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ɺʉʊʋʇ 

 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʪʚʦʨʝʥʦ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

ʩʪʫʜʝʥʪʘʤ ʽʥʞʝʥʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʨʠ ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʠʚʯʝʥʥʽ 

ʪʘʢʠʭ ʨʦʟʜʽʣʽʚ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ: 

- ʝʣʝʤʝʥʪʠ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ; 

- ʝʣʝʤʝʥʪʠ ʚʝʢʪʦʨʥʦʾ ʘʣʛʝʙʨʠ; 

- ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ; 

- ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ. 

ʂʦʞʝʥ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʨʦʟʜʽʣʽʚ ʤʽʩʪʠʪʴ ʷʢ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʧʦʣʦʞʝʥʥʷ (ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ, ʦʟʥʘʯʝʥʥʷ, ʪʝʦʨʝʤʠ) ʪʘʢ ʽ ʜʝʪʘʣʴʥʦ 

ʨʦʟʚôʷʟʘʥʽ ʧʨʠʢʣʘʜʠ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʪʫʜʝʥʪʘʤʠ 

ʽʥʞʝʥʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ ʪʘ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʝʢʟʘʤʝʥʽʚ.  
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1. ʃɯʅɯʁʅɸ ɸʃɻɽɹʈɸ 

 

 ʄʘʪʨʠʮʝʶ ʨʦʟʤʽʨʫ nm³  ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʘ ʪʘʙʣʠʮʷ ʟ nm³  ʯʠʩʝʣ 

miaij ,1, = , nj ,1=  

( ).

...

............

...

...

21

22221

11211

ij

mnmm

n

n

a

aaa

aaa

aaa

A =

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=     (1) 

ʏʠʩʣʘ ija  ʥʘʟʠʚʘʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʤʘʪʨʠʮʽ A, ʜʝ -i ʥʦʤʝʨ ʨʷʜʢʘ, ʘ 

-j ʥʦʤʝʨ ʩʪʦʚʧʮʷ. 

 ʗʢʱʦ nm= , ʪʦ ʤʘʪʨʠʮʷ Aʥʘʟʠʚʘʻʪʴʩʷ ʢʚʘʜʨʘʪʥʦʶ ʤʘʪʨʠʮʝʶ ʧʦʨʷʜʢʫ n , 

ʘ ʝʣʝʤʝʥʪʠ nnaaa ,...,, 2211  ʩʢʣʘʜʘʶʪʴ ʛʦʣʦʚʥʫ ʜʽʘʛʦʥʘʣʴ. 

 ʂʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ, ʫ ʷʢʦʾ ʥʘ ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ ʩʪʦʷʪʴ ʦʜʠʥʠʮʽ, ʘ ʚʩʽ ʽʥʰʽ 

ʝʣʝʤʝʥʪʠ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʠʥʠʯʥʦʶ ʤʘʪʨʠʮʝʶ  ̔ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʯʝʨʝʟ .E  

 ʉʫʤʦʶ ʤʘʪʨʠʮʴ ( )ijaA=  ʽ ( )ijbB=  ʨʦʟʤʽʨʫ nm³  ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʷ 

( )ijcC=  ʪʦʛʦ ʞ ʨʦʟʤʽʨʫ, ʱʦ  

.,1,,1, njmibac ijijij ==+=  

ʇʦʟʥʘʯʝʥʥʷ: .BAC +=  

 ɼʦʙʫʪʢʦʤ ʤʘʪʨʠʮʽ ( )ijaA=  ʨʦʟʤʽʨʫ nm³  ʥʘ ʯʠʩʣʦ a ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʪʨʠʮʷ ( )ijcC=  ʪʦʛʦ ʞ ʨʦʟʤʽʨʫ ʽ njmiac ijij ,1,,1, ===a . 

ʇʦʟʥʘʯʝʥʥʷ: .AC a=  

 ɼʦʙʫʪʢʦʤ ʤʘʪʨʠʮʽ ( )ijaA=  ʨʦʟʤʽʨʫ nm³  ʥʘ ʤʘʪʨʠʮʶ ( )ijbB=  ʨʦʟʤʽʨʫ 

kn³  ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʷ ( )ijcC=  ʨʦʟʤʽʨʫ km³ : 

.,1,,1,...
1

2211 kjnibabababac
n

l

njinjijiljilij ==+++==ä
=

 

ʇʦʟʥʘʯʝʥʥʷ: .ABC=  

 ɿʘʫʚʘʞʝʥʥʷ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ .BAAB¸  ʗʢʱʦ ʞ ,BAAB=  ʪʦ ʤʘʪʨʠʮʽ 

A  ʽ Bʥʘʟʠʚʘʶʪʴʩʷ ʧʝʨʝʩʪʘʚʥʠʤʠ. 

 ɺʠʟʥʘʯʥʠʢʦʤ -n ʛʦ ʧʦʨʷʜʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʚʘʜʨʘʪʥʽʡ ʤʘʪʨʠʮʽ A  

ʧʦʨʷʜʢʫ n, ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʧʝʚʥʠʤ ʧʨʘʚʠʣʦʤ ʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ A  ʘʙʦ Adet . ʋ ʚʠʧʘʜʢʫ :2=n  

12212211
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aaaa
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A -== .   (2) 

ʋ ʚʠʧʘʜʢʫ :3=n  

.112332331221132231133221312312332211

333231

232221

131211

aaaaaaaaaaaaaaaaaa
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A ---++==     (3) 

 ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʟʥʘʯʥʠʢʠ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣʘ ʉʘʨʨʶʩʘ: ʧʝʨʰʽ ʪʨʠ ʜʦʜʘʥʢʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʧʨʘʚʫ 

ʯʘʩʪʠʥʫ (3) ʽʟ ʟʥʘʢʦʤ ʧʣʶʩ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʜʦʙʫʪʢʠ ʝʣʝʤʝʥʪʽʚ 
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ʚʠʟʥʘʯʥʠʢʘ, ʚʟʷʪʠʭ ʧʦ ʪʨʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1, ʘ ʦʩʪʘʥʥʽ ʪʨʠ ʜʦʜʘʥʢʠ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ (3) ʽʟ ʟʥʘʢʦʤ ʤʽʥʫʩ, ʷʢ ʥʘ ʨʠʩ. 2. 

 
 

 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʤʘʪʨʠʮʽ ʧʦʨʷʜʢʫ n  ʚʠʟʥʘʯʥʠʢ  ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

( )ä
=
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-=

n

j

ijij
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MaA
1

1 ,                                                (3¡) 

 ʜʝ ijM  - ʤʽʥʦʨ ʝʣʝʤʝʥʪʘ ija  (ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ʧʦʨʷʜʢʫ 1-n , ʷʢʫ 

ʦʜʝʨʞʠʤʦ ʟ ʤʘʪʨʠʮʽ A  ʚʠʢʨʝʩʣʶʚʘʥʥʷʤ ʚ ʥʽʡ -i ʛʦ ʨʷʜʢʘ ʪʘ -j ʛʦ ʩʪʦʚʧʮʷ). 

ɿʘʩʪʦʩʫʚʘʚʰʠ ʜʦ ʚʠʟʥʘʯʥʠʢʽʚ ijM  ( )1-n  - ʛʦ ʧʦʨʷʜʢʫ ʧʨʘʚʠʣʦ ()3¡, ʧʨʠʡʜʝʤʦ ʜʦ 

ʚʠʟʥʘʯʥʠʢʽʚ ( )2-n  - ʛʦ ʧʦʨʷʜʢʫ ʽ ʪ.ʜ., ʧʦʢʠ ʥʝ ʜʽʡʜʝʤʦ ʜʦ ʚʠʟʥʘʯʥʠʢʽʚ 3-ʛʦ 

ʧʦʨʷʜʢʫ. 

 ʏʠʩʣʦ ( ) ij
ji

ij MA
+

-= 1  ʥʘʟʠʚʘʻʪʴʩʷ ʘʣʛʝʙʨʘʾʯʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʝʣʝʤʝʥʪʘ 

ija  ʤʘʪʨʠʮʽ .A  

 ɿʘʫʚʘʞʝʥʥʷ. ʗʢʱʦ ʚʠʟʥʘʯʥʠʢ ʤʘʻ ʧʨʦʧʦʨʮʽʡʥʽ ʨʷʜʢʠ ʘʙʦ ʩʪʦʚʧʮʽ, ʪʦ ʚʽʥ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

  ʄʘʪʨʠʮʷ B  ʥʘʟʠʚʘʻʪʴʩʷ ʦʙʝʨʥʝʥʦʶ ʜʦ ʤʘʪʨʠʮʽ A, ʷʢʱʦ 

.EBAAB ==  

 ʇʦʟʥʘʯʝʥʥʷ: 1-=AB . 

 ʆʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ 1-A  ʜʦ A  ʽʩʥʫʻ ʪʦʜʽ ʽ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ .0̧A  ʄʘʻ ʤʽʩʮʝ 

ʬʦʨʤʫʣʘ: 
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ʉʠʩʪʝʤʘ n  ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ n  ʥʝʚʽʜʦʤʠʤʠ ʤʘʻ ʚʠʛʣʷʜ: 
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                                          (4) 

ʘʙʦ ʚ ʤʘʪʨʠʯʥʦʤʫ ʚʠʛʣʷʜʽ 

,BAX=                                                             (5) 
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@@
- ʤʘʪʨʠʮʷ ʩʠʩʪʝʤʠ. 

ʗʢʱʦ ʩʠʩʪʝʤʘ (4) ʤʘʻ ʨʦʟʚô̫ ʟʢʠ, ʪʦ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʤʽʩʥʦʶ, ʚ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ï ʥʝʩʫʤʽʩʥʦʶ. 

ʄʘʪʨʠʯʥʠʡ ʩʧʦʩʽʙ ʨʦʟʚô̫ ʟʘʥʥʷ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʅʝʭʘʡ 

0̧A , ʜʦʤʥʦʞʠʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ (5) ʟʣʽʚʘ ʥʘ 1-A : 

( ) ., 1111 BAXAABAAXA ---- ==  

ʆʩʢʽʣʴʢʠ ,,1 XEXEAA ==-  ʪʦ  

.1BAX -=                                                              (6) 

ʌʦʨʤʫʣʠ ʂʨʘʤʝʨʘ 

ʗʢʱʦ 0̧A , ʪʦ ʨʦʟʚô̫ ʟʦʢ ʩʠʩʪʝʤʠ (4) ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʠʡ ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʂʨʘʤʝʨʘ: 

,,1,1 ni
i
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D

D
=   ʜʝ  ,A=D                                              (7) 
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=D  

ɿʘʫʚʘʞʝʥʥʷ 1. ʗʢʱʦ 0...21 =D==D=D=D n , ʪʦ ʩʠʩʪʝʤʘ  (4) ʤʘʻ 

ʥʝʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʚô̫ ʟʢʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ 2. ʗʢʱʦ 0=D  ʽ ʭʦʯʘ ʙ ʦʜʠʥ ʟ̔ ʚʠʟʥʘʯʥʠʢʽʚ 0̧Di , ʪʦ ʩʠʩʪʝʤʘ 

ʥʝʩʫʤʽʩʥʘ. 

 

ʄʝʪʦʜ ɻʘʫʩʩʘ 

ʄʝʪʦʜ ɻʘʫʩʩʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʦʚʽʣʴʥʠʭ ʩʠʩʪʝʤ 

ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

ʅʝʭʘʡ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ ʚʠʜʫ 
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 ,                                         (8) 

ʜʝ ʯʠʩʣʦ ʨʽʚʥʷʥʴ m ʤʦʞʝ ʷʢ ʩʧʽʚʧʘʜʘʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʥʝʚʽʜʦʤʠʭ nx , ʪʘʢ ʽ 

ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʴʦʛʦ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 011¸a . ɺʠʢʣʶʯʠʤʦ ʥʝʚʽʜʦʤʝ 1x ʟ ʫʩʽʭ ʨʽʚʥʷʥʴ ʩʠʩʪʝʤʠ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʧʝʨʰʦʛʦ. ɼʣʷ ʮʴʦʛʦ ʜʦʤʥʦʞʠʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʥʘ öö
÷

õ
ææ
ç

å
-

11

21

a

a
 ʽ ʜʦʜʘʤʦ 

ʜʦ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʪ.ʜ., ʥʘ ʢʽʥʝʮʴ ʜʦʤʥʦʞʠʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʥʘ öö
÷

õ
ææ
ç

å
-

11

1

a

am  ʽ 

ʜʦʜʘʤʦ ʜʦ -m ʛʦ ʨʽʚʥʷʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʝʢʚʽʚʘʣʝʥʪʥʫ ʩʠʩʪʝʤʽ (8): 
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                                           (9) 

ʇʨʠʧʫʩʪʠʤʦ ʪʝʧʝʨ, ʱʦ 022¸¡a ʽ ʚʠʢʣʶʯʠʤʦ ʘʥʘʣʦʛʽʯʥʦ ʥʝʚʽʜʦʤʝ 2x  ʟ 

ʪʨʝʪʴʦʛʦ, ...., m-ʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (9). ʇʽʩʣʷ ʮʴʦʛʦ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʥʝʚʽʜʦʤʦʛʦ 

3x  ʽ ʪ.ʜ. ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʤʦʞʫʪʴ ʟô̫ ʚʠʪʠʩʷ ʨʽʚʥʷʥʥʷ ʚʠʜʫ 

00= . 

ʊʘʢʽ ʨʽʚʥʷʥʥʷ ʚʽʜʢʠʜʘʻʤʦ. ʗʢʱʦ ʞ ʟôʚ̫ʠʪʴʩʷ ʨʽʚʥʷʥʥʷ ʚʠʜʫ a=0 , ʜʝ 0̧a , 

ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʠʩʪʝʤʘ (8) ʥʝʩʫʤʽʩʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʚʠʜʫ 

î
î

í

î
î

ì

ë

¡¡=¡¡++¡¡

¡=¡++¡

=+++

snsnsss

nn

nn

bxaxa

bxaxa

bxaxaxa

...

..............................................

...

...

22222

11212111

,                                        (10) 

ʜʝ .0...; 2211
¡̧¡¡¢ ssaaans  

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʜʚʘ ʚʠʧʘʜʢʠ. 

1) ʗʢʱʦ ns= , ʪʦ ʩʠʩʪʝʤʘ (10), ʘ ʟʥʘʯʠʪʴ ʽ ʩʠʩʪʝʤʘ (8) ʤʘʻ ʻʜʠʥʠʡ 

ʨʦʟʚô̫ ʟʦʢ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʛʦ ʭʦʜʫ 

ʤʝʪʦʜʫ ɻʘʫʩʩʘ. ɯʟ ʦʩʪʘʥʥʴʦʛʦ  ʨʽʚʥʷʥʥʷ ʟʥʘʭʦʜʠʤʦ .nnnn abx ¡¡¡¡=  

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ nx  ʚ ʧʝʨʝʜʦʩʪʘʥʥʻ ʨʽʚʥʷʥʥʷ, 

ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 1-nx  ʽ ʪ.ʜ. ɿ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʟʥʘʡʜʝʤʦ 

ʟʥʘʯʝʥʥʷ ʜʣʷ .1x  

2) ʗʢʱʦ ns< , ʪʦ ʩʠʩʪʝʤʘ (10), ʘ ʦʪʞʝ ʽ ʩʠʩʪʝʤʘ (8) ʤʘʻ ʥʝʩʢʽʥʯʝʥʥʫ 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʚô̫ ʟʢʽʚ. ʅʘʜʘʶʯʠ ʥʝʚʽʜʦʤʠʤ nss xxx ...,,, 21 ++  ʜʦʚʽʣʴʥʠʭ 

ʟʥʘʯʝʥʴ nss ccc ...,, 21 ++ , ʚʠʨʘʟʠʤʦ ʥʝʚʽʜʦʤʽ sxxx ,...,, 21  ʯʝʨʝʟ nss ccc ,...,, 21 ++  

ʽ ʦʪʨʠʤʘʻʤʦ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ (8). 

 

 ɿʘʫʚʘʞʝʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʥʘ ʧʨʘʢʪʠʮʽ ʟʨʫʯʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ  ʥʝ ʥʘʜ ʨʽʚʥʷʥʥʷʤʠ ʩʠʩʪʝʤʠ, ʘ ʥʘʜ ʨʷʜʢʘʤʠ 

ʨʦʟʰʠʨʝʥʦʾ ʤʘʪʨʠʮʽ ʩʠʩʪʝʤʠ  
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ö
ö
ö
ö

÷

õ
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æ
æ
æ
æ
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=

mmnmm

n

n

b

b

b

aaa

aaa

aaa

A
...

...

....................
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22221
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 ɿʘʜʘʯʘ 1.1.  ɼʚʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʟʘʚʦʜʠ ʚʠʧʫʩʢʘʶʪʴ ʚʠʨʦʙʠ ɸ, ɺ, ʉ ʚʠʱʦʾ, 

ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ ʢʘʪʝʛʦʨʽʡ ʷʢʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ ʚʠʧʫʱʝʥʠʭ ʢʦʞʥʠʤ ʟʘʚʦʜʦʤ ʚʠʨʦʙʽʚ 

ʟʘ ʢʦʞʥʦʶ ʟ ʢʘʪʝʛʦʨʽʡ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʪʘʙʣʠʮʝʶ: 

 

ʂʘʪʝʛʦʨʽʷ ʷʢʦʩʪʽ 

ɻʦʪʦʚʽ ʚʠʨʦʙʠ 

ɯ ï ʡ ʟʘʚʦʜ ɯɯ ï ʡ ʟʘʚʦʜ 

M N P M N P 

ɺʠʱʘ 150 240 320 280 300 450 

ʇʝʨʰʘ 100 130 175 120 150 170 

ɼʨʫʛʘ 25 15 20 30 20 18 
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 ʗʢʠʡ ʟʘʛʘʣʴʥʠʡ ʦʙô̒ ʤ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ ʟʘ ʚʢʘʟʘʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʷʢʦʩʪʽ? 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʗʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʚʠʧʫʱʝʥʠʭ ʧʝʨʰʠʤ ʟʘʚʦʜʦʤ ʙʫʜʝʤʦ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ A, ʘ ʜʨʫʛʠʤ ʟʘʚʦʜʦʤ ï ʷʢ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ B : 

.

182030

170150120

450300280
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201525

175130100

320240150

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

 ɼʦʜʘʚʰʠ ʮʽ ʤʘʪʨʠʮʽ, ʦʜʝʨʞʠʤʦ ʤʘʪʨʠʮʶ ʉ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʟʘ ʚʢʘʟʘʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʷʢʦʩʪʽ: 

,BAC +=               .

383555

345280220

770540430

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=C  

 ɿʘʜʘʯʘ 1.2. ʉʝʟʦʥʥʠʡ ʧʨʦʜʘʞ ʪʦʚʘʨʽʚ ʪʨʴʦʭ ʚʠʜʽʚ ( )gba ,,  ʟʜʽʡʩʥʶʶʪʴ ʪʨʠ 

ʤʘʛʘʟʠʥʠ (1,2,3). ʆʙʩʷʛʠ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʪʦʚʘʨʽʚ (ʚ ʛʨʦʰ. ʦʜ.) ʢʦʞʥʠʤ ʤʘʛʘʟʠʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʴ: 

,C;B;A
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÷

õ

æ
æ
æ
æ
æ

ç

å

=

1203090

10025140

6030180

8020220

10060200

22080180

26080320

20070380

10060120

14060100

24060200

22060320

 

ʜʝ ʚ ʨʷʜʢʘʭ ʚʢʘʟʘʥʦ ʩʫʤʠ, ʦʪʨʠʤʘʥʽ ʢʦʞʥʠʤ ʤʘʛʘʟʠʥʦʤ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʩʝʟʦʥ 

(ʟʠʤʘ, ʚʝʩʥʘ, ʣʽʪʦ, ʦʩʽʥʴ), ʘ ʚ ʩʪʦʚʧʯʠʢʘʭ ï ʩʫʤʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʧʨʦʜʘʞ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʦʚʘʨʫ ( )gba ,, . ʇʦʪʨʽʙʥʦ: 1) ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʩʫʤʠ ʨʝʘʣʽʟʘʮʽʾ 

ʪʦʚʘʨʽʚ ʧʝʨʰʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʤʘʛʘʟʠʥʽʚ ʨʘʟʦʤ ʙʽʣʴʰʽ, ʥʽʞ ʜʨʫʛʦʛʦ; 2) ʟʘʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ ʩʫʢʫʧʥʽ ʩʫʤʠ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʽʚ ʪʨʴʦʤʘ ʤʘʛʘʟʠʥʘʤʠ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ɿʥʘʭʦʜʠʤʦ ʦʙʩʷʛ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʝʨʰʠʤ ʽ 

ʪʨʝʪʽʤ ʤʘʛʘʟʠʥʘʤʠ. ɺʽʥ ʜʦʨʽʚʥʶʻ ʩʫʤʽ CA+ : 

.CA

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

+

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=+

22090210

24085240

30090380

30080540

1203090

10025140

6030180

8020220

10060120

14060100

24060200

22060320

 

 ʇʦʨʽʚʥʶʶʯʠ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ CA+  ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʘʪʨʠʮʽ 

B, ʣʝʛʢʦ ʧʝʨʝʩʚʽʜʯʠʪʠʩʷ, ʱʦ ʫ ʢʦʞʥʦʤʫ ʩʝʟʦʥʽ ʧʝʨʰʠʡ ʽ ʪʨʝʪʽʡ ʤʘʛʘʟʠʥʠ ʨʘʟʦʤ 

ʧʨʦʜʘʣʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʦʚʘʨʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʜʨʫʛʠʡ ʤʘʛʘʟʠʥ. ʑʦʙ ʟʘʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ ʜʘʥʽ ʧʨʦ ʩʫʢʫʧʥʠʡ ʧʨʦʜʘʞ ʤʘʛʘʟʠʥʽʚ, ʟʥʘʡʜʝʤʦ ʤʘʪʨʠʮʶ 

:CBA ++  
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320150410

460165420

560170700

500150920

10060200

22080180

26080320

20070380

22090210

24085240

30090380

30080540

 

  

ɿʘʜʘʯʘ 1.3  ʅʘ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʟʘʚʦʜʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ ʟʘʪʨʘʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʙʦʯʦʾ ʩʠʣʠ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘʜʘʻʪʴʩʷ 

ʪʘʙʣʠʮʝʶ (ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ). 
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ʈʝʩʫʨʩʠ ɿʘʪʨʘʪʠ ʥʘ ʦʜʥʫ ʜʝʪʘʣʴ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʄʘʪʝʨʽʘʣʠ 1 3 0,5 2 

ʈʦʙʦʯʘ ʩʠʣʘ 1,5 2 3 1 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ 2 1 1 0,5 

  

ɿʥʘʡʪʠ ʟʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ ʤʘʪʝʨʽʘʣʘʭ 1y, ʨʦʙʦʯʽʡ ʩʠʣʽ 2y  ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

3y  ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ix  ʜʝʪʘʣʝʡ ʢʦʞʥʦʛʦ ʚʠʜʫ: 

.4,8,2,10 4321 ==== xxxx  

 ʈʦʟʚô̫ ʟʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʨʦʙʦʯʽʡ ʩʠʣʽ ʪʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ix  ʜʝʪʘʣʝʡ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

AXY=                                                                     (1) 

 ʜʝ -
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Y ʤʘʪʨʠʮʷ ʟʘʛʘʣʴʥʦʾ ʧʦʪʨʝʙʠ ʚ ʨʝʩʫʨʩʘʭ;   
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A  ʤʘʪʨʠʮʷ ʥʦʨʤ ʟʘʪʨʘʪ ʨʝʩʫʨʩʽʚ;   

-
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X  ʤʘʪʨʠʮʷ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ (ʧʦ ʚʠʜʘʭ). 

ɿʛʽʜʥʦ ʫʤʦʚ ʟʘʜʘʯʽ: 
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4
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2
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2
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y
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. 

ɺʽʜʧʦʚʽʜʴ: ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʥʝʦʙʭʽʜʥʦ 28 ʦʜʠʥʠʮʴ ʤʘʪʝʨʽʘʣʽʚ, 47 ʦʜʠʥʠʮʴ ʨʦʙʦʯʦʾ ʩʠʣʠ, 32 ʦʜʠʥʠʮʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

 

ɿʘʜʘʯʘ 1.4.  ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ 1A  ʽ 2A  ʥʝʦʙʭʽʜʥʽ ʚʫʟʣʠ 1B  ʽ 2B , ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʷʢʠʭ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʦʙʭʽʜʥʽ ʜʝʪʘʣʽ 21,CC  ʽ 3C  ʚ ʢʽʣʴʢʦʩʪʷʭ 

ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʷʭ: 

ɺʠʨʽʙ ʂʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ 

1B  2B  

 1A  2 3 

2A  1 4 

ɺʫʟʦʣ ʂʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ 

1C  2C  3C  

1B  2 1 0 

2B  1 0 3 
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 ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʦʛʦ 

ʚʠʨʦʙʫ ʢʦʞʥʦʛʦ ʚʠʜʫ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʤʘʪʨʠʯʥʦʶ ʬʦʨʤʦʶ, ʜʘʥʽ ʪʘʙʣʠʮʽ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 -öö
÷

õ
ææ
ç

å
=

2

1

A

A
A ʤʘʪʨʠʮʷ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ; 

 -öö
÷

õ
ææ
ç

å
=

2

1

B

B
B ʤʘʪʨʠʮʷ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ; 

 -
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

3

2

1

C

C

C

C ʤʘʪʨʠʮʷ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ. 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å
öö
÷

õ
ææ
ç

å
Ööö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å

3

2

1

2

1

2

1

2

1

3

0

01

12
,

41

32

C

C

C

B

B

B

B

A

A
, ;

3

0

01

12

41

32

3

2

1

2

1

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

öö
÷

õ
ææ
ç

å
öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å

C

C

C

A

A
 

öö
÷

õ
ææ
ç

å

++

++
=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å

321

321

3

2

1

2

1

126

927

12

9

16

27

CCC

CCC

C

C

C

A

A
 

 ɺʽʜʧʦʚʽʜʴ: ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 1A  ʥʝʦʙʭʽʜʥʦ 7 ʜʝʪʘʣʝʡ 1C , 2 

ʜʝʪʘʣʽ2C  ʽ 9 ʜʝʪʘʣʝʡ 3C , ʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʦʛʦ ʚʠʨʦʙʫ 2A - 6 ʜʝʪʘʣʝʡ 1C , 

ʦʜʥʘ ʜʝʪʘʣʴ 2C  ʽ 12 ʜʝʪʘʣʝʡ 3C . 

 

 ɿʘʜʘʯʘ 1.5. ɺʠʧʫʩʢ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧôʷʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ 

ʚʠʜʠ ʚʠʨʦʙʽʚ ( )dgba ,,, . ɼʣʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʨʽʟʥʽ ʚʠʜʠ 

ʩʠʨʦʚʠʥʠ (ɯ, ɯɯ, ɯɯɯ). ɼʘʥʽ ʱʦʜʝʥʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʢʦʞʥʦʛʦ 

ʚʠʨʦʙʫ (ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʟʘ ʜʝʥʴ) ʽ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʥʘ ʦʜʠʥʠʮʶ ʚʠʨʦʙʫ 

(ʢʛ/ʰʪ.), ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʚʘʨʪʽʩʪʴ 1 ʢʛ 

ʩʠʨʦʚʠʥʠ ʢʦʞʥʦʛʦ ʪʠʧʫ ʫ ʛʨʠʚʥʷʭ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ. 

 

ɺʠʨʦʙʠ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʰʪ./ʜʝʥʴ ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʢʛ./ʰʪ. 

 1 2 3 4 5 ɯ ɯɯ ɯɯɯ 

a 6 10 0 6 2 5 3 4 
b 4 3 0 4 5 10 4 6 
g 0 15 10 3 4 2 5 5 

d 3 5 8 7 6 4 8 6 

 ʏʘʩ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ (ʜʥ.) ʎʽʥʘ ʩʠʨʦʚʠʥʠ (ʛʨʥ./ʢʛ) 

100 200 140 150 170 30 20 50 

 

ʇʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ: 

a) ʩʫʤʘʨʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʢʦʞʥʦʤʫ ʟ ʚʠʨʦʙʽʚ ʟʘ 
ʚʝʩʴ ʚʠʨʦʙʥʠʯʠʡ ʧʝʨʽʦʜ; 

ʙ) ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʠʨʦʚʠʥʠ; 

ʚ) ʨʦʟʤʽʨʠ ʢʨʝʜʠʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʜʣʷ ʟʘʢʫʧʽʚʣʽ ʩʠʨʦʚʠʥʠ. 
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 ʈʦʟʚô̫ ʟʘʥʥʷ.  ʈʦʟʛʣʷʥʝʤʦ ʤʘʪʨʠʮʶ A, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʤʘʪʨʠʮʶ B  - ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʽ C  - ʤʘʪʨʠʮʶ ʮʽʥ: 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ          ɺʠʜ ʚʠʨʦʙʫ 

    1    2     3    4    5                              1   2    3   4 

      

d

g

b

a

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

6

4

5

2

7853

310150

4034

60106

A  ;                

III

II

I

B
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

6

8

4

564

543

2105

;     ).(C 502030=  

ʘ) ʂʦʞʝʥ ʩʪʦʚʧʯʠʢ ʤʘʪʨʠʮʽ A  ʚʽʜʧʦʚʽʜʘʻ ʜʝʥʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʨʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

j -ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ( )54321 ,,,,j = , ʧʦʪʨʽʙʥʦ ʧʦʤʥʦʞʠʪʠ j -ʠʡ ʩʪʦʚʧʝʮʴ ʤʘʪʨʠʮʽ 

A  ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʜʥʽʚ ʮʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʏʘʩ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʟ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʦʥʘʣʴʥʦʾ ʤʘʪʨʠʮʽ: 

ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ

ç

å

=

1700000

0

0

0

0

150000

014000

002000

000100

T  

ʊʦʜʽ ʟʘʛʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʚʠʨʦʙʥʠʯʠʡ ʧʝʨʽʦʜ ʻ ʜʦʙʫʪʦʢ ʤʘʪʨʠʮʴ 

TAÖ : 

=

ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ

ç

å

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

1700000

0

0

0

0

150000

014000

002000

000100

6

4

5

2

7853

310150

4034

60106

AT  

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

1020

680

850

340

105011201000300

450140030000

6000600400

90002000600

;   

 ʙ) ɺʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʜʦʙʫʪʦʢ )TA(BÖ : 

( )

;

15980

15980

15640

15750

15750

15600

13720326006600

15960314005800

7280260008200

1020

680

850

340

105011201000300

450140030000

6000600400

90002000600

6

8

4

564

543

2105

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

=

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=Ö TAB

 

 ʚ) ɺʘʨʪʽʩʪʴ ʨʽʯʥʦʛʦ ʟʘʧʘʩʫ ʩʠʨʦʚʠʥʠ ʦʜʝʨʞʫʻʤʦ ʷʢ ʜʦʙʫʪʦʢ ʤʘʪʨʠʮʽ ʮʽʥ C  

ʥʘ ʤʘʪʨʠʮʶ ʚʠʪʨʘʪ )TA(BÖ : 
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( )( ) ( )

( ).

ATBCD

158780015750012236003038000692000

15980

15980

15640

15750

15750

15600

13720326006600

15960314005800

7280260008200

502030

=

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=ÖÖ=
 

 ʆʪʞʝ, ʚʝʣʠʯʠʥʠ ʢʨʝʜʠʪʫʚʘʥʥʷ j -ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʟʘʢʫʧʽʚʣʶ ʩʠʨʦʚʠʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʪʨʠʮʽ D . 

