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ɺʚʝʜʝʥʠʝ 
                         ç éʠ ʩʥʦʚʘ  ʧʫʪʝʤ ʧʨʠʚʳʯʥʳʤ.  

      ʇʫʪʴ ʢ ʟʥʘʥʠʷʤ ð ʙʝʩʢʦʥʝʯʥʳʡ ʧʫʪʴéè  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʨʦʣʴ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ 

ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ.  

ʂʫʨʩ çɻʝʦʤʝʪʨʠʷ ʠ ʪʦʧʦʣʦʛʠʷè ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʫʨʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʧʦʩʣʝʜʫʶʱʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʘʣʛʝʙʨʳ ʠ ʛʝʦʤʝʪʨʠʠ. 

ɿʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʘʢ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè, çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘè, çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘè. 

ʂʫʨʩ ʧʦʩʪʨʦʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʈʦʩʩʠʠ  

ʇʦʩʦʙʠʝ ʟʘʪʨʘʛʠʚʘʝʪ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ: 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, ʵʣʝʤʝʥʪʘʨʥʫʶ ʛʝʦʤʝʪʨʠʶ ʥʘ ʦʩʥʦʚʝ 

ʘʢʩʠʦʤʘʪʠʢʠ, ʚʢʣʶʯʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʦʩʪʨʦʝʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ, ʵʣʝʤʝʥʪʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʟʜʝʣʳ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʫʪ ʧʨʦʚʝʨʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʢʫʨʩʘ, ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʦʪʚʝʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ. 
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ɻʣʘʚʘ 1 ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ 
 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʚʝʢʪʦʨʦʚ - 

ʯʠʩʣʦ, ʨʘʚʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʣʠʥ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʩʠʥʫʩ ʫʛʣʘ 

ʤʝʞʜʫ ʥʠʤʠ, ʪ.ʝ. 

( ) ( )ba,cosbab,aba ==Ö  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ ʬʦʨʤʫʣʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʩʠʥʫʩʘ 

ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ: 

ba

ba
cos

Ö
=j  

ʛʜʝ j- ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ a  ʥʘ ʚʝʢʪʦʨ b - 

ʩʢʘʣʷʨʥʘʷ ʚʝʣʠʯʠʥʘ 

jcosaapr
b

Ö=  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ, ʧʨʦʝʢʮʠʷ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʣʠ ʥʫʣʝʚʦʝ 

ʟʥʘʯʝʥʠʷ. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ 

Ö Ö Ö
ab

a b = b pr a = a pr b  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ 

ʚʝʢʪʦʨʳ ʦʨʪʦʛʦʥʘʣʴʥʳ, ʪʦ  

0ba =Ö  

(ʫʩʣʦʚʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʥʝʥʫʣʝʚʳʭ ʚʝʢʪʦʨʦʚ), 

ʦʙʦʟʥʘʯʝʥʠʝ: ba^ . 

V ɿʘʤʝʯʘʥʠʝ ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨ ʝʩʪʴ ʯʠʩʣʦ, ʦʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʥʫʣʝʤ. 

 

1.1 ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʝʢʮʠʡ 

 
1.  ʇʨʦʝʢʮʠʷ ʩʫʤʤʳ ʚʝʢʪʦʨʦʚ ʨʘʚʥʘ ʩʫʤʤʝ ʧʨʦʝʢʮʠʡ 

( ) nu1un1u aprapraapr ++=++ >>  

2. ʇʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚʝʢʪʦʨʘ a  ʚ a ʨʘʟ ʝʛʦ ʧʨʦʝʢʮʠʷ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʪʦʞʝ ʚ a ʨʘʟ  
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a aÖ = Ö
u u

pr a pr a  

3. ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ ʥʘ ʦʩʴ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʣʠʥʳ 

ʚʝʢʪʦʨʘ AB  ʥʘ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʦʩʴʶ: 

)e,ABcos(ABx Ö= . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪʴ   )e,AB(=j .ɽʩʣʠ 
2
<j , ʪʦ   

eBA 11 ¬¬, ʧʦʵʪʦʤʫ  

jj cos|AB|cos|BA||BA|ABpr 2111L Ö=Ö== . 

ɽʩʣʠ 
2

p
j> , ʪʦ eBA 11 ¬®, ʠ 

jjj cos|AB|cos|BA|)cos(180|BA||BA|ABpr 212111L Ö=Ö=-̄Ö-=-=  

 

 ʉʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

 

1. ( ) ( )a,b = b,a  

2. ( )
2

a,a = a  

3. ( ) ( )( )a +b,c = a,c + b,c  

4. b)(a,b)a,( Ö=Ö ,  - ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ 

5. ʝʩʣʠ ̧ ¸a 0,b 0, ʠ ( )a,b = 0, ʪʦ ^a b  

ʉʢʘʣʷʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʨʪʦʚ  
Ö Ö Ö

Ö Ö Ö

i i = j j = k k = 1

i j = j k = k i = 0
 

 

A 

B 

A1 B1 

B2 

 

A 

B 

A1 B1 

B2 

 



 10 

 1.2 ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ, ʟʘʜʘʥʥʳʭ ʩʚʦʠʤʠ 

ʧʨʦʝʢʮʠʷʤʠ  

 

ʇʫʩʪʴ ʜʚʘ ʚʝʢʪʦʨʘ ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʨʘʟʣʦʞʝʥʠʷʤʠ ʧʦ ʦʨʪʘʤ ʚ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

kzjyixb;kzjyixa bbbaaa ++=++=  

ʊʦʛʜʘ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

( )( )
( ) ( ) ( )kkzzjiyxiixx

kzjyixkzjyixba

bababa

bbbaaa

Ö++Ö+Ö=

=++Ö++=Ö

>
 

ʇʦʤʥʷ, ʯʪʦ ʦʪ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʦʤʥʦʞʠʪʝʣʝʡ ʩʢʘʣʷʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʝʥʷʝʪʩʷ, ʧʦʣʫʯʠʤ 

0kjkiji1;kkjjii =Ö=Ö=Ö=Ö=Ö=Ö  

ʋʯʠʪʳʚʘʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʡʜʝʤ 

bababa zzyyxxba ++=Ö  

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ, ʟʘʜʘʥʥʳʭ ʧʨʦʝʢʮʠʷʤʠ ʚ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʨʘʚʥʦ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʦʜʥʦʠʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ.  
 

V ɿʘʤʝʯʘʥʠʝ  ʌʦʨʤʫʣʘ ʩʧʨʘʚʝʜʣʠʚʘ ʪʦʣʴʢʦ ʚ 

ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ. 

 

ʂʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

 

2

b

2

b

2

b

2

a

2

a

2

a

bababa

zyxzyx

zzyyxx

ba

ba
cos

++Ö++

++
=

Ö
=j

. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ɼʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ 

ʚʝʢʪʦʨʦʚ.  

2. ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ?  

3. ʇʝʨʝʯʠʩʣʠʪʝ ʩʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

4. ʏʝʤʫ ʨʘʚʥʦ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ ʩʘʤʦʛʦ ʥʘ 
ʩʝʙʷ?  
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5. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʝʩʣʠ ʚʝʢʪʦʨʳ 
ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʤ ʙʘʟʠʩʝ?  

6. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʚʝʢʪʦʨʦʚ.  

7. ʂʘʢ ʥʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ?  

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

 

1. ɺʝʢʪʦʨʳ a  ʠ bʦʙʨʘʟʫʶʪ ʫʛʦʣ 
2

3
p. ɿʥʘʷ, ʯʪʦ  

4b3,a == , ʚʳʯʠʩʣʠʪʴ: 

 1) ba ; 2)
2

a ; 3)
2

b ; 4)( )2ba+ ; 5)( )( )b2ab2a3 +-
d

;  

6) ( )2ba- ; 7) ( )2b2a3 + .  

2. ɼʘʥʳ ʚʝʢʪʦʨʳ { } { }3;26;b,42;4;a -=--= .  

ɺʳʯʠʩʣʠʪʴ 

( )( ) ( ) ( )22

22

ba6)ba5);b2ab3a24)

;b3);a2);ba1)

-++-
  

3. ɼʘʥʳ ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ c,b,a , ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʫʩʣʦʚʠʶ 0cba =++ . ɺʳʯʠʩʣʠʪʴ accbba ++ .  

4. ɼʘʥʳ ʚʝʢʪʦʨʳ c,b,a , ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʶ 

0cba =++ . ɿʥʘʷ, ʯʪʦ 4c1,b3,a === , ʦʧʨʝʜʝʣʠʪʴ 

accbba ++ .  

5. ʀʟʚʝʩʪʥʦ, ʯʪʦ 5b3,a == . ʆʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʦʤ 

 ʟʥʘʯʝʥʠʠ k  ʚʝʢʪʦʨʳ bka,bka -+ ʙʫʜʫʪ ʚʟʘʠʤʥʦ 

 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ.  

6. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ( )421 ;;A -- , 

( )024 ;;B --  ʠ ( )123 ;;C - . ʆʧʨʝʜʝʣʠʪʴ ʝʛʦ ʚʥʫʪʨʝʥʥʠʡ ʫʛʦʣ 

ʧʨʠ ʚʝʨʰʠʥʝ B  ʠ ʚʥʝʰʥʠʡ ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ A .  

7. ɺʳʯʠʩʣʠʪʴ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ { }5;2;5a= ʥʘ ʦʩʴ ʚʝʢʪʦʨʘ 

{ }1;22;b -= .  
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8. ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ { }3;24;d -=  ʥʘ ʦʩʴ,  

ʩʦʩʪʘʚʣʷʶʱʫʶ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ ʨʘʚʥʳʝ ʦʩʪʨʳʝ ʫʛʣʳ.  

9. ɼʘʥʳ ʚʝʢʪʦʨʳ { }3;41;a - , { }4;23;b -=  ʠ  

{ }1;1;4c -= . ɺʳʯʠʩʣʠʪʴ apr cb+ .  

10. ɺʝʢʪʦʨ x, ʢʦʣʣʠʥʝʘʨʥʳʡ ʚʝʢʪʦʨʫ ( )5786 ,,, -- , 

ʦʙʨʘʟʫʝʪ ʦʩʪʨʳʡ ʫʛʦʣ ʩ ʦʩʴʶ OZ. ɿʥʘʷ, ʯʪʦ ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʨʘʚʥʘ 

50, ʥʘʡʪʠ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ.  

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. 1) -6; 2) 9; 3) 16; 4) 13; 5) -61; 6) 37; 7) 73.  

2. 1) 22; 2)6; 3) 7; 4)-200; 5) 129; 6) 41.  

3. -3/2.  

4. -13.  

5. 
5

3
° .  

6. ɺʥʫʪʨʝʥʥʠʡ ʧʨʠ ʚʝʨʰʠʥʝ 
045=B , ʚʥʝʰʥʠʡ ʧʨʠ 

0270=A .  

7. 6.  

8. 3  

9. 5.  

10. { -24,32,30}.  

 

 

1.3 ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 

 
 ɺʚʝʜʝʤ ʥʝʣʠʥʝʡʥʫʶ ʦʧʝʨʘʮʠʶ ʥʘʜ ʚʝʢʪʦʨʘʤʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ 

ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʪʨʝʭʤʝʨʥʦʤ ʚʝʢʪʦʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʦʥʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 

ü  ʆʧʨʝʜʝʣʝʥʠʝ ʋʧʦʨʷʜʦʯʝʥʥʘʷ ʪʨʦʡʢʘ 

ʚʝʢʪʦʨʦʚ c,b,a  ʥʘʟʳʚʘʝʪʩʷ  ʧʨʘʚʦʡ, ʝʩʣʠ 

ʥʘʙʣʶʜʘʪʝʣʶ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʥʘ ʢʦʥʮʝ 

ʚʝʢʪʦʨʘ, ʢʨʘʪʯʘʡʰʠʡ ʧʦʚʦʨʦʪ ʦʪ a  ʢ 

bʢʘʞʝʪʩʷ ʧʨʦʠʩʭʦʜʷʱʠʤ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ.  
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a
d

 

c
d

 
b
d

 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʨʦʡʢʘ ʚʝʢʪʦʨʦʚ ʣʝʚʘʷ. 

 ʇʨʠʤʝʨ  

 ʪʨʦʡʢʘʣʝʚʘʷ

ʪʨʦʡʢʘʧʨʘʚʘʷ

-

-

kij

kji
 

V ɿʘʤʝʯʘʥʠʝ ʊʨʦʡʢʠ 
ʢʦʤʧʣʘʥʘʨʥʳʭ ʚʝʢʪʦʨʦʚ ʥʝ 

ʦʪʥʦʩʷʪʩʷ ʥʠ ʢ ʧʨʘʚʳʤ, ʥʠ ʢ ʣʝʚʳʤ 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɺʝʢʪʦʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ aʥʘ ʚʝʢʪʦʨ 

b  

-  ʚʝʢʪʦʨ [ ]b,abac =³= , ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʜʣʠʥʘ ʝʛʦ ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a  ʠ b, ʪ.ʝ.  

jsinbaʩ= , 

ʛʜʝ j- ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ a  ʠ b ; 

2) ʚʝʢʪʦʨ c  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ 

ʚʝʢʪʦʨʘʤa  ʠ b ; 

3) ʚʝʢʪʦʨʳ c,b,a  ʧʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʢ 

ʦʙʱʝʤʫ ʥʘʯʘʣʫ ʦʙʨʘʟʫʶʪ ʧʨʘʚʫʶ ʪʨʦʡʢʫ ʚʝʢʪʦʨʦʚ. 

 

 

ʉʚʦʡʩʪʚʘ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

 
1.  ³ ³a b = -b a; 

2. ( )³ ³ ³a +b c = a c +b c;  

3.  ( ) ( )Ö ³ Ö ³Ŭ a b=Ŭ a b; a - ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ; 

4.  ³a b   ʨʘʚʝʥ ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a , b ; 

5.  ʝʩʣʠ ¸ ¸a 0,b 0, ʠ ³a b = 0,  ʪʦ a || b. 

ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ï ʤʦʤʝʥʪ ³M = r F  ʠʣʠ ʚʝʢʪʦʨ b  - 

ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ M , ʘ ʚʝʢʪʦʨ a  ʠʜʝʪ ʠʟ 
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ʪʦʯʢʠ O  ʚ ʤʦʯʢʫ M , ʪʦ ʚʝʢʪʦʨ ʩ - ʤʦʤʝʥʪ ʩʠʣʳ b  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ O . 

 

 ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ, ʟʘʜʘʥʥʳʭ ʩʚʦʠʤʠ 

ʧʨʦʝʢʮʠʷʤʠ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

 

ʇʫʩʪʴ ʜʚʘ ʚʝʢʪʦʨʘ ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʨʘʟʣʦʞʝʥʠʷʤʠ ʧʦ ʦʨʪʘʤ ʚ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

;kzjyixb;kzjyixa bbbaaa ++=++=  

ʅʘʡʜʝʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

( )( )
( ) ( ) ( )kkzzjiyxiixx

kzjyixkzjyixba

bababa

bbbaaa

³++³+³=

=++³++=³

>
 

ʇʦʤʥʷ, ʯʪʦ ʦʪ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʦʤʥʦʞʠʪʝʣʝʡ ʚʝʢʪʦʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪ ʤʝʥʷʝʪ ʟʥʘʢ, ʧʦʣʫʯʠʤ 

.jkiik,ijkkj

,kijji0,kkjjii

=³-=³=³-=³

=³-=³=Ö=Ö=Ö
 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʡʜʝʤ 

( ) ( ) ( )kxyyxjxzzxiyzzyba babababababa -+---=³  

ʠʣʠ 

bbb

aaa

zyx

zyx

kji

ba =³  

ʊ.ʦ., ʚʝʢʪʦʨ, ʧʦʣʫʯʘʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʢʪʦʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ, ʟʘʜʘʥʥʳʭ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, 

ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʧʝʨʚʦʡ ʩʪʨʦʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʨʪʳ, ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʩʪʨʦʢʠ ʩʦʩʪʦʷʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟ ʢʦʦʨʜʠʥʘʪ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʤʥʦʞʠʪʝʣʝʡ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ çɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝè 

1. ʂʘʢʘʷ ʪʨʦʡʢʘ ʚʝʢʪʦʨʦʚ ʩʯʠʪʘʝʪʩʷ ʧʨʘʚʦʡ (ʣʝʚʦʡ)?  

2. ʏʪʦ ʪʘʢʦʝ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʚʝʢʪʦʨʦʚ?  

3. ʂʘʢʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʤʦʜʫʣʷ ʨʝʟʫʣʴʪʘʪʘ 

ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ?  
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4. ʂʘʢ ʧʝʨʝʤʥʦʞʠʪʴ ʚʝʢʪʦʨʥʦ ʚʝʢʪʦʨʳ, ʟʘʜʘʥʥʳʝ 

ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ?  

5. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʫʩʣʦʚʠʝ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʚʝʢʪʦʨʦʚ? 

6. ʂʘʢʦʡ ʚʠʜ ʫʩʣʦʚʠʝ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʠʤʝʝʪ ʚ 

ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ  

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʷʚʣʷʝʪʩʷ ʪʨʦʡʢʘ ʚʝʢʪʦʨʦʚ c,b,a  

(ʧʨʘʚʦʡ ʠʣʠ ʣʝʚʦʡ), ʝʩʣʠ  

ʥʦ

ʤʝʨ    

ʘ 
   

ʙ 
   

ʚ 
   

ʛ    

ʜ 
   

ʝ 
   

2. ɺʝʢʪʦʨʳ aʠ bʦʙʨʘʟʫʶʪ ʫʛʦʣ 
6

p
j= . ɿʥʘʷ, ʯʪʦ 

5b6,a == , ʚʳʯʠʩʣʠʪʴ [ ]b,a .  

3. ɼʘʥʳ:, 2b10,a == ʠ 12ba =Ö . ɺʳʯʠʩʣʠʪʴ [ ]b,a .  

4. ɺʝʢʪʦʨʳ a  ʠ b  ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. ɿʥʘʷ, ʯʪʦ  

4b3,a ==  

ɺr ʯʠʩʣʠʪʴ:  

ʘ) ( )( )[ ]baba -+ ;    [ ]ba+  

ʙ) ( )( )[ ]b2aba3 -- .  

5. ɺʝʢʪʦʨʳ aʠ b  ʦʙʨʘʟʫʶʪ ʫʛʦʣ 
3

2p
j= .  
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ɿʥʘʷ, ʯʪʦ 2b1,a == , ʚʳʯʠʩʣʠʪʴ:  

ʘ) ê ú
2

ba ; ʙ) ( )( )[ ]2b2aba2 ++ ; ʚ)( )( )[ ]2ba3b3a -+  .  

6. ɼʘʥʳ ʚʝʢʪʦʨʳ { } { }11,2,b;1,23,a -=-= . ʅʘʡʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ:  

ʘ) ê úba  ; ʙ)( )ê úbba2 + ; ʚ)( )( )ê úba2ba2 +-  .  

7. ɼʘʥʳ ʪʦʯʢʠ ( )0,2,1A , ( )3,0,3 -B  ʠ ( )6,2,5C . ɺʳʯʠʩʣʠʪʴ 

ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC.  

8. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ( )2,1,1-A , ( )6,2,5B  ʠ 

( )1,3,1 -C . ɺʳʯʠʩʣʠʪʴ ʜʣʠʥʫ ʝʛʦ ʚʳʩʦʪʳ, ʦʧʫʱʝʥʥʦʡ ʠʟ 

ʚʝʨʰʠʥʳ B  ʥʘ ʩʪʦʨʦʥʫ AC .  

9. ɺʝʢʪʦʨ x, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʢ ʚʝʢʪʦʨʘʤ { }2,34,a -= ʠ 

{ }0,1,3b= , ʦʙʨʘʟʫʝʪ ʩ ʦʩʴʶ Oy ʪʫʧʦʡ ʫʛʦʣ. ɿʥʘʷ, ʯʪʦ 

ʜʣʠʥʘ x  ʨʘʚʥʘ 26, ʥʘʡʪʠ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ.  

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ʘ) ʧʨʘʚʘʷ; ʙ) ʣʝʚʘʷ; ʚ) ʣʝʚʘʷ; ʛ) ʧʨʘʚʘʷ; ʜ) ʚʝʢʪʦʨʳ 
ʢʦʤʧʣʘʥʘʨʥʳ; ʝ) ʣʝʚʘʷ.  

2. 15.  

3. 16.  

4. ʘ) 24, ʙ) 60.  

5. ʘ) 3; ʙ) 27; ʚ) 300.  

6. ʘ) {5,1,7}; ʙ) {10,2,4}; ʚ) {20,4,28}.  

7. 14 .  

8. 5 .  

9. { -6,-24,8}.  

 

1.4 ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 

 
 ʆʧʨʝʜʝʣʝʥʠʝ ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʨʝʭ ʚʝʢʪʦʨʦʚ 

cba ,, - ʯʠʩʣʦ  

[ ]( ) cbac,b,a Ö³= . 

ʄʦʜʫʣʴ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʨʝʭ ʚʝʢʪʦʨʦʚ ʯʠʩʣʝʥʥʦ 

ʨʘʚʝʥ ʦʙʲʝʤʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʵʪʠʭ ʚʝʢʪʦʨʘʭ. 
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ʇʫʩʪʴ cba ,,  ʧʨʘʚʘʷ ʪʨʦʡʢʘ 

ʚʝʢʪʦʨʦʚ.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʲʝʤ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ 

ʚʝʢʪʦʨʘʭcba ,, , ʨʘʚʝʥ ʧʣʦʱʘʜʠ 

ʦʩʥʦʚʘʥʠʷ [ ]b,a  ʥʘ ʚʳʩʦʪʫ jc cos . 

ɿʜʝʩʴ j - ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ é ùê úd = a,b  ʠ c . 

V ɿʘʤʝʯʘʥʠʝ ɿʥʘʢ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩʦ 

ʟʥʘʢʦʤ jcos , ʠ ʧʦʵʪʦʤʫ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʦʛʜʘ ʪʨʦʡʢʘ ʚʝʢʪʦʨʦʚ ʧʨʘʚʘʷ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, 

ʝʩʣʠ ʪʨʦʡʢʘ ʚʝʢʪʦʨʦʚ ʣʝʚʘʷ. 

ɽʩʣʠ ʧʝʨʝʤʥʦʞʘʝʤʳʝ ʚʝʢʪʦʨʳ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ 

( 0cos =j ),  

ʪʦ  

[ ]( ) 0=c,b,a  

- ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʢʦʤʧʣʘʥʘʨʥʦʩʪʠ 

ʚʝʢʪʦʨʦʚ. 

ʇʫʩʪʴ ʚʝʢʪʦʨʳ ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʨʘʟʣʦʞʝʥʠʷʤʠ ʧʦ ʦʨʪʘʤ ʚ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

kzjyixc;kzjyixb;kzjyixa cccbbbaaa ++=++=++=
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 

( ) ( ) ( )kxyyxjxzzxiyzzyba babababababa -+---=³  

ʉʢʘʣʷʨʥʦ ʫʤʥʦʞʠʤ ʵʪʦʪ ʚʝʢʪʦʨ ʥʘ ʚʝʢʪʦʨ c  ʠ, ʫʯʠʪʳʚʘʷ 

ʩʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʦʣʫʯʠʤ 

( ) ( ) ( )cbabacbabacbaba zxyyxyxzzxxyzzycba -+---=Ö³  

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʦʧʨʝʜʝʣʠʪʝʣʷ 

ccc

bbb

aaa

zyx

zyx

zyx

cba =Ö³  

ʧʦ ʵʣʝʤʝʥʪʘʤ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ, ʠʩʭʦʜʷ ʠʟ ʧʨʘʚʠʣʘ ʚʳʯʠʩʣʝʥʠʷ 

ʦʧʨʝʜʝʣʠʪʝʣʷ. 

baccbacba Ö³=³Ö=Ö³  
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ʇʦʵʪʦʤʫ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʨʝʭ ʚʝʢʪʦʨʦʚ ʦʙʦʟʥʘʯʘʶʪ 

ʢʘʢ c,b,a , ʥʝ ʧʦʜʯʝʨʢʠʚʘʷ ʧʨʠ ʵʪʦʤ, ʢʘʢʘʷ ʧʘʨʘ ʚʝʢʪʦʨʦʚ 

ʫʤʥʦʞʘʝʪʩʷ ʚʝʢʪʦʨʥʦ. 

 

ʉʚʦʡʩʪʚʘ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 
 

1. 
( ) ( ) ( )bacacbcba Ö³=Ö³=Ö³  

2. ʇʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʜʚʫʭ ʩʦʤʥʦʞʠʪʝʣʝʡ ʩʤʝʰʘʥʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʝʥʷʝʪ ʟʥʘʢ 

3. ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʝʩʣʠ 

ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʧʝʨʝʤʥʦʞʘʝʤʳʭ ʚʝʢʪʦʨʦʚ 0 

ʜʚʘ ʠʟ ʚʝʢʪʦʨʦʚ ʢʦʣʣʠʥʝʘʨʥʳ 

ʪʨʠ ï ʢʦʤʧʣʘʥʘʨʥʳ. 

 

4. ɺʳʯʠʩʣʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ  

 

 

 

. 

5.ʆʙʲʝʤ ʧʠʨʘʤʠʜʳ ʨʘʚʝʥ ʩba
6

1
v=  ʦʜʥʘ ʰʝʩʪʘʷ ʦʙʲʝʤʘ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʝʝ ʩʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʡ 

ʚʝʨʰʠʥʝ ʨʝʙʨʘʭ. 

6. ɺʝʢʪʦʨʘ ʢʦʤʧʣʘʥʘʨʥʳ, ʝʩʣʠ ʠʭ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʨʘʚʥʦ ʥʫʣʶ. 

 

zyx

zyx

zyx

ccc

bbb

aaa

ʩba =
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ɻʣʘʚʘ 2 ʇʣʦʩʢʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
3

R  
 

ʀʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʢʦʦʨʜʠʥʘʪ ʥʘʯʥʝʤ ʩ ʧʨʦʩʪʝʡʰʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʣʠʥʠʡ, ʘ 

ʠʤʝʥʥʦ: ʧʣʦʩʢʦʩʪʝʡ ʠ ʧʨʷʤʳʭ. ʇʦʚʝʨʭʥʦʩʪʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï 

ʧʣʦʩʢʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʘʝʤ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʫʨʘʚʥʝʥʠʡ 

ʧʣʦʩʢʦʩʪʠ. 

× ʊʝʦʨʝʤʘ ɺʩʷʢʘʷ ʧʣʦʩʢʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʣʠʥʝʡʥʳʤ ʫʨʘʚʥʝʥʠʝʤ 

                  0Ax By Cz D+ + + =   

ʋʨʘʚʥʝʥʠʝ  

ʥʘʟʳʚʘʶʪ ʦʙʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ,  

ʧʫʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
3

R  ʟʘʜʘʥʘ ʧʣʦʩʢʦʩʪʴ 

P . 

ɺʳʙʠʨʘʝʤ ʥʘ P  

ʢʘʢʫʶ-ʣʠʙʦ ʪʦʯʢʫ 

0 0 0 0( , , )M x y z , ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʧʣʦʩʢʦʩʪʠ P  ʧʦʩʪʨʦʠʤ 

ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ { }, ,A B C=n , ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʧʣʦʩʢʦʩʪʠ 

P . 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ( , , )M x y z  

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʣʘ ʧʣʦʩʢʦʩʪʠ P, ʥʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ^0M M n , ʪ.ʝ 

( ) 0Ö =0n r - r  

- ʫʨʘʚʥʝʥʠʝ  ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ.  

