NHINBUAYAJBHBIE TUITIOBBIE 3AJIAHUSA
_ IO JUMCHHUIIVINHE
«/IMHEUHASA AJITEBPA U ®YHKIIMU HECKOJIBKUX ITEPEMEHHBIX»

Paznen 1. JUHEMHAS AJITEBPA.

1. IIpeocmaeums eekmop d 6 eude nuneiinoi KOoMOuHauuu 6eKmopoeé a, 5,6 .
1.1a=(@12-1),b=(-2,0,3),c=(-11-1), d=(-2731).
1.2 a=(2,1,0),b=(0,1,c=(4,2,1), d=(313).
1.3a=(510),b=(2-13),c=(100,-1), d=(1327).

1.4 a=(4,1,1),b=(2,0,-3),c=(-12,1), d=(-95,5).
1.5a=(1,0,2),b=(0,11),c=(2,-1,4), d=(3-34).

1.6 a=(0,1,3),b=(2,-1),c=(2,0,-1), d=(318).
1.7a=(14,1),b=(-320),c=(10-12), d=(-9 -8 -3).
1.8 a=(3,1,0),b=(-121),c=(-10,2), d=(33 -1).
1.9a=(0,5),b=(-132),c=(0,-11), d=(5150).
1.10 a=(-12,1),b=(2,0,3),c =11 -1, d=(-17,-4).
1.11 a=(0,5,1),b =(3,2,-1),c =(-1,1,0), d=(-15,5,6).
1.12 a=(2,1,0),b =(1, -10),c =(-3,2,5), d=(23,—-14,30).
1.13a=(0,3,1),b=(1,-12),c=(2,-1,0), d=(-17,0).
1.14 a=(114),b=(-3,0,2),c=(12 -1, d=(-13 2,18).
1.15 a=(0,-1,2),b=(3,1,-1),c=(4,0,1), d=(0,-8,9).
1.16 a=(3,2,0),b=(1-12),c=(-111), d=(11-14).
1.17 a=(10,1),b=(0,-2,1),c=(13,0), d=(89,4).

1.18 a=(1L14),b=(0,-3,2),c=(2,1,-1), d=(6,5—-14).
119 a=(1-2,0),b=(-113),c=(10,4), d=(6,-17).
1.20 a=(110),b=(0,1,-2),c=(10,3), d=(2,-111).
1.21 a=(0,1,-2),b=(3,-1,1),T=(4,1,0), d=(-509,-13).
122 a=(12,-1),b=(3,0,2),c=(-111), d=(8112).
1.232=(0,1,2),b=(1,0,1),c=(110), d=(-247).

1.24 a=(2,0,1),b=(1,10),c=(4,12), d=(8,0,5).

1.25 a=(0,11),b =(-2,0,1),c=(3,1,0), d=(-19,-17).
1.26 a=(-2,0,1),b=(1,3,-1),c=(0,4,1), d=(-5-55).
1.27 a=(10,1),b=(1-2,0),c=(0,31), d=(2,75).

1.28 a=(10,2),b =(-1,0,1),c=(2,5,-3), d=(115,-3).
1.29 a=(1,3,0),b=(2,-1,1),c=(0,-1,2), d=(6,12-1).



1.30 a=(5,-1,-2),b=(2,3,0),c=(-2,1,1), d=(14 -1).

2. Bovtuucnumv pamne cucmemvl apumemuueckux 6eKmopoé u yCmaHO8UMb eé
JIUHCUH)YIO 3A6UCUMOCMb UIU HE3A6UCUMOCHb.

2.1. % =111, %, =(1212), % =(3,1,3,1), X, =(0,1,1,0) .

2.2. %, =135-1),% =(2,-1,-3,4), % =(51-17), X, =(7,7,9,) .
2.3. %, =(211),%, =(10,2), % =(414), X, =(5,2,0) .

2.4, % =(1351),% =(213,4), % =(5,117),%, =(7,7,9,1) .

2.5. % =(2,4,2),%, =(-1,-2,-1), % =(3,5,1), X, =(-2,1,8), X% = (4,7,2) .
2.6. X, =(135,7),% =(3,135), X3 =(-5,3,2,1), X, =(0,2,3,4) .

2.7. %, =13,-1,2), %, =(2,-1,3,5), X%, =(1,10,-6,1) .

2.8. % =(121),%, =(,-110), X =(-11,-6), X, =(2,5,1) -

2.9. x,=110,3), X, =(0,-3,3,-3), % =(-2,2,~4,-2)..

2.10. x, =(1,2,1,-1), X, =(2,3,3,0), X, =(3,1,8,7), X, = (4,—1,13,14).
2.11. % =(135,7), % =(3,1,3,5), % =(-5,3,2,1), X, =(-7,5,4,1)
2.12. % =121,-1), %, =(2,3,3,0), X; =(3,1,8,7), X, =(5,-1,16,17)..
2.13. x,=(2,4,2), %, =(1,2,1), %, =(3,5,1), X, =(-2,2,8), X = (4,7,2) .
2.14. % =(3,2,4), %, =(2,-1,5), % =(-1,3,-5), X, =(-3,0,-6) .
2.15. % =(1,7,17,3), X, =(0,4,10,), %, = (3,1,1,4), X, =(2,2,4,3).
2.16. x,=(2,2,31), % =(2,4,1,7), %; =(4,10,1,17), X, = (3,1,4,3).
2.17. x =(1,2,2), %X, =(3112), % =(1L12), X, =(3,-116) .

2.18. % =(211), % =(4,2,2), X3 =(3,1,4), X, =(5,3,0) .

2.19. x, =(1,2,3-1),%X, =(2,31,-1), % =(314,2), X, = (1,—4,-7,5) .
2.20. x,=(15,4,3), X, =(21,-1,-3), X% =(-1,2,3,4), X, =(1,1,0,-1) .
2.21. % =(14,2,6), % =(1,3,15), % =(,-1,-31), X, =(-11,3,-1) .
2.22. % =1,2,2), %, =(0,1,-1), X3 = (4,11,5), X, = (-1,2,-6) .

2.23. X, =(1,3,0,-1), %, =(2,1,-3,-1), % =(3,2,-4,3), X, =(0,3,2,4) .
2.24. %, =(1,35,6), X, = (1,3,1,11), X; =(1,3,13,16), X, = (1,3,9,11) .
2.25. % =(1,21-1), % =(2,-3,9,12), X3 =(3,1,8,7), X, =(2,4,2,-2)..
2.26. %, =(1,0,4),%, =(7,4,8), X; = (17,10,18), X, = (-1,1,7) .

2.27. x,=(-1,2,6,0), X, =(5,1,1,3), X, = (4,0,-1,4), X, =(2,-3,4,-2) .
2.28. % =111, % =1211), % =1131),X, =(L2,-11).

2.29. % =(137,4),%, =(0,2,-3,9), % =(3,1,6,3), X, =(4,5,8,15) .
2.30. x, =(1,2,1,1), %, =(2,1,1,-3), X, = (1,0,1,-1), X, =(-1,-2,1,3) .

3. anvt éexmoput a,b,c,d € R®. ITokazams, umo éexkmopwt a,b,c oopasyiom 6asuc R®
u Haumu Koopbuuambt eeKkmopa d_ 6 amom dazuce.
3.1. a=@1-1-1), b=(0,1,1), €=(-1,0,1), d=(-335).
3.2.a=(110), b=(-1,0-1), c=@111), d=(02-1).
3.3.a=(2-31), b=(3-31), ct=(2-12), d=(6-81).



