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IIpenuciaosue

BaxxHBIM yclOBHEM YCBOEHHUS MaTeMaTHKHU M OBIaJeHHs €€ MeToJaMU
ABJISIETCS caMOCToOsATeNbHast padoTa. OaHa U3 GOopM aKTHBU3ALMU OOyUCHHS —
pannoHaJIbHAS OpPTaHU3AINS CAMOCTOSITEIEHON paOOTHl CTYIEHTOB. DTOU LEIH
CIIY’)KUT CHCTeMa WHAWBHIYANbHBIX noMmamHux 3amanuii (M3). Kaxmoe U3
mpeaycMaTpUBaeT U3ydeHHE COOTBETCTBYIOMICTO pa3zesia TSOPHH, BHITOTHEHHE
MPAKTUYECKUX  3aJaHuid 10 3TOMYy  pasfelly, [pOBEpPKY  3aJaHUi
MperoaaBaTeIeM W BBHIIIOJHEHHE HTOTOBOW KOHTPOJBHOH paboTHl MO Teme,
MpeayCMaTPUBAOIICH KOHTPOIh YCBOCHUS TEOPUH U MPAKTUICCKUX HABBIKOB
peleHus 3aay.

Hacrosimee mocoOue sBiseTCS OJHMM M3 BapHaHTOB CHCTEMBI
MHIVBHIYalIbHBIX 3aJaHuil 1O oO0lmeMy Kypcy MarTeMaTHKH s BCeX
crnenuansHocte BI'TY um. B.I'. Illyxosa.

OCHOBHBIMU y4eOHHKAaMH 10 0OIIeMy Kypcy MaTeMaTuKd JUIs
TeXHUYECKUX creruansHocTeit BI'TY  spmsiorcest yueOHumku [1-5], a mis
SKOHOMHYECKUX CIIeMuanbHOCTe — ydueOHuKH [6-10]. OcHOBHBIC COOpPHHKH
3amad W YIOpPOXHEHWH 10 KypCcy MAaTEeMaTHKH I TEXHHYSCKUX
crienualpHOCTEd — 9T0 3amauHukd  [11-15], #ang  3KOHOMHYECKHX
CHELUAIBHOCTEH, KpPOME TOrO, HCIOJB3YIOTCA 3agadyHuku [16-17]. s
WHIWBUAYAIGHBIX  JOMAOTHHX  33JlaHUA  HCIONB3YIOTCS  COOpHUKHU
WHIUBHIYyabHbIX 3aganuii [18-20].

B neBsHOCTBIE TOABI BBUAY OTCYTCTBHUS IEHTPAIHU30BAHHBIX IUIAHOB
W3aHAsA y4eOHO-METOIUYecCKO suTepaTypsl ans By3oB B BI'TY Bo3HuK
ocTpblii AeDUIMT Ha COOPHUKH MHIAMBUAYaJIbHBIX 33JlaHHH MO MaTeMaTHKe.
s obGecniedenns yueOHOTro mporiecca Ha Kadeape BBICIIEH MaTeMaTHKH ObLI
pa3paboTaH M COCTAaBIEH C HCIIOJb30BaHHEM COOPHHMKOB HMHAMBUAYaJIbHBIX
3anmanwuii [18-20] u 3amaunukos [11-15] cOOpHUK HHANBUAYAIEHBIX 3aIaHHUH IO
Marematuke [21].

Hacrostmuii cOOpHUK WHIUBUAYaJIbHBIX 3aJaHuN - 3TO
nepepadOTaHHBIA ¥ JIOTIOJNHEHHBIM BapHaHT mocobus [21], oxBaThIBaromuid
paszensl 00IIero Kypca MaTeMaTHKH.

Llens mocobus — He 3aMEHHUTh COOPHHMKH WHAMBHIYAIBHBIX 3a/laHHUN
[18-20], a momONHUTE WX U 06ECIICYNTH MHOTOBAPHAHTHOCTH MHANBHIAYATbHBIX
JIOMAalIHUX 3aJaHuMH.
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2.23. 1 7 3 6 5 2
-2 3 4 3 3 1) o4 4={-4 9 4| B={1 9 2|
A= -1 —4\B=0 6 2| 0 3 2 4 5 2
2 1 9 2
205, 5 4 2 5 4 -5
I -2 5 (- 226. A4=| 1 2 4|B=[3 -7 1|
A=[3 0 6B 2 30 5 I 2 2
4 3 4) |1
2.27. 8§ -1 -I 3 25
310 2 7 0) 208 45 5 -5 —1|B=3 2 1|
A={4 3 2 |BH5 3 1| 0 3 2 10 2
2 2 7 [ -6 1
2.29. 3 -1 0 -1 0
3 7 2 05 =3} 230 4={3 5 1|Bs 1 -8 5|
A= 1 -8 3|B=2 4 1| 4 75 3 0 2

4 -2 3 2 1 =5

3. IIpoBepuTh COBMECTHOCTH CHCTEMbI YPABHEHHH W B ciydae
COBMECTHOCTH pemiuTh ee: a) mno ¢opmyaam Kpamepa;
0) ¢ MoOMOIIbLIO OOpaTHOM MAaTpulbl (MATPUYHBIM METOHAOM);
B) MmeToom I'aycca.

3.1. r2x1+3x2+x3:]2, 3.2, 2x;—Xx,+2x3=4, 3.3. X;=2x,+3x3=14,
2x;+x,+3x;=16, Xj+x,+2x;3=11, 2x;+3x,—4x;3=-16,

N

3x;+2x,+x3=8. 4x)+x,+4x3=22 3xy=2x;-5x3=-8

3.4, 2x1—x2—3x3=—9, 3.5. 3xl+4x2—2X3:]], 3.6. KZXJ_.X2—3X3 :0,
4x1+5x2+x3=20, 2x1—x2—x3=4, 3xl+4.X2+2.X3:1,
\3x1+4x2+2x3=]5 SXI—ZX2+4.X3:]]. x]+5x2+x3=—3.

-

3.7. rx]+5x2—6x3=—]5, 3.8. —3x1+5x2+6x3:—8, 3.9. 4x] - X2 :—6,
3.X]+X2+4X3:]3, 3)(:]+X2+X3:—4, 3)(,‘]-|—2_)(j2-|—5)(j3:—]4J

2xy=3x;+x3=9. Xp—4xy=2x3=-9. xX;=3x,+4x;3=-19.



3.10.

3.13.

3.16.

3.19.

3.22.

3.25.

3.28.

3.xl+X2+X3 :_4,
—3x1 +5x2 +6.7C3 :36,
xl—4.X2—2.X3 :—]9.

X;+4x,—x3=-9,
dx;—xy+5x3=-2,
3x,—7x3==0.
2x;+3x,+x3=4,
2x;+x,+3x3=0,

\3)(:1 +2X2 +X3:1.

K4X] +X2 +4X3 :]9,
ZXJ —XZ +2)C3 :]],

\X] +XZ +2X3:8.

3X] —2X2 +4XS :2],
3x1 ‘|‘4X2 —2X3 :9,

2X]—X2—X3:]0.

fo] +3XZ +4X3 :33,
7.X'] —5XZ :24,

4X]+11X3 :39

3x1—x2+X3=]2,
x1+2x2+4x3=6,
5XI+XZ +2X3 =3.

3.11.

3.14.

3.17.

3.20.

3.23.

3.26.

3.29.

9

5.X]+2X2 _4x3 :_]6, 312

x] +3X3:_6,

le —3x2 +X3 :9.

3x;—x,+x3=9,
Sxp+xy+2x;3=11,
X;+2x,+4x3=19.
r3x] —2x,=3x3=),
2x;+3xy)—4x;3=12,

.X]—2.X2 +3X3 =—].

ZXI—XZ +3.X3:—4,
x1+3x2 —.X3 :]],
X]—2X2 +2.X3:—7.

4)C] +X2 —3X3 :9,
XI+X2 —X3 :—2,

8X]+3X2—6X3:]2.

(2x1+x2+3x3:7,
< 2.XI+3X2+X3 :1,

\3x1 +2XZ +X3 =6

X; +4%X, = X3 =6,
5X2 +4X3 :_20 )
3%y = 2%y +5Xg =-22..

3.15.

3.18.

3.21.

3.24.

3.27.

<

3X]—X2 +X3:—]1,
5x] +X2 +2.X3:8,
.X] +2X2 +4X3:]6.

7X;+4x,-x3=13,
3x;+2x,+3x3=3,
2x;=3x,+x3=—10.
2x;—Xx,+2x3=3,
Xj+xy+2x3=-4,
4x;+x,+4x3=-3.

8X]+3X2—6X3 :—4,
X]‘|'X2 —XS :2,
4X]+X2—3X3 =-)5.

2XI—XZ +2X3:0,
4x] +X2 +4X3:6,
X] +X2 +2X3:4.

2x1+3x2 +4.X3 :]2,
7xl—5X2+X3 :—33,
4XI+X3 =—7.

3.30. 3x] _2x2 +4.X:3 :]2,

3xl+4X2_2X3 :6,
2xl—X2—X3 :—9.



4. IIpoBepuTb COBMECTHOCTH CHCTEMbI
pelnTh
0) ¢ noMombH OOpaTHOM MaTpPHUbI

4.1.

N

4.4.

N

4.7.

4.10.

N

4.13.

N

4.16.

N

4.19.

.

COBMECTHOCTH

B) metoaom I'aycca.

3x;+x,42x;=-3, 42
2x;+2x,+5x3=5,
Sx;+3x,+7x3=1.
(4x,+x,-3x;=1, 45
3xX;+x,—x3=2,

(X7 —2x3=3.
4x,-3x,+x;=3, 48

x] +XZ —X3 =4,
3x;—4x,+2x3=2.

2x1 _3x2 _4.X3 :1, 411
7xl_9.X2_.X3 :3,
5x]—6x2+3x3 :7.

5x]+6x2—2x3 22, 4.14.
2xl+3X2—X3:9,
3xl+3X2_.X3:1

x1—4x2—2x3 :0, 417
3x] _5.X2 _6.X3 :2,
4x1 —9.7C2 —8X3 :].

.XI +5X2 _3.X3:4,

\2)(:] _X2 +4x$:5

N

.

.

10

ee: 1o

a)

xl_ZX2_3X3 :3,
x1+3x2 _5.X3 :0,

5x] —5.XZ —4X3 2—3,
X]—X2+5X3 :],
4x1—4x2 _9.X3 :0.

2xl_5.X2+6x3:],

XI+XZ+5X3:6,
\3x1+4x2 +9.X'3 :0

2x;+x,+x3=2,
5XI+XZ +3x3 :4,
\7.)(:1 +2.XZ +4X3 =]1.

4x1—5x2+2x3=],
\x1—2x2=5.

3x] _4X2 +X3 :7,

\2x1 +3X2 _3X3 =4.

4.3.

4.6.

(2xl+8.x«'2—7x:)>:0, 4.9.

4.15.

(3.7(:] _SXZ +2.X3 :2, 4.18.

N

AN

YpPaBHEHUHd U B CcJjy4ae
popmynam
(MAaTpUYHBIM METOA0M);

Kpamepa;

5x] —9)(:2 —4X3 =6,
xl—7X2—5X3:1,
4.xl_2X2+X3 :2.

X;—2x,+3x3=0,
2x;+3x,—4x3=2,
3x;+x,—x3=5.
r6x1+3x2 —5x3=0,
9x;+4x,~7x3=3,
3x;+x,—2x3=).

3x]+x2 _Z.X3 :6,
5x]—3x2+2x3 :4,
—2x1+5x2 —4X3 :0.

X;+x,+x3=1,
XI_X2+2X3 :_5,
\le +3X3 =-2.

(3)(:] _5X2 +3X3 :4,
xl+2X2 +x3 :8,

f4x1—9x2 +5x3=1,
7x1—4x2+x3 211,

3)(:] +5X2 _4X3 =5.



4.22.

4.25.

4.28.

5.1

5.4.

5.7.

5.10.

2X1_3X2+2.X3) =5, 423
3x1+4x2—7x3 :2,

5x]+x2—5X3 :9.

7xl—2X2—X3 =2, 4.26.
6X] —4XZ —5X3 :3,
.xl +2X2 +4X3 =35.

4.29.

3x1+2x2—4x3 :8,
2x1+4x2—5x3 :]],

.

N

11

(x]—5x2 +x;=3, 424
3x1+2x2—x3 :7,

4x1—3x2=1

(4.7(:1 _7X2 _ZX3 :0, 427
2x1 —3.X2 —4X3 :6,
szl _4XZ +2.X3 :2

f8x1 —X,+3x3=2, 4.30.
4xl+X2 +6X3 =],

3x1+2x2—4x3 28,
2xl+4x2_5X3:],
5x] +6X2 —9.X3 =2.

(3%, + X, —2X3 =1,
2Xy +2X%, —3X3 =9,

KZXI_X2 +4X3 :15,
SXI_X2+X3:8,

xl—ZX2+X3:] 4x1—2x2—3x3=7 5x1—2x2+5x3=0

5. Pernrhb OJIHOPOAHYIO CUCTEMY JUHEHHBbIX aﬂreﬁpanqecm/lx
YPABHEHMH.

x]—x2+2x3 :0, 5.2. ZXI—XZ+3X3:0, 5.3. 5x]—5x2+4x3=0,

ZXI+XZ—3.X3:0, X]+2X2—5X3:0, 3XI+X2+3X3:0,

3x1+2x3:0. 3.X1+X2+X3:0. x1+7x2—x3=0.

XI—SX2—4X3:0, 55 2XI+XZ+3X3 :0, 56 3xl—2.X2+X3:0,

5x1 _8.)C2 _2x3 :0,
\2X] +x2 _X3 :0

2x;+x,—x3=0, 5.8.

3x] _2X2 +4X3 :0,

xl_5X2 +3.X3 =0

(5x] —4X2 +2.X3 :0, 511
3X2 _2X3 :0,

3 3.x] _X2+2X3 :0,

2x]—x2—x3=0,

X;+2x,—4x3=0, .9.
3 2XI_XZ_3X3 :0,

x]-|—3x2+x3 =0
(x,+2x,+3x;=0, 512

3 2x1 _3X2 +2X3 :0,

4)C1—X2 +10X3 :0,
.X'I +2.X'2 —X3:0,

2xl—3X2 +4X3 =0.

(8x,+2x,-3x5=0,

x1+5x2+x3=0,




5.13.

5.16.

5.19.

5.22.

5.25.

5.28.

6.1.

N

-

N

3x;—x,+2x3=0, 5.14.
xl +X2 +X3 :0,
.X] +3X2 +3X3 =0.

5.17.

xl +3.)C2 +2x3=0,
2)C]—X2 +3X3:0,
3.X] —5.X2 +4X3 =0.

(3x,+2x,—1x;=0, 520.

le_'XZ +3X3 :0,
4X] +3X2 +4X3 =0.

x] +3.X'2 —X3:0,
2.X] +5.X2 —2X3 :0,
.X'I +XZ +5X3:0.

7x] —6.X2 +.Xf3 :0,
4.X] +5X2 :0,
xl —X2 +X3 =0.

XJ—Z.Xz +X3:0,
3x] +X2 +2x3=0,
2)C] —3X2 +5X3 =0.

5.23.

5.26.

5.29.
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X; + Xy + X3 =0,
4x, -11x, +10x5 =0

3xI—X2 —3XS:0,
2.X1 +3X2 +X3:0,

N

N

X;+Xx, +3x3:0.

(2)(71 —XZ —5X3 :0,
xl +2XZ —S.Xja :0,
5.X] +XZ +4X3:0.

7)C] +.X'2 —3)C3 :0,
3X]—ZX2 +3X3 :0,
.X'I —XZ +2.X3:0.

4x] +XZ +3.Xf3:0,
8.X]—X2 +7X3 :0,
2)61 +4X2 —5X3 =0.

x] +7XZ—3X3 :0,
3xl—5X2 +x3 :0,

3X] +4X2 —2X3 =0.

5.15. 4XI—X2 +10X3 :0,

N

.X'] +2.X'2 —.X3:0,
2xl—3X2 +4X3 =0.

5.18. le +5XZ +X3:0,

4)CI +6X2 +3X3 :0,

x] —XZ—ZX3:0.

5.21. (3X] +5X2 —X3 :0,

N

2)6] +4X2 —3.7(73 :0,
XI—3XZ +X3:0.

5.24. x1—2x2—x3:0,
2.X] +3X2 +2X3 :0,

3)('1 —Z.XZ +5X3 =0.

5.27. 6.X'1 +5X2 —4)C3 :0,
.X] +X2 —X3 :0,

3x] +4X2 +3.7C3 =0.

5.30. 3X] +2XZ :0,

< xl —XZ +2.X3:0,

4)CI —2)CZ +5X3 =0.

6. PemiuTh OJHOPOAHYIO CHCTEMY JIMHEHHBIX ajJredpanvecKux

YPABHEHMH.

3x;=2x,+x;=0,
2x;+3x,-5x;=0,

6.2.

2x1 +2)C2 —X3:0,
5x] +4XZ —6X3 :0,
3X] +2X2 —5X3 =0.

6.3. 5x;4x5+2x3=0,
3x;+2x,—3x3=0,
2.X] —X2 +X3 :0.



6.4.

6.7.

6.10.

6.13.

6.16.

6.19.

6.22.

6.25.

N

N

X1+2X2—5X3 :0, 6.5.
xl —ZXZ —4.7(73 :0,
2.X1 —9X3 =0.

6.8.

2x;—x,+3x3=0,
XJ—SX2 +2X3 :0,
.X'] +2X2 +X3:0.

3X] +2.X2 —3X3 :0, 6.11.

2.X] —3X2 +X3 :0,
5x] —X2 —Z.XS =0.

3XI +4X2 —X3 :0,
X1—5X2 +2X3 :0,
4XI—XZ +.X3:0.

5X] —3)(:2 +2X3 :0, 6.17.

Z.X'I +4x2 —3.X'3 :0,
3X]—7XZ +5X3:0.

5.X'] +X2—6Xj>:0, 6.20.

4x] +3.X'2 —7X3 :0,
X]—2X2 +X3:0.

5x] —6x2 +4X3J :0, 6.23.

3X] —3X2 +X3 :0,
2x] —3.X2 +3X3 =0.

xl +2.X'2 +4)C3:0,
5XI +X2 +2X3:0,
4x]—x2 —Z.XSZO.

6.14.

6.26.

N

NS

(2)(,'] +4X2 —3X3 :0,

I\
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X] —SX2 +5X3 :0,
xl +2X2 —3.7C3 :0,
2.X] —XZ +2.X3 =0.

XI—SXZ—2X3 :0,
3XJ—X2 +4X3 :0,
Z.X']—ZXZ +x3 =0.

4x]—x2 +5X3:0,
2.X] —3X2 +2X3 :0,
2)6] +2X2 +3.7C3 =0.

.X]—3.X2 +2X3:0,
3x] +X2 —X3:0.

x1—8x2 +7X3 :0,
3)(1 +5X2 —4X3 :0,
4.X] —3X2 +3X3 =0.

7X;—=5x,+3x;=0,

xl +2X2—5XS:0,
2)C] —4.X2 +Xj> :0,
3x] —Z.X'Z —4X3 =0.

3.X]—.X'2 +.X3:0,
2XI +3X2 —4X3 :0,
5x] +2.X2 —SX3 =0.

6.6.

6.9.

6.12.

6.15.

6.18.

6.21.

6.24.

6.27.

N

N

2.X]—X2 +2X3:0,
3)('1 +2.X2 —3X3 :0,
5XI +X2—X3:0.

5X] +x2—2x3=0,
3X]—XZ +X3:0,
2x] +2.X2 —3X3 =0.

x] +5X2 +X3:0,
2.X] —3X2 —7X3 :0,
3)('1 +2.X2 —6.)C3 =0.

(7)(?]—6)(:2 —X3 :0,

3X] —3X2 +4X3 :0,
4)61 —3.X'2 —5.X3 =0.

5X] +8)C2 —5X3 :0,
7xX;+5x,—x3=0,
2.X] —3X2 +4X3 =0.

5.X'] —3XZ +4X3 :0,
3.X] +2.X'2 —XSZO,
8.X]—X2 +3X3:0.

X;+x,+x3=0,
2x1 —3X2 +4X3 :0,
3.X] —Z.X'Z +5X3 =0.

x1—2x2 +X3:0,
3X] +3X2 +5X3 :0,
4)61 +XZ +6X3:0.



6.28.

7.1

7.2.

7.3.

7.4.

7.5.

7.6.

2.X] +X2 —3X3 :0,
xl +2X2 —4.X3:0,

.X] —XZ +X3 :0.

.
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6.29.

2.X]—X2 +2X3:0,
4x] +XZ +5.X3:0,
2.X] +2)C2 +3X3 =0.

3x;—2x,—x;=0,

7X;—X,+3x;=0.

7. HaiiTu o0u1ee pemnieHue A5 KaxXI0i U3 3aJaHHBIX CHCTEM

ajreOpan4ecKuX ypaBHeHHH.
3x;+2x,+4x;+x,+2x5 =0,

3x;+2x,—2x;+x,=0,

S’x] +2x2 +16x3 +x, +6x5 =().

x1+x2+x3+2x4+x5 =0,

N

.

2x;—X, —2x3+3x4 =().

(6x,—9x,+21x;—3x,—12x5=0,
—4x;+6x,14—x3+2x,+8x5=0,
\2x1 —3x,+7x3—x,—x5=0.

2x;=X,+2x;—x,+x5=0,
xX;+10x,—3x;—2x,—x5=0,
K4x[ +19x,—4x;-5x,—x5=0.
X;+4x,+2x5+2x,—5x5=0,
2x1 _Z.XZ _3)(:3 _7X4 +2.X5 :0,
xX;+11xy+34x,—5x5=0,

X —5x, —2x3 -1 6x4 +3x5 =0.

N

(x] —2x,+3x3+4x, =1,

dx;=7x,+2x3+x,=3,

3x]_5X2 _.X3 _3X4 :2

X;+4x,—2x;-3x5=2,

2x;+9x,—x;—4x,=)5,

\x1+5x2+x3 —4x4+3x5=3.

(x] =5x, +3x3 +4x4 =4,

2x1 —9x2 +2x3 +X5 =7,
x1—4x2—x3 —4x4 +x5=3.

2Xy + 17Xy —4X3 —3X4 =3,
Xl +4X2 —3X3 —X4 :2

X;+x,+4x;+2x5=0,

\Zx] +3x, —3x3 +3x4 —2x5 =].

2x;=9x,+2x3+x,=7,

xX;—4x,—x3 —3x4 =3.



7.1.

7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

7.15.

.

.

.

.

.

.

3x;+x,=8x3+2x,+x5=0,
X;—=3x,+2x;3+x,+3x5=0.

X;+3x,=5x3+9x,—x5=0,

X;+X,+x3—x,—x5=0,
2x] +X, —2x3—x4—2x5 =0,

3x1 —X, +2x3 —Xy +2x5 =(),

2X;+Xx,—x3+7x,+5x5=0,

X;+Xy+3x3—2x,+3x5=0,

XX, +4x3 —5x4 +6x5 =().
x1+2x2+3x3 —2x4+x5 =0,

x1+2x2+11x3 —6x4+x5 =0.

2x;+7x, —3x3 —7xy +2x5 =0,
X +4x, +2x3 —16x4 +3x5 =0.

r5x] +2x,—x3+3x,+4x5=0,
3x] +.XZ _3.X3 +3x4 +5.X5 :0,

\x1—3x2 +4X3_2x4 +5X5 :0

X;+2x,—=3x3+10x,—x5=0,
—X;—2x,+3x3+10x,+x5=0,
X;+6x,—9x;5+30x,—3x5=0.

xX;—2x, +3x3 —5x,-7x5 =0,
3x;—X, +2x3 +2x4 —2x5 =0.

ZX] +2.X2 +5X3 _.X4 +3.x5:0,
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X;+2x,—3x3-4x,=1,
3X;+7x,—=2x3+x5=4,

2x1 +5x, +X3 +4x4 +X5 =3.

X +x,+4x;+2x,=0,

\2x1+3x2—3x3+4x4 =].

2x,+7x,—4x;-3x,=3,

X +4x, —3x3 —3x4 +2x5 =2,

X;—Xy+3x3+4x,=0,

2x1 —X) +2x3 +xy =],

\4x1—3x2 +8X3 +9)C4 :]

(xl +x,—3x3—4x,=1,

dx;+5x,—2x;3-x5=3,
3x1 +4X2 +X3 +4X4 _X5 :2

rxl —4x,+2x3+3x,=1,

2x;=7X%, +4x3+xy, =9

| X; —-3x, +2x3 —2x4 =4.

X;+2x, —2x3 —3x5 =4,
2x;+5x, —x3—4x, =9

| X; +3x, +x3—4xy, +3x5 =3.
(.xl _ZXZ +2X3 +3X5 :0,

3x;=5x,+3x3+4x,=1,
2x;—3x,—x3+4x,—3x5=1.

(XI_X2 +3X3 +4X4 :0,

4x1—3x2 +.X3 +2X4:],



7.16.

7.17.

7.18.

7.19.

7.20.

7.21.

1.22.

7.23.

1.24.

.

.

.

.
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8X;+x,+x3-x,+2x5=0,
3x;—3x,—2x3+x,—3x5=0,
Sx;+4x,+3x3-2x,+5x5=0.

(x] +3x,=x3+12x,—x5=0,
ZX] —2)(,'2 +x3 _JO.X4 +.x5 :0,
\3x1 +x,+2x,=0.

r7x] —14x,+3x;—x,+x5=0,
X;=2x,+x;-3x,+7x5=0,
5x;,—10x, +x;+5x, —13x5 =0.

X;+2x,+3x3+x,—x5=0,
2x] —2x2 —6x3 —4x4 +X5 =(),
\3x] —2x2 +3X3 +3X4 _x5 =0

r3x1 +2x, —2x3 —X,+4x; =0,
7X;+5x,—-3x;—2x,+x5=0,

x1+x2+x3—7x5:0.

6x;+3x,—2x3+4x,+7x5=0,
7X;+4x,—3x3+2x,+4x5=0,
X;+x,—x3—2x,—3x5=0.

(3x1 —5x,+2x3+5x,=0,
7x;—4x,+x3+3x,=0,
S5x;+7x,—4x3—-9x,=0.

(]2x1 —X,+7x3+11x,—x5=0,
24x;—2x,+14x3+22x,—2x5 =0,

XXy +X3—xy +2x5 =().

x] +2.)C2 +X3 +4X4 +x5:0,

2x] +X, +3x3 +x4—5x5 =0,

x] +3x2 _X3 +6X4 _X5:0

]

rx] —3x2 +X3 +2x4 =4,
2x1 —J5x, +4x3 +3x4 =7,
X; —2x2 +3x3 +xy =3.

(.xl_.xZ +3.XS +4.X4 :0,
4x1—3x2 +X3 +2x5 :],
3X;—2xy—2x3—x,+2x5=1.

X;+4x,—2x3-3x,=2,
2x1 +9xZ_X3 _4X4 :5,

X;—2x,+3x;+4x5=1,
dx;—=7x,+2x;+x,=3,

\3x1—5x2 —X;+X, —4x5=2.

\2x] —X, —3x3 —X, =].

X;—2x,+2x3+3x,=0,
2x;—=3x,+x3+4x5=1,
\3x1 —5x,+3x3+3x,+4x5=1.

rxl —3x,+4x3+3x,=2,
3x;—=8x,+x3+2x,=1,
\2x1 —5x,-3x3-x,=3.
X;—2x,+2x;+3x,=0,
2x;=3x,+x;+4x,=1,

\3x1—5x2+3x3+7x4=1.

(xl—xz +4x3+3x,=0,
3xl_2X2 +X3 +2x5 :],

2x]—x2—3x3 _3.X4 +2x5 :0



1.25.

7.26.

71.27.

7.28.

7.29.

7.30.

8.1 X={14-8}

83 =—e] +€2 —63.
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1X; 06X, —x3+x,+2x5=0,
X +16x,—6x3+06x,+7x5=0.

X;+2x,—x3+x,—x5=0,
x] +x2 +2X3 _x4 +X5 :0,

(6x] +3x,+2x;+3x,+4x5=0,

14X, +2x,+x;+2x,+3x5=0,

2x1+x2+x3+x4+x5 =().

3x;+x,—4x3+2x,+x5=0,

.

2x;—2x, —3x3 —7xy +2x5 =0,

1X;=3x, +x3-x,—x5=0,

X;+x,+10x3+x,—x5=0,

.

5x]—x2 +8.X3_2X4 +2.X5:0,

o0a3muce (el,ez, e3).

e]:e] +62—3€3,

.

e,2:(3/4)ej —e,,

8.2. X={1-48}
e} =e,+e,—3e;,

e’2 =(3/4)e] —e,,

KXI_ZX2 +2X3 +3.X4:0,

3x1—5x2 +X3 +4X4:],

2x1 —3x2 —X3+Xxy =].

X;—3x,+4x3+3x5=2,
3XI_8.X2 +X3 +2.X4 :5,

xX;—3x,+x;+2x,=4,

2x;—=5x,+4x;+3x,=7,

X —2x, +3x3 —2x4 —|—3x5 =3.

(xl +2x,-2x;-3x,=4,

2x;+5x, —x;—4x, =9

X;—4x,+2x;+3x5=3,
2x1—7x2+4x3+x4 =9

X;+2x,—3x3-4x,=1,
3.x] +7XZ_2X3_2X4:4,

’ ’

4
8. Haiitu koopauHaTthl BekTopa X B 0a3uce (e 15€25€3 ), eCJIM OH 32/1aH B

8.3. X={24,1}.
e; =e,+e,+(3/2)e;,




8.4. X={5-54}.

822—481—82,

63 :—e] +82 +€3.

8.7. X={6,6,2}

482:—561—62,

63 =—e] +62 +€3.

8.10. x={7,7,2}.
e} =e;+e,+(6/7)es,

462:—681—82,

63 :—e] +62 +63.

8.13. X={1,-9,9}.
e} =e;+e,—8e;,

Je'2=(8/9)e] —e,,

83 =—e] +€2 +63.

B.16. X ={3,-10,10}.
e}zel +e,—Ye;,

elz =(9/10)e; —e,,

83 =—e] +82 +e3.

e} =e;t+e) +(4/5)e3,

e}:el +e, +(5/6)e3,

8.5.

8.8.

8.11.

8.14.

8.17.

18

X={7-510}
e']:el +e,—4e;,
6'2 =(4/5)e]—e2,
e;»:—el +€2 +€3.

X={1-6,6}.
e']:el +e,—Je;y,
6'2 =(5/6)e]—62,
e;»:—el +€2 +€3.

X={136}

e]:e] +62 +4e3,

e;. =(4/3)e; —e,,

63:—61 +62 +e3.

X={6,31.
e'] =e;+e, +(4/3)e3,

62:481—82,

83:—81 +€2 +€3.

X={84,1}
e; =e; +e, +(5/4)e3,
<€’2=5€]—€2,

!

8.6. X={1,4,8}.
(e} =e;+e,+le;,

e’2=(5/4)e1—e2,

63:—61 +€2 +€3.

8.9 Xx={2,510}

(1

€]:€1+€2 +6€3,

6'2 =(6/5)el —e,,

63:—81 +€2 +e3.

8.12. X={1,6,12}.
(e} =e;+e,+7ey,

e'2:(7/6)e]—e2,

-

63:—61 +32 +e3.

8.15. X={-1,7,14}.
e']:el +e, +8e;3,

6'22(8/7)61—62,

63:—61 +€2 +€3.

8.18. X={2,4,3}.

e}=e1+ez+(]/2)e3,

€2 :—61—32,

63:—€]+€2 +€3.



8.19. x={1,9,18}.

83 :—e] +62 +€3.

8.22. X={1,2,4}.

81 =e] +€2 +3€3,

e'2=(3/2)e]—ez,

83 =—e] +€2 +63.
L

8.25. X={6,-1,3}.

81281 +e2 +2€3,
622281—82,

L63 :—e] +€2 +e3.

8.28. X={10,10,7}.

82:—961—62,

9.1. ¥, e ¥, e

9.3. a={3,2-4},b={4,1-2},c={5,2,-3}.

9.5. ]+x+x2, ]+2x+x2, 1+3x+x

63 :—81 +€2 +€3.

e]:e]+62 +10€3,

e’z =(10/9)e; e,

e} =e;+e, +(9/]0)e3,
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8.20. X={10,5,1}.

(e}:e] +e, +(6/5)e3,

82 2661—82,

63:—61 +€2 +e3.

8.23. Xx={-126,1}.

e’] =e;+e, +(7/6)e3,

62 :761—62,

83:—81 +€2 +€3.

8.26. X={-3,2,4}.

€]:€]+€2 —83,
62 2(1/2)81 —82,

63:—61 +62 +e3.

8.29. X={2,6,-3.

elzel +€2 —283,
6'2 2(2/3)61—62,

63:—31 +€2 +€3.

8.21. Xx={12,3,—1}.

e]:e]+€2 +(2/3)€3,
82:—281—62,

63 :—e]+82 +€3.

8.24. x={1,7,-7}

€]:€1 +€2 —663,
e'2 2(6/7)61—62,

63:—61 +€2 +€3.

8.27. X={3,-8,8/.

61261 +€2—7€3,
62 =(7/8)€]—82,

63:—61 +62 +e3.

8.30. X={9,9,2}.

€]:€]+€2 +(8/9)€3,
622—861—32,

€3=—€]+32 -I-e3.

9. UccaenoBaTh Ha JIMHEHHYI0 3aBUCHMOCTb CHCTEMY BEKTOPOB.

2x

(—o0,40).

Ha (—00,400).

2

9.2. 1,tgx,ctgx Ha (0, 7[/2).

9.4. a={123},b={6,5,9},c={7.8,9}.

cma 9.6 x, [+x, (I+x)° ma (—o0,40).
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9.7. a={0,1,1},b={1,0,1},c={1,1,0}. 9.8. a={2,1,0},b={-5,0,3},c={3,4,3}.

9.9. /,¢*, shx na (—oo,+oo). 9.10. e*, xe*, x°e* Ha (—oo,+oo).
9.11. a={5,-61},b={3-5-2},c={2,~1,3}. 9.12. a={202}, b={L-1, 0}, c={0-1-2}
9.13. I/x, x ,I na (0’ 1)- 9.14. e*, sh x, ch x ua (—oo,+oo).
9.15. a={7,1-3},b={2,2~4},c={3-3,5}.  9.16. a={~2,1, 5}, b={4-30},c={0-110}.
9.17. a={1,-1,2}b={~1,1~1},c={2~1,1}. 9.18. cosx, sinx,tgx na (-n/2,7/2).

9.19. x, x (]+x)2 Ha (—oo,+oo). 9.20. a={21‘3’ 1}’ b={3"1’5}’ C={1"4' 3}-
9.21. a={1,23},b={4.5.6}.c={7.8.9}. 9.22. sinx, sin® x, cos® X ua

(~ 000).
9.23. I, x, x (1+x)2 Ha (—oo,+oo). 9.24. a={5,4,3},b={3,3,2},c:{3,],3}.
9.25. a={11,1},b={1,2,3},c={1,3,6}. 9.26. 1,7, sinx Ha (—o0,4+00).

9.27. cosx, sinx, sin2x wa (—x/2,/2). 9.28. a={1,11},b={0,1,1},c={0,0,1}.

9.29. a={3,4,—5},b={3,7,—2},c={2,—1,8}. 9.30. ex,ezx,e3x Ha (—oo,+oo).

10. ITycTh x=(x 1:X5,X3 ) SABAAOTCA JIM JIMHEHMHBIMH CJIeAYIOLIUE

npeodpazoBaHus?
10.1. 10.2.
Ax—(2x1+x2 x32 2x;—3x,—4x; ), Ax—(3x1—2x2 x3,1,x]+2x2+3),
Bx= (2x1+x2 X3,2x;=3x,—4x3), Bx:(3 1—2x2—x3,0,xf+2x2+3x3),
Cx= (2 X;+x5,X5, 2x]—3x2—4) Cx:(3x1—2x2—x3,x3,x1+2x2+3x3),
10.3. 104
Ax= (x1 x2+2x3 3x]+4x2+5x3), Ax:(Zx]—xZ,x3,x1+2x2+3x§l),
Bx= (x] X,+2x5, 3x1+4x2+5) Bx:(Z 1—x2,x3,x1+2x2+3x3),
Cx= (1 x2+2x3 3x1+4x2+5x3) Cx= (2x1—x2,1,x1+2x2+3),



10.5.

Bx:(3x12 —2X,—X3 ,0,0),

Cx=(3x1—2x2—x3,0,x1+2x2+3x3 )

10.7.
Ax:(2x12—x2,x3,2x2+3x3 )
Bx=(2x]—x2,x3,2x2+3x3 )
Cx=(2x1—x2,x3,2x2+3)

10.9.

Ax:(4x] —3x2—2x3,x12,x2+2x3 )
Bx:(4x]—3x2 —2X3,X;,X,+2X; )
Cx:(4x]—3x2—2,x] ,x2+2)

10.11.

Ax:(3x1+2x2+x3 0,x;,—2x,-3x; ),

B={3x,42x,+1,0,x,-2x,-3)

Ax:(3x1+2x2+x3 ,0,x12 —2x,-3x; )
10.13.

Ax:(x] Xy—2X; ,3x]—4x2—5),

Bx:(xl ,x§—2x3 ,3x1—4x2—5),

Cx:(xl,x2—2x3 3x,—4x,-5x; )

10.15.

Ax:(6x1—5x2—4x3,—3x]—2x2—x3,x2+2x3 ),

Bx=(6—5x2—4x3 ,3x1—2x2—x3,x2+2),

Cx:(x;’,3x1—2x2—x3,x2 +2x; )

10.17.
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10.6.
Ax:(x3 2X43X,+4x3,5x,+6 X547 X3 ),

Bx=(x3,2x1+3x2+4,5x]+6x2+7),
Cx:(x3,0,5xj+6x2+7x3)

10.8.
Ax=(6x]—5x2—4x3,3x1—2x2—x3,0),
Bx=(6x,—5x,~4,3x,~2x,-x3,0),

_ 2
Cx—(6x]—5x2—4x3,3x1—2x2—x3 ,0)

10.10.

Ax:(5x1—4x2—3,2x1 —xz,x§ ),
Bx:(5x1—4x2—3x3,2x1 —X, ,1),
Cx:(5x]—4x2—3x3,2x1 —X,,X; )

10.12.

Ax:(x13+x3,2x1+3x2+4x3,0),

Bx:(xl +X3,2x, 43X, +4X;5,5%, 40 x,+7 X5 )

Cx={x, +1,2x,43x,+4,5x, 46,47, )

10.14.
Ax:(3x1—2x2—x3,x2+2x3,3x1+4x2+5x3 ),
Bx:(3x]—2x2—],x2+2,3x1+4x2+5x3 ),
Cx:(3x1—2x2—x§,x2+2x3,0).

10.16.
Ax:(ZxI—xz,x]+2x2+3,4x1+5x2+6x3 ),
Bx:(ZxI—xj,x1+2x2+3x3,0),

Cx:(Zx]—x2,x]+2x2+3x3,4x1+5x2+6x3)

10.18.

Ax:(5x]—4x2—3x3 ,2x1—x2,x2+2), Ax:(x13+2x2+3x3 Ax+5x,46x;.7x,+8x, )

Bx:(5x1—4x2—3x3 ,0,x§+2x3 ) Bx:(x1+2x2+3x3,4x]+5x2+6x3,7x1+8x2 )

Cx:(5x]—4x2—3x3 22Xy =X5,X,+2X;5 ) Cx:(x1 +2x2+3,4x1+5x2+6,7x1+8x2)
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10.109. 10.20.
Ax:(xz X;—X4,X,+X )
1071 73072703 )p Ax= x2+2x3 ,3x]+4x2+5x3,6x1+7x2+8x3 ,
Bx:(],x,—x3,x2+x3),
Bx:(x2+2,3x1+4x2+5,6x]+7x2+8x3),
sz(x] ,x]—x3,x2+x3). 3
Cx:(x2+2x3,3x]+4x2+5x3,6x]+7x2+8x3).

10.21. 10.22.

Ax:(6x]—5x2—4x3 3x,=2x,—x3,X, ) Ax:(4x]—3x2 —2x; ,x],x]+2x§ +3x; )
Bx:(6x1—5x2—4,3x1—2x2—x3,x2 ) Bx:(4x1—3x2—2x3 XX, +2x,+3x; )
Crx=l6x,~5x,~4x3 3x,-2x,x,,0) o=, —3x,~2x; 3, x4 23,43
10.23. 10.24.

Ax=(5x]—4x2—3,2x]—x2,x1+2x2+3x3), Ax:(3x1+2x2+x3,x3,2x]—3x2—4x3),
Bx=(5x] —4x, —3x§ L 2X =X 5 X +2x 543X ) Bx:(3x1 +2x,+x3,1,2x;-3x, _4)’
Cx=(5x1—4x2—3x3,2x1—x2 X;+2x,+3x3 ) Cx=(3x1+2x2+x3 ,x3,2x7—3x2—4x3)

10.25. 10.26.

Ax:(4x1—3x§—2x3,x1+x3,0), Ax:(xl X —2x2—3,4x1—5x2—6),
Bx:(4x]—3x2—2x3,x1 +x3,2x;+3x,+4x3 ) Bx:(x] ,x1—2x2—3x3,4x7—5x2—6x3 )
Cx=(4x1—3x2—2,x]+x3 22X, +3x2+4x3) Cx:(xl,x1—2x2—3x3 Ax, —5X2—6X3)
10.27. 10.28.
Ax:(3x1+4x2+5x3,6x1+7x2+8x3,9x] +X3 ) Ax:(2x1+x2,x2—2x3,3x1 —4x22—5x3 )
Bx:(3x1+4x2+5,6x1+7x2+8,9x1 +x3 ) Bx:(2x1+x2,x2—2x3 3x;—4x,-5x;3 )
Cx:(3x1+4x2+5x§,6x1 +7x2+8x3,0) Cx:(2x1+x2,x2—2,3x1 —4x2—5)
10.29. 10.30.
Ax:(2x1+3x2+4,5x1+6x2+7,8x1+x3 ) Ax:(xl X H2X,+3x3,4x,+5x,+6 x5 )
Bx:(2x1+3x2+4x§ DX H0X,+7 X5 ,0), Bx:(xj ,x]+2x2+3,4x1+5x2+6),

Cx=(2x1+3x2+4x3,5x]+6x2+7x3,8x] +Xg )sz(xl ,x1+2x2+3x3,4x7+5x2+6x3)

11. MycTh x:{xl,xz,x3 }, Ax:{xz—x3,x1,x1+x3 }, sz{x2,2x3,x1}.
Haiitn :

111 (4% +B)x. 11.2. (47 -8B )x. 113. (28-4°)x
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114. Bx. 115. (8% -24)x. 11.6. (4(B+4))x.
11.7. (48 . 118. (A(B-4))x. 119, 2(B+247+B)x.
11.10. (B(4-B))x. 1111, 2(B—4+B°)x. 11.12. (B(4+B))x.
11.13. (4+BA-B)x. 11.14. (B+24°)x. 11.15. (B(24+B))x.
11.16. (4%~ B)x. 11.17. B*x. 11.18. A’x.

1119, (24+38%)x. 11.20. (4% +B7)x. 1121, Bx.

11.22. BAx. 11.23. B(24-B)x. 11.24. (8% + 4)x.

11.25. 2(AB+24)x. 11.26. (4-B)’ x. 11.27. A(2B—A)x.
11.28. BA’x. 11.29. (347 +B)x. 11.30. (B—247)x.

’ ’

’
12. HajiTu MaTpuuy JUHEHHOT0 onepaTropa B fa3uce (e 15€55€3 ), rae
’ ’ ’
e,=e,—e,+e;, e,=—e,+e,—2e,, e;=—e,;+2e,+e;, eciiu OHA 32]1aHA B

0a3uce (el ,ez,e3).

2 1 0 I 0 I 2 -1 0
12111 0 1 122.10 -1 2 123.1-1 0 1

1 -1 1) 3 -1 1) 11 -1

0 2 3 1 1 0 ] 1 3
124.14 1 0 125.11 1 1 126.11 0 1

2 -1 -2) 0 2 1 2 0 1

0 3 2 0 1 1 2 0 0
127.12 1 -1 128.1 0 2 1 120.| 1 -1 1

0 -1 2) ] 2 7 2 1

0 1 2 2 0 I 0 0 I
12101 4 0 I 1211171 1 1 12121 2 1 -1



30 1 0 1 I 20 1
1218.|1 -1 0 12.14.|~1 0 1 1215.|0 1 -1
2 1 -1 I~ 1 11 -1)
10 111 10 2

12.16.|3 0 4 1217.[2 0 I 12.18.|3 1 0
-1 2) 0 1 I 1 -2)

0 1 10 2 2 0

1219.| 3 0 2 12.20.|3 0 I 1221.|3 0 -I
-1 1 2 -2 1 1 -1

12 0 1 I 130

12.22.13 0 2 12.23.(1 1 0 12.24.12 1 -1
10 1 2 11) 0 2 I

2 1 1 0 2 1 11 0
12.25.|0 0 2 12.26.|0 3 2 1227.|0 -1 I
13 -1 1 -1) 2 3 1

11 2 2 1 -1 121
12.28.|0 2 I 12.20.| -1 3 I 12.30.| 0 2 0
1 -1 0 0 1 0 -1 11

13. Jloka3aTh JuHeHHOCTH, HaliTH MaTpuny (B 6a3uce (i, j, K)), o6pa3 u
SIIPO omepaTopa.

13.1. IIpoekTHpoBaHUS Ha IIOCKOCTh X—)=0).
13.2. TIpoekTupoBaHus Ha INIOCKOCTh Y +z=0).
13.3. 3epkaibHOTO OTPAKEHHUS OTHOCUTEIIBHO TUTOCKOCTH X+ )V =0.
13.4. 3epKkajbHOTO OTPAXECHUSI OTHOCUTEIILHO IIOCKOCTH Y—z=().
13.5. TIpoekTupoBaHus Ha IIIOCKOCTh X+ =0.

13.6. [IpoekTupoBaHus Ha MIOCKOCTh X—2z=0.
13.7. 3epkanbHOTrO OTPakKeHUsI OTHOCUTEIILHO IIOCKOCTH X+ 2z =0).
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13.8. HOBOpOTa OTHOCHUTENBHO oc (JZz B MOJIOKUTEIHLHOM HaIIpaBJICHUH Ha YI'OJI

/2.
13.9. IIpoektupoBanus Ha ock OX .

13.10. [IpoekTupoBanms Ha TUIOCKOCTh z=0).
13.11. IIpoexktupoBanus Ha och Oz .

13.12. 3epkanbHOTO OTpasKEHMSI OTHOCUTEIBHO TuTocKoCTH O )z,
13.13. IIpoexktupoBanus Ha ocb Oy .

13.14. TIpoekTupoBaHus HA TUIOCKOCTh Y =().

13.15. 3epkanbHOTO OTPAKEHUSI OTHOCUTEIBHO TIOCKOCTH X— V=0,

13.16. ITpoektupoBanus Ha TWIOCKOCTh \ 3y+z=0).
13.17. 3epkanbHOTO OTpasKEHHSI OTHOCUTEIBHO TUIOCKOCTH OXZ .
13.18. IloBopoTa B MOJIOKUTEITBHOM HANPaBICHUH OTHOCHTENBbHO ocu () Ha yroi

/2.

13.19. IIpoekTupoBaHus Ha TUIOCKOCTh X+2z=().

13.20. [IpoexkTupoBaHus Ha TUIOCKOCTh y+\/§z=0 :

13.21. TlpoekTrpoBaHus Ha TJIOCKOCTh \/§x+Z=0 :

13.22. [IpoexkTupoBaHus Ha TUIOCKOCTh \/§x+ y=0.
13.23. [ToBopoTa oTHOCUTENILHO OcH (JZ B TOJIOKUTCIIFHOM HAlpPaBJICHUH HA yroJI

/4.

13.24. 3epkanbHOTO OTPAKEHUS OTHOCHTEIBHO TUIOCKOCTH y+z =0,
13.25. TIpoekTupoBaHus Ha TNIOCKOCTh y—z =().

13.26. [IpoexkTupoBanus Ha TUIOCKOCTh y=\/§x.
13.27. IlpoextupoBanus Ha TIockocTh O )z.

13.28. 3epkanbHOTO OTPAKEHUS OTHOCHTEIBHO TNIOCKOCTH X —Zz =0,
13.29. 3epkanbHOrO OTpaKEHUSI OTHOCUTEIBHO TIOCKOCTH OX) .

13.30. [ToBopota otHOcUTEnbHO ocu (Ox Ha yroa 7/2 B TOJOXKUTSIHLHOM
HaIpaBJICHUU.

14. HaiiTu coOCcTBeHHbIe 3HAUEHUS U COOCTBEHHbIE BEKTOPHI ONepaTopa,
3aIaHHOT0 MaTPHUIIE.

3 -2 2 5 -1 ~1 5 4 4
141.[2 ~1 2 142.10 4 -1 143.02 1 2
2 -2 3) 0 -1 4) 2 0 3)
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2 1 0 3 -1 -1 2 =10
1428.| 1 2 0 1429.10 2 -1 1430.|-1 2 0
-1 1 3) 0 -1 2) I -11)

15. IlpuBecTH KBaAPATHYHYIO (POPMY K KAHOHUYECKOMY BHY METOAOM
Jlarpan:xa.

15.1. x12+2x1x2+2x1x3+5x§+10x2x3+4x§. 15.2. x]2 +4x7%, +4x1x3+3x5 +4x,5x3 —xg.
15.3. X7 +4%,%,+2% X +5X2 +6 XX +x2. 15.4. x2 +4 4 2
9. X 1%2 1%3 2 2X3+X3. G X HEX XY FEX X3 X3 .
2 2 2 2 2 2
155 .X'] +4XIX3+X2 +2X2X3+4X3 . 156 X] +2XIX2+2XIX3—3X2 —6X2X3—4XS .

15.7. x12+2x1x2+2x1x3+2x§+4x2x3+x§. 15.8. x12+4x1x2+2x1x3+3x§+2x2x3—x§.

15.9. x7 +4x;x, +4x7x3+4x5x3 +2x§ : 15.10. x7 +4x;x3 —x3 —2x,x3 +2x§ :

15.11. 4x12 +4x1x,+4x7x3 —3x§ +2x§ : 15.12. x12 +2X x5 +2x X3 —xg :

15.13. 4x12 +8xx,+4x,x3 +x§ : 15.14. x12 +2X x5 +2x X3 +2x§ +4x5x3 +3x§ .
15.15. 4x12 +8xx,+4x,x3 +3x§ —4x§ : 15.16. x]2 +4x;x3 —xg —2X5X3 +4x§ .

15.17. 4x12 +4x7x,+8x,x3 —3x§ +4x§ : 15.18. xlz +2X 71X, +2Xx X3 +x§ .

15.19. 4x7 +8x,x, +4x;x3 +x§ . 15.20. x7 +4xx, +4x7x3 +8x3 +12x,x3 +4x§ :
15.21. 4x12 +8x,x,+4x,x3 +3x§ —2x§ : 15.22. 4x12 +4x x5 +8x,X3 +5x§ +8x,X3 +4x§ :

15.23.x12 +4x X, +4x;x;3 +3x§ +4x,x3 +x§ ) 15.24. 4x]2 +8x;x,+4x;x3 +8x§ +8x,x3 +x§ )
15.25. x7 +4xx, +4x;x3 +x§ : 15.26.4x7 +8x x5 +4x;x3 +5x3 +8x,X3 +4x§ :
2 2 2 2 2 2
15.27.)6] +2x1x2+2x1x3—3x2 —6X2X3—2X3 . 1528X] +4X]X2 +4XIX3 +5)C2 +]2X2)C3 +7)C3 .
2 2 2 2 2 2
15.29.X] +4X1X2+2X1X3+3X2 +2X2X3+X3 . 1530X] +4)C1X2+4)C1)C3 +8X2 +]6)C2X3 +7)C3 .

16. IlpuBecTu KBaAPATUYHYIO GOPMY K KAHOHMYECKOMY BHUIY
OPTOrOHAJILHBIM NPeodpa3oBaHUEM.

16.1. 16.2.
2.2 42
X7 X5 +4x5 +2x%; —Z\Exzx& 542 x? +5‘f x3 +3‘2/3 x3 +@x1x2 +X X3 +X9X3.



16.3.
4x2+4x2+x2+2x Xy—4X;X7+4Xx-Xx
1 2 3 1'2 13 273

16.5.
3x12 +4x5 —%xﬁ +2\/§x1x2 —XX3 +\/§x2x3.

16.7.
2 2 2
—xl —XZ —3.X3 —ZX].X2—6X].X3+6X2X3.

16.9.
2 _7x2+x7 —4x,x,—2x,x;—4
XI x2+x3 x1x2 XIX3 x2x3.

16.11.
IOxf +14x§ +7x§ —10x;x5 —\/;x]xj —5\/Ex2)C3.

16.13.
(3/2)x12 —5x§ +(3/2)x§ +4xx—x7x3—4x5X3.

16.15.
xlz +x§ +2x§ +4x;%, +2\/Ex1x3 —2\/5x2x3.

16.17.
2x12 —3x§ —2\/§x1x2 —4x;x3 +4\/§x2x3.

16.19.

2,.2,.2,4 8\/3

X7 +Xx5+X3 +§x1x2 +Tx2x3.
16.21.
x12 +x§ +8x;x, +4\/3x1x3 —2\/3x2x3.

16.23.
5 2 2 2
X; +13x2 +5x3 +4x;x, +8x2x3.

16.25.

w2

2
2x12 +2x§ +2x32 TSN XXX
16.27.
5x12 +4x5 +2x§ —4xx, —2\/3x1x3+4\/3x2x3.

28

16.4.
2 2 2
3x1 —7XZ +3.X3 +8.XI.X2 —8)61)63 —8)(72)(73.

16.6.

x12 +5x5 +x§ —4x;x, +5\/3x1x3 +\/5x2x3.

16.8.

2 2 2 4 8\/5
X] +X2 +X3 —§X1X2 _TXZXS"
16.10.

—2x]2 +2x§ —2x§ —4xx5 +5\/5x1x3 +\/3x2x3.

16.12.
—(]/Z)xI2 +5x§ —(]/Z)xg —4x1x5+3x;x3+4X5x3.

16.14.

2. .2 2
X7 +x5—Xx3 —4x1x3 +4x2x3.

16.16.
2 2 2 2
—2X] +2x5=2x5 +4x;x,—6x ;X3 +4x,X;.
16.18.
2x12 +3x5 +2x§ —8x;x, —4\/3x1x3 +2\/§x2x3.
16.20.
4 2,2 2
—4xy +x5—4x3 +4x x5 —4x ;x5 +4x,X3.
16.22.
4x§ —3x§ —4x;x,—4x;x3+8x,x;3.
16.24.
4x]2 +4x§ +x§ —2X;X, +2\/§x2x3.
16.26.

2x12 +2x§ +2x§ +8x;x,+8x,x3—8x,x;.

16.28.
2 2 2 2
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16.29. 16.30.
2 2 2 2 2 2

2. AHAJIUTHNYECKAS TEOMETPUSA

1. HanucaTh pa3iioxkeHHe BEKTOpPa X 10 BeKTOpaM p, ¢ ,F.
1.1. x={~1,7,0}, p={0,3,1}, q={1,—1,2}, r={2,—1,0}.
1.2. x={11,-1,4}, p={1,—1,2}, q={3,2,0}, r={~1,1,1},
1.3. x={-13,2,18}, p={1,1,4},q={-3,0,2}, r={1,2,—1}.

1.4. x={0,-8,9}, p={0,1,5},q={3.1,—1}, r={4,0,1}.