ʊ.ʢ. { }, ,A B C=n  ʠ { }0 0 0, ,x x y y z z= - - -0r - r , 

ʪʦ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʦʞʝʤ ʟʘʤʝʥʠʪʴ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʳ ʩʦʤʥʦʞʠʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ: 
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0 0 0( ) ( ) ( ) 0A x x B y y C z z- + - + - = 

- ʫʨʘʚʥʝʥʠʝ ʥʘʟʳʚʘʶʪ - ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ 0 0 0 0( , , )M x y z . 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʝʢʪʦʨ { }, ,A B C=n ʥʘʟʳʚʘʶʪ ʥʦʨʤʘʣʴʥʳʤ 

ʚʝʢʪʦʨʦʤ ʧʣʦʩʢʦʩʪʠ ʠ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ 

ʧʣʦʩʢʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪ ʣʶʙʦʡ ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʧʣʦʩʢʦʩʪʠ. 

ʃʝʛʢʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʠ ʦʙʨʘʪʥʦʝ:  

ɼʘʥʦ ʫʨʘʚʥʝʥʠʝ 0Ax By Cz D+ + + = ʠ ʥʫʞʥʦ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʦ ʦʧʠʩʳʚʘʝʪ ʧʣʦʩʢʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
3

R . 

ʇʫʩʪʴ 0 0 0( , , )x y z - ʢʘʢʦʝ-ʣʠʙʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ.  

ʊʦʛʜʘ 0 0 0 0Ax By Cz D+ + + =. ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ 

0 0 0D Ax By Cz=- - - ʠ, ʧʦʜʩʪʘʚʣʷʷ ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ, 

ʧʦʣʫʯʘʝʤ: 0 0 0 0Ax By Cz Ax By Cz+ + - + + =, 

ʀʣʠ           0 0 0( ) ( ) ( ) 0A x x B y y C z z- + - + - =. 

ʘ ʵʪʦ ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

0 0 0( , , )x y z  ʠ ʠʤʝʶʱʫʶ ʥʦʨʤʘʣʴʥʳʡ ʚʝʢʪʦʨ{ }, ,A B C=n . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʚʥʦʩʠʣʴʥʦʝ ʝʤʫ ʫʨʘʚʥʝʥʠʝ 

0Ax By Cz D+ + + = ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʩʢʦʩʪʴ. 

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʞʥʳʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʦʩʪʨʦʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʳ ʪʨʠ ʪʦʯʢʠ 1 1 1 1( , , )M x y z , 

2 2 2 2( , , )M x y z , 3 3 3 3( , , )M x y z  ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʣʦʩʢʦʩʪʠ ʠ 

ʥʝ ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ.  

ɺʦʟʴʤʝʤ ʪʝʢʫʱʫʶ ʪʦʯʢʫ( , , )M x y z  ʧʣʦʩʢʦʩʪʠ ʠ 

ʦʨʛʘʥʠʟʫʝʤ ʪʨʠ ʚʝʢʪʦʨʘ  

{ }2 1 2 1 2 1, ,x x y y z z= - - -1 2M M  

{ }3 3 1 3 1 3 1, ,x x y y z z= - - -1M M  

{ }1 1 1, ,x x y y z z= - - -1M M  
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ʕʪʠ ʚʝʢʪʦʨʳ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʡ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ 

ʥʫʣʶ, ʪʦ ʝʩʪʴ 

 1 1 1

2 3 2 1 2 1 2 1

3 1 3 1 3 1

0

x x y y z z

x x y y z z

x x y y z z

- - -

Ö Ö = - - - =

- - -

1 1 1M M M M M M

 

  ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ ʟʘʜʘʥʥʳʝ 

ʪʦʯʢʠ 321 ,, MMM . 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ ʥʘ ʦʩʷʭ.  

ʇʫʩʪʴ ʚ ʦʙʱʝʤ ʫʨʘʚʥʝʥʠʠ ʧʣʦʩʢʦʩʪʠ 

0Ax By Cz D+ + + =, 0A B C D¸ ¸ ¸ .̧  

ʇʝʨʝʥʝʩʝʤ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ D  ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʠ ʨʘʟʜʝʣʠʤ 

ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ -, D  ʪʦʛʜʘ ʧʦʣʫʯʠʤ: 

1
x y z

a b c
+ + = 

ʛʜʝ 
D

a
A

-
= ,

D
b

B

-
= ,

D
ʩ
ʉ

-
= . 

ʋʨʘʚʥʝʥʠʝ ʥʘʟʳʚʘʶʪ ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ ʥʘ 

ʦʩʷʭ, ʪ.ʢ. ʯʠʩʣʘ , ,a b c ʠʤʝʶʪ ʧʨʦʩʪʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ: 

a  - ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʴʶ Ox, b  - 

ʦʨʜʠʥʘʪʘ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʴʶ Oy,ʩ - 

ʘʧʧʣʠʢʘʪʘ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʴʶ Oz.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʴʶ, 

ʩʢʘʞʝʤ, Ox ʠʤʝʝʪ ʦʨʜʠʥʘʪʫ 0y=  ʠ ʘʧʧʣʠʢʘʪʫ 0z= . ʅʦ 

ʢʦʦʨʜʠʥʘʪʳ ʵʪʦʡ ʪʦʯʢʠ ( ),0,0x  ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʫʨʘʚʥʝʥʠʶ ʧʣʦʩʢʦʩʪʠ, ʪ.ʝ. 0 0 0Ax B C D+ Ö + Ö + = 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ  
D

x
A

-
= . 
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ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ 

ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʝʩʣʠ ʥʝʢʦʪʦʨʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʪʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʴ. 

 

0=A ,       0=++ DCzBy - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ Ox 

0=B ,       0=++ DCzAx - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ Oy 

0=C ,      0=++ DByAx  - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ Oz 

0=D ,   0=++ CzByAx  - ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ.  

 

0=A , 0=B ,  0=+DCz  ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ  

OXY 

0=B , 0=C , 0=+DAx  - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ 

ʧʣʦʩʢʦʩʪʠ OYZ 

0=A , 0=C ,  0=+DBy  ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ 

XOZ  

0=D , 0=C , 0=+ByAx  ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ Oz 

0=D , 0=B ,  0=+CzAx  - ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ Oy 

0=D , 0=A  , 0=+CzBy - ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ Ox 

0=D , 0=A  , 0=B   - 0=z  ʧʣʦʩʢʦʩʪʴ XOY 

0=D , 0=C  , 0=B   - 0=x  ʧʣʦʩʢʦʩʪʴ YOZ 

0=D , 0=A  , 0=C   0=y  ʧʣʦʩʢʦʩʪʴ XOZ  

 

V ɿʘʤʝʯʘʥʠʝ ɽʩʣʠ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ, ʪʦ ʚ ʝʝ ʫʨʘʚʥʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʯʣʝʥ, 

ʩʦʜʝʨʞʘʱʠʡ ʢʦʦʨʜʠʥʘʪʫ, ʦʜʥʦʠʤʝʥʥʫʶ ʩ ʵʪʦʡ ʦʩʴʶ. 

 

 ʇʨʠʤʝʨ ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ 

Oz ʠ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ ( ),,,A 132 -  ( )421 ,,B-  

ʈʝʰʝʥʠʝ 

ʇʦ ʫʩʣʦʚʠʶ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠʤʝʝʪ ʚʠʜ  

0=++ DByAx                                                                      (*)  
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 - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ Oz.  

ʇʦʜʩʪʘʚʠʤ ʢʦʦʨʜʠʥʘʪʳ ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʚ (*), ʧʦʣʫʯʠʤ 

í
ì
ë

=++-

=++

02

032

DBA

DBA
, ʠʣʠ tt,Dt,BA 73 =-==  ʢʘʢ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ, ʧʦʜʩʪʘʚʣʷʷ ʚ 

(*), ʧʦʣʫʯʘʝʤ 073 =+- yx  

 

2.1 ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

 

ʇʫʩʪʴ ʜʘʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʨʦʚʝʜʝʤ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʣʦʩʢʦʩʪʠ ï  ʵʪʘ ʧʨʷʤʘʷ ʥʦʨʤʘʣʴ, 

ʪʦʯʢʘ P  ï ʪʦʯʢʘ ʚ ʢʦʪʦʨʦʡ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ. 

ʅʘ ʥʦʨʤʘʣʠ ʚʚʝʜʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʪʦʯʢʠ ʆ ʢ 

ʪʦʯʢʝP , , ,a b g- ʫʛʣʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʥʘʧʨʘʚʣʝʥʥʘʷ 
ʥʦʨʤʘʣʴ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ, p -  ʜʣʠʥʘ ʦʪʨʝʟʢʘ OP. 

cos cos cos 0x y z pa b gÖ + Ö + Ö - =
 

ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

ʛʜʝ   

2 2 2
cos

A

A B C
a=°

+ + 2 2 2
cos

B

A B C
b=°

+ +  

2 2 2
cos

ʉ

A B C
g=°

+ + 2 2 2

D
p

A B C
=

+ +
 

ɿʥʘʢ "ʧʣʶʩ" ʠʣʠ ʟʥʘʢ "ʤʠʥʫʩ" ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ 0p> .  

ʋʛʣʳ , ,a b g - ʵʪʦ ʫʛʣʳ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʥʦʨʤʘʣʠ n  ʠ 

ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ü ɿʘʤʝʯʘʥʠʝ ɺ ʥʦʨʤʘʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʨʷʤʦʡ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʚʥʘ 1, ʘ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʝʥ. 

ʋʤʥʦʞʠʤ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʴm  

0Ax By Cz Dm m m m+ + + =
 

cosAm a= , cosBm b= , cosCm g= D pm =-,  

ɺʦʟʚʝʜʝʤ ʧʝʨʚʳʝ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʠ ʩʣʦʞʠʤ 
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( )2 2 2 2 1A B Cm + + =,ʦʪʩʶʜʘ, 

2 2 2

1

A B C
m=°

+ +
  - ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ D pm =-, ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʢ ʥʦʨʤʠʨʫʶʱʝʛʦ 

ʤʥʦʞʠʪʝʣʷ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʟʥʘʢʫ ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ 

ʥʦʨʤʠʨʫʝʤʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 

ʚʠʜʫ ʦʙʝ ʯʘʩʪʠ ʝʛʦ ʫʤʥʦʞʘʶʪ ʥʘ ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ, ʟʥʘʢ 

ʚʳʙʠʨʘʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʟʥʘʢʫ ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ ʚ ʦʙʱʝʤ 

ʫʨʘʚʥʝʥʠʠ ʧʣʦʩʢʦʩʪʠ.  

ɽʩʣʠ  0=D  ʟʥʘʢ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. 

 

2.2 ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʆʪʢʣʦʥʝʥʠʝʤ ʪʦʯʢʠ 
*M ʦʪ ʜʘʥʥʦʡ  

ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ d+ , ʝʩʣʠ 
*M  ʣʝʞʠʪ  ʧʦ ʪʫ ʩʪʦʨʦʥʫ 

ʦʪ ʧʣʦʩʢʦʩʪʠ, ʢʫʜʘ ʠʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ, ʠ 

d- , ʝʩʣʠ 
*M  ʣʝʞʠʪ  ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʜʘʥʥʦʡ  

ʧʣʦʩʢʦʩʪʠ.d°=d . 

d=d , ʢʦʛʜʘ ʪʦʯʢʘ 
*M  ʠ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʣʝʞʘʪ  ʧʦ 

ʨʘʟʥʳʝ  ʩʪʦʨʦʥʳ ʦʪ ʧʣʦʩʢʦʩʪʠ, ʠ d-=d , ʢʦʛʜʘ ʪʦʯʢʘ 
*M  ʠ 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʣʝʞʘʪ  ʧʦ ʦʜʥʫ  ʩʪʦʨʦʥʫ ʦʪ ʧʣʦʩʢʦʩʪʠ, 0=d  

ʜʣʷ ʪʦʯʝʢ ʣʝʞʘʱʠʭ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

ʏʪʦʙʳ ʥʘʡʪʠ ʦʪʢʣʦʥʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʠ 
*M  ʦʪ 

ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʡ, ʥʫʞʥʦ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʵʪʦʡ ʧʨʷʤʦʡ ʚʤʝʩʪʦ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʜʩʪʘʚʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ 
*

M . 
* * *cos cos cosx x xd a a a= +

pzyx *** -++= gbad coscoscos  

ʈʘʩʩʪʦʷʥʠʝ dʦʪ ʪʦʯʢʠ ( )000 ,z,yx  ʜʦ ʧʣʦʩʢʦʩʪʠ 

0=+++ DCzByAx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
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2

22

000

CBA

DCzByAx
d

++

+++
=  

 ʇʨʠʤʝʨ ɼʘʥʘ ʧʣʦʩʢʦʩʪʴ 014143 =++- zyx  ʠ ʪʦʯʢʘ 

( ).,,M 134  ʅʘʡʪʠ ʦʪʢʣʦʥʝʥʠʝ ʪʦʯʢʠ ʦʪ ʧʣʦʩʢʦʩʪʠ. 

ʈʝʰʝʥʠʝ 

,
13

1
-=m

  

( ) 2141123443
13

1
-=+Ö+Ö-Ö-=d

 
ʪʦʯʢʘ 

ʫʜʘʣʝʥʘ ʦʪ ʧʣʦʩʢʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 2. 

 

2.3 ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ 

 

ʃʠʥʝʡʥʳʡ ʫʛʦʣ, ʷʚʣʷʶʱʝʡʩʷ ʤʝʨʦʡ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʤʝʞʜʫ 

ʧʣʦʩʢʦʩʪʷʤʠ, ʨʘʚʝʥ ʫʛʣʫ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ ʢ ʵʪʠʤ 

ʧʣʦʩʢʦʩʪʷʤ. 

ɼʣʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ, ʟʘʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʷʤʠ 

1 1 1 1 2 2 2 20, 0A x B y C z D A x B y C z D+ + + = + + + = 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʢ ʥʠʤ ʩʦʚʧʘʜʘʶʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚʝʢʪʦʨʦʚ { }1111 C,B,AN = , { }2222 C,B,AN = . 

  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʋʛʣʦʤ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ ʥʘʟʳʚʘʝʪʩʷ 

ʫʛʦʣj ʤʝʞʜʫ ʠʭ ʥʦʨʤʘʣʴʥʳʤʠ ʚʝʢʪʦʨʘʤʠ 1N ʠ 2N , ʪʦ ʝʩʪʴ  

( )( )2121 NN
ØØ

== ppj  

ʇʦʵʪʦʤʫ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʨʘʚʝʥ ʫʛʣʫ ʤʝʞʜʫ ʠʭ 

ʥʦʨʤʘʣʴʥʳʤʠ ʚʝʢʪʦʨʘʤʠ  

21

21cos
NN

NN

Ö

Ö
=j   

ʠʣʠ 

2

2

2

2

2

2

2

1

2

1

2

1

212121cos
CBACBA

CCBBAA

++Ö++

Ö+Ö+Ö
=j  

 

ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ, ʪʦʯʥʝʝ, ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʩʤʝʞʥʳʭ ʫʛʣʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ, ʤʦʞʝʪ ʙʳʪʴ 
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ʚʳʯʠʩʣʝʥ ʢʘʢ ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʵʪʠʭ 

ʧʣʦʩʢʦʩʪʝʡ.  

 

  

2.4 ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʠ ʧʘʨʘʣʝʣʴʥʦʩʪʠ ʜʚʫʭ 

ʧʣʦʩʢʦʩʪʝʡ 

 

 

ʇʫʩʪʴ ʜʘʥʳ ʜʚʝ ʧʣʦʩʢʦʩʪʠ 

í
ì
ë

=+++

=+++

0

0

2111

1111

DzCyBxA

DzCyBxA
 

ɼʘʥʥʳʝ ʧʣʦʩʢʦʩʪʠ 

ʧʘʨʘʣʣʝʣʴʥʳ, ʢʦʛʜʘ ʠʭ 

ʥʦʨʤʘʣʴʥʳʝ ʚʝʢʪʦʨʳ 

{ }1111 C,B,AN = , { }
2

C,
2

B,
2

A
2

N =
 
ʢʦʣʣʠʥʝʘʨʥʳ. 

2 2 2

1 1 1

A B C

A B C
= =  

ɼʘʥʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʢʦʛʜʘ ʠʭ ʥʦʨʤʘʣʴʥʳʝ 

ʚʝʢʪʦʨʳ { }=
1 1 1 1

N A ,B ,C , { }=
2 2 2 2

N A ,B ,C , 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ  

1 2 1 2 1 2 0A A B B C C+ + =. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ çʇʣʦʩʢʦʩʪʴè 

1. ʅʘʧʠʩʘʪʴ ʚʝʢʪʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠ ʦʙʲʷʩʥʠʪʴ 
ʩʤʳʩʣ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ.  

2. ʅʘʧʠʩʘʪʴ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ  
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3. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ. ʆʙʲʷʩʥʠʪʴ ʩʤʳʩʣ ʚʝʣʠʯʠʥ, 

ʚʭʦʜʷʱʠʭ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ.  

4. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ?  

5. ʋʩʣʦʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ 

ʧʣʦʩʢʦʩʪʝʡ.  

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ʇʦʩʪʨʦʠʪʴ ʧʣʦʩʢʦʩʪʠ:  

ʘ) 010325 =-+- zyx ,  

ʙ) 072 =-z ,  

ʚ) 023 =-+ zyx , 

ʛ) 0623 =-+ yx .  

2. ʇʦʩʪʨʦʠʪʴ ʧʣʦʩʢʦʩʪʴ 012632 =-++ zyx ʠ ʥʘʡʪʠ ʫʛʣʳ 

ʥʦʨʤʘʣʠ ʢ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ.  

3. ɼʘʥʳ ʪʦʯʢʠ ( )3,1,01 -M  ʠ ( )5,3,12M . ʅʘʧʠʩʘʪʴ 

ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 1M  ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʚʝʢʪʦʨʫ .21MM   

4. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʩʪʘ ʪʦʯʝʢ, 

ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʪʦʯʝʢ  ö
÷

õ
æ
ç

å
- 3,

2

3
;3A  ʠ ɺ ( 0;

3

2
 0 ).  

5. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ 
ʆʭ ʠ ʪʦʯʢʫ ʄ1 (0;- 2;3).  

6. ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ:  

ʘ) 0822 =-+- zyx   ʠ  06=-+zx ,  

ʙ) 062 =-+ zx   ʠ  042 =-+ yx ,  

ʚ) 083 =+- zx   ʠ  0762 =-- zx ,  

ʛ) 0332 =--+ zyx   ʠ  05=+-- zyx .  

7. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

( )2,1,11 --M  ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʧʣʦʩʢʦʩʪʷʤ 

042 =-+- xyx   ʠ  0422 =+-+ zyx .  

8. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ 

( )0,2,11 --M  ʠ ( )2,1,12M  ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ 

ʧʣʦʩʢʦʩʪʠ 0422 =-++ zyx .  
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9. ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ( )1,1,5 -M  ʜʦ ʧʣʦʩʢʦʩʪʠ 

0422 =+-- zyx . 

10. ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʪʦʯʢʠ ( )0,3,4M  ʦʪ ʧʣʦʩʢʦʩʪʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ  

( )0,3,11M , ( )2,1,42 -M  ʠ ( )1,0,33M .  

11. ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ 

012534 =--+ zyx  ʠ 08534 =--+ zyx .  

12. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʣʠʥʠʶ ʧʝʨʝʩʝʯʝʥʠʷ  

ʧʣʦʩʢʦʩʪʝʡ 0632 =-+- zyx  ʠ 032 =+-+ zyx  ʠ 

ʯʝʨʝʟ ʪʦʯʢʫ ( )4,2,1M .  

13. ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ 0932 =-+- zyx , 

0322 =-++ zyx , 0643 =+-+ zyx .  

14. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ 

( )0,5,01 -M , ( )2,0,02M  ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ 

ʧʣʦʩʢʦʩʪʠ 01025 =-++ zyx . ʇʦʩʪʨʦʠʪʴ ʝʝ.  

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

1. 
7

6
cos

4

3
cos

7

2
cos === gba ,, ;  

2. 0224 =--+ zyx ; 

3. 03=-+- zyx ; 

4. 023 =+ zy ; 

5. ʘ)
045 , ʙ)03780 ¡, ʚ)00 , ʛ)090 ;  

6. 03432 =-++ zyx ; 

7. 0222 =-+- zyx ; 

8. 3;  

9. 6 ; 

10. ;22  

11. 02198 =-+- zyx ; 

12. ( )2,1,1- ;  

13. 01052 =+- zy . 
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ɻʣʘʚʘ 3 ʇʨʷʤʘʷ ʣʠʥʠʷ 

 
ʇʨʷʤʘʷ ʣʠʥʠʷ ï ʧʨʦʩʪʝʡʰʘʷ ʠʟ ʢʨʠʚʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɿʘʜʘʚ 

ʥʘ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʤʦʞʥʦ ʧʦʣʦʞʝʥʠʝ ʣʶʙʦʡ 

ʧʨʷʤʦʡ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʪ.ʝ. ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʘʝʤ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ. 

 

0=++ CByAx  - ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ. 

0A=  , 0̧B    0=+CBy ,  
B

C
y -=    ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʩʠ OX  

0B= , 0̧A , 0=+CAx ,  
A

C
x -=    ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʩʠ OY 

0C= , 0̧B , 0=+ByAx ,
B

A
y -=  ï ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ.  

0̧B , ʪʦ 
B

C
x

B

A
y --=   

0C= , 0=A , 0=By , ʠʣʠ 0=y  - ʫʨʘʚʥʝʥʠʝ ʦʩʠ OX , 

0C= , 0=B , 0=Ax , ʠʣʠ 0=x  - ʫʨʘʚʥʝʥʠʝ ʦʩʠ OY. 

V ɿʘʤʝʯʘʥʠʝ ɽʩʣʠ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ  

ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ, ʪʦ ʚ ʝʝ ʫʨʘʚʥʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʯʣʝʥ, 

ʩʦʜʝʨʞʘʱʠʡ ʢʦʦʨʜʠʥʘʪʫ, ʦʜʥʦʠʤʝʥʥʫʶ ʩ ʵʪʦʡ ʦʩʴʶ. 

 

3.1 ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ  

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʡ ï ʪʘʥʛʝʥʩ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʢ ʦʩʠ OX, ʫʛʦʣ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʦʩʠ OX  

ʢ ʧʨʷʤʦʡ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

k tga=  
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0=a , ʪʦ 0=k  - ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ OX , 

2

p
a­ , ʪʦ ¤­k , ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ OX, ʥʝ 

ʠʤʝʝʪ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʝ ʪʦʯʢʠ ( ),,yxM 111  ( ),,yxM 222  

ʪʦʛʜʘ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʭʦʜʠʤ 

12

12

xx

yy
k

-

-
= . 

ʂʘʞʜʘʷ ʧʨʷʤʘʷ, ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʢ ʦʩʠ ʆʍ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ  

bkxy +=  

0=b , ʪʦ kxy=  - ʧʨʷʤʘʷ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʠ ʠʤʝʝʪ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ k . 

 

ɺʳʷʩʥʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʵʬʬʠʮʠʝʥʪʦʚ k  ʠ b .  

ʈʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨ 

{ },AB,S -=  ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʦʥ ʥʘʧʨʘʚʣʝʥ ʚʜʦʣʴ ʧʨʷʤʦʡ, 

ʪ.ʢ. 

( ) 0ABBASn =Ö+-Ö=Ö  

ʧʦʵʪʦʤʫ ʚʝʢʪʦʨ 

{ }AB,S -=  ʥʘʟʳʚʘʶʪ 

ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ 

ʧʨʷʤʦʡ. 

 

ʅʘʡʜʝʤ ʪʦʯʢʫ 0M  ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʦʩʴʶ ʦʨʜʠʥʘʪ.  

ʊʘʢ ʢʘʢ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ 0M  ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʝʝ ʦʨʜʠʥʘʪʘ 

ʨʘʚʥʘ b , ʪ.ʝ. ( )bM ,00 . 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ j ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ S  ʠ ʦʩʴʶ Ox.  

A,sinS
2

cosSSprB,cosSSpr oyox ==ö
÷

õ
æ
ç

å
-Ö=-== jjj  

ʊʦʛʜʘ ,
B

A
tg -=j  ʪ.ʝ. .tgk j=  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, k  ʝʩʪʴ ʪʘʥʛʝʥʩ ʫʛʣʘ ʤʝʞʜʫ ʟʘʜʘʥʥʦʡ ʧʨʷʤʦʡ 

ʠ ʦʩʴʶ ʘʙʩʮʠʩʩ, ʘ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ b  ʝʩʪʴ ʦʨʜʠʥʘʪʘ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ ʦʩʴʶ ʦʨʜʠʥʘʪ.  

ʏʠʩʣʦ k  ʥʘʟʳʚʘʶʪ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʷʤʦʡ, ʘ b  - 

ʥʘʯʘʣʴʥʦʡ ʦʨʜʠʥʘʪʦʡ. 

ʋʨʘʚʥʝʥʠʝ y kx b= + ʥʘʟʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ ʩ 

ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʣʶʙʳʝ ʧʨʷʤʳʝ, ʢʨʦʤʝ ʧʨʷʤʳʭ, 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʠ ʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʝʤ  

ax= ,  

ʛʜʝ consta= . 

 

3.2ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʜʥʫ ʪʦʯʢʫ ʩ 

ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

 

ʇʫʩʪʴ ʪʦʯʢʘ( )x,yM  ʣʝʞʠʪ ʥʘ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʪʦʯʢʫ ( )111 ,yxM ,  

ʪʦʛʜʘ 
1

1

xx

yy
k

-

-
= , ʠʣʠ  

( )11 xxkyy -Ö=-  

ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʜʥʫ ʪʦʯʢʫ ʩ 

ʟʘʜʘʥʥʳʤ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. 

 

 

3.3ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʟʘʜʘʥʥʳʝ ʪʦʯʢʠ  

 

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʝ ʪʦʯʢʠ ( )211 ,xxM , ( )222 ,yxM , ʪʦʛʜʘ 

ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʭʦʜʠʤ 
12

12

xx

yy
k

-

-
=  

ʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʜʥʫ ʪʦʯʢʫ 

ʩ ʟʘʜʘʥʥʳʤ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʠʤʝʝʤ 

( )1
12

12
1 xx

xx

yy
yy -Ö

-

-
=-  
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ʠʣʠ, ʧʨʝʦʙʨʘʟʫʷ,   

12

1

12

1

xx

xx

yy

yy

-

-
=

-

-
. 

            -      ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʟʘʜʘʥʥʳʝ 

ʪʦʯʢʠ  

 

3.4ʋʨʘʚʥʝʥʠʝ  ʧʫʯʢʘ ʧʨʷʤʳʭ  

 
ʀʥʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʧʫʯʢʘ ʧʨʷʤʳʭ ʟʘʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ 

( ) 0222111 =+++++ CyBxCyBxA l  

ʛʜʝ 0111 =++ CyBxA , 0222 =++ CyBxA  - ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ 

ʧʨʷʤʳʭ, ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʪʦʯʢʝ. 

