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dx

3846. T

x2dx

3847. .
14 x4

3848. | sin® x-cost x dx.

3849, (n>1),

| —x"

Oty . cg..,% °L’7§- °<—-'3'&'

}-00
3850. 6{ xe=¥dx (n—1enoe MONOKHTEILHOE),

Onpeneauts o6aacTb CyleCTBOBAHHA M BHIPA3HTh de-
pes 3iiJIepoBbl HHTErpasbl CJAEAYIOLHE HHTErpPabil

00
xm-1
3851. 05 For s (2>0)
<+
3852, f 7 dx
1+ x)"
0
e xMdx
3853. S m (a>0, b>0; n>0)-

0
b
(x—a)m™ (b — )"
3854, X i dx (0<a<b, ¢>0).
a
1
3855. S——d’i-— (m=>0).
Vl——-x’"
0
/2 n/2
3856. § sin™ x cos® xdx, 3857, b[ tgn x dx,
E13
sin®lx
8858. gmdx O<lkl<1).

26—2383
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3859, oj e—"dx (n>0).
+-00

3860. | xme—<"dx.
0

3861, OS (ln %)" dx.

+oo ‘
3862. [ wre—oxInxdx (@>0).
0

2863 *j‘” Pnx
14 x
0

sgea, [ Ziinte o
p 1+4-x

3864.1. { —X10% v 3864.2. 5 LI
1422 p 14 x¢

8 o 3

xp 1 . x4-1

(14 x) lnx

3865.

+

0

3866. S""‘; x"dx o<p<l).
0

YKaszanue, OtoT HHTerpal MOXHO pacCMaTpuBaTh Kam
lim [B(p, &)—B (1—p, g)].
e-»>+0

+co
3867. j Sher ge0<a<p).
p sh Px

i a1

3868. {InT (x)dx. 3869, f InT (x) dx (@>0).
0 a
1

3870. 1[ In T (x) sin nx dx.

1
3871, {InD(x)cos 2nnxdx (n — HaTypaJbHOE HHCJO).
0
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Jokasarp paBeHCTBa:

t

3872. g
—x*
] 0

1
x%dx

=1
4 .

3873. tg e—*dx. 5 xerdy=—"_,
¢ 84/2

n n 1 1 nal
3874. 5‘ xm—lg—* dx=(—)"-y(2n)—§-'
m=l 0 n
}-00
3875. lim | e—*"dx=1.
n-»oco 0

T et dt
Meiw] p=Xi
T df {m~le (x>0),

1
Hcnonbays paBeHcTBO —— =
xm

HaHTH HHTErpajsit
+%
3876. j

cos ax

—’xm——dx O<m<<l).

I
77 [ Sodr 0<m<2)

0

3878. Ilokasatb ¢opmyanl ditnepa:

a) f tr—tg—Mcos @ cos (A sin o) df = k( 2. cos ox;
p .
N T

6) f fr—lg=Mcosasin (A sin a) df = — sinax
0

(>0, x>0, —Z-<a<Z).

3879. Haftu pauMRy Ayrd KpuBoi
rm = g* cos ng (a > 0, n — HaTypa/bHOe).

3880. Haittn nuomaap, orpanHueHHyi0 KpHBOA

1P +lylr=ar (n>0, a>0).
26*



404  OTHEM VIl WHTEIPANH, 3ABHCAUIME OT MAPAMETPA
§ 5. Hurerpaabnas dopmyaa Pypne

1°. NMpeacrasnenue GYHKUMH HHTErpa-
aoM Oypobe. Ecan 1) dyuknua [ (x) sagaHa Ba ocH — oo <
<< x << 400, 2) KYCOYHO-HENpepHIBHA BMecTe CO CBoefi NMpOH3BOA-
Hot f’(x) B KaaOM KOHeWHOM nmpoMexyTke B 3) abcoJsioTHO HHTe-
rpupyeMa Ha RHTepBane (—oco, - 00), TO BO BCEX CBOHX TOYKAX He-
NPepHIBHOCTH OHa JoNycKaeT npeiacTaBjJeHHe B dopMe unmezpaid
Qypse:

-+00
f() = [ [a () cosAx+ b (A) sin hz] dA, (1)
tne °
T g
a@=— [ [@cosMdtn s =— | @ sinnaz.

B roukax paspuwsa pyukunu f (x) Jepas yacts popMyan (1) goakHa
CLITh 3aMeHeHa Ha - [f(x+40)+f(x—0)].

Has yernolt dpyuruun f (x), ¢ TeM xe 3aMeyaHHEM OTHOCHTEALHO
To4Yek paspuisa, ¢opmynaa (1) naer:
~}-00

f(x) = j‘ a (A) cos Ax dh, (93]
rae ° +
a@ == | @ ria
n

Ananorngno ana HeuetHoA dywxuuu [ (x) noayuaem:
~}-o0

()= [ bM)sinrxdp, 3)
rae ‘
g
bA) =— [ [ sinAtds.
ELI )

. MpencrasNeHBe PYHXKUHH HETEerPadoMm
®ypre BunHtrepsane (0, + oo). ®yukuua f (x), sanannas
B uHTepsase (0, -+ 00) H KYCOYHO-HenpepHBHAaf BMecTe CO CBoei
Npon3soxHoR g’ (x) Ha kaxzoM KoHeuHoM uutepsBane (a, b) <
< (0, 4+ o0), abcoMOTHO HHTerprpyeMas Ha (0, -+ oo), N0 KeNaHHIO
MoXeT GHTh OpefCTaBJeHa B NaHHOM HHTepBaje HJH dopMyJoi (2)
(uemnoe npodoaxcerue), nau dopmynoft (3) (newemuoe npodosxcerue).

[TpeacraButs uuTerpanom ®ypoe caenyiouwpe GyHKUHM:
1, ecnn jx|<1;

0, e |x|>1.

sgnx, ecan |x]<l;

0, ecan |x|>1.

3881. f(x) ={

3882, [(x)= {
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3883. f (x) =sgn (x—a)—sgn (x—b) (b>a).
':' ), ecn x| < a;

h (1 —
3884. f(X) =
0,

ecaH {x|>a.
3885, f(x) = prypr (@>0).
X
3886. f (X) = m (a>0).
3887 {sinx, ecau |x| < m;
f)= 0, ecnu |x|>n.
cosx, €caH | x| <—:—;
3888. f(x)= n
0, ecan {x|> -
Asin of, ecan |t < 2::" 3
3889. f(f) = 0, ecin |tl>3-z"—(n—HaTy-
pasibHOe YHCJI0).

3890. f (x) =e—*I*xl  {(a>0).

3891. f(x)=e—<!xicosPx (a>0).

3892, f (x) =e—>!*!sin px (a>0).

3893. f(x)=e—*. 3894, [ (x)=xe—*.

3895. dyukuuio f(x) =e* (0< x << - o) npen-
cTaBUThb MHTerpasoM Dypbe, Npoj0.1:Kast ee a) YeTHHM 06-
pasoM; 6) HeyeTHbIM o6pasoM.

Haiitn npeobpasosarue dypoe

F(X) =——1—. -K\mf(f) e—ilz dt — i llm j‘ f(t) e“‘"dt
Ve O J

v2n l=»-00

ans dyuxkumu f (¢), ecan:

3896. f(x) =e—1*1 (a>0).

3897. f(x) =xe—®!*l (a>0).

3898, f(x) =e-*2.  3899. [(x)=e~*/cosax.

3900. Haiitu ¢yskuun ¢ (x) u P (x), ecau:

o0
1

142’

B e
O [ v@)sinzydy=e= (x>0)

2) J e@cosxydy=



OTREJ VI
KPATHBIE U KPHUBOJIKHEAHDLIE WHTETPAJIBI

§ 1. JBoiiHbie HHTerpaJbl

1°. HenocpeAcTBeHHOe BHUYHCAEeHHE ABO-
Roro wHTerpadaa, HeodHum urmezparom OT HenpepuiBHOM
dyuxuun [ (x, ¥), PacnpocTpaHeHHHIM HAa OrPaHHYEHHYIO 3aMKHYs
TYI0 KBaapHPYeMylo o6hacTs £, Ha3HBaeTcH HHCJO
x, y) dx dy = lim [ (xi yi) Ax;Ay;,
Ut( ' Y) max| g0 z‘:}: ir 4j) Bx;By;
max | Ayi {0 i
rae Ax; == x;4y — x;, Ay = Yj4y —Yy; ¥ cyMMa pacmpoctpa-
HAETCA Ha Te 3HaveHHA { H [, AN KOTOPHX (x; Y)) €.
Ecan obnacts Q 3ajata HepaBeHCTBaMH

a<x<b, y1 () <Y<yl (0,
rre ¥, (x) u y, (x) — HenpepuBHHe QyHKUHH Ha cermente [a, b],
TO COOTBETCTBYWOUH# ABOAHOA HHTErpas Moxert OHTL BbIYHCAEH NO

dbopmyne
1]

b (x)
[[f ydxdy=[dr | [(x y)dy.
Q a yi(x)

2, 3aMeHa NepeMeHHHNX B ABOAHOM HHTE~
rpaane Ecan nenpepusHo guddepenunpyemue QyHKIHN

x=x(u, t), y=1y (4, v)
OCyecTBAAIOT OJHO-OJHO3HAYHOE OTOGpa)KEHHe Ol‘paHquHHOﬂ "

saMKHyTOR ob6aactH Q B naockocts Oxy Ha o6nacte Q' B naocko-
ctid Ouv, u axkobuan
_Dx 9

D(u, v)
COXPaHsieT NOCTOAHHHA 3HaK B  3a HCKJAWOueHHeM, GHITb MOIKeET,
MHOKECTBAa MepHl HyJb, TO cnpaseianuBa (ophyna

[J1 pdsdy =1 @ o). y( o)111dudo.

B yactrocTH, faf cayyas nepexoja K NOJAPHHEM KOOPAHH3s
TaM r H @ no dopMyslaM x = r cos @, ¥ = f sinl Q HMeeM:

ng{(x. y)dxdy::%_ft(rcosq).rsin(p)rdrd(p-
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3901. Boryucautb uurerpad | f xy dx dy,
[FS2w!

paccMarpHBas ero Kak npejes HHTerpanbHOH CyMMBbl, pas-
6uBas 006/1aCTb HHTErPHPOBAHUS HA KBaApaThl NPSAMBIMH

x=idln,y=jln (¢ =12 ..., n—1)

M Bhiflipasi 3HaueHHe NOAbIHTErpasibHOH QYHKLUHHM B npa-
BbIX BepXHHX BepIIHHAX 3THX KBaJparoB.

3302. CoCTaBUTH HHXHIOIO S H BEPXHIOO S HHTerpab-

Hple CyMMBl pJis OyHKumH f (¥, y) = x* + 4* B obnactu
1 <x<2 1 <y< 3, pasbusasa nociefHIOl0 Ha NPAMO-
YTOJbHHKH MPAMBIMH

x=14+-"4 y=1+2 Gj=01,...,n).
n n

UeMmy paBHBI Npefesibi 3THX CYMM TNpH n —- oo?
3903. ITpubmiKeHHO BBIYHCJIHTH HHTErpan

dx dy

A2+ 2+ g
x24-y225

annpoKCcHMHpPYs o6JacTb HHTErpHPOBAHNA CHCTEMOH BINHCaH-
HBIX KBaJpAaToB, BePIUHHEI KOTOPHX A;; HAXONATCA B LIeJIOYHC-
JEeHHBIX TOYKaxX, M BHIOGHpAasA 3HAYEHHA MNOJALIHTErpajibHON
(QYHKLUMH B BeplIMHaX 3THX KBaaparoB, HanGosee yjaseH-
HbIX OT Hayana xoopauHar. CpaBHHTb NOJYyYEHHBIH pesynb-
TaT C TOYHLIM 3HaYeHHEM HHTerpaja.

3904. [Ipu6.1HKEHHO BHIMHCAUTD HHTETPAJ f f A/x+ydS,

rie S — TpeyroibHHK, OrpaHHYeRHbI npobmu x=0,
y=0u x4+ y =1, pa36buB obnactb S npsAMbIMH X =
= const, y = const, x 4+ y == const Ha uethpe PaBHbIX
TpeyroJibHHKa ¥ BhI6paB 3HayeHHe NMOALIHTErPaLHON ByHK-
UMY B HEHTpax TsxecreH STHX TpEYyFOJibHHKOB.

3905. O6aactp S {x® + y < 1} pasbura Ha KOHe¥HOe
YHCJIO KB2ApHpyeMHIX yactelt AS; (i = 1, 2, ..., n) Aua-
merpa MeHblle yeM 8. IIpu kakom 3Hauenuu & Gyner oGec-
NEYeHo BHINOJHEHHe HepaBeHCTBA

14

fsf sin (x+y) dS — 2 sin (x; + y) AS;:|<<0,001,
i=l
rae (x,, y,) e AS,?
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Briuucautb HHTErpassl:

1 1 1 x
3906. {dx[(x+y) dy. 3907. [dx| xi?dy.
0 [} 0 X2

25 a
3908. | do[rsimqdr.
0 0

3909. HokazaTb paBeHCTBO
A B

([ XY @drdy={ X dx- [ Y (5)dy,

R a b
ecni R — mpsAMoyroapHuK: a < x < A, b<y<B, u
¢yukuud X (x) # Y (y) HenpepblBHbI Ha COOTBETCTBYIOMIHX
CerMeHTax.

