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;484A4 >4> C9D9E9K9A<9 86GI C?BE>BEF9=: 3 7, 2 5x y z x y     . � 
>4K9EF69 BCBDAB= FBK>< 6;SFP FBK>G, ?9:4MGR 6 C?BE>BEF< Oxy. 

7. !4C<E4FP GD46A9A<9 C?BE>BEF<, CDBIB8SM9= K9D9; C9D6GR CDS@GR 

C4D4??9?PAB 6FBDB=: 3 3 1 3
;

3 1 2 1 1 2

x y z x y z   
   

 
. 

8. !4=F< G7B? @9:8G C?BE>BEFS@<. 3 5 0, 2 5 16 0.x y x y z        

9. �4AO GD46A9A<9 >D<6B= 2-7B CBDS8>4 2 22 2 8 3 0x y x y      < 
GD46A9A<9 CDS@B= 2 3 0x y   . !4=F< >4ABA<K9E><= 6<8 GD46A9A<S 
>D<6B=; FBK>< C9D9E9K9A<S >D<6B= < CDS@B=; E89?4FP K9DF9:. 

10. �4AB GD46A9A<9 >D<6B= 6 CB?SDAB= E<EF9@9 >BBD8<A4F: 6sin .r φ 
!4=F< B5?4EFP BCD989?9A<9 HGA>J<<, CBEFDB<FP >D<6GR < BCD989?<FP 
6<8 GD46A9A<S 6 89>4DFB6B= E<EF9@ 9 >BBD8<A4F. 



11. #D<69EF< 84AAB9 GD46A9A<9 CB69DIABEF< 2 2 2144 9 144 0x y z     > 
>4ABA<K9E>B@G 6<8G. #BEFDB<FP CB69DIABEFP @9FB8B@ E9K9A<=. 

12. �484AO GD46A9A<S 86GI CB69DIABEF9=: 2 2 1 0, 2 1x z y y z      . 

#BEFDB<FP B59 CB69DIABEF< < ?<A<R <I C9D9E9K9A<S. !4C<E4FP 
GD46A9A<S ?<A<< C9D9E9K9A<S CB69DIABEF9= < GD46A9A<9 99 CDB9>J<< 
A4 C?BE>BEFP Oxz. #BEFDB<FP CDB9>J<R ?<A<< C9D9E9K9A<S ;484AAOI 
CB69DIABEF9= A4 ;484AAGR C?BE>BEFP. 

 

�BAFDB?PA4S D45BF4 № 1 

1. �4AO 69>FBDO: . !4=F< 69>FBDO 
. "CD989?<FP 8?<AO 69>FBDB6 , E>4?SDAO= 

>648D4F 69>FBD4 , E>4?SDAB9 CDB<;6989A<9 69>FBDB6 , G7B? 
@9:8G 69>FBD4@< . 

2. �B>4;4FP, KFB FBK><  

S6?SRFES 69DL<A4@< FD4C9J<<. !4=F< 8?<AO 99 BEAB64A<=. 

3. �9>FBDO  B5D4;GRF  G7B? . !4=F< 8?<AG 69>FBD4 

, 9E?<  

4. �4AO >BBD8<A4FO 69DL<A K9FOD9IG7B?PA<>4 ABCD: 

. �B>4;4FP, KFB 
97B 8<47BA4?< 6;4<@AB C9DC9A8<>G?SDAO. 

5. !4=F< E>4?SDAB9 CDB<;6989A<9 69>FBDB6: . 

6. 'EF4AB6<FP, 5G89F ?< FD9G7B?PA<> E 69DL<A4@< �(-3,4), �(-9,6), %(5,2) 
D46AB598D9AAO@.  

7. !4=F< A4CD46?SRM<9 >BE<AGEO 69>FBD4 pnma


32  , 9E?< 
)2,3,4(),1,1,2(),2,5,4(  pnm


. 

8. �4AO 69>FBDO ÿ⃗ = (1; 2; 21),  Ā⃗⃗ ⃗ = (3; 21; 22). �OK<E?<FP [2ÿ⃗ 2 Ā⃗⃗ ×ÿ⃗ + 2Ā⃗⃗]. 
9. 'CDBEF<FP 6OD4:9A<9: [2ÿ⃗ 2 3Ā⃗⃗⃗⃗⃗ × ÿ⃗ + 4Ā⃗⃗] 
10. !4=F< C?BM48P FD9G7B?PA<>4 E 69DL<A4@< 6 FBK>4I 

. 