 

3.5 ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʧʨʷʤʳʝ ʩ ʫʛʣʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ          

12 aaj -= ,  

ʪʦʛʜʘ  

( )
21

12
12

1 aa

aa
aaj

tgtg

tgtg
tgtg

Ö+

-
=-= , 

ʅʦ, ʫʯʠʪʳʚʘʷ   11 ktg =a ,    22 ktg =a , ʠʤʝʝʤ 

21

12

1 kk

kk
tg

Ö+

-
=j  

ʊʘʢ ʢʘʢ 
1

1
1

B

A
k -= , 

2

2
2

B

A
k -= , ʪʦ, ʧʨʝʦʙʨʘʟʫʷ, ʙʫʜʝʤ ʠʤʝʪʴ 

2121

1221

BBAA

BABA
tg

+

-
=j  

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʚʘʞʥʦ ʟʥʘʪʴ 

ʷʚʣʷʶʪʩʷ ʣʠ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʠʣʠ ʦʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

ʜʨʫʛ ʜʨʫʛʫ.  

ʇʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʝʩʣʠ 21 aa tgtg =  - ʫʛʣʳ ʥʘʢʣʦʥʘ ʢ ʦʩʠ 

ʆʍ ʦʜʠʥʘʢʦʚʳ ʠʣʠ 
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21 kk = ,  
2

1

2

1

B

B

A

A
=    - ʫʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ 

ʇʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʝʩʣʠ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ 
2

p
, ʪ.ʝ. 

ʝʩʣʠ 01 21 =Ö+ kk , ʠʣʠ 

1
21
-=Ökk  - ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ 

ʠʣʠ      
1

2

1

2

A

B

B

A
-=            

 ʠʣʠ 

02121 =+ BBAA  ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ. 

 

V ɿʘʤʝʯʘʥʠʝ ʫʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʧʨʷʤʳʭ ʦʙʨʘʪʥʳ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ ʟʥʘʢʫ. 

 

 ʇʨʠʤʝʨ ɺʳʷʩʥʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤr ʭ ʥʘ ʧʣʦʩʢʦʩʪʠ 

 

12 += xy  ʠ 52 += xy  - ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ 

12 += xy , 1
2

1
+-= xy  -  ʧʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʜʨʫʛ 

ʜʨʫʛʫ. 

 

3.6 ʋʨʘʚʥʝʥʠʝ ʚ ʦʪʨʝʟʢʘʭ 

 

ʇʫʩʪʴ ʜʘʥʦ ʫʨʘʚʥʝʥʠʝ0=++ CByAx  

ʛʜʝ 0̧A , 0̧B , 0̧ʉ  
 ʧʨʝʦʙʨʘʟʫʝʤ   

CByAx -=+  
ʠʣʠ   

1=
-
+

-
y

C

B
x

C

A
 

ʠʣʠ     
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1=

-

+

-
B

C

y

A

C

x
 

, 

ɺʚʦʜʷ ʦʙʦʟʥʘʯʝʥʠʷ 
A

C
a -= , 

B

C
b -= , ʧʦʣʫʯʠʤ  

1=+
b

y

a

x
 - ʫʨʘʚʥʝʥʠʝ ʚ ʦʪʨʝʟʢʘʭ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩ ʫʨʘʚʥʝʥʠʷ ʚ ʦʪʨʝʟʢʘʭʣ: 

a,b- ʦʪʨʝʟʢʠ, ʢʦʪʦʨʳʝ ʦʪʩʝʢʘʝʪ ʧʨʷʤʘʷ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ. 

 

3.7 ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ  

 
ʇʫʩʪʴ ʜʘʥʘ ʧʨʷʤʘʷ, ʧʨʦʚʝʜʝʤ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʜʘʥʥʦʡ ï ʥʦʨʤʘʣʴ, ʪʦʯʢʘ ʈ ï ʪʦʯʢʘ 

ʧʝʨʝʩʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʩ ʥʦʨʤʘʣʴʶ, - ʫʛʦʣ ʦʪ ʦʩʠ ʆʍ ʜʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ, p - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʦ 

ʧʨʷʤʦʡ. 

0sincos =-+ pyx aa  - ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

ʛʜʝ  

.
BA

C
p,

BA

B
,

BA

A

222222
sincos

+
=

+
°=

+
°= _jj  

ɿʥʘʢ "ʧʣʶʩ" ʠʣʠ ʟʥʘʢ "ʤʠʥʫʩ" ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ 0>p . 

ɿʜʝʩʴ j - ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʥʦʨʤʘʣʠ n  ʠ ʦʩʴʶ Ox 
 

V ɿʘʤʝʯʘʥʠʝ ɺ ʥʦʨʤʘʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʨʷʤʦʡ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʚʥʘ 1, ʘ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʝʥ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʆʪʢʣʦʥʝʥʠʝʤ ʪʦʯʢʠ 
*M ʦʪ ʜʘʥʥʦʡ ʧʨʷʤʦʡ 

ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ d+ , ʝʩʣʠ 
*M  ʣʝʞʠʪ  ʧʦ ʪʫ ʩʪʦʨʦʥʫ ʧʨʷʤʦʡ, 

ʢʫʜʘ ʠʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʦʨʤʘʣʠ, ʠ d- , ʝʩʣʠ 
*M  ʣʝʞʠʪ  ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʜʘʥʥʦʡ  ʧʨʷʤʦʡ. d°=d  
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d=d , ʢʦʛʜʘ ʪʦʯʢʘ 
*M  ʠ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʣʝʞʘʪ  ʧʦ 

ʨʘʟʥʳʝ  ʩʪʦʨʦʥʳ ʦʪ ʧʨʷʤʦʡ, ʠ d-=d , ʢʦʛʜʘ ʪʦʯʢʘ 
*M  ʠ ʥʘʯʘʣʦ 

ʢʦʦʨʜʠʥʘʪ ʣʝʞʘʪ  ʧʦ ʦʜʥʫ  ʩʪʦʨʦʥʫ ʦʪ ʧʨʷʤʦʡ, 0=d  ʜʣʷ ʪʦʯʝʢ 

ʣʝʞʘʱʠʭ ʥʘ ʧʨʷʤʦʡ. 

ʏʪʦʙʳ ʥʘʡʪʠ ʦʪʢʣʦʥʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʠ 
*M  ʦʪ 

ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʡ, ʥʫʞʥʦ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʵʪʦʡ ʧʨʷʤʦʡ ʚʤʝʩʪʦ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʜʩʪʘʚʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ
*M . 

pyx ** -+= aad sincos . 

 

 

3.8 ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ  

 

ʇʨʠʚʝʜʝʤ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʚʠʜʫ 

0=++ CByAx  

0sincos =-+ pyx aa  

ʦʙʘ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʨʷʤʫʶ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ. 

ʋʤʥʦʞʠʤ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʴ m 

0=++ CByAx mmm  

am cos=A , am sin=B , pA -=m  

ɺʦʟʚʝʜʝʤ ʧʝʨʚʳʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʠ ʩʣʦʞʠʤ     

( )1222 =+BAm  

ʦʪʩʶʜʘ,         
22

1

BA +
°=m   - ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ. 

ʀʟ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ pA -=m , ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʢ 

ʥʦʨʤʠʨʫʶʱʝʛʦ ʤʥʦʞʠʪʝʣʷ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʟʥʘʢʫ ʩʚʦʙʦʜʥʦʛʦ 

ʯʣʝʥʘ ʥʦʨʤʠʨʫʝʤʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 

ʚʠʜʫ ʦʙʝ ʯʘʩʪʠ ʝʛʦ ʫʤʥʦʞʘʶʪ ʥʘ ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ, ʟʥʘʢ 

ʚʳʙʠʨʘʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʟʥʘʢʫ ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ ʚ ʦʙʱʝʤ 

ʫʨʘʚʥʝʥʠʠ ʧʨʷʤʦʡ. 
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ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ  ʜʦ ʧʨʷʤʦʡ ʨʘʚʥʦ ʤʦʜʫʣʶ ʦʪʢʣʦʥʝʥʠʷ 

ʵʪʦʡ ʪʦʯʢʠ   d=d  

22

00

BA

CByAx
d

+

++
=  

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ, ʥʫʞʥʦ 

ʧʨʠʚʝʩʪʠ ʫʨʘʚʥʝʥʠʝ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʚʠʜʫ, ʚʟʷʚ ʣʝʚʫʶ ʯʘʩʪʴ 

ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʧʦʜʩʪʘʚʠʪʴ ʚ ʥʝʝ ʚʤʝʩʪʦ ʪʝʢʫʱʠʭ 

ʢʦʦʨʜʠʥʘʪ ʢʦʦʨʜʠʥʘʪʳ ʜʘʥʥʦʡ ʪʦʯʢʠ. ɸʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʯʠʩʣʘ ʠ ʜʘʩʪ ʠʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

 

 ʇʨʠʤʝʨ ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ( )3,7-A  ʜʦ ʧʨʷʤʦʡ, 

ʟʘʜʘʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 01543 =++ yx .  

ʈʝʰʝʥʠʝ 

,C,BA 0152516922 >==+=+  

 ʧʦʵʪʦʤʫ ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ ʨʘʚʝʥ 
5

1
- ,  

ʠ ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʠʤʝʝʪ ʚʠʜ: 

03
2

4

5

3
=--- yx  

ʇʦʜʩʪʘʚʠʚ ʚ ʝʛʦ ʣʝʚʫʶ ʯʘʩʪʴ ʚʤʝʩʪʦ x  ʠ y  ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ A , ʧʦʣʫʯʠʤ, ʯʪʦ ʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʷʤʦʡ ʨʘʚʥʦ               

( ) .,8433
5

4
7

5

3
-=--Ö-Ö-  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ A  ʜʦ ʜʘʥʥʦʡ ʧʨʷʤʦʡ 

ʨʘʚʥʦ 4,8. 

 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ʅʘʧʠʰʠʪʝ ʠʟʚʝʩʪʥʳʝ ʚʠʜʳ ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ ʥʘ 
ʧʣʦʩʢʦʩʪʠ ʠ ʦʙʲʷʩʥʠʪʝ ʩʤʳʩʣ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ 

ʵʪʠ ʫʨʘʚʥʝʥʠʷ.  

2. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ?  

3. ʋʩʣʦʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ 
ʧʨʷʤʳʭ.  
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ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ  

1. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʠ ʧʦʩʪʨʦʠʪʴ ʧʨʷʤʫʶ ʥʘ 

ʯʝʨʪʝʞʝ, ʟʥʘʷ ʝʸ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ k ʠ ʦʪʨʝʟʦʢ "b ", 

ʦʪʩʝʢʘʝʤʳʡ ʝʶ ʥʘ ʦʩʠ Oy: ʘ) 
3

2
=k , 3=b ; ʙ) 3=k , 

0=b ; ʚ) 0=k , 2-=b ; ʛ)
4

3
-=k , 3=b .  

2. ɼʘʥʘ ʧʨʷʤʘʷ .yx 0432 =++  ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ 

ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ( )1,2M : ʘ) ʧʘʨʘʣʣʝʣʴʥʦ 

ʜʘʥʥʦʡ ʧʨʷʤʦʡ; ʙ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʜʘʥʥʦʡ ʧʨʷʤʦʡ.  

3. ɼʘʥʳ ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

0532 =+- yx , 0723 =-+ yx  ʠ ʦʜʥʘ ʠʟ ʝʛʦ ʚʝʨʰʠʥ 

( ).3;2-A  ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ ʜʨʫʛʠʭ ʩʪʦʨʦʥ ʵʪʦʛʦ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ.  

4. ɼʘʥʳ ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

02 =- yx , ʠ ʫʨʘʚʥʝʥʠʝ ʦʜʥʦʡ ʠʟ ʝʛʦ ʜʠʘʛʦʥʘʣʝʡ 

0157 =-+yx . ʅʘʡʪʠ ʚʝʨʰʠʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ.  

5. ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ ( )12;8-P  ʥʘ ʧʨʷʤʫʶ, 

ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʪʦʯʢʠ ( ) ( ).1;5ʠ3;2 -- BA   ʅʘʡʪʠ 

ʪʦʯʢʫ ʄ1 , ʩʠʤʤʝʪʨʠʯʥʫʶ ʪʦʯʢʝ ( )9,82 -M  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ ( )4,3-A  

ʠ ( )2,1--B .  

6. ɼʘʥʳ ʩʝʨʝʜʠʥʳ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ( )1,21M , ( )3,52M  

ʠ ( )4,33 -M . ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʝʛʦ ʩʪʦʨʦʥ.  

7. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʄ1 ( 2; 1), ʄ2 ( - 1; - 1 ) ʠ 

ʄ3 ( 3; 2 ). ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʝʛʦ ʚʳʩʦʪ.  

8. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸ ( 1; - 1 ), ɺ ( - 2; 1 ) ʠ ʉ ( 

3; 5 ). ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ 

ʠʟ ʚʝʨʰʠʥʳ ɸ ʥʘ ʤʝʜʠʘʥʫ, ʧʨʦʚʝʜʝʥʥʫʶ ʠʟ ʚʝʨʰʠʥʳ ɺ.  

9. ʆʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ:  

ʘ) ;yx,yx 023075 =+=+- ;  

ʙ) 03320723 =-+=+- yx,yx ;  
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ʚ) 0342042 =+-=-- yx,yx ;  

ʛ) 03250123 =+-=-+ yx,yx .  

10. ɼʘʥʳ ʫʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ 0143 =-+ yx , 

0177 =-- yx , 0317 =++yx . ɼʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʦʪ 

ʪʨʝʫʛʦʣʴʥʠʢ ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ. ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʧʨʠ 

ʧʦʤʦʱʠ ʩʨʘʚʥʝʥʠʷ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

11. ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ɸɺʉ ʜʘʥʳ: ʫʨʘʚʥʝʥʠʝ ɸɺ 

0235 =+- yxAB , ʫʨʘʚʥʝʥʠʷ ʚʳʩʦʪ AM 

0134 =+- yx  ʠ BN 02227 =-+ yx . ʉʦʩʪʘʚʠʪʴ 

ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ ʜʨʫʛʠʭ ʩʪʦʨʦʥ ʠ ʪʨʝʪʴʝʡ ʚʳʩʦʪʳ ʵʪʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ.  

12. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʝʩʣʠ ʜʘʥʳ 
ʦʜʥʘ ʠʟ ʝʛʦ ʚʝʨʰʠʥ ɺ (- 4; - 5) ʠ ʫʨʘʚʥʝʥʠʷ ʜʚʫʭ ʚʳʩʦʪ 

0435 =-+ yx  ʠ 01383 =++ yx .  

13. ʆʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ "a" ʠ "b" ʜʚʝ ʧʨʷʤʳʝ 
012 =-- yax , 046 =-- byx : ʘ) ʠʤʝʶʪ ʦʜʥʫ ʦʙʱʫʶ 

ʪʦʯʢʫ; ʙ) ʧʘʨʘʣʣʝʣʴʥʳ; ʚ) ʩʦʚʧʘʜʘʶʪ.  

14. ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʪʩʝʢʘʝʤʦʛʦ ʧʨʷʤʦʡ  

01243 =-- yx ʦʪ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʫʛʣʘ.  

15. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 
ʪʦʯʢʫ ʈ (2; 3) ʠ ʦʪʩʝʢʘʝʪ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʷʭ ʦʪʨʝʟʢʠ 

ʨʘʚʥʦʡ ʜʣʠʥʳ, ʩʯʠʪʘʷ ʢʘʞʜʳʡ ʦʪʨʝʟʦʢ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ.  

 

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

1. ʘ) 0932 =+- yx , ʙ) 03 =-yx  , ʚ) 02=+y , ʛ) 

01243 =-+ yx ;  

2. ʘ) 0732 =-+ yx , ʙ) 0423 =-- yx ;  

3. 0423 =-- yx ;  

4. (2; 1), (4; 2), (- 1; 7), (1; 8);  

5. (- 12; 5);  

6. ( )5;101 -M ;  

7. 023 =+ yx ; 

8. 01332 =-- yx ; 
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9. ;yx 01227 =--  

10. a) 0285 =-+yx  , ʙ) 01832 =-- yx , ʚ) 0, ʛ) 

01134 =-+ yx ;  

11. BC: 02=++yx  CA: 01323 =-+ yx , CN: 

034 =-+yx  

12. 
4

p
 

13. ʘ) ʧʨʠ 
2

p
, ʙ) ʧʨʠ 3=a  ʠ 

11

16
tgarc , ʚ) ʧʨʠ 3=a  ʠ 

2=b ;  

14. 02243;16;6 =-+ yx  
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ɻʣʘʚʘ  4  ʇʨʷʤʘʷ ʣʠʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
 

ʏʝʨʝʟ ʢʘʞʜʫʶ ʧʨʷʤʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʭʦʜʠʪ 

ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʣʦʩʢʦʩʪʝʡ. ʃʶʙʳʝ ʜʚʝ ʠʟ ʥʠʭ, 

ʧʝʨʝʩʝʢʘʷʩʴ, ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʨʘʚʥʝʥʠʷ ʣʶʙʳʭ ʜʚʫʭ ʪʘʢʠʭ ʧʣʦʩʢʦʩʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʩʦʚʤʝʩʪʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʷ ʵʪʦʡ ʧʨʷʤʦʡ. 

ʇʨʷʤʫʶ ʣʠʥʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ 

ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʤ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤ 

ʧʣʦʩʢʦʩʪʷʤ. 

 

4.1ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʢʘʢ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ 

ʧʣʦʩʢʦʩʪʝʡ 

 
ʇʫʩʪʴ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ P1 ʠ P2 ʟʘʜʘʥʳ, ʪʦʛʜʘ ʩʠʩʪʝʤʘ 

ʫʨʘʚʥʝʥʠʡ 

í
ì
ë

=+++

=+++

0

0

2222

1111

DzCyBxA

DzCyBxA
 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʠ ʩʠʩʪʝʤʫ  ʥʘʟʳʚʘʶʪ ʦʙʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ. 

ʇʨʷʤʘʷ ʣʠʥʠʷ ʙʫʜʝʪ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʘ, ʝʩʣʠ 

ʥʘ ʥʝʡ ʬʠʢʩʠʨʦʚʘʪʴ ʪʦʯʢʫ 

( )0000 ,, zyxM  ʠ ʚʝʢʪʦʨ 

{ },=S m,n p , 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʵʪʦʡ ʧʨʷʤʦʡ. 

ʊʦʯʢʫ 0M  ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʘ ʚʝʢʪʦʨ 

S  - ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʡ.  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʂʘʞʜʳʡ, ʥʝ ʨʘʚʥʳʡ ʥʫʣʶ ʚʝʢʪʦʨ, ʣʝʞʘʱʠʡ 

ʥʘ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʝʡ, ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʵʪʦʡ ʧʨʷʤʦʡ. 
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ʃʶʙʦʡ ʠʟ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

 ʧʨʷʤʦʡ { }nmla ,,=
. 

4.2 ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

 

ʇʫʩʪʴ 0r - ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ 0M , r - ʨʘʜʠʫʩ-

ʚʝʢʪʦʨ ʪʝʢʫʱʝʡ ʪʦʯʢʠ M  ʧʨʷʤʦʡ.  

ʊʦʛʜʘ ʚʝʢʪʦʨ 00 rrMM -=  ʢʦʣʣʠʥʝʘʨʝʥ ʥʘʧʨʘʚʣʷʶʱʝʤʫ 

ʚʝʢʪʦʨʫ ʧʨʷʤʦʡ S, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ,StMMrr 00 Ö==-  

ʛʜʝ t  - ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ, ʥʘʟʳʚʘʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ. 

ʋʨʘʚʥʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʳʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ. 

ɽʩʣʠ 

{ } { } { }= = =
0 0 0 0

r x,y,z , r x ,y ,z , S m,n,p , 

ʪʦ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʫʨʘʚʥʝʥʠʷ  ʚ ʢʦʦʨʜʠʥʘʪʥʦʤ ʚʠʜʝ: 

.

ptzz

ntyy

mtxx

î
í

î
ì

ë
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+=

+=

0

0

0

 

- ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʪʦʯʢʫ ( )0000 ,z,yxM   ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ { }.nm,l,a=   

ʀʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ t , ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʣʶʙʦʡ 

ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʧʨʷʤʦʡ. 

 

4.3ʂʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ  

ʇʨʝʦʙʨʘʟʫʝʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʢ ʩʣʝʜʫʶʱʝʤʫ 

ʚʠʜʫ .
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ʆʪʩʶʜʘ      
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.
p

zz

n

yy

m

xx 000 -
=

-
=
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ʋʨʘʚʥʝʥʠʷ  ʥʘʟʳʚʘʶʪʩʷ ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

ʧʨʷʤʦʡ. 

ʋʛʣʳ, ʦʙʨʘʟʫʝʤʳʝ ʧʨʷʤʦʡ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ, ʥʘʭʦʜʷʪ ʧʦ 

ʬʦʨʤʫʣʘʤ  

222
cos

nml

l

++
=a , 

222
cos

nml

m

++
=b , 

222
cos

nml

n

++
=g . 

 

4.4 ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʪʦʯʢʠ 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨ 

,MMa 21=  ʦʪʩʶʜʘ 121212 zzn,yym,xxl -=-=-=  
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12

1

12
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4.5ʇʝʨʝʭʦʜ ʦʪ ʦʙʱʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ ʢ ʢʘʥʦʥʠʯʝʩʢʠʤ 

 
ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʦʪ ʦʙʱʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ ʢ ʢʘʥʦʥʠʯʝʩʢʠʤ, 

ʥʫʞʥʦ ʥʘʡʪʠ ʢʘʢʫʶ-ʣʠʙʦ ʪʦʯʢʫ M1(x1,y1,z1) ʥʘ ʧʨʷʤʦʡ. 

ʇʫʩʪʴ ʧʨʷʤʘʷ L ʟʘʜʘʥʘ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ  

0

0

2222

111

=+++

=+++

DzCyBxA

DzCyBxA
 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M1(x1,y1,z1) ʥʘʭʦʜʷʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʷ, ʟʘʜʘʚ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ.  

ɿʘ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ s
d

 ʤʦʞʥʦ ʚʟʷʪʴ ʚʝʢʪʦʨ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ.  
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( ) ( )

CBA

CBA

kji
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:C,B,ANʠC,B,AN
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11121

22221111

=³=
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 ʇʨʠʤʝʨ ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʟʘʜʘʥʦ ʚ ʦʙʱʝʤ ʚʠʜʝ   

0542

04

=+--

=-++

xyx

zyx
. ʅʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ 

ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ. 

 

ʈʝʰʝʥʠʝ  
 

ɼʣʷ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʡ ʥʫʞʥʦ ʟʥʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʢʘʢʦʡ-ʣʠʙʦ 

ʪʦʯʢʠ 0M  ʥʘ ʧʨʷʤʦʡ ʠ ʢʦʦʨʜʠʥʘʪʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʧʨʘʚʣʷʶʱʝʛʦ 

ʚʝʢʪʦʨʘ S
d

 ʧʨʷʤʦʡ. ʅʘʭʦʜʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ( )0000 ,z,yxM .  

ɼʣʷ ʵʪʦʛʦ ʦʜʥʫ ʠʟ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʝʤ ʧʨʦʠʟʚʦʣʴʥʦ (ʪʘʢ, ʯʪʦʙʳ 

ʦʩʪʘʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ 

ʠʤʝʣʘ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ), ʩʢʘʞʝʤ, 00 =z .  

ʇʦʩʣʝ ʵʪʦʛʦ ʨʝʰʘʝʤ ʩʠʩʪʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ x0 ʠ y0  

.;;M,
yx

yx
ö
÷

õ
æ
ç

å
-Ý

í
ì
ë

=+Ö--

=-++
0

3

13

3

1

05042

040
0

00

00  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢʪʦʨʘ 

S  ʥʘʤ ʥʫʞʥʳ ʢʦʦʨʜʠʥʘʪʳ 

ʝʱʝ ʦʜʥʦʡ ʪʦʯʢʠ 1M  ʥʘ 

ʧʨʷʤʦʡ, ʪʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʤʦʞʥʦ ʚʟʷʪʴ ʚʝʢʪʦʨ  .MM 10  

 ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ 1M  ʙʝʨʝʤ, 

ʥʘʧʨʠʤʝʨ  

11=z , ʘ 1x  ʠ 1y  ʥʘʭʦʜʠʤ ʠʟ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 
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ʊʦʛʜʘ   .;1
3

4
1;MMS 10

ý
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-==  

ʂʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʠʤʝʶʪ ʚʠʜ  
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ʆʜʠʥ ʠʟ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʠ ʢʘʢ 

ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʝʡ, ʪ.ʝ.  
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kji

nnS 211
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=³=  

 ʇʨʠʤʝʨ  ɼʘʥʳ ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ 
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1

1

1 -
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ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʷʤ. 

 

ʈʝʰʝʥʠʝ 

 

ɿʘʧʠʩʳʚʘʝʤ ʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ 
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ʇʦʩʣʝʜʥʷʷ ʩʠʩʪʝʤʘ ʠ ʜʘʝʪ ʦʪʚʝʪ. 

 

4.6ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 
ü ʆʧʨʝʜʝʣʝʥʠʝ ʋʛʣʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʣʶʙʦʡ ʠʟ ʫʛʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ 
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ʜʚʫʤʷ ʧʨʷʤʳʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʯʝʨʝʟ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʜʘʥʥʳʤ ʧʨʷʤʳʤ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ - ʵʪʦ ʫʛʦʣ j 

ʤʝʞʜʫ ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘʤʠ, ʪ.ʝ. 
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2
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1

2

1
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ppnnmm
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ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ 

 - ʵʪʦ ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʚʝʢʪʦʨʦʚ:  

0ppnnmmSS 21212121 =++=Ö , 

ʋʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ - ʵʪʦ ʫʩʣʦʚʠʝ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ (ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ) ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ: 

2

1

2

1

2

1

p

p

n

n

m

m
==  

V ɿʘʤʝʯʘʥʠʝ ɺʳʜʝʣʠʤ ʦʩʦʙʦ ʪʦʪ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʦʜʥʘ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʧʣʦʩʢʦʩʪʴ Oxy, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʷʤʘʷ ʣʝʞʠʪ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʧʣʦʩʢʦʩʪʠ Oxy. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ  ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ 

ʚʠʜʝ: .
DByAx

z

í
ì
ë

=++

=

0

0
 

ʈʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨ { }B,0A,n= . ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʣʦʩʢʦʩʪʠ Oxy, ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʢ ʧʣʦʩʢʦʩʪʠ 0=++ DByAx  

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʢ ʧʨʷʤʦʡ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʩʠʩʪʝʤʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʣʝʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʪʦʯʢʠ 

ʧʣʦʩʢʦʩʪʠ Oxy, ʪʦ ʪʨʝʪʴʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʠ ʚʝʢʪʦʨʦʚ ʥʝ 

ʙʫʜʝʤ ʟʘʧʠʩʳʚʘʪʴ, ʚʩʝʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʷ, ʯʪʦ ʦʥʠ ʨʘʚʥʷʶʪʩʷ 

ʥʫʣʶ. ʂʘʢ ʫʞʝ ʦʪʤʝʪʠʣʠ, ʫʨʘʚʥʝʥʠʶ 0=++ DByAx  ʚ 

ʧʣʦʩʢʦʩʪʠ 0=z  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʷʤʘʷ. ʇʦʵʪʦʤʫ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʫʨʘʚʥʝʥʠʝ  

0=++ DByAx  

ʥʘʟʳʚʘʶʪ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ.  
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V ɿʘʤʝʯʘʥʠʝ ʇʫʩʪʴ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʜʥʦʡ ʠʟ 

ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʥʘʧʨʠʤʝʨ ʦʩʠ Ox. ʊʦʛʜʘ ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʚʝʢʪʦʨ ʧʨʷʤʦʡ s  ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ Ox, ʠ , 0=m .  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʧʨʠʤʫʪ 

ʚʠʜ 

î
í

î
ì

ë

+=

+=

=

tp.zz

tn,yy

,xx

1

1

1

 

ʀʩʢʣʶʯʘʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʧʘʨʘʤʝʪʨ t, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ 
ʧʨʷʤʦʡ ʚ ʚʠʜʝ  

î
í

î
ì

ë

-
=

-

=-

.
p

zz

n

yy

,xx

11

1 0

 

ʆʜʥʘʢʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʤʩʷ ʬʦʨʤʘʣʴʥʦ ʟʘʧʠʩʳʚʘʪʴ 

ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʚ ʚʠʜʝ  

.
p

zz

n

yyxx 111

0

-
=

-
=

-
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʦʜʥʦʡ ʠʟ ʜʨʦʙʝʡ ʩʪʦʠʪ 

ʥʫʣʴ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ. 
ɸʥʘʣʦʛʠʯʥʦ, ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʷʤ 

p

zzyyxx
11

00

-
=

-
=

-
 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʦʩʷʤ Ox ʠ Oy ʠʣʠ 

ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʩʠ Oz. 

