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Pazgen 1

NPEAENDI

§ 4.1. TEOPETMMECKME BONPOCH

I} [ToHATHA MHCJIOBOH TOC/EAOBATENBHOCTH H €€ [peneda,
Teopema 06 orpaHHUeHHOCTH CXOAsLeNCs NOCAeA0BATEALHOCTH.

2) Touamve npenena dyuxkuuy B Touke, TloHatye QyHKLMH,
OTPaHHYeHHON B OKPECTHOCTH TOUKH, TeopeMma 06 OrpaHHUEHHOCTH
PYHKLIH, HMEIOMER Tpefe.

3) Teopema o nepexone Kk npeneny B HepaBeHCTRAX.

4) Teopema o npepene NPOMEIKYTOUHOH (DHYHKLHH.

5) Tlonatne RenpepuiBHocTH (yrkuny. [okasats Henpepois-
HocTh hyHKLUMH COS X,

6) [Mepebil 3amevatenbEpil npeaes ll_l‘:'(l} 5-25 =],

7) Iountie GeckoHeuHo masoit dyHkuux. Teopema o cpa3y
Mexay pynxuned, ee mpeaeAom H GeCKOHRUHO MaOH.
8) Teopema 0 cyMMe HECKOHEUHO MANLIX (hyHKLIMH.
9) Teopema o nmponsBeneHHH GECKOHEUHO Manoil GYHKLUH Ha
OrPaHHYEHHYIO (DYHKLIHIO.
10) Teopema o6 oTHomIenRH GecKOHEUHO Manol QYHKUMH K
GyHKIHN, UMeroled Npened, OTARYKBINL OT HYAS.
1) Teopema o npenene cymmsl.
12) Teopema o npenene npou3BeAEHHA.
13} Teopema o npeneae yacTHoro.
14) Teopema o nepexosie K Npefeny Moj 3HaKOM HeNpephIBHOI
bynxouu.
15} HenpepbIBHOCTL CyMMBI, NPOK3BENEHHS H 4ACTHOTO.
16} HefnipepblBHOCTL CIOXKHOH DYHKLHH.
[7) Mousrtne GeckonedHo Gonivioit hyrkumn. Teopemb o cBssH
6ecKoHedHo GONbLIMX (PYHKILHIE ¢ GECKOHEUHO MANBIMH.



4 fipecucaoaue

3aHAMACT GANH yuebHbli yac). [ToBTopHan 3auikTa NPOBOANTCA BHe
CETKE pacniHCaHHdA B MHCBMEHHON ClJOpME HJIH B BHIE COﬁECEﬂOBaHHﬁ
(N0 YCMOTpEHHIO RPenoRaBaTENs ),

PaGotoit no cosnaHHio THNOBLIX PacueToB DYKOBORHA ABTOD
cbopunka pou, Jb A. Kysneuos. Bosboyio nomois B 3708 pa-
Gote emy okasanu zou. B. [1. Tuxynun, crapwe npenogasa-
teau A, . Jledepora, A. C. Kanmuunn. B coctapiennn 3anau
MPHHAMAJH YyacTHe Npencaasartend Kadelpsl BHCLlel MaTeMma-
makn M3H B. B. Xapuuos, B. A. Hmouxux, H. K. Koznosa,
P. ®. Caanxmxkanor, I A. Coxkonos u ap. Cozdaukio H BHeApeHHID
CHCTEMBL THNROBBIX PACYETOB BO MHOMOM CNOCOGCTBOBAA UA.-KOPP.
AH CCCP apod. C. H. Moxoxaes.

I'lpn noArotoBKe BROPOTO H3ZAHWUA YUTEH OMBIT HCTIOABIOBAHHA
cGoptika 8 M3H wn B pside apyrux By3oe, BHeceHb HCPaBJEHNUs,
nepepaGoTaHi 3afauH B pasfene « Pagei». CGOPHHK AOMONHEH pas-
NenoM «YpaBHeHHs MATeMaTHUECKO# (U3UKK», B KOTOPLIN BKLIO-
yeHbl MpocTefillive 3afauH, PACCUHTAHHBIE Ha NIPHMEHEHHE MeToaa
Pa3AcieHHs TepeMeHHEX,

Aprop Oaaropapen npod. A. B. Edumosy, nouenram
B. M. Tepanropesoii, B. I. Honronanresy v . B. Koxyxosy 2a
PeLeH3HPOBAHHE PYKOTHCH H NOJe3Hble 3aMedaiin. ABTOp BecbMa
nprsnartenel Taxoke npod. M. M. [Nerpywko u aou. A. JI. Hasnosy
33 yuacTHe B NOATOTOBKE MaTEpHANOB LA COCTABJAEHHA 3ajay Mo
YPaBHEHHAM maTemaTHuecKol dusuku, now. B. I1. [Tukynuny, aw-
Ge3HO MPEIOCTABHBLIEMY TOTOBBIE MATEPHANb! MO AHANHTHUECKON
reoMeTpuH H annednoit aaredpe, fou, [1. A. Lilmenepy 2a cuenan-
HEIE 3aMeYaHHa H NPeAloeHH:A N0 epecMOTpy psja TeopeTHue-
CKHX yrEpaxcHeHHii, 1oH. MUHCKOrO paaHOTeXHHUYECKOND HHCTHTYTA
A. A Kapnyky, coobuliBilieMy 3aMedainA, HAKONJIEHHEIe TIPH Pa-
GoTe co COOPHHKOM, H BCEM, KTO NPOSBHJ BHUMaHUe H BLICKa3an
R0oOpbie TIOHENaHHs 11 COBEPIIEHCTROBAHUID COOPHIKA.

B tpeTbem n3naHHK KHHIH HCMDABASHL 3AMEYEHHbIe OTeuaTKH.

Aamop



4 {ipeducaoauc

3aHHMaeT ofvH yuelueifi vac). [ToBTopHan 321NTa IPOBOAMTCH BHE
CETKH PACIHCAEHA B MTHCbMEHHOH dopme HiH B BHae cofeceloBaHuA
(no yemoTpentio npenoasatens),

PaGoToil no cO3ZaHHIO THROBBLIX PAacueTos PYKOBOAWI aBTOP
cbopuuka nou. JI. A. Kysueuos. Boabulylo nomoins B 310l pa-
6oTe emy okasaad pou. B. [I. TTukyaun, crapwue npenosapa-
tesin A, . Jledepora, A. C. Kanunnn. B coctapiennu 3apay
NpHHHMANKH y4acTHe npernofapateny kKadeapo: Boickiell marema-
Tk MM B. B. Japunos, B. A, Hawwrun, H. K. Kosaosa,
P &. Canuxmxanos, [T A. Cokonos y ap. Co3gaHuio 1 BHEAPEHHIO
CHCTEMbL THTIOBLIX PacueToB B0 MHOTOM cTOCODCTROBAJ YA.-KOPP.
AH CCCP npod. C. H. [Toxoxaes.

Hpu noEroToeke BTOPOro H3LAHHA YUTeH OMBIT HCNOMLIOBAHHA
cOopuuka B M3OU u B prfe ApyTHX BY30B, BHeCeHbl HCNPaBACHHS,
nepepadoTanul 3aaaud B pasfede «Pampi». COOPHHK foTO/IHEH pas-
AeRoM <« YpasHenun MateMatuueckoll dUIMKU», B KOTOPHH BKAlG-
YeHsl MpocTelilive 3afaul, PACCUHTAHHBIE HA APHMEHeHHe MeToAA
pasileqieHHa TiepeMeHHbIX,

Aptop Gaaropapen npod. A. B. Edumosy, AoueHram
B. M, Tepmuropepod, B, I Joaronanresy u M. B. Koxyxosy aa
PeLEH3HPOBaHHE PYKOMHCH H NOMe3Hble 3aMeuaHHa. ABTOp BechMa
npasatenex raike npod. M. M. Merpywko n gou. A. J1. [apnony
3a yuacTde B NOATOTOBKE MaTEpHAJOB AJIR COCTABASHHA 3aday 0
ypaBHenusm Marematriueckol dmauxuy, aow. B. T Huxyanny, aio-
6€3HO TIpelocTaBHBILEMY TOTOBLIE MATEPHAJb M0 AHANMTHYECKOH
reoMeTpHy W Juneinod asreGpe, pou, [1. A. lilmenesy 3a cpenan-
Hble 3aMEYaHHA H TPEANOXMEHHs A0 NepecMOTpy Paaa TeoPeTHYE-
CKHX YNpamHenu#t, nou. MHHCKOTO pagHOTEXHHUECKOTO HHCTHTYTA
A. A, Kapnyky, cooGumBlieMy 3aMeuanusl, HAKOMAEHRHEIE TPH pa-
Gote co COODHHKOM, H BCEM, KTO MPOSBHA BHUMAHHE W BbiCKagal
106psle NoeNaHHA 10 COBEPIIEHCTBOBAHHIO COOPHHKA.

B TpeTheM H3LAHHH KHUTH HCNPaBAeHb! 3aMeUeHHBIE ONedaTKK.

Aemop



Pazagen i

NPEAENDI

§ 1.1. TEOPETUMECKME BOTIPOCH

1) FoHATHA uHCHOBOH NOCAEAOBATEALHOCTH M e npeiena,
Teopema o6 OTpaHHUEHHOCTH CXOAALUEACA NOCAEN0BATEALHOCTH.

2) Monatue npepena ¢ynxuun B Touke, [Monstre diyHKUMH,
OrpaHHYEHHON B OKPECTHOCTH TouKR. TeopeMa of orpaHHYEHHOCTH
dyukity, uMetomtedt npeed.

3) Teopema o flepexone K npeaeny 8 HEPaBEHCTRAX,

4) Teopema o Hpeaene NPOMEKYTOMHOI DyHKLHH.

5) Tlounatie wenpepuisHocTH dyHkuun. JlokasaTs Henpepws-
HOCTE YHKLHH COS X.

6) Ilepsuiii sameuaTeNbHLIN Npeaen l% s0x =,

7) Touatue GeckoHeuno Manoi dyuxumn, Teopema o cBA3M
MeXJy yHKimel, ee NPeReNoM H GECKOHETHO MO,

8} Teopema o cyMMe GeckoHeuHO MaibIX dyHKIGA,

9) Teopema 0 npoH3BefeHHH GECKOHEYHO MaJiok (YHKUHH Ha
OFPaHHYEHHYIO (DYHKLHIO,

10} Teopema 06 otHOweHHH GECKOHEUHO Maiol QyHKUMR K
byHKIwK, uMerowwei npeien, OTAUYHBIA OT HYAS.

11} Teopema o npenene cymmbl.

12} Teopema o nipefene npoH3Be/IeHHs.

13) Teopema o npeaene uacthoro.

14) Teopema o nepexone K Npenesy MO 3HAKOM HeNPepHBHOF
GyHKLMN.

15) HenpepblBHOCTb CYyMMSI, APOH3BEAEHHS H YACTHOIO.

16) HenpepuiBHocTb ca10mH0M GYHKUHM.

17) Housitne Seckonesro Gonbiuoit gynkuny. Teopempt 0 cBasH
Beckoreuro GonblnX QYHKLMI ¢ 6eCKOHEUHO MA/ILIMK.



6 Pasdea !

{8) CpapHenne GeckoHeuno manbix dyakuni,

[9) IxpupaneuTHbie GeckoHesHo Manbie dyHkund. Teopema o
3aMeHe OeCKOHEUHO MATBIX QYHKLUMH 3KBHBAACHTHBIMY.

20) ¥Ycnosye KSHBANEHTHOCTH GECKOHEUHO MANbIX PYHKUMI.

§ 1.2. TEOPETHYECKME YNPAIKHEHMR

1)} Hokazars, ute ecan Him a, = a, 1o lim la,t = lal,
n—)oo' H—roo N
Britekaer AH U3 cywiectoBanug lim la,| cywecrBosanke lim a,?
300 H=00
Meazanue. Bokazath 4 HCNOABIOBATH HEPABEHCTED

6l —lall £ 16 — al.

2) HokasaTb, uTo nocae1oBaTenbhoeTs {7} pacxomurcs.

3) Ciopmyanposatb Ha a3bIKe < £ — §» yTepXKaenue: «Hucno
A He aBAsieTcs npenenoM B Touke ¥y tyrxumy f(x), onpenenennol
B OKDECTHOCTH TOUKH Xg ».

4) HokazaTh, uto ecq f{x) Henpepuighasn dynkuua, o F(x) =
= If{x} ectb Takke nenpepoieHan yuruus. Bepro an obGpaTHOE
yTBEpHAEHHE?

5) ChopMyaupoBaTh Ha S3bKE <& — §» yrBepKIUEHHE:
<PyuKUg  f(x), onpeleneHHan B OKPECTHOCTH TOUKH Xg, HE sIB-
JSIETCA HENPEPHIBHOM B 3TOA TOUKE».

6) Ilyern I|m fx}y#0,a [:m i x) He cywectnyer. Jokazarth,

YTO hm f(x)go(x) He cyLuec:TByeT

&’xasaﬂue Ilonycrmb NPAOTURHOE W HCNDALIGRETE TLONEMY O PSR JACTIOTO,

7) flycth dynkuna f(x) umeeT npenen B Touke Xp, a PyHkuns
¢{x ) ve umeeT nNpeaena. Byayr au cylecTBoBaTL Npeaeb:;
a} lim (flx)+9(x));

i ?
6) xignguf{x)w(x)-
Paccemorpere npumep: limox sin i
r—
8) Tlyetb le x) # 0, a dyukuna o x) GeckoHeuno HoNb-
X— i

wasn npu ¥ = xp. Mokasars, uto npoussenenude f{x Jp(x) asnsercs
Heckoreuno GoJblEol PYHKUNER fIPH X — xp.

3) Sensierca an Geckoneuro Goavuiod npu x — O dyuxuun
Leosiz



flpedenst

10) Myetb &/(x) ~ efx) u B{x) ~ B(x) npu x — Xop.

3aTh, YTO ecal lim
Joka RLUR

He CYIIECTBYET.

& 1.3. PACHETHBIE 3ARAHMA

adx

. i
H ecTBYET, T¢ lim TOXKe
e CYLL yeT, To Jim
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6= 22 a= 1,
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TesibHOl 0 HOPMasH K TpadmKy (yHKIMH.
3) Tlonatne autdepeHunpyemMocTH hyHKUHH W IMpDeperuya-
Aa. Yenoene pdepenunpyemoct. Ceass audepenuyana ¢ npo-
H3BOAHOM.
4) TeoMerpuuecknit emblca anthdeperlmnana.
5) HenpepbiBHocTb AngdepeHLHpyeMoil DyHKUHH.
6) AuddepenunpoBanye NOCTOANHON H CYMMBL, NPOH3IBEACHHA
M 4ACTHOTO.
7) Tlpouseoanas croxkuoi QyHKUHA.
8) Hupaprantuocte dopmb andipeperunana.
9} Tlpoussoanas o0paTHOR HYHKIMH,
10} Iponseoanbie oGparHbIX TPHIOHOMETPHIECKAX QYHKUAIL.
11) ThnepBosnueckie hyHKUKEH, HX NPOHIBOLHEIE.
12) Tlpoussoatele BeicLIMX nopsaxos. Popmyna JlelibHuua.
13) Nnddepenunant Buiciiux nopagkos.  HenksapnanThocTs
Authepeninanos NOpsiKa BhllLe MepBoro.
|4) Ouddrepenunporanue dyuaxduii, 3agaHHblX napameTpu-
YeCkH.

§ 2.2. TEOPETHHECKME YNPANKHEHMS

[} Mcxons us onpeneseuus Apon3BoiHoi, 10Ka3aTh, YTO:

a} npoussonHas neprosnyeckofi Anddepenumpyemon hynkun
eCTb (PYHKLM# IEPHOAHYECKAR;

6) OPOM3BOAHOA ueTHON mudpdepeHUHPYeMOolt QYHKLHH eCTh
dYHKLHA HeveTHasn,
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B) NPON3BOAHAS HeyeTHol AHdipeperuHpyeMoit hYHKUHH eCTb
(YHKLHSA YeTHas.
2) Hokasats, uto ecau pyHkums f(x) auddepeHunpyema B
rouke x =0 1 f(0)=10, 10 f(x)
(0} = tim ==
=0 X

3) HoxazaTk, uro npoussoaHasn f(0) He cyllecTryeT, eciii

_Jxsin(l/x), x#0,
fx)= {0, x=10.

4) HokazaTb, uto NpoH3BOAHAN OT QyHKUHH

_ jatsin{1/x), x#0,
ey = {0, x=10

paspbiBHa B Touke x = .
5) HoxkazaTb npubmnkennyio dhapmyay

\/E§+zﬁa+z/(2a), a>0, 2<a

6} Uto MoXHO ckaszaTh 0 audhepenuHpyeMocTH cyMMBl f(x) +
+ g(x) B Touke x = xp, C/IN B ITOH TOUKE:

a) dpynxkuna f(x) anddepenunpyema, a byikunn g{x) veand-

depeHuHpyema;

6) ofe GpyHrHH f(x) n g{x) RemnpdepeHpyembl.

7) [Myets dpyuxuus f(x) nuddepeHuupyema B TOUKE Xp
H flxg) # 0, a2 dynkuna g(x) neanddepesunpyema B 310l Touke.
Hokasars, yto npoussesenne f{x)g(x) Apnnerca nemuddepenim-
PYEMbLIM B TOUKE Xj.

8) Yto moXHO cKa3aTb 0 AndpepeHtHpYeMOCTH [POU3BeeHHs
f(x)g(x) B npeanonoxenunx sagaun 6?

Paccmorpers npumepti:

flx)=x, gx)=1xl, x=0 _

_  [sin(1/x), x#0,
ey ==, glx)= {0, x=0, x=0
flx)y=lxl, glx)y=lxl, xp=0;

flx)y= 1, glx)=1xl+1, x =0
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9y Haatu f/(0), ecan flxy = x{x+ 1) ... (x -+ 1234567).

10} Buipasnts audpepenman d2y oT CAOMHOB GyHKuHH § =
= g {u(x)) uepea npousolubie ot hyukumn y{u) n udbepenuna-
Jibl OT YHKLUHK u{x).

[1} Thyers g{x) v x(y) apaxap auddepernpyeMble B2aHMHO
ofpaThble GyHKiHH. Bolpasuts x” uepes ¢ u y'.

& 2.3. PACYETHBIE 3AJJAHMUA

3apauva I. Mcxons us onpeaeaennsi nponssogkof, Haittu /(0).
te(x® +x2sin ), x#0;
(o=} 5 )

X

0, x=0.
2 fx)= STCS“’ (#*cos ;) + 3, iig
3 flx)= {Zfdg (xcos ;). iig
4. flx)= {l]“ (1 = sin {*sin 1)), i : gi
5. 1(x) = {Zi’n (xsind), ;ig
6. flx)= {0, Uin 1+ 22sin ) =, iig
s T
ol
9. f(x)= {gl"cig (x3 — x¥ sin i) , i ig,
0. f(x)= Zi’nxcos %, i i g‘
. fx) = ;’+ arcsin_ («2sin ), ; 15 g,
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1.

13.

.

15.

14,

17.

19.

20.

A,

n,

13.

4,

15,

26,

t zxcosllfax)__l_i'x‘ X#O
ﬂﬂ'{ﬂ )

x =1

arctgx-sinZ, x#0,
= {O, ’ x=10
262 +x2cosg, x#0,
)= 0 x =0
Zeos? B x#0,
= 12
2x2+x2cos§, x#0,
Hx)= Q xr=AQ.
Fnc;rsx’ x#O,
flxy= {0 x=0.
6x +xsind, x#0,
fx)= {0, x=10,
e‘z—cosx
- o, X #F 0,
R N
gtsindr |y £,
)= {o, x=0.
FSL ~ 12k, x#£0;
fley= {0, x=0.
1+ In{l+ 3x2cos{2/x)) — 1,
ﬂn={g ( (2/x))
exsin[ﬁ/&t]_ I’ X?(:O,
firy = {O x=0
thx_gwu .
f{x)= x ) x;é[)s
a, x=0.
arctg (2 — x?sin 2 x;ﬁO;
f(x)={0 o3 2l =0
esn(¥sin2) _ g +x2, x#0;
fry = 0 x=0
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Pagadea?

. fix :{(\;‘,/1—_:2"3—5'”_"—1-#): iig'
8. f(x)= {iem sink, x;_eg

M. fix)= {{;‘?(l+2x‘*+x ig

. fx)= {0 sosrZend, x;eg

. f(x)= {(l),- cos (x-sinl), iig'

3apava 2. CocraBHThb ypaBHeHHe HopMaaK (B BapranTax 1—12)
WIH YpaBHeHRe KacaTenbHOM (B BapHanTax 13—31 ) K pantod Kpusoi

B TouKe ¢ abcumecofl xp.

1 y=3x =2, 18,
Ly=2x>+3x—1,x=-2. 1%
.y=x—x8, xp=-1. 20.
L y=x+8y7—-32,x0=4. N.
S.y=x+\[x3.xg=l. 2.
6. y=vx2~20, xo=—8. 3
1+v/7 .
Ly=1—"%x n=4. 2"
8. y=8¥x—~T70; xg = 16. '
9. y=2¢2—3x+1,x=1I
0, y= 38 4 =3, 3.
. y=vi-39%, xo=64.
il.y—%,x{}—Q e
3. y=2x2+3, xp=—1. ’
'I!l.yﬂﬁ,xo:l. 3.
5. y=2x+1 x=1 .
1%. y g;jﬁ),x@ I, 3.
7. y=5H =1 3.