3.4.a=(110), b=(01), ct=@111), d=(231).

35.a=(213), b=(421), c=(345), d=(132).

3.6. a=(231), b=(-12-2), t=(@121), d=(2-21).

3.7.a=(121), b=(2-13), t=(3-14), d=(516).

3.8. a=(-10,2), b=(-221), ¢t=(1-32), d=(L4-6).

3.9.a=1-10), b=(0,1-1), ¢©=(0,0,1), d=(2,-10).

3.10. a=(33-1), b=(310), t=(-121), d=(-10.2).

3.11. a=(0,12), b=(0,1), t=(-124), d=(-247).

3.12. a=@130), b=(2,-11), ©=(0,-12), d=(612 -1).

3.13. a=(2,1,-1), b=(0,32), ct=@1-11), d=(1-44).

3.14. a=(4,11), b=(2,0,-3), €t= (121) d =(-9,5,5).

3.15. a=(-2,0,1), b=(@13-1), ©=(0,4,1), d=(-5-5,5).

3.16. a=(51,0), b=(2-13), t= (10 -1, d=(@1327).

3.17. a=(0,11), b=(-201), ¢©=(3,10), d=(-19,-17).

3.18. a=(1,0,2), b=(0,11), t=(2,-14), d=(3-34).

3.19. a=(310), b=(-121), t=(-10,2), d=(33 -1).

3.20. a=(-1,21, b=(20,3), c=@11-1), d=(-17-4).

3.21. a=(114), b=(0,-32), t=(21-1), d=(65—14).

3.22. a=(1,-2,0), b=(-113), t=(10,4), d=(6-17).

3.23. a=(2,0,1), b=@110), t=(412), d=(80,5).

3.24. a=(0,13), b=(@12-1), €=(2,0,-1), d=(318).

3.25. a=(1,0,5), b=(-132), ¢c=(0,-11), d=(5150).

3.26. a=(1,1,0), b=(0,1,-2), ¢=(@0,3), d=(2,-111).

3.27. a=10,2), b=(-1,01, t©=(2,5-3), d=(115-3).

3.28. a=(1,2,-1), b=(30,2), ct=(-111), d=(8112).

3.29. a=(@10,1), b=(0,-21), ©=(130), d=(809,4).

3.30. a=(2,1,0), b=@102, c©=(421), d=(313).

4. Haitmu koopounamut éekmopa X 6 oaszuce B =(b",b;.b’), eciu on 3a0an 6 bazuce

B=(b,b,,b,).
b’ =b +b, b’ =b, +b, +2b,

4.1. X, =(1,3,-2),1b," =b, +b, 4.2. X, =(6,-1,3),4 b, =2b ~D,
b,”=b, +b, b3*——b1+ , +b,
=6 +b, +3b, B =B, +B, +-,

4.3. %, =(1,2,4), 6;:%61—62 4.4. X, =(8,4,1),4b,” =5b b,



b’ =b, +b, +4b,
45. %, =(136), ‘;=%51—_2
b, =—b +b, +b,
B =B, +5,+ 35,
4.7. x,=(6,31),1b," = 4b, - b,
, =—b, +b, +b,
b’ =D +b, +6b,
4.9. x, =(2,5,10), 62*=251—_2
b, =-b, +b, +b,
b’ =b, +b, +7b,
4.11. x, =(1,6,12), 6;=%61—52
b, =-b +b, +b,
b’ =b, +b, +8b,
413, %, =(1729) 16, =26 b,
b, =-b +b, +b,
B =B, +B, +b,
4.15. %, =(2,4,3),4b, =—b, - b,
= +b, b,
{WQ+@+§3
4.17. X, =(12,3,-1),1b," =—2b, b,
, =—b +Db, +b,
b’ =b, +b, ~3b,
419. %, =.4-9),1b =26 -5,
b,” =—b, +b, +b,
B =B, +5, + 5,
4.21. %, =(5-5,4),1b, =-4b, - b,
) =~b+b, +b,

4.6. x,=(24,1),

4.8. X, =(1,4,8),

4.10. %, =(10,5,1),

4.12. x, =(-12,6,1),

4.14. x, =(-3,2,4),

4.16. X, =(2,6,-3),

4.18. x,=(1,-4.,9),

4.20. %, =(7,-5,10),

4.22. %, =(1-6,6),
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B =B, +B, + 2B, b =B, +, - 65,
4.23. X, =(6,6,2),{b,” =-5b, b, 4.24. x, =(1,7,-7), 6;:?51—‘2
s bt b, =B, +b, +D,
B =B, +,+ 2B, b =B, +b, ~7b,
4.25. %, =(7,7,2),1b," =—6b, —b, 4.26. %, =(3-88), 5;:%51_;
b =h b, +b, By =5, +b, +
b =b, +b, —8b, b =b, +b, —9b,
4.27. %, =(1-9,9), 5;=§51—52 4.28. %, = (3-10,10), 5;:%51_52
b, =—b, +b, +b, b, =—b, +b, +b,
S E §_ _*:_ — g_
bl—b1+bz+9b3 by bl+z+103
4.29. x,=(9,9,2),<b,” =—-8b, —b, 4.30. x, =(10,10,7), { b," =—9b, —b,
b, =—b, +b, +b, b, =—b, +b, +b,
5. lanvt eexmopwur a,b,c,d cR®’. Tpebyemca eviuuciumo cKaiapHoe npoussedeHue
6eKMoOpos m-n, eciu m=a+2b, N=3C-d u yCMaHOBUMb OPMO2OHATIbLHOCHb 6EKIOPOE
mun.
5.1. a=(0,1,2), b=(0,2), t=(-124), d=(-247).
5.2. a=(130), b=(2-11), t=(0,-12), d=(612-1).
5.3.a=(2,1,-1), b=(0,32), c=@1-11), d=(—44).
54.a=(411), b=(2,0-3), t=(-121), d=(-95,5).
5.5.a=(201), b=@13-1), ©=(041, d=(-5-5,5).
5.6. a=(510), b=(2-13), t=@10,-1), d=(@1327).
5.7.a=(0,11), b=(-2,01), ©=(310), d=(-19-17).
5.8.a=(102), b=(0,11), t=(2,-14), d=(3-34).
5.9.a=(310), b=(-121), t=(-10,2), d=(33 -1).
5.10. a=(-1,22, b=(2,0,3), c=@11-1), d=(-17,-4).
5.11. a=(1,1,4), b=(0,-32), t=(21,-1), d=(65-14).
5.12. a=1-2,0), b=(-113), €=(10,4), d=(6-17).
5.13. a=(2,0,1), b=(@110), t=(412), d=(80,5).
5.14. a=(0,1,3), b=(12,-1), ©=(2,0,-1), d=(318).
5.15. a=(@10,5), b=(-132), ¢=(0,-11), d=(5/150).
5.16. a=(110), b=(0,1,-2), €=(10,3), d=(2,—112).
5.17. a=(@10,2), b=(-1,01, ©=(25-3), d=(115,-3).
5.18. a=(1,2,-1), b=@302), t=(-111), d=(8112).
5.19. a=(@10,1), b=(0,-21), t=(130), d=(8094).
5.20. a=(2,1,0), b=(02), t=(421), d=(313).




