨʝʧʣʝʥʳ ʩʜʚʦʝʥʥʳʝ ʘʣʶʤʠʥʠʝʚʳʝ ʫʛʦʣʢʠ 25ʭ25 (ʜʣʷ 

ʧʨʦʯʥʦʩʪʠ). ʄʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʶʨʘʣʝʚʳʝ ʫʛʦʣʢʠ. ʋʛʦʣʢʠ ʢʨʝʧʷʪʩʷ ʢ ʧʨʦʬʠʣʶ ʙʦʣʪʘʤʠ.  

ɼʣʷ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʣʦʯʢʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʫʛʦʣʢʦʚ. 

ʋʛʦʣʢʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʪʘʣʴʥʳʤʠ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʢʨʝʧʣʝʥʠʷ ʙʳʣʠ ʥʘʜʝʞʥʳʤʠ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʛʨʦʚʝʨʥʳʝ ʰʘʡʙʳ, ʛʘʡʢʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʢʨʝʧʠʪʴ 

ʢʦʥʪʨʛʘʡʢʦʡ, ʘ ʟʘʪʝʤ ʧʦʢʨʳʪʴ ʢʨʘʩʢʦʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʙʷʟʘʪʝʣʴʥʦ, ʪ.ʢ. ʚ ʭʦʜʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʤʝʥʪʳ ʢʨʝʧʣʝʥʠʷ ʙʫʜʫʪ ʠʩʧʳʪʳʚʘʪʴ ʩʠʣʴʥʫʶ ʚʠʙʨʘʮʠʶ. ʀ ʝʩʣʠ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʢʘʟʘʥʥʳʭ ʤʝʨ, ʪʦ ʢʘʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʦʩʣʘʙʠʪʴ ʢʨʝʧʣʝʥʠʝ ʠʣʠ 

ʨʘʟʨʫʰʠʪʴʩʷ. ʏʪʦ ʨʝʘʣʴʥʦ ʧʨʦʠʟʦʰʣʦ ʫ ʤʝʥʷ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɿʘʛʦʪʦʚʢʠ ʜʣʷ ʫʟʣʦʚ ʢʨʝʧʣʝʥʠʷ ʫʜʦʯʝʢ. 

 

ʏʪʦʙʳ ʘʣʶʤʠʥʠʝʚʳʝ ʪʨʫʙʢʠ ʧʣʦʪʥʦ ʜʝʨʞʘʣʠʩʴ ʚ ʫʜʦʯʢʘʭ ʥʘ ʥʠʭ 

ʥʘʤʦʪʘʥʦ ʧʦ 6 ʚʠʪʢʦʚ ʠʟʦʣʝʥʪʳ ʇʍɺ (ʧʦʜʙʠʨʘʝʪʩʷ ʧʦ ʤʝʩʪʫ). 

 

ʋʜʦʯʢʠ ʜʦʣʞʥʳ ʢʨʝʧʠʪʴʩʷ ʭʦʤʫʪʘʤʠ ʢ ʫʛʦʣʢʫ, ʧʨʠʢʨʝʧʣʝʥʥʦʤʫ 

ʢ ʧʨʦʬʠʣʶ (ʙʫʤʫ).  

ʄʦʞʝʪ ʙʳʪʴ ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʙʫʤʘ: ʠʟ ʪʨʫʙ. ʊʦʛʜʘ 

ʚʦʟʤʦʞʥʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ U-ʦʙʨʘʟʥʳʭ 

ʧhʠʣʝʢ. 
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ɼʣʠʥʫ ʧʨʦʚʦʜʦʚ ʚʠʙʨʘʪʦʨʦʚ ʠ ʨʝʬʣʝʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʩ ʟʘʧʘʩʦʤ 100 ï 150 

ʤʤ. ʂʦʥʮʳ ʟʘʛʥʫʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢ 

 
ʅʦ ʥʘʩʪʨʦʝʯʥʳʡ ʦʪʚʦʜ ʧʦʢʘ ʥʝ ʦʪʛʠʙʘʡʪʝ. ʄʦʞʝʪ ʠ ʥʝ ʥʘʜʦ ʙʫʜʝʪ ʝʛʦ ʦʪʛʠʙʘʪʴ. 

ɺʠʙʨʘʪʦʨ ʠ ʨʝʬʣʝʢʪʦʨ 20-ʪʠ ʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʘʨʘʥʝʝ ʩʧʘʷʡʪʝ ʩ ʫʜʣʠʥʷʶʱʝʡ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʨʘʟʤʝʩʪʠʪʝ ʥʘ ʫʜʦʯʢʝ. 

