629 f
6.30 f, =72x, f, =2sh3t,m=22,x, =5m,v,=5Mm/c.

XA B W=

—_—t e \O
N = o

IUHAT.

13.

=-81x, f, =15sh3¢t,m=12,x, =10m,v, =12 m/c.

PA3JIEJT12. KPATHBIE MHTEI'PAJIbI

BOITPOCBI 110 TEOPUMN
3ajgauu, NPUBOASAIIME K TMTOHATHIO IBOMHOIO MHTErpara.
3agauu, NPUBOASAIIME K MTOHATHIO TPOMHOTO UHTETpAJIA.
Onpenenenue IBOMHOTO UHTETpAJIA.
Onpenenenue TpPORHOTO UHTETpaa.
CBoiicTBa JBOWHBIX UHTErPAJIOB.
CBoiicTBa TPOMHBIX HHTETPAJIOB.
BrpruuciieHue 1BOMHOTO MHTETpAJIa B IEKAPTOBOM CUCTEME KOOPIUHAT.
3aMeHa MepeMeHHBIX B IBOMHOM HHTerpaje. SkoouaH.
BrruuciieHue 1BOMHOTO MHTETpAIa B MOJISIPHOW CUCTEME KOOPIUHAT.
Brruuciienue TpoHOro MHTErpaja B JEKapTOBOM CUCTEME KOOPAUHAT.
3aMeHa NMepeMeHHBIX B TPOHHOM HHTerpaie. SAxoouaH.
Bpruuciienue TpOMHOrO MHTETpasia B LWJIMHIPUYECKONM CUCTEME KOOP-

Brrurcnienne TpoifHOro HHTErpasa B cpepuyeckoit cucteme KOopuHaT.

SAIAHVA, ITPEAITOJIAT AIOINME PACYHETHBIE BBIYWUCJIEHUA

7.

BoeruncnuTh ABOMHON HHTErpai mo oosactu G, orpaHUYEHHON yKa3aH-

HBIMU JIMHUSIMU. Berumcienus MMPONU3BCCTU C BHCITHUM HHTCTPHUPOBAHUCM IIO IICPC-
MEHHOM X M BHCIIHUM HHTCTPUPOBAHHUCM 110 HepeMeHHOﬁ y. Ha‘lepTI/ITB 0071aCTh

MHTETPUPOBAHMUS.
7.1 ....(x2y+y2x)dxdy, G:y=x,x+y=1,y=0,25.
G
7.2 (x2+yx+y )dxdy, G:y=x’,x+y=2.
G
7.3 (xz y+y x)dxdy, G:y=x",x=y"
G
7.4 (szy 3y°x )dxdy, G:y=x,x+y=3,y=1.
G
7.5 (x2 )dxdy, G:y—-x"=0,x—y"=0.
G
7.6 (2x3y+3y x)dxdy, G:y=x',y=x".
G
7.7 (4x3+3y )dxdy, G:y=x,y=x,x>0.
7.8 'G(

G

5x*+2y°x )dxdy, G:y=x,y=x,x<0.
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7.9

7.10

7.11

7.19

7.20

7.21

7.22

7.23

7.24

7.25

7.26

7.27

G

- 16y

- 12y

(
(
(
(
(
(
(

2
-ly . _ _ _
Fdxdy, G:y=x",y=1x=0,5.

3
-ly . 2_ _ _
—dxdy, G:y"=x,x=1,y=0,5.

2x2y—y2x)dxdy, G:y=2x,x+y=3,y=1.
2x2—3yx+3y )dxdy, G:y=x",2x+y=3.
2x2—3y+4yx)dxdy, G:y=x",y=8-x".

4xy 3y°x )dxdy, G:y=x,x+y=4,y=1.

dxdy, G:y=x",y=1,x=0.
x*

dxdy, G:y'=x,x=1,y=0,5.

9x*y? 4yx)dxdy, G:y=3x,x+y=4,y=1.
3x° +4yx +8)° )dxdy, G:y=x>3x+y=4.

4x’ —3y* +9y°x )dxdy, G:y=x",y=18-x"
6x°y — 12yx2)dxdy, G:y=x,x+y=8,y=2.
4x’ +12y° )dxdy, G:y=—1+x",y=1-x"

10x* +10yx* )dxdy, G:y=x"y"=x

6x° —20)°x )dxdy, G:y=x°,y=x>,x>0.
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7.28 "(84x5+90y4x4)dxdy, G:y=x° y=x*x<0.

5
7.29 36{ dxdy, G:y=x",y=16x>0.
oy
G
3
7.30 204y dxdy, G:y*=x,x=16,y<l.
Wx
8. BoruncnuTh 1BOMHOM MHTErpal J.J.(mx — ny)dxdy , TIIe YUCIIO M — HOMEP

G
BapuaHTa TUIIOBOTO pacuera, 7 — YHUCIIO, PaBHOE CyMME JIBYX IOCIEAHUX LU(p HO-
Mepa 3a4eTHOM kHWkKU. O0nacte G orpaHndeHa nuHusAmiu [, 1, [, n /. Yka3ars ko-

OpAMHATHI HOPMAaJBHBIX M HAMPABJISIIONIMX BEKTOPOB ATHX JIMHUN. Haiith:

a) KOOpJMHATHI BCEX TOYEK MepeceueHus: JUHHUM, UCTOJIb3Yys MPU PEIICHUH CUCTEM
dbopmynsl Kpamepa;

0) BHyTpeHHHE YIJIbl (PUTYPBI, OTPAHUYEHHON YKa3aHHON 00JIacThIO;

B) IUIOIA/1b (PUTYPBI, OTpaHUYEHHON 00sacThio G

I') IPOEKIUIO0 OAHON U3 CTOPOH (PUTYypHI HA CMEKHYIO CTOPOHY;

1) pacCTOSIHUE MEX]y MPOTHUBOJIEKAIIMMHU CTOPOHAMU (UTYPBI, OTPAaHUYEHHON 00-
nacteio G . HauepTuth 0051aCTh HHTETPUPOBAHUS.

81 [3x+y=4,0L:2x-y=1, [[:3x+y=8, [,:2x—y=2.

82 [:2x+3y=5,1,:3x-2y=1, [[:2x+3y=10, [,:3x -2y =2.

83 [ :4x+3y=-7,1L:3x-y=-2, [,:4x+3y=10, [,:3x—y=1.
84 [ :x+y=1 L:4x-y=4, L:x+y=3, [, :4x-y=".

85 [:5x+2y=3,L:6x-y=7, [[:5x+2y=13, [,:6x—y=19.

86 [ :2x+3y=5,1,:3x-2y=1, [,:2x+3y=15, [,:3x-2y=3.

87 [ :S5x+y=10L:7Tx-y=-1 L:5x+y=13, [,:7Tx—y=11.

88 [ 2x+5y=7, L,:3x-4y=-1, [[:2x+5y =14, [,:3x -4y =-2.
89 [ :2x+y=5,0L:2x-y=-11, [:2x+y=10, [,:2x -y =2.

810 [ :x+3y=4, ,:x-2y=-1, [,:x+3y=8, [,:x-2y=-2.

811 [:x+y=0,L:x-y=0, L:x+y=51:x—y=1.

812 [ :4x+5y=9, [,:3x-y=2, ,:4x+5y=6, [,:3x—y=-5.

813 [[:3x+2y=5,1,:4x-5y=22, [,:3x+2y=22, [,:4x-5y =14.
814 [ :x+6y=-7,L:x-5y=4, [,:x+6y=7,1[,:x-5y=-4.

815 [ :4x+3y=-1, [,:3x—-4y=-7, [,:4x+3y =1, [,:3x—-4y=T.
816 [ :x+y=-4,1,:2x-5y=6, [,:x+y=4, [,:2x-y=2.

817 [ :5x+2y=-6, [,:2x-5y=-14, [,:5x+2y =6, [,:2x -5y =14.
818 [ :2x+5y=-12, [,:4x-3y =2, [,:2x+5y=12, [,:4x -3y =-2.
819 [ :4x+y=6, [ 3x—y=1, L:4x+y=17, [,:3x—-y=4.
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8.20
8.21
8.22
8.23
8.24
8.25
8.26
8.27
8.28
8.29
8.30

.—a\‘

Sx+y=T7, L:4x—-y=2, [:5x+y=25, [, :4x-y=11.
:x+3y=5, L,:x-2y=0, L:x+3y=19, [,:x-2y=—-6.
x+4y=6, ,:x-3y=-1 L:x+4y=17, [,:x-3y=-4.
x+5y=6, L,:x-4y=-3, [[:x+5y=-3, [,:x—-4y=6.
3x+5y=-2, [,:2x-5y=7, ,:3x+5y=16, [,:2x -5y =—6.
2x+7y=3,1,:2x-5y=-9, [,:2x+7y=9, [,:2x -5y =-3.
Bx+4y=7, [,:4x-3y=1, [[:3x+4y =18, [,:4x-3y=—1.
(Ix+2y=3, 1,:3x-5y=13, [,:Tx+2y=-5, [,:3x -5y =-8.
Sx+3y=2, [,:3x-4y=7, [,:5x+3y=1,[,:3x -4y =18.
x+8y=7, L,:4x-Ty=-11, L:x+8y =8, [,:4x-Ty=-7.
Ax+T7y=-11, [,:5x-3y=-2, [,:4x+T7y =18, [, :5x -3y =-1.

9. Brerauciantb JaHHBIC I[BOﬁHBIC HUHTCI'PpAJIbI. Ha‘lepTI/ITB 00J7aCTh MHTET-

PUPOBAHUA.
2 2

9.1 .'Cos\/xz + v dxdy, (?:71[—6£x2 +y° S%,yéx,ka,xZO.

2 2

9.2 ”Sin«/xz + y*dxdy, G:%sz +y° S%,ykx,yZO,XZO.

93 'lnw/x2+y2dxdy, G:1<x*+y°<e’,y>—-x,y20,x<0.

9.4 alr(:(:os(x2 +y2)dxdy, G:%S x> +1y°<1,y<—x,y>0,x<0.
. 2 2 1 2 2 3

9.5 arcsm(x +y )dxdy, G:ZSx +y SZ,yZX,ySO,xSO.

96 [V dxdy, G:In’4<x*+1’<In®5,y<x, y<0,x<0.

1 2442
07 ([T dxdy, G:ln*5<x’+ )7 <In’6, y<—x, y<0,x20.
¢ Xty
2 2
e + 1 1
08 arccos+/x~ + y dxdy, Gi—<x*+1y*<—, yp>—x,yp<0,x20.
). \/x2+y2 4 2
. 2 2
. Xt + 1
99 arcsina/x” +y dxdy, G:_szerzSéjygx)yz_x,xzo.
). \/x2+y2 2 4

o 1
910 ||arcctgy/x®+ y dxdy, ngéx2 +y2<3, y>—x,y>x,y>0.
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9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22

9.23

9.24

e, y x
arctg— - ——
o gx ’x2+y2

. 1
arctg./x” + y* dxdy, ngéxz +1y° <L, y<—x,y>x,x<0.

. to/x> + 7
VX ) o Gl byt <3, S x, y <3y S0

x+y?

2 2
--arctgmdxdy’ G;%gx2+y2£3,y2—xay20-

2 2

X +y
: 2 2 2 2
- siny/x’ +
T dxdy, G:ﬁ—3x2+y2£ﬁ—,yé—x,x30.
cos’ A/ X* +° 36 16

[..2 2 2 2
COSVY dxdy, G:T—6£xz+yzéﬁ—,y£x,x20.

sin’ \/x* + )’ 9

dxdy, G:1£x2+y2S4,y£\/§-x,y20,x20.

I

G

”arctgz-dedy, G:4£x2+y2£9,y2i,y20,x20.
X x*+y? \/g
([arctgY - Inarctg X dxdy, G:9<x*+12<16,y>—3-x,y>0,x<0.
x x

1 X
arccos — arcctg —
ydxdy, G:16<x*+y* <81, y<—x,y>0,x<0.
{‘/x2 +y°
1

: X
arcsin—arcctg —

G

G

8 ydxdy, G:256<x+y° <6561, y>x,y<0,x<0.
§/x2+y2
. arc X
x>+ y?)-arct Yo s dxdy, G:16<x*+y*<25,y<x,y<0,x<0.
y gx Y Y y y
- Iny/4x* +4y°
arctg L - e dxdy,G:In*2< x> +y*<In’3, y<x,y<0,x>0.
X \/)c2+y2
. / 2+ 2
arcctgzﬁ-arccoS r Y dxdy,G:iéx2+y2Sl,yZ—i,ySO,xZO.
Y \/)c2+y2 4 \/g

G

. i /2+ 2
aresmyx ry dxdy, G:%Sx2+y2£1,yéx/§'xay2_ 3-x,x20.

arctg? - /x> + 2
X
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\/g-x,yZO.

[ 2 2
”arcctg Xty dxdy, G:lé)c2+y2£3,y2—iayZ
9.25 X V3
G arcctg—

/ 1
9.26 J.J.( alrctgZ . arctg\/x2 +y2 }dxdy, G:E < x? +y2 <3, y<-x,y2 \/gx, x<0.
X

tgJx* + 1
927 ” arccg Xy dxdy, G:53x2+y233,yé— 3-x,y<x,y<0.
¢ arctg® £ /x> + 17
X
arctg(2 x* + yz) .
928 [[| arctg’ 2 dxdy, G:l1<x’+y°<3,y>——— y>0.
G X \/x2+y2 3
\ax® +4 2
9.29 ” ,/arctg3y Siny4x Y dxdy, G : <x +y° < y<—\/_x x<0.
G X cos \/4x +4y° 36 9
[+ 2
9.30 H arctg’ £ .~V Y dxdy, G:”—3x2+y2<”— < x
X sin’yJx* +y° 36 16 V3

10.  BpraucauTe TpOMHOW UHTETPAIL.

10.1 3x° —5xy+4yz° )dxdydz, Q:0<x<1,0<y<l-x,0<z<x’

10.2 4xz — 2xy+4yz)dxdydz Q:0<x<2,08y<2-x,0<5z<y.

10.3 2 2—5xz+zz)a’xa’ya’z, Q:0<x<1,0<y<x*,0<z<y7

10.4 4x* — 6y + 24xyz’ )dxdydz, Q:0<x<2,0<y<x’,0<z<I1-x.

10.5 24x°y —36xy” + 4yz’° )dxdydz, Q:0<x<L,x’<y<x,0<z<1-x—y.

10.7 4y = 24x7z+32 Jdxdydz, Q:-1<x<1,x’<y<l,0<z<1-2x-3y.

10.8 6z —4x+4z)dxdydz, Q:—1<x<1,x*-1<y<1-x",0<z<4-x—y.

10.9 9x* —12y* +9z )dxdydz, Q:-1<x<0,0<y<1+x,0<z<x> + )7

10.10

I
I
I
I
I
10.6  [[[(62x* —4y* +9y°2* Jdxdydz, Q:0<x<4,0<y<4-x,0<z<y.
I
I
I
I

8x—6xz+6yz )dxdydz, Q:-1<x<0,-1-x<py<0,0<z<3-x—y.
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10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

10.19

10.20

10.21

10.22

10.23

10.24

10.25

10.26

10.27

10.28

10.29

10.30

3zx? —430/ +3yz )dxdydz Q:0<x<Lx-1<y<0,0<z<5-x-y.
18y° —48x +48yz’ )dxdydz, Q:0<x<Lx'<y<x®,0<z<4-x°
3x—5y+4z)dxdydz, Q:0<x<2,0<y<2-x,0<z<4-)"%

18yx —2x+4yZ)dXdde Q:0<x<1,0<y<1-x*,0<z<5-x",
[[(6x* =3x> +36)2 Jdxdydz, Q:-1<x<1,x’-1<y<0,0<z<9-)".
[[(18x* —4xy® +3y2* dxdydz, Q:0<x<3,0<y<3-x,0<z<9x"

8z — 4xy+6y2)dxa'ydz Q:0<x<4,0<y<4-x0<z<8-x" -y
(637 —24uzy + 2 Jixdydz, Q:0<x<1,0<y<4x’,0<z<2y"

[[(6x” — 6xp + 48xy2 Jxdydz, Q:0<x<2,0<y<8x’,0<z<8-x.

