THUITIOBBIE 3AJAHUSA 11O AUCHUIIVIMHE «MATEMATHUKA-1»
1. Botuucaums onpedenuments:
@) no npasuly mpey2oabHUK08; 0) pa3noxiceHuem no KaKkou-Hudyob cmpoke uiu cmoiouy.

-1 5 1 1 2 2 6 10 6 7 9 7 6 8 -9
111-2 6 2/.12|2 -1 3].1.3|18 8 5.14|6 8 6/.15(4 6 -6
2 7 3 -1 -3 4 5 9 5 -7 9 7 -2 -3 4
2 -5 1 9 3 6 2 4 3 3 -5 2 7 6 3
16-3 7 -14.17|8 2 7.18(3 7 5.19|-3 4 -5.110|3 5 7.
5 -9 2 5 3 2 4 8 5 8 -8 5 5 4 3
1 6 5 3 -3 6 10 6 6 -6 8 6 8 6 -9
1112 8 6/.1.12)2 1 3|.1.13|8 8 5|.1.14|/6 8 6[.1.15/6 4 -6|.
4 9 3 1 -1 2 9 5 5 7 9 7 -3 -2 4
2 -5 1 6 9 3 4 2 3 -5 3 2 7 6 3
1.16(4 7 -1.117(7 8 2/.1.18/7 3 5/.1.19/4 -3 -5.1.202 5 7
2 6 1 5 8 4 8 4 5 -8 8 5 5 4 3
4 9 3 6 -3 3 7 7 4 6 8 -8 -3 4 6
12112 8 6[.1.22|3 1 2[.1238 8 5/.1246 8 8| 1254 6 8
1 6 5 2 -1 1 9 5 5 7 9 9 8 -9 12
7 2 5 5 8 4 8 4 5 7 -5 5 5 3 5
1.26|12 1 2.1.27(7 8 2|.1.28(7 3 5.129/4 -3 3|. 13012 7 3.
2 1 4 2 5 3 4 2 3 -5 3 -4 4 5 5
2. /lanvt mampuyer A,B. Haiimu mampuyer C,D .
-7 4
-4 5 1 T
2.1. A= , B=l10 -5], C=B-2A'", D=A-B
2 -3 8
3 16
4 1 3 1 -1 3
22.A=|0 -1 2|, B=l2 1 0| C=(3BA)'-B, D=AB
2 1 1 1 1 -1
5 -2
-4 -1 5 -
23. A=|4 3|, B= , C=A+B', D=A-B
2 3 -1
0 2
2 3 5 1 -2 -1 T
24 A= ., B= , C=2A+3B, D=A-(B')
-1 2 4 4 3 2



3 4 1
25.A=|-2 1| B=|-3 1] C=A"-B", D=A".B
1 3 2
2 -4
4 0 1 .
26.A=|3 7| B= , C=2A-B", D=A-B
6 1 -3
6 -1
3 1 0 0 -1 3
27.A=|-2 -1 4|, B=|2 -1 4| C=(2B) +A D=A-B
7 2 1 4 6 2
2 4
3 -4 2 T
2.8 A= . B=| 6 6] C=A-B'", D=A-B
7 5 1
3 1
7 -4 1 4
29.A=(0 -3|, B=|-1 2|, C=3B-2A, D=A".B
1 2 6 3
6 1 -3 7 31
2.10. A= , B= ., C=A"+B", D=A-(B")
2 -1 0 5 1 4
5 1
2 1 -5 .
2.11. A= . B=|3 0] C=2B-A", D=A-B
4 3 -2
4 -2
4 2 -1 0 2 1
212.A=|-1 0 -2|, B=|5 1 3| C=(A)'-B, D=A-B
3 1 0 2 0 -1
4 3
7 1 =2 T
213. A=| 2 1|, B= , C=3A+B", D=A-B
1 3 2
0 1
2 3 4 7 10 T
2.14. A= . B= , C=2A-3B, D=A-(B")
1 2 -5 3 21
2 1 7 1
215.A=| 5 -7|, B=|-2 -1|, C=2(A")-B", D=A"-B
4 3 3 0
4 -3 2 6 1 -2
216.A={1 0 3|, B=|4 3 2| C=A+B", D=A-B
9 7 -3 8 -3 2




2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

2.28.

-1
-2 1 0
8| B=
213
1 -3 -7 8 1
0O 5| B=|0 3 0],
-4 3 -2 11
6 1
1 4
’ = _3 2 )
%)
0 -3
-11 6 -2
-3 |, B= -3 |,
—2 8 -1

1 2 -1 3

1
0 5

j,B: 2 |

21

-3
3 1 6 1
2 1| B=l4 2 1
5 -3 0 1
1

(61—3}
-2 |, =
2 0 1

3
3 0 (7 31
2 1) 41 2 3
1 3 7
71, B=|-1 -2/
4 4 0
4 0 1 2 3
0 1| B=|-1 -2 -3|

C=A-2(B"), D=A-B

C=3A-B, D=A-B

C=2A+B", D=A-B

C=A-3B, D=A"-B
C=A"+2(B"), D=A-(B")

C=A-B, D=A-B

C=3B-A", D=A-B

C=A+(2B)", D=A-B

C=4A+B", D=A-B
C=3A+2B, D=A-(B")

C=A"-2(B"), D=A"-B

C=A"+B, D=A-B
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3.28.

1 2 1
A=12 3 4.
3 4 3

3.29.

3 1 2 3 2 3
A=12 -2 2| 330. A= 4 3 5|
1 1 3 -5 -11

4. Peuwtums cucmemy JTUHEIHBIX A12€0PAUYECKUX YPAGHEHUII MPEeMs CROCOOAMU:
a) memooom Kpamepa; 6) memooom I'aycca 8) memooom oo6pammuoi mampuybl.

4.1

4.4

4.7

4.10

4.13

4.16

4.19

4.22

4.25

4.28

2% — X, — X3 =4
3X; — 2%, +4X5=11

3%y + 2Xy + Xg =2
—X; — X, +4X3=4
2% — Xy + X3 =2
3% +2X, + 2Xg=—2
X —2X,+ %3 =1
(2% — 4%, +9%; =28
% 43Xy —6X3=-1
7% +9%X, —9%;3=5
2X; —4Xy +X3=3
X, —5X, +3X3=-1
X=X tXg =1
[ X[+ X+ X3 =1
X, + 2X, +3X3=2
X, +3X, +6X3=1
3X; + Xy —2Xg=—2
X, +X,+%X3 =0
| X — 2%, +3X3=—3
(3% + X, + X = 4
X; +2X, +2X3= 3
X; +4Xy —Xg =—2
3%, — X, + X3 =12
X; +2Xy — Xg =12
2X; — Xy +3%3=9
(2% — X, + 3%, =8
X+ Xy —2X5 =5
3% — 2%, + Xg=7

4.2

4.5

4.8

411

4.14

4.17

4.20

4.23

4.26

4.29

X+ Xy +2%X5 =—1

3% +2Xy + X3=15

(4% + Xy +4Xg=—2
(% +5X%, —4%3=-5
2X; —3Xy + Xg= 2
4%, + X, —3Xg=—4
X, +3Xy +4X;=6

X, +2X, +3X3=5

Xp+X, + X% =3
2% + X, —2%3=1 4.12
X+ X, —3X%3 =—1
X — X, + X3 =6
2X + X, +%3=3  4.15
X; + Xy +2X3=5
X —2Xy=4
X — X3 =6

X|+2X,—%X; =1

_5

X + 95Xy + X3

X, +3X, +3X3 =—4
—X; +2Xy —X3= 5
(X + 3%y — 22Xy =—4
X\ =X, +4X3 =4 427
3X; +2Xy — Xg=—9
X +3X, — X3 =4
=X + 2%, +3X%3=12 4.30
2% + X9 =X =1

