Sasganuusa 1. O6uucauTy moABiiiHui iHTErpaJs
//(54x2y2 + 1502%y*)dady,
D

AKIo obstactb D obMexena miniamu 2 = 1,y = 23,y = —/.
Po3B‘azok. 306pasumo obmacts D.

A

Y
y=a’
D
YBux /—
0 Il 0
YB
/ =1

Takum gauHOM
D={(z,y):0<z<1,vz <y<23}

Bukopucrosyroun ¢opmysry mepexoy Bij MOABIMHOrO IHTErpaLy 10
MOBTOPHOrO Ha obsacti D, sgKa € mpaBWILHOIO y Hampamky oci 0y,
MaeMOo

1 a3
I = [[(542%y*+1502%y*)dxdy = [ ( [ (54a?y® + 150x4y4)dy> de.
D 0 —\/E

Ob6uncIIMOo CrrovaTKy BHYTPIITHINM iHTErpa.

1‘3 1'3 1‘3
/ (542%y* + 1502%y*)dy = 542> / y2dy + 1502 / yrdy =
—Vz -z —Vz

= 18x2y3’ 7 4 30x4y5’ T 1822 (2 + 23/2)+
-z -z

+3024 (25 4 2°/2) = 182! + 1827/2 + 302! + 3021372,



3aBaanusa 3. O6uucauTy wWiotLy (Mirypn oOMeKeHy JiHiaMu

z2 — 4z +9y? =0,
22— 10z +y2 =0,
=0, Y =12:

Posg‘azok. 3o06pasumo obiaacts D, 3ayBaskKMBIINK, [0 MIEPII IBI
31aH] JIHIT:

Ly : (2 —2)?2+y? = 22 — koo 3 nentpom O1(2;0) i pagiycom
Ry =2

Ly : (x — 5)2 4+ y? = 52 — kono 3 nenrpom O2(5;0) i pazmiycom
Ro = 5.

Lo

Ilepeiinemo 10 OJIAPHOT CUCTEMU KOODIUHAT

X = pCcoS Y
y = psing

Toni piBHAHHA 33 aHUX JIIHIT MaOTh BUTJILAT;

Li:p=4cosy;

Lo :p=10cos p;

L3 : y = x mae Buryam pcos p = psing abo tgy =1 abo ¢ = 7;

Ly :y =0 mae Burasg @ = 0.

CkopucrtaeMmocst (pOpMyJIOI0 OOYNCIEHHS TLIOI ILIOCKIX piryp Ta
dopmyJioro obYUCTIeHHs TTOABIHOrO IHTErpaJia, JIjid OIS PHOI CUCTEMU
KOOPJIMHAT

Sp = [[ dxdy = [ pdpdp .
D D’ "

Ockinmbku ppe = 408 @, pBuc = 10cos, a ¢ € [0; §], T0

D' ={(¢,): 0 < ¢ < 7, 40089 < p < 10cos p}.



Takum anmHOM:

™

T 4 cos ¢ %
p2 10cos ¢
Sd:/dgp / ,odp:/ 5 dy =
4 cos p
0 10 cos ¢ 0

cos? pdp =

O\Nﬂ

4
/ (50 cos? ¢ — 8 cos? gp) dp =42
0

LE}

us
4

0

%—1—21 in 2
— Sin
0 QS v

21 /(1 + cos2¢)dp = 21¢
0

21 21 21
Bignosings: Sp = %Tl(ﬂ' +2)(ox?).

3apnannsa 4. [lnacruna obmexkena obaactio D, sxa 3amana He-
PIBHOCTSIMH, Ta IIOBEPXHEBOI MILIbHICTIO f(x,y). O6umeauTn Macy
IJIACTHUHUA, AKIIO
2 2
z Y 2,2
D3§+2§1;H($ay):255 Yy

Po3sg‘azok. 306pazumo obsacts D.