 

 ɿʘʜʘʯʘ 1.6. ɼʣʷ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ ʪʨʴʦʭ ʚʠʜʽʚ ( )gba ,,  ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʨʦʚʠʥʫ 3-ʭ ʚʠʜʽʚ )S,S,S( 321 . ʅʦʨʤʠ ʚʠʪʨʘʪ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ 

ʩʠʨʦʚʠʥʠ ʥʘ ʦʜʠʥ ʚʠʨʽʙ ʽ ʦʙʩʷʛ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʟʘ ʦʜʠʥ ʜʝʥʴ ʟʘʜʘʥʦ ʪʘʙʣʠʮʝʶ: 

 

ɺʠʜ ʩʠʨʦʚʠʥʠ 

ʅʦʨʤʠ ʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʥʘ ʦʜʠʥ ʚʠʨʽʙ, ʫʤ.ʦʜ. ɺʠʪʨʘʪʠ 

ʩʠʨʦʚʠʥʠ ʟʘ 

ʜʝʥʴ, ʫʤ.ʦʜ. 
a b g 

1S  9 3 4 2700 

2S  7 1 6 2700 

3S  14 5 6 4200 

 

ɿʥʘʡʪʠ ʱʦʜʝʥʥʠʡ ʦʙʩʷʛ ʚʠʧʫʩʢʫ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʽʚ. 

ʈʦʟʚô̫ ʟʘʥʥʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʱʦʜʥʷ ʚʠʨʦʙʣʷʻ 1x  ʦʜʠʥʠʮʴ 

ʚʠʨʦʙʽʚ ʚʠʜʫ 2x,a  ʦʜʠʥʠʮʴ ï ʚʠʜʫ b ʽ 3x  ʦʜʠʥʠʮʴ ʚʠʨʦʙʽʚ ʚʠʜʫ g. ʊʦʜʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʟ ʚʠʪʨʘʪʘʤʠ ʩʠʨʦʚʠʥʠ ʢʦʞʥʦʛʦ ʚʠʜʫ, ʤʘʻʤʦ ʩʠʩʪʝʤʫ: 

î
í

î
ì

ë

=++

=++

=++

42006514

270067

2700439

321

321

321

xxx

xxx

xxx

. 

ʈʦʟʚô̫ ʞʝʤʦ ʩʠʩʪʝʤʫ ʟʘ ʤʝʪʦʜʦʤ ɻʘʫʩʘ: 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

4200

2700

2700

6514

617

439

®

--

¬

)()( 21   

3

2

1200

2700

0

630

617

222

:

:

~
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

~
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

400

2700

0

210

617

111

®

- )( 7

~ 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

-

400

2700

0

210

1360

111

~

T ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

-

-

2700

400

0

1360

210

111

~

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

300

400

0

100

210

111

~)6(
. 

ʆʪʞʝ ;x;x;xx;xx,x 200200400300240024002300 2232323
==-Ö=-=-=-=  

.100;100200300

;

;0

11

231

321

==-=

-=

=-+

xx

xxx

xxx

 

 ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʱʦʜʝʥʥʦ ʚʠʨʦʙʣʷʻ 100 ʚʠʨʦʙʽʚ ʚʠʜʫ a, 200 

ʚʠʨʦʙʽʚ ʚʠʜʫ b ʽ 300 ʚʠʨʦʙʽʚ ʚʠʜʫ g. 
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ɯ. ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: 

ɿʘʚʜʘʥʥʷ ʜʦ ʟʘʜʘʯʽ 1.1 

1. ;

301520

190145125

430280250

,

302030

18511090

300190130

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

2. ;

352015

180150100

380250220

,

202515

150120105

270185115

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

3. ;

202525

16514590

425240225

,

151520

165115100

285210120

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

4. ;

253035

17015585

415275215

,

202510

17010095

275200105

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

5. ;

252010

19515095

420255230

,

252015

18095110

260205115

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

6. ;

302515

180130105

410265240

,

302025

19080105

295180125

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

7. ;

251510

165140100

400275250

,

252030

16095115

270190110

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

8. ;

201530

17512590

380270240

,

101520

15590100

265185120

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

9. ;

302520

16013585

405265220

,

251025

15085100

285175115

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

10. ;

151015

185120110

425250235

,

301520

16010595

295180130

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

11. ;

201520

170130115

400235240

,

201025

17510090

280160105

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

12. ;

202025

175125120

410275235

,

251530

18010585

295185120

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  
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13. ;

251520

165130110

420270245

,

201025

17511095

290170125

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

14. ;

252030

180115100

415275240

,

251520

165100105

270190130

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

15. 

100 180 275 230 260 405

100 95 180 , 105 140 175 ;

25 20 30 25 10 20

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

16. ;

251520

185105120

435250200

,

202515

17010095

300185125

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

17. ;

302015

160135100

400265235

,

102020

16010590

290165130

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

18. ;

252025

165125125

425260205

,

251525

170100105

295175120

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= BA  

19. 

125 170 300 225 245 410

85 95 180 , 120 140 185 ;

30 20 20 20 10 30

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

20. 

120 160 290 230 240 405

90 100 185 , 125 130 180 ;

25 15 15 25 15 20

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

21. 

115 155 270 235 235 430

95 105 190 , 115 135 160 ;

20 20 25 20 10 25

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

22. 

105 150 265 240 265 400

90 100 180 , 120 125 175 ;

25 15 20 15 25 15

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

23. 

125 165 295 245 270 420

100 85 170 , 105 120 185 ;

15 25 30 25 10 25

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

24. 

130 170 305 200 255 415

95 100 175 , 110 145 190 ;

20 25 25 15 20 10

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

25. 

120 150 295 205 250 410

85 100 185 , 105 140 185 ;

25 20 15 20 25 15

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷
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26. 

115 145 260 210 245 395

105 85 165 , 100 150 170 ;

20 15 20 20 25 20

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

27. 

125 160 300 230 275 405

100 90 180 , 115 155 175 ;

25 20 25 20 20 15

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

28. 

105 185 290 245 270 410

80 100 160 , 105 135 180 ;

30 15 20 25 15 25

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

29. 

110 175 285 250 265 380

95 105 155 , 110 145 170 ;

25 10 25 20 15 15

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

30. 

120 165 295 240 250 425

100 110 175 , 120 140 185 .

30 15 25 25 20 25

A B

å õ å õ
æ ö æ ö
= =æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʟʘʜʘʯʽ  1.2 

1. ;

2

1

2

8

,

2

1

1

121

221

152

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

2. ;

3

1

4

2

,

5

1

1

312

112

221

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

3. ;

3

4

5

3

,

4

2

2

132

121

141

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

4. ;

4

5

1

10

,

1

2

4

321

121

123

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

5. ;

5

3

2

4

,

3

1

2

212

312

215,0

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

6. ;

3

2

2

5

,

4

2

1

5,121

211

312

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  



 16 

7. ;

2

3

2

6

,

1

2

1

212

321

122

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

8. ;

4

3

1

2

,

1

1

4

221

214

311

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

9. ;

2

5

3

4

,

1

1

1

211

221

123

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

10. ;

4

3

2

5

,

2

2

1

112

211

231

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

11. ;

2

4

5

3

,

1

1

2

112

111

121

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

12. ;

1

5

4

2

,

1

3

1

213

121

122

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

13. ;

6

4

3

1

,

2

1

1

111

212

133

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

14. ;

2

3

4

4

,

2

2

2

112

212

311

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

15. ;

3

2

2

3

,

2

1

3

131

121

221

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

16. ;

2

3

4

5

,

1

1

1

111

221

112

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  
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17. ;

2

1

3

4

,

1

1

1

211

121

211

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

18. ;

3

4

5

6

,

2

1

2

111

121

112

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

19. ;

2

3

5

7

,

2

1

1

211

112

121

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

20. ;

1

2

5

6

,

1

1

2

121

211

111

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

21. ;

2

1

4

5

,

1

1

1

112

221

213

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

22. ;

3

1

4

4

,

2

1

2

111

121

112

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

23. ;

3

6

5

5

,

2

2

1

211

112

111

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

24. ;

3

1

2

4

,

1

1

1

211

121

112

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

25. ;

4

5

1

7

,

2

1

2

112

121

111

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

26. ;

3

4

5

5

,

1

1

2

221

111

122

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  
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27. ;

2

4

4

2

,

2

1

2

112

5,021

115,0

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

28. ;

6

4

4

2

,

1

1

5,1

5,011

112

15,01

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

29. ;

2

2

1

4

,

2

1

5,0

135,1

15,01

212

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

30. .

4

2

1

6

,

1

5,0

1

5,015,1

112

5,021

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

= XA  

 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʟʘʜʘʯʽ 1.3 

 

1. ;
2

3

54

12
,

32

21
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

2. ;
5

4

33

21
,

13

52
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

3. ;
1

1

12

23
,

22

13
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

4. ;
1

2

33

14
,

23

34
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

5. ;
3

2

21

32
,

14

23
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

6. ;
2

2

34

23
,

11

22
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

7. ;
1

3

23

21
,

31

25
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

8. ;
2

1

11

22
,

33

32
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

9. ;
2

5

34

21
,

12

34
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

10. ;
3

1

45

24
,

42

25
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

11. ;
3

1

41

23
,

14

31
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  
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12. ;
1

4

23

32
,

43

42
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

13. ;
2

3

12

13
,

25

12
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

14. ;
4

1

32

45
,

31

44
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

15. ;
5

1

21

34
,

22

33
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

16. ;
2

3

44

32
,

25

27
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

17. ;
2

5

24

11
,

52

11
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

18. ;
5

3

43

45
,

21

12
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

19. ;
1

3

21

23
,

51

24
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

20. ;
2

2

33

21
,

32

23
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

21. ;
2

3

42

53
,

54

41
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

22. ;
1

1

31

42
,

31

15
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

23. ;
3

2

43

31
,

32

24
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

24. ;
5

4

35

53
,

21

13
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

25. ;
4

3

24

44
,

32

22
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

26. ;
3

1

32

23
,

43

31
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

27. ;
4

2

43

34
,

53

42
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

28. ;
3

1

34

25
,

42

33
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

29. ;
3

5

23

14
,

31

21
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  

30. .
2

4

51

41
,

52

32
öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å
= BA  
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2. ɺɽʂʊʆʈʅɸ ɸʃɻɽɹʈɸ 

 

 ɺʝʢʪʦʨʠ ʪʘ ʣʽʥʽʡʥʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʥʠʤʠ  

 ɻʝʦʤʝʪʨʠʯʥʠʤ ʚʝʢʪʦʨʦʤ (ʢʦʨʦʪʢʦ ï ʚʝʢʪʦʨʦʤ) ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʨʽʟʦʢ, 

ʷʢʠʡ ʤʘʻ ʧʝʚʥʫ ʜʦʚʞʠʥʫ ʽ ʥʘʧʨʷʤ. ʇʦʟʥʘʯʝʥʥʷ: AB, ʜʝ A - ʧʦʯʘʪʦʢ, ʘ B  - 

ʢʽʥʝʮʴ ʚʽʜʨʽʟʢʘ AB ʘʙʦ a
d

. ɼʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ AB ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʫʣʝʤ ʚʝʢʪʦʨʘ 

AB ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ AB  ʘʙʦ a . ɺʝʢʪʦʨʠ a
d

 ʽ b
d

 ʥʘʟʠʚʘʶʪʴʩʷ ʨʽʚʥʠʤʠ, ʷʢʱʦ 

ba = ʽ ʚʦʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʥʘʧʨʷʤ.   ɿʚʽʜʩʠ   ʚʠʧʣʠʚʘʻ,  

ʱʦ   ʧʦʯʘʪʦʢ ʚʝʢʪʦʨʘ ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ ʚ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ 

ʧʨʦʩʪʦʨʫ. 

ʗʢʱʦ 0=a
d

,  ʪʦ  ʚʝʢʪʦʨ   ʥʘʟʠʚʘʻʪʴʩʷ   ʥʫʣʴʦʚʠʤ ʽ  

ʧʦʟʥʘʯʘʻʪʴʩʷ 0
d

. 

ʉʫʤʦʶ ba
dd
+  ʜʚʦʭ ʚʝʢʪʦʨʽʚ a

d
 ʽ b
d

 ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʠʡ  

ʚʝʢʪʦʨ c
d
, ʧʦʯʘʪʦʢ  ʷʢʦʛʦ  ʩʧʽʚʧʘʜʘʻ  ʟ  ʧʦʯʘʪʢʦʤ  ʚʝʢʪʦʨʘ a

d
, 

ʢʽʥʝʮʴ ï ʟ ʢʽʥʮʝʤ ʚʝʢʪʦʨʘ b
d

 ʟʘ ʫʤʦʚʠ, ʱʦ ʚʝʢʪʦʨ b
d

 ʧʨʠʢʣʘ- 

ʜʝʥʠʡ ʜʦ ʚʝʢʪʦʨʘ a
d

 (ʨʠʩ.1). 

                                                                                                                  ʈʠʩ.1               

ɼʦʙʫʪʢʦʤ ( )a
d
l  ʚʝʢʪʦʨʘ a

d
 ʥʘ ʯʠʩʣʦ l ʥʘʟʠʚʘʻʪʴʩʷ                 

ʚʝʢʪʦʨ p
d

 ʪʘʢʠʡ, ʱʦ ap
dd

l= , ʥʘʧʨʷʤʦʢ p
d

 ʟʙʽʛʘʻʪʴʩʷ ʟ                                      

ʥʘʧʨʷʤʦʤ a
d
 ʧʨʠ 0>l  ʽ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ, ʷʢʱʦ                            

0<l  (ʨʠʩ.2). 

                                                                                                                   ʈʠʩ. 2 

 ʈʽʟʥʠʮʝʶ ba
dd
-  ʜʚʦʭ ʚʝʢʪʦʨʽʚ   a

d
 ʽ b
d

   ʥʘʟʠʚʘʻʪʴʩʷ  

ʚʝʢʪʦʨ b)(ad
ddd

1-+=   (ʨʠʩ.3).  

 ɺʝʢʪʦʨʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʣʽʥʝʘʨʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ  

ʣʝʞʘʪʴ ʥʘ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ, ʘʙʦ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. 

 ɺʝʢʪʦʨʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʤʧʣʘʥʘʨʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ  

ʧʘʨʘʣʝʣʴʥʽ ʜʝʷʢʽʡ ʧʣʦʱʠʥʽ, ʘʙʦ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ.                 ʈʠʩ. 3 

          ɺʝʢʪʦʨ a
a

a
d

d
d 1

0 =  ʥʘʟʠʚʘʻʪʴʩʷ ʦʨʪʦʤ ʚʝʢʪʦʨʘ a
d
, ʷʢʱʦ 10 =a

d
 ʽ ʥʘʧʨʷʤ 

0a
d
ʩʧʽʚʧʘʜʘʻ ʟ ʥʘʧʨʷʤʦʤ a

d
.                                                 

ʈʦʟʢʣʘʜ ʚʝʢʪʦʨʘ ʧʦ ʙʘʟʠʩʫ. ɺʧʦʨʷʜʢʦʚʘʥʘ ʪʨʽʡʢʘ ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ 

ʚʝʢʪʦʨʽʚ )e,e,e( 321

ddd
 ʥʘʟʠʚʘʻʪʴʩʷ  ʙʘʟʠʩʦʤ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɹʫʜʴ-ʷʢʠʡ 

ʚʝʢʪʦʨ a
d

 ʚ ʧʨʦʩʪʦʨʽ ʤʦʞʝ  ʙʫʪʠ ʻʜʠʥʠʤ ʯʠʥʦʤ ʨʦʟʢʣʘʜʝʥʠʡ ʟʘ ʙʘʟʠʩʦʤ: 

                                               .exexexa 332211

dddd
++=                                       (1) 

ʏʠʩʣʘ 321 x,x,x  ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ a
d

 ʚ ʙʘʟʠʩʽ ).e,e,e( 321

ddd
 

 ʅʝʭʘʡ ʚ ʧʨʦʩʪʦʨʽ ʚʚʝʜʝʥʘ ʧʨʷʤʦʢʫʪʥʘ ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ .Oxyz 

ʊʨʽʡʢʘ )k,j,i(
ddd

 ʦʜʠʥʠʯʥʠʭ ʚʝʢʪʦʨʽʚ, ʷʢʽ ʥʘʧʨʷʤʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʚʟʜʦʚʞ ʦʩʝʡ 

,Oz,Oy,Ox  ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʪʥʠʤ ʙʘʟʠʩʦʤ (ʨʠʩ. 4). 

 

A  

B  

a
d

 

b
d

 

a
d

 

bac
ddd
+=  

a
d

 

0>= ,ap
dd
l  

0<= ,ap
dd
l  

a
d

 

bad
ddd
-=  

b
d

 



 21 

ʗʢʱʦ kzjyixa
dddd

++= , ʪʦ ʙʫʜʝʤʦ ʪʘʢʦʞ ʟʘʧʠʩʫʚʘʪʠ  

).z,y,x(a=
d

  

ʗʢʱʦ ),z,y,x(a=
d

ʪʦ 222 zyxa ++=
d

. 

 ʏʠʩʣʘ 
a

z
cos,

a

y
cos,

a

x
cos ddd === gba                                

                                                                                                              ʈʠʩ. 4 

ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʧʨʷʤʥʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ʚʝʢʪʦʨʘ a
d
; ʜʝ gba ,,  - ʢʫʪʠ, ʷʢʽ 

ʫʪʚʦʨʶʻ ʚʝʢʪʦʨ a
d
 ʟ ʜʦʜʘʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ. 

ʄʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ ʨʽʚʥʽʩʪʴ:  

1222 =++ gba coscoscos . 

ʗʢʱʦ                    

( ) ( ),z,y,xb,z,y,xa 222111 ==
dd

 

 ʪʦ 

( );zz,yy,xxba 212121 +++=+
dd

 

( ).z,y,xa 111 llll =
d

                                            (2) 

 ʊʨʠ ʚʝʢʪʦʨʠ ( ) ( ) ( )321332123211 gggbbbaaa ,,e,,,e,,,e ===
ddd

 ʫʪʚʦʨʶʶʪʴ 

ʙʘʟʠʩ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʠʟʥʘʯʥʠʢ 

.0

333

222

111

¸=D

gba

gba

gba

                                          (3) 

 ʇʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨ. ʇʨʦʝʢʮʽʻʶ ʚʝʢʪʦʨʘ a
d

 ʥʘ ʚʝʢʪʦʨ e
d

 

ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ ,cosaanpe j
dd

d =  ʜʝ -j ʢʫʪ ʤʽʞ  

ʚʝʢʪʦʨʘʤʠ a
d
 ʽ ).(e pj¢¢0
d

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ,kzjyixa
dddd

++=  ʪʦ 

ʢʦʦʨʜʠʥʘʪʠ x, y, z ʚʝʢʪʦʨʘ a
d

 ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʧʨʦʝʢʮʽʷʤʠ 

ʚʝʢʪʦʨʘ a
d
 ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʚʝʢʪʦʨʠ .k,j,i

ddd
 

  

 ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. ʉʢʘʣʷʨʥʠʤ ʜʦʙʫʪʢʦʤ ʚʝʢʪʦʨʽʚ a
d

 ʽ b
d

 

ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ: 

jcosbaba
dddd
Ö=Ö  ,                                             (8) 

ʜʝ j - ʢʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ a
d

 ʽ b
d

. 

 ʗʢʱʦ ( )111 z,y,xa=
d

 ʽ ( )222 z,y,xb=
d

, ʪʦ 

.212121 zzyyxxba ++=Ö
dd

                                         (9) 

 ɿʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ (8) ʫʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʚʝʢʪʦʨʽʚ: 

0=ÖÚ^ baba
dddd

.   

ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʬʦʨʤʫʣʘʤʠ 

bʧʨaba a

d
d= ,   aʧʨbba

b

ddd
d=Ö . 

 

 

x 

i
d

 

j
d

 
y 

k
d

 

z 

a
d

 

j 

e
d

 

anpe

d
d  
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 ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ: 

 ʘ) ʚʠʟʥʘʯʝʥʥʷ ʢʦʩʠʥʫʩʘ ʢʫʪʘ ʤʽʞ ʚʝʢʪʦʨʘʤʠ 
ba

ba
ba

Ö

Ö
=ö
÷

õ
æ
ç

åØ

cos , ʘʙʦ 

;cos
2
2

2
2

2
2

2
1

2
1

2
1

212121

zyxzyx

zzyyxx

++Ö++

++
=j  

 ʙ) ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨ 
b

ba
aʧʨ

b

dd
Ö

= , ʘʙʦ 
a

ba
bʧʨ

a

dd
Ö

= ; 

 ʚ) ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ɸ ʩʠʣʠ F  ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ S : 

SFA Ö= . 

 ɺʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. ɺʝʢʪʦʨʥʠʤ ʜʦʙʫʪʢʦʤ ʚʝʢʪʦʨʘ a
d

 ʥʘ ʚʝʢʪʦʨ 

b
d

 ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ c
d
, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ: 

 1) ;bc,ac
dddd

^^  

 2) ɺʝʢʪʦʨʠ c,b,a
ddd

 ʫʪʚʦʨʶʶʪʴ ʧʨʘʚʫ ʪʨʽʡʢʫ ʚʝʢʪʦʨʽʚ, ʪʦʙʪʦ, ʷʢʱʦ 

ʜʠʚʠʪʠʩʷ ʟ ʢʽʥʮʷ ʚʝʢʪʦʨʘ c
d
, ʪʦ ʥʘʡʙʣʠʞʯʠʡ ʧʦʚʦʨʦʪ ʚʽʜ ʚʝʢʪʦʨʘ a

d
 ʜʦ ʚʝʢʪʦʨʘ b

d
 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʠ ʩʪʨʽʣʢʠ ʛʦʜʠʥʥʠʢʘ; 

 3) jsinbac
ddd
Ö= , ʜʝ j - ʢʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ a

d
 ʽ b
d

.  

ʇʦʟʥʘʯʝʥʥʷ: [ ]bac
ddd

;=  ʘʙʦ bac
ddd
³=  ɺʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ a

d
 ʽ b
d
, ʟʘʜʘʥʠʭ 

ʩʚʦʾʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ    .

222

111

zyx

zyx

kji

ba =³  

  

 ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ: 

 ʘ) ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʽ ʪʨʠʢʫʪʥʠʢʘ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʚʝʢʪʦʨʘʭ a
d
 ʽ b
d
(ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ)  

baSbaS ʪʨʠʢʧʘʨʘʣʝʣ ³=³=
2

1
.. ; 

 ʙ) ʟʥʘʭʦʜʞʝʥʥʷ ʤʦʤʝʥʪʫ ʩʠʣʠ F , ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʪ. A, ʚʽʜʥʦʩʥʦ ʜʝʷʢʦʾ 

ʬʽʢʩʦʚʘʥʦʾ     ʪ. O   

() FOAFM ³=0 . 

  

ʄʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. 

ʄʽʰʘʥʠʤ ʜʦʙʫʪʢʦʤ ʚʝʢʪʦʨʽʚ  c,b,a
ddd

 ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ  

( ) .cbacba
dddddd
Ö³=ÖÖ  

 ɯʟ ʦʟʥʘʯʝʥʥʷ ʚʠʧʣʠʚʘʻ, ʱʦ ʪʨʠ ʚʝʢʪʦʨʠ c,b,a
ddd

 ʢʦʤʧʣʘʥʘʨʥʽ ʪʦʜʽ ʽ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ .0=ÖÖ cba
ddd

 

 ɻʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʤʽʰʘʥʦʛʦ ʜʦʙʫʪʢʫ: ʤʦʜʫʣʴ ʤʽʰʘʥʦʛʦ ʜʦʙʫʪʢʫ 

ʜʦʨʽʚʥʶʻ ʦʙô̒ ʤʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ ,c,b,a
ddd

 ʪʦʙʪʦ 

cbaV
ddd
ÖÖ= . 

ʗʢʱʦ ( ) ( ) ( ),z,y,xc,z,y,xb,z,y,xa 333222111 ===
ddd

 ʪʦ 
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.

333

222

111

zyx

zyx

zyx

cba =ÖÖ
ddd

 

.
6

1
. cbaʧʽʨ

ddd
ÖÖ=J  

ɿʘʜʘʯʘ 2.1.  ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʦ ʤʦʥʪʘʞʥʫ ʤʘʯʪʫ. ʇʦʟʥʘʯʠʚʰʠ ʣʘʥʢʠ 

ʤʘʯʪʠ ʚʝʢʪʦʨʘʤʠ, ʟʘʧʠʩʘʪʠ ʫʤʦʚʫ ʟʘʤʢʥʝʥʦʩʪʽ ʜʣʷ ʩʭʝʤʠ ʚʢʘʟʘʥʦʛʦ ʧʽʜʡʦʤʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʚ ʥʝʥʘʚʘʥʪʘʞʝʥʦʤʫ ʩʪʘʥʽ.                                                                                             

ʈʦʟʚôʷʟʘʥʥʷ.  ʄʦʥʪʘʞʥʘ ʤʘʯʪʘ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ  ʧʽʜʡʦʤʫ  

ʚʘʥʪʘʞʽʚ,  ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ  ʟ  ʜʝʨʝʚʘ ʘʙʦ ʤʝʪʘʣʫ. ʄʘʯʪʫ ʚʩʪʘʥʦʚʣʶʶʪʴ  ʥʘ 

ʦʧʦʨʥʽʡ ʧʦʜʫʰʮʽ, ʾʾ ʩʪʽʡʢʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʪʷʛʦʤ  ʩʪʘʣʴʥʦʛʦ  ʪʨʦʩʘ.  ɿʦʙʨʘʟʠʤʦ     

ʤʦʥʪʘʞʥʫ ʤʘʯʪʫ ʩʭʝʤʘʪʠʯʥʦ. AB  ï ʤʘʯʪʘ, -ACOAG  ʥʘʪʷʛʥʫʪʠʡ ʪʨʦʩ ʽ 

ʧʦʟʥʘʯʠʤʦ ʾʾ  ʣʘʥʢʠ ʚʝʢʪʦʨʘʤʠ: aOBrCArOA === ,, 21  -= a,bBC
d

ʢʫʪ, ʫʪʚʦʨʝʥʠʡ 

ʥʘʪʷʛʥʫʪʠʤ ʪʨʦʩʦʤ ʟ ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ, -b  ʢʫʪ, ʫʪʚʦʨʝʥʠʡ ʤʘʯʪʦʶ ʟ 

ʚʝʨʪʠʢʘʣʣʶ. ʆʩʢʽʣʴʢʠ ʚʝʢʪʦʨʥʘ ʩʭʝʤʘ ʤʦʥʪʘʞʥʦʾ ʤʘʯʪʠ ʻ ʦʙôʻʜʥʘʥʥʷʤ ʜʚʦʭ 

ʩʭʝʤ ʟ ʢʦʥʪʫʨʘʤʠ OBAO ʽ ,BCAB  ʪʦ ʫʤʦʚʘ ʟʘʤʢʥʝʥʦʩʪʽ ʜʣʷ ʧʦʚʥʦʾ ʩʭʝʤʠ ʤʘʯʪʠ 

ʟʘʧʠʰʝʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʫʤʦʚ ʟʘʤʢʥʝʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ ʦʢʨʝʤʦ. 

 ʋ ʚʝʢʪʦʨʥʽʡ ʬʦʨʤʽ ʮʝ ʤʘʻ ʚʠʛʣʷʜ ( )( ) 021 =+++-- rrbrra , ʦʩʢʽʣʴʢʠ 

( )rrbrrb -=+=++ 22 0 , ʪʦ ʫʤʦʚʘ ʟʘʤʢʥʝʥʦʩʪʽ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

( )rrarra =-=-- 11 0 . 

 ʈʦʟʛʣʷʥʫʚʰʠ ʮʝ ʚʝʢʪʦʨʥʝ ʨʽʚʥʷʥʥʷ ʚ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ, ʦʜʝʨʞʠʤʦ 

ʫʤʦʚʫ ʟʘʤʢʥʝʥʦʩʪʽ ʚ ʩʢʘʣʷʨʥʽʡ ʬʦʨʤʽ: 

ʟ bb cos,sin: rAKrBKAKB ==D  

ʟ aa sin,cos: 11 rAKrOKAKO ==D  

0=-+= OKBKOBaOB  

,0cossin 1 =-+ ab rra    ʘʙʦ      

;0=-AKAK  

ɺʽʜʧʦʚʽʜʴ: ʋʤʦʚʘ ʟʘʤʢʥʝʥʦʩʪʽ 

0sincos 1 =- ab rr . 

  

ɿʘʜʘʯʘ 2.2.  ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʚ ʤʽʩʮʷʭ 

ʧʦʚʦʨʦʪʽʚ ʙʫʜʫʶʪʴ ʦʧʦʨʠ (ʤʘʣ.1), ʷʢʽ ʩʧʨʠʡʤʘʶʪʴ ʟʫʩʠʣʣʷ, ʫʪʚʦʨʝʥʽ ʚ ʪʨʫʙʽ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ. ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ P  ʨʽʜʠʥʠ ʚ ʪʨʫʙʽ, ʚʥʫʪʨʽʰʥʽʡ 

ʜʽʘʤʝʪʨ d  ʪʨʫʙʠ ʽ ʢʫʪ a, ʷʢʠʡ ʫʪʚʦʨʶʻ ʜʽʣʷʥʢʘ ɯ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟ ʜʽʣʷʥʢʦʶ ɯɯ, 

ʟʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʟʫʩʠʣʣʷ, ʷʢʝ ʜʽʻ ʥʘ ʦʧʦʨʫ. 
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                             ʤʘʣ. 1                                                             ʤʘʣ. 2 

          ɺʥʘʩʣʽʜʦʢ ʪʠʩʢʫ ʨʽʜʠʥʠ ʚ ʤʽʩʮʷʭ ʧʦʚʦʨʦʪʫ ʪʨʫʙʠ ʥʘ ʥʝʾ ʜʽʶʪʴ ʩʠʣʠ 1Q  ʽ 

.2Q  ɿʫʩʠʣʣʷ Q, ʥʘ ʷʢʝ ʨʦʟʨʘʭʦʚʘʥʘ ʦʧʦʨʘ ʻ ʨʽʚʥʦʜʽʡʥʦʶ ʩʠʣ 1Q  ʽ .2Q  ʆʩʢʽʣʴʢʠ 

ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʨʽʜʠʥʠ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʦʜʥʘʢʦʚʘ, ʪʦ 

,
4

,
2

2121

d
PQQQQ
p
Ö===   ʜʝ -

4

2dp
ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʨʫʙʠ. ɿʘ 

ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʟʥʘʶʯʠ 21 , QQ  ʽ ʢʫʪ a ʟʥʘʡʜʝʤʦ ʚʝʣʠʯʠʥʫ ʨʽʚʥʦʜʽʡʥʦʾ 

Q  ʩʠʣ 1Q ʽ 2Q . -ABCD  ʧʘʨʘʣʝʣʦʛʨʘʤ ʻ ʨʦʤʙʦʤ ʚ ʷʢʦʤʫ 

,1800 a-=ÏBAD ( ) .
2

90180
2

1 00 a
a -=-=ÏBAC  ɿ AOBD  ʟʥʘʭʦʜʠʤʦ 

BAOABAO Ï= cos . ʊʦʙʪʦ ö
÷

õ
æ
ç

å
-=

2
90cos

2

1 0
1

a
QQ , ʟʚʽʜʢʠ ʟʥʘʡʜʝʤʦ ʚʝʣʠʯʠʥʫ 

ʟʫʩʠʣʣʷ, ʷʢʝ ʜʽʻ ʥʘ ʦʧʦʨʫ:  
2

sin2 1

a
QQ = . 

ɺʽʜʧʦʚʽʜʴ: 
2

sin2 1

a
QQ = . 