15. x={8,—7,-13}, p={0,1,5}, q={3,—-1,2}, r={-1,0,1}.
1.6. x={2,7,5}, p={1,0,1}, q={1,-2,0}, r={0,3,1}.

1.7. x={15-20,~1}, p={0,2,1}, q=10,1,~1}, r={5,-3,2}.
1.8. x={2,—1,11}, p={1,1,0}, q={0.1,-2}, r={1,0,3}.

1.9. x={11,5,-3}, p={1,0,2}, q={-1,0,1}, r={2,5,-3}.
1.10. x={8,0,5}, p={2,0,1}, q={1,1,0}, r={4,1,2}.
1.11. x={3,1,8}, p={0,1,3},q={1,2,-1}, r={2,0,—1}.
1.12. x={8,1,12}, p={1,2,~1},q={3,0,2}, r={-1,1,1}.
1.13. x={-9,-8,-3}, p={1,4,1}, q={-3,2,0}, r={1-1,2}.
1.14. x={-5,9,~13}, p={0,1,-2}, q={3,-1,1}, r={4,1,0}.
1.15. x={-15,5,6}, p={0,5,1}, q={3,2,~1}, r={~1,1,0}.
1.16. x={8,9,4}, p={1,0,1}, q={0,-2,1}, r={1,3,0}.
1.17. x={23,—14,-30}, p={2,1,0}, q={1,—1,0}, r={-3,2,5}.
1.18. x={3,1,3}, p={2,1,0}, q={1,0,1}, r={4,2,1}.
1.19. x={6,12,~1}, p={1,3,0}, q={2,—1,1}, r={0,—-1,2}.
1.20. x={1,—4,4}, p={2,1~1},q={0,3,2}, r={1,-11}
1.21. x={-9,5,5}, p={4,1,1}, q={2,0,-3}, r={-1,2,1}.
1.22. x={-5-5,5}, p={-2,0,1}, q={1,3,—-1}, r={0,4,1}.
1.23. x={13,2,7}, p={5,1,0}, q={2,—1,3}, r={1,0,-1}.
1.24. x={-19,~1,7}, p={0,1,1}, q={-2,0,1}, r={3,1,0}.



1.25. x
1.26. x
1.27. x
1.28. x
1.29. x
1.30. x

2.1.
2.2.
2.3.
2.4,
2.5.
2.6.
2.1.
2.8.
2.9.
2.10.

2.11.
2.12.
2.13.
2.14.
2.15.
2.16.
2.17.
2.18.
2.19.
2.20.
2.21.
2.22.
2.23.
2.24.
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~3,4}, p={1,0,2},q={0,1,1}, r={2,~1,4}.
~1}, p={3,1,0}, q={-1,2,1}, r={~-1,0,2}.
7.—4}, p={-1,2,1}, q={2,0,3}, r={1,1,—1},
—14}, p={1,1,4},q={0,-3,2}, r={2,1,-1}.
6, 17} ={1,-2,0}, q={~1,1,3}, r={1,0,4}.
5,150}, p={1,0,5}, q={-1,3,2}, r={0,—1,1}.

2. JlokazaTb, 4YTO BeKTOpPbl a,b,c oOpa3ylor 06a3uc, W HaiTH

3,
3,
6,

=
=
=t
=
={
=

KOOpPAMHATHI BeKTOpa d B 3TOM Ha3mce.
={-3,0,1}, b={2,7,-3}, ¢c={-4,3,5},d ={-16,33,13}.
={5,1,2}, b={-2,1, 3}, c={4,-3,5}, d ={15,-15,24}
={0,2,-3}, b={4,-3,-2}, ¢c={-5-4,0},d ={-19,-5,—4].
={3-1,2}, b={-2,3,1},c={4,-5,-3}, d={-3,2,-3}.
={5,3,1}, b={-1,2,-3}, c {3 4,2}, d ={-9,-34,20}.
={3,1,-3}, b={-2,4,1}, c ={1, 2,-20}.
={6,1,-3},b={-3,21},c={

={4,2,3}, b={-3,1,-8}, c=
={~2,1,3}, b={3,-6,2}, ¢
1,3,6},b={-3,4,-5}, c {1 ~7,2}, d={-2,17,5}.
{7,2,1}, b=1{5,1,-2}, ¢=1{-3,4,5}, d=1{26,11,1}.
{5, 4, 1} b=1{-3,52}, c={2,-1,3}, d=1{7, 23, 4}.
{2,-1,4}, b={-3,0,—-2}, c=1{4,5,-3}, d={0,11, —14}.
~1,1,2}, b={2,-3,-5}, ¢={6,3,-1}, d=1{28,-19,-7}.
{1, } ={-2,5,0}, ¢=1{3,-2,—4}, d={13,-5,-4}.
{1,-1,1}, b= {—5 31}, ={2,-1,0}, d ={-15,-10, 5}.
$3,1,2}, b={-7,-2,-4}, c¢={-4,0,3}, d=1{16,6,15}.
{3,5,4}, b={- 27 5}, ¢=1{6,-2, 1}, d=1{6,-9, 22}.
{5,3,2}, b=1{2,-5,1}, c={-7,4,-3}, d=1{36,1,15} .
{11, 1,2}, b={-3,3,4}, ¢={-4,-2,7}, d={-5,11,-15}.
{9,5, } ={-3,2,1}, c={4,-7,4}, d={-10,-13, 8}.
{1,2,1, b={3,-5, 6}, c={-4,3,-4}, d={-1,18, -16}.
{5, 7,2}, b={-3,1, 3},
{~1,4,3}, b=1{3,2,—4},

1.-2,5}. 4

1,— }d={156 17}.
{2,-4,5}, d={-12,14,-31}.
5
¢

Q&&QQ&&QQ

~3,-1},d ={-31,-6,22}.

1 |
o w w

={1,-4,6}, d={14,9,-1}.
={-2,-7,1}, d =1{6,20, -3}

QQ&&QQ&&&Q&&&Q&
Il

C
C
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225.a=1{1,2,3}, b=1{-5,3,-1}, c={-6,4,5}, d=1{-4,11, 20}.
226.a=1{-2,5,1}, b=1{3,2,~7}, c=1{4,-3,2}, d ={-4,22,-13}.
227.a=1{3,1,2}, b={-4,3,-1}, c={2,3,4}, d=1{14,14, 20} .
228.a=1{3,-1,2}, b={-2,4,1}, ¢={4,-5,-1}, d={-5,11,1}.
229.a=1{4,51}, b={1,3,1},c={-3,-6,7}, d ={19, 33,0}.
230.a=1{1,-3,1},b={-2,-4,3}, c={0,-2,3}, d={-8,-10,13}.

3. o xkoopaunHaTam Touek A, B u C 111 yka3aHHBIX BEKTOPOB HAaMTH: a)
MOIYJb BEKTOpa 4 ; 0) ckajsipHOe MpPou3Be/leHHe BEKTOPOB a4 u b; B)
NPOEKIHI0 BEKTOpPa ¢ HAa BeKTOp d; r) KOOPAMHATHI TO4YKH M,
neJisimieid orpe3ok / B oTHomenuu a:f .

3.1.

A(24.6), B(-3.5,1), C(4,-5~4), a=—6 BC+2BA, b=c=CA, d=BA, 1=BC, a=1, p=3.
3.2.

A(-4-2-5), B(37.2), C(4,6-3), a=9BA+3BC, b=c=AC, d=BC, I=BA, a=4, p=3.
3.3.

A(5,4,4),B(~5,2,3),C(4,2-5).a=11AC—6 AB,b=BC,c=AB,d=AC,|=BC,a=3,p=I.
3.4.

A(34,6).B(=4,6,4).C(5-2,-3),a=—7 BC+4CA,b=BA,c=CA,d=BC,|=BA,a=5,=3.
3.5,

A(~5-2-6), B(3.4.5), C(2,-54), a=8AC—5BC, b=c=AB, d=BC, I=AC, a=3, f=4.
3.6.

A(34.1), B(5-2,6), C(4,2,~7), a=—7 AC+5AB, b=c=BC, d=AC, I=AB, a=2, f=3.
3.7.

A(2-4,3), B(-3-2,4), C(0,0,~2), a=3AC—4CB, b=c=AB, d=CB, I=AC, a=2, f=I.
3.8,

A(3.4-4), B(-2,1,2), C(2,-3.1), a=5CB+4AC, b=c=BA, d=AC, I=BA, a=2, B=>5.
3.9,

A(0.2,5), B(2,-34), C(3,2,-5), a=—3AB+4CB, b=c=AC, d=AB, I=AC, a=3, f=2.
3.10.

A(-2,-3-4), B(2-4,0), C(14,5), a=4 AC—8BC, b=c=AB, d=BC, I=AB, a=4, f=2.
3.11.

A(-2,-3-2), B(1,4,2), C(1-3,3),a=2AC—4BC, b=c=AB, d=AC,|=BC, a=3, f=1.
3.12.

A(5.6.1), B(-2,4~1), C(3-3.3), a=34B—4BC, b=c=AC, d=AB, I=BC, =3, f=2.
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3.13.
A(4.3.2), B(-4,-3,5), C(6,4,-3), a=8 AC—5BC, b=c=BA, d=AC, I=BC, a=2, p=5.
3.14.

A(-54,3), B(4,5,2), C(2,7,~4), a=3BC+2AB, b=c=CA, d=AB, [=BC, 0=3, f=4.
3.15.

A(6,4.5),B(-7,18),C(2~2~7)a=5CB—2AC,b=AB,c=CB, d=AC,1=AB,a=3,p=2.
3.16.

A(6,54),B(-5,-2,2),C(3,3,2),a=6 AB—-3CB,b=c=AC, d=CB,1=BC,a=1,5=5.
3.17.

A(-3-5,6).B(3,5~4)C(2,6,4)a=4AC—5BAb=CB,c=BA, d=AC,1=BAa=4,5=2.
3.18.

A(3.54), B(4,2-3), C(=2,47), a=3BA-4AC, b=AB,c=BA, d=AC, 1=BA, a=2, =5
3.19.

A(4,67), B(2~4,1), C(-3-4.2), a=5AB—2 AC, b=c=BC, d=AB, I=AB, a=3, f=4.
3.20.
A(4,6,3),B(~5,2,6),C(4,~4,—3),a=4CB—AC,b=AB,c=CB,d=AC,I=AB,a=5,=4.
3.21.
A(4.3-2),B(-3-14),C(2,2,1),a=—5AC+3CB,b=AB,c=AC,d=CB,|=BC,a=2,5=3.
3.22. A4(10,6,3), B(-2,4.5),C(3~4,-6),a=5AC—2CB,b=c=BA,d=AC,|=CB,0=1,5=5.
3.23.
A(3,2,4),B(-2,1,3),C(2,~2,~1),a=4BC—3AC,b=BA,c=AC,d=BC,I=AC,a=2,=4.

3.24.
A(~23-4),B(3-1.2),C(4,2,4),a=7 AC+4CB,b=c=AB,d=CB,I1=AB,0=2, =5
3.25.

A(4,5.3), B(~4,2,3),C(5~6,~2),a=9AB—4BC,b=c=AC,d=AB,1=BC,a=5,p=I.
3.26.

A(~2-24),B(1,3-2).C(14,2),a=2AC—3BA,b=c=BC,d=AC,1=BA,a=2, f=1.
3.27.

A(2,4.3),B(3,1,—4),C(~1,2,2),a=2BA+4 AC,c=b=BA,d=AC,1=BA,a=1,=4.
3.28.

A(2,4.5),B(1-2.3),C(~1,-2,4),a=3AB-4 AC,c=b=BC,d=AB,|=AB,a=2,=3.
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3.29.
A(~1-24),B(~13,5),C(1,4,2),a=34C—7BC,c=b=AB,d=AC,|=AC,a=1,5=7.
3.30.

A(1,3.2), B(-2,4-1),C(1,3-2),a=2AB+5CB,c=b=AC,d=AB,1=AB,0=2, p=4.

4.1.

4.2,

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

4. lanbl BeKTOpBI a4, b u C. HeoGxoauMo: a) BBIYMCJIUTH CMeEIIAHHOE
Npou3Be/lecHNe TpeX BeKTOpPoB; 0) HaWTH MOAYJb BEKTOPHOIO
NPOM3BEACHNS; B) BBIYMCJIMTH CKAJSIPHOE NMPOU3BEACHUE ABYX
BEKTOPOB; TI) IPOBEPHUTD, OyayT JM KOJJIMHEAPHBLI WJIM
OPTOrOHAJIBHBI IBA BEKTOPAa; 1) MPOBEPHUTH, OYAYT JIM KOMILIAHAPHbI
TPH BEKTOpA.

a=—A4i+3j—-7k, b=4i+6 j—2k, c=6i+9j—-3k,; a)—2a,b,—2c; ©6) 4b,7c;
B) Sa,—3b; 1) b,c; n) —2a,4b,7c.

a=-5i+2j-2k, b=7i—5k, c=2i+3j—-2k; a)2a,4b,—5c; ©) —3b,1Ic;
B) 8a,—6¢c; T) a,c; n) S8a,—3b, I Ic.

a=—4i—6j+2k, b=2i+3j—k, c=—i+5j—-3k,; a)5a,7b,2c; ©) —4b,1la;
B) 3a,—7c¢; 1) a,b; n) 3a,7b,-2c.

a=—4i+2j-3k, b=—3i+5k, c=6i+6 j—4k; a)5a,—b,3c; 6) -7b,4c,
B) 3a,9b; 1) a,c; n) 3a,—9b, 4c.

a=-3i+8j, b=2i+3j—-2k, c=8i+12j—-8k; a)4a,—6b,5c; 6) -7a,9c;
B) 3b,—8¢; 1) b,c; n) 4a,—6b, 9c.

a=2i—4j-2k, b=—9i+2k, c=3i+5j-7k; a)7a,5b,—c, ©) -5a,4b;

B) 3b,—8¢; 1) a,c; n) 7a,5b, -c.

a=9i-3j+k, b=3i—15j+21k, c=i—5j+7k; a)2a,~7b,3c, 0) -6a,4c;
B) 5b,7a; 1) b,c; n) 2a,—7b,4cC.

a=2i-3j+k, b=j+4k, c=5i+25j—-3k; a) a,3b,c, 0) 3a,’c;

B) b,—4c¢; 1) a,c; n) a,2b,3c.

a=3i+4j+k, b=i-2j+7k, c=3i—6 j+21k; a) 5a,2b,c; ©) 4b,2c,

B) a,c; 1) b,c; n) 2a,—3b,c.

a=2i—4j-2k, b=7i=3k, c=3i+5j—-7k; a) a,2b,3c, 6) 3a,2b, 3c;
B) ¢,—2a; 1) a,c; n) 3a,2b,3c.

a=—7i+2k, b=2i—6 j+4k, c=i—3j+4k,; a) 2a,—2b,—7c; 6) 4b,3c,

B) 2a,—7c¢; 1) b,c; n) 2a,4b,3c.
a=—4i+2j—k, b=3i+5j—-2k, c=3j+5k; a)a, 6b, 3c; 6) 2b, a;



4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.109.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

4.29.
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B) a, —4c; r) a, b; n) a, 6b, 3c.

a=3i—-2j+k, b=2j-3k, c=-3i+2j—k; a) a,—3b, 2c; 0) Sa, 3c;
B) -2a, 4b; 1) a, c; n) Sa, 4b, 3c.

a=4i—j+3k, b=2i+3j-5k, c=7i+2j+4k; a)7a,—4b, 2c;

0) 3a,5c,; B) 2b,4c; r) b, ¢; n) 7a, 2b, Sc.

a=4i+2j-3k, b=2i+k, c=—12i—-6j+9k,; a) 2a, 3b, ¢, 6) 4a,3b;
B) b,—4c; r) a, c; n) 2a, 3b, —4c.

a=—i+5k, b=-3i+2j+2k, c=—2i—4j+k, a) 3a,—4b, 2c,

0) 7a,—3c;

B) 2b,3a; 1) b, ¢; n) 7a, 2b, —3c.

a=6i—4j+6k, b=9i—6j+9k, c=i—8k,; a) 2a,—4b, 3c; 6) 3b,—9c,
B) 3a,—5c; r) a,b; n) 3a, —4b, —9c.

a=5i-3j+4k, b=2i—4j—-2k, c=3i+5j—7k, a)a,—4b, 2c,
0)—2b,4c; B) —3a,6¢; r) b,c; n) a, —2b, 6¢.

a=2i—-7j+5k, b=—i+2j—6k, c=3i+2j—4k,; a)-3a,6b, —c,

0) 5b,3c,; B) 7a,—4b; 1) b, c; n) 7a, —4b, 3c.

a=7i—4j—-5k, b=i—11j+3k, c=5i+5j+3k, a) 3a,—-7b, 2c;

0) 2b,6¢c,; B) —4a,—5c; r) a,c; n) -4a, 2b, 6¢.

a=4i—6j-2k, b=-2i+3j+k, c=3i—5j+7k; a) 6a, 3b, 8c;,

0) —7/b,6a; B) —5a,4c,; r) a,b; n) -5a, 3b, 4c.

a=3i—j+2k, b=—i+5j—4k, c=6i—2j+4k;

a)4a, —7b, —2c; 0)6a,—4c; B) —2a,5b; 1) a,c; n) 6a, —7b, —2c.
a=-3i—j—5k, b=2i—4j+8k, c=3i+7j—k, a) 2a,—-b, 3c;

0) —9b,4c; B) 5b,—6¢; 1) b, c; n) 2a, 5b, —6c¢.
a=—3i+2j+7k,b=i—5k, c=6i+4j—k; a)-2a,b, 7c; 6) Sa,—2c;

B) 3b,c; r) a,c; n) -2a, 3b,7c.

a=3i—j+5k, b=2i—4j+6k, c=i—2j+3k, a)-3a,4b, —5c;

0) 6b,3c; B) a,4c; 1) b,c; n) -3a, 4b, —5c.

a=4i-5j—4k, b=5i—j, c=2i+4j—-3k, a)a,’b, —2c, 6) —5a,4b;
B) 8¢, —3a; r) a,c; n) -3a, 4b, Sc.

a=—9i+4k, b=2i—4j+6k, c=3i—6j+9k;, a) 3a,—5b, —4c;

0) 6b,2c; B) —2a,8c; r) b, c; n) 3a, 6b, —4c.

a=5i—6j—4k, b=4i+8j-7k, c=3j—4k, a) Sa, 3b, —4c; 0) 4b,a;
B) 7a,—2c; 1) a,b; n) Sa, 4b, —2c.

a=—2i+4j—-3k, b=5i+j—-2k, c=7i+4j—k, a)a,—6b, 2c;

0) —8b,5¢; B) —9a,7c; 1) a,b; n) a, —6b, 5Sc.



4.30. a=—9i+4j—5k, b=i—2j+4k, c=—5i+10j—-20k, a)-2a, 7b, Sc;
0)—6b,7c; B) 9a,4c; r) b,c; n) -2a, 7b, 4c.

5. HaliTH KOCHHYC yIJIa MeKAy BeKTOpaMu ABw AC.

5.1.
A(3,3,—] ).B(5,1,-2),C(4,1,-3)

A(-2,4-6),B(0,2,~4),C(-6,8,-10).

5.13.
A(1-2,3),B(0~1,2),C(3,~4.5).
5.15.
A(0,-3,6),B(-12,-3,-3),C(-9,-3-6).
5.17.

A(3,3-1),B(5,5-2),C(4,1,1).

5.19.
A(-1,2,-3),B(3,4,-6),C(1,1-1).
5.21.

A(7,02),B(7,1,3),C(8,~1,2).

5.23.

A(2,3,2),B(-1,-3,-1),C(-3,~7,-3).

5.25.
A(2,2,7),B(0,0,6),C(—2,57).

5.27.
A(-1,2,-3),B(0,1,-2),C(-3,4,-5).

5.29.
A(0,3-6),B(9,3,6),C(12,3,3).

5.2.
A(6,2,-3),B(6,3,-2),C(7,3-3)
5.4,
A(0,0,4),B(-3,-6,1),C(—~5~10-~1).
5.6.
A(2,-8,-1),B(4,-6,0),C(—2,-5,-1).
5.8.
A(3,-6,9),B(0,~3,6),C(9,-12,15).
5.10.
A(0,2,-4),B(8,2,2),C(6,2,4).

5.12.
A(3,3-1),B(5,1,—2),C(4,1,1).
5.14,
A(-4,3,0),B(0,1,3),C(~2,4,-2)
5.16.
A(1,-1,0),B(-2,~14),C(8,~1-1).
5.18.
A(—4,-2,0),B(—1,-2,4),C(3,-2,1)
5.20.
A(5,3-1).B(5,2,0),C(6,4,~1).
5.22.
A(-3,-7-5),B(0,—~1-2),C(2,3,0)
5.24,
A(2,-4,6),B(0,—2,4),C(6,~8,10).
5.26.
A(0,1-2),B(3,1,2),C(4,1,1).

5.28.
A(3,3-1),B(1,5-2),C(4,1,1)

5.30.
A(2,1-1),B(6,~1-4),C(4,2,1).
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6. Ko/1MHeapHbI JIM BEKTOPBI C; H C,, IOCTPOEHHbIE 110 BEKTOPaM @ u b ?

6.1.

6.2.

a={2,-16}b={-138}c,=5a~2b,c,=2a—5b. a={37,0}b={1-34}c,=4a—2b,c,=b-2a.

6.3.
a={508}b={-3,17}c,=3a—4b,c,=12b—9a.

6.5.
a={~134}b={2,-10}c,=6a-2b,c,=b-3a.

6.7.
a={4,2-7}b={5,0~3}c;=a—3b,c,=6b—a.

6.9.
a={2,0-5}b={1-34}c;=2a~5b,c,=5a-2b.
6.11.
a={~1,28}b={37~1},c;=4a—3b,c,=9b—12a.
6.13.
a={10,1}b={-2,3,5},c,=a+2b,c,=3a—b.

6.15.
a={~24,1}b={1-2,7}c,=5a+3b,c,=2a—b.

6.17.
a={1,2-3}b={2,~1~1}c,=4a+3b,c,=8a-b.

6.109.
a={1-2,4}b={7,3,5},c,=6a-3b,c,=b-2a.

6.21.
a={37,0}b={4,6~1}c,=3a+2b,c,=5a-7b.

6.23.
a={2~14}b={3~7~6}c;=2a—3b,c,=3a-2b.

6.25.
a={5-1-2}b={6,07},c;=3a—2b,c,=4b—6a.

6.27.
a={-9,5,3}b={7,1-2},c;=2a~b,c,=3a+5b.

6.4.
a={1,2-1}b={2,~7,1},c,=6a—2b,c,=b-3a.

6.6.
a={7,9-2}b={543}c,=4a—b,c,=4b-a.

6.8.
a={5,0-2}b={6,4,3},c;=5a—3b,c,=6b—10a.

6.10.
a={8,3~1}b={4,13}c,=2a—b,c,=2b—4a.

6.12.
a={3-16}b={57,10}c,=4a~2b,c,=b-2a.

6.14.
a={3,4-1}b={2,~11},c;=6a—3b,c,=b—2a.

6.16.
a={-2,-3-2}b={1,0,5}c,=3a+9b.c,=—a-3b.

6.18.
a={~14,2}b={3-26}c;=2a—b.c,=3b—6a.

6.20.
a={5,0~1}b={7,2,3},c,=2a—b,c,=3b—6a.

6.22.
a={03-2}b={1-2,1},c,=5a—2b,c,=3a+5b.

6.24.
a={-27~1}b={-3,52}c,=2a+3b,c,=3a+2b.

6.26.
a={354}b={5,97}c,=—2a+b,c,=3a-2b.

6.28.
a={14-2}b={11~1}c,=a+b,c,=4a+2b.
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6.29.
a={4,2,9b={0,~13},c,=4b—3a.c,=4a—3b.

6.30.
a={1-2,5}b={3~10}c,=4a—2b.c,=b-2a.

7.BbIYuCIANTD miomaab nmapajuiejorpamMmma, moCTpoCHHOIro Ha BEKTOpax a u b.

7.1.

VAN
a=4 p—q.b=p+2q;|p|=5|q/=4.( pg)=n/4.
7.3.

A
a:2p+3q,b:p—2q;|p|:6,|q|:7,(pq):n/S.
7.5.

A
a:3p—q,b:p+2q;|p|:3,|q|:4,(pq)=7r/3.
7.1,

A
a:2p+3q,b:p—2q;|p|:2,|q|:3, ( pq)=r/4.
7.9.

A
a:2p—3q,b:3p+q;|p|=4,|q|:],(pq):7r/6.
7.11.

A
a:5p+q,b:p—3q;|p|zl,|q|=2,(pq)=7r/3.
7.13.

A
a=p—3q,b=p+2q;|p|=I/5,|q|=1, (pq)=r/2.
7.15.

A
a=3p—2q,b=p+5q;|p|=4,|q|:1/2, (pq)=57/6.
7.17.

A
a=p—2q,b:2p+q;|p|=2,|q|:3, ( pq)=3n/4.
7.109.

N
a=p+3q,b:p—2q;|p|=2,|q|:3,(pq):n/S’.
7.21.

N
a=2p—q,b=p+3q;|p|=3,|q|=2,(pq):n/Z.
1.23.

AN
a=4p+q.b=p—q.|p|=7q|=2.( pq)=n/4.
7.25.

AN
a=p—4q,b=3p+q;|p|=1|g|=1.( pq)=r/6.

1.2

A
a=5p—q,b:p+q;|p|:5,|q|=3,(pq):57r/6.
7.4,

A
a:3p—4q,b:p+3q;|p|:2,|q|:3,(pq)=7r/4.
7.6

A
: a:6p—q,b=5q+p;|p|=1/2,|q|=4,(pq)=57r/6.
7.8.

A
a=2p+3q,b=p—2q;|p|:2,|q|=1, (pq)==r/3.
7.10.

A
a=2p—3q,b=5p+q,'|p|=2,|q|=3, (pqg)=n/2.
7.12.

A
a=3p+2q,b=2p—q;|p|:4,|q|=3, (pq)=3r/4.
7.14.

A
a=7p—2q,b:p+3q;|p|=1/2,|q|:2, (pq)=n/2.
7.16.

A
a:6p—q,b=p+q;|p|=3,|q|:4,(pq):n/4.
7.18.

A
a=1 0p+q,b:3p—2q;|p|=4,|q|:1,(pq)=7r/6.
7.20.

A
a:6p—q,b:p+2q;|p|:8,|q|=1/2, (pq)=r/3.
7.22.

A
a:3p+4q,b:q—p;|p|:2,5,|q|:2,(pq):n/Z.
1.24.

A
a=7p+q,b:p—3q;|p|=3,|q|=],(pq)=37t/4.
1.26.

A
a:p+3q,b=3p—q;|p|=3,|q|=5, ( pq)=2n/3.
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1.27. 7.28.

VAN VAN
a=p+4q.b=2p—q,|p|=7|q|=2,(pq)=n/3.  a=3p+q.b=p-3q,|p|=7|q9|=2.(pq)=n/4.
7.29. 7.30.

A A
a=3p+2q,b=p—q,‘|p|=] 0,|q|=1, (pq)=r/2. a:3p+q,b=p—2q;|p|:4,|q|=],(pq):7r/4.

8. KomnjiaHapHbI Ji BeKTOPbI a4, b u ¢?
8.1. 8.2.

a={4-1-6},b={1-3,-7},c={2~14}. a={4,3,1},b={6,7,4},c={2,0~1.

8.3. 8.4.
={3,10},b={-54,-5},c={4,2,4}.  a={32,1},b={1-3,-7},c={1,2,3}.
8.5. 8.6.
a={3,0,3},b={8,1,6},c={1,1,~1}. a={3,7,2},b={-2,0,-1},c={2,2,1}.
8 7. 8.8.
a={1,—1,4},b={1,0,3},c={1,-3,8/. a={1,-2,6},b={1,0,1},c={2,—6,17}.
8 9. 8.10.
={6,3,4},b={-1-2,—1},c={2,1,2;.  a={6,3,4},b={-1-2,—1},c={2,1,2}.
8.11. 8.12.
a={4,1,1},b={-9,—4,-9},c={6,2,6}.  a={7,3,4},b={-1,-2,—1},c={4,2,4}.
8.13. 8.14.
a={-33,3},b={-4,7,6},c={3,0,~1}.  a={2,3,2},b={4,7,5},c={2,0,-1}.
8.15. 8.16.
a={5,3,4},b={-1,0,-1},c={4,2,4}. a={7,4,6},b={2,1,1},c={19,11,17}.
8.17. 8.18.
a={3,10,5},b={-2,-2,-3},c={2,4,3}. a={2,3,1},b={-1,0,-1},c={2,2,2}.
8.19. 8.20.
a={-2,—4,-3},b={4,3,1},c={6,7,4}.  a={3,2,1,b={2,3,4},c={3,1,-1}.
8.21. 8.22.
a={3,1,—1},b={1,0,~1},c={8,3,-2}. a={1,5,2},b={~11,~1},c={1,1,1}.
8.23. 8.24.
a={4,2,2},b={-3,-3,-3},c={2,1,2}.  a={1-1-3},b={3,2,1},c={2,3,4}.
8.25. 8.26.
a={4,1,2},b=1{9,2,5},c={1,1,-1}. a={3,3,1},b={1,-2,1},c={1,1,1}.
8.27. 8.28.
a={5,3,4},b={4,3,3},c={9,5,8}. a={3,1,-1},b={-2,-1,0},c={5,2,~1}.
8.29. 8.30.
a={3,4,2},b={1,1,0},c={8,116}. a={4,3,1,,b={1,-2,1},c={2,2,2}.
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9. BepmiuHbl nupamMuabl HaxoAsATcs B Toukax A, B, C u D. Beruucaurs:
a) IJIOMAAb YKA3aHHOW rpanu; 0) MJIOMIAAb CeYeHUsi, IPOXOASIEro
yepe3 cepeauHy pedopa /U aABe BeplIMHbI NMUPaAMUbI; B) 00beM
mupamuabl ABCD.

9.1. A(7,4,2), B(-5,3,-9), C(1,-5,3), D(7,-9,1);a) ABD; 6 )I=BD,A u C .

9.2. A(-8,2,7), B(3,-5,9), C(2,4,-6), D(4,6,~5);a) ACD, 6 )I=AD,B u C.
9.3. A(4,3,1), B(2,7,5), C(—4, -2,4), D(2,-3,-5);a) ACD; 6)I=AB,C u D.
9.4. A(-9,-7,4), B(~4,3,-1), C(5,-4,2), D(3,4,4);a) BCD; 6)I=CD,Au B .
9.5. A(3,5.3), B(-3,2,8), C(-3,-2,6), D(7,8,—2);a) ACD; 6 )I=BD,An C.
9.6. A(4,2,3), B(-5,-4,2), C(5,7,—4), D(6,4,~7);a) ABD, 6 )I=AD,B u C .
9.7. A(-4,-2,-3), B(2,5,7), C(6, 3,-1), D(6,~4,1);a) ACD; 6)I=BC,A u D.
9.8. A(3,4,5), B(1,2,1), C(-2, -3,6), D(3,—6,-3);a) ACD; 6)I=AB,C u D.
9.9. A(-7,-5,6), B(-2,5,-3), C(3,-2,4), D(1,2,2);a) BCD; 6 )I=CD,An B.
9.10. A(1,3,1), B(~1,4,6), C(-2, -3,4), D(3,4,—4);a) ACD; 6 )I=BC,Au D.
9.11. A(2,4,1), B(-3,-2,4), C(3, 5,-2), D(4,2,-3);a) ABD; 6 )I=AC,B u D.
9.12. A(-5-3,~4), B(1,4,6), C(3,2,-2), D(8,-2,4);a) ACD; 6)I=BC,Au D.
9.13. A(3,4,2), B(-2,3,-5), C(4,-3,6), D(6,~5,3);a) ABD, 6 )I=BD,Au C .
9.14. A(—4,6,3), B(3,-5,1), C(2, 6,—4), D(2,4,—5);a) ACD; 6)I=AD,B u C .
9.15. A(7.5.8), B(~4,-5,3), C(2,-3,5), D(5,1,—4);a) BCD; 6 )I=BC,Au D.
9.16. A(3,-2,6), B(-6,-2,3), C(1, 1,-4), D(4,6,~7);a) ABD; 6 )I=BD,A u C .
9.17. A(—54,-3), B(7,3,-1), C(6,-2,0), D(3,2,~7);a) BCD; 6 )I=AD,B u C .
9.18. A(3,-5,-2), B(-4,2,3), C(1,5,7), D(-2,—4,5);a) ACD; 6 )I=BD,A u C .
(—4,-6

9.19. A(5,~4,4), B(-4,-6,5), C(3,2,-7), D(6,2,~-9);a) ABD, 6 )I=BD,Au C .
9.20. A(-7,-6,-5), B(5,1,-3), C(8, —4,0), D(3,4,~7);a) BCD; 6 )I=AD,B u C .
9.21. A(7~1-2), B(1,7,8), C(3,7,9), D(-3,—5,2):a) ACD; 6 )I=BD,Au C.
9.22. A(5,2, —6,-9), C(-7, -6,3), D(1,-5,2);:a) ABD; 6 )I=AB,C u D.
9.23. A(-2, —1), B(-6,-7,9), C(4,-5,1), D(2,1,4);a) BCD; 6 )I=BC,An D.
9.24. A(~6,-3,-5), B(5,1,7), C(3, 5, 1), D(4,-2,9);a) ACD, 6 )I=BC,Au D.
9.25. A(7, ,9), B(1,-2,-3), C(~5,-3,0), D(1,-3,4);a) ABD; 6 )I=AB,C u D.
9.26. A(—4,~7,-3), B(~4,-5,7), C(2, -3,3), D(3,2,1);a) BCD; 6 )I=BC, A u D.
9.27. A(—4,-5-3), B(3,1,2), C(5,7,-6), D(6,~1,5);a) ACD, 6 )I=BC,An D.
9.28. A(5,2,4), B(-3,5,-7), C(I, -5,8), D(9,-3,5);a) ABD; 6)I=BD, A u C.
9.29. A(-6,4,5), B(5,-7,3), C(4, 2,-8), D(2,8,-3);a) ACD; 6 )I=AD,B u C.
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9.30. A(5,3,6), B(-3,—4,4), C(5,-6,8), D(4,0,—3);:a) BCD; 6 )I=BC,Au D.

10. BeraueauTh 00beM TeTpaj’apa ¢ BepumuHamMu B Toukax A;,4,,4;, A4,

H €ro BBICOTY, ONYIICHHYI0 U3 Bepmunbl A, na rpanb A,4,A;.

10.1. A4,(
10.2. A,(-2,
10.3. 4,(-3,
10.4. A4,(
105. A,(1,-1, 2) A (2 1, 2) A3(1, 1,4), 4,(6,-3,8)
10.6. A4,(
10.7. A,(
10.8. A4,(
A4

10.9. , )

10.10. 4,(4,-1,3), 4 ( 2,1, 0) A3(0, 5.1), A,(3,2,-6)
10.11. A,(1,-1,1), A,(=2,0,3), 4,(2,1,-1), A,(2,-2,—4)
10.12. A4,(1,2,0), A,(1,-1,2), 4,(0,1,-1), A,(-3,0,1)
10.13. 4,(1,0,2), A,(1,2,-1), 4,(2, 21) ,2.1,0).

10.14. 4,(1,2,-3), 4,(1,0,1), 4,(-2,-1,6), 4,(0,-5,—4).
10.15. 4,(3,10,~1), A,(=2,3,-5), A;(-6,0,-3), A,(1,-1,2).
10.16. A,(~1,2,4), A,(—1,-2,-4), 4;(3,0,-1), 4,(7,-3,1).
10.17. 4,(0,-3,1), A,(=4,1,2), A;(2,-1,5), A,(3,1,—4).
10.18. A,(-4,2,6), A,(2,-3,0), A;(-10,5,8), A,(=5,2,-4).
10.19. 4,(7,2,4), A,(7,-1,-2), A,(3,3,1), A,(-4,2,1).
10.20. 4,(2,1,4), A,(=1,5,-2), A;(-7,-3,2), A,(-6,-3,6).
10.21. A,(-1,-5,2), A,(-6,0,-3), 4,(3,6,-3), A4,(~10,6,7).
10.22. 4,(0,-1,-1), A,(-2,3,5), A;,(1,-5,-9), A,(~1,-6,3).
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10.23. 4,(5,2,0), A,(2,5,0), 4,(1,2,4), A,(-1,1,1)

10.24. A,(2,-1,-2), A,(1,2,1), A,(5,0,-6), A,(~10,9,-7).
10.25. 4,(=2,0,—4), A,(~1,7,1), A;(4,-8,—4), A,(1,—4,6).
10.26. 4,(14,4,5), A,(-5,-3,2), A;(-2,-6,-3), 4,(-2,2,-1).
10.27. A4,(1,2,0), A,(3,0,-3), 4;(5,2,6), 4,(8,4,-9).

10.28. A4,(2,-1,2), A,(1,2,-1), A;(3,2, 1), 4,(-4,2,5).

10.29. A4,(1,1,2), A,(4,1,-2), 4,(6,3,7), 4,(7,5,-3).

10.30. 4,(2,3,1), A,(4,1,-2), 4,(6,3,7), 4,(7,5,-3).

11. Janpl yerbipe Toukn A;(Xx;,¥,.2;), Ay(X5,¥,.%,), A;(X3,¥3.23),
A x;,y,.2,). CocraBurh ypaBHeHusi: a) miaockoctn A;A,A4;;
0) npsamoii A; A, ; B) npamoii A, M , nepneHIMKYJISPHOIi K ILIOCKOCTH
A;A,A;5 1) npamoii A; N, mapamnenbHoii mnpsmoi  A;A,;
1) IUIOCKOCTH, NMPOXOAsiiel uepe3 TOuUKy A, NepneHIuKy/JIsPHO K
npsamoii A, A,. BeluucauTh: €) CHHYC yria Mexay npsamoid 4,4, u
miockocToio A, A,A;; %K) KOCHHYC YIJIa MeKAYy KOOPAUHATHOI
I10CKOCThI0 OXy u miockocTbio A;A,A;.

11.1. 4,(6,6,5), A,(4,9,5), A;(4,6,11), 4,(6,9,3).

112. A4,(7,2,2), A,(=5,7,-7), A;(5,-3,1), 4,(2,3,7).
11.3. 4,(8,-6,4), A,(10,5,-5), A;(5,6,-8), A,(8,10,7).
11.4. A,(1,-1,3), 4,(6,5,8), 4;(3,5,8), 4,(8,4,1).

115. A,(1,-2,7), A,(4,2,10), 4,(2,3,5), 4,(5,3,7).
11.6. 4,(4,2,10), A,(1,2,0), 4,(3,5,7), 4,(2,-3,5).
11.7. 4,(2,3,5), A,(5,3,-7), A;(1,2,7), 4,(4,2,0).
11.8. 4,(5,3,7), 4,(-2,3,7), 4,(4,2,10), A,(1,2,7).
11.9. 4,(4,3,5), A,(1,9,7), 4;(0, 2,0), 4,(5,3,10).



11.10. 4
1111. A4
1112. A4
11.13.
11.14.
11.15.
11.16.
11.17.
11.18. 4
11.19. 4
11.20. A
11.21. A
11.22. A4
11.23. A
11.24. A4

11.25.
11.26.
11.27.
11.28.
11.29.
11.30.
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1(3.2,5), 4,(4,0,6), 4,(2,6,5), 4,(6,4,-1).
(2,1,6), 4,(1,4,9), 4,(2,-5,8), A,(5,4,2).
(2,17), 4,(3,3,6), 4,(2,-3,9), 4,(1,2,5).
A,(2,-1,7), 4,(6,3,1), 45(3,2,8), 4,(2,-3,7).
A,(0,4,5), A,(3,-2,1), A;(4,5,6), 4 (332)
A,(3,1 4) A=1,6,1), A;(~1,1,6), 4,(0,4,-1).
A,(3,-1,2), A,(-1,0,1), 4;(1,7,3), 4,(8,5,8).
A,(3,5,4), A,(5,8,3), 4;(1,2,-2), 4,(~1,0,2).
1(2,4,3), 4,(1,1,5), A;(4,9,3), 4,(3,6,7).
1(9,5,5), 4,(=3,7,1), 4,(5,7,8), 4,(6,9,2).
0.7,1), 4,(2,-1,5), A;(1,6,3), 4,(3,-9,8).
[(5.5,4), A,(1,-1,4), 4,(3,5,1), 4,(5,8,-1).
16,1,1), A,(4,6,6), A;(4,2,0), A,(1,2,6).
1(7,5,3), 4,(9,4,4), A,(4,5,7), 4,(7,9,6).
16,8,2), 4,(5,4,7), 4;(2,4,7), A,(7,3,7).
A,(4,2,5), 4,0,7,1), 4;(0,2,7), 4,(1,5,0).
A,(4,4,10), A,(7,10,2), 4,(2,8,4), 4,(9,6,9).

A4,(4,6,5), 4,(6,9,4), 4;(2,10,10), 4,(7,5,9).
A4,(3,5.4), 4,(8,7,4), 4;(5,10,4), 4,(4,7,8).
4,(10,9,6), 4,(2,8,2), 4;(9,8,9), 4,(7,10,3).
A4,(1,8,2), 4,(5,2,6), 45(5,7,4), 4,(4,10,9).

12. Hamucath ypaBHeHHe IUIOCKOCTH, MPOXO/silieil yepe3 TouKky A

12.1.
12.3.
12.5.
12.7.

neprneHIuKyJsipHo Bektopy BC .

A(0,-8,10),B(-5,5,7).C(=8,0,4). 122. A(-3,5,-2),B(-4,0,3),C(-3,2,5).

A(1,-5,-2),B(6,-2,1),C(2,—2,-2). 12.4. A(1,-1,8),B(—4,-3,10),C(~1,—1,7).

A0,7,- )B( ,8,-11),C(-4,3,-12). 12.6. A(-2,0,5),B(2,7,-3),C(1,10,~1).
(2.9.~4)

A(-3,-1,7),B(0,2,-6),C(2,3,-5). 12.8. A(1,9,-4),B(5,7,1),C(3,5,0).
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12.9.

12.11.
12.13.
12.15.
12.17.
12.109.
12.21.
12.23.
12.25.
12.27.
12.29.

5,3,-1),B(0,0,-3),C(5,—1,0).
A(-1,2,-2),B(13,14,1),C(14,15,2).
A(7,-3, 0) B(8,3,-1),C(8,5,1).

3,6,4),B(8,-3,5),C(0,-3,7).
10,0,9),B(12,4,11),C(8,5,15).

A
(-
(
(-
(
(3,-3,-6),B(1,9,-5),C(6,6,—4).
A(
A~
A(
A~

k

A

AN

2,1,7),B(9,0,2).C(9,2,3).
7,1,4),B(8,11,—3),C(9,9,-1).

1,0,—6),B(-7,2,1),C(-9,6,1).
3,1,0),B(6,3,3),C(9,4,-2).

A(10,0,9),B(12,4,11),C(8,5,15).

12.10 A(-7,0,3),B(1,—5,—4),C(2,-3,0).
12.12 A(0,-3,5).B(-7,2, 6) C(-3,2,4).
12.14 A(5,-1,2),B(2,—4,3).C(4,-1,3).
12.16 A(-3,7,2).B(3,5,1),C(4,5,3).
(0,-2,8),B(4,3,2),C(1,4
A(
(
A(-1

12.18 4 .3).
12.20 A(1,-1,5),B(0,7,8),C(~1,3,8).
12.22 A(1,0,-2),B(2,-1,3),C(0,-3,2).
12.24 34) B(-1,5,0),C(2,6,1).
12.26 A(4,-2,0),B(1,—-1,-5),C(~2,1,-3).
12.28 A(-8,0,7).B(-3,2,4),C(~1,4,5).
12.30 A(7,-5,1),B(5,—1,—3),C(3,0,—4).

13. Hanucath KaHOHUYECKHE YPABHEHHUS MPSMOIA.

13.1.
13.3.
13.5.
13.7.
13.9.
13.11.
13.13.
13.15.
13.17.
13.19.
13.21.
13.23.

4x+y+z+2=0, 2x—y—3z—8=0.
2x+y—3z—2=0, 2x—y+z+6=0.
x+y—2z-2=0, x—y+z+2=0.
X+5y—z+11=0, x—y+2z—1=0.
X—y+z—2=0, x—2y—z+4=0.
6x—7y—z—2=0, x+7y—4z—5=0.
X+5y+2z-5=0, 2x-5y—z+5=0.
x=3y+z+2=0, x+3y+2z+14=0.
4dx+y—3z+2=0, 2x—y+z—8=0.
3x+3y—2z—1=0, 2x—3y+z+6=0.
6x—7y—4z—2=0, x+7y—z—5=0.
Ex—y—-3z—1=0, x+y+z+10=0.

13.25.6x-5y—4z+8=0, 6 x+5y+3z+4=0.

13.27. x+5y—z-5=0, 2x=5y+2z+5=0.
13.29. 2x—3y+z+6=0, x—3y—2z+3=0.

13.2.

13.4.

13.6.

13.8.

13.10.
13.12.
13.14.
13.16.
13.18.
13.20.
13.22.
13.24.
13.26.
13.28.
13.30.

2x+3y—2z+6=0, x—3y+z+3=0.
3x+4y+3z+1=0, 2x—4y—2z=4=0.
3x+3y+z—1=0, 2x-3y—2z+6=0.
6x—5y+3z+8=0, 6x+5y—4z+4=0.
2x—-3y—2z+6=0, x—3y+z+3=0.
2x+y+z—2=0, 2x—y—3z+6=0.
X=3y+2z+2=0, x+3y+z+14=0.
X=2y+z—4=0, 2x+2y—z—-8=0.
X+y+z—2=0, x—y—2z+2=0.
2x+3y+z+6=0, x—3y—2z+3=0.
3x+y—z—6=0, 3x—y+2z=0.
x+5y+2z+11=0, x—y—z—1=0.
3x+4y—2z+1=0, 2x—4y+3z+4=0.
Sx+y—=3z+4=0, x—y+2z+2=0.
x—y—z—2=0, x—=2y+z+4=0.
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14. HaiiTu yroJa Mexay mJI0CKOCTAMMU.

14.1. 2x—y+5z+16=0, x+2y+3z+8=0. 14.2. x—2y+2z+17=0, x—2y—1=0.
14.3. 2x+2y+z—1=0, x+z—1=0. 14.4. x+2y—1=0, x+y+6=0.

14.5. 3x+y+z—4=0, y+z+5=0. 14.6. 2x—z+5=0, 2x+3y—7=0.

14.7. 3x—2y—-2z—-16=0, x+y—3z—7=0. 14.8. 5x+3y+z—18=0, 2y+z—9=0.
14.9. 2x4+2y+z+9=0, x—y+3z—1=0. 14.10. 4x+3z-2=0, x+2y+2z+5=0.
1411, x+2y+2z—-3=0, 2x—y+2z+5=0. 14.12. x+4y—z+1=0, 2x+y+4z—-3=0.
14.13. 3x+2y—3z—1=0, x+y+z—7=0. 14.14. 2y+z—-9=0, x—y+2z—1=0.
14.15. x-3y+5=0, 2x—y+5z—16=0. 14.16. 2x—6 y+14z—-1=0,5x-15y+352z-3=0.
14.17. 4x—5y+3z—1=0, x—4y—z+9=0. 14.18. x—3y—2z-8=0, x+y—z+3=0.
14.19.3x—y+2z+15=0, 5x+9y—-3z—1=0. 14.20. 3x—2y+3z+23=0, y+z+5=0.
14.21.6x+2y—4z+17=09x+3y—6z—4=0. 14.22. x+y+3z—7=0, y+z—I=0.

1423, -y 242120, xtyJ2—z+3=0, 1424 x—y+72=1=0, 2x~2y—5=0.
14.25. 3y—z=0, 2y+z=0. 14.26. 3x—y—5=0, 2x+y—3=0.

14.27. 6x+3y—22=0, x+2y+6z—]2:0. 14.28. x+y+Z\/E—3=0, x—y+zx/5—1=0.
14.29. x+2y+22z-3=0,16x+12y—15z—1=0. 14.30. x+2y—2z—-7=0, x+y—35=0.

15. HaiiTu TOYKY nepeceyeHusi NPAMOM M MJIOCKOCTH.

15.1. 15.2.
xly8z+5 o _ x+3y2z+5 s
s = 53" 2y—-3z+18=0. 0= 3= 11" Ix+7 y+9z—32=0.
15.3. 15.4.
x=3 _y—1 z+5 _ x—=7_y=3_z+I
=10 ,X+7 y+3z+11=0. 3 = ,2x+y+7z—3=0.
15.5. 15.6.
x—5 y+3 z—1 x—1 y+5 z—1
— —24=0.

=5 5 ,3x+7y=5z—11=0. = 5 X 3y+7z-24=0
15.7. 15.8.

x—1_y—2_z—6 x—1_y_z+3

7 7 ]4x+y 6z—-5=0. =0 2 ,2x—y+4z=0.
15.9. 15.10.
x_3—y+2—2_8,5x+9y+4z—25:0. x_5—y_3—2_2,3x+y—52—12:0~

I -1 0 I -1 0
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15.11. 15.12.
x+l_y_z+1 Chal x+1_y+2_z-3
0" 3 X+4y+13z—-23=0. i ,X+3y—5z+9=0.
15.13. 15.14.
x—1_y=3_z+5 , o x—1 _y- -2 Z+I
5= 7 = 3 ,3x=2y+5z-3=0. I By By R 2y+5z+17=0.
15.15. 15.16.
x=2 y—1 z+3 B _ x—1 y-2 z—4 _ 70—
y —_3—_2,3x y+4z=0. > =0 = ] X—2y+4z—19=0.
15.17. 15.18.
x—1_y+2_z-3 x+2_y—1_z+4
5> = 5= X+2y—=5z+16=0. — = ,2x—y+3z+23=0.
15.19. 15.20.
x—1 - -3 z+2 x+2_y=2_z+3 , . o
7 0= o ,3x—=7y=2z+7=0. =0 "0 ,2x—=3y—=5z—7=0.
15.21. 15.22.
x—1 y—1 z+2 T x=3_y—4_z—4 47—
> =7~ 3 Ax+2y—z—11=0. 775 = X+ y+4z—47=0.
15.23. 15.24.
x—1_y+l_z—-1 x+3 y—1 z-1 e
7 01 ,3x—2y—4z—-8=0. 5 =3 = 5 ,2x+3y+7z—-52=0.
15.25. 15.26.
x+2 y—-1 z+3 s x=3 y+l z+3 el
B R I ,X+2y—z—2=0. 3 =3 =3 ,3x+4y+7z—16=0.
15.27. 15.28.
x+3_y-2_ z+2 . _ X=5_Yy- 2 _z+4
7= 5 3 LIx—y+4z+3=0. =) — ,2x—=5y+4z+24=0.
15.29. 15.30.
x=2 y—2 z—4 e x+1_ y-3 z+1 B _
> == 3 X+3y+5z—42=0. 3= 4" ;5 X+2y—=5z+20=0.

16. lanbl BepmmHbI TpeyroabHuka ABC: A(xl, Yy ) B(x2,y2 ) C(x3,y3).

Haiitu: a) ypaBHeHue cTtoponbl AB; 0) ypaBHeHue BbicoThl CH; B)
ypaBHeHnne Meauanbl AM; r) Touky N nmepeceuenus meanansi AM u
BbIcOThI CH; 1) ypaBHeHue npsiMoii, npoxoasinieii yepe3 BepuuHy C
napasuieibHo cropone AB; e) paccrosinue ot Touku C 1o npsimoii AB.

16.1. A(-5,1), B(8,-2), C(1, 4). 16.2. A(-2,4), B(3.1), C(10,7)
16.3. 4(2,5), B(-3,1), C(0,4). 16.4. A(-3,-2), B(14,4), C(6,8).
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16.5. A(-3,-3), B(5,-7), C€(7,7). 166. A(1,7), B(-3,—1), C(I11,-3)
16.7. A(1,-6), B(3,4), C(-3, 3). 16.8. 4(1,0), B(-1,4), C(9,5)
16.9. A(—4,2), B(8,—6), C(2,6) 16.10. A(1,-2), B(7,1), C(3,7).
16.11. A(-5,2), B(0,—4), C(5,7).  16.12. A(-2,-3), B(16), C(6,1)
16.13. A(4,—4), B(6,2), C(-1,8). 16.14. A(-7,-2), B(-7,4), C(5,-3).
16.15. A(-3.8), B(-6,2), C€(0,-5). 16.16. A(—1,—4), B(9,6), C(-5,4)
16.17. 16.18.

A(6,-9), B(10,~1), C(—4, 1) A(10,-2), B(4,-5), C(-3, 1)
16.19. A(4,1), B(-3,~1), C(7,-3). 16.20. A(-3,—1), B(—4,-5), C(8, 1)
16.21. A(—4,2), B(6,—4), C(4,10). 16.22. A(-2,-6), B(-3,5), C(4,0)
16.23. A(3,-1), B(113), C(-6,2). 16.24. A(-7,-2), B(3,-8), C(-4,6)
16.25. A(—4,2), B(-6,6), C(6,2). 16.26. A(0,2), B(-7,—4), C(3, 2)
16.27. A(4,-3), B(7, ) C(1,10).  16.28. A(7,0), B(1,4), C(-8,—4)
16.29. A(4,—4), B(8,2), C(3,8). 16.30. A(1,—3), B(0,7), C(-2, 4).

17. PemunTh cieaywoime 3a1aum.

17.1.

17.2.

17.3.

17.4.

17.5.

17.6.

W3BecTHBI ypaBHEHHS IBYX CTOpPOH pombOa 2x—5y—I=0 n 2x—5y—34=0 n
ypaBHEHHE OAHON W3 nuaroHanei x+3)y—6=0. Haiitu ypaBHEHHE BTOpOIi
JarOHAJIH.

Haiitu Touky E mepecedenus MmeauaH TpeyrojibHUKA, BEPIIMHAMU KOTOPOTO
SABJIAIOTCS TOUKH A(—3, ]), B(7, 5) 51 C(5, —3).

3amucath ypaBHEHHUS MPSIMBIX, MPOXOIALNINX Yepe3 TOUKY A(—] , ]) nojt
yriaom 45° k mpamoit 2x+3y=6.

Hanbl ypaBHeHus BbICOT TpeyroibHuka ABC 2x+3y+1=0, x+2y+I1=0 n
KOOPAMHATHI €r0 BEPIIUHBI A(Z, 3). Haiitn ypaBuenus ctopon AB m AC
TPEYTOJIbHUKA.

JlaHbl ypaBHEHHs IByX CTOpPOH mapamienorpamma x—2y=0, x—y—I=0 wu
TOYKAa TIEpecedyeHusl ero auaronaienr M (3, —]). Haiitn ypaBHEHHsS ABYX
JIPYTUX CTOPOH.

JlaHbI ypaBHEHHSI CTOPOH 4YeThIpexyrojbHUKa: X—y=0, x+3y=0, x—y—4=0,

3x+y—12=0. HaiiTu ypaBHEHHUsI €r0 AUarOHaJICH.
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17.7. CocraButb ypaBHenust menuanbl CM u BeicoThl CK Tpeyronsuuka ABC, eciu
A(4,6), B(—4,0), C(~1, —4).
17.8. Yepes Touky P(5, 2) MPOBECTU NPSAMYIO: a) OTCEKAIOIYI0 PaBHbIE OTPE3KU Ha
OCSIX KOOpJIMHAT; 0) mapajuienbHyto ocu Ox; B) napajuienbHyro ocu Oy.
17.9. 3amucath ypaBHEHHE TMPSMOM, MPOXOIAIMICH dYepe3 TOUKY A(—Z, 3) u
cocTasJsironieli ¢ ocero Ox yroi: a) 45°,6) 90°,8) 0°.
17.10. Kakyto opaunaTy umeeT Touka C, nmexamas Ha OAHOM MPSMOM C TOUKAMH
A(—6,—6 ) u B(-3,-1 ) U nMeromas abcuuccey, paBHyo 3 ?
17.11. Yepe3 Touky mepecedeHuss npsMbix 2x—3y—I1=0 u x+4y—7=0 npoBecTn
OpSIMYIO, JIEJSIIYI0 OTPE30K MEXAYy TOYKaMH A(4, —3) u B(—],Z) B
oTHoIeHun A=2/3.
17.12. HaifTu  ypaBHEHHE TPSIMOM, MPOXOMSIICH Yepe3 TOUKYy IMepeceueHus
npsmeix 3x—2y—7=0 m x+3y—6=0 u otcekaromeii Ha ocu abcrucc
OTPE30K, PaBHBIH 3.
17.13. HaiiTu mpOeKII0 TOYKH A(—8,1 2) Ha MPAMYIO, TIPOXOISIIYIO Yepe3 TOUKH
B(2,-3)u C(-5,1).