2% + Xy +3X3=11

4.6 12X, —4X, +3%3=1

X+ Xy +Xg =3

2% +3Xy — X3=0
Xp — Xy +3Xg =7

2X; + 2%y + 2%X3=6
X +2X, +3%; =1
X, +3X, +6X5 =2

2% + Xy + X3 =6

X — X, + X3 =5

X; + Xy +2X3=4
2% —Xo+ X3 =4

2Xy + X3 =3 4.18 (=X +3Xy —2X3=-3

2%, —3Xy + Xg=—3

2%, + Xy —3%3=9

4.24 3 5% +3X, —6X3 ==5

—X; —2X, +3X3 =7
2X + Xy, + X3 =6
2X, + X3 =13
13X+ Xy +2%3=8
X —3X, +2X%;=-11
OX; — X, + X5 =—17




5. Haiimu oowee pewenue CJIAY memooom I'aycca.

X| +2Xy —2X3 — 3%, =4
5.1 <2X% +5X, —X3—4X,=9
X +3Xy + X3 =X, =5
X; +2X, —3%3 — 4%, =1
5.3 13X, +7X, —2X3 —4X, =4
2% + 9%y + X3 +3X, =3
X, +3Xy —Xg —2X, =1
5.5 {2X% + Xy —4X3 —3X%,=3
X; +4Xy —3X3 — X4 =2
X; — 2Xy + 2X%3 +3X, =0
5.7 4 2% —3X, + X3 + 4%, =1
3%, —5X, +3X3 + 71X, =1
X; — 2Xy + 2X3 +3X, =0
5.9 ¢3X —5%X, + X3 + 4%, =1
2% —3Xy — X3+ X4 =1

X —3X, + X3 + 2%, =4
5.11 {2% —5X, +4X5 +3X, =7
Xg—2X, +3X3+ X, =3
X, +4Xy —2X3 —3X, =2
5.13 12X, +9X, — X3 —4X,=5
| X +OXy X3 — X, =3
X — Xy +3Xg +4x, =0
5157 2% =X, +2X3+ X, =1
4% —3Xy +8X%3 + 9%, =1
X; — 4%y +2X%3 +3%X, =5
5.17 12X, — TXy +4X3 + X, =9
| X — 3%y +2%3 — 2%, =4
X; —9Xy +3Xg + 4%, =4
5.19 12X —9Xy +2Xg + X4 =7
X —4X, — X3 —3X, =3
X, + X, +4Xg +2X, =0
5.21 13X +4X, + X3 +3X, =1
(2% +3Xy —3X3 + X4 =1

X —4Xy +2X3 + 3X5 =5
9.2 12X, — Xy +4Xg + X4 =9
X; —3Xy + 2X5 + X4 — 3% =4
X; —9Xy +3Xg + 4X, =4
5.4 2% — 9%, +2X;3 + Xs =1

Xg —4Xy — X3 —4X, + X5 =3

X, + X, +4Xg + 2x%5 =0
5.6 ¢ 3X; +4X, + X3 +3X, =1
2% +3Xy —3Xg +3X, —2X5=1

X — Xy + 4X5 + 3%, =0

5.8 13X —2X, + X3 + 2% =1

2X; — Xy —3X3 —3X, +2X; =1

X, —3Xy +4Xg + X5 =2

5.10 § 3% —8X, + X3 + 2%, =5
(2% —OXy —3X3 + 2%, —3X5=3

[ X[ — Xy +3%g +4X, =0

5.12 {4X; —3Xy + X3 + 2X;=1
3%, —2Xy —2Xg —4X, + 2% =1

X; — 2X, +3Xg + 4x; =1
5.14 S4X, — TXy +2X3 + X, =3
3% —5Xy — X3 + Xy —4X5 =2
X; 4+ Xy —3Xg —4X, =1
5.16 14X, +5X, —2X%3 — X5 =3

3%, +4Xy + X3 +4X, — X5 =2
X, +2Xy —2Xg — 3xg =4
5.18 2%, + 5%, — X3 —4X, =9
X +3Xy + X3 —4X, +3X5 =5

X, +2X, —3X3 —4X, =1
5.20 1 3% + 7Xy —2Xg + Xs =4
2% + 9%y + Xg + 4%, + X5 =3
X +3Xy — X3 — 2% =1
5.22 < 2% + 17X, —4X3 —3Xy =3
X, +4Xy —3Xg —3Xy +2X5 =2



5.23

5.25 ¢

5.27

5.29 <

X — Xy +4X5 + 3%, =0
3% — 2%y + X3 + 2%, =1
2X; — X, —3%X3 — X, =1
X, —3Xy +4X5 +3X, =2
3%, —8X, + X3 +2X,=5

X — Xy +3X%3 +4x, =0
4% —3X, + X3 +2X%, =1
3X; —2Xy —2Xg —2X, =1
X — 2%y +3X3 + 4%, =1
A% —TXy +2%X3 + X, =3

X; — 2Xy + 2X3 + 3X, =0
5.24 < 2% —3X, + X3 + 4%:=1
3% —5X, +3X5 + 3%, +4x%; =1
X; — 2%y + 2X3 + 3% =0
5.26 § 3X; —5X, + X3 +4X, =1
(2% —3X; — X3 +4X%, —3x5=1
=4
2% — 5%, +4X; + 3Xg =71
X; —2Xy +3X3 — 2X, +3X; =3
X, +4X, — 2% — 3X5 =2
5.30 12X, +9Xy — X3 —4X, =5
X +5Xy + X3 — 4X, +3X5 =3

X —3X, + Xg + 2X%,
5.28

6. Pewsiumob mampuunoe ypasHeHue.

6.1.

6.3.

6.5.

6.7.

6.9.

6.11.

6.13.

6.15.

6.17.

6.19.

1 3 2 11
X = :
0 2 2 6
3 -2 -1 2
X = .
5 4 -5 6

3 2 -1 2
X = .
2 -1 11
3 1 8 -5
X = .
2 -1 5 3)
3 -2 4 -5
X = .
-1 1 -2 3)
2 3 0 9
X = |
1 -3 3 o]



3 2 3 -9 3 1) (-8 -5
6.21. X = . 6.22. X - - .
2 —1} (—2 5} Lz —J (5 3]
1 -2 -1 -8 3 -2\ (4 -5
6.23 X = | 6.24. X - - .
1 3) £4 7} (—1 1] (—2 3j
5 1 7 1 2 3) (0 9
6.25. X = . 6.26. X - ~ .
3 J [—2 o) [1 —3} (3 o}
2 4 3 7 5 1) (7 1
6.27. X = . 6.28. X - - .
3 5 6 -10 3 1) |2 0
5 — 6 3 -1 0) (-3 2
6.29. X = . 6.30. X - - .
-1 1 2 1 2 3) (3 4

7. JHanbl BekTopnl a,b,C,d. Tpedyercsi eviuucaiumov cKaaapuoe npouzsedeHue
a-+

2b, N=3C—-d wu ycmanosums opmozonanvHoCmb

éekmopoé M-N, ecau M
6exkmopoe M u N .