ɿʘʜʘʯʘ 2.3. ɿʥʘʡʪʠ ʤʦʤʝʥʪ ʩʠʣʠ F  ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʪʦʯʢʠ A  ʚʽʜʥʦʩʥʦ 

ʪʦʯʢʠ B, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ { } ( ) ( ).2;1;3,1;4;4,2;3;1 ---= BAF  

ʈʦʟʚô̫ ʟʘʥʥʷ. ʄʦʤʝʥʪ ʩʠʣʠ F  ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʪ.A  ʚʽʜʥʦʩʥʦ ʜʝʷʢʦʾ 

ʬʽʢʩʦʚʘʥʦʾ ʪ.B  ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  () FBAFM B ³= , ʜʝ ñ³ò ï ʟʥʘʢ 

ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ. ɿʥʘʡʜʝʤʦ ʚʝʢʪʦʨ { }21);1(4;34 -----=BA ,  { }3;5;1 -=BA   

() kjikji

kji

FM B 2
31

51

21

31

23

35

231

351 ---=+
-

-
-

-

-
=

-

-= ,  kji)F(M B 2---=
d

, ʘʙʦ 

{ }.;;)F(M B 211 ---=
d

 

ɺʽʜʧʦʚʽʜʴ: { }.;;)F(M B 211 ---=
d

 

ɿʘʜʘʯʘ 2.4. ɿʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʨʽʚʥʦʜʽʡʥʦʾ ʜʚʦʭ ʩʠʣ HF,HF 75 21 ==
dd

, ʢʫʪ 

ʤʽʞ ʷʢʠʤʠ ʜʦʨʽʚʥʶʻ 060 . 

ʈʦʟʚô̫ ʟʘʥʥʷ.  

21 FFR
ddd
+=  

() ( ) 2

221

2

1

2

21

2
2 FcosFFFFFR

ddddddd
+ÖÖ+=+= J  

1194935257
2

1
7525 22

2
=++=+ÖÖÖ+=R

d
 

B D 

Q  

ʉ 

0 

1Q  

a 
2Q  

A 

R
d
 

1F
d

 

2F
d
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)(44,10119 HR º= . 

 

ɿʘʜʘʯʘ 2.5. ɿʥʘʡʪʠ ʨʦʙʦʪʫ, ʷʢʫ ʚʠʢʦʥʫʻ ʨʽʚʥʦʜʽʡʥʘ ʩʠʣ 321 ,, FFF , 

ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʦʜʥʽʻʾ ʪʦʯʢʠ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʟ ʧʦʣʦʞʝʥʥʷ 

1M  ʚ ʧʦʣʦʞʝʥʥʷ 2M , ʷʢʱʦ ʚʽʜʦʤʦ: 

{ } { } { }5;4;2,3;1;5,7;4;2 321 -==-= FFF ,       ( ) ( )3;2;4,2;7;4 21 -MM . 

ʈʦʟʚô̫ ʟʘʥʥʷ. ʈʦʙʦʪʘ ʩʠʣʠ F  ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ S  ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ ( )SFA Ö= . ɿʛʽʜʥʦ ʫʤʦʚʠ ʟʘʜʘʯʽ: 321 FFFF ++= , 21MMS=  

( )53)7();4(14;252 ++--++++=F , ( ) { }23;72;44;3;1;9 21 ----== MMF , 

( ) .7413)5(1)8(9;.1;5;821 -=Ö+-Ö+-Ö=Ö=--== ASFAMMS   

ɿʥʘʢ ñʤʽʥʫʩò ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʚ ʥʘʧʨʷʤʽ, 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʽʾ ʩʠʣʠ. 

ɺʽʜʧʦʚʽʜʴ: .7413)5(1)8(9 -=Ö+-Ö+-Ö=A  

 

ɿʘʜʘʯʘ 2.6. ɺʘʥʪʘʞʽʚʢʘ ʟʘʚʘʥʪʘʞʝʥʘ ʦʜʥʘʢʦʚʠʤʠ ʛʣʘʜʢʠʤʠ ʢʦʣʦʜʘʤʠ. 

ɸʚʪʦʤʦʙʽʣʴ ʟʘʾʭʘʚ ʫ ʢʶʚʝʪ ʽ ʩʪʦʾʪʴ, ʥʘʭʠʣʠʚʰʠ ʦʜʠʥ ʙʦʨʪ, ʧʨʠʯʦʤʫ ʜʥʦ ʢʫʟʦʚʘ 

ʫʪʚʦʨʶʻ ʟ ʛʦʨʠʟʦʥʪʘʣʣʶ ʢʫʪ Q (ʢʨʝʥ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʩʫʪʥʽʡ). 

ɿʘʢʽʥʯʫʻʪʴʩʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʫʟʦʚʘ. ʗʢʱʦ ʚʠʜʘʣʠʪʠ ʢʦʣʦʜʫ, ʧʦʢʘʟʘʥʫ ʥʘ 

ʤʘʣʶʥʢʫ ʧʫʥʢʪʠʨʦʤ, ʪʦ ʦʩʪʘʥʥʽ ʪʨʠ ʢʦʣʦʜʠ ʧʨʠ ʥʘʡʤʝʥʰʦʤʫ ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ Q 

ʨʦʟʢʦʪʷʪʴʩʷ. ɿʥʘʡʪʠ ʢʫʪ Q. 
 

 

ʈʦʟʚôʷʟʘʥʥʷ. ɼʨʫʛʘ ʢʦʣʦʜʘ, ʱʦ ʚʠʜʽʣʝʥʘ ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ ʥʘ ʤʘʣʶʥʢʫ, 

ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʚʣʘʩʥʦʾ ʚʘʛʠgm
d
 ʪʘ ʩʠʣʠ, ʩʧʨʠʯʠʥʝʥʦʾ ʚʘʛʦʶ ʚʝʨʭʥʽʭ 

ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʢʦʣʦʜ. ʗʢʱʦ ʚʽʜʩʫʪʥʷ ʯʝʪʚʝʨʪʘ ʢʦʣʦʜʘ, ʧʦʟʥʘʯʝʥʘ 

ʧʫʥʢʪʠʨʦʤ, ʪʦ ʟʘʣʠʰʠʪʴʩʷ ʣʠʰʝ ʟʫʩʠʣʣʷ ʚʝʨʭʥʴʦʾ ʪʨʝʪʴʦʾ ʢʦʣʦʜʠ 1F
d
. ʎʷ ʩʠʣʘ ʻ 

ʧʨʦʝʢʮʽʻʶ ʤʘʩʠ ʪʨʝʪʴʦʾ ʢʦʣʦʜʠ ʥʘ ʧʨʷʤʫ, ʱʦ ʩʧʦʣʫʯʘʻ ʮʝʥʪʨʠ ʩʽʯʝʥʥʷ ʜʨʫʛʦʾ ʪʘ 

ʪʨʝʪʴʦʾ ʢʦʣʦʜʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʩʽʯʝʥʥʷ ʾʭ ʦʜʥʘʢʦʚʽ (ʚʽʜʧʦʚʽʜʥʦ ʮʝʥʪʨʠ 

ʧʝʨʰʦʾ, ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʢʦʣʦʜ ʫʪʚʦʨʶʶʪʴ ʨʽʚʥʦʩʪʦʨʦʥʥʽʡ ʪʨʠʢʫʪʥʠʢ) ʪʘ ʢʫʪ 

ʥʘʭʠʣʫ ʢʫʟʦʚʘ ʨʽʚʥʠʡ Q, ʚʝʣʠʯʠʥʘ ʩʠʣʠ 1F
d

:  

( )Q-= 0

1 60cosgmF
dd

.     (1) 

ɿʘʜʘʤʦ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. ɺʠʙʝʨʝʤʦ ʥʘʧʨʷʤ ʦʩʽ ʆʭ 

ʧʘʨʘʣʝʣʴʥʦ ʜʥʠʱʫ ʢʫʟʦʚʘ ʚʘʥʪʘʞʽʚʢʠ, ʘ ʪʦʯʢʫ O ï ʮʝʥʪʨ ʜʨʫʛʦʾ ʢʦʣʦʜʠ. ʋ 

x 

y 

Q 

gm
d

 

gm
d

 

1F
d
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2 

3 
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y 

1F
d

 

gm
d

 

Q 
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d
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ʚʠʧʘʜʢʫ ʨʦʟʢʦʯʫʚʘʥʥʷ ʨʫʭ ʜʨʫʛʦʾ  ʢʦʣʦʜʠ  ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩ ̫ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʆʭ. 

ʉʧʨʦʝʢʪʫʻʤʦ ʥʘ ʮʶ ʚʽʩʴ ʚʽʜʧʦʚʽʜʥʽ ʟʫʩʠʣʣʷ: 

ʆʭ: ( ) ()Q-= sin30sin 0

1 gmFam
ddd

.    (2) 

ɺʨʘʭʫʚʘʚʰʠ (1), ʦʪʨʠʤʫʻʤʦ: 

( ) ( ) ()Q-Q-= sin30sin60cos 00 gmgmam
ddd

.   (3) 

ʉʧʨʦʩʪʠʤʦ (3) ʽ ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʨʫʭʫ ʢʦʣʦʜʠ ʚ 

ʥʘʧʨʷʤʢʫ ʆʭ: 

( ) ( ) ()( )Q-Q-Ö= sin30sin60cos 00ga
dd

   (4) 

ɿʛʽʜʥʦ (4) ʨʫʭ ʚʽʜʙʫʜʝʪʴʩʷ ʣʠʰʝ ʟʘ ʜʦʜʘʪʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ a
d

. 

ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʢʫʪ Q ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʫʤʦʚʘ: 

( ) ( ) () 0sin30sin60cos 00 >Q-Q- , 

ʘʙʦ   () 32->Qctg . 

ɺʽʜʧʦʚʽʜʴ: ʂʦʣʦʜʠ ʨʦʟʢʦʪʷʪʴʩʷ ʟʘ ʢʫʪʘ ( )32->Q arcctg . 

 

ɿʘʜʘʯʘ 2.7.  ʏʘʩʪʢʘ ʤʘʩʠ ʪ1 ʥʘʣʽʪʘʻ ʟʽ ʰʚʠʜʢʽʩʪʶ 1V
d
 ʥʘ ʥʝʨʫʭʦʤʫ ʯʘʩʪʢʫ, 

ʤʘʩʘ ʷʢʦʾ ʪ2=3ʪ1. ɺʽʜʙʫʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʧʨʫʞʥʝ ʟʽʪʢʥʝʥʥʷ, ʧʽʩʣʷ ʷʢʦʛʦ 

ʯʘʩʪʢʘ ʪ2 ʨʫʭʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ Q2=45Á ʜʦ ʧʝʨʚʽʩʥʦʛʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʯʘʩʪʢʠ ʪ1 

(ʜʠʚ. ʤʘʣʶʥʦʢ). ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ Q1 ð ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʧʝʨʰʦʾ ʯʘʩʪʢʠ ʽ 

ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʝʡ 1u
d

 ʽ 2u
d

. 

ʈʦʟʚôʷʟʘʥʥʷ. ɿʘʧʠʰʝʤʦ ʟʘʢʦʥ 

ʟʙʝʨʝʞʝʥʥʷ ʽʤʧʫʣʴʩʫ: 

221111 umumVm
ddd

+= ;    (1) 

ʘʙʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ:  

211111 3 umumVm
ddd

+= .   (2) 

ɿʘʜʘʤʦ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. 

ɺʠʙʝʨʝʤʦ ʥʘʧʨʷʤ ʦʩʽ ʆʭ ʷʢ ʥʘʧʨʷʤ 

ʚʝʢʪʦʨʘ 1V
d
, ʘ ʪʦʯʢʫ O ï ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʝʨʫʭʦʤʦʾ ʯʘʩʪʢʠ ʪ2. 

ɿʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʜʦ ʽ ʧʽʩʣʷ ʟʽʪʢʥʝʥʥʷ : 

222

2

2

2

11

2

1 21
umumVm
ddd

+= .     (3) 

  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪ2=3ʪ1 ʨʽʚʥʷʥʥʷ (3): 
222

211
3uuV
ddd

+= .                      (4) 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ (2) ʚ ʧʨʦʝʢʮʽʷʭ ʥʘ ʦʩʽ: 

ʆʭ:  ( ) ( )02111111 45cos3cos umumVm
ddd

+Q= ;                                  (5) 

ʆy:  ( ) ( )021111 45sin3sin0 umum
dd

-Q= .                       (6) 

ʉʢʦʨʦʯʫʻʤʦ ʚ ʨʽʚʥʷʥʥʷʭ (5), (6) ʪ1 ʪʘ ʚʠʨʘʞʘʻʤʦ ʚʝʣʠʯʠʥʠ 1u
d

 ʽ 2u
d

 ʯʝʨʝʟ ʢʫʪ Q1 : 

() ()Q+Q
=

sincos

1

1

V
u

d
d

; 
()

() ()Q+Q

Q
=

sincos

sin

3

2 1

2

V
u

d
d

.               (7) 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʨʽʚʥʷʥʥʷ (7) ʚ (4) ʽ ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ ʢʫʪʘ Q1 : 

V1 

m1 

m2 

u1 

u2 

Q1 

Q2=45
0 

x 

y 
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() ()( )

()

() ()( )2

2
2

1

2

2

12

1
sincos

sin

9

2

sincos Q+Q

Q
+

Q+Q
=

VV
V

dd
d

.    (8) 

ʈʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (8) : ö
÷

õ
æ
ç

å
=

9

1
1 arctgQ . 

ɺʽʜʧʦʚʽʜʴ: Q1 º6,34
0
. 

ɿʘʜʘʯʘ 2.8. ɼʘʥʦ ʜʚʘ ʦʜʥʘʢʦʚʠʭ ʢʣʠʥʠ ʟ ʢʫʪʘʤʠ ʥʘʭʠʣʫ 45Á ʽ ʦʜʥʘʢʦʚʠʤʠ 

ʤʘʩʘʤʠ ʄ1 = ʄ2 = 8,0 ʢʛ. ʋʩʽ ʧʣʦʱʠʥʠ ʘʙʩʦʣʶʪʥʦ ʛʣʘʜʢʽ, ʷʢ ʽ ʫ ʚʘʥʪʘʞʽ ʟ ʤʘʩʦʶ 

ʄ=384 ʢʛ, ʱʦ ʧʦʪʨʽʙʥʦ ʧʽʜʥʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʢʣʠʥʽʚ. ʆʙʠʜʚʘ ʢʣʠʥʠ ʣʝʞʘʪʴ 

ʥʘ ʛʣʘʜʢʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ; ʦʜʠʥ ʟ ʥʠʭ ʫʧʠʨʘʻʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʫ ʩʪʽʥʫ, 

ʘ ʜʦ ʽʥʰʦʛʦ ʧʨʠʢʣʘʜʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʠʣʘ F = 5920 ʅ. ɿʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʽ 

ʥʘʧʨʷʤʦʢ ʧʨʠʩʢʦʨʝʥʥʷ ʨʫʭʦʤʦʛʦ ʢʣʠʥʘ ʄ1. 

 

 

 

ʈʦʟʚôʷʟʘʥʥʷ. ʅʘ ʢʣʠʥ ʤʘʩʠ ʄ1 ʜʽʻ ʩʠʩʪʝʤʘ ʩʠʣ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʢʪʠʚʥʦʛʦ ʟʦʚʥʽʰʥʦʛʦ ʟʫʩʠʣʣʷ F
d
, ʚʘʛʠ ʩʘʤʦʛʦ ʢʣʠʥʘ gM

d
1  ʪʘ ʟʫʩʠʣʣʷ MF

d
, 

ʟʫʤʦʚʣʝʥʦʛʦ ʚʘʛʦʶ ʢʣʠʥʘ ʤʘʩʠ ʄ:  

11 FgMFaʄ
dddd
++= .      (1) 

ʈʫʭ ʢʣʠʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ ʆʭ.  

ɿʫʩʠʣʣʷ MF
d

 ʻ ʧʨʦʝʢʮʽʻʶ ʩʠʣʠ gM
d

 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʣʦʱʠʥʠ ʢʦʥʪʘʢʪʫ 

ʚʘʥʪʘʞʫ ʟ ʢʣʠʥʦʤ. ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʟʘʜʘʯʽ (ʢʫʪ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ ʢʦʥʪʘʢʪʫ ʜʦ ʆʭ 

45
0
): 

( )045cosgʄFM

dd
= .           (2) 

ʉʢʣʘʜʝʤʦ ʧʨʦʝʢʮʽʶ ʨʽʚʥʷʥʥʷ (1) ʥʘ ʚʽʩʴ ʆʭ: 

( )0

11 45cosFFaʄ
ddd

-= ; 

ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2):  

( )02

1 45cosgMFaʄ
ddd

-= .                               (3) 

ʆʪʞʝ, ʚʝʣʠʯʠʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʢʣʠʥʘ ʟ ʤʘʩʦʶ ʄ1 : 

( )

1

02 45cos

ʄ

gMF
a

dd
d -
= .     (4) 

ɿʛʽʜʥʦ ʫʤʦʚʠ: 

( )
ʩ

ʤ

ʄ

gMF
a 8,504

0,8

2

1
8,90,384592045cos

1

02

=

ÖÖ-

=
-

=

dd
d

. 

ɺʽʜʧʦʚʽʜʴ: ʈʫʭʦʤʠʡ ʢʣʠʥ ʟ ʤʘʩʦʶ ʄ1 ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʚʝʢʪʦʨʘ 

ʟʫʩʠʣʣʷ F
d

 ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 
ʩ

ʤ
a 8,504=
d

. 

F
d

 M1 M2 

M  

45
0 

45
0 

F
d

 gM
d

1

 

gM
d

 
MF
d

 
x 0 
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ɿʘʜʘʯʘ 2.9.  ʆʜʥʦʢʦʥʩʦʣʴʥʘ ʙʘʣʢʘ (ʱʦ ʤʘʻ ʦʜʠʥ ʚʽʣʴʥʠʡ ʢʽʥʝʮʴ), 

ʰʘʨʥʽʨʥʦ ʧʨʠʢʨʽʧʣʝʥʘ ʜʦ ʩʪʽʥʠ, ʫʪʨʠʤʫʻʪʴʩʷ ʪʨʦʩʦʤ CD ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ (BC = CA). ʅʘ ʚʽʣʴʥʦʤʫ ʢʽʥʮʽ ʙʘʣʢʠ ʚ ʪʦʯʮʽ ɺ ʧʽʜʚʽʰʝʥʠʡ ʚʘʥʪʘʞ ʈ = 

10 ʢʛ. ɺʠʟʥʘʯʠʪʠ ʟʫʩʠʣʣʷ ʚ ʪʨʦʩʽ ʽ ʨʝʘʢʮʽʶ ʚ ʪʦʯʮʽ ɸ, ʷʢʱʦ ʚʘʛʦʶ ʙʘʣʢʠ ʤʦʞʥʘ 

ʟʥʝʭʪʫʚʘʪʠ.  

 

 ʈʦʟʚôʷʟʘʥʥʷ. ɿʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʥʘ ʢʽʥʝʮʴ ʙʘʣʢʠ ʜʽʻ ʩʠʣʘ  

gʈF
dd

= .                                             (1) 

 ɺ ʪʦʯʮʽ ɸ ʨʝʘʢʮʽʷ ʥʘ ʜʽʶʯʝ ʟʫʩʠʣʣʷö
ö

÷

õ

æ
æ

ç

å
=

Ay

Ax

ɸ F

F
F
d

. 

 ʉʢʣʘʜʝʤʦ ʩʫʤʘʨʥʝ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ ʪʘ ʩʧʨʦʝʢʪʫʻʤʦ 

ʟʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʙʘʣʢʫ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ: 

momA: ( ) 030cos 0 =Ö-Ö pFACFɸɺ
dd

;                                         (2) 

Ox: ( )030sinÖ= pAx FF
d

;                                     (3) 

Oy: ( )030cosÖ=+ pAy FFF
dd

.                                    (4) 

 ɺʨʘʭʦʚʫʶʯʠ ʫʤʦʚʫ BC = CA ʪʘ (1), ʟʥʘʡʜʝʤʦ ʟʫʩʠʣʣʷ ʚ ʪʨʦʩʽ ʨF
d

: 

( ) ( )
33,226

30cos

2

30cos 00
º

Ö
=

Ö

Ö
=

gP

AC

gPɸɺ
Fp

ddd
.    (5) 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ (5) ʩʢʣʘʜʦʚʽ ʨʝʘʢʮʽʾ ɸF
d

 ʚ ʪʦʯʮʽ ɸ, ʟʛʽʜʥʦ (3) ʪʘ (4): 

( ) 16,113302 0 ºÖÖÖ= tggPFAx

d
; 

( )
( ) gP

gP
FAy

d
d

-Ö
Ö

= 0

0
30cos

30cos

2
= 98ºgP
d

. 

 ɺʽʜʧʦʚʽʜʴ: ɿʫʩʠʣʣʷ ʚ ʪʨʦʩʽ 226,33 ʅ, ʨʝʘʢʮʽʷ ʚ ʪʦʯʮʽ ɸ ʧʦ ʦʩʽ ʆʭ 113,16 ʅ, 

ʧʦ ʦʩʽ ʆʫ 98 ʅ. 

 

 ɿʘʜʘʯʘ 2.10. ɺʠ ʟʥʘʭʦʜʠʪʝʩʷ ʥʘ 

ʩʫʜʥʽ, ʱʦ ʡʜʝ ʥʘ ʩʭʽʜ ʟʽ ʩʪʘʣʦʶ 

ʰʚʠʜʢʽʩʪʶ 1V
d

=15 ʢʤ/ʛʦʜ. ʂʦʨʘʙʝʣʴ, 

ʱʦ ʡʜʝ ʧʦʩʪʽʡʥʠʤ ʢʫʨʩʦʤ ʟ ʚʽʜʦʤʦʶ 

ʰʚʠʜʢʽʩʪʶ 2V
d
=26 ʢʤ/ʛʦʜ, 

ʟʥʘʭʦʜʠʪʴʩʷ 6 ʢʤ ʧʽʚʜʝʥʥʽʰʝ. 

ʇʽʟʥʽʰʝ ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʟʘ ʢʦʨʤʦʶ 

ʚʘʰʦʛʦ ʩʫʜʥʘ, ʧʨʠʯʦʤʫ ʚʽʜʩʪʘʥʴ 

ʥʘʡʙʽʣʴʰʦʛʦ ʟʙʣʠʞʝʥʥʷ ʩʢʣʘʜʘʻ 3 ʢʤ. 

ʘ) ɿʥʘʡʪʠ ʢʫʨʩ ʮʴʦʛʦ ʢʦʨʘʙʣʷ. 

A 

B 

C 

x 

y 

P  

ɸF
d

 

ʨF
d

 

30
0 D 

yɸ
F  

xɸ
F  

ʇʜ 

x 

y 

ʉʭ ɿʭ 

ʇʥ 

3 ʢʤ 

6
 
ʢ
ʤ

 

1V
d

 

2V
d

 ɸ 

ɺ ʉ D 
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ʙ) ʗʢʠʡ ʯʘʩ ʧʨʦʡʰʦʚ ʤʽʞ ʜʚʦʤʘ ʤʦʤʝʥʪʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʟʘʜʘʯʽ? 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʠʙʝʨʝʤʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ: ʪʦʯʢʘ        

ʆ (0, 0) ï ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʩʫʜʥʘ, ʥʘ ʷʢʦʤʫ ʚʠ ʟʥʘʭʦʜʠʪʝʩʴ, ʚʽʩʴ ʆʭ ï ʥʘʧʨʷʤ  ʟ 

ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ, ʚʽʩʴ ʆy ï ʥʘʧʨʷʤ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. ʆʜʠʥʠʯʥʠʡ ʚʽʜʨʽʟʦʢ ʨʽʚʥʠʡ 

1 ʢʤ. ʊʦʞ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʘ öö
÷

õ
ææ
ç

å
=

0

15
1V
d

 ʽ ʰʫʢʘʥʠʡ ʚʝʢʪʦʨ ö
ö

÷

õ

æ
æ

ç

å
=

y

x

v

v
V2

d
. 

ɺʝʣʠʯʠʥʘ ʚʝʢʪʦʨʘ 2V
d

 :  

2622 =+ yx vv .                                        (1) 

ɿʘ ʯʘʩ t, ʱʦ ʧʨʦʡʰʦʚ ʤʽʞ ʦʧʠʩʘʥʠʤʠ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʜʚʦʤʘ ʧʦʜʽʷʤʠ, ʩʫʜʥʦ, 

ʥʘ ʷʢʦʤʫ ʚʠ ʟʥʘʭʦʜʠʪʝʩʴ, ʧʨʦʡʰʣʦ ʚʽʜʨʽʟʦʢ BD, ʘ ʢʦʨʘʙʝʣʴ, ʟʘ ʷʢʠʤ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ, ʚʽʜʨʽʟʦʢ ɸʉ.  

ɺʽʜʩʪʘʥʴ ɸɺ ʟʘ ʫʤʦʚʦʶ ï 6 ʢʤ: 6=AB . ɺʽʜʩʪʘʥʴ ɺʉ=ɺD-CD: 

315 -Ö= tBC . ɿʘ ʯʘʩ t ʜʨʫʛʠʡ ʢʦʨʘʙʝʣʴ ʧʨʦʡʰʦʚ ʩʫʤʘʨʥʫ ʚʽʜʩʪʘʥʴ ɸʉ, ʷʢʘ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ:  

ʧʦ ʆʫ ï ʨʫʭ ʥʘ ʧʽʚʥʽʯ ABtvy =  ʘʙʦ 
t

vy

6
= ;    (2) 

ʧʦ ʆʭ ï ʨʫʭ ʥʘ ʩʭʽʜ BCtvx =  ʘʙʦ 
t

t
vx

315 -Ö
= .   (3) 

ɿʛʽʜʥʦ ʨʽʚʥʷʥʴ (2) ʪʘ (3) ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ xv  ʪʘ yv  ʰʚʠʜʢʦʩʪʽ 

2V
d

 ʧʽʜʩʪʘʚʣʷʻʤʦ ʚ ʨʽʚʥʷʥʥʷ (1): 

26
6315

22

=ö
÷

õ
æ
ç

å
+ö

÷

õ
æ
ç

å -Ö

tt

t
 

ʘʙʦ   36990225676 22 ++Ö-Ö=Ö ttt , 04590451 2 =-Ö+Ö tt .                     (4) 

ɼʽʡʩʥʠʡ ʜʦʜʘʪʥʠʡ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ (4) ʣʠʰʝ ʦʜʠʥ: tº0,2315 ʛʦʜ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʨʽʚʥʷʥʥʷ (2) ʪʘ (3), ʦʪʨʠʤʘʻʤʦ 

öö
÷

õ
ææ
ç

å
ºö
ö

÷

õ

æ
æ

ç

å
=

26

0
2

y

x

v

v
V
d

. 

0
2315,0

32315,015
º

-Ö
=xv ; 26

2315,0

6
º=yv . 

 

ɺʽʜʧʦʚʽʜʴ: ʂʦʨʘʙʝʣʴ  ʨʫʭʘʚʩʷ ʚ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʄʽʞ ʜʚʦʤʘ 

ʤʦʤʝʥʪʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʟʘʜʘʯʽ, ʧʨʦʡʰʣʦ 0,2315 ʛʦʜ. 

 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: 

ɿʘʜʘʯʘ 1.  ɿʥʘʡʪʠ ʤʦʤʝʥʪ ʩʠʣʠ, ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʪʦʯʢʠ ɸ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ 

ɺ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ: 

1.1   { },;;F 113 -=
d

             ʪ. ( ),;;ɸ 123 --         ʪ.  ( )201 -;;B ; 

1.2   { },;;F 201 -=
d

             ʪ. ( ),;;A 211-            ʪ. ( )112 -- ;;B ; 

1.3   { },;;F 212 -=
d

            ʪ. ( ),;;A 312 -           ʪ. ( )154 ;;B ; 

1.4   { },;;F 122 --=
d

         ʪ. ( ),;;A 221 -           ʪ. ( )211 ;;B -- ; 

1.5   { },;;F 013-=
d

            ʪ. ( ),;;A 410 -           ʪ. ( )022 ;;B ; 
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1.6   { },;;F 311 -=
d

            ʪ. ( ),;;A 302-           ʪ. ( )323 ;;B - ; 

1.7   { },;;F 114=
d

               ʪ. ( ),;;A 211 --          ʪ. ( )111 -- ;;B ; 

1.8   { },;;F 111 --=
d

          ʪ. ( ),;;A 111                ʪ. ( )431 -;;B ; 

1.9   { },;;F 101 --=
d

          ʪ. ( ),;;A 012-             ʪ. ( )132 ;;B -- ; 

1.10  { },;;F 322 -=
d

          ʪ. ( ),;;A 111 --           ʪ. ( )021 ;;B -- ; 

1.11  { },;;F 113 --=
d

        ʪ. ( ),;;A 121 ---       ʪ. ( )341 -;;B ; 

1.12  { },;;F 102-=
d

          ʪ. ( ),;;A 341 -            ʪ. ( )331 -- ;;B ; 

1.13  { },;;F 433 -=
d

          ʪ. ( ),;;A 411 ---       ʪ. ( )221 --- ;;B ; 

1.14  { },;;F 221 --=
d

        ʪ. ( ),;;A 322 -            ʪ. ( )331 -;;B ; 

1.15  { },;;F 114 --=
d

        ʪ. ( ),;;A 412 --         ʪ. ( )103 -;;B ; 

1.16  { },;;F 423 -=
d

          ʪ. ( ),;;A 143 ---       ʪ. ( )112 -- ;;B ; 

1.17  { },;;F 104 -=
d

           ʪ. ( ),;;A 301 -           ʪ. ( )212 --;;B ; 

1.18  { },;;F 215 --=
d

        ʪ. ( ),;;A 031 --        ʪ. ( )401 -;;B ; 

1.19  { },;;F 134 ---=
d

     ʪ. ( ),;;A 402 --        ʪ. ( )233 ;;B -- ; 

1.20  { },;;F 111 --=
d

        ʪ. ( ),;;A 311 --          ʪ. ( )222 -- ;;B ; 

1.21  { },;;F 312 --=
d

      ʪ. ( ),;;A 112 ---        ʪ. ( )501 -- ;;B ; 

1.22  { },;;F 143 ---=
d

    ʪ. ( ),;;A 511 --          ʪ. ( )431 ;;B - ; 

1.23  { },;;F 031=
d

            ʪ. ( ),;;A 432              ʪ. ( )312 --- ;;B ; 

1.24  { },;;F 132 --=
d

       ʪ. ( ),;;A 113 ---        ʪ. ( )401 ;;B ; 

1.25  { },;;F 211 --=
d

       ʪ. ( ),;;A 011 -              ʪ. ( )112 ;;B ; 

1.26  { },;;F 022-=
d

         ʪ. ( ),;;A 134 --          ʪ. ( )411 ;;B -- ; 

1.27  { },;;F 311 -=
d

           ʪ. ( ),;;A 221 --          ʪ. ( )221 ;;B ; 

1.28  { },;;F 022 --=
d

       ʪ. ( ),;;A 211 -             ʪ. ( );;;B 233 -  

1.29  { },;;F 303 --=
d

       ʪ. ( ),;;A 234              ʪ. ( )202 -- ;;B ; 

1.30  { },;;F 202=
d

            ʪ. ( ),;;A 103 --         ʪ. ( )024 ;;B . 