_x Spg
¥= =2 X0 = 1.

y=3AIX—-2VX), x0=1.
Y= 543, X0 = 2.
¥= 7. %o = 2.
y= —3x+3 , X0 =3.
y= ;ﬂr-xo—l
y=-2AVx+3/x),
xp=1.

e
y=53% =1
y = !4\/E-l5f+2,
x ey
y= 3f—f x =1,
y_3x32x3’x0_,__1. _
y-—fﬁ+3,xg—2
y_x ix—3‘x0_4

4
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3agaua 3. Hadiru andpeperiunan dy.

. y=xarcsin(1) +inlx+ V22— 1], £ > 0.
. y=tg(2arccos/1-242), x > 0,
Ly=1+2c—tn{x++/1+2x).

L y=xlarctg Va2 — 1 - VX2 -1,

. y=arccosm,x>0.
Ly=xljx+ /2 +3| - V2 +3.

. y=arctg(sh:c)+(shx)x lnchx.

. §§ = arccos

(x2/2) "

. y=In{cos?x + /1 + costx).
cy=In{x+/1+x2) = /1+x2arctgx.

_ Imlxl 1 P
Y= 158 2 I 147 ¢

. g=la(e* + /e — | +aresine™),

3. y = x4~ x? + 4arcsin(§).
14, y=Intg(3)- =

15. y=2x+!n[sinx+2(:osx|.
16. y= ctgx—@‘

{7, y = In| L,

18, y= /<2,

19, y——-arctg"zx_'.

0. y=Inl?-1-55.

- y=arctgtgi+1).
cy=m2x+ 2V +x+ 1.

sy =lInlecos vX| + Vxig /X,

« ¥ = ef(cos2x + 2sin2x).

« ¥ =x(sinlnx — coslnx).

cy= (Ve=T-§) eVt

v y=cosx-Intgx~Intgs.
cy=4/3+22~ xinjxr+ /3 + 22].
- = VX — (1l +x)arctg V¥.
-y=xarctgx—1n\/rl+_x?.
sy=xvVe— 1 +hnlc+ V2 - 1.
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Pardea?

3anaua 4. Bruvcauts nputnickenno ¢ nomoulslc audube-

peuuﬁaﬂa.
t. y=¥x, x=1776.
2oy=vi3+Te, x= 1,02,
3. y=SVEE 003,
4 y=¥x, x=2754
5. y=arcsinx, x = 0,08,
6. y=+v/x2+2x+5,
x =097,
1. y= V%, x = 26,46.
B.y=+vx2+x+3,
x=197.
9. y=x', x=1,021.
0. y=¥x, x=121.
. y=x*, x=0998.
2. y=*2, x=1,03.
13. y=x5 xy=20!.
H, y=¥x, x =824,
15. y=x", x=1996.

16.

10.

F I
B Iy H

y=¥x, x=764,

17.
18.
19.
20,

.
22,

3.
2,

15.
26,
7.
28,
29,

30.
.

3apada b. Hafimu nponasoaHyo.

— A3 dxt—x—2
- ¥ 151+ °

a1 1+R2
= 3.3 i -

- 4= 2;1—&:" )

(2-6nfia+ae2y
4= "7 -

120
_ £f-8)/x7-8
= & .
443
x;3;(2+x3)2 ’

y — ﬂ“txjHE )

11.

1.
13

14,

15.
14,
1.
18.

19.
M.

y=vaix—1,x=2056
4= W,x= [,016
y= ¥x, x=836.
y=-\%,x=4,16
y‘—"x?,x*—‘Q,OOQ
y=vix—3,x= 1,78
y=\/F,x=0,98.
y=x3 x=2997.
y=vx x=103
g=xt x=3998.
y=+/ 1 +x+sinx,

x =001,

¥ = 3x+cosx,
x=001.

4= 2x — sin(nx/2),

1,02

VEE+5, =197,
1
7?;_,_=, X = |,58‘
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li.y—&i’_‘_’r‘/;‘?__-;_ 17-y=;ﬁ
22.y 2 |+f 8. y~_x7t%
2. 4 =3/ Wy =7
B y= sy o, = S

19.

(. y = gowasinfx—foosfx a§+‘gm5ﬁ’

12, 4= poxflsin gcx-:cgaﬂ ox

13. = oo (i + acosngz:fﬁosi;1 sz)‘
Woy=x+ g ~In(l +¢),

15, y=x ~3In{(1 + &7%)/1+e2) — 3arctge*’s.

18. y=x+7%q.

17. y=In(e* + e — 1} + arcsine™™.

8. y=x~e~*arcsiner —In(l + m)

1. y=x—in(l +e*)— 22 arctge’? — (arcige*’?)2.

:..““',O*\H-hwm.n

3aaauva 6. HafiTu nponaroanyto.

Ly=x-in(2+ef +2v/efr e+ 1),

2x 28in 24— 052X

.y=e L
. y=Larctg 453

1427

-
c Y= .

Nz
Ly=2er+1+1n f_+l

= 3\/{arctge‘ ¥.

-y = %l (e% + 1) — 2arctge*.

y=in(e*+ 1)+ 86 +27e 11

ﬁ(e‘+l
V 2 — [ —arclg /2 —
in2

==/ o ()
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20,
1,
n,

Noy=
M.

15,
2.

27.
28,
29,

30.

3.

N Pazdes 2
_ e

=1

y= J—arclg (e"‘"\/%).

y=3e¥F(V/x2 — 293 +2).
TreFei—e'=|
In Ve,
y= ejinx (x_ -:osx)'
y=5((«2- cosx+(x— 1 sinx).
gy = arctgle® —e™*).
y = 3e%% (V8 = 5/ + 200 — 60Y/% + 1209% — 120) .

_ &
¥~ " 368x-

y=arcsine* — /| —e?,

y=—te P+ 2% +2).
2
— &
¥= 1432

3apaua 7. Haiitu npoussoanyno.

1. y=vEI(VE+VEFa)~ 1. y=Incos 23,
—vx+a 18. y =lgincigx.
2 y=In(x+ Va ¥ 22). 19. y=log, —r=.
3 y 2v% x24["(2+‘/_) 0. y= dsin{vIgx+
&L y=lIn .
Y | (7'—“' 0 +14/1+2tg%x).
5.g=1In +vx+1).
. y—l a{ig ¥ M. y=Inarcsiny/ 1 —e2v,
.y: HQEQ—_X"" 2. y=Inarccos /1 — e,
:' g = :23?[{ i 2223 3. y=n(bx+ va? +b2x2).
. h SX). W y=1n -\/m-i-xﬁ’
L 3 =In g 8 K+ —-xvD
0. y=lntg (5 +3%). 3. y=In (arccos :',-;) .
".y:lnﬂ% 2‘.y=]ﬂ(€“+\/1+82‘t).
— 1. V/B+lgix/2)
2. y=x+ V@In(x_Jrﬁ)'i‘a“ﬂ- WV.y=t \/g—tgti/i?)'
13. y = Insin 25 B. y=In g7
. y = logzlogstgx. M. y=lnlasin{l + ;L)
15. y =log, log, tgx. 30. y=Inln’In’x.
14, y = Hehxdsinhg) M. y=Inln’in’x
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3anava 8. Haiitu npoussoanyio.

v y__smv/g_,r]sm:ix

3 cos iy -
vos” Jx
1, y=cosin2 — S—SInﬁx
_ 1 sm 4x
3. ¥ = tg!g'} aai 4 Los&r
. YE lcos 4x
4. y_Ctg"/S 8 sin8x °
__ cossind sin” 2r
5. ¥= 2eosdx
_ sincosd-cos? 2x
§. ¥— 4sindx
__ cosln7-sin? 7x
L y="7Fewslix \
_ _ 1 costBx
8. y=clg2— 15 sin 16 -
- 1 sin® Gx
2 y= Cth052+ 6c0512x'
/_'_ 1 cos 10x
10. 4= Ctg 20 'sin 20x ‘
1 sin® §0x
i y= :,‘(:ostg2 16 cos20s -
1 cos® 12
12. 4= [I’lSlﬂ 7T 9% sm24x .
3. y= 85mctg3+ '52;‘; lg’;
. coscigd- cos? 14x
W y="gaww_ -
5. y= coslg(1/3Ysin® 15x .
< ¥= 15cus30x2 .
— Sintg L7 J-cos® 16x
1. y W3

17. y= Igs:n{l/3}~su! l?x‘

77 cos 34x

18. y= %'

9. y= %

20. —-cigc055_ Iétsc;ifo?cx'
.y = figh+ gl

0. y=cosln 13—4-’;%‘
2. y=Incos + 2?203331
u y= cthIl‘l 13 - 4|39::S_ml—28%£'
5. y = sin Ini 5+ 92"20323):

. y=Voos V- g5 TFE.
V. y= {/igcos? + Filx
1. y=sin /Igl — S
M. y=cos?sin3+ HL2L
30. y=sincos? — QLA
Moy=1g 3+ S

3anaua 9. Hajitn nponseognyio.

y = arclg BEZEX

Y. y = arcsin ’65—}

T '\/2+x 242 3 arcsin 3‘.

4. y=arctg Y2
5. y=arccos xj*:m‘
é. y=\/§arctg37%’-.
T.y=tin%) - farcigs.

8. y=AVEBEPTT g arccos 4/ 4L

. (I+x)arctg % 1
" y - x2 + 317\/}'



34

Pazdea ?

0. y = ";arccosx - 2?2 f—x2.
Hy=sz+5" 2 arctg V.
. y= 3—+i\/x(2 — x)+ 3arccos \/§
B y=5 ‘H” - arcigd 2 +1
b y=arcsin,/7 + arctgﬁ.
1 arceos x
5. y=3y/z -1 -5
t6. y = 6Barcsin % — &2 /W4 — x)
17, y=3Véx—»2— +arcsm1/§ - 1.
_ (L+x)arclg VE—VF
18. y —_ X arcx X E3 .
19. y= 24/ I—x:rcsirl vE 4+ % .
. y=22/5¢—4— 2+ Jarcsiny/ L.
M. y=arctgx + % in i—;ﬁ.
11. y = aresin {-;{—Tf—ﬁ
B.y=+1—-x2—xarcsiny/1 — x2,
U y=Vx+ éarctg\/'f— %amtg%.
— Vi—
5. y=arctg = .
2. y = (2x* + 6x + 5)arctg ﬂ;
7.y W arcsin2x + § In(1 — 4x?).
W y={(2-x+} )arctg% 77— P
M. y=(x+ 2%+ 2)arctg 55> -f+2 — VX
30. y = /1 +2x — &2 arcsin £2 2 — v2In(l + x).
M. y= amtgw
Banaua 10. Haiith npoussoanyio.
q in 24++/5thx
' 7 2—+/5thx
L y= 45::11‘ + %‘fxg +3 2 arcig(sh x).
hx
hy= 2In—:§:h; arcetg vthx.
3¢ vI+h th
‘ 4 y=gnn i :hi - 4[2-&’ -
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1 1++Zth
5. y=sthe+ omin"za%.
6. y= (_11'“}' 7 2225,:)
_ I+a?lhx
I.y= :7:4-(.:J 1+aZths
_ { 1+v’§cthx
. y= TM Ly, P
+/sh 2x
A y= arctg chx—shx*
t l—sh2y
. ¥ = sl0 5555,
E+ih
. y= V" T=the -
__ _sh
12. ¥y= Ij—cﬁx'
_. _¢hx
3. y= e
14 = sh 3x
" :;chﬁx'
. 1+8ech®xInchx
t5. b= 2ch x .
. i2sh?
t6. ¥y=- 3ssh3x:—]
7, y=-— i',‘l"x + 3 arcsm(th x).
18. y = Z; arcsin ,1*;0",."1

_ 4+/Bth £
19. y—mln—y——%‘;_ B -
W. y=(flnjthg]~ 1o 224).

M. y =~} arcin S5,

—_2 1 shx B
Y= g5 gars gty T g arctgshx.

n
n
i L
. y=1arctg(shx)— ;24
2%

3 Zehlxe
=3Inth§ +chx — ;2.
= _.sh [ _3
U.oy=_ghe L _Sarctgshx,

B.y= e 4 Larctg(shx).

Boy=1 (S‘” +arctg(shx))
h

Ry= -2 g,

o y=Zcthx— o

2*
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I T
W e A i mh O
al- e A

16,

b O el 0w YWy B O ed -l
an e e e e e e .

3aaaua 11. Haiith npousposHyio.
y= (arctgx }': /2 narctg x .

y= {sin \/E)Insin JE_

y = (sinx)%".
y= (arcsinx)"r.
y =(inx)".
xarcsinx
= (ctg?:x)”
y Pl
= (tgx}-ie’ .
y=(cos 5xy’ .
y — (xsinx)sm{xstnx}.
— (x S)Chx
= (x3+ 4)*
xsm
— (x l)s.hx
y = (x* + 5)"¢~,

3anava 12. Haitru nponasoanyio.

17. y
18. y
19.
20.
Ny
2.
13,
4,
15.
24,
.
28,
29,
30,
3.

Pasde, P
“Ee

= (sin x )52,
_ {x2 + ‘}cosx
y= 1957 x
y= K3 Lon

= (Sm f)e

ttgr
(OSX

i

LT

)(ln tgxV4
ol

=
LY

*13

&4+
x3 . 99¢
Cosgx)(lncosh)/nl

= x¢' x9.

[ I TS O (R 1 I T A
*&"x

‘&:‘E‘::‘E:‘E:‘R:‘t:‘&:tt:tt:

>0.

\/16x2~8x+2 x

+ 342+ 12x+ll)\/x2+3x-*’2’

(. y= (2 +80/iZ— 4+ Garcsin2, x
Uy= st Warcctg'm"
3 y=2x—In{l + 1 —e¥}— e ¥ arcsin(e®).
b y=+/9%% - 12x + Sarctg(3x — 2} -
—n(3x— 2+ /92— 12x +5).
5. =%\/2x—x2+lnb§§. :
b y= 3: aresin 3 + 31(x2 + 18)vx2 -9, x> 0.
7. g = Warctgw + 3 3 3x23i2xl+l
8. y=3x—In{l + /1 — ) — e~ arcsin(e®).
9.y = In{dx — | + V1622 —8x+2) -
x arctg(4x — I).
. y=In 1+22x4_-f =+ 2x+t V—x =
1. y=(2x+3)" arcsin 2x+3
2x+3>0
1. y= 52+ Larctg 2%
3. y=5x—In(l ++/1 —el® ) — 75 arcsin(e®).
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" y= \/x-—8x+I?amtg(x—4)-—ln{xw4+m)_
15. ’ = _3+“sz + 723 L./—3+4x— a2
“. 4 (352 — x+2N9x2 12x + 3 + (3x — 2)* arcsin 3)‘ =

3(-—2)‘0

7. 4= ;@ﬂl‘c'[gi?f""’iﬁ?

8. y = ln{e¥ + Ve~ 1 ) + arcsin{e” E")

9. 4= n{2x - 3+ Vax? — 1264 10 - V42 =12+ 10 x
x arctg (2x — 3). _

W, y=in R 2 CE a2

M. y=H4xP —dx+ 32~ x+ (20— 1) aresin 57,
2x— 1 >0. | -

N y= s T ardig .

1. y= arcsine” ¥ +In(e™ + Ve — 1)

M. y=In{5x+ V2552 + 1) — /25x2 + { arctg5x.

2. g= ziyy/—3+ 120 — 02 + In L1/ THEST

%. y=(3x+ 1) arcsin 77 + (3% + 2« + l)\/‘9.1r2 + 6x,
3x +1>0.
2x+1 2x+1

M. y=Jparctg 25 + i I+

8. y=1n(e¥ + /b — | ) + arcsine—3.

1. y= 492+ larctg7x — In{7x + /4922 + 1),
W, y=Ly/T—axF 4 ) BT

M. y=arcsine™® +In(e2 + /et — 1 ).

3anava 13. Haitru nponasonnyio.

Loy= Sy /1 — 42,
y=4lnm-@‘

"I =24 B2 T4+ 3In{x+ VT 1),

- ¥ =x3aresinx + KQHM

Y= 3arcsm;—_,_~l+2w 4x+1>0.
“I= VIt arctgr - In(x+ T+ A2).

Y= 2anesin g ks + /0 £ 245 ¥ 12, 3x 44> 0.
-y—-x(2x2+l)\/ﬁ—ln(x+ x2+l).

[ e BN L I
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% y=In{x+VI1+x2)- '+x2
0. y=+1-3x—- 22+ 7.; arcsin '“"'3
. y \/(4+x)(l Fx)+3in{/4 +x+\/1 +x)

2.y In Mooty \/3arctg2‘ '.

3. y=5ln ’“—(——rx:j‘r: Fom arctg f_,xh] .

4. y = 4arcsing 3 +3 + /42 +12¢—7,2x+3>0.

15. y = 2arcsin 55 3x+, +/2+6x—-3,3x+1>0.
6. y=(2+3x)Wx =1+ 3arctgvx—1T.

7. y=Hx -2/ + L+ In{y/x+ 1+ 1)

18 y=+/x2+ 1~ 31n i;i::

19. y=In¢/ i - (;—,-F p'_—l) arctgx.

0. y=xin(vT=x+ \/er%(arcsinx—x}.
. _;;:arctg\/x2 ol e 7'5—;"3

2. y=3arcsin o35 + x2 + 4x — 5.

B. y= /3= XNZFX)+Sarcsin /%2,

WM. y= x(arcsinx® +2v/1 — x2arcsinx — 2x.
B y= E + arcsinx.

2. y = x3arccosx — £ ;’2 1—a2
_ e+ g +¥x2+
N y=Y7= -5

8. 4= j—‘(lO—xQ)\/li x2+ﬁarcsm’2-‘.
. y=arcsin§;t-]_;§+2\/x2+3x+2 2x+3>0.
30. y = xarcsin — X +arctg /¥,

_ arcsinx |
My="775+ 2'“ TFx

3anat|a 14. Haiith npoussoanyio.
1. y= EFFE In{tg x + ctg o).
2. y=xcosa+sinalnsin{x — a).

3. y= 535 (sinfnx — (vZ — {)cosInx) xVZH+!,

— nsinx sin x
5. ¥= 3c05§x + cosly *
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b y=(a2+8)7"" arcsin (L) b5 g,

7 _ T3sin3x4cos3xin7)
- Y= B+ 7) .

8. y= ‘"*osx—i'“a%m-
% y= m (arctg(acosx)+alntg’—£].

Itsinx
Tsinz

_ e
0. ¥= 3sm sinx 3 ln

. g = (11 el
11 y= ctgrts

I—xctgx -

. I Fxsin %
13- y - 25-"]((1/’2) al‘(‘.tg ].-..122 -

WA [ a2
4. y—arctga,x>0.

_ B(sindxIn6—4 cos 4x)
B.y= i6Fin’6 .

16. y = arctg ]“_Qt;g:.

= e 2sink_

7. ¢ arctgm.
_ 5%(2sin 2x+cos 2xIn 5)

8. y= 15 -

19. y = In Z3Ehx

_ 3‘!45in4x+|n3cos4x}
n 4= 6+ 3
4( (ln!)sm#x élcoséx)
Hoy= 16+24
N y= 5% —2cosx —3ntg3.
5%sindxIn5—3cos 3):)
B.oy= 9+’ 5

M. y=x—in(l+e')— 2 % arctge:. '

. Psinxtcosxin2
N R

%. y= n(ctgx+ctga)

Aoy= ;ﬂ‘:’x +3—r;?15i.
— . cosx 4 A, 2/t
B. y= 5prann T marcig g
_ Fiind)sin2x—2cos2x)
B y= i 3+4

-1 [+eosx _ 1 i
3. ¥=3 In I—cos x COS X 3cosdx -

34 _ flgxta2lgxti
A RNy e
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3agava 15. Haiitu nponssoanywo v, .

N x—-s—%{—' s x={l+cos?t)?,
* Y, — eost
sin (& +r) y= i
= iq 1=t
1 x= \.f'l tQ, 1‘ {x—-]l‘l 1442 5
y=tg1+¢t vi-£
x=+2—F, . xharccos,,
3. {_t/ 1 \/52— + aresin §.
{i—1
= X = i
N arcsin(sin ¢), 18. { i l+\/T!5
y = arccos(cos ¢). = :
;) x=1In( H.,}f:z.,_ 1), 1. {x-arcsmf
y=1 12+ ¥
o fx= 2t-t2, - {x‘*(arcsmt)z,
y =aresin(f —1). Vg
7. x = cig(2e'), a. x=h/2+1,
y = Intge'. Y= —£]+'2.-
8 { —*Inctgt x'“arctgt
Y=g 4= I+l
0 {.1c=an‘ctge"2 . ‘-In(l _tﬁ)‘
y=ve+l " ly=arcsiny/1 — 2.
" x=1In\/+H, % = arctg (£ + 1)/(t - 1),
g=+v1-£ T |y =arcsinvi - £,
- i 1—sin¢
w, ¥ AT 35, {¥ Iy
yzarcsm{—f; = ‘tg2r+lncost
x=41-1, = — 2__ f1=¢
n. { Y, % 1% £ t arctg ‘,
9= FAicgp: ¢ = vi— VT —{arcsin V1
x=aresin(VI-#),  (x=lIntgt
13. 27 gh
g=( rccost}i’ . y*’_‘._r:ﬂ
x= 7 8 5= Lol b iny1~ 2,
y= REI=E) ’ y=7-‘5_?arcsint+ln\/1—t?.
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r= o5ec ?
. -—tgtlncost+tg!—t.