(
(18
I
(
(
(
(
(
I
JI
(
(
(
(
(
I
(
I
I
(6y

9x7y” —6xy” +32° Jxdydz, ©Q:0<x<1,2x’<y<2x,0<z<6-x-y.

6z —24y° +18y%2° )dxdydz, Q:0<x<50<y<5-x,0<z<6-y".

9y* —9x” + 6xz )dxdydz, Q:-1<x<0,x*<y<1,0<z<1-3x-2y.
zx —xyZ)dXdydz Q:-1<x<0,x° ~1<y<1-x",0<2<8-2x -2y,
[[(3%* =95 + 627 Jdxdydz, Q:=2<x<0,0<y<2+x,0<z<2x" +2)7
6y°x—6yz )dxa'ydz, Q:-2<x<0,-2-x<y<0,0=z<8-3x-3y.
[[(42x—dxy +4z)dxdydz, Q:0<x<2,x-2<y<0,0<2<10-2x-2y.
63°x— 87z + 672 )dxdydz, 0:0<x<1,8x <y<8x*,0<z<8—x%

2x—3y+4z)dxdydz, Q:0<x<4,0<y<4-x,0<z<9-)%

([ (8yx —4xz + 24 yz Ydxdydz, Q:-2<x<0,0<y<4-x>,0<z<12-x7,

?—8xyz +32" Jdrdydz, Q:-2<x<2,x"-4<y<0,0<z<16-)".
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11. BbrauciauTh TpOHHON HHTETpas J.J.J.(mx+ ny + pz)dxdydz , TJIe YHCIIO m
Q

— HOMEpP BapHaHTa TUIIOBOI'O PacyeTa, # — YHUCIO, PABHOE CYMME JBYX MOCIEIHUX
uudp HOMEpPA 3a4ETHOW KHUKKH, a UACIO p — yIBOCHHAsl CyMMa BCeX KOpHEH ypaB-

Henus x° —(m+n+1)-x> +(mn+n+m)-x—nm=0, ¢ yueTOM KPaTHOCTH €r0 KOP-

Hell, a obnacte (2 orpaHmdeHa IulockocTsMu 7; (i=1,6). 3anmucarb KOOpAMHATHI

HOPMAJIBHBIX BCKTOPOB BCCX IUIOCKOCTEN U YKa3aTb, KaKHUC H3 IIOCKOCTEH mapalj-
nenbHbl. Hatu yroji MexAay IUIOCKOCTIAMHU 7T, U 7T,, a TAKKC 3alluCaTbh YpaBHCHHUC

MPSIMOM, SIBIISIOIIEHCS MEpPeceYeHueM ATHX TUIOCKocTed. Bruncauth 00bEM mapadi-
jenenunena, o0pa3oBaHHOIO MEPECEYEHUEM ATHX IIECTH MJIOCKOCTEH, U pacCTOSIHUE
OT IUIOCKOCTH 7T, A0 INIOCKOCTHU TT, .

Vka3zanue. [[ns BeluncieHus o0bEMa napajuiesenunena HeoOXOAMMO HaWTH
KOOpIMHATBl  4eTBIpEX ero BepmwuH: A=rm,Nn,Nr,, B=mnnNnr,Nr,,

C=mnNrn,Nr,, D=m, "m,N7x,. lIpn pemieHnn 4eTBIPEX CUCTEM JIUHEHHBIX all-

reOpanyeckux ypaBHEHHUH C TpPeMsi HEU3BECTHBIMM MOXKHO HCIOJb30BaTh JIOOYIO
KOMITBIOTEPHYIO IPOrpaMMy, KOTOpasi COACPKUT MaTeMaTHUECKUI TaKeT.
11.1 i 2x+3y+6z=11, m,:4x-12y+5z=-3, =m,:-2x+5y—-14z=-11,

Ty :2x+3y+6z=25, m,:4x—-12y+5z=-18, 7m :-2x+5y—-14z=-17.
11.2 w2x+6y+3z=11, m,:12x-4y-5z=3, m,;:5x—-14y-2z=-11,
Ty :2x+6y+3z=28, m,:12x—-4y-5z=2, n, :5x-14y—-2z=-36.
11.3 moi6x+3y+2z=11, m,:12x-5y—-4z=3, m,:-2x-14y+5z=-1],
7w, :6x+3y+2z=25, m,:12x-5y—-4z=1, m,:-2x-14y+5z=-36.
11.4 w 3x+2y+6z=11, m,:-5x—-4y+12z=3, n,:5x-2y—-14z=-11,
wy:3x+2y+6z=24, m.:-S5x—-4y+12z=2, mw :5x-2y-14z=-24.
11.5 i 2x+3y—6z=-1, m,:-4x+12y-5z=3, m,:—-14x+5y—-2z=-11,
wy:2x+3y—6z=1, 7w :-4x+12y—-5z=18, m :-14x+5y—-2z=-17.
11.6 7w 2x—6y+3z=-7, m,:-12x+4y-5z=-9, m,;:-14x-2y+5z=-13,
Ty :2x—6y+3z=-2, my:—-12x+4y-5z=6, m,:—-14x-2y+5z=17.
11.7 wi—6x+3y+2z=5, m,:-12x-5y+4z=-1, m,:2x-14y-5z=-19,
wyi—6x+3y+2z=10, 7m :-12x-5y+4z=20, m,:2x-15y+5z=-9.
11.8 w 3x+2y—6z=-4, m,:-5x+4y—-12z=-8, 7m,:-5x+2y-14z=-12,
wy:3x+2y—-6z=-1, m,:-S5x+4y—-12z=-13, n,:-S5x+2y—-14z=-17.
11.9 i 2x=3y+6z=5, m,:4x—-12y-5z=-13, m;:-14x-5y+2z=-17,
7wy 2x=3y+6z=-16, m,:4x-12y-5z=-10,7,:-14x—-5y+2z=-28.
11.10 7, :2x+6y—-3z=1, =n,:-12x—-4y+5z=7, n,:—-14x+2y—-5z=19,
Ty:2x+6y—3z=5, m,:-12x-4y+5z=-5, m,:—-14x+2y—-5z=-25.
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11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

11.20

11.21

11.22

11.23

11.24

11.25

11.26

11.27

:6x-3y+2z=-1, m,:—12x+5y—-4z=1, m;:-2x-5y+14z=09,
:6x-3y+2z=3, m,:—-12x+5y—-4z=-7, m :-2x-5y+14z=-7.
=3x+2y+6z=-3, m,:5x—-4y-12z=17, m,:-S5x+14y-2z=7,
:=3x+2y+6z=8, 7w :5x—-4y-12z=-16, mn :-S5x+14y—-2z=12.
=2x+3y+6z=1, m,:-4x—-12y+5z=-16, =,:14x-5y—-2z=0,
=2x+3y+6z=4, m,:-4x-12y+5z=1, m,:14x-5y—-2z=12.
—2x+6y+3z=5, m,:5x-12y-4z=9, m,:14x-2y-5z=-19,
i=2x+6y+3z=3, 7w :5x-12y—-4z=-8, m,:14x-2y—-5z=3.
:6x+3y—-2z=-8, m,:-4x+5y-12z=-8, m,:2x—-14y+5z=3,
:6x+3y—-2z=9, m,:-4x+5y—-12z=1, n,:2x-14y+5z=-12.
3x-2y+6z=4, m,:12x+4y+5z=9, m, :S5x+2y-14z=-12,
3x-2y+6z=9, m :12x+4y+5z=17, n :5x+2y—-14z=-9.
2x=3y—-6z=3, m,:12x+5y+4z=1, m;:-14x+5y+2z=2,
:2x=3y—6z=5, m:12x+5y+4z=7, m :—-l4x+5y+2z=-109.
:2x—6y—-3z=3, m,:5x+4y+12z=8, m,:—-14x+2y+5z=3,
2x—6y—-3z=-4, 7m;:5x+4y+12z=9, n,:-14x+2y+5z=-12.
—b6x—-3y+2z=-4, m,:4x+12y+5z=9, m,:-2x+14y+5z=3,
i—6x—-3y+2z=1, m:4x+12y+5z=-T77, m :-2x+14y+5z=-19.
=3x+2y—-6z=-1, m,:12x+4y-5z=16, m,:5x—-2y+14z=3,
:=3x+2y—-6z=3, n,:12x+4y-5z=17, m :5x-2y+14z=-9.
=2x+3y—-6z=-3, m,:12x-5y+4z=-1, m;:14x+5y—-2z=3,
=2x+3y—6z=1, 7w, :12x-5y+4z="7, m :14x+5y—-2z=109.
=2x—-6y+3z=-8, m,:-Sx+4y+12z=-1, m,:14x-2y+5z=12,
=2x—-6y+3z=1, m,:-Sx+4y+12z=7, m,:14x-2y+5z=19.
i—6x+3y—-2z=5, m,:4x+12y-5z=-11, m;:-S5x+2y+14z=-11,
i—6x+3y—2z=-5, m;:4x+12y-5z=11, = :-Sx+2y+14z=11.
3x-2y—-6z=6, m,:12x-4y+5z=-5, m,:2x+14y—-5z=5,
3x—-2y—-6z=5, m;:12x—-4y+5z=16, m,:2x+14y-5z=-12.
:=2x-3y+6z=5, m,:12x+5y—-4z=-17, m,:14x-5y+2z=-9,
:=2x-3y+6z=3, m,:12x+5y—-4z=1, m,:14x-5y+2z=-3.
—2x+6y—-3z=4, m,:5x—-4y+12z=1, n,:14x+2y—-5z=16,
=2x+6y—-3z=-9, m,:5x—-4y+12z=16, x, :14x+2y-5z=-7.
:6x—-3y—-2z=-8, m,:-4x+12y+5z=9, m :2x+14y+5z=3,
:6x—=3y—-2z=-1, m,:-4x+12y+5z=7, ms :2x+14y+5z=9.
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11.28

11.29

11.30

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

12.
M300pa3uTh NPOEKLNIO 3TOW 00JaCTH Ha MIOCKOCTh OX) .

J \/x2+y2+22

=3x-2y+6z=-1, m,:-12x+4y+5z=-16, m,:5x+2y+14z=3,

=3x—-2y+6z=4, m,:—-12x+4y+5z=9, 7, :5x+2y+14z=16.

:6x—-2y-3z=1, m,:-12x+5y+4z=1, m;:14x+5y+2z=3,

t6x—2y-3z=4, n,:-12x+5y+4z=-7, m :14x+5y+2z=19.

:=3x+6y—-2z=-5, m,:5x+4y-12z=-7, m,:14x+2y+5z=19,

:=3x+6y—-2z=8, m,:5x+4y-12z=16, m, :1d4x+2y+5z=-3.
Boruncnutsb TpoitHoit unTerpan. HauepTuTh 00JacTh HHTETPUPOBAHUS U

y\/x2+y2dxdydz, Q:z:3\/x2+y2,z:3,y£\/§-x,y20,x20_

xdxdydz

, Qil<x*+y°+2°<4, y<—x,y<x,y<0,z>0.

«/;dxdydz, Qiz=1,z=4,1<x"+1*<9,y>x,y>0,x>0.
vdxdydz
\/x2+y2+22
xdxdydz, Q:z=\/x2+y2,z=\/18—x2—y2,y2—

, Qi4<x*+y°+2°<9, y>—x,y20,z>0.

=

, Q:9<x*+y*+2°<16, y<—x,x<0,z>0.

,y20,x<0.

zdxdydz
\/ X +y 4z

Q:z=9x"+9y",z=81,y>x,y<0,x<0.

X+ + 2 dxdydz, Q:25< X" + ) + 27 < 36,y£%,y >0,x20,z<0.

M Q:z+x=6,x"+y" =6x, 220, y<0.

zyx? + y? + 2 dxdydz, Q:36 < X7 + P + 27 <49,y Z%J 20,x20,2<0.
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12.13

12.14

12.15

12.16

12.17

12.18

12.19

12.20

12.21

12.22

12.23

12.24

12.25

12.26

12.27

12.28

12.29

12.30

¢ ydxdydz

e zdxdydz

mxdxdydz, Q:x*+1y*°+2°=50,z2"=x"+y*,x<0,y<0,z<0.

”.ydxdydz, Q:Z=—«/x2+y2,z=—«/32—x2—yz,yéx/g-x,yéo,xéo.

'"zdxdydz, Q:x*+y"+2°=98,z=—x>+y*,x<0, y<0.

e vdxdydz
S Xt +y

oo [x2+y2+22

e Xzdxdydz

—_, Q:z=—x2—y2,z=—l,y2—i,y2
"«/)c2+y2 \/g \/g
JJ [x2+y2+22

”.5)0224dxdyd2, Q:-3<z<-1,36<x*+)° <49, y<—x, y>x,x<0.

, Qiz+y=8x"+y*=8y, z20,x<0.
2 2\}
(¥ +57)

”.(x2+y2+zz)dxdydz,Q:x2+y2+zz:18,22:x2+y2,x20,y20,220.

Q:z+x=10,x"+ " =10x, z>0, y<0.

m3)gzzzdxdydz, Q:-2<2<2,25<x*+y*<36,y<—x,y<0,x>0.

2
%, Q:49<x° +)° +2° <64, y<—x, p20,x<0,220.
Xty +z
---xdzxdydzZ, Q:z:x2+y2,Z=8—X2—yz,yz—iaygoaxzo'

”.4(x2 +y? +zz)dxdydz, Q:x*+y*+2°=32,2"=x"+1",x<0,y>0,z<0.

Q:z=x2+y2—50,z=—x2—y2,y£\/§-x,y2— 3-x,x=>0.

2

Yy dxdydz

, Q:64<x’+y°+2°<81,y>x,y<0,x<0,z>0.

L,yZO.

Z*dxdydz s 2 o
, Q:81<x"+y"+z°<100,y<x,y<0,x<0,z<0.

”.ydxdydz, Q:x*+y° +2°=72,z=+x"+y*,x<0, y<0.

'"2xyzdxdydz, Q:z=-2Jx*+y*,z=-2\8-x" -y, y<—x,y<x, y<0.

m2(x2 +y° +zz)a’m’ya’z,Q:x2 +y°+2°=82=x"+)",x>0,<0,2<0.
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PA3JJEJT3. TEOMETPUYECKUE 1 MEXAHUYECKUE ITPUJIOXEHUA

KPATHBIX UHTEI'PAJIOB
BOITPOCBHI 110 TEOPUMN

1. Brluncnenue ¢ moMoIbio TBOMHBIX MHTETPAJIOB TLIoMaAe Guryp B me-
KapTOBOM CHUCTEME KOOpPAUHAT.

2. Brluncnenue ¢ moMoInipio ABOWHBIX UHTETPAJIOB IJIONIaAe Guryp B mo-
JIIPHOU CUCTEME KOOPAUHAT.

3. Brluncnenue ¢ momMoIibo JBOMHBIX UHTETPAIOB O0BEMOB T B JEKap-
TOBOM CUCTEME KOOPAMHAT.

4, Brluncnenre ¢ moMOIIbIO TBOMHBIX HHTETPAIOB OOBEMOB TEJ B MOJISIP-
HOW CUCTEME KOOPIUHAT.

