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npeo6pasoBath NOACTAHOBKOH X == ¢ (§) B ypaBHeHHe
Ay Ay =
o TPO-SL+Q®y=0,
TO
RPEQ®+QE QA=
={2p(x) ¢ () +¢ (][ ()32

3446. B ypaBnennn P (y, ¢, ¥'') =0, re ® — op

HOpOAHas (QYHKUHA NEpeMeHHHX y, Y, y'‘, NOJOXHTD

X

Sudx

y=e*

3447. B ypasuenun F (x%'*, xy', y) =0, roe F —
onHopoaHas (QYHKUMA CBOHX apryMeHTOB, NOJIOXKHTb
u=x.—y—l—-.

]
3448. Ilokasarh, 4TO ypaBHeHHe
yul_ (l + ylg) — 3yfyu§ = 0
He MeHsier CBOero BHJa NpH roMorpadHyeckoM npeobpasos
BaHHH
_ a;§ 4 b+ ¢4 g= a8 + b+ .
ekt at+ m+¢

YKasaHnue. Jannoe npeoGpasoBanve NpeJCcTaBHTL B BHZA
KOMNO3HUHH NpPOCTEAIIHX npeobGpasoBaHuit:

x=aX+pY+y.y=Y;
X = =L
X, ' Xy
Xi=a+m+te Viy=at+ bam+tcp.
3449. Hoxasartb, 4TO weapyuas
_ x" (I) __i x' (t) 3
st ===+ [+

He MeHSeT CBOero 3HayeHHs NpH APOGHO-AHHEHHOM npeoGs
pas3oBaHHH:
y= ax(t)+ b

o (0Ld (ad—bc = Q).

INpeo6Gpa3oBare K MOJSAPHEIM KOODAMHATaM r H ¢, Noe
Jdaras x = rcos ¢, y = r sin ¢, clelyioijke ypaBHEHHAL
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d
3450, -2 . *t¥
dx X~y

3451. (xy'—y)? = 2xy (1 + y'?).
3452. (x* + yH)%" = (x + yy').
3453. IlpeoGpazopaTh K NOJNSIPHLIM KOOpAHHATaM Bhls

x ’
panenye ~F 8
xy —y

3454. KpuBu3Hy nsocko#t KpHBOIi
— 92
(l"l‘ ylx2)3/2

BHIPa3HTb B MOJAPHHIX KOODAHHATaX r H Q.
3455. B cHcreMe ypaBHeHHid

-§~’t‘-=y+kx(x’+y*). -%"f-= —x+ky (& +4)

nepeiiTH K NOJSPHBIM KOOpAHHATaM.
3456. [IpeoGpasoBaTh BhpaxkeHue
dty dix

v PTIEAPT I

vBeasa HoBble GyHKwiu r = 4/ x2 + g, ¢ = arctg L.
X

3457. B npeobpazosanuu Jlemandpa Kaxao#h TOUKe

(x, y) xpuBOii y = y (X) CTaBHICA B COOTBETCTBHE TOYKa
(X, Y), rze

X=y, Y =xy—y.
Hafitu Y', Y u Y'".

BBoxsn uHoBble He3aBycu:ble nepemehtble § u 1), peliuTh
CeAYIOUIME ypaBHEHIIs:

3458, -2 % | ecqn E=x+yu n=x—y.
ox dy

3459. yﬁ-——x—a—z--—-O. ecnu E=x n n=x2+44*,
ox 7

3460. a -2 152 —1 (a5£0), e t=x u 1=
ax dy
=y—bz.

0z 0z _ -
3461. x—; +y—5-y--—z, ey E=xu 1

«e
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TpuHuMan 4 ¥ v 32 HOBble He3aBHCHMbHE NepeMeHHhL,
npeoOpa3oBarh CJefylolHe ypasueuua:

3462, x—+«\/l + 42 ——=xy, ecn u=Inx 4 o=
=ln(y+1+4%)
3463. (x+y)~a-z—-—(x--y)—a—z—=0, el U =
ox dy

=In4y/x®F¥ u u=arctg —y—.

3464. x——-+ ———z+\/x2+y’+z*. ecau

u=<Lu v=z+1/x2+y T2,
X

3465.x-§%—+y—‘2—=-—§—-. el u=2x—2% ¥u

3466. (x+z)—gi—+(y +z)-%;—-=x+y+z, ecan

U=x+2 U V=Yy-2
3467. IIpeoGpasoBaTh BHipaXkeHHe

(+e) Tt e+ o) S (@ —et,

NPHHAB 32 HOBbie HE3aBUCHMblC NEPEMEHHLIR

E=y+tze* n=x-+tzeV,
3468. IlpeobpasoBarb Bblpa)xeﬂue

(5)+

X = uv, y=—;—(u’—v’).

noJiaras

3469. B ypaBHeHHH
du du Ju
— +73-y— +-Z -0

oonoXuth & = x, 1 = y—=x, [ = z—x.
3470. IlpeobpasoBaTh ypaBHeHHe

0z 0z
x—2) — +y-sy—=0.

23-2383
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NpUHAB X 3a QYHKUHIO, @ y H Z — 33 He3aBHCHMble fepe-
MeHHble,
3471. IlpeoGpa3oBaTb ypaBHeHHe

=22 +y+2) == =0,
X dy

npunsaB x 3a QYHKUMIO, @ 4 = y—2, UV =y -+ z — 32 He-
3aBHCHMbIE TlepeMeHHbIe.
3472. IlpeoGpasosath BHpaxeHHe

A= (_EE_ :
ox
NpHHAB x 32 QYHKUHIO H 4 == X2, U = yz — 34 HE3aBHCH-
Mbie nepeMeHHbie,
3473. B ypasuenun

du Ou u

W+ztu) - FeEtztu) o Etytu) o=
=x+y+z

NOJIOXHTH:

E=x—u MN=y—u, &=2—u.

MMepeiiTH K HOBLIM NepeMeHHHM u, U, W, IAe w =
= w (u, v), B CACAYIOMHX ypPaBHEHHSX:

0z
3474. _/-—;---x-a-—(_/—-—x)z. ecay
u=x¥+12, v=—;—+—y—. w=Inz—(x+vy).
3475. x’—‘3—z-+y’—qz—_-=z’. ec/H
ox dy
u=2Xx, vﬁ_—.—_—.—l—.' w_-—_—.l_-.-—-—l-
Y x F x

Oz 9
3476. (xy+2) P +({1— 1 o x+yz, ecau
U= yz—x, v = x2—Y, W = xy—2.

gz \? az 62
3477. x-a- +( ) —_, ecam

x=ue®, y=ue®, z—we".
38478. IlpeoGpasoBaTh BhpakenMe

= (=5 )
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fnoJiaran

u=1Iny/ x4+ y* v=oarctgs, w=x+y+2,
re w=w(u, v).
3479. Ilpeo6pa3oBaTh BhipaMeHHe
0z , 0z

D e e

ox  ay
nonaras u = xe?, v = ye*, w=2¢?, A W = w (4, v).
3480. B ypabueHun

ou ou o
X — —_—2
ox +y Oy +

u xy
= —
0z + z

b 4 "
nonoxutb: E=—, n =%, { =2 w=—, rrew =
z Z

N 2
=wE n0.
IIpeoGpa3oBaTh K NOJAPHLIM KOODAHWHATAaM r H @, NO-
Jarafg x = r cos ¢, y = r sin @, cjaeayiouHe BbIpaKeHHS!

du du ou ou
W= — —y —, 3482, w=x—+y—
3481wxay yax 3 wxax—l—yay.
Oou \2 du \3 otu Pu
3483, w={— —). 3484, w= —_—,
w=(5) +(5, W= T o
d%u u d0%u
3485. w=x® 2 .
w=x ox? +2xy 0x dy ty dy®
d% 0% a2z
86, w =yt —2x, 2
3486. w=y ox? Y dx Oy T doy®
0z 0z
x—- Ty o)
3487. B Bopaxenun
<08 % s
dx Oy oy Ox
fIOJIOXHTD X == 7 COS @, Yy = r sin @.
6’u I otu .
3488, Peluuth ypaBHeHH o =8 o BBeJA HOBHIE

HE3aBHCHUMBIE NEpeMeHHble
E= x—at, n = x + at.

[MpussaB u M U 3a HOBble HE3aBHCHMLIE NepeMEHHbe,
npeo6pa3oBarh CJAeAyiOlHe yPABHEHHA:

23*
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d% 0% &’z 0z 0z
3489. 2 o + ox 9y — W +-a—-+'—é'—y—-—0. €CH
u=x+2y+ 2 u v=x—y—1.

2) 92 o P2 02 0
3490, (1+#) =+ (1 + 4 oo +x - +y - =0
e u=In(x+4/1+x5) a0 v=In (y +4/ T+ .
3401, ax* 22 4 obey %2 L op % 0 (a,bc—

Ox? 0x oy oy
NOCTOSIHHBY), €cIH u =Inx u v=Iny.
&z 0%
92, — 4+ ——=0, ecn
3 o o H
= e— Y E— Yy .
o4y B4yt

Pz 02 | e,
3493. ax=+ ay‘«}-mz 0, ecan

x = e“cos v, y = e*sin v.

0%z 0%z 1 0z
3494, P —y 2 o (y=>0), ecnu

u=1x—2+/ynv=x-+24/.

3495, 022 2 %2 _0 ecm u=xy u v=-%.
Ox3 y

oy?
3 92 (3 O 4 a0
3496. x P (44 323 +y o 0, ecin

a=x+y u 0=-:;-+—l-.

Y
ik & 0% d
3407. xy—;,;’,——-(xwy') — ;y + xy a;, +y—5§-+

+x-ai-=0, eciiu u=-—l-(x’+y’) H U=uxy.
dy 2

9% . % . 0%
3498. «? —ExT-—2x siny —- % +sin%y rr =0, ecax

u=xtg-z— H U=x.

3499, x—g-z—i——-y-iz;—.—:o (x>0, y>0), ecau
X dy
x=(u-+ v)ny=(@u—u?
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%z dz \3
3500. %0y _(1+a—y) » €CJH

y=xHUV=y+ 2
3501. C noMmouubio JMHeHHOHA 3aMeHbl
E=x+hly, n=x+ Ay
ripeobpa3oBarbh ypaBHEHHE

o%u d*u o
A -5 1+ 2B PP +C o =0, 0y
rae A, B u C — nocrosinnne # AC—B? < 0, K Bu1y
d*u
, =0.
ctan

Haiitu o6muii Bua QyHKUMH, yAOBJAeTBOpsAlOlEeH ypas-
"eHHio (1).