 

ɿʘʜʘʯʘ 2.  ɿʥʘʡʪʠ ʨʦʙʦʪʫ, ʷʢʫ ʚʠʢʦʥʫʻ ʨʽʚʥʦʜʽʡʥʘ ʩʠʣ 321 F,F,F
ddd

, 

ʧʨʠʢʣʘʜʝʥʠʭ  ʜʦ ʦʜʥʽʻʾ ʪʦʯʢʠ, ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʟ ʧʦʣʦʞʝʥʥʷ 

1M , ʚ ʧʦʣʦʞʝʥʥʷ 2M , ʷʢʱʦ ʚʽʜʦʤʦ: 

2.1 { } { } { } ( ) ( )123111043011112 21321 ;;M,;;M,;;F,;;F,;;F ----=-=-=
ddd

; 

2.2 { } { } { } ( ) ( )211101212211013 21321 ------=-=--= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.3  { } { } { } ( ) ( )122312121102201 21321 --=-=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.4 { } { } { } ( ) ( )311221221223311 21321 ;;M,;;M,;;F,;;F,;;F ----=-=-=
ddd

; 

2.5 { } { } { } ( ) ( )102011302123122 21321 ----=--=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.6 { } { } { } ( ) ( )301122111321321 21321 -----=---=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.7 { } { } { } ( ) ( )012412113031232 21321 ;;M,;;M,;;F,;;F,;;F ----=-=--=
ddd

; 

2.8 { } { } { } ( ) ( )221321022112221 21321 -----=---=--= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.9 { } { } { } ( ) ( )431211112112102 21321 ;;M,;;M,;;F,;;F,;;F --=-=--=
ddd

; 

2.10 { } { } { } ( ) ( )021202201221011 21321 ;;M,;;M,;;F,;;F,;;F ----=-==
ddd

; 



 31 

2.11 { } { } { } ( ) ( )123210331311412 21321 ;;M,;;M,;;F,;;F,;;F -----=---=-=
ddd

; 

2.12 { } { } { } ( ) ( )110321031220130 21321 ;;M,;;M,;;F,;;F,;;F ---=-=-=
ddd

; 

2.13 { } { } { } ( ) ( )124013110331223 21321 ;;M,;;M,;;F,;;F,;;F ---=--=--=
ddd

; 

2.14 { } { } { } ( ) ( )221131215433141 21321 ;;M,;;M,;;F,;;F,;;F ---=--=--=
ddd

; 

2.15 { } { } { } ( ) ( )101111222132111 21321 ------=---=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.16 { } { } { } ( ) ( )212134511101130 21321 ;;M,;;M,;;F,;;F,;;F ---=-=-=
ddd

; 

2.17 { } { } { } ( ) ( )331222131324025 21321 ----=-=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.18 { } { } { } ( ) ( )113231221131124 21321 ----==-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.19 { } { } { } ( ) ( )232101333312123 21321 ;;M,;;M,;;F,;;F,;;F ---=--=-=
ddd

; 

2.20 { } { } { } ( ) ( )231221501113121 21321 -----=--=---= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.21 { } { } { } ( ) ( )104032411321311 21321 -----=-=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.22 { } { } { } ( ) ( )420310312522012 21321 ----=--=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.23 { } { } { } ( ) ( )123342522331342 21321 ------=--=--= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.24 { } { } { } ( ) ( )131240032421431 21321 -----=---=---= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.25 { } { } { } ( ) ( )502532141243512 21321 ;;M,;;M,;;F,;;F,;;F ----=--=-=
ddd

; 

2.26 { } { } { } ( ) ( )342411052331422 21321 -----=--=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.27 { } { } { } ( ) ( )130530314121010 21321 ------=--=-= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.28 { } { } { } ( ) ( )411103112432232 21321 ;;M,;;M,;;F,;;F,;;F ----==-=
ddd

; 

2.29 { } { } { } ( ) ( )412433221410511 21321 -----=-=--= ;;M,;;M,;;F,;;F,;;F
ddd

; 

2.30 { } { } { } ( ) ( )212611310501032 21321 ------==--= ;;M,;;M,;;F,;;F,;;F
ddd

. 
  

ɿʘʜʘʯʘ 3.   ʈʪʫʪʴ ʚ ʪʝʨʤʦʤʝʪʨʽ ʧʽʜʥʷʣʘʩʷ ʚʽʜ 0
0
 ʜʦ 15

0
, ʧʦʪʽʤ ʥʘ 20

0
, ʧʽʩʣʷ 

ʮʴʦʛʦ ʦʧʫʩʪʠʣʘʩʴ ʥʘ 39
0
, ʚʢʽʥʮʽ ʧʽʜʥʷʣʘʩʴ ʥʘ 17

0
. ʅʘ ʷʢʽʡ ʚʠʩʦʪʽ ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʨʽʚʝʥʴ ʨʪʫʪʽ ʧʽʩʣʷ ʮʠʭ ʧʝʨʝʤʽʱʝʥʴ? 
 

 ɿʘʜʘʯʘ 4. ʇʘʨʦʚʦʟ ʤʘʥʝʚʨʫʻ. ɺʠʭʦʜʷʯʠ ʟʽ ʩʪʘʥʮʽʾ, ʚʽʥ ʧʨʦʡʰʦʚ ʚʧʨʘʚʦ   

2,5 ʢʤ, ʧʦʪʽʤ ʚʣʽʚʦ 4 ʢʤ, ʧʦʪʽʤ ʚʣʽʚʦ 0,5; ʟʥʦʚʫ ʚʧʨʘʚʦ 4 ʢʤ. ʗʢʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʘʨʦʚʦʟʘ ʚʽʜʥʦʩʥʦ ʩʪʘʥʮʽʾ? 
 

 ɿʘʜʘʯʘ 5. ʉʪʨʽʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʚʽʜʭʠʣʠʣʘʩʷ ʚʽʜ 0 ʥʘ 041  ʧʨʦʪʠ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʧʦʪʽʤ 04  ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ. ʗʢʠʡ ʢʫʪ ʩʢʣʘʜʘʻ 

ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ ʩʪʨʽʣʢʠ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʦʚʦʛʦ? 
 

 ɿʘʜʘʯʘ 6. ʈʦʟʢʣʘʩʪʠ ʚʽʪʝʨ, ʷʢʠʡ ʜʤʝ ʟʽ ʰʚʠʜʢʽʩʪʶ ʩʤ25  ʟ ʧʽʚʥʽʯʥʦʛʦ 

ʟʘʭʦʜʫ ʧʽʜ ʢʫʪʦʤ 0150  ʜʦ ʧʽʚʥʦʯʽ, ʥʘ ʟʘʭʽʜʥʠʡ ʽ ʧʽʚʥʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪʠ. 
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 ɿʘʜʘʯʘ 7. ɿʘʧʠʩʘʪʠ ʫʤʦʚʫ ʨʽʚʥʦʚʘʛʠ 

ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʫ ʥʘʚʘʥʪʘʞʝʥʥʽʡ ʤʦʥʪʘʞʥʽʡ 

ʤʘʯʪʽ.  

ɺʽʜʧʦʚʽʜʴ: .0sincos 21 =-+- PPP
ddd

ab

  

 

 

 

 

ɿʘʜʘʯʘ 8. ɿʥʘʶʯʠ ʚʘʛʫ P  ʚʘʥʪʘʞʫ, ʷʢʠʡ ʧʽʜʥʽʤʘʻ ʤʘʯʪʘ, ʢʫʪʠ a ʽ b, 

ʟʥʘʡʪʠ ʚʝʣʠʯʠʥʠ -1P
d

 ʟʫʩʠʣʣʷ ʚ ʤʘʯʪʽ ʽ -2P  ʟʫʩʠʣʣʷ ʚ ʪʨʦʩʽ. ʆʙʯʠʩʣʠʪʠ 1P
d

 ʽ 2P
d

, 

ʷʢʱʦ 10=P
d

ʢʅ, 00 1030 == ba ,  . (ʉʢʦʨʠʩʪʘʪʠʩʴ ʤʘʣ. ʜʦ ʟʘʜʘʯʽ 7).  

ɺʽʜʧʦʚʽʜʴ: 
( )

3111 ,
cos

cosP
P =

+
=

ba

a
d

d
 ʢʅ,       

( )
2622 ,

cos

sinP
P º

+
=

ba

b
d

d
ʢʅ. 

  

ɿʘʜʘʯʘ 9. ɿʘʙʠʪʘ ʚ ʟʝʤʣʶ ʦʧʦʨʘ, ʜʦ ʷʢʦʾ ʧʨʠʢʨʽʧʣʝʥʦ ʪʨʦʩ (ʥʘ ʤʘʣ. ʜʦ 

ʟʘʜʘʯʽ 7. ʪ.ʆ), ʩʧʨʠʡʤʘʻ ʥʘʪʷʛ ʪʨʦʩʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʠʣʦʶ 2P
d
. ʈʦʟʢʣʘʩʪʠ 

ʩʠʣʫ 2P
d

 ʟʘ ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 3P
d

 ʽ ʚʝʨʪʠʢʘʣʴʥʫ 4P
d

 

ʩʢʣʘʜʦʚʽ. ɺʠʨʘʟʠʪʠ ʚʝʣʠʯʠʥʠ 3P
d

 ʽ 4P
d

 ʯʝʨʝʟ ʟʥʘʯʝʥʥʷ 2P
d
, ʟʥʘʡʜʝʥʝ ʚ ʟʘʜʘʯʽ 8. 

ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 3P
d

 ʽ 4P
d

 ʧʨʠ 10=P
d

ʢʅ, 00 1030 == ba , . 

 ɺʽʜʧʦʚʽʜʴ: 13123 ,sinPP º= a
dd

ʢʅ,  96124 ,cosPP º= a
dd

ʢʅ. 

  

ɿʘʜʘʯʘ 10. ʆʧʦʨʘ ʤʘʯʪʠ (ʥʘ ʤʘʣ. ʜʦ ʟʘʜʘʯʽ 7. ʪ. ɺ) ʩʧʨʠʡʤʘʻ ʩʠʣʫ  1P
d
, ʷʢʘ 

ʩʪʠʩʢʘʻ ʤʘʯʪʫ. ʈʦʟʢʣʘʩʪʠ ʩʠʣʫ 1P
d

 ʟʘ ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

5P
d

 ʽ ʚʝʨʪʠʢʘʣʴʥʫ 6P
d

 ʩʢʣʘʜʦʚʽ. ɺʠʨʘʟʠʪʠ ʚʝʣʠʯʠʥʠ 5P
d

 ʽ 6P
d

 ʯʝʨʝʟ ʟʥʘʡʜʝʥʫ ʚ ʟʘʜʘʯʽ 

8 ʚʝʣʠʯʠʥʫ 1P
d

 ʽ ʢʫʪ b. ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 5P
d

 ʽ 6P
d

 ʧʨʠ 10=P
d

ʢʅ,  

1030 == ba , . 

 ɺʽʜʧʦʚʽʜʴ: 96115 ,sinPP º= b
dd

 ʢʅ,  131116 ,cosPP º= b
dd

 ʢʅ. 

  

ɿʘʜʘʯʘ 11. ɿʥʘʡʪʠ ʢʫʪʠ a ʽ b, ʷʢʱʦ ʚʘʛʘ ʚʘʥʪʘʞʫ, ʷʢʠʡ ʧʽʜʥʽʤʘʻʪʴʩʷ 

ʤʘʯʪʦʶ { }100 -= ;P
d

, ʘ ʥʘʪʷʛ ʪʨʦʩʫ { }.;P 322 =
d

 

 ɺʽʜʧʦʚʽʜʴ: 00 934 º= ba , . 

  

ɿʘʜʘʯʘ 12. ɿʥʘʶʯʠ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʽʚ { }100 -= ;P
d

 ʽ ( )322 ;P
d

, ʟʥʘʡʪʠ 

2Pʧʨ
P

d
d  ʽ Pʧʨ

P

d
d
2
. ɺʽʜʧʦʚʽʜʴ. 8892 ,Pʧʨ

P
º

d
d ,   338

2
,Pʧʨ

P
-º

d
d . 

 

ɿʘʜʘʯʘ 13. ɿʘ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʽʚ { }100 -= ;P
d

,  { }3;22 =P
d

 

ʟʥʘʡʪʠ ʧʣʦʱʫ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ 2P,P
dd

. 

ɺʽʜʧʦʚʽʜʴ: 20. =ʧʘʨʘʣS  ʢʚ.ʦʜ. 

a
 0 

y 

B 
x 

2P
d

 

1P
d

 
P
d

 

A 

b 
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ɿʘʜʘʯʘ 14. ʊʦʯʢʘ ʆ ʧʽʜʜʘʻʪʴʩʷ ʨʦʟʪʷʛʫ ʟʘ ʪʨʴʦʤʘ ʚʟʘʻʤʥʦ-

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ. ʇʨʠʡʤʘʶʯʠ ʮʶ ʪʦʯʢʫ ʟʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ, 

ʘ ʟʛʘʜʘʥʽ ʥʘʧʨʷʤʠ ï ʟʘ ʥʘʧʨʷʤʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ, ʧʦʟʥʘʯʠʤʦ ʚʽʜʧʦʚʽʜʥʽ ʾʤ 

ʥʘʧʨʫʞʝʥʥʷ ʯʝʨʝʟ 321 sss
ddd

,, . ʅʝʭʘʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʜʦʚʽʣʴʥʦʾ ʧʣʦʱʠʥʠ, ʷʢʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ, ʫʪʚʦʨʶʻ ʟ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ ʢʫʪʠ gba ,, . ɺʠʟʥʘʯʠʪʠ 

ʥʘʧʨʫʞʝʥʥʷ P
d
, ʷʢʝ ʜʽʻ ʚ ʪ. ʆ ʥʘ ʮʶ ʧʣʦʱʠʥʫ. 

ɺʽʜʧʦʚʽʜʴ: gsbsas cosP,cosP,cosP yx 321 ===  ʧʦʚʥʝ ʥʘʧʨʫʞʝʥʥʷ 

222
zyx PPPP ++=

d
. 

 

ɿʘʜʘʯʘ 15. ʉʠʣʘ ʪʷʛʠ ʚʝʨʪʦʣʴʦʪʘ ʫʪʚʦʨʶʻ ʟ ʥʘʧʨʷʤʦʤ ʚʽʪʨʫ ʢʫʪ 040 . 

ɺʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʝʨʪʦʣʴʦʪʫ ʜʦ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦʨʽʚʥʶʻ 6. ɿʥʘʡʪʠ 

ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʦʤ ʨʫʭʫ ʚʝʨʪʦʣʴʦʪʫ ʽ ʥʘʧʨʷʤʦʤ ʚʽʪʨʫ. 

ɺʽʜʧʦʚʽʜʴ: 034 . 

 

ɿʘʜʘʯʘ 16. ʆʜʥʦʨʽʜʥʠʡ ʩʪʝʨʞʝʥʴ ʤʘʩʦʶ 3 ʢʛ ʧʨʠʢʨʽʧʣʝʥʠʡ ʩʚʦʾʤ ʥʠʞʥʽʤ 

ʢʽʥʮʝʤ ʜʦ ʰʘʨʥʽʨʘ. ɼʦ ʜʨʫʛʦʛʦ ʡʦʛʦ ʢʽʥʮʷ ʧʽʜʚʽʰʘʥʠʡ ʚʘʥʪʘʞ ʤʘʩʦʶ 2 ʢʛ. 

ʉʪʝʨʞʝʥʴ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʜʪʷʞʢʦʶ, ʧʨʠʢʨʽʧʣʝʥʦʶ 

ʜʦ ʥʝʨʫʭʦʤʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʡʢʠ. ʆʙʯʠʩʣʠʪʠ ʩʠʣʫ ʥʘʪʷʛʫ ʚʽʜʪʷʞʢʠ, ʷʢʱʦ 

ʜʦʚʞʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʡʢʠ ï 1,4 ʤ, ʘ ʜʦʚʞʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʚʽʜʪʷʞʢʠ ï 0,5 ʤ. 

ɺʽʜʧʦʚʽʜʴ: 25120802503250 ,F;j,iF)jq(i,j)q(i, ==³+-³+-³
dddddd

 ʥ. 

 

ɿʘʜʘʯʘ 17. ɼʣʷ ʜʦʚʽʣʴʥʦʾ ʪ. ʄ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʰʚʠʜʢʽʩʪʴ J ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ ɽʡʣʝʨʘ r
ddd
³=wJ , ʜʝ -w

d
 ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʘ -r  ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʪ. ʄ ʜʦ ʪʦʯʢʠ ʆ ʦʩʽ ʦʙʝʨʪʘʥʥʷ, ʜʦ ʷʢʦʾ ʧʨʠʢʣʘʜʝʥʦ ʢʦʚʟʘʶʯʠʡ ʚʝʢʪʦʨ. 

ɿʥʘʡʪʠ ʣʽʥʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʪʦʯʦʢ ʜʟʠˇʠ, ʷʢʽ ʣʝʞʘʪʴ ʥʘ ʢʦʣʽ ʙʽʣʴʰʦʛʦ 

ʜʽʘʤʝʪʨʘ, ʱʦ ʜʦʨʽʚʥʶʻ 20, ʷʢʱʦ { }423 ;;-=w
d

 ʽ ʚʝʢʪʦʨ w
d
 ʧʨʠʢʣʘʜʝʥʦ ʚ ʮʝʥʪʨʽ 

ʚʝʣʠʢʦʛʦ ʢʦʣʘ. 

ɺʽʜʧʦʚʽʜʴ: ( );kcosjcosicosRr
dddd
gba ++=   

  ( ) ( ) ( )[ ].kcoscosjcoscosicoscosr
dddddd

abagbgwJ 23434210 +-++-³=³=  

  

ɿʘʜʘʯʘ 18. ɼʦ ʜʚʦʭ ʪʨʦʩʽʚ ʧʽʜʚʽʰʘʥʠʡ ʚʘʥʪʘʞ ʤʘʩʦʶ 30 ʢʛ. ɺʠʟʥʘʯʠʪʠ 

ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʪʨʦʩʘʭ, ʷʢʱʦ ʢʫʪ 0120=ACB . 
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ɿʘʜʘʯʘ 19. ɺʘʥʪʘʞ ʤʘʩʦʶ 60 ʢʛ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʜʚʦʤʘ ʩʪʝʨʞʥʷʤʠ: AB  ʪʘ 

CB. ɺʠʟʥʘʯʠʪʠ ʩʠʣʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʩʪʝʨʞʥʷʭ, ʷʢʱʦ ʢʫʪ 090=ACB  ʢʫʪ 
030=ABC . 

ɿʘʜʘʯʘ 20. ɺʝʣʦʩʠʧʝʜʠʩʪ ʾʜʝ ʟʽ ʰʚʠʜʢʽʩʪʶ 10 ʢʤ/ʛʦʜ ʚ ʧʽʚʥʽʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʽ ʡʦʤʫ ʟʜʘʻʪʴʩʷ, ʱʦ ʚʽʪʝʨ (ʷʢʠʡ ʜʤʝ ʟʽ ʰʚʠʜʢʽʩʪʶ 6 ʢʤ/ʛʦʜ ʟ ʧʽʚʥʽʯʥʦ 

ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ) ʩʧʨʷʤʦʚʘʥʠʡ ʤʘʡʞʝ ʥʘʟʫʩʪʨʽʯ ʡʦʤʫ, ʧʽʜ ʢʫʪʦʤ 015  ʜʦ ʣʽʥʽʾ 

ʡʦʛʦ ʨʫʭʫ. ɺʠʟʥʘʯʠʪʠ ʧʨʘʚʜʠʚʠʡ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʽ ʟʥʘʡʪʠ ʚʜʘʚʘʥʠʡ ʥʘʧʨʷʤʦʢ 

ʚʽʪʨʫ ʟ ʧʦʛʣʷʜʫ ʚʝʣʦʩʠʧʝʜʠʩʪʘ, ʱʦ ʾʜʝ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ ʪʽʻʶ ʞ 

ʰʚʠʜʢʽʩʪʶ (10 ʢʤ/ʛʦʜ.). 

 

ɿʘʜʘʯʘ 21. ʂʦʣʝʩʦ ʨʘʜʽʫʩʦʤ R ʢʦʪʠʪʴʩʷ ʙʝʟ ʢʦʚʟʘʥʥʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʦʚʝʨʭʥʽ. ʂʦʣʝʩʦ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʘ ʚʽʩʴ ʡʦʛʦ ʨʫʭʘʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ J ʱʦʜʦ ʧʦʚʝʨʭʥʽ. ʆʙʯʠʩʣʠʪʠ ʚʝʣʠʯʠʥʫ ʽ 

ʥʘʧʨʷʤʦʢ ʰʚʠʜʢʦʩʪʽ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʥʘ ʦʙʦʜʽ ʢʦʣʝʩʘ. 

 

ɿʘʜʘʯʘ 22. ʏʦʣʦʚʽʢ, ʱʦ ʩʪʦʾʪʴ ʥʘ ʙʝʨʝʟʽ ʨʽʢʠ ʰʠʨʠʥʦʶ 1 ʢʤ, ʭʦʯʝ 

ʧʝʨʝʧʨʘʚʠʪʠʩʷ ʥʘ ʽʥʰʠʡ ʙʝʨʝʛ ʫ ʧʨʷʤʦ ʧʨʦʪʠʣʝʞʥʫ ʪʦʯʢʫ. ɺʽʥ ʤʦʞʝ ʟʨʦʙʠʪʠ ʮʝ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 1) ʧʣʠʩʪʠ ʚʝʩʴ ʯʘʩ ʧʽʜ ʢʫʪʦʤ ʜʦ ʪʝʯʽʾ, ʪʘʢ ʱʦ ʨʝʟʫʣʴʪʫʶʯʘ 

ʰʚʠʜʢʽʩʪʴ ʙʫʜʝ ʧʦʩʪʽʡʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʙʝʨʝʛʫ; 2) ʧʣʠʩʪʠ ʜʦ ʧʨʦʪʠʣʝʞʥʦʛʦ 

ʙʝʨʝʛʘ, ʘ ʚʽʜʩʪʘʥʴ, ʥʘ ʷʢʫ ʡʦʛʦ ʟʥʝʩʝ ʪʝʯʽʻʶ, ʧʨʦʡʪʠ ʧʦʪʽʤ ʧʦ ʙʝʨʝʟʽ ʧʽʰʢʠ. 

ʇʣʘʚʘʻ ʚʽʥ ʟʽ ʰʚʠʜʢʽʩʪʶ 2,5 ʢʤ/ʛʦʜ, ʘ ʡʜʝ ʟʽ ʰʚʠʜʢʽʩʪʶ 4 ʢʤ/ʛʦʜ. ʐʚʠʜʢʽʩʪʴ 

ʪʝʯʽʾ 2 ʢʤ/ʛʦʜ. ʗʢʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʧʨʘʚʠʪʠʩʷ ʰʚʠʜʰʝ? ʗʢʠʡ ʥʘʧʨʷʤ 

ʰʚʠʜʢʦʩʪʽ ʧʣʘʚʮʷ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ? 

 

ɿʘʜʘʯʘ 23. ʏʘʩʪʢʘ ʤʘʩʦʶ m1 = 2 ʢʛ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 

kjiV
dddd
-+= 231  ʤ/ʩʝʢ, ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʫʞʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʽʥʰʦʶ ʯʘʩʪʢʦʶ, ʤʘʩʘ 

ʷʢʦʾ m1 = 3 ʢʛ, ʘ ʰʚʠʜʢʽʩʪʴ kjiV
dddd

4222 ++-=  ʤ/ʩʝʢ. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ ʩʢʣʘʜʝʥʦʾ 

ʯʘʩʪʢʠ, ʱʦ ʫʪʚʦʨʠʣʘʩʴ ʚʥʘʩʣʽʜʦʢ ʟʽʪʢʥʝʥʥʷ. 

 

ɿʘʜʘʯʘ 24. ʊʽʣʦ ʤʘʩʦʶ 1 ʢʛ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʥʘ ʧʽʚʥʽʯ ʟʽ ʰʚʠʜʢʽʩʪʶ 6 ʤ/ʩʝʢ, 

ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʥʝʨʫʭʦʤʠʤ ʪʽʣʦʤ, ʤʘʩʘ ʷʢʦʛʦ 2 ʢʛ. ʇʽʩʣʷ ʟʽʪʢʥʝʥʥʷ ʪʽʣʦ ʟ 

ʤʝʥʰʦʶ ʤʘʩʦʶ ʨʫʭʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ 45Á ʜʦ ʥʘʧʨʷʤʢʫ ʩʚʦʛʦ ʧʝʨʚʽʩʥʦʛʦ ʨʫʭʫ (ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ) ʟʽ ʰʚʠʜʢʽʩʪʶ 2,82 ʤ/ʩʝʢ. 

ʘ) ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʰʚʠʜʢʽʩʪʴ ʪʽʣʘ ʟ ʤʘʩʦʶ 2 ʢʛ? 

ʙ) ʅʘ ʷʢʠʡ ʢʫʪ ʚʽʜʭʠʣʠʣʦʩʷ ʙʽʣʴʰ ʣʝʛʢʝ ʪʽʣʦ? 
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ɿʘʜʘʯʘ 25. ʏʘʩʪʢʘ ʤʘʩʠ ʪ ʧʨʫʞʥʦ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʥʝʨʫʭʦʤʦʶ ʯʘʩʪʢʦʶ, 

ʤʘʩʘ ʷʢʦʾ ʄ>ʪ, ʽ ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʧʝʨʚʽʩʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘ 90Á. ʇʽʜ ʷʢʠʤ ʢʫʪʦʤ 

ʜʦ ʥʘʧʨʷʤʢʫ ʧʝʨʚʽʩʥʦʛʦ ʨʫʭʫ ʧʦʣʝʪʠʪʴ ʙʽʣʴʰ ʚʘʞʢʘ çʯʘʩʪʢʘ ʚʽʜʜʘʯʽè? 
 

ɿʘʜʘʯʘ 26.  ʉʪʝʨʞʝʥʴ ɸɺ ʜʦʚʞʠʥʦ  ʁ l ʽ ʚʘʛʦ  ʁʈ = 14 ʢʛ ʧʽʜʚʽʰʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʦʩʘ ʉɸ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʘ ʨʠʩ. ʋ ʷʢʽʡ ʪʦʯʮʽ ɽ ʜʘʥʦʛʦ ʩʪʝʨʞʥʷ ʪʨʝʙʘ 

ʟʘʢʨʽʧʠʪʠ ʜʨʫʛʠʡ ʪʨʦʩ DE, ʱʦʙ ʩʪʝʨʞʝʥʴ ʟʥʘʭʦʜʠʚʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (/ = 8 ʤ, DC = 3 ʤ, ɸʉ = 4 ʤ)? 

ɺʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʩʠʣʫ ʥʘʪʷʛʫ ʚ ʦʙʦʭ ʪʨʦʩʘʭ. 

 

 

ɿʘʜʘʯʘ 27. ʅʘ ʙʘʣʢʫ, ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʫ ʥʘ ʥʝʨʫʭʦʤʽʡ ʦʧʦʨʽ ɸ ʦʜʥʠʤ 

ʢʽʥʮʝʤ ʽ ʧʦʢʣʘʜʝʥʫ ʚʽʣʴʥʦ ʥʘ ʨʫʭʦʤʫ ʦʧʦʨʫ ʜʨʫʛʠʤ 

ʢʽʥʮʝʤ ɺ, ʜʽʻ ʩʠʣʘ F, ʨʽʚʥʘ ʟʘ ʤʦʜʫʣʝʤ 10 ʢʛ ʽ 

ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ 30Á ʜʦ ʦʩʽ ʙʘʣʢʠ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʘ 

ʨʠʩ. ɺʠʟʥʘʯʠʪʠ ʩʠʣʠ ʨʝʘʢʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʦʧʦʨʘʭ, 

ʷʢʱʦ ʚʘʛʦʶ ʙʘʣʢʠ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  
 

 

ɿʘʜʘʯʘ 28. ʄʽʞ ʜʚʦʤʘ ʛʣʘʜʢʠʤʠ ʧʦʭʠʣʠʤʠ 

ʧʣʦʱʠʥʘʤʠ ʣʝʞʠʪʴ ʦʜʥʦʨʽʜʥʠʡ ʚʘʣ ʚʘʛʦʶ ʈ ʢʛ. ɿʥʘʡʪʠ 

ʚʝʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʠ ʨʝʘʢʮʽʾ ʢʦʞʥʦʾ ʟ ʧʣʦʱʠʥ, 

ʷʢʱʦ ʦʩʪʘʥʥʽ ʩʢʣʘʜʘʶʪʴ ʟ ʛʦʨʠʟʦʥʪʘʣʣʶ ʢʫʪʠ a ʽ b. 

 

 

 

 

ɿʘʜʘʯʘ 29. ʆʜʥʦʨʽʜʥʘ ʢʫʣʷ ʫʪʨʠʤʫʻʪʴʩʷ ʜʚʦʤʘ ʤʦʪʫʟʢʘʤʠ ɸɺ ʽ CD, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʄʦʪʫʟʢʘ CD 

ʥʘʭʠʣʝʥʘ ʜʦ ʛʦʨʠʟʦʥʪʫ ʧʽʜ ʢʫʪʦʤ j, ʘ ʤʦʪʫʟʢʘ ɸɺ ï ʧʽʜ 

ʢʫʪʦʤ y. ɺʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʘʛʫ ʈ ʢʫʣʽ, 

ʫʪʨʠʤʫʚʘʥʦʾ ʮʠʤʠ ʤʦʪʫʟʢʘʤʠ, ʷʢʱʦ ʧʨʠʧʫʩʪʠʤʠʡ ʥʘʪʷʛ 

ʤʦʪʫʟʢʽʚ ʊ ʨʽʚʥʠʡ Q. 

 

 

ɿʘʜʘʯʘ 30. ʂʘʪʝʨ, ʰʚʠʜʢʽʩʪʴ ʷʢʦʛʦ ʚʽʜʥʦʩʥʦ ʚʦʜʠ ʜʦʨʽʚʥʶʻ 25 ʢʤ/ʛʦʜ, 

ʨʫʭʘʻʪʴʩʷ ʚʽʜ ʩʚʦʻʾ ʩʪʦʷʥʢʠ ʧʦ ʧʨʷʤʦʣʽʥʽʡʥʽʡ ʜʽʣʷʥʮʽ ʨʽʢʠ ʧʨʦʪʠ ʪʝʯʽʾ ʜʦ ʧʫʥʢʪʫ 

ɸ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ. ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʧʦʩʪʽʡʥʘ ʽ ʜʦʨʽʚʥʶʻ 5 ʢʤ/ʛʦʜ. ɺ ʧʫʥʢʪʽ ɸ 

ʢʘʪʝʨ ʟʨʦʙʠʚ ʟʫʧʠʥʢʫ ʥʘ 2 ʛʦʜ ʽ ʚʠʨʫʰʠʚ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʏʝʨʝʟ 1 ʛʦʜ 

ʧʽʩʣʷ ʚʽʜʧʨʘʚʣʝʥʥʷ ʟ ʧʫʥʢʪʫ ɸ ʚʠʡʰʦʚ ʟ ʣʘʜʫ ʤʦʪʦʨ. ʅʘ ʫʩʫʥʝʥʥʷ ʥʝʧʦʣʘʜʦʢ 

ʝʢʽʧʘʞʫ ʟʥʘʜʦʙʠʣʦʩʴ 2 ʛʦʜ, ʧʽʩʣʷ ʯʦʛʦ ʢʘʪʝʨ ʚʠʨʫʰʠʚ ʜʦ ʩʚʦʻʾ ʩʪʦʷʥʢʠ. 

ɺʠʟʥʘʯʠʪʠ ʩʢʽʣʴʢʠ ʯʘʩʫ ʚʠʪʨʘʪʠʚ ʢʘʪʝʨ ʥʘ ʚʝʩʴ ʨʝʡʩ. 
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3. ɸʅɸʃɯʊʀʏʅɸ ɻɽʆʄɽʊʈɯʗ 

 

 ʇʦʜʽʣ ʚʽʜʨʽʟʢʘ ʚ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʗʢʱʦ ʪʦʯʢʘ ( )yxM ,  ʜʽʣʠʪʴ 

ʚʽʜʨʽʟʦʢ 21 MM , ʜʝ ( ) ( )222111 ,,, yxMyxM  ʫ ʚʽʜʥʦʰʝʥʥʽ l=
2

1

MM

MM
, ʪʦ ʢʦʦʨʜʠʥʘʪʠ 

ʪ. M  ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

l

l

l

l

+

+
=

+

+
=

1
,

1

2121 yy
y

xx
x . 