71.a=(@1-1-1), b=(0,11), t=(-10,1), d=(-335).
72.a=(10), b=(-10-1), t=(@111), d=(0,2-1).
73.a=(2,-31), b=(3-31), t=(2,-12), d=(6,-81).
74.a=(110), b=@101, t=@111, d=(231
75.a=(213), b=(4,21, t=(34,5), d=(32).
76.a=(231), b=(-12-2), t=(21), d=(2,-21).
77.a=(21, b=(2-13), t=(3-L4), d=(516).
78.a=(-10,2), b=(-221), t=@1-32), d=(4,-6).
79.a=(1-10), b=(0,1-1), t©=(0,01), d=(2,-10).
7.10. a=(3,3,-1), b=(310), t=(-121, d=(-10,2).
711.a=(0,12), b=(01, t=(-124), d=(-247).
7.12.a=(1,30), b=(2,-11, t=(0,-1,2), d=(612 -1).
713.a=(2,1-1), b=(0,32), t=(1-11, d=(1-44).
7.14.a=(4,11), b=(2,0,-3), t=(-121), d=(-9505).
7.15.a=(-2,0,1), b=(@13-1), t=(0,4,1), d=(-5-575).
7.16. a=(510), b=(2-13), t=(@10,-1), d=(1327).
7.17.a=(0,11), b=(-2,01), t=(3,10), d=(-19,-17).
7.18.a=(1,0,2), b=(0,11), t=(2,-14), d=(3-3 4).
7.19.a=(310), b=(-121), t=(-10,2), d=(33-1.
7.20.a=(-1,21), b=(2073), t=11-1, d=(-17,-4).



721.a=(0114), b=(0,-32), t=(21-1), d=(65—14).
7.22.a=(,-2,0, b=(-113), t=(10,4), d=(6-17).
7.23.a=(2,0,1), b=(110), t=(412), d=(80,5).
724.a=(0,1,3), b=@12-1), t=(2,0-1), d=(318).
7.25.a=(10,5), b=(-132), t=(0,-11), d=(5,15,0).
7.26.a=(110), b=(0,1-2), t=(0,3), d=(2,-111).
727.a=(10,2), b=(-10,1), t=(2,5-3), d=(115,-3).
7.28.a=(1,2-1), b=(30,2), t=(-111, d=(8112).
7.29.a=(0,1), b=(0,-21, t=(30), d=(8094).
7.30. a=(2,1,0), b=(01, t=(4,21, d=(313).

8. Haubl Touku A, B. Tpebyercsi Haiimu koopounamsl, MoOyl1b U Hanpasiaowue

KOCUH)Cbl 6€Kmopa ATB
8.1. A(LL3), B(2,2,3)

8.4. A(2,2,3), B(3,2,4)
8.7. A(0,14), B(L2,4)
8.10. A(L2,1), B(0,1,2)
8.13. A(2,1,3), B(4,2,3)
8.16. A(-2,1,3), B(5,1,2)
8.19. A(2,2,3), B(3,1,3)
8.22. A(5,11), B(6,2,)
8.25. A(0,-2,1), B(2,0,3)
8.28.

A(2,0,-1), B(4,2,0) 8.29. A(L3,-2), B(3,2,0)

8.2. A(0,1,3), B(1,2,3)
8.5. A2,1,2), B(3,2,2)
8.8. ALLY), B(L2,2)

8.3. A(0,1,—-1), B(L 2,0)
8.6. A(0,11), B(L,2,2)
8.9. A(0,~4,3), B(1,-3,4)
8.11. A(2,13),B(3,2,4) 8.12. A(0,11), B(2,11)
8.14. A(2,0,7),B(0,2,4) 8.15. A®8,2,-5), B(7,14)
8.17. A(2,-1,4), B(5,2,3) 8.18. A(3.13), B(2,2,-1)
8.20. A(0,7,3), B(4,7,-5) 8.21. A(4,-3,2), B(L2,3)
8.23. A(0,4,2), B(3,6,-4) 8.24. A(L3,2), B(4,6,5)
8.26. A2,-2,3), B(2,,7) 8.27. A(3,3), B(2,4,2)
8.30. A(L3,-1), B(3,10)

9. lanbl BepIIMHBI TPeyrojabuuka ABC. TpeOyercs HaiiTu:

@) OJ1uHy CmOpPOHbL AB;

0) Kocunyc yena mesxycoy cmoponamu AB u AC .

9.1 4(2,-5), B(-3,-4), C(-4,2) 9.2 4(4,-5), B(2,2), C(7,4)
9.3 4(3,2), B(-54), C(-1-6) 9.4 4(-3,-4), B(-6,7), C(-11)
9.5 4(-3,-5), B(4,3), C(-24) 9.6 4(2,1), B(-7,3), C(-4,-3)
9.7 4(-4,5), BB, -3), C(5,2) 9.8 433-4), B(2,1), C®7)

9.9 A4(-4,-5), B(-22), C(-7,4 9.10 4(3,4), B(6,7), CLI
9.11 4(-2,-1), B(7,3), C(4,-3) 9.12 4(6,-4), B(-3,-7), C(-12)
9.13 4(3,2), B(2,-5), C(-6,-1) 9.14 4(-6,-4), B3 -7), C2)
9.15 4(-3,2), B(-2,-5), C(6,-1) 9.16 4(2,5), B(-3,4), C(-4,-2)
9.17 4(3,-2), B(-5-4), C(-16) 9.18 4(-3,5), B(4,-3), C(-2,-4)
9.19 4(-4,-5), B(3,3), C(5,-2) 9.20 4(3,4), B(2,-1), C@-7)
9.21 4(-6,5), B(6,0), C(9,4) 9.22 4(33,-3), B(-1,-6), C(-6,6)
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9.23 4(-8,4), B(4,-1), C(7,3) 9.24 A4(-14,6), B(-2,1), C(15)
9.25 4(7,-4), B@B -7), C(-2,5) 9.26 4(-9,2), B(3,-3), C(6,1)
9.27 4(6,0), B(2,-3), C(-39) 9.28 4(5,-1), B, -4), C(-4,8)
9.29 4(-7,3), B(5,-2), C(8,2) 9.30 4(4,1), B(0,-2), C(-5,10)

10. /lanbl BepiuiMHbI TpeyrojbHuka ABC. TpeOyercs HalTH:
a) ypasnenue cmopoust AB;

0) paccmosanue om gepuiunvt C 00 cmoponvt AB;

B) ypasHenue meouanvl BE, nP08eOEHHOU U3 6epuIUHbL B

I) ypasHenue gvicomol CD, HPOBEOEHHOU U3 8ePUIUHBL C .