 ʇʨʠʤʝʨ ʉʦʩʪʘʚʠʪʴ ʢʘʥʦʥʠʯʝʩʢʠʝ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ( )2;0;11M  

ʧʘʨʘʣʣʝʣʴʥʦ ʚʝʢʪʦʨʫ .j3i2s -=   

ʈʝʰʝʥʠʝ 

ʂʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ: .
zyx

0

2

32

1 +
=

-
=

-
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ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ: 

î
í

î
ì

ë

-=

-=

+=

.z

t,y

,tx

2

3

12

  

 ʇʨʠʤʝʨ ʅʘʡʜʠʪʝ ʪʦʯʢʫ, ʩʠʤʤʝʪʨʠʯʥʫʶ ʜʘʥʥʦʡ  

( )2;3;0 -M  ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ 
1

51

1

51

0

50 .z.y.x -
=

-

+
=

-
.  

ʈʝʰʝʥʠʝ 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ a ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ l . 

( ).1,10,sn -==   

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( )( )( ) 02300 =+++-- zyx:a  ʠʣʠ 

01=-+- zy . 

ʅʘʡʜʸʤ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ l  ʠ a: 

 

 

î
î
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î
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î
î

ì

ë

=-+++

+=

--=
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ë

=-+-

=
-

=
-

+
=

-

.t

,.z

,.y

,.x

..t.t

,.tz

,.ty

,.x

.zy

t,
.z.y.x

1

50

50

50

015151

51

51

50

01

1

51

1

51

0

50

 
ʀʪʘʢ, ( )5.0;5.0;5.0 -N .  

ʇʫʩʪʴ ʠʩʢʦʤʘʷ ʪʦʯʢʘ 1M  ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ ( )zyxM ,,1 .  

ʊʦʛʜʘ ʦʯʝʚʠʜʥʦ ʨʘʚʝʥʩʪʚʦ ʚʝʢʪʦʨʦʚ ,NMMN 1= , ʪ.ʝ. 

( )( )5.0;5.0;5.05.2;5.2;5.0 -+-= zyx . ʆʪʢʫʜʘ 3,2,1 === zyx  

ʠʣʠ ( )3;2;11M . 

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ  
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1. ʉʦʩʪʘʚʠʪʴ ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʪʦʯʢʫ ( )3;0;2M  ʧʘʨʘʣʣʝʣʴʥʦ: ʘ) ʚʝʢʪʦʨʫ 

{ },3;52;a -= , ʙ) ʧʨʷʤʦʡ ,
zyx

1

1

2

2

5

1

-

+
=

+
=

-
 ʚ) ʦʩʠ 

Ox.  

2. ʅʘʧʠʩʘʪʴ ʢʘʥʦʥʠʯʝʩʢʠʝ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ 

ʧʨʷʤʦʡ 
í
ì
ë

=--+

=-+-

04523

0432

zyx

zyx
.  

3. ʉʧʨʦʝʮʠʨʦʚʘʪʴ ʧʨʷʤʫʶ 
í
ì
ë

=-+-

=--+

02232

0123

zex

zyx
 ʥʘ 

ʧʣʦʩʢʦʩʪʴ .zyx 0532 =-++   

4. ʏʝʨʝʟ ʪʦʯʢʫ ʄ (2; - 3; 1) ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʨʷʤʳʤ 
í
ì
ë

=++-

=-+

0242

012

zyx

zy
 ʠ 

í
ì
ë

=-+-

=++

033

0623

zyx

zx
.  

5. ɺ ʧʣʦʩʢʦʩʪʠ XOZ ʥʘʡʪʠ ʧʨʷʤʫʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ 

ʧʨʷʤʦʡ 
1

5

2

1

3

2 -
=

-

+
=

- zyx
 ʠ ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʥʘʯʘʣʦ 

ʢʦʦʨʜʠʥʘʪ.  

6. ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ 
í
ì
ë

=-+

=+-

012

012

zy

zx
 ʠ ʧʨʷʤʦʡ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʠ ʯʝʨʝʟ ʪʦʯʢʫ 

( )1;1;1 --M .  

7. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

( )0;3;4-M  ʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʤʦʡ 
í
ì
ë

=-+

=-+-

02

042

zyx

zyx
  

8. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʠʟ 

ʪʦʯʢʠ ( )4;3;2-M  ʥʘ ʦʩʴ OY.  

9. ʏʝʨʝʟ ʪʦʯʢʫ ( )3;5;2-M  ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ:  

ʘ) ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ OZ;  
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ʙ) ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʨʷʤʦʡ ;
zyx

9

3

6

2

4

1 +
=

-

-
=

-
  

ʚ) ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʨʷʤʦʡ .
zyx

zyx

í
ì
ë

=--+

=-+-

0745

0132
  

10. ʇʨʦʚʝʨʠʪʴ, ʧʝʨʝʩʝʢʘʶʪʩʷ ʣʠ ʧʨʷʤʳʝ:  

ʘ) 
4

5

1

7

2

1 -
=

-
=

- zyx
  ʠ  ;

zyx

12

1

3

6
=

-

+
=

-
  

 ʙ)
í
ì
ë

=+-

=-+

032

014

yx

zx
 ʠ 
í
ì
ë

=-+

=+-+

082

043

zy

zyx
.  

 

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  
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==
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8. 
4

4

0

3

2

2 -
=

+
=

- zyx
;  

9. ʘ) ,
y

x

í
ì
ë

=+

=-

05
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  ʙ) 
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3
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4

2 -
=

-

+
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- zyx
,  

ʚ) 
13

3

17

5

11

2 -
=

+
=

-

- zyx
;  

10. ʘ) ʜʘ,  ʙ) ʜʘ.  



ɻʣʘʚʘ 5 ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ 
 

5.1ʋʛʣʦʤ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ 

ʇʫʩʪʴ ʧʣʦʩʢʦʩʪʴ (ʈ) ʟʘʜʘʥʘ ʫʨʘʚʥʝʥʠʝʤ 

0=+++ DCzByAx  

ʘ ʧʨʷʤʘʷ L - ʩʚʦʠʤʠ ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

p

zz

n

yy

m

xx 000 -
=

-
=

-
 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ  ʠ ʧʣʦʩʢʦʩʪʴʶ.  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʋʛʣʦʤ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ 
ʥʘʟʦʚʝʤ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʝʝ ʧʨʦʝʢʮʠʝʡ ʥʘ ʧʣʦʩʢʦʩʪʴ 

ʊʦʛʜʘ ʫʛʦʣ j ʤʝʞʜʫ 

ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 
2

p
.  

ʇʫʩʪʴ n - ʥʦʨʤʘʣʴʥʳʡ 

ʚʝʢʪʦʨ ʧʣʦʩʢʦʩʪʠ, ʘ S - 

ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ 

ʧʨʷʤʦʡ.  

ʊ.ʢ. jj sin
2

cos =ö
÷

õ
æ
ç

å
- , ʪʦ 

222222
pnmCBA

CpBnAm

Sn

Sn
sin

++Ö++

++
==

Ö

Ö
=j  

 

ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ.  

ʇʦʩʢʦʣʴʢʫ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʠ 

ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ( )zyx ,,  ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ .

DCzByAx
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ɿʘʧʠʰʝʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ   

0 0 0, , .x x mt y y nt z z pt= + = + = + 
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ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ( )zyx ,, , ʥʘʡʜʝʥʥʳʝ ʠʟ 

ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ, ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʨʘʚʥʝʥʠʶ 

ʧʣʦʩʢʦʩʪʠ, ʪ.ʝ. 

( ) ( ) ( ) .0000 =++++++ DptzCntyBmtxA  

ʆʪʩʶʜʘ ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ t  ʜʣʷ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ 

CpBnAm

CzCyByAx
t

++

+++
-= 0000  

ʠ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʷʤʦʡ 

ʚʳʯʠʩʣʷʝʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ( )zyx ,, . ɺʦʟʤʦʞʥʳ 

ʩʣʫʯʘʠ: 

ü ɽʩʣʠ 0Am Bn Cp n S+ + = Ö ,̧ ʪʦ ʧʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ 
ʠʤʝʶʪ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ 

ü ɽʩʣʠ 0Am Bn Cp n S+ + = Ö = ʠ  

0 0 0 0Ax By Cz D+ + + ,̧ ʪʦ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, 

ʥʦ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ. 

ü ɽʩʣʠ 0Am Bn Cp n S+ + = Ö = ʠ  

0 0 0 0Ax By Cz D+ + + =, ʪʦ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ ʠ 

ʪʦʯʢʘ ( )0 0 0, ,x y z  ʧʨʷʤʦʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ʧʣʦʩʢʦʩʪʠ, 

ʪ.ʝ. ʧʨʷʤʘʷ  ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ. 

 

5.2 ʋʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ  

 

ʚʝʢʪʦʨʳ { }nmla ,,=  ʠ  { }CBAN ,,=  ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ 

0=++ CnBmAl  

-ʫʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ. 
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 ʇʨʠʤʝʨ ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ  

ʯʝʨʝʟ ʧʨʷʤʫʶ 

 
í
ì
ë

=+++

=+++

0434

06523

zyx

zyx

 

ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ
3

1

2

5

3

1

-

+
=

-
=

- zyx
. 

ʈʝʰʝʥʠʝ 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʫʯʢʘ ʧʣʦʩʢʦʩʪʝʡ 

( ) 04346523 =+++++++ zyxzyx l  

ʠʣʠ 

( ) ( ) ( ) 04635423 =+++++++ llll zyx  

ʠʩʧʦʣʴʟʫʝʤ ʫʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ  

0=++ CnBmAl  

ʠʤʝʝʤ 

( ) ( ) ( ) 035342233 =+-+++ lll  

1=l ,ʠʤʝʝʤ       

010864 =+++ zyx   . 

 

5.3 ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ  

 

ɺʝʢʪʦʨʳ { }nmla ,,=  ʠ  { }CBAN ,,=  ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳ 

n

C

m

B

l

A
==  

-ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ. 

 

 ʇʨʠʤʝʨ ʅʘʧʠʩʘʪʴ ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ( )7;7;3-K  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʣʦʩʢʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʪʦʯʢʠ ( )2;2;6 --L , ( )5;5;1-M , 

( )1;3;2N . 

ʈʝʰʝʥʠʝ 

ɿʘ ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ 

,,, NML  ʤʦʞʥʦ ʚʟʷʪʴ ʚʝʢʪʦʨ, ʢʦʣʣʠʥʝʘʨʥʳʡ ʚʝʢʪʦʨʫ 

:LNLM³  
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( )

7k5j2in

7k5j2i963k45j18i

318

377

kji

LNLM

3k,j8iLM3k,7j7iLM

-+=Ý

-+=+--=--=³

++=--=

 

ɺʝʢʪʦʨ ʥʦʨʤʘʣʠ ʢ ʧʣʦʩʢʦʩʪʠ  ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʡ S, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʢʫ K  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ( )NML :  

7

7

5

7

2

3
:

-

-
=

+
=

- zyx
S  

   - ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ.  

ʆʪʚʝʪ     
7

7

5

7

2

3

-

-
=

+
=

- zyx
     

 ʇʨʠʤʝʨ ʅʘʧʠʩʘʪʴ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ( )9;2;3--L  ʠ ʧʨʷʤʫʶ 

1

9

4

6

4

5

-

+
=

-

-
=

- zyx
 

ʈʝʰʝʥʠʝ 

ʇʦ ʫʩʣʦʚʠʶ ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ( )9;6;5 -M  ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ kjis --= 44 . ʏʪʦʙʳ ʥʘʡʪʠ ʚʝʢʪʦʨ 

ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʚʝʢʪʦʨ 

18k8j8iLM ++= , ʘ ʟʘʪʝʤ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ  

( )kjikji

kji

LMs 44516646480

1888

144 ++=++=

-

--=³  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, kjin 445 ++=   - ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ 

ʧʣʦʩʢʦʩʪʠ. 

ʊʦʛʜʘ 

( ) ( ) ( ) 0445,0942435 =++Ý=-++++ zyxzyx    - 

ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ. 

ʆʪʚʝʪ   013445 =-++ zyx . 
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 ʇʨʠʤʝʨ ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʷʤʳʤʠ:  

5

7

1

6

6

4
,

5

8

2

5

7

5

-

-
=

-
=

-

-

-
=

-
=

- zyxzyx
 

ʈʝʰʝʥʠʝ 

ʈʘʩʩʪʦʷʥʠʝ pʤʝʞʜʫ ʧʨʷʤʳʤʠ ʨʘʚʥʦ ʜʣʠʥʝ ʚʝʢʪʦʨʘ, 

ʩʦʝʜʠʥʷʶʱʝʛʦ ʜʚʝ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʥʳʤ ʧʨʷʤʳʤ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʨʝʜʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʝʢʪʦʨʦʚ ʥʘʠʤʝʥʴʰʫʶ 

ʜʣʠʥʫ. 

ɽʩʣʠ ʥʘʡʪʠ ʧʣʦʩʢʦʩʪʴ P ,ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʦʜʥʫ ʧʨʷʤʫʶ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʪʦʨʦʡ, ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ p  ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ ʙʫʜʝʪ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʵʪʦʡ ʧʣʦʩʢʦʩʪʴʶ ʠ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʦʡ ʚʪʦʨʦʡ ʧʨʷʤʦʡ. ʅʘʡʜʝʤ ʵʪʫ ʧʣʦʩʢʦʩʪʴ.  

ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʱʝʤ ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ P : 

( ) 08zyx:P0,8z5y5x

k.jin5k,5j5i

516

527

kji

=-+-Ý=-+---Ý

+-=Ý-+-=

-

-
  

-ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ. 

ʅʘʭʦʜʠʤ ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ P :  

3
3

8

3

7

3

6

3

4
,0

3

8

333
=-+-=Ý=-+- p

zyx
 

ʆʪʚʝʪ:  3=p         

 ʇʨʠʤʝʨ ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ( )8;1;7--M  ʜʦ 

ʧʨʷʤʦʡ     
1

1

3

4

2

5

-

-
=

-

+
=

- zyx
 

ʈʝʰʝʥʠʝ 

ʅʘʡʜʝʤ ʧʣʦʩʢʦʩʪʴ P, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʪʦʯʢʫ M  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʟʘʜʘʥʥʦʡ ʧʨʷʤʦʡ L . 

( ) ( )( ) 01932:,081372 =+--Ý=--+-+ zyxPzyx  

ʅʘʡʜʝʤ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ N ʧʨʷʤʦʡ L  ʠ ʧʣʦʩʢʦʩʪʠ P .  

ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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î
î

í

î
î

ì

ë

=+--

-=-

-=+

=-

01932

1

34

25

zyx

tz

y

tx

Ý   

( ) ( )( ) 0191433522

1

43

52

=+-----+

-=

--=

+=

ttt

tz

ty

tx

 

ö
÷

õ
æ
ç

å
--=Ý

7

27
,

7

32
,

7

5
,

7

20
Nt . 

  ʈʘʩʩʪʦʷʥʠʝ p  ʦʪ ʪʦʯʢʠ M  ʜʦ ʧʨʷʤʦʡ L  ʨʘʚʥʦ   MN , ʪ.ʢ. 

7

4298
MNpʪʦ,

7

29

7

39

7

44
==-+= kjiMN  

ʆʪʚʝʪ:     
7

4298
p=

 
ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ çʇʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴè 

1. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ?  

2. ʋʩʣʦʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʦʡ 
ʠ ʧʣʦʩʢʦʩʪʠ.  

3. ʂʘʢ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʠʤʝʶʪ ʪʦʯʢʫ 
ʧʝʨʝʩʝʯʝʥʠʷ, ʧʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʧʨʷʤʘʷ 

ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʝʡ?  

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʷʤʘʷ 54,14,23 -=+-=-= tztytx  

ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ 05634 =--- zyx . 

2. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʷʤʘʷ  
í
ì
ë

=---

=-+-

012

05235

zyx

zyx
ʣʝʞʠʪ ʚ  

3. ʧʣʦʩʢʦʩʪʠ  07734 =-+- zyx . 

4. ʅʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ:  

ʘ) 0132,
62

1

1

1
=-++=

-

+
=

-
zyx

zyx
;  

5. ʙ) 0152,
5

1

1

2

3

3
=-+-

-

+
=

-

-
=

+
zyx

zyx
;  

6. ʚ) 0622,
2

3

3

1

2

2
=+-+

-
=

-
=

-

+
zyx

zyx
.  
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7. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

)1;2;1( -M  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʨʷʤʦʡ  

8. 
í
ì
ë

=+-+

=-+-

02

032

zyx

zyx
.  

9. ʇʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ Aʠ D  ʧʨʷʤʘʷ  

10. 3,14,24 -=+-=+= tztytx  ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ 

11. 042 =+-+ DzyAx ?  

12. ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ )3;1;3( -M  ʥʘ ʧʨʷʤʫʶ 

13. 22,75,3 +=-== tztytx .  

14. ʅʘʡʪʠ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ )1;2;5( -M  ʥʘ ʧʣʦʩʢʦʩʪʴ  

15. 02332 =++- zyx .  

16. ʅʘʡʪʠ ʪʦʯʢʫ Q, ʩʠʤʤʝʪʨʠʯʥʫʶ ʪʦʯʢʝ )4;3;1( -P   

17. ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ 023 =-+ zyx .  

18. ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ  

19. ʪʦʯʢʫ )2;1;3( -M  ʠ ʯʝʨʝʟ ʧʨʷʤʫʶ 
12

3

5

4 zyx
=

+
=

-
.  

20. ʇʨʦʚʝʨʠʪʴ, ʯʪʦ ʧʨʷʤʳʝ 
4

2

2

1

5

3 -
=

+
=

- zyx
 ʠ  

21. 
2

6

1

1

3

8

-

-
=

-
=

- zyx
 ʧʝʨʝʩʝʢʘʶʪʩʷ, ʠ ʥʘʧʠʩʘʪʴ  

22. ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʥʠʭ.  

23. ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ:  

24

1

3

2 zyx
=

+
=

-
 ʠ 

2

3

4

1

3

7 -
=

-
=

- zyx
. 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ  

1. ʘ) ( )6;3;2- ,  

ʙ) ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ 

ʧʣʦʩʢʦʩʪʠ, ʚ) ʧʨʷʤʘʷ 

ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ;  

2. 032 =++ zyx ;  

3. 23,3 -== DA ;  

4. (3; - 2; 4);  

5. (1; 4; - 7);  

6. (- 5; 1; 0 );  

7. 059229 =--- zyx  

8. 048228 =-+- zyx  

9. 3.  
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ɻʣʘʚʘ 6 ʂʨʠʚʳʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

 
ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ 

ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʉʘʤʦʝ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠʤʝʝʪ ʚʠʜ 

0222 021

2

2212

2

11 =+++++ ayaxayaxyaxa  

ʄʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʢʨʠʚʳʝ 2-ʛʦ ʧʦʨʷʜʢʘ: 

ʦʢʨʫʞʥʦʩʪʴ, ʵʣʣʠʧʩ, ʛʠʧʝʨʙʦʣʘ, ʧʘʨʘʙʦʣʘ. ɸʧʦʣʣʦʥʠʡ 

ʧʨʝʜʣʦʞʠʣ ʦʙʱʝʧʨʠʥʷʪʳʝ ʥʘʟʚʘʥʠʷ ʵʪʠʭ ʢʨʠʚʳʭ; ʜʦ ʥʝʛʦ ʠʭ 

ʥʘʟʳʚʘʣʠ ʧʨʦʩʪʦ çʩʝʯʝʥʠʷʤʠ ʢʦʥʫʩʘè. 

ɸʧʦʣʣʦʥʠʡ ʇʝʨʛʩʢʠʡ( 262ʛ. ʜʦ ʥ. ʵ.) -ʚʝʣʠʢʠʡ ʛʝʦʤʝʪʨ 

ʘʥʪʠʯʥʦʩʪʠ, ʞʠʚʰʠʡ ʚ III ʚʝʢʝ ʜʦ ʥ. ʵ. ɸʧʦʣʣʦʥʠʡ ʧʨʦʩʣʘʚʠʣʩʷ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʜʘʶʱʝʡʩʷ ʨʘʙʦʪʦʡ çʂʦʥʠʯʝʩʢʠʝ ʩʝʯʝʥʠʷè 

(8 ʢʥʠʛ), ʚ ʢʦʪʦʨʦʡ ʜʘʣ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʦʙʱʫʶ ʪʝʦʨʠʶ 

ʵʣʣʠʧʩʘ, ʧʘʨʘʙʦʣʳ ʠ ʛʠʧʝʨʙʦʣʳ. ʆʥ ʚʚʸʣ ʠ ʜʨʫʛʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ, ʣʘʪʠʥʩʢʠʝ ʘʥʘʣʦʛʠ ʢʦʪʦʨʳʭ 

ʥʘʚʩʝʛʜʘ ʚʦʰʣʠ ʚ ʥʘʫʢʫ, ʚ ʯʘʩʪʥʦʩʪʠ: ʘʩʠʤʧʪʦʪʘ, ʘʙʩʮʠʩʩʘ, 

ʦʨʜʠʥʘʪʘ, ʘʧʧʣʠʢʘʪʘ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʦʪʥʦʰʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʡ ʢʦʪʦʨʳʭ ʦʪ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ (ʬʦʢʫʩʘ) ʢ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʨʷʤʦʡ (ʜʠʨʝʢʪʨʠʩʳ) 

ʧʦʩʪʦʷʥʥʦ ʠ ʨʘʚʥʦ ʯʠʩʣʫ e (ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ), ʷʚʣʷʝʪʩʷ 

ʢʨʠʚʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ.  

ɽʩʣʠ e < 1 ʪʦ ʵʪʦ ʵʣʣʠʧʩ, ʝʩʣʠ e = 1 ʪʦ ʵʪʦ ʧʘʨʘʙʦʣʘ, ʝʩʣʠ e > 1 

ʪʦ ʵʪʦ ʛʠʧʝʨʙʦʣʘ. 

 

6.1 ʆʢʨʫʞʥʦʩʪʴ 

 
ü ʆʧʨʝʜʝʣʝʥʠʝ ʆʢʨʫʞʥʦʩʪʴ - ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ 

ʪʦʯʝʢ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʪʦʯʢʠ, ʥʘʟʳʚʘʝʤʦʡ ʮʝʥʪʨʦʤ 

ʦʢʨʫʞʥʦʩʪʠ. 

ʇʫʩʪʴ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ( )baC , . 

ʊʘʢ ʢʘʢ ʦʢʨʫʞʥʦʩʪʴ ʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ( )yxM , , 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ R  
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(ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ) ʦʪ  

ʮʝʥʪʨʘ ( )baC , , ʪʦ RCM = , ʪ.ʝ ( ) ( ) 222
Rbyax =-+-  

ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ( ),C a b   ʠ 

ʨʘʜʠʫʩʦʤ R.  

ɽʩʣʠ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʪʦ 

ʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ:  
222 Ryx =+  

 ʇʨʠʤʝʨ ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʠ ʨʘʜʠʫʩ 

ʦʢʨʫʞʥʦʩʪʠ  

01510622 =-+-+ yxyx . 

ʈʝʰʝʥʠʝ ɺ ʜʘʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʚʳʜʝʣʠʤ ʧʦʣʥʳʝ ʢʚʘʜʨʘʪʳ, 

ʧʨʠʙʘʚʣʷʷ ʠ ʚʳʯʠʪʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʘ.  

ʇʦʣʫʯʘʝʤ 

( )( )
( ) ( ) 4953

,015259251096

22

22

=++-

=---++++-

yx

yyxx
 

ʆʪʩʶʜʘ, ʥʘʭʦʜʠʤ   7,5,3 =-== Rba . 

 

6.2 ʕʣʣʠʧʩ 

 
ü ʆʧʨʝʜʝʣʝʥʠʝ ʕʣʣʠʧʩ - ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, 

ʩʫʤʤʘ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʦʪʦʨʳʭ ʜʦ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ, 

ʥʘʟʳʚʘʝʤʳʭ ʬʦʢʫʩʘʤʠ, ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ (ʙʦʣʴʰʘʷ, 

ʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ). 
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( ) ( )

( )

( )

( ) ( ).
,22

,

,2442

,2

22222222

22222222224

222

222222222

2222

caayaxca

yacacxaxaxccxaa

ycxacxa

yccxxycxaayccxx

ycxaycx

-=+-

++-=+-

+-=-

++-++--=+++

+--=++

ɺʳʙʝʨʝʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 

ʪʘʢ, ʯʪʦʙʳ ʦʩʴ ʘʙʩʮʠʩʩ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʦʙʘ ʬʦʢʫʩʘ 1F ʠ 2F , 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʦʪʨʝʟʢʘ 21FF  . 

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ 1F  ʠ 2F  

ʯʝʨʝʟ c2 , ʪʦʛʜʘ ʢʦʦʨʜʠʥʘʪʳ ʬʦʢʫʩʦʚ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

( )0;c-  ʠ ( )0;c . 

ʇʫʩʪʴ ( )yxM ,  - ʪʝʢʫʱʘʷ ʪʦʯʢʘ ʵʣʣʠʧʩʘ. 

ʆʙʦʟʥʘʯʠʤ ʩʫʤʤʫ ʨʘʩʩʪʦʷʥʠʡ MF1  ʠ MF2  ʯʝʨʝʟ a2  

( ca> ʧʦ ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ), ʪ.ʝ.  

aMFMF 221 =+ , 

ʠʣʠ 

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

- ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ. 

ʇʨʠʚʝʜʝʤ ʝʛʦ ʢ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʝ: 

 

 ʇʦʩʢʦʣʴʢʫca> , ʪʦ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ      
222 bca =-  

ʪʦʛʜʘ ʧʦʣʫʯʘʝʤ                           
222222 bayaxb =+  

ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ (ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ) ʫʨʘʚʥʝʥʠʝ 

1
2

2

2

2

=+
b

y

a

x
 

ʋʨʘʚʥʝʥʠʝ  ʥʘʟʳʚʘʶʪ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ ʵʣʣʠʧʩʘ 

ʠ 
22 bac -= . 
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V ɿʘʤʝʯʘʥʠʝ ʊʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʚʘʞʜʳ 

ʚʦʟʚʦʜʠʣʠʩʴ ʚ ʢʚʘʜʨʘʪ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʨʠʪʴ, ʥʝ ʧʦʣʫʯʝʥʳ ʣʠ "ʣʠʰʥʠʝ" ʪʦʯʢʠ.  

ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʪʦʯʢʠ ( )000 , yxM  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ, ʪʦ 

aMFMF 20201 =+ .  