A B
3910. Boiuxcauty [ = f dx{ f(x, y)dy, ecan
a b
fx y) = Fqy (x, y).

3911. Ilycrp f (x) — HenpepbiBHas (GYHKLUHS B MpoMe-
KyTke a < x < b. JoKkasarb HepaBeHCTBO

b 3 b
lliwa] <o—alpwa

TZe 3HaK paBEHCTBA MMEET MECTO JHLIb, ecaH f (x) = const-
Y Kk asaHHe., PaccMoTperh HHTerpat

b b
[ax [ [f (0 —F ()1 dy.

3912. Kakoit 3HaK HMEIOT HHTErpaJhl:
a [ Inge+y?)dedy

I 1yi<t
6) _ij; 31/ 1 —x2—y? dxdy;
x4
B) { J‘ arcsin (x4 y) dx dy?
0<x<!
—~I<y<l—x

3913. Haiitu cpeanee 3HaueHue ¢GYHKUHH
f (x, y) = sinx sin%y
B KBagpare: 0 < x <, 0<y < .
3914. Iloapaysicb TeopeMOH O CcpelHeM, OUEHHTb HH-
Terpan

I__ dx dy

o 100 + cos? x + costy
xl+1y1<10
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3915. Haiitu cpelnee 3HaueHHe KBaJparta pacCTOSAHHSA
ToukH Kpyra (x—a)® 4+ (y—b)® < R® or Havana Koop-
JMHAT.

B sapauax 3916—3922 B 1BOHHOM  HHTErpane
({F(x,y) dxdy paccraBuTb npejie/sl HHTErpHPOBAHHA B
Q

TOM H APYroM nopsijke AJ8 yKasaHHBIX obJacredt €.

3916. Q — Tpeyroabuuk ¢ Bepwunamu O (0, 0), 4 (1, 0),
B, 1).

3917. Q — rtpeyroabHuKk ¢ BepwuHamMun O (0, 0),
A@ 1), B2 1)

3918. Q — Tpaneuus ¢ sepumanamu O (0, 0), 4 (1, 0),
B, 2), C(@, I).

3919. Q —kpyr X2+ y2 < 1,

3920. Q@ — kpyr 24 y* < y.

3921. Q — napa6oauueckHil CerMeHT, OrpaHHUYeHHLIA
KPUBbIMH y = x¥ u y = 1,

3922. Q — kpyrosoe koabuo 1 < x? 4+ y? < 4.

3923. [lokasate gopmysry Hupuxse

idxaff(x, y)dx:{dyff‘(x, yydx (a>0).

HaMeHuTb FROPANOK HHTErpHpPOBaHHA B CJAEAYIOUWMX
MHTerpanax:

2 2x 2 2—x
3924. bfdx [ Fex, ppdy.  3925. [dx [ f(x ydy
x —6 (x%/4)—1

1
3926. g dx j f(x, y)dy.

I—x?

1
3927, [dx [ [, y)dy.

-1 =7
2 AIx—x
3828. fax [ [lx, ydy.
1 2—x
20 m
3929. j dx f fx, pdy (a>0).
0 ATax—xt
e inx
3930. ;dx g fx, y)dy.
2n sin x

3931, é dx £ fx y)dy.
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BLIYHCIHTL crienyioliHe MHTEerpasbl:
3932. ([ xy*dx dy, ecnn obnacts Q orpaHHueHa na-

Q .
pabosoii y* = 2px u npamoit x = p/2 (p > 0).
3933. Sg—dﬂ——(a> 0), ecan obnactb Q orpaHH-

20 —x

yeHa Kparuafilleii Ayroil OKPYXKHOCTH € LEHTPOM B TOUKe
(a, a) pamuyca g, Kacawoueics ocefi KOOpAHHAT, H OCAMH
KoopAauHar. '
3934.  [[lxyldx dy, ecnin Q — kpyr paguyca a o
Q

LEHTPOM B Hada/e KOOPAHHAT.
3935. ” (x* + y?) dx dy, ecin Q@ — napaanesorpamm

cocmpOHaMHy—-x,y—x+a,y—-any——3a(a>0)
3936. (f y%dx dy, ecan Q orpaHnyeHa ocbio abeumce
)

H nepBoH  apKoH WHKJOMAM x = a(f{—sinf), y=
=a(l —cos?) 0<t<2q).
B 1BoiiHoM HHTerpana

fnj f(x, y)dxdy

nepefiTd K MOJSPHHIM KOOPAHHATAM r M @, nojaras x =
= rcos @ U y = rsin ¢, H PacCTaBHTb Npejie/ibl HHTErPH-
poBaHUd, ecJH:

3937. Q — kpyr x>+ y® <
3938. Q@ — kpyr x? 4 y? <
3939. Q — kosbuo a® < x® + .

3940. Q — Tpeyronipik 0 <x < 1; 0 <y < 1—x.

3941. Q — napaGosuuecKHH cerMeHr —a < x < a;
Xag<y<a.

3942. B xaxkoM cJayvae nocje nepexona K NOJsAPHBIM
KOOpAHHATaM MNpejesbl HHTerpHpoBasus OyAyT HOCTO-
SIHHDBIE?

[Mepefitn K monsapHLIM KOOpAHHATaM r H ¢, nojaaras
X=7rcosQ H y =rsin @, H pacCTaBUTh NpEAL/bl HHTEr-
pHPOBAHUA B TOM M APYroM NopsajKe B C/IEAYIOUIHX HHTEr-
panax:

e
o
o

1 1 V=2
3943, gd'x of f(x, y)dy, 3944 f dx j f(x, y)dy.
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2 x'\/S—
3945, g dx i f (W) dy.

1 x?
3946. f dx { f(x y)dy.
3947. j j f (x, y) dx dy, rae obnacte Q orpannyera

KPHBOil (x”. + y?)? = a® (x2—y?) (x = 0).

[lpeanonaras, 4To r ¥ @ — NONADHbiE KOOPAHHATHI,
H3MEHHTb NMOPANOK HMHTErpHPOBaHHA B CJEAYWLIMX HHTE-

rpaJjax:
n/2 acos @

3948, f de f f(g, ndr (@>0).
am
3949, g do £ f(p, dr (@>0).

0
3950. | mp;ff((p, rdr (0<a<?2n).

Ilepeiina X nonsipHEIM KoOpAMHATaM, 3aMeHHTb JBO#t-
HBle HHTErpasbl OAHOKPATHbIMH:

3951, . LLI F(WE g ) dx dy.
3952, fﬂjf(»\/xz—{-yz)dxdy, Q={lyl<|x 1xI<1)

3953. j’ S‘ i (%—)dxdy.

1y
INepexoas K nONSIPHBIM KOODAMHATaM, BBIYHCIHTH CJe-
LylouHe ABOHHBIE HMHTErpajbi:

3954, (| /x4 dxdy.

x’+y2<a2
3955. ” sin4/x®+y? dxdy.
e A

3956. Kpamgpar S {a<xr<<a-+ h b<y<b+h}
(a>0, 6> 0) c nomouplo cucTeMbl GyHKUHI
u=lx, v= axy
npeo6pasyercs B obaacts S’. Hafiti oTHOleEHue nJiowiand
ofnactu S’ k naowanu S. Hemy pasen npejen 3TOro ot
HoweHus: npu h — 0?
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BMecTo x H y BBeCTH HOBbie NepeMeHHble 4 H v M onpee-
JUTh Npeliesbl HHTErPHPOBAHHA B CJEAYIOUMX ABOAHBIX
HHTErpajax:

L] Bx
3957. jdxff(x. yNdy O<a<b 0<a<B),

eumu-x v——y/x
2—

3958. j; dx f f(x,y)dy, ecmn u = x4y, v = x—y.
3959. _[jf (x, y) dx dy, tae obaacte Q orpaHHyeHa

KDHBBIMH 1/—+ Ay= 4fa, x=0, y=0 (a>0),

ecaH x = u cos*v, y = u sin‘v.

3960. Ilokasatb, 4TO 3aMeHa nepeMEeHHKIX
x+y=E§ y=E&
NepeBOAHT TPEYroJbHHK I<x<l, 0€y<l—=x 8
€AHHHIHBIA KBajIpaT 0<E<], 0.

3961. Ilpu Kakoil 3ameHe nepeMeHHbIX KPHBOJHHeHHHIH
QeTbIpeXyrolbHHK, OrpaHH4YeHHbI KPHBHIMH xy = |,
&y=2, x—y+1=0 x—y—1=0 (x>0, y>0),
nepefifier B MNPAMOYFONBHHK, CTOPOHBI KOTOPOro mapad-
fieJbHBI OCAM KOODIAHHAT?

IMpoussens COOTBETCTBYIOIME 3aMeHBI NePEMEHHLIX, CBe-
CTH JBOMHHE HHTErpanbl K ORHOKDAaTHBIM:

3962. 1” f(x + y) dxdy.

3963. “ f(ax+by+c)dxdy (@® + b2 < 0).

3964. jff[ (xy) dx dy, rpe obnacte Q orpaHHyeHa
KPHBBIMH xyn= Lxy=2,y=x,y=4x x> 0,y> 0).

BbluucauTh caefymromue JBOMHBIE HHTErpanbl:

3965. ([ (x + y) dx dy, roe obnacte Q orpanuyesa

Q
gpusoit x2 + y?  =x + y
3966. [ (xI+ Iyl) dx dy.
x|+ (g <t

3967, ng\/ l———:—:—:—-——-ﬁ:— dxdy, rthe ofnacts Q

x3 yl
OrpaHHYEHa SIMHICOM —o - — = = L.
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3968. f f (x® + ) dx dy.
3969. f(x -+ y) dx dy, roe obaactb Q orpaHHYeHa

KPHBBIMH y* —2x x+y=4 x+y=12.
3970. ([ xy dx dy, rae obaacte Q orpaHHueHa KpH-
Q .
BBIMH xy = 1, x -+ y = 5/2,
3971, [ jcos(x+y)|dxdy.
0<rgn
by
3972. SS Y o y2|dedy.
2 il 1/2

3973, jj Aly—x*] dxdy.

BoiuncauTe HHTErpaJjbl OT pasphiBHRIX GYHKIHMA:
3974. (| sgn (x*—y® + 2) dx dy.

b R <
3975. dedy. 3976, [[ +/ly—#T dxdy.
%ﬁg[x—i-yl y A V=T dedy

3977. Iokasatb, 4TO xmyrdxdy =0, ecan

x"+y{ *

m W n — ueable NOMOXHTEJbHBE YHCAA H 1O MeHbleR
Mepe ONHO H3 HHX HEYeTHO.
3978. Haiitu

lim %, y)dxdy,
lim — x-+££p- fx, y)dxdy
rae f (x, y) — HenpephIBHas dyHKUKBA.
3979. Haiitu F' (1), ecan
F(t)= &1V dx dy.
0= L st
o<yt
3980. Ha#itu F’ (f), ecnu

Fty= [  A[@F4" dxdy.

(x=t L (g~
3981. Hanty F’ (f), ecan

F)= [f Fx pdrdy (¢>0).

o4y
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3982. [loxkasarb, yrto ecau f(x, y) HenpepbiBHa, TO
byakuus
x x4y—8

u(x, y)——fdz gyf(a. ) dn
YAOBNETBOPSIET yPAaBHEHHIO

0%u %u
- W" =f (X, y)'

ox?

3983. Ilyctb JuHuM ypoBHsi byHKuuu f (x, y) — npo-
CThie 3aMKHYThle KpHBHIe H o6nacTb S (v,, U,) orpaiuueHa
KpuBhiMH f (x, y) = v, H f (x, y) = v,

Hokasatb, 4TO

H fx, y)dedy= qu’(v)dv,

(v, 1)
rae F (v) — naowans, orpaHuyeHHast KpHBLIMH f (¥, y)=0,
Hfk y=

Y kasanne Ob6ractb HHTerpHpPOBaHHA Pa36GuTh HA 4acTh,
orpaHHyeHHne GeCKOHEYHO OGIH3KEMH JIHHHAMH YDOBHA (pynxuuu

[(x v).

§ 2. Buiuncaenne naounianed

M arowads obaracmu S, pacnonoxenHoi B naockocts Oxy,
paerca ¢opMyaoh
S ={{dxdy.
s

Haiitu naomaznn, orpaHuueHHBe CJEAYIOWIHMH KpH-
BBIMH:

3984. xy = a%, x + y =-§- a (@>o0).

3985. y®=2px+ p?, Y:=—2qx+4+¢* (>0,
g>0).

3986, (x—y)? + x* = a? (@> 0).

