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  1-ʪʘʨʘʫ.  ʉʳʟʳץʪʳץ ʘʣʛʝʙʨʘ ʵʣʝʤʝʥʪʪʝʨʽ 

 

1 ɸʥʳץʪʘʫʳʰʪʘʨ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ 

 

1.1 ʅʝʛʽʟʛʽ סײʳʤʜʘʨ 

 

n - ʪʽʢ ʞᴅʥʝ m - ʞʘʪʳץ ʞʦʣʜʘʨסʘ ʦʨʥʘʣʘʩץʘʥ ʪʽʢʙײʨʳʰʪʳ ,ija  ),,1( mi =  

),1( nj =  ʩʘʥʜʘʨ ʢʝʩʪʝʩʽʥ nm³  - ᴇʣʰʝʤʜʽ ʤʘʪʨʠʮʘ ʜʝʡʜʽ, ʷסʥʠ  

,

...

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

...

...

21

22221

11211

ö
ö
ö
ö
ö

÷
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=
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aaa

A  

ʤײʥʜʘסʳ ija  ʩʘʥʜʘʨʳʥ ʤʘʪʨʠʮʘʥʳש ʵʣʝʤʝʥʪʪʝʨʽ ʜʝʧ ʘʪʘʡʜʳ.  

ɽʛʝʨ m=n ʙʦʣʩʘ, ʦʥʜʘ ʤʘʪʨʠʮʘʥʳ n-ʨʝʪʪʽ ʢʚʘʜʨʘʪ ʤʘʪʨʠʮʘ ʜʝʡʜʽ. ᴄʨʙʽʨ 

ʢʚʘʜʨʘʪ ʤʘʪʨʠʮʘסʘ ʤʘʪʨʠʮʘʥʳש ʘʥʳץʪʘʫʳʰʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʩʘʥʜʳ ʩᴅʡʢʝʩ 

 .ʪʘʫʳʰ ʙʝʣʛʽʣʽ ʝʨʝʞʝʤʝʥ ʝʩʝʧʪʝʣʝʜʽץʜʘʡʜʘ ʘʥʳסʣ ʞʘײʘ ʙʦʣʘʜʳ. ɹסʦʶץ

ʂᴇʙʝʡʪʽʥʜʽʣʝʨʽʥʽש ʞʘʨʪʳʩʳ ץʘʨʘʤʘ-ץʘʨʩʳ ʪʘשʙʘʤʝʥ ᴅʨʪװʨʣʽ ʞʘʪʳץ ʞᴅʥʝ ʪʽʢ 

ʞʦʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʵʣʝʤʝʥʪʪʝʨ ʢᴇʙʝʡʪʽʥʜʽʣʝʨʽʥʽץ שʦʩʳʥʜʳʩʳ ʘʥʳץʪʘʫʳʰץʘ 

ʪʝש ʙʦʣʘʜʳ.  

 

1.2 ɽʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʘʨ 

 

ɽʢʽʥʰʽ ʨʝʪʪʪʽ öö
÷

õ
ææ
ç
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1211

aa

aa
A  ʤʘʪʨʠʮʘסʘ ʩᴅʡʢʝʩ ʝʢʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰ 

ʜʝʧ: 
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1211
det aaaa
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A -===D                     (1.1) 

ʪʝשʜʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʪʳʥ ʩʘʥʜʳ ʘʡʪʘʜʳ, ʤײʥʜʘסʳ, 22211211 ,,, ʘʘʘʘ - ʘʥʳץʪʘʫʳʰ 

ʵʣʝʤʝʥʪʪʝʨʽ. 

ʆʩʳʣʘʡʰʘ, װʰʽʥʰʽ ʨʝʪʪʽ ʤʘʪʨʠʮʘסʘ ʩᴅʡʢʝʩ װʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰ ʜʝʧ:  
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-++===D
         (1.2) 

ʩʘʥʳʥ ʘʡʪʘʤʳʟ. 

 ʪʘʫʳʰʪʳ ʝʩʝʧʪʝʫ ʪᴇʤʝʥʛʽ ᴇʨʥʝʢ ʙʦʡʳʥʰʘץʰʽʥʰʽ ʨʝʪʪʪʽ ʘʥʳת

ʦʨʳʥʜʘʣʘʜʳ, ʦʥʳ װʰʙײʨʳʰ (ʥʝʤʝʩʝ ʉʘʨʨʶʩ) ʝʨʝʞʝʩʽ ʜʝʡʜʽ (1.1 ʩʫʨʝʪ). 
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1.1 ʩʫʨʝʪ 

 

1.ʘ)  ᴇʨʥʝʢ ʙʦʡʳʥʰʘ ʩʳʟʳץʪʘʨʤʝʥ ʞʘʣסʘʩʪʳʨʳʣסʘʥ װʰ ʵʣʝʤʝʥʪʪʝʨʜʽ 

ʢᴇʙʝʡʪʽʥʜʽʩʽ ç+è ʪʘשʙʘʩʳʤʝʥ (+1 ï ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʣʝʜʽ),  ʙ)  ᴇʨʥʝʢ ʙʦʡʳʥʰʘ   

ç-è ʪʘשʙʘʤʝʥ (ï1 ï ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʣʝʜʽ) ʘʥʳץʪʘʫʳʰʪʳ ʝʩʝʧʪʝʫ ʬʦʨʤʫʣʘʩʳʥʘ 

ʝʥʛʝʥ. 

 

1.3 ɸʥʳץʪʘʫʳʰʪʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ 

 

ʊʽʢ ʞᴅʥʝ ʞʘʪr  ʦʥʜʘ ,ץʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʩʘ שʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽʥʽ ץ

ʘʥʳץʪʘʫʳʰʪʳש ʤᴅʥʽ (ʰʘʤʘʩʳ) ᴇʟʛʝʨʤʝʡʜʽ:  

1) ɽʛʝʨ ʘʥʳץʪʘʫʳʰʪʳש ʝʢʽ ʞʘʪʳץ (ʥʝʤʝʩʝ ʝʢʽ ʪʽʢ) ʞʦʣʜʘʨʳʥʳש 

ʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʩʘ, ʦʥʜʘ ʦʥʳש ʪʘשʙʘʩʳ ᴇʟʛʝʨʝʜʽ.  

2) ɹʽʨʜʝʡ ʞʘʪʳץ ʥʝʤʝʩʝ ʪʽʢ ʞʦʣʜʘʨʳ ʙʘʨ ʘʥʳץʪʘʫʳʰ ʥᴇʣʛʝ ʪʝש ʙʦʣʘʜʳ. 

3) ɹʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʽ ʥᴇʣʛʝ ʪʝש ʞʘʪʳץ ʥʝʤʝʩʝ ʪʽʢ ʞʦʣʜʘʨʳ ʙʘʨ 

ʘʥʳץʪʘʫʳʰ ʥᴇʣʛʝ ʪʝש ʙʦʣʘʜʳ. 

 -ʪʘʫץʢᴇʙʝʡʪʢʽʰʽʥ ʘʥʳ ץʦʨʪʘ שʥʝʤʝʩʝ ʪʽʢ ʞʦʣʜʘʨʳʥʳ ץʘʡʩʳ ʙʽʨ ʞʘʪʳפ (4

ʳʰ ʪʘשʙʘʩʳʥʳש ʩʳʨʪʳʥʘ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ.  

5) ɽʛʝʨ ʘʥʳץʪʘʫʳʰʪʳץ שʘʡʩʳ ʙʽʨ ץʘʪʘʨʳʥʳש (ʞʘʪʳץ ʥʝʤʝʩʝ ʪʽʢ) 

ʵʣʝʤʝʥʪʪʝʨʽ ʝʢʽ ץʦʩʳʣסʳʰʪʳץ שʦʩʳʥʜʳʩʳ ʙʦʣʩʘ, ʦʥʜʘ ʦʣ ʘʥʳץʪʘʫʳʰʪʳש 

ʢᴇʨʩʝʪʽʣʛʝʥ ץʘʪʘʨʳ ʩᴅʡʢʝʩ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ץʦʩʳʣסʳʰʪʘʨʜʘʥ ʪײʨʘʪʳʥ ʝʢʽ 

ʘʥʳץʪʘʫʳʰʪʳץ שʦʩʳʥʜʳʩʳʥʘ ʪʝש ʙʦʣʘʜʳ. 

6) ɽʛʝʨ ʘʥʳץʪʘʫʳʰʪʳץ שʘʡʩʳ ʙʽʨ ץʘʪʘʨʳʥʳש (ʞʘʪʳץ ʥʝʤʝʩʝ ʪʽʢ 

ʞʦʣʜʘʨʳʥʳש) ʵʣʝʤʝʥʪʽʥʝ ʩᴅʡʢʝʩ ʧʘʨʘʣʣʝʣʴ ץʘʪʘʨʳʥʳש (ʞʘʪʳץ ʥʝʤʝʩʝ ʪʽʢ) 

ʞʦʣʜʘʨʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʢʝʟ ʢʝʣʛʝʥ ʩʘʥסʘ ʢᴇʙʝʡʪʽʧ ץʦʩʩʘ, ʦʥʜʘ 

ʘʥʳץʪʘʫʳʰʪʳש ʤᴅʥʽ ᴇʟʛʝʨʤʝʡʜʽ.  

7) ɽʛʝʨ ʘʥʳץʪʘʫʳʰʪʳש ʝʢʽ ʞʘʪʳץ ʥʝʤʝʩʝ ʝʢʽ ʪʽʢ ʞʦʣʜʘʨʳ ʧʨʦʧʦʨʮʠʦʥʘʣ 
ʙʦʣʩʘ, ʦʥʜʘ ʦʣ ʥᴇʣʛʝ ʪʝש ʙʦʣʘʜʳ.  

ɹʘʩץʘ ץʘʩʠʝʪʪʝʨʽʥ ʘʪʘʫ װʰʽʥ ʞʘשʘ סײʳʤʜʘʨ ʝʥʛʽʟʝʤʽʟ.  

ɸʥʳץʪʘʤʘ. ɸʥʳץʪʘʫʳʰ ʵʣʝʤʝʥʪʽʥʽש ʤʠʥʦʨʳ ʜʝʧ ץʠʳʣʳʩʳʥʜʘ ija ,-

ʵʣʝʤʝʥʪʽ ʞʘʪץʘʥ i-ʰʽ ʞʦʣ ʤʝʥ j-ʰʽ ʪʽʢ ʞʦʣʜʳש ʩʳʟʳʣʫʳʥʘʥ ʰʳץץʘʥ 

ʘʥʳץʪʘʫʳʰʪʳ ʘʡʪʘʜʳ, ʜʘ ijM -ᴅʨʧʽʤʝʥ ʙʝʣʛʽʣʝʡʜʽ. ʄʳʩʘʣʳ, 

333231

232221

131211

ʘʘʘ

ʘʘʘ

ʘʘʘ

=D 11a שʪʘʫʳʰʪʳץʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳװ  - ʵʣʝʤʝʥʪʽʥʝ ʩᴅʡʢʝʩ 

ʤʠʥʦʨʳ 
3332

2322

11
aa

aa
M =  - ʝʢʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰ ʙʦʣʘʜʳ. 
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ɸʥʳץʪʘʤʘ. ɸʥʳץʪʘʫʳʰ ʵʣʝʤʝʥʪʽʥʽש ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳ ʜʝʧ 

 שʞʦʣ ʤʝʥ j-ʰʽ ʪʽʢ ʞʦʣ ʥᴇʤʽʨʽʥʽ ץʘʥ i-ʰʽ ʞʘʪʳץʠʳʣʳʩʳʥʜʘ ijʘ, ʵʣʝʤʝʥʪʽ ʞʘʪץ

ʘ ʢᴇʙʝʡʪʽʣʛʝʥ  ijMסʙʘשʙʦʣʩʘ ʪʝʨʽʩ ʪʘ ץʪʘ ,שʧ  ʙʦʣʩʘ ʦײʦʩʳʥʜʳʩʳ ʞץ
 
- ʤʠʥʦʨʳʥ 

ʘʡʪʘʜʳ ʞᴅʥʝ ʦʥʳ ijA  - ᴅʨʧʽʤʝʥ ʙʝʣʛʽʣʝʡʜʽ, ʷסʥʠ  

.)1( ij

ji

ij MA +-=                                (1.3) 

9) ɸʥʳץʪʘʫʳʰʪʳש ʤᴅʥʽ ʦʥʳש ʢʝʟ ʢʝʣʛʝʥ ʙʽʨ ʪʽʢ ʥʝʤʝʩʝ ʞʘʪʳץ ʞʦʣʳʥʳש 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʦʣʘʨʜʳש ʩᴅʡʢʝʩ ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʪʘʨʳʥʘ ʢᴇʙʝʡʪʽʧ 

 ʥʠסʷ ,שʘ ʪʝסʘʥץʦʩץ

..

det

3231

2221
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3332
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131312121111

333231

232221

131211
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aaa

aaa

aaa

A

+-=

=++===D

            (1.4) 

10) ɸʥʳץʪʘʫʳʰʪʳש ʙʽʨ ʞʦʣʳʥʳש (ʪʽʢ ʥʝʤʝʩʝ ʞʘʪʳץ) ʵʣʝʤʝʥʪʪʝʨʽʥ ʦסʘʥ 

ʧʘʨʘʣʣʝʣʴ ʙʘʩץʘ ʞʦʣʳʥʳש ʩᴅʡʢʝʩ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰ- 

ʪʘʨʳʥʘ ʢᴇʙʝʡʪʽʥ ץʦʩʩʘ, ʦʥʜʘ ʦʣ ʥᴇʣʛʝ ʪʝש.  

ʄʳʩʘʣʳ, װʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʳש ʙʽʨʽʥʰʽ ʞʘʪʳץ ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʩᴅʡʢʝʩ ʝʢʽʥʰʽ ʞʘʪʳץ ʞʦʣ ʵʣʝʤʝʥʪʝʨʽʥʽש ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʪʘʨʳʥʘ 

ʢᴇʙʝʡʪʽʧ ץʦʩʩʘץ, ʦʥʜʘ ʦʣ ʥᴇʣʛʝ ʪʝש, ʷסʥʠ   

                                          0231322122111 =++ ɸʘɸʘɸʘ . 

 

ɾʘʪʪʳסʫʣʘʨ. 

ɸʥʳץʪʘʫʳʰʪʘʨʜʳ ʝʩʝʧʪʝשʽʟ. 

1. 
116

31 -
 .                                    ɾʘʫʘʙʳ: 29. 

2. 
ʩtgx

tgx

2

1

2
.                         ɾʘʫʘʙʳ: 0. 

3. 

705

513

274

-

-

.               ɾʘʫʘʙʳ: -10. 

4. 

007

0133

102040

-

.              ɾʘʫʘʙʳ: 910. 

5. 

0

0

0

ab

aa

ba

.                       ɾʘʫʘʙʳ:  ba22 . 
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6. 

212

266

132

-

-

-

.               ɾʘʫʘʙʳ:  10. 

7. ʊʝשʜʝʫʜʽ ʰʝʰʽשʽʟ: .
24

13

+-

-

xx

x
= 6.                  ɾʘʫʘʙʳ:  (1;

3

10
- ). 

8. ʊʝשʜʝʫʜʽ ʰʝʰʽשʽʟ: .0

512

154

31

=

-

-

x

                   ɾʘʫʘʙʳ:  5. 

9. ʊʝשʩʽʟʜʽʢʪʽ ʰʝʰʽשʽʟ: 0
2

51
<

+

x

x
.                        ɾʘʫʘʙʳ:  x >-10. 

10. ʊʝשʩ̔ ʟʜʽʢʪʽ ʰʝʰʽשʽʟ: .0

35

211

122

>

-

-

-+

x

x

                     ɾʘʫʘʙʳ:  4<x<6. 

11. 

631

4220

213

-

-

 ʘʥʳץʪʘʫʳʰʳʥʳ32 שA  ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳʥ 

ʪʘʙʳשʳʟ.                                                                                             ɾʘʫʘʙʳ:  ï12. 

12. 

431

132

213

-

-

--

 

ʘʥʳץʪʘʫʳʰʳʥʳ33 שA  ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳʥ 

ʪʘʙʳשʳʟ.                                                                                                 ɾʘʫʘʙʳ:  7. 

13. 

631

4220

213

-

-

 ʘʥʳץʪʘʫʳʰʳʥʳ12  שM   ʤʠʥʦʨʳ ʤʝʥ 12A  ʘʣʛʝʙʨʘʣʳץ 

ʪʦʣʳץʪʘʫʳʰʳʥʳץ שʦʩʳʥʜʳʩʳʥ ʪʘʙʳשʳʟ.                                           ɾʘʫʘʙʳ: 0. 

14. 

631

420

213

-

-  ʘʥʳץʪʘʫʳʰʳʥʳ13 שM  ʤʠʥʦʨʳ ʤʝʥ  13A  ʘʣʛʝʙʨʘʣʳץ 

ʪʦʣʳץʪʘʫʳʰʳʥʳץ שʦʩʳʥʜʳʩʳʥ ʪʘʙʳשʳʟ.                                             ɾʘʫʘʙʳ:0. 

15. 

2000

3500

3510

4312

-

-

-

 ʪᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.  

ɾʘʫʘʙʳ: -20.  
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16. 

1613

3213

1210

0112

-

-

-

 ʪᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.   ɾʘʫʘʙʳ: 0. 

. :ʽʟשʪʘʫʳʰʪʳ ʝʩʝʧʪʝץʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳת .17

234

1210

128

-

      ɾʘʫʘʙʳ:  14. 

18. ʊᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʳ ʘʥʳץʪʘשʳʟ: .

7121

1001

6413

3221

--

---
  

ɾʘʫʘʙʳ: 12. 

19. ʊᴇʨʪʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʳ ʘʥʳץʪʘשʳʟ: .

2102

1023

0121

abba

 

    

ɾʘʫʘʙʳ:  2a+b. 

 :ʽʟשʪʘʫʳʰʪʳ ʝʩʝʧʪʝץʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳת .20

gg

bb

aa

22

22

22

cos1sin

cos1sin

cos1sin

 

ɾʘʫʘʙʳ: 0.  

21. 

121

202

213

-  ʘʥʳץʪʘʫʳʰʳʥʳ12 שA  ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳ ʤʝʥ 12M  

ʤʠʥʦʨʳʥʳש ʘʡʳʨʳʤʳʥ ʪʘʙʳשʳʟ.                                               ɾʘʫʘʙʳ: -6. 

22. 

465

103

553

-

-  ʘʥʳץʪʘʫʳʰʳʥʳ23 שA  ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳʥ 

ʪʘʙʳשʳʟ.                                                    ɾʘʫʘʙʳ: -7. 

23. 

354

013

582

-

-

-

 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                     ɾʘʫʘʙʳ: 17 
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24 

144

612

233

--

-

-

 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                     ɾʘʫʘʙʳ: -5. 

25. 

200

460

325

 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                         ɾʘʫʘʙʳ: 60. 

26. 

665

034

001

 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                         ɾʘʫʘʙʳ: 18. 

27.

 
4000

7300

6210

5321

 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                          ɾʘʫʘʙʳ: 12. 

28. 

51082

3241

4320

6541

--
 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                       ɾʘʫʘʙʳ: -98. 

29. 

1432

3431

4252

1231

-

--
 ʘʥʳץʪʘʫʳʰʳʥ ʝʩʝʧʪʝשʽʟ.                       ɾʘʫʘʙʳ: 78. 

30. 0

33

42

121

=

x

x  ʪʝשʜʝʫʽʥ ʰʝʰʽשʽʟ.             ɾʘʫʘʙʳ: .6,2 21 == xx . 

 

ɸʥʳץʪʘʫʳʰʪʘʨʜʳ ʝʩʝʧʪʝʫʛʝ  ʰʳסʘʨʫ װʣʛʽʣʝʨʽ. 

1. 
32

45

 
- ʝʢʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʳ ʝʩʝʧʪʝשʽʟ. 

ʐʝʰʫʽ. (1.1)  ʬʦʨʤʫʣʘʩʳ  ʙʦʡʳʥʰʘ  ʝʩʝʧʪʝʡʤʽʟ. 

74235
32

45
=Ö-Ö= . 

2.  

212

266

132

-

-

-

=D

 

 .ʽʟשʪʘʫʳʰʪʳ ʝʩʝʧʪʝץʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳװ  -

ʐʝʰʫʽ. (1.2) ʬʦʨʤʫʣʘʩ  rʙʦʡʳʥʰʘ  ʝʩʝʧʪʝʡʤʽʟ. 
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103641261224

212

266

132

=+++---=

-

-

-

. 

3.  

245

002

431

=D  .ʽʟשʪʘʫʳʰʪʳ ʝʩʝʧʪʝץʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳװ -

ʐʝʰʫʽ. (1.4)  ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ  ʝʢʽʥʰʽ ʞʘʪʳץ ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨץʳʣʳ 

ʞʽʢʪʝʧ ʝʩʝʧʪʝʫ ʪʠʽʤʜʽ. 

20
45

31
)1(0

25

41
)1(0

24

43
)1(2

245

002

431
322212 =-Ö+-Ö+-Ö= +++ . 

4. 

1000

1300

3520

1435

- ʪᴇʨʪʽʥʰʽ  ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʳ ʝʩʝʧʪʝשʽʟ. 

ʐʝʰʫʽ. ɸʥʳץʪʘʫʳʰʪʳ9 ש-ʰʳ ץʘʩʠʝʪʽ ʙʦʡʳʥʰʘ ʜʠʦʛʦʥʘʣʴ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʢᴇʙʝʡʪʽʥʜʽʩʽʥʝ ʪʝש. 

301325

1000

1300

3520

1435

=ÖÖÖ= . 

5. 

432

504

123

=D

 

- ʘʥʳץʪʘʫʳʰʳʥʳ23 שM  ʤʠʥʦʨʳ ʤʝʥ 23A  ʘʣʛʝʙʨʘʣʳץ 

ʪʦʣʳץʪʘʫʳʰʳʥʳץ  שʦʩʳʥʜʳʩʳʥ ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ. (1.3) ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ:  

.5
32

23
)1(;5

32

23
32

2323 -=-=== +AM
 

ɼʝʤʝʢ   0)5(52323 =-+=+AM . 

 

ת  2  hʙʝʣʛʽʩʽʟʽ ʙʘʨ װʰ ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ 

 

2.1 ʅʝʛʽʟʛʽ סײʳʤʜʘʨ 

 

ת  hʙʝʣʛʽʩʽʟʜʝʨʽ ʙʘʨ װʰ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ 
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î
í

î
ì

ë

=++

=++

=++

3333232131

223222121

1313212111

bxaxaxa

bxaxaxa

bxaxaxa

                       (1.5) 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ ,ija 3,2,1=i , 3,2,1=j   ʩʘʥʜʘʨʳ ʞװʡʝʥʽש 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ib - 3,2,1=i  ʙʦʩ ʤװʰʝʣʝʨʽ, ʘʣ 321 ,, xxx   - ʙʝʣʛʽʩʽʟ 

ʘʡʥʳʤʘʣʳʣʘʨʳ ʜʝʧ ʘʪʘʣʘʜʳ. תʰ ʘʡʥʳʤʘʣʳʩʳ ʙʘʨ װʰ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʪʝʧʝ-

ʪʝשʜʽʢʢʝ ʘʡʥʘʣʜʳʨʘʪʳʥ   0

3

0

2

0

1 ,, xxx  .ʰʝʰʽʤʽ ʜʝʡʜʽ שʡʝʥʽװʰʪʽʢ ʩʘʥʜʘʨʳʥ ʞװ 

 

2.2 ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽʥ ʪʘʙʫ ʪᴅʩʽʣʜʝʨʽ 

 

ʊʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽʥ ʪʘʙʫ װʰʽʥ ʙʽʨʥʝʰʝ ʪᴅʩʽʣʜʝʨ ץʦʣʜʘʥʳʣʘʜʳ: 

ʂʨʘʤʝʨ ʝʨʝʞʝʩʽ. ɽʛʝʨ ʞװʡʝʥʽש ʘʥʳץʪʘʫʰʳ 0̧=D A
 
ʙʦʣʩʘ, ʦʥʜʘ װʰ 

ʙʝʣʛʽʩʽʟ ʙʘʨ װʰ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽ: 

,,, 3
3

2
2

1
1

D

D
=

D

D
=

D

D
= xxx                                (1.6) 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʤײʥʜʘסʳ D - ʞװʡʝʥʽש ʘʥʳץʪʘʫʰʳ, ʘʣ 

-=D 3,2,1, ii  
ʘʥʳץʪʘʫʳʰʪʘʨʳ ʞװʡʝʥʽש D ʘʥʳץʪʘʫʰʳʥʳש ʩᴅʡʢʝʩ ʪʽʢ ʞʦʣʜʘʨʳʥ 

ʞװʡʝʥʽש ʙʦʩ ʤװʰʝʣʝʨʽʤʝʥ ʘʫʳʩʪʳʨʫʜʘʥ ʰʳסʘʜʳ, ʷסʥʠ    

.,,,

33231

22221

12111

3

33331

23221

13111

2

33323

23222

13121

1

333231

232221

131211

baa

baa

baa

aba

aba

aba

aab

aab

aab

aa

aaa

aaa

=D=D=D=D  

 

ɻʘʫʩʩ ᴅʜʽʩʽ (ʙʝʣʛʽʩʽʟʜʝʨʜʝʥ ʘʨʳʣʫ ʪᴅʩʽʣʽ). 

ɹʝʨʽʣʛʝʥ ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʵʣʝʤʝʥʪʘʨʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨ 

ʙʦʡʳʥʰʘ װʰʙײʨʳʰʪʳ ʪװʨʜʝʛʽ  ʞװʡʝʛʝ ʢʝʣʪʽʨʝʤʽʟ, ʷסʥʠ 

î
í

î
ì

ë

=

=+

=++

.33

23232

13132121

dx

dxcx

dxcxcx

                                  (1.7) 

ʆʩʳ ʞװʡʝʥʽש ʩʦסשʳ ʪʝשʜʝʫʣʝʨʽʥʝʥ ʙʘʩʪʘʧ ʰʝʰʝʤʽʟ ʞᴅʥʝ ʙʽʨʪʽʥʜʝʧ 

321 ,, xxx  ʙʝʣʛʽʩʽʟʜʝʨʽʥ ʪʘʙʘʤʳʟ.  

 

2.3 ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ 

 

ɽʛʝʨ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʝש ʙʦʣʤʘסʘʥʜʘ ʙʽʨ ʰʝʰʽʤʽ ʙʘʨ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳ 

  .ʡʝ ʜʝʡʜʽװʡʣʝʩʽʤʜʽ ʞװ

ɽʛʝʨ ʞװʡʝʥʽש ʘʥʳץʪʘʫʳʰʳ ʥᴇʣʜʝʥ ᴇʟʛʝʰʝ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʜʘʡ ʪʝשʜʝʫʣʝʨ 

ʞװʡʝʩʽ װʡʣʝʩʽʤʜʽ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʥʳש ʙʽʨ סʘʥʘ ʰʝʰʽʤʽ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʣ 

ʂʨʘʤʝʨ ʬʦʨʤʫʣʘʩʳʤʝʥ ʪʘʙʳʣʘʜʳ.  
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ɻʘʫʩʩ ᴅʜʽʩʽʤʝʥ ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽʥ ʪʘʙʫʜʘ ʪʝשʜʝʫʜʝʛʽ 

ʙʝʣʛʽʩʽʟʜʝʨʽʥʽש ʙʘʨʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʥᴇʣʛʝ ʪʝש, ʘʣ ʙʦʩ ʤװʰʝʣʝʨʽ 

(ʪʝשʜʝʫʜʽש ʦש ʞʘסʳ) ʥᴇʣʜʝʥ ᴇʟʛʝʰʝ ʙʦʣʫʳ ʤװʤʢʽʥ, ʷסʥʠ  

.0,000 321 ¸=++ bbxxx  

ʄײʥʜʘʡ ʪʝשʜʝʫ ʙʝʣʛʽʩʽʟʜʝʨʽʥʽש ʝʰץʘʥʜʘʡ ʤᴅʥʽʥʜʝ ץʘʥʘסʘʪʪʘʥʙʘʡʜʳ, 

ʜʝʤʝʢ ʩʳʟʳץʪʳ  ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ װʡʣʝʩʽʤʩʽʟ ʙʦʣʘʜʳ.  

 

ɾʘʪʪʳסʫʣʘʨ. 

1. 
í
ì
ë

=+

-=-

214

1332

yx

yx

 
ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.            ɾʘʫʘʙʳ: (1;5). 

2. k ʥʳץ שʘʥʜʘʡ ʤᴅʥʽʥʜʝ 
í
ì
ë

=+

=+

86

42

ykx

yx
ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש 

ʰʝʰʽʤʽ ʙʦʣʤʘʡʜʳ.           ɾʘʫʘʙʳ:  3. 

3. a ʞᴅʥʝ b ʩʘʥʜʘʨʳʥʳץ שʘʥʜʘʡ ʤᴅʥʜʝʨʽʥʜʝ  
í
ì
ë

=+

=-

byx

ayx

46

13
 ʩʳʟʳץʪʳ 

ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʢʩʽʟ ʢᴇʧ ʰʝʰʽʤʜʝʨʽ ʙʦʣʘʜʳ.   ɾʘʫʘʙʳ:
 

2;2 =-= ba . 

4.
í
ì
ë

=+

=+

12

632

yx

yx
  ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.       ɾʘʫʘʙʳ: (9;-4). 

5. 
î
í

î
ì

ë

=+

-=-+

=--

1772

,8543

332

zy

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.  

ɾʘʫʘʙʳ: (5;-2;3). 

6. 
î
í

î
ì

ë

=-

=+

=-

2

,0

0

zx

zx

yx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.       ɾʘʫʘʙʳ: (1;1;-1). 

7.  
î
í

î
ì

ë

=-

=-

=+

2

,2

2

zy

zx

yx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.    ɾʘʫʘʙʳ:  (1;1;-1)

 8. 
î
í

î
ì

ë

=--

-=++

-=+-

323

,132

22

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  ʞʘʫʘʙʳ ʞʦץ. 

9. 
î
í

î
ì

ë

-=--

-=-+

=-+

2

,152

142

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

 ɾʘʫʘʙʳ: ʰʝʢʩʽʟ ʢᴇʧ ʰʝʰʽʤʜʝʨʽ ʙʘʨ. 
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10. 
î
í

î
ì

ë

=++

=++

=--

16234

,1432

05

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ: (1;2;3). 

11. 
î
í

î
ì

ë

=-+

-=++

=-+

16352

,10523

1263

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.    

ɾʘʫʘʙʳ:  (0;0;-2). 

12. 
î
í

î
ì

ë

=-+

=+-

=++-

0

,06

05

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.  

ɾʘʫʘʙʳ: (0;0;0). 

13.
î
í

î
ì

ë

=++

=++

=++

0432

,042

0

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ: (0;0;0). 

14. 
î
í

î
ì

ë

=++

=++

=++

02

,03

04

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

 ɾʘʫʘʙʳ:  (0;0;0). 

15. 
î
í

î
ì

ë

=++

=-+

=++

1134

,323

823

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.   

ɾʘʫʘʙʳ: (0;2;1). 

16. 
î
í

î
ì

ë

-=-+

=++

=+-

332

,63

9423

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.  

ɾʘʫʘʙʳ: (1;1;2). 

17. 
î
í

î
ì

ë

=-+

=+-

=+

323

,1035

532

zyx

zyx

yx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ.  

ɾʘʫʘʙʳ: (1;1;2). 

18. 
î
í

î
ì

ë

=+-

=++

=-+

32

,18325

324

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ: (1;2;3). 
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19. 
î
í

î
ì

ë

=-+

-=-+

=-+

127

,6432

425

zyx

zyx

yxx

 ʩʳʟrץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ: (0;2;3). 

20.  
î
í

î
ì

ë

-=-+

-=-+

-=-+

5324

,643

7543

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (0;2;3). 

21.  
î
í

î
ì

ë

=-+

-=+-

=++

45

,332

1323

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (1;2;3). 