 ɺ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxy ʥʘ ʧʣʦʱʠʥʽ ʧʨʷʤʘ ʤʦʞʝ 

ʙʫʪʠ ʟʘʜʘʥʘ ʨʽʚʥʷʥʥʷʤ ʦʜʥʦʛʦ ʟ ʪʘʢʠʭ ʚʠʜʽʚ: 

1. -=++ 0CByAx ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ  ʧʨʷʤʦʾ, ʜʝ ( )-= BAn ,
d

ʚʝʢʪʦʨ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʧʨʷʤʦʾ; 

2. ( ) ( ) -=-+- 000 yyBxxA ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 

( )000 , yxM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )BAn ,=
d

; 

3. -+= bkxy ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʟ ʢʫʪʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ jtgk= , ʜʝ -j  ʢʫʪ 

ʤʽʞ ʧʨʷʤʦʶ ʪʘ ʜʦʜʘʪʥʽʤ ʥʘʧʨʷʤʦʤ ʦʩʽ Ox; 

4. ( )--=- 00 xxkyy ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )000 , yxM  

ʽ ʤʘʻ ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ k ; 

5. -
-

-
=

-

-

12

1

12

1

yy

yy

xx

xx
ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ 

( ) ( );,,, 222111 yxMyxM  

6. -
-

=
-

m

yyxx 00

^
ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 

( )000 , yxM  ʧʘʨʘʣʝʣʴʥʦ ʥʘʧʨʷʤʥʦʤʫ ʚʝʢʪʦʨʫ ( )ms ,̂
d
= ; 

7. ( )-
í
ì
ë

¤+¤-Í
+=

+=
;,

0

0
t

mtyy

txx ^
 ʧʘʨʘʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ; 

8. -=+ 1
b

y

a

x
ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʫ ʚʽʜʨʽʟʢʘʭ, ʜʝ ( )0,a  ʽ ( )-b,0  ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ 

ʧʨʷʤʦʾ ʟ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ; 

9. -=-+ 0sincos pyx aa ʥʦʨʤʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʚ ʷʢʦʤʫ ->0p  

ʜʦʚʞʠʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʜʦ ʧʨʷʤʦʾ, ʦʧʫʱʝʥʦʛʦ ʟ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ; 

-a  ʢʫʪ ʤʽʞ ʮʠʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʽ ʚʽʩʩʶ .Ox  

 

ʑʦʙ ʦʜʝʨʞʘʪʠ ʨʽʚʥʷʥʥʷ (9) ʟ ʨʽʚʥʷʥʥʷ (1), ʪʨʝʙʘ ʧʦʜʽʣʠʪʠ ʨʽʚʥʷʥʥʷ (1) ʥʘ 

,22 BA +°  ʚʠʙʨʘʚʰʠ ʟʥʘʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʟʥʘʢʫ C . 

ɺʽʜʩʪʘʥʴ d  ʚʽʜ ʪʦʯʢʠ ),( 000 yxM  ʜʦ ʧʨʷʤʦʾ (1) ʘʙʦ (9) ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

.sincos 00
22

00
pyx

BA

CyBxA
d -+=

+

++
= aa  

ʗʢʱʦ ʜʚʽ ʧʨʷʤʽ ʟʘʜʘʥʽ ʨʽʚʥʷʥʥʷʤ ʟ ʢʫʪʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 1k ʽ 2k , ʪʦ ʢʫʪ 

j ʤʽʞ ʥʠʤʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

                                            
21

12

1 kk

kk
tg

+

-
=j .                                                        (1) 
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ɿ ʬʦʨʤʫʣʠ (1) ʚʠʧʣʠʚʘʻ ʫʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʜʚʦʭ ʧʨʷʤʠʭ: 21 kk =  ʽ  

ʫʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ .
1

1

2
k

k -=  

ʇʣʦʱʠʥʘ ʚ ʧʨʦʩʪʦʨʽ. ɺ ʧʨʷʤʦʢʫʪʥʽʡ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxyz 

ʚ ʧʨʦʩʪʦʨʽ ʧʣʦʱʠʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʨʽʚʥʷʥʥʷʤ ʦʜʥʦʛʦ ʽʟ ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʚ: 

 1) 0=+++ DCzByAx  - ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʜʝ ( )CBAn ,,=
d

 - ʚʝʢʪʦʨ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʧʣʦʱʠʥʠ; 

 2) ( ) ( ) ( ) 0000 =-+-+- zzCyyBxxA  - ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ( )0000 z,y,xM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )CBAn ,,=
d

; 

 3) 1=++
c

z

b

y

a

x
 - ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʫ ʚʽʜʨʽʟʢʘʭ, ʜʝ ( )( )( )cba ,0,0,0,,0,0,0,  - 

ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥʠ ʟ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ; 

 4) 0coscoscos =-++ pzyx gba  - ʥʦʨʤʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʜʝ 

gba cos,cos,cos  - ʥʘʧʨʷʤʥʽ ʢʦʩʠʥʫʩʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ n
d
, ʥʘʧʨʘʚʣʝʥʦʛʦ ʟ 

ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʚ ʩʪʦʨʦʥʫ ʧʣʦʱʠʥʠ; 0>p  - ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ 

ʜʦ ʧʣʦʱʠʥʠ. 

 

 ʈʽʚʥʷʥʥʷ (1) ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʚʥʷʥʥʷ (4) ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ ʥʘ 222 CBA ++° , 

ʚʠʙʨʘʚʰʠ ʟʥʘʢ ʧʨʦʪʠʣʝʞʥʠʡ ʟʥʘʢʫ D . 

 ɺʽʜʩʪʘʥʴ d  ʚʽʜ ʪʦʯʢʠ ( )0000 ,, zyxM  ʜʦ ʧʣʦʱʠʥʠ (1) ʘʙʦ (4) ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

.coscoscos
222

000
000

CBA

DCzByAx
pzyxd

++

+++
=-++= gba  

 ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʣʦʱʠʥ 

0111 =+++ DzCyBxA   ̔ 0222 =+++ DzCyBxA : () ;:
1

2

1

2

1

2

C

C

B

B

A

A
==6     

() .0: 212121 =++^ CCBBAA  

 ʗʢʱʦ ( )1111 ,, zyxM , ( )2222 ,, zyxM , ( )3333 ,, zyxM  ʪʦʯʢʠ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ 

ʧʨʷʤʽʡ, ʪʦ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʽ ʪʦʯʢʠ ʤʘʻ ʚʠʛʣʷʜ: 

.0

131313

121212

111

=

---

---

---

zzyyxx

zzyyxx

zzyyxx

 

 

 ʇʨʷʤʘ ʚ ʧʨʦʩʪʦʨʽ. ʇʨʷʤʘ ʚ ʧʨʦʩʪʦʨʽ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʦʜʥʠʤ ʽʟ 

ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʷʥʴ: 

            1) 
í
ì
ë

=+++

=+++

0

0

2222

1111

DzCyBxA

DzCyBxA
 - ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʷʢ ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ 

ʜʚʦʭ ʧʣʦʱʠʥ, ʜʝ ʚʝʢʪʦʨʠ ( )1111 ,, CBAn =
d

 ʽ ( )2222 ,, CBAn =
d

 - ʥʝʢʦʣʽʥʝʘʨʥʽ; 

            2) 
n

zz

m

yy

l

xx 000 -
=

-
=

-
 - ʢʘʥʦʥʽʯʥʽ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʜʝ ( )nmls ,,=

d
 - 

ʥʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʾ, ( )0000 ,, zyxM  - ʪʦʯʢʘ ʥʘ ʧʨʷʤʽʡ; 
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            3) 
12

1

12

1

12

1

zz

zz

yy

yy

xx

xx

-

-
=

-

-
=

-

-
 - ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ 

ʪʦʯʢʠ ( ) ( ).,,,,, 22221111 zyxMzyxM  

            4) 
î
í

î
ì

ë

+=

+=

+=

ntzz

mtyy

ltxx

0

0

0

    ,  ( )¤+¤-Í ,t  - ʧʘʨʘʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

         ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʨʷʤʠʭ, ʟʘʜʘʥʠʭ 

ʨʽʚʥʷʥʥʷʤ ʚʠʜʫ (2): 

() () .0; 212121

1

2

1

2

1

2 =++^==II nnmmll
n

n

m

m

l

l
 

 ʇʨʷʤʘ ʽ ʧʣʦʱʠʥʘ ʚ ʧʨʦʩʪʦʨʽ.  ʂʫʪ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ ʚ ʧʨʦʩʪʦʨʽ 

ʚʠʤʽʨʶʻʪʴʩʷ ʢʫʪʦʤ ʤʽʞ ʧʨʷʤʦʶ ʪʘ ʾʾ ʧʨʦʝʢʮʽʻʶ ʥʘ ʧʣʦʱʠʥʫ. ʗʢʱʦ ʧʨʷʤʘ 

ʟʘʜʘʥʘ ʢʘʥʦʥʽʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ 

,000

n

zz

m

yy

l

xx -
=

-
=

-
 

ʘ ʧʣʦʱʠʥʘ ï ʟʘʛʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ 0=+++ DCzByAx , ʪʦ ʮʝʡ ʢʫʪ j ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

.sin
222222 nmlCBA

CnBmAl

++++

++
=j  

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʫʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ: 
.0=++ CnBmAl  

ʋʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ ʤʘʻ ʚʠʛʣʷʜ: 

.
n

C

m

B

l

A
==  

 ʂʨʠʚʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʈʽʚʥʷʥʥʷ ʢʨʠʚʦʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʥʘ ʧʣʦʱʠʥʽ ʚ 

ʧʨʷʤʦʢʫʪʥʽʡ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxy ʤʘʻ ʚʠʛʣʷʜ: 

,022 =+++++ FEyBxCyBxyAx  

ʜʝ FEDCBA ,,,,,  - ʩʪʘʣʽ. ʗʢʱʦ ʢʨʠʚʘ ʥʝʚʠʨʦʜʞʝʥʘ (ʧʦʨʦʞʥʷ ʤʥʦʞʠʥʘ, ʪʦʯʢʘ, 

ʧʨʷʤʘ, ʧʘʨʘ ʧʨʷʤʠʭ), ʪʦ ʜʣʷ ʥʝʾ ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʘ ʧʨʷʤʦʢʫʪʥʘ ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ, ʚ ʷʢʽʡ ʨʽʚʥʷʥʥʷ ʢʨʠʚʦʾ ʥʘʙʫʚʘʻ ʦʜʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʚ: 

( )01
2

2

2

2

>²=+ ba
b

y

a

x
 - ʝʣʽʧʩ; 

( )0,1
2

2

2

2

>=- ba
b

y

a

x
 - ʛʽʧʝʨʙʦʣʘ; 

( )022 >= ppxy  - ʧʘʨʘʙʦʣʘ. 

ɼʘʥʽ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʢʘʥʦʥʽʯʥʠʤʠ. 

           ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʘʥʦʥʽʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʢʨʠʚʦʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʟʘʜʘʥʦʾ 

ʟʘʛʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʦʩʝʡ 

ʢʦʦʨʜʠʥʘʪ ʚ ʜʝʷʢʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʧʦʚʦʨʦʪ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʥʘ ʜʝʷʢʠʡ ʢʫʪ. 

           ʗʢʱʦ ʪʦʯʢʘ M  ʤʘʻ ʢʦʦʨʜʠʥʘʪʠ ( )yx,  ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxy, ʘ ʥʦʚʘ 

ʩʠʩʪʝʤʘ yxO ¡¡¡  ʦʜʝʨʞʘʥʘ ʧʝʨʝʥʝʩʝʥʥʷʤ ʧʦʯʘʪʢʫ ( )0,0O  ʩʪʘʨʦʾ ʩʠʩʪʝʤʠ ʚ ʪʦʯʢʫ 

( )001 , yxO , ʪʦ ʥʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ( )yx ¡¡,  ʪʦʯʢʠ M  ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʘʨʠʤʠ ʬʦʨʤʫʣʘʤʠ 
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í
ì
ë

+¡=

+¡=

0

0

yyy

xxx
.                                                              (2) 

 

 ɽʃɯʇʉ. 

 

            ɽʣʽʧʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʷʢʠʭ ʚʽʜ 

ʜʚʦʭ ʟʘʜʘʥʠʭ ʪʦʯʦʢ 1F  ʪʘ 2F , ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʫʩʘʤʠ, ʻ ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ 

(ʙʽʣʴʰʘ, ʥʽʞ ʚʽʜʜʘʣʴ ʤʽʞ ʬʦʢʫʩʘʤʠ). 

            ʇʦʟʥʘʯʠʤʦ ʮʶ ʩʪʘʣʫ ʚʝʣʠʯʠʥʫ ʯʝʨʝʟ a2 ; ʚʽʜʜʘʣʴ ʤʽʞ ʬʦʢʫʩʘʤʠ ʯʝʨʝʟ c2 ; 

ʪʦʜʽ ca 22 > , ʦʪʞʝ ca> . 

            ɺʠʙʝʨʝʤʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʚʽʩʴ ʘʙʩʮʠʩ ʧʨʦʚʝʜʝʤʦ 

ʯʝʨʝʟ ʬʦʢʫʩʠ, ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʚʽʟʴʤʝʤʦ ʚ ʩʝʨʝʜʠʥʽ ʚʽʜʨʽʟʢʘ 21FF . 

 

 

 

 

 

 

 

 

 

 

 

  
 .;; 212121 cOFOFaOAOAbOBOB ======  

 ɺ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪʠ ʬʦʢʫʩʽʚ ʙʫʜʫʪʴ ʪʘʢʽ ( ) ( )0;,0; 21 cFcF - . ɺʽʜʜʘʣʽ  

ʜʦʚʽʣʴʥʦʾ  ʪʦʯʢʠ ( )yxM ,  ʝʣʽʧʩʘ ʜʦ ʬʦʢʫʩʽʚ ʥʘʟʠʚʘʶʪʴ ʬʦʢʘʣʴʥʠʤʠ ʨʘʜʽʫʩʘʤʠ ʽ 

ʧʦʟʥʘʯʘʶʪʴ: 

( ) ( ) .; 22
22

22
11 ycxrMFycxrMF +-==++==  

 ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʝʣʽʧʩʘ arr 221 =+ , ʪʦʤʫ 

( ) ( ) .22222
aycxycx =+-+++  

 ʎʝ ʽ ʻ ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ, ʧʽʩʣʷ ʩʧʨʦʱʝʥʥʷ ʷʢʦʛʦ ʦʜʝʨʞʠʤʦ ʢʘʥʦʥʽʯʥʝ 

ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ: 

,1
2

2

2

2

=+
b

y

a

x
                                                   (3) 

ʜʝ ( )bacab >-= 222  ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʬʦʢʫʩʠ ʣʝʞʘʪʴ ʥʘ ʦʩʽ OX, ʽ 222 acb -=  

( )ab>  ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʬʦʢʫʩʠ ʣʝʞʘʪʴ ʥʘ ʦʩʽ OY. 

 ɺʽʜʨʽʟʦʢ aAA 221 =  ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʢʦʶ ʚʽʩʩʶ ʝʣʽʧʩʘ, ʘ ʚʽʜʨʽʟʦʢ bBB 221 =  

ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʣʦʶ ʚʽʩʩʶ ʝʣʽʧʩʘ. 

 ʊʦʯʢʠ 2121 ,,, BBAA  ʥʘʟʠʚʘʶʪʴʩʷ ʚʝʨʰʠʥʘʤʠ ʝʣʽʧʩʘ. 

 ɽʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʝʣʽʧʩʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ c2  

ʜʦ ʜʦʚʞʠʥʠ ʚʝʣʠʢʦʾ ʦʩʽ ʝʣʽʧʩʘ a2 . ɿʛʽʜʥʦ ʦʟʥʘʯʝʥʥʷ: 
a

c=e ,  ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 

ac< ,  .1<e  

X 1A  

ea  ea  

1B  

);c(F 01 -  );c(F 02  

2A  
1r  

0  

)y,x(M  2B  

Y  

2r  
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 ɼʠʨʝʢʪʨʠʩʘʤʠ ʝʣʽʧʩʘ (3) ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʷʤʽ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʤʘʣʦʾ ʦʩʽ 

ʝʣʽʧʩʘ ʽ ʨʦʟʤʽʱʝʥʽ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʥʝʾ ʥʘ ʚʽʜʜʘʣʽ, ʨʽʚʥʽʡ 
e

a , ʪʦʤʫ ʨʽʚʥʷʥʥʷ 

ʜʠʨʝʢʪʨʠʩ ʤʘʶʪʴ ʚʠʛʣʷʜ: ( )
a

cax =°= e
e

. 

 ʗʢʱʦ ʚ ʨʽʚʥʷʥʥʽ ʝʣʽʧʩʘ ab> , ʪʦ ʨʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩ ʙʫʜʫʪʴ 

( )
b

cby =°= e
e

. 

 ʗʢʱʦ ba= , ʪʦ ʨʽʚʥʷʥʥʷ (3) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 222 ayx =+ , ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʣʦ 

ʟ ʮʝʥʪʨʦʤ ʚ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʽʟ ʨʘʜʽʫʩʦʤ a . 

 ʗʢʱʦ ʮʝʥʪʨ ʝʣʽʧʩʘ (3) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ( ),, 111 yxO  ʘ ʦʩʽ ʩʠʤʝʪʨʽʾ 

ʧʘʨʘʣʝʣʴʥʽ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʪʦ ʡʦʛʦ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ:  

( ) ( )
.1

2

2
1

2

2
1 =

-
+

-

b

yy

a

xx
                                                  (4) 

 ʗʢʱʦ ʚ ʨʽʚʥʷʥʥʽ (4) ba= , ʪʦ ʦʜʝʨʞʠʤʦ ʨʽʚʥʷʥʥʷ: 

( ) ( ) ,22
1

2
1 ayyxx =-+-                                                    (5) 

ʷʢʝ ʚʠʟʥʘʯʘʻ ʨʽʚʥʷʥʥʷ ʢʦʣʘ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ ( )11, yx  ʽ ʨʘʜʽʫʩʦʤ, ʨʽʚʥʠʤ .a  

 

 ɻɯʇɽʈɹʆʃɸ. 

 

 ɻʽʧʝʨʙʦʣʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʨʽʟʥʠʮʷ ʚʽʜcʪʘʥʝʡ ʷʢʠʭ 

ʚʽʜ ʜʚʦʭ ʟʘʜʘʥʠʭ ʪʦʯʦʢ 1F  ʪʘ 2F , ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʫʩʘʤʠ, ʻ ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ, 

(ʤʝʥʰʘ ʟʘ ʚʽʜʜʘʣʴ ʤʽʞ ʬʦʢʫʩʘʤʠ). 

 ʇʦʟʥʘʯʠʤʦ ʮʶ ʩʪʘʣʫ ʚʝʣʠʯʠʥʫ ʯʝʨʝʟ a2 ; ʚʽʜʜʘʣʴ ʤʽʞ ʬʦʢʫʩʘʤʠ 

cFF 221 = . ʇʨʠʯʦʤʫ .ac,ac >>22  ʈʦʟʪʘʰʫʻʤʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʱʦʙ 

ʚʽʩʴ ʘʙʩʮʠʩ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʬʦʢʫʩʠ, ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʟʥʘʭʦʜʠʚʩʷ ʚ 

ʩʝʨʝʜʠʥʽ ʚʽʜʨʽʟʢʘ .FF 21  

 

 

 

 

 

 

 

 

  

 

 

 

 

 .aOAOA;cOFOF;bOBOB ====== 212121  

 ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʦʢʫʩʠ ʙʫʜʫʪʴ ʤʘʪʠ ʢʦʦʨʜʠʥʘʪʠ: ( ) ( ).,cF,,cF 00 21 -  

 ɺʽʜʜʘʣʽ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ( )y,xM  ʛʽʧʝʨʙʦʣʠ ʜʦ ʬʦʢʫʩʽʚ, ʥʘʟʠʚʘʶʪʴʩʷ ʾʾ 

ʬʦʢʘʣʴʥʠʤʠ ʨʘʜʽʫʩʘʤʠ ʽ ʧʦʟʥʘʯʘʶʪʴʩʷ: 

( ) ( ) .; 22
22

22
11 ycxrMFycxrMF +-=++==  

y  

ea  ea  

2B  

0  

1B  

x  1A  2A  

1F  2F  
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 ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʛʽʧʝʨʙʦʣʠ, ʤʘʻʤʦ: arr 221 °=- , ʪʦʤʫ 

( ) ( ) aycxycx 22222
°=+--++ , 

ʮʝ ʽ ʻ ʨʽʚʥʷʥʥʷ ʛʽʧʝʨʙʦʣʠ, ʧʽʩʣʷ ʩʧʨʦʱʝʥʥʷ ʷʢʦʛʦ ʦʜʝʨʞʠʤʦ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ 

ʛʽʧʝʨʙʦʣʠ: 

,
b

y

a

x
1

2

2

2

2

=-                                                         (6) 

ʜʝ ( ).acacb >-= 222  

 ɺʽʜʨʽʟʦʢ 21AA  ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʡʩʥʦʶ ʚʽʩʩʶ ʛʽʧʝʨʙʦʣʠ, ʘ ʚʽʜʨʽʟʦʢ 21BB  -  

ʫʷʚʥʦʶ ʚʽʩʩʶ ʛʽʧʝʨʙʦʣʠ. 

 ɽʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʛʽʧʝʨʙʦʣʠ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ 

ʛʽʧʝʨʙʦʣʠ c2  ʜʦ ʜʦʚʞʠʥʠ ʜʽʡʩʥʦʾ ʦʩʽ a2 : 
a

c=e , ʪʦʤʫ ʱʦ .,ac 1>> e  

 ɼʠʨʝʢʪʨʠʩʘʤʠ ʛʽʧʝʨʙʦʣʠ ʥʘʟʠʚʘʶʪʴʩʷ ʜʚʽ ʧʨʷʤʽ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʫʷʚʥʦʾ ʦʩʽ 

ʛʽʧʝʨʙʦʣʠ ʽ ʨʦʟʤʽʱʝʥʽ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʥʝʾ ʥʘ ʚʽʜʜʘʣʽ 
e

a , ʪʦʤʫ 
e

ax °=  - 

ʨʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩ ʛʽʧʝʨʙʦʣʠ. 

 ɸʩʠʤʧʪʦʪʘʤʠ ʛʽʧʝʨʙʦʣʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʷʤʽ x
a

b
y °= , ʜʦ ʷʢʠʭ 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʚʽʪʢʠ ʛʽʧʝʨʙʦʣʠ, ʢʦʣʠ x  ʥʝʦʙʤʝʞʝʥʦ ʟʨʦʩʪʘʻ. ɸʩʠʤʧʪʦʪʠ 

ʛʽʧʝʨʙʦʣʠ ʥʘʧʨʘʚʣʝʥʽ ʧʦ ʜʽʘʛʦʥʘʣʷʭ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʜʽʡʩʥʽʡ ʪʘ 

ʫʷʚʥʽʡ ʦʩʷʭ ʛʽʧʝʨʙʦʣʠ. 

 ɼʚʽ ʛʽʧʝʨʙʦʣʠ, ʫ ʷʢʠʭ ʜʽʡʩʥʘ ʚʽʩʴ ʦʜʥʦʾ ʻ ʫʷʚʥʦʶ ʚʽʩʩʶ ʜʨʫʛʦʾ ʽ ʥʘʚʧʘʢʠ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʩʧʨʷʞʝʥʠʤʠ. ʈʽʚʥʷʥʥʷ ʩʧʨʷʞʝʥʠʭ ʛʽʧʝʨʙʦʣ ʚ ʦʜʥʽʡ ʽ ʪʽʡ ʩʘʤʽʡ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

;
b

y

a

x
1

2

2

2

2

=-        .
b

y

a

x
1

2

2

2

2

=+-  

 ʉʧʨʷʞʝʥʽ ʛʽʧʝʨʙʦʣʠ ʤʘʶʪʴ ʩʧʽʣʴʥʠʡ ʮʝʥʪʨ ʽ ʩʧʽʣʴʥʽ ʘʩʠʤʧʪʦʪʠ. 

 

 

 

 

 

 

 

 

 

 

 

  

 

.bOBOB;aOAOA ==== 2121  

y  

2B  

0  

1B  

x  1A  2A  



 42 

 ɼʣʷ ʛʽʧʝʨʙʦʣʠ ,
b

y

a

x
1

2

2

2

2

=+-  ʬʦʢʫʩʠ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʩʽ ʦʨʜʠʥʘʪ 

ʨʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩ ʤʘʶʪʴ ʚʠʛʣʷʜ: 
e

by °= , ʜʝ 
b

c=e . 

 

 ʇɸʈɸɹʆʃɸ. 

 

 ʇʘʨʘʙʦʣʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 

ʟʘʜʘʥʦʾ ʪʦʯʢʠ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʢʫʩʦʤ ʽ ʚʽʜ ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʠʨʝʢʪʨʠʩʦʶ ʧʘʨʘʙʦʣʠ. 

 ɺʠʙʠʨʘʻʤʦ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʱʦʙ ʚʽʩʴ ʘʙʩʮʠʩ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ 

ʬʦʢʫʩ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʜʠʨʝʢʪʨʠʩʠ, ʘ ʟʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʚʽʟʴʤʝʤʦ 

ʩʝʨʝʜʠʥʫ ʚʽʜʨʽʟʢʘ, ʷʢʠʡ ʣʝʞʠʪʴ ʤʽʞ ʬʦʢʫʩʦʤ ʽ ʜʠʨʝʢʪʨʠʩʦʶ, ʪʦʜʽ ʨʽʚʥʷʥʥʷ 

ʧʘʨʘʙʦʣʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

,pxy 22 =                                                                  (7) 

ʜʝ ʧʘʨʘʤʝʪʨ p, ʷʢ ʚʽʜʩʪʘʥʴ ʚʽʜ ʬʦʢʫʩʘ ʜʦ ʜʠʨʝʢʪʨʠʩʠ, ʻ ʚʝʣʠʯʠʥʘ ʜʦʜʘʪʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ʈʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩʠ 
2

p
x -= . 

 ʗʢʱʦ ʚʽʪʢʠ ʧʘʨʘʙʦʣʠ ʥʘʧʨʷʤʣʝʥʽ ʚʣʽʚʦ, ʪʦ ʾʾ ʨʽʚʥʷʥʥʷ ʙʫʜʝ: 

pxy 22 -= .                                                        (8) 

ʈʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ: 
2

p
x= . 

 ɺʽʩʩʶ ʩʠʤʝʪʨʽʾ ʧʘʨʘʙʦʣ (7) ʽ (8) ʻ ʚʽʩʴ ʘʙʩʮʠʩ. 

 ʗʢʱʦ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ ʧʘʨʘʙʦʣʠ ʻ ʚʽʩʴ Oy, ʪʦ ʾʾ ʨʽʚʥʷʥʥʷ ʙʫʜʝ 

,pyx 22 °=                                                                (9) 

ʜʝ ʟʥʘʢ ñ-ñ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʽʪʢʠ ʧʘʨʘʙʦʣʠ ʥʘʧʨʷʤʣʝʥʽ ʚʥʠʟ.  

 ʈʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩ ʙʫʜʫʪʴ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʚʠʛʣʷʜ: .
p

y
2

°=  

 ʗʢʱʦ ʚʝʨʰʠʥʘ ʧʘʨʘʙʦʣʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ( )111 y,xO , ʪʦ ʨʽʚʥʷʥʥʷ 

ʧʘʨʘʙʦʣʠ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: ( ) ( )1
2

1 2 yypxx -°=-  - ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʩʴ ʩʠʤʝʪʨʽʾ 

y  

)xy(Md  

2

p
 

x  

);p(F 02  0  

d  
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ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ Oy ʽ ( ) ( )1
2

1 2 xxpyy -°=-  - ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʩʴ ʩʠʤʝʪʨʽʾ 

ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ Ox. 

 

 ɿʘʜʘʯʘ 3.1. ʎʝʥʪʨ ʚʘʛʠ ʦʜʥʦʨʽʜʥʦʛʦ ʩʪʝʨʞʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪ. ( )3;1 -M , 

ʦʜʥʠʤ ʟ ʡʦʛʦ ʢʽʥʮʽʚ ʫ ʪ. ( ).1;2 -A  ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪ. B, ʷʢʘ ʻ ʜʨʫʛʠʤ ʢʽʥʮʝʤ 

ʮʴʦʛʦ ʩʪʝʨʞʥʷ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʩʪʝʨʞʝʥʴ ʦʜʥʦʨʽʜʥʠʡ, ʪʦ M ;
2

A Bx x
x

+
=  

2

A B
M

y y
y

+
= ;  ;0,22;

2

2
1 =+=

+
= BB

B xx
x

 ;5,16,
2

1
3 -=+-=-

+-
=- BB

B yy
y

 

ʦʪʞʝ    ( ).5;0 -B  

ɺʽʜʧʦʚʽʜʴ: ( ).5;0 -B  

 

 ɿʘʜʘʯʘ 3.2. ɼʘʥʦ ʚʝʨʰʠʥʠ ʦʜʥʦʨʽʜʥʦʾ ʪʨʠʢʫʪʥʦʾ ʧʣʘʩʪʠʥʢʠ 

( ) ( ) ( ).0;3,3;2,6;5 ---- CBA  ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʾʾ ʮʝʥʪʨʫ ʚʘʛʠ (ʮʝʥʪʨ ʚʘʛʠ 

ʪʨʠʢʫʪʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʤʝʜʽʘʥ). 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʤʝʜʽʘʥʠ ʪʨʠʢʫʪʥʠʢʘ ʜʽʣʷʪʴʩʷ ʚ ʪʦʯʮʽ 

ʧʝʨʝʪʠʥʫ ʫ ʚʽʜʥʦʰʝʥʥʽ 1:2   (ʨʘʭʫʶʯʠ ʚʽʜ ʚʝʨʰʠʥʠ), ʟʥʘʡʜʝʤʦ ʢʦʦʨʜʠʥʘʪʠ ʪ. ʄ, 

ʷʢʘ ʻ ʮʝʥʪʨʦʤ ʚʘʛʠ ʪʨʠʢʫʪʥʠʢʘ: 

                                                         .2
1

2
===

MD

BM
l  

                                                                             .
1

,
1

ʤ
l

l

l

l

+

+
=

+

+
= DɺDɺ

ʤ

yy
y

xx
x  

 ɿʘ ʚʣʘʩʪʠʚʽʩʪʶ ʤʝʜʽʘʥʠ ʤʘʻʤʦ: 

                                                               .
2

,
2

AC
D

AC
D

yy
y

xx
x

+
=

+
=  

                                            ( ).3;4;3
2

)6(0
;4

2

)5(3
---=

-+
=-=

-+-
= Dyx DD  

3
21

)3(23
;2

21

)4(22
-=

+

-Ö+-
=-=

+

-Ö+
= MM yx . 

 ʆʪʞʝ, ʮʝʥʪʨ ʚʘʛʠ ʪʨʠʢʫʪʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪ. ( )3;2--M . 

 ɺʽʜʧʦʚʽʜʴ: ʎʝʥʪʨ ʚʘʛʠ ʪʨʠʢʫʪʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪ. ( )3;2--M . 

 

 ɿʘʜʘʯʘ 3.3. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʙʘʣʢʘ ʜʦʚʞʠʥʦʶ 3 ʤ ʽ ʤʘʩʦʶ 80 ʢʛ ʚʽʣʴʥʦ 

ʣʝʞʠʪʴ ʩʚʦʾʤʠ ʢʽʥʮʷʤʠ ʥʘ ʜʚʦʭ ʨʫʭʦʤʠʭ ʦʧʦʨʘʭ A  ʽ B. ʅʘ ʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʢʽʥʮʷ A  ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʩʪʠʪʠ ʚʘʥʪʘʞ ʤʘʩʦʶ 200 ʢʛ, ʱʦʙ ʪʠʩʢ ʥʘ ʦʧʦʨʫ B  ʙʫʚ 

ʨʽʚʥʠʤ 1100 ʅ ? 