10.1 44,1, B(0-2), C(-5,10). 10.2 4(-7,3), B(,-2), C(8,2).
10.3 4(5,-1), B(@-4), C(-48) 10.4 4(6,0), B(2,-3), C(-3,9)
10.5 4(-9,2), B(3,-3), C(6,1) 10.6 4(7,-4), B@B,-7), C(-2,5)
10.7 4(-14,6), B(-2,1), C(15) 10.8 4(-8,4), B(4,-1), C(7,3)
10.9 43, -3), B(-1,-6), C(-6,6) 10.10 4(-6,5), B(6,0), C(9,4)
10.11 43, 4), B(2,-1), C@-7) 10.12 4(-4,-5), B(3.3), C(5,-2)
10.13 4(-3,5), B(4,-3), C(-2,-4) 10.14 4(3,-2), B(-5-4), C(-16)
10.15 4(2,5), B(-3,4), C(-4,-2) 10.16 4(-3,2), B(-2,-5), C(6,—-1)
10.17 4(-6,-4), B3, -7), C@12) 10.18 4@3,2), B(2,-5), C(-6,-1)
10.19 4(6,-4), B(-3,-7), C(-12) 10.20 4(-2,-1), B(7,3), C(4,-3)
10.21 4(3,4), B(6,7), C@L1 10.22 4(-4,-5), B(-2,2), C(-7,4)
10.23 4(3,-4), B(2,1), C@7) 10.24 4(-4,5), B(3,-3), C(5,2)
10.25 4(2,1), B(-7,3), C(-4,-3) 10.26 4(-3,-5), B(4,3), C(-2,4)
10.27 4(-3,-4), B(-6,7), C(-11) 10.28 4(3,2), B(-54), C(-1-6)
10.29 4(4,-5), B(2,2), C(7,4) 10.30 4(2,-5), B(-3,—-4), C(-4,2)
11. IlocTpouTh KPUBBIE 110 32IAHHBIM YPABHEHHUSIM U HA3BATh HUX.
2 2 2 2
111 (x=2%+(y-372=9: 2+ ¥ 1. X Y _q.y2_ox.
( V=3 25 9 49 25 Y
2 2 2 2
112 (x=3)*+ —22=9;X—+y—:1;x——y—:—1; 2=_4x.
( ) (y=2) 9 25 49 25 y
2 2 2 2
113 (x+22+(y-1?=36; 2+ -1 2 Y _q. 2 -0«
(x+2)"+(y-1 st 6 2 y
2 2 2 2
114(x=1)%+(y+2)2=36; 4L —1: X Y __q1.y2_7y
(x=1)" +(y+2)" =36; -+ - =15 o= Y
2 2 2 2
115 (x+3)2+(y-5)2=4; 4 ¥ 1. X Y _q.y2_7x.
( ) (=9 49 4 25 16 Y
2 2 2 2
11.6 (x=5)2 +(y+3)2=4: 24 ¥ 1. X Y _ 4.2 oy,
( ) rly+3) 4 49 25 16 y



2 2 2 2

11.7 (x—4)* + +22:49;X_+y_:1;x__y_:1; 2 _6x.
(x=47+(y+2) 2936 25 9 7
2 2 2 2
11.8 (x+2)* +(y—4)*=49; X_+y_:1; X__y_:_l; X2 =5y

36 49 25 9
X2 y2 XZ y2
119 (x+1D)*+(y-2)?%*=16: —+21-=1: — -2 =1: y*=5x.
( )+l ) 36 25 16 9 y

2 2 2 2

1110 (x+12+(y+102=16: 4 1. X Y _ 9. y2_ px.

25 36 16 9
2 2 2 2
1111 (x+4)2+(y—4)2=9; =+ ¥ 1. X Y _q.y2_y
A+ y=4) %9 36 16 )
A

2 2 2
1112 (x=4)+(y+42=9: 2+ ¥ 1. X Y _ 1. y2 1y,
( y+y+4) 9 36 36 16 y
X2 yr Xy’
11.13 (x=-3) " +(y+4)"=25; —+—=1; — ——=1; =16X.
( ) (v ) 25 16 64 25 y
X2 y2 XZ y2 )
11.14 (x+4)° + N =25; —+—=1; — —=— 1; =—X.
( ) (v= ) 1 25 64 25 y
2 2 X y2 ’ y2 1 v2=8
11.15 (x-95)"+(y+) " =4; —+—=1; ———=1; y"=8x
( yy+D "16 9 49 9 y
X yZ 2 2

11.16 (x+1)*+(y-5)°=

1117 (x+3)2+(y+3)2=4: 4 1. X Y g y2_3y

49 ' 25 36 9
2 2 X y2 X y2 2
11.18 (x-3)° +(y-3)' =4; —+—=1; — ——=-1; =—8X.
(x=3)"+(y-3) '25 49 36 9 y
1119 (x+5) +(y—6)7 =16: -+ ¥ o1 X Y g o g
' 25 4 36 25 '

2 2 2 2

y Xy C 2
11.20 (x—6)"+(y+5)" =16; —+—:1 ———=-1; X" =4y.
( )Gy 5y 4 25 36 25 y

11.21 (x=1)° +(y+1)* =1; XY . XY g, y* =4x.
X ¥y .. 42

11.22 (x+1)° +(y-1°=1; —+2-=1; —— 1 =-1; X" =9y.

1123 (x—12+(y+5)2=1; —+L =1; 2 ¥ _1; y? = 7x.

1124 (x+5)72 +(y-12=1: >~ +¥ 1. X Y _ 1. x2-9y.
(x+5)7+(y-Y) 16 36 25 4 y

X2y X2 yz ,
11.25 (x+1)° + 3)°=25; —+—=1; =1; y* =-5x.
D™+ (y =9y 49 9 49 16 y

11



12

2 2 2 2

1126 (x=32+(y+1)?=25: 2 4+ ¥ 1. X Y _ 4.2 gy
=3y +(y+1) 9 49 49 16 y

1127 (x=3)2+(y-2)2=36; >+ —1; 2 _ ¥ _9: y2—_16x.

1128 (x=22+(y-23)2=36; + L —1: 2 Y __q. 2y,

1120 (x-2)" +(y -3 =9; Jo+0-=1i 2o~ =11 ¥’ =0x.

25 49 25
2 2 2 2
1130 (x=3)2 +(y-2)2=9: 2+ L —1; X Y _ 9. 2 _uax.
G922 9 2 49 25 y

12. YpaBHeHue omnpele/isieT HeBbIPOXKIEHHYIO [1eiiCTBUTEIbHYI0 KPHBYK BTOPOIo
nopsaka. Tpedyercs: Ha3BaTh KPUBYIO, IPUBECTH €¢ YPAaBHEHHE K HOPMAJILHOMY BUAY
U OCTPOUTh.

12.1 4x* +y* —8x+4y=0 12.2 9x* —4y® +54x+8y+41=0
12.3 2x* +3y* +12x—6y+9=0 12.4 4x° —y* +8x—2y+7=0

12.5 9x* +16y* + 36X — 64y —44=0 12.6 y*—4x-8y=0

12.7 9x* +4y* +36x—-8y+36=0 12.8 x*—4y* +10x+24y-7=0
12.9 4x*+25y* —8x+100y+4=0 12.10 x*—4y* +6x+8y+1=0
1211 X +6xX—2y+5=0 12.12 9x* —4y? +36x+8y +68=0
12.13 4x*+9y* —32x+36y+64=0 12.14 4x*—y*—8x—4y—-16=0
12.15 9x* +4y* +18x—-8y+9=0 12.16 x*+4x+2y+4=0

12.17 x*+25y° +4x—150y +204=0 12.18 4x*—9y* +16x+54y —-101=0
12.19 3x2 +2y2 +12x 16y +40=0 12.20 9x* —16y? —36x— 64y —172=0
12.21 x*—-8x+2y+18=0 12.22 9x* —4y? —18x-16y+9=0
12.23 4x° +y*—8x+4y+4=0 12.24 4x* —y* —16x—6y+11=0
12.25 x> +4y* +10x—24y+57=0 12.26 4x*+4x+3y—-2=0

12.27 4x* +9y* +32x—-18y+9=0 12.28 5x*+3y* —10x+12y+2=0
12.29 4x* +y* —8x+4y=0 12.30 9x* —4y® +54x+8y+41=0
13. Haiimu obnacmu onpedenenus ¢pynkuyuu

13.1 y=+9-x 13.2 y=+/x—5++2—x 1&3y=———i———
13.4 yzln(%j 13.5 y =arcsin(2x—1) 13.6 y=+x*—4

X

13.7 y=+x—-3++/5-x 138 y=+/x*—-2x-3 13.9 y:ln(—x_Sj



13.10 y =arccos(2x +3)

X

X2 =3x+2
13.16 y=+/x*+6x-16

1319 y= In(isj
X—3

13.13 y =

13.22 y=+/x—4+6-x 1323 y=

13.25 y= arcsin(XT_?’]