11. #DB69D<FP, S6?SRFES ?< 69>FBD4  

>B@C?4A4DAO@<. 
 

�BAFDB?PA4S D45BF4 № 2 

 

1. �4A4 CDS@4S -2х + 3G 3 6 = 0. "CD989?<FP C4D4@9FDO k  < b. 

2. �4AO FBK>< �(1,2), �(3,3) < %(3,1). !4=F< 6OEBFG FD9G7B?PA<>4 ��%, 
BCGM9AAGR <; 69DL<AO �. 
3. !4=F< FBK>G C9D9E9K9A<S CDS@B= ý−124 = þ−93 = ÿ−11  < C?BE>BEF< 3ý + 5þ 2 ÿ 22 = 0 

)0;4;8();2;1;2(  ba


abdac


 ,2 dиc


d


dиc


dиc


)1;3;2(),5;3;2(),3;4;0(),0;1;2(  DCBA

bиa


6

 

bac

32  .1;2  ba



)1;3;4(),1;5;8(),3;2;2(),2;3;4(  DCBA

kjiqkjip

4;3 

)2;4;3()3;3;1(),2;2;2( CBA

)1;1;1()7;5;2(),2;2;1(  cba




4. #BEFDB<FP Q??<CE 9х2
+25G2=225. !4=F< CB?GBE<, >BBD8<A4FO HB>GEB6, 

Q>EJ9AFD<E<F9F. 
5. %BEF46<FP GD46A9A<9 IBD8O B>DG:ABEF< ý2 + þ2 = 49, 89?SM9=ES 6 FBK>9 � 
(1,2) CBCB?4@. 
6. #D<69EF< 84AAO9 GD46A9A<S CB69DIABEF9= > >4ABA<K9E>B@G 6<8G. 
#BEFDB<FP CB69DIABEF< @9FB8B@ E9K9A<=: 4) 

2 2 27 6 5 4 4 18 0x y z xy yz      ;   5) 23 1z x   

 

"9EFB6B9 ;484A<9 
«�B69DIABEF< 6FBDB7B CBDS8>4» 

 

1 #B69DIABEFP, ;484AA4S 
GD46A9A<9@ F(x,y,z)=0 , 789 
F(x,y,z) - -@AB7BK?9A 6FBDB= 
EF9C9A<, A4;O649FES& 

 

1. FD4AEJ9A89AFAB=; 
2. 4?795D4<K9E>B= 6FBDB7B CBDS8>4; 
3. >648D4F<KAB=; 
4. CB69DIABEFPR 6D4M9A<S. 

2. � E9K9A<< >BAGE4 C?BE>BEFPR, 
A9 CDBIB8SM9= K9D9; 69DL<AG 
< <@9RM9= G7B? A4>?BA4 > 
C?BE>BEF< Oxy, CB?GK<@& 

 

1. Q??<CE; 
2. 7<C9D5B?G; 
3. C4D45B?G; 
4. C4DG C9D9E9>4RM<IES CDS@OI. 

3. %GMABEFP @9FB84 E9K9A<= 
EBEFB<F 6 E?98GRM9@& 

1. 79B@9FD<K9E><9 B5N9>FO ;484RF E 
CB@BMPR K<E9?, GD46A9A<=, 
A9D469AEF6 <?< <I E<EF9@ < <;GK4RF 
79B@9FD<K9E><9 E6B=EF64 H<7GD 
4A4?<F<K9E><@< @9FB84@<; 
2. EFDBSF C9D9E9K9A<9 84AAB= 
CB69DIABEF< E 8DG7<@< CB69DIABEFS@< 
6FBDB7B CBDS8>4 < BCD989?SRF 
GD46A9A<S CB?GK9AAOI ?<A<= 
C9D9E9K9A<S; 
3. CB69DIABEFP C9D9E9>4RF 
C?BE>BEFS@<, C4D4??9?PAO@< 
>BBD8<A4FAO@ C?BE>BEFS@, < CB 6<8G 
?<A<= C9D9E9K9A<S EG8SF B 
CB69DIABEF<; 
4. CB69DIABEFP C9D9E9>4RF D4;?<KAO@< 
CDS@O@<, CDBIB8SM<@< K9D9; A4K4?B 
>BBD8<A4F, < CDB9J<DGRF CB?GK9AAO9 
FBK>< C9D9E9K9A<S A4 >BBD8<A4FAO9 
C?BE>BEF< 
 

