
ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 1 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ɻʨʘʜʠʚʦ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʤʝʭʘʥʠʢʘ 

ʊʀʇ ʏɸʉɸ ʦʙʥʘʚˀʘˁʝ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ ʠʟ ʤʝʭʘʥʠʢʝ ʫʯʝʥʦʛ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʠ ʧʦʪʨʝʙʥʦʛ ʟʘ ʩʝʜʤʠ ʨʘʟʨʝʜ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ ʨʘʟʫʤʝ: 

- ʧʦʿʤʦʚʝ ʧʫʪʘˁʝ, ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʙʨʟʠʥʝ, 

- ʨʝʣʘʪʠʚʥʦʩʪ ʢʨʝʪʘˁʘ ʠ ʨʝʣʘʪʠʚʥʫ ʙʨʟʠʥʫ, 

- ʚʨʩʪʝ ʢʨʝʪʘˁʘ ʧʦ ʦʙʣʠʢʫ ʧʫʪʘˁʝ ʠ ʠʥʪʝʥʟʠʪʝʪʫ ʙʨʟʠʥʝ, 

- ʰʪʘ ʿʝ ʩʨʝʜˁʘ, ʘ ʰʪʘ ʪʨʝʥʫʪʥʘ ʙʨʟʠʥʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 

ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʇʦʞʝʣʠ ʫʯʝʥʠʮʠʤʘ ʫʩʧʝʰʥʫ ʰʢʦʣʩʢʫ 

ʛʦʜʠʥʫ 

ʋʧʦʟʥʘ ʩʝ ʩʘ ʝʚʝʥʪʫʘʣʥʠʤ ʥʦʚʠʤ 

ʫʯʝʥʠʮʠʤʘ.  

ʉʣʫʰʘʿʫ. ʦʜʛʦʚʘʨʘʿʫ. ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʂʨʦʟ ʘʢʪʠʚʥʫ ʩʘʨʘʜˁʫ ʩʘ ʫʯʝʥʠʮʠʤʘ 

ʧʦʜʩʝ˂ʘ ʠʭ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ 

ʨʘʟʨʝʜʫ ʦ ʢʨʝʪʘˁʠʤʘ, ʧʦʩʝʙʥʦ ʦ:  

ʧʫʪʘˁʠ, ʧʨʝʹʝʥʦʤ ʧʫʪʫ, ʙʨʟʠʥʠ, 

ʨʝʣʘʪʠʚʥʦʰʫ˂ ʢʨʝʪʘˁʘ ʠ ʨʝʣʘʪʠʚʥʦ ʿ

ʙʨʟʠʥʠ, ʰʪʘ ʿʝ ʩʨʝʜˁʘ, ʘ ʰʪʘ ʪʨʝʥʫʪʥʘ 

ʙʨʟʠʥʘ. 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ, ʧʦʚʝʟʫʿʫ, 

ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ  

ʀʟʚʦʜʝ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʙʨʟʠʥʝ, ʧʨʝʹʝʥʦʛ 

ʧʫʪʘ, ʫʙʨʟʘˁʘ ʠ ʚʨʝʤʝʥʘ 

ʈʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ 

ʎʨʪʘʿʫ ʛʨʘʬʠʢʝ  ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʠ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ. 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ, ʟʘʜʘʪʘʢ ʠ ʦʜʛʦʚʦʨʝ 

ʧʨʦʚʝʨʘʚʘ ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 
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ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʦʞʝʣʝʪʠ ʫʯʝʥʠʮʠʤʘ ʫʩʧʝʰʥʫ ʰʢʦʣʩʢʫ ʛʦʜʠʥʫ.  ʋʧʦʟʥʘʪʠ ʩʝ ʩʘ ʝʚʝʥʪʫʘʣʥʠʤ ʥʦʚʠʤ ʫʯʝʥʠʮʠʤʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʅʘʚʝʩʪʠ ʫʦʧʰʪʝʥʦ ʜʘ ˂ʝ ʥʘ ʧʦʯʝʪʢʫ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʥʘʩʪʘʚʠʪʠ ʧʨʦʫʯʘʚʘˁʝ ʤʝʭʘʥʠʢʝ ʟʘʧʦʯʝʪʦ ʫ 

ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʠ ʫʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʧʦʜʩʝʪʠʪʠ ʩʝ ʥʘʫʯʝʥʦʛ ʠʟ ʤʝʭʘʥʠʢʝ. 

ʇʦʜʩʝʪʠʪʠ ʥʘ ʜʝʬʠʥʠʮʠʿʫ ʦʩʥʦʚʥʠʭ ʧʦʿʤʦʚʘ. 

ʄʘʪʝʨʠʿʦʤ ʩʝ ʥʘʟʠʚʘ ʩʚʝ ʰʪʦ ʧʦʩʪʦʿʠ ʫ ʧʨʠʨʦʜʠ. ʄʘʪʝʨʠʿʫ ʯʠʥʝ ʩʫʧʩʪʘʥʮʠʿʝ ʠ ʬʠʟʠʯʢʘ ʧʦˀʘ. 

ʌʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʦʙʠʥʝ ʪʝʣʘ ʠʣʠ ʧʨʦʮʝʩʘ ʢʦʿʝ ʤʦʛʫ ʙʠʪʠ ʠʟʤʝʨʝʥʝ.  

ʆʩʥʦʚʥʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʯʠʥʠ ʩʢʫʧ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʩʝ ʤʦʛʫ ʠʟʨʘʟʠʪʠ ʩʚʝ ʦʩʪʘʣʝ, 

ʢʦʿʝ ʩʝ ʥʘʟʠʚʘʿʫ ʠʟʚʝʜʝʥʠʤ. ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʄʝʹʫʥʘʨʦʜʥʠ ʩʠʩʪʝʤ ʤʝʨʘ (SI). 

ʈʝʬʝʨʝʥʪʥʦ ʪʝʣʦ ʿʝ ʪʝʣʦ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʿʝ ʧʦʩʤʘʪʨʘʤʦ ʢʨʝʪʘˁʝ ʜʨʫʛʠʭ ʪʝʣʘ. 

ʄʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʿʝ ʪʝʣʦ ʢʦʤʝ ʫ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ ʤʦʞʝʤʦ ʟʘʥʝʤʘʨʠʪʠ ʦʙʣʠʢ, ʚʝʣʠʯʠʥʫ, ʙʦʿʫ, 

ʤʠʨʠʩ ʠ ʩʣʠʯʥʦ. ʄʘʩʘ ʩʝ ʥʝ ʤʦʞʝ ʟʘʥʝʤʘʨʠʪʠ. 

ʂʠʥʝʤʘʪʠʢʘ ʿʝ ʦʙʣʘʩʪ ʤʝʭʘʥʠʢʝ ʢʦʿʘ ʧʨʦʫʯʘʚʘ ʢʨʝʪʘˁʘ ʢʘʦ ʪʘʢʚʘ, ʥʝ ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʟʙʦʛ ʯʝʛʘ ʩʝ 

ʢʨʝʪʘˁʘ ʦʜʚʠʿʘʿʫ ʥʘ ʦʜʨʝʹʝʥʠ ʥʘʯʠʥ.  

ɼʠʥʘʤʠʢʘ ʿʝ ʦʙʣʘʩʪ ʤʝʭʘʥʠʢʝ ʢʦʿʘ ʧʨʦʫʯʘʚʘ ʨʘʟʣʦʛʝ ʟʙʦʛ ʢʦʿʠʭ ʩʝ ʢʨʝʪʘˁʘ ʦʜʚʠʿʘʿʫ ʥʘ ʦʜʨʝʹʝʥʠ 

ʥʘʯʠʥ. 

ʇʫʪʘˁʘ ʿʝ ʟʘʤʠʰˀʝʥʘ ʣʠʥʠʿʘ ʢʦʿʫ ʦʧʠʩʫʿʝ ʤʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʧʨʠ ʢʨʝʪʘˁʫ, ʪʿ. ʧʦ ʢʦʿʦʿ ʩʝ ʧʦʤʝʨʘ. 

ʇʨʝʹʝʥʠ ʧʫʪ (s), ʠʣʠ ʢʨʘ˂ʝ ʧʫʪ, ʢʦʿʠ ʪʝʣʦ ʧʨʝʹʝ ʟʘ ʥʝʢʦ ʚʨʝʤʝ ʿʝʩʪʝ ʜʫʞʠʥʘ ʜʝʣʘ ʧʫʪʘˁʝ ʢʦʿʫ ʪʝʣʦ 

ʧʨʝʹʝ ʟʘ ʪʦ ʚʨʝʤʝ. ɱʝʜʠʥʠʮʘ ʟʘ ʧʨʝʹʝʥʠ ʧʫʪ ʫ ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ je ʤʝʪʘʨ (m). 

ɹʨʟʠʥʘ ʪʝʣʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʢʨʝʪʘˁʘ ʿʝ ʿʝʜʥʘʢʘ ʢʦʣʠʯʥʠʢʫ ʧʨʝʹʝʥʦʛ ʧʫʪʘ (s) ʠ ʚʨʝʤʝʥʘ (t) ʟʘ ʢʦʿʝ ʩʝ 

ʪʘʿ ʧʫʪ ʧʨʝʹʝ: 

 
ʢʨʝʪʘˁʘʚʨʝʤʝ

ʧʫʪʧʨʝʹʝʥʠ
ʙʨʟʠʥʘ=

 
,
 

      
t

s
v= . 

ɱʝʜʠʥʠʮʘ ʟʘ ʙʨʟʠʥʫ ʫ ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ je ʤʝʪʘʨ ʫ 

ʩʝʢʫʥʜʠ ö
÷

õ
æ
ç

å

s

m
.  

ʀʩʪʘ˂ʠ ʚʝʢʪʦʨʩʢʠ ʢʘʪʨʘʢʪʝʨ ʙʨʟʠʥʝ. ʋʯʝʥʠʮʠ ʥʘʚʦʜʝ 

ʢʦʿʝ ʿʦʰ ʚʝʪʦʨʩʢʝ ʚʝʣʠʯʠʥʝ ʟʥʘʿʫ. 

ʉʢʘʣʘʨʥʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ (ʩʢʘʣʘʨʠ) ʩʫ ʚʝʣʠʯʠʥʝ 

ʢʦʿʝ ʩʫ ʦʜʨʝʹʝʥʝ ʙʨʦʿʥʦʤ ʚʨʝʜʥʦʰ˂ʫ ʠ ʿʝʜʠʥʠʮʦʤ ʤʝʨʝ. 

ʋʯʝʥʠʮʠ ʥʘʚʦʜʝ ʢʦʿʝ ʩʢʘʣʘʨʥʝ ʚʝʣʠʯʠʥʝ ʟʥʘʿʫ. 

ʈʝʣʘʪʠʚʥʘ ʙʨʟʠʥʘ ʿʝʜʥʦʛ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʦ 

ʿʝʜʥʘʢʘ ʿʝ ʢʦʣʠʯʥʠʢʫ ʧʨʦʤʝʥʝ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʪʝʣʘ ʠ 

ʚʨʝʤʝʥʘ ʟʘ ʢʦʿʝ ʩʝ ʪʦ ʨʘʩʪʦʿʘˁʝ ʧʨʦʤʝʥʠʣʦ: 

ʧʨʦʤʝˁʝʥʦʨʘʩʪʦʿʘˁʝʿʝʢʦʿʝʟʘʚʨʝʤʝ

ʪʝʣʘʠʟʤʝʹʫʨʘʩʪʦʿʘˁʘʧʨʦʤʝʥʘ
ʙʨʟʠʥʘʨʝʣʘʪʠʚʥʘ=

. 

ʇʦʜʝʣʠʪʠ ʢʨʝʪʘˁʘ ʥʘ ʨʘʚʥʦʤʝʨʥʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʘ. ʋʯʝʥʠʮʠ ʥʘʚʦʜʝ ʧʨʠʤʝʨʝ. 
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ʇʦʜʩʝʪʠʪʠ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʢʨʝʪʘˁʫ. 

ʂʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʢʨʝʪʘˁʘ (ʥʝ ʩʘʤʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ) ʙʨʟʠʥʘ ʿʝ ʢʦʥʩʪʘʥʪʥʘ: constv= , 

ʘ ʟʘʚʠʩʥʦʩʪ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʿʝ ʣʠʥʝʘʨʥʘ: tvs= . 

ɼʘʪʠ ʧʨʠʤʝʨ ʪʘʙʝʣʘʨʥʦʛ ʧʨʠʢʘʟʘ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ.  

 

 

 

ʋʯʝʥʠʮʠ ʮʨʪʘʿʫ ʥʘ ʪʘʙʣʠ ʛʨʘʬʠʢʝ 

ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ 

ʚʨʝʤʝʥʘ ʠ ʥʘʚʦʜʝ ˁʠʭʦʚʝ ʦʩʦʙʠʥʝ: 

- ɻʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ 

ʚʨʝʤʝʥʘ ʿʝ ʧʨʘʚʘ ʣʠʥʠʿʘ ʧʘʨʘʣʝʣʥʘ 

ʚʨʝʤʝʥʩʢʦʿ ʦʩʠ. 

- ɻʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʿʝ ʧʨʘʚʘ ʣʠʥʠʿʘ. 

- ɻʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʿʝ ʩʪʨʤʠʿʠ ʘʢʦ ʿʝ ʙʨʟʠʥʘ ʚʝ˂ʘ. 

- ʇʦʚʨʰʠʥʘ ʠʩʧʦʜ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʿʝʜʥʘʢʘ ʧʨʝʹʝʥʦʤ ʧʫʪʫ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ.  

ɼʝʬʠʥʠʩʘʪʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ, ʢʦʿʘ ʢʘʨʘʢʪʝʨʠʰʝ ʢʨʝʪʘˁʝ ʫ ʮʝʣʠʥʠ. ʉʨʝʜˁʘ ʙʨʟʠʥʘ ʿʝ ʿʝʜʥʘʢʘ 

ʢʦʣʠʯʥʠʢʫ ʫʢʫʧʥʦʛ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʫʢʫʧʥʦʛ ʚʨʝʤʝʥʘ ʟʘ ʢʦʿʝ ʿʝ ʪʘʿ ʧʫʪ ʧʨʝʹʝʥ: 

ʚʨʝʤʝʫʢʫʧʥʦ

ʧʫʪʧʨʝʹʝʥʠʫʢʫʧʘʥ
ʙʨʟʠʥʘʩʨʝʜˁʘ =  ,  

t

s
v =sr . 

ɸʢʦ ʩʝ ʧʨʝʹʝʥʠ ʧʫʪ ʪʝʣʘ ʩʘʩʪʦʿʠ ʦʜ n ʜʝʦʥʠʮʘ ʜʫʞʠʥʘ nssss ,...,,, 321  ʢʦʿʝ ʪʝʣʦ ʧʨʝʣʘʟʠ ʟʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʚʨʝʤʝʥʘ ntttt ,...,,, 321 , ʧʦ ʨʝʜʫ, ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ʥʘ ʮʝʣʦʤ ʧʫʪʫ ʿʝʜʥʘʢʘ ʿʝ: 

n

n

tttt

ssss
v

++++

++++
=

...

...

321

321

sr . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʤʠʨʦʚʘˁʝ ʪʝʣʘ ʪʘʢʦʹʝ ʢʨʝʪʘˁʝ ʩʘ ʙʨʟʠʥʦʤ ʿʝʜʥʘʢʦʤ ʥʫʣʠ.  

[s] t  0 10 20 30 

[m] s  0 40 80 120 

[m/s] v  4 4 4 4 
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ɼʝʬʠʥʠʩʘʪʠ ʪʨʝʥʫʪʥʫ ʙʨʟʠʥʫ ʪʝʣʘ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʢʦʿʘ ʿʝ ʿʝʜʥʘʢʘ ʩʨʝʜˁʦʿ ʙʨʟʠʥʠ ʪʝʣʘ ʫ ʚʝʦʤʘ 

ʤʘʣʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ ʦʢʦ ʪʦʛʘ ʪʨʝʥʫʪʢʘ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʋʯʝʥʠʮʠ ʥʘʚʦʜʝ ʧʨʠʤʝʨʝ ʨʘʚʥʦʤʝʨʥʠʭ (ʧʘʜ ʢʫʛʣʠʮʝ ʢʨʦʟ ʜʫʙʦʢʫ ʪʝʯʥʦʩʪ, ʧʘʜʦʙʘʨʘʥʘʮ ʥʘʢʦʥ 

ʧʦʯʝʪʥʦʛ ʫʙʨʟʘʚʘˁʘ...)  ʠ ʥʝʨʘʚʥʦʤʝʨʥʠʭ ʢʨʝʪʘˁʘ. 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʧʠʰʫ ʧʨʦʠʟʚʦˀʥʝ ʙʨʟʠʥʝ ʠ ʧʦʩʪʫʧʥʦ ʠʭ ʧʨʝʪʚʘʨʘʿʫ ʫ ʨʘʟʣʠʯʠʪʝ ʿʝʜʠʥʠʮʝ. ʅʘ 

ʧʨʠʤʝʨ:  
s

m 
 13,9

s 3600

m 1000 
 50

h

km 
50 º= ,   

h

km 
 ,27

h 
3600

1

km 0.001 
 2

s

m 
2 == . 

ʋʨʘʜʠʪʠ ʟʘʜʘʪʘʢ 1.4. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.54. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʇʦʢʘʟʘʥʦ ʨʘʟʫʤʝʚʘˁʝ ʚʝʣʠʯʠʥʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʢʨʝʪʘˁʝ, ʧʫʪʘˁʝ, ʧʫʪʘ, ʙʨʟʠʥʝ 

- ʇʦʢʘʟʘʥʦ ʨʘʟʫʤʝʚʘˁʝ ʨʝʣʘʪʠʚʥʦʩʪʠ ʢʨʝʪʘˁʘ ʠ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ 

- ʀʩʧʨʘʚʥʘ ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʥʘʚʝʜʝʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʝ ʠ ʪʨʝʥʫʪʥʝ ʙʨʟʠʥʝ 

- ʈʘʟʫʤʝʚʘˁʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʢʨʝʪʘˁʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 

ʜʠʩʢʫʩʠʿʠ, ʦʜʛʦʚʦʨʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 2 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ɻʨʘʜʠʚʦ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʤʝʭʘʥʠʢʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ:  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʠʟ ʤʝʭʘʥʠʢʝ ʩʪʝʯʝʥʠʭ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʧʫʪʘˁʝ, ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʙʨʟʠʥʝ, 

- ʨʘʟʫʤʝ ʨʝʣʘʪʠʚʥʦʩʪ ʢʨʝʪʘˁʘ ʠ ʨʝʣʘʪʠʚʥʫ ʙʨʟʠʥʫ, 

- ʨʘʟʣʠʢʫʿʝ ʚʨʩʪʝ ʢʨʝʪʘˁʘ ʧʦ ʦʙʣʠʢʫ ʧʫʪʘˁʝ ʠ ʠʥʪʝʥʟʠʪʝʪʫ ʙʨʟʠʥʝ, 

- ʨʘʟʫʤʝ ʰʪʘ ʿʝ ʩʨʝʜˁʘ, ʘ ʰʪʘ ʪʨʝʥʫʪʥʘ ʙʨʟʠʥʘ, 

- ʠʟʨʘʞʘʚʘ ʿʝʜʠʥʠʮʝ ʢʦʨʠʰ˂ʝʥʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʫ ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ, 

- ʨʝʰʘʚʘ ʢʚʘʣʠʪʘʪʠʚʥʝ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʟʘʜʘʪʢʝ ʠʟ ʠʟʫʯʘʚʘʥʠʭ ʦʙʣʘʩʪʠ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʢʨʝʪʘˁʝ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʰʪʘ ʩʫ ʙʨʟʠʥʘ ʠ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʪʝʣʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʙʨʟʠʥʠ ʠ ʩʨʝʜˁʦʿ ʙʨʟʠʥʠ ʪʝʣʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.1. ɸʣʝʢʩʘʥʜʨʘ ʧʨʝʹʝ ʧʫʪ ʦʜ km 2  ʟʘ ʧʦʣʘ ʩʘʪʘ. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʩʝ ʢʨʝʪʘʣʘ ɸʣʝʢʩʘʥʜʨʘ? 
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ɿʘʜʘʪʘʢ 1.8. ʋʯʝʥʠʢ ʿʝ ʥʘ ʧʫʪʫ ʜʦ ʰʢʦʣʝ ʧʨʦʰʘʦ ʧʦʨʝʜ ʧʝʢʘʨʝ ʛʜʝ ʿʝ ʢʫʧʠʦ ʜʦʨʫʯʘʢ. ʇʫʪ ʜʦ ʧʝʢʘʨʝ, 

ʢʦʿʘ ʿʝ ʦʜ ʢʫ˂ʝ ʫʜʘˀʝʥʘ m,500  ʧʨʝʰʘʦ ʿʝ ʟʘ min.5 ʋʯʝʥʠʢ ʩʝ ʫ ʧʝʢʘʨʠ ʟʘʜʨʞʘʦ min.3  ʇʫʪ ʦʜ ʧʝʢʘʨʝ 

ʜʦ ʰʢʦʣʝ, ʢʦʿʠ ʠʟʥʦʩʠ m,300  ʧʨʝʰʘʦ ʿʝ ʟʘ min.6  ʆʜʨʝʜʠʪʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʫʯʝʥʠʢʘ ʥʘ ʧʫʪʫ ʦʜ ʢʫ˂ʝ 

ʜʦ ʰʢʦʣʝ. 
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ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʨʝʟʫʣʪʘʪ ʜʦʚʦˀʥʦ ʟʘʦʢʨʫʞʠʪʠ ʥʘ ʪʨʠ ʮʠʬʨʝ ʨʘʟʣʠʯʠʪʝ ʦʜ ʥʫʣʝ, ʢʘʦ ʰʪʦ ʩʤʦ ʫʯʠʥʠʣʠ ʫ ʦʚʦʤ 

ʟʘʜʘʪʢʫ. ɺʠʰʝ ʦʜ ʯʝʪʠʨʠ ʮʠʬʨʝ ʨʘʟʣʠʯʠʪʝ ʦʜ ʥʫʣʝ ʥʝʤʘ ʩʤʠʩʣʘ ʧʠʩʘʪʠ. ʇʨʝʤʘ ʪʦʤʝ, ʨʝʟʫʣʪʘʪ ʙʠ ʙʠʣʦ ʧʦʛʨʝʰʥʦ ʟʘʧʠʩʘʪʠ 

ʫ ʦʙʣʠʢʫ 0,952 38. ʆʚʘʿ ʨʝʟʫʣʪʘʪ ʿʝ ʤʘʪʝʤʘʪʠʯʢʠ ʠʩʧʨʘʚʘʥ, ʘʣʠ ʥʝʤʘ ʬʠʟʠʯʢʦʛ ʩʤʠʩʣʘ, ʘʢʦ ʩʝ ʚʦʜʠ ʨʘʯʫʥʘ ʦ ʤʦʛʫ˂ʠʤ 

ʛʨʝʰʢʘʤʘ ʤʝʨʝˁʘ ʫ ʰʢʦʣʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ɿʘʜʘʪʘʢ 1.10. ʊʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ s 50  ʙʨʟʠʥʦʤ m/s. 3  ʅʘʮʨʪʘʪʠ ʛʨʘʬʠʢʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʠ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ.  

ɼʚʘ ʫʯʝʥʠʢʘ, ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ, ʮʨʪʘʿʫ ʧʦ ʿʝʜʘʥ ʦʜ ʛʨʘʬʠʢʘ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.49 ʠ 1.54. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʘ ʧʨʠʢʘʟʘʥʠʭ ʥʘ ʮʨʪʝʞʠʤʘ 

- ʀʩʧʨʘʚʥʘ ʧʨʠʤʝʥʘ ʫʩʚʦʿʝʥʠʭ ʧʦʿʤʦʚʘ ʢʨʦʟ ʥʦʚʝ ʧʨʠʤʝʨʝ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʠ ʛʨʘʬʠʯʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʩʚʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, 
ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...)  

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 3 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʋʙʨʟʘˁʝ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ ʠ ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʦʧʪʠʮʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʤʥʦʞˁʝʤ ʠ ʜʝˀʝˁʝʤ ʚʝʢʪʦʨʘ ʩʢʘʣʘʨʦʤ. 

- ʫʙʨʟʘˁʝʤ ʠ ʿʝʜʠʥʠʮʦʤ ʟʘ ʫʙʨʟʘˁʝ, 

- ʚʝʢʪʦʨʩʢʠʤ ʢʘʨʘʢʪʝʨʦʤ ʫʙʨʟʘˁʘ, 

- ʟʥʘʯʝˁʝʤ ʩʫʧʨʦʪʥʠʭ ʟʥʘʢʦʚʘ ʫʙʨʟʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʠʩʧʨʘʚʥʦ ʤʥʦʞʠ ʠ ʜʝʣʠ ʚʝʢʪʦʨʝ ʩʢʘʣʘʨʠʤʘ, 

- ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʫʙʨʟʘʚʘˁʘ ʠ ʫʩʧʦʨʘʚʘˁʘ ʪʝʣʘ, 

- ʜʝʬʠʥʠʰʝ ʫʙʨʟʘˁʝ ʪʝʣʘ, 

- ʠʟʨʘʯʫʥʘ ʫʙʨʟʘˁʝ ʪʝʣʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʠ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʿʝ ʧʨʦʤʝʥʘ ʠʟʚʨʰʝʥʘ, 

- ʦʜʨʝʜʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʫʙʨʟʘˁʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʘʚʮʠ ʠ ʩʤʝʨʦʚʠ ʙʨʟʠʥʘ ʢʦʜ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ 

ʢʨʝʪʘˁʘ, 

- ʧʦʟʥʘʿʝ ʩʤʠʩʘʦ ʧʦʟʠʪʠʚʥʝ ʠ ʥʝʛʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʫʙʨʟʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ,  

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ.  

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ʇʦʚʝʟʫʿʝ ʠʟʣʘʛʘˁʝ ʦ ʚʝʢʪʦʨʩʢʦʤ 

ʢʘʨʘʢʪʝʨʫ ʫʙʨʟʘˁʘ ʩʘ ʟʥʘˁʠʤʘ 

ʩʪʝʯʝʥʠʤ ʫ ʤʘʪʝʤʘʪʠʮʠ 

ʇʦʤʘʞʝ ʫʯʝʥʠʮʠʤʘ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʠ ʠ 

ʠʟʚʦʹʝˁʫ ʿʝʜʠʥʠʮʝ ʟʘ ʫʙʨʟʘˁʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʎʨʪʘʿʫ ʚʝʢʪʦʨʝ 

ɹʘʮʘˁʝʤ ʣʦʧʪʝ ʫʚʠʩ ʟʘʢˀʫʯʫʿʫ ʦ 

ʩʤʝʨʦʚʠʤʘ ʫʙʨʟʘˁʘ  

ʀʟʚʦʜʝ ʿʝʜʠʥʠʮʫ ʟʘ ʫʙʨʟʘˁʝ ʫ 

ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ 

ʈʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ, ʟʘʜʘʪʘʢ ʠ ʦʜʛʦʚʦʨʝ 

ʧʨʦʚʝʨʘʚʘ ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʩʝ ʥʘʫʯʝʥʦʛ ʥʘ ʧʨʝʪʭʦʜʥʦʤ ʯʘʩʫ. 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʰʪʘ ʟʥʘʯʠ ʫʙʨʟʘʚʘˁʝ ʘ ʰʪʘ ʫʩʧʦʨʘʚʘˁʝ (ʧʦʚʝ˂ʘʚʘˁʝ ʠʣʠ ʩʤʘˁʠʚʘˁʝ ʙʨʟʠʥʝ).  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ï ʢʘʢʦ ʩʝ ʤʥʦʞʝ ʠ ʜʝʣʝ ʚʝʢʪʦʨʠ ʠ ʜʘ 

ʤʥʦʞʝˁʝʤ ʠ ʜʝˀʝˁʝʤ ʚʝʢʪʦʨʘ ʩʢʘʣʘʨʦʤ ʜʦʙʠʿʘ ʩʝ ʚʝʢʪʦʨ ʯʠʿʠ ʿʝ:  

- ʠʥʪʝʥʟʠʪʝʪ ʿʝʜʥʘʢ ʧʨʦʠʟʚʦʜʫ ʠʣʠ 

ʢʦʣʠʯʥʠʢʫ ʠʥʪʝʥʟʠʪʝʪʘ ʚʝʢʪʦʨʘ ʠ ʩʢʘʣʘʨʘ, 

- ʧʨʘʚʘʮ ʿʝʜʥʘʢ ʧʨʘʚʮʫ ʤʥʦʞʝʥʦʛ ʠʣʠ 

ʜʝˀʝʥʦʛ ʚʝʢʪʦʨʘ ʠ 

- ʩʤʝʨ ʿʝʜʥʘʢ ʩʤʝʨʫ ʤʥʦʞʝʥʦʛ ʠʣʠ ʜʝˀʝʥʦʛ 

ʚʝʢʪʦʨʘ ʘʢʦ ʿʝ ʩʢʘʣʘʨ ʧʦʟʠʪʠʚʘʥ, ʘ ʩʫʧʨʦ-

ʪʘʥ ʘʢʦ ʿʝ ʩʢʘʣʘʨ ʥʝʛʘʪʠʚʘʥ. 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʮʨʪʘʿʫ ʧʨʦʠʟʚʦˀʥʝ 

ʚʝʢʪʦʨʝ ʙʨʟʠʥʝ ʠ ʩʠʣʝ ʠ ʚʝʢʪʦʨʝ ʜʦʙʠʿʝʥʝ 

ʤʥʦʞʝˁʝʤ ʠʣʠ ʜʝˀʝˁʝʤ ʩʢʘʣʘʨʦʤ.  

ʅʘʚʝʩʪʠ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯʠʪʠʭ ʚʨʝʤʝʥʘ ʜʦʩʪʠʟʘˁʘ ʥʝʢʝ ʙʨʟʠʥʝ:  

- ʈʘʟʣʠʯʠʪʠ ʘʫʪʦʤʦʙʠʣʠ ʙʨʟʠʥʫ ʦʜ km/h100  ʜʦʩʪʠʞʫ ʟʘ ʨʘʟʣʠʯʠʪʘ ʚʨʝʤʝʥʘ, ʪʨʢʘʯʢʠ ʟʘ ʤʘˁʝ 

ʦʜ 2,5 ʩʝʢʫʥʜʝ, ʦʩʪʘʣʠ ʟʘ ʦʢʦ 10 ʩʝʢʫʥʜʠ.  

ʉʣ. 1.5 
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- ʊʝʣʦ ʢʦʿʝ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʙʨʟʠʥʫ ʦʜ km/h100  ʧʦʩʪʠʞʝ ʥʘʢʦʥ ʩʘʤʦ s83,2  ʦʜ ʧʦʯʝʪʢʘ ʧʘʜʘˁʘ. 

ʇʨʠ ʪʦʤʝ ʤʫ ʩʝ ʚʠʩʠʥʘ ʩʤʘˁʠ ʟʘ .m3,39  

ɼʝʬʠʥʠʩʘʪʠ ʫʙʨʟʘˁʝ ʪʝʣʘ ʢʘʦ ʢʦʣʠʯʥʠʢ ʧʨʦʤʝʥʝ ˁʝʛʦʚʝ ʙʨʟʠʥʝ ʠ ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ ʫ ʪʦʢʫ ʢʦʿʝʛ 

ʿʝ ʪʘ ʧʨʦʤʝʥʘ ʥʘʩʪʘʣʘ. ɸʢʦ ʪʝʣʦ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ 1t  ʠʤʘ ʙʨʟʠʥʫ ,1v
C

 ʘ ʫ ʪʨʝʥʫʪʢʫ 2t  ʠʤʘ ʙʨʟʠʥʫ 

,2v
C

 ˁʝʛʦʚʦ ʫʙʨʟʘˁʝ ʠʟʥʦʩʠ: 
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ʂʘʞʝʤʦ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʪʝʣʘ ʙʨʦʿʥʦ ʿʝʜʥʘʢʦ ʧʨʦʤʝʥʠ ˁʝʛʦʚʝ ʙʨʟʠʥʝ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʠ ʿʝʜʠʥʠʮʫ ʟʘ ʫʙʨʟʘˁʝ 

[]
[ ]
[] 2s

m

s

s

m

==
D

D
=ù
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ê

è

D

D
=

t

v

t

v
a ,  

ʆʙʿʘʩʥʠʪʠ ʟʘʰʪʦ ʢʘʞʝʤʦ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʙʨʦʿʥʦ ʿʝʜʥʘʢʦ ʧʨʦʤʝʥʠ ʙʨʟʠʥʝ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ: ʘʢʦ ʩʝ 

ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʪʝʣʘ ʠʟʚʨʰʠ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ (1s), ʧʦʰʪʦ ʜʝˀʝˁʝ ʩʘ ʿʝʜʠʥʠʮʦʤ ʥʝ ʤʝˁʘ ʙʨʦʿʥʫ 

ʚʨʝʜʥʦʩʪ ʜʝˀʝʥʠʢʘ, ʙʨʦʿʥe ʚʨʝʜʥʦʩʪʠ ʫʙʨʟʘˁʘ ʠ ʧʨʦʤʝʥʝ ʙʨʟʠʥʝ ʩʫ ʿʝʜʥʘʢʝ. 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ, ʧʦʰʪʦ ʿʝ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʫʚʝʢ ʧʦʟʠʪʠʚʘʥ,  

ʚʝʢʪʦʨ ʫʙʨʟʘˁʘ ( a
C

) ʠʤʘ ʠʩʪʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʢʘʦ ʚʝʢʪʦʨ ʧʨʦʤʝʥʝ ʙʨʟʠʥʝ (v
C
D ). 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʯʠʥ ʩʘʙʠʨʘˁʘ ʚʝʢʪʦʨʘ ʥʘʜʦʚʝʟʠʚʘˁʝʤ ï ʪʘʢʦ ʰʪʦ ʩʝ ʥʘ ʢʨʘʿ ʧʨʚʦʛ ʥʘʜʦʚʝʞʝ 

ʧʦʯʝʪʘʢ ʜʨʫʛʦʛ, ʥʘ ʢʨʘʿ ʜʨʫʛʦʛ ʧʦʯʝʪʘʢ ʪʨʝ˂ʝʛ ʠʪʜ. ɺʝʢʪʦʨ ʟʙʠʨʘ (ʨʝʟʫʣʪʫʿʫ˂ʠ ʚʝʢʪʦʨ) ʧʦʣʘʟʠ ʦʜ 

ʧʦʯʝʪʢʘ ʧʨʚʦʛ ʠ ʟʘʚʨʰʘʚʘ ʩʝ ʥʘ ʢʨʘʿʫ ʧʦʩʣʝʜˁʝʛ ʚʝʢʪʦʨʘ. 

ʆʙʿʘʩʥʠʪʠ ʜʘ ʩʝ ʚʝʢʪʦʨʠ ʦʜʫʟʠʤʘʿʫ ʪʘʢʦ ʰʪʦ ʩʝ ʨʘʟʣʠʢʘ ʚʝʢʪʦʨʘ ʟʘʤʝʥʠ ʟʙʠʨʦʤ ʫʤʘˁʝʥʠʢʘ ʠ 

ʚʝʢʪʦʨʘ ʩʫʧʨʦʪʥʦʛ ʫʤʘˁʠʦʮʫ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʫ ʩʣʫʯʘʿʫ ʨʘʟʣʠʢʝ ʙʨʟʠʥʘ, ʢʦʨʠʩʪʠ ʩʝ ʿʝʜʥʘʢʦʩʪ  

).( 1212 vvvvv
CCCCC
-+=-=D  

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʮʨʪʘʿʫ ʚʝʢʪʦʨʝ 1v
C

 ʠ 2v
C

 ʨʘʟʣʠʯʠʪʠʭ ʠʥʪʝʥʟʠʪʝʪʘ ʠ ʫʩʤʝʨʝˁʘ, ʢʘʦ ʥʘ ʩʣʠʮʠ, ʘ ʜʨʫʛʠ 

ʫʯʝʥʠʮʠ ʮʨʪʘʿʫ ʚʝʢʪʦʨ 1v
C
-   ʠ ʨʘʟʣʠʢʫ 12 vvv

CCC
-=D . 

ʂʨʦʟʫ ʧʨʠʤʝʨ ʙʘʮʘˁʘ ʣʦʧʪʠʮʝ ʚʝʨʪʠʢʘʣʥʦ ʫʚʠʩ ʧʨʦʜʠʩʢʫʪʦʚʘʪʠ ʩʤʝʨʦʚʝ ʙʨʟʠʥʘ ʠ ʫʙʨʟʘˁʘ. 
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ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʜʘ ʟʘʢˀʫʯʝ:.  

ʂʦʜ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ ʿʝ ʧʨʘʚʘʮ ʚʝʢʪʦʨʘ ʫʙʨʟʘˁʘ a
C

  ʠʩʪʠ ʢʘʦ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ ʪʝʣʘ. ʆʜ ʦʜʥʦʩʘ 

ʚʝʣʠʯʠʥʘ ʠ ʩʤʝʨʦʚʘ ʢʨʘʿˁʝ ʠ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʟʘʚʠʩʝ ʩʤʝʨ ʠ ʠʥʪʝʥʟʠʪʝʪ v
C
D, ʧʘ ʠ ʫʙʨʟʘˁʘ. 

- ɸʢʦ ʿʝ ʢʨʘʿˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ʚʝ˂ʘ ʦʜ ʧʦʯʝʪʥʝ ʠ ʠʩʪʦʛ ʩʤʝʨʘ (ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ), ʩʤʝʨ ʫʙʨʟʘˁʘ ʿʝ 

ʠʩʪʠ ʢʘʦ ʩʤʝʨ ʙʨʟʠʥʘ (ʩʣ. 1.6ʘ). ʇʨʠʤʝʨ: ʩʣʦʙʦʜʘʥ ʧʘʜ ʪʝʣʘ (ʩʣ. 1.7ʙ). 

- ɸʢʦ ʿʝ ʢʨʘʿˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ʤʘˁʘ ʦʜ ʧʦʯʝʪʥʝ ʠ ʠʩʪʦʛ ʩʤʝʨʘ (ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ), ʩʤʝʨ ʫʙʨʟʘˁʘ ʿʝ 

ʩʫʧʨʦʪʘʥ ʩʤʝʨʫ ʙʨʟʠʥʘ (ʩʣ. 1.6ʙ). ʇʨʠʤʝʨ: ʧʦʜʠʟʘˁʝ ʚʝʨʪʠʢʘʣʥʦ ʙʘʯʝʥʦʛ ʪʝʣʘ (ʩʣ. 1.7ʘ). 

- ɸʢʦ ʿʝ ʢʨʘʿˁʘ ʙʨʟʠʥʘ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʧʦʯʝʪʥʝ (ʤʘˁʘ ʠʣʠ ʚʝ˂ʘ), ʫʙʨʟʘˁʝ ʿʝ ʫ ʩʤʝʨʫ ʢʨʘʿˁʝ 

ʙʨʟʠʥʝ (ʩʣ. 1.6ʚ). ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʫʩʧʦʨʝʥʦ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ, ʘ ʟʘʪʠʤ ʫʙʨʟʘʥʦ ʫ 

ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ. ʇʨʠʤʝʨ: ʧʦʜʠʟʘˁʝ ʠ ʧʘʜʘˁʝ ʚʝʨʪʠʢʘʣʥʦ ʙʘʯʝʥʦʛ ʪʝʣʘ (ʩʣ. 1.7ʚ).    

- ɸʢʦ ʿʝ ʫʙʨʟʘˁʝ ʠʩʪʦʛ ʩʤʝʨʘ ʢʘʦ ʙʨʟʠʥʘ, ʦʥʦ ʙʨʟʠʥʫ ʧʦʚʝ˂ʘʚʘ (ʩʣ. 1.6ʘ). 

- ɸʢʦ ʿʝ ʫʙʨʟʘˁʝ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʙʨʟʠʥʝ, ʦʥʦ ʙʨʟʠʥʫ ʩʤʘˁʫʿʝ (ʩʣ. 1.6ʙ). ɸʢʦ ʩʝ ʪʝʣʦ 

ʜʦʚʦˀʥʦ ʜʫʛʦ ʫʩʧʦʨʘʚʘ, ʤʦʞʝ ʩʝ ʟʘʫʩʪʘʚʠʪʠ ʠ ʢʨʝʥʫʪʠ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʧʦʯʝʪʥʦʛ (ʩʣ. 

1.6ʚ). 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ ʠʟʥʦʩʠ (ʥʝ ʩʘʤʦ ʙʨʦʿʥʘ ʿʝʨ ʠʤʘ ʿʝʜʠʥʠʮʝ): 

12

12

tt

vv

t

v
a

-

-
=

D

D
= . 

ʀ ʜʘ ʿʝ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ  

- ʧʦʟʠʪʠʚʥʘ ʢʦʜ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ,  

- ʘ ʥʝʛʘʪʠʚʥʘ ʢʦʜ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ. 

- ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʋʨʘʜʠʪʠ ʟʘʜʘʪʘʢ 1.15. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.54. 



12 

 

 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʚʝʢʪʦʨʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʤʥʦʞʝˁʝʤ ʠ ʜʝˀʝˁʝʤ ʚʝʢʪʦʨʘ ʩʢʘʣʘʨʦʤ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʤʝʥʝ ʙʨʟʠʥʝ ʠʟ ʧʦʟʥʘʪʝ ʢʨʘʿˁʝ ʠ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ 

- ʀʩʧʨʘʚʥʦ ʜʝʬʠʥʠʰʝ ʫʙʨʟʘˁʝ ʪʝʣʘ 

- ʋʩʧʝʰʥʦ ʥʘʚʝʜʝʥʠ ʯʠʥʠʦʮʠ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ʫʙʨʟʘˁʝ ʪʝʣʘ 

- ʊʘʯʥʦ ʥʘʚʝʜʝʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʫʙʨʟʘˁʘ ʠ ʫʩʧʦʨʝˁʘ ʪʝʣʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 4 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʋʙʨʟʘˁʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʫʙʨʟʘˁʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʠʩʧʨʘʚʥʦ ʤʥʦʞʠ ʠ ʜʝʣʠ ʚʝʢʪʦʨʝ ʩʢʘʣʘʨʠʤʘ, 

- ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʫʙʨʟʘʚʘˁʘ ʠ ʫʩʧʦʨʘʚʘˁʘ ʪʝʣʘ, 

- ʜʝʬʠʥʠʰʝ ʫʙʨʟʘˁʝ ʪʝʣʘ, 

- ʠʟʨʘʯʫʥʘ ʫʙʨʟʘˁʝ ʪʝʣʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʠ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʿʝ ʧʨʦʤʝʥʘ ʠʟʚʨʰʝʥʘ, 

- ʦʜʨʝʜʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʫʙʨʟʘˁʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʘʚʮʠ ʠ ʩʤʝʨʦʚʠ ʙʨʟʠʥʘ ʢʦʜ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ 
ʢʨʝʪʘˁʘ, 

- ʧʦʟʥʘʿʝ ʩʤʠʩʘʦ ʧʦʟʠʪʠʚʥʝ ʠ ʥʝʛʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʫʙʨʟʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʢʨʝʪʘˁʝ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ.  

ɼʚʘ ʫʯʝʥʠʢʘ ʦʜʨʝʹʫʿʫ ʫʙʨʟʘˁʝ ʪʨʢʘʯʘ ʫ ʧʨʠʤʝʨʫ ʠʟ ʫ˅ʙʝʥʠʢʘ. 

ʋ ʧʦʯʝʪʥʦʿ ʬʘʟʠ ʪʨʢʝ ʪʨʢʘʯ ʿʝ ʙʨʟʠʥʫ ʦʜ m/s8  ʧʦʩʪʠʛʘʦ ʟʘ 4 ʩʝʢʫʥʜʝ. ʇʦʩʣʝ ʪʦʛʘ ʩʝ ʢʨʝʪʘʦ 

ʨʘʚʥʦʤʝʨʥʦ, ʜʘ ʙʠ ʩʝ ʫ ʢʨʘʿˁʦʿ ʬʘʟʠ ʪʨʢʝ ʟʘʫʩʪʘʚʠʦ ʫ ʪʦʢʫ 5 ʩʝʢʫʥʜʠ. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘˁʘ ʪʨʢʘʯʘ ʫ 

ʧʦʯʝʪʥʦʿ ʠ ʢʨʘʿˁʦʿ ʬʘʟʠ ʪʨʢʝ. 

ʈʝʰʝˁʝ:  

ʇʦʯʝʪʥʘ ʬʘʟʘ:       ʂʨʘʿˁʘ ʬʘʟʘ:  

m/s01=v        m/s83 =v  

m/s82 =v       m/s04 =v  

s01 =t         s03 =t  

s42 =t                               s54 =t                                       

2
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m
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a

   
2

34
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2

s

m
6,1

s0s5

s

m
8

s

m
0

-=
-

-

=
-

-
=

tt

vv
a  

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʫʯʝʥʠʮʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦʛ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ.  

constv=
C

 ( 0=Dv
C

),   ʧʘ ʿʝ   .0=a
C

 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ 

ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʢʨʝʪʘˁʘ. 
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ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʫʙʨʟʘˁʫ ʪʝʣʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ 

ɿʘʜʘʪʘʢ 1.12. ɸʫʪʦʤʦʙʠʣ ʙʨʟʠʥʫ ʦʜ 70 km/h ʜʦʩʪʠʞʝ ʟʘ 2 min. ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ ʘʫʪʦʤʦʙʠʣʘ? 

t

vv

t

v
a

D
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D

D
= 12 ,   2

12
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m
16,0

s120

s

m
0

s

m
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-

=
D

-
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D

D
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vv
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ʊʨʘʞʠʪʠ ʦʜ ʫʯʝʥʠʢʘ ʜʘ ʧʦʩʪʘʚʝ ʟʘʜʘʪʘʢ ʫ ʢʦʤʝ ʙʠ ʫʙʨʟʘˁʝ ʠʤʘʣʦ ʠʩʪʫ ʙʨʦʿʥʫ ʚʨʝʜʥʦʩʪ, ʘʣʠ ʙʠ ʙʠʣʦ ʥʝʛʘʪʠʚʥʦ. 

ʆʯʝʢʠʚʘʥʠ ʦʜʛʦʚʦʨ: ʀʩʪʠ ʘʫʪʦʤʦʙʠʣ (ʠʣʠ ʚʦʟ, ʤʦʪʦʨ...) ʩʝ ʟʘ ʠʩʪʦ ʚʨʝʤʝ ʟʘʫʩʪʘʚʠ ʘʢʦ ʩʝ ʢʨʝʪʘʦ ʥʘʚʝʜʝʥʦʤ ʙʨʟʠʥʦʤ. 

 

ɿʘʜʘʪʘʢ 1.14. ʋ ʪʦʢʫ ʥʘʛʣʦʛ ʢʦʯʝˁʘ, ʘʫʪʦʤʦʙʠʣ ʩʝ ʟʘʫʩʪʘʚʠ ʟʘ s.3  ɹʨʟʠʥʘ ʘʫʪʦʤʦʙʠʣʘ ʧʨʝ ʧʦʯʝʪʢʘ 

ʢʦʯʝˁʘ ʿʝ ʠʟʥʦʩʠʣʘ 50 km/h. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘˁʝ ʘʫʪʦʤʦʙʠʣʘ ʫ ʪʦʢʫ ʢʦʯʝˁʘ.  
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63,4
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s

m
9,13

s
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-
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D

-
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vv
a  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʥʝʛʘʪʠʚʥʦ ʿʝʨ ʩʝ ʪʝʣʦ ʫʩʧʦʨʘʚʘʣʦ.  

ʊʨʘʞʠʪʠ ʦʜ ʫʯʝʥʠʢʘ ʜʘ ʧʦʩʪʘʚʝ ʟʘʜʘʪʘʢ ʫ ʢʦʤʝ ʙʠ ʫʙʨʟʘˁʝ ʙʠʣʦ ʧʦʟʠʪʠʚʥʦ, ʠʩʪʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ.  

ɿʘʜʘʪʘʢ 1.16. ʄʠˀʘʥʘ ʩʚʦʿʫ ʙʨʟʠʥʫ ʧʦʚʝ˂ʘ ʟʘ 30 % ʫ ʪʦʢʫ ʧʝʪ ʩʝʢʫʥʜʠ. ʂʦʣʠʢʦ ʿʝ ʄʠˀʘʥʠʥʦ ʫʙʨʟʘˁʝ 

ʘʢʦ ʿʝ ˁʝʥʘ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ km/h?6,3  

ʋʯʝʥʠʢ ʢʦʿʠ ʧʦʟʥʘʿʝ ʧʨʦʮʝʥʪʥʠ ʨʘʯʫʥ ʦʜʨʝʹʫʿʝ ʢʨʘʿˁʫ ʙʨʟʠʥʫ ʠ ʧʨʝʪʚʘʨʘ ʿʝʜʠʥʠʮʝ. 

112 3,1 % 130 vvv == ,  
s

m
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s 3600

m 1000
6,31 ==v . 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʫʙʨʟʘˁʝ. 
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.63. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʥʘ ʪʝʤʫ ʫʙʨʟʘˁʘ ʪʝʣʘ  

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 
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- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...)  

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 5 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɹʨʟʠʥʘ. ʈʝʣʘʪʠʚʥʘ ʙʨʟʠʥʘ. ʉʨʝʜˁʘ ʙʨʟʠʥʘ. ʋʙʨʟʘˁʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʢʨʝʪʘˁʫ ʥʘʫʯʝʥʠʭ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʫʙʨʟʘˁʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʧʫʪʘˁʝ, ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʙʨʟʠʥʝ, 

- ʨʘʟʫʤʝ ʨʝʣʘʪʠʚʥʦʩʪ ʢʨʝʪʘˁʘ ʠ ʨʝʣʘʪʠʚʥʫ ʙʨʟʠʥʫ, 

- ʨʘʟʫʤʝ ʰʪʘ ʿʝ ʩʨʝʜˁʘ, ʘ ʰʪʘ ʪʨʝʥʫʪʥʘ ʙʨʟʠʥʘ, 

- ʨʝʰʘʚʘ ʢʚʘʣʠʪʘʪʠʚʥʝ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʟʘʜʘʪʢʝ ʠʟ ʠʟʫʯʘʚʘʥʠʭ ʦʙʣʘʩʪʠ, 

- ʠʩʧʨʘʚʥʦ ʤʥʦʞʠ ʠ ʜʝʣʠ ʚʝʢʪʦʨʝ ʩʢʘʣʘʨʠʤʘ, 

- ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʫʙʨʟʘʚʘˁʘ ʠ ʫʩʧʦʨʘʚʘˁʘ ʪʝʣʘ, 

- ʠʟʨʘʯʫʥʘ ʫʙʨʟʘˁʝ ʪʝʣʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʠ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʿʝ ʧʨʦʤʝʥʘ ʠʟʚʨʰʝʥʘ, 

- ʦʜʨʝʜʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʫʙʨʟʘˁʘ ʘʢʦ ʩʫ ʜʘʪʠ ʧʨʘʚʮʠ ʠ ʩʤʝʨʦʚʠ ʙʨʟʠʥʘ ʢʦʜ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ 
ʢʨʝʪʘˁʘ, 

- ʧʦʟʥʘʿʝ ʩʤʠʩʘʦ ʧʦʟʠʪʠʚʥʝ ʠ ʥʝʛʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʫʙʨʟʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ ʠ 

ʫʙʨʟʘˁʫ ʪʝʣʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʢʨʝʪʘˁʝ ʠ ʫʙʨʟʘˁʝ ʪʝʣʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ (ʠʣʠ ʫʯʝʥʠʢʝ ʜʝʣʠ ʫ 

ʛʨʫʧʝ) ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ ʧʨʘʚʠʣʥʦ 

ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ ˁʠʭʦʚʦʤ 

ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

ʈʘʟʛʦʚʘʨʘʿʫ, ʨʘʟʤʝˁʫʿʫ ʠʜʝʿʝ, 

ʜʦʛʦʚʘʨʘʿʫ ʩʝ ʠ ʧʨʝʟʝʥʪʫʿʫ (ʫʢʦʣʠʢʦ 

ʨʘʜʝ ʟʘʜʘʪʢʝ ʫ ʛʨʫʧʠ) 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʫʙʨʟʘˁʫ ʪʝʣʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʚʨʝʤʝʥʦʤ ʫʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ: 

- ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ ʠʣʠ 

- ʫ ʛʨʫʧʘʤʘ, ʨʝʬʝʨʠʰʫ˂ʠ ʨʝʰʝˁʘ, ʜʠʩʢʫʪʫʿʫ˂ʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʠ ʧʦʩʝʙʥʦ ʜʠʩʢʫʪʫʿʫ˂ʠ 

ʨʘʟʣʠʯʠʪʦ ʜʦʙʠʿʝʥʘ ʪʘʯʥʘ ʨʝʰʝˁʘ. 

ɿʘʜʘʪʘʢ 1.6. ɹʠʮʠʢʣʠʩʪʘ ʠ ʧʝʰʘʢ, ʢʨʝ˂ʫ˂ʠ ʩʝ ʫ ʠʩʪʦʤ ʩʤʝʨʫ, ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʥʘʹʫ ʧʦʨʝʜ ʠʩʪʝ ʙʘʥʜʝʨʝ 

(ʩʪʫʙ ʧʦʨʝʜ ʧʫʪʘ). ɹʠʮʠʢʣʠʩʪʘ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ m/s 2,5  ʫ ʦʜʥʦʩʫ ʥʘ ʧʝʰʘʢʘ, ʘ ʧʝʰʘʢ ʩʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʝʤˀʫ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ m/s. 5,1  ʂʦʣʠʢʦ ʧʨʝ ʧʝʰʘʢʘ ʙʠʮʠʢʣʠʩʪʘ ʩʪʠʛʥʝ ʜʦ ʩʣʝʜʝ˂ʝ ʙʘʥʜʝʨʝ, ʫʜʘˀʝʥʝ 

m 03 ? 
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ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʙʨʟʠʥʘ ʙʠʮʠʢʣʠʩʪʝ ʫ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʫ ʿʝʜʥʘʢʘ ʟʙʠʨʫ ˁʝʛʦʚʝ ʙʨʟʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʝʰʘʢʘ ʠ ʙʨʟʠʥʝ ʧʝʰʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʫ: 

,bppb vvv +=   

ʠ ʜʘ ʚʨʝʤʝ ʧʫʪʦʚʘˁʘ ʧʝʰʘʢʘ ʠʟʥʦʩʠ: s, 20
p

p ==
v

d
t  s, 5,7

bpp
b =

+
=

vv

d
t   

ʧʘ ʙʠʮʠʢʣʠʩʪʘ ʩʪʠʞʝ ʧʨʝ ʧʝʰʘʢʘ ʟʘ  s. 5,12bp =-tt   

1.1. ɿʘʜʘʪʘʢ 1.15. ʇʦʣʘʟʝ˂ʠ ʠʟ ʤʠʨʦʚʘˁʘ, ʫʙʨʟʘˁʠʤʘ 2m/s16,0  ʠ ,m/s15,0 2  ɽʣʚʠʨʘ ʠ ʀʚʘʥʘ ʜʦʩʪʠʞʫ 

ʙʨʟʠʥʝ m/s 2,2  ʠ  m/s, 2,5  ʧʦ ʨʝʜʫ. ʂʦʿʘ ʦʜ ˁʠʭ ʜʫʞʝ ʪʨʯʠ ʜʦ ʪʘʜʘ? 

ɱʝʜʘʥ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ɽʣʚʠʨʠʥʫ, ʘ ʜʨʫʛʠ ʀʚʘʥʠʥʫ ʙʨʟʠʥʫ ʠ ʠʟʚʦʜʠ ʪʨʘʞʝʥʠ ʟʘʢˀʫʯʘʢ.

  

s 75,13
E

E
E =
D
=D
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v
t , s. 67,16

I

I
I º
D
=D

a

v
t  ɼʫʞʝ ʪʨʯʠ ʀʚʘʥʘ. 

ɿʘʜʘʪʘʢ 1.64. ɺʦʟʝ˂ʠ ʙʠʮʠʢʣ ʙʨʟʠʥʦʤ km/h 10  ʄʘʨʢʦ ʩʫʩʪʠʞʝ ʄʘʨʠʿʫ ʢʦʿʘ ʚʦʟʠ ʙʠʮʠʢʣ ʙʨʟʠʥʦʤ 

km/h. 8  ɼʘ ʙʠ ʩʝ ʢʨʝʪʘʦ ʧʦʨʝʜ ˁʝ ʙʨʟʠʥʫ ʩʤʘˁʫʿʝ ʥʘ ʄʘʨʠʿʠʥʫ ʟʘ ʧʝʪ ʩʝʢʫʥʜʠ. ʂʦʣʠʢʠ ʩʫ ʄʘʨʢʦʚʦ 

ʫʙʨʟʘˁʝ ʠ ʫʩʧʦʨʝˁʝ? ʇʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ʄʘʨʢʦ ʙʨʟʠʥʫ ʩʤʘˁʫʿʝ ʪʘʢʦ ʜʘ ʄʘʨʠʿʠʥʫ ʙʨʟʠʥʫ ʧʦʩʪʠʞʝ ʫ 

ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʩʝ ʥʘʹʝ ʧʦʨʝʜ ˁʝ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʘʢˀʫʯʠ ʜʘ ʩʝ ʄʘʨʢʦʚʘ ʙʨʟʠʥʘ ʩʤʘˁʫʿʝ ʩʘ km/h101=v ʥʘ km/h82 =v  ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ ʥʘ ʪʘʙʣʠ. 

212 m/s 11,0-º
-

=
t

vv
a . 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʟʘʢˀʫʯʫʿʝ ʢʦʣʠʢʦ ʿʝ ʫʩʧʦʨʝˁʝ:  2m/s 11,0 .  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.51 ʠ 1.62. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 6 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ 

ʦʜ ʚʨʝʤʝʥʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ ʠ ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʠʤ ʧʨʘʚʦʣʠʥʠʿʩʢʠʤ ʢʨʝʪʘˁʝʤ, 

- ʢʦʥʩʪʘʥʪʥʦʰ˂ʫ ʫʙʨʟʘˁʘ ʢʦʜ ʦʚʦʛ ʢʪʝʨʘˁʘ, 

- ʛʨʘʬʠʢʦʤ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʟʘʚʠʩʥʦʰ˂ʫ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʛʨʘʬʠʢʦʤ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʨʘʟʣʠʢʦʤ ʠʟʤʝʹʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ (ʬʦʨʤʫʣʝ ʠ ʛʨʘʬʠʮʠ). 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʿʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʠʭ ʢʨʝʪʘˁʘ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ, 

- ʧʦʨʝʜʠ ʫʙʨʟʘˁʘ ʪʝʣʘ ʧʦʤʦ˂ʫ ʩʪʨʤʠʥʝ ˁʠʭʦʚʠʭ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 

 

 

 



21 

 

 

ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ɸʥʘʣʠʟʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʫʙʨʟʘˁʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʫʦʯʘʚʘˁʝ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʙʨʟʠʥʝ, 

ʫʙʨʟʘˁʘ ʠ ʚʨʝʤʝʥʘ ʠ ʠʟʚʦʹʝˁʝ 

ʟʘʢˀʫʯʘʢʘ ʧʨʠ ʠʟʚʦʹʝˁʫ ʦʜʛʦʚʘʨʘʫʿ˂ʠʭ 

ʬʦʨʤʫʣʘ. 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ʇʦʚʝʟʫʿʝ ʠʟʣʘʛʘˁʝ ʛʨʘʬʠʮʠʤʘ ʩʘ 

ʟʥʘˁʠʤʘ ʩʪʝʯʝʥʠʤ ʫ ʤʘʪʝʤʘʪʠʮʠ ʦ 

ʣʠʥʝʘʨʥʠʤ ʬʫʥʢʮʠʿʘʤʘ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʀʟʚʦʜʝ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʙʨʟʠʥʝ, ʫʙʨʟʘˁʘ 

ʠ ʚʨʝʤʝʥʘ 

ʎʨʪʘʿʫ ʛʨʘʬʠʢʝ  ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʠ 

ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ. 

ʈʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ, ʟʘʜʘʪʘʢ ʠ ʦʜʛʦʚʦʨʝ 

ʧʨʦʚʝʨʘʚʘ ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʧʠʪʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʩʝ ʥʘʫʯʝʥʦʛ ʥʘ ʧʨʝʪʭʦʜʥʦʤ ʯʘʩʫ. 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟ ʬʦʨʤʫʣʝ ʟʘ ʫʙʨʟʘˁʝ ʠʟʚʦʜʠ ʜʘ ʿʝ ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ 

tav D=D . 

ɼʝʬʠʥʠʩʘʪʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ: ʪʦ ʿʝ ʢʨʝʪʘˁʝ ʧʨʠ ʢʦʤʝ ʪʝʣʘ ʟʘ ʿʝʜʥʘʢʝ ʚʨʝʤʝʥʩʢʝ 

ʠʥʪʝʨʚʘʣʝ ʧʨʦʤʝʥʝ ʙʨʟʠʥʫ ʟʘ ʿʝʜʥʘʢʝ ʚʨʝʜʥʦʩʪʠ, ʪhʦ ʟʥʘʯʠ ʜʘ ʿʝ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

ʫʙʨʟʘˁʝ ʢʦʥʩʪʘʥʪʥʦ  

 . const
t

v
a =
D

D
=  

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ ʩʘ 

ʧʦʟʠʪʠʚʥʠʤ ʫʙʨʟʘˁʝʤ, ʘ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ ʩʘ 

ʥʝʛʘʪʠʚ-ʥʠʤ ʫʙʨʟʘˁʝʤ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʪʨʘʥʩʬʦʨʤʠʰʝ ʧʨʝʪʭʦʜʥʫ ʬʦʨʤʫʣʫ ʫʟʠʤʘʿʫ˂ʠ ʜʘ ʿʝ ʙʨʟʠʥʘ ʪʝʣʘ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ 

0t  (ʧʦʯʝʪʥʫ ʙʨʟʠʥʫ) 0v , ʠ ʘʢʦ ʿʝ ʙʨʟʠʥʘ ʪʝʣʘ ʫ ʪʨʝʥʫʪʢʫ t  (ʪʨʝʥʫʪʥʫ ʙʨʟʠʥʫ) v : 

)( 00 ttavv -=- . 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʜʘ ʟʘʢˀʫʯʝ: ɸʢʦ ʩʝ ʚʨʝʤʝ ʤʝʨʠ ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ (ʥʧʨ. ʩʪʘʨʪʦʚʘˁʝʤ ʰʪʦʧʝʨʠʮʝ ʫ 

ʪʦʤ ʪʨʝʥʫʪʢʫ), ʜʘ ʿʝ ,00 =t  ʧʘ ʿʝ ,0 tavv =-  ʦʜʥʦʩʥʦ: 

tavv += 0 . 
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ʅʘʛʣʘʩʠʪʠ ʧʦʥʦʚʦ ʜʘ ʿʝ ʟʘ ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ 0>a , ʘ ʟʘ ʫʩʧʦʨʝʥʦ 0<a .  