16



. 2 42 .
OueBuno, 1o D obMexkena eiincom %—F% = 1 3 miBocamu a = 3,
b = 2. Ilepeiimemo 10 eNinTUYUHOI CHCTEMH KOODIUHAT

T=apcosp, oo x=3p 2
y = bpsinp y = 2psin .

Taknm wurom L : p = 1. OueBngro mo 0 < ¢ < 27, BukopucroBy-
104un popMyIy Jjid OOUUC/IEHHST MACHU TJIOCKOT IJIACTUHU Ta (POPMYILY
O0UHMC/IeHHsT TTOABIHOTO 1HTErpaJjia y TMOMSPHii cucTeMi KOODINHAT,
MAEMO:

Mp = [ [ wtawyizdy = [ [ ulapcos o,bpsin o)z
D D

Ocklibku
D' ={(p,p): 0<p<2m,0<p<1}

Ta PBg = 07 PBux = 17 TO

Mp = // 2222 dxdy = 26 // p* cos? psin® ppdpdy =
D D’

2 1 2
26 61
= 26/0052<psin2 gpdcp/p5dp =7 /sin2 2@%)Odgp =
0 0 0
2 4 21 21
1 [1—-cosdep 1 1
=5 | —F%—de=+ [do—~ dodp =
2 / 9 ¥ 4/ L /cos pdp
0 0 0
1 27 1 21
=79 , T 16 sin 4y . = 5. Bignosigs: Mp = § (ox. macu).

Bapmauua 5. Obuncautu 06’eM Tija 0OMEKEHOTO TOBEPXHSIMEI

2 2
_ 2 2, _ [/t
z2=1/36—a°—y*, z=1/"3—.
Po3B‘g30k. 306pazumo obmacts 1, moMiTuBIIM, 0 0OMEXKYIOUl
MTOBEPXHI
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Vi s 2?42 +22 = 62,1 > 0, niscdepa 3 merrponm B Touni O(0, 0, 0)
1 pagiycom R = 6.
Vo:2?2= #,x > 0, miBkonyc 3 nearpom B Tourni O(0,0,0).
a? +y® + 2 =62,
Buaitgemo neperun L = Vi N Va: { 22 + 9% = 322,

z > 0.
2 2 _ 2
LKO.HOZ{:B Y _(3\/5)’
z = 3.
A
? z=1/36— 2% —y?
PBuzx 0
T
3 //:
! N ! B 242
| ‘ i TV
| j I o |
1 | / ~3/3 1
. O . .
-6 —3\/§ : PBzx 3\/§ 6 Y

Ockinbku 3a/1aHe Ti710 06MeXKeHO miBcheporo i MBKOHYCOM, TO JIOTiTb-
HO BUKOpPHUCTaTU Cheprdni KOoOpaumHATH

x = psinfcos g,
y = psinfsin p,
z = pcosb.

BukopucroBytoun 3B'3ky g chepudnoi i mexkapToBOi CHCTEM KOOpP-
mmHar 2 4 y? = p?sin? 0, 22 + 3% + 2% = p?, maewmo:

Viip=6;

Vo : p?sin?6 = 3p’cos’, abo tgh = V3 (2 > 0) abo § = g
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BukopucroBytoan dpopmyry obuncienns o6’ema Tisa ta dpopmysty 0b-
YUCIEHHS MTOTPIHOTO iHTerpasia y chepuIHrnX KOOPANHATAX MAaEMO

Vr = /// drdydz = /// p? sin Odpdpd.
T T

Ockimeru ppy = 0, ppuz =6, 0 < p <27, 0 < 0 < %,

T ={(¢,0,p): 0<p<2m,0<6< g < p <6}
Takum yrHOM
6 2w %
= /dep/dcp/smﬂdH = cosap)‘
0

Biamosigs: Vi = 187 (ox?).
3apaanusa 6. Sualitu 06’eM Tija 331aHON0 HEPIBHOCTIMEI