", { ﬁ aresin/ +Iny/ 1 — 2,

\/l -
x-—ln(H-\/l +t2),
M I+ 7 - In S/12E

3anaua (6. CocrapuTh YpaBHEHMA KACATENLHOW WM HOPMAJH K
KPHBO# B TOUKE, COOTBETCTBYIOLUEN 3HAYEHHIO Mapamerpa [=fy.

x=asin’t,
1. y=acos®t, fy=x/3.
£=+V3cos! '
2 y=sint, th=x/3.
3 x = af{t — sini),
"Yy=a(l —cost), fy=mn/3.
. x=2f—f,
y= 3f—t3 fhh=L

A+t

X =095

T
Y= 5e- g = L.

X = arcsin —zesy,

{y—arccosm, fo=—1L
1. {x—t(tcost—?smt),
y=1t{isint +2¢cost), to=n/4.
Ry
Y=z =2
' {x“2]nctgt+l
y=1tgt+cigt, tg=n/4
" {x —tg—-!"‘
y=3+18, =0
x = alcost,
y=atsiné, {fph=x/2.

i,
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14.
y=acosdt, ly=n/6.

x = a(fsint + cosf),

17,
y = alsinf —~ fcost), fh=a/4

Paszdey s
.
= sin” {,
1. "
y=cos*l, fy=nx/6.
— . t
5. {x—arcsm lrg,
Yy = arccos —==s, o= 1.
= I-I;.tnl
4. ’
{ — 3+2!Int) t(] =1.
=
15. £
y=§%§+%, fo=2.
{x=asin3t,

x =2cost,

&

— i+l

18. i’
{y=%, fp=—L
=12

. x=1 13
g=t—-r, fHh=2
=In{l+#£

2. n{l+#),
y=1—arctgt, fHr=1

. x =K1 —sinf),
y=1lcost, Hh=0

n x"!-}t’;,

. y=g, th=2
x = 3cost,

n 5
y=4sini, l==n/4.
x=1—1,

M.

{y“tz—t3, fo=1.
=+,

TR
y=r+i+1, Hh=1.

y=sint, fop=-m/3.
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a3

1= 2tgl,
M., = 2sin?t+sin2t, to= /4.

x=8+1,
yzfg fg=—2.

¥ =sin{,
. y= at, t=0

18,

30.

.

3apaua 17, Haitty npoH3BoliHyI0 1 -T0 NOPAIKA.

1. y=xe™,

). y=sin2x +cos{x+1}.
3. y: ,5/e?x—l‘

4 = 4x+7

- ¥ = 253

5. y=Ig(5x+2)

. g= 3x_

1. 4= s

8. y=Ig(x+4)

. 4= Vi.
0. y= 133&:31)
1. y:-_~23x+5_
1. y =sin(x+ 1Y+ cos 2x.
3. y= 3 o2+l

— 4 X

iy = il
5. y=1g(Bx+1).
1‘. y:?ﬁx_

Y= 2x2 _ _
52,3 - Dinte-,

oy=(3- )2y, g =

¥ =xcosa?, M=)

A, o= lnle—)
V=" g =

7. y= _9(4:+9)'
18. y=tg(l +x).
9. y=12.
N, y= itz

M. y= q2x¥d

. y=sin(3x+ 1)+ cosbx.

23_ y=1/e&¥+l'
U y=gEE

1. y=Ig(2¢+7).
2%, y= 2%
V.y=25.

8. y = log;(x+5).
2’. y:%‘

0. 4= piicrs-
. y = 3245

3anaua 18. Hafiru nponasosylo ykasantoro nopsiaKa

y =55 =

Y= (4x3 + )P+t gV =
y = x%sin(5x — 3), g =1
y= Lg_g, gV =7

c =2+ 3’ x, yll =2

OO e O A



4 Paadea 2

0. y = (1 + x*)arctgx, W y=(3x— T3, v =>
19 im—:ln?x gV = M.y =BT =

A N R v —>

_ 1—2x | . . + !
13..;; i}e sin(2 + 3x), " —;ln(l 30, gV =3
. y= ’“éﬁ:‘fl‘ 1 5. 5\; = (2% + 3x + 1)e?*t2,
15, y= (265 + )cosx, y¥ =¢ % _:‘ e v
Ly =(5x -8, =?

6.y = (x2+3)ln(x-3), -"‘_(lm S0 Sy

gV =? 7. y= "5 Y =
7.y = (1 — x ~ x2)et—1vz By = e ¥eos2x — Isin2x),

yiv =? yl\f =
18. y=Lsin2x, yV =? 1. y=(5x— l)In’x, yT =2
9.7 = (x+T)n(x+4), 30 y="85 V=

gV =? . ‘(x3+2}e"‘x+3 W =

3anaua 19. Haiitd npoussoaHyio BTOpOro nopsaka gy, ot
(hYHKUHMH, 3a1aHHOH NapaMeTpHYECKH.

x = cos 24, x=igi,
f. 2 e. i
¥ = 2sec* . ¥= .
3 {x=q/1_12' o r= /--—I-f_ ,
. y=_:_ ] y= :—l'
x=eélcost, x=+I
3 { — ol 11.{ ’
y=e'sint. y=7=
x = sh®¢, - _COSE
4. { HSI 1. {x_ I+52ir(l:|(>s{’
y_m L) 1+2cos i
5 x =f+sinf, 5 x=\/t_3'——_f,
" ly=2-cost. Yy =t
I
r=v x=sht,
64, =0 ", A
¥= e y=tht.
xzi/f, x=\/tTf,
?-{ -] 15.{ ,
Y= ¥= 7
X =sinf, I=0052f,
8. 1.
{y=sect. {y=tg2t.
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x=+v1-3, 2. x=c
- ly=mn(-2) y=\/sh2£
x =sint
’ x—arctgt,
8. = Incost. 26, {y
x=t+sint,
"' y=2+COSt. 27 ng(t_slnt),
x=1{—sint, . 4 =42+ cosi).
1. y=2-cost, " x =sint — fcost,
2 X = cost, y=cosi+ fsind.
' = Insin{. 1
r= ?5,
x =cost-+isint, 2.
22, = T—’F'
y=sin{ —fcost.
x=cosf+ sinf,
x=é, 30. {
1. y = aresin £, = sin 2L,
= =In¢,
u. x CTJS‘:; 3t X =in
4 = sin 3 y=3fl’.‘tgt

3anaua 20. Nokasats, 4T0 QYHKUHA § YAOBAETBOPSET AaHHOMY
YPABHEHHIO,
. y=xe= "2, xy’—(l - xt)y.
cy=2E vy +y=cosx.
. y=5e—2x+"’,y'+2y er.
. y=2+cm,(l—x2)y’+xy=2x.
-y—x\/l—xi',yy’=x—2x3.
“m, —tgx-g=0.
- ¥= _3x+c‘ y(:3y2'
cy=ln{c+e’), y =74,
Y y=va—cx, (x4 P )dx — 2xydy = 0.
0. y*x(c—lnx) (x—y)de+xdy= O
1, y = etets/D), y’smx—ylny

bl I B I

— 1+
.y b_is =1
3. y=HBE 4 xy =51+ 22y).

W y=/2+3x =322, gy = 2.
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5. y=1/In(352) 41,
(1 +& )y = &
t. y=1igin3x, (1 + y*)dx = xdy.
1. y=—\/3 -1, 1+ +xyy =0.
. g=x—Inx— 1, Inx+ 1 —3x2y =0.

1’.y=a+%,y—xg’=a(l+x2y’).
W y=atg/2~-1,a%+ ¢ +2vVaxr— 12y =0.

X

M. y=f/~/f+\/x+l,8xy’—y:ﬁ.

N y=0(2+ 1), ¥ — 2y = 2xe* .

Boy= 2+l B+ (28— )y = 2
U y=et L 25y — g = et

2. y=—xcosx+3x, xy = y+ £2sinx.

%. y= 7;;:)‘——*—_; sinx)y + ycosx = yP(xcosx — sinx).

Woy=5+22,xx- 1) +y=x*(2x—1).

B. y=_5., ¢ — ylgx=secx,

Woy=(x+1)Y(e-1), ¢y - T =1 +x).

30. y=2%+cosx.x(sinx)y’+(sinx—xcosx)y=sinxcosx—
—-x.

Moy=—vt—x2, xyy — > = x*



Pazgen 3

TPADKKK

§ 3.1. TEOPETMHECKMHE BOTIPOChI

1) Ychosna Bo3pacTaHns GYHKUMK Ha OTPe3Ke.

2} ¥Ycnosusa yGrnisanus (hyHKIMY Ha oTpesxe.

3) Toukn skerpemyma. HeoGxomnMoe yenoBHe 3KCTpeMymMa.

4) JocratouHnie ApH3HAKY MAKCHMYMA H MHHUMYMA QYHKUHH
{H3MeHeHHe 3HAKA NepBoil TPOHIBOAHON).

5) HauGonbuiee i HauMeHbLee 3HAYEHHS (PYHKLHH, HETIPEpHIB-
HOH Ha OTpeske.

6) Brinykaocts 6 BoriyroeTe rpadmka hyskunn. Jocratounnie
YCAOBHS BRIMYKNOCTH H BOFHYTOCTH.

7) Touxu nepernba rpaduka Ppyaruun. HeobxomiMoe yenosue
neperH6a. Jocraroutbie yenosHs neperuGa.

8} HecaenoBanne hyHKUHA Ha 3KCTPEMYaE € NOMOLIBIO BRICILHX
NPOH3BOAHBIX.

9) AcvmnToThl rpaduka QyHKIHA.

§ 3.2. TEOPETMMECKHE ¥NPAXKHEMMA

1} Hokaszars, uro dynkuus f(x) = x — sinx MOHOTOHHO BO3-
pacraer va ovpeske: a) [0, 2x); 6) 10, 4~x).

Chenyer A M3 MOHOTOHHOCTH AH(pepeHLnpyemMoli dyHKIMH
MOHOTOHHOCTE €€ NPOH3BOAHGH?

2) Horasatb TeopeMy: ecait yrruits p{x) u Plx) dugpgpe-
Ppengupyemo na ompeske la, bl u ¢'(x) > ¢ (x)¥x € (a,b), a
ela) = P(a), mo @(x) > P{x)¥x €{a,b).

JlaTe reoMeTpHYECKYI0 HHTEPITPETALHIO TEOPEMBE.

Yxosanue, TIph A0KA3ITENRCTEE TEDPEME! YCTAHOBHT ¥ HCNIDJLIOBATL MOHD-
ToHHoeTE QyHKIMY Flax) = @{x}— Pix).
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3) Jloka3atb HepaBeHCTBO 25 < SinX 1A TPEX CAYYAELE:

a) Vx € (0,arccos ] 6)Vx€ [arccos i, $)ieyvre (0,%).
JlaTk reomMeTpHUECKyI0 HHTEPNPETALHMIO HEPaReHCTBA.

4} Ucxona us onpeneneHtil MERHMYMa H MRKCHMYMA, JOKA34Th,

4TO GYHKLHA Py
f(x)_{ ' x=0’

HMeer B Touke X = 0 MUHHMYM, 2 GYHKUHA
—17a*
xe x#0
o) = { , X #0,

0, x=0Q

He wmMeeT B Touke x = 0 srcTpeMyma. :

5) HccnenopaTs Ha SKCTPeMyM B TOUKe xg (hyHKLRMDO
f(x) = (x — x0)"p(x), cunTas, uto npou3BOAHan P'(x) He cylle-
cTByer, Ho dyHKUMS ¢ x) HeTipephiBHA B TOUKe Xp ¥ ¢(xp) # 0,
72 — HATYPAAbHOE YHCAD,

6) HiccnenopaTh 3HaKH MaKcHMyMa H MHHHMYMa (YHK-
LlHH x3 — 3x 4+ ¢ W BHACHUTL YCAOBHA, NPH KOTOprK ypaBHEHHE

— 3x + g = 0 nmeer:

a) TPH Pa3AHUHLIX AefCTBHTENLHLIX KOPHS;

6) OAHH NERCTBHTENBHBIR KOPeHb.

7) OnpenenuTsh <OTKAOHEHHE OT HYJIA» MHOTOWJIEHA' p{x)
= 6x% — 27x2 4+ 36x — 14 ua otpeske {0, 3], T. e. HafTH Ha 3TOM
0Tpe3aKe HaubGoJblIee 3HaYeHHe PYHKLMKA [p(x ).

8) YcraHOBMTE YCAOBHS CYLIRCTBOBAHAS aCHMATOT ¥ rpatduKka
pauxoHaNbHON GYHKLHH.

§ 3.3. PACUETHMIE 3AJAHKA

3apaua 1., [ToctponTs rpaduxy GYHKUHI ¢ TOMOLLLIO IPOH3BOANG
nepBoro nopﬂmca.
1. y=22-92+12¢ -9, 8. y=3x—

2 y=3x— 1. 9. y={x—1)(x-3).
3. —x2(x —2%. $0. y = (x® +342)/4 ~ 5.
by=(3—32)/4+6x-9. 1. y=6x—8x
S.y—2 3x? — 1. 12, y= 16x%(x — 1).

b y=(x 1)(x-—l)2 3. y= 2% +3x2 ~ 5,
1.y =2x3 1h, y=2-12x2 — 83,
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5. g=(2cH P10 W= —(2-4)/16.

16, g =25+ 97+ 12x. 25, y = 16x> - 3642 +24x - 9.
17. y=12x2 - 845 - 2. 26, y = (6x% - x® — 16)/8.

8 y=(2r— 12 =37 M y=—(x-2x-6)/15.
9. y=27(x° —x2y4 - 4. 8. y=16x>— [2x% — 4.

2. y = x(12 — x%)/8. 29, y=(11+9r—3x2—x°)/8.
n. g =22x—4)/16. M. g =—(x+ 1)x—3)/16.
22, y=27(x3+x2)/4 - 5. 3. y= 160 + 127 - 5.

1. y= (16— 617 — x3)/8.
3apaua 2. IocTponTh rpad ki dyHKEHA ¢ NOMOLIBI NPOH3BON-

HOW NepBOTe NOPALKA.
fy=1-Vx2=2¢ 17, y =388

¥ = 6T

2 y=21;c3-33x2- 18, y=2+3xx+2).
3. y'—"@é@ 19, y=6x—6—-9Y(x— 1),
Ly=- #2040 2. 4= /x2+6x+8.
S.y=1-va2+2x. H.oy= Jx(x—1).
= -3¢ 2 Yo
L y="04- B y=¥x(x—2).
$ y=1-vx2+4x+3. Moy=1—~yx2—4x+3
9. y=3{/(x—3°-2x+6. B, y=9/(x+1F-6x—6
_ 63/6x2 3, 7
0y = -2 . y= SECEE
1, y=4«:+8—6f/(x+2)2‘ . y=8x—16—-12{/(x - 2%
0. 5= 5T 3, y= ST
3. y= Yxlx+2). f 5
14, yzm‘ W oy= 1323\6(2().'!-1-2) —8x—16.
5. y= *%. 0. y=5 +;x+9]‘
16, y=6{/(x—2f —4x+8. 3N y=3{/(x+4)>~2c-8.

3apaua 3. Haiitu HanGoabluee u HanMeHbLIee 3HAYEHNA DYHK-
UHH Ha 3a1aHHBIX OTPE3KaX.
Ly=x2+%—16,[1,4.
Ly=4-x~%, (1,41

3y=V2Ax—2P8-x)—1,[0,6].
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4y=2040 g 9. y= 5, 2.1
5. y=2v% o 0.4 . 0. y=-35L -5,
TV ey = Va1 R,
ol [0, 41.
7. ¥= x10x4f+5 “,9] 7. y = x?, — Dy F _lf_ — 13‘
8. = .[0 3] [2 5] *
.[ 33€/]2(x+l)2(5“x 2 B,y =2vk—T-x+2 (1,5
- VEET oo
1. y= 2x2+‘”8~59,[2,4]‘ 2“'[9‘341 Hr+ 20 (1~ x),

", y=3- ‘TIQ_}‘-“ [—t,2]. s
5. =—~—+2x+—:—+",
2 y= Y253 16 o). =2

3. y = 25320 (1,4, 2. y=8c+% 15 [1,2.
14. FT;]_4\fx+2+8, 27- Y= 3(2(x+2)2(x__4)+3‘
T (—4,2].
5. y=V2r-2/(5-x), 2.y = 22+ dx+ 2 -0,
[1,5]. [~1,2].
1. y= m [-4,2]. 2. y=%-8x—15,[-2,-3].
. y=-5+348,1-4,-11. 30, = V2x+Px-2),
18. y = v/ 2x%(x — 6), [~2,51.
(~2,4). M. y= 055 —1,2.

3anaua 4. Bapuanmot 1—10. Puba-
Ky HYXHO NepeiipasHTbCs ¢ OCTPOBA
A na octpos B {puc.3.1). Hrolu no-
NOJHHTL CBOM 3anachi, OH HOAXKEH
romacTb Ha yvactok Gepera MN.
Hafite naukpatuafiniufi nyTh puiaka
5 =81+ S2.
{. a=200,5=2300, H# =400,
A =300, L =700. Puc, 3.4
2. a =400, & =600, H = 800, i =600, L = 1400.
3. a =600, 6=900, H = 1200, =900, L = 2100.
4. a =800, 6 =1200, H = 1600, £ = 1200, L = 2800.
5. a = 1000, &= 1500, # = 2000, & = 1500, L = 3500.
6. a =400, 6 =500, H =300, h =400, L =700.
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2 =800, b= 1000, H = 600, h = 800, L = 1400.
2= 1200, b= 1500, H =900, & = 1200, L = 2100

a2 = 1600, 6= 2000, H = 1200, h = 1600, L = 2800.
a = 2000, b= 2500, H = 1500, k = 2000, L = 3500

———
- D 90
h Pt i

Bapuanmo 11—20. Tlpn noarotoBke K 3K3aMeHy CTYAReHT 3a
o !
{ nHell M3YMaeT g -10 UaCTb Kypca, a 3albiBaer al-io yacTb.
CKONbKO JHEH HYKHO 3aTPaTHTL Ha NOArOTOBKY, uToOBE Gbliia H3Y-
yeHa MAKCHMAJIBHAS Y4aCThb Kypea?

. k=1/2, a=2/49. . k=1, a=1/16.
2. k=1/2, a=2/81. 7. k=1,a=1/36.
3. k=172, a=2/12L. 18. =1, a=1/49.
. k=1/2, a=2/169. 1. 2=2, a=1/18.
5. k=1,a=1/25. oW E=2, a=2/49.

Bapuanmet 21—-31. Teno maccol mg = 3000 xr nagaer ¢ sbi-
cort H M Tepsier maccy (Cropaer) nponopuncHanbHO BpeMeHH a-
aenns. Koaddument nponopuuonansaoctn 2 = 100 /e, Cunran,
4TO HauambHas ckopocTb vy = 0, yckopenne g = 10 w/c?  n npe-
Hefperas COAPOTHBASHHEM BO3AYXa, HAHTH HaHGOABIIYIC KUHETHYe-
CKYI0 SHEPTUIO TN,

N, H=500. M H=845 N.H=1280. 30. H=1805.
N.H=605. 25. H=980. 28 H=1445. 3. H =2000.
B.H=720. . H=1125. 1. H= 1620,

3anaua 5. Hccenenonate nobefienne QYHKUKR B OKPECTHOCTSX
3aJlaHHbIX TOYEK C NOMOLLLIC FPOH3BOAHEIX BHCILHX AOPSAKOB,
Ly=x2—dx~(x~2n(x~ 1), xg = 2.
L oy=4x—x?—2cos(x—2), xg=2.
Ly=6e2~- 43 +3x2 — 6x, x50 = 2.

Ly=2In(x+1)—2c+x2+ 1,2 =0.

. y=2¢—x2—-2cos{x— 1), x=1.

b y=cos?(x+ 1Y+ x2+2x, 5o = 1.
Ly=2%2mx+x2—4x+3,x=1.
Loy=1-2x—x2—2cos(x+1), xo=—1.
% =224+ 6x4+8—-2e2, xg = 2.

0. y=4x+x2 -2 %= —1.

H, y=(x+ Dsin(x+1)—2¢ —x2, x5 = -1,
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12.
13,
14.
15.
16,
17,
18.
19,
0.
2.
.
23,
1,
15,
2,
7.
28.
19,
30.

y=6"t =3x -3 xs=1.
g=2x+x2—(x+ Dn(2+x), xo=—1.
g=sit(x+1)-2x—x* xo=-1.
g=x?+dx+cost{x+2), xo=—2.
y=x2+2In{x+2), x0=—1.
y=4x—x?+ (x— 2)sin{x — 2}, xo = 2.
g=6et — x> = 3x? —6x— 35, xp = 0.
y=x2~2— 22 x4=2,
g=sin?(x+2)—x? —dx — 4, xo = ~2.
y=cos?(x— D+x2—9x, xp=1.
y=x2—2x—(x—Dinx, o, =1.
g=(x—Dsin(x— 1)+2x— x>, xo=1.
y=4x2—dx+cos?(x—2), x=2.
g4+ 122+ 24(x+ 1 — €*), 5o = 0.
y=sin(x—2)—x?+4dx—4, x0=2.
y=6e"T" — 13 — 67 — 15x — 16, xo = —1.
y =sinx +shx —2x, xp =0.
g=sin®(x— -2+ 2%, =1,
y=cosx+chx, xo=0.

H.oy=x2—2e, xp=1.

3aaaua 6. HafTh acuMiroTsl H NoCTPOUTL rpadhky dyHKUU.
1y=1x RS =3
L y= 7o = 2%
3oy= 5, y= SRl
Ly=2. 16 y= 35
. y =it 7. y= 2L
b y= %{% g g = 2o
7, y= 2255 19, y ===t
B y=2A2epel W oy= 252
9. y= %z-_%% 2, y= Co2Epok?
0. y= 5257 n, y= Sp2et
"ov= s R
12, y= 7% M, y= CEOS
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fpatpusit
Sat— 1 — —xP ki3
5.4y 7X4TT. M. y= =505
%. g= =242 2 g
. - +3 - . = i
— 20422853 ¥= 783
v.y= 2 s 9-10x*
. 32t 10 = 2l
8. y= 55, H.y VaAE—1 "

3anana 7. [1posect foAHOe HeeAea0BaHHe HYHKLUHIT i MOCTpO~

HTk BX rpadHKy.

