
ȨȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳɊ



ÂȨȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊӢȽȹȻ(ȨȕȜ; ȳȼȵȾ͕ȼȼȽȭȰȸȸ

Ɇȴȭȹȯȳ͕ȽȰȶɇȻȳ͕Ƚȷȫ(ȓȍț))ñ ȷȰȯȳɁȳȸȼȵȳȴ

ȺȻȳȬȹȻ,ȺȻȰȯȸȫȲȸȫɂȰȸȸɆȴȯȶɊȭȹȲȯȰȴȼȽȭȳɊȸȫ

ȻȳȽȷ ȼȰȻȯɁȫ. șȼȸȹȭȸȹȴȲȫȯȫɂȰȴ

ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȫ(ȭȹȯȳȽȰȶɊȻȳȽȷȫ)ɊȭȶɊȰȽȼɊ

ȺȹȯȯȰȻȱȫȸȳȰȳȶȳȸȫȭɊȲɆȭȫȸȳȰɂȫȼȽȹȽɆ

ȼȰȻȯȰɂȸɆɀȼȹȵȻȫɄȰȸȳȴȺȫɁȳȰȸȽȾ,ȾȵȹȽȹȻȹȮȹ

ȼȰȻȯɁȰȬɇɋȽȼɊȸȰȯȹȼȽȫȽȹɂȸȹɂȫȼȽȹ,ȳȶȳ

ȳȷȰȰȽȼɊɈȶȰȵȽȻȹȿȳȲȳȹȶȹȮȳɂȰȼȵȹȰȻȫȲȹȬɄȰȸȳȰ

ȷȰȱȯȾȺȻȰȯȼȰȻȯȳɊȷȳȳ ȱȰȶȾȯȹɂȵȫȷȳ

(ȫȽȻȳȹȭȰȸȽȻȳȵȾȶɊȻȸȫɊȬȶȹȵȫȯȫ).
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%80%D0%B8%D0%BE%D0%B2%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%BB%D0%BE%D0%BA%D0%B0%D0%B4%D0%B0


ȓȼȽȹȻȳɊ ȼȹȲȯȫȸȳɊ ɈȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȹȭ

Â ȍȺȰȻȭɆȰ ȼȺȹȼȹȬȸȹȼȽɇ ȳȷȺȾȶɇȼȹȭ ɈȶȰȵȽȻȳɂȰȼȵȹȮȹ Ƚȹȵȫ 
ȭɆȲȭȫȽɇȼȹȵȻȫɄȰȸȳɊ ȷɆɃɁɆȲȫȷȰȽȳȶ ȳȽȫȶɇɊȸȰɁȖȾȳȯȱȳ
Ȏȫȶɇȭȫȸȳ. 

Â ȚȹȲȯȸȰȰ ȻȹȼȼȳȴȼȵȳȰ 
ȿȳȲȳȹȶȹȮȳȍ.ȩ.ȢȫȮȹȭȰɁȳȘ.Ȑ.ȍȭȰȯȰȸȼȵȳȴȳȲȾɂȳȶȳ 
ȹȼȹȬȰȸȸȹȼȽȳ ȭȹȲȯȰȴȼȽȭȳɊ ɈȶȰȵȽȻȳɂȰȼȵȹȮȹ ȳȷȺȾȶɇȼȫ ȸȫ 
ȼȰȻȯɁȰ ȳ ȺȻȰȯȺȹȶȹȱȳȶȳ ȭȹȲȷȹȱȸȹȼȽɇ ȳȼȺȹȶɇȲȹȭȫȸȳɊ ȳɀ ȯȶɊ 
ȶȰɂȰȸȳɊ ȸȰȵȹȽȹȻɆɀ ȲȫȬȹȶȰȭȫȸȳȴ ȼȰȻȯɁȫ.

Â ȍ1927ȮȹȯȾȋȶɇȬȰȻȽ ȠȫȴȷȰȸ(A. Hyman) ȼȹȲȯȫȶ ȺȰȻȭɆȴ ȭ 
ȷȳȻȰ ȸȫȻȾȱȸɆȴ ɈȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ.