5.21. a=@1-1-1), b=(0,1,2), ©=(-10,1), d=(-335).
5.22. a=(1,10), b=(-1,0-1), ¢=@111), d=(0,2-1).
5.23. a=(2-31), b=3-31), t=(2-12), d=(6-81).
5.24. a=(1,1,0), b=(10,1), c=@111), d=(231).
5.25. a=(213), b=(4,21), t=(345), d=(132).
5.26. a=(231), b=(-12-2), t=@121), d=(2-21).
527. a=@121), b=(2-13), c=3-14), d=(516).
5.28. a=(-10,2), b=(-221), t=@1-32), d=(L4-6).
5.29. a=(1-1,0), b=(0,1-1), ©=(0,0,1), d=(2-10).
5.30. a=(33-1), b=(310), t=(-121), d=(-10.2).

6. /Janwvt eexmopwvt X,X,, X, cR®, oobpazyowue oazuc R:. Ilpumensas npoyecc
opmozonanusayuu Ipama-IlImuoma npoussonvusiii 6azuc (%,%,,%,) npocmpancmea R®
npeoodpaszoseams ¢ opmozoHanbHbIU Oasuc (y,,Y,.V,) -

6.1. x, =1LL4), %X=(0,-32), %=(21-1 6.2. x,=(1-2,0), X,=(-113), X=(10,4)
6.3. %x=(2,0,1), X,=(210), %=(4,12) 6.4. x=(0,13), %=012-1), %=(20-1)
6.5. %, =10,5), X =(-132), %=(0-11) 6.6. xl L140), X%=(0,1,-2), %=(0,3)
6.7. ,=10,2), %=(-101), %=(2,5-3) 6.8. x=12-1), %=(30,2), X=(-111)
6.9. x=1001, X=0-21), X%=(@30) 6.10 =(2,10), X% =102, %=(421

6.11. X =0-1-1), X,=(0,11), X,=(-10,1) 6.12. x =(1,1,0), X,=(-1,0,-1), X, =(11)

6.13. x =(2,-31), X,=(3-31), X,=(2-12) 6.14. x =(1,4,0), x,=(10,1), %=1
6.15. X, =(213), X,=(4,21), X,=(3,4,5) 6.16. X, =(2,31), X, =(-12-2), X =121
6.17. x, =121, X,=(2,-13), X =(3,-14) 6.18. X, =(-10,2), X,=(-2,21), X,=(-32)
6.19. x =(1L-10), X,=(0,1-1), X,=(0,0,1) 6.20. x =(33-), X,=(3L0), X =(-121)
6.21. x =(0,1,2), X,=(10,1), X =(-124) 6.22. x =(1,3,0), X,=(2,-11), X, =(0,-12)
6.23. x =(2,1,-1), X,=(0,3,2), X =(-11) 6.24. x =(4,11), X,=(2,0,-3), X, =(-121)
6.25. x =(-2,0,2), X,=(13,-1), X =(0,41) 6.26. x =(5,1,0), X,=(2,-13), X, =(0,-1)
6.27. x =(0,1,1), X,=(-2,0,1), X,=(3,10) 6.28. x =(1,0,2), X,=(0,11), X, =(2,-14)
6.29. x =(3,1,0), X,=(-121), X,=(-10,2) 6.30. x =(-12,1), X,=(2,0,3), X =(11-1)
7. Hatimu 1uneinwlii onepamop C (X) u eco mampuuyy C .

7.1C=A-B, K()‘()z(xz —Xg. X1, % +X3) I§(>‘()=(x2,2x3,x1).

7.2 C=A2, K()‘()z(xz —Xg, X1, % +X3)

7.3 C=A%-B, A(X) = (X = Xg, X1, X +X3), B(X) = (X5,2X3,%).

7.4 C=B*, B(X) = (X5,2X5,%).

7.5 C=2A+38%, A(R) =(Xp —Xg,%1, X +X3),  B(X)=(X5,2X5,%)).

7.6 C=B2, B(X) = (X5,2X3,%).

7.7 C=A%+B?, A(X) = (Xy =Xg3,%, % +%3), B(X) = (X9:2%g,%,)



7.8 C=B?+A, K()‘():(xz—x3,>cl,>cl+x3), I§(>‘():(x2,2x3,x1).
7.9 C=B-A, K()‘()z(xz—xs,xl,xl+x3), I§()‘<)=(x2,2x3,x1).
7.10 C=B-(2A-B), K()‘()z(xz—x3,>cl,>cl+x3), I§()‘<)=(x2,2x3,x1).
711 C=A-(2B-A), K()‘():(xz—x3,x1,x1+x3), I§()‘<):(x2,2x3,x1).
7.12 C=2-(A-B+2A), A()‘()z(xz—x3,xl,x1+x3), §(>‘<):(x2,2x3,x1).

7.13 C=(A-B)?, A()‘():(xz—xg,xl,xl+x3), I§(>‘():(x2,2x3,xl).
7.14 C=B-2A2, A(X) = (Xy =Xg,%,% +X3), B(X) = (X5,2X3,%)
715 C=B-A?, ﬂ()‘()z(xz—xg,xl,xl+x3), §(X)=(x2,2x3,xl).
7.16 C=3A%+B, A(X) = (X = Xg, X, X +%g) B(X) = (X5:2%3, %)
7.17 C=A%+B, A(X) = (Xy —Xg,%,% +X3) 4 B(X) = (X9:2%g,%))
7.18 C=A%?-B?, A(X) = (Xg —Xg.%,% +%3) 4 B(X) = (X5,2%g, X))
7.19 C=2B-A?, A(X) = (Xy = X3, %, % +X3) B(X) = (X5, 2%3, %) -
7.20 C=8B5, B(X) = (X.2X3,%,).

7.21 C=B?-2A, A()‘():(xz—xg,xl,xl+x3), I§(>‘():(x2,2x3,xl).
722 C=A-(B+A), A()‘():(xz—x3,xl,>cl+x3), I§(>‘()=(X2,2x3,xl).
7.23 C=A-B?, K()‘():(xz—xg,xl,xl+x3), I§(>‘<)=(x2,2x3,xl).
724 C=A-(B-A), A(X) = (Xy =%g,%, % +X3), B(X) = (X5,2X3,%)
7.25 C=2-(B+2A%2 +B?), K()‘()z(xz—xs,xl,xl+x3), I§(>‘()=(x2,2x3,x1).
7.26 C=B-(A-B), K()‘():(XZ—XS,xl,x1+x3), I§(>‘():(x2,2x3,x1).
7.27 C=(B-A+B?), ;5\(>‘():(x2 —Xg, Xq, X +X3), B(X) = (X9,2%g,%)
7.28 C=B-(A+B), K()‘():(xz—xs,ﬁ,xl+x3), I§(>‘():(x2,2x3,x1).

729 C=A+B-A-B, /&(Y)Z(XZ—X3,X1,X1+X3), I§(>‘():(x2,2x3,x1).
7.30 C =3B +2A?, A()‘():(x2 —Xg,X1, X +%3), B(X) = (X5,2X3,%,)

8. Jana mampuuya A nuneiinozo onepamopa A(X). Tpebyemca: a) naiimu

codOcmeenHvle YUCIA U GEKMOPbL MAMPUUbL; 0) GLIACHUMb NPUBOOUMA WU Hem
mampuua A K OUAZOHATILHOMY 6UOY U, eclu NPpUeoouMa, mo 3anucamv eé
OUazoHaNbHYI0 hopmy.