X

X2 —7x+10

13.28 y =

13.11 y=+16—x°

13.14 y = 2ln(LJ
X+1

13.17 y=Jx—-3+/4—x

14. BoruMcauTh npeeJibl.

3x2 +5x+1

X2 +4

2x3+4

14.2 a) |im 3

X—0 XY +2Xx +1

14.1 a) |im

X—>0

14.3 a) lim

X—>0

2x3 +5

2
14.4 a) im X< +6X+5

X—>00 3x2 +7

14.5 a) |im 7
Xx—o 3XT+5

x4 +3x+1

3
. X7 —=3x+6
14.6 a) ||m2—
X—0 X< +7x-1
3x2 +6x+3
2x2+7
x2+4x+5
2

14.7 a) lim

X—>00

14.8 a) lim

X—0 3XS +TX+2

1-2x2

14.9 a) fim —

x—0 3X< +5x+1

3
14.10 a) fim —a 2

X—0 2X“ +3X+3

X(X+1)(x+2)

13

3—2x)
4
1

JX?> —=5x+6

1312 y = X;;
X+

13.15 y = arcsin(

13.18 y =

13.20 y:arccos(l_ij 13.21 y=+x*-25
! 13.24 yzln(ﬂj
Vx* —9x +14 X
1-x
13.26 y = 13.27 y=x +Ig(2x —3)
y J1+ X
13.29 yzln(x;zj 13.30 y:arccos(X—Jrsj
X+4 4
2
. 2X“+5x+3 X—7
6) [im 2% toX+9 B) fim ———
) !(ILr_]l X2—4X—5 ) I)!T7 Vv2x+11 -5
2
. 3x“-10x+3 . Xx—3
1] = -- = B —_— =
) |)I(I’_g X2 —2x—3 ) I!r_g Vv4x-3 -3
2
. 6x—-16 ; 4x —
6) lim XZL B) lim Yix=x
x—>2 3X< —5x—-2 x—4 X< —16
2
) Xc —3X+2 . AJ9-x-3
0) lim ———— B) lim ——5——
xo1 XS +4x -7 x>0 X< +X
2 2
. 2Xc-bx-3 ) X< -4
1] = == F B S
LU P VM Bz 4
2
. 3Xe—-4x+1 ) 2x—-10
1] = = - B
) Im 2x2 +5x—7 ) '!LQ J5x -5
. 2x%_13x-7 . J2x-8-2
0) lm——— B) lim— —~—
x—>7 X< -9x+14 x—>6 X—6
2
. 2X° =11x+5 ) 3x-15
1] /s -t s B ——
) |)!r_'g X2 —7x+10 ) |)I(I‘_Q V2x-1 -3
2
. 2Xx°—-9x-18 . A2x—-8-2
0) lim —5——— B) im—

x=>6 X< —T7TX+6

2
) X< —9x+18
0) im —5————
x—6 3X< —17Xx—-6

X—6

X+1

B) lim ————
)!<ILT_]1\/X+2 -1



3x2-—5x

14.11 a) |im =

X—o X —5x
2

14.12 ) lim —2+2X‘2X
X—>©  xX“ —bX

2
14.13 a) fjm —>X"+X

x+w3x2+7x—1

2
14.14 a) fjm 2" =2X+5 2X3+5
X—0  3X 4+ X

2
14.15 a) lim 2X5 +3X+2

X—0 +3

2
14.16 3) fim — 2

X—0 X< +4X+3

2 o
14.17 a) [jm X0x -1 +6X2 1
X—0 33X —2X

3
14.18 a) |im

X—0 X

TX—X

2+3x+2

3 2

14.19 3) fim —a—
X—0 2X

2

14.20 a) fim o

x—o XY —3x+1

2
14.21 a) |im XT+2x+6

X—% 3X2 +TX—1

3x3+x2—2

14.22 a) [jm >

X—=00 4x~ +5x+1

2
14.23 a) jm 22— 2

x>0 5x2 —8x — 4

14.24 a) |im 3 >
X—0 x¥ —3X° +2

2 4+ 5x—3x2

14.25 a) |im 5

X2 X< +4x+1

4
1426 2) lim —

x>0 x3 4 4x2 13

1427 a) lim

X—0 5y

14.289) [im - AX = Tx

X—>00 X —X+2

4+3x+2

2

+x3+30

x2+x+5

x4—3x2+2

. XS +X—-6
6) lim —5———
x—>2 2X< —6X+4

2
. 2X“+3x-5
0 m-————
) I)I(—>l 3x—3

2
. 2X“—-4x-6
6)hnr———77——
x=3 BxX—Xxc -6

2
. 2Xc =3x-2
0) lm —»——

er—X2+5X—6

2
. 2Xc—-x-1
0) lim 5——
x>l XS —3X+2

2
. 2X“+3x-5
0) lim ————
x>l X< —4Xx+3

2
. 2Xc—-4x-6
0) m_——=—
x—>3 IX—X< =12

2x2+5x—3

0) 5
X—>-33x“ +10x+3

6) lim 5 ———

=5 X< —-7x+10

0) lim —
=6 X° —-7X+6

2x2 —9x—18

. X
B -
Vim0
\/ — X

X — 2

B) [im

X—2
x—>3 V2X+3 -3

B) [im 2
o0 \x242 -
. B5+x-3
B -
) I!rﬂ) x? 16
VIO+ X —~+/9—-X

3X

[,2
) Xxc-3-1
B) [m ———

2
X—2 X -4

B) fim VI-x—V1+x

Xx—0 X
2 1

) X
B)hn17===—j—
B) im—— —3

Xx—0 X2 + X

B) [im

x—0

x—>0 3x?
B)Iirn»\/2X+7—5
X—9 3—\/;
B) [im 2=

Xx—0 V6X+1-5
3X
—/10—x

2 [
)legcl)\/lOer

. X
B -
)uHAVX+2—2

NAX+1-3

B) lm————

X—2 X -8

. AA+3x—+/4-3x
B) lim -

x—0 X

. +4x-3-3
B) Im———(—

x—3 X =9

14



15

. X2 3x+2 . 2x%_3x-2 1- \/
1429 2) |m———— ) lim——— B) lim
X—>0 6X“ +4X +9 X—2 X< +6X—16 X—>2
4 2 2
. X +10x° -3 . XS —7Xx+6 . 3X
14.302) lim —<—— 0 Ilim_——— B) lim ; ;
X—® 2x° —5x7 4+ 3x X—>1 2x2 45X —7 X0 V1—x? —/1+ X

15. HaiiTi 06J1acTh onpeaeieHUs M TOYKHU pa3pbiBa QyHKIUH y = f(x), HCCJIEI0BATH UX

xapakrep.