5. BpruuciieHue ¢ moMOIIbIO JIBOMHBIX MHTETPAIOB ILJIOIIAJIEH MTOBEPXHO-
CTH.

6. Brluncnenue ¢ moMoIib0 TPOMHBIX HHTETPAJIOB O0O0BEMOB TEN B JICKap-
TOBOM CUCTEME KOOPAMHAT.

7. BrluncneHnue ¢ moMoIb0 TPOMHBIX UHTErPaJOB 00BEMOB TeJ B ITUJINH-
JIPAYECKON CUCTEME KOOPIUHAT.

8. Brluncnenre ¢ moMoIbi0 TPORHBIX HHTETPAIOB 00BEMOB Tel B cepu-
YECKOU CUCTEME KOOPAMHAT.

9. Brruuciienue maccel MaTepUAIBHOM TIACTUHBL.

10. BpluucieHue KOOPAMWHAT LIEHTPAa MacC M CTaTUYECKUX MOMEHTOB Mate-
pUAIIBHON TIJIACTUHBI.

11. BplunciaeHrne MOMEHTOB MHEPIIMU MATEPUATIbHON MIACTHHBI.

12. BplumncieHue Macchl Tela.

13. BpluucieHue KOOPAUHAT LIEHTPA MACC Tea.

14. BplunciaeHrue MOMEHTOB MHEPIIMU Tea.

3AJJAHVSA, ITPEAIIOJIAT AYOIIIME PACYHETHBIE BBIYUCIIEHUA

13. C nomompio JBOWHOTO MHTErpasia BHIYMCIUTD TIONIAAb MII0CKOH (ury-
pel G, OrpaHUYECHHON YKa3aHHBIMHM JHHHSIMU. M300pa3uTh B cUCTEME KOOPAMHAT
oOnacTh uHTerpupoBanus G .

13.1 G:y=x",y=2-x". 132 G:y=x"-lLy=1-x".
3
133 G: y=x"+8x,y=—x". 13.4 G:y=4 2,y=x2.
- X
5 2 3 2
135 G:y=——=,y=x"-3. 136 G:y=——,y=x"-2.
X" = x -4
13.7  G: y=~x,y=3x. 138 G: y=—/x,y=-x".
10
139 G: y=+x’,y=x". 13.10 G: y=—,y=8-x".
y 9y x2
8 3 4 >
13.11 G: y=—,y=9-x". 1312 G: y=—,y=5-x
X

26



13.13 G: y=x"—6,y=—x. 13.14 G: y=x"—x,y=4x
13.15 G: y=x"—x,y=2x+2. 13.16 G: y=x",y=8-x"
13.17 G: y=x"-1,y=x—x". 13.18 G: y=x"—4x,y=—x
2
13.19 G: y= 290 ,y=x". 1320 G:.y= 23 ,y=x
x +1 x +4
2
1321 G:y=—"—y=x 1322 G: y=x,y=x-2
X
1323 G: y=—Jx,y=—x. 1324 G: y=+Jx,y=x.
2 6
13.25 G: y=—;,y=3+x. 13.26 G:y=;,y+x=—5.
2
13.27 G: y=;,y=3—x. 1328 G: y=x*,y=2-x.
1329 G: y=x"+4x,y=x. 13.30 G: y=x>+4x,y=x.

14.  C nomomipto IBOWHOIO MHTErpaia BBIYMCIWTH IUIOMIAAb 3aIITPUXOBAH-
HOM 1uiockoi purypsl G, OrpaHMYEHHON Ha YepTeKe ABYMsl JyraMH OKPYXKHOCTEH
CO CMEIIEHHBIMHU LIECHTPAMHU OTHOCUTEIIBHO Hayaja KOOPAWMHAT U JIBYMsI OTpPE3KaMH
MPSAMBIX, MPOXOJAIIMMH YEPE3 HAYalI0 AEKAPTOBOW CHUCTEMBbI KOOPAMHAT. 3alHCATh
yYpaBHEHHMsI JIMHUM, KOTOpbIE OrpaHuYMBaloT 06nactb G, B 1€KapTOBON M MOJSPHOM
CUCTEME KOOPAMHAT, €CJIH IOIIOC JISKUT B Ha4aJle KOOPJAUHAT, a MOJIIPHAs OCh COB-
[aJaeT C IOJOKUTEIBHBIM HallpaBI€HUEM OCH alcIucc.

7

y 2 o
14.1 - i 14.2 ﬁb’
0

r
3

7
6

14.3

ol /N
145 6 AN 14.6
0= Eye 1
6 6

y%\ %\
14.7 T4 3, 14.8 - Vo M0,
' / ' g G/7) 114
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y T
14.9 @ \ ¢ 14.10
X

14.11 2 14.12

14.13 14.14
14.15 14.16
14.17 14.18
14.19 14.20
14.21 14.22

14.23 —14<G§ 8 10‘ g 14.24
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14.25 14.26
14.27 14.28
14.29 14.30

15. BblyuCAUTH MIIONIAIb YACTU OBEPXHOCTH Napaboioua uin KoHyca (B
3aBUCUMOCTH OT BapHaHTa), JIeXKallle B COOTBETCTBYIOIIEM OKTaHTE, KOTOPHBIH orpe-
Nen€H cucTeMoi HepaBeHCTB. M300pa3uTh COOTBETCTBYIOIIYIO IOBEPXHOCTH B JI€-
KapTOBOM CHUCTEME KOOpPAUHAT.

151 z=x*+y>,z=1,x>0,y>0,z>0.
152 y=3-x*+2z°,y=9,x>0,y>0,z>0.
153 y=—x"-2z%,y=-16,x<0,y<0,z<0.

154 x=-3-\y*+z°,x=-1/2,x<0,y<0,z<0.
155 x=)y"+z,x=1/4,x>0,y>0,z>0.

156 z=2-{x*+y°,z2=4,x<0,y<0,z>0.
15.7 z:—x2—yz,z:—4,x20,y20,230.
158 y=-2x"+2",y=-4,x>0,y<0,z>0.
15.9 y:x2+zz,y:9,x30,y20,230.

1510 x=2-\y’+2°,x=1,x>0,y<0,z<0.
1511 x=-2-y"-2-2",x=-2/9,x<0,y>0,z>0.

1512 z=-3-\x*+y°,z2=-9,x<0,y<0,z<0.

15.13 z=2-x*+2-y°,z=18,x<0,y>0,z>0.

1514 y=5-x"+2z%,y=25x>0,y>0,z<0.

15.15 y=-2-x"-2-2°,y=-72,x<0,y<0,z>0.

1516 x=-5-y/y*+z*,x=-5/4,x<0,y>0,z<0.

1517 x=3-y*+3-2°,x=3/16,x>0,y<0,z>0.
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1518 z=4-\x*+y*,2=32,x>0,y<0,z>0.
1519 z=-2-x"-2-)%,z=-32,x<0,y>0,z<0.
1520 y=—4.x*+z°,y=-20,x>0,y<0,z<0.
1521 y=2-x*+2-2°,y=50,x<0,y>0,z>0.

1522 x=4-{y*+2°,x=8/3,x>0,y>0,z<0.
1523 x=-4-y"-4.22,x=-4/25,x<0,y<0,z>0.

15.24 z:—S-N/xz+y2,z=—20,x20,y£0,230.

1525 z=6-x"+6-)",2z=1/6,x>0,y<0,z>0.

1526 y=+x*+2°,y=1/5,x<0,y>0,z>0.

1527 y=-0,25-x*~0,25-2%, y=—-1/16,x>0, y <0, 2 <0.

15.28 x:—6-«/y2+22,x:—9/2,x£0,y20,220.
1529 x=5-y*+5-2°,x=125/4,x>0, y<0,z<0.

1530 z=0,5-4/x° +y2,z=1/14,x30,y30,220.
16. C nmomouisio JBOIHOr0 MHTErpaia BHIYUCIUTh 00BEM Tena . TlocTpo-

UTh 00JIACTh UHTETPUPOBAHUS U U300Pa3UTh MPOEKIIMIO ATOM 00J1IaCTU HA TIOCKOCTh
Oxy.

16.1 Q:z=x’x+y<1l,y<x,y>0,z>0.

162 Q:z=y",x+2y<4,y>x,x>0,z>0.

163 Qiz=x’+1",x+4y<8,y<x,y>0,z>0.
164 Q:z=\/y,x+6y<12,x>20,z2>0.

165 Q:z=+x,x+7y<14,y>0,z>0.

166 Q:iz=4-x"-y",x+y<2,x>0,y>0,z>0.
167 Qiz=2+x"+y",x<2,y<x,x>0,y>0,z>0.
16.8 Q:z:5+x2+y2,x+yél,x20,y20,220.
169 Q:z=8-x"-)",x>y,x<2,x>0,y>0,z>0.
16.10 Q:x=y>,x=4,x+z=4,y>0,2z>0.

16.11 Q:y=x>,y=16,y+2z=16,x>0,z>0.

16.12 Q:x+y+z=2,y=x",z>0.

16.13 Q:x+3y+z:6,x:3y2,220.

16.14 Q:z:x,y:x3,y:1,x20,y20,220.

16.15 Q:x+y+z=2,y>2x",y<x,z>0.

16.16 Q:z:xz,x+y£2,y2x,x20,220.
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16.17 Q:z=)",x+3y<6,y<x,y>0,2z>0.

16.18 Q:z:x2+y2,x+5y£10,y2x,x20,220.
16,19 Q:z=\/y,x+2y<4,x>0,z>0.

1620 Q:z=+x,x+4y<8,y>0,z>0.

1621 Q:z=9-x>—y* x+y<3,x>0,y>0,z>0.
1622 Q:z=3+x"+1*,y<3,y>x,x>0,y>0,z>0.
16.23 Q:z:6+x2+y2,x+2yé3,x20,y20,220.
1624 Q:z=18—-x>—y*, y>x,y<3,x>0,y>0,z>0.
16.25 Q:x:yz,x:9,x+z:9,y30,220.

16.26 Q:y:xz,y:25,y+z:25,x30,220.

1627 Q:4x+y+z=6,y=2x",z>0.

1628 Q:x+8y+z=12,x=4y",z>0.

16.29 Q:z:y,x:y3,x:1,x20,y20,220.

16.30 Q:x+y+z:3,4y2x2,8yéx3,220.

17.  C noMmouiso TpOMHOI0 MHTErpaja BeIaucauTh 00béM Tena (2. [Toctpo-
UTh 00JIACTh UHTETPUPOBAHUS U U300pa3UTh MPOEKIIMIO ATON 00JIaCTH HA COOTBETCT-
BYIOLYI0 KOOPJAUHATHYIO IIJIOCKOCTb.

171 Q:1<x*+y° +2°<4,2°>3x>+3)%, y<x,x>0,y>0,2>0.

172 Q:ix=12\y"+2*,x=26—y* +2°,y* +2° <-4y, z>0.

173 Q:1<x*+3y°+2°<9,1*>3x* +32°,x<2,x>0,y>0,z>0.
174 Q:y=-3x"-3z%2z=3x"+32"-54,x* +z° <6x,2<0.

175 Q:25<x*+1*+2°<49,x*>3y° +32°,2>y,x>0,y<0,z<0.
176 Q:z=2x*+)*,z=6—+x* + >, x>+ y* <—4x, y>0.

177 Q:4<x*+1°+2°<9,2°<3x° +3)°, y>x,x>0,y>0,z>0.
178 Qiz=—x"—y*,z=x"+y" =18, x> +1* <6y,x<0.

179 Q:9<x*+1y*+2°<16,2°<3x* +3)°, y>—x,x<0,y>0,z<0.
17.10 Q;x:—61/y2+zz,x:6\/y2+zz —72,y2+22£12z,y20.
17.11 Q:4<x*+1y*+2°<16,y° <3x* +3z°,x>2,x>0,y>0,z>0.
17.12 Q:y=-5x"-52",z=5x>+52" =250, x> + z* <—10x, z > 0.
17.13 Q:4<x*+1y*+2°<64,x*<3y° +32%,z<y, x>0, y<0,z<0.
17.14 Q:z:—3\/x2+y2,z:\/x2+y2 ~12, x> +y*<—6y,x>0.

17.15 Q:16<x*+1y*+2°<25,2°>3x*+3)°, y<—x,x<0,y>0,z<0.
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17.16 Qiz=x"+y,z=32-x"-y*, x"+ > <-8x, y<0.,

17.17 Q:4<x*+1y*+2°<251y*<3x*+32°,x>-2,x>0,y<0,z<0.
17.18 Q:x=2y*+z",x=4-2{y* +2°,y" +2° <2y,z<0.

17.19 Q:25<x>+1* +2°<81,x°<3y* +32°,2<-y,x<0,y>0,z<0.
1720 Q:y=4x>+4z°,z2=128—4x> -4z, x> +z* < -8z, x <0.

1721 Q:25<x>+1*+2°<36,z>>3x" +3)%, y>x,x<0,y<0,z>0.
1722 Qiz={x"+y,z=1—-x"+y*, x> +y* <2x,y<0.

17.23 Q:36Sx2+y2+zz349,22S3x2+3y2,y3x,x30,y£0,220.
1724 Qiz=x*+1",z=8-x"—y", x> +1y><4x,y>0.

17.25 Q:9Sx2+y2+zzS36,y223x2+3zz,xé—z,x20,y£0,2£0.
1726 Q:y=2x>+2z",z=16-2x" -2z, x"+2° <4z,x>0.

1727 Q:49<x*+1*+2°<64,2°<3x* +3)°, y<—x,x>0,y<0,z<0.
1728 Q:z=-4\x"+y*,z=8x*+1y* =72, x* + y* <12y, x > 0.

1729 Q:64<x>+1*+2z° <81,z >3x* +3)*, y>—x,x>0,y<0,z<0.
1730 Qiz=—x"—y*,z=x"+y"=50,x>+1y> <-10y,x>0.

18.  HaiiTu KOOpAMHATHI LIEHTPA MacC HEOJHOPOAHOMN MIacTuHbl G, OrpaHu-
YEHHOU 3a/IaHHBIMU JIMHUSIMH, €CJIA IOBEPXHOCTHAS IUNIOTHOCTh B KaXJA0M €€ TOUKE
paBHa p = p(x,y). 3anucaTb YACICHHbIC 3HAUECHHS CTATUYECKHMX MOMEHTOB OTHOCH-

TEJIBHO OCENl KOOPAMHAT, a TAK’KE 3HAUYEHUE MACChl MAaTEPUAIBHON IIACTUHBL. BhI-
YUCJIUTh MOMEHTHI MHEPLUH MaTEPUAIBHOM TUIACTUHBI OTHOCUTENIBHO OCEN KOOPAU-
HaT ¥ Haydaja KoopauHaT. M300pa3uts miiactuny G B 1€KapTOBOM MPSMOYTOJIbHON
CUCTEME KOOpAUHAT.

181 G:x+y=1x=0,y=0; p(x,y)=y".
182 G:ix—-y=1Lx=0,y=0; p(x,y)=y.

183 G:y-x=1x=0,y=0; p(x,y)=x.

184 Gix+y=-Lx=0,y=0; p(x,y)=x-y.
185 G:x+y=2x=—-1Ly=-1 p(x,y)=x
18.6 G:x—y=2,x=3,y=-3; p(x,y)=)"
18.7 Giy-x=2,x=-2,y=-2; p(x,y)=y.
188 Gix+y=-2,x=-2,y=-2; p(xy)=x-y.
189 G:4-x+3-y=19,x=1,y=1, p(x,y)=x.
18.10 G:2-y-3-x=1Lx=-Ly=1 p(xy)=y
18.11 G:2-x+3-y=-Lx=Ly=-3; p(x,y)=x.
18.12 G:2-y-3-x=4,x=-2,y=—4; p(x,y)=x-y.
1813 G:3:-x+2-y=16,x=4,y=5; p(x,y):yz.
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18.14 G:3-x+4-y=6,x=-2,y=6; p(x,y)=x.
18.15 G:ix+2-y=-9,x=-1,y=-2: p(x,y)=x"
18.16 G:4-x+3-y=5x=2,y=-5 p(x,y)=x.
18.17 G:3-y—x=8,x=4,y=3; p(x,y)=y.