2 -10 3 -1 -1 5 -1 -1 2 0 -1
8l. Aa=|-1 2 0 8.2. A=|0 2 -1 8.3. A={0 4 -1 84. A= 1 1 -1
1 -11 0 -1 2 0 -1 4 10 2

2 10 4 10 2 -2 9 0 0
85.Aa=|1 20 86. A=l 1 40 8.7. A=|4 5 -2 88. A=|2 7 -4
“11 3 115 0 3 2 -2 5

o b~ N



30 0 5 0 0
8.9.a=|1 2 1 8.10. A=|1 4 -1

1 -1 2 1 -1 4
3 2 2 6 -2 -1
8.13. A=|0 3 OJ 8.14. A=|-1 5 1}
0 2 1 1 2 4
3 1 -1 3 2 2
8.17. A=| 2 2 1} 8.18. A:[z -1 2]
2 1 4 2 -2 3
7 6 6 7 6 6
8.21. A=|4 -1 4| 8.22. A(z 3 2}
4 2 5 2 2 3
2 1 1 4 -3 3
8.25. A=|1 2 -1| 8.26. A=[1 2 1
00 1 1 2

7 -4 -2

9 6 6
8.29. A=| 2 5 2} 8.30. A:[z 5 2}

0 0 9 -2 2 -13

4 -2 -1 5 -4 4
8.11. A=|-1 3 1} 8.12. A=|2 1 2
1 -2 2 2 0 3
7 -4 4 5 2 2
8.15. A=[2 3 2} 8.16. A=j0 5 o0
2 0 5 0 2 3
15 0 5

4 1 -1
8.23. A(z 3 2}

-2 1 6

6 1 -1
8.24. A=|2 5 -2
1 -1 4

2 -2 11

0 1 1
8.19. A=[2 13 4} 8.20. A:[z 4 1}

1 -1 2

-2 2 7 2 -2 5

5 2 -4 13 2 -2
J 8.27. A=[o 3 0] 8.28. A=[6 9 6}

9. /Ina keaopamuunoii popmol L(x,x,,%;) mpeodyemcsa npugecmu eé K KAHOHUYECKOMY
eudy memooom Jlacpaunxca u ycmanosums eé 3HaKOONPEOE1EHHOCHb.

9.1 x12 + 4x§ + 4x1x2 + 4x1x3 +4x2x3

9.3 4x12 + x§ +8X,X,, +4X Xy

9.5 X12 - 3x§ + x§ + A% Xy A% X +4X, Xg
9.7 X12 — 3x§ — 2x§ + 2% X5 + 2% Xg = 6X,Xg
9.9 x12 +8x§ + 4x§ + 4% Xy + A% Xg +12X, Xg

2 2
5 + 4x3 + 4x1x2 + 8xlx3 + 8x2 x3

2 2 2
9.13 4x1 +8x2 +X3 +8x1x2 +4x1x3 +8x2x3

2 2 2
9.15 X] +5x2 +7x3 +4x1x2 +4x1x3 +12x2x3

9.17 x12 + 5x§ + 4x§ + 2x1x2 + 2X1X3 +1Ox2x3

9.19 4x12 + 5x§ + 4x§ +8x1x2 + 4X1X3 +8x2x3

9.21 x12 + 2x§ + 4x1x2 + 4x1x3 +4x2x3

2
3

9.25 X12 +3x§ — xg + 4x1x2 +4x1x3 + 4x2x3

% —4x?2> +2x1x2 +2x1x3 —6x2 X3

9.11 4x12 +5x

9.23 X12 +8x§ +7X +4x1x2 +4x1x3 +16x2x3

9.27 x12 _3x

2 2 2
9.2 4x1 —3x2 +4x3 +4x1x2 +8x1x3

2 2 2
9.4 4x1 +3x2 —2x3 +8x1x2 +4x1x3

2 2
9.6 X[ +%3 +4><1x2 +4x2x3

2 2 2
9.8 X] +3x2 +Xg + 4x1x2 + 2x1x3 + 2x2x3

2 2
9.10 X[ +Xg+ 2X1X2 +2x1x3

2 2 2
9.12 X=X, +4x3 +4x1x3 —2x2x3

2 2 2
9.14 X[ +X5 +4x3 +4x1x3 + 2x2x3

9.16 4x12 + x§ +8x1x2 +4x1x3

2 2
9.18 X[ —X3 +4x1x2 +4x1x3

2 2 2
9.20 X +2x2 +X3 +2x1x2 +2x1x3 +4x2x3
9.22 4x12 _3x2 4 2x2

5 3 + 4x1x2 + 4x1x3

2 2 2
9.24 4x1 +3x2 —4x3 +8x1x2 + 4x1x3

2 2 2
9.26 x| =%, +2x3 +4x1x3 —2x2x3

2 2 2
9.28 X] +3x2 — X3 +4x1x2 + 2x1x3 + 2x2x3



2 2
9.29 X] +5x2

+6X,X

2
+x3 +4x1x2+2xx X3

173

2 2
9.30 X[ = %3 +2x1x2 +2x1x3

10. /Ina keadpamuunoit hopmot L(x,,x,,x;) mpedyemcsa npusecmu e€é K KAHOHUYECKOMY

6Udy  Memooom  OpmMO2OHATIbHBIX
3HAKOONPEOeI1EéHHOCH b.

10.1 X)X + 2% Xg + 4%, X,

10.3 X Xo + XoXo

10.5 X12 +5x§ + xg + 2% X5 + 6X Xg + 2XoXg
10.7 xl2 + xg + x§ = 2X) X5 + 2% X = 2% X
10.9 X12 - 2x§ +3x§ —AX Xy —4XoXa
10.11 3X12 +4x§ +5x32 + 4% Xy — 4% Xq
10.13 X12 - xg +3x§ + 2X) X + 6% X —6X, X,
10.15 4)(12 +5x§ +3x§ —8X X, +8X,Xg
10.17 X12 - xg +5x§ =6 X, + 6% X3 —6X, X,
10.19 X12 - xg +3x§ +2X) X5 +6X Xg —6X, Xg
10.21 8X X +2X5 Xy

10.23 X12 - 7x§ + x§ — 8% X, — 16X Xy —BX, X,
10.25 X12 —7x2 + x% —AX Xy = 2% Xg — A%y Xo

npeoopazoéanuit. U yCmMaHoéumsv €€

10.2 x12+3x§+x?2’+2xlx2—4x1x3
10.4 x12+x%+x§+xlx2+xlx3+x2x3
10.6 ><12+4x§+><32—4xlx2+2x1x3
10.8 3x12 +4x§+5x§ + 4% Xy =A%) X
10.10 x12+4x§+x§—4x1x + 2% X

2 2 2
10.12 x +x2 X3 4x1x3+4x2x3

2 2
10.14 5x2 +13x2 +5x3 +4x1x2 +8x2x3

10.16 x1 +x2 +x3 +4x1x2+4x1x3 +4x2x3
10.18 3x12 —7x2 +3x2 +8x1x —8x1x3 —8x2x3

4x1x3 + 4x2x3

p = 2X X3 —8X Xg

2 2 2
10.20 - 4xl +X5 - 4x3 +4x1x2

2 2 2
10.22 3x1 —1Ox2 +3x3 +8x1x

10.24 X12 +3x32 —4x2x3
10.26 2x12 + 2x§ + 2x§ —8x1x2 + 6x2x3

2..,2,..,2
10.27 xl + X2 +3x3 +2xlx +6x1x3 6x2 3 10.28 XT X5+ X3 —2xlx2—2xlx3—2x2x3

10.29 —2xl +5x2 —2x3 +4xlx2 +4x2x3

11. ¥Ycmanoeumov 3naxoonpeoeiéHHocCmb KeAOpamuyHou Gopmol

10.30 - X12 +10x2

2

3 8X, X, +6X, X, +8X,X

2 172 1"3 273

L(X;,Xo,X3) RO

kpumepuio Cunveecmpa (npedsapumenvHo yoeousuwucsy, Ymo Keaopamuynas gopma

A6NAEMCA HEBBIPOHCOCHHOIL).

