
ʆʃʀʄʇʀɸɼɸ ʐʂʆʃʔʅʀʂʆɺ çʇʆʂʆʈʀ ɺʆʈʆɹʔɽɺʓ ɻʆʈʓ!è ʇʆ ʌʀɿʀʂɽ. 

2022/23 ʫʯʝʙʥʳʡ ʛʦʜ, ɿɸɼɸʅʀɽ ɿɸʆʏʅʆɻʆ ʊʋʈɸ. 10 ʢʣʘʩʩʳ. 

ɿʘʜʘʥʠʝ ʦʪʙʦʨʦʯʥʦʛʦ ʪʫʨʘ ʩʦʩʪʦʷʣʦ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ ʯʘʩʪʠ I ʧʨʝʜʣʘʛʘʣʦʩʴ ʪʨʠ ʚʦʧʨʦʩʘ, 

ʦʪʚʝʪ ʢ ʢʦʪʦʨʳʤ (ʙʝʟ ʨʝʰʝʥʠʷ) ʥʫʞʥʦ ʙʳʣʦ ʟʘʛʨʫʟʠʪʴ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʬʦʨʤʫ ʥʘ ʩʘʡʪʝ 

ʦʣʠʤʧʠʘʜʳ. ɺʦʧʨʦʩʳ ʫ ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʣʠʯʘʣʠʩʴ ʯʠʩʣʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʚʳʙʠʨʘʝʤʳʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ. ɺ ʯʘʩʪʠ II (ʪʚʦʨʯʝʩʢʦʡ) ʧʨʝʜʣʘʛʘʣʦʩʴ 4 

ʦʜʠʥʘʢʦʚʳʭ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʟʘʜʘʯʠ, ʢ ʢʦʪʦʨʳʤ ʪʨʝʙʦʚʘʣʦʩʴ ʟʘʛʨʫʟʠʪʴ ʦʪʚʝʪʳ ʠ 

ʨʝʰʝʥʠʷ, ʧʨʠʯʝʤ ʦʮʝʥʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ ʨʝʰʝʥʠʡ. 

ʏʘʩʪʴ I  (ʧʨʦʚʝʨʷʶʪʩʷ ʦʪʚʝʪʳ), ʧʨʠʤʝʨ ʚʘʨʠʘʥʪʘ: 

ɺʦʧʨʦʩ 1 (7 ʙʘʣʣʦʚ): 

ʅʘʜ ʧʦʩʪʦʷʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʧʨʦʠʟʚʝʣʠ ʧʨʦʮʝʩʩ 1-2-3-4-5-6-1, ʜʠʘʛʨʘʤʤʘ 

ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʜʘʚʣʝʥʠʝ-ʦʙʲʝʤ. ɺʳʯʠʩʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʧʣʦʪʳ, ʢʦʪʦʨʳʤ ʛʘʟ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʷʣʩʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʪʝʣʘʤʠ, ʝʩʣʠ p0 = 50 ʢʇʘ, 

ʘ V0 = 3 ʣ.  ʆʪʚʝʪ ʟʘʧʠʰʠʪʝ ʚ ɼʞ, ʩ ʫʯʝʪʦʤ ʟʥʘʢʘ (Q>0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʛʘʟʦʤ 

ʪʝʧʣʦʪʳ), ʙʝʟ ʫʢʘʟʘʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ. 

 
 

ʆʪʚʝʪ:  150. 

ʂʦʤʤʝʥʪʘʨʠʡ: ʉʦʛʣʘʩʥʦ I ʅʘʯʘʣʫ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, UAQ D+= . ɺ ʮʠʢʣʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ 

0=DU , ʪʘʢ ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʛʘʟʦʤ ʪʝʧʣʦ ʨʘʚʥʦ ʩʦʚʝʨʰʝʥʥʦʡ ʠʤ ʨʘʙʦʪʝ, ʘ ʦʥʘ ʯʠʩʣʝʥʥʦ 

ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʧʨʦʮʝʩʩʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʜʘʚʣʝʥʠʝ-ʦʙʲʝʤ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʙʭʦʜʘ. ɿʜʝʩʴ ʢʦʥʪʫʨ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ, ʪʘʢ 

ʯʪʦ 1502 000000 +=+=-+== VpVpVpAQ ɼʞ.  

