
ɉɞɚ əɌɤ ȿəɔɎɑɜɝɔɞɑɞ



ȹɌɤ ɜɑɖɞɚɜ Ȯ.Ƚ.ȭɌɖɔɜɚɎ

Åɸ ʚʦʪ ʠ ʦʥ!





Ⱥə ɛɜɔɎɑɞɝɞɎɟɑɞ ȮɌɝ!!!!!!!



ȴ ɘɧ ɛɜɔɝɚɑɐɔəɫɑɘɝɫ ɖ əɑɘɟ J

Åɺʳ ʧʦʧʘʣʠ ʥʘ ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ.

Åʀ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦ!

Åɺʝʜʴ ʵʪʦ ʉɸʄʓʁ ʃʋʏʐʀʁ ʬʘʢʫʣʴʪʝʪ ʚ 
ʋʥʠʚʝʨʩʠʪʝʪʝ!!!



Åʀ ʯʪʦʙʳ ʧʦʜʢʨʝʧʠʪʴ ɺʘʰʫ ʫʚʝʨʝʥʥʦʩʪʴ ʜʣʷ 

ʥʘʯʘʣʘ ʥʝʤʥʦʛʦ ʠʩʪʦʨʠʠé



ɿʜʘʥʠʝ, ʚ

ʢʦʪʦʨʦʤ

ʙʳʣ ʦʪʢʨʳʪ

ʚ 1805 ʛʦʜʫ

ʍʘʨʴʢʦʚʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ



ȼɌɐɔɚɠɔɓɔɣɑɝɖɔɕ ɠɌɖɟɗɨɞɑɞ
ɁɌɜɨɖɚɎɝɖɚɏɚ əɌɢɔɚəɌɗɨəɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘɑəɔ 

Ȯ.ȹ.ȶɌɜɌɓɔəɌ



Åʈʘʜʠʦʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʭʘʨʴʢʦʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʅ. 

ʂʘʨʘʟʠʥʘ ʙʳʣ ʩʦʟʜʘʥ ʧʨʠʢʘʟʦʤ ʤʠʥʠʩʪʨʘ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ ˉ18 ʦʪ 

09.01.1952 ʛʦʜʘ.



Åɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʨʘʜʠʦʬʠʟʠʢʦʚ-

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ, ʟʘʚʦʜʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ.



Åʌʘʢʫʣʴʪʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʬʘʢʫʣʴʪʝʪʦʚ ʧʦ ʨʘʜʠʦʬʠʟʠʢʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʋʢʨʘʠʥʝ, ʥʦ ʠ ʚ ʙʳʚʰʝʤ ʩʦʚʝʪʩʢʦʤ ʩʦʶʟʝ. 

ʇʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʬʘʢʫʣʴʪʝʪ ʦʭʚʘʪʳʚʘʝʪ 

ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ:



ʇʨʠʢʣʘʜʥʘʷ

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ

ʂʦʩʤʠʯʝʩʢʘʷ

ʨʘʜʠʦʬʠʟʠʢʘ

ʌʠʟʠʢʘ

 ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ

ʊʝʦʨʝʪʠʯʝʩʢʘʷ

ʨʘʜʠʦʬʠʟʠʢʘ

ʂʚʘʥʪʦʚʘʷ

ʨʘʜʠʦʬʠʟʠʢʘ

ʌʠʟʠʢʘ

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ

ʄʝʜʠʮʠʥʩʢʘʷ

ʙʠʦʬʠʟʠʢʘ

ʄʝʜʠʮʠʥʩʢʘʷ

ʬʠʟʠʢʘ

ʈʘʜʠʦʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ



Åʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ 7 ʢʘʬʝʜʨʘʭ ʨʘʙʦʪʘʝʪ 
ʙʦʣʝʝ 40 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀʟ ʥʠʭ 50% 
ʜʦʢʪʦʨʦʚ ʥʘʫʢ ïʧʨʦʬʝʩʩʦʨʦʚ ʠ 50% 
ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ïʜʦʮʝʥʪʦʚ. ʉʨʝʜʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʨʘʙʦʪʘʶʪ ʘʢʘʜʝʤʠʢʠ, ʯʣʝʥ-
ʢʦʨʨ. ɸʅ ʋʢʨʘʠʥʳ, ʣʘʫʨʝʘʪʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ, ʦʪʣʠʯʥʠʢʠ ʚʳʩʰʝʡ 
ʰʢʦʣʳ.