ITepexoas x no/nspHLIM KOOpPAHHATaM, BLIYHC/IHTbL NJIO-
HaA1, OrpaHHYeHHble CJeLYIOLHMH KpHBbIMH:

3987. (x® + y?)? = 2a® (x*—y?); x*+ 4°

3988. (x’+y3)’—x"’+y, x>0, y>0

3989. (x? + ¢%)? = a (x*—=3xy?) (a>0).

3990. (x* -+ yz)’ 8a¥xy, (x—a)+ (y—a)® <a*
{a> 0).
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BBoxs o6oflueHHble MOJMADHBEIE KOOPAHHATH r H @ 0O
dopmynam
x=arcos* ¢, y = brsin® @ (r > 0),
rie a, b 1 oo — Hagnexauwum o6pasoM nopoGpanHLle MO«
cronnuse u %Y — o gbr cos*! @ sin®>~! ¢, HafiTH

D(r, @)
nJaowany, orpaHHueHHuE CIeY IO HMH KPHBBIMHI (napame'rpu

CUHTAIOTCA NOJOMKHTE/BHEIMH):
x3 ¥ x y

3991, — 4 ——=—+4-2-,
at T b2 h + k

bt y$ o P . _ _
3992, 'F-*-'—b;-—-—? —;Z?' x=0, y——O.

3993, (-’-‘- —y—)‘=i+-i’- (x>0, y=0).
3994, (---g-—) —-—--— (x>0, y>0).
3994.1 (T""T) =£:_fl.

3995. ]4/——‘5—_-}-“‘/‘-%-_ =l x=0, y=0.

MpousBons Hapnexaulyio 3amMeHy nepeMeHHHIX, HaATH
naoWand ¢Hryp, OrpaHHYEHHBIX KPHBHIMH:

3996. x +y=4a, x+y=0b, y=ax, y=4pm»
O<a<b O0<a<<h).

3997. xy =a?, xy=2a% y=1x y=2x (x>0
y>0).

3998. y* = 2px, = 2¢qx, x*=2ry, x*=2sy
o<p<g 0<r<s)

3998.1. x2=ay, x*=10by, xP=cy? x*=dy
O<a< b 0<c<d).

3998.2. y = ax?, y=bxP, y=cx9, y = dx9,
O<prp<gi<a<b 0<c<d).

ENEIN N

-:-= . 4— L (@a>0, 6>0).

i (24 (@) ()

oY g X _ Y
Lt 8L (x50, y>0)
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x% y2 _
4000. U Arwerae 1, rie A npuHHMaeT caelyioilne
1 2 4 5
sHayeHus: — ¢, — ¢, — % — ¢ (x>0, 0).
3 3 3 e y>0)

4001. Haiity nsowanp, OrpaHHUCHHYIO SJIHNICOM
@ + by + ¢y)® + (agx + boy +¢5)* = 1,
rie § = a,b, —a,b, # 0.
4002, Ha#ite nJaowajs, OrpaHHYeHHYIO 3JJHICaMil,
xl yz
e T ot = ¢ (4 = u, uy) H runep6onamu
x2 43 2
— = = u Uyl
et = (=0, 0) O <up <
I<v,<uvy; x>0, y>0).
Ykasanue, [lonoxurs x=cchu cosy, y=cshusino
4003. Hafit nJaowaap ceyeHUs MOBEpXHOCTH

x2+y2+22_xy_xz__yz=a2.

nockoeTeio x + y + 2 = 0,
4004. Hafitu nJjowanbr ceueHus NOBEPXHOCTH
1 i ]
—_—t—t—=
X y z
nRocKocThio 2 = 1—2 (x + y).

§ 3. Bwiuncaenue o6nemon

06ven yurundpouda, orpanuyeHHOrO CBepXY HenpepusHOA mo-
pepxHocTeio 2= [ (¥, y) >0, cuusy naocxkocteio z = 0 H ¢ GoKoB

zZA
=12y,

x

/0 o z
-, ﬂ\
£

Puc. 14

fpEAMORt UNAMHADHYeCKOA MNOBEPXHOCTLIO, BHpesaouied Hu3 MJIO«
skoctd Oxy kBaspupyemyw obaacts f (pHc. 14), paBeH

V= Iﬂj f (x, y)dxdy.
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4005. HapucoBaTb Te/s10, 00be€M KOTOPOIO PaBeH HHe
Terpany

1 f—x

14 =§dx g 2+ ) dy.

4006. M306pa3ute o6beMbl, BbIpakKaeMble C/EAYIOUUMA
ZBOHHEIMH HHTErpaJsiamu:

a) [ (+y)dxdy
0<x+u<l

x20, y=20
X _ .
6) SS z\/l " o dx dy;
/44429
B x% 4 2 dx dy;
)ML{M( + 4% dxdy

TL R dxdy;
r) M{j@\/x + 4 dxdy

R lg{i? A/xy dxdy;

*<y2x
€) sin A/ F o dxdy.
x'éygﬁ TVE Y 4

Hafitu o6beMbl Tes, OrpaHHYEHHHIX CJEAYIOWHMH [0«
BEPXHOCTSAMH:

4007. z2=14+x4+y, 2=0, x+y=1, x=0,
y=0.

4008. x +y+z2=4qa, x2*+y*=R}Y, x=0,y=0,
2=0 (@a> RV 9.

4009. z=x2+4+y% y=x% y=1, z=0.

4010. z=cosxcosy, 2=0, |x 4+ y| < n/2,
[x—y| < n/2.

y

40|l.z=sin—-’2-‘;-. 2=0,y=x4y=0 x=mn.
4012. z=xy, x+y+2=1 2=0.

[lepexoas K nonsapHHIM KOOpAMHATAM, HAATH O0BLEMH
TeJ, OrpaHHYEHHBIX CJACAYIOLUIHMH I[OB8PXHOCTAMMUI

4013. 2* = xy, x* + y? = a%,
27—2383
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014. 2=x+y, C+y) =2y, 2=0 (x>0,
y>0).

4015. z=x® 4+ 4% x2 + y® = x, x* + y* = 2x, z =0,

4016. x* 4+ y* + 2 =a? x? + yi>alx| (@>0).

4017. x? + y?—az = 0, (x* + y?)? = a® (x*—y?),
z2=0(@>0).

4018. z = ™™ 2 = 0, x? + 4 = R

4019. z=ccos—’%?£—, z2=0, y=1zxtga,
y=x1gp (@>0, c>0, 0<a<pP < 2n).

4020. z=x*+y% z2=x+y.

Hafitu o6peMnl Tes1, OFpaHHYEHHBIX CJEAYIOUHMH MO~
BEPXHOCTAMH (MapaMeTpel NPeANoJaraloTcs MOJOXKHTE b=
HBIMH):

x3 yi A x3 y? 2

4021, e +_b’ + - = 1, Y + S atabre @>0).
x2 yz 22 x3 ya

4022, ~ +.F___.._cz_. = -1, —Z’_+T= .

x2 y: 2 x ¥ x y —
08 F =" oty =ty =0

x3 ¥ \2 2
4024. (-;;- +4) +L =1, z=0.

2 2
4025, (—E--i--‘;—) +—;—=1, x=0, y=0, 2=0.

X3 P A X2 N L y?
e ¢ D
4027. 2=y, xt+y=a, xty=">b 0<a<b).
4028. z = x® + y%, xy = a’ xy = 2a% =_§.'

y=2x, 2=0.

4029. z =xy, x*=y, x*=2y, yYy*=1x, y*= 2
z2=0.

4030. z=csin"'—:’l.z=0, xy=a®, y =ax, y= Px
O<a<B; x>0).

4031. z2=x¥ 4 32, 2=0, x+y=1,x = 0, y =0.

4032, -:Tz+—f,'-+—:-=l, (%)2'3+(—z-)2’3=1,
2=0,
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4033. z = c arctg % z2=0, 4/*+y =aarctg L~

(y = 0).
4033"’ z = ye—xyla" xy:a’- XY= 202' y= m, !l= n,
2=00<<m<< n)

4034, —’-‘"—1~ +__.1 x=0, y=0, 2=0 (n>0).

4035. (';"*'T) +(T) =1, x=0, y=0, z=0
(n>0, m>0).

§ 4. Boiuncaenne naowane# nosepxHocTed

1°.Cayuat AaBHOro sajlaHHgs NOBEePXHOCTH,
INnowaas raagkol KPHBOAMHEHHOH NOBEPXHOCTH 2z = 2z (X, y) B
paxaercst HHTerpaJioM

-l GG e

rae Q — NpoeKuuA AaHHON TMOBEPXHOCTH Ha MJockocTs Oxy.
Cayuyuah napaMeTpPHHNeCKOro 3safaHHusa
nosepxHocTH. Ecin ypaBHeHHe NoBepXHOCTH 3ajaHO Napa-
METPHYECKH:
x=x(u, v), y=y(u, v, z=12(, v),

rae (u, v) € Q, Q — orpaHHYeHHas 3aMKHYTa® KBaJpHpyeMas
o6aacts H tbymuum x, y H z HenpepuBHo auddepeHnupyemu
8 06nacTd Q, 7O AAA NJOMAAH MOBEPXHOCTH HMeeM ¢opMyay

S= ”1/50 F% du dv,

() ()
() ()6

Ox ox dy Oy 62 0z
P oo T w0 T
4036. Hafitn naomagbs YacTH NOBEPXHOCTH 4z = xy,
3aK/MIOYEHHON BHYTPH uMIHHApa x* + y* = a?.
4037. Haiitu naomazp noBepxnocm Tesa, OTpPaHHYyeH-
HOro moBepXHocTAMH x? + 2% = a?, 4% + 2? = %,
4038. Haiitu naomaap vact c¢epu x? 4 y? + 2% =a?,

3aKJII0YeHHOI BHYTPH HHIHHAPE —— +——- =1 (b<a).
27

rae
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4039. Haittu nuowans 4actH noBepxHocTH 22 = 2xy,
orcekaeMoil niockocTsMH x +y =1, x =0, y = 0.

4010. Ha#irn niowags yactH nosepxsocth x® + y® +
-+ 22 = g2 pacnooxeHHO# BHe UMAMHAPOB X% + y? =
= 4 ax (3agaya Buuauu).

4011. Hafitu naowaas 4vacTH  MOBEPXHOCTH 2 =
= 4/ x% + 47, 3aKJIOueHHON BHYTPH LHIMHApPE X% + 4=
= 2x.

4042, Haiity nJjowagb 4acTH MOOBEpPXHOCTH 2 =
= 4/ x*—y?, saksiouenHol BHYTpH unauuipa (x* + y?)*=
= a* (x*—y?).

4043. Haiith nJaomaas 4actH  UOBEPXHOCTH 2 ==
= _;- (x®—y?), Bbipe3aHHOH nJOCKOCTAMH x—y = =+ 1,

x+y==x1

4044. Haiith niowazns wactd nosepxHocTH x% 4 y* =
== 2qz, 8aKMOYEHHON BHYTPH uuanHapa (x*+ y%)? =
= 2a%xy.

4045. Haittu naowanp yactd nosepxHoctn x* + y?
= g BhIpesaHHOM NJocKOCTAMH x + 2 =0, x—2
(x>0, y>0).

4045.1. Haits naoumajgbs 4acTH NOBEPXHOCTH

@@+ +z=1,

orceKaemoii naockocthio z = 0,
4045.2. Haiitu naomajbr 4acTH NOBepPXHOCTH

(£+a)+2=

BLIp€3aHHOA NJOCKOCTAMH X = 0, y=0nz=0,
4045.3. HaiiTH nJjowagb 9acT¥ NMOBEPXHOCTH
x2 yi

a b
BHIpe3aHHOR MOBEPXHOCTDIO

x'} yz _
_F+—Z*__1 (z=0).

= 22,

4045.4. Haiith nnomans 4acTH MOBEPXHOCTH
sin 2 = sh x-sh g,

orceKaemolt maockoctamMH x =1 u x =2 (y > 0).
4046. Haiith nosepxHOoCTb H 00BEM Tesa, OrpaHLveH-

1
noro nosepxHocTAMH x* + y? = Y 2, xtytz=

(@ > 0).
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4047. Hafitn uaomaze vacTH cdeph, OrpaHHyYeHHOMH
fIByMs Napa/ulefisMH W JBYMS MepPHIAHaHaMH.

4048. Hafitu mJjowiaie 9acTH TeJHKOHZA X = 7 COS @,
y=rsing, z=he, tie 0<<r<<a, 0<<op<<2m.

4049. Hafitu naomaar 4YactH MOBEPXHOCTH  TOpa
x=((b+acosyP)cose, y=(b+acosy)sing, z=
=gsiny (0<<a=<b), orpaHHyeHHON JBYMA MepHIHa-
HaMH @ = @, ¢ = @, H JABYMA napaleaaMH ¢ = ¥,

= ,.

UeMy paBHa NoBepXHOCTb BCero Topa?

4050. Ha#ith TenecHbii yroJ ®, noj KOTOPHIM BHJIEH
M3 Hauala KOOpAMHAT NPAMOYTOJbHHK x = a > 0,
O<sy<bhO=<z<ec.

BrBectu npubauxennyio popMysay AIs o, ecaH a Be-
JIHKO.