3502. Jdoka3satb, uTO BuA ypaBHeHHa Jlanaaca

0%z 0%
220

ox? + oy
He MeHsAeTcss NpH Jio60f# HEBRIDOKIACHHON 3aMeHe nepeMeH-
HBEIX

Az =

x=(P(u' U), y=¢(u9 v),
YAOBNETBOPSIOWENA YCIOBHSAM:

99 _ 9y op _ __9¢
w  w ' w du
3503. [lpeo6pasoBaTh ypaBHeHHA
a) Aue-24 1 % 0, 6) A(Aw)=0,
o0x? ay?

nonaras u = f (r), rae r = 4/x* + 4>
3504. Kako#t BHA mpHHMMaeT ypaBHEHHe
0w
0x 0y +ow=0,
w = [ (u),
rie u = (x—xo) (§—Yo)?
3505. IlpeoGpasoBaTb BHpaxeHHe

o*u u ou
A=x —_—
axt Ty ax dy T’

eCJ/IH [MOJIOXKHTDb

nonaras
x+y=X, y=XY.
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3506. IloxasaTh, YTO ypaBHeHHe
0% q 02 02
——— e Uy —>) — 3,2,
o T2 —+2y—) % +x%yz=0
He MeHseT CBOero BHAA NpH Npeo6pa3oBaHHH NEepeMEeHHBIX
X=uvny= 1
v

3507. ITokasarh, uTO ypaBHeHHe
0%z 0%z i
2— =
0x? + 0x dy + ay? 0
He MEHSET CBOEro BHIa NPH 3aMeHe NepeMeHHHIX
u=x+zunv=y-ta2

3508. IlpeoGpasoBaTh ypaBHeHHE

xy d'u +yz d0%u +xz Pu =0,

dx dy Oy 0z dx 92

gonaras
x=nf, y=t, z=_§n.
8609. IlpeoGpasoBaTk ypaBHeHHe
a2 il
a’z+a’z+a’z+ z+a' +6’z -0,
on ox; o3 0Ox;8x, 0x, 0xy 0x,0x3
nonaras
Y= Xa + Xg—Xy, Ya = X3 + x3—xy Y3 = x; + Xg—x3.
3510. [lpeo6GpasoBath ypaBHeHue
a O%u Pu

Pu

q 0%u Pu 2
* ox3 +y‘ dy* Tz 02 T2y Ox0y +2xz Ox 0z +
Pu
2 =
+2y2 % 5 0,

noJiarasa
§=L’ n:.ﬁ.. C:-_y_z.
x X

Vxasanue 3anucars ypasnenne B Buse A2u—Au=0,
rae

a a 7]
A=x— —_—t—,
0x Ty dy + dz

3511. Bupaxenns

su=(3) +&G )+ ()
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I
0u 0u o%u
ox? + oyt + 0z2*

npeo6pa3oBaTh K chepHYECKHM KOOpAHMHATaM, noJarasl

Agu =

x = rsin 0 cos @, y=rsin O@sing, z=rcos 0.

Y & a3akue. 3aMeHy nepeMeHHHIX NPEACTABHTL B BHIE KOMe
NO3HUHHK JABYX HaCTHYHHX 3aMeH

x= Rcos®, y= Rsing, z= 2

U
R=rsin8 ¢=¢, 2= rcos 0.

3512. B ypaBHeHuu

0% 0% dz \? 9z \?
2 =[(-— —_
(6x?+6y“) (ax)+(6y

BBECTH HOBYIO OYHKUMIO w, mosaras w = 2%,

[MpussaB u M v 3a HOBbie HE3aBHCHMblE NEpeMEeHHbIe
H w= w (4, v) 32 HOBYIO QyHKUHUIO, Npeobpa3osarb cJje-
JyloliHe ypaBHEeHHS:

0% 0z 2 x
3513. 2 —=-—, e u=-— =
y ay? + dy x " y ' V=%
w=xz—Y.
0%z 0%z 0%
3514, —_ =0, = .
Py 2 3% 99 + " ey u=x-ty,
v=-"2L, w=-2-.
x x
0% 0% 0%
515. = s =
3 P +2 3735 + o 0, ecanu x4y,
V=X—y, W=Xy—2.
0% 0% 0z x+y
3516. : — J ==
o T axdy Lar” 5 e u 2 !
U= x—;y y W=2¢Y.

%2 0%z y 9%
3517. -2 2L Y 2L =
— o +(1 + 0, ecay

u=x, v=x+y, w=x+y+2z.
0% 0%
3518, (1 —x? — =X — 2.
(1 —+) —+(1—y¢) i Ty
ecqH x=sinuy, y=siny, z=e",
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0% 0%z 0z 1
(1=t —_ —2% ————2=0
3519. (I1—x) éx” ay* ox 4
(x]<<l), ecan u=— (y + arccos x), v = —;— (y — arccos x),
4 re——p
w=2zy l—x*,
gl 0
ik %2 ox oy
20. =2 —
35 ox2 + ay? x2—y?
—BEEDE (yi> iy e u=x4y v=x—p,
(= —y?)?
Z
w =
Xt — gt
3521. l}oxa3a'rb YTO BCAKOE ypaBHeHHe
axay te —_——ﬁﬂb —-—-APCZ__
(@, b, ¢ — nNOCTOsAHHbIE) NyTeM 3aMeHbI

2= ueax"i'ﬂy’

riae @ M B — nocTosiHHBIE BeNHYMHH M & = U (X, y), MOXKHO
NPHBECTH K BHAY

0%y
4au=0 (¢ =const).
9x0y
u ou
3522. Ilokasarb, 4TO YpaBHeHHe =-—— He u3-
dax? dy
MeHsieT CBOEro BHIa NpH 3aMeHe NepeMeHHHX
’ X ’ 1 ’ "%.'
x=-—,y=—-—-—,u= ._e y,
y Y Yy
rie u' — QyHKUMA nepeMeHHbIX x' H y'.
3523. B ypaBHeHuH
0.
rie = % 4g="2 nonomurs u=x+z2 v=
Ox dy

=y+2 w=x-+y+ 2 cuutas, 40 w = w (4, v).
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3524. B ypaBreHuH
6!‘ 2 62u

2 614 9 —
el rwrate s e

Ou \2 ou \2 du
—_— U —— 22—
x) +(’/ dy +( oz
NONMOKHTE X =eb, y=¢", 2=e, u=2¢% TI8 W=

=wE,n 0.

3525. Ilokasarb, uTo BuA YypaBHeHH:
a2z 0% _ 0%z )2=0
dx Oyt dxdy
He MeHsieTcsi NpH Ji060M pacnpefieleHUH poJiell Mexay

TNepEMEHHBIMH X, Y H 2.
3526. Pewmntbh ypasHeHue

2 g2 2 2 5
(_(;i 0% __2_175__6{_ 9% 0z 0% =0,
Y

ox? dx 0Oy Oxdy 0x oy?

NPHHAB X 32 QYHKUMIO OT MEpeMeHHBIX Y H 2.
3527. Ilpeo6pasoBarh ypaBHeHHe

az 0% 0z 0z i
+2B (-—- 2
( ax? ox 0x6y +
+C ax ay) P
npuMeHss npeobpasosanue Jlexcandpa
az a0z 0z 02
T — Y T e— Z = X ——— s e——
ox oy ’ 9 + dy A

re Z=2(X, Y).

§ 5. FeoMeTpHyecKHe NMPHAOKEHHSA

1°°. KacateabHas nNpaMas H HOPDMAaJNBLHaA
NAOCCKOCTDL., YpaBHeHHe xacameasnod npamod K KpHeoR

x=0 (), y=v%(), 2= %)
B TouKke ee M (x, y, 2) uMeer BuA
X—x Y—y 2—z2

dx _ti_l_/_ dz
dt dt dt

ypasnenue HOpMAAbHOU naockocmiu B STOR TOUKe!

—(X—x)+ (Y y)+-—-(Z-z)-0.
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2°. KacateasHas naockKocTbh H HOPMadas.,
YpasHeuue Kacameavnod naockocmu K NOBePXHOCTH 2 = [ (x, y)
B Touke ee M (x, y, 2) HMeeT BuA

Zoz= P (X + 2 v —y.
ox dy
VpaBHeHne Hopamaru B Touke M ectb

X—x Y-y Z-—2

0z 0z —1
ox dy

Ecau ypapHeHHe TNOBEDXHOCTH 3a4aHO B  HeABHOM Bufe
F (x, y, 2) = 0, 1O COOTBETCTBEHHO HMeeM:

oF oF oF
S (X =)t —— (Y —p) + —— (Z—2) =0
O0x dy 0z

——ypaaueuue KacateJbHOi MJOCKOCTH M
X—x Y—y 2Z—2
oF  oF  oF
ox dy 0z

— ypaBHeHHe HOPMaJiH.

3. Ornbawman KpuMBasa ceMeficTBa nNAao-
¢cKHX XpuBHX. Ozubaowas Kpusas oaHonapameTpHUECKOro
cemeiictBa KpHBHX f (%, y, @) = 0 (« — napaMeTp) yaoBreTBOPsieT
CHCTeMe YDPaBHeHHI:

Fr, yo @) =0, fa (x, y, @) =0.

4. 0rab6apouwans NOBePXHOCThL ceMeficTBA
nosepxHoOcTei#h. Qzaubawwan nosepxnocms OfAHONAPAMETDH-
ueckoro cemeicrsa nosepxyocreii F (x, y, 2, @) = 0 ygoBaersopser
CHCTeMe YPAaBHeHHH:

F(x,y, 2, &) =0, Falx, y, 2, @) = 0.

B caywae aBymapamerpuueckoro cemeiictsa nosepxHocTell
®(x, y, 2, @ B) = 0 orubaowias nOBEPXHOCTL YHOBJETBOPSAET
CAeAYIOUUM YPaBHEHHAM:

®(r, y, 2 & B)=0, Galx, y, 2. @, P) = 0,
®p(x, v, 2, @, B) = 0.

Hanucate ypaBHeHHS KacaTesMbHBIX NPAMBIX M HOp-
MaidbHBIX IVIOCKOCTEH B JaHHHX TOYKAX K CJAeLYIOUMM
KPHBbIM:

3528. x =acosacosf, y=asinacost, z=asin¢
B TOYKe [ = [,.

3529. x = asin%, y=>bsintcos?t, z=ccos®*¢; B

k14
TOYKe ¢ = —,
4
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3530. y = x, 2= x% B Touke M (1, 1, 1).

3531. x2 + 22 = 10, y* + 2® = 10; B Touke M (K 1, 3).

3532, x*+yP+22=6, x+y+z=0;B Touke M (1, —2,1),

3533. Ha xkpusoit x=1{ y= 1 =2z={ wyalith
TOYKy, Kacare/pHas B KOTOpOil napasebHa [JOCKOCTH
x+2y+2z2=4.

3534. JloxasaTh, 4TO KacaTeJabHasi K BHHTOBOil JIHHHA
x=acost, y=asint, z= bt obpasyer NOCTOAHHHA
yroa ¢ oceio Oz.

3535. Hlokasarb, 4TO KpHBas

{ .
x=aecost, y=ae'sint, z=a'

nepecekaer Bce ofpasylouwe Konyca x? 4 y? = z* nop
OHHM H TEM JKe YIJIOM.
3536. Ilokasarb, YTO JIOKCOAPOMaA

tg (—’:—- + _;_p_) = et (k= const),

e @ — noarora, Y — WIKPOTa TOYKH cdepsl, nepeceKaer
BCe MepUAHaHB! chephl NOj NMOCTOSHHBIM YI/OM.
3537. Haiitu Tanrenc yrsa, o6pa3oBaHHOrO KacaTefibe
HO@l B TouKe M, (x,, yo) K KpHBOH
X —Xp Y—Y

Z=f (x' y)v =

cos o sina

rae f — nubdepenuupyemas GyHKUHA, ¢ MIocKocThio Oxy,
3538. Haiitn npoussoanyio GyHKUHH
X

Vgt s

B Touke M (1, 2, — 2) B HanpaB/ieHHH KacaTesIbHOH B TOR
TOYKe K KPHBOIl

x=1 y=20 z=—2

u=

Hanucate ypaBHeHMs KacaTe.bHOM NJAOCKOCTH M HOpP-
Ma/H B YKa3aHHBIX TOYKAaX K CJAEAYIOUIHM NOBEPXHOCTSMI

3539. z = x% + y% B Touke M, (1, 2, 5).

3540. x* + y?® + 22 = 169; B Touke M, (3, 4, 12).

3541. z = arctg—-y—; B TOUKe Mo(l,l. -3-‘-)

x 4
3542. ax® + by? + cz* = 1; B Touke M, (%o, Yor Zo)e
3543. z=y+In -’:—; B Toyke M, (I, 1, 1).
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3544. 2%z 4 vz = 8; B Touke M, (2, 2, 1).
3546. x=acosycosp, y=bcosysing, 2z=
= ¢siny; B Touke M, (P, Vo).
3546. x =rcos¢, y=rsing, 2 =rciga; B TOUKE

My (@, 70). .
3547. x =ucos v, y = usin v, 2 =av; B Touke M,
(“o’ Uo)-

3548. Haiith npejensbHoe MOMOKEHHE KacareJbHOH

NNOCKOCTH K NOBEPXHOCTH:
x=u+v, y=ut+ v z=ud+ 03

Koria Touka KacaHus M (u, v) (4 5= U) HeOrpaHHYEHHO
npubamxaerca K Touke Mg (4o, o) NHMHHM Kpas u = v
NOBEPXHOCTH.