Â ȍ1951ȮȹȯȾȫȷȰȻȳȵȫȸȼȵȳȰ ȵȫȻȯȳȹɀȳȻȾȻȮȳ ȕȫȶȶȫȮȫȸ
ȳȌȳȮȰȶȹȾȳȼȺȹȶɇȲȹȭȫȶȳ ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ ȯȶɊ ȶȰɂȰȸȳɊ 
Ȭȹȶɇȸȹȴ ȺȹȼȶȰ ȹȺȰȻȫɁȳȳ.

Â ȍ1958ȮȹȯȾɃȭȰȯȼȵȳȰ ȾɂȰȸɆȰ (ȭ ɂȫȼȽȸȹȼȽȳ,țȾȸȰ ȨȶȷȵȭȳȼȽ) 
ȼȹȲȯȫȶȳ ȳȷȺȶȫȸȽȳȻȾȰȷɆȴ, Ƚȹ ȰȼȽɇ ȺȹȶȸȹȼȽɇɉ ȸȫɀȹȯɊɄȳȴȼɊ 
Ⱥȹȯ ȵȹȱȰȴ, ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ (Siemens-Elema). ȚȰȻȭɆȰ 
ȼȽȳȷȾȶɊȽȹȻɆ ȬɆȶȳ ȸȰȯȹȶȮȹȭȰɂȸɆȷȳ: ȳɀ ȼȻȹȵ ȼȶȾȱȬɆ 
ȼȹȼȽȫȭȶɊȶ ȹȽ 12 ȯȹ 24 ȷȰȼɊɁȰȭ.

https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%B5%D1%87%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D0%BA%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%B8%D0%B4%D0%B6%D0%B8_%D0%93%D0%B0%D0%BB%D1%8C%D0%B2%D0%B0%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%B3%D0%BE%D0%B2%D0%B5%D1%86,_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9_%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/1927_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82_%D0%A5%D0%B0%D0%B9%D0%BC%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/1951_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B3%D0%B5%D0%BB%D0%BE%D1%83,_%D0%A3%D0%B8%D0%BB%D1%84%D1%80%D0%B5%D0%B4
https://ru.wikipedia.org/wiki/1958_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BD%D0%B5_%D0%AD%D0%BB%D0%BC%D0%BA%D0%B2%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/Siemens


țȫȲȭȳȽȳȰ ȳȷȺȶȫȸȽȳȻȾȰȷɆɀ 

ȾȼȽȻȹȴȼȽȭ

ȚȻȹɃȶȹȰȓȕȏ :  ~10-12 ȶȰȽ ȸȫȲȫȯ

Â ȝȻȰȬȹȭȫȶȫȼɇ ȬȹȶɇɃȫɊ ȹȺȰȻȫɁȳɊ
Â ȋȬȯȹȷȳȸȫȶɇȸɆȰ ȳȷȺȶȫȸȽȫȽɆ

Â ȜȻȰȯȳȸȸȫɊ ȼȽȰȻȸȹȽȹȷȳɊ ȯȶɊ 
ȺȹȯɃȳȭȫȸȳɊ ȺȶȫȼȽȳȸ 
ȯȰȿȳȬȻȳȶȶɊɁȳȳ ȸȫ ȼȰȻȯɁȰ

Â ȚȻȹȯȹȶȱȳȽȰȶɇȸȹȼȽɇ ȺȻȰȬɆȭȫȸȳɊ ȭ 
ȼȽȫɁȳȹȸȫȻȰ > 1 ȸȰȯȰȶȳ

Â ȘȰȺȻȹȮȻȫȷȷȳȻȾȰȷɆȰ

Â ȏȹȼȽȫȭȶɊȶȼɊ Ƚȹȶɇȵȹ ȷȹɄȸɆȴ ȻȫȲȻɊȯ

Â ȚȹȵȫȲȫȸɆ ȺȫɁȳȰȸȽȫȷ, ȵȹȽȹȻɆȰ 
ȯȭȫȱȯɆȺȰȻȰȸȰȼȶȳ ȹȼȽȫȸȹȭȵȾ ȼȰȻȯɁȫ

Â ȜȻȹȵ ȼȶȾȱȬɆ 1 ı Ȯȹȯȫ

Â 209 ȼȷ3

Â < 1,000 ȳȷȺȶȫȸȽȫɁȳȴ ȭ Ȯȹȯ
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ɺʦ ʚʨʝʤʷ ʧʝʨʚʳʭ ʠʤʧʣʘʥʪʘʮʠʡ ʚ ʢʦʥʮʝ 

