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ʉʆɼɽʈɾɸʅʀɽ 

ʂʣʫʙʥʳʝ ʥʦʚʦʩʪʠ ð ɺʣʘʜʠʩʣʘʚ ɽʚʩʪʨʘʪʦʚ  RX3ALL 

ʇʘʤʷʪʠ RA3AO  ð  ɺʣʘʜʠʤʠʨ ʇʦʣʷʢʦʚ  RA3AAE 

ʉʦʙʠʨʘʝʤ SDR ʧʨʠʝʤʥʠʢ çZetaSDRè ð ʀʛʦʨʴ ʃʘʚʨʠʥʝʥʢʦʚ  R2AJA 

ʄʦʜʝʨʥʠʟʘʮʠʷ QRPP ʪʨʘʥʩʠʚʝʨʘ çPIXIEè ð ʖʨʠʡ  ʃʝʙʝʜʠʥʩʢʠʡ  UA3VLO 

ɸʥʪʝʥʥʘ UA6AGW v.30-15.52.62 ð ɸʣʝʢʩʘʥʜʨ ɻʨʘʯʸʚ UA6AGW  

ʉʨʝʜʩʪʚʘ ʩʚʷʟʠ çʙʝʟ ʧʠʪʘʥʠʷéè   ð   ɺʠʢʪʦʨ ɹʝʩʝʜʠʥ UA9LAQ 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ð ɺʣʘʜʠʤʠʨ ʇʦʣʷʢʦʚ  RA3AAE 

ʈʝʜʢʦʣʣʝʛʠʷ: ɺʣʘʜʠʩʣʘʚ ɽʚʩʪʨʘʪʦʚ RX3ALL,  ɼʤʠʪʨʠʡ ɻʦʨʦʭ UR4MCK. 

ɺʣʘʜʠʩʣʘʚ ɾʠʛʘʣʦʚ R2DNN,  ʄʠʭʘʠʣ ʇʘʨʰʠʢʦʚ RK3FW. 
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ʂʣʫʙʥʳʝ ʥʦʚʦʩʪʠ 

ɺʣʘʜʠʩʣʘʚ ɽʚʩʪʨʘʪʦʚ RX3ALL 

ɿʜʨʘʚʩʪʚʫʡʪʝ ʫʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ! 

ɺ ʢʦʥʮʝ ʜʝʢʘʙʨʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʧʦʧʫʣʷʨʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ RAEM ʥʘʰ 

ʂʣʫʙ ʧʨʦʚʸʣ ʪʝʩʪ ʩʨʝʜʠ ʦʧʝʨʘʪʦʨʦʚ QRP ʩʪʘʥʮʠʡ RAEM-QRP CHALLENGE 2016. 

ʕʪʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʦʯʝʥʴ ʫʜʘʯʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʚʦʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ 

ʚ ʵʬʠʨʝ, ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʭʦʞʜʝʥʠʝʤ ʨʘʜʠʦʚʦʣʥ, ʧʨʠʝʤʘ ʩʣʦʞʥʳʭ ʨʘʜʠʦʛʨʘʤʤ, 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʩ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤʠ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ. ʀʩʭʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɺʩʝ 

ʫʯʘʩʪʥʠʢʠ RAEM-QRP CHALLENGE 2016 ʟʘʷʚʣʷʣʠʩʴ ʚ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ SINGLE-

BAND-20M. ʄʦʱʥʦʩʪʴ ï ʥʝ ʙʦʣʝʝ 5 ʚʘʪʪ. 

ʅʘ ʜʥʷʭ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʪʝʩʪʘ RAEM. ʇʦʩʣʝ ɻ ʪʦʛʦ, 

ʢʦʥʪʝʩʪ-ʤʝʥʝʜʞʝʨʦʤ ʥʘʰʝʛʦ ʂʣʫʙʘ ʙʳʣʘ ʩʜʝʣʘʥʘ ʚʳʙʦʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʤʳ 

ʧʦʜʚʝʣʠ ʠʪʦʛʠ RAEM-QRP CHALLENGE-2016. ʇʦʙʝʜʠʪʝʣʝʤ ʩʨʝʜʠ ʥʘʩ ʦʢʘʟʘʣʩʷ 

ʖʨʠʡ ʄʝʣʴʥʠʢʦʚ UN8PT.  ɺʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʤʝʩʪʘ ʨʘʟʜʝʣʠʣʠ ɺʘʩʠʣʠʡ UA1AFT ʠ 

ʀʛʦʨʴ RN4W. ʇʦʟʜʨʘʚʣʷʝʤ ʩ ʧʦʙʝʜʦʡ! 

ɺ ʥʘʯʘʣʝ ʷʥʚʘʨʷ ʧʨʦʭʦʜʠʣ ɿʠʤʥʠʡ ʧʦʣʝʚʦʡ ʜʝʥʴ. ɺ ʪʝ ʜʥʠ ʩʪʦʷʣʠ ʦʯʝʥʴ ʩʠʣʴʥʳʝ 

ʤʦʨʦʟʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʢʘʣʘʩʴ ʜʦ ï28 ʛʨʘʜʫʩʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʦ ʥʝʤʥʦʛʦ. 

ʏʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ɿʠʤʥʝʛʦ ʧʦʣʝʚʦʛʦ ʜʥ,̫ ʩʦʩʪʦʷʣʘʩʴ ʧʦʣʶʙʠʚʰʘʷʩʷ ʚʩʝʤ 

ʟʠʤʥʷʷ ʢʦʥʪʝʩʪ-ʠʛʨʘ "ʄʦʨʦʟ ï ʂʨʘʩʥʳʡ ʅʦʩ". ʇʦʛʦʜʘ ʙʳʣʘ ʢʦʤʬʦʨʪʥʘʷ, 

ʧʨʦʭʦʞʜʝʥʠʝ ʦʪʣʠʯʥʦʝ ʠ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʦ ʦʢʦʣʦ ʩʪʘ ʯʝʣʦʚʝʢ. ʇʦʩʣʝ ʧʦʜʚʝʜʝʥʠʷ 

ʠʪʦʛʦʚ ʦʧʨʝʜʝʣʠʣʠʩʴ ʧʦʙʝʜʠʪʝʣʠ. ɺ ʧʦʜʛʨʫʧʧʝ PORTABLE ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʚʦʝʚʘʣ 

ɸʣʝʢʩʘʥʜʨ ʇʦʥʦʤʘʨʝʥʢʦ UR5LAM, ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʷʣ ʆʣʝʛ ɼʨʦʞʘʥʦʚ UV5QR, ʠ 

ʪʨʝʪʴʝ ʤʝʩʪʦ ʜʦʩʪʘʣʦʩʴ ʀʛʦʨʶ ʉʦʢʦʣʦʚʫ UA9CDC. ɺ ʧʦʜʛʨʫʧʧʝ FIXED ʤʝʩʪʘ 

ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ɺʣʘʜʠʤʠʨ ɻʦʥʪʘʨʳʢ 

YL2CV, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ɸʣʝʢʩʘʥʜʨ ɹʦʡʮʦʚ UR5IFM, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʆʣʝʛ ʋʩʦʚ 

R8CT. 

ʇʦ ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʩʘʤʳʝ ʛʨʦʤʢʠʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʩʠʛʥʘʣʳ ʚ ñʄʦʨʦʟʝò ʙʳʣʠ (ʧʦ 

ʤʝʨʝ ʫʙʳʚʘʥʠʷ): 1. UV5QR; 2. UA9CDC; 3. EV6DX; 4. UR5LAM; 5. EU6RO. ɺʩʝʤ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʜʘʚʘʣ 599, ʥʦ ʥʶʘʥʩʳ ʙʳʣʠ ʫ ʢʘʞʜʦʛʦ. RA7RA ʧʦʟʚʘʣ ʩ 

ʪʘʢʠʤ ʫʨʦʚʥʝʤ, ʯʪʦ ʥʘʫʰʥʠʢʠ ʯʫʪʴ ʥʝ ʩʣʝʪʝʣʠ! ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʝʛʦ ʩʠʛʥʘʣ ʙʫʢʚʘʣʴʥʦ ʨʘʩʪʘʷʣ ʥʘ ʛʣʘʟʘʭ ʜʦ 3-ʭ ʙʘʣʣʦʚ. ʊʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʥʝ ʨʘʟ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘʙʣʶʜʘʪʴ. ʉʘʤʦʝ ʪʨʫʜʥʦʝ ʠ ʩʘʤʦʝ 

ʠʥʪʝʨʝʩʥʦʝ QSO ʩʦʩʪʦʷʣʦʩʴ ʩ UA0SBQ/P, ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʢʨʘʩʠʚʳʤ ʰʪʨʠʭʦʤ 

ʟʘʚʝʨʰʘʶʱʝʛʦʩʷ ñʄʦʨʦʟʘò. ʇʦʜʨʦʙʥʝʝ ʧʨʦʯʠʪʘʪʴ ʦʙ ʵʪʦʡ ʢʦʥʪʝʩʪ-ʠʛʨʝ, ʫʟʥʘʪʴ 

ʚʧʝʯʘʪʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʠ ʧʦʩʤʦʪʨʝʪʴ ʬʦʪʦ ʤʦʞʥʦ ʥʘ ʬʦʨʫʤʝ ʢʣʫʙʥʦʛʦ ʩʘʡʪʘ. 

ʂʘʢ ʚʩʝʛʜʘ, ʚ ʬʝʚʨʘʣʝ-ʤʘʨʪʝ ʧʨʦʭʦʜʠʣ ʟʠʤʥʠʡ ʪʫʨ ʈʫʩʩʢʦʡ ʆʭʦʪʳ. ʇʨʦʭʦʞʜʝʥʠʝ 

ʚʨʝʤʝʥʘʤʠ ʙʘʣʫʝʪ ʫʯʘʩʪʥʠʢʦʚ ʠ ʪʦʛʜʘ ʚ ʵʬʠʨʝ ʩʢʫʯʘʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ʆʜʠʥ ʠʟ 

ʪʫʨʦʚ ʧʨʦʭʦʜʠʣ ʚ ɼʝʥʴ ʟʘʱʠʪʥʠʢʘ ʆʪʝʯʝʩʪʚʘ. ɺ ʢʦʥʮʝ QSO ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

"73" ʠ "72", ʢʦʨʨʝʩʧʦʥʜʝʥʪʳ ʧʝʨʝʜʘʚʘʣʠ ʜʨʫʛ ʜʨʫʛʫ "23", ʯʝʤ ʠʥʦʡ ʨʘʟ ʚʚʦʜʠʣʠ ʚ 

ʟʘʤʝʰʘʪʝʣʴʩʪʚʦ ʥʝʠʩʢʫʰʸʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ. ɺ ɿʠʤʥʝʤ ʪʫʨʝ ʩʘʤʳʤ ʤʝʪʢʠʤ 

http://qrp.ru/contest/77-raem-qrp/1253-raem-qrp-2016
http://qrp.ru/contest/77-raem-qrp/1303-results2016
http://qrp.ru/contest/frost/1298-moroz2017
http://qrp.ru/forum/11-%D0%A1%D0%BE%D1%80%D0%B5%D0%B2%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F/12959-%D0%9C%D0%BE%D1%80%D0%BE%D0%B7-%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9-%D0%9D%D0%BE%D1%81-2017?start=30
http://qrp.ru/contest/russianhunt/1293-hunt2017
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ñʆʭʦʪʥʠʢʦʤò ʠ, ʥʘ ʫʜʠʚʣʝʥʠʝ, ʩʘʤʳʤ ʧʨʦʚʦʨʥʳʤ ñʄʝʜʚʝʜʝʤò ʦʢʘʟʘʣʩʷ ɺʣʘʜʦ 

Z35M.  

25 ʠ 26 ʤʘʨʪʘ ʩ 07:00 ʜʦ 09:00 UTC ʧʨʠʛʣʘʰʘʝʤ ʚʩʝʭ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ɺʝʩʝʥʥʝʤ 

ʧʦʣʝʚʦʤ ʜʥʝ. ʕʪʦ ʦʪʣʠʯʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴʩʷ ʥʘ ʧʨʠʨʦʜʫ, ʧʦʨʘʜʦʚʘʪʴʩʷ 

ʚʝʩʝʥʥʝʤʫ ʩʦʣʥʳʰʢʫ, ʧʦʨʘʙʦʪʘʪʴ ʠʟ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʡ, ʚʩʪʨʝʪʠʪʴʩʷ ʩ 

ʜʨʫʟʴʷʤʠ ʠ ʢʦʣʣʝʛʘʤʠ ʠ ʚʦʟʤʦʞʥʦ, ʧʨʦʚʝʩʪʠ ʠʥʪʝʨʝʩʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʵʬʠʨʝ. 

ʉʪʘʨʘʥʠʷʤʠ ʄʠʭʘʠʣʘ R7AO ʧʦʜʛʦʪʦʚʣʝʥ ʢʨʘʩʠʚʳʡ ʩʝʨʪʠʬʠʢʘʪ ʫʯʘʩʪʥʠʢʘ. 

ɼʦ ʥʦʚʳʭ ʚʩʪʨʝʯ!          CQ-QRP # 57 

ʇʘʤʷʪʠ RA3AO 

24 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ ʫʰʝʣ ʠʟ ʞʠʟʥʠ ʠʟʚʝʩʪʥʳʡ 

ʨʘʜʠʦʣʶʙʠʪʝʣʴ ʠ ʪʘʣʘʥʪʣʠʚʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʚʷʟʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ɺʣʘʜʠʤʠʨ ɼʨʦʟʜʦʚ RA3AO. ʆʥ ʙʳʣ 

ʥʝʠʟʤʝʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʤʥʦʛʠʭ ʂɺ ʩʦʨʝʚʥʦʚʘʥʠʡ, 

ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʛ. ʂʣʘʡʧʝʜʘ, ʚ ʛ. ɸʣʝʢʩʘʥʜʨʦʚʝ ʠ ʚ 

ʜʨʫʛʠʭ ʤʝʩʪʘʭ, ʩʪʘʣ ʯʝʤʧʠʦʥʦʤ ʉʉʉʈ ʚ ʦʯʥʭr 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʥʘ ʂɺ. ʊʘʢ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʤʳ ʙʳʣʠ 

ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʚ 80-ʭ ʛʦʜʘʭ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ 

ʩʦʚʝʨʰʝʥʥʦʡ ʂɺ ʘʧʧʘʨʘʪʫʨʳ. 

ʀʤʧʦʨʪʥʳʭ ʪʨʘʥʩʠʚʝʨʦʚ ʧʦʯʪʠ 

ʥʠ ʫ ʢʦʛʦ ʥʝ ʙʳʣʦ, ʘ ʧʦʧʫʣʷʨʥʳʡ 

UW3DI ʫʞʝ ʤʥʦʛʠʭ ʥʝ ʩʦʚʩʝʤ 

ʫʜʦʚʣʝʪʚʦʨʷʣ. ʅʘʯʘʣʘʩʴ ʙʦʨʴʙʘ 

ʟʘ ʧʦʚʳʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʧʨʠʝʤʥʠʢʘ. ʇʦʤʥʶ, 

ʢʘʢ ʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʩʢʚʝʨʠʢʝ ʫ 

ʤʦʝʛʦ ʠʥʩʪʠʪʫʪʘ, ʠ ʦʙʩʫʞʜʘʣʠ 

ʚʘʨʠʘʥʪʳ ʣʠʥʝʡʥʳʭ ʩʤʝʩʠʪʝʣʝʡ 

ʠ ʤʘʣʦʰʫʤʷʱʠʭ ʛʝʪʝʨʦʜʠʥʦʚ (ʷ 

ʪʦʛʜʘ ʧʨʝʧʦʜʘʚʘʣ ʚ ʄʀʀɻɸʠʂ, ʘ ɺʦʣʦʜʷ ʨʘʙʦʪʘʣ 

ʥʝʧʦʜʘʣʝʢʫ, ʚ ʅʀʀ ʈʘʜʠʦ). ʇʦʤʥʶ ʂʣʘʡʧʝʜʫ, ʛʜʝ, 

ʙʫʜʫʯʠ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʷ ʥʘʤʝʨʠʣ 

ʩʘʤʦʜʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ ɺ. ʇʨʦʢʦʬʴʝʚʘ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʜʠʘʧʘʟʦʥ 102 ʜɹ ʫ ʧʨʠʝʤʥʦʡ ʯʘʩʪʠ ʝʛʦ çɼʨʦʟʜʠʚʝʨʘè, 

ʘ ɺʦʣʦʜʷ ʩʪʦʷʣ ʥʘ ʩʚʦʝʤ ï 104 ʜɹ! ʇʦʤʥʶ, ʢʘʢ ʦʥ 

ʥʝʨʚʥʦ ʢʫʨʠʣ ʚ ʧʝʨʝʨʳʚʝ ʤʝʞʜʫ ʩʚʷʟʷʤʠ ʚ ʦʯʥʦʤ 

ʪʝʩʪʝ ʠ ʧʦʣʫʯʘʣ ʧʨʠʟ ʥʘ ʧʴʝʜʝʩʪʘʣʝ ʧʦʯʝʪʘ. ʇʦʪʦʤ ʷ 

ʨʝʮʝʥʟʠʨʦʚʘʣ ʝʛʦ ʢʥʠʛʫ, ʠ, ʙʫʜʫʯʠ ʫ ʥʝʛʦ ʜʦʤʘ, ʠʤʝʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʫʰʘʪʴ, ʢʘʢ ʟʚʫʯʠʪ ʵʬʠʨ ʥʘ ʭʦʨʦʰʝʤ 

ʧʨʠʝʤʥʠʢʝ ʩ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʦʡ! ɺʝʯʥʦʛʦ ʪʝʙʝ ʧʦʣʸʪʘ 

ʚ ʯʠʩʪʝʡʰʝʤ ʵʬʠʨʝ ʠ ʚʝʯʥʘʷ ʧʘʤʷʪʴ!  RA3AAE 

 

http://qrp.ru/contest/field-days/1081-spring-field-day
http://qrp.ru/contest/field-days/1081-spring-field-day
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ʉʦʙʠʨʘʝʤ SDR ʧʨʠʝʤʥʠʢ çZetaSDRè 

ʀʛʦʨʴ ʃʘʚʨʠʥʝʥʢʦʚ R2AJA 

ɺʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʩʭʝʤ çʧʝʨʚʦʛʦ SDR-ʧʨʠʝʤʥʠʢʘè ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʙʦʨʢʠ, ʪʘʢʠʝ ʢʘʢ: ñSimple SDRò, ñRelax SDRò, ñZetaSDRò.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʝʤʥʠʢ ZetaSDR. ɽʛʦ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ï ʦʪʩʫʪʩʪʚʠʝ ʥʘʩʪʨʦʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪ.ʝ. ʧʨʠ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʘʭ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʤʦʥʪʘʞʘ ʧʨʠʝʤʥʠʢ ʩʨʘʟʫ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ.  