§ 5. lipunoxenuss NBOAHBIX HHTErPanoB K MeXaHHKE

1°° Hentp TaxXecTHd. EcaH xp M Yy, — KOOpAHHATHL
HEeHTPa TAXEeCTH NMAACTHHKH £, Jexaued b niaockoctd Oxy, H p =
= p (X, y) — UJAOTHOCTb RNJACTHHKH, TO

1 1
Xg == —— x dx dy, = — oy dx dy, 1
) Msyp Y, Yo MSSW Y )]
K ;

rae M =I Sp dx dy — Macca NAaCTHHKI,
Q

Ecan naactHHKa opHopoaHa, T0 B dopMyaax (1) creayer no-
AOXKUTL p = 1.

2°. MoMeuTH HHePUHHU, [yn I, — momenmo unep-
yuu nAacTHHKHE , Aexamedt B naockocTh Oxy, OTHOCHTENbHO KOOP=
LHHATHBX oceit Ox H Oy — BHIPAXKAOTCA COOTBETCTBEHHO GopMysaMu

I = [ Jourdedy, 1y = [[pedcdy, @

rge p == p (x, y) — NAOTHOCTb NMAACTHHKH,
PaccMaTpUBaeTCi TakKKe YeHmpPobescHbll MOMEHM UHepyuu

Ly = fd\' p xy dx dy. ©)

Tonaras p = | 8 dopMmynax (2) u (3), noayuuMm ezeomempu-
weCKue Momenmol uHepyuu TAOCKOH QHTYPHL,

4051. Haiitu Maccy KBafpaTHO¥ NJACTHHKH CO CTOpO-
HOHl @, ec/Id NJOTHOCTH IJIACTHHKH B KaXIOH TOYKe Mmpo-

NOPIUHOHA/IbHA PACCTOSIHHIO ITOH TOUKH OT OAHOA U3 Bep-
LIMH KBajpata M paBHA p, B LiEHTpe KBajpara.
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HaitTu KOOpAHHATHI LEHTPA TSKECTH OAHOPOAHEIX NJAa-
CTHHOK, OFpaHHYEHHHX CIICAYIOUMMH KDHBBIMH:

4052. ay = x*, x+y=2a (@>0).

4053. v/ x +4/y=4/a x=0, y=0.

4054. x*3 + ym— a? (x >0, y>0).

LA A .
4055. (a + b) = (neras).

4056. (x* + y?)* = 2%y (x > 0, y > 0).

4057. r =a (l + cos ), @ = 0.

4058. x =a (t —sinf),y = a (1 — cos #) (0 {<2n),
y=0.

4059. HaiitTH KOOpAHHATHI LUEHTPA TSXKECTH KPpYTJoH
anacTHHKE x% 4 y® < a?, ecaW NJIOTHOCTL ee B TOYKe
M x, y) nponopiHOHaNIbHA PacCTOAHHIO TOYKH M OT TOUKH
A, O

4060. OnpenenuTh KPHBYIO, ONHCHIBAEMYIO LEHTPOM TH-
JKECTH NepeMeHHOH NJ/OWaAH, OrpaHHYeHHOH KDPHBBIMH:

y=4/2px, y=0, x = X.

Haiitn moMeHTHl HHepuwu [, # /, oTHocHTeNbHO oced
xoopauHar Ox u Oy naowmazed (p = 1), orpaHuyeHHBIX
c.nezlyiomimn KPUBbIMH:

oY oy, 248

4061. bx + 1, b2 + ~
b,>0, h>0).

4062. (x—a)? + (y—a)® = a? x = 0, y = 0 (0<x<a).

4063. r = a (1 + cos ¢).

4064. * + y* = a® (x* + y%).

4065. xy = a? xy =2a% x=2y 2x=y (x>0,
y>0). .

4066. Haiit nonsipHBIA MOMEHT

lo=J 02+ dxdy

naomand S, orpaHHYeHHOfl KpHBOH
(o + §Y)? = @® ().
4066.1. Hafity uenTpoGexHbiii MOMeHT HHepuud /.,
OJHOPOAHOMH GHIYPH, OTPaHHYEHHOH KPHBBIMH
ay=x} ax=y4* (a>0).
4067. okasats dopmyny I, = [, + Sd? rme I,
/;, — MOMEHTH HHepUMH ¢urypsl S OTHOCHTENbHO ABYX

I

1, y=0 (b1>0.



§ 5. NMPUNOKEHHA ABOPIHHX HHTErPAJIOB 423

napanijenbHbIX ocedt / H Iy, H3 KOTOPHX /, MPOXOAHT 4epe3
LEHTP TAXECTH QUrypn M d — PacCTOAHHE MEXAY 3THMH
OCAMH.

4068. JlokasaTh, YTO MOMEHT HHEPUHH MNAoCKo# 06sa-
CTH S OTHOCHTEJIBHO NpAMOH, Npoxojsulefi yepes ee UEHTP
gaxecty O (0, 0) u cocraBaswoweddt yron o ¢ ocbio Ox.
paBsen

I = I,cos’a — 2], sin o cos a + /,sin%a,

rae /, u I, — MOMEHTH HHepUHH 06/1aCTH S OTHOCHTEJbHO
oceit Ox u Oy u I,; — UEHTPOOEKHDLIA MOMEHT:

ly= U p xydxdy.

4069. Haiith MOMeHT MHEpUMH NPaBHJABHOTO TPEYrofb-
HUKa CO CTOPOHOH G OTHOCHTEJNbHO NpPAMOH, NpoXoxamedn
yepes UEHTP TSAXECTH TPEyrofbHHKa M COCTaBAAIOUEH
yroa @ ¢ ero BLICOTOH.

4070. Onpeaeauts CHAy JRaBNeHHsA BOABl Ha GOKOBYIO
CTeHKY x > 0 uUMJAHHApHYeCcKOro cocyaa x® -+ y® = a3,
z = (, ecau ypoBeHb BOAM Z = A,

4071. lllap paauyca a norpyxen B XHAKOCTb NOCTOSH-
HO#l M10THOCTH O Ha rIyOHHY h (cunTas OT LeHTpa luapa),
rae A > a. Haiith cuay paB/ieHHst KHAKOCTH Ha BEPXHION
H HWXHIOIO YacTH lUapoBOH NOBEPXHOCTH.

4072. Tlpamoli Kpyroso#t UMJIHHAD, PajHyC OCHOBAHHA
KOTOPOTrO paBeH @, a BHICOTa b, LEJHKOM NOrpyXeH B 2KHI-
KOCTb IVIOTHOCTH 8 Tak, 4TO HLEHTP ero HaXOMHTCA Ha Iay-
6uHe £ NOJ MOBEPXHOCTHIO BOAM, & OCb UMAHHAPA COCTaB-
JIfeT yroa o ¢ BepTHKanblo. Onpejesutb CHAY ZAaBJjeHHA
JKHAKOCTH Ha HHXKHee H BepXHee OCHOBAHHA UMJHHApA.

4073. Onpene/uTb CHJAY NPHTAXKEHHS OJHOPOIHBLIM LH-
auuapom x® 4+ y® < a?, 0 < z < h, MaTepHaJbHONR TOYKH
P (0, 0, b), ecin Macca nuauHApa paBHa M, a Macca TOUKH
paBHa m.

4074. Pacnpenenenne JnaBjeHHA Te1a Ha naowadky
cuamus . .

X Y
a + b <1
. _ X3 [
naetca GOPMYJIOH p = p, (l—- )"

OnpezenuTh CpefHee AaBJeHHe Tesa Ha 3TY NJOWARKY.
4075. Jlyr, umelomuit popMy NpaAMOYro/ibHHKAa CO CTO-
poHaMH a H b, paBHOMepPHO MOKPHIT CKOLICHHOH TpaBoH
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C IJOTHOCTBIO, paBHoOft p krc/M?. Kakylo MHHHMaJbHYIO
paboty Halo 3aTpatHTb, YTo6H co6paTh BCe CEHO B LEHTpe
Jyra, ecii pabora no TpaHCNOPTHPOBKe rpysa P Krc Ha
paccrosinue r pasHa kPr (0 << k<< 1).

§ 6. Tpoiinsie uHTErpann

1°. HenocpeactTesenHnoe BHYHCACHHE T PO M
RorouHTerpaaa. Ecas dyukuusa f (x, y, 2) HenpepnisHa #
o6aacte V orpasdyeHa u onlpejesnsercis CAEAYIOWHBMH HepaBeH-
CTBaMH:

Q<A< x, < Yy (), an Y) <22, (%, ),

rae Yy (x), ys (x), 2¢ (x, ¥), 2, (xy, y) — HenpepuBHHe GYyHKUUH,
70 TPOfiHOM HHTerpas oT QyHKUHUA [ (x, ¥, 2), pacnpocTpaHenHuil Ha
obnacte V, Moxer OHTb BHuHCJeH no dopwmye

Xy (X)) z(x, y)
j”f(x 9 Daxdydz=[ax [ ay [ (s v ez
X % (x) 7 (x,

HHoraa yno6Ho Takxke uphMenarts Gopmyay

_f“ f(x. v, z)dxdydz——j‘dngf f(x, y, 2)dydz,
(x)

rae S (x) — ceyenne oGaacry V naockocTsio x == const.

3aMena nepeMeHHHB X B TPOHHOM HH-
serpaudae. Ecam orpannyennas xyGupyeMan saMKHyTas o6aacTs
v npocTpancTBa Oxyz B3aWMHO OLHO3HAYHO OTOGpaKaeTcA Ha oG-
aactb V' npocrpanctea O'utw ¢ noMoutsio HenpepuaHo auddepen-
uHpyembix QyHkuui

x=x(u, v, w), y=yu v, w, 2=1z2( v, v,
D(x, 4, 2)
D(u v, w)

BCIOAY (B CMHIC/Ie MepH) COXpalfieT NOCTOAHHMWI 3UaK, TO chpaBeg-
nusa dopmyna

([ [Fx y,2)dxdyde=
[’

npyueM sikoGHan [ = npu (4, v, ®) & V', noytn

=f“ fx (@, v, @),y v, w), 2z, v, w) |1 |dudvdw.

Kax uacrusle cayua, uMeeM: 1) yuaundpuneckyo cucmemy Koopdus
wam @, r, h, rae

XxX=rcosP, y=rsing, 2=~h,

R
D(x, v 2) _
D¢, g b)
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B 2) cepuneckyto cucmemy xoopdunam @, P, r, rae

x=rcos@pcosP, y=rsin@cosP, 2= rsiny,

D(x, y, 2

— 2 .
De. 9 V) r’cos P

BhIUHCAUTE cJAeRylomHe TPOHHbBIE HHTErpaJbl:
4076. _f“ xy*2®dx dy dz, rae obnactb V  orpanu-
geHa MOBEPXHOCTAMH z2 = xy, y = X, x =1, 2= 0.

4077. j .”‘ _dedydz rie oaacts V orpaHHueHa
(I+x+y+2p

noaepxnocmmu x+y+z=1,x=0y=0 2=0.
4078. | J' | xyzdx dydz, rne obaactb V orpannuena

noaepxﬂocmmn x2 4+ y? +z2—1 x=0,y=0,2=0,
4079. ng(—+ +—-) dxdydz, rpe obaacts V
b2
orpaHHueHa noaepxuocwuo
I
a? s
4080. j“’.‘/xu.yz‘ dxdydz, rae ofnacts V orpa-
v
HHYeHa NOBEPXHOCTAMH

B+ yt=2% z=1

PasnnynbiMH cnoco6aMH paccTaBHTb Npefenbhl HHTErpa-
LMH B c.ne,uyxow.ux TPOHAHHIX HHTErpaiax:

1—x 24y
4081. fdx [dy | F@w g Aez
VI=F
4082. jdx { dy f fx, y, 2)dz.
: (e
X’+ 3

4083. fdedyf fx, y, 2)dz.

3ameHuTh TpOﬁHble HHTErpaJnt OXHOKPDAaTHLIMH:

x n 1 1 24y
4084, b{dgjaq‘ff(c)dg. 4085, ‘[dxb[dyff(z)dz.
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4086. Haiitn

A B C
fde [dy (e g 2z,

e f(x, y, 2) = Faye (%, y,2)ua, b, c, A, B, C— no-
CTOsIHHbIE.