80-ʳʭ ʫʩʪʨʦʡʩʪʚʘ ʀʂɼ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʤʠ, ʜʣʷ ʠʤʧʣʘʥʪʘʮʠʠ ʪʨʝʙʦʚʘʣʦʩʴ 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ (ʪʦʨʘʢʦʪʦʤʠʷ ʧʦʜ 

ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʝʡ), ʜʣʠʪʝʣʴʥʦʝ 

ʧʨʝʙʳʚʘʥʠʝ ʚ ʩʪʘʮʠʦʥʘʨʝ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 

ʦʢʦʣʦ 18 ʤʝʩʷʮʝʚ.  ʊʝʤ ʥʝ ʤʝʥʝʝ, ʀʂɼ 

ʠʤʧʣʘʥʪʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʘʤ ʩ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ: ʚʳʞʠʚʰʠʤ ʧʦʩʣʝ 2 ʠʣʠ 

ʙʦʣʝʝ ʩʦʙʳʪʠʡ ɺʉʉ.  

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʝʙʳʚʘʥʠʷ 

ʚ ʩʪʘʮʠʦʥʘʨʝ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ ʥʝʜʝʣʠ.  

ʊʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʨʝʟ ʙʦʣʴʰʠʝ 

ʧʣʘʩʪʠʥʳ ʜʝʬʠʙʨʠʣʣʷʮʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʜʰʠʚʘʣʠʩʴ ʥʘʧʨʷʤʫʶ ʢ ʵʧʠʢʘʨʜʫ.  
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țȫȲȭȳȽȳȰ ȳȷȺȶȫȸȽȳȻȾȰȷɆɀ 

ȾȼȽȻȹȴȼȽȭ

ȚȻȹɃȶȹȰȓȕȏ :  ~10-12 ȶȰȽ ȸȫȲȫȯ

Â ȝȻȰȬȹȭȫȶȫȼɇ ȬȹȶɇɃȫɊ ȹȺȰȻȫɁȳɊ
Â ȋȬȯȹȷȳȸȫȶɇȸɆȰ ȳȷȺȶȫȸȽȫȽɆ

Â ȜȻȰȯȳȸȸȫɊ ȼȽȰȻȸȹȽȹȷȳɊ ȯȶɊ 
ȺȹȯɃȳȭȫȸȳɊ ȺȶȫȼȽȳȸ 
ȯȰȿȳȬȻȳȶȶɊɁȳȳ ȸȫ ȼȰȻȯɁȰ

Â ȚȻȹȯȹȶȱȳȽȰȶɇȸȹȼȽɇ ȺȻȰȬɆȭȫȸȳɊ ȭ 
ȼȽȫɁȳȹȸȫȻȰ > 1 ȸȰȯȰȶȳ

Â ȘȰȺȻȹȮȻȫȷȷȳȻȾȰȷɆȰ

Â ȏȹȼȽȫȭȶɊȶȼɊ Ƚȹȶɇȵȹ ȷȹɄȸɆȴ ȻȫȲȻɊȯ

Â ȚȹȵȫȲȫȸɆ ȺȫɁȳȰȸȽȫȷ, ȵȹȽȹȻɆȰ 
ȯȭȫȱȯɆȺȰȻȰȸȰȼȶȳ ȹȼȽȫȸȹȭȵȾ ȼȰȻȯɁȫ

Â ȜȻȹȵ ȼȶȾȱȬɆ 1 ı Ȯȹȯȫ

Â 209 ȼȷ3

Â < 1,000 ȳȷȺȶȫȸȽȫɁȳȴ ȭ Ȯȹȯ

ʉʝʛʦʜʥʷ ʫʩʪʨʦʡʩʪʚʘ ʠʤʧʣʘʥʪʠʨʫʶʪʩʷ ʚ 

ʦʙʣʘʩʪʠ ʛʨʫʜʥʦʡ ʤʳʰʮʳ, ʧʦʜʢʦʞʥʦ ʠʣʠ 

ʧʦʜʤʳʰʝʯʥʦ, ʧʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʠ 

ʩʝʜʘʮʠʝʡ ʫ ʙʦʣʴʰʠʩʪʚʘ ʧʘʮʠʝʥʪʦʚ.  ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʨʘʥʩʚʝʥʦʟʥʳʡ ʜʦʩʪʫʧ ʩ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʣʦʞʥʝʥʠʡ

(ʧʝʨʠʦʧʝʨʘʪʠʚʥʘʷ ʩʤʝʨʪʥʦʩʪʴ <1%).  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʘʢʪʠʢʠ ʧʨʦʰʣʳʭ ʣʝʪ

ʀʂɼ ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʪʝʨʘʧʠʝʡ ʧʝʨʚʦʡ 

ʣʠʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɾʊ/ɾʌ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʀʂɼ ʨʘʩʧʦʣʘʛʘʶʪ 

ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʦʧʮʠʡ 

ʪʝʨʘʧʠʠ ʧʨʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʜʥʦ-ʠʣʠ 

ʜʚʫʭʢʘʤʝʨʥʦʡ ʩʪʠʤʫʣʷʮʠʠ.  



țȫȲȭȳȽȳȰ ȳȷȺȶȫȸȽȳȻȾȰȷɆɀ 

ȾȼȽȻȹȴȼȽȭ
ȕȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻɆȭ ȺȻȹɃȶȹȷ

Â ȚȰȻȭɆȰ ȳȷȺȶȫȸȽȫȽɆ ȭ 1960Ɇɀ

Â șȯȸȹȵȫȷȰȻȸɆȰ, 

ȸȰȺȻȹȮȻȫȷȷȳȻȾȰȷɆȰ 

ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻɆ

Â ȜȻȹȵ ȼȶȾȱȬɆ ȹȵȹȶȹ 2 ȶȰȽ

Â șȵȹȶȹ 200 ȼȷ3

Â ȋȬȯȹȷȳȸȫȶɇȸɆȰ ȳȷȺȶȫȸȽȫȽɆ, 

ȼȽȰȻȸȹȽȹȷȳɊȯȶɊ ȺȹȼȽȫȸȹȭȵȳ 

ɈȺȳȵȫȻȯȳȫȶɇȸɆɀɈȶȰȵȽȻȹȯȹȭ
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țȫȲȭȳȽȳȰ ȳȷȺȶȫȸȽȳȻȾȰȷɆɀ 

ȾȼȽȻȹȴȼȽȭ
ȕȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻɆȼȰȮȹȯȸɊ

Â ȎȻȾȯȸɆȰ ȳȷȺȶȫȸȽȫȽɆ 

Â ȝȻȫȸȼȭȰȸȹȲȸȹȰȻȫȲȷȰɄȰȸȳȰ 

ɈȶȰȵȽȻȹȯȫ 6-7 F ȭ ȯȳȫȷȰȽȻȰ

Â ȋȷȬȾȶȫȽȹȻȸȫɊ ȺȻȹɁȰȯȾȻȫ/ȼȾȽȹɂȸȹȰ 

ȺȻȰȬɆȭȫȸȳȰ

Â < 30 ȼȷ3

Â ȜȻȹȵ ȼȶȾȱȬɆ 8-10 ȶȰȽ

Â ȏȭȾɀȵȫȷȰȻȸɆȰ, ɃȳȻȹȵȹ 

ȺȻȹȮȻȫȷȷȳȻȾȰȷɆȰ

Â ȞȼȹȭȰȻɃȰȸȼȽȭȹȭȫȸȸɆȰ ȿȾȸȵɁȳȳ 

ȯȳȫȮȸȹȼȽȳȵȳ ȳ ȼȹɀȻȫȸȰȸȳɊ 

ȽȻȰȸȯȹȭȹȴ ȳȸȿȹȻȷȫɁȳȳ
7



ȞȼȽȻȹȴȼȽȭȫ ȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳȳ

ÂțȫȲȻȫȬȹȽȫȸɆ ȯȶɊ:

ÂȍȹȼȼȽȫȸȹȭȶȰȸȳɊ ȳȶȳ ȺȹȯȯȰȻȱȫȸȳɊ ȢȜȜ, 

ȯȹȼȽȫȽȹɂȸȹȴ ȯȶɊ ȼȹȹȽȭȰȽȼȽȭȳɊ ȷȰȽȫȬȹȶȳɂȰȼȵȳȷ 

ȺȹȽȻȰȬȸȹȼȽɊȷ ȹȻȮȫȸȳȲȷȫ

ÂȚȻȰȯȹȼȽȫȭȶȰȸȳɊ ȯȳȫȮȸȹȼȽȳɂȰȼȵȹȴ ȳȸȿȹȻȷȫɁȳȳ ȹ
ÂțȫȬȹȽȰ ȾȼȽȻȹȴȼȽȭȫ

ÂȚȫɁȳȰȸȽȰ
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ȞȼȽȻȹȴȼȽȭȫȯȶɊȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳȳ

ÂȓȷȺȶȫȸȽȳȻȾȰȷɆȰ 

ɈȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻɆ (ȨȕȜ)

ÂșȬȰȼȺȰɂȳȭȫɉȽ ȢȜȜ, ȯȹȼȽȫȽȹɂȸȾɉ ȯȶɊ 

ȼȹȹȽȭȰȽȼȽȭȳɊ ȷȰȽȫȬȹȶȳɂȰȼȵȳȷ 

ȺȹȽȻȰȬȸȹȼȽɊȷ ȹȻȮȫȸȳȲȷȫ

ÂȍɆȺȹȶȸɊɉȽ ȻȫȲȶȳɂȸɆȰ ȯȳȫȮȸȹȼȽȳɂȰȼȵȳȰ 

ȿȾȸȵɁȳȳ

ÂȓȷȰɉȽ ȼȻȹȵ ȼȶȾȱȬɆ ȹȵȹȶȹ 8-10 ȶȰȽ

ÂȘȰȵȹȽȹȻɆȰ ȳȲ ȸȹȭɆɀ ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȹȭ 

ȳȷȰɉȽ ȽȰȻȫȺȰȭȽȳɂȰȼȵȳȰ ȿȾȸȵɁȳȳ
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ȞȼȽȻȹȴȼȽȭȫȯȶɊȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳȳ

ÂȓȷȺȶȫȸȽȳȻȾȰȷɆȰ ȵȫȻȯȳȹȭȰȻȽȰȻɆ-
ȯȰȿȳȬȻȳȶȶɊȽȹȻɆ(ȓȕȏ)
ÂȚȻȰȯȸȫȲȸȫɂȰȸɆ ȯȶɊ ȭȹȼȼȽȫȸȹȭȶȰȸȳɊ ȼȳȸȾȼȸȹȮȹ 
ȻȳȽȷȫ ȺȻȳ ȽȫɀȳȵȫȻȯȳȳ ȺȻȳ ȺȹȷȹɄȳ:
ÂȏȰȿȳȬȻȳȶȶɊɁȳȳ

ÂȕȫȻȯȳȹȭȰȻȼȳȳ

ÂȋȸȽȳȽȫɀȳȵȫȻȯȳɂȰȼȵȹȴȼȽȳȷȾȶɊɁȳȳ (ȋȝȜ)

ÂșȬȰȼȺȰɂȳȭȫɉȽ ȢȜȜ ȭ ȼȹȹȽȭȰȽȼȽȭȳȳ ȼ 
ȷȰȽȫȬȹȶȳɂȰȼȵȳȷȳ ȺȹȽȻȰȬȸȹȼȽɊȷȳ
Âșȯȸȹ-ȳȶȳ ȯȭȾɀȵȫȷȰȻȸȫɊ ȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳɊ

ÂȍɆȺȹȶȸɊɉȽ ȻȫȲȶȳɂȸɆȰ ȯȳȫȮȸȹȼȽȳɂȰȼȵȳȰ ȿȾȸȵɁȳȳ

ÂȜȻȹȵ ȼȶȾȱȬɆ ȹȵȹȶȹ 6-9 ȶȰȽ

ÂȝȫȵȱȰ ȻȫȲȻȫȬȹȽȫȸɆ ȾȼȽȻȹȴȼȽȭȫ, ȼȺȹȼȹȬȸɆȰ 
ȾȼȽȻȫȸɊȽɇ Țȟ ȺȹȼȻȰȯȼȽȭȹȷ ȵȫȻȯȳȹȭȰȻȼȳȳ/ȋȝȜ ȭ 
ȯȹȺȹȶȸȰȸȳȰ ȵ ȼȽȫȸȯȫȻȽȸȹȴ ȽȰȻȫȺȳȳ ȓȕȏ
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ȞȼȽȻȹȴȼȽȭȫȯȶɊȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳȳ

ÂȞȼȽȻȹȴȼȽȭȫ ȼȰȻȯȰɂȸȹȴ ȻȰȼȳȸɀȻȹȸȳȲȳȻȾɉɄȰȴȽȰȻȫȺȳȳ
(Ȝțȝ)
Â ȨȕȜ ȼ Ȝțȝ ȳȶȳȨȕȜ + ȓȕȏ ȼ Ȝțȝ

ÂȍȹȼȼȽȫȸȫȭȶȳȭȫɉȽ ȱȰȶȾȯȹɂȵȹȭȾɉȼȳȸɀȻȹȸȳɉ
ÂȓȼȺȹȶɇȲȾȰȽȼɊ ȼȺȰɁȳȫȶɇȸɆȴ ɈȶȰȵȽȻȹȯ, ȵȹȽȹȻɆȴ ȹȬɆɂȸȹ ȻȫȲȷȰɄȫȰȽȼɊ ȸȫ ȲȫȯȸȰ-
ȶȫȽȰȻȫȶɇȸȹȴȼȽȰȸȵȰ Ȗȑ ȳ ȺȻȹȭȹȯȳȽȼɊ ɂȰȻȰȲ ȯȾȮȾ ȵȹȻȹȸȫȻȸȹȮȹ ȼȳȸȾȼȫ

ÂȍȹȲȷȹȱȸȹ ȻȫȲȷȰɄȰȸȳȰ ɈȺȳȵȫȻȯȳȫȶɇȸɆɀɈȶȰȵȽȻȹȯȹȭ Ȗȑ

ÂșȬȰȼȺȰɂȳȭȫȰȽ Țȑ ȳ Ȗȑ ȼȳȸɀȻȹȸȸȾɉ ȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳɉ

ÂȗȹȱȰȽ ȭȹȼȼȽȫȸȹȭȳȽɇ ȻȳȽȷ ȺȻȳ ȸȫȶȳɂȳȳ ȾȮȻȹȱȫɉɄȰȴ 
ȱȳȲȸȳ ȽȫɀȳȵȫȻȯȳȳ
ÂȜțȝ ȼȽȳȷȾȶɊɁȳɊ + ȓȕȏ (Ȝțȝ-ȏ)

ÂșȬȰȼȺȰɂȳȭȫȰȽ ȢȜȜ ȯȶɊ ȼȹȹȽȭȰȽȼȽȭȳɊ ȷȰȽȫȬȹȶȳɂȰȼȵȳȷ 
ȽȻȰȬȹȭȫȸȳɊȷ
Âȝȹȶɇȵȹ Ȝțȝ ȼȽȳȷȾȶɊɁȳɊ

ÂȍɆȺȹȶȸɊȰȽ ȻȫȲȶȳɂȸɆȰ ȯȳȫȮȸȹȼȽȳɂȰȼȵȳȰ ȿȾȸȵɁȳȳ
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ȞȼȽȻȹȴȼȽȭȫȯȶɊȵȫȻȯȳȹȼȽȳȷȾȶɊɁȳȳ

ÂȓȷȺȶȫȸȽȳȻȾȰȷɆȰ 

ȵȫȻȯȳȹȷȹȸȳȽȹȻɆ 

(ȺȰȽȶȰȭɆȰ ȻȰȮȳȼȽȻȫȽȹȻɆ)

ÂșȬȰȼȺȰɂȳȭȫɉȽ ȷȹȸȳȽȹȻȳȸȮ 

ȼȰȻȯȰɂȸȹȮȹ ȻȳȽȷȫ

ÂȢȫȼȽɆȴ ȻȳȽȷ

ÂȗȰȯȶȰȸȸɆȴ ȻȳȽȷ

ÂȚȻȰȯȹȼȽȫȭȶɊȰȽ ȹȽɂȰȽȸȾɉ ȨȕȎ 

ȻȰȮȳȼȽȻȳȻȾȰȷɆɀ ȼȹȬɆȽȳȴ 
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șȯȸȹȵȫȷȰȻȸɆȴ 

ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ
Â ȕȶȫȼȼȳɂȰȼȵȳȴȹȯȸȹȵȫȷȰȻȸɆȴ
ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȬɆȶȻȫȲȻȫȬȹȽȫȸ
ȺȰȻȭɆȷȳȲȼȰȷȰȴȼȽȭȫȺȻȳȬȹȻȹȭȯȶɊ
ȼȰȻȯȰɂȸȹȴɈȶȰȵȽȻȹȼȽȳȷȾȶɊɁȳȳ. Ȑȼȶȳ
ȻȫȸɇɃȰ ȹȯȸȹȵȫȷȰȻȸɆȴ
ɈȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȻȫȬȹȽȫȶ
ȶȳɃɇȸȫȹȯȸȹȴȲȫȯȫȸȸȹȴɂȫȼȽȹȽȰ
ȼȹȵȻȫɄȰȸȳɊ,ȽȹȰȮȹȬȹȶȰȰȺȹȲȯȸȳȰ
ȷȹȯȰȶȳȼȽȫȶȳ ȭɆȺȾȼȵȫȽɇȼɊ
ȹȻȳȰȸȽȳȻȹȭȫȸȸɆȷȳȸȫȳȲȷȰȸȰȸȳȰ
ȼȰȻȯȰɂȸȹȮȹȻȳȽȷȫȳ ȯȰȴȼȽȭȳȰȺȻȳ
ȸȰȹȬɀȹȯȳȷȹȼȽȳ. ȞȼȽȻȹȴȼȽȭȹȶɉȬȹȮȹ
ȹȯȸȹȵȫȷȰȻȸȹȮȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȫ
ȲȫȵȶɉɂȫȰȽȼɊȭȺȻȳȼȾȽȼȽȭȳȳȹȯȸȹȮȹ
ɈȶȰȵȽȻȹȯȫ,ȻȫȲȷȰɄȫȰȷȹȮȹȭȼȰȻȯȰɂȸȹȷ
ȱȰȶȾȯȹɂȵȰ(ȹȯȸȹȴȵȫȷȰȻȰ).



ȏȭȾɀȵȫȷȰȻȸɆȴ ȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ

Â ȕȹȸȼȽȻȾȵɁȳɊȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻȫȯȫȸȸȹȮȹȽȳȺȫ
ȭȵȶɉɂȫȰȽȭ ȼȰȬɊȸȫȶȳɂȳȰȯȭȾɀɈȶȰȵȽȻȹȯȹȭ,
ȵȹȽȹȻɆȰȹȯȸȹȭȻȰȷȰȸȸȹȻȫȲȷȰɄȫɉȽȼɊȳ ȭ
ȺȻȰȯȼȰȻȯȳȳ,ȳȭȱȰȶȾȯȹɂȵȰȼȰȻȯɁȫ. ȚȹȼȵȹȶɇȵȾ
ȯȭȾɀȵȫȷȰȻȸɆȴɈȶȰȵȽȻȹȵȫȻȯȳȹȼȽȳȷȾȶɊȽȹȻ
ȹȬȰȼȺȰɂȳȭȫȰȽȿȳȲȳȹȶȹȮȳɂȰȼȵȳȰȼȽȰȼȽȭȰȸȸȹȰ
ȼȳȸɀȻȹȸȸȹȰȼȹȵȻȫɄȰȸȳȰȼȰȻȯȰɂȸɆɀȵȫȷȰȻ,ȹȸ
ȼɂȳȽȫȰȽȼɊȸȫȳȬȹȶȰȰȵȹȷȿȹȻȽȸɆȷȯȶɊȬȹȶɇȸȹȮȹ,
ȿȾȸȵɁȳȹȸȫȶɇȸɆȰȭȹȲȷȹȱȸȹȼȽȳȵȹȽȹȻȹȮȹȺȹȼȶȰ
ȹȺȰȻȫɁȳȳȲȸȫɂȳȽȰȶɇȸȹȭȹȲȻȫȼȽȫɉȽ(Ⱥȹ
ȼȻȫȭȸȰȸȳɉȼȹȯȸȹȵȫȷȰȻȸȹȴȷȹȯȰȶɇɉȺȻȳȬȹȻȫ).