3 2 _
151 y=X 14 152 y= X =X+1 153 y=— 2
X — X~ +2X
2 2
154 y= 2% 155 y= 12X 15,6 y= X —X+3
X+3 X*— x—1
3 2
157 y=2= 15.8 y= X —4x+1 159 y=—"—
-4 @+ x)
2 3/y3
1510 y = — 1511 y=— 2 1512 y= X *2
X =1 X +2Xx-3 X
2—X 2
1513 y =~ 15.14 y = —= 15.15 y=— X
2—X J1—x (x-1)
2
1516 y=2_—1_ 1517 y=—+ -1 1518 y = X +9
X X+1 x=1 X 4x+8
8X eX+3
15.19 15.20 y = 1521 y =
V= (x+4j Y=o Y =43
2
15.22 yzzi 15.23 y= 22 1524 y= X" —6X+3
X% (x—4) X< +2x x—3
2 3 3
15.25 y:(x2+1) 15.26 y=— 1527 y=—»
X< +2X X©+1 X =1
3 3 2
1528 y=X_~3X 1529 y= X =4 15.30 y=(1+1J
x2_1 2X X

16. Haitmu npou3eoonuvie pyHKyuil, 3a0aHHbIX AGHO.

3 3

In(6x —1)
2_ -
16.2a)y:2x3+§/;—|n3 6)y:x—x+1 B)y:(zx_l).e—SX r)y:@
x—1 In(5x —1)
2 — x?

16.3a)y:2x4+3/x_2—sin2 0) Y=— > r) y=ctg3x-cos® 7x
X+ 2X

B y=———
V3 +4x2



2 3
16.4a)y:x2—i+§E 0) y= 4X2 B)y=X2°\/16—4X r)y:M
Jx 3+ X sin4x +1
4 12x 2X+3 i
16.5 =——X"—2C082 6) Y= = =(cos4x+2)sin3
) y=- VY=g PV Vit r) y=(cosdx+2)sin3x
2 -2X
16.6a)y=i2—3x2—6e2 6)y:w B) y=Xx°-In(3x+1) r)y:3—+3
X x—1 X*—4x+1
3 3
16.7 a) y:4x4+§/x_2—ln3 0) Y= 4 - B) y=(2x+1)’arctgdx 1) y:M
In(5x +1)
—4x+1 -3x?
16.8a) y =3x \/_+5|n4 0) y_— B) y=(2x+3)V4x—-2 1) y=
-4 (3x-2)
4 2 sin® 4x
1692) y=2X"+——+3 6 y= —e . In(2x -4 -
a) 'y NE \/_ )Y 2 +1 B) y ( ) Yy m
2 .
16.10 ) y=3x2 + 4352 —In9 6) y=— ) y=3sin24x-tg3x 1) y=arcsindx
)Y Y axsa P J v 3farctgx
3 2
16.11 a) y:2x3—i+§/§ 0) y= 2X B) y=Sin2x- x2 + X r) yzm
NN x* +6 6x3 +1
3 -
16.128) y=2x' +x+Ind g y=2X . X by y=(x2 +1)-e3X _ varcsin2x
4x° -1 X4
2 .
16.13 a) y=2x5+%—§/§ 6 y=X =T - sin2x r) y=tg3x-In2 4x
X 2x+1 3X2_1
_ %2 3
16.14 a) y:6x3—i5+§/1 0) y:17 X B) y:COS\/l—In2X r) y= X
NN 4% -5 W41
2 A 4
16.15 a) y:i2—2x4+cos3 0) y= X2+1 B) V= 2x-1 r y=+ 2 4+1-c0s6X
X 4x° -3 (x+1)2
S _ JX
16.16 a) y:i4+3\/§—3e4 0) Y= X > 4x B) y=x3-ln\/2x+x2 r) y= €
X 3x° -4 x4 11
3 3f a4 4X2+9 2 C0323X
16.17 a) Y =6X +\/x_—ln5 0) Y= B) y=(x+1)<-arctg2x r) y=
4% +8 InVx
2 2
_ayd 35 i _ X" -3 _ (13 & sin< x
16.18 a) Y =3X \/x_+sm6 0) y_3x2—2 B) y—\/x> sinVX+2 1) y= T+1gx
2_
16.19 a) y=2x6+%—\/§ 0) :2X 6 B)y:exs-ln(x2+4) r)y:arctg[ 1 ]
X iy x2 +1
3 .
16.20 a) y:4x5+2<‘/x_3—ln3 o) Y= X 5)2( B) y=c0323x-ln3x r) y= Sin 4x
—3X 3X2+1

16



—x° 2
16.21 a) y=2X6—i+§/§ 0) y:2—x B) y:tgzx.m ) y= In< 3x

\/x_5 9x* -4 X + C0S2X
2 I
16.22 a) y:2x6+§/x_2+ln2 0) Y= X 2+16 B) y=(X2+2X)-e_3X2 r) y:LZA'X3
9x” -8 (1+x%)
— 2 1
16.23 a) y=4x5+%—§/§ 0) y:21 X B) yzm r) yztg(ex)-(4x+3)2
X 7X+9 3x3+1
2 i (xS
16.24 a) y:3x6—%+ 2 0) y:2)§—21 B) y=sin(3x+2)-eC0SX ) yzm
I X" = x2 +1
2_
16.25 a) y:i3—3x8+c052 o) y= X' -1l B) y= VI r) y=(x2+2ﬁ)-arctg3x
X 4% -3 sin(e2X)
16.26 a) y:i5+5\/x_3—4e3 6) V=100 B) y=V1+c0s32x 1) y=arctg——
X — X x2 +1
2 2 .
16.27 a) y=6x5+(‘/x_7—ln3 0) y:2X2 19 B)yzlnX;X-l_l r) y:esmzx.arctgﬁ
- X
. ? 42X X tg(In x)
16.28 a :5x6—<‘/x_5+sm3 o) y=—" —arcsin——— _ 1
)Y )Y 2x+1 =y X+1 DY V2X+3
4 3x* -10 1-Xx COS X 1
16.292) Y=6X"+——~2 6) Y= =arctg,|—~ = -arctg| —=
) y SN2 9 y="— my=arg [ ny=et arag N

2 X

16302) y=2x"+24x* —In6 6) y= -
X" = 1+e

17. Haiimu npou3600uyto hynKkyuu, 3a0aHHOI napamempuiecku.

X =sin 2t x =tg3t x=(2t-1)/t
17.1 17.2 17.3 3
y =Co0s2t y =ctg3t y:\/T
=In?4t X =sin3t X =tg*“t
17.4 17.5 17.6 )
=+/Int y =ctg3t y =sin 2t
x:tg4t X =3sin 2t X =arcsin2t
17.7 17.8 17.9
y =ctg2t y = cos4t y = arctg 2t
X =In5t sint _ o
17.10 { 17.11 | X=°€ 17.12 1 sint
y=Ig3t y= eCOSt y =Cos+/t
1713 |X= In(t4 +1) X=cost +tsint 1715 i
y=1+In2t y=sint—tcost y=t-1

wy=hn.|->— ny=sininx)-(x* +2x)°

17



1

1+4t2
y =arctg 2t

X=
17.16

1
17.19 X_2+t

y=In(2t +t2)

x=ty1—t2
y =arcsint

17.22

X= 1—t2
t
y:
1-t

17.25

Y

X=arctg (et)

17.28
y:\/eZt +1

1717 1 X~ cos?
=Insint
=Incost

17.0 y osint

t +1

17.23

y= S|n(t2+t)

X=arcsin
17.26 { Jt

y= J1+ Wt

=In(1-t2)