3549. Ha nosepxnocrn x* + 24® + 32 + 2xy +
- 2x2 4+ 4yz = 8 HalTH TOMKH, B KOTOPHIX KacareJibHble

NNOCKOCTH MapanjefbHbl KOODAHHATHBIM IJIOCKOCTAM.
3550. B xakoil Touke 3aaHNCOUIA

2 ¥t 2
Tt =l
RopManb K Hemy o6pasyeT paBHble YIVIH C OCSIMH KOODZH-
Hat?
3551. K noeepxHoctn x* 4 2y + 32 = 21 nposectn
KacaTe/IbHbe MJIOCKOCTH, MapajJenbHbie MAOCKOCTH
x4+ 4y + 62 = 0.

3552. Ilokasarb, 4TO KacaTe/bHble NJOCKOCTH K NOBepX-
HOCTH xyz = a® (a > 0) o6pasyior C NAOCKOCTAMH KOOp-
AMHAT TeTpa’dlp MOCTOSHHOro obneMa.

3553. [okasarb, YTO KacaresbHble MJIOCKOCTH K MOBEPX-

HOCTH ‘ _
Vx +4/y + 4z =4/a (@>0)

OTCEKaloT Ha OCHAX KOODAMHAT OTPe3KH, CyMMa KOTOPHIX
NOCTOSIHHA.
3554. JlokasaTb, 4YTO Kacare/bHble MJIOCKOCTH K KOHYCY

-4(2)

NpPOXOAAT Yepe3 ero BepLUHHY.
3555. dokasarb, 4TO HOpMajH K NOBEPXHOCTH Bpaile-

HUR
z=f/ P+ F+0
niepeceKkaloT OCb BpAlUCHHA.
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3556. Hafitu npoekuun sanuncouia
B+t 2—xy=1

Ha KOOpAHHATHbIE MJIOCKOCTH.

3557. Ksagpar {0 < x <1, 0 < y < 1} pasbur na
KOHeYHoe uyHcJ/0 vactefi o auamerpa << 8. OueHHTb cBepXy
yucao O, eciH HanpaBlleHHA HopMaJiell K NOBEPXHOCTH

2= l—x?—y?

B JMo6bX Toukax P (x, y) u P, (x,, y,), NpHHaANEKAWHX
OAHON H TOH e 4YacTH ¢, OTJHYAIOTCHA MeHblle yeM Ha 1°,
3558. Ilycrs

z=7Ff(x, y), rie (x, y) € D, )

~— ypaBHeiiMe NOBepXHOCTH H @ (P,, P) — yron wmexny
HopMa/iAMH K mosepxHoctd (I) B Toukax P (x, y) € D
u Py (xy, y,) € D.

Jokasatb, uTo ecau objactb D orpaHuueHa W 3aMKHyTa
u dyHxkuma f (x, y) HMeeT orpaHHYeHHbie NPOH3BOZHbIE 2-TO
nopsiaka B obaacty D, To cnpaBelnHBO Hepasercméo JIa-
nyxoea

¢(P1»P)<C9(P19P)t (2)

rie C — nocrosaHHaa u p (P,, P)— paccrosnue Mexuy
TouKamu P u P,.

3559. Ilox kakuM yraoM mnepecekaeTrcs UHJHHAD
x% 4+ y® = a® c nosepxHocTei0 bz = xy B oOweh TOuKe
M, (X0, Yo, 29)?

3560. Ilokasarb, YTO KOOpAHHATHEIE NMOBEPXHOCTH cde-
puuecknx KoopiaumHatr x4y 422 =r% y=x1tge,
x? 4+ y? = 2% tg?0 nonapHO OPTOrOHa/BHHI.

3561. Ilokasats, uyto cdepnl x% + y? + 22 = 2ax,
x4y + 22 = 2by, x* + y* + 2* = 2cz obpasyior TpuU-
OPTOTOHANBHYIO CHCTEMY.

3562. Yepes kaxayio Touky M (x, y, 2) npoxogar npH
A=2x, A=2A;, A= 2A; TPH NOBCPXHOCTH BTOpOro noO-
paaka:

i i il 1 b 0
dnw T aom Taw = (@>b>¢c>0).

JlokasaTb OpPTOrOHaJbLHOCTb 3THX MOBEpPXHOCTEH.

3563. Hafitn npousBoaHyl0 ¢YHKUHH # = x—+y-+2
B HanpaBJeHUH BHelHe# HopMaaH chepnt x +y + 2 =1
B TOuKe ee My (x,, Yo 20).
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B xakux Touxax cepbl HOpMaibHaa NPOU3BOAHAs YHK-
UMH 4 HMeeT: a) HauGoJbluee 3HayeHHe, 0) HaHMeHbllee
sHayeHHe, B) paBHa HYJIO?

3564. Haiitn npoussoanyio pyHkuun u = x* + y? + 2*

o x3 3
B HanpasJi€eHHH BHEIUHEN HOpMAJIH 3J/THIICOHAA —~ + —'l-;-’—' +
a

2
+-;—=1 B Touxe ero M, (Xo, Yo» 20)-

3565. Ilycts ?a'-‘— H _g_v____ HOpMa/IbHble NPOH3BOAHBIE
n n
GyHKIMH ¥ H U B TOuKe noBepXHOCTH F (x, ¥, 2) = 0. Jo-

o
an °

Haiitu oru6aroliine ogHonapaMeTpUyecKHX CeMeACTB nJo-
CKHX KDHBBIX.

3566. xcose -+ ysina = p (p = const),

3567. (x—a)? + y4* = —‘f;—

3568. y = kx + —:— (a = const).
3569. y* =2px +p2.

3570. Ha#itn kpuBylo, oru6aeMyio OTPE3KOM IJHHBL [,
KOHIBI KOTOPOrQ CKOJB3AT MO OCAM KOODAHMHAT.

3571. Hafith oru6aiomylo S11MNCOB -:—:-—1—-%:—-:1,

F) !
Ka3aThb, YTO —— (4¥) = 4 ~—— -+
on on

UMEIOUWKX NMOCTOAHHYIO NJIOIMAaxb S.

3572. Hadtu orubarowmyio TpaeKTopuil CHapaaa, BHINY-
MEeHHOro B 6e3BO3AYIIHOM NPOCTPAHCTBE C Ha4aJbHOH CKO-
POCTBIO U, NPH BapbHPOBaHHH B BEPTHKANbHOR NJIOCKOCTH
yraa 6pocanus a.

3573. Hoxkasarb, uto orubaiomas HopMmaaed NJIOCKOH
KpHBOA €CTb 3BOJIIOTA 3TOA KPHBOH.

3574. Hccnemosath XxapakTep OUCKPUMURAHMHBIX KPU-
ebix ceMeficTB caelylOMMX JHUHHA (¢ — NepeMeHHbI mna-
pamerp):

a) KyGuuecknx napabon y = (x—c)3

6) nmoaykyGuueckux napabon y® = (x—c)3;

B) mapaboa Heiasn y° = (x—0)3%;

r) crpodonn (y—c)? = x> 2 _%

at x

3575. Onpezesnuth oruGaioulylo ceMe#cTBa ILApOB pa-
auyca r, UEHTDH KNTODLIX PACIOIOMKEHB! Ha OKPYIKHOCTH
x=Rcost y= Rsint, z=0 (t{ — napamerp, R >r).
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3576. Hafitu oruGaromyio ceMeficTsa IiapoB
(x—¢ cos a)? + (y—t cos B)® + (2—1£ cos-p)? = 1,

rae cos’a -+ cos?P + cos®’y = 1 B ¢ — nepeMeHHBIH ha-
pamerp.
3537. Onpegenutsh oru6aiolmyio cemeficTBa 3JJIHICOH-

2 2
x0B %——}- -%—,-4.—;— =1, o61eM V KOTOpHX MOCTOAKeH.

3578. Haiitu oruGaiomyio cemeficrBa cep paauyca p,
LIEHTPH! KOTOPHIX PACHO/IOXEHb HA NOBEPXHOCTH KOHyca
x4 2= 2%

3579. Ceersllasics TOYKa HAaXOAHTCA B Hauase KOOPAM«
Hat. Onpesie/IiTh KOHYC TeHH, oTGpachiBaeMoii apoM

(x—x0)? + (y—yo)® + (z—2))* < R?,
ecn 12 + 43 + 22> R
3580. Haiitu oruGalomyio cemeficTBa mJockocreit
z2—2y = p (x—x) + ¢ (4—Yo),
ec/H NapameTpH p H ¢ CBA3aHHl ypaBHEHHEM
pP+¢d=1

§ 6. dopmyaa Teilnopa

1° dopmyna Tennopa Ecau dynkuus [ (r, y)
HMeeT B HEKOTOPOH OKPecTHOCTH TOuKH (a, b) HenpepHBHhe Bce
yacTHHeE NPOH3BOANLE A0 N -+ | MOpAAKa BKAIOMKTENLHO, TO B 3TOA
OKPECTHOCTH cnpaseannna ¢opmyaa

[, ) =1 (a, b+

C 1 2 a
Z:_ —a) 2 (g~ b) - F (@ O)FRa % ¥
+A i [(x Q-+t e—b % Ji(a )+Rale ) ()

rae
1

0 4 nit
R"(x'y)=-m[(x—a)_&—+(y_b)_é;-] b 4
Xfl@a+0,(x—a), b-4-6,(g b))
0< 6, <.

2. Pan Tefiaopa. Ecan dyuxuua [ (x, y) Geckoneuno
andpepennnpyema u-lim Ra(x, y) = 0, 10 3Ta GyHKUMA ROMYCKaeT
A-p00
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npeaAcTaBaeHHe B BHJe CTENEHHOro psaa

P o=f@ o+ Y — 1460 @ b e=a' -0l @)
i

Yactuue cayuyad ¢opmya (1) un (2) npu @ = b = 0 coorBercr-
BeHHO HOCAT HaspaHusl @opayast Maxaopena w pada Makaopena,

AnanornyHsle GOPMyJILI HMEIOT MecTO AAA QYHKUMY GoJee ueM
RBYX NepeMeHHHX.

3°.Ocobne TOYKH NAOCKHX KPHUBHX. Touxa
M, (x4, yo) nuddepenunpyenoit xpueoit F (x, y) = 0 HasuBaerca
ocobod, ecqH

F (xq, yo) = 0, F;(xo, Yo) = 0, F;,(xo. Yo) = 0.

IMycts My (xp, Yyg) —H30NHDPOBAHHAZA ocobaf TOUKA

xpusoit xsacca C» u uncaa
A=F, (x090) =0, B=Fy, (0, y0), C=F; (xa 4o)

#e Bce paBHu Hymo, Torna, ecau

1) AC—B2> 0, 10 My ~— usoauposanras mouxa,

2) AC—B%* << 0, to My - dsodnas mouxa (y3en);

3) AC—B*= 0, 10 My — mouKka e03spama UMM UIOAUDPOSAHs
Hasa mouka.

B cayyae A = B = C = 0 po3MOXHH G6oJiee CJOMHHE THIA
0co6bX TOYeK. Y KDHBHIX, He NPHHAAJAEKAMWHX KAacCy IMaAKoCTH

C?, moryr 6uTh ocoGenHocTH GOJee CJIOKHOR NIPHPOABI: MOYKYU
npexpauienud, yaro8bie mo4Kku u Ap.

3581. ®yukumio f (x, y) = 2x°—xy—y>—6x—3y + 5
pasjoxutb no dopmyae Tefiiopa B OKPECTHOCTH TOYKH
A1, —2).