ȓȷȺȶȫȸȽȳȻȾȰȷɆȰ ȵȫȻȯȳȹȭȰȻȽȰȻɆ-

ȯȰȿȳȬȻȳȶȶɊȽȹȻɆ(ȓȕȏ, ȓȕȍȏ)

Â șȼȽȫȸȹȭȵȫȵȻȹȭȹȹȬȻȫɄȰȸȳɊȾȺȫɁȳȰȸȽȫȷȹȱȰȽȺȻȹȳȲȹȴȽȳȸȰ
ȽȹȶɇȵȹȺȻȳȹȼȽȫȸȹȭȵȰȭȹȯȳȽȰȶɊȻȳȽȷȫȼȰȻȯɁȫȳȶȳȻȫȲȭȳȽȳȳ
ȸȫȻȾɃȰȸȳȴȺȻȹȭȰȯȰȸȳɊ(Ȭȶȹȵȫȯ),ȸȹȳȺȻȳȿȳȬȻȳȶȶɊɁȳȳ
ȱȰȶȾȯȹɂȵȹȭȳȶȳȺȻȳȱȰȶȾȯȹɂȵȹȭȹȴȽȫɀȳȵȫȻȯȳȳ.

Â ȐȼȶȳɂȰȶȹȭȰȵȺȹɈȽȹȴȺȻȳɂȳȸȰȳȷȰȰȽȭɆȼȹȵȳȴȻȳȼȵ
ȹȼȽȫȸȹȭȵȳȵȻȹȭȹȹȬȻȫɄȰȸȳɊ,ȰȷȾ ȳȷȺȶȫȸȽȳȻȾɉȽ
ȵȫȻȯȳȹȭȰȻȽȰȻ-ȯȰȿȳȬȻȳȶȶɊȽȹȻ. ȕȻȹȷȰȿȾȸȵɁȳȳȼȽȳȷȾȶɊɁȳȳ
ȺȻȳȬȻȫȯȳȼȳȼȽȹȶȳɂȰȼȵȳɀȸȫȻȾɃȰȸȳɊɀȻȳȽȷȫȹȸȳȷȰȰȽ
ȿȾȸȵɁȳɉȺȻȰȻɆȭȫȸȳɊȿȳȬȻȳȶȶɊɁȳȳȱȰȶȾȯȹɂȵȹȭ(ȫȽȫȵȱȰ
ȽȻȰȺȰȽȫȸȳɊȱȰȶȾȯȹɂȵȹȭ,ȱȰȶȾȯȹɂȵȹȭȹȴȽȫɀȳȵȫȻȯȳȳ). ȜɈȽȹȴ
ɁȰȶɇɉ,ȺȹȼȶȰȻȫȼȺȹȲȸȫȭȫȸȳɊȹȺȫȼȸȹȮȹȼȹȼȽȹɊȸȳɊ,
ȵȫȻȯȳȹȭȰȻȽȰȻ-ȯȰȿȳȬȻȳȶȶɊȽȹȻȸȫȸȹȼȳȽȻȫȲȻɊȯȹȽ12ȯȹ35ȏȱ,
ɂȽȹȭȬȹȶɇɃȳȸȼȽȭȰȼȶȾɂȫȰȭȭȹȼȼȽȫȸȫȭȶȳȭȫȰȽȸȹȻȷȫȶɇȸɆȴ
ȻȳȽȷ,ȶȳȬȹȺȹȵȻȫȴȸȰȴȷȰȻȰȵȾȺȳȻȾȰȽȱȳȲȸȰȾȮȻȹȱȫɉɄȳȰ
ȸȫȻȾɃȰȸȳɊȻȳȽȷȫ. ȐȼȶȳȺȰȻȭɆȴȻȫȲȻɊȯȬɆȶȸȰɈȿȿȰȵȽȳȭȰȸ,
ȫȺȺȫȻȫȽȷȹȱȰȽȺȹȭȽȹȻȳȽɇȰȮȹȯȹ6ȻȫȲ.