18.18 G:2-y-5-x=22,x=-2,y=1; p(x,y)=)".
18.19 G:x—y=6,x=1y=-1 p(x,y)=x"

1820 G:5-x-2-y=-3,x=-3,y=-1;, p(x,y)=x-y.
1821 G:x+2-y=9,x=1,y=2; p(x,y)=x.

1822 G:3-x+2-y=2,x=-2,y=1 p(x,y)=y.
1823 G:2-x+5-y=-17,x=-6,y=-3; p(x,y)=x-).
1824 G:5-x+y=4x=1y=-6, p(x,y)=x"
1825 G:x-2-y=-3,x=5y=2; p(x,y)=)".
1826 G:x+7-y=-14,x=0,y=-2; p(x,y)=x-y.
1827 G:3-x+2-y=—Lx=1y=-8 p(x,y)=)"
1828 G:4-y-3-x=12,x=4,y=3; p(x,y)=x
1829 G:5-y-2-x=15x=-5y=3 p(x,y)=x"
1830 G:2-y—-x=10,x=0,y=2; p(x,y)=y.

19. Hailitu KoOpauHATHI IIEHTPAa MacC HEOJHOPOIHOTO MaTEepUaIbHOIO Tella
(), 3aJ]aHHOr0 B JEKAPTOBON MPSAMOYTOJIBHON cHucTeMe KoopauHat Oxyz CUCTEMOM

HepaBeHCTB. OOBbEMHAsl IUIOTHOCTh B KaXJAOW TOYKE YKAa3aHHOTO Teja paBHA
p = p(x,y,z). 3anucaTh YUCICHHbIC 3HAUEHUS] CTATUYECKUX MOMEHTOB OTHOCHUTEIb-

HO OCEl KOOpJMHAT, a TaKKXE€ 3HAYEHWE MAacCChl MATEPUAIIBHOrO Teja. BhUMCINUTH
MOMEHTBI HHEPLIUU MATEPUAIBHOIO T€JIa OTHOCUTEIBHO KOOPIMHATHBIX TUIOCKOCTEH,
HayaJla KOOpAMHAT U KOOPJIMHATHBIX oceil. 1300pa3uths MarepuanbHoe Teno Q B Je-
KapTOBOW MPSAMOYTOJIbBHOW CHCTEME KOOPAUHAT.

19.1 Q:0=5x<2,1<y<4,1<2<3; p(x,y,z)=x.
192 Q:—=1<x<0,1<y<3,-2<2z<2; p(x,y,z)=y.
193 Q:1<x<3,-1<y<5,2<z<4; p(x,y,z)=z.
194 Q:-3<x<2,4<y<6,-1<z<2; p(x,y,z)=x".
195 Q:-2<x<1,0<y<53<z<6; p(x,y,z)=y".
19.6 Q:-1<x<1,-2<y<2,4<z<1; p(x,y,z)=2".
19.7 Q:2<x<4,1<y<3,-1<2z<50; p(x,y,z)=x-y.
19.8 Q:0<x<1,-2<y<1,2<z<5; p(x,y,z)=x-z.
199 Q:=3<x<-1,1<y<3,3<z<5; p(x,y,z)=y-z
19.10 Q:1<x<3,2<y<6,4<zL6; p(x,y,z)=x-y-z.
19.11 Q:—4<x<-2,0<y<2,1<z<4; p(x,y,z2)=x"".
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19.12
19.13
19.14
19.15
19.16
19.17
19.18
19.19
19.20
19.21
19.22
19.23
19.24

19.25
19.26
19.27
19.28
19.29
19.30

SO ORONON OO ORI CRNCI O RN O ORN O RN ORNORN O NN ORN®)

12<x<5,0<y<3,-2<z<1; p(x,y,z)=x-)".
1<x<3,-1<y<1,1<z<4; p(x,y,2)=x" -z
1<x<5,-1<y<0,1<2z<3; p(x,y,z2)=x-2".
—3<x<3,-1<y<4,1<z<4; p(x,y,z)=z-)".
—2<x<0,2<y<4,-1<z<; p(x,y,z)=2z"").
1<x<5,2<y<4,-3<z<-1; p(x,y,2)=x-y-z°.
1<x<3,-2<y<2,3<z<5; p(x,y,2)=x-y" -z
—4<x<-2,1<y<3,2<z<4; p(x,y,z)=x"-)".
—4<x<-1,1<y<2,1<2<5; p(x,y,2)=x"-y-z.
:2<x<6,-3<y<-2,-2<z<1; p(x,y,z)=x-y"-z".
—1<x<1,1<y<6,-3<z<-3; p(x,y,2)=x"-y-2".
—4<x<-2,-3<y<-1,-5<z<-3; p(x,y,z)=x"-y* 2"
1<x<3,0<y<2,2<z<3; p(x,y,z)=x"-2".
0<x<1,-1<y<1,-2<z<2; p(x,y,z)=y" 2"
3<x<4,1<y<4,-2<2<50; p(x,y,z2)=x-).
—1<x<0,1£y<3,2<2<3; p(x,y,z)=y-z
1<x<4,0<5y<2,1<2z<3; p(x,y,z2)=x"2z.
2<x<4,1<y<4,35z<6; p(x,y,z)=x-y-z.
1<x<3,1<y<4,1<2<5; p(x,y,z)=x"-y* -z

PA3JIEJI4. KPUBOJIMHEMHBIE U TIOBEPXHOCTHBIE MHTEI'PAJIBI.

b

5.
HOpOIIHOﬁ Ayru, KOOpAWHATHI OCHTPA MACC 1 MOMCHTBI MHCPIIUH OI[HOpOIIHOﬁ AyTry,
pa60Ta CHJIBI, 1101 HCﬁCTBHeM KOTOpOﬁ ONpCACIIACTCA IICPEMCIUICHUC TCJIA.

OJIEMEHTBI BEKTOPHOI'O ITOJIA

BOIIPOCBHI 110 TEOP1H
KpuBoJIMHENHBIN HHTErpaJl IEPBOTO POJA U €ro CBOMCTBA.
MeTozpl BRIUHUCIEHHS] KPUBOJIWHEMHOTO HHTErpasia EPBOro poja.
IIoBEpXHOCTHBIN MHTErPAJI IEPBOrO POJa U €ro CBOMCTBA.
MeTozpl BRIUHCIEHHS] TOBEPXHOCTHOIO MHTErpasia MeEPBOro poja.
MexaHnuyecKue MpUIIoKEHUST KpUBOJMHEMHBIX HHTETPAIOB: Macca OJl-

6. CkansipHO€E MOJIE U €T0 XapaKTEPUCTUKH.

7. BexTopHOE 1oJie 1 ero reoMeTpU4eCKUe XapaKTEPUCTUKH.

8. KpuBoJIMHENHBIN UHTErPAJI BTOPOTO POJIa K €70 CBOMCTBA.

9. Metozpl BRIUHCIEHNS] KPUBOJIWHEMHOTO HHTErpaia BTOporo poaa. @op-
Myna ['puna.

10.  IToBepXHOCTHBII MHTErPAJl BTOPOTO POJIa U €T0 CBOMCTBA.

11.  Meroasl BBIYUCIEHNS IOBEPXHOCTHOIO HMHTErPaAJIa MEPBOrO poAa.
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.

12.

13.

I/IHTCI‘paJIBHBIC XaPAKTCPUCTUKHN BCKTOPHBIX MOJICH: MOTOK U MUPKYJIA-

Huddepenunanbible XapaKTEPUCTUKN BEKTOPHBIX MOJICH: TUBEpreHINs,

ec (1)H3H‘{CCKHﬁ CMBICJI 1 MCTOJ BBIYUCJIICHUA.

14.

Huddepenunanbbie XapaKTEPUCTUKUA BEKTOPHBIX MOJIEH: pOTOp, €ro

CMBICJII 1 MCTO/J, BBIYUCJICHUA B I[eKapTOBOﬁ CUCTCMC KOOPpAWHAT.

15.
16.
17.
18.
19.

Teopema Octporpanckoro-I'aycca.

Teopema Crokca.

IToTreHunanbHOE BeKTOpHOE NoJie. [loTeHnman noJs.
ConeHonganbHOE BEKTOPHOE TIOJIE.

I"'apmoHMYECKOE BEKTOPHOE TOJIE.

SAIHAHVA, ITPEAITOJIAT AIOINME PACYHETHBIE BBIYWUCJIEHUA

20. BbIYMCIUTH KPUBOJIMHENHBINA HHTETPA.
20.1 \/)72 dl,rne y — nyra nuauun y =Inx, Tx<Z
’ 6 3
- : 3 7
202 |(y+x)dl,rae y — nyra maun x =2cos’t, y =2sin’t, Tﬁétéjﬁ.
4
R T
20.3 (x +y )dl,rz[e y — Aayra JuHuud p =1-cosg, —ESqDSO.
4
20.4 .(xz +y° —z) dl,rne y —ayra IMHUM X =cost, y=sint, z=t, 0<¢ S%.
4
20.5 .ydl,rz[e y —ayra muEEN y=e>*, 0<x<1.
4
[ 2 . T T
20.6 |x”dl,rne y — ayra nuHuu x=6(t—smt),y=6(1—cost), EStSE.
4
20.7 .(xz +y2)dl, rae y — ayra guaun p =7e”, 0<@p<In7.
4
20.8 4 IA€ Y — OTPE30K MPSIMOM, COEIUHSIONEH TOYKH O(O'O'O) u
VO ’ T
A(1;2;3).
- : T T
20.9 |cosxdl,rne y — nyra nuaun y = Insinx, ESxSE.
4
- . 2 5
20.10 (y+2x)dl,r11e y — Ayra JUHUU x=\/§coszt,y=x/zsm2t, ?ﬁétég.
y. 0
20.11 arctgldl, rae y —ayraauaun p=2e’, 0<p<1.
. X

I4
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20.12 |(x+y+z)dl, rae y — ayra muEnn x =cos2t, y =sin2z, z = 8¢,
/4

-] 1

20.13 ia’l,rz[ey/—zxyraJH/IHI/H/I y=In—, —<x<e

SN+ X’ X e

20.14 [x dl,rne y —ayranuHuu x =t —sint, y =1—-cost, 2z <t<3rx.
4

20.15 .arctgldl, rae y — ayra JuHUM p = @, Oégoéx/g.
. X
4

20.16 CJS(y2 +zz) dl, Tre y — oKpyX)HOCTb )~ +2° =9.
4

20.17 .ydl,rz[e y —nyraauaun y=chx, 0<x<1.
4

20.18 .xy dl,rne y — Iyra TMHUM X =sint, y = cOSt, OStS%.

I4

20.19 .arctgl dl,rne y —nyra quaun p =1+sing, 27 <@ <37x.
. X
4

20.20 X2 + 2 dl , TAC ¥ — OKPYKHOCTb X2 + y2 =16.
Y
4

20.21 I J dl,rtne y —nyranuaun y=shx, 0<x<I.
y1+ch2x

2
e . 2 5
20.22 (ﬁj dl,rne y — ayra JIMHUU X = COSt, y =Sint, ?7[ <t<Z

y 6

I4

20.23 .\/xzyz dl,rae y — nyra TuHUU p =sinQ, %qué%.
4

- dl
Y \/x2 + y2 + 2z

A(5-1;9).

20.25 :yz dl,rtne y —nyranmmaun y=e', 0<x<In2.

4

20.24

, TI€ ¥ — OTPE30K MPSAMOM, COCAUHSIOIEH TOYKHU 0(2;1;3) u

20.26 |(x+y)dl, rae y — nyra muaun x = 4cos’ 21, y = 4sin’ 21,

I4

RY/4

<t < —.
8

20.27 .arcctgﬁ dl,rtne y —nyraauaun p =1-sing, 3z <@ <A4r.
4

20.28 CJS()C2 + 22) dl,tne y — okpyX)HOCTb X~ +z° =16.
/4
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20.29 '[\/72 dl,rne y — nyra JIUHUM O = COSQ, % <p<m.

2030j W

1+sin’x

Sz
dl,rne y — nyra IUHUM Y = COS X, ?Sxéﬁ.

21. Bsruucauts paboty A cwisl F BIONb Ayrd JHHAK [ OT Toukd S 10
touku 1 (nuHuga [ 3agaHa nubO ypaBHEHHEM ) = f(X), €ClIM ypaBHEHHE B YCJIOBHUHU

3aJlayd JaHHOTO BapUaHTa yKa3aHo, JUOO SBJISETCS MPSMOM, MPOXOASIIEH yepes 1Be
TOYKH S uTl).

211 F=(2x"=3y)i +(3x-y)j +zk, S(2:35), T(5:1;4).
21.2 (3x—y)i +(2x+5y%) 7, f()=x", S(1;1), T(2:4).
213 (4x* +3)°)7 +(2x—y) /. S(1:4), T(2:5).
21.4 (x*=y%)i +(2x* = 6y°) ], f(x)=x"+4x—1, S(1;4), T(211).
21.5 (4x—p)i +(3x° = 5z) j +(2x+62)k , S(4:3;2), T(2:5:1).
21.6 (5x+3y)i +(4x+4y’)j, f(x)=x", S(28), T(3;27).
21.7 (¥ +5y)i +(x*+2y)7, S(5:4), T(6:7).
21.8 (x )z+(x y)] f(x)=2x>+5x+2, S(OZ) T(l;9).
21.9 (x*—z)i +(3z—y)j +(2x+ )k, S(3:3:4), T(6:7:8).
21.10 F =(2x+5y)i +(2x=4y*)], f(x)=x"—x, S(2:2), T(412).
2111 F=(3x+5y° )i —(x —4y)j, S(2:1), T(43).
2112 F =(2x-5y)i +(3x+2)%)j, f(x)=3x"—10x+3, S(1;-4), T(3;0).

=

(

Boff “m E>THNEES TR S PR > TR TS S TR S TR S TR S
Il Il Il Il Il Il Il Il Il Il Il ||

2113 F=(y*—z)i +(3z—x)j +(2y+2)k, S(2:1:6), T(4:5:4).
21.14 F=(x*=3y)i —(4x=5)%)j, f(x)=4-x*, S(2:0), T(1;3).
2115 F=(2x"+)°)i =(x*=y*) ], §(3:7), T(-2-1).

21.16 F =xi +(4x-y*)j, f(x)=x"=10x+9, §(1;0), T(2;-7).
2117 F=(y* —x)i +(x+y-z)j+xk, S(3:2:1), T(8:5:2).

2118 F=(x’=2y%)i =(5x+4y°)j, f(x)=x—x*, $(1;0), T(5:-20).
21.19 F =(4x+2)%)i +2(3x" = )], §(25), T(3:7).

21.20 F =yi +(2x+3y%) 7, f(x)=2x"=9x+1, §(2:-9), T(0:1).
2121 F=(y*=2)i +(x* + y—z)j+(x+2)k, S(41;2), T(2:4:7).
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21.22 F=(x’+4y%)i +3(2x=3y%) 7, f(x)=x+3x, S(0;0), T(3;18).
21.23 F=(2x+4y%)i =5(4x”+ )], §(3:9), T(6:9).