1.y=§‘£—“. Qoy=(+1°  Nyg=grs
2y= ,g—”f"- 3. y= 233 B.oy= leg;—:g
cr-gh Wes¥ES LemE
5. 4= gy T Y
6-y=x2;?‘_ﬂ+3. 16. y = }:ﬁ) . 26. y—'z:;?
7.y=4;, _ ‘I?.y——-§‘—i§ﬂ. 2?-9‘:‘;&'_'—__'2;__"_"{‘
8 y= x’-;d_::i-]. 8. y=30 8. 4= 3k

9. y= 240 19. y=27) M, y= 250
W y=t 0. y=153 30, y= S
f"oy= L. Moy= iy, Mog=27

3apaua 8. Tlpoeectd nonuoe Hechenosanue GyHKUU U nocTpo-

HTb HX rPaHKH,

1y = (2x+ 3)e 2D,

_ pdxth
Y= 5
cy=3In25 - 1.
. y=(3—x)2.

o N e
I
L)
[%
]

-
-

' . Pte
! y= Ax+2)*

y=mn= -2

L= —(2c 4 1)etrtD),

13, y={(2x +5)e 2242,

"oy=5
S y=2In37 - L
S 6 y=(4 - x5,
~2e+d)
17. y=_€2{x_+2)-'

S48, y=2InE2 -3

19, = (2% — 1)e21-9,
W y=-200

M. y=2In75 -3
2, y=—(x+ )2,
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5.0 y= —(2x + 3)eHx T2 Y. y= i,_"_:_g,
— k=11 .
Wy =" 0. y=In*E -1
. y=l*2+2 x
8. y=(x+4)e =3, H.oy=2lnt+1.

3agaua 9. [TpopecTH nosiHoOe HecsenoBanie QYHKUKHI H NocTpo-
HTb HX TPAHKA. '
ty=y(2-x)x2—4x+1)
.y ==Y (x+3)x3+ 6x +86).
Y=Y+ 22+ 4x 1)
g=x+ 1)x2+2x - 2).
y=(x—1)}x2—~2x—-2).
oy = (x—3(x® — Bx +06).
= H(xf —4x + 3)2.
.= Vakx+2Y.
L= Vak(x -2y,
=2 —2x - 32,

-
=

1. y=vx2(x+4).
1. y=Vx¥x—4).
13. y=vV(x+ 32,
W, y=v(c— 1 }x+2F.
5. y=vix- 1) - V52,
16. y = +/(x+6)x2,
17, y=v(x—4)x+2).

cg=Vie- 1P - V(x-2)7
Cg= Vit Dx—2).

g = (x— 32,
Ly=Vix-27 - V(x-3Y.

Pt mh  m
= b o3

I
e

2. y=v(x+2)x— 47
3. y=v(x—6ul.
Woy=2—Vix—1y.
13, y=v3 x(x — 3.

[ nd
-2

L y= ; x(x+3)2.
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g, g= Vs - VE L.

Vx(x - 6.
V x{x+ 6)2.

18.

y:
Woy=

w0 y= Vit 1P - Vixe+2y.
a

Hoy=vxix-— 1)2.

3anaua 10. TIposecT nonHoe uccaenoBanne GyHKURA U H0<

CTPOHTS WX rPaHKA.
{ y= esinx+cosx .

. y=arctg ((sinx+cosx!) )

. ¢y = In{cos x + sinx).
— f

< Y= (sinx+cosx) "

y= eVZsinx

. y = arctgsinx.

. ¢ = In{+Zsinx).

- 1

- ¥ = {sinx—cosx}"

y= esnx—cosy

i o BT R

10. Y= arctg (sinx—cosx) .
. y = [n(sinx — cosx).
— 1
12. y= {sinxtcos X *
3. y= e-v’?cosx‘
. y = —arctgcosx.
5. y = In{—~vZcosx).
[

-
Ll

- ¥ = {sinx—cosxF

17.
18,
9.

20,

24,
1.
2.
M.
13.

6.

27.
28,
29,

0.
3t

= sinN—CosX

w
@)
=

X.

—_—

S E—COos X

i

+Zsinx

o
[r]
Q
w
-

sinx).

T
75‘
OA-‘-.
2l
AINY

X—3inx

mﬁ
&

i

=R

—_—
o
=
i
(™
I
@
=
*

e

o o W ow W um

3fsinx+eosx

y:

i n

sin x+cos x

I

= in{v2cos x).

-

n{— sin x — ¢os x).
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MHTETPANY

§ 4.1, TEOPETHUECKME BOMIPQCH

1) Honsarhe neppooGpasuoit gpyHkumH,. Teopembl 0 nepaoobpas-
HbIX. :
2) HeonpenenenHwiit HHTErpan, ero ceoficTea.
3) Tabawila HeoTpeAeEeHHbIX HHTETPAJIOB.
4) Jamena NepeMenHEOld H KHTTPUPOBAHUER NIO YACTAM B HEORPe-
AEJCHHOM HHTErpaJie.
5) Paxnoenue apobuoi paunoHaAbHON HYHKIWE Ha NpocTeli-
tHe apotH.
6) UnrerpupoBanke npocrefiwkx apodeil. FiHTerpuposatue
PaUHOHATLHEIX PYHKIHE.
7) VlHrterpupoBatue BRIpAXKEHUH, CONCPIKALLUX TPUTOHOMETPR-
yecKHe PyHKLHH.
8) Hurerpupopatne RppaLHOHAABHBIX BHIPaMKeHHH.
9) TNMonATHe onpenefeHHOro HHTEIPA/A, €T0 FEOMETPHUECKAS
CMBICT,
13) OcHoBHLie CBOACTBA ONPeneASHHOrO HHTErpana.
11} Teopema o cpeaHem.
12) TipoussonHasn onpeLeseHHOTO HETETPAN] TIO BEPXHEMY Tpe-
neny. Gopmyna Holotona—JlefiGHuua.
13) 3amena nepeMenHolt W HHTErPHPOBAHKE MO HYACTAM B orpe-
AeNeHHOM HHTErpane.
14) Kurerpupopanne GuHoMaanbHBX AudrbeperHnnancs.
15) Boiuncnenve naomaneh MAOCKHX GUryp.
[6) Onpenenenye 1 BuiuHCAEHHE ZNHKB KPHBOH, Iudibeperunal
IAHHBL LYTH KPHUBOEL
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§42. TEOPETMHECKHME YNPAXCHEHMA

1) Cunrast, uto yHkuvs <74 pasua | npu x = 0, noxasaTe, -

Jto OHa HHTETPHPYema Ha otpesxe [0, 1].
2) Kaxoii H3 HHTerpanos GoJbtie:

T 2 L.
sinx sin x
— | dx wua — dx?

X X

0 0

3) MMyeth f{t) — Henpepbibtas dyHKuua, a GyHkumH @(x) o
&(x) mppepenwrpyempie, Jlokasats, 4o .

Pix}
d
= [ /o= 1) ¢ - o) #o0

plx)
2
4) Hawrn & [ e di.
5) Hafith Touku skeTpemyMa QpyHKLHH

fx)= [(r~ LX¢—2)e " dt.
&

6) Tlyete f(x) — venpepuiBRas nepuogHueckas GyHKLHS ¢ He-
puonom T . Jokazats, yto :

a+T

/f(x)dx-[f(x)dx Va.

7) HoxasaTb, uto ecam f{x) ~— wetnast hyHKLHs, TO

¢ +a +a
f fydx = f foyds = f fe)dr.
—4a 4] —{

8) Hdokasath, uto Aia HeverHO#H dyHKunk f(x) chpaBeaiybsl

. PaBenctBa g +a +a
fixydx=— | fix)dx n flx)dx =0,
[roree== [ |

+ o,
HeMy panen unrerpan IZ sin*xin %’:—j dx?
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9) Ilpu KaKOM YENOBHH, CBA3BIBAIOWEM KOS¢pHUHEHTH @, b
ax’+or+e
c, uurerpan [ PO dx ABARercA paumoHanbHON dytkUek?

10) Flpu kakux neapix sHasedusx n durerpan [ /1 +x dy
BbIPKACTCA 3NEMEHTAPHLIMA BYHKIHAME?

§ 4.3. PACMETHBIE 3ANAHMA

3agaua 1. Haiitn HeonpeaesieHHble HHTerpanbl.

] [(4—3x)e‘&'dx. 7. f(5x+6)cos?xdx.
3 [arctgmdx. 18. /(3x—2)0035xdx.
3. /(3x+4}€3xdx- 19. f{xﬁ~3)cos2xdx.
4. /(4’5”2)‘3052"“' 20, /(4x+7)c053xdx.
5. /(4“5")“““”" M. [(2x—-5)cos4xdx. |

?‘

/(5x—2)e;3"dx‘
7. /(1 - 6x)e* dx.
/]n(x2+4)dx.
In(4x% + 1)dx.

22, f(8 — 3x)cosbrdx.

3. f(x+5)sin3xdx.

bad

. f(?—Sx)siana’x.

b d
-

k..\n‘.__ﬁs.._\a‘.._s\‘-\_’k.__;-..._‘

25 _[(4x + 3)sinbxdx.

10. | (2—4x)sin2xdx.

2. /(Tx— 10)sindxdx.
arctg v/ 6x — 1 dx,

2?./ 2 —8x)sin3xdx.
e~ (dx — 3)dx (\/_ x)sin 3x dx

2 fxdx
e'3‘(2 Ox)dx. T J ocos?x’

xdx
arctgv/2x — 1dx. n. fsinzx'
arctg+/3x — 1dx. 30. /xsinzxdx.
arctg v/ 5x — | dx. ;. /m_s;cdf

sin” x

11.
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3anaya 2. BEUHCANTL onpeaenetHbie HHTErPaJbl.
0

1. /(xi’ + 5x +6)cos 2x dx.

0
2 /(x2 — 4)cos3xdx.

-2
0

3 /{x2 +4x+ 3)cosxdx.

~1
0

£ /(x+2)2c053xdx.

-2
0

5. [(Jc2 +7x+12)cosxdx.

—4
L)

6. f(2x2 +4x + 7)cos2x dx.
m
1. f(9x2+9x+ Ll)cos3xdx.

8. f(8x2+16x+17)cos4xdx.
0

9. f(!?ulc2 +5)cos2xdx.
0
2x

10, /(.‘Zx2 — 15)cos3xdx.
'} .
2x

1. f(B — 7x%)cos 2xdx.
0

I .
12, /(1 — 8x%)cos4dxdr.
0

13. f{x2 +2x+ 1)sin3xdx.

3
14. fx —3x)51n2xdx
0

15. /(x“’ - 3x+ 2)sinxdx.

0
w2

16. f(x2 —5x 4+ 68)sin3xdx.

{7. /(x2 +6x + 9)sin2x dx.

n/4

1. ](x? + 17,5)sin 2x dx.

LI

19. [/ (1 —5x%)sinxdx.
/

3
0. /(3x—x2)sin2xdx.

w4
2

. /xm?xdx.
f

8212d
n.f“xx.
1

VG

f e xd
13./"(‘ -3
2
) |
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M,

0

/(x+l)|n2(x+[)dx‘ 2. fﬁlngxdx.

!

1. /(x— 1P (x - hdx., 2% /xge""?dx.
2
9
2. f(x+2)3|n?(x+2)dx. 30. f 2e3* d
-1
2
7. /(x+1)21n2(x+l)dx. 3. /(x2+2}e"/2dx.
0 -2
3apaua 3. Haiitn neonpeaenesnbie RUTErpanbl.
_dx . xcosx+smx
l+]r1x X
2. n. [ S
N " / xdx
x\/x2_— "xg_
xdx 16, —i}q%t—f—l dx
NS Y (22 + 1)dx
N (arccos x)® — 1 7. (B+3x+ 1P
NI ‘. /4arctgx2 x
1. [ tgxlncosxdx. |+

3. [de_

cos? (x + 1)

x®
N /mdl’

10.

I —~cosx
s dx
(x —sinx)

sinx —cosx

—_———ax
(cosx +sinx)pP

0. [ o

2 / x+cosx 4
"] 2+ 2sing

2cosx + 3sinx
{2sinx — 3cosx ) *
0 8x — arctg2x
) | + 4x2
2. fl/(?f)-'rl
(VX +x}
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x4+1dx 2. /x—l(zici%x
X
x+l/x
15[ r-——2+ 29[2_'_1@’
x=1/x l/x " {arcsinx ) + 1 y
e+ ' \/l—-x2 ©
arctgx+x 3. ]
2. / [+x2 f(x+1)
Banaqa 4, Buuncante onpeneneHHb[ie HHTETPaJtbl.
2
°r 1+In(x—l) 3 / xdx
f. [T x '0 P
e+l
8
, [ Ddx w [l
FEGEERES 'ﬁ\/xQ—l-l ’
i vE
3f4amtgx—xd " [x—l/xd
3 Barerawranl 2 .‘/3 o X.
2 v3
3dx tgx+x
‘./ ] /arc gx
/ 12 J T 2 dax.
2w V3
5_/ ;‘"'00‘»_"*' dx '3./x—(arctgx)“
S x +2sinx / 1+ x2
w/4
6 2cosx +3sinx l i3
’ / (2sinx — 3cosx)p “',0[ 2+1dx'

t/2
/ 8x - arctg2x

T 1+4d dx.

. F 2T+ L
" (VE+xP

w
3

1
{arcsinx ¥ + 1

VI—x?

1. /f(xn)

1$. dx.

ok..____s,
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vE 1/vZ
dx {arccosx — |
17 —_— 25. f ——dx.
ﬁx\/x2+l / Vi—x?
é
2
13.fl+]nxdx % 3 1 —cosx
' « " J (x—sinx)? x
2 "
”'/ o N iny —cosx
x xz_.l . siny O -
vz (cosx +sinx P
x2 4+ Inx? 0
“/ x x/2
f xcosx+siny
| 28. —————*—)—2——'
. / rdx s {xsinx
Vaet+ a2+ . t
¢ 3 x3+xd
/‘ x3dx "fx-t_H
o 2 0
(x2+ 1) .
w4 % / xdx
13. /tgxlncosxdx‘ 'ﬁ Vil -2 — |
9 tg(x+1) Foxd
glx+ xdx
1. /cosﬁ(x+l)dx' i Vi—-1"

3apaqa 5. Haiiry HeonpeaeseHHble HHTErpaskl.

A+

34+ 9:x2%3
1./ rrer dx.
{x~—

I x—2)x~3)

3 [ a3+ o241

PF TR PR et

P
. /(x~1)(x+1)(x+2)dx‘
X -3¢~ 12
0. [(x

By T el
2 -3x2-12

t— Y- ap
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43+ x7 42 y

ﬂ-f}(x—i}{x—a) *
3x3-2d

13- x3.—x 22
;;3‘233?“12&r

“-/(x—zl}(x—Q}x *
w-r+1

15. % dx.
x5+3x3-ld

u.] S dx
2x5v8x3+3d

n./ e,
3x5—12x3—7d

13.[ X2+ 2x X
—+ 9% +4

19./ P dx.

2 f—x5+25x3+1

) x2 4+ 5x *
©—5x2+5x+23

1. dx.
{x—= x4+ 1)}x—5)

n [x5+2x“—2x3+5x2—7x+9

) (x+3)x— I
At —5x% —8x—8

n. x.
x—2Xx+2)
4 —_ —

u. 45t + 242 — x de'
xx—Dx+1)
f3x4+3x3—5x2+2
2. x.
e~ 1) x+2)

% 214+ 23 - 4122+ 20
) Xx—4)x+5) *
7 /x5—x4-6x3+13x+6

x(x— 3} x+2) -
38— x2—12x -2
dx.
x+ 1 x—2)
2 208+ 23 =3 +24— 9

xx—1¥x+3)

Xx.
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23— 2~ T~ 12
3°‘/ X -aNx )
243 — 40x — 8
"-fm:‘@j“

3anaua 6. Hality neonpeaeneHHsle HHTel‘paJ’?H

i
.

fr‘+6x2+l3x+9 .

(x+ 1) x+2)
j‘x3+ﬁx2+l3x+8
ﬂx+2f

£ —6x2+13x-6
(x+ 2)x ~2)°

/x3+6x2+l4x+10
(x+ I)x+2)F

fx3—6x2+]lx—10
(x+2)x - 2)

‘ [x3+6x2+ lx+7
) (x+ 1)x+2)
23+ 6x? + Ty 41
(x—EYx+ 1P

fx3+6x2+10x+10
(x—1)x+2)

, /2x3+6x?+7x+2

Jc(x+!)3
x> =-6xf+13x—8
m.f dx.

Mx—2y v
—6x2+13x — 7

{1. 7 dx.
{x+ 1x—2)
-6+ 14x—6
(x+ 1)x -2

%3 —6x% 4+ 10x ~ 10

1. .
(x+ 1)}x—2)

x3+x+2
. ./ (x+2)x3

od
H

X.

X.

X,

X,

dx.

X.

3¢5 4 052 + 10x + 9
/ dx.

gx—f)(x+l)3
2x° +x+ 1
(x+ )53
26+ 6x2 +Tx+4

1. dx.
G+ 1P

2x3 + 6x% + 5bx ;
(x+2)x+ 1)
2x3+6x2+7x
(x—2)(x+l)3
2% + 6x° + 5x -+ 4
(x 2)(x+ 1)

2t X% 4 6x? +4x+24dx‘
(x~2Xx+2)

X262+ 145+ 4

(x—2Xx+2)
[x3+6x2+18x-4

{x—2)x+2)
[x3+6x2+10x+12

(x ~x+2)
[x3+6x2+14x*4

(x+2¥x—2)
% fx3+6x2+15x+2
) (x - 2¥x + 2%
27 f2x3 6x?+7x—4
) (x— 2)(x—l)

2x3 6x2 4+ Tx

{x+2 -1y
». fx3+6x - 10x + 52

(x—2) x+2)°

16.

1%,

20,

11

3.

dx.
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B2+ 13x—6 S4ex24+13x+6
,,./ dx. 3.

(x +2)x - 2)°

(x—2)x+2)

3apaua 7. HailTH Heonpenenennbie HHTerpanl,

—

* + 452 +4x+2 .
'/(x+ P+ x+1)
B+Hax?+3x+2
1 (x+ 12+ 1)
23 +Tx2+7x~ 1 .
3 (x+2%2+x+1)
23 +4x?+2x—1
i 3 X.
(x+1Y(£2+2x+2)
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19

10

21

3

25

2%

7

18

19

H

2x3 + 342+ 3x+2
ST ETES T s

B+x+1
?./ * dx.
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3anava 8. BoiynchnTh onpenenenble MHTErpasiel.

2arctp 2

( [ dx
' sin® {1 — cosx)
"2

/2
cosxdx

24 cosx’
0

2arcig2

dx
sin? x(1 + cos x)’

w/2

/2

. ]

2arcigl(1/2)
Ly

cosx — sinx
5. /(l+smx)2d

23rclg3

cosxdx
(1 —cosxP’

dx

cosx(l —cosx)’
2arclg2

2arctg(1/2)

y ] dx
) sinx(1 — sinx)’

2arctgl(1/3)

a/2
s dx
) {1 +sinx—cosx)?’
2arcte(1/2)
/2
o f cosxdx
5+4cosx
2#/3 I
+ sinx
10. d
[l+cosx+smx g
11'!2
" / cosxdy -
' 1+sinx —cosx’
wf3

L
", {1+ cosx)dx

1+ cosx+sing’

w/?

. / sinxdx
I +cosx+sinx
2arclg(]/2)
| +sinx
14. TR
(1 —sinx)

2

cosxdx

15. f I +cosx+sinx’
0

2arctg{1/3)
1.

0
0
17 f
~2x/3
0

cos xdx
(1 +cosx)(l —sin£)’

cosxdx ¢
I+ cosx —sinx

cosxdx

8. f (1 +cosx —sinx ¥
-2

/2
19 / cosxdx
" J (I +cosx+sinx)
0
2arctg( 1/2)

" {1 —sinx)dx
’ cos x(1 + cos xy

wf2

2, sinxdx

{1 +sinx?’

x/2

n / sinxdx
) / (1 +sinx + cosx)?
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.
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3‘

4] .
sinxdx
{1 +cosx—sinx}’
-/
9 2
cos‘ xdx
{1+ cosx —sinx)P’
~2w/3 .
=/2 .9
sin“ x dx
(I +cosx+sinx)p’
0
25/3
j‘ cos? xdx
(1 +cosx+sinx)y’
0
2arcip?
/ dx
sinx(l +sinx)’
wi2

B. /(l+sin
0

29,

30. 6[

H.

w/2
dx

x+cosxP

x/2 .
sinxdx

2+sinx’

/4
dx

cosx(1 +cosx)’

/2
sinxdx

54+ 3sinx’
0

3anaua 9. BuiYHC/IHTE OTIpeAEIeHHBIE HHTErpabL.

arctg 3

/ (3tgx
LILS

/4

/

arccos(4/ v T7)
arecos(1/+7)

dx
+ 5)sin2x’

2etgx+1
(2sinx + cosx)?

3+ 21igx

X.