4 �4>B9 <; 84AAOI GD46A9A<= A9 
BCD989?S9F J<?<A8D<K9E>GR 
CB69DIABEFP  

1. 
2 2

2 2
1

x y

a b
   



2. 
2 2

2 2
0

x y

a b
   

3. 
2 2 2

2 2 2
0

x y z

a b c
    

4. 2 0x   
5 %9K9A<9@ CB69DIABEF< 

2 24 3 12 0x y z    C?BE>BEFPR 
5x   S6?S9FES 

1. Q??<CE 
2. 7<C9D5B?4 
3. C4D45B?4 
4. C4D4 C9D9E9>4RM<IES CDS@OI 

6 #B69DIABEFP, BCD989?S9@4S 
GD46A9A<9@ 2 2 2 ( )x y f y   

@B:9F 5OFP CB?GK9A4 
6D4M9A<9@ 

1.  ?<A<< ( ),z 0y f x  6B>DG7 BE< 
"I, 
2. ?<A<< ( ), 0y f z y  6B>DG7 BE< "G 
3. ?<A<< ( ), 0z f y x  6B>DG7 BE< "G 
4. ?<A<< ( ),z 0y f x  6B>DG7 BE< "z 

7 'D46A9A<9 
2 2

2 2
2

x y
z

a b
 

BCD989?S9F& 

1. Q??<CF<K9E><= C4D45B?B<8 
2. Q??<CF<K9E><= J<?<A8D 
3. 7<C9D5B?<K9E><= C4D45B?B<8 
4. B8ABCB?BEAO= 7<C9D5B?B<8 
 

�A8<6<8G4?PAB9 ;484A<9 №2: 

 

1. %BEF46<FP GD46A9A<S D959D < 7D4A9= FD9I7D4AA<>4 (D9A9 >D<6B= 
cos , sin , tx a t y b t z e    6 FBK>9 t0 = 0. 

2. !4=F< A4FGD4?PAO9 GD46A9A<S ?<A<< ( ch , sh , )r a t b t at . 

3.  

4. !4C<E4FP GD46A9A<9 >4E4F9?PAB= C?BM48< < ABD@4?< > CB69DIABEF< 
2 2 22 3 4 0x y z     6 FBK>9 � (3,1,31). 

5. !4=F< 74GEEB6G < ED98ARR >D<6<;AO CB69DIABEF< . 
6. �OK<E?<FP ABD@4?PAGR >D<6<;AG >D<6B= 0au cυ  , ?9:4M9= A4 
Q??<CEB<89 cos cos , cos sin , sinx a u υ y b u υ z c υ    6 FBK>9 � (0,b,0). 

7. !4=F< 7?46AO9 A4CD46?9A<S < 7?46AO9 >D<6<;AO CDS@B7B 79?<>B<84 
cos , sin ,x u υ y u υ z aυ   . 

 

�BAFDB?PA4S D45BF4 №3: 

 

1.1. �?S ;484AAOI >D<6OI  � ∶ { ý =  2 ∙ √(2 ∙ � + 1)3þ = 3 ∙ �2  ,   :  y – x
2
 + 4x – 4 

< ;A4K9A<S C4D4@9FD4  t0 = 0  A4=8<F9: 
1) B5?4EF< BCD989?9A<S >D<6OI  ,  . 

2) >4E4F9?PAGR < ABD@4?P >  ,     CD<  t = t0 . 

3) A4FGD4?PAO= C4D4@9FD 8?S  . 
4) CBDS8B> EBCD<>BEAB69A<S    E    CD<  t = t0 . 



5) D48<GE 864:8O EBCD<>4E4RM9=ES CD<  t = t0  E    B>DG:ABEF< < 
>D<6<;AG. 

1.2. �?S 84AAB= >D<6B=   ∶  {ý = �3 2 2 ∙ �2þ = 2 ∙ �2 2 1ÿ = 3 ∙ � + 1   CD<  t0 = 1  A4=8<F9: 

1) GD46A9A<S ABD@4?PAB= < EBCD<>4E4RM9=ES C?BE>BEF< < 
GD46A9A<9 >4E4F9?PAB= >   . 

2) D9C9D  (D9A9,  >D<6<;AG < >DGK9A<9 8?S   . 
3) �B>4:<F9, KFB 9E?< >D<64S J9?<>B@ ?9:<F 6 B8AB= C?BE>BEF<, FB 
9ё >DGK9A<9 FB:89EF69AAB D46AB AG?R. 
 