17.14. Jansl BepmmHbI TpeyronbHuka ABC: A(—4,4), B(4,—I 2) U TOYKa
M (4, 2) nepecedeHwus ero Beicot. Haiitu Bepmmny C.

17.15. HaiiTu ypaBHEeHHE MPSAMOM, OTCEKAIOIIEH Ha OCU OpAUHAT OTPE3OK, PABHBIN
2, ¥ IpOXOAsIIeH apauieTbHo npsmon 2y—x=3.

17.16. Haiitn ypaBHEHHE MpPSIMOW, MPOXOAAIIEH Yepe3 TOUKY A(Z,—3) U TOYKY

nepecedeHus npsmMeix 2x—y=5u x+y=I.
17.17. Jloka3ath, uTo deThipexyroiabHuk ABCD — Tpamenus, eciu A(3, 6 ) B(5,2),
C(~1,-3), D(-5,5).

17.18. 3anmcarp ypaBHEHHE TPSIMOW, TMPOXONALICH dYepe3 TOUKY A(3, 1 )
NEPIICHIUKYIIIpHO K nipsimoit BC', ecin B(Z, 5), C(], 0).

17.19. Haiitu ypaBHEHHE TMPSAMOW, TPOXOIAMICH dYepe3 TOUKY A(—Z,I )
mapasrensHo npsivoit MN, ecmn M(—3,-2), N(1,6).

17.20. HaiiTu TOuYKy, CHMMETpHUYHYIO Touke M (2,—] ) OTHOCHUTEIILHO TPSIMOKH

x—2y+3=0.

17.21. Haiitu Touky O nepecedenusi nuaroHainei yetsipexyroibauka ABCD, ecnu

A(-1,-3), B(3,5), C(5,2), D(3,-5).



17.22.

17.23.

17.24.

17.25.

17.26.

17.27.

17.28.

17.29.

17.30.

18.1. Haiitu Touky nepecedeHus MmpsiMoun
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Yepes Touky mepecedeHus npsambix 6 x—4 y+5=0, 2x+5y+8=0 nposectu
psMYI0, NapaJUIeIbHYO0 OCH a0CIUCC.

W3BectHbl ypaBHeHUsi ctopoHbl AB Tpeyrompauka ABC 4x+y=/2, ero
BoicOT BH 5x—4y=12 u AM x+y=6. Haiitnu ypaBHEHUS IBYX IPYIHX
cTopoH Tpeyroiabauka ABC.

Janbl nBe BepiuHbl TpeyroibHuka ABC : A(—6, 2), B(Z,—Z) U TOYKa
nepecedeHuss ero BeICOT [ (1, 2). Haiitu xoopaunatel Toukun M
nepecedenus cropobl AC u BeIcOTH BH.

Jlan tpeyrombruk ¢ Bepumanamu  A(3,1), B(~3,~1) u C(5,—12). Haiiru
YpaBHEHHE W BBIYUCIUTH JUTUHY €r0 MEHaHbI, TPOBEICHHON W3 BEPIIHHEI
C.

CocTaBUTh YpaBHECHHE MNPSIMOW, MPOXOJAIIEH 4Yepe3 Hayaao KOOPAMHAT U
TOUYKY TiepecedeHusI MPSAMBIX 2x+J5y—8=0 u 2x+3y+4=0.

Haiitu  ypaBHEHHs] TMEpPHCHOUKYISIPOB K  mpsmMod  3x+5y—15=0,
NPOBEICHHBIX dYepe3 TOYKH IepeceueHus] MTaHHOM MpsIMOil ¢ ocsaMH
KOOPJMHAT.

Haiitu ypaBHeHUs BbICOT TpeyronbHruka ABC, mpoxoasmux dyepe3 BepIInHbI
AwuB,ecmn A(-4,2),B(3,-5), C(5,0).

BblUMCIUT,  KOOpAMHATBI ~ TOYKH  TEPECEUYCHUs  MEePIEeHINKYISIPOB,
NPOBEICHHBIX 4Yepe3 CEpPEeIuHbl CTOPOH TPEYrOJbHUKA, BEPIIMHAMHU
kotoporo cryxar touku A(2,3), B(0,-3), C(6,-3).

CocTaBuTh ypaBHEHME BBICOTHI, IIPOBEICHHOW 4Yepe3 BEPIIMHY A

tpeyroiapHuka ABC, 3Has ypaBHeHus ero cropoH: AB—2x—y—3=0,
AC—x+5y—7=0, BC-3x-2y+13=0.

18. Pemuth ciaeayromme 3a1a4u.

z
==———=— H IUIOCKOCTH
2 6

x=1_y+i
] =

2x+3y+z—1=0.

18.2. HaiiTu mpOeKIIHI0 TOUKH P(3,],—] ) Ha IJI0CKOCTh X+2y+3z—30=0.
18.3. Ilpu kakom 3HaueHun C 1miockoctd 3x+J5y+Cz—3=0 u x+3y+2z+5=0

NEePHEHAUKYIISPHBI?
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18.4. Tlpu xakoM 3HaueHUHN A MIOCKOCTh AXx+3y—5z+I1=(0 mapannenbHa npsMoi
x—1 y+2 z

4 3 1
x—2 y+1 z-5
4 =3

18.5. Ilpu kakux 3HaueHmsIx M u C npsimast MEPIICHANKYJIAPHA K

wiockoctd 3x—2y+Cz+1=07?

18.6. CocraBuTh ypaBHEHHE MPSIMOM, MPOXOJIICH dYepe3 Havyalo KOOpAWHAT
napajuieNbHO TpsiMol x=2t+5, y=—3t+1, z=—7t—4.

18.7. CoctaBuTh ypaBHEHHE  TPSIMON, NPOXOASIIECH UYepe3 TOUKY E(3,4,5)
napauiensHo ocu Ox .

18.8. CocraBuTh ypaBHEHHE TPSMOW, TPOXOJsIIel uepe3 Touky M (2,3,1) u

x+l y z-2

mapauiCJbHO K prIMOI/I 7_—__T
18.9. CoctaBUTh KaHOHMYECKOE ypaBHEHHE MPSMOM, MPOXOASIICH uepe3 TOUKY
M (1,—5,3) U TEPICHIUKYISPHO K  TPSIMBIM gzyTZ—Z—_‘_]I u x=3t+1,

y=—t+5, z=2t+3.

18.10. Haittu To4Ky, CUMMETpU4YHYyIO TOouke M (4,3,] 0) OTHOCHUTEIBHO MPSIMOM

x—1 y-2 z-3
2 4 57
x—1 y+2 z

18.11. Jloka3aTh mapasieIbHOCTh MPSIMBIX 5 =3 ;" x=2y+2z-8=0,

x+6z—6=0.

x+1 y+1 z-3
18.12. Jlokaszath, dYTO mpsMas > =1~ 3 napajuieiabHa IJIOCKOCTH
x=2 y z—4

2x+y—z=0, amnpsamasd =-"—=——— JISKUT B 3TOM IIIOCKOCTH.

2 -1 3
18.13. CocTtaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOASIICH dYepe3 TOUKY K(Z,—5,3)

napajuiesbHo miockoctu Oxz.
18.14. CocraBuTh o0OmUKE YypaBHEHHsS MpPsIMON, OOpa30BaHHOW TepecedeHUEM
IIOCKOCTH X+2y—2+4+5=(0 ¢ mIoCcKOCThIO, Mpoxonsiei depe3 ocb Oy u

TOUKY M(5,3,2).

18.15. Tlpu kakux 3HaueHusx B u D mpsamas x—2y+z—9=0, 3x+By+z+D=0
JeKUT B miockoctu Oxy?

18.16. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOASIIEH uepe3 Touky M 0(2,3,3)
napauIeIbHO JBYM BEKTOpaM a=(—],—3,]) 51 b=(4,],6).

18.17. CocraBuTh ypaBHEHHE TPSMOM, MPOXOsAIIeH depe3 Touky M (1,—3,3) u

oOpa3yroieil ¢ OcSIMH KOOPAWHAT YTJIbI, COOTBETCTBEHHO paBHbIE 6(0°, 45°
u 120°.



18.18.

18.109.

18.20

18.21.

18.22.

18.23.

18.24.

18.25.

18.26.

18.27.

18.28.

18.29.
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x—1 y+2 z-1
2 3 6
2x+y—4z+2=0,
4x—y—5z+4=0}

CocTaBUTh MMapaMeTPUYCCKHE YpaBHCHHMS MEAMaHbl TpPEYrojJbHUKA C

BEpIIMHAMU A(3,6,—7), B(—5,1,—4), C(0,2,3), MPOBEJICHHOW W3

BepunHbI C.

Jlokazatb, 4yTO MmpsiMast NEePHEHANKYJISIPHA K MPAMON

x+2 y-1 z .
. ITpu xakom 3HaueHUU N TpsMast 3 =, — lapaieibha npsMoi
n
x+y—z=0,
x—y—z—8=0.
x y-3 z-1
[Tokazate, dTO mpsMas 6= _g_g lapamienbha  IUIOCKOCTH

x+3y—2z+1=0, a npsmas x=t+7/,y=t—2, z=2t+] nexuT B ITOHU
TUTOCKOCTH.
CocTaBUTh YpaBHCHHE ILIOCKOCTH, Mpoxoismiell depe3 ocb Oz W TOUKY

K(-3,1-2).
[lokazaTh, 4YTO MpSIMBIC §:y_—_1= u 3x+y—5z=0, 2x+3y—8z+3=0

2

wiN

HepPICHINKYIISPHBI.
[lpu kakom 3HaueHmn D mpsamas 3x—y+2z—6=0,x+4y—z+D=0
nepecekaet ocb 0z ?

x=2t+35,

x+3y+z+2=0,
[lpy kakoM 3HaYeHHMH p TpsiMble Y=—t+2,; H
x—y—=3z-2=0
z=pt-7
MapaJJICITbHBI?
. . x=7 _y—1 z-5
HaiitTu TOUYKy mnepecedyeHuss MPAMOU 57 4 U IUIOCKOCTH

3x—y+2z-8=0.

CocTaBUTh ypaBHEHHE MPAMOW, NPOXOJsAIied uepe3 Touky M (2,—3,4)
x+2 y-3 z+1 " x+4_y_z—4

1 1 1 2 1 =3

IMpu xakux 3HaueHuWsXx A wu B miockoctb  Ax+By+6z—7=0
x—2_y+5_z+]7

2 —4 3

[TIpoBeputs, JIeXKaT R Ha OJTHOU MPSIMOU TOYKHU

A00,2),B(4,2,5),C(12,6,11)?

MEPIIEHAUKYJIPHO K MIPSAMBIM

MEPIIEHANKYJISIPHA K IPSIMOU



18.30.

o1

CocTraBuTh ypaBHEHHE NPSMOW, MpoXojsiieil depe3 Touky M (2,—5,3)
napaiesnbHo npsiMont 2x—y+3z—1=0, S5x+4y—z—7=0.

19. CocTaBuTh KaHOHHYECKHE YPAaBHEHHUS a) JuIUIcCa; 0) runepooJibl;
B) mapab6ouabl (4, B — Touku, Jekamue Ha kpuBo, F — dokyc,
a — OoJbmasi (IelcTBUTENbHAN) MOJYOCh, D — Majgas (MHEUMast)
MOJIyOCh, &£— OJKCHEHTPUCHTET, y=1tkX — ypaBHEHHSI ACHMITOT

runep0oabl, D —1upexkTpuca kpusoi, 2c — pokycHoe paccrosiue).

19.1. a) e=2/3, 4(-6,0):6) ANS,0) BN20/3,2): ) D: y=1.

19.2. a) 2a=50,e=3/5;6) k=J79/14, 2¢=30; 8 ) ocb cummeTpun Oy u A(4, ]).
19.3. a) b=215,6=7/8:6) k=5/6, 2a=12; &) ock ciaerpun Oy A\-2, 32 .
19.4. a) a=13,F(~5,0);6 ) b=44,F(-7,0); ¢ ) D: x=—3/8.

19.5. a) b=7,F(13,0);6 ) b=4,F(~11,0), ¢ ) D: x=I3.

196. a) A(-3,0)8(1,/40/3)}6)k=\2/3,e=\15/3;6) D: y=4.

197. a)e=5/6, 4l0,~11):6) AN32/3, 1) BWS,0): 6 ) D: y=-3

19.8. a) 2a=30,6=17/15:6 ) k=17/8, 2¢=18; ¢ )ocs cummetpin Oy A(—4,10).
19.9. a)b=232,6=7/9;6 ) k=2/2, 2a=12; ¢) ocs cummerprn Oyu A(—45, 15).

19.10.
19.11.
19.12.
19.13.
19.14.
19.15.
19.16.
19.17.
19.18.
19.19.
19.20.

a)b=15F(—10,0);6)a=13,e=14/13; 6 ) D: x=4.

a)b=2, F(4\/E 0); 0)a=7, 8:@/7; 6)D: x=5.

a) 4(3,0)B(2.N5/3)6)k=3/4,e=5/4:6) D: y=2

a) e=21/5, 4(-5,0):6) ANS0, 3) Bl6,\/3/2): 6) D: y=1.

a) 2a=22,e=57/11;6 )k=2/3,2c=10713;6 ) ocs cummerpun Oxu A(27, 9).
a)b=15,6=10/25:6)k=3/4, 2a=16; ) ock cummetprn Oxu A(4,-8).
a)a=4,F(3,0);6)b=2N10, F(~11,0); 6 ) D: x=2.
a)b=4,F(9,0);6)a=5,6=7/5,6) D: x=6.

a) Ao.N3)814/3,1)6)k=\21/10,6=11/10, 6) D: y=—4.

a)e=7/8, A(8,0):6) A3, —/3/5) BW13/5,6) ) D: y=4.

a) 2a=24,8=@/6,'6)k=m,20=1 0,6 ) ocs cummerpun Ox u A(—7, —7).

19.21.a) b=2,£=5v29/29;6 ) k=12/13, 2a=26; 6 Jocs cummerpun Oxu A(—5,15).

19.22.

a)2a=22,6=10/11;6 ) k=11/5, 2c=12; 6 )ocs cummerpun Oxu A(~7.5).



19.23.
19.24.
19.25.
19.26.
19.27.
19.28.
19.29.
19.30.

52

a)b=5,e=12/13;6)k=1/3, 2a=6, 6 )ocs cummerpun Oyu A(—Q, 6) :
a)a=9,F(7,0)6)b=6,F(12,0); 6) D: x=—1/4.
a)b=5F(-10,0):6)a=9,¢=4/3;6) D: x=12.

a) A0,-2) BN15/2,1} 6 )k=2310/9,e=11/9; 6) D: y=5.
a)a=6,F(—4,0);6)b=3,F(7,0);6) D: x=-7.
a)b=7,F(5,0)6)a=11,¢=12/11;6) D: x=10.

a) AN17/3,1/3)BN21/2,1/

a)e=3/5,4(0,8);6) 46 0)

2)6)k=1/2,6=\5/2;6) D: y=—1.

|

Bl-2V2, 1} 6) D: y=9

20. UccenoBaTh KPUBYIO BTOPOI0 MOPSAKA U MOCTPOUTH ee.

20.1.
20.3.
20.5.

20.7.
20.9.

20.11.
20.13.
20.15.

20.17.
20.109.
20.21.
20.23.
20.25.
20.27.

20.29.

2x2+2y2+4xy+8x+8y+]:0
—x2—y2+2xy+2x—2y+1=0
2x2+2y2—4xy—8x+8y+]=0

3x2+3y2+2xy—12x—4y+]=0
—4xy+8x+8y+1=0.

2x% 42y = 2xy+6 x—6 y—6=0.
x%+y° +4xy+4x+2y—5=0.
Idxy+4x—4y+4=0.

3x2+3y2—4xy+4x+4y+]=0
4xy+4x—4y—2=0.

x?+y° +2xy—-8x—8 y+1=0.
x2+y2+4xy—8x—4y+1=0
x2+y2—2xy—2x+2y—7=0
2xy+2x+2y—3=0.

4x° +4y° + 2xy+12x+12y+1=0.

202.3x2+3y2+4xy+8x+]2y+]:0
20.4. x°+y° —8xy—20x+20y+I1=0.

20.6. 3x°+3y° —2xy—6x+2y+1=0.
20.8. 4xy+4x+4y+1=0.

20.10.
20.12.
20.14.
20.16.
20.18.
20.20.
20.22.
20.24.
20.26.
20.28.
20.30.

3x2+3y2—4xy+6x—4y—7=0
—4xy—4x+4y+6=0.
5x2+5y2—2xy+]0x—2y+1:0
—x2—y2+4xy+2x—4y+1=0
2x% +2y% = 2xy—2x-2y+1=0.
4xy+4x—4y=0.

—2x7 =2y% +2xy—6x+6 y+3=0.
—3x? =3y° +4xy—6x+4y+2=0.
—2xy—2x—-2y+I1=0.
—x2—y2—4xy—4x+2y+2=0.
—4x? =4y + 2xy+10x—10y+1=0.

21. IlocTpouTh KPUBYI0, 32IAHHYI0 YPABHEHUEM B MOJISIPHOM cHcTeMe

21.1. p=2cos4 ¢.

KOOPIMHAT.

21.2. p=2(I-sin2¢) 21.3. p=1/(2—sing)



21.4. p=1/(2—cos2¢)
21.7. p=3(I+cos2¢p)

21.10.
21.13.
21.16.
21.19.
21.22.
21.25.
21.28.

p=2sin3 .
p=2—cos2 @.
p=3(cosp+1)
p=5(1-sin2 p)
p=06 sin4 ¢.
p=3/ (1—cos2¢).
p=3(I-cos4p)
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21.5. p=3sino6 .
21.8. p=3(I+sing)

21.11.
21.14.
21.17.
21.20.
21.23.
21.26.
21.29.

p=3(I-cos2p)
p=4 sin4 ¢.
p=3 sin4 @.

p=4 (1 +cos2gz)).

p=4(I-sinp)
p=3cos2 .

p=2/(2—cosp)

21.6. p=3(2—cos2¢).
21.9. p=2cos6 .

21.12.
21.15.
21.18.
21.21.
21.24.
21.27.
21.30.

p=2(I-cos3p)
p=5(2—sing)
p=2 sin4 .
p=2sin2 @.
p=2/(I+cosp).
p=2(I-cosp)
p=4sin3 .

22. IlocTpouTh KPUBYIO, 32IaHHYI0 NAPAMETPHYECKMMH YPABHEHUSIMH

(0<t<2r).

x=5cos3t,
22.1.

22.4.

22.7.

22.10.

22.13.

22.16.

22.19.

22.22.

y=sin3t.

X=cosSst,

y=3sint.

x=5cos’ t,
y=J3sin 3.
x=3cost,
{ y=I-sint.

x=4cos’ t,
<

Ky:5sin3t.

x=2cos> t
<

\y=2sin 3,
x=2cost,
y=2(I-sint).

x=2cos> t,

y:5sin3t.

22.2. {
22.5. {
22.8. {

22.11.

x=4cost,

y=Jsint.

x=cos2t,

y=3sin2t.

x=4cos2t,

y=3sin2t.

x=4cost,
y=J3sint.

x=6cos> t,
22.14.

y:6sin3t.

xX=cost,
22.17. {

22.20. <

22.23. <

y=3(2—sint).

-

x=4cos> t,
\ yzZSin3 .

x=4cos3t,

y:Sin3t.

22.3. {
22.6. {
22.9. {

x=9cost,

y=Jsint.

x=3cos2t,

y=3sin2t.

x=2cost,

y=4sint.

x=4cos3t,

y=2sin3t.



22.25

22.28

B 3
Jx=2cost, 2226.{
y=2sin3t.

x=2sint,
| y=3(I—cost). 22:29.
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x=4cost,
y=4(I-sint). 22:21. 5
x=3cos> t,

22.30. <
y=4sin3t.

-

x=4cos’ t,

\y=4sin 3,

)C:COS3Z,

Ky=4sin3t.

23. IlocTponTh NOBEPXHOCTH M ONPeAeJUTH UX BU/I (HA3BaHHeE).

23.1.
23.2.
23.3.
234.
23.5.
23.6.
23.7.
23.8.
23.9.
23.10
23.11

23.12.
23.13.
23.14.
23.15.
23.16.
23.17.
23.18.
23.19.
23.20.
23.21.

a) x? =8(y2 +z7 )

a) 5z° +2y2 =10x,

a) x°—7y’—14z° -21=0;
a) 6x°—y° +3z°—12=0;

a) —/ 6x° +y2 +42°-32=0 K
a) 9x” —6y2 —6z°+1=0;

a) x? =5(y2 +z° )

a) 4x° +3y? =12x;

a) 8x’ —y2 _272-32=0 K

.a) x° —6y2 22 —12=0 K

.a) 2x°=3y? =522 +30=0;
a) 7x° +2y° +62° —42=0;
a) —4x° +12y° =327 +24=0;
a) 3x°—9y° +z°+27=0;
a) 27x° =63y’ +21z° =0;
a) 4x°—y°—162°+16=0;
a) 3x° +y2 +92°-9=0 ;

a) —5x° +1 0y2 —z24+20=0;
a) 4x° —8y2 +274+24=0;

a) x’ —6y2 122 =0 ;

a) z=8—x" —4y2 K

6)2x2+3y2—22=18
6) 4z°—3y° —5x° +60=0.
6)2y=x2+4Z%
6)8y2+222=x
6)6x2+y2—322=0
6)15y=]0x2+6y2.

6) 2x° +3y° -z =36.
6) 3x° -4y’ —2z°+12=0.
6)y—422=3x%
6)x—322=9y%

6) 2x° +3z=0.

6) 2x° +4y° —5z=0.
6)2y2+6z2:3x
6)22—2y=—4x%
6)3x2—7y2—222=42
6)X2+4Z=0
6)x2+2y2—2220
6)y2+4z2=5x%
6)x2—y=—9z%
6)7x2—3y2—22=21
6) 4x°+9y° +36z°=72.



23.22. 2) 4x°+6y° —242z° =96
23.23.2) 4x°—5y° =527 +40=0;
23.24.a) 5x° -y’ —1522 +15=0;
23.25.2) 6x°+y° +62°—18=0;
23.26. 2) —7x°+14y° —z° +21=0;
23.27. 2) —3x° +6y2 —z?-18=0;
23.28. a) 4x° —6 y° +3z°=0;
23.29. a) z=4—x"—y° ;

23.30. a) 4x°+5y°—10z°=60;

55

6) »°+82°=20x".

0) y=5x2+3z2.

0) x? +32=0.

6) 3x° +y2 —3z=0.

6) v’ +2z°=6x".

0) x? —2y:—22.

6) 4x° -y’ —3z°=12,

6) 3x°+12y° +4z° =48,
0) 7y2 +z2=14x7,

24. 3anucaTh YpaBHeHHE U ONPeAeJuTh BUI OBEPXHOCTH, MOJTy4eHHOI
NP BpAallleHUM JAHHOM JIMHUH BOKPYT YKa3aHHOMH OCH KOOPIMHAT,

C1eJIATh PUCYHOK.

24.1.a) x°+2z°=4, Oz;
24.2. a) 15x° —3y2 =1, Ox;
24.3. a) y2=5z, Oz,
24.4.2) 15y°—x°=6, Oy;
24.5. a) 5z=—x?, Oz;

24.6. 2) 3x°—8y° =288, Ox;
24.7.2) 2y° =72, Oz;

24.8. a) 5x° —7y2 =35, Ox;
24.9. 2) 3x°=—2z, Oz,
24.10. a) 5y°—82°=40, Oz;
24.11. a) 3x?° =4y, Oz;
24.12.2) y°=2z, Oz,
24.13. a) 4x° -3y’ =12, Ox;
24.14. a) x°=-3z, Oz;
24.15.a) 3y° —4z° =12, Oz;

0) x=3, z=—1, Oy.
0) x=3, y=4, Oz.

6) 3x°+7y° =21, Ox.
0) y=35, z=2, Oy.

6) 3y°+18z°=1, Oy.
0) x=3, z=-3, Oy.

6) 6°+5z°=30, Oy.
0) x=2, y=—4, Oz.

6) 8x°+11z° =88, Ox.
0) y=3,z=I, Ox.

6) 4x°+3z°=12, Oz.
6) 9y°+4z°=36, Oy.
0) x=1, y=2, Oz.

0) 3x°+52° =135, Ox.
0) v=4, z=2, Ox.



24.16.
24.17.
24.18.
24.19.
24.20.
24.21.
24.22.
24.23.
24.24.
24.25.
24.26.
24.27.
24.28.
24.29.
24.30.

a) x2=3y, Oy,

a) 2x2—6y2212, Ox;

a) x2+322=9, Oz,
a) 3x°—5z°=15, Oz;
a) y2:3z, Oz,

a) y°—5x°=5, Oy,

a) x’ =4z, Oz,

a) 5x°—62° =30, Ox;

a) 22=2y, Oy,
a) y2:—4z, Oz,

a) 7x2—5y2=35, Ox;

a) 2x? =z, Oz,

a) 2y°—5z=10, Oz;
a) x’ =3y, Oy;

a) x’=9 y2 =9, Ox;
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0) 3x°+4z°=24, Oz.

0) y2 =4z, Oz.
0) x=4, z=6, Oy.

0) z=—1, y=3, Ox.

6) 2x°+3z°=6, Ox.
0) y=3, z=1, Ox.

6) v’ +4z°=4, Oy.
0) x=3, z=—2, Oy.
6) 2x°+3z°=6, Oz,
0) 3y2 +2° =6, Oy.
0) x=—1,y=—3,0z.

6) x°+4z°=4, Ox.
0) y=2,z=6, Ox.

6) 2x°+3z=6, Oz.
0) 3 y2 =z, Oz.

3. BBEIEHUE B MATEMATHYECKHWI AHAJIN3

1. loxasate, uto lim a,=a(ykazatb [NV (8)).

n—o
11l a, :;Z—:j, a=2. 1.2. an=§Z:§, azé. 1.3. an:;’;j’ azé.

1.4. n:150’/::;]3’ 25 1.5 n:;_n};, a=-3. 16. a, 2%, az—é
1.7. anzzj:zn, a=4. 1.8. an:n33n_3]’ a=3. 1.9. a”:i_rj;l’ a:—é.
1.10 n—2n”:53 ,a=2. 111, a,=> Z:{l 2 a=5. 112 an=]6+_3:, =3,



2-3n’ 3 2n—1 2
11 . = =, 1.14. a, = y =
S s T 2= 3
3n-2 3 n+1 1
1.16. Cln —ﬁ, Cl—}. 1.17. Cln —m, a—_z
Tnt4 7 J—2n?
119. a,=5 "=, a=> 120, 4= A=
1.22. an=7nn+_]1, a=7. 123 a,=5— :é
9—n3 i 4+2n 2
1.25. a = L a=——. 1.26. a, = L a=—=
"2 2 I3 3
2 2
1.28. a, =1 —2" -, — 1 1294 =" . a=1
2+4n 2 4+2n 2

2. BoIuMcJauTh npejies nocjaeaoBaTeJbHOCTH.

3 3 3
21 im0 o 8”4 —2n .
n—>°0(n+])4—n4 n—>°0(n+]) —(n—])
24, tim D =1 g (2n=3) ~(n+5)’

n>o(3n—1) +(2n+3)°

28 lim (2n+1)33+(3n+2)33.
no (2n+3) —(n—7)

—(2n+3)3
+(2n+3)2 .

(2n+1)

2.11. lim 3

n—o(2n+1)

(n+2)2 —(n—2)2
(n+5’)2

A
L~

n+2)’ - n—2)4
2

. 214, lim( :
) +(n—5)2

Y

2.13. lim

n—0

1.15. a

1.18. a

1.21. a

1.24. a

1.27. a

1.30.

2
2.3. lim (3;4”) -
n—>0(n—3)" —(n+3)

2 6. lim (n+1Y +(n+2)

N—"
o

n>0(n+4)’ +(n+5)°
n+1)4 —(n—1)4

2.9. lim ( .
y +(n-1)

n—o(n+]

[O¥)

2.12. lim (1+6)’(n+1)

n>(2n+3) +(n+4)

2.15. lim

(n+10)° +(3n+1)°

v (n+6Y —(nt1f



(n+1)3 (n-|-2)3

2 2 2.17. lim . 2.18. lim .
lim (3—n)2 +E3+n;2 n—>°0(n+])2 —(n—])z n—)oo(3n+2)2+(4n+1)
n—>o(3—n)" —(n+3
2.19 3 3 o3
Gon)'—(2on)f 220 lim (’”f) (’; 2 221 lim (”2”)2 on_
lim " 3_( —n)3 n—>o  pn’+2n° -1 n—>oo(1+2n) +4n
n—>o([-n) —(I+n
2.22 V(4 V4 3
(6—11)2—(6+n)2 2.23 lim( n)4 2 n)4. 2.24. lim (32 ) 3
lim Sonf (1) n—o(1-n)’ ~(1+n) n—>o(n+1)” —(n+1)
n—->o(64+n) —\/—n
2.25 VL 4 3003
(n+1f +(n=1) 22 i ")3 (””)3. 2.27. lim 2(’”2]) (-2
lim nt 3+ n- . ”_>°°(]+I’l) —(]—n) n—>0 n°+2n-3
n—0 n”+1
2.28. 3 2 3 3
nitf—(ne1f 229 lim (””)3 m UAT P (L) 4+(”+4) .
lim <22 " n—>°0(n 1) —(n+1) n—)oo(n+3) —(n+4)

3. BeruncJuTh npejes nocjaeaoBaTeJIbHOCTH.

311‘/”T“‘.321J»“”+ 331“”*‘/7
n—)oo.i/54\/n4+] n—)oob\'/‘\/nT n—>oo5153+\/7

3\/172—9142 ) 3\/ n2+2—5n2 3.6. lim \/4n+1—3\/27n3 +4

3.4. [im 3.5. lim

' 4 ' . .n—>oo 4 3 5
n_)oo3n—4\/9n8+1 o0 An®—n+l \/;—\/n +n

3.7. / 2 p)
’H“’( f)\/mn e 4 n’ 5+\f

lim )
”*"O(n+4\/2 )\/ n’—s

8 2 4] 3
3.10. lim " " +4+n 311, fim VA HONN=0 g gn iy A

n_>oo5/ 6, \/7 n—>oo8/ 8 6+\/7. ”_>003\/n6+n +1— 511-
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313 \/n+ —\/n +7/ 3.15. l ]1n+V25n =81

%P JF LT (n et

316, o \/T 3.17 h.m\/n7+5—'\/n—5 3.18. lim n3\/5n2+4\z/9n3+]
lim dind L : P +54In-5 n_m(n+\/;>\/7—n+n2

n_>003\/3n3+3+4</n3+]
319, lim 3\/n2—]+7n 390 | \/; Ind+2 391 fim Vi’ +1 \/7

s (PSP I n. HOO(/nT An’+2 03 3 41 \/7
- ndn=3 2700 40  An+6-n? - 324, i \/m_\/mn tn

3.22. lim

. lim
"o (n+‘% N9+n ’H“’J 3+3+4\/n3+] -
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cos® x—cos® 2x 159 lim sin7x+sin3x.

x—0  X+SinX

COS2X — C0S4X

15.5. lim
x—0 3x2
158, lim 23 x_“;"ﬁx,
x—0 2x

14.12. lim (—
14.15. lim

14.18. lim

14.24. lim

14.27. lim

(

(g
T

(2

|

|

2x —4x
14.30. [i .
xZ’Zo ] Z)Cj

15.3. lim 1=C054X.
x>0 XSInx

. Sindx+sinx
15.6. lim———————.
x—0 arcsinx

15.9. lim (w/2—x)gx.

x—r/2



. I-sinx —cos> _ X — COS° X
15.10. lim 7 1541 [imSOBTTCOSAX 151 jim SOSXZC0S X
x_>72T(7r/2—x) x—0 3x? x—0 5x
— .2 .
1513, lim—* 1514, [im1=€055% 1515, [y ST 3X—sinx
x—0 SInxX+Ssin/ x x>0 3% 0 2
1516, fim SVSXTSINY 45 47 Jjy COSXTCOSIX g 4g  pyy, [2COSIX
x>0 X =0 2x’ x>0 2x?
1519, lim 8% 15.20. [im 8X=51% 15.21. fim 978X,
x—02 sinx x>0 3x? x>0 1g3x
15,22, Jim 251X 15.23. lim(I-x)ig™ 15.24. fim =512
T x50 sin3x ol &2 T r omdx
4
1525, Jjm 151> 15.26. fim B2X=S2X 16 07 tim .
n T—2X X0 2 x—0 Sm2x tg2x
2
2 170)
15,28, Jim 1=€05" % 15.29. lim T 15.30. hm(—_i)
x>0 XIgx x—=0 x°—x x>0\ IgX Ssinx

16. Jloxasath, uto dpynxuun f (x) u

71

¢(x) npu x—0 sBasoTes

0eCKOHEYHO MaJIbIMH OJIHOI'0 MOpsAAKa MAJIOCTH.

16.1. f (x )=sinx+sin5x,p(x)=2x.

16.3. f(x)=3x/(1-x), p(x)=x/(4+x).

16.5. f(x)=3x2 /(2+x), gz)(x):7x2.

16.7. f(x)=2x3, go(x)=5x3 /(4—x).

=x’ /(5+x), ga(x)=4x2 /(x—1).

=sin8x, ¢(x)=arcsin5x.

=sin3x+sinx, ¢(x)=10x.

=cos7x—cosx, p(x)= 2x°.

=1g2x, ¢(x)=arcsinx.



16.19. f
16.21. f

16.25. f
16.27. f
16.29. f

arctg’ 3x, o(x)=

(x)=
(x)=
16.23. f(x)=sin3x—sinx, ¢p(x)=5x
(x)=
(x)
(x)

17. Hajitu npeaen pyHkium.

17.1. Jim 2rCsindx
x—0 1g4x

17.4. lim M
x—0 Sin2x

177 tim 9x+5)
x—>-5 x2 _25

17.10. lim M
x—0 Sin3x

17.13. Jim 17€050X

x>0 4x

17.16. fim 2resindx
x—0 1g5x

17.19. lim
X——2 X2—4

17.02. i &FCSin2x

x>0 1g4x

tg (x+2).

17.2.

17.5.

17.8.

17.11.

17.14.

17.17.

17.20.

17.23.
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5x_1

lim
0 SIN2x"

lim
x>-2 x34+8

. x3 — 64
m ———.
x—4 tg(x —4)

. In\l+4x
lim
x—0 2x

. arcsindx
lim ———.
x—0 1g3x

e ]
lim ——
x>0 x> +27x
. arcsin3x
fim —.
x—0 2x
lim In(1+3x)

0 Sin2x

sin(x + 2).

£

16.20. f(x)=3sin’ 4x, p(x)=x" —x".
16.22. f(x)= tg(x +2x) o(x)=x" +2x.
16.24. f(x):arcsin(x2 —x), o(x)=x" —x.
16.26. f(x)=sin7x+sinx, p(x)=4x.
2 16.28. f(x)=v4+x-2, ¢(x)=3x.

16.30. f(x):sin(xz —2x), o(x)=x" -8x.

sin3x

17.3.
)€Z_>molni]+2xi

5x_1

17.6. lim
x>0 1g2x

17.9. lim M
x—3 x3 27

17.12. Jim 17C088%
x—0 2x2

17.15. lim S/
x—0 1g2x

17.18. im 27€186x

x>0 2x° —3x

17.21. Jim -STOX
xooarctg2x

ZX_I
17.24. [lim
x—0 1g3x




17.25.
. CcoS2x—cos4x
lim )

x—0 3x2
arctg 5x
tg2x

17.28. lim

x—0

73

17.26. lim M
X—>3 X —5x+6

2
17.29. lim M

x>0 x> —5x7

18. HaiiTtu npeaen pyHKium.

4x_1

. e
18.1 ){T})Sin(n(x/ 2+1 ))

2

sin

2
x—t X
18.4. lim g *
x—0 x4

. tgx—sinx
18.7. lim :
x—0x(1-cos2 x)

18.10. lim ig(n(1+x/2))

x—0

In(x+1)

18.13.
lim xsin2 x
x>0 1+cos(x—3m)’
18.16.
o arcsin2 x
lim—m ..
x—05in3(x+1)

I+cos ( x—7 )

18.109. ){l_)l’}’lo (e3x_1)2

_arcsin2 x
18.22. [im :
x—0ln (e—x )1

18.25. lim " (x? +1]

0 J2x? 44

In(1-3x)
18.2. lim ——.
X0\ 8 x+4-2

185. lim S X
x>0 x? yx

. 2sin(m(x+1))
18.8. lim In(I+2x)

I+x—1

- 18.11. i .
x%sininierZ H

18.14.
. 1= cosx
lim —————.

x>0 XSInXx
18.17.

lim ]—cos]O(x+7t) |

x—0 X

e’ -1

I1—cos2 x

18.20. lim )
x—0C0S7 X—C0S3 X

. 2x
18.23. iﬂiotg(27r(x+]/2))'

_arcsin3 x
18.26. [im——

20y 24x-2

cos3x—cosx

17.27. lim >
2x

x—0

arctg 3x

17.30. /i .
30 ){l_>molni]+2xi

2
183. lim>% 2%
x>0 Sin3x

4x
18.6. /i .
s0tg (2(2+x))

I—cos’ x

18.9. lim 5
4x

x—0

x+1 _2

18.12. [im ————.
x>0l (1+4 x)

18.15.

lim In(1-7x) '
x—>0sin(7t(x+7))
18.18.
cos(x+51/2 )tgx

lim 5
=0 qgresin2 x

) 1/ 3x+1
18.21. ){l_>mocos(7r(x+1)/2)'

18.24. fim N AT*—2

x>0 3arctgx

18.27. Jim €082 X—cOoSx

x—0

1—cosx
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e 18.29. . sin(5(x+x
1828, fim_ 61 arcig 25 18.30. lzmM.
03/ 8424x-2  lim— . =0 e
x—0sin (2w (x+10))
19. Toxa3atb, 4T0 QyHKIUsA | (x) HenpepbIBHA B TOYKE X, (HAWTH
o(e))
19.1. 19.2. 19.3.

1 (x)=—4x’ +9,x,=4.

19.4.

f (x):—2x2 +7,%,=0.

19.7.

f(x)=3x"+5 Xy =38.
19.10.

f(x)=5x" +3,x,=8.
19.13.
f (x)=4 x2—1 Xy =0.
19.16.

f (x)=—2x2 —4,x,=3.

19.109.

f (x):—4x2—6 Xo=1.

19.22.

f(x)=—4 x? —8,xy=2.

19.25.

f (x):—2x2 +9.x,=4.

19.28.
f(x)=3 x’+7 X =0.

f(x)=2x" —3,x,=4.
19.5.

flx)=—3x"-5 Xy=2.

19.8.

f(x)=—5x7-7 Xo=1.

19.11.

£ (x)=—3x7 —9.x,=3.
19.14.

f (x)=2x2 +8,x,=1.
19.17.

f(x)=4 x’+6 Xg=7.
19.20.

f (x)=4 x’ —2,x)="5.
19.23.

f (x)=2x2 —4,x,=3.
19.26.

f (x)=—3x2—6 Xo=1.
19.29.

f(x)==5 x? —8,x)=2.

f(x)=—5x" —9.x,=3.
19.6.

1 (x)=—3x" +8.,x,)=5.
19.9.

f(x)=2x"+6 Xg=7.
19.12.

£(x)=4x" +4,x,=9.
19.15.
f(x)=5x2+],x0 =7.
19.18.

f (x)=3x2 —2,x)="5.
19.21.

f (x)=5 x2—],x0 =6.
19.24.

f(x)=3 x’-3 X =4.
19.27.

f (x)=—2x2 —5,x,=2.
19.30.

f (x):—4x2—7 Xo=1.

20. UccnenoBaTh QyHKIMIO HA HENPEPHIBHOCTH B YKA3AHHBIX TOYKAX.

20, f(x)=lr—4)/(x+3)ix;=-3.0,=-2. 202, f(x)=2x/(x’=1):x,=1,x,=2

20.3. f(x)=(x+5)/(x=3);x,=3,x,=4.

205. f(x)=3"U) 41 x, =1 x,=2.

20.4. f(x):23/(x+2)+1;x1 =—2,x,=—1.

206. f(x)=4""0212:x,=2,x,=3



75
20.7. f(x)=4x/(x+5);x,==5,x,=—4. 2038, F(x)=3" D25 =—1,x,=0.
)

209. f(x)=67") x,=3,x,=4. 20.10. f(x)=5" 0115 =—5 x,=—4.
20.11. f(x)=(x+1)/(x=2);x;=2,x,=3.  20.12. f(x)=(x—4)/(x+2);x,==2,x,=—1.
(x)

V) ilx,=2,x,=3. 2028, f(x)=5"02:x,=3x,=4.

N
o
N
©
~
e
[l
SN

x/(x—4);x]=4,x2=5. 20.30. f

21. UccaenoBaTh JaHHYIO (PYHKIIUIO HA HENPEPBLIBHOCTH U MOCTPOUTH €e

rpagux.

(—x+2, x<-2, 3 x<—I,
21.1. f(x)={x?, —2<x<1, 21.2. f(x)=4 x—1, ~I<x<3,

2, x>1. —x+5, x>3.

(3x+4, x<—1, X, x<—2,
21.3. f(x)z x2—2,—1<x<2, 21.4. f(x): —x+1, —2<x<l1,

x, x22 x’—1, x>1.

(X, x<l, (x+3, x<0,
215. f(x)=(x=2), I<x<3, 21.6. f(x)={ —x?+4,0<x<2,

—x+6, x>3. x—2, x>2.




(x—1, x<I,

2L7.j(x): x2+2,]Sx£2,

—2x, x>2.

(x+4, x<-1,

21.9. f(x)={x?+2,—I<x<I,

21.11. f(x)=

21.13. f(x)=

21.15. f(x)=:

21.17. f(x)=;

21.19. f(x)=

21.21. f(x)=

2x, x2>1.

(x+1, x<0,

(x+1)*,0<x<2,

—x+4, x>2.

x+2, x<-I,

x24I, —1<x<I,

—x+3, x>1.

(—x, x<0,
—(x—1), 0<x<2,
x—3,

x>2.

—2(x+1), x<-1,

(x+1), —I<x<0,

X, x>0.

(—x, x<0,

x2, 0<x<2,

x+1, x>2.

x’+1, x<I,

2x, 1<xZ3,

x+2, x>3.

0, x<-1,
218.f(x): x2—1,—]<xS2,
2x, x>2.
-1, x<0,
ZLlO.j(x): cosx, 0<x<r,
k]—x, X>T.
2, x<—1,
2112.f(x): I—x, —1<x<1,
jnx, x>1.
(—x, x<0,
2114.f(x}xx§,0<x£2,
x+4, x>2.
x—1, x<0,
21.16. f(x)={x?, 0<x<2,
2x, x=>2.
(x+1, x<0,
21.18. f(x)={x°—1, 0<x<I,
—-x, x>1.
—-x, x<0,
21.20. f(x)={x’+1, 0<x<2,
x+1, x=2.
(x+3, x<0,
21.22. f(x)=11,  0<x<2,

x?-2, x>2.



(x—3, x<0,
21.23. f(x)={x+1, 0<x<4,
\3+x, x>4.

21.25. f(x)=40,

21.27. f(x)={x, 0<x<I,
2+x, x>1.

(sinx, x<0,
21.29. f(x)={x, 0<x<2,
\0, x>2.
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,
x—1,

x<0,

21.24. f(x)={sinx, 0<x<r,

3)

(—x+1,

X2>T.

x<—1,

21.26. f(x): x2+1, —1<x<2,

2x, x>2.
(1, x<0,
21.28. f(x)=412%, 0<x<2,
x+3, x>2.
(cosx, x<m/2,
21.30. f(x)=10, a/2<x<r,
2, Xx>m.

4. TMOPEPEHIIUAJBHOE HCYUCJIEHUE

1.2, y:\/(x—3)7 +L

1. HaiiTu npou3BOIHYIO.

3+\/8x—3+x2.
(x-1)
1.3. y:5\/3x2+4x—5+( 1
1.5. y=3’\/5x4—2x—1+ 8

(x=5)"
—7\/ 5x—7x2—3.

4
—
7x°—=3x+2

1.1. y=

1.7. y=
(x—|—2)5

1.9. y:4 (x—])5 +

111 y=y(x-2)° —%

/X7 —Xx —4.

7x2 —5x—8

14, y=3(x-8)f +— 2

1.6. y= 5

]+3x—4x2'

—\/(x+1)5.

4x —3x2+1

1.8. y=i+Q/(2x2—3x+])5.

x—4

1.10. y=
"7y

+3\/(3x2 —x+])4.

1.12. y:\/(x—7)7+ 10

(3x2—5x+1).



5 —3\/ 4+3x—x*.

(x+4)2

2 8
(x—1)3 6x2+3x—7.
3 4+\/1+5x—2x2.
(x—3)
1.19. y=3\/5+4x—x2— >

(x+])3-

1.21. y:4\/5x2—4x+1—( / o
x=35
y=5\/3—7x+x2+( )5.
x—7

1.13. y=

1.15. y=

1.17. y=

1.23.

1.25. y=y(x—4) + J

2x° +4x—1 |
( f

1.27. y=5\/7x2—3x+5—( > )3.
x—1

1.29. y:4\/3x2—x+5—( v
x=3

2. HaiiTu npou3BOIHYIO.

21 y= tg32x -aresin 7.
23. y=e " tg7x0

25. y= cos’ x - arccosdx.
2.7. y= sin’ 3x-arcctg3x5.

29. y= tg62x-cos7x2.

1
211. y=ctg—- arccosx? .
X

2.13. y=tg32x-arccos2x3.

2.15. y=sin53x-arctg\/;.
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7 §—s5xt2x?

1.14. y=
(x+2)°
1.16. y \/x ]
2x —dx+7
118_y=¢3x4—2x +x— T
(x+2)
1.20. y=3(x=7) +——>——
4x? +3x 5
1.22. y \/x+4
2x —3x+7
124, y= s x4 3.
(x-4)
126_y=V4x —3x—4—( 2)5
x—3
128.y:%3x4+2x—5+ s 5
(x-2)
1.30. y=%(x—3)* —3;.
2x” —=3x+1

22. y= cos’ 3x- tg(4x + ])3.

24. y= arcsin’ 2x-ctg7x4.
2.6. y =arccos® 4x-In(x +3).
2.8. y = arctg’ 4x- 3"
210. y =47 -In’ (x+2).
2.12. y:5x2 .arccos2x”.
2.14. y:cos34x-arcctg\/;.

2.16. y = ctg7x -arccos2x’.



2.17. y=sin32x-c0s8x5 .
2.19. y:tg4x-arcsin4x5.
2.21.y =ctg3x- arccos3x”.
223. y= n’ x-arctg7x4 :
2.25. y = 2% . qrectgSx’.
2.27. y=3"% .arcsin7x?.

2.29. y = sin® 3x- arctg2x3.

3. HaiiTu npou3BoaHYI0.
3.1. y=log; (x + ])-arctg5 7X.
3.3. y=in(x+9)- arcctg3 2x.
35. y=Ig(x+2)- arcsin’ 3x.
3.7. y =47 qretg3x.

3.9. y =2 arctg’x.

3.11. y=Ig(x +3)-arccsin®5x.

313. y = Iogz(x+3)arccosz X.

3.15. y =2 arctg’ 4x.
3.17. y =In(x—4)- arcctg? 3x.

3.19. y=Ig(x+3)- arcctg’ 5x.

3

3.21. y= log5(x+ 1)- arctgzx :

3.23. y =arcctg’ 5x-In(x —4).

3.25. y= arctg3 2x - ln(x + 5).
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2.18. y = “ ctg8x’.

2.20. y = sin® 7x- arcctg5x2.
2.22. y = cosx - arctgx4.
2.24. y = ctg34x -arcsin~/x.
2.26.y = tg\/; : arcctg3x5.
2.28. y = 2% arctg’ 3x.

2.30. y = cos® 3x-arcsin3x’.

32. y= tg43x . arctg7x2.
—x2 . 3
34. y=5" arcsin3x".
36. y= arctg5x -log, (x — 3).
3.8. y=log; (x+ 5)- arccos3x.

3.10. y =e " -arcsin’ 5x.

3.12. y=log,(x+1)-arcsin* x.
3.14. y = (x —4)5 -arccth’xZ.
3.16. y = ctg34x-arctg2x3.
3.18. y = e ““Yarctg7x’ .
3.20. y = (x + ])arccos3x4.
3.22. y = 2°"" gretgx?.

—x3 5
3.24.y=3 " arctg2x.

3.26. y = 3°** arcsin® 3x.



3.27. y= arccos’ x- ln(x2 +x— 1).

3.29.y =+Jarccos2x -37".

4. HaiiTu mpoU3BOHYIO.

41 y= ctg3(2x—3)
a log;(x+2) |
2

43. y= M—ij).
cos3x
45, y = log; (4x—2).
ctg2x
47 y:—lg.(ﬁi).
sin2x
49, y=Cl8IX=2
Ig(3x+5)
2
cos” x
411, y= .
lg(xz —2x+1)
3
413 y=_ X
ctg(x—3)
4.15. y :—log3()§+4).
coS™ X
417. y :ln(L_j).
4tg3x
.3
419, y= SMOX
In(2x - 3)
421, y = tgji
Ig(5x+1)
4.23. y :I"(Lz_ﬂ.
Jtg”4x
2
425, = Cl8 X

B In(7x—2) |
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3.28. y =In(x +10)-arccos® 4x.

3.30. y=Ig(x+2)-arcsin® x.

42 y= 18X
sin 5x?
44 b log,(7x—35)
1g~/x
3
46. y= I (x—5)
tg(1/x)
3
48 y=_87%
In(3x+2)
4.10. y = M.
ln2(x+ 3)
412,y log, (3x+ 7).
1g3x
4
414, y= 8%
In(x+7)
4
416, y=— 83
lg(x2 - x+ 4)
418 y— logs(3x~7)
ctg7x3
4.20. y = In7x+2)
Scos42x
2
422, p= 08 3X
Ig(3x—4)
424, =083 (#x+5)
2ctgx/;
426, y = '8UIx+3)
cos’ 5x



_ Sin3(5x+ 1)

4.27. y = .
Ig(3x-2)
.3

429, = sin (4x+3).
In(7x+1)

5. HaiiTu npou3BoaHy1o.

51. y=
(x+2)4
Sin(5x+7)
- _7log4(2x—5)
- (x—])5 |
57 y= 41g(3x+7)
- (x+])7 |
£ g _6log3(2x+9)
T ey
7log5(x2 +x)
511. y = (x+3)3 :
2In(3x—10)
513. y = (x+5)7 :
2log;(4x~-7)
515. y = (x+3)4 :
B lg!xz +2x)
517. y = (x+8)4 :
_4log2(3x—5)
5.19. y= (x—2)2 :
 4ig(3x+7)
B Sarctg(2x + 3)
5.23. y = (x+])3 :

3 arcsin(2x—7)

2
4.28. y:w.
Ig(x+3)
4
430, y= cos (7x—1).
Ig(x+35)
3log,(5x—4
5.2. y= g2( 5 )
(x=3)
B log7(2x2 +5)
54. y= ( >
x—4)
 8lg(4x+5)
56. y (x_])5
3log,(2x+9)
58. y= (x_7)2 .
2
5.10. y:ﬂx_t})
(x=7)
20m(2x? +3)
512. y = (x_7)4 :
B 7arctg(4x + 1)
514. y = (x_4)2 :
 2ig(4x+5)
4log;(3x+1)
518. y = (x+1)2 :
5.20. y:l”(L+f).
(x~6)
2
522, y 5log2(x 4+ 1).
(x=3)
524, y = 9arctg(x+7).

(x—1)’



6 arcsin(x + 5)
(x=2)
_ 2arctg(3x+2)
(x=3)°
arcsin(3x +8)
5.29. y = (x_7)3 .

5.25. y=

5.27. y

6. HaiiTu npou3BoaHY10.

6.1. y= 6/X_Ztg(3x2 —gx+1)

X+

6.3. y= _4ctg(2x+5).
x+4

6.5. y= x_2sin(4x2—7x+2).
x+2

6.7. y = x_3cos(x2 —3x+2).
x+3

3x—

3Ix+

6.9. y=

tg(2x2 — 9).

I

ctg(Sx2 + 5).

o

|

=

<

Il
N | N
R
| +
w | W

6.13. y=¢ X+ Sin(3x2 —x+4).
x=5
x—6

6.15. y =35 cos(7x+2).
x+6

6.17. y =29 i;;arcsin(2x+3).

6.19. y=7 Al arccos(3x—5).
x+8
2x+1

6.21. y = il log2(x—3x2).
2x—1

6.23. y = 3| 2x=2 lg(4x+ 7).
2x+3
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_ 7 arccos(4x —1)

(x+ 2)4
_ 3arcctg(2x - 5)

(x +1 )4
_4arccos3x

5.30. y =
(x + 2)5

6.2. y =34 x_4arctg(5x+]).
x+4

-1
6.4.y=9/x arcctg(7x+2).
x+1
_|7x-4 A
6.6. y—1/7x+4arcsm(1 X )

6.8. y= 3/8x—3 arccos(xz —5).
8x+3

x_

5.26. y

5.28. y

6.10. y=+¢ arctg(Sx + 2).

&N‘
|

2x +

arcctg(2x +5).

Il
(Y

6.12. y

3x+4

2
x_

(=)
~

6.14. y = arcsin2x.

~

x2+

o

X2+
x? -3
5x+lln(3x—x2).

6.16. arccos4dx.

<
Il
~

6.18.

<
|
IN

6.20. y =9

6.22. y=3

6.24. o[ TX =1y (5,3 _3)
4x + 1




6.25. y =4 Inf5x? — 2x+1).
x—3

Ix+1

6.27. y=3 ks log3(x2 +x+4).
x—1

6.29. y =6 rx—4 log5(3x2 +2x).
7x+4

/. HaiiTu mpou3BOJHYIO.

1,
o Cl8x

7.1 y=x
7.3. y:x2x Sx.

7.5 y= (tgx)(ln tgx)/4.
1.7.y= (x8 + thx.

79. y= (COS2X)(ln cos 2x)/4.
7.11. (xsinx)gl”(”i"x).

713 y=(c* +4)*

= x? —I)th.

)5x/2.

7.15. y

7.17. y =(sinx

19
7.19. y=19* x!’.

=(Sin\/;)e]/x .

COS X

7.23. y=x°

7.21. y

sinx

7.25. y=x

arctg x

121, y=Xx
7.29. y=x2" . 29"

8. HaiiTu mpou3BOAHYIO.
8.1. y:(ln(x+7))6tg2x.

83

(=)

6.26. y =4 X Sin(3x2 +1).
\ x —

6.28. y =3
X+

~
I
NN

N

cost2x’ + x).
(2x” +x)

6.30. y = 7|22 =3 1g(7x - 10).
2x+1

72, y=lsinx frsimlx.