21.24 F=(x—y)i +(x’ =5y%)7, f(x)=3x"—2x—1, S(1;0), T(27).

21.25 F=(y' = 2°)i +(x* +2y=3z)j +(x+ y)k, S(5:1:0), T(4:2:1).

21.26 F =(x+4y)i +3x, f(x)=sinx, $(0;0), T(%;lj.
21.27 F =cosxi —xsiny j, S(2;2), T(7;7).

21.28 F=(x—y)i +2x5, f(x)=sin3x, S(%;Oj, T(%;—lj.
21.29 F=sinxi +cosy j+tgzk, S(241), T(512).

21.30 F =cosxi +sinx j, f(x)=x", S(-L1), T(-2;4).

22.  BbIYHCIUTH MAacCy YacTU MOBEPXHOCTU cephl (2, eciii MOBEpXHOCTHAS
IUIOTHOCTh B KaXKJOM €€ TOUKE paBHA p = p(x; y;z). B ycnoBum 3amauu 4ucio n

paBHO CyMMe JBYX MOCIETHUX IU(p HOMEpA 3a4E€THON KHUKKHU (€CJIM CyMMa paBHA
HYJI0, TO n=1).

22.1 Q:z=\/n2—xz—yz,XZO,OSyS%,p:xy.

22.2 Q:x:—«/nz—yz—zz,OSyégz,ZZO,p:yzz.

22.3 Q:yz—\/nz—xz—zz,szS«/gz,ZZO,p:x2+zz.
22.4 Q:z:—\/nz—xz—yz,xzo,gxéyéx/gx,p:xyz.
225 Q: =\/n2—y2—22,—\/§Z£yéz,220,p:yzz.

226 Qiy=n"-x"-z",-2<x<0,z20,p=x"2

22,7 Q: :\/nz—xz—yz,xZO,—ngySO,p:x—y.

22.8 Q:x=—\/n2—y2—22,—%23)/3?2,230,,0:)/2+22.

22.9 Q:y:\/nz—xz—zz, Oéxéﬁz,zzo,p:x+z.
3
22.10 Q:z:—«/nz—xz—yz,xSO,—gxéySO,p:x2+y2.
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22.11 Q:xz—«/nz—y2—z%—z\/%éyéO,zZO,pz—yz.
22.12 Q:y:—\/nz—xz—zz,xSO,—x/gzéxé—gz,ZZO,p:xzz.

22.13 Q:z:\/nz—xz—yz,xzo,gxéyéx,p:xzyz.

22.14 Q:xz%\/n2—4y2—422,—23)/30,220,,0:—)/22.

22.15 Q:yz%x/nz—%cz—922,—§23x£0,230,p:x2+zz.

22.16 Q:z:—«/nz—xz—yz,xZO,—\/gxéyS—x,p:—)fy.

22.17 Q:x=—%\/n2—9y2—922,—\/523)/30,230,,0:—)/22.

22.18 Q:y=%x/n2—25x2—2522,—z 3 Sxéz\/g,zéo,p:xzzz.

2219 Qiz=n"—x" -, x<0,0< y<x,p=-2x+3y.
22.20 Q:x=\/n2—y2—22,—23)/32\/5,220,/):2)/2+222.

2221 Q:y=—n*—x*-27, —\/gzéxé—%z,zéo,p:—3x—6z.

22.22 Q:z=%\/n2—16x2—16y2,x30,—x£y£—

X

,P=XV.
\/gp 94

22.23 Q:xzé\/nz—36y2—3622,—?23)/30,220,,0:yzzz.

22.24 Q:yz%\/nz—49x2—4922,O£x£z\/§,220,p=x22.

22.25 Q:z:\/nz—xz—yz,XZ0,0Sny\/g,pzfy.
2226 Q:x=—n’ -y’ -z*,0<y<z,z20,p=y'z.

2227 Q:y=~n"-x" -z, zéxéx/gz,ZZO,p=2x2+2zz.

1
22.28 Q:z=—§\/n2—64x2—64y2,x20,x£y£x\/§,p=xy2.

22.29 Q:x=é\/n2—81y2—8122,—\/523)/30,220,,0:3()/2+22).

22.30 Q:y=%\/n2—100x2—lOOzz,OSxSZ,ZZO,p:4x+52.
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23. BbIYMCIUTH MOBEPXHOCTHBIN UHTErPAII C“‘Zj‘)(&’,no) do , Tae 2. — 3aMKHY-
b3

—_—

Tas MMOBCPXHOCTD, nO — BHCHIHAA HOPMAJIb K ITIOBCPXHOCTHU Z, a — BCKTOPHOC II0JIC.
231 a=(x-z2)i+(y+2)]—xk, X:x*+y*+2z°=1,2z=0,z<0.
232 a=(x+220)i+(y-2)j—yk, Y:x*+y +2°=4,2=0,2z>0.

233 a (x—yzz)f+(xy+zz)j—xy§, Yix*+y4+2°=9,2=0,2z<0.

vi+zj+xk, XXl +y +2°=16,z=0,2z>0.

234 a=
23.5 5:(x—yzz)f+(y+xzz)]—yg, Yix*+y'=2%,2<0,z=—1.
23.6 5=(y—yzz)f+xj+(x+zz)g, Yox'+y =2z,220z=1.

237 d=(x+z2)i+(y+z)j—zk, Yiz=—x*—y*,z=—1.

238 d=(x—-z2)i+(y—2)j+k, iz=x’+y>,z=1.

239 d=xi+yj+zk, Y:iz=418—x* =y, z=4x*+)%.

2310 G=yi +2j +xk, Y:iz=—8—x>—?, z=—x>+1*.

2311 G=2xi +2/ +yk, Y:z=2-x*—y*,22=x*+1%,220.

23.12 G=2yi +5z/ +xk, %:z=98-x"—)*, 22 =x"+ )", z<0.

2313 d=(x—y)i +(y—-z)j+(z-x)k, Tiz=x"+p"+1,x’+)*=1,2=0.
23.14 5:(y—z)f+(z—x)]+(x—y)g, Z:Z:54—3(x2+y2),z:3(x2+y2).
23.15 G=zyi +3xz] +4xvk, Yiz=x,x’+y*=4,2=0,2z>0.

2316 G=(x"—2)i +(V’ +2)j—yk, D:x+y*+2°=49,2=0,z<0.

2317 G=(y+2)i +(x—20)j—xk, Y:x*+1*+22=25,2=0,22>0.

2318 G=(x+z))i +(xy—2°)] —xvzk, X :x*+y*+2°=36,2=0,z<0.
23.19 5=(w)f+yzzj+xyg, Yix*+y4+2°=64,2=0,2>0.

2320 a=(x*-2) i+ +2))j—xvk, Y:x*+y*=2%2<0,z=-2.

23.21 5=(y—22)f+yj+(x—zz)g, Yix'+y =z",220,z=3.

2322 G=0Bx+22)i +By—z)j-2zk, Y:z=—-x>—)*,z=—4.

2323 G=0Bx—2z2)i +(4y-22)j+xk, Y:z=x"+)",z=9.

2324 G=x T+ ]+ 2%, X:z=+50—x>—=)?, z=4x"+ )",

23.25 Ei:(x+z)f+(x+2z)j+(x+3z)g, Z:z=—\/m,22—m.
2326 G=2yi +2zj +xyk, Y:z=8—-x—y%, 22 =x>+1%,2>0.

2327 G=y4 +zj +x°k, Y:iz=18-x"—)*, 22 =x"+ ), 2z<0.

2328 d=(y-z)i+(z-x)j+(y-x)k, Tiz=x"+y"+2,x" +)’=4,2=0.
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2329 d=zi +xj + yk, T:z=40-5(x"+)7),z=5(x"+)7).
2330 G=zyxi +3x + vk, Yiz=x,x+*=9,2z=0,z>0.

24, HaiTu mOTOK BEKTOPHOTO MOJIsL d IO OMPEACTICHUIO U ¢ TOMOIIBIO (op-
Mysbel OcTporpajickoro — I'aycca uyepe3 BHELIHIO MOBEPXHOCTh MUPAMUIbl, OTPAHHU-
YEHHYIO KOOPJAMHATHBIMU IUIOCKOCTAMU U 33JJaHHOU TJIIOCKOCTBIO 77 .

BbIuuCanTh HUPKYIALUIO BEKTOPHOTO MOJISL d 1O ONPEACIICHUIO U C TTIOMOIIBIO
dbopmynsl CTOKCa IO KOHTYPY TPEYroJibHUKA, TIOJYYEHHOTO B pe3yibTaTe rnepeceye-
HUSI TUIOCKOCTU 77 C KOOPJAMHATHBIMM IUIOCKOCTAMH, HPU TMOJOKUTEIBHOM HaIpaB-
JIEHUU 00X0/1a OTHOCUTEIBLHO HOPMAIBHOTO BEKTOPA YKa3aHHOM IIOCKOCTH.

241 dG=(x-2)i+(y+2)j+Q2x—y+22)k, m:x+2y+3z=6.

242 G=0Bx-22)i +Qy—-4z)j+(x=5y+2)k, m:2x-3y+4z=12.
243 G=(x+2y-z)i +(4x+22)] +Bx—2y+32)k, 7:2x+3y—5z=30.
244 G=0Gx+4y)i +(x=2y—-32)j +(Bx+42)k, m:-3x+4y+6z=12.
245 G=Qy+52)i +By—-32)] +Q2x— )k, m:2x-4y—52=20.

246 G=0Cx—4))i +2x—2)]+Bx-2y+2)k, m:=-3x+2y-Tz=42.
24.7 Zi:x17+(y—2z)j+(—x—y+3z)l€, m:—-x-3y+5z=15.

248 G=(Qx+4z)i +(x—4y+2)] +2x=3y+2)k, m:x+2y+3z=—12.

249 G=0Cx—-2z2)i +(4y+52)] +(6x—-2y+2)k, m:2x+3y+6z=1.

24.10 G=02x-32)i +(4y-22)j +(2x=3y+712)k, 7:5x—4y+2z=20.

2411 G=(x+3y—22)i +(2x+32)j+(2x=3y+42)k, m:6x+y—2z=6.

2412 G=(4x+5y)i +Bx—y—22)j +(4x+32)k, m:—4x+2y+52=20.

2413 G=(5y+62)i +(Ty—4z)] +(x=2))k, m:3x-5y—62=30.

2414 G=(4x— )i +(3x— )] +(2x =2y +32)k, m:—4x+Ty—Tz=28.

2415 G=2yi +(z=2y)] +Bx—y+22)k, m:-3x—4y+62z=12.

24.16 G=(Bx—4z)i + 2x—4y+32)j +(x—4y+32)k, 7:2x+4y+5z=-40.

2417 G=(4x—52)i +By+22)] +Bx—2y+2)k, m:3x+y+5z=15.

2418 G=(Bx—22)i +(2y+32)j +Bx+2y+2)k, m:x—2y+3z=6.

2419 G=CBx+2y+2)i +(2x+3z2)j +(x—y+2)k, 7m:4x+5y—8z=40.

2420 G=(6x+3))i +(2x—5y—2)] +(4x+52)k, m:—4x+y+2z=4.

2421 G=Qy+32)i +By—T7z2)j +Bx=2y)k, m:3x—4y-5z=60.

2422 G=(x— )i +(x—2) ] +(x—y—2)k, m:=2x+4y—3z=24.

2423 G=3zi + 2y —2z)j +(3x-3y+2)k, m:—2x-5y+10z=10.

2424 G=0CBx+52)i +(6x-3y+22)j+(x—y+2)k, m:2x+2y+3z=-18.
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2425 G=(4x—z2)i +(4y+2)j+Bx—y+2)k, m:3x+2y+3z="24.
2426 G=02x-52)i +(5y=22)] +(Bx=2y+2)k, m:3x—4y+2z=24.
2427 G=(4x+2y-32)i +(5x+62)j +(2x—y+22)k, m:3x+4y—z=12.
2428 G=(x+3y)i +(2x-3y—4z)j +(5x+2)k, m:—4x+5y+z=20.
2429 G=Q2y-32)i +(y—42)] +Bx=2y)k, m:12x—4y—5z=60.

2430 G=(4x-3y)i +(Bx—22)] +(x—y+32)k, m:—6x+4y—3z=24.

25. BBIHCHI/ITB, ABIBICTCA JIX BCKTOPHOC IIOJIC a IIOTCHIHUAJIbHBIM H COJIC-
HOMOAJIbHBIM. B ClIy4dac MMOoTCHUUAJIbHOCTU BECKTOPHOI'O I1OJIA HaKMTH €ro IIOTCHIO M AJI.

25.1 a=Qxy—2y2)i +(x*=2xz2)j +(z* - 2x)k .
252 a
253 a
25.4
255 a
25.6 a
257 d=("z—yz*)i +Qxyz—x2*)j +(xp* = 2xy2)k .

(z+x)i +2yzj +(x+ Y k.
Qxy +2x2)i + (x> + )] +(2* + xz)l_€.

(x+2°)i +2yz/ +(V* + 2xz)l_€.

Ql
Il

Gyz+2x)i +(Bxz+2yz°)j +(Bxy + 2yzz)l_€ :

yzi +xzj + xyl_é .

25.8 a=-2yzi +(2yz—2xz)] + ()’ —2xy)l_€.

259 G=4yzi +(22 +4x2)] + Qyz +4xp)k .

2510 G=(y+2)i +(x+2)] +(x+ y)k .

25.11 G =—yzi +(yz’ —xz)j+(yzz—xy)g.

2512 a = 4yzf+(4xz—yzz)]+(4xy—zy2)E.

2513 a=Cx+y2)i + B3y’ z—2+x2)j + ()’ —3zzy+xy)E.
25.14 G =(6xyz—0,5-y*2*)i +3x’z+3y’z—xyz")j + B’y +y° —xyzz)E.
25.15 G=(yz+2)i +(xz=1)j +(yz=3)k .

25.16 G=2yzi +(2yz—z" +2xz2) ] + Qxy + y* = 2y2)k .
25.17 G =(4yz+42)i + (2> +4x2)j +(4xy + y*2)k .

25.18 G =2yzi + (2xz+2yz)j +(V* + 2xp)k .

25.19 G =—x% +2yzj + Y’k .
2520G=CB-y-2)i+(4-x—-2)j+(5-x— k.

2521 a=(y*z+2x2%)i + 2xyz +2x2°)j +(xp” + 4xyz)l€.
2522 G =—y*zi +(z2* = 2xy2)] + (2yz —xyz)E.

25.23 a=(y*z" = y’2)i + Qxyz* =3x°2)j + 2xy’z —xy3)l_€.
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2524 d=yzi +(xz+2yz+22°) ] +(xy + )’ +4yz)l_€.
2525 G=(1-y2)i +(2-x2)j + B-x)k .

25.26 G =2yzi +B3yz* +2x2) ] + 3y’ z + 2xp)k .

25.27 G =2xyzi +(X’z+3y*z+2) ]+ (x’y+ )’ +3yzz)l_€.
2528 G=(T+y2)i +(2+x2)j +(5+x))k .

2529 d=yzi +(xz=2yz+2°)j +(xy —* +2yz)l_€.

2530 G=(5+2y+22)i +(7T+2x+22)j +(4+2x+2))k .

PA3JJEJTS. YHUCJIIOBBLIE U ®YHKIMOHAJIBHBIE PAJIbI

BOITIPOCHI T1O TEOPUU
1.  Ywucnosoil psa. CxoquMocTh 4McIOBOTO psiga. [Ipumepsl cxomsuimxcs
PAI0B (TEOMETPUUYECKUM s, TAPMOHUYECKUHN Psif).
2. Heo0xomumblil mpHU3HAK CXOAMMOCTH M JOCTATOYHBIA NMPU3HAK Pacxo-
JUMOCTH YUCJIOBOIO Ps/IA.
3. CBoiiCcTBa CXOASIIIMXCS PSIIOB.
4. Psaaspl c NONOXKUTENBHBIMU WieHaMH. JlocTaTouHbIE IPU3HAKHU CXOJUMO-

CTH (MpU3HAK CpaBHEHMs, MpelebHbIM MpU3HAK CpaBHEHMs, NMpu3Hak /lamambepa,
paauKaIbHBIA U MHTErpajibHble Tpu3Haku Komn).