�BAFDB?PA4S D45BF4 №4: 

 

�?S CB69DIABEF<  П :  x2
 + 2y2

 + z
2
 = 4  < FBK><  M(–1; 0; √3)  A4 A9=  

A4=8<F9: 
1. C4D4@9FD<;4J<R CB69DIABEF< 65?<;< 84AAB= FBK><. 
2. EF4A84DFAO= 54;<E >4E4F9?PAOI 69>FBDB6 6 FBK>9  M. 

3. GD46A9A<9 >4E4F9?PAB= C?BE>BEF< 6 QFB= FBK>9. 
4. I-R  <  II-R  >648D4F<KAO9 HBD@G 6 FBK>9  M. 

5. 74GEEB6G < ED98ARR >D<6<;AO 6 FBK>9  M. 

 

�BCDBEO 8?S >B??B>6<G@4 №1 

 

1. +FB A4;O649FES @AB7B@9DAO@ 96>?<8B6O@ CDBEFD4AEF6B@, BEAB6AO9 
<AEFDG@9AFO 97B <;GK9A<S? 

2. +FB F4>B9 D97G?SDA4S >D<64S? 
3. �4><9 EGM9EF6GRF ECBEB5O ;484A<S D97G?SDAOI >D<6OI? 

4. %HBD@G?<DG=F9 CBASF<9 C?BE>B= >D<6B= < E@OE? 9ё >D<6<;AO. 

5. %HBD@G?<DG=F9 CBASF<9 CDBEFD4AEF69AAB= >D<6B= < E@OE?. 
6. +FB F4>B9 >D<6<;A4 < >DGK9A<9? 
7. #DBEF4S D97G?SDA4S CB69DIABEFP 3 QFB&  

8. "EAB6AO9 ECBEB5O ;484A<S CB69DIABEF9=. 
9. +FB F4>B9 >4E4F9?PA4S C?BE>BEFP CB69DIABEF<? 

10.  +FB F4>B9 CDBEFD4AEF64 >4E4F9?PAOI 69>FBDB6? 

11. #9D64S >648D4F<KA4S HBD@4. "CD989?9A<9. 
12. �FBD4S >648D4F<KA4S HBD@4. "CD989?9A<9. 
13.  �A4K9A<9 >648D4F<KAOI HBD@ 8?S <;GK9A<S CB69DIABEF9=. 

14. �B;@B:AO9 EH9DO CD<?B:9A<= 79B@9FD<K9E><I 45EFD4>J<=, 
A9B5IB8<@OI 8?S GEC9LAB7B <;GK9A<S @4F9@4F<K9E><I < F9BD9F<>B-
<AHBD@4J<BAAOI 8<EJ<C?<A, D9L9A<S ;484K, 6B;A<>4RM<I 6 
@4F9@4F<>9 < 8DG7<I CDBH9EE<BA4?PAOI EH9D4I. 

 

 



�BCDBEO 8?S >B??B>6<G@4 №2: 

 

1.  9FD<K9E><9 CDBEFD4AEF64. "F>DOFO9 @AB:9EF64 < <I E6B=EF64. 
2. !9CD9DO6AO9 BFB5D4:9A<S @9FD<K9E><I CDBEFD4AEF6. 
3. &BCB?B7<K9E><9 CDBEFD4AEF64. %6B=EF64 ;4@>AGFOI @AB:9EF6. 
4.  �4;4 FBCB?B7<K9E>B7B CDBEFD4AEF64. 
5. �AGFD9AABEFP, ;4@O>4A<9 < 7D4A<J4 @AB:9EF64. 
6. #B8CDBEFD4AEF64 FBCB?B7<K9E>B7B CDBEFD4AEF64. 
7. !9CD9DO6AO9 BFB5D4:9A<S FBCB?B7<K9E><I CDBEFD4AEF6. 
8. �B@9B@BDH<;@O, FBCB?B7<K9E><9 F<CO < FBCB?B7<K9E><9 E6B=EF64. 
9. )4GE8BDHB6O FBCB?B7<K9E><9 CDBEFD4AEF64. 
10. 1%6S;ABEFP. !9CD9DO6AO= B5D4; < ;4@O>4A<9 E6S;AB7B @AB:9EF64. 
11.  �D<F9D<= E6S;ABEF<. %6S;AO9 @AB:9EF64 A4 CDS@B=. 
12. "5N98<A9A<9 E6S;AOI @AB:9EF6. �B@CBA9AFO E6S;ABEF<. 
13. �<A9=A4S E6S;ABEFP. %6S;AB9, AB A9 ?<A9=AB E6S;AB9 @AB:9EF6B. 
14.  #DB<;6989A<9 CGF9=. �B@CBA9AFO ?<A9=AB= E6S;ABEF<. 
15. �B@C4>FABEFP. !9B5IB8<@O9 GE?B6<S 6 @9FD<K9E>B@ CDBEFD4AEF69 
16. �D<F9D<= >B@C4>FABEF< 6 96>?<8B6B@ CDBEFD4AEF69. 
17. !9CD9DO6AO= B5D4; >B@C4>FAB7B CDBEFD4AEF64. �D<F9D<= 
7B@9B@BDH<;@4. 
  