22.  
î
í

î
ì

ë

=+-

=-+

=+-

7432

,432

73

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (3;2;1). 

23.  
î
í

î
ì

ë

=++

=-+

=-+

1924

,9532

523

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (1;4;1). 

24.  
î
í

î
ì

ë

=++

=+-

=-+

1152

,843

332

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (2;2;1). 

25.  
î
í

î
ì

ë

=-+

=+-

=-+

41042

,734

543

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (3;2;1). 

26.  
î
í

î
ì

ë

=-+

=+-

=++

2433

,3234

7232

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (1;1;1). 

27.  
î
í

î
ì

ë

=-+

=++

=+-

132

,942

43

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (2;1;1). 
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28.  
î
í

î
ì

ë

=-+

=+

=+

132

,84

53

zyx

yx

zx

 ʩʳʟrץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (0;2;1). 

29.  
î
í

î
ì

ë

=++

-=-+

=+-

29252

,343

1023

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (3;3;4). 

30.  
î
í

î
ì

ë

-=-+

=+-

=-+

5542

,223

123

zyx

zyx

zyx

 ʩʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʽשʽʟ. 

ɾʘʫʘʙʳ:  (1;2;3). 

 

ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש  ʰʝʰʽʤʽʥ ʪʘʙʫסʘ  ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʨʜʽש 

ʰʳסʘʨʫ װʣʛʽʣʝʨʽ. 

1.  ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ  ʂʨʘʤʝʨ ᴅʜʽʩʽʤʝʥ  ʪʘʙʳשʳʟ. 

î
í

î
ì

ë

=++

=-+

=-+

.1625

16732

62

zyx

zyx

zyx

 

ʐʝʰʫʽ. (1.6) ʬʦʨʤʫʣʘʩ  rʙʦʡʳʥʰʘ: 

2

125

732

211

=-

-

=D ;      6

1216

7316

216

1 =-

-

=D ; 

2

1165

7162

261

2 =-

-

=D ;   2

1625

1632

611

3 ==D . 

ɼʝʤʝʢ, .1;1;3 === zyx  

2. ʊʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽʥ ɻʘʫʩʩ ᴅʜʽʩʽʤʝʥ ʪʘʙʳשʳʟ. 

î
í

î
ì

ë

=+-

=++

-=-+

.932

1343

1565

321

321

321

xxx

xxx

xxx

 

ʐʝʰʫʽ. ɻʘʫʩʩ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʞװʡʝʥʽ ʵʣʝʤʝʥʪʘʨʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨ 

ʘʨץʳʣʳ hװ ʙײʨʳʰʪʳ ʪװʨʛʝ ʞװʡʝʛʝ ʢʝʣʪʽʨʝʤʽʟ. ʊʝשʜʝʫʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝʥ 

ʤʘʪʨʠʮʘ ײץʨʘʤʳʟ ʞᴅʥʝ  ʦʣʘʨסʘ ʵʣʝʤʝʥʪʘʨʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨ ץʦʣʜʘʥʘʤʳʟ. 
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ʆʩʳʜʘʥ    Ý
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ë

-=-

-=-

-=-+

208104
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1565

3
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xx

xxx
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3 ʄʘʪʨʠʮʘʣʘʨ 

 

3.1 ʄʘʪʨʠʮʘʣʘʨסʘ ʘʤʘʣʜʘʨ ץʦʣʜʘʥʫ 

 

m ʞʘʪʳץ ʞᴅʥʝ  n ʪʽʢ ʞʦʣʜʘʨʳ ʙʘʨ ʪʽʢʙײʨʳʰʪʳ ʩʘʥʜʘʨ ʢʝʩʪʝʩʽʥ nm³
  ᴇʣʰʝʤʜʽ ʤʘʪʨʠʮʘ ʜʝʧ ʘʪʘʣʘʪʳʥʳʥ ʘʥʳץʪʘסʘʥʙʳʟ, ʷסʥʠ  
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ö
ö
ö
ö

÷
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æ
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n

n
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aaa
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22221
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ʥʝʤʝʩʝ ʢʝʡʜʝ ץʳʩץʘ ʞʘʟʫ װʰʽʥ  

() ),1(),,1( njmiaA ij ===                                  

ʩʠʤʚʦʣʤʝʥ ʙʝʣʛʽʣʝʡʜʽ. ɾʘʪʳץ ʞᴅʥʝ ʪʽʢ ʞʦʣʜʘʨʳʥʳש ʩʘʥʜʘʨʳ ʙʽʨʜʝʡ ʝʢʽ 

)( ijaA=
 
ʞᴅʥʝ )( ijbB=  ʤʘʪʨʠʮʘʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ ʜʝʧ ᴅʨʙʽʨ ʵʣʝʤʝʥʪʽ ʩᴅʡʢʝʩ 

ɸ ʞᴅʥʝ ɺ ʤʘʪʨʠʮʘʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥʘ ʪʝש )( ijcC=  ʤʘʪʨʠʮʘʩʳʥ ʘʡʪʘʜʳ, 

ʷסʥʠ  

C=A+B,  ).,1(),,1(, njmibac ijijij ==+=                   (1.9) 

)( ijaA=  ʤʘʪʨʠʮʘʩʳʥʳש k-ʩʘʥʳʥʘ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ  ɸ ʤʘʪʨʠʮʘʩʳʥʳש 

ᴅʨʙʽʨ ʵʣʝʤʝʥʪʽʥʽש k ʩʘʥʳʥʘ ʢᴇʙʝʡʪʫʜʝʥ ʰʳץץʘʥ )( ijbB=
 
ʤʘʪʨʠʮʘʩʳʥ ʘʡʪʘʜʳ, 

ʷסʥʠ  

., ijij kabkAB ==                                   (1.10) 

mnijaA )(=  ʤʘʪʨʠʮʘʩʳʥ  pkijbB )(=
 
ʤʘʪʨʠʮʘʩʳʥʘ ʢᴇʙʝʡʪʫ װʰʽʥ A 

ʤʘʪʨʠʮʘʩʳʥʳש ʪʽʢ ʞʦʣ ʵʣʝʤʝʥʪʽʥʽש ʩʘʥʳ B ʤʘʪʨʠʮʘʩʳʥʳש ʞʘʪʳץ ʞʦʣ 

ʵʣʝʤʝʥʪʽʥʽש ʩʘʥʳʥʘ ʪʝש ʙʦʣʫʳ ץʘʞʝʪ,  ʷסʥʠ np= . 
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ʂᴇʙʝʡʪʽʣʛʝʥ ʤʘʪʨʠʮʘʥʳש ʞʘʪʳץ ʞᴅʥʝ ʪʽʢ ʞʦʣʜʘʨʳʥʳש ʩʘʥʳ ʩᴅʡʢʝʩ 

ʙʽʨʽʥʰʽ ʤʘʪʨʠʮʘʥʳש ʞʘʪʳץ ʞʦʣ ʩʘʥʳʥʘ ʞᴅʥʝ ʝʢʽʥʰʽ ʤʘʪʨʠʮʘʥʳש ʪʽʢ ʞʦʣ 

ʩʘʥʳʥʘ ʪʝש ʙʦʣʘʜʳ. 

ᴆʣʰʝʤʜʝʨʽ ʩᴅʡʢʝʩ nm³  ʞᴅʥʝ kn³  ʝʢʽ )( ijaA=
 
ʞᴅʥʝ )( ijbB=

 
ʤʘʪʨʠʮʘʣʘʨʳʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ i-ʰʽ ʞʘʪʳץ ʞᴅʥʝ  j- ʰʽ ʪʽʢ ʞʦʣ ץʠʣʳʩʳʥʜʘסʳ 

ijc  ʵʣʝʤʝʥʪʽ ɸ- ʤʘʪʨʠʮʘʩʳʥʳש ʩᴅʡʢʝʩ i-ʰʽ ʞʘʪʳץ ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽʥ ɺ- 

ʤʘʪʨʠʮʘʩʳʥʳש j- ʰʽ ʪʽʢ ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʢᴇʙʝʡʪʽʧ ץʦʩץʘʥסʘ ʪʝש  km³  - 

ᴇʣʰʝʤʜʽ )( ijcC=  ʤʘʪʨʠʮʘʩʳʥ ʘʡʪʘʜʳ, ʤײʥʜʘסʳ  

).,1(),,1(,
1

kjmibac
n

l
ljilij ===ä

=

                            (1.11) 

ɽʢʽ ʤʘʪʨʠʮʘʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽʥʽש ʵʣʝʤʝʥʪʽʥ ʝʩʝʧʪʝʫ ʝʨʝʞʝʩʽʥ ʪᴇʤʝʥʛʽ 

ᴇʨʥʝʢ ʘʨץʳʣʳ ʢᴇʨʩʝʪʝʤʽʟ (1.2 ʩʫʨʝʪ). 

                                                         j                       j 

 

                      i                                                  i 

                                               ³                    =                         . 

 

 

1.2 ʩʫʨʝʪ 

 

3.2 ʂʝʨʽ ʤʘʪʨʠʮʘ 

 

ɽʛʝʨ ʢʚʘʜʨʘʪ  ɸ ʤʘʪʨʠʮʘʩʳʥʳש ʘʥʳץʪʘʫʳʰʳ ʥᴇʣʛʝ ʪʝש, ʷסʥʠ 0det =A  

ʙʦʣʩʘ, ʦʥʜʘ A ʤʘʪʨʠʮʘʥʳ ʝʨʝʢʰʝ, ʘʣ ʢʝʨʽʩʽʥʰʝ ʝʨʝʢʰʝ ʝʤʝʩ ʜʝʡʜʽ. ʂʝʟ ʢʝʣʛʝʥ 

ʝʨʝʢʰʝ ʝʤʝʩ A ʤʘʪʨʠʮʘʩʳʥʳש ʙʽʨ סʘʥʘ ʢʝʨʽ 1-A  ʤʘʪʨʠʮʘʩʳ ʙʘʨ ʞᴅʥʝ ʦʣ  

,11 EAAAA == --  

ʪʝשʜʽʛʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘʜʳ, ʤײʥʜʘסʳ E ï ʙʽʨʣʽʢ ʤʘʪʨʠʮʘ. ɹʽʨʣʽʢ ʤʘʪʨʠʮʘʥʳש 

ʥʝʛʽʟʛʽ ʜʠʘʛʦʥʘʣ ʵʣʝʤʝʥʪʪʝʨʽ ʙʽʨʛʝ ʪʝש, ʘʣ ʙʘʩץʘ ʵʣʝʤʝʥʪʪʝʨʽ ʥᴇʣʛʝ ʪʝש ʙʦʣʘʜʳ.  
1-A  ʢʝʨʽ ʤʘʪʨʠʮʘʩʳ  
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1                        (1.12) 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʝʩʝʧʪʝʣʽʥʝʜʽ, ʤײʥʜʘסʳ A  ʤʘʪʨʠʮʘ ʘʥʳץʪʘʫʳʰ,ijA - ʘʥʳץʪʘʫ- 

ʳʰ ʵʣʝʤʝʥʪʽʥʽש ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳ.  

ʄʘʪʨʠʮʘʥʳ ʤʘʪʨʠʮʘסʘ ʢᴇʙʝʡʪʫ ʘʤʘʣʳʥ ץʦʣʜʘʥʳʧ  çnè ʙʝʣʛʽʩʽʟʽ ʙʘʨ çmè 

ʩʳʟʳץʪʳ ʘʣʛʝʙʨʘʣʳץ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʙʽʨ ʤʘʪʨʠʮʘʣʳץ ʪʝשʜʝʫʤʝʥ 

ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ʐʳʥʳʥʜʘ ʜʘ çnè ʙʝʣʛʽʩʽʟʽ ʙʘʨ çmè  ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ 

ʙʝʨʽʣʩʽʥ, ʷסʥʠ 
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                           (1.13) 

ʄײʥʜʘסʳ nxxx ,...,, 21 - ʘʡʥʳʤʘʣʳʣʘʨʳ  ʞװʡʝʥʽש ʙʝʣʛʽʩʽʟʜʝʨʽ; ija , 

,,...,2,1 mi =  nj ,...,2,1= -ʪײʨʘץʪʳ ʩʘʥʜʘʨ - ʞװʡʝʩʽʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ʘʣ ib , 

mi ,...,2,1= -ʪײʨʘץʪʳ ʩʘʥʜʘʨ ïʞװʡʝʥʽש ʙʦʩ ʤװʰʝʣʝʨʽ ʜʝʧ ʘʪʘʣʘʜʳ. 

ɾװʡʝʥʽש ʪʝשʜʝʫʣʝʨʽʥ ʪʝʧʝ-ʪʝשʜʽʢʢʝ ʘʡʥʘʣʜʳʨʘʪʳʥ 00

2

0

1 ,...,, nxxx  - ʩʘʥʜʘʨʳ 

ʞװʡʝʥʽש ʰʝʰʽʤʽ ʜʝʧ ʘʪʘʣʘʜʳ. 

ɽʛʝʨ ʞװʡʝʥʽש ʰʝʰʽʤʽ ʙʘʨ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳ װʡʣʝʩʽʤʜʽ, ʘʣ ʝʛʝʨ ʰʝʰʽʤʽ ʞʦץ 

ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳ װʡʣʝʩʽʤʩʽʟ ʜʝʡʜʽ. 

(1.13) ʞװʡʝʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝʥ ײץʨʳʣסʘʥ ʤʘʪʨʠʮʘʥʳ A, 

ʙʝʣʛʽʩʽʟʜʝʨʽʥʝʥ ʞᴅʥʝ ʙʦʩ ʤװʰʝʣʝʨʽʥʝʥ ײץʨʘʣסʘʥ ʤʘʪʨʠʮʘʣʘʨʜʳ ʩᴅʡʢʝʩ X  

ʞᴅʥʝB  ʘʨץʳʣʳ ʙʝʣʛʽʣʝʡʽʢ. ʉʦʥʜʘ (1.13) ʪʝשʜʝʫʜʽ:  

BAX=                                          (1.14) 

ʤʘʪʨʠʮʘʣʳץ ʪʝשʜʝʫʤʝʥ ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘסʳ 
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ɽʛʝʨ A-ʢʚʘʜʨʘʪ ʤʘʪʨʠʮʘ ʙʦʣʩʘ, ʦʥʜʘ ʞװʡʝʥʽש ʢʝʨʽ ʤʘʪʨʠʮʘʩʳʥ 

ʘ ʙʦʣʘʜʳ. ɽʛʝʨ 0detסʰʝʰʽʤʽʥ ʪʘʙʫ שʦʣʜʘʥʳʧ, ʦʥʳץ ¸A  ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳש ʢʝʨʽ 

ʤʘʪʨʠʮʘʩʳ 1-A - ʙʘʨ ʙʦʣʘʜʳ.  ɼʝʤʝʢ, (1.14) ʤʘʪʨʠʮʘʣʳץ ʪʝשʜʝʫʜʽש ʝʢʽ ʞʘסʳʥ 

(ʦש ʞᴅʥʝ ʩʦʣ) 1-A  ʢᴇʙʝʡʪʽʧ, ʦʥʳש ʰʝʰʽʤʽʥ ʪʘʙʘʤʳʟ: 

BAAXA 11 -- =   ʥʝʤʝʩʝ  .1BAX -=                   (1.15) 

ʉʳʟʳץʪʳ  ʪʝשʜʝʫʜʽ (1.15) ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʰʝʰʫ ʤʘʪʨʠʮʘʣʳץ ᴅʜʽʩ ʜʝʧ 

ʘʪʘʣʘʜʳ.  

 

3.3 ʄʘʪʨʠʮʘʥʳש ʨʘʥʛʽʩʽ 

 

m³n ᴇʣʰʝʤʜʽ ɸ ʤʘʪʨʠʮʘʩʳʥʳש k ʞʘʪʳץ ʞᴅʥʝ k ʪʽʢ ʞʦʣ ʪʘשʜʘʧ ʘʣʘʡʳץ, 

ʤײʥʜʘסʳ ( )),min( nmk¢  ʪʘשʜʘʣʳʥסʘʥ ʞʘʪʳץ ʞᴅʥʝ ʪʽʢ ʞʦʣʜʘʨʜʘסʳ ʵʣʝʤʝʥʪʪʝʨ  

k ʨʝʪʪʽ ʢʚʘʜʨʘʪ ʤʘʪʨʠʮʘʥʳ ײץʨʘʜʳ ʞᴅʥʝ ʦʥʳש ʘʥʳץʪʘʫʳʰʳ ʤʘʪʨʠʮʘʩʳʥʳש k-

ʨʝʪʪʽ ʤʠʥʦʨʳ ʜʝʧ ʘʪʘʡʜʳ. ɸ- ʤʘʪʨʠʮʘʩʳʥʳש ʥᴇʣʜʝʥ ᴇʟʛʝʰʝ ʤʠʥʦʨʣʘʨʳʥʳש ʝש 

ʞʦסʘʨʳ r-ʛʝ ʪʝש ʨʝʪʽʥ ʤʘʪʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽ ʜʝʡʜʽ. ʅᴇʣʜʝʥ ᴇʟʛʝʰʝ ʢʝʟ ʢʝʣʛʝʥ 

r-ʨʝʪʪʽ ʤʠʥʦʨ ʙʘʟʠʩʪʽʢ ʤʠʥʦʨ ʜʝʧ ʘʪʘʣʘʜʳ. ʄʘʪʨʠʮʘʥʳש ʨʘʥʛʽʩʽʥ ʪʘʙʫ װʰʽʥ 

ʤʠʥʦʨʣʘʨʜʳ ʢᴇʤʢʝʨʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʜʳ: ʤʘʪʨʠʮʘʜʘסʳ ʥᴇʣʜʝʥ ᴇʟʛʝʰʝ k-ʨʝʪʪʽ 

ʤʠʥʦʨ M ʪʘʙʳʣʜʳ ʜʝʣʽʢ. ʆʩʳ ʄ ʤʠʥʦʨʜʳ ʢᴇʤʢʝʨʛʝʥ (k+1)-ʰʽ ʨʝʪʪʽ 

ʤʠʥʦʨʣʘʨʜʳ סʘʥʘ ʝʩʝʧʪʝʡʤʽʟ. ɽʛʝʨ ʦʣʘʨʜʳש ʙʘʨʣʳסʳ ʥᴇʣʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ 

ʤʘʪʨʠʮʘʥʳש ʨʘʥʛʽʩʽ k-סʘ ʪʝש ʙʦʣʘʜʳ.  
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ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽװ שʡʣʝʩʽʤʜʽ ʞᴅʥʝ װʡʣʝʩʽʤʩʽʟ  ʰʝʰʽʤʜʝʨʽʥʽש 

ʙʘʨ ʙʦʣʫʳʥʳש ʙʝʣʛʽʩʽ. 

çnè ʙʝʣʛʽʩʽʟʽ ʙʘʨ çmè  ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ, ʷסʥʠ 
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ʙʝʨʽʣʩʽʥ.  ɾװʡʝʥʽש ʞᴅʥʝ ʦʥʳש ʢʝשʝʡʪʽʣʛʝʥ ʤʘʪʨʠʮʘʣʘʨʳʥ ײץʨʘʤʳʟ: 
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ʂʨʦʥʝʢʝʨ-ʂʘʧʝʣʣʠ ʪʝʦʨʝʤʘʩʳ. ʉʳʟʳץʪʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽװ שʡʣʝʩʽʤʜʽ 

ʰʝʰʽʤʜʝʨʽ ʙʦʣʫ װʰʽʥ, ʞװʡʝ ʤʘʪʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽ ʦʥʳש ʢʝשʝʡʪʽʣʛʝʥ 

ʤʘʪʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽʥʝ ʪʝש ʙʦʣʫʳ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ, ʷסʥʠ ba rr = , 

ʦʩʳʤʝʥ ʙʽʨʛʝ:  

1) nrr ba ==  ʙʦʣʩʘ, ʦʥʜʘ ʞװʡʝʥʽש ʰʝʰʽʤʽ ʞʘʣסʳʟ ʙʦʣʘʜʳ; 

2) nrr ba <=  ʙʦʣʩʘ, ʦʥʜʘ ʞװʡʝʥʽש ʘץʳʨʩʳʟ ʢᴇʧ ʰʝʰʽʤʽ ʙʦʣʘʜʳ; 

3) ba rr <   ʙʦʣʩʘ, ʦʥʜʘ ʞװʡʝʥʽש ʰʝʰʽʤʽ ʙʦʣʤʘʡʜʳ. 
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1. öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å

-
=

43

21
,

25

43
BA

 
ʤʘʪʨʠʮʘʣʘʨʳ ʙʝʨʽʣʛʝʥ.  2ɸ-3ɺ ʪʘʙʳשʳʟ. 
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4. ɸɺ - ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʪʘʙʳשʳʟ, ʝʛʝʨ  .
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  ʤʘʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽʥ ʪʘʙʳשʳʟ.      ɾʘʫʘʙʳ: 2. 
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211

112

111

 ʤʘʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽʥ ʪʘʙʳשʳʟ.     ɾʘʫʘʙʳ: 3. 

13. 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

1

0

4

241

012

312

 ʤʘʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽʥ ʪʘʙʳשʳʟ.       ɾʘʫʘʙʳ: 3. 

14. 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-
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514
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  ʤʘʨʠʮʘʩʳʥʳש ʨʘʥʛʽʩʽʥ ʪʘʙʳשʳʟ.       ɾʘʫʘʙʳ: 2. 

15. ABBA 2-+ ʪʘʙʳשʳʟ, ʝʛʝʨ öö
÷

õ
ææ
ç

å -
=

42

13
A , .

21

32
öö
÷

õ
ææ
ç

å
=B  

ɾʘʫʘʙʳ: öö
÷

õ
ææ
ç

å
-

2213

125
. 

16. AB
 
 ʪʘʙʳשʳʟ, ʝʛʝʨ öö

÷

õ
ææ
ç

å
=

23

15
A , .

41

23
öö
÷

õ
ææ
ç

å
=B   ɾʘʫʘʙʳ:  öö

÷

õ
ææ
ç

å

1411

1416
. 

17. 2A  - ʪʘʙʳשʳʟ, ʝʛʝʨ öö
÷

õ
ææ
ç

å
=

65

43
A .           ɾʘʫʘʙʳ:  öö

÷

õ
ææ
ç

å

5645

3629
. 

18. 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-=

414

212

211

A  ʤʘʪʨʠʮʘʩʳʥʳש ʢʝʨʽ 1-A  ʤʘʪʨʠʮʘʩʳʥ  ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ: 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

--

336

440

426

6

1
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19.  
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-=

122

212

221

A

 

ʤʘʪʨʠʮʘʩʳʥʳש ʢʝʨʽ 1-A  ʤʘʪʨʠʮʘʩʳ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ: 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å
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27

1
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20. 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

011

111

321

A

 

ʤʘʪʨʠʮʘʩʳʥʳש ʢʝʨʽ 1-A  ʤʘʪʨʠʮʘʩʳ ʪʘʙʳשʳʟ. 
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ɾʘʫʘʙʳ:  
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

--

110

231

131

.  

 

ʄʘʪʨʠʮʘʣʘʨ ʪʘץʳʨʳʙʳʥʘ ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʨʽʥʽש  ʰʳסʘʨʫ װʣʛʽʣʝʨʽ. 

1. öö
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ææ
ç

å
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÷
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ç

å
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=
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B , 

ö
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ö

÷

õ

æ
æ
æ

ç

å

-=

51

32

13

C  

ʤʘʪʨʠʮʘʣʘʨʳ  ʙʦʡʳʥʰʘ BCA-3  ʤʘʪʨʠʮʘʩʳʥ ʪʘʙʳשʳʟ. 

  ʐʝʰʫʽ. (1.9), (1.10) ʞᴅʥʝ (1.11) ʬʦʨʤʫʣʘʣʘʨʳ ʙʦʡʳʥʰʘ: 

öö
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õ
ææ
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å
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=
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ö
ö
ö

÷
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æ
æ
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÷

õ
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-
=
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416
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÷

õ
ææ
ç

å
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öö
÷

õ
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ç

å
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-
=öö
÷

õ
ææ
ç

å
-öö
÷

õ
ææ
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å

-
=-

3517

144

2920
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3 BCA . 

ɾʘʫʘʙʳ: öö
÷

õ
ææ
ç

å
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-

3517
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2. 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
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111
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A -ʤʘʪʨʠʮʘʩʳʥʘ  ʢʝʨʽ  1-A  ʤʘʪʨʠʮʘʩʳʥ ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ. ɹʝʨʽʣʛʝʥ ʤʘʪʨʠʮʘʥʳש ʘʥʳץʪʘʫʳʰʳ   

122

212

221

det

-

-=A = ,027

360

630

221

¸-=

--

--  

ʜʝʤʝʢ ʦʥʳש ʢʝʨʽ ʤʘʪʨʠʮʘʩʳ ʙʘʨ ʞᴅʥʝ ʦʣ  

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=-

333231

232221

131211

1

det

1

AAA
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AAA

A
A

 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʝʩʝʧʪʝʣʽʥʝʜʽ, ʤײʥʜʘסʳ )3,2,1,( =jiAij  
- ʤʘʪʨʠʮʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽש 

ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʪʘʨʳʥ ʙʝʨʽʣʛʝʥ ʤʘʪʨʠʮʘʥʳש ʘʥʳץʪʘʫʳʰʳʥʘʥ 

ʪʘʙʘʤʳʟ: 

;6,6,3 131211 -==-= AAA       ;6,3,6 232221 =-=-= AAA  

 .3;6;6 333231 -==-= AAA  

ɼʝʤʝʢ ,  
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å
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---

-
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9
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663
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11A . 
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ʊʝʢʩʝʨʫ: =
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9
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ç

å
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1
=

ö
ö
ö
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æ
æ
æ
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å

100
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3. 
í
ì
ë

=-

=+

354

732

yx

yx
 ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʽʥ ʤʘʪʨʠʮʘʣʳץ ᴅʜʽʩʧʝʥ 

ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ. öö
÷

õ
ææ
ç

å

-
=
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32
A ; öö

÷

õ
ææ
ç

å
=

y

x
X ;  öö

÷

õ
ææ
ç

å
=

3

7
B  ʜʝʩʝʢ, ʦʥʜʘ ʙʝʨʽʣʛʝʥ ʞװʡʝʥʽ 

BAX= -ʤʘʪʨʠʮʘʣʳץ ʪʝשʜʝʫ ʪװʨʽʥʜʝ ʞʘʟʘʤʳʟ. .022
54

32
det ¸-=

-
=A   

ʉʦʥʜʳץʪʘʥ ʦʥʳש ʰʝʰʽʤʽʥ (1.15) ʬʦʨʤʫʣʘʩʳʤʝʥ ʪʘʙʘʤʳʟ: 
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÷
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7
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x
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ʜʝʤʝʢ .1;2 == yx  

4. 

î
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.673
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32

321
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xxx

xxx

 ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʜʝʨʽʥ ʟʝʨʪʪʝʡʽʢ. 

ʐʝʰʫʽ. ɹʝʨʽʣʛʝʥ ʞװʡʝʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝʥ ʞᴅʥʝ ʙʦʩ ʤװʰʝʣʝʨʽʥʝʥ 

ʤʘʪʨʠʮʘʣʘʨ ײץʨʘʤʳʟ: 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

-

=

730

514

141

A      ʞᴅʥʝ  
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B . 

ʆʣʘʨʜʳש  ʨʘʥʛʽʣʝʨʽʥ ʝʩʝʧʪʝʡʽʢ. ʆʣ װʰʽʥ ʤʘʪʨʠʮʘ ײץʨʘʤʳʥʜʘסʳ װʰʽʥʰʽ 

ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʘʨʜʳ ʝʩʝʧʪʝʡʤʽʟ.  092
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det ¸=

-
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-

=A ,   ʩʦʥʜʳץʪʘʥ  

3,3 == ba rr , ʦʩʳʤʝʥ ʙʽʨʛʝ ʙʝʣʛʽʩʽʟʜʝʨʜʽש ʩʘʥʳ 3=n , ʜʝʤʝʢ ʞװʡʝʥʽש ʞʘʣסʳʟ 

ʰʝʰʽʤʽ ʙʘʨ. ɾװʡʝʥʽש ʰʝʰʽʤʽʥ ʪʘʙʫ װʰʽʥ ʢʝשʝʡʪʽʣʛʝʥ ʤʘʪʨʠʮʘʥʳ 

ʪװʨʣʝʥʜʽʨʝʤʽʟ ʜʝ, ʦʥʳ ʪʨʘʧʝʮʠʷʣʳ ʬʦʨʤʘʣʳ ʤʘʪʨʠʮʘסʘ ʢʝʣʪʽʨʝʤʽʟ. 
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ɹײʜʘʥ  
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 ʞװʡʝʩʽʥ ʘʣʘʤʳʟ. ɼʝʤʝʢ .0;2;1 321 =-=-= xxx  

5. 
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 ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש ʰʝʰʽʤʜʝʨʽʥ ʟʝʨʪʪʝʡʽʢ. 

ɹʝʨʽʣʛʝʥ ʞװʡʝʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝʥ ʞᴅʥʝ ʙʦʩ ʤװʰʝʣʝʨʽʥʝʥ 

ʤʘʪʨʠʮʘʣʘʨ ײץʨʘʤʳʟ: 
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ʆʣʘʨʜʳש  ʨʘʥʛʽʣʝʨʽʥ ʝʩʝʧʪʝʡʽʢ. ʆʣ װʰʽʥ ʤʘʪʨʠʮʘ ײץʨʘʤʳʥʜʘסʳ װʰʽʥʰʽ 

ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰʪʘʨʜʳ ʝʩʝʧʪʝʡʤʽʟ.  
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det =
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-

=A , 

ʘʣ, ʦʥʳײץ שʨʘʤʳʥʜʘסʳ ʝʢʽʥʰʽ ʨʝʪʪʽ ,01
13
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¸=
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 ʦʣʘʡ ʙʦʣʩʘ ;2=ar  
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1541

det ¸-=

-

-

-

=B , 

ʩʦʥʜʳץʪʘʥ, 3=br .  ɹײʜʘʥ  32 =¸= ba rr , ʜʝʤʝʢ ʂʨʦʥʝʢʝʨ-ʂʘʧʝʣʣʠ ʪʝʦʨʝʤʘʩʳ 

ʙʦʡʳʥʰʘ ʙʝʨʽʣʛʝʥ ʞװʡʝʥʽש ʰʝʰʽʤʽ ʙʦʣʤʘʡʜʳ. 

 

3.4 çʉʳʟʳץʪʳ ʘʣʛʝʙʨʘ ʵʣʝʤʝʥʪʪʝʨʽè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ 

ʪʘʧʩʳʨʤʘʣʘʨ 

 

1-10 ï ʥײʩץʘʣʘʨ 

 

1 ʝʩʝʧ. תʰʽʥʰʽ ʨʝʪʪʽ ʘʥʳץʪʘʫʳʰ ʙʝʨʽʣʛʝʥ: 

ʘ) ijM  -ʤʠʥʦʨʳʥ ʞᴅʥʝ  ijA -ʘʣʛʝʙʨʘʣʳץ ʪʦʣʳץʪʘʫʳʰʳʥ ʪʘʙʳשʳʟ; 

ʙ) i ï ʞʘʪʳץ ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫʳʰʪʳ ʞʽʢʪʝשʽʟ; 

ʚ)  j-ʪʽʢ  ʞʦʣ ʵʣʝʤʝʥʪʪʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫʳʰʪʳ ʞʽʢʪʝשʽʟ; 
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  i = 3,  j = 1 1.6       ,

434

603

521 -

  i = 1,  j = 3 
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720

103

-

  i = 3,  j = 3 

1.19  ,

730

529

1116-

  i = 3,  j = 2 1.20     ,
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1.23  ,
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545

-

-

  i = 3,  j = 1. 1.24 .    ,
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-
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1.25   ,
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072

-
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-   i = 3,  j = 2. 