3582. Qymkumio f(x, y, 2) = x¥ 4 4® 4 28 — 3xyz
pasyoxurb no ¢opmyne Teityiopa B OKpecTHOCTH TOYKH
AQ, 1L, D).

3583. Haiitu ngupameuue. nonyyaemoe GyHKuMeH
[ (x, y) = x*y + xy* — 2xy, npu nepexose OT 3HaYeHHH
x=1y=—1Kk3HaveHuaM x, = 1 4+ h, y, = — 1 +£.

3584. Pasnoxutb f (x + h, y -+ &k, z -+ 1) no ueanm
NMOJIOKUTENbHBIM CTENeHSAM BeJHUMH A, B M [, ecau

f(xt I’ 2) =
= Ax® 4 By® + Cz® 4 2Dxy + 2Exz+ 2F yz.
3585. B pasnoxenun dyukuuu f (x, y) = x¥ B oKpecr-
HocTH ToukH A (1, 1) BHNHCATh Y/eHH JO0 BTOPOro NOPAAKA
BKJIIOYHTEJIBHO,
3586. Pasnoxurs no dopMmyse MakjopeHa IO U/EHOB
YeTBEPTOro NOpPAJAKAa BKJIOYHTEIbHO (YHKIHIO

f(x, y) =/ T—x*—y2
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3587. BroiBectu npuOaHMeHHBle (GOPMYJBI C TOYHOCTHIO
#10 YJEHOB BTOPOro NOpsfKa AJf BbIpaMeHHi:

cos x 14+ x+y
_— tg ——=,
3) cosy ' 6) arctg t—x4y
ecain |x| ® |y| Maabl mo cpaBHerHo ¢ 1,
3588, YnpoCTHTb BhIpaXeHHe
cos (x + y -+ 2) — cos x cos y cos 2,

CYHTas X, y, Z MaJbIMH No aGcoIOTHOH BeJHYHHe.
3589, Oynxuu0

F( ) =— U b )+ (s g+ +

+ [ —h, g) + [ x y—m 1 —[(x, 9)
PAa3NIOKUTL NO CTENEHsAM f ¢ TOYHOCTbIO A0 A
3590. Ilycrs f(P) =f(x, y) u Pi (x;, y) (i =1, 2,
3) — BepIIHHBL! MPABHJABLHOTO TPEYTrOJbHHKA, BMNHCAHHOIO
B OKPYXHOCTb C LEHTpoM B Touke P (x, y) pamuyca p,
npuyeM x; = x -+ p, y, = y. Pa3noxurs no uennM no-
JIOXKHTE/ILHBIM CTENEHAM P C TOYHOCTHIO 10 p* QYHKUHIO

F(p) = — F(P)-+F(P)+F (Pl

3591. Pasnoxutb no creneHsam h u & byHkuuio

Axyf(xr y)=f(x+h0 y+k)‘f(x+hv y)——'
—f(x y+ k) +fx g
3592. Pa3noxuTh no creneHAM p QyHKLHIO

n
F (p) =%of [ (x+pcos g, y+psin g)de.

Paznoxurs B paa Maxaopena caepywoune GyHKUMK:

3593. f(x, y) = (1 + )™ (1 + "

35%. f(x, yy =In(l + x4+ ).

3595. f(x, y) = e siny.

3596. f(x, y) = e*cos y.

3597. f (x, y) = sin xsh y.

3598. f(x, y) = cosxchy.

3599. f (x, ) = sin (x* + 4?).

3600. f(x, ) =In(1 +x)In(l 4+ y).

3601. Hanucats Tpu unena pasnoxexus B paa Makso-

pena ¢yuxkuun f(x, y) = g (1 4+ x)*v dt.
24-—2383
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3602. Dyukuuio e*+¥ pa3nOXHTL B CTENEHHOH pAA No
uenbiM MOJNOXHTEBHBLIM CTeneHaM OHHOMOB x—1 u y 4 1,
3603. Hanucarp pasnoxenue B paa Tefsopa ¢pynkuuu

fx, 9= -i;-s okpectHocTi ToukH M (1, 1).

3604. ITycts 2 — Ta HesBHaA QYHKIHA OT X M y, onpe-
JensieMass ypaBHenueM 2°—2xz + g = 0, Koropas npH
x = 1 v y = | npHHHMaeT 3HavYeHHe Z = |,

Hanucarb HeCKONbKO 4JIEHOB pasjioXeHud (GYHKUMH 2
no Bo3pacraloliuM crenedsam 6uHomoB x—I1 u y—1.

Hayuurs THNBI OCOGBIX TOYEK CJeAYIOLHX KPHBHX H
OpUMEepPHO H306pasHTb 3TH KPHBble:

3605. y® = ax? + x3. 3606. x® + y® — 3xy = 0.

3607. X+ yP=xr 4 1A 3608. x% 4 yf = £8.

3609. (x® + y?)? = a® (x*—y?). 3610. (y—x?)? = 1O

3611. (@ + x) y* = (a—x) x2.

3612. Hayuurs dopMy KpHBol y? = (x—a) (x—b)X
X (x—c) B 3aBHCHMOCTH OT 3HaYeHHH NnapaMetpos a, b, ¢
(a< b=<o.

I/ICCJIEIIOBaTb ocofble TOYKH TPaHCUEHACHTHHX KPHUBAHIX!
3613. y?=1—e*. 3614. y?=1—e*, 3615. y=xInx.

P4
3616. y=—i—;—e—”-;- .

3617. y=arctg (—‘—-) 3618, y*=sin-~.
sinx X

3619. y*=sinx®. 3620. y?=sin’x.

§ 7. xcTpemym GyHKUHH HECKONBKHX NEpPeMEHHLIX

1°.Onpenenenne skcTpeMyMma, [lyers ¢pynkuua
f(P)=1f (x4, ..., X, onpeneNeHa B OKPECTHOCTH TOUKH Py.
Ecan uan [ (Pg) > f(P), nam [ (Pg) < [(P)npu 0 < p(Py, P)<
< §, 10 rosopsit, urto QyHKUMs [ (P) HMeer CTPOruil skcmpemys
(COOTBETCTBEHHO MAKCUMYM HNU MUHUMYM) B TOuke Py,

2. Heo6xoaunmMoe ycaosBHe 3KcTpeMywma,
DuddepernupyemMas ¢yrxuus [ (P) MoXer ROCTHIarb SKCTPeMyma
AMWb B cmayuonapuod Touke Po, T. e. Tako#, uto df (Po) = 0.
CaepoBaTensHo, TOUKH 3KCTPeMyMa QYHKUHH [ (P) ymosaetBopsior

cncreueypanuesnﬁfx‘(xp-~--" =0@=1, «a.,n)
3°. Joctatounoe ycaAoBbHe BSKCTpPeMyMa,
Qyukuna { (P) B Touke Py HMeeT:

n
a) maxcumym, ecar df (Pe)= 0, d* (Py) <0, npn Z ldx;|#0,u
=1
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n

6) munumyn, ecan df (Pg)= 0, d* (Po)> 0 npu Z; ldx;] 5 0.

=
Hccnenopanne 3naxa sroporo anbdepenunana dif (P,) moxer
6LiTH NPOBEAEHO NYTEM NPHBENEHHA COOTBETCTBYIOMMEH KBaApaTHy-
Hofi (OPMH K KAHOHMYECKOMY BMAY.
B uacTHOCTH, RaA cayuas GyHKUMR f (x, y) nBYX He3aBHCHMBIX
nepeMeHHHX X H y B CTauHOHapHOR Touke (xo, Yo) (df (%o, yo) = Q)
npu ycaosuH, W10 D = AC— B* %0, rre A=/, ("m yo).

B =T, (% %) C=TF, (xor Yo) Hueen:

1) munumym, ecau 5 >0, A>0 (C>0);

2) maxcumum, ecavn D >0, A <0 (C<0);

3) omcymcmsue sxcmpenyma, ecan D << 0.

4°. YcnosHHA 3KcTpeMyM 3agaya onpereneHus
skctpemyma QyHkuun [ (Po) = f (x4, ..., x;) npu HanHyuK papna
cootHomwennit @;(P) =0 (i=1,..., m; m < n) CBOANTCR K HA-
XOMACHHIO OOBYHOrO SKCTPEMyMa s ¢ynxyuu Jlaepanxa

L(P)=f(P)+ ?:'. Moy (P),

rae A ({ =1, ..., m) — nocroaHnne MHOXHTeAH, Bonpoc o cy-
UIECTBOBAHUHM H XapakTepe YCJAOBHOrO SKCTPEMyM8 B npocrefmem
¢/lyyae pelWaeTcA HA OCHOBAHHH MCCJEROBAHHSA - 3HAKA BTOPOro
anddeperunana d*L (Py) B craunonapuoft Touke P, dyuxnun L (P)

npH yCNOBHH, YTO nepemedine dX;, ...y dXp CBA3AHM COOTHOMIE-
HHAMH

n g
3 L de=0 (=1...m.
= 0%
5°. AGconwrruft skerpemyw. Oynxnas [(P),
puddepenunpyeMass B orpaHnyeHHofi H 3aMKHYTOR oGnacTH, nOe
CTHraeT CBOHX HAHGONLLIETO M HAHMEHbINEro sHaueHnR B stoft offe
JIACTH HAH B cTaflHOHADHOM TOYKE, HJH B rPaHAYNOA TOuXe OGAACTH(

Hcenenosath Ha 3KCTpeMyM caenylomue GyHKuMH fes
CKOJIbKHX NepeMeHHbIX:

3621. z = x* + (y—1)%. 3622, z = x? — (yp—1)2
3623. z'= (x—y + 1)
3624, z=x—xy+ y*—2x + y.

3625. z = x*%® (6—x—y). 3626. z = x® 4 y*—3xy,
3627. z = x* + yf — x* — xy—yd.
3627.1. z = 24 + yf — x* — 9%,

3628, z=xy+-5—:-+-2;0- x>0, y>0).

3629, z=xy,\/x—-:;—%:- @>0, 5>0).
24*
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. ax+bytc 34 pRor ot

3630. z= Wi e @+b4-c2+£0),

3631. z=1—4/ 2"+ 3.

3632, z=e¥*¥ (8x*—6xy + 3y7).

3633, z=e*"~v (5—2x +y).

3634, 2= (5x 4 Ty —25) e—t"+xy+¥",

3635. z=x*+xy+y —4Iinx—10Iny.

3636. z =sin x + cos y + cos (x—y) O <x < 7/2;
0 y<n/2).

3637. z = sin x sin g sin (x4y) O<x < 1;0<y < n).

3638, é=x——2y+ln»\/x’+y"+3arctg-%-.

3639. z = xy In (x* + y?).

3640. z=x + y + 4sinxsiny.

3641, z=(x®+ y?) e—"t¥"),

3642. u = x? + y® + 2* + 2x + 4y — 62,
3643. u = x® + y* + 2* + 12xy + 22.

3644. u=x-+ %-}-—f-+-i— (x>0, y>0, 2>0).
3645. u = xy®2® (a—x—2y—32) (@ > 0).
at X3 ¥ A i

3646. u=7+7+_2—+7 (x>09 y>0’ 2>0»
a>0, b>0).

3647. u=sinx +siny +sinz—sin(x + y + 2)
O=sx<, 0<y=sn 0Lz 7).

3648, u=xx=xp(1— x,— 26,— ...—nx,) (x>0,
>0, ..., x,>0).

3649, u=x+ 2424 ...+

X1 X3

i=12 ..., n)

3650. 3anaya lwireunca Mexay asyma no-
JOXKHTENbHBIMK YHCAaMB @ M b BCTaBHTb I YHCEN Xy,
Xgy « « 5 Xn TaK, yTOOB BENHUHHA APOGH

Xn

+ ';2_' (xi>09

Xp-1

X1Xe . . . Xp
@+ x)(x14x)... (x40
Onina HauGonblueit,

Hafitn 3kcrpeMasbHbte 3HauelHHa 3afaHHO! HesABHO
GYHKUHH 2 OT NEPEMEHHBIX X H Y.