 ɼʣʷ ʚʠʙʨʘʪʦʨʘ ʠ ʨʝʬʣʝʢʪʦʨʘ 15-ʪʠ ʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʘʛʦʪʦʚʴʪʝ ʢʘʧʨʦʥʦʚʳʝ 

ʦʪʪʷʞʢʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʫʜʦʯʢʘʤ. ʊʘʤ ʢʘʢ ʨʘʟ ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʣʴʮʘ. 

ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʜʣʠʥ ʚʠʙʨʘʪʦʨʦʚ ʠ ʢʨʝʧʣʝʥʠʷ ʦʪʪʷʞʝʢ ʧʨʠʤʝʥʠʪʴ ʢʣʝʤʤʥʠʢʠ. 

 

ʆʥʠ ʧʨʦʜʘʶʪʩʷ ʚ ʤʘʛʘʟʠʥʘʭ ʵʣʝʢʪʨʦʪʦʚʘʨʦʚ. ʅʫʞʥʦ 

ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʚ ʝʛʦ ʪʨʫʙʯʘʪʫʶ ʯʘʩʪʴ ʚʦʰʣʦ 2 

ʜʠʘʤʝʪʨʘ ʦʪʪʷʞʢʠ. ʆʪʪʷʞʢʠ ʚʳʙʠʨʘʡʪʝ ʧʦʥʘʜʝʞʥʝʝ. ʗ 

ʧʨʠʤʝʥʷʣ ʰʥʫʨ DanLine, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʫ ʆʆʆ "ʈ-ʂʚʘʜ". 

 

 

 

 

ʕʣʝʤʝʥʪʳ ʚʠʙʨʘʪʦʨʦʚ ʢʨʝʧʷʪʩʷ ʙʦʣʪʘʤʠ ʢ ʧʣʦʱʘʜʢʝ ʠʟ ʜʠʵʣʝʢʪʨʠʢʘ 200ʭ70 ʤʤ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʨʝʧʣʝʥʠʷʤʠ ʵʣʝʤʝʥʪʦʚ 20 ʠ 15 ʤʝʪʨʦʚ 145 ʤʤ. ʇʣʦʱʘʜʢʘ ʥʘʧʨʘʚʣʝʥʘ 

ʚʥʠʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʫʤʫ.  
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 ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʅʘ ʚʠʙʨʘʪʦʨʳ 20-ʪʠ ʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʜʝʪʴ ʧʣʘʩʪʠʢʦʚʳʝ ʩʪʷʞʢʠ, ʥʦ ʥʝ ʜʦ 

ʢʦʥʮʘ ʟʘʪʷʥʫʪʳʝ. 

¶ ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʢʣʘʜʳʚʘʥʠʷ ʫʜʦʯʝʢ ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʝʝ ʠ ʧʦʩʣʝʜʥʝʝ ʢʦʣʝʥʘ 
ʫʜʦʯʝʢ ʟʘʢʨʝʧʠʪʴ (ʩʣʘʙʦ) ʭʦʤʫʪʳ. ʕʪʦ ʦʙʣʝʛʯʠʪ ʩʙʦʨʢʫ/ʨʘʟʙʦʨʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʨʝʧʣʝʥʠʝʤ ʤʝʩʪʘ ʩʪʳʢʘ ʠʟʦʣʝʥʪʦʡ ʠ ʧʣʘʩʪʠʢʦʚʦʡ ʩʪʷʞʢʦʡ. 

¶ ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʚʝʨʥʦʛʦ ʠʟʛʠʙʘ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʫʜʦʯʝʢ ʢ ʙʫʤʫ ʣʫʯʰʝ ʢ 
ʫʛʦʣʢʫ ʧʨʠʢʣʝʠʪʴ ʧʣʘʩʪʠʢʦʚʳʝ ʧʣʘʩʪʠʥʢʠ-ʧʦʜʢʣʘʜʢʠ. 

 
  

 

ʆʪ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʚʠʙʨʘʪʦʨʦʚ ʚʜʦʣʴ ʙʫʤʘ ʠʜʝʪ ʦʪʨʝʟʦʢ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣ,̫ 

ʢʦʪʦʨʳʡ ʧʨʠʧʘʷʥ ʚ ɺʏ ʨʘʟʲʸʤʫ, ʟʘʢʨʝʧʣʝʥʥʦʤʫ ʥʘ ʙʫʤʝ. ʅʘ ʢʘʙʝʣʴ ʥʘʜʝʪʦ ʩ ʜʝʩʷʪʦʢ 

ʬʝʨʨʠʪʦʚʳʭ ʪʨʫʙʦʯʝʢ ʦʪ ʤʦʥʠʪʦʨʦʚ ʢʦʤʧʴʶʪʝʨʘ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʟʘʧʦʨʥʦʛʦ 

ʜʨʦʩʩʝʣʷ. 




























