X

14, y= (arcsinx)e
76 y = xarcsinx

1gx

78. y=x°

7.10. y = (cos5x)*
712, y =(x=5)" .
714, y = xS
7.16. y=( )agx
78, y =2 + 1",
720 y=x° 2%,
1.22. (arctgx)(l / 2)ln arcigx :
7.24, y:(sinx)5ex.
7.26. y =(Inx)>

7.28. y =(cl‘g3x)
7.30. y = (tgx)**

8.2. y=(ctg(7x+4))m.



to 2
At e

=(co
(Sin 4x)arclg (1 / x) .

8.11. y= ( rccosx)“cosx.
8.13. y=(sh5x)amg (x+2)
} 3
8.15. yz(cth\/;)M(er )
8.17. y:(cos(x+2))lnx
8.19. y=(th5 )arcsin(x+1).
8.21. y=(cosS5 )amg\/;.
8.23. y=(ln(x+3))sm .
8.25. y:(sh3x)arctg(x+2)
8.27. y= (arcsm5x)tg\/;.
8.29. y= (arcthx)Smx.

9. HaiiTu npousBOAHYI0.

4\1/7()c+2) .
(e=1)
9.3. y= 7“(x_2)4

(x+1)°(x=6)

Vx +2x—3

(x+3)7(x—4)2‘

91. y

9.5. y=

co (x+5))arcsin3x.

84

] arcsin7 x
( ¥j

( )arccos 3x
4 ) x+3
)@

8.8. y:(tgj’x

8.10. y=(tg7x5
8.12. y:(ctg7x)Sh(x+3).

8.14. yz(arctgx)th(SxH).

8.16. y =(Sh3x)arcag 2x
8.18. y=(cth3x)arcsmx :

8.20. y—(SinSx)arccosx.
8.22. y= (Sh(x+2))arcsmzx.

:( 3x+2)arcctg3x.

8.24. y
8.26. y=(log,(x+4))"*
8.28. y=(ch3x)€(/?)
8.30. y= (arccos5x)
S 7
99 e x+u¢;3)
(x+8)
S 2
94. y= (x4+1) 3
(x-3)"(x—4)
3 4
96. y (x—2)



(x—l)é(x+2)3-
3 (x+3)2
(x+7)2(x—3)5.
Vx? +3x—1
Jx+10(x-8

9.8. y=

9.10. y=

9.12. y=

(x=7)

9.20. y= (x—3)5(x+2)3
(x—1)°

C(x+3R(x-2)
9.22. y= (x+1)7

9.24. :(x—1)4(x+2)5
3 (x—4)2

0.06, y={¥=7)"N3x=1

(x+3)5

0.8, y=(r2a=7)"
3 (x—])4




10. HaiiTu mpou3BOAHYIO.

10.1.

y=vx +]——l Vx?+1-x
X +1+1

10.3.

=In3 —]—l ]—I— ] arctex
V=M xw1 2\ 27 2, JeE

10.5.
y:xln( I—x+ ]+x)+§(arcsinx—x).
10.7.
y=arctg X —1- Inx
-1
10.9.
y =3arcsin +\/x2+4x—5.

xX+2
10.11.

y= (3—x)(2+x)+5arcsinw/ix+2 5/5 .

10.13.

y=x(arcsinx)2+2 1-x? aresinx—2x.

10.15.
= ]—x2 +arcsin x
Y= ¥ :
10.17.
2
3 x“+2

y=X arccos x—

10.19.
x2 +2 B 1 ln\/f+\/x2+2
x2 V2 X

10.21.

y= (x/4)(]0—x2 }\/4—x2 +6arcsin(x/2).

10.2.

y= ]+x2arctgx—ln(x+\/]+x2j.

10.4.

y=_2arcsin 3x2 Y, +\/9x2 +24x+12,

3x+4>0.
10.6.

y:x(2x2 +INx? +]—ln(x+\/x2 +1j.

10.8.

/ 2
:In(x+\/1+x2j—]+—x.

X
10.10.
y=\ ]—3x—2x2 +iarcsinﬁ .
22 Ji7
10.12.

y=4/4+x ]+x)+3ln( 4+x+ ]+x).
10.14.

|2 —
n—x xx+]+x/§arctg2x ].

10.18.

xS 1 12x—7,

y=4arcsin /
2x+3
2x+3>0.
10.20.

+N9xZ +6x—3,

= 2arcsin 2
Y 3x+1

3x+1>0.
10.22.

y=24+3xJx—-1 +§arctg\/x—l :
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10.23. 10.24.
y =arcsin 2x]+3 +x? +3x+2, y=§(x—2)«/x+I+ln(\/x+l+1).
2x+3>0.

10.25. 10.26.
y=xarcsin L—\/;+arctg\/;. y=w+lnv1—x2 -

x+1 2

I—x
10.27. 10.28.
yzarcsmx—i-lln]_—x. y =x(2x2 +5j\)x2 + 1 +31n(x+\)x2 +1].
2 2 I+x
Vi-x
10.29. 10.30.
2
+2 —4x?
y=x> aresinx+ > NI1-x2. y=4In * _V! jx _
3 1+~ 1—-4x7 X
11. HajiTu npou3BOAHYI0 N-T0 MOPSIAKA.

11.1. y =In(3x-35). 11.2. y=cos3x.
113, y=in—" 114, y=—""

4—x x+5
115. y = xeb~. 116.y =vx+7.

1

117 y=22% 118 y=—7

X x+3
11.9. y=ln(5x—]). 1110, y = 1 |

I+x

11.11. y=1/x. 11.12. y=inx.
11.13. Yy =Ccosx. 1114y:2x
11.15. y:]/(x+5). 11.16. y =sinx.
11.17. y =In(3+x). 1118, y=e ¥,
11.19. y = xe>~. 11.20. y=+x.
1121, y = ln(5+x2). 11.22. y = In(x-3).
11.23. y:I/(x—7). 11.24. y=e4x
11.25. y=e >~ 11.26. y = 5~.
11.27. y=1/(x—6). 11.28. y = in(4+x).

11.29. y =7%. 11.30. y=10".



88

12. HaiiTu mpoU3BOAHYI0 YKA3AHHOT0 MOPSAKA.

2 1w
12.1. y:(x +3)ln(x—3),y =2, 122 y= l”(2x+5),ylll _9
2x+5
123. y = (]/x)sian,yHl =7, 12.4. y=(In x)/x5,ym =2.
125. y=(3x—=7)37, " =2, 12.6. y = (xZ +3x+])e3x+2,yV =72,
12.7. y=e*/? sin2x, vy =2, 128. y= In(x - 2),yV:?.
x—2
129. y = xln(l — 3x) =7. 12.10. y = (5x—])ln2 x,ym =7.
1211, y = (5x 8)2_x v =2. 12.12. y:(x3+2)e4x+3, IV:?.
12.13. y = e *(cos 2x — 3 sin ) =7. 12.14. y=(2x2—7)ln(x—1),yV=?.
12.15. y:(3 )ln X, y T=», 12.16. yzxcosxz,ym =2.
12.17. y:M,ym —9 12.18. y = lngx’y]U _o
x—1 x>
1219, y = [ax? + 527 Y =2, 1220 y = x” sin(5x - 3), " =7
12.21. y = (lnx)/xz,yW =7. 12.22. y=( )ln X, y ?
12.23. y=(1+x2)arctgx,ym:?. 12.24. y:( ) V=2
12.25. y:(4x+3)2_x,yV =72. 12.26. y=e] 2% Sm(2+3x) g
12.27. y:ln(3+x),y111 _9 12.28. y:(2x3+])cosx,y =7,
3+x
12.29. y = (x+7)In(x + 4),yV =2. 12.30. y = (]—x—x2 )e(x_])/z,yn/ =2.
2
13. HailiTu nmpou3BOgHbIE ﬂ | d ); .
dx dx
13.1. tgy =4y —5x. 13.2. y=7x—ctgy.
13.3. xy—6 =cosy. 13.4. 3y=7+xy3.
13.5. y2 = x+ln(y/x). 13.6. xy2 —y3 =4x-35.
13.7. x°y? +x7 =5y, 138. x¥ —x?y? + y=4.
13.9. siny = xy2 +J5. 13.10. x> +y3 =J5x.
1311 Vx +./y =+7. 1312, y? =(x—y)/(x+ ).
13.13. Sin2(3x+y2)= 5. 13.14. ctg? (x+ y) = 5x.

13.15. 37 = 8x. 13.16. x° /5+y° /7 =1.
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13.17. x+arcigy=y. 13.18. x° /5+y° /3=1.

13.19. y° =25x—4. 13.20. arcctgy=4x+5y.

13.21. y° —x =cosy. 13.22. 3x+siny = 5y.
13.23. tgy =3x+5y. 13.24. xy = ctgy.
13.25.y:ey+4x. 13.26. Iny—y/x=7.
13.27. y2 +x° = siny. 13.28. ¢ =4x-7y.
13.29. 4sin” (x+y)=x. 1330. siny =7x+3y.
2
14. HaiiTu npou3BOAHbIE ﬂ " d { .
dx dx

14.1.

3 t
x=\t? -1, 14.2.{x:22t/((]+t2)’ 14.3 {x:te ’
y=(t+1)/N? -1, y=r /A y=t/e

x=\/nt)/t, _ 2 x=arcsint,
14.4.{ (l ) 145 <x-42‘+22‘ , 14.6.{ l
y=tint. y=5t3—3t2. y=int.
4 ( t 2
x=t", x=e cost, x=2cos"t,
14.7. { 14.8. < 14.9.
y=lnt. y=e' sint y=3sin’t.
[ _ 2 x=5cost, x=1/{t+2),
1410, 105 14.11.{ e 14.12.{ (t+2) ,
y=3sin’1. y=asint. y=(t/(e+2))".
(x=arcsint, y=arcigt, x =/t
14.13. - 14.14 { B ( 2) 14.15. f
x=3(sint—tcost), x=3(t—sint), x=(2t+3)cost,
14.16. 14.17 14.18.
y=3(cost+tsint). y=3(I1—cost) y=3¢°.
[t x=sin2t — 3
x=e ", ) x=6cos’ t,
14.19. 14.20. { 5 14.21. 1
y=e . y=cos't \y=2sin3t.
(x=arccost, x=(Int)/t, y=e 2t
14.22. 5 14.23 { P 14.24. ) ’
y: 1_t2. y:t lnt. y:e t.
(503 x=1/(t+1), 72
14,5, <x Ssin’ t, 14.96 ( ) ; 14.97 x=In"t,
y=3cos’t. y=(t/(t+1)) x=t+Int.




-3t
_3l(, 1\ xX= ,
1428, 7=V 14.29. { t
y=At—1 y=e
2
15. HaiiTu npou3BOJHbIE Q " d ); .
dx dx
151, /N 15.2 x=A,
1. 2. 3
y=t/\Nt—1. y=3 t—1.
x=cost/(I+2cost) 3
15.4. ’ =\t -1,
{yzsint/(l+2cost). 155. 4%
y=Int
2
= =~t—1,
157 X = sh“t, 158, {x
y =th’t. y=1/t
2
= - t_3,
15.10. X =cos” L, 15.11 {x
y:tg t y:ln(t_Z)
y =sint, xX=t+sint,
15.13. 15.14.
x =Incost y =2+cost
xX=1t-—sint, X = cost,
15.16. 15.17
y =2—cost. y=Insint
X =cost+tsint, _ !
15.19. { . 15.20. 4 T €
Yy =sint—tcost. y = arcsint
X =cost X = cht,
15.22. p 15.23.
y=sin® x(t/2). y = 3/sh%t
X = arcteat, x =2\t —sint),
15.25. & 15.26. ( )
y=t2/2 y =4(2+ cos)
it 2
15.28. X =sint tc.ost, 15.29. x=1/t°,
y =cost + sint. yzj/(t2+1

15.3.

15.6.

15.15.

15.18.

15.21.

15.24.

15.27

15.30.

16. Haiitu nmpeaen, ncnob3ys npasuiao Jlonuraos.

16.1. h-m[i_ij.
x>N\Inx Inx

< )

<

X =sint + cost,
y =sin2t.

16.2. Jim xcosx—sinx.

x—0

x3



16.3.

16.5.

16.7.

16.9.

16.11

16.13.

16.15.

16.17.

16.19.

16.21.

16.23.

16.25.

16.27.

16.29.

) 19X — X

lim g—‘
x>0 2sinx + x
x3—2x2—x+2

x> —7x+6
X

e

lim —.

X—>0 x

o Inx

lim ——.

x>0 3x

lim
x—1

/X

clim ————.

x>0 ctg(mx / 2)
lim In(sin mx)
x>0 [n(sin x)

lim (I - cosx)ctgx.
x—0

lim xsin(3/ x).

X—>0

Inx
a —X

lim
x—1 x—]

. 2
lim 1 —4sin (nx/é).
x—1 ]—x2
lim ln(x+5).

x—o {fx+3

. tox — x
lim g—.
x>0 x —sinx

X—d

lim arcsin
xX—>a a

lim (r — 2arctgx)inx.
X—>0

-ctg(x—a).
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16.4. lim

tgx —sinx

x>0 4x —sinx

16.6.

2
) sec” x — 2tox
lim & .

x—>rw/4 |+ cosdx

16.8. lim (al/x —]}c

16.10.

16.12.

16.14.

16.16.

16.18.

16.20.

16.22.

16.24.

16.26.

16.28.

16.30.

X—>0

] 2
) —COSX
lim IR
x>0 x° —sinx
2
el/x _1

lim >
X0 2qretgx” —m
lim

x—0 X

X—Sinx
3

) 1—x
lim .
x=1 ] —sin(mx / 2)

lim —chx—l .

x—=>0 ] —cosx

1/ cos’ x— 2tgx

lim

xon/4 ] +cosdx

t
lim &x .

x—>r/2 l‘g5x
lim (1—x)tg(mx/ 2).

x—1

im 1+ 2x+1
x=>=I 24+ x+Xx

. 1—x

lim .
x—>1]—sin(mx/ 2)
lim @

x—)n/Ztgjx
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17. HaiiTu npeneJsi, ucnoJb3ysi npaBujio JlomuraJsi.

ax _ _bx
171, lim |- T | 17.2. Iim &——¢ .
x—mn/2 ctgx 2cosx x>0  sinx
173, Iim x—arctgx. 17.4. xlzq)an(n—x)tg(x/Z).
x—0 x3
S I
175, lim 12250 176.  lim %
x—or/6 cos3x x—)ﬂ/(Za)(Zax—yz-)
X 2x
_ —1
17.7. 1im &1, 17.8. lim S——1
x—0 X _ ] x=0 [n(1 + 2x)
17.9. lim — "% 17.10. lim l’”3.
x> ctg((z/2)-x) x>1]—x
_ ]—
17.11. Iim —>—% 17.12. lim ~—€9%4%
x—ax" —q" x—0 ] —cosbx
et =1
17.13. lim (xlnx). 17.14. lim
x—0 x—0 sin 2x
17.15. lim (l—ezx)ctgx 1 1
e ' 17.16. lim ——
. 2
x>0\ xsinx x
3 X X
& —1-x3 . e —b
17.17. lim _ 17.18. lim ————.
x—0 Sin2 2x )C_)O.)C\/]—)C2
2
17.19. limﬂ“_—xl. 17.20. lim e x_]_
x—>0cos3x—e x50 | sinbx
. ln(x+7) 2x
17.21. lim —=—". 17.22. lim &—.
x—+0 X[ x—3 x—0 0
_ .4 .
17.23. lim] COSSX_ 17.24. lim x* sin(a/x).
x—0 tg22x X—>00
. /x 1 5
17.25. lim —~ . 17.26. li - .
roctg(5x/2) x@g x=3 2 _y_¢
17.27. lim (1—cos2x)ctg4x . 17.28. lim Inx-In(x—1).

x—0 x—1

17.29. lim (xz Sinb/x).

: 1 1
X—>0 17.30. ilzl][g(]_\/;)__g(]_i/;)].
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18. BbIYUCIUTH NPUOJIUKEHHO ¢ TOMOIIbIO AU depeHiuaa.

181 y=1/\Jx,x=4,16.  182. y=x"! x=1021. 183.y=/I+x+sinx,

x=0,01.
18.4. y=v/4x—3,x=178 185 y=x’! x=0,998. 186.y=42x—sin(mx/2),
x=1,02.
18.7. y:x5,x=2,997. 18.8. y=x6,x:2,0]. 18.9. yzl/m,
x=158.
18.10. y=x’,x=3,998. 1811 y=x",x=1,996. 1515 ;-3 21 2x45,
x=0,97.
18.13. y=3\/3x+cosx, 18.14. yzm, 18.15. y=1/x2+x+3,
x=0,01. x=256. X=197.

3 3
1816, y=\x?+5, =197, 1817 y={x,x=836. 1818. y={x,x=121.
7 e
1819 y=x’ +7x ,x=1012 1820 y=x",x=2002. 1851 ,_3/x? x=103.
1822. y=Ax,x=2754. 1593 yoi[i3 xmp0s 1824 y=Ax,x=824.
18.25. y=arcsinx, x=0,08. 3 e
yrare 18.26. y=7x" x=103 1827 y=x,x=7.64.

3
18.28. y=3/x,x=26.46. 18.29. y:(x+ 5—x2j/2, 18.30. y=1/\2x% +x+1,

X=0.98. x=1,016.

19. Boruncaurb NpudJIHKEHHO ¢ TOMOIIbI0 a1 depeHuunaia.

19.1. log,1.9. 19.2. 159" 19.3. arctg3,2.
19.4. sin93’. 19.5. ctg29". 19.6. [g15.

19.7. Ig101. 19.8. sin29°. 19.9. sin31°.
19.10. &% 19.11. /g0.9. 19.12. 15

19.13. arctg0,95. 19.14. 72 19.15. arcsin0,6 .
19.16. arcsin0,54. 19.17. cos590. 19.18. Ig1 1.

19.19. Intg 46°. 19.20. arctgm. 19.21. &>,

19.22. arcigl 01 19.23. Inle? +0,2). 19.24. arctg\0,97 .
19.25. lntg470]5'. 19.26. Ig9,5. 19.27. arctgl,03.

19.28. 21, 19.29. 472, 19.30. arctg/3,1.
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20. ITpoBecTH MoJIHOE HccIe0BaHUE (DYHKIIUM U TOCTPOUTH ee rpaduk.

20.1.
y=]6x2 (x—I)Z.
20.4.
y=2-12x"-8x°.
20.7.

y:2x3 +9x7 +12x.
20.10.
y=(2x—])2(2x—3)2.
20.13.
y=ali2-x2)/s.
20.16.

y=x>+x2-2.
20.19.

y:—(x2 —4)2 /16.
20.22.
y=lox?=x*—16)/s.
20.25.

y=16x3—12x° —4.
20.28.
y=—(x+1y(x-3)° /16

20.2.

y=x2 (x—2)2.
20.5.

y=2—3’x2 —x7.
20.8.

y:2x3 ~3x% 4.
20.11.
y=(x=17(x-3).
20.14.

y=6x—8x3.
20.17.

y=3x—x3.

20.20.

y=(x3 —9x? )/4 +6x—9.
20.23.
y=(x+])2(x—])2.
20.26.

y:3x2 —2-x3
20.29.

y = x> +3x°.

20.3.

y=2x3 +3x%-5.
20.6.

y:(2x+1)2 (2x—])2.
20.9.

y:12x2 —8x7-2.
20.12.

y=x>—x2.

20.15.

y:xz(x—4)2 /16.
20.18.

y=(16—6x2 p )/8.
20.21.

y=16x>-36x7 +24x-9.
20.24.
y=—(x-2)*(x-6)/16.
20.27.

=l 119352 -3 )8
20.30.

y:]6x3 +2x2 -5,

21. IlpoBecTH MoJTHOE UcCIeI0BaHue (PYHKIMU U MOCTPOUTH €€ rpaduxk.

21.1.
y=(1+1/x)*.

21.4.

y={9+6x-3x2 Y{x? ~2x413)

21.7.

y={(e-1)/ (1))

21.10.

y=4x/(x+1 )2 .

212
y=4/3+2x-x2
215,
y=1/(x"-1).
218,

y=led 327,
2111
y=(3x-2)/x7.

21.3.

=l +2x-7 Y2 +2x-3)
21.6.

y=—(x/ (x+2))2 .

21.9.

=417 /x? +2x+4)
21.12.

yz(x ’_6 x+9)/(x—] )2 .



2113, y={1-2x% ).
2116, y={12-3x J(x?+12)
2119, y=8x/|x”+4).
21.22. y={3x7+1)/x°.

21.25. y=8(x—1)/(x+1)°.
21.28. y=4/(x?+2x-3).
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2114, (P =27x+54)x7 . 2115, y=lx?—a)x.
2117, y={x?—x+1)/(x—1). 20.18. y=2/(x”+2x)

21.20. y=4x° /(3+x7 )

21.23. y=(x2 —3x+3)/(x—
21.26. y={x? ~x+1)/(x—4

21.29. y=(x—1)*/x°.

2121, y=12x/(9+x )

1). 21.24, y:(4—x3 W.
). 2127, y={2x3 +1)x.

21.30. y:x2 /(x—])z .

22. IIpoBecTH MOJIHOE HCCAeI0BAHUE (PYHKIIUM U MIOCTPOUTH €€ rpaduk.

22.1.
y=l2x? -6 )(x-2).
22.4.
y:(x3—5x)/(5—3x2 )
22.7.
y={2-x?)ox? -4
22.10.

y=l3x2 7 )/ (2x+1).
2213,

y:(2x2 INx?~1
22.16.

y=le?+2x-1)/(2x+1).
22.19.
y:(x2 +6 x+9)/(x+4 ).
22.22.
y:(xz —2x+2y(x+3).
22.25.
y=3x?—10)/(3-2x).

22.2.

22.3.

y=(x2-6x+4)/(3x-2). y=lx? 267 3we2)l1-x?).

22.5.

22.6.

y=(ax® —3x)/(ax? —1). y=(x*+x*-3x-1)/(2x2-2).

228,
y:(x2 +16)/M.
22.11.

y=lax? 1)l -2
22.14
y=lx?=11)/(4x-3).
22.17.
y:(x2+])/m.
22.20.

y:(4x2 +9)/(4x+8 ).
22.23.
y=(x2—3)/'\/ 3x%-2.

22.26.

y:(l 7—x? )/(4x—5 ).

22.9.
y=lsx2—10)ax?-1.
22.12.

y=l2x3+2x?-9x-3)22-3)
22.15.

yelox? —ax+13)/(4x43).
22.18.

y:(9—10x2 %/E .
22.21.

y=l21=x2 J/(7x+9).

22.24.

yloxd -3x? 2wea)li-522)
22.27.

yelexd 2?1 o-4a?).



22.28.

y=(—8—x2 )/\/7—4 .
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22.29.

= —ax)(3x2—4).

22.30.

y:(x3+3x2—2x—2)/(2—3x2 )

23. IlpoBecTH MoJIHOE HccJIe0BaHUE (PDYHKIIUM U TOCTPOUTH eé rpaduk.

23.1. y:xZe]/x.

234, y=(x+2)e’™".

2
23.7. yz();:j) |

2x

23.10. y=(x+1)°

23.13. y=x" /|x? 1)
23.16. y=In|i-1/x7).

23.19. y= x—ln(1+x2 )

23.22. y=(x—1)e***?

23.25. y= —xIn’ x.
2328, y=e!/2¥),

23.2. y:x+ln(x2 —4).
23.5. y=xln2x.

2
23.8. y= e /2,

2+x
(x+1)2

23.14. y=xe™.

23.11. y=

2
23.17. y= 2>

2x+1)°
x—2

23.20. y=

2 2
23.23.y=(4ex —]j/ex :

23.26. y=xe!’*.

23.3. y:x2 /(x+2)2 :

23.6. y:l”Tx.

3

239, y=—2 |
9-x3
2312. y=4x /{4422

23.15. y=inlx’~2x+6).
23.18. y=x’e*.
23.21. y=1-In’ x.

_2x2+2+4x
- 2—x
23.27. y=x°=2Inx.
23.30. y:ln(4—x2 )

23.24. y

24. Haiinute Hanbo/1bIlIee 1 HAMMeHbIIee 3HaYeHUsl QYHKIIUM HA OTPe3Ke.

241, y=xinxli/e 1|

24.3. y:x3ex+1 +1,[—4,‘0].

245. y=x? —2x+2/(x-1)[-13].
247, y=(x+ IR¥x% [-4/5:3].

24.9. y:e6x_x2 [|-3:3].

24.11. y=(Inx)/x,[1;4].

24.13. y=3x*—16x7 +2[-3:1].
2415, y=x —5x* +5x° +1[-1:2]

24.2. y:(x+2)e]_x,[—2;2].
244. y :ln(x2 —2x+4)[—1;3/2].

24.6. y:x3/(x2 —x+]),[—];]].
24.8. y:((x+1)/x)3[1;2].

24.10. y= \/x—x3 ,[—2;2].

2

2412, y=4—-¢* [0;1].

24.14. y:(x3 +4)/x2,[];2].
24.16. y =xe* [-2,0].



24.17. y
24.19.
24.21.
24.23.
24.25.

24.217.
24.29.

=(3-x)e " [0;5].
y= \/§/2+cosx,[0;7[/2].
y=108x—4x? [-1:4].
y=x*/4-6x7+7]16;20].
y= ln(xz —2x+2)[0;3].

y= 3x/(x2 +]),[0;5].

y=(2x—1)/(x~

1Y [-1/2:0].

5. UIHTEI'PAJIBHOE NCUUCJIEHUE.

1. HaiiTu HeomnpeaeaeHHbII HHTErpaJl.

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13.

1.15.

) 3\/x2 —2x5+3dx

X
3 4
Vx~ —3x +2dx
X

2x3 -\ x5 +5
3 dx
X
3x4 —3\/ x2 +1
3 dx
X
\/§—2x3+6
dx

dx.

24.18. y=(x-2)e* [-2:1].
24.20. y=(x—1)"",[0,3].
2422, y=x/(9-x7|[-2:2].
24.24. y=(I+Inx)/x[1/ee].
24.26. y=e™% [1:3]
24.28. y=[x" —8)/x* [-3-1]
2
24.30. y=* xx” [ 17:2]
e

12| x2—£—3]

N 3
1.4. £+2x — de.
1.6. . X’ —3\/;+§jdx.

- 2 3
18, 3x _\/3,;+7dx
1.10. [ (5 x? —%+4jdx.

v X

-] 3
1.12. ‘/;_2; LN

bt X

« 76 502
1.14. ‘/;_2’6 LERN

[ [ 2x° 5
116. (T—;+6de




1.17.

1.19.

1.21.

1.23.

1.25.

1.27.

1.29.

2.1.

2.3.

2.5.

2.1.

2.9.

2.11.

2.13.

2.15.

327

———+5 dx.

2% 2 +3J/x -1
dx.

2X
2Jx —x% +3

dx.
3/x

2x3 —JIx + 4
dx

Jx

2x3 —\/x5 +1
dx

Jx
2x3 ~JIx+4
dx

X2

{x x—i+1de.
N

. HaiiTu Heonpeae/IeHHBIN HHTErpaJl.

3/3 — 2xdx.
3/1 + 3xdx.

dx

43+ %
3/5 — 2xdx.

(6 —5x)?dx.

/4 — 2xdx.
R/3 + 2xdx.

3(2 - x)?dx.
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. 2
118, [%—%7 +2de
1.20 [ 3+W_2xdx
T Jx
. 2
1.22. 3&”;‘ =9 k.
J 2x
o 4 —
Loa [ WX 22X 9 .
v X
1.26. [J— —iwj
« 2.2 5
108.[ 3% \/;+2dx.
J X
6/5 .2
1.30. X 5x +3
o X
2.2, dx
J 32 _bx
2.4. | %1+ 3xdx.
26 [ 9
28. dx s
b (2+x)
2.10. A5 —4xdx.
2.12. 42 —5xdx.
2.14. 3 —4xdx.
2.16. | 4(3+5x)%dx.

dx.



2.17.

2.19.

2.21.

2.23.

2.25.

2.27.

2.29.

3.1.

3.4.

3.7.

3.10.

3.13.

3.16.

3.19.

3.22.

-

1+ xdx.

dx

1+
dx

2+

d

— w
:‘

1+ 3xdx.

dx

5+3
dx

YGoax?

]

xdx

1+ 4x)° dx.

3.2.

3.5.

3.8.

3.11.

3.14.

3.17.

3.20.

3.23.
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2.18.

2.20.

2.22.

2.24.

2.26.

2.28.

2.30.

3. HaiiTu HeonpeaeleHHbI HHTErpPaJl.

9xdx

V1-9x2
3xdx
V9x2-+5
7 xdx
7x% +1
* 2Xxdx

V5—4x2.

* 4xdx

3+ xdx.

3(1+x)%dx.

dx

(1-x°
(1-4x)" dx.

(1-3x)*dx.
V5 —4xdx.

dx

3.3.

3.6.

3.9.

3.15.

3.18.

3.21.

3.24.

Y=gz

" 5xdx

J5x2_3

* 3xdx

Jox2 12

* 2xdx

v 5x2——3'
3.12.

F 3xdx
4x%2 +1
* 4xdx
4x% +3
F 2xdx
VSXZ-—ZI
F Xxdx
3x% +8
F xdx

J 7 -3x2
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3,05, [2XI_ 3.26, dex . 307, [ XX
’ /3-5x° 2% +9 3x% +8
3.28. dex . 3.00, [2XIX_ 3.30. dex .
J 3x° -6 J J5x2 +8 J5x°+1
4. HaiiTn HeonpeeJleHHbII HHTErpal.
5\¢ln2(x+]) 4.2 dx
4.1. |y —————dx, Y (x+1)3In(x+1)°
77 2
i’ (x+3) ga | YxHD)
4.3. ] w13 X, x+1
[ dx
In’ (x+1) 46
A I Tl ™ J (x+3)3m(x+3)
[ dx * ;3
4.7, ; . s | VOFD
v (x+])\/ln (x+1) T x+1

3 [ dx
4-9-_[\/1” (x+6) . 4.10.

xX+6 (x+2 )\ In (x+2).

°\/ln7(x+l)  In® (x+9)
4.11. de 412. X+ 9 d
[ dx (13 (x-5)
4.13. —=dx
4.14.
I ox+ IR (2x+1) J x5

d
r\/ln (1-x) 4.16. =

(1-xRin’(1-x)
( In” (x— 7 e 118 [ dx
x—7 T —x i -x)

3 (1 .
4.19. %Ix)d 3\/ln4(x—5)dx

4.20.

4.15.

4.17.

. x—=35
(\/In (2x-1) (3 in (3x+1)
4.21.. ey 4.22. ET A
I (x— $) gy [ dx

In”(x=8) 424, .
423 |78 Joxe)m?x+1)
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.ln4(3x+l)dx 426 dx
45 | T Tl x-a)

[ dx [ dx
4.27. 4 : 4.28. 3 .

J(x—3)ln"(x-3) J(x+5)in"(x+5)
([ In (3x+5) I (x+4)
429. 3x+5 dx. 43OIde
5. HaiiTn HeonpeaeleHHbI HHTErPaJl.
51 [ dx - (" arccos” xdx
i \/1—x2 arcsin® x R N B
* .5 * 7

arcsin™ 2x arcctg’ 3x

53. | ————=x. 54. | ———=—5dx.
J - 4y? J 14957
~ 4 ® 3

arcctg” 5x arccos” 2x

55 | ————dx. 56. | ——— 9~
J 142557 J Vi—44?

£ 7 ( arcsin? X I 5 8 [ dx

NI IV I1-25%7 arcsin5x
[ arccos 4x [ dx

59 | ————=dx_ 5.10. :
J \VI-16%° J (I+x2)arctg7x

£ 11 [ arccos’ 7xdx 5 1 ( arcsin’ 2xdx

( arcsin® 3x e 514 .arcctg48x dx
5.13.. m . 14 | —]+64x2 .

("3 arctg 2x . £ 16 [ dx
BT Y142 ) Jarcigr
5.17. i . [Varcigx J

o (]+x2)arctg5x °.18. J v
1. [ Yaresing . oo | Yerecos2x .




5.21.

5.23.

5.25.

5.27.

5.29.

H

:

arctg6 3x
149x7

arcsinz Sx

1—25x2

dx

dx

3/
arccosZ X

(]+x2 )arctg3x '

VTS Zax
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6. HaiiTu Heonpe/e/ieHHbIi HHTErpaJl.

6.1.

6.4.

6.10.

6.13.

6.16.

6.19.

6.25.

6.28.

2x—1

\/5—3)62

3x—3

\/]—x2

x+4

dx.

dx.

* 3
1032
5.22. %dx.
° +4Xx
£ 04 .arccosz 3x Jx
o \/1—9x2 '
o 8
1053
5.26. %dx.
° +Y9x
3 2
\/arct X
5.28. ]—gzdx.
o +X
30 [ arccos3 3x I
R \/]—9x2 .

6.2. 2x+32dx. 63 [ 273 4.
v ]—3)( L4 1[4_x2
6.5. x2_3 dx . 6.6. 3x+42dx.
J 4x +1 J 5-2x
611 [ -2 an. 6.12. x_52dx.
RV © 8-4x
6.14. 22x_4 dx. 6.15. [ X2
et X +]6 v wl2x2_]
6.17. x_Ide. 6.18. XZ_] dx.
J 5-2x J Ix° +4
6.20. 2’6;3 dx. 6.21. 2’;” dx .
J 5S5x 42 J S5x +1
6.26. 5§_de. 6.27. x;5 dx.
J x°4+9 J 3x +1
620 [ 1225 an. 6.30. [ 2222 an.
* V3x7 42 * Vx7+9




7.1

7.4.

7.1.

7.10.

7.13.

7.16.

7.19.

1.22.

7.25.

7.28.

8.1.

8.4.

8.7.

8.10.

8.13.
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/. HaiiTu HeompeaeJileHHbIA MHTErpaJl.

x2e3xdx.

xcos(x—2)dx.

xe* 2 dx.

arcsin2x dx .

arccosx dx.

xcos(x—4)dx.

xcos(x+9)dx.

xcos(2—x)dx.

7.2.

7.5.

7.8.

xsin(x+4)dx.

(x+3)e " dx.

. (x2 —3)exdx.

7.11.

7.14.

7.17.

7.20.

7.23.

7.26.

7.29.

xcos(x+7)dx.

xe* 3 dx.

arctg 2x dx.

arctg 3x dx.

arctg 4x dx.

(x+1)e *dx.

8. HaiiTu Heonpee/ieHHbIN HHTErpaJl.

X
arctg —dx.

’ 5

X
arcsin— dx.

¢ 5

ln(2x+3)dx.

arctg *dx.
v 4

xarctgb6xdx.

8.2.

8.5.

8.8.

xsin(x—5)dx.

xe_6xdx.

arcsindx dx.

8.11.

8.14.

xcos(x+6)dx.

In(x+8)dx.

(x+ ])e_4xdx :

7.3.

7.6.

7.9.

x arctg x dx.

xcos(x+4)dx.

xcos(x+3)dx.

7.12.

7.15.

7.18.

7.21.

7.24.

1.27.

7.30.

8.3.

8.6.

8.9.

xe_7xdx .

xsin(x+7)dx.

In(x—5)dx.

xze_xdx .

xZe X dx.

xcos 8x dx.

arcsinSxdx.

In(x+12)dx.

ln(2x—])dx.

X
arccos— dx.

8.12.

8.15.

5

3 ) X
arcsin— dx.
. 7

X
arccos— dx.

v 3




8.16. | xcos6x dx.

8.19. | arccos2x dx.

8.22. | xsin(x—2)dx.

8.25. | xsin(x+3)dx.

8.28. | arccos7x dx.
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8.17. | xcos(x—7)dx.

8.20. | (x—4)e*dx.

8.23. |arctg7x dx.

8.26. | In(x—7)dx.

8.29. | arctg L dx.
’ 2

9. HaiiTu Heomnpe/e/ieHHbIi HHTErpaJl.

9.1.

(5x+6)cos 2x dx.

9.4.

.(x 2—3)005 2x dx.

9.7.

(2x—5)cos 4x dx.

0.
(x+5)sin 3x dx.

9.13.
j(3+4x)sin S5x dx.

9.16.

xsin2 dx.

9.109.

arctg~\N4x—1dx.

9.2.
j ln(4x2 +1>lx.
9.5

arctg\6x—1dx.
9.8.

e 3" (2-9x)dx.

9.11.
J. arctg~3x—1dx.
9.14.

j(ﬁ—x)sin 3x dx.

9.17.

X
dx .
j sin2 X
9.20.
I(Z—4x)sin 2x dx.

8.18. | arctg 2x dx.

8.21. | arcsin3x dx.

8.24. | arctg 8x dx.

8.27. | arcsin8x dx.

8.30. | xcos(x+4)dx.

9.3.
J (3x—2)cos 5x dx.
9.6.
j(4x+7)cos 3x dx.

9.9.
j(8—3x)c0s 5x dx.

9.12.
I(Z —3x)sin 2x dx.

9.15.

J‘ e (4-3x)dx.
9.18.

j (3x+4)e>dx.

9.21.
j(4—]6x)sin 4xdx.
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9.22. 9.23. 9.24.
j(4x—2)cos 2x dx. j e ¥ (4x—3)dx. J. e?*(1-6x)dx.
9.25. 9.26. 9.27.
I &3 (5x—2)dx. j arctg~N2x—1dx. j(7x—]0)sin4xdx.
90.28. 9.29. 9.30.
J-ln(x2+4)dx. J.arctg«/5x—] dx. I x2 dx.
cos” x
10. HajiiTu Heonpeae/ieHHbI MHTErPaJl.
“r 5 o3 . 3
101 2x 28x +3dx. 102, X +23x ]dx.
. x° —=2x . x° +x
< 5. 0.3 c2 5 153
103. | =2 :9 X o 104, [3* 2]2x  dx.
. x° +3x . x°+2x
cx0 —5x2 +5x+23 f_x +25x7 +1
10.5. dx . 10.6. 3 dx.
I (x=1)x+1)x-5) v x“+5x
- 4 .2 . - 4 3 2
107, 2x7 —=5x° —8x 8dx. 108, X7 +2x7 =2x" +5x° —-7x+9
dox(x=2)x+2) v x(x—1)x+3)
. >4 3 <2 .4 2_
100, 3x7+3x7 —5x +2dx. 10.10. 4x7 +2x° —x-3
. x(x—l)(x+2) . x(x—])(x+1)
<5 4 .3 <y 4 3 .2
10.11. X~ —x —6x +13x+6dx. 10.12. 2x7 +2x7 —41Ix° +20
v x(x—3)x+2) v x(x—4)x+35)
crd 5.3 52 3 <23 2 3
10.13. 2x7 +2x7 —3x° +2x de. 10.14. 3x" —x“+12x-2
v x(x—1)x+3) dox(x=2)x+1)
- 3 . - 3 2 .
1045, [2X=40x=8 . 1046, [2X =X 7= 12,
I x(x—-2)x+4) dox(x=3)x+1)
3 3
o I o _
1017, |2 > ax. 10.18. ;—”dx.
v x° -1 Y x°—4x+3
< 5.3 . 5.3
10.19. #dx. 10.20. #dx.
S xT—-x-2 X +x-6




10.21.

10.23.

10.25.

10.27.

10.29.

- 3
32x +25 dx.
Y x“+3x+2

3 4 2x% 41

* x3 —3x2 12

c 4 +x+2 .
I x(x-2)x-1)

<3 .2

X~ —3x ]2dx
x(x—4)(x—2)

(DY x—2)x+2)

dx
v (x—4)(x—2)(x—3)
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10.22.

10.24.

10.26.

10.28.

10.30.

11. HajiiTu Heonpeae/ieHHbI HHTETPaJl.

11.1. 11.2.
I2x3 +x+]dx 'x3 —6x2 +13x-7
(x+1)x3 N (x+1)(x—2)3
11.4. 11.5.
I2x3+6x2+5xd x5 —6x% +10x-10
X dx
(x+1)x+2)° I (x+1)x=2)
11.7. 11.8.
IZx3+6x2+5x+4d 357 +9x° +10x+2
X dx
(x—2)(x+1)3 J (x—])(x+])3
11.10. 11.11.
J‘xg +6x2 +14x+6 dx .2x3 +6x2 +7x+4
(x—2)(x+)3 N (x+2)(x+1)3
11.13. 11.14.

'x3+6x2+10x+12dx 253 +6x° +7x
R (x—2)(x+2)3 R (x—Z)(x+])3
11.16. 11.17.

3 r6x2 +15x+2 (x5 467 +4x+24
R (x—2)(x+2)3 R (x—2)(x+2)3
11.19. 11.20.

'2x3 —6x2 +7xdx °x3 +6)c2 +18x—4
J (x2)x-1) I (x=2)x+2)

c O +2x7 +3
(=)= 2)(x~3)

N x3

dx
(x—])(x+])(x+2)
3 —3x% 12 N
x(x—4)x-3)
f3x7 -2

x3 —X

3

dx.

dx.

+]dx.

X" —Xx

X2 —X

11.3.
X +6x° +10x+10

dx.
(x+2)x-1)

11.6.

(3 —6x% +13x—8

o X(x—2)3

11.9.

.x3 —6x2 +14x—6
dx

(x+])(x—2)3

11.12.
3

dx.

" x”7 +x+2

J (x+2)x3

11.15.

(3% +6x7 +13x+8
o x(x+2)3
11.18.

(3% +6x7 +14x+8
o x(x+2)3
11.21.

(3 16x% 41 1x+7

(x+])(x+2)3

dx.

dx.

dx.
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11.22. 11.23. 11.24.
Ix3—6x2+l3x—6d Jx3—6x2+]4x—4 jx3+6x2+13x+9
x. dx. dx
(x+2)(x—2)3 (x+2)(x—2)3 (x+])(x+2)3
11.25. 11.26. 11.27.
‘2x3+6x2+7x+1dx ’2x3—6x2+7x—4dx (x3 —6x% +13x—6
o (x—])(x+1)3 . (x—2)(x—])3 N (x+2)(x—2)3
11.28. 11.29. 11.30.
‘2x3++6x2+7x+2d (xS +6x2 —10x+52 Cx3 —6x2 +11x—10
X. dx dx .
. x(x+1) I (x=2)x+2) I (v+2)x-2)
12. HaiiTu HeonpeaeJdeHHbIH HHTErpPaJl.
12.1. 12.2. 12.3.
‘2x3+11x2+16x+1qd C4x7 +24x% +20x-28 (x5 +5x% +12x+4
X. dx. dx.
J (x+2)? (x2 +2x+3) J (x+3) (x2 +2x+2) J (x+2)? (x2 +4)
12.4. 12.5. 12.6.

(x5 +9x7 +21x+21 bt
dx. dx.
J (x+3)2(x2 +3) J (x2 +x+1 x2+])
12.7. 12.8.
'2x3+3x2+3x+2dxl ( 2x% 4 4x? 42342 .
o (x2 +x+1 x2+1) J (xz ey +x+2)d
12.10. 12.11.
2 4x+3 . dx? +3x+4 .
’ (x2 +x+]Xx2 +1)d . J (x2+11x2 +x+1)d .
12.13. 12.14.
J‘ 23 +7x% +7x+9 i J‘ % —xl
02+ x+1)x% +x+2) &2—xukﬁ+4f
12.16. 12.17.
3% +4x° +6x . X x4l .
R (x2 +2x+2lx2 +2)d . v (x2 +]Xx2 —x+])d .
12.19. 12.20.

xS ax? 1

X.
o (xz +1 x2 —x+1)j
12.22.
2x3 +2x+1

I ) +1}1x'

[ x3 +2x2 +x+1
> 2 X.
N (x +x+1)x +I)d
12.23.
j2x3+2x2+2x+1

(xZ +x+]Xx2 +I)

dx.

(_3x3 +13x2 —13x+1

J (x—2)2 (x2 —x+])

12.9.

 3x7 +x+46 .

J (x_z)Z(x%gf |

12.12.

(x5 dx? 4342 .

J (x+1)2(x2+x+1)d .

12.15.

j2x3+7x2+7x—1
(xZ +x+IXx+2)2

12.18.

34632 +9x+6 .

J (x+])2(x2 +2x+2)d '

12.21.

(355 +6x7 +5x—1

J (x+1)2(x2+2)

12.24.

ij +6x° +8x+8
(x+2)2|v? +4)

dx.

dx.

dx.




12.25.

J. x+4

(x +x+21x2 +2)d
12.28.
I(3x3+7x2+12x+6

X
x2 +x+31x2 +x+3)d
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12.26.
j2x3 +3x% +3x+2
(xz +x+1 x2+])
12.29.
jx3+4x2+3x+2
(x+1)2 (x2+1)

dx.

dx.

13. HajiTi Heomnpeae/JieHHbII HHTErPaJl.

13.1.
J‘ cosxdx

(1 —l—cosx—sinx)2
13.4.

* (I—sinx)dx
J cosx(1+cosx)’
13.7.

sinxdx

(1 +COS)C+SiI’l)C)2
13.10.

J‘ cosxdx
N2
(1 +c0sx+smx)

13 13j Smxdx

1 +Smx
13.16
J‘ sinxdx
(1 +cosx—sinx)2
13.19.

J' sin” xdx
(I +cos x + sin x)Z
13.22.

J‘ dx
sinx(1+sinx)’

13.2.

sinxdx

l+cosx+sinx

13.5.
cosxdx

1+cosx+sinx’

13.8.
cosxdx

l+cosx—sinx’
13.11.
J‘ 1+Smx2 Jr.
(]—Sinx)

13.14.
J‘ cosxdx

(1+cosx)(1-sinx)’

dx

13.17. J‘ 3 :
sin” x(1+cosx)

13.20.
J‘cosx—sinx

(1+sin x)2
13.23.

J‘ dx
sinx(1—sinx)’

dx .

12.27.

j2x3—4x2—16x—]2
(x—l)z (x2 +4x+5)

12.30.

J‘ 3 2x? +10x

()c+1)2 (xZ —x+1)dx.

13.3.

J‘ cos” xdx
N2
(1 +c0sx+sznx)

13.6.

J‘ dx
(1 +cosx+sinx)2
13.9.

J‘ dx
cosx(I+cosx)’
13.12.

J‘ cos” xdx
(1 +c0sx—sinx)2
13.15.

cosxdx

24+cosx’
13.18.

cosxdx
Jooss

1—cosx)
13.21.

J' dx
cos x(1—cos x) |
13.24.

J‘ dx
(] +Sinx—cosx)2

dx.
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13.25. 13.26. 13.27.
J‘Sinxdx J‘ cos xdx *  J+sinx Jx
2+sinx 5+4cosx J I+cosx+sinx
13.28. 13.29. 13.30.
sinxdx coSX * (I+cosx)dx
— : dx. —.
S+3sinx 1+sinx—cosx J I+cosx+sinx

14. HaiiTu Heonpe/eJeHHbIH HHTErPaJl.

dx dx
14.1. J‘— 14.2.J‘—. \4— 2
/(4+x2)5 x3 /xz_] 14.3.J. x4x dx.

dx
14.4. y dx. 14.5. y dx. 14'6',[ P '
J oo x J x (I—I—x )3

[ dx [ dx 2
147 | -2 148 | —& N
] /(9+x2)5 SN 14.9.J' xf dx.

. 2
1410, [X9x 14.11.Ix2\/1—x2dx. 1/(4_)62[
J | 2 l4.12.j dx.
9—x x6
o 2 - 2 dx
1413, [0 gy 1404, [ g 14'15'_[ v
© X g X (]+x )5
[ dx 5 5
14.16. _ 2 2
3T 14.17. |- ? dx. 1418 [ =24
X (x —1)3 J x ) X
" dx 5 c dx
1419, | ————. C\Vx® —1 1421, | —.
14.20. i
J 2 /xz_] 0 7= dx J (x2_1)5
14.22. | PN 1-x7dx. C\x?+4 14.24. | >N 9-x?dx.
J 14.23. [+ "dx. ]
. 2 . 2 [ [, .2
14.25. ]—4x dx. 14.26. L;xdx. 14.27. . 4—x“dx.
[ x o x
2 o 2 o 2
4 —x x°+4 x°+4
14.28. ; dx. 14.29. . x2 dx. 14.30. . . dx.
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15. HaiiTu HeonpeaeJleHHbI HHTErPaJ.

[ « 2
151 [ 4 5, [
Yaa-l NS
. 3 .«
154 [ 155 [ =L 4.
d Jx—7 Y xvJx-2
o 2 3
157, [ X% 158, [ X%
Jx—4 Jx+6
C\x+4 ( dx
15.10. dx. 1511, | ——.
[~ _x hd 3+ \/X—6
] 3
1513, [ X 15.14. dx
[ ,,lx_|_2 b 2+ \/x_8
1516, [ X 1547, [ &>
Yx—1 v 2+x+3
15.19. [/xdx 15.00, [ X
J x—-1 JJx+3
[ 2
15.22. ax__ 1593, dx
Y 3+Nx+5 J /x_3
15.25. dx 1506, [
JI+x—1 v 2+Jx+4
¥ « .3
1508 [ 1509, [ X7dx
i N
16. HaiiTu HeonpeaeJeHHbIH HHTErPaJl.
16.1. 16.2.
_ 3
.{3J; L Jr—1-23x-1 ,
(V;+1px 2 x—T+x—1
16.4. 16.5.
Jxdx J' 6\/x—1dx
x—4§/x7 %/x—1+\/x—].
16.7. 16.8.
x/;dx x4+ 3dx
1+4x Yx+3+8x+3

* x+1

S xJx+2
[ dx
(x+IWx+4

15.3. dx.

15.6.

x+2

15.9. dx .

J x-3

* dx

J;+3'
dx

\/;(x+3).
( /xdx

x+10
* dx

Jx(x=1)
* dx
I+x=2
* dx
x—2

I+x dr.

x++/x

15.12.

15.15.

15.18.

15.21.

15.24.

15.27.

15.30.

16.3.
Vox+1+32x+1

Vox+1

dx.

16.6.
J‘ N3x+1+42

N3x+1 +2\/3x+
16.9.

JR&4é&§HJLk

dx .




16.10.
Jxdx

Jl—‘W'

16.13.

cx +/x
dx

v \/;+1
16.14.
[ \/;dx

=2
16.19.
Vxdx
-3
16.22.
\/_+\/_
\/_+§/_
16.25.
Vxdx

. 3x—§/x7.
16.28.

Vardlx
J_+6J_

17. BbIYHCIUTH ONpe/ie/ieHHbIN HHTErpaJl.

3
dx

17.1.J‘ .
0(9+x2}\/9+x2
4
[ 2
17.4._[ xx_4dx
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16.11.
6«/x+3dx

Y t3+Jx+3
16.14.

J‘x—%/xjdx
xi]+%)
16.17.
" x+ x+\/>
. (1+\/_) =
16.20.
[ x—ldx
Jx—1+9x-1
16.23.
J‘de
Ix-Yx-1
16.26.
J'\/dex
1+3/x+3
16.29.
J‘x+§/x7+‘\5/;dx
x(1+§/;)

1
dx

17.2. j—
0 (x2 +3)3/2
V2

17.5. J.\/2—x2dx.
1

h x’dx
17.8. j—
0 (x2 +])2

16.12.

|

Of3x+1+1
\/3x+1—‘\3/3x+]

16.15.

dx
J‘3\/(2x+1)2 _Jox+1

dx .

16.18.

|

I1—+x+1

(e xiNar

16.21.

|
|

Nx+1-1

dx .
(3«/x+1 +INx+1
16.24.

N3x+1-1

Y3x+1+~/3x+1

16.27.

I

\/ x+12 Q/F

Jx+1 +\/x+l

16.30.

|

x+ 143 (x+1)7 +8x+

dx .

1

(e 1+ +1)

173, [V3-x2ax.

17.6. x2\/9—x2 dx.

2
1_
17.9. f X dx



17.10.

17.13.

17.16.

17.109.

17.22.

17.25.

17.28.

J x4 dx

p )
2

I dx
J§x4 x’ -3
1/2

xZ
3 dx.

=
2

quZ—Q

x4

V4—x2dn

dx.

3
1

0

IXZVX——XZdX.
0
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17.11.

6

I dx
2J3x2 x2 -9
17.14.

1

J dx
x2V1+x2

1/~3
J3/2

17.17. J\/l—xzdx.
1/2

v d
17.20. j—x

]x5Vx2—]
17.23.

3
Ix4v9—x2dm

x3dx

V9+x2.
J6

17.29. jV6—x2dL
0

0
3
1726.j
0

18. BeluncauTh onpeeieHHbIH HHTErpaJl.

18.1.

18.4.

18.7.

/2
" cosxdx

~Sm2x+1
0
7r/.3

od
g pdo.
/4
w/2

3

cos” x

j ——dx .
N sin x

n/4

/3
" sin” x

18.2. dx .

" dx

J cosx’
0
/2

188..[0@3xdn
/6

18.5.

17.12.

17.15.

17.18.

17.21.

17.24.

17.27.

17.30.

18.3.

18.6.

18.9.

'—;ﬁ ~— @'—:N
e
o
2
S

N0 S N —~

N
S
f—s
o
o |=
N
Co
&

2 O

~N
RN ESN
SN

)

\S}

N
~
“w

—
=

o
~N
+
=

o
3

()

x/2

Sm6xdn

NI+sinx dx.

71./2
/4
j1+@w

sin2x

/6



18.10.

18.13.

18.16.

18.19.

18.22.

18.25.

18.28

/2
dx

2+cosx
0
/4

Isin3 2xdx.

0

/2

" dx
Jsinx’
/3

n{Z

cos5 xdx.

2 S

/2
w/2
C dx

v sin3x
/3

T
. J‘ sin? %dx.

0

2 .
cos xszn4 xdx.
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/3

J‘ tgzxdx.
0

T

18.11.

Sinx

j (1 - cosx)3

/2
/4

18.14. dx.

18.17.

X X
cos—=cos—=dx.

18.20.
2 3

18.23.
18.26. I 0053 xsin2xdx.
0

T
18.29. Icos4 xsinzxdx.
0

I 2cosxsin3xdx.

/3

18.12. Jﬂ””Zxdw.

COS3 X
0

/8
j sinxsin3xdx.

0
T

18.15.

X 3x
18.18. j cosicosjdx.

0
/4

18.21. J sin3xcosSxdx.

0
/32

18.24. j (3200s2 4x—]6)dx .
0

T

18.27. IsinxsianSin3xdx.

/4
n/2

18.30. '[ cos xcos 3xcos Sxdx .
0

19. BoIyHCIUTh HECOOCTBEHHBI MHTErPaJl WU 10KA3aTh €ro

19.1.

19.4.

19.7.

PacxoauMoOCTb.

f (x+2)dx .
!#GQ+4x+1y

.3_x2

dx.
x2+4

2 S D¢

xdx

}V16x4—1.

1oz, [5 % 10 [ 2N,
n@ +4x+5) T J+4x
_] 0
o0 o0
19.5. —5543——. 19.6. 4¢3 .
:]x +4x+5 -Ix‘]+ln x)
o0 o0
19.8. arctg2)2c dx. 19.9. | xsinxdx.
_hﬁ]+4x v



19.10.

19.13.

19.16.

19.109.

19.22.

19.25.

19.28.

o0

J‘ 16 xdx
16x% —1

]

o0

x3dx

Ji6x?+1

xdx
Ji6x*+1
0

0
)

» 8

19.11.

19.14.

0
0
19.17. j
1

OSS
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16dx
rldx? +4x+3)

xdx

4x° +4x+5

dx
x? (x+]

19.20. J.LZ
Zx(lnx—l)

e

19.23.

o0

dx

'[(6x2 —5x+ I)lnj

» 8

19.26.

o0
o

19.29.