1114x2 3x2 4%, X, —4X X, +8X.X

11.2 4x2 + 4x2 + x2 — 2x.x +2fx X

2 3 172 173 273 1 2 3 172 273
11.3 2x +2x§+2x +8X) X, +8X; Xg —8X, X, 114 2><1 +9x +2x§ — A%, Xy + 4%y Xg
11.5 4x12 4x§+2x§ A%y X +8X) X = 11.6 x1+x§+4x3+2xx fo Xa
11.7 Ax +4x§ +x§ +2% X, = 4x1x3+4x2x3 11.8 ¥ —7x2 + X2 —AX X, — 2% X, — 4%, X,
11.9 6x12 +2x§ —3x§ +4\/§x1x - 2x,X +2\/>x2x3 11.10 3x +3x§ +3x3 — 4% X, 8[x Xa

11.11 5x2 +5x2 +6x2 + 2X, X +2\/Ex1x3 +2\/Ex2x3 11.12 X] +x2 —x2 —4X, X, +4X X

1 2 3 172

2 3 173 23



2 2 2 2
11.13 X] +5x +X3 —4x1x2 +5\/£x1x3+\/5x2x3 11.14 5x +13x2 +5x2 +4x1x +8X,X

2 2 2%3
11.15-2x2 +2x5 —2x2 — 4x,X, +5\!Fx1x3 +\i€x X, 11.16 -3x7 +9%2 +3%2 +2X,X, +8X X, +4X, X,
11.17 - 2x2 + 2x§ 2x§ + 4% X —6X X + 4%, Xo 11.18 3x> —7x2 +3x2 +8x,X, —8X.X, —8X,X,
11.19 2x* +3x2 +2x2 —8xX, —4\/5x1x3 +2\/Ex2x3 11.20 —4x7 + X2 —4%2 +4X X, — XX, +4X,X,

11.21 1052 +14x2 + 7 —10x%, —V2x0 —5V2x,x,  11.22 3x2 —10 +3xC +8X.X, — 2XX, —8X,X,
11.23 X1 +x2+2x + 4% X +2fx1x 2fx Xq 11.24 2x§—3x§—2\/§x1x2—4x1x3+4\/§x2x3

2
11.25 3x1 +3x2 +3x + 4%, X, +8fx Xa 11.26 x* +x2 +8xX, +4\/5x1x3—2\lgx2x3
11.27 - x1 - x% —3x3 = 2% Xy —6X X + 6%, Xg 11.28 6x2 +6x2 +6X +2XX, +4\lgx2x3
11.29 5% +4x2 +2X2 —4xX, + 2\/Ex1x3 +4\li5x2x3 11.30 —x? +10x2 — X2 —8X,X, + 6X X, +8X,X,

12. Yemanosumsv mun anzeopauueckoii Kpueoii 6mopozo nOpAOKa u ROCMPOUmMy eé,
UCNONB3YA MEM OO OPMO2OHATbHBIX NPEOOPA308AHUIL 071 KBAOPAMUUHBIX (hopm.

12.1. —x® —y? +4xy +2x—4y +1=0 12.2. 4xy+4x—4y—2=0

12.3. 2x% +2y? —2xy —2x—2y+1=0 12.4. axy+4x—4y=0

12.5. 2x2 +2y? —2xy +6x—6y—3=0 12.6. 2xy+2x+2y—1=0

12.7. 3x? +3y? —4xy +6x—4y—-2=0 12.8. 2xy+2x+2y—-3=0

12.9. x®+y? +4xy +4x+2y-2=0 12.10. 4xy+4x+4y+1=0

12.11. —4x* —4y? + 2xy +10x—10y +1=0 12.12. x* +y? +2xy —8x—8y+1=0
12.13. x® +y? +4xy—8x—4y+1=0 12.14. —4xy—4x+4y+6=0

12.15. x® +y? —2xy—2x+2y—-7=0 12.16. 4x* +4y? + 2xy +12x+12y +1=0
12.17. 3x* +3y? +4xy +8x+12y +1=0 12.18. x?+y? —8xy—20x+20y+1=0
12.19. 3x* +3y? —2xy —6x+2y+1=0 12.20. —4xy+8x+8y+1=0

12.21. 3x* +3y? —4xy +6x—4y—7=0 12.22. 5x* +5y? —2xy +10x—2y +1=0
12.23. 2x* +2y? + 4xy +8x+8y +1=0 12.24. —x* —y? + 2xy —12x—4y+1=0
12.25. 2x? +2y? —4xy —8x+8y +1=0 12.26. 3x* +3y? +2xy —12x—4y +1=0
12.27. 2x? +2y? —2xy +6x—6y —6=0 12.28. 4xy+4x—4y+4=0

12.29. x* +y? +4xy +4x+2y—-5=0 12.30. x* +y? —4xy+4x—2y+1=0



Paznen 2. DYHKHIUU HECKOJIBKUX NTEPEMEHHBIX.

1. Haiimu uacmmnule npou3eo&nwe:%, Z—; u nepewlit ouggepenyuan dz Gyukuyuu
z=1(x,y).
1.1 z=\2xy+y® 1.2 z=In(x* +2y) 1.3 z=¥—§
1.4 z=ysin(x?) 1.5 z=xcos2y 1.6 Z:&;Xy)
1.7 z=sin(3x+2y) 1.8 z=cos(2x+3y) 1.9 z=Sin§(XY)
1.10 z=In(5x +4y) 1.11 7 = xsin? y 1.12 z=In(x+ y2)
3y2

1.13 7 —e¥-2y 114 7-eX°Y 1.15 z =sin(x? + y°)
1.16 z:ﬁ(y 1.17 z=In(3x+ y2) 1.18 z=sin2x-cos3y
119 z=+/x3 4 y2 120 z=arctg(x2-y)  1.21 y=xln[ﬁJ

y
1.22 7=e2Xcos3y 1.23 z:arctggj 1.24 z:arcsin[g
1.25 z=arcsin(x-y2) 1.26 z=In(x+Iny) 1.27 z=sin(i2J

X
1.28 z=arctg(x2 + 1.29 z=co lJ 1.30 z:ln(uj

g(x=+y) { X y

2. Bvluucaumv npubaudxicénno (c nomouwipio nepeozo oudgepenyuana) 3navenue
gynuxuyuu 2= 1(X,y) 6 mouxe My(x,.Yo) -

2.1 z:arctg%—zj, M (1.97,1.02) 2.2 7=x%eY, M (1.94,0.12)

2.3 2 :3\/x2 + y2 . My(1.07,0.02 2.4 1z :\/x2 +Iny, M,(1.041.02

25 z=xY, M (1.03, 4.04) 2.6 7=4/5e%X + y2 ,  Mg(0.06,2.03)
2.7 z:ln(x3+ y3), M, (0.08,0.97) 2.8 z=4/In X+ y2 ,  M(1.07,1.04)

2.9 z=yX, M, (3.03,1.01) 2.10 z=+/8eX +y3, M,(002 203
2.11 z:ln(%#}/ﬂ, M, (1.03,0.08) 2.12 7=+/5¢Y +x2 ,  My(2.030.02
2.13 z :3\/x3 + y2 . M,(0.95,0.05) 2.14 z= In(x2 + y3), M, (0.99, 0.09)
2.15 z=J5eX +y,  My(0.053.07) 2.16 z=§/x7+§/y, M (8.06, 32.05)

2.17 z:arctgg—lj, M (0.98,1.07) 2.18 z:ln(i‘/YJr%/V—l), M, (0.98,1.03)



3

2.19 z=4/X +y2, Mg (2.03,0.98)

T

221 z7=+/x% + y2 : M, (4.05,2.97)

:

2.23 7=34x2 +y2 ,  Mg(0.98,2.03)

!