3651, x* + 2 4 22 —2¢ 4+ 2y—42 — 10 = 0,
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3652. x*+ y* + 2 — xz—yz + 2« -}- 2y 42z —2 =0.

3653. (x* + ¥+ 2%t = a* (x* + 4 — 2%

Ha#iTH TOYKH YCJIOBHOrO SKCTpPEMyMa CAeAyIomHX (yHK-
nHi:

3654. 2 = xy, ecqi x + y = 1

3655. z=—‘:—+-—i-. ecnn x4yt=1.

3656. z2=x214?, ecnu —x—-i—-%: 1.

a

3657. 2=Ax*+2Bxy+-Cy?, ecnu x*+y*=1.

3657.1. 2z = x® + 12xy + 242, ecan 4xz+y = 25,

3658. z = cos’x -+ cos %y, eciH x—y =

2659. u—x-—2y+2z ecau x? + y° +z‘-—l

3660. =xmy"2P, eciH x+y+2z2=a (M>0,
n>0, p>0, a>0).

3661, u=1x* + y*+ 2, ecom ot L Z_
a
(@>b>c>0).
3662. u = xy®2® ecau x4+ 2+ 32=a (x>0,

y>0,2>0, a>0).
3663. u = xyz,ecanx?+ y* + 22=1,x+y + z =0.

3663.1. u=xy +yz, ecntu x>+ y?=2,y+2=2
*x>0.y>0, z>0).
3664. u = sin x sin ysin 2, ecan x+y+z=—’;-

(x>0y y>0,22>0’). .
3665. u=i-+—y—+—z—. ecan x* +yt4 2t =1,
xcosa+ycos ﬁ—}-zcosv—o @>b6>c>0,

cos® & + cos?p + cos?y = 1).
3666. u = (x—&)? + (y—n)? + (z—1)%, ecan Ax +

+By+C2=0, *+p*+22=R,\ ——=—1_=
cos ¢ cos
=t ,» rae cos®e + cos?p + cos?y = 1.
cos y
3667. u=x2+x2+...+x2, em 2424,
1 2 n a ay

oo-+_-—’l (a(>0 i—-l 2v..., n).

3668 u=xp4+x+...+x5 (p>1), ecmn x4
+x54+...4x,=a (@>0).
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3669, u=-S—‘-,+-i:—’-+ oo+, ecnn
1 2

Xn

Brxy+ Baxat-. o o Pax, =1
(a‘>0l pl>0’ xi>01 i = l’ 2’ ey n).
8670. u=1x{1xz... X7, ecmn X, +x,4...4+x =a
@>0, a,>1, i=1,2 .., n).
3671. Hafitu skcTpemyM KBajpaTHYHOHA opMbt

n
u=Y agxx; (ay=ay)
Y]

NpH YCJIOBHH
n

Tar=1
=l

8672. Jloka3sath HepaBeHCTBO
4y A
> ()

ecemun>lux>0y>0.

Yxasauune Hafitu maunmym ¢yukunn z = -%- x* + y")
DpB YCJAOBHH X ;- y = s.
3673. Hokasars mepasercmeo [éavdepa
n a \/k / n o e
2 ax< (Z ai) X )
i=l =1 i=1
(a,>o, x>0, i=1,2 ..., m &>l -,’;+-I;‘,-=1).
Ykazanue, Haftru Munumym dysxunn

n X VY AN
=(Z4) (Z#)

i=1
OpH YCNOBEH

n
Z aix; = A,

i=1

3674. Jloxa3satb Hepagencrmeo Adamapa jjs onpejes
aurens A = |a;| nopazka n:

A< ﬁ (f) 03/) .

=l \j=l
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Y xasauue. Paccmorpers skcTpeMyM onpepesurens A4 =
= |q;j| NPH H3NHYHH COOTHOWICHHHA

n
Yahi=8 (i=12...n).
j=1
Onpeneants HauGoabwne (sup) W Haumenblne (inf)
3HayeHHdA CJeAYIOWHX PYHKUHHA B YKa3aHHHX 06JaacTAX:
3675. z=x—2y—3, eciu 0K x<g!l, 0Ky<l,
O0<x+y<l.
3676. z = x® + y®—12x + 16y, ecan x* 4 y% < 25.
3677. z = x®*—xy + y?, ecam x| + |yl < L.
3678. u = x® + 2y* + 32%, ecan x% + y* + 2% < 100.
3679. u=x~+y+ 2z, e ¥+ i<z
3680. Haiiru Huxuiolo rpanb (inf) n BepxHiolo rpawb
(sup) dyHKuUHH

u=(x+y+z)e-ttiii

B obnactu x>0, y>0, 2> 0.

3681. Tlokasarb, yto QyHkuua z = (1 -+ e¥) cos x— ye?
HMeeT GeCKOHeuHOe MHOXKEeCTBO MaKCHMYMOB M HH ORHOrO
MHHHMYMA. ‘

3682. fiaserca /M ROCTATOYHHIM AAS1 MHHHMYMA YHK-
uuH f (x, y) B Touke M, (x5, Yo), 4TOOH 3Ta GYHKUUA HMe-
Jla MHHHMYM BJIO/1b KaXJOH NpsMO#, Npoxojsuled dvepes
TOUKy M,?

Paccmotperb npumep f (x, y) = (x—y?) (2x—y?).

3683. [lanHoe MNONOXKHTENBHOE YHC/IO @ Pa3JOKHUTB
Ha 7 NONOXHTEJbHBIX COMHOXHTeJeH TaK, 4YTOOM cyMMa
o6paTHbIX BeJIHYHH HX Obl1a HauMeHbLIeH.

3684. lansoe noJOKHTENbHOE YHCJO @ Pa3NoXKHUTh Ha n
cjlaraeMblX Tak, yToOBl CyMMa HMX KBaAparoB Obla HaH-
MeHblLeil.

3685. JlaHHOe MOJIOMKHTE/IbHOE YHCJIO @ PAa3JOXKHTb Ha n
NOJIOXKHTENbHBIX MHOXHTeNell TaK, YyTOOBl CyMMa 3aJaHHKIX
110J10XKHTeIBHBIX CcTeneHel uX Onljla HauMeHslleH.

3686. Ha nsockocTH JaHbBl n MaTepHaJbHHIX TOYEK
P, (x5, y1)s Pa(xa Y2)s - - o+ Pn (Xa, ya) ¢ Maccamu, co-
OTBETCTBEHHO PaBHbIMH My, My .., My

[Tpn xakoM no.aoxeHuH TOYKH P (x, y) MOMEHT HHep-
LHY CHCTEMbl OTHOCHTEJNbHO 3TOH TOUKH OyJeT HaHMeHb«
wmHuM?

3687. Ilpu Kakux pa3Mepax OTKphITas NPAMOYro/bHas
BaHHaDZIaHHOQ BMECTHMOCTH V' HMeeT HaHMEHbLIYIO NOBEpX-
HOCTb?
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3688. I[lpum Kakux pasMepax OTKpbHITas UHJIHHIpHYE-
CKan BaHHAa C TNOJYKPYTJIbIM TONEepPeYHbIM - CeUeHHeM, MOo-
BEPXHOCTE KOTOpO#H paBHa S, uMeeT HauGOMbUIYIO BMECTH-
MOCTb?

3689. Ha cdepe x* 4 y®>+ 22 =1 Hafith TOYKY,
CyMMa KBaJpaTOB PAacCTOSIHHH KOTOPO# OT n JaHHBIX TO-
uek M;(xi, yi, 2) (( =1, 2, ..., n) 66112 661 MUHHMAD-
Ho#l.

3690. Tesno cocTOMT M3 NPAMOrO KPYyrOBOrO HHAMHAPA,
3aBepIIEHHOr0 NPSAMBIM KPYroBhIM KOHycoMm. [Ipu jaH-
HOH NOJHOH MNOBEPXHOCTH Te.na, paBHO# Q, onpenefnTh
ero H3MepeHHs TaK, urobbl oGveM Tena Onul Ol Hau-
GoJbUINM.

3691. Teno, o6vem Koroporo paseH V, npeicraBasier
co6oit npaMoil NPAMOYTONbHBIN NapanJeJenunen, HHXHee
M BepXHee OCHOBAaHHA KOTOPOro 3aBepUIAlOTCH OAMHAKO-
BbIMH MPaBHAbLHBIMH YETHIPEXYroabHbLIMH nHpamujamu. [1pu
KaKOM yrJ/le Hak/JoHa GOKOBBIX rpaHe#f MHpaMHA K HX OC-
HOBaHHAM [0JHAs NOBEPXHOCTb Tesa OyAeT MHHHMAJb-
HO#t?

3692. Haiiti npaMOyro/bHUK JAHHOrO mepuMeTpa 2p,
KOTOPLI# BpalleHHEM BOKDYF OZHOH M3 CBOMX CTOpOH 0f-
pasyer Tes0 Haubosbluero o6neMa,

3693. Haiity TpeyroibHHK RaHHOro. nepumerpa 2p, Ko-
TOpHI BpalleHHeM BOKPYT OJHOH H3 CBOHX CTOpPOH o6pa-
3yeT Tesno HauGoablilero obnvema.

3694. B noaywap pamuyca R BMHCAaThb NpsMOYro/bHBIA
napaanenenuneR HauGoabluero ob6vema.

3695. B nanuwiii npsMoii Kpyrosoii KOHyC BNUCaTh Npf-
MOYTONBHbIi napasiienenunel Hanﬁo.nbmero obbeMa.

3686. B saauncouxa %— +y +-—=l BNHCAThH

NPAMOYTOJbHEI napaanenenunes HanGonbmero ofpema.

3697. B npsamoi KpyroBoit KoHyc, o6pasymoowas Ko-
TOporo ! HakJoOHeHa K NJOCKOCTH OCHOBAHUS MOZ YIJOM C.,
BNHCaTh NMPSAMOYTONbHHIE NapaaJenenunef ¢ HauGoJsbluei
TIONHOH TNOBEPXHOCTHIO.

2
3698. B cermeHT 3/umMnTHYUeCKOro napaGofonna — =
4

3 2
——-—,—+-Z-z, 2 = ¢, BNHCaTb NPAMOYroJbHBIT napane-

Jenunes HauGosbiulero ofveMa.
3699. Ha#itu  kpartuafiee paccrostue 'romm
My (%o, Yo, 2) O naockoctd Ax + By + Cz+ D =
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3700. Onpenenutb Kparyadiiee paccTosHue d Mexay
IBYMs NPAMbIMH B NPOCTPAHCTBE

X—X __ Y—y o
m n 41
n
X—X _Y—4 22 .
m; iy Ps

3701. HafiTn kparuaiiliee paccTofiHHe MexAy napa6o-
J0it y = x* H npaMol x—y—2 = 0,
3702. Haiitu noayocH UEHTPaibHOH KpHBOH BTOpOro

nopsjka
Ax® 4 2Bxy + Cy* = 1

3703. Haiitu noayocH ueHTpasnbHOH# NOBEPXHOCTH BTO-
poro nopsaaxa
Ax? + By® + Cz® + 2Dxy + 2Eyz + 2Fxz = 1.

3704. Onpepenuth NJOWAAL 3AaHIOCA, 00pa3oBaHHOrO
nepeceyeHHeM LHJIHHADA
2, 4t _
Rk
MJIOCKOCTBIO
Ax 4+ By 4 Cz = 0.

3705. OnpezenuTb NJOWAZL CEYECHHS SJJIHICOHAA
3
_..+ y +._ =

NJI0CKOCTBIO
xcosa+ycosP +zcosy =0,

cos’a + cos?P + cos’y = 1.

rae

3706. Coraacuo npuununy depma cBer, HCXOAAIMMA
u3 TOYKH A ¥ nonajaioluit B Touky B, pacnpocrpaHsercs
no ToH KpHBOH, A/MA NPOXOXKAEHHA KoTopolt Tpebyercs
MHHUMYM BpEMEHH.