5. 3HaKONepeMeHHbIE Psiibl. Y CIOBHAS M a0CONIOTHAS CXOAUMOCTh 3HAKO-
MEPEMEHHOT0 pAJIa.

6. 3nakouepenyromuecs psiabl. [pusnak JleitOHua 1 ciieIcCTBUE U3 HETO.

7. OyHKIMOHANBHBIE PsAabl. O0JacTh CXOAUMOCTH (PYHKIIMOHAIBHOTO Psi-
na.

8. PaBHOMEpHO cxopsuecs psibl U UX CBOMCTBA.

9 Crenennoii psii. Teopema AGens u clieICTBUE U3 HEE.

10.  Crenennoii psa. Paguyc n 0061acTh CXOJUMOCTH CTEIEHHOIO PAIa.

11. Teopema cyuiecTBOBaHHUS M €IUHCTBEHHOCTH pPa3joKeHUA (YHKIUU B
crenieHHOW psg. HeoOxoaumMoe W JIOCTATOYHOE YCJIOBHE pasfiokeHUs (YyHKUUU B
CTETIIEHHOM PSI.

12.  Pa3znoxenue aneMeHTapHbIX (PYHKIUN B cTeneHHOW psj. PasznokeHue B
creneHHoW psaa  ywkmumit:  f(x)=¢", f(x)=chx, f(x)=shx, f(x)=In(1+x),

l+x .
f)=01+x)%, f(x)= ln: , f(x)=sinx, f(x) =cosx, f(x) = arctgx .

13. Bbluucnenue npuOIMKEHHBIX 3HAUCHUNH (PYHKIUU C MMOMOIIbIO CTEIEH-
HBIX PSAJIOB.

14.  Bpruucnenue onpeaerieHHOro HHTerpaia ¢ IOMOLIBIO CTENEHHBIX PSIIOB.

15. HWurerpupoBanue auddepeHnaibHbIX YPaBHEHUH ¢ MOMOIIbIO CTENeH-
HBIX PSAJIOB.

16. IloHsiTHE O CTETIEHHBIX PsAJIaX B KOMIUIEKCHON 00JIacTH.
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17. Ilepuomnueckue GyHKIMH U UX CBOMCTBA. MIHTErpas oT nepuoandecKoi
GbyHKUIUN.

18. TloHsTHE YUCIOBOTO TPUTOHOMETPUYECKOTO PAIa.

19. OproroHajibHbIE CUCTEMbI TPUTOHOMETPUUECKUX (PYHKIIUH.

20. Kosdoduuuentsl ®ypne. Tpuronomerpuueckuit psa ypeoe.

21. Paznoxenue B psg Oypbe YETHBIX U HEUETHBIX (DYHKITHIA.

22. Teopema lupuxie 0 CXOQUMOCTHA TPUTOHOMETPUUECKOTO psiga Dypoe.

23.  ®opmyna Oypse. UnTerpan Oypse.

24, Kocunyc u cuHyc npeoopazoBanne Oypre.

25. Ilpumenenue ¢opmyinsl Dypbe K BBIUUCICHHUIO HECOOCTBEHHBIX WHTE-
IpaJIOB, 3aBUCSIIMX OT apaMeTpa.

SAIAHVS, ITIPEAITOJIAT AIOINME PACYHETHBIE BBIYUCJIEHUA
26. JlokaszaTh CXOOWMOCTb YHCIOBOIO ps/la U HAUTH €TO CYMMY.
1 1 1 1 1

+ + + + +...
1-2:3 234 3.4.5 4.5.6 5.6-7
2+3+4 4+9+16 8+27+64 16+81+256 32+243+1024
+ —+ —+ - - : -
12 12 12 12 12
1 1 1 1 1
+ + + + o
1-3-5 3.5-7 5.7-9 7-9.11 9-11-13
3-4+5 9-16+425 27-64+125 81-256+625
+ 3 + 3 + 2 +...
60 60 60 60
1 1 1 1 1
+ + + + -
1-4-7 4-7-10 7-10-13 10-13-16 13-16-19
4+45-7 16+25-49 64+125-343 256+ 625—2401
+ —+ 5 + - +
140 140 140 140
1 1 1 1 1
+ + + + +...
1-5-9 5913 9.13-17 13-17-21 17-21.25
5-3-1 25-9-1 125-27-1 625-81-1 3125-243—1
+ —+ . + — . -
15 15 15 15 15
1 1 1 1 1
+ + + + +...
1-6-11 6-11-16 11:16-21 16-21-26 21-26-31
2+4+45 4416425 8+64+125 16+256+625 32+1024+3125
+ —+ 3 + - + : +...
20 20 20 20
1 1 1 1 1
+ + + + +...
2:4.6 4.-6-8 6-8-10 8-10-12 10-12-14
7-1+2 49-1+4 343-1+8 2401—-1+16 16807 —1+32
+ —+ —+ - + : -
14 14 14 14
1 1 1 1 1
+ + + + +...
2.5-8 5-8-11 8-11-14 11-14-17 14-17-20

26.1

26.2

26.3

26.4

26.5

26.6

26.7

26.8

26.10

26.11

26.12

26.13
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3+5-1 9+25-1 27+125-1 81+625—-1 243+3125-1
+ —+ . + —+ E +...
15 15 15 15
1 1 1 1 1
+ + + + +...
2:6-10 6-10-14 10-14-18 14-18-22 18-22-24
2+3-7 44+49-49 8+27-343 16+81-2401 32+243-16807
+ —+ 5 + - + ; -
42 42 42 42 42
1 1 1 1 1
+ + + + +...
2-7-12  7-12-17 12-17-22 17-22-27 22-27-32
5-6-2 25-36-4 125-216-8 625-1296—-16
+ —+ : + - +...
30 30 30 30
1 1 1 1 1
+ + + + +...
2-8-14 8:-14-20 14-20-26 20-26-32 26-32-38
1+7+5 1+49+25 1+343+125 1+2401+625 1+16807+3125
+ —+ 5 + - + : -
70 70 70 70 70
1 1 1 1 1
+ + + + +...
3.:6:9 6:9-12 9-12-15 12-15-18 15-18-21
6-7+3 36-49+9 216-343+27 1296-2401+8l1
+ —+ . + - -
84 84 84 84
1 1 1 1 1
+ + + + -
3-7-11 7-11-15 11-15-19 15-19-23 19-23.27
2+3-1 4+49-1 8+27-1 16+81-1 32+243-1
+ —+ —+ —+ .
120 120 120 120 120
1 1 1 1 1
+ + + + +...
3-8-13 8-13-18 13-18-23 18-23-28 23-28-33
2-6-7 4-36-49 8-216-343 16-1296-2401
+ —+ 5 + - +...
84 84 84 84
1 1 1 1 1
+ + + + -
3-9.15 9-15-21 15-21-27 21-27-33 27-33-39
2+7+3 4+49+9 8+343+27 16+2401+81 64+16807+ 243
+ —+ — - + ; +...
126 126 126 126 126
1 1 1 1 1
+ + + + +...
4.9-14 9-14-19 14:19-24 19-24-29 24-29-34
5—-4+3 25-164+9 125-64+27 625-256+81 3125-1024+243
+ —+ 5 + - + - +
120 120 120 120 120

26.14

26.15

26.16

26.17

26.18

26.19

26.20

26.21

26.22

26.23

26.24

26.25

26.26

26.27

26.28

26.29

26.30

0
27. HccnenoBaTh Ha CXOAUMOCTBH YUCIOBOM psif Zan . [Ipu uccnenosanuu
n=1

pPAOOB C MOJIOKUTCIbHBIMA YICHAMH IIPUMCHHUTD HOCTATOYHBIC IIPU3HAKU CXOJHUMO-
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CTH YHUCJIOBOI'O psifia, & MPU UCCIIEIOBAHUM PSAJOB C MPOU3BOJIBHBIMU YJIEHAMHU yCTa-
HOBUTH UX YCJIOBHYIO HJIK a0COJIIOTHYIO CXOAUMOCTb.

271 a)a =———— "= n+2 6) a :n_n, B) a :L(5n+3jn2_3n.
' "t 3n—1 " 7"l " 4"\ 5n+2 ’
3 n-1 N n-sin na
= * = —1 —; =
r) 4, (5n+1)-ln(7n+2)-lnln(7n+2)’ n a,=(-1) 4+n’ ) 4, n+3

12 wa P 258 (] _L(2”+5j2n2+4n.

‘ "8I 430 -2 " 2:4.6-....2n ' 2"\ 2n+7 ’
4 n-cosna 1 31’

= ) a, =T ) g, = (-1 .
R ey ey e ey e S T e S L Bl UM e

273 a)a,= ; 0) a ) a

1280 —n—-1 4" 1 (3n—15j5”2‘6”_

Vi — ag "5 Gnr2) TR 3n-17
. ho
SIn—— 3
r)a,= ! ; 1) a, =—2; €) a, :(—l)n 7\/; .
(5n—4)-In(6n+2)-4/In*In(6n+2) In® +3 2-n’
32m° 7"(2n-1) 1(2n-3Y"""
R v R TP M 4"(2n—6j
no
4f/ 5 COS—
r) a,= 8 ; 1) a, :(—1)"_1L; e) a, = 2
(2n+3)-In(n+1)-4In°In(n+1) 3+53n° Un® +4
75 0 a _ 324010 ~2n+1, S :i( 4n jz”z””.
' " J49n + 64 " 5"Gn+2) " 3"\4n+7 ’
. hao
4 Sln? - \/;
r)a, = M a =—3e)a =(-1)" 1.
(3n-2)-In(3n—1)-In’ In(3n—1) In® +2 =) 1+n
3 7 _ _ 6n>—8n
NP an:4\/8nl7+13n2—27 - an=3nz—,ml; 2 a. = 1n(n_3oj ;
8107 —170% - 16 6 81"\ n—34
6 COSn?,a 1 nz
— : = X = —1 " .
R e sy Wy S i ) S
5 6 n+4 _ n*—n
277 a) an=\/32” —n=28 6 an=W; B) an=i( 2n j :
Y81* —3n+16 3"*(2n-1) 2"\ 2n-1
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2 o n4 SinT
r)a,= ;M) a,=(-1) ——=;¢e)a,= .
(4n+3)-In(5n+1)-YIn’ In(5n +1) - n'+7 In® +7
8 17 2n*
278 w) a3 Hdn L g _dAnod an=i(4n+3j ;
Ysn* —n+81 5 3"\ 4n-2
5 COSIT 5n3
r)a,= : ) a,=——>—;¢)a, =(-1) .
(9n-2)-In(4n+1)-In°In(4n+1) Un® +8 ( )2—5n8
8/ 4 n —n—n
779 1) an:;/n 42—7n—256 - anzgn;l); 2 g, = ln(6n—5j ;
64n* —Tn—64 3" (n+1)! 35"\ 6n-7
) 4, = - S ¢y (-1 2
" (Tnt1) n(9n+2)- Y’ (9n+2) " 49 9+n*
27.10 a) a :—M_ 6)a = 1-2:3-...-n . B) 4 :L(n+4j_n2+2n.
| " ean' =720 " 1:3:5-.-(2n-1) 9"\ n43)
no
3 COS—
r)a,= ! ; 1) a, =(—1)”7—n. €)a,= >
(3n+2)-n(2n+1)-¢/In*In(2n +1) Un* +1 In® +10
3 4 2 n+l n*=Tn
27.11a) a, = */8”3_” 2ol ) o ) anzin(l—?’"j ;
U81n* —4n* +4n +8 2" (n+1)! 6"\ 2-3n
r)a,= ;n)an=7 - ;e)anz(—l)5 =
(8n-+1)-In(9n+2)-/Inln(9n +2) n’ +2 n +3
ey e A6n 16 o 3T (0] :i(4n+3jn2_%_
' s el 13 (2n=1) T 5 1)
] n-cosng -
= . — . =(—1 n- ‘
R o e ey e v A B, I e
5/.9 6 3 n 2 20 +5n
27.13 a) an:\/n —3n2n+3n +1; 6) a”:W; B) a :%(611:1) :
n* +5) 8"\ 61n—4
. 2na
1 . 5n n-sSimM-—
r)a,= ;1) a,=(-1) —— ) a, =——.
(6n—5)-ln(7n+3)-i/ln4ln(7n+3) =) n’+1 vn'' +3
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6w’ —on* 4 6" (20 - 4) 1 (3n-11)""
27.14 - P G} 1 (3en |
v {7290 = 3n = 2"(6n+12) Ve 81”(3;1—14}
Cos2na
’ 3 .
N a,= ;) a, =——>—; ¢) a, =(—1 -
Grea)mns2) gz O
27 15 a) a —@ 6) a _M B) ; _L(zn—_7j3n2+4n.
' ! m) " 7”(6n+5)’ "3 91 ;
sin3na
> 7 n 114-1
r) a, = : ; 1) a, =57—7; ¢) a, =(~1)' ——.
(4n—3)-In(4n—1)-¢In* In(4n 1) = vy
%/81’13—3}1—27 8n+1 1 2n+3 —3n*+5n
27.16 - 5y S+l _ ;
v 1" ~16 o 7 > 4, 27”(2n+5)
3na
r)a,= / n-1 5\/7 _COS7

(3n+5)-ln(3n+2)-lngln(3n+2);H)a” (=1) PR B

Yn’ +64 51117 ... (6n-1) 1 (n=15)"""
27.17 a) an:4—4, 6) a, = )B) an:_n ;
{625n* +16 4-11-18-...-(7n-3) 5"\ n-17
r)a,= ;) a, = ;e)a, =(-1) .
(n+4)-In(6n+5)-3In"In(6n+5) n'+1 AN
15 4n’-2n
27.18 a) a, = \/ 32n° —n—1 . 6) an:6n2—2;B) an:%(4n—lj ;
Y81n® —4n* +16 92+ 4"\ 4n-7
" (10n-3)-In(5n+2)-¢n’In(5n+2) " Yn" 44 " nt-3
n+2 6n*=5n
27.19 a) a \/129611 5n—64; 6) a = (n+2) ) a =i(7n+3J ;
Y160 81 4" (n+2) 7" 5"\ In-5
no
Sin——
ra,= : ;H)aﬁ(—l)"—fn  €) a, =——
(8n+2)-In(10n +3)-¢/In*In (102 +3) n'+5 Un’ +9
J128n° -1 6-11-16-...-(5n+1) 1 (Tn—3 """
27.20 a) an:ﬁ, 6) a, = )B) an:_n ;
27n" +8 2-5-8-...-(3n—1) 4"\ Tn—4
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no