ʆʧʠʩʘʥʠʝ ʧʨʠʝʤʥʠʢʘ. ɺ ʧʨʠʝʤʥʠʢʝ ʧʨʠʤʝʥʝʥʳ ʤʠʢʨʦʩʭʝʤʳ ʩʝʨʠʠ 74HC, ʧʦʵʪʦʤʫ 

ʥʘ ʚʩʝʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʘʭ ʠ ʚʳʚʦʜʘʭ ʮʠʨʢʫʣʠʨʫʶʪ CMOS ʫʨʦʚʥʠ ʣʦʛʠʯʝʩʢʠʭ ʥʫʣʝʡ 

(L) ʠ ʝʜʠʥʠʮ (H). 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʠʝʤʥʠʢʘ ZetaSDR. 

ɺ ʧʨʠʝʤʥʠʢ ʚʭʦʜʷʪ: ʛʝʥʝʨʘʪʦʨ, ʜʝʣʠʪʝʣʴ ʯʘʩʪʦʪʳ, ʦʥ ʞʝ ɺʏ ʬʘʟʦʚʨʘʱʘʪʝʣʴ, 

ʢʣʶʯʝʚʦʡ ʩʤʝʩʠʪʝʣʴ, ʋʅʏ (ʨʠʩ. 1). 

ʏʘʩʪʦʪʘ ʢʚʘʨʮʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ QG2 ʜʦʣʞʥʘ ʙʳʪʴ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʠʥʠʤʘʝʤʦʡ 

ʯʘʩʪʦʪʳ. ɼʣʷ ʜʠʘʧʘʟʦʥʘ 40 ʤʝʪʨʦʚ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʧʨʠʝʤʘ 7.017 ʄɻʮ ʯʘʩʪʦʪʘ 

ʛʝʥʝʨʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 28.069 ʄɻʮ. ʄʝʘʥʜʨ ʩ ʛʝʥʝʨʘʪʦʨʘ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʤʠʢʨʦʩʭʝʤʫ 74HC74, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʝʣʠʪʝʣʝʤ ʯʘʩʪʦʪʳ ʥʘ ʜʚʫʭ D-ʪʨʠʛʛʝʨʘʭ. ɺ 

ʜʘʥʥʦʡ ʩʭʝʤʝ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ, ʥʦ ʠ ʩʜʚʠʛ 

ʧʦʣʫʯʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ 90 ʛʨʘʜʫʩʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʧʦʷʩʥʷʶʱʠʝ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ.  
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ʈʠʩ. 2. ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʘʭ ʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪʳ. 

ʉʠʥʠʤ ʧʦʢʘʟʘʥ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ, ʢʨʘʩʥʳʤ ʠ ʟʝʣʝʥʤr ï ʢʚʘʜʨʘʪʫʨʥʳʝ ʚʳʭʦʜʥʳʝ. 

ʉʤʝʩʠʪʝʣʴ ʩʠʛʥʘʣʦʚ ʩʦʙʨʘʥ ʥʘ ʤʫʣʴʪʠʧʣʝʢʩʦʨʝ 74HC4052. ʆʥ ʚʳʧʦʣʥʷʝʪ 

ʢʦʤʤʫʪʘʮʠʶ ʩʠʛʥʘʣʘ ʦʪ ʘʥʪʝʥʥʳ ʥʘ ʚʳʭʦʜʳ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ. ʉʤʝʩʠʪʝʣʴ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ. ɽʛʦ ʚʭʦʜʳ (Y ʠ X), ʘ ʪʘʢʞʝ ʚʳʭʦʜʳ (Y0-Y3, X0-X3) 

ʧʦʧʘʨʥʦ ʚʢʣʶʯʝʥʳ ʧʘʨʘʣʣʝʣʥɹʦ. ʇʝʨʝʢʣʶʯʝʥʠʷ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ: 

B A Connection 

L L Y->Y0, X->X0 

L H Y->Y1, X->X1 

H L Y->Y2, X->X2 

H H Y->Y3, X->X3 

ʇʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ (I ʠ Q) ʩʦ ʩʤʝʩʠʪʝʣʷ ʧʦʩʪʫʧʘʶʪ ʥʘ ʜʚʫʭʢʘʥʘʣʴʥʳʡ 

ʦʧʝʨʘʮʠʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ ʥʘ ʤʠʢʨʦʩʭʝʤʝ LM358 ʠʣʠ (NE5532), ʠ ʜʘʣʝʝ, ʯʝʨʝʟ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʝʤʢʦʩʪʠ ʥʘ ʚʭʦʜ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ (Audio-IN).  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʩʪʝʨʝʦ ʚʭʦʜ!  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʦʜʘʞʝ ʤʠʢʨʦʩʭʝʤʳ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʢʦʨʧʫʩʘʭ SO 

(ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʦʥʪʘʞ) ʠ DIP. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʜʦʩʪʫʧʥʳʡ ʚʘʨʠʘʥʪ. ɺ 
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ʩʚʦʝʡ ʩʙʦʨʢʝ ʷ ʧʨʠʤʝʥʠʣ ʦʙʘ ʚʘʨʠʘʥʪʘ ʢʦʨʧʫʩʦʚ. SO ï (ʪʨʠʛʛʝʨ ʠ ʩʤʝʩʠʪʝʣʴ) ʜʣʷ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ, DIP ï ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʝʥʳ ʆʋ.  

ɺʠʜ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʦʥʪʘʞ (ʨʠʩ. 3): 

 

ʈʠʩ. 3. ɺʠʜ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ZetaSDR 

ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʘʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩ. 4): 

 

ʈʠʩ. 4. ʉʦʙʨʘʥʥʘʷ ʧʣʘʪʘ ZetaSDR 
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ʅʘ ʧʣʘʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʩʪʦ ʜʣʷ ʚʭʦʜʥʦʛʦ ʇ-ʢʦʥʪʫʨʘ (ʚ ʥʠʞʥʝʡ ʣʝʚʦʡ ʯʘʩʪʠ). 

ʉʘʤ ʢʦʥʪʫʨ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʪ.ʢ. ʜʘʥʥʳʡ ʧʨʠʝʤʥʠʢ ʠʩʧʳʪʳʚʘʣʩʷ ʚ ʧʘʨʝ ʩ ʘʥʪʝʥʥʦʡ 

Magnetic Loop, ʦʙʣʘʜʘʶʱʝʡ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠ̫ . 

ʅʘ ʧʣʘʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʩʪʦ ʜʣʷ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 5ɺ ʪʠʧʘ 

LM78L05. ʊʦʢ ʧʦʪʨʝʙʣʝʥʠ ̫ʚʩʝʛʦ ʧʨʠʝʤʥʠʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤɸ.  

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʨʝʩʩ-ʧʨʦʚʝʨʢʫ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʭʦʨʦʰʦ ʧʦʩʤʦʪʨʝʪʴ ʚʩʝ ʩʠʛʥʘʣʳ ʦʩʮʠʣʣʦʛʨʘʬʦʤ, ʥʦ ʝʩʣʠ ʝʛʦ ʥʝʪ, 

ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʦʙʳʯʥʳʤ ʪʝʩʪʝʨʦʤ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ DC. ɼʣʷ 

ʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ ʜʦʨʦʞʢʝ +5ɺ. 

ʅʘʣʠʯʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʛʝʥʝʨʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʥʝʤʥʦʛʠʤ 

ʥʠʞʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ (3é4ɺ).  

ʅʘʣʠʯʠʝ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʭʦʜʝ ʪʨʠʛʛʝʨʦʚ ʪʦʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 

ʥʝʤʥʦʛʠʤ ʥʠʞʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ (3é4ɺ). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʩʠʚʝʨ. ʇʨʠ ʨʘʙʦʪʘʶʱʝʤ ʛʝʥʝʨʘʪʦʨʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʳʰʥʘ 

ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʪʦʨʘ (28.069 ʄɻʮ) ʠ ʯʘʩʪʦʪʘ ʩ ʚʳʭʦʜʘ ʪʨʠʛʛʝʨʦʚ (7.017 ʄɻʮ). ʉʠʛʥʘʣ 

ʦʪ ʧʣʘʪʳ ʤʦʞʝʪ ʙʳʪʴ ʩʣʘʙʳʤ, ʜʣʷ ʝʛʦ ʫʩʠʣʝʥʠʷ ʤʦʞʥʦ ʢʦʩʥʫʪʴʩʷ ʧʠʥʮʝʪʦʤ ʠʣʠ 

ʦʪʚʝʨʪʢʦʡ ʜʦʨʦʞʢʠ ʠʣʠ ʧʨʦʚʝʨʷʝʤʦʛʦ ʢʦʥʪʘʢʪʘ. ɺʩʝ ʪʨʠ ʩʠʛʥʘʣʘ, ʩʥʷʪʳʝ ʥʘ 

ʦʩʮʠʣʣʦʛʨʘʬʝ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩ. 5. ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʩʠʛʥʘʣʦʚ ʧʨʠʝʤʥʠʢʘ ZetaSDR. 

ɿʘʤʝʪʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʛʘʨʤʦʥʠʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʮʠʣʣʦʛʨʘʤʤ. 
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ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ɺ 

ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʦʢʘʟʘʥʳ ʧʨʦʛʨʘʤʤʳ ʠ ʢʨʘʪʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʝʨʚʳʝ ʜʚʝ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ.  

ʇʨʦʛʨʘʤʤʘ ʇʨʠʤʝʯʘʥʠʝ 

SDRadio ʇʨʦʩʪʘʷ ʠ ʫʜʦʙʥʘʷ. ɽʩʪʴ ʨʝʞʠʤʳ AM, FM, ESCC. 

ʈʫʯʥʘʷ ʢʦʨʨʝʢʮʠʷ ʚ ʢʘʥʘʣʘʭ I/Q. 

Rocky ʇʨʦʩʪʘʷ ʠ ʫʜʦʙʥʘʷ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ I/Q ʠ 

ʘʫʜʠʦʩʠʛʥʘʣʘ ʚ wave-ʬʘʡʣ. ʀʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʢʠ ʬʘʟʦʚʦʡ ʠ ʘʤʧʣʠʪʫʜʥʦʡ ʦʰʠʙʢʠ ʚ ʢʘʥʘʣʘʭ I 

ʠ Q. 

M0KGK ʇʨʦʩʪʘʷ ʠ ʫʜʦʙʥʘʷ. ʀʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʬʘʟʦʚʦʡ ʠ ʘʤʧʣʠʪʫʜʥʦʡ ʦʰʠʙʢʠ ʚ ʢʘʥʘʣʘʭ I ʠ Q. 

ʈʝʞʠʤʳ ɸʄ, FM, ʟʘʧʠʩʴ ʚ ʬʘʡʣ. 

PowerSDR 1.9.0 sr40 ʇʨʦʛʨʘʤʤʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʥʘʩʪʨʦʝʢ ʠ ʨʝʞʠʤʦʚ. 

SDRsharp ʇʨʦʛʨʘʤʤʘ ʩ ʤʥʦʛʠʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʠ ʫʜʦʙʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ. ʅʘ ʤʦʝʤ ʢʦʤʧʴʶʪʝʨʝ 

ʧʦʜʪʦʨʤʘʞʠʚʘʝʪ. ɽʩʪʴ ʘʚʪʦʢʦʨʨʝʢʮʠʷ ʢʘʥʘʣʦʚ I/Q. 

HDSDR ʇʨʦʛʨʘʤʤʘ ʩ ʢʨʘʩʦʯʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʥʘʩʪʨʦʡʢʘʭ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʩʚʦʶ ʘʫʜʠʦʢʘʨʪʫ ʢʘʢ 

ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʯʪʦʙʳ ʩʣʫʰʘʪʴ ʧʦʣʫʯʘʝʤʳʡ ʩʠʛʥʘʣ. ɼʘʣʝʝ ʚʳʙʨʘʪʴ 

ʯʘʩʪʦʪʫ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ʦʙʳʯʥʦ 48 ʢɻʮ. ʋʩʪʘʥʦʚʠʪʴ ʙʘʟʦʚʫʶ ʯʘʩʪʦʪʫ L.O. 

Frequence (ʯʘʩʪʦʪʘ ʥʘ ʚʳʭʦʜʝ ʪʨʠʛʛʝʨʘ). ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ 7.017 ʄɻʮ. ʅʘʞʘʪʴ 

ʢʥʦʧʢʫ çʇʨʠʸʤè, çRXè. ʅʘʙʣʶʜʘʪʴ ʠ ʩʣʫʰʘʪʴ ʵʬʠʨ. 

 

ʈʠʩ. 6. ɸʫʜʠʦʢʘʨʪʘ: Realtek AC97  
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ʆʢʦʣʦ L.O. Frequency ʥʘ ʩʧʝʢʪʨʝ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʧʘʨʘʟʠʪʥʳʡ ʩʠʛʥʘʣ, ʟʘʚʠʩʷʱʠʡ 

ʦʪ ʪʠʧʘ ʘʫʜʠʦʢʘʨʪʳ. ɺ ʦʢʨʝʩʪʥʦʩʪʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠʝʤ ʟʘʪʨʫʜʥʝʥ. ʊʘʢ, ʥʘ ʨʠʩ. 6 

ʚʠʜʝʥ ʚʳʙʨʦʩ ʚ ʨʘʡʦʥʝ L.O. Frequence, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 7001 ʢɻʮ.  

ɼʣʷ ʧʨʠʤʝʨʘ ï ʥʘ ʜʨʫʛʦʡ ʘʫʜʠʦʢʘʨʪʝ VIA High definition audio ʝʩʪʴ ʜʚʘ ʧʘʨʘʟʠʪʥʳʭ 

ʚʳʙʨʦʩʘ ʚ ʨʘʡʦʥʝ 6980 ʢɻʮ ʠ 7022 ʢɻʮ, ʪ.ʝ. Ñ 21 ʢɻʮ ʦʪʥʦʩʠʪʝʣʴʥʦ L.O. Frequency, 

ʨʘʚʥʦʡ 7001 ʢɻʮ. 

 

ʈʠʩ. 7. ɸʫʜʠʦʢʘʨʪʘ: VIA High definition audio. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ Rocky ʫʜʦʙʥʦ ʥʘʙʣʶʜʘʪʴ ʩʠʛʥʘʣʳ ʚ ʬʦʨʤʘʪʝ 

çɺʦʜʦʧʘʜè. 

 

ʈʠʩ. 8. ʇʨʦʛʨʘʤʤʘ Rocky ʚʦʜʦʧʘʜ ʠ CW - ʩʠʛʥʘʣʳ 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʜʘʚʣʝʥʠʝ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʧʨʠʝʤʘ, ʢʦʪʦʨʦʝ ʚ ʪʝʦʨʠʠ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 50é60 ʜɹ! ɺ ʜʘʥʥʦʤ ʧʨʠʝʤʥʠʢʝ ʧʦʜʘʚʣʝʥʠʝ ʟʝʨʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 
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ʧʦʣʫʯʠʣʦʩʴ ʥʝ ʙʦʣʝʝ 20 ʜɹ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʧʨʠ ʧʨʠʝʤʝ ʦʯʝʥʴ 

ʩʠʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ Zeta SDR:  

¶ ɸʚʪʦʨ ʩʪʘʪʴʠ ʥʝ ʟʘʤʝʪʠʣ ʨʘʟʥʠʮʳ ʚ ʨʘʙʦʪʝ ʩʭʝʤʳ ʧʨʠ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʤʝʱʝʥʠʷ ʥʘ ʚʭʦʜʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ (R1, R2). 

¶ ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ, ʥʘʧʨʠʤʝʨ ʥʘ 20ʄ, 

ʪʨʝʙʫʝʪʩʷ ʯʘʩʪʦʪʘ ʟʘʜʘʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ ʦʢʦʣʦ 56 ʄɻʮ, ʠ ʟʘʤʝʥʘ ʤʠʢʨʦʩʭʝʤ 

ʪʨʠʛʛʝʨʦʚ ʥʘ ʩʝʨʠʶ 74LCV, ʨʘʙʦʪʘʶʱʫʶ ʜʦ 100 ʄɻʮ. 

¶ ʆʮʝʥʢʘ ʬʦʥʦʚʦʛʦ ʰʫʤʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Rocky ʩ ʨʘʟʥʳʤʠ ʘʥʪʝʥʥʘʤʠ  

ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ: 

ɸʥʪʝʥʥʘ ʋʅʏ LM358 

Long Wire ï 10 ʤ. -43 ʜɹ 

Magnetic Loop -46 ʜɹ 

ʆʪʨʝʟʦʢ ʧʨʦʚʦʜʘ ʜʣʠʥʦʡ 2 ʤ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʢʦʣʝʙʘʪʝʣʴʥʳʤ ʢʦʥʪʫʨʦʤ ʠ ʟʘʟʝʤʣʝʥʠʝʤ. 

-55 ʜɹ 

ɹʝʟ ʘʥʪʝʥʥʳ -70 ʜɹ 

¶ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʆʋ NE5532 ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʩʣʫʯʘʝ çʙʝʟ ʘʥʪʝʥʥʳè 

ʩʥʠʞʘʝʪʩʷ ʜʦ ï72 ʜɹ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ NE5532 ʧʦʚʳʰʘʝʪ 

ʦʪʥʦʰʝʥʠʝ ʩ/ʰ (ʧʨʠʤʝʨʥʦ ʜʦ +2ʜɹ), ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʨʦʪʢʠʭ ʘʥʪʝʥʥʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ SDR ʧʨʠʝʤʥʠʢʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦ, ʚʝʜʴ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʠʝʤʥʳʭ ʩʪʘʥʮʠʡ (ʩʢʠʤʤʝʨʦʚ), ʢʦʪʦʨʳʭ ʧʦʢʘ ʝʱʝ 

ʦʯʝʥʴ ʤʘʣʦ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʉʭʝʤʘ Zeta SDR ʦʪʣʠʯʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ SDR ʪʝʭʥʠʢʦʡ, ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʚʳʤ ʮʠʬʨʦʚʳʤ 

ʧʨʠʝʤʥʠʢʦʤ ʨʘʜʠʦʣʶʙʠʪʝʣʷ.  

ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ: 

1. D-ʪʨʠʛʛʝʨ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ (ʩʯʝʪʥʳʡ ʪʨʠʛʛʝʨ). 

 http://begin.esxema.ru/?=549 

2. Software Defined Radios  http://www.qrz.lt/ly1gp/SDR/indexlt.html  

3.  ʆʙʩʫʞʜʝʥʠʝ çSdr ʇʨʠʸʤʥʠʢʠ. ɺʩʸ ʆ ʅʠʭè 

 http://forum.cxem.net/index.php?/topic/76530-sdr-ʧʨʠʸʤʥʠʢʠ-ʚʩʸ-ʦ-ʥʠʭ/ 

e-mail ʘʚʪʦʨʘ ð r2aja@mail.ru,  

ʩʘʡʪʳ: http://lavrinenkov.blogspot.ru  http://lis-multimedia.narod.ru  

 

ʅʦʩʪʘʣʴʛʠʯʝʩʢʠʡ 

ʶʤʦʨ: 

ʅʠ ʘʡʬʦʥʦʚ ʥʝ ʙʳʣʦ, ʥʠ 

ʠʥʪʝʨʥʝʪʘ, ʥʠ SDRé. 

ɺʩʝ ʟʘʩʳʧʘʣʠ, ʨʘʟʛʣʷʜʳʚʘʷ 

ʨʠʩʫʥʦʢ ʥʘ ʢʦʚʨʝé. 

http://begin.esxema.ru/?=549
http://www.qrz.lt/ly1gp/SDR/indexlt.html
http://forum.cxem.net/index.php?/topic/76530-sdr-приёмники-всё-о-них/
mailto:r2aja@mail.ru
http://lavrinenkov.blogspot.ru/
http://lis-multimedia.narod.ru/
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ʄʆɼɽʈʅʀɿɸʎʀʗ  QRPP  ʊʈɸʅʉʀɺɽʈɸ  çPIXIEè 

ʖʨʠʡ  ʃʝʙʝʜʠʥʩʢʠʡ  UA3VLO 

ʇʨʦʩʤʘʪʨʠʚʘʷ ʥʘ ʩʘʡʪʝ QRP.RU ʘʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʪʝʤʳ ñPIXIE 7023 ʢɻʮò, 

ʨʝʰʠʣ ʪʦʞʝ ʟʘʢʘʟʘʪʴ ʵʪʦʪ ʘʧʧʘʨʘʪʠʢ ʢʠʪʘʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʟʘʦʜʥʦ 

ʩʨʘʚʥʠʪʴ ʩ ʨʘʙʦʪʦʡ ʤʦʝʛʦ ʪʨʘʥʩʠʚʝʨʘ ñʂʆʄɸʈʀʂò [1]. 40 ʜʥʝʡ ʦʞʠʜʘʥʠʷ ʠ ʥʘʙʦʨ ʫ 

ʤʝʥʷ. ʆʙʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ: 

1. ʂʦʤʧʣʝʢʪʘʮʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ, ʜʘʞʝ 3 ʢʦʥʜʝʥʩʘʪʦʨʘ ʣʠʰʥʠʝ. 

2. ʇʝʯʘʪʥʘʷ ʧʣʘʪʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʦʪʩʣʘʠʚʘʥʠʝ ʜʦʨʦʞʝʢ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʚʳʧʘʠʚʘʥʠʠ ʵʣʝʤʝʥʪʦʚ. 

ʅʝʤʥʦʛʦ ʫʜʠʚʠʣʦ, ʯʪʦ ʦʪʚʝʨʩʪʠʷ ʜʣʷ  ʢʨʝʧʣʝʥʠʷ ʪʘʢʦʡ ʤʘʣʝʥʴʢʦʡ ʧʣʘʪʳ ʩ 

ʨʘʟʤʝʨʘʤʠ 5 ʭ 5 ʩʤ, ʩʜʝʣʘʥʳ ʜʠʘʤʝʪʨʦʤ 4 ʤʤ. 

3. ʇʦʩʣʝ ʩʙʦʨʢʠ ʘʧʧʘʨʘʪʠʢ ʟʘʨʘʙʦʪʘʣ ʩʨʘʟʫ, ʥʘʩʪʨʘʠʚʘʪʴ ʥʝ ʧʨʠʰʣʦʩʴ, ʢʨʦʤʝ 

ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʩʜʚʠʛʘ. ʅʘ ʥʘʛʨʫʟʢʝ 50 ʆʤ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʨʘʟʤʘʭ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʦʩʮʠʣʣʦʛʨʘʬʫ ʩʦʩʪʘʚʠʣ 16 ʚʦʣʴʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ ʦʢʦʣʦ 0.6 ɺʪ. 

ʅʝ ʧʦʥʨʘʚʠʣʦʩʴ: 

1. ʉʣʘʙʦʝ ʫʩʠʣʝʥʠʝ ʋʅʏ ʥʘ ʀʄʉ  LM386. 

2. ɺʳʭʦʜʥʦʡ ʪʨʘʥʟʠʩʪʦʨ Q2 8950 ʚ ʢʦʨʧʫʩʝ ʊʆ-92 ʙʝʟ ʨʘʜʠʘʪʦʨʘ, ʧʨʠ ʥʘʩʪʨʦʡʢʝ 

ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʠʣʴʥʦ ʛʨʝʝʪʩʷ  ʠ ʤʦʞʝʪ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ, ʯʪʦ ʫ ʤʝʥʷ ʠ 

ʩʣʫʯʠʣʦʩʴ. ʇʨʠh ʣʦʩʴ  ʟʘʤʝʥʠʪʴ ʥʘ ʂʊ603ɹ. 

ʉʦʚʩʝʤ ʥʝ ʫʩʪʨʘʠʚʘʣʘ ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ. ʂʦʥʩʪʨʫʢʪʦʨʫ ʤʦʞʝʪ ʠ 

ʠʥʪʝʨʝʩʥʦ, ʯʪʦ ʪʝʙʷ ʬʠʢʩʠʨʫʶʪ ʩʢʠʤʤʝʨʳ, ʘ ʦʧʝʨʘʪʦʨʫ ʥʘʜʝʷʪʴʩʷ ʥʘ ʩʣʫʯʘʡʥʳʝ 

ʩʚ̫ʟʠ ʠʣʠ ʩʚʷʟʠ ʧʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʥʘʜʦʝʜʘʝʪ ʙʳʩʪʨʦ, ʧʦʵʪʦʤʫ, ʥʘʚʝʨʥʦʝ, ʤʥʦʛʠʝ, 

ʩʜʝʣʘʚ ʠhʝ ʵʪʦʪ ʪʨʘʥʩʠʚʝʨ, ʩʪʘʨʘʶʪʩʷ ʧʝʨʝʩʪʨʦʠʪʴ ʝʛʦ ʥʘ 14.060 ʄɻʮ, ʛʜʝ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʤʥʦʛʦ ʚʳhʝ.  

ʊʨʘʥʩʠʚʝʨ ñPIXIEò ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝʙʦʣʴʰʦʡ ʮʝʥʳ ʧʦʣʴʟʫʝʪʩʷ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ɺ ʠʥʪʝʨʥʝʪʝ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʁ , ʵʪʦ ʠ ñPIXIE-2ò, ñPIXIE-3ò, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ. 

ʊʨʘʥʩʠʚʝʨ, ʜʦʨʘʙʦʪʘʥʥʳʡ ʧʦʜ ʩʚʦʠ ʟʘʜʘʯʠ, ʷ ʥʘʟʚʘʣ ñPIXIE-4ò. 

ʉʭʝʤʘ ʪʨʘʥʩʠʚʝʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʥɹʳʝ ʢʘʩʢʘʜʳ ʠ ʵʣʝʤʝʥʪʳ. ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʧʦʢʘʟʘʥ ʚʥʝʰʥʠʡ ʚʠʜ 

ʜʦʨʘʙʦʪʘʥʥʦʛʦ ʪʨʘʥʩʠʚʝʨʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʨʠʛʠʥʘʣʫ ʩʜʝʣʘʥʳ ʥʝʢʦʪʦʨʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʅʠʞʝ ʦʥʠ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʧʦ ʧʦʨʷʜʢʫ. 

ɼʦʙʘʚʣʝʥʦ ʫʩʠʣʝʥʠʝ ʀʄʉ LM386, ʢʘʢ ʵʪʦ ʧʨʝʜʣʦʞʝʥʦ ʚ [2] ʠ ʩʜʝʣʘʥʦ ʚ 

ʪʨʘʥʩʠʚʝʨʝ ñʂʆʄɸʈʀʂò. ɼʣʷ ʵʪʦʛʦ ʚʳʧʘʠʚʘʝʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨ CP2, ʧʦʜʢʣʶʯʝʥʥʳʡ 

ʤʝʞʜʫ 1 ʠ 8 ʚʚrʦʜʘʤʠ ʀʄʉ. ɽʩʣʠ ʥʝ ʞʘʣʢʦ, ʪʦ ʝʛʦ ʣʫʯʰʝ ʦʪʢʫʩʠʪʴ ʢʫʩʘʯʢʘʤʠ ʪʘʢ, 

ʯʪʦʙʳ ʚ ʧʣʘʪʝ ʦʩʪʘʣʠʩʴ ʚʳʚʦʜʳ. ʆʪʚʝʨʩʪʠʷ ʚ ʧʣʘʪʝ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʝ, 

ʦʩʪʘʚʰʠʝʩʷ ʚʳʚʦʜʳ ʩʪʦʷʪ ʞʝʩʪʢʦ ʠ ʙʫʜʫʪ ʫʜʦʙʥʳ ʜʣʷ ʤʦʥʪʘʞʘ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʜʦʨʘʙʦʪʢʝ. ɺʤʝʩʪʦ ʢʦʥʜʝʥʩʘʪʦʨʘ CP2 ʟʘʧʘʠʚʘʝʪʩʷ ʜʨʫʛʦʡ ʸʤʢʦʩʪʴʶ 20é100 ʤʢʌ, 

ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʚrʦʜ, ʠʜʫʱʠʡ ʦʪ 1-ʡ ʥʦʞʢʠ ʀʄʉ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʚʳʚʦʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 3é10 ʆʤ ʧʨʠʧʘʠʚʘʝʪʩʷ ʢ ñʟʝʤʣʝñ. ʋʜʦʙʥʝʝ 

ʚʩʝʛʦ ʵʪʦʪ ʚʳʚʦʜ ʨʝʟʠʩʪʦʨʘ ʧʨʠʧʘʷʪʴ ʢ  ñʟʝʤʣʷʥʦʤʫò ʚʳʚʦʜʫ  ʢʦʥʜʝʥʩʘʪʦʨʘ C6. 
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ʊʨʘʥʩʠʚʝʨ ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʧʨʠʝʤ ʠ ʧʦʜʙʦʨʦʤ ʵʪʦʛʦ ʨʝʟʠʩʪʦʨʘ ʜʦʙʠʚʘʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʙʝʟ ʚʦʟʙʫʞʜʝʥʠʷ. ɽʩʣʠ ʠ ʵʪʦʛʦ ʤʘʣʦ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʥʦʤʠʥʘʣ ʨʝʟʠʩʪʦʨʘ R3 ʩ 1 ʢʆʤ ʜʦ 100 ʆʤ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ ʚʘʨʠʘʥʪʝ ñPIXIE-3ò. 

ɼʣ ̫ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʘʨʥʠʪʫʨʫ ʩ 

ʨʝʛʫʣʷʪʦʨʦʤ ʛʨʦʤʢʦʩʪʠ. ɼʦʙʘʚʣʝʥ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ RC ʬʠʣʴʪʨ, ʩʫʞʘʶʱʠʡ ʧʦʣʦʩʫ 

ʧʨʦʧʫʩʢʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɺʘʣʝʨʠʝʤ RW3AI. ʋʜʦʙʥʝʝ ʚʩʝʛʦ ʵʪʦ ʩʜʝʣʘʪʴ, ʩʧʘʷʚ 

ʚʳʚʦʜ ʨʝʟʠʩʪʦʨʘ ʩ ʧʦʣʦʞʠʪʝʣʥɹʳʤ ʚʳʚʦʜʦʤ ʥʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ CP2, ʘ ʚʳʚʦʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʵʪʦʡ RC ʮʝʧʦʯʢʠ ʧʨʠʧʘʷʪʴ ʢ ʚʳʚʦʜʫ  ʨʝʟʠʩʪʦʨʘ R7, ʢʦʪʦʨʳʡ 

ʩʦʝʜʠʥʝʥ ʩ ʚʳʚʦʜʦʤ 5 ʀʄʉ. 

ʂʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ ʟʘʤʝʥʝʥ ʥʘ ʢʚʘʨʮʝʚʳʡ ñSuper VXOò, ʧʦʟʚʦʣʷʶʱʠʡ ʩ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʚʘʨʮʝʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʯʘʩʪʦʪʫ ʚʥʠʟ. ʂʚʘʨʮʝʚʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 0,5% ʦʪ ʛʝʥʝʨʠʨʫʝʤʦʡ 

ʯʘʩʪʦʪʳ [3]. ɼʣʷ ʜʠʘʧʘʟʦʥʘ 7,0 ʄɻʮ ʵʪʦ 35é40 ʢɻʮ. 

ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʨʮʝʚʳʝ ʨʝʟʦʥʘʪʦʨʳ ʥʘ ʯʘʩʪʦʪʳ 7030é7050 ʢɻʮ, 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʪʝʣʝʛʨʘʬʥʳʡ ʫʯʘʩʪʦʢ. ɼʣʷ ʫʚʦʜʘ ʯʘʩʪʦʪʳ ʚʥʠʟ ʢ 

ʜʚʫʤ ʧʘʨʘʣʣʝʣʥɹʦ ʚʢʣʶʯʝʥʥʳʤ ʢʚʘʨʮʝʚʳʤ ʨʝʟʦʥʘʪʦʨʘʤ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʝʨʝʤʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʩʪʨʦʡʢʘ  ʯʘʩʪʦʪʳ ʧʦ ʜʠʘʧʘʟʦʥʫ. ʋ ʤʝʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʢʚʘʨʮʘ ʥʘ ʯʘʩʪʦʪʫ 7033 ʢɻʮ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʜʨʦʩʩʝʣʷ  ɼʇʄ 1.2 ï 30 ʤʢɻʥ, ʠ ʢ ʥʝʤʫ ʜʦʙʘʚʣʝʥʘ ʢʘʪʫʰʢʘ  ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩ 
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ʧʦʜʩʪʨʦʝʯʥʠʢʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʠ ʧʦʣʦʩʪʴʶ ʚʚʝʜʝʥʥʦʡ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʥʘʩʪʨʦʡʢʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ. 

 

ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʥʘʤʦʪʘʥʘ ʚʠʪʦʢ ʢ ʚʠʪʢʫ 

ʧʨʦʚʦʜʦʤ ʇʕʃ 0.2 ʥʘ 

ʢʘʨʢʘʩʝ ʜʠʘʤʝʪʨʦʤ 

12é14 ʤʤ, ʯʠʩʣʦ ʚʠʪʢʦʚ 

60é80. ɽʝ ʠʥʜʫʢʪʠʚʥʦʩʪʴ 

ʪʦʞʝ ʧʨʠʤʝʨʥʦ 30 ʤʢɻʥ. 

ʇʝʨʝʤʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 

ʂʇɺ ï 50 ʫʩʪʘʥʘʚʣʠʚʘʪʁ 

ʨʷʜʦʤ ʩ ʦʩʥʦʚʥʦʡ ʧʣʘʪʦʡ. 

ɺʝʨʥʴʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʘʢ ʢʘʢ 

ʜʠʘʧʘʟʦʥ ʧʝʨʝʩʪʨʦʡʢʠ 

ʚʩʝʛʦ 35 ʢɻʮ ʠ ʥʝʪ ʩʤʳʩʣʘ 

ʫʩʣʦʞʥʷʪʴ ʢʦʥʩʪʨʫʢʮʠʶ. 

ʂʚʘʨʮʝʚʳʝ ʨʝʟʦʥʘʪʦʨʳ ʠ 

ʜʨʦʩʩʝʣʴ ʫʜʦʙʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʥʝʙʦʣʴʰʦʡ 

ʦʪʜʝʣʴʥʦʡ ʧʣʘʪʝ. 

ɼʠʘʧʘʟʦʥ ʧʝʨʝʩʪʨʦʡʢʠ 

ʤʦʞʥʦ ʨʘʩh ʠʨʠʪʴ, ʝʩʣʠ 
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ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ C3 ʠ C7 ʜʦ 130é150 ʧʌ. [4]. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʚʘʨʮʝʚʦʛʦ 

ñSuper VXOò ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʛʝʥʝʨʘʪʦʨʘ  ʠ ʚʳʭʦʜʥʳʤ ʢʘʩʢʘʜʦʤ ʜʦʙʘʚʣʝʥ 

ʠʩʪʦʢʦʚʳʡ ʧʦʚʪʦʨʠʪʝʣʴ ʥʘ ʧʦʣʝʚʦʤ ʪʨʘʥʟʠʩʪʦʨʝ VT2. ʕʣʝʤʝʥʪʳ ʠʩʪʦʢʦʚʦʛʦ 

ʧʦʚʪʦʨʠʪʝʣʷ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘʚʝʩʥʳʤ ʤʦʥʪʘʞʦʤ ʥʘ ʚʳʚʦʜʘʭ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ. 

ɿʘʪʝʤ ʚʳʢʫʩʳʚʘʝʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨ C4, ʯʪʦʙʳ ʦʩʪʘʣʠʩʴ ʚʳʚʦʜʳ ʜʣʷ ʤʦʥʪʘʞʘ. 