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʜʘ ʟʘʢˀʫʯʝ: ɸʢʦ ʪʝʣʦ ʢʨʝ˂ʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ (00 =v ), ʜʘ ʿʝ: 

tav= . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʯʝʩʪʦ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ ʩʘ a ʦʟʥʘʯʘʚʘ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ 

ʫʙʨʟʘˁʘ, ʦʜʥʦʩʥʦ ʫʩʧʦʨʝˁʝ. ʊʘʜʘ ʿʝ ʫʙʨʟʘˁʝ ʢʦʜ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ a- . ʋ ʪʦʤ ʩʣʫʯʘʿʫ ʟʘʚʠʩʥʦʩʪ 

ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʠʤʘ ʦʙʣʠʢ: 

tavv -= 0 . 

ɸʥʘʣʠʟʠʨʘʪʠ ʧʨʠʤʝʨ 1: ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ ʪʝʣʘ ʩʘ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ m/s 20 =v  ʠ 

ʫʙʨʟʘˁʝʤ .m/s 2.0 2=a   

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʦʜʨʝʹʫʿʝ ʙʨʟʠʥʫ ʪʝʣʘ ʥʘʢʦʥ 20 ʩʝʢʫʥʜʠ: 

s

m
 6s20

s

m
 2,0

s

m
 2

20 =³+=+= tavv . 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʫ ʧʨʚʠʭ 20 ʩʝʢʫʥʜʠ ʙʨʟʠʥʘ ʧʨʦʤʝʥʠʣʘ ʟʘ m/s4 ʠ ʜʘ ʩʝ ʟʘ ʠʩʪʫ 

ʚʨʝʜʥʦʩʪ ʤʦʨʘ ʧʨʦʤʝʥʠʪʠ ʩʚʘʢʠʭ ʥʘʨʝʜʥʠʭ 20 ʩʝʢʫʥʜʠ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʧʦʧʫˁʘʚʘ ʪʘʙʝʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ ʧʨʦʪʝʢʣʦʛ ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ 

ʟʘ ʧʨʚʠʭ 80 ʩʝʢʫʥʜʠ ʢʨʝʪʘˁʘ ʪʝʣʘ. 

s][t  0 20 40 60 80 

m/s][v  2 6 10 14 18 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ 

 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ ʿʝʜʥʘʢʘ ʥʫʣʠ, ʛʨʘʬʠʢ ʙʠ ʦʯʠʛʣʝʜʥʦ ʧʨʦʣʘʟʠʦ ʢʨʦʟ ʢʦʦʨʜʠʥʘʪʥʠ 

ʧʦʯʝʪʘʢ.  

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʙʠ ʚʝ˂ʝʤ ʫʙʨʟʘˁʫ ʦʜʛʦʚʘʨʘʦ ʩʪʨʤʠʿʠ ʛʨʘʬʠʢ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʘʟʘʪʠ ʜʘ ʟʘ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʫʯʝʥʠʮʠ ʪʨʝʙʘʿʫ ʜʘ ʘʥʘʣʠʟʠʨʘʿʫ ʧʨʠʤʝʨ 2 ʠʟ ʫ˅ʙʝʥʠʢʘ ï ʜʘ ʧʨʠʢʘʞʫ 

ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ ʟʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪˁʘ. 
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ʅʘʛʣʘʩʠʪʠ ʜʘ ʪʨʝʙʘ ʜʘ ʧʦʩʤʘʪʨʘʿʫ ʢʨʝʪʘˁʝ ʫ ʧʨʚʠʭ 80 ʩʝʢʫʥʜʠ ʪʝʣʘ ʢʦʿʝ ʩʝ ʢʨʝ˂ʝ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ 

m/s 150 =v  ʠ ʩʘ ʫʙʨʟʘˁʝʤ 
2m/s 25,0-=a . 

ɼʘʪʠ ʠʥʩʪʨʫʢʮʠʿʝ ï ʜʘ ʧʦʩʪʫʧʝ ʩʣʠʯʥʦ ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʨʠʤʝʨʫ. ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ 

ʥʝʿʘʩʥʦ˂ʝ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʟʘʢˀʫʯʠʚʘˁʝ ʦ ʢʘʨʘʢʪʝʨʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

- ʋʩʧʝʰʥʦ ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʘ ʠʟʤʝʹʫ ʫʙʨʟʘˁʘ ʠ ʚʨʝʤʝʥʘ ʠ ʙʨʟʠʥʝ ʠ ʚʨʝʤʝʥʘ 

- ʋʩʧʝʰʥʦ ʮʨʪʘˁʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʦʜʥʦʩʘ ʥʘʛʠʙʘ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʘʟʣʠʯʠʪʦ 

ʫʙʨʟʘʥʘ ʢʨʝʪʘˁʘ 

- ʊʘʯʥʦ ʨʘʯʫʥʘˁʝ ʙʨʟʠʥʝ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʘ ʤʝʹʫ ʚʝʣʠʯʠʥʘʤʘ ʥʘ ʪʘʙʣʠ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 7 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ 

ʦʜ ʚʨʝʤʝʥʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ (ʬʦʨʤʫʣʝ, 

ʛʨʘʬʠʮʠ), 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ 

ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ. 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ, ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʨʝʬʝʨʠʰʫ ʦ ʜʦʤʘ˂ʝʤ ʟʘʜʘʪʢʫ, ʨʝʰʝˁʫ ʧʨʦʙʣʝʤʘ 2 ʠʟ ʫ˅ʙʝʥʠʢʘ ï 

ʮʨʪʘ ʪʘʙʝʣʫ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʛʨʘʬʠʢ. 

ɸʥʘʣʠʟʘ ʢʨʝʪʘˁʘ ʪʝʣʘ ʩʘ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ m/s 150 =v  ʠ ʩʘ ʫʙʨʟʘˁʝʤ 
2m/s 25,0-=a  ʟʘ ʧʨʚʠʭ 80 

ʩʝʢʫʥʜʠ ʢʨʝʪʘˁʘ. ʅʘʢʦʥ 20 ʩʝʢʫʥʜʠ ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ˂ʝ ʙʠʪʠ  

s

m
 10s20

s

m
 25,0

s

m
 15

20 =³-=+= tavv . 

ʂʘʦ ʟʘ ʧʨʚʠʭ 20 ʩʝʢʫʥʜʠ, ʙʨʟʠʥʘ ˂ʝ ʩʝ ʩʤʘˁʠʚʘʪʠ ʟʘ m/s 5  ʠ ʟʘ ʩʚʘʢʠʭ ʥʘʨʝʜʥʠʭ 20 ʩʝʢʫʥʜʠ. 

s][t  0 20 40 60 80 

m/s][v  15 10 5 0 ï 5 
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ʉʫʤʠʨʘʪʠ ʦʩʦʙʠʥʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ. 

ɻʨʘʬʠʢ 

- ʿʝ ʨʘʩʪʫ˂ʠ ʢʦʜ ʫʙʨʟʘʥʦʛ, ʘ ʦʧʘʜʘʿʫ˂ʠ ʢʦʜ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ, 

- ʿʝ ʩʪʨʤʠʿʠ ʘʢʦ ʿʝ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ ʚʝ˂ʘ, 

- ʧʨʦʣʘʟʠ ʢʨʦʟ ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ ʘʢʦ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʥʫʣʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʫʙʨʟʘˁʫ ʪʝʣʘ ʠ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.17. ʏʦʚʝʢ ʩʝ ʢʨʝ˂ʝ s10  ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʫʙʨʟʘˁʝʤ .m/s1 2
 ʂʦʣʠʢʘ ʤʫ ʿʝ ʢʨʘʿˁʘ ʙʨʟʠʥʘ, 

ʘʢʦ ʿʝ ʧʦʯʝʪʥʘ ʠʟʥʦʩʠʣʘ m/s?2  

s

m
12s10

s

m
1

s

m
2

20 =³+=+= tavv . 

ɿʘʜʘʪʘʢ 1.20. ɼʚʘ ʪʝʣʘ ʩʝ ʢʨʝ˂ʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ. ʀʩʪʫ ʙʨʟʠʥʫ ʧʨʚʦ ʪʝʣʦ 

ʜʦʩʪʠʞʝ ʟʘ ʜʚʘ ʧʫʪʘ ʢʨʘ˂ʝ ʚʨʝʤʝ ʦʜ ʜʨʫʛʦʛ ʪʝʣʘ. ʂʦʣʠʢʠ ʿʝ ʦʜʥʦʩ ʫʙʨʟʘˁʘ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʪʝʣʘ? 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʦʜʨʝʹʫʿʝ ʜʦʩʪʠʛʥʫʪʝ ʙʨʟʠʥʝ ʪʝʣʘ:  

11 tav=  ʠ  ,22 tav=
 

ʀʟʿʝʜʥʘʯʘʚʘˁʝʤ ʙʨʟʠʥʘ ʜʦʙʠʿʘ ʪʨʘʞʝʥʠ ʦʜʥʦʩ:  

.2
1

2

2

1 ==
t

t

a

a
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ɿʘʜʘʪʘʢ 1.24. ʄʘʿʢʘ ʧʦʯʠˁʝ ʜʘ ʪʨʯʠ ʫʙʨʟʘˁʝʤ .m/s 0,2 2  ʇʦʩʣʝ s 10  ʟʘ ˁʦʤ, ʠʟ ʠʩʪʝ ʧʦʯʝʪʥʝ ʪʘʯʢʝ, 

ʢʨʝ˂ʝ ˂ʝʨʢʘ ʫʙʨʟʘˁʝʤ .m/s0.3 2
 ʇʦʩʣʝ ʢʦʛ ʚʨʝʤʝʥʘ ˂ʝʨʢʘ ʠ ʤʘʿʢʘ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʙʨʟʠʥʝ? ʂʦʣʠʢʦ ʿʝ ʪʘʜʘ 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ˁʠʭ? 

ʋʯʝʥʠʢ ʢʦʿʠ ʨʘʟʫʤʝ ʢʘʢʦ ʠʟʨʘʟʠʪʠ ʦʜʥʦʩʝ ʚʨʝʤʝʥʘ ʢʨʝʪʘˁʘ ʤʘʿʢʝ ʠ ˂ʝʨʢʝ ʧʠʰʝ ʥʘ 

ʪʘʙʣʠ ʟʘʚʠʩʥʦʩʪʠ ˁʠʭʦʚʠʭ ʙʨʟʠʥʘ ʦʜ ʚʨʝʤʝʥʘ. ɸʢʦ ʩʝ ʤʘʿʢʘ ʢʨʝ˂ʝ ʚʨʝʤʝ t, ˂ʝʨʢʘ ʩʝ 

ʢʨʝ˂ʝ ʚʨʝʤʝ tt ȹ- :  

mmm tav =
 ʠ 

).ȹ( mĺĺ ttav -=
 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʠʟ ʿʝʜʥʘʢʦʩʪʠ ʙʨʟʠʥʘ )ȹ( mĺmm ttata -=  ʜʦʙʠʿʘ ˁʠʭʦʚʘ ʚʨʝʤʝʥʘ 

ʢʨʝʪʘˁʘ ʜʦ ʠʟʿʝʜʥʘʯʘʚʘˁʘ ʙʨʟʠʥʘ: 

ʤʘʿʢʝ  s, 30
ȹ

mĺ

ĺ
m =

-
=

aa

ta
t  ʠ  ˂ʝʨʢʝ s. 20ȹmĺ =-= ttt  

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ˁʠʭ. ʆʥʦ ʿʝ ʫ ʪʦʤ ʪʨʝʥʫʪʢʫ ʿʝ ʿʝʜʥʘʢʦ ʨʘʟʣʠʮʠ ˁʠʭʦʚʠʭ ʧʨʝʹʝʥʠʭ 

ʧʫʪʝʚʘ: 

m. 30s)20(m/s 3,0
2

1
s) 30(m/s 2,0

2

1

2

1

2

1 22222
ĺĺ

2
mmĺm =³-³=-=-= tatassd  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.63. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʥʘ ʪʝʤʫ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ ʪʝʣʘ  

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

,  

,  

,  
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 8 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ɿʘʚʠʩʥʦʩʪ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ. ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʠʤ ʧʨʘʚʦʣʠʥʠʿʩʢʠʤ ʢʨʝʪʘˁʝʤ, 

- ʟʘʚʠʩʥʦʰ˂ʫ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʢʚʘʣʠʪʘʪʠʚʥʠʤ ʛʨʘʬʠʢʦʤ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʟʘʚʠʩʥʦʰ˂ʫ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʤʦʛʫ˂ʥʦʰ˂ʫ ʠʟʨʘʞʘʚʘˁʘ ʬʦʨʤʫʣʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ ʧʨʝʢʦ ʫʙʨʟʘˁʘ ʠʣʠ 

ʫʩʧʦʨʝˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ɸʥʘʣʠʟʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʫʙʨʟʘˁʫ 

ʠ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʫʦʯʘʚʘˁʝ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʙʨʟʠʥʝ, 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ, ʫʙʨʟʘˁʘ ʠ ʚʨʝʤʝʥʘ 

ʋʩʤʝʨʘʚʘ ʫʯʝʥʠʢʝ ʧʨʠ ʠʟʚʦʹʝˁʫ 

ʬʦʨʤʫʣʘ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ 

ʚʨʝʤʝʥʘ ʠ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ, ʧʦʚʝʟʫʿʫ, 

ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ  

ʀʟʚʦʜʝ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʙʨʟʠʥʝ, ʧʨʝʹʝʥʦʛ 

ʧʫʪʘ, ʫʙʨʟʘˁʘ ʠ ʚʨʝʤʝʥʘ 

ʎʨʪʘʿʫ ʛʨʘʬʠʢʝ  ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ 

ʚʨʝʤʝʥʘ 

ʈʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʧʠʪʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ 

ʢʨʝʪʘˁʫ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʅʘʮʨʪʘʪʠ ʦʧʰʪʠ ʦʙʣʠʢ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ 

ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʧʫʪ ʢʦʿʠ ʪʝʣʦ 

ʧʨʝʹʝ ʫ ʥʝʢʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ ʿʝʜʥʘʢ ʧʦʚʨʰʠʥʠ 

ʠʩʧʦʜ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʫ ʪʦʤ 

ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ.  

ʅʝʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʥʘ ʪʘʙʣʠ ʦʜʨʝʹʫʿʫ ʪʝ ʧʦʚʨʰʠʥʝ, 

ʦʜʥʦʩʥʦ ʬʦʨʤʫʣʝ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ 

ʚʨʝʤʝʥʘ.  

ʋʙʨʟʘʥʦ ʢʨʝʪˁʝ: ,
2

)( 0
0

vv
tvs

-
+=  ʧʘ ʧʦʰʪʦ ʿʝ  

tavv =- 0 , ʟʘʚʠʩʥʦʩʪ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ ʠʤʘ ʦʙʣʠʢ: 

2

0
2

1
tatvs += . 
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ʋʯʝʥʠʮʠ ʟʘʢˀʫʯʫʿʫ ʜʘ, ʘʢʦ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ ʥʫʣʘ )0( 0 =v , ʚʘʞʠ: 

2

2

1
tas= . 

ʉʣʠʯʥʦ, ʫʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʧʦʢʘʟʫʿʫ ʜʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ ʚʘʞʠ: ( ö
÷

õ
æ
ç

å -
+

2

 )( 0
0

tvv
tv , 

tavv -= 0 , ʦʜʥʦʩʥʦ: 

2

0
2

1
tatvs -= , 

ʛʜʝ ʿʝ a ʫʩʧʦʨʝˁʝ, ʦʜʥʦʩʥʦ ʘʧʩʦʣʫʪʥʘ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʥʝʢʘʜʘ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʪʝʣʘ ʥʠʿʝ ʧʦʟʥʘʪʦ, ʥʠʪʠ ʥʘʩ ʠʥʪʝʨʝʩʫʿʝ, ʧʘ ʿʝ ʟʛʦʜʥʦ ʥʘ˂ʠ 

ʬʦʨʤʫʣʫ ʢʦʿʘ ʧʦʚʝʟʫʿʝ ʙʨʟʠʥʫ ʠ ʧʨʝʹʝʥʠ ʧʫʪ.  

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʬʦʨʤʫʣʝ ʠʟʨʘʞʘʚʘˁʝʤ ʚʨʝʤʝʥʘ ʠʟ ʿʝʜʥʝ ʬʦʨʤʫʣʝ (tavv += 0 ) 

ʠ ʫʚʨʰʪʘʚʘˁʝʤ ʫ ʜʨʫʛʫ (2
0

2

1
tatvs += ): 

tavv += 0   Ý   a

vv
t 0-= ,   ʧʘ ʿʝ 

( )
a

vvvv

a

vvv

a

vv

a

vv
vtatvs

2

2

22

1
2
00

22
00

2
00

0
2

0

+-
+

-
=

-
+

-
=+=

 

a

vv

a

vvvvvvv
s

22

222 2
0

22
00

22
00 -

=
+-+-

=   Ý   
2
0

22 vvsa -= . 

ʀʟ ʧʦʩʣʝʜˁʝ ʿʝʜʥʘʯʠʥʝ ʤʦʞʝ ʩʝ ʜʦʙʠʪʠ ʟʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ: 

savv 22
0

2 +=   ʠʣʠ  savv 22
0 += . 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʢʘʢʦ ʦʚʝ ʟʘʚʠʩʥʦʩʪʠ ʠʟʛʣʝʜʘʿʫ ʘʢʦ ʩʝ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ 

ʦʧʠʩʫʿʝ ʧʦʤʦ˂ʫ ʫʩʧʦʨʝˁʘ a , ʦʜʥʦʩʥʦ ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ: 

savv 22
0

2 -=   ʠʣʠ  savv 22
0 -= . 

ɺʘʞʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʧʦʥʦʚʦ: ʋ ʿʝʜʥʘʯʠʥʘʤʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʘ ʢʨʝʪʘˁʘ ʧʨʝʢʦ 

ʫʩʧʦʨʝˁʘ,  

tavv -= 0 ,
   

2
0

2

1
tatvs -= ,

   
savv 22

0 -= , 

a ʧʨʝʜʩʪʘʚˀʘ ʫʩʧʦʨʝˁʝ, ʪʿ. ʘʧʩʦʣʫʪʥʫ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ. 
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʘʟʘʪʠ ʜʘ ʟʘ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʫʯʝʥʠʮʠ ʪʨʝʙʘʿʫ ʜʘ ʘʥʘʣʠʟʠʨʘʿʫ ʧʨʠʤʝʨ 3 ʠʟ ʫ˅ʙʝʥʠʢʘ ï ʟʘʚʠʩʥʦʩʪ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁ ʘ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʪʘʙʝʣʘʨʥʦ ʧʨʠʢʘʞʫ ʧʦʜʘʪʢʝ ʠ ʫ ʛʨʘʬʠʢ ʩʘʤʦ ʫʮʨʪʘʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʘʯʢʝ, ʙʝʟ ʮʨʪʘˁʘ 

ʛʨʘʬʠʢʘ ʢʨʦʟ ˁʠʭ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʥʝʿʘʩʥʦ˂ʝ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʟʘʢˀʫʯʠʚʘˁʝ ʦ ʢʘʨʘʢʪʝʨʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

- ʋʩʧʝʰʥʦ ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʘ ʠʟʤʝʹʫ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ  

- ʋʩʧʝʰʥʦ ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʘ ʠʟʤʝʹʫ ʙʨʟʠʥʝ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ 

- ʊʘʯʥʦ ʨʘʯʫʥʘˁʝ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʙʨʟʠʥʝ ʘʢʦ ʩʫ ʜʘʪʠ ʧʦʪʨʝʙʥʠ ʧʦʜʘʮʠ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʘ ʤʝʹʫ ʚʝʣʠʯʠʥʘʤʘ ʥʘ ʪʘʙʣʠ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 9 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ɿʘʚʠʩʥʦʩʪ ʧʫʪʘ ʦʜ 

ʚʨʝʤʝʥʘ  ʠ ʟʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ,  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ. 

 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ 

ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʟʘʚʠʩʥʦʩʪ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʠ 

ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ 

ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ. 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ, ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ, ʨʝʬʝʨʠʰʫ ʦ ʜʦʤʘ˂ʝʤ ʟʘʜʘʪʢʫ, ʨʝʰʝˁʫ ʧʨʦʙʣʝʤʘ 3 ʠʟ ʫ˅ʙʝʥʠʢʘ ï 

ʮʨʪʘ ʪʘʙʝʣʫ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʛʨʘʬʠʢ. 

ɸʥʘʣʠʟʘ ʢʨʝʪʘˁʘ ʪʝʣʘ ʩʘ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ m/s 2,00 =v
 
ʠ ʫʙʨʟʘˁʝʤ .m/s 01,0 2=a  ʟʘ ʧʨʚʠʭ 80 

ʩʝʢʫʥʜʠ ʢʨʝʪʘˁʘ.  

ɱʝʜʘʥ ʫʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʨʘʯʫʥʘ ʧʨʝʹʝʥʝ ʧʫʪʝʚʝ ʠ ʮʨʪʘ ʪʘʙʝʣʫ 

s][t
 0 20 40 60 80 

m][s

 

0 6 16 30 48 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʮʨʪʘ ʛʨʘʬʠʢ ʠ ʧʨʦʚʣʘʯʠ ʢʨʠʚʫ ʢʨʦʟ ʪʘʯʢʝ. 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʢʝ: 

- ʜʘ ʦʚʘ ʟʘʚʠʩʥʦʩʪ ʥʠʿʝ ʣʠʥʝʘʨʥʘ, 

- ʜʘ ʩʘ ʧʨʦʪʠʮʘˁʝʤ ʚʨʝʤʝʥʘ ʛʨʘʬʠʢ ʧʦʩʪʘʿʝ ʩʪʨʤʠʿʠ, ʰʪʦ 

ʦʜʛʦʚʘʨʘ ʚʝ˂ʦʿ ʙʨʟʠʥʠ ʪʝʣʘ.  
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ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʫʙʨʟʘˁʫ ʪʝʣʘ ʠ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.17. ʏʦʚʝʢ ʩʝ ʢʨʝ˂ʝ s10  ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʫʙʨʟʘˁʝʤ .m/s1 2
 ʂʦʣʠʢʘ ʤʫ ʿʝ ʢʨʘʿˁʘ ʙʨʟʠʥʘ, 

ʘʢʦ ʿʝ ʧʦʯʝʪʥʘ ʠʟʥʦʩʠʣʘ m/s?2  

s

m
12s10

s

m
1

s

m
2

20 =³+=+= tavv

. 

ɿʘʜʘʪʘʢ 1.21. ʊʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʫʩʧʦʨʝˁʝʤ .m/s5 2
 ʂʦʣʠʢʠ ʧʫʪ ʧʨʝʹʝ ʜʦʢ ʤʫ ʩʝ 

ʙʨʟʠʥʘ ʥʝ ʩʤʘˁʠ ʩʘ m/s10
  
ʥʘ m/s?4  

,22
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2 asvv -=      m.4,8
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ɿʘʜʘʪʘʢ 1.23. ʅʘ m 50  ʦʜ ʨʘʩʢʨʩʥʠʮʝ ʚʦʟʘʯ, ʢʦʿʠ ʩʝ ʢʨʝʪʘʦ ʙʨʟʠʥʦʤ ,km/h 06  ʧʦʯʠˁʝ ʜʘ ʢʦʯʠ ʟʙʦʛ 

ʯʝʛʘ ʩʝ ʜʦ ʨʘʩʢʨʩʥʠʮʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʫʩʧʦʨʝˁʝʤ .m/s2 2
 ʂʦʣʠʢʦ ʜʫʛʦ ʧʨʦʣʘʟʠ ʢʨʦʟ 

ʨʘʩʢʨʩʥʠʮʫ, ʰʠʨʦʢʫ m, 20  ʘʢʦ ʩʝ ʢʨʦʟ ˁʫ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ? 

ɱʝʜʘʥ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʙʨʟʠʥʫ ʘʫʪʦʤʦʙʠʣʘ ʥʘ ʫʣʘʟʫ ʫ ʨʘʩʢʨʩʥʠʮʫ:  .22
0 asvv -=  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʚʨʝʤʝ ʧʨʦʣʘʩʢʘ ʢʨʦʟ ʨʘʩʢʨʩʥʠʮʫ:   s. 27,2

22
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.57. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʥʘ ʪʝʤʫ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʝ ʪʝʣʘ  

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 
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- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 10 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ (ʬʦʨʤʫʣʝ, 

ʛʨʘʬʠʮʠ), 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ,  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʦ ʢʨʝʪʘˁʝ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ 

ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʫ ʮʠˀʫ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ 

ʢʨʝʪʘˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ (ʠʣʠ ʫʯʝʥʠʢʝ ʜʝʣʠ ʫ 

ʛʨʫʧʝ) ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ ʧʨʘʚʠʣʥʦ 

ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ ˁʠʭʦʚʦʤ 

ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

ʈʘʟʛʦʚʘʨʘʿʫ, ʨʘʟʤʝˁʫʿʫ ʠʜʝʿʝ, 

ʜʦʛʦʚʘʨʘʿʫ ʩʝ ʠ ʧʨʝʟʝʥʪʫʿʫ (ʫʢʦʣʠʢʦ 

ʨʘʜʝ ʟʘʜʘʪʢʝ ʫ ʛʨʫʧʠ)  

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʢʨʝʪʘˁʫ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʚʨʝʤʝʥʦʤ ʫʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ: 

- ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ ʠʣʠ 

- ʫ ʛʨʫʧʘʤʘ, ʨʝʬʝʨʠʰʫ˂ʠ ʨʝʰʝˁʘ, ʜʠʩʢʫʪʫʿʫ˂ʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʠ ʧʦʩʝʙʥʦ ʜʠʩʢʫʪʫʿʫ˂ʠ 
ʨʘʟʣʠʯʠʪʦ ʜʦʙʠʿʝʥʘ ʪʘʯʥʘ ʨʝʰʝˁʘ 

ɿʘʜʘʪʘʢ 1.19. ʂʨʝ˂ʫ˂ʠ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ, ʫʩʧʦʨʝˁʝʤ ,m/s0,2 2  ʄʠʣʘʥ ʩʝ ʟʘʫʩʪʘʚʠ ʥʘʢʦʥ s.01  

ʆʜʨʝʜʠʪʠ ʄʠʣʘʥʦʚʫ ʧʦʯʝʪʥʫ ʙʨʟʠʥʫ. 

,0 atvv -=   m/s. 2 0 ==atv  

ɿʘʜʘʪʘʢ 1.22. ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ ʿʝ m/s.5  ɿʘ s8  ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ʩʝ ʩʤʘˁʠ ʟʘ %. 60  

ʆʜʨʝʜʠʪʠ ʢʨʘʿˁʫ ʙʨʟʠʥʫ ʠ ʫʙʨʟʘˁʝ ʪʝʣʘ. 
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,4.06.0
100

60
00000 vvvvvv =-=-=

    

ɿʘʜʘʪʘʢ 1.26. ʄʦʪʦʮʠʢʣ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ m/s, 5  ʢʨʝ˂ʝ ʩʝ s 10  ʫʙʨʟʘˁʝʤ .m/s 5,2 2  ʅʘʮʨʪʘʪʠ ʛʨʘʬʠʢʝ 

ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ. ʆʜʨʝʜʠʪʠ ʧʨʝʹʝʥʠ ʧʫʪ ʤʦʪʦʮʠʢʣʘ ʟʘ ʪʦ ʚʨʝʤʝ. 

ʇʨʚʠ ʫʯʝʥʠʢ ʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ.  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʘʥʘʣʠʪʠʯʢʠ ʦʜʨʝʹʫʿʝ ʢʨʘʿˁʫ ʙʨʟʠʥʫ ʠ ʧʨʝʹʝʥʠ ʧʫʪ m/s, 30o =+= tavv  m. 175
2

2

o =+=
ta

tvs  

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʿʝ ʧʨʝʹʝʥʠ ʧʫʪ ʿʝʜʥʘʢ ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʧʦʚʨʰʠʥʠ ʥʘʣʘʟʠ ʧʨʝʹʝʥʠ ʧʫʪ ʥʘ ʜʨʫʛʠ ʥʘʯʠʥ 

m.175
2

s10m/s25
s10m/s5 =

³
+³=s

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.59 ʠ 1.64. 

ʈʝ˂ʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʟʘ ʩʣʝʜʝ˂ʠ ʯʘʩ ʧʦʥʝʩʫ ʣʝˁʠʨʝ ʠʣʠ ʪʨʦʫʛʣʦʚʝ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʥʘ ʪʝʤʫ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ ʪʝʣʘ  

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 11 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʂʠʥʝʤʘʪʠʢʘ ʨʘʚʥʦʤʝʨʥʦʛ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ 

ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʨʝʢʘʧʠʪʫʣʘʮʠʿʘ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʝˁʠʨ 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʠ  ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʢʨʝʪʘˁʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʠ  ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ (ʬʦʨʤʫʣʝ, ʛʨʘʬʠʮʠ), 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʠ  ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ (ʬʦʨʤʫʣʝ, ʛʨʘʬʠʮʠ), 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʠ  

ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʠ  

ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʠ  ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʢʨʝʪʘˁʝ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʝ ʟʘʚʠʩʥʦʩʪʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʧʨʠʤʝʥʠ ʬʦʨʤʫʣʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʧʫʪʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʘ ʢʨʝʪʘˁʘ, 

- ʥʘʮʨʪʘ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʟʘ ʦʚʘ ʢʨʝʪʘˁʘ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʬʦʨʤʫʣʘ ʩʘ ʫʙʨʟʘˁʝʤ ʠ ʫʩʧʦʨʝˁʝʤ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʨʘʚʥʦʤʝʨʥʘ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʘ ʢʨʝʪʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʠʤʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʫ ʮʠˀʫ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʦ 

ʤʝʭʘʥʠʯʢʦʤ ʢʨʝʪʘˁʫ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʦ ʥʘʫʯʝʥʦʤ ʦ ʤʝʭʘʥʠʯʢʦʤ ʢʨʝʪʘˁʫ.  

ʈʝʢʘʧʠʪʫʣʠʨʘʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʦ ʥʘʫʯʝʥʦʤ ʦ ʤʝʭʘʥʠʯʤʦʤ ʢʨʝʪʘˁʫ: 

- ʪʨʝʥʫʪʥʦʿ ʠ ʩʨʝʜˁʦʿ ʙʨʟʠʥʠ ʪʝʣʘ, 

- ʚʝʢʪʦʨʩʢʦʤ ʢʘʨʘʢʪʝʨʫ ʙʨʟʠʥʝ, 

- ʫʙʨʟʘˁʫ ʪʝʣʘ, 

- ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ ʪʝʣʘ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ɿʘʜʘʪʘʢ 1.18. ʄʦʪʦʨ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ, ʫʩʧʦʨʝˁʝʤ .m/s2 2
 ʂʦʣʠʢʠ ʧʫʪ ʧʨʝʣʘʟʠ ʜʦ 

ʟʘʫʩʪʘʚˀʘˁʘ, ʘʢʦ ʤʫ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʠʟʥʦʩʠʣʘ m/s?10  
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ɿʘʜʘʪʘʢ 1.47. ʍʝʣʠʢʦʧʪʝʨʝ ʣʝʪʠ ʦʜ ɿʨʝˁʘʥʠʥʘ ʜʦ ɺʨʰʮʘ 

min, 25  ʟʘʜʨʞʘʚʘ ʩʝ ʫ ɺʨʰʮʫ min, 10  ʠ ʥʘʩʪʘʚˀʘ ʧʫʪ ʢʘ 

ɹʝʣʦʿ ʎʨʢʚʠ ʜʦ ʢʦʿʝ ʩʪʠʞʝ ʟʘ min. 12  ʂʦʣʠʢʘ ʿʝ 

ʧʨʠʙʣʠʞʥʦ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʣʝʪʘ ʭʝʣʠʢʦʧʪʝʨʘ ʠʟʤʝʹʫ 

ɿʨʝˁʘʥʠʥʘ ʠ ɹʝʣʝ ʎʨʢʚʝ ʘʢʦ ʩʫ ˁʝʛʦʚʝ ʧʫʪʘˁʝ ʠʟʤʝʹʫ 

ʛʨʘʜʦʚʘ ʧʨʠʙʣʠʞʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʝ? ʋʜʘˀʝʥʦʩʪʠ ʠʟʤʝʹʫ 

ʛʨʘʜʦʚʘ ʦʜʨʝʜʠʪʝ ʩʘ ʧʨʠʣʦʞʝʥʝ ʢʘʨʪʝ ʢʦʨʠʩʪʝ˂ʠ ʟʥʘˁʘ ʠʟ 

ʛʝʦʛʨʘʬʠʿʝ.  

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʟʘʧʠʩʫʿʝ ʫʜʘˀʝʥʦʩʪ ɺʨʰʮʘ ʦʜ ɿʨʝˁʘʥʠʥʘ ʢʦʿʫ ʥʘ 

ʢʘʨʪʠ ʣʝˁʠʨʦʤ ʤʝʨʝ ʦʩʪʘʣʠ ʫʯʝʥʠʮʠ (ʩʨʝʜˁʫ ʚʨʝʜʥʦʩʪ)  

ʆʥʘ ʠʟʥʦʩʠ ʧʨʠʙʣʠʞʥʦ mm. 72  

ʋʯʝʥʠʮʠ ʘʥʘʣʠʟʠʨʘʿʫ ʜʘˀʠʥʘʨ ʥʘ ʢʘʨʪʠ: mm 15  ʥʘ ʢʘʨʪʠ ʦʜʛʦʚʘʨʘ ʫʜʘˀʝʥʦʩʪʠ ʦʜ km. 20   

ʀʟ ʧʨʦʧʦʨʮʠʿʝ x:mm 72km 20 :mm 15 =   ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʪʨʘʞʝʥʫ ʫʜʘˀʝʥʦʩʪ: km. 3,25
mm 15

mm 19km 20
º

³
=y

 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ ʦʜʨʝʹʫʿʝ ʫʜʘˀʝʥʦʩʪ ɹʝʣʝ ʎʨʢʚʝ ʦʜ ɺʨʰʮʘ: km. 3.25
mm 15

mm 19km 20
º

³
=y  

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʪʝ ʫʜʘˀʝʥʦʩʪʠ ʦʜʛʦʚʘʨʘʿʫ ʧʨʝʹʝʥʠʤ ʧʫʪʝʚʠʤʘ, ʠ ʜʘ ʪʨʝʙʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʩʪʘʿʘˁʝ ʭʝʣʠʢʦʧʪʝʨʘ, ʦʜʨʝʹʫʿʝ 

ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʥʘ ʮʝʣʦʤ ʧʫʪʫ: 

.
h

km
 9,154

60

h
 47

km 121,3

min 47

km 121,3

min 12min 10min 25

km 25,3km 96
sr º==

++

+
=v  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.70. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʥʘ ʪʝʤʫ ʨʘʚʥʦʤʝʨʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ 

ʢʨʝʪʘˁʝ ʪʝʣʘ  

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  
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- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VI  I                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 12 

 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʜʨʝʹʠʚʘˁʝ ʩʪʘʣʥʦʛ ʫʙʨʟʘˁʘ ʧʨʠ ʢʨʝʪʘˁʫ ʢʫʛʣʠʮʝ ʥʠʟ ʞʣʝʙ 

ʊʀʇ ʏɸʉɸ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ ʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ: 

- ʠʟʤʝʨʠʪʠ ʫʙʨʟʘˁʝ ʢʫʛʣʠʮʝ ʟʘ ʪʨʠ ʨʘʟʣʠʯʠʪʘ ʫʛʣʘ ʩʪʨʤʝ ʨʘʚʥʠ (ʦʢʦ 1, 2 ʠ ), 

- ʧʦʢʘʟʘʪʠ ʜʘ ʫʙʨʟʘˁʝ ʢʫʛʣʠʮʝ ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘʚʘˁʝʤ ʫʛʣʘ ʩʪʨʤʝ ʨʘʚʥʠ, 

- ʧʨʦʮʝʥʠʪʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʠ ʧʨʝʹʝʥʠ ʧʫʪ ʠ ʚʨʝʤʝ ˁʝʛʦʚʦʛ ʧʨʝʣʘʞʝˁʘ, 

- ʦʜʨʝʜʠ ʩʨʝʜˁʝ ʫʙʨʟʘˁʝ ʪʝʣʘ, 

- ʪʘʙʝʣʘʨʥʦ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ, 

- ʠʟ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʟʚʝʜʝ ʟʘʢˀʫʯʘʢ ʦ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʢʫʛʣʠʮʝ ʦʜ ʫʛʣʘ ʩʪʨʤʝ ʨʘʚʥʠ,  

- ʧʨʦʮʝʥʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʰʝ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, ʚʨʝʤʝʥʘ 

ʢʨʝʪʘˁʘ, ʫʙʨʟʘˁʘ ʠ ʥʘ ˁʠʭʦʚʝ ʿʝʜʠʥʠʮʝ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ 

ʠ ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ 

ʇʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ  

ʠ ʧʦʩʪʫʧʘʿʫ ʧʦ ˁʝʤʫ 

ʄʝʨʝ ʧʨʝʹʝʥʠ ʧʫʪ ʠ ʚʨʝʤʝʥʘ ˁʝʛʦʚʦʛ 

ʧʨʝʣʘʩʢʘ (ʪʨʠ ʧʫʪʘ) 

ʆʜʨʝʹʫʿʫ ʩʨʝʜˁʝ ʫʙʨʟʘˁʝ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʈʘʯʫʥʘʿʫ ʛʨʝʰʢʝ ʜʠʨʝʢʪʥʠʭ ʤʝʨʝˁʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫʤʫ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʝʥʠ ʧʨʝʹʝʥʠ ʧʫʪʝʚʠ ʠ ʚʨʝʤʝʥʘ ˁʠʭʦʚʦʛ ʧʨʝʣʘʩʢʘ 

- ʊʘʯʥʦ ʦʜʨʝʹʝʥʝ ʘʧʩʦʣʫʪʥʝ ʛʨʝʰʢʝ ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʀʟʜʚʦʿʝʥʠ ʠʩʧʨʘʚʥʠ ʟʘʢˀʫʯʮʠ ʦ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ʦʜ ʥʘʛʠʙʘ ʩʪʨʤʝ ʨʘʚʥʠ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 13 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʄʝʨʝˁʝ ʩʠʣʝ. ʈʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ. ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ ʠ ʧʦʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ ʝhʩʪʦʛ ʨʘʟʨʝʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ ʠ ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʦʧʪʠʮʘ, ʜʠʥʘʤʦʤʝʪʨʠ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʩʠʣʦʤ ʠ ʝˁʥʠʤ ʚʝʢʪʦʨʩʢʠʤ ʢʘʨʘʢʪʝʨʦʤ, 

- ʤʝʨʝˁʝʤ ʩʠʣʝ, 

- ʦʜʨʝʹʠʚʘˁʝʤ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʠʩʪʦʛ ʧʨʘʚʮʘ, 

- ʧʦʚʝʟʘʥʦʰ˂ʫ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʠ ˁʝʛʦʚʦʛ ʫʙʨʟʘˁʘ, 

- ɿʘʢʦʥʦʤ ʠʥʝʨʮʠʿʝ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʤʝʨʠ ʩʠʣʫ ʜʠʥʘʤʦʤʝʪʨʦʤ, 

- ʩʘʙʠʨʘ ʩʠʣʝ ʠʩʪʦʛ ʧʨʘʚʮʘ, 

- ʧʦʚʝʟʫʿʝ ʩʠʣʫ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʩʘ ˁʝʛʦʚʠʤ ʫʙʨʟʘˁʝʤ, 

- ʧʦʿʘʚʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʦʙʿʘʩʥʠ ʚʘʞʝˁʝʤ ɿʘʢʦʥʘ ʠʥʝʨʮʠʿʝ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʩʠʣʘʤʘ ʫ 

ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ,  

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ʂʨʦʟ ʘʢʪʠʚʥʫ ʩʘʨʘʜˁʫ ʩʘ ʫʯʝʥʠʮʠʤʘ 

ʧʦʜʩʝ˂ʘ ʠʭ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ 

ʨʘʟʨʝʜʫ ʦ ʩʠʣʘʤʘ:  

ʤʝʨʝˁʫ ʩʠʣʝ, ˁʝʥʠʤ ʿʝʜʠʥʠʮʘʤʘ,  

ˁʝʥʦʤ ʚʝʢʪʦʨʩʢʦʤ ʢʘʨʘʢʪʝʨʫ, 

ʩʘʙʠʨʘˁʫ ʩʠʣʘ ʠ ɿʘʢʦʥʫ ʠʥʝʨʮʠʿʝ.  

ɼʝʤʦʥʩʪʨʘʮʠʿʦʤ ʢʨʝʪʘˁʘ ʚʝʨʪʠʢʘʣʥʦ 

ʙʘʯʝʥʝ ʣʦʧʪʠʮʝ ʦʙʿʘʰˁʘʚʘ ʚʝʟʫ 

ʫʙʨʟʘˁʘ ʠ ʩʠʣʝ. 

ʇʦʚʝʟʫʿʝ ʠʟʣʘʛʘˁʝ ʦ ʚʝʢʪʦʨʩʢʦʤ 

ʢʘʨʘʢʪʝʨʫ ʩʠʣʝ ʩʘ ʟʥʘˁʠʤʘ ʩʪʝʯʝʥʠʤ ʫ 

ʤʘʪʝʤʘʪʠʮʠ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʎʨʪʘʿʫ ʨʝʟʫʣʪʫʿʫ˂ʝ ʚʝʢʪʦʨʝ ʩʠʣʝ 

ɹʘʮʘˁʝʤ ʣʦʧʪʝ ʫʚʠʩ ʟʘʢˀʫʯʫʿʫ ʦ 

ʦʜʥʦʩʠʤʘ ʚʝʢʪʦʨʘ ʫʙʨʟʘˁʘ ʠ ʩʠʣʝ 

ʈʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ, ʟʘʜʘʪʘʢ ʠ ʦʜʛʦʚʦʨʝ 

ʧʨʦʚʝʨʘʚʘ ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʦ ʢʦʿʠʤ ʩʫ ʩʠʣʘʤʘ ʫʯʠʣʠ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ˂ʝ ʦ ʩʠʣʘʤʘ ʜʝʪʘˀʥʠʿʝ ʫʯʠʪʠ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ, ʢʘʦ ʠ ˁʠʭʦʚʦʿ ʚʝʟʠ ʩʘ ʫʙʨʟʘˁʝʤ ʪʝʣʘ. 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ:  

- ɼʘ ʩʠʣʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʜʝʬʦʨʤʘʮʠʿʝ ʪʝʣʘ ʠ ʜʦ ʧʨʦʤʝʥʝ 

ʥʘʯʠʥʘ ʢʨʝʪʘˁʘ ʪʝʣʘ ʠ ʜʘ ʿʝ ʩʠʣʘ ʤʝʨʘ ʫʟʘʿʘʤʥʦʛ ʜʝʣʦʚʘˁʘ 

ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ. 

- ʅʘ ʿʝʜʠʥʠʮʝ ʟʘ ʩʠʣʫ: ˁʫʪʥ (N) ʢʠʣʦˁʫʪʥ N) 1000kN 1( =  

ʠ ʤʠʣʠˁʫʪʥ N).0,001mN1( =  

- ɼʘ ʿʝ ʩʠʣʘ ʚʝʢʪʦʨʩʢʘ ʚʝʣʠʯʠʥʘ. 

- ɼʘ ʩʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʤʝʨʠ ʜʠʥʘʤʦʤʝʪʨʦʤ.  

- ɼʘ ʿʝ ʪʝʣʦ ʫ ʨʘʚʥʦʪʝʞʠ ʢʘʜʘ ʿʝ ʨʝʟʫʣʪʘʥʪʘ ʩʚʠʭ ʩʠʣʘ ʢʦʿʝ ʥʘ 

ˁʝʛʘ ʜʝʣʫʿʫ ʥʫʣʘ.  
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- ɼʘ ʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʫ ʨʘʚʥʦʪʝʞʠ ʢʘʜʘ ʝʣʘʩʪʠʯʥʘ ʩʠʣʘ ʦʧʨʫʛʝ )( eF
C

 ʠ ʩʠʣʘ ʢʦʿʫ ʤʝʨʠ 

ʜʠʥʘʤʦʤʝʪʘʨ )(F
C

 ʠʤʘʿʫ ʠʩʪʠ ʠʥʪʝʥʟʠʪʝʪ ʠ ʧʨʘʚʘʮ, ʘʣʠ ʩʫʧʨʦʪʘʥ ʩʤʝʨ ʧʘ ʩʝ ʧʦʥʠʰʪʘʚʘʿʫ.  

- ɼʘ ʩʫ ʪʝ ʩʠʣʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʝ ʧʨʦʤʝʥʠ ʜʫʞʠʥʝ ʦʧʨʫʛʝ :)( lD   

lkFF D== e ,  

ʛʜʝ ʩʝ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪʠ (k) ʥʘʟʠʚʘ ʢʨʫʪʦʩʪ ʦʧʨʫʛʝ ʠ ʟʘʚʠʩʠ ʦʜ ˁʝʥʠʭ ʦʩʦʙʠʥʘ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʯʠʥʝ ʦʜʨʝ́ ʠʚʘˁʘ ʨʝʟʫʣʪʫʿʫ˂ʝ ʩʠʣʝ ʢʨʦʟ ʧʨʠʤʝʨʝ.  

ʇʨʠʤʝʥʠʪʠ ʧʨʘʚʠʣʦ ʥʘʜʦʚʝʟʠʚʘˁʘ ʚʝʢʪʦʨʘ ʫ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʝʤ ʩʣʫʯʘʿʫ, ʢʘʜʘ ʥʘ ʪʝʣʦ ʜʝʣʫʿʫ ʜʚʝ ʩʠʣʝ 

ʠʩʪʦʛ ʧʨʘʚʮʘ. 

ʈʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ )( RF
C

 ʿʝ ʟʙʠʨ ʩʚʠʭ ʩʠʣʘ ...) ,,,( 321 FFF
CCC

 ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ, ʰʪʦ ʩʝ ʟʘʧʠʩʫʿʝ ʥʘ 

ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

...321R +++= FFFF
CCCC

. 

ʇʨʠʤʝʨ ʩʘʙʠʨʘˁʘ ʚʠʰʝ ʩʠʣʘ ʠʩʪʦʛ ʧʨʘʚʮʘ, ʘʣʠ ʨʘʟʣʠʯʠʪʠʭ ʩʤʝʨʦʚʘ, ʯʠʿʠ ʩʫ ʠʥʪʝʥʟʠʪʝʪʠ N, 601=F  

N, 702 =F  N, 203 =F  N, 504 =F  N 305 =F  ʠ N. 406 =F
 
 

ʀʟʚʝʩʪʠ ʟʘʢˀʫʯʢʝ:  

ɸʢʦ ʿʝ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʩʚʠʭ ʩʠʣʘ ʢʦʿʝ ʩʝ ʩʘʙʠʨʘʿʫ ʠʩʪʠ, ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʨʝʟʫʣʪʫʿʫ˂ʝ ʩʠʣʝ ʿʝ ʠʩʪʠ ʢʘʦ 

ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʪʠʭ ʩʠʣʘ, ʘ ʠʥʪʝʥʟʠʪʝʪ ʿʦʿ ʿʝ ʿʝʜʥʘʢ ʟʙʠʨʫ ʠʥʪʝʥʟʠʪʝʪʘ ʩʚʠʭ ʩʠʣʘ: 

...321R +++= FFFF . 

ɸʢʦ ʿʝ ʧʨʘʚʘʮ ʩʚʠʭ ʩʠʣʘ ʠʩʪʠ, ʘʣʠ ʩʚʝ ʩʠʣʝ ʥʝʤʘʿʫ ʠʩʪʝ ʩʤʝʨʦʚʝ, ʟʛʦʜʥʦ ʿʝ ʛʨʫʧʠʩʘʪʠ ʩʠʣʝ ʩʫʧʨʦʪʥʠʭ 

ʩʤʝʨʦʚʘ. ʇʦʩʝʙʥʦ ʩʝ ʩʘʙʠʨʘʿʫ ʩʚʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʫ ʿʝʜʥʦʤ )( 642 FFF ++ , ʧʘ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ 

)( 531 FFF ++ .  

ʋ ʧʨʠʤʝʨʫ ʿʝ: N 50 531642R =---++= FFFFFFF . 
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ʉʤʝʨ ʨʝʟʫʣʪʫʿʫ˂ʝʛ ʚʝʢʪʦʨʘ ʿʝ ʫ ʩʤʝʨʫ ʛʨʫʧʝ ʚʝʢʪʦʨʘ ʯʠʿʠ ʿʝ ʟʙʠʨ ʠʥʪʝʥʟʠʪʝʪʘ ʚʝ˂ʠ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ 

ʪʦ ʩʤʝʨ ʚʝʢʪʦʨʘ 42  , FF
CC

 ʠ .6F
C

 

ʉʘ ʩʣʠʢʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʢʝ:  

ɸʢʦ ʩʠʣʝ 1F
C

 
ʠ 2F
C

 ʠʤʘʿʫ ʠʩʪʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʿʝ ʿʝʜʥʘʢ ʟʙʠʨʫ ˁʠʭʦʚʠʭ 

ʠʥʪʝʥʟʠʪʝʪʘ ),( 21R FFF +=  ʘ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʩʫ ʿʝʜʥʘʢʠ ˁʠʭʦʚʠʤ ʧʨʘʚʮʠʤʘ ʠ ʩʤʝʨʦʚʠʤʘ. 

ɸʢʦ ʩʠʣʝ 1F
C

 
ʠ 2F
C

 ʠʤʘʿʫ ʠʩʪʠ ʧʨʘʚʘʮ ʠ ʩʫʧʨʦʪʥʝ ʩʤʝʨʦʚʝ (ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʿʝ ʿʝʜʥʘʢ 

ʨʘʟʣʠʮʠ ˁʠʭʦʚʠʭ ʠʥʪʝʥʟʠʪʝʪʘ),( 21R FFF -=  ʧʨʘʚʘʮ ʿʝ ʠʩʪʠ ʢʘʦ ʧʨʘʚʘʮ ʩʠʣʘ, ʘ ʩʤʝʨ ʿʝ ʫ ʩʤʝʨʫ ʩʠʣʝ 

ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ. 

ɸʢʦ ʩʠʣʝ 1F
C

 
ʠ 2F
C

 ʠʤʘʿʫ ʠʩʪʝ ʠʥʪʝʥʟʠʪʝʪʝ ʠ ʧʨʘʚʮʝ, ʘ ʩʫʧʨʦʪʥʝ ʩʤʝʨʦʚʝ, ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ 

ʩʠʣʘ ʿʝ ʥʫʣʘ ).0( R =F  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʤʘʩʘ ʤʝʨʘ ʠʥʝʨʪʥʦʩʪʠ ʪʝʣʘ ʠ ʜʘ ʿʦʿ ʿʝ ʿʝʜʠʥʠʮʘ 

ʢʠʣʦʛʨʘʤ (kg). 
 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʇʨʚʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʠʣʠ ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ ʢʦʿʠ ʛʣʘʩʠ: ʊʝʣʦ ʦʩʪʘʿʝ ʫ ʩʪʘˁʫ 

ʤʠʨʦʚʘˁʘ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ ʩʚʝ ʜʦʢ ʥʘ ˁʝʛʘ ʥʝ ʜʝʣʫʿʝ ʥʝʢʘ ʩʠʣʘ, ʦʜʥʦʩʥʦ 

,constv=
C

 ʩʚʝ ʜʦʢ ʿʝ 0R =F
C

 ʠ ʜʘ ʩʝ ʢʨʝʪʘˁʝ ʪʝʣʘ ʧʦ ʧʨʝʩʪʘʥʢʫ ʜʝʿʩʪʚʘ ʜʨʫʛʠʭ ʪʝʣʘ (ʩʠʣʘ) ʥʘ ˁʝʛʘ 

ʥʘʟʠʚʘ ʢʨʝʪʘˁʝ ʧʦ ʠʥʝʨʮʠʿʠ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ ʚʘʞʠ ʠ ʘʢʦ ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ ʚʠʰʝ ʩʠʣʘ, ʘʣʠ ʿʝ ˁʠʭʦʚʘ ʨʝʟʫʣʪʘʥʪʘ ʿʝʜʥʘʢʘ 

ʥʫʣʠ ).0( R =F
C

  

ʂʨʦʟ ʧʨʠʤʝʨ ʢʨʝʪʘˁʘ ʣʦʧʪʠʮʝ ʙʘʯʝʥʝ ʚʝʨʪʠʢʘʣʥʦ 

ʫʚʠʩ, ʧʦʚʝʟʘʪʠ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʥʘ ʪʝʣʦ ʩʘ ʧʨʦʤʝʥʦʤ 

ʥʘʯʠʥʘ ˁʝʛʦʚʦʛ ʢʨʝʪʘˁʘ. ʋʟ ʨʘʟʛʦʚʦʨ ʠʟʚʝʩʪʠ 

ʟʘʢˀʫʯʢʝ: 

ʊʝʣʦ ʠʟ ʤʠʨʦʚʘˁʘ ʧʦʢʨʝ˂ʝ ʩʠʣʘ ʩʘʦʧʰʪʘʚʘʿʫ˂ʠ ʤʫ 

ʙʨʟʠʥʫ ʢʦʿʘ ʠʤʘ ʠʩʪʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʢʘʦ ʩʠʣʘ ʢʦʿʘ 

ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ. 

ɹʨʟʠʥʫ ʪʝʣʘ ʧʦʚʝ˂ʘʚʘ (ʫʙʨʟʘʚʘ ʛʘ) ʜʝʣʦʚʘˁʝ ʩʠʣʝ 

ʢʦʿʘ ʠʤʘ ʠʩʪʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʢʘʦ ʙʨʟʠʥʘ ʪʝʣʘ.  

ɹʨʟʠʥʫ ʪʝʣʘ ʩʤʘˁʫʿʝ (ʫʩʧʦʨʘʚʘ ʛʘ) ʜʝʣʦʚʘˁʝ ʩʠʣʝ 

ʠʩʪʦʛ ʧʨʘʚʮʘ, ʘʣʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʙʨʟʠʥʝ ʪʝʣʘ.  

ʇʨʘʚʘʮ ʠ ʩʤʝʨ ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ ʢʦʿʝ ʠʟʘʟʠʚʘ ʪʘ ʩʠʣʘ 

ʩʫ ʫʚʝʢ ʿʝʜʥʘʢʠ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ 

ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ 

- ʋʨʘʜʠʪʠ ʟʘʜʘʪʘʢ 1.27. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.76 ʠ 1.77. 

 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʤʝʨʠ ʩʠʣʫ 
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- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʨʝʟʫʣʪʘʥʪʝ ʚʝʢʪʦʨʘ ʩʠʣʝ ʠʩʪʦʛ ʧʨʘʚʮʘ 

- ʀʩʧʨʘʚʥʦ ʜʝʬʠʥʠʰʝ ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ 

- ʋʩʧʝʰʥʦ ʧʦʚʝʟʫʿʝ ʩʠʣʫ ʩʘ ʫʙʨʟʘˁʝʤ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 

ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...). 

 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



50 

 

 

ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 14 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʄʝʨʝˁʝ ʩʠʣʝ. ʈʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ. ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ, ʛʨʫʧʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʘʤʘ ʠ ˁʠʭʦʚʦʤ ʚʝʢʪʦʨʩʢʦʤ ʢʘʨʘʢʪʝʨʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʤʝʨʝˁʫ ʩʠʣʝ,  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʦʜʨʝʹʠʚʘˁʫ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʠʩʪʦʛ ʧʨʘʚʮʘ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʧʦʚʝʟʘʥʦʰ˂ʫ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʠ ˁʝʛʦʚʦʛ ʫʙʨʟʘˁʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ, 

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʤʝʨʠ ʩʠʣʫ, 

- ʦʜʨʝʹʫʿʝ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʠʩʪʦʛ ʧʨʘʚʮʘ, 

- ʧʦʚʝʟʫʿʝ ʩʠʣʫ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʩʘ ʫʙʨʟʘˁʝʤ ʪʝʣʘ, 

- ʧʦʿʘʚʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʦʙʿʘʩʥʠ ʚʘʞʝˁʝʤ ɿʘʢʦʥʘ ʠʥʝʨʮʠʿʝ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʇʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʩʠʣʘʤʘ ʠ ˁʠʭʦʚʦʿ 

ʚʝʟʠ ʩʘ ʫʙʨʘʟʘˁʝʤ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʣʠʢʘ ʠ ʮʨʪʝʞʘ ʩ ʮʠˀʝʤ ʧʦʥʘʚˀʘˁʘ ʠ 

ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʦ ʩʠʣʘʤʘ, 

ˁʠʭʦʚʦʤ ʤʝʨʝˁʫ ʠ ʦʜʨʝʹʠʚʘˁʫ 

ʨʝʟʫʣʪʘʥʪʠ ʩʠʣʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʩʠʣʘʤʘ  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.28. ʆʜʨʝʜʠʪʝ ʛʨʘʬʠʯʢʠ ʨʝʟʫʣʪʘʥʪʫ ʩʠʣʘ ʥʘ ʩʣʠʮʠ. 

ʋʯʝʥʠʢ ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ ʥʘ ʪʘʙʣʠ.    

 

ɿʘʜʘʪʘʢ 1.82. ʅʘ ʜʠʥʘʤʦʤʝʪʘʨ ʿʝ ʦʢʘʯʝʥʘ ʢʦʬʠʮʘ ʤʘʩʝ g. 200k =m  ʂʦʣʠʢʘ ʩʝ ʥʘʿʚʝ˂ʘ ʟʘʧʨʝʤʠʥʘ ʚʦʜʝ 

ʩʤʝ ʥʘʩʫʪʠ ʫ ʢʦʬʠʮʫ ʘʢʦ ʿʝ ʦʧʩʝʛ ʜʠʥʘʤʦʤʝʪʨʘ N? 5  ʆʧʩʝʛ ʤʝʨʥʦʛ ʠʥʩʪʨʫʤʝʥʪʘ ʿʝ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ 

ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʢʦʿʫ ʤʦʞʝ ʜʘ ʠʟʤʝʨʠ. 
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ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʪʝʞʠʥʘ ʢʦʬʝ ʠ ʚʦʜʝ ʤʦʨʘ ʙʠʪʠ ʤʘˁʘ ʦʜ ʦʧʩʝʛʘ ʜʠʥʘʤʦʤʝʪʨʘ ʧʠʰʝ ʥʘ ʪʘʙʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʦʜʥʦʩ

maxvk )( Fgmm ¢+
 
ʘ ʫʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʦʜʨʝʜʠʪʠ ʤʘʩʫ ʚʦʜʝ ʟʘʚʨʰʘʚʘ ʟʘʜʘʪʘʢ: 

maxk )( FgVm ¢+r ,
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ɿʘʜʘʪʘʢ 1.31. ʂʦʥʦʧʘʮ ʫ ʬʠʩʢʫʣʪʫʨʥʦʿ ʩʘʣʠ ʤʦʞʝ ʜʘ ʠʟʜʨʞʠ ʩʠʣʫ ʟʘʪʝʟʘˁʘ ʦʜ kN 2 . ʂʦʣʠʢʦ ʜʝʯʘʢʘ, 

ʩʚʘʢʠ ʤʘʩʝ ʧʦ kg, 45=m  ʩʤʝ ʠʩʪʦʚʨʝʤʝʥʦ ʚʠʩʠʪʠ ʥʘ ʢʦʥʦʧʮʫ? 

ʋʯʝʥʠʢ ʢʦʿʠ ʩʭʚʘʪʘ ʜʘ ʪʝʞʠʥʘ n ʜʝʯʘʢʘ (nmgQ= ) ʥʝ ʩʤʝ ʙʠʪʠ ʚʝ˂ʘ ʦʜ ʜʦʟʚʦˀʝʥʝ ʩʠʣʝ ʟʘʪʝʟʘˁʘ ʢʦʥʦʧʮʘ, ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ 

ʥʘ ʪʘʙʣʠ: maxTnmg¢ ,  ʧʘ ʿʝ   .53,4max º¢
mg

T
n  ʏʝʪʚʦʨʠʮʘ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.78. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 15 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ ʠ ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʢʦʤʧʣʝʪ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ ɼʨʫʛʠʤ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʦʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʚʝʟʘʥʦʩʪ ʩʠʣʝ, ʤʘʩʝ, ʠ ʫʙʨʟʘˁʘ, 

- ʨʘʟʫʤʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ, 

- ʧʦʿʘʚʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʦʙʿʘʩʥʠ ʚʘʞʝˁʝʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʩʠʣʘʤʘ ʠ 

ʫʙʨʟʘˁʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ,  

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʤʝʹʫʩʦʙʥʦʿ ʟʘʚʠʩʥʦʩʪʠ ʩʠʣʝ, ʤʘʩʝ ʠ 

ʫʙʨʟʘˁʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ʇʦʚʝʟʫʿʝ ʚʝʢʪʦʨʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ ʩʘ ʟʥʘˁʠʤʘ ʩʪʝʯʝʥʠʤ ʫ 

ʤʘʪʝʤʘʪʠʮʠ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʦ ʤʝʹʫʩʦʙʥʦʿ 

ʟʘʚʠʩʥʦʩʪʠ ʩʠʣʝ, ʤʘʩʝ ʠ ʫʙʨʟʘˁʘ 

ʇʦʚʝʟʫʿʫ ʦʚʝ ʟʘʚʠʩʥʦʩʪʠ ʩʘ ʠʩʢʫʩʪʚʦʤ 

ʠʟ ʞʠʚʦʪʘ 

ʈʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʦ ʥʘʫʯʝʥʦʤ ʦ ʩʠʣʠ ʠ ʫʙʨʟʘˁʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʠʟ ʠʩʢʫʩʪʚʘ: ʿʘʯʦʤ ʩʠʣʦʤ ʛʫʨʥʝʪʝ ʪʝʣʦ ʠʟ ʤʠʨʦʚʘˁʘ ʜʦʙʠʿʘ ʚʝ˂ʝ 

ʫʙʨʟʘˁʝ, ʟʘ ʢʨʘ˂ʝ ʚʨʝʤʝ ʧʦʩʪʠʞʝ ʥʝʢʫ ʙʨʟʠʥʫ. ʄʝʪʘʣʥʦ ʿʢʫʛʣʠ ʙʨʟʠʥʘ ʙʨʞʝ ʨʘʩʪʝ ʢʘʜʘ ʿʝ ʙʣʠʞʝ 

ʤʘʛʥʝʪʫ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ,  

ʿʘʯʘ ʩʠʣʘ ʟʘ ʢʨʘ˂ʝ ʚʨʝʤʝ ʚʨʰʠ ʦʜʨʝʹʝʥʫ ʧʨʦʤʝʥʫ ʙʨʟʠʥʝ ʪʝʣʘ, ʦʜʥʦʩʥʦ, ʿʘʯʘ ʩʠʣʘ ʜʘʿʝ ʪʝʣʫ ʚʝ˂ʝ 

ʫʙʨʟʘˁʝ. 

ʅʘʚʝʩʪʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʚʘʞʠ ʦʙʨʥʫʪʦ ʧʨʠ ʟʘʫʩʪʘʚˀʘˁʫ: 

ʿʘʯʘ ʩʠʣʘ ʜʘʿʝ ʚʝ˂ʝ ʫʩʧʦʨʝˁʝ ʪʝʣʫ, ʪ.ʿ ʚʝ˂ʝ ʥʝʛʘʪʠʚʥʦ ʫʙʨʟʘˁʝ (ʧʦ ʙʨʦʿʥʦʿ ʚʨʝʜʥʦʩʪʠ). 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ ʤʘʪʝʤʘʪʠʮʠ ʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪʠ ʠ ʦʙʨʥʫʪʦʿ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪʠ. 