Ilepexoxs K cepHYECKHM KOOPIMHATAM, BBIUHCIHTE
HHTErpanbi:
4087. ~u’j'a\/x2 + 42 + 2* dxdydz, rme obaacte V

orpaHiueHa nosepxHocTbio x% 4 y? 4 2% = 2,

1 VISR e
4088. [dx [ dx y | 2
xity

4089. Ilepefitu K cdepHyeckHM KOOpAHHATaM B HHTe-

rpaje
SIS F ATy T2 dedyde

rie obaactb V orpaHuyeHa MOBEPXHOCTAMH 2 = x? 4 32
x=y x=1,y=0 2=0

4090. INpousBens COOTBETCTBYIOWIYIO 3aMeHy MepeMeH-
HRIX, BHIYMCJHTbL TPOHHOM HHTerpan

SS S z\/l—-——:;—-—!;%—-i—:-dxdydz,

v

2 2 2
rie V — BHYT DEHHOCTb SAMHNCOHAA ~— 42—+ =1,
a* b2 ct

4091. Ilepeiiaf K UMAMHAPHYECKHM KOOpAMHATaM, Bbi-
YUCAUTb HHTErpas

f‘f/f (x*+y*) dxdydz,

rie oSnactb V orpaHHyeHa NOBepXHOCTAMH x2 4 y? = 22,
2= 2.
4092. Bruucauts uuterpan | i { x*dxdydz, rne of-

nacts V orpanuyeHa noBepxHOCTAMH 2z = ay?®, z = by?,
y>0 0<a<bd), z=oax, z2=px O<a<<P), z=
= h (h > 0). '

4093. Haitru wmmterpan | £ { xyzdx dy dz, rtie of-

nacts V pacnonoxkena B okrante x>0, y >0, 2>0
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# OrpanHYe€Ha NOBEPXHOCTAMH.
Aty Bt
m ’ n

2=

2= N xy=a’, xy=b’, y=°’-x: y=px

O<<a< b 0<a<B, 0<m<n).
4094. Haiitu cpeanee sHavenne ¢pyHKuuH
fx y, 2)=x2+y2+zz'

B obaacty x2 + 2 + 22 <x+y+ 2
4095. Haiitu cpeasiee 3nauenue QyHKUUH

,‘/_‘1 ¥4z

f(x' Y Z)=E a:+b2 +c’
28,2

B ofJacT a’+bﬂ+c=\l'

4096. ITonb3yscb TeopeMoit O cpeiHeM, OUEHHTb HH-
Terpan

dx dy dz
'
x’+!/’+2"<R’ V(x—ap+ (y—b)2+ (@—c)?
rae a* + b% + ¢* > R

4097. Joxkasarb, uto ecad ¢yHkuusa f (x, y, 2) Renpe-
priBHa B objacti V u

[{1f e v, Adxdydz=0
aas moboft obnacth o V, 10 f(x, y, 2)==0 opu

(x, y, 2) € V.
4008. Haditu F' (£), ecom:

a) F(t)= x‘-l-{’:;;-‘z"‘{f f O +y* + P drdydz,

rze f— nudpepenuupyeMas GyHKUHSA;
6) F(ty= [[[F(xy2)dxdydz,
0<x<t

U=

rle [ — aunddeperunpyemas QyHKuus,
4099. Ha#iru
(] wryrPdrdyds,

PNt ]

rlie m, n u p — Uesble HEOTPHUATENbHLIE YHCAA,
4100. Buuncauts unmezpar Jupuxase

fgfwi (1—x—y—2dxdydz
p>0,¢>0,r>0,5>0),
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r2e obnacte V orpanuyeHa naockocTAMH x -y 4z = 1,
=0, y =0, z= 0, nonaras

xt+y+z=¢§ y+z==8 z=_[Int.

§ 7. Boiuncnenue 061eMOB ¢ MOMOWIBIO TPOHHBIX HHTErPaa0B
O6vem obracmu V Beipaxaercs ¢opmyoi
|14 =_fé:j'dxdydz.

Hafith o6neMBl Tes, OrpaHHYeHHBIX CAEAYIOUIHMH TO=
BepPXHOCTAMH:

4101. z = x? -4~ yz, 2 = 2% -+ 2!/2: y=x 9= X3,

4102. 2=x4+y, 2= xy, x+y= I, x =0, y=0,

4103. x* + 22 = qa?, x+y=2a x—y=+a.

4104. az = x* + 32, 2= A/x* + 4 (a>0).

4105. az = a®—x*—y?, 2 =a—x—y, x=10, y=0,
2=0 (@>0).

4106. z = 6—x2—y?, z = 4/x® + 45

[Mepexons K cpepHdyecKHM HJIH LHAHHAPHUECKHM KO-
OpAMHATaM, BLIMHC/IHTL OOBEMHI, Ol'paHHYEHHLIE MOBEpX-
HOCTAMH:

4107. x® 4 y? + 2* = 2az, x® + y? < 2%,

4108. (x® + y® + 2%)? = a® (x® + y? — 2%,

4109. (x* + 4% + 2%)3% = 3xya.

4110. x* 4 y* 4 2* = a?, x? 4yt 2% = b2,
R+yr=2202>20 0<<a<d).

B caeayomux npHMepax yao0HO f0/Mb30BaThCA 06061Ie HHHME
cbepHuUeCKHMH KOOpPAHHATAMH

neuny({r>0 0<o<2n; -—-Z—gq;g_’;_),

BBoJA HX no dopMmynam
x = ar cos* @ cosP ¢,
y=brsin®g cosP ¥, (@, b, ¢, &, B — nocTosHALE),
ze=cr sin,‘3 L

D& 6.2 _ gpapercos® gsin®! g cos®p sin 'y,
Do W)
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BH‘lHCJlHTb 00beMbl 're.n orpanuqenﬂux ﬂOBerHOCTﬂMH;
3 2
4111, (— +L 4+ 2y =2,

c? h
2 2
4112, (-—+ + ) 'F+%'
GO T LR
a12.1. (——+_+._ =S+ L_Z
4113. = L R -
113. + + .a, =

4 . —-— — e . _xﬂ— !1)2 _i.‘_..__._.
114 a2+bz+c‘ 1. 4115 (aa-x-b, +o=1

IMonbaysce nogxomsmesl 3aMeHOH mnepeMeHHHIX, Bbl-
YHCJAHTD OGBEMbI TeJ, OrpaHHYEHHLIX MOBEPXHOCTAMH (na-
pameTphl MPEANONAraloTCs NOJOXKHTEIbHBIMH):

4116. (%-+-—i—+—:—)2=—:-+—:—(x>0,y>0. 2>0).
4116.1. (-i-+-§-+-2-)’=-;-—% (x>0, y=0, 2>0).
4117. ('—:--}-—z——{-%)‘:%:- (x>0, y=0, 2>0).
4118. ({'+%)2+(“Z‘)2=' (x>0, y=0, 20).

4118.1. ,\/-’-‘-+ ,\/i+,\/i=1 (x>0, y=>0,
a b [4

4118.2, I/-—-{-l/—-}-‘/—:l x>0, y=0,
e, (24 (2 (2)"-

4119. z2=x*44 2=2(x*+y?), xy=2a?, xy=
=2 x=2y, 2x=y (x>0, y>0).

4120. x* 4 22 =a? x4 2= b%, Xx*—y'—2'=0
(x> 0).

4121, (@442 22 =

z2>

a3
B4 42 *

2/
2. (L4 L+ D) =1 TR
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.9
4123, b =iarcsin(-’-‘-+—”-+-?-),
i‘..{.i.}.i n a b c
a b [}
4L, x=0, x=a.
a b

z
c

7124, 4L 2 on 2 ° x=0, 2=0,
a b c

X
a

-+

A
b

8 |x
+
o |

LirZ=0 4L 2,
b ¢ a b ¢

4125. B KakoM OTHOWEHHH JeJHT 00neM mapa
&% 4 y? 4 2® < 4az nosepxHocts x® 4 y® + az = 4a??

4126. HaiiTh o6beM H NOBEPXHOCTb TeJ1a, OrpaHHYeH-
HOTO Or)losepxt-tocmmn 4t yt=az 2= 2a—A/xt+ 4
(@a> 0).

4127. HaiiTh o6veM mapaniesienunena, orpaHHYEHHOTO
JIIOCKOCTSIMH

ax +by+caz=+n (E=1, 2 3),
ecaH

ay by o
A=la, b
as by ¢
4128. Haiitn o6eM Tes1a, OrpaHHYEHHOTO NOBEPXHOCTHIO

(ayx + by + €32)* + (@px + boy + c2)* +
+ (asx + by + c32)* = A2,

#0.

€CJIn
ag b ¢
A=}|a b ¢
ay by ¢y

#0.

4129. Haitt# o6bem Tea, OrpaHHUEHHOTO NIOBEPXHOCTBIO
x yﬂ n 2> _ _i x3 yi n-2
) =i (FHE)T o>
4130. Hafitu o6neM Tesa, pacnosiomeHHOro B MOJNOXKH-
TeJbHOM OKTadTe npocrpancTBa Oxyz (x > 0,y > 0,2 > 0)
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H OrpaHH4YeHHOro NOBEPXHOCTAMH:
xm n i
Lt Lp L =1 (n>0, 10, p>0),
x=0, y=0, 2=0.

§ 8. MNpuaoxkenns TPoAHLIX MHTErPaNoOB K MEXaHHKe

1°. Macca Tena. Ecam  Teno saHuMaer obreM V n
p=p(x, y, 2 — naoTHOCTL €ro B TouKe (x, ¥, 2), T0 Macca mesa

paBHa
M=Ujp dx dy dz, 1))

2°. lentp TaxecTH Tedaa. Koopdunams yenmpa
maxecmt (xq, Yo» 2o) TeNa BHuHCAfOTCA no dopMyaaM

X = -é—j'é'j'pxdxdydz, 1

Yo = i—féfpydxdydz. ! @

7= -;ld- Iv”. pzdxdydz.

Ecan teno oanopoano, 10 B dopmynax (1) 8 (2) Moxuo nosos
Kuth p= 1,

3, MoMeHTH HHepPNUH Momenmanu unepyuu mesa
OMHOCUMEALHO KOOPOUHAMNWX naockocmed Ha3nBalOTCA  COOTBeT-
CTBEHHO HHTErpaan

L,=] J (efdxdydz, 1,={ ‘[/ { pxdx dy dz,

lu =j‘£j‘py2dxdyd2.

Momenmos unepyuu mesa OmHocumesbHo Kexomopod ocs |
Ha3HWBaeTCA HHTErpas

1,=Ujpr”dxaydz.

vie r — paccTosnde NepeMeHHOR TOUKH Tena (x, y, z) or ocu /.
B yactsocTH AAA KOOpAHHATHHX oceit Ox, Oy H 0z COOTBETCTBEHHO
HMeeM:

Iy= Ixy"‘" lyz, ly= Iy + ’yz, I = Iy + lzyo

MomenmoM Unepyuu meaa OMHOCUMEALKO HaAYAAG Koopdunam
Ha3WBaeTCA HHTerpan

lo=[[fow+ i+ dedyc

OuesngHo, BMeer; o = Iyy + Iy + Tgx
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4° MoTenuwnan noas taArotTeHHus. Horomono
6viu nomenyuasosm mesa 8 rtouke P (x, y, 2) HasbBaercs HHTerpan

i (5 0, z)=§”o(§. " é)dg—d,'“-’i,
1

rae V — o6vem tena, p = p (¢, n, {) — naotHocts Tena, H

r=AE=0'F M—yi+ C—2*
MartepuanbHasi TOYK2 Macchl m NPHTATHBAETCA TeNOM ¢ CHJOH
F= (X, Y, Z), npoekuuu koropoit X, Y, Z Ha OCH KOOPAHHAT
Ox, Oy, Oz paBubl:

x—km—-=kmj‘”' E=* pana,
Y=km—5;=km55‘§p-n—-;’—!d§dndc,
v

Z=km %=km§5§p£ﬁid§dn%

rae k — NOCTOAHHAR 3aKOHAa TATOTEHHA,

4131. Hafith maccy Tena, 3aHUMAIOWETO E€XHHHYHLIA
obreM 0<x<1, 0Ky<], 0Kz« 1, ecan naor-
HocTh Tena B Touke M (x, y, 2) naercsa dopmyJolt p =
=x+y-+ 2

4132. Haiitn Maccy Tena, 3anonHsoWEero 6eCKOHEYHYIO
obnacte x4+ y? 4+ 22 > 1, ecaM MJOTHOCTD Teda Me-
HAGTCA NG 3aKOHY P = pee— V¥V +7, rpe py > 0 B £ >0
NIOCTOSIHHBL.

Hafitn KoopAvHATH LEHTPa TAMKECTH OJHODPOAHHIX Te/I,
OrpaHHYEHHBIX CJEAYIOUHMH NOBEPXHOCTAMH:

xﬁ yi‘. z‘l
4133, —aT+-;;=-c_" =C.
4134, z=x*4+y,x+ty=a,x=0,y=0,2=0,
4135. x* = 2pz, y® = 2px, x = -—;’—, z=0.
xﬁ y! 2’ _ _ _ _
4136. 7+_b7+_c—;_ , x=0, y=0, 2=0,

4137. x* + 22 =aq? g2+ 22 =a? (2> 0).
4138. x* + y? =22, x+ y =z

2, 2t xyz
4139. (;+-b—,-+-;,- =2

e x=0, y=0, 2>0;
a>0, >0, ¢c>0).
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0. 2=+ e = (P Y=,
x—y = i ]n. n n

4141, f:+*i:+%= 1, x=0, y=0, 2=0 (>0,
x=20, y>0, 2=0).