[Tpeanonaras, uto Touku A B pacnojioxeHn B pa3-
JHYHbIX ONTHYECKHX CpeAax, pasfie/leHHHX IJIOCKOCThIO,
npHYeM CKOPOCTb PacnpOCTPaHeHHsi CBeTa B NepBOH cpelie

paBHa U,, a BO BTOPOH U, BHBECTH 33aKOH NPeJOMJEHHS
cBeta.
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3707. Ilpn kakoM yrse najgeHHs OTK/IOHEHHE CBETOBOTO
ayya (T. €. yroa Mexxay najaioliHM H BbIXOASILLAM JyyaMmit),
NpoXoAsWero uYepes NpPH3MY C NPEJOMJASIOWHM YI/oM o
W nokasareseM npesJoMJeHHs n, O6yleT HauMeHbwHM? On-
pelesiuTh 3TO HaHMeHbllUee OTKJOHEHHe.

3708. IlepeveHHble BeAHYHHB X K Y YJOBJETBOPAIOT
JUHEHHOMY YpaBHeHHIO y = ax -+ b, KO3pPHUHEHTH Ko-
goporo TpeGyercs onpeleantb. B pesyabrare pssa pasHo-
TOYHEIX M3MEpeHHH A/ BEJHYHH X H y NOJYyYeHhl 3HAYeHHSA
X,y i=1,2,..., n).

IMonssysach crnocoGoM HaHMeHbUIHX KBaAparoB, onpeje-
JUTb HAHWBEpPOATHEillIHe 3HAaueHHA KodpuuueHToB a W b.

Ykaszaune. Cornacio cnoco6y HauMeHpUWHMX KBajiparos

HaKBepOATHEAWHMHY 3HAUeHHAMH Kodpduunentos a U b apasiored
Te, AN KOTOPHX CYMMa KBaJpaToB NOTpewHoCTed

n n
ZlA% = Zl(axi +b—y)?
i= =
Gyaer uanMeHnswef,

3709. Ha naockoctu nana cucreMa n Touek M;(x;, )
(i=1,2...,n).
[Mpu xakoM NOJOXEHHH NPAMONH
xcosa + ysina—p=20
CcyMMa KBaJApaToOB OTK/OHEHHH JaHHBIX TOYEK OT 3TOH
npsaMoit 6yleT HaHMeHbUIeH?
3710. Pyskuuio x* ra nureppane (1, 3) npubIHKEHHO

3aMeHHTb JHHelHoll ¢yHkuueli ax + b Tak, yrobmi abco-
JIOTHOE OTKJIOHEHHe

A=suplx®*—(ax+ 8| 1 <x<3)
6HLI0 MHHHMAJbHBIM,



OTAEJA V1
UHTEIPAJIbl, 3ABUCAILHE OT NMAPAMETPA

§ 1. CoGcTBenHble MHTerpajbl, 3aBHCSUIAE
OT napameTpa

1°,. HenpepuBHOCTL HHTerpaaa, Ecan ¢ynk.
uHa f (x, y) onpeneneHa. H HeNpephHPHA 8 OrpaHHyeRHoOR oGnacra
Rlagx<A;, b<y<B), 10

A
F)y=[l(x yds

npeacrasaser coGot  QYyHKUHIO, HENPePHBHYI0 Ha CerMeHTq
by <8B.

2°.mu¢¢epeﬂuupoaauue NOXR 3HEKOM K H-
Terpadaa. Ecau ceepx ykaszanHoro B 1°, wacTnas npoussozHas
f;(x. ¥) wenpepniBRa B oGnactH R, 10 npr b < y << B cnpaseanusa
Gopmysra Jleabruya.

d 8 o
—Jte nde=[fx pdr.
ya a

B Gonee oGuiem caysae, koraa hpenenu HHTErpalHu ABJASIOTCR
anddepennnpyeMumn PyHkuuany @ (y) 4 Y (y) napametpa y ©
<P <A a<P(y) <A umpn b <y<B, umeen:

d vy ‘
o ) L5 de=10 @), DV G —1EeW: ¥ W)+
)

W)
+ (e pds  G<yB)
oly)

3. HHTerpupoBaHHe NOA 3HAaKOM HHTes
rpaaa, Ilpn ycaosuax 1° nueem:

B A A B
def fx, prax=| dxb[l(x. y)dy.
a a
3711, Ilokasatb, uyTOo HHTerpan

1
Foy=[Ie gd
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or pasphiBHO# OyBKuMH f (x, y) = sgn (x—y) aBaserca
¢veKuMeii HenpepniBHOH. IlocTpouTb rpaduk ¢yHKIHH
u=F(y).

3712. HccnenoBate Ha HenpephlBHOCTE (PYHKUHIO

1
A G
F(y) ..57;7—@,

ra¢ ¢yHkuHa f(x) HenpepniBHa H MOJOXMHTe/NbHZ Ha cer-
serre [0, 1]
3713. Haiiru:

e dx . 3
S o i {/F S s
2 1
p) lim{x® cosaxdx; 1) lim S——-—g-x—-——
a~00 n-» l+(l+———)

3713.1. Haiitu

= Rsin®
lim | e7®*'"%0.
R—+o00 0

3714. Ilycrs ¢yukuus f (x) HenpephiBHa Ha cerMeHre
{A, B]l. Hokasarb, uro

tim L F -4 H—f =T O)—T @) (A<a<r<B).

3714.1. Myete 1) @(x) >0 (n=1, 2,...) Ha
[—l 12 @a(x) T O0mpun—+o0o HAO<e < |x|<

3) flwn(x)dx—rl npu n — 00,

Ilokaszars, 9t0, ecan f(x) € C [—1, 1], 10
]
’llfﬁ_f‘f(ﬂ%(x)dx=f(0)-

3715. MoxXHO s cOBepIIHTH NpeRe/bHLI Nepexoa Noa
3HaKOM HHTerpaja B BblpaXKeHHH :

)
lim —e—"/"’dx?
0y
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3716, MoXHo .M BHLIYHCAUTL NO npasuay JleAGuuua
NPOH3BOAHYIO PYHKUHH

1
F(g) ={In V&4 dx

npu y = 0?
3717. Buuucaurs F’ (x), ecan

F(x) = f e—*¥'dy.

3718. Haftn F' (), ecau:

cosa

a/i—xt , . __H'a' sinax
a)F(a):siLe dx; QF(a)—L p dx;

(-3
B) F(a):j E_(L;‘*:l")..dx;
0

r) F(a) =ff x+a, x—a)dx;

ol x4

2 F(@) j--{ dx Jasin 2+ P —af)dy.
3719. Hafitu F'' (x), ecau
Fo=[(+9)f @) dy,

rae [ (x) — nuddepenuupyeman GyHKuUus,
8720. Hahtu F'’ (x), ecan

b
F(x)=£ f @) x—y\dy,

rae a<< b u f(y) — HenpepuBHas Ha (a, b] dynkuusa.
3721. Haiitu F'' (x), ecau

h h
F=-r | dE[fax+E+ndn (:>0)

rae f (x) — HenpepuiBHas ¢yHKUHS.
3722. Haiitu F™ (x), ecan

X

Fix) = gf () (x—ty—1 dt,
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3722.1. Ilokasars dopmyay

() fren(r )0 o
0

P

n=1,2...)
Ilonwssysace dopmynofi (1), noaydHTh OUEHKY:
dar i 1
< (sn:x) < Py npu x¢(—oo, - oo).

3723. ®yrkuuwo f () = x® Ha npomexyTke 1 < x < 3
npHOJHKEHHO 3aMEHHTb JIHHeilHOH ¢yHKuued a + bx Tak,
YTOGR!

3
‘((a -+ bx —x*)* dx = min.

3724. IMoayuntps npubnuxenuyio QopMy.ay BHIa

Vita®~ma+bx O<x<g))
H3 YCJOBHA, 4TO CpeHEEe KBAJpaTHYHOE OTKJ/IOHEHHE (bym(-

unit @ + bx u 4/l + x* Ha nanHoM npomexyrtke [0, 1]
ABJIAETCH MHHHMAaJAbHLIM,
3725. HaiiTH npOH3BOJAHBIE OT NOAHLIX IAAUNMUHMECKUX
uRmMezparos
w2

E(k) = J AJT—FRsint ¢ do

n/2
F (k)= S —f___ o<k<l)
: At =ksintg
H BHIpa3HTh HX uepe3 ¢yHkuun E (k) u F (k).

Ilokasarb, uro E (k) ynosnerBopser IugxpepeHunann-
HOMY YPaBHEHHIO

W®+%Ew+

8726. [lokasarb, uro ynxyus Beccean yeaoeo urdexca n

E (k)

—=0,
1 —&3
n
Jo(®) = %gcos (np—xsin ¢)de

YAQBJeTBOpAeT ypasuenuro becceas
K‘J;;(x) + xJ;‘(x) -+ (xz___nz) J,,(x) =0,
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3727. Ilycts [ (a).—_S-‘-'-’Mx—. rae GyHKuHa @ (x)

Va—x
0

HenpepbHBHA BMECTe CO CBOed NPOH3BOAHOH ¢’ (x) Ha cer-
menre 0 < x < a.
Hoxkasarb, uro npu 0 << a << @ HMeeMm:

a
I (G) =9 0) + S 9’ () dx.

Ve YN

Yxkasauue. [lonoxure x = af.
3728. Ilokasatb, YTO (PYHKLUHA
1

u@) =K o) dy,

e .
x(1—y), ectn x< o3
K X, =
9 { y(1—x), ecnn x>y,
H v (y) HenpepniBHA, YAOBJIETBOPSET YPaBHEHHIO

W )=—0vx) O<x<gl)
3729. Haiita Fiy(x, y), ecau

Xy
F@x, y)= Jy (x— ) f () dz,
rre f (2) — nuddepenunpyeman GYHKLHA.

3730. Ilycrb f (x) — mBaxasl aupdeperuHpyeMas GyHke
uus u F (x) — puddepenuHpyemas QyHKIHA.

Jokasarb, 4to QyHKUHUS
x+tat

uie, )=—If (c—a)+f c+al+ o~ | Fdz

YIOBJETBOPAET YPABHEHUIO KOACOAHUL CmpyHbL
Pu_ o Pu
or ox?
¥ HayanpHbM yeaosuam: u (x, 0) = f (x), u; (x, 0) = F (x).
3731. Iloka3arp, uro ecad ¢ynkuus f (x) HenpephiBHA
Ha cerMente [0, /}u (x—§)2 4+ y* + 22 = 0 npu 0 <t<!,
T0 QYHKUHA

i
4, g, z)zs @) dt
VE=r4p+a

0
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YAOBJIETBOPSiET ypasneruro Jlanaiaca
0%u 0% o%u
=0,
ax? + oyt + 0z
Ipumenssa nuddepenuwposaine no Mnapamerpy, BH-
YHCAHTD C/IEAYIOULHE HHTErpaJjbl:
/2

3732. 6[ In (@?sin® x 4 b® cos? x) dx.