I‘) a = 8 COS* C) Cl _(_l)n \/;
' (4n+3)-ln(3n+2)-{/ln7ln(3n+2) f+4 3-n
4-n” —n—128 (n+2)n+2 1 (n—13)7" "0
27.21 - 6y g = \PtS) _ .
» 4 5.4625n° —4n> —16 ) @ 2”+2(n+2)1’B) “ 35”(;1—19) ’
sin—— p
r)a,= 6 ;1) a, :A; e)a, :(_l)ni
(87+2)-In(9n+3)-/Inln(9n +3) In" +2 Un' +1
2722 3) 4 \—n’ +2048 6y a 212 (5n=3), 9 g :L(3”‘3j2n -
S0 1 T 159 (4n-3) T w\Gn—2 ’
no
3/ 5 COS—
D & :(5n+2)-1n(4n+92)-1n31n(4n+2); m @, =(-1)" 2;,18; ©) 4, =7 nl+04-
1280 —n—1 6" (5n° + ) 1(4n-7Y)""
27.23 - 6) g =2 O +n). _ 1 .
Y4 J-243n* +5n+32° S 7”(2n3+5)’B) o 9”(411—8) ’
sin3na
2 T n—1 ns
r)a,= ;1) a, =————; ¢)a, =(-1 .
7n—6)-In(8n+4)-8/In° In(8n + 4 Jn® 43 =) s
(7n=6)-In(8n+4)-4f
11240y a - 362507 w1296 A ) RN (2n+5j3”2*9”_
' " 296 —ant 277 " 4'On+18)7 77 34" (2n+2)
Cos3na
10 T n 41’13
r)a,= ; 1) a, = ;e)a,=(-1 .
(4n+5)-1n(3n+3)-g/1n71n(3n+3) n’ +7 ( )2—4117
3/ 3 ' o \§'
2725a)a, = 27 —n 1;6) an=ﬂ;B an:i(4n 8j ;
3=32n% —5n 7" (3n-2) 5"\ 4n-3
Sna
3 SIn——
r) a,= ° ; 1) an=(—1)"i; ) a, = —12
(5n—4)-ln(5n—2)-(/ln(’ln(Sn—2) In* +2 n'?+1
4 _ _ _ 3n%=5n
27.26a) a \/16n n’ 1;6) an:7n_43; B) an:i(7n lj :
Y811 + 3n glor* 6"\ 7n-3
Q COSSII’ZZOC ] I’l4
= . — . =(=1 n-
D = Gn6) n(@ne3) (@3 P Ty O )
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11278 4, —\6/6411—1 6 a 35T @nl) :i(znwjé”z‘g”_
V-3 " 7" 3711 (4n=-1) T " 6"\ 2n-6 ’
Sin6na \/—
4 13 » TIn
r)a,= ;1) a,=——;¢)a,=(-1) ——.
(6n+5)-In(7n+5) -g/lngln(7n+5) Un" +2 =) 1+3n’
320° —2n—32 Sn—1 1 (2n+3)"7"
7280, 3811 e ”:16”(2};:} |
6na
2 COS——
r) a, = ! ; 1) anz(—l)n_l?L; e) anz—l?’ :
(11n—4)-In(6n+1)-/In* In(6n+1) w+4 Un® +9
4 5 4 n+3 n®-8n
27.29 a) an:*/&s” S 2 NN Ger) B an:L(2—3nj ;
U128n* —4n +128 8" (n+3)! 25"\ 7-3n
. 3na
4 ) SiIn———
r)a,= - ; 1) a,=(-1) 2” ;) a, =- 914.
(9n+3)-In(11n+4)-JIn’ In(11n + 4) n*+9 n’ +5
161> —4 4-10-16-...-(6n-2) 1(5,1 15J3" s
Vs O T o4 o) D P T sns)
3na
r) a, = ) : 14 . V8n’

- 14 (-1’ .
(5n+4).1n(4n+3).g/lnéln(4n+3)’H)a” 7n9+3’e)a” ( Jn” +3

28.  Haiitu 061acTh CXOIUMOCTH CTENEHHOTO psiia ch (x—x,)".

P

281 ¢, =(-1) nn++11,x0=1. 282 ¢, =(-1 7n(\/5:12+4),x0=9.

283 &=CV'G +2)11n(n ) Th 84 o (—1)”—5n+2£ﬁ+1),x0 =-8

28.5 ¢, =(-1) ¥’ X, =3. 28,6 ¢, =1 4 n+3 s Xo =T
12 7 nt +7

287 ¢ =(-1y % x, =4 288 ¢, =(=D" (n+4)m,xo =

289 ¢, =(CD" 3n(m+2)9xo:5- 28.10 ¢, =(-1)" (i%l,xo
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28.11

28.13

28.15

28.17

28.19

28.21

28.23

28.25

28.27

28.29

29.

6”+4(n+1)
n+2n+2
1

¢, =(-1y

0

CcC =

=D

47!

c, =(-1)"

57!
In* +7
2"'\n+1

—, X, = — 1.
(n+1)3""77°

¢, =(=1) : , Xy =
(n+3)1g(n+3)

2" Rn+7
g3 n4+6’
6n+5\/;

n+3

c,=(-1)" , X, =9.

¢, =(-1y

n

c,=(-1)" X, =—3.

c,=(=1)" , X, =—4.

4
s X
5"(n+1+3)" "

c,=(-1)" =—6.

n 1 —
=D S ey

s Xo =17.
3'(n+2)In(n+2)

5.

28.12

28.14

28.16

28.18

28.20

28.22

28.24

28.26

28.28

28.30

n4”+3(n+2)
n’+4n+5°
1
, X, =8.
(n+5)In(n+5)

c, =(-1)

0

¢, =(=1)"

CcC =

1
-1)" , X, =6.
TN T
3 2
S +3n+2
¢, =)' ——7—, x,=5.
2" -(n" +38)

5n®

¢, = (-1

, X, =1.
(Bn+8)1g(3n+78)

I/ICHOHBSYH Ppas3JIOKCHUC B CTCIEHHOM pAaa COOTBETCTBYHOIINM 06pa30M

HOHO6paHHOﬁ (I)YHKI_II/II/I, BBIYUCIINTh YKA3dHHYIO0 BCIWYUHY C BaﬂaHHOﬁ CTCIICHBIO
TOYHOCTH €& .

29.1
29.3
29.5
29.7

29.9
29.11
29.13

29.15
29.17
29.19

Y34, £=0,001.
In1,3, £=0,0001.
arctg0,2, &=0,0001.
sin58°, £=0,001.
J84, £=0,001.
In3, &£=0,0001.
cos28’, &=0,0001.
29, £=0,001.
sin88", &=0,0001.
cos2’, &£=0,0001.
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29.2
294
29.6
29.8

29.10
29.12
29.14

29.16
29.18
29.20

shl, £=0,001.
e, &=0,0001.
245, £=0,001.
g3, &£=0,001.
cos18’, &=0,0001.
arctg0,5, &£=0,0001.
sin18”, £=0,0001.
sin91°, £=0,0001.
J98, £=0,001.
1g9, &=0,001.



2921 =m, &=0,0001. 29.22  cos57°, £=0,0001.

29.23 e, £=0,0001. 2924 In6, £=0,0001.

2925 1g2, £=0,001. 2926 15, &=0,001.
2

29027 areigZ. £=0,0001. 2928 467, £=0,001.

2929 chl, &=0,001. 2930 Inll, &=0,0001,

30. Beraucaute onpenenéHHbii uHTErpain ¢ TouHocthro 0,001, ucnons3ys
pa3noKeHHe MOABIHTErPabHON (DYHKIIMU B CTETICHHOU P,

0,1 0,2 0,3
30.1 je‘sx dx . 30.2 j sin4x2 dx. 303 jcos9x2 dv.
0 0 0
e 0.5 ln(l + xj °C arctgx’
304 . 305 f 4) . 306 [——dx
o V1+x* J % - o X
0
| % x —sinx 21—cosx
30.7 j dx. 30.8 dx. 30.9 dx.
;X v X 0 X
¢ dx % ) °¢ arctgx — x
30.10 | . 3001 [W(1+x?)dx. 3002 [
o W1+ x° 0 0 X
0,3 s O,.4 O,.S
30.13 Je‘” dx. 30.14 sinl6x? dx. 30.15 cos25x? dx.
7 o o
C dx 06 ln(l + xj ° arctgx
30.16 j— 30.17  f 3) 30.18 j dx.
0 : 16 + X4 J X X. 0 X
0
08 _ o -5 09 . Lo
3019 [222¢ 4. 3020 | S02% gy 30.21 j“ﬂ dx.
.O X 0 X 0 X
0,.9 s O,.8 0,7
30.22 | e dx. 30.23 sin36x” dx. 30.24 | cos49x? dx.
0 0 0
0,.6 0,16 0,3
3025 [ Y8+ x° dx. 30.26 Jln(1+\/;)dx. 30.27 j3 27— x° dx.
0 0 0
0,7 —5x 09 . 1 42
13675 _3 3 .
3028 [ 34 3029 [ Vx g 30.30 [S——adx.
0 X 0 \/; 0 X

31. 3anucaThb YCTHIPC ICPBLIX YICHA, OTIIMYHBLIX OT HYJIA, PA3JIOKCHUS B
CTCIICHHOM pad, pCIICHUA JII/I(I)(I)CPCHLII/I&HBHOI‘O YPAaBHCHU:A IICPBOT'O ITOPAAKA.

31.1 y'—cosy—ycosx=0, y(0)=0.. 31.2 Y —e —x=0, y(0)=—1.
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31.3

31.5

31.7

31.9

31.11
31.13
31.15
31.17
31.19
31.21
31.23
31.25
31.27
31.29

32.

Y -y =x"=0, y(0)=1.

V' =2sinx—yx—y=0, y(0)=1.
y'—xex—2y2:0 y(0)=2.
Y= —y=0,y(0)=0.

Y —x*y* =1=0, y(0) =3.
y'—e"=2yx=0, y(0)=4.

Y =2y"=2x* =0, y(0)=2.

Y -y =x"—x=0, y(0)=5.

Y =y =2xy=0, y(0)=3.

Y —y* —xsinx =0, y(0)=—

Y =y —4x* =0, y(0)=2.
y'—cosy—xcosx=0, y(0)=0.
y'—=2cosx—yx—y=0, y(0)=—

y! smx zy 0 y(O) 1

puoaom 2r , 3aJaHHYIO Ha OTPE3KEC [—71';71'] .

32.1

32.3

32.5

32.7

7—2x nmpu —w <x<0,

J(x)= {

mpu 0 <x<r.

mpu —z7 <x<0,

J(x)=

l\)|>< l\)|>]

T
4

2r —4x mpu — 7 <x<0,

N
S

J(x)=

L
-]
X

\“x \“a

\1|a

pu 0<x<r.

pu 0<x<m.

mpu —7 <x<0,

pu 0<x<r.
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31.4

31.6

31.8

31.10
31.12
31.14
31.16
31.18
31.20
31.22
31.24
31.26
31.28
31.30

32.2

324

32.6

32.8

yr_xzyz
y!_
y-e -
V=x -

y!_ey _y2
—ye' =0, y(0)=3.
> _2x* =0, y(0)=2.

V' =2y
V' =2y
y-e' -
V=x -
V' -y -

—ycosx =0, y(0)=2.

~2y’x=0, y(0)=1.

yx =0, y(0)=0.
y'=yx=0,y(0)=1.
=0, y(0)=0.

2x—4y* =0, y(0)=-2.
y=0,y(0)=—4
X —xy =0, (0) =4

Yy —4y* —6x" =0, y(0)=2.

Yy —e
y!_x2_
Yy —e

J(x)=

fx)=

fx)=

J(x)= {

Y —x*=0, y(0)=0.

2y =0, y(0)=3.

Y —e" =0, y(0)=0.

Haiitu paznoxenue B psan Oypre nepuoguueckyro GyHkiuw f(x) ¢ me-

% mpu —z <x<0,

X mpu 0 <x<.
3 6

T_2x mpu —z <x<0,

7 7

2z mpu 0<x<r

7

2% mpu — 7 <x<0,
§+£ npu 0<x<r
5 5

8r —16x nmpu — 7 <x<0,

mpu 0 <x<.



32.11

32.13

32.15

32.17

32.19

32.21

32.23

32.25

32.27

St —10x pu — 7 <x<0,

X)=
A 107 mpu 0 <x<.
V4 mpu —z <x<0,
X)=
70 x% mpu 0<x<r
Tn—14x npu —mr <x<0,
fx)=
l4r mpu 0 <x<r.

mpu —z <x<0,

16x+87 mpu O0<x<r.

z_2x mpu —z <x<0,
5 5

2? mpu 0 <x<.

mpu — 7 <x <0,

mpu 0<x<.

%—g mpu —z <x<0,
S =1

3 mpu 0 <x<.

2% mpu —7 <x<0,
J=1,

—+— mpu 0<x<m.

3 3

67 —12x mpu —7 <x<0,
fx)=

127 mpu 0 <x<.

67 mpu —z <x<0,
fx)=

6x+37 mpu 0 <x<r.
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32.10

32.12

32.14

32.16

32.18

32.20

32.22

32.24

32.26

32.28

—x npu —t <x<0,

mpu 0<x<r.

mpu —z <x<0,

% mpu —z7 <x<0,
J=1"

—+— mpu 0<x<rm

3 6

3r—6x ipu — 7w <x<0,
fx)=

67 mpu 0<x<r

4r mpu —z <x<0,
fx)=

4x+27 mpu O0<x<m.

%—% mpu —z <x<0,
S =1

— mpu 0<x<r

2

127 mpu —z <x<0,
fx)=

12x+67x npu O0<x<nxm

mpu 0<x<r.

47 —8x pu —mw <x<0,
fx)=

8 mpu 0<x<r.

l4r mpu —z <x<0,
fx)=

l4x+77 npn O0<x<m.

%—% mpu —z <x<0,
J=1_

By mpu 0 <x<.



X
EHpI/I -1 <x<0, . tpi 7 < x <0,
3229 /(%)= 3230 f)=10" 0<xs<
npu 0 <x<r. X+7  TpH SXST.

Wy oy

33. Haiitu paznoxenue B psag Oypwe nepuoandeckyro GpyHkiuo f(x) c me-
puojgoM 2/ Ha yKazaHHOM WHTEpBaJe.

sin 22X npu —6<x<0,
B f)=1 2 _6<x<6, [=6.
cos% mpu 0 <x<6,

cos X mpu —12<x<0,
B2 fo={ 3 _12<x<12, [=12.

sin% mpu 0 <x<12,

sin 2% mpu —20<x<0,
B33 fy=4 4 ~20<x<20, [ =20.

cos% mpu 0 <x <20,

cos X npu —30<x<0,

B34 fx)=1 ~30<x<30, [=30.
sin% mpu 0 <x<30,

sin X mpu —42<x<0,

335 f=4 O _M<x<42, =42,
cosg mpu 0 <x<42,
cos X npu —56<x<0,

3.6 fx)=1 _56<x<56, [=56.

sin% mpu 0 <x <56,

sin 2% mpu —72<x<0,
3.7 fo=4 8 _72<x<72, [=72.

cos% npu 0 <x<72,
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338 f(x)=

339 f(x)=

33.10 f(x)=

33.11 f(x)=

33.12 f(x)=

33.13 f(x)=

33.14 f(x)=

33.15 f(x)=

33.16 f(x)=

-90<x<90, /=90.

mpu —10<x <0,
-10<x<10, /=10.
mpu 0 <x<I10,

mpu —21<x<0,
—-21<x<21, I=21.
mpu 0 <x<21,

mpu —36<x<0,
—-36<x<36, [=36.
mpu 0 <x <36,

mpu —35<x<0,
—35<x<35, [=35.
mpu 0 <x <35,

mpu —14<x<0,
—14<x<14, [=14.

mpu 0 <x<14,

mpu —15<x<0,
—15<x<15, [ =15.