4142. OnpejeHTb KOODAMHATH LEHTPA TAXKECTH Teaa,
umelomero dopmy kyba: 0<x <1, 0<y<1,0<gz2«|,
€c/qH IUIOTHOCTE  Tela B Toyke (x, y, 2) paBHA

2a—1 2—-1 2y—1
p____xl—a yl—ﬁz -y ,
e I<e<], 0K<P<], O<y< 1.
Onpenesutb MOMEHTHI HHEDUHMH OTHOCHTE/IBHO KOODAH=

HaTHbIX MJIOCKOCTEHl OXHOPOAHBIX TeJ, OTpaHHUEHHbIX CJes
JYIOUUMH TOBEPXHOCTAMH (MapaMeTphbl MOJOXHTENbHLI)S

4143, 24+ L 4 21, x=0, y=0, z=0.
a b [

x2 ya 22 _ x2 yz _ 2 _
4144, —a-z—-l‘F-*-—c’——l 4145, F-{——ba——— 2=C
x2 y? 2 %2 $_ x
ae. St a=l St

BLY gz XY _ 2
447, S po=2", SRt
x3 y? 2 a_ X3 ¥ 22
il (S+G+g) =5+ -5

4147.2. (%)+(%)+(—j)= 1, x=0, y=0, z=0
(n>0, x>0, y>0, 2>0).

ane,ue.nmb MOMEHTb! HHEPUHH OTHOCHTEJNIBHO OCH 0z
OJAHOPOAHBIX TE€J, OrpaHHYCHHLIX NOBEPXHOCTAMH:

4148. z=x2+ Y, x+y==x 1, x—y=x1,2=0.

4149. X* + 2+ 22 =2, x* + y? = 22 (2> 0).

4149.1. (x> + y? + 2%)° = a2,

4150. Hafitu MomeHT HHepUHHM HEOJHOPOXHOrO wWIapa
x? + y? + 2% < R? maccel M OTHOCHTENIBHO ero Auamerpa,
ec/IH IJIOTHOCTD apa B TeKyiueil Touke P (x, y, 2) nponop-
LHMOHAJIbHA PaCCTOSHHIO TOH TOYKH OT LiEHTpPa luapa.

4151. Hokasare paseHctBo [, = [, 4- Md?, rae Iy —
MOMEHT HHEpUHH TeJla OTHOCHTeNbHO HeKoTopo# ocH I,
I;, — MOMEHT HHEpLHH OTHOCHTE/JbHO OCH l, MapaiJienb-
2823 )
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Ho#t / u npoxoaswed yepe3 LEHTP TAXecTH Tena, d — pac-
CTOfiHHe Mexay ocsiMu H M — Macca Tena.

4152. Jloka3sarb, 4TO MOMEHT WHEpPUHH Tesa, 3aHHMalo-
mero obweM V, oTHOCHTENBHO OcH /, mpoxogsulell yepes
ero uentp taxecrtu O (0, 0, 0) u obpasyiomeit yrau a, f,
§ C OCAMH KOODAHHAT, paBeH:

l,=1,c052a+1,cos’ﬂ+l,cos’ y—2K,, cos a cos p—
—2K,; cos & cos y—2K,, cos f cos y,

rae I,, I, I, — MOMEHTH HHEDUHH TeJa OTHOCHTEJbHO
Oocell KOOpAHHAT H

Ky ={{forydxdyds,  Ky=[[fprzdrdyds,
Lye={[{pyzdrdydz

— LEHTPOOEIKHbE MOMEHTHI.

4153. HafiTH MOMEHT HHEepPUHH ONHOPOAHOrO LHJHHApA
x® 4+ y? < a?, 2 = o4 h, NVIOTHOCTH p, OTHOCHTEJILHO NpPsi-
MOl x = y = 2.

4154. HaliTu MOMeHT HMHEPUHMH OTHOCHTEJNILHO Hayaja
KOOpAMHAT OAHOPOAHOTO TeJja IJIOTHOCTH po, OrpaHHYeH-
HOTO NOBEPXHOCTHIO

(xa + yz + zz)z = g2 (x2 4+ yz).
4155. Haiith nblotoHOB noteHuuan B Touke P (x, y, 2)
onnopoxnoro inapa & + n® + {* < R? nnorHocTH p,.

Y k a3auue. [Nonsoxnurs, uto ock Of npoxoant uepes Touky
P(x, y, 2.

4156. HaliTh HblOTOHOB moteHuHaa B Touke P (x, y, 2)
cpepuueckoro cnoa R? < E* + n? + £ < R}, ecnu niuor-
Hocth p = f (R), rpe f~— m3BectHas ¢yHKuua u R =
= A/E 0 + 7.

4157. Haiitn HelotoHOB noresuuan B Touke P (0, 0, 2)
uuanaapa E? 4+ n? < a®, 0 < § < A, nocrosuHoit mJoT-
HOCTH .

4158. C KaKoil cHJIOfi NMpPHTATHBAaeT OXHOPOJHHIN HIap
242 52 < R? Maccl M MarepHalbHYIO TOUKY
P (0, 0, a) maccet m?

4159. Hafith cuay npHTAXeHHS OXHOPOAHHIM LHJHHL-
poM B 4 1n2<a? 0<{ <h, naotHocTH p, TOYKH
P (0, 0, 2) c enunuyHOA Maccolt.

4160. Hafith cuay npuTsKeHHS OAHOPOAHBIM IIapo-
BbIM CEKTOPOM IJIOTHOCTH P MaTepHajJIbHOA TOYKH € Mac-
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coff, paBHOH eIHHHIE, NOMEIICHHOA B €ro BeplIHHE, eC/IH
pauyc WapoBofi NOBePXHOCTH paBeH R, a yroa ocesoro
ceyeHHs CeKtopa paseH 2.

§ 9. HecofcTBeHHbIe ABOfiHLIE H TPOHHbLIE MHTErpaibl

1°%Cayuafi 6GeckoHeutoit 96aacthH, Ecau pey-
MepHas obaacth © He orpaHnyeHa H QpyHkuua f (r, y) HenpepusHa
Ha 2, TO Mo onpejesieHHIO NOAAralOT:

§f o) dxdy = lim fgj [(x y)dxdy, 0]
Q n-ro0 n

rae Q, — nw06as NocAef0BaTENbHOCTh OrPaHHYEHHHX 3aMKRYTHX
KBajpHpyeMbnX obJacTedl, HcuepnuBaipomas obaacts £. Ecan
npepen B MpaBol UYACTH CyulecTBYeT H H¢ 3aBHCHT ot BHGopa
Nnoc/eAoBaTeNIbHOCTH £, TO COOTBETCTBYIOMHA HHTErpan Hasm-
BaeTcA CX00RWUMCR, B NPOTHBHOM CJyuae — pacxo0aujumcs.

AHanornydo omnpefensercs HecoOCTBEHHHH TpofiHOR HHTerpan
OT HenpepuBHOA GYHKIHH, pacnpocTPaHCHHLA HA HEOrPAHHYEHHYIO
TPpexXMepHyio 06JacTh.

2. Cayvapt paspusBHofl pyHkuuu Ecan dpynk.
uua [ (x, y) HenpepHBHa B orpaHHueHHON u 3aMkHyTofi o6ractn Q
BCIOARY, 82 HCKJOyeHHeM T04kH P (a, b), To nonaraior:

[J1e pazay= tim | gef (x, 9) dx dy, @

rie Ue ectb o6nacts AttaMerpa e, cojepxailiag Touky P, n B cnydae
CyILIeCTBOBAHHA NpeResia paccMaTpHBaeMbifi HHTerpal Ha3HBAaOT
cx00AWumCca;, B TMPOTHBHOM CJydyae — pacXOORULUMCA.
Ipexnonaras, uto B6au3K ToukH P (@, b) HMeeT MeCTO PaBEHCTBO
Hx 9) =@ (x, 9%,
rae a6coaloTHas BeaHuHHa (QyHKUHH @ (r, y) 3aKaOueHA MexAY
wacnaMr m>0 B M >0 n r= A(x—a)@+(y— b3
noayysM, uto 1) npu o << 2 wHHTerpaa (2) cxomdrcs;
2) npn @ > 2 — pacxoguTcA,
AHa/lorHyHO onpefieasercA HecoGcTBeHHWR wmHTerpaa (2),
ecan GyHKuMa [ (x, y) MMeeT JIHHMIO pa3pHBa.

MonaTthHe HecoGCTBEHHOro MHTerpaiia OTr pa3puiBHOA GyHKuHH
JIErKO NEPEeHOCHTCA Ha cayvdall TPofHHX HHTerpanos.

HccnenoBarbh Ha cXoaHMOCTh HeCOGCTBEHHbIE MHTErpaJibl
¢ GeckoHeuHo#t o6GnacTbio HHTerpupoBanuas 0<<m <
Sl yl <M<+ o)

4161. 5‘[ &9 g
J @
x>l

00 400
4162. 5 s dxdy ]
A+1zP 1+ 1919

w00 QO

28"
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4163. j'j — & gy
T+ ety Y

dx dy
4164. —_ 0, 0).
j j et ign P00
Ixt+1yi>1
4165. 5‘5’ smxsmy
(x+u)*
4166. lloxaaarb, 9T0 eCJH Henpepuaﬂan dyHKUHSA
f (x, y) HeorpHuaresbHa W S, (n =1, 2, ...) — Kakas-

mx6y1u> noC/IeI0BaTeNbROCTD orpanuqeunux " 3aMKHYTHX
obaacrefi, ucuepnniBaiomas obaacts S, T0

[{f @ gdxdy=1im ] [(x, y)drdy,

rlie NeBas YacTb HMEeT HJH He HMeeT CMbIC/Ia OAHOBPEMEHHO
c npasoil.
4167. Ilokasartb, utO
lim | [ sin(® 4y dxdy=m,

n—->o0 {xj<n
lyi<n

TOrAa Kak

Lnlﬂ__fj sin(x*+ y?)dxdy=0

(n — HaTypaJsbHOe YHCJO0).
4168. Iloka3arb, 4TO HHTErpan

J ] o ase

x>1, 51
pacxo,nmca, X0TA NOBTOPHHIE HH'rerpa.nu
400 o0 400 oo y’
dx d f el "
.5 5 (x'+ ’)’ S y‘ (% + y)?
CXOAATCA.

BuiuncauTh uHTErpadn (napameTphl NOJIOXKHTE/bHBI):

4169. 5 5"""”. 4170. gS _dxdy
» P

xy> l.

4171, SS _wa un Sf(f_’;“””.
Sy VT=PA—p v
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_dxdy —(x+y),
an. (2. 4 [ (ewrodeay,
y> x4l 0<x<y

I'Iepexo,zm K NOJAPHBIM KOOpPAHHATAM, BBLIYHCAHTL HO-
Terpasbi:
<00 400
4175, | [ e~+idxdy.
00 4-00
4176, [ [ e~ cos (x? + %) dx dy.

+o00 +-00
4177. | | e~ sin (22 + y?) dx dy.

-—00 ~—00

Bbluscauts unTErpanb
00 400
4178, [ [ ew+wstartrsirvt! dedy,  rne a <O,

ac — b2>6tm —00
4179, [ [ e—wratvimixdy.
B/a* -yt b5 1
400 <00

= U
4180. | | xye( r ”+”')dxdy(0<|8|<1)-

-—00 ~—00

HccnenoBarh Ha CXOAHMOCTb HeCOOGCTBeHHLIE ABOMHBLIE
HHTErpa/bl oT pa3pbiBHLIX GyHKUHA O <<m < |9 (2,9 <
<M<+ oo):

4181, 55 2_*_ —~, e ofaactb Qonpejenserca yc/io-

BHAMH: |yi <x% 4+ L.

4182. S j‘ ____(g(x_.y_)____ dxdy.
J P txy4yhP
4yi<l

dx dy
4183. S-———-— >0, ¢>0).
V) werpe P00
X+t

o 9
a184. Sj Ty XY
0

185. o (= y)
4185 5 { e dudy.
21y'<I
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4186. Ilokasatb, urto ecau 1) ¢yukuus ¢ (x, y) Hempe-
pHBHA B orpaHHueHHoi-obacTH a < x < A4, b < y < B;
2) ¢yHkuMa f(x) HenpephiBHA Ha cerMeHTe a < ¥ < A
3 p<l, 10 HHTerpaJl

S 5 _ 9ty
l[(x)—yl’

BuyHcauTh cenywuiyge 4vnrerpalbl:

CXoAHTCH.

4187. ln—:—’-— dxdy.
x;+v’<; vty

4188. S dx 5 dy @>0).
§ 4§ Ve—mG—=y

4189. | jlnsin (x—y)dxdy, rme ofbaacte Q orpa-
Q
HHYeHAa npsAMbIMH y = 0, y = X, X = 7.

4190, dxdy
2 2
Sy VEEy

HccnenoBaTh Ha CXOZHMOCTBb CJERYIOWIHE TPOHHBE HH-
gerpasbl:

\ (p(x, Y. 2) <
4191. ifj A dudyde, e 0<m <
‘1 y) 22

<lox g 2)|<M<+oo

9 e y2 :
o 5 S g ooy dydn mae 0<m <

x4yl
<lop, gy )| <M< 400,
dxdy dz
4193. S y j >0, §>0, r>0).
Pt ety P09 )

*

i+Hiyl+izi> 1

aa

S S f(x, y, 2)dxdydz

33 {ly — 2P+ [z = p()P}?
<|f@x, v | <SM< + o0, a @(x) H Y(x)— HenpepuBHbE
pyuxkuud Ha cermente (0, al.