2sin’ x4+ 3cos2x — |

arctg3 .
dtgx—5

1 - sin2x+4cosgxdx'
LFE!

arcig(1/3)
0

arccons

(8+tgx)
18sin® x + 2cos? ¥

%73
tgx+2

/

- X.
sinx+2cos2x—3
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/4
. f Gigxdx
' 3sin2x + HScos2x”
aresing b/ 37}

#/4
2t x — 11 tgx ~ 22
a./ gr-iligr=22
1)

T4 —-tgx
7 Stgx+ 1
gx
. f 2sin2x—5c052x+ldx'
—arctg(1/3)
arctg 3

1. f 1 +cigx

1.

1.

11

4.
15.

16.

7

—————— (.
(sinx +2cosx)?
n/4

arccos(1/+/3)
igx
x.
sin?x ~5cos?x +4

w/d
/4
6sin’x
3cos2x—4 X
0
atelgd
44+ 1gx
X.
2sin’ x + 18cosZx

arclg2
12+ tgx

x.
3sin? x + 12¢cos? x

arctg( 2/3)
6+tigx

- X.
9sin®x + 4 cos? x

aresin 4/3/7
/ . tg? xdx

3sinx+4cos2x—7'

/4
7+ 3tgx

" J (sinx42cosx)y -
0
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sin(3/ v T8}
aresin 2tgx+5

8. (5—tgx)sin2x o
arcsin(2/+/5)

[}
f 3tg2x-50dx.

*. 2gx+7

- arccos( 1/ \/Tﬁ)
Stgx+2 2
. _/ 2sin2x + 5
arcsm(?/\/_J

4tgx—5

. decos?x —sin2x + }
x/4

arcsin 4/ 7/8

2 / 6sin® xdx
) J 44+ 3cos2x’

0
l -
1. / —Iigi dx.

tgx+3
— arecos{ 1/4/5)
arcsin{3/vT0)
2tgx—5

. (4cosx — sinx)?

arccos( 1/ +Z6)

3. 36dx

{6 —tgx)sin2x’
n/t
®/4
4—-Ttgx

, 2+3tgx dx.

xfd 914
2. —_eT8r
/ {sinx+ 3cosx)? dx
- arcsin(?/\/g)

arcsin 4/273

" /‘ 8tgxdx
" . 2 »
3cos?x+8sin“x—7

w4

dx.
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arcensi h/vI0)

» 12dx
) {6+ 5tgx)sin2x’
arceos{1/+vT0}

/3

3 / __e'x
’ 44 3co82x¢ *
0.

s(1/v8)

3 e 3tfx—1
) i x+5
1. /235m xdx.

xf2

2. / 24 sin® x cos? x dx.

2
3. / sin x cos* x dx.

2
[ I'l —COS —dx.
90

5. /24(:05 §dx.
0

9
6. f?ssinsxdx.
—-n/2

T
7. f 28 sin® xcos? x dx.

w2

kY
8. f 2 sin® xcos? xdx.

9. /sm xcos® xdx

21r

10. /c053 E dx.
o

n
tt. f24sin8'§dx.
12, f?ssine‘xcos?xdx.

m
13. / 2 sint xcos? xdx.
n/2

T
14. fQ“ sin? xcos® xdx.

2

15, / cosxdx.

0
2x

1é. [sinsi-dx.

0
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i, /2“ sin® 5 cos® 5 dx.

0
0

8. 28 sin* x cos* x dx.

-2
N
19. / 28 gin® xcos® x dx.
rf2

20. ]24 cos® xdx.
0

L)

T

M. | sinfxdx.

0
£
X X
1. /sm 4-::os 4dx.
Oﬂ'
4. 4% 4
23.. /2 sin 2cos de.
0

0

M. f 28 sin xcos® x dx.

—-x/2

o
25. f23c038xa‘x.
w2

"
2. ]2“ sin® xdx.
0

2r
1. /sinﬁxcosi’xdx.

2
x x
1. /sin“ 1 cos* 3 dx.:
0

m

9. /2‘ sin? = cos® % dx.

2
0

¢

30, f 2% cosb xdx.

—x/d
2x

A, fsin‘i 3xcos!3xdx.
0
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44T —x—+/3x+1
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2 | - 5+ 29T

dx.
PRI

t
-7/8

f 64/x+ 2
-14/15
9-2x

ST

(x+2¥/x+1 ax.



72 Pa&de;;;;

_dx

(5+ x)/25 x2

6—x
x— 14

)
?L‘“

dx.

dx

(1+xW/1-x2
19/3

/‘ VIF2+ VX3
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32x
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(Vx+1+4avT=x)(x+ 1)

ev’[3—x)/(3+x)dx
(3+xWo—x2
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3anaua 14, BemucanTs naowaan Guryp, OrpaHHUeHHLIX rpadu-
KamH ¢yHxuuil.
oy=(x-2), y=4x-8.
Ly=xv9-x2, y=0(0<x<3)
=4-x? y=x2 -2,
‘. y= mxcosgx y=0(0< x <7/2)
5.y

=\{4—x2,'_y=0,x=0,x= |
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Peave B x2.y 0(0<x<2)

= cosxsin’x, y=0(0< x < 7/2).
=\/e‘]—~ [Ly=0,x=mn2

= A =0 x=lLx=¢
=arccosk, y=0,x=0

y=2x—x9+3,y-x2 4x + 3.
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,x=1.
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os Sksin2x, y =0(0 < x < n/2).
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jr,y=0,x-2 x=1.

‘*_-(x
=x%cosx, y 0(0<x 7/2).
=4- (y—l) x=y —4y+3.

3anaua 15. BoluHcanTe nJowany GUuryp, orpaHHyeHHLX AWHHS-

MH, 33 IaHHLIMH YPABREHUAMA.

o Jr=4v3c0s’s, {x= 4t —sint),
- Yy =2v3sin’t, y=4(1 —cosi),
x=2(x22) y=4{0<x <87, y24)
x=2cost, L EE 16cos® ¢,
k- y = 2v2sin¢, T )y =2sin¢,

y=2(y>2) x=2(x22)
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y=6sint, y = 4sin’ ¢,

y=3(y>3).

‘ o sinD) x:3¢3(x>3\/3),-
" ly=2(1 —cost), x =6cos!t,
y:3(0<x<4ﬂ',y?3}- 7. y=45inf,

; x= 6cos?f,

. y=sin3t, y=2«/3(y22\/3}
x =63 (x 2 6V3). x = 10(f — sin?),
g £x=06cos{, 18. = 10{1 —cos?)
" ly=2sint, Y ,

, [r=3(t=sinn), > 15)

§ =31 —cost),
y=3(0<x<6bm, y>3)
x = 8vZcos? £,
y=vZsin*t,
x=4(x24)
x=2v2cost,

1.

12.

13.

14,

13.

y = 3v2sin{,
y=3(y=3)

x=9{f—sini),
{y:ﬁ(lﬁcost),
y=9(0 < x < 20,
¥

y=4(y24)

x = 6(t — sint),

y:ﬁ(] —COSt),
y=6(0<x<l2x, y26)

2.



pnmecpans
e

79

x = 8(f — sinf{),
M.

y =81 —cosf},
g = 12{0 < x < ibm,
g2 12).
x = 24cos®t,
B. {y=25in3t,
x =03 (x 2 9H3)
x = 3cosli,
" |y =8sint,
y=4vV3(y 2 4/3).
x = 2(f{ —sint),
u. y=2(1 —cost),

y=2{0<x<4m, yz2)

x = 4vTZ cos? ¢,
1. A
¥ = v2sin’ ¢,
x=2{(x=2)
" x=2v%cos{,
"y =5v2siat,
y=5(y 205)

Yy =41 —cost),
y=6{(0<x<8r, y2=6)
{x=32cos3t,

. 3

Yy = 3sin° {,

x=12v3 (x 2 12V3).

. {x = 4(¢ —sin?),

3apava 16. Bouncnutsh naowaan Guryp, orpaHHueHHbIX ARHHS-
Mi, 3a0aHHBIMK YPABEEHHSIMH B NOJISIPHLIX KOOPAHHATAX.

1. r=4cosdp, r=2(rz2).
1. r=cos2yp.
3.r = V3cosp, r =
(0< ¢ < 7/2).
d. r=4sindp, r=2{(r=22)
§. r=2cosyp, r = 2v3singp
(0 p<r/2).
- & r=sindp.
1. r=06sindp, r=3(r23)
8. r=cos3p.
. r=cosp,
r=v2cos(p— 7/4)
(—-7/4 < 7/2)
0. r=sing,
r=+v2cos(p — 7/4)
(0 < ¢ <3n/4).
. r =6cos3ep,

sif

r=3(r23)
. r= %—Fsintp.
13. r = cos g,

Cr=sinp {0 < @ £ 7/2).

th. r = vZ2cos(yp — 1/4),
r=vZsin(p — 7/4)
(n/4 € p < 3n/4).

5. r=cosp, r=2cosp.

16, r=singp, r = 2sin .

1. r=1++v2cosp.

8. r= 5 +cosp.

1. r=1+v2sing.

N. r=2sing, r=3sing.
N r= %cosga, r= %cosgo.
2). r=4cos4dp.

3. r=sinbyp,

M. r=2cosp, r=3cosp.
25, r=cosp+tsing.

%, r=2sin4dep.

27, r=2cosbyp.

2. r=cosyp—sinp.

29, r=3singp, r = Hsinp.
30. r=2sing, r =4sinp, &
H. r=0siny, r=4sinyp.
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3azava 17. Beluncauth AAHHBI OYT KPHBbIX, 3303aHHBIX YpabHe.

=lInx, v3 < x < V15,
.y—' s 1 g<x<2.
=+/1—x2+arcsinx, 0 < x < §.
.y—lnﬂ,\/ﬁgxg\/g‘
g=—Incosx, 0 < x < n/6.
L y=e"+6,Inv8 < x < Inv1h,
Lyg=2+arcsin T+ vVx—x2, f<xg
y=In(x*-1),2<x<3.

y=\/1—x2+amcosx.0$xg-g—.
y=h(l-x%),0<x<}.
y=2+chx, 0€xg 1.
y=1—lIncosx, 0 g x < n/6.

3. y=e&* + 13, lnx/_<x<}nv’2-

. y = —arccos X + \/x 2,0<x< g,
5. y=2—-¢e", nv3<x<invB.
16.y—arcsinx—\/l—-x2 0g

7. y=1—Insinx, #/3<x g 1r/2

8. y=1—-In(x2—1),3<x<4.

9. y= Vx— 12 —arccos VZ+5, § Sx <
M y=—~arccosx+v1—-x2+1,0€x<
M. y=lnsinx, 7/3 < x < /2.

N y=In7-Inx, V3 x < VB.
B.y=chx+3,0<xg1.
I!ll.g,«*-l+art:su‘uc-~\/l—-x2 0gxg i
25, y=Incosx+2,0<x< x/6.
Is.y—e"+26 ]nv’3<xgin_m.

7, y=H-+3,0<x<2.

B y=arccos vX—vVx—x2+4,0€x g
19, y= e g g2

W y=ec"+e VI<x < nVIE
Hoy=1=27" 0g<xgs.

l.

L.
9

16 -

1
2‘
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3ana4a |8, BeluHCNUTE AAKKEE AYT KPHBLIX, 3a1aHHBIX NapameT-

p;{l{eCKHMH YPABHCHHAMH.

x = 5{f —sini),
L5y =5(1 ~ cost),
oI,

x = 3H2cost —cos2t),
2y =3(@sint —sin26),
0< g 2m,
x = 4{cost+Isinf),
"ty =4(sint — tcost),
02
x={ —=sini+2tcost,
T y=(2—)cost 4+ 2sint,
OLigT.

3

E

{x= 10cos® ¢,

5. i3

y=10sin"{,
O0Liga/2. .

‘ {x=e‘(cost+sin £),
" |y =eél{cost —sint),
DLt gx.

; {x=3(!-sini),

"y =3(t—cost),
IE Ry

=1 ~1
x=gcosf— gcos2i,

e
——

Y= %sint - ésinQi,
T/2 << 2n/8.
x=3cost+ fsint),
y=3(sinf— {cosf},
0t 7/3.
x={({?-2)sint+2{cost,
© Y y=(2-P)cost+2sint,
O /3.
x = 6cos® ¢,
" ly=6sin’t,
0t /3.
4-2918

iy

sy

L]

12,

13,

14.

15,

16,

17.

18.

19.

.

2.

x =¢'(cosf +sint),

y = e'(cos! — sint),
m/2 <.
{x=2,5(t—sin£),

y=2,5(1 —cos!),
/2Lt .

{x=3,5(2 cos ! — cos2t),
¥ =3,b(2sinf — sin2f),
Ot n/2.
{x=6(cost+tsint),

y =6(sinf — {cost),
O0grisT.

x=(12-2)sint+2icost,
{ g =(2—2)cost+ 2sind,
0 m/2.
{x=8cos3t,

y = 8sin’t,
0<1< n/6.

{x = ¢'(cos { +sin ),

4= éel(cost —sinf),
0t 27,
{x=4(!—sint),

4= 41 —cost),
a/2 <1t € 2n/3.
{x=2(2cost—c052t),

¥ = 2A2sini — sin 2f),
0t /3.

x = &(cost + fsint),
y=8(sin{—{cost),
O0<ign/a
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y={(2—)cosf+2fsint,
0 <2,
x=4cos?t,

{x:(t2-2)sint+2tcost,

23,
y=4sin’t,

m/6 <t < w/4
" x = é'(cost +sint),
" |y = e{cost —sint),
0Lt 3n/2
%, {x—-—?(i—sint),
y=2(1 —cost),
0t m/2.
% {x=4(2cost—cos?t),
" Yy =4(2sint - sin2f),
0t

Y

g=2(sinf— fcost),
0< g v/2.

x=(*-2)sint+2tcost,

y=(2—12)cost+2tsin¢,

. {x-—— cos { + £sint),

28,

— 3
2. x 2(:?)33 f,
¥y =2sin’{,
0t n/d.

. {x = ef{cos f + sin f),

4 = e{cos{ — sint),
T/6<t < /4.
; x={(—=Nsint+2fcos!,
1 y=(2—*)cosf+2¢sint,
0t

3anaua 19. Bruncauts BIMHEB AYT KPHBLIX, 33AaHHBIX YpaBie-

HHAMH B NOAAPHBIX KOOPAHHATAX.

1. p = 3ed¢/4,
~T/2< p < 7/2.
2 p=2et%3,
-T/2< ¢ < w/2.
3. p=+2e?,
~-m/2<€ p < W/2.
4. p=5€5w|2,
—-n/2<€ p g /2.
5. p=6312¢p/5‘
-2 < e < /2.

6. p=233% 0 p £ /3.
1. p= 4% 0 p < 7/3.
8. p=+v2e?, 0 p < /3.
9. p=5%12 0 p g a/3.
0. p = 12e12¢/5,

O0<p < n/3.
. p=1-sinp,

~1/2< p < ~7/6.

2. p=2(1 - cos ),
TS € w2

1). p=3{1 +sin ),
—n/6< <.

14, p=4(1 —sin ),
0<pga/b.

13. p=5(1 ~ cos ),
/3 < p<0.

16. p = 6(1 + sin p),
-m/2< <0

7. p=7(1 —sinp)},
/6L o< /6.

18. p = B(1 — cos g},
-In/3L 0.

19. p=2p, 0 p £ .

W p=20,0<pg Vs,

M.p=20,0<p<§

2. 9:240.0&{9&;*53-



Hamme b irid

83

o

”'P=4§0,0£'p$3/4.
14‘pz3<p,0§<pé 4/3.
% p=2cosp, 0K p<
i, p=8cosp, 0K p g

/6.
n/d.

8. p=06cosp,0< o< /3,
. p=2sinp, 0< ¢ < /6.
30. p=8sinp, 0L p < /b,
H. p=6sing, 0 p < 7/3.

3apava 20. Buyuucante oGbembl TeN, OrPpaHHYENHBIX MI0BEPX-

HOchMH.
L5+ =1,2=y4,2=0(y20)
1. =x2+4y2,z=2‘

¥
L EHg-Allac00m8
CEeEog=lamn
5-%4‘%4'24—2:1,2:1'2:0'
b+ =9,2=y4,2=0(y20)
7.22=x2+9y2,z=3
s_{,—+y2—z2=l,z-‘:0,z=3
9_£9§+-]"%-§%=—1.z=.16.
“-fﬁ"‘%"‘%zl' =2 z=0,
HoS+L=1,2=4v/3,2=0(y>0)
1. 2 =20+ 82, 2 =14,
Boo4 L2 2=02=2
|4_’“TQ+~"§—§3%=~1.2=12.
8. 5+L4+2=1,2=3,2=0.
1s.§+x‘§=l,z=y~/3‘z=0(y20)
1. 2=x 54?2, z=5.
B+l -22=1,2=0,2=4
05 g - Z=—1,2=2
WoE+Erg=1,2=4,2=0.
WE+L=1z=% 2=0(y20)
N z=4x2+942, z=6.
Bt L 2=1,2=0,2=3
W E+L -2 =y 2=9
IS.%+€+%:I, =5,2=0.
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26.
27,

28.

29,

.

Eip=l,2= 4, 2=0(y20)
z=2x2+ 1842, z=6.
%4_%2-—-2?:1,2:0,2:2.
o8 2o 2=16

£yl 2o 2=6,2=0
ErL =, 2=7,2=0.

3apaua 21. Buuncants o6heMbl tesl, 06pa3oBaHHBX BpalieHy-

€M (Hryp, orpaHHYeHHBIX rpafHKamMy GYHKIUKI. B BapHanTax 1-16
och Bpailedust Ox, B Baprnantax 17—31 ock spamenus Oy,

1.
2.

3.

bt ol

o
oA oMo MEm o koW ®

11.
11.
13.

1,

15.
té.
17.

y=-1+56x-6,y=0. 18 y=arcsinf, y = arcsinz,
T

A~ x2—y=0, y=%.
22 —dx+y=0. M y=x%,x=2,y=0.
¥ = 3sinx, y = sinx, Wy=x24+1, y=1ux,x=0
0gxg . x=1.
= beosx, y = cosx, M. y=+vx—1,y=0,y=1,
=0,x20. x=05.
=sinx,x=7/2,4y=0. W y=lnx, x=2, 4y=0,
=Yy-2,x=1,y=1. B.y=(x~11, y=1.
=xe*, y=0,x=1, N f=x-2,y=0,y=4,
=2%—-x, y=—x+2, g=1
=1{}. B, y=x yg=42.
=2x—x2,y=—x+2. u.y=arccos§,y=arccos§‘
=™ y=90,x=0, y=0.
= { M. y = arcsinx, y = arccos X,
=x yF-x=0. g=0.
24 (y—2)7=1. B.y=x2-%+1, x=2
g=1-x2 x=0, y=0.
x=y=2,x=1, B.y=xy==x.
y=x2yg=1,x=2. 0. y = arccos x, y = arcsin .
y=x, y=Vx%. =0
y=sin, y= 1 Hoy=(x—1F x=0,
y = arccos §, x=2,4y=0.
g =arccosx, y=0.
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3anava 22, Bapuanmot 1—10. Beiucauts b
s € KoTopoil Bofa JABHT Ha TAOTHHY, ceue-
JHe KOTOpOH HMeeT (opmy paBHOGOYHON Tpa!'le— k
e (pHe. 4.1). Maotaocts soast g = 1000 xrju? |
yckopeHHe CBODONHOTO TajeHHs g MNOJ0XHTD a
sasHbiM 10 wiet, Puc.4.!

Yrasarue. Naphenne Ha raydune x pasuo pgx.
1. a =45 M b = 606mM b a = 60mM b = 96w
= 3,0mnm h=4,0m
L.a=48m b = 72 m, T.a=63m0b=102nm

h=30m h=40mu.
3.a = bt M b = 78mM 8 a=2066wm1b=I108mnm
h=30m =40m.
d.a = bdm b = 84 M %a=69Mm0b=114m
h=30m - h=50m
5.a = 57m b =90m 0. a =72mb=120m
h=4,0m. h=50m

Bapuanme: 11—20. Onpegennts paboTy (B Rkoynax), cobep-
HIAEMYIO NIPH NOABEME CTEYTHHKA € OBEPXHOCTH 3eMAH Ha BBICOTY
H kM. Macca cnyTHHRa paBHa m T, panHyc 3eman Ry = 6380 um.
Yekopekte cBOGOIHOTO NAACHHS g Y TOBEPXHOCTH 3eMATH TIONOKHUTD
pabiv [0 #/e?

. m=70T H =200 xkm. 16. m=05,01 H = 450 kM.
. m=701, H =250 xm. 7. m =40+, H =500 km.
13. m=6,0r1, H =300 xm. 18. m =401, H = 550 km.
W m=6,01 H=2350km. 19. m =301, H = 600 km.
5. m=50r H =400 km. WM. m =301, H =650 Kkm.

Bapuanmoe21—31. Hunnyap Ha-
MOJIHEH ra30M NOJ ATMOCHEPHbIM AAB-
neusiem 103,3 klTa. Cunras ras une-
aJlbHbIM, ONpeneduTh paboTy (B KO-
YAAX} NPB W30TEPMHUECKOM CIKATHH
rasza TIOPIJHEM, TIEPEMECTHBILHMCS

BHYTpL unNHHApPa KA A M (puc. 4.2).
Yxasquue. ¥pasrenwe cocToanud rasa pV = const, rre p — gaeaeiie,
V —obuem. i
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M. H=04m A=035m, R=0,1 m.
NH=04mE=03m R=0,1 m.
. =04 h=02m R=01m.
M H=08mh=07m, R=02m
. H=08m h=06m R=02m.
. H=08m h=04m R=02n.
7 H=16mh=1t4M R=03m
B H=16mhA=12M R=03m
X H=16Mh=08m R=03m
W H=20m h=15M, R=04mn"
M. H=20mA=10m R=04m.