2.25 2=4/SIN“X+4y, M,(0.021.02)

2.27 z=XIn gj : M, (1.01,1.02)

N
+
w

2.29 Z=4/X“+Yy>, Mg (1.02,1.97)

2.20 z=|n(x2 + y2), M, (1.05,0.08)

222 7=x2Y. M (L.05,2.02),
2.24 7=xy/1+ y3 : Mg (2.01, 2.05)
2.26 7=y2eX, M (0.06,1.95)

2.28 z=arctg (% —1] , Mq(4.02,3.95)

2.30 z=v8eY +x3,  M,(206, 004

3. Haumu: a) npou3eoduym2—|E ¢ynkyuu u=1(x,y,z2) 6 mouxe M(X,,Y,,2,) no

nanpaenenuro eexmopa | ; 6) epaduenm @ynkyuu gradu u ezo modyas |gradu| e
mouke M(X,,Y,,Z,) .

3.1 u=x+ln(22+y2), I =-2+j-k, M (2,11)
3.2.u=yIn(1+ x2) —arctgz, I =2i —3] -2k, M (0,1,1)
3.3. u:ln(3—x2)+xy22, I =—i+2] -2k, M (1,3,2)
3.4. u:xy—g, I =51 +j—k, M (—4,3-1)
35. u=22+ 2arctg(x —y), I =i+2]-2k, M (1,2,-1)
3.6.u:\/@+\/9—7, =—2i +2] -k, M (LL,0)
3.7. u=In(x++y? +z2?), [ =—2i —j+Kk, M (1,—3,4)
3.8. u:xzyzz—ln(z—l), [ =5 —6] +2+/5k, M (11,2)
3.9. u=|n(x2+y2)+xyz, I =7 —j+5k, M (1,-1,2)
3.10.u:(x2+y2+z2 3/2, I=i-J+k, M (1,11)
3.11 u=4In(3+ x2)—8xyz, =i -2j+2k, M (111)
3.12. u=xy +yJz, =2 —J+2K, M (2,4,4)
3.13. u=-2In(x2 —5)—4xyz, =7 +2]—2K, M (LL1)
3.14. u:%y—\/xzﬁzz , =27 +2]+K, M(—Z,%,l)
3.15. u=x2y—+/xy + 22, [=2]—2kK, M (L5,2)
3.16. u=x(Iny—arctgz), =20 +j+2k, M (-2,1,—1)

3.17. u=x22—\/x3y, =27 —2j +-3k, M (2,2,4)



3.18.
3.19.
3.20.

3.22.
3.23.

3.24.

3.25.

3.26.
3.27.

3.28.

3.29.

u=x3+\/y2+22 :

I=j-k,
u=x2 —arctg(y+2), I =3] -4k,
u=xJy - yz2, I=i+j-2k,

3.21 u=arctg(y/x)+ xz, I=i+j-k,
u=In(+x2)-xyz, [=2i - j-K,
U=4X>+y% -z, l=—i+]-2k,
u:g_xi%, F=27 K,
u=2,/x+y +yarctgz, I =4i -3k,
u= xym/H, I=i-7,
u=xy —(z2+y)V/x, I=i-j+k,
u:arctg(—Z } =27 +J+2k,

P4yt
U=4/x2+2y2 +322, =2 +2] +k,
3.30. u=|n(1+x2+y2j—\/m, [ =T +2j+2K,

M (1—3,4)
M (2.11)

M (2.1-1)
M(2,2,-1)
M(@-2,4)
M (3.4.)

M (41-2)

M (3,-2.1)

M (110)
M (L1-2)

M (111)

M (~12,0)
M (3,0,-4)

4. Haiimu ougpepenyuan eémopozo nopsaoka d°z pynxyuu 7= (X, y).

4.1 7=x+y*-2x%y?

4.4 z=In(x*+Iny)

47 7=-L
K

4.10 z=x*+y*

2

413 1=%
y

4.16 7=0509°)
' y

4.19 z=In(4x+5y)
422 7=V

3

4.25 7=X
y

4.28 z=In(x*+Iny)

4.2 z=sin3x-cos2y

4.5 7z =cos(x* +y?%)

3,,4

48 7=¢*Y

4.11 z=4/3xy+Yy?

4.14 z=y?sin(x)
4.17 z=sin(3x% +2y?3)
X

423 7=2

XS

4.26 z=sin4x-cos3y

4.29 z=sin(3x*+2y°%)

4.3 z=e*cos4y

4.6 z:ln(x—yz)

4.9 z=In(4x+Yy?)

412 z= In(x3 +2Y)
4.15 z=xcos(2y3)

4.18 z=cos(2x+3y)

4.21 z=In(4x2% +2y)

4.24 z:ln(%J

4.27 z=e>cos(y?)
2

430 2=

X3



dy

5. Haumu npouzeoonyio ax ¢pynxkuyuu y=1(x), 3a0annoii HesasHo ypasHeHuem
X

F(x,y)=0.

51 y2+arctg(%j=0 5.2 yx*— f1+cos(xy) =0 5.3 y®—sin(xy)=0
5.4 Xy +In(x*+y*) =0 5.5 Jy—x+sin(xy)=0 5.6 ey+tg[§J=O
57 % - X +y? =0 5.8 sin(x®y*) +/x—y =0 5.9 y(x—y)-sin(x—y)=0
2 _ v 22 _ Yy _ X
5.10 y? —arctg/ly—x=0 5.11 In«/x +y arctg(XJ 512 y=1+y
513 x+y=eX"Y 514 y=x+Iny 5.15 x+y=e"Y
5.16 xy +arctg(xy)=0 5.17 x2e?Y —y2e?X =0 5.18 x—y+arctgy =0
5.19 &Y +xy=eX 5.20 ylny=x 5.21 xy:arctg[ﬁJ
y

5.22 eY +«/2x+y2 =Xy 5.23 ysinx—cos(x—y)=0 524 In(x+Iny)=2x—-y
5.25 arcsin(xy):x2 +2y 526 x> -2xy+y*+x+y-2=0 527 x¥ =y*