 

ɺʦʧʨʦʩ 2 (9 ʙʘʣʣʦʚ): 

14 ʦʜʠʥʘʢʦʚʳʭ ʤʘʣʝʥʴʢʠʭ ʟʘʨʷʞʝʥʥʳʭ ʰʘʨʠʢʦʚ  ʩ ʟʘʨʷʜʦʤ q = 1 ʤʢʂʣ ʫ ʢʘʞʜʦʛʦ ʟʘʢʨʝʧʣʝʥʳ 

ʚ ʚʝʨʰʠʥʘʭ ʧʨʘʚʠʣʴʥʦʛʦ 14 ï ʫʛʦʣʴʥʠʢʘ, ʫ ʢʦʪʦʨʦʛʦ ʨʘʜʠʫʩ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʝʥ 3 

ʩʤ. ʇʦ ʪʦʥʢʦʤʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʪʝʨʞʥʶ ʜʣʠʥʦʡ 3 ʤ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʟʘʨʷʜ Q = 3 

ʤʢʂʣ. ʉʪʝʨʞʝʥʴ ʨʘʟʤʝʱʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʰʘʨʠʢʠ, ʠ ʦʜʠʥ 

ʠʟ ʝʛʦ ʢʦʥʮʦʚ ʦʢʘʟʘʣʩʷ ʪʦʯʥʦ ʚ ʮʝʥʪʨʝ 14-ʫʛʦʣʴʥʠʢʘ. ʅʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ 

ʥʘ ʩʪʝʨʞʝʥʴ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʰʘʨʠʢʦʚ. ʆʪʚʝʪ ʟʘʧʠʰʠʪʝ ʚ ʅ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʜʝʩʷʪʳʭ, ʙʝʟ ʫʢʘʟʘʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ. 

ʆʪʚʝʪ: 4,2. 

ʂʦʤʤʝʥʪʘʨʠʡ: ʅʘʧʨʘʚʠʤ ʦʩʴ x ʚʜʦʣʴ ʩʪʝʨʞʥʷ, ʩʦʚʤʝʩʪʠʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩ ʥʘʯʘʣʦʤ 

ʩʪʝʨʞʥʷ (ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩ ʮʝʥʪʨʦʤ N-ʫʛʦʣʴʥʠʢʘ).  ʈʘʙʦʪʘ ʠʩʢʦʤʦʡ ʩʠʣʳ ʥʘʜ ʩʪʝʨʞʥʝʤ ʧʨʠ 

ʤʘʣʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʝʛʦ ʚʜʦʣʴ ʵʪʦʡ ʦʩʠ ʨʘʚʥʘ dxFdA xÖ= . ʕʪʘ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ 



ʚʳʯʠʩʣʝʥʘ ʢʘʢ ʚʟʷʪʦʝ ʩʦ ʟʥʘʢʦʤ çʤʠʥʫʩè ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʟʘʨʷʜʦʚ ʩʠʩʪʝʤʳ ʧʨʠ ʪʘʢʦʤ ʧʝʨʝʤʝʱʝʥʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʨʷʜʦʚ ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦ çʦʪʨʝʟʘʥʠʶè ʦʪ ʢʦʥʮʘ 

ʩʪʝʨʞʥʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʮʝʥʪʨʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʠʟ ʟʘʨʷʜʦʚ, ʢʫʩʦʯʢʘ ʜʣʠʥʦʡ dx ʩ ʟʘʨʷʜʦʤ 
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ʥʝʩʫʱʝʩʪʚʝʥʥʦ, ʠ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʦʡ 
Lr

kNQq
Fx º . 