ʂʘʞʝʤʦ ʜʘ ʩʫ ʚʝʣʠʯʠʥʝy  ʠ x  ʧʨʦʧʦʨʮʠʦʥʘʣʥʝ ( xy ~ ) ʢʘʜʘ ʚʘʞʠ:  

xky 1= . 

ʂʘʞʝʤʦ ʜʘ ʩʫ ʚʝʣʠʯʠʥʝy  ʠ x  ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʝ ( xy 1/~ ) ʢʘʜʘ ʚʘʞʠ:  

x

k
y 2= . 

ʇʨʠ ʪʦʤʝ 1k  ʠ 2k  ʤʦʨʘʿʫ ʙʠʪʠ ʢʦʥʩʪʘʥʪʥʝ. 

ʆʙʿʘʩʥʠʪʠ ʥʘʯʠʥ ʤʝʨʝˁʘ ʫʙʨʟʘˁʘ ʠ ʩʠʣʝ ʫ ʦʛʣʝʜʫ ʩʘ ʢʦʣʠʮʠʤʘ )./2( 2tsa=  
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ʆʙʿʘʩʥʠʪʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʥʘʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪ ʥʠʿʝ ʣʘʢʦ ʩʧʨʦʚʝʩʪʠ ʫ ʰʢʦʣʩʢʠʤ ʫʩʣʦʚʠʤʘ ʿʝʨ 

ʢʨʝʪʘˁʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʜʦʚʦˀʥʦ ʜʫʛʦ ʜʘ ʩʝ ʜʠʥʘʤʦʤʝʪʘʨ ʫʨʘʚʥʦʪʝʞʠ. ʂʦʨʠʰ˂ʝˁʝʤ ʤʘʣʠʭ ʪʝʛʦʚʘ 

ʧʨʦʜʫʞʘʚʘ ʩʝ ʢʨʝʪʘˁʝ, ʘʣʠ ʜʦ ʠʟʨʘʞʘʿʘ ʜʦʣʘʟʝ ʩʠʣʝ ʪʨʝˁʘ ʢʦʿʝ ʩʝ ʥʝ ʤʦʛʫ ʟʘʥʝʤʘʨʠʪʠ.   

ʂʘʟʘʪʠ ʜʘ ʩʝ ʦʧʠʩʘʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʣʘʢʦ ʧʦʢʘʟʫʿʝ 

ʜʘ ʧʦʚʝ˂ʘˁʝ ʩʠʣʝ ʜʚʘ, ʪʨʠ ʠʣʠ ʧʝʪ ʧʫʪʘ, ʧʦʚʝ˂ʘʚʘ ʠ 

ʫʙʨʟʘˁʝ ʜʚʘ, ʪʨʠ ʠʣʠ ʧʝʪ ʧʫʪʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ ʜʘ ʿʝ  

ʫʙʨʟʘˁʝ ʪʝʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʩʠʣʠ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ 

ˁʝʛʘ: 

a~F . 

ʂʨʦʟ ʧʨʠʤʝʨʝ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʟʘ 

ʧʦʩʪʠʟʘˁʝ ʥʝʢʝ ʙʨʟʠʥʝ ʪʝʣʠʤʘ ʚʝ˂ʝ ʤʘʩʝ ʧʦʪʨʝʙʥʦ ʜʫʞʝ ʚʨʝʤʝ, ʘʢʦ ʩʝ ʫʙʨʟʘʚʘʿʫ ʠʩʪʦʤ ʩʠʣʦʤ ï 

ʤʦʪʦʨʠ ʚʝʣʠʢʠʭ ʢʘʤʠʦʥʘ ʩʫ ʩʥʘʞʥʠʿʠ ʦʜ ʤʦʪʦʨʘ ʪʨʢʘʯʢʠʭ ʘʫʪʦʤʦʙʠʣʘ, ʤʥʦʛʦ ʚʠʰʝ ʠʤ ʚʨʝʤʝʥʘ ʪʨʝʙʘ 

ʜʘ ʜʦʩʪʠʛʥʫ ʿʝʜʥʘʢʫ ʙʨʟʠʥʫ ʢʘʦ ʘʫʪʦʤʦʙʠʣ, ʦʜʥʦʩʥʦ, ʤʦʛʫ ʧʦʩʪʠ˂ʠ ʤʘˁʝ ʫʙʨʟʘˁʝ ʦʜ ʘʫʪʦʤʦʙʠʣʘ. 

ʅʘ ʧʨʠʤʝʨʠʤʘ ʦʧʦʜʩʝʪʠʪʠ ʰʪʘ ʿʝ ʠʥʝʨʪʥʦʩʪ ʪʝʣʘ ʠ ʜʘ ʘʢʦ ʠʩʪʘ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ ʜʚʘ ʪʝʣʘ ʨʘʟʣʠʯʠʪʠʭ 

ʤʘʩʘ, ʚʝ˂ʝ ʫʙʨʟʘˁʝ, ʠʣʠ ʫʩʧʦʨʝˁʝ, ʜʦʙʠʿʘ ʪʝʣʦ ʤʘˁʝ ʤʘʩʝ. 

ʂʘʟʘʪʠ ʜʘ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʩʘ ʢʦʣʠʮʠʤʘ ʣʘʢʦ ʧʦʢʘʟʫʿʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ ʢʦʣʠʮʘ ʜʚʘ, ʪʨʠ ʠʣʠ ʯʝʪʠʨʠ 

ʧʫʪʘ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝˁʘ ˁʠʭʦʚʦʛ ʫʙʨʟʘˁʘ ʜʚʘ, ʪʨʠ ʠʣʠ ʯʝʪʠʨʠ ʧʫʪʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ ʜʘ ʿʝ  

ʫʙʨʟʘˁʝ ʪʝʣʘ ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ˁʠʭʦʚʦʿ ʤʘʩʠ: 

a~
m

1
. 

ʉʫʤʠʨʘʪʠ ʩʘ ʫʯʝʥʠʮʠʤʘ ʧʨʝʪʭʦʜʥʝ ʟʘʢˀʫʯʢʝ  

- ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ ʢʦʿʝ ʠʟʘʟʠʚʘ ʪʘ ʩʠʣʘ ʩʫ ʫʚʝʢ ʿʝʜʥʘʢʠ, 

- ʫʙʨʟʘˁʝ ʪʝʣʘ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʩʠʣʠ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ˁʝʛʘ ʠ 

- ʫʙʨʟʘˁʝ ʪʝʣʘ ʿʝ ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ˁʝʛʦʚʦʿ ʤʘʩʠ, 

ʠ ʦʙʿʝʜʠʥʠʪʠ ʠʭ ʫ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ: 

ʋʙʨʟʘˁʝ ʪʝʣʘ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʩʠʣʠ ʢʦʿʘ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ, ʘ ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʤʘʩʠ 

ʪʝʣʘ: 

m

F
a

C
C
= ,   oʜʘʢʣʝ ʿʝ   amF

CC
= . 

ʌʦʨʤʫʣʠʩʘʪʠ ʠ ʜʨʫʛʠ ʦʙʣʠʢ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ:   

ʉʠʣʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʿʝʜʥʘʢʘ ʿʝ ʧʨʦʠʟʚʦʜʫ ʤʘʩʝ ʪʦʛ ʪʝʣʘ ʠ ʫʙʨʟʘˁʘ ʢʦʿʝ ʪʝʣʦ ʜʦʙʠʿʘ 

ʜʝʣʦʚʘˁʝʤ ʪʝ ʩʠʣʝ. 

ʅʘʛʣʘʩʠʪʠ ʿʝʜʥʘʢʦʩʪ ʧʨʘʚʘʮʘ ʠ ʩʤʝʨʦʚʘ ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ.  

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟʨʘʞʘʚʘ ˁʫʪʥ ʧʨʝʢʦ ʿʝʜʠʥʠʮʘ ʦʩʥʦʚʥʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ: 
2s

m
kg1N1 ³= . 

ʂʘʟʘʪʠ ʜʘ ʩʠʣʘ ʦʜ ʿʝʜʥʦʛ ˁʫʪʥʘ ʜʘʿʝ ʪʝʣʫ ʤʘʩʝ ʿʝʜʘʥ ʢʠʣʦʛʨʘʤ ʫʙʨʟʘˁʝ ʦʜ ʿʝʜʥʦʛ ʤʝʪʨʘ ʫ ʩʝʢʫʥʜʠ ʥʘ 

ʢʚʘʜʨʘʪ. 

ʂʘʟʘʪʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʛʫʨʘʿʫ ʢˁʠʛʫ ʥʝʢʦʤ ʩʠʣʦʤ ʧʦ ʩʪʦʣʫ ʜʝʣʫʿʫ˂ʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʥʘʧʘʜʥʠʤ ʪʘʯʢʘʤʘ 

ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʮʠʤʘ. ʅʘʚʝʩʪʠ ʠʭ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʜʦʣʘʟʠ ʜʦ ʦʙʨʪʘˁʘ (ʨʦʪʘʮʠʿʝ) 
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ʢˁʠʛʝ ʠ ʘʢʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʜʦʣʘʟʠ ʜʦ ʦʙʨʪʘˁʘ (ʨʦʪʘʮʠʿʝ), ʠʣʠ ʜʝʬʦʨʤʘʮʠʿʝ ʪʝʣʘ, ʨʘʟʣʠʯʠʪʠ 

ʜʝʣʠ˂ʠ ʪʝʣʘ ʩʝ ʢʨʝ˂ʫ ʨʘʟʣʠʯʠʪʠʤ ʙʨʟʠʥʘʤʘ ʠ ʫʙʨʟʘˁʠʤʘ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʫ ʥʘʚʝʜʝʥʦʤ ʦʙʣʠʢʫ ʦʧʠʩʫʿʝ ʧʦʥʘʰʘˁʝ ʤʘʪʝʨʠʿʘʣʥʝ ʪʘʯʢʝ ʠ 

ʢʨʫʪʠʭ ʪʝʣʘ ʢʦʿʘ ʥʝ ʨʦʪʠʨʘʿʫ, ʘ ʜʘ ˂ʝ ʫ ʩʪʘʨʠʿʠʤ ʨʘʟʨʝʜʠʤʘ ʫʯʠʪʠ ʟʘʢʦʥʝ ʢʦʿʠ ʦʧʠʩʫʿʫ ʜʝʣʦʚʘˁʝ 

ʩʠʣʝ ʥʘ ʪʝʣʘ ʢʦʿʘ ʧʨʠ ʪʦʤʝ ʨʦʪʠʨʘʿʫ. 

ʋʦʧʰʪʠʪʠ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʜʝʣʦʚʘˁʝ ʚʠʰʝ ʩʠʣʘ ʥʘ ʪʝʣʦ: 

m

F
a R

C
C
=            ʠ         amF

CC
 R =  . 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

- ʋʨʘʜʠʪʠ ʟʘʜʘʪʘʢ 1.32. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.83 ʠ 1.84. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʜʝʬʠʥʠʰʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

- ʋʩʧʝʰʥʦ ʧʦʚʝʟʫʿʝ ʩʠʣʫ, ʤʘʩʫ ʠ ʫʙʨʟʘˁʝ ʥʘ ʧʨʠʤʝʨʠʤʘ ʠʟ ʞʠʚʠʪʘ 

- ʀʩʧʨʘʚʥʦ ʜʝʬʠʥʠʰʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 16 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʚʝʟʠ ʩʠʣʝ, ʤʘʩʝ ʠ ʫʙʨʟʘˁʘ,  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʚʝʟʘʥʦʩʪ ʩʠʣʝ, ʤʘʩʝ, ʠ ʫʙʨʟʘˁʘ, 

- ʨʘʟʫʤʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ, 

- ʧʦʿʘʚʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʦʙʿʘʩʥʠ ʚʘʞʝˁʝʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ 

ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʦʜʥʦʩʘ ʩʠʣʝ, ʤʘʩʝ ʠ ʫʙʨʟʘˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ʇʦ ʧʦʪʨʝʙʠ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.33. ʊʝʣʦ ʤʘʩʝ kg 30=m  ʢʨʝ˂ʝ ʩʝ ʙʨʟʠʥʦʤ km/h. 01  ʂʦʣʠʢʘ ʩʠʣʘ ʪʨʝʙʘ ʜʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʜʘ 

ʙʠ ʤʫ ʙʨʟʠʥʫ ʧʦʚʝ˂ʘʣʘ ʥʘ km/h 25  ʟʘ s? 30  

N. 17,412 º
D

-
==

t

vv
mmaF  

ɿʘʜʘʪʘʢ 1.34. ʂʦʮʢʫ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ ʩʪʨʘʥʠʮʘ cm 02  ʚʫʯʝ ʩʠʣʘ ʦʜ N. 03  ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ ʢʦʮʢʝ? 

ʆʩʪʘʣʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʢʦʮʢʫ ʩʫ ʟʘʥʝʤʘʨˀʠʚʝ ʠʣʠ ʩʝ ʧʦʥʠʰʪʘʚʘʿʫ. ɻʫʩʪʠʥʘ ʘʣʫʤʠʥʠʿʫʤʘ ʿʝ 

.kg/m 2700 3=r  

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʦʜʨʝʜʠʪʠ ʤʘʩʫ ʪʝʣʘ ʦʜʨé ʫʿʝ ʿʝ ʥʘ ʪʘʙʣʠ .3lVm rr ==   

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʫʙʨʟʘˁʝ . 
s

m
 39,1

23
º==

l

F

m

F
a

r
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ɿʘʜʘʪʘʢ 1.35. ʇʨʠʣʠʢʦʤ ʦʪʚʘʨʘˁʘ ʧʘʜʦʙʨʘʥʘ ʙʨʟʠʥʘ ʧʘʜʦʙʨʘʥʮʘ ʩʝ ʩʤʘˁʠ ʩʘ m/s 601=v  ʥʘ 

m/s 52 =v  ʟʘ s. 2,1=t  ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ, ʘ ʢʦʣʠʢʦ ʫʩʧʦʨʝˁʝ ʧʘʜʦʙʨʘʥʮʘ? ʇʨʦʮʝʥʠʪʠ ʢʦʣʠʢʘ ʩʠʣʘ 

ʦʪʧʦʨʘ ʚʘʟʜʫʭʘ ʢʦʯʠ ʧʘʜʦʙʨʘʥʮʘ ʤʘʩʝ kg 80=m . 

ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʫʙʨʟʘˁʝ, ʦʜʥʦʩʥʦ ʫʩʧʦʨʝˁʝ :  
2

12

s

m
8,45-º

D

-
=

t

vv
a ,       .

s

m
8,45

2
=¡a

      

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʩʠʣʫ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ: kN. 3,667N 3667ot =º¡= amF  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʫ ʫʙʨʟʘˁʝ (ʘ) ʠ ʫʩʧʦʨʝˁʝ (a¡) ʦʟʥʘʯʝʥʠ ʨʘʟʣʠʯʠʪʦ, ʘ ʜʘ ʩʝ ʤʥʦʛʦ ʯʝʰ˂ʝ ʦʟʥʘʯʘʚʘʿʫ ʠʩʪʦ (ʘ) ʧʦʰʪʦ ʩʝ ʣʘʢʦ 

ʨʘʟʣʠʢʫʿʝ ʢʘʜʘ ʩʝ ʨʘʜʠ ʦ ʫʩʧʦʨʝˁʫ, ʘ ʢʘʜʘ ʦ ʫʙʨʟʘˁʫ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.78. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
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ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 17 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɼʠʥʘʤʠʢʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʫʩʣʦʚʠʤʘ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ,  

- ʛʨʘʬʠʯʢʠʤ ʧʨʠʢʘʟʦʤ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʜʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʠʣʠ ʤʠʨʫʿʝ, ʘʢʦ ʿʝ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʢʦʿʘ ʥʘ 

ˁʝʛʘ ʜʝʣʫʿʝ ʿʝʜʥʘʢʘ ʥʫʣʠ,  

- ʨʘʟʫʤʝ ʜʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʘʢʦ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ ʢʦʥʩʪʘʥʪʥʘ ʩʠʣʘ (ʨʝʟʫʣʪʘʥʪʘ), 

- ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʞʝ ʟʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ 

ʢʨʝʪʘˁʘ, 

- ʧʨʝʧʦʟʥʘ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʨʦʫʯʘʚʘʥʠʭ ʛʨʘʬʠʢʘ ʢʦʜ ʫʙʨʟʘʥʦʛ ʠ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ 

ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ,  

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʫʩʣʦʚʠʤʘ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ 

ʨʘʚʥʦʤʝʨʥʦ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ʇʦʚʝʟʫʿʝ ʮʨʪʘˁʝ ʛʨʘʬʠʢʘ ʩʘ ʟʥʘˁʠʤʘ 

ʩʪʝʯʝʥʠʤ ʫ ʤʘʪʝʤʘʪʠʮʠ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʦ ʫʩʣʦʚʠʤʘ ʧʦʜ 

ʢʦʿʠʤʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ 

ʫʙʨʟʘʥʦ 

ʎʨʪʘʿʫ ʠ ʢʦʤʝʥʪʘʨʠʰʫ ʛʨʘʬʠʢʝ 

ʈʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʦ ʥʘʫʯʝʥʦʤ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ: ʇʦʰʪʦ ʿʝ ʤʘʩʘ ʪʝʣʘ ʢʦʥʩʪʘʥʪʥʘ, ʜʘ ʙʠ ʫʙʨʟʘˁʝ ʙʠʣʦ 

ʢʦʥʩʪʘʥʪʥʦ, ʤʦʨʘ ʠ ˁʠʭʦʚ ʧʨʦʠʟʚʦʜ, ʩʠʣʘ, ʙʠʪʠ ʢʦʥʩʪʘʥʪʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ 

ʢʨʝʪʘˁʘ.  

constm= , ʘʢʦ ʿʝ  consta=
C

,   ʤʦʨʘ ʙʠʪʠ  constamF ==
CC

.  

ʆʜʥʦʩʥʦ ʜʘ ʘʢʦ ʥʘ ʪʝʣʦ ʥʝ ʜʝʣʫʿʝ ʥʠʢʘʢʚʘ ʩʠʣʘ )0( =F
C

 ʠʣʠ ʘʢʦ ʩʝ ʧʦʥʠʰʪʘʚʘʿʫ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ 

ʪʝʣʦ ),0( R =F
C

 ʫʙʨʟʘˁʝ ˂ʝ ʤʫ ʙʠʪʠ ʪʘʢʦʹʝ ʥʫʣʘ (0=a
C

) ï ʢʨʝʪʘ˂ʝ ʩʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ (constv= ), 

ʪʿ. ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʠʣʠ ˂ʝ ʤʠʨʦʚʘʪʠ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʟʘ ʦʜʨʝʜʹʠʚʘˁʝ ʙʨʟʠʥʝ ʪʝʣʘ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʠ ʧʫʪʘ ʢʦʿʠ ʪʝʣʦ ʧʨʝʹʝ ʟʘ ʥʝʢʦ ʚʨʝʤʝ, 

ʧʦʪʨʝʙʥʦ ʟʥʘʪʠ ʧʦʯʝʪʥʫ ʙʨʟʠʥʫ ʪʝʣʘ ʠ ʩʠʣʝ ʢʦʿʝ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ. 

ʅʘʧʦʤʝʥʫʪʠ ʜʘ ʥʘʿʚʝ˂ʝ ʧʦʪʝʰʢʦ˂ʝ ʧʨʠ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʢʨʝʪʘˁʘ ʧʨʝʜʩʪʘʚˀʘ ʦʜʨʝʹʠʚʘˁʝ ʩʚʠʭ 

ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʧʦʩʤʘʪʨʘʥʦ ʪʝʣʦ. 

ʇʦʩʤʘʪʨʘʪʠ ʩʣʦʞʝʥʦ ʢʨʝʪʘˁʝ ʪʝʣʘ ʤʘʩʝ kg 51 =m  ʢʦʿʝ ʿʝ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʤʠʨʦʚʘʣʦ. ʇʨʚʠʭ 

s 151 =t  ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ ʩʠʣʘ N. 1,51=F  ʅʘʨʝʜʥʠʭ s 102 =t  ʥʘ ʪʝʣʦ ʥʝ ʜʝʣʫʿʫ ʩʠʣʝ N), 0( 2 =F  ʜʘ ʙʠ 

ʥʘʢʦʥ ʪʦʛʘ s 203 =t
 
ʥʘ ʪʝʣʦ ʜʝʣʦʚʘʣʘ ʩʠʣʘ N 13 -=F  ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʩʤʝʨʘ ʢʨʝʪʘˁʘ. ʋʯʝʥʠʮʠ 

ʥʘ ʪʘʙʣʠ ʮʨʪʘʿʫ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʠ ʙʨʟʠʥʝ ʦʚʦʛ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ, ʧʨʝʪʭʦʜʥʦ ʦʜʨʝʜʠʚʰʠ ʧʦʪʨʝʙʥʝ 

ʚʝʣʠʯʠʥʝ ʠʟ ʧʦʟʥʘʪʠʭ. ɻʨʘʬʠʮʠ ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ ʩʫ ʟʘ ʜʦʜʘʪʥʫ ʥʘʩʪʘʚʫ, ʘ ʮʝʦ ʨʘʯʫʥ ʟʘ ʩʚʝ ʫʯʝʥʠʢʝ. 
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ʇʨʚʠ ʜʝʦ ʧʫʪʘ: ʊʝʣʦ ʩʝ ʢʨʝ˂ʝ ʫʙʨʟʘˁʝʤ 

.
s

m
 3,0

kg 5

s

m
kg 5,1

kg 5

N 5,1
2

2
1

1 ====
m

F
a  

ɹʨʟʠʥʘ ʪʝʣʘ ʥʘʢʦʥ s 151 =t  ʠʟʥʦʩʠ 

.
s

m
 5,4s 15

s

m
 3,0

2111 =³== tav   

ɼʨʫʛʠ ʜʝʦ ʧʫʪʘ:  

ʋʙʨʟʘˁʝ ʪʝʣʘ ʠʟʥʦʩʠ 

 ,
s

m
 0

2

2
2 ==

m

F
a   

ʧʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʙʨʟʠʥʦʤ  

.
s

m
 5,412 ==vv  

ʊʨʝ˂ʠ ʜʝʦ ʧʫʪʘ:  

ʊʝʣʦ ʩʝ ʢʨʝ˂ʝ ʫʙʨʟʘˁʝʤ (ʫʩʧʦʨʝʥʦ) 

.
s

m
 2,0

kg 5

s

m
kg 1

kg 5

N 1
2

2
3

3 -=

-

=
-
==

m

F
a   

ʂʨʘʿˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ʠʟʥʦʩʠ  

.
s

m
 5,0s 20

s

m
 2,0

s

m
 5,4

2303 =³-=+= atvv   

ʇʦʜʩʝʪʠʪʠ ʥʘ ʨʘʥʠʿʝ ʥʘʫʯʝʥʦ, ʘ ʰʪʦ ʩʝ ʚʠʜʠ ʠ ʠʟ ʧʨʠʤʝʨʘ ï ʜʘ ʩʫ ʛʨʘʬʠʮʠ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ 

ʚʨʝʤʝʥʘ ʧʨʘʚʝ ʣʠʥʠʿʝ 

ï ʧʘʨʘʣʝʣʥʝ ʚʨʝʤʝʥʩʢʦʿ ʦʩʠ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʢʨʝʪʘˁʘ, 

ï ʩʪʨʤʠʿʝ ʘʢʦ ʿʝ ʫʙʨʟʘˁʝ ʚʝ˂ʝ ʧʦ ʘʧʩʦʣʫʪʥʦʿ ʚʨʝʜʥʦʩʪʠ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.38. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʜʝʬʠʥʠʰʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

- ʀʩʧʨʘʚʥʦ ʟʘʢˀʫʯʫʿʝ ʦ ʢʘʨʘʪʝʨʫ ʩʠʣʘ ʢʦʿʝ ʜʦʚʦʜʝ ʜʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ ʪʝʣʘ 

- ʇʦʟʥʘʿʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʨʦʫʯʘʚʘʥʠʭ ʛʨʘʬʠʢʘ ʢʦʜ ʫʙʨʟʘʥʦʛ ʠ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 

ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...). 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  



63 

 

 

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



64 

 

 

ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 18 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɼʠʥʘʤʠʢʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʫʩʣʦʚʠʤʘ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ,  

- ʫʪʚʨʹʠʚʘˁʝ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʛʨʘʬʠʯʢʦʤ ʧʨʠʢʘʟʫ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ 

ʢʨʝʪʘˁʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʜʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʘʢʦ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ ʢʦʥʩʪʘʥʪʥʘ ʩʠʣʘ (ʨʝʟʫʣʪʘʥʪʘ), 

- ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʞʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʦʚʦʛ ʢʨʝʪʘˁʘ, 

- ʧʨʝʧʦʟʥʘ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʨʦʫʯʘʚʘʥʠʭ ʛʨʘʬʠʢʘ ʢʦʜ ʫʙʨʟʘʥʦʛ ʠ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ, 

- ʧʨʠʤʝʥʠ ʩʪʝʯʥʘ ʟʥʘˁʘ ʥʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʫʩʣʦʚʠʤʘ 

ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ ʪʝʣʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʦʜʥʦʩʘ ʩʠʣʝ, ʤʘʩʝ ʠ ʫʙʨʟʘˁʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ, 

ʧʦʩʝʙʥʦ ʦ ʫʩʣʦʚʠʤʘ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.36. ʇʨʚʠ ʯʦʚʝʢ ʚʫʯʝ ʢʦʣʠʮʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ. ʋ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʜʨʫʛʠ ʯʦʚʝʢ ʫ 

ʢʦʣʠʮʘ ʫʙʘʮʠ ʪʝʣʦ ʤʘʩʝ kg.5  ʏʦʚʝʢ ʢʦʿʠ ʚʫʯʝ ʢʦʣʠʮʘ ʧʨʠ ʪʦʤʝ ʥʝ ʤʝˁʘ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʢʦʿʦʤ ʚʫʯʝ 

ʢʦʣʠʮʘ. ʆʜʨʝʜʠʪʠ ʤʘʩʫ ʢʦʣʠʮʘ ʘʢʦ ʿʝ ʫʙʨʟʘˁʝ ʢʦʣʠʮʘ ʧʦʩʣʝ ʫʙʘʮʠʚʘˁʘ ʪʝʣʘ ʩʤʘˁʝʥʦ ʟʘ ʿʝʜʥʫ 

ʪʨʝ˂ʠʥʫ. ʊʨʝˁʘ ʟʘʥʝʤʘʨʠʪʠ. 

ʇʨʚʠ ʫʯʝʥʠʢ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʦʙʘ ʩʣʫʯʘʿʘ: 1k amF =
 
ʠ 1tk2tk

3

2
)()( ammammF +=+= . 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʟʘʚʨʰʘʚʘ ʟʘʜʘʪʘʢ: ,
3

2
)( 1tk1k ammam +=   ,

3

2

3

2
tkk mmm =-  kg.102 tk == mm  
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ɿʘʜʘʪʘʢ 1.37 (ʤʦʜʠʬʠʢʦʚʘʥ, ʙʝʟ ʛʨʘʬʠʢʘ ʩʠʣʝ ʠ ʫʙʨʟʘˁʘ). ʅʘ 

ʩʣʠʮʠ ʿʝ ʥʘʮʨʪʘʥ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ. 

ʅʘʧʠʰʠʪʝ ʦʩʦʙʠʥʝ ʢʨʝʪʘˁʘ ʫ ʧʦʩʤʘʪʨʘʥʠʤ ʚʨʝʤʝʥʩʢʠʤ 

ʠʥʪʝʨʚʘʣʠʤʘ. ʄʘʩʘ ʪʝʣʘ ʿʝ kg.2 ʂʦʣʠʢʠ ʧʫʪ ʪʝʣʦ ʧʨʝʣʘʟʠ ʟʘ ʮʝʣʦ 

ʧʦʩʤaʪʨʘʥʦ ʚʨʝʤʝ? 

ʅʝʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʧʘʨʮʠʿʘʣʥʦ ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ. 

ʘ) ʇʨʚʠʭ s20  ʪʝʣʦ ʤʠʨʫʿʝ. ɿʥʘʯʠ ʜʘ ʥʘ ˁʝʛʘ ʥʝ ʜʝʣʫʿʝ ʥʠʢʘʢʚʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ, ʧʘ ʤʫ ʿʝ ʠ ʫʙʨʟʘˁʝ ʥʫʣʘ. 

ʙ) ʅʘʨʝʜʥʠʭ s40  ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ.  

tavv += 0 , ,
s

m
1,0

s40

m/s4
2

===
t

v
a N.2,0

s

m
1.0kg2

2
=³== amF   

ʚ) ʅʘʨʝʜʥʠʭ s20  ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ. ʋʙʨʟʘˁʝ ʤʫ ʿʝ ʥʫʣʘ, ʠ ʥʘ ˁʝʛʘ ʥʝ ʜʝʣʫʿʝ ʥʠʢʘʢʚʘ ʩʠʣʘ. 

ʛ) ʇʦʩʣʝʜˁʠʭ s20  ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ.  
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ʇʫʪ ʢʦʿʠ ʪʝʣʦ ʧʨʝʹʝ ʟʘ ʧʦʩʤʘʪʨʘʥʦ ʚʨʝʤʝ ʿʝʜʥʘʢ ʿʝ ʧʦʚʨʰʠʥʠ ʠʩʧʦʜ ʛʨʘʬʠʢʘ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʦʜ ʚʨʝʤʝʥʘ. ʆʯʠʛʣʝʜʥʦ, 

ʦʥʘ ʿʝ ʿʝʜʥʘʢʘ ʟʙʠʨʫ ʧʦʚʨʰʠʥʘ ʜʚʘ ʪʨʦʫʛʣʘ ʠ ʿʝʜʥʦʛ ʧʨʘʚʦʫʛʘʦʥʠʢʘ: 

.m200
2

m/s4s20
m/s4s20

2

m/s4s40
=

³
+³+

³
=s

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 1.85 ʠ 1.87. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 19 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʠ ʩʠʩʪʝʤʠ ʪʝʣʘ. ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʠ ʧʨʘʚʮʠ ʫ 

ʧʨʦʩʪʦʨʫ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʩʧʦˀʘʰˁʠʤ ʠ ʫʥʫʪʨʘʰˁʠʤ ʩʠʣʘʤʘ ʟʘ ʩʠʩʪʝʤ ʪʝʣʘ, 

- ʧʨʠʤʝʥʦʤ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ ʥʘ ʩʠʩʪʝʤʝ ʪʝʣʘ, 

- ʧʨʠʤʝʥʦʤ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ ʥʘ ʧʨʘʚʮʝ ʫ ʧʨʦʩʪʦʨʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʝ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʥʘ ʢʨʝʪʘˁʝ ʚʠʰʝ ʪʝʣʘ ʠʩʪʦʚʨʝʤʝʥʦ, 

- ʨʘʟʣʠʢʫʿʝ ʢʦʿʝ ʩʫ ʫʥʫʪʨʘʰˁʝ, ʘ ʢʦʿʝ ʩʧʦˀʘʰˁʝ ʩʠʣʝ ʫ ʩʠʩʪʝʤʫ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʝ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʢʨʝʪʘˁʝ ʜʫʞ ʚʠʰʝ ʧʨʘʚʘʮʘ ʫ 

ʧʨʦʩʪʦʨʫ, 

- ʧʨʝʧʦʟʥʘʿʝ ʢʦʿʝ ʩʠʣʝ ʜʝʣʫʿʫ ʜʫʞ ʦʜʨʝʹʝʥʦʛ ʧʨʘʚʮʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 

 

 

 

 

 



68 

 

 

ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ 

ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ 

ʦʜʥʦʩʠʤʘ ʪʝʣʘ ʫ ʩʠʩʪʝʤʫ ʪʝʣʘ ʠ 

ʢʨʝʪʘˁʫ ʪʝʣʘ ʜʫʞ ʨʘʟʣʠʯʠʪʠʭ ʧʨʘʚʘʮʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʦ ʦʜʥʦʩʠʤʘ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʪʝʣʘ ʫ ʩʠʩʪʝʤʫ ʪʝʣʘ, ʠ 

ʢʨʝʪʘˁʫ ʪʝʣʘ ʜʫʞ ʨʘʟʣʠʯʠʪʠʭ ʧʨʘʚʘʮʘ  

ʈʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʦ ʥʘʫʯʝʥʦʤ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʠ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ 

ʨʝʘʢʮʠʿʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ɼʝʬʠʥʠʩʘʪʠ ʩʠʩʪʝʤ ʪʝʣʘ, ʫʥʫʪʨʘʰˁʝ ʠ ʩʧʦˀʰˁʝ ʩʠʣʝ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ɳʫʪʥʦʮʠ ʟʘʢʦʥʠ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʩʠʩʪʝʤ ʪʝʣʘ ʠ ʧʦʿʝʜʠʥʘʯʥʘ ʪʝʣʘ ʠʟ 

ʩʠʩʪʝʤʘ. ʀʣʫʩʪʨʦʚʘʪʠ ʥʘ ʧʨʠʤʝʨʫ ʠʟ ʫ˅ʙʝʥʠʢʘ. 

ʇʦʩʤʘʪʨʘʿʤʦ ʩʠʩʪʝʤ ʦʜ ʜʚʘ ʪʝʣʘ ʤʘʩʘ 1m  ʠ 2m  ʢʦʿʘ ʩʫ ʩʧʦʿʝʥʘ ʥʝʠʩʪʝʛˀʠʚʦʤ ʥʠʪʠ ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ. 

ʅʝʢʘ ʪʝʣʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʚʫʯʝ ʩʠʣʘ F
C
. ʇʦʰʪʦ ʿʝ ʥʠʪ ʥʝʠʩʪʝʛˀʠʚʘ, ʥʝ ʤʝˁʘ ʩʝ ʨʘʩʪʦʿʘˁʝ 

ʠʟʤʝʹʫ ʙʠʣʦ ʢʦʿʝ ʜʚʝ ʪʘʯʢʝ ʠʩʪʦʛ, ʠʣʠ ʨʘʟʣʠʯʠʪʠʭ ʪʝʣʘ. 

ʅʘʛʣʘʩʠʪʠ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪ ʪʝʣʘ ʠ ʩʠʣʘ ʥʘ ʩʣʠʢʘʤʘ. 

ʋ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʜʝʣʫʿʫ˂ʠ ʿʝʜʥʦ ʥʘ ʜʨʫʛʦ ʦʙʘ ʪʝʣʘ ʟʘʪʝʞʫ ʥʠʪ ʠʟʤʝʹʫ ˁʠʭ. ɿʘʪʦ ʩʝ ʫʥʫʪʨʘʰˁʝ ʩʠʣʝ ʫ 

ʩʠʩʪʝʤʫ ʥʘʟʠʚʘʿʫ ʩʠʣʝ ʟʘʪʝʟʘˁʘ ʥʠʪʠ T
C
. ʋʥʫʪʨʘʰˁʝ ʩʠʣʝ ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʩʫ ʩʠʣʝ ʢʦʿʠʤʘ ʤʝʹʫʩʦʙʥʦ 

ʜʝʣʫʿʫ ʜʝʣʦʚʠ ʪʝʣʘ (
12F
C

 ʠ 
21F
C
). ɺʫʯʥʘ ʩʠʣʘ F

C
 ʿʝ ʟʘ ʧʦʩʤʘʪʨʘʥe ʩʠʩʪʝʤe ʪʝʣʘ ʩʧʦˀʘʰˁʘ ʩʠʣʘ. 

ʂʨʦʟ ʧʦʥʘʚˀʘˁʝ ɿʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʥʘ ʪʝʣʘ ʜʝʣʫʿʫ ʩʠʣʝ T
C

, ʠ 

T
C
-  ʠ ʜʘ ʿʝ ʦʜʥʦʩ ʩʠʣʘ ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ 1221 FF

CC
-= . 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʩʠʩʪʝʤʘ ʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ʪʝʣʘ ʿʝʜʥʘʢʦ (a). ʋʯʝʥʠʮʠ ʥʘ 

ʪʘʙʣʠ ʧʠʰʫ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʟʘ ʮʝʦ ʩʠʩʪʝʤ ʠ ʧʦʿʝʜʠʥʘʯʥʘ ʪʝʣʘ. 
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 ʉʠʩʪʝʤ ʩʘ ʩʣʠʢʝ 1.21ʘ ʉʠʩʪʝʤ ʩʘ ʩʣʠʢʝ 1.21ʙ 

ʎʝʦ ʩʠʩʪʝʤ ammamF  )( 21+==  ammamF  )( 21+==  

ʊʝʣʦ 1 (ʜʝʦ 1) amTF 1=-  amFF 121=-  

ʊʝʣʦ 2 (ʜʝʦ 2) amT 2=  amF 212=  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʢʝ:  

ï ʋʙʨʟʘˁʝ ʩʠʩʪʝʤʘ ʠ ʪʝʣʘ ʢʦʿʘ ʛʘ ʯʠʥʝ ʤʦʞʝʤʦ ʥʘʿʣʘʢʰʝ ʦʜʨʝʜʠʪʠ ʧʨʠʤʝʥʦʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ 

ʟʘʢʦʥʘ ʥʘ ʢʨʝʪʘˁʝ ʩʠʩʪʝʤʘ ʢʘʦ ʮʝʣʠʥʝ. 

ï ɸʢʦ ʥʘʩ ʟʘʥʠʤʘʿʫ ʫʥʫʪʨʘʰˁʝ ʩʠʣʝ ʫ ʩʠʩʪʝʤʫ ʤʦʞʝʤʦ ʧʨʠʤʝʥʠʪʠ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʮʝʦ 

ʩʠʩʪʝʤ ʠ ʥʘ ʿʝʜʥʦ ʦʜ ʪʝʣʘ ʠʟ ʩʠʩʪʝʤʘ (ʣʘʢʰʝ) ʠʣʠ ʥʘ ʦʙʘ ʪʝʣʘ. 

ɼʦ ʩʘʜʘ ʩʤʦ ʧʦʩʤʘʪʨʘʣʠ ʧʨʘʚʦʣʠʥʠʿʩʢʘ ʢʨʝʪʘˁʘ ʪʝʣʘ ʥʘ ʢʦʿʘ ʜʝʣʫʿʫ ʩʠʣʝ ʩʘʤʦ ʜʫʞ ʧʨʘʚʮʘ ʢʨʝʪʘˁʘ. 

ʃʘʢʦ ʩʝ ʤʦʞʝ ʧʦʢʘʟʘʪʠ ʜʘ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʚʘʞʝ ʧʦʩʝʙʥʦ ʟʘ ʙʠʣʦ ʢʦʿʠ ʧʨʘʚʘʮ ʫ ʧʨʦʩʪʦʨʫ. ɿʘʜʨʞʘ˂ʝʤʦ 

ʩʝ ʩʘʤʦ ʥʘ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ. 

ʂʘʟʘʪʠ ʜʘ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʚʘʞʝ ʟʘ ʙʠʣʦ ʢʦʿʠ ʧʨʘʚʘʮ ʫ ʧʨʦʩʪʦʨʫ, ʘʣʠ ʜʘ ʩʝ ʟʘ ʦʧʠʩʠʚʘˁʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʜʚʘ ʤʝʹʫʩʦʙʥʦ ʥʦʨʤʘʣʥʘ ʧʨʘʚʮʘ ï ʘʢʦ ʿʝ ʧʦʜʣʦʛʘ ʭʦʨʠʟʦʥʪʘʣʥʘ, ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ 

ʚʝʨʪʠʢʘʣʥʠ, ʘ ʘʢʦ ʿʝ ʧʦʜʣʦʛʘ ʢʦʩʘ, ʢʘʦ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ, ʧʨʘʚʘʮ ʢʦʩʝ ʧʦʜʣʦʛʝ ʠ ʧʨʘʚʘʮ ʥʦʨʤʘʣʘʥ ʥʘ ˁʫ 

(ʩʪʦ ˂ʝ ʢʘʩʥʠʿʝ ʫʯʠʪʠ). 

ʀʣʫʩʪʨʦʚʘʪʠ ʥʘ ʧʨʠʤʝʨʫ ʠʟ ʫ˅ʙʝʥʠʢʘ. 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʧʠʰʫ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʥʦʨʤʘʣʥʠ ʧʨʘʚʘʮ. 

ʇʨʘʚʘʮ ʉʠʩʪʝʤ ʊʝʣʦ 1 ʊʝʣʦ 2 

ʍʦʨʠʟʦʥʪʘʣʥʠ ammFFF  )( 21tr2tr1 +=--  amTFF  1tr1 =--  amFT  2tr2 =-  

ɺʝʨʪʠʢʘʣʥʠ 0  2121 =--+ gmgmNN  0 11 =- gmN  0 22 =- gmN  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ ʜʘ ʩʝ ʪʝʣʘ ʠ ʧʦʜʣʦʛʘ ʥʝ ʢʨʝ˂ʫ ʫʙʨʟʘʥʦ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʧʘ ʿʝ ʨʝʟʫʣʪʘʥʪʘ 

ʩʠʣʘ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʨʘʚʮʫ ʥʫʣʘ ʠ ʜʘ ˂ʝ ʢʘʩʥʠʿʝ ʫʯʠʪʠ ʰʪʘ ʩʝ ʜʝʰʘʚʘ ʢʘʜʘ ʩʝ ʧʦʜʣʦʛʘ ʢʨʝ˂ʝ ʫʙʨʟʘʥʦ 

ʧʦ ʚʝʨʪʠʢʘʣʠ (ʣʠʬʪ). 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.91. 
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ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʩʠʩʪʝʤ ʪʝʣʘ ʠ ʧʦʿʝʜʠʥʘʯʥʘ ʪʝʣʘ ʫ ʩʠʩʪʝʤʫ 

- ʀʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʧʨʠ ʤʝʹʫʩʦʙʥʦʤ ʜʝʣʦʚʘˁʫ ʪʝʣʘ ʠʟ ʩʠʩʪʝʤʘ 

- ʀʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 20 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʠ ʩʠʩʪʝʤʠ ʪʝʣʘ. ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʠ ʧʨʘʚʮʠ ʫ 

ʧʨʦʩʪʦʨʫ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʧʦˀʘʰˁʠʤ ʠ ʫʥʫʪʨʘʰˁʠʤ ʩʠʣʘʤʘ ʟʘ ʩʠʩʪʝʤ ʪʝʣʘ, 

- ʫʪʚʨʹʠʚʘˁʝ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʧʨʠʤʝʥʠ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ ʥʘ ʩʠʩʪʝʤʝ ʪʝʣʘ, 

- ʫʪʚʨʹʠʚʘˁʝ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʧʨʠʤʝʥʠ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ ʥʘ ʧʨʘʚʮʝ ʫ ʧʨʦʩʪʦʨʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʧʨʠʤʝʥʠ ɳʫʪʥʦʚʝ ʟʘʢʦʥʝ ʥʘ ʢʨʝʪʘˁʝ ʚʠʰʝ ʪʝʣʘ ʠʩʪʦʚʨʝʤʝʥʦ, 

- ʨʘʟʣʠʢʫʿʝ ʫʥʫʪʨʘʰˁʝ ʠ ʩʧʦˀʘʰˁʝ ʩʠʣʝ ʫ ʩʠʩʪʝʤʫ ʠ ʧʨʘʚʠʣʥʦ ʥʘ ˁʠʭ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ 

ɳʫʪʥʦʚ ʟʘʢʦʥ, 

- ʧʨʘʚʠʣʥʦ ʧʨʠʤʝˁʫʿʝ ɳʫʪʥʦʚʝ ʟʘʢʦʥʝ ʥʘ ʢʨʝʪʘˁʘ ʜʫʞ ʚʠʰʝ ʧʨʘʚʘʮʘ ʫ ʧʨʦʩʪʦʨʫ, 

- ʧʨʝʧʦʟʥʘʿʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʜʫʞ ʦʜʨʝʹʝʥʦʛ ʧʨʘʚʮʘ ʫ ʧʨʦʩʪʦʨʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʧʨʠʤʝʥʦʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʥʘ ʩʠʩʪʝʤʝ ʪʝʣʘ ʠ ʧʨʘʚʮʝ ʫ ʧʨʦʩʪʦʨʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʧʨʠʤʝʥʫʠ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ ʥʘ ʩʠʩʪʝʤʝ 

ʪʝʣʘ ʠ ʧʨʘʚʮʝ ʫ ʧʨʦʩʪʦʨʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʠʩʪʝʤʘ ʪʝʣʘ ʠ ˁʠʭʦʚʦʛ ʤʝʹʫʩʦʙʥʦʛ 

ʜʝʣʦʚʘˁʘ, ʢʘʦ ʠ ʢʨʝʪʘˁʘ ʪʝʣʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʮʠʤʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʠʤʘ ʠ ˁʠʭʦʚʦʿ 

ʧʨʠʤʝʥʠ ʥʘ ʩʠʩʪʝʤʝ ʪʝʣʘ ʠ ʢʨʝʪʘˁʘ ʜʫʞ ʤʝʹʫʩʦʙʥʦ ʥʦʨʤʘʣʥʠʭ ʧʨʘʚʘʮʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.42. ɼʝʯʘʢ ʛʫʨʘ ʢʚʘʜʘʨ ʤʘʩʝ kg 2  ʩʠʣʦʤ ʦʜ N.10  ʀʩʧʨʝʜ ʦʚʦʛ 

ʢʚʘʜʨʘ ʩʝ ʥʘʣʘʟʠ ʜʨʫʛʠ ʢʚʘʜʘʨ ʤʘʩʝ kg, 5,1  ʢʘʦ ʥʘ ʩʣʠʮʠ. ʂʦʣʠʢʦʤ ʩʠʣʦʤ 

ʧʨʚʠ ʢʚʘʜʘʨ ʛʫʨʘ ʜʨʫʛʠ? ʊʨʝˁʘ ʟʘʥʝʤʘʨʠʪʠ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʪʨʝʙʘ ʧʦʩʤʘʪʨʘʪʠ ʦʙʘ ʪʝʣʘ ʟʘʿʝʜʥʦ ʠ ʩʘʤʦ ʿʝʜʥʦ ʦʜ ˁʠʭ ʥʘ ʪʘʙʣʠ 

ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ ʫʟ ʘʩʠʩʪʝʥʮʠʿʫ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ.  

.  )( 211 ammF +=    .  22 amF =
 

N 3,4  
21

12
22 º

+
==

mm

Fm
amF .

 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʧʦʯʝʪʘʢ ʚʝʢʪʦʨʘ ʩʠʣʝ ʥʘʿʯʝʰ˂ʝ ʚʝʞʝ ʟʘ ʥʘʧʘʜʥʫ ʪʘʯʢʫ ʩʠʣʝ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʧʨʚʦʤ ʮʨʪʝʞʫ, ʘʣʠ  

ʩʝ ʯʝʩʪʦ ʢʨʘʿ ʚʝʢʪʦʨʘ ʩʠʣʝ ʮʨʪʘ ʪʘʢʦ ʜʘ ʟʘʚʨʰʘʚʘ ʫ ʥʘʧʘʜʥʦʿ ʪʘʯʢʠ. 
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ɿʘʜʘʪʘʢ 1.44. ɼʚʘ ʪʝʣʘ ʤʘʩʘ kg1=M  ʠ kg 4,0=m  ʧʦʚʝʟʘʥʘ ʩʫ ʥʝʠʩʪʝʛˀʠʚʠʤ 

ʢʦʥʮʝʤ ʧʨʝʢʦ ʢʦʪʫʨʦʚʘ, ʢʘʦ ʥʘ ʩʣʠʮʠ. ʄʘʩʝ ʢʦʥʮʘ ʠ ʢʦʪʫʨʦʚʘ ʩʫ ʟʘʥʝʤʘʨˀʠʚʝ, ʢʘʦ ʠ 

ʩʚʝ ʩʠʣʝ ʪʨʝˁʘ. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘˁʘ ʦʙʘ ʪʝʣʘ ʠ ʩʠʣʫ ʟʘʪʝʟʘˁʘ ʫ ʢʦʥʮʫ. 

ɺʠʰʝ ʫʯʝʥʠʢʘ ʧʘʨʮʠʿʘʥʦ ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ. 

ʇʦʰʪʦ ʿʝ ʢʦʥʘʮ ʥʝʠʩʪʝʛˀʠʚ, ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʿʝ ʩʚʫʜʘ ʿʝʜʥʘʢʦʛ 

ʠʥʪʝʥʟʠʪʝʪʘ .TT ¡=  

ɸʢʦ ʧʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʩʝ ʪʝʣʦ ʤʘʩʝ M ʩʧʫʰʪʘ, ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʟʘ ʦʙʘ ʪʝʣʘ ʛʣʘʩʠ:   

12 MaTMg =-    ʠ   .2mamgT =-  

ʇʦʰʪʦ ʿʝ ʢʦʥʘʮ ʥʝʠʩʪʝʛˀʠʚ, ʟʘ ʚʨʝʤʝ t ʟʘ ʢʦʿʝ ʪʝʣʦ M ʧʨʝʹʝ ʧʫʪ 1s , ʪʝʣʦ m ʧʨʝʹʝ ʜʚʦʩʪʨʫʢʦ 

ʜʫʞʠ ʧʫʪ .2 12 ss =   

ʇʦʰʪʦ ʿʝ 
2

22
2

1
tas =  ʠ ,

2

1 2
11 tas =    

ʣʘʢʦ ʩʝ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ .2 12 aa =  ʀʟ ʧʨʝʪʭʦʜʥʠʭ ʿʝʜʥʘʯʠʥʘ ʜʦʙʠʿʘ ʩʝ:
 

.2 1mamgT =-   

ɽʣʠʤʠʥʠʩʘˁʝʤ ʩʠʣʝ ʟʘʪʝʟʘˁʘ ʢʦʥʮʘ ʜʦʙʠʿʘ ʩʝ:
 

21
s

m
 75,0

4

2
º

+

-
= g

mM
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212
s

m
 5,12 º= aa .

 

ʉʠʣʘ ʟʘʪʝʟʘˁʘ ʩʝ ʤʦʞʝ ʜʦʙʠʪʠ ʟʘʤʝʥʦʤ ʫʙʨʟʘˁʘ ʫ ʿʝʜʥʫ ʦʜ ʿʝʜʥʘʯʠʥʘ ʟʘ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ, ʥ ʧʨʠʤʝʨ
 

,2mamgT =-  

ʦʜʘʢʣʝ ʿʝ: 

.N 52,4)( 2 º+= agmT  

ʅʘʧʦʤʝʥʫʪʠ: ɸʢʦ ʿʝ mM 2< , ʫʙʨʟʘˁʝ ʿʝ ʥʝʛʘʪʠʚʥʦ, ʧʘ ʿʝ ʫʙʨʟʘˁʝ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦʛ, ʪʿ. ʪʝʣʦ ʤʘʩʝ M 

ʩʝ ʧʦʜʠʞʝ, ʘ ʪʝʣʦ ʤʘʩʝ m ʩʝ ʩʧʫʰʪʘ. ɸʢʦ ʿʝ mM 2= , ʩʠʩʪʝʤ ʿʝ ʫ ʨʘʚʥʦʪʝʞʠ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.95. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  
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- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 21 

 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʇʨʦʚʝʨʘ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ 

ʊʀʇ ʏɸʉɸ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ ʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀ ʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ: 

- ʠʟʤʝʨʠʪʠ ʤʘʩʝ ʪʝʣʘ ʢʦʿʘ ʩʝ ʫʙʨʟʘʚʘʿʫ, 

- ʠʟʤʝʨʠʪʠ ʧʫʪʝʚʝ ʠ ʚʨʝʤʝʥʘ ʟʘ ʢʦʿʘ ʪʝʣʘ ʧʨʝʹʫ ʪʝ ʧʫʪʝʚʝ, 

- ʧʨʦʮʝʥʠʪʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ, 

- ʧʦʢʘʟʘʪʠ ʜʘ ʩʝ ʫʙʨʟʘˁʘ ʜʦʙʠʿʝʥʘ ʤʨʝˁʝʤ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʤʘʣʦ 

ʨʘʟʣʠʢʫʿʫ ʟʙʦʛ ʛʨʝʰʘʢʘ ʤʝʨʝˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʠ ʧʨʝʹʝʥʠ ʧʫʪ ʠ ʚʨʝʤʝ ˁʝʛʦʚʦʛ ʧʨʝʣʘʞʝˁʘ, 

- ʦʜʨʝʜʠ ʩʨʝʜˁʝ ʫʙʨʟʘˁʝ ʪʝʣʘ, 

- ʪʘʙʝʣʘʨʥʦ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ, 

- ʠʟ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʟʚʝʜʠʪʝ ʟʘʢˀʫʯʘʢ ʦ ʚʘʞʝˁʫ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ,  

- ʧʨʦʮʝʥʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʰʝ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʤʘʩʝ, ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

ʚʨʝʤʝʥʘ ʢʨʝʪʘˁʘ, ʫʙʨʟʘˁʘ ʠ ʥʘ ˁʠʭʦʚʝ 

ʿʝʜʠʥʠʮʝ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ ʢʘʢʦ 

ʫʯʝʥʠʮʠ ʩʝʜʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ ʠ 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ 

ʧʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ ʠ 

ʧʦʩʪʫʧʘʿʫ ʧʦ ʫʧʫʪʩʪʚʫ 

ʄʝʨʝ ʤʘʩʝ, ʧʨʝʹʝʥʝ ʧʫʪʝʚʝ ʠ ʚʨʝʤʝʥʘ 

ʠˁʭʦʚʦʛ ʧʨʝʣʘʩʢʘ (ʪʨʠ ʧʫʪʘ) 

ʆʜʨʝʹʫʿʫ ʩʨʝʜˁʝ ʫʙʨʟʘˁʝ ʠʟ ʤʝʨʝˁʘ ʠ 

ʧʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʈʘʯʫʥʘʿʫ ʛʨʝʰʢʝ ʜʠʨʝʢʪʥʠʭ ʤʝʨʝˁʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʝʥʠ ʤʘʩʘ, ʧʨʝʹʝʥʠ ʧʫʪʝʚʠ ʠ ʚʨʝʤʝʥʘ ˁʠʭʦʚʦʛ ʧʨʝʣʘʩʢʘ 

- ʊʘʯʥʦ ʦʜʨʝʹʝʥʝ ʘʧʩʦʣʫʪʥʝ ʛʨʝʰʢʝ ʤʘʩʝ, ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʤʘʩʝ, ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʀʟʚʝʜʝʥʠ ʠʩʧʨʘʚʥʠ ʟʘʢˀʫʯʮʠ ʦ ʚʘʞʝˁʫ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 22 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʝ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ. ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ ʠ ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʜʠʥʘʤʦʤʝʪʨʠ, ʦʧʨʫʛʝ, ʤʘʛʥʝʪʠ, ʢʦʣʠʮʘ... 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀ ʯʘʩʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʩʠʣʘʤʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʊʨʝ˂ʠʤ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʦʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʧʨʝʧʦʟʥʘ ʚʘʞʝˁʝ ɿʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ʇʨʚʦʤ ʠ 

ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʦʜʥʦʩʠʤʘ ʩʠʣʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ 

ʪʝʣʘ. 

ɼʝʤʦʥʩʪʨʠʨʘ ʩʠʣʝ ʤʝʹʫʩʦʙʥʦʛ 

ʜʝʣʦʚʘˁʘ ʪʝʣʘ. 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʦ ʦʜʥʦʩʠʤʘ ʩʠʣʘ ʢʦʿʝ 

ʜʝʣʫʿʫ ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ. 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ.  

ʈʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʦ ʥʘʫʯʝʥʦʤ ʦ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʠʤʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʜʘ ʿʝ ʜʝʣʦʚʘˁʝ ʠʟʤʝʹʫ ʪʝʣʘ ʫʚʝʢ ʤʝʹʫʩʦʙʥʦ ʠ ʜʘ 

ʩʠʣʝ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ ʠʤʘʿʫ ʠʩʪʝ ʧʨʘʚʮʝ ʠ ʠʥʪʝʥʟʠʪʝʪʝ, ʘʣʠ ʩʫʧʨʦʪʥʝ ʩʤʝʨʦʚʝ (ɿʘʢʦʥ ʘʢʮʠʿʝ 

ʠ ʨʝʘʢʮʠʿʝ).  

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʫʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʪʘʯʥʦʩʪ ʦʚʦʛ ʟʘʢʦʥʘ ʥʘ ʧʨʠʤʝʨʠʤʘ.  

ʇʨʘʚʘʮ ʠ ʩʤʝʨ ʩʠʣʘ ʫʟʘʿʘʤʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ 

- ʜʝʯʘʢ ʛʫʨʥʝ ʜʝʚʦʿʯʠʮʫ ʧʦ ʣʝʜʫ, ʦʥ ʩʝ ʢʨʝ˂ʝ ʫʥʘʟʘʜ, 

- ʣʦʧʪʘ ʢʦʿʘ ʫʜʘʨʘ ʫ ʟʠʜ ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ ʦʜʙʠʿʘ ʩʝ ʦʜ 

ˁʝʛʘ ʫʥʘʟʘʜ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ, 

- ʢʨʝʪʘˁʝ ʧʦ ʪʣʫ ï ʥʦʛʘʤʘ ʛʫʨʘʤʦ ʪʣʦ ʫʥʘʟʘʜ, ʧʦʜʣʦʛʘ ʥʘʩ 

ʛʫʨʘ ʫʥʘʧʨʝʜ,  

- ʧʣʠʚʘˁʝ,  

- ʣʝʪ ʧʪʠʮʝ,  

- ʧʨʠʪʠʩʢʘˁʝ ʦʧʨʫʛʝ, 

- ʥʘʜʫʚʘʥ ʙʘʣʦʥ. 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ:  

- ʜʝʣʦʚʘˁʝ ʪʝʣʘ ʿʝ ʫʚʝʢ ʫʟʘʿʘʤʥʦ, ʘʢʦ ʿʝʜʥʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ 

ʜʨʫʛʦ ʥʝʢʦʤ ʩʠʣʦʤ, ʦʥʜʘ ʠ ʪʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ ʧʨʚʦ ʪʘʢʦʹʝ 

ʩʠʣʦʤ, 

- ʩʠʣʝ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʠʤʘʿʫ ʠʩʪʠ ʧʨʘʚʘʮ, ʘ ʩʫʧʨʦʪʘʥ 
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ʩʤʝʨ. 

ʀʥʪʝʥʟʠʪʝʪ ʩʠʣʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ 

ʋʯʝʥʠʮʠ ʜʝʤʦʥʩʪʨʠʨʘʿʫ ʿʝʜʥʘʢʦʩʪ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ  

- ʢʨʝʪʘˁʝ ʠʣʠ ʤʠʨʦʚʘˁʝ ʥʝʢʦʛ ʪʝʣʘ (ʜʠʥʘʤʦʤʝʪʨʠ ʫ ʨʫʢʘʤʘ), 

- ʥʘ ʤʘʩʫ ʪʝʣʘ (ʟʘʢʘʯʝʥ ʜʠʥʘʤʦʤʝʪʘʨ ʟʘ ʟʠʜ), 

- ʚʨʩʪʫ ʩʠʣʝ (ʤʘʛʥʝʪʠ ʥʘ ʢʦʣʠʮʠʤʘ). 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʠʣʝ ʤʝʹʫʩʦʙʥʦʛ 

ʜʝʣʦʚʘˁʘ ʪʝʣʘ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʠʥʪʝʥʟʠʪʝʪʝ. 

 

ʅʘʚʝʜʝʥʝ ʟʘʢˀʫʯʢʝ ʦ ʤʝʹʫʩʦʙʥʦʤ ʜʝʣʦʚʘˁʫ ʪʝʣʘ ʫʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʦʙʿʝʜʠʥʠʪʠ ʫ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ 

ʨʝʘʢʮʠʿʝ, ʠʣʠ ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʢʦʿʠ ʛʣʘʩʠ: 

ʇʨʚʠ ʥʘʯʠʥ: ʉʠʣʝ ʢʦʿʠʤʘ ʤʝʹʫʩʦʙʥʦ ʜʝʣʫʿʫ ʜʚʘ ʪʝʣʘ ʠʤʘʿʫ ʠʩʪʝ ʠʥʪʝʥʟʠʪʝʪʝ ʠ ʧʨʘʚʮʝ, ʘʣʠ ʩʫʧʨʦʪʥʝ 

ʩʤʝʨʦʚʝ. 

ɼʨʫʛʠ ʥʘʯʠʥ: ɸʢʦ ʧʨʚʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ ʜʨʫʛʦ ʪʝʣʦ ʩʠʣʦʤ F
C
, ʦʥʜʘ ʜʨʫʛʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ ʧʨʚʦ ʩʠʣʦʤ 

F
C
- . 

ʊʨʝ˂ʠ ʥʘʯʠʥ: ɸʢʦ ʧʨʚʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ ʜʨʫʛʦ ʪʝʣʦ ʩʠʣʦʤ 12F
C
, ʦʥʜʘ ʜʨʫʛʦ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘ ʧʨʚʦ ʩʠʣʦʤ 

21F
C

 ʢʦʿʘ ʿʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ ʿʝʜʥʘʢʘ ʧʨʚʦʿ ʩʠʣʠ, ʠ ʢʦʿʘ ʩʘ ˁʦʤ ʠʤʘ ʠʩʪʠ ʧʨʘʚʘʮ, ʘʣʠ ʩʫʧʨʦʪʘʥ ʩʤʝʨ  

1221 FF
CC
-= . 

ʂʘʟʘʪʠ ʰʪʘ ʿʝ ʩʠʣʘ ʘʢʮʠʿʝ, ʘ ʰʪʘ ʩʠʣʘ ʨʝʘʢʮʠʿʝ ï ʥʘʚʝʩʪʠ ʧʨʠʤʝʨʝ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʥʝʢʘʜʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʦʜʨʝʜʠʪʠ ʢʦʿʘ ʿʝ ʩʠʣʘ ʘʢʮʠʿʝ, ʘ ʢʦʿʘ ʨʝʘʢʮʠʿʝ, ʥʠʪʠ ʿʝ ʪʦ ʚʘʞʥʦ ï ʜʘʪʠ 

ʧʨʠʤʝʨʝ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ: 

ʉʠʣʝ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʩʫ ʠʩʪʝ ʧʨʠʨʦʜʝ. ʅʘ ʧʨʠʤʝʨ, ʦʙʝ ʤʦʨʘʿʫ ʙʠʪʠ ʛʨʘʚʠʪʘʮʠʦʥʝ, ʠʣʠ ʝʣʘʩʪʠʯʥʝ, 

ʠʣʠ ʝʣʝʢʪʨʠʯʥʝ, ʠʣʠ ʤʘʛʥʝʪʥʝ ʠʪʜ. ʇʦʰʪʦ ʩʫ ʫʟʘʿʘʤʥʝ, ʠʩʪʦʚʨʝʤʝʥʦ ʥʘʩʪʘʿʫ ʠ ʥʝʩʪʘʿʫ. 