  

 ʈʦʟʚô̫ ʟʘʥʥʷ. ɺʘʛʘ ʙʘʣʢʠ ʤʘʩʦʶ 80 ʢʛ ʩʢʣʘʜʘʻ 784 ʅ. ʅʘ ʦʧʦʨʫ B  ʜʽʻ 

ʧʦʣʦʚʠʥʘ ʚʘʛʠ ʙʘʣʢʠ, ʪʦʙʪʦ 392 ʅ. ɺʘʥʪʘʞ ʤʘʩʦʶ 200 ʢʛ ʜʽʻ ʥʘ ʙʘʣʢʫ ʟ ʩʠʣʦʶ 

1960 ʅ. ʅʘ ʦʧʦʨʫ B  ʧʦʚʠʥʥʦ ʱʝ ʜʽʷʪʠ 1100 ï 392 =708 ʅ, ʘ ʥʘ ʦʧʦʨʫ -A ʨʝʰʪʘ 

1960 ï708 =1252 ʅ. 

C (-3; 0) 

M(x; y) D 

A (-5; -6) 

B (2; -3) 
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 ʇʨʠʡʤʝʤʦ ʪ. A  ʟʘ ʧʦʯʘʪʦʢ 

ʢʦʦʨʜʠʥʘʪ ʽ ʨʦʟʜʽʣʠʤʦ ʚʽʜʨʽʟʦʢ ABʫ 

ʚʽʜʥʦʰʝʥʥʽ ;56,0
1252

708
º=l  

 ,
1

21

l

l

+

+
=

xx
x ʜʝ   3,0 21 == xx 07,1

56,01

356,00
º

+

Ö+
=x (ʤ). 

ʆʪʞʝ, ʱʦʙ ʪʠʩʢ ʥʘ ʦʧʦʨʫ ɺ ʙʫʚ ʨʽʚʥʠʤ 1100 ʅ, ʥʝʦʙʭʽʜʥʦ ʚʘʥʪʘʞ ʤʘʩʦʶ ʚ 

200 ʢʛ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 1,07 ʤ ʚʽʜ ʦʧʦʨʠ A . 

ɺʽʜʧʦʚʽʜʴ: ʑʦʙ ʪʠʩʢ ʥʘ ʦʧʦʨʫ ɺ ʙʫʚ ʨʽʚʥʠʤ 1100 ʅ, ʥʝʦʙʭʽʜʥʦ ʚʘʥʪʘʞ 

ʤʘʩʦʶ ʚ 200 ʢʛ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 1,07 ʤ ʚʽʜ ʦʧʦʨʠ A . 

 

 ɿʘʜʘʯʘ 3.4.  ʄʽʞ ʧʫʥʢʪʘʤʠ ɸ ʽ ɺ ʧʦ ʧʨʷʤʽʡ ʧʨʦʭʦʜʠʪʴ ʘʚʪʦʩʪʨʘʜʘ. ʅʘ 

ʧʣʘʥʽ ʤʽʩʮʝʚʦʩʪʽ ʮʽ ʧʫʥʢʪʠ ʤʘʶʪʴ ʢʦʦʨʜʠʥʘʪʠ ( )14,13  (ʨʦʟʤʽʨʠ ʚ ʢʽʣʦʤʝʪʨʘʭ). 

ʆʙô̒ ʢʪ ( )7,7C  ʚ ʪʽʡ ʞʝ ʩʠʩʪʝʤʽ ʪʨʝʙʘ ʟô̒ ʜʥʘʪʠ ʥʘʡʢʦʨʦʪʰʦʶ ʜʦʨʦʛʦʶ ʟ ʮʽʻʶ 

ʘʚʪʦʩʪʨʘʜʦʶ. ɿʥʘʡʪʠ ʥʘ ʘʚʪʦʩʪʨʘʜʽ ʪʦʯʢʫ ʚʭʦʜʞʝʥʥʷ ʚ ʥʝʾ ʜʦʨʦʛʠ ʽ ʜʦʚʞʠʥʫ 

ʜʦʨʦʛʠ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʅʘʡʢʦʨʦʪʰʘ ʜʦʨʦʛʘ ʚʽʜ ʦʙô̒ ʢʪʘ ʉ ʜʦ ʘʚʪʦʩʪʨʘʜʠ ʙʫʜʝ 

ʧʨʦʭʦʜʠʪʠ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ, ʦʧʫʱʝʥʦʤʫ ʟ ʪʦʯʢʠ ʉ ʥʘ ʧʨʷʤʫ ɸɺ. ʈʽʚʥʷʥʥʷ 

ʧʨʷʤʦʾ ɸɺ ʟʥʘʭʦʜʠʤʦ ʷʢ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ ʪʦʯʢʠ: 

,
yx

514

5

113

1

-

-
=

-

-
 ʘʙʦ 01743 =+- yx . ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʤʦʚʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 

ʜʚʦʭ ʧʨʷʤʠʭ ( )121 -=kk  ʦʜʝʨʞʠʤʦ  
3

4
;

4

3
;

1
-==-= CDAB

AB

CD kk
k

k  ʨʽʚʥʷʥʥʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʉD ʜʦ ʧʨʷʤʦʾ ɸɺ ʟʥʘʭʦʜʠʤʦ ʫ ʚʠʛʣʷʜʽ ( )CCDC xxkyy -=- ; 

( ) 049347
3

4
7 =-+--=- yx;xy . ʈʦʟʚô̫ ʟʫʶʯʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

í
ì
ë

=-+

=+-

04934

01743

yx

yx
  

ʟʥʘʡʜʝʤʦ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ  ʚʭʦʜʞʝʥʥʷ ʜʦʨʦʛʠ ʥʘ ʘʚʪʦʩʪʨʘʜʫ. ʎʽʻʶ ʪʦʯʢʦʶ ʻ 

ʪʦʯʢʘ ( )6885 ,;,D . ɼʦʚʞʠʥʘ ʜʦʨʦʛʠ ( ) ( )22
CDCD yyxxCDL -+-== ; 

( ) ( ) 2768785
22
=-+-= ,,L (ʢʤ). 

 ɺʽʜʧʦʚʽʜʴ: ɼʦʚʞʠʥʘ ʜʦʨʦʛʠ ( ) ( )22
CDCD yyxxCDL -+-== ; 

( ) ( ) 2768785
22
=-+-= ,,L (ʢʤ). 

  

 ɿʘʜʘʯʘ 3.5.  ʇʨʦʤʽʥʴ ʩʚʽʪʣʘ ʥʘʧʨʷʤʣʝʥʠʡ ʧʦ ʧʨʷʤʽʡ .052 =+- yx  

ɼʽʡʰʦʚʰʠ ʜʦ ʧʨʷʤʦʾ 0723 =+- yx , ʧʨʦʤʽʥʴ ʚʽʜ ʥʝʾ ʚʽʜʙʠʚʩʷ. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ 

ʧʨʷʤʦʾ, ʥʘ ʷʢʽʡ ʣʝʞʠʪʴ ʚʽʜʙʠʪʠʡ ʧʨʦʤʽʥʴ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ɿʥʘʡʜʝʤʦ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʥʘ ʷʢʽʡ ʣʝʞʠʪʴ ʧʘʜʘʶʯʠʡ 

ʧʨʦʤʽʥʴ ʽ ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ  
í
ì
ë

=+-

=+-

0723

052

yx

yx
 ʚʽʜʥʽʤʝʤʦ ʚʽʜ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ 

ʧʝʨʰʝ, ʦʜʝʨʞʠʤʦ  ;1,022 -==+ xx  ʧʽʜʩʪʘʚʠʤʦ ʚ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ 

2,
2

51
,52 =

+-
=+= yyxy ; ʪ. ( )2;1-B . 

 ɺʨʘʭʦʚʫʻʤʦ, ʱʦ ʢʫʪ ʧʘʜʽʥʥʷ ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʚʽʜʙʠʚʘʥʥʷ NBDABN Ï=Ï , 

ʟʚʽʜʢʠ ʤʘʻʤʦ:  

x 

A B 
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-
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;
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÷
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÷
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Ö+

-
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KK

KK
KBDtgKBD a  

;64
2

21
7;

7

4

2

3
1

2

3

;;

2

3
1

2

3

BDBD

BD

BD

BD

BD

KK

K
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ABCtgKBDtg

K

K

KBDtg +=-

=+

-

Ï=Ï

+

-

=Ï  

2

29
;

2

21
4 =+= BDBD KK . 

ʈʽʚʥʷʥʥʷ ʚʽʜʙʠʪʦʛʦ ʧʨʦʤʝʥʷ ʟʥʘʭʦʜʠʤʦ ʫ ʚʠʛʣʷʜʽ ( ),00 xxkyy -=-  ʜʝ 

( )-00, yx ʢʦʦʨʜʠʥʘʪʠ ʪ. ( )2;1-B :  

( )
29 29

; 2 1 ;
2 2

BDK K y x= = - = +  2 4 2 9 2 9 ; 2 9 2 3 3 0y x x y- = + - + = - ʮʝ ʽ ʻ 

ʨʽʚʥʷʥʥʷ ʚʽʜʙʠʪʦʛʦ ʧʨʦʤʝʥʷ. 

ɺʽʜʧʦʚʽʜʴ: 2 4 29 29; 29 2 33 0y x x y- = + - + = - ʨʽʚʥʷʥʥʷ ʚʽʜʙʠʪʦʛʦ 

ʧʨʦʤʝʥʷ. 

 

 ɿʘʜʘʯʘ 3.6.  ʉʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ ʧʘʜʘʻ ʥʘ ʧʦʚʝʨʭʥʶ ʚʦʜʠ. ʂʦʝʬʽʮʽʻʥʪ 

ʟʘʣʦʤʣʝʥʥʷ ʚʦʜʠ .
3

4  ʂʫʪ ʧʘʜʽʥʥʷ ʜʦʨʽʚʥʶʻ 060 . ʇʨʠʡʤʘʶʯʠ ʪʦʯʢʫ ʧʘʜʽʥʥʷ ʟʘ 

ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ, ʘ ʥʦʨʤʘʣʴ ʫ ʥʽʡ ʜʦ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʟʘ ʚʽʩʴ ʦʨʜʠʥʘʪ, ʟʥʘʡʪʠ 

ʨʽʚʥʷʥʥʷ ʧʘʜʘʶʯʦʛʦ ʽ ʟʘʣʦʤʣʝʥʦʛʦ ʧʨʦʤʝʥʽʚ. 

           ʈʦʟʚôʷʟʘʥʥʷ. ʅʝʭʘʡ -OA  ʧʘʜʘʶʯʠʡ ʧʨʦʤʽʥʴ, ʘ -OB ʟʘʣʦʤʣʝʥʠʡ ʧʨʦʤʽʥʴ, 

ʟʘ ʟʘʢʦʥʦʤ ʟʘʣʦʤʣʝʥʥʷ m
b

a
=

sin

sin
, ʜʝ 

-a ʢʫʪ ʧʘʜʽʥʥʷ, -b ʢʫʪ ʟʘʣʦʤʣʝʥʥʷ. 

ʇʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʚʠʙʝʨʝʤʦ ʚ ʪʦʯʮʽ 

ʧʘʜʽʥʥʷ ʧʨʦʤʝʥʷ, ʚʽʩʴ OX  ʥʘʧʨʘʚʠʤʦ ʧʦ                                                                                            

ʧʦʚʝʨʭʥʽ ʚʦʜʠ.    

ɿʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʢʫʪ ʧʘʜʽʥʥʷ 
060=a (ʮʝ ʢʫʪ ʤʽʞ ʧʘʜʘʶʯʠʤ ʧʨʦʤʝʥʝʤ 

ʽ ʥʦʨʤʘʣʣʶ ʧʨʦʚʝʜʝʥʦʶ ʜʦ ʧʦʚʝʨʭʥʽ 

ʚʦʜʠ ʚ ʪʦʯʮʽ ʧʘʜʽʥʥʷ): 

B 
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ʧʘʜʘʶʯʠʡ 

b-090  

y     N
d

 

060=a  
030  

 0 

ʟʘʣʦʤʣʝʥʠʡ 

x 

A 
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B 
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;
8

33
sin;

42

33
sin;

2

3
60sin;

3

4

sin

60sin 0
0

=
Ö

Ö
=== bb

b
;sin1cos 2bb -°=  

ʦʩʢʽʣʴʢʠ -b ʛʦʩʪʨʠʡ ʢʫʪ, ʪʦ ;
64

27
1cos -=b  .

8

37
cos;

64

2764
cos =

-
= bb  

 ʈ̔ ʚʥʷʥʥʷ ʧʘʜʘʶʯʦʛʦ ʧʨʦʤʝʥʷ ʟʥʘʭʦʜʠʤʦ ʫ ʚʠʛʣʷʜʽ ,kxy=  ʜʝ 

;
3

3
,300 == ktgk  -= xy

3

3
ʨʽʚʥʷʥʥʷ ʧʘʜʘʶʯʦʛʦ ʧʨʦʤʝʥʷ. ʈʽʚʥʷʥʥʷ ʟʘʣʦʤʣʝʥʦʛʦ 

ʧʨʦʤʝʥʷ ʪʘʢʦʞ ʟʥʘʭʦʜʠʤʦ ʫ ʚʠʛʣʷʜʽ ,kxy=   ʜʝ 

( ) ;
sin

cos
;;900

b

b
bb ==-= kctgktgk  -==Ö= xyk 17,1;17,1

33

8

8

37
ʨʽʚʥʷʥʥʷ 

ʟʘʣʦʤʣʝʥʦʛʦ ʧʨʦʤʝʥʷ. 

ɺʽʜʧʦʚʽʜʴ: -= xy
3

3
ʨʽʚʥʷʥʥʷ ʧʘʜʘʶʯʦʛʦ ʧʨʦʤʝʥʷ, -= xy 17,1  ʨʽʚʥʷʥʥʷ 

ʟʘʣʦʤʣʝʥʦʛʦ ʧʨʦʤʝʥʷ. 

 

ɿʘʜʘʯʘ 3.7.  ʇʦʪʨʽʙʥʦ ʟôʻʜʥʘʪʠ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʚʽ ʮʠʣʽʥʜʨʠʯʥʽ ʪʨʫʙʠ 

ʨʘʜʽʫʩʘ R (ʩʤ). ɺʠʟʥʘʯʠʪʠ ʚʠʛʣʷʜ ʢʨʠʚʦʾ ʚ ʧʣʦʱʠʥʽ ʧʦ ʨʦʟʨʽʟʫ, ʱʦʙ ʧʨʠ ʟʚʘʨʮʽ 

ʦʪʨʠʤʘʪʠ ʧʦʪʨʽʙʥʝ ʢʦʣʽʥʦ. 

                                                                  ʈʦʟʚôʷʟʘʥʥʷ. 

                                                                           ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʧʨʠʡʦʤʦʤ, ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ  ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʢʦʣʽʥʯʘʪʠʭ ʪʨʫʙ. 

                                                                           ʅʘʢʨʝʩʣʠʤʦ ʧʽʚʢʦʣʦ ʨʘʜʽʫʩʘ R  ʽ 

ʧʨʠʡʤʝʤʦ ʡʦʛʦ ʜʽʘʤʝʪʨ ʟʘ ʚʽʩʴ ʘʙʩʮʠʩ 

1Ox, ʘ ʮʝʥʪʨ -O ʟʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. ʅʘ 

ʚʽʜʨʽʟʢʫ, ʨʽʚʥʦʤʫ ʚʠʧʨʷʤʣʝʥʽʡ ʜʦʚʞʠʥʽ 

ʧʽʚʢʦʣʘ, ʧʦʙʫʜʫʻʤʦ (ʥʘ ʦʢʨʝʤʦʤʫ   

ʣʠʩʪʢʫ)    ʧʽʚʭʚʠʣʶ    ʩʠʥʫʩʦʾʜʠ    ʟ 

ʘʤʧʣʽʪʫʜʦʶ R  ʽ ʧʽʚʧʝʨʽʦʜʦʤ .Rp  

ɺʠʨʽʞʝʤʦ ʬʽʛʫʨʫ,   ʦʙʤʝʞʝʥʫ    

ʩʠʥʫʩʦʾʜʦʶ   ʽ ʚʠʧʨʷʤʣʝʥʠʤ ʧʽʚʢʦʣʦʤ, ʽ 

ʩʫʤʽʩʪʠʤʦ ʦʩʥʦʚʠ ʮʽʻʾ ʬʽʛʫʨʠ,   

ʧʦʩʪʘʚʠʚʰʠ ʾʾ ʚʝʨʪʠʢʘʣʴʥʦ, ʟ ʧʽʚʢʦʣʦʤ. 

ʉʠʥʫʩʦʾʜʘ  ʟʘʡʤʝ ʧʦʣʦʞʝʥʥʷ .1AMBA   

ʑʦʙ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ 1AMBA, ʧʨʠʡʤʝʤʦ ʧʣʦʱʠʥʫ, ʚ ʷʢʽʡ ʣʝʞʠʪʴ ʮʷ 

ʢʨʠʚʘ, ʟʘ ʥʦʚʫ ʢʦʦʨʜʠʥʘʪʥʫ ʧʣʦʱʠʥʫ XOY. ʉʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ XOY ʦʜʝʨʞʫʻʤʦ 

ʟ ʨʘʥʽʰʝ ʚʚʝʜʝʥʦʾ ʩʠʩʪʝʤʠ 11OYX  ʧʦʚʦʨʦʪʦʤ ʾʾ ʥʘ ʢʫʪ 045=j , ʧʨʠ ʮʴʦʤʫ 

1
10

11 2
22

45cos, y
y

yyxx ==== , ʟʚʽʜʢʠ .
2

, 11

y
yxx ==  ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ 

1x ʽ 1y  ʚ ʨʽʚʥʷʥʥʷ ʢʦʣʘ 22
1

2
1 Ryx =+ , ,

2

2
2

2 R
y

x =+  ʷʢʝ ʻ ʰʫʢʘʥʠʤ ʨʽʚʥʷʥʥʷʤ ʣʽʥʽʾ 

1AMBA  ʚ ʧʣʦʱʠʥʽ ʟʘ ʨʦʟʨʽʟʦʤ. ɿʚʽʚʰʠ ʡʦʛʦ ʜʦ ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʜʫ 1
2 2

2

2

2

=+
R

y

R

x
, 

ʦʜʝʨʞʠʤʦ ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ. 

x1 

x 

ʋ1 
A1 

O 
x1 

A 

y 

R 

B 

j R     M 

M1 

y1 
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ɿʘʜʘʯʘ 3.8.  ɺ ʧʣʦʱʠʥʽ ʤʘʻʤʦ 

ʜʚʘ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʥʝʦʜʥʘʢʦʚʦʾ ʩʠʣʠ. 

ɺʠʟʥʘʯʠʪʠ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ 

ʮʽʻʾ ʧʣʦʱʠʥʠ, ʨʽʚʥʦʦʩʚʽʪʣʝʥʠʭ ʦʙʦʤʘ 

ʜʞʝʨʝʣʘʤʠ. 

 ʈʦʟʚôʷʟʘʥʥʷ.  ɯʟ ʬʽʟʠʢʠ ʚʽʜʦʤʦ, 

ʱʦ 
2
2

2
1 rr

ba
= , ʜʝ a ʽ b - ʩʠʣʠ ʜʞʝʨʝʣ 

ʩʚʽʪʣʘ, ʘ -21 r,r ʾʭ ʚʽʜʩʪʘʥʴ ʜʦ 

ʦʩʚʽʪʣʝʥʦʾ ʪʦʯʢʠ. 

 ʄʘʻʤʦ: ;rr 2
1

2
2 ba =  ( )[ ] ( )[ ]2222

ycxycx +-=++ ba . ʐʫʢʘʥʝ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ 

ʪʦʯʦʢ ï ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ öö
÷

õ
ææ
ç

å

-

+
0;c

ba

ba
 ʽ ʨʘʜʽʫʩʦʤ 

ba

ba

-

c2
, ʜʝ -c2 ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʜʞʝʨʝʣʘʤʠ ʩʚʽʪʣʘ. 

 ɺʽʜʧʦʚʽʜʴ: ʂʦʣʦ ʟ ʮʝʥʪʨʦʤ öö
÷

õ
ææ
ç

å

-

+
0;c

ba

ba
 ʽ ʨʘʜʽʫʩʦʤ 

ba

ba

-

c2
. 

  

ɿʘʜʘʯʘ 3.9.  ɺʚʘʞʘʶʯʠ, ʱʦ ʥʘʪʷʛʥʫʪʠʡ ʤʽʞ ʪʦʯʢʘʤʠ O  ʽ A  ʧʨʦʚʽʜ 

ʚʠʩʦʢʦʚʦʣʴʪʥʦʾ ʣʽʥʽʾ ʤʘʻ ʬʦʨʤʫ ʜʫʛʠ ʧʘʨʘʙʦʣʠ, ʟʥʘʡʪʠ ʟʘ ʜʘʥʠʤʠ ʤʘʣʶʥʢʘ 

ʨʽʚʥʷʥʥʷ ʮʽʻʾ ʧʘʨʘʙʦʣʠ, ʧʨʠ 100=L ʤ, 24=h ʤ ʽ 1=d ʤ. 

             

ʈʦʟʚôʷʟʘʥʥʷ. ʋ ʚʠʙʨʘʥʽʡ ʥʘ ʤʘʣʶʥʢʫ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʥʘʪʷʛʥʫʪʠʡ 

ʧʨʦʚʽʜ ʤʘʻ ʬʦʨʤʫ ʜʫʛʠ ʧʘʨʘʙʦʣʠ ʟ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ, ʧʘʨʘʣʝʣʴʥʦʶ ʦʩʽ Oy, ʽ 

ʟʤʽʱʝʥʦʶ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥʦʶ. ʈʽʚʥʷʥʥʷ ʪʘʢʦʾ ʧʘʨʘʙʦʣʠ ʤʘʻ 

ʚʠʛʣʷʜ: ( ) ( )0
2

0 2 yypxx -=- , (1),   ʜʝ -00, yx  ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥʠ, -p ʧʘʨʘʤʝʪʨ 

ʧʘʨʘʙʦʣʠ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʫʤʦʚʫ ʪʦʛʦ, ʱʦ ʧʘʨʘʙʦʣʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪ. )0;0(O ʽ 

( )hLA ,  ʽ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ dy -=0 , ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ 0x  ʽ p :  

                                                             
( ) ( )í
ì
ë

+=-

=

.2

,2
2

0

2
0

dhpxL

pdx
 

 ɿ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʟʥʘʡʜʝʤʦ 

d

x
p

2

2
0=  ʽ ʧʽʜʩʪʘʚʠʤʦ ʚ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ: 

                                                               

( ) ( )

( )
( )

,

,

,
2

2

00

2
02

0

2
02

0

d

dh
xxL

d

dhx
xL

dh
d

x
xL

+
=-

+
=-

+=-

 

( )
( )( )

( ) ( ),

,,

2
0

000

dddh
h

L

ddh

ddhdL

ddhddh

ddhdL

ddh

dL
x

L
d

ddh
x

d

dh
xxL

-+=
-+

-+
=

-+++

-+
=

++
=

=
ö
ö

÷

õ

æ
æ

ç

å +++
=-

 

d 

L 

0 
x 

y A 

h 

Y 

X O 
c c 

S2 S1 

r2 r1 

M(x,y) 
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( )
( )

( )
2

2 2
2 2 2

2 20
0 2 2

, , .
2 2 2

L h d d dxL L
x h d d d p p h d d d

h d h d h d

+ -
= + - = = = + - 

 ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ 00, yx  ʽ p  ʚ ʨʽʚʥʷʥʥʷ  (1), ʦʜʝʨʞʠʤʦ ʰʫʢʘʥʝ 

ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ: 

( )( )dydhdd
dh

L

h

Ld
hdd

h

L
x +-+=ö

÷

õ
æ
ç

å
++-

2
2

2

22

2                        (2) 

 ʇʨʠ 100=L ʤ, 24=h ʤ, 1=d ʤ ï ʨʽʚʥʷʥʥʷ (2) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

( ),1
9

2500

3

50
2

+=ö
÷

õ
æ
ç

å
- yx  ʘʙʦ xxy 12,00036,0 2-=  - ʮʝ ʽ ʻ ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʧʘʨʘʙʦʣʠ. 

 ɺʽʜʧʦʚʽʜʴ: xxy 12,00036,0 2-=  - ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʧʘʨʘʙʦʣʠ. 

 

 ɿʘʜʘʯʘ 3.10.  ʄʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ M  ʨʫʭʘʣʘʩʷ ʧʽʜ  ʜʽʻʶ ʜʝʷʢʦʾ ʩʠʣʠ ʧʦ 

ʢʦʣʫ 0961022 =++-+ yxyx  ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. ɼʽʷ ʩʠʣʠ ʧʨʠʧʠʥʠʣʘʩʷ 

ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʚʠʟʥʘʯʘʣʦʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ( )1;2 . ʉʢʣʘʩʪʠ 

ʨʽʚʥʷʥʥʷ ʧʦʜʘʣʴʰʦʾ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʪ. M . 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʇʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʜʽʷ ʩʠʣʠ ʥʘ ʪʦʯʢʫ M  

ʧʨʠʧʠʥʠʣʘʩʷ, ʾʾ ʨʫʭ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʦ ʧʨʷʤʽʡ, ʜʦʪʠʯʥʽʡ ʜʦ ʟʘʜʘʥʦʛʦ ʢʦʣʘ ʚ 

ʪʦʯʮʽ ( ).1;2  ɿʚʝʜʝʤʦ ʨʽʚʥʷʥʥʷ ʢʦʣʘ ʜʦ ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʛʣʷʜʫ: 

0961022 =++-+ yxyx ; 

09610 22 =+++- yyxx ; 

096252510 22 =+++-+- yyxx ; 

( ) ( ) 2535
22
=++- yx . 

 ʁʦʛʦ ʮʝʥʪʨ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪ. ( )3;5 - . ɿʥʘʡʜʝʤʦ ʨʽʚʥʷʥʥʷ ʥʦʨʤʘʣʽ CM  ʷʢ 

ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ ʪʦʯʢʠ ( )3;5 -C  ʽ ( )1;2M . 

4

3

3

5
;

31

3

52

5
;

+
-

-

-

+

+
=

-

-

-

-
=

-

- yxyx

yy

yy

xx

xx

cʤ

c

cʤ

c . 

93204 --=- yx ; 

092034 =+-+ yx ; 

01134 =-+ yx ; 

.
3

4
-=ʥK  

ʆʩʢʽʣʴʢʠ ʜʦʪʠʯʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʦʨʤʘʣʽ, ʪʦ .
4

3
;

1
=-= ʜʦʪ

ʥ

ʜʦʪ K
K

K  

ʈʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʧʨʷʤʦʾ ʜʦ ʟʘʜʘʥʦʛʦ ʢʦʣʘ ʤʘʻ ʚʠʛʣʷʜ ( );ʤʜʦʪʤ xxKyy -=-  

( );2
4

3
1 -=- xy     ;6344 -=- xy      0243 =-- yx  - ʮʝ  ʽ ʻ ʨʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʪ. M  ʟ 

ʤʦʤʝʥʪʫ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʩʠʣʠ. 

ɺʽʜʧʦʚʽʜʴ: 0243 =-- yx  - ʨʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʪ. M  ʟ ʤʦʤʝʥʪʫ ʧʨʠʧʠʥʝʥʥʷ 

ʜʽʾ ʩʠʣʠ. 
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ɿʘʜʘʯʘ 3.11. ʂʨʠʚʦʰʠʧ OA ʦʙʝʨʪʘʻʪʴʩʷ ʟʽ ʩʪʘʣʦʶ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ 

cʨʘʜ10=w  ʽ ʧʨʠʚʦʜʠʪʴ ʚ ʨʫʭ ʧʦʚʟʫʥ B  ʟʘ ʜʦʧʦʤʦʛʦʶ  ʰʘʪʫʥʘ AB, ʧʨʠʯʦʤʫ 

.80==ABOA  ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʩʝʨʝʜʥʴʦʾ ʪʦʯʢʠ M  ʰʘʪʫʥʘ ʽ 

ʟʦʙʨʘʟʠʪʠ ʮʶ ʪʨʘʻʢʪʦʨʽʶ ʥʘ ʤʘʣʶʥʢʫ. 

 

 

 

 

 

 

 

  

 

 

 

ʈʦʟʚô̫ ʟʘʥʥʷ. ɿ ʤʘʣʶʥʢʫ ʟʥʘʭʦʜʠʤʦ, ʱʦ MAAOMOx ¡¡+¡=¡= , ʟ AAO ¡D  

ʤʘʻʤʦ jcos=
¡

OA

AO
, jcosOAAO =¡ , ʟʘ ʫʤʦʚʦʶ ( )j==<<== AMKABOMBAMABOA , . 

ɿ  ,
2

1
,cos,,cos,cos: OAAMAMMAMAKMAMKM

AM

KM
AKM ==¡¡¡¡===D jjj  

jcos
2

1
OAMA =¡¡ , ʪʦʤʫ  MAAOx ¡¡+¡= ;     jj cos

2

1
cos OAOAx += ; 

80;cos
2

3
== OAOAx j ; 

.cos120;cos80
2

3
jj =Ö= xx  

,MMy ¡=  ʟ ;sin: j=
¡

¡D
MB

MM
BMM  

;sinjMBMM =¡   ;
2

1
OAMB=     80;sin

2

1
==¡ OAOAMM j ; 

.sin40sin80
2

1
jj=Ö=¡MM  

 ʆʩʢʽʣʴʢʠ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʨʠʚʦʰʠʧʘ OA ʩʪʘʣʘ, ʪʦ t10==wj , ʘ ʦʪʞʝ 

,10sin40,10cos120 tytx ==   ʜʝ -t  ʯʘʩ. ʆʜʝʨʞʘʥʽ ʨʽʚʥʷʥʥʷ ʻ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ ʪʨʘʻʢʪʦʨʽʾ ʪʦʯʢʠ .M  ɺʠʢʣʶʯʘʶʯʠ ʧʘʨʘʤʝʪʨ ,t   ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ 

ʪʨʘʻʢʪʦʨʽʾ ʚ ʢʘʥʦʥʽʯʥʽʡ ʬʦʨʤʽ:  
î
í

î
ì

ë

=

=

t
y

t
x

sin
40

cos
120 . ʇʽʜʥʝʩʝʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʮʠʭ 

ʨʽʚʥʦʩʪʝʡ ʜʦ ʢʚʘʜʨʘʪʫ ʽ ʜʦʜʘʤʦ: 1
40120 2

2

2

2

=+
yx

. ʎʝ ʻ ʝʣʽʧʩ ʟ ʧʽʚʦʩʷʤʠ 120=a ʩʤ, 

40=b  ʩʤ, ʷʢʠʡ  ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʜʘʥʦʤʫ ʤʘʣʶʥʢʫ. 

ɺʽʜʧʦʚʽʜʴ: ɽʣʽʧʩ ʟ ʧʽʚʦʩʷʤʠ 120=a ʩʤ, 40=b ʩʤ. 

 

ɿʘʜʘʯʘ 3.12. ʇʨʷʤʦʢʫʪʥʠʡ  ʙʨʫʩʦʢ ʧʽʜʜʘʻʪʴʩʷ ʨʦʟʪʷʛʫ ʫ ʜʚʦʭ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʘʭ. ʅʘʧʨʫʞʝʥʥʷ ʥʘ ʣʽʚʽʡ ʽ ʧʨʘʚʽʡ ʚʝʨʪʠʢʘʣʴʥʠʭ 

A¡ 

j 
K M  (x; y)  

A 

y 

x 
B 0 

M¡ 
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ʛʨʘʥʷʭ ʧʦʟʥʘʯʝʥʦ ʯʝʨʝʟ P, ʘ ʥʘ ʥʠʞʥʽʡ ʽ ʚʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʛʨʘʥʷʭ ï ʯʝʨʝʟ 

q. ɺʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʦʭʠʣʦʤʫ ʧʝʨʝʨʽʟʽ AB, ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʜʦ ʷʢʦʛʦ ʫʪʚʦʨʶʻ ʢʫʪ q ʟ ʚʽʩʩʶ OX . 