ȶɌɠɑɐɜɌ ɖɎɌəɞɚɎɚɕ 

ɜɌɐɔɚɠɔɓɔɖɔ



Åʂʘʬʝʜʨʘʦʩʫʱʝʩʪʚʣʷʝʪʧʦʜʛʦʪʦʚʢʫʚʦʙʣʘʩʪʠ

ʤʠʣʣʠʤʝʪʨʦʚʳʭʠʩʫʙʤʠʣʣʠʤʝʪʨʦʚʳʭʜʣʠʥ

ʚʦʣʥ.



Åʆʩʥʦʚʥʦʝʥʘʫʯʥʦʝʥʘʧʨʘʚʣʝʥʠʝʢʘʬʝʜʨʳï

ʦʩʚʦʝʥʠʝʤʠʣʣʠʤʝʪʨʦʚʦʛʦʠ

ʩʫʙʤʠʣʣʠʤʝʪʨʦʚʦʛʦʜʠʘʧʘʟʦʥʘʜʣʠʥʚʦʣʥ.



Åɻʦʨʜʦʩʪʴʶ ʢʘʬʝʜʨʳʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʛʝʥʝʨʘʮʠʠ ʤʝʪʦʜʘʤʠ ʢʚʘʥʪʦʚʦʡ ʨʘʜʠʦʬʠʟʠʢʠ ʚ 

ʫʢʘʟʘʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʋʯʝʥʳʤʠ ʢʘʬʝʜʨʳ 

ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʝʝ 30 ʥʦʚʳʭ ʘʢʪʠʚʥʳʭ ʩʨʝʜ ʠ 

ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʧʦʣʫʯʝʥʦ ʩʚʳʰʝ 1000 ʣʠʥʠʡ 

ʛʝʥʝʨʘʮʠʠ. 



Åʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ 

ʛʘʟʦʚʳʡ ʣʘʟʝʨ ʩʫʙʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʩʦʟʜʘʥ ʥʘ ʢʘʬʝʜʨʝ ʢʚʘʥʪʦʚʦʡ ʨʘʜʠʦʬʠʟʠʢʠ 

ʭʘʨʴʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦ. ɽʛʦ ʩʦʟʜʘʪʝʣʠ ɼʶʙʢʦ 

ʉ.ʌ. ʀ ʉʚʠʯ ɺ.ɸ. 



ȵɋɖɈɡɏ ɉɆɍɔɈɡɏ ɑɆɍɋɖ ɗəɇɒɎɑɑɎɒɋɘɖɔɈɔɉɔ ɊɎɆɕɆɍɔɓɆ, ɗɔɍɊɆɓɓɡɏ 
ɓɆ ɐɆɚɋɊɖɋ. ȫɉɔ ɖɆɍɖɆɇɔɘɝɎɐɎ: Ɋɔɜɋɓɘ 
Ȫɤɇɐɔ ȷ.Ⱥ. Ɏ ɆɗɕɎɖɆɓɘ ȷɈɎɝ Ȩ.Ȧ., 1968 ɉ.



ȮɍɒɋɖɎɘɋɑɢɓɡɏ ɐɔɒɕɑɋɐɗ



ȱɆɍɋɖɓɆɥ əɗɘɆɓɔɈɐɆ Ɋɑɥ ɎɗɗɑɋɊɔɈɆɓɎɥ ɖɆɊɎɐɆɑɔɈ



ȶɌɠɑɐɜɌ ɞɑɚɜɑɞɔɣɑɝɖɚɕ 

ɜɌɐɔɚɠɔɓɔɖɔ



Åʅʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʬʝʜʨʳ ʚ ʧʝʨʠʦʜ ʝʝ 

ʩʪʘʥʦʚʣʝʥʠʷ ïçʠʟʣʫʯʝʥʠʝ ʠ ʜʠʬʨʘʢʮʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥè. 



Åʆʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʘʜʠʦʣʦʢʘʮʠʶ, 

ʥʘʫʯʥʦʝ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʚ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʩʨʝʜ (ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʜʠʵʣʝʢʪʨʠʢʦʚ), ʩʚʝʨʭʧʨʦʯʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʘʥʪʝʥʥ.



ɺ ʨʘʤʢʘʭ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ 

ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʚʘʶʪʩʷ 

ʪʘʢʠʝ ʪʝʤʘʪʠʢʠ:



Åʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ 

ʨʝʟʦʥʘʥʩʥʳʤʠ ʜʠʬʨʘʢʮʠʦʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.



Åʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 
ʫʩʠʣʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʠ 
ʠʤʧʫʣʴʩʥʳʭ ʩʠʛʥʘʣʦʚ ɘɔɗɗɔɘɑɞɜɚɎɚɏɚ ɔ 
ɝɟɍɘɔɗɗɔɘɑɞɜɚɎɚɏɚ ʜʠʘʧʘʟʦʥʦʚ ʚ 
ʨʝʟʦʥʘʥʩʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʘʭ ʠ 
ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʜʣʠʪʝʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 
ʦ-ʪʠʧʘ.



ʉ ʥʘʯʘʣʘ 80-ʭ ʛʦʜʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ:



Åʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝʠʩʩʣʝʜʦʚʘʥʠʷʜʠʬʨʘʢʮʠʠ

ʠʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʚʦʣʥʦʚʳʭʦʙʨʘʟʦʚʘʥʠʡʚ

ʥʝʦʜʥʦʨʦʜʥʳʭ,ʘʥʠʟʦʪʨʦʧʥʳʭ,ʩʣʫʯʘʡʥʳʭ

ʩʨʝʜʘʭ,ʚʪʦʤʯʠʩʣʝʚʩʨʝʜʘʭʩʚʢʣʶʯʝʥʠʷʤʠ

(ʨʫʢʦʚʦʜʠʪʝʣʠʧʨʦʬʝʩʩʦʨʘʊʨʝʪʴʷʢʦʚʆ.ɸ.,

ɾʫʢʅ.ʇ.);



Åʇʨʠʤʝʥʝʥʠʝʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʭʩʠʛʥʘʣʦʚ

ʜʣʷʩʦʟʜʘʥʠʷʥʦʚʳʭʠʟʤʝʨʠʪʝʣʴʥʳʭ

ʪʝʭʥʦʣʦʛʠʡʠʧʨʠʙʦʨʦʚʜʣʢ̫ʦʥʪʨʦʣʷʩʨʝʜʳ

(ʨʫʢʦʚʦʜʠʪʝʣʴʧʨʦʬ.ʂʦʣʯʠʛʠʥʅ.ʅ.).



ȷɑɋɈɆ-ɓɆɕɖɆɈɔ:
ȸɖɋɘɢɥɐɔɈ ȴ.Ȧ., ȰɆɍɆɓɗɐɎɏ Ȩ.ȧ., ȰɔɑɝɎɉɎɓ ȳ.ȳ.



Åʂʘʬʝʜʨʘ ïʧʦʩʪʦʷʥʥʳʡ ʩʦʦʨʛʘʥʠʟʘʪʦʨ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

çMathematical Methods in Electromagnetic 

Theoryè, çMMET-1994, 1998, 2000è, çAntenna 

Theory and Technique 1999è.



ȲɆɐɋɘ Ɉɡɗɔɐɔɕɖɔɝɓɔɉɔ 
Ɇɓɘɋɓɓɔɉɔ əɐɖɡɘɎɥ

ȮɍɒɋɖɎɘɋɑɢ ɐɔɣɚɚɎɜɎɋɓɘɆ 
ɔɘɖɆɌɋɓɎɥ Ɋɑɥ ȷȲȲ Ɉɔɑɓ