ʉʠʣʝ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʜʝʣʫʿʫ ʥʘ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ. ɿʙʦʛ ʪʦʛʘ ʥʝʤʘ ʩʤʠʩʣʘ ʪʨʘʞʠʪʠ ˁʠʭʦʚʫ 

ʨʝʟʫʣʪʘʥʪʫ. ʀʤʘ ʩʤʠʩʣʘ ʪʨʘʞʠʪʠ ʩʘʤʦ ʨʝʟʫʣʪʘʥʪʫ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʠʩʪʦ ʪʝʣʦ. 
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

- ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

- ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.94. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʀʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʥʘ ʩʠʪʫʘʮʠʿʝ ʠʟ ʩʪʚʘʨʥʦʛ ʞʠʚʦʪʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 23 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʝ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ. ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʧʨʝʧʦʟʥʘ ʚʘʞʝˁʝ ɿʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʧʨʠʤʝʥʦʤ ɿʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ. 

 ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ɿʘʢʦʥʫ 

ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʠʣʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ ʦ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.40. ɼʝʯʘʢ ʤʘʩʝ kg40  ʥʘ ʣʝʜʫ ʦʜʛʫʨʥʝ ʜʨʫʛʘ ʤʘʩʝ kg50  ʩʠʣʦʤ ʦʜ N.02  ʂʦʣʠʢʘ ʫʙʨʟʘˁʘ 

ʜʦʙʠʿʘʿʫ ʜʝʯʘʮʠ? 

ɼʚʘ ʫʯʝʥʠʢʘ ʢʦʿʠ ʟʥʘʿʫ ʜʘ ʪʨʝʙʘ ʧʨʠʤʝʥʠʪʠ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʘʢ ʥʘ ʪʘʙʣʠ. 
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ɿʘʜʘʪʘʢ 1.41. ʄʦʤʘʢ ʠ ʜʝʚʦʿʢʘ ʩʪʦʿʝ ʥʘ ʣʝʜʫ ʠ ʜʨʞʝ ʟʘ ʢʨʘʿʝʚʝ ʟʘʪʝʛʥʫʪ ʥʝʠʩʪʝʛˀʠʚ ʢʘʥʘʧ ʜʫʞʠʥʝ 

m.4  ʄʘʩʘ ʤʦʤʢʘ ʠʟʥʦʩʠ kg,80  ʘ ʜʝʚʦʿʢʝ kg.50  ɼʘ ʙʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʧʨʠʚʫʢʣʠ ʟʘʪʝʞʫ ʢʘʥʘʧ 

ʢʦʥʩʪʘʥʪʥʦʤ ʩʠʣʦʤ ʦʜ N.01  ʇʦʩʣʝ ʢʦʛ ʚʨʝʤʝʥʘ ˂ʝ ʩʝ ʩʫʜʘʨʠʪʠ? ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ˁʠʭʦʚʦʛ ʨʝʣʘʪʠʚʥʦʛ 

ʢʨʝʪʘˁʘ ʧʨʠ ʩʫʜʘʨʫ?  

ɼʚʘ ʫʯʝʥʠʢʘ ʢʦʿʠ ʟʥʘʿʫ ʜʘ ʪʨʝʙʘ ʧʨʠʤʝʥʠʪʠ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʘʢ ʥʘ ʪʘʙʣʠ ʟʘ ʤʦʤʢʘ ʠ ʜʝʚʦʿʢʫ. 



83 

 

 

ʉʠʣʝ ʿʝʜʥʘʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ (2112 FFF == ) ʫʙʨʟʘʚʘʿʫ ʦʙʦʿʝ, ʧʘ ʿʝ: 

,m/s 12,0 2

1
1 ==

m

F
a

 

,m/s 2,0 2

2
2 ==

m

F
a    ,

2

1 2
11 tas =    .

2

1 2
22 tas =

 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʜʦ ʩʫʜʘʨʘ ʧʨʝʣʘʟʝ ʧʫʪʝʚʝ ʯʠʿʠ ʿʝ ʟʙʠʨ ʿʝʜʥʘʢ ʧʦʯʝʪʥʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜʨʝʹʫʿʝ ʚʨʝʤʝ ʜʦ ʩʫʜʘʨʘ: 

2
)(

2

1

2

1 2

21
2

2
2

111
t

aatatassd +=+=+= , ʦʜʘʢʣʝ ʿʝ s 5
2

21

=
+

=
aa

d
t ,   

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʙʨʟʠʥʘ ʿʝʜʥʘʢʘ ʟʙʠʨʫ ˁʠʭʦʚʠʭ ʙʨʟʠʥʘ, ʦʜʨʝʹʫʿʝ ʧʦʿʝʜʠʥʘʯʥʝ ʠ ʨʝʣʘʪʠʚʥʫ ʙʨʟʠʥʫ 

s

m
 6,011 == tav , 

s

m
 122 == tav ,  

s

m
 61,121r º+= vvv . 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.94. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 24 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ. ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʠ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʠ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, 

- ʧʨʝʧʦʟʥʘ ʚʘʞʝˁʝ ʥʘʚʝʜʝʥʠʭ ʟʘʢʦʥʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʧʨʠʤʝʥʦʤ ʥʘʚʝʜʝʥʠʭ ʟʘʢʦʥʘ. 

 ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 

 

 

 

 

 

 

 

 

 



85 

 

 

 

ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʫʯʝʥʦ ʦ ɼʨʫʛʦʤ ʠ 

ʊʨʝ˂ʝʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʠʣʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ ʠ 

ʚʘʞʝˁʝ ɳʫʪʥʦʚʠʭ ʟʘʢʦʥʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ ʦ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʠʤʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ɳʫʪʥʦʚʠʤ ʟʘʢʦʥʠʤʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 1.38. ʂʦʣʠʢʘ ʟʘʫʩʪʘʚʥʘ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ ʘʫʪʦʤʦʙʠʣ ʤʘʩʝ t1  ʘʢʦ ʛʘ ʟʘʫʩʪʘʚʠ ʥʘʢʦʥ ʧʨʝʹʝʥʠʭ 

m.04  ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʘʫʪʦʤʦʙʠʣʘ ʿʝ km/h. 010  

ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʫʩʧʦʨʝˁʝ: sav 20 2
0 -= ,      

s

v
a

2

2
0=

 
, 

ʘ ʜʨʫʛʠ ʪʨʘʞʝʥʫ ʩʠʣʫ: kN. 9,645N 9645
2

2
0 =º==
s

mv
maF  

ɿʘʜʘʪʘʢ 1.39. ʂʦʣʠʢʦ ʩʝ ʠʩʪʝʛʥʝ ʦʧʨʫʛʘ ʜʠʥʘʤʦʤʝʪʨʘ ʢʦʿʠʤ ʩʝ ʚʫʯʝ ʪʝʣʦ ʤʘʩʝ kg 2=m   ʫʙʨʟʘˁʝʤ 

2m/s 5,1=a  ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʙʝʟ ʪʨʝˁʘ? ʂʨʫʪʦʩʪ ʦʧʨʫʛʝ ʿʝ N/m.50=k  



86 

 

 

ʋʯʝʥʠʢ ʢʦʿʠ ʩʝ ʩʝʪʠ ʯʝʤʫ ʿʝ ʿʝʜʥʘʢʘ ʩʠʣʘ ʢʦʿʘ ʜʝʬʦʨʤʠʰʝ ʦʧʨʫʛʫ ʧʠʰʝ: .lkF D=   

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʪʨʝʙʘ ʜʘ ʧʨʠʤʝʥʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʢʦʨʠʩʪʠ ʛʘ, ʠʣʠ ʛʘ ʩʘʤʦ ʧʠʰʝ, ʘ ʪʨʝ˂ʠ ʫʯʝʥʠʢ ʨʘʯʫʥʘ ʠʩʪʝʛʥʫʪʦʩʪ 

ʦʧʨʫʛʝ ,maF = cm. 6==D
k

ma
l

 

ɿʘʜʘʪʘʢ 1.46. ɼʚʘ ʢʚʘʜʨʘ ʣʝʞʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʩʧʦʿʝʥʘ ʟʘʪʝʛʥʫʪʠʤ ʥʝʠʩʪʝʛˀʠʚʠʤ ʢʦʥʮʝʤ 

ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ ʢʦʿʠ ʤʦʞʝ ʜʘ ʠʟʜʨʞʠ ʩʠʣʫ ʟʘʪʝʟʘˁʘ ʦʜ N.60  ʄʘʩʘ ʧʨʚʦʛ ʢʚʘʜʨʘ ʿʝ kg,5  ʘ ʜʨʫʛʦʛ 

kg.3  ʅʘ ʧʨʚʠ ʢʚʘʜʘʨ, ʫ ʧʨʘʚʮʫ ʢʦʥʮʘ ʠ ʫ ʩʤʝʨʫ ʦʜ ʜʨʫʛʦʛ ʢʚʘʜʨʘ, ʜʝʣʫʿʝ ʩʠʣʘ. ʂʦʣʠʢʠ ʠʥʪʝʥʟʠʪʝʪ 

ʤʦʞʝ ʜʘ ʠʤʘ ʪʘ ʩʠʣʘ, ʜʘ ʥʝ ʙʠ ʜʦʰʣʦ ʜʦ ʧʫʮʘˁʘ ʢʦʥʮʘ? ʉʠʣʘ ʪʨʝˁʘ ʠʟʤʝʹʫ ʪʝʣʘ ʠ ʧʦʜʣʦʛʝ ʿʝ 

ʟʘʥʝʤʘʨˀʠʚʘ. 

 

ʋʯʝʥʠʮʠ ʢʦʿʠ ʟʥʘʿʫ ʜʘ ʪʨʝʙʘ ʢʚʘʜʨʝ ʧʦʩʤʘʪʨʘʪʠ ʟʘʿʝʜʥʦ ʠ ʦʜʚʦʿʝʥʦ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʘʢ:  

,)( 21 ammF +=    amT 2= ,   ,
2

21 T
m

mm
F

+
=

  
N.160max

2

21
max =

+
= T

m

mm
F  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 1.94. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VI I                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 25 

 

ʅɸʉʊɸɺʅɽ ʊɽʄɽ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʎʝʣʦʢʫʧʥʦ ʛʨʘʜʠʚʦ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʧʦʪʨʝʙʥʠ ʧʘʧʠʨʠ ʠ ʧʨʠʙʦʨ ʟʘ ʨʘʜ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʇʨʦʚʝʨʘ, ʫʪʚʨʹʠʚʘˁʝ ʠ ʦʮʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʠʟ ʦʙʣʘʩʪʠ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ. 

ʀʉʍʆɼʀ  

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʫʦʯʘʚʘ ʚʝʟʫ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʘʩʪʠ ʬʠʟʠʢʝ, 

- ʨʘʟʫʤʝ ʠ ʧʘʤʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʝ ʟʘʢʦʥʠʪʦʩʪʠ, 

- ʨʝʰʘʚʘ ʢʚʘʣʠʪʘʪʠʚʥʝ, ʨʘʯʫʥʩʢʝ ʠ ʛʨʘʬʠʯʢʝ ʟʘʜʘʪʢʝ (ʤʝʭʘʥʠʯʢʦ ʢʨʝʪʘˁʘ, ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ 

ʢʨʝʪʘˁʝ, ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ...). 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ  ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʫʚʦʜʥʠ ʀʩʪʠʯʝ ʮʠˀ ʧʨʦʚʝʨʝ 

ɼʝʣʠ ʪʝʩʪʦʚʝ ʠ ʫʧʫʪʩʪʚʦ ʟʘ ʨʘʜ  

ʆʭʨʘʙʨʫʿʝ ʫʯʝʥʠʢʝ ʠ ʫʩʤʝʨʘʚʘ ʠʭ ʥʘ 

ʨʘʟʤʠʰˀʘˁʝ ʠ ʧʨʠʤʝʥʫ ʥʘʫʯʝʥʦʛ 

ʇʘʞˀʠʚʦ ʩʣʫʰʘʿʫ ʠ ʫʢʦʣʠʢʦ ʿʝ 

ʧʦʪʨʝʙʥʦ ʪʨʘʞʝ ʜʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʛʣʘʚʥʠ ʇʨʘʪʠ, ʧʨʫʞʘ ʜʦʜʘʪʥʘ ʫʧʫʪʩʪʚʘ ʠ 

ʧʦʤʦ˂   

 

ʇʘʞˀʠʚʠʤ ʯʠʪʘˁʝʤ ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ 

ʩʘʜʨʞʘʿʝʤ ʪʝʩʪʘ 

ʇʘʟʤʠʰˀʘʿʫ, ʧʨʝʧʦʟʥʘʿʫ, ʧʦʚʝʟʫʿʫ, 

ʧʨʠʤʝˁʫʿʫ, ʢʦʨʠʩʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʬʦʨʤʫʣʝ, ʟʘʧʠʩʫʿʫ ʦʜʛʦʚʦʨʝ, ʨʘʯʫʥʘʿʫ, 

ʇʦ ʧʦʪʨʝʙʠ ʮʨʪʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ 

ʛʨʘʬʠʢʝ. 

ʟʘʚʨʰʥʠ ʉʘʢʫʧˀʘ ʪʝʩʪʦʚʝ 

ʋʢʨʘʪʢʦ ʥʘʿʘʚˀʫʿʝ ʪʝʤʫ ʢʦʿʦʤ ˂ʝ ʩʝ 

ʙʘʚʠʪʠ ʥʘʨʝʜʥʠʭ ʯʘʩʦʚʘ  

ʇʨʝʜʘʿʫ ʪʝʩʪʦʚʝ 

ʉʣʫʰʘʿʫ ʠ ʧʠʪʘʿʫ 

 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʦʜʝʣʘ ʪʝʩʪʦʚʘ. ʋʧʫʪʩʪʚʘ ʟʘ ʨʘʜ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʋʯʝʥʠʮʠ ʨʘʜʝ ʢʦʥʪʨʦʣʥʫ ʚʝʞʙʫ ʫʟ ʝʚʝʥʪʫʘʣʥʫ ʧʦʤʦ˂ ʠ ʫʧʫʪʩʪʚʘ. 

ʂʦʤʙʠʥʦʚʘʥʠ ʟʘʜʘʮʠ ʠʟ ʇʨʘʢʪʠʢʫʤʘ (ʧʠʪʘˁʘ, ʪʝʩʪ ʟʘʜʘʮʠ ʠ ʟʘʜʘʮʠ) ʠʣʠ ˁʠʭʦʚʝ ʚʝʨʟʠʿʝ ʩʘ ʩʠʪʥʠʤ 

ʧʨʦʤʝʥʘʤʘ (ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ, ʦʟʥʘʢʝ ʠ ʩʣ.) ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʉʘʢʫʧˀʘˁʝ ʦʜʛʦʚʦʨʘ.  

ʆʙʘʚʝʩʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ˂ʝ ʦʜ ʥʘʨʝʜʥʦʛ ʯʘʩʘ ʫʯʠʪʠ ʦ ʢʨʝʪʘˁʫ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

ʋ ʧʠʩʘʥʦʿ ʬʦʨʤʠ, ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ ʢʚʘʣʠʪʘʪʠʚʥʠʭ ʠ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ, ʧʨʦʚʝʨʘʚʘ ʩʝ 

ʫʩʚʦʿʝʥʦʩʪ ʦʩʥʦʚʥʠʭ ʧʦʿʤʦʚʘ, ˁʠʭʦʚʦ ʨʘʟʫʤʝʚʘˁʝ ʠ ʧʨʠʤʝʥʘ. 

ɽʚʘʣʫʘʮʠʿʘ 

ɼʘ ʣʠ ʿʝ ʙʠʣʦ ʧʨʦʙʣʝʤʘ ʪʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʯʘʩʘ? (ʥʝʜʦʚʦˀʥʦ ʚʨʝʤʝʥʘ, ʥʝʿʘʩʥʦ˂ʘ ʫ ʧʠʪʘˁʠʤʘ...) 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 26 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʋʙʨʟʘˁʝ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ɻʘʣʠʣʝʿʝʚ ʦʛʣʝʜ. 

ʉʣʦʙʦʜʘʥ ʧʘʜ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʦʧʪʠʮʘ, ʥʦʚʯʠ˂ ʠ ʢʘʨʪʦʥʯʠ˂ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʫʙʨʟʘˁʝʤ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ, 

- ɻʘʣʠʣʝʿʝʚʠʤ ʦʛʣʝʜʦʤ, 

- ʩʣʦʙʦʜʥʠʤ ʧʘʜʦʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʜʘ ʪʝʣʦ ʫ ʙʣʠʟʠʥʠ ʠ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʫʙʨʟʘʚʘ ʢʦʥʩʪʘʥʪʥʘ ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ, 

- ʨʘʟʫʤʝ ʜʘ ʩʝ ʪʝʣʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʪʝ ʩʠʣʝ ʢʨʝ˂ʝ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠʣʠ 

ʫʩʧʦʨʝʥʦ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ʪʝʣʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘʿʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʪʝʩʪʘ ʩʘ ʧʨʝʪʭʦʜʥʦʛ 

ʯʘʩʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʛʨʘʚʠʪʘʮʠʦʥʦʿ ʩʠʣʠ ʠ ʩʠʣʠ ɿʝʤˀʠʥʝ 

ʪʝʞʝ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ  o 

ʜʝʣʦʚʘˁʫ ʩʠʣʝ ɿʝʤˀʠʥʝ ʪʝʞʝ, ʭʠʮʠʤʘ  

ʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʪʝʞʝ ʥʘ ʨʘʟʣʠʯʠʪʝ 

ʥʘʯʠʥʝ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʜʝʣʦʚʘˁʘ 

ʩʠʣʝ ʪʝʞʝ ʥʘ ʪʝʣʘ ʠ ʠʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʦ 

ˁʝʥʦʤ ʜʝʣʦʚʘˁʫ 

ʈʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ 

ʨʘʟʨʝʜʫ ʦ ʛʨʘʚʠʪʘʮʠʦʥʦʿ ʩʠʣʠ ʠ ʩʠʣʠ ɿʝʤˀʠʥʝ ʪʝʞʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ɼʝʬʠʥʠʩʘʪʠ ʩʠʣʫ ɿʝʤˀʠʥʝ ʪʝʞʝ, ʠʣʠ ʢʨʘʪʢʦ ï ʩʠʣʫ ʪʝʞʝ ʢʘʦ ʩʠʣʫ 

ʢʦʿʦʤ ɿʝʤˀʘ ʧʨʠʚʣʘʯʠ ʪʝʣʘ ʥʘ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ ʠʣʠ ʫ ʩʚʦʿʦʿ 

ʙʣʠʟʠʥʠ.  

gmF
CC

 = . 

ɼʝʬʠʥʠʩʘʪʠ g ï ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ. 

ʀʩʪʘ˂ʠ ʜʘ ʦʥʦ ʟʘʚʠʩʠ ʦʜ ʛʝʦʛʨʘʬʩʢʝ ʰʠʨʠʥʝ ʠ ʥʘʜʤʦʨʩʢʝ, ʠ ʜʘ ʥʘ ʛʝʦʛʨʘʬʩʢʦʿ ʰʠʨʠʥʠ ¯45 , ʥʘ ʥʠʚʦʫ 

ʤʦʨʘ, ʠʟʥʦʩʠ 

2s

m
  81.9=g . 

ʀʩʪʘ˂ʠ ʜʘ ʠ ʜʨʫʛʘ ʥʝʙʝʩʢʘ ʪʝʣʘ ʫʙʨʟʘʚʘʿʫ ʪʝʣʘ ʥʘ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ ʠʣʠ ʫ ʩʚʦʿʦʿ ʙʣʠʟʠʥʠ ʠ ʜʘ ʫʙʨʟʘˁʝ 

ʟʘʚʠʩʠ ʦʜ ʤʘʩʝ ʠ ˁʠʭʦʚʦʛ ʧʦʣʫʧʨʝʯʥʠʢʘ ï ʄʝʩʝʯʝʚʦ ʫʙʨʟʘˁʝ ʿʝ ʦʢʦ ʰʝʩʪ ʧʫʪʘ ʤʘˁʝ ʦʜ ʫʙʨʟʘˁʘ 

ɿʝʤˀʠʥʝ ʪʝʞʝ. 

ʀʩʪʘ˂ʠ ʦʩʦʙʠʥʝ ʩʠʣʝ ʪʝʞʝ: 

- ʊʝʣʘ ʪʝʞʝ ʜʘ ʧʘʜʘʿʫ ʫ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʪʝʞʝ ï ʥʘ ʧʦʣʦʚʠʤʘ ʠ ʝʢʚʘʪʦʨʫ ʢʘ ʮʝʥʪʨʫ 

ɿʝʤˀʝ, ʘ ʟʙʦʛ ʨʦʪʘʮʠʿʝ ɿʝʤˀʝ, ʥʘ ʦʩʪʘʣʠʤ ʤʝʩʪʠʤʘ ʤʘʣʦ ʦʜʩʪʫʧʘʿʫ ʦʜ ʦʚʦʛ ʩʤʝʨʘ. 
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- ʅʘ ʧʦʣʦʚʠʤʘ ʿʝ ʿʝʜʥʘʢʘ ʛʨʘʚʠʪʘʮʠʦʥʦʿ ʩʠʣʠ ʠʟʤʝʹʫ 

ʪʝʣʘ ʠ ɿʝʤˀʝ, ʘ ʥʘ ʦʩʪʘʣʠʤ ʤʝʩʪʠʤʘ ʿʝ ʤʘʣʦ ʤʘˁʘ ʦʜ 

ˁʝ, ʟʙʦʛ ʨʦʪʘʮʠʿʝ ɿʝʤˀʝ ʦʢʦ ʩʚʦʿʝ ʦʩʝ ï ʥʘʿʤʘˁʘ ʿʝ 

ʥʘ ʝʢʚʘʪʦʨʫ. 

- ʉʠʣʘ ʪʝʞʝ ʜʝʣʫʿʝ ʥʘ ʪʝʣʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʥʘʯʠʥ 

ˁʠʭʦʚʦʛ ʢʨʝʪʘˁʘ ʠ ʜʘ ʣʠ ʥʘ ʪʝʣʘ ʜʝʣʫʿʫ ʜʨʫʛʝ ʩʠʣʝ. 

 

ɼʝʬʠʥʠʩʘʪʠ ʩʣʦʙʦʜʘʥ ʧʘʜ ʢʘʦ ʢʨʝʪʘˁʝ ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʩʘʤʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ (ʢʘʜʘ ʩʝ 

ʟʘʥʝʤʘʨʠ ʦʪʧʦʨ ʚʘʟʜʫʭʘ). 

ɼʝʬʠʥʠʩʘʪʠ ʚʝʨʪʠʢʘʣʘʥ ʭʠʪʘʮ ʟʘ ʢʦʿʠ ʚʘʞʠ ʠʩʪʠ ʫʩʣʦʚ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ, ʢʦʨʠʰ˂ʝˁʝʤ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʦʚʘ ʢʨʝʪʘˁʘ ʦʜʚʠʿʘʿʫ ʩʘ 

ʫʙʨʟʘˁʝʤ ʠʣʠ ʫʩʧʦʨʝˁʝʤ ʟʝʤˀʠʥʝ ʪʝʞʝ. 

amgm
CC

= ,   ga
CC
= . 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ 

ʦʚʦ ʫʙʨʟʘˁʝ ʥʝ ʟʘʚʠʩʠ ʦʜ ʤʘʩʝ ʪʝʣʘ, ʥʠʪʠ ʦʜ 

ʙʠʣʦ ʢʦʿʝ ʜʨʫʛʝ ʦʩʦʙʠʥʝ ʪʝʣʘ (ʟʘʧʨʝʤʠʥʝ, ʦʙʣʠʢʘ 

ʠ ʩʣʠʯʥʦ) ï ʿʝʜʥʘʢʦ ʿʝ ʟʘ ʩʚʘ ʪʝʣʘ ʥʘ ʠʩʪʦʤ ʤʝʩʪʫ. 

ʆʙʿʘʩʥʠʪʠ ɻʘʣʠʣʝʿʝʚ ʦʛʣʝʜ ʠ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ 

ʠʟʚʝʜʝʥ ʚʝʨʦʚʘʪʥʦ ʥʘ ʢʨʠʚʦʤ ʪʦʨˁʫ ʫ ʇʠʟʠ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʥʠʿʝ ʿʘʩʥʦ ʢʘʢʦ ʿʝ ɻʘʣʠʣʝʿ ʜʦʰʘʦ ʜʦ 

ʟʘʢˀʫʯʢʘ ʜʘ ʩʚʘ ʪʝʣʘ ʧʘʜʘʿʫ ʿʝʜʥʘʢʠʤ ʫʙʨʟʘˁʝʤ, 

ʿʝʨ ʫ ˁʝʛʦʚʦ ʚʨʝʤʝ ʥʠʿʝ ʙʠʦ ʧʦʟʥʘʪ ʥʘʯʠʥ 

ʦʩʪʚʘʨʠʚʘˁʘ ʚʘʢʫʫʤʘ. 

ʆʙʿʘʩʥʠʪʠ (ʜʝʤʦʥʩʪʨʠʨʘʪʠ) ʧʘʜʘˁʝ ʢʫʛʣʠʮʝ ʠ 

ʧʝʨʮʝʪʘ ʢʨʦʟ ʚʘʢʫʫʤ.  

ʉʪʘʚʠʪʠ ʥʘ ʤʝʪʘʣʥʫ ʧʣʦʯʠʮʫ (ʨʝʮʠʤʦ ʥʦʚʯʠ˂) ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʢʘʨʪʦʥ ʤʘʣʦ ʤʘˁʝ 

ʚʝʣʠʯʠʥʝ. ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʢʦ ˂ʝ ʧʨʚʠ ʧʘʩʪʠ ʥʘ 

ʪʣʦ. ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʠʩʪʦʚʨʝʤʝʥʦʩʪ ʧʘʜʘ.  

ʅʘʧʦʤʝʥʫʪʠ ʜʘ ʧʣʘʩʪʠʯʥʘ ʯʘʰʘ ʩʘ ʨʫʧʦʤ ʥʘ ʜʥʫ, ʧʫʰʪʝʥʘ ʜʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘ, ʥʝ 

ʠʩʧʫʰʪʘ ʚʦʜʫ, ʿʝʨ ʯʘʰʘ ʠ ʚʦʜʘ ʧʘʜʘʿʫ ʠʩʪʠʤ ʫʙʨʟʘˁʝʤ ʠ ʠʤʘʿʫ ʫ ʩʚʘʢʦʤ 

ʪʨʝʥʫʪʢʫ ʿʝʜʥʘʢʝ ʙʨʟʠʥʝ ʠ ʧʨʝʹʝʥʝ ʧʫʪʝʚʝ. 

ʅʘ ʪʘʙʣʠ ʥʘʮʨʪʘʪʠ ʩʣʠʢʫ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʦʧʠʩʫʿʫ ʩʣʦʙʦʜʘʥ ʧʘʜ (ʩʣʠʢʘ ʘ).
 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʠʩʪʘ˂ʠ ʩʤʝʨʦʚʝ ʙʨʟʠʥʘ ʠ ʫʙʨʟʘˁʘ ʠ ʚʝʟʫ ʧʨʝʹʝʥʠʭ ʧʫʪʝʚʘ ʠ ʚʠʩʠʥʘ ʪʝʣʘ. 

ʢʦʜ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ (hHs -= ).
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ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ, ʫʟ ʧʦʤʦ˂, ʠʟʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʿʝʜʥʘʯʠʥʝ ʢʨʝʪˁʘ (ʪʘʙʝʣʘ). 

ʙʨʟʠʥʘ ʫʜʘʨʘ ʫ ʪʣʦ:     gHv 2= , 

ʚʨʝʤʝ ʧʘʜʘˁʘ (Hs= ):      
g

H
t

2
sp= . 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʧʦʢʘʟʫʿʝ ʜʘ ʟʘʦʢʨʫʞʠʚʘˁʝ 2m/s10ºg  ʜʦʚʦʜʠ ʜʦ ʛʨʝʰʢʝ ʫ ʨʘʯʫʥʫ ʟʘ ʦʢʦ 2 %  ʠ ʜʘ 

ʛʘ ʥʝ ʪʨʝʙʘ ʚʨʰʠʪʠ ʢʘʜʘ ʩʝ ʨʘʯʫʥʘ ʢʘʣʢʫʣʘʪʦʨʦʤ.  

%9.1019.0
81.9

81.910
=º

-
=

-¡

g

gg
 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 2.39 ʠ 2.40. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ɿʝʤˀʠʥ ʪʝʞʝ ʦʜ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʠ ʛʝʦʛʨʘʬʩʢʝ ʰʠʨʠʥʝ 

- ʇʨʝʧʦʟʥʘʿʝ ʫʪʠʮʘʿ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʘ ʢʨʝʪʘˁʝ ʫ ʧʦˀʫ ɿʝʤˀʠʥʝ ʪʝʞʝ 

- ʀʩʧʨʘʚʥʦ ʟʘʤʝˁʫʿʝ ʫʙʨʟʘˁʝ ʫ ʿʝʜʥʘʯʠʥʘʤʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ ʩʘ ʫʙʨʟʘˁʝʤ 

ɿʝʤˀʠʥʝ ʪʝʞʝ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʝʣʠʯʠʥʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʩʣʦʙʦʜʘʥ ʧʘʜ 

- ʀʩʧʨʘʚʥʦ ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʩʘ ʩʣʦʙʦʜʥʠʤ ʧʘʜʦʤ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 

ʜʠʩʢʫʩʠʿʠ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 27 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʋʙʨʟʘˁʝ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ʉʣʦʙʦʜʘʥ ʧʘʜ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ,  

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʥʘʯʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ, 

- ʨʘʟʫʤʝ ʢʘʜʘ ʪʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʩʣʦʙʦʜʘʥ ʧʘʜ ʪʝʣʘ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ 

ʪʝʞʝ ʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʢʨʝʪʘˁʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ ʠ 

ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ, 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʢʨʝʪʘˁʫ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʠ ʪʝʞʝ ʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 2.1. ʆʜʨʝʜʠʪʠ ʩʠʣʫ ɿʝʤˀʠʥʝ ʪʝʞʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʜʝʯʘʢʘ ʤʘʩʝ .kg20  

N. 2.196
s

m
81.9kg20

2
º³==mgF  

ɿʘʜʘʪʘʢ 2.7. ʄʘʩʘ ʿʘʙʫʢʝ ʿʝ g.100  ʂʦʣʠʢʘ ʩʠʣʘ ʪʝʞʝ ʜʝʣʫʿʝ ʥʘ ʿʘʙʫʢʫ? ʂʦʣʠʢʦ ʜʫʛʦ ʿʘʙʫʢʘ ʧʘʜʘ ʢʘʜʘ 

ʩʝ ʦʪʢʘʯʠ ʦʜ ʛʨʘʥʝ ʥʘ ʚʠʩʠʥʠ m3  ʦʜ ʪʣʘ? 

ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʩʠʣʫ ʪʝʞʝ:N. 981.0º=mgF  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʚʨʝʤʝ ʧʝʘʜˁʘ: ,
2

1 2tgh=  s.78.0
2
º=

g

h
t  



95 

 

 

ɿʘʜʘʪʘʢ 2.8. ʊʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ ʦʜ .m 4  ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʦʜ ʪʣʘ ʪʝʣʦ ʠʤʘ ʙʨʟʠʥʫ ʜʚʦʩʪʨʫʢʦ 

ʤʘˁʫ ʦʜ ʙʨʟʠʥʝ ʢʦʿʦʤ ʫʜʘʨʘ ʫ ʪʣʦ? 

ʇʨʚʠ ʫʯʝʥʠʢ ʧʠʰʝ ʦʜʥʦʩʝ ʚʠʩʠʥʘ ʠ ʧʨʝʹʝʥʠʭ ʧʫʪʝʚʘ: ,1 Hs =   .2 hHs -=   

ɼʨʫʛʠ ʫʯʝʥʠʢ ʧʨʠʤʝˁʫʿʝ ʿʝʜʥʘʯʠʥʫ ʟʘ ʩʣʦʙʦʜʘʥ ʧʘʜ sgv 22= : Hgv 22
max=      

ʠ )(2
4

2
max2 hHg

v
v -== .  

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʟʘʚʨʰʘʚʘ ʟʘʜʘʪʘʢ ʝʣʠʤʠʥʘʮʠʿʦʤ maxv : ),(2
2

hHg
Hg

-=
 

  m.3
4

3
== Hh  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 2.49. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 28 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʍʠʪʘʮ ʥʘʚʠʰʝ ʠ ʭʠʪʘʮ ʥʘʥʠʞʝ. ʊʝʞʠʥʘ ʠ ʙʝʩʪʝʞʠʥʩʢʦ ʩʘʪˁʝ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʦʧʪʠʮʘ, ʜʠʥʘʤʦʤʝʪʘʨ ʩʘ ʪʝʣʦʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʝʤ ʥʘʥʠʞʝ, 

- ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʝʤ ʥʘʚʠʰʝ, 

- ʪʝʞʠʥʦʤ ʠ ʙʝʩʪʝʞʠʥʩʢʠʤ ʩʪʘˁʝʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʰʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʭʠʪʘʮ ʥʘʥʠʞʝ ʠ ʭʠʪʘʮ ʥʘʚʠʰʝ, 

- ʦʜʨʝʜʠ ʧʘʨʘʤʝʪʨʝ ʭʠʪʘʮʘ ʘʢʦ ʿʝ ʧʦʟʥʘʪʘ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʩʠʣʝ ʪʝʞʝ ʠ ʪʝʞʠʥʝ ʪʝʣʘ, 

- ʜʝʤʦʥʩʪʨʠʨʘ ʥʘʚʝʜʝʥʝ ʧʦʿʘʚʝ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʩʠʣʠ ɿʝʤˀʠʥʝ ʪʝʞʝ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ 
ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʭʠʮʠʤʘ ʥʘʚʠʰʝ ʠ ʥʘʥʠʞʝ, ʢʘʦ ʠ ʦ 

ʪʝʞʠʥʠ ʪʝʣʘ ʠ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ ʭʠʮʝ, 

ʜʝʣʦʚʘˁʝ ʪʝʞʠʥʝ ʪʝʣʘ ʠ ʙʝʩʪʝʞʠʥʩʢʦ 

ʩʪʘˁʝ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʭʠʪʘʮʘ, 

ʪʝʞʠʥʝ ʠ ʙʝʩʪʝʞʠʥʩʢʦʛ ʩʪʘˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ 
ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ: 

- ʜʘ ʿʝ ʩʣʦʙoʜʘʥ ʧʘʜ ʢʨʝʪʘˁʝ ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʩʘʤʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ (ʟʘʥʝʤʘʨʠˀʚ ʦʪʧʦʨ 

ʩʨʝʜʠʥʝ), ʠ ʜʘ ʠʩʪʦ ʚʘʞʠ ʠ ʟʘ ʚʝʨʪʠʢʘʣʥʠ ʭʠʪʘʮ ʥʘʚʠʰʝ ʠ ʥʘʥʠʞʝ. 

- ʜʘ ʩʝ, ʧʦʰʪʦ ʿʝ g ʢʦʥʩʪʘʥʪʥʦ, ʢʦʜ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ ʠ ʚʝʨʪʠʢʘʣʥʦʛ ʭʠʮʘ ʥʘʚʠʰʝ ʠ ʥʘʥʠʞʝ ʪʝʣʘ ʢʨʝ˂ʫ 

ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ, ʠʣʠ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ.   

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʅʘ ʪʘʙʣʠ ʥʘʮʨʪʘʪʠ ʩʣʠʢʫ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʦʧʠʩʫʿʫ ʭʠʪʘʮ ʥʘʥʠʞʝ (ʩʣʠʢʘ ʙ).
 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʠʩʪʘ˂ʠ ʩʤʝʨʦʚʝ ʙʨʟʠʥʘ ʠ ʫʙʨʟʘˁʘ ʠ ʚʝʟʝ ʧʨʝʹʝʥʠʭ ʧʫʪʝʚʘ ʠ ʚʠʩʠʥʘ ʪʝʣʘ. 

ʢʦʜ ʭʠʮʘ ʥʘʥʠʞʝ, hHs -=  , ʠʩʪʦ ʢʘʦ ʢʦʜ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ. 
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ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ, ʫʟ ʧʦʤʦ˂, ʠʟʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʿʝʜʥʘʯʠʥʝ ʢʨʝʪˁʘ (ʪʘʙʝʣʘ). 

ɺʝʨʪʠʢʘʣʘʥ ʭʠʪʘʮ ʥʘʥʠʞʝ 

ʙʨʟʠʥʘ ʫʜʘʨʘ ʫ ʪʣʦ:      gHvv 22
0 += . 

ʅʘ ʪʘʙʣʠ ʥʘʮʨʪʘʪʠ ʩʣʠʢʫ ʩʘ ʧʘʨʘʤʝʪʨʠʤʘ ʢʦʿʠ ʦʧʠʩʫʿʫ ʭʠʪʘʮ ʥʘʚʠʰʝ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʠʩʪʘ˂ʠ ʩʤʝʨʦʚʝ ʙʨʟʠʥʘ ʠ ʫʙʨʟʘˁʘ ʠ ʚʝʟʫ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʠ ʚʠʩʠʥʘ ʪʝʣʘ, (s=h): 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ, ʫʟ ʧʦʤʦ˂, ʠʟʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʿʝʜʥʘʯʠʥʝ ʢʨʝʪˁʘ (ʪʘʙʝʣʘ). 

ɺʨʝʤʝ ʜʦ ʥʘʿʚʠʰʝ ʪʘʯʢʝ (v = 0):  s = H,  maxtt = , max00 tgv -= ,  
g

v
t 0
max= . 

ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ: maxhs= , v = 0, ,20 max
2
0 ghv -=

 
    

g

v
h

2

2
0

max= . 

 

 ʉʣʦʙʦʜʘʥ ʧʘʜ 
ɺʝʨʪʠʢʘʣʘʥ 

ʭʠʪʘʮ ʥʘʥʠʞʝ 

ɺʝʨʪʠʢʘʣʘʥ ʭʠʪʘʮ ʥʘʚʠʰʝ 

ʜʦ ʥʘʿʚʠʰʝ ʪʘʯʢʝ 

ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ 

ʦʜ ʚʨʝʤʝʥʘ 
gtv=

 gtvv += 0  
gtvv -= 0  

ɿʘʚʠʩʥʦʩʪ 

ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ 

ʚʨʝʤʝʥʘ 
2

2gt
s=  2

2

0

gt
tvs +=

 2

2

0

gt
tvs -=

 

ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ 

ʦʜ ʧʨʝʹʝʥʦʛ ʧʫʪʘ 
gsv 2=  gsvv 22

0 +=  gsvv 22

0 -=  

ɹʨʟʠʥʘ ʫʜʘʨʘ ʫ ʪʣʦ gHv 2=
 

gHvv 22

0 +=
 

 

ɺʨʝʤʝ ʧʘʜʘˁʘ   
g

H
t

2
sp=   ʧʦʜʠʟʘˁʘ   

g

v
t 0

max =  
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ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ: 

ɿʝʤˀʘ ʧʨʠʚʣʘʯʠ ʪʝʣʘ ʩʠʣʦʤ ʪʝʞʝ, ʘ ʧʦ ɿʘʢʦʥʫ 

ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, ʩʠʣʦʤ ʠʩʪʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʠ 

ʧʨʘʚʮʘ, ʘʣʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ, ʠ ʪʝʣʘ ʧʨʠʚʣʘʯʝ 

ɿʝʤˀʫ. 

ʂʘʜʘ ʪʝʣʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘʿʫ, ʩʘ ɿʝʤˀʦʤ 

ʠʥʪʝʨʘʛʫʿʫ ʧʨʝʢʦ ʛʨʘʚʠʪʘʮʠʦʥʦʛ ʧʦˀʘ.  

ʂʘʜʘ ʩʝ ʪʝʣʘ ʥʘʣʘʟʝ ʥʘ ʧʦʜʣʦʟʠ, ʠʣʠ ʩʫ 

ʦʢʘʯʝʥʘ, ʠʥʪʝʨʘʢʮʠʿʘ ʩʝ ʧʨʝʥʦʩʠ ʥʝʧʦʩʨʝʜʥʠʤ 

ʜʦʜʠʨʦʤ ʧʨʝʢʦ ʧʦʜʣʦʛʝ ʠʣʠ ʪʘʯʢʝ ʚʝʰʘˁʘ 

ʪʝʣʘ. 

- ʊʝʞʠʥʘ ʪʝʣʘ (Q
C
) ʿʝ ʩʠʣʘ ʢʦʿʦʤ ʪʝʣʦ 

ʧʨʠʪʠʩʢʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ ʠʣʠ 

ʟʘʪʝʞʝ ʪʝʣʦ ʦ ʢʦʿʝ ʿʝ ʦʙʝʰʝʥʦ ʫ ʪʘʯʢʠ 

ʚʝʰʘˁʘ (ʢʘʥʘʧ, ʥʠʪ, ʧʣʘʬʦʥ, ʦʧʨʫʛʘ, ʠ 

ʩʣ.), ʫʩʣʝʜ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ɿʝʤˀʠʥʝ ʪʝʞʝ.  

- ʅʦʨʤʘʣʥʘ ʨʝʘʢʮʠʿʘ ʧʦʜʣʦʛʝ (N
C

) ʿʝ ʩʠʣʘ ʢʦʿʦʤ ʧʦʜʣʦʛʘ ʜʝʣʫʿʝ ʥʘ 

ʪʝʣʦ ʢʦʿʝ ʩʝ ʥʘʣʘʟʠ ʥʘ ˁʦʿ. ʋʩʤʝʨʝʥʘ ʿʝ ʥʦʨʤʘʣʥʦ ʦʜ ʧʦʜʣʦʛʝ, ʪʿ. 

ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʢʘʜʘ ʿʝ ʧʦʜʣʦʛʘ ʭʦʨʠʟʦʥʪʘʣʥʘ. 

- ʉʠʣʘ ʟʘʪʝʟʘˁʘ (T
C

 ʠʣʠ zF
C

) ʿʝ ʩʠʣʘ ʢʦʿʦʤ ʢʘʥʘʧ, ʥʠʪ, ʧʣʘʬʦʥ, ʦʧʨʫʛʘ 

ʠ ʩʣ. ʚʫʢʫ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʥʘ ˁʠʭ ʦʢʘʯʝʥʦ ʪʝʣʦ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ, ʧʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʩʠʣʘ, ʥʘ ʩʚʘʢʦ ʪʝʣʦ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ 

ʜʝʣʫʿʝ ʠ ʩʠʣʘ ʪʝʞʝ (gm
C

). 

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʦʟʥʘʯʘʚʘʿʫ ʥʘʚʝʜʝʥʝ ʩʠʣʝ ʥʘ ʩʣʠʢʘʤʘ, ʧʦʩʝʙʥʦ 

ʠʩʪʠʯʫ˂ʠ ʥʘʧʘʜʥʝ ʪʘʯʢʝ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʪʝʣʦ ʤʦʞʝ ʜʘ ʧʨʠʪʠʩʢʘ ʧʦʜʣʦʛʫ ʩʠʣʦʤ ʚʝ˂ʦʤ ʠʣʠ ʤʘˁʦʤ ʦʜ 

ˁʝʛʦʚʝ ʪʝʞʠʥʝ ʟʙʦʛ ʯʝʛʘ ʩʝ ʥʘʛʣʘʰʘʚʘ ʜʘ ʿʝ ʪʝʞʠʥʘ ʪʝʣʘ ʩʠʣʘ ʢʦʿʘ ʿʝ 

ʧʦʩʣʝʜʠʮʘ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʪʝʞʝ ʥʘ ʪʦ ʪʝʣʦ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʧʨʠʤʝʥʠ ɿʘʢʦʥ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ, ʅʘ ʪʘʙʣʠ ʧʠʰʝ 

ʦʜʥʦʩʝ ʩʠʣʘ: 

NQ
CC
-=    ʠʣʠ   TQ

CC
-= .        NQ=    ʠʣʠ   TQ= . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʪʝʞʠʥʘ ʪʝʣʘ ʥʝ ʜʝʣʫʿʝ ʥʘ ʪʦ ʪʝʣʦ, ʥʝʛʦ ʥʘ ʧʦʜʣʦʛʫ ʠʣʠ 

ʪʘʯʢʫ ʚʝʰʘˁʘ, ʘ ʜʘ ʥʘ ʪʝʣʦ ʜʝʣʫʿʫ: 

ï ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ (gm
C
) ʠ  

ï ʥʦʨʤʘʣʥʘ ʨʝʘʢʮʠʿʘ ʧʦʜʣʦʛʝ ),(N
C

 ʠʣʠ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ).(T
C

 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʪʝʣʦ ʤʠʨʫʿʝ, ʠʣʠ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʘʢʦ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ ʜʚʝ ʩʠʣʝ ʿʝʜʥʘʢʠʭ ʠʥʪʝʥʟʠʪʝʪʘ ʠ 

ʧʨʘʚʮʘ, ʘʣʠ ʩʫʧʨʦʪʥʠʭ ʩʤʝʨʦʚʘ. 

ʀʟ ʥʘʚʝʜʝʥʦʛ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ: ʘʢʦ ʪʝʣʘ ʥʘ ʩʣʠʢʘʤʘ ʤʠʨʫʿʫ, ʠʣʠ ʩʝ 

ʢʨʝ˂ʫ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʧʦ ʚʝʨʪʠʢʘʣʥʦʤ ʧʨʘʚʮʫ, ʤʦʨʘ ʙʠʪʠ 
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mgN=    ʠʣʠ   mgT= .      mgNQ ==    ʠʣʠ   mgTQ == . 

ʇʦʜʝʩʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʝ ʫ ʣʠʬʪʫ ʥʝʢʘʜʘ ʦʩʝ˂ʘʿʫ ʣʘʢʰʠʤ ʘ ʥʝʢʘʜʘ ʪʝʞʠʤ: 

ï ʇʨʠʣʠʢʦʤ ʧʦʢʨʝʪʘˁʘ ʣʠʬʪʘ ʥʘʚʠʰʝ ʜʦʜʘʪʥʦ ʩʪʝ ʧʨʠʪʠʩʢʘʣʠ ʧʦʜʣʦʛʫ ï ʦʩʝʪʠʣʠ ʩʪʝ ʩʝ ʪʝʞʠʤ 

ʥʝʛʦ ʢʘʜʘ ʿʝ ʣʠʬʪ ʤʠʨʦʚʘʦ.  

ï ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʘʜʘ ʩʝ ʣʠʬʪ ʟʘʫʩʪʘʚˀʘʦ ʢʨʝ˂ʫ˂ʠ ʩʝ ʥʘʚʠʰʝ, ʦʩʝʪʠʣʠ ʩʪʝ ʩʝ ʣʘʢʰʠʤ, ʤʘˁʝ ʩʪʝ 

ʧʨʠʪʠʩʢʘʣʠ ʧʦʜʣʦʛʫ.  

ï ɼʦʢ ʩʝ ʣʠʬʪ ʢʨʝʪʘʦ ʨʘʚʥʦʤʝʨʥʦ ʠʟʤʝʹʫ ʩʧʨʘʪʦʚʘ ʧʨʠʪʠʩʢʘʣʠ ʩʪʝ ʧʦʜʣʦʛʫ ʿʝʜʥʘʢʦʤ ʪʝʞʠʥʦʤ 

ʢʘʦ ʢʘʜʘ ʣʠʬʪ ʤʠʨʫʿʝ.  

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʠ ʦʙʿʘʩʥʠʪʠ ʧʦʢʘʟʠʚʘˁʝ 

ʜʠʥʘʤʦʤʝʪʨʘ ʥʘ ʩʣʠʮʠ ï ʘʢʦ ʦʩʣʦʥʘʮ 

ʤʠʨʫʿʝ ʧʦʢʘʟʫʿʝ ʿʝʜʥʫ ʪʝʞʠʥʫ (mg), ʘʢʦ 

ʩʝ ʢʨʝ˂ʝ ʫʙʨʟʘʥʦ ʥʘʚʠʰʝ ʠʣʠ ʥʘʥʠʞʝ 

ʧʦʢʘʟʫʿʝ ʚʝ˂ʫ ʠʣʠ ʤʘˁʫ ʪʝʞʠʥʫ ʠ ʘʢʦ 

ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʧʦʢʘʟʫʿʝ ʪʝʞʠʥʫ ʥʫʣʘ .  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʢʘʜʘ ʪʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ, 

ʦʥʦ ʥʝ ʜʝʣʫʿʝ ʥʠ ʥʘ ʰʪʘ (ʪʝʞʠʥʘ ʥʫʣʘ). 

ɼʝʬʠʥʠʩʘʪʠ ʙʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ ʢʘʦ 

ʩʪʘˁʝ ʫ ʢʦʤʝ ʪʝʣʦ ʥʝʤʘ ʪʝʞʠʥʫ. 

ʇʦʜʩʝʪʠʪʠ ʜʘ ʩʫ ʤʦʞʜʘ ʯʫʣʠ ʜʘ ʩʝ 

ʢʦʩʤʦʥʘʫʪʠ ʢʦʿʠ ʢʨʫʞʝ ʦʢʦ ɿʝʤˀʝ ʥʘʣʘʟʝ 

ʫ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ ʠ ʜʘ ˂ʝ ʫ ʩʪʘʨʠʿʠʤ 

ʨʘʟʨʝʜʠʤʘ ʥʘʫʯʠʪʠ ʟʘʟʣʦʛʝ ʟʘ ʦʚʘʢʚʦ 

ʙʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ. 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ 

ʙʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʝ 

ʩʠʛʫʨʥʠʿʝ ʦʩʝ˂ʘʤʦ ʢʘʜʘ 

ʠʤʘʤʦ ʦʩʣʦʥʘʮ ʠ ʜʘ ʿʝ 

ʙʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ 

ʥʦʨʤʘʣʥʦ ʩʘʤʦ ʫ ʢʨʘ˂ʝʤ 

ʚʨʝʤʝʥʫ ï ʜʫʛʦʪʨʘʿʘʥ 

ʩʣʦʙʦʜʘʥ ʧʘʜ ʥʝ ʧʨʠʿʘ ʟʙʦʛ 

ʚʝʣʠʢʝ ʙʨʟʠʥʝ ʢʦʿʫ ʪʝʣʦ 

ʜʦʩʪʠʞʝ ʠ ʥʘʚʠʢʝ ʦʨʛʘʥʘ 

ʜʘ ʠʭ ʧʨʠʪʠʩʢʘʿʫ ʦʨʛʘʥʠ ʠʟʥʘʜ ˁʠʭ. 

ʅʘʛʣʘʩʪʠ ʜʘ ʥʘ ʩʚʘ ʪʝʣʘ, ʧʘ ʠ ʥʘ ʪʝʣʘ ʫ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ, ʥʘ 

ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʜʝʣʫʿʝ ʩʠʣʘ ʪʝʞʝ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʚʨʰʠʪʠ ʝʚʝʥʪʫʘʣʥʦ ʥʝʟʘʚʨʰʝʥʘ ʠʟʚʦʹʝˁʘ ʬʦʨʤʫʣʘ ʠʟ ʪʘʙʝʣʝ 10. 
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ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʭʠʪʘʮʘ ʥʘʥʠʞʝ ʠ ʥʘʚʠʰʝ ʢʘʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʠʭ ʠʣʠ ʫʩʧʦʨʝʥʠʭ ʢʨʝʪʘˁʘ 

- ʂʦʜ ʭʠʪʘʮʘ ʠʩʧʨʘʚʥʦ ʟʘʤʝˁʫʿʝ ʫʙʨʟʘˁʝ ʫ ʿʝʜʥʘʯʠʥʘʤʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ ʩʘ ʫʙʨʟʘˁʝʤ 
ɿʝʤˀʠʥʝ ʪʝʞʝ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʝʣʠʯʠʥʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʚʝʨʪʠʢʘʣʥʠ ʭʠʪʘʮ 

- ʀʩʧʨʘʚʥʦ ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʩʘ ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʠʤʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ ʜʠʩʢʫʩʠʿʠ, 
ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 29 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʍʠʪʘʮ ʥʘʚʠʰʝ ʠ ʭʠʪʘʮ ʥʘʥʠʞʝ. ʊʝʞʠʥʘ ʠ ʙʝʩʪʝʞʠʥʩʢʦ ʩʘʪˁʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʭʠʮʠʤʘ ʥʘʥʠʞʝ ʠ ʥʘʚʠʰʝ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʪʝʞʠʥʠ ʠ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʭʠʪʘʮ ʥʘʥʠʞʝ ʠ ʭʠʪʘʮ ʥʘʚʠʰʝ, 

- ʨʘʟʫʤʝ ʰʪʘ ʿʝ ʪʝʞʠʥʘ ʪʝʣʘ,  

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʝ ʪʝʞʠʥʘ ʪʝʣʘ ʤʦʞʝ ʤʝˁʘʪʠ ʙʝʟ ʧʨʦʤʝʥʝ ʤʘʩʝ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʢʘʜʘ ʿʝ ʪʝʣʦ ʫ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʚʝʨʪʠʢʘʣʥʝ ʭʠʮʝ ʠ ʪʝʞʠʥʫ ʪʝʣʘ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʠʤʘ, ʪʝʞʠʥʠ 

ʠ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʘʪˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʚʝʨʪʠʢʘʣʥʠʭ ʭʠʪʘʮʘ ʪʝʞʠʥʝ ʠ 

ʙʝʩʪʝʞʠʥʩʢʦʛ ʩʪʘˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʠʤʘ, ʪʝʞʠʥʠ ʠ 

ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʘʪˁʫ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʚʝʨʪʠʢʘʣʥʠʤ ʭʠʮʠʤʘ, ʪʝʞʠʥʠ ʠ ʙʝʩʪʝʞʠʥʩʢʦʤ 

ʩʘʪʘˁʫ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 2.9. ʊʝʣʦ ʙʘʯʝʥʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʥʠʞʝ ʩʘ ʚʠʩʠʥʝ m10  ʧʘʜʘ ʥʘ ʪʣʦ ʥʘʢʦʥ s.5.0  ʂʦʣʠʢʘ ʿʝ 

ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ? 

,
2

2

0

tg
tvH +=  

s

m
5.17

2
0 º-=

tg

t

H
v . 

 

ɿʘʜʘʪʘʢ 2.7. ʄʝʪʘʢ ʿʝ ʠʩʧʘˀʝʥ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʙʨʟʠʥʦʤ m/s. 300  ʆʜʨʝʜʠʪʠ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʤʝʪʢʘ 

ʠ ʚʨʝʤʝ ʥʘʢʦʥ ʢʦʛʘ ʿʝ ʜʦʩʪʠʞʝ.  
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ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʚʨʝʤʝ ʟʘʫʩʪʘʚˀʘˁʘ ,0 z0 gtv -=  s. 6.300
z º=

g

v
t  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥ: .km59.4
2

1 2
zz0max º-= tgtvh    

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʤʦʞʝ ʦʜʨʝʜʠʪʠ ʠ ʫʟʠʤʘʿʫ˂ʠ ʜʘ ʿʝ ʙʨʟʠʥʘ ʤʝʪʢʘ ʫ ʥʘʿʚʠʰʦʿ ʪʘʯʮʠ 

ʥʫʣʘ: ,20 max
2
0 ghv -=

 
km. 59.4

2

2
0

max º=
g

v
h  

ɿʘʜʘʪʘʢ 2.20. ʄʝʨʤʝʨʥʘ ʧʣʦʯʘ ʰʠʨʠʥʝ cm 04  ʠ ʜʫʞʠʥʝ cm 06  ʠʤʘ ʪʝʞʠʥʫ N. 471  ʂʦʣʠʢʘ ʿʝ ʜʝʙˀʠʥʘ 

ʧʣʦʯʝ ʘʢʦ ʿʝ ʛʫʩʪʠʥʘ ʤʝʨʤʝʨʘ ?kg/m 2000 3
  

ɿʘʜʘʪʘʢ ʨʝʰʘʚʘ ʫʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʦʜʨʝʜʠʪʠ ʤʘʩʫ ʧʣʦʯʝ: abcgVgmgQ rr === ,    cm 3.1m 031.0 =º=
abg

Q
c
r

. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 2.48 ʠ 2.60. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 30 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʜʨʝʹʠʚʘˁʝ ʫʙʨʟʘˁʘ ʪʝʣʘ ʢʦʿʝ ʩʣʦʙʦʜʥʦ ʧʘʜʘ 

ʊʀʇ ʏɸʉɸ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ ʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀ ʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʦ ʢʨʝʪʘˁʫ ʪʝʣʘ ʫ ʧʦˀʫ ɿʝʤˀʠʥʝ ʪʝʞʝ: 

- ʠʟʤʝʨʠʪʠ ʧʫʪ ʢʦʿʠ ʧʨʝʣʘʟʠ ʢʫʛʣʠʮʘ ʧʨʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ. 

- ʠʟʤʝʨʠʪʠ ʚʨʝʤʝ ʧʨʝʣʘʩʢʘ ʪʦʛ ʧʫʪʘ, 

- ʠʟʨʘʯʫʥʘʪʠ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ. 

- ʧʦʢʘʟʘʪʠ ʜʘ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ ʥʝ ʟʘʚʠʩʠ ʦʜ ʤʘʩʝ ʢʫʛʣʠʮʝ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʝ ʧʨʝʹʝʥʠ ʧʫʪ ʠ ʚʨʝʤʝ ˁʝʛʦʚʦʛ ʧʨʝʣʘʞʝˁʘ, 

- ʦʜʨʝʜʠ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ, 

- ʪʘʙʝʣʘʨʥʦ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ, 

- ʠʟʚʝʜʠʪʝ ʟʘʢˀʫʯʘʢ ʦ ʥʝʟʘʚʠʩʥʦʩʪʠ ʫʙʨʟʘˁʘ ɿʝʤˀʠʥʝ ʪʝʞʝ ʦʥ ʤʘʩʝ ʪʝʣʘ, 

- ʧʨʦʮʝʥʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ ʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʰʝ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʧʨʝʹʝʥʦʛ ʧʫʪʘ, ʚʨʝʤʝʥʘ 

ʢʨʝʪʘˁʘ ʠ ʫʙʨʟʘˁʘ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ ʢʘʢʦ 

ʫʯʝʥʠʮʠ ʩʝʜʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ ʠ 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ, 

ʧʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ ʠ 

ʧʦʩʪʫʧʘʿʫ ʧʦ ʫʧʫʪʩʪʚʫ 

ʄʝʨʝ ʧʨʝʹʝʥʝ ʧʫʪʝʚʝ ʠ ʚʨʝʤʝʥʘ 

ˁʠʭʦʚʦʛ ʧʨʝʣʘʩʢʘ (ʪʨʠ ʧʫʪʘ) 

ʆʜʨʝʹʫʿʫ ʩʨʝʜˁʝ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ 

ʪʝʞʝ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʈʘʯʫʥʘʿʫ ʛʨʝʰʢʝ ʜʠʨʝʢʪʥʠʭ ʤʝʨʝˁʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʝʥʠ ʧʨʝʹʝʥʠ ʧʫʪ ʠ ʚʨʝʤʝʥʘ ˁʝʛʦʚʦʛ ʧʨʝʣʘʩʢʘ 

- ʊʘʯʥʦ ʦʜʨʝʹʝʥʝ ʘʧʩʦʣʫʪʥʝ ʛʨʝʰʢʝ ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʧʫʪʘ ʠ ʚʨʝʤʝʥʘ 

- ʀʟʚʝʜʝʥʠ ʠʩʧʨʘʚʥʠ ʟʘʢˀʫʯʮʠ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 31 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʝ ʪʨʝˁʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʝ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ, ʢʣʠʟʘˁʘ ʠ ʢʦʪʨˀʘˁʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ, ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʜʠʥʘʤʦʤʝʪʘʨ, ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ ʠ ʧʦʜʣʦʛʝ, 

ʘʫʪʠ˂... 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʧʨʠʨʦʜʦʤ ʩʠʣʘ ʪʨʝˁʘ, 

- ʩʠʣʦʤ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ ʠ ʢʣʠʟʘˁʘ, 

- ʩʠʣʦʤ ʪʨʝˁʘ ʢʦʪʨˀʘˁʘ, 

- ʧʘʨʘʤʝʪʨʠʤʘ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ʩʠʣʘ ʪʨʝˁʘ, 

- ʥʘʯʠʥʦʤ ʦʜʨʝʹʠʚʘˁʘ ʩʠʣʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ, 

- ʢʦʨʠʩʥʠʤ ʠ ʰʪʝʪʥʠʤ ʧʦʩʣʝʜʠʮʘʤʘ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʪʨʝˁʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʨʠʨʦʜʫ ʩʠʣʘ ʪʨʝˁʘ 

- ʨʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʩʠʣʝ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ ʠ ʢʣʠʟʘˁʘ, 

- ʦʜʨʝʜʠ ʩʠʣʫ ʪʨʝˁʘ ʘʢʦ ʩʫ ʧʦʟʥʘʠ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠ ʥʦʨʤʘʣʥʘ ʨʝʘʢʮʠʿʘ ʧʦʜʣʦʛʝ, 

- ʜʝʤʦʥʩʪʨʠʨʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʪʨʝˁʘ ʧʦʜ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʪʨʝˁʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʩʠʣʠ 

ʪʨʝˁʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʘ ʪʨʝˁʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʘhʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʜʝʣʦʚʘˁʘ 

ʩʠʣʘ ʪʨʝˁʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʦ ʩʠʣʠ ʪʨʝˁʘ ʠ ʜʘ ˂ʝ ʩʘʜʘ ʩʘʤʦ 

ʧʨʦʰʠʨʠʪʠ ʟʥʘˁʘ ʦ ˁʠʤʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʇʦʜʩʝʪʠʪʠ ʜʘ ʿʝ ʪʨʝˁʝ ʧʦʿʘʚʘ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʥʘ ʜʦʜʠʨʥʦʿ 

ʧʦʚʨʰʠʥʠ ʜʚʘ ʪʝʣʘ, ʟʙʦʛ ʢʦʿʝ ʩʝ ʪʝʣʘ ʧʨʦʪʠʚʝ ʢʨʝʪʘˁʫ ʿʝʜʥʦʛ ʫ 

ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʦ,  ʠ ʜʘ ʿʝ ʨʘʟʣʦʛ ʫ ʥʝʨʘʚʥʠʥʘʤʘ ʜʦʜʠʨʥʠʭ 

ʧʦʚʨʰʠʥʘ ʜʚʘ ʪʝʣʘ ʠ ʤʝʹʫʩʦʙʥʦʤ ʧʨʠʚʣʘʯʝˁʫ ʯʝʩʪʠʮʘ ʪʝʣʘ.  