W'

dx
9x2 —9x+2

dx
x2 —3x+2

0
7dx
. 19.12. J‘ .
2_
_oo‘x 4x )En5

dx
19.15. J‘ il .
2 2
]/3(1+9x )arctg 3x

o0
19.18 I :
24+x L/narcth

dx
92t I(x2 +2x)ln3.

0, 5

19.27. r XZ dx
J\x" =1 I+x
—00
o0

19.30. ZL.
dIox =2x+1

20. BIyucJauTh HECOOCTBEHHBII HHTEIPaJl HJIH 10KA3aTh €ro

20.1.

20.4.

20.7.

PACXOUMOCTb.

20.2.

203J‘\/7

ln(3x 1)
3x—1
1/3

20.6. dx.

20.9. j 3 :
20x" =9x+1
1/4



dx
20.10. J‘ )
2%1—2x
/2

e
20.13.
_[ cos2x

0

1gx

dx .

2
I—=arcsinx

T
20.16. '[28 dx.

0 N 1-x?
20.19._[ dx .
| \/x2 —6x+9

1/3 3+i

e x
20.22. j 3 dx.
X

2dx

20.25. J‘
o N 64— x°

/2
3sm xdx

VCOSX

20.28.

20.11.

20.14.

20.17.

Q
—~
[\

o)
|
N
p ——
to

20.20.

20.23.

-3/4
20.26.

J‘ xdx
14 (x2 —1) In2

1/3

20.29. J‘ZL
09x —9x+2

In2dx

20.12. I (]—x)lnz(]—x) :

1/2

/6
cos3x

J\/ - Sm3x

20.24. I 2xdx

OV]—x4.

20.21.

21. BeruncauTs miomaab (pUrypbl, OrpaHUu4eHHOM JIUHUAMU, 3aJAHHBIMHU

B IIPSIMOYT'0JIBHOM CHCTEMe KOOPAMHAT.

21.1.
y=2x—x2+3,
y=x2—4x+3.

21.4.
x=arccosy,x=0,

y=0.

21.2.
1/x

e
y=—7-v=0
X
x=2,x=1.

21.5.

x=V4—y2,x=0,

y=0,y=1.

21.3.
y=(x+1),
y2 =x+1.

21.6.



21.7.

y:x2\/ §—x° ,y=0,
0<x<22)
21.10.

y=x\ 4—x2 ,y=0,

(0<x<2).
21.13.

y=]/(]+cosx),y:0,

x=n/2,x=—m/2.

21.16. y=xV9-x°,y=0.

(0<x<3).

21.19.
y:SinxCOSZx,y=0,
(0<x<m/2).

21.22.
y:xZ\/4—x2,y:0,
(0<x<2).

21.25.
y=Ve*-1,y=0
x=In2

21.28.
y=arccosx,y=0
x=0
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21.8.
yzx2 cosx,y=0,
(0<x<m/2).

21.11.

y=cos5 xsin2x,y=0,
(0<x<m/2).

21.14.

)c:41—)/2,)c=y2 —2y.

21.17.
y:(x—2)3,y:4x—8.

21.20.
y:4—x{
_ 2
y=x"-2x.
21.23.

y=Vd4—x?,y=0,

x=0,x=1.
21.26.

_ 2
y=cosxsin” x,y=0
(0<x<m/2)

21.29.
1

xVI+Ilnx ,

y=0,x=1,x=e3_

21.9.
y=arctgx, y=0,

¥=v3.

21.12.

x=Ve’—1,x=0,

yv=In2.
21.15.
y=x/(1+\/;).y=0,

x=1.
21.18.

y=x2\/16—x2 ,y=0

(0<x<4).
21.21.

y=(x-1Y,
y2 =x—1.
21.24.
x=(y-2),
x=4y-38.

21.27.

y=— 2
(x2 + 1)2

x=1I
21.30.

,y =0,

y=Ly=ef

22.Bo1yucanThb momaab GUurypbl, OrpaHMYeHHOH JIUHUIMU, 3aJaHHBIMH

napaMeTpuyecKm.

x:2\/Ecost,
22.1

| y=3\/§sint,
y=3 (y23).

x:2\/50033 t,
22.2.

y=\/§sin3t,
x=1 (xZ]).

x:8\/Ecos3t,
22.3

- y=\/35in3t,
x=4 (x24).



22.4,

x=32cos’ t,

y=sin3t,

x=4 (x24).

22.7.

x=6(t—sint),

y=6(1—cost),
y=6(0<x<1I27,y>6)
22.10.

x=6cost,

y=4sint,
y=213 (y2243)
22.13.

{x = \/E cost,

y=4\/35int,

y=4 (y24).
22.16.

x=8cos> t,
y=8sin3t,

x=1 (x>1I).
22.19.
{xzé’(t—sint),

y=8(1—cost),

y=12(0<x<16m,y>12).

22.22.
{x=3 cost,

y=_§8sint,

y=4\/§ (y24\/§).

117

22.5.
x=t—sint,
y=I1-cost,
y=1(0<x<2m,y>=1).
22.8.
{szCost,

y=4sint,

y=2 (y>2).
22.11.

{x=240053 t

y=2sin3t,

x=9\/§ (x29\/§).
22.14.

x:Z(t—sint),
{y=2(1—cost),
y=2(0<x<4m,y=2).

22.17.

{sz \/E cost,

y=5\/Esint,

y=5 (y=5).
22.20.

{xz \/E cost,

y=2\/5sim‘,

y=2 (y=2).
22.23.

x=16cos’ t
y:2sin3t,
x=2 (x=2).

22.6.

x=6(t—sint),
{y=6(1—cost),
y=9(0<x<12m,y>9).
22.9.

x=3cost,

{y:8sint,

y=4 (y=4).
22.12.

x=8cos> t,
y=4sin3t,

x=3\/§ (x23\/§).
22.15.

x=10(t—sint),
{yzl 0(1—cost),
y=15(0<x<20m,y>15).

22.18.

{x=4\/§cos3 t,

y=2\/§sin3t,

x=2 (x=2)

22.21.

x=4(t—sint),
y=4(1—cost),
y=4(0<x<87,y=4).
22.24.

{x=2c0st,

y=0sint,
y=3 (y23).



22.25.
x=4\/5cos3 t,
y:2\/35in3 t,

x=2 (xZZ).

x=4(t—sint),
22.28.
y=4(I—cost),

y=6(0<x<8m,y>6).
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22.26.

22.217.

x=2(t—sint),
{y=2(1—cost), {

3

x=16cos™ t,

y=sin3t,

y=3(0<x<47t,y23) x=6\/§ (y26\/§).

22.29.

x=6cost,
y=2sint,

y=\/§ (yZ\/g).

22.30.

x=3(¢t—sint),
y=3(1-cost),
y=3(0<x<6m,y=3).

23. BpruncauThs mjIomaab (pUrypbl, OrpaHUu4eHHOM JIUHUAMM,
3aJaHHBIMHU B MOJISIPHBIX KOOPAMHATAX.

23.1.
r=6cos3¢p,r=3(r=3).
23.4.

r=cosg,

r=sing

(0<p<r/2).

23.7. r=cosp,r=2cosg.

23.10.

r=]+\/5cosgo.

23.13. r=(5/2)sing,
r=(3/2)sing.

23.16.

r=4cos4gp.

23.19.r=2cosp,r=3cos¢.

23.22. r=2sin4p.

23.25. r=cosp—sing.

23.2.

r=1/2+sing.

23.5.
r=x/§cos(go—7r/4),

r=-2sin(p—n/4)
(z/4<p<3m/4).

23.8.

r=sing, r=2sing.

23.11.

r=1/2+cosg.

23.14.
r=4cos3p,r=2 (rZZ).

23.17.

r=+3cose,r=sing,
(0<p<n/2).

23.20. r=2cos@,r =2 3sing

(0<p<n/2).

23.23. r=6sin3p,r =3 (r>3).

23.26. r=cosg,

r=x/§cos(q0—7r/4)
(—mw/4<p<n/2).

23.3.
r=cos2¢g.

23.6.
r=4sin3¢),r:2(r22)

23.9.
r=sin3p.
23.12.
r=cos3¢.

23.15.
r=sin6g.

23.18.
r=cosp+sing.

23.21.
r=2cos6¢.

23.24.

r=3sing, r=5sing
23.27.

r=6sing,
r=4sing.
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23.28. 23.29. 23.30.

r=2sin@,r=4sing. r=1+2sing. r=sing,
r=\/§cos(go—7t/4)
(0<p<3n/4).

24. BbIYMCAMTh JUIMHY JIYI'M KpPHBO#M, 3aJaHHOW B NPSAMOYroJbHOMH
CHCTEeMe KOOPAMHAT.

24.1. 24.2. y=2—€", InJ3<x<In"/$§ .

y= I-x7° +arccosx, 0<x<8/9.

243, | > 15
y=2+chx, 0<x<I. 24.4. y=arcsinx—\ I—x ,OSxSE.
24 5. 24.6. y=I1-Insinx ,w/3<x<m/2.

y=e"+13, ln\/ESxSln@.
24.7. y=—arccosﬁ+ Vx=x*,0<x<1/4. 24.8.y=\ x—x° —arccosNx+5,1/9<x<1.

_ | . 2 X -X
24.9.y =—arccosx+v1-x=, 24.10. y:e e +3, 0<x<2.
0<x<9/16.
24.11. y=Insinx, n/3<x<m/2. [
Y 24.12.y=aVCCOS\/;— x—x° +4,
0<x<1/2.
2413, y=chx+3, 0<x<I. 2014, y=(e?*+e 2+ 3)/4,0<x<2.
_ X __—x
24.15. y= I+arcsinx— /]_xz’ 24.16. y—(l—e —e )/2, 0<x<3.
0<x<3/4.
24.17. y=Incosx+2, 0<x<n/6. 26.18. y:ln(xz—l), 2<x<3.
24.19. y=—Incosx, 0<x<m/6. 24.20. y:[n(]_xz), 0<x<1/4.
[ 24.22. y=I1-Incosx, 0<x<m/6.
24.21. y=2+arcsin\/;+ x—x2, g
1/4<x<1.
B 2
24.23. y=Inx, J3<x<\15. 24.24. y:xj_l’”‘Tx, I<x<2.

5
24.25. y= 1-x° +arcsinx, 0<x<7/9. 24.26. y=ln2—x, \/ESxS\/g.

24.27. y=e" +e, ln\/ESxSln\/E. 24.28. y=e" +6, ln\/gﬁxﬁln\/ﬁ.
2429, y=e*+26, I8 <x<in\24.  2430. y=In7—Inx, V3<x<+/8.
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25. BbIYHUCIUTD AJMHY 1YTH KPUBOH, 3aJaHHON MapaMeTPUYeCKH.

25.1.
{xzet(cosﬁsint),

y=e' (cost—sint),

w/2<t<m.
25.4.
{x=3,5(200st—cos2t),

y=3,5(2sint—sin2t),
0<t<m/2.
25.1.

{x = (tz —Z)Sim‘ +2tcost,

y:(2—t2 )cost +2tsint,

0<t<m/2.
25.10.

{x =¢! (cost +sin t),

y:et (cost —Sint),

x=2(cost+tsint),
y=2 Sint—tcost),
0<t<m/2.

25.19.
x:(t2 —2):int+2tc0st,
yz(Z—tz )cost+2tsint,

0<t<r.

25.2.
{x:2(2 cost—cos2t),

y=2(2sint—sin2t),
0<t<m/3.
25.5.

{xz(tz —Z)sint +2tcost,

y= (2 —t2 )ﬁost +2tsint,

0<t<m/2.
25.8.

x=e (cost +sint),
y:et(cost—sint),

0<t<3m/2.
25.11.

x=4(2cost—cos2t),
{y =4(2sint—sin2t),
0<t<m.
25.14.
{x—et (cost+sint),
yzet (cost —sint),

n/6<t<rm/A4.
25.17.

x=3(cost+tsint),
y=3 sint—tcost),
0<t<m/3.

25.20.
{x:6c0s3t,
y=6sin3t,
0<t<m/3.

25.3.
x=4(t—sint),
y=4(1—cost),

w/2<t<2m/3.

25.6.
{x=8(cost+tsint),

y=8(sint—tcost),
0<t<m/4.

25.9.
{x=4cos3t,

y:4sin3t,

w/6<t<m/A4.
25.12.

x=2(t-sint),
{y:2(l—cost),
0<t<2m/ 2.
25.15.
{x = (tz —Z)Sint+2t cost,
y= (Z—tz)cost+2tsint,
0<t<3m.

25.18.
{x=3(2cost—cos2t),

y=3(2sint—sin2t),
0<t<2m.

25.21.

{x—(t2 —2);l’nt +2tcost,

y=(2—t2)cost+2tsint,
0<t<m.



25.22.
xX= 4(cost+tsint),
y= 4(Sint—tcost),
0<t<2.

25.25.
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25.23.
xX= 2,5(t —sinl‘),
y= 2,5(1—cost),

w/2<t<T.

25.26.

t

x=e' (cost+sint),
y=e

—_

cost—sint),

{xz]Ocos t,

3

y:]OSin3t,
0<t<rm/2.

25.28.

x=3(t—sint),
y=3(]—cost),

T<t<2r.

x=6(cost+tsint),
y=6(sint —tcost),

0<t<r.

25.29.
{x:800s3t,
y=8sin3 t,
0<t<m/6.

X :icost—écosﬂ,

2
—lsint—lsinZt
y_2 4 b

n/2<t<2m/ 3.
25.30.
x= (t2 —2)sint+2t cos't,
y= (2—t2)cost+2tsint,

0<t<m/3.

26. BbIYMCJIMTH JUIMHY 1YTH KPUBOii, 32 JaHHOM B MOJISIPHBIX

26.1. p=I1—-sinp, —n/2<p<-n/6.
26.3. p=3(1+Singo), —/6<p<0.
26.5. p=5(1—cosgo), —1/3<p<0.
26.7. p:7(1—sing0), —/6<p<r/6.

KOOp/AUHATAX.

26.9. p=2¢, 0<p<3/4.

26.11
26.13

26.15.
26.17.

26.19.
26.21.
26.23.
26.25.
26.27.
26.29.

L p=2e>%"3 —p/2<p<n/2.
< 50/12

. p=Se , —1/2<5¢p<n/2.

p=3€3¢/4, 0<p<m/3.

,0=\/E€¢, 0<p<rm/3.

p=12¢"%%"3 0<p<n/3.

p=20, 0<p<5/12.
p=4p, 0<p<3/4.
p=50, 0<p<I12/5.

p=8cosp, 0Lp<r/4.
p=2sinp, 0<p<mt/6 .

26.2.
26.4.
26.6.
26.8.
26.10

26.12

26.14.
26.16.
26.18.

26.20.
26.22.
26.24.
26.26.
26.28.
26.30.

p=20, 0<p<12/5.

p=30p, 0<p<4/3.

p=2cosp, 0<p<r/6 .
p=6cosp, 0<p<m/3.

. p=8sinp, 0<p<m/4.

. p=3€3¢/4, —n/2<p<n/2.
p=\/Ee¢, —n/2<5¢p<n/2,
p=6e°?"3 _p/2<p<n/2.
p=4e??"3  0<p<n/3.
p=5e"?"12 0<p<n/3.
p=2(I-cosp), ~w<p<-r/2.
p=4(1—sin¢)), 0<p<n/6.
p=6(1+singo), —n/2<9<0.

p=8(1—cosp), —2r/3<¢p<0.
p=2¢, 0<p<4/3.
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27. BeruucauThb 00beM TeJia, 0Jy4eHHOro Bpamenuem ¢purypol @ Bokpyr
YKa3aHHOM OCH.

27.1. @ : y=sinx, y=0 (OSxﬁn), Ox. 272 @ - y=2x—x2, y=0, Ox.

273 @ - y2 —4x, e =4y,0x. 274. @ : p:2(1+cosgo), HOJISIPHAS OCh.
275. @ : x=2cost, y=5sint, Oy. 27.6.®: x=7cos t, y=7sin’t, Oy.
27.7. D : y:x2, 8x:y2, Oy. 27.8. D : x2/16+y2/]:], Ox .
279.®: y=e*, x=0, y=0, x=1,0x. 27.10®: x° :(y—])z, x=0, y=0, Ox.
27.11.®: y°=4x/3, x=3,0x. 27.12.0 : xy=4, 2x+y—6=0, Ox.
27.13. @ : x=+3cost, y=2sint, Oy. 271.14.0: x=cos’ 1, y=sin3t, Ox.
27.15. @ : y:2—x2, y:xz, Ox . 27.16. @ : 2y:x2, 2x+2y—-3=0, Ox.
27.17. @ : y:—x2+8, y:xz, Ox. 27.18. 9 : y=x—x2, y=0, Ox.
2719.@: y° =(x+4)’, x=0,0x. 27.20.®: y=2-x°/2, x+y=2, Oy.
2721.®@: y=x>, x=0, y=8, O. 27.22.®: y° =4—x, x=0, Oy.

27.23. 0 : y2 =X, x2 =y, Ox. 27.24. ® :\/;+\/;=\/E, x=0,y=0,0x.
27.25.®: y° =(x—1)’, x=2, Ox. 27.26.®: x°/9+y°/4=1, Oy.

27.27. @: x=41-y%, yz\Ex, y=0,0x. 2728 @ v =x?, y=1,0x.

2729 @ * x=3c0s’ t,y=4sin2t, 27.30. <D:x=6(t—sint), y:6(1—cost), Ox .

(0<t<z/2), Oy.

28. BpIuncJIMThH IJIOIA/Ib IOBEPXHOCTH, 00Pa30BaHHON BpalleHHeM JTyTH
KpHuBO# L BOKpYyr ykazaHHoii ocu.

28.1. L: 3y=x3(0SxS]), Ox.

28.2.

L

L: p2 =4cos2¢, nonsipHas oCh.
28.3. L: p=6sing, nonspHas och.

L

L

28.4. L: x=t—sint, y=I1—cost (0<t<2r), Ox.
28.5. L: x=cost, y=3+sint, Ox.

28.6. L: 3x=y3(03y32), Oy.

28.7. L: y=x’ /3 (-1<x<I), Ox.
28.8. L: x=cost, y=I1+sint, Ox.

28.9.L: x° =4+, orcekaemas npsimord y=2, Oy.
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28.10. L: p=2sin@, nonspHas ocCb.

28.11. L: ngcosq), MOJISIpHASA OCh.

3

28.12. L: x=3cos3t, y=3sin3t, Ox.

28.13. L: x=2cost, y=3+2sint, Ox.

28.14. L: pZ =9cos2¢, nonsipHas och.

28.15. L: y:x3 Mekay npsimbiva x=%2/3, Ox.
28.16. L: x=cos’t, y:Sin3t, Ox.

28.17. L: p=+/cos2¢ , nonspHas oCb.

28.18. L: y2 =4+ Xx, orcexaemas npsmort x=2, Ox.
28.19. L: x=2cos3t, y=25in3t, Ox.

28.20. L: x=cost, y=2+sint, Ox.

28.21. L: p=4singp, nonsapHas OCb.

28.22. L: y2 =2Xx, oTcekaeMas npsimoit 2x=3, Ox .
28.23. L:3y=x(0<x<2), Ox.
28.24. L: y=\/; , OTCeUeHHas npsimoit y=x, Ox.

28.25. L: y=x>/3 (-1/2<x<1/2), Ox.

28.26. L: p=2cos¢, nonsipHas oCh.

28.27. L:x=10(t—sint), y=10(I1—cost) (0<t<2r),0Ox.
28.28. L: x=3(¢t—sint), y=3(I—cost) (0<t<2z),0x.
28.209. L:yzx2 /2, orceuennas npsimoit y=3/2, Oy.
28.30. L: x=2(t—sint), y=2(1—cost) (0<t<2z),0x.

6. JMOOEPEHIIUAJIBHBIE YPABHEHUSA

1. HaiiTu o01ee pemernue (001mmii uHTerpaj) nudpdepeHnuaaibLHOro

ypaBHEHHSI.

11 y'zexzx(]+y2). 1.2. sinxey'=ycosx+2cosXx.

1.3 3y2—x2 1/ /x. 1.4. ctgx cos® ydx+ sin? xtg ydy=0.
1.5. (1+63y)xdx=e3ydy. 1.6. sin ycosxdy=cosysinxdx.

1.7. y'=e** /Iny. 1.8. ¢V dy = xdx.

2 i
19. 3% +ydy+xdx:0. 1.10. y'sinx=ylny.



1.11. e sin ydx+tg ydy=0.
1.13. (]+ex)ydy—eydx=0.

1.15. y' 1-x? —cos2y=0.

1.17. e*tg ydx= (]—e)C )S602 ydy.
1.19. y'+sin(x+ y)=sin(x—y).
1.21. (1+ex )yy’zex.

1.23. sinx tg ydx—dy/sinx=0.

1.25. I+(]+y’)ey =0.
1.27. y'ctgx+y=2.

2
1.29. (e_x dyj/x+dx/coszy=0.
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1.12. y':(2x—])ctgy.
1.14. sec’ xtg ydy+ sec? vitg xdy=0.
1.16. cosydx:2mdy+c0symdy.
1.18. (sin(2x+ y)—sin(2x—y))dx=dy/ sin y.
1.20. (yz + S)dx—(ex /x)ydyzO.
1.22.(cos(x—2y)+cos(x+2y))y' = secx.
1.24.3e* sin ydx+ (1 —e” )cosydy: 0.
1.26. cos® yey'—cos(2x+y)=cos(2x—y).

1.28. y’:(2y+1)tgx.
1.30. (sin(x+ y)+sin(x—y))dx+dy / cos y=0.

2. HaiiTu oOuree pemenue (o0muii marerpas) nugdepeHunajabHOro

ypPaBHEHHS.
2.1 y'wll+y2 =x? /y.
2.3.y—xy’:2(1+x2y').
25 y—xy'=1-x"y".

2.7, w/]—ydeer\/]—dey:O.

2.9. (xzy—y)zy’:xzy—)ﬂ-xz —1.
2.11. (xy—x)2 dy+ y(1—-x)dx=0.
2.13. 2xyy' = 1-x° .

2.15. (xz —I)y’—xyzO.

2.17. (y2x+y2 )dy+xdx= 0.

2.19. xy'—y :y2.

2.21. \/ﬁdx:xydy.

2.23. y’—xy2 =2xy.

2.25. 2x2yy'+y2 =2.

2.27. (xy+x3y)y'=]+y2.

2.29.y' /77 =3,

22.y'= (]+y2 )/(]+x2 )

2.4. (x+4)dy—xydx=0.

2.6. y’+y+y2 =0.

2.8. y2 lnxdx—(y—l)xdyzO.

2.10. (1+x3 )y3dx—(y2 —])Xde:0.
2.12. (1+x2)y'+y 1+x° =Xy.

2.14. y'=2xy+x.

2.16. y—xy’:3(1+x2y').

2.18. (xy3 +x)dx+ (x2y2 —y2 )dy =0.
2.20. (]+y2)dx—(y+yx2)dy= 0.
2.22. y+2y—y° =0.

2.24. (x2 +x)ydx+(y2 +])dy=0.
2.26. (x+xy2)dy+ydx—y2dx= 0.

2.28. (y+])y’:y/(\/1—x2)+xy.

2.30. xy)'= (1—x2 )/(]—y2 )
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3. Haiitu o0uree pemenue (00muid maTerpas) nudpepeHuuajbHOro

yPaBHEHHSI.
3.1. 2)c3y’:y(2x2 —y2 )

3.3. (y+J;y)dx=xdy.

3.5. xy'=w/x2 —y2 +y.

3.7. y:x(y'—)f/eT/)

39. y'=y/x—1.

311 y'x+x+y=0.

3.13. y—xy'=xsec(y/x).

3.15. y2—3x2)dy+2xydx=0.
3.17. (x+2y)dx—xdy=0.
3.19. (x—y)dx+(x+y)dy=0.
3.21. (y2 —2xy)dx+x2dy:0.
3.23. yz +x2y’=xyy’.

3.25. xy'—y=xtg(y/x).

3.27. xy'=y—xe’’*.

3.29. xy'—y =(x+y)n((x+y)/x).

3.2. (2\/97)2 —y)dx+ xdy=0.
3.4. xy’+y(ln(y/x)—])=0.
3.6. (xz +y2 X+ 2xydy=0.

3.8. (y2—2xy x—xzdy=0.

3.10. ny’:y(x+y).

3.12. y'=x/y+y/x.

3.14. (x+2y)dx+xdy:0.
3.16. (2x—y)dx+(x+y)dy=0.

3.18. xdy—ydx=\1x2 +y2dx.
3.20. (x—y)ydx—x2dy=0.
3.22. xy+y2 =(2x2 +xy)y'.
3.24. ydx+(2J;y—x)dy=0.
3.26. (xZ —2xy)y’=xy—y2.
3.28. xy'=ycosln(y/x).

3.30. (4x2 -|-3xy+y2 x+(4y2 +3xy+x2}1’y:0.

4. HaiiTi yacTHOe pelieHue (YaCcTHbIA MHTErpan) auddepeHuuajbHOro

YPAaBHEHHUS.

4.1.

(xy'~1)inx=2y, y(e)=0.
4.3.

x(y'-y)=e*, (1)=0.

4.5.

y=x(y"—xcosx), y(x/2)=0.
4.7.

bty )=y, 1(0)=1.

4.9.

(Sinz Y +xctgy)y’:], y(0)=7r/2.

4.11.
y'=y/(3x—y2), y(0)=1.

4.2,

xy'+y=sinx, y(7r/2)=2/7r.
4.4,

(xZ —I)y’—xy:x3 —X, y(\/z)zl.
4.6.

(]—xz )y’+xy:], y(O):].

4.8.

y’ctgx—y=200s2 xXctgx, y(0)=0.
4.10.

xy—2y=2x?, y(1)=0.

4.12.

y'=2x(x2 +y) y(0)=0.
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(1-2xy)y'=(y—1), y(0)=1.
4.15.

(x2 + ])y’+4xy =3, y(0)= 0.

4.17.

V'+ytg x=secx, y(0)=0.
4.19.

(I=x)y'+y)=e", ¥(0)=0.
4.21.

(xy'—Zy)+x2 =0, y(0)=0.
4.23.

(x+])y’+y:x3+x2, y(0)=0.
4.25.

(Zey—x)y’zl, y(0)=0.

4.217.

xy'+Hx+1)y=3x7e¢", y(1)=0.
4.29.

xy+y=Inx+1, y(])=0.

5. Haiitu pemenne 3agayu Komm.

5.1.

’ 2 _ X 2 —
—my—e (X+]) ,y(O)—]
5.3.

y'—2y/(x+1):(x+1)3,y:(0):]/2_

5.5.
y’—4xy=—4x3,y(0):—§.
S

y+y =x,y(0)=1.

5.9.
y’—y/x:—Z/xZ,y(I)zl.
5.11.

y’+§y:x3,y(]):—5/6.
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4.14.

y-y=e*, y(0)=1.
4.16.

2
X

xy+y+xe ™ =0, y(I)=1/2e.

4.18.

cos ydx =(x+ 2 cos y)sin ydy, y(0)=7r/4.
4.20.

x2y’=2xy+3, y(]):—l.

4.22.

V'+2xy=xe " ’ ., ¥(0)=0.

4.24.

y’—3x2y—x2ex3 =0, y(0)=0.
4.26.

X2y +xy+1=0, y(1)=0.

4.28.

xy’+x:4y3+3y2, y(2):].

4.30.

(2x+ y)dyz vdx+4In ydy, y(0)= 1.

5.2.
y'+xy=—x3,y(0)=3.

5.4.
V' +2xy=xe " ’ sinx, y(0)
5.6.
y' —ycosx=—sin2x, y(0)

1

3

5.8.

Y __Imx oy
y-o=——=yl)=1.
5.10.

y' —ycosx=sin2x, y(0)=—1.
5.12.
y'—y/x=x2,y(])=0.



5.13.

, 2xy

— = 1+x°,9(1)=3.

1+x° y()

5.15.

3y 2 B
y +7—x3,y(1)—].
5.17.

XY X )2
y 2]—x2 _Z’y(o) 3
5.109.

Y +yigx=cos’ x, yz/4)=1/2.

5.21.

Y " B
e R (x+1),y(0)—].
5.23.

LY 1
y +x—smx,y(7t)—n.

]+x2 ]+x2
Y _ X+l & _
527. y'+ = € (])-e
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6. HaiiTu pemenue 3anaun Kouu.

6.1.
3(0+y)=xp", 1(1)=3.
6.3
y—y=2x",3(0)=1/2.
6.5.

2xy'-3y= (ZOx +12jy )=1/242.

6.7.
y'+2xy:2x3y3,y(0):\/§_
6.9.

xy+y=y lnx y() 1.

6.2.

5.14.
yr-l—yCOS)c:ésian, y(O):O_
5.16.

!_L: 2 1=
Y=ix2-* +2x,y( 1) 3/2.
5.18.

r Y . T

——= = |=1.
Y5 xsmx,y(zj
5.20.

Y _ 2
1)=1

Vg o=x7, ()
5.22.

, 2x-=5

-y =5y(2)=4

X

5.24.

Y lnx
—=—==-2— yll)=1
== ==2==,y(1)

5.28. y'+1_2

5.30. y'+2xy= —2x3,y(1) el

V+4x7y = 4(x3 +1)e_4xy2,y(0): 1.

6.4.
x)
6.6.
2(y"+xy)=(1+x)e
6.8.

—y=

—yz(lnx+2)lnx, y(1)=1.

7 (0)=2.

3(xy'+y)=y2 In x,y(l)z 3.
6.10.

2y'+ycosx= y_] cos x(1+sinx),y(0)=1.



6.11.

Vx> y =4y e?* (]—x3),y(0):—].
6.13.

3y +2xy=2xy Ce ¥ ’ (0)=—1.
6.15.

2xy'-3y= —(5x2 +3)y3,y(])= 1/+/2.

6.17.
Ixy'+5y = (4x—5)y4, y(1)=1.
6.19.

2y'+3ycosx = X (2+ 3c0sx)y_1,y(0) =1.

6.21.

V'—ytgx= —(2/3)y4 sin x,y(O) =1.
6.23.

xy’+y=xy2,y(1)=l.

6.25.
y+xy=(1+x)e>y?,9(0)=1.
6.27.

)cy’+y=2y2 lnx,y(])z]/Z.

6.29.

20y +y)=xy” 3(1)=2.
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6.12.

Y=y =xy°,3(0)
6.14.
2xy'+y)=y’ Inx, y(I)
6.16.
y+y=xy",3(0)=1.
6.18.

V'+2ycthx= yZ chx,y(1)=1/shl .
6.20.

2y'+xp)=(x—1)e*y, y(0)=2.
6.22.

2y'+3ycosx=(8+ IZcosx)ery_] 1(0)=2
6.24.

4y'+x°y= (x3 + 8)e_2xy2, y(0)=1.
6.26.

8xy’—]2y=—(5x2 +3)y3,y(])=1/\/§.
6.28.

2y+y)=xy",3(0)=2.

6.30.

Vixy=(x=1)e*y? 1(0)=1.

1.

2.

7. MeT0/10M U30KJIMH MOCTPOUTH HHTEIPAJIbHYI0 KPUBYIO, IPOXOASIILY IO

yepe3 TOUKy M.

71 y'=x’—y, M(1,1/2).
7.3. y'=xy, M(O,]).

75. 2(y+y)=x+3, M(1,1/2).
7.7. xv'=2y, M(13).

7.9. y’:y—x2, M(—3,4).
711 y'=(y—1)x, M(1,3/2).
713, y'=3+y7, M(1.2).
715,y +2)=y, M(22).
7.17. y'=y—x, M(9/2,]).
7.19. y'=xy, M(O,—]).
7.21. y'=x+2y, M(3,0).

72 y'=x’—y, M(23/2).
7.4. yy'=—x, M(2,3).

7.6. 3yy'=x, M(],]).

78. y'=3y?"3, M(13).
7.10. y'=x(y—1), M(1,1/2).
712, y'=y—x, M(2,1).
714, y'=y—x, M(4,2).
7.16. y’:xz—y, M(O,I).
7.18. x2—y2+2xyy’:0, M(—Z,—]).
7.20. y'=x+2y, M(],Z).
7.22. yy'=—2x, M(0,5).
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7.23. 3yy'=x, M(—3,—2)- 7.24. y'=§—;, M(],I).

7.25. x° —y2 +2xyy/ =0, M(_g, ])_ 7.26. W+x=0, M(—2,—3),
7.27. yy’:—g, M(4,2). 7.28. xy'=2y, M(2,3).

7.29. y’:2+y2, M(I,Z). 7.30. x2—y2+2xyy’:0, M(Z,I).

8. HaiiTu o0u1ee pemenue nuddepeHnnanbHOro ypaBHeHuUsl.

8.1. Xy": y'. 8.2. y"Xll’lX:y'. 8.3. XZy":y'Z
8.4. y'=)y'+x. 8.5. xy"—y'=xe". 8.6. 2x)"sy'=1"" 4.
8.7. xy":y’+x2. 8.8. x2y"+xy =1. 8.9. y'— yl] (x ])_
X
8.10. xy"=y’ln(y’/x). 8.11. y'xlnx=2y". 8.12. y"+ y"tgx=secx.
8.13. y"igx=y"+1. 814 (1-x2)y'—xy' =2. 8.15. y'+dy'=2x°.
8.16. y'=—x/y. 8.17. y"ctgx+y'=2. 8.18. y"+)'=sinx.
8.19. xy"+y'=lnx. g0, (1+x%)y'=2xy’. 8.2L x(y"+1)+)y'=0.
8.22. X3 y"+x’y'=1.  823.2x)'y'=y"’+1. 824 y'-2y'ctgx=sin’ x.
8.25. y"+)'tgx=sin2x. gog. y"+2xy’2—0 8.27. y"+4y'=cos2x.
8.28. 2xy'y"=y?—1. 829 y'xinx=)". 8.30. x"—)'=2x"¢"
9. HaiiTu pemenue 3anaun Kouu.
9.1. 9.2.
3 »" 4( 4 1) (0)=~2,y'(0)=+2. y"+8sinycos3y=0,y(0)=0,y’(0):2.
9.3. 9.4.
y"+50sz’nycos3 y:0,y(0):0,y’(0)=5. y"=72y3,y(2):], y’(2):6.
9.5. 9.6.
y'=8y", 3(0)=1,y'(0)=2. Yy’ +36=0, Y(0)=3, y'(0)=2.
9.7. 9.8.
V'yT +4=0, y(0)=—1, y’(O):—Z. y":]8sin3ycosy, y(1)=7r/2,y'(1):3.
9.9. 9.10.
y"=23in3ycosy=0,y(1)=7r/2,y'(1)=]. 4y3 "= 4—16,y(0):2\/§,y’(0)=1/\/§.
9.11. 9.12.

=yt =16, 5(0)=272,y(0)=N2.  y"=50y7,¥(3)=1,1'(3)=>5.



y'y> +64=0,y(0)=4,y'(0)=2.

y”+25inycos3 y :O,y(O):O,y'(O)z 1.

9.23.

y"=323in3 ycosyz(),y(])=7r/2,y’(])=4.
9.25.

y'=98y> , W(1)=1,y'(1)=7.

9.27.

V'Y +49=0,9(3)=-7,y'(3)=—1.
9.29.

43 y"=16y* —1,9(0)=2/2,y(0)=1/~2.

10. HaiiTu o01ee pemeHue Kaxaoro u3 auddepeHnuajabHbIX YpaBHEHHH.
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9.14.

y"'y? +25=0,9(2)=-5,y'(2)=—1.
9.16.

V'+1 8Sinycos3 y=0, y(0)= O,y'(O): 3.
9.18.

y”:8sin3 ycosy,y(]):n/2,y’(1):2,
9.20.

y":32y3,y(4):],y’(4):4.

9.22.

V'’ +16=0,y(1)=2,y'(1)=2.

9.24.

V'+32sin yc0s3 y:0,y(0):0,y’(0):4.
9.26.

y”=505in3 ycosy=0,y(1)=7t/2,y’(1)=5.
9.28.

y'=18y°, y(1)=1,y'(1)=3.

9.30.

y'y? +9=0,3(1)=1y'(1)=3.

10.1. a) 4y"-8y'+3y =03 6) y"'-3y'=0; B) y'-2y'+10y=0.
10.2. a) y"+4y'+20y =03 6) y"'-3y'-10y=0; B) y"-16y=0.

10.3.a) 9y"+6y'+y=0; ©0) y"—4y'-21y=0;

B) V'+y=0.

104.a) 2y"+3y"+y=0;6) y"+4y'+8y=0;B) y"-6)'+9y =0.
10.5.a) y"'-10y'+21y=0306) y"-2y'+2y=0;8) y"+4y'=0.
10.6. a) y"+6)'=0;06) y"'+10y'+29y=0;8) y"-8V'+7y=0.
10.7. a) y"'+25y=0;6) y"+6y'+9y=0;8) y'+2y'+2y=0.
10.8. a) y"-3)'=036) y'-7y'-8y=0;8) y'+4)y'+13y=0.
10.9. a) y"-3)y'—4y=03;6) y"+6)y'+13y=0;8) y"'+2y'=0.
10.10. a) y"+25y'=036) y"'-10y'+16y=0;8) y"-8y'+16y=0.
10.11.a) y"-3y'—18y=0;6) y"-6y'=0;8B) y"+2)'+5y=0.
10.12.a) y"—6y'+13y=0;6) y'-2y'-15y=0;8) y"-8y'=0.
10.13.a2) y"+2y'+y=0;6) y"+6)y'+25y=0;8) y"'—4)'=0.
10.14.a) y"+10y'=0;06) y"-6)'+8y=0;8B) 4y"+4)y'+y =0.
10.15.a) y"+5y=0;6) 9y"-6)'+y=0;8) y"+6)'+8y=0.
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10.16. a) y"+6y'+10y=0;6) y'—4)y'+4y=0;8) y"-5)y'"+4y=0.
10.17.a) y"—y=0;0) 4y"+8y'-5y=0;8) y"-6)'+10y=0.
10.18. a) y"'+8y'+25y=0;6) y"'+9y'=0;B) 9)"+3y'-2y=0.
10.19.a) 6)"+7y'-3y=0;06) y'+16y=0;8) 4y"—4y'+y=0.
10.20. a) 9y"-6y'+y=0;6) y"+12y'+37y=0;B) y"-2y'=0.
10.21.a) y"+4y=0;06) y'-10y'+25y=0;8B) y"'+3)'+2y=0.
10.22.a) y"—y'-2y=0;6) y"+9y=0;8) y'+4)'+4y=0.
10.23.a) y"—4y'=0;06) y"—4y'+13y=0;8) y"'-3)y'+2y=0.
10.24.a) y"-5y"+6y =03 6) y"'+3y'=0; B) y'+2y'+5y=0.
10.25. a) y"-2y'+10y=0;06) y"+y' -2y =0;8) y"-2)'=0.
10.26.a) y"'—4y=0;6) y'+2y'+17y=0;8) y"—)'-12y=0.
10.27.a) y"+)'-6y =0;6) y"+9y'=0;B) y"-4)'+20y=0.
10.28. a) y"—49y=0;6) y"—4y"+5y=0;8) y"+2y' -3y =0.
10.29. a) y"+7y'=0;06) y"-5y'+4y=0;8) y"'+16y=0.
10.30.a) y"—6y"+8y=0;06) y"+4y'+5y=0;8) y"'+5)'=0.

11. HajiTtu o0uiee pemenue q1uppepeHInaIbLHOTO YPABHEHUS.

11.1. y"+y=2cos5x+3sin5x. 11.2. y"—4y'+4y=ezx sinbx.

11.3. y"+6y’+]3y=e_3x COSX. 11.4. y"+2y'+5y=—17sin2x.

11.5. y"+2y'=6e" (sinx +cosx). 11.6. y"—4y'+8y =€ (3sinx+5cosx).
11.7. y"+6y'+13y=e > cos5x. 11.8. y"'—4y'+4y =—e°* sindx.
11.9. y"+2y"+5y =—cosx. 11.10. y"+y=2cos7x—3sin7x.
11.11. y"+2y'=3e™(sinx+cosx). 11.12. y"—4y'+8y =e*(2sinx—cosx).
11.13. y"+6y'+13y =e > cos8x. 11.14. y"—4y'+4y =€~ sindx.
11.15. y”—4y’+4y:—62xsin6x. 11.16. y"+2y'+5y=10cosx .

11.17. y"+y=2cos7x+3sin7x. 11.18. y"+2y’=4ex(sinx+cosx).

11.19. y"—4y'+8y =e*(5sinx—3cosx). 11.20. y"+2y'=-2e"(sinx+cosx).
11.21. y"—4y'+4y=82xsin3x. 11.22. y"+2y'+5y =—sin2x.

11.23. y"+y =2cos3x—3sin3x. 11.24. y"+2y’=ex(sinx+cosx).

11.25. y"—4y'+8y=e*(~3sinx+4cosx). 11.26. y"+6y’+]3y=e_3x cos4x .
11.27. y"—4y'+4y=62xsin5x. 11.28. y"+2y'+5y=—2sinx.

11.29. y"+y=2cos4x+3sin4x. 11.30. y"+2y'=10e"(sinx+cosx).
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12. HaiiTu pemenue 3aaayu Komm.
12.1. y"—12y'+36y =32cos2x+24sin2x, y(0)=2,y'(0)=4.
12.2. y'+y=x> —4x’ +7x—-10, y(0)=2,1'(0)=3.
12.3. y"—y=(14—-16x)e™™, y(0)=0,y'(0)=-1.
12.4. y"+8y'+16y=16x> —16x+66, 1(0)=3,1'(0)=0.
12.5. y"+10y'+34y=—9¢>*, 1(0)=0,y'(0)=6.
12.6. y"—6y'+25y=(32x—12)sinx—36xcos3x, y(0)=4, y'(0)=0.
12.7. y"+25y =e*(cos5x—10sin5x), y(0)=3, y'(0)=—4.
12.8. y"+2y’+5y=—8 “sin2x, ¥(0)=2,1'(0)=6.
12.9. y"-2y'+y=—12cos2x—9sin2x, y(O) -2, y’(O):O.
12.10. y"—6y'+9y =9x° —=39x+65, (0)=—1,1'(0)=1.
12.11. y"+2y'+2y = 2x° +8x+6, y(O) —1, y'(O) 1
12.12. y"-6y'+25y =9sindx—24cos4x, y(O) 2y’(0)=—2.
12.13. y'—14y'+53y =53x7 —42x° +59x—14, ¥(0)=0, y'(0)=7.
12.14. y"+6y=e"(cos4x—8sin4dx), ¥(0)=0,y'(0)=5.
12.15. y"—4y'+20y =16xe”~, y(0)=1,y'(0 )
12.16. y"—4y =8¢", y(0)=1, y'(0)=-8.
12.17. y"—]Oy'+25y:e5 , y(O)z],y'(O)zO.
12.18. y"+y'—12y = (]6x+22) > 9(0)=3.y'(0)=5.
12.19. y"=2y'+5y=5x" +6x—12, ¥(0)=0,y'(0)=
12.20. y"+8y'+16y=16x> +24x° —10x+8, ¥(0)=1,1'(0)=3.
12.21. y"-2y'+37y =36¢€" cos6x, y(0)=0, V' 0)26.
12.22. y"-8y'=16+48x> —128x°, y(0)=—1,y'(0)=14.
12.23. y"+12y'+36y=72x> -18, 1(0)=1,y'(0)=0.
12.24. y"+3y'=(40x+58)e?*, »(0)=0, y'(0)=
12.25. y"-9y'+18y = 26cosx 8sinx, y(O):O y’ 0)22.
12.26. y"+8y'=18x+60x> —32x7, 1(0)=5,y'(0)=2.
12.27. y"'-3y'+2y=—sinx—7cosx, y(O) 2, y'(0)=7.
12.28. y"+2y'=6x" +2x+1, y(0)=2,y'(0)=2.
12.29. y"+16y=32¢**, »(0)=2,1(0)=0.
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12.30. y"+5y'+6y =52sin2x, y(0)=-2,y'(0)=-2.

13. HaiiTu o6u1ee pemenue 1uddepeHunanbHOr0 ypaBHeHUsl.

X " ’ _ —X
13.1. y'—2y'+2y = e 13.2. y"+2y'+y=3e “Jx+1.
sin” x
13.3. y"+2y'+2y =€ “ctgx. 13.4. y"+y=—ctg’x.
13.5. y'-2y'+2y =e* / sinx. 13.6. y"—y’zezx-cos(ex).
13.7. y"=2y'+y=e*/x°. 13.8. y'—y'=e** -sin(ex).
139. y"+y =tgx. 13.10. y"+y=tg’x.
13.11. y"+4y=ciglx. 13.12. y"+y=2/sin’ x.
13.13. y"+y =ctgx. e X
13.14. y"+2y'+5y = :
VY= i ox
13.15. y"-2y'+y=¢e" /x. 13.16. 149y =
Y= o3
" ’ _ X X
13.17. y"+2y'+y=e ~ /x. 13.18. 'y = e
e* +1
13.19. y"+y=1/cosx.
13.20. y"+4y = :
VY= cosox
13.21. y"+y=1/sinx. 22X
13.22. y"—4y'+5y = :
VY= osx
13.23. y'"+4y=1/sin2x. ‘
Yoy Siex 13.24. y"+y = szx :
cos” x
13.25. y"+4y =tg2x. 1
13.26. y"+9y = :
VY= in3x
" ' _ —2x 3 —X
13.27. y"+4y'+4y=e “" /x". 13.28. y"+2)'42y = e
cosx
" !/ 2 3
13.29. y"—4y'+4y=e /X7, 13.30. y"_|_2y'+y:xex+%_
xe

14. HaiiTu pemieHue cucteMbl 11 depeHunaIbHbIX yPABHEHHUI.

X'=x+4y, x'=3x+y, =y,
14.1. 4 14.2. d 14.3. =Y
V'=x+y. V'=x+3y. y'=x.



V'=2x+8y
xX'=x+4y,
14.7. Y
V'=2x+3y
x'=7x+3y,
141.{ Y
Vi=x+5y
r:4 —,
1413.{x Y
Vi=—x+4y
x'=2x+8vy,
14.16. Y
Vi=x+4y
x'=5x+8vy,
14.19. 4
V'=3x+3y
'=3x+y,
1422, 17 70T
V'=8x+y
xX'=x-35y,
1425{ 4
y'=-x=3y
x'==5x+2v,
14.28. Y
V'=x—-6)y.

7. ©YHKIIMU HECKOJIBKUX ITEPEMEHHBIX

1. HaiiTu o0JiacTh onpeneieHusi GyHKIUM.

1.1. z= h& 2—x2)
13. z= arcca<x4a2 ).
15. z= M@ X2 - )

1.7. z= I/ﬁx +gy -5.

19. z= arccaix+1y)
2 2

111 z=+/9—x" -y~ .

1.13. z= 2x2—1y2.

1.15. z= J?y/(xz +y2).

1ilz:amndxﬁﬁ.

1.2. z:5/(4—x2 —y? )
1.4. z=In(2x~-y).
16. z=I-x—-y.

18.221/@2+y2—6)

1.10.
1.12.
1.14.

1.16.
1.18.

z=3x+y/(2—-x+y).
z=M@2+y2—ﬂ.
z=4xy/(x=3y+1).
z=arcsin(x/y).

Z=7x%%«x—3y+])



1.19.

1.21.

1.23.
1.25.

1.27.
1.29.

2. 1.

2.3.
2.5.

2.7.
2.9.

2.11

2.13.
2.15.

2.17.

2.19.
2.21.

2.23.
2.25.

2.27.
2.29.

3.1.
3.3.

z=x3y/(3+x—y).
z=arcsin(2x—y).

Z:\/3—x2—y2.

z=4x+y/(2x-5y).

135

1.20.
1.22.

1.24.

1.26.
1.28.

1.30.

Z:ew/x2+y2—].

z =4xy/(x2 —y2).
z=3xy/(2x-5y).
Z=2/(6—x2 —yz).

z=q/3x—2y/(x2 +y2 +4).

2. HaiiTi yacTHbIe MPOU3BOAHBIE 1-T0 nmopsiaka GyHKIHH.

2.2. z =cosw/x2 +y2 ,
2.4. Z:tg(x3y4).
2.6. Z=€2x2_y5 :
2.8. z:arcsin(2x3y).

z= arctg(xyz )

Z=Sinw/x—y3 :
z=ctg(3x—2y).
Z=ln(J7y—1).

z= arctg(x2 /y3 )

. Z :tg( (Zx—yz)/x).

z= arccos(x —y2 )

z= cos((x—y)/(x2 +y2)).
z= e_( T4y )
Z=arcsin,/xy .

z= cos(x3 —2xy).

z= tg(x3 +y2 )

2 4y?

z=e

z=e
z=arccos(y/ x).

2.10.

2.12.
2.14.

2.16.

2.18.
2.20.

2.22.
2.24.

2.26.

2.28.
2.30.

z=c0s(x—\/xj7}
z=sin((x+y)/(x-y)).
z=cigx/(x-y).
z=ln(3x? - 37

z=arcctglx’ /y).

Zzsinq/y/ix+yi.

z= ln(y2 —e_x).
z= arctg(x2 +y2).

Z=Sin\/y/x3 :
z=clg xy3.
z=ln(3x2—y4).

3. HaiiTu yacTHbIe POU3BOAHBIE BTOPOr0 MOPSIAKA (PYHKIUH.

z=eV"Y,

zZ= arccos(x -5 y).

3.2. z=ctg(y/x).

34. z= cos(x2y2 —5).
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35 z=c0s(3x—y3). 3.6. z=arcsin(x—2y).
37 Z:ln(5x2 _3),4). 3.8. z=arctg(5x+2y).
39. z=In(3xy—4). 3.10. z=Inl4x? - 55°).
3.11. z=arcsin(4x+y). 310 z=2X +Y

3.13. z=sin/xy. 3.14. z=1g./xy.

3.15. Z:arctg(3x+2y). 3.16. 7 = sin /xsy.

3.17. z=arcctg(x—4y). 3.18. z=arccos(4x—y).
319. Z:tg(xyZ). 3.20. z=arctg(2x—y).
391, Z:exz—yz_ 3.22. z:ctg(x+y).
3.23. z=1g(x/ ). 3.24. z:cos(xy2).

395 - :Sin( 2 —y). 3.26. z=arctg(x+y).
3.27. z=arcsin(x—y). 3.28. z=arccos(2x+y).
3.29. z=arcctg(x—3y). 3.30. z=ln(3x2 —2y2).

4. Haiitu noyiHbIi a1 depenunan GpyHKuum.

4.1. Z=ctg(y/x). 4.2. z:ln(SxZ —2y2).
43. z=xy? =3x7y+1. 4.4. z=arcsin(x+y).
4.5. Z:2x2y2+x3y—y3. 4.6. Z=7x3y—J7y.

4.7. z=arcsin((x+y)/x). 48. 7=tV

4.9, Z=arcctg(x—y). 4.10. z:tg((x+y)/(x—y)).
411 z=x"y siny-3y. 4.12. z=~/3x )% +x.
4.13. z:arcsin(xy)—Sxy2. 4.14. z=arccosx+y).
4.15. z:cos( 2—y2)+x3. 4.16. Z:2—x3—y3+5x.
4.17. z:5xy—3x3y4. 4.18. z:7x—x3y2 +y4.
4.19. z=arcctg(2x—y). 420 z=V7".

4.21. z:2x3y—4xy5. 4.22. z:ln(x+xy—y2).
4.23. z=arccigx++ly . 404, z:\/3x2—2y2+5.
4.25. Z=5xy4 —|—2x2y7. 4.26.z =arctg(2x~y).

2 4
4.27. Z:\/x2+y2—2xy. 428. z=y" —3xy—x".



4.29. z= cos(3x+y)—x2.

4.30. z :ln(y2 —x? +3).

5. HaiiTy npou3BOIHYIO CJ10KHOM PyHKIHMH.

5.1.
uzxzey,x=cost,yzsint.
5.3.

uzxy,x=et,y=ln t.

5.5.

uzxze_yx, X =sint, y=sin2t.
5.7.
u=\/x2+y2+3,x:lnt,y=t3.
5.9.

uzex_zy,XZSint,y=t3.

5.11.
uzyx,x=ln(t—]),y=e
5.13.
u=e
5.15.

t/2

y_Zx_l, X =cost, y =sint.

u=arccod2x/ y),x=sint,y=cost.

5.17.
u=ln(er+ey)x=t2,y=t4.
5.19.

u=x/y,x=et,y=2—62t.

5.21.

u=\/x+y2 +3,x=lnt,y=t2.
5.23.

u=y2 /x,x=1-2t,y=1+arctgt.
5.25.
u=x’+y+3, x=lnt, y=1.
5.217.

u=x/y—-y/x, x=sin2t, yztgzt.
5.29.

uzy/x,xzet,y:]—e%.

5.2.
uzln(ex+ey),x=t2,y=t3.
5.4.
uzey_zx,x=sint,y=t3.
5.6.
uzln(e_x+ey),x=t2,y=t3.
5.8.

u =arctg(xy), y=t+3 y=¢.
5.10.
uzln(ex+e_y),x=t2,y=t3.
5.12.
u=e
5.14.
u= arcsin(x/ y), X =sint, y =cost.
5.16.
u=x2/(y+1),x=]—2t,y=arctgt.
5.18.

u=arctg(x+y), y=t2 +2, y=4—t2.
5.20.

u:ln(e_)C +e_2y). x=t2, y:(1/3)t3.
5.22.

uzazrcsin(x2 /y) x=sint, y=cost.
5.24.

u=y/x—x/y,x=sint, y=cost.

5.26.
u= arcsin(x/Zy),x =sint,y =cost .

y_2x+2, X =sint, y =cost .

5.28.

u=+x+y+3, x=lInt, y:tz.
5.30.
U= arcsir(Zx/y),x =sint,y =cost.
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6. HaliTh yacTHbIe MPOU3BOAHBIE 1-r0 mopsinka pynkuuu z(X,y), 3aJaHHOI

HEHABHO.

6.1. e —xyz—x+1=0.
6.3. x° +y2 +z°2—2xz=2.

6.5. x3+y3+23—3xyz:4.
6.7. 3x—2y+z=xz+5.
6.9. x+y+z+2=xyz.
6.11. x2+y2+22—xy:2.
6.13. x2+y2+z2
6.15. ¢“ +x+2y+z=4.
6.17. xyzzz—l.

6.19. x3+3xyz—23 =27,
6.21. z3+3xyz+3y=7.

6.23. x2+y2+22—6x=0.

6.25. e“  =cosxcosy+1.

6.27. x° +2y° +32° =59,
6.29. z° :xy—z+x2 —4.

=y—z+3.

6.2. x2+y2+22+2xy—yz—4x—3y—Z:0.
6.4. x° —3y° +2° = 2xp+6x—2y—-8z+20=0.
6.6. x> —y° —z? + 2x+6z—4y+12=0.

6.8. x3+2y3+z3—3xyz—2y—]5=0.

6.10. 2x2+2y2+22—8xz—z+6:0.

6.12. x2+y2+22—2xy—2xz—2yz:]7.
6.14. x2—2y2+22—4x+22+2:0.

6.16. x2—2y2+3z2—yz+y:2.

6.18. xcosy+ycosz+zcosx=mn/2.

6.20. 3x2y2 +2xyz2 —2x3z—4y3z =4.

6.22. cos’ x+cos’ y+cos2 z= %

6.24. x2+y2+22—z—4:0.

6.26. yx° +1° +2° —3z=3.

6.28. Inz=x+2y—z+In3.

6.30. x° +y2 +2° +2xz=35.

/. HaiiTn ypaBHeHHsl KacaTeJbHOH IVIOCKOCTH U HOPMAJIU K MOBEPXHOCTH

S B Touke M.
7.1.

7.2.
7.3.
7.4,
7.5.
7.6.
1.1,
7.8.
7.9.