5.28 y=X’In(x—y) 5.29 y=¢"/y’-x? 5.30 y=4/x’—y?-cosy

6. Haiimu uacmmusle npouseéoonvie 2—)2( u 2—; ¢pynuxyuu 7= 1(X,y), 3a0annon nesaeno
ypasenenuem F(x,y,z)=0.
6.1 z°+3xyz+xy=0 6.2 2—xz+y*=0 6.3 z—e*TY*t2 ¢
6.4. x+yz—ef =0 6.5. eZ —xyz=0 6.6. z—eY2 =0
6.7. 2—yz+x* =0 6.8. y+xz—e? =0 6.9. e? —z+cos(xy) =0
6.10. z—x*—In(x+yz) =0 6.11 zIn(x+2z)—xy=0 6.12 z=x+arctg(yz)
6.13 z:x+sin(ﬁ] 6.14 x—zln{ijzo 6.15 z=x*In(X+yz)

Z y
6.16 eZ —z+cos(xy)=0 6.17 z=y+arctg(x+z)  6.18 sin(x+2)=3z+x—y
6.19 cos(z—x)=y+3z—x 6.20 z=y—2x+sin(xz) 6.21 In(y—z—2x) =3xy—2z?
6.22 sin(xyz®) =e¥** 6.23 cos(xy’z) =e*** 6.24 In(x—y+2z)—xy?z* =0
6.25 eXTYH?Z =Z-Yy 6.26 sin(X+yz?)=x*+z 6.27 In(x+yz*)=y*+z

6.28 e —z2 +cos(xy®) =0 6.29 z=y+arctg(x’z) 6.30 sin(xz) =3z+ x> —y®

[. Haitmu yacmmsle npou3zeooHvle 6_u’ Ny G ona ynkuuit u=f(x,y) u v=g(xy),

ox' oy  ox oy
F(x,y,u,v)=0

3A0AHHBIX HEAGHO CUCHIEMOTL ypaeuenuﬁ .
G(x,y,u,v)=0



71 u+v—-x=0 79 sin(xu)—y=0 73 ye* —x=0
T lu-y=0 " |cos(yv) —2x=0 | xe"Y —1=0
2= .
- {);V+;/u 0 75 {xu+yv—2=0 76 {Sln(yv)—X=O
2_Y_3-0 u-xv—-y=0 cos(u—x)—2y=0
u v
—U—V= _V_vy= uy _v_y=—
77 {v u-y=0 78 {ZXU v—y=0 79 {e v-y=0
XU+ yW=0 W—x-1=0 eV Ly _2x=0
—U—V= _V_Ox = u/x _q1_
710 {xv u-y=0 711 {u v-2x=0 712 {ye 1=0
U—Ww=0 ux+uv="0 xe'V —2=0
Xu+yv-1=0 . B u/ _
71304 v 7.14 {5'”(X“)‘y‘° 7.15 |x¢"7 ~1=0
g_x_zzo cos(yv) —x =0 ye’* —2=0
1= in(v — VY — Ux — X _ vy 1—
716 {yu+xv 1=0 717 {sm(v y)—ux=0 718 {e y-1=0
Xu—-yv=0 cos(x—u)—yv=0 e —xv-2=0
719 U—-xv-2=0 790 sin(xv)—y-1=0 791 ye* —x=0
' V+yu-3=0 ' cos(yu)-v+x=0 ' xe¥V —1=0
Xu+yv=0 P VX
7221y v 7.23 {y“ W=2=0 7.24 870
;+§_1=0 cos(xu) —sin(yv) =0 eV —x-2=0
Cx—1=0 cos(xu)—yv=0 u-x _
7.25 {y“/ v 7.26 ] . 72718 =0
e _e¥V —x=0 sm(y—v)—;=0 eV 4 u—x=0
. Xu—yv=0 _
~3y=0 X _3y=
7.28 {s';‘(xu) Y 7290 0 v 7301 ¢ ~3y=0
eV —x=0 e —3520 eV X _viy=0

8. Cocmaseump ypaenenue KacameabHOU NAOCKOCMU U HOPMAAU K 3A0AHHOU
noeepxnocmu ¢ mouxke M, (X,,Y,, 2,) -

8.1 z:%arctggj, Mo(l,l,%]. 8.2 z:y+|n(§j, M, (111).
8.32* +4z+x*=0,M,(0,1,-4) 8.4x*+y*—7"=-1,M,(2,2,3).
8.5 z=arctg[§], Mo(l,l,%). 8.6 x*+y’+2° =3, M,(111).
8.7 Z—axz+y*=4,M,(1-2,2). 8.8 z=1+x+y?, My (113).
2 2 2
8.9 X—+y—+z—:1,M0(O,O,4). 8.10 z=In(x*+y?), M,(1,0,0).
4 9 16
811 XY 2 8.12 z=x2+y?
11 o+ =5 =0,Mo(4.3.4), 12 2=X+y?, M, (L-2,5).
8.13 X*+y*+2° =16, M,(2,2,2V2). 8.14 Jx+.Jy +Vz =3, M,(111).

8.15 z=y-tgx, MO(%,l,lj. 8.16 z—2x+|n(zj+1:0, M, (111).
X



8.17 x> +y? +7° =169, M, (3,4,12). 8.18 z:x-tg(%j, Mo(l,%,lj.

8.19 X*+y*+2° —xy=1,M,(1,1,0). 8.20 z=arctg[%), Mo(l,l,%j.

8.21 (xy+xz)(xy—2)+8=0,M,(2,1,3). 8.22 z=e*cosy, M, (L, 7,—€).

8.23 z=x*-2xy+y’ —x+2y,M,(1,11). 8.24 z=sinx-cosy, MO(%%%]
Y, 1.1 2,2 o2

8.25 x°+ L+ :1,M0(5,1,§j. 8.26 X2 +y —2+1=0, M, (2,2,3).

8.27 2’ —4xz+y*—4=0,M,(1-2,2). 8.28 e’ +2xz+y*-2=0, M,(-1,1,0).

8.29 z=x"+y’+xy,M;(113). 8.30 z=x*+x’y*, M,(12,5).

9. Haiimu noxanvusie skcmpemymut pynkuuu 2= 1(X,y)

9.1 z=x%+xy+y2-12x-3y 9.2 z=x*+2y*—xy

9.3 z=x2—xy+y2+9x—6y+20 94 z=x"+y*—xy+2x—-2y+1
95 z=X*+y*—xy+2x—y 9.6 z=8x%+3y* —6xy

9.7 z=2x*+y* —x+2y+1 0.8 z=x"—2xy+2y* +2x

9.9 z=xX*+y* +Xxy—2x-2y+2 9.10 z=x*+(y-1)?*

9.11 z=x>—xy+Yy>. 9.12 z=4x+2y—x*—y°.