ʉʠʣʘ ʪʨʝˁʘ ʟʘʚʠʩʠ ʦʜ ʫʛʣʘʯʘʥʦʩʪʠ ʜʦʜʠʨʥʠʭ 

ʧʦʚʨʰʠʥʘ ʠ ʩʫʧʩʪʘʥʮʠʿʘ ʦʜ ʢʦʿʠʭ ʩʫ ʪʝʣʘ ʩʘʛʨʘʹʝʥʘ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʥʘʧʘʜʥʘ ʪʘʯʢʘ ʩʠʣʝ ʪʨʝˁʘ ʿʝ ʧʦ ʮʝʣʦʿ ʜʦʜʠʨʥʦʿ 

ʧʦʚʨʰʠʥʠ, ʘ ʜʘ ʩʝ ʚʝʢʪʦʨ ʩʠʣʝ ʪʨʝˁʘ ʥʘʿʯʝʰ˂ʝ ʚʝʟʫʿʝ ʟʘ ʪʝʣʦ ʫ 

ʙʣʠʟʠʥʠ ʜʦʜʠʨʥʝ ʧʦʚʨʰʠʥʝ, ʧʘʨʘʣʝʣʥʦ ˁʦʿ ʠ ʫʩʤʝʨʝʥ ʫ 

ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʙʨʟʠʥʝ ʨʝʣʘʪʠʚʥʦʛ ʢʨʝʪʘˁʘ ʪʝʣʘ. 
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ʅʘ ʩʣʠʮʠ ʦʟʥʘʯʠʪʠ ʩʠʣʝ ʢʦʿʝ ʫʚʝʢ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʢʦʿʝ ʩʝ 

ʢʨʝ˂ʝ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ: ʩʠʣʫ ʪʨʝˁʘ ),( trF
C

 ʩʠʣʫ 

ɿʝʤˀʠʥʝ ʪʝʞʝ )( gm
C

 ʠ ʥʦʨʤʘʣʥʫ ʨʝʘʢʮʠʿʫ ʧʦʜʣʦʛʝ ).(N
C

  

ʂʘʟʘʪʠ ʜʘ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʦʨʤʘʣʥʦʿ 

ʨʝʘʢʮʠʿʠ ʧʦʜʣʦʛʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ: 

NF m=tr ,
 

ʠ ʜʘ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʟʘʚʠʩʠ ʦʜ ʩʫʧʩʪʘʥʮʠʿʘ ʦʜ ʢʦʿʝ ʩʫ 

ʪʝʣʘ ʠʟʛʨʘʹʝʥʘ ʠ ʦʜ ʫʛʣʘʯʘʥʦʩʪʠ ʜʦʜʠʨʥʠʭ ʧʦʚʨʰʠʥʘ. ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 

ʙʝʟʜʠʤʝʥʟʠʦʥʘʣʥʘ ʚʝʣʠʯʠʥʘ. 

ʆʙʿʘʩʥʠʪʠ ʜʘ, ʘʢʦ ʿʝ ʨʝʟʫʣʪʘʥʪʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʫʣʘ ʥʦʨʤʘʣʥʘ ʨʝʘʢʮʠʿʘ 

ʧʦʜʣʦʛʝ ʠ ʩʠʣʘ ʪʝʞʝ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʠʥʪʝʥʟʠʪʝʪʝ ),( mgN=  ʧʘ ʩʠʣʘ ʪʨʝˁʘ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠʟʥʦʩʠ   

.tr mgNF mm ==  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ, ʘʢʦ ʥʘ ʪʝʣʦ, ʦʩʠʤ ʩʠʣʝ ʪʝʞʝ ʜʝʣʫʿʝ ʿʦʰ 

ʥʝʢʘ ʩʠʣʘ, ʥʦʨʤʘʣʥʘ ʨʝʘʢʮʠʿʘ ʧʦʜʣʦʛʝ  ʦʜʨʝʹʫʿʝ ʠʟ 

ʿʝʜʥʘʯʠʥʝ ʨʘʚʥʦʪʝʞʝ ʚʝʨʪʠʢʘʣʥʠʭ ʩʠʣʘ. ʅʘʚʝʩʪʠ ʧʨʠʤʝʨ 

ʩʘ ʩʣʠʢʝ ʛʜʝ ʿʝ FmgN +=  ʧʘ ʩʠʣʘ ʪʨʝˁʘ ʠʟʥʦʩʠ   

).(tr FmgNF +== mm  

ʀʩʪʘ˂ʠ ʜʘ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʙʨʟʠʥʝ 

ʨʝʣʘʪʠʚʥʦʛ ʢʨʝʪʘˁʘ ʜʚʘ ʪʝʣʘ ʠ ʜʘ ʜʝʣʫʿʝ ʥʘ ʦʙʘ ʪʝʣʘ, ʢʘʦ 

ʥʘ ʩʣʠʮʠ ʠ ʜʘ ʩʫ ʪʝ ʩʠʣʝ ʧʦ ɿʘʢʦʥʫ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ 

ʠʩʪʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʠ ʧʨʘʚʮʘ, ʘʣʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ (trF
C

 
ʠ 

trF
C
- ). 

 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘʪʠ ʜʘ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʦʨʤʘʣʥʦʿ ʨʝʘʢʮʠʿʠ ʧʦʜʣʦʛʝ ʢʘʦ 

ʥʘ ʩʣʠʮʠ.  

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʜʘ ʿʝ ʤʘʢʩʠʤʘʣʥʦ ʪʨʝˁʝ ʤʠʨʦʚʘˁʘ ʚʝ˂ʝ ʦʜ ʪʨʝˁʘ ʢʣʠʟʘˁʘ. ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ 

ʟʘʢˀʫʯʢʝ: 

1. ʉʠʣʘ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ ʿʝʜʥʘʢʘ ʿʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ ʩʠʣʠ ʢʦʿʘ ʥʘʩʪʦʿʠ ʜʘ ʧʦʢʨʝʥʝ ʪʝʣʦ ʫ ʧʨʘʚʮʫ 

ʧʘʨʘʣʝʣʥʦʤ ʧʦʜʣʦʟʠ. ʇʨʘʚʘʮ ʿʦʿ ʩʝ ʧʦʢʣʘʧʘ ʩʘ ʧʨʘʚʮʝʤ ʪʝ ʩʠʣʝ, ʘʣʠ ʠʤʘ ʦʜ ˁʝ ʩʫʧʨʦʪʘʥ ʩʤʝʨ. 

ʉʠʣʘ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ ʿʝ ʥʘʿʚʝ˂ʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʧʦʢʨʝʪʘˁʘ ʪʝʣʘ. 
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2. ʉʠʣʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʿʝ ʤʘʣʦ ʤʘˁʘ ʦʜ ʥʘʿʚʝ˂ʝ ʩʠʣʝ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ, ʧʘ ʿʝ ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 

ʢʣʠʟʘˁʘ ʤʘʣʦ ʤʘˁʠ ʦʜ ʥʘʿʚʝ˂ʝʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ. 

3. ʉʠʣʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʠʤʘ ʩʤʝʨ ʩʫʧʨʦʪʘʥ ʦʜ ʩʤʝʨʘ ʙʨʟʠʥʝ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʣʦʛʫ. 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʜʘ ʩʠʣʘ ʪʨʝˁʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʚʝʣʠʯʠʥʝ ʜʦʜʠʨʥʝ ʧʦʚʨʰʠʥʝ ʠʟʤʝʹʫ ʪʝʣʘ. 

ɼʘʪʠ ʥʝʢʦʣʠʢʦ ʧʨʠʤʝʨʘ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʠ ʥʘʛʣʘʩʠʪʠ ʜʘ ʦʥʠ ʤʦʛʫ ʙʠʪʠ ʠ 

ʚʝ˂ʠ ʦʜ 1.  

ɼʦʜʠʨʥʝ 

ʧʦʚʨʰʠʥʝ 
m 

ɼʦʜʠʨʥʝ 

ʧʦʚʨʰʠʥʝ
 m 

ʏʝʣʠʢ ï ʣʝʜ
 

0.03 ʉʪʘʢʣʦ ï ʩʪʘʢʣʦ 0.9 ï 1 

ɼʨʚʦ ï ʣʝʜ 0.04 
ɻʫʤʘ ï ʣʝʜ 

(ʤʦʢʨʠ) 
0.2 ï 0.3 

ɼʨʚʦ ï ʜʨʚʦ 0.4 ï 0.7 ɻʫʤʘ ï ʣʝʜ (ʩʫʚʠ) 0.9 ï 1 

ɼʨʚʦ ï ʤʝʪʘʣ 0.2 ï 0.6 ʉʨʝʙʨʦ ï ʩʨʝʙʨʦ 1.4 

 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʪʨʝˁʘ ʢʦʪʨˀʘˁʘ ʠ ʧʦʢʘʟʘʪʠ ʜʘ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʢʦʪʨˀʘˁʘ ʤʥʦʛʦ ʤʘˁʘ ʦʜ 

ʩʠʣʝ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʠʩʪʦʛ ʪʝʣʘ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝʪʠʪʠ ʛʜʝ ʩʝ ʢʦʨʠʩʪʠ ʢʦʪʨˀʘˁʝ ʪʝʣʘ ʟʟʙʦʛ 

ʩʤʘˁʝˁʘ ʩʠʣʝ ʪʨʝˁʘ ï ʪʦʯʢʦʚʠ, ʢʫʛʣʠʯʥʠ ʣʝʞʘʿʝʚʠ ʠ ʩʣ.  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʢʦʨʠʩʥʝ ʧʦʩʣʝʜʠʮʝ ʜʝʣʦʚʘˁʘ ʩʠʣʝ 

ʪʨʝˁʘ: 
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- ʊʝʞʝ ʿʝ ʧʦʢʨʝʥʫʪʠ ʚʦʟʠʣʦ ʘʢʦ ʿʝ ʪʨʝˁʝ ʚʝ˂ʝ, ʘʣʠ ʜʘ ʥʝʤʘ ʪʨʝˁʘ, ʥʝ ʙʠʩʤʦ ʛʘ ʤʦʛʣʠ ʥʠ 

ʧʦʢʨʝʥʫʪʠ ʥʠ ʟʘʫʩʪʘʚʠʪʠ.  

- ɿʘʭʚʘˀʫʿʫ˂ʠ ʪʨʝˁʫ, ʘʫʪʦʤʦʙʠʣ ʤʦʞʝ ʜʘ ʧʨʦʹʝ ʢʨʠʚʠʥʫ. 

- ʂʨʝ˂ʝʤʦ ʟʘʭʚʘˀʫʿʫ˂ʠ ʩʠʣʠ ʪʨʝˁʘ, 

- ɿʘʛʨʝʚʘˁʝ ʨʫʢʫ ʪʨˀʘˁ ʝʤ, ʧʨʘʯʦʚʝʢ ʠ ʚʘʪʨʘ...  

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʠ ʥʘ ʰʪʝʪʥʝ ʧʦʩʣʝʜʠʮʝ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʪʨʝˁʘ: 

- ɸʢʦ ʿʝ ʧʨʝʚʝʣʠʢʦ, ʪʝʰʢʦ ˂ʝʤʦ ʧʦʤʝʨʠʪʠ ʪʝʣʦ ʢʘʜʘ ʪʦ ʞʝʣʠʤʦ. 

- ɿʙʦʛ ʪʨʝˁʘ ʩʘ ʧʦʜʣʦʛʦʤ ʭʘʙʘʿʫ ʩʝ (ʪʨʦʰʝ) ʘʫʪʦʤʦʙʠʣʩʢʝ ʛʫʤʝ ʠ ʥʘʰʘ ʦʙʫ˂ʘ, ʪʫʧʝ ʩʝ ʥʦʞʝʚʠ.  

- ɹʨʟʦ ʦʢʨʝʪʘˁʝ ʦʩʦʚʠʥʝ ʤʦʪʦʨʘ ʜʦʚʝʣʦ ʙʠ ʜʦ ʚʝʣʠʢʦʛ ʟʘʛʨʝʚʘˁʘ ʠ ʜʝʬʦʨʤʠʩʘˁʘ ʦʩʦʚʠʥʝ ʠ 

ˁʝʥʦʛ ʣʝʞʠʰʪʘ (ʢʫʛʣʠʯʥʠ ʣʝʞʘʿʝʚʠ). 

ʀʩʪʘ˂ʠ ʧʦʥʦʚʦ: ʂʘʜʘ ʪʝʣʦ ʤʠʨʫʿʝ ʥʘ ʧʦʜʣʦʟʠ, ʠ ʥʠʢʘʢʚʘ ʩʠʣʘ ʥʝ ʥʘʩʪʦʿʠ ʜʘ ʛʘ ʧʦʤʝʨʠ, ʥʘ ˁʝʛʘ ʥʝ 

ʜʝʣʫʿʝ ʩʠʣʘ ʪʨʝˁʘ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 2.69 ʠ 2.71. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʨʠʨʦʜʝ ʩʠʣʘ ʪʨʝˁʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʨʘʟʣʠʢʝ ʠʩʣʘ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ, ʢʣʠʟʘˁʘ ʠ ʢʦʪʨˀʘˁʘ 

- ʀʩʧʨʘʚʥʦ ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʩʘ ʩʠʣʦʤ ʪʨʝˁʘ 

- ʈʘʫʤʝ ʨʝʟʫʣʪʘʪʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʠʭ ʦʛʣʝʜʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 32 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʝ ʪʨʝˁʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʪʧʦʨ ʩʨʝʜʠʥʝ. ʋʪʠʮʘʿ ʩʠʣʝ ʪʨʝˁʘ ʠ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʘ ʢʨʝʪʘˁʝ 

ʪʝʣʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ, ʧʨʘʢʪʠʯʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʢʘʜʘ ʩʘ ʚʦʜʦʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʧʨʠʨʦʜʦʤ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʧʘʨʘʤʝʪʨʠʤʘ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʫʪʠʮʘʿʝʤ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʠ ʪʨʝˁʘ ʥʘ ʥʘʯʠʥ ʢʨʝʪʘˁʘ ʪʝʣʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʨʠʨʦʜʫ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʨʘʟʫʤʝ ʥʘʯʠʥʝ ʥʘ ʢʦʿʝ ʪʨʝˁʝ ʠ ʦʪʧʦʨ ʩʨʝʜʠʥʝ ʫʪʠʯʫ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ, 

- ʦʜʨʝʜʠ ʫʙʨʟʘˁʝ ʪʝʣʘ ʥʘ ʢʦʛʘ ʜʝʣʫʿʫ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʨʝʰʠ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʧʨʦʙʣʝʤʝ ʢʨʝʪʘˁʘ ʪʝʣʘ ʢʘʜʘ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʠʩʫ 
ʟʘʥʝʤʘʨˀʠʚʝ, 

- ʜʝʤʦʥʩʪʨʠʨʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʧʦʜ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʦʪʧʦʨʫ ʩʨʝʜʠʥʝ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʩʠʣʠ 

ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʘ ʪʨʝˁʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʜʝʣʦʚʘˁʘ 

ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʦ ʦʪʧʦʨʫ ʩʨʝʜʠʥʝ ʢʨʝʪʘˁʫ ʪʝʣʘ ʠ ʜʘ 

˂ʝ ʩʘʜʘ ʩʘʤʦ ʧʨʦʰʠʨʠʪʠ ʟʥʘˁʘ ʦ ˁʝʤʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʬʣʫʠʜʠ ʠʤʘʿʫ ʿʝʜʥʫ ʟʘʿʝʜʥʠʯʢʫ ʦʩʦʙʠʥʫ ï ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʩʝ ʦʙʣʠʢʫ ʩʫʜʘ ʫ ʢʦʤʝ 

ʩʝ ʥʘʣʘʟʝ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʯʚʨʩʪʠʭ ʪʝʣʘ ï ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ ʢʨʝʪʘˁʝ ʯʚʨʩʪʠʭ ʪʝʣʘ ʢʨʦʟ ˁʠʭ. 

ɼʝʬʠʥʠʩʘʪʠ ʩʠʣʫ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ )( otF
C

 ʢʘʦ ʩʠʣʫ ʢʦʿʦʤ ʩʝ ʩʨʝʜʠʥʘ ʩʫʧʨʦʪʩʪʘʚˀʘ ʯʚʨʩʪʦʛ ʢʨʝʪʘˁʫ 

ʪʝʣʘ ʢʨʦʟ ˁʫ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʦ ʠʩʢʫʩʪʚʫ ʢʨʝʪʘˁʘ ʫʟʚʦʜʥʦ, ʥʠʟʚʦʜʥʦ, ʫʟʚʝʪʘʨ ʥʠʟʚʝʪʘʨ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʩʠʣʘ 

ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʟʘʚʠʩʠ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʬʣʫʠʜ, ʘ ʥʝ ʦʜ ʙʨʟʠʥʝ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʟʝʤˀʫ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʦʪʧʦʨ ʩʨʝʜʠʥʝ ʚʝ˂ʠ ʧʨʠ ʢʨʝʪʘˁʫ ʢʨʦʟ ʪʝʯʥʦʩʪʠ ʥʝʛʦ ʢʨʦʟ ʛʘʩʦʚʝ (ʤʝʜ, ʚʦʜʘ). 
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ʀʟ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʢʨʝʪʘˁʘ ʨʫʢʝ ʢʨʦʟ ʚʦʜʫ, ʢʘʦ ʥʘ 

ʩʣʠʮʠ, ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʠʣʘ ʦʪʧʦʨʘ 

ʩʨʝʜʠʥʝ ʟʘʚʠʩʠ ʦʜ ʚʝʣʠʯʠʥʝ, ʦʙʣʠʢʘ ʪʝʣʘ ʠ ʥʘʯʠʥʘ 

ʢʢʘʦ ʿʝ ʦʢʨʝʥʫʪʦ.  

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʦʙʿʝʜʠʥʠʪʠ ʟʘʢˀʫʯʢʝ: ʉʠʣʘ ʦʪʧʦʨʘ 

ʩʨʝʜʠʥʝ )( otF
C

 ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʬʣʫʠʜʘ, ʚʝʣʠʯʠʥʝ ʠ 

ʦʙʣʠʢʘ ʪʝʣʘ  ʠ ʥʘʯʠʥʘ ʢʘʢʦ ʿʝ ʪʝʣʦ ʦʢʨʝʥʫʪʦ. ʆʥʘ 

ʨʘʩʪʝ ʩʘ ʧʦʨʘʩʪʦʤ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ 

ʯʚʨʩʪʦʛ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʬʣʫʠʜ. ʉʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʠʤʘ ʩʤʝʨ ʩʫʧʨʦʪʘʥ ʩʤʝʨʫ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ 

ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʬʣʫʠʜ. 

ɼʘʪʠ ʧʨʠʤʝʨʘ ʜʘ ʩʝ ʧʨʦʠʟʚʦʹʘʯʠ ʘʫʪʦʤʦʙʠʣʘ ʪʨʫʜʝ ʜʘ ˁʠʭʦʚʠ ʘʫʪʦʤʦʙʠʣʠ ʠʤʘʿʫ ʦʙʣʠʢ ʢʦʿʠ ʠʤ 

ʦʤʦʛʫ˂ʘʚʘ ʢʨʝʪʘˁʝ ʩʘ ʤʘʣʦʤ ʩʠʣʦʤ ʦʪʧʦʨʘ ʚʘʟʜʫʭʘ.  

ʆʙʿʘʩʥʠʪʠ ʫʪʠʮʘʿ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʜʘ 

ʢʫʛʣʠʮʘ ʢʨʦʟ ʪʝʯʥʦʩʪ ʤʘʣʦ ʤʘˁʝ ʛʫʩʪʠʥʝ ʦʜ ˁʝʥʝ ʧʦʩʣʝ ʥʝʢʦʛ ʚʨʝʤʝʥʘ ʧʘʜʘ ʨʘʚʥʦʤʝʨʥʦ ʠ  

ʧʦʩʣʝ ʥʝʢʦʛ ʚʨʝʤʝʥʘ ʤʝʭʫʨ ʚʘʟʜʫʭʘ ʩʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʧʦʜʠʞʝ ʢʨʦʟ ʪʝʯʥʦʩʪ. 

ʂʘʟʘʪʠ ʜʘ ʩʘʜʘ ʤʦʛʫ ʨʘʟʫʤʝʪʠ ʨʘʟʣʦʛʝ ʟʘ ʦʚʝ ʧʦʿʘʚʝ ʠ 

ʦʙʿʘʩʥʠʪʠ ʜʘ ʿʝ ʧʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʫʙʨʟʘˁʝ ʢʫʛʣʠʮʝ  

.ototR

m

F
g

m

Fmg

m

F
a -=

-
==  

ʂʘʢʦ ʨʘʩʪʝ ʙʨʟʠʥʘ ʢʫʛʣʠʮʝ, ʨʘʩʪʝ ʠ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ. ʂʘʜʘ 

ʦʥʘ ʧʦʩʪʘʥʝ ʿʝʜʥʘʢʘ ʩʠʣʠ ʪʝʞʝ ),( ot mgF =  ʨʝʟʫʣʪʘʥʪʘ ʩʠʣʘ 

ʧʦʩʪʘʿʝ ʥʫʣʘ )0( R =F
C

 ʢʘʦ ʠ ʫʙʨʟʘˁʝ ).0( =a
C

 ʅʘʢʦʥ ʪʦʛʘ 

ʢʫʛʣʠʮʘ ʥʘʩʪʘʚˀʘ ʜʘ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ).( constv=
C

 

ʂʘʟʘʪʠ ʜʘ ʩʝ ʩʣʠʯʥʦ ʜʝʰʘʚʘ ʠ ʩʘ ʤʝʭʫʨʦʤ ʚʘʟʜʫʭʘ, ʘʣʠ ʜʘ ˂ʝ 

ʫʩʢʦʨʦ ʫʯʠʪʠ ʜʘ ʥʘ ʤʝʭʫʨ, ʧʦʨʝʜ ʩʠʣʝ ʪʝʞʝ, ʚʝʨʪʠʢʘʣʥʦ 

ʥʘʚʠʰʝ ʜʝʣʫʿʝ ʢʦʥʩʪʘʥʪʥʘ ʩʠʣʘ, ʪʘʢʦʟʚʘʥʘ ʩʠʣʘ ʧʦʪʠʩʢʘ, ʟʙʦʛ 

ʢʦʿʝ ʩʝ ʤʝʭʫʨ ʫ ʧʦʯʝʪʢʫ ʫʙʨʟʘʚʘ ʥʘʚʠʰʝ. ʇʦʜʠʟʘˁʫ ʤʝʭʫʨʘ 

ʩʫʧʨʦʪʩʪʘʚˀʘ ʩʝ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʢʦʿʘ ʨʘʩʪʝ. ʅʘʢʦʥ 

ʫʩʧʦʩʪʘʚˀʘˁʘ ʨʘʚʥʦʪʝʞʘ ʩʚʠʭ ʩʠʣʘ, ʤʝʭʫʨ ʩʝ ʧʦʜʠʞʝ 

ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʜʝʣʫʿʝ ʠ ʧʨʠ ʧʘʜʘˁʫ ʢʫʛʣʠʮʝ, ʘʣʠ ʩʤʦ ʿʝ ʟʘʥʝʤʘʨʠʣʠ. 

ʆʙʿʘʩʥʠʪʠ ʋʪʠʮʘʿ ʩʠʣʝ ʪʨʝˁʘ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ 

ʇʦʜʩʝʪʠʪʠ ʜʘ: 

- ʜʦʢ ʪʝʣʦ ʤʠʨʫʿʝ ʩʠʣʘ ʪʨʝˁʘ ʩʧʨʝʯʘʚʘ ˁʝʛʦʚʦ ʧʦʢʨʝʪʘˁʝ ï ʪʝʣʦ ʩʝ ʧʦʢʨʝ˂ʝ ʪʝʢ ʘʢʦ ʿʝ ʩʠʣʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ˁʝʛʘ ʚʝ˂ʘ ʦʜ ʤʘʢʩʠʤʘʣʥʝ ʩʠʣʝ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ, 
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- ʧʦʰʪʦ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʙʨʟʠʥʝ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʣʦʛʫ, ʦʥʘ ʩʝ ʩʫʧʨʦʪʩʪʘʚˀʘ 

ˁʝʛʦʚʦʤ ʢʨʝʪʘˁʫ ï ʢʘʢʦ ˂ʝ ʩʝ ʪʝʣʦ ʢʨʝʪʘʪʠ ʟʘʚʠʩʠ ʦʜ ʨʝʟʫʣʪʘʥʪʝ ʩʚʠʭ ʩʠʣʘ ʢʦʿʝ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ. 

 

ʆʙʿʘʩʥʠʪʠ ʧʦʤʦ˂ʫ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʥʘʯʠʥ ʢʨʝʪʘˁʘ ʪʝʣʘ ʩʘ ʩʣʠʢʝ, ʯʠʿʝ ʿʝ ʫʙʨʟʘˁʝ  

m

FF
a tr-
= . 

ʂʨʝ˂ʝ ʩʝ ʫʙʨʟʘʥʦ )0( >a  ʢʘʜʘ ʿʝ ʚʫʯʥʘ ʩʠʣʘ ʚʝ˂ʘ ʦʜ ʩʠʣʝ ʪʨʝˁʘ ),( trFF >  ʘ  

ʂʨʝ˂ʝ ʩʝ ʫʩʧʦʨʝʥʦ )0( <a  ʫ ʩʫʧʨʦʪʥʦʤ ʩʣʫʯʘʿʫ ).( trFF <   

ʂʘʜʘ ʿʝ ʚʫʯʥʘ ʩʠʣʘ ʿʝʜʥʘʢʘ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ ʩʠʣʠ ʪʨʝˁʘ ),( trFF =  ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ. 

ʅʘʛʣʘʩʠʪʟʠ ʜʘ ʠ ʩʧʦˀʘʰˁʘ ʩʠʣʘ ʤʦʞʝ ʜʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʢʨʝʪʘˁʘ (ʙʨʟʠʥʝ). 

ʀʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʿʝ ʪʘʜʘ .trR FFF +=  ʇʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʪʝʣʦ ˂ʝ ʠʤʘʪʠ 

ʫʩʧʦʨʝˁʝ: 

m

FF
a tr+
= . 

ʅʘ ʧʨʠʤʝʨʫ ʟʘʫʩʪʘʚˀʘˁʘ ʘʫʪʦʤʦʙʠʣʘ ʦʙʿʘʩʥʠʪʠ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʩʣʫʯʘʿ ï ʢʘʜʘ ʥʘ ʪʝʣʦ ʢʦʿʝ ʩʝ ʢʨʝ˂ʝ 

ʜʝʣʫʿʝ ʩʘʤʦ ʩʠʣʘ ʪʨʝˁʘ.  

ʇʦʩʤʘʪʨʘʿʤʦ ʘʫʪʦʤʦʙʠʣ ʢʦʠʿ ʩʝ ʢʨʝ˂ʝ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʩʘʤʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʨʝˁʘ 

(ʩʣ. 2.22). ɿʥʘʤʦ ʜʘ ʩʝ ʩʠʣʘ ʪʝʞʝ ʠ ʩʠʣʘ ʥʦʨʤʘʣʥʝ ʨʝʘʢʮʠʿʝ ʧʦʜʣʦʛʝ ʧʦʥʠʰʪʘʚʘʿʫ ʿʝʨ ʩʫ ʠʩʪʦʛ 

ʠʥʪʝʥʟʠʪʝʪʘ (mgN= ) ʠ ʧʨʘʚʮʘ, ʘʣʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ. ʂʘʜʘ ʧʨʝʩʪʘʥʝ ʜʘ ʜʝʣʫʿʝ ʚʫʯʥʘ ʩʠʣʘ, ʪʿ. ʢʘʜʘ ʩʝ 

ʠʩʢˀʫʯʠ ʤʦʪʦʨ, ʘʫʪʦʤʦʙʠʣ ʟʘʫʩʪʘʚˀʘ ʩʠʣʘ ʪʨʝˁʘ ʢʦʪʨˀʘˁʘ. ɸʢʦ ʚʦʟʘʯ ʧʨʠʪʠʩʥʝ ʢʦʯʥʠʮʫ ʩʠʣʘ ʪʨʝˁʘ 

ʨʘʩʪʝ, ʧʘ ʩʝ ʘʫʪʦʤʦʙʠʣ ʟʘʫʩʪʘʚˀʘ ʟʘ ʢʨʘ˂ʝ ʚʨʝʤʝ.  

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʝ ʚʨʝʤʝ ʟʘʫʩʪʘʚˀʘˁʘ ʘʫʪʦʤʦʙʠʣʘ ʠ ʟʘʫʩʪʘʚʥʝ ʧʫʪʝʚʝ. ʋʩʧʦʨʝˁʝ ʪʝʣʘ ʿʝ  

.tr g
m

F
a m==  
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tavv -= 0 , savv 22
0

2 -= . ɺʨʝʤʝ ʟʘʫʩʪʘʚˀʘˁʘ ʘʫʪʦʤʦʙʠʣʘ ztt= , ʟʘʫʩʪʘʚʥʠ ʧʫʪ zss= .  

 
z00 tav -=   Ý   
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2

2

0
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ʀʉʊɸɴʀ
 

ʆʚʦ ʤʦʨʘʪʝ ʟʥʘʪʠ: ɿʘ ʟʘʫʩʪʘʚˀʘˁʝ ʚʦʟʠʣʘ ʧʦʪʨʝʙʥʠ ʩʫ ʚʨʝʤʝ ʠ ʧʨʦʩʪʦʨ (ʟʘʫʩʪʘʚʥʠ ʧʫʪ). 

ɺʦʟʘʯʠ ʤʦʨʘʿʫ ʩʤʘˁʠʪʠ ʙʨʟʠʥʫ ʜʘ ʙʠ ʩʢʨʘʪʠʣʠ ʚʨʝʤʝ ʟʘʫʩʪʘʚˀʘˁʘ ʠ ʟʘʫʩʪʘʚʥʠ ʧʫʪ ʥʘ ʤʝʩʪʠʤʘ ʛʜʝ 

ʧʝʰʘʮʠ ʧʨʝʣʘʟʝ ʫʣʠʮʫ. ʀʧʘʢ, ʥʝ ʧʨʝʧʫʰʪʘʿʪʝ ʩʚʦʿʫ ʩʠʛʫʨʥʦʩʪ ʫ ʨʫʢʝ ʥʝʧʘʞˀʠʚʠʭ ʚʦʟʘʯʘ ï ʥʝ 

ʧʨʝʣʘʟʠʪʝ ʫʣʠʮʫ ʠʟʚʘʥ ʧʝʰʘʯʢʦʛ ʧʨʝʣʘʟʘ.  

ʇʨʝʢʦ ʫʣʠʮʝ ʧʨʝʣʘʟʠʪʝ ʩʘʤʦ ʘʢʦ ʩʪʝ ʧʦʪʧʫʥʦ ʩʠʛʫʨʥʠ ʜʘ ʿʝ ʟʘʫʩʪʘʚʥʠ ʧʫʪ ʘʫʪʦʤʦʙʠʣʘ ʤʥʦʛʦ 

ʤʘˁʠ ʦʜ ˁʝʛʦʚʝ ʫʜʘˀʝʥʦʩʪʠ ʦʜ ʚʘʩ, ʤʘʢʘʨ ʩʝ ʥʘʣʘʟʠʣʠ ʠ ʥʘ ʧʝʰʘʯʢʦʤ ʧʨʝʣʘʟʫ! 

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 2.81 ʠ 2.76. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʨʠʨʦʜʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ 

- ʈʘʟʫʤʝʚʘˁʝ ʦʜ ʢʦʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʘʚʠʩʠ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ  

- ʈʘʟʫʤʝʚʘˁʝ ʫʪʠʮʘʿʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʫʪʠʮʘʿʘ ʩʠʣʝ ʪʨʝˁʘ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 33 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʝ ʪʨʝˁʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʝ ʪʨʝˁʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʘʤʘ ʪʨʝˁʘ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʩʭʚʘʪʠ ʧʨʠʨʦʜʫ ʩʠʣʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʨʘʟʫʤʝ ʦʜ ʯʝʛʘ ʟʘʚʠʩʝ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʦʜʨʝʜʠ ʩʠʣʫ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʘʢʦ ʩʫ ʧʦʟʥʘʪʝ ʧʦʪʨʝʙʥʝ ʚʝʣʠʯʠʥʝ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʠʣʝ ʪʨʝˁʘ ʫʪʠʯʫ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʫʪʠʯʝ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʨʝʪʘˁʝ ʩʘ ʩʠʣʦʤ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ 

ʩʨʝʜʠʥʝ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ 

ʩʨʝʜʠʥʝ  

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʩʠʣʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘʩ ʨʝʜʠʥʝ ʠ ˁʠʭʦʚʦʛ 

ʫʪʠʮʘʿʘ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 2.31. ʊʝʣʦ ʤʘʩʝ kg2  ʧʦ ʩʪʦʣʫ ʚʫʯʝ ʭʦʨʠʟʦʥʪʘʣʥʘ ʩʠʣʘ ʦʜ N.14  ʂʦʣʠʢʠ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 

ʠʟʤʝʹʫ ʪʝʣʘ ʠ ʩʪʦʣʘ, ʘʢʦ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʫʙʨʟʘˁʝʤ 
2m/s2 ? 

ʋʯʝʥʠʢ ʢʦʿʠ ʠʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ, ʧʠʰʝ ʛʘ ʥʘ ʪʘʙʣʠ: ,tr maFF =-
 

,mamgF =-m   ʘ ʜʨʫʛʠ 

ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ: .51.0º
-

=
mg

maF
m

 

ɿʘʜʘʪʘʢ 2.32. ʂʘʤʝʥ ʤʘʩʝ kg 2  ʧʘʜʘ ʫʙʨʟʘˁʝʤ 2m/s 5.8 . ʂʦʣʠʢʘ ʿʝ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ? 

ʋʯʝʥʠʢ ʢʦʿʠ ʠʩʧʨʘʚʥʦ ʧʨʠʤʝˁʫʿʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʨʝʰʘʚʘ ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ: ,ot maFmg =-
 

N. 62.2)(ot =-= agmF
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ɿʘʜʘʪʘʢ 2.37. ɸʫʪʦʤʦʙʠʣ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ km/h50  ʢʦʯʠ ʩʘ ʢʦʥʩʪʘʥʪʥʠʤ ʫʩʧʦʨʝˁʝʤ. ʅʦʚʝ ʛʫʤʝ 

ʘʫʪʦʤʦʙʠʣʘ ʠ ʩʫʚ ʧʫʪ ʦʙʝʟʙʝʹʫʿʫ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʹʫ ʛʫʤʘ ʠ ʘʩʬʘʣʪʘ 0.9. ʂʦʣʠʢʦ ʜʫʛʦ ʪʨʘʿʝ 

ʟʘʫʩʪʘʚˀʘˁʝ? ʂʦʣʠʢʠ ʿʝ ʟʘʫʩʪʘʚʥʠ ʧʫʪ ʘʫʪʦʤʦʙʠʣʘ?  

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʧʘʨʮʠʿʘʣʥʦ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʘʢ. ɸʫʪʦʤʦʙʠʣ ʫʩʧʦʨʘʚʘ ʩʠʣʘ ʪʨʝˁʘ, ʧʘ ʿʝ: 

,tr mamgF ==m
 

.ga m=  

ɿʘ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ ʚʘʞʠ atvv -= 0  
ʠ .22

0
2 asvv -=   ɸʢʦ ʩʝ ʪʝʣʦ ʟʘʫʩʪʘʚʠ  )0( =v  ʥʘʢʦʥ ʚʨʝʤʝʥʘ zt , ʪʘʜʘ 

ʿʝ . 

ɺʨʝʤʝ ʟʘʫʩʪʘʚˀʘˁʘ ʠʟʥʦʩʠ:  ,
 

ɸʢʦ ʩʝ ʪʝʣʦ ʟʘʫʩʪʘʚʠ ʥʘʢʦʥ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ,zs  ʪʘʜʘ ʿʝ .
  

ɿʘʫʩʪʘʚʥʠ ʧʫʪ ʘʫʪʦʤʦʙʠʣʘ ʠʟʥʦʩʠ: m 9.10
22

2
0

2
0

z º==
g

v

a

v
s

m
.  

ʅʘʛʣʘʩʠʪʠ: ʅʠʢʘʜʘ ʥʝ ʥʘʠʣʘʟʠʪʝ ʥʘ ʫʣʠʮʫ ʪʘʢʦ ʜʘ ʤʦʞʝʪʝ ʠʟʥʝʥʘʜʠʪʠ ʚʦʟʘʯʝ, ʿʝʨ ʪʠʤʝ ʟʥʘʪʥʦ 

ʩʢʨʘ˂ʫʿʝʪʝ ʧʨʦʩʪʦʨ ʟʘ ʢʦʯʝˁʝ ʘʫʪʦʤʦʙʠʣʘ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 2.75 ʠ 2.77. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 34 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʝ ʪʨʝˁʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʜʨʝʹʠʚʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ 

ʊʀʇ ʏɸʉɸ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ ʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀ ʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʦ ʩʠʣʠ ʪʨʝˁʘ: 

- ʠʟʤʝʨʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʪʝʣʘ,  

- ʠʟʤʝʨʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʠʩʪʦʛ ʪʝʣʘ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ ʿʦʰ ʿʝʜʥʦ ʪʝʣʦ, 

- ʠʟʤʝʨʠ ʟʘʚʠʩʥʦʩʪ ʩʠʣʝ ʪʨʝˁʘ ʦʜ ʤʘʩʝ ʪʝʣʘ, 

- ʦʜʨʝʜʠ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟ ʦʚʝ ʟʘʚʠʩʥʦʩʪʠ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʝ ʩʠʣʫ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʥʘ ʜʚʘ ʥʘʯʠʥʘ. 

- ʠʟʚʝʜʝ ʟʘʢˀʫʯʘʢ ʦ ʥʝʟʘʚʠʩʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʦʜ ʤʘʩʝ ʪʝʣʘ, 

- ʠʟʚʝʜʝ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʩʠʣʘ ʪʨʝˁʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʤʘʩʠ ʪʝʣʘ, 

- ʧʨʦʮʝʥʠ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʩʠʣʝ ʪʨʝˁʘ, 

- ʧʨʘʚʠʣʥʦ ʟʘʧʠʰʝ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʩʠʣʝ, ʧʦʩʝʙʥʦ ʩʠʣʝ ʪʨʝˁʘ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ ʢʘʢʦ 

ʫʯʝʥʠʮʠ ʩʝʜʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ ʠ 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ, 

ʧʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ ʠ 

ʧʦʩʪʫʧʘʿʫ ʧʦ ʫʧʫʪʩʪʚʫ 

ʄʝʨʝ ʩʠʣʫ ʪʨʝˁʘ ʩʘʤʦʛ ʠ ʦʧʪʝʨʝ˂ʝʥʦʛ 

ʪʝʣʘ 

ʄʝʨʝ ʟʘʚʠʩʥʦʩʪ ʩʠʣʝ ʪʨʝˁʘ ʦʜ ʤʘʩʝ 

ʪʝʣʘ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʎʨʪʘʿʫ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʩʠʣʝ ʪʨʝˁʘ 

ʦʜ ʤʘʩʝ ʪʝʣʘ ʠ ʩʘ ʛʨʘʬʠʢʘ ʦʜʨʝʹʫʿʫ 

ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 

ʈʘʯʫʥʘʿʫ ʛʨʝʰʢʝ ʜʠʨʝʢʪʥʠʭ ʤʝʨʝˁʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʠ ʩʠʣʫ ʪʨʝˁʘ 

- ʊʘʯʥʦ ʦʜʨʝʹʝʥʝ ʘʧʩʦʣʫʪʥʝ ʛʨʝʰʢʝ ʤʝʨʝˁʘ ʩʠʣʝ ʪʨʝˁʘ 

- ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ 

- ɼʦʙʨʦ ʥʘʮʨʪʘʥ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʩʠʣʝ ʪʨʝˁʘ ʦʜ ʤʘʩʝ ʪʝʣʘ 

- ʀʟʚʝʜʝʥʠ ʠʩʧʨʘʚʥʠ ʟʘʢˀʫʯʮʠ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 35 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ʉʠʣʝ ʪʨʝˁʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʎʝʣʦ ʛʨʘʜʠʚʦ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʭʠʮʠʤʘ ʥʘʥʠʞʝ ʠ ʥʘʚʠʰʝ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʪʝʞʠʥʠ ʠ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʘʤʘ ʪʨʝˁʘ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʭʠʪʘʮ ʥʘʥʠʞʝ ʠ ʭʠʪʘʮ ʥʘʚʠʰʝ, 

- ʨʘʟʫʤʝ ʰʪʘ ʿʝ ʪʝʞʠʥʘ ʪʝʣʘ,  

- ʨʘʟʫʤʝ ʢʘʜʘ ʿʝ ʪʝʣʦ ʫ ʙʝʩʪʝʞʠʥʩʢʦʤ ʩʪʘˁʫ, 

- ʩʭʚʘʪʠ ʧʨʠʨʦʜʫ ʩʠʣʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʨʘʨʫʤʝ ʦʜ ʯʝʛʘ ʟʘʚʠʩʝ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʦʜʨʝʜʠ ʪʝʞʠʥʫ ʪʝʣʘ ʠ ʩʠʣʫ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʘʢʦ ʩʫ ʧʦʟʥʘʪʝ ʧʦʪʨʝʙʥʝ ʚʝʣʠʯʠʥʝ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʠʣʝ ʪʨʝˁʘ ʫʪʠʯʫ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʠʣʘ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʫʪʠʯʝ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʭʠʮʝ ʠ ʢʨʝʪʘˁʝ ʩʘ ʩʠʣʦʤ ʪʨʝˁʘ ʠ 

ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʭʠʮʠʤʘ, ʪʝʞʠʥʠ ʠ ʪʨʝˁʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʭʠʪʘʮʘ, ʪʝʞʠʥʝ ʠ ʪʨʝˁʘ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʭʠʮʠʤʘ ʠ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ 

ʩʨʝʜʠʥʝ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ˅ʠʮʠʤʘ ʠ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 2.19. ʋ ʢʦʬʠ ʤʘʩʝ g 005  ʥʘʣʘʟʠ ʩʝ   6 l ʚʦʜʝ. ʂʦʣʠʢʘ ʿʝ ʪʝʞʠʥʘ ʢʦʬʝ ʩʘ ʚʦʜʦʤ? 

N 8.63)()( kvk º+=+= gVmgmmQ r . 

ɿʘʜʘʪʘʢ 2.10. ɼʚʘ ʪʝʣʘ ʧʦʯʠˁʫ ʠʩʪʦʚʨʝʤʝʥʦ ʧʘʜʘʪʠ ʩʘ ʨʘʟʣʠʯʠʪʠʭ ʚʠʩʠʥʘ ʠ ʥʘʢʦʥ ʿʝʜʥʝ ʩʝʢʫʥʜʝ ʦʙʘ 

ʫʜʘʨʘʿʫ ʫ ʪʣʦ. ʊʝʣʦ ʢʦʿʝ ʿʝ ʙʠʣʦ ʥʘ ʚʝ˂ʦʿ ʚʠʩʠʥʠ ʠʤʘ ʧʦʯʝʪʥʫ ʙʨʟʠʥʫ m/s, 2  ʘ ʪʝʣʦ ʥʘ ʤʘˁʦʿ ʚʠʩʠʥʠ 

ʧʘʜʘ ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ. ʂʦʣʠʢʘ ʿʝ ʧʦʯʝʪʥʘ ʨʘʟʣʠʢʘ ʚʠʩʠʥʘ ʦʚʠʭ ʪʝʣʘ?  
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ɿʘʜʘʪʘʢ 2.33. ʅʘ ʩʘʥʢʘʤʘ ʤʘʩʝ kg5  ʩʝʜʠ ʜʝʯʘʢ ʤʘʩʝ kg.25  ʆʪʘʮ ʦʜʛʫʨʥʝ ʜʝʯʘʢʘ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ 

m/s3  ʧʦ ʣʝʜʫ. ʆʜʨʝʜʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʩʘʥʢʝ ʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʹʫ ʩʘʥʢʠ ʠ 

ʣʝʜʘ 0.05. ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʩʘʥʢʠ ʥʘʢʦʥ s?4  ʂʦʣʠʢʠ ʧʫʪ ʧʨʝʹʫ ʩʘʥʢʝ ʜʦ ʪʘʜʘ? 
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ʇʨʚʠ ʫʯʝʥʠʢ, ʢʦʿʠ ʦʜʨʝʹʫʿʝ ʩʠʣʫ ʪʨʝˁʘ: N, 7.14)( dstr º+= gmmF m   

ɼʨʫʛʠ  ʫʯʝʥʠʢ, ʢʦʿʠ ʦʜʨʝʹʫʿʝ ʫʙʨʟʘˁʝ: 
s

m
 49.0

)( ds

tr º=
+

= g
mm

F
a m , 

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʙʨʟʠʥʫ ʠ ʧʨʝʹʝʥʠ ʧʫʪ:  
s

m
 04.10 º-= atvv ,  m. 08.8

2

2

0 º-=
at

tvs  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 2.47 ʠ 2.74. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 36 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʣʘʛʘˁʝ ʠ ʨʘʟʣʘʛʘˁʝ ʩʠʣʘ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʩʘʙʠʨʘˁʝʤ ʚʝʢʪʦʨʘ ï ʦʜʨʝʹʠʚʘˁʝʤ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ, 

- ʨʘʟʣʘʛʘˁʝʤ ʩʠʣʘ ʥʘ ʢʦʤʧʦʥʝʥʪʝ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʛʨʘʬʠʯʢʠ ʩʘʙʝʨʝ ʚʝʢʪʦʨʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʘʚʘʮʘ, 

- ʦʜʨʝʜʠ ʠʥʪʝʥʟʠʪʝʪ ʟʙʠʨʘ ʚʝʢʪʦʨʘ ʯʠʿʠ ʧʨʘʚʮʠ ʟʘʢʣʘʧʿʫ ʦʜʨʝʹʝʥʝ ʫʛʣʦʚʝ, 

- ʨʘʟʣʦʞʠ ʚʝʢʪʦʨ ʥʘ ʢʦʤʧʦʥʝʥʪʝ ʜʫʞ ʜʚʘ ʥʦʨʤʣʘʥʘ ʧʨʘʚʮʘ, 

- ʦʜʨʝʜʠ ʠʥʪʝʥʟʠʪʝʪʝ ʢʦʤʧʦʥʝʥʘʪʘ ʚʝʢʪʦʨʘ ʫ ʦʜʨʝʹʝʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʨʘʚʥʦʪʝʞʠ ʠ ʩʘʙʠʨʘˁʫ ʚʝʢʪʦʨʘ ʠʩʪʦʛ 

ʧʨʘʚʮʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ 

ʅʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʢʦʨʠʰ˂ʝˁʝ 

ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, ʫʦʯʘʚʘˁʝ ʠ 

ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʩʣʘʛʘˁʫ ʠ 

ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ  

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʮʨʪʘ ʨʝʟʫʣʪʪʘʥʪʝ 

ʚʝʢʪʦʨʘ ʩʠʣʝ ʠ ʨʘʟʣʘʞʝ ʚʝʢʪʦʨʝ ʩʠʣʝ ʥʝ 

ʢʦʤʧʦʥʝʥʪʝ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʘ ʪʨʝˁʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʦʜʨʝʹʠʚʘˁʫ ʨʝʟʫʣʪʘʥʪʝ 

ʩʠʣʘ ʠ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʣʘ  

ʇʦʤʘʞʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʨʘʚʥʦʪʝʞʘ ʿʝ ʪʘʢʚʦ ʩʪʘˁʝ ʢʨʝʪʘˁʘ ʪʝʣʘ ʢʦʿʝ ʩʝ ʥʝ ʤʝˁʘ ʩʘ ʚʨʝʤʝʥʦʤ, ʤʠʨʫʿʝ 

ʠʣʠ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʠ ʜʘ ʩʝ ʫ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʨʘʜʠ ʦ ʩʪʘʪʠʯʢʦʿ ʘ ʫ ʜʨʫʛʦʤ ʦ 

ʜʠʥʘʤʠʯʢʦ ʿʨʘʚʥʦʪʝʞʠ.  

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʠ ʜʘ ʧʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ) ( R amF
CC

=  ʫ ʨʘʚʥʦʪʝʞʠ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʤʦʨʘ ʜʘ ʙʫʜʝ ʿʝʜʥʘʢʘ ʥʫʣʠ:  0R =F
C

. 

ʅʘʧʦʤʝʥʫʪʠ ʜʘ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʚʘʞʠ ʟʘ ʩʚʝ ʧʨʘʚʮʝ ʫ ʧʨʦʩʪʦʨʫ, ʧʘ ʜʘ ʙʠ ʪʝʣʦ ʙʠʣʦ ʫ ʨʘʚʥʦʪʝʞʠ 

ʤʦʨʘʿʫ ʜʘ ʩʝ ʧʦʥʠʰʪʘʚʘʿʫ ʩʚʝ ʩʠʣʝ ʢʦʿʝ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ ʫ ʙʠʣʦ ʢʦʤ ʧʨʘʚʮʫ.  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʝ ʚʝʢʪʦʨʠ ʩʘʙʠʨʘʿʫ ʧʨʘʚʠʣʦʤ ʥʘʜʦʚʝʟʠʚʘˁʘ: ʅʘ ʢʨʘʿ ʧʨʚʦʛ  ʩʝ 

ʥʘʜʦʚʝʞʝ ʧʦʯʝʪʘʢ ʜʨʫʛʦʛ, ʥʘ ʢʨʘʿ ʜʨʫʛʦʛ ʧʦʯʝʪʘʢ ʪʨʝ˂ʝʛ ʠʪʜ. ʈʝʟʫʣʪʫʿʫ˂ʠ ʚʝʢʪʦʨ ʧʦʣʘʟʠ ʦʜ 

ʧʦʯʝʪʢʘ ʧʨʚʦʛ ʠ ʟʘʚʨʰʘʚʘ ʩʝ ʥʘ ʢʨʘʿʫ ʧʦʩʣʝʜˁʝʛ ʚʝʢʪʦʨʘ. 
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ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʆʙʿʘʩʥʠʪʠ ʢʘʢʦ ʩʝ ʩʘʙʠʨʘʿʫ ʚʝʢʪʦʨʠ ʩʠʣʝ ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ (ʩʣʠʢʘ). 

ʇʦʢʘʟʘʪʠ ʜʘ ʿʝ ʨʝʜʦʩʣʝʜ ʥʘʜʦʚʝʟʠʚʘˁʘ ʚʝʢʪʦʨʘ ʧʨʦʠʟʚʦˀʘʥ. 

ʇʦʢʘʟʘʪʠ ʜʘ ʩʝ ʜʚʘ ʚʝʢʪʦʨʘ ʤʦʛʫ ʩʘʙʨʘʪʠ ʠ ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘ: ɺʝʢʪʦʨʠ ʢʦʿʠ ʩʝ ʩʘʙʠʨʘʿʫ 

ʜʦʚʝʜʫ ʩʝ ʥʘ ʟʘʿʝʜʥʠʯʢʠ ʧʦʯʝʪʘʢ. ʈʝʟʫʣʪʫʿʫ˂ʠ ʚʝʢʪʦʨ ʿʝ ʚʝʢʪʦʨ ʢʦʿʠ ʧʦʣʘʟʠ ʠʟ ʟʘʿʝʜʥʠʯʢʦʛ 

ʧʦʯʝʪʢʘ, ʘ ʟʘʚʨʰʘʚʘ ʩʝ ʫ ʩʫʧʨʦʪʥʦʤ ʚʨʭʫ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʢʦʿʠ ʦʙʨʘʟʫʿʫ ʚʝʢʪʦʨʠ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ, ʩʘ ˁʠʭʦʚʠʤ ʟʥʘˁʝʤ ʤʘʪʝʤʘʪʠʢʝ,  ʤʦʛʫ ʦʜʨʝʜʠʪʠ ʩʘʤʦ ʫ ʥʝʢʠʤʢ 

ʩʣʫʯʘʿʝʚʠʤʘ.  

ʉʘʙʠʨʘˁʝ ʩʠʣʘ ʯʠʿʠ ʧʨʘʚʮʠ ʟʘʢʣʘʧʘʿʫ ʧʨʘʚ ʫʛʘʦ. ʇʦʢʘʟʘʪʠ ʧʨʠʤʝʥʦʤ ʇʠʪʘʛʦʨʠʥʝ ʪʝʦʨʝʤʝ, ʜʘ ʿʝ 

ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʘʥʪʝ ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ 

2

2

2

1R FFF += , 

ʘ ʘʢʦ ʩʫ ʚʝʢʪʦʨʠ ʠʩʪʠʭ ʠʥʪʝʥʟʠʪʝʪʘ (FFF == 21 )  

FF 2R = . 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ, ʧʨʠʤʝʨ ʠʟ ʫ˅ʙʝʥʠʢʘ: ɸʢʦ ʧʣʠʚʘʪʝ ʥʦʨʤʘʣʥʦ ʥʘ ʪʦʢ ʨʝʢʝ, ʚʠ ʛʫʨʘʪʝ 

ʚʦʜʫ ʫʥʘʟʘʜ, ʘ ʨʝʢʘ ʛʫʨʘ ʚʘʩ ʫʥʘʧʨʝʜ ʥʝʢʦʤ ʩʠʣʦʤ 1F . ʇʦʨʝʜ ʪʦʛʘ, ʨʝʢʘ ʜʝʣʫʿʝ ʥʘ ʚʘʩ ʩʠʣʦʤ 2F  ʫ 
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ʧʨʘʚʮʫ ʨʝʯʥʦʛ ʪʦʢʘ. ʇʨʝʤʘ ʪʦʤʝ, ʥʘ ʚʘʩ ʜʝʣʫʿʫ ʜʚʝ ʤʝʹʫʩʦʙʥʦ ʥʦʨʤʘʣʥʝ ʩʠʣʝ. ɸʢʦ ʩʫ ʠʥʪʝʥʟʠʪʝʪʠ 

ʦʚʠʭ ʩʠʣʘ N51=F  ʠ N72 =F , ʥʘ ʚʘʩ ʜʝʣʫʿʝ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʠʥʪʝʥʟʠʪʝʪʘ 

N 6.8N 74N 49N 25 222
R º=+=F . 

ʅʘʧʦʤʝʥʫʪʠ ʜʘ ʪʝʣʦ ʤʦʞʝ ʜʘ ʤʠʨʫʿʝ, ʠʣʠ ʜʘ ʩʝ ʢʨʝ˂ʝ 

ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʫ ʿʝʜʥʦʤ ʧʨʘʚʮʫ, ʘʣʠ ʜʘ ʩʝ ʫ ʥʝʢʦʤ 

ʜʨʫʛʦʤ ʧʨʘʚʮʫ ʢʨʝ˂ʝ ʫʙʨʟʘʥʦ (ʣʠʬʪ ). 

ʉʘʙʠʨʘˁʝ ʩʠʣʘ ʿʝʜʥʘʢʠʭ ʠʥʪʝʥʟʠʪʝʪʘ ʯʠʿʠ ʧʨʘʚʮʠ 

ʟʘʢʣʘʧʘʿʫ ʫʛʘʦ ʦʜ .60̄  ʇʦʢʘʟʘʪʠ ʜʘ, ʧʦʰʪʦ ʿʝ21 FFF ==  , ʪʦ 

ʿʝ: 

F
F

F 3
2

3
2R == . 

ʈʘʟʣʘʛʘˁʝ ʩʠʣʘ 

ʇʦʥʦʚʠʪʠ ʜʘ ʨʘʟʣʘʛʘˁʝʤ ʚʝʢʪʦʨʘ ʩʠʣʝ ʜʦʙʠʿʘʿʫ ʩʝ ʜʚʘ ʚʝʢʪʦʨʘ, ʪʘʢʦʟʚʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ. ɿʙʠʨ 

ʢʦʤʧʦʥʝʥʘʪʘ ʿʝ ʿʝʜʥʘʢ ʩʠʣʠ ʢʦʿʘ ʩʝ ʨʘʟʣʘʞʝ, ʦʜʥʦʩʥʦ ʧʨʠ ʨʘʟʣʘʛʘˁʫ ʩʝ ʩʠʣʘ F
C

 ʨʘʟʣʘʞʝ ʥʘ ʜʚʝ 

ʢʦʤʧʦʥʝʥʪʝ 1F
C

 ʠ 2F
C

 ʜʫʞ ʜʚʘ ʧʨʘʚʮʘ, ʯʠʿʠ ʿʝ ʟʙʠʨ ʪʘ ʩʠʣʘ .21 FFF
CCC

=+  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʩʠʣʝ ʨʘʟʣʘʞʫ ʥʘ ʜʚʘ ʧʨʘʚʮʘ ʢʦʿʠ ʤʦʛʫ ʟʘʢʣʘʧʘʪʠ ʧʨʦʠʟʚʦˀʘʥ ʫʛʘʦ, ʘʣʠ ʜʘ ˂ʝʤʦ 

ʧʦʩʤʘʪʨʘʪʠ ʩʘʤʦ ʨʘʟʣʘʛʘˁʝ ʩʠʣʘ ʥʘ ʤʝʹʫʩʦʙʥʦ ʥʦʨʤʘʣʥʝ ʧʨʘʚʮʝ.  

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʦʙʿʘʩʥʠʪʠ ʨʘʟʣʘʛʘˁʝ ʠ ʦʜʨʝʜʠʪʠ ʢʦʤʧʦʥʝʥʪʝ ʫ ʩʧʝʮʠʿʘʣʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ.  

ɸʢʦ ʩʠʣʘ ʟʘʢʣʘʧʘ ʫʛʘʦ ʦʜ ¯45  ʩʘ ʧʨʘʚʮʠʤʘ, ),22( 21 FFF == ʧʘ ʩʫ ʠʥʪʝʥʟʠʪʝʪʠ ʢʦʤʧʦʥʝʥʘʪʘ: 

2

2
21

F
FF == . 

ɸʢʦ ʩʠʣʘ ʟʘʢʣʘʧʘ ʫʛʘʦ ʦʜ ¯30  ʩʘ ʿʝʜʥʠʤ, ʘ ¯60  ʩʘ ʜʨʫʛʠʤ ʧʨʘʚʮʝʤ: 

2

3
1

F
F =   ʠ  2

2

F
F = . 

ʉʣ. 3.6 
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ʋʟ ʨʘʟʛʦʜʦʨʘ ʩʘ ʫʯʝʥʠʮʠʤʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʘʢʦ ʩʠʣʘ ʣʝʞʠ ʥʘ ʿʝʜʥʦʤ ʦʜ ʧʨʘʚʘʮʘ, ʢʦʤʧʦʥʝʥʪʘ 

ʜʫʞ ʪʦʛ ʧʨʘʚʮʘ ʠʤʘ ʠʩʪʠ ʠʥʪʝʥʟʠʪʝʪ ʢʘʦ ʩʠʣʘ, ʜʦʢ ʿʝ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʘ ʿʝʜʥʘʢʘ ʥʫʣʠ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʥʝʢʘʜʘ  ʚʘʞʥʘ ʥʦʨʤʘʣʥʘ ʧʨʦʿʝʢʮʠʿʘ ʩʠʣʝ ʩʘʤʦ ʥʘ ʿʝʜʘʥ ʧʨʘʚʘʮ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 3.29 ʠ 3.30. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʩʘʙʠʨʘˁʘ ʠ ʨʘʟʣʘʛʘˁʘ ʚʝʢʪʦʨʘ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʣʘ ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ 

- ʊʘʯʥʦ ʦʜʨʝʹʠʚʘˁʝ ʨʝʟʫʣʪʘʥʪʝ ʩʠʣʘ ʢʦʿʝ ʟʘʢʣʘʰʧʘʿʫ ʦʜʨʝʹʝʥʝ ʫʛʣʦʚʝ 

- ʊʘʯʥʦ ʦʜʨʝʹʠʚʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʣʘ  ʫ ʦʜʨʝʹʝʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ ʩʣʘʛʘˁʫ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 37 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʣʘʛʘˁʝ ʠ ʨʘʟʣʘʛʘˁʝ ʩʠʣʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʣʘʛʘˁʫ ʩʠʣʘ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʠ ʠʥʪʝʥʟʠʪʝʪ ʟʙʠʨʘ ʚʝʢʪʦʨʘ ʯʠʿʠ ʧʨʘʚʮʠ ʟʘʢʣʘʧʘʿ ʫ ʦʜʨʝʹʝʥʝ ʫʛʣʦʚʝ, 

- ʨʘʟʣʦʞʠ ʚʝʢʪʦʨ ʥʘ ʢʦʤʧʦʥʝʥʪʝ ʜʫʞ ʜʚʘ ʥʦʨʤʣʘʥʘ ʧʨʘʚʮʘ, 

- ʦʜʨʝʜʠ ʠʥʪʝʥʟʠʪʝʪʝ ʢʦʤʧʦʥʝʥʘʪʘ ʚʝʢʪʦʨʘ ʫ ʦʜʨʝʹʝʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʜʝʣʦʚʘˁʝ ʚʠʰʝ ʩʠʣʘ ʥʘ ʪʝʣʦ.  

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʩʩʣʘʛʘˁʫ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ  

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʫ ʢʦʿʠʤʘ ʚʠʰʝ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ 

ʪʝʣʦ, ʠ ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʪʨʝʙʥʦ ʩʠʣʫ 

ʨʘʟʣʦʞʠʪʠ ʥʘ ʢʦʤʧʦʥʝʥʪʝ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʩʠʣʘʤʘ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʩʣʘʛʘˁʫ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ.  

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 3.1. ɼʚʘ ʜʝʯʘʢʘ ʛʫʨʘʿʫ ʘʫʪʦʤʦʙʠʣ ʫ ʠʩʪʦʤ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ. ɱʝʜʘʥ ʜʝʣʫʿʝ ʥʘ ʘʫʪʦʤʦʙʠʣ ʩʠʣʦʤ 

ʦʜ N,150  ʘ ʜʨʫʛʠ ʩʠʣʦʤ ʦʜ N.130  ʂʦʣʠʢʦʤ ʩʠʣʦʤ ʪʨʝʙʘ ʥʘ ʘʫʪʦʤʦʙʠʣ ʜʘ ʜʝʣʫʿʝ ʯʦʚʝʢ, ʜʘ ʙʠ ʟʘʤʝʥʠʦ 

ʜʝʣʦʚʘˁʝ ʧʨʝʪʭʦʜʥʝ ʜʚʦʿʠʮʝ? 

ɼʘ ʙʠ ʟʘʤʝʥʠʦ ʜʝʣʦʚʘˁʝ ʜʝʯʘʢʘ, ʯʦʚʝʢ ʪʨʝʙʘ ʜʘ ʜʝʣʫʿʝ ʨʝʟʫʣʪʫʿʫ˂ʦʤ ʩʠʣʦʤ ˁʠʭ ʜʚʦʿʠʮʝ: N. 28021R =+= FFF  

ɿʘʜʘʪʘʢ 3.3. ʅʘ ʤʘʪʝʨʠʿʘʣʥʫ ʪʘʯʢʫ ʜʝʣʫʿʫ ʜʚʝ ʩʠʣʝ ʿʝʜʥʘʢʠʭ ʠʥʪʝʥʟʠʪʝʪʘ, ʧʦ N, 20  ʠ ʥʦʨʤʘʣʥʠʭ 

ʧʨʘʚʘʮʘ. ʆʜʨʝʜʠʪʠ ʠʥʪʝʥʟʠʪʝʪ ʨʝʟʫʣʪʫʿʫ˂ʝ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʤʘʪʝʨʠʿʘʥʣʥʫ ʪʘʯʢʫ.  

N 2.282R º= FF
. 

ɿʘʜʘʪʘʢ 3.4. ɼʝʯʘʢ ʚʫʯʝ ʩʘʥʢʝ ʩʠʣʦʤ N 40  ʧʦʤʦ˂ʫ ʢʦʥʦʧʮʘ ʢʦʿʠ ʩʘ ʭʦʨʠʟʦʥʪʘʣʦʤ ʟʘʢʣʘʧʘ ʫʛʘʦ .30̄
 ʆʜʨʝʜʠʪʠ ʭʦʨʠʟʦʥʪʘʣʥʫ ʠ ʚʝʨʪʠʢʘʣʥʫ ʢʦʧʦʥʝʥʪʫ ʦʚʝ ʩʠʣʝ. 
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N 6.34
2

3
h º=

F
F , N 20

2
v ==

F
F . 