3733. 1! In (1 —2a cos x - a?) dx.

tzx

3734. ’3‘ arctg(atgx) dx.
0

3735. 3 InLtacosx _dx 1<)

l—acosx  cosx
0

3736. Iloapsysaco ¢opmymnoit

i
arctgx dy
X S 14 x3%2

BLIYHCJIHTD HHTErpal

1
S arcig x dx

p ¥ A/l —xt

3737. IlpumeHsin ulTerpHpoBaHHe NOJ 3HAKOM WHTAT-
pana, BHHYHC/IHTL HHTErpai
1
b
(S0 @>0, 60

Inx
0

3738. BLiuuc/AHTb HHTErpaJbi:
xb —x8
a) j sm(ln —-—) —

1 PL
6) bfcos (ln T) L2 dx @>0, b0,
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3739. Ilycrb F (k) u F (k) — nosHble 3JHNTHYECKHE
HHTerpaanl (cM. 3azady 3725). Jlokasarb (opMyJbl

a) :f F (k) kdk=E (k)—E:F (k);

k
6) fE(k)kdk=-;-[(1 +#)E () —EF #),
0

rae k2 = 1—k2,
3740. Hoxasarb dopmyay

X

g xdg (x) dx = xJ, (x),

rie Jo (x) u J, (x) — dynkuun Beccenss mupekcoB 0 u 1
(cM. sanauy 3726).

§ 2. HecoGcTBeHHbIe MHMTerpajbl, 3asHcaune
OT napamerpa.
PagHoMepHasi CXOAMMOCTb HHTErpaJsio

1°. Onpenenenne pasHOMEepPHOR CXOfH«
MO ¢ T H, CxoawHfics HecoGCTBeHHBIl HHTerpal
+-oc b
J i pax=lim [[(x ) dx, 0}
a brco

rae ¢yukuns f (x, y) venmpepuieHa B ob6hacTH a << x < -} oo,
Y1, < Y < Yg. Ha3bLIBUCTCH PUBKOMEDHO CXCOAWLUMCA B HWHTEpBaie
(Y1, Y2), ecan paa Joboro € > 0 cyuiecTByer uucao B = B (g)
TaKoe, YTO APH BCSIKOM b > B uHymeeM:

“+o0

, 9 d
Jf(x y) dx

PasroMepHaa cxcauMocth uHTerpasa (1) 9KBHBaJeHTHa PaBHOe
MepHOH CXOUHMOCTH BCeX PAACB BHAA

<e (Nn<y <y

o 4py4

Y | e pdx, ®

= dn

e =< i< A< ., . <0< Qpy;<<...Hlima,=- oo,
H=20
Ecan unterpan (1) cxonutcs paBHOMEPHO B HHTEpBale (yYy, ¥a),
10 OH NpejicTaBJser Co00ff HenpepuwBHYNW PYHKIUHWO
napaMeTpa y B 3TOM HHTepBaJe.
2°. Kpuntepuit Ko wwn. Jas pasHoMeproii CXORMMOCTA
#urerpaia (1) s uHTepBaie (y;, Y¥,) HeOOXOLHMO H [OCTAaTOUHO,

25—2383

o
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9TOOH an8 Joboro € > 0 cyutectBosano uHcno B == B () Taxoe,
410

bl
liflf(x. ydx|<e mpr y <y<ya

ecH_TOMbKO >B u b"> B.

3°. Kputepufti BeWepwrpacca, Ian pasHoMep-
HOM cXomuMocTH HHTerpania (1) mocratouuo, uTo6Hl CyurecTBOBaja
He 3aBHCSA® OT NapaMetpa y Mamopupyiomas ¢yukuua F (x)
TaKas, 4To

DI NDI<sF(x) mpuasx <+ oo

B el

2) [ F(x)de<q+ oo,

4°. AHanorMyHuhe TeopeMbl HMelOT MecTo AN HecoSCTBEHHHX
HHTErpanoB OT PaspLIBHHX GyHKUKA,

Onpe,ne.nmb 00/1acTH CXOAHUMOCTH HHTErpanoB:

00
e-—(lx
374]. S T_F—’—dx.
p 4
[
+oo to
3742, f XCOSX gy, 3743. 5 Sinx? e
xP + x9 xP
n 0
2
3744, S dx
{inx|P
0
. 1
cos
3745, \ —1—=* 4y,
3 1 —x3
[1]
o0
¢ sin x
3746. 5 m—dx (p=>0).

Hpn oMol H CpaBHeHHH C pﬂllaMH HCCNeJOBAThL CXO-
JUMOCTD CﬂellleUJJdX mnerpa.nos:
o0
3747. S LOS% .
1

xta
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+o
3748.8 xdx _ (n>0).
0

14 x"sintx

-+-co
3749. S e

¥ Y sint x
n

3750. .T sin (x+ %) dx.
x’!
6

3751. ChopmyHPOBaTL B NOJOMKHTENLHOM CMEHICAE, YTO
~}-00

3HAYHT, 4YTO HHTErpal f [ (x, y)dx cxomurca HepaBHO-

a
MepHO B 3alaHHOM HHTepBate (y,, Y,)?

3752. Hokasars, uTo ec1d 1) HHTerpan f f (x) dx cxc-

ircs u 2) ¢yHKuus ¢ (x, y) orpaiHyeHa M MOHOTOHIIA
no x, ToO UHTErpa.a

00
aJ Fx) @ (x, y)dx

CXOIHTCA PaBHOMEPHO (B COOTBeTCTBYloWel o06saacTH).
3753. IlokasaTrb, YTO paBHOMEPHO CXOAALIMACA HHTErPan

+oo .._I X e

L\
[ = 'f e V v)dx O<<y<l)

HeJb3fl MaXKOpPHPOBaTh CXOAAUIMMCA HHTErpajoM, HE 3a-
BHCAILHM OT [1apaMeTrpa.

00
3754. Ilokasarb, 4to usrterpan = o[ ae~%*dx

1) cxonuTcs paBHOMepHO B JioGoM  [IpOMEXYyTKe
O<a<a<bnu
2) cxoauTcR HepaBHOMepHO B npoMexyTke 0 < @ < b.
3755. Ilokasatb, uro HHTerpan upuxne
-}-00
] = j‘ sinax dx

X
0
1) cXoAuTCH paBHOMEPHO Ha KaxaoM cermehre [a, &), me
coflepxauweM sHaueHusa o = 0, H 2) cxomurcs HepaBHO-
MepHO Ha Kaxjom cermeHrte [a, b), cozepxawem 3uaue-
nue o = 0.
25"
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3755.1. MHccaenosatb Ha paBHOMEPHYIO CXOAHUMOCTH
BHTErpan
00

dx
| =
]
B CleAylomHX NpOMeXyTKax: a) | <oy < a << - oo;
6) 1l <a<< - oo,
3755.2. HccaenoBarb Ha paBHOMEDPHYIO CXOJAMMOCTb

HuTErpan
1

S L npr O<a<<l.
xa
0

3755.3. [lokasarb, uTO umerpanS

CXOAHUTCA
%41

HepaBHOMEPHO B HHTepBaje | << a << + oo,
HccnenoBaTh Ha paBHOMEpPHYIO CXOIMMOCTb B YKasal-
HBIX npome)xyrxax CleAyIolilie HHTErpasbl:

3756. fe“‘“smxdx O<<ay < o< 4+ o0).

3757. j xee—*dx (@< a<b).
1

40
3758. 5—‘35—'2‘—"—4:: (— o0 <o 4 o).
14 x?
Ky dx
8759. Sm 0 < a<< + o).
400
3760. S SN2 peaxgy (0 < a< 4 o).

0

X

3760.1. S X g 0<p<10).
X

i
o0
3761. Se—«z-c—"if-dx 0 < o< -+ o),

xP
i

rae p>0 ¢uxcupoBaHo.
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400
3762. b[ Ao e—rdx (0 < a<< + o).
o0
3763. f e—U—aVdyx; a) a<<a<<b; 6)—o0o<<a< + oo,
~+o0
3764. 6[ e~ 0+ sin xdy (— oo <x<< + 00).
00
sin x?
3765. OS e (p>0)

3765' 1. HOEOGPaTb YHUCJ0 b > O Tak, qTOGﬂ
0 +:° dx "
<j 14 %0 <e npu L,1<n< 10, rae e= 1078,

ol.——-a_ T

3766. | xr—! ln4—l—dx; a) p>py >0, 6) p>0
G>-1.
1
3767. S 0 < n< + ),
1—x2
0
3768. Ssm—.-—-—- 0<n<2).

2
3769. S X7dx laj<-).
3 YE—DG=9¢ ( "’)

3770. S—s‘l'i‘-"——dx 0<a<l)

[x—al

3771. HHrerpan HasblBaeTCl DPABHOMEPHO CXOOALYUMCA
npu OGHHOM 3HA4eHUU napamempa, €ClH OH PaBHOMEPHO
CXOAMTCA B HEKOTOPOIH OKDecTHOCTH 3Toro 3HaveHus. [o-
Ka3aTb, YTO HHTErpals

40

[ = a dx
- _S; 1} a?x?
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CXORHTCA paBHOMEPHO NpPH KaX[OM 3HaueHHH @& 5= 0 u He
CXOIMTCA paBHOMEpHO npH a = 0
3772. 3akoHeH /M mnepexoi K nOpeiesy noj 3HAKOM
HHTerpana B BhipaKeHHH
400
lim | ae—oxdy?
a—++0 0
3773. dynkuun [ (x) uHTErpHpyeMa B NpPOMeXyTKe
(0, 4+ oo). Hoxasarb ¢opmyay

o0 00
lim | e~of(x)de= [ f(x)dx.
a>+0 6 0

3773.1. [lokasarb, uto ecau f' (x) aGCOMOTHO HHTETPH-
pyema Ha [a, -+ oo ], 170 cywmectByer lim f (x).
X>-}-00

3774. Hokasarts, qro

lim f [(x)sin nxdx =0,

f1=+00
ecan  ¢yskuMsA f(x) a6cosOTHO HHTErpHpyemMa B Ipo-
mexyrtke (0, -+ oo).
3775. Hoka3sars, uto ecau 1) f (x, y) = f (%, y,) B Kax-

FOM KOHeuHOM HHTepBase (a, b); 2) |f (x, y)| < F (x), roe
«}-00

f F)dx <+ o0, 10

a

4o oo
lim | fx, p)de= [ lim f (x, y) dx.
Y=y a a Y-l

3776. Buoiuncautsb mnerpa'x

T emvaee T um [ (102"
0

HCNONb3YA NpefesbHBI NMepeXxol nojn 3HAKOM HHTerpasa.
3776.1. Ilycrs f (x) — HenpepniBHA M OrpaHHYeHa Ha
[0, + o). Hokasarb, uTo
00

+
lim—g-j M@ e ).

y»6 2+2

3776.2. Haiitn
. I dx
fim .
n-»oco 5 xn + 1
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3777. Hokasatb, YTO MHTErpaa

00

F@= d[ e—tx—ar dx

ecTb HenpepuiBHas (GyHKUHA mapameTpa 4.
37717.1. Tlokasarb, 4TO

1

sin 2
F(a)= ~—dx
X

0

€CcTb HenpepboiBHan PyHKUMA B HHrepBate 0 <o < 1.
3778. OnpenenuTb TOYKH pasphiBa (PYHKUHH

do
F (@)= 5 _S‘_“_(‘;‘_a')"_dx.

0
Toctpouts rpadpuk ¢yHkuun y = F (a).

Hccnenosate Ha HenpephIBHOCTb B YKa3aHHBIX IpoMe-
XKyTKax cjepymiouise GYHKUHH:

xdx

3779. F(a) npu o>2,

COs X

xa

3780. F(a)

1

oo} e "= e} i
®
R
)
|
Kl
|

dx upn a>0.