V ɿʘʤʝʯʘʥʠʝ ʆʩʠ ʢʦʦʨʜʠʥʘʪ Ox ʠ Oy ʷʚʣʷʶʪʩʷ ʦʩʷʤʠ 

ʩʠʤʤʝʪʨʠʠ ʵʣʣʠʧʩʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʩʠʤʤʝʪʨʠʠ ʵʣʣʠʧʩʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʯʘʩʪʴ ʵʣʣʠʧʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʝʨʚʦʡ 

ʯʝʪʚʝʨʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ  ʚ ʚʠʜʝ:        

2

2

1
a

x
by -=  

 ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ0=x , 

ʪʦ by=  ʠ, ʜʘʣʝʝ, ʩ ʨʦʩʪʦʤ x  

ʟʥʘʯʝʥʠʷ y  

 ʫʙʳʚʘʶʪ. ʂʦʛʜʘ ax= , ʪʦ 

0=y . 

ʏʠʩʣʘ a  ʠ bʥʘʟʳʚʘʶʪ 
ʧʦʣʫʦʩʷʤʠ ʵʣʣʠʧʩʘ 

ʋʯʠʪʳʚʘʷ ʩʠʤʤʝʪʨʠʶ ʵʣʣʠʧʩʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ, ʤʦʞʝʤ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʳʡ 

ʵʣʣʠʧʩ. 
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ɽʩʣʠ ʠʟʤʝʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩ, ʪʦ ʤʝʥʷʝʪʩʷ ʬʦʨʤʘ ʵʣʣʠʧʩʘ, ʘ 

ʠʤʝʥʥʦ: ʝʩʣʠ abʪʦ, ­­ac ʠ ʧʨʠ 0=c  ʵʣʣʠʧʩ 

ʩʪʘʥʦʚʠʪʩʷ ʦʢʨʫʞʥʦʩʪʴʶ ʩ ʫʨʘʚʥʝʥʠʝʤ  
222 ayx =+  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʥʦʩʪʴ ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʵʣʣʠʧʩʘ, 

ʢʦʛʜʘ ʧʦʣʫʦʩʠ ʵʣʣʠʧʩʘ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ.  

ɽʩʣʠ ʞʝ ac­ , ʪʦ 022 ­-= cab , ʪ.ʝ. ʵʣʣʠʧʩ 

ʩʞʠʤʘʝʪʩʷ ʚʜʦʣʴ ʦʩʠOy. ɺʝʣʠʯʠʥʘ 
a

c
ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʯʠʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʞʘʪʠʷ ʵʣʣʠʧʩʘ.  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʕʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʵʣʣʠʧʩʘ ʥʘʟʳʚʘʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ ʵʪʦʛʦ ʵʣʣʠʧʩʘ ʢ ʜʣʠʥʝ 

ʝʛʦ ʙʦʣʴʰʦʡ ʦʩʠ. 

a

c
=e  

ʌʦʨʤʘ ʵʣʣʠʧʩʘ ʟʘʚʠʩʠʪ ʦʪ 

a

b   

V ɿʘʤʝʯʘʥʠʝ ʊʘʢ ʢʘʢ ac< , ʪʦ 1<e  ʫ ʵʣʣʠʧʩʘ.   
222 baʩ -=  

2

1 ö
÷

õ
æ
ç

å
-=

a

b
e  ʠʣʠ 

21 e-=
a

b
 

ʯʝʤ ʙʦʣʴʰʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʪʝʤ ʙʦʣʝʝ ʵʣʣʠʧʩ ʚʳʪʷʥʫʪ, 

ʚ ʩʣʫʯʘʝ ʦʢʨʫʞʥʦʩʪʠ 0=e . 

 

V ɿʘʤʝʯʘʥʠʝ tbytax sin,cos ==  - ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ. 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɼʚʝ ʧʨʷʤʳʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ 

ʙʦʣʴʰʦʡ ʦʩʠ ʵʣʣʠʧʩʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
e

a
 ʦʪ ʥʝʛʦ ʥʘʟʳʚʘʶʪ 

ʜʠʨʝʢʪʨʠʩʘʤʠ ʵʣʣʠʧʩʘ. 

e

a
x °=  
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ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʣʣʠʧʩʘ ʩ ʦʩʷʤʠ ʩʠʤʤʝʪʨʠʠ 

BABA ¡¡,, ʥʘʟʳʚʘʶʪ ʚʝʨʰʠʥʘʤʠ ʵʣʣʠʧʩʘ. 

 ,, 2211 exaPFrexaPFr -==+==   - ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ 

ʬʦʢʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʦʯʢʠ ),( yxP ,  

   ,, 2211 x
e

a
PNqx

e

a
PNq -==+== - ʨʘʩʩʪʦʷʥʠʷ 

ʦʪ ʪʦʯʢʠ   P  ʜʦ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʜʠʨʝʢʪʨʠʩʳ. 

 

ʉʚʦʡʩʪʚʘ ʵʣʣʠʧʩʘ 
 

1. ʕʣʣʠʧʩ ʠʤʝʝʪ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʦʩʠ 
ʩʠʤʤʝʪʨʠʠ (ʛʣʘʚʥʳʝ ʦʩʠ ʵʣʣʠʧʩʘ) ʠ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ 

(ʮʝʥʪʨ ʵʣʣʠʧʩʘ).  

2. ɽʩʣʠ ʵʣʣʠʧʩ ʟʘʜʘʥ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʪʦ ʝʛʦ 
ʛʣʘʚʥʳʤʠ ʦʩʷʤʠ ʷʚʣʷʶʪʩʷ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, ʘ ʮʝʥʪʨʦʤ ï 

ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʢʦʣʴʢʫ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʝʨʝʩʝʯʝʥʠʝʤ ʵʣʣʠʧʩʘ ʩ ʛʣʘʚʥʳʤʠ 

ʦʩʷʤʠ, ʨʘʚʥʳ a2  ʠ b2  ( ba 22 > ), ʪʦ ʛʣʘʚʥʘʷ ʦʩʴ, 

ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʬʦʢʫʩʳ, ʥʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʦʡ ʦʩʴʶ 

ʵʣʣʠʧʩʘ, ʘ ʚʪʦʨʘʷ ʛʣʘʚʥʘʷ ʦʩʴ ï ʤʘʣʦʡ ʦʩʴʶ. 

3. ɺʝʩʴ ʵʣʣʠʧʩ ʩʦʜʝʨʞʠʪʩʷ ʚʥʫʪʨʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

byax ¢¢ , . 

4. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʘ1<e .                                                             

5. ɼʠʨʝʢʪʨʠʩʳ ʵʣʣʠʧʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʝ ʵʣʣʠʧʩʘ (ʪʘʢ ʢʘʢ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʵʣʣʠʧʩʘ ʜʦ ʜʠʨʝʢʪʨʠʩʳ ʨʘʚʥʦ 
e

a
,  

ʘ 1<e , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, a
e

a
> , ʘ ʚʝʩʴ ʵʣʣʠʧʩ ʣʝʞʠʪ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ byax ¢¢ , ) 

6.  ʆʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ir ʦʪ ʪʦʯʢʠ ʵʣʣʠʧʩʘ ʜʦ ʬʦʢʫʩʘ 

iF  ʢ ʨʘʩʩʪʦʷʥʠʶ id  ʦʪ ʵʪʦʡ ʪʦʯʢʠ ʜʦ ʦʪʚʝʯʘʶʱʝʡ 

ʬʦʢʫʩʫ ʜʠʨʝʢʪʨʠʩʳ ʨʘʚʥʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʵʣʣʠʧʩʘ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ),( yxM  ʜʦ ʬʦʢʫʩʦʚ ʵʣʣʠʧʩʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ:      exax
a

c
arexax

a

c
ar -=-=+=+= 21 ,  

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʷ ʜʠʨʝʢʪʨʠʩ: 

0=--
e

a
x  (D1), 0=-

e

a
x   (D2). 

ʊʦʛʜʘ   
e

exa
d

e

exa
d

-
=

+
= 21 , ʆʪʩʶʜʘ edr ii = , ʯʪʦ ʠ 

ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

 ʇʨʠʤʝʨ ʆʧʨʝʜʝʣʠʪʴ ʚʠʜ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

0322 22 =+-+ yxyx . 

ʈʝhʝʥʠʝ  

ɼʦʧʦʣʥʠʤ ʯʣʝʥʳ, ʩʦʜʝʨʞʘʱʠʝ x  ʠ yʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 

ʧʦʣʥʳʭ ʢʚʘʜʨʘʪʦʚ: 

( )
8

9
1

4

3
21

2

2
+=ö

÷

õ
æ
ç

å
++- yx  

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ 
( )

1

16

17

4

3

8

17

1

2

2

=

ö
÷

õ
æ
ç

å
+

+
-

y
x

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʠʚʘʷ, ʟʘʜʘʥʥʘʷ ʠʩʭʦʜʥʳʤ ʫʨʘʚʥʝʥʠʝʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ ʩ 

ʧʦʣʫʦʩʷʤʠ 03.1
16

17
bʠ46.1

8

17
º=º=a . 

ʎʝʥʪʨ ʵʣʣʠʧʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ )
4

3
,1( -O . 

V ɿʘʤʝʯʘʥʠʝ ʀʟ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʵʣʣʠʧʩʘ ʣʝʛʢʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʣʣʠʧʩ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʝ. tbytax sin,cos Ö=Ö= , ʛʜʝ a , b  ïʙʦʣʴʰʘʷ ʠ ʤʘʣʘʷ 

ʧʦʣʫʦʩʠ, tðʫʛʦʣ. 
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6.3ɻʠʧʝʨʙʦʣʘ 

 

ʊʝʨʤʠʥ çʛʠʧʝʨʙʦʣʘè (ʛʨʝʯ. Ἕ Ůɟɓɞɚɐ ð ʠʟʙʳʪʦʢ) ʙʳʣ 

ʚʚʝʜʸʥ ɸʧʦʣʣʦʥʠʝʤ ʇʝʨʛʩʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʟʘʜʘʯʘ ʦ ʧʦʩʪʨʦʝʥʠʠ 

ʪʦʯʢʠ ʛʠʧʝʨʙʦʣʳ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦ ʧʨʠʣʦʞʝʥʠʠ ʩ ʠʟʙʳʪʢʦʤ. 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɻʠʧʝʨʙʦʣʘ - ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʦʪʦʨʳʭ ʜʦ ʜʚʫʭ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ, ʥʘʟʳʚʘʝʤʳʭ ʬʦʢʫʩʘʤʠ, ʝʩʪʴ ʚʝʣʠʯʠʥʘ 

ʧʦʩʪʦʷʥʥʘʷ (ʥʝ ʨʘʚʥʘʷ ʥʫʣʶ ʠ ʤʝʥʴʰʘʷ, ʯʝʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʬʦʢʫʩʘʤʠ). 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ 1F  ʠ 2F ʦʙʦʟʥʘʯʠʤ c2 . 

ʉʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʚʳʙʝʨʝʤ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʚʳʚʦʜʝ ʫʨʘʚʥʝʥʠʷ 

ʵʣʣʠʧʩʘ.  

 

ʇʫʩʪʴ ʪʦʯʢʘ M - ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ʛʠʧʝʨʙʦʣʳ. ʆʪʨʝʟʢʠ 

MF1  ʠ MF2  - ʬʦʢʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʦʯʢʠ M . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ M  

aMFMF 221 =-  

ʈʘʩʩʪʦʷʥʠʝ cFF 221 = . ʂʦʦʨʜʠʥʘʪʳ ( )0,1 cF - , ( )0,2 cF  
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ʇʫʩʪʴ ʪʦʯʢʘ ( )yxM , - ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ʛʠʧʝʨʙʦʣʳ. 

ʆʪʨʝʟʢʠ MFr 11=  ʠ MFr 22=  - ʬʦʢʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʦʯʢʠ 

M . 

ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ, 

ʠʤʝʝʤ 

( ) 22

1 ycxr ++= , ( ) 22

2 ycxr +-=   ʠʣʠ    

aMFMF 221 =-  

( ) ( ) aycxycx 22222
°=+--++ , 

ʇʨʝʦʙʨʘʟʫʝʤ 

( ) ( ) 2222
2 ycxaycx +-+°=++  

ɺʦʟʚʝʜʝʤ ʚ 

ʢʚʘʜʨʘʪ( ) ( ) ( ) 2222222
44 ycxycxaaycx +-++-°=++ , 

( ) 222 ycxaacx +-°=- ,ʚʦʟʚʝʜʝʤ ʚ 

ʢʚʘʜʨʘʪ
2222224222 22 yacacxaaacxaxc ++-=+- , 

ʦʪʢʫʜʘ 

( ) ( )22222222 acayaxac -=--  

ʆʙʦʟʥʘʯʠʤ 
22 acb -= , ʪʘʢ ʢʘʢ ac> , ʪʦ b  - 

ʚʝʱʝʩʪʚʝʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʀʪʘʢ, ʠʤʝʝʤ    
222222 bayaxb =-  

ʠʣʠ            

1
2

2

2

2

=-
b

y

a

x
 

ʢʘʥʦʥʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʛʠʧʝʨʙʦʣʳ.  

ɻʠʧʝʨʙʦʣʘ ï ʢʨʠʚʘʷ 2 ïʛʦ ʧʦʨʷʜʢʘ 

ʏʠʩʣʦ a  ʥʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʦʣʫʦʩʴʶ ʛʠʧʝʨʙʦʣʳ, 

ʯʠʩʣʦ b - ʤʥʠʤʦʡ ʧʦʣʫʦʩʴʶ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʛʠʧʝʨʙʦʣʘ ʩʠʤʤʝʪʨʠʯʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. ʊ.ʢ. ʠʟ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʛʠʧʝʨʙʦʣʳ 

ʩʣʝʜʫʝʪ, ʯʪʦ 



 67 

22 ax
a

b
y -°= , 

 ʪʦ ʥʝʪ ʪʦʯʝʢ ʢʨʠʚʦʡ ʚ ʧʦʣʦʩʝ axa <<- .  

ʂʨʠʚʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ - ʚʝʪʚʝʡ 

ʛʠʧʝʨʙʦʣʳ, ʣʝʞʘʱʠʭ ʚ ʦʙʣʘʩʪʷʭ axʠ ²-¢ ax . 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ °¤­x ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʨʷʤʳʤ x
a

b
y °= , ʥʝ 

ʧʝʨʝʩʝʢʘʷ ʵʪʠʭ ʧʨʷʤʳʭ.  

ʕʪʠ ʜʚʝ ʧʨʷʤʳʝ ʥʘʟʳʚʘʶʪʩʷ ʘʩʠʤʧʪʦʪʘʤʠ ʛʠʧʝʨʙʦʣʳ.  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʕʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʛʠʧʝʨʙʦʣʳ 

ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ ʵʪʦʡ 

ʛʠʧʝʨʙʦʣʳ ʢ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʝʝ ʚʝʨʰʠʥʘʤʠ. 

a

c
=e

 
V ɿʘʤʝʯʘʥʠʝ ʊʘʢ ʢʘʢ ac> , ʪʦ 1>e  ʫ  ʛʠʧʝʨʙʦʣʳ. 

222 baʩ += , 

 
2

1 ö
÷

õ
æ
ç

å
+=

a

b
e  ʠʣʠ 12-= e

a

b
 

ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʦʨʤʫ ʝʝ 

ʦʩʥʦʚʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʘ ʟʥʘʯʠʪ ʠ ʬʦʨʤʫ ʩʘʤʦʡ 

ʛʠʧʝʨʙʦʣʳ. 

ʏʝʤ ʤʝʥʴʰʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ, ʪʝʤ ʙʦʣʝʝ  ʚʳʪʷʥʫʪ 

ʝʝ ʦʩʥʦʚʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ 

ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʠʧʝʨʙʦʣʳ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʩʴʶ 

ʥʘʟʳʚʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʛʠʧʝʨʙʦʣʳ.  

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɼʚʝ ʧʨʷʤʳʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʢ ʪʦʡ ʦʩʠ 

ʛʠʧʝʨʙʦʣʳ, ʢʦʪʦʨʘʷ ʝʝ ʧʝʨʝʩʝʢʘʝʪ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
e

a
 ʦʪ ʥʝʛʦ 

ʥʘʟʳʚʘʶʪ ʜʠʨʝʢʪʨʠʩʘʤʠ ʛʠʧʝʨʙʦʣʳ. 

a
x

e
=°  
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ɼʠʨʝʢʪʨʠʩʳ ʛʠʧʝʨʙʦʣʳ ʧʘʨʘʣʣʝʣʴʥʳ ʦʩʠ Oyʠ ʧʝʨʝʩʝʢʘʶʪ 

ʦʩʴ Oxʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʠʧʝʨʙʦʣʳ. 

V ɿʘʤʝʯʘʥʠʝ ɽʩʣʠ ba= , ʛʠʧʝʨʙʦʣʘ ʥʘʟʳʚʘʝʪʩʷ  

ʨʘʚʥʦʙʦʯʥʦʡ. 

V ɿʘʤʝʯʘʥʠʝ ɺ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʦʩʠ ʢʦʪʦʨʦʡ 

ʩʦʚʧʘʜʘʶʪ ʩ ʘʩʠʤʧʪʦʪʘʤʠ - ʨʘʚʥʦʙʦʯʥʳʝ ʛʠʧʝʨʙʦʣʳ. ʆʥʘ 

ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʝ 
x

k
y= . ɸʩʠʤʧʪʦʪʳ ʨʘʚʥʦʙʦʯʥʦʡ ʛʠʧʝʨʙʦʣʳ 

ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʉʦʧʨʷʞʝʥʥʳʝ ʛʠʧʝʨʙʦʣʳ - 1
2

2

2

2

=°
b

y

a

x
.  

ʉʦʧʨʷʞʝʥʥʳʝ ʛʠʧʝʨʙʦʣʳ ʠʤʝʶʪ ʦʙʱʠʝ ʘʩʠʤʧʪʦʪʳ. 

exaPFrexaPFr -==+== 2211 ,  - ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ 

ʬʦʢʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʦʯʢʠ ( )yxP , ,  

x
e

a
PNqx

e

a
PNq -==+== 2211 ,    - ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʪʦʯʢʠ   P  ʜʦ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʜʠʨʝʢʪʨʠʩʳ. 

 

ʉʚʦʡʩʪʚʘ ʛʠʧʝʨʙʦʣʳ 
1. ɻʠʧʝʨʙʦʣʘ ʠʤʝʝʪ ʜʚʝ ʦʩʠ ʩʠʤʤʝʪʨʠʠ (ʛʣʘʚʥʳʝ ʦʩʠ 

ʛʠʧʝʨʙʦʣʳ) ʠ ʮʝʥʪʨ ʩʠʤʤʝʪʨʠʠ (ʮʝʥʪʨ ʛʠʧʝʨʙʦʣʳ). ʇʨʠ ʵʪʦʤ 

ʦʜʥʘ ʠʟ ʵʪʠʭ ʦʩʝʡ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʛʠʧʝʨʙʦʣʦʡ ʚ ʜʚʫʭ ʪʦʯʢʘʭ, 

ʥʘʟʳʚʘʝʤʳʭ ʚʝʨʰʠʥʘʤʠ ʛʠʧʝʨʙʦʣʳ. ʆʥʘ ʥʘʟʳʚʘʝʪʩʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʩʴʶ ʛʠʧʝʨʙʦʣʳ (ʦʩʴ Ox ʜʣʷ ʢʘʥʦʥʠʯʝʩʢʦʛʦ 

ʚʳʙʦʨʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ). ɼʨʫʛʘʷ ʦʩʴ ʥʝ ʠʤʝʝʪ ʦʙʱʠʭ 

ʪʦʯʝʢ ʩ ʛʠʧʝʨʙʦʣʦʡ ʠ ʥʘʟʳʚʘʝʪʩʷ ʝʝ ʤʥʠʤʦʡ ʦʩʴʶ (ʚ 

ʢʘʥʦʥʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ï ʦʩʴ Oy). ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʥʝʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ. ʌʦʢʫʩʳ 

ʛʠʧʝʨʙʦʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʝʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʦʩʠ. 

2. ɺʝʪʚʠ ʛʠʧʝʨʙʦʣʳ ʠʤʝʶʪ ʜʚʝ ʘʩʠʤʧʪʦʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ 
ʫʨʘʚʥʝʥʠʷʤʠ 

x
a

b
yx

a

b
y -== ʠ    . 
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3. ʅʘʨʷʜʫ ʩ ʛʠʧʝʨʙʦʣʦʡ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʩʦʧʨʷʞʝʥʥʫʶ ʛʠʧʝʨʙʦʣʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ 

ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ 

1
2

2

2

2

-=-
b

y

a

x
         , 

ʜʣʷ ʢʦʪʦʨʦʡ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʠ ʤʥʠʤʘʷ ʦʩʴ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʪʝʭ ʞʝ ʘʩʠʤʧʪʦʪ. 

4. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ .1>e   

5. ʆʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ir  ʦʪ ʪʦʯʢʠ ʛʠʧʝʨʙʦʣʳ ʜʦ 

ʬʦʢʫʩʘ iF  ʢ ʨʘʩʩʪʦʷʥʠʶ id  ʦʪ ʵʪʦʡ ʪʦʯʢʠ ʜʦ ʦʪʚʝʯʘʶʱʝʡ 

ʬʦʢʫʩʫ ʜʠʨʝʢʪʨʠʩʳ ʨʘʚʥʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʛʠʧʝʨʙʦʣʳ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʵʣʣʠʧʩʘ. 

 

 ʇʨʠʤʝʨ ʅʘʡʪʠ ʧʦʣʫʦʩʠ, ʢʦʦʨʜʠʥʘʪʳ ʬʦʢʫʩʦʚ, 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʫʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ ʠ ʜʠʨʝʢʪʨʠʩ ʛʠʧʝʨʙʦʣʳ 

144169 22 =- yx . 

ʈʝʰʝʥʠʝ  

ʇʨʠʚʝʜʝʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ  

(ʨʘʟʜʝʣʠʚ ʝʛʦ ʥʘ 144):  1
916

22

=-
yx

. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 9,16 22 == ba .  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,4=a  -ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʧʦʣʫʦʩʴ, 3=b  - 

ʤʥʠʤʘʷ ʧʦʣʫʦʩʴ.  

ʊʦʛʜʘ 591622 =+=+= bac   

ɿʥʘʯʠʪ, ʬʦʢʫʩʳ ʠʤʝʶʪ ʢʦʦʨʜʠʥʘʪʳ ( )0,51 -F , ( )0,52F .  

ʅʘʭʦʜʠʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
4

5
==

a

c
e .  

ʋʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ ʠʤʝʶʪ ʚʠʜ xy
4

3
°= , ʘ ʫʨʘʚʥʝʥʠʷ 

ʜʠʨʝʢʪʨʠʩ  
5

16
°=x . 
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6.4 ʇʘʨʘʙʦʣʘ 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʘʨʘʙʦʣʘ - ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, 

ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʢʦʪʦʨʦʡ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ, ʥʘʟʳʚʘʝʤʦʡ ʬʦʢʫʩʦʤ, ʨʘʚʥʦ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʡ, ʥʘʟʳʚʘʝʤʦʡ ʜʠʨʝʢʪʨʠʩʦʡ 

(ʜʠʨʝʢʪʨʠʩʘ ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʦʢʫʩ). 

ɺʳʙʝʨʝʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʯʪʦʙʳ ʦʩʴ ʘʙʩʮʠʩʩ 

ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʪʦʯʢʫ ʬʦʢʫʩʘ F  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʠʨʝʢʪʨʠʩʝ L, ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʨʘʩʧʦʣʦʞʠʤ ʚ ʩʝʨʝʜʠʥʝ 

ʦʪʨʝʟʢʘ FN . ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʦʤ F  ʠ ʜʠʨʝʢʪʨʠʩʦʡ  

Lʦʙʦʟʥʘʯʠʤ p .  

ɿʥʘʯʝʥʠʝ p  ʥʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʦʤ ʧʘʨʘʙʦʣʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʫʩʪʴ ( )yxM ,  - ʪʝʢʫʱʘʷ ʪʦʯʢʘ ʧʘʨʘʙʦʣʳ, ʪʦʛʜʘ, ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʙʦʣʳ ʠʤʝʝʤ FMQM =  

ʠʣʠ    
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2

22

22
y

p
x

p
x +ö

÷

õ
æ
ç

å
-=ö

÷

õ
æ
ç

å
+ , 

ʦʪʩʶʜʘ ʧʦʣʫʯʘʝʤ 

pxy 22=  

ʋʨʘʚʥʝʥʠʝ  ʥʘʟʳʚʘʶʪ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ 

ʧʘʨʘʙʦʣʳ. 

ɺʝʨʰʠʥʘ ʧʘʨʘʙʦʣʳ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʠ 

ʢʨʠʚʘʷ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʭ. 

  

 
2

p
xFPr +==  - ʬʦʢʘʣʴʥʳʡ ʨʘʜʠʫʩ ʪʦʯʢʠ ( )yxP , , 

 

  
2

p
xNPq +==  - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ P    ʜʦ 

ʜʠʨʝʢʪʨʠʩʳ. 

 

ʉʚʦʡʩʪʚʘ ʧʘʨʘʙʦʣʳ 

 
1. ʇʘʨʘʙʦʣʘ ʠʤʝʝʪ ʦʩʴ ʩʠʤʤʝʪʨʠʠ (ʦʩʴ ʧʘʨʘʙʦʣʳ). ʊʦʯʢʘ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʘʨʘʙʦʣʳ ʩ ʦʩʴʶ ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʰʠʥʦʡ ʧʘʨʘʙʦʣʳ. 

ɽʩʣʠ ʧʘʨʘʙʦʣʘ ʟʘʜʘʥʘ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʪʦ ʝʝ ʦʩʴʶ 

ʷʚʣʷʝʪʩʷ ʦʩʴ Ox, ʘ ʚʝʨʰʠʥʦʡ ï ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. 

2. ɺʩʷ ʧʘʨʘʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʘʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

ʧʣʦʩʢʦʩʪʠ Oxy. 
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ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ ʚʳʙʦʨʝ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʦʩʴ 

ʧʘʨʘʙʦʣʳ ʩʦʚʤʝʱʝʥʘ ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ, ʚʝʨʰʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʚʩʷ ʧʘʨʘʙʦʣʘ ʣʝʞʠʪ ʚ ʧʨʘʚʦʡ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ. 

 
ɽʩʣʠ ʢʦʦʨʜʠʥʘʪʥʘʷ ʩʠʩʪʝʤʘ ʚʳʙʨʘʥʘ ʪʘʢ, ʯʪʦ ʦʩʴ ʘʙʩʮʠʩʩ 

ʩʦʚʤʝʱʝʥʘ ʩ ʦʩʴʶ ʧʘʨʘʙʦʣʳ, ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ð ʩ ʚʝʨʰʠʥʦʡ, 

ʥʦ ʧʘʨʘʙʦʣʘ ʣʝʞʠʪ ʚ ʣʝʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʪʦ ʝʸ ʫʨʘʚʥʝʥʠʝ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

pxy 22 -= . 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʰʠʥʝ, ʘ ʩ 

ʦʩʴʶ ʩʦʚʤʝʱʝʥʘ ʦʩʴ ʦʨʜʠʥʘʪ, ʧʘʨʘʙʦʣʘ ʙʫʜʝʪ ʠʤʝʪʴ ʫʨʘʚʥʝʥʠʝ 

pyx 22= , 

ʝʩʣʠ ʦʥʘ ʣʝʞʠʪ ʚ ʚʝʨʭʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʠ 

pyx 22 -=  
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 ð ʝʩʣʠ ʚ ʥʠʞʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ. 

ʂʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ʧʘʨʘʙʦʣʳ ʥʘʟʳʚʘʝʪʩʷ 

ʢʘʥʦʥʠʯʝʩʢʠʤ. 

 

V ɿʘʤʝʯʘʥʠʝ ɽʩʣʠ ʜʣʷ ʵʣʣʠʧʩʘ ʠ ʛʠʧʝʨʙʦʣʳ ʦʙʦʟʥʘʯʠʤ 

ʯʝʨʝʟ r  ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʝʢʫʱʝʡ ʪʦʯʢʠ ʢʨʠʚʦʡ ʜʦ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʬʦʢʫʩʘ, ʘ ʯʝʨʝʟ d  - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʵʪʦʡ ʪʦʯʢʠ ʜʦ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩ ʵʪʠʤ ʬʦʢʫʩʦʤ ʜʠʨʝʢʪʨʠʩʳ, ʪʦ ʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ 

e
d

r
=  (ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʢʨʠʚʦʡ). 

ɼʣʷ ʧʘʨʘʙʦʣʳ ʞʝ 1=
d

r
, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʨʠʚʳʭ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʵʣʣʠʧʩʘ, ʛʠʧʝʨʙʦʣʳ, ʧʘʨʘʙʦʣʳ ʠʤʝʝʪ ʤʝʩʪʦ ʬʦʢʘʣʴʥʦ-

ʜʠʨʝʢʪʦʨʠʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ: ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʪʝʢʫʱʝʡ 

ʪʦʯʢʠ ʢʨʠʚʦʡ ʜʦ ʬʦʢʫʩʘ ʢ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩ 

ʵʪʠʤ ʬʦʢʫʩʦʤ ʜʠʨʝʢʪʨʠʩʳ ʨʘʚʥʦ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʢʨʠʚʦʡ, ʪ.ʝ. 

î
í

î
ì

ë

>

=

<

==

1

,1

,1

d

r
e

ʛʠʧʝʨʙʦʣʘ

ʧʘʨʘʙʦʣʘ

ʵʣʣʠʧʩ

. 

ʂʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʵʣʣʠʧʩʘ, ʛʠʧʝʨʙʦʣʳ, ʧʘʨʘʙʦʣʳ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʙʦʨʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʦʩʪʳ ʠ ʫʜʦʙʥʳ 

ʜʣʷ ʘʥʘʣʠʟʘ.  

 

 ʇʨʠʤʝʨ ʆʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʬʦʢʫʩʘ ʠ ʫʨʘʚʥʝʥʠʝ 

ʜʠʨʝʢʪʨʠʩʳ ʧʘʨʘʙʦʣʳ 
2xy= . 

ʈʝʰʝʥʠʝ 

ɽʩʣʠ ʧʦʤʝʥʷʪʴ ʨʦʣʷʤʠ ʦʩʠ OyOx ʠ , ʪʦ ʢʘʥʦʥʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ ʧʨʠʤʝʪ ʚʠʜ: pxx 22= .  

ʉʨʘʚʥʠʚʘʷ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʩ ʟʘʜʘʥʥʳʤ, ʧʦʣʫʯʠʤ 12 =p , 

ʦʪʩʶʜʘ 21=p .  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʦʢʫʩ ʧʘʨʘʙʦʣʳ ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ 

( )41,0 , ʘ ʫʨʘʚʥʝʥʠʝ ʜʠʨʝʢʪʨʠʩʳ ʝʩʪʴ 41-=y  
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ çʂʨʠʚʳʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘè 

1. ɼʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ, ʵʣʣʠʧʩʘ.  

2. ʅʘʧʠʰʠʪʝ ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ, 

ʵʣʣʠʧʩʘ ʠ ʦʙʲʷʩʥʠʪʝ ʩʤʳʩʣ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ 

ʫʨʘʚʥʝʥʠʷ.  

3. ʏʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʵʣʣʠʧʩʘ?  

4. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʜʠʨʝʢʪʨʠʩ ʵʣʣʠʧʩʘ, ʦʙʲʷʩʥʠʪʴ 

ʩʤʳʩʣ ʚʝʣʠʯʠʥ ʚ ʵʪʠʭ ʫʨʘʚʥʝʥʠʷʭ, ʧʦʢʘʟʘʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʠʨʝʢʪʨʠʩ ʠ ʵʣʣʠʧʩʘ ʥʘ ʯʝʨʪʝʞʝ  

5. ɼʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʧʝʨʙʦʣʳ, ʧʘʨʘʙʦʣʳ.  

6. ʅʘʧʠʰʠʪʝ ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʛʠʧʝʨʙʦʣʳ ʠ 

ʧʘʨʘʙʦʣʳ, ʦʙʲʷʩʥʠʪʝ ʩʤʳʩʣ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ 

ʫʨʘʚʥʝʥʠʷ.  

7. ʅʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʷ ʜʠʨʝʢʪʨʠʩ, ʘʩʠʤʧʪʦʪ ʛʠʧʝʨʙʦʣʳ, 
ʧʦʢʘʞʠʪʝ ʥʘ ʯʝʨʪʝʞʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʠʧʝʨʙʦʣʳ.  

8. ʏʝʤʫ ʨʘʚʝʥ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʘʨʘʙʦʣʳ? ʇʦʢʘʞʠʪʝ ʥʘ 
ʯʝʨʪʝʞʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʠʨʝʢʪʨʠʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʘʨʘʙʦʣʳ. 

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʝʚ:  

ʘ) ʦʢʨʫʞʥʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ( )6;2A , ʠ ʝʝ ʮʝʥʪʨ 

ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ( )2;1-C ;  

ʙ) ʪʦʯʢʠ ( )2;3A  ʠ ( )6;1-B  ʷʚʣʷʶʪʩʷ ʢʦʥʮʘʤʠ ʦʜʥʦʛʦ ʠʟ 

ʜʠʘʤʝʪʨʦʚ ʦʢʨʫʞʥʦʩʪʠ;  

ʚ) ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʯʘʣʦʤ ʢʦʦʨʜʠʥʘʪ, ʠ 

ʧʨʷʤʘʷ 02043 =+- yx  ʷʚʣʷʝʪʩʷ ʢʘʩʘʪʝʣʴʥʦʡ ʢ 

ʦʢʨʫʞʥʦʩʪʠ;  

ʛ) ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ( )2;1-C , ʠ ʧʨʷʤʘʷ 

09125 =+- yx  ʷʚʣʷʝʪʩʷ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʦʢʨʫʞʥʦʩʪʠ.  

2. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʜʠʫʩʘ 5=R , 

ʢʘʩʘʶʱʠʭʩʷ ʧʨʷʤʦʡ 012 =-- yx  ʚ ʪʦʯʢʝ ( )1;3M .  
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3. ʂʘʢʠʝ ʠʟ ʥʠʞʝʧʨʠʚʦʜʠʤʳʭ ʫʨʘʚʥʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪ 

ʦʢʨʫʞʥʦʩʪʠ? ʅʘʡʪʠ ʮʝʥʪʨ ʉ ʠ ʨʘʜʠʫʩ R ʢʘʞʜʦʡ ʠʟ ʥʠʭ:  

ʘ)( ) ( ) 2525
22
=++- yx , ʙ)( ) 642 22

=++ yx ,  

ʚ) ( ) ( ) 025
22
=++- yx , ʛ) 0144222 =++-+ yxyx .  

4. ʆʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʦʚʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ k  ʧʨʷʤʘʷ kxy=   

ʘ)ʧʝʨʝʩʝʢʘʝʪ ʦʢʨʫʞʥʦʩʪʴ 0161022 =+-+ xyx ;  

ʙ)ʢʘʩʘʝʪʩʷ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ;  

ʚ) ʧʨʦʭʦʜʠʪ ʚʥʝ ʵʪʦʡ ʦʢʨʫʞʥʦʩʪʠ  

5. ɺʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ 

xyx 222 =+  ʜʦ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ:  

018522 =+-++ yxyx ,                

0257322 =-+-+ yxyx .  

6. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ, ʬʦʢʫʩʳ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ 
ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ, ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ, ʟʥʘʷ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ:  

ʘ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʝʛʦ ʬʦʢʫʩʘʤʠ 62 =c  ʠ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
5

3
=e ;  

ʙ) ʝʛʦ ʙʦʣʴʰʘʷ ʦʩʴ ʨʘʚʥʘ 20, ʘ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ
5

3
=e ;  

ʚ) ʝʛʦ ʤʘʣʘʷ ʦʩʴ ʨʘʚʥʘ 10, ʘ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
13

12
=e ;  

ʛ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʝʛʦ ʜʠʨʝʢʪʨʠʩʘʤʠ ʨʘʚʥʦ 5 ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ ʨʘʚʥʦ 4.  

7. ɼʘʥ ʵʣʣʠʧʩ 225259 22 =+ yx . ʅʘʡʪʠ:  

ʘ) ʝʛʦ ʧʦʣʫʦʩʠ;  

ʙ)ʬʦʢʫʩʳ;  

ʚ)ɻʢʩʮʝʥʪʨʠʩʠʪʝʪ;  

ʛ) ʫʨʘʚʥʝʥʠʷ ʜʠʨʝʢʪʨʠʩ.  

8. ʏʝʨʝʟ ʬʦʢʫʩ ʵʣʣʠʧʩʘ 1
1525

22

=+
yx

 ʧʨʦʚʝʜʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʝʛʦ ʙʦʣʴʰʦʡ ʦʩʠ. ʆʧʨʝʜʝʣʠʪʴ 
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ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ 

ʩ ʵʣʣʠʧʩʦʤ ʜʦ ʬʦʢʫʩʦʚ.  

9. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʝʛʦ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
2

1
=e , ʬʦʢʫʩ )1,4(-F  ʠ ʫʨʘʚʥʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʠʨʝʢʪʨʠʩʳ 03=+y .  

10. ʊʦʯʢʘ )5,1(-A  ʣʝʞʠʪ ʥʘ ʵʣʣʠʧʩʝ, ʬʦʢʫʩ ʢʦʪʦʨʦʛʦ 

)4;1( --F F, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʠʨʝʢʪʨʠʩʘ ʜʘʥʘ 

ʫʨʘʚʥʝʥʠʝʤ 02=-x . ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʵʪʦʛʦ 

ʵʣʣʠʧʩʘ.  

11. ʊʦʯʢʘ )1;3(1 -M  ʷʚʣʷʝʪʩʷ ʢʦʥʮʦʤ ʤʘʣʦʡ ʦʩʠ ʵʣʣʠʧʩʘ, 

ʬʦʢʫʩʳ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʥʘ ʧʨʷʤʦʡ 06=+y . 

ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʵʪʦʛʦ ʵʣʣʠʧʩʘ, ʟʥʘʷ ʝʛʦ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
2

2
=e .  

12. ʅʘʡʪʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ 072 =-+ yx ʠ 

ʵʣʣʠʧʩʘ 254 22 =+ yx .  

13. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʛʠʧʝʨʙʦʣʳ, ʬʦʢʫʩʳ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ, ʩʠʤʤʝʪʨʠʯʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʟʥʘʷ, ʢʨʦʤʝ ʵʪʦʛʦ, ʯʪʦ:  

ʘ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ 62 =c  ʠ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
2

3
=e ;  

ʙ) ʦʩʴ 162 =a  ʠ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ 
4

5
=e ;  

ʚ) ʫʨʘʚʥʝʥʠʝ ʘʩʠʤʧʪʦʪ xy
3

4
°= ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʬʦʢʫʩʘʤʠ 202 =c ;  

ʛ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʨʝʢʪʨʠʩʘʤʠ ʨʘʚʥʦ
13

2
22  ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʦʢʫʩʘʤʠ 262 =c .  
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14. ɼʘʥʘ ʪʦʯʢʘ )5;10(1 -M  ʥʘ ʛʠʧʝʨʙʦʣʝ1
2080

22

=-
yx

. 

ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʳʭ, ʥʘ ʢʦʪʦʨʳʭ ʣʝʞʘʪ 

ʬʦʢʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʪʦʯʢʠ ʄ1.  

15. ʋʙʝʜʠʚʰʠʩʴ, ʯʪʦ ʪʦʯʢʘ ö
÷

õ
æ
ç

å
-

4

9
;51M  ʣʝʞʠʪ ʥʘ 

ʛʠʧʝʨʙʦʣʝ 1
916

22

=-
yx

, ʦʧʨʝʜʝʣʠʪʴ ʬʦʢʘʣʴʥʳʝ 

ʨʘʜʠʫʩʳ ʪʦʯʢʠ 1M .  

16. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʛʠʧʝʨʙʦʣʳ 2=e , ʮʝʥʪʨ ʝʸ ʣʝʞʠʪ ʚ 

ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʦʜʠʥ ʠʟ ʬʦʢʫʩʦʚ )0;12(F . 

ɺʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ 1M  ʛʠʧʝʨʙʦʣʳ ʩ 

ʘʙʩʮʠʩʩʦʡ, ʨʘʚʥʦʡ 13, ʜʦ ʜʠʨʝʢʪʨʠʩʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʤʫ ʬʦʢʫʩʫ.  

17. ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ ʛʠʧʝʨʙʦʣʳ 1
3664

22

=-
yx

, ʨʘʩʩʪʦʷʥʠʝ 

ʢʦʪʦʨʳʭ ʜʦ ʧʨʘʚʦʛʦ ʬʦʢʫʩʘ ʨʘʚʥʦ 4,5.  

18. ʋʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʨʘʚʥʝʥʠʡ 
ʦʧʨʝʜʝʣʷʝʪ ʛʠʧʝʨʙʦʣʫ, ʠ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʝʸ ʮʝʥʪʨʘ 

ʉ, ʧʦʣʫʦʩʠ, ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʫʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ ʠ 

ʜʠʨʝʢʪʨʠʩ:  

ʘ) 01615464916 22 =---- yxyx ;  

ʙ) 03673290169 22 =-++- yxyx .  

19. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ, ʚʝʨʰʠʥʘ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ, ʟʥʘʷ ʯʪʦ:  

ʘ) ʧʘʨʘʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʘʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠOx, ʠ ʝʸ ʧʘʨʘʤʝʪʨ 3=p ;  

ʙ) ʧʘʨʘʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʣʝʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Ox, ʠ ʝʸ ʧʘʨʘʤʝʪʨ 

5.0=p ;  

ʚ) ʧʘʨʘʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Oy, ʠ ʝʸ ʧʘʨʘʤʝʪʨ 
4

1
=p ;  
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ʛ) ʧʘʨʘʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʠʞʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Oy, ʠ ʝʸ ʧʘʨʘʤʝʪʨ 3=p .  

20. ʅʘʡʪʠ ʬʦʢʫʩ F ʠ ʫʨʘʚʥʝʥʠʝ ʜʠʨʝʢʪʨʠʩʳ ʧʘʨʘʙʦʣʳ  

xy 242= . 

21. ʅʘ ʧʘʨʘʙʦʣʝ xy 162=  ʥʘʡʪʠ ʪʦʯʢʠ, ʬʦʢʘʣʴʥʳʡ ʨʘʜʠʫʩ 

ʢʦʪʦʨʳʭ ʨʘʚʝʥ 13.  

22. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ, ʝʩʣʠ ʜʘʥʳ ʝʸ ʬʦʢʫʩ 

)2;7(F  ʠ ʜʠʨʝʢʪʨʠʩʘ 05=-x .  

23. ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ 

01243 =-+ yx ʠ ʧʘʨʘʙʦʣʳ  xy 92 -= .  

24. ɺ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʨʘʩʧʦʣʦʞʝʥʘ 
ʜʘʥʥʘʷ ʧʨʷʤʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʡ ʧʘʨʘʙʦʣʳ - 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʣʠ, ʢʘʩʘʝʪʩʷ ʠʣʠ ʧʨʦʭʦʜʠʪ ʚʥʝ ʝʸ: 

ʘ) xyyx 8,02 2==+-  

ʙ) yxyx 3,01538 2 -==-+ ;  

ʚ) xyyx 5,0155 2 -==-- .  

 

ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

1. ʘ) ( ) ( ) 2521
22
=-++ yx , ʙ) ( ) ( ) 841

22
=-+- yx ,  

ʚ) 1622 =+yx ,          ʛ) ( ) ( ) 841
22
=-+- yx ;  

2. ( ) ( ) ( ) ( ) 532,514
2222
=-+-=++- yxyx ;  

3. ʘ) 5),2;5( =- RC ,  

4. ʙ) 8),0;2( =- RC ,  

5. ʚ) ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʪʦʯʢʫ )2;5(- ,  

6. ʛ) ʫʨʘʚʥʝʥʠʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʥʠʢʘʢʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʦʙʨʘʟʘ ʥʘ ʧʣʦʩʢʦʩʪʠ;  

7. ʘ) 
4

3
<k , ʙ) 

4

3
°=k , ʚ)

4

3
>k ;  

8. 2;  

9. ʘ) 1
1625

22

=+
yx

, ʙ) 1
64100

22

=+
yx

, 
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10. ʚ) 1
25169

22

=+
yx

,  ʛ) 1
5

2
2

=+y
x

;  

11. ʘ) 5 ʠ 3, ʙ) )0;4(1 -F , )0;4(2F , ʚ)
5

4
=e , ʛ)

4

25
°=x  ;  

12. 3 ʠ 8;  

13. 059143234 22 =+-++ yxyx ;  

14. 081401454 22 =++++ yxyx ;  

15. 0312462 22 =++-+ yxyx ;  

16. ö
÷

õ
æ
ç

å

3

2
;4 ʠ )2;3( .  

17. 1
54

22

=-
yx

, ʙ) 1
3664

22

=-
yx

, ʚ) 1
6436

22

=-
yx

,  

18. ʛ) 1
25144

22

=-
yx

;  

19. 010,0154 =-=++ xyx ;  

20. ;
4

1
10,

4

1
2 21 == rr  

21. 10;  

22. ö
÷

õ
æ
ç

å

2

9
;10 ʠ ö

÷

õ
æ
ç

å
-

2

9
;10 ;  

23. ʘ) )3;2( -C , 4,3 == ba , 
3

5
=e , ʫʨʘʚʥʝʥʠʷ ʜʠʨʝʢʪʨʠʩ:  

24. 0195 =-x  ʠ 015 =-x , ʫʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ: 

01734 =-- yx  

25. 034 =++ yx ; ʙ) )1;5(-C , 8=a , 6=b , 25.1=e , 

ʫʨʘʚʥʝʥʠʷ  

26. ʜʠʨʝʢʪʨʠʩ: 4.11-=x ʠ 4.1=x , ʫʨʘʚʥʝʥʠʷ ʘʩʠʤʧʪʦʪ:  

27. 01143 =++ yx , 01943 =+- yx  

28. ʘ) xy 62= , ʙ) xy -=2
, ʚ) yx

2

12 = , ʛ) yx 62 -= ;  

29. 06),0;6( =+xF F (6; 0);  
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30. (9; 12), (9; - 12);  

31. 7
4

1 2 +-= yyx ;  

32. (- 4; 6) - ʧʨʷʤʘʷ ʢʘʩʘʝʪʩʷ ʧʘʨʘʙʦʣʳ;  

33. ʘ) ʢʘʩʘʝʪʩʷ ʧʘʨʘʙʦʣʳ, ʙ) ʧʝʨʝʩʝʢʘʝʪ ʧʘʨʘʙʦʣʫ ʚ ʜʚʫʭ 
ʪʦʯʢʘʭ, ʚ) ʧʨʦʭʦʜʠʪ ʚʥʝ ʧʘʨʘʙʦʣʳ.  
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ɻʣʘʚʘ 7 ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʧʣʦʩʢʦʩʪʠ  
 

7.1 ʇʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

 

ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ. ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʥʦ ʤʝʥʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. 

ʇʫʩʪʴ Oxy - 

"ʩʪʘʨʘʷ" ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ, ʘ yxO ¡¡¡  - 

"ʥʦʚʘʷ" ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ. ʇʫʩʪʴ 

ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ M  

ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ 

( yx, ) ʚ "ʩʪʘʨʦʡ" 

ʩʠʩʪʝʤʝ, ʠ ʦʥʘ ʞʝ ʠʤʝʝʪ 

ʢʦʦʨʜʠʥʘʪʳ (yx ¡¡, )ʚ 

ʥʦʚʦʡ ʩʠʩʪʝʤʝ, ʢʨʦʤʝ ʪʦʛʦ, ʧʫʩʪʴ ʥʦʚʦʝ ʥʘʯʘʣʦ O¡ ʠʤʝʝʪ 
ʢʦʦʨʜʠʥʘʪʳ (ba, ) ʚ "ʩʪʘʨʦʡ" ʩʠʩʪʝʤʝ. 

ʊʦʛʜʘ 

. MOOOOM ¡+¡=  

ʊ.ʢ. ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʥʦʩʝ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʙʘʟʠʩ ʥʝ 

ʤʝʥʷʝʪʩʷ, ʪʦ ʧʨʠ ʩʣʦʞʝʥʠʠ ʚʝʢʪʦʨʦʚ ʤʦʞʥʦ ʩʢʣʘʜʳʚʘʪʴ ʠʭ 

ʢʦʦʨʜʠʥʘʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʤ 

byy

axx

+¡=

+¡=
 

ʌʦʨʤʫʣʳ ʝʩʪʴ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ, ʩʚʷʟʳʚʘʶʱʠʝ "ʩʪʘʨʳʝ" 

ʠ "ʥʦʚʳʝ" ʢʦʦʨʜʠʥʘʪʳ. 
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7.2 ʇʦʚʦʨʦʪ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ 

 

ʉʝʡʯʘʩ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʦʚʦʨʦʪʝ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ .  

 ʇʫʩʪʴ ʪʦʯʢʘ M  

ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ (yx, ) 

ʚ "ʩʪʘʨʦʡ" ʩʠʩʪʝʤʝ ʠ 

ʢʦʦʨʜʠʥʘʪʳ (yx ¡¡, )ʚ 

"ʥʦʚʦʡ" ʩʠʩʪʝʤʝ, a ï 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʦʩʝʡ 

ʢʦʦʨʜʠʥʘʪ, 

ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ "ʩʪʘʨʦʡ" ʦʩʠ Ox. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ  

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʙʘʟʠʩʘ ),( ji  ʥʘ ʙʘʟʠʩ ),( ji ¡¡ .  

ɿʘʧʠʰʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ i¡ʠ j¡ʚ ʙʘʟʠʩʝ ),( ji  

{ }

{ }

cos ,cos cos ,sin
2

cos cos ,sin
2

i

j

p
a a a a

p
a a a

ë ûå õ
¡= - =ì üæ ö

ç ÷í ý

ë ûå õ
¡= - =ì üæ ö

ç ÷í ý

 

ʊʦʛʜʘ: 

( ) ( )
( ) ( ) ,cossinsincos

cossinsincos

jyxiyx

jiyjix

jyixjyixOM

Ö¡+¡+Ö¡-¡=

=Ö+Ö-Ö¡+Ö+ÖÖ¡=

=¡Ö¡+¡Ö¡=Ö+Ö=

aaaa

aaaa  

ʪ.ʝ., ʤʳ ʧʦʣʫʯʠʣʠ 

aa

aa

cossin

sincos

yxy

yxx

¡+¡=

¡-¡=
 

ʠʣʠ, ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ 

öö
÷

õ
ææ
ç

å

¡

¡
Ööö
÷

õ
ææ
ç

å -
=öö
÷

õ
ææ
ç

å

y

x

cossin

sincos

y

x

aa

aa
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ʌʦʨʤʫʣʳ  ʚʳʨʘʞʘʶʪ "ʩʪʘʨʳʝ" ʢʦʦʨʜʠʥʘʪʳ ʯʝʨʝʟ "ʥʦʚʳʝ".  

ʆʙʦʟʥʘʯʠʤ ʤʘʪʨʠʮʫ A
cossin

sincos
=öö
÷

õ
ææ
ç

å -

aa

aa
, 

ʪʦʛʜʘ  

öö
÷

õ
ææ
ç

å

¡

¡
Ö=öö

÷

õ
ææ
ç

å

y

x
A

y

x
 

ʂʘʢ ʥʘʡʪʠ ʚʳʨʘʞʝʥʠʝ "ʥʦʚʳʭ" ʢʦʦʨʜʠʥʘʪ ʯʝʨʝʟ "ʩʪʘʨʳʝ"?  

ʇʦʩʢʦʣʴʢʫ ʤʘʪʨʠʮʘ ɸ ʥʝʚrʨʦʞʜʝʥʥʘʷ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ A
-1
.  

ʋʤʥʦʞʠʤ ʩʦʦʪʥʦʰʝʥʠʝ (45) ʩʣʝʚʘ ʥʘ A
-1
 ʠ ʧʦʣʫʯʠʤ 

( ) öö
÷

õ
ææ
ç

å

¡

¡
Ö=ö

ö

÷

õ

æ
æ

ç

å
öö
÷

õ
ææ
ç

å

¡

¡
=öö
÷

õ
ææ
ç

å ---

y

x
AA

y

x
AA

y

x
A

111
 

ʧʦʩʢʦʣʴʢʫ A
-1
*A, ʪ.ʝ. ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ, ʪʦ 

öö
÷

õ
ææ
ç

å
Ö=öö

÷

õ
ææ
ç

å

¡

¡
-

y

x
A

y

x
1

 

ʛʜʝ, ʦʯʝʚʠʜʥʦ    öö
÷

õ
ææ
ç

å

-
=-

aa

aa

cossin

sincos
A

1
 

 

7.3 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʠʚʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

 
ʇʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʷʪ ʜʝʢʘʨʪʦʚʫ 

ʧʨʤ̫ʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ xOy ʚ ʜʨʫʛʫʶ ʜʝʢʘʨʪʦʚʫ 

ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ yOx ¡¡ , ʷʚʣʷʶʪʩʷ ʧʦʚʦʨʦʪ 

ʦʩʝʡ ʠ ʧʝʨʝʥʦʩ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ.  

 

Á ʊʝʦʨʝʤʘ ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʣʠʥʠʷ ʟʘʜʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʩʪʝʧʝʥʠ n, ʪʦ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʜʝʢʘʨʪʦʚʦʡ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʙʫʜʝʪ 

ʠʤʝʪʴ ʪʘʢʦʡ ʞʝ ʚʠʜ ʠ ʧʦʨʷʜʦʢ. 
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2 2 2 2 2 2

2 2 2 2

2 2 2 2

cos 2 sin cos sin

sin cos sin cos sin cos

sin 2 sin cos cos

Ax Bxy Cy Dx Ey F Ax Ax y Ay

Bx Bx y Bx y By

Cx Cx y Cy

f f f f

f f f f f f

f f f f

¡ ¡ ¡ ¡+ + + + + = - + +

¡ ¡ ¡ ¡ ¡ ¡+ - + - +

¡ ¡ ¡ ¡+ + + +»

.0

22

00

2

00

22

00

222

=++¡++¡+

++¡+¡++¡+¡=++++

FEyyEDxxD

CyyyCyCAxxxAxAFEyDxCyAx

ʇʦʢʘʞʝʤ, ʯʪʦ ʧʨʠ ʧʦʤʦʱʠ ʧʦʚʦʨʦʪʘ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʯʣʝʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪBxy.  