 

2 ʝʩʝʧ.  ʊʝשʜʝʫʜʽ ʰʝʰʽשʽʟ. 
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2-ʪʘʨʘʫ.   ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ 

 

1  ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ ʵʣʝʤʝʥʪʪʝʨʽ 

 

1.1 ɺʝʢʪʦʨʜʳש ʘʥʳץʪʘʤʘʩʳ, ײʟʳʥʜʳסʳ, ʦʨʥʘʣʘʩʫʳ 

 

ɸʥʳץʪʘʤʘ. ɺʝʢʪʦʨ ʜʝʧ ʘʥʳץʪʘʣסʘʥ ʙʘסʳʪʳ ʞᴅʥʝ ײʟʳʥʜʳסʳ ʙʘʨ ʪװʟʫ 

ʩʳʟʳץʪʳ ʢʝʩʽʥʜʽʥʽ ʘʡʪʘʜʳ. ʂʝʩʽʥʜʽʥʽש ʙʘסʳʪʳʥ ʢᴇʨʩʝʪʢʽʰ ʘʨץʳʣʳ ʙʝʣʛʽʣʝʫ 

 שʳ ɸ ʚʝʢʪʦʨʜʳסʥʜʘײʘʥ. ɺʝʢʪʦʨʜʳ AB ʩʠʤʚʦʣʳʤʝʥ ʙʝʣʛʽʣʝʡʜʽ, ʤסʘʙʳʣʜʘʥץ

ʙʘʩʪʘʧץʳ, ʘʣ ɺ ʩʦסשʳ ʥװʢʪʝʩʽ ʥʝʤʝʩʝ ʦʥʳ ʞʦסʘʨʳ ʞʘסʳʥʜʘ ʢᴇʨʩʝʪʢʽʰʽ ʙʘʨ a
C

 

ᴅʨʽʧʧʝʥ ʙʝʣʛʽʣʝʡʜʽ.  AB ʚʝʢʪʦʨʳʥʳײ שʟʳʥʜʳסʳʥ ʥʝʤʝʩʝ ʤʦʜʫʣʽʥ AB  

ʩʠʤʚʦʣʳʤʝʥ ʙʝʣʛʽʣʝʡʜʽ.  ɽʛʝʨ ʙʝʨʽʣʛʝʥ ʚʝʢʪʦʨʜʳ 
C
aʜʝʧ ʙʝʣʛʽʣʝʩʝʢ, ʦʥʜʘ ʦʥʳש 

ʤʦʜʫʣʽʥ  a
C

 ʘʨץʳʣʳ ʙʝʣʛʽʣʝʡʜʽ.   

ɹʘʩʪʘʧץʳ ʞᴅʥʝ ʩʦסשʳ ʥװʢʪʝʩʽ ʙʝʪʪʝʩʢʝʥ ʚʝʢʪʦʨʜʳ ʥᴇʣʜʽʢ ʚʝʢʪʦʨ ʜʝʡʜʽ 

ʞᴅʥʝ ʦʥʳ  0 ʥʝʤʝʩʝ ʞʘʡ 0 ʘʨץʳʣʳ ʙʝʣʛʽʣʝʡʜʽ. ʅᴇʣʜʽʢ ʚʝʢʪʦʨʜʳש ʘʥʳץʪʘʣסʘʥ 

ʙʘסʳʪʳ ʙʦʣʤʘʡʜʳ, ʘʣ ײʟʳʥʜʳסʳ ʥᴇʣʛʝ ʪʝש ʙʦʣʘʜʳ. 

ɹʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʜʽש ʙʦʡʳʥʜʘ ʞʘʪץʘʥ ʚʝʢʪʦʨʣʘʨʜʳ 

ʢʦʣʣʠʥʝʘʨ ʚʝʢʪʦʨʣʘʨ ʜʝʡʜʽ.  

ɹʽʨ ʞʘʟʳץʪʳץʪʳש ʙʦʡʳʥʜʘ ʞʘʪץʘʥ ʚʝʢʪʦʨʣʘʨʜʳ ʢʦʤʧʣʘʥʘʨ ʚʝʢʪʦʨʣʘʨ 

ʜʝʡʜʽ. ɹʘסʳʪʪʘʨʳ ʙʽʨʜʝʡ ʞᴅʥʝ ʤʦʜʫʣʴʜʝʨʽ ʪʝש ʢʦʣʣʠʥʝʘʨ ʚʝʢʪʦʨʣʘʨ ᴇʟʘʨʘ ʪʝש 

ʙʦʣʘʜʳ.  

ɹʘסʳʪʪʘʨʳ ץʘʨʘʤʘ ץʘʨʩʳ, ʤʦʜʫʣʴʜʝʨʽ ᴇʟʘʨʘ ʪʝש ʢʦʣʣʠʥʝʘʨ ʚʝʢʪʦʨʣʘʨʜʳ 

  .ʘʨʩʳ ʜʝʡʜʽץ ʘʨʘʤʘץ

 

1.2 ɺʝʢʪʦʨʣʘʨסʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʩʳʟʳץʪʳץ ʘʤʘʣʜʘʨ 

 

ɺʝʢʪʦʨʣʘʨʜʳ ץʦʩʫ, ʘʣʫ ʞᴅʥʝ ʩʘʥסʘ ʢᴇʙʝʡʪʫ ʘʤʘʣʜʘʨʳʥ ʩʳʟʳץʪʳץ 

ʘʤʘʣʜʘʨ ʜʝʡʜʽ. ɹʽʨʽʥʰʽ ʚʝʢʪʦʨʜʳש ʩʦסשʳ ʥװʢʪʝʩʽʥʝ ʝʢʽʥʰʽ ʚʝʢʪʦʨʜʳש ʙʘʩʪʘʧץʳ 

ʥװʢʪʝʩʽ ץʦʩʳʣסʘʥ ʝʢʽ  a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ ʜʝʧ ʙʽʨʽʥʰʽ 

ʚʝʢʪʦʨʜʳש ʙʘʩʪʘʧץʳ ʥװʢʪʝʩʽʤʝʥ ʝʢʽʥʰʽ ʚʝʢʪʦʨʜʳש ʩʦסשʳ ʥװʢʪʝʩʽʥ ץʦʩʘʪʳʥ  

ba
CC
+  ʚʝʢʪʦʨʳʥ ʘʡʪʘʜʳ (2.1  ʩʫʨʝʪ).  

 
           hת ʙײʨʳʰ ʝʨʝʞʝʩʽ                               ʇʘʨʘʣʣʝʣʦʛʨʘʤ ʝʨʝʞʝʩʽ 

                      2.1  ʩʫʨʝʪ                                              2.2 ʩʫʨʝʪ 

 

ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ ʝʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʜʘ ʝʢʽ ʚʝʢʪʦʨʜʳ ץʦʩʫסʘ ʙʦʣʘʜʳ (2.2  

ʩʫʨʝʪ). ɽʢʽ a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʡʳʨʳʤʳ ʜʝʧ b
C

 ʚʝʢʪʦʨʳʥʳש  


ʩ 
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ʚʝʢʪʦʨʳʤʝʥ ץʦʩʳʥʜʳʩʳ a
C

 ʚʝʢʪʦʨʳʥʘ ʪʝש ʚʝʢʪʦʨʜʳ ʘʡʪʘʜʳ,  ʷסʥʠ 


-= baʩ   

(2.3 ʞᴅʥʝ 2.4  ʩʫʨʝʪʪʝʨ) 

 
                    2.3 ʩʫʨʝʪ                                                2.4 ʩʫʨʝʪ  

 

a
C

 ʚʝʢʪʦʨʳʥ  k  ʥʘץʪʳ ʩʘʥʳʥʘ ʢᴇʙʝʡʪʫ ʜʝʧ ʪᴇʤʝʥʛʽ ʝʢʽ ʰʘʨʪʪʳ, ʷסʥʠ:  

ʘ) ;|||| akak =    

ʙ)  k>0 ʙʦʣʩʘ ʞᴅʥʝ a
C
 ʞᴅʥʝ ak  ʚʝʢʪʦʨʣʘʨʳʥʳש ʙʘסʳʪʪʘʨʳ ʙʽʨʜʝʡ, ʘʣ  k<0 

ʙʦʣʩʘ ʦʣʘʨʜʳש ʙʘסʳʪʪʘʨʳ ץʘʨʘʤʘ-ץʘʨʩʳ ʙʦʣʘʪʳʥ ak  ʚʝʢʪʦʨʳʥ ʘʡʪʘʜʳ.    

 

1.3.  ɺʝʢʪʦʨʜʳש ʙʘʟʠʩʽ ʞᴅʥʝ ʢʦʦʨʜʠʥʘʪʳ 

 

ʈʝʪʪʝʣʛʝʥ ʢʦʤʧʣʘʥʘʨ ʝʤʝʩ װʰʪʽʢ 3,21, eee
 
ʚʝʢʪʦʨʣʘʨʳʥ ʢʝשʽʩʪʽʢʪʝʛʽ 

ʙʘʟʠʩ ʜʝʡʜʽ. ʂʝשʽʩʪʽʢʪʝʛʽ ʢʝʟ-ʢʝʣʛʝʥ aʚʝʢʪʦʨʳʥ ʙʘʟʠʩʪʽʢ 3,21, eee
 
ʚʝʢʪʦʨʣʘʨʳ 

ʙʦʡʳʥʰʘ ʙʽʨ סʘʥʘ ʞʦʣʤʝʥ  

321 eZeYeXa ++=  

ʪװʨʜʝ ʞʽʢʪʝʧ ʞʘʟʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘסʳ X, Y, Z ʩʘʥʜʘʨʳ a  ʚʝʢʪʦʨʳʥʳש 

),( 3,21 eee  ʙʘʟʠʩʽʥʜʝʛʽ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʜʝʧ ʘʪʘʣʘʜʳ.  

ʆʭ, ʆʫ  ʞᴅʥʝ ʆz ʦʩʴʪʝʨʽʤʝʥ ʙʘסʳʪʪʘʣʳʧ ʙʝʣʛʽʣʽ ʨʝʪʧʝʥ ʘʣʳʥסʘʥ װʰ ᴇʟʘʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʽʨʣʽʢ ),,( kji  ʚʝʢʪʦʨʳʥ Oxyz ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʜʝʢʘʨʪʪʳץ ʙʘʟʠʩ 

ʜʝʡʜʽ. ʉʦʥʜʘ ʢʝʟ ʢʝʣʛʝʥ a  ʚʝʢʪʦʨʳʥ kji ,,  ʙʘʟʠʩʪʽʢ ʚʝʢʪʦʨʣʘʨʳ ʙʦʡʳʥʰʘ 

ʞʽʢʪʝʧ ʞʘʟʫסʘ ʙʦʣʘʜʳ (2.5 ʩʫʨʝʪ):    

 
2.5  ʩʫʨʝʪ 
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 kZjYiXaz ++= .                                     (2.1) 

 

ʄײʥʜʘסʳ  X, Y, Z  ʚʝʢʪʦʨʜʳש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʥʝ 

ʪװʩʽʨʽʣʛʝʥ a  ʚʝʢʪʦʨʳʥʳש ʧʨʦʝʢʮʠʷʣʘʨʳ, ʷסʥʠ 


= aʧʨX x ,  


= aʧʨY y ,  



= aʧʨZ z . 

ɺʝʢʪʦʨʜʳש ʦʩʢʝ ʪװʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʩʳ ʦʥʳײ שʟʳʥʜʳסʳʥ ʦʩʧʝʥ 

ʞʘʩʘʡʪʳʥ ʙײʨʳʰʳʥʳש ʢʦʩʠʥʫʩʳʥʘ ʢᴇʙʝʡʪʢʝʥʛʝ ʪʝש,  ʷסʥʠ  

gba cos||,cos||,cos|| aZaYaX ===  ,                (2.2) 

ʤײʥʜʘסʳ 

                         222|| ZYXa ++=                               (2.3) 

ʚʝʢʪʦʨʜʳײ שʟʳʥʜʳסʳ, ʘʣ gba cos,cos,cos  ʚʝʢʪʦʨʜʳש ʙʘסʳʪʪʘʫʳʰ 

ʢʦʩʠʥʫʩʪʘʨʳ ʜʝʧ ʘʪʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨ: 

,cos

;cos;cos

222

222222

ZYX

Z

ZYX

Y

ZYX

X

++
=g

++
=b

++
=a

              (2.4) 

ʬʦʨʤʫʣʘʣʘʨ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ.  

),,( 111 zyxA  ʞᴅʥʝ ),,( 111 zyxB  ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ 


AB  ʚʝʢʪʦʨʳʥʳש 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʢʝʣʝʩʽ ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ: 

121212 ,, zzZyyYxxX -=-=-=                       (2.5) 

ʞᴅʥʝ  { }ZYXAB ,,=


-ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ. 

 

1.4  ɽʢʽ ʚʝʢʪʦʨʜʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ 

 

a
C
 ʞᴅʥʝ b

C
 ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ ʦʣʘʨʜʳש 

 ʢʦʩʠʥʫʩʳʥʘ שʨʳʰʪʳײʳ ʙסʘʨʘʩʳʥʜʘ שʪʘʨʳʥ ʦʩʳ ʚʝʢʪʦʨʣʘʨʜʳץʟʳʥʜʳײ

ʢᴇʙʝʡʪʢʝʥʛʝ ʪʝש ʩʘʥʜʳ ʘʡʪʘʜʳ ʞᴅʥʝ ʦʥʳ (ba
CC

, ) ʥʝʤʝʩʝ .ba
CC
Ö  ʩʠʤʚʦʣʜʘʨʳʥʳש 

ʙʽʨʽʤʝʥ ʙʝʣʛʽʣʝʡʜʽ, ʷסʥʠ 

.cos),( jbʘba
CCCC

=                             (2.6) 

 

ʉʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʥʽש ʥʝʛʽʟʛʽ ץʘʩʠʝʪʪʝʨʽ. 

1.  ɽʢʽ ʚʝʢʪʦʨʜʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ װʰʽʥ ʦʨʳʥ ʘʫʳʩʪʳʨʫ ʟʘשʳ 
ʦʨʳʥʜʘʣʘʜʳ.  

( )( ).,, abba
CCCC

=  

2. ʊײʨʘץʪʳ ʩʘʥʜʳ ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽ ʪʘשʙʘʩʳʥʳש ʩʳʨʪʳʥʘ ʰʳסʘʨʫסʘ 

ʙʦʣʘʜʳ: 

( ) ( )( ).,,, bkabakbak
CCCCCC

==  
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3. a
C
 ʞᴅʥʝ b

C
 ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʦʣʘʨʜʳש ʙʽʨʝʫʽʥʽש 

 ʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʩʳʥʘװʙʽʨʽʥʰʽʩʽʥʝ ʪ שʳʥ ʝʢʽʥʰʽ ʚʝʢʪʦʨʜʳסʟʳʥʜʳײ

ʢᴇʙʝʡʪʢʝʥʛʝ ʪʝש ʩʘʥʜʳ ʘʡʪʘʜʳ: 

( ) .cos, aʧʨbbʧʨababa
ba

CCCCCCCC
CC === j                   (2.7) 

4. ʉʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽ װʰʽʥ װʣʝʩʪʽʨʽʤʜʽʢ ʟʘשʳ ʦʨʳʥʜʘʣʘʜʳ.  

( )( )( ).)( cabacba
CCCCCCC
Ö+Ö=+Ö  

5. a
C
 ʞᴅʥʝ b

C
 ʚʝʢʪʦʨʳʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽ ʥᴇʣʛʝ ʪʝש ʙʦʣʩʘ סʘʥʘ  

C
aʚʝʢʪʦʨʳ 

C
bʚʝʢʪʦʨʳʥʘ  ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʜʳ, ʷסʥʠ ʝʛʝʨ ( ) 0=Öba

CC
 ʙʦʣʩʘ, ʦʥʜʘ a

C
b̂
C

.  

6. a
C
 ʚʝʢʪʦʨʳʥ ᴇʟʽʥ ᴇʟʽʥʝ ʢᴇʙʝʡʪʩʝʢ, ʦʥʜʘ ( )aa

CC
 ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʥʽ 

ʩʢʘʣʷʨʣʳץ ʢʚʘʜʨʘʪ ʜʝʡʜʽ ʜʝ 2a
C
ʩʠʤʚʦʣʳʤʝʥ ʙʝʣʛʽʣʝʡʜʽ ʞᴅʥʝ ʦʣ a

C
 ʚʝʢʪʦʨʳʥʳש 

ʤʦʜʫʣʽʥʽש ʢʚʘʜʨʘʪʳʥʘ ʪʝש, ʷסʥʠ  

( ) .0cos
22 aaaaaa
CCCCCC
===  

7.  ʂʦʦʨʜʠʥʘʪʘʣʘʨʳʤʝʥ ʙʝʨʽʣʛʝʥ ʝʢʽ 

,111 kZjYiXa ++=  kZjYiXb 222 ++=  

ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʘʪʪʘʩ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥrש 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥʽץ שʦʩrʥʜʘʩʳʥʘ ʪʝש, ʷסʥʠ  

.),( 212121 ZZYYXXba ++=                           (2.8) 

ɽʢʽ kZjYiXa 111 ++=  ʞᴅʥʝ kZjYiXb 222 ++=  ʚʝʢʪʦʨʳʥʳש 

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ  

2

2

2

2

2

2

2

1

2

1

2

1

212121

||||
)cos(

ZYXZYX

ZZYYXX

ba

ba
ba

++++

++
==               (2.9) 

ʬʦʨʤʫʣʘʩʳʤʝʥ  ʘʥʳץʪʘʣʘʜʳ.  

 

1.5 ɽʢʽ  ʚʝʢʪʦʨʜʳש ʚʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ 

 

ɸʥʳץʪʘʤʘ. ɽʢʽ a
C
 ʞᴅʥʝ  b

C
 ʚʝʢʪʦʨʳʥʳש ʚʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ 

ʪᴇʤʝʥʛʽ ʰʘʨʪʪʘʨʜʳ ץʘʥʘסʘʪʪʘʥʜʳʨʘʪʳʥ c
C

= [ ba
CC

, ] ʚʝʢʪʦʨʳʥ ʘʪʘʡʜʳ. 

1. 


c - ʚʝʢʪʦʨʳʥʳײ שʟʳʥʜʳסʳ (ʤʦʜʫʣʽ)  a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʳʥʘʥ ײץʨʘʣסʘʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʘʫʜʘʥʳʥʘ ʪʝש, ʷסʥʠ   ʤײʥʜʘסʳ  

( ).^sin babac
CCCC

=


                                 (2.10) 

2.  


c  ʚʝʢʪʦʨʳ a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʷסʥʠ 


âc  ʥʝʤʝʩʝ 


^bc . 

3. 


c ,


a ,b
C

 ʚʝʢʪʦʨʣʘʨʳ ʦװ שʰʪʽʢ ײץʨʘʜʳ, ʷסʥʠ  


c  ʚʝʢʪʦʨʳʥʳײ שʰʳʥʘʥ 

ʘʥʜʘ   aסʘʨʘץ
C
 ʚʝʢʪʦʨʳʥ b

C
 ʚʝʢʪʦʨʳʥʘ ץʘʨʘʡ ʝש ʘʟ ʙײʨʳʰʧʝʥ ʙײʨʫ ʩʘסʘʪ ʪʽʣʽʥʽש 

ʙʘסʳʪʳʥʘ ץʘʨʩʳ ʙʦʣʘʜʳ  (2.6 ʩʫʨʝʪ). 
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2.6 ʩʫʨʝʪ 

 

ɺʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʥʽץ שʘʩʠʝʪʪʝʨʽ. 

1. ɺʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʜʝ ʢᴇʙʝʡʪʢʽʰʪʝʨʽʥʽש ʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʩʘץ, 

ʦʥʜʘ ʦʥʳש ʪʘשʙʘʩʳ ᴇʟʛʝʨʝʜʽ, ʷסʥʠ  [ ] [ ].,, abba
CCCC

-=  

2.  ʉʢʦʣʷʨʣʳץ ʢᴇʙʝʡʪʢʽʰ ʘʨץʳʣʳ ʚʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽ װʰʽʥ ʪʝʨʽʤʜʽʣʽʢ 

ʟʘשʳ ʦʨʳʥʜʘʣʘʜʳ, ʷסʥʠ 

[ ] [ ][ ].,,, bkabakbak
CCCCCC

==  

3.  ɺʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽ װʰʽʥ װʣʝʩʪʽʨʽʤʜʽʣʽʢ ʟʘשʳ ʦʨʳʥʜʘʣʘʜʳ, ʷסʥʠ  

[ ][ ][ ].,,, cabacba
CCCCCCC

+=+  

4. ɽʛʝʨ a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʳ ʢʦʣʣʠʥʝʘʨ ʥʝʤʝʩʝ ʢᴇʙʝʡʪʽʣʝʪʽʥ ʚʝʢʪʦʨʣʘʨʜʳש 

ʝש ʙʦʣʤʘסʘʥʜʘ ʙʽʨʝʫʽ ʥᴇʣʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ ʚʝʢʪʦʨʣʳץ  ʢᴇʙʝʡʪʽʥʜʽ ʥᴇʣʛʝ ʪʝש.   

5. kZjYiXbkZjYiXa
CCCCCCCC

222111 , ++=++=  ʚʝʢʪʦʨʣʘʨʳ kji
CCC

,,  ʙʘʟʠʩʽʥʜʝ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ ʚʝʢʪʦʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʳץ 

ʬʦʨʤʘʩʳ: 

k
YX

YX
j

ZX

ZX
i

ZY

ZY

ZYX

ZYX

kji

ba
CCC

CCC

CC

22

11

22

11

22

11

222

111],[ +-==           (2.11) 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

{ }111 ,, ZYXa=


 ʞᴅʥʝ { }222 ,, ZYXb=


 ʚʝʢʪʦʨʣʘʨʳʥʘʥ ײץʨʳʣסʘʥ 

ʧʘʨʘʣʝʣʦʛʨʘʤʤʥʳש ʘʫʜʘʥʳ  

,,

2

22

11

2

22

11

2

22

11

YX

YX

XZ

XZ

ZY

ZY
baS ++=
ùú

ø
éê

è
=



               (2.12) 

ʘʣ  װʰʙײʨʳʰʪʳש ʘʫʜʘʥʳ 

.,
2

1
ùú

ø
éê

è
=



D baS                           (2.13) 
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 ʘʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʩʽ שʰ ʚʝʢʪʦʨʜʳת 1.6

 

ɸʥʳץʪʘʤʘ. ba
CC

,  ʞᴅʥʝ c
C

],[ ʘʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʜʝʧ שʰ ʚʝʢʪʦʨʳʥʳװ  ba
CC

 

ʚʝʢʪʦʨʳʤʝʥ c
C

 ʚʝʢʪʦʨʳʥʳש ʩʢʘʣʷʨ ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʘʡʪʘʜʳ ʞᴅʥʝ ʦʥʳ )],,([ cba
CCC

 
ʩʠʤʚʦʣʳʤʝʥ ʙʝʣʛʽʣʝʡʜʽ.    

ɸʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʥʽש ʛʝʦʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ: 

1) ɽʛʝʨ ʩba ,,  ʚʝʢʪʦʨʣʘʨʳʥʘʥ ײץʨʳʣסʘʥ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʪʽש ʢᴇʣʝʤʽ  V ï 

ʙʦʣʩʘ, ʦʥʜʘ   

 

 

 

ת  (2  h ba
CC

,  ʞᴅʥʝ c
C

 ʚʝʢʪʦʨʣʘʨʳʥʳש ʢʦʤʧʣʘʥʘʨʣʳ ʙʦʣʫʳ װʰʽʥ  

)],,([ cba
CCC

=0 ʰʘʨʪʳʥʳש ʦʨʳʥʜʘʣʫʳ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ. 

3)  ɸʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʜʝʛʽ ʢᴇʙʝʡʪʢʽʰʪʝʨʜʽש ʦʨʳʥʜʘʨʳʥ ʮʠʢʣʜʽʢ 

ʘʫʳʩʪʳʨʫʜʘʥ ʦʥʳש ʰʘʤʘʩʳ ᴇʟʛʝʨʤʝʡʜʽ, ʷסʥʠ  

)],,([ cba
CCC

= )],,([ acb = )],,([ bac  

ʜʝʤʝʢ  ʘʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʥʽ   cba
CCC

 ʪװʨʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ. 

4)  ɽʛʝʨ  ba
CC

,  ʞᴅʥʝ 
C
c  ʚʝʢʪʦʨʣʘʨʳ  ᴇʟʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʤʝʥ ʙʝʨʽʣʩʝ, 

ʦʥʜʘ ʦʩʳ ʚʝʢʪʦʨʣʘʨʜʳש ʘʨʘʣʘʩ ʢᴇʙʝʡʪʽʥʜʽʩʽ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʪʽש ʢᴇʣʝʤʽʥʝ  ʪʝש, 

ʷסʥʠ 

.

333

222

11!

ZYX

ZYX

ZYX

cbaV ==
CCC

                         (2.14) 

ʬʦʨʤʫʣʘʩʳʤʝʥ  ʝʩʝʧʪʝʣʝʜʽ,  ʘʣ ʧʠʨʘʤʠʜʘʥʳש ʢᴇʣʝʤʽ: 

.
6

1

6

1

333

222

11!

ZYX

ZYX

ZYX

cbaVʧʠʨ ==
CCC

                         (2.15) 

 

ɾʘʪʪʳסʫʣʘʨ. 

1.  ɸ(2;3;-1) ʞᴅʥʝ  ɺ(1;-2;-1) ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ AB ʚʝʢʪʦʨʳʥʳש 

ʢʦʦʨʜʠʥʘʪʳʥ ʪʘʙʳשʳʟ.                                                                ɾʘʫʘʙʳ:  (-1;-5;0).         

2. )2,3,1( --=a
C

 ʠ ).,1,1,5(=b
C

ʚʝʢʪʦʨʣʘʨʳ  ʙʝʨʽʣʛʝʥ a
C

2- +b
C

 ʚʝʢʪʦʨʣʘʨʳʥ 

ʪʘʙʳשʳʟ.                                                                                          ɾʘʫʘʙʳ:  (3;7;5). 

3.  ɸɺ ʚʝʢʪʦʨʣʘʨʳʥʳש ʢʦʦʨʜʠʥʘʪʳʥ ʪʘʙʳשʳʟ,ʝʛʝʨ ɸ(1; 3; -4) ʞᴅʥʝ                

ɺ(3; 2; 1).                                                                               ɾʘʫʘʙʳ:  ɸɺ={ }.5;1;2-   

4.  { }2;2;2=ʘ  ʚʝʢʪʦʨʳʥʳש ʙʽʨʣʽʢ ʚʝʢʪʦʨʳʥ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ:  .
3

1

;3

1
;

3

1

ý
ü
û

í
ì
ë

    

Ϯʰʪʽʛʽ ʦϬ 

Ϯʰʪʽʛʽ ʪʝʨʽʩ 
( ) ( )

( )í
ì
ë

-
=

cbaʝʛʝʨV

cbaʝʛʝʨV
cba

,,,

,,,
][
CCC
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5. { }1;3;4=a  ʞᴅʥʝ { }5;2;1 -=b  ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽʥ 

ʪʘʙʳשʳʟ.                                                                                        ɾʘʫʘʙʳ: ( ) .5, =ba  

6.  { }111 ;; ZYXʘ=  ʞᴅʥʝ { }222 ;; ZYXb =  ʚʝʢʪʦʨʣʘʨʳʥʳש ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʫ 

ʰʘʨʪʳʥ ʢᴇʨʩʝʪʽשʽʟ.                                                     ɾʘʫʘʙʳ: 0212121 =++ ZZYYXX .                      

7.  { }111 ;; ZYXʘ=  ʞᴅʥʝ { }222 ;; ZYXb=  ʚʝʢʪʦʨʣʘʨʳʥʳש ʚʝʢʪʦʨʣʳץ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʘʥʳץʪʘʡʪʳʥ ʬʦʨʤʫʣʘʥʳ ʢᴇʨʩʝʪʽשʽʟ. 

ɾʘʫʘʙʳ:   

222

111

ZYX

ZYX

kji

ba z=³ . 

8.  { }5,5,3-=a   ʞᴅʥʝ  { }2,1,3-=b  ʚʝʢʪʦʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥʳש 

ʤʦʜʫʣʽʥ ʪʘʙʳשʳʟ.                                                                                 ɾʘʫʘʙʳ:   11.                

9.  b  ʚʝʢʪʦʨʳʥʳש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ, ʝʛʝʨ   ab =
2

1
  ʞᴅʥʝ  

{ }0;2;3-=a  ʞᴅʥʝ  b  ʚʝʢʪʦʨʳʥʳש ʙʘסʳʪʳ ʘ ʚʝʢʪʦʨʳʥʘ ץʘʨʘʤʘ-ץʘʨʩʳ 

ʙʘסʳʪʪʘʣסʘʥ.                                                                                   ɾʘʫʘʙʳ: { }.0;4;6-         

10.  { }111 ;; ZYXʘ=  ʞᴅʥʝ { }222 ;; ZYXb=  ʚʝʢʪʦʨʣʘʨʳʥʳש ʢʦʣʣʠʥʝʘʨʣʳץ 

ʰʘʨʪʳʥ ʢᴇʨʩʝʪʽשʽʟ.                                                             ɾʘʫʘʙʳ:  .
2

1

2

1

2

1

Z

Z

Y

Y

X

X
==  

11. { }4;2;4 --=a  ʞᴅʥʝ { }2;3;6-=b  ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʪʘʙʳשʳʟ.                                                             ɾʘʫʘʙʳ:  ( ) .22, =ba     

12. k ï ʩʘʥʳʥʳץ שʘʥʜʘʡ ʤᴅʥʽʥʜʝ { }2;1;5-=a  ʞᴅʥʝ { }10;5; -=kb  

ʚʝʢʪʦʨʣʘʨʳ ʢʦʣʣʠʥʝʘʨ ʙʦʣʘʜʳ.                                                          ɾʘʫʘʙʳ:  ï25.                

13. a
C
- ʚʝʢʪʦʨʳʥʳש ʤʦʜʫʣʽ 2=a

C
 ʞᴅʥʝ ʦʣ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʤʝʥ 

ʩᴅʡʢʝʩ  a=45
0
, b=60

0
, g=120

0 
 ʙײʨʳʰ ʞʘʩʘʡʜʳ.  a

C
 ʚʝʢʪʦʨʳʥʳש ʢʦʦʨʜʠʥʘʪʘʣʘʨ 

ᴇʩʪʝʨʽʥʝ ʪװʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʣʘʨʳʥ ʪʘʙʳשʳʟ.                          ɾʘʫʘʙʳ: { }1;1;2 - .    

14.  )16;15;12( --=a
C

ʚʝʢʪʦʨʳʥʳש ʙʘסʳʪʪʘʫʳʰ ʢʦʩʠʥʫʩʪʘʨʳʥ ʝʩʝʧʪʝשʽʟ. 

ɾʘʫʘʙʳ: .
25

16
cos;

5

3
cos;

25

12
cos -==-= gba  

15. a
C

 ʞᴅʥʝ b
C

 ʚʝʢʪʦʨʳʥʳש ʤʦʜʫʣʜɹʝʨʽ ʩᴅʡʢʝʩ 5 ʞᴅʥʝ 8, ʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ  60
0
. ʆʩʳ ʚʝʢʪʦʨʜʳש ʩʢʘʣʷʨʣʳץ ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʪʘʙʳשʳʟ.   

ɾʘʫʘʙʳ:  20. 

16. )4,2,4( --=a
C

 ʞᴅʥʝ )2,3,6( -=b
C

 ʚʝʢʪʦʨʣʘʨʳ ʙʝʨʽʣʛʝʥ  
2)( ba
CC
- ᴇʨʥʝʛʽʥ 

ʝʩʝʧʪʝשʽʟ.                                                                                                ɾʘʫʘʙʳ:  41.               

17. )2,3,1( --=a
C

 ʞᴅʥʝ  )1,1,5(=b
C

 ʚʝʢʪʦʨʣʘʨʳ ʙʝʨʽʣʛʝʥ  ba³  ʚʝʢʪʦʨʣʳץ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥʽש ʢʦʦʨʜʠʥʘʪʳʥ ʪʘʙʳשʳʟ.                  ɾʘʫʘʙʳ:   { }4;11;1 ---=³ba .  