X
17.29
y:arcsimll—t2

18

x:2t3+t
=Int

17.18

cost

1+ cost
sint

1+ cost

{
1

17.21

17.24

sin?t
X= arctgt

1+t
t+1

17.27

17.30 1+t

y=\/1—t2

18. Botuucaumso npeoensl, ucnonw3ysa npaguio Jlonumansa.

2
. X —7X+6
18.1 ||m2—
x>l 2x“ +5x -7
2
. 2X°-11x+5
18.4 ||m >
X=5 x“ —7x+10
2 gy
18.7 |I X 5x-14
x—>7 2x2 —9x — 35
3 2
1810 [im X" +3X7 +2X
x>2 x%_x—6
2 _
18.13 [im 2x2 +3x-5
x>l XS —4X+3
2 _ay_
18.16 |Im2X—‘;X6
x>3 BX—X“ -6
2 _
1819 fim — 16
x>4 X< -3x—4
2 _oy_
1822 im 2x2 9x-18
x>6 X< —7X+6
2 _
18.25 |Imw

x—1 2x2 +5x-7

2
. 2X5 -3x-2
182 lim—5——
+6Xx-16

X—2 X

2x2 —-x-1
2x2 +3x—5
x—1 3x—3

2 _
1820 [im 2X< +5x -3
X——3 X+3

1823 fim =5
x=5 X< —7x+10

2 oy
1826 [im 2x2 5x-3
x—>3 X< —bXx+6

2x2 —11x+5

2
. 2x"-9x-18
18.3 Ilmﬁ
—7x+

X—6 x
2
. 2X< +5x-3
18.6 ||m2—
+10x+3

X—>—33X

. 2x2—x—1
189 [im =5 ——

x—=1 3x —x-2

2
18.12 |im 2)(——;1)(—6
x=>3 IX—Xx~-12

2 _ay_
18.15 [im —2"2 -2
x—>2 — X< +5Xx—-6
2,y
18.18 |ImX2+—X6
x=2 2X° —6X+4

2 _
18.21 [im W
x—6 3X“ —17x -6

2 _qay_
18.24 |Im 2x2 13x-7
X—>7 X -9x+14

2 _
18.27 fim —X2 3x+2
x>l 3X< +4x -7
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2 _ 2 2
1828 [im X< +6Xx-16 1829 fim 3x“ -10x+3 1830 fim 2X“° +5x+3

x—2 3X2—5X—2 x—>3 X2—ZX—3 X——1 X2—4X—5

19. Cocmasums ypasnenus kacamenvHoil K cpaguky ynkuyuu y=f(x) 6 mouke c
abcyuccou X .

191 y= 21 , Xp =1 19.2 y= 31 , Xo =0
X< +1 X2 +1
2
19.3 y:x+%, Xo =1 19.4 y:L:(). Xg =2
19.5 y:2x2+3x—1, Xg =—2 19.6 y=x—x3, Xg =—1
19.7 y:x2+8ﬁ—32, Xq =4 19.8 y=X+ XX, Xo =1
19.9 y=4x—x2, Xo =3 1910 y=v4-2x2,  x,=1
140X ) X2 _3x+6 )
1911 y =" X, =4 19.12 V=T ke
1913 y=2x2 —3x+1, x,-1 19.14 y=-/X—3-9YX,  x,-64
1915 y=x2 +vx3,  x,=1 1916 y=x2+x+1,  xp=-1
24X ) X2 _2x42 )
1917 y=5"0 Xo =9 19.18 V=25 %2
1919 y=2x2+3,  x,=-1 1920 y=3-X—vVX,  x=1
3
19.21 y:2x+1, Xg =1 19.22 y:X +2, Xg =2
X x3 2
19.23 y=x2—x—1, Xg =1 19.24 y=3-3\/x2 —2X+2, xy=1
1 2X
1925 y=—, Xo =2 19.26 Y= , Xq =1
3x+2 : 21 :
2 2
1927 y=X2=3X+3 4 19.28 y:1+3X2 , Xo =1
3 3+ X
_9y3 2 _oy_
19.29 yzﬁ, Xo =1 19.30 y:XTM, Xo =4

20. Haitmu naubonvuiee u naumenvuee sHauyeHus QynKyuu na ompesxe [a,b].
16

201 Y=X3-3X?+4 a0, b=4  202y=X?+""-16  a=1 b=4
X

203 Y=X3—2X2+6 a=0, b=3 204 y=4—x—42 a=1 b=4
X

205 Y=X3—5X2+4 a-1 b-4 206 y=2/x—X a=0, b=4



_ 10x410.
X2 2X42
209 Y=X3—3X?>+6 a=1 b=4
2011 Y=X3—T7X?>+2 a=2 b=5
20.13 y=1+m
10x

1+x?

2017 Y=X3—2X?+4 a=0, b=3

20.7 Yy a=-1 b=2

a=-2, b=0

20.15 Y =

2019 Y=X3—4X%2+6 a=1 b=4
2021 V=X3—4X%2+5 a-1 b=
21 Y= +9 a=1 b=3
2023 Y=X3—6X?>+6 a=2 b-4

2025 Y=X3—2X?>+2 a=0, b=3

2027 Y=2X3—-3x?—4 a-=0, b=2

20.29 y=2-12x?—-8x3

208 y=1—3/x*-2x

20.10 y:2x—3-‘°{/x72
20.12 Y=X%(x—2)?

20.14 y:x—4\/§+5
4

(x+2)°
2018y =X—4/X+2 +8

3 2
X"—9X +6x-9

20.16 y=3—X—

2020y =

2022y =
4+ X2

4x*
3+x?
2
20.26y:—x+8+8
2 X

20.28 Y =24/ X-1—X+2

2024y =

20

a=0, b=2

a=-1 b=1
a=0, b=2

a=1 b=9

a=-1 b=2

a=-1 b=7

a=0, b=4

a=-4, b=2

a=-1 b=1

a=-4, b=-1

a=1 b=5

2030y =33/(x—3)* —2X+6 a=2 b=4

21. Haitmu nokanvHvle IKCMPEMyMbl, UHMEPBAIbL 603PACHAHUA U YObIGAHUA YHKUUU

y=1(x).
211 y=In(4—x?) 212 y=xe X 213 y=+/X +/4—X
2 X3 X
214 y=(2+x2)-e~ X 215 y= 216 y=—o
\/x4 +1 3\/(X—2)2
21.7 y =arctg (x2) 218 y=Yx2 —2x 219 Y =X/X+3
21.10 y =X+ 2arctgx 21.11 y=3\/1— x2 21.12 y:3\/1— x3
X 2
e X X
2113 y=" 2114 y= 21.15 y=
1+x \/x2 +1 x2 +1
/.2
21.16 y=In| YX_ 171 2117 y=2_ 2118 y=—2
X In X l4— x2
2119 y=— S 2120 y=In(x2 +2x+2) 2121 y=""X
X\/XZ -4 X
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2/%
2122 y=— = 21.23 y=x2e / 2124 y=— >
xIn x eX-1
21.25 y=X—-2In X 21.26 y=Xe 21.27 yzln(—j
x—1
1/x
21.28 y:1+ﬁ 2129 y=(x—1)eX 2130 y="1-e
3+ X X

22. IIposecmu nonnoe ucciedosanue u ROCMpPoOuUms 2pauk HenepuoouuecKoil GynKyuu

y="f(x).

1) HaiiTu oOnacTh onpeneseHus QyHKIUH;

2) HATH TOYKHU pa3pbIBa;

3) uccaenoBarh QYHKIHMIO HA YETHOCTD, HEUETHOCTD,

4) HalTH TOYKH MepecedeHus rpaduka ¢ OCIMHU KOOP/IMHAT;,

5) HaiiTu acuMNTOTHI TpaduKa GYHKIHH;

6) HaiiTH MHTEPBAJIbI BO3pACTAHHS U YOBIBAHUSI, JIOKAIBHBIC SKCTPEMYMbI (DYHKIIHH;
7) HaliTU MHTEPBAJIBI BBITYKJIOCTH, BOTHYTOCTH M TOYKH TIeperuoa;

8) mocTpouts rpaduk.