ʇʦʩʣʝ ʧʦʚʦʨʦʪʘ ʦʩʝʡ ʥʘ ʫʛʦʣ j ʩʪʘʨʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʩʚʷʟʘʥʳ ʩ ʥʦʚʳʤʠ ʬʦʨʤʫʣʘʤʠ 

jj

jj

cossin

sincos

yxy

yxx

¡+¡=

¡-¡=
. 

ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ  ʚ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

 

ʇʨʠʨʘʚʥʷʝʤ ʥʫʣʶ ʧʦʣʫʯʠʚʰʠʡʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜ yx¡: 

2 22 sin cos sin cos 2 sin cos 0A B B Cf f f f f f- - + + =. 

ʀʣʠ  

( )sin2 cos2 0C A Bf f- + =. 

ɽʩʣʠ CA= , ʪʘʢ ʢʘʢ 0̧B , ʪʦ 02cos =j , ʪʦ ʝʩʪʴ 
4

p
j= .  

ɽʩʣʠ ʞʝ CA¸ , ʧʦʜʝʣʠʚ ʥʘ j2cos , ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ 

CA

B

AC

B

-
=

-
-=j2tg , ʪʦ ʝʩʪʴ 

CA

B

-
= arctg

2

1
j .  

ʀʪʘʢ, ʚ ʥʦʚʦʡ ʧʦʚʝʨʥʫʪʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʫʨʘʚʥʝʥʠʝ  

ʧʨʠʤʝʪ ʚʠʜ 

022 =+¡¡+¡¡+¡¡+¡¡ FyExDyCxA . 

ʊʝʧʝʨʴ B = 0.  

ʇʦʢʘʞʝʤ, ʯʪʦ ʧʝʨʝʥʦʩʦʤ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʯʣʝʥʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ Dx ʠ Ey  ʚ ʫʨʘʚʥʝʥʠʠ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

022 =++++ FEyDxCyAx . 
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ɽʩʣʠ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ xOy ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ yOx ¡¡  ʧʝʨʝʥʦʩʦʤ ʥʘ ʚʝʢʪʦʨ (00, yx ), ʪʦ ʩʚʷʟʴ 

ʢʦʦʨʜʠʥʘʪ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʨʘʚʝʥʩʪʚʘʤʠ: 

 

0xxx +¡=  

0yyy +¡=  

ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ  ʚ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Fǋ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ:  

FEyDxCyAxF ++++=¡ 00

2

0

2

0 . 

ʇʨʠʨʘʚʥʷʝʤ ʥʫʣʶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ xǋ ʠ yǋ: 

02 0 =+DAx  

02 0 =+ECy  

ɽʩʣʠ 0=A , ʪʦ 0=D , ʝʩʣʠ 0=C , ʪʦ 0=E , ʠ ʫʨʘʚʥʝʥʠʝ  

ʥʝ ʩʦʜʝʨʞʠʪ ʯʣʝʥʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʧʦʣʦʞʠʤ, 

ʯʪʦ 0̧A  ʠ 0̧C . ʊʦʛʜʘ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ (00, yx ) ʤʳ 

ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ:    .
2

,
2

00
C

E
y

A

D
x -=-=  

ɺ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʫʨʘʚʥʝʥʠʝ  ʧʨʠʤʝʪ ʚʠʜ 

022 =¡+¡+¡ FyCxA . 

ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝʛʜʘ ʥʘʡʜʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʙʫʜʝʪ 

ʠʤʝʪʴ ʚʠʜ  

122 -=¡¡+¡¡ yBxA , ʝʩʣʠ 0̧¡F , 

ʠʣʠ  

022 =¡¡+¡¡ yBxA , ʝʩʣʠ 0=¡F . 

Á ʊʝʦʨʝʤʘ ʉʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ 

ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠʥʠʤʘʝʪ ʦʜʠʥ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʜʝʚʷʪʠ ʢʘʥʦʥʠʯʝʩʢʠʭ ʚʠʜʦʚ: 

1. 1
2

2

2

2

=+
b

y

a

x
 ï ʫʨʘʚʥʝʥʠʝ ʵʣʣʠʧʩʘ; 

2. 1
2

2

2

2

-=+
b

y

a

x
 ï ʫʨʘʚʥʝʥʠʝ ʤʥʠʤʦʛʦ ʵʣʣʠʧʩʘ; 
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3. 1
2

2

2

2

=-
b

y

a

x
 ï ʫʨʘʚʥʝʥʠʝ ʛʠʧʝʨʙʦʣʳ; 

4. pxy 22=  ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʘʙʦʣʳ; 

5. 0
2

2

2

2

=-
b

y

a

x
 ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʳ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ; 

6. 0
2

2

2

2

=+
b

y

a

x
 ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʳ ʤʥʠʤʳʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ 

ʧʨʷʤʳʭ; 

7. 022 =-by  ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ; 

8. 022 =+by  ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʳ ʤʥʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʨʷʤʳʭ; 

9. 02=y  ï ʫʨʘʚʥʝʥʠʝ ʧʘʨʳ ʩʦʚʧʘʜʘʶʱʠʭ ʧʨʷʤʳʭ. 

 

7.4 ʇʨʠʚʝʜʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʢʨʠʚʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ 

ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ 

 

ʋʢʘʞʝʤ, ʢʘʢ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ, ʧʨʠʚʝʩʪʠ 

ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

0222 021

2

2212

2

11 =+++++ ayayayaxyaxa  

ʢ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʷʤ ʵʣʣʠʧʩʘ, ʛʠʧʝʨʙʦʣʳ ʠʣʠ 

ʧʘʨʘʙʦʣʳ, ʠʣʠ ʢ ʩʣʫʯʘʷʤ ʠʭ ʚʳʨʘʞʝʥʠʷ. 

ʉ ʧʦʤʦʱʴʶ ʧʦʚʦʨʦʪʘ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ Ŭ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʯʣʝʥʘ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ,  

0222 021

2

2212

2

11 =¡+¡¡+¡¡+¡¡+¡¡¡+¡¡ ayaxayayxaxa  

ʢʦʬɻʬʠʮʠʝʥʪ ʢʦʪʦʨʦʛʦ 12a¡ ʙʫʜʝʪ ʨʘʚʝʥ  

( ) ( )aaaa 22

12112212 sincoscossin -+-=¡ aaaa  

ʇʨʠʨʘʚʥʠʚʘʷ ʢʦʵʬʬʠʮʠʝʥʪ 12a¡ ʢ ʥʫʣʶ, ʧʦʣʫʯʠʤ  

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

( ) ( )0sincoscossin 22

121122 =-+- aaaa aaa  

 ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ 
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2211

122
2

aa

a
tg

-
=a . 

ɼʘʣʝʝ, ʧʦ ʬʦʨʤʫʣʘʤ ʪʨʠʛʦʥʦʤʝʪʨʠʠ, ʧʦʣʫʯʘʝʤ ʥʫʞʥʳʝ ʥʘʤ 

ʟʥʘʯʝʥʠʷ ʜʣʷ asin  ʠ acos : 

a

a
a

21

2
2

tg

tg
tg

-
=    (ʟʜʝʩʴ ʤʦʞʥʦ ʚʟʷʪʴ ʣʶʙʦʝ ʠʟ ʜʚʫʭ 

ʟʥʘʯʝʥʠʡ atg ), 

a
a

21

1
cos

tg+°
=  (ʟʜʝʩʴ ʤʦʞʥʦ ʚʟʷʪʴ ʣʶʙʦʡ ʟʥʘʢ), 

aaa tgÖ=cossin . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ ʚ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

yxO ¡¡¡  ʧʨʠʤʝʪ ʚʠʜ: 

022 021

2

22

2

11 =¡+¡¡+¡¡+¡¡+¡¡ ayaxayaxa  

ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ 02211 >¡Ö¡aa , ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʵʪʦ 

ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʠʶ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʪʠʧʘ; ʝʩʣʠ ʞʝ 

02211 >¡Ö¡aa , ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʠʶ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ ʠ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 11a¡ 

ʠʣʠ 22a¡ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʠʶ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʝʨʝʥʦʩʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ yxO ¡¡¡  ʫʨʘʚʥʝʥʠʝ  ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʚʠʜʫ: 

00

2

22

2

11 =¡¡+¡¡¡+¡¡¡ ayaxa  

ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ.  

ʀʟ ʫʨʘʚʥʝʥʠʷ  ʩʣʝʜʫʝʪ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʣʠʙʦ ʵʣʣʠʧʩ  (ʝʩʣʠ 

11a¡ ʠ 22a¡ ʦʜʥʦʛʦ ʟʥʘʢʘ, ʘ 0a¡¡ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ), ʣʠʙʦ ʤʥʠʤʦʝ 

ʤʝʩʪʦ ʪʦʯʝʢ (ʝʩʣʠ 11a¡, 22a¡, 0a¡¡ ʠʤʝʶʪ ʦʜʠʥ ʟʥʘʢ), ʣʠʙʦ ʦʜʥʫ 

ʪʦʯʢʫ  (ʝʩʣʠ 11a¡ ʠ 22a¡ ʠʤʝʶʪ ʦʜʠʥ ʟʥʘʢ, ʘ 00=¡¡a ), ʣʠʙʦ 

ʛʠʧʝʨʙʦʣʫ (ʝʩʣʠ 11a¡ ʠ 22a¡ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʠ 00
¡̧¡a ), ʣʠʙʦ ʜʚʝ 

ʧʝʨʝʩʝʢʘʶʱʠʝ ʧʨʷʤʳʝ (ʝʩʣʠ 11a¡ ʠ 22a¡ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʠ 

00=¡¡a ). 
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ɽʩʣʠ ʞʝ ʚ ʫʨʘʚʥʝʥʠʠ ʦʜʠʥ ʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 11a¡ ʠ 22a¡, 

ʥʘʧʨʠʤʝʨ, 22a¡ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ, ʪʦ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʧʝʨʝʥʦʩʘ ʦʩʝʡ ʧʨʠʚʝʜʝʪʩʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ 

ʫʨʘʚʥʝʥʠʶ ʧʘʨʘʙʦʣʳ 
22 xpy ¡¡=¡¡ ʧʨʠ 022¸¡a  ʠʣʠ ʢ ʚʠʜʫ 

02 =+¡¡ dxa ʧʨʠ 022=¡a , ʯʪʦ ʜʘʝʪ ʠʣʠ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʧʨʷʤʳʝ, ʠʣʠ ʤʥʠʤʦʝ ʤʝʩʪʦ ʪʦʯʝʢ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʷʢʘʷ ʢʨʠʚʘʷ 2-ʛʦ ʧʦʨʷʜʢʘ ʝʩʪʴ ʣʠʙʦ 

ʵʣʣʠʧʩ, ʣʠʙʦ ʛʠʧʝʨʙʦʣʘ, ʣʠʙʦ ʧʘʨʘʙʦʣʘ, ʣʠʙʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʭ "ʚʳʨʦʞʜʝʥʠʝ". 

 

 ʇʨʠʤʝʨ ʇʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʫʨʘʚʥʝʥʠʝ 

ʢʨʠʚʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ  

0919682362429 22 =--++- yxyxyx    ʠ ʩʜʝʣʘʪʴ ʯʝʨʪʝʞ. 

ʈʝʰʝʥʠʝ 

 ɿʜʝʩʴ 36,12,29 221211 =-== aaa . 

ʇʦʵʪʦʤʫ     

012712

,
1

2

7

24
,

7

24

3629

24
2

2

2

=-+Ý

Ý
-

=Ý=
-

-
=

aa

a

a
a

tgtg

tg

tg
tg

 

ʨʝʰʘʷ ʧʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʠʤ 
3

4
-=atg  ʠ 

4

3
=atg  

ɺʳʙʠʨʘʝʤ: ʧʫʩʪʴ 
4

3
=atg , ʪʦʛʜʘ 

5

4
cos °=a . 

ɺʳʙʠʨʘʝʤ: ʧʫʩʪʴ 
5

4
cos =a , ʪʦʛʜʘ 

5

3
sin =a . 

ʀ ʬʦʨʤʫʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʟʘʧʠʰʫʪʩʷ ʚ ʚʠʜʝ:  

 

.
5

4

5

3

,
5

3

5

4

yxy

yxx

¡+¡=

¡-¡=
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ʇʦʜʩʪʘʚʣʷʝʤ ʚʳʨʘʞʝʥʠʷ "ʩʪʘʨʳʭ" ʢʦʦʨʜʠʥʘʪ ʯʝʨʝʟ 

"ʥʦʚʳʝ" ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ ʠ, ʧʨʦʜʝʣʘʚ ʜʦʩʪʘʪʦʯʥʦ 

ʛʨʦʤʦʟʜʢʠʝ, ʥʦ ʧʨʦʩʪʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʘʝʤ: 

09112684520 22 =-¡-¡+¡+¡ yxyx  

ʠʣʠ, ʚʳʜʝʣʷʷ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ ʧʦ x¡ ʠ y¡ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

,180
5

7
45

5

1
20

22

=ö
÷

õ
æ
ç

å
-+ö

÷

õ
æ
ç

å
+ yx  

ʦʪʩʶʜʘ: 

1
4

5

7

9

5

1
22

=

ö
÷

õ
æ
ç

å
-¡

+

ö
÷

õ
æ
ç

å
+¡ yx

 

ɺʚʝʜʝʤ ʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ,
5

7
,

5

1
-¡=¡¡+¡=¡¡ yyxx ʠ ʚ ʵʪʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ  

1
23 2

2

2

2

=
¡¡

+
¡¡ yx

  ʪ.ʝ. ʜʘʥʥʘʷ ʢʨʠʚʘʷ ʝʩʪʴ ʵʣʣʠʧʩ ʩ ʧʦʣʫʦʩʷʤʠ 

3=a  ʠ 2=b . 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ çʇʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩè 

1. ʏʪʦ ʪʘʢʦʝ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ? 

2.  ʇʨʠʚʝʜʠʪʝ ʬʦʨʤʫʣʳ ʩʚʷʟʠ "ʩʪʘʨʳʭ" ʠ "ʥʦʚʳʭ" 

ʢʦʦʨʜʠʥʘʪ.  

3. ʇʨʠʚʝʜʠʪʝ ʬʦʨʤʫʣʳ ʩʚʷʟʠ "ʩʪʘʨʳʭ" ʠ "ʥʦʚʳʭ" 
ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʧʦʚʦʨʦʪʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʝʸ ʥʘʯʘʣʘ.  

4. ʆʙʲʷʩʥʠʪʝ ʤʝʪʦʜʠʢʫ ʧʨʠʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ 
ʢʨʠʚʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʦʨʦʪ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ. ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʠʟ 

ʵʪʠʭ ʵʪʘʧʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ?  

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ɺʳʷʩʥʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʨʘʚʥʝʥʠʡ:  

ʘ) 04 22 =-yx ,   ʙ) 04 22 =+yx ,   

ʚ) 02222 =+++ xyx , ʛ) 0258622 =+--+ yxyx ,   

ʜ) 02 =+xyx ,  ʝ) 0162 =-y .  

2. ʇʦʚʦʨʦʪʦʤ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʢ 
ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʠ ʧʦʩʪʨʦʠʪʴ ʢʨʠʚʳʝ:  

ʘ) 24245 22 =+- yxyx ,    ʙ) 1242 22 =-+ yxyx .  

3. ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʠ 
ʩʜʝʣʘʪʴ ʯʝʨʪʝʞ:  

ʘ) 01244323 22 =---+- yxyxyx ,  

ʙ) 012446 22 =+--+- yxyxyx ,  

ʚ) 050102044 22 =-+-++ yxyxyx , 

ʛ) 0812644 22 =++-+- yxyxyx .  
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ʆʪʚʝʪʳ ʢ ʟʘʜʘʯʘʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

1. ʘ) ʜʚʝ ʧʨʷʤʳʝ xy 2°= , ʙ) ʪʦʯʢʘ )0,0( , ʚ) ʤʥʠʤʘʷ 

ʦʢʨʫʞʥʦʩʪʴ, ʛ) ʪʦʯʢʘ )4,3( , ʜ) ʜʚʝ ʧʨʷʤʳʝ 0=x , 

xy -= , ʝ) ʜʚʝ ʧʨʷʤʳʝ 4°=y ;  

2. ʘ) 1
424

2

1

2

1 =+
yx

, ʙ) 1
424

2

1

2

1 =+
YX

;  

3. ʘ) 1
48

2

1

2

1 =+
yx

, ʙ) 1
48

2

1

2

1 =-
yx

,  

4. ʚ) 1

2

1 52 xy = ,    ʛ)ʜʚʝ ʧʨʷʤʳʝ 132 °=- yx  
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ɻʣʘʚʘ 8 ʇʦʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 
 

ʂʦʦʨʜʠʥʘʪʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʚʚʦʜʠʪʴ 

ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ. ʈʝʰʘʷ ʪʫ ʠʣʠ ʠʥʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʣʠ ʬʠʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʤʝʪʦʜʦʤ ʢʦʦʨʜʠʥʘʪ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʦʨʜʠʥʘʪʥʳʝ ʩʠʩʪʝʤʳ, 

ʚʳʙʠʨʘʷ ʪʫ ʠʟ ʥʠʭ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʨʦʱʝ ʠʣʠ 

ʫʜʦʙʥʝʝ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ʆʩʥʦʚʥʘʷ ʟʘʩʣʫʛʘ ʚ 

ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʪ ʧʨʠʥʘʜʣʝʞʠʪ ʬʨʘʥʮʫʟʩʢʦʤʫ 

ʤʘʪʝʤʘʪʠʢʫ ʈʝʥʝ ɼʝʢʘʨʪʫ. ʆʥ ʩʪʘʣ ʦʩʥʦʚʘʪʝʣʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʝʨʝʚʦʜʠʣʠʩʴ ʥʘ 

ʷʟʳʢ ʘʣʛʝʙʨʳ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʪ. 

ʈʝʥʝ ɼʝʢʘʨʪ (1596 -1650) ð ʬʨʘʥʮʫʟʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, 

ʬʠʣʦʩʦʬ, ʬʠʟʠʢ ʠ ʬʠʟʠʦʣʦʛ, ʩʦʟʜʘʪʝʣʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠʤʚʦʣʠʢʠ. 

ʆʪʢʨʳʪʠʝ ɼʝʢʘʨʪʦʤ ʚ XVII ʚʝʢʝ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʤʝʪʦʜʘ 

(çʈʘʩʩʫʞʜʝʥʠʝ ʦ ʤʝʪʦʜʝè, 1637)ʩʪʘʣʦ ʨʝʚʦʣʶʮʠʝʡ ʚ 

ʛʝʦʤʝʪʨʠʠ. ʊʦʯʢʘʤ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʥʘʙʦʨʳ ʯʠʩʝʣ, ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʦʨʤʘʤʠ ʤʝʪʦʜʘʤʠ 

ʘʣʛʝʙʨʳ.  

ʊʘʢ ʧʦʷʚʠʣʘʩʴ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, ʠʟʫʯʘʶʱʘʷ 

ʬʠʛʫʨʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʟʘʜʘʶʪʩʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. 

ʂʦʦʨʜʠʥʘʪʥʳʡ ʤʝʪʦʜ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ɺʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʤʝʪʦʜʘ ʚʥʝʩ ʪʘʢʞʝ ʇʴʝʨ ʌʝʨʤʘ, ʦʜʥʘʢʦ ʝʛʦ 

ʨʘʙʦʪʳ ʙʳʣʠ ʚʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʫʞʝ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ. 

ɼʝʢʘʨʪ ʠ ʌʝʨʤʘ ʧʨʠʤʝʥʷʣʠ ʢʦʦʨʜʠʥʘʪʥʳʡ ʤʝʪʦʜ ʪʦʣʴʢʦ ʥʘ 

ʧʣʦʩʢʦʩʪʠ. 

ʂʦʦʨʜʠʥʘʪʥʳʡ ʤʝʪʦʜ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʠʣ ʃʝʦʥʘʨʜ ʕʡʣʝʨ 

ʫʞʝ ʚ XVIII ʚʝʢʝ 

ʂʨʦʤʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ 

ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʷʨʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ. 

ɺʦʟʴʤʝʤ ʥʘ ʧʣʦʩʢʦʩʪʠ 
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ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʨʷʤʫʶ Ox ʠ ʥʘ ʥʝʡ ʪʦʯʢʫ O .  

ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ M  ʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʯʠʩʣʘʤʠ: ʝʝ ʨʘʩʩʪʦʷʥʠʝʤ r ʦʪ ʚʟʷʪʦʡ ʥʘʤʠ ʪʦʯʢʠ O  ʠ 

ʫʛʣʦʤj, ʦʙʨʘʟʫʝʤʳʤ ʦʪʨʝʟʢʦʤ OM  ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʷʤʦʡ Ox. ʆʪʩʯʝʪ ʫʛʣʦʚ ʦʙʳʯʥʦ ʚʝʜʝʪʩʷ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʜʚʠʞʝʥʠʶ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʏʠʩʣʘ r  ʠ j  ʥʘʟʳʚʘʶʪʩʷ ʧʦʣʷʨʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʪʦʯʢʠ M , ʧʨʠʯʝʤ r  ʥʘʟʳʚʘʝʪʩʷ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ, -j 

ʧʦʣʷʨʥʳʤ ʫʛʣʦʤ. ʇʨʷʤʘʷ Ox ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʷʨʥʦʡ ʦʩʴʶ, ʘ 

ʪʦʯʢʘ O  - ʧʦʣʶʩʦʤ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ï

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʩʪʘʚʷʱʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʘʨʫ ʯʠʩʝʣ ( ),r j, ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʥʠʝʤ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ O, ʥʘʟʳʚʘʝʤʦʡ ʧʦʣʶʩʦʤ, ʣʫʯʘ ʆʄ, 

ʠʩʭʦʜʷʱʝʛʦ ʠʟ ʵʪʦʡ ʪʦʯʢʠ, ʥʘʟʳʚʘʝʤʦʛʦ ʧʦʣʷʨʥʦʡ ʦʩʴʶ, ʠ 

ʤʘʩʰʪʘʙʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ.  

ü ɿʘʤʝʯʘʥʠʝ ʈʘʜʠʫʩ-ʚʝʢʪʦʨ r  

(ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ) - ʚʩʝʛʜʘ ʚʝʣʠʯʠʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʘ ʫʛʦʣ j ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ p2  ʠ ʜʘʣʝʝ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ.  

ʂʦʦʨʜʠʥʘʪʥʳʝ ʣʠʥʠʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ  

Á ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ O   

r const=  

Á ʣʫʯʠ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʪʦʯʢʠ O    constj= . 

ɽʩʣʠ ʧʦʣʶʩ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʯʘʣʦʤ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʧʦʣʷʨʥʘʷ ʦʩʴ - ʩ ʦʩʴʶ 

ʘʙʩʮʠʩʩ, ʪʦ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M  ʚʳʨʘʞʘʶʪʩʷ 

ʯʝʨʝʟ ʝʝ ʧʦʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʦʣʨ̫ʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M  ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʝʝ 

ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 
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2 2 2r x y

y
tg

x
j

ë = +
î
ì

=î
í

 

ɼʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʧʦʣʷʨʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ 

cos

sin

x r

y r

j

j

= Öë
ì
= Öí

 

ʆʧʨʝʜʝʣʷʷ ʚʝʣʠʯʠʥʫ j ʠ ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ 0>r , ʚʠʜʠʤ, ʯʪʦ 

ʟʥʘʢ sin
y

r
j= ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚ ʩʦ ʟʥʘʢʦʤ y, ʘ ʟʥʘʢ 

cos
x

r
j= - ʩʦ ʟʥʘʢʦʤx . 

 ʇʨʠʤʝʨ ʋʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩ ʮʝʥʪʨʦʤ ʚ ʧʦʣʶʩʝ ʠ 

ʨʘʜʠʫʩʘ R          - Rr=  

 ʇʨʠʤʝʨ ɼʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ )1;1( -M . 

ʂʘʢʦʚʳ ʧʦʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʵʪʦʡ ʪʦʯʢʠ? 

ʈʝʰʝʥʠʝ 

ʊʘʢ ʢʘʢ 2=r , 1-=jtg , ʪ.ʝ. j ʨʘʚʥʦ 3
4
p ʠʣʠ 7

4
p, ʥʦ 

ʧʦʩʢʦʣʴʢʫ 0<y , ʪʦ ʠ 0sin <j . ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʷʨʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M ʙʫʜʫʪ 
4

7
,2

p
j==r , ʪ.ʝ. ö

÷

õ
æ
ç

å

4

7
;2
p

M  . 

 ʇʨʠʤʝʨ ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 3=x  ʚ ʧʦʣʷʨʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʈʝʰʝʥʠʝ jcosrx= , ʪʦ 3cos =jr  ʠʣʠ 
jcos

3
=r . 

 ʇʨʠʤʝʨ ʇʦʩʪʨʦʠʪʴ ʢʨʠʚʫʶ, ʟʥʘʷ, ʯʪʦ ʧʦʣʷʨʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʝʝ ʪʦʯʝʢ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ 

( )( )0,cos1 >+= aar j .  

ʈʝʰʝʥʠʝ ( )( )0,cos1 >+= aar j  - ʪɻʘ 

ʢʨʠʚʘʷ ʥʘʟʳʚʘʝʪʩʷ ʢʘʨʜʠʦʠʜʘ. ʏʪʦʙʳ 
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ʥʘʯʝʨʪʠʪʴ ʵʪʫ ʢʨʠʚʫʶ, ʥʫʞʥʦ ʜʘʚʘʪʴ j ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʟʥʘʯʝʥʠʷ ʦʪ 0=j  ʜʦ pj=  (ʩ ʥʝʢʦʪʦʨʳʤ ʰʘʛʦʤ) ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʝʝ ʫʨʘʚʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷr .  

ʂʘʞʜʦʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʧʘʨ ʯʠʩʝʣ ( )j,r  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ 

ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʪʦʯʢʘ. 

ʇʦʩʪʨʦʠʚ ʠ ʩʦʝʜʠʥʠʚ ʠʭ ʧʣʘʚʥʦʡ ʣʠʥʠʝʡ, ʧʦʣʫʯʠʤ ʢʘʨʜʠʦʠʜʫ. 

 

 

8.1 ʎʠʣʠʥʜʨʠʯʝʩʢʘ ̫ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʎʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʦʨʜʠʥʘʪ ʥʘʟʳʚʘʶʪ ʪʨʸʭʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, 

ʷʚʣʷʶʱʫʶʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʳ (ʦʙʳʯʥʦ 

ʦʙʦʟʥʘʯʘʝʤʦʡ z), ʢʦʪʦʨʘʷ ʟʘʜʘʸʪ ʚʳʩʦʪʫ ʪʦʯʢʠ ʥʘʜ 

ʧʣʦʩʢʦʩʪʴʶ. 

ʊʦʯʢʘ P ʜʘʸʪʩʷ ʢʘʢ( ), ,zr j  ʨʝʢʦʤʝʥʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 31-11. 

 ɺ ʪʝʨʤʠʥʘʭ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ: 

¶ 0r²  ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

O ʜʦ P', ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ P ʥʘ 

ʧʣʦʩʢʦʩʪʴ XY. ʀʣʠ ʪʦ ʞʝ 

ʩʘʤʦʝ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ P ʜʦ 

ʦʩʠ Z.  