ɿʘʜʘʪʘʢ 3.5. ʅʘ ʤʦʪʦʨʥʦʛ ʟʤʘʿʘ ʚʝʪʘʨ ʜʝʣʫʿʝ ʩʠʣʦʤ N100  ʫ ʩʤʝʨʫ ʿʫʛ-ʩʝʚʝʨ. ʄʦʪʦʨ ʚʫʯʝ ʟʤʘʿʘ ʫ ʩʤʝʨʫ 

ʠʩʪʦʢ-ʟʘʧʘʜ ʩʠʣʦʤ N.300  ʂʦʣʠʢʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ ʟʤʘʿʘ? ʄʦʪʦʨʥʠ ʟʤʘʿ ʿʝ ʿʝʜʥʦʩʪʘʚʥʘ 

ʣʝʪʝʣʠʮʘ ʩʘ ʢʨʠʣʠʤʘ ʠ ʤʦʪʦʨʦʤ, ʙʝʟ ʢʘʙʠʥʝ. 

ʇʦ ʇʠʪʘʛʦʨʠʥʦʿ ʪʝʦʨʝʤʠ ʿʝ: N. 3162
2

2
1R º+= FFF

 

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 3.30, 3.31. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʠʣʠ ʛʨʘʬʠʯʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 38 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʉʠʣʘ ʠ ʢʨʝʪʘˁʝ. ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʠ ʧʨʘʚʮʠ ʫ ʧʨʦʩʪʦʨʫ. ʉʣʘʛʘˁʝ ʠ ʨʘʟʣʘʛʘˁʝ ʩʠʣʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʩʪʨʤʘ ʨʘʚʘʥ, ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ, ʜʠʥʘʤʦʤʝʪʘʨ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʠ ʧʨʘʚʮʠʤʘ ʫ ʧʨʦʩʪʦʨʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʧʨʠʤʝʥʠ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʮʠʤʘ ʫ ʧʨʦʩʪʦʨʫ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ ʧʦ ʩʪʨʤʦʿ 

ʨʘʚʥʠ, 

- ʧʨʠʤʝʥʠ ʨʘʟʣʘʛʘˁʝ ʩʠʣʘ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦ ʩʪʨʤʦʿ ʨʘʚʥʠ, 

- ʨʘʟʫʤʝ ʫʩʣʦʚʝ ʢʨʝʪˁʘ ʠ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ.   

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ɼʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʠ 

ʨʘʚʮʠʤʘ ʠ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ  

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʧʦʩʤʘʪʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʘ ʥʘ ʪʝʣʦ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʧʨʘʚʮʠʤʘ ʠ ʫ ʢʦʿʠʤʘ ʩʝ ʩʠʣʝ ʨʘʟʣʘʞʫ, 

ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʫ ʢʨʝʪˁʘ ʪʝʣʘ ʧʦ 

ʩʪʨʤʦʿ ʨʘʚʠ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʜʝʣʦʚʘˁʫ ʩʠʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʧʨʘʚʮʠʤʘ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ɼʨʫʛʦʤ ɳʫʪʥʦʚʦʤ ʟʘʢʦʥʫ ʠ ʧʨʘʚʮʠʤʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠ ʩʣʘʛʘˁʫ ʠ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ.  

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʥʘ ʪʘʙʣʠ ʧʨʦʜʠʩʢʫʪʦʚʘʪʠ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʠ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʧʦ ʩʪʨʤʦʿ ʨʘʚʥʠ ï ʫʯʝʥʠʮʠ ʮʨʪʘʿʫ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʠ ʨʘʟʣʘʞʫ ʩʠʣʫ ʪʝʞʝ ʥʘ ʢʦʤʧʦʥʝʥʪʝ, ʢʘʦ 

ʥʘ ʩʣʠʮʠ. ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʨʘʟʣʠʯʠʪʝ ʩʠʪʫʘʮʠʿʝ. 
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ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʢʝ: 

- ʜʘ ʿʝ ʪʝʣʦ ʫ ʨʘʚʥʦʪʝʞʠ ʜʫʞ ʧʨʘʚʮʘ ʥʦʨʤʘʣʥʦʛ ʥʘ ʨʘʚʘʥ, ʧʘ ʿʝ: nmgN= .  

- ʜʘ ʪʝʣʦ ʤʦʞʝ ʜʘ ʙʫʜʝ ʫ ʨʘʚʥʦʪʝʞʠ ʠ ʜʫʞ ʧʨʘʚʮʘ ʩʪʨʤʝ ʨʘʚʥʠ, ʘʣʠ ʜʘ ʤʦʞʝ ʠ ʜʘ ʩʝ ʢʨʝ˂ʝ, ʰʪʦ 

ʟʘʚʠʩʠ ʦʜ ʩʠʣʘ ʢʦʿʝ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ. 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʨʘʚʥʦʪʝʞʘ ʪʝʣʘ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʤʦʞʝ ʦʩʪʚʘʨʠʪʠ ʥʘ 

ʥʝʢʦʣʠʢʦ ʥʘʯʠʥʘ: 

ï ɸʢʦ ʥʘ ʪʝʣʦ ʥʝ ʜʝʣʫʿʝ ʚʫʯʥʘ ʩʠʣʘ, ʠʥʪʝʥʟʠʪʝʪʠ ʩʠʣʝ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ mtr,F
C

 ʠ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ 

ʪʝʞʝ gm
C

 
ʫ ʧʨʘʚʮʫ ʩʪʨʤʝ ʨʘʚʥʠ ʤʦʨʘʿʫ ʙʠʪʠ ʿʝʜʥʘʢʠ, ʦʜʥʦʩʥʦ, ʤʦʨʘ ʙʠʪʠ pmtr, mgF =  (ʩʣ. 

3.7ʘ). 

ï ɸʢʦ ʚʫʯʥʘ ʩʠʣʘ F
C

 ʜʝʣʫʿʝ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʩʠʣʘ m tr,F
C

 ʤʦʨʘ ʙʠʪʠ ʫʨʘʚʥʦʪʝʞʝʥʘ ʩʠʣʘʤʘ F
C

 ʠ 

,pgm
C

 ʦʜʥʦʩʥʦ, ʤʦʨʘ ʙʠʪʠ pmtr, mgFF +=  (ʩʣ. 3.7ʙ). 

ï ɸʢʦ ʚʫʯʥʘ ʩʠʣʘ F
C

 ʜʝʣʫʿʝ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʠ ʘʢʦ ʿʝ ˁʝʥ ʠʥʪʝʥʟʠʪʝʪ ʤʘˁʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʝ 

pgm
C

 ),( pmgF <  ʩʠʣʫ pgm
C

 ʤʦʨʘʿʫ ʫʨʘʚʥʦʪʝʞʠʪʠ ʩʠʣʝ F
C

 ʠ mtr,F
C

 ï ʤʦʨʘ ʙʠʪʠ mtr,p FFmg +=  

(ʩʣ. 3.7ʚ).  

- ɸʢʦ ʿʝ ,pmgF >  ʩʠʣʘ ʪʨʝˁʘ ʤʠʨʦʚʘˁʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʧʘ ʩʠʣʘ F
C

 ʤʦʨʘ 

ʫʨʘʚʥʦʪʝʞʠʪʠ ʩʠʣʝ pgm
C

 ʠ mtr,F
C

 ï ʤʦʨʘ ʙʠʪʠ mtr,p FmgF +=  (ʩʣ. 3.7ʛ).  

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʢʘʜʘ ʪʝʣʦ ʢʣʠʟʠ ʧʦ ʩʪʨʤʦʿ ʨʘʚʥʠ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ ʩʠʣʘ ʪʨʝˁʘ:

ntr gmNF mm == . 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʘʥʘʣʠʟʠʨʘ ʩʣʫʯʘʿ ʢʘʜʘ ʪʝʣʦ ʢʣʠʟʠ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʦʜʨʝʹʫʿʝ ʨʝʟʫʣʪʫʿʫ˂ʫ ʩʠʣʫ 

)( trp FmgF --  ʠ ʫʙʨʟʘˁʝ ʪʝʣʘ:   
m

FgmF
a

trp--
= . 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ, ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ, ʘʥʘʣʠʟʠʨʘ ʩʣʫʯʘʿ ʢʘʜʘ ʪʝʣʦ ʢʣʠʟʠ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʢʘʜʘ ʿʝ ʚʫʯʥʘ 

ʩʠʣʘ ʫʩʤʝʨʝʥʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ: 

trp FgmF -+ ,  
m

FgmF
a

trp-+
= . 
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ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ, ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ, ʘʥʘʣʠʟʠʨʘ ʩʣʫʯʘʿ ʢʘʜʘ ʪʝʣʦ ʢʣʠʟʠ 

ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʢʘʜʘ ʿʝ ʚʫʯʥʘ ʩʠʣʘ ʫʩʤʝʨʝʥʘ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʘʣʠ ʿʝ 

ʩʠʣʘ pgm
C

 
ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ ʦʜ ʟʙʠʨʘ ʠʥʪʝʥʟʠʪʝʪʘ ʚʫʯʥʝ ʩʠʣʝ ʠ ʩʠʣʝ 

ʪʨʝˁʘ:  

,trp FFgm --   
m

FFgm
a

--
=

trp
. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʘ ˁʠʭʦʚʠʤ ʟʥʘˁʝʤ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ ɿʝʤˀʠʥʝ ʪʝʞʝ ʤʦʛʫ 

ʦʜʨʝʜʠʪʠ ʩʘʤʦ ʟʘ ʦʜʨʝʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʛʠʙʥʦʛ ʫʛʣʘ ʩʪʨʤʝ ʨʘʚʥʠ. ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʨʘʜʠ ʟʘʜʘʪʘʢ ʫ 

ʢʦʤʝ ʿʝ ʪʦ ʤʦʛʫ˂ʝ.  

ɿʘʜʘʪʘʢ 3.6. ʅʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʥʘʛʠʙʥʦʛ ʫʛʣʘ ¯30  ʤʦʞʝ ʜʘ ʢʣʠʟʠ ʪʝʣʦ ʤʘʩʝ m. ʊʝʣʦ ʿʝ ʣʘʢʠʤ 

ʥʝʠʩʪʝʛˀʠʚʠʤ ʢʦʥʮʝʤ, ʧʨʝʙʘʯʝʥʠʤ ʧʨʝʢʦ ʢʦʪʫʨʘ ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ, ʩʧʦʿʝʥʦ ʩʘ ʪʝʣʦʤ ʤʘʩʝ M, ʢʘʦ ʥʘ 

ʩʣʠʮʠ. ʆʜʨʝʜʠʪʠ ʠʥʪʝʥʟʠʪʝʪ ʠ ʩʤʝʨ ʫʙʨʟʘˁʘ ʪʝʣʘ, ʠ ʩʠʣʫ ʟʘʪʝʟʘˁʘ ʢʦʥʮʘ. ʉʚʘ ʪʨʝˁʘ ʩʫ ʟʘʥʝʤʘʨˀʠʚʘ. 

ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ ʪʝʞʝ:  
2

p

mg
mg =       ʠ      .

2

3
n

mg
mg =  

ʂʘʟʘʪʠ ʜʘ ʪʨʝʙʘ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʩʤʝʨ ʢʨʝʪʘˁʘ ʪʝʣʘ, ʥʘ ʧʨʠʤʝʨ, ʜʘ ʩʝ ʢʨʝ˂ʝ ʥʠʟ ʩʪʨʤʫ 

ʨʘʚʘʥ.  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʦʜʨʝʹʫʿʝ ʫʙʨʟʘˁʝ ʪʝʣʘ (TT ¡= ):ʮʝʦ ʩʠʩʪʝʤ, ʚʘʞʠ: 

,p maTmg =-        ,MaMgT =-       .)(p aMmMgmg +=-  

.  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʩʘ ʥʝʢʦʣʠʢʦ ʫʯʝʥʠʢʘ ʨʘʟʣʠʯʠʪʝ ʤʦʛʫ˂ʥʦʩʪʠ ʢʨʝʪʘˁʘ: 

ʊʝʣʦ ʩʝ ʩʧʫʰʪʘ ʘʢʦ ʿʝ Mm 2> , ʧʦʜʠʞʝ ʘʢʦ ʿʝ Mm 2<  ʠ ʦʩʪʘʿʝ ʫ ʨʘʚʥʦʪʝʞʠ ʘʢʦ ʿʝ Mm 2= .ʙʨʟʘˁʝ ʿʝ ʥʫʣʘ, ʧʘ ʪʝʣʘ 

ʋʯʝʥʠʢ ʦʜʝʹʫʿʝ ʩʠʣʫ ʟʘʪʝʟʘˁʘ: .
)(2

3
)( g

Mm

mM
gaMT

+
=+=  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘk 3.56. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʧʨʠʤʝʨʘ ʠ ʟʘʜʘʪʢʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʥʝʢʠ ʦʜ ʜʝʣʦʚʘ ʧʨʠʤʝʨʘ ʠ ʟʘʜʘʪʢʘ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʧʨʠʤʝʨʘ ʠ ʟʘʜʘʪʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  
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- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 39 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ. ʄʦʤʝʥʪ ʩʠʣʝ 

ʊʀʇ ʏɸʉɸ ʦʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʠʤʧʨʦʚʠʟʦʚʘʥʘ ʢʣʘʮʢʘʣʠʮʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʪʝʞʠʰʪʝʤ ʪʝʣʘ, 

- ʤʦʤʝʥʪʦʤ ʩʠʣʝ, 

- ʫʩʣʦʚʠʤʘ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʩʤʠʩʘʦ ʪʝʞʠʰʪʘ ʪʝʣʘ, 

- ʠʟʨʘʯʫʥʘ ʤʦʤʝʥʪ ʩʠʣʝ, 

- ʦʜʨʝʜʠ ʩʤʝʨ ʨʦʪʘʮʠʿʝ ʪʝʣʘ ʥʘ ʢʦʿʠ ʜʝʣʫʿʝ ʤʝʤʝʥʪ ʩʠʣʝ, 

- ʧʦʩʪʘʚʠ ʦʧʰʪʝ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʨʘʚʥʦʪʝʞʠ ʪʝʣʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ 

ʅʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʢʦʨʠʰ˂ʝˁʝ 

ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, ʫʦʯʘʚʘˁʝ ʠ 

ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʜʝʣʦʚʘˁʫ 

ʤʦʤʝʥʘʪʘ ʩʠʣʘ ʥʘ ʪʝʣʘ  

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʦʜʨʝʹʫʿʝ ʢʦʤʧʦʥʝʥʪʝ 

ʩʠʣʘ ʟʥʘʯʘʿʥʝ ʟʘ ʨʦʪʘʮʠʿʫ ʪʝʣʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʤʦʤʝʥʘʪʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ 

ʪʝʣʘ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʠ ʜʝʣʦʚʘˁʘ 

ʤʦʤʝʥʪʘ ʩʠʣʝ ʥʘ ʪʝʣʘ  

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʢʦʿʘ ʥʝ ʨʦʪʠʨʘʿʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ɼʝʬʠʥʠʩʘʪʠ ʪʝʞʠʰʪʝ ʪʝʣʘ ʢʘʦ ʥʘʧʘʜʥʫ ʪʘʯʢʫ ʩʠʣʝ ʪʝʞʝ ʥʘ ʧʦʩʤʘʪʨʘʥʦ ʪʝʣʦ. 

ɼʘʪʠ ʧʨʠʤʝʨʝ ʧʦʣʦʞʘʿʘ ʪʝʞʠʰʪʘ ʢʦʜ ʭʦʤʦʛʝʥʠʭ ʪʝʣʘ ʧʨʘʚʠʣʥʦʛ ʦʙʣʠʢʘ. 

ɼʝʬʠʥʠʩʘʪʠ ʨʦʪʘʮʠʦʥʦ ʢʨʝʪʘˁʝ ʢʘʦ ʢʨʝʪʘˁʝ ʧʨʠ ʢʦʤ ʩʚʠ ʜʝʣʠ˂ʠ ʪʝʣʘ ʦʧʠʩʫʿʫ ʢʨʫʞʥʠʮʝ ʠʣʠ 

ʜʝʣʦʚʝ ʢʨʫʞʥʠʮʘ ʯʠʿʠ ʩʫ ʮʝʥʪʨʠ ʥʘ ʦʩʠ ʨʦʪʘʮʠʿʝ. 
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ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʨʦʪʘʮʠʿʫ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʧʨʘʚʮʠʤʘ ʠ ʥʘʧʘʜʥʠʤ ʪʘʯʢʘʤʘ ʩʠʣʝ ʥʘ ʢʣʘʮʢʘʣʠʮʠ.  

ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʜʘ ʣʠ ʤʦʛʫ ʠʩʪʦ ʜʝʤʦʥʩʪʨʠʨʘʪʠ ʥʘ ʿʦʰ ʥʝʢʦʤ ʧʨʝʜʤʝʪʫ ʫ ʫʯʠʦʥʠʮʠ. ʆʯʝʢʠʚʘʥʠ 

ʦʜʛʦʚʦʨ; ʚʨʘʪʘ, ʧʨʦʟʦʨ... 

ʂʨʦʟ ʘʥʘʣʠʟʫ ʦʛʣʝʜʘ ʠ ʩʣʠʢʝ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʫ ʟʘ ʨʦʪʘʮʠʿʫ ʪʝʣʘ ʚʘʞʥʠ  

- ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʠ 

- ʢʨʘʢ ʩʠʣʝ (d) ï ʥʦʨʤʘʣʥʘ ʫʜʘˀʝʥʦʩʪ ʧʨʘʚʮʘ ʩʠʣʝ ʦʜ ʦʩʝ ʨʦʪʘʮʠʿʝ. 

ɼʝʬʠʥʠʩʪʘʠ ʠʥʪʝʥʟʠʪʝʪ ʤʦʤʝʥʪʘ ʩʠʣʝ ï ʿʝʜʥʘʢ ʿʝ ʧʨʦʠʟʚʦʜʫ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʝ ʠ ʢʨʘʢʘ ʩʠʣʝ: 

dFM = . 

ʋʯʝʥʠʮʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʿʝʜʠʥʠʮʘ ʟʘ ʤʦʤʝʥʪ ʩʠʣʝ ʫ ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ (SI) ʿʝ ˁʫʪʥ ʤʝʪʘʨ 

(Nm) ʠʟʚʝʜʝʥʘ ʠʟ ʿʝʜʠʥʠʮʘ ʟʘ ʩʠʣʫ ʠ ʨʘʩʪʦʿʘˁʝ 

[][][] mN== dFM . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʤʦʤʝʥʪ ʩʠʣʝ ʠʤʘ ʠʩʪʫ ʫʣʦʛʫ ʢʦʜ ʨʦʪʘʮʠʦʥʦʛ ʢʨʝʪʘˁʘ, ʢʘʢʚʫ ʠʤʘ ʩʠʣʘ ʢʦʜ ʢʨʝʪʘˁʘ ʙʝʟ 

ʨʦʪʘʮʠʿʝ ï ʩʠʣʘ ʫʙʨʟʘʚʘ ʪʝʣʦ, ʘ ʤʦʤʝʥʪ ʩʠʣʝ ʫʙʨʟʘʚʘ ʨʦʪʘʮʠʿʫ ʪʝʣʘ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ˂ʝ ʫ ʩʨʝʜˁʦʿ ʰʢʦʣʠ ˂ʝʪʝ ʫʯʠʪʠ ʜʘ ʿʝ ʤʦʤʝʥʪ ʩʠʣʝ ʚʝʢʪʦʨʩʢʘ ʚʝʣʠʯʠʥʘ, ʘʣʠ ʜʘ ˂ʝ ʩʘʜʘ 

ʩʘʤʦ ʥʘʫʯʠʪʠ ʢʘʢʦ ʩʝ ʨʘʟʣʠʢʫʿʫ ʤʦʤʝʥʪʠ ʩʠʣʝ ʢʦʿʠ ʥʘʩʪʦʿʝ ʜʘ ʪʝʣʘ ʨʦʪʠʨʘʿʫ ʫ ʩʫʧʨʦʪʥʠʤ ʩʤʝʨʦʚʠʤʘ. 

ʂʘʟʘʪʠ ʜʘ ʩʝ ʦʙʠʯʥʦ ʫʟʠʤʘ ʜʘ ʩʫ ʧʦʟʠʪʠʚʥʠ ʤʦʤʝʥʪʠ ʩʠʣʝ ʢʦʿʠ ʥʘʩʪʦʿʝ ʜʘ ʪʝʣʦ ʨʦʪʠʨʘʿʫ ʫ ʩʤʝʨʫ 

ʩʫʧʨʦʪʥʦʤ ʦʜ ʩʤʝʨʘ ʢʨʝʪʘˁʘ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ, ʘ ʥʝʛʘʪʠʚʥʠ ʦʥʠ ʢʦʿʠ ʥʘʩʪʦʿʝ ʜʘ ʨʦʪʠʨʘʿʫ ʪʝʣʦ ʫ ʩʤʝʨʫ 

ʢʨʝʪʘˁʘ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ (ʩʣ. 3.12). 
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ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ, ʫʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʦʜʨʝʹʫʿʝ ʨʝʟʫʣʪʫʿʫ˂ʠ ʤʦʤʝʥʪ ʩʠʣʝ ʢʦʿʠ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʥʘ ʩʣʠʮʠ: 

44332211R dFdFdFdFM -++-= . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʪʝʣʦ ʥʝ ʙʠ ʨʦʪʠʨʘʣʦ, ʤʦʨʘʿʫ ʩʝ ʧʦʥʠʰʪʘʚʘʪʠ ʩʚʠ ʤʦʤʝʥʪʠ ʩʠʣʘ ʢʦʿʠ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ ï 

ʨʝʟʫʣʪʫʿʫ˂ʠ ʤʦʤʝʥʪ ʩʠʣʝ ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʘʢ ʥʫʣʠ: 

0R =M . 

ʆʧʰʪʠ ʫʩʣʦʚʠ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ 

ɼʝʬʠʥʠʩʘʪʠ ʦʧʰʪʠ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ: ʪʝʣʦ ʩʝ ʥʘʣʘʟʠ ʫ ʨʘʚʥʦʪʝʞʠ ʘʢʦ ʩʫ ʨʝʟʫʣʪʘʥʪʘ ʩʚʠʭ ʩʠʣʘ 

ʠ ʨʝʟʫʣʪʫʿʫ˂ʠ ʤʦʤʝʥʪ ʩʚʠʭ ʩʠʣʘ ʢʦʿʝ ʥʘ ˁʝʛʘ ʜʝʣʫʿʫ ʿʝʜʥʘʢʠ ʥʫʣʠ, ʦʜʥʦʩʥʦ, ʘʢʦ ʿʝ 

0R =F
C

   ʠ  
0R =M . 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʠ ʧʠʰʝ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ ʢʘʜʘ ʥʘ ʪʝʣʦ ʜʝʣʫʿʫ ʩʘʤʦ ʜʚʝ ʩʠʣʝ 1F
C

 
ʠ 2F
C
, ʯʠʿʠ ʩʫ ʤʦʤʝʥʪʠ 

111 dFM =
 
ʠ 222 dFM -= : 

21 FF =      ʠ  2211 dFdF = . 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 3.33 ʠ 3.34. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʘʞʥʦʩʪʠ ʪʝʞʠʰʪʘ ʪʝʣʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʟʥʘʯʘʿʘ ʤʦʤʝʥʪʘ ʩʠʣʝ, 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʤʦʤʝʥʪʘ ʩʠʣʝ 

- ʇʦʟʥʘʚʘˁʝ ʫʩʣʦʚʘ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 40 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ. ʄʦʤʝʥʪ ʩʠʣʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʤʦʤʝʥʪʫ ʩʠʣʝ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʫʩʣʦʚʠʤʘ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ,  

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʩʤʠʩʘʦ ʪʝʞʠʰʪʘ ʪʝʣʘ, 

- ʦʜʨʝʜʠ ʤʦʤʝʥʪ ʩʠʣʝ, 

- ʨʘʟʫʤʝ ʦʧʰʪʝ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʘʚʥʦʪʝʞʫ ʪʝʣʘʦ ʢʦʿʘ ʤʦʛʫ ʜʘ 

ʨʦʪʠʨʘʿʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʤʦʤʝʥʪʫ ʩʠʣʝ ʠ ʫʩʣʦʚʠʤʘ 

ʨʘʚʥʦʪʝʞʝ. 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʨʦʪʘʮʠʿʝ ʠ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ 

ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʤʦʤʝʥʪʫ ʩʠʣʝ ʠ ʫʩʣʦʚʠʤʘ 

ʨʘʚʥʦʪʝʞʝ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʨʘʚʥʦʪʝʞʘ ʪʝʣʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ ʠ ʤʦʤʝʥʪʫ 

ʩʠʣʝ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 3.7. ɼʝʯʘʢ ʚʫʯʝ ʚʨʘʪʘ ʩʠʣʦʤ ʦʜ N10  ʢʦʿʘ ʿʝ ʥʦʨʤʘʣʥʘ ʥʘ ʨʘʚʘʥ ʚʨʘʪʘ. ʋʜʘˀʝʥʦʩʪ ʢʚʘʢʝ ʦʜ 

ʰʘʨʢʝ ʿʝ .cm75  ʂʦʣʠʢʠʤ ʤʦʤʝʥʪʦʤ ʩʠʣʝ ʜʝʯʘʢ ʜʝʣʫʿʝ ʥʘ ʚʨʘʪʘ? 

.Nm7.5m0.75N10 =³== dFM  

ɿʘʜʘʪʘʢ 3.37. ʂʦʣʠʢʠ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʥʘ ʩʣʠʮʠ, 

ʢʦʿʘ ʜʨʞʠ ʫ ʨʘʚʥʦʪʝʞʠ, ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʦʣʦʞʘʿʫ, 

ʧʦʣʫʛʫ ʥʘ ʯʠʿʝʤ ʩʝ ʢʨʘʿʫ ʥʘʣʘʟʠ ʪʝʣʦ ʤʘʩʝ 

kg? 30=m  ʊ ʿʝ ʪʝʞʠʰʪʝ ʪʝʣʘ (ʚʠʜʠ ʫ˅ʙʝʥʠʢ). 
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mgQ= ,    21 FdQd = ,   21 Fdmgd = ,    N 252
2

1 º=
d

mgd
F . 

ɿʘʜʘʪʘʢ 3.9. ʅʘ ʿʝʜʥʦʤ ʢʨʘʢʫ ʢʣʘʮʢʘʣʠʮʝ ʩʝʜʝ ʙʨʘʪ ʠ ʩʝʩʪʨʘ ʤʘʩʘ 18 ʠ ,kg12  ʧʦ ʨʝʜʫ. ʋʜʘˀʝʥʦʩʪ 

ʙʨʘʪʦʚʦʛ ʪʝʞʠʰʪʘ ʦʜ ʦʩʦʚʠʥʝ ʢʣʘʮʢʘʣʠʮʝ ʿʝ ,m2  ʘ ʩʝʩʪʨʠʥʦʛ .m8.1  ʂʦʣʠʢʦʤ ʩʠʣʦʤ ʪʨʝʙʘ ʤʘʿʢʘ ʜʘ 

ʜʝʣʫʿʝ ʥʘ ʜʨʫʛʠ ʢʨʘʢ ʢʣʘʮʢʘʣʠʮʝ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ,m2.2  ʜʘ ʙʠ ʧʦʣʫʛʘ ʢʣʘʮʢʘʣʠʮʝ ʙʠʣʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʫ 

ʨʘʚʥʦʪʝʞʠ? 

ʇʨʚʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʪʝʞʠʥʝ: gmQ bb = ʠ  .ss gmQ =  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʤʦʤʝʥʪʝ ʩʚʠʭ ʩʠʣʘ:  

bbb dQM = ,   sss dQM =  ʠ    .mm dFM -=  

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʟʘʚʨʰʘʚʘ ʟʘʜʘʪʘʢ:  

,0mssbb =-+ dFdQdQ    N.257
m

ssbb º
+

=
d

dQdQ
F  

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 3.35. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 41 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɺʨʩʪʝ ʨʘʚʥʦʪʝʞʝ. ʇʦʣʫʛʝ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʣʝˁʠʨ, ʤʘʪʝʤʘʪʠʯʢʦ ʢʣʘʪʥʦ, ʠʤʧʦʨʦʚʠʟʦʚʘʥʘ 

ʢʦʣʠʮʘ... 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʚʨʩʪʘʤʘ ʨʘʚʥʦʪʝʞʝ, 

- ʧʦʣʫʛʘʤʘ, 

- ʧʨʠʤʝʨʠʤʘ ʧʦʣʫʛʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʧʨʝʧʦʟʥʘ ʩʪʘʙʠʣʥʫ, ʣʘʙʠʣʥʫ ʠ ʠʥʜʠʬʝʨʝʥʪʥʫ ʨʘʚʥʦʪʝʞʫ, 

- ʦʜʨʝʜʠ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʘ, 

- ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʦ ʧʦʣʫʛʘʤʘ, 

- ʧʨʝʧʦʟʥʘ ʚʨʩʪʫ ʠ ʫʣʦʛʫ ʨʘʟʣʠʯʠʪʠʭ ʧʦʣʫʛʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʨʘʚʥʦʪʝʞʠ ʪʝʣʘ 

ʉʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ. 

ʅʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʢʦʨʠʰ˂ʝˁʝ 

ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, ʫʦʯʘʚʘˁʝ ʠ 

ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʚʨʩʪʘʤʘ 

ʨʘʚʥʦʪʝʞʝ ʠ ʧʦʣʫʛʘʤʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʨʘʚʥʦʪʝʞʝ, ʢʘʦ ʠ 

ʨʘʟʣʠʯʠʪʝ ʧʦʣʫʛʝ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʨʘʚʥʦʪʝʞʝ ʠ ʧʦʣʫʛʘ  

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʦʧʰʪʝ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ɼʝʬʠʥʠʩʘʪʠ ʚʩʪʝ ʨʘʚʥʦʪʝʞʝ:  

ʉʪʘʙʠʣʥʘ ʨʘʚʥʦʪʝʞʘ ï ʪʝʣʦ ʠʟʚʝʜʝʥʦ ʠʟ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʠ ʧʫʰʪʝʥʦ ʚʨʘ˂ʘ ʩʝ ʫ ˁʝʛʘ. 

ʃʘʙʠʣʥʘ ʨʘʚʥʦʪʝʞʘ ï ʪʝʣʦ ʤʘʣʦ ʠʟʚʝʜʝʥʦ ʠʟ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʠ ʧʫʰʪʝʥʦ ʤʦʞʝ ʩʝ ʚʨʘʪʠʪʠ ʫ 

ˁʝʛʘ ʩʘʤʦ ʫʟ ʧʦʤʦ˂ ʩʧʦˀʘʰˁʠʭ ʩʠʣʘ. 

ʀʥʜʠʬʝʨʝʥʪʥʘ ʨʘʚʥʦʪʝʞʘ ï ʪʝʣʦ ʠʟʚʝʜʝʥʦ ʠʟ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʥʘʣʘʟʠ ʩʝ ʫ ʥʦʚʦʤ ʨʘʚʥʦʪʝʞʥʦʤ 

ʧʦʣʦʞʘʿʫ. 

ʇʦʜʩʝʪʠʪʠ ʥʘ ʟʥʘʯʝˁʝ ʨʝʯʠ: ʣʘʙʠʣʘʥ (ʩʫʧʨʦʪʥʦ ʦʜ ʩʪʘʙʠʣʘʥ) ʟʥʘʯʠ ʥʝʩʪʘʣʘʥ, ʥʝʧʦʩʪʦʿʘʥ, ʥʝʩʠʛʫʨʘʥ, 

ʠʥʜʠʬʝʨʝʥʪʘʥ ʟʥʘʯʠ ʨʘʚʥʦʜʫʰʘʥ, ʢʦʤʝ ʿʝ ʩʚʝʿʝʜʥʦ.  

ʅʘ ʧʨʠʤʝʨʫ ʣʝˁʠʨʘʤ, ʫʜʫʙˀʝʥʝ ʠ ʠʩʧʫʧʯʝʥʝ ʧʦʜʣʦʛʝ ʠ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ, ʦʙʿʘʩʥʠʪʠ ʢʦʿʠ ʩʫ 

ʰʧʦʣʦʞʘʣʠ ʩʪʘʙʠʣʥʝ, ʣʘʙʠʣʥʝ ʠ ʠʥʜʠʬʝʨʝʥʪʥʝ ʨʘʚʥʦʪʝʞʝ.  
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ʂʘʟʘʪʠ ʜʘ ʩʝ ʧʦʞʝ ʧʦʢʘʟʘʪʠ ʜʘ ʿʝ ʨʘʚʥʦʪʝʞʘ ʪʝʣʘ ʩʪʘʙʠʣʥʘ ʘʢʦ ʩʝ ʪʝʞʠʰʪʝ ʪʝʣʘ ʥʘʣʘʟʠ ʠʩʧʦʜ, ʘ 

ʥʝʩʪʘʙʠʣʥʘ ʘʢʦ ʩʝ ʪʝʞʠʰʪʝ ʪʝʣʘ ʥʘʣʘʟʠ ʠʟʥʘʜ ʦʩʝ ʤʦʛʫ˂ʝ ʨʦʪʘʮʠʿʝ. ɸʢʦ ʿʝ ʪʝʞʠʰʪʝ ʪʝʣʘ ʥʘ ʦʚʦʿ ʦʩʠ, 

ʨʘʚʥʦʪʝʞʘ ʿʝ ʠʥʜʠʬʝʨʝʥʪʥʘ.  

ɼʝʬʠʥʠʩʘʪʠ ʧʦʣʫʛʫ ʢʘʦ ʢʨʫʪʦ ʪʝʣʦ ʯʠʿʘ ʿʝ ʜʫʞʠʥʘ ʤʥʦʛʦ ʚʝ˂ʘ ʦʜ ʜʝʙˀʠʥʝ (ʰʠʧʢʘ, ʰʪʘʧ ʠ ʩʣ.) ʠ ʢʦʿʝ 

ʤʦʞʝ ʜʘ ʨʦʪʠʨʘ ʦʢʦ ʿʝʜʥʝ ʦʩʝ (ʦʩʦʚʠʥʝ).  

ɼʝʬʠʥʠʩʘʪʠ ʘʢʪʠʚʥʫ ʩʠʣʫ ( F
C
) ʢʘʦ ʩʠʣʫ ʢʦʿʦʤ ʥʘʩʪʦʿʠʤʦ ʧʦʤʝʨʠʪʠ ʪʝʨʝʪ (Q

C
). ʂʘʟʘʪʠ ʜʘ ʥʘ ʧʦʣʫʛʫ 

ʜʝʣʫʿʝ ʠ ʩʠʣʘ ʨʝʘʢʮʠʿʝ ʧʦʜʣʦʛʝ, ʪʿ. ʦʩʦʚʠʥʝ (N
C

).  

ʅʘʚʝʩʪʠ ʚʨʩʪʝ ʧʦʣʫʛʘ: 

- ʂʦʜ ʧʦʣʫʛʝ ʧʨʚʝ ʚʨʩʪʝ ʦʩʦʚʠʥʘ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʪʝʨʝʪʘ ʠ ʥʘʧʘʜʥʝ ʪʘʯʢʝ ʘʢʪʠʚʥʝ ʩʠʣʝ (ʩʣ. 

3.15ʘ).  

- ʂʦʜ ʧʦʣʫʛʝ ʜʨʫʛʝ ʚʨʩʪʝ ʪʝʨʝʪ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʦʩʦʚʠʥʝ ʠ ʥʘʧʘʜʥʝ ʪʘʯʢʝ ʘʢʪʠʚʥʝ ʩʠʣʝ (ʩʣ. 

3.15ʙ).  

- ɸʢʦ ʿʝ ʥʘʧʘʜʥʘ ʪʘʯʢʘ ʘʢʪʠʚʥʝ ʩʠʣʝ ʠʟʤʝʹʫ ʪʝʨʝʪʘ ʠ ʦʩʦʚʠʥʝ, ʛʦʚʦʨʠʤʦ ʦ ʧʦʣʫʟʠ ʪʨʝ˂ʝ ʚʨʩʪʝ 

(ʩʣ. 3.15ʚ).  

ʉʘ ʫʯʝʥʠʮʠʤʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʤʦʤʝʥʪ ʩʠʣʝ ʨʝʘʢʮʠʿʝ ʧʦʜʣʦʛʝ ʥʫʣʘ ʢʦʜ ʩʚʠʭ ʧʦʣʫʛʘ ʟʘʪʦ ʰʪʦ 

ʧʨʘʚʘʮ ʨʝʘʢʮʠʿʝ ʧʦʜʣʦʛʝ ʧʨʦʣʘʟʠ ʢʨʦʟ ʦʩʫ ʨʦʪʘʮʠʿʝ.  

ʋʯʝʥʠʮʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʥʘ ʧʦʣʫʛʫ ʜʝʣʫʿʫ ʤʦʤʥʪʠ:  

ʄʦʤʝʥʪ ʪʝʞʠʥʝ 1dQ            ʠ  ʄʦʤʝʥʪ ʘʢʪʠʚʥʝ ʩʠʣʝ 2dF ,  

ʀ ʜʘ ʥʘʩʪʦʿʝ ʜʘ ʦʙʨʥʫ ʧʦʣʫʛʫ ʫ ʩʫʧʨʦʪʥʠʤ ʩʤʝʨʦʚʠʤʘ, ʧʘ ʜʘ ʿʝ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʝ: 21 dFdQ = , ʠ 

ʜʘ ʘʢʪʠʚʥʘ ʩʠʣʘ ʢʦʿʘ ʜʨʞʠ ʪʝʨʝʪ ʫ ʨʘʚʥʦʪʝʞʠ ʠʟʥʦʩʠ: 

ʉʣ. 3.14 
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ʇʨʝʤʘ ʪʦʤʝ, ʟʘ ʦʜʨʞʘʚʘˁʝ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʝ ʧʦʪʨʝʙʥʘ ʿʝ ʦʥʦʣʠʢʦ ʧʫʪʘ ʤʘˁʘ ʩʠʣʘ ʦʜ ʪʝʞʠʥʝ ʪʝʣʘ 

ʢʦʣʠʢʦ ʧʫʪʘ ʿʝ ˁʝʥ ʢʨʘʢ ʚʝ˂ʠ ʦʜ ʢʨʘʢʘ ʪʝʞʠʥʝ.  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʮʠ ʠʟʚʦʜʝ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʩʠʣʦʤ ʚʝ˂ʦʤ ʦʜ ʨʘʚʥʦʪʝʞʥʝ ʚʨʝʜʥʦʩʪʠ ʪʝʨʝʪ ʧʦʜʠʞʝ, ʘ 

ʤʘˁʦʤ ʩʧʫʰʪʘ.  

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʫ ʨʘʚʥʦʪʝʞʠ ʤʦʨʘ ʜʘ ʩʝ ʧʦʥʠʰʪʘʚʘʿʫ ʠ ʩʚʝ ʩʠʣʝ, ʥʝ ʩʘʤʦ ʤʦʤʝʥʪʠ ʩʠʣʝ. 

ʋʯʝʥʠʮʠ ʩʘ ʩʣʠʢʝ ʟʘʢˀʫʯʫʿʫ ʜʘ ʩʫ ʫʩʣʦʚʠ ʨʘʚʥʦʪʝʞʝ ʩʠʣʘ: 

ï ʟʘ ʧʦʣʫʛʫ ʧʨʚʝ ʚʨʩʪʝ FQN += , 

ï ʟʘ ʧʦʣʫʛʝ ʜʨʫʛʝ ʠ ʪʨʝ˂ʝ ʚʨʩʪʝ FNQ += . 

ʅʘʚʝʩʪʠ ʧʨʠʤʝʨʝ ʧʨʠʤʝʥʝ ʧʦʣʫʛʘ, ʢʣʘʮʢʘʣʠʮʘ, ʢʦʣʠʮʘ ʟʘ ʧʨʝʚʦʟ ʪʝʨʝʪʘ, ʢʘʥʪʘʨ, ʚʝʣʠʢʝ ʚʘʛʝ ʠ ʩʣ.  

ʇʦʩʝʙʥʦ ʠʩʪʘ˂ʠ ʜʘ ʤʦʪʦʨʠʢʘ ˀʫʜʩʢʦʛ ʠ ʞʠʚʦʪʠˁʩʢʦʛ ʦʨʛʘʥʠʟʤʘ ʨʘʜʠ ʥʘ ʧʨʠʥʮʠʧʫ ʨʘʟʣʠʯʠʪʠʭ 

ʧʦʣʫʛʘ ï ʛʨʯʝˁʝʤ, ʤʠʰʠ˂ ʘʢʪʠʚʥʦʤ ʩʠʣʦʤ ʧʦʚʣʘʯʠ ʢʦʩʪ ʟʘ ʢʦʿʫ ʿʝ ʚʝʟʘʥ.  

ʂʦʩʪʠ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ ʦʢʦ ʟʛʣʦʙʦʚʘ ʢʘʦ ʦʩʦʚʠʥʘ. ʄʦʤʝʥʪ ʘʢʪʠʚʥʝ ʩʠʣʝ ʤʠʰʠ˂ʘ ʫʨʘʚʥʦʪʝʞʘʚʘ 

ʤʦʤʝʥʪ ʪʝʞʠʥʝ ʩʘʤʠʭ ʢʦʩʪʠʿʫ ʠ ʜʦʜʘʪʥʠʭ ʪʝʨʝʪʘ, ʘʢʦ ʧʦʩʪʦʿʝ. ʅʘʨʫʰʘʚʘˁʝ ʨʘʚʥʦʪʝʞʝ ʜʦʚʦʜʠ ʜʦ 

ʧʦʢʨʝʪʘˁʘ ʪʝʣʘ (ʢʦʩʪʠʿʫ). 

ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʨ ʩʘ ʩʣʠʢʝ 3.17.  

ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʤʦʛʫ ʣʠ ʜʨʞʘʪʠ ʚʝʣʠʢʠ ʪʝʨʝʪ ʩʘ ʨʫʢʦʤ ʢʘʦ ʥʘ ʩʣʠʮʠ ʠ 

ʛʜʝ ʙʠ ʛʘ ʪʨʝʙʘʣʦ ʩʘʪʚʠʪʠ ʜʘ ʜʘ ʙʠ ʛʘ ʣʘʢʰʝ ʜʨʞʘʣʠ. 

ʆʯʝʢʠʙʚʘʥʠ ʦʜʛʚʦʨ: ʅʝ, ʪʨʝʙʘ ʛʘ ʧʦʤʝʨʠʪʠ ʢʘ ʣʘʢʪʫ, ʜʘ ʩʝ ʩʤʘˁʠ 

ʤʦʤʝʥʪ ʪʝʨʝʞʠʥʝ ʪʝʨʝʪʘ. 

ʂʘʟʘʪʠ ʜʘ ʿʝ ʢʨʘʢ ʩʠʣʝ ʢʦʿʦʤ ʤʠʰʠ˂ʠ ʜʝʣʫʿʫ ʥʘ ʢʦʩʪ ʢʦʜ ʯʦʚʝʢʘ  ʦʢʦ 10 

ʧʫʪʘ ʤʘˁʠ ʦʜ ʢʨʘʢʘ ʪʝʨʝʪʘ ʫ ʰʘʮʠ ʫ ʧʦʣʦʞʘʿʫ ʢʘʦ ʥʘ ʩʣʠʮʠ. 

ɼʘʪʠ ʧʨʠʤʝʨ ʧʦʜʠʟʘˁʘ ʠ ʩʧʫʩʪʘˁʘ ʛʣʘʚʝ ʯʠʿʝ ʿʝ ʪʝʞʠʰʪʝ ʠʩʧʨʝʜ ʦʩʣʦʥʮʘ (ʢʠʯʤʝ) ï ʧʦʜʠʞʝʤʦ ʿʝ ʠ 

ʩʧʫʰʪʘʤʦ ʩʢʫʧˀʘˁʝʤ ʠ ʦʧʫʰʪʘˁʝʤ ʚʨʘʪʥʠʭ ʤʠʰʠ˂ʘ ʢʦʿʠ ʩʫ ʠʟʘ ʦʩʣʦʥʮʘ. ɻʣʘʚʘ ʯʦʚʝʢʘ ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʣʫʛʫ ʧʨʚʝ ʚʨʩʪʝ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 3.39 
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ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʤʦʚʘ ʩʪʘʙʠʣʥʝ, ʣʘʙʠʣʥʝ ʠ ʠʥʜʠʬʝʨʝʥʪʥʝ ʨʘʚʥʦʪʝʞʝ 

- ʀʩʧʪʨʘʚʥʦ ʥʘʚʦʹʝˁʝ ʧʨʠʤʝʨʘ ʨʘʟʣʠʯʠʪʠʭ ʨʘʚʥʦʪʝʞʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʨʩʪʘ ʧʦʣʫʛʘ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʘʢʪʠʚʥʝ ʩʠʣʝ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʨʠʤʝʨʘ ʧʨʠʤʝʥʝ ʧʦʣʫʛʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 42 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɺʨʩʪʝ ʨʘʚʥʦʪʝʞʝ. ʇʦʣʫʛʝ. 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʚʨʩʪʘʤʘ ʨʘʚʥʦʪʝʞʝ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʫʩʣʦʚʠʤʘ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʘ,  

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʧʨʝʧʦʟʥʘ ʩʪʘʙʠʣʥʫ, ʣʘʙʠʣʥʫ ʠ ʠʥʜʠʬʝʨʝʥʪʥʫ ʨʘʚʥʦʪʝʞʫ, 

- ʦʜʨʝʜʠ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʘ, 

- ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʦ ʧʦʣʫʛʘʤʘ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʘʚʥʦʪʝʞʫ ʧʦʣʫʛʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʤʦʤʝʥʪʫ ʩʠʣʝ ʠ ʫʩʣʦʚʠʤʘ 

ʨʘʚʥʦʪʝʞʝ. 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʨʦʪʘʮʠʿʝ ʠ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ 

ʢʦʿʘ ʤʦʛʫ ʜʘ ʨʦʪʠʨʘʿʫ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʤʦʤʝʥʪʫ ʩʠʣʝ ʠ ʫʩʣʦʚʠʤʘ 

ʨʘʚʥʦʪʝʞʝ ʠ ʧʦʣʫʛʘʤʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʨʘʚʥʦʪʝʞʘ ʪʝʣʘ, ʤʦʤʝʥʪʫ ʩʠʣʝ ʠ ʧʦʣʫʛʘʤʘ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 3.8. ʂʦʣʠʮʘ ʟʘ ʧʨʝʚʦʟ ʪʝʨʝʪʘ ʯʦʚʝʢ ʜʨʞʠ ʫ ʨʘʚʥʦʪʝʞʠ ʩʠʣʦʤ N50  ʢʘʜʘ ʢʨʘʢ ʪʝʨʝʪʘ ʠʟʥʦʩʠ 

,cm10  ʘ ʢʨʘʢ ʩʠʣʝ .cm80  ʂʦʣʠʢʘ ʿʝ ʪʝʞʠʥʘ ʪʝʨʝʪʘ? ʂʦʣʠʢʦʤ ʩʠʣʦʤ ʯʦʚʝʢ ʤʦʞʝ ʜʨʞʘʪʠ ʫ ʨʘʚʥʦʪʝʞʠ 

ʠʩʪʠ ʪʝʨʝʪ ʘʢʦ ʢʨʘʢ ʩʠʣʝ ʧʦʚʝ˂ʘ ʟʘ 10 %?  

,21 FdQd =   N, 400
1

2==
d

Fd
Q    ,21 dFQd ¡¡=    

.N 5.45
1.1 2

1

2

1 º=
¡

=¡
d

Qd

d

Qd
F  

 

ɿʘʜʘʪʘʢ 3.10. ʂʨʫʪʘ ʧʦʣʫʛʘ ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ ʠ ʜʫʞʠʥʝ 

cm 60=l  ʣʝʞʠ ʥʘ ʜʚʘ ʦʩʣʦʥʮʘ, ʢʘʦ ʥʘ ʩʣʠʮʠ. ʅʘ ʫʜʘˀʝʥʦʩʪʠ 
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cm 20=a  ʦʜ ʿʝʜʥʦʛ ʦʩʣʦʥʮʘ ʥʘ ʧʦʣʫʛʫ ʿʝ ʩʪʘʚˀʝʥʦ ʪʝʣʦ ʤʘʩʝ kg. 2=m  ʂʦʣʠʢʠʤ ʩʠʣʘʤʘ ʨʝʘʢʮʠʿʝ 

ʧʦʜʣʦʛʝ ʜʝʣʫʿʫ ʦʩʣʦʥʮʠ ʥʘ ʧʦʣʫʛʫ?  

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʮʨʪʘ ʩʚʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʧʦʣʫʛʫ ʠ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ 

ʩʠʣʘ: QNN =+ 21  
ʠ  

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʤʦʤʝʥʪʝ ʩʚʠʭ ʩʠʣʘ, ʥʘ ʧʨʠʤʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʣʝʚʠ 

ʦʩʣʦʥʘʮ ʠ ʧʠʰʝ ʿʝʜʥʘʯʠʥʫ ʪʘʚʥʦʪʝʞʝ:
 

00 21 =+-³ lNQaN  

ʊʨʝ˂ʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʪʨʘʞʝʥʝ ʚʝʣʠʯʠʥʝ:N, 6.542 ===
l

mga

l

Qa
N  

 N. 08.31
)(

21 º
-

=-=
l

almg
NmgN  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʤʦʤʝʥʪʠ ʤʦʛʫ ʨʘʯʫʥʘʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʙʠʣʦ ʢʦʿʫ (ʟʘʤʠʰˀʝʥʫ) ʦʩʫ ʨʦʪʘʮʠʿʝ ʿʝʨ ʪʝʣʦ ʥʝ ʨʦʪʠʨʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʙʠʣʦ ʢʦʿʫ ʦʩʫ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʧʠʰʝ ʫʩʣʦʚ ʨʘʚʥʦʪʝʞʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʦʩʣʦʙʥʘʮ:  

,00)( 21 =³+-- NlNalQ    .00)( 12 =³+-- QaNalN  

ɿʘʜʘʪʘʢ 3.35. ʅʘ ʿʝʜʥʦʤ ʪʘʩʫ ʚʘʛʝ ʢʦʿʘ ʨʘʜʠ ʥʘ ʧʨʠʥʮʠʧʫ ʿʝʜʥʘʢʦʢʨʘʢʝ ʧʦʣʫʛʝ ʥʘʣʘʟʠ ʩʝ ʪʝʛ ʤʘʩʝ 

kg. 1t =m  ʅʘ ʜʨʫʛʦʤ ʪʘʩʫ ʩʝ ʥʘʣʘʟʠ ʙʦʢʘʣ ʤʘʩʝ g 400b =m  ʩʘ ʩʦʢʦʤ ʛʫʩʪʠʥʝ .kg/m 900 3=r  ʂʦʣʠʢʘ ʿʝ 

ʟʘʧʨʝʤʠʥʘ ʩʦʢʘ ʫ ʙʦʢʘʣʫ? 

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʧʦʚʝʟʘʪʠ ʤʘʩʫ, ʛʫʩʪʠʥʫ ʠ ʟʘʧʨʝʤʠʥʫ ʩʦʢʘ, ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ, ʨʝʰʘʚʘ ʟʘʜʘʪʘʢ:  

gdmmgdm )( sbt += , sbt Vmm r+=  ,  l
mm

V  667.0cm 667 3bt
s =º

-
=

r
. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 3.38. 

ʈʝ˂ʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʩʝ ʧʦʜʩʝʪʝ ʥʘʫʯʝʥʦʛ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʦ ʛʫʩʪʠʥʠ, ʧʨʠʪʠʩʢʫ ʠ ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ 

ʧʨʠʪʠʩʢʫ, ʿʝʨ ˂ʝ ʠʤ ʪʦ ʪʨʝʙʘʪʠ ʜʘ ʙʠ ʫʩʧʝʰʧʥʦ ʧʨʘʪʠʣʠ ʩʣʝʜʝ˂ʠ ʯʘʩ. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  
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- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



154 

 

 

ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 43 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʢʦʤʧʣʝʪ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʩʠʣʝ ʧʦʪʠʩʢʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʩʠʣʦʤ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ, 

- ʧʨʠʤʝʨʠʤʘ ʜʝʣʦʚʘˁʘ ʦʚʝ ʩʠʣʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʝ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʝʯʥʦʩʪʠʤʘ ʠ ʛʘʩʦʚʠʤʘ, 

- ʧʨʝʧʦʟʥʘʿʫ ʜʝʣʦʚʘˁʝ ʩʠʫʣʝ ʧʦʪʠʩʢʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ 

ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʦ ʛʫʩʪʠʥʠ, ʧʨʠʪʠʩʢʫ ʠ 

ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ ʧʨʠʪʠʩʢʫ 

ʇʦʜʩʝʘ˂ʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʜʝʣʦʚʘˁʘ 

ʩʠʣʝ ʧʦʪʠʩʢʘ  

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʘʟʘʪʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ˂ʝ ʥʘ ʦʚʦʤ ʯʘʩʫ ʩʘʤʦ ʤʘʣʦ ʧʨʦʰʠʨʠʪʠ ʩʚʦʿʘ ʟʥʘˁʘ ʠʟ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ, ʘʣʠ ʜʘ ʠʤ 

ʿʝ ʟʘ ʪʦ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʧʦʜʩʝʪʝ ʤʥʦʛʦ ʪʦʛʘ ʰʪʦ ʩʫ ʫʯʠʣʠ, ʧʘ ʜʘ ˂ʝ ʫʚʦʜʥʠ ʜʝʦ ʯʘʩʘ ʪʨʘʿʘʪʠ ʤʘʣʦ ʜʫʞʝ. 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʨʝ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʦ ʛʫʩʪʠʥʠ, ʧʨʠʪʠʩʢʫ, 

ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ ʠ ʘʪʤʦʩʬʝʨʩʢʦʤ ʧʨʠʪʠʩʢʫ. 

ɻʫʩʪʠʥʘ ʪʝʣʘ ʿʝ, ʧʦ ʜʝʬʠʥʠʮʠʿʠ, ʿʝʜʥʘʢʘ ʢʦʣʠʯʥʠʢʫ ˁʝʛʦʚʝ ʤʘʩʝ m ʠ ʟʘʧʨʝʤʠʥʝ V: 
V

m
=r  .  

ʉʨʝʜˁʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʿʝʜʥʘʢʘ: 
n

n

VVVV

mmmm

++++

++++
=

...

...

321

321

srr . 

ɱʝʜʠʥʠʮʘ ʟʘ ʛʫʩʪʠʥʫ ʫ ʄʝʹʫʥʘʨʦʜʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ ʿʝ: 
3m

kg
. 

ʇʨʠʪʠʩʘʢ ʥʘ ʥʝʢʫ ʧʦʚʨʰʠʥʫ ʿʝʜʥʘʢ ʿʝ ʢʦʣʠʯʥʠʢʫ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ 

ʥʦʨʤʘʣʥʝ ʥʘ ʪʫ ʧʦʚʨʰʠʥʫ )( nF
 
 ʠ ʧʦʚʨʰʠʥʝ)(S : 

S

F
p n= . 
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ɱʝʜʠʥʠʮʘ ʟʘ ʧʨʠʪʠʩʘʢ ʿʝ ʧʘʩʢʘʣ (Pa): 2m

N
 1Pa1 = . 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʧʨʠʪʠʩʘʢ ʩʢʘʣʘʨʥʘ ʬʠʟʠʯʢʘ ʚʝʣʠʯʠʥʘ. 

ʍʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ ʫ ʥʝʢʦʿ ʪʘʯʢʠ ʤʠʨʥʝ ʪʝʯʥʦʩʪʠ ʿʝ ʧʨʠʪʠʩʘʢ ʫʩʣʝʜ ʪʝʞʠʥʝ ʩʣʦʿʝʚʘ ʪʝʯʥʦʩʪʠ 

ʠʟʥʘʜ ʧʦʩʤʘʪʨʘʥʝ ʪʘʯʢʝ. ʅʘ ʜʫʙʠʥʠ h, ʪʝʯʥʦʩʪʠ ʛʫʩʪʠʥʝ ,r ʦʥ ʠʟʥʦʩʠ: ghp r= . 

ɸʢʦ ʥʘ ʧʦʚʨʰʠʥʫ ʪʝʯʥʦʩʪʠ ʜʝʣʫʿʝ ʘʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʘʢ 0p , ʫʢʫʧʘʥ ʧʨʠʪʠʩʘʢ ʫ ʪʝʯʥʦʩʪʠ ʥʘ ʜʫʙʠʥʠ 

h ʠʟʥʦʩʠ: ghpp r+= 0 . 

ɸʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʘʢ ʿʝ ʧʨʠʪʠʩʘʢ ʢʦʿʠʤ ʯʝʩʪʠʮʝ ʘʪʤʦʩʬʝʨʝ 

ʧʨʠʪʠʩʢʘʿʫ ʪʝʣʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ. ʅʦʨʤʘʣʘʥ ʘʪʤʦʩʬʝʨʩʢʠ 

ʧʨʠʪʠʩʘʢ (ʩʨʝʜˁʠ ʧʨʠʪʠʩʘʢ ʥʘ ʧʦʚʨʰʠʥʠ ʤʦʨʘ) ʠʟʥʦʩʠ 

kPa. 101.30 ºp  

ʇʘʩʢʘʣʦʚ ʟʘʢʦʥ: ʇʨʠʪʠʩʘʢ ʢʨʦʟ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʦʚʝ ʧʨʝʥʦʩʠ ʩʝ 

ʨʘʚʥʦʤʝʨʥʦ ʫ ʩʚʠʤ ʧʨʘʚʮʠʤʘ. ɿʙʦʛ ʪʦʛʘ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʦʚʠ ʜʝʣʫʿʫ ʥʘ 

ʯʚʨʩʪʘ ʪʝʣʘ (ʟʠʜʦʚʝ ʩʫʜʘ ʠʣʠ ʪʝʣʘ ʫʥʝʪʘ ʫ ˁʠʭ) ʩʠʣʦʤ ʥʦʨʤʘʣʥʦʤ ʥʘ 

ˁʠʭʦʚʫ ʧʦʚʨʰʠʥʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ ʢʘʢʦ ʿʝ ʪʘ ʧʦʚʨʰʠʥʘ ʧʦʩʪʘʚˀʝʥʘ 

(ʩʣ. 3.19).  

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʝ ʧʨʠʪʠʩʘʢ ʢʨʦʟ ʯʚʨʩʪʘ ʪʝʣʘ ʧʨʝʥʦʩʠ ʫ ʧʨʘʚʮʫ ʜʝʣʦʚʘˁʘ ʩʠʣʝ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʥʝʢʠ ʧʨʝʜʤʝʪʠ ʧʣʠʚʘʿʫ (ʧʣʫʪʘʿʫ) ʧʦ ʧʦʚʨʰʠʥʠ ʚʦʜʝ, ʜʦʢ ʜʨʫʛʠ 

ʪʦʥʫ ʥʘ ʜʥʦ ʠ ʜʘ ʘʢʦ ʭʦ˂ʝ ʜʘ ʧʦʪʦʧʝ ʪʝʣʦ, ʤʦʨʘʿʫ ʜʝʣʦʚʘʪʠ ʚʝʨʪʠʢʘʣʥʦʤ ʩʠʣʦʤ ʫʩʤʝʨʝʥʦʤ ʥʘʥʠʞʝ.  

ɼʝʬʠʥʠʩʘʪʠ ʩʠʣʫ ʧʦʪʠʩʢʘ: ʉʠʣʘ ʧʦʪʠʩʢʘ (pF
C
) ʿʝ ʩʠʣʘ ʢʦʿʦʤ ʪʝʯʥʦʩʪ ʧʦʪʠʩʢʫʿʝ ʥʘʚʠʰʝ ʪʝʣʘ ʢʦʿʘ 

ʩʫ ʫ ˁʫ ʧʦʪʦʧˀʝʥʘ ʠʣʠ ʜʝʣʠʤʠʯʥʦ ʫʨʦˁʝʥʘ. 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘʪʠ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ (ʩʣ. 3.20), ʦʜʥʦʩʥʦ, ʧʦʢʘʟʘʪʠ ʜʘ ʿʝ: 
0p QF = . 

ʂʘʟʘʪʠ ʜʘ ʿʝ ʦʚʫ ʟʘʢʦʥʠʪʦʩʪ ʦʪʢʨʠʦ ʚʝʣʠʢʠ ʩʪʘʨʦʛʨʯʢʠ ʥʘʫʯʥʠʢ ɸʨʭʠʤʝʜ, ʧʘ ʿʝ ʧʦ ˁʝʤʫ ʿʝ ʥʘʟʚʘʥ 

ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ, ʢʦʿʠ ʛʣʘʩʠ: ʅʘ ʪʝʣʦ ʧʦʪʦʧˀʝʥʦ, ʠʣʠ ʜʝʣʠʤʠʯʥʦ ʫʨʦˁʝʥʦ ʫ ʪʝʯʥʦʩʪ, 

ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʜʝʣʫʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ( pF
C

) ʯʠʿʠ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʿʝʜʥʘʢ ʪʝʞʠʥʠ ʪʝʣʦʤ ʠʩʪʠʩʥʫʪʝ 

ʪʝʯʥʦʩʪʠ. 
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ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʠʟʚʝʩʪʠ ʠʟʨʘʟ ʟʘ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʢʚʘʜʘʨ  ʩʪʨʘʥʠʮʘ a, b ʠ c (ʩʣ. 3.21). 

ʇʨʠʪʠʩʘʢ ʥʘ ʥʠʚʦʫ ʛʦʨˁʝ ʧʦʚʨʰʠ ʢʚʘʜʨʘ, ʥʘ ʜʫʙʠʥʠ 
1h , ʠʟʥʦʩʠ 1001 hgpp r+=  ï ʜʝʣʫʿʝ ʥʦʨʤʘʣʥʦ 

ʥʘ ʛʦʨˁʫ ʧʦʚʨʰʠʥʫ ʢʚʘʜʨʘ ʩʠʣʦʤ ʫʩʤʝʨʝʥʦʤ ʥʘʥʠʞʝ: ShgpSpF )( 10011 r+== . 

ʇʨʠʪʠʩʘʢ ʥʘ ʥʠʚʦʫ ʜʦˁʝ ʧʦʚʨʰʠ ʢʚʘʜʨʘ, ʥʘ ʜʫʙʠʥʠ 2h , ʠʟʥʦʩʠ 2002 hgpp r+=  ï ʜʝʣʫʿʝ ʥʦʨʤʘʣʥʦ 

ʥʘ ʜʦˁʫ ʧʦʚʨʰʠʥʫ ʢʚʘʜʨʘ ʩʠʣʦʤ ʫʩʤʝʨʝʥʦʤ ʥʘʚʠʰʝ: ShgpSpF )( 20022 r+== . 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʙʦʯʥʝ ʩʪʨʘʥʝ ʧʦʥʠʰʪʘʚʘʿʫ, ʧʘ ʜʘ 

ʿʝ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ, ʢʦʿʘ ʫʩʣʝʜ ʭʠʜʨʦʩʪʘʪʠʯʢʦʛ ʧʨʠʪʠʩʢʘ ʜʝʣʫʿʝ ʥʘ ʢʚʘʜʘʨ: 

ScgShhgShgpShgpFFF 012010020012p )()()( rrrr =-=+-+=-= , 

VgF 0p r= . 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʢʝ: 

- ʜʘ ʿʝ Vm 00 r=
 
ʤʘʩʘ ʪʝʣʦʤ ʠʩʪʠʩʥʫʪʝ ʪʝʯʥʦʩʪʠ, ʧʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʠʟʥʦʩʠ:  gmF 0p = . 