3 a2, _x*-x-6 S _x 1
22.1a) y=x°-3x"; 0) y= — 22.2a) y= g 0) Y=+
2
22.32) y=(x-1)?-(x+2); 6)y=x2+§. 22.4 a) y:(x—Z) 4'(X+4); 0) y= 28 7
X j—

_ x4 _oy? . _ 16 . 3_ 2 0 _ x3
225a) y=x"-2x*+3; 0) y o 22.62a) y=2x°-9x4 +12x-9; 0)y N
1 a . _ 4x-12 _5y3_ay2 g _ X

22.7a) y 3 X X +435 0)y 2 22.82a) y=2x°-3x4-4; 0)y Tl
22.92) y:2X3+3X2—5; 6) y=1X2X 22.10 a) y:]_zXZ _8x3_2; 0) y:zzi.
_4x3—x4. _X3—3X au?2 3. __X
22.11a) y= 59 0) y= R 22.122a) y=3x4-2—-x°; 0) y_2—x3'
x? X
22.13 a) y=(x-1)2(x-3)%; 6) y=—3—- 22.14 a) y=x>—6x>+9x—3; 6) y=——
22.152) y=x'-5x*+4; 6) y=—> - 2216 a) y=x*+6x>+9x+8; 6) y:xz;—G’;?’.
x> + -
22.17 a) y=—x4+8x2+9; 0) y= ZXS . 22.18 a) y:16x3 +12x2—5; 0) y:#.
x“ -3 X +2x—-3
3 ev2 . 0y_a:6) yo X —y2(x—2)2; X
22.192) y=x°—-6x4+9x—4;0) y 2D 22.202a) y=x4(x—2)%; 0)y b f
22.21a) y=2x° —3x* ~12x—1; &) y-—X—. 22.22a) y=(-x*; &) y——_.
X3 -1 4+x°
2 2 2 2
2223a) y=" =" §) - X 2224a) y=x°-6x°+16; 6) yo X XL
16 3+ x° X — 4
Wt _3 X —6Xx+9

22.252a) y=x3-3x?-9x+103 0) y= 22.26a) y=x3-12x; 0) y=

(x-1)°
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22

_!x2—5!3 . X X3 2 . _(x-1)?

22.27 a) y= T 0) y—X3+1. 22.28 a) y:?_x +4; 0)y= oL
2
22.292) y=3: -5 +45 6) y=3X—2.  22.30a) yoaxs XX gy yoxioaxs?
N 23 x—1

23. Haumu uacmnmnule np0u3800ﬂble.’%, 2—; u nepeolit ouppepenyuan dz Q@ynkyuu
z=1(x,y).
23.1 z=\/2xy +y? 23.2 z=In(x?+2y) 23.3 z=¥—§
23.4 z=ysin(x?) 23.5 z=xcos2y 23.6 Z:&)(/xy)

23.7 z=sin(3x+2y)

23.11 z= xsin2
X3y2

23.10 z=In(Gx+4y)

23.13 7= @3%-2Y
2316 7= X
X+ y

23.19 z=+/x3 +y?2

23.22 z=e2X cos3y

23.14 z=e
23.17 z=In(3x +

23.25 z=arcsin(x- y2) 23.26 z=In(x+

23.28 2 :arctg(x2 +Y)

23.8 z=cos(2x +3y)

23.20 z=arctg (x2 "))

23.23 z=arctg (—

23.29 7=cog L
5

23.9 ;= Sin(xy)

X
y 23.12 z=In(x+ y2)
23.15 z =s,in(x2 + y3)

23.18 z=sin2x-cos3y
X

)

23.24 7= arcsin[

y2)
23.21 y= xln{

y

3 |

X
Iny) 23.27 z=sin[iJ
2
23.30 z=|n(XLyyj

24. Haumu zpaouenm @pynxyuu gradu u ezo modyns | gradu| ¢ mouke M (X,,Y,,Z,) -

241 u=x+ In(z2 - y2), M(211).
24.3. U :In(3—x2)+>Q/22, M (13,2).

24.5. u= 22 4 2arctg(x—vy), M(@1L2,-1).

24.7. u=In(x++y%+22), ML-34).

249. U= In(x2 + yz) +Xyz, M(L,-12).
24.11 u=4In(3+ x2)—8xyz, M(LLY) .

24.13. u=—2In(x% —5)—4xyz,, M(LLY).

24.2. u=yIn(1+ x2) —arctgz, M(0,11).
24.4. u=xy — 5, M (-4,3-1).
z

24.6. U =\/W+@, M (LL0).
24.8. u= x2y22 -In(z-1), M@12).
24.10. u= (x2 + y2 + 22)3/2, M(L1D).
24.12. u=X.Jy +yJz, M(2,4,4).

2
2414, u=""Y _x2

2 vl
7] +5z2 ,M(2,2,l).



24.15. u:x2y—\/xy+z2 , M(15,-2).

24.17. u=xz% - x3y, M(2,2,4).
24.19. u:xz—arctg(y+ Z), M(21)).
24.21 u=arctg(y/x)+xz, M(2,2,-1).

24.23. U=4/X?>+Yy? -7, M(34)).

24.25. u=2/x+Yy +yarctgz, M(3-21).

24.27. u=xJy —(z+ y)Vx, M1L-2).

24.29. U=4/x2 +2y? +322 , M(-1,2,0).

23

24.16. u=x(Iny—arctgz), M(-21-1).
24.18. u:x3+\/y2+z2 , M(L-3/4).
24.20. u=xy - yz2, M(21-1).

24.22. U=IN(1+X2) - Xy/Z , M(L-24).
2424 u=YX__ Y2 a1 o).

Yy Xx+4y’
24.26. u=/xy +V4-22 , M(110).

2428 u=arctg| —2 | M@11).

24.30. u:ln(1+ X2 +y2)—\/x2 +2%2, M(30,-4).

25. Haiimu nokanbhvle 3xkcmpemymol pyuxyuu 2= f(X,y):

25.1 z:x2+xy+y2 -12x -3y

25.3 2=x2 —xy+y2 +9x—6Yy +20
255 z=xX"+y?* —xy+2x—y

25.7 7=2x>+y* —x+2y+1

25.9 7=xX*+y?+xXy—2X—-2y+2
25.11 z=x*—xy+Yy>.

25.13. z=x*-xy-y’

25.15. z=x*+y*+xy—3x—6y
25.17. z:x2—2xy+4y2+4

25.19. z=3x*+y*—x+Yy

25.21. z=x*+y*+2x+4y—6
25.22. 7=2xy—2x—4y

25.25. 2=x*+y*+xy—6x—-9y
25.27. 2=7x*+3y* —6xy —4x+7y
25.29. 7=x*+3y* —6xy —4x+7y—12

25.2 z=x"+2y* —xy

254 7=x"+y* —xy+2x-2y+1

25.6 z=8x*+3y* —6xy

25.8 7 =x*—2xy+2y*+2x

25.10 z=x"+(y-1?
25.12 z=4x+2y—x*—y>.
25.14. z=x*-x—-y*+y-18
25.16. z:3+2x—y—x2+xy—y2
25.18. z=3xy+2x—y*+8
25.20. z=x*—xy+y*—2x+y-3
25.22. 7=2x* —=x+(y+1)?
25.24. 7=x*+y*—xy+3x—-2y
25.26. z=—x*+y* —xy+3x+6y
25.28. 7=3x*+18xy —8x+18y +8
25.30. z=3x*—y*+5xy—6