18. ia 3=
C

 ʞᴅʥʝ kb 2=
C

 ʚʝʢʪʦʨʣʘʨʳ ʙʝʨʽʣʛʝʥ ba³  ʚʝʢʪʦʨʣʳץ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥʽש ʢʦʦʨʜʠʥʘʪʳʥ ʪʘʙʳשʳʟ.                                 ɾʘʫʘʙʳ:   jba 6=³ .  
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19. kja +=2  ʞᴅʥʝ kib 2+=  ʚʝʢʪʦʨʣʘʨʳʥʘʥ ײץʨʘʣסʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ʘʫʜʘʥʳʥ ʝʩʝʧʪʝשʽʟ.                                                                              ɾʘʫʘʙʳ: 21.               

 20. { }4;2;4 --=a  ʞᴅʥʝ { }2;3;6-=b  ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ 

ʙײʨʳʰʪʳש ʢʦʩʠʥʫʩʳʥ ʪʘʙʳשʳʟ.                                             ɾʘʫʘʙʳ:  
21

11
cos =j .    

21. { }4;4;2-=a  ʞᴅʥʝ { }6;2;3-=b  ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ 

ʙײʨʳʰʪʳש ʢʦʩʠʥʫʩʳʥ ʪʘʙʳשʳʟ.                                             ɾʘʫʘʙʳ:  
21

5
cos =j .    

22.  m ʩʘʥʳʥʳץ שʘʥʜʘʡ ʤᴅʥʽʥʜʝ kjim 23 +-  ʞᴅʥʝ kmjib -+= 2  

ʚʝʢʪʦʨʣʘʨʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʜʳ.                                                    ɾʘʫʘʙʳ:  ï6.               

23. m ʩʘʥʳʥʳץ שʘʥʜʘʡ ʤᴅʥʽʥʜʝ  kjim 43 ++  ʞᴅʥʝ kjmib 74 -+=  

ʚʝʢʪʦʨʣʘʨʳ  ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʜʳ.                                                      ɾʘʫʘʙʳ: 4. 

24.  kjia +-= , kjib ++=  ʞᴅʥʝ { }4;3;2=c  ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʨʘʣʘʩ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʪʘʙʳשʳʟ.                                                                           ɾʘʫʘʙʳ:  4. 

25. ,43 jia +=  kjb +-= 3  ʞᴅʥʝ kjc 52 +=  ʚʝʢʪʦʨʣʘʨʳʥʘʥ ײץʨʘʣסʘʥ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʪʽש  ʢᴇʣʝʤʽʥ ʪʘʙʳשʳʟ.                                                 ɾʘʫʘʙʳ: 51. 

26. ʊᴇʙʝʣʝʨʽ  ʆ (0;0;0), ɸ)(5;2;0), ɺ) (2;5;0) ʞᴅʥʝ ʉ(1;2;4) ʥװʢʪʝʣʝʨʽʥʜʝ 

ʦʨʥʘʣʘʩץʘʥ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʪʽש ʢᴇʣʝʤʽʥ ʪʘʙʳשʳʟ.                              ɾʘʫʘʙʳ: 84. 

 

2 çɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ ʵʣʝʤʝʥʪʪʝʨʽè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʞʝʢʝ װʡ 

ʪʘʧʩʳʨʤʘʣʘʨʳ 
 

1 ʝʩʝʧ.   );;( 111 zyxA  ʞᴅʥʝ );;( 222 zyxB  ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʊʘʙʫ ʢʝʨʝʢ: 

ʘ) AB ʞᴅʥʝ BA ʚʝʢʪʦʨʣʘʨʳʥʳש ʢʦʦʨʜʠʥʘʪʳ; 

ʙ)  ABʚʝʢʪʦʨʳʥʳש ʤʦʜʫʣʽʥ  (ʥʝʤʝʩʝ  ɸ ʞᴅʥʝ ɺ ʥװʢʪʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ 

 ;(ץʪʳץʘʰʳץ

ʚ) ɸɺ  ʢʝʩʽʥʜʽʩʽʥʽש ʦʨʪʘʩʳʥʳש ʢʦʦʨʜʠʥʘʪʳ.  

 ̄ ɸ, ɺ ɾʘʫʘʙʳ. ʘ) ɾʘʫʘʙʳ. ʙ) ɾʘʫʘʙʳ. ʚ) 

1 ɸ(5;2;6), ɺ(1;8;-2) 

}8;6;4{

},8;6;4{

-=

--=

BA

AB
 

.292|| =AB  (3; 5; 2) 

2 ɸ(-3;1;0), ɺ(7;1;-5) 

}5;0;10{

},5;0;10{

-=

-=

BA

AB
 

.55|| =AB  (2; 1; 2,5) 

3 ɸ(2;-1;7), ɺ(6;3;4) 

}3;4;4{

},3;4;4{

-=

-=

BA

AB
 

.41|| =AB  (4; 1; 5,5) 

4 ɸ(2;3;4), ɺ(-2;-1;8) 

}4;4;4{

},4;4;4{

-=

--=

BA

AB
 

.34|| =AB  (0; 1; 6) 
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5 ɸ(5;-4;3), ɺ(1;3;-8) 

}11;7;4{

},11;7;4{

-=

--=

BA

AB
 

.186|| =AB  (3; -0,5; -2,5) 

6 ɸ(0;4;5), ɺ(7;-2;1) 

}4;6;7{

},4;6;7{

-=

--=

BA

AB
 

.101|| =AB  (3,5; 1; 3) 

7 ɸ(2;-3;-7), ɺ(3;2;8) 

}1;5;1{

},1;5;1{

---=

=

BA

AB
 

.33|| =AB  (5,5;-0,5;15,5) 

8 ɸ(2;1;-6), ɺ(1;4;9) 

}15;3;1{

},15;3;1{

--=

-=

BA

AB
 

.235|| =AB  (3,5; 5,5; 3,5) 

9 ɸ(5;6;-3), ɺ(7;6;1) 

}4;0;2{

},4;0;2{

--=

=

BA

AB
 

.52|| =AB  (6;6;-1) 

11 ɸ(5;-4;3), ɺ(1;2;-8) },116;4{ --=AB  .173|| =AB  (3;-1;-2,5) 

12 ɸ(-3;1;0), ɺ(7;1;-5) }5;0;10{ -=AB

 

55|| =AB  
(2;2;-2,5) 

13 ɸ(0;4;5), ɺ(3;-2;1) }4;6;3{ --=AB

 

61|| =AB  
(1,5;1;3) 

14 ɸ(3;-2;5), ɺ(4;5;7) }2;7;1{=AB

 

63|| =AB  
(3,5;1,5;6) 

15 ɸ(2;-3;7), ɺ(3;2;8) }1;5;1{=AB

 

33|| =AB  
(2,5;-0,5;7,5) 

16 ɸ(2;-1;7), ɺ(6;3;4) }3;4;4{ -=AB

 

41|| =AB  
(2;1;5,5) 

17 ɸ(3;1;7), ɺ(2;-3;9) }2;4;1{ --=AB

 

21|| =AB  
(2,5;-1;8) 

18 ɸ(2;1;-6), ɺ(1;4;9) }15;3;1{-=AB

 

235|| =AB  
(1,5;2,5;1,5) 

19 ɸ(2;-4;8), ɺ(5;4;7) }1;8;3{ -=AB

 

103|| =AB  
(3,5;0;7,5) 

20 ɸ(3;2;5), ɺ(4;0;-3) }8;2;1{ --=AB

 

69|| =AB  
(3,5;1;1) 

21 ɸ(2;3;-1), ɺ(6;3;2) }3;0;4{-=AB

 

5|| =AB  
(4;3;0,5) 

22 ɸ(-4;2;3), ɺ(8;7;-2) }5;5;12{ -=AB

 

194|| =AB  
(2;3,5;1,5) 

23 ɸ(5;3;6), ɺ(2;3;2) }4;0;3{ --=AB

 

5|| =AB  
(3,5;3;4) 

24 ɸ(6;3;6), ɺ(-2;8;6) }0;0;8{-=AB

 

8|| =AB  (2;0;6) 

25 ɸ(4;2;0), ɺ(4;4;8) }8;2;0{=AB

 

172|| =AB  (4;3;4) 

26 ɸ(4;2;5), ɺ(-1;0;3) }2;2;5{ ---=AB

 

38|| =AB  (1,5;1;4) 

27 ɸ(3;-5;8), ɺ(3;-1;0) }8;4;0{ -=AB

 

54|| =AB  (0;-3;4) 

28 ɸ(7;2;2), ɺ(5;4;3) }1;2;2{-=AB

 

3|| =AB  (6;3;2,5) 

29 ɸ(5;-3;1), ɺ(2;-3;5) }4;0;3{-=AB

 

5|| =AB  (3,5;-3;3) 

30 ɸ(8;-6;4), ɺ(4;-3;4) }0;3;4{-=AB

 

5|| =AB  (6;4,5;4) 

  

2 ʝʩʝʧ.  };;{ 111 ZYXa=  ʞᴅʥʝ };;{ 222 ZYXb=  ʚʝʢʪʦʨʣʘʨʳ ʙʝʨʽʣʛʝʥ. ʊʘʙʫ 

ʢʝʨʝʢ: 
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ʘ) bac -=2  ʚʝʢʪʦʨʳʥʳש  ʤʦʜʫʣʽʥ;  

ʙ) c  ʚʝʢʪʦʨʳʥʳש ʙʘסʳʪʪʘʫʳʰ  ʢʦʩʠʥʫʩʪʘʨʳʥ. 

1 
  

kjib

kjia

384

,2

++=

++=
 

21|| =c  

21

1
cos,

21

4
cos,

21

2
cos -=g-=b-=a  

2 
  

kjib

kjia

-+-=

++=

24

,253
 

194|| =c  

194

5
cos,

194

8
cos,

194

10
cos =g=b=a  

3 
  

kjb

kjia

4

,32

+=

++=
 

53|| =c  

53

2
cos,

53

5
cos,

53

4
cos -=g=b=a  

4 
  

kjib

kjia

47

,35

++=

+-=
 

62|| =c  

62

2
cos,

62

7
cos,

62

3
cos -=g-=b=a  

5 
  

kjib

kjia

45

,275

+-=

+-=
 

29|| =c  0cos,
2

1
cos,

2

1
cos =g-=b=a  

6 
  

kjib

kjia

8

,462

+-=

+-=
 

130|| =c  0cos,
130

11
cos,

130

3
cos =g-=b=a  

7 
  

kjib

kjia

--=

+-=

35

,352
 

113|| =c  

113

7
cos,

113

7
cos,

113

1
cos =g-=b-=a  

8 
  

kjib

kjia

227

,2

++=

++=
 

3|| =c  0cos,0cos,1cos =g=b-=a  

9 
  

kjib

kjia

++=

-+=

3

,25
 

91|| =c  

91

3
cos,

91

1
cos,

91

9
cos -=g=b=a  

10 
  

kjib

kjia

322

,24

+-=

+-=
 

37|| =c  

37

1
cos,0cos,

37

6
cos =g=b=a  

11 
  

kjib

kjia

995

,82

++=

++=
 

113|| =c  
113

7
cos,

113

7
cos,

113

1
cos =g

-
=b

-
=a

 

12 
  

kjib

kjia

628

,437

++=

++=
 

142|| =c

 14

1
cos,

14

2
cos,

14

3
cos =g=b=a

 

13 
  

kjib

kjia

252

,36

++=

++=
 

55|| =c  
55

4
cos,

55

3
cos,

5

2
cos =g

-
=b=a

 

14 
  

kjib

kjia

++=

++=

67

,672
 

27|| =c  
27

5
cos,

27

8
cos,

27

3
cos =g=b

-
=a

 

15 
  

kjib

kjia

1194

,89

++=

++=
 

303|| =c

 303

5
cos,

303

7
cos,

303

14
cos =g

-
=b=a
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16 
  

kjib

kjia

++=

++=

63

,43
 

25|| =c  
25

7
cos,0cos,

25

1
cos =g=b

-
=a

 

17 
  

kjib

kjia

98

,387

++=

++=
 

26|| =c  

.
2

1
cos

,0cos,
2

1
cos

=

==

g

ba

 

18 
  

kjib

kjia

867

,652

++=

++=
 

30|| =c  
30

2
cos,

30

1
cos,

6

5
cos =g=b=a

 

19 
  

kjb

kjia

49

,46

+=

++=
 

10|| =c  0cos,
5

4
cos,

5

3
cos =g=b

-
=a

 

20 
  

kjib

kjia

468

,673

++=

++=
 

30|| =c  
30

2
cos,

30

1
cos,

6

5
cos =g=b=a

 

21 
  

kjib

kjia

854

,78

++=

++=
 

213|| =c

 21

2
cos,

21

1
cos;

21

4
cos =g

-
=b=a

 

22 
  

kjib

kjia

625

,427

++=

++=
 

11|| =c  
11

6
cos,

11

2
cos,

11

9
cos =g=b=a

 

23 
  

kjib

kjia

436

,324

++=

++=
 

3|| =c  
3

2
cos,

3

1
cos,

3

2
cos =g=b=a

 

24 
  

kjib

kjia

446

,68

+-=

++=
 

210|| =c

 25

4
cos,

25

3
cos,

2

1
cos =g=b=a

 

25 
  

kjib

kjia

49

,833

++-=

+-=
 

105|| =c  
105

4
cos,

10

3
cos,

105

3
cos =g

-
=b=a

 

26 
  

kjib

kjia

323

,427

++=

++=
 

65|| =c  
65

1
cos,

65

2
cos,

65

11
cos =g=b=a

 

27 
  

kib

kjia

66

,853

+=

+-=
 

210|| =c

 2

1
cos,

2

1
cos,0cos =g

-
=b=a

 

28 
  

kjib

kjia

++=

++=

912

,46
 

27|| =c  
2

1
cos,

2

1
cos,0cos =g

-
=b=a

 

29 
  

kjib

kjia

842

,437

++=

++=
 

372|| =c

 
0cos,

37

1
cos,

37

6
cos =g=b=a

 

30 
  

kjib

kjia

867

,635

++=

++=
 

5|| =c  
5

4
cos,0cos,

5

3
cos =g=b=a
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3 ʝʩʝʧ.  ɽʛʝʨ || a ʞᴅʥʝ ||b  ʚʝʢʪʦʨʣʘʨʳʥʳש ʤʦʜʫʣʜɹʝʨʽ ʞᴅʥʝ ʘʨʘʩʳʥʜʘס  r

ʙײʨʳʰʳ  j  ʙʦʣʩʘ, ʦʥʜʘ  ba 2-  ʞᴅʥʝ  ba+2  ʚʝʢʪʦʨʣʘʨʳʥʳש ʩʢʘʣʷʨʣʳץ 

ʢᴇʙʝʡʪʽʥʜʽʩʽʥ ʪʘʙʳשʳʟ. 

 ̄ j|,||,| ba  ɾʘʫʘʙ r

1 

3
,6||,4||

p
j=== ba  

-76 

2 

4
,23||,1||

p
j=== ba  

-43 

3 

3
,2||,5||

p
j=== ba  

27 

4 

4
,1||,27||

p
j=== ba  

173 

5 

6
,6||,32||

p
j=== ba  

-102 

6 

4
,3||,2||

p
j=== ba  

-23 

7 

6
,34||,3||

p
j=== ba  

-132 

8 

4
,2||,5||

p
j=== ba  

31 

9 

3
,3||,4||

p
j=== ba  

-4 

10 

6
,3||,7||

p
j=== ba  

11 

11 0,4||,3|| === jba  -50 

12 

3
,10||,8||

p
j=== ba  

40 

13 

2
,2||,5||

p
j=== ba  

42 

14 

6
,2||,3||

p
j=== ba  

19 

15 0,3||,32|| === jba  -6 

16 

4
,23||,6||

p
j=== ba  

18 

17 

4
,3||,27||

p
j=== ba  

115 

18 

6
,34||,8||

p
j=== ba  

80 
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19 

4
,3||,26||

p
j=== ba  

-8 

20 

6
,5||,34||

p
j=== ba  

16 

21 

4
,23||,5||

p
j=== ba  

-1 

22 

2
,23||,35||

p
j=== ba  

114 

23 

2
,53||,54||

p
j=== ba  

44 

24 

3
,7||,72||

p
j=== ba  

7 

25 

3
,8||,83||

p
j=== ba  

-16 

26 

3
,62||,64||

p
j=== ba  

96 

27 

2
,2||,14||

p
j=== ba  

20 

28 

6
,4||,38||

p
j=== ba  

16 

29 

4
,7||,29||

p
j=== ba  

37 

30 

6
,5||,310||

p
j=== ba  

475 

 

4 ʝʩʝʧ.  ɸɺʉ  װʰʙײʨʳʰʳʥʳש ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʪʘʨʳ ʙʝʨʽʣʛʝʥ. ʆʩʳ 

 .ʳʟשʘʫʜʘʥʳʥ ʪʘʙʳ שʨʳʰʪʳײʰʙװ

 ̄ );;(),;;(),;;( 333222111 zyxCzyxBzyxA  ɾʘʫʘʙʳ 

1 ɸ(1;1;1),   B(2;3;4),   C(4;3;-2) 24=S  (ʢʚ.ʙʽʨʣʽʢ) 

2 ɸ(2;2;2),   B(4;0;3),   C(0;1;0) 

2

65
=S  (ʢʚ.ʙʽʨʣʽʢ) 

3 ɸ(0;0;1),   B(2;3;5),    C(0;2;3) 3=S  (ʢʚ.ʙʽʨʣʽʢ) 

4 ɸ(1;2;0),   B(3;0;-3),   C(5;2;6) 14=S  (ʢʚ.ʙʽʨʣʽʢ) 

5 ɸ(1;-1;2),  B(5;-6;2),   C(1;3;-1) 5,12=S  (ʢʚ.ʙʽʨʣʽʢ) 

6 ɸ(5;-4;3),  B(1;-2;5),   C(0;1;2) 110=S  (ʢʚ.ʙʽʨʣʽʢ) 

7 ɸ(1;-1;3),  B(4;-5;4),   C(1;1;4) 5,4=S  (ʢʚ.ʙʽʨʣʽʢ) 

8 ɸ(2;5;1),   B(0;3;-1),   C(2;5;4) 23=S  (ʢʚ.ʙʽʨʣʽʢ) 

9 ɸ(0;2;-1),  B(5;2;3),    C(1;3;2) 

2

29
=S  (ʢʚ.ʙʽʨʣʽʢ) 
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10 ɸ(1;3;1),   B(0;3;-2),   C(-1;2;5) 

2

110
=S  (ʢʚ.ʙʽʨʣʽʢ) 

11 ɸ(4;3;2),   B(1;1;1),   C(2;3;4) 62=S
 (ʢʚ.ʙʽʨʣʽʢ) 

12 ɸ(4;3;-2),   B(2;2;2),   C(4;0;3) 

2

65
=S   (ʢʚ.ʙʽʨʣʽʢ) 

13 ɸ(0;2;3),   B(2;3;5),   C(0;0;1) 3=S  (ʢʚ.ʙʽʨʣʽʢ) 

14 ɸ(3;0;-3),   B(5;2;6),   C(1;2;0) 14=S  (ʢʚ.ʙʽʨʣʽʢ) 

15 ɸ(1;3;-1),   B(1;-1;2),   C(5;-6;2) 5,12=S  (ʢʚ.ʙʽʨʣʽʢ) 

16 ɸ(1;3;2),   B(5;2;3),   C(0;2;-1) 

2

9
=S  (ʢʚ.ʙʽʨʣʽʢ) 

17 ɸ(-1;2;5),   B(1;3;1),   C(0;3;-2) 

2

110
=S  (ʢʚ.ʙʽʨʣʽʢ) 

18 ɸ(2;5;4),   B(2;5;1),   C(0;3;-1) 23=S  (ʢʚ.ʙʽʨʣʽʢ) 

19 ɸ(1;1;4),   B(1;-1;3),   C(4;-5;4) 5,4=S  (ʢʚ.ʙʽʨʣʽʢ) 

20 ɸ(0;1;2),   B(5;-4;3),   C(1;-2;5) 110=S  (ʢʚ.ʙʽʨʣʽʢ) 

21 ɸ(5;2;3),   B(0;2;-1),   C(1;3;2) 

2

9
=S  (ʢʚ.ʙʽʨʣʽʢ) 

22 ɸ(4;3;0),   B(3;2;1),   C(1;5;2) 

2

3
=S  (ʢʚ.ʙʽʨʣʽʢ) 

23 ɸ(5;2;1),   B(4;4;1),   C(3;3;3) 

2

29
=S  (ʢʚ.ʙʽʨʣʽʢ) 

24 ɸ(3;2;-4),   B(5;4;4),   C(2;4;6) 17=S  (ʢʚ.ʙʽʨʣʽʢ) 

25 ɸ(2;1;4),   B(4;1;2),   C(4;3;4) 32=S  (ʢʚ.ʙʽʨʣʽʢ) 

26 ɸ(8;3;4),   B(4;1;6),   C(5;5;4) 14=S  (ʢʚ.ʙʽʨʣʽʢ) 

27 ɸ(6;4;3),   B(4;4;5),   C(3;4;5) 

2

1
=S  (ʢʚ.ʙʽʨʣʽʢ) 

28 ɸ(5;1;4),   B(1;2;5),   C(5;2;7) 41=S  (ʢʚ.ʙʽʨʣʽʢ) 

29 ɸ(-1;3;4),   B(2;1;2),   C(0;5;2) 6=S  (ʢʚ.ʙʽʨʣʽʢ) 

30 ɸ(3;4;0),   B(5;4;2),   C(1;6;0) 32=S  (ʢʚ.ʙʽʨʣʽʢ) 

 

5 ʝʩʝʧ. ת  h kZjYiXckZjYiXbkZjYiXa 333222111 ,, ++=++=++=   

ʚʝʢʪʦʨʣʘʨʳʥʘʥ ײץʨʘʩʪʳʨʳʣסʘʥ ʧʘʨʘʣʣʝʣʠʧʠʧʝʜʪʽש ʢᴇʣʝʤʽʥ  V - ʝʩʝʧʪʝשʽʟ. 

 ̄ kZjYiXckZjYiXbkZjYiXa 333222111 ,, ++=++=++=  ɾʘʫʘʙʳ 

1 kjickjibkjia 4,3,2 ++=-+=--=   V=33 (ʢʫʙ.ʙʽʨʣʽʢ) 

2 kjickjibkjia 433,232,2 -+=++=++=   V=7 (ʢʫʙ.ʙʽʨʣʽʢ) 
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3 kjickjibkjia 523,22,3 +-=++-=+-=   V=7 (ʢʫʙ.ʙʽʨʣʽʢ) 

4 kjickjibkjia 223,23,363 ++=-+=++=   V=18 (ʢʫʙ.ʙʽʨʣʽʢ) 

5 kjckjbjia 52,3,42 +=+-=+=   V=51 (ʢʫʙ.ʙʽʨʣʽʢ) 

6 kjickjibkjia -+=-+-=-+-= 5,24,452   V=36 (ʢʫʙ.ʙʽʨʣʽʢ) 

7 kjickjibkjia 435,35,452 ++=++=+-=   V=93 (ʢʫʙ.ʙʽʨʣʽʢ) 

8 kjickjbkjia 325,4,32 -+=+=+-=   V=87 (ʢʫʙ.ʙʽʨʣʽʢ) 

9 kjickjibjia 587,454,75 ++=++=-=   V=91 (ʢʫʙ.ʙʽʨʣʽʢ) 

10 kjickjbkjia 4,36,682 ++=+=++=   V=54 (ʢʫʙ.ʙʽʨʣʽʢ) 

11 kjckjibkjia 46,692,38 +=++=++-=
  

V=28 (ʢʫʙ.ʙʽʨʣʽʢ) 

12 kjickjibkjia 325,435,5512 +-=++=-+=
  

V= 274 (ʢʫʙ.ʙʽʨʣʽʢ) 

13 kjickjibkia 727,426,7 -+=++=--=
  

V= 168 (ʢʫʙ.ʙʽʨʣʽʢ) 

14 kjickjibkjia 787,358,535 ++=++=--=  V= 16 (ʢʫʙ.ʙʽʨʣʽʢ) 

15 kjckjibkjia 36,682,893 +=++=+--=  V= 78 (ʢʫʙ.ʙʽʨʣʽʢ) 

16 kjickjibkjia 995,82,25 ++=++=++-=  V= 284 (ʢʫʙ.ʙʽʨʣʽʢ) 

17 kjickjibkjia 78,36,9512 ++=++=-+-=  V= 420 (ʢʫʙ.ʙʽʨʣʽʢ) 

18 kjickjibkjia 223,437,83 -+=++=++=  V= 61 (ʢʫʙ.ʙʽʨʣʽʢ) 

19 kjickjibkjia 467,672,663 ++=++=++-=  V= 6 (ʢʫʙ.ʙʽʨʣʽʢ) 

20 kjickjibkjia ++=++=-+= 94,89,3112  V= 110 (ʢʫʙ.ʙʽʨʣʽʢ) 

21 kjickjibkjia 263,43,1548 -+=++=++=  V= 172 (ʢʫʙ.ʙʽʨʣʽʢ) 

22 kjickjibkjia 98,387,565 ++=++=++=  V= 120 (ʢʫʙ.ʙʽʨʣʽʢ) 

23 kjickjibkjia 867,652,85 ++=++=+-=  V= 190 (ʢʫʙ.ʙʽʨʣʽʢ) 

24 kjckjibjia +=++=+-= 9,46,152  V= 20 (ʢʫʙ.ʙʽʨʣʽʢ) 

25 kjickjibkjia 468,673,1335 ++=++=--=  V= 266 (ʢʫʙ.ʙʽʨʣʽʢ) 

26 kjickjibkjia ++=++=+--= 54,78,515  V= 86 (ʢʫʙ.ʙʽʨʣʽʢ) 

27 kjickjibkjia -+=++=--= 25,427,11716  V= 393 (ʢʫʙ.ʙʽʨʣʽʢ) 

28 kjickjibkjia 46,324,864 ++=++=-+-=  V= 327 (ʢʫʙ.ʙʽʨʣʽʢ) 

29 kjickjibkjia 46,68,439 ++=++=--=  V= 38 (ʢʫʙ.ʙʽʨʣʽʢ) 

30 kjickjibkjia 293,832,548 ++=+-=+-=  V= 569 (ʢʫʙ.ʙʽʨʣʽʢ) 

 

6 ʝʩʝʧ. ʇʠʨʘʤʠʜʘʥʳש ɸ1(x1;y1;z1),  A2(x2;y2;z2), A3(x3;y3;z3), A4(x4;y4;z4) 

ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʤrʝʥ ʙʝʨʽʣʛʝʥ. ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ 

ʪʘʙʫ ʢʝʨʝʢ: 

ʘ)  ɸ1ɸ2 ץʘʙʳʨסʘʩʳʥʳײ שʟʳʥʜʳסʳʥ; 

ʙ)  ɸ2ɸ3 ʞᴅʥʝ ɸ3ɸ4 ץʘʙʳʨסʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ; 



53 
 

ʚ)  ɸ1ɸ3 ץʘʙʳʨסʘʩʳʥʳש  ɸ1ɸ2 ץʘʙʳʨסʘʩʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʩʳʥ; 

ʛ) ɸ1ɸ2ɸ3 ʞʘסʳʥʳש ʘʫʜʘʥʳʥ; 

ʜ)  ɸ1ɸ2ɸ3ɸ4. ʧʠʨʘʤʠʜʘʩʳʥʳש ʢᴇʣʝʤʽʥ. 

 

1.       ɸ1(1;-2;0),          ɸ2(2;1;-2),        ɸ3(-1;-1;3),        ɸ4(2;3;1). 

2.       ɸ1(2;-1;1).          ɸ2 (3;2;-1).        ɸ3 (0;0;4),         ɸ4 (3;4;2). 

3        ɸ1(3;0;2).           ɸ2 (4;3;0).          ɸ3 (1;1;5),         ɸ4 (4;5;3). 

4.       ɸ1(1;-1;0).          ɸ2 (2;2;-2).        ɸ3 (-1;0;3),        ɸ4 (2;4;1). 

5.       ɸ1(2;-2;0).          ɸ2 (3;1;-2).        ɸ3 (0;-1;3),        ɸ4 (3;3;1). 

6.       ɸ1(1;-2;1).          ɸ2 (2;1;-1).        ɸ3 (-1;-1;3),       ɸ4 (2;3;2). 

7.       ɸ1(1;-2;1).          ɸ2 (2;1;-1).        ɸ3 (-1;-1;4),       ɸ4 (2;3;2). 

8.       ɸ1(0;-3;-1).         ɸ2 (1;0;-3).         ɸ3 (-2;-2;2),       ɸ4 (1;2;0). 

9.       ɸ1(-1;-4;-2).       ɸ2 (0;-1;-4).       ɸ3 (-3;-3;1),       ɸ4 (0;2;-1). 

10.     ɸ1(4;0;1).           ɸ2 (-1;-1;-1).      ɸ3 (-2;1;0),        ɸ4 (3;1;-2). 

11.     ɸ1(-2;-1;-3).       ɸ2 (3;2;1).          ɸ3 (1;-2;2),        ɸ4 (2;3;4). 

12.     ɸ1(-3;2;-1).         ɸ2 (4;-1;2).         ɸ3 (2;1;0),         ɸ4 (-1;5;-2). 

13.     ɸ1(-2;1;-2).         ɸ2 (3;-2;1).         ɸ3 (1;0;-1),        ɸ4 (-2;4;-3). 

14.     ɸ1(-1;0;-3).         ɸ2 (2;-3;0).         ɸ3 (0;-1;-2),       ɸ4 (-3;3;-5). 

15.     ɸ1(-3;3;-1).         ɸ2 (4;0;2).          ɸ3 (2;2;0),          ɸ4 (-1;6;-2). 

16.     ɸ1(-3;2;0).          ɸ2 (4;-1;3).         ɸ3 (2;1;1),          ɸ4 (-1;3;-1). 

17.     ɸ1(-3;-2;-1).       ɸ2 (0;2;1).           ɸ3 (2;-1;4),        ɸ4 (1;1;2). 

18.     ɸ1(1;4;-3),          ɸ2(3;0;-1),          ɸ3(-1;2;2),          ɸ4(2;-3;-2). 

19.     ɸ1(0;-1;1),          ɸ2(4;1;-2),          ɸ3(-3;4;2),          ɸ4(3;2;0). 

20.     ɸ1(4;-1;3),          ɸ2(2;-3;0),           ɸ3(-2;3;5),          ɸ4(-1;0;-2). 

 

 

3 ɺʝʢʪʦʨʣʳץ ʘʣʛʝʙʨʘ  ʪʘץʳʨʳʙʳʥʘ ʘʨʥʘʣסʘʥ ʝʩʝʧʪʝʨʜʽש ʰʳסʘʨʣrʫ 

̔ ʣʛʽʣʝʨװ

 

1 ʤʳʩʘʣ.  ɸ(2;3;-1) ʞᴅʥʝ ɺ(1;-2;-1) ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. 


AB-ʚʝʢʪʦʨʳʥʳש 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ, ײʟʳʥʜʳסʳʥ  ʞᴅʥʝ ʙʘסʳʪʪʘʫʳʰ ʢʦʩʠʥʫʩʪʘʨʳʥ ʪʘʙʫ ʢʝʨʝʢ. 