ʈʦʟʚôʷʟʘʥʥʷ.  ɼʽʷ ʨʦʟʪʷʛʫʶʯʠʭ ʟʫʩʠʣʴ 

ʥʘ ʧʨʘʚʽʡ ʛʨʘʥʽ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʠʥʽ ɸʉ ʧʨʘʚʦʾ 

ʛʨʘʥʽ. ɿʘʛʘʣʴʥʝ ʨʦʟʪʷʛʫʶʯʝ ʟʫʩʠʣʣʷ ʨʽʚʥʝ 

qcosFP , ʜʝ -qcosF  ʧʣʦʱʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

AC; ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʞʝʥʥʷ 

ʙʫʜʝ qcosP . ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʚʝʨʪʠʢʘʣʴʥʫ ʩʢʣʘʜʦʚʫ: qsing . ʈʦʟʛʣʷʜʘʶʯʠ 

ʾʭ  ʷʢ ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʽʚ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʽ 

ʜʦʜʘʶʯʠ ʟʘ ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, 

ʦʜʝʨʞʠʤʦ ʚʝʢʪʦʨ, ʢʽʥʝʮʴ ʷʢʦʛʦ ʙʫʜʝ ʤʘʪʠ  

ʢʦʦʨʜʠʥʘʪʠ: qq singy,cosPx == .  

 ɺʽʜʧʦʚʽʜʴ: ɻʝʦʤʝʪʨʠʯʥʠʤ ʤʽʩʮʝʤ 

ʢʽʥʮʽʚ ʮʴʦʛʦ ʚʝʢʪʦʨʘ ʙʫʜʝ ʝʣʽʧʩ 1
2

2

2

2

=+
g

y

p

x
, 

ʚ̔ ʥ ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʽʧʩʦʤ ʥʘʧʨʫʞʝʥʥʷ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʦ 

ʪʦʯʢʠ O . 

 

 ɿʘʜʘʯʘ 3.13. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʨʫʭʫ ʪʽʣʘ ʧʽʜ 

ʜʽʻʶ ʩʠʣʦʚʦʛʦ ʮʝʥʪʨʫ, ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ ʨʫʭʫ ʪʽʣʘ ʧʦ ʝʣʽʧʪʠʯʥʽʡ, ʧʘʨʘʙʦʣʽʯʥʽʡ 

ʪʘ ʛʽʧʝʨʙʦʣʽʯʥʽʡ ʦʨʙʽʪʘʭ. 

 ʈʦʟʚôʷʟʘʥʥʷ. ɿ ʪʝʦʨʽʾ ʛʨʘʚʽʪʘʮʽʾ ʚʽʜʦʤʦ, 

ʱʦ ʪʨʘʻʢʪʦʨʽʻʶ ʨʫʭʦʤʦʛʦ ʪʽʣʘ ʻ ʝʣʽʧʩ ʟ 

ʬʦʢʫʩʦʤ ʫ ʪʦʯʮʽ O, ʷʢʱʦ ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ: 
r

Ml

r

fM 2
0 <<J , ʜʝ 

-f ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʪʘʣʘ; -M ʤʘʩʘ ʨʫʭʦʤʦʛʦ ʪʽʣʘ; 

-r ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʦʤ ʪʽʣʘ ʽ ʩʠʣʦʚʠʤ 

ʮʝʥʪʨʦʤ O .  

ʇʨʠ 
r

Mf
=0J  (ʧʝʨʰʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ) ʢʨʠʚʘ ʩʪʘʻ ʢʦʣʦʤ; ʧʨʠ 

r

fM2
0 =J (ʜʨʫʛʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ) ʢʨʠʚʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʘʨʘʙʦʣʫ, ʘ ʧʨʠ 

->
r

fM2
0J ʚ ʛʽʧʝʨʙʦʣʫ. 

 ʇʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʪʽʣʘ P  ʟ ʤʘʩʦʶ m, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ r   

ʚʽʜ ʧʨʠʪʷʛʫʶʯʦʛʦ ʟʘ ʟʘʢʦʥʦʤ ʅʴʶʪʦʥʘ ʮʝʥʪʨʘ O, ʨʽʚʥʘ 
r

Mmf
En -= . ʂʽʥʝʪʠʯʥʘ 

ʝʥʝʨʛʽʷ ʪʽʣʘ P, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ J, ʨʽʚʥʘ 
2

2Jm
EV = . ʇʦʚʥʘ ʝʥʝʨʛʽʷ 

Y 

X 

O 

q 

A 

B C 

A

1 

P 

g
 

g
Ös

in
(q

) 

PÖcos(q) 

O 
P 
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ö
÷

õ
æ
ç

å
-=

r

Mfm
E

2

2

2J , ʟʚʽʜʢʠ h
r

fM
+=

22J , ʜʝ -h ʩʪʘʣʘ ʜʣʷ ʜʘʥʦʾ ʦʨʙʽʪʠ ʚʝʣʠʯʠʥʘ. 

ɼʣʷ ʝʣʽʧʪʠʯʥʦʛʦ ʨʫʭʫ ʰʚʠʜʢʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʧʦʨʽʚʥʷʥʦ ʤʘʣʘ ʽ 0<h . 

ɼʣʷ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʨʫʭʫ, ʪʦʙʪʦ ʧʨʠ ʫʤʦʚʽ 0
22

0 == h,
r

fM
J . ɼʣʷ ʨʫʭʫ ʧʦ 

ʛʽʧʝʨʙʦʣʽ 0>h . 
 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

1. ɼʘʥʦ ʚʝʨʰʠʥʠ ʦʜʥʦʨʽʜʥʦʾ ʪʨʠʢʫʪʥʦʾ ʧʣʘʩʪʠʥʢʠ C,B,A . ɿʥʘʡʪʠ 

ʢʦʦʨʜʠʥʘʪʠ ʾʾ ʮʝʥʪʨʫ ʚʘʛʠ. 

 

1.  ( ) ( ) ( )3; 5 , 6; 4 , 3; 3 ;A B C- -  

2. ( ) ( ) ( )4; 3 , 1; 4 , 0; 5 ;A B C- -  

3. ( ) ( ) ( )2; 3 , 4; 5 , 2; 4 ;A B C- -  

4. ( ) ( ) ( )5; 3 , 0; 6 , 3; 5 ;A B C - -  

5. ( ) ( ) ( )2; 4 , 2; 3 , 6; 8 ;A B C-  

6. ( ) ( ) ( )1; 2 , 0; 4 , 3; 6 ;A B C- -  

7. ( ) ( ) ( )1; 4 , 2; 3 , 5; 2 ;A B C-  

8. ( ) ( ) ( )2; 3 , 4; 4 , 8; 5 ;A B C-  

9. ( ) ( ) ( )1; 5 , 3; 5 , 4; 3 ;A B C- -  

10. ( ) ( ) ( )5; 2 , 3; 3 , 1; 4 ;A B C- -  

11. ( ) ( ) ( )6; 1 , 1; 4 , 2; 5 ;A B C- -  

12. ( ) ( ) ( )3; 3 , 2; 5 , 1; 5 ;A B C- - -  

13. ( ) ( ) ( )2; 6 , 3; 2 , 6; 2 ;A B C-  

14. ( ) ( ) ( )6; 8 , 2; 1 , 2; 2 ;A B C- -  

15. ( ) ( ) ( )4; 2 , 2; 2 , 8; 2 ;A B C- -  

16. ( ) ( ) ( )7; 1 , 1; 3 , 1; 3 ;A B C-  

17. ( ) ( ) ( )2; 3 , 3; 5 , 4; 1 ;A B C-  

18. ( ) ( ) ( )7; 2 , 1; 2 , 3; 4 ;A B C- -  

19. ( ) ( ) ( )5; 3 , 0; 4 , 1; 1 ;A B C- -  

20. ( ) ( ) ( )3; 5 , 1; 5 , 5; 1 ;A B C-  

21. ( ) ( ) ( )1; 4 , 2; 5 , 5; 2 ;A B C- -  

22. ( ) ( ) ( )3; 4 , 1; 2 , 3; 4 ;A B C- -  

23. ( ) ( ) ( )1; 4 , 3; 3 , 5; 2 ;A B C-  

24. ( ) ( ) ( )2; 6 , 4; 2 , 6; 2 ;A B C-  

25. ( ) ( ) ( )3; 2 , 1; 1 , 5; 4 ;A B C- -  

26. ( ) ( ) ( )4; 3 , 3; 3 , 2; 1 ;A B C- -  

27. ( ) ( ) ( )2; 5 , 3; 4 , 4; 1 ;A B C-  

28. ( ) ( ) ( )1; 6 , 2; 5 , 3; 4 ;A B C-  
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29. ( ) ( ) ( )5; 2 , 0; 3 , 1; 6 ;A B C- -  

30. ( ) ( ) ( )2; 4 , 3; 1 , 6; 0 .A B C-  

 

2. ʉʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ, ʨʽʚʥʷʥʥʷ ʷʢʦʛʦ 5+=xy , ʧʘʜʘʻ ʥʘ ʩʢʣʷʥʫ 

ʧʣʘʩʪʠʥʢʫ ʪʦʚʱʠʥʦʶ  1ʩʤ. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʩʢʣʘ ʜʦʨʽʚʥʶʻ 2. ɿʥʘʡʪʠ 

ʨʽʚʥʷʥʥʷ ʧʨʦʤʝʥʷ ʚ ʧʣʘʩʪʠʥʮʽ ʽ ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʥʝʾ, ʜʦʚʞʠʥʫ ʰʣʷʭʫ 

ʧʨʦʡʜʝʥʦʛʦ ʧʨʦʤʝʥʝʤ ʫ ʩʝʨʝʜʠʥʽ ʧʣʘʩʪʠʥʢʠ ʽ ʟʤʽʱʝʥʥʷ ʧʨʦʤʝʥʷ ʧʨʠ 

ʚʠʭʦʜʽ ʟ ʧʣʘʩʪʠʥʢʠ (ʟʘ ʚʽʩʴ ʘʙʩʮʠʩ ʧʨʠʡʥʷʪʠ ʧʨʦʝʢʮʽʶ ʧʨʦʤʝʥʷ ʥʘ 

ʧʦʚʝʨʭʥʶ ʧʣʘʩʪʠʥʢʠ, ʘ ʟʘ ʚʽʩʴ ʦʨʜʠʥʘʪ ï ʥʦʨʤʘʣʴ ʜʦ ʧʦʚʝʨʭʥʽ). 

ɺʽʜʧʦʚʽʜʴ: 
7

1

7

8

7

1
5157 ;;xy);x(y ++=++= . 

 

3. ʅʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʜʽʣʷʥʢʠ ʟʝʤʣʽ ʟʘ ʪʨʴʦʤʘ 

ʟʙʝʨʝʞʝʥʠʤʠ ʩʪʦʚʧʘʤʠ: ʦʜʠʥ ï ʚ ʮʝʥʪʨʽ ʜʽʣʷʥʢʠ ʽ ʧʦ ʦʜʥʦʤʫ ï ʥʘ ʜʚʦʭ 

ʧʨʦʪʠʣʝʞʥʠʭ ʤʝʞʘʭ. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʠʭ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʝʞʽ 

ʜʽʣʷʥʢʠ ʥʘ ʧʣʦʱʠʥʽ ʷʢʱʦ ʥʘ ʧʣʘʥʽ ʢʦʦʨʜʠʥʘʪʠ ʩʪʦʚʧʽʚ: ( )6,1M  - ʚ ʮʝʥʪʨʽ, 

( ) ( )0,3,9,5 BA  - ʥʘ ʩʪʦʨʦʥʘʭ. 

ɺʽʜʧʦʚʽʜʴ: 0142,062,032,0232 =+-=--=-+=-+ yxyxyxyx . 

 

4. ʄʽʞ ʧʫʥʢʪʘʤʠ ɸ ʽ ɹ ʧʨʦʭʦʜʠʪʴ ʰʦʩʝʡʥʘ ʜʦʨʦʛʘ. ʅʘ ʧʣʘʥʽ 

ʤʽʩʮʝʚʦʩʪʽ ʮʽ ʧʫʥʢʪʠ ʤʘʶʪʴ ʢʦʦʨʜʠʥʘʪʠ )4,2(  ʪʘ )0,16(  (ʨʦʟʤʽʨʠ ʚ ʢʤ). 

ɿʘʚʦʜ ʉ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ )14,10(  ʚ ʪʽʡ ʞʝ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʪʨʝʙʘ ʟô̒ ʜʥʘʪʠ 

ʥʘʡʢʦʨʦʪʰʦʶ ʜʦʨʦʛʦʶ ʟ ʮʠʤ  ʰʦʩʝ. ɿʥʘʡʪʠ ʥʘ ʰʦʩʝ ʪʦʯʢʫ ʚʭʦʜʞʝʥʥʷ ʚ 

ʥʴʦʛʦ ʜʦʨʦʛʠ ʽ ʜʦʚʞʠʥʫ ʜʦʨʦʛʠ. 

ɺʽʜʧʦʚʽʜʴ: 12,
53

140
,

53

358
=ö

÷

õ
æ
ç

å
L  ʢʤ. 

5. ʉʪʨʫʤʽʥʴ ʚʦʜʠ ʚʠʪʽʢʘʻ ʟ ʢʦʥʽʯʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʟʽ ʰʚʠʜʢʽʩʪʶ J 

ʧʽʜ ʢʫʪʦʤ a ʜʦ ʛʦʨʠʟʦʥʪʫ. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʩʪʨʫʤʝʥʷ, ʷʢʱʦ ʧʦʯʘʪʦʢ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʧʦʯʘʪʢʫ ʚʠʪʽʢʘʥʥʷ ʩʪʨʫʤʝʥʥʷ, ʘ 

ʥʘʧʨʷʤʦʢ ʦʩʽ OXʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ɺʽʜʧʦʚʽʜʴ:  
aJ

a
2

2

cos2

gx
tgxy -= . 

6. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʛʨʘʥʽ AB  ʽ BC  

ʧʦʢʘʟʘʥʽ ʥʘ ʤʘʣʶʥʢʫ, ʷʢʱʦ ʚʽʥ 

ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʠʡ ʟʘ ʚʢʘʟʘʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʜʝʪʘʣʽ.  

 

 
 

 

7. ʅʘ ʧʣʘʥʽ ʛʦʨʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ ʟʘʜʘʥʦ ʜʚʽ ʪʦʯʢʠ ( )2,2A  ʽ ( )4,16B . 

ʏʝʨʝʟ ʮʽ ʪʦʯʢʠ ʧʨʦʭʦʜʷʪʴ ʜʚʽ ʧʨʷʤʽ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʪʦʯʮʽ ( )10,10D . 

ʊʦʯʢʠ ɸ ʽ ɺ ʧʦʪʨʽʙʥʦ ʟô̒ ʜʥʘʪʠ ʪʫʥʝʣʝʤ ʪʘʢ, ʱʦʙ ʚʽʥ ʩʢʣʘʜʘʚʩʷ ʟ ʜʫʛʠ ʢʦʣʘ, 
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ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )6,8M  ʽ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʷʢ ʜʦʪʠʯʥʠʭ ʜʦ ʮʴʦʛʦ 

ʢʦʣʘ. ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʢʦʣʘ. 

ɺʽʜʧʦʚʽʜʴ: ( )( ) ( )222 64262210 -=--+- yx . 

 

8. ʇʘʨʘʙʦʣʽʯʥʝ ʜʟʝʨʢʘʣʦ ʨʝʬʣʝʢʪʦʨʘ ʉʽʤʝʽʟʩʴʢʦʾ ʦʙʩʝʨʚʘʪʦʨʽʾ (ʚ 

ʂʨʠʤʫ) ʤʘʻ ʜʽʘʤʝʪʨ 1,02 ʤ ʽ ʚʽʜʩʪʘʥʴ ʚʽʜ ʬʦʢʫʩʘ ʜʦ ʚʝʨʰʠʥʠ 5 ʤ. ɿʥʘʡʪʠ 

ʛʣʠʙʠʥʫ ʧʘʨʘʙʦʣʽʯʥʦʾ ʚʠʾʤʢʠ, ʷʢʫ ʟʨʦʙʣʝʥʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʟʝʨʢʘʣʘ ʟ 

ʧʣʦʩʢʦʛʦ ʩʢʣʘ. 

ɺʽʜʧʦʚʽʜʴ: 13 ʤʤ. 
 

9. ʉʪʘʣʝʚʠʡ ʤʽʩʪ ʤʘʻ ʚʠʛʣʷʜ ʧʘʨʘʙʦʣʽʯʥʦʾ ʘʨʢʠ. ʇʨʦʣʽʪ ʘʨʢʠ ï 29,9 

ʤ, ʚʠʩʦʪʘ ï 67 ʤ. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʘʨʢʠ, ʧʨʠʡʥʷʚʰʠ ʟʘ ʚʽʩʴ OXʜʦʪʠʯʥʫ ʚ 

ʚʝʨʰʠʥʽ, ʘ ʟʘ ʚʽʩʴ -OY ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʧʘʨʘʙʦʣʠ. ʇʦʙʫʜʫʚʘʪʠ ʬʦʢʫʩ ʽ 

ʜʠʨʝʢʪʨʠʩʫ ʧʘʨʘʙʦʣʠ. 

ɺʽʜʧʦʚʽʜʴ: ʈʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ yx 2,32 = , ʨʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩʠ 4,0-=y ʤ. 
 

10. ʉʪʝʨʞʝʥʴ  ʜʦʚʞʠʥʦʶ 60 ʩʤ ʽ ʤʘʩʦʶ 5 ʢʛ ʧʽʜʚʽʰʝʥʦ ʟʘ ʢʽʥʮʽ ʥʘ 

ʜʚʦʭ ʰʥʫʨʘʭ. ʆʜʠʥ ʟ ʮʠʭ ʰʥʫʨʽʚ ʥʝ ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʥʘʪʷʛʫ, ʷʢʠʡ 

ʧʝʨʝʚʠʱʫʻ 200 ʅ. ʅʘ ʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʽʥʮʷ ʩʪʝʨʞʥʷ ʤʦʞʥʘ 

ʧʨʠʢʨʽʧʠʪʠ ʜʦ ʥʴʦʛʦ ʚʘʥʪʘʞ ʚ 100 ʢʛ. 

ɺʽʜʧʦʚʽʜʴ: ʅʘ ʚʽʜʩʪʘʥʽ ʥʝ ʙʣʠʞʯʝ, ʥʽʞ 49,25 ʩʤ ʚʽʜ ʢʽʥʮʷ ʙʽʣʴʰ ʩʣʘʙʢʦʛʦ 

ʰʥʫʨʘ. 
 

11. ʄʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ M  ʨʫʭʘʣʘʩʴ ʧʽʜ ʜʽʻʶ ʜʝʷʢʦʾ ʩʠʣʠ ʧʦ ʢʦʣʫ 

0961022 =++-+ yxyx . ɼʽʷ ʩʠʣʠ ʧʨʠʧʠʥʠʣʘʩʴ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʢʠ ʚʠʟʥʘʯʘʣʦʩʴ ʢʦʦʨʜʠʥʘʪʘʤʠ ( )1,2 . ɺʠʟʥʘʯʠʪʠ ʧʦʜʘʣʴʰʫ ʪʨʘʻʢʪʦʨʽʶ 

ʨʫʭʫ ʪʦʯʢʠ. 

ɺʽʜʧʦʚʽʜʴ: .yx 0243 =--  
 

12. ʊʦʯʢʘ M  ʨʫʭʘʣʘʩʴ ʧʦ ʢʦʣʫ 0282222 =--++ yxyx . ʇʦʪʽʤ 

ʟʽʨʚʘʣʘʩʷ ʟ ʥʝʾ ʽ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʽʣʴʥʦʤʫ ʨʫʩʽ ʧʝʨʝʪʥʫʣʘ ʚʽʩʴ OY ʚ ʪʦʯʮʽ 

( )9,0A . ɺʠʟʥʘʯʠʪʠ ʪʦʯʢʫ ʢʦʣʘ, ʟ ʷʢʦʾ ʟʽʨʚʘʣʘʩʴ ʪʦʯʢʘ M . 

ɺʽʜʧʦʚʽʜʴ: ( )3,3 . 

 

13.  ʍʣʦʧʯʠʢ ʢʠʜʘʻ ʤ'ʷʯ ʥʘʛʦʨʫ ʧʽʜ ʢʫʪʦʤ 70Á ʜʦ ʛʦʨʠʟʦʥʪʫ ʽ ʧʦʧʘʜʘʻ ʫ 
ʚʽʜʢʨʠʪʝ ʚʽʢʥʦ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ 9,6 ʤ ʚʠʱʝ ʡʦʛʦ ʧʣʝʯʘ. ʄ'ʷʯ ʚʣʽʪʘʻ ʫ 

ʚʽʢʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟ ʷʢʦʶ ʰʚʠʜʢʽʩʪʶ ʚʠʣʝʪʽʚ ʤ'ʷʯ 

ʟ ʨʫʢʠ ʭʣʦʧʯʠʢʘ ʪʘ ʪʨʘʻʢʪʦʨʽʶ ʤôʷʯʘ? 

 

14.  ʅʘ ʧʣʘʥʽ ʛʦʨʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ ʟʘʜʘʥʦ ʜʚʽ ʪʦʯʢʠ: ( )2,2A  ʽ ( )4,16B . 

ʏʝʨʝʟ ʮʽ ʪʦʯʢʠ ʧʨʦʭʦʜʠʪʴ ʜʚʽ ʧʨʷʤʽ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʪ. ( )10,10D . 

ʊʦʯʢʠ A  ʽ B  ʪʨʝʙʘ ʟô̒ ʜʥʘʪʠ ʪʫʥʝʣʝʤ ʪʘʢ, ʱʦʙ ʚʽʥ ʩʢʣʘʜʘʚʩʷ ʟ ʜʫʛʠ ʢʦʣʘ, 

ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪ. ( )6,8M , ʽ ʚʽʜʨʽʟʢʽʚ ʧʨʷʤʠʭ ʷʢ ʜʦʪʠʯʥʠʭ ʜʦ ʮʴʦʛʦ 

ʢʦʣʘ. ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʢʦʣʘ. 

ɺʽʜʧʦʚʽʜʴ: ( ) ( ) ( )222
64262210 -=--+- yx . 
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15.  ɺ ʧʦʩʫʜʠʥʫ ʥʘʣʠʪʘ ʨʽʜʠʥʘ. ʇʦʩʫʜʠʥʫ ʧʨʠʚʝʜʝʥʦ ʚ ʨʽʚʥʦʤʽʨʥʠʡ 

ʦʙʝʨʪʦʚʠʡ ʨʫʭ ʟ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ w ʥʘʚʢʦʣʦ ʜʝʷʢʦʾ ʦʩʽ. ɺʠʟʥʘʯʠʪʠ 

ʬʦʨʤʫ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ. 

ɺʽʜʧʦʚʽʜʴ: ʇʘʨʘʙʦʣʦʾʜ ʦʙʝʨʪʘʥʥʷ. 

 

16.  ʄʝʭʘʥʽʟʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ 

ʧʦʧʘʨʥʦ ʨʽʚʥʠʭ ʣʘʥʦʢ BC,AD,CD,AB ,  

ʰʘʨʥʽʨʥʦ ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ. ʅʝʭʘʡ ʣʘʥʢʘ 

AB  ʟʘʢʨʽʧʣʝʥʘ ʪʘʢ, ʱʦ ʣʘʥʢʠ AD  ʽ BC  

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʠʭ ʮʝʥʪʨʽʚ A  ʽ 

B. ɺʠʟʥʘʯʠʪʠ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ 

ʧʝʨʝʪʠʥʫ ʤʘʣʠʭ ʣʘʥʦʢ. 

ɺʽʜʧʦʚʽʜʴ: ɻʽʧʝʨʙʦʣʘ ʟ ʬʦʢʫʩʘʤʠ ʚ ʪʦʯʢʘʭ A  ʽ B . 

 

17.  ɺʠʚʝʩʪʠ ʨʽʚʥʷʥʥʷ 

ʧʘʨʘʙʦʣʠ, ʫʪʚʦʨʝʥʦʾ ʧʨʦʛʠʥʦʤ 

ʣʽʥʽʾ ʧʝʨʝʜʘʯʽ ʩʪʨʫʤʫ ʚʠʩʦʢʦʾ 

ʥʘʧʨʫʛʠ ʟʘ ʜʘʥʠʤʠ ʝʩʢʽʟʘ, 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʤʘʣʶʥʢʫ. 

ʇʦʟʥʘʯʝʥʥʷ: 1=p ʤ ï ʩʪʨʽʣʘ 

ʧʨʦʛʠʥʫ; 100=l  ʤ ï ʜʦʚʞʠʥʘ 

ʧʨʦʣʴʦʪʫ; 24=h  ʤ ï ʨʽʟʥʠʮʷ 

ʚʠʩʦʪ ʪʦʯʦʢ ʧʽʜʚʽʩʫ ʧʨʦʚʦʜʘ. 

ɿʥʘʡʪʠ ʪʘʢʦʞ ʘʙʩʮʠʩʠ 1x  ʽ 2x  

(ʥʘʡʥʠʞʯʽ ʪʦʯʢʠ 

 ʧʘʨʘʙʦʣʠ ʽ ʜʨʫʛʦʾ ʪʦʯʢʠ ʾʾ ʧʝʨʝʪʠʥʫ ʟ ʚʽʩʩʶ OX). ɿʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ 

ʧʨʠʡʥʷʪʠ ʣʽʚʫ ʪʦʯʢʫ ʧʨʦʚʠʩʘʥʥʷ. 

  

18.  ɺ ʛʝʦʜʝʟʽʾ ʧʨʠʡʥʷʪʦ, ʱʦ ʟʝʤʥʠʡ ʝʣʽʧʩʦʾʜ (ʝʣʽʧʩʦʾʜ 

ʂʨʘʩʦʚʩʴʢʦʛʦ) ʤʘʻ ʧʘʨʘʤʝʪʨʠ: ʙʽʣʴʰʘ ʧʽʚʚʽʩʴ 6378245=a ʤ, ʩʪʠʩʢ 

3298

1

,b

ba
=

-
=a . ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʟʝʤʥʦʛʦ ʝʣʽʧʩʦʾʜʘ. 

 

19.  ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʤʠʪʪʻʚʦʾ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʪʽʣʘ 

(ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʽʩʮʷ ʪʦʯʦʢ ʪʽʣʘ, ʷʢʽ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʘʶʪʴ ʥʫʣʴʦʚʫ 

ʰʚʠʜʢʽʩʪʴ) ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʪʦʯʢʠ ʽ ʚʠʟʥʘʯʠʪʠ ʧʦʚʝʨʭʥʽ, ʫʪʚʦʨʝʥʽ 

ʨʫʭʦʤ ʤʠʪʪʻʚʦʾ ʛʚʠʥʪʦʚʦʾ ʦʩʽ (ʘʢʩʦʾʜʠ), ʚ ʥʝʨʫʭʦʤʽʡ ʽ ʨʫʭʦʤʽʡ ʩʠʩʪʝʤʘʭ 

ʢʦʦʨʜʠʥʘʪ. 

ɺʽʜʧʦʚʽʜʴ. ʘ) ʚ ʥʝʨʫʭʦʤʽʡ ʩʠʩʪʝʤʽ 
zyx

zyx

www
== ; 

ʙ) ʚ ʨʫʭʦʤʽʡ ʩʠʩʪʝʤʽ 
zyx

zyx

¡¡¡

¡
=
¡

=
¡

www
. ʇʨʦʝʢʮʽʾ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʟʤʽʥʶʶʪʴʩʷ ʽʟ ʟʤʽʥʥʦʶ ʯʘʩʫ. ʄʠʪʪʻʚʘ ʚʽʩʴ ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʟʘʡʤʘʻ 

ʨʽʟʥʽ ʧʦʣʦʞʝʥʥʷ ʷʢ ʚ ʥʝʨʫʭʦʤʦʤʫ ʧʨʦʩʪʦʨʽ OXYZ, ʪʘʢ ʽ ʚ ʩʘʤʦʤʫ ʪʽʣʽ, 

ʪʦʙʪʦ ʚ ʩʠʩʪʝʤʽ ZYXO ¡¡¡ . ʇʝʨʝʤʽʱʫʶʯʠʩʴ ʚ ʥʝʨʫʭʦʤʦʤʫ ʧʨʦʩʪʦʨʽ ʽ ʚ 
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ʦʙʝʨʪʦʚʦʤʫ ʪʽʣʽ, ʤʠʪʪʻʚʘ ʚʽʩʴ ʦʧʠʩʫʻ ʚ ʥʠʭ ʜʝʷʢʽ ʣʽʥʽʡʯʘʪʽ ʧʦʚʝʨʭʥʽ. 

ʄʠʪʪʻʚʘ ʚʽʩʴ, ʷʢʘ ʫʪʚʦʨʶʻ ʮʽ ʣʽʥʽʡʯʘʪʽ ʧʦʚʝʨʭʥʽ ʟʘʚʞʜʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʥʝʨʫʭʦʤʫ ʪʦʯʢʫ O, ʪʦʤʫ ʧʦʚʝʨʭʥʽ ʙʫʜʫʪʴ ʢʦʥʽʯʥʠʤʠ ʟ ʚʝʨʰʠʥʦʶ ʚ ʪʦʯʮʽ 

O. ʇʦʚʝʨʭʥʷ, ʦʜʝʨʞʘʥʘ ʨʫʭʦʤ ʤʠʪʪʻʚʦʾ ʦʩʽ ʚ ʥʝʨʫʭʦʤʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʫʪʚʦʨʶʻ ʥʝʨʫʭʦʤʠʡ ʘʢʩʦʾʜ, ʘ ʚ ʦʙʝʨʪʦʚʦʤʫ ʪʽʣʽ ï ʨʫʭʦʤʠʡ ʘʢʩʦʾʜ. 

ɺʠʢʣʶʯʘʶʯʠ ʯʘʩ ʟ ʨʽʚʥʷʥʴ ʤʠʪʪʻʚʦʾ ʦʩʽ, ʦʜʝʨʞʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷ ʮʠʭ 

ʘʢʩʦʾʜʽʚ, ʷʢ ʨʽʚʥʷʥʥʷ ʢʦʥʫʩʽʚ. 

 

20.  ʇʦʪʨʽʙʥʦ ʟôʻʜʥʘʪʠ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʚʽ ʮʠʣʽʥʜʨʠʯʥʽ ʪʨʫʙʠ ʟ 

ʜʽʘʤʝʪʨʦʤ 10 ʩʤ. ɺʠʟʥʘʯʠʪʠ ʚʠʜ ʢʨʠʚʦʾ ʚ ʧʣʦʱʠʥʽ ʧʦ ʨʦʟʨʽʟʫ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʧʨʠ ʟʚʘʨʮʽ ʧʦʪʨʽʙʥʝ ʢʦʣʽʥʦ. ʅʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ ʮʽʻʾ ʢʨʠʚʦʾ ʜʦ 

ʟʛʠʥʫ ʽ ʧʽʩʣʷ ʥʴʦʛʦ. 

ɺʽʜʧʦʚʽʜʴ: 502
5

5 22 =+= yx;
x

siny . 