2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< 
(Q>;4@9A) 

 

�BCDBEO > Q>;4@9AG (2 E9@9EFD) 
 

1. #BASF<9 69>FBD4 A4 C?BE>BEF< < 6 CDBEFD4AEF69. �B??<A94DABEFP < 
D469AEF6B 69>FBDB6. 
2. %?B:9A<9 69>FBDB6. %6B=EF64 EG@@O 69>FBDB6. 
3. #DB<;6989A<9 69>FBD4 A4 K<E?B, 97B E6B=EF64.  
4. �<A9=A4S >B@5<A4J<S 69>FBDB6. �<A9=A4S ;46<E<@BEFP < 
A9;46<E<@BEFP. 
5. &9BD9@O B ?<A9=AB= ;46<E<@BEF< 69>FBDB6. 
6. �4;<E. $4;?B:9A<9 69>FBD4 CB 54;<EG.  
7. #B?SDAO9, J<?<A8D<K9E><9 < EH9D<K9E><9 >BBD8<A4FO. 
8. �9>4DFB64 E<EF9@4 >BBD8<A4F. �4;<EAO9 69>FBDO < >BBD8<A4FO. 
9. !4CD46?SRM<9 >BE<AGEO 69>FBD4. 
10. #DB9>J<S 69>FBD4 A4 BEP. 
11. %>4?SDAB9 CDB<;6989A<9 69>FBDB6. 
12. �?795D4<K9E><9 E6B=EF64 E>4?SDAB7B CDB<;6989A<S. 
13. !9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<9 C9DC9A8<>G?SDABEF< 69>FBDB6. 
"DFB7BA4?PABEFP 69>FBDB6. '7B? @9:8G 69>FBD4@<. 
14. �OD4:9A<9 E>4?SDAB7B CDB<;6989A<S 6 89>4DFB6OI >BBD8<A4F4I. '7B? 
@9:8G 69>FBD4@<. �?<A4 69>FBD4. 
15. #D46O9 < ?96O9 FDB=>< 69>FBDB6. "CD989?9A<9 69>FBDAB7B 
CDB<;6989A<S 69>FBDB6. 
16. %6S;P 69>FBDAB7B CDB<;6989A<S E >B??<A94DABEFPR 69>FBDB6. &9BD9@4 
B 6OD4:9A<< C?BM48< C4D4??9?B7D4@@4 K9D9; 69>FBDAB9 CDB<;6989A<9. 
17. %@9L4AAB9 CDB<;6989A<9 FD9I 69>FBDB6, 97B 79B@9FD<K9E><= E@OE?. 
18. <%BK9F4F9?PAB9= E6B=EF6B E@9L4AAB7B CDB<;6989A<S. %6S;P 
E@9L4AAB7B CDB<;6989A<S E >B@C?4A4DABEFPR < ?<A9=AB= ;46<E<@BEFPR 
69>FBDB6. 
19. �?795D4<K9E><9 E6B=EF64 69>FBDAB7B CDB<;6989A<S. 
20. �OD4:9A<9 69>FBDAB7B < E@9L4AAB7B CDB<;6989A<= K9D9; 89>4DFB6O 
>BBD8<A4FO.  
21. �6B=AB9 69>FBDAB9 CDB<;6989A<9. 
22. #D9B5D4;B64A<S 89>4DFB6OI >BBD8<A4F A4 C?BE>BEF<. �OD4:9A<9 
>BQHH<J<9AFB6 CD9B5D4;B64A<S K9D9; G7B? CB6BDBF4 B8AB= E<EF9@O 
>BBD8<A4F BFABE<F9?PAB 8DG7B=. 
23. 'D46A9A<9 ?<A<< A4 C?BE>BEF<. �?795D4<K9E><9 ?<A<<. 
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