4195, j'j‘j‘ dxdydz
lx+y—zf?’

4194,

. rie 0<m <

Oty o
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Bbmnc.nm'b uu'rerpa.nm:

_dxdydz __dxdydr
1 . 4197,
4198. sgf xPyie 7 5” @+

Pfyitaial
4198, ‘ dx dy dz
JJJ) (=g’
x314-yi4-2°<1
+oe ~+-00 -}
4199, | | [ e—+v+adedyde.

4200. Boiumcaute HHTErpas

00 400 4-00
J' e—Plx, xn xa)dx; dxz dxa'

-—-m -—00 —00

3 3
tie P (x;, X, x5) = ‘Zl 121 ayxx; (@ = ajs) — TNONOKH-

TEJbHO OnpeJesieHHast KBaJApaTH4Has dopMma.

§ 10. MHorokpaTHbie MHTErpanu

.HenocpencrsenHoe pHHUNCACHHEe KpParT.
HoO ro wHTerpana. Ecan dynkuns f(x;, x5, ... X5) Hes
npepuiBHa B orpanuvennoll obGnacth Q, onpepenseMofl Hepames
cTBaMK

n<xn <,
% ("1) sHS % ("‘1)-

. . . . . 8 o & 9 * & . o 5> o * & w o . . =
’ -
o (210 Xge cois 2y ) S xR <X (21 %20 v 20y),
’ L4 ’ L]
the x; u x; — NocrosMume uwacaa B X (%), % (%), ...

’ .
coos (%1 %30 ooes Xng)s %4 (%10 %04 <ouy X, y) — HenpepHOHEE
GYHKUKHE, TO COOTBETCTBYIOMMA MHOTOKPATHBIA MHTErpas Moxey
OniTh BHiYucaed no ¢opmyae

j.j‘ ‘.1. . jf(Xh X3y s e .,x") dxxdx: e an =

AoR) e
== _[dxl ’j. dx’ “ae , j I(xlv xz» LI ) xn) dxﬂ-
x| x2( "l) "n("l' N xn-—-l)

2. 3aMena nepeMeHHHX BKPAaTHOM HHTe
rpaae. Ecan 1) pyukuus f (x;, Xg, ... X;) PaBHOMEpPHO He-
NpepbiBHa B OrpaHuuenHof u3Mepumoid obnactu 'Q; 2) HenpepuBHO
audxpepeHuHpyeMble $yHKUHH

=€k nfdi=12 ...,0n
OCYIIeCTBIAIOT B3aHMHO OZHO3HaYHOE 0TOGpaxenHe 06aacTH Q@ npos
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crpanctBa OxyXg. . .X, Ha OrpanuueHHyI0 0OAacTs £’ npocTpancTea
'gxﬁz- . .Ea u 3) axkoGuan

= D(xy, %3 ... Xn)
D ke <o B

COXpaHfieT NOUTH BCIOAY ROCTOSHHHA 3HaK (KPOMe MHOXKECTBa MepHl
Hyap) B obaactn Q’, To cnpaBesnupa ¢opmyna

_”...jf(xl, Xy « 0o Xp)dxpdxy. . . dx,=
Q

=Hé~f“% Po - ) 1) B dEy - . . dEn.

B gactrocT#, npH nNepexone K TOJNAPHBIM  KOOPAUHATAM
(r, ¥1, P2 « .+ Pn1) M0 hopmynam
Xy = 7 ¢OS @y,
Xg = r sin @, cos Qq,
Xp.1 = r Sin @y Sin Qg. . . SN Pp_g COS Ppy,
Xn = r sin @y SiN Qg . . . SN Ppg SIN Ppy
HMeeM:
e D(xy, X5 ... xp)

D(r, @11 .. 4 Pn-1)

4201. ITycrs K (x, y) — HenpepbiBHas ¢yHKuus B o6-
nactk Ra@a<x<ba<<y<bmn

Kn(xo .‘/2? »
=[f K@ 0K ). Kt gty ... b

JloKkasats, uTo

= r*1sin2 @, sin* 3y . . . SiN Pp_g.

b
Kamul(xv y)=£ Ku (xv t)Km (t' y)dt-

4202. Iycts f = (xy, X4y ..., Xn) — HeNpepbiBHAR
byukuua B obnacth 0 <, < x (6 =1, 2,..., n). Jo-
KasaTb paBEeHCTBO

x x Xp_1 x x x
gdxlédx, :[ fdx,,=£dx,,jdx,,_,. S Fdx
x" X'
(n>=2).

4203. Iokasatb, uTO

.,f dt j'dt. . gr W) . .t dtp=— {f f@d)

rae f — HenpepwBHaA GyHKUHA.

n
1 4
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BEIMHCAHTD cjeaylouise MHOrOKparHbie HHTErpaJib.

11 1
4204. a) g‘jdf(xf-}-x%-*—. . -l-xf.)dxl dxg . ..dxs

11 1
6) Jéf...df(x,+x,+. o x)degdx, ... dx,.

4205, /,= [l drydx,...dx,
430, 5,30, ... x,30,
xl+x_‘+ cee +x,<a

* *na

1
4206. delgdx, ces bf XXy o o o XpdXy.
4207, fff >°Vx,+x,+. ve FXpdxy. .. dx,.

%330, 2,50, ..., x,
xl+x‘+ “ee +x"<l

4208. Haiitu o6peM n-MepHOro napajijesenunena, orpa-

HHYEHHOro MNJOCKOCTAMH

(luxl + a"zxz + « a e + a{nxn = i h‘ (i == l. 2. o o oy n),
ecad A =ja;| 5 0.
4209. Ha#itu o6veM n-mepHOH NHpaMHELI

AiAh o+ Bgl, 420 (=1,2,..., 0
a as an

(a¢>0,i= 1,2, ve oy n).
4210. Hafitu o6vem n-mMepHOro KOHyCa, OrpaHMYEHHOro

hOBerHOCTﬁMH
2 2 2 P
i 2 —1
.._+_2.+ e +-;—-=__:_, x.=an.
a 2 Gh1 @n

4211. Haiitn o6veM n-MepHoro liapa
g4+a24. . . +2<at
4212. Hatu [ [ ... [xidadx; . .. dx,, rie ofnacts Q
Q

onpeensieTCs HepaBeHCTBaMH

; h
B2+ < —Langl,

4213. Briyucauts
S dx1 dx. LI Y dx,.

e l.- 2- - 4
24dt. .. 42 <l Vi-4-4 %
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4214, Jloxasa'rb paBeHCTBO

Xna1

jdxlfdxa.. j f (%) d, —jf(u) L—at g

)

4215. Jloxa3aTb paBeHCTBO

x Xl xn

gxldxl ofxzdxz LA j‘of (xIH-l) dxn+1 - 2,, 16 f('\'z""uz)n f (u) du.
4216. Dokasarb gopmyry Lupuxae

S T - LI o " D PO

X0 X - .x>0
1+:¢,,+ +t <!

P T(py) ...T(pn)
v Py eew Pa>0)

Tt pt .okt 0P >0

4217. Jokasatb gopmyary Juyeuisns

H'--Lof(xn—%xz—!— xR

X,

1 a
xx-(-x’-}-. B xn<l

a4 do —
ee X dxdx, L, L dx, =

n

o T@IT ) T [y petort o+
F(ovt+pa4-.. .4 pn)
(P Pas +« o0 Pn=>0),
rae f (u) — HenpepbiBHas (yHKuHs.
Y ka3aHue. [IpuMenuTh MeTOR MateMaTHIeCKoN WHAYKUHH.

4218. TlpuBecTH K OXHOKPATHOMY MHTErpasty n-KpaTHblii
puterpaa (n > 2)

S j o jf(«\/xf +x2+. . .+xfz) dxdx, .. .dx

PacnpocTpaHeHHEt no obaactu B+G4+.. . 422 <RY,
rae f (u) — nenpepbiBHaA QYHKUHA.

4219. BrIUHCAHTDL nomenyuaa Ha cebA OHOPOAHOTO llapa
paauyca R u n.no*ruocm 0o, T. €. HaliTH HHTErpa’

S‘ S S 5‘ dx1dy1dz,dx 2dyadz,

I2+U|+11<R2
B2+ A<R?

The 1y, =4/ (%1 —%)* +(h—4a)* + (a—2).

Pa~ldy
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4220. BhluHCAHTD n-KpaTHLIA HHTErpad
n n
400 400 <0 _{ ) aii"ixi+2 pX b‘-xi+c}
i j=1 i=1

7oL

=00 w03 »~-00

dxldxg cen dxm

n
eCAU ). a;XX; (s =aj)— TNONOKHTENbHO ONpefe/ieH-
;=

i, j=

Haf KBajpaTHyHas ¢opMa.

§ 11. KpupoaHHeiiHble WHTErpaJjbi

1°° KpuBoaunHeilHu it uHTerpaan loro pona,
Ecau f(x, y, 2) — dyHKOHA, ONpejelieHHAR H HenpepHiBHAS B TOUs
Kax raazkoit kKpusoit C

r=x(t), y=y), z=2() (fs<txT) )
H ds — pudpepentnas gyrH, 10 nO oNpefeseHHIO NOJNATaioT

T
d{ [y dds=[[(x(), y®, 2N VDT 2D T 22D dt.
&

Oco6eHHOCTL 3TOrO HHTErpana COCTOMT B TOM, UTO OH He 3aBHCHT OT
HanpaBaenus xkpuso#t C.

2°. MeXxaHHYecKHe NPHAOXKEHHA KPHBOJH-
HefiHoro aHrterpaaa l-ro pona. Ecau p=p(x.é/. 2)
— JAMHefiHas NJOTHOCTb B Tekyllefd Touke (x, y, 2) KpHBOW 1O
Macca Kpusod C paBHa:

M =¢[ p(x, y, 2)ds.

Koopdunamet yenmpa maxecrnu (g, Yo 20) 3TO# KPHBOH BbIPa«
wawrca GopmyaamH

1 1
Xy = —— , Y, 2)ds, = —— x, Y, 2)ds,
o Mcfxp(xy )ds, go ngp( )

1
2=—1\20(x, y, 2)ds.
0 M!P( ¥ 2

3°. KpuBoauHefHHMRA HHTerpaa 2oro pona.
Ecau oyuknud P = P (x, y, 2), Q= Q(x, ¥, 2, R=R (x. 4. 2)
HenpepbiBHW B TOuKax Kpheoii (l), mpoGeraemoit B HanpaBhe-
HHYM BO3pacTaHUA MapaMeTpa {, TO NOJArawT

[Py 9dr+ Qi y, dy+R(x g Déz=
c
T

=[{(PE@® g e O+ Q. y) 2Ny () +
f
+R(x(), g, 202 (N} dt. ()

[Tpu n3MeHenun HanpaBaeHus o6xona XKpueofi C 3TOT HHTCTPas H3Me-
HAeT cBOMA SHaK Ha o6paThmA, Mexaunyeckd HuTerpasa (2) npeacras-
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aser cobofi pabomy nepemennod cuse {P, Q, R}, Touka mpHJoOKe-
s KoTopo#t omuchiBaer Kpusyio C.
., Chnyuaii noanoro audpdpepenunana, Ecam

Plx, y, dx+ Q(x, 4, ) dy + R (x, y, 2J dz2 = du,

e = u(x, y, 2) — OfAHO3HayHad ¢yHKuuA B obractn V, TO
He3aBHCHMO OT BHAA KPHBo# C, UeNHKOM pacnoJioxkeHHoH B o6aacTu
V, umeeM:

;de—i- Qdy+ Rdz=u (x5 y; 23) —  (x1, 11, 21),

rae (xy, ¥y, 21) — HavaabHag # {(Xg, Y, Z,) — KOHEYHAA ToukKa
nyTH. b npocTefilweM cayyae, ecan o6JaacTs V OAHOCBA3HA U (HyHK-
und P, Q u R o6aapaior HenpepHBHBIMH YaCTHHIMH NPOH3BORHHIMH
mepBOTO NOPSAAKA, AJNA 9TOr0 HeoGXOAMMO H JOCTaTO4HO, uTO6H
B o6aacTH V GHJAH TOXKECTBEHHO BHIMOJNHEHH CJElyOlHKe YCAOBHAS

9P _9Q 09 R = OR _ 2P
dy ax ' oz dy 'oax oz

Toraa B npocrefilzeM cjyyae cTaHAAPTHOR NapaiJenonHaanbHON
obaactd V, QyHKUHIO & MOXHO HafiTH no GopMyae

X z
ux g 2)={P(xy Jdet f Q (xo, 9, 2)dy + | R (%0, g0, 2)dz4-c,
X Yo 2

rae (%o, Yo. 20) — Hekotopas (HKcHDOBaHHan Touka obractd V B
€ — NPOH3BOAbHAA MOCTOAKHAA,

MeXaHHyeCKH STOT CAyuaf cooTBercTByer pafoTe CHAN, HMelo-
meli norexuKal.