 

ɺʦʧʨʦʩ 3 (9 ʙʘʣʣʦʚ): 

ʆʜʥʦʨʦʜʥʘʷ ʪʦʥʢʘʷ ʜʦʩʢʘ ʜʣʠʥʳ L = 1 ʤ ʣʝʞʠʪ ʥʝʧʦʜʚʠʞʥʦ, ʦʧʠʨʘʷʩʴ çʩʘʤʳʤ ʢʨʘʝʰʢʦʤè ʥʘ 

ʙʦʨʪ ʙʘʩʩʝʡʥʘ. ɼʨʫʛʦʡ ʝʝ ʢʦʥʝʮ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʜʝ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʚ ʙʘʩʩʝʡʥʝ ʥʘ h = 24 ʩʤ 

ʥʠʞʝ ʵʪʦʛʦ ʙʦʨʪʘ. ʇʣʦʪʥʦʩʪʴ ʜʝʨʝʚʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʘ ʜʦʩʢʘ, ɟ = 0,4 ʛ/ʩʤ
3
. ʇʣʦʪʥʦʩʪʴ 

ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ɟ0 = 1,0 ʛ/ʩʤ
3
. ʇʨʠ ʢʘʢʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ 

ʤʝʞʜʫ ʢʨʘʝʤ ʙʘʩʩʝʡʥʘ ʠ ʜʦʩʢʦʡ ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ?  ʆʪʚʝʪ ʟʘʧʠʰʠʪʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʦʪʳʭ. 

ʆʪʚʝʪ: 0,33. 

ʂʦʤʤʝʥʪʘʨʠʡ: ʅʘ ʥʝʧʦʜʚʠʞʥʫʶ ʜʦʩʢʫ ʜʝʡʩʪʚʫʶʪ ʩʠʣʘ ʪʷʞʝʩʪʠ, ʩʠʣʘ ɸʨʭʠʤʝʜʘ ʠ ʜʚʝ ʩʠʣʳ 

ʨʝʘʢʮʠʠ ï ʩʠʣʘ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʙʦʨʪʘ ʙʘʩʩʝʡʥʘ ʠ ʩʠʣʘ ʪʨʝʥʠʷ ʦʙ ʵʪʦʪ ʙʦʨʪ. ʊʘʢ ʢʘʢ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ɸʨʭʠʤʝʜʘ ʥʘʧʨʘʚʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ, ʪʦ 

ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʩʠʣ N
C

 ʠ mpF
C

 ʪʦʞʝ ʚʝʨʪʠʢʘʣʴʥʘ, ʠ ʧʦʵʪʦʤʫ 

ʚ ʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ )(tgaÖ=NFmp , ʛʜʝ a ï ʫʛʦʣ 

ʥʘʢʣʦʥʘ ʜʦʩʢʠ ʢ ʛʦʨʠʟʦʥʪʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʝʣʠʯʠʥʘ ʩʠʣʳ 

ʪʨʝʥʠʷ ʧʦʢʦʷ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʶ NFmp m¢ , ʠ 

ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʠ ʪʨʝʙʦʚʘʥʠʝ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʨʝʥʠʷ 

)(tgam² , ʪʦ ʝʩʪʴ )(tgmin am = . ɿʘʧʠʰʝʤ ʪʝʧʝʨʴ ʜʣʷ ʜʦʩʢʠ 

ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʦʤʝʥʪʦʚ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʦʧʦʨʳ 

. ɺʝʣʠʯʠʥʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ʜʣʷ ʜʦʩʢʠ ʩ 

ʩʝʯʝʥʠʝʤ S ʨʘʚʥʘ , ʠ ʝʝ ʧʣʝʯʦ . ɺʝʣʠʯʠʥʘ ʩʠʣʳ ɸʨʭʠʤʝʜʘ 

 (  ï ʜʣʠʥʘ ʧʦʛʨʫʞʝʥʥʦʡ ʚ ʚʦʜʫ ʯʘʩʪʠ ʜʦʩʢʠ), ʘ ʝʝ ʧʣʝʯʦ 

. ʂʘʢ ʚʠʜʥʦ, ʫʨʘʚʥʝʥʠʝ ʤʦʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ : 

, ʛʜʝ . 

ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ , . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, . 

ɺ ʵʪʦʤ ʦʪʚʝʪʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʤʳʩʣʦʤ ʠʩʢʦʤʦʡ ʚʝʣʠʯʠʥʳ, ʩʯʠʪʘʣʦʩʴ ʧʨʘʚʠʣʴʥʳʤ ʥʝ 

ʪʦʣʴʢʦ ʦʢʨʫʛʣʝʥʠʝ ʜʦ ʩʦʪʳʭ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʘʚʠʣʘʤ, ʥʦ ʠ ʦʢʨʫʛʣʝʥʠʝ çʚʚʝʨʭè.  ɺ ʜʘʥʥʦʤ 