Paszgen 5

AAUDDEPEHLMANBHBIE YPABHEHUA

§ 5.1. TEOPETWMECKME BONPOCH

1) OcHoeHble NORATHSA TeopHH AHDdepeHLUHANLHEIX YpaBHEHUI.
3apava Kowm ana anddepeHunanbHore ypagHeHHs fiepBOro iio-
pska. PopMYJAHPOBKA TEOPEMBI CYLLIECTBOBAHMS H €AHHCTBEHHOCTH
pewtetus 3anaud Korn,

2) Ouddepenunanbibe ypaBHeHHA NEPEOrc MopsiaKa: ¢ pasfe- -
AAIHMHCA MepeMeHHbIMH, OOHODOAHBIC H TIDKBOSALEHECH K HHM.

3) JluHelinple ypasHeHHs NepBOTO MOPAAKA, YPaBHeHHe
Bepaynau. :

4) ¥YpaBuenns B nonHpxX axdibepenLnanax.

5) Tlpn6aikennoe unterprpopatie inddepeHupanbEIX ypae- .
HeHuit NEPBOTO NOPAAKE METOAOM HIOKJHH.

6) Hudepenunannyble yparHeHHs BEICLIMX NOpPAAKOB. 3ajava
Kown. ©opmyiupoBKa TeopeMbl CYIECTBOBAHHA M eIHHCTBEHHO-
CTH petlleHua 3afayn Kotun. O6ee v uacTHoe pewrehust. OBuiMi
H YaCTHBIH HHTErpasbl.

7} Huddepenunanthsie ypapHeHHA, AONYCKAKOUWIHE NOHIMXEHHE
AOPAMKa.

8) Jlunedinolit nudiepenumnansiEil onepartop, ere cpoficTea.
Jluneiinoe ogHoponHoe prddepeHUHaNbHOE YPaBHEHHE, CBONCTBA
€70 pelleRHH.

9) JIunelino-zaBHCHMBIE H JIHHEAHO-HE3ABHCHMbIE CHCTEMBI
bynkunii. HeofGxoanmoe ycaosye NiHelinoil 3aBHCHMOCTH cHCTEMbI
byHKUM,

10) ¥Yeaosre nuHeHHON HE3aBHCHMOCTH pellenHit AMHEHHOTO Of-
Hopoasoro AtdipepeHINanbHOro ypaBHeHHs.

11) JInnefinoe oaHoponnoe anddepeHLHannhoe ypasHerHe.
DynnamenTanbhas cHeTema peutenmii. CTPYKTypa ofmero peluesHs.
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12) Huueiinoe neogHopoaHoe nncpcbepeﬂuuanbuoe YpaBHeiy,
Crpyxrypa 06LIEro petierns.

13} Meron Jlarpakxa papHariig NPOHIBONLHLIX OCTOSHHbIX,

14) fluneitasie ofHopoanbie AH@GdEpeHLBaNbHbIE YPABHEHKS
NOCTOAHHBIMK KO3(dHLEMEHTaMH (CAYUAN NPOCTHIX KOPHEH Xapak.
TepHCTHUECKOTO YaBHeHHA ).

15) Jluneitneie ognoponuble Auddepenimansible ypapHenus
AOCTOAHHBIMY KO3(bhsusenTamy (chyyal KpaTHLIX KopHel Xapak.
TEPHCTHUECKONO YPABHEHH ).

16) JTuneiurie HeoaHopoaHbe AudPepenLHaNbHEIE YPABHEHKS ¢
nocTostHHLIMY KosdhduumenTami. MeTon nondopa,

§ 5.2. TEOPETHYECKME YTIPAMKHENMA

1) Myets g1 — pewtenne andepeHUHANBHORO YPABHEHN:
Ligl = 0. [Tokasarb, uTo BBelleHHe HOBOH HCKOMOI BYHEUMK i =
= y/y| NPHBOINT K AMddepeHHaALHOMY YPABHEHRAIO, KOHYCKAl0-
IeMy RNOHWHKEHHE NOPAKKA.

2) Hanucats ypaBHeHuHe JHHANA, HA KOTOPOI MOTYT HAXOAHTLCA
TOUKH NepernGa rpatRKoB pelueknii ypaphenus ¥’ = f(x, y).

3) Hanucars ypaBaetine AMHHA, B2 KOTOPOI MOTYT HAXORKTLCA
TOUKH TpaduKoB peuleHHid ypastenus ' = f(x, ), COOTBETCTRYIO-
LHe MAKCHMYMAM i MUHHAMYMAM.

Kak oTaHYHTE MAKCHMYM OT MEHHMYMa?

4} Jlunefihoe nndepeHimansHoe ypaBHeHHe ocTameTcs JiH-
HeflHbIM NPH 3aMeHe He3aBHCUMOH itepeMenHoh x = (1), rae
dyukuna @{f) npoussonsHasn, Ho sHddepeHunpyemMan 10CTATOUHNE
uncao pas. Jlokasath 310 yTRepKACHYE ANA AHHEAHOFD nud)d)epeﬂ-
UMANLHOTO YPABHEHHA BTCPOro MOPSAKA.

5) Hoxazatb, uto nuuefinoe mnddeperunancuoe ypaBHeBne
OCTaeTCA JHREHAHBIM NDH Mpeodpa3oBaidH HCKOMOH (YHKUHH

y = alx)z + flx).

3neck z ~— woBas HcKoMas dyurumsi, a{x) n [{x)}— npo-
H3BOJbHEIE, HO JOCTATOUHOE YHCAO DPa3 An(ubpeperuppyeMbie
(YHKLIH.

6) CocraButs o6ltiee pelenne ypasuenus ¢ +p(x)y = 0, eca
H3BECTHO HEHYNEBOR UACTHOE PEIieHHe Yy ITOTO YpaBHEHHUS.
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7) MoxasaTb, YTO NPOHIBOALHLIE ABAXKIL AM(deperUnpyeMble
yHKULHN #1{x) 4 yo(x) ABNAIOTCA pelWeHUAMHU JHHelHoro aHdde-
peHLlHaﬂbHoro YpaBHeHHA oy oy
' ¥ 4 4| =0
¥ Yy

8) CocTaBiTb OAHOPOANOE AHHelHoe AM(pdepeHUHANbHOE
ypaBHEHHE BTOPOrO NOPA/KA, HMelOLlee Pelliens i) = X, Yo = x?.

[MoxasaTh, 4To YHKUAH X U x° NHHEAHO HE3ABHCHMBI B HHTEP-
pajie (—00, +00).

VY6enuTbed B TOM, 4TO OntpeaenTeNb Bpouckoro and 3THX GyHK-
usi paBed HYao B Touke ¥ = (. [Touemy 370 He APOTHBOPLUHT Heo6-
XORHMOMY YCMOBHIO MUHEHHOR HE3aBUCHMOCTH CHCTEMbl pelileHHl
JuHefiHOro OIHOPOAHOro MudepeHUHANBHOMO YpaBHeHuA ?

9) Haiitn obiltee peluenre HeOAHOPOAROTO AHelHOro Axpdre-
PEHLHANbHOTO YDPABHEHWSI BTOPOrO NOPAAKA, €C/H H3BECTHH TPH
JAHHEAHO-HE3aBHCHMBIE YACTHDBIE €r0 PELIEHHS Ky, Y2 4 3.

10) Iokrasarb, uto ans Tore utobul AoGoe peleHne AHHERHO-
ro 0AHopoaHoro AuhepenHaNbHONO YPABHEHHA C NOCTOSTHHbLIMM
KO3 BHUHEHTAME YAOBAETBOPANO YCAOBHIO limMy—i00 g{x) = 0,
HEOGXOAHMO H AOCTaTOUHO, 4TOOK BCe KOPHH XapaKTePHCTHUECKOID

- YPABHeHUS HMEAH OTpPHLATENbHbIE JeHCTBHTENbHBIE YACTH.

§ 5.3. PACHETHBIE 3AJIAHHA

3azava 1. Haiitu ofuwmit unrerpan amgdepeHumansHoro ypabHe-

Hust, (OTBeT NpeAcTaBUTL B BHLe Y(X, y) = C).
1. dxdx - 3ydy = 3x%ydy — 2xy? dx.

ST+ 2 gy I+ 42 =0,

A+ gidx - ydy = xPydy.

s A3+ 2dx—ydy = xydy.

. Bxdx—6ydy=2x%ydy — 3xy* dx.

X3 F PRdxeF 2+ 2 dy =0,

(e +5)dy+ yePdx =0,

. y'y,/,'—:gi +1=0.

. bxdx— 6ydy =3x7ydy — 2xy?dx.

X5+ Pdxt y/A+x2dy =0.

w G vd P W S A P
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1. W4 +ef)dy—e*dx=0.
2. VA- 2 +xy? +x=0.
13. 2xdx — 2ydy = x*ydy — 2xy? dx.
14, x4+ de+y /1 +x2dy=0.
15, (" +8)dy— yetdx=10.
%, /o+ 2 +yyv1—x2=0.
7. 6xdx— ydy = yx’dy ~ 3xy’ dx.
8. ylnyg+xy = 0.
19. (1 + &) = ye*.
W V-2t x=0.
M, 6xdx —2ydy =2y dy — 3xy’ dx.
2.yl +Ing+xy =0,
3. (3+ e Vgy = .
W 3+ + 1 —xtyy =0
5. xdx—ydy=yx*dy— xy’ dx.
. 5+ P2dx+ 4Py + y)dy =0.
. {1+ ey =&
8. 32y + y)dy+ 2+ y2dx =0
Y. 2xdx—ydy = ytdy — xy*dx.
30, x+ 2y + V2 - 224 =0
3. Wxdx ~3ydy =3 ydy— dxytdx.
3ajgaua 2, Halitn oOumA Huterpan andipepeHunanbHoro
ypaBHEeHHS.
.y =5+48 42 . o = SFL
2 xy = G . xy = V2UTF 4y
Ly = By =5+646
Lxy=x*+y+y. 1, xy’=§2§%,%¥‘
249y
5.2 =% +64+3. 5.y = s
6. xy = %%%2’;’5- 6. xif =3/ 2+ 42+ y
Ty =52 7. 2y = 5 +8L+8.
8. x =2/x2+ 2 + 4. 8. xy = %%H%}”g—ﬁ.
9. 3y =% +8¢ +4. 9. f = S5t
0. xy = % 0. xy =322+ g2+ y.
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w3 O el O W e b T w

-
-
.

2 —
oy =581, u. g = S
3¢°+i2yx*
f L
0. XY xzfx?tﬁ:ﬁ | 8. xy = 4:/x9 +42+y.
By =G . 3¢ = & + 104 + 10.
woxy =24/32+ 2+ g
' 30, xy = 4/2x24 42 4+ y.
3. 4y = %+10§+5 y= bty
+14yx ¢ X+ 2xy—5y
6. -’Cy = g;2+7x? . Hoy= x2x?x—6xy :
3anaqa 3. Haiin oOwuii uHrerpan nuddepennnansroro
ypasHer s +2y3 +8y9 2x+y—3
X - _x - _ x4y
1. 4= 5 . 4 = [x—y—9- 2_1' y = d—4 -
= - R R
.4 = ey 0y = ﬁgﬁ? Ny =535
Ly =75 {5, o = Etduzd 2.y = B0
5. o = i4y—2 ' dx~y—1- ¥
S Al v B 16, o = L=2ct3 2. o = 2t
6 o 2x+g—3‘ Sy ! 2;:2‘1
1. 4 = x-ifT_gI—-B 1. ¢y = iiyl;a .y = =0 -
N I e = o
RO Byts - 66
gy = Wy =g By gl
- +4y—5 __ xdby—7
0 4= {;xifg__g 0.y =50 30. y' ;x .
_ ox=2t3 _ xtyt2 — _yt2

3apava 4. Haditn peinenne sanaun Kourn,

Y ==t y(1)=0
- ¥
¥ +ycosx= %5in2x,y(0)=0.

Y Hytgx =cosx, y(n/4)y=13.

!

—yctgx =2xsinx, yg(xn/2)=0

!

-

Y = =4 2, y(-1)= 5.
Y -y =+ 1), y(0)=1.
-y — L =yxsinx, yn/2)=1.
¥+ =sinx, y(?r)—;.

Y+

B

e

= x?, y(l)—l
+wy Zr, y0y=%.

!‘3

+

¥

-y ——xry 5, y(2)=4
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12.
13,
4.

15.
16.

17.
18.

19.
20,

u.
22,

3.

M.

2.
16,
1.
18.

0.
30.
3.

1,

11.

At 2 =y, y, o= 1.

xt+l

g+i=52e yly=e.
y,f__%___zlnr’ (l)—l
y-i=-3.91)=4,
w+§y= L=~
y+%= Ly =1

Y- =1+22 yl)=
yHEEy=1, 00 =1
y+E=5 g=1.

v +2x y:—2x3 y(l)_e
¥+ 5its =5, 4(0)=%.
y’+xy=-x3 y(0)=3
-y = x(x-i—l) w(0)=1.
y +2xy = xe™* Smx,y(O)ul.

¥ - = 1P w0)= 1}
4 —ycosx=—sin2x, y{0)y=3.
¥ —dxy = —4x3, g0)=-1.
y-t=- 5 i) =1
y'—3x2y=%l, #0)=0.
¢ —ycosx =sin2x, y{0)=—1,
y-i=-F =1

Jagaqa b. Pewmrs 3apavy Komn
Pdx+{x+e¥Ydy =0, y|

Xx=e

Pdx+(xy—-Ndy=0, 4|, =

1
2

3.
A2 ey - =1, y],,=0.
B £
&

7

8

§

(cos2ycos® y— x)y’ = sinycosy, _r,.'|x___,,4 =x/3.

(xcos?y— )y =ycosty, g, = /4.

. ey?(dx— 2xydyy= ydy, yI

8. (104y° ~ x)y =4y, g, = 1.

C Sodrt(xy— PP)dy =0, yl = =0
10.

=0,

=l

(3y cos 2y — 24 sin 2y ~ 2x)y’ —y Wimre= ""'/4
8(4y3+xy =1, gl =
iy - In® y)dy = ydx - xdy, y|

=4
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323+ 4 =y, Ylmy = —1.

. Py~ Ddx+3x%(y ~ Dy = (y+ 2)dy, y| .=y = 2-
5. 2fde+ (x+edy=0,4] _, =1.

6 (xy+ vy +yPdxe =0, 4|, =4.

47. sin 2y dx = (sin® 2y — 2sin’ y + 2x)dy, y|x=_i/2 =x/4.
8. (200 =1yl =0.

9. 2y/Fdx— (6xyF+T)dy=0, y|,._ = 1.

M. dx = (sing+ 3cos y+ 3x)dy, ylxze,;z =x/2.

H. 2Acos?y-cos2y — x)y =sin2y, yl,_,, = 57/4.

2. chydx= (1 +xshy)dy, g}, =In2.

B. (138 —x) =4y, 4|, = 1.

W g2+ 4)dx + 2xy(y® + 4)dy = 2dy, y|x=ﬂs =2,
B.o(x+infy—tngy =4 9. =1

. 2xy+ /Pdy+2y7dx =0, ylx=_]/2 =1.

. ydx+ (2x - 2sin’ y ~ ysin2y)dy = 0, yl,.q, = 7/4.
8. 2P’ - y+xy)dy=dx, y| -, =0.

B. (2y+ xigy - y*tgy)dy = dx, y|,_, = 7.

0. 442 dx+ (e% +x0)dy=0,4],..=3.

x=e

M. dx+(2x+sin2y — 2cos? ¢)dy =0, y|,__, = 0.

k==1
3anaua 6. Hasite pemrenne 3amauu Ko

Y Hxy=(1+x)e g g0)=1.

cxg =2 Inx, y(1)=4%.

< 2Axy +y)=xyt y(1)=2. .

Y APy =48+ et y?, g0 = 1.

cxy —y=~(Inx+2)lnx, g(1)=1.

< 2y + xy)= (1 +x)e7ry?, 4(0)=2.

C3xy )= lnx, y(1)=3.

. 2y + ycosx = y~icosx(1 +sinx), y(0)=1.

sy 48y =447 (1 ~ %), y(0)= —1.

3y + 2y = 2y 2 y(0)= —1.

C2xy' — 3y = —(5x+ 3)%, y(1) = Z5.

3y +5y =(dx =5, y(H=1.

» 24 +3ycosx = e (2+3cosx)y~!, Y(O)="1.

O A VA PR e

e e
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. 3(xy +y)=xy?, W(1)=3

5. ¢ —y =202, y(0)= 5.

16. 2y’ — 3y = —(2022 + 12)8%, y(1) = 725

§7. ¢ +2xy = 2099°%, ()= V2

8. xiy +y=¢’Inx, y(1)=1.

19. 24 + 3ycosx = (8 + 12cosx)e2" L og0)y=2
2. 44 + 23y '—(x3+8}e ¥, y(O)-l

M. 8xy — 12y = —-(Bx2+ 3, y(1)y= V2

0. Ay +y)=xy?, 0)=2

8. ¢ +xy=(x—1)y, y0)=1.

M. 2y ~3ycosx = —e~ 2+ 3cosx)y~!, y(0)=1.
B, —y=xy%, W0)=1.

%. 2xy + )= Ing, y(l)=2

V. gy +y=x y(0)=1.

8. o +2ycthx = y?chx, y(l)— T

. 2y +xy)=(x—- D'y, y(0)=2

0. 4 - yigr=—(3) y*sinx, y(0)=

Moxy +y=x2, y(l)=

3apaua 7. Haditu ofuluit muterpan AnddepeHuHansHOro
YPaBHeHHA.
1. 3x¥e¥ dx +(,\c5"'e**r - l)dy 0.
(3x +ycos ) dx — -acos dy:O.
(352 + 4y%)dx + (8xy + ey)dy =0,
(2x—1-%)dx—(2x— 1) dy=0.
g2+ ysect X)dx+ (2xy +igx)dy = 0.
(3x?y+ 2y+3)dx+(x3 +2x +3y8)dy =0,
i+ der (G + L - %) ay =0,
. {sin2x - 2cos(x+y)) dx — 2(:05(,\: +y)dy=0.
x? + j‘g) dx + (ny- ’—‘5;) dy=0.

b +%) dx - Ydy=o0.

c Geosddx~ (Leosf42y) dy=0.

' (ﬁ+y)dx+(x+vﬁ+=ﬁ)dy=0.
. l—:ﬁdxi- %‘éﬁdy=0.

. ‘f—;*%dyco.

wh B0 i O WV ode W
. . 2 % = & n

—
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1k
16.

17.

8.
1.
2.
H.
.
3.
pL 8

13.

3.

.

18.
1,
n..

3,

bdx - M gy =9,
(xe“+ %) dx—Ldy=0.

(loxy - m) dx + (5x2+ ke yzsiny3) dy=0.
(ot +e) dx— 3tk =

x+y
el"dx+(cosy+xe5‘)dy 0
(y3+c05x)dx+(3xy2+e§)dy 0.
xe¥ dx+(x2ye5’z+tg2y ydy = 0.
(65xy — x> ydx + (bx?y ~ y)dy = 0.
(cos(x + y2)+sinx) dx+ 2y cos(x + y?)dy = 0.
(x2 — dxy — 28 )dx +(y? — dxy — 20%)dy = 0.

(siny+ysinx+ %) dx + (xcosy —-cosx + ﬁ) dy=0.
(l + —'&;eﬁ) dx + (l ~- fgeﬁ) dy=0.
r—gldxH{x+y)dy =0
By :
23xy” + 2x3)dx + 3(2x2y + ¢2)dy = 0.

(3x% + 612y + Sxyz)dx+ (263 + 3x2y)dy = 0.

xyfdx+ y(x® + ¥ )dy = 0.
rdstydytixdy—ydx) _ =0
(F¥+47) .

3anava 8. [1na gansoro puddepeHHaNbHOTO ypaBHeHHs Me-

TOAOM HIOKAUH HOCTPOHTL HHTETPAJLHYIO KPHBYIO, MPOXOAAMIYIO
uepes Touyky M.

1.
13.

gy =0, M(-2,-3).
Y =8+97, M(1,2).
Cxy =2y, MI2,3),

¢ =yg—x% M(1,2). 4. ¢ =xy, M(O,1).
4y = ~2x, M(0,5). 5. gy = —5, M(4,2).
?+y M(1,2). 18. Ay+y)=x+3, M{1,})
-y—ay,M(l . 7. ¥ = x+ 2y, M(3,0).
_ 3 18. xy' = 2y, M(1,3).
=y e MOLS). e s T M-8 29y,

N. ¢ = y— 2, M(—3,4).
M. -2+ 2y =0,

M(-2,1).
LT =
V) =y, M2,2). gy g2l M(2,3).

2 _ 2 —

y,z—"yfi“-”ﬁ o D By =y e, 1),
P M. gy = —x, M(2,3).

v =x2—y M(11}). B,y =y-x, M(4,2).

¥ = xy, M(0,—1). %. 3y’ = x, M(1,1).
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m—

7.y =x% -y, MO, 1). Iy =xly—1) M{1 1)
8. 4 =3y3, M(1,3). H. oy =x+2¢. M(1,2).
. 5t — P+ 2xyy =0,

M(—2,—1).

3agaua 9. Hality nuuH, NPoXoasillylr dyepes TOUKY My
¥ oOnrajaloilyio TeM CBOHCTBOM, 4To B JicOofl ee ToUKe M
HopManbHelt BekTop MN ¢ konuom Ha ocu Oy uMeeT Ly
Hy, DaBHYO @, K 00pasyeT oCTPhill Yroa < MNOOKHTEbHBN
HampasiendeM ocH Oy.