21.  ʋ ʧʨʦʞʝʢʪʦʨʘʭ, ʜʟʝʨʢʘʣʴʥʠʭ ʪʝʣʝʩʢʦʧʘʭ, ʬʘʨʘʭ ʘʚʪʦʤʘʰʠʥ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʘʨʘʙʦʣʽʯʥʽ ʜʟʝʨʢʘʣʘ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʪʠʯʥʘ 

ʚʣʘʩʪʠʚʽʩʪʴ ʧʘʨʘʙʦʣʠ: ʜʦʪʠʯʥʘ ʜʦ ʧʘʨʘʙʦʣʠ ʻ ʙʽʩʝʢʪʨʠʩʦʶ ʢʫʪʘ ʤʽʞ 

ʬʦʢʘʣʴʥʠʤ ʨʘʜʽʫʩʦʤ ʪʦʯʢʠ ʜʦʪʠʢʫ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ, ʦʧʫʱʝʥʠʤ ʟ ʥʝʾ ʥʘ 

ʜʠʨʝʢʪʨʠʩʫ. ɼʦʚʝʩʪʠ ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ. 

 

22.  ʉʪʨʫʤʽʥʴ ʬʦʥʪʘʥʘ ʚʠʪʽʢʘʻ ʟ ʦʪʚʦʨʫ ʟʽ ʰʚʠʜʢʽʩʪʶ J ʧʽʜ ʢʫʪʦʤ a 

ʜʦ ʛʦʨʠʟʦʥʪʫ ʧʦ ʢʨʠʚʽʡ 
2

2

2J
a

gx
tgy += . ɿʥʘʡʪʠ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ, ʫʪʚʦʨʝʥʦʾ 

ʦʙʝʨʪʘʥʥʷʤ ʮʴʦʛʦ ʩʪʨʫʤʝʥʷ ʥʘʚʢʦʣʦ ʦʩʽ OY, ʧʦʙʫʜʫʚʘʪʠ ʮʶ ʧʦʚʝʨʭʥʶ. 

ɺʽʜʧʦʚʽʜʴ. ( )22

22
zx

g
tgy +=-

J
a . 

 

23.  ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʦʨʙʽʪʠ ʰʪʫʯʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ʟʝʤʣʽ, ʷʢʱʦ ʥʘʡʚʠʱʘ 
ʪʦʯʢʘ ʦʨʙʽʪʠ ʥʘʜ ɿʝʤʣʝʶ 5000 ʢʤ, ʘ ʥʘʡʥʠʞʯʘ 300 ʢʤ. ɿʝʤʣʶ ʚʚʘʞʘʪʠ 

ʢʫʣʝʶ ʨʘʜʽʫʩʘ 6370 ʢʤ.  

ɺʽʜʧʦʚʽʜʴ: 1
22909020 2

2

2

2

=+
yx

. 

 

24.  ɼʟʝʨʢʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʧʨʦʞʝʢʪʦʨʘ ʫʪʚʦʨʝʥʘ ʦʙʝʨʪʘʥʥʷʤ ʧʘʨʘʙʦʣʠ ʥʘʚʢʦʣʦ 

ʾʾ ʦʩʽ ʩʠʤʝʪʨʽʾ. ɼʽʘʤʝʪʨ ʜʟʝʨʢʘʣʘ 80 ʩʤ, ʛʣʠʙʠʥʘ 10 ʩʤ. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ 

ʧʦʚʝʨʭʥʽ, ʚʠʙʨʘʚʰʠ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʱʦʙ ʾʾ ʧʦʯʘʪʦʢ ʩʧʽʚʧʘʜʘʚ ʟ 

ʚʝʨʰʠʥʦʶ ʧʘʨʘʙʦʣʠ, ʚʽʩʴ ʦʨʜʠʥʘʪ ʧʨʦʭʦʜʠʣʘ ʙʠ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ ʥʝʾ, ʘ ʚʽʩʴ 

ʘʙʩʮʠʩ ï ʯʝʨʝʟ ʬʦʢʫʩ ʧʘʨʘʙʦʣʠ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʚʝʨʰʠʥʠ. 

ɺʽʜʧʦʚʽʜʴ: 0160 22 =-- zyx . 

 

25.  ʅʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʪʚʽʨʥʠʭ, ʥʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʙʘʣʢʠ 
ʤʝʪʘʣʽʯʥʦʾ ʦʧʦʨʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʧʦʨʦʞʥʠʥʥʦʛʦ ʛʽʧʝʨʙʦʣʦʾʜʘ 

4222 =-+ zyx , ʷʢʱʦ ʮʽ ʪʚʽʨʥʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʪʦʯʮʽ ( )4,4,2A . 

ɺʽʜʧʦʚʽʜʴ: 02,02 =-+-=--+ zyxzyx  ʽ  .zyx,zyx 0630233 =++-=+-+  
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26.  ʉʪʘʣʴʥʠʡ ʪʨʦʩ, ʧʽʜʚʽʰʘʥʠʡ ʟʘ ʜʚʘ ʢʽʥʮʽ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʠʩʦʪʽ, ʤʘʻ ʬʦʨʤʫ 
ʜʫʛʠ ʧʘʨʘʙʦʣʠ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ ʢʨʽʧʣʝʥʥʷ ʢʽʥʮʽʚ 20 ʤ. ʈʦʟʤʽʨ 

ʧʨʦʛʠʥʫ ʪʨʦʩʘ ʥʘ ʚʽʜʜʘʣʽ ʜʚʦʭ ʤʝʪʨʽʚ ʚʽʜ ʪʦʯʢʠ ʢʨʽʧʣʝʥʥʷ ʜʦʨʽʚʥʶʻ 13 ʩʤ. 

ɺʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨ ʧʨʦʛʠʥʫ ʪʨʦʩʘ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʢʨʽʧʣʝʥʥʷʤʠ. 

ɺʽʜʧʦʚʽʜʴ: 360,º  ʤ. 

 

27.  ʂʘʤʽʥʴ, ʢʠʥʫʪʠʡ ʧʽʜ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʫ ʜʦʩʷʛ ʥʘʡʙʽʣʴʰʦʾ ʚʠʩʦʪʠ 4 ʤ. 

ʆʧʠʩʘʚʰʠ ʛʽʧʝʨʙʦʣʽʯʥʫ ʪʨʘʻʢʪʦʨʽʶ, ʚʽʥ ʫʧʘʚ ʥʘ ʚʽʜʩʪʘʥʽ  32 ʤ. ʅʘ ʷʢʽʡ 

ʚʠʩʦʪʽ ʟʥʘʭʦʜʠʚʩʷ ʢʘʤʽʥʴ ʥʘ ʚʽʜʜʘʣʽ 8 ʤ ʚʽʜ ʪʦʯʢʠ ʢʠʜʘʥʥʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ɺʽʜʧʦʚʽʜʴ: 3 ʤ. 

 

28.  ʈʘʢʝʪʘ, ʟʘʧʫʱʝʥʘ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʨʫʭʘʻʪʴʩʷ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 

g2  ʧʨʦʪʷʛʦʤ 50 ʩʝʢ. ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʧʽʜ ʢʫʪʦʤ 045  ʜʦ ʛʦʨʠʟʦʥʪʫ. 

ʅʝʭʪʫʶʯʠ ʦʧʦʨʦʤ ʧʦʚʽʪʨʷ ʽ ʟʤʽʥʦʶ ʚʝʣʠʯʠʥʠ g  ʟ ʚʠʩʦʪʦʶ ʚʠʟʥʘʯʠʪʠ: 

ʘ) ʪʨʘʝʢʪʦʨʽʶ  ʨʘʢʝʪʠ ʟʘ ʯʘʩ ʚʩʴʦʛʦ ʧʦʣʴʦʪʫ; 

ʙ) ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʩʦʪʫ, ʷʢʦʾ ʜʦʩʷʛʣʘ ʨʘʢʝʪʘ; 

ʚ) ʧʦʚʥʠʡ ʯʘʩ ʧʦʣʴʦʪʫ ʚʽʜ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʫ ʜʦ ʧʦʚʝʨʥʝʥʥʷ ʥʘ ɿʝʤʣʶ. 

 

29.  ʄʽʥʦʤʝʪ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ 8100 ʤ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʙʨʠʚʫ 
ʚʠʩʦʪʦʶ 105 ʤ. ʅʝʦʙʭʽʜʥʦ ʤʽʥʦʤʝʪʥʠʤ ʚʦʛʥʝʤ ʚʨʘʟʠʪʠ ʮʽʣʽ, ʩʭʦʚʘʥʽ ʟʘ 

ʦʙʨʠʚʦʤ. ʗʢ ʙʣʠʟʴʢʦ ʜʦ ʦʩʥʦʚʠ ʦʙʨʠʚʫ ʤʦʞʫʪʴ ñʧʽʜʽʙʨʘʪʠʩʷò ʤʽʥʠ, ʷʢʱʦ 

ʾʭ ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʩʢʣʘʜʘʻ 300 ʤ/ʩʝʢ. 

 

30.  ʏʘʩʪʢʘ ʟ ʤʘʩʦʶ m ʨʫʭʘʻʪʴʩʷ ʚ ʜʽʣʷʥʮʽ ʧʨʦʩʪʦʨʫ, ʜʝ ʥʘ ʥʝʾ ʜʽʻ ʩʠʣʘ, 

ʧʨʦʧʦʨʮʽʡʥʘ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʢʠ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ ʦʜʥʦʯʘʩʥʦ ʜʚʦʤ 

ʥʘʧʨʷʤʢʘʤ ï ʚʝʢʪʦʨʫ ʰʚʠʜʢʦʩʪʽ ʡ ʦʩʽ OZ. ʋ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʢʠ ʜʦʨʽʚʥʶʻ 0V  ʽ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ XOY. ʇʦʢʘʟʘʪʠ, ʱʦ 

ʯʘʩʪʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʨʫʛʦʚʽʡ ʦʨʙʽʪʽ ʽ ʟʥʘʡʪʠ ʨʘʜʽʫʩ ʮʽʻʾ ʦʨʙʽʪʠ (ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʫ ʚʠʨʘʟʽ ʜʣʷ ʩʠʣʠ ʯʝʨʝʟ ʰʚʠʜʢʽʩʪʴ ʜʦʨʽʚʥʶʻ b, ʪʦʙʪʦ 

VF b= ).  
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4. ɼʀʌɽʈɽʅʎɯɸʃʔʅɽ ʏʀʉʃɽʅʅʗ ʌʋʅʂʎɯʁ ʆɼʅɯɭɰ ɿʄɯʅʅʆɰ 

 

4.1 ʇʦʭʽʜʥʘ 

ʆʩʥʦʚʥʠʤ ʧʦʥʷʪʪʷʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ ʻ ʧʦʥʷʪʪʷ ʧʦʭʽʜʥʦʾ. 

ʆʚʦʣʦʜʽʥʥʷ ʪʝʭʥʽʢʦʶ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʩʚʦʻʥʥʷ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʤʝʪʦʜʽʚ ʜʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ. 

 ʇʝʨʰ ʟʘ ʚʩʝ ʧʦʪʨʽʙʥʦ ʚʠʚʯʠʪʠ ʪʘʙʣʠʮʶ ʧʦʭʽʜʥʠʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʬʫʥʢʮʽʡ, ʧʨʘʚʠʣʘ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʭʽʜʥʦʾ ʩʫʤʠ, ʜʦʙʫʪʢʫ ʪʘ ʯʘʩʪʢʠ ʜʚʦʭ ʬʫʥʢʮʽʡ, 

ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ  (ʩʫʧʝʨʧʦʟʠʮʽʾ ʬʫʥʢʮʽʾ). 

 ɼʘʤʦ ʦʟʥʘʯʝʥʥʷ ʧʦʭʽʜʥʦʾ ʬʫʥʢʮʽʾ )x(fy= , ʷʢʘ ʻ ʚʠʟʥʘʯʝʥʦʶ ʽ 

ʥʝʧʝʨʝʨʚʥʦʶ ʥʘ ʜʝʷʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ( )b,a . 

 ʇʦʭʽʜʥʦʶ ʬʫʥʢʮʽʾ ()xfy= , ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʷ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ 

ʬʫʥʢʮʽʾ ʜʦ ʧʨʠʨʦʩʪʫ ʘʨʛʫʤʝʥʪʘ ʟʘ ʫʤʦʚʠ, ʱʦ ʧʨʠʨʽʩʪ ʘʨʛʫʤʝʥʪʘ ʧʨʷʤʫʻ ʜʦ ʥʫʣʷ: 
( ) ()

x

xfxxf
limy
x D

-D+
=¡
D 0

. 

 ʗʢʱʦ ʧʦʭʽʜʥʘ ʽʩʥʫʻ ʜʣʷ ʚʩʽʭ ( )b,axÍ , ʪʦ ʬʫʥʢʮʽʷ ()xf  ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʥʘ ʽʥʪʝʨʚʘʣʽ ( )b,a . ʆʧʝʨʘʮʽʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʭʽʜʥʦʾ 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ.  

 

ʆʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʬʫʥʢʮʽʡ 

 1. ʇʦʭʽʜʥʘ ʩʪʘʣʦʾ ʚʝʣʠʯʠʥʠ ʜʦʨʽʚʥʶʻ ʥʫʣʶ: () 0=
¡

C ; 

                ʅʝʭʘʡ ʤʘʻʤʦ ʜʚʽ ʬʫʥʢʮʽʾ () (),xvv,xuu ==  ʪʦʜʽ 

 2. ( ) ;vuvu ¡°¡=
¡

°  

 3. () ;vuvuuv ¡+¡=
¡  

     ʅʘʩʣʽʜʦʢ 1. () ;vccv ¡=
¡  

              ʅʘʩʣʽʜʦʢ 2. ( ) ;wuvwvuvwuuvw ¡+¡+¡=
¡  

 4. ;
v

vuvu

v

u

2

¡-¡
=

¡

ö
÷

õ
æ
ç

å
 

     ʅʘʩʣʽʜʦʢ 1. ;
v

vc

v

c

2

¡
-=

¡

ö
÷

õ
æ
ç

å
 

            ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ. ʅʝʭʘʡ ʤʘʻʤʦ ʩʢʣʘʜʥʫ ʬʫʥʢʮʽʶ 

()( )xfy j= , ʪʦʜʽ () ()xtfy j¡Ö¡=¡ , ʜʝ ()xt j=  ʘʙʦ ( )xtx tyy,
dx

dt

dt

dy

dx

dy
¡Ö¡=¡Ö= , ʧʽʩʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʭʽʜʥʦʾ ()tf  ʧʦʪʨʽʙʥʦ ʟʘʤʽʩʪʴ t  ʧʽʜʩʪʘʚʠʪʠ ()xj . 

 ʇʨʘʚʠʣʘ ʦʙʯʠʩʣʝʥʥʷ ʧʦʭʽʜʥʦʾ ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ 

ʢʦʤʧʦʟʠʮʽʶ ʩʢʽʥʯʝʥʦʛʦ ʯʠʩʣʘ ʬʫʥʢʮʽʡ. ʅʘʧʨʠʢʣʘʜ: ()( )( )
dt

dx

dx

dy

dy

dr

dt

dr
;txyr ÖÖ= . 

 

ʇʦʭʽʜʥʽ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ 

 1) 0=¡C , ʜʝ C - ʩʪʘʣʘ; 

 2) ( ) aa aa ,xx 1-Ö=
¡

- ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ; 
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 3) ( ) ;
x

x;
xx

;x
2

111
1

2
=-=

¡

ö
÷

õ
æ
ç

å
=¡  

 4) ( ) ;xcosxsin =
¡  

 5) ( ) ;xsinxcos -=
¡  

 6) ( ) ;
xcos

xtg
2

1
=
¡  

 7) ( ) ;
xsin

xctg
2

1
-=

¡  

 8) ( ) ;x,

x

xarcsin 1

1

1

2
<

-

=
¡  

9) ( ) ;x,

x

xarccos 1

1

1

2
<

-

-=
¡  

 10) ( ) ;
x

xarctg
21

1

+
=
¡  

 11) ( ) ;
x

xarcctg
21

1

+
-=

¡  

 12) ( ) ;aia,alnaa xx 10 ¸>=
¡

 

 13) ( ) ;ee xx =
¡

 

 14) ( ) ;x,
x

elog

alnx
xlog a

a 0
1

>==
¡  

 15) ( ) ;x,
x

xln 0
1

>=
¡  

ʇʦʭʽʜʥʽ ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʬʫʥʢʮʽʡ: 

 16) ( ) ;xchxsh =
¡  

 17) ( ) xshxch =
¡  

 18) ( ) ;
xch

xth
2

1
=
¡  

 19) ( ) ;
xsh

xcth
2

1
-=

¡  

 ɿʘʫʚʘʞʝʥʥʷ. ʅʘʛʘʜʘʻʤʦ, ʱʦ 

.xshxch,
xsh

xch
xcth,

xch

xsh
xth,

ee
xch,

ee
xsh

xxxx

1
22

22 =-==
+

=
-

=
--

 

  

4.2  ɼʠʬʝʨʝʥʮʽʘʣ. ʇʦʭʽʜʥʽ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ 

 ɻʦʣʦʚʥʘ, ʣʽʥʽʡʥʘ ʚʽʜʥʦʩʥʦ ʧʨʠʨʦʩʪʫ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ, ʯʘʩʪʠʥʘ ʧʨʠʨʦʩʪʫ 

ʬʫʥʢʮʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʣʦʤ ʬʫʥʢʮʽʾ: 

xydy D¡= . 

 ɼʠʬʝʨʝʥʮʽʘʣ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ x  ʜʦʨʽʚʥʶʻ ʾʾ ʧʨʠʨʦʩʪʫ: xdx D= . ʆʪʞʝ,  

dxydy ¡= ,                                                        (1) 

ʪʦʙʪʦ ʜʠʬʝʨʝʥʮʽʘʣ ʬʫʥʢʮʽʾ ʜʦʨʽʚʥʶʻ ʾʾ ʧʦʭʽʜʥʽʡ, ʧʦʤʥʦʞʝʥʽʡ ʥʘ ʜʠʬʝʨʝʥʮʽʘʣ 

ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. 
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 ɿ ʬʦʨʤʫʣʠ (1) ʚʠʧʣʠʚʘʻ, ʱʦ 
dx

dy
y =¡ . 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʭʽʜʥʫ ()xf¡  ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʜʠʬʝʨʝʥʮʽʘʣʫ ʬʫʥʢʮʽʾ ʜʦ ʜʠʬʝʨʝʥʮʽʘʣʫ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. 

 ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʜʠʬʝʨʝʥʮʽʘʣ ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ ()ufy= , ʜʝ 

() ()duufdy,xu ==j  ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʬʦʨʤʘ ʜʠʬʝʨʝʥʮʽʘʣʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, 

ʯʠ ʻ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ ʥʝʟʘʣʝʞʥʦʶ ʟʤʽʥʥʦʶ, ʯʠ ʬʫʥʢʮʽʻʶ ʽʥʰʦʛʦ ʘʨʛʫʤʝʥʪʫ. ʎʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʚʘʨʽʘʥʪʥʽʩʪʶ ʬʦʨʤʠ ʜʠʬʝʨʝʥʮʽʘʣʫ. 

 ɻʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʜʠʬʝʨʝʥʮʽʘʣʫ ʪʘʢʠʡ: ʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʫ 

ʜʦʨʽʚʥʶʻ ʧʨʠʨʦʩʪʫ ʦʨʜʠʥʘʪʠ ʜʦʪʠʯʥʦʾ ʜʦ ʢʨʠʚʦʾ ()xfy=  ʚ ʜʘʥʽʡ ʪʦʯʮʽ. 

 ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʫ ʜʦ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʘʤʽʥʽ ʧʨʠʨʦʩʪʫ ʬʫʥʢʮʽʾ ʾʾ ʜʠʬʝʨʝʥʮʽʘʣʦʤ, ʪʦʙʪʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʙʣʠʞʝʥʦʾ 

ʬʦʨʤʫʣʠ: 

( ) () ()xxfxfxxf D¡+ºD+ . 

 

4.3  ʈʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʪʘ ʥʦʨʤʘʣʽ ʜʦ ʢʨʠʚʦʾ 

 ʅʝʭʘʡ ʬʫʥʢʮʽʷ ()xf  ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʚ ʪʦʯʮʽ x, ʪʦʜʽ ʨʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʜʦ 

ʢʨʠʚʦʾ ()xfy=  ʚ ʪʦʯʮʽ ( )11 y,xM  ʤʘʻ ʚʠʛʣʷʜ: 

()( ).xxxfyy 111 -¡=-  

 ʅʦʨʤʘʣʣʶ ʜʦ ʢʨʠʚʦʾ ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʜʘʥʫ ʪʦʯʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʜʦʪʠʯʥʦʾ ʚ ʮʽʡ ʪʦʯʮʽ. 

 ɿ ʦʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʽ ʚʠʧʣʠʚʘʻ, ʱʦ 
ɼ

ʅ
k

k
1

-= , ʦʪʞʝ, ʨʽʚʥʷʥʥʷ ʥʦʨʤʘʣʽ ʤʘʻ 

ʚʠʛʣʷʜ 
()
( ).xx

xf
yy 1

1
1

1
-

¡
-=-  

 

ɿʘʜʘʯʽ ʧʨʦ ʥʘʡʙʽʣʴʰʽ ʪʘ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ 

 ʋ ʙʘʛʘʪʴʦʭ ʛʝʦʤʝʪʨʠʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯʘʭ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ 

ʥʘʡʙʽʣʴʰʝ ʯʠ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ, ʧʦʚôʷʟʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ ʟ ʽʥʰʦʶ ʚʝʣʠʯʠʥʦʶ. 

 ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʩʣʽʜ, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ, ʚʠʙʨʘʪʠ ʥʝʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ ʽ ʚʠʨʘʟʠʪʠ ʜʦʩʣʽʜʞʫʚʘʥʫ ʚʝʣʠʯʠʥʫ ʯʝʨʝʟ ʮʶ ʟʤʽʥʥʫ, ʧʦʪʽʤ ʟʥʘʡʪʠ 

ʰʫʢʘʥʝ ʥʘʡʙʽʣʴʰʝ ʯʠ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʦʾ ʬʫʥʢʮʽʾ. ɯʥʪʝʨʚʘʣ ʟʤʽʥʠ 

ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʩʢʽʥʯʝʥʥʠʤ ʯʠ ʥʝʩʢʽʥʯʝʥʥʠʤ ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʟʘʜʘʯʽ. 

  

 ɿʘʜʘʯʘ 4.1.  ʅʘʩʦʩ ʧʦʜʘʻ ʚʦʜʫ ʚ ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʢ, ʜʽʘʤʝʪʨ ʷʢʦʛʦ 6 ʜʤ. 

ɺʠʩʦʪʘ ʧʽʜʡʦʤʫ ʚʦʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 1 ʜʤ ʟʘ ʩʝʢʫʥʜʫ. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ 

ʥʘʧʦʚʥʝʥʥʷ ʙʘʢʫ. 

 ʈʦʟʚôʷʟʘʥʥʷ. ʐʫʢʘʥʘ ʰʚʠʜʢʽʩʪʴ ʻ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʦʙôʻʤʫ ʚʦʜʠ ʟʘ 

ʦʜʠʥʠʮʶ ʯʘʩʫ. 

hrʮʠʣ
2

. pJ =                                                                 (1) 

 ʜʝ -)(th ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ t  

,
dt

dh

dh

d

dt

d
Ö=
JJ

 ʟʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ  cʜʤ
dt

dh
1= . 
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  ɼʠʬʝʨʝʥʮʽʶʻʤʦ ʨʽʚʥʽʩʪʴ (1) ʧʦ t , 2 3 ,
d

r ʜʤ c
dt

J
p=  

( )2 33 9 .
d

ʜʤ c
dt

J
p p= Ö =  

 ɺʽʜʧʦʚʽʜʴ: ʩʜʤ
dt

d 39p
J
= . 

 

 ɿʘʜʘʯʘ 4.2.   ʐʪʫʯʥʽ ʩʫʧʫʪʥʠʢʠ ɿʝʤʣʽ ʨʫʭʘʶʪʴʩʷ ʧʦ ʝʣʽʧʪʠʯʥʠʭ ʦʨʙʽʪʘʭ 

ʥʘʚʢʦʣʦ ɿʝʤʣʽ. ɺʽʜʜʘʣʴ r  ʩʫʧʫʪʥʠʢʘ ʚʽʜ ʮʝʥʪʨʫ ɿʝʤʣʽ ʤʦʞʝ ʙʫʪʠ ʥʘʙʣʠʞʝʥʦ 

ʚʠʨʘʞʝʥʘ ʨʽʚʥʷʥʥʷʤ  ( ),12cos
2

cos1
2

ö
ö

÷

õ

æ
æ

ç

å
---= MMar

e
e  ʜʝ ( );

2
ʧtt

T
M -=

p
  ʜʝ  -t  

ʯʘʩ ʨʫʭʫ ʩʫʧʫʪʥʠʢʘ;  -T  ʧʝʨʽʦʜ ʦʙʝʨʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ɿʝʤʣʽ;-ʧt ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʡʦʛʦ ʯʝʨʝʟ ʧʝʨʽʛʝʡ; -a ʙʽʣʴʰʘ ʧʽʚʚʽʩʴ ʦʨʙʽʪʠ;-e ʾʾ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ. 

ɿʥʘʡʪʠ ʨʘʜʽʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʩʫʧʫʪʥʠʢʘ, ʪʦʙʪʦ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʚʽʜʩʪʘʥʽ 

rʰʪʫʯʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ʚʽʜ ʮʝʥʪʨʫ ʟʝʤʣʽ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ.  

( ) ( )
ö
ö

÷

õ

æ
æ

ç

å
ö
÷

õ
æ
ç

å
--Ö---= 1

2
2cos

2

2
cos1

2

ʧʧ tt
T

tt
T

ar
pep

e .                            (1) 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʚʽʜʩʪʘʥʽ rʟʥʘʭʦʜʠʤʦ, ʷʢ ʧʝʨʰʫ ʧʦʭʽʜʥʫ (1) ʟʘ ʯʘʩʦʤ 

( ) ( )
ö
ö

÷

õ

æ
æ

ç

å
Öö
÷

õ
æ
ç

å
---Ö-=

T
tt

TT
tt

T
a

dt

dr
ʧʧ

ppepp
e

42
2sin

2

22
sin

2

 

( ) ( )=+=+= MMM
T

a
MM

T

a

dt

dr
cossin2sin

2
2sinsin

2
e

ep
e

pe
 

( ).cos21sin
2

MM
T

a
e

ep
+=  

 ɺʽʜʧʦʚʽʜʴ: ).cos21(sin
2

MM
Tdt

dr
e

epa
+=  

 

 ɿʘʜʘʯʘ 4.3.  ʂʫʣʷ ʨʘʜʽʫʩʦʤ 2 ʩʤ ʦʭʦʣʦʜʞʝʥʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʙôʻʤ 

ʟʤʝʥʰʠʚʩʷ ʥʘ 16,0  ʩʤ3 . ɿʥʘʡʪʠ ʟʤʝʥʰʝʥʥʷ ʨʘʜʽʫʩʘ ʢʫʣʽ. 

 ʈʦʟʚôʷʟʘʥʥʷ. ʆʙôʻʤ ʢʫʣʽ ʻ ʬʫʥʢʮʽʻʶ ʡʦʛʦ ʨʘʜʽʫʩʘ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ .
3

4 3RpJ=  ɿʥʘʡʜʝʤʦ ʜʠʬʝʨʝʥʮʽʘʣ ,4
3

4 22 dRRdRRd ppJ =Ö=  ʟʚʽʜʢʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ .
4 2R

d
dR

p

J
=  ʆʙʯʠʩʣʠʤʦ dR ʧʨʠ 16,0-Jd  ʩʤ2  ʽ 2=R ʩʤ;     

0032,0
001,0

16

16,0
-=-=-=

pp
dR  (ʩʤ). 

 ɺʽʜʧʦʚʽʜʴ: ɿʤʝʥʰʝʥʥʷ ʨʘʜʽʫʩʘ 0,0032 (ʩʤ). 

 

 ɿʘʜʘʯʘ 4.4.  ɼʦʮʝʥʪʨʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ʪʽʣʘ, ʷʢʝ ʨʫʭʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʧʦ 

ʢʦʣʫ ʨʘʜʽʫʩʘ R ʟ ʣʽʥʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ J, ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ .
2

R
a
J
=  

ɿʥʘʡʪʠ ʥʘʙʣʠʞʝʥʦ ʟʤʽʥʫ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʟʤʽʥʽ  ʰʚʠʜʢʦʩʪʽ J ʚʽʜ cʤ4=J . 

ʈʘʜʽʫʩ ʦʙʝʨʪʘʥʥʷ 5,0=R ʤ. 
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 ʈʦʟʚôʷʟʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʚʽʜ cʤ4=J  ʜʦ cʤ08,4=J  ʟʥʘʡʜʝʤʦ ʜʠʬʝʨʝʥʮʽʘʣ da, ʦʙʯʠʩʣʠʤʦ 

ʡʦʛʦ ʧʨʠ cʤ4=J  ʽ cʤd 08,0=J ,  ( )228,1
5,0

08,0422
cʤd

R
da =

ÖÖ
== JJ . ʅʘʙʣʠʞʝʥʝ 

ʟʥʘʯʝʥʥʷ ʜʦʮʝʥʪʨʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

( ) () ( )228,3328,132408,4 cʤdaaa =+=+º . 

 ɺʽʜʧʦʚʽʜʴ: ɼʦʮʝʥʪʨʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ 228,33 cʤ . 

 

 ɿʘʜʘʯʘ 4.5.  ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ʪʫʥʝʣʶ , ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ 

ʧʨʷʤʦʢʫʪʥʠʢʘ, ʟʘʚʝʨʰʝʥʦʛʦ ʧʽʚʢʦʣʦʤ. ʇʣʦʱʘ ʧʝʨʝʨʽʟʫ ʪʫʥʝʣʶ 2357ʤS= . ʗʢʦʶ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʰʠʨʠʥʘ xAB 2=  ʽ ʚʠʩʦʪʘ yAD= , ʱʦʙ ʧʝʨʠʤʝʪʨ ʧʝʨʝʨʽʟʫ ʙʫʚ 

ʥʘʡʤʝʥʰʠʤ? ɿʥʘʡʪʠ ʥʘʡʤʝʥʰʠʡ ʧʝʨʠʤʝʪʨ ʧʝʨʝʨʽʟʫ ʪʫʥʝʣʶ ʧʨʠ ʜʘʥʽʡ ʧʣʦʱʽ. 

 ʈʦʟʚô̫ ʟʘʥʥʷ. ʅʝʭʘʡ yADxOB == , , ʪʦʜʽ ʧʝʨʠʤʝʪʨ 

xyxp p++= 22 , ʘ ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʪʫʥʝʣʶ 

25,02 xyxS p+= , ʟʚʽʜʢʠ 
x

xS
y

4

2 2p-
=  ʽ ʪʦʜʽ 

( ) ;22,22 yxpyxxp ++=++= pp   

.  

ɿʥʘʡʜʝʤʦ      ʧʝʨʰʫ          ʧʦʭʽʜʥʫ  

ɿʥʘʡʜʝʤʦ ʢʨʠʪʠʯʥʽ 

ʪʦʯʢʠ    

. 

ɿʥʘʡʜʝʤʦ ʜʨʫʛʫ ʧʦʭʽʜʥʫ  .  

ɼʨʫʛʘ ʧʦʭʽʜʥʘ ʦʙʯʠʩʣʝʥʘ ʚ ʢʨʠʪʠʯʥʽʡ ʪ. ʧʝʨʰʦʛʦ ʨʦʜʫ 

  ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚ ʮʽʡ ʪʦʯʮʽ ʬʫʥʢʮʽʷ ʤʘʻ ʤʽʥʽʤʫʤ. 

 

ʇʨʠ  ʰʫʢʘʥʠʡ ʥʘʡʤʝʥʰʠʡ ʧʝʨʠʤʝʪʨ 

ʧʝʨʝʨʽʟʫ ʪʫʥʝʣʶ 
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