- ʜʘ ʿʝ gmQ 00 =  ʪʝʞʠʥʘ ʪʝʣʦʤ ʠʩʪʠʩʥʫʪʝ ʪʝʯʥʦʩʪʠ.  

- ʜʘ ʿʝ ʪʠʤʝ ʪʝʦʨʠʿʩʢʠ ʜʦʢʘʟʘʣʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ, ʜʘ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʿʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ 

ʿʝʜʥʘʢʘ ʪʝʞʠʥʠ ʪʝʣʦʤ ʠʩʪʠʩʥʫʪʝ ʪʝʯʥʦʩʪʠ, ʪʿ. 0QF =p . 

ʋʦʧʰʪʠʪʠ ʟʘʢʦʥ ʥʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʦʚʠʤʘ ʠ ʬʦʨʤʫʣʠʩʘʪʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʩʝ ʫ ʦʙʣʠʢʫ: 

ʅʘ ʩʚʘʢʦ ʪʝʣʦ ʧʦʪʦʧˀʝʥʦ ʠʣʠ ʜʝʣʠʤʠʯʥʦ ʫʨʦˁʝʥʦ ʫ ʬʣʫʠʜ (ʪʝʯʥʦʩʪ ʠʣʠ ʛʘʩ) ʜʝʣʫʿʝ ʦʜ 

ʩʪʨʘʥʝ ʬʣʫʠʜʘ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʯʠʿʠ ʿʝ 

ʠʥʪʝʥʟʠʪʝʪ ʿʝʜʥʘʢ ʧʨʦʠʟʚʦʜʫ ʛʫʩʪʠʥʝ ʬʣʫʠʜʘ, ʫʙʨʟʘˁʘ 

ɿʝʤˀʠʥʝ ʪʝʞʝ ʠ ʟʘʧʨʝʤʠʥʝ ʦʥʦʛ ʜʝʣʘ ʪʝʣʘ ʢʦʿʠ ʿʝ ʫʨʦˁʝʥ 

ʫ ʬʣʫʠʜ. 

VgF 0p r= . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʟʘʧʨʝʤʠʥʝ ʪʝʣʦʤ 

ʠʩʪʠʩʥʫʪʝ ʪʝʯʥʦʩʪʠ, ʘ ʥʝ ʦʜ ʦʙʣʠʢʘ, ʛʫʩʪʠʥʝ, ʤʘʩʝ ʠ ʜʨʫʛʠʭ 

ʦʩʦʙʠʥʘ ʪʝʣʘ ï ʠʩʪʘ ʩʠʣʘ ʧʦʪʠʩʢʘʜʝʣʫʿʝ ʥʘ ʭʦʤʦʛʝʥʦ ʠ 

ʥʝʭʦʤʦʛʝʥʦ ʪʝʣʦ ʿʝʜʥʘʢʠʭ ʩʧʦˀʘʰˁʠʭ ʜʠʤʝʥʟʠʿʘ ʘʢʦ ʩʫ 

ʧʦʜʿʝʜʥʘʢʦ ʠʣʠ ʧʦʪʧʫʥʦ ʫʨʦˁʝʥʘ ʫ ʪʝʯʥʦʩʪ  (ʩʣ. 3.22). 
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 3.45 ʠ 3.46. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʝʟʝ ʠʟʤʝʹʫ ʭʠʜʨʦʩʪʘʪʠʯʢʦʛ, ʪʿ, ʘʪʤʦʩʬʝʨʩʢʦʛ ʧʨʠʪʠʩʢʘ ʠ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʤʘ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

- ʀʩʧʨʘʚʥʦ ʥʘʚʦʹʝˁʝ ʧʨʠʤʝʨʘ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 44 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʉʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʠ ʩʠʣʫ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ, 

- ʧʨʝʧʦʟʥʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ 

ʧʦʪʠʩʢʘ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ ʧʨʠʪʠʩʢʫ ʠ ʩʠʣʠ ʧʦʪʠʩʢʘ.   

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 3.14. ʆʜʨʝʜʠʪʠ ʧʨʠʪʠʩʘʢ ʢʦʿʠʤ ʩʠʣʘ N 50 =F  ʜʝʣʫʿʝ ʥʦʨʤʘʣʥʦ ʥʘ ʧʦʚʨʰʠʥʫ .cm 02 2=S  

kPa. 25 Pa 000 52 ===
S

F
p

 

ɿʘʜʘʪʘʢ 3.16. ʆʜʨʝʜʠʪʝ ʭʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ ʥʘ ʜʫʙʠʥʠ cm20  ʠʩʧʦʜ ʧʦʚʨʰʠʥʝ ʘʣʢʦʭʦʣʘ ʛʫʩʪʠʥʝ 

.00 3kg/m8  

kPa. 1.57Pa 570 1m2.0
s

m
81.9

m

kg
800

23
=º³³== ghp r

 

ɿʘʜʘʪʘʢ 3.21. ʂʦʣʠʢʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʟʘʧʨʝʤʠʥʝ 3cm100  ʧʦʪʧʫʥʦ ʧʦʪʦʧˀʝʥʦ ʫ ʚʦʜʫ?  

N 981.0m/s 81.9m 0001.0kg/m 000 1 233
p =³³== gVF r . 
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ɿʘʜʘʪʘʢ 3.24. ɼʨʚʦ ʧʣʫʪʘ (ʧʣʠʚʘ) ʧʦ ʧʦʚʨʰʠʥʠ ʚʦʜʝ ʪʘʢʦ ʜʘ ʤʫ ʿʝ 80 % ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧʦˀʝʥʦ ʫ 

ʚʦʜʫ. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʜʨʚʝʪʘ? 

,p mgF =   ,8.0 dv VgVg rr =   .kg/m 8008.0 3
vd == rr  

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 3.51. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 45 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʊʦˁʝˁʝ, ʧʣʠʚʘˁʝ ʠ ʣʝʙʜʝˁʝ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʢʦʤʧʣʝʪ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʪʦˁʝˁʘ, ʧʣʠʚʘˁʘ 

ʠ ʣʝʙʜʝˁʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʧʨʠʤʝʨʠʤʘ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

- ʪʦˁʝˁʝʤ, ʧʣʠʚʘˁʝʤ ʠ ʣʝʙʜʝˁʝʤ ʪʝʣʘ, 

- ʧʨʠʤʝʨʠʤʘ ʪʦˁʝˁʘ, ʧʣʠʚʘˁʘ ʠ ʣʝʙʜʝˁʘ ʪʝʣʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʝ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʝʯʥʦʩʪʠʤʘ ʠ ʛʘʩʦʚʠʤʘ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ˂ʝ ʪʝʣʦ ʜʘ ʪʦʥʝ, ʧʣʠʚʘ ʠʣʠ ʣʝʙʜʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ˁʝʛʦʚʝ ʛʫʩʪʠʥʝ ʠ ʛʫʩʪʠʥʝ ʬʣʫʠʜʘ 

ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ  

- ʧʨʝʧʦʟʥʘʿʫ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦʤ 

ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʜʝʣʦʚʘˁʫ ʩʠʣʝ ʧʦʪʠʩʢʘ, ʪʦˁʝˁʫ, 

ʧʣʠʚʘˁʫ ʠ ʣʝʙʜʝˁʫ ʪʝʣʘ 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘ 

ʪʦˁʝˁʝ, ʧʣʠʚʘˁʝ ʠ ʣʝʙʜʝˁʝ ʪʝʣʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ ʪʦˁʝˁʘ, 

ʧʣʠʚʘˁʘ ʠ ʣʝʙʜʝˁʘ ʪʝʣʘ  

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ ʧʨʠʪʠʩʢʫ ʠ ʩʠʣʠ ʧʦʪʠʩʢʘ. 

ʂʘʟʘʪʠ ʜʘ ˂ʝ ʩʝ ʥʘ ʦʚʦʤ ʯʘʩʫ ʧʦʜʩʝʪʠʪʠ ʥʘʫʯʝʥʦʛ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʠ ʤʘʣʦ ʧʨʦʰʠʨʠʪʠ ʩʚʦʿʘ ʟʘʥʘˁʘ ʦ 

ʪʦˁʝˁʫ, ʧʣʠʚʘˁʫ ʠ ʣʝʙʜʝˁʫ ʪʝʣʘ ï ʜʘ ˂ʝ ʥʘʢʦʥ ʯʘʩʘ ʟʥʘʪʠ ʦʚʝ ʧʦʿʘʚʝ ʦʙʿʘʩʥʠʪʠ ʜʝʣʦʚʘˁʝʤ ʩʠʣʝ 

ʧʦʪʠʩʢʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʆʙʿʘʩʥʠʪʠ ʜʘ ʢʘʜʘ ʩʝ ʪʝʣʦ ʩʪʘʚʠ ʧʦʣʘʢʦ ʥʘ ʪʝʯʥʦʩʪ ʫʚʝʢ ˂ʝ ʤʘʢʘʨ ʤʘʣʦ ʜʘ ʩʝ ʩʧʫʩʪʠ ʠʩʧʦʜ ˁʝʥʝ 

ʧʦʚʨʰʠʥʝ ʟʙʦʛ ɿʝʤˀʠʥʝ ʪʝʞʝ )( gm
C

 
ʢʦʿʘ ʛʘ ʫʚʣʘʯʝ˂ʠ ʛʘ ʫ ʪʝʯʥʦʩʪ ʠ ʜʘ ʦʜʤʘʭ ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ ʩʠʣʘ 

ʧʦʪʠʩʢʘ )( pF
C

 ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ (ʩʣ. 3.23).  

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʧʠʰʝ ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ pFmgma -=  ʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʟʘʢˀʫʯʫʿʝ: ʩʧʫʰʪʘˁʝʤ 

ʪʝʣʘ ʥʝ ʤʝˁʘ ʩʝ ʩʠʣʘ ʪʝʞʝ, ʜʦʢ ʩʠʣʘ ʧʦʪʠʩʢʘ ʨʘʩʪʝ.  

ʆʙʿʘʩʥʠʪʠ ʧʣʠʚʘˁʝ (ʧʣʫʪʘˁʝ) ʪʝʣʘ. ʂʘʜʘ ʪʝʣʦ ʧʣʠʚʘ ʧʦ ʧʦʚʨʰʠʥʠ ʪʝʯʥʦʩʪʠ, ʩʠʣʘ ʧʦʪʠʩʢʘ ʿʝ ʿʝʜʥʘʢʘ 

ʩʠʣʠ ʪʝʞʝ: .p mgF =  



164 

 

 

ʆʙʿʘʩʥʠʪʠ ʪʦˁʝˁʝ ʪʝʣʘ (ʩʣ. 3.24). ɸʢʦ ʿʝ ʠ ʧʦʩʣʝ ʧʦʪʧʫʥʦʛ ʧʦʪʘʧʘˁʘ ʪʝʣʘ ʫ ʪʝʯʥʦʩʪ ʩʠʣʘ ʪʝʞʝ ʚʝ˂ʘ 

ʦʜ ʩʠʣʝ ʧʦʪʠʩʢʘ pFmg> , ʪʝʣʦ ʧʫʰʪʝʥʦ ʫ ʪʝʯʥʦʩʪ ʥʘʩʪʘʚˀʘ ʜʘ ʧʘʜʘ ʫʙʨʟʘʥʦ ï ʪʦʥʝ.  

ʇʦʢʘʟʘʪʠ ʜʘ ʪʝʣʦ ʪʦʥʝ ʘʢʦ ʤʫ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ( 0rr> ). 

ʆʙʿʘʩʥʠʪʠ ʠʩʧʣʠʚʘʚʘˁʝ (ʠʟʨʘˁʘˁʝ) ʪʝʣʘ. ɸʢʦ ʿʝ ʧʦʩʣʝ ʧʦʪʘʧʘˁʘ ʪʝʣʘ ʫ ʪʝʯʥʦʩʪ ʩʠʣʘ ʪʝʞʝ ʤʘˁʘ ʦʜ 

ʩʠʣʝ ʧʦʪʠʩʢʘ pFmg< , ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʿʝ ʫʩʤʝʨʝʥʘ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ, ʧʘ ʛʫʨʘ ʪʝʣʦ ʥʘ ʧʦʚʨʰʠʥʫ 

ʪʝʯʥʦʩʪʠ ï ʢʘʞʝʤʦ ʜʘ ʪʝʣʦ ʠʟʨʘˁʘ.  

ʇʦʢʘʟʘʪʠ ʜʘ ʪʝʣʦ ʠʟʨʘˁʘ ʘʢʦ ʤʫ ʿʝ ʛʫʩʪʠʥʘ ʤʘˁʘ ʦʜ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ).( 0rr<  

ʆʙʿʘʩʥʠʪʠ ʣʝʙʜʝˁʝ ʪʝʣʘ. ɸʢʦ ʿʝ ʢʦʜ ʪʝʣʘ ʧʦʪʦʧˀʝʥʦʛ ʫ ʪʝʯʥʦʩʪ ʩʠʣʘ ʪʝʞʝ ʿʝʜʥʘʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʢʘʦ 

ʩʠʣʘ ʧʦʪʠʩʢʘ (pFmg= ), ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʿʝ ʥʫʣʘ 0p=-= FmgR , ʧʘ ʿʝ ʪʝʣʦ 

ʣʝʙʜʠ.  

ʇʦʢʘʟʘʪʠ ʜʘ ʪʝʣʦ ʣʝʙʜʠ ʫ ʪʝʯʥʦʩʪʠ ʘʢʦ ʤʫ ʿʝ ʛʫʩʪʠʥʘ, ʠʣʠ ʩʨʝʜˁʘ ʛʫʩʪʠʥʘ, ʿʝʜʥʘʢʘ ʛʫʩʪʠʥʠ 

ʪʝʯʥʦʩʪʠ ( 0rr= ). 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʠ ʢʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʦʙʿʘʩʥʠʪʠ: 

- ʧʣʠʚʘˁʝ ʨʠʙʝ,  

- ʧʦʥʘʰʘˁʝ ʂʘʨʪʝʟʠʿʘʥʩʢʦʛ ʛˁʫʨʮʘ, 

- ʧʦʥʘʰʘˁʝ ʿʘʿʝʪʘ ʫ ʩʣʘʥʦʿ ʠ ʩʣʘʪʢʦʿ ʚʦʜʠ, 

- ʢʨʝʪʘˁʝ ʩʫʚʦʛ ʛʨʦʞʹʘ ʫ ʢʠʩʝʣʦʿ ʚʦʜʠ, 
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- ʤʘʥʜʘʨʠʥʝ, ʣʠʤʫʥʘ ʠʣʠ ʥʘʨʘʥ˅ʝ ʫ ʚʦʜʠ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʠʟʙʦʜʠ ʦʜʥʦʩ ʟʘʧʨʝʤʠʥʝ ʣʝʜʘ ʢʦʿʠ 

ʧʣʠʚʘ ʠʟʥʘʜ ʚʦʜʝ ʠ ʫʢʫʧʥʝ ʟʘʧʨʝʤʠʥʝ ʣʝʜʘ (ʩʣ. 3.28).   

10
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ 

ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 3.49. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʚʝʟʝ ʪʦˁʝˁʘ, ʧʣʠʚʘˁʘ ʠ ʣʝʙʜʝˁʘ ʩʘ ʩʠʣʦʤ ʧʦʪʠʩʢʘ  

- ʀʩʧʨʘʚʥʦ ʥʘʚʦʹʝˁʝ ʧʨʠʤʝʨʘ ʪʦˁʝˁʘ, ʧʣʠʚʘˁʘ ʠ ʣʝʙʜʝˁʘ, 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 46 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʊʦˁʝˁʝ, ʧʣʠʚʘˁʝ ʠ ʣʝʙʜʝˁʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʜʝʣʦʚʘˁʫ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ, 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʪʦˁʝˁʫ, ʧʣʠʚʘˁʫ ʠ ʣʝʙʜʝˁʫ ʪʝʣʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʝ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʨʘʟʣʠʯʠʪʘ ʪʝʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʝʯʥʦʩʪʠʤʘ ʠ ʛʘʩʦʚʠʤʘ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ˂ʝ ʪʝʣʦ ʜʘ ʪʦʥʝ, ʧʣʠʚʘ ʠʣʠ ʣʝʙʜʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ˁʝʛʦʚʝ ʛʫʩʪʠʥʝ ʠ ʛʫʩʪʠʥʝ ʬʣʫʠʜʘ 

ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ, 

- ʧʨʝʧʦʟʥʘ ʪʦˁʝˁʝ, ʧʣʠʚˁʝ ʠ ʣʝʙʜʝˁʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʪʦˁʝˁʝ, ʧʣʠʚʘˁʝ ʠ 

ʣʝʙʜʝˁʝ ʪʝʣʘ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʪʦˁʝˁʫ, ʧʣʠʚʘˁʫ ʠ ʣʝʙʜʝˁʫ ʪʝʣʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦʩʠʣʠ ʧʦʪʠʩʢʘ, ʪʦˁʝˁʫ, ʧʣʠʚʘˁʫ ʠ ʣʝʙʜʝˁʫ ʪʝʣʘ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 3.23. ʂʦʣʠʢʦʤ ʩʠʣʦʤ ʪʨʝʙʘ ʜʝʣʦʚʘʪʠ ʥʘ ʪʝʣʦ ʛʫʩʪʠʥʝ 3kg/m 700  ʠ ʟʘʧʨʝʤʠʥʝ 3dm 1

 
ʜʘ ʙʠ ʛʘ 

ʧʦʪʦʧʠʣʠ ʫ ʚʦʜʫ? 

pFmgF =+ , N 9.2)( vvp º-=-=-= VgVgVgmgFF rrrr . 

ɿʘʜʘʪʘʢ 3.24. ɼʨʚʦ ʧʣʫʪʘ (ʧʣʠʚʘ) ʧʦ ʧʦʚʨʰʠʥʠ ʚʦʜʝ ʪʘʢʦ ʜʘ ʤʫ ʿʝ 80 % ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧʦˀʝʥʦ ʫ 

ʚʦʜʫ. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʜʨʚʝʪʘ? 

,p mgF =   ,8.0 dv VgVg rr =   .kg/m 8008.0 3
vd == rr  

ɿʘʜʘʪʘʢ 3.25. ʂʦʣʠʢʘ ʿʝ ʨʘʟʣʠʢʘ ʪʝʞʠʥʘ ʪʝʣʘ ʟʘʧʨʝʤʠʥʝ 3cm 50=V  ʦʢʘʯʝʥʦʛ ʥʘ ʦʧʨʫʛʫ ʢʘʜʘ ʩʝ 

ʥʘʣʘʟʠ ʠʟʚʘʥ ʚʦʜʝ ʠ ʢʘʜʘ ʿʝ ʧʦʪʦʧˀʝʥʦ ʫ ʚʦʜʫ?  
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ɱʝʜʘʥ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ  ʩʠʣʝ: mgQ= ,    ,p mgFN =+
 

 ɸ ʜʨʫʛʠ ʨʘʯʫʥʘ ʨʘʟʣʠʢʫ:,vp VgmgFmgNQ r-=-==¡   ʧʘ ʿʝ: N. 49.0vp º==¡- VgFQQ r  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʮʠ 3.49 ʠ 3.52. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VI  I                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 47 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʯʚʨʩʪʠʭ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ 

ʊʀʇ ʏɸʉɸ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ ʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʢʨʝʪʘˁʫ: 

- ʠʟʤʝʨʠʪʠ ʪʝʞʠʥʫ ʪʝʣʘ ʫ ʚʘʟʜʫʭʫ, 

- ʠʟʤʝʨʠʪʠ ʪʝʞʠʥʫ ʠʩʪʦʛ ʪʝʣʘ ʫ ʚʦʜʠ, 

- ʦʜʨʝʜʠʪʠ ʛʫʩʪʠʥʫ ʪʝʣʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʠ ʪʝʞʠʥʫ ʪʝʣʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʨʝʜʠʥʘʤʘ, 

- ʪʘʙʝʣʘʨʥʦ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ, 

- ʦʜʨʝʜʠ ʛʫʩʪʠʥʫ ʪʝʣʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʩʠʣʝ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ ʢʘʢʦ 

ʫʯʝʥʠʮʠ ʩʝʜʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ 

ʠ ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ 

ʇʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ  

ʠ ʧʦʩʪʫʧʘʿʫ ʧʦ ˁʝʤʫ 

ʄʝʨʝ ʪʝʞʠʥʫ ʪʝʣʘ ʫ ʚʘʟʜʫʭʫ ʠ ʚʦʜʠ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʆʜʨʝʹʫʿʫ ʛʫʩʪʠʥʫ ʪʝʣʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫ 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʝʥʠ ʪʝʞʠʥʫ ʪʝʣʘ ʫ ʚʘʟʜʫʭʫ ʠ ʚʦʜʠ 

- ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʘʥʠ ʨʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 48 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ʉʠʣʘ ʪʨʝˁʘ. ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʎʝʣʦʢʫʧʥʦ ʛʨʘʜʠʚʦ 

ʊʀʇ ʏɸʉɸ ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʇʨʦʚʝʨʘ, ʫʪʚʨʹʠʚʘˁʝ ʠ ʦʮʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʠʟ ʦʙʣʘʩʪʠ ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ, ʉʠʣʘ 

ʪʨʝˁʘ, ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʫʦʯʘʚʘ ʚʝʟʫ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʘʩʪʠ ʬʠʟʠʢʝ, 

- ʨʘʟʫʤʝ ʠ ʧʘʤʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʝ ʟʘʢʦʥʠʪʦʩʪʠ, 

- ʨʝʰʘʚʘ ʢʚʘʣʠʪʘʪʠʚʥʝ, ʨʘʯʫʥʩʢʝ ʠ ʛʨʘʬʠʯʢʝ ʟʘʜʘʪʢʝ (ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ʉʠʣʘ 

ʪʨʝˁʘ. ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ...). 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ  ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʫʚʦʜʥʠ ʀʩʪʠʯʝ ʮʠˀ ʧʨʦʚʝʨʝ 

ɼʝʣʠ ʪʝʩʪʦʚʝ ʠ ʫʧʫʪʩʪʚʦ ʟʘ ʨʘʜ  

ʆʭʨʘʙʨʫʿʝ ʫʯʝʥʠʢʝ ʠ ʫʩʤʝʨʘʚʘ ʠʭ ʥʘ 

ʨʘʟʤʠʰˀʘˁʝ ʠ ʧʨʠʤʝʥʫ ʥʘʫʯʝʥʦʛ 

ʇʘʞˀʠʚʦ ʩʣʫʰʘʿʫ ʠ ʫʢʦʣʠʢʦ ʿʝ 

ʧʦʪʨʝʙʥʦ ʪʨʘʞʝ ʜʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʛʣʘʚʥʠ ʇʨʘʪʠ, ʧʨʫʞʘ ʜʦʜʘʪʥʘ ʫʧʫʪʩʪʚʘ ʠ 

ʧʦʤʦ˂   

 

ʇʘʞˀʠʚʠʤ ʯʠʪʘˁʝʤ ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ 

ʩʘʜʨʞʘʿʝʤ ʪʝʩʪʘ 

ʇʘʟʤʠʰˀʘʿʫ, ʧʨʝʧʦʟʥʘʿʫ, ʧʦʚʝʟʫʿʫ, 

ʧʨʠʤʝˁʫʿʫ, ʢʦʨʠʩʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʬʦʨʤʫʣʝ, ʟʘʧʠʩʫʿʫ ʦʜʛʦʚʦʨʝ, ʨʘʯʫʥʘʿʫ, 

ʇʦ ʧʦʪʨʝʙʠ ʮʨʪʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ 

ʛʨʘʬʠʢʝ. 

ʟʘʚʨʰʥʠ ʉʘʢʫʧˀʘ ʪʝʩʪʦʚʝ 

ʋʢʨʘʪʢʦ ʥʘʿʘʚˀʫʿʝ ʪʝʤʫ ʢʦʿʦʤ ˂ʝ ʩʝ 

ʙʘʚʠʪʠ ʥʘʨʝʜʥʠʭ ʯʘʩʦʚʘ  

ʇʨʝʜʘʿʫ ʪʝʩʪʦʚʝ 

ʉʣʫʰʘʿʫ ʠ ʧʠʪʘʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʦʜʝʣʘ ʪʝʩʪʦʚʘ. ʋʧʫʪʩʪʚʘ ʟʘ ʨʘʜ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʋʯʝʥʠʮʠ ʨʘʜʝ ʢʦʥʪʨʦʣʥʫ ʚʝʞʙʫ ʫʟ ʝʚʝʥʪʫʘʣʥʫ ʧʦʤʦ˂ ʠ ʫʧʫʪʩʪʚʘ. 

ʂʦʤʙʠʥʦʚʘʥʠ ʟʘʜʘʮʠ ʠʟ ʇʨʘʢʪʠʢʫʤʘ (ʧʠʪʘˁʘ, ʪʝʩʪ ʟʘʜʘʮʠ ʠ ʟʘʜʘʮʠ) ʠʣʠ ˁʠʭʦʚʝ ʚʝʨʟʠʿʝ ʩʘ ʩʠʪʥʠʤ 

ʧʨʦʤʝʥʘʤʘ (ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ, ʦʟʥʘʢʝ ʠ ʩʣ.) ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʉʘʢʫʧˀʘˁʝ ʦʜʛʦʚʦʨʘ.  

ʆʙʘʚʝʩʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ˂ʝ ʦʜ ʥʘʨʝʜʥʦʛ ʯʘʩʘ ʫʯʠʪʠ ʦ ʢʨʝʪʘˁʫ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

ʋ ʧʠʩʘʥʦʿ ʬʦʨʤʠ, ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ ʢʚʘʣʠʪʘʪʠʚʥʠʭ ʠ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ, ʧʨʦʚʝʨʘʚʘ ʩʝ 

ʫʩʚʦʿʝʥʦʩʪ ʦʩʥʦʚʥʠʭ ʧʦʿʤʦʚʘ, ˁʠʭʦʚʦ ʨʘʟʫʤʝʚʘˁʝ ʠ ʧʨʠʤʝʥʘ. 

ɽʚʘʣʫʘʮʠʿʘ 

ɼʘ ʣʠ ʿʝ ʙʠʣʦ ʧʨʦʙʣʝʤʘ ʪʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʯʘʩʘ? (ʥʝʜʦʚʦˀʥʦ ʚʨʝʤʝʥʘ, ʥʝʿʘʩʥʦ˂ʘ ʫ ʧʠʪʘˁʠʤʘ...) 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 49 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʪʝʣʦ ʚʝʟʘʥʦ ʢʦʥʮʝʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʤʝʭʘʥʠʯʢʠʤ ʨʘʜʦʤ, 

- ʧʨʠʤʝʨʠʤʘ ʤʝʭʘʥʠʯʢʦʛ ʨʘʜʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʤʝʭʘʥʠʯʢʦʛ ʨʘʜʘ, 

- ʦʜʨʝʜʠ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʩʪʘʣʥʝ ʩʠʣʝ ʥʘ ʦʜʨʝʹʝʥʦʤ ʧʫʪʫ, 

- ʦʜʨʝʜʠ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʩʪʘʣʥʝ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʝ ʥʘ ʦʜʨʝʹʝʥʦʤ ʧʫʪʫ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ˂ʝ ʨʘʜ ʩʠʣʝ ʙʠʪʠ ʧʦʟʠʪʠʚʘʥ, ʥʝʛʘʪʠʚʘʥ ʠʣʠ ʥʫʣʘ,  

- ʧʨʝʧʦʟʥʘ ʨʘʜ ʩʠʣʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʢʦʤʧʦʥʝʥʪʘʤʘ ʩʠʣʘ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʜʝʣʦʚʘˁʫ ʩʠʣʝ ʥʘ ʦʜʨʝʹʝʥʦʤ ʧʫʪʫ ʠ 

ʚʨʰʝˁʫ ʨʘʜʘ 

ɼʝʤʦʥʩʪʨʠʨʘ ʨʘʜ ʩʠʣʝ ʥʘ ʦʜʨʝʹʝʥʦʤ 

ʧʫʪʫ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʎʨʪʘʿʫ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʘ ʥʦʨʤʘʣʥʝ ʥʘ 

ʧʫʪ ʠ ʧʘʨʘʣʝʣʥʝ ʧʫʪʫ ʠ ʠʟʚʦʜʝ 

ʟʘʢˀʫʯʢʝ ʦ ʠʟʚʨʰʝʥʦʤ ʨʘʜʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʨʘʟʣʘʛʘˁʫ ʩʠʣʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʥʘ ʧʦʿʘʤ ʨʘʜʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ: ʧʦʜʠʟʘˁʝ ʧʨʝʜʤʝʪʘ ʥʘ ʥʝʢʫ ʚʠʩʠʥʫ, 

ʯʠʰ˂ʝˁʝ ʩʪʦʣʘ, ʧʦʢʨʝʪʘˁʝ ʥʝʢʦʛ ʪʝʣʘ. 

ʅʘʚʝʩʪʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʫ ʩʚʠʤ ʧʨʠʤʝʨʠʤʘ ʥʘ ʪʝʣʦ ʜʝʣʦʚʘʣʘ ʩʠʣʘ ʥʘ ʥʝʢʦʤ ʧʫʪʫ ʠ ʜʘ ʿʝ ʨʘʜ ʚʝ˂ʠ ʘʢʦ 

ʩʫ ʚʝ˂ʠ ʩʠʣʘ ʠʣʠ ʧʫʪ. 

ɼʝʬʠʥʠʩʘʪʠ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʢʦʿʠ ʿʝ, ʧʦ ʜʝʬʠʥʠʮʠʿʠ, ʿʝʜʥʘʢ ʧʨʦʠʟʚʦʜʫ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʝ ʢʦʿʘ ʚʨʰʠ 

ʨʘʜ (F) ʠ ʧʫʪʘ (s) ʥʘ ʢʦʤʝ ʜʝʣʫʿʝ ʪʘ ʩʠʣʘ, ʦʜʥʦʩʥʦ: 

sFA= . 
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ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʠ ʯʝʤʫ ʿʝ ʿʝʜʥʘʢ ˅ʫʣ: [][][] JmN === sFA ,  
s

m kg
  1m 

s

m kg
  1m 1NJ 1

2

2

2
=== . 

ʋʯʝʥʠʮʠ ʘʥ ʪʘʙʣʠ ʧʠʰʫ ʤʘˁʝ ʠ ʚʝ˂ʝ ʿʝʜʠʥʠʮʝ ʟʘ ʨʘʜ ʦʜ ˅ʫʣʘ ʠ ˁʠʭʦʚʝ ʦʜʥʦʩʝ (ʪʘʙʝʣʘ 4.1). 

ɱʝʜʠʥʠʮʘ ʆʜʥʦʩʠ 

ʤʠʢʨʦ˅ʫʣ (Jm ) J 001 000.0J 1 =m  J 000 000 1J 1 m=  

ʤʠʣʠ˅ʫʣ (mJ) J 001.0mJ 1 =  mJ 000 1J 1 =  

ʢʠʣʦ˅ʫʣ (kJ) J 000 1kJ 1 =  kJ 001.0J 1 =  

ʤʝʛʘ˅ʫʣ (MJ ) J 000 000 1MJ 1 =  MJ 001 000.0J 1 =  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʟʘ ʠʟʚʨʰʝʥʠ ʨʘʜ ʚʘʞʥʘ ʢʦʤʧʦʥʝʥʪʘ ʩʠʣʝ ʜʫʞ ʧʫʪʘ 

(ʩʣ. 4.2 ʠ 4.3), ʪʿ. ʜʘ ʿʝ:  

sFA p= . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʧʨʝʪʭʦʜʥʝ ʬʦʨʤʫʣʝ ʚʘʞʝ ʘʢʦ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʢʦʤʧʦʥʝʥʪʝ pF
C

 
ʢʦʥʩʪʘʥʪʘʥ. 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʠʣʘ ʥʝ ʚʨʰʠ ʨʘʜ ʘʢʦ ʜʝʣʫʿʝ ʥʦʨʤʘʣʥʦ ʥʘ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ. 

ʆʙʿʘʩʥʠʪʠ ʟʘʰʪʦ ʿʝ ʨʘʜ ʥʝʛʘʪʠʚʘʥ ʘʢʦ ʩʠʣʘ ʟʘʢʣʘʧʘ ʪʫʧ ʫʛʘʦ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʧʦʤʝʨʘˁʘ 

ʪʝʣʘ:       sFA p-= . 
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ʉʫʤʠʨʘʪʠ ʟʘʢˀʫʯʢʝ: 

ï ʈʘʜ ʩʠʣʝ ʿʝ ʧʦʟʠʪʠʚʘʥ ʘʢʦ ʿʝ ʫʛʘʦ ʠʟʤʝʹʫ ʚʝʢʪʦʨʘ ʩʠʣʝ ʠ ʧʨʘʚʮʘ ʠ ʩʤʝʨʘ ʧʦʤʝʨʘˁʘ ʪʝʣʘ 

ʦʰʪʘʨ, ʦʜʥʦʩʥʦ 0>A , ʘʢʦ ʿʝ ̄<¢ 900 a . ʉʠʣʘ ʪʘʜʘ ʧʦʤʘʞʝ ʧʦʤʝʨʘˁʝ ʪʝʣʘ (ʩʣ. 4.2). 

ï ʈʘʜ ʩʠʣʝ ʿʝ ʥʝʛʘʪʠʚʘʥ ʘʢʦ ʿʝ ʫʛʘʦ ʠʟʤʝʹʫ ʚʝʢʪʦʨʘ ʩʠʣʝ ʠ ʧʨʘʚʮʘ ʠ ʩʤʝʨʘ ʧʦʤʝʨʘˁʘ ʪʝʣʘ ʪʫʧ, 

ʦʜʥʦʩʥʦ 0<A , ʘʢʦ ʿʝ ̄¢<̄ 18090 a . ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʩʠʣʘ ʩʫʧʨʦʪʩʪʘʚˀʘ ʧʦʤʝʨʘˁʫ ʪʝʣʘ 

(ʩʣ. 4.3ʙ). 

ï ʈʘʜ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʦʨʤʘʣʥʦ ʥʘ ʧʨʘʚʘʮ ʧʦʤʝʨʘˁʘ ʪʝʣʘ ʿʝʜʥʘʢ ʿʝ ʥʫʣʠ, ʦʜʥʦʩʥʦ 0=A , ʘʢʦ 

ʿʝ ¯=90a . ʉʠʣʘ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʥʝ ʚʨʰʠ ʨʘʜ ʥʘʜ ʪʝʣʦʤ (ʩʣ. 4.3ʘ). 

ʇʦʥʦʚʦ ʠʩʪʘ˂ʠ: ʅʘʚʝʜʝʥʝ ʬʦʨʤʫʣʝ ʟʘ ʨʘʜ ʚʘʞʝ ʩʘʤʦ ʘʢʦ ʩʝ ʩʠʣʘ ʠʣʠ ˁʝʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʝ ʤʝˁʘʿʫ ʜʫʞ 

ʧʫʪʘ constF =
C

(  ʠʣʠ ).p constF =
C

 ɸʢʦ ʪʦ ʥʠʿʝ ʩʣʫʯʘʿ, ʨʘʜ ʩʝ ʦʜʨʝʹʫʿʝ ʢʦʤʧʣʠʢʦʚʘʥʠʤ ʤʘʪʝʤʘʪʠʯʢʠʤ 

ʦʧʝʨʘʮʠʿʘʤʘ, ʢʦʿʝ ʚʘʤ ʟʘ ʩʘʜʘ ʥʠʩʫ ʧʦʟʥʘʪʝ.  

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʚʫʯʝˁʝʤ ʪʝʣʘ ʧʦ ʧʦʜʣʦʟʠ ʥʘʚʝʜʝʥʝ ʩʣʫʯʘʿʝʚʝ. 

ʂʘʟʘʪʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ˂ʝ ʫ ʩʪʘʨʠʿʠʤ ʨʘʟʨʝʜʠʤʘ ʫʯʠʪʠ ʜʘ ʩʝ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʚʨʰʠ ʠ ʪʦʢʦʤ ʜʝʬʦʨʤʘʮʠʿʝ 

ʪʝʣʘ, ʘ ʥʝ ʩʘʤʦ ʫ ʪʦʢʫ ʧʦʤʝʨʘˁʘ ʪʝʣʘ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 4.30 ʠ 4.31. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʤʘ ʠʟʚʨʰʝʥʦʛ ʨʘʜʘ 

- ʇʦʟʥʘʚʘˁʝ ʠʟʨʘʟʘ ʟʘ ʨʘʜ ʢʦʥʩʪʘʥʪʥʝ ʩʠʣʝ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʟʥʘʢʘ ʨʘʜʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 50 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʠ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʩʪʘʣʥʝ ʩʠʣʝ ʥʘ ʦʜʨʝʹʝʥʦʤ ʧʫʪʫ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ˂ʝ ʨʘʜ ʩʠʣʝ ʙʠʪʠ ʧʦʟʠʪʠʚʘʥ, ʥʝʛʘʪʠʚʘʥ ʠʣʠ ʥʫʣʘ,  

- ʧʨʝʧʦʟʥʘ ʨʘʜ ʩʠʣʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʤʝʭʘʥʠʯʢʠ ʨʘʜ  

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 4.1. ʉʠʣʘ ʠʥʪʝʥʟʠʪʝʪʘ N5  ʜʝʣʫʿʝ ʫ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʧʦʤʝʨʘˁʘ ʪʝʣʘ. ʂʦʣʠʢʠ ʨʘʜ ʠʟʚʨʰʠ ʩʠʣʘ 

ʥʘ ʧʫʪʫ ʦʜ ?m50  

J. 250==FsA  

ɿʘʜʘʪʘʢ 4.4. ʅʘ ʧʨʚʦʿ ʧʦʣʦʚʠʥʠ ʧʫʪʘ ʦʜ m50 ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ ʩʠʣʘ ʦʜ ,N4  ʘ ʥʘ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ  

ʧʫʪʘ ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ 20 % ʩʣʘʙʠʿʘ ʩʠʣʘ. ʂʦʣʠʢʠ ʿʝ ʨʘʜ ʩʠʣʝ ʥʘ ʮʝʣʦʤ ʧʫʪʫ ʘʢʦ ʩʝ ʩʤʝʨ ʩʠʣʝ ʧʦʢʣʘʧʘ ʩʘ 

ʩʤʝʨʦʤ ʧʦʤʝʨʘˁʘ ʪʝʣʘ? 

 

ɿʘʜʘʪʘʢ 4.36. ʊʝʣʦ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʚʫʯʝ ʩʠʣʘ ʦʜ  ʫʩʤʝʨʝʥʘ ʢʦʩʦ ʥʘʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʦʜʣʦʛʫ. ʍʦʨʠʟʦʥʪʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ ʚʫʯʥʝ ʩʠʣʝ ʿʝ ʟʘ 20 % ʤʘˁʝʛ ʠʥʪʝʥʟʠʪʝʪʘ ʦʜ ʚʫʯʥʝ ʩʠʣʝ. ʂʦʣʠʢʠ 

ʨʘʜ ʠʟʚʨʰʠ ʚʫʯʥʘ ʩʠʣʘ ʥʘ ʧʫʪʫ ʦʜ  
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ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ʊʝʩʪ ʟʘʜʘʮʠ 4.4 ʠ 4.5. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 51 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʜ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ. ʇʨʦʩʪʝ ʤʘʰʠʥʝ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʧʦʣʫʛʝ, ʩʪʨʤʘ ʨʘʚʘʥ, ʢʦʪʫʨʘʯʝ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʨʘʜʦʤ ʩʠʣʝ ʪʝʞʝ, 

- ʨʘʜʦʤ ʩʠʣʝ ʪʨʝˁʘ, 

- ʧʨʦʩʪʠʤ ʤʘʰʠʥʘʤʘ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʝ ʦʜʨʝʹʫʿʝ ʨʘʜ ʩʠʣʝ ʪʝʞʝ, 

- ʨʘʟʫʤʝ ʢʘʢʦ ʩʝ ʦʜʨʝʹʫʿʝ ʨʘʜ ʩʠʣʝ ʪʨʝˁʘ, 

- ʧʨʝʧʦʟʥʘ ʢʘʜʘ ˂ʝ ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʙʠʪʠ ʧʦʟʠʪʠʚʘʥ, ʘ ʢʘʜʘ ʥʝʛʘʪʠʚʘʥ ʠʣʠ ʥʫʣʘ, 

- ʨʘʟʫʤʝ ʫʣʦʛʫ ʧʨʦʩʪʠʭ ʤʘʰʠʥʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʨʘʜʦʚʠʤʘ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦ 

ʧʨʦʩʪʠʤ ʤʘʰʠʥʘʤʘ 

ɼʝʤʦʥʩʪʨʠʨʘ ʚʨʰʝˁʝ ʨʘʜʘ ʩʠʣʝ ʪʝʞʝ ʠʦ 

ʩʦʠʣʝ ʪʨʝˁʘ, ʢʘʦ ʠ ʨʘʜʦʚʝ ʧʨʦʩʪʠʭ 

ʤʘʰʠʥʘ  

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʎʨʪʘʿʫ ʢʦʤʧʦʥʝʥʪʝ ʩʠʣʘ ʥʦʨʤʘʣʥʝ ʥʘ 

ʧʫʪ ʠ ʧʘʨʘʣʝʣʥʝ ʧʫʪʫ ʠ ʠʟʚʦʜʝ 

ʟʘʢˀʫʯʢʝ ʦ ʠʟʚʨʰʝʥʦʤ ʨʘʜʫ ʩʠʣʝ ʪʝʞʝ 

ʠ ʩʠʣʝ ʪʨʝˁʘ 

ʇʦʤʘʞʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʘhʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ 

ʟʘʢˀʫʯʘʢ ʜʘ ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʤʦʞʝ ʙʠʪʠ 

ʧʦʟʠʪʠʚʘʥ, ʥʝʛʘʪʠʚʘʥ ʠʣʠ ʥʫʣʘ. 

ʂʘʜʘ ʩʝ ʪʝʣʦ ʩʧʫʰʪʘ ʚʝʨʪʠʢʘʣʥʦ ʥʘʥʠʞʝ ʠʟ 

ʧʦʣʦʞʘʿʘ 1 ʫ ʧʦʣʦʞʘʿ 2 (ʩʣ. 4.4ʘ) ʩʠʣʘ ʪʝʞʝ 

mgF =  ʠʟʚʨʰʠ ʨʘʜ: 

mghFsA == . 

ʂʘʜʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʠʟ 

ʧʦʣʦʞʘʿʘ 1 ʫ ʧʦʣʦʞʘʿ 2 (ʩʣ. 4.4ʙ) ʩʠʣʘ ʪʝʞʝ 

ʚʨʰʠ ʥʝʛʘʪʠʚʘʥ ʨʘʜ: 

mghFsA -=-= . 
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ʅʘʧʦʤʝʥʫʪʠ ʜʘ ʫ ʪʦʢʫ ʧʦʜʠʟʘˁʘ ʠ ʩʧʫʰʪʘˁʘ ʪʝʣʘ ʥʘ ˁʝʛʘ ʤʦʛʫ ʜʘ 

ʜʝʣʫʿʫ ʠ ʜʨʫʛʝ ʩʠʣʝ, ʚʨʰʝ˂ʠ ʧʦʟʠʪʠʚʘʥ ʠʣʠ ʥʝʛʘʪʠʚʘʥ ʨʘʜ. 

ʆʙʿʘʩʥʠʪʠ ʧʦʜʠʟʘˁʝ ʪʝʨʝʪʘ ʜʠʟʘʣʠʮʦʤ (ʩʣ. 4.5). ʂʘʜʘ ʪʝʣʦ ʧʦʜʠʛʥʝ ʟʘ 

ʚʠʩʠʥʫ h, ʜʠʟʘʣʠʮʘ ʠʟʚʨʰʠ ʨʘʜ mghFsA == . 

ʅʘʩʛʣʘʩʠʪʠ ʜʘ ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʚʠʩʠʥʩʢʝ ʨʘʟʣʠʢʝ 

ʧʦʯʝʪʥʦʛ ʠ ʢʨʘʿˁʝʛ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ï ʥʝ ʟʘʚʠʩʠ ʦʜ ʦʙʣʠʢʘ ʧʫʪʘ ï ʟʘ 

ʪʝʣʦ ʤʘʩʝ m ʿʝʜʥʘʢ ʿʝ mgh ʟʘ ʩʧʫʰʪʘˁʝ ʠʟ ʧʦʣʦʞʘʿʘ 1 ʫ ʧʦʣʦʞʘʿ 2 ʧʦ 

ʩʚʠʤ ʧʫʪʘˁʘʤʘ ʧʨʠʢʘʟʘʥʠʤ ʥʘ ʩʣʠʮʠ 4.6. ʇʨʠʣʠʢʦʤ ʧʦʜʠʟʘˁʘ ʠʟ 

ʪʘʯʢʝ 2 ʫ ʪʘʯʢʫ 1 ʧʦ ʙʠʣʦ ʢʦʿʦʿ ʦʜ ʦʚʠʭ ʧʫʪʘˁʘ, ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʠʟʥʦʩʠ 

mgh- . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʩʚʝ ʩʠʣʝ ʯʠʿʠ ʨʘʜ ʥʝ ʟʘʚʠʩʠ ʦʜ ʦʙʣʠʢʘ ʧʫʪʘ ʥʝʛʦ ʩʘʤʦ 

ʦʜ ʢʨʘʿˁʝʛ ʠ ʧʦʯʝʪʥʦʛ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʥʘ ʢʦʿʝ ʜʝʣʫʿʫ, ʥʘʟʠʚʘʿʫ ʩʝ 

ʢʦʥʟʝʨʚʘʪʠʚʥʝ ʩʠʣʝ, ʠ ʜʘ ˂ʝ ʫʩʢʦʨʦ ʟʥʘʪʠ ʨʘʣʦʛ ʟʘ ʪʘʢʘʚ ʥʘʟʠʚ. 

ʇʦʨʝʜ ʩʠʣʝ ʪʝʞʝ, ʢʦʥʟʝʨʚʘʪʠʚʥʝ ʩʫ ʠ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ, ʝʣʘʩʪʠʯʥʝ ʠ ʝʣʝʢʪʨʠʯʥʝ ʩʠʣʝ. 

ʂʘʟʘʪʠ ʜʘ ʧʨʦʩʪʝ ʤʘʰʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʥʦʩʪʘʚʥʘ ʦʨʫʹʘ ʢʦʿʘ ʤʝˁʘʿʫ ʠʥʪʝʥʟʠʪʝʪ, ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʠ 

ʥʘʧʘʜʥʫ ʪʘʯʢʫ ʩʠʣʝ ʧʦʪʨʝʙʥʝ ʟʘ ʚʨʰʝˁʝ ʨʘʜʘ ʠ ʥʘʚʝʩʪʠ ʧʨʠʤʝʨʝ ʧʨʦʩʪʠʭ ʥʘʰʠʥʘ.  

ʇʦʣʫʛʝ ʩʫ ʧʨʦʩʪʝ ʤʘʰʠʥʝ ʿʝʨ ʧʦʤʦ˂ʫ ˁʠʭ ʤʦʞʝʤʦ ʧʦʜʠ˂ʠ ʪʝʨʝʪ ʩʠʣʦʤ ʜʨʫʛʘʯʠʿʦʤ ʦʜ ʪʝʞʠʥʝ ʪʝʨʝʪʘ. 

ɸʢʦ ʥʠʩʫ ʟʘʜʦʚʦˀʝʥʠ ʫʩʣʦʚʠ ʨʘʚʥʦʪʝʞʝ, ʧʦʣʫʛʘ ʨʦʪʠʨʘ ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʧʨʦʤʝʥʝ ʚʠʩʠʥʝ ʪʝʨʝʪʘ, ʪʿ. ʜʦ 

ʚʨʰʝˁʘ ʨʘʜʘ. ʇʨʠ ʪʦʤʝ ʦʜʥʦʩ ʩʠʣʝ ʢʦʿʦʤ ʚʨʰʠʤʦ ʨʘʜ ʠ ʩʠʣʝ ʢʦʿʘ ʚʨʰʠ ʨʘʜ ʥʘ ʧʦʜʠʟʘˁʫ ʪʝʨʝʪʘ 

ʟʘʚʠʩʠ ʦʜ ʦʜʥʦʩʘ ˁʠʭʦʚʠʭ ʢʨʘʢʦʚʘ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʧʨʠʤʝʨʝ ʢʦʿʝ ʩʫ ʫʯʠʣʠ, ʢʦʣʠʮʘ ʟʘ ʧʨʝʚʦʟ ʪʝʨʝʪʘ ʠ ʢʘʥʪʘʨ, ʢʘʦ ʠ ʤʘʢʘʟʝ ʠ 

ʢʣʝʰʪʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʢʨʘʢ ʘʢʪʠʚʥʝ ʩʠʣʝ ʤʥʦʛʦ ʚʝ˂ʠ ʦʜ ʢʨʘʢʘ ʩʠʣʝ ʢʦʿʘ ʚʨʰʠ ʧʦʪʨʝʙʘʥ ʨʘʜ, ʧʘ ʤʥʦʛʦ 

ʤʘˁʦʤ ʩʠʣʦʤ ʤʦʞʝʤʦ ʩʝ˂ʠ ʤʘʢʘʟʘʤʘ ʠʣʠ ʚʘʜʠʪʠ ʝʢʩʝʨʝ ʢʣʝʰʪʠʤʘ. 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʧʦʣʫʛʝ ʢʘʦ ʧʨʦʩʪʝ ʤʘʰʠʥʝ. 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʫ ʫ ʰʝʩʪʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʦ ʭʠʜʨʘʫʣʠʯʥʦʿ ʧʨʝʩʠ ʢʦʿʘ ʩʝ ʩʚʨʩʪʘʚʘ ʫ ʧʦʣʫʛʝ, 

ʘʣʠ ʪʝʯʥʝ. ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʜʘ ʟʙʦʛ ʨʘʚʥʦʤʝʨʥʦʛ ʧʨʦʩʪʠʨʘˁʘ ʧʨʠʪʠʩʢʘ ʢʨʦʟ ʪʝʯʥʦʩʪʠ 

(ʇʘʩʢʘʣʦʚ ʟʘʢʦʥ), ʜʝʣʦʚʘˁʝʤ ʤʘˁʝ ʩʠʣʝ ʥʘ ʢʣʠʧ ʤʘˁʝ ʧʦʚʨʰʠʥʝ ʜʦʙʠʿʘ ʩʝ ʚʝ˂ʘ ʩʠʣʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ 

ʢʣʠʧ ʚʝ˂ʝ ʧʦʚʨʰʠʥʝ ʠ ʜʘ ʩʝ ʪʦ ʢʦʨʠʩʪʠ ʫ ʨʘʟʥʠʤ ʫʨʝʹʘʿʠʤʘ, ʦʜ ʢʦʯʥʠʮʘ ʠ ʚʦʣʘʥʘ ʫ ʘʫʪʦʤʦʙʠʣʠʤʘ ʜʦ 

ʨʘʟʣʠʯʠʪʠʭ ʜʠʟʘʣʠʮʘ ʢʦʿʝ ʤʦʛʫ ʧʦʜʠʟʘʪʠ ʠ ʚʝʦʤʘ ʪʝʰʢʝ ʪʝʨʝʪʝ (ʢʨʘʥʦʚʠ). 

ʉʪʨʤʘ ʨʘʚʘʥ ʤʦʞʝ ʙʠʪʠ ʧʨʦʩʪʘ ʤʘʰʠʥʘ ʿʝʨ ʿʝ ʟʘ ʧʦʜʠʟʘˁʝ ʪʝʣʘ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʧʦʪʨʝʙʥʘ ʩʠʣʘ ʤʘˁʘ 

ʦʜ ʪʝʞʠʥʝ ʪʝʣʘ (gmQ
CC

= ). ɸʢʦ ʿʝ ʪʨʝˁʝ ʟʘʥʝʤʘʨˀʠʚʦ, ʜʘ ʙʠʩʤʦ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʧʦʜʠʟʘʣʠ ʪʝʣʦ 

ʉʣ. 4.5 
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ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘ ˁʝʛʘ ʜʝʣʦʚʘʪʠ ʩʠʣʦʤ ʢʦʿʘ ˂ʝ ʫʨʘʚʥʦʪʝʞʠʪʠ ʢʦʤʧʦʥʝʥʪʫ ʩʠʣʝ ʪʝʞʝ 

ʧʘʨʘʣʝʣʥʫ ʩʪʨʤʦʿ ʨʘʚʥʠ, ʪʿ. ʩʠʣʦʤ pgm
C

 ʤʘˁʝʛ ʠʥʪʝʥʟʠʪʝʪʘ )( p mgmg < . 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʩʪʨʤʫ ʨʘʚʘʥ ʢʘʦ ʧʨʦʩʪʫ ʤʘʰʠʥʫ. 

ʂʦʪʫʨ ʠ ʢʦʪʫʨʘʯʝ (ʩʠʩʪʝʤ ʢʦʪʫʨʦʚʘ) ʪʘʢʦʹʝ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʧʨʦʩʪʝ ʤʘʰʠʥʝ. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʨ ʩʘ ʩʣʠʢʝ 4.7 ï ʪʝʣʦ ʿʝ 

ʤʦʛʫ˂ʝ ʧʦʜʠʟʘʪʠ ʨʘʚʥʦʤʝʨʥʦ ʩʠʣʦʤ ʜʚʦʩʪʨʫʢʦ ʤʘˁʝʛ 

ʠʥʪʝʥʟʠʪʝʪʘ ʦʜ ˁʝʛʦʚʝ ʪʝʞʠʥʝ 2/QF= . 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʢʦʪʫʨʘʯʝ ʢʘʦ ʧʨʦʩʪʝ ʤʘʰʠʥʝ. 

ʇʦʢʘʟʘʪʠ ʜʘ ʢʦʨʠʰ˂ʝˁʝ ʧʨʦʩʪʠʭ ʤʘʰʠʥʘ ʥʝ ʰʪʝʜʠ ʝʥʝʨʛʠʿʫ, 

ʥʠʪʠ ʩʤʘˁʫʿʝ ʧʦʪʨʝʙʘʥ ʨʘʜ. 

ɼʘ ʙʠʩʤʦ ʧʦʜʠʛʣʠ ʪʝʣʦ ʟʘ ʚʠʩʠʥʫ h ʙʝʟ ʢʦʪʫʨʘ, ʪʝʣʦ ʤʦʨʘʤʦ 

ʧʦʜʠʟʘʪʠ ʩʠʣʦʤ ʢʦʿʘ ʿʝ ʿʝʜʥʘʢʘ ʩʠʣʠ ʪʝʞʝ, ʧʘ ʿʝ ʠʟʚʨʰʝʥʠ 

ʨʘʜ mghFhA == . ɼʘ ʙʠʩʤʦ ʪʝʣʦ ʧʦʜʠʛʣʠ ʟʘ ʠʩʪʫ ʚʠʩʠʥʫ 

ʧʦʤʦ˂ʫ ʢʦʪʫʨʘ, ʤʦʨʘʤʦ ʜʝʣʦʚʘʪʠ ʜʚʦʩʪʨʫʢʦ ʤʘˁʦʤ ʩʠʣʦʤ, 

ʘʣʠ ʥʘ ʜʚʦʩʪʨʫʢʦ ʜʫʞʝʤ ʧʫʪʫ, ʧʘ ʿʝ ʠʟʚʨʰʝʥʠ ʨʘʜ ʠʩʪʠ ʢʘʦ 

ʢʘʜʘ ʥʝ ʢʦʨʠʩʪʠʤʦ ʢʦʪʫʨ mghh
F

A == 2
2

.  

ʂʘʦ ʰʪʦ ʟʥʘʪʝ, ʩʠʣʘ ʪʨʝˁʘ ʜʝʣʫʿʝ ʥʘ ʛʨʘʥʠʮʠ ʜʚʘ ʪʝʣʘ ʢʦʿʘ ʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʢʘʜʘ ʿʝ ʨʘʜ 

ʩʠʣʝ ʥʝʛʘʪʠʚʘʥ ʠ ʥʘʚʝʩʪʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʨʘʜ ʩʠʣʝ ʪʨʝˁʘ ʫʚʝʢ ʥʝʛʘʪʠʚʘʥ (ʩʣ. 4.8) ʿʝʨ ʦʥʘ ʟʘʢʣʘʧʘ 

ʫʛʘʦ ʦʜ ¯180  ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʧʦʤʝʨʘˁʘ ʪʝʣʘ ʠ ʜʘ ʠʟʥʦʩʠ: 

sFA tr-= . 

ʅʘ ʧʨʦʠʤʝʨʫ ʩʘ ʩʣʠʢʝ 4.8 ʧʦʢʘʟʘʪʠ ʜʘ ʨʘʜ ʩʠʣʝ ʪʨʝˁʘ ʥʝ ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʧʦʯʝʪʥʦʛ ʠ ʢʨʘʿˁʝʛ ʧʦʣʦʞʘʿʘ 

ʪʝʣʘ, ʥʝʛʦ ʠ ʦʜ ʦʙʣʠʢʘ ʧʫʪʘˁʝ ʧʦ ʢʦʤʝ ʿʝ ʪʝʣʦ ʧʨʝʰʣʦ ʠʟ ʿʝʜʥʦʛ ʫ ʜʨʫʛʠ ʧʦʣʦʞʘʿ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʠʩʪʦ ʚʘʞʠ ʠ ʟʘ ʩʠʣʫ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ. 

ʅʘʚʝʩʪʠ ʜʘ ʩʝ ʩʠʣʝ ʯʠʿʠ ʨʘʜ ʟʘʚʠʩʠ ʦʜ ʦʙʣʠʢʘ ʧʫʪʘˁʝ ʪʝʣʘ ʥʘʟʠʚʘʿʫ ʩʝ ʥʝʢʦʥʟʝʨʚʘʪʠʚʥʝ (ʩʠʣʝ ʪʨʝˁʘ 

ʠ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ). 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʩʪʨʤʫ ʨʘʚʘʥ, ʧʦʣʫʛʝ ʠ ʢʦʪʫʨʘʯʝ ʢʘʦ ʧʨʦʩʪʝ ʤʘʰʠʥʝ. 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 4.33 ʠ 4.35. 
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ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʟʥʘʢʦʚʘ ʨʘʜʘ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʇʦʟʥʘʚʘˁʝ ʠʟʨʘʟʘ ʟʘ ʨʘʜʦʚʝ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, 

- ʈʘʟʫʤʝʚʘˁʝ ʫʣʦʛʝ ʧʨʦʩʪʠʭ ʤʘʰʠʥʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 52 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʈʘʜ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ. ʇʨʦʩʪʝ ʤʘʰʠʥʝ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʨʘʜʠ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ ʠ ʧʨʦʩʪʠʤ ʤʘʰʠʥʘʤʘ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʦʜʨʝʜʠ ʨʘʜʦʚʝ ʩʠʣʝ ʪʨʝˁʘ ʠ ʩʠʣʝ ʪʝʞʝ, 

- ʨʘʟʫʤʝ ʥʘʯʠʥ ʨʘʜʘ ʧʨʦʩʪʠʭ ʤʘʰʠʥʘ, 

- ʧʨʝʧʦʟʥʘ ʫʣʦʛʫ ʧʨʦʩʪʠʭ ʤʘʰʠʥʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ ʠ ʧʦʣʫʛʘʤʘ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʠ 

ʩʠʣʝ ʪʨʝˁʘ ʠ ʟʘ ʧʨʦʩʪʝ ʤʘʰʠʥʝ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ, ʨʘʜʫ ʩʠʣʝ 

ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ ʠ ʧʦʣʫʛʘʤʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ. 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ ʠ ʧʦʣʫʛʘʤʘ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 4.2. ɸʢʦ ʿʝ ʟʘ ʚʝʨʪʠʢʘʣʥʦ ʧʦʜʠʟʘˁʝ ʿʘʙʫʢʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʠʟʚʨʰʝʥ ʨʘʜ ʦʜ J,1  ʟʘ 

ʢʦʣʠʢʦ ʿʝ ʿʘʙʫʢʘ ʧʦʜʠʛʥʫʪʘ? ʄʘʩʘ ʿʘʙʫʢʝ ʿʝ g 100 . 

mghFhA == , . 

ɿʘʜʘʪʘʢ 4.3. ʂʦʣʠʢʠ ʿʝ ʨʘʜ ʩʠʣʝ ʪʨʝˁʘ ʠʥʪʝʥʟʠʪʝʪʘ N 10  ʢʦʿʘ ʥʘ ʪʝʣʦ ʜʝʣʫʿʝ ʜʫʞ ʧʫʪʘ ʜʫʞʠʥʝ ʧʝʪ 

ʤʝʪʘʨʘ? 

N. 50tr -=-= sFA  

ɿʘʜʘʪʘʢ 4.6. ʊʝʨʝʪ ʤʘʩʝ  t1  ʧʦʜʠʛʥʫʪ ʿʝ ʜʠʟʘʣʠʮʦʤ ʥʘ ʚʠʩʠʥʫ ʦʜ m 10  ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ. ʂʦʣʠʢʠ 

ʿʝ ʧʨʠ ʪʦʤʝ ʨʘʜ ʠʟʚʨʰʠʣʘ ʜʠʟʘʣʠʮʘ, ʘ ʢʦʣʠʢʠ ʩʠʣʘ ʪʝʞʝ? ʂʦʣʠʢʠ ʿʝ ʫʢʫʧʘʥ ʨʘʜ ʠʟʚʨʰʝʥ ʥʘʜ ʪʝʨʝʪʦʤ? 

m 02,1º=
mg

A
h
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ʅʘʚʝʩʪʠ ʫʯʝʤʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢʘ: ʪʝʨʝʪ ʩʝ ʧʦʤʝʨʘ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʧʘ ʩʫ ʩʠʣʘ ʪʝʞʝ ʠ ʚʫʯʥʘ ʩʠʣʘ ʿʝʜʥʘʢʠʭ ʠʥʪʝʥʟʠʪʝʪʘ 

)( mgF = , ʘ ʩʫʧʨʦʪʥʠʭ ʩʤʝʨʦʚʘ.  