ʋʜʦʙʥʝʝ ʚʩʝʛʦ ʦʙʱʫʶ ʪʦʯʢʫ ʨʝʟʠʩʪʦʨʦʚ, ʠʜʫʱʠʭ ʩ ʟʘʪʚʦʨʘ ʠ ʠʩʪʦʢʘ ʧʦʣʝʚʦʛʦ 

ʪʨʘʥʟʠʩʪʦʨʘ, ʧʨʠʧʘʷʪʴ ʢ ñʟʝʤʣʷʥʦʤʫñ ʚʳʚʦʜʫ ʜʠʦʜʘ D1. ʂ ʜʨʫʛʦʤʫ ʚʚrʦʜʫ ʵʪʦʛʦ ʞʝ 

ʜʠʦʜʘ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʝʥ ʩ ʧʣʶʩʦʤ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠ,̫ ʧʨʠʧʘʠʚʘʝʪʩʷ ʧʨʦʚʦʜ, 

ʠʜʫʱʠʡ ʥʘ ʩʪʦʢ ʪʨʘʥʟʠʩʪʦʨʘ. ʉ ʣʝʚʦʛʦ ʚʳʚʦʜʘ ʚʳʢʫʰʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ C4 ʠ 

ʟʘʪʚʦʨʦʤ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʥʘʚʝʩʥʳʤ ʤʦʥʪʘʞʦʤ ʟʘʧʘʠʚʘʝʪʩʷ ʜʨʫʛʦʡ 

ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 150é240 ʧʌ. ʉ ʧʨʘʚʦʛʦ ʚʳʚʦʜʘ ʚʳʢʫʰʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʠ ʠʩʪʦʢʦʤ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʪʦʯʥʦ ʪʘʢʞʝ ʟʘʧʘʠʚʘʝʪʩʷ ʚʪʦʨʦʡ ʢʦʥʜʝʥʩʘʪʦʨ. 

ʋʟʝʣ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʥʘ ʧʝʨʝʜʘʯʫ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʜʠʦʜʝ D2, ʩ ʢʚʘʨʮʝʚʳʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ñSuper VXOò, ʢʦʪʦʨʳʡ ʧʨʠ ʤʘʥʠʧʫʣʷʮʠʠ ʜʘʚʘʣ ñʧʣʘʯʫʱʠʡñ ʩʠʛʥʘʣ 

(ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʩʝʪʝʚʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ) ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ ʪʨʘʥʟʠʩʪʦʨʥʳʡ ʢʣʶʯ, 

ʧʦʜʢʣʶʯʘʶʱʠʡ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʩʜʚʠʛʘʶʱʠʡ 

ʯʘʩʪʦʪʫ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ ʪʨʘʥʩʠʚʝʨʘʭ ñPIXIE-3ò ʠ ñʂʆʄɸʈʀʂò. ɼʝʪʘʣʠ ʫʟʣʘ ʪʘʢʞʝ 

ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʚʳʚʦʜʘʭ ʪʨʘʥʟʠʩʪʦʨʘ VT1, ʘ ʟʘʪʝʤ ʥʘʚʝʩʥʳʤ ʤʦʥʪʘʞʦʤ ʢʨʝʧʷʪʩʷ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʧʣʘʪʳ. ʈʝʟʠʩʪʦʨ 2,2 ʢʆʤ, ʠʜʫʱʠʡ ʩ ʙʘʟʳ 

ʪʨʘʥʟʠʩʪʦʨʘ VT1, ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʧʨʠʧʘʷʪʴ ʢ ʚʚrʦʜʫ ʢʦʥʜʝʥʩʘʪʦʨʘ C9. 

ʂʦʥʜʝʥʩʘʪʦʨ, ʠʜʫʱʠʡ ʪʘʢʞʝ ʩ ʙʘʟʳ ʪʨʘʥʟʠʩʪʦʨʘ, ʫʜʦʙʥʝʝ ʧʨʠʧʘʷʪʴ ʢ ʚʳʚʦʜʫ 

ʨʝʟʠʩʪʦʨʘ R5, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ñʟʝʤʣʝʡò. ʕʤʠʪʪʝʨ ʪʨʘʥʟʠʩʪʦʨʘ VT1, ʧʨʠʧʘʠʚʘʝʪʩʷ 

ʧʨʦʚʦʜʦʤ ʢ ʚʳʚʦʜʫ ʜʠʦʜʘ D1, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʝʥ ʩ ʧʣʶʩʦʤ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

ʈʝʟʠʩʪʦʨ, ʠʜʫʱʠʡ ʩ ʢʦʣʣʝʢʪʦʨʘ ʪʨʘʥʟʠʩʪʦʨʘ VT1, ʧʨʠʧʘʠʚʘʝʪʩʷ ʢ ñʟʝʤʣʥ̫ʦʡò ʰʠʥʝ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘʩʪʨʦʡʢʠ. 
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ɼʣʷ ʫʜʦʙʩʪʚʘ (ʥʦ ʤʦʞʥʦ ʠ ʥʝ ʩʪʘʚʠʪʴ), ʜʦʙʘʚʣʝʥ ʧʝʨʝʢʣʶʯʘʪʝʣʴ S1, 

ʧʦʜʢʣʶʯʘʶʱʠʡ ʚ ʥʠʞʥʝʤ ʧʦ ʩʭʝʤʝ ʧʦʣʦʞʝʥʠʠ ʫʟʝʣ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʚʦ ʚʨʝʤʷ 

ʧʨʠʝʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʥʘʩʪʨʦʠʪʴʩʷ ʥʘ  ʯʘʩʪʦʪʫ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʧʦ ʥʫʣʝʚʳʤ 

ʙʠʝʥʠʷʤ. ʋʩʪʘʥʦʚʠʚ ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʴ S1 ʚ ʚʝʨʭʥʝʝ ʧʦ ʩʭʝʤʝ 

ʧʦʣʦʞʝʥʠʝ, ʩʨʘʟʫ ʩʣʳʰʥʦ, ʩ ʢʘʢʠʤ ʪʦʥʦʤ ʥʫʞʥʦ ʚʳʟʳʚʘʪʴ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ, ʯʪʦʙʳ 

ʙʳʪʴ ʪʦʯʥʦ ʥʘ ʝʛʦ ʯʘʩʪʦʪʝ. ʄʠʢʨʦʧʝʨʝʢʣʶʯʘʪʝʣʴ S1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʥʝʙʦʣʴʰʦʡ ʧʣʘʪʝ ʠ ʢʨʝʧʠʪʩʷ ʛʘʡʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʟʲʸʤʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢʣʶʯʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʠʩʪʦʨ, ʠʜʫɦ ʠʡ ʩ ʙʘʟʳ ʪʨʘʥʟʠʩʪʦʨʘ VT1, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʦʙʱʝʤʫ ʢʦʥʪʘʢʪʫ ʤʠʢʨʦʧʝʨʝʢʣʶʯʘʪʝʣʷ S1, ʘ ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʢʦʥʪʘʢʪʳ ï ʦʜʠʥ ʢ 

ñʟʝʤʣʝò, ʜʨʫʛʦʡ, ʠʜʫʱʠʡ ʥʘ ʮʝʧʴ ʤʘʥʠʧʫʣʷʮʠʠ ï ʢ ʚʳʚʦʜʫ ʢʦʥʜʝʥʩʘʪʦʨʘ C9.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʫʟʣʳ ʠ ʵʣʝʤʝʥʪʳ ʥʝ ʩʦʩʪʘʚʠʪ ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʜʦʙʘʚʠʪʴ ʢ ʫʞʝ 

ʛʦʪʦʚʦʡ ʩʦʙʨʘʥʥʦʡ ʧʣʘʪʝ, ʠ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʠʚʝʨʘ 

ñPIXIEò: 

1. ʉ ʢʚʘʨʮʝʚʳʤʠ ʨʝʟʦʥʘʪʦʨʘʤʠ 7033 ʂɻʮ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʫʯʘʩʪʦʢ 7000 ï 7034 ʂɻʮ 

ʩ ʧʣʘʚʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʧʦ ʜʠʘʧʘʟʦʥʫ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʢʚʘʨʮʝʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʯʘʩʪʦʪʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ  ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʵʬʠʨʝ. 

2. ʀʩʪʦʢʦʚʳʡ ʧʦʚʪʦʨʠʪʝʣʴ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʥʘ 

ʩʪʘʙʠʣʥɹʦʩʪʴ ʨʘʙʦʪʳ ʢʚʘʨʮʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ñSuper VXOò. 

3. ʋʟʝʣ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ʧʨʠ ʧʝʨʝʜʘʯʝ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʪʨʘʥʟʠʩʪʦʨʥʦʤ ʢʣʶʯʝ, ʚ 

ʢʚʘʨʮʝʚʦʤ ñSuper VXOò ʠʩʢʣʶʯʘʝʪ ʜʝʚʠʘʮʠʶ ʯʘʩʪʦʪʳ ʧʨʠ ʤʘʥʠʧʫʣʷʮʠʠ. ʊʦʥ 

ʯʠʩʪʳʡ, ʢʚʘʨʮʝʚʳʡ. 

ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʜʦʨʘʙʦʪʘʥʥʦʛʦ ʪʨʘʥʩʠʚʝʨʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫʤʝʥʴʰʝʥʠʝ 

ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʤʝʥʝ ʢʚʘʨʮʝʚʦʛʦ  ʛʝʥʝʨʘʪʦʨʘ ʥʘ  ʢʚʘʨʮʝʚʳʡ ñSuper 

VXO.òʇʨʠ ʥʘʧʨʞ̫ʝʥʠʠ ʧʠʪʘʥʠʷ 12 ɺ ʨʘʟʤʘʭ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʦʩʮʠʣʣʦʛʨʘʬʝ ʧʨʠ ʥʘʛʨʫʟʢʝ 50 ʆʤ ʩʦʩʪʘʚʠʣ 11 ʚʦʣʴʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ 0.3 ɺʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʥʠʟʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩʠʛʥʘʣ ɻʇɼ ʧʨʦʩʘʯʠʚʘʝʪʩʷ 

ʚ ʘʥʪʝʥʥʫ ʧʨʠ ʧʨʠʝʤʝ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʫʜʦʙʩʪʚʘ ʜʨʫʛʠʤ ʩʪʘʥʮʠʷʤ ʥʘ 

ʜʠʘʧʘʟʦʥʝ ʚ ʨʘʜʠʫʩʝ 100é150 ʤ (ʫʨʦʚʝʥʴ ʤʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

8é9 ʙʘʣʣʦʚ). 
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ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘ ʜʦʨʘʙʦʪʘʥʥʦʤ ʪʨʘʥʩʠʚʝʨʝ ʚ ʪʝʯʝʥʠʠ ʤʝʩʷʮʘ ʧʨʦʚʝʜʝʥʦ 29 

QSO ʩ 9 ʩʪʨʘʥʘʤʠ ʧʦ ʩʧʠʩʢʫ ʜʠʧʣʦʤʘ DXCC. ʕʪʦ: SP, I, DL, UR, UA4, Z35, SM, 

E74, LZ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʥʝʤʝʮʢʠʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ WAG 2016, ʚ 

ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʝʱʝ 9 QSO. ɺʩʝ QSO ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʙʳʯʥʫʶ ʠ ʚʩʝʤ 

ʠʟʚʝʩʪʥʫʶ ʘʥʪʝʥʥʫ W3DZZ. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʖ.ʃʝʙʝʜʠʥʩʢʠʡ .UA3VLO. QRPP ʪʨʘʥʩʠʚʝʨ óʂʦʤʘʨʠʢò ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʥʠʤ. 

CQ-QRP #51. http://qrp.ru/cqqrp-magazine/1148-cq-qrp-51 

2. Karuhiro Sunamura (JF1OZL) .ʂʘʢ ʧʦʣʫʯʠʪʴ ʫʩʠʣʝʥʠʝ 74 ʜɹ ʦʪ ʤʠʢʨʦʩʭʝʤʳ 

LM386. http://www.rlocman.ru/shem/schematics.html?di=52440 

3. Minowa Makoto, 7N3WVM .ʂʚʘʨʮʝʚʳʡ ʩʫʧʝʨʛʝʥʝʨʘʪʦʨ (Super VXO). 

http://www.rlocman.ru/shem/schematics.html?di=32697 

4. 7N3WVM. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ñʩʫʧʝʨ VXOò.  http://ra3ggi.qrz.ru/UZLY/supvxo.htm 

ʛ. ɸʣʝʢʩʘʥʜʨʦʚ 

 

 
ʈʝʢʦʤʝʥʜʫʝʤ ʧʦʚʪʦʨʠʪʴ (hi) 

ɼʚʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʨʝʚʷʥʥʳʭ QRP ʙʘʨʦʤʝʪʨʦʚ 

           

éʚʝʪʚʠ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ ʦʧʫʩʢʘʶʪʩʷ ʧʝʨʝʜ ʜʦʞʜʝʤ ʠʣʠ ʩʥʝʛʦʤ ʠ ʧʦʜʥʠʤʘʶʪʩʷ 

ʧʝʨʝʜ ʷʩʥʦʡ ʧʦʛʦʜʦʡ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʫ ʩʫʭʠʭ ʝʣʦʚʳʭ ʚʝʪʚʝʡé 

ʀʩʪʦʯʥʠʢ:   http://dabber.ru/dacha/516-barometr.html  

http://qrp.ru/cqqrp-magazine/1148-cq-qrp-51
http://www.rlocman.ru/shem/schematics.html?di=52440
http://www.rlocman.ru/shem/schematics.html?di=32697
http://ra3ggi.qrz.ru/UZLY/supvxo.htm
http://dabber.ru/dacha/516-barometr.html
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ɸʥʪʝʥʥʘ UA6AGW v.30-15.52.62 

ɸʣʝʢʩʘʥʜʨ ɻʨʘʯʸʚ  UA6AGW 

ʕʪʘ ʘʥʪʝʥʥʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ çɸʥʪʝʥʥʳ 

UA6AGWè. ʇʝʨʚʳʡ ʧʨʠʟʥʘʢ, ʵʪʦ ʧʨʠʩʫʱʘʷ ʚʝʨʩʠʷʤ ç5ʭʭè ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʥʘʩʪʨʦʡʢʠ ʘʥʪʝʥʥʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ. ɺʪʦʨʦʡ 

ʧʨʠʟʥʘʢ, ʵʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʚʝʨʩʠʡ ç6ʭʭè ʦʩʦʙʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʠ. ɸʥʪʝʥʥʘ ʨʘʙʦʪʘʝʪ ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ 

ʦʪ 9,95 ʄɻʮ ʜʦ 21,9 ʄɻʮ. ɺ ʵʪʦʪ ʫʯʘʩʪʦʢ ʧʦʧʘʜʘʶʪ 4 ʣʶʙʠʪʝʣʴʩʢʠʭ ʜʠʘʧʘʟʦʥʘ. 

 
ʂʦʥʩʪʨʫʢʮʠʷ. ɸʥʪʝʥʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ, ʨʘʤʦʯʥʦʡ ʠ ʣʫʯʝʚʦʡ. 

ʈʘʤʦʯʥʘʷ ʯʘʩʪʴ ʘʥʪʝʥʥʳ ʚʳʧʦʣʥʝʥʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠʟ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʩ 

ʵʢʨʘʥʦʤ  ʚ ʚʠʜʝ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʪʨʫʙʢʠ, ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 15 ʤʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʠ 

ʧʨʦʜʘʚʮʳ ʝʛʦ ʥʘʟʳʚʘʶʪ çʬʠʜʝʨ 1/2 ʜʶʡʤʘè. ʅʘʨʫʞʥʘʷ ʯʝʨʥʘʷ ʠʟʦʣʷʮʠʷ ʥʘ ʥʝʤ 

ʟʘʤʝʥʝʥʘ ʥʘ ʙʝʣʫʶ ʪʝʨʤʦʫʩʘʜʦʯʥʫʶ ʪʨʫʙʢʫ. ɺ ʪʘʢʦʡ ʪʨʫʙʢʝ, ʚ ʨʦʣʠ ʙʝʣʦʛʦ 

ʧʠʛʤʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʣ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʰʪʘʪʥʦʡ ʠʟʦʣʷʮʠʠ ʚ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʩʥʠʞʘʶʱʠʝ ʠʟʣʫʯʝʥʠʝ ʵʢʨʘʥʘ. ʅʘ ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʝ ʥʫʞʥʦ 

ʥʘʡʪʠ ʨʘʚʥʦʫʜʘʣʝʥʥʫʶ ʦʪ ʢʦʥʮʦʚ ʪʦʯʢʫ ʠ ʢʘʢ-ʣʠʙʦ ʝʸ ʦʙʦʟʥʘʯʠʪʴ. ʕʪʦ ʪʦʯʢʘ 

ʩʠʤʤʝʪʨʠʠ ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʠ.  

ʇʝʨʝʤʝʥʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʧʨʠʤʝʥʝʥ ʩʘʤʦʜʝʣʴʥʳʡ, ʪʠʧʘ çʙʘʙʦʯʢʘè. ʇʣʘʩʪʠʥʳ 

ʢʦʥʜʝʥʩʘʪʦʨʘ  ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ ʪʦʣʱʠʥʦʡ 0,7 ʤʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ, ʢʨʦʤʝ ʜʦʩʪʫʧʥʦʩʪʠ  ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ  ʚʳʩʦʢʫʶ ʪʝʨʤʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʘʪʦʨʘ. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ, ʥʘ ʘʣʶʤʠʥʠʝʚʳʭ ʧʣʘʩʪʠʥʘʭ ʧʦʯʪʠ 

ʚʩʝʛʜʘ ʦʙʨʘʟʫʶʪʩʷ ʥʘʧʣʳʚʳ ʘʣʶʤʠʥʠʷ,  ʯʪʦ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪ ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʣʘʩʪʠʥʘʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʫʝʪ ʚ ʙʫʜʫʱʝʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʙʦʡ ʚ ʵʪʦʤ 

ʤʝʩʪʝ. ʉ ʧʣʘʩʪʠʥʘʤʠ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ ʪʘʢʦʛʦ ʜʝʬʝʢʪʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, 

ʢʨʦʤʝ ʪʦʛʦ ʦʮʠʥʢʦʚʘʥʠʝ ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʦʢʠʩʣʦʚ ʥʘ ʧʣʘʩʪʠʥʘʭ  ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʣʘʛʠ, ʢʦʪʦʨʘʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʦʧʘʜʘʝʪ ʥʘ ʥʠʭ, ʚʝʜʴ ʘʥʪʝʥʥʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʣʠʮʝ. ɺʝʩʴ ʢʦʥʜʝʥʩʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ 8 ʧʘʨ ʩʪʘʪʦʨʥʳʭ ʠ 7 ʨʦʪʦʨʥʳʭ 

ʧʣʘʩʪʠʥ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʣʫʯʠʣʘʩʴ 84 ʧʌ, ʤʠʥʠʤʘʣʴʥʘʷ 

ʦʢʦʣʦ 4 ʧʌ. ʉʦʙʨʘʥ ʦʥ ʥʘ ʩʪʘʣʴʥʳʭ  ʰʧʠʣʴʢʘʭ ʜʠʘʤʝʪʨʦʤ 5ʤʤ. ʈʦʣʴ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʚʪʫʣʦʢ  ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ, ʚʳʧʦʣʥʷʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʛʘʡʢʠ ʄ-5.  