3781. F(a)= —_sinx gy npy O<<ar <2,

3782, Fla)=\ " _4x npu O<a<l.

|sin x|*

3783. F(e)= | ae—**dx npu —oo<<a<< + oo,
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§ 3. JuddepenuupoBanne U HHTErpHpoBaHUe
HecOGCTBEHHBIX MHTErpasoB NOA 3HAKOM HHTerpaja

1° IndppepenunspopaBue No napamertpy.
Ecan 1) pysxuna f (x, y) HenpephlBHAa BMecTe €O CBOefi. NPOU3-
BOAHOM [; (x, ) B obnacth a<<x<<-+ oo, y<y<yq
}00 +o00 ,
2) f [ (x, y) dx cxogutca; 3) j fy (v, y) dx cxoautcs pasHOMepHO
a a
B HHTepBaJte (yq, ¥3), 1O

d +oo +o00 ,
7;- S' i(x' y)dx= J‘ fy(x» y)dx

npn ¥y < Y < y, (npasusro Jledbruya).
. PopMyna HHTerprHposaHHA No napa-
MeTpy. Ecan 1) dynkuus f(x, y) HenpepwsHa npy x>a #
“+o

YISy <Ys 2) f [ (x, y) dx cXopuTCA paBHOMEPHO B KOHEUHOM

a
cerMeute [yy, y2l, 1O

Yz +o0 oo F2]
{dy | e ppdx= | ax{ f(x g)dy. )
W a a Y

Ecan [ (x, y) =0, 10 dopMyna (1) Bepra Taxxe # anA GeCKo-
HeUHOro NpoMexyTka (¥;, Yp) B NPeANOJOKEHHH, 4TO BHYTPEHHHe
HHTerpaJin papeHcTsa (1) HenpephwBHL U OfHAa M3 yacTell paBeHCTBa
(1) mMeer cMulca,

3784. Tlonbsysce dopmyJoit
1
{xn—dx = L (n>0),
0 n
BBIYHCJHTD HHTErpan

1
1= x»—'Inm x dx, rae m—uarypaibHoe uuclo.
0

3785. TMoabsysice dopmyoit

<00
S 2dx - ﬂ—‘ @>0),
x2+a 2'\/a
BHIYHCJHTL HHTErpal

+o

I= S -F::"-,—);I-, rie n—HaTypaJbHOe YHCJO.
X a b



§ 3. HECOBCTBEHHBIE MHTEIPAJIBL 393

3786. Iokasarb, yro uuterpan Hupuxie

0 .
sinox
(@)= 5" L
X
0
HMeeT npu o = 0 NPOM3BOAHYIO, ONHAKO €e HeJb3si HaHTH
¢ noMoulbio npasuaa Jlefi6Huua.
Y xa3aHnue. [loroxurs ax = y.

3787. Ilokasarb, u4TO PyHKUHSA
o0

F(a)= S __—CO_S_JC___ X
p 14 (x+ a)?

HenpepbiBHa H AuddepeHunpyeMa B 00JacTH
— 00 <L o<+ 00,
3788. Hcxons u3 paBelcTBa

—ax __ e——bx b

== j‘ e_Xydy,

a

BBIYHCJAHTL HHTErpan
“+oo

e _ e-—bx
S ———dx (a>0, b>0).
3789. Hoxkasartb gopmyay Ppyrranu
-+o0
S iﬂ—:lﬂ‘ldxzf(()) ln—Z— @>90, 5>0),

00
rge f(X) — HelpepbIBHas (p}’HKU.Hﬂ H HHTerpa.nS
A

[&)
x

HMeeT CMBICT npu Jiobom 4 > 0.
HpHMEHﬁﬂ dopMyay Ppyanany, BEMHCAUTL HHTETpahb}

3790, § Losax—cosbr 4y (@>0, b>0).
0

oo
3791. S Sinax—sinbx g0 (@>0, b>0).
0
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«}-00
3792, y arctgar—arctgbr 4y (a>0, b>>0).
& X
C nomowsio RudbepeHUUPOBAHHA NO nNapameTpy Bol-
YHCAHTD CeAYIOUHe HHTEerpaJibl:

dx (>0, p=>0).

e e—ﬂx
3795. —_———sinmxdx (@>0, p>0).
X
4o
e—OF — g Bx
3796. S —_———cosmx dx (x>0, B>0).
X

BBIYHCAHTE HHTErpaJbi:

i
3797. S (=) 4y (al< ).

x2 A/l —x3

'\/1——»:‘Jl

3798, Sde (ol < ).
4]
+

In (@®+ x%) dy
B4 o8

~_arctg ax arctg fx. dx
%3 ’

3802. j’ In (1 4 «2x3) In (1 4- B3P dr.
0
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3803. Buuncauts unmezpar Jisepa — Ilyaccona
400
I= [ e*dr,

Hcxoas H3 ¢GopMyJst

o0 00
B= [ e2dx | xe-=vdy.
1] 0

[Moab3ysice uuTerpanom Sitnepa — [lyaccona, Hafitn
BEJHYHHBI HHTEFpaJioB:

~+o0
3804. ,f e—ex'+2Wxtar dy  (a>0, ac—b2>0).

+c0
3805. [ (a,x%-2byx+c,) e—lart2bxta dy
(@a>0, ac—b*>>0).
~fo00
3806. [ e—erchbxdx (a>0).

~+o0

3807. | e~w+amdy (a>0).
0
+oo e
3808. S —-—-————dx @>0, p=>0).
0
}o00
3809. Dj e~ cosbx dx (a>0).
o0

3810. [ xe—o*sinbxdx (@a>0).
0
+

00

3811. [ x2me—*cos2bx dx (n — HaTypa/bHOE UHCAOY
"]

3811.1. Hokasars, uTO
R —
lim 4/x | e—oxfdt= V_n_ (@>0, 6>0).
x-»—400 -6 a
3812. Hcxona u3 uHTerpana
00
I(@)= f g—ax SinPx "" dx (@3> 0),

0
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BLIYHCJIHTD uHmezpar Aupuxae

o
D @)= y -ﬁ‘;ﬁde.

0

8812.1. Kako#t npumepHo BHA HMeer rpadMK uumee-
PaAbrO2O CuUNYCa

y = Si x,

Six= j‘ sinl

Hcnonbsysa unrerpannt Jupuxae u Ppyanaun, HahTH
BeJHUYHHBl HHTErPaJoB:

~-00

e

a"—
3813, S-’-;f’fﬂ‘-dx @>0).
]

T :
ss1a, [ AmIPrar  (al(BD.
0

3815. j SinaxcosBr ;. 3816, T___...s’"i"‘” de.

X
]

to +o
8817. S Sinax oy 3818, y(il’lﬁ”— ® dx
f(erye o (o)

3819, | =Sintx 4.

x2

8820.

sint ax — sin® Px
; de  (ap %0),

sin (x%) dx

X

3821,

°€.._——-3'$' °<———;‘§' ct_-—-)';‘
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00

322, { emwr BB dr (k0, a0, PO
X
0

3823. Haiitu paspewsneii mrosxcumers Jupuxae
o0
D(x)=—2— S sin)»cos?»x—ﬂ-
n A
0

AN pa3nUYHBIX 3HaueHHH x. [locTpouth rpaduk GyHKuUIE
y =D (x).

3824. BbYuCJAHTHL HHTErpasbi:

o0 00

a) v. p. S -i—’j‘»a—:—dx: 6) v. p. S—%’:—’;dx.

—~o0

3825. Iloaw3ysce Qopmynoi
+-00
1
= -y 40y
prrainl B Y

BBIYHCJ/IHTL UHmMezZpan Jlanaaca

o0

L=S cosax dx.
¢ L4 2

oo
3826. Bpiuucautb HuHTErpan L= S xsinax
14 3
BblyucauTh HHTErpasnbi:
+o0 oo
3827. S Stz dx. 3828. S cosax .
14 a2 (1 + =2
]
+o0

3829 j' L S ¥
' ax?+ 2bx+¢

]

(@>0, ac—bt*>0).

3830. Iloab3sysce dopmysoft
1

__2
Vi a/n

:f“ e~w'dy  (x>0),
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BHIYHCJIHTD unmezpasst Pperesn
400 +o0
S sin(x’)dx=—2l— S SINE
0 0 1/x
o o0
S cos(xz)dx=-—;— S —Eﬁ_x—dx.
0 0 '\/x
HafitH BeJMYHHH HHTErpaJjios:
<00
3831, | sin(ax*4-2bx+c)dx  (a70).

~4-00
3832. | sinx?.cos2ax dx.

-—00

e
3833. | cosx®-cos2ax dx.

-0

3834, okaszarb (OpMY.JIHI:

o0
0S X
1) j LO8%Y  dx=-Z-sinaw;
Q2 — X3
0
o
xsinax n
2) dx = —— cosaq,
a? — x? 2

]

rie a = 0 u uHTerpa/sl NMOHHMAIOTCA B CMBICJE T/IABHOTO
sHavexnusn Koiuy.

3835. Haittu npeobpasoganue Jlanraca
~+20
F(p)= [ e=®f(f)dt (p>0)

0
ana ¢yskuuH f (), ecan:
a) f(f)=1{" (n—HaTypa/ibHOE YHCIIO);
6) [ h=+/T: B) f()=e*,
r) f()=te—, p) f(f)=cost
o f) ==,

t

x) f () =sinaq/t.
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3836. Ioxasats dopmyay (unmezpas Jlunwuya)
400
S e—at], (bt) dt =

0

1
ad4 b3

@>0),

5]
rie Jo(x)= —::- b[ cos(xsing)dp— o¢yukuua  DBeccens

0-ro unjgekca (cM. 3agauy 3726).
3837. Haiitn npeoGpasoeanue Beiepwmpacca

F(x)= J‘ C e—=0'f (4) dy,

N eo00

ec/j:
a) fw=1; 6) Q@ =y%
B) f(y) = e*; 1) [(y) = cos ay.

3838. Mnoeourener Hebviuesa — 3pmuma onpenesiorcs
dopmyaamu

Ha(x)=(— 1y e

(e (n=0,12, ...)
Iloxasa-rb, 4TO

f H,(x)H,(x)e~ Xy = IO eciH m = n;

2rnl A/T, ecnn m=n.

3839. BriuncauTth HHTErpan
00

1ré (x—§)*
- [ g e
2
S [+45"]
e
00

(01 > 0' G, > 0)'

HMEIoUHA BaXKHOe 3HayeHHe B TEOpPHH BeposiTHOCTed,
3840. ITycrs ¢yukuus f (x) HempeprlBHa H aGCOMIOTHQ
HHTErpHpyema Ha NpoMexyTke (— oo, - 00),
JHokasars, yTO HHTErpan

40

X)) = dt

210,04

(Bex)?

Sf(&)e Ty
2(1 —00

YAOBJIETBOPACT YPABHERUIO mennonpoeoauocmu
ou 1 o

dat a? ox?

u(x, )=
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H Ha4yalAbHOMY YCJOBHIO
limu (x, t)=f(x).
=40

§ 4. Siineposbl HHTErpabl

1I°°"Tamma-pyunkuua. [lpr x> 0 nmeem:
00
T (x) = Gf t-ie-idy,

OcuoBHoe cBOACTBO ramMMa-QyHKUHHE BHpaxaerca ¢opuyasod no-
HuMeHUR

[ (x4 1) =« ().
Ecan n — uenoe nonomnrenbuoe qUCN0, TO

T (n) = (n— 1); r(n+ ) 1-3. ..(2n_-]) e

2. PopMyna ponoaHeHHS, l'Ipu <<
HMeeM:

T()T (1 —x) = —
sin nix
3°. Bera-dyukunua [Npa x>0 u y>0 umeem:
1
B(r, y) =[ #21(1—tp¥a
0

Cnpapeanusa dopmysa
B (x, ) = Trxr
T(x+vy)
3841. Jokasarb, yro ramma-byskuus I' (x) HenpepbiBHa
B 00saflaeT HeNpepLIBHEIMH NPOH3BOAHBIMH BCeX MOPAAKOB
B obaacty x > 0.
3842. [loxasarb, yro Gera-bynkuus B (x, y) HenpepuiBHA
K o6/1ajlaeT HenpephIBHBIMH [IPOH3BOJHEIMH BCeX NOPsAAKOB
B obaacty x>0, y > 0.

C nomolbio 3i;1epOBHX HHTErPANOB BBIYHCIHTL CJie-
AyloUIHe HHTEerpaJbi:

1 a
3843. [4/x—x% dx. 3844. |x*+/a®—x* dx (a>0).
0 0

Lo

4 -
3845. S Vx4
AN