¶ 
00 360j¢ ¢  ð ʫʛʦʣ 

ʤʝʞʜʫ ʦʩʴʶ X ʠ ʦʪʨʝʟʢʦʤ OP'.  

z ʨʘʚʥʘ ʘʧʧʣʠʢʘʪʝ ʪʦʯʢʠ P 

  

ʅʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪ( ), ,zr q . 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʫʜʦʙʥʳ ʧʨʠ ʘʥʘʣʠʟʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʩʠ, ʝʩʣʠ ʦʩʴ Z ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʠ ʩʠʤʤʝʪʨʠʠ.  
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V ɿʘʤʝʯʘʥʠʝ ɹʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʳʡ ʢʨʫʛʣʳʡ ʮʠʣʠʥʜʨ 

ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʝ  
2 2 2x y c+ = , 

ʘ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ð ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʫʨʘʚʥʝʥʠʝ  

ʩr= . 

ʆʪʩʶʜʘ ʠ ʠʜʸʪ ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠʤʷ 

çʮʠʣʠʥʜʨʠʯʝʩʢʘʷè. 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ð ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ 

ʤʥʦʛʠʭ ʪʨʸʭʤʝʨʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʩʫʱʝʩʪʚʫʶʪ 

ʟʘʢʦʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʤʝʞʜʫ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʠ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

ɿʘʢʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʪ ʜʝʢʘʨʪʦʚʳʭ ʢ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ: 

cos

sin

x r

y r

z z

j

j

= Öë
î
= Öì

î=í

 

ɿʘʢʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ: 

 

2 2 2

( )

r x y

y
arctg

x

z z

j

ë = +
î
î
=ì

î
=î

í
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8.2 ʉʬʝʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

 

ʉʬʝʨʠʯʝʩʢʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʫʜʦʙʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʩʦʦʪʥʦʩʷʩʴ ʩ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʢʦʦʨʜʠʥʘʪ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʉʬʝʨʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 
ʥʘʟrʚʘʶʪ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʠʛʫʨʳ ʚ ʪʨʸʭ ʠʟʤʝʨʝʥʠʷʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʜʘʥʠʷ ʪʨʸʭ ʢʦʦʨʜʠʥʘʪ ,  

ʛʜʝ r ð ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ɗ ʠ  ð 

ʟʝʥʠʪʥʳʡ ʠ ʘʟʠʤʫʪʘʣʴʥʳʡ ʫʛʦʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʇʦʥʷʪʠʷ ʟʝʥʠʪ ʠ ʘʟʠʤʫʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʘʩʪʨʦʥʦʤʠʠ.  

ɿʝʥʠʪ - ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʜʲʸʤʘ ʥʘʜ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʦʡ (ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ), 

ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʘʩʪʨʦʥʦʤʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʧʣʦʩʢʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʵʢʚʘʪʦʨ, 

ʠʣʠ ʧʣʦʩʢʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʛʦʨʠʟʦʥʪ, ʠʣʠ ʧʣʦʩʢʦʩʪʴ 

ʵʢʣʠʧʪʠʢʠ ʠ ʪ.ʜ., ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ 

ʥʝʙʝʩʥʳʭ ʢʦʦʨʜʠʥʘʪ.  
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ɸʟʠʤʫʪ - ʫʛʦʣ ʤʝʞʜʫ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʤ ʣʫʯʦʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʜʨʫʛʠʤ ʣʫʯʦʤ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʠʤʝʶʱʠʤ 

ʦʙʱʝʝ ʥʘʯʘʣʦ ʩ ʧʝʨʚʳʤ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʨʠʩʫʥʢʫ ʩʬʝʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʵʪʦ 

ʧʣʦʩʢʦʩʪʴ xy. ɿʝʥʠʪ - ʥʝʢʘʷ ʫʜʘʣʸʥʥʘʷ ʪʦʯʢʘ, ʣʝʞʘʱʘʷ ʥʘ 

ʦʩʠ Z ʠ ʚʠʜʠʤʘʷ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ.  

ʊʦʛʜʘ, ʫʛʣʳ ɗ ʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʧʨʠ r = 0, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʧʨʠ sin(ɗ) = 

0, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, (ʥʦ ʫʞʝ ʧʨʠ 

ʠʣʠ ). 

ɸʟʠʤʫʪ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʦʩʠ X ʜʦ ʧʨʦʝʢʮʠʠ ʨʘʜʠʫʩ-

ʚʝʢʪʦʨʘ r ʥʘ ʧʣʦʩʢʦʩʪʴ xy.  

ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʥʘʟʚʘʥʠʷ ʫʛʣʦʚ, ʢʘʢ ʠ ʪʦ, ʯʪʦ 

ʩʬʝʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʙʦʙʱʝʥʠʝʤ (ʧʫʩʪʴ ʭʦʪʷ ʙʳ ʠ ʧʨʠʙʣʠʞʸʥʥʳʤ) ʤʥʦʞʝʩʪʚʘ 

ʚʠʜʦʚ ʩʠʩʪʝʤ ʥʝʙʝʩʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʊʨʠ ʢʦʦʨʜʠʥʘʪʳ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ: 

¶  ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʦ 

ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ P.  

¶  ð ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ Z ʠ ʦʪʨʝʟʢʦʤ, 

ʩʦʝʜʠʥʷʶʱʠʤ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʠ ʪʦʯʢʫ P.  

¶  ð ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ X ʠ 

ʧʨʦʝʢʮʠʝʡ ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩ 

ʪʦʯʢʦʡ P, ʥʘ ʧʣʦʩʢʦʩʪʴ XY (ʚ ɸʤʝʨʠʢʝ ʫʛʣʳ ɗ ʠ 

ʤʝʥʷʶʪʩʷ ʨʦʣʷʤʠ).  

ʋʛʦʣ ɗ ʥʘʟʳʚʘʝʪʩʷ ʟʝʥʠʪʥʳʤ, ʠʣʠ ʧʦʣʷʨʥʳʤ, ʠʣʠ 

ʥʦʨʤʘʣʴʥʳʤ, ʘ ʪʘʢ ʞʝ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ 

ʘʥʛʣʠʡʩʢʠʤ ʩʣʦʚʦʤ colatitude, ʘ ʫʛʦʣ  ð 

ʘʟʠʤʫʪʘʣʴʥʳʤ.  

ʋʛʣʳ ɗ ʠ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʧʨʠ r = 0, ʘ ʥʝ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʷ ʧʨʠ sin(ɗ) = 0 (ʪʦ ʝʩʪʴ ʧʨʠ ɗ = 0 ʠʣʠ ). 

ɿʘʚʠʩʠʤʦ ʠʣʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʥʜʘʨʪʘ (ISO 31-11), 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʘʢʦʝ ʩʦʛʣʘʰʝʥʠʝ ʠʣʠ ʢʦʥʚʝʥʮʠʷ (ʘʥʛʣ. 

http://ru.wikipedia.org/w/index.php?title=ISO_31-11&action=edit&redlink=1
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convention), ʢʦʛʜʘ ʚʤʝʩʪʦ ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ɗ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʛʦʣ ʤʝʞʜʫ ʧʨʦʝʢʮʠʝʡ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ r ʥʘ 

ʧʣʦʩʢʦʩʪʴ xy ʠ ʩʘʤʠʤ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ r, ʠ ʨʘʚʥʳʡ - 

ɗ. ʆʥ ʥʘʟʳʚʘʝʪʩʷ ʫʛʣʦʤ ʧʦʜʲʸʤʘ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʦʟʥʘʯʝʥ ʪʦʡ ʞʝ ʙʫʢʚʦʡ ɗ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ ʙʫʜʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ . 

¶ ʇʝʨʝʭʦʜ ʦʪ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʢ ʜʝʢʘʨʪʦʚʳʤ:  

 
 

¶ ʆʪ ʜʝʢʘʨʪʦʚʳʭ ʢ ʩʬʝʨʠʯʝʩʢʠʤ:  

 

 
¶ ʆʪ ʩʬʝʨʠʯʝʩʢʠʭ ʢ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ:  

 

 
¶ ʆʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢ ʩʬʝʨʠʯʝʩʢʠʤ:  
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ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ  

1. ɺ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ( )r;j ʧʦʩʪʨʦʠʪʴ ʪʦʯʢʠ 

( ) ( )

ö
÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å
--ö

÷

õ
æ
ç

å
-ö

÷

õ
æ
ç

å
-

ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å

3;
2

3
,4;

4
,3;

2
,2;

2

3;
2

3
,2;,2;

2
,2;

4
,3;0

987

54321

pppp

p
p

pp

AAAA

AAAAA

.  

2. ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʶ jcos22+=r  (ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʚʝʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʟʥʘʯʝʥʠʡ r  ʜʣʷ 

p
ppp

j ;
3

2
;

2
;

3
;0 °°°= ).  

3. ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʠ: ʘ)jar=  (ʩʧʠʨʘʣʴ ɸʨʭʠʤʝʜʘ), 

ʙ) ( )jcos1-=ar  (ʢʘʨʜʠʦʠʜʘ).  

4. ʇʦʩʪʨʦʠʪʴ ʣʠʥʠʠ: ʘ) ar= , ʙ)
4

p
j= , ʚ)

jsin

b
r = .  

5. ʅʘʧʠʩʘʪʴ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, 
ʦʪʩʝʢʘʶʱʝʡ ʦʪ ʧʦʣʷʨʥʦʡ ʦʩʠ ʦʪʨʝʟʦʢ "a" ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʥʝʡ.  

6. ʅʘʧʠʩʘʪʴ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ 

ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ( )aC ;0  ʠ ʨʘʜʠʫʩʦʤ, ʨʘʚʥʳʤ "a ".  

7. ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʧʦʣʷʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʫʨʘʚʥʝʥʠʷ ʣʠʥʠʡ: 

ʘ) 
222 ayx =- ,  ʙ) 

222 ayx =+  , ʚ) 3=y , ʛ)xy= , 

ʜ)
222 ayx =- ,             ʝ) ( ) ( )222222 yxayx -=+ .  

8. ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʫʨʘʚʥʝʥʠʷ 

ʣʠʥʠʠ ʠ ʧʦʩʪʨʦʠʪʴ ʵʪʠ ʣʠʥʠʠ:  

         ʘ) ar =jcos ,ʙ) jsin2ar = , ʚ) 
22 22sin ar =j .  
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9. ʅʘʧʠʩʘʪʴ ʢʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʢʨʠʚʳʭ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ:  

ʘ)
jcos45

9

-
=r , ʙ) 

jcos54

9

-
=r  , ʚ) 

jcos31

3

-
=r .  

ʆʪʚʝʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ  

1. 
jcos

a
r = ;  

2. jcos2ar = ;  

3. ʘ) 
j2cos

2
2 a

r = , ʙ)ar= , ʚ) 
jsin

3
=r , ʛ)1=jtg , 

ʜ) jcosar= , ʝ) j2cos22 ar = ;  

4. ʘ) ax= , ʙ) ayyx 222 =+ , ʚ)
2axy= ;  

5. ʘ) 1
925

22

=+
yx

, ʙ) 1
916

22

=-
yx

, ʚ) xy 62 = . 
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ɻʣʘʚʘ  9 ʇʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 
 

ʉ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʣʶʙʘʷ ʣʠʥʠʷ 

ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ. ʂʘʞʜʦʝ ʪʘʢʦʝ 

ʤʥʦʞʝʩʪʚʦ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʄʘʪʝʤʘʪʠʢʠ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʧʳʪʘʣʠʩʴ ʦʪʳʩʢʘʪʴ ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʣʠ ʙʳ ʪʘʢʠʝ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʦʙʲʝʢʪʳ ʢʘʢ ʧʨʷʤʘʷ, ʢʨʠʚʘʷ, 

ʧʦʚʝʨʭʥʦʩʪʴ. ʕʪʘ ʟʘʜʘʯʘ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʝʥʘ ʣʠʰʴ ʚ 

ʜʚʘʜʮʘʪʦʤ ʚʝʢʝ, ʢʦʛʜʘ ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʨʘʟʤʝʨʥʦʩʪʠ 

ʤʥʦʞʝʩʪʚʘ.  ʄʳ ʞʝ ʦʛʨʘʥʠʯʠʤʩʷ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʥʠʤʘʥʠʝʤ 

ʣʠʥʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʥʘʭʦʜʷʪ ʙʦʣʴʰʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʣʦʩʢʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʣʠʥʠʠ ʠ ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʘʪʴ ʠʭ 

ʩʚʦʡʩʪʚʘ.  

ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʤ ʥʘ ʧʣʦʩʢʦʩʪʠ ʥʝʢʦʪʦʨʫʶ ʜʝʢʘʨʪʦʚʫ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʚʦʟʴʤʝʤ ʥʘ ʥʝʢʦʪʦʨʦʡ ʣʠʥʠʠ 

Lʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ( ),M x y . ɽʩʣʠ ʪʦʯʢʫ ( ),M x y  

ʧʝʨʝʤʝʱʘʪʴ ʚʜʦʣʴ L, ʪʦ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ, ʥʦ ʥʝ 
ʧʨʦʠʟʚʦʣʴʥʦ. ʄʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʩʚʷʟʴ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʠʥʠʠ L . 

 ʆʧʨʝʜʝʣʝʥʠʝ Cʚʷʟʴ ()y f x=  ʠʣʠ ( ), 0F x y =  

ʥʘʟʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʣʠʥʠʠ L, ʝʩʣʠ ʵʪʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʣʶʙʦʡ ʪʦʯʢʠ ʣʠʥʠʠ L  ʠ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ʣʠʥʠʠL .. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʜʣʷ 

ʢʘʞʜʦʡ ʣʠʥʠʠ ʚʳʧʠʩʘʪʴ ʥʝʢʦʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʠʥʠʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʦʤʫ ʫʨʘʚʥʝʥʠʶ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝʢʦʪʦʨʫʶ ʣʠʥʠʶ, ʠ ʪʦʣʴʢʦ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 

ʵʪʦʡ ʣʠʥʠʠ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʶʪ ʜʚʝ ʟʘʜʘʯʠ. 

1. ʇʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʣʠʥʠʠ ʪʨʝʙʫʝʪʩʷ 

ʩʦʩʪʘʚʠʪʴ ʝʝ ʫʨʘʚʥʝʥʠʝ. 
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2. ʇʦ ʥʝʢʦʪʦʨʦʤʫ ʫʨʘʚʥʝʥʠʶ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʵʪʠʤ ʫʨʘʚʥʝʥʠʝʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ. 

ʕʪʠ ʜʚʝ ʟʘʜʘʯʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʤʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʛʝʦʤʝʪʨʠʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

ɽʩʣʠ ʚʟʷʪʴ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦ ʢ ʪʘʢʠʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ, ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʣʠʥʠʠ, 

ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ - ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʨʝʤʷ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʪʦ ʠ ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʤʫ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʚʩʝ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘʥʘʣʠʪʠʯʝʩʢʠ 

ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ  

( ), , 0F x y z = . 

 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʋʨʘʚʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ - ʫʨʘʚʥʝʥʠʝ 

ʚʠʜʘ 

( ), , 0F x y z = , 

ʢʦʪʦʨʦʤʫ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʪʦʯʝʢ ʜʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʧʨʠʪʦʤ ʪʦʣʴʢʦ ʵʪʠʭ ʪʦʯʝʢ. 

 

V ɿʘʤʝʯʘʥʠʝ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ 

ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ ʜʚʫʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
2

R , ʘ 

ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ - ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ 
3

R . 

 

V ɿʘʤʝʯʘʥʠʝ ʇʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʩʠʣʴʥʦʛʦ ʚʳʨʦʞʜʝʥʠʷ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʢʣʘʩʩʦʚ:  

¶ ʵʣʣʠʧʩʦʠʜʳ,  

¶ ʛʠʧʝʨʙʦʣʦʠʜʳ,  

¶ ʧʘʨʘʙʦʣʦʠʜʳ,  

¶ ʢʦʥʫʩʳ   

¶ ʮʠʣʠʥʜʨʳ.  
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9.1ʉʬʝʨʘ  

 

 ʆʧʨʝʜʝʣʝʥʠʝ ʉʬʝʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
3

R  - 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʦʜʠʥʘʢʦʚʦ ʫʜʘʣʝʥʥʳʭ ʦʪ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ, ʥʘʟʳʚʘʝʤʦʡ ʮʝʥʪʨʦʤ ʩʬʝʨʳ.  

ɺʳʚʝʜʝʤ ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ ),,( 000 zyxC , 

ʪʦʯʢʠ ʢʦʪʦʨʦʡ ʨʘʚʥʦʫʜʘʣʝʥʳ ʦʪ ʮʝʥʪʨʘ C  ʥʘ ʨʘʩʩʪʦʷʥʠʝ r , 

ʥʘʟʳʚʘʝʤʦʝ ʨʘʜʠʫʩʦʤ ʩʬʝʨʳ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʬʝʨʳ, ʢʦʦʨʜʠʥʘʪʳ ʣʶʙʦʡ ʪʦʯʢʠ 

),,( zyxM  ʩʬʝʨʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ CM =r ,  ʪʘʢ ʢʘʢ 

{ }0 0 0, ,CM x x y y z z= - - -, ʪʦ 

( ) ( ) ( )
2 2 2

0 0 0CM x x y y z z= = - + - + -r  

ʀʣʠ             ( ) ( ) ( )
2 2 2 2

0 0 0x x y y z z- + - + - =r  

× ʊʝʦʨʝʤʘ   ʉʬʝʨʘ ʨʘʜʠʫʩʘ r  ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ 

0 0 0 0( , , )M x y z ʠʤʝʝʪ ʫʨʘʚʥʝʥʠʝ  

( ) ( ) ( )
2 2 2 2

0 0 0x x y y z z- + - + - =r  

ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʪʦʯʢʠ 

( )1 1 1 1, ,M x y z 1CM <r , ʪʦ ʪʦʯʢʘ 1M  ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ 

ʩʬʝʨʳ, ʠ ʝʩʣʠ ʜʣʷ ʪʦʯʢʠ ( )2 2 2 2, ,M x y z 2CM >r , ʪʦ 

ʪʦʯʢʘ 2M  ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʩʬʝʨʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʦʣʴʢʦ 

ʢʦʦʨʜʠʥʘʪʳ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʩʬʝʨʳ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ C  ʠ 

ʨʘʜʠʫʩʦʤ r  ʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʦʦʨʜʠʥʘʪʳ ʥʠʢʘʢʦʡ ʪʦʯʢʠ, 

ʥʝ ʣʝʞʘʱʝʡ ʥʘ ʩʬʝʨʝ. ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʝʩʪʴ ʠʩʢʦʤʦʝ 

ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ.  

V ɿʘʤʝʯʘʥʠʝ ɿʘʤʝʪʠʤ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʨʘʜʠʫʩʘ r  ʩ 

ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ 
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2 2 2 2x y z+ + =r . 

 ʇʨʠʤʝʨ ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ OZ  ʠ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

( )3,0,00M . 

ʈʝʰʝʥʠʝ  

ʊʘʢ ʢʘʢ ʵʪʘ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ OXY, ʪʦ ʚʩʝ 

ʝʝ ʪʦʯʢʠ ʠʤʝʶʪ ʘʧʧʣʠʢʘʪʫ3=z . ɽʩʣʠ ʞʝ ʚʦʟʴʤʝʤ ʢʘʢʫʶ-ʣʠʙʦ 

ʪʦʯʢʫ ( )zyxN ,, , ʥʝ ʣʝʞʘʱʫʶ ʥʘ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʜʣʷ 

ʥʝʝ 3̧z  3. ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ3=z  ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʟʘʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

 

 ʇʨʠʤʝʨ  

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʪʦʯʝʢ 

)2,3,1( -A  ʠ )0,1,1(-B . 

ʈʝʰʝʥʠʝ  

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ BMAM = , 

ʧʦʵʪʦʤʫ 

( ) ( ) ( ) ( ) ( ) ( )222222
011231 -+-++=++-+- zyxzyx  

ʇʦʩʣʝ ʦʯʝʚʠʜʥʳʭ ʫʧʨʦʱʝʥʠʡ, ʧʦʣʫʯʠʤ03=--+ zyx .  

ɽʩʣʠ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ N  ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʜʘʥʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ ʪʦʯʝʢ, ʪʦ ʝʩʪʴ BNAN ¸ , ʪʦ ʜʣʷ ʝʝ ʢʦʦʨʜʠʥʘʪ  

ʫʨʘʚʥʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʥʥʦʤʫ ʤʥʦʞʝʩʪʚʫ -  

03=--+ zyx . 

 

 ʇʨʠʤʝʨ ʂʘʢʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

 ʫʨʘʚʥʝʥʠʷʤ: 

ʘ) 0222 =++ zyx , ʙ) 04222 =+++ zyx  ʚ) 022 =+yx  

ʛ) 012 =-z    ʜ)

í
ì
ë

=++

=

2222

0

rzyx

z
? 

ʈʝʰʝʥʠʝ 

ʘ) ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʢʫ ( )0,0,0O , ʪʘʢ ʢʘʢ 

ʢʦʦʨʜʠʥʘʪʳ ʣʠʰʴ ʵʪʦʡ ʪʦʯʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ. 
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ʙ) ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, ʪʘʢ 

ʢʘʢ ʚ ʤʥʦʞʝʩʪʚʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʥʝʪ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ 

ʫʜʦʚʣʝʪʚʦʨʠʣʠ ʙʳ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ; 

ʚ) ʫʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʴ OZ, ʪʘʢ ʢʘʢ ʣʶʙʘʷ ʪʦʯʢʘ ʦʩʠ 

OZ  ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ ( )z,0,0 , ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʫʢʘʟʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ; 

ʛ) ʧʦʩʢʦʣʴʢʫ ( )( ) 01112 =+-=- zzz , ʪʦ ʫʨʘʚʥʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪ ʜʚʝ ʧʣʦʩʢʦʩʪʠ 1=z  ʠ 1-=z , ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ Oxy; 

ʜ) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ: 0=z , ʪ.ʝ. ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 

Oxy ʠ ʩʬʝʨʳ ʨʘʜʠʫʩʘ rʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʩʝʯʝʥʠʷ ʝʩʪʴ ʦʢʨʫʞʥʦʩʪʴ ʚ 

ʧʣʦʩʢʦʩʪʠ Oxy ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʠ ʨʘʜʠʫʩʘ r, ʘ 

ʝʝ ʫʨʘʚʥʝʥʠʝ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʙʫʜʝʪ 
2 2 2 2x y z+ + =r .  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʚʠʜʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷʤ, 

ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʪʨʠ, ʜʚʝ, ʦʜʥʘ ʥʝʠʟʚʝʩʪʥʘʷ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
3

R  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʧʝʨʝʩʝʯʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʠʶ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ (ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʠ ʩ ʣʠʥʠʝʡ) "ʚʳʨʦʞʜʘʝʪʩʷ" ʚ ʦʪʜʝʣʴʥʳʝ 

ʪʦʯʢʠ, ʚ ʣʠʥʠʠ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʥʷʪʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʠ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʝ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʚʝʨʭʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, 

ʝʩʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ  

( ) 0,, =zyxF  

ʛʜʝ ( )zyxF ,,  - ʤʥʦʛʦʯʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʳʭ zyx ,, . 

ʉʪʝʧʝʥʴ ʵʪʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ zyx ,,  

ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʢʦʤ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

 ʇʨʠʤʝʨ   
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      02523 =-+- zyx  ʝʩʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, 

 ʇʨʠʤʝʨ   

( ) ( ) ( ) 2222
3532 =-+++- zyx  ʝʩʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ɺʩʷʢʘʷ ʥʝʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

 ʥʘʟʳʚʘʝʪʩʷ  ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʡ. 

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʚʝʨʭʥʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ - 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʜʝʢʘʨʪʦʚʳ ʧʨʷʤʦʫʛʦʣʴʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ 

0222 =+++++++++ mlzkyhxgyzfxzdxyczbyax  

ʛʜʝ mlkhgfdcba ,,,,,,,,, - ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, ʧʨʠʯʝʤ 

ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʯʠʩʝʣ gfdcba ,,,,, ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ.  

ʄʳ ʙʫʜʝʤ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

 

 

 

 

 

 

 

 

 

ɼʚʫʧʦʣʦʩʪʥʦʡ ʛʠʧʝʨʙʦʣʦʠʜ: ʕʣʣʠʧʪʠʯʝʩʢʠʡ ʧʘʨʘʙʦʣʦʠʜ: 

  

ʕʣʣʠʧʩʦʠʜ: ʆʜʥʦʧʦʣʦʩʪʥʦʡ ʛʠʧʝʨʙʦʣʦʠʜ: 

  

ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʧʘʨʘʙʦʣʦʠʜ 
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9.2ʇʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ 

 

ʇʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ð ʧʦʚʝʨʭʥʦʩʪʴ, ʩʦʟʜʘʥʥʘʷ ʧʨʠ 

ʚʨʘʱʝʥʠʠ ʦʙʨʘʟʫʶʱʝʡ ʚʦʢʨʫʛ ʦʩʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʷʤʘʷ 

ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ ʚʨʘʱʝʥʠʷ, ʪʦ ʧʨʠ ʝʸ ʚʨʘʱʝʥʠʠ ʧʦʣʫʯʠʪʩʷ 

ʢʦʥʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʝʩʣʠ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ð 

ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ, ʝʩʣʠ ʩʢʨʝʱʠʚʘʝʪʩʷ ʩ ʦʩʴʶ ð ʦʜʥʦʧʦʣʦʩʪʥʳʡ 

ʛʠʧʝʨʙʦʣʦʠʜ ʚʨʘʱʝʥʠʷ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʚʨʘʱʝʥʠʝʤ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʨʠʚʳʭ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ  

ü ʆʧʨʝʜʝʣʝʥʠʝ ʇʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ - ʧʦʚʝʨʭʥʦʩʪʴ, 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʚʨʘʱʝʥʠʝʤ ʢʘʢʦʡ-ʣʠʙʦ ʧʣʦʩʢʦʡ ʣʠʥʠʠ ʚʦʢʨʫʛ 

ʧʨʷʤʦʡ, ʣʝʞʘʱʝʡ ʚ ʧʣʦʩʢʦʩʪʠ ʵʪʦʡ ʣʠʥʠʠ. 

ɼʣʷ ʚʳʚʦʜʘ ʫʨʘʚʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. ʏʪʦʙʳ ʫʨʘʚʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʚʳʛʣʷʜʝʣʦ ʧʨʦʱʝ, ʦʩʴ ʚʨʘʱʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʟʘ ʦʜʥʫ 

ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ.  

ʇʫʩʪʴ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʧʣʦʩʢʦʩʪʠ Oyz ʟʘʜʘʥʘ ʢʨʠʚʘʷ 

L  ʫʨʘʚʥʝʥʠʝʤ 

0),( =ZYF . 

ɺʨʘʱʘʝʤ ʢʨʠʚʫʶ L  

ʚʦʢʨʫʛ ʦʩʠ Oy. ʇʦʣʫʯʠʤ 

ʥʝʢʦʪʦʨʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʇʫʩʪʴ ( )zyxM ,,  - 

ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ʧʦʣʫʯʠʚʰʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʦʛʜʘ 

2 2MN x z= + ,    ,              

ʪ.ʢ. ʝʩʣʠ ʚʟʷʪʴ ʪʦʯʢʫ  ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʘʧʧʣʠʢʘʪʦʡ, ʪʦ. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʤ , ʠ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ( )zyxM ,,  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ 