—45<x<45, [ =45.

mpu —24<x<0,
—24<x<24, [ =24
mpu 0 <x<24,
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sin 2% mpu —18<x<0,

317 fx)=1 ° _18<x<18, =18,
cos% mpu 0 <x<18,
cos X npu —30<x<0,

318 f)={ 3 ~30<x<30, /=30,
sin~  mpu 0 <x<30,

10

sin 2% mpu —24<x<0,

3319 f(x)=1 ° _24<x<24, =24,
cos% mpu 0 <x<24,
cos X npu —8<x<0,

3320 f(x)=4 2 _g<x<8, [=8.
s1n% mpu 0 <x<8,
sin 2% mpu —12<x<0,

3321 fo={ 2 _12<x<12, [=12.
cos% npu 0 <x<12,
cos X mpu —27<x<0,

B2 f)=1 ° _27<x<27, 1=27.
sin% mpu 0 <x<27,
sin X mpu —18<x <0,

3323 f)=4 O _18<x<18, [=18.
cos% mpu 0 <x<I18,
cos X mpu —16<x<0,

3324 fo)={ 2 _16<x<16, [=16.
sin% mpu 0 <x<16,
sin 2% mpu —28<x<0,

3325 f(x)=4 2 _28<x<28, [=28.
cosg mpu 0 <x <28,
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cos X npu —40<x<0,
3326 f(x)=4 ° _40<x<40, [ =40,
sin% mpu 0 <x <40,
sin 22 mpu —24<x<0,
3327 fo={ * _24<x<24, [=24.
cos X mpu 0 <x<24,
12
cos X mpu —72<x<0,
3328 f(x)=4 © _72<x<72, [=72.
sin% mpu 0 <x<72,
sin 22 mpu —48<x<0,
3329 f(x)=4 4 _48<x<48, [ =48,
cos X mpu 0 <x <48,
24
cos X npu —40<x<0,
3330 f(x)=4 2 _40<x<40, [ =40,
sin% mpu 0 <x <40,

34. MHUcnonw3ys paznoxenue B pan Dypbe Mo CHHycaM M KOCHHYCaM KpaT-
HBIX Oyr GyHKIuM f(x), 3alaHHyI0 HAa WUHTEpBale [0;7[], JOOTIpeIeuB €€ IpeaBa-

PUTENIBHO HEUETHBIM U YETHBIM 00pa3oM ¢ nepuojgoM 7' =2, HAlTH CyMMY yKa3aH-
HOTO pAJa.

341 f(x)=107", i

n=1

342 f(x)=x"+2x+1, Z(_? .
n=l n

107 (=D""+1 2n-1
2n-1+In*10 10"

X n—1
ch—-(-1D)"" +1
s (1)

343 f(x)= sh%, i

— 25n° +1
DA =
344 f(x)=4%, Y —— 2
A ;9n2+ln24

345 f(x)=x"—10x+25, i(%(zn‘l) ‘2)‘(—(12) —1)23+(2n—1) (5-n)"
n=l n—
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346 f(x)=¢, ie + (=D

n=1 1+n

347 f(x)=57, iL—l)]

~ n’+In’5
v (D"

348 f(x)=x"+1,

; 2n— 1)

349 f(x)=4x’ —4x+1, Z((zn 1)> =8)-(-)"" -8+ (3- 4n)-

(2n-1)’
= chr +(-1)""

3410 /() =ehx. 2. 2n—1) +1
n=1 —_

34.11 f(x)=x-2xx+7° z(” (2n =1y +2)+(=1)" |
= (2n-1)’

-(2n—-1).

(-1)"64 -1

34”f“)@‘zﬁitaz

34.13 f(x)=x"—4x+4, Z(_lz) _
n=1 n

® _ 1\l
34.14 f(x):Ch4x, ZCh47Z'+(2 1)
n=1 (2}’1—1) +16
34.15 f(x)=x", Z(_lz) _
n=1 n

L e (-D)"2" —1
3416 /(0=2 RELT

n=1

34.17 f(x)=¢e", i:_;r_;l)n-(ba —1).

n=1 TN —4n+2

-(2n —1).

34.18 f(x):x2_2x+1’ Z(_lz) ‘
n=l n

34.19 f(x)= 32 Z%

- ch2rm - ( 1)’”+1
34.20 f(x)=sh2x,
7 ; n’+4

3421 f(x)=e>, iz—(l) (2n-1).

= 4n" —4n+5
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=, ch3r - ( 1)””+1
34.22 f(x)=sh3x,
9 -sian, ZEEL

© 471'_ _1)
3423 fx)=e, S~ 2n—1).
A ;4n2—4n+32 ( )

e_z(—l)” ~1
“ 16n*+1

NgE

3424 f(x)=e *,

n

3425 f(x)=e™, Y il ) (2n-1).

8

~An* —4n+10
(-D"-77 -1
34.26 f(x 77
J3)= Z49 24+ n?7 "’
2r
2x w3 n+l
e e ? -(=D)" +1
3427 f(x)=e ?, .
rm=e, B
( l)n—l
3428 f(x ch—
J)= Z1+n7r
4
4x o0 3 n+l
e’ -(-1)" +1
3429 f(x)=e?, .
J)= Z] 92+16

0

3430 f(x)=x, Y,

~4n® —4n+1
[MPMJIOXKEHUA

HpI/IJIO)KCHI/IC 1 3aMeaneHBHBIe HpeI[CJ'IBI
sin x

lim

=0 x

=1.

lim(1+lj =e, lim(1+x)>1¢=e.
x

xX—0 x—0
In(1+ | 1+
T G B () S
x—0 X x—0 X
lim&_—1 —Ina, lim< -1
x—0 X x—0 X
iU " im e =1(a > 0).
x—0 X x—+0
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[Tpunoxenue 2. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMM U npaBuia aud-
bepenupoBanys GyHKIUN OTHON IEPEeMEHHOM

!

C' =0. (x”) =n-x"",n#0.
! X ! 1 . ! _ 1
(a)—a a>0, a;tl( )=e. (logax)=x.lna,a>0,a¢1,(lnx) =
(smx) = COS X. (cosx)' = —sin x.
T '
(t ) o5’ x¢5+7rn,neZ. (ctgx) ——Sinzx,x;tﬁn,neZ.
(arc smx) = (arccosx)' = — <1. (arctgx)' = —(arcctgx)' =T
(shx)' = chx. (chx)' =shx.
' 1 4 1

hx) = : hx) =——— :

(t x) ik (ct x) shzx’x;éo

[IpaBuna nuddepenimpoBannst GyHKIUN 0JHON EPEMEHHOM
(u+v) =u' V.

!

(MV =u-v+u-v.

u u -v—u-v
— :—2,V¢0.
V y

[Tpunoxenue 3. UnTerpansl a3eMeHTapHBIX (YHKIMI U OCHOBHBIE MPABUJIA UHTET -
pupoBaHus GYHKIUN OJTHON TIEpeMEHHON

. 1 d
x%dx = +1+C,OC¢—1. I—len‘x‘+C,x¢O.
o+1 X
a'dc=a"+C,a>0,a#1; Jexdx=ex+C.
'sinxdxz—cosx+C. Jcosxdx=sinx+C.
X T
—=tgx+C,x#—+nn,nel. I ——=ctgx+C,x#nn,ne /.
CcoS” X 2 sin” x
[ =In|tg £+£ +C,x¢£+7rn,neZ.
COSX 2 4 2
c dx
—lntg +C,x#nn,ne”/.
Jsinx 2
d 1 1 +
5 i 2=—arctg£+C,a¢0. j zdx —lnx a +C,a#0.
‘a’ +x a a a—-x* 2a |x—-a
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.L:arcsin£+C,
J 2 2

Ja  —x a
.L:In‘x+\/x2iaz
‘ \/x2 +a’
[shxdx=chx+C. Jchxdx=shx+C.

e dx dx
=thx+C.
J ch’x * J-shzx

[IpaBuna unTerpupoBanust GyHKIUN OJTHON MTEPEeMEHHOM

(Trea) =7, d(] reods) = s
..F'(x)dx = F(x) +C, JdF(x) _ F(x) 4 C

x|<ld].

+C,

x| > al.

=—cthx+C,x=#0.

..f(x)dx=F(x)+C,TOJ.f(/cx+b)=%F(kx+b)+C,k¢0_
..(a'f(x)iﬂ‘(0(x))dx=O£Jf(x)dxi,3jg0(x)dx,a2 + B2 =0,

®opmyna Hetotona — JleitOnuma: Jf(x)dx = F(x)‘z = F(b) — F(a).

dopMmyIta HHTETPUPOBAHUS 10 YACTSIM JIJIsI HEOTIPEIeIEHHOTO HHTETpaia;
Judv =uy— Jvdu.

@opmysia UHTErPUPOBAHUS 10 YACTAM ISl ONPEAEIEHHOTO NHTErpaa:

b 0
Judv = uv‘a — Jvdu.
a a

HpI/IJIO)KeHI/IC 4. CBoiicTBa HpCO6p330BaHI/IH Jlannaca u HCKOTOPBIC ITPCACIBbHBIC CO-
OTHOIICHUA

[Ipeo6pazoBanue Jlamnaca

[Ipsimoe peobpazoBanme % i
Jlanmaca (n306paskeHue) F(p)= Jf (1)-e ™ dt

0
O6paTtHOe peoOpazoBa- sio »
Hue Jlamnaca (opurruHain) f()= 2—7” J F(p)-e™ dt

CaoiicTBa npeobdpaszoBanus Jlamnaca

(S () = F(p), o) = @(p))

CBOICTBO OAHOPOJIHOCTH a-f(t) = a-F(p)
CBOMCTBO aIUTUBHOCTH F(O)+o@) = F(p)+P(p)
1
CBOMCTBO MO00Ms f(at) = —F (£)
a «o
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Teopema 3ama3abIBaHUs
opuUruHai€a

Teopema yrpexaeHus
OpUTMHAJIA

Teopema cmerieHus
M300paKeHUsI

Huddepenunponanue
OpUTHHAaJIa

HuddepenunpoBanue
M300paKeHUsI

WNHuterpuposanue
OpuruHaia

WNHterpuposanue
M300paKeHUsI

N3006paxkeHne cBepTKU
OpPUTHUHAJIOB (YMHOXCHHE
M300paKeHU )

Nurerpan Jroamens

ft-7) =e"F(p), >0
f(t+1) = e’”{F(p)—jf(t)e”’dt}, >0

e f(t) = F(p-A)

a) f'(t) = p-F(p)- f(+0),
6) f(t) = p" F(p)—p"" f(+0)-
=" S((+0) == p- [ (+0) = £V (+0)

a) ~t- f(1) = F'(p),
6) ()" f(t) = F"(p)

jf(r) dr = £
p

f(f) jF( ) dz

FO*pt)= Jf(f) p(t—1)dt = F(p)-P(p)

(f ) * (1)) = Uf (Dt -7)dr } " PF(p)@(p)

®opmyna [lioamens f(@6)-p(+0)+ J f(@)-¢'(t=7)de = p-F(p)-@(p)

HpCIICJIBHBIe COOTHOIICHUA
lim pF(p) = f(+0), lim pF(p) = f ()

OpI/II‘I/IHaJIBI n ux I/1306pa)KCHI/ISI

Opurunan N306paxkenue
0, mpu ¢ < 0; 1
n() =1() = { —
Loputz >0 p
n!
tn n+l
e/lt ;
p—A
o of @
sin® PRI
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coswt
pz P
h (0]
sh wt
pz P
p
ch ot 2 2
p —o

[Ipunoxenue 5. Unterpansl oT GyHKINNA HECKOIBKUX MEPEMEHHBIX
IIpuioxeHnuss IBOWHOIO MHTETpAJIA

[Tnomank miockoit purypser: S = H dxdy.
G

O06BEM nunuHapouaa: V = J.J. f (x; y)dxdy.
G

[Tnomanp moBepxHoctu: S = H \/ 1+ (Mj + (%j dxdy.

Oox X

Macca miockoi miacTuHbl: m = J.J. p(x;y)dxdy,tne p(x;y) — JIOTHOCT®.
G
CraTtnyeckrue MOMEHTBI OTHOCUTEIIBHO KOOPIMHATHBIX OCEH:

M., = [[yp(ey)dedy, M, = [[xp(xy)dvdy.
G G

M M
KoopanHnatsl meHTpa Macce mIacTHHBL: X, =—=, ) =—=.
m

MoOMEHTHI HHCPIHUU OTHOCUTCIIbBHO KOOPAWNHATHBIX oceH U Hayana KOOpAHHAT:

1=y’ pCoy)dsdy, I,=][x*p(x;y)dedy, I,=[[(x* +37) p(x; y)dxdy.
G G G

IIpuiioxeHnuss TPOMHOIO UHTErpaja

O0BeM Tena: V = J.J.J. f (x; y;z)dxdydz.
Q

Macca tena: m = J.J.J. p(x;y;z)dxdydz ,tne p(x;y;z) — IIIOTHOCTb.
Q

1
KoopauHatsl IeHTpa Macc Tena: x, = —J.J.J. xp(x;y;z)dxdydz,
m Q

1 1
Y. = —myp(X;y;Z)dxdydz, z.= —IHZP(X;y;Z)dxdde-
m Q m Q
MOMEHTHI HHEPIIMH OTHOCUTEIBHO KOOPJAMHATHBIX TUIOCKOCTEH,
KOOPJMHATHBIX OCEeH U Hayana KoopauHar: [, = J.J.J.z2 p(x;y;z)dxdydz,
Q

I.= fifxzp(X;y;Z)dxdydza .= fg[fyzp(x;y;Z)dxdydz,
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I = ”ﬁyz + zz)p(x;y;z)dxdydz, I, = J.J.J.(xz +z° )p(x;y;z)dxdydz,

Q

I = J.J.J.(xz + yz)p(x;y;z)a’xa’ya’z,IO = J.J.J‘(x2 +y° 4+ zz)p(x;y;z)dxdydz.
Q Q
[TprtoKeHUsT KPUBOTMHEHHBIX U TOBEPXHOCTHBIX HHTETPAJIOB

JlnuHa kpuBoi: [ = Idl :
Macca xkpuBoii: m = J. p(x; y;z)dl.

KoopaunaTs! nieHTpa Mace IyTH ¢ IOTHOCTRIO P(X;);2):
1

1 1
X, =—IXP(X;y;Z)dl, Y. =—fyp(x;y;2)dl, z.= —IZP(X;y;Z)dl-
Pa6ora cuibl F =(P(x;y;z); O(x;3y32); R(x;y;z)) BJIOJIb YTH 7
A= IP(x;y;z)dx +0(x;y32)dy + R(x; y;z )dz.
[upKynsiys BEKTOPHOTO Nost d(x; y;z) BAO0Jb 3aMKHYTOrO KOHTYpa 7
1= gSa dl.
IToTOK BEKTOPHOTO Mo G(X;);2z) uepe3 MOBEPXHOCTh 2. B HANPaBIEHUH HOPMAJIH

;(cosa;cosﬁ;cos y):1I = ”(Fz : E)da.
>

Teopema Crokca: CJSEZ -dl = ”(Ez : Jj)da.
)

r

Teopema Octporpanckoro — ["aycca: ”(Ez : F)dd = ”J diva dxdydz.
2 Q

[Tpunoxenne 6. DyHKIIMOHATBHBIE PSIABI

Pa3nioxxeHus: OCHOBHBIX (PYHKIIUN B CTENIEHHOM psijl
X x2 3 n
ef=1+—+"—+—+..+—+... xeR.

I 21 3! n!
3 xS X7 : x2n—1
sinx=x——+———+...+(—l)"_ ———+... X€ER.
31 57! (2n—1)!
x2 X4 X6 x2n
cosx=1-—+"——-—+_ +(-1) +.. X€R
21 41 6! (2n)!
x3 xS X7 x2n—1
shx=x+—+—+—+..+——+... xeR.
3157 (2n—1)!
x2 X4 x() 2n
chx=1+—+—+—+ xXeR

21 41 6! "'+(2n)!



1n(1+x)=x—x7+x——x—+...+(—1)”_1x—n+... xe(-L1].

3 5 7 2n-1
1n1+—x= A xe(-L1).
1 3 5 7 2n—1

ClD ey e le D o)
n.

(l+x)a =l+ax+

3 5 7 2n-1
arctgx =x—x?+)C?—)C7+...+(—1)n_1 2xn — .. X e(-L1).

OyHKIMOHAIBHBIN psag Dypbe
Jns nepuoanueckor pynkuuu y = f(x) ¢ nepuoaom T =2/ Ha unrepBane (—/;/)

a,  ~ nrx . NITX
pAl UMEET BUI: — + Z a, COST +b, smT , e Kod(phUIMEeHTHI psisia onpeie-
n=1

as0TCA 10 hopMysam:

I I I
ao%jf(x)dx, a, =Hf(x)cos@dx, a, =%jf(x)sin”lﬂdx.
-1 -1 -1
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