Z=y2—x2+2xy—3y, MO(],—],]).
z=x?—y? —2xy—x=2y, My(-1,11).
x2—2y2+22+xy—4y:13, M0(3,],2).
4y 2% +4xy—xz+32=9, My(1-2,1).
x2+y2—xz+yz—3x=]1, M0(1,4,—1).
x2+2y2+z2—4x2=8, MO(O,Z,O).
x?—y? =222 -2y=0, My(-1-11).
x2+y2—322+xy:—22, MO(],O,I).

2x% =32 422 —6x+2y+6=0, My(1,-11).



7.10.
7.11.
7.12.
7.13.
7.14.
7.15.
7.16.
7.17.
7.18.
7.19.
7.20.
7.21.
1.22.
7.23.
7.24.
7.25.
7.26.
71.27.
7.28.
7.29.
7.30.

8.1.
8.3.
8.5.

8.7.
8.9.
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XX +y? 422 +62—4x+8=0, My(2,1,-1).
X2+t —4y? =—2xy, My(-2,1,2).

X2+ yt 4zl —xy+3z=7, My(1,2,1).

X2 +yt 4zl 46y +4x=8, M,y(-11,2).
2x? —y? 427 —dz+y=13, M,(2,1,-1).
X4yl 422 —6y+4z+4=0, My(2,1,-1).
x°+z° —5yz+3y=46, M,(1,2,-3).
Z=x2+y2—3xy—x+y+2, MO(Z,I,O).
2x% —y? 4227 4 xy+xz=3, My(1,2,1).
x2—y2+z2—x+2y:]4, M0(3,],4).
x2+y2—22—xz+4y:4, MO(],I,Z).
x2—y2—22+xz+4x=—5, MO(—Z,I,O).
x2+y2—22+6xy—2=8, MO(],],O).
z=2x" =3y? +4x—-2y+10, My(-11,3).
z=x2+y2—4xy+3x—l5, MO(—],3,4).
z=x2+2y2+4xy—5y—]0, MO(—7,],8).
z=2x" =3y? +xy+3x+1, My(1,-1,2).
x2+y2—xz—yz=0, MO(O,Z,Z).
x2+y2+2yz—22+y—22:2, MO(],],I).
y2—22+x2—2xz+2x:z, MO(],],]).

z=x2 +y2 —2xy+2x—y, MO(—I,—I,—]).

8. UccaenoBaTh HA IKCTPEMYM (PYyHKITUIO.

Z=2x3+2y3—6xy+5. 8.2. 2:4(x—y)—x2—y2.
Z=3x3+3y3—9xy+]0. 8.4. 2:6(x—y)—3x2—3y2.
Z:x2+xy+y2+x—y+]. 8.6. z:3x3+8y3—6xy+].
Z=2xy—5x2—3y2+2. 8.8. z:y\/;—yz—x+6y.

ZZXJ/(]Z_X_J’)- 8.10. z:xZ—xy+y2+9x—6y+20.



8.11.
8.13.
8.15.
8.17.
8.19.
8.21.
8.23.
8.25.
8.27.

8.29.

9.1.
9.2.
9.3.

9.4.

9.5.
9.6.
9.7.
9.8.
9.9.

9.10.
9.11.
9.12.
9.13.
9.14.
9.15.
9.16.
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z:xy—xz—y2+9. 8.12. Z:(x—2)2+2y2—10.
Z:2xy—3x2—2y2+]0. 8.14. z:(x—5)2+y2+].
Z:(x—1)2+2y2. 8.16. Z=x3+y3—3xy.
szy—3x2—2y2. 8.18. Z:2xy—2x2—4y2.
z=x?+3(y+2). 8.20. z=x\[y —x’ —y+6x+3.
z:2(x+y)—x2—y2. 8.22.z:x3+y2—6xy—39x+]8y+20.
z:yx/;—2y2—x+]4y. 8.24. z:x2+xy+y2—2x—y.
z=x>+8)° —6xp+5. 8.26. z=I+6x—x° —xy—y°.
ZZXJ’(5_X_J’)- 8.28. z=]+]5x—2x2—xy—2y2.
z:x2+y2—xy+x+y. 8.30. z:x2+xy+y2—6x—9y.

9. HaiiTu HauGosbllee 1 HAMMeEHbIIIee 3HAYEHUST QYHKIMH Z = [ (x, y) B
odnactu D.

z=x2+2xy—y2—4x, D:x=3,y=0,y=x+1.
z=6xy—9x2—9y2+4x+4y, D:x=0,x=1,y=0,y=2.
z:x2+2xy—y2—2x+2y, D:y=x+2,y=0,x=2.
Z=4—2x2—y2, D:y=0,y:\/?.
Z:x2—2xy+%y2—2x, D:x=0,x=2,y=0,y=2.
z=xy—3x—2y, D:x=0,x=4,y=0,y=4.
z=x2+xy—2, D.'y=4x2—4,y=0.
z=x2+2xy—y2—4x, D:x—y+1=0,x=3,y=0.
z=x2+y2—2x—2y+8, D:x=0,y=0,x+y—-1=0.
Z:2x3—xy2+y2, D:x=0,x=1,y=0,y=6.
Z=x2y(4—x—y), D:x=0,y=0,y=6—x.
Z=x3+y3—3xy, D:x=0,x=2y=—-1,y=2.
Z=4(x—y)—x2—y2, D:x+2y=4,x-2y=4,x=0.
Z=3x+6y—x2—xy—y2, D:x=0,x=1,y=0,y=1.
Z=x2—2y2+4xy—6x—1, D:x=0,y=0,x+y—-3=0.
z:x2+2xy—]0, D.'y=0,y:x2—4.



9.17.

9.18.

9.19.
9.20.

9.21.
9.22.
9.23.
9.24.
9.25.
9.26.

9.27.

9.28.
9.29.

9.30.

10.1.

10.2.

10.3.

10.4.
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z=xy—2x—y, D:x=0,x=3,y=0,y=4.

zzéxz—xy, D.'y=8,y=2x2.

z=3x+y—xy, D:y=x,y=4,x=0.

z=xy—x—-2y, D:x=3,y=x,y=0.
z=x2+2xy—4x+8y, D:x=0,x=1y=0,y=2.
Z:5x2—3xy+y2, D:x=0,y=0,y=1,x=1.
z=5x"—3xy+y° +4, D:x=—Lx=1y=—1y=1.
Z=x2+2xy+4x—y2, D:x+y+2=0,y=0.
Z:2x2y—x3y—x2y2, D:x=0,y=0,x+y=6.
z=3x>+3y° —2x=2y+2, D:x=0,y=0,x+y—1=0.

z:2x2+3y2+1, D:y=1/9—§x2,y=0.

Z=x2—2xy—y2+4x+1, D:x=-3,y=0x+y+1=0.
z=3x2+3y2—x—y+], D:x=5,y=0,x—y—-1=0.

z=2x2+2x —§y2—4x, D:y=2x,y=2,x=0.

10. UccaenoBaTh HA IKCTPeMYM (PyHKITUM.

a) U=7x*—4xy—4xz+7y* +10yz+72?,
6) u=3x>+12xy+8xz—6Yy* —6yz—62°,
B) U=-3x%+2xy—6xz—-7y* —6yz—62°.
a) U=4x? —18xy—12xz+5y? +10yz —3z?,
6) U =3x° +4xy+2xz+8y? +14yz+82%,
B) U=-9x°—2xy+12xz2—6Yy? —4yz—62°.
a) U=—4x> —2xy—8xz—-7y? +8yz—8z%,
6) u=7x"—12xy—18xz—6Yy? +10yz+47%,
B) U=6X?—6Xy+2xz+7y? +6yz+3z°.
a) U=3x%—2xy+2xz+6y* +10yz+722,
6) U=Xx>+6xy—4xz+3y? —2yz—622,
B) U=-9%°+6xy+10xz—6y* —4yz—9z7°.
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10.5. a) u=3x? —2xy+6xz+8y? +6yz+72%,
6) U=—6x%—2xy—10xz—2y? +4yz—-9z2,
B) U=Xx?—10xy—14xz+y? +12yz +27°.
10.6. a) u = —8x? —2xy —4xz—6Yy* +6yz—52°,
6) U=Xx>+8xy+2xz—4y? +12yz—27%,
B) U=8x?—2xy—2xz+8Yy? +8yz+62°.
10.7. a) u=8x% —4xy+16xz—y* +4yz —-72%,
6) U=7x>—8xy—2xz+7y% +10yz+72?,
B) U=—6x°+2xy—10xz—y? +2yz —9z°.
10.8. a) u = 2x% +10xy —16xz —3y? +4yz — 272,
6) U=—8x> —2xy—4xz—T7y? —2yz -8z,
B)U = 2X° —4Axy +6xz+4y? —4yz+8z°.
10.9. a) u =—5x° +4xy—8xz—7y* +10yz —8z?,
6) u=4x% —4xy+6xz+3y? —8yz+72%,
B) U=3x?—16xy+4xz+4y* +10yz—8z°.
10.10. a)u =6x? —6Xxy —2x2+3y* —4yz +72°,
6) U=6x>+6xy—16xz+Yy? —6yz+827,
B) U=-8X*—2xy+6xz—9y% +12yz—9z°.
10.11. a) u =5x® —18xy—6xz—8y? —6yz —62°,
6) u=6x%>—-8xy—8xz+8y* +8yz+627°,
B) U=—6x°—2xy+4xz—4y* +6yz—32°.
10.12. a) u =-5x? +2xy—2xz—7y* —12yz—622,
6) u=7x"—-10xy—18xz—6Yy? +10yz + 222,
B) U=6X +4xy—4xz+8y? +10yz +8z°.
10.13. a) U =3x% +6xy+12xz—7y? +12yz+ 527,
6) U=-9x%+14xy+4xz—9y? +2yz—622,
B) U=8x? —2xy—2xz+3y% +4yz+8z°.
10.14. a) U =4x? +10xy —16xz—7y* —6yz+72%,
6) U=8x?—10xy—4xz+7y* +4yz+52%,
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B) U=—-8X*—6xy+4xz—8y* +2yz—627°.
10.15. a) U =2x° —4xy—16xz—y? +6yz—3z°,

6) U=8x?—2xy+10xz+7y% —6yz+82?,

B) U=-9x°+2xy—8xz—6Yy% —2yz—3z7°.
10.16. a) U = —4x* —10xy —2xz —9y? —10yz —8z%,

6) U=7x>+6xy—6xz—8y* —16yz—8z?,

B) U=7Xx%—4xy—4xz+7y? —4yz+72°.
10.17. a) u =3x% —12xy + 4xz + y* —16yz —3z°,

6) U=7Xx"+4xy+8xz+2y* —2yz+8z%,

B) U=—-4x* —8xy+2xz—9y* —10yz—9z°.
10.18. a)u = 8x® +4xy —4xz+5y* +8yz+8z%,

6) U=—4x%+2xy—2xz—-3y? —2yz—172,

B) U= X +12xy—4xz—y? +4yz—47°,
10.19. a) u =3x% —16xy—6xz—9y? +10yz—9z2,

6) U=-5x>—8xy+4xz—9y? —4yz—52?,

B) U=4x? —6Xy+6xz+8y*+2yz+52°.
10.20. a)u =6x2? —4xy +6xz+3y% —2yz+522,

6) U=—7x*—2xy—6xz—5y? —12yz—9z?,

B) U=2x?+12xy+12xz—2y? +12yz — 2272,
10.21. a) u =—8x* + 2xy—4xz—6y? —8yz — 527,

6) U=2x°+10xy—16xz—9y* —16yz+622,

B) U=3x%+4xy+4xz+5y® +8yz+8z°.
10.22. a) u =5x° —10xy +16xz—5y% —16yz +3z°,

6) U=8x"+2xy+8xz+4y* —6yz+8z?,

B) U=—4x* —8xy—2xz—5y? +2yz—9z°.
10.23. a) U =-9x% +6xy+2xz—2y% —2yz 622,

6) U=x*—-16xy—12xz—y* —-6yz—72°,

B) U=7x%*—4xy—10xz+6Yy? —6yz+82°.
10.24. a) u =—7x% +8xy—14xz-7y? +8yz—8z°,

6) U =2x° —18xy+2xz—2y% +2yz—1z°?,
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B) U=3x%—4xy+4xz+4y? —6yz+4z°.
10.25. a) U =8x? +10xy—4xz+7y% —4yz+62°,
6) u=—7x*+8xy+8xz—-9y? —4yz—8z°,
B) U=3x%—-14xy+10xz—8y% —2yz+27°.
10.26. a) U =8x? +10xy +6xz—3y? +4yz — 327,
6) U=7X> +4Xy+2x2+2y* +2yz+122,
B) U=—-8X*—8xy+2xz—8y* +6yz—9z°.
10.27.a) U= X? +2xy—2xz+7y* —6yz+72°,
6) u=3x%*—10xy +12xz—2y? —10yz —2z°,
B) U=-9x° —4xy+2xz—8y* —12yz—8z°.
10.28. a) U =—4x* +6Xy—6x2—7Yy* +8yz—37%,
6) U=3x> —4xy+12xz—3y? —6yz+122,
B) U=7X%>+6Xy—6x2+3y? —2yz+62°.
10.29. a) U =8x2 —2Xy +2Xz + Y2 —2yz + 22?2,
6) U=—4x> +2xy—2xz—9y? —4yz—17?,
B) U=6x° —14xy—4xz—8y? +10yz—62°.
10.30. a) U =3x% +4xy+2xz+5y* —6yz+62,
6) U=3x?+14xy—6xz+3y* —4yz—47°,
B) U=—-9%* +4xy+2xz—2y* +4yz—8z°.

11. HaiiTu ycJIOBHBIH 3KCTPeMYM PYHKIUM.

11.1. u=7x2—4xy—4xz+7y2 —4yz+722 —2x+8y—7z-8
npu S5x+7y—8z+7=0, 7x—6y—z—1=0.

11.2. u:7x2+4xy+8)cz+2y2 —2yz+822 +x—y+z—6
npu —9x+5y+4z—4=0, —8x—-5y+6z—-5=0.

11.3. u=8x" +4xy—4xz+5y° +8yz+82° —8x+4y—z—4
npu —x+3y+7z+5=0, 2x+2y+2z+3=0.

11.4. u=4x" —6xy+6xz+8y2+2yz+522+8x+6y+82+7
npu 2x+y—5z—-9=0, x+y—-7z+1=0.

11.5. u=6x2—4xy+6xz+3y2 —2yz+522—7x—y—6z+4
npu 7x—9y+6z—7=0, 7x+y—6z—8=0.
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11.6. u=3x2+4xy+4xz+5y2+8yz+822+6x+5y+3z—3
npu 4x—y—4z—-8=0, —-5x+3y+z+6=0.

11.7. u:<‘5’x2+2xy+8)cz+4y2 —6yz+822—5x+4y—3z—5
npu x+2y+9z+1=0, —9x-2y—-7z+3=0.

11.8. u=7x2—4xy—]0xz+6y2 —6yz+822+2x—5y+4z—8
npu §x—2y—2z+7=0, —9x+2y+5z+2=0.

11.9. u=3x" —4xy+4xz+4y2 —6yz+422+5x+8y+5z+]
npu 3x+6y—9z—-6=0, 8x+5y+6z—-8=0.

11.10. u=8x°> +10xy—4xz+7y° —4yz+62° +8x—2y+2—8
npu 3x+2y—4z+4=0, x+2y—-6z—-5=0.

11.11. u=7x" +4xy+2xz+2y2 +2yz+z2 +7x—6y+5z-8
npu 8x+8y+8z—-3=0, 8x+3y+6z—2=0.

11.12. u:x2+2xy—2xz+7y2 —6yz+722+5x+8y+7z+8
npu —8x+6y—z—2=0, 3x+5y+6z—3=0.
11.13. u=7x2+6xy—6xz+5’y2 —2yz+622 —6x+6y—9z—1

npu 3x+4y+6z—3=0, x+8y+4z+9=0.
11.14. u=8x> —2xy+2xz+y2 —2yz+222—9x+6y—32—4
npu 3x+y+2z—6=0, 7x-2y—-5z—-9=0.
11.15. u=3x2+xy+2xz+5y2 —6yz+622+7x+5y+6z+6
npu 6x+3y—9z—4=0, —9x+5y+4z—4=0.
11.16. u=5x° —2xy+4xz+6y° +6yz+62z° —3x—9y+5z+5
npu x—2y—5z—-8=0, 2x+y+3z+1=0.

11.17. u=7x" —4xy—4xz+7y2 +]0yz+7z2 —S5x-2y+3z+6
nmpu —8x—5y+6z—5=0, x+y+z+2=0.

11.18. u:3x2+4xy+2xz+8y2+]4yz+822 —8x—=7y+5z+8
npu x+4y—7z+1=0, 7x+y—6z—-8=0.

11.19. u=6x" —6xy+2xz+7y2+6yz+322 —8x+6y—7z+4
npu —9x+2y+5z+2=0, 8Ex+5y+6z—-8=0.
11.20. u=3x" —2xy+2xz+6y2+]0yz+722—7x—3y+5z+]
npu —9x+2y+5z+2=0, Sx+5y+6z—-8=0.

11.21. u=3x" —2xy—6xz+8y2+6yz+722 —Xx+y+7z+4
npu x+2y—6z—-5=0, 8x+3y+6z—-2=0.
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11.22. u=8x> —2xy—2xz+8y2+8yz+622+x+6y—7z—5
npu 3x+35y+6z—-3=0, x+8y+4z+9=0.

11.23. u:7x2—8xy—2xz+7y2+10yz+722+3x—9y—22—6
npu 7x—2y—5z-9=0, —9x+3y+7z+2=0.

11.24. u:2x2—4xy+6xz+4y2 —4yz+822+x—5y—4z+6
npu 4x+2y+6z—2=0, S5x+7y—8z+7=0.

11.25. u=4x" —4xy+6xz+3y2 —8yz+7z2 —9x+2y+8z—7
npu —9x+5y+4z—4=0, —x+3y+7z+5=0.

11.26. u=6x" —6xy—2xz+3y2 —4yz+722 —4Ix+4y+z-35
npu 2x+y—35z—9=0, 7x—-9y+6z—-7=0.

11.27. u=6x2—<S’xy—<S’xz+8yZ+8yz+6z2 —x—7y—=5z-2
npu 4x—y—4z—-8=0, x+2y+9z+1=0.

11.28. u:6x2+4xy—4xz+8y2+]0yz+822—8x—7y—2z+8
npu 8x—2y—2z+7=0, x+2y—-3z-2=0.

11.29. u=8x" —2xy—2xz+3y2+4yz+822+4x—y—4z+7
npu 3x+2y—4z+4=0, 8x+8y+8z—-3=0.

11.30. u=8x” —10xy—4xz+7y° +4yz+52° +3x+5y—z+7
npu —8x+6y—z—2=0, 3x+4y+6z—-2=0.

8. KPATHBIE U KPUBOJIMHEMHBIE HHTEI'PAJIBI

1. U3MeHUTH MOPAIOK MHTETPUPOBAHHUS.

1 2—x 3 W 1 3—x
1.1. Idx Ib(x,y)dy. 12 de jb(x,y)dy. 1.3. Idx jb(x,y)dy.
0 X3 0 o2 0 2x?
12x I o4y? 3y/2+4
1.4. Idx J-bxy : 15, de Ib(x’y dx. 16. Idy jbxy X.
0 2y+] y/2+1
24l 4 25l 2 2x
1.7. jdx jbxy dy. 1.8. Idx Ib(x,y)d 19 jdx Ibe dy.

0 0 X/2
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4 y+4 n/4 w/2-y
1.10. jdx jb(x,y)dy. 1.11. Idy Ib(x,y)dx. 1.12. j dy jb(x,y)dx.
2 2 ! g
0 Ity 2 yi42 1 I-y
1.13. Idy jb(x,y)dx. 1.14. J.dy J-b(x,y)dx. 1.15. J-dy jb(x,y)dx.
i 0 47 0 iy?
4 7=y 2 x+2
1.16. J‘dx jb xy)dy. 117, J.dy Jb(x,y)dX- 1.18. jdx jb(x,y)dy-
422 0 y/4+] -y
4 25-y? r L3
119, jdy J‘b(x,y)dx. 1.20. J.dx J.b x,y)dy. 1.21. jdy J‘b(x,y)dx :
0 3Jy/2 x? /4 0 2y
4/5 3-3y/2 1 4 0 I+x
1.22. Idy Ib(x,y)dx, 1.23. Idyjb(x,y)dx. 1.24. jdx J‘b(x,y)dy.
0 ]+y -2 2 -1 —I+x
1 I-y 1 y
125, jdx Ib x,)dy. 1-26-_[613’ Ib(x,y)dx. 1.27. J.dy J.b(x,y)dx.
0 —W 0 =y
m 1 2-2y 0 2y+l
1.28. j dx Ib x,y)dy.  1.29. J‘ dy .[ b(x,y)dx. 1.30. jdy j b(x,y)dx.
0 0 0 Iy —1 -2-y

2. I3MeHUTH NOPSI0K HHTETPUPOBAHMS.

V3 0 2 0
2.1, de j fdy+ jdx dey 2.2. Idx J. fdy+ j dx '[fdy.
-2 —(2+x) -1 3x 0 (4?3 V3
1 0 -1 0
2.3. !dy_ J‘ y fdx+‘!'dy_\/‘[édx. 2.4, J;dy(z_[ry) fdx+idyj}fdx.

3
y

25, j-dy [ fdx+j'dy2J.yfdx. 26. j dy j fil+ j dy j filx.
0 0 1 0

0 1 Iny
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27. :‘-]dy i fdx+ jdyJO'fdx.
/2 _W -1y

2—x

29, _[dxjfdy+jdxjfdy

V3 24-x? 2 N4=x?
211, jdx j' fdy+ J' dx I fdy.
0

0 J3 0

1 0

213, j de‘ fdy+ j dx j fdy.
0 —Jx 1 —J2—x
/4 siny x/2 cosy

jdy J‘ fdx+ _[ dy _[fdx

/4

\5 i
217, jdy _[ fdx+ j dy j' fdx.

0 1 Iny

2.15.

219, jdy j fdx+ I dy j .

0

_fdx j fdy+ j‘dxj‘ fdy.
—~2 2 -1 x

1/ \/E arcsiny

2.21.

arccos'y

2.23.

-1 2+ 0

jdy j fdx+_[dy Ifdx

2.25.

jdy _[ fdx+ J' dy _[ fd.
1/~2

/4 sinx /2  cosx
28, J-dxj fa’y+j-dx jfdy
0 /4 0
V2 0
2.10. J' dy j fdx+ j dy j fdx.
0 =y 1y
2
2.12. jdyjfdx+jdy jfdx
o-y2
1y 2 2y
214, j dy I fdx+ _[ dy j fdx.
f H
2.16. j de' fdy+ J' dx J' fdy.
Of f W
218, jdyjfdx+_[dy _[fdx
=

2.20. jdxj‘fdy+jdx jfdy

0

3 Aa? 0 2-V4-x’
222, j dx j v+ I dx j Jidy.
-2 0 —/3 0

\/272 0 x°
224, jdx J' fdy+jdxjfdy
2 0 -1 0
-3 0 0 0

226, Idx j fy+ j dx j 1y,
3 2o

-2 _ 4—x?
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1 0 e —Iny
2.27. jdy j fdx+ j dy j fdx.
0 -y 1 -

R V2 2-x?
229, J'dx j fdy+ j dx j fdy.
0 0 1 0

2.28. j.dx j fdy+j‘dx j.fdy.

0  ]—x? 1 Inx
1Ay 2 2=y

2.30. jdyj fdx+jdy dex.
0 0 1 0

3. lIpeacraBuThL ABOITHON MHTErpaJ ” f (x,y)dxdy B BU/e NOBTOPHOIO €

D

BHEIIIHMM MHTErpUPOBAHUEM IO X M BHEIIHUM HUHTErPUPOBAHHEM IO
y, ecam o0JacTb D 3agana yka3aHHBIMH JTUHUSIMH.

31. D:x=20 y=1, y<3, y=x.

3.3. D.'y2 =2X, x2:2y, x</.

35.D:x20, y>x, y:\/9—x2.
3.7. D.'y2:2—x, y=X.

39.D:y =v4-x?,x>0,x=1,y=0.

311. D:x=—-1,x=-2,y2>0, y=x2.
3.13. D:y <0, x? =-y, x:w/]—yz.
315. D:y>0,y<lx=—J4—y?.
317. D:x<0,y=1,y=4, y=—x.
3.19. D:y=3—x2, y=-—X.

32L. D:x=0,x=-2,y =0, y=x2+4.
3.23. D.'x:0,y:0,y=],(x—3)2+y2:].
3.25. D.'x:w/2—y2, x:yz, y=0.
327. D:y>20,x+2y—-12=0,y=Igx.
329. D:x<0,y=21, y<3, y=—x.

32.D:y=0, y=2x, y=— 2-x7 .

3.4.D:y=0, x:\/y, y=\/8—x2.
3.6. D;y=—x, y2=x+3.

2-x2, y=x2.

38.D:y’ =
3.10.D:y=x2—2, y =X.

3.12. D:y:\/9—7, y=X, y>0.
3.14. D:y:x2+2x—8, y =X.
3.16.D:y:—x,3x+y:3,y:3,y=\/E.
3.18.D:x20, y=1, y=log;,,x,y=-1.
3.20.D.‘x20,y20,y:],x:W.
322. D:y=4-x2, y=3x, x>0,
3.24. D.'x2:2y, Sx-2y—-6=0.
3.26. D:xzw, y=0, y=x.
328. D:x>20,y>0,y<1,y=Inx.
3.3O.D:x2:2—y, x+y=0.
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4. BbIYUCJIUTH IBOWHON MHTErpaJ.

4.1. (x+])y2dxdy,D:y:3x2,y:3.

D

4.2. xyzdxdy,D:y:x,y:Qx:I.
D

4.3. (x3+y xdy,D:y+x=1Ly+x=2,x<1,x>0.
D
4.4. xydxdy,D:y=x3,y=0,x£2.
D

4.5. (x+y)dxdy,D:y=x3,y=8,y=0,x=3.
D

4.6. || x(y +5)dxdy,D:y=x+5x+y=5,y=0.

OU'

47, [[(x=y)dxdy,D:y=x2-1,y=3.

CU'

4.8. y2(1+2x)dxdy,D.'x:2—y2,x=0.

D
49. |eddxdy,D:y=Inx,y=0,x=2.

D

4.10. (x—yz)a’xdy,D:y:xZ,y:].

» O

4.11. nydxdy,D:y=2x3,y:0,x=].

4.12. (x2+y2 xdy,D:x=y2,x=].

S

» 5

4.13. (x2 +y xdy,D:y:x2,x=y2.
D
N nd 2 . _ 2 _

414, || xy“dxdy,D:y=x",y=2x.

D
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4.15. .Ixyjdxdy,D:y=x3,y20,y:4x.
4.16. (x3+3y xdy,D.‘y+x:1,y=x2—1,x20.

4.17. xydxdy,D:yZ\/;,y=0,x+y:2.

4.18. (x+y)dxdy,D : y2 =X,X=).

4.19. xzydxdy,D:y=2—x,y:x,x20.

4.20. (x3—2y xdy,D:y:xZ—],xZO,ySO.

D

4.21. (y—x)dxdy,D:yzx,y:xz.

D

o 2
4.22. y—zdxdy,D:y:x,xy:I,y:Z
X

D
4.23. y(l+x2)dxdy,D:y:x3,y=3x.

D
4.24. (] + y)dxdy,D : y2 =x5y=x.

D
4.25. (x+y)dxdy,D.‘y:x2—],y:—x2+1.

D

4.26. x(y—])dxdy,D:y=5x,y=x,x=3.

D
4.27. || (x=2)dxdy,D:y=x,y=(1/2)x,x=2.

D

4.28. x(2x+y)dxdy,D.‘y:]—xZ,yZO.

D
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4.29. IIy(l—x)dxdy,D:yS =X,y=2X.
D

4.30. ”xy3dxdy,D:y2 =1-x,x2>0.
D

5. BbluncJuTh IBOIIHOI HHTErpaJl.

5.1.". (]2xy+27xzy2 xdy,

D
D:x=1, y=x2,y=—§/; (x>0)

5.3. J‘j( xy+”x y jdxdy,

D.'x:],y:x3,y:—\/;.

5.5. IJ.(24xy—48x3y3 xdy,
D
D:x=1y= X’ y——

5.7.j 27x% y +48x )a’xdy,

D.'x:],y=x2,y=—§/;,(x20).
5.9. ”.(18)62)/2 +32x3y3 xdy,

D.'x=1,y2x3,y:—\/;.

5.1l.j (24xy+l8xzy2 xdy,
D
D.'x=],y=x3,y=—\?/;.
5.13.! (8xy+]8x2y2 xdy,
D
D.'x:],yz—xz,y=§/;,(x20).

5.2. “.(]8)62)/2 +32x3y3 xdy,

D.'x=1,y=§/;,y=—x2 (x>0)
5.4. IJ‘(27x2y2+48x3y3 xdy,

D.'x:],y:—x3,y:\/;.

5.6. IJ‘(Iny+ 9x2y2 xdy,
D

D.'x:],yz—xz,yzx/;.

5.8. jj.(xy—4x3y3 )a’xdy,
D
D:x=1, y:x3,y:—\/;.

5.10. J‘I(6x y +—x y )dxdy,

D:x=1Ly=x ,y:—\/;.
5.12J.J.(6xy+24x3y3 xdy,

D

D.'x:],y:—x2,y:\/;.

5.14. J.J-(4xy+]6x3y3 xdy,
D
D.'x:],y:x3,y:—§/;.



5.15. ”(%xy—k 9x2y2jdxdy,
D

D.'x=],y=—x3,y=\/;.

5.17. J‘ (9x2y2 +48x3y3 xdy,

D.'x=],y=—x2,y:\/;.

5.19. JI(]8x2y2 +32x3y3 xdy,

D.‘x=1,y=x3,y=—%.
5.21. J- (4xy+3x2y2
D

D.'x:],y:xz,y:—\/;.

5.23. J-J.(Sxy+ 9)62)/2 xdy,
D

D.'x=1,y:—x3,y:§/;.
5.25. J-J.(xy—9x5y5 xdy,
D

xdy,

D.'x:],y:—x3,y:§/;.
5.27. ”(3ny2 + x4y4jdxa’y,
D

D.'x:],y:—x3,y:'\?/;.
5.29. ”‘(54x2y2 +150x4y4 xdy,
D

D.'x:],y=x2,y=—§/;,(x20).
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5.16. J.J-(4xy+]76x3y3 xdy,

D
D.‘x=],y:—x3,y=§/;,(x20).

5.18.j (4xy+]6x3y3 xdy,

D
D.‘x=1,y=—x3,y=§/;.

5.20. J"[(44xy+16x3y3 xdy,
D
D.‘x=],y=x2,y=—%,(x20).

5.22. II(]2x2y2+16x3y3 xdy,

D.'x:],y:x2,y:—\/;.
5.24. J'J-(36x2y2—96x3y3
D
D.‘x:l,y:—x3,y:§/;.
5.26. J‘J.(4xy+176x3y3 xdy,
D
D.'x:],y:—x3,y:\/;.
5.28. J.J.(9x2y2+25x4y4 xdy,

xdy,

D.'x=],y=—x2,y=\/;.
5.30. J.I(szyz +25x4y4 xdy,

D.'x:],y:x3,y:—§/;.

6. BoIuucauTh 1BOMHHOI HHTErPaj B NMOJSIPHBIX KOOPAMHATAX.

6.1. .[dx je Xty )dy.
D _\/;

6.2.

R2 2
Idx jtg(x +y )dy
—R 0



1 A (1+Wj
6.3 J‘dx J' T

] 2

4— x2
6.5. jdx J‘ cosxlx +y dy

R R?—x?

6.7 Idx jsin(xz +y2 )dy
0 _ R?—x?
JEV 2—x?

6.9 de J.(]+x2+y2)dy
V2 _\2—x?
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R2 x

I jcosx +y )dy
\/T

R VR2?
e

6.6. J‘dx Sll’l\/X +y dy

Rz
JE 3-x7

6.8. jdx j \/1+x2+y2 dy.
J3 0
R 0

6.10. jdx J'
B~ 5 X% +y? cos? «/
—X
j‘
0
0 R2 2
6.14. Idx

—R '!‘\/x +y ctg\/x +y

0
6.16. de j ny 2dy.
X4y

-3 —~9-x?

0.X+y

I—x2

1
6.18. de jln(]+x2 +y2 )dy.
0 0

\/72
6.20. de _[4 x% —y? dx

_4y2



6.23. jdx jszn(x +y )dy
-R 0
Via?
J. \/]+x2+y2 dy.
0

6.25.

6.27.
2

Idx X2+ yze“"2+y2 dy.
)
R R?

6.29. Idx

0
jdx
\/4-‘_x2
0
Ig\x"+y d

Lvs
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V20

6.22. J.dx J- 424 Zdy
RENN
0 VR?-x?

6.24. J‘dx J‘ cosxlx2+y2 dy.

0

1 Vi?

6.26. J.dx J‘ /1 =y ~dy.
) . 1+x° +y
5 J:

6.28. de jln 1+x° +y )dy.
0 0
R VR -—x?

dy
6.30.J‘dx J‘ .
0 _m‘\¢x2+y2 COSZ‘VX2+y2

7. BoIYMCJauTh IUI0IAAL 00JacTu D, orpaHuyeHHO# 3a1aHHBIMU

JJMHHUAMMH.

7. 1. D.'y=x2+2,x20,x:2,y:x.

7.3. D.'y:4x2,9y:x2,y32.
7.5. D.'y=x2,y=—x

7.7. D.'x=y2,x=§y2+].
7.9. D:x:yz,yzgx2 + 1.

711. D:x=y",y° =4—x.

7.13. D.'xy:I,x2 =y, y=2,x=0.

7.15. D:y:\/2—x2,y:x2.

7.17. D:y=x2+4x,y=x+4.

7.2. D.'x:4—y2,x—y+2:0.

7.4. D.'x:yz,xzx/Z—yz.
2 2
7.6. D:X—+y—:1,y£1-x,y20.
4 4 2
7.8. D.'yz=4—x,y=x+2,y=2,y=—2.
7.10. D.'y:6x2,x+y:2,x20.

712. D:y’ =x+2,x=2.
7.14.D.'x:—2y2,x:]—3y2,x£0,y20.
cu2 2 2 _

716. D:y —8/(x +4),x =4y.
7.18.D:y:x2+1,y+x:3.



7.19. D.'2y=\/;,y+x=5,x20.

7.21.
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7.20

D.'y=2x,y=2x—x2,x=2,x=0.

7.23. D: y2 =4x,x:8/(y2 +4) :
7.25. D:y=4—x2,y=x2—2x.
7.27. D:x:y2+1,x+y:3.
7.29. D: x? =3y,y2 =3x.

. D:y2 =4x, x° =4y.
71.22. D:y=cosx,y<x+1,y=0.

7.24. D:x= 4—y2,y=«/3x,x20.

7.26. D:y2 =4x,x+y=3,y20.
7.28. D:x=cosy,x<y+1,x>0.

7.30. D.'y:—2x2+2,y2—6.

8. BbIYMCJIUTH II0IAAb 00J1aCTH, OTPAHUYEHHOH TaHHBIMM JIMHUSIMH.

8.1. y° —2y+x’ =0,
y2—6y+x2:0,
y:x/\/g,x=0.

8.4. y2—2y+x2 =0,
y2—10y+x2=0,
y=x/~3,y=-/3x.

8.7. y2—4y+x2=0,
y2—]0y+x2=0,

y=x/J§y=J§n
8.10. y° —2y+x° =0,
y2—4y+x2=Q
y=x,x=0.
8.13. y° —6y+x° =0,
y2—8y+x2=Q
y=x,x=0.

8.16. y2—8y+x2 =0,
y2—]0y+x2=0,
y=x/~3,y=+/3x.

8.19. y2—4y+x2=0,
y2—6y+x2=0,

8.2. x2—2x+y2 =0,
x2—4x+y2:0,
y:0,y=\/§x.

8.5. x2—4x+y2 =0,
x2—8x+y2:0,
y:0,y=\/§x.

8.8. x2—4x+y2=0,
x2—8x+y2:0,
y=x/\/§,y=\/§x.

8.11. x° —4x+y° =0,

x2—6x+y2=0,

y=x/\/§,y=x/§x.

8.14. x° —6x+y° =0,
x2—]0x+y2=0,

y=x/~3,y=-/3x.

8.17. x2—4x+y2 =0,
x2—8x+y2 =0,
y=x/~3,y=0.

8.20. x° —2x+1° =0,
x2—4x+y2 =0,

8.3. y2—4y+x2 =0,
y2—8y+x2=0,
y=x,x=0.

8.6. y2—4y+x2 =0,
y2—8y+x2=0,
x=0,y=\/§x.

8.9. y2—2y+x2=0,
y2—]0y+x2=0,
y=x/\/§,x:0.

8.12. y° —4y+x° =0,

y2—8y+x2=0,
y=x/\/§,x=0.

8.15. x° —2x+y° =0,

x2—6x+y2=0,

y=x/3,y=1/3x.

8.18. x2—2x+y2 =0,
x2—8x+y2=0,
y=x/3,y=+/3x.

8.21. y° —2y+x° =0,
y2—4y+x2=0,



y=x,x=0.

8.22. y° —6y+x° =0,
y2—]Qy+x2=0,
y=x,x=0.

8.25. y° —2y+x’ =0,
y2—4y+x2:0,
x:Qszgn

82&)9—4y+x2=Q
y2—6y+x2=Q
xzayzjix
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y=x,x=0.

823x2—4x+y2=0,
x2—8x+y2=Q
y=x,x=0.

8.26. x° —2x+y° =0,
x2—]0x+y2=0,
y:Qyzdﬁ.

8.29. x° —2x+1° =0,
X2 —4X + y2 =0,

y=x/J§y=J§n

y=x/3,y=1/3x.

824);—6y+x2=Q
y2—8y+x2=Q
y=x/3,y=1/3x.
8.27. x° —2x+y° =0,
x2—6x+y2:Q
y=0,y=x/~/3.
830x2—2x+y2=Q
x2—6x+y2=Q
y=x,y=0.

9. BLIYMCINTH 00bEM T€JaAa, OrPAHUYICHHOTO0 3aIaHHBIMHA IMMOBEPXHOCTAMM.

9.1. 2x+3y—12=0, 2z=y", x20, y=0, z>0.
922=10+x?h%%“yzxx=Ly20,220

93Z=x{x+y=&y=2mx2QyZQ220
94Z=3XAHUQ+Ly=x2—Ly=LZZO
95. 3y=~/x, y<x, x+y+z=10,y=1z=0.
9622x2+2/hy=xx2Qy=L220.
le:y{x+y:Lx2Q220

Q&yzznxziZZLZZO.

99x=y{x=Lx+y+z=4z=0.
91Qz:Z¥+y{x+y=Lx2Qy2QZ=0

Qﬂ“y:xZJN:%2x+5y+10=LZZO.
912, y=2x,x+y+z=2,x20,z20.

913}QZJ—Z%yZXdVZﬁLyZQZZO.
914z:x2+y{x2QyZQx+y:L220
915ZZZ—QQ+y2lx+2y:Lx2Qy2Q220.
0.16. z=x°,x—2y+2=0,x+y—7=0,z>0.
911222f+3y{y:x{y:x220.
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9.18.z:2x2+y2,y£x,y:3x,x=2,220.
9.19. 4y:x2+y2,Z:4—y.
9.20.z:2—x2—y2,x2+y2:1,220.
9.21.y:x2,z=0,y+Z:2.

9.22. 22:4—x,x2+y2:4x,220.

0.23. z=x, y=4,x=+25-y° x>0, y>0, z>0.
9.24. y=\/;,y:x,x+y+Z=2,zZO.

9.25. y:]—xz,x+y+z=3,y20,220.
9.26.z:2x2+y2,x+y=4,xZO,yZO,ZZO.
9.27.z=4—x2,x2+y2=4,x20,y20,220.
0.28. y2:]—x,x+y+z=1,x=0,Z=0.

9.29. y=x2,x=y2,Z=3x+2y+6,z=0.
9.30. x2=1—y,x+y+z=3,y20,220.

10. Boruucautb 00beM T€JIAa, OrPAHUYICHHOTO0 3a/IJaHHBIMHA IMMOBECPXHOCTAMM.

10.1. y=5Jx/3,y=5x/9,2z=0, 10.2. x+y=4,x=+/2y, z=0,
z=53+x)/9. z=3x/5.

10.3x+y:4,y=@,220, 10.4.y:£\/;,y:ix,220,
z=3y. 6 18

Z=1i8(3+\/;)

10.5.x=]9\/5,x=4 2y,z=0, 10.6. x+y=6,y=x/§,Z:0,
z—y=2. z=4y.

10.7. y=5x, y=5x/3,2z=0, 108. y=172x, y=232x,z=0,
z=5+5/x/3. x+z=1/2.

109. x+y=2, y=+/x,z=0, 10.10. x° +1° =8, y=+/2x, y =0,
z=12y. z=15x/11.

10.11. x=5y /2, x=5y/6, z=0, 10.12. F%x/;’ leigy,zzo,

5
==5l+ ) =25+ 4)

10.13. x+y=2,x=+/y,z=0, 10.14. x° +y° =8, x=./2y, x=0,
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z=12x/5 z=0,z=30y/11

10.15. x=5y/3,x=5y/9,z=0, 10.16. x+y =8, y=-/4x, z=0,
z=53+.y) 9. z=3y.

10.17. x+y=6, x=~/3y, z=0, 10.18. x=15,/y,z=0,x=15,
z=4x/5, z=15(1+4/y)

10.19. x° +y° =50, y=+/5x, z=0, 10.20. x=17/2y, x=2./2y,z=0,
y=0,z=3x/11 z+y=1/2.

10.21. x=1642y, x=1/2y,z=0, 10.22. y=6+/3x, y=+/3x, z=0,
z+y=2. z+x=3.

10.23. x° + % =50, x=1[5y, z=0, 10.24. x° +y° =18, y=+/3x, z=0,
x=0, z=6y/11 v=0,z=5x/11

10.25. x° +° =2, y=+/x, 2 =0, 10.26. x=7/3y, x=2./3y,z=0,
y=0,z=15x. z+y=3.

10.27. x=20,/2y, x=5,/2y, z=0, 10.28. x° + % =18, x=./3y, z=0,
x+y=1/2. x=0,z=10y/11.

1029. x4+ y2 =2,x=./y, z=0, 10.30. y=+15x, y=15x,2=0,
x=0,z=30y. Z:\/E(]-I-\/;)

11. IMlnacrunka D 3a1aHa OrpaHHYMBAIOINMME €€ KPUBbIMH, LI —

MOBEPXHOCTHAA INIOTHOCTh. HaliTu Maccy IiiacTHHKH.

11.1. 11.2.
D.'x2+y2=1,x2+y2=9,x=0, D.'x2+y2=],x2+y2=]6,
y=0 (xZO,ySO); x=0, y=0 (xZO,yZO);
,u:(Zx—y)/(x2+y2). ,u=(x+3y)/(x2+y2).
11.3. 11.4.
D:x2+y2=1, x2+y2=25, D:x2+y2: ,x2+y2=4,
x=0, y=0 (x>0, y<0); x=0, y=0 (x>0, y>0);
(e (2 2) _ (2 2
,u—(x 4y)/x +y7) ,u—(x+2y)/x +y7)
11.5. 11.6.
D.'x2+y2:4,x2+y2:]6,x:0, D:x2+y2=1,x2+y2:4,
y=0 (x>0, y<0); x=0, y=0 (x>0, y=0);

,u=(3x—y)/(x2+y2). ,u:(x+y)/(x2+y2).



11.7.

D: x2+y2=4,x2+y2=9,
x=0, y=0 (x<0, y=0);
,u=(y—4x)/(x2+y2).

11.9.

D: x2+y2=4,x2+y2=9,
x=0, y=0 (x<0, y>0);
,u=(y—2x)/(x2+y2).
11.11.
D.'x2+y2=9,x2+y2=25,
x=0, y=0 (x<0, y=0);
,u:(2y—x)/(x2+y2).
11.13.
D.'x2+y2=4,x2+y2=16,
x=0, y=0 (x<0, y>0);
,u=(2y—3x)/(x2+y2).
11.15.
D.‘x=1,y=0,y2=x(y20)f
,u:3x+6yZ.

11.17.

D:x=2y=0, y2=x/2(y20);

U= 2x+3y2.
11.19.

D:x=1/2,y=0,y> =8x(y=0);

,u:7x+3y2.

11.21.

D:x=1,y=0,y° =4x(y>0);
,u:7x2 +2y.

11.23.
D:x=2,9"=2x,y=0(y>0);

160

11.8.
D.'x2+y2=9,x2+y2:16,
x=0, y=0 (x>0, y>0);
,u:(2x+5y)/(x2+y2).

11.10.

D.‘x2+y2=4,x2+y2=25,
x=0, y=0 (x<0, y=0);
u=(2x—3y)/(x2+y2).

11.14.
D.‘x2+y2=I,x2+y2=9,
x=0, y=0 (xZO, ySO);
,uz(x—y)/(xz +y2).

11.16.
D.'x=],y=0,y2=4x(y20);
,u=7x2+y.

11.18.
D.'x=],y=0,y2:4x(y20);
,u=7x2/2+5y.

11.20.
D.‘x:2,y=0,y2=23€,(y20)5
,u=7x2/8+2y.

11.22.
D:x:Z}y:O,y2=X/2(y20),'
,u:7x2/2+6y.

11.24.

D:x=1y=0,y° =4x(y>0);
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,u=7x2/4+y/2. ,u:x+3y2.

11.25. 1.26.

D:x=2,y=0y"=x/2 (y=0); D:x=2,y=0,y°>=2x (y20);
,u=4x+6y2. ,u=7x2/4+y.

11.27. 11.28.

D:x=1/2,y=0,y° =2x (y>0); D:x=2,y=0,y>=x/2(y>0);
,u=4x+9y2. ,u=7x2/2+8y.

11.29. 11.30.

D:x’+1y°=9,x>+y° =16, D:x=1,y=0,"=4x (y>0);
x=0, y=0 (xSO, yZO),‘ lu:6x+3y2.

,u=(2y—5x)/(x2 +y2).

12. PaccTaBuTh mnpelejibl HWHTEIPUPOBAHMA B TPOWHOM HHTerpaJie

J.-” f (x, y,z)dxdedz, ecyim 00jacTh V 3ajaHAa OrPAHUYHMBAIOLIAMH €€

v
noBepxHocTamu . U300pa3urthb 00J1aCTh HHTETPUPOBAHUS.

121. V:x=4, y=x/4, z=0, Z=4y2.
122.V:x20, y=3x, y=3, z20, Z=2(x2+y2).
123.V:x20, y=4x, y=8, z20, z=3x"+)".
124.V:x20, y=5x, y=10, z>0, z=x" +1°.
125. V:y=x, y=—x, y=2, z20, z=3(x2+y2).
126. V:x=1, y=2x, y=3x, z=>0, Z=2x2+y2.
127.V:x=2, y=0, 220, y=3x, z=4(x2+y2).
128. V:x20, y=2x, y=4, 220, z=10-x" —1°.
129. V:x=3, y20, z20, y=2x, z=4/y.

12.10. V:x>0, y>0, >0, 2x+3y=6, z=3+x° +°.
1211 V:x>0, y>0, 220, x+y=4, z=16—x> —1°.
12.12. V:x>0, y>0, >0, Sx+y=35, z=x° +y°.
1213. V :x=2, y=4x, y=3Jx, z20, z=4.

1214.V :x=1, y=3x, z>0, y=>0, z=2(x2+y2).



12.15.
12.16.
12.17.

12.18.
12.109.

12.20.

12.21.
12.22.

12.23.
12.24.
12.25.
12.26.
12.27.
12.28.
12.29.
12.30.
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cx=1, y=4x, z=>0, Z=3\/;.

cx=3, y=x, y=0, z=0, Z=3x2+y2.
cy=2x, y=2, z20, z=2x.

cx=0, y=x, y=35, z=0, z:2x2+y2.
cx20, y=2x, y=1, z>20, x+y+z=3.
cx20, y=3x, y=3, z>0, x=3z.

cx=35, y=x/5, y=0, z>0, Z=x2+5y2.
cx=2, y=4x, z2>0, y=2x/2.

sx=3, y=(1/3)x, y>0, z>0, Z=1/2(x2+y2).
cy=x, y=—2x, y=1, z=>0, Z=x2+4y2.
cx20, y>20, z20, x+y=1, Z=3x2+2y2.
cx20, y>0, z>20, 3x+2y=6, Z=x2+y2.
cx20, y=20, z20, x+y=2, Z=4—x2—y2
cx20, y>20, z20, x+y=3, Z=9—X2—y2

cx20, y>20, z>20, 3x+4y=12, Z=6—x2—y2.
2

N Y ¥ ¥ ¥ ¥ ¥ ¥ XN X ¥ XXX X X ™

,‘XZO, V=X, ZZO, y:3, Z:18—x2_y

13. BeluncauTh TPOHHOM MHTErpaJl.

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

([ ey +22 Wixdydz v :-1<x<0, 0<y<l, 2<z<3

.(x+y2—2z}1xdydz V:1<x<2, -2<y<3, 0<z<I.

(x—y—z)dxdydz V:0<x<3, 0<y<l, —2<z<l[

(x+y+z)dxdydz 0<x<1l, —1<y<0, I<z<2

.(2x—y2—z}lxdydz V:1<x<35, 0<y<2, —1<z<0.

‘2xy22a’xdydz V:0<x<3, —2<y<0, 1<zL2.



13.7.
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13.9.

13.10.
13.11.
13.12.
13.13.
13.14.
13.15.
13.16.
13.17.
13.18.
13.20. {[
13.20. {[f
13.21.

13.22. ([
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[ 5xy2dxdyds V:—1<x<0, 2<y<3, 1<z<2.
(x2+2y2—z)dxdydz V:0<x<l 0<y<3, —1<z<2.
[(x+2y2)dxdvdz V:-2<x<0, 0<y<l, 0<z<2.
"(2x2+y—z3 xdydz V:0<x<l, —2<y<I 0<z<I.

[ x2y22dxdyds V:0<x<2, 1<y<2 —1<z<0.

x+y—z)dxdyds V:0<x<4, 1I<y<3, —1<z<5.

(
' (x+2y+3z )dxdydz V:_1<x<2 0<y<l 1<z<2.
. (3x +2y+z)dxdydz V:0<x<1, 0<y<I, —1<z<3.
'(x+yzz)dxdydz V. 0<x<l, 0<y<2, —1<z<3.
.(xy+3z)dxdydz V:—1<x<1, 0<y<lI, I1<z<2
.(xy—z2)dxdydz V:0<x<2, 0<y<lI, —1<z<3.
‘(x3+yz)dxdydz V:—1<x<2, 0<y<l, 0<z<]I.

.(x2+y2—z)dxdydz V:0<x<2, —1<y<0, 0<z<1.

(2x2+3y+z}zxdydz V:2<x<3, —1<y<2, 0<z<4.

.x2yzdxdydz V:—1<x<2, 0<y<3, 2<z<3.

.(x2+y2+42)dXdydz Vio—1<x<l, 0<y<2, —I<z<I.
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13.23. "(x2+y2+z2)dxdydz V:0<x<3, —1<y<2 0<z<2.

1324. ([[x2y?22dxdyds V:—1<x<3, 0<y<2, —2<z<5.

13.25. [[[(x+yz)dxdvaz v:0<x<1 —1<y<4, 0<z<2.

13.26. '(x+y2—z2)dxdydz V:-2<x<0, I<Sy<2, 0<z<5.

13.27. (xy—zS)dxdde, V:0<x<1, —I1<y<2, 0<z<3

13.28. ||| yzaxavaz,

V:—1<x<2, I<y<3, 0<z<1.

13.29. ‘J‘J.xy2zdxdydz V:-2<x<I, 0<y<2 0<zZ3.

7

13.30. 'nyzzdxdydz V:0<x<2, —1<y<0, 0<z<4.

7

14. BbIYHMCJIUTH TPOMHON HHTErpaJl.

14.2.

j i j (5 o Sfjdxdydz,-

V:y=xy=0x=1,
Z=x2+15y2, z=0.

14.5.

sy

y
4

X zZ
Ve _ 1
37473
x=0,y=0,z=0.

V:y=15x,y=0,x=1,
z=xy, z=0.



14.7.

III(] + 2x3 xdydz
|4

V:y=36x,y=0 x=1,

z=4/xy, z=0.

14.10.

I I I(g y+12z)dxdydz;
v

Vo Z:3x2+2y2,y=x,
y=0,x=1,z=0.

14.13. Jjj(x+ y)dxdydz
V

V:y=xy=0x=1,

z=30x° +60y°, z=0.

14.16.

‘” xyzdxdydz ;
v

V:y=x,y=0x=2,
z=xy, z=0.

14.109.

JJJZ Ixzdxdydz
14

V:y=xy=0x=2,
z=xy, z=0.

14.22.

J- I‘[ J-(3x2 +y? jdxdydz;

V:z=10x, y=0,x=1,
z=xy, z=0.
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14.8.

j J. J.(3x+4 y)dxdydz
V

V:y=x,y=0x=1,
Z=5(x2+y2). z=0.

14.11.

j ;[ J-(27+54y3 )dxdydz'

V:y=x,y=0x=1,

z=4/xy, z=0.

14.14. j j j y2 dxdydz
V

V:z=103x+y) x=0,
x+y=1y=0,z=0.

14.17.

j i J.(;/ +4y? )a’xdydz

V:z=202x+y) x+y=1,
x=0,
y=0, z=0.

14.20.

j j sz zdxdydz ;
V

V:y=3x,y=0,x=2,
z=xy, z=0.

14.23.

| i [xavaya

V:y=10x,y=0,x=1,
z=xy, z=0.

14.9.

IJ.J.(3x2 +y2 xdydz
V

V:z=10y, x+y=1,

x=0,y=0,z=0.

14.12.

J.-”-(4 + 823 xdydz
v

V:y=x,y=0 x=1,

z=4/xy, z=0.

14.15.

j j jw (1 2/ btz

V:y=xy=0x=1,
z=4/xy, z=0.

14.18.

i

Y

dxdydz
X y z

X z

V.

V.-i+l+£=1,

10 8 3
x=0,y=0,z=0.
14.24.

j J. J-(ao v+ 90z )dxdydz;
14

V:x=1y=0,y=x,
z:x2+y2, z=0.



14.25.

-”‘J‘(%x + %)dxd vdz;
V

V:y=9x,y=0,x=1,
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14.26.

j ;[ J-zs(ﬂ P )dxdydz;

V:z=x+y, x+y=1,

14.27.

(9+18z)dxdydz
Iﬂg 182)dxdyd

V:y=4x, y=0,x=1,

z=4/xy, z=0.

14.28. J‘ I j 3y° dxdydz
V

V:y=2x,y=0,x=2,
z=xy, z=0.

15.1.
15.2.

15.3.
15.4.

15.5.
15.6.

15.7.

15.8.

x:O,yZO,ZZO. z= _xy,ZZO.
14.30.

14.29. I;[ j (]+2x2 )a’xdydz; J. j J.

4)
V:y=9x,y=0x=1, Lz
y y v (1+2+4+6j

dxdydz
X y z

z=4/xy, z=0.
£+X+£:]
2 4 6

x=0,y=0, z=0.