ʐʝʰʫʽ: 


AB-ʚʝʢʪʦʨʳʥʳש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ (2.5) ʬʦʨʤʫʣʘʩʳʤʝʥ 

ʝʩʝʧʪʝʡʤʽʟ: ʍ=1-2=-1;  Y=-2-3=-5;  Z=-1+1=0, ʷסʥʠ { }.0;5;1--=


AB  

 (2.3) ʞᴅʥʝ (2.4)  ʬʦʨʤʫʣʘʣʘʨʳ  ʙʦʡʳʥʰʘ ʩᴅʡʢʝʩ


AB ʚʝʢʪʦʨʳʥʳש 

 :ʳʪʪʘʫʳʰ ʢʦʩʠʥʫʩʪʘʨʳʥ ʝʩʝʧʪʝʡʤʽʟסʳʥ ʞᴅʥʝ ʙʘסʟʳʥʜʳײ

260)5()1( 22 =+-+-=


AB ,  .0cos;
26

1
cos;

26

1
cos =

-
=

-
= gba  

2 ʤʳʩʘʣ.  { }4;4;2-=


a  ʞᴅʥʝ { }6;2;3-=


b  ʚʝʢʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʙײʨʳʰʪʳש ʢʦʩʠʥʫʩʳʥ ʝʩʝʧʪʝשʽʟ. 
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ʐʝʰʫʽ:  (2.9) ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ  


a  ʞᴅʥʝ 


b  ʚʝʢʪʦʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ 

ʙײʨʳʰʪʳ ʪʘʙʘʤʳʟ: 

.
21

5

76

10

364916164

642)4()3(2
cos =

Ö
=

++++

Ö+Ö-+-Ö
=a  

3 ʤʳʩʘʣ. ɸ(2;3;-1), ɺ(1;3;5), ʉ(4;0;2) ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ: (2.5) ʞᴅʥʝ (2.11) ʬʦʨʤʫʣʘʣʘʨʳ ʙʦʡʳʥʰʘ { }6;0;3-=


AB ,  

{ }3;3;2-=


Aʉ  ʚʝʢʪʦʨʣʘʨʳʥ ʞᴅʥʝ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʘʫʜʘʥʳʥ ʪʘʙʘʤʳʟ. 

kji

kji

ACAB 92118

332

603, ++=

-

-=
ùú

ø
éê

è 

. 

ɼʝʤʝʢ,  ײʰʙײʨʳʰʪʳש ʘʫʜʘʥʳ (2.13) ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʡʤʽʟ: 

.846
2

1
92118

2

1
,

2

1 222 =++=
ùú

ø
éê

è
=
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4 ʤʳʩʘʣ. ʇʠʨʘʤʠʜʘʥʳש ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʪʘʣʘʨʳ ɸ(3;6;2), ɺ(4;7;1), 

ʉ(0;-1;3), D(5;0;2) ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ. ʇʠʨʘʤʠʜʘʥʳש ʢᴇʣʝʤʽʥ ʪʘʙʳשʳʟ 

ʐʝʰʫʽ: (2.5) ʞᴅʥʝ (2.15) ʬʦʨʤʫʣʘʣʘʨʳ ʙʦʡʳʥʰʘ ʩᴅʡʢʝʩ { }1,1,1 -=


AB , 

{ }1,7,3--=


AC  { }0,6,2-=


AD  ʚʝʢʪʦʨʳʥ ײץʨʘʤʳʟ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʨʘʣʘʩ 

ʢᴇʙʝʡʪʽʥʜʽʩʽ ʘʨץʳʣʳ ʧʠʨʘʤʠʜʘʥʳש ʢᴇʣʝʤʽʥ ʪʘʙʘʤʳʟ: 

.4

062

173

111

6

1
,,

6

1
=

-

--

-

°=
ù
ù

ú

ø

é
é

ê

è
=
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3-ʪʘʨʘʫ.  ɸʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷ 

 

1 ɾʘʟʳץʪʳץʪʘסʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷ 

 

1.1 ɾʘʟʳץʪʳץʪʘסʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷʥʳץ שʘʨʘʧʘʡʳʤ 

ʝʩʝʧʪʝʨʽ 

 

1. ɽʢʽ ʥװʢʪʝʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ʘʥʳץʪʘʫ. ɾʘʟʳץʪʳץʪʘסʳ 

ʄ1(x1,y1) ʞᴅʥʝ ʄ2(x2,y2) ʥװʢʪʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץ:   
2

12

2

12 )()( yyxxd -+-=                             (3.1) 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ.  

2. ɹʝʨʽʣʛʝʥ ʢʝʩʽʥʜʽʥʽ ʙʝʨʽʣʛʝʥ ץʘʪʳʥʘʩʪʘ ʙᴇʣʫ. ɽʛʝʨ ײʰʪʘʨʳ ʄ1(x1,y1) 

ʞᴅʥʝ ʄ2(x2,y2)  ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ʢʝʩʽʥʜʽʥʽ M(x;y) ʥװʢʪʝʩʽ  
2

1

MM

MM
=l  

 :ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ שʢʪʝʥʽװʘʪʳʥʘʩʧʝʥ ʙᴇʣʩʝ, ʦʥʜʘ ʦʣ ʥץ

l+

Öl+
=

l+

Öl+
=

1
;

1

2121 yy
y

xx
x                     (3.2) 

ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɽʛʝʨ ʢʝʩʽʥʜʽ ץʘץ ʦʨʪʘʩʳʥʘʥ ʙᴇʣʽʥʩʝ, ʦʥʜʘ l=1 
ʞᴅʥʝ ʥװʢʪʝʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ:  

2
;

2

2121 yy
y

xx
x

+
=

+
=                       (3.3) 

ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

3. );(),;( 2211 yxByxA  ʞᴅʥʝ );( 33 yxC ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ  ɸɺʉ 

 :ʘʫʜʘʥʳ שʨʳʰʳʥʳײʰʙװ

|)])(())([(|
2

1
12131312 yyxxyyxxS -----=            (3.4) 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ.  

 

ɾʘʪʪʳסʫʣʘʨ. 

1. O (0;0),  A (3;-4),  B(-3;4),  C(-2;2),  D (0;-3) ʥװʢʪʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʪᴇʤʝʥʛʽ ʥװʢʪʝʣʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ʪʘʙʳשʳʟ:  

1) O ʞᴅʥʝ A; 2) A ʞᴅʥʝ B; 3) O ʞᴅʥʝ B; 4) B ʞᴅʥʝ C; 5) O ʞᴅʥʝ C;               

6) C ʞᴅʥʝ D;     ɾʘʫʘʧʪʘʨʳ:  1) 5,       2) 10,    3) 5,     4)  5 ,     5) 8 ,      6) 29. 

2.ʂʚʘʜʨʘʪʪʳש ʝʢʽ ʽʨʛʝʣʝʩ A(3;-7) ʞᴅʥʝ B (-1;4) ʪᴇʙʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʆʩʳ 

ʢʚʘʜʨʘʪʪʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ.                                                            ɾʘʫʘʙʳ: 137.  

3. A(-1;5)  ʞᴅʥʝ  B(3;3), 2)A(-4;5) ʞᴅʥʝ B(6;3), 3) A (10;-5) ʞᴅʥʝ B (-2;-1).  

AB- ʢʝʩʽʥʜʽʩʽʥʽץ שʘץ ʦʨʪʘʩʳʥʳש  ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ: 1) (1;4),        2) (1;4),      3) (4;-3).  

4. ɸ(2;-6), ɺ(1;-2) ʥװʢʪʝʣʝʨʽʤʝʥ ʰʝʢʪʝʣʛʝʥ ʢʝʩʽʥʜʽ  ʈ ʞᴅʥʝ Q 

ʥװʢʪʝʣʝʨʽʤʝʥ ʙʽʨʜʝʡ ʪʝװ שʰ ʙᴇʣʽʢʢʝ ʙᴇʣʽʥʛʝʥ. ɹᴇʣʽʥʫ ʥװʢʪʝʣʝʨʽʥʽש 

ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ ʘʥʳץʪʘשʳʟ.                     ɾʘʫʘʙʳ: 1)  (
3

14
;

3

5
- ),           2)  (

3

10
;

3

4
- ). 
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5.  K(2;3) ʥװʢʪʝʩʽ  ED ʢʝʩʽʥʜʽʩʽʥʽץ שʘץ ʦʨʪʘʩʳ. ɽʛʝʨ D(7;5) ʥװʢʪʝʩʽ ʙʝʣʛʽʣʽ  

ʙʦʣʩʘ,  ʦʥʜʘ E  ʥװʢʪʝʩʽʥʽש ʢʦʦʨʜʠʥʘʪʳʥ ʘʥʳץʪʘשʳʟ.                   ɾʘʫʘʙʳ:  (-3;1). 

6.  ɸ(2;-1),  ɺ(4,2),  ʉ(5;1) ï ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש ʪʝש 

ʙװʡʽʨʣʽ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝשʽʟ.  

7. 1) ɸ(2;-3), ɺ(3;2) ʞᴅʥʝ ʉ(-2;5);  2) ʄ(3;-4), N(-2;3)  ʞᴅʥʝ   ʈ(4;5); 

ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʘʨʜʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ: 1)  14,             2)  26. 

 שʝʢʽ ʪᴇʙʝʩʽ  A(3;8) ʞᴅʥʝ ɺ(10;2) ʞᴅʥʝ ʤʝʜʠʘʥʘʣʘʨʳʥʳ שʨʳʰʪʳײʰʙת .8

 שʰʽʥʰʽ ʪᴇʙʝʩʽʥʽװ שʨʳʰʪʳײʰʙת .ʢʪʝʩʽ ʄ(1;1) ʙʝʨʽʣʛʝʥװʠʣʳʩʫ ʥץ

ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.                                                           ɾʘʫʘʙʳ:  .
3

11
;

9

23
ö
÷

õ
æ
ç

å
 

9. A(3;1), B(4;6), C(6;3) ʞᴅʥʝ D(5;-2) ʥװʢʪʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʪᴇʨʪʙײʨʳʰʪʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ.                                  ɾʘʫʘʙʳ: 213  ʢʚ.ʙʽʨʣʽʢ.   

10. N(2;3)  ʥװʢʪʝʩʽʥʝʥ ץʘʰʳץʪʳסʳ 5-ʢʝ ʪʝש ʘʙʩʮʠʩʩ ᴇʩʽʥʜʝʛʽ M(x;y) 

ʥװʢʪʝʩʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.                       ɾʘʫʘʙʳ:  )0;2(),0;6( 21 -MM . 

11. N(-8;13) ʥװʢʪʝʩʽʥʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳסʳ 17-ʛʝ ʪʝש ʙʦʣʘʪʳʥ ʦʨʜʠʥʘʪʘ 

ᴇʩʽʥʜʝʛʽ M  ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.                              ɾʘʫʘʙʳ:  )2;0(),28;0( 21 -MM . 

12. ʇʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳװ שʰ ʪᴇʙʝʩʽ A(3;-5), B(5;-3), C(-3;1) ʥװʢʪʝʣʝʨʽʤʝʥ 

ʙʝʨʽʣʛʝʥ. ʆʩʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳש ʪᴇʨʪʽʥʰʽ ʪᴇʙʝʩʽʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ:  (-5;7). 

13.A(1;4), B(3;-1), C(-5;2) ʪᴇʙʝʣʝʨʽʥʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש ʘʫʜʘʥʳʥʳש  

  .ʳʟ.                                                                             ɾʘʫʘʙʳ:  13שʳʥ ʪʘʙʳסʟʳʥʜʳײ

14. A(2;-5), B(1;-2), C(4;7) ʪᴇʙʝʣʝʨʽʥʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש B 

ʪᴇʙʝʩʽʥʽש ʽʰʢʽ ʙײʨʳʰʳʥʘʥ ʪװʩʽʨʽʣʛʝʥ ʙʠʩʩʝʢʪʨʠʩʘʩʳ ʤʝʥ AC ï ץʘʙʳʨסʘʩʳʥʳש 

 .ʳʟ.                                                        ɾʘʫʘʙʳ:   (2,5;-2)שʢʪʝʩʽʥ ʪʘʙʳװʠʳʣʳʩʫ ʥץ

15. A(2;-5), B(1;-2), C(4;7) ʪᴇʙʝʣʝʨʽʥʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש A 

ʪᴇʙʝʩʽʥʽש ʽʰʢʽ ʙײʨʳʰʳʥʘʥ ʪװʩʽʨʽʣʛʝʥ ʙʠʩʩʝʢʪʨʠʩʘʩʳʥʳײ שʟʳʥʜʳסʳʥ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ:  
2

3
.  

ת .16  h ʪᴇʙʝʩʽ A(-2;3), B(4;-5), C(-3;1) ʥװʢʪʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ.                                                ɾʘʫʘʙʳ:  20. 

ת .17  h ʪᴇʙʝʩʽ A(-3;7), B(2;-3), C(1;4) ʪᴇʙʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʳש B ʪᴇʙʝʩʽʥʝʥ AC ץʘʙʳʨסʘʩʳʥʘ ʪװʩʽʨʛʝʥ ʙʠʽʢʪʽʢʪʽש 

 .ʳʟ.                                                                               ɾʘʫʘʙʳ:  5שʳʥ ʪʘʙʳסʟʳʥʜʳײ

18. ʊᴇʙʝʣʝʨʽ A(2;1), B(5;3),  C(-1;7) ʞᴅʥʝ D(-7;5) ʥװʢʪʝʣʝʨʽʥʽש ʪʽʟʙʝʛʽʤʝʥ 

ʦʨʥʘʣʘʩץʘʥ ʙʽʨʪʝʢʪʽ ʪᴇʨʪʙײʨʳʰʪʳ ʧʣʘʩʪʠʢʘʥʳש ʘʫʳʨʣʳץ  ʮʝʥʪʨʽʥʽש 

ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.                                                          ɾʘʫʘʙʳ:   ö
÷

õ
æ
ç

å

11

41
;

11

7
. 

19. ʊᴇʙʝʣʝʨʽ A(-2;14), B(4;-2),  C(6;-2); D(6;10) ʙʦʣʘʪʳʥ ʪᴇʨʪʙײʨʳʰʪʳש 

AC ʞᴅʥʝ BD ʜʠʘʛʦʥʘʣʴʜʘʨʳʥʳץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ:  ö
÷

õ
æ
ç

å
1;

2

9
. 
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 20. (-12;-13), (-2;-5) ʥװʢʪʝʣʝʨʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʙʦʡʳʥʘʥ 

ʘʙʩʮʠʩʩʘʩʳ  3- ʢʝ ʪʝש ʥװʢʪʝʥʽ ʪʘʙʳשʳʟ.                                         ɾʘʫʘʙʳ:  (3;-1).      

      

1.2 ɾʘʟʳץʪʳץʪʘסʳ ʪװʟʫ ʩʳʟʳץʪʘʨ  

 

1. ɹʝʨʽʣʛʝʥ ʚʝʢʪʦʨסʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʝʨʽʣʛʝʥ ʥװʢʪʝ ʘʨץʳʣʳ ᴇʪʝʪʽʥ 

ʪװʟʫʜʽש ʪʝשʜʝʫʽ 

,0)()( 00 =-+- yyBxxA                           (3.5) 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ A ʞᴅʥʝ ɺ ï ʩʘʥʜʘʨʳ ,n ʚʝʢʪʦʨʳʥʳש 

ʢʦʦʨʜʠʥʘʪʪʘʨʳ, ʷסʥʠ };{ ban=  ï ʪװʟʫʜʽש ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʳ ʜʝʧ ʘʪʘʣʘʜʳ. 

);( 000 yxM - ʥװʢʪʝʩʽ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʞʘʪץʘʥ ʥװʢʪʝ.  

2. ɹʘʩʪʘʧץʳ ʢʦʦʨʜʠʥʘʪʘʩʳ ʞᴅʥʝ ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʧʝʥ 

ʙʝʨʽʣʛʝʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽ: 

,bkxy +=                         (3.6) 

ʪװʨʜʝ ʞʘʟʳʣʘʜʳ, k ï ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪ ʞᴅʥʝ ʦʣ ʆʭ ʦʩʽʤʝʥ ʞʘʩʘʡʪʳʥ       

a=tgk  ʢᴇʣʙʝʫ ʙײʨʳʰʳʥʳש ʪʘʥʛʝʥʩʽʥʝ ʪʝש.  

3. ʊװʟʫʜʽש ʞʘʣʧʳ ʪʝשʜʝʫʽ ʞᴅʥʝ ʦʥʳש  ʜʝʨʙʝʩ ʪװʨʣʝʨʽ:  

0=++ CByAx                                          (3.7) 

ʪװʟʫʜʽש ʞʘʣʧʳ ʪʝשʜʝʫʽ ʜʝʧ ʘʪʘʣʘʜʳ. ɸ, ɺ ʞᴅʥʝ ʉ ï ʢʝʟ ʢʝʣʛʝʥ ʥʘץʪʳ ʩʘʥʜʘʨ. (ɸ 

ʞᴅʥʝ ɺ ʩʘʥʜʘʨʳ ʙʽʨʜʝʡ ʥᴇʣʛʝ ʪʝש ʝʤʝʩ ʩʘʥʜʘʨ). 

ɽʛʝʨ ʪװʟʫʜʽש ʞʘʣʧʳ 0=++ CByAx  ʪʝשʜʝʫʽʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʥᴇʣʛʝ 

ʪʝש ʙʦʣʩʘ ʦʥʜʘ: 

1)  ʉ=0,  x
B

A
y -=

 
-  ʪװʟʫ ʙʘʩ ʥװʢʪʝ ʘʨץʳʣʳ ᴇʪʝʜʽ. 

2)  a
B

C
yBA =-=¸= )0(0  - ʪװʟʫ ʆʭ ᴇʩʽʥʝ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʜʳ. 

3)  b
A

C
xAB =-=¸= )0(0  - ʪװʟʫ  ʆʫ ᴇʩʽʥʝ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʜʳ. 

4)  0,00 ==== xAxCB - ʪװʟʫ  ʆʫ ᴇʩʽʥʽש ʪʝשʜʝʫʽ ʙʦʣʘʜʳ. 

5)  0,00 ==== yByCA - ʪװʟʫ  ʆʭ ᴇʩʽʥʽש ʪʝשʜʝʫʽ ʙʦʣʘʜʳ. 

4. ɹʝʨʽʣʛʝʥ ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽ ʙʘʨ ʙʝʨʽʣʛʝʥ  );( 000 yxM ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽ: 

).( 00 xxkyy -=-                                             (3.8) 

5. ɹʝʨʽʣʛʝʥ ʚʝʢʪʦʨסʘ ʧʘʨʘʣʣʝʣʴ ʙʝʨʽʣʛʝʥ ʄ ʥװʢʪʝʩʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ 

ʪװʟʫʜʽש ʪʝשʜʝʫʽ: 

,00

n

yy

m

xx -
=

-
 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ m ʞᴅʥʝ n ʩʘʥʜʘʨʳ a  ʚʝʢʪʦʨʳʥʳש ʢʦʦʨʜʠʥʘʪʳ, ʘʣ   

};{ nma= - ʚʝʢʪʦʨʳ ʪװʟʫʛʝ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ ʦʥʳ ʪװʟʫʜʽש ʙʘסʳʪʪʘʫʳʰ ʚʝʢʪʦʨʳ 

ʜʝʡʜʽ.  
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6. ʊװʟʫʜʽש ʢʝʩʽʥʜʽʣʽʢ ʪʝשʜʝʫʽ 

,1=+
b

y

a

x
                                                  (3.9) 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ aʞᴅʥʝ b ï ʩʘʥʜʘʨʳ ʩᴅʡʢʝʩ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʦʩʪʝʨʽʥ 

  .ʪʘʨʳץʟʳʥʜʳײ שʠʷʪʳʥ ʢʝʩʽʥʜʽʣʝʨʜʽץ

7. ɹʝʨʽʣʛʝʥ ʝʢʽ );( 111 yxM ʞᴅʥʝ );( 222 yxM ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽ: 

12

1

12

1

xx

xx

yy

yy

-

-
=

-

-
                                      (3.10) 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ. 

8.  ʊװʟʫʜʽש ʥʦʨʤʘʣʴʜʳץ ʪʝשʜʝʫʽ: 
0sincos =-+ pyx aa  

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ  ʨ ʩʘʥʳ ʙʘʩ ʥװʢʪʝʜʝʥ ʪװʟʫʛʝ ʪװʩʽʨʽʣʛʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳײ שʟʳʥʜʳסʳ, ʘʣ aa sin,cos
 
ʪװʟʫʛʝ ʪװʩʽʨʽʣʛʝʥ ʙʽʨʣʽʢ 

ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʜʳש ʢʦʨʨʜʠʥʘʪʳ ö
÷

õ
æ
ç

å
a=ö

÷

õ
æ
ç

å
a-

p
=b sin

2
coscos . 

ʊװʟʫʜʽש ʞʘʣʧʳ  0=++ CByAx  ʪʝשʜʝʫʽʥ ʦʥʳש ʥʦʨʤʘʣʴʜʳץ ʪʝשʜʝʫʽʥʝ 

ʢʝʣʪʽʨʫ װʰʽʥ ʦʥʳש ʙʘʨʣʳץ ʤװʰʝʣʝʨʽʥ ʉ ʩʘʥʳʥʳץ שʘʨʘʤʘ ץʘʨʩʳ ʘʣʳʥסʘʥ 

ʥʦʨʤʘʣʴʜʳץ ʢᴇʙʝʡʪʢʽʰʢʝ, ʷסʥʠ: 

22

1

BA +
°=m  

ʩʘʥʳʥʘ ʢᴇʙʝʡʪʝʤʽʟ. 

9.  ʅװʢʪʝʜʝʥ ʪװʟʫʛʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץ. 

);( 000 yxM - ʥװʢʪʝʩʽ ʙʝʨʽʣʛʝʥ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʞʘʪʧʘʩʳʥ ʞᴅʥʝ ʪװʟʫ ᴇʟʽʥʽש 

ʥʦʨʤʘʣʴʜʳ0 ץsincos =-+ pyx aa  ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʽʥ ʜʝʣʽʢ. ʉʦʥʜʘ  d 

ʳʥ 0Mסʪʳץʘʰʳץ  ʥװʢʪʝʩʽ ʪװʟʫʛʝ ʜʝʡʽʥʛʽ.  

|sincos| 00 pyxd -a+a=  

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ, ʘʣ ʝʛʝʨ ʪװʟʫ ᴇʟʽʥʽ0 ש=++ CByAx  ʞʘʣʧʳ 

ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ d ץʘʰrץʪʳסʳʥʘʥ 0M  ʥװʢʪʝʩʽ ʪװʟʫʛʝ ʜʝʡʽʥ 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ  ʘʥʳץʪʘʣʘʜʳ. 

.
22

00

BA

CByAx
d

+°

++
=                                     (3.11) 

10.  ɽʢʽ ʪװʟʫʜʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ ʞᴅʥʝ ʦʣʘʨʜʳש ʧʘʨʘʣʣʝʣʴʜʽʢ ʞᴅʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳץ ʰʘʨʪʪʘʨʳ.  

ɽʛʝʨ ʪװʟʫʜʽש ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʙʝʣʛʽʣʽ ʞᴅʥʝ ʦʣʘʨ ʩᴅʡʢʝʩ 1k  

ʞᴅʥʝ 2k  ʩʘʥʜʘʨʳʥʘ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ ʝʢʽ ʪװʟʫʜʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʘʨʜʳש 

ʪʝשʜʝʫʽ: 

21

12

1 kk

kk
tg

+

-
=j      (3.12) 
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ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ. ɹײʣ ʬʦʨʤʫʣʘʜʘʥ ʝʢʽ ʪװʟʫʜʽש ʧʘʨʘʣʣʝʣʴʜʽʢ 

ʰʘʨʪʳʥ, ʷסʥʠ  

21 kk =     (3.13) 

ʞᴅʥʝ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳץ ʰʘʨʪʳʥ, ʷסʥʠ  

1

2

1

k
k -=                                         (3.14) 

ʘʣʘʤʳʟ.  

 

ɾʘʪʪʳסʫʣʘʨ. 

1. 0632 =+- yx  ʪװʟʫʽʥʽש ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽ k ʞᴅʥʝ ʆʫ ᴇʩʽʥ 

;ʳʟ.                     ɾʘʫʘʙʳ:  .2שʳʥ ʪʘʙʳסʟʳʥʜʳײ שʠʷʪʳʥ  b ʢʝʩʽʥʜʽʩʽʥʽץ
3

2
== bk   

2.  ʆʭ ᴆʩʽʥ  a = 3  ʞᴅʥʝ  ʆʫ ᴇʩʽʥ  b = -2 ʢʝʩʽʥʜʽʣʝʨʽʤʝʥ ץʠʷʪʳʥ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                            ɾʘʫʘʙʳ:   .0632 =-- yx   

3.  062 =+- yx  ʪװʟʫʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʦʩʪʝʨʽʤʝʥ ץʠʳʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ 

ʪʘʙʳשʳʟ.                                                                        ɾʘʫʘʙʳ:   (-6;0) ʞᴅʥʝ (0;3).       

4.  1+-yx  ʞᴅʥʝ  03=-x  ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ: 
4

p
.               

5. 01243 =-- yx  ʪװʟʫʽʤʝʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʙײʨʳʰʳʥʘʥ ץʠʳʣסʘʥ 

 .ʳʟ.                                                           ɾʘʫʘʙʳ:  6שʘʫʜʘʥʳʥ ʪʘʙʳ שʨʳʰʪʳײʰʙװ

6.  0357 =+- yx  ʞᴅʥʝ  0375 =-+ yx  ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ.                                                                                                 ɾʘʫʘʙʳ:  
2

p
.           

7. ʊᴇʙʝʣʝʨʽ ɸ(3;2), B(-1;4), C(1;6) ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ɸɺʉ 

 .ʳʟשʜʝʫʽʥ ʪʘʙʳשʪʝ שʨʛʽʟʽʣʛʝʥ ʤʝʜʠʘʥʘʥʳװɸ ʪᴇʙʝʩʽʥʝʥ ʞ  שʨʳʰʳʥʳײʰʙװ

ɾʘʫʘʙʳ:  .05=-+yx   

8.  012 =+- yx ʪװʟʫʽʥʝ ʧʘʨʘʣʣʝʣʴ ɸ(3;-1)  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                               ɾʘʫʘʙʳ:  .052 =+- yx  

9.  02=+-yx  ʪװʟʫʽʥʝ  ʧʝʨʧʝʥʜʠʢʫʣʷʨ ɸ(-1;2)  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 

ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                    ɾʘʫʘʙʳ:  .01=-+yx     

10. ɸ(3;1), B(1;5), C(1;3), D(8;2)  ʥװʢʪʝʣʝʨʽʥʽץ שʘʡʩʳ 025 =+- yx  
ʪװʟʫʽʥʽש ʙʦʡʳʥʜʘ ʞʘʪʘʜʳ.                                                        ɾʘʫʘʙʳ:  A ʞᴅʥʝ D. 

11. k  ʩʘʥʳʥʳץ שʘʥʜʘʡ ʤᴅʥʜʝʨʽʥʜʝ 0583)4()2( 2 =+-+++- kkykxk  

ʪװʟʫʽ ʙʘʩ ʥװʢʪʝʜʝʥ ᴇʪʝʜʽ.                                                          ɾʘʫʘʙʳ:  1 ʞᴅʥʝ  
3

5
. 

12. k ʩʘʥʳʥʳץ שʘʥʜʘʡ ʤᴅʥʜʝʨʽʥʜʝ 0583)9()2( 22 =+-+-++ kkykxk  

ʪװʟʫʽ ʦʨʜʠʥʘʪʘ ʦʩʽʥʝ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʜʳ.                                ɾʘʫʘʙʳ: -3  ʞᴅʥʝ  3. 
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13. ʂʚʘʜʨʘʪʪʳש ʙʽʨ ʪᴇʙʝʩʽ ɸ(2;-5)  ʥװʢʪʝʩʽʥʜʝ, ʘʣ ʙʘʩץʘ ʪᴇʙʝʣʝʨʽʥʽש 

ʙʽʨʝʫʽ .072 =-- yx ʪװʟʫʽʥʽש ʙʦʡʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ʆʩʳ ʢʚʘʜʨʘʪʪʳש ʘʫʜʘʥʳʥ 

ʝʩʝʧʪʝשʽʟ.                                                                                               ɾʘʫʘʙʳ:   5 . 

14.  ʂʚʘʜʨʘʪʪʳש ʙʽʨ ʪᴇʙʝʩʽ   ɸ(-4;5) ʥװʢʪʝʩʽʥʜʝ, ʘʣ ʙʽʨ ʜʠʦʛʘʥʘʣʳ   

087 =+-yx  ʪװʟʫʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ.  ʆʩʳ ʢʚʘʜʨʘʪʪʳץ שʘʙʳʨסʘʣʘʨʳʥʳש ʞᴅʥʝ 

ʝʢʽʥʰʽ ʜʠʦʛʘʥʘʣʳʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ: ʂʚʘʜʨʘʪʪʳץ שʘʙʳʨסʘʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽ: ,0134 =++ yx  

;02434,03243 =-+=+- yxyx  ;0743 =+- yx   

ɽʢʽʥʰʽ ʜʠʦʛʘʥʘʣʳʥʳש ʪʝשʜʝʫʽ: .0317 =-+ yx  

15. 0632 =-- yx  ʞᴅʥʝ 02564 =-- yx  ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʽʥʽש 

ʘʨʘʩʳʥʜʘסʳ  ץʘʰʳץʪʳץʪʳ ʪʘʙʳשʳʟ.                                                 ɾʘʫʘʙʳ: 
2

13
. 

16.  A(6;3), B(2;5) ʞᴅʥʝ C(3;2) ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש  ɺD 

ʙʠʽʢʪʽʛʽʥʽײ שʟʳʥʜʳסʳʥ ʪʘʙʳשʳʟ.                                                       ɾʘʫʘʙʳ: .10  

17. .0432 =++ yx ʪװʟʫʽʤʝʥ 45̄  ʙײʨʳʰ ʞʘʩʘʡʪʳʥ ʞᴅʥʝ  ɸ(2;3)  

ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ: 0135 =+- yx  ʥʝʤʝʩʝ .0135 =-+yx  

18. 4x-3y+15=0 ʞᴅʥʝ  8x-6y+25=0 ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʧʘʨʘʣʣʝʣʴ 

ʪװʟʫʣʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ʪʘʙʳשʳʟ.                                 ɾʘʫʘʙʳ: 0,5. 

19. ʂʚʘʜʨʘʪʪʳש ʝʢʽ ץʘʙʳʨסʘʩʳ 5x-12y-65=0 ʞᴅʥʝ 5x-12y+26=0  

ʪװʟʫʣʝʨʽʥʽש ʙʦʡʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ʆʩʳ ʢʚʘʜʨʘʪʪʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝשʽʟ.  

ɾʘʫʘʙʳ: 49. 

20. ɸʨʘʩʳʥʜʘ ʙʘʩ ʥװʢʪʝʩʽ ʙʘʨ  3x-y-4=0 ʞᴅʥʝ 2x+6y+3=0 ʪװʟʫʣʝʨʽʥʽש 

ʙײʨʳʰʳʥʘ ʞװʨʛʽʟʽʣʛʝʥ ʙʠʩʩʝʢʪʨʠʩʘʩʳʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ:  2x+y-1=0.   

 

2 ɽʢ̔ʥʰʽ ʨʝʪʪʽ ץʠʩʳץʪʘʨ 

 

2.1 ʐʝשʙʝʨ 

 

ʎʝʥʪʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʝʨʽʣʛʝʥ ʥװʢʪʝʜʝʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ 

ʞʘʟʳץʪʳץʪʘסʳ ʥװʢʪʝʣʝʨʜʽש ʞʠʳʥʪʳסʳʥ ʰʝשʙʝʨ ʜʝʡʜʽ.   
222 )()( Rbyax =-+-                         (3.15) 

ʪʝשʜʝʫʽ ʮʝʥʪʨʽ  ʉ(a;b)  ʥװʢʪʝʩʽʥʜʝ ʨʘʜʠʫʩʳ R- ʛʝ ʪʝש ʰʝשʙʝʨʜʽ ᴇʨʥʝʢʪʝʡʜʽ (3.1 

ʩʫʨʝʪ). 

ɽʛʝʨ ʰʝשʙʝʨʜʽש ʮʝʥʪʨʽ ʙʘʩ ʥװʢʪʝʤʝʥ ʙʝʪʪʝʩʩʝ, ʷסʥʠ ʝʛʝʨ 0,0 == ba  

ʙʦʣʩʘ, ʦʥʜʘ ʰʝשʙʝʨʜʽש ʪʝשʜʝʫʽʥ:   
222 Ryx =+                                      (3.16) 

ʪװʨʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ.  
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3.1 ʩʫʨʝʪ 

 

ɾʘʪʪʳסʫʣʘʨ. 