16 < 22 +y? + 22 < 100,

1.2+y2
0 S z S \/ 722 >
_z
y<0,y<—75.
Pozp‘azok. Onumemo 3agane tino 1. Timo T obMexkeHe ILIOIIM-
HaM#
Viiy=0,
‘/2 Y= < _%7
cepamn
Vit a? +y?+ 22 = 10
i xomiunoro moBepxmero 2422 = 22 + 42, gKa JEKUTH y HIBIPOCTOPI
z > 0.
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10 —vaad 0 151 J10 ¥

— _ =z
10 =B
HortisibHo BUKOpUCTATH C(HEPUTHI KOOPIUHATH

x = psinf cos g,
y = psinfsin g,
z = pcosb.

Bukopucrosyroun dbopmMyay 383Ky s chepudHol i 1eKapToBOl CH-
CTeM KOODIUHAT 2+ y2 = p2 sin? 0, x? + y2 + 22 = p2, MA€EMO
Vico=m Vg:p=4 Vi:p=10;
Vo : psinfsinp = —%\/gose abo tgp = —%, TobTO @ = LT
Vs : 24p%cos? @ = p?sin6, 24cos’ = 1 — cos?h, cos’h = L

25
cos = ¢ (ockimbku z > 0) abo 0 = arccost;

Ve : 2z = 0 B cdeprnunnx Kopaunatax — 0 = %

3
Bukopucrosyrouun dhopmyny obuauciernta 06’ema tia ta Gopmyay
obuncyieHHs: NOTPifiHOTO iHTerpaJa y chepruiyHnX KOOPAUHATAX MAEMO

Vr = // dxdydz = /// p? sin Odpdpdd.
T T

Ockimexu T = {(p,0,p) : ©™ < p < H%,arccos% <0< %, o<
p <10}, ro

117

6

10
Vp = / pdp / dep
4

T arccos %

11
’10 22T 3

. 1y 5
sm9d9—3p L ¢ (—cosf)

\w\ﬂ

1

™ arccosg

20



1 1r .1 51
5 Sk 65 T

Bigmosigs: Vi = 127 (ox?).
3asganust 7. O6uucauTu Macy Tijga, 0OMEKEHOTO TTOBEPXHAMUI
Pyt 422 =4, 22 +42 <1, 2>0,

i3 uginbHicTio (T, Y, 2) = 82|

Po3sg'azok. 3o6pasumo 3anane Tijgo 1

V2?4 y? + 22 = 22 — chepa 3 merrpom B Touri O(0,0,0) i
pamiycom R = 2;

Vo @ 2 +9y? = 1 — nunisap 3 TBipHOO mapaseasroo 1o oci 0z,
Bick mmumiagpa — Bick 0z; paziyc r = 1.

Vs @ = 0 — koopaunarHa mwrommaa Yy0r, TiI0 3HAXOIUTHCS B
JoaaTHLOMY TiBIpocTopi = > 0.

y

ZBu:L"
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OCKiJIBKY TiJIO € TPaBUIBHUM y HAOpssMKy Bici 0z, TO JOIIJIBHO

MepeiiTh 10 TUIIHAPUIHOT CUCTEMH KOOPIUHAT

T = pcosp,
y=psing, *+y°=p’
z =z,

Tomi 3agani TOBEPXHI MAOTh BUTJISIT

Viip=1,
Vo iz =+/4—p?
V3ip==7.

Bukopucroytouu dhopmysy ob6UncieHHST MacH Tija y TPOCTOpi Ta
dopmysry obuncIeHHsT TOTPIHOrO IHTErpaIy y NUIHAPUIHIH crucTeMi

KOOpaAuHaT MaeMO:

My = ///u(fc,y,Z)dwdydz = ///M(pcosso,psinso,Z)pdpdsod2~
T T

Ockiabkn

T/:{(@apaz)—gﬁcpﬁg,ogpgl—

TO

Mr = ///SIZd:Edydz =38 / |z|pdpdedz =

T
2

0
= —2m(9 — 16) = 14r.

Bignosins: My = 147 (ox. macwu).
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