1, Mp(15,1), a = 25. 4. My(6,4), a = 10.
2. Mp(12,2), a = 20. 5. My(3,5), a=25.
3. My(9,3), a=15.

Haiiru nnnsio, mpoxomsaluylo yepes ToMky My, ecni oTpe3ok -
6ol ee HOpMAaJY, 3aK/IOYEHHBIA MEXIY OCAMH KOOPAHHAT, ReJHTCS
TOYKOH JIHHKK B oTHOWEHRH a : & (curtad ot och Oy ).

6 Mg(L 1), a:b=1:2. 9. Mo(1,0), a:6=3:2.
7. Mp(—2,3), a:b=1:3. 0. Mo(2,-1),a:b=3:1.
8. My(0,1),a:6=2:3.

Haiith aMRHio, TpoxoaawLylo 4epes Touky My, eCaiH 0TpezoK Ato-
6oit ee kacaTelbHON MeXKAY TOYKOH KAcaHHR H ockio Oy JeHTCH B
TOMKe NepeceqeHnA ¢ Ocbio aGCUHCE B OTHOWeHHM a : b (cunran oT
ocu Oy ).

H, Mo(2,-1),a:6=1:1. . Mp(2, ), a:6=1:2
2. Mo{1,2),a:b=2:1. 15, Mo(l,~1),a:b=1:3.
13. Mo(—1, 1), a:b=3:1.

Haiditn minnie, npoxogainyio uepes rouky Mg, ecnin oTpesok
A60H ee KacaTeNbHOH, 3aKNIGYEHHBIA MeXAy OCAMH KOOpAH-
HaT, AeHTCA B TOUKE KACAHHA B OTHOWeEHHH & :b {(cuuras o7
ocH Oy). .

16. Mo(1,2),a:b=1:1. 19. Mo(2,-3), a:d
7. Mo(2,1),a:6=1:2. 20, My(3,-1),a:b
18, Mo(1,3). a:b6=2:1.

Ha#ith aaHudio, npoxofawyl vepes Touky My w obnapaio-
Lyio TeM_GBOHCTBOM, 4T0 B J060R ee Touke M KacaTeNbHHi
BekTop MN c KoHIOM Ha och Ox nmeeT mpoeklmio Ha ocb Ox,
06patHC NpONOPUHOHAIbLHYI0 abcunece Toukh M, Kosdpuuaent
MPONIOPUHORANLHOCTH PaBeH a.

oA

3:1.
3:2.
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n Mo(l.e),a=—3. U M(2,8).a=2,
n. Mol2,e), a=-2. 1 1
23. MO("],‘\/E),G‘-:—-], 13, Mu(l,g],azg_

Hai™i avHKIo, MPOX0AsALIYI0 Yepes Touky Mo W oBaasaouy
rem CBOCTBOM, UTO B N060H ee Touke M KacatenbHbli sekTop MN
¢ KORLOM Ra ocit Oy HmeeT npoekwHio Ha ock Oy, pashyio a.

1%, Mo(1,2), a=—1. M. Mo(1,3),a =4,
7. Mo(1,4), a=2. 30, Mo(1,6),a=3.
8. Mo(1,5), a=~2. M. Mo(l, 1), a=1.

~ 3apava §0, Hatrn ofwiee pewende anddepenunanshoro
ypaBHeHHA.
CYixInx = y".
Ly g =0
. 2xy."ﬁ' = y-‘l“
AR T
: tgx-y”—y’+si—rll; = (.
Xy g =1,
Ly etg2x + 247 =0,
. xiiym + x2yu =1.
Ctgx- gt =2y,
. Yy eth 2 = 24",
" A"+ 5% =1,
1. x¢” + 24" = 0.
3. (1 + 22y 2y = X5,
W Sy Ay =,
15, " — g+ 1 =0,
6. xy" + 4" +x=0.
7. tha- gV = ¢,
8. xy" + 4" = /x.
19, tgx=y"+1.
W0, " tgbx = 5y".
M. "thTx=Ty".
N, By + Py = Vi
B.ctha ¢ — ¢ + 3= =0.
U (c+ D"+ =(x+1).
B, (1 +sin)y” =cosx-y”.
. xy +y' = 2.

-l
B ul O i O W S Ul ol e
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27. —xy”’+2y” =

B. cthx- ¢ +y —chx.

M. Y+ Py =4

30. '+ Fqy = 2x.

Mo (L + 02y + 2xy = 1245,

3anaua 11, Haiitn pewense zagaun Kown.

439" = gt — 1, 5(0)Y= V2, (0} = 1/(2v2).

¥ = 12843, y(0)=1, y/(0)=8

- PP H64=0, y(0) =4, y(0)=

.y"’+23mycos y=0, y0)=10, y(O)"“l

Y’ =32sin’ yeosy, y(1)=a/2, ¥(1)y=14

Sy =98, (1) =L, y(1)=7

.y”y3+49=0, y(3y= -7, ’(3)=—1.

4Py = 164" — 1, 4(0) =7, ¥(0)= J5.

Ly + 8singeosty=0, y()=0, Y(1)=2

¥ =724, 9(2)= 1, y’(2)— :

PP +36=0, 40)=3, S10)=2

y' = 18sin® ycosy, y(1)= /2, y’( )

.4y3 =gt =16, g(0)=2VZ, (0)=

¥ =50y, f3)=1, y(3)=5.

y”y3+25=0, wW2)= -5, y(2)=—1.

. ¢+ 18sinycos® y =0, y(0)=10, ¢ (0)=3

.y =8sin*ycosy, W) =x/2, y(1)=2

g =328, y(4)=1,y(4)=4.

LR +16=0, 5(1)=2, ¢ (1)=2

. "+ 32singyeosiy =0, y(0)=0, y(0)=4

.y +50sin® yeosy, g(1)=w/2, ¥(1)=5

y”= 1862, y()=1, y(1)=3
"PBE9=0,41)=1, #(1)=3

. 95 ”—4(y“*1) y(O)‘"‘/?y'(O)—

. " +50sinycos® y =0, y(0)=0, y’(O)—

g =84, y0)=1, y(0)=

Y@ +4=0, 490)= -1, 4(0)=—-2.

Y = 2sin® yeosy, (1) =%/2, (1) =

Py =y - 16, y(0)=2v2, ¢'(0)= V2

=28, f-D=1,¢(-)=1

YR HI=0,9D)=-1,4(1)=—1.

. Wi i
A bl e O B

e
7
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3apnasa 12. Hafitu ofmee pemene aAHpdepeHnassHore

ypaBHEHHH.

iy +3y+ 2 =1 — ¥

2 4" -y =6x% + 3x.

3. yrrf_yr =x2+x_

4 y[V - Bym + 35’” - yl =9y,

5. gV — ¢ = 5(x +2)°.

6 Y -2+ = U1 — ).
Ly 42"+ =52 +x— L.
8. y¥ — ¢V =2¢+3.

$. 34V +y =6x—1.

10. gV + 2" + y" = dx?,

1. y"+y"=5¢—1.

1. yV+ 4" + 4y = x — %2,

3. 74" — ¢y = 12x.

4. 4" + 3y + 2 = 3x%+2x.
15, " — ¢ =32 -2+ 1.

1. ¢ — ¢’ =4x2 - 3x + 2.

7. yV -3y + 3¢~y =x - 3.
18, 4V + 20" + y = 12x% — 6x.
19. " — 44" = 32 — 38447,
M. gV + 24"+ gt =2 — 342,
H. g7+ Y =49 — 2442,
n. g — 2" =3+ x—4.
B - 13"+ 12/ =x— 1.
24_ yl\f + y,m = x.

B, " —y' =6x+5.
. 47 +3¢"+ 2 = £+ 2x + 3.
W g 5y + 6y = (x— 1)
B, 4V 64" +9y" =3x~1.
M. 47— 134" + 12y = 1847 — 39.
30. ¢V +y" = 12c+6.
M. g — By + 6y =642+ 20— 5.

3agaua 13. Hafitn ofwee pewenne andéepennnaibyoro
" YpaBHeHHS.

Ly —4y" + 5y — 2y = (16— 12x)e™*.

L, g -3y +2¢ = (1 —2x)e*.
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Ly~ + oy = Bx T
Ly - 2" 4y = (2x + 5.

Yt -3y Ay = (18— 21)e7 .
Y -5y BY — 4y = (2x — D).
yn.f —_ 4yﬂ +4yf *—"\(JC _ I}EJ

Y+ 29"+ = (18x + 21 )%

2y - -y = (B +4)e.

0, " -3y ~ 2y = —dxe*.

. " — 3y + 2y = (dx + Q).

1. "+ 44" + 54 + 24 = (12x + 16)e".
3. y"" - y" -2y = (6x - 11j)e™*,

W ¢ +y -2y =(6x+5). -

15. "+ 44" + 4y = (D + 15)e”.

16, " — 3y" — y + 3y =(4 — 8x)e*.

17, " — ' — 4y + 4y = (T - 6x)e*.
8. " +3¢" +2¢ = (1 —2x)e™*.

9. " — 5y + Ty — 3y = (20 — 16x)e™*.
W y -4y + 3y = —4xe*.

M. g7 — By 4+ 3y + 9y = e *(32x — 32).
2. ¢ —6y" + 9y = 4xe*.

3. " —T7y" + 16y — 9y = (8x — 12)e".
M. " -y - 5¢ -3y = —(8x+ 4)e*.
B. "+ 50 + 7y + 3y = (16x + 20)e*.
W, ' —2¢" -3¢ = (8Bx— 14)e™".

7. 4+ 2y - 3y = (8x +6)e.

8. "+ 64" + 9y = (16x+24)e".

W 47—y 9 + 9y = (12 - 16x)e*.
0.y + 4y + 3¢ =41 —x)e .

3. ¢ +y" — 6y = (20x + 14)e?.

_Oﬂrﬂ.h\ﬂhw

~ 3amaua 14. Haittu obmee pemenne anddepeHLHaNbHONO
YPaBHEHHA.
Y+ 2y = 4e¥(sinx + cos x).
.Y -4y + 4y = —e¥ sinbix.
Y+ 2y = —2e"(sinx + cos x).
LY+ y=2c0sTx+3sin7x.
L2y by = —sinlx.
Ly -4y 4 By = ef(bsinx — 3cosx).

Lo

o W e W
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7.

8.

1
10.
1.
1.
i3
4.
{5.
14,
ir.
18.
19.
10.
H.
2.
2.
i
25,
26,
7.
18.
2%,
10.
.

g+ 2y =ée(sinx+cosx).

y' — 4+ 4y = e sin3x.

¢ +64 + 13y = e cosdx.

¢+ y=2cos3x — 3sinJx.

i’ +2¢ + 5y = -2sinx.

y' — 4y + 8y = e*(—3sinx + 4 cos x).
¢ + 2y = 10e*(sinx + cos x).

y' — 4y + 4y = e*sin5x.

y" + y = 2cos5x + 3sinbx.

4+ 2y + 5y = —17sin 2.

g+ 6y + 13y =" cosx.

y" — 4y + 8y = e*(3sinx + 5cos x).
¥+ 2y = 6e*(sinx + cos x).

Y 4y 4y = —e* sindx.

¥+ 6y + 13y = e cos5x.

' +y=2cos7x - 3sin7x.

"'+ 2y +5y=—cosx.

y’ — 4y + 8y = eX{(2sinx — cos x).
¢ + 2¢ = 3eX(sinx + cos x).

y"' ~4g + 4y = e¥ sindx.

§' + 8y + 13y = e~% cos 8x.
g+ 2y + 5y = [0cosx.

¥+ y=2cosdx+ 3sindx.

¥’ ~ 4y +8y=e(—sinx +2cos x).
y" — 4y + 4y = e¥ sinbx.

3anawa 15. Haiitn oGuiee pewenne anddepeHnnansHoro

YpaBHeHHA.

{1,
. ¥+ y=2sinx ~Bcosx + 2e°,

ol

¥ =2y = 2c¢ch2x.

il

' —y =2 +cosx.
¢ =3y =2chdx.

.y + 4y = —8sin2x + 32¢cos 2x + 47,

y" — ¥ = 10sinx + Bcos x + de*.

.y’ — 4y = ib6chdx.

¥+ 9y = —18sin3x — [8e%,
y" — 4y = 24€** — 4 cos 2x + 8sin 2x.
y” — 5y = 50chbx.
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1. 4" + 16y = 16cos4x — 16e**.

12, " — 9y’ = —9% + 18sin3x — Gcos 3x.
13, ' —y = 2chx.

4. y" + 25y = 20cos 5x — 10 sin5x + 50> .
15. " — 16y = 48e™ + 64 cos 4x — 64 sindx.
16, "+ 2y = 2sh2x.

17. 4" + 36y = 24 5in 6x — [2cos6x + 365
3. 4" — 25y = 25(sin 5x + cos 5x) — H0e™.
1% ¢ + 3y’ = 2sh3x.

20, '+ 49y = l4sin7x + 7 cos 7x — 98e™,
U. Yy — 36y = 36e¥ — T2{cos Bx + sin 6x).
22 y”+4y = 16sh4x.

3. o + 64y = 16sin8x — [6cos 8x — 64e,
M. " — 49y = 14e™* — 49(cos Tx -+ sin Tx).
5. y" + 5y =50sh5x,

16. i’ + 81y = 9sinOx + 3cos Gx + 162e%,
7. " — 64y = 128 cos8x — 648,

2. y”-!—y’ =9shx.

29. 4" + 100y = 20sin 10x — 30 cos 10x — 200e'%*.
30. ¢ — 81y = 162- ¥ + 81 sin9x.

M. y’” 100y’ = 20e'%* + 100 cos 10x.

3agaua 16. Haiitu pemerne sapaun Koww.
Pty = Ee g0)=3, y(0)=0
3 = 2 w0)=1nd, ¥(0)= 31 —n2).
g Hay=8ctg2x, y(§) =54/ (§) =
LY =8y 8y = o, y(0)=1+2In2, ¥(0)=6in2.

RV

5. g7 -0 + 18y = 125, y(0)=0, y(0)=0
"yﬂpi-“ﬂy*smwx’y{)"ly() %i

1. o'+ 24 = ey #0)=2, ¢(0)=0

8. 4" -3y = £, 4(0) = 4In4, y'(0) = 3(3In4 — 1),

Y.y +y=4ctgr, y(:rr/f}.‘)—4 y(®/2)=4.

0.y — 6y’ + 8y = He_h. y(0)= 14313, 4/(0) = 101a3.

1. 4"+ 64 +8y e W0)=0, ¥(0)=0
11 o + 9y = T, y(n/6) =4, y(w/6)~37r/2
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f3.
.
15.
18,
i1
18.
9.
20.
.
2.
23,
.
15.

2.
7.
28,

29,
30
.

y"+9y“c£3x,y0)=1 y(0)="0

W' -y = 2+e_x,y(0}—ln2? y(O}—inQ—I

y' +ay=dctg2x, yn/4)=3, y(n/d)=2
y”—3y’+2y=ﬁi—7,y(0)=i+81n2.y’(0)=141n2‘
g’ — 6y +8y*m,y(0)=0.y’(0)=0

y 4 16y = sm4x y(r/8)y=3, y{=x/8B)=2rx.

y”+ lﬁy = cosal_x‘ y(o)“a y-'(O)_
y"—Qy’=—;f—;ig,yw)=|n4,y(0)=|n4—2.

g+ 4= getg(f), Wm) =2, y(m)=4.

¥ =3y +2y =z, ®0)=1+3n3, #(0)=5In3.
¥ 3 2= F g(0)=0, #(0)=0

Ay = s g(n/4) =2, y(n/d) = 7.
y”+4y=c0:21'g(0)=2‘ 9’(0)=0

¢+ =5, y0)=1027, (0)=1~1n9,
y'+y=2ctgx, (x/2)=1, y(n/2)=2
y"v3yf+2y=¢_—,,y(0)=1+21n2,y'(0}=3;n2.
¥ =3y + 2y = 15, 9(0)=0, y(0)=0

y +y—<lnx'y(ﬂ/2)_l y’(?’l’/Q}——‘ﬂ'/Q
9‘”+9’_c03x-y(0)'—1v91{0)“—
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PRIbI

§ 6.1. TEOPETMYECKME BONPOCH

1) Cxonumocts # cymuma psiga. HeoSxonnmoe yeaoBue cxomu-
MOCTH Psifa. '
2) Teopemul cpaBHeHHA.
3) Mpusnaku Janambepa 1 Komn..
4) Karerpanbrsiil npH3HaK cCXONMMOCTH psina.
5. Teopema JlefiGsuua. OueHka ocTaTka 3HAKOUEPEAYIOUILTOCH
pana.
6) TeopeMa 0 CXOAUMOCTH aBCONIOTHG CXOAALLETOCA PAAA.
CeoficTBa aGCOAIOTHO CXOASLMXCR PALOB.
7) NouaTtHe papuomepHoil cxoaumoct. [pusnak Befiep-
wTpacea.
8) Teopema o HeNPEPHIBHOCTH CYMMbi QYHKLHOHAABROTO PRAA.
8) TeopeMbt 0 NOUNEHHOM HHTErPHPOBAHHH U NOUNEHHOM AH-
thepeHMpoBanHi HYHKUIORAILHOTO paa.
10} Teopema AGens. Murepsan u panyyc CXOBHMOCTH CTERERHO-
To psaa.
11} Tecpesa ¢ paBHOMEePHOW CXOZHMOCTH CTENEHHOTQ psid.
HenpephiBHOCTE CYMME pAia.
12) IMouneHuoe wHTerpupoBanne W anddepeHUHpoBaHHe CTE-
NeHHEIX PALOE.
13) Passioxente pyHKLHA B cTeneHHofl pad. Pag Teitnopa.
14) Pasaoxenne no crenensm x Gukoma (1 + x)”.
15) Yenopud paznoxumocti yukund s paa Teidaopa, _
16) Pasznoxenne no crenenaMm x PyHeuHA e, cosx, sinx,
tn{l + x).
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§ 6.2, TEQPETUMECKHE YIIPAMHEHWA

[» 4] )
1) Pamst 3 oo @y B D0y by cxopsTen. Hokasate, uto psif
07 1 €n CXOIHTCSH, €CAH @y K €y < by .
Yeazernue, Pacemotpets HepabeHeTa 0 € 64 — On K b — 4.
[ra)
2) Pan Z,,:la,, (a, = 0) cxoaurcs. HokasaTe, yt0 pan

y o as towe exoantes. [Mokasats, uto ofpatHoe yrsepmiaeHue

HeBEPHO. o
00
3) Pagw Y .2 a2 n 2. b2 cxonaten. JlokasaTo, 4te paa

Yone.t laallb,l Toxe cxonuares.
Yxazanue. lokazath K #Cr0AL30BAT HepaBercTao labl § a? + &2,

4) Pagnt 302 a2 u Yoo, b2 cxonarcs. JdokasaTb, 4To paA
o0 i “n n=1%n p
Y o= (a@n + 8,) ToXe cronuTen.
5) Tlycre psia Z;’i, ap CXOANTCA M HMy—ee %f = 1. MoxHo

oo
M YTBEPIKAATD, YTO CXONUTCS PSfL 2o by ?
PaccMoTperh itpumMep

-y
S > (S +s)

n=1

6) [ycts pam 3, Ifa(x)| cXopuTca paBHOMEPHO Ha oTpeske
fa, B]. NokasaTh, 4To pAR 3 pe fa{X) TaKKe CXOAUTCA PABHOMEPHO
Ha 3TOM OTpe3Ke,

7) Mosxert jid QyHKUHOHAIBHEIH PRI HA OTpe3Ke:

a} CXOOUTHCA PABHOMEPHO H HE CXOINThLCA aBCOMOTHO,

6) CROANTLOS AGCOMOTHO ¥ He CXOAUTHCS PABHOMEpRO?

Paccemorpers npuMepsl:

o= (~1)
a) Z T OTPesoK {a, b] npoussorbaIE;
n=1

6) Zx(l ~ x)*, orpesox [0, 1].
A=l

8) lMoka3zaTtk, uto dhyHKUNA
o0

=3 Si,“ o

n=|

BCIOAY HENPEPLIBHA.
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o0 sinaly

9y Hoka3sarb, uto psia Zn=1 =7 CXOAMTCS PABHOMEPHO B hy.
Teppane (—o0, +00). MoiHo K ero nounenno anddeperumporan,
B 3TOM HHTEpBane?
o —nx
10) Hokasatk, uto ecain paa Z,,=l Cne CXORHTCH B TOUKE X,
TO OH CXOAHTES aBeoioTHo VX > Xg. C

§ 6.3. PACMETHBIE 3AJAHUA
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KPATHbBIE MHTEFPATIbI

§ 7.1. TEOPETMHYECKME BOTIPOCHI

1) Onpenesienna apoitioro v Tpoiinoro unterpanos. Hx reomer-
pHUECKUil 1 PH3HUECKHA CMBICS,
2} OcHosHble CBOHCTRA ABD{HbLIX M TPORHLIX HHTETPANOB.
3} Teopema o cpeaHeM AAf BBONHOMNG H TPOIUHOIC HHTETPAIOB.
4) BoiyHcnende ABOHHEIX HHTETPANOB ABYMS HOCHENOBATE/L-
HbIMH HHTETPHPOBAHHAMH (CAYyYaill IPAMOYTOABLHON 00NACTH).
5) BriuHcneHne ABGHHLIX HHTerpasioB ABYMA NOCJHEACBATEN b~
HBIMH HRTErprpoBadiAMu (0GLIMIT cryyai).
6) 3aMena nepemelHBIX B ABOKHOM HHTErpase.
7) fikoGuaH, eTO reOMeTpHIECKHiT CMBICHT.
8) IBofnof HHTErpan B ROAAPHLIX KOOPAKHATAX.
9 Tpoithoft nHTerpan B UMIHHAPHIECKUX KOOpAAATAX.
10} TpofiHoft uHTerpan B chepHIECKHX KOOPAUHATAX.