1. ʈʘʜʠʫʩʳ  5 ʞᴅʥʝ ʮʝʥʪʨʽ ʉ(3;4) ʥװʢʪʝʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʰʝשʙʝʨʜʽש 

ʪʝשʜʝʫʽʥ ʞʘʟʳשʳʟ.  

                                                                     ɾʘʫʘʙʳ: .25)4()3( 22 =-+- yx     

2. ʎʝʥʪʨʽ ʉ(-3;0) ʥװʢʪʝʩʽʥʜʝ ʞᴅʥʝ ʙʘʩ ʥװʢʪʝʜʝʥ ᴇʪʝʪʽʥ ʰʝשʙʝʨʜʽש 

ʪʝשʜʝʫʽʥ ʞʘʟʳשʳʟ.  

                                                                                ɾʘʫʘʙʳ: .9)3( 22 =++ yx      

3. 0118622 =--++ yxyx ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʰʝשʙʝʨʜʽש ʨʘʜʠʫʩʳʥ 

ʞᴅʥʝ ʮʝʥʪʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.  

                                                                                ɾʘʫʘʙʳ: C(-3;4), R=6. 

4.  ɸ(3;2) ʞᴅʥʝ ɺ(-1;6) ʥװʢʪʝʣʝʨʽ ʢʝʟ ʢʝʣʛʝʥ ʜʠʘʤʝʪʨʣʝʨʽʥʽײ שʰʪʘʨʳ 

ʙʦʣʘʪʳʥ ʰʝשʙʝʨʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.   

                                                                      ɾʘʫʘʙʳ:  .8)4()1( 22 =-+- yx    

5. ɸ(3;4) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʮʝʥʪʨʽ  ʆʭ ʦʩʽʤʝʥ  063 =--yx  ʪװʟʫʽʥʽש 

 .ʳʟשʨʳײץ ʜʝʫʽʥשʪʝ שʙʝʨʜʽשʘʥ ʰʝץʠʣʳʩʳʥʜʘ ʞʘʪץ

                                                                           ɾʘʫʘʙʳ:  .17)2( 22 =+- yx  

6. 0204222 =-+-+ yxyx ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʰʝשʙʝʨʜʽש ʨʘʜʠʫʩʳʥ 

ʞᴅʥʝ ʮʝʥʪʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ:  C(1;-2), R=5. 

7. ɽʢʽ ʰʝשʙʝʨʜʽש ʮʝʥʪʨʣʝʨʽʥ  ץʦʩʘʪʳʥ ʩʳʟʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ: 

ʘ) 9)3( 22 =+- yx ʞᴅʥʝ ;1)1()2( 22 =-++ yx  

ʙ) 06422 =+-+ yxyx  ʞᴅʥʝ .0622 =-+ xyx  

                                             ɾʘʫʘʙʳ: ʘ) .053).035 =--=-+ yxʙyx  

8. ɸ(3;1) ʞᴅʥʝ ɺ(-1;3) ʥװʢʪʝʣʝʨʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ, ʘʣ ʮʝʥʪʨʽ 

023 =--yx ʪװʟʫʽʥʽש  ʙʦʡʳʥʜʘ ʞʘʪץʘʥ ʰʝשʙʝʨʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

                                                                     ɾʘʫʘʙʳ: .10)4()2( 22 =-+- yx  

 

2.2  ʕʣʣʠʧʩ 

 

ʌʦʢʫʩ ʜʝʧ ʘʪʘʣʘʪʳʥ ʞʘʟʳץʪʳץʪʘסʳ ʝʢʽ ʙʝʨʽʣʛʝʥ ʥװʢʪʝʜʝʥ 

 ʞʠʳʥʳʥ שʢʪʝʣʝʨʜʽװʥ  שʘ ʪʝסʪʳ ʰʘʤʘץʨʘײʦʩʳʥʜʳʩʳ ʪץ שʪʘʨʳʥʳץʪʳץʘʰʳץ

ʵʣʣʠʧʩ ʜʝʡʜʽ.  
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ʕʣʣʠʧʩʪʽש ʢʝʟ ʢʝʣʛʝʥ ʥװʢʪʝʩʽʥʝʥ ʬʦʢʫʩʪʘʨʳʥʘ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʘʨʜʳש 

ʬʦʢʫʩʪʘʨʳʥ  1F שʳʣʳ ʙʝʣʛʽʣʝʡʽʢ. ʕʣʣʠʧʩʪʽץʪʳ 2ʘ ʘʨץʨʘײʦʩʳʥʜʳʩʳʥ ʪץ  ʞᴅʥʝ 

2F  ᴅʨʽʧʪʝʨʽʤʝʥ, ʘʣ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ, ʷסʥʠ |F1F2 |=2c ʘʨץʳʣʳ 

ʙʝʣʛʽʣʝʡʽʢ (3.2  ʩʫʨʝʪ). ʉʦʥʜʘ ʵʣʣʠʧʩʪʽש ʘʥʳץʪʘʤʘʩʳ ʙʦʡʳʥʰʘ 2ʘ>2c ʥʝʤʝʩʝ 

ʘ>c. 

 

3.2 ʩʫʨʝʪ 

 

ɽʛʝʨ ʜʝʢʘʨʪʪʳץ ʪʽʢʙײʨʳʰʪʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥʽש ᴇʩʪʝʨʽ ʙʘʩ ʥװʢʪʝʛʝ 

ʩʠʤʝʪʨʠʘʣʳ ʵʣʣʠʧʩʪʳש ʬʦʢʫʩʪʘʨʳ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʘʙʩʠʮʘ ᴇʩʽʥʜʝ ʦʨʥʘʣʘʩʩʘ, 

ʦʥʜʘ ʦʩʳ ʪʘשʜʘʣʳʥסʘʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥʜʝʛʽ ʵʣʣʠʧʩʪʽש ʪʝשʜʝʫʽʥ: 

,1
2

2

2

2

=+
b

y

a

x
  222 cab -=                         (3.17) 

ʪװʨʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘסʳ ʵʣʣʠʧʩʪʽש ʬʦʢʫʩʪʝʨʽ )0;(),0;( 21 cFcF -  

ʥװʢʪʝʣʝʨʽʥʜʝ ʞʘʪʘʜʳ, ʘʣ ʘ ʞᴅʥʝ b ʩʘʥʜʘʨʳʥ ʩᴅʡʢʝʩ ʵʣʣʠʧʩʪʽװ שʣʢʝʥ ʞᴅʥʝ ʢʽʰʽ 

ʞʘʨʪʳ ᴇʩʪʝʨʽ ʜʝʧ ʘʪʘʡʜʳ.   

ʕʣʣʠʧʩʪʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʤʝʥ ץʠʳʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ ʦʥʳש ʪᴇʙʝʣʝʨʽ 

ʜʝʡʜʽ. 1<=
a

c
e

 
ʩʘʥʳʥ ʵʣʣʠʧʩʪʽש ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʽ ʜʝʧ ʘʪʘʡʜʳ ʞᴅʥʝ ʦʣ ʵʣʣʠʧʪʽש 

ʪװʨʽʥ ʩʠʧʘʪʪʘʡʜʳ. ɽʛʝʨ M(x;y) ï ʵʣʣʠʧʩʪʽש ʢʝʟ ʢʝʣʛʝʥ ʥװʢʪʝʩʽ ʙʦʣʩʘ, ʦʥʜʘ 

11 rMF =  ʞᴅʥʝ 22 rMF =  ʢʝʩʽʥʜʽʣʝʨʽʥ ʄ ʥװʢʪʝʩʽʥʽש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʪʘʨʳ ʜʝʧ 

ʘʪʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ  

xarxar ee -=+= 21 ,  

ʬʦʨʤʫʣʘʣʘʨʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. 

 

ɾʘʪʪʳסʫʣʘʨ. 

1. ɹʘʩ ʥװʢʪʝ ʘʨץʳʣʳ ʩʠʤʝʪʨʠʷʣʳ, ʬʦʢʫʩʪʘʨʳ ʘʙʩʮʠʩʩʘ ʦʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʵʣʣʠʧʩʪʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ, ʝʛʝʨ:  

- ʦʥʳש ʞʘʨʪʳ ᴇʩʪʝʨʽ  5 ʞᴅʥʝ 2; 

- ʦʥʳװ שʣʢʝʥ ᴇʩʽ  2ʘ =10, ʘʣ ʬʦʢʫʩʪʘʨʳʥʳש ʘʨʘ ץʘʰʳץʪʳסʳ  2ʩ = 8; 

-  ʦʥʳש ʢʽʰʽ ᴇʩʽ 8, ʘʣ ʬʦʢʫʩʪʘʨʳʥʳש ʘʨʘ ץʘʰʳץʪʳסʳ  2ʩ = 6; 

- ʦʥʳש ʢʽʰʽ ʞʘʨʪʳ ᴇʩʽ  b = 3 ʞᴅʥʝ  )2;52(1 -M  ʥװʢʪʝʩʽ ʵʣʣʠʧʩʪʽש 

ʙʦʡʳʥʜʘסʳ ʥװʢʪʝ; 

- ʦʥʳװ שʣʢʝʥ ʞʘʨʪʳ ᴇʩʽ  ʘ = 3 ʞᴅʥʝ )2;2(1 -M  ʥװʢʪʝʩʽ ʵʣʣʠʧʩʪʽש 

ʙʦʡʳʥʜʘסʳ ʥװʢʪʝ; 
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-  )1;15(1 -M  ʥװʢʪʝʩʽ ʵʣʣʠʧʩʪʽש ʙʦʡʳʥʜʘסʳ ʥװʢʪʝ ʞᴅʥʝ ʬʦʢʫʩʪʘʨʳʥʳש 

ʘʨʘ ץʘʰʳץʪʳסʳ   2ʩ = 8; 

- )3;4(1 -M  ʞᴅʥʝ )3;22(2M  ʵʣʣʠʧʩʪʽש ʙʦʡʳʥʜʘסʳ ʥװʢʪʝʣʝʨ.  

ɾʘʫʘʙʳ:  1)  1
425

22

=+
yx

.         2) B) 1
925

22

=+
yx

.        3) 1
1625

22

=+
yx

. 

4) 1
936

22

=+
yx

.         5)  1
36

5

9

22

=+
yx

.      6) .1
420

22

=+
yx

   7) 1
1520

22

=+
yx

. 

2. ʊᴇʤʝʥʛʽ ʵʣʣʠʧʩʪʝʨʜʽש ᴅʨ ץʘʡʩʳʩʳʥʳש ʞʘʨʪʳ ᴇʩʪʝʨʽʥ ʘʥʳץʪʘשʳʟ:  

1) .225259 22 =+ yx    2) .3636 22 =+ yx    3) .25259 22 =+ yx      

4) .1169 22 =+ yx  

ɾʘʫʘʙʳ:  1)  a = 5, b = 3.  2) a = 6, b = 1.     

                 3) a = 5/3, b = 1.  4)   a = 1/3, b = 1/4.        

3.  072 =-+ yx  ʪװʟʫʽ ʤʝʥ 254 22 =+ yx  ʵʣʣʠʧʩʽʥʽץ שʠʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ 

ʪʘʙʳשʳʟ.                                                                              ɾʘʫʘʙʳ:   (3;2),  (4;3/2). 

4. 025103 =-+ yx  ʪװʟʫʽ ʤʝʥ 1
425

22

=+
yx

 
ʵʣʣʠʧʩʽʥʽץ שʠʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ 

ʪʘʙʳשʳʟ.                                                                                         ɾʘʫʘʙʳ:   (3;8/5).         

5. ɽʢʽ ʪᴇʙʝʩʽ ʵʣʣʠʧʩʪʽש ʬʦʢʫʩʪʘʨʳʥʜʘ, ʘʣ ʙʘʩץʘ ʝʢʝʫʽ ʦʥʳש ʢʽʰʽ ᴇʩʽʥʽש 

ʽʟ 159שʘʫʜʘʥʳʥ ʝʩʝʧʪʝ שʨʳʰʪʳײʰʪʘʨʳʤʝʥ ʙʝʪʪʝʩʝʪʽʥ ʪᴇʨʪʙײ 22 =+ yx . 

ɾʘʫʘʙʳ: 
45

54
 ʢʚ.ʙʽʨʣʽʢ. 

6. ɽʛʝʨ ʵʣʣʠʧʩ  ö
ö

÷

õ

æ
æ

ç

å

3

54
;41M  ʞᴅʥʝ  ( )4;02M  ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥʽ ʙʝʣʛʽʣʽ 

ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳש ʵʢʩʮʝʥʪʨʠʪʝʪʽʥ, ʬʦʢʫʩʪʘʨʳʥʳש ʢʦʦʨʜʠʥʘʪʳʥ ʞᴅʥʝ ʞʘʨʪʳ 

ᴇʩʪʝʨʽʥ ʪʘʙʳשʳʟ.          ɾʘʫʘʙʳ: .
3

5
);0;52();0;52(;4;6 21 =-== eFFba

 
 

2.3 ɻʠʧʝʨʙʦʣʘ 

 

ʌʦʢʫʩʪʘʨʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʝʨʽʣʛʝʥ ʝʢʽ ʥװʢʪʝʜʝʥ ץʘʰʳץʪʳץʪʘʨʳʥʳש 

ʘʡʳʨʳʤʳʥʳש ʘʙʩʦʣʶʪʪʽ ʤᴅʥʽ ʪײʨʘץʪʳ ʰʘʤʘסʘ ʪʝש ʞʘʟʳץʪʳץʪʘסʳ ʥװʢʪʝʣʝʨʜʽש 

ʞʠʳʥʳʥ ʛʠʧʝʨʙʦʣʘ ʜʝʡʜʽ.  

ɻʠʧʝʨʙʦʣʘʥʳץ שʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʽʥ ץʦʨʳʪʫ װʰʽʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥ 

ʘʨʥʘʡʳ ʪװʨʜʝ ʪʘשʜʘʡʤʳʟ. ɻʠʧʝʨʙʦʣʘʥʳש ʬʦʢʫʩʪʘʨʳ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʪװʟʫʜʽ ʆʭ  

ᴇʩʽ װʰʽʥ ʘʣʘʤʳʟ (3.3 ʩʫʨʝʪ). 
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                                             3.3 ʩʫʨʝʪ 

      

ɻʠʧʝʨʙʦʣʘʥʳש ʬʦʢʫʩʪʘʨʳʥ F1 ʞᴅʥʝ F2 ᴅʨʧʽʤʝʥ, ʘʣ ʦʣʘʨʜʳש 

ʘʨʘץʘʰʳץʪʳץʪʘʨʳ cFF 221 =  ʜʝʧ ʘʣʘʡʳץ. ʉʦʥʜʘ ʬʦʢʫʩʪʘʨʳʥʳש 

ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʩᴅʡʢʝʩ F1(c;0), F2(-c;0) ʙʦʣʘʜʳ, ʘʣ ʦʥʳש ʙʦʡʳʥʜʘסʳ ʢʝʟ ʢʝʣʛʝʥ 

ʥװʢʪʝʥʽ ʄ(x;ʫ) ʜʝʣʽʢ, MFr 11=  ʞᴅʥʝ MFr 22= - ʢʝʩʽʥʜʽʣʝʨʽʥ ʄ(x;ʫ) ʥװʢʪʝʩʽʥʽש 

ʬʦʢʘʣʴʜʳץ  ʨʘʜʠʫʩʪʘʨʳ ʜʝʧ ʘʪʘʡʜʳ.  

ɸʥʳץʪʘʤʘ  ʙʦʡʳʥʰʘ ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽ: 

,2,221 constaarr -=- .22 caca <Ý<  

ɼʝʤʝʢ ʛʠʧʝʨʙʦʣʘʥʳץ שʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʽʥ:  

222

22

2

,1 acb
b

y

a

x
-==-                     (3.18) 

ʪװʨʜʝ ʞʘʟʘʤʳʟ. 

ɻʠʧʝʨʙʦʣʘʥʳש ʛʨʘʬʠʛʽʤʝʥ ץʠʣʳʩʘʪʳʥ ᴇʩʪʽ - ʥʘץʪʳ, ʘʣ ץʠʣʳʩʧʘʡʪʳʥ ᴇʩʪʽ 

ʞʦʨʘʤʘʣ ʜʝʡʜʽ. ɹײʣ ʦʩʪʝʨ ʛʠʧʝʨʙʦʣʘʥʳש ʪʘʨʤʘץʪʘʨʳʥʘ  ʩʠʤʤʝʪʨʠʷʣʳ ʙʦʣʘʜʳ.  

ʘ  ï ʩʘʥʳʥ ʛʠʧʝʨʙʦʣʘʥʳש ʥʘץʪʳ, ʘʣ  b ï ʩʘʥʳʥ ʞʦʨʘʤʘʣ ʞʘʨʪʳ ᴇʩʪʝʨ 

ʜʝʡʜʽ.   

x
a

b
y °=                                      (3.19) 

ʪװʟʫʣʝʨʽʥ ʛʠʧʝʨʙʦʣʘʥʳש ʘʩʠʤʧʪʦʪʘʣʘʨʳ ʜʝʡʜʽ. ɻʠʧʝʨʙʦʣʘʥʳש ʦש ʞʘץ )( ax²  
ʪʘʨʤʘסʳʥʳש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʪʘʨʳ  

,; 21 x
a

c
arx

a

c
ar +-=+=  

ʘʣ ʩʦʣ ʞʘץ ( )ax -¢ , ʪʘʨʤʘסʳʥʳש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʪʘʨʳ:   

x
a

c
arx

a

c
ar +-=-= 21 ,  

ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ  ʝʩʝʧʪʝʣʝʜʽ.  

ɻʠʧʝʨʙʦʣʘʥʳש ʬʦʢʫʩʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳש ʦʥʳש 

ʪᴇʙʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץץʘ ץʘʪʳʥʘʩʳʥ ʛʠʧʝʨʙʦʣʘʥʳש 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʽ ʜʝʡʜʽ ʞᴅʥʝ ʦʥʳ e  ᴅʨʧʽʤʝʥ ʙʝʣʛʽʣʝʡʜʽ, ʷסʥʠ  .1>=
a

c
e    

x

y

1r

2r

M

1F 2F
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1;1
2

2

2

2

2

2

2

2

-=-=-
b

y

a

x

b

y

a

x
 

ʪʝשʜʝʫʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ʛʠʧʝʨʙʦʣʘʣʘʨʜʳ ʪװʡʽʥʜʝʩ ʜʝʡʜʽ.   

 

ɾʘʪʪʳסʫʣʘʨ. 

1. ɹʘʩ ʥװʢʪʝ ʘʨץʳʣʳ ʩʠʤʤʝʪʨʠʷʣʳ, ʬʦʢʫʩʪʘʨʳ ʘʙʮʠʩʩʘ ʦʩʽʥʜʝ 

ʦʨʥʘʣʘʩץʘʥ ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ, ʝʛʝʨ :   

-  ʦʥʳש ʦʩʪʝʨʽ ʩᴅʡʢʝʩ 2ʘ = 10 ʞᴅʥʝ 2b = 8; 

- ʬʦʢʫʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳסʳ  2ʩ =10 ʞᴅʥʝ  ʢʽʰʽ ʦʩʽ 2b =8; 

- ʬʦʢʫʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳסʳ  2ʩ =6 ʞᴅʥʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʽ   e = 3/2; 

- ʬʦʢʫʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳסʳ 2ʩ = 10 ʞᴅʥʝ ʘʩʠʤʧʪʦʪʘʣʘʨʳʥʳש 

ʪʝשʜʝʫʣʝʨʽ  ;
3

4
xy °=  

 .ʣʢʝʥ ʦʩʽ  2ʘ = 16 ʞᴅʥʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʽ e =5/4װ -

ɾʘʫʘʙʳ:   1) 1
1625

22

=-
yx

.              2) 1
169

22

=-
yx

.               3) 1
54

22

=-
yx

. 

                  4) 1
169

22

=-
yx

.              5) 1
3664

22

=-
yx

.      

2. ʊᴇʤʝʥʜʝʛʽ ʛʠʧʝʨʙʦʣʘʣʘʨʜʳש ʞʘʨʪʳ ᴇʩʪʝʨʽ ʘ ʞᴅʥʝ ʚ ʩʘʥʜʘʨʳʥ 

ʘʥʳץʪʘשʳʟ : 

1) .164 22 =- yx  2) .3649 22 =- yx  3) .422 =-yx  4) .149 22 =- yx                      

5) .164
16

2
2

=- y
x

                                     
ɾʘʫʘʙʳ: 1) a = 4; b = 2.    2)   a = 2; b = 3.    

3)   a = 2; b = 2.  4) a = 1/3; b = 1/2.   5) a = 16; b = 2. 

3. ɾʦʨʘʤʘʣ ᴇʩʽ b=2 ʞᴅʥʝ )22;6( -M  ʥװʢʪʝʩʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ 

ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ʞᴅʥʝ  ʄ  ʥװʢʪʝʩʽʥʽש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʳʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ:  .32,36,1
412

21

22

===- rr
yx

 

4. y  ʢʦʦʨʜʠʥʘʪʘʩʳ 1ïʛʝ ʪʝש ʄ  ʥװʢʪʝʩʽ 164 22 =- yx   ʪʝשʜʝʫʽʤʝʥ 

ʙʝʨʽʣʛʝʥ ʛʠʧʝʨʙʦʣʘʥʳש ʙʦʡʳʥʘʥ ʘʣʳʥסʘʥ. ʆʩʳ ʥװʢʪʝʥʽש ʬʦʢʫʩʪʘʨʜʘʥ 

ʳʟ.                                                         ɾʘʫʘʙʳ: .1,9שʳʥ ʪʘʙʳסʪʳץʘʰʳץ 21 == rr  

5.  ʊᴇʙʝʣʝʨʽ 1
925

22

=+
yx

 
ʵʣʣʠʧʩʽʥʽש ʬʦʢʫʩʳʥʜʘ, ʘʣ ʬʦʢʫʩʪʘʨʳ ʵʣʣʠʧʩʪʽש 

ʪᴇʙʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʣʝʨʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ: .1
916

22

=-
yx

 

6. 144916 22 =- yx  ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʛʠʧʝʨʙʦʣʘʥʳ1 :ש) ʘ ʞᴅʥʝ  b 

ʞʘʨʪʳ ᴇʩʪʝʨʽʥ; 2) ʬʦʢʫʩʪʘʨʳʥ; 3) ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʽʥ; 4) ʘʩʠʤʧʪʦʪʘʣʘʨʜʳש 

ʪʝשʜʝʫʣʝʨʽʥ ʪʘʙʳשʳʟ. 
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ɾʘʫʘʙʳ: 1) ʘ = 3, b = 4;  2) );0;5(),0;5( 21 -FF  3)  ;
3

5
=e  4) .

3

4
xy °=  

7. 0102 =--yx  ʪװʟʫʽ ʤʝʥ 1
520

22

=-
yx

 
ʛʠʧʝʨʙʦʣʘʩʳʥʳץ שʠʣʳʩʫ 

ʥװʢʪʝʣʝʨʽʥ ʪʘʙʳשʳʟ.                                                 ɾʘʫʘʙʳ: (6;2) ʞᴅʥʝ .
3

2
;

3

14
ö
÷

õ
æ
ç

å
-   

8. 01634 =-- yx  ʪװʟʫʽ ʤʝʥ 1
1625

22

=-
yx

 
ʛʠʧʝʨʙʦʣʘʩʳʥʳץ שʠʳʣʳʩʫ 

ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.                                                   ɾʘʫʘʙʳ:  (10;8)  ʞᴅʥʝ ö
÷

õ
æ
ç

å
3;

4

25
. 

9. ʊᴇʤʝʥʜʝʛʽ ʪʝשʜʝʫʣʝʨʜʽש ᴅʨץʘʡʩʳʩʳ ʛʠʧʝʨʙʦʣʘʥʳ ʘʥʳץʪʘʡʪʳʥʳʥ 

ʜᴅʣʝʣʜʝשʽʟ ʞᴅʥʝ ʦʣʘʨʜʳש ʮʝʥʪʨʽʥʽש ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ, ʞʘʨʪʳ ᴇʩʪʝʨʽʥ, 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʪʝʨʽʥ ʞᴅʥʝ ʘʩʠʤʧʪʦʪʘʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽʥ ʪʘʙʳשʳʟ.  

1) .01615464916 22 =---- yxyx     2) .03673290169 22 =-++- ʫxyx  

3) .01991864916 22 =+--- yxyx                ɾʘʫʘʙʳ: 1) ʉ(2;-3), ʘ = 3,b = 4, e=53,  

                 ʘʩʠʤʧʪʦʪʘʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽ:.0134,01734 =++=-- yxyx   

                 2) ʉ(-5;1), ʘ = 8, b = 6, e=54,  

               ʘʩʠʤʧʪʦʪʘʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽ: .01943,01143 =+-=++ yxyx  

                 3) ʉ(2;-1), ʘ = 3, b = 4, e=54,  

                 ʘʩʠʤʧʪʦʪʘʣʘʨʳʥʳש ʪʝשʜʝʫʣʝʨʽ: .0534,01134 =-+=-- yxyx  

 

2.4  ʇʘʨʘʙʦʣʘ 

 

ʌʦʢʫʩ r ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʝʨʽʣʛʝʥ ʥװʢʪʝʜʝʥ ʞᴅʥʝ ʜʠʨʝʢʪʨʠʩʘʩ  r ʜʝʧ 

ʘʪʘʣʘʪʳʥ ʙʝʨʽʣʛʝʥ ʪװʟʫʜʝʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ ʞʘʟʳץʪʳץʪʘסʳ 

ʥװʢʪʝʣʝʨʜʽש ʞʠʳʥʳʥ ʧʘʨʘʙʦʣʘ ʜʝʡʜʽ.   

ʇʘʨʘʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ץʦʨʳʪʫ װʰʽʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥ ʘʨʥʘʡʳ 

ʪʘשʜʘʧ ʘʣʘʤʳʟ.  

ʇʘʨʘʙʦʣʘʥʳש ʜʠʨʝʢʪʨʠʩʘʩʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʞᴅʥʝ ʬʦʢʫʩʳ ʘʨץʳʣʳ 

ᴇʪʝʪʽʥ ʪװʟʫʜʽ  ʆʭ ᴇʩʽ װʰʽʥ, ʘʣ ʜʠʨʝʢʪʨʠʩʘ ʤʝʥ  ʬʦʢʫʩʳʥʳש ʦʨʪʘʩʳʥʘʥ ʆʭ  ᴇʩʽʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ᴇʪʝʪʽʥ ʪװʟʫʜʽ  ʆʫ  ᴇʩʽ װʰʽʥ ʘʣʘʤʳʟ (3.4  ʩʫʨʝʪ). 

 
3.4 ʩʫʨʝʪ                                3.5 ʩʫʨʝʪ 
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ʆʩʳʣʘʡ ʘʣʳʥסʘʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥʜʝʛʽ ʧʘʨʘʙʦʣʘʥʳץ שʘʨʘʧʘʡʳʤ 

ʪʝשʜʝʫʽ: 

pxy 22 ==  

ʪװʨʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ.  

ɼʠʨʝʢʪʨʠʩʘʜʘʥ F ʬʦʢʫʩʳʥʘ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ ʧʘʨʘʙʦʣʘʥʳש ʧʘʨʘʤʝʪʨʽ 

ʜʝʡʜʽ. ɾᴅʥʝ ʦʥʳ  p (p>0) ʘʨץʳʣʳ ʙʝʣʛʽʣʝʡʜʽ. ʉʦʥʜʘ ʪʘשʜʘʣסʘʥ ʢʦʦʨʜʠʥʘʪʘʣʘʨ 

ʞװʡʝʩʽʥʜʝ F ʬʦʢʫʩʳʥʳש ʢʦʦʨʜʠʥʘʪʳö
÷

õ
æ
ç

å
0;

2

p
, ʘʣ ʜʠʨʝʢʪʨʠʩʘʩʳʥʳש ʪʝשʜʝʫʽ 

2

p
x -= . ʂʝʟ ʢʝʣʛʝʥ  ʄ(ʭ;ʫ) ʥװʢʪʝʩʽʥʽש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʳ: 

.
2

p
xrFM +==  

ʬʦʨʤʫʣʘʩʳʤʝʥ ʝʩʝʧʪʝʣʝʜʽ. ʇʘʨʘʙʦʣʘʥʳש ʪᴇʙʝʩʽ ʙʘʩ ʥװʢʪʝʜʝ ʦʨʥʘʣʘʩʘʜʳ, ʘʣ ʆʭ 

ᴇʩʽ ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʩʠʤʤʝʪʨʠʷʣʳ ᴇʩʽʤʝʥ ʙʝʪʪʝʩʝʜʽ. ʇʘʨʘʙʦʣʘ ʦש ʞʘץʪʘסʳ 

ʞʘʨʪʳ ʞʘʟʳץʪʳץʪʘ ʞʘʪʘʜʳ. 

ɽʛʝʨ ʧʘʨʘʙʦʣʘ Oy ᴇʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳש ʪʝשʜʝʫʽ (3.5 

ʩʫʨʝʪ). 

.22 pyx =  

 

ɾʘʪʪʳסʫʣʘʨ. 

1. ʊᴇʙʝʩʽ ʙʘʩ ʥװʢʪʝʜʝ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʙʝʨʽʣʛʝʥʜʝʨʜʽ ʝʩʢʝʨʽʧ 

ʧʘʨʘʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ: 

- ʧʘʨʘʙʦʣʘ ʆʭ ᴇʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ  ɸ(9;6) ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʜʽ; 

- ʧʘʨʘʙʦʣʘ ʆʭ ᴇʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ  ɺ(-1;3) ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʜʽ; 

- ʧʘʨʘʙʦʣʘ  ʆʫ ᴇʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ  ʉ(1;1) ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʜʽ; 

- ʧʘʨʘʙʦʣʘ ʆʫ ᴇʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ  D(4;-8)  ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʜʽ.                       ɾʘʫʘʙʳ: 1)  xy 42 = . 2)  xy 92 -= .  3)  yx =2 .  4)  yx 22 -= .  

2. ʎʝʥʪʨʽ xy 42 =  ʧʘʨʘʙʦʣʘʥʳש ʬʦʢʫʩʳʥʜʘ ʞᴅʥʝ ʦʥʳש ʜʠʨʝʢʪʨʠʩʘʩʳʥʘ 

ʞʘʥʘʩʘʪʳʥ ʰʝשʙʝʨʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. ʇʘʨʘʙʦʣʘ ʤʝʥ ʰʝשʙʝʨʜʽץ שʠʣʳʩʫ 

ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.                                     ɾʘʫʘʙʳ: ).2;1(),2;1(,4)1( 22 -=+- yx  

3. ɽʛʝʨ ʧʘʨʘʙʦʣʘ  ʆʭ ʩʠʤʤʝʪʨʠʷʣʳ ʞᴅʥʝ ʫ = ʭ ʞᴅʥʝ  ʭ + ʫ = 2 ʪװʟʫʣʝʨʽʥʽש 

 שʞᴅʥʝ ʦʥʳ שʙʦʡʳʥʜʘ ʞʘʪʩʘ, ʦʥʜʘ ʧʘʨʘʙʦʣʘʥʳ שʢʪʝʩʽ ʧʘʨʘʙʦʣʘʥʳװʠʣʳʩʫ ʥץ

ʜʠʨʝʢʪʨʠʩʘʩʳʥʳש ʪʝשʜʝʫʣʝʨʽʥ ײץʨʳשʳʟ.                      ɾʘʫʘʙʳ: 
4

1
,2 -== xxy . 