15. Bo1uMcJuTh TPOTHOM MHTErpaJl B HWINHAPUYECKUX WIHN cepudecKknx

KOOpPAHHATAX.

yxdydz 20020k x4z=2, y20, z20
I./. x2+y2

M’ V;x2+y2:]6y, yv+z=16, x>0, z=0.
I./. x2+y2

\/x2+y2dxdydz, V.'x2+y2:2x, x+z=2, z20.

v

1l .xydxdydz V:2<x? +y2 +2°<8, x° +y2 =27, x>0, >0, z>0.
e

[( .xdxdydz, V:x? = 2(y2 + 22), x=4, x>0.

e

([ [ Xdxdydz , V:]Sx2 +y2+22£9, y<x, y=0, z=0.
7l X4y’ 42’

1l .xdxdydz V. Z=\/18—X2 —yZ, z=\/x2+y2, x>0.

e

Il )2/2dx2dydzz’ Vx>0, 220, y=+/3x, 4<x’+y°+z°<36.
A +y“+z
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15.9. m V:y=0, yS\/gx, z=3(x2+y2), z=3.
P2+ 2f
2 ol od 2

15.10. X" dxdydz LV x2+y2+z2=]6, z>0.
eyt 22f

15.11. M V: 2(x2+y2):z, y=0, ysix, z=18.

15.12. xydxdydz} V: x2+y2:Z, >0, y<x, z=4,2>0.
o;/o x2+y2

15.13. M V.'x2+y2=4y, X+y+z2=4, z>0.
o;/o x2+y2

15.14. (x2+y2+22)ydxdydz V: x2+yz+z2 =4, x>0, y=0, z=>0.
..V,.

15.15. y\/x2+y2dxdydz, V:z>20, z=2, y>=x, 22=4(x2+y2)
..V,.

15.16. ydxdydz’ V: x2—|—y2=2y, x2—|—y2=4y, x>0, z>0, z=6.
o x2+y2

15.17 \/x2+y2+22dxdydz, V: x2+y2+22=36, 20, z=20, y<—x.

15.18 M V.'x2+y2:2x, x2+y2:4x, z20, z=4, y=>0,
o x2+y2

y<—Xx

15.19. zdxdydz , V.'x2+y2+22£9, y=0, yS%x, z>0.
72 Xy’ 42’ 3

15.20. \/x2+y2dxdydz, V.'x2—2x+y2=0, v20, z20, x+z=2.
..V.

15.21. szxdydz, V.']Sx2+y2ﬁ36, y2x, x>0, z20, z=2.
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15.22.

15.23.

15.24.

15.25.

15.26.

15.27.

15.28.

15.29.

15.30.

16.1.
16.2.
16.3.
16.4.
16.5.
16.6.
16.7.
16.8.

168

2

vdxdydz, V.'x2+y2+22:32, X +22:y2, y=0.

xdxdydz, V.'x2+y2+22:8, x2:ZZ+y2, x>0.

ydxdydz V:4<x’+y° +z° <16, y<~3x, y>0, z>0.

vdxdydz, V.'Z=\/8—x2—y2, Z:\/x2+y2, y=>0.

Cdxdydz, V:1<x’ +y2 +2° <16, y>0, y<x, z>0.

[ dxdydz

‘Q

, V.'x2+y2:4y, x+z=4, z=0.
2 2
x“+y

" ydxdydz

w'

y S ¢
L ]

L Vidsx+y? +2° <16, y<3x, y=0, z>0.
J 2, 2.2
X +y“+z

Z\/x2+y2dxdydz, V:x?+y?=2x, y=0, z=3, z20.

xdxdydz

, V.']£x2+y2+z2£4, x=20, y<x, y=0, z=0.

7

16.

, X +y2=4, x

, y+z=2, x

'Jx2+y2+22

C noMombK0 TPOWHOr0 MHTErpajia BHIYMCIMTHL 00beM TeJa,
OrPAHNUYEHHOT0 YKA3aHHBIMHU MOBePXHOCTAMM. CeiaTh YepTeK.

, ¥y20, z20, x+y=2, X2+y2=z.
. y20, 220, X>+yi=4, x¥*+)y° =z

2 2

+y° =z

X+y=2, z=x?, y=0.

2+y2=4.

, z20, x—y=0, 2x+y=2, 4z=y2.

, ¥y20, z20, 2x+y=2, Z=y2.
, y2=x, x:2y2+1, z:]—y2.
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16.2. x>0, y>0, z>0, x2+y2=4, x2+y2=2.
16.3. z>0, x2+y2=4, x2+y2=2.

16.4. z>0, y=2, z=x".

16.5. z>0, y+z=2, x°+y°=4.

16.6. y>0, z>0, x—y=0, 2x+y=2, 4z=y2.
16.7. x>0, y>0, z>0, 2x+y=2, Z=y2.
16.8. z>0, y2:x, x:2y2+], z=]—y2.
16.9. x>0, y>0, z>0, z=9-x°, y=3—x.
16.10. x=20, z=20, x+y=4, Z=4\/;.

16.11. z° =4—x. x° +y2 =4x.

16.12. z=4-y°, x°+y° =4, z>0.

16.13. x2+y2:I, z=2—-x—-y, z20.

16.14. z=y°, x>0, 220, x+y=2.

16.15. >0, z>0, z=x, x=19—1°, x=425-1°.

16.16. z>0, x°+1y°=9, z=5-x-y.

16.17. z>0, z=x, x=v4—)"°.
2

16.18. y>0, x+y=2, z=x".

16.19. y>0, z>0, y=4, z=x, x=+25-)°.
16.20. z>0, x2+y2:9, Z=y2.

16.21. x>0, z>0, y=2x, z=1-x —y2.
16.22. x2+y2=4, z=4—-x-y, z=0.

16.23. z>0, z=x°, x—2y+2=0, x+y=7.
16.24. x>0, z>0, z=y, x=4, y=25-x°.
16.25. z>0, z=4—-x, x=2/y, y=2x.
16.26. y>0, z>0, 2x—y=0, x+y=9, z=x°.
16.27. y=0, z>0, x=4, y=2x, z=x".
16.28. y>0, z>0, y=2x, y=3, z=4/y.
16.29. y>0, z>0, x=3, y=2x, z=y".

2
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16.30. z>0, y°=2-x, z=3x.

17. Tesno V 3a1aHO0 OrpaHMYMBAIOIIMMHU €0 OBEPXHOCTSIMH,
M — mroTHocTh. HaiiTk maccy TeJa.

170, 252 + 7 )=2?, 22+ y? =4,
(x>0,y>0,z>0);

x=0, y=0, z=0, u=2x* + y?).

173.x2+y2:L x2+y2:61
x=0, y=0, z=0,(x>0,y>0);
u=90y.

17.5. x2 +y2 + 22 =4, x2 +y2 :922,

x=0, y=0, (x>0,y>0,z>0);
u=10z.

177.x2+y2+22:4,x2+y2:L
Q2+y2s1}
yzﬂi

179.x2+y2=22/4Qx2+y2:z/Z
x=0,y=0,(x>0,y>0); u=10z.
u=10z.

1711.16bg-+y2)222, x24;y2:],
x=0, y=0, z=0,(x>0,y>0);
u=5&2+y2)

1713x2+y2+22:4 x2+y2=L
&2+y2ﬁd x=0,@20)
ﬂ:44

17.15. x° +y° =162° /49,
x2+y2:4z/Zx:0“V:Q
(x>0,y>0); u=80yz.

17.17. 3607 + 2 )=22,

x2+y2:L x=0, z=0,

17.2. x2 +y2 P =4, x2+y2:422,

x=0, y=0, (x>0,y>0,z>0);
u=10z.

]]Aux2+y2+22:1& x2+y2:4
&2+y2£4}
u=l

176. x“+y" =27,

17.8. x> +y° =22, x° +y° =4,

x=0, y=0, z=0,
R )
(xZO,yZO,ZZO), u—5(x +y )/2.
1110x2+y2:L x2+y2:31
x=0, y=0, z=0,(x>0,y>0);
u=15x.

17.12. x° +° +2° =16, x*+y° =92,
x=0, yzO,(xZQyZO)
u=>5z.

17.14. x> +1° +2° =9, x*+y° =4,
&2+y2ﬁ4))udl(y20)
ﬂ#d

17.16. x° +y° =27 /25,
x2+y2=Z/i x=0, y=0,
(x>0,y>0); u=14yz.

17.18. a2 + 7 )=z?, 2247 =4,
x=0, y=0, z=0, (x20,y>0,220);
ﬂ=5&2+y2yi
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17.19 x2+y2:4, x2+y2=8z,x:0, 17.20. x2+y2:], x2+y2:z,x:0,
y=0, z=0 (xZO,yEO; u=>5x. y=0, z=0, (xZO,yEO); u=10y.

17.21. x2+y2+22:4, x2+y2:22, 17.22. 64(x2+y2):22, x2+y2=4,
x=0, y=0, z=0, y=0,z=0,(x>0,y>0);
x20,y20,z20);, u=62. ,u=5(x2+y2)/4,

17.23 x2+y2:4, x2+y2=4z, 17.24. x2+y2:I, x2+y2:2z,
x=0, y=0, z=0, x=0, y=0, z=0,
xZO,yZO);,u=5y. xZO,yZO);,uz]Ox.

17.25. x2+y2+22:], x2+y2:ZZ, 17.26. x2+y2+22:], x2+y2:422,
x=0, y=0, (x=0,y>0,z>0); x=0, y=0, (x>0,y>0,z>0);
u=32z. u=20z.

17.27. x2+y2+22:9, x2+y2:4, 17.28. x2+y2+22:]6, x2+y2:4,
or754) 2ot a0 0red
u=2z. ,u:2‘z‘.

17.29. x2 —i—y2 — 472 /49, x2 +y2 =2z/7, 17.30. x2 —i—y2 — 472 /25,
v=0, y=0, (x20,20) £ ey?=22/5, xb, y=0
pu=20xz. (x>0,y>0); u=28xz.

18. BoIuucJauTh KOOPAMHATHI LEHTPA MACC OHOPOIHOIO TeJa,
3aHUMAaIIEero 00J1acThb V, OrpaAHUYEeHHYI0 IOBEPXHOCTAMHU.

: 4y:\/x2+22, x2+22:]6, y=0.

18.1. V

18.2. V:y% +2%2 =8x, x=2.

183. V:z=+x°+y?, z=36

18.4. V.'Z:3(x2+y2) x2+y2:9, z=0.
18.5.V.'x=2\/y2+22, y2+z2:4, x=0.
18.6. V: x2+22:4y, y=9.
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18.7. V: x=5y’ +2°, x=20.

18.8.V.‘x2+22=y, x2+22:]0, y=0.

18.9.V.'x:6\/y2+z2, y2+22:9, x=0.

18.10.
18.11.
18.12.
18.13.
18.14.
18.15.
18.16.
18.17.
18.18.

18.19.

18.20.
18.21.

18.22.
18.23.
18.24.
18.25.
18.26.
18.27.
18.28.
18.29.
18.30.

:2:8Q2+y2) z=32.

: y=3\/x2+22, y=09.

2 2

oX +22:9y, X +22:4, y=0.

x2+y2:3z, x2+y2=4, z=0.

: x2+22=6y, y=38.

: 8x:\/y2 +22, x=1/2.

: y2+22 =2x, y2+22:4, x=0.
.'3\/x2+22 =Y, x2+zzzl6, y=0.

: y2+22=3x, x=9.

Nx? +27 =y, y=4.

2 =X, y2 +27 =9, x=0.

cx=0, y=0, z=0, x+y+z=3.

: Z:2\/x2 +y2, X’ +y2 =9, z=0.

cx? +y2 =2z, z=3.

x2 +y2 =z, z=4.

.'x2+y2:Z, X’
.'x=6(y2+22), y2+22=3, x=0.

: y=3\/x2+z2, x2+22:36, y=0.

: x:7(y2 +22), x=28.

Sy z

+y2 =4, z=0.

N 2\/x2 +y2 =z, z=6.

: 5(x2 +y2)= z, x2

N T Y N %Y XY O8N N 8N N NN N N N O

-|—y2 =2, z=0.

19. BbIYHCIUTH MOMEHT MHEPIUH OTHOCUTEJIBLHO YKA3aHHOI OCH
KOOPAMHAT OJHOPOJAHOIO TeJja, 3aHUMaKLero oodjaacte V,
OrPAHMYCHHYI0 JAHHBIMH NOBepxHOCTsAMHU. ILIOTHOCTH Tesna

O NPUHATH paBHOIi 1.
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19.1. V.‘z=2(x2+y2), z=2, 0z.19.2. V.'x2+y2:zz, z=3, Oz.

193. V:x=1-y —22, x=0, Ox.194.V: x2+y2=z, z=3, Oz.

195. V:y=4—x —22, y=0, 0y.196.V x2+22:y2, X’ +z° =4, y=0, Oy.
2 2

19.7. V.'x:3(y2+22), x=3, Ox. 198. V:x"+z" =2y, y=2, Oy.

199. V:z=9-x"—y?, z=0, 02.19.10. V:x’ =y +z°, x=2, Ox.
1941, V: 4yx’ +)7 =z, z=2, 02.1912. V- x7 47 =2z, z=2, Oz.
1913, V- z=3y7 +x%) 223, 021914 v: 232 427 =x, x=2, O«
: 3(x2+22):y,y=3, Oy.

~

19.15. V: y° =x* +z°, y=4, Oy. 19.16.
X

19.17 =y?+z7, x=2, Ox. 19.18.V:z=3-x" -7, z=0, O
19.09. Vo x? +27 =7, y=2, Oy. 1920.V: y=4x?+22, y=2, Oy,
1921. V:y“+z"=x, x=9, Ox. 19.22.V: x2+22:y,y:3, Oy.

N x2 :y2 +z2, y2 +ZZ =1, x=0, Ox.

cxT+z5=y,y=2, Oy. 19.26. .'x=y2+22, y2+22:],x=0, Ox.
Xt =y +22,x=30x. 19.28.

: x=y2 +Z2, x=3, Ox. 19.30.

N x2:y2+z2, y2+22:4, x=0, Ox.

N N N 8N 8N N X T

V
V
4 2 2

19.23. V- x? :y2 +22, x=2, Ox.19.24.
4 2 2
4 2 2
y

'2Z:y2+z2, y2+x2=4, z=0, Ox.

20. BoluucJauTh KpUBOJIMHEHbIN HHTErpaJl.

20.1. | xydl, tne L— xoHTyp KBajapara co cropoHamu x==/, y==].
L

20.2. y2dl, rne L — mepBas apka MUKJIOUAB X =¢—sint, y=1—cost.

L
20.3. jxya’l, rae L pcop — KOHTYp npsAMOyTronbHMKaA ¢ BepiuuHamu A(2, 0),

L pcp
B(4, 0), C(4, 3),D(2, 3).

20.4. j ydl, tne L— myra napaGosl y2 = 2X, oTcedeHHas mapaboIioi x’ =2 V.

20.5.

rae L 4— oTpe3ok mpsamoi, coepunsromui Touku O(0, 0)

L
J’ dl

[ 2. 2.,
Ly, x“+y +4
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20.7. J‘ xydl, rne Ly pc — KOHTYp npsamoyronbHuka ¢ sepmunamu O(0, 0),

Loasc
A(4,0), B(4, 2), C(0, 2).

20.8. del , Ti€e L yp— OTPE30K IPAMOH, 3aKIIOUEHHBIA Mex Ty Toukamu A(4, 0)

Lyp
u B(6, 1).

20.9. j x2 +y2)2dl, rae L — nepBas 4eTBEpTh OKPYKHOCTH p=2.

20.10. J‘

X + +Zz

LABJ v
A(,1, 1) u BQ2,2,2).

20.11. § (x—y)dl rae L— oxpyxuocTs X% +y% =2x.

L

20.12. IV2_22 (22—\/)62 +y2 jdl, rae L — qyra KpuBou

x=tcost, y=tsint, z=t, 0<t<2rm.
20.13. § (X2 + yz)dl rae L — OKpYKHOCTb x? +y2 =4.

, rae L 4B — OTPE30K MPSIMOM, COCIUHSIOIIAN TOYKU

L
20.14. j \/— rIe LO p— OTPE30K MPSIMOH, COSMHAIOLINA TOYKU
§—x° —
Lop

A(0,0) u B(2,2).
20.15. I(xz +y2 422 )dl, rae L — myra kpuBoi
L
X =cost, y =sint, Z=\/§t, 0<t<2r.
20.16. jarctg%d!, rae L — myra kapauouasl p = (1 -I-COS(p), 0<op<rn/2.
L
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20.17. J‘W/Zydl, rae L — mepBas apka HUKIOUABI X = Z(t —Sint), y= 2(1—cost).
L
20.18. J.(4§/; —3\/; )dl, rae L yp— OTPE30K IPAMOH, 3aKIIOUEHHBINA MEXKITY

Lyp
toukamu A(—1, 0) u B(0, 1).

dl
20.19. j —_—
J5(x-y)
Lyp

A(0,4) u B(4, 0).

, Te L 4p— OTPE30K NPAMOH, 3aKIFOYEHHBIA MEXKy TOUKaMU

20.20. J‘Ldl, rae L — myra KapIuouasl p = 2(]+cosg0), 0<op<rm/2.
[ 2 2
I X +y

20.21. J- vdl, tne L jp— nyra acTpoussl x = cos’ t, y= sin’ ¢, 3aKJTFOYCHHAs

Lyp
mexay Toukamu A (1, 0) u B(0, 1).

20.22. Iydl, rae Lpp— myra napadoisl y2 = 2x/ 3 mexmay Toukamu O(0, 0) u

Lop

B(+/35/6,~/35/3).

20.23. J.(x+ y)dl, rae L 4 pn— KOHTYp TpeyronbHuKa ¢ BepmmHamu A(1, 0),

L,po
B(0, 1), O(0, 0).

2 2
X+
7 Y

2
20.24. j z dl, rae L - 11 0570):3 5171 BUTOK BUHTOBOM JIMHUA
x=2cost, y=2sint, z=2t.
20.25. I(x + y)dl, rae L 4po— KOHTYp Tpeyronbhuka ¢ Bepmunamu O(0, 0),

Loup
A(_la O)a B(O> 1)

20.26. j (x+ y)dl, rne L,po— nAyra neMHHMCKaTel bepHysin pzzcos2¢),

L
—n/4<p<m/4.

20.27. §\/X2 +y?dl, re L — okpy*xHOCTE X’ +y2 =2y.
L
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20.28. J. xydl, rne L — xouTyp npsimoyronbauka ¢ Bepmuaamu O(0, 0), A(S, 0),
Loapc

B(5, 3), C(0, 3).
20.29. §(X2 + yz)dl, rae L — OKpy>KHOCTh X’ +y2 =4x.
L

20.30. J‘(4§/;—3§/;)7’1, rne L — myra actpoumsl x=cos3t, y=sin3t MEXTY

Lyp
toukamu A(1, 0) u B(0, 1).

21. BbluMcJUTh KPUBOJMHEHHBIH HHTErpaJl.

21.1. J. % rae L ,p— oTpe3ok npsamoit, coenunstomuii Touku A(0, —2),
X +y

Lyp
B4, 0).

dl . .
21.2. j 3 >3 TIe L— nepBbIT BUTOK BUHTOBOU JINHUU
JxT 4y tz

x=2Jcost, y=3sint, z=t.
21.3. j yzdl, tne Lpypc— KOHTYp NPSAMOYrOJbHHKA C BEPIIMHAMH B TOYKAX

Loasc
0(0, 0,0, A(0, 4, 0), B(0, 4, 2), C(0, 0, 2).

21.4. | x°dl, rne L— Jyra BepXHEH MOJIOBUHBI OKPYKHOCTH X%+ y2 =a’.

L

21.5. (22 +y2 }1[, rne L — OKpyXKHOCTb z? +y2 =4.
L

21.6. yzdl, rae L — mepBas apka HHUKJIOUIbI X = 3(t —Sint,) y= 3(1—cost).
1
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21.7. I(xz + y2 )dl, rne L— pa3BepTka OKPYKHOCTH X = 6(cost+tsint),

L
y=6(sint—tcost), 0<t<2r.

dl . .
21.8. , Tne L p— OTpe3oK mpsamoi z = , ¥ =0, COeTUHSIOMUN TOYKH
X—z

*
-2
Lup
A(0, 0, 2) u B(4, 0, 0).
21.9. Jl/Zydl, rae L — nepsas apka muknonnst X = a(t —sint,) y = a(l—cost).
L
21.10. §(X —y)dl, rae L— oxpyxHOCTH x°+y? =ax.

L

2

z<dl . . .

21.11. J‘ 3 5. The L — mepBBIii BUTOK BHHTOBOUW JMHUU X = 9cost, y = 9sint,
Lx +y

z=09t.

21.12. g(x2 + yz)zdl, rae L — OKpyKHOCTh X =3cost, y=3sint.

21.13. j vdl, rne L— nayra napaboJib y2 = [ 2x, oTcedeHHas apaboIIoi
L
X’ =12 V.

21.14. §1/2y2 +z%dl, rae L— oxpyxHOCTD x? +y2 +z°2=d?, xX=y.
L

21.15.  xyzdl, rne L — oxpyxHOCTS x° +y2 422 = R2, x2 +y2 — R’ /4,
JeKaInas B IEPBOM OKTaHTE.
21.16. J. arctg%dl, rae L —dacte ayru cnimpanid ApxuMena p = 2¢, 3aKII0UYCHHAS

L
BHYTPH Kpyra paguycoM R ¢ IIEHTPOM B MOJIOCE.

21.17. '[xz +y2 +22 [, tne L — mepBblii BUTOK BHHTOBOH JHMHHH X =4 cCOSt,

L
y=4sint, z=3t.



177

21.18. j vdl, rne L — nyra mapaGoJibl y2 =6Xx , 0OTcedeHHast TapaboIIoit X’ =6 V.
L

21.19. J.xdl, rae L p— myra napabonsl ) = x° oT ToukH A(2, 4) no Touku

Lyp
B(1, 1).

21.20. (x+ y)dl, rae L — mepBblii BUTOK JIEMHHACKATHI ,02 =7cos2¢.
L

21.21. (x2 +y2 +22)dl rne L — ayra kpuBoit x =acost, y=asint, z=>bt,

L
0<
21.22. J(2Z— y +Xx )dl rne L — nepBblif BUTOK KOHUYECKOI BUHTOBOM JINHUU

L
x=tcost, y=tsint, z=1.

21.23. | (x+2z)dl, rne L— myra xpuBoit x=t,y= (3/\/_>‘2 z=13,0<1<1.
i

21.24. (x\/xz —y2 )dl, rne L — xpuBas (x2 +y2)2 =a’ (x2 —yz), x20.

L

21.25. (x+ y)dl, rae L — mepBblii BATOK JIEMHHUCKATHI p2 =a’ cos2¢.

L

21.26. | xydl, rne L — nepBas ueTBepTh DILIUIICA x°/a’ +y2 /b=1.

L

21.217. (x+y)dl, rae L — 4eTBepTb OKPYKHOCTH x? +y2 +z2=R?, y=Xx,

L
JieKalasi B IICPBOM OKTAHTE.

dl . .
21.28. j 3 55 Tae L — miepBBIli BUTOK BUHTOBOM JIMHUHM X = A COSI,
TxTHy 2

y=asint, z=>bt.

2

z°dl . . -

21.29. J‘ — 5 Ihe L — nepBbIif BUTOK BUHTOBOW JIMHUU X = COSt, Y = asint,
7 Xty

z=aqat.
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21.30. J.\/xz +y2dl, rne L— pa3BepTKa OKPYXHOCTH X = a(cost+tsint),

y=a(sint—tcost), 0<t<2r.

22. BbIYHCJIUTH KPUBOJIMHEHHBIA MHTErpaJ.

22.1. J‘%dx+xdy, rne L p—nyrammaun y =Inx ot Toukn A(1, 0) 10 Toukn

Lyp
B (e, 1).

22.2. J‘ vdx—xdy, tne L— nyrasmnunca x =3cost, y=2sint, «upoberaecmas » B

L
IMOJIOKUTCIIbHOM HAIIPpaBJICHUHA O6XOII21.

22.3. J‘nydx—x2 dy, rne Lg — nyra napabonsl y = x2 /4 ot Touknu O(0, 0) mo

Loy
Touku A(2, 1).

22.4. j(xz +y2)dx+(x2 —yz)dy, rane L, p— nomanas nuHUA Y=

Lyp
A(-1, 1) no Touku B(2, 2).

22.5. j(x2 —2xy dx+ (y2 —2xy)dy, rae L p— nyra mapabonsl y = x° ot TouKH

Lyp
A(-1, 1) no Touku B(1, 1).

2 2
226, J‘ dy—y“dx

5lx5 +3 y5

touku A(2, 0) no Touku B(0, 2).

, rie L 4p— myra acTpoujibl X = 2C0S3 t, y= 25in3 t or

22.7. I(xz — y2 x+2xydy, rne L — nyra kyoudeckoii mapaGonsl ) = x> or

Loy
touku O(0, 0) mo Touku A(1, 1) .
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22.8. ijydx— x2dy+ zdz, tae L 4— OTpe30K NpsAMOii, COEAMHSIOIMME TOUKH

Loy
0(0, 0, 0) 1 A2, 1, 1).

22.9. § (xdy— de), rae L — xkoHTyp TpeyrojbHuka ¢ BepmuHamu A(—1, 0),

L
B(1,0), C(0, 1) mpu noa0XUTETLHOM HaIpaBICHUH 00X0/a.

22.10. j(xz +y)a’x+ (x+y2 )dy, rae L -p—nomanas ACB; A(2, 0), C(5, 0),

Loy
B(5, 3).

22.11. J.(XZ +y2 X+ (x+y2 )a’y, rae L -p—nomanas ACB; A(1,2), B(3, 2),

Lypc
C@3, 5).

22.12. Ixyzdx+ yzzdy—xZZdz, rae Lyp— otpesok npsamoit OB; O(0, 0,0) u

Log
B(-2, 4, 5).

22.13. jydx—xdy, rae L — nyra okpyxknoct x = Rcost, y = Rsint ; O(R, 0)

Loy
n AQ, R).

22.14. J-(xy—l)dx+ xzdy, rae L p— myra napabosl y2 =4 —4Xx OT TOYKH

Lyp
A(1, 0) no Touku B(0, 2).

22.15. jxydx+ (y —x)dy, rae Lyp— myra napabossl y = x° ot TouKH 0(0, 0) mo

Log
touku B(1, 1).

22.16. J-(xy—yz x+xdy, tne Lpp— myra mapaboiisl y:x2 or toukn O(0, 0)

Log
1o touku B(1, 1).

22.17. dey—ydx, rae L p— nyra actpoussl x = 20053 t, y= 25in3 ! OT TOYKH

Lyp
A(2, 0) no Touku B(0, 2).

22.18. § (X +2y)dx+(x—y)dy rme L— okpyxHocts x=2cost, y=2sint

L



22.19

22.20.

22.21

22.22.

22.23.

22.24.

22.25.

22.26.

22.217.

22.28.
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IIPpH IOJIOKUTCIIBHOM HAITPABJICHUH O6XOI[a.

. j; (xzy - x)dx + (yzx - Zy)dy rae L— gyrasmmnca x = 3cost,
L

y =_2sint NpH MOJOKUTESILHOM HallpaBJICHUHA 00X0/1a.

§ (xy— 1)dx+ x2ydy rae L p— nyrasmmnca x =cost, y=_2sint ot

LAB
touku A(1, 0) 1o Touku B(0, 2).

: Inydx— x2dy, rae L ,p— nomanas OBA;0(0, 0), B(2, 0), A(2, 1).
Loy
j(xy—x)dx—kxz / 2dy, tne Lyp— myra napabonst y2 =4X OT TOYKHU

Log
A(0, 0) mo Touku B(1, 2).

(xy—])dx+ nydy, rae L p— otpesok npsmoit AB; A(1, 0), B(0, 2).

Lyp

2xydx+ yzdy+ szz, rae L 4p— yra oHOro BUTKA BUHTOBON JTMHUU

Lyp
x=cost, y=sint, z=2t;A(1,0,0) u B(l,0,4n).

.(xz —y2 x+xydy, rne L ,p— otpesok npamoit AB; A(1, 1), B(3, 4).
L:lB
.cos vdx—sinxdy, tne L 4B — OTpe3ok npsamoit AB; A(2m, —2m),
L:lB
B(-2m, 2m).
. M, rie L 45— otpesok mpsmoit AB; A(1, 2), B(3, 6).
L; i xX“+y

ydx+ ( Y- x)dy, rae L 45— nyra kybuueckoii napabonst y = x° o Touxn

Lyp
A(0, 0) mo Touku B(1, 1).
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22.29. jxydx+ (y —x)dy, rae L — nyra mapabosbl y2 = x ot Touku O(0, 0) 10

Loy
touku A(1, 1).

22.30. jxdx+ydy+(x—y+])dz, rae L ,p— otpesok npsamoit AB; A(1, 1, 1),

Lyp
B(2, 3, 4).

23. BbluucJIUTh KPUBOJIMHEHbIN HHTErpaJl.

23.1. j(xy—x)dx+(x2 / y)dy, rae L — nyra mapabosel y = 23/x ot Toukn  O(0,

Loy
0) mo Touku A(1, 2).

23.2. § ydx—xdy, rne L — nyrasmianca x =acost, y =bsint,«npoberaemas

L
IIPpOTUB X014 4acOBOU CTPCIJIKH.

23.3. § Xdy, rne L— KOHTYp TpeyroiabHuKa, 00pa30BaHHOTO IPAMBIMU

L
y=Xx,x=2, y=0 1pu N0oJI0XUTEIHHOM HapaBJicHIH 00X01a KOHTYpA.

23.4. j(x— y)dx+ dy, rtne L— gayra BepxHEH TIOJOBHHBI  OKPY)KHOCTH
L

2 2 2
x“+y° =R, «upoberacmas» B TMOJOXKHUTCIHHOM HaIpaBIICHUU 00x0J1a

KOHTYpa.

23.5. § (X2 - y) dX, rne L— KOHTYp IpAMOYrOJIbHUKA, 00PA30BAHHOIO MPIMBIMU

L
y=2, x=0, y=0,x=1 npu TNOJOKUTCIHLHOM HAaNpaBJICHUU 00X0/aa

KOHTYpa.
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23.6. j4xsin2 ydx+ ycos2xdy, tae Lyp— OTpPe30K NpAMOM, COETMHSAIOIIMMA

Log

touku O(0, 0) u B(3, 6).

23.7. § ydx—xdy, rme L- xoHTyp osmmnca Xx=6cost, y=4sint npu
L

MOJIOKUTEIHLHOM HapaBlIeHUU 00X0/1a KOHTYpa.

23.8. J. xdy, rne L— nyra cunycousipl y = sinx ot Touku (7, 0) mo Touku (0, 0).
L

23.9. ‘[ y2 dx+x° dy, rne L— BepxHss IMOJIOBHHA 3JUTHIICA X =acost, y =bsint,

L

«mpoberaeMasi» Mo X0y 4aCOBOM CTPEJIKH.

23.10. J-(xy—y2 x+xdy, rne Lpp— nyra napabonsl y = 2+/x ot Touku 0(0, 0)

Lop

1o touku B(1, 2).

23.11. j xdx+xydy, L— nyra BepxHEH NOJOBUHBI OKPYKHOCTH X%+ y2 =2x,
L

«Hp06eraeMaﬂ» B ITOJIOKUTCIIbHOM HaAIIpaBJICHHUHN 06xona KOHTYpa.

23.12. j(xy—x)dx+(x2 / y)dy, rne L pn— nomanas ABO ot touxu O(0,0),

L 4p0
A(1,2), B(1/2, 3) npu mosoXuTeI-HOM HalpaBICHUU 00X0/1a KOHTYpa.

23.13. j(xy— yz )dx—lrxdy, rae LO 4— 0Tpe30K npamoit ot Touku O(0, 0) 1o Toukn

Loy
A, 2).
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23.14. jxdy— ydx, rae L — nyra kyOudeckoit napabonsl y = x> ot Toukm

Loy
0O(0, 0) mo Touku A(2, 8).

23.15. j2 ysin2xdx—cos2xdy, tae L 5— oTpe3ok mpsamoii oT Touku A(m/4, 2)

Lyp
10
touku B(m/6,1).

23.16. j(xy—yz )dx+xdy, rae L, — ayra mapaGonsl y = 2x” ot Touku 0(0, 0)

Loy
1o Touku A(l, 2).

23.17. J-Zyzdy—yzdz, rae Lyp,—nomanas OBA; O(0, 0, 0), B(0, 2, 0),

Logy
A(0,2,1).

23.18. jx/ydx+ (1/(y—a)dy), rae L— myra maxmonmst x = a(t —sint),

L
y:a(l—cost), w/6<t<m/3.

23.19. j(xy—x)dx—k (x2 / Z)dy, napabosibl ) = 4x? ot Toukn 0O(0, 0) 1o TouKH

Log
B(1, 4).

23.20. j(x + y)dx+ (x - y)dy, rae L yp— nyra mapaGonsl y = x ot TouKu

Lpp
A(-1, 1) mo Touku B(1, 1).

23.21. J‘xdy, rae L ,p— yra paBoi MOJyOKPYKHOCTH X%+ yZ =a’ ot TouKH

Lyp
A(0,—-a) mo Touku B(0, a).

23.22. .[ yzdx+ x2dy, rae L — myra BepxHel MOJOBHHBI JJUIMIICA X = J COSt,

L

y =2sint, «npoberaeMasi» 1Mo X0y YaCOBOH CTPEIIKH.

23.23. J‘yZdeJr Zw/RZ —y2dy+xydz, rae L— myra KpuBo#
L

x = Rcost, y = Rsint,



23.24

23.25.

23.26.

23.217.

23.28.

23.20.

23.30.

24.1.

24.2.
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z=at/(2r), «<upoberaeMas» OT TOUKH MEPECEUCHHS €€ C MITOCKOCTBIO
z =() 110 TOYKH MEPECeUCHHUs e¢ C MIOCKOCThIO Z =4
: ijzdy— y2 dz, rne L — nyra napabossl z = x° /4 ot Touku 0(0, 0, 0) no

Loy
touku A(2, 0, 1).

j(x— ]/y)dy, rae L 45— nyra nmapaboinsl y = x° o1 TouKn A(1, 1) no

Lyp
touku B(2, 4).

jcoszdx— sinxdz, rae L ,p— OTpe30K NpsMOii, COeIMHAIONINI TOUKN

Lyp
A(2,0,-2)u B(-2, 0,2).

I vdx—xdy, rne L — deTBepTh Ayru OKpyX)HOCTH X = Rcost, y = Rsint,
L

Jexaias B IepBOM KBAJPAHTE U «IIpoOeraemas» MpoTHB X0ja 4acOBOM
CTPEJIKU.

J.nydx—XZdy, rae L — ayra napabonst x =2 y2 ot Touku O(0, 0) 1o

Lo
Touku A(2, 1).

jxyexdx + (x -1 )exdy, rae L p— mo0as TMHNS, COENHAIOMAsA TOUKH

Lyp
A(0,2) u B(1,2).

§ (XZ + y2 )dX + (X2 — yz)dy,me L —XOoHTYp TpeyrojbHUKa ¢

L

BepmmmHamu A(0,0), B(1, 0), C(0,1) npu moioKuTeIbHOM HaIllpaBICHUN
00x0/1a KOHTYpA.

24. Iloka3aTb, YTO JAaHHOe IH(depeHIHATIBLHOE BbIPAKEHUE SBJIAETCS
noJaHbIM Tuddepennmanom pynxkuun U (x, y). Hajitu 3Ty QpyHKUMIO.

Xy y

(20x3 —21x2y+2y)dx+ (3+2x—7x3)dy.
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24.3. (yew—Zsinx)dan(xexy +cosy)dy.
24.4, y(exy +5)dx+x(exy +5)dy.

Y X
24.5. (x— 3 2]dx+( 3 2—dey.
X =y X =y

24.6. (2x—3y2 +I)dx+(2—6xy) dy.

2 2
24.7. ZL“—S' dx+ 2x—2y2_5 dy.
I+x7y I+x7y

24.8. —(lcos2y + ysin 2xjdx+ (xsin 2y +cos’ x+ I)dy.

2
3 2 2
24.9. | y“e™ +3 |dx+| 2xye® —1\|dy.

xlny+ydx+ylnx+x
X y

24.10.

dy.

24.11. Y (I+x+y)dx+e* (1 x—y)dy.

24.12. (3x —2xy+y)dx+(x x —3y —4y)dy
2.2
24.13. (er —Sinxjdx+(siny—2yex ) jdy.

24.14. (

24.15, ( e” —3)dx+ e (1+xy)dy.
24.16. (1 + cos(xy))ydx+ (1 + cos(xy))xdy
24.17. Smx)dx—I— (x 2ycosy )dy

1

(v
1
24.18. (stx— Jd — Zdy.
Xy
(

24.19.

+cosxcosy—3x jdx+(
x+

y+cosx+6xy x+(5x+6x y)dy

X+y

—sinxsiny+ 4yjdy.

24.20. y/x+lny+2x)dx+(lnx+x/y+])dy

24.21. (ex+y—cosx)dx+( +y+smy)dy.
24.22.

(y/ 1-x° y +2x)dx+(x/w/]—x2y2 +6y)dy.
24.23. (y/ 1—x y +Xx )dx+(x/w/]—x2y2+y)dy.
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24.24. I;ydx—l—]_zzxdy.
Xy

24.25. —2 dx+ L __x +2y dy.
(x— 1 =1 (y-1)y

24.26. (3x2 2xy+y2 x+(2xy X% - 3y2)dy

24.27. (e +xye? +2 x+(x26xy+1)dy

24.28. (yexy +y )dx+(xexy +2xy)dy

24.29. (ycos(xy)+2x—3y)dx+(xcos(xy)—3x+4y)dy.

24.30. (ysm x—l—y +xycos(x+y) 9x )dx—l—(xsin(x+y)+xycos(x+y)+2y)dy.

9. BEKTOPHBII AHAJIN3

1. lana pyHkumst u(M )=u(x, y,z) v Touku M ;M ,. BoIYHCIUTD!
1) npousBoanylo 3Toii (yHKUMM B Touke )/, 10 HanpaBJeHHIO
MM, ;

2) rpaauenT QyHKIMH B Touke M ;.

)

)=x?+2y% —4z° =5, M,(1,2,1), M,(-3-2,6).

V=tnl® + 32 4241 M,(1,3,0) M,(-41,3).

=x—2y+e”, M,(—4,-5,0), M,(2,3,4).

- 1 2
15 u(M)=x"-3xyz, M,(2,2,—4), M,(1,0,-3).
=3x%yz%, M,(-2,-31), M,(5-2,0).
1 2
=¥ M,(-5,0,2), M,(2,4,-3).
1 2

)=x7, M,(3,1,4), M,(1,-1,-1).

)= (2+y +z)5 M, (1,2,-1), M,(0-~13).
=(x—y), M,(1,50) M,(37,-2).
—x’y+y?z=3z, M,(0,-2,-1), M,(12-5,0).
— 10/ )7 22 +1) My(-1,2,-2), M,(2,0,1).
=x’y+y’z+z%x, M,(1,-1,2), M,(3,4,-1).



1.14.
1.15.

1.16.
1.17.

1.18.
1.19.
1.20.
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u(M)=5xy"27, M,(2,1,-1), M,(4-30).
uW(M)=1In (x 2422 M(=1,2,10), MyB31-1).
W(M)=z¢ 2 M,(0,0,0) M,(3,-4,2).
u(M)=In(xy+yz+xz), M;(=2,3,-1), M,(2,1,-3)
u(M)=A1+x>+y7 +22, M(1,1,1), M,(3,2,1)
u(M)=x"y+xz" -2, M,(1,1,-1) M,(2,-1,3)
u(M)=tnl1+x7 =y> +2%) M(1L11), M,(5-4.8)
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121, u(M)="+2-2 M (-1,1.1), M,(2,3.4).

1.22. u(M)=x> +xy” —6xyz, M,(1,3,-5), M ,(4,2,-2).

1.23. u(M =——Z—— M;(2,2,2), M,(~3,4,1).

)

)=

)

1.24. u(M)=e*"7, M](1,0,3), M,(2,-4,5).

1.25. u(M )= xey+yex—22, M,(3,0,2), M,(4,1,3).
1.26. u(M)=3xy” +z° —xyz M](IIZ) M,(3,-1,4).
1.27. u(M)=5x"yz—xy’z+yz°, M,(I,1,1), M,(9,-3,9).
108, u(M)=x/\x? +y7 +22) M(1,2,2), M,(-3,2,-1).
1.29. u(M)=y2z 2xyz+22, M,(3,1,—1), M,(-2,14).
1.30. u(M)=x7 +y? +27 —2xyz, M,(1,-1,2), M,(5—-14).

2. HaiiTy BeJIMUMHY M HANIPaBJIeHHe HAUOO0JIbIIEr0 U3MEeHeHUsI
pyHkumnu u(M)zu(x,y,Z) B TOuKe M (xo,yo,zo).

2.1. u(M):(x+y)22, MO(O,—I, 4). 2.2. u(M)=x2yz, MO(I —1 ])

23 u(M)=(x+2)%, My(2.22). 24 ulM)=xyz, M(2.1,0)

25 u(M)=x"(y7+z) My(4,1,-3). 26 u(M)=xyz>, M,(40,1)

2.7 u(M)=(?+z?, My(-4,0,0). 28 u(M)=2x"yz, M,(-3,0,2)
29. u(M)=x(y+2%) My3.01) 210 u(M)=x"yz, M,(1,0,4)
2.11. u(M):xy222, MO(—2, 1, ]). 2.12. u(M):x22+y MO(Z, 2, ]).
2.13. u(M)zyZZ—xZ, MO(O, 1,]). 2.14. u(M)zny—z MO(—Z,Z,]).
2.15. u(M)=x"y+y°z, My0,-2,1). 2.16. u(M)=xy° -z, M,(-1,2,1).
2.17. u(M):x(y+Z), MO(O 1, 2) 2.18. u(M):y(x+Z), MO(O 2,—2)
2.19. u(M)=xy—xz, MO( 1,2,1). 2.20. u(M)=z(x+y), MO(I ~1,0)
221 u(M)=x2yz, M,(2,0,2). 2.22. u(M)=xyz, My(0.1,~2)
2.23. u(M)=x"z, M,(1,~2,0). 224, u(M)=(x> =y, M,(1,3,0).
2.25. u(M)=xyz2, M,(3,0,1). 2.26. u(M)=x{y* +2%) M,(1,-2,1)
227, u(M)=x"y*2z?, M,(~1,0,3). 228 u(M)=x"+3y"-z%, M,(0,0,1).



2.29. u(M):nyZZ, MO(Z, 1,-1)

2.30. u(M)=x’z—y?, M,(1,1,-2).

3. HaiiTn BeKTOpHbIE JIMHNUA BEKTOPHOIO TOJISA @ .

3.1. a=9zi—4xk.
3.4. a=5zi+7xk
3.7. a=2xi+6zk.

3.2. a=6xi+12zk.
3.5. a=4xi+yj.
3.8. a=xi+zk.

3.3. a=2yi+3xj.
3.6. a=xi+3yj.
3.9. a=3xi+6zk.

3.10. a=5zj+7yk. 311, a=7yj+14zk. 3.12. a=2zi+3xk.
3.13. a=4yj+8zk . 3.14. a=4xi+zk. 3.15. a=yj+3zk .
3.16. a=2xi+8zk. 3.17. a=9zj—4yk. 3.18. a=xi+3zk.
3.19. a=4zj-9yk. 3.20. a=4yi—9xj. 3.21. a=2zj+3yk.
3.22. a=5xi+10yj. 3.23. a=2xi+4yyj. 3.24. a=2xi+6)j .
3.25. a=yj+4zk. 3.26. a=xi+4yj . 3.27. a=xi+yj.
3.28. a=9yi—4xj. 3.29. a=4zi—9xk. 3.30. a=5yi+7xj.

4. BbIYMCJIUTH

NOBEPXHOCTHBIMI

HHTErpaj nepBoro poaa 1o

nosepxHoctu S, rae S— uacTh mIockocTH (p), oTceueHHas

KOOPAMHATHBIMHA INUIOCKOCTHMM.

4.1
[[-ysa21as. (p): 200 29 2=
S
4.3

J.J‘(5x+2y+22)dS, (p).'x+2y+z:2,

S
4.5,

[[xssyonasip)sznsrssz=s

S
4.7,

II(2x+]5y+z)dS,(p):x+2y+22:2,

S
4.9,

jj(8x+8y+8z)d5,(p):x+4y+22:8.
S

4.2
[tk ) so2
S

4.4

J.J‘(6x—y+82)dS, (p):x+y+22=2.
S

4.6

J.J‘(4x—4y—z)dS, (p).'x+2y+2z:4,
S

4.8

J.J‘(Zx+5y+z)dS, (p):x+y+ZZ:2.
S

4.10.
Ij(3x+]0y—z)dS,(p).'x+3y+ZZ:6.
S
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4.11. 4.12.

”(4y—x+4z)ds, (p):x—2y+2z=2. ”(2x+3y+z)ds,(p).- 2x+2y+z=2.
S S

4.13. 4.14.

”(7x+y+2z)ds, (p):3x—2y+2z=6. ”(5x—y+5z)ds,(p).- 3x+2y+z=6.
S S

4.15. 4.16.

”(2x+3y+z)ds, (p): 2x+3y+z=6. _[ (x+3y+22)dS,(p): 2x+y+2z=2.
S S

4.17. 4.18.

”(3x+2y+2z)ds,(p).-3x+2y+2z=6. Ij(zx+3y+2z)dS,(p).-x+3y+z=3.
S S

4.19. 4.20.

Jj(2x+3y—z)dS,(p).'2x+y+z:2. ”(2+y—7x+9z)ds,(p).-2x—y—2z:—2.
S S

4.21. 4.22.

Ij(Qx+2y+z)dS,(p):2x+y+z:4. jj(6x+y+4z)dS,(p):3x+3y+z:3.
S S

4.23. 4.24.

J'J.(Sy—x—z)dS,(p):x—y+Z=2. IJ‘(x+2y+32)dS,(p).'x+y+z=2.
N S

4.25. 4.26.
J-(Sy—2x—2Z)dS,(p):2x—y—ZZ:—2. J-(Sx—2y+6z)dS,(p):2x+y+ZZ:2.

S S

4.27. 4.28.
I(Zx—3y+Z)dS,(p).'x+2y+z:2. j(2x+5y—z)dS,(p):x+2y+z:2.

S S

4.29. 4.30.

H(5x+y—z)ds,(p);x+2y+2z:2. H(5x—8y—z)ds,(p).-2x—3y+z:6.
S S
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5. HaiiTu moToK BEKTOPHOrO MOJsl @ Yepe3 4acThb IUIOCKOCTH P,
PaCHOJI0KEHHYIO B IEPBOM OKTaHTe (HOpMaJib 00pa3yeT OCTPbIil

yroJi ¢ ocoio O7).

51. a=2xi+3yj+zk,

P:x/3+y+z/2=1.

5.4. a=—2xi+yj+4zk,

P:x/3+y+z/2=1

57. a=2xi+5yj+5zk,

P:x/3+y+z/2=1.

5.10. a=2xi+yj—2zk,
P:2x+y/2+z=1

5.13. a=—xi+yj+12zk,

P:2x+y/24+z=1
5.16. a=3xi+2zk,

P:x+y/2+z/3=1

5.19. a=xi+3yj—zk,

P:x/3+y+z/2=1

5.22. a=xi—yj+6k,

P:x/2+y/3+z=1

5.25. a=xi+yj+zk,
P:2x+y/2+z=1

5.28. a=xi+yj+zk,
P:2x+y/2+z=1.

5.2. a=xi+yj+zk,
P:2x+3y+z=1
55. a=2xi+3yj+zk,
P:2x+3y+z=1.
5.8. a=xi+9yj+8zk,
P:x+2y+3z=1
5.11. a=—xi+2yj+zk,
P:x+2y+3z=1.
5.14. a=xi+yj+zk,
P:x+y+z=1.
5.17. a=2xi+yj+zk,
P:x+y+z=1.
5.20. a=2xi+3yj,
P:x+y+z=1.
5.23. a=xi+2yj+zk,
P:x/2+y+z=1.
5.26. a=xi+yj+zk,

P:x+y/2+z/3=1.

5.29. a=xi+3yj+8zk,

P:x+2y+z/2=1.

5.3. a=yj+zk,
P:x+y+z=1.
5.6. a=xi+3yj+2zk,
P:x+y+z=1.
5.9. a=xi+yj+zk,
P:x/2+y+z=1.
5.12. a=yj+3zk,
P:x/2+y+z=I.
5.15. a=2xi+yj+zk,
P:x+y/2+z/3=1
5.18. a=2xi+yj+zk,
P:2x+3y+z=1
5.21. a=2xi+3yj+4zk,
P:2x+3y+z=1.
5.24. a=8xi+11yj+17zk,
P:x+2y+3z=1.
5.27. a=xi—yj+6k,
P:x+2y+z/2=1
5.30. a=xi+2yj+5zk,
P:x+2y+z/2=1

6. BLIYHCJIUTH MOTOK BEKTOPHOTO N0JIs1 @ (M) Yepe3 BHEHIHIOK0
NMOBEPXHOCTH MMPAMHU/IbI, 00PA30BAHHYI0 ILIOCKOCTHIO (P) n
KOOPAMHATHBIMH INIOCKOCTSAMH , IBYMSI CIIOCO0OAMMU
a) ¢ UCMOJIb30BAHNEM OIPe/ieICHUs MOTOKA BEKTOPA;

0) c nomomb0 opmytisl  Octporpaackoro-I'aycca.

6.1. a(
6.2. af
6.3. af
6.4. a(
6.5. af
6.6. af
6.7. a(
6.8. a(

3

T XXX
Iy

< X

)
)
)
)
)
)
)

<

3x— y)i+(2y+z)j+(22 X
2y+z)i+(x=y)j-

x+z)i+2yj+(x+y-z)k, (P):x+2y+z=2.
)k, (P):2x—-3y+z=6.
ZZk,( ).x y+z=2.

)=(2x—z)i+(y—x)j+(x+22)k, (P): x—y+z=2.
2y—z)i+(y+x)j+xk, (P):x+2y+2z=4.
2z—x)i+(x—y)j+Bx+z)k, (P):x+y+2z=2.
x+z)l+(x+3y)]+yk (P) X+y+2z=2.

(

E

Ey+22)1+(x+22)]+(x Zy) ( ) 2x+y+2z=2.
(

(
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Q/-\
\_/

E

(y z)z (x+2y)j+yk (P).'x+3y+22=6.
=(y+z)i+xj+(y—2)zk, (P):2x+2y+z=2.
(x+z)i+zj+(2x—y)k, (P):3x+2y+z=6.
Zl+(x+y)j+yk, (P).'2x+y+22:2.
3xi+(z+y)j+(x—2)k, (P):x+3y+z=3.
(Bx—1)i+(y—x+z)j+zk, (P): 2x—y—2z=2.
xi+(z+x)j+(y+z)k, (P):3x+3y+z=3.
(x+z)i+(z—x)j+(x+2y+z)k, (P): x+y+z=2.
(x+z)i+zj+(2x—y)k, (P): 2x+2y+z=4.
(
(

6.10. (
6.11. a(
6.12. a(
6.13. a(
6.14. a(
6.15. a(
6.16. a(
6.17. a(
6.18. a(
6.19. a(
6.20. af
6.21. a(
6.22. af
6.23. af
6.24. a(
6.25. a(
6.26. a(
6.27. a(
6.28. a(

)
)
)
)
)
)
)
)
)
)
)

i

E

E

<

2
<

2
<

()

ﬁi

3x+y)i+(x+z)j+yk, (P): x+2y+z=2.
y+2)i+(2x—z)j+(y+32)k, (P): 2x+y+32=6.

2
<

()

(y+2)i+(x+6y)j+yk, (P) X+2y+2z=2.
Ex+y)z+3y]+(y z)k, (P) 2x—y—2z=-2.
(

]

iiii

)
)=+ )i—2yj+(x+22)k, (P) X+2y+z=2.
)=(y— z)z+(2x+yj+zk ( ) 2x+y+z=2.
xl+(y 22)]+(2x y+22) ( ) X+2y+2z=2.
(x+22)i+(y—3z)j+zk, (P):3x+2y+2z=6.
Axi+(x—y—z)j+By+22)k, (P): 2x+y+z=4.
(2z— x)l+(x+2y)]+3zk (P): x+4y+2z=8.
4zi+(x—y—z)j+(3y+z)k, (P): x—2y+2z=2.
6.29. a( (x+y)l+(y+z)]+2(z+x) P): 3x—2y+2z=6.
6.30. alM (x+y Z)z+22]+(y 72) (P) 2x+3y+z=6.
7. HaliTH HOTOK BEKTOPHOTO MOJISA @ 4epe3 3aMKHYTYI0 IOBEPXHOCTh

S (HopMaab BHELIHAN).

7.1, a=(z+y)i+(x—z)j+zk, 7.2. a=6xi—2yj—zk,
S:{x2+4y2=4 S‘.{Z=3—2(x2+y2),
Ix+4y+z=12,z=1. 22=x2+y2,(220).
7.3. a—(y+6x)i+5(x+z)j+4yk, 7.4. a=(y+22)i—yj+3xk,
.. {y x,y=2xy=2, S.{32:27—2(x2+y2),
z x2+y z=0. . 22:x2+y2,(220).
75. a=zi+(3y—x)j—zk, 7.6. a=yi+5yj+zk,

2 2 2 2
S - X“+y° =1, S:{x +y° =1,
z:x2+y2+2,z:0. Z=)C,Z=0,(ZZO).

iiiiii

)=
)=
)=
)=
)=
)=
)=



7.7. a:(x+y+Z)i+(2y—x)j+(3z+y)k,

y=X,y=2X,Xx=1,
S:iz=x*+Yy?,
z=0.
79. a=17xi+7yj+11zk,
2, .2_
X" +y =z,

S z:2(x2+y2),

2
y=x"y=x.
711 a=(x+z)i+(z+y)k,
g x2+y2:9,
z=x,2=0,(z>0).
7.13. a=2xi+2yj+zk,
q. y=x2,y=4x2,y=1(x20),
z=x,z=0.
7.15. a:(z+y)i+yj—xk,
g x2+y2=2y,
y=2.
7.17. a=2(z—y)i+(x—z)k,
AS.Z:x2+3y2+Lz:0,
| x2+y2=].
17.19. a=zi—4yj+2xk,
_ .2 2
g Z=XT Y,
z=1.
7.21. a=8xi—2yj+xk,

x+y=1,x=0,y=0,
S_-{

z:x2+y2,Z:0.

78. a=yi+(x+2y)j+xk,

2+y2:2n

X
S: Z=x2+y2,
z=0.

7.10. a=7xi+zj+(x—y+52)k,

Z=x2+y2,

S: z:x2+2y2,

y=x,y=2x,x=1.

7112. a=2xi+zk,
- z=3x°+2y*+1,
X2 +y2=4,7=0.

7.14. a=3xi—zj,

PR
S:{Z Y

z? =x2+y2,(220).

7.16. a:xi—(x+2y)j+yk,
g. x2+y2=1,z=0
' x+2y+3z=6.
7.18. a=xi+zj—yk,

z=4-2\x*+7),
g =2 y?)
z:2(x2+y2).
7.20. a=4xi—2yj—zk,
g 3x+2y=12, 3x+y=6, y=0,
. x+y+z=6, z=0.
7.22. a=zi+xj—zk,
g. 4Z=x2+y2,
z=4.