9.13. z=x"—xy—Vy? 0.14. z=x"-x-y*+y-18
9.15. z=x*+y*+xy—3x—6y 9.16. z=3+2x—y-x2+xy—y?
9.17. z=x?-2xy+4y? +4 9.18. z=3xy+2x—y°+8

9.19. z=3x*+y*—x+Yy 9.20. z=x"—xy+y*—2x+y-3
9.21. z=x"+y*+2x+4y—6 9.22. z=2x>—x+(y+1)*

9.22. z=2xy—-2x-4y 9.24. z=x"+y*—xy+3x-2y
9.25. z=x*+y? +xy—6x—9y 9.26. z=—x*+y*—xy+3x+6y
9.27. z=7x*+3y* —6xy—4X+7y 9.28. z=3x*+18xy —8x+18y +8
9.29. z=x*+3y* —6xy—4x+7y—12 9.30. z=3x*-y*+5xy—6

10. Haiimu noxanvnote 3kcmpemymot ynxuuu 2 = f(X,y)

10.1 z=x’y(2—x+Y) 102 z=xy-1—-x-Y)
10.3 z=xy*(1-x-Y) 10.4 z=2x°—xy® +5x° +y?
10.5 z=x?+y?-2Inx-18Iny 10.6 z=x>+y*—6xy
10.7 z=x*+3xy* —15x-12y 10.8 z:§+§+y
10.9 z=x’y*(4—x-Yy) 10.10 z=x*+y* —x*—2xy —y?
2
10.11. z=xJy —x*—y+6x+3 10.12. z=g+x—+y
Xy

10.13. z=2yJ/X — y2 —3x+8y 10.14. z=2%2 +3xy + 2y +5x



1015.2:6x2y+2y3—24x—30y
10.17. z=x®+y>—15xy
10.19. z=x3+y*—x*—2xy—y?
10.21.2:xy+§9+29

X Yy
10.23. z=2x*+y* —x* —2y?
10.25 z=x*+y* —2x* +4xy —2y®

10.27 z=x*+xy+y*—4Inx-10Iny
10.29 z=3Inx+xy*-y®

11. Haiimu ycnoensie skcmpemymol pyuxuyuu 2= f(X,y) (memooom Jlazpansica):

111 z:£+1
Xy
_ 2 2
112 z=X"—-xy+y“+x+y-4
11.3z:x2+y2
114 z=2Xx+y
115 z=Xxy

116 z=x+y

11.7 z:x2 — y2

11.8 7= xy?

119 z=5-3x-4y

11,10 z=eX+2Y
11.11 2:1+E+1
Xy
11.12 z:x2+y2
1113 z=1-4x-8y
11.14 7= xy?
11.15 7=x2 4 y?
11.16 z=6—-5x—4y

1117 z=14+1
X"y

10.16. z=x>-2y>-3x+6y

10.18. z :5+1+y
y X

10.20. z=x>+y®-3xy

10.22. z=3x*—x*+3y* +4y

10.24. 7 =x3 +8y° —6xy +1
10.26. z=x%+y® +6xy

10.28. z:1+l—xy
Xy
10.30. z=3x*+y*-3y* —x-2

npu yciaoBuu X+Yy—2=0

npu ycjaoBun X+ Yy+3=0
npu ycjaoBun 3X+2y—-6=0
NPH YCJIOBUH X2 + y2 =5

npu ycjaoBun X+Yy—-1=0

NpH YCJIOBUH i+i:1
X2 y? 2

npu ycjaoBun 2X—Yy—-3=0

npu yciaopuu X+2y—-1=0

NP yCJIOBUH x2 4 y2 —-25=0

NPH YCJIOBUH X2+y2 =1
1 1 1_
5=

NpH YCJIOBUH — + 0

X2 y2
npu yciaopuum X+y=1
NPHU yCJIOBHHA X2 — 8y2 -8=0
NpH ycJIOBUM X+ 2y =4
npu yciaoBum 2X+3y =6

NPH YCJIOBUM X2 — y2 -9=0
1 1

NpH YCJI0BUM — +— =1

x2 y2



11.18 z=2x+ y—y2—x2 npu ycaosuu X+2y-1=0

11.19 z=3xy NPHU yCJIOBUM X2 + y2 =2
11.20 z=6-4x—-3y npu yerosun X2 +y? —1=0
11.21 z=2x+Yy NPH YCJIOBHH §+%:

11.22 Z:1—2X—(y—x)2 [pH YCJOBUM X+ Y =2
11.23 z=xy npu ycjaosuu 2x+3y—-5=0
11.24 z=x+2y NpH yCJI0BUH X2 + y2 =1
11.25 z=In(xy) NpH yCJI0BUH X3 + Xy + y3 =0
11.26 z=x2 + y2 NpHU yCJIOBUM §+%=

11.27 z= X_\/y§_4 NpH yCJI0BUH x2 + y2 =1
11.28 z=xy NPH YCJIOBUH x2 + y2 -1=0
11.29 Z:4—X—y—X2—2y2 NpH yCJaoBUM 2X+ Yy =4
11.30 z=x—-y NP yCJI0BUH X2+y2 =1.

12. Haumu nauoonvuwiee u HaumeHnvuwiee 3navenuss @yuxkuyuu 7=71(X,y) 6
02PAHUYEHHOU U 3AMKHYMOU 001acmu:

121 z=x+Yy B Kpyre: x> +y> <4

12.2 7=x2 +3y2 +X-Yy B TpeyroJjibHuKe: x<0,y>0,y—x<1

123 z= X2 + y2 —6X+4y+2 B IPAMOYTOJIbHUKE: 1< X<4-3<y<2
12.4 z:XT—xy B 00J1aCTH: y22x2, y<8

125 z= x2 4 y2 —4x B IPAMOYTOJIbHMKE: —2<Xx<1-1<y<3
12.6 z=1+x+2y B TPeYrojbHUKe: X >0,y >0,x+y<1

127 z=xy-(6—Xx—-Y) B TPeYroJbHUKe: X >0,y >0,x+y <12
12.8 z=3+2xy B Kpyre: x> +y><1

129 z=xy+X+Yy B PSIMOYTOJIbHUKE: —2<X<2-2<y<4
1210 z=x-2y+5 B TPeYroJbHUKe: x>0,y>0,x+y<1
1211 7=x% - Xy +Yy B IPAMOYTOJIbHMKe: —2<x<2-3<y<3
12.12 z=x2 — Xy + y2 —4x B TPEYroJbHUKe: Xx>0,y>0,2x+3y<12
12.13 z=X+Xy+Y B IPAMOYTOJIbHUKE: 0<Xx<2,0<y<3
12.14 z=xy-(4—x-Y) B TPeyroJibHUKe: Xx>0,y>0,X+Yy<6

12.15 Z:X2+2xy—2 B oGuacTH: y>4x2 —4,y<0



12.16 z=x2 +4y2 —2X

12.17 z= x2+y2
12.18 z=In(x? +y?)
12.19 z=4x2 +y?2

12.20 z=x3 +y2
12.21 z=Xx+2xy+Yy

12.22 z:x2—>Q/+y2+x+y
12.23 z=x3 +8y3 —6xy +1
12.24 z:x2+y2—xy—x—y
12.25 z:5x2—3xy+y2
12.26 z:x3+y3—3xy
12.27 z=x2—y2

12.28 z=xy—-X—-2y

12.29 z=x2+3y2+x—y
12.30 z=x2+xy+y2+1

B TPeyroJbHUKe: y>-1 x>0, X+y<2

B TPpeyrojbHuKe: x>0,y>0,2x+y<1
B TpeyrojbHuke: x>0,y>0,x+2y<1
B Kpyre: x> +y?<1
B Kpyre: x* +y?<1
B IPAAMOYTIOJIbHUKE: —2<x<2,-2<y<4
B TpeyrojbHuke: x<0,y<0,x+y>-3
B IPAMOYIOJIbHUKE: 0<x<2,-1<y<1l
B TpeyrojbHuKe: x>0,y>0,x+y<3
B IPAMOYIOJIbHHKE: —-1<x<1 -1<y<1
B IIPAMOYIOJIbHHKE: 0<Xx<2 —-1<y<?2
B Kpyre: x2 + y2 <2X
B TpeyrojbHUKe: X<3,y>0,y<x
B TpeyrojbHuKe: Xx<1, y<l x+y=>1

B IIPSIMOYTIOJIBHHKE: —2<Xx<2-1<y<3