4. xy 242 =  ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʧʘʨʘʙʦʣʘʥʳש ʬʦʢʫʩʳʥ ʞᴅʥʝ 

ʜʠʨʝʢʪʨʠʩʘʩʳʥʳש ʪʝשʜʝʫʽʥ ʪʘʙʳשʳʟ.                          ɾʘʫʘʙʳ:  F(6;0),  x + 6 = 0.            

5. ɽʛʝʨ ʄ ʥװʢʪʝʩʽʥʽש ʘʙʮʠʩʩʘʩʳ 7ïʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ xy 202 =  
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ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ʧʘʨʘʙʦʣʘʥʳש ʙʦʡʳʥʜʘסʳ  ʄ  ʥװʢʪʝʩʽʥʽש ʬʦʢʘʣʴʜʳץ 

ʨʘʜʠʫʩʳʥ ʪʘʙʳשʳʟ.                                                                                 ɾʘʫʘʙʳ: 12. 

6. ɽʛʝʨ ʄ ʥװʢʪʝʩʽʥʽש ʦʨʜʠʥʘʪʘʩʳ 6-סʘ ʪʝש, ʦʥʜʘ xy 122 =  ʪʝשʜʝʫʽʤʝʥ 

ʙʝʨʽʣʛʝʥ ʧʘʨʘʙʦʣʘʥʳש ʙʦʡʳʥʜʘסʳ ʄ ʥװʢʪʝʩʽʥʽש ʬʦʢʘʣʴʜʳץ ʨʘʜʠʫʩʳʥ 

ʪʘʙʳשʳʟ.                                                                                                   ɾʘʫʘʙʳ:  6.   

7. ʊᴇʤʝʥʛʽ ʪʝשʜʝʫʣʝʨʜʽש ʘʨץʘʡʩʳʩʳ ʧʘʨʘʙʦʣʘʥʳ ʘʥʳץʪʘʡʪʳʥʳʥ 

ʜᴅʣʝʣʜʝשʽʟ ʞᴅʥʝ ʦʥʳש ʪᴇʙʝʩʽʥʽש ʢʦʦʨʜʠʥʘʪʳʥ,  ʨ ʧʘʨʘʤʝʪʨʽʥʽײ שʟʳʥʜʳסʳʥ 

ʪʘʙʳשʳʟ.  

1) .72
6

1
)3,784)2,22

4

1 222 -+-=+-=++= xxyxxyxxy  

ɾʘʫʘʙʳ:  1) A(-4;-2), 
8

1
=ʨ .   2) A(1;3), 2-=ʨ .   3) A(6;-1), 

2

1
-=p . 

 

3 çɾʘʟʳץʪʳץʪʘסʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ  

ʪʘʧʩʳʨʤʘʣʘʨ 

 

1 ï ʥײʩץʘ 

1.  ʭ-3ʫ+6=0 ʪװʟʫʽ ʞᴅʥʝ ʢʦʦʨʜʠʥʘʪʘ ᴇʩʪʝʨʽʥʝʥ  ײץʨʳʣסʘʥ װʰʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ. ʉʫʨʝʪʽʥ ʩʘʣʳשʳʟ. 

2. )2;3(),5;2( 21 MM -  ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ 

ʞᴅʥʝ ʦʥʳש ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʥ ʪʘʙʳשʳʟ. 

3. 025,01153 =--=-- yxyx
 
ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ 

  .ʳʟשʪʳ ʪʘʙʳץʪʳץʘʰʳץ

4. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ʦʩʪʝʨʽʥ 02
43

=--
yx

 
ʪװʟʫʽʤʝʥ ץʠʷʪʳʥ ʢʝʩʽʥʜʽʣʝʨʜʽש 

 .ʳʟשʳʥ ʪʘʙʳסʟʳʥʜʳײ

5.  0734 =-- yx  ʪװʟʫʽʥʝ ʪװʩʽʨʽʣʛʝʥ  ʈ(3;4) ʥװʢʪʝʩʽʥʽש ʧʨʦʝʢʮʠʷʩʳʥ 

ʪʘʙʳשʳʟ.  

6. ʊᴇʤʝʥʛʽ ʩʘʥʘʣסʘʥ ʪװʟʫʣʝʨʜʽץ שʘʡʩʳʣʘʨʳ ʙʽʨ ʙʽʨʽʥʝ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʜʳ:  

     .542);13);4);12) +=-=+=+= xydxycxybxya  

7.  25)3()2( 22 =-++ yx  ʰʝשʙʝʨʽʥʽש  ɸ(-5;7) ʥװʢʪʝʩʽʥʝʥ ʞװʨʛʽʟʽʣʛʝʥ 

ʞʘʥʘʤʘʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

 

2 ï ʥײʩץʘ 

1. )21(),3;2(),1;7(),2;1( -DCBA
 
ʥװʢʪʝʣʝʨʽʥʽץ שʘʡʩʳʣʘʨʳ 5ʭ-ʫ=7 

ʪװʟʫʽʥʽש ʙʦʡʳʥʜʘ ʞʘʪʘʜʳ.  

2.  k=2 ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʤʝʥ ʙʝʨʽʣʛʝʥ  ɸ(3;-2) ʥװʢʪʝʩʽ ʘʨץʳʣʳ 

ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

3.  .
2

3
,75 xyxy -=+=  ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʘʥʳץʪʘשʳʟ. 
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4. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ʙײʨʳʰʳʥʘʥ  3ʭ-4ʫ-12=0 ʪװʟʫʽʤʝʥ ץʠʳʣסʘʥ 

 .ʳʟשʘʫʜʘʥʳʥ ʪʘʙʳ שʨʳʰʪʳײʰʙװ

5.  ɸ(1;-2) ʥװʢʪʝʩʽʥʝʥ 3ʭ-4ʫ-13=0 ʪװʟʫʽʥʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ ʝʩʝʧʪʝשʽʟ.  

6.  2ʭ-3ʫ-3=0 ʪװʟʫʽ ʘʨץʳʣʳ N(-5;13) ʥװʢʪʝʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ ʄ 

ʥװʢʪʝʩʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ. 

7. ɸ(2;3) ʞᴅʥʝ ɺ(10;9) ʥװʢʪʝʣʝʨʽ ʰʝשʙʝʨ ʜʠʘʤʝʪʨʣʝʨʽʥʽש ʙʽʨʽʥʽײ שʰʪʘʨʳ 

ʦʩʳ ʰʝשʙʝʨʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

 

3 ï ʥײʩץʘ  

1.  4ʭ-2ʫ-1=0 ʪװʟʫʽʥʽש ʙײʨʳʰʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʥ ʪʘʙʳשʳʟ.  

2. ).2;7(),5;3( 21 MM ʙʝʨʽʣʛʝʥ ʝʢʽ ʥװʢʪʝ ʘʨץʳʣʳ ᴇʪʝʪʽʥ  ʪװʟʫʜʽש  ʪʝשʜʝʫʽʥ 

  .ʳʟשʨʳײץ

3. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ʦʩʪʝʨʽ ʞᴅʥʝ  1
36
=-

yx
 ʪװʟʫʽ ʘʨץʳʣʳ ײץʨʳʣסʘʥ 

  .ʳʟשʘʫʜʘʥʳʥ ʪʘʙʳ שʨʳʰʪʳײʰʙװ

4. 3ʭ-4ʫ-7=0,  4ʭ+3ʫ-1=0 ʝʢʽ ʪװʟʫʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ.  

5. ʊᴇʤʝʥʛʽ ʩʘʥʘʣʳʥסʘʥ ʪװʟʫʣʝʨʜʽץ שʘʡʣʘʨʳ ʙʽʨ ʙʽʨʽʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 
ʙʦʣʘʜʳ: 

1)9ʭ-12ʫ+5=0;  2) 5ʭ-7ʫ+3=0;  3) 5ʭ+6ʫ-13=0;  4) 4ʭ+3ʫ-5=0. 

6.  .0532 =++ yx  ʪװʟʫʽʥʝ ʪװʩʽʨʽʣʛʝʥ   ʈ(1;2) ʥװʢʪʝʩʽʥʽש ʧʨʦʝʢʮʠʷʩʳʥ 

ʪʘʙʳשʳʟ. 

7. 3ʭ+10ʫ-25=0 ʪװʟʫʽ ʞᴅʥʝ  1
425

22

=+
yx

 ʵʣʣʠʧʩʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ 

ʪʘʙʳשʳʟ.  

 

4 ï ʥײʩץʘ 

1.  2ʭ+3ʫ-7=0 ʪװʟʫʽʥʽש  ʆʭ ᴇʩʽʤʝʥ ץʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ. ʉʫʨʝʪʽʥ 

ʩʘʣʳשʳʟ. 

2. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽ ʞᴅʥʝ 1
43
=-

yx
 ʪװʟʫʽʥʝʥ ײץʨʳʣסʘʥ װʰʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟ.  

3.  3ʭ-7ʫ+3=0 ʪװʟʫʽʥʝ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ  ɸ(3;-2) ʥװʢʪʝʩʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ 

ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

4. ɹʝʨʽʣʛʝʥ ʪװʟʫʣʝʨʜʽץ שʘʡʩʳʣʘʨʳ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʙʘʩʳ ʘʨץʳʣʳ ᴇʪʝʜʽ: 

1) 2ʭ+3ʫ-1=0; 2)  4ʭ+5ʫ-2=0; 3) 2ʭ+5ʫ=0; 4) ʭ+ʫ-3=0. 

5. 02528,01534 =--=+- yxyx
 
ʝʢʽ ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ 

 .ʳʟשʪʳ ʪʘʙʳץʪʳץʘʰʳץ

6. 0432,035 =+-=-+ yxyx
 
ʝʢʽ ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ.  

7. 09183095 22 =++-+ yxyx  ʪʝשʜʝʫʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ʩʳʟʳץʪʳש ʪװʨʽʥ 

ʘʥʳץʪʳשʳʟ. 
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5 ï ʥײʩץʘ  

1 . 0322 =-- yx  ʪװʟʫʽʥʽש  ʆʭ ᴇʩʽʥʽש ʦש ʙʘסʳʪʳʤʝʥ ʞʘʩʘʡʪʳʥ ʙײʨʳʰʳʥ 

ʪʘʙʳשʳʟ. 

2. ʊᴇʙʝʣʝʨʽ  ɸ(-3;2), ɺ(5;-2), ʉ(1;-3) ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ɸɺʉ 

 .ʽʟשʘʫʜʘʥʳʥ ʝʩʝʧʪʝ שʨʳʰʳʥʳײʰʙװ

3.  ɸ(-2;3)  ʥװʢʪʝʩʽʥʝʥ ץʘʰʳץʪʳסʳ 53  ʢʝ ʪʝש ʙʦʣʘʪʳʥ ʘʙʩʮʠʩʩ ᴇʩʽʥʜʝʛʽ 

ʥװʢʪʝʥʽ ʪʘʙʳשʳʟ. 

4. ʆʭ ʦʩʽʥʽש  ʘ=3 ʞᴅʥʝ ʆʫ ᴇʩʽʥ  b=-2 ʢʝʩʽʥʜʽʣʝʨʽʤʝʥ ץʠʷʪʳʥ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

5. ɸ(3;-1)  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʭ-2ʫ+3=0 ʪװʟʫʽʥʝ  ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

6.  ɸɺ ʢʝʩʽʥʜʽʩʽʥ  2=l  ʢʦʦʨʜʠʥʘʪʳʥ שʢʪʝʩʽʥʽװʘʪʳʥʘʩʧʝʥ ʙᴇʣʝʪʽʥ ʉ ʥץ 

ʪʘʙʳשʳʟ, ʝʛʝʨ ɸ(-3;2;0) ʞᴅʥʝ  ɺ(5;-6;2). 

7. ɽʛʝʨ ʵʣʣʠʧʩ,  ʄ(2;-2) ʥװʢʪʝʩʽʥʝʥ ᴇʪʩʝ ʞᴅʥʝ ʦʥʳװ שʣʢʝʥ ʞʘʨʪʳ ᴇʩʽ ʘ=4 

ʙʦʣʩʘ, ʦʥʜʘ ʙʘʩ ʥװʢʪʝ ʘʨץʳʣʳ ʩʠʤʤʝʪʨʠʷʣʳ ʬʦʢʫʩʪʘʨʳ ʆʭ ʦʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʵʣʣʠʧʩʪʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

 

6 ï ʥײʩץʘ 

1.   ɹײʨʳʰʪʳש ʢʦʵʬʬʠʮʠʝʥʪʽ 
2

1
-=k  ʞᴅʥʝ  ʆʫ ï ᴇʩʽʥ b=2 ʢʝʩʽʥʜʽʩʽʤʝʥ 

  .ʳʟשʨʳײץ ʜʝʫʽʥשʪʝ שʟʫʜʽװʠʷʪʳʥ ʪץ

2. )2;8(),3;1(),5;1(),1;3( DCBA  ʥװʢʪʝʣʝʨʽʥʽץ שʘʡʩʳʣʘʨʳ ʭ-5ʫ+2=0 

ʪװʟʫʽʥʽש ʙʦʡʳʥʜʘ ʞʘʪʘʜʳ. 

3. ɸ(2;-3) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ  4ʭ+3ʫ-5=0 ʪװʟʫʽʥʝ ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʪʳʥ 

ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

4. 2ʭ+3ʫ-7=0, 4ʭ+ʫ-9=0 ʝʢʽ ʪװʟʫʣʝʨʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ. 

5.  ɸ(3;4)  ʞᴅʥʝ  ɺ(11;10) ʝʢʽ ʥװʢʪʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ 

ʪʘʙʳשʳʟ.  

6.  ɸ(3;4) ï ʥװʢʪʝʩʽʥʝʥ  4ʭ-3ʫ+10=0 ʪװʟʫʽʥʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ 

ʪʘʙʳשʳʟ. 

7. ɽʛʝʨ ʛʠʧʝʨʙʦʣʘ ö
÷

õ
æ
ç

å
-1;

2

9
M  ʥװʢʪʝʩʽʥʝʥ ᴇʪʩʝ ʞᴅʥʝ ʦʥʳש ʘʩʠʤʧʪʦʪʘʣʘʨʳ  

xy
3

2
°=

 
ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ ʙʘʩ ʥװʢʪʝ ʘʨץʳʣʳ ʩʠʤʤʝʪʨʠʷʣʳ, ʬʦʢʫʩʪʘʨʳ 

ʘʙʩʮʠʩʩ ᴇʩʽʥʜʝ ʦʨʥʘʣʘʩʘʪʳʥ ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

 

7 ï ʥײʩץʘ  

1.  2ʭ+3ʫ-6=0 ʪװʟʫʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʤʝʥ ץʠʳʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ 

ʪʘʙʳשʳʟ.  ʉʫʨʝʪʽʥ ʩʘʣʳשʳʟ. 

 ʦʨʪʘʩʳ ʄ(-1;5), N(1;1), ʈ(4;3) שʘʣʘʨʳʥʳסʘʙʳʨץ שʨʳʰʪʳײʰʙת  .2

ʥװʢʪʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ. ʆʥʳש ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ʪʘʙʳשʳʟ.  
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3. ɹʝʨʽʣʛʝʥ ʝʢʽ ɸ(0;2) ʞᴅʥʝ ɺ(-3;7) ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ 

  .ʳʟשʨʳײץ

4.  2ʭ-ʫ-3=0 ʞᴅʥʝ  ʭ-2ʫ+5=0 ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ.  

5. ɸ(6;-1) ʥװʢʪʝʩʽʥʝʥ  3ʭ+4ʫ+1=0 ʪװʟʫʽʥʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ ʝʩʝʧʪʝשʽʟ. 

6. a-ʥʳץ שʘʥʜʘʡ ʤᴅʥʜʝʨʽʥʜʝ  ʫ-2ʭ+2=0, aʭ-4ʫ+1=0 ʪװʟʫʣʝʨʽ ʧʘʨʘʣʣʝʣʴ 

ʙʦʣʘʜʳ.  

7.  4ʭ-3ʫ-10=0  ʪװʟʫʽ ʤʝʥ .1
1625

22

=-
yx

 ʛʠʧʝʨʙʦʣʘʩʳʥʳץ שʠʳʣʳʩʫ 

ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.  

 

8 ï ʥײʩץʘ 

1.  3ʭ-4ʫ-29=0, 2ʭ+5ʫ+19=0 ʝʢʽ ʪװʟʫʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ.  

 ʢʪʝʣʝʨʽʤʝʥװʪᴇʙʝʣʝʨʽ  ɸ(1;-2), ɺ(5;4) ʞᴅʥʝ ʉ(-2;0) ʥ שʨʳʰʪʳײʰʙת .2

ʙʝʨʽʣʛʝʥ. תʰʙײʨʳʰʪʳש ɸ ʪᴇʙʝʩʽʥʽש ʽʰʢʽ ʙײʨʳʰʳʥʘʥ ʞװʨʛʽʟʽʣʛʝʥ  

ʙʠʩʩʝʢʪʨʠʩʘʩʳʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

3. 24ʭ-10ʫ+39=0, 12ʭ-5ʫ-26=0 ʝʢʽ ʧʘʨʘʣʣʝʣʴ ʪװʟʫ ʘʨʘʩʳʥʜʘסʳ 

  .ʳʟשʪʳ ʪʘʙʳץʪʳץʘʰʳץ

4.  2ʭ-3ʫ-3=0 ʪװʟʫʽ ʘʨץʳʣʳ ʈ(-5;13) ʥװʢʪʝʩʽʥʝ ʩʠʤʤʝʪʨʠʷʣʳ Q ï ʥװʢʪʝʩʽʥ 

ʪʘʙʳשʳʟ. 

5.  6ʭ-15ʫ+7=0, 10ʭ+4ʫ-3=0 ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ.  

6. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ʙײʨʳʰʳʥ  3ʭ-4ʫ-12=0  ʪװʟʫʽʤʝʥ ץʠʷʪʳʥ װʰʙײʨʳʰʪʳש 

ʘʫʜʘʥʳʥ ʝʩʝʧʪʝשʽʟ.  

7. 01615464216 22 =---- yxyx  ʪʝשʜʝʫʽʤʝʥ ʘʥʳץʪʘʣʘʪʳʥ 

ʛʠʧʝʨʙʦʣʘʥʳש ʮʝʥʪʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ. 

 

9 ï ʥײʩץʘ  

1.  ɸ(2;-5) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 2ʭ+3ʫ+4=0 ʪװʟʫʽʥʝ  ʧʘʨʘʣʣʝʣʴ ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

2. 3ʭ-4ʫ+14=0, ʭ+7ʫ-12=0 ʪװʟʫʣʝʨʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟ. 

3. 3ʭ-2ʫ+7=0, 2ʭ+3ʫ-3=0 ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ.  

  ɸ(1;-2), ɺ(5;4) ʞᴅʥʝ ʉ(0;2) ʪᴇʙʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʉ ï  שʨʳʰʪʳײʰʙת .4

ʥװʢʪʝʩʽʥʝʥ  ɸɺ ץʘʙʳʨסʘʩʳʥʘ ʪװʩʽʨʽʣʛʝʥ ʙʠʽʢʪʽʢʪʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

5.  
12

26

12

5
+= xy  ʞᴅʥʝ  5ʭ-12ʫ-13=0 ʪװʟʫʣʝʨʽʥʽש ʧʘʨʘʣʣʝʣʴ ʙʦʣʘʪʳʥʳʥ 

ʜᴅʣʝʣʜʝשʽʟ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ʪʘʙʳשʳʟ. 

6.  4ʭ+3ʫ-15=0 ʪװʟʫʽʥʽש ʪʝשʜʝʫʽ ʙʝʨʽʣʛʝʥ. ʆʩʳ ʪʝשʜʝʫʜʽש çʢʝʩʽʥʜʽʣʽʢè 

ʞᴅʥʝ ʥʦʨʤʘʣʜʳץ ʪװʨʜʝʛʽ ʪʝשʜʝʫʣʝʨʽʥ ʞʘʟʳשʳʟ ʞᴅʥʝ ʙʘʩ ʥװʢʪʝʜʝʥ 

  .ʳʟשʳʥ ʪʘʙʳסʪʳץʘʰʳץ

7. ʭ+ʫ-3=0 ʪװʟʫʽʥʽש yx 42 =  ʧʘʨʘʙʦʣʘʩʳʤʝʥ ץʠʳʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ 

ʪʘʙʳשʳʟ. ʉʫʨʝʪʽʥ ʩʘʣʳשʳʟ. 
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10 ï ʥײʩץʘ  

1. ɸ(1;-2) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 2ʭ-3ʫ-6=0 ʪװʟʫʽʥʝ  ʧʝʨʧʝʥʜʠʢʫʣʷʨ  ʪװʟʫʜʽש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

2. 3ʭ+2ʫ-6=0  ʪװʟʫʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʤʝʥ  ץʠʳʣʳʩʫ ʥװʢʪʝʣʝʨʽʥ  

ʪʘʙʳשʳʟ. ʉʫʨʝʪʽʥ ʩʘʣʳשʳʟ. 

3.  ɸ(3;-7) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʞᴅʥʝ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʦʩʪʝʨʽʤʝʥ ʙʽʨʜʝʡ 

ʢʝʩʽʥʜʽʣʝʨʤʝʥ ץʠʷʪʳʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

4. ʭ-2ʫ+7=0, 2ʭ-4ʫ+3=0 ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ ʘʥʳץʪʘשʳʟ.  

5.  ʈ(3;4) ʥװʢʪʝʩʽʥʽ4  שʭ-3ʫ-5=0 ʪװʟʫʽʥʝ ʪװʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʩʳʥ ʪʘʙʳשʳʟ.  

6.  3ʭ-2ʫ+10=0, 
2

5

2

3
-= xy  ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ 

  .ʳʟשʪʳ ʪʘʙʳץʪʳץʘʰʳץ

7.  ɸ(-2;3) ʞᴅʥʝ ɺ(8;9) ʥװʢʪʝʣʝʨʽ ʰʝשʙʝʨʜʽש ʜʠʘʤʝʪʨʣʝʨʽʥʽש ʙʽʨʝʫʽʥʽש 

  .ʳʟשʨʳײץ ʜʝʫʽʥשʪʝ שʙʝʨʜʽשʰʪʘʨʳ  ʙʦʣʩʳʥ. ʆʩʳ ʰʝװ

 

ɾʘʟʳץʪʳץʪʘסʳ ʩʳʟʳץʪʘʨסʘ ʘʨʥʘʣסʘʥ  ʝʩʝʧʪʝʨʜʽש ʰʳסʘʨʫ װʣʛʽʣʝʨʽ. 

1 ʤʳʩʘʣ. ɸ(3;2) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʞᴅʥʝ Ox ᴇʩʽʤʝʥ 0135  ʙײʨʳʰ 

ʞʘʩʘʡʪʳʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

ʐʝʰʫʽ. (3.6)  ʞᴅʥʝ  (3.8) ʬʦʨʤʫʣʘʣʘʨʳ  ʙʦʡʳʥʰʘ  ʪװʟʫʜʽש ʙײʨʳʰʪʳץ 

ʢʦʵʬʬʠʮʠʝʥʪʽ  11350 -==tgk ,  ʘʣ ʦʥʳש  ʪʝשʜʝʫʽ ( )32 --=- xy  ʥʝʤʝʩʝ  

xy -=1  ʪʝש ʙʦʣʘʜʳ. 

2 ʤʳʩʘʣ. ʈ(-6;4) ʥװʢʪʝʩʽʥʝʥ 4ʭ-5ʫ+3=0  ʪװʟʫʽʥʝʥ ʪװʩʽʨʽʣʛʝʥ ʧʨʦʝʢʮʠʷʩʳʥ  

ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ. (3.8) ʞᴅʥʝ  (3.14) ʬʦʨʤʫʣʘʣʘʨʳ  ʙʦʡʳʥʰʘ  ʈ(-6;4)  ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʪʽʥ  ʞᴅʥʝ  4ʭ-5ʫ+3=0  ʪװʟʫʽʥʝ ʧʝʨʧʝʥʜʠʢʫʣ̫ ʨ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʘʤʳʟ, 

ʷסʥʠ  

)6(
4

5
4 +-=+ xy   ʥʝʤʝʩʝ 01445 =++ yx  

5x+4y+14=0 ʞᴅʥʝ 4ʭ-5ʫ+3=0 ʪװʟʫʣʝʨʽʥʽץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽ,  ʷסʥʠ  

Ý
í
ì
ë

=+-

=++

0354

01445

yx

yx
)1;2(

1

2
--Ý

í
ì
ë

-=

-=
N

y

x
 

ʥװʢʪʝcʽ ʙʝʨʽʣʛʝʥ ʈ(-6;4) ʥװʢʪʝʩʽʥʽש  ʧʨʦʝʢʮʠʷʩʳ ʙʦʣʘʜʳ. 

3 ʤʳʩʘʣ. 5x-y+7=0 ʞᴅʥʝ 3ʭ+2ʫ=0 ʪʝשʜʝʫʣʝʨʽʤʝʥ  ʙʝʨʽʣʛʝʥ ʪװʟʫʣʝʨʜʽש 

ʘʨʘʩʳʥʜʘסʳ j ʙײʨʳʰʳʥ  ʪʘʙʳשʳʟ. 

ʐʝʰʫʽ. (3.12) ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʪװʟʫʣʝʨʜʽש ʙײʨʳʰʪʳץ ʢʦʵʬʬʠ-

ʮʠʝʥʪʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ  j-ʙײʨʳʰʳʥ  ʪʘʙʘʤʳʟ. 

,
2

3
,5 21 -== kk    .

4
1

5
2

3
1

5
2

3
p

jj =Ý=

Ö-

--

=tg  

4 ʤʳʩʘʣ. 01642 22 =+-+ yxyx  ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ץʠʩʳץʪʳש ʪװʨʽʥ 

ʞᴅʥʝ ʦʨʥʘʣʘʩʫʳʥ  ʘʥʳץʪʘשʳʟ. 
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ʐʝʰʫʽ. ɹʝʨʽʣʛʝʥ ʪʝשʜʝʫʜʝʛʽ ʭ ʞᴅʥʝ ʫ ʘʡʥʳʤʘʣʳʣʘʨʳ ʙʦʡʳʥʰʘ 

  ʥʠסʪʳʨʳʧ, ʷץʘ ʜʝʡʽʥ ʪʦʣʳץʢʚʘʜʨʘʪ ץʰʝʣʽʢʪʝʨʜʽ   ʪʦʣʳװʰʤװ

36)4(2)2( 22 =++- yx    ʥʝʤʝʩʝ   1
18

)4(

36

)2( 22

=
+

+
- yx

 

ʵʣʠʧʧʠʩʪʽש  ʪʝשʜʝʫʽʥ ʘʣʘʤʳʟ.  ɹײʜʘʥ   (3.17) ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ  ʵʣʠʧʧʠʩʪʽש 

ʞʘʨʪʳ ʦʩʪʝʨʽ 23,6 == ba ,  ʘʣ  ʮʝʥʪʨʽ  ʄ(2;-4) ʥװʢʪʝʩʽʥʜʝ ʦʨʥʘʣʘʩʘʜʳ. 

5 ʤʳʩʘʣ. ö
÷

õ
æ
ç

å

2

3
;60M  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ, ʘʩʠʤʧʪʦʪʘʣʘʨʳ 

4

3
°=y  

ʪװʟʫʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

ʐʝʰʫʽ. ö
÷

õ
æ
ç

å

2

3
;60M  ʥװʢʪʝʩʽ ʛʠʧʝʨʙʦʣʘʥʳש ʙʦʡʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ, ʜʝʤʝʢ 

ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘʜʳ, ʷסʥʠ 1
4

936
22
=-

ba
  ʞᴅʥʝ (3.19) 

ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ .
4

3
°=

b

a
 ɹײʜʘʥ a  ʞᴅʥʝ b ʘʨץʳʣʳ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥʽש 

ʰʝʰʽʤʽʥ ʪʘʙʘʤʳʟ: 18,32 22 == ba  ʜʝʤʝʢ (3;18)  ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ   

1
1832

22

=-
yx

 

ʛʠʧʝʨʙʦʣʘʥʳש ʪʝשʜʝʫʽ ʙʦʣʘʜʳ.  

6 ʤʳʩʘʣ.  03103 2 =++- yxx  ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʛʝʥ ץʠʩʳץʪʳש ʪװʨʽʥ ʞᴅʥʝ 

ʦʨʥʘʣʘʩʫʳʥ ʘʥʳץʪʘשʳʟ.  

ʐʝʰʫʽ. ɹʝʨʽʣʛʝʥ ʪʝשʜʝʫʜʝʛʽ x - ʘʡʥʳʤʘʣʳʩʳ ʙʦʡʳʥʰʘ װʰ ʤװʰʝʣʽʢʪʽש 

ʪʦʣʳץ ʢʚʘʜʨʘʪʳʥ ʙᴇʣʽʧ, 

2

3

5
3

3

16
ö
÷

õ
æ
ç

å
--=- xy  ʪʝשʜʝʫʽʥ ʘʣʘʤʳʟ. ɹײʣ ʪʝשʜʝʫ  

(3.20) ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʪᴇʙʝʩʽ ö
÷

õ
æ
ç

å

3

16
;

3

5
0M - ʥװʢʪʝʩʽʥʜʝ  ʘʣ ʬʦʢʫʩʳ ö

÷

õ
æ
ç

å

2

3
;0F  

ʥװʢʪʝʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʧʘʨʘʙʦʣʘ ʙʦʣʘʜʳ. 
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4-ʪʘʨʘʫ.  ʂʝשʽʩʪʽʢʪʝʛʽ ʘʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷ 

 

1 ʂʝשʽʩʪʽʢʪʝʛʽ ʞʘʟʳץʪʳץʪʘʨ ʞᴅʥʝ ʪװʟʫʣʝʨ 

 

1.1 ʂʝשʽʩʪʽʢʪʝʛʽ ʘʥʘʣʠʪʠʢʘʣʳץ  ʛʝʦʤʝʪʨʠʷʥʳץ שʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨʽ 

 

1. ɽʢʽ ʥװʢʪʝʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץ. 

ʂʝשʽʩʪʽʢʪʝʛʽ ʝʢʽ );;( 1111 zyxM ʞᴅʥʝ );;( 22122 zyxM  ʥװʢʪʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ d 

  :ʳסʪʳץʘʰʳץ
2

12

2

12

2

12 )()()( zzyyxxd -+-+-=                    (4.1) 

ʬʦʨʤʫʣʘʩʳʤʝʥ ʝʩʝʧʪʝʣʝʜʽ. 

2. ʂʝʩʽʥʜʽʥʽ ʙʝʨʽʣʛʝʥ ץʘʪʳʥʘʩʪʘ ʙᴇʣʫ. 

x, y, z ʢʦʦʨʜʠʥʘʪʪʘʨʳ ʙʘʨ. ʄ ʥװʢʪʝʩʽ, );;( 1111 zyxM  ʞᴅʥʝ );;( 22122 zyxM  

ʥװʢʪʝʣʝʨʽʤʝʥ ʰʝʢʪʝʣʛʝʥ 
21MM  ʢʝʩʽʥʜʽʩʽʥ 
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 :ʘʪʳʥʘʩʪʘ ʙᴇʣʫʽץ
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x                   (4.2) 

ʬʦʨʤʫʣʘʣʘʨ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ. 

ɽʛʝʨ ʄ ʥװʢʪʝʩʽ ʢʝʩʽʥʜʽʥʽש ʦʨʪʘʩʳʥʜʘ ʙʦʣʩʘ, ʦʥʜʘ l=1 ʞᴅʥʝ ʦʥʳש 
ʢʦʦʨʜʠʥʘʪʘʩʳ: 
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=                     (4.3) 

ʬʦʨʤʫʣʘʣʘʨ  ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ.  

 

ɾʘʪʪʳסʫʣʘʨ.  

1. A(4;3;5), B(-3;2;1), C(2;-3;0) ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ʆʩʳ ʥװʢʪʝʣʝʨʜʽש 

ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞʘʟʳץʪʳץʪʘʨʳʥʜʘסʳ ʧʨʦʝʢʮʠʷʣʘʨʳʥ ʪʘʙʳשʳʟ:  

1) ʆʭʫ ʞʘʟʳץʪʳסʳʥʜʘסʳ; 2) ʆʭz ʞʘʟʳץʪʳסʳʥʜʘסʳ. 