194

7.23. a=(2x+y)j+(y+22)k, 7.24. a=xi-2yj+3zk,
Z=4(x2+y2). z=2x.
7.25. a=—2xi+zj+(x+ )k, 7.26. a=(2y-3x)i+(3x+2x)j+(x+y+z)k,
G Hi=2y, o 7=
z:x2+y2,Z=0. z=4-x-y,z=0.
7.27. a=(y+z)i+(x—2y+z)j+xk, 7.28. a:(Zy 15x)i+(z-y)j—-(x=3y)k,
g x2+y2:1, z:3x +y +1,z=0,
' 2, .2 AN
Iz:x +y°,z=0. kx2+y2:§'
7.29. a:(x+z)i+yk, 7.30. a:(x+y)i+(y+z)j+(z+x)k,
z=8—x2—y2, . y=2x,y=4x,x=1,
S,-{ . S.{ _ 2 g
z=x"+y". z=y ,z=U

8. BBIYHCIUTh HMPKYJISIHI0 BEKTOPHOTO MOJIsI a(M ) 10 KOHTYPY
TPeyroJbHHUKA, MOJYYEHHOT0 B pe3yJbTaTe nepecevyeHus INIOCKOCTH
( p): Ax+By+Cz=D ¢ K0OpIHHATHBIMH IIOCKOCTSIMH, IPH

MOJI0KHTETLHOM HANPABJIEHHH 00X0/1a OTHOCHTEJILHO HOPMAJIBLHOTO
BEKTOpAa Zz(A,B,C ) 3TOM MJIOCKOCTH JABYMSI CIIOCOOAMU:
1) ucmosib30BaB onpeaeTeHue UUPKYJISANUAN; 2) ¢ TOMOIIbIO (GOpPMYJIbI
Croxca.

8.1. a(M)=(x+z)i+zj+(2x—y)k, (p):2x+2y+z=4.

8.2. a(M)=(x+z)i+(x+3y)j+vk, (p):x+y+2z=2.

8.3. af (2y—z)i+(x+y)j+xk, (p):x+2y+2z=4.

8.4. a(M)=(2z—x)i+(x—y)j+(3x+2)k, (p):x+y+2z=2.

8.5. a( (2x )l+(y x)]+(x+22)k ( )x y+z=2.

8.6. a(M)=(x+y+z)i+2zj+(y-72)k, (p):2x+3y+z=6.

8.7. a( (x+y)z+(y+z)]+2(x+z)k (p):3x—2y+2z=6.

8.8. a( =4Zi+(x—y—z)j+(3y+z)k (p)x 2y+2z=2.

8.9. a(M)=(2z—x)i+(x+2y)j+3zk, (p):x+4y+2z=8.

8.10. a(M)=4xi+(x—y—z)j+(By+22)k, (p):2x+y+z=4.

8.11. a(M)=(x+ZZ)z+(y 3Z)]+Zk ( ) 3x+2y+2z=6.

8.12. a(M)=xi+(y—2z)j+(2x—y+22)k, (p):x+2y+22=2.

8.13. a(M)=(y—z)i+(2x+y)j+zk, (p):2x+y+z=2.

8.14. a(M)=zi+(x+y)j+yk, (p):2x+y+2z=2.



8.15.
8.16.
8.17.
8.18.
8.19.
8.20.
8.21.
8.22.
8.23.
8.24.
8.25.
8.26.
8.27.
8.28.
8.29.
8.30.

9.1.
9.2.

9.3.
9.4.

9.5.

9.6.
9.7.
9.8.

9.9.

9.10.

9.11.
9.12.
9.13.

9.14.
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xl+(x+z)]+(y+z)k (p )3x+3y—|—z:3.
=(3x—1)i+(y—x+z)j+4zk, (p):2x—y—2z=-2.
3xi+(y+z)j+(x—2)k, (p):x+3y+z=3.
=(x+y—z)i-2yj+(x+22)k, (p):x+2y+z=2.
=(x+y)i+3yj+(y—2)k, (p):2x—y—z=-2.
=(2y+z)i+(x—y)j-2zk, (p):x—y+z=2.
=(3x—y)i+(2y+z)j+(2z—x)k, (p):2x—3y+z=6.
=(x+2)i+2yj+(x+y—z)k, (p):x+2y+z=2.

9. HaiiTn Hau00JILIIYIO IVIOTHOCTH HUPKYJISIIIAUA BEKTOPHOTO MOJIA
a(M) B TOYKe MO(xO Yo ZO)

a(M)= y2i—xyj+z°k, My(-2,1,1).
a(M)=xzi— xy]+x 22k, MO(O 1,1)
a(M)zxyz y z j—xzk, MO(O -2, ])
a(M) xzi—yj—zyk, MO(O 1, 2)
a(M)=y? i-xy” j+z°k, My(~1,2,1)
a(M)zxyl —Xy ]+22k MO(] -1, 1)
a(M)=(x+y)i+yzj+xzk, M, (2, 1,0).
a(M)=(x—y)i+yzj—yk, MO(—4, 1,0).
a(M) (y Z)l 22j+xyzk M0(3 0, ])
a(M) yzi—z ]+(x+y)zk MO(I 3, 0)
a(M)zz i—xzj+z ’k, MO(I -2, ])
a(M )=xyi+(x—z)j+(y—x)k, M,(0,0,1)
a(M)=xyi—(y+z)j+xzk, My(4,0,1).
a(M)=xi—zyj+x 22k, My(-3,0,2).
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(x+y2)i+yzj—x2k, MO(], 0, 4).
xzi—yj+yzk, MO(O —1, 4)
xXyi—xj+yzk, MO(Z 2, 2)
(x+y)z+xyZ] xk, M0(4, 1, 3).
xzi+(x—y)j+x22k, MO(I, 1,-2).
(x— z)l+xyj+y22k, M0(2, 2,1).
)l+xyzj+xk, MO(—Z, 2, ]).

i

9.15. a(
9.16. a(M
9.17. a(
9.18. a(

9.19. a(

9.20. a(
9.21. a(

9.22. a(
9.23. a(
9.24. a(

9.25. a(
9.26. af

a
a
9.27. a(
a
a

i

i

i

ii

(x—z

i

(y—z)i+yj—z°k, My(-1,2,1)

)=

)=

)=

)=

)=

)=

)=
)=(y-z)
; (x—y)i—xj+xzk, M0, 2,-2).
)=

)=

)=

)=

)=

)=

ii

x—z)i—yj+xvk, M,(1,-1,0).
X2 i—-xy° j+z°k, My(0,1,-2).
xyz+yz]+xzk MO(Z 0, 3)

ii

i

xy l+yz j—x k, MO(I, -2, 0).
Xzi+zj+yzk, M0(3, 0, 1).
xyi+xyzj—xk, MO( 1,0, 3)
yzi—z ]+xyzk MO(Z 1, ])

i

9.28. a(
9.29. a(

9.30. a(

ii

10. BbIsSICHUTB, sIBJIsIeTCst T BeKTopHoe noe (M) coneHonaanbHbIM,
NOTEHIHATBHBIM HJIH TAPMOHHYECKHUM.

(yz 2x)i+(xz+zy)j+xyk.
=yzi+xzj+xyk.

10.1. a(M )=

10.2. a(M)

10.3. (M)=6xyz+(3x —Zy)]+zk

10.4. (M) (Zx yz)z+(2x xy)]+yzk

10.5. a(M)=(y—z)i+3xyzj+(z—x)k.

106. a(M)=(y-z2)i+(x+2)j+ 7 -y J.

10.7. (M)z(x+y)' 2xzj— 3(y+z)k

10.8. (M):(yz 2x)z+(xz+2y)]+xyk
)=

10.9. a(M)=|x’ -

X ) 3xy]+(y +Z2)k.
10.10. a(M )=2xyzi— y(yz+])]+zk
10.11. a(M) 2x—3yi+2xyj—z ’k.
)=(x2 y2)1+(y2 )]+(22—x2)k.
)=

z z+(xz+y)] +Xx yk

10.12. a(M
10.13. a(M
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10.14. a( xp(3x— 4y)z+x (x—4y)j+322k

10.15. a(
10.16. a(

10.17. a(
10.18. a(

10.19. a(

10.20. a(
10.21. a(

10.22. a(
10.23. a(

10.24. a(
10.25. a(

<

<

6x2z+3cos(3x+2z)]+cos(3y+22)k
(x+3)i+(z—y)j+2(x+2)k.

3(x— Z)l-l-( 2— )_]+3Zk

(Zx yz)z+(xz Zy)]+2xyzk

3x z+4(x y)j+(x—z2)k.

yzi+(x— y)]+22k.

y )l—l—(x—l—z)]—I—(x—I—y)k

3x

<

< X

< X

<

<

yl 2xy Jj—2xyzk.

( +y) 2y+z)j+(z—x)k.
X zz+y J— —xz°k.
x+y)i+(y+z)j+(x+z)k.

v+
(
y'
(

<

<

<

10.26. a(

<

Z]+k

10.27. a(
10.28. a(
10.29. a(

10.30. a(

<

vzi+xzj+xyk.

<

y— z)1+(z x)]+(x y)k
(- ﬂ)xz+(y a)y j+(B~y)zk

x? yi—2xy ]+2xyzk

< X

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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2.10.2 e

2.13.

M T
== ~

(3n—1

T
~

72"
4"
1
(n+3)(n+4)'

NgE

2.16.

T
~

2.19.

NgE

i
S

3n+2)

o0

1
22 2 (w6 Yn 7]

n

2.17.22 +n5 .
2.20 i [
T (n+5)(n+6)'

11522

vy +6n+8

1.18. 227—2
1.21. Z >

'y —]4n+48

1.24. Z >

= n?—12n+35

1.27. Z >

ey 1 —]0n+24

1.30. Z .

g 1 —8n+15

o 3" 4"
n=1 12"

26. 2, (2n+5)](2n+7)'

n=0
X Hn n
29. Y 8

2.12.

2.3.

~

—
w
S
+
~

=
w
S
+
BN

~—

2.15.

2.18.

2.21.




©  pn n D on n X Hn n
2.22 24 +n5 223.25 _nZ 2.24 ZZ +n7
20 10 14
n=1 n=1 n=1
o ] 2.26. o ;
225 2 (i anv5) - 221 2 (2 3)
n=l ~ (2n+7)2n+9) n=0
— 5" —4" — 4" -3" — I
2.28 2.29. 2.30.
; 20" nzz; 1Bk ; nin+2i
3. I/ICCJICIIOBaTL Ha CXO0ANMMOCTH psd ¢ NOJOKUTECJIbHBIMHA YJICHAMMU.
21 i 3n(n+1) - i n" 23 i 1-5-9--(4n-3)
— 5" e (na) & 14:7-(3n-2)
00 0 3 © n
(n+2) (2n-1)
34. ) v 35. ) > 3.6 Zm
n=I n=I n=I
4 2n - 2" — 1-3-5--(2n-1)
3.7. nsin—. 3.8. . 3.9. .
; 3n nZ:; 5"(2n—1) nZ:; 2-7-12--(5n-3)
(n+1)"? S 2n+] > onl
3.10 3.11. . 3.12
nz=: ! ,; n-2" nz_; 5" (n+3)!
3"(n+2)! - n" — [-6-11--(5n—4)
3.13 }; S 3.14 2 3V 3.15 2371141}

3.16. i /n=1_ 3.17. in%gﬁ. 3.18. i(l—g()jn/.

n:I'Sn(n'Fl)/ n=I 5" n=1

(7Y (1Y |02 +3 & 1-7-13(6n-5)
3.19. ) Ej (Ej . 3.20. ) — 3.21. 254 (ntl)

n=1 n=1 n=1

(2 e T S < 2-5-8-(3n-1)
3.22. ;(3;1 I)Szn4n. 3.23. ;W 3.24. 257 A1)

— n+2 - T — 4-5-6---(n+3)
325. ) = 3.26. (2n+])tg3—n. 321. ) <= 5 (2n3)

n=I n=I n=I
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3n— 1 © nn/Z 0 (n+] n
3.28. 3.29. ) 3.30. )

4. UccienoBaTh HA CXOIII/IMOCTL PAI C MOJI0KUTETbHBIMH YJI€HAMM.

2 2
— (2n—-1)" & ((n+1)/n)n
4.1. . 4.2. : 4.3.
nzz‘; 2n j nz; In( n+2) nzz; 57
0 2n 0 ] 3n o0 n
4.4, Sin%j ) 4.5. Z arcsin2—nj . 4.6. Z(tgz +1j
n=I h n=1 n=1I
o (n+ )" 2 (n?+5n+8) (o "
4.7, Z Wj . 4.8 Z : J 49 Z[sm5n+1j .
n=1 n=1 3}’1 —2 n=1
0 4n o0 ] n o0 1 2n
4.10. Z (ne1) )nz. 4.11. Z(arctg?j . 4.12. Z(arctgb?_]j .
n=1 (\n+1)/n n=1I n=
00 0 2 00 n
n=I (ln(n+1)) n=1 2" n=1 (ln(n+5))
0 2 © 0 n
3n—1j” 1 . n+3
4.16. . 4.17. Z— 4.18. Z(arcsm j .
2\ TS =] G
o0 ] n o0 3n 2
4.19. 1 arcsing—nj . 4.20. Z‘;Ltg%j . 421 2(311 +4n+5]
n= n= 6n° —3n—1
2 00 2n n
c 1" . = 3n’—n—1
497 (ﬂj . 4.23. Z(arcsm—) . 4924 _
; 2n n=1 3n ; 7n’ +3n+4
> 10" 2 (n+1)" = 1Y
4.25. nz_z(%lj” 4.26. ’;(—n) . 4.27. HZ:; arctg2n+]) .
n
g SR S
n—
4.28. _ 4.29. ( ) , 4.30
;( on j nZ:; 3n+l —; (ln(n+3))
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5. HccaenoBaTh HA CXOAUMOCTD pPaa € MOJOKHUTECJIbHBIMHA YJICHAMM.

5.5. Z ;

S

Il

~~
R
T~
(N

~

o

ST . (o i 7]

5.13. Z !

5.15. Z !
0 2

517. > /+n j .

519. Y ="t

S
l‘
—_~~
o
S
+
N
=
S
(Y
—_~
o
S
+
BN
~

5.21.

5.23.

n=1I 5\/(3n—])4 |

- 1
5.25. ), (10n+5)in(10n+5)

n=1

1

5.2. 3 :
7 (5n+8)in” (5n+8)

I MS

n

1

>4 2 e Din(n+ Din(in(n+4))

M8

S
Il
~

1

5.6. - .
(3+8n)in° (3+8n)

n

i
(10n+3)in’ (10n+3)

I
y (n+35)n(n+5)n(In(n+5))

[Ms L8

5.8.

S
s L

5.10.

n=

o0

>12. Z (3n+2)lfa(3n+2)'

n=1

5.14.

S
5.16. ) ————.
; 4\/(711—5)5
S 1
>18 Z; (3n—1)in(3n—1)

- I
520. 2, (5 2n(Gn—2)
5.22. ) 7;

5.24. i rn

5.26. Z n+3)ln(n+;)[n(ln(n+3)).

~~
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>2r Zq/ 4n-3)° > Z] 3+2n)in (3+2n)

6. UccaenoBaTth HA YCJIOBHYIO U A0COJIOTHYIO CXOAMMOCTD
3HAKOYepeAYIOIIMHICH PSI.

6.1 i( ) A 6.2 i 1)
a n=I I/l+1‘ - n=1 (21?—])3”
o0 — o0 —
(_])n 1 (_])n 1
6.3. . 6.4. .
nZ:; n3n nZ:; 2n
. o+l 2ntl - ol 2n+1
6.5.};( 1) (s 1) 6.6.};( 1) —.
0] o0 n
6.7. 5 (—1y' 2. 6s. S 1"
nzz;( ) 3" ,;3n2+1
S 5 - (1)
6.9. Y (-1 212 6.10. .
nzz; 3n—1 ~ nn
0 (_ ])n 0 (_ 1)n+l
6.11. ;2;1—1' 6.12.’; .
6.13 i(_l)n_] 6.14 i(_])nHL
B2 142, p
o0 — o0
(—1)” 1 ]
6.15. > S 6.16.2(—])”4 =.
n=I n= n
- 3 e ;1
n n+
6.17.’;::(—1) e 6.18.;:;(—1) N
< 1 2n+l - ;1
n+ H—
6.19. ;(—1) Sulns 1) 6.20. ;(—1) 5
— 1\t 1 — it 1
6.21. ;( 1) PN 6.22. n:]( 1) Gus
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s (1) . (—gy
6.23. . 6.24. Y
Z::m Z; 2n+1
00 n 0 n+l ,n
6.25. ) (=7 ””[ ! j . 6.26. (_1)—'3.
;( ) 2n+7 ; (2n+])n
o0 (_])n_] 00 (_])n—]
6.27. . 6.28. .
; 3n-2) HZ:; Jn+s
6.29. > (~1)"n ln(1+i2j. 6.30. > (~1)" ”25 .
n=1 n n=1 3

7. UccieioBaTh HAa YCJIOBHYIO H A0COTIOTHYIO CXOUMOCTh
3HAKOYepenyWIuiics ps.

— n+1 - n
7L ) (-1 = 7.2. > (-1)" "

n=I n=1
o0 ; - o) ( 1)”
7.3. — 1) sin—. 7.4, P
Z;( ) 8" Z; (Sn+1)"
o0 o0
(_1)n+] ] 03
75y 76. ) (=1
nZ=; (In(n+1))" HZ:;( ) n’+1
7.7 i(-])” n_Y' 7.8 i(—])” 3
' 'n y 2n+1) - e y 2n+2
= n=
7.9 i(—])”” L 7.10 i(—])nsin"l
S n:] m. . . n:I 6n.
o0 (0.0] _3
AT N () (A C— 712, (-1 22
2 2
00 (_])n+1 o0 ( 4n jn
7.13. . 7.14. - .
; (21’1—])3 nzz; Sn+1
0 (_ ])n+1 o0 (_ ])n+1
7.15. Z S 7.16. ZW



7.19.

(_ ])n+1

E;_1n+]ﬁn+4f

7.21.
7.23.

7.25.

1.27.

7.29.

i (cpyl 2n+
n(n+2)
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o0
3 X"
2.3
3
~ n
0 n

7.20.

1.22.

7.24.

7.26.

7.28.

7.30.

oo
|_\
=
I
|[V18
L~
S
+
~
N —
[\
o,
S




8.22.

8.25.

8.28.

8.23.

8.26.

8.29.

9. HaiiTu 00J1acTh CXOAMMOCTH Psiia.

i (x+5)2n_1 '

2n-4"

9.1.

9.3.

2n—1 .nn

x+3)"

[
—
NS

9.5.

9.7.

9.9.

i (2n-1)"(x+1)"

9.8.

9.12.

9.14.

9.16.

8.27.

0 x2n+]

8.30.




9.19.

9.21.

9.23.

9.25.

9.27.

9.29.

i(x_j)n 9.18
i(“f)n 9.20
i (2+x)". 9.22.
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; P (nad) 9.24.
; (—1)+ (n+()16); ;12(2; 7y 9.26.
i (x—53n)"- 9.28.
- et (2n=1Y" (x=1)"

,;( 1) Grayr 9.30.

o) xn+2
10.1. : 10.2.
= nin+1i Z_; o~
0 . n
sin” x X
10.4. 10.5.
ng n+l Znin+li
o0 1
3 ()
10.7 10.8. .
.y nx3n_3 Z n+1
0 n+3 0 n—1I
X 4
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; nin+li —~ nx2n_2
% 3 sin”
1013,y 10142
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% 2 cos" x
1016211111 . 1017. 3 ="

n=I n
i (x—2)"
~ (2n-1)-2"
- In+2
n n
S e
- 1\t (x_3)n
nzz;( /) (n+Din(n+1)
Syt
n=1 n-3"
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= I
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nzzg(nJr])xM
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1—x
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0 4"
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00 xn+4
10.15 ;WW
0 n
10.18.2 S
=0 (n+1)x”
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10.22. HZ:; i)
00 4
10.25. )" M
n=0

n+1
0 n—1

10.28. J 7
= nx"

> 2

10.20.

=0 (n+1)x4"
0 n+6

o (;_5)!
10.26. Y. 2

“~ n

o (, 2 —1
10.29. »" ! xn

11. HaiiTu cymmy psja.

o0

111 ) (n+1)x"
n=2
o0

11.4. )" (n+1)x”"
n=0
o0

11.7. ) (n+2)x”"
n=0

o0
11.10. Y (n+3)x*"
n=0

11.13. > (n+4)x”".

11.16. Y (n+1)x"".

o0
11.19. Z nx2.
11.22.

11.25.

o0
11.2. Z (n+])xn_3.
=3

o0
11.5. )" (n+2)x" .
n=3

11.17. ) (n+4)x" ",
11.20. Z (n+3)x".

11.23. ) (n+2)x"".

11.26. Y (n+5)x°".

10.30.

11.18.

11.21.

11.24.

11.27.

- ]—x5 -
Z p
=
o0 3n
. nzzg (n+])x3”



o0
11.28. Z(n+2)xn 2
n=2

12. Paznoxuth pyHkuuio B psix MakJjiopeHa.

12.1. x3/27-2x.

12.4. (Sin3x)/x—cos3x

12.7. 5/(6—x—x2 )

12.10. In{1-x—20x)

12.13. (x—1)chx.

12.16. 1/416—-3x.

12.19. (3407 f .
1222 7/(12-x-x7)

12.25. Inl1+2x—8x)

12.28. (x—1)shx.

13. BbIYHCIUTH HHTErpaJl ¢ TouHocTHIO 10 0,001.

13.1. J-\/;Sinxdx.

2
13.7. J'cosxjdx.

1
13.10. F\/ 1+x° /4dx.

2
Sinx

13.13. j
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o0
11.29. Z (n+6)x7n
n=0

12.2. 6/(8+2x-x2)
125, In{1-x—12x7)

12.8. (arcsinx)/x—1.

12.11. x°J4—3x.

12.14. 2xsin® (x/2)—x

12.17. x/~4-5x.

12.20. 2xcos’ (x/2)—x
12.23. 7/{12+x-x7)

12.26. Inl1+x-6x7 )
12.29. (ch3x—1)/x°.

0,5 2
¢ arctgx

13.2. dx.

13.5.

1
13.8. Isinx2 dx.
0

ln ]+x)

13.11. I dx.

13.14. I cos3/x dx.

o0
11.30. Z (n+])x6n
n=0

12.3. 5/(6+x—x2 )

12.6. In{1+x—12x7)
12.9. (arctgx)/x.

12.12. {16-5x.
12.15. (2—ex)2.
12.18. 9/(20-x—x)
12.21. ln(]—x—6x2 )
12.24. (sh2x)/x—2.

12.27. x/3/272x.
12.30. (x—1)sin5x.

13.3. J-arctg(\/_de.

13.6. j wm@
0 X

0,4
13.0. I 1-x3 dx.

0
0,5

Y
13.12. | e dx.

13.15. | Vi+x3dx.

0




13.16.

13.19.

13.22.

13.25.

13.28.
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1
~ 2 .
x“ sinxdx.

A~ D

2
e 2 4x.

QQ'

5
V]+x2dx
0
0,5
* dx

b1+x

5
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0,25

13.17. J' n(1+~/x )dx.

2
13.20. Ianﬂg{ jdx

13.23. I Jxe ¥ dx

0,5
* arctgx

X

13.26. dx.

0
0,2

13.29. 1J;co&xdx

0

13.18.

13.21.

13.24.

13.27.

13.30.

xzcos3xdx

0
0,5

| tnl1+x? Jx.

0
0,4

[Vxe™"4 dx.

0
0,5
* [+cosx

x2

dx.

0,3

14. Paznoxuth B pag Pypbe nepuoandeckyio (¢ nepuogom T = 2mw)

¢ynxuuio f(X), 3agannyio Ha oTpe3ke [—m; 7.

14.2.
—7<x<0, 3-2x,
T<X< f (0 = {
0<x<
14.4.
— 0, 5_X1
T<X< () =
0<x< 0,
14.6.
-1 <X<0,
0<x<
~7<x<0, 148, T(¥)= {
0<x<
14.10.
—7<Xx<0 3X+2,
Vs (0 = { +
O<x<rx

-7 <X<0,

O<x<r.

-1 <X<0,

O<x<r.

-1 <X<0,

X+7l2,

f)= {(7[ X)/2, 0<x<r.

-7 <X<0,

O<x<mr.

—r<X<L0,

O<x<r.



14.11.

Xx/3-3, —7<x<0
f(x)={ i

0, O< X<
14.13.

0, -1 <X<0,
f () = T <

x/2+1 0<x<
14.15.

X—2, —rT<X<0,
f(x) = i

0, O<x<r
14.17.

O, - S X 01
f () = T<X<

3x-1, 0<x<
14.19.

2X+3, —m<x<0,
f(x) = + T

0, O<x<.
14.21.

1-x/4, —7<x<0,
£ (x) = "

0, O< X<
14.23.

6x—2, -7 <x<0,
£ (X) = "

0, O< X<
14.25.

0, -7 < 0,
F(X) = FEAS

X—1, 0<x<
14.27.

5x+1, —-7<x<0,
f(x) = + T

0, O<x<r.
14.29.

0, -7 0,
f(x)=
() {6x—5, 0<x<

14.12.

0, - < 0,
f(X): T <

3—8X, 0<x<
14.14.

7-3X, —m<X<ZL0,
F(x) = i

0, O<x<rx
14.16.

2X-11, — 7 <x<0,
F(x) = i

0, O<x<rx
14.18

O, - s X 01
() = T<X<

4 -9x, 0<x<rx
14.20.

0, -1 <X<0,
(%) = i

x/5-2, 0<x<
14.22

0, — 0,
f(x) = i

10x—-3, 0<x<
14.24.

2Xx-1, -7 <x<0,
f(x) = "

0, O<x<rx
14.26

0, -1 <X<0,
F(x) = T<X<

4x -3, 0<x<r.
14.28

—X+1/2, -7 < x<0,
() = + T

0, O<x<r.
14.30.

0, -1 <X<0,
() = T<X<

mld—-x12,0<x< .
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15. Paznoxuth B psig @ypbe pynkunio f(x), 3a1aHHy10 B MHTEepBaJie
(0; ), MPOIOJIKMB €€ YeTHBIM U He4YeTHBIM 00pa3oM.

15.1. F(x)=(x+1)>. 15.2. f(X)=ch(x/x).
15.3. f(x)=chx 15.4. f(x)=e*,
155. f(x)=(2x-1)°. 15.6. f(x)=e™".
15.7. f(x)=6"" 15.8. f(X)=e™"*,
159. f(x)=x% 15.10. f(x)=77"".
15.11. f(x) =e. 15.12. f(x)=(x—x).
15.13. f(x)=e™. 15.14. f(x)=ch(x/2).
15.15. f (x) =e™". 15.16. f(x)=¢™".
15.17. f(x) =sh2x. 15.18. T (x)=(x—=5)%.
15.19. f(x)=5" 15.20. f(x)=107%
15.21. f(x)=¢e" 15.22. F(X)=(x-2)".
15.23. T (x) = sh3x. 15.24. f(x)=2".
15.25. f(x) =ch4x. 15.26. f(x)=4""2.
15.27. f(X)=x*+1. 15.28. f(X) =sh(x/5).
15.29. f(x)=(x—-1)% 15.30. f(x)=3"2

16. Pazioxurb B psag ®@ypbe B YKa3aHHOM HHTEpBaJie NMEPUOAUYECKYIO
¢pynkmuio f(x) ¢ mepuogom T = 21,

16.1. 16.2.
f(x)=1-|x, -3<x<3, 1=3. f(x)=5x-1, —-1<x<1, I=5.
16.3. 16.4.
f(x)=2x-3, —3<x<3 1=3. f(x) =¢€*, —2<x<2, |I=2.
16.5. 16.6.
f)=2x,  -1<x<1 I=1L f(x)=|x-3 -4<x<4, 1=4
16.7. 16.8.
f(x)=3-|x, -5<x<5, | =5. f)=x, -l<x<l1 I=1
16.9. 16.10.

f(x)=1+x, -1l<x<1 I=1 f(x)=4x-3, -5<x<5, | =5.



16.11.
0, -—-2<x<0,
f(x)=1X, 0<x<ll=2
2—X, 1<x<2,
16.13.
f“):{]q 0<x<3/2,
-1 3/2<x<3,1=3.
16.15.

f(X)=3-%x, —2<x<2,1=2.
16.17.
-X, —-4<x<0,

f(x)=< 1, x=0, |=4.
2, 0< x<4,
16.19.
-1, -2<x<0,
f(x)=<:-1/2, x=0, =2,
x/2, 0<x<2,
16.21.
f(x)=2x+2, -1<x<3, |=2
16.23.
f“y:{a ~3<x<0,
X, O<x<3, |=3.
16.25.
fOO:{Q —2<x<0,
2, O<x<2, |=2.
16.27.

X, 0<x<1],
f(x)=11 1<x<2, |=3.
3-X, 2<Xx<3,

16.29.

f(x)=|x-5 -2<x<2, I=2
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16.12.

1, -1<x<0,
f(x)=41/2, x=0, =1
X, 0<x<l],

16.14.

-1/2,-6< x <0,
f(x)=
1, O<x<6, | =6.

16.16.
f(x)=10—x, 5<x<15, | =5.
16.18.

—2X, —2<Xx<0,

f(x)=49 2, x=0, |=2.
4, O<x<2,
16.20.
-2, —-4<x<0,
f(x)=1-1/2, x=0, |=4.
1+Xx, 0<x<4,
16.22.
f(X) =X, 1<x<3, |I=1.
16.24.
_”m:{lq O<x<1,
-1, l<x<2, | =1
16.26.
f00={L ~1<x<0,
X, O0<x<1l I1=1
16.28.

3, —-3<x<0,
f(x)=4 3/2, x=0, 1=3
=X, 0<x<3,

16.30.
X+2, —2<x<-]
f(x)=11 -1<x< 1, =2
2-X, l<x< 2,
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11. ®YHKIIUU KOMIIVIEKCHOTI'O HIEPEMEHHOI'O

1. HaiiTu BCce 3HAYeHUS] KOPHSI.

4-8+i8+/3.
1.4.41/16.

1.7.3-1/8.

1.10. ¥1/256.
1.13. 4/256.
1.16. 3/1.

1.19. ¢

1.22.3/-16.
1.25. 3/8i.
1.28. 3/-8.

12. 4-1/16.
1.5. 3/i/8.
1.8. 3/—1/(8i).

1.11. 3/27.

1.14. 3i/27.

1.17. 31/8.

1.20. {-8-i8/3.

1.23. 4—128+i128J3.

1.26. 4—128-i128J3.

1.29. 3/—i27.

2. [lpeacraButh B ajnredpanyeckoii popme.

2.1. ch(1+i).
2.4. cos(m/3+3i).
2.7. ch(2-mi/6).
2.10. cos(n/6—i).
2.13. (—i)"

2.16. Lné6.

2.19. Ln( ]+1)
2.22. Ln(/3+

2.25. Ln(1+\/_z)

2.28. sin(r/2-5i).

2.2. Ln(—1-i).
2.5. Ln(1-i).

2.8. 1%

2.11. i

2.14. (—i)"

2.17. sh(2+mi/4).
2.20. sin(zc/3+i).
2.23. sh(1+mi/2).
2.26. Ln(—1+i).
2.29. sh(3+mi/6).

1.21. 41.

1.24. 3/—i.
1.27. 3/8.

1.30. {

2.3. cos(m/6+2i).
2.6. ch(2+7i/2).
2.9. cos(m/4+i).
2.12. ch(1-mi).
2.15. COS(7Z'/4—2i).
2.18. sin(z/6—3i).
2.21. sh(1-mi/3).
2.24. sin(m/3-2i).
2.27. sh(2—mi).
2.30. ch(3+mi/4).
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3. [IpeacraBuTh B ajredpanyveckoii popme.

3.1.
Arccos(—5)..

3.4.

a)—sini npu z= 8+ 2mi
z x’ +16

3.7.
Arﬂ{3+i2x/§)

7
3.10.

Arctg(

3.13.
(—12+5i)"

3.16.
Arctg(@j :

3\/§+8ij
- |

3.19. Arzh[3+i2£j.

3

3.22. (—1-i)"

3.25.
Arctg('gzéll )

3.28.

4-3i
Arth( 5 )

3.2.

Arctg(ﬁj.

3.5.
Arsh(—4i).

3.8.
1

w=e*,upu z= 5
" +4

3.11.
Artk(

4+3i

5 )
3.14.
Arccos(—3i).

3.17.
Arcsin4.

5

3.23. cos(%—i).

3.26.
sin(/4+i).

3.20. Arth(3 _4ij.

3.29.

Arcctg( 8+l73\/§J :

4+ 2mi

3.3.
Arth[3_i§\/§J

3.6.
(—x/§+i)_6i.

3.9.

Arcctg{2 37+31

3.12.

w=chiz,

upu z=7x/4+2i
3.15.

(4-3i).

3.18.

Arch(-2).

3.21.

Arcctg(
3.24.

Sh(] —%ij.

3.27.
Arch(3i).

4+3ij

3.30.

Arctg(3\/§7_ 8i

].

|
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4. BbluepTuTh 00J1aCTh, 32JTAHHYI0 HEPABEHCTBAMH.

4.1. ‘Z+i‘<2, O<Rez<].

4.3. ‘Z—i‘SZ, O<Imz<2.
45.|Rez| <1, |Imz|<2.

4.7. ‘Z—]‘S], ‘Z+]‘>2.

4.9. ‘Z—i‘SZ, Rez>1.

411, |z+1<1, |z—i|< L.

4.13. ‘Z—i‘ﬁ], O<argz<m/4.
4.15. ‘Z+i‘>1, —n/4<argz<0.
4.17. ‘z—]—i‘ﬁ],[mz>1,RezZ]
4.19. ‘Z—]+i‘21,Rez<1,lmz£—]
4.21. ‘Z—Z—i‘SZ,ReZZ3,[m2<]
4.23. |z+i[21|2z]<2.

4.25. |z+1|>1)z+i|< 1.

4.27. |z+i[<2|z—i|>2.

4.29. zz<2, Rez<l, Imz>—1.

4.2 ‘z—]—i‘<1, ‘argz‘ﬁrc/4.

4.4. ‘z‘<2, —7r/4£arg(z—1)£7r/4.

4.6. |z|<1, arg(z+1)>n/4.

4.8. ]<‘Z—]‘S2, Imz>0, Rez< 1.

4.10. ]S‘Z—i‘<2, Rez<0,Imz> 1.

412. zz<2, Rez<1, Imz>—1.

414. I<zz<2, Rez<0,0<Imz<1.
4.16.|z—1|<l,argz<m/4, arg(z—1)>m/4.
4.18. ‘Z z‘<] argz>m/4, arg(z+1 )<7r/4
4.20. ‘z 2— I‘Z],]SR€Z<3,0<[mZS3
4.22. ‘Z‘<2,R€ZZ],CH"gZ<7Z’/4.
4.24.|2|>1,—1<Imz<1,0<Rez<2.
4.26. ‘z—]‘>l,—]£]mz<0,0£Rez<3.
4.28. ‘z+i‘<1,3n/4£argz£—7r/4.

4.30. ‘z—i‘S],—n/2<arg(z—i)<7r/4.

5. BoccTaHOBHUTD AHAIINTHICCKYIO B OKPECTHOCTH TOYKH ZO (l)yHK]_lI/IIO

f (z) 10 3aJJaHHOM AeHCTBUTEJIbLHOM u(x, y) HJIM MHUMOM

v(x, y)qacnl ¥ 3HAYEHUI0 | (ZO )

5.1.

5.3.
5.5.

v=eVsinx, f(0)=1.
u=x/(x2+y2)+x,f(1):2
u——2xy 2y,f(0)=i

57. u=x —3xy —xf(
5.9.v —y +2x+],
511. o= 3x2y y3 -y, f(O
5.13. v=3x" y— y f( )

5.15. u=1-siny-e*,f(0)=1+i.

2, )=
X +y

517. v=1- 1+1.

2

5.19. v:ex(ycosy+xsiny), f(0)=0.

5.2. u=y—2xy,[(0)=0

u=x2—y2—2x+1,f(0):]
5.6. v=2xy+y, f(0)=0.

58.v=e (xcosy ysmy) f( )
5.10. v=2xy+2x, f( ) 0.

x3 —3xy? +y,f(0)=

2x
+]cosy,f(0)=2.

5.4.

0.

512. u=

514, yu=°

u=
e

v=eVsinx+y, f(0)=1

y
(x +1)° + o)

cosx, f ( )=1

5.16.

5.18. 1.

L=

5.20. u=e



5.21.

5.23.

5.25.

5.27.

5.29.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10
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_ 22 _ 2x

u=x"-y"=2y. f(0)=0 522, p="1 . ISiny, f(0)=2.
e

u=—2> f(D)=1+i. 5.24. u=e "V cosx+x, f(0)=1.

x> +y?

v=e"cosy, f(0)=1+i 5.26.u=( xgl 5 S0)=1.
x+1) +y

v=y— 2)’ -, f(1)=2. 5.28.1)=x2—y2—x, f(0)=o0.

x“+y
u=x2—y2+x, f(0)=0. 5.30. v=2xy—-2y, f(O):]-

6. BoIUHCIUTh HHTErpa oT GyHKIHMU KOMILUIEKCHOTO MEPEMEHHOT0 10
JAHHOUN KPHUBOMH .

IRezdz,‘ AB.’{[Z‘z],ImZZO}, BC—otpesok, zg=1, zo=2.
ABC -

I(ZZ —I—cosz)dz; ABC—nomanas, z 4 =0, zg=1, zo=I.
ABC

I gdz; L—rpanwnma obmactu: {1<‘Z‘<2,R€ Z>0}.
L

[z+1)dz AB:\y=x3,2,=0, 25 =1+i}

AB

[z dz aB:{d=1Rez20,im z>0}.

AB

I(cosiz+3z2)dz; L:Azd=1,Im z>0.

L
[l dzr L:el =2, 32/ 4<argz<5m/4),
L

I(ZQ+I)dZ,' ABC—nomanas, z 4 =0, zg=1+i, zo=i.
ABC

I(chz+cosiz); ABC —nomanas, z 4 =0, zg=—1, z-=I.
ABC

.J“Z‘Edz; L.‘{[z‘=4, RezZO}.

L



6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

6.17.

6.18.

6.19.

6.20.

6.21.

6.22.

6.23.

6.24.

6.25.

6.26.
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I(chz+z) dz, L.'{[z‘:], Im ZSO}.
L
J“Z‘Rezz dz; L:ﬂz‘ =R, Im 220}.

j(3z2 +22)dz; ABAy=x7, z,=0,z5=1+i]
AB
[(z+07 dz: L:Azl=1,Re 220},
L

I[mz3dz; AB—otpe3ok npsamoi, z 4, =0, zp =2+2i.
AB

I(ZZ +7Z+])dZ,‘ AB— otpesok npsamoit, z y =1,z =1—1.
AB
é j zdz.

Z|=R

I(Sin 2427 )dz,‘ ABC —nomanas, z 4 =0,zp=1,z-=2i.
ABC

jz]mzzdz,' AB—otpe3ok npsmoi, z 4 =0, zp =1+i.
AB

.(23 -l-Sil’lZ)dZ,‘ L.'{[z‘ =1, Re 220}.
L
.Z‘Z‘ dz; L.‘ﬂZ‘IJ, Im 220}.
L
.ZRGZZ dz; L ﬂz‘ =R, Im 220}.
L

.[(22 +I)dz; ABC —nomanas, z 4 =0, zg =—I1+i, z- =I.
ABC

Iezz Imzdz; AB-—otpe3ok npamoit, z 4 =1+i, zp=0.
AB

J‘(Sil’ll'Z-l-Z) dz;, L ﬂz‘ =1,Rez 20}.

L

J-ZR€Z2 dz; AB-otpe3ok npsamoit, z , =0,z =1+2i.
AB
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6.27. J- ‘Z‘dz; ABC—nomanas, z 4 =0, zg =—1+i, zp =1+I.

ABC

6.28. J-(]225 +4Z3 +])dz; AB—otpe3ok npamont, z 4 =1,zp =i,

6.29. IEZ dz;, AB-—otpe3ok npsamoii, z , =0, zp =1+1i.

AB

AB

4
6.30. jz3ez dz; ABC—nomanas, z y=i,zg=1,z-=0.

ABC

7. HaliTi Bce JIOPAHOBCKHE Pa3JI0KeHUS JAHHOM (PYHKIMHU 110 CTENEeHAM Z .

7.1

7.4.

1.7,

7.10

7.13.

7.16.

7.19.

1.22.

1.25.

1.28.

z+4
ZZ2+23—Z4
5z+50
25z+522—2z3
4z+64
3222+423—Z4
11z+242
121z+112° —22°
7z+196
9822+723—24
3z-18
223432 -9;
3z-36
Z4+3Z3—]822
9z—-162
225492281z
6z—144
Z4+623—7222
15z2—450

22341522 -2252

7.2.

7.5.

7.8.

7.11.

7.14.

7.17.

7.20.

1.23.

1.26.

7.20.

2z-16

Z4+223—822

7z—98

223+722—492.

5z-100

Z4+5Z3—5OZ2.

13z—-338

223412222169z
7z—=256

48312822
z+2

Z+22—223

2z+16

822+223—Z4.
7z+98

492+722—223.
5z+100

5OZ2+5Z3—Z4.
13z+338

169z+132° -2

73 I8
9z+3z° -2z

7 6. jz+3§ .
18z°+3z7 —z

29, 92+é62 -
81z+9z° -2z

7.12. gz+1§4 |
72z° 46z —z

7 15, 15Z+%;0 -
225z+15z7 -2z

z—4

7.18. .
Z4+Z3—222

7.21. 352_50 .
2z +5z° =252

724 ) 4Z§64 -
z'+4z° =32z

7.27. 3112_542 .
2z +11z° -121z

730, /=196

z4+7z3—9822.
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8. liis naHHOM (PyHKIMU HAWTH U30JTUPOBAHHBIE 0COObIE TOUYKH U

OIpeacJuTb UX THUIIL.

8.1 fi 8.2.
z (I—COSZ)
ZZ
8.4, _ 8.5.
(22—4)2003 !
z—2
8.7 SINTz |
(23_1)2 8.8.
sin3z% 4/,
8.10. et/ 8.11
2(2% +1)
g.13. 22028 8.14.
8.16. 1/cosz. 8.17.
z
819 36—_12. 8.20.
z (z+])
8.22. tgl.
z 8.23.
8.25. ctonz .
clgnz 8.26.
8.28. sin3z—3sinz 8.9,

z(sinz—z) -

9. BoIYHCJIUTH HHTErPaJl.

9.1.§ zzsin%dz.
Z
|z|=2
iz
9.3. ¢ 3 1dz.
Z
\z\:l
2i
9.5. 73 cos=-dz.
|z|=2 Z

SINTZ [/ e?—]
> .€ - 8.3. .
4] SNz
] ] e]/z
——+Sin—. 86
2z S
coszz 8.9. 22 Sinl.
2 _ z
24—]
1 1 sin3z
. ctg———. 8.12. .
ng o zi]—coszi
sin3z COST Z
. 8.15. .
z(I1—cosz) (422—IXZZ+I)
e!’? /sin(1/z2). 8.18. 1g°z.
Ztgzel/z. 22 +7
8.21. 375 .
(Z—i) (Z +4)
(z+7r)sin72rz 8.24. ctgé.
. 2
zsin“ z
Z1 897, Sznnz.
e’ -1 (z—1)
! 8.30. L
Sinz ef—1 2
9.2 ECE5—'352—1dz.
PYSET
_no 4 5
94 1-2z 4+32 dz
z<1/3 ¢
5 .3
9.6. ALY
VA

|z|=1/2



9.11.

9.13.

9.15.

9.17.

9.19.

9.21.

9.23.

9.25.

9.27.

9.29.

223+322—2d
§ e 7.

§ -l dz.

74 +272+3

dz.

27°

|z|=1/2

1—7% 4+ 2278

3
|z|=1/3 21

e’ —sinz

2
|z|=1/3 Z

2 1/z2

fze -
Z

|z|=1

1

22 -3z +1
b
22

f OSIZ—

§ Z +COSZ
§ —smz

2+37°

dz.

dz.

dz.

— 574

5
|z|=1/2

dz

220

9.8.

9.10.

9.12

9.14.

9.16. ff

9.18.

9.20.
9.22.

9.24.

9.26.

9.28.

9.30.

1-27+32° +47°

2
cosz” -1
—4dz.
ya
2734378
3 dz.
P PP
- 3
sinz
dz.
‘d_zl—cosz
1—cosz?
—Zdz.
Zl=2 °
.1
1-sin—
Zdz.
Z
\z\=3
3-27+47°
3 dz.
Z
\2\21/3
1/z
e’ " +1
dz.
\z\=3

27°

|z|=1/3

322 -27°

+5

Z4

dz.

dz.



10.1.

10.3.

10.5.

10.7.

10.9.

10.11

10.13.

10.15.

10.17.

10.19.

10.21.

10.23.

10. BbIYuCJIUTHh HHTErpaJl.

e’ +1

—z(z—l)dz'

|lz—1/2|=1

cos’z+1
2

dz.
2

z—2j-3 % 7

sinfz+2

7% —Ar?

dz.
\2—6\:1
2
cos“z+3

2
|1z+3/ 2\2122 + 7z

In(e + z)

|z|=1/ 4 zsin(z+”j
4

2% i
- dz.
,sin2z(z-7)

dz.

dz.

-
2+sinz
(z+2i)

z(sinz +2)

sinz
|1z—3/ 2|=2

dz.

Z
z]=1

dz.

27|z -1 i

sinz
|1z—3 7/ 2|=2

iz(z - i)dz.

sin 7z
\z—l/ 2\=1

7% +sinz+2

5 dz.
2+ 7z

|z|=2
sinz

z3f22 2(z - ﬂ)(z + gj

221

dz.

10.2. if Z(_””)dz.
2 =2 sin2z
10.4. _Z(“” ) 4z
a7 2 S 32(z—r)
2 2
10.6. j; Mdz.
‘Z— ‘:1 I SINZ
2
10.8. fF €os z,.
o 2SiNZ
10.10. snsz+2,.
|z—3|=1 2°(z- )
Zi
1012, § & 24,
sin3zi
|z|=1
10.14. Mdz.
\z—l\=3/ ZSm z
10.16. tz+2 g,
\2—0—1\:1/ 2 42"+ m
- 2 _
1018 § sn"z=34,
24 j=2 2+ 272
2
10.20. 4243
2 s 25N 2(mr+12)
dz
10.22. fF |
2
Z:1/2212 +1)

dz

10.24. § |
2
z—i=3/2 Z(Z +4)



10.25.

10.27.

10.29.

11.1.

11.4.

11.7.

2

2

222

10.26.

dz. 10.28.

|z—37/ 2|=2 sin;(z ~7)

|z—1—i|=5/4

2dz

2°(z-1)

10.30.

11. BbIYUCJIUTHh HHTErpaJl.

T

[ dt

J4sint+5°
0

T
Y

dt

37 sint+8

0

J‘ dt
0ﬁsint+4'

11.10.

11.13.

11.16.

11.19.

2

2r
[ dt

0
2
[ dt

0

21

[ dt

.03—\/§Sint

dt

0

2r

11.22. J a

. 6—4~2sint’

2V 2sint+3°

J21sint+5

J 4—2\/§Sint '

21 J
t
11.2. I—
03—2\/§Sil’ll
2
[ dt
J 5—msint'

0
2r

11.5.

dt

11.8.

0
n

11.11. at
0
i

11.14. at

Q'

2r

[ dt
-02+\/§Sil’ll‘ '
275

11.17.

dt

11.20.

0
2r

11.23. j .
7+4\/§Slnt

\/]_5Sl'7/ll‘—4.

\/gsint—(fl

J5+42J6sint

|z—3|=1/2

ze’

sin
\z—l\=3

e’dz
sin z°

dz.
Z

2(z+1)
sin 2rz

dz.

|z—1/4|=1/3

11.3.

11.6.

11.9.

J 8—2\/1_55int '

11.12.

11.15.

11.18.

11.21.

11.24.

T dt
O4J§sint—7'

2r

[ dt

J 3sint+5°
0

T
Y

dt

.04\/§Sint+9'

2r
[ dt

-Ox/gsint+3'

21
[ dt

.02\/§Sint+4 '

21
[ dt

.04+\/Esint'

21

dt
J 6+\/§Sil’lt '

0
2
dt
5—4sint’
0




2r
[ dt

-Ox/gsint—j

2

11.25.

dt

.0 2x/gsint—5 '

11.28.

11.26.

11.29.

12. BbIYUCJIUTHh HHTErpaJl.

+00

o '[ (x2+2);z;+10)2 |

—0
P2

[ dx .
2 (210420
+00

¥ x2+1

_'Oo(x2+4x+13)2dx'

+00

[ dx

i (x2 +1)2 (x2 +4)'

+00
" dx

_'oo(]+x2)3 |

+00
[ dx .
oo(x2 +])2(x2 +5)2
+00

* X’ 44

ij2+9y

12.9.

12.11.

12.13.

12.15.

12.17. dx.

21 J 21 J
cdt . t
. 11.27. | — &
J 5-3sint J 8- 37 sint
0 0
2r J 21 J
. t . t
—_— 11.30. | ——.
.09—4x/gsint -04—\/7sint
+00
12.2. ax .
_'Oo(x2 +4)2 (x2 +]6)
+00
12.4. dx .
_'Oo(x2 +4 |x? +9)2
+00
12.6. ax .
_'Oo(x2+9 x2+4)2
+00
12.8. J- dx
_Oo(x2+2 x2+3)2
+00
12.10. I dx
_oo(x2+])2(x2+16)
e
12.12 dx
_'Oo(xz +])5
+00
o 2 _
12.14. =L
_'oo(x2+8x+1 7)2
+00
12.16. dx
J (2 ¥
_oo(x +1)
+00
o 2
1218. | — X +22 dx.
S xT+7x+12

223




+00

x2—x+2

12.19. dx .

J x¥+10x%+9

—00
+00
x4l

y (x2 +x+1)2 “

+oo

_' (x +5)2

o0
+00
o

12.21.

12.23.

12.25. x—+5dx.

J x +5x +6

—00
~+00

12.27. x”+3

S (x —]0x+29)2
+00

[ dx
v x4 +7x2 +12

—0

12.29.

13. BbIYHCIUTH HHTErpaJl.

(3 os?

13.1. 2 dx.

o (xZ +1)2

o0

133. | XY oy

. x2 —2x+17

088

cosSx dx

oo(x2+])2(x2+4)
1 [+ 2)eoss
137, [ W Fjeosx

x4+5x2+4

13.5.

—00
o0
J‘ cos2x— cosx

Doleaf

13.9.

224

12.20. | ———dx.

12.22.

12.24.

12.26. dx

12.28.

12.30.

Q2
13.2. j ):( cosx dx .
x +]0x +9

1 (2 t)sine
134 J‘ x~ +1)sinx

x4+5x +4

o0
* (x2+x)sinx
x*+13x°+36

13.6. dx.

—00
o0
[ (x 1) smx

L +9)2

2
13.10. J‘ x CosX

e

13.8.




13.11.

13.13.

13.15.

13.17.

13.19.

13.21.

13.23.

13.25.

13.27.

13.29.

14.1.

o0

x?413x°+36

—Qo0

o0

J‘ x sinx dx
x2—2x+10

—00

Q xsins
j 3 2 dx.
x“+4

—Q0

o0

sin 2x dx

S (xz —x+1 )2

e}
)

(x+1 )sin 2x

dx.
X +2x+2

J‘ cos2x
0

(ot

o0
cos xdx

2 +16)x7 +9)

—00
o0
" xcos xdx

x2—2x+10.

.88

sin2x

et —x+])2

Oe(x +5x)sinxdx.

I x*+10x°+9

—Q0

J‘ (x2+x)cosx dx.
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13.12.

13.14.

13.16.

13.18.

13.20.

13.22.

13.24.

13.26.

13.28.

13.30.

xsandx
-[O(x2+1 x2+9).

x3 Sin x

————dx.
x¥+5x7 +4

o0
* xSsinx

S

cosx dx

» 8

(x—l—])cos X dr.

x*+5x7 +6

0o
T (x2 +3)COS2 X

xt+3x% 42

—00
o0
* (xz —x)sin X

dx
x4+9x2+20

o0
* sin2x—sin x

S ©

14. HaiiTu opuMruHaJI no 3ailaHHOMY U300PaKeHUIO.

p

(p+1)(p2+4p+5).

14.2.

P
2 +1p?-2)

dx .
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15. OnepanuoOHHBIM MeTO/I0M pemuTh 3a1auy Komu nis
00BIKHOBEHHOTO MU (PepeHIHATBHOT0 YPABHEHUS.
15.1. y"+2y'+10y =2¢ ' cos 3t, 15.2. y"+y=2cost,
0)=5, y'(0)=1. 3(0)=0, y'(0)=1.

15.3. y"+y'—2y=e’,

15.4. y"-3y'+2y=2¢' cos£
W0)=-1, y(0)=0.

>
W0)=1, y'(0)=0.

155. y"+4y'+dy=1e’, 156. y"-2y'3y=21,
W0)=1, y(0)=2. Wo)=1. y(0)=1.
15.7. y"+4y=3sint+10cos3t, 15.8. 2y"+5y'=29cos t,
W0)=-2, y(0)=3. w0)=-1, y'(0)=0
15.9. y"+3y'=10y=47cos 3t—sin 3t, 15.10. y"+4y=_8sin2t,
n0)=3, y'(0)=-1. H0)=3, y(0)=-1.
15.11. y"—2y’:et(t2+t—3) 15.12. y"+4y=4e’ +4¢°,
¥0)=2, y(0)=2. W0)=1, y(0)=2.
15.13. y"—y=4sint+5cos2t, 15.14. y”—3y’+2y:]2e3t,
W0)=1, y'(0)=-2. »0)=2, y'(0)=6.
15.15. y"—y’=t2, 15.16. y"+4y=sin2t,
0)=0, y(0)=1. H0)=0, y'(0)=1.
15.17. y"—y=cos 3t, 15.18. y"+y=6e",
W0)=1, y'(0)=1. w(0)=3, v(0)=1.
15.19. y"+y'—2y==2(t+1), 15.20. y"+y'=12 + 21,
W0)=1. y'(0)=1. »0)=0, y'(0)=-2.
15.21. y"+2y'=2+et, 15.22. y”+y’+y=7ezt,
HW0)=1, y(0)=2. W0)=1, y(0)=4.
15.23. y"+2y'=sint/ 2, 15.24. y"-9y=sin t—cost,
W0)=-2. y'(0)=4. W0)=-3, y'(0)=2.
15.25. y'+4y'+29y=e""", 15.26. 2y"-y'=sin3t,
10)=0, y(0)=1. H0)=2, y0)=1.
15.27. 2y"+3y'+y =3¢, 15.28. y"+y=sht,
10)=0. y(0)-1. YO =2y (0=l
15.29. y”+y’+y=t2+t, 15.30. y"-3y'+2y=¢,

W0)=1, y(0)=-3. W0)=1, y'(0)=0.
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16. OnepauMoOHHBIM METOIOM pelIUThH cucTeMy AU depeHunaTbHbIX

YPaABHEHUH.
{X=3x+5y+2,
16.1. 2"
y=3x+y+I1;
x(0)=0, y(0)=2.
16.4. {%ﬁy +,
y=2x+3;
x(0)=-1,(0)=0.
{x=2x+2y+2,
16.7. 4"
y=4y+I1;
x(0)=0,(0)=1.

x=x—2y+1,
16.10. {x Ay

y==-3x;
x(0)=0, y(0)=1.

x=2x+3y+1,
16.25. < .
y=4x-2y;

x=2y,
16.2. < .
y=2x+3y+1;

x(0)=2,y(0)=1.
{X=4x+&
16.5.
y=X+2Y;
x(0)=-1,y(0)=0.
{x:x+3y+i
16.8. <"

y=x—-y+I1;
x(0)=0,(0)=1.

x=x+4y,
16.3. < .
y=2x—y+9,

x(0)=1,y(0)=0.
{x=2x+5y,
16.6.

y=x-=-2y+2;
x(0)=1,(0)=1.

x=3x+y,
169.{ Y

.

y=-5x-3y+2;
x(0)=2,y(0)=0.
{X:—2x+6y+L
16.12. 4"
y=2x+2;
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