BHYHCANTD C/efyolHe KPHBOJIHHeHHbe HHTerpain 1-ro
0/a:
4221. J (x + y) ds, rne C — KOHTYpP TpeyroJbHHKa
¢ sepuwuHamMu 0 (0, 0), A (1, 0) u B (C, 1).
4222. J y* ds, rae C — apKa UHMKJOHAB
x=a(t—sint), y=a(l —cost) 0 <t < 2n).
4223. g (x* + y?) ds, rne C — kpuBas

x=af(cost+ tsin{), y=a(sint{— fcos f)
0 <t < 2n).

4224. £ xy ds, rae C — pyra runep6oJinl
x=achf, y=asht (0 <t
4225, J( P4+ y"®)ds, rae C — nyra actpouasl
,?/3+ 23 _ g2R
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4226.‘)' eV¥+¥ds, rae C—BHNYK/BI{l KOHTYP, OrpaHHYeH-

HBIl KpUBRIMU 7 =@, =0, @ = -:l (r ¥ p—nonspHLE KOOpP+

JUHATH).
4227, [" |yl ds, rne C — nyra JeMHHCKATHI

(&* + %) = a® (x* — 4).
4228. { x ds, rope C ~— vactb JorapHpMHYecKoi CIH-
paau r = ae*® (k > 0), Haxoaawanca BHYTPH Kpyra r <a.
4229, cf«/x‘-}- y2ds, rae C—OKpyXHOCTh X*-} 4 =ax.

4230. J%. rae C—uenxas JuHHA y=ach—:-.
y

Hafity AAMHHE Jyr NpOCTPAHCTBEHHHIX KpHBHIX (napa-
METPHI NOJI0XHTENbHbI):

4231. x=3t, y=3, 2=20r0 (0, 0,0 10
A (3, 3, 2).

4232. x =et cost, y=e'sint, z=¢"' npu
0<< t << 00,

4233. y=aarcsin=, z=->-12=% or 00, 0, 0)

a 4 a4 x

zo A(xo: Yo, ZO)~ 9

4234, (x—yY=a(x+y), x’—y‘=—§-z’ or 0(0, 0, 0)
E0 A (xo, Yoo 20)-

4235, 2+ =cz, —Z-=tg—-:- or 00, 0, 0) z0
A(XO) yo- 20)‘

4236. * 42+ 22=a?, 4/%+4Pch (arctg —”;):a o1
touku A (a, 0, 0) no touxkn B (x, y, 2).

Boiuucauts KpHBOJAHHefilible HHrerpaan l-ro poza,
B3RThle BIOJNb NPOCTPANCTBEHHBLIX KPHBBIX:

4237. g (x* + y* + 2% ds, rne C — vactb BHHTOBOA

JIHUHUH
x=acost, y=asint, 2= bt (0 <t < 2n).
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4238. J x% ds, rae C — OKpYyXHOCTb

B4y +22=a x+y+2=0.
4239. _" 2ds, rie C — KoHUYeCKas BHHTOBAas JHHHUA
c

xe==1tcost, y=tsint,z=1t (0t <.
4240. é’,zds, rre C — nyra kpusoh x* + y® = 2%,

y* = ax or Toukn O (0, 0, 0) no Touxku A (a, a, aﬁ).
4241. Hafity Maccy KpHBOH x = a cosf, y = bsint
(@>b0>0; 0<?!<2n), ecnin JHHellHas IVIOTHOCTD
ee B Touke (¥, y) paBHa p = |y|.
4241.1. Haiitu Maccy ayru napabosst

v =2px (0<x<pl2),
€C/IH JIHHeHHash NJIOTHOCTb NapaGoil B TeKylled TOuke
M (x, y) paBHa |y|.
4242, Haiith Maccy Ayru KpHBoit x = af, y=—g—t’.

z=-—§- # (0 <t < 1), nNIOTHOCTb KOTOPOHl MEHSeTCss Mo
sakoHy p=+/2y/a.

4243. BLiuHCAHTL KOOpDAMHATBI UEHTPA THMKECTH AYTH
ONHOpPOAHOH KpuBOH y=ach -:—:— or Touku A (0, a) 1o
Touyku B (b, h).

4244. Onpefesintb UEHTP TAMECTH JYTH  UHUKJIOHIH

x=a(t—sint), y=a(l —cosé) @O=st<gn).

4244.1. Haiti crarudeckue MOMERTHI
S,=fx ds, S,=§yds
C

ayru C acrpouan
x2/3 + y2/3 — a2/3 (x > 0’ y } 0)
OTHOCHTEJILHO OCell KOOpJHHAT.

4244.2. HafiTh MOMEHT MHEDUHH OKpYXHocTH x* -~
+ y* = a® oTHOCHTe/IbHO ee AMAMETPA.

4244.3. HafiTh monsipuble MOMEHTHl HHEPUUH
Iy = ‘S (x* + y°) ds
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orHocuTeabHo ToukH O (0, 0) cneRylolux AHHMMA: a) KOHTYpa
C xpagpara max {|x|, |y|} = a; 6) xourypa C npaBu.s-
HOrO TpeyroJbHHKa C BepLIHHAMH B NOJIAPHBIX KOOPAWHATaX

P(a, 0), Q( . —"%‘— . R(a,-ia’f— X

4244.4. Haiitu cpefHuit nonapHHA paaMyc acTPOHAH
X234 (P23 = @283,
T. €. YHCJIO 1y (7o > 0), onpenensemoe dHopmyJoi
ly=s-r3,

rae /o — NONAPHHHA MOMEHT HHepPLUHH acTPOHAH, OTHOCH-
TeNbHO Hayasna KoopauHar (cM. 4244.3) v s — pnnHa ayrd
acTpOM/IbL.

4245. BhIYHCTHTD KOOPAHHATEI UEHTPA TAXKECTH KOHTYypa
cepHyeckoro TpeyrosbHuka x® 4 y? 4 22 =aqa?% x >0,
y=>0,22>20.

4246. Haiitu KOOpAMHATH UEHTPA THXKECTH OJHOPOAHOMN
Ayrd

x=c¢'cost,y=¢€sint, z=1¢ (—oo < t=<0),
4247, Hafitu MOMEHTH HHEPUHH OTHOCHTE/bHO KOOpAH-
HaTHHX oceil OHOro BHTKAa BHHTOBOA JHHHH
x=acost, y=asint, z==—2£n—t 0 <t< 2n).

4248. Briuscauth KPHBOJIMHEHHBIA HHTerpa’d 2-ro THna
j'Ax dy—y dx,
0o

rae O — HayaJo KOOpAHHAT H TOYKa A HMeeT KOOpIAHHATH
(1, 2), ecau: a) OA — oTpe3ok npaMoit JHHKH; 6) OA —
napa6osa, ocb Koropoit ectb Oy; B) OA — nomaHas Ju-
HHf, cocToslllas U3 oTpe3ka OB ocu Ox w orpeska BA, na-
paaneabHoro ocxH Oy.

4249, BHYHCIHTB

§ xdy+ydx
OA
ans nyreit a), 6) B B), yKasaHHHIX B npeAnAyleil 3ajaues
BHYHC/HTD CefyioliHe KPHBONHHEAHRE HHTErpait 2-ro

poaa, B3AThie BJOMb YKa3aHHBIX KPHBHX, B HampaBJeHHH
BO3pacTaHus napamerpa:
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4250. | (x®* — 2xy) dx + (y* —2xy) dy, rne C—
c

napa6osa
y=x* (—-1<<x<l).

4251, | (x* + y%) dx + (x* —y*) dy, rze C — Kpa-
c
Basn )
y=1—|1—x| (O<x<2).
4252, é}(x+y) dx 4+ (x — y)dy, e C — snaumo
C

—-’—:—+ za = 1, npoGeraeMellf NIPOTHB X0ja 4aCOBOH CTPEJIKH.
a

4253. J (2a — y) dx + xdy, rne C-— apka UHKJO-
HAbI

x=a(t—sin{), y=a(l —cos )
0 <t g 2n).

4254, 95 cty)de—(—9dy e € — oxpymuocTs

Lk ok
&'+ y® = a?, npoberaemas NPOTHB XOJa 9acOBOR CTPEJKH.

4255, §) dxtdy , rie ABCDA — KoHTyp KBaji-
Ix1+ 1yl
ABCDA
Bara c BepunuHaMn A (1, 0), B (O, 1), C(—1, 0),
©, —1).
4256. A% dx sin y -+ dysin x, rne AB — orpe3ok nps-

Mot Mexay toukamn A (0, nt) u B (xn, 0).

4257, dy arctg -f——dx. rie OmA — oTpe3oK na-
OmAnO
paboan y = x* u OnA — OTpe3oK npsAMOiH y = X,

Y6equBLch, YTO TNOALIHTErpajbHOE BbipaXKeHHE fB-
Jserca nonHbiM AudpepeHLHasOM, BLIYHCJIHTL CJeAYIOLLHe
KPHBOJNHHEHHbIE MHTErpasnl:

2,3 @, ~—4)

4258, xdy+yde., 4259, [ xdx+4ydy.
( 2) on

'—'lv »
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@, 3
260. [ (v+y)dx(x—y) dy.
. 1)
4,

4261, | (x—y) (dx—dy).

a -u

{a, b

4262, (ofmf(x+y) (dx+-dy), rae | («) HenpephBHA.
a0, e ra

4263, i—i;—‘iano.nb ayTefl, He NepeceKaloMuX
a. l)

ocu Oy.
Y {6, 8

4264, ( 2&xtyvdy
2 2
i, 0 '\/x Ty

yepes HayajJo KOOpAMHAT,
X2, )

4265. |} @ (x)dx -+ (y) dy, ¢ H Y — HenpephiBe

1 9
HEle QYyHKIHH,
3, 0)
4266. [ (x* + 4xy®) dx + (6x%y® — 54) dy.
=2, -1
a, 0

dy — .
4267. S -Ly)f—x- BJOJIb NVTeil, He TiepeceKaomux
w—y

BROJIb nyreﬁ, He OpoXoAfalHX

©, —0)

npamoit y = x.
@2, m

4268, S (1 ——gz—cosi) dx+(sin L4 Ycos —y—) dy
x2 x X x x
i, m
BJOMb nyTeH, He nepecekawoowux ocy Oy.
@, b
4269, [ e (cos ydx—siny dy).
© 0
4270. Jlokasarh, uto ecay f (u) — HenpephiBHaa (yHK-
wig H C — KYCOYHO IVIaAKHH 3aMKHYTHIH KOHTYp, TO

¢f *+y°) (xdx+ydy) =0.
C

Haiitu nepeoofpasnyio QyHKIHIO 2, eCau:
4271, dz= (x*-2xy — y?) dx+ (x*—2xy—y*) dy.
29—2383
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ydx—xdy
4272, dz= T
4273, dz— (4 2xy + 5y%) dx + (£ — 2xy + Y1) dy
(x+ y)?®
4274. dz = ¢* [e¥(x —y + 2) + y} dx +
+ e* [ev (x — y) -+ 11dy.

on+m+ly an+m+ly

4275, dz= i dx + oy

on+m+1 1
4276. dz-—W(ln —,——) dx
gn+m+1 RE Y

i (ln - )\dy, rie r=4/3+4%.

4277. Hoxasatb, 4TO A9 KPHBOJHHEHHOIo HHTErpana
cnpaBej/iHBa Cleflylollas OUEHKa:

Igde-l—Qdyl < LM,

rae L — anuna nytd uHterpauun v M = max 4/P% + Q*
Ha ayre C.
4278. OueHHTL HHTErpan

lp = @ ydx—xdy
R (2t xy+ g2
X’+lf‘=R’
Joka3sats, uro lim Iz =0.

R

BEYHCANTE KPHBOMHHEHHbIe HHTErpajhl, B3fiTble BAO/Db
NPOCTPAHCTBEHHMIX KPUBLIX (KOOpAWHATHas cHcTeMa npeas
noJaraeTcs npasofi):

4279. [ (y* —2°) dx + 2yz dy — x%dz, rpe C — KpH-

c
pass x =1, y =1, z= (0 € t < 1), npoberaecMas B
HanpaBJeHHH BO3pacTaHHUs NapaMeTpa.
4280. ( y dx + zdy + x dz, rae C —BHTOK BHHTOBOH
C

JHHHM X =acos L,y=asin ¢, z=bf (0 < ?<2n),
npoGeraeMblii B HalpaB/eHMH BO3PacTaHHA napaMeTpa.
4281. | (y —2)dx + (z—x)dy + (x —y)dz, 1€

[+

C —okpyxHocts x4+ gyt 422 =42 y=xiga(0<
< a < n), npoGeraeMasi NPOTHB XOja 4YacoBOH CTpesKH,
€CJIH CMOTPETb CO CTOPOHBI MOJIOXKHTENbHBIX X.

4282, j y*dx + 2 dy + x* dz, rpe C — uvacTb KpH-

C