18 

 

    
ʅʠʞʥʷʷ ʦʩʥʦʚʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʣʠʩʪʦʚʦʛʦ ʚʠʥʠʧʣʘʩʪʘ, ʚʝʨʭʥʷʷ ʠʟ 

ʧʣʝʢʩʠʛʣʘʩʘ. ɺʠʥʠʧʣʘʩʪ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ, ʘ ʧʣʝʢʩʠʛʣʘʩ, ʢʨʦʤʝ ʦʪʣʠʯʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ 

ʚʠʜʝʪʴ ʧʦʣʦʞʝʥʠʝ ʧʣʘʩʪʠʥ, ʯʪʦ ʧʦʣʝʟʥʦ ʚʦ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʠ ʘʥʪʝʥʥʳ. 

ʇʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʦʧʨʠʚʦʜʘ çʨʫʣʝʚʘʷ ʤʘʰʠʥʢʘè 

(ʪʠʧʦʨʘʟʤʝʨ çstandardè). ʄʝʭʘʥʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʦʡ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʚʳʧʦʣʥʝʥʘ ʦʯʝʥʴ ʧʨʦʩʪʦ, ʩ ʧʦʤʦʱʴʶ ʰʪʘʪʥʳʭ ʢʘʯʘʣʦʢ ʠʟ 

ʢʦʤʧʣʝʢʪʘ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʠ ʠ ʜʚʫʭ ʪʷʛ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʢʘʥʮʝʣʷʨʩʢʠʭ ʩʢʨʝʧʦʢ. 

ʂʦʥʜʝʥʩʘʪʦʨ, ʨʫʣʝʚʘʷ ʤʘʰʠʥʢʘ ʠ ʪʦʯʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʠ ʠ ʣʫʯʝʡ 

ʨʘʟʤʝʱʝʥʳ ʚ ʢʦʨʦʙʢʝ ʜʣʷ ʵʣʝʢʪʨʦʤʦʥʪʘʞʘ ʨʘʟʤʝʨʦʤ 110 ʭ 150 ʭ 70 ʤʤ.  

 



19 

 

ʍʦʪʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʦʡ ʜʦʩʪʘʪʦʯʥʦ ʪʨʸʭ ʧʨʦʚʦʜʦʚ, ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʤʘʰʠʥʢʠ ʩ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥ ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʝʪʝʚʦʡ 

ʢʘʙʝʣʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʚʠʜʫ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʥʘʚʦʜʦʢ ʥʘ 

ʧʨʦʚʦʜʘ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʪʨʘʥʩʠʚʝʨʦʤ ʠ ʘʥʪʝʥʥʦʡ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʣʝ ʩ ʧʝʨʝʢʣʶʯʘʶʱʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 

ʩʨʘʙʘʪʳʚʘʥʠʷ 5 ɺ. ʈʝʣʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʨʦʙʢʝ ʧʦʜʭʦʜʷʱʠʭ ʨʘʟʤʝʨʦʚ, ʟʘʢʨʝʧʣʝʥʥʦʡ 

ʥʘ ʤʘʯʪʝ ʘʥʪʝʥʥʳ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5é2 ʤ ʦʪ ʢʦʨʦʙʢʠ ʩ ʢʦʥʜʝʥʩʘʪʦʨʦʤ. ʇʨʦʚʦʜʘ 

ʧʠʪʘʥʠʷ ʠ ʧʨʦʚʦʜ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʠʜʫʱʠʝ ʦʪ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʠ, ʧʨʠʧʘʷʥʳ ʢ 

ʧʦʜʚʠʞʥʳʤ ʢʦʥʪʘʢʪʘʤ ʨʝʣʝ. ʅʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʝ ʢʦʥʪʘʢʪʳ ʨʝʣʝ ʩʦʝʜʠʥʝʥʳ  

ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʚʩʝ ʚʳʚʦʜʳ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʠ 

ʟʘʤʢʥʫʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʪʩʦʝʜʠʥʝʥʳ ʦʪ ʢʘʙʝʣʷ ʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʣʫʙʦʢʘʷ ʨʘʟʚʷʟʢʘ ʘʥʪʝʥʥʳ ʦʪ ʝʸ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ 

ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʝ ʢʦʥʪʘʢʪʳ ʨʝʣʝ ʧʦʜʩʦʝʜʠʥʝʥʳ ʧʨʦʚʦʜʘ ʧʠʪʘʥʠʷ ʠ ʧʨʦʚʦʜ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʠʜʫʱʠʝ ʦʪ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʢ ʨʝʣʝ. ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʦʪʝʩʪʝʨʘ (Servo Consistency Test). ʉʝʨʚʦʪʝʩʪʝʨ 

ʟʘʢʨʝʧʣʝʥ ʥʘ ʢʨʳʰʢʝ ʧʣʘʩʪʠʢʦʚʦʡ ʢʦʨʦʙʢʠ ʧʦʜʭʦʜʷʱʠʭ ʨʘʟʤʝʨʦʚ, ʪʘʤ ʞʝ 

ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ. ʅʘ ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʵʪʦʡ 

ʢʦʨʦʙʢʠ ʥʘʭʦʜʷʪʩʷ ʨʘʟʲʝʤʳ  ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʠ ʢʘʙʝʣʷ ʫʧʨʘʚʣʝʥʠʷ. ɺʚʠʜʫ ʩʚʦʝʡ 

ʧʨʦʩʪʦʪʳ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. 

ʇʠʪʘʥʠʝ ʥʘ ʦʙʤʦʪʢʠ ʨʝʣʝ (5é6 ɺ) ʧʦʜʘʝʪʩʷ ʧʦ ʜʚʫʤ ʧʨʦʚʦʜʘʤ ʪʦʣʴʢʦ ʧʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʘ ʧʠʪʘʥʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʠʜʫʱʠʝ ʦʪ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʢ ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʝ, ʦʥʘ 

ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʠ ʧʨʦʠʟʚʦʜʠʪ ʥʘʩʪʨʦʡʢʫ ʘʥʪʝʥʥʳ. ɺʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʠʟ ʦʜʥʦʛʦ ʢʨʘʡʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʜʨʫʛʦʝ  ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ ʩʝʢʫʥʜʳ.  

ʇʦʩʢʦʣʴʢʫ ʮʠʬʨʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ 

ʥʘ ʪʘʙʣʦ ʪʝʩʪʝʨʘ, ʚ ʦʙʱʝʤ-ʪʦ, 

ʧʦʢʘʟʳʚʘʶʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʘʣʘ 

ʨʫʣʝʚʦʡ ʤʘʰʠʥʢʠ, ʪʦ ʥʘ ʢʦʨʧʫʩʝ 

ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʥʦ 

ʟʘʢʨʝʧʠʪʴ ʪʘʙʣʠʮʫ ʩ ʫʢʘʟʘʥʠʝʤ, 

ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʪʘʙʣʦ ʪʝʩʪʝʨʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʨʘʙʦʯʝʤʫ ʜʠʘʧʘʟʦʥʫ. 

ʃʫʯʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ 

ʪʨʫʙʦʢ ʜʠʘʤʝʪʨʦʤ 23 ʤʤ, ʜʣʠʥʦʡ ʧʦ 

2 ʤ ʢʘʞʜʘʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʜʝʞʥʦʛʦ ʢʦʥʪʘʢʪʘ ʣʫʯʝʡ ʩ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʧʨʦʚʦʜʘʤʠ ʢ 

ʪʨʫʙʢʘʤ ʧʨʠʢʣʝʧʘʥʳ ʧʦ ʯʝʪʳʨʝ 

ʢʦʥʪʘʢʪʥʳʭ ʣʝʧʝʩʪʢʘ. ɼʣʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʚʩʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʣʫʯʠ ʩʚʝʨʭʫ, ʨʘʩʯʘʣʝʥʳ ʢʘʧʨʦʥʦʚʳʤ ʰʥʫʨʦʤ.  



20 

 

 

ɺʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʚʘʞʥʦ ʪʦʣʴʢʦ, 

ʯʪʦʙʳ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʭʦʜʥʦʤʫ/ʚʳʭʦʜʥʦʤʫ  ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʪʨʘʥʩʠʚʝʨʘ. 

ʇʝʪʣʷ ʩʚʷʟʠ ʚ ʵʪʦʡ ʘʥʪʝʥʥʝ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺʳʧʦʣʥʷʝʪʩʷ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʘʪʴ ʢʦʥʝʮ ʢʘʙʝʣʷ ʪʘʢ, 

ʯʪʦʙʳ ʜʣʠʥʘ ʟʘʯʠʱʝʥʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʳ ʙʳʣʘ 3é4 ʩʤ ʠ ʟʘʣʫʜʠʪʴ ʝʸ. 

ʅʘʨʫʞʥʘʷ ʦʧʣʝʪʢʘ ʥʘ ʢʦʥʮʝ ʢʘʙʝʣʷ ʦʙʨʝʟʘʝʪʩʷ, ʪʘʢ ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʝʸ ʢʦʥʪʘʢʪ ʩ 

ʮʝʥʪʨʘʣʴʥʦʡ ʞʠʣʦʡ. ɿʘʪʝʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 84 ʩʤ. ʦʪ ʢʦʥʮʘ 

ʢʘʙʝʣʷ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʩʤ, ʥʘʜʦ 

ʩʥʷʪʴ ʥʘʨʫʞʥʫʶ ʠʟʦʣʷʮʠʶ ʠ 

ʟʘʣʫʜʠʪʴ ʪʘʤ ʦʧʣʝʪʢʫ. ʂʘʙʝʣʴ 

ʩʚʝʨʥʫʪʴ ʚ ʢʦʣʴʮʦ ʠ 

ʮʝʥʪʨʘʣʴʥʫʶ ʞʠʣʫ ʧʨʠʧʘʷʪʴ ʢ 

ʟʘʣʫʞʝʥʥʦʡ ʦʧʣʝʪʢʝ. ʄʝʩʪʦ 

ʧʘʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ 

ʟʘʠʟʦʣʠʨʦʚʘʪʴ ʠ ʦʙʦʟʥʘʯʠʪʴ 

ʪʦʯʢʫ ʩʠʤʤʝʪʨʠʠ. 

ʄʦʥʪʘʞ. ɸʥʪʝʥʥʘ, ʚ ʤʦʝʤ 

ʩʣʫʯʘʝ, ʩʦʙʨʘʥʘ ʥʘ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʢʨʘʰʝʥʥʦʤ, ʜʝʨʝʚʷʥʥʦʤ  ʙʨʫʩʢʝ 40ʭ40 ʤʤ ʜʣʠʥʦʡ 3 ʤ. ɿʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥ ʣʶʙʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʘʞʥʦ ʪʦʣʴʢʦ, ʯʪʦʙʳ ʦʥ ʥʝ ʙʳʣ 

ʪʦʢʦʧʨʦʚʦʜʷʱʠʤ ʠ ʥʝ ʚʧʠʪʳʚʘʣ ʚʣʘʛʫ. ʇʨʠ ʤʦʥʪʘʞʝ ʪʦʯʢʘ ʩʠʤʤʝʪʨʠʠ ʧʝʪʣʠ ʩʚʷʟʠ, 

ʪʦʯʢʘ ʩʠʤʤʝʪʨʠʠ ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʠ ʠ ʚʝʨʰʠʥʘ ʤʘʯʪʳ ʜʦʣʞʥʳ ʩʦʚʧʘʩʪʴ. ʅʘ 

ʚʝʨʰʠʥʝ ʤʘʯʪʳ ʩʚʝʨʣʠʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʚ ʥʝʛʦ ʧʨʦʜʝʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʘʷ 

ʢʘʙʝʣʴʥʘʷ ʩʪʷʞʢʘ (ʞʝʣʘʪʝʣʴʥʦ ʙʝʣʦʛʦ ʮʚʝʪʘ). ʕʪʦʡ ʩʪʷʞʢʦʡ ʧʝʪʣʷ ʩʚʷʟʠ ʠ 

ʠʟʣʫʯʘʶʱʘʷ ʨʘʤʢʘ ʢʨʝʧʷʪʩʷ ʢ ʤʘʯʪʝ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 6é7 ʩʤ ʩʠʤʤʝʪʨʠʯʥʦ ʩ ʜʚʫʭ 

ʩʪʦʨʦʥ ʧʝʪʣʷ ʩʚʷʟʠ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʴʥʳʭ ʩʪʷʞʝʢ ʢʨʝʧʠʪʩʷ ʚʧʣʦʪʥʫʶ ʢ 

ʠʟʣʫʯʘʶʱʝʡ ʨʘʤʢʝ (ʩʤ. ʬʦʪʦ ʚʳʰʝ). ʇʠʪʘʶʱʠʡ ʢʘʙʝʣʴ ʫʜʦʙʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʩ 

ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʤʘʯʪʳ. 
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ʄʦʥʪʘʞ ʦʩʪʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʚʠʜʝʥ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ  ʬʦʪʦʛʨʘʬʠʷʭ. 

ɺʦʦʙʱʝ, ʤʝʪʦʜ ʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʝʡ ʘʥʪʝʥʥʳ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʳʤ ʨʘʟʥʳʤ, ʚʘʞʥʦ 

ʪʦʣʴʢʦ, ʯʪʦʙʳ ʜʝʪʘʣʠ ʢʨʝʧʣʝʥʠʷ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʨʦʚʦʜʷʱʠʭ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʭ 

ʚʠʪʢʦʚ. ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʥʠʞʝ ï ʘʥʪʝʥʥʘ ʚ ʤʦʤʝʥʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ, 

ʰʥʫʨ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʣʫʯʝʡ ʝʱʸ ʥʝ ʫʩʪʘʥʦʚʣʝʥ. 

 

ʅʘʩʪʨʦʡʢʘ ʘʥʪʝʥʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʪʘʢʦʡ  ʬʦʨʤʳ 

ʧʝʪʣʠ ʩʚʷʟʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʂʉɺ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦʝ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʝ ʢ 

ʝʜʠʥʠʮʝ ʚʦ ʚʩʝʤ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ. ɺʦ ʚʨʝʤʷ ʧʦʩʪʨʦʡʢʠ ʘʥʪʝʥʥʳ ʙʳʣʠ 

ʠʩʧʨʦʙʦʚʘʥʳ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʳ ʧʝʪʝʣʴ ʩʚʷʟʠ. ʅʘʠʙʦʣʝʝ 
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ʧʦʜʭʦʜʷʱʠʤʠ  ʦʢʘʟʘʣʠʩʴ  ʨʘʟʤʝʨʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. ʅʘʩʪʨʦʡʢʘ ʘʥʪʝʥʥʳ, 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʚʝʣʘʩʴ  ʢ ʧʦʠʩʢʫ ʤʠʥʠʤʘʣʴʥʦʛʦ ʂʉɺ ʩ ʧʦʤʦʱʴʶ ʧʨʠʜʘʥʠʷ ʧʝʪʣʝ 

ʩʚʷʟʠ ʙʦʣʝʝ ʚʳʪʷʥʫʪʦʡ ʚʜʦʣʴ ʤʘʯʪʳ ʬʦʨʤʳ ʠʣʠ ʙʦʣʝʝ ʦʢʨʫʛʣʦʡ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʘʥʪʝʥʥʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ: 

ɼʠʘʧʘʟʦʥʄʠʥ.ʂʉɺʄʠʥ.ʯʘʩʪ. ʢɻʮ ʧʦ ʂʉɺ=2,0 ʄʘʢʩ.ʯʘʩʪ. ʢɻʮ ʧʦ ʂʉɺ=2,0

15 ʤ. 1,20 21072 21956

17 ʤ. 1,00 17785 18815

20 ʤ. 1,00 14000 14210

30 ʤ. 1,00 10061 10150
 

ɺ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʂʉɺ ʥʘ ʣʶʙʠʪʝʣʴʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʠ 

ʨʘʙʦʯʠʝ ʧʦʣʦʩʳ ʘʥʪʝʥʥʳ ʧʦ ʫʨʦʚʥʶ ʂʉɺ=2,0 ʜʦʩʪʠʞʠʤʳʝ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʝʸ ʚ 

ʨʘʟʣʠʯʥʳʭ ʣʶʙʠʪʝʣʴʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ. ʕʪʦ ʥʝ ʦʟʥʘʯʘʝʪ,  ʯʪʦ ʘʥʪʝʥʥʘ ʩʧʦʩʦʙʥʘ 

ʨʘʙʦʪʘʪʴ, ʢ ʧʨʠʤʝʨʫ, ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ 10061-10150 ʢɻʮ. ɸʥʪʝʥʥʘ ʩʧʦʩʦʙʥʘ 

ʨʘʙʦʪʘʪʴ ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ ʦʪ 10 ʄɻʮ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠ 22 ʄɻʮ ʩ ʂʉɺ ʙʣʠʟʢʠʤ ʢ 

ʝʜʠʥʠʮʝ. ʇʨʝʜʝʣʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʧʦʢʘʟʳʚʘʶʪ, ʚ ʢʘʢʦʤ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʂʉɺ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,0 ʙʝʟ ʧʝʨʝʩʪʨʦʡʢʠ ʘʥʪʝʥʥʳ. ʋʯʠʪʳʚʘʷ ʩʢʦʨʦʩʪʴ, ʩ 

ʢʦʪʦʨʦʡ ʘʥʪʝʥʥʫ ʤʦʞʥʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴ, ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʧʦʥʠʤʘʥʠʠ, ʩʪʘʥʦʚʠʪʴʩʷ ʚʝʩʴʤʘ ʫʩʣʦʚʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ɸʥʪʝʥʥʘ ʦʙʣʘʜʘʝʪ ʜʠʘʛʨʘʤʤʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʙʣʠʟʢʦʡ ʢ ʢʨʫʛʦʚʦʡ, ʟʘʤʝʪʥʳʭ 

ʧʨʦʚʘʣʦʚ ʚ ʜʠʘʛʨʘʤʤʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ 5é6 ʤʝʪʨʦʚ ʜʣʷ ʥʝʸ 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʵʬʠʨʝ.  