ɾʘʫʘʙʳ: 1)  )0;3;4(-xyA , ).0;3;2(),0;2;3( --xyxy CB    

                2) ),5;0;4(xzA  ).0;0;2(),1;0;3( xzxz CB -  

2. ɹʘʩ ʥװʢʪʝʜʝʥ ɸ(4;-2;-4) ʞᴅʥʝ ɺ(-4;12;6) ʥװʢʪʝʣʝʨʽʥʝ ʜʝʡʽʥʛʽ 

 .ʽʟשʪʳ ʝʩʝʧʪʝץʪʳץʘʰʳץ

ɾʘʫʘʙʳ: ʆɸ = 6; OB =14. 

3.  )1;0;3(),3;4;1(),1;2;3 321 --- MMM  .ʪᴇʙʝʣʝʨʽ ʙʝʨʽʣʛʝʥ שʨʳʰʪʳײʰʙװ 

ʆʩʳ װʰʙײʨʳʰʪʳץ שʘʙʳʨסʘʣʘʨʳʥʳש ʦʨʪʘʩʳʥ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ:  (2;-1;1); (-1;-2;2); (0;1;0). 

4.  ɸɺʉD ʧʘʨʘʣʣʝʣʦʛʨʘʤʳʥʳש ʝʢʽ ʪᴇʙʝʩʽ  ɸ(2;-3;-5), ɺ(-1;3;2) ʞᴅʥʝ ʦʥʳש 

ʜʠʘʛʦʥʘʣʜʘʨʳʥʳץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽ ɽ(4;-1;7) ʙʝʨʽʣʛʝʥ. ʆʩʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʥʳש 

ʙʘʩץʘ ʝʢʽ ʪᴇʙʝʩʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ. 

ɾʘʫʘʙʳ: ʉ(5;1;19)  ʞᴅʥʝ  D(9;-1;12). 
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5. ɸ(3;-1;2), ɺ(0;-4;2) ʞᴅʥʝ ʉ(-3;2;1) ʪᴇʙʝʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ װʰʙײʨʳʰʪʳש 

ʪʝש ʙװʡʽʨʣʽ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝשʽʟ.  

6.  ɸ(-3;4;8) ʥװʢʪʝʩʽʥʝʥ ץʘʰʳץʪʳסʳ 12-ʛʝ ʪʝש ʙʦʣʘʪʳʥ ʘʙʩʮʠʩʩ ᴇʩʽʥʜʝʛʽ 

ʥװʢʪʝʥʽ ʪʘʙʳשʳʟ.                                                     ɾʘʫʘʙʳ:  (5;0;0) ʞᴅʥʝ (11;0;0).       

7. ɸ(1;-3;7) ʞᴅʥʝ ɺ(5;7;-5) ʥװʢʪʝʣʝʨʽʥʝʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ 

ʦʨʜʠʥʘʪʘ ʦʩʽʥʜʝʛʽ ʥװʢʪʝʥʽ ʪʘʙʳשʳʟ.                                              ɾʘʫʘʙʳ: (0;2;0). 

8. A(3;3;3) ʞᴅʥʝ B(-1;5;7) ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. AB ï ʢʝʩʽʥʜʽʩʽʥ װʰ ʪʝש 

ʙᴇʣʽʢʢʝ ʙᴇʣʽʧ M ʞᴅʥʝ N ʥװʢʪʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳשʳʟ.  

ɾʘʫʘʙʳ:  .
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9. )1;4;2(1M ʞᴅʥʝ )5;2;3(2 -M  ʥװʢʪʝʣʝʨʽʥʝʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘ 

ʦʨʥʘʣʘʩץʘʥ Oz ï ᴇʩʽʥʽש ʙʦʡʳʥʜʘסʳ ʥװʢʪʝʥʽ ʪʘʙʳשʳʟ.            ɾʘʫʘʙʳ:  .
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;0;0 ö
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õ
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10. ʊᴇʙʝʣʝʨʽ A(2;3;4); B(3;1;2) ʞᴅʥʝ C(4;-1;3) ʥװʢʪʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

    .ʳʟ.      ɾʘʫʘʙʳ: (3;1;3)שʢʦʦʨʜʠʥʘʪʘʩʳʥ ʪʘʙʳ שʮʝʥʪʨʽʥʽ ץʘʫʳʨʣʳ שʨʳʰʪʳײʰʙװ

 

1.2 ʂʝשʽʩʪʽʢʪʝʛʽ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʣʝʨʽ 

 

ɼʝʢʘʨʪʪʳץ ʢʦʦʨʜʠʥʘʪʘ ʞװʡʝʩʽʥʜʝʛʽ ᴅʨʙʽʨ ʞʘʟʳץʪʳץ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ 

ʪʝשʜʝʫʣʝʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ᴅʨʙʽʨ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʪʝשʜʝʫ ʞʘʟʳץʪʳץʪʳ 

ʘʥʳץʪʘʡʜʳ. ɹʝʨʽʣʛʝʥ ʞʘʟʳץʪʳץץʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢʝʟ ʢʝʣʛʝʥ ʚʝʢʪʦʨʜʳ 

ʞʘʟʳץʪʳץʪʳש (ʥᴇʣʛʝ ʪʝש ʝʤʝʩ) ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʳ ʜʝʡʜʽ. 

ʅʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨ };;{ CBAn=  ʞᴅʥʝ );;( 0000 zyxM  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 

ʞʘʟʳץʪʳץ:  

0)()()( 000 =-+-+- zzCyyBxxA                    (4.4) 

ʪʝשʜʝʫʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ (4.1 ʩʫʨʝʪ). 

4.1 ʩʫʨʝʪ 

 

ɾʘʟʳץʪʳץʪʳש ʞʘʣʧʳ ʪʝשʜʝʫʽ:  

           0=+++ DCzByAx                              (4.5) 

ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ, ʤײʥʜʘסʳ  };;{ CBAn=  ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨ. 

ɽʛʝʨ ʞʘʟʳץʪʳץ ʪʝשʜʝʫʽʥʜʝ  A, B, C, D  - ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש  ʙʨ̔ʜʝ-ʙʽʨʽ 

ʥᴇʣʛʝ ʪʝש ʝʤʝʩ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳ ʪװʨʣʝʥʜʽʨʫʣʝʨ ʘʨץʳʣʳ:  
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      1=++
c

z

b

y

a

x
                                         (4.6) 

ʪװʨʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘסʳ  

C

D
c

B

D
b

A

D
a -=-=-= ,,  

ʩʘʥʜʘʨ r ʩᴅʡʢʝʩ Ox, Oy, Oz ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʥ ʞʘʟʳץʪʳץʧʝʥ ץʠʷʪʳʥ 

ʢʝʩʽʥʜʽʣʝʨʜʽײ שʟʳʥʜʳסʳ  (ᴅʨץʘʡʩʳʩʳ ʙʘʩ ʥװʢʪʝʜʝʥ ʙʘʩʪʘʧ ʝʩʝʧʪʝʣʝʜʽ). ɹײʣ 

ʪʝשʜʝʫʜʽ ʞʘʟʳץʪʳץ  çʢʝʩʽʥʜʽʣʽʢè ʪʝשʜʝʫʽ ʜʝʡʜʽ.  

01111 =+++ DzCyBxA  ʞᴅʥʝ 02222 =+++ DzCyBxA  ʞʘʟʳץʪʳץʪʘʨʳʥʳש 

ʘʨʘʩʳʥʜʘסʳ  j ïʙײʨʳʰʳ  
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2
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nn
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=j              (4.7) 

ʬʦʨʤʫʣʘʩʳ  ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ.  

ɾʘʟʳץʪʳץʪʳש ʧʘʨʘʣʣʝʣʴʜʽʢ ʰʘʨʪʳ:  

         ,
2

1

2

1

2

1

C

C

B

B

A

A
==                                           (4.8) 

ʘʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳץ ʰʘʨʪʳ 

          0212121 =++ CCBBAA                                     (4.9) 

ʬʦʨʤʫʣʘʣʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɾʘʟʳץʪʳץʪʳש 

       0coscoscos =-++ pzyx gba                          (4.10) 

ʪʝשʜʝʫʜʽ ʦʥʳש ʥʦʨʤʘʣʴʜʳץ ʪʝשʜʝʫʽ ʜʝʧ ʘʪʘʣʘʜʳ, ʤײʥʜʘסʳ ʨ ï ʩʘʥʳ ʙʘʩ 

ʥװʢʪʝʜʝʥ ʞʘʟʳץʪʳץץʘ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץ, ʘʣ  gba cos,cos,cos  - ʥʦʨʤʘʣʴʜʳץ 

ʚʝʢʪʦʨʜʳש ʙʘסʳʪʪʘʫʳʰ ʢʦʩʠʥʫʩʪʘʨʳ. ɹʘסʳʪʪʘʫʳʰ ʢʦʩʠʥʫʩʪʳ ʝʩʝʧʪʝʛʝʥʜʝ 

ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʜʳש ʙʘסʳʪʳʥ ʙʘʩ ʥװʢʪʝʜʝʥ ʞʘʟʳץʪʳץץʘ ץʘʨʘʡ ʘʣʳʥʫʳ 

ʢʝʨʝʢ.  

 );;( 0000 zyxM  - ʢʝשʽʩʪʽʢʪʽש ʢʝʟ ʢʝʣʛʝʥ ʥװʢʪʝʩʽ ʙʦʣʩʳʥ. ɽʛʝʨ ʞʘʟʳץʪʳץ 

ʥʦʨʤʘʣʴʜʳץ ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ 0M  ʥװʢʪʝʩʽʥʝʥ ʞʘʟʳץʪʳץץʘ ʜʝʡʽʥʛʽ 

  :ץʪʳץʘʰʳץ

|coscoscos| 000 pzyxd -++= gba                     (4.11) 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ. 

ɾʘʟʳץʪʳץʪʳש ʞʘʣʧʳ 0=+++ DCzByAx  ʪʝשʜʝʫʽʥ  

222

1

CBA ++
°=m  

ʥʦʨʤʘʣʴʜʳץ ʢᴇʙʝʡʪʢʽʰʢʝ ʢᴇʙʝʡʪʫ ʘʨץʳʣʳ ʦʥʳ ʞʘʟʳץʪʳץʪʳש ʥʦʨʤʘʣʴʜʳץ 

ʪʝשʜʝʫʽʥʝ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ, ʤײʥʜʘסʳ ʥʦʨʤʘʣʴʜʳץ ʢᴇʙʝʡʪʢʽʰʪʽש ʪʘשʙʘʩʳ 

ʞʘʟʳץʪʳץʪʳש ʞʘʣʧʳ ʪʝשʜʝʫʽʥʽש ʙʦʩ ʤװʰʝʩʽʥʽש ʪʘשʙʘʩʳʥʘ ץʘʨʘʤʘ-ץʘʨʩʳ 

ʪʘשʙʘʤʝʥ ʘʣʳʥʘʜʳ.  

ɽʛʝʨ ʞʘʟʳץʪʳץ ʞʘʣʧʳ ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ );;( 0000 zyxM  

ʥװʢʪʝʩʽʥʝʥ ʦʩʳ ʞʘʟʳץʪʳץץʘ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץ  
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222

000

CBA

DCzByAx
d

++

+++
=                          (4.12) 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ. 

 

ɾʘʪʪʳסʫʣʘʨ. 

1. }3;2;1{ -=n  ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʳ ʙʘʨ ʞᴅʥʝ )1;1;2(0 -M  ʥװʢʪʝʩʽʥʝʥ 

ᴇʪʝʪʽʥ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                           ɾʘʫʘʙʳ:  x-2y+3z+3=0. 

2. }3;0;5{ -=n ʥʦʨʤʘʣʴʜʳץ ʚʝʢʪʦʨʳ ʙʘʨ ʞᴅʥʝ ʙʘʩ ʥװʢʪʝʜʝʥ ᴇʪʝʪʽʥ 

ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                               ɾʘʫʘʙʳ:  5x-3z=0. 

3. ʈ(2;-1;-1) ʥװʢʪʝʩʽ ʙʘʩ ʥװʢʪʝʜʝʥ ʞʘʟʳץʪʳץץʘ ʪװʩʽʨʽʣʛʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש ʪʘʙʘʥʳ. ʆʩʳ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

                                                                                ɾʘʫʘʙʳ: 2x-y-z-6=0. 

4.  x-2y-3z+2=0 ʞʘʟʳץʪʳסʳʥʘ ʧʘʨʘʣʣʝʣʴ ʈ(2;2;-2) ïʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 

ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                          ɾʘʫʘʙʳ: x-2y-3z-4=0. 

5.  2x-2y+z-13=0  ʞᴅʥʝ  x+z-6=0 ʞʘʟʳץʪʳץʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ.                                                                                                 ɾʘʫʘʙʳ: .
4

p
     

6. )5;4;3(0 -M  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ  }1;1;3{1 -=a  ʞᴅʥʝ  }1;2;1{2 -=a  ʚʝʢʪʦʨʳʥʘ 

ʧʘʨʘʣʣʝʣʴ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                   ɾʘʫʘʙʳ: x+4y+7z+16=0. 

7. ʂʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʥ 3x-4y-6z+12=0 ʞʘʟʳץʪʳסʳʤʝʥ ץʠסʘʥʜʘסʳ 

ʢʝʩʽʥʜʽʣʝʨʜʽ ʪʘʙʳשʳʟ.                                                       ɾʘʫʘʙʳ:  a=-4, b=3, c=2.          

8. ɸ(2;-1;1) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʪᴇʤʝʥʛʽ ʞʘʟʳץʪʳץʪʘʨסʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 1) 2x-z+1=0 ʞᴅʥʝ y=0. 2) 2x-y+3z-1=0 ʞᴅʥʝ 

x+2y+z=0.                                                ɾʘʫʘʙʳ: 1) ʭ+2z-4=0. 2) ï7x+y+5z+10=0. 

9.  ɸ(1;-1;2), ɺ(2;1;2) ʞᴅʥʝ ʉ(1;1;4) װʰ ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʞʘʟʳץʪʳץʪʳש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                                    ɾʘʫʘʙʳ: 2ʭ-ʫ+z-5=0. 

10. ʊᴇʤʝʥʛʽ ʥᴇʤʽʨʣʝʥʛʝʥ ʞʘסʜʘʡʜʳש ᴅʨץʘʡʩʳʩʳʥʳש ʙʝʨʽʣʛʝʥ ʥװʢʪʝʜʝʥ 

ʙʝʨʽʣʛʝʥ ʞʘʟʳץʪʳץץʘ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʘʨʳʥ   ʪʘʙʳשʳʟ: 

1) M(-2;-4;3),   2x-y+2z+3=0.               2) N(2;-1;-1) ,   16x-12y+15z-4=0. 

3) P(3;-6;7),      4x-3z-1=0.                         ɾʘʫʘʙʳ:  1)  1.        2) 1.      3)   2.     

11. ʊᴇʤʝʥʛʽ  ʧʘʨʘʣʣʝʣʴ ʞʘʟʳץʪʳץʪʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʘʨʜʳ 

ʝʩʝʧʪʝשʽʟ. 

1) 4x-2y+4z-21=0,        2x-y+2z+9=0. 

2) 16x+12y-15z+50=0, 16x+12y-15z+25=0. 

                                                                                ɾʘʫʘʙʳ: 1)  5,5.     2) 1.             

12.   x-2y+2z-8-0  ʞᴅʥʝ  x+z-6=0 ʞʘʟʳץʪʳץʪʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ.                                                                                               ɾʘʫʘʙʳ:   .
4

p
    

13.  2x-2y+z-3=0  ʞʘʟʳץʪʳסʳʥʘ ʧʘʨʘʣʣʝʣʴ  ʞᴅʥʝ ʦʜʘʥ d=5 ץʘʱʳץʪʳץʪʘ 

ʦʨʥʘʣʘʩץʘʥ ʞʘʟʳץʪʳץʪʘʨʜʳש ʪʝשʜʝʫʣʝʨʽʥ ײץʨʳשʳʟ. 

                                                            ɾʘʫʘʙʳ: 2x-2y+z+12=0; 2x-2y+z-18=0. 
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14. 2x-2y+z-3=0 ʞʘʟʳץʪʳסʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʞᴅʥʝ ʆʭ ʞᴅʥʝ ʆʫ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨ ᴇʩʪʝʨʽʥ ʩᴅʡʢʝʩ 
3

2
,2 =-= ba  ʢʝʩʽʥʜʽʣʝʨʽʤʝʥ ץʠʷʪʳʥ 

ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                ɾʘʫʘʙʳ: .0223 =+-- zyx   

15.  ɸ(3;-1;2) ʞᴅʥʝ ɺ(4;-2;-1) ʥװʢʪʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. ɸ ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ 

ʞᴅʥʝ .ABʚʝʢʪʦʨʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʪʳʥ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

                                                                              ɾʘʫʘʙʳ: .023 =+-- zyx  

16. 2x-2y+z-3=0, 2x-2y+z+27=0 ʧʘʨʘʣʣʝʣʴ ʞʘʟʳץʪʳץʪʘʨʳʥʳש 

ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץʪʳ ʪʘʙʳשʳʟ.                                                    ɾʘʫʘʙʳ:  10. 

17. A(2;0;4) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ x-7y+2z=0,  5x+3y-z=0 ʞʘʟʳץʪʳץʪʘʨʳʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ  ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

         ɾʘʫʘʙʳ:  .01543811 =-++ zyx   

18. 3x-y-4z=0 ʞʘʟʳץʪʳסʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ( )1;15;21 -M   ʞᴅʥʝ ( )2;1;32M  

ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

                                                                       ɾʘʫʘʙʳ:  .0407119 =-+- zyx   

19. 1M  (3;-1;2), 2M (4;-1;-1), 3M  (2;0;2) ʥװʢʪʝʣʝʨʽʥʝʥ ᴇʪʝʪʽʥ ʞʘʟʳץʪʳץʪʳש 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                         ɾʘʫʘʙʳ: .0833 =-++ zyx      

20. { } { }3;2;1,1;2;3 =--=


ba  ʚʝʢʪʦʨʣʘʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ               

M(2;-3;1) ʥװʢʪʝʩʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

                                                                                  ɾʘʫʘʙʳ: .02=+-+ zyx  

 

1.3 ʂʝשʽʩʪʽʢʪʝʛʽ ʪװʟʫ ʩʳʟʳץʪʘʨ 

 

ʂʝשʽʩʪʽʢʪʝʛʽ ʢʝʟ ʢʝʣʛʝʥ ʩʳʟʳץʪʘʨ ᴇʟʜʝʨʽʥʽש ʪʝשʜʝʫʣʝʨʽʤʝʥ ʙʝʨʽʣʛʝʥ ʝʢʽ 

ʙʝʪʪʝʨʜʽץ שʠʳʣʳʩʫ ʩʳʟʳץʪʘʨʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɼʝʨʙʝʩ ʞʘסʜʘʡʜʘ l ʪװʟʫ 

ʩʳʟʳסʳ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʝʢʽ ʪʝשʜʝʫʣʝʨʜʽש ʦʨʪʘץ ʙʝʨʽʣʫʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ʗסʥʠ,  

í
ì
ë

=+++

=+++
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2222

1111

DzCyBxA

DzCyBxA
 

ʄײʥʜʘסʳ, 111 ,, CBA  ʙʽʨʽʥʰʽ ʪʝשʜʝʫʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ 222 ,, CBA  ʝʢʽʥʰʽ 

ʪʝשʜʝʫʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣ ʝʤʝʩ. ɹײʣ ʞʘסʜʘʡʜʘ ʞʘʟʳץʪʳץʪʘʨ  

ʧʘʨʘʣʣʝʣʴ ʙʦʣʤʘʡʜʳ ʞᴅʥʝ ʙʝʪʪʝʩʧʝʡʜʽ. ʂʝשʽʩʪʽʢʪʝʛʽ ʪװʟʫʜʽש ʦʩʳʥʜʘʡ ʪװʨʜʝ 

ʙʝʨʽʣʫʽʥ ʪװʟʫʜʽש ʞʘʣʧʳ ʪʝשʜʝʫʽ ʜʝʡʜʽ. ɹʽʨ ʞᴅʥʝ ʩʦʣ ʪװʟʫʜʽש ᴇʟʽʥ ᴅʨʪװʨʣʽ ץʦʩ 

ʞʘʟʳץʪʳץʪʘʨʜʳץ שʠʳʣʳʩʫʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʪʳʥʳʥ ʘʡʪʘʡʳץ.  

ɽʛʝʨ  l  ʪװʟʫʽ };;{ pnma=  ʚʝʢʪʦʨʳʥʘ ʧʘʨʘʣʣʝʣʴ ),,( 0000 zyxM  ʥװʢʪʝʩʽ 

ʘʨץʳʣʳ ᴇʪʩʝ ʦʥʜʘ ʦʥʳש ʪʝשʜʝʫʽʥ  

p
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yy

m

xx 000 -
=

-
=

-
                               (4.13) 
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ʪװʨʽʥʜʝ ʞʘʟʫסʘ ʙʦʣʘʜ  r(4.2 ʩʫʨʝʪ). 

4.2 ʩʫʨʝʪ 

 

ʊװʟʫʜʽש ʦʩʳʥʜʘʡ ʪװʨʜʝ ʙʝʨʽʣʫʽʥ ʪװʟʫʜʽש ʢʘʥʦʥʜʳץ ʥʝʤʝʩʝ ץʘʨʘʧʘʡʳʤ 

ʪʝשʜʝʫʽ ʜʝʡʜʽ. ɹʝʨʽʣʛʝʥ ʪװʟʫʜʽש ʙʦʡʳʥʜʘ ʥʝʤʝʩʝ ʦסʘʥ ʧʘʨʘʣʣʝʣʴ ʦʨʥʘʣʘʩץʘʥ 

ʥᴇʣʛʝ ʪʝש ʝʤʝʩ ʢʝʟ ʢʝʣʛʝʥ ʚʝʢʪʦʨʜʳ ʪװʟʫʜʽש ʙʘסʳʪʪʘʫʳʰ ʚʝʢʪʦʨʳ ʜʝʡʜʽ.  

ɽʛʝʨ ʙʘסʳʪʪʘʫʳʰ ʚʝʢʪʦʨʜʳש ʙʽʨ ʥʝʤʝʩʝ ʝʢʽ ʢʦʦʨʜʠʥʘʪʳ ʥᴇʣʛʝ ʪʝש ʙʦʣʩʘ, 

ʦʥʜʘ ʪװʟʫʜʽץ שʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʽʥʽש ʞʘʟʳʣʫ ʪװʨʽ ʩʘץʪʘʣʘʜʳ. ʊװʟʫʜʽש 

 :ʥʠסʳʣʳ ʙʝʣʛʽʣʝʡʤʽʟ, ʷץʘʪʳʥʘʩʪʘʨʜʳ t  ʘʨץ שʜʝʫʽʥʜʝʛʽ ʪʝשʘʨʘʧʘʡʳʤ ʪʝץ

t
p
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m
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=
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=
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- 000 . 

ʆʩʳʜʘʥ ʪװʟʫʜʽש ʘסʳʤ ʢʦʦʨʜʠʥʘʪʪʘʨʳʥ t ʧʘʨʘʤʝʪʨʽ ʘʨץʳʣʳ ᴇʨʥʝʢʪʝʩʝʢ, 

ʦʥʜʘ  l  ʪװʟʫʽʥʽש  
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mtxx
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0

0

                                      (4.14) 

ʧʘʨʘʤʝʪʨʣʽʢ ʪʝשʜʝʫʣʝʨʽʥ ʘʣʘʤʳʟ.  

ɽʛʝʨ  1l  ʞᴅʥʝ 2l  ʪʝשʜʝʫʣʝʨʽʥ ץʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʣʝʨʤʝʥ ʙʝʨʽʣʩʝ, ʷסʥʠ  

:)( 1l ;
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ʦʥʜʘ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ j  ʙײʨʳʰʳ };;{ 1111 pnma =  ʞᴅʥʝ };;{ 2222 pnma =  

ʙʘסʳʪʪʘʫʳʰ ʚʝʢʪʦʨʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʧʝʥ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ʦʣ  

                       
2

2

2

2

2

2

2

1

2

1

2

1

212121cos
pnmpnm

ppnnmm

++++

++
=j                       (4.15) 

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ.  

ɽʢʽ ʪװʟʫʜʽש ʧʘʨʘʣʣʝʣʴʜʽʢ ʰʘʨʪʳ: 

                                        .
2

1

2

1

2

1

p

p

n

n

m

m
==                                        (4.16) 

ɸʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳץ ʰʘʨʪʳ: 

                                          .0212121 =++ ppnnmm                                (4.17) 

ʌʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ.  

ɽʛʝʨ  l  ʪװʟʫʽ  
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p
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+++=ʳ 0סʪʳץʜʝʫʽʤʝʥ, ʘʣ a ʞʘʟʳשʘʨʘʧʘʡʳʤ ʪʝץ DCzByAx  ʞʘʣʧʳ 

ʪʝשʜʝʫʽʤʝʥ ʙʝʨʽʣʩʝ, ʦʥʜʘ ʪװʟʫ ʤʝʥ ʞʘʟʳץʪʳץʪʳש ʘʨʘʩʳʥʜʘסʳ j  ʙײʨʳʰʳ:  

222222
sin

pnmCBA

CpBnAm

++++

++
=j                       (4.18)    

ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʽʥʝʜʽ.  

ʊװʟʫ ʤʝʥ ʞʘʟʳץʪʳץʪʳש ʧʘʨʘʣʝʣʣʝʣʴʜʽʢ ʰʘʨʪʳ:  

  .0=++ CpBnAm                                  (4.19) 

ʊװʟʫ ʤʝʥ ʞʘʟʳץʪʳץʪʳש ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳʢ ʰʘʨʪʳ:  

                                  .
p

C

n

B

m

A
==                                      (4.20)                                                                          

                                                                                                          

ɾʘʪʪʳסʫʣʘʨ. 

1. )3;0;2(0M  ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ:  

1)  )5;3;2( -=a  ʚʝʢʪʦʨʳʥʘ  2)  
1

1

2

2

5

1

-

+
=

+
=

- zyx
 ʪװʟʫʽʥʝ 3) ʆʭ ᴇʩʽʥʝ          

4)  ʆʫ ᴇʩʽʥʝ 5)  ʆz ᴇʩʽʥʝ ʧʘʨʘʣʣʝʣʴ ʪװʟʫʣʝʨʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ. 

ɾʘʫʘʙʳ: 
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ʊװʟʫʣʝʨʜʽש ʞʘʣʧʳ ʪʝשʜʝʫʽʥ ʦʣʘʨʜʳץ שʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʣʝʨʽʥʝ ʢʝʣʪʽʨ̔שʽʟ: 

ɾʘʫʘʙʳ: 1)  .
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3. ɹʝʨʽʣʛʝʥ ʝʢʽ ʥװʢʪʝʜʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽץ שʘʨʘʧʘʡʳʤ ʪʝשʜʝʫʣʝʨʽʥ ײץʨʳשʳʟ: 

 1)  (1;-2;1),  (3;1;-1).  2)  (3;-1;0),  (1;0;-3).  3)  (3;-2;1), (0;-2;3). 

ɾʘʫʘʙʳ: 1) .
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3

2

2

1

-

-
=

+
=

- zyx
  2) .

31

1

2

3 zyx
=

-

+
=

-
   3) .

2

3

0

2

30 -

-
=

+
=

zyx
 

4.  ɸ(2;-3;4)  ʥװʢʪʝʩʽʥʝʥ  ʆz ᴇʩʽʥʝ ʪװʩʽʨʽʣʛʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʜʳש 

                  .ʳʟשʨʳʧ ʞʘʟʳײץ ʜʝʫʽʥשʘʨʘʧʘʡʳʤ ʪʝץ

     ɾʘʫʘʙʳ:  .
0

4

3

3

2

2 -
=

+
=

-

- zyx
     

5. ʊװʟʫʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʩװʡʽʨ ʙײʨʳʰʪʳ ʪʘʙʳשʳʟ:             

,
21

2

1

3 zyx
=

-

+
=

-
.

2

5

1

3

1

2 +
=

-
=

= zyx

                                               
ɾʘʫʘʙʳ: 60Ü. 
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6. 
î
í

î
ì

ë

+-=

=

-=

3

,0

,23

tz

y

tx

 ʞᴅʥʝ 

î
í

î
ì

ë

-=

=

-=

.3

,0

,12

tz

y

tx

 ʪװʟʫʣʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʜʦסʘʣ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ.                                                                                               ɾʘʫʘʙʳ: 135Ü. 

7. ʊᴇʤʝʥʛʽ ʥᴇʤʽʨʣʝʥʛʝʥ ʪװʟʫʣʝʨ ʤʝʥ ʞʘʟʳץʪʳץʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰʪʳ 

ʪʘʙʳשʳʟ: 

1) 
1

3

2

1

1

1 -
=

+
=

+ zyx
  ʞᴅʥʝ  .042 =-++ zyx   

2)  
í
ì
ë

+-=

-=

232

,13

xz

xy
 ʞᴅʥʝ  .042 =-++ zyx  

ɾʘʫʘʙʳ: 1) .
6

1
sin)2.

6

5
sin =j=j  

8. ʊᴇʤʝʥʛʽ ʥᴇʤʽʨʣʝʥʛʝʥ ʪװʟʫ ʤʝʥ ʞʘʟʳץʪʳץʪʳץ שʠʳʣʳʩʫ ʥװʢʪʝʩʽʥ 

ʪʘʙʳשʳʟ: 

1) 
62

1

1

1 zyx
=

-

+
=

-
 , .0132 =-++ zyx  

2) ,
2

1

1

1

2

+
=

-
=

zyx
   .02932 =-++ zyx  

3) 
î
í

î
ì

ë

+-=

+=

-=

1

,2

12

tz

ty

tx

    .0323 =-+- zyx  

ɾʘʫʘʙʳ: 1)  (2;-3;6);   2)  (6;4;5);   3)  (5;5;-2). 

9. 
3

2

2

3

1

2 +
=

-
=

- zyx

 
ʪװʟʫʽ ʞᴅʥʝ (3;4;0) ʥװʢʪʝʩʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ 

ʞʘʟʳץʪʳץʪʳש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ: .052 =++- zyx  

10. Oy ᴇʩʽʥʝ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ ʄ(1;-2;2) ʥװʢʪʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʪװʟʫʜʽש 

ʧʘʨʘʤʝʪʨʣʽʢ  ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ:  x=0, y=3t, z=0. 

11. ʊᴇʙʝʣʝʨʽ A(2;3;-1), B(1;-2;0) ʞᴅʥʝ C(-3;2;2) ʥװʢʪʝʣʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

 A - ʪᴇʙʝʩʽʥʝʥ ᴇʪʝʪʽʥ ʞᴅʥʝ AB ʞᴅʥʝ AC ʚʝʢʪʦʨʣʘʨʳʥʘ  שʨʳʰʪʳײʰʙװ

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʘʪʳʥ ʪװʟʫʜʽש ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.  

ɾʘʫʘʙʳ:   .
24

1

2

3

14

2

-

+
=

-

-
=

-

- zyx
   

12. ,  - ʥװʢʪʝʣʝʨʽ ʘʨץʳʣʳ ᴇʪʝʪʽʥ ʪװʟʫʜʽש 

ʧʘʨʘʤʝʪʨʣʽʢ ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                ɾʘʫʘʙʳ: x=2+t; y=4t-1; z=-1.  

13. ʊᴇʙʝʣʝʨʽ A(1;-1;3), B(3;-4;9) ʞᴅʥʝ C(-5;11;7) ʙʦʣʘʪʳʥ װʰʙײʨʳʰʪʳש  

ɸ - ʪᴇʙʝʩʽʥʽש ʽʰʢʽ ʙײʨʳʰʳ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ ʙʠʩʩʝʢʪʨʠʩʘʩʳʥʳץ שʘʨʘʧʘʡʳʤ 

ʪʝשʜʝʫʽʥ ײץʨʳשʳʟ.                                                   ɾʘʫʘʙʳ:       