ɱʝʜʘʥ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʨʘʜ ʜʠʟʘʣʠʮʝ, ʘ ʜʨʫʛʠ ʨʘʜ ʩʠʣʝ ʪʝʞʝ ʠ ʫʢʫʧʘʥ ʨʘʜ: 

, , 0d =+= mgAAA .  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʮʠ 4.37. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

kJ 98,1d === mghFhA kJ 98,1-=-=-= FhmghAmg
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

 

ʈɸɿʈɽɼ: VI  I                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 53 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʆʜʨʝʹʠʚʘˁʝ ʨʘʜʘ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʣʦʛʘʤʘ 

ʊʀʇ ʏɸʉɸ ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʧʨʘʢʪʠʯʘʥ ʨʘʜ 

ʆɹʃʀʎʀ ʈɸɼɸ ʨʘʜ ʫ ʧʘʨʦʚʠʤʘ ʠʣʠ ʛʨʫʧʘʤʘ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʥʘʚʝʜʝʥʘ ʫ ʜʝʪʘˀʥʦʤ ʫʧʫʪʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʚʝʞʙʝ ʫ ʧʨʘʢʪʠʢʫʤʫ  

 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʋ ʮʠˀʫ ʦʙʥʘʚˀʘˁʘ ʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʘ ʫʤʝˁʘ ʫ ʦʙʣʘʩʪʠ ʄʝʭʘʥʠʯʢʠ ʨʘʜ: 

- ʠʟʤʝʨʠʪʠ ʩʠʣʝ ʢʦʿʠʤʘ ʩʝ ʪʝʣʘ ʚʫʢʫ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʣʦʛʘʤʘ, 

- ʧʫʪ ʥʘ ʢʦʤʝ ʜʝʣʫʿʫ ʩʠʣʝ, 

- ʦʜʨʝʜʠʪʠ ʨʘʜʦʚʝ ʚʫʯʥʝ ʩʠʣʝ ʠ ʩʠʣʝ ʪʨʝˁʘ, 

- ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʢʝ ʦ ʦʜʥʦʩʫ ʠʟʤʝʨʝʥʠʭ ʩʠʣʘ ʠ ʭʨʘʧʘʚʦʩʪʠ ʧʦʜʣʦʛʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ:  

- ʤʝʨʠ ʩʠʣʫ ʪʨʝˁʘ, 

- ʤʝʨʠ ʧʨʝʹʝʥʠ ʧʫʪ, 

- ʦʜʨʝʜʠ ʨʘʜʦʚʝ ʚʫʯʥʝ ʩʠʣʝ ʠ ʩʠʣʝ ʪʨʝˁʘ, 

- ʪʘʙʝʣʘʨʥʦ ʧʨʝʜʩʪʘʚʠ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ: 

- ʢʦʤʧʝʪʝʥʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʩʘʨʘʜˁʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʯʠʥ ʤʝʨʝˁʘ ʩʠʣʝ ʠ ʦʜʨʝʹʠʚʘˁʘ ʨʘʜʘ 

ʉʪʚʘʨʘ ʧʦʜʩʪʠʮʘʿʥʫ ʘʪʤʦʩʬʝʨʫ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʀʩʪʠʯʝ ʮʠˀ ʠ ʟʘʜʘʪʘʢ ʚʝʞʙʝ 

ʂʦʥʪʨʦʣʠʰʝ ʧʨʠʙʦʨ 

ʌʦʨʤʠʨʘ ʛʨʫʧʝ (ʠʣʠ ʧʘʨʦʚʝ ʢʘʢʦ 

ʫʯʝʥʠʮʠ ʩʝʜʝ) 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʧʨʘʢʪʠʢʫʤ 

ʠ ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʥʘ ʫʧʫʪʩʪʚʦ 

ɼʘʿʝ ʠʥʩʪʨʫʢʮʠʿʝ  

ʇʨʘʪʠ ʨʘʜ, ʧʦʤʘʞʝ, ʢʦʤʝʥʪʘʨʠʰʝ, 

ʧʦʜʩʪʠʯʝ ʠ ʩʢʨʝ˂ʝ ʧʘʞˁʫ ʥʘ ʙʠʪʥʦ 

ʉʣʫʰʘ ʠ ʢʦʨʠʛʫʿʝ ʠʟʚʝʰʪʘʚʘˁʘ ʫʯʝʥʠʢʘ  

ɺʨʝʜʥʫʿʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ 

ʛʨʫʧʝ 

ʉʣʫʰʘʿʫ, ʫʧʦʟʥʘʿʫ ʩʝ ʩʘ ʧʨʠʙʦʨʦʤ 

ʇʨʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ 

ɼʝʣʝ ʟʘʜʫʞʝˁʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ 

ʇʘʞˀʠʚʦ ʯʠʪʘʿʫ ʪʝʢʩʪ ʫʧʫʪʩʪʚʘ  

ʠ ʧʦʩʪʫʧʘʿʫ ʧʦ ˁʝʤʫ 

ʄʝʨʝ ʚʫʯʥʫ ʩʠʣʫ ʠ ʩʠʣʫ ʪʨʝˁʘ 

ʈʝʟʫʣʪʘʪʝ ʫʧʠʩʫʿʝ ʫ ʪʘʙʝʣʫ 

ʆʜʨʝʹʫʿʫ ʨʘʜʦʚʝ ʚʫʯʥʝ ʩʠʣʝ ʠ ʩʠʣʝ 

ʪʨʝˁʘ 

ʇʨʘʚʠʣʥʦ ʟʘʧʠʩʫʿʫ ʨʝʟʫʣʪʘʪ ʤʝʨʝˁʘ 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʘʥʘʣʠʟʠ ʨʝʟʫʣʪʘʪʘ 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ ʠ ʜʦʧʨʠʥʦʩʝ ʘʥʘʣʠʟʠ 

ʨʝʟʫʣʪʘʪʘ 

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ɼʝʪʘˀʥʘ ʫʧʫʪʩʪʚʘ ʟʘ ʠʟʚʦʹʝˁʝ ʚʝʞʙʝ ʠ ʥʘʯʠʥ ʦʙʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʜʘʪʠ ʩʫ ʫ ʧʨʘʢʪʠʢʫ. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʦ ʤʝʨʝʥʠ ʧʨʝʹʝʥʠ ʧʫʪ 

- ʊʘʯʥʦ ʤʝʨʠ ʚʫʯʥʫ ʩʠʣʫ ʠ ʩʠʣʫ ʪʨʝˁʘ, 

- ʇʨʘʚʠʣʥʦ ʦʜʨʝʹʫʿʝ ʨʘʜʦʚʝ ʚʫʯʥʝ ʩʠʣʝ ʠ ʩʠʣʝ ʪʨʝˁʘ, 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 54 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɽʥʝʨʛʠʿʘ. ɽʥʝʨʛʠʿʘ ʠ ʨʘʜ. ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʩʪʨʤʘ ʨʘʚʘʥ, ʢʫʛʣʝ, ʦʧʨʫʛʘ, ʢʚʘʜʘʨ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʝʥʝʨʛʠʿʦʤ, 

- ʚʝʟʦʤ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ, 

- ʢʠʥʝʪʠʯʢʦʤ ʝʥʝʨʛʠʿʦʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʤ ʠ ʟʥʘʯʘʿ ʝʥʝʨʛʠʿʝ, 

- ʨʘʟʫʤʝ ʚʝʟʫ ʝʥʝʨʠʿʝ ʠ ʨʘʜʘ, 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʠ ʟʥʘʯʘʿ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ, 

- ʦʜʨʝʜʠ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ ʢʦʿʘ ʥʝ ʨʦʪʠʨʘʿʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʝʥʝʨʛʠʿʠ ʠ ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ ʠ 

ˁʠʭʦʚʦʿ ʚʝʟʠ ʩʘ ʨʘʜʦʤ 

ɼʝʤʦʥʩʪʨʠʨʘ ʚʝʟʫ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʇʦʚʝʟʫʿʫ ʧʦʿʘʤ ʝʥʝʨʛʠʿʝ ʠʟ 

ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʩʘ ʬʠʟʠʯʢʦʤ 

ʜʝʬʠʥʠʮʠʿʦʤ ʝʥʝʨʛʠʿʝ 

ʇʦʚʝʟʫʿʫ ʧʦʿʘʤ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ ʫ 

ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ 

ʋʯʝʩʪʚʫʿʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʯʝʥʠʢʝ ʧʦʜʝʩʝʪʠʪʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʧʦʿʤʦʚʝ ʝʥʝʨʛʠʿʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ:  

- ʦ ʟʘʛʘʹʠʚʘˁʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʬʪʝ ʠ ˁʝʥʠʭ ʜʝʨʠʚʘʪʘ ʢʘʦ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ,   

- ʦ ʩʫʥʮʫ, ʚʝʪʨʫ ʠ ʨʝʢʘʤʘ ʩʪʝ ʩʣʫʰʘʣʠ ʢʘʦ ʦ ʠʟʚʦʨʠʤʘ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʥʝ ʟʘʛʘʹʫʿʫ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ. 

- ʦ ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ ʝʥʝʨʛʠʿʝ, ʢʘʦ ʰʪʦ ʿʝ ʝʥʝʨʛʠʿʘ ʠʟ ʙʠʦʣʦʰʢʠʭ ʩʫʧʩʪʘʥʮʠʿʘ ï ʙʠʦʤʘʩʝ 

(ʜʨʚʦ, ʩʣʘʤʘ ʠ ʩʣ.),  

- ʦ ʰʪʝʜˁʠ ʝʥʝʨʛʠʿʝ,  

- ʦ ʢʦʨʠʰ˂ʝˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʜʦʤʘ˂ʠʥʩʪʚʫ ʠ ʫ ʠʥʜʫʩʪʨʠʿʠ, ʨʥʝʨʛʠʿʘ ʥʘʬʪʠʥʠʭ ʜʝʨʠʚʘʪʘ 

ʟʘ ʧʦʢʨʝʪʘˁʝ ʘʫʪʦʤʦʙʠʣʘ, ʝʥʝʨʛʠʿʘ ʩʫʥʮʘ ʟʘ ʟʘʛʨʝʚʘˁʝ ʚʦʜʝ, ʝʥʝʨʛʠʿʘ ʚʝʪʨʘ ʟʘ ʧʦʢʨʝʪʘˁʝ 

ʚʝʪʨʝˁʘʯʘ ʠ ʩʣʠʯʥʦ, 

- ʦ ʛʫʙˀʝˁʫ ʝʥʝʨʛʠʿʝ ʢʘʜʘ ʩʝ ʚʨʩʠ ʨʘʜ ʠ ʩʣ.  

ɼʝʬʠʥʠʩʘʪʠ ʝʥʝʨʛʠʿʫ ʢʘʦ ʤʝʨʫ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʣʘ ʜʘ ʚʨʰʠ ʨʘʜ. 

ɼʝʤʦʥʩʪʨʠʨʘʪʠ ʩʧʦʩʦʙʥʦʩʪ ʚʨʰʝˁʘ ʨʘʜʘ ʪʝʣʘ, ʪʿ. ʧʦʤʝʨʘˁʘ ʜʨʫʛʠʭ ʪʝʣʘ, ʪʝʣʠʤʘ ʢʦʿʘ ʧʦʩʝʜʫʿʫ 

ʝʥʝʨʛʠʿʫ (ʩʣ. 4).   
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ï ʊʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ, ʩʫʜʘʨʦʤ ʤʦʛʫ ʧʦʢʨʝʥʫʪʠ ʪʝʣʘ ʠʩʧʨʝʜ ʩʝʙʝ (ʩʣ. 4.9ʘ).  

ï ʂʘʜʘ ʪʝʣʦ ʩʣʝʪʠ ʩʘ ʩʪʨʤʝ ʨʘʚʥʠ, ʤʦʞʝ ʧʦʢʨʝʥʫʪʠ ʪʝʣʦ ʥʘ ʢʦʿʝ ʥʘʣʝʪʠ (ʩʣ. 4.9ʙ). 

ï ʉʘʙʠʿʝʥʘ ʦʧʨʫʛʘ ʤʦʞʝ ʜʘ ʦʜʛʫʨʥʝ (ʩʣ. 4.9ʚ), ʘ ʨʘʩʪʝʛʥʫʪʘ ʜʘ ʧʨʠʚʫʯʝ ʪʝʣʦ. 

ï ʂʘʜʘ ʩʝ ʦʪʚʦʨʠ ʥʘʜʫʚʘʥ ʙʘʣʦʥ, ʤʦʞʝ ʜʘ ʠʟʛʫʨʘ ʚʘʟʜʫʭ ʠʟ ʩʚʦʿʝ ʫʥʫʪʨʘʰˁʦʩʪʠ. 

ʅʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ, ʪʝʣʘ ʧʦʜʠʛʥʫʪʘ ʥʘ ʥʝʢʫ ʚʠʩʠʥʫ, ʜʝʬʦʨʤʠʩʘʥʘ 

ʦʧʨʫʛʘ ʠ ʥʘʜʫʚʘʥ ʙʘʣʦʥ ʠʤʘʿʫ ʝʥʝʨʛʠʿʫ. 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʤʝˁʘ ʘʢʦ ʪʝʣʦ ʚʨʰʠ ʨʘʜ ʠʣʠ ʘʢʦ 

ʥʝʢʦ ʜʨʫʛʠ ʚʨʰʠ ʨʘʜ ʥʘʜ ʧʦʩʤʘʪʨʘʥʠʤ ʪʝʣʦʤ. ʈʘʟʤʦʪʨʠʪʠ ʥʘʯʠʥʝ ʥʘ ʢʦʿʝ ʩʫ ʝʥʝʨʛʠʿʫ ʜʦʙʠʣʘ ʪʝʣʘ ʥʘ 

ʩʣʠʮʠ 4.9. 

ï  ɼʘ ʙʠ ʪʝʣʦ ʜʦʙʠʣʦ ʙʨʟʠʥʫ, ʤʦʨʘ ʛʘ ʫʙʨʟʘʚʘʪʠ ʥʝʢʘ ʩʠʣʘ ʥʘ ʥʝʢʦʤ ʧʫʪʫ. 

ï ɼʘ ʙʠʩʤʦ ʪʝʣʦ ʧʦʜʠʛʣʠ ʥʘ ʩʪʨʤʫ ʨʘʚʘʥ, ʤʦʨʘʤʦ ʥʘ ˁʝʛʘ ʜʝʣʦʚʘʪʠ ʩʠʣʦʤ ʫʩʤʝʨʝʥʦʤ ʥʘʚʠʰʝ 

ʧʦ ʥʝʢʦʤ ʧʫʪʫ. 

ï  ɼʘ ʙʠ ʦʧʨʫʛʘ ʙʠʣʘ ʜʝʬʦʨʤʠʩʘʥʘ, ʥʘ ˁʫ ʤʦʨʘ ʜʘ ʜʝʣʫʿʝ ʥʝʢʘ ʩʠʣʘ ʥʘ ʥʝʢʦʤ ʧʫʪʫ.  

ï  ɼʘ ʥʘʜʫʚʘʤʦ ʙʘʣʦʥ, ʫ ˁʝʛʘ ʤʦʨʘʤʦ ʧʦʪʠʩʢʠʚʘʪʠ ʥʝʢʦʤ ʩʠʣʦʤ ʚʘʟʜʫʭ ʥʘ ʥʝʢʦʤ ʧʫʪʫ. 

ɿʘʢˀʫʯʠʪʠ: ɼʘ ʙʠ ʪʝʣʦ ʜʦʙʠʣʦ ʝʥʝʨʛʠʿʫ, ʥʘ ˁʝʛʘ ʤʦʨʘ ʜʘ ʜʝʣʫʿʝ ʩʠʣʘ ʥʘ ʦʜʨʝʹʝʥʦʤ ʧʫʪʫ, ʪʿ. ʥʘʜ ˁʠʤ 

ʤʦʨʘ ʜʘ ʚʨʰʠ ʨʘʜ ʜʨʫʛʦ ʪʝʣʦ (ʩʧʦˀʘʰˁʘ ʩʠʣʘ). 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʘʢʦ ʿʝ ʪʝʣʦ ʧʨʝ ʚʨʰʝˁʘ ʨʘʜʘ ʥʘʜ ˁʠʤ ʠʤʘʣʦ ʝʥʝʨʛʠʿʫ, ʠʟʚʨʰʝʥʠ ʨʘʜ ʤʫ ʧʦʚʝ˂ʘʚʘ 

ʝʥʝʨʛʠʿʫ, ʠ ʜʘ ʿʝ ʨʘʜ ʩʧʦˀʘʰˁʝ ʩʠʣʝ ʥʘʜ ʪʝʣʦʤ ʿʝʜʥʘʢ ʧʨʦʤʝʥʠ ʝʥʝʨʛʠʿʝ ʪʝʣʘ ED , ʪʿ. ʨʘʟʣʠʮʠ 

ʝʥʝʨʛʠʿʝ ʪʝʣʘ ʫ ʢʨʘʿˁʝʤ (2E ) ʠ ʧʦʯʝʪʥʦʤ (1E ) ʧʦʣʦʞʘʿʫ, ʦʜʥʦʩʥʦ: 
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12spolj ȹ EEEA -== . 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʟʘʢˀʫʯʠʪʠ ʜʘ ʧʦʩʣʝ ʩʚʘʢʦʛ ʨʘʜʘ ʢʦʿʠ ʠʟʚʨʰʠ ʧʦʩʤʘʪʨʘʥʦ ʪʝʣʦ, ʩʤʘˁʫʿʝ ˁʝʛʦʚʘ 

ʝʥʝʨʛʠʿʘ, ʦʧʜʥʦʩʥʦ: ʈʘʜ ʧʦʩʤʘʪʨʘʥʦʛ ʪʝʣʘ ʥʘʜ ʜʨʫʛʠʤ ʪʝʣʠʤʘ ʩʤʘˁʫʿʝ ʤʫ ʝʥʝʨʛʠʿʫ ʟʘ ʠʟʥʦʩ 

ʠʟʚʨʰʝʥʦʛ ʨʘʜʘ. ʈʘʜ ʧʦʩʤʘʪʨʘʥʦʛ ʪʝʣʘ ʿʝ ʿʝʜʥʘʢ ʨʘʟʣʠʮʠ ˁʝʛʦʚʝ ʝʥʝʨʛʠʿʝ ʫ ʧʦʯʝʪʥʦʤ (1E ) ʠ 

ʢʨʘʿˁʝʤ ʧʦʣʦʞʘʿʫ (2E ), ʪʿ. ʥʝʛʘʪʠʚʥʦʿ ʧʨʦʤʝʥʠ ˁʝʛʦʚʝ ʝʥʝʨʛʠʿʝ Eȹ- , ʦʜʥʦʩʥʦ: 

EEEA ȹ21tela -=-= . 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʜʘ ʿʝ ʧʨʦʤʝʥʘ ʥʝʢʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʿʝʜʥʘʢʘ ʿʝ ʨʘʟʣʠʮʠ ʢʨʘʿˁʝ ʠ ʧʦʯʝʪʥʝ 

ʚʨʝʜʥʦʩʪʠ ʪʝ ʚʝʣʠʯʠʥʝ. ɸʢʦ ʩʝ ʚʝʣʠʯʠʥʘ ʧʦʚʝ˂ʘʚʘ, ʧʨʦʤʝʥʘ ʿʝ ʧʦʟʠʪʠʚʥʘ, ʘ ʘʢʦ ʩʝ ʩʤʘˁʫʿʝ, ʧʨʦʤʝʥʘ ʿʝ 

ʥʝʛʘʪʠʚʥʘ 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʿʝʜʠʥʠʮʘ ʟʘ ʝʥʝʨʛʠʿʫ ʠʩʪʘ ʢʘʦ ʟʘ ʨʘʜ, ʪʿ. ˅ʫʣ (ɱ). 

ʇʦʥʦʚʠʪʠ ʜʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʚʨʰʝ ʨʘʜ (ʝʥʝʨʛʠʿʫ), ʫʜʘʨʦʤ ʫ ʥʝʢʦ ʜʨʫʛʦ ʪʝʣʦ 

ʤʦʛʫ ʛʘ ʧʦʢʨʝʥʫʪʠ (ʩʣ. 4.9) ï ʥʦʛʘ ʫ ʧʦʢʨʝʪʫ ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʦʢʨʝʥʝ ʣʦʧʪʫ, ʪʝʢʫ˂ʘ ʚʦʜʘ ʠʣʠ ʚʝʪʘʨ 

ʜʘ ʦʙʨ˂ʫ ʪʦʯʘʢ ʩʘ ʣʦʧʘʪʠʮʘʤʘ (ʩʣ. 4.10) ʠ ʩʣ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʫ ʥʘʚʝʜʝʥʠʤ ʠ ʩʣʠʯʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʪʝʣʘ ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʚʨʰʝ ʨʘʜ ʟʘʭʚʘˀʫʿʫ˂ʠ 

ʩʚʦʤ ʢʨʝʪʘˁʫ, ʧʘ ʜʘ ʢʘʞʝʤʦ ʜʘ ʠʤʘʿʫ ʝʥʝʨʛʠʿʫ ʢʨʝʪʘˁʘ. ɼʝʬʠʥʠʩʘʪʠ: 

ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʿʝ ʝʥʝʨʛʠʿʘ ʢʨʝʪʘˁʘ ʪʝʣʘ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʚʝ˂ʘ ʢʦʜ ʪʝʣʘ ʚʝ˂ʠʭ ʤʘʩʘ ʠ ʢʦʿʘ 

ʩʝ ʢʨʝ˂ʫ ʚʝ˂ʠʤ ʙʨʟʠʥʘʤʘ.  

ʋʟ ʧʦʤʦ˂, ʫʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʠ ʠʟʨʘʟ ʟʘ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʚʘˁʝ 

ʪʝʣʘ ʤʘʩʝ m ʢʦʿʝ ʿʝ ʧʨʝʪʭʦʜʥʦ ʤʠʨʦʚʘʣʦ (ʩʣ. 4.11).  

ʈʘʜ ʩʠʣʝ ʢʦʿʘ ʫʙʨʟʘʚʘ ʪʝʣʦ ʜʦ ʙʨʟʠʥʝ asv 22 =  ʠʟʥʦʩʠ 
2

2mv
masFsA === . 
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ɿʘʢˀʫʯʠʪʠ: ʇʦʟʠʪʠʚʘʥ ʨʘʜ ʩʧʦˀʘʰˁʝ ʩʠʣʝ ʧʦʚʝ˂ʘʚʘ ʝʥʝʨʛʠʿʫ ʪʝʣʘ, ʘ ʧʦʰʪʦ ʩʝ ʨʘʜʠ ʦ ʝʥʝʨʛʠʿʠ 

ʢʨʝʪʘˁʘ, ʪʦ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʠ ʦʥʘ ʿʝ ʿʝʜʥʘʢʘ: 

2

2mv
E =k . 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʦʚʦʤ ʬʦʨʤʫʣʦʤ ʦʜʨʝʹʝʥʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʤʘʪʝʨʠʿʘʣʥʝ ʪʘʯʢʝ ʠ ʪʝʣʘ ʢʦʿʘ ʥʝ 

ʨʦʪʠʨʘʿʫ, ʘ ʜʘ ˂ʝ ʬʦʨʤʫʣʫ ʟʘ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ ʢʦʿʘ ʨʦʪʠʨʘʿʫ ʫʯʠʪʠ ʫ ʩʪʘʨʠʿʠʤ ʨʘʟʨʝʜʠʤʘ.  

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 4.40. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʟʥʘʯʘʿʘ ʝʥʝʨʛʠʿʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ 

- ʀʩʧʨʘʚʥʦ ʟʘʢˀʫʯʫʿʝ ʦ ʦʜʥʦʩʫ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʤʘ ʢʠʥʝʪʠʯʢʝ ʥʝʛʨʠʿʝ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʫʿʝ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 

ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 55 

 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɽʥʝʨʛʠʿʘ. ɽʥʝʨʛʠʿʘ ʠ ʨʘʜ. ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʝʥʝʨʛʠʿʠ, ˁʝʥʦʿ ʚʝʟʠ ʩʘ ʨʘʜʦʤ ʠ ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʤʠ ʟʥʘʯʘʿ ʝʥʝʨʛʠʿʝ, 

- ʨʘʟʫʤʝ ʚʝʟʫ ʝʥʝʨʠʿʝ ʠ ʨʘʜʘ, 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʠ ʟʥʘʯʘʿ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ, 

- ʦʜʨʝʜʠ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ ʢʦʿʘ ʥʝ ʨʦʪʠʨʘʿʫ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʝʥʝʨʛʠʿʠ, ˁʝʥʦʿ ʚʝʟʠ ʩʘ ʨʘʜʦʤ 

ʠ ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʝʥʝʨʛʠʿʫ, ʨʘʜ ʠ 

ˁʠʭʦʚʫ ʚʝʟʫ 

ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʝʥʝʨʛʠʿʠ, ˁʝʥʦʿ ʚʝʟʠ ʩʘ ʨʘʜʦʤ ʠ 

ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʝʥʝʨʛʠʿʠ, ˁʝʥʦʿ ʚʝʟʠ ʩʘ ʨʘʜʦʤ ʠ ʢʠʥʝʪʠʯʢʦʿ 

ʝʥʝʨʛʠʿʠ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 4.11. ʂʦʣʠʢʘ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʣʦʧʪʝ ʤʘʩʝ g 200  ʢʘʜʘ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ m/s? 20  

J. 40
2

2

k ==
mv

E  

ɿʘʜʘʪʘʢ 4.12. ɸʫʪʦʤʦʙʠʣ ʤʘʩʝ kg 800  ʨʘʚʥʦʤʝʨʥʦ ʩʝ ʫʙʨʟʘʚʘ ʫʙʨʟʘˁʝʤ .m/s 2 2
 ʂʦʣʠʢʘ ʤʫ ʿʝ 

ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʥʘʢʦʥ ʜʝʩʝʪ ʩʝʢʫʥʜʠ ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ? 

,atv=    kJ. 160
2

22

k ==
tma

E  
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ɿʘʜʘʪʘʢ 4.15. ɸʫʪʦʙʫʩ ʫ ʢʦʤʝ ʩʝ ʚʦʟʠ ʯʦʚʝʢ ʢʨʝ˂ʝ ʩʝ ʫʙʨʟʘʥʦ. ɿʙʦʛ ʠʥʝʨʮʠʿʝ ʯʦʚʝʢ ʫ ˁʝʤʫ ʧʦʣʝʪʠ 

ʫʥʘʟʘʜ. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʘʫʪʦʙʫʩ ʠʤʘ ʙʨʟʠʥʫ  ʙʨʟʠʥʘ ʯʦʚʝʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʫʪʦʙʫʩ ʿʝ  

ʆʜʨʝʜʠʪʠ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʯʦʚʝʢʘ, ʘʢʦ ʤʫ ʿʝ ʤʘʩʘ  

ʋʯʝʥʠʢ ʢʦʿʠ ʟʥʘ ʜʘ ʙʨʟʠʥʘ ʠ ʢʠʥʝʪʠʯʢʘ ʩʝʥʝʨʛʠʿʘ ʟʘʚʠʩʝ ʦʜ ʨʝʬʝʨʝʥʪʥʦʛ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʿʝ ʩʝ ʢʨʝʪʘˁʝ ʧʦʩʤʘʪʨʘ, 

ʦʜʨʝʹʫʿʝ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʪʦʙʫʩ: 

 

ɼʨʫʛʠ ʫʯʝʥʠʢ ʦʜʨʝʹʫʿʝ ʙʨʟʠʥʫ ʯʦʚʝʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʪ,  ʢʘʦ ʠ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʫʪ:  

 

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 4.41. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 

 

 

 

 

 

 

 

 

 

 

,km/h 18 .m/s 1

.kg75

J. 5.37
2

2
ļ

k ==
mv

E

m/s, 4ļa =-=¡ vvv

J. 600
2

2

k =
¡

=¡
vm

E



198 

 

 

ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 56 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʇʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ. ʋʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʩʪʨʤʘ ʨʘʚʘʥ, ʢʫʛʣʝ, ʦʧʨʫʛʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ʧʦʪʝʥʮʠʿʘʣʥʦʤ ʝʥʝʨʛʠʿʦʤ, 

- ʚʝʟʦʤʝ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ, 

- ʫʢʫʧʥʦʤ ʤʝʭʘʥʠʯʢʦʤ ʝʥʝʨʛʠʿʦʤ. 

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʤʠ ʟʥʘʯʘʿ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ, 

- ʨʘʟʫʤʝ ʚʝʟʫ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʠʿʝ ʠ ʨʘʜʘ, 

- ʟʥʘ ʜʘ ʦʜʨʝʜʠ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ ʫ ʙʣʠʟʠʥʠ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ, 

- ʟʥʘ ʜʘ ʦʜʨʝʜʠ ʫʢʫʧʥʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ, ʝʥʝʨʛʠʿʠ ʠ 

ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʧʦʪʝʥʮʠʿʘʣʥʦʿ ʝʥʝʨʛʠʿʠ, ʧʦʩʝʙʥʦ ʫ 

ʙʣʠʟʠʥʠ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ ʠ ʫʢʫʧʥʦʿ 

ʤʝʭʘʥʠʯʢʦʿ ʝʥʝʨʛʠʿʠ 

ɼʝʤʦʥʩʪʨʠʨʘ ʧʦʩʪʦʿʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʝ 

ʝʥʝʨʛʠʿʝ ʠ ʥʘʛʣʘʰʘʚʘ ˁʝʥʫ ʟʘʚʠʩʥʦʩʪ 

ʦʜ ʨʝʬʝʨʝʥʪʥʦʛ ʥʠʚʦʘ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʇʦʚʝʟʫʿʫ ʧʦʿʘʤ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ 

ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʩʘ ʬʠʟʠʯʢʦʤ 

ʜʝʬʠʥʠʮʠʿʦʤ ʝʥʝʨʛʠʿʝ 

ʇʦʚʝʟʫʿʫ ʧʦʿʘʤ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ 

ʠ ʨʘʜʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ 

ʇʦʤʘʞʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ, ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ ʠ ʚʝʟʠ ʝʥʝʨʛʠʿʝ 

ʠ ʨʘʜʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʇʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʨʘʥʠʿʝ ʥʘʫʯʝʥʦ, ʜʘ ʝʥʝʨʛʠʿʫ ʠʤʘʿʫ ʠ ʪʝʣʘ ʥʘ ʥʝʢʦʿ ʚʠʩʠʥʠ, ʜʝʬʦʨʤʠʩʘʥʘ ʦʧʨʫʛʘ 

ʠ ʥʘʜʫʚʘʥ ʙʘʣʦʥ.  

ʅʘʛʣʘʩʠʪʠ ʜʘ ʫ ʩʚʠʤ ʦʚʠʤ ʧʨʠʤʝʨʠʤʘ ʪʝʣʘ ʠʤʘʿʫ ʝʥʝʨʛʠʿʫ ʟʙʦʛ ʫʟʘʿʘʤʥʦʛ ʜʝʣʦʚʘˁʘ ʩʘ ʜʨʫʛʠʤ ʪʝʣʠʤʘ:  

- ɿʝʤˀʘ ʠ ʪʝʣʦ ʥʘ ʥʝʢʦʿ ʚʠʩʠʥʠ ʠʟʥʘʜ ˁʝʥʝ ʧʦʚʨʰʠʥʝ (ʩʣ. 4.12ʘ),  

- ʪʝʣʦ ʢʦʿʝ ʿʝ ʠʩʪʝʛʣʦ ʦʧʨʫʛʫ ʠ ʦʧʨʫʛʘ (ʩʣ. 4.12ʙ) ʠ 

- ʙʘʣʦʥ ʩʘ ʚʘʟʜʫʭʦʤ ʫ ˁʝʤʫ.  

ʂʘʟʘʪʠ ʜʘ ʩʝ ʝʥʝʨʛʠʿʝ ʢʦʿʝ ʧʦʪʠʯʫ ʦʜ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ ʥʘʟʠʚʘʿʫ ʩʝ ʧʦʪʝʥʮʠʿʘʣʥʝ (ʪʝʣʘ ʥʘ 

ʥʝʢʦʿ ʚʠʩʠʥʠ, ʜʝʬʦʨʤʠʩʘʥʝ ʦʧʨʫʛʝ, ʥʘʜʫʚʘʥʦʛ ʙʘʣʦʥʘ) ʠ ʜʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʟʘʚʠʩʠ ʦʜ ʩʠʣʘ 

ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʧʦʩʤʘʪʨʘʥʠʭ ʪʝʣʘ. 
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ʇʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʿʝ ʝʥʝʨʛʠʿʘ ʤʝʹʫʩʦʙʥʦʛ ʜʝʣʦʚʘˁʘ ʪʝʣʘ. 

ɼʝʬʠʥʠʩʘʪʠ ʛʨʘʚʠʪʘʮʠʦʥʫ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʫ 

ʙʣʠʟʠʥʠ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ, ʢʘʦ ʝʥʝʨʛʠʿʫ ʛʨʘʚʠʪʘʮʠʦʥʦʛ 

ʜʝʣʦʚʘˁʘ ʠʟʤʝʹʫ ɿʝʤˀʝ ʠ ʪʝʣʘ ʫ ʙʣʠʟʠʥʠ ˁʝʥʝ ʧʦʚʨʰʠʥʝ. 

ʂʨʦʟ ʜʠʩʢʫʩʠʿʫ ʥʘʚʝʩʪʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʿʝ ʦʚʘ ʝʥʝʨʛʠʿʘ 

ʚʝ˂ʘ ʢʦʜ ʪʝʣʘ ʚʝ˂ʝ ʤʘʩʝ ʢʘʜʘ ʩʝ ʥʘʣʘʟʝ ʥʘ ʚʝ˂ʦʿ ʚʠʩʠʥʠ. 

ʋʯʝʥʠʢ ʥʘ ʪʘʙʣʠ ʠʟʚʦʜʠ ʠʟʨʘʟ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ 

ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʧʦʜʠʟʘˁʝ ʪʝʣʘ ʤʘʩʝ m 

ʩʘ ʧʦʜʣʦʛʝ ʥʘ ʚʠʩʠʥʫ h (ʩʣ. 4.13). ʇʦʰʪʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ, 

ʩʠʣʘ ʢʦʿʘ ʛʘ ʧʦʜʠʞʝ ʠ ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ ʤʦʨʘʿʫ ʠʤʘʪʠ ʿʝʜʥʘ-

ʢʝ ʠʥʪʝʥʟʠʪʝʪʝ, ʧʘ ˁʝʥ ʨʘʜ ʠʟʥʦʩʠ  

mghFhA == . 

ʉʘ ʫʯʝʥʠʮʠʤʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ, ʧʦʰʪʦ ʩʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʪʝʣʘ ʥʝ ʤʝˁʘ, ʠ ʧʦʰʪʦ ʩʝ ʨʘʜʠ ʦ ʝʥʝʨʛʠʿʠ ʢʦʿʘ ʿʝ ʧʦʩʣʝʜʠʮʘ 

ʛʨʘʚʠʪʘʮʠʦʥʦʛ ʜʝʣʦʚʘˁʘ ɿʝʤˀʝ ʠ ʪʝʣʘ, ʜʘ ʧʦʪʝʥʮʠʿʘʥʘ ʝʥʝʩʨʠʿʘ 

ʫ ʙʣʠʟʠʥʠ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ ʠ ʠʟʥʦʩʠ:  

mghE =p . 

ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʜʘ ʣʠ ʚʠʩʠʥʫ ʫʚʝʢ ʨʘʯʫʥʘʿʫ ʦʜ ʪʣʘ. ʆʯʝʢʠʚʘʥʠ ʦʜʛʦʚʦʨ ʥʝ, ʤʦʞʝ ʩʝ ʨʘʯʫʥʘʪʠ ʦʜ 

ʧʦʚʨʰʠʥʝ ʧʦʜʘ, ʩʪʦʣʘ, ʜʥʘ ʙʫʥʘʨʘ ʠ ʩʣʠʯʥʦ. 

ʂʘʟʘʪʠ ʜʘ ʩʝ ʥʠʚʦ ʦʜ ʢʦʛʘ ʩʝ ʤʝʨʠ ʚʠʩʠʥʘ ʪʝʣʘ ʥʘʟʠʚʘ ʨʝʬʝʨʝʥʪʥʠ ʥʠʚʦ. 

ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʢʦʣʠʢʘ ʿʝ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʥʘ ʨʝʬʝʨʝʥʪʥʦʤ ʥʠʚʦʫ. ʆʯʝʢʠʚʘʥʠ ʦʜʛʦʚ ʨ: 

ʅʫʣʘ.  

ʉʘ ʫʯʝʥʠʮʠʤʘ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʘʢ ʜʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʟʘʚʠʩʠ ʦʜ ʠʟʙʦʨʘ ʨʝʬʝʨʝʥʪʥʦʛ ʥʠʚʦʘ. 

ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʨʘʜ ʢʦʿʠ ʪʝʣʦ ʚʨʰʠ ʿʝʜʥʘʢ ʿʝ ʨʘʟʣʠʮʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʝʥʝʨʛʠʿʘ, ʠ ʜʘ ʿʝ ʦʥʘ ʠʩʪʘ ʙʝʟ 

ʦʙʟʠʨʘ ʥʘ ʠʟʙʦʨ ʨʝʬʝʨʝʥʪʥʦʛ ʥʠʚʦʘ. 

ʆʙʿʘʩʥʠʪʠ ʩʣʠʢʫ 4.14. ʅʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʠʩʧʦʜ ʨʝʬʝʨʝʥʪʥʦʛ ʥʠʚʦʘ 

ʥʝʛʘʪʠʚʥʘ ï ʥʘ ʧʨʠʤʝʨ. 

ʅʘʛʣʘʩʠʪʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʨʝʬʝʨʥʪʥʠ ʥʠʚʦ ʙʠʨʘ ʪʘʢʦ ʜʘ ʪʦ ʙʫʜʝ ʥʘʿʥʠʞʠ ʥʠʚʦ ʥʘ ʢʦʿʠ ʪʝʣʦ ʜʦʩʧʝʚʘ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʩʣʫʯʘʿʫ ï ʨʝʬʝʨʝʥʪʥʠ ʥʠʚʦ 1 ʫ ʧʨʠʤʝʨʫ ʩʘ ʩʣʠʢʝ 4.14. 

ʉʣ. 4.13 
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ʅʘʚʝʩʪʠ ʧʨʠʤʝʨʝ ʜʨʫʛʠʭ ʧʦʪʝʥʮʠʿʘʥʠʭ ʝʥʝʨʛʠʿʘ. 

ɻʨʘʚʠʪʘʮʠʦʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ, ʢʦʿʘ ʟʘʚʠʩʠ ʦʜ ʤʘʩʘ ʪʝʣʘ ʠ ʨʘʩʪʦʿʘˁʘ 

ʠʟʤʝʹʫ ˁʠʭ. 

ɽʣʝʢʪʨʦʩʪʘʪʠʯʢʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʠʟʤʝʹʫ ʥʘʝʣʝʢʪʨʠʩʘʥʠʭ ʪʝʣʘ, ʢʦʿʘ ʟʘʚʠʩʠ ʦʜ 

ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʠ ʨʘʩʪʦʿʘˁʘ ʪʝʣʘ (ʯʝʰʘˀ ʥʘʝʣʝʢʪʨʠʩʘʥ ʪʨʝˁʝʤ ʦ ʢʦʩʫ ʠ ʢʦʩʘ). 

ɽʣʘʩʪʠʯʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʧʦʩʪʦʿʠ ʢʦʜ ʪʝʣʘ ʢʦʿʘ ʩʝ ʤʝʹʫʩʦʙʥʦ ʜʝʬʦʨʤʠʰʫ (ʜʝʬʦʨʤʠʩʘʥʘ 

ʦʧʨʫʛʘ ʠ ʥʘʜʫʚʘʥ ʙʘʣʦʥ). 

ʇʦʜʩʝʪʠʪʠ ʜʘ ʪʝʣʦ ʤʦʞʝ ʚʨʰʠʪʠ ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʟʘʭʚʘˀʫʿʫ˂ʠ ʧʦʩʝʜʦʚʘˁʫ ʠ ʢʠʥʝʪʠʯʢʝ ʠ ʧʦʪʝʥʮʠʿʘʥʝ 

ʝʥʝʨʛʠʿʝ. ʅʘʚʝʩʪʠ ʜʘ ʿʝ ʟʙʦʛ ʪʦʛʘ ʟʘ ʚʨʰʝˁʝ ʨʘʜʘ ʚʘʞʘʥ ʟʙʠʨ ʢʠʥʝʪʠʯʢʝ ʠ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ, ʢʦʿʠ 

ʩʝ ʥʘʟʠʚʘ  ʫʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ. 

ʋʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ E  ʿʝ ʟʙʠʨ ˁʝʛʦʚʝ  ʢʠʥʝʪʠʯʢʝ (kE ) ʠ ʧʦʪʝʥʮʠʿʘʣʥʝ (pE ), 

ʝʥʝʨʛʠʿʝ:      pk EEE += . 

ʅʘʧʦʤʝʥʫʪʠ ʜʘ ʧʦʨʝʜ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ ʠ ʜʨʫʛʠ ʦʙʣʠʮʠ ʝʥʝʨʛʠʿʝ, ʟʘ ʢʦʿʝ ʩʫ ʩʠʛʫʨʥʦ ʯʫʣʠ: 

ʪʦʧʣʦʪʥʘ, ʝʥʝʨʛʠʿʘ ʬʠʟʠʯʢʠʭ ʧʦˀʘ, ʥʫʢʣʝʘʨʥʘ, ʠ ʜʨʫʛʝ.   

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʠʪʠ ʫʩʚʦʿʝʥʦʩʪ ʠʟʣʦʞʝʥʦʛ ʛʨʘʜʠʚʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ɿʘʜʘʪʘʢ 4.43. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʦʧʰʪʝʛ ʧʦʿʤʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ 

- ʀʩʧʨʘʚʥʦ ʦʜʨʝʹʠʚʘˁʝ ʛʨʘʚʠʪʘʮʠʦʥʝ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ ʪʝʣʘ ʫ ʙʣʠʟʠʥʠ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ 

- ʀʩʧʨʘʚʥʦ ʟʘʢˀʫʯʫʿʝ ʦ ʦʜʥʦʩʫ ʧʦʪʝʥʮʠʿʘʥʝ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʘʤ ʨʝʬʝʨʝʥʪʥʦʛ ʥʠʚʦʘ 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʿʤʘ ʫʢʫʧʥʝ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʪʦʢʦʤ ʯʘʩʘ (ʠʩʧʨʘʚʥʠ ʢʦʤʝʥʪʘʨʠ, ʫʯʝʩʪʚʦʚʘˁʝ ʫ 
ʜʠʩʢʫʩʠʿʠ, ʮʨʪʘˁʫ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ...) 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 57 

 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ʇʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ. ʋʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʊʀʇ ʏɸʉɸ ʧʦʥʘʚˀʘˁʝ, ʫʪʚʨʹʠʚʘˁʝ, ʧʨʦʚʝʨʘ ʟʥʘˁʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʜʠʿʘʣʦʰʢʘ, ʪʝʢʩʪʫʘʣʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ: 

- ʫʪʚʨʹʠʚʘˁʘ ʠ ʧʨʦʚʝʨʘ ʟʥʘˁʘ ʦ ʧʦʪʝʥʮʠʿʘʣʥʦʿ ʝʥʝʨʛʠʿʠ ʠ ʫʢʫʧʥʦʿ ʤʝʭʘʥʠʯʢʦʿ ʝʥʝʨʛʠʿʠ, 

- ʧʨʠʤʝʥʘ ʥʘʫʯʝʥʦʛ ʥʘ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʘʢʘ,  

- ʧʨʦʚʝʨʘ ʠ ʦʮʝʥʘ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʠ ʟʥʘʯʘʿ ʧʦʪʝʥʮʠʿʘʥʝ ʝʥʝʨʛʠʿʝ ʪʝʣʘ, 

- ʨʘʟʫʤʝ ʚʝʟʫ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʠʿʝ ʠ ʨʘʜʘ, 

- ʦʜʨʝʜʠ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ, 

- ʦʜʨʝʜʠ ʫʢʫʧʥʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ʪʝʣʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ 
ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʫʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʥʘ 

ʥʘʫʯʝʥʦ ʦ ʝʥʝʨʛʠʿʠ, ʧʦʪʝʥʮʠʿʘʣʥʦʿ ʠ 

ʫʢʫʧʥʦʿ ʝʥʝʨʛʠʿʠ 

ʉʣʫʰʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, ʦʜʛʦʚʘʨʘʿʫ 

ɻʣʘʚʥʠ 
ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ, 

ʫʩʤʝʨʘʚʘ ʧʘʞˁʫ ʫʯʝʥʠʢʘ ʥʘ ʘʥʘʣʠʟʫ 

ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ 

ʝʥʝʨʛʠʿ ʠ ʫʢʫʧʥʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ 
ʉʣʫʰʘ, ʢʦʤʝʥʪʘʨʠʰʝ, ʢʦʨʠʛʫʿʝ, 

ʫʩʤʝʨʘʚʘ ʠ ʚʨʝʜʥʫʿʝ 

ʋʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʥʘ ʢʦʥʢʨʝʪʥʝ ʟʘʜʘʪʢʝ 

ʠʟ ʧʨʘʢʪʠʢʫʤʘ ʫʩʤʝʨʘʚʘʿʫ˂ʠ ʠʭ ʜʘ 

ʧʨʘʚʠʣʥʦ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ 

ɼʠʬʝʨʝʥʮʠʨʘ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʫʯʝʥʠʮʠʤʘ 

ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʇʨʘʪʠ ʨʘʜ, ʢʦʤʝʥʪʘʨʠʰʝ, ʚʨʝʜʥʫʿʝ, 

ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʟʘʢˀʫʯʠʚʘˁʝ 

ʉʣʫʰʘʿʫ, ʧʦʜʩʝ˂ʘʿʫ ʩʝ, ʨʘʟʤʠʰˀʘʿʫ, 

ʧʦʚʝʟʫʿʫ, ʧʨʠʤʝˁʫʿʫ, ʟʘʧʠʩʫʿʫ 

ʇʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ɸʥʘʣʠʟʠʨʘʿʫ ʧʨʦʙʣʝʤʝ, ʠʟʚʣʘʯʝ 

ʟʘʢˀʫʯʢʝ, ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ, 

ʨʘʯʫʥʘʿʫ, ʮʨʪʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ 

ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʧʦʤʘʞʫ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʥʘ ʪʘʙʣʠ 

 

ɿʘʚʨʰʥʠ 
ʋʢʘʟʫʿʝ ʥʘ ʝʚʝʥʪʫʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠʣʠ 

ʛʨʝʰʢʝ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʢʦʤʝʥʪʘʨʠʰʫ, 

ʦʜʛʦʚʘʨʘʿʫ, ʟʘʧʠʩʫʿʫ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫʢʨʘʪʢʦ ʧʦʥʦʚʠʪʠ ʥʘʿʚʘʞʥʠʿʝ ʥʘʫʯʝʥʦ ʦ ʧʦʪʝʥʮʠʿʘʣʥʦʿ ʠ ʫʢʫʧʥʦʿ 

ʤʝʭʘʥʠʯʢʦʿ ʝʥʝʨʛʠʿʠ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ  

- ʧʦʥʦʚʠʪʠ ʥʘʫʯʝʥʦ, 

- ʫʪʚʨʜʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ, 

- ʧʨʦʚʝʨʠʪʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʧʦʩʝʙʥʦ ʦ ʧʦʪʝʥʮʠʿʘʣʥʦʿ ʠ ʫʢʫʧʥʦʿ ʝʥʝʨʛʠʿʠ. 

ʋʨʘʜʠʪʠ ʥʝʢʝ ʦʜ ʟʘʜʘʪʘʢʘ ʠʟ ʧʨʘʢʪʠʢʫʤʘ, ʥʘ ʧʨʠʤʝʨ, ʟʘʜʘʪʢʝ ʫ ʧʨʠʣʦʛʫ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʙʣʝʤ ʫ 

ʨʘʟʫʤʝʚʘˁʫ ʦʜʨʝʹʝʥʠʭ ʪʝʤʘ, ʧʨʦʤʝʥʠʪʠ ʟʘʜʘʪʢʝ ʜʘ ʙʠ ʩʝ ʪʘ ʪʝʤʘ ʜʝʪʘˀʥʠʿʝ ʦʙʨʘʜʠʣʘ. 

ʋʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʢʝ ʥʘ ʪʘʙʣʠ ʫʟ ʧʦʤʦ˂ ʦʩʪʘʣʠʭ ʫʯʝʥʠʢʘ. 

ɿʘʜʘʪʘʢ 4.13. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʜʝʯʘʢ ʤʘʩʝ  ʠʤʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ  ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʦʜʣʦʛʫ? 

,  

ɿʘʜʘʪʘʢ 4.14. ʂʦʣʠʢʫ ʛʨʘʚʠʪʘʮʠʦʥʫ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜ ʠʤʘ ʪʝʣʦ ʤʘʩʝ  ʥʘ 

ʚʠʩʠʥʠ  ʠʟʥʘʜ ʩʪʦʣʘ, ʘʢʦ ʿʝ ʚʠʩʠʥʘ ʩʪʦʣʘ  

ɺʠʩʠʥʘ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜ ʿʝ  ʧʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʠʟʥʦʩʠ: 

. 

 ʇʠʪʘʪʠ ʫʯʝʥʠʢʝ ʢʦʣʠʢʘ ʿʝ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʦ. ʆʯʝʢʠʚʘʥʠ ʦʜʛʦʚʨ: . 
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ɿʘʜʘʪʘʢ 4.45. ʊʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ cm. 120=h  ʇʦʩʣʝ ʢʦʛ ʚʨʝʤʝʥʘ ʤʫ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʿʝʜʥʘʢʘ ʧʦʪʝʥʮʠʿʘʣʥʦʿ? 

ɼʚʘ ʠʣʠ ʚʠʰʝ ʫʯʝʥʠʢʘ ʧʨʘʮʠʿʘʣʥʦ ʨʝʰʘʚʘʿʫ ʟʘʜʘʪʘʢ.  

, , , ,  ,   

ɿʘʚʨʰʥʠ ʜʝʦ ʯʘʩʘ 

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʫ ʠʟʨʘʜʠ ʟʘʜʘʪʘʢʘ. 

ʇʦ ʧʦʪʨʝʙʠ ʧʦʥʦʚʠʪʠ ʫʢʨʘʪʢʦ ʜʝʣʦʚʝ ʛʨʘʜʠʚʘ ʩʘ ʯʠʿʠʤ ʨʘʟʫʤʝʚʘˁʝʤ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘ. 

ɼʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ʊʝʩʪ ʟʘʜʘʪʘʢ 4.17. 

ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʠʭ ʠʩʭʦʜʘ 

- ʊʘʯʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ 

- ʀʩʧʨʘʚʥʘ ʘʥʘʣʠʟʘ ʟʘʜʘʪʠʭ ʧʨʦʙʣʝʤʘ 

- ʊʘʯʥʦ ʨʝʰʝʥ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ 

- ɺʨʝʜʥʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʧʦʩʪʠʛʥʫ˂ʘ ʠʟ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʧʘʨʮʠʿʘʣʥʝ ʟʘʭʪʝʚʝ ʫ ʦʢʚʠʨʫ 

ʟʘʜʘʪʘʢʘ 

- ɸʥʛʘʞʦʚʘʥʦʩʪ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʯʘʩʘ (ʜʠʩʢʫʩʠʿʘ, ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ, ʦʜʛʦʚʦʨʠ, ʩʘʨʘʜˁʘ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ...) 

- ʈʘʟʫʤʝʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʘʫʯʝʥʦʛ ʩʘ ʨʝʰʘʚʘˁʝʤ ʧʨʦʙʣʝʤʘ ʫ ʩʪʚʘʨʥʦʤ ʞʠʚʦʪʫ 

ɽʚʘʣʫʘʮʠʿʘ 

- ɼʘ ʣʠ ʩʘʤ ʤʦʪʠʚʠʩʘʦ(ʣʘ) ʫʯʝʥʠʢʝ ʟʘ ʫʯʝˁʝ?  

- ɼʘ ʣʠ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʙʠʣʠ ʘʢʪʠʚʥʠ ʠʣʠ ʩʘʤʦ ʧʦʿʝʜʠʥʠ?  

- ʂʦʿʝ ʪʝʰʢʦ˂ʝ ʩʫ ʩʝ ʧʦʿʘʚʠʣʝ?  

- ʂʘʢʦ ʩʘʤ ʠʭ ʨʝʰʘʚʘʦ(ʣʘ)?  

- ɼʘ ʣʠ ʩʘʤ ʜʦʚʦˀʥʦ ʬʣʝʢʩʠʙʠʣʘʥ(ʥʘ)?  

- ʐʪʘ ʩʘʤ ʤʦʛʘʦ(ʣʘ) ʜʨʫʛʘʯʠʿʝ ʜʘ ʫʨʘʜʠʤ? 

- ɼʘ ʣʠ ʩʘʤ ʦʩʪʚʘʨʠʦ(ʣʘ) ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ?  

- ɼʘ ʣʠ ʩʝ ʥʘ ʯʘʩʫ ʜʝʩʠʣʦ ʫʯʝˁʝ? 

- ɼʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʠʣʠ ʜʝʬʠʥʠʩʘʥʝ ʠʩʭʦʜʝ?  

- ʐʪʘ ʠ ʢʘʢʦ ʜʘˀʝ? 
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ʇʨʠʧʨʝʤʘ ʯʘʩʘ 
 

ʌʀɿʀʂɸ 

 

 

ʇʈɽɼʄɽʊʅʀ ʅɸʉʊɸɺʅʀʂ __________________________________________ 

 
 

ʈɸɿʈɽɼ: VII                   ʈɽɼʅʀ ɹʈʆɱ ʏɸʉɸ: 58 
 

ʅɸʉʊɸɺʅɸ ʊɽʄɸ ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʠ ʝʥʝʨʛʠʿʘ. ʉʥʘʛʘ 

ʅɸʉʊɸɺʅɸ ɱɽɼʀʅʀʎɸ ɿʘʢʦʥ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ 

ʊʀʇ ʏɸʉɸ ʆʙʨʘʜʘ 

ʄɽʊʆɼɽ ʈɸɼɸ ʤʦʥʦʣʦʰʢʘ, ʜʠʿʘʣʦʰʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʘ 

ʆɹʃʀʎʀ ʈɸɼɸ ʬʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʅɸʉʊɸɺʅɸ ʉʈɽɼʉʊɺɸ ʫ˅ʙʝʥʠʢ, ʧʨʘʢʪʠʢʫʤ, ʤʘʪʝʤʘʪʠʯʢʦ ʢʣʘʪʥʦ, ʦʧʨʫʛʘ 

 

ʎʀɲ ʀ ɿɸɼɸʎʀ ʏɸʉɸ 

ʎʠˀʝʚʠ ʯʘʩʘ ʩʫ ʫʧʦʟʥʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ: 

- ɿʘʢʦʥʦʤ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ, 

- ʧʨʠʤʝʨʠʤʘ ʚʘʞʝˁʘ ɿʘʢʦʥʦʤ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ.  

ʀʉʍʆɼʀ 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

- ʨʘʟʫʤʝ ʧʦʿʘʤ ʤʠ ʟʥʘʯʘʿ ʫʢʫʧʥʝ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ, 

- ʧʨʠʤʝʥʠ ɿʘʢʦʥ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʥʘ ʧʨʠʤʝʨʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ. 

ʄɽɫʋʇʈɽɼʄɽʊʅɽ ʂʆʄʇɽʊɽʅʎʀɱɽ:  

- ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʫʯʝˁʝ, 

- ʢʦʤʫʥʠʢʘʮʠʿʘ, 

- ʨʘʜ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, 

- ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ, 

- ʩʘʨʘʜˁʘ, 

- ʝʩʪʝʪʠʯʢʘ. 
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ɼʝʣʦʚʠ ʯʘʩʘ ɸʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʋʚʦʜʥʠ ʂʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ  

ʋʢʨʘʪʢʦ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ 

ʫʢʫʧʥʦʿ ʤʝʭʘʥʠʯʢʦʿ ʝʥʝʨʛʠʿʠ 

ʇʦʜʩʝ˂ʘʿʫ ʩʝ, ʩʣʫʰʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʢʦʤʝʥʪʘʨʠʰʫ 

ɻʣʘʚʥʠ ʀʟʣʘʞʝ, ʦʙʿʘʰˁʘʚʘ, ʟʘʧʠʩʫʿʝ, ʮʨʪʘ, 

ʥʘʚʦʜʠ ʧʨʠʤʝʨʝ... 

ʅʘʛʣʘʰʘʚʘ ʙʠʪʥʦ, ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʠʩʢʫʩʪʚʘ, 

ʫʦʯʘʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʦ 

ʚʘʞʝˁʫ ɿʘʢʦʥʘ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ 

ʝʥʝʨʛʠʿʝ 

ɼʝʤʦʥʩʪʨʠʨʘ ʧʨʝʣʘʟʘʢ ʢʠʥʝʪʠʯʢʝ ʫ 

ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ ʠ ʦʙʨʥʫʪʦ, ʪʿ. 

ʚʘʞʝˁʝ ɿʘʢʦʥʘ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ 

ʝʥʝʨʛʠʿʝ 

ʇʦʩʪʘʚˀʘ ʧʠʪʘˁʘ, ʧʦʜʩʪʠʯʝ ʠ ʫʩʤʝʨʘʚʘ 

ʜʠʩʢʫʩʠʿʫ, ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʢʝ 

ɿʘʜʘʿʝ ʟʘʜʘʪʢʝ 

ʂʦʤʝʥʪʘʨʠʰʝ ʠ ʧʦʤʘʞʝ 

ʉʣʫʰʘʿʫ, ʧʦʚʝʟʫʿʫ, ʟʘʢˀʫʯʫʿʫ, ʟʘʧʠʩʫʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʇʦʚʝʟʫʿʫ ʠʩʢʫʩʪʚʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ 

ʞʠʚʦʪʘ ʩʘ ʚʘʞʝˁʝʤ ɿʘʢʦʥʘ ʦʜʨʞʘˁʘ 

ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ 

ʇʦʚʝʟʫʿʫ ʧʦʿʘʤ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ 

ʠ ʨʘʜʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ 

ʇʦʤʘʞʫ ʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘʤʘ 

ʀʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠ ʨʝʰʘʚʘʿʫ ʧʨʦʙʣʝʤʝ 

 

ɿʘʚʨʰʥʠ ʂʨʦʟ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʝ ʧʨʦʚʝʨʘʚʘ 

ʫʩʚʦʿʝʥʦʩʪ ʛʨʘʜʠʚʘ 

ɿʘʜʘʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʉʣʫʰʘʿʫ, ʨʘʟʤʠʰˀʘʿʫ, ʦʜʛʦʚʘʨʘʿʫ, 

ʨʝʰʘʚʘʿʫ, ʟʘʧʠʩʫʿʫ 

 
  

ʊ ʆ ʂ   ʏ ɸ ʉ ɸ 

ʋʚʦʜʥʠ ʜʝʦ ʯʘʩʘ  

ʇʨʦʜʠʩʢʫʪʦʚʘʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. 

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʧʦʜʩʝʪʠʪʠ ʫʯʝʥʠʢʝ ʥʘ ʥʘʫʯʝʥʦ ʦ ʤʝʭʘʥʠʯʢʦʤ ʨʘʜʫ ʠ ʫʢʫʧʥʦʿ ʤʝʭʘʥʠʯʢʦʿ ʝʥʝʨʛʠʿʠ, ʪʿ. 

ʜʘ ʿʝ ʋʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ E  ʿʝ ʟʙʠʨ ˁʝʛʦʚʝ  ʢʠʥʝʪʠʯʢʝ (kE ) ʠ ʧʦʪʝʥʮʠʿʘʣʥʝ (pE ), 

ʝʥʝʨʛʠʿʝ:      pk EEE += . 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ 

ʉʘ ʫʯʝʥʠʮʠʤʘ ʘʥʘʣʠʟʠʨʘʪʠ ʰʪʘ ʩʝ ʜʝʰʘʚʘ ʩʘ ʫʢʫʧʥʦʤ ʤʝʭʘʥʠʯʢʦʤ ʝʥʝʨʛʠʿʦʤ ʪʝʣʘ ʢʦʜ ʚʝʨʪʠʢʘʣʥʦʛ 

ʭʠʮʘ ʩʘ ʟʘʥʝʤʘʨˀʠʚʠʤ ʦʪʧʦʨʦʤ ʚʘʟʜʫʭʘ (ʩʣ. 4.15).  

ʋʯʝʥʠʮʠ ʥʘ ʪʘʙʣʠ ʧʦʢʘʟʫʿʫ ʜʘ, ʧʦʰʪʦ ʿʝ 
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ɼʝʬʠʥʠʩʘʪʠ ɿʘʢʦʥ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ: ʋʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʿʝ ʢʦʥʩʪʘʥʪʥʘ 

ʘʢʦ ʥʘ ʪʝʣʦ ʥʝ ʜʝʣʫʿʫ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, ʪʿ. 

constEEE =+= pk . 

ʅʘʛʣʘʩʠʪʠ ʜʘ,  

- ʘʢʦ ʥʝ ʧʦʩʪʦʿʝ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, ʢʠʥʝʪʠʯʢʘ ʠ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʤʦʛʫ 
ʧʨʝʣʘʟʠʪʠ ʿʝʜʥʘ ʫ ʜʨʫʛʫ, ʘʣʠ ˁʠʭʦʚ ʟʙʠʨ ʦʩʪʘʿʝ ʩʪʘʣʥʦ ʠʩʪʠ, 

- ʘʢʦ ʥʘ ʪʝʣʦ ʜʝʣʫʿʫ ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ, ʫʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʩʝ ʩʤʘˁʫʿʝ ï 

ʜʝʦ ˁʝ ʧʨʝʣʘʟʠ ʫ ʜʨʫʛʝ ʦʙʣʠʢʝ ʝʥʝʨʛʠʿʝ.  

ʂʘʟʘʪʠ ʜʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʥʘʿʯʝʰ˂ʝ ʧʨʝʣʘʟʠ ʫ ʪʦʧʣʦʪʥʫ, ʘʣʠ ʠ ʫ ʝʥʝʨʛʠʿʫ ʩʚʝʪʣʦʩʪʠ ï ʪʨʝˁʝ 

ʟʘʛʨʝʚʘ, ʘʣʠ ʤʦʞʝ ʜʦ˂ʠ ʠ ʜʦ ʩʚʝʪʣʫʮʘˁʘ ʥʘ ʜʦʜʠʨʥʠʤ ʧʦʚʨʰʠʥʘʤʘ. 

ʀʩʪʘ˂ʠ: 

- ʩʠʣʝ ʪʨʝˁʘ ʠ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ ʥʘʟʠʚʘʿʫ ʥʝʢʦʥʟʝʨʚʘʪʠʚʥʠʤ ï ʥʝ Ăʯʫʚʘʿʫò (ʥʝ ʢʦʥʟʝʨʚʠʨʘʿʫ) 

ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ, ʘ 

- ʛʨʘʚʠʪʘʮʠʦʥʝ, ʝʣʝʢʪʨʠʯʥʝ ʠ ʝʣʘʩʪʠʯʥʝ ʩʠʣʝ Ăʯʫʚʘʿʫò (ʢʦʥʟʝʨʚʠʨʘʿʫ) ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ï 

ˁʠʭʦʚʦ ʜʝʣʦʚʘˁʝ ʿʝ ʥʝ ʤʝˁʘ, ʧʘ ʩʝ ʥʘʟʠʚʘʿʫ ʢʦʥʟʝʨʚʘʪʠʚʥʠʤ ʩʠʣʘʤʘ. 

ʋʟ ʧʦʤʦ˂ ʫʯʝʥʠʢʘ ʜʝʤʦʥʩʪʨʠʨʘʪʠ ʠ ʦʙʿʘʩʥʠʪʠ ʚʘʞʝˁʝ ɿʘʢʦʥʘ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ. 

 