ɺ ʮʝʣʦʤ ʘʥʪʝʥʥʘ ʧʦʣʫʯʠʣʘʩʴ ʧʨʦʩʪʦʡ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʡ. ʂʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ 

ʦʢʘʟʘʣʘʩʴ ʚʧʦʣʥʝ ʥʘʜʝʞʥʦʡ. 
ʛ. ʂʨʘʩʥʦʜʘʨ 

 

ɸʭ, ʢʘʢʠʝ ʙʳʣʠ ʧʨʝʞʜʝ QRP ʵʢʩʧʝʜʠʮʠʠ! 
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CQ-QRP ʥʘʯʠʥʘʶʱʠʤ 

ʉʨʝʜʩʪʚʘ ʩʚʷʟʠ çʙʝʟ ʧʠʪʘʥʠʷèé 

ɺʠʢʪʦʨ ɹʝʩʝʜʠʥ  UA9LAQ  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʸʪ ʦʙ ʫʩʪʨʦʡʩʪʚʘʭ ʩʚʷʟʠ, ʫʩʣʦʚʥʦ ʥʝ ʠʤʝʶʱʠʭ ʷʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ (ʩʝʪʠ, ʙʘʪʘʨʝʡ) ʠʣʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʘʤʦʜʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʘʭ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ ʣʠʥʠʶ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠʣʠ ʪʦʢʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʨʦʚʦʜʥʠʢʘʭ 

ʪʨʝʙʫʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʦʪʝʥʮʠʘʣ ï ʦʪ ʵʪʦʛʦ ʥʠʢʫʜʘ ʥʝ ʜʝʥʝʰʴʩʷ, ʦʪʩʶʜʘ 

ʪʨʝʙʫʶʪʩʷ ʠ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷé ʆʜʥʘʢʦ, ʪʘʢʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʤʦʞʥʦ ʩʦʟʜʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʛʦʣʦʩʘ, ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ, ʜʝʬʦʨʤʘʮʠʡ, 

ʜʚʠʞʝʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ ʠ ʪ. ʧ. ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʨʝʜʘʪʯʠʢʝ ʜʣʷ ʩʚʷʟʠ ʛʦʣʦʩʦʤ, ʥʘʧʨʠʤʝʨ, ʣʠʙʦ ï ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤé 

ʇʨʠʤʝʨʥʦ ʚ 1958 ʛʦʜʫ ʩʝʣʴʩʢʦʤʫ ʧʘʨʝʥʴʢʫ ʧʨʝʜʩʪʦʷʣʦ ʙʳʪʴ ʩʚʠʜʝʪʝʣʝʤ ʜʝʡʩʪʚʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʩʷ ʧʦʩʣʝʜʫʶʱʘʷ ʞʠʟʥʴ ʩʪʘʣʘ ñʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡò ʚ 

ʩʪʦʨʦʥʫ ʦʩʥʦʚʥʦʛʦ ʥʘʰʝʛʦ ʭʦʙʙʠ ï ʨʘʜʠʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ: ʦʪʝʮ ʜʦʣʛʦ ʠ 

ʙʝʟʫʩʧʝʰʥʦ ʧʳʪʘʣʩʷ ʥʘʩʪʨʦʠʪʴʩʷ ʥʘ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʫʶ ʩʪʘʥʮʠʶ, ʢʨʫʪʷ ʨʫʯʢʫ 

ʧʨʠʸʤʥʠʢʘ ñʄʦʩʢʚʠʯò, ʥʝʱʘʜʥʦ ʪʦ ʠ ʜʝʣʦ ʪʨʝʱʘʚʰʝʛʦ. ʅʘʩʪʨʦʝʥʠʝ ʫ ʦʪʮʘ ʙʳʣʦ 

ʠʪʘʢ ʧʘʩʤʫʨʥʳʤ: ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʨʠʸʤʥʠʢ ʦʧʠʩʘʣ ʚ ʚʦʟʜʫʭʝ ʢʦʤʥʘʪʳ ʜʫʛʫ ʠ ʩ 

ʛʨʦʭʦʪʦʤ ʧʨʠʟʝʤʣʠʣʩʷ ʥʘ ʧʦʣ, ʨʘʩʧʘʚʰʠʩʴ ʥʘ ʢʫʩʢʠ, ʦʪʢʦʣʦʚ ʦʪ ʧʦʣʦʚʠʮʳ ʱʝʧʢʫé 

ʅʝʤʥʦʛʦ ʫʩʧʦʢʦʠʚʰʠʩʴ, ʦʪʝʮ ʫʩʘʜʠʣ ʧʘʨʝʥʴʢʘ, ʢʦʪʦʨʦʤʫ ʠʩʧʦʣʥʠʣʦʩʴ ʪʦʛʜʘ ʚʩʝʛʦ 

7 ʣʝʪ, ʥʘ ʢʦʣʝʥʠ ʠ ʧʨʦʠʟʥʸʩ ʩʣʦʚʘ, ʚʳʩʚʝʪʠʚʰʠʝ ʧʝʨʩʧʝʢʪʠʚʫ, ʤʦʣ, ʧʦʜʨʘʩʪʸʰʴ ï 

ʩʦʙʝʨʸʰʴé ʉʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʳʥ ʩ ʦʪʮʦʤ ʩʦʙʨʘʣʠ ʪʦ, ʯʪʦ ʦʩʪʘʣʦʩʴ ʦʪ 

ʧʨʠʸʤʥʠʢʘ ʠ ʧʦʣʦʞʠʣʠ ʚ ʢʣʘʜʦʚʢʫ, ʟʘʙʝʛʘʷ ʚʧʝʨʸʜ, ʩʢʘʞʫ, ʯʪʦ ʩʦʙʠʨʘʪʴ ʵʪʦʪ 

ʧʨʠʸʤʥʠʢ ʥʝ ʚʦʟʥʠʢʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʚʦʪ ʜʝʪʘʣʠ ʦʪ ʥʝʛʦ ʧʨʠʛʦʜʠʣʠʩʴé 

ʇʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʠ ʚ ʛʘʟʝʪʝ ñʇʠʦʥʝʨʩʢʘʷ ʇʨʘʚʜʘò ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʟʘʤʝʪʢʘ ñʇʨʠʸʤʥʠʢ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠò, ʤʳʩʣʴ ʩʨʘʟʫ ʟʘʨʘʙʦʪʘʣʘ ʚ 

ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʨʫʢʠ ʧʦʪʷʥʫʣʠʩʴ ʢ ʜʦʩʪʫʧʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʢ ʪʦʤʫ 

ʨʘʟʙʠʪʦʤʫ ʧʨʠʸʤʥʠʢʫ. ɺʩʝ ʩʚʘʣʢʠ ʚʦʟʣʝ ʫʟʣʘ ʩʚʷʟʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʚʦʢʟʘʣʝ 

ʠ ʫ ʤʝʩʪʥʦʛʦ ʪʝʣʝʛʨʘʬʘ ʩʪʘʣʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʚʦʜʦʚ ʠ ʜʝʪʘʣʝʡ. ʉʦʩʝʜʠ, ʟʥʘʷ ʦ 

ʟʘʨʦʜʠʚʰʝʤʩʷ ʫʚʣʝʯʝʥʠʠ, ʦʪʜʘʚʘʣʠ ʥʘ ʟʘʧʯʘʩʪʠ ʩʪʘʨʳʝ ʨʘʜʠʦʧʨʠʸʤʥʠʢʠ, ʩ 

ʣʶʙʦʟʥʘʪʝʣʴʥʳʤ ʧʘʨʝʥʴʢʦʤ ʧʦʟʥʘʢʦʤʠʣʩʷ ʇʦʩʳʣʪʦʨʛé  

ɹʳʣ ʩʦʙʨʘʥ ʜʝʪʝʢʪʦʨʥʳʡ ʧʨʠʸʤʥʠʢ (ɼʇ), ʥʘʯʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ: ʨʘʟʥʳʝ ʢʘʪʫʰʢʠ, 

ʢʦʥʜʝʥʩʘʪʦʨʳ, ʘʥʪʝʥʥʳ, ʟʘʟʝʤʣʝʥʠʷ, ʥʘʫʰʥʠʢʠ, ʚʩʪʘʣ ʚʦʧʨʦʩ: ʦʧʨʝʜʝʣʠʪʴ ʥʘ 

ʢʘʢʦʡ ʞʝ ʚʦʣʥʝ ʨʘʙʦʪʘʶʪ ʧʨʠʥʠʤʘʝʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʥʘʩʪʨʦʠʚ ɼʇ ʥʘ ʥʘʠʙʦʣʝʝ 

ʛʨʦʤʢʫʶ ʨʘʜʠʦʩʪʘʥʮʠʶ (ʆʤʩʢ), ʚʢʣʶʯʠʣ ʩʝʪʝʚʫʶ ʨʘʜʠʦʣʫ ñʄʝʣʦʜʠʷò 

(ʧʨʠʦʙʨʝʪʸʥʥʫʶ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ), ʧʦʜʢʣʶʯʠʣ ʢ ʥʝʡ ʩʫʨʨʦʛʘʪʥʫʶ ʢʦʤʥʘʪʥʫʶ 

ʘʥʪʝʥʥʫ ʠ, ʚʨʘʱʘʷ ʨʫʯʢʫ ʥʘʩʪʨʦʡʢʠ, ʥʘʰʸʣ ʪʫ ʩʘʤʫʶ ʧʝʨʝʜʘʯʫ, ʯʪʦ ʙʳʣʘ ʩʣʳʰʥʘ ʚ 

ʥʘʫʰʥʠʢʝ ɼʇ. ʇʦʣʦʞʠʚ ʥʘʫʰʥʠʢ ʥʘ ʩʪʦʣ, ʫʩʣʳʰʘʣ ʛʨʦʭʦʪ ʚ ʜʠʥʘʤʠʢʘʭ ʨʘʜʠʦʣʳ, 

ʚʟʷʣ ʥʘʫʰʥʠʢ ʚ ʨʫʢʫ, ʧʦʩʪʫʯʘʣ ʧʦ ʥʝʤʫ, ʧʦʜʫʣ ʚ ʥʝʛʦ ʠ ʧʦʛʦʚʦʨʠʣ ʢʘʢ ʚ ʤʠʢʨʦʬʦʥ.  

ʇʨʠʚʣʸʢ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʦʜʥʦʢʣʘʩʩʥʠʢʘ ï ʩʦʩʝʜʘ, ʧʨʦʞʠʚʘʚʰʝʛʦ ʥʘʠʩʢʦʩʦʢ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳ. ʋʩʪʘʥʦʚʠʣʠ ʘʥʪʝʥʥʳ, ʩʜʝʣʘʣʠ ʟʘʟʝʤʣʝʥʠʷ ʠ 



24 

 

ʧʦʧʨʦʙʦʚʘʣʠ ʧʨʦʚʦʜʠʪʴ ʩʚʷʟʠ, ʩʥʘʯʘʣʘ ʦʜʥʦʩʪʦʨʦʥʥʠʝ, ʟʘʪʝʤ, ʜʚʫʭʩʪʦʨʦʥʥʠʝ, 

ʥʦé ʥʦʨʤʘʣʴʥʦ ʨʘʟʙʦʨʯʠʚʦ ʩʠʛʥʘʣʳ ʦʪ ɼʇ, ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʜʘʪʯʠʢʦʚ, 

ʧʨʠʥʠʤʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʚʦʣʥʘʭ ʤʦʱʥʳʭ ʚʝʱʘʪʝʣʴʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʛʜʝ ʚʝʩʪʠ 

ʧʝʨʝʛʦʚʦʨʳ ʤʝʰʘʣʠ ʠʭ ʧʝʨʝʜʘʯʠ. ɺ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʧʦ ʰʢʘʣʝ ʥʘʰʠ 

ʩʠʛʥʘʣʳ ʠʩʯʝʟʘʣʠ ʠ, ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʘʯʝ ʩʠʛʥʘʣʘ ʩ ʚʳʭʦʜʘ ʨʘʜʠʦʣʳ (ʦʪ 

ʛʨʘʤʧʣʘʩʪʠʥʢʠ) ʠ, ʧʦʟʜʥʝʝ, ʩ ʣʠʥʝʡʥʦʛʦ ʚʳʭʦʜʘ ʤʘʛʥʠʪʦʬʦʥʥʦʡ ʧʨʠʩʪʘʚʢʠ, ʙʳʣʠ 

ʩʣʳʰʥʳ ʩʢʨʠʧʳ (ʩʠʣʴʥʦ ʠʩʢʘʞʸʥʥʳʡ ʩʠʛʥʘʣ).  

ʇʦʟʜʥʝʝ, ʫʞʝ ʚ ʩʪʫʜʝʥʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʙʠʨʘʣʩʷ ʚ ʷʚʣʝʥʠʠ ʠ ʧʨʠʰʸʣ ʢ ʪʘʢʦʤʫ 

ʚʳʚʦʜʫ: ʠʤʝʣʘ ʤʝʩʪʦ ʚʪʦʨʠʯʥʘʷ ʤʦʜʫʣʷʮʠʷ ʥʝʩʫʱʝʡ ʩʠʛʥʘʣʘ ʤʦʱʥʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ (ʥʝʩʫʱʘʷ ʚʳʜʝʣʷʣʘʩʴ ʥʘʩʪʨʦʝʥʥʳʤ ʢʦʥʪʫʨʦʤ ɼʇ). ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʥʝʩʫʱʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʫʜʘʨʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʥʪʫʨʘ ʩʠʛʥʘʣʦʤ ɿʏ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʯʝʨʝʟ ʜʠʦʜ ɼʇ, ʧʦʵʪʦʤʫ ʩʠʛʥʘʣ ʠ ʚʳʛʣʷʜʝʣ ʪʘʢ ʥʘ ɸʄ 

ʜʝʪʝʢʪʦʨʝ, ʚʝʜʴ ʥʝʩʫʱʘʷ, ʢʘʢ ʪʘʢʦʚʘʷ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʊʫʪ ʨʝʯʴ ʜʘʞʝ ʥʝ ʦ 100% 

ʤʦʜʫʣʷʮʠʠ, ʥʝ ʦ ʧʝʨʝʤʦʜʫʣʷʮʠʠ, ʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʩʫʱʝʡ ʚʦʦʙʱʝ, ʧʦʧʨʦʙʦʚʘʪʴ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʝʩʫʱʫʶ ʚ ʤʝʩʪʝ ʧʨʠʸʤʘ, ʢʨʦʤʝ ʩʠʛʥʘʣʦʚ ɸʄ ʈɺ ʩʪʘʥʮʠʡ ʙʳʣʦ 

ʥʝʯʝʤ. 

ʈʠʩ. 1. ʇʝʨʝʜʘʪʯʠʢ ʥʘ ʙʘʟʝ 

ʜʝʪʝʢʪʦʨʥʦʛʦ ʧʨʠʸʤʥʠʢʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʫʶ 

ʫʩʣʦʚʥʦʩʪʴ, ʧʦʣʥʦʮʝʥʥʘʷ ʩʚʷʟʴ ʩ 

ʪʘʢʠʤ ʧʝʨʝʜʘʪʯʠʢʦʤ (ʨʠʩ. 1) ʥʘ 

ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʥʪʝʥʥ ʥʘ ʜʝʩʷʪʢʠ ï 

ʩʦʪʥʠ ʤʝʪʨʦʚ), ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʩʫʱʝʡ ʨʘʜʠʦʩʪʘʥʮʠʠ (ʚ ʧʘʫʟʘʭ 

ʚʝʱʘʥʠʷ) ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʠʪʘʥʠʷ ʟʜʝʩʴ ʥʝʪ. ʅʘʣʠʯʠʝ 

ʨʘʙʦʪʘʶʱʝʛʦ ʜʝʪʝʢʪʦʨʥʦʛʦ 

ʧʨʠʸʤʥʠʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʘʩʮʝʥʠʪʴ ʠ ʢʘʢ ʥʘʣʠʯʠʝ ñʞʫʯʢʘò ï 

ʰʧʠʦʥʩʢʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ-ʟʘʢʣʘʜʢʠ, ʪʘʢ ʢʘʢ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʙʳʣʦ 

ʙ  rʧʨʦʩʣʫʰʠʚʘʪʴ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʧʨʠʸʤʥʠʢʠ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʙʣʠʟʠ ʥʘʫʰʥʠʢʘ 

ɼʇ (ʵʬʬʝʢʪ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʚʪʦʨʦʤ ʚ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ).  

ʊʘʢʞʝ ʥʠʯʝʛʦ ʥʝ ʧʦʜʦʟʨʝʚʘʣʠ ʠ ʦʙʣʘʜʘʪʝʣʠ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʧʨʠʸʤʥʠʢʦʚ 

ʧʨʦʚʦʜʥʦʛʦ ʨʘʜʠʦ, ʢʦʪʦʨʦʝ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ (ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʪʨʘʥʩʣʠʨʫʝʤʳʭ 

ʧʝʨʝʜʘʯ), ʤʥʦʛʦʘʙʦʥʝʥʪʩʢʦʡ ʜʫʧʣʝʢʩʥʦʡ ʩʝʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʶʪ ʦʙʨʘʪʠʤʳʝ 

(ʤʠʢʨʦʬʦʥ-ʜʠʥʘʤʠʢ) ʘʙʦʥʝʥʪʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʘʤ ʩ ʜʨʫʛʦʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʦʚʦʜʥʦʝ ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʦʚʦʜʘ ʭʚʘʪʠʣʦ ʪʦʣʴʢʦ ʥʘ 

ʦʜʥʫ ʞʠʣʫ, ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʪʨʦʝʥʥʳʝ ʜʣʷ ɼʇ ʟʘʟʝʤʣʝʥʠʷ. 

 ʄʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʥʠʝ ʦʪ ʙʘʪʘʨʝʝʢ ʠ ʧʨʠʤʝʥʠʪʴ ʫʛʦʣʴʥʳʝ 

ʤʠʢʨʦʬʦʥʳ ʩ ʥʘʫʰʥʠʢʘʤʠ (ʪʝʣʝʬʦʥʥʳʝ ʪʨʫʙʢʠ), ʥʦ ʙʳʣʦ ʠʥʪʝʨʝʩʥʝʝ ʩʜʝʣʘʪʴ 

ʧʝʨʝʛʦʚʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʥʘʯʘʣʘ ʜʚʝ 

ʧʘʨʳ ʚʳʩʦʢʦʦʤʥʳʭ ʛʦʣʦʚʥʳʭ ʪʝʣʝʬʦʥʦʚ ñʊʦʥ-2ñ (1600 + 1600 ʆʤ), ʩʦʝʜʠʥʸʥʥʳʭ ʚ 
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ʮʝʧʴ ʩʦʛʣʘʩʥʦ ʨʠʩ. 2ʘ. ɿʘʪʝʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ 

ñʥʘʫʰʥʠʢʘñ ʥʘ ʤʠʢʨʦʬʦʥ ʄɼ-47 (ʚ ʝʛʦ ʩʦʩʪʘʚʝ ï ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ) ï 

ʨʠʩ. 2ʙ. ʇʨʠ ʟʘʤʝʥʝ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘ ʪʘʢʦʡ ʞʝ ʤʠʢʨʦʬʦʥ ï ʨʠʩ. 2ʚ, ʠ, ʧʦʟʜʥʝʝ, 

ʥʘ ʘʙʦʥʝʥʪʩʢʠʡ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ (ʪʦʞʝ ʩʦʜʝʨʞʠʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨ), ʠ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ï ʨʠʩ. 2ʛ, ʜʝʣʘ ʧʦʰʣʠ ʚʝʩʝʣʝʝ ï ʫʨʦʚʝʥʴ 

ʩʠʛʥʘʣʘ ʚʦʟʨʦʩ, ʭʦʪʷ ʥʘ ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘʣʝʛʘʪʴ ʠ ʜʠʥʘʤʠʢ 

ʨʘʩʧʦʣʘʛʘʪʴ ʧʦʙʣʠʞʝ ʢ ʫʭʫ.  

 
ʈʠʩ. 2. ʉʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ: ʘ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʤʠʢʨʦʬʦʥʦʚ ʠ ʪʝʣʝʬʦʥʦʚ ʚʳʩʦʢʦʦʤʥʳʭ (1600 ʆʤ) ʢʘʧʩʶʣʝʡ ñʊʦʥ-2ò; ʙ) 

ʤʠʢʨʦʬʦʥʘ ʄɼ-47 ʠ ʢʘʧʩʶʣʷ ñʊʦʥ-2ò; ʜʚʫʭ ʤʠʢʨʦʬʦʥʦʚ ʄɼ-47; ʜʚʫʭ ʘʙʦʥʝʥʪʩʢʠʭ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʡ (ʨʝʛʫʣʷʪʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʨʦʤʢʦʩʪʴ, 

ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ). ɼʚʫʭʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʧʝʨʝʤʝʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ 

ʥʘʦʙʦʨʦʪ. 

ʇʦʩʢʦʣʴʢʫ ʫ ʥʘʩ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʝʪʠ, ʨʝʰʠʣʠ ʠ ʝʸ 

ʧʦʩʣʫʰʘʪʴ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʤʦʣʦʜʸʞʴ ʚ ʧʝʨʠʦʜʳ ʤʦʣʯʘʥʠʷ ʩʝʪʠ ñʢʨʫʪʠʣʘò ʪʘʤ 
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ʤʫʟʳʢʫ (ʩ 0 ʯʘʩʦʚ ʜʦ 6 ʫʪʨʘ ʠ ʩ 12 ʜʦ 15 ʯʘʩʦʚ ʜʥʸʤ) ʠ ʘʢʪʠʚʥʦ ʧʦʚʩʝʤʝʩʪʥʦ ʩʚʦʠ 

ʧʝʨʝʜʘʯʠ ʨʝʢʣʘʤʠʨʦʚʘʣʘ. ʅʘʢʠʥʫʣʠ ʧʨʦʚʦʜʦʢ ʩ ʥʘʰʝʡ ʣʠʥʠʠ ʥʘ ʬʘʟʥʳʡ ʧʨʦʚʦʜ 

ʨʘʜʠʦʩʝʪʠ ʥʘ ʩʪʦʣʙʝ ʠ ʧʝʨʝʜʘʯʠ ʧʨʦʚʦʜʥʦʛʦ ʨʘʜʠʦ ʟʘʟʚʫʯʘʣʠ ʚ ʥʘʰʠʭ ʪʝʣʝʬʦʥʘʭ 

ʠ ʜʠʥʘʤʠʢʘʭ. ɺ ʧʝʨʠʦʜʳ ʤʦʣʯʘʥʠʷ ʙʳʣʦ ʩʣʳʰʥʦ, ʢʘʢ ʢʪʦ-ʪʦ ʜʘʣʝʢʦ-ʜʘʣʝʢʦ ʢʨʫʪʠʪ 

ʤʫʟʳʢʫ ʠ ʧʦʨʦʡ ʧʦʢʘʰʣʠʚʘʥʠʷ ʠ ʥʝʣʝʩʪʥʳʝ ʩʣʦʚʘ (ʢʪʦ-ʪʦ ʠʟ ʩʦʩʝʜʝʡ ʧʳʪʘʣʩʷ 

ʧʨʠʩʣʫʰʠʚʘʪʴʩʷ ʢ ʥʝʣʝʛʘʣʴʥʳʤ ʧʝʨʝʜʘʯʘʤ, ʧʨʠʣʦʞʠʚ ʫʭʦ ʢ ʜʠʥʘʤʠʢʫ). 

ɺʦʟʥʠʢʣʦ ʞʝʣʘʥʠʝ ʠ ʩʘʤʦʤʫ ʧʦʢʨʫʪʠʪʴ ʩʚʝʞʠʝ ʛʨʘʤʧʣʘʩʪʠʥʢʠ ʩ ʤʦʜʥʦʡ ʪʦʛʜʘ 

ʤʫʟʳʢʦʡ. ñɼʠʜʞʝʡò ʧʨʦʩʥʫʣʩʷ ʚʦ ʤʥʝ ʚʥʝʟʘʧʥʦ ʠ, ʧʨʠʩʧʦʩʦʙʠʚ ʨʘʜʠʦʣʫ, ʷ ʧʫʩʪʠʣ 

ʩʠʛʥʘʣʳ ʚ ʩʝʪʴ ʩ ʝʸ ʚʳʭʦʜʘé ʀʟ ʩʪʦʷʱʝʛʦ ʥʘʧʨʦʪʠʚ ʜʦʤʘ ʚʳʰʝʣ ʩʦʩʝʜ, 

ʩʣʳʰʘʚʰʠʡ ʨʘʥʝʝ ʤʦʡ ñʨʝʧʝʨʪʫʘʨñ, ʥʘ ʢʦʩʪʳʣʷʭ (ʩʣʦʤʘʣ ʥʦʛʫ ʠ ʩʢʫʯʘʣ ʜʦʤʘ), 

ʢʨʠʢʥʫʣ ʤʥʝ ʯʝʨʝʟ ʬʦʨʪʦʯʢʫ, ʤʦʣ, ʤʫʟʳʢʘ ï ʭʦʨʦʰʘʷ, ʞʘʣʴ, ʪʠʭʦ ʩʣʳʰʥʦ. ʉ 

ʤʳʩʣʴʶ, ʢʘʢ ʞʝ ʜʦʥʝʩʪʠ ʜʦ ʩʦʩʝʜʘ ʤʫʟʳʢʫ ʩ ʥʦʨʤʘʣʴʥʦʡ ʛʨʦʤʢʦʩʪʴʶ, ʚ 

ʧʦʩʣʝʜʫʶʱʫʶ ʥʦʯʴ ʷ ʣʸʛ ʩʧʘʪʴ, ʠ ʚʦ ʩʥʝ ï ʦʩʝʥʠʣʦ, ʚʩʢʦʯʠʚ ʚ 5 ʫʪʨʘ, ʙʳʩʪʨʦ 

ʧʨʠʙʠʣ ʥʘ ʢʘʨʪʦʥʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʦʪ ʪʨʘʥʩʣʷʮʠʦʥʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʠ 

ʧʦʜʢʣʶʯʠʣ ʝʛʦ ʢʘʢ ʧʦʚʳʰʘʶʱʠʡ ʦʪ ʛʥʸʟʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ 

ʨʘʜʠʦʣʳ ʚ ʩʝʪʴ. ɿʘʚʸʣ ʧʣʘʩʪʠʥʢʫ, ʪʫʪ ʞʝ ʠʟ ʢʘʣʠʪʢʠ ʥʘʧʨʦʪʠʚ ʥʘ ʢʦʩʪʳʣʷʭ 

ʚʳʩʢʦʯʠʣ ʩʦʩʝʜ, ʜʝʨʞʘ ʙʦʣʴʰʦʡ ʧʘʣʝʮ ʢʚʝʨʭʫéʉʦʝʜʠʥʝʥʠʝ ʩ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ 

ʣʠʥʠʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʩʭʝʤʝ ʈʠʩ. 3.  

 

ʈʠʩ. 3. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʚ ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʩʝʪʴ: ʘ) ʥʝʚʝʨʥʘʷ; ʙ) ʚʝʨʥʘʷ. 

ɺʥʘʯʘʣʝ, ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʨʘʜʠʦʣʳ ʩʥʠʞʘʣ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʩʦʛʣʘʩʦʚʳʚʘʷ ʠʤʧʝʜʘʥʩ ʣʘʤʧʳ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʋɿʏ ʩ ʚʦʟʤʦʞʥʳʤ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ, ʛʥʸʟʜʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʢʨʘʩʦʚʘʣʠʩʴ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʰʘʩʩʠ ʨʘʜʠʦʣʳ, ʟʘʪʝʤ, ʥʘʧʨʷʞʝʥʠʝ ʝʱʸ ʨʘʟ 

ʧʦʥʠʞʘʣʦʩʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʘʙʦʥʝʥʪʩʢʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʫ ʩʦʩʝʜʘ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʵʪʦʡ ʪʨʘʩʩʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ï ʨʠʩ. 3ʘ (ʤʘʣʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ï ʙʦʣʴʰʦʡ ʪʦʢ ï ʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʭʦʞʜʝʥʠʶ ʪʦʢʘ ʧʦʯʚʳ ʢ 

ʟʘʟʝʤʣʸʥʥʦʤʫ ʥʘ ʧʦʜʩʪʘʥʮʠʠ ʥʫʣʝʚʦʤʫ ʧʨʦʚʦʜʫ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʝʪʠ ʠ ʝʸ 

ʬʘʟʥʦʛʦ ʧʨʦʚʦʜʘ). ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʮʝʧʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʘʶʱʝʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʝ ɿʏ ʩ ʛʥʸʟʜ ʨʘʜʠʦʣʳ ʩʥʘʯʘʣʘ ʧʦʚʳʰʘʣʦʩʴ, 

ʧʨʝʦʜʦʣʝʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ, ʘ ʟʘʪʝʤ, 

ʧʦʥʠʞʘʣʦʩʴ ʜʦ ʥʦʨʤʳ ʚ ʤʝʩʪʝ ʧʨʠʸʤʘ ï ʨʠʩ. 3ʙ (ʩʠʪʫʘʮʠʷ ʪʘʢʘʷ ʞʝ ʢʘʢ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ).  

ñʅʘʠʛʨʘʚʰʠʩʴò ʩ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʝʪʴʶ, ʧʝʨʝʰʸʣ ʢ ʘʜʘʧʪʝʨʠʟʘʮʠʠ ʤʫʟʳʢʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʛʘʨʤʦʥʠ, ʙʘʷʥʘ, ʟʘʪʝʤ, ʛʠʪʘʨʳ. ɼʘʪʯʠʢʘʤʠ ʩʪʘʣʠ ʚʩʸ ʪʝ ʞʝ 

ʧʘʩʩʠʚʥʳʝ ʜʝʪʘʣʠ: ʥʘʫʰʥʠʢʠ ï ʢʘʧʩʶʣʠ ʦʪ ʛʦʣʦʚʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʪʝʣʝʬʦʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ, ʙʣʘʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʫ ʤʝʥʷ, ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʫʚʝʣʠʯʠʣʦʩʴ, ʧʴʝʟʦ-

ʵʣʝʤʝʥʪʳ (ñʟʚʫʢʦʩʥʠʤʘʪʝʣʠñ) ʧʨʦʠʛʨʳʚʘʶʱʠʭ ʛʨʘʤʧʣʘʩʪʠʥʢʠ ʫʩʪʨʦʡʩʪʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʫʩʠʣʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʋɿʏ ʦʪ ʨʘʜʠʦʣʳ, ʟʘʪʝʤ ʧʦʰʣʘ ʪʨʘʥʩʣʷʮʠʷ ʥʘ 

ʫʣʠʮʫ, ʤʦʣʦʜʸʞʴ ʯʘʩʪʦ ʩʦʙʠʨʘʣʘʩʴ ʥʘ ʧʦʩʠʜʝʣʢʠ ʚʦʟʣʝ ʥʘʰʝʛʦ ʜʦʤʘ, ʘ ʷ 

ʫʩʣʘʞʜʘʣ ʠʭ ʩʣʫʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʣʦʜʠʷʤʠ, ʠʩʧʦʣʴʟʫʷ ʨʘʜʠʦʣʫ ʠ 

ʤʘʛʥʠʪʦʬʦʥʥʫʶ ʧʨʠʩʪʘʚʢʫ ʄʇ-64, ʚʤʦʥʪʠʨʦʚʘʥʥʫʶ ʚ ʧʨʠʸʤʥʠʢ ñʈʝʢʦʨʜò, ʧʦʨʦʡ, 

ʢʘʢ ʟʘʧʨʘʚʩʢʠʡ ʜʠ-ʜʞʝʡ, ʦʙʲʷʚʣʷʣ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦ ʟʘʷʚʢʘʤé ɿʘʪʝʤ, ʠʟʛʦʪʦʚʠʣ 

12-ʚʘʪʪʥʳʡ ʣʘʤʧʦʚʳʡ ʫʩʠʣʠʪʝʣʴ ʩ ʵʢʩʧʘʥʜʝʨʦʤ ï ʜʝʣʘ ʧʦʰʣʠ ʝʱʸ ʚʝʩʝʣʝʡé 

ʏʘʩʪʦ ʚʝʯʝʨʘʤʠ ʧʨʦʩʠʞʠʚʘʣ, ʢʨʫʪʷ ʨʫʯʢʫ ʥʘʩʪʨʦʡʢʠ ʧʨʠʸʤʥʠʢʘ, ʩʣʫʰʘʷ ʵʬʠʨ ï 

ʧʦʣʝʟʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʦʜʥʘʢʦ, ʛʣʘʚʥʘʷ ʮʝʣʴ ʚ ʞʠʟʥʠ ʠ 

ʞʝʣʘʥʠʝ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʩʸ ʞʝ, ʥʝ ʜʘʚʘʣʠ ʧʦʢʦʷ: 

ʧʨʠʰʣʦʩʴ ʩʜʝʣʘʪʴ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʟʙʫʢʠ ʄʦʨʟʝ ʥʘ ʛʝʨʤʘʥʠʝʚʳʭ 

ʪʨʘʥʟʠʩʪʦʨʘʭ. ʉʧʠʩʘʥʥʳʡ ʥʘʩʪʦʷʱʠʡ ʪʝʣʝʛʨʘʬʥʳʡ ʢʣʶʯ ʧʦʜʘʨʠʣ ʙʨʘʪ ʜʨʫʛʘ 

ʜʝʪʩʪʚʘ, ʨʘʙʦʪʘʚʰʠʡ ʥʘ ʪʝʣʝʛʨʘʬʝ. ʀʟʫʯʝʥʠʝ ñʤʦʨʟʷʥʢʠñ ʙʝʟ ʥʘʩʪʘʚʥʠʢʦʚ ʜʦʚʝʣʦ 

ʜʦ ʪʦʛʦ, ʯʪʦ ʩ ʨʝʙʷʪʘʤʠ ʩʪʘʣʠ ʧʝʨʝʧʠʩʳʚʘʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ñʰʠʬʨʦʚʘʥʥʳʤʠñ 

ʟʘʧʠʩʢʘʤʠ ʩ ʪʦʯʢʘʤʠ ʠ ʪʠʨʝ.  

ñʅʘʧʝʚʳò ʧʨʠʰʣʠ ʧʦʟʞʝ, ʚ ʩʪʫʜʝʥʯʝʩʢʫʶ ʧʦʨʫ, ʢʦʛʜʘ ʧʝʨʝʝʭʘʣ ʚ ʛʦʨʦʜ ʠ ʧʨʠʤʢʥʫʣ 

ʢ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʪʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʩʪʘʥʮʠʠ ʶʥʳʭ ʪʝʭʥʠʢʦʚ 

UK9LAG, ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʝʸ ʦʨʛʘʥʠʟʘʮʠʠ. ɸ ʧʦʢʘ ʠʟʛʦʪʦʚʠʣ ʧʨʠʸʤʥʠʢ ñʦ ʰʝʩʪʠ 

ʣʘʤʧʘʭò, ʥʦ ʦʥ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʣʝʛʨʘʬʥʦʛʦ ʛʝʪʝʨʦʜʠʥʘ, ʧʨʠʥʠʤʘʣ 

ʫ ʤʝʥʷ ʚʩʸ, ʢʨʦʤʝ ʪʝʣʝʛʨʘʬʘ, ʉʣʝʜʫʶʱʠʡ, ʧʦʩʣʝʜʥʠʡ ʜʣʷ ʰʢʦʣʴʥʠʢʘ, 22-

ʣʘʤʧʦʚʳʡ ʧʨʠʸʤʥʠʢ ʧʦʚʪʦʨʠʣ ʝʛʦ ʩʫʜʴʙʫ. ʕʪʦʪ ʧʨʠʸʤʥʠʢ ʧʝʨʝʝʭʘʣ ʚʤʝʩʪʝ ʩ 

ʨʦʜʠʪʝʣʷʤʠ ʠʟ ʉʠʙʠʨʠ ʚ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʠʶ ʠ ʩʪʘʣ ʙʘʟʦʡ ʜʣʷ ʜʨʫʛʦʛʦ 

ʣʘʤʧʦʚʦʛʦ ʧʨʠʸʤʥʠʢʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʢʘʥʠʢʫʣʳ, ʵʪʦʪ 

ʧʨʠʸʤʥʠʢ ʫʞʝ ʚʩʸ ʧʨʠʥʠʤʘʣ, ʢʘʢ ʧʦʣʦʞʝʥʦ: ʠ ʪʝʣʝʛʨʘʬ ʠ SSB. 

ʊʨʝʥʠʨʦʚʢʠ ʜʣʷ ʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ñʤʦʨʟʷʥʢʠò ʧʦʨʦʡ ʧʨʦʭʦʜʠʣʠ ʩʧʦʥʪʘʥʥʦ ʠ ʥʝ 

ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʠʩʴ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʜʣʷ ʟʚʫʢʦʚʳʭ ʛʝʥʝʨʘʪʦʨʦʚ, ʧʨʠʭʦʜʠʣʦʩʴ 

ʩʦʙʠʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠé ʀʤʝʷ ʜʝʣʦ ʩ ʪʝʣʝʬʦʥʠʝʡ, ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʣʝʬʦʥʥʦʛʦ ʢʘʧʩʶʣʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʚʠʥʪʠʪʴ ʝʛʦ ʢʨʳʰʢʫ ʠ ʱʸʣʢʥʫʪʴ 
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ʤʝʤʙʨʘʥʦʡ, ʧʨʠʧʦʜʥʷʚ ʝʸ ʠ ʦʧʫʩʪʠʚ ʥʘ ʤʝʩʪʦ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʙʦʨʘ, 

ʢʦʩʥʫʚʰʠʩʴ ʷʟʳʢʦʤ ʚʳʚʦʜʦʚ ʢʘʧʩʶʣʷé ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʱʠʧʦʢ, ʧʨʠ ʠʩʧʨʘʚʥʦʤ 

ʢʘʧʩʶʣʝ, ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʛʦ ʥʝʣʴʟʷ ʥʝ 

ʟʘʤʝʪʠʪʴ (Hi!)éʊʘʢ ʵʪʦ ʞʝ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ! ʊʘʢ ʢʘʧʩʶʣʴ ʊʂ-67 

ʦʢʘʟʘʣʩʷ ʧʨʠʩʪʨʦʝʥʥʳʤ ʢ 

ʪʝʣʝʛʨʘʬʥʦʤʫ ʢʣʶʯʫ (ʨʠʩ. 4) ʠ ʜʘʚʘʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʥʠʨʦʚʦʢ ʩ ñʚʝʯʥʳʤñ 

ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ [1]. 

ʈʠʩ. 4. ʕʩʢʠʟ ñʢʣʶʯ-ʛʝʥʝʨʘʪʦʨʘò ï 

ʪʝʣʝʛʨʘʬʥʦʛʦ ʢʣʶʯʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ  

ʊʘʢʠʤ ʛʝʥʝʨʘʪʦʨʦʤ ʤʦʞʥʦ ʧʠʪʘʪʴ ʪʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʠʯʪʦʞʥʦ ʤʘʣʳʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ï ʜʝʩʷʪʢʠ (ʜʦ ʩʦʪʥʠ) ʤʢɸ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʩʪʨʦʝʥʥʳʡ ʚ ʧʦʜʩʪʘʚʢʫ ʢʣʶʯʘ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤʠ 

ʜʝʪʘʣʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʚʰʠʤʠ ʝʛʦ ʨʘʙʦʪʫ ʥʘ ʚʳʩʦʢʦʦʤʥʳʝ ʛʦʣʦʚʥʳʝ ʪʝʣʝʬʦʥʳ, 

ʥʘʯʠʥʘ  ̫ʩ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʚʦʣʴʪʘ.  

ɼʣʷ ʫʩʪʨʦʡʩʪʚ ʩ ʙʦʣʝʝ ʩʦʣʠʜʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤ 

ʘʢʢʫʤʫʣʷʪʦʨ ʵʥʝʨʛʠʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʪʘʢʦʡ ʢʘʢ ʠʦʥʠʩʪʦʨ 

ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʣʠʪʠʡ-ʠʦʥʥʦʡ ʛʨʫʧʧʳ. ɼʣʷ ʧʠʪʘʥʠʷ 

ʤʠʢʨʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ, ʢʘʢ ʚ [2], ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ñʢʣʶʯ-

ʛʝʥʝʨʘʪʦʨò, ʚʩʪʨʦʠʚ ʚ ʥʝʛʦ ʠ ʩʘʤ ʧʝʨʝʜʘʪʯʠʢ, ʥʦ ʥʘ ʧʨʝʜʝʣʝ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʩʣʝʜʫʝʪ ʧʦʜʚʝʨʛʥʫʪʴ ʩʘʤ ʛʝʥʝʨʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ, ʧʨʠʤʝʥʠʚ 

ʥʝʦʜʠʤʦʚʳʝ ʤʘʛʥʠʪʳ, ʥʘʢʘʧʣʠʚʘʶʱʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ ʠʦʥʠʩʪʦʨ 

ʠ ʧʝʨʝʜ ʨʘʙʦʪʦʡ ʩʣʝʜʫʝʪ ʧʦʩʠʣʴʥʝʝ ʝʛʦ ñʥʘʢʘʯʠʚʘʪʴò.  

ʈʘʟʨʘʙʦʪʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚʦʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʟ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʚʝʣʠʩʴ ʜʘʚʥʦ ʠ ʚʝʜʫʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʧʣʦ ʚʳʜʝʣʷʝʤʦʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʪʝʣʦʤ, ʵʥʝʨʛʠʷ ʜʚʠʞʝʥʠʷ ʠ 

ʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ (ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʨʘʟʚʝʜʢʝ, ʥʘʧʨʠʤʝʨ, 

ʢʨʠʯʘʪʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦé). ʇʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʜʟʘʨʷʞʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʠ 

ʩʥʘʙʞʘʝʪ ʝʛʦ ʵʥʝʨʛʠʝʡ. ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, ʙʫʜʫʯʠ ʚʢʣʶʯʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʫʯʘʩʪʚʫʶʪ ʚ 

ʟʘʨʷʜʢʝ ʘʢʢʫʤʫʣʷʪʦʨʘéɺʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʙʘʪʘʨʝʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʠʨʫʷ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ, ʘʚʪʦʨ ʩʦʙʨʘʣ ɼʇ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʥʝ ʪʦʣʴʢʦ ʛʨʦʤʢʦʛʦʚʦʨʷʱʠʡ ʧʨʠʸʤ ʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʳʡ 

ʜʠʥʘʤʠʢ, ʥʦ ʠ ʧʠʪʘʣ ʧʨʦʩʪʦʡ ʋʂɺ ʧʨʠʸʤʥʠʢ ʵʥʝʨʛʠʝʡ ʤʝʩʪʥʦʡ ʩʨʝʜʥʝʚʦʣʥʦʚʦʡ 

ʚʝʱʘʪʝʣʴʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʥʘʭʦʜʠʚʰʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 5 ʢʤ. ɺ ʩʭʝʤʝ ɼʇ 

ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ2 ʙʦʣʴʰʦʡ ʸʤʢʦʩʪʠ, 

ʚʢʣʶʯʝʥʥʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʛʨʫʟʢʝ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʉʭʝʤʘ ʧʠʪʘʥʠʷ ʋʂɺ ʧʨʠʸʤʥʠʢʘ ʵʥʝʨʛʠʝʡ ʉɺ-ʨʘʜʠʦʩʪʘʥʮʠʠ. 

ɼʇ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʦʪʫ ʤʝʩʪʥʦʡ ʩʨʝʜʥʝʚʦʣʥʦʚʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʂʇɽ ʉ1. ɺʳʜʝʣʝʥʥʦʝ ʨʝʟʦʥʘʥʩʥʳʤ ʢʦʥʪʫʨʦʤ  L1C1 ʈʏ ʥʘʧʨʷʞʝʥʠʝ ʚʳʧʨʷʤʣʷʝʪʩʷ 

ʜʠʦʜʦʤ VD1 ʠ ʟʘʨʷʞʘʝʪ ʢʦʥʜʝʥʩʘʪʦʨ ʉ2, ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʮʝʧʴ ʧʠʪʘʥʠʷ ʧʨʦʩʪʝʡʰʝʛʦ ʋʂɺ ʧʨʠʸʤʥʠʢʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

ʤʝʞʜʫ ʘʥʪʝʥʥʦʡ ʠ ʢʦʥʪʫʨʦʤ L1C1 ʚʢʣʶʯʘʝʪʩʷ ʚʪʦʨʦʡ ʂʇɽ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʟʤʝʥʷʷ ʸʤʢʦʩʪʠ ʦʙʦʠʭ ʂʇɽ (ʥʝʩʢʦʣʴʢʦ ʨʘʟ) ʜʦʙʠʚʘʶʪʩʷ ʥʘʩʪʨʦʡʢʠ ʢʦʥʪʫʨʘ ʥʘ 

ʯʘʩʪʦʪʫ ʥʝʩʫʱʝʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʘʥʪʝʥʥʦʡ. ʋʚʝʣʠʯʝʥʠʶ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʦʛʦ ɼʇ ʧʦʩʣʫʞʠʪ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʝʥʥ ʩ ʙʦʣʴʰʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ, ʨʝʟʦʥʘʥʩʥʳʭ, ʪʘʢʞʝ ʚʤʝʩʪʦ L1 ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʨʘʤʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʘʥʪʝʥʥʫ, ʪʘʢ ʠ ʢʘʢ ʢʘʪʫʰʢʫ ʢʦʥʪʫʨʘ ɼʇ 

L1, ʦʨʠʝʥʪʠʨʫʷ ʨʘʤʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ ʋʂɺ ʧʨʠʸʤʥʠʢʘ, ʥʝ ʟʘʙʳʚʘʷ ʧʦʜʩʪʨʘʠʚʘʪʴ ʢʦʥʪʫʨ ʩ ʨʘʤʢʦʡ ʧʦʩʣʝ 

ʦʯʝʨʝʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. ʉʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʈʏ ʥʘʧʨʷʞʝʥʠʝ 

ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʜʨʫʛʠʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʬʠʨʝ 

ʧʦʩʪʦʷʥʥʦ, ʥʘʧʨʠʤʝʨ, ʪʝʣʝʚʠʟʠʦʥʥʳʭ, ʠʭ ʵʥʝʨʛʠʶ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʘʥʪʝʥʥ, ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠʟ-ʟʘ 

ʤʝʥʴʰʠʭ ʜʣʠʥ ʚʦʣʥ, ʥʘ ʢʦʪʦʨʳʭ ʊɺ ʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʘʥʪʝʥʥʝ, ʫʣʫʯʰʘʷ ʝʸ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ, 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʧʠʪʘʥʠʷ ʤʘʣʦʤʦʱʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʗʧʦʥʩʢʠʡ ʨʘʜʠʦʣʶʙʠʪʝʣʴ-ʢʦʥʩʪʨʫʢʪʦʨ Kazuhiro Sunamura (JF1OZL) ʧʦʧʳʪʘʣʩʷ 

ʧʠʪʘʪʴ ʤʘʣʦʤʦʱʥʳʡ ʧʝʨʝʜʘʪʯʠʢ ʵʥʝʨʛʠʝʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʦʣʦʩʘ [3]. ɼʣʷ ʵʪʦʛʦ (ʨʠʩ. 

6) ʦʥ ʧʨʠʤʝʥʠʣ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʬʦʥʘ (ɺʄ1) ʦʙʳʯʥʳʡ ʜʠʥʘʤʠʢ ï 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʛʦʣʦʚʢʫ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʘʪʫʰʢʠ 8 ʆʤ.  

ʇʦʩʢʦʣʴʢʫ ʥʘʧʨʷʞʝʥʠʝ, ʨʘʟʚʠʚʘʝʤʦʝ ʪʘʢʠʤ ʘʢʫʩʪʦ-ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʠʪʘʥʠʷ ʪʘʢʦʛʦ ʧʨʦʩʪʦʛʦ ʤʘʣʦʤʦʱʥʦʛʦ 

ʧʝʨʝʜʘʪʯʠʢʘ (ʜʘʞʝ ʧʨʠ ʢʨʠʢʝ ʚ ʜʠʥʘʤʠʢ), ʥʝʦʙʭʦʜʠʤ ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʊ1 ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʘʛʨʫʟʦʢ ʦʙʤʦʪʦʢ 8 ʆʤ : 10 ʢʆʤ (ʚʳʭʦʜʥʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʣʘʤʧʦʚʳʭ ʨʘʜʠʦʧʨʠʸʤʥʠʢʦʚ, ʚʳʭʦʜʥʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʢʘʜʨʦʚʦʡ ʨʘʟʚʸʨʪʢʠ 

ʩʪʘʨʳʭ ʣʘʤʧʦʚʳʭ ʪʝʣʝʚʠʟʦʨʦʚ, ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʠʟ ʩʝʨʠʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʝʨʠʠ ʊʆʊ ʠʣʠ ʠʟʛʦʪʦʚʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ).  
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ʈʠʩ. 6. ʇʝʨʝʜʘʪʯʠʢ 40-ʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʠʪʘʝʤʳʡ ʵʥʝʨʛʠʝʡ ʛʦʣʦʩʘ. 

ʄʦʞʥʦ ʚʳʡʪʠ ʠʟ ʧʦʣʦʞʝʥʠʷ, ʧʨʠʤʝʥʠʚ, ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʪʨʘʥʩʣʷʮʠʦʥʥʳʡ 

ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʴ, ʫʩʪʘʥʦʚʠʚ ʝʛʦ ʨʝʛʫʣʷʪʦʨ ʛʨʦʤʢʦʩʪʠ ʥʘ ʤʘʢʩʠʤʫʤ ʠ ʧʦʜʢʣʶʯʠʚ 

ʚʤʝʩʪʦ BM1 ʠ ʊ1 ʤʝʞʜʫ ʦʙʱʠʤ ʧʨʦʚʦʜʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʢʣʘʜʢʦʡ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ1. ʇʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ɿʏ ʩ ʧʦʚʳʰʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʜʥʦʧʦʣʫʧʝʨʠʦʜʥʳʡ ʫʜʚʦʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ʩʦʙʨʘʥʥʳʡ ʥʘ 

ʛʝʨʤʘʥʠʝʚʳʭ ʜʠʦʜʘʭ VD1, VD2 ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ1. ʅʘ 

ʚʳʭʦʜʝ ʚʳʧʨʷʤʠʪʝʣʷ ʫʩʪʘʥʦʚʣʝʥ ʬʠʣʴʪʨʫʶʱʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʉ2, ʫʩʪʨʘʥʷʶʱʠʡ 

ʠʟʣʠʰʥʠʝ ʬʣʫʢʪʫʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠ 

ʙʣʦʢʠʨʫʶʱʠʡ ʦʙʨʘʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɺʏ ʩʠʛʥʘʣʘ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʚʳʧʨʷʤʠʪʝʣʶ. 

ɻʝʥʝʨʘʪʦʨ ʩʦʙʨʘʥ ʥʘ ʧʦʣʝʚʦʤ ʪʨʘʥʟʠʩʪʦʨʝ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ VT1, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʘʤʧʣʠʪʫʜʫ ʈʏ ʩʠʛʥʘʣʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʪʨʘʥʟʠʩʪʦʨʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ. ʂʦʥʪʫʨ 

L1C3 ʥʘʩʪʨʦʝʥ ʥʘ ʯʘʩʪʦʪʫ ʢʚʘʨʮʝʚʦʛʦ ʨʝʟʦʥʘʪʦʨʘ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʜʠʘʧʘʟʦʥʝ 40 ʤ (7 ʄɻʮ). ʂʘʪʫʰʢʘ L2 ʩʦʛʣʘʩʫʝʪ ʚʳʭʦʜ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʘʥʪʝʥʥʫ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʧʝʨʝʜʘʪʯʠʢ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʝʟʦʥʘʥʩʥʫʶ, 

ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩ ʬʠʜʝʨʦʤ ʘʥʪʝʥʥʫ. ʅʘʩʪʨʘʠʚʘʪʴ ʧʝʨʝʜʘʪʯʠʢ ʣʫʯʰʝ ʦʪʢʣʶʯʠʚ ʮʝʧʴ 

ʧʠʪʘʥʠ ̫(ʜʦ ʉ2), ʦʪ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 2é3 ɺ. 

ɺʨʘʱʘʷ ʩʝʨʜʝʯʥʠʢ ʢʘʪʫʰʝʢ L1L2, ʥʘʩʪʨʘʠʚʘʶʪ ʢʦʥʪʫʨ ʧʦ ʤʘʢʩʠʤʫʤʫ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʝ ʢʚʘʨʮʝʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʥʪʨʦʣʠʨʫʷ ʫʨʦʚʝʥʴ ʧʦ ʨʝʟʦʥʘʥʩʥʦʤʫ 

ʚʦʣʥʦʤʝʨʫ ʠʣʠ ʠʥʜʠʢʘʪʦʨʫ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚʙʣʠʟʠ ʢʘʪʫʰʝʢ 

ʧʝʨʝʜʘʪʯʠʢʘ. ɻʝʥʝʨʘʪʦʨ ʧʠʪʘʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʷʚʣʷʝʪʩʷ ʝʱʸ ʠ ʤʦʜʫʣʷʪʦʨʦʤ, ʪ. ʝ., 

ʛʦʚʦʨʷ ʚ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʬʦʥ BM1, ʤʳ ʥʝ ʪʦʣʴʢʦ ʧʠʪʘʝʤ ʧʝʨʝʜʘʪʯʠʢ, ʥʦ 

ʠ ʩʦʟʜʘʝʤ ʘʤʧʣʠʪʫʜʥʫʶ ʤʦʜʫʣʷʮʠʶ ʝʛʦ ʥʝʩʫʱʝʡ.  