§ 7.2. TEOPETHYECKHE YNIPAMHEHHS

1) Honnayscs onpeaenenuem ABOAHOMO HHTErpajda, NOKa-
3aTh, yro
JT Xy dxdy =0,

2yt B2
MU mun— HaTtypajibibie HHCAA K, IO Menbiliei Mepe, OAHO H3

HUX HeyeTHO.
2) C noMOUIBIO TeOPEMEI O CPEAHEM HAHTH

b, —— IJ fepraxay,

2
T
R=0 TR e PP

Phe f(x, y) — HenpepuisHan QyHKLuA.



124 Pazdey;

3} Ouenutb AaTerpan
I dxdydz

2., 9. 9
7 = = =, Xy tUpTp> R
digraer V{X—xof +(y—yo¥ +(z—2)
T. &. yKa3aTb, Me}K,[Ly KaKHMH 3HaUeHHAMH 3aKJloleHa ero BeJTHHHHa_
4) Bowucanth apoiistoit wurerpan [ flx, y)dx dy, ecan o6-
aacte D — npamoyronpiuk fa € ¥ € 5, ¢ € 4 £ d}.a

Flx, y) = Flix ).
5) Hokazatk paBeHcTBO b d

{) [ Kxgt)dxdy = f fx)dx f e(y)dy,

¢

ecny o6aacte D -— npamoyroneiuk {a < x < b,e < y < d}.
6) Hokazate popmyay dnpuxae -

fadx/xf(x,y)dy=jdyfaf(x,y}dx, a> Q.
0 0 ] Y

7Y Monvayacs hopuynolt Jupuxae, ZoKa3aTL PABEHCTBO

jdy/yf(x)dx=j(a-x)f(x)dx.
o 0 b _

8) Kakoft na unrerpanos 6ofibiue

1—-x —X=¥

1 t 1 1 1
/dxfdy[f(x,y,z)dz HAH /dx/dy f fx, 4, 2)dz,
0 0 a 0 0

0
ecan flx,y,2)> 07

§ 7.3. PACYETHDBIE 3AJIAHMA

3anaua L. MismeHuTh NOPANOK HHTETPHPOBAHKS.

=1 0 ¢

IR AT VAT



125

Kpgm.‘db{e HHIRESROAM

3
[Ty
S g
-.a &4
5w~ . o eefd
. 3 2 - v_m 3 i . |
= o O, & i - Moo 3 3 3
L a ﬂ ....d..# S——c ﬂnfl_. .M Or..’rldﬂ ]nl’-rJM P
; } .I
2rl-rlJ0 2/0 Of] lfﬁ ..unu% = Of.rjﬂ + ; ﬁ N
1 > o = + . SN -
..MJ ..M, M., + rl.._...J I — = M.. N .,.....r.“-fyvl
o _ - N N b 2
S s ~ N < = o ko <
=) £ ] 2
m M f..l‘lJn,. mfﬂ Hfﬂ Drl‘lJﬂ x N _ f’l.JH....WflaH.JO
e : _ . :
B 3 3 = = = 3 =
=] 3 _ ﬁ o ]
o = g 3 | r-l.lme. P S— 7 — "o
= 2 T S 2o T & e 1 .
If..l.l.O T —— r-ll.J (. . rl..u..-nl« I o . ln-.-. ) »
- - - < |



Pa:iﬁe_q?

126

3
b N u.v lﬂ”Gv
I s S
-
e e .Ufll...J ~d M f 2, %r.l-Jnu
= = . | = ™ | .
. = . . ] )
. 3 .
-M M..nu... =, .U[-..Jn_,. Unl.lj om. - 2fl-jﬁ - ) [UJJ -M .:?.Mf-lllJHr
o x -] | fﬂ OFJ...IJ : 3
bl nur’ljﬂf ) = I ] ™ . + + er’ljl m“r-lllJI. |_u.W.
N - . :
cf“-J el r.rnu”Jm R~ 3 2#] = M + H... M..
=z U[JI_. = N E— - ﬂf! + - - e “ = : L]
mflj.m..r -+ ef.lur-J.l + 4+ - L = “ " e ,Srllan
] + & .Mu + M ﬂ 3 Drj M Grll.Jm yf.’lrJ.U f’vr.nlJﬂ ﬂ
b} e . : = 3 )
..M - i = v ® - v ﬁ..yr-l.lJU b -nnw.w = I.r!.!JU J.Mr.r’JnU
e + o Dp.lllJ rl..J__ - 3 j l.fﬂ .
- UrllllJnf. ﬁ o ! - b 1 rjllan ) ] o
= r.l....J o ™ .ow. - h ) p ’
mr.ljﬂ ! S 3 lrjﬂ r.’lJ -~
S S = “e—c = prd
-] -] - lrl.l.Jﬂ. - .
3 |__..FI’J2 et . ~ -
.ﬂ.fnv ) | -\ﬂ “ o
. - vi
L) i



127

0
3anava 2. BuluucauTs.

1. ﬂ(lzx?y?+ 165°5%) dxdy;, D: x

-2

Kpamnoe URIREZPa I

Ly=x* y=—-Vx.

D
2, Jf(9x2y2+48x3g3}dxdy; D:x=1,y4

=2,

VI, Y

D
3. [[36x°y” — 96233y dwdy; D: x

by=¥x, y=—x°.

D
4 [[asls +32648) dedy; D x

Ly=4 g=-J%.
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5. JI(27x2y2 +483 ydrdy; D x = 1,y = 22y =~y
x>0)

6. ”(ISx 24 323 dxdy; Do x =1, g= V%, g = -
=0).

7. jj(18x2y2+32x3y3)dxdy; Dix=1,y=12 y=—vi.
8. ffmx?y? + 483 ) dxdy; D x=1, = vF, y=—
9. ff(4xy+3x2y2)dxdy; Dix=1,y=x y=—Vi.
1. jqj(mxya—gx?y?)dxdy; Dix=1,y=v% yg=—i
1. IDI(Bxy+9x2y2)dxdy, Dix=1l,y=¥% y=-
12. J"Df(24xy'+ 18x2¢%)dxdy, D:x =1, g = 1%, y= —¥3.
D

8. [[02ey + 272y dxdy, D:x = 1,y = £,y = ~ %

D
(x20)
1. J](Sxy+ Iaxgyg)dxdy, D:x=1y= ¥z, y = g
= 0).

— = U
. I.f( Xy+llxy)dxdy,D_x Ly=x', y=—Vx.
té. If(-xy+9x2y2) drdy,D:x=1,g=vi y=—

I \5
1. [[(2xy 48537 dxdy, D:x =1, y= 2%, y= V3.

[}
8. [[6xy+ 243 dxdy, D:x =1, y=VE, 4= -2

0
0. f[(4xy+ 1653 ) dxdy, D: x= 1, y= V7, y= -2,

D

. [[(axy + 1663 dxdy, Dix =1, y =2, y= —¥%.
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. ff{44xy+ 160 )dxdy, D:x = 1, 4y = X2, y = —¥%
D
£z 0)

1. If(4xy + 17653 dxdy, D x = b,y = Vx, y = —x°
(x 0).

1. ‘[[{xy 43 dxdy: D x =1, y=x°, y=—vx.
. ff{4xy+ i76x% P dxdy, D:x=1,y=v%, y=—
L. J:r (6172!;‘2"' —xty ) dxdy,D:x=1,y=1 y=—Vx.
. ‘U(ngyﬂ + 255ty ) dxdy, D x =1, y= VX, y = —x*.
n. ﬂ‘(?)x‘zyg-l-—xy) dxdy, D:x=1,y=¥%, y=—x.
18. If{9x2y2+25 yHdxdy, D x=1,4g=x3 y=—Vx.

D

n. ff(54x2y2 + 1506y ydxdy; D:x =1,y =22, y = ~¥x

(-r 0).
3. ff(xy O Vdxdy; D x=1,y=x, y=—-x*(x 2 0).
D

. ] 54222 + 150xy Y dxdy; Dk =1, y =%, y =~ V.
D

3anaua 3. BHuHCANTE.
1. jfye‘y/dedy;D:y=ln2,y=ln3,x=2,x=4

D

2 o flq- - - = = =£
2 Lfy sin 5 dredy;D:x=0,p=v7, y 3
T

3 ‘gycosxydxdy;D:y:§,y=r,x=l,x=2.
4 J\J‘yge"‘y”dxdy; D:x=0,y=2,y=x.

D

5. nysinxydxdy;D:yzg,y=1r,x= l,x=2,
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. J:fy cos 5 dedy, D:x=0,y \/;,y 5
]
2x Zoe=1 .
l. Ij4y€ Ydxdy, D: y=1n3, y =4, S X= g, ,x=1.
T
3. ff4y sinxydxdy;D:x=0,y:\/:,y:x.
D
T 1
% Ifycostydxdy;D:y=§,y=ﬂ.x:§,x=l
X
/8 - hid
10. JTye”" dxdy, D:x=0,y=2, Y=3
w .
. ffl?ysm?xydxdy D: y—z,y—g x=2,x=38.
12, ij cosxydxdy; D: x=0,y=v7, y=x.
D
13. fj‘ye"-’”/“dxdy;D: g=In2, y=In3, x=4, x=8.
D
14. ffély%in?xydxdy; D:x=0,y=+27, y=2x.
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T T
15. IIchostydxdy;D:y= V=50 = I, x=2.

16.

17.

1

o
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-0
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‘
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D
Hyﬁe‘”“a’xdy;i): x=0,4=v2,y=1x.
n

i
J'Iysinxydxdy; Diy=m, y=2r,x= iR
D

. I[y%ostydxdy;D: £=0,y= \/g» ¥y=

IfSye"”dxdy Dig=m3, y=n4, x=
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1
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1. Ljysrn2xydxdy;D:y=§,y——2—,x._§,x__3,
. ﬂyﬁ cosxydxdy; D:x=0,y=v7, y=2x.

D
5, ‘[Jﬁyexy/3dxdy; Dig=in2, y=3, x=3,x=6
D
£ 2o XY D= — =
u,fﬁFy sm2dxdy,D.x—-0,y VAL y=x.

T 3r
n. ffycos?xydxdy; D:y= G U= gk
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[S-RI

D
8. J‘J‘fe_xyfgdx‘dy; D x——-O‘ y=4‘ y:Qx
D
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IJIxzsm(xyz)dxdydz V{x—ﬂ, i 0, z=0.
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xyz x=9, y=1
. J;Uyzzcos—g——dxdydz; V{sz, g=0, z=0.
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H. fffxzdxdydz Viza=10(x+3g), x+ty=1,2=0,y=0,
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3anaua 8. [Taacrunka D 331a4a OTPAHHYABAIONIHMME €€ KPUBbI~
MY, pp — nOBeprOCTHaﬁ nAROTHOCTE. HaltTi Maccy naacTuHKH.

LD:x=1,y=0,4
1, D x2+y2—l 2+yt=4,x=
!,
L7
4yt

SD =1,y=
4 D: ¢
7

'

=4dx(yz0)p=

X+ g.
0,y=0(x20,420)

0, P=4x(y20%p=% +5p.
=9, x2+5°=16,x=0,y=0(x20

i 2 0)
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bl

ToLTULT OLT LT OO T oD
E s

.
12.

1,
14.

15,
16.

17.
- 18,

19.
0.

.
73

13.
26,

.
18.

x=2,y=0,y2=2x(920,,u,=3§3+2y.
P =12+ =16,x=0,y=0(x20,y >0
_ xtyg
T oxtky
x=2,4y=02=%(y>0)u=5+6
24P =42+y?=25x=0,y=0(x20,9<0y
_ 2x--3 1
T st
x=1,4=0, 2 =4x (g2 0% p=x+34.
P =1, 24+P2=9,x=0,y=0(x>0,5<0y
P
=%

x=l,y=0,y2=x(y;0);p=3x+6y2.
x22+y2=9,x2+y2=25,x=0.y=0(IS0,y20);
_ 2y—%
R
x=2,y=0,y“’=§ ¥ 2 0) p=2x+ 345
xg 3y2=4,x2+y =16,x=0,y=0(x<0, y =0}
y—3x
:m‘
k=3, 4=0,=8x(y20) p=Tx+34.
x§+5y9=9,x?+ 2=16,x=0,y=0(x <0, y20)
__ 2y~5x
okt
D:ix=1,p=0, 0 =dx (g2 05 p=7c+2y.
D:xi$y2=l,x2+y2:16,x=0,y—0(x?0,y?0).
»uxx-+y‘
D:x=2.y2=2x,y=0(y>0,p=1}3+§
D”‘Qt 2=, 4+ =4,2=0,y=0(x20,y20)
x4
b= g
Dix=2,4=0 =2 (y205p=L+y
D:x22+ 2= 1,2+ =9,x=0,y=0(x20,y<0)
ﬂ"_x‘!+y2‘
Dix=2,y=0,=5(y20%pu="15 +8y
D:ch-l:t 2=, 42+ =95, 0=0,y=0{x20,y<0)
.
= +ye -
Dix=1,y=0, 7 =4x(y>0) p=6c+3y%
D:x23x+ 24 2+ 2 =6,x=0,y=0(x20,y<0)
ek =3
D:ix=2,y=0,2=%(y=20)p=4x+64".
D:®+y =4, °+y=9,x=0,y=0(x<0,y20)
I
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4x+ 912,

?=4, 2 4+42=9,x=0,y=0(x<0,y320)
o
2-

26 (g2 0 p

y=0, ¢

Kpammuie Lhme2pary

3anava 9. [Tnactunka D 3apana HepaBeHCTBAMH, f — NOBEPX-

) = aw%qw SRS R N ?u..v = =% NE®
= I _ T o e || I R
= 3 " LSe35 23 a 3 3
= o L A% S AR s - =

.. ™ - L] I 0 ket o o
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. D:%+%él,x;0.y;0;p-x5y.

15. D:xf:’+%<\‘1;p=x“

2. D:x9+§£l,x;U,y;O.pZISxﬁya.
WD E+E<36,x20, 5> dnp=9
WD A<l x20,y>0; pu=06xy°
29.D:f—;+ 21, x20,y20; p= 1050
30.D:lg’g—+%€2.y20.yg%x;p=gf
3. D:l£%+y2$3,x;0,y>f; =%

3apaua 10, Haiitu oGbem Teda, 3a8aHHOIO OrpaHdyHBAIOILNMY
€T0 TIDBEPXHOCTSIMK. .
L y=16v2%, y=v2,z=0,x+2=2,

L y=5/F, y=%2=0,2=5+3F

Ll =2,y=vx,y=0,2=0, z=15x.
 x+y=2,y=%,2=12¢4,2=0.

5. x=201/2y, x =52y, 2=0,2+y=13.
6.x=M,x=§§,z=0,z=g(3+¢g).
1.2+ =2, x=F.x=0,2=0, 2= 3y.
8.x+y=2,x=,/y,z=%. =1},

% y=17vV2%x, y=2v2%,2=0,x+z=3

1 y—&g,y":%,z:-*o,z:-——“&gﬁ.

W 2+ =8, y=vI,y=0,2=0,2=1%
. x+y=4,y=vV2%,2=3y,2=0

3 x-%,/y.x=-,§gy.z=0.z-;§(3+ )
W x= 192y, x =429, 2=0,2+y=2
5. 2+ 2=8 x=+2y,x=0,2=3¢ 2=0.
6 x+ty=4,x= 2y, 2=% 2=0.

17. y=6vV3x, y=vV3Ix, 2=0, x+2=3.
18.y=%\/f,y=]5§x, =0,z=%(3+v’3€).
9. 2+ =18,y=v3x,y=0,2=0,2=5%
W x+y=6,y=v3x,2=4y,2=0

Mo x=7/3y, x=2/3y5,2=0,2z+y=3
21.x=23ﬁ.x2%5.z= .z=§-@%’@.
B2+ =18,x=3y,x=0,2=0,2= "%
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o

.
1.
26,
.
2.
n.
30.

i.

xty=6,x=3y z=% 2=0.

g=VIhx, y=v1bx, 2=0, 2= VI5(1 + /X)
2+y?=50,y= 5x,y=0,z=0,z=3—f
x+y=8 y=vix,z=3y,z=0.
x=lﬁ@.x= 2, z+y=2,2=0.

x= 157, x =15y, 2= 0, z = 15(1 + /7).
¥+ y? =50, xw\/5-y,x=0,z=0,z=%£.
x=17/24,x=2/2y,2=0,2+y=14

3anava 11. Haiimn o0beM Tena, 3aBaHHOTO OMPAHHYHBAIOIIHMY

ero ITOBEPXHOCTAMH.

1.
2

3.
4.
5. x2+y2=6x,x2+y2=9x,z=\/x2+y2,z=0,y=0

11.
13.

1.
15.
14,
17.
18.

19.
0.
2.
n.
3.

el — e "'hl_.h

Ry =2, 2= -4 2=0
=y Pty =4y, 2= +42,2=0.
24+ =8v2x, z=x2+ ¢ — 64, z—O(z 0).
2+ +4x=0,2=8—¢4%,2=0

(y <0)
L+ =6V, z2=x2+4*—36,2=0(z20)

.x2+y2=2y,z=§“x2’z=°‘

=2y, 2+ =5y, 2= i+ g2, 2 =0,
PRI =0, 2= J\cg-l-g,r2 4,2=0(z=20)
: 10.
'I.x2+y2=7x.x2+y2=10x,2“—“vx2+9'2’2=0’9=0

P =4x,2=10—4, 2=0.

(y<0)

2+t =8y, 2=+ —64,2=0(220)
=2y z=8-x2 2=0.

24+ y2=3y, 2+t =6y, 2=/2+ 2, 2=0.
2+t =6vV3x,2=x2+4y*-36,2=0(z20)
CH P =22y, 2=+ —4,2=0(220).
b =dx,z2=12—-42, z=0.

A+ =8, 2+l =1llx,2=/E2+42,2=0,y=0
(y<0})

A+ =4V, 2=+ —16,2=0(z 2 0)
2+t =4y, z=4—-x2, 2=0.

Rty =ay, 2+ =Ty, 2=/ + 42, 2=0.
=42y, 2=+ 42 =16,2=0(220)
At +2=0,2=Y-¢ 2=0.
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—

U+ =0, Py =12, 2= 2+, 2=0, 5=
(y 20) :

B+ A+ 2% =0, 2= +y?-4,2=0(220).-

. Pt y?=4dy,z=6-x%, z=0.

W2+ =10x, P+ 2 = 8x, 2= /a2 442, 2=0;y =y
(y 20) -

B 2+ =2, 2=+ —4,2z=0(z20).

1. x2+y2=2x,z=%1-y2,z=0.

0, 2+ =5y, P+ =8y, z=x2+y2 2=0.
3. x2+y2+2x=0,z=24§—-y2,2=0.

3anana 12, Hailvn ofbem Tesia, 3a5aHHOTC OrPaHMIKBAIOMIMMI
€r0 NOBEPXHOCTAMHA,
Ly=5x2+2,y=7,2=30-7x*-2,z2=34 —7x* - 5.
Ly=562—-2,y=—-4x2+7, z=4+9x%+5¢%,
z=—1+9x% +5y%.
Lx=-5+2, x=-3,2=3 0+ +1,2=3"+ ¢ 5.
4 x=2 -3, x=-74"46, 2= 1 +/xT+16¢7,
z= =3+ /x + 164°.
5. y=—6248, y=2,z=x-x2~g-1,z=x~ 12— y?-5.
b y=5x2—1,y==-3x+1,z=-24 /32 + 42,
2= =5+ /32 + 42
1. x=57~0, x = -4, 2= 2 +dx~y?—4, 2= P +4x— 2 +2.
=62 -, y=5,2=2%+x— 3%, 2=2%+x— 2 + 4.
9. =571, x=-3f+1,2=2—/x2+647,
z=—1— /2T +62.
0. x=-32+7, x=4,z2=2+/622+ 42, 2 = 3+ /6x2 + 4°.
. y=-5x2+3,y=~2,z2=20%2 -3y~ 62— 1,
2=2x% -3y — 647 +2.
2. y=22 -5, y=—x2+3, z=4+ /52 + 847,
z= §+ /027 + 847,
3. x =32 -5, x=-2,2=2~ /%2 + 1642,

2= 8~ /52 + 1642,
Hx=2-2 x=—42+3,2=/16 -2~ 42 +2,
2= 16 -2t~ y? -1,

5. y=22%—l,y=1,2=x2-542 -3, z=x2~ 542 — 6.
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AL

1é.

{1
1.

1.
20

.

2.
3.

n.
15,

2.

.
8.
1.

3.

.

y=x =2, y=—42+43,2=2+ /12 + 42,

zZ= —l +\/m
x=—4+1,x==-3,z=x"-T79¥ -1, 2=x —Ty? +2.
x=Ty* =6, x=-2y2+3, z=3+5x% — 842,

z= —2+5x2-8y2.

y=1=22 y=—1, 2=+ 2+ -2, 2 = 2+ 2y+ 2 +1.
y=x>—7,y=—-8x2+2, 2=3— 124° + 5x2,

2= -2~ 124° + 5x2.

x =243, x=5, 2= 1+/02 + 442, 2 = 4+/9x7 + 42
y=3C+4, y=7,2=5-/22+ 32, 2 = 1 - /22 + 3.
x=542—2,x= -4y +7, z=4— /2T + 3,

z=—1— /2x2 4+ 342,
x=-242+5,x=3.2=5— /22 + 252,

z=2—/x2+ 2542,

gy=-3x2+5,y=2, x=3+ /54T + 42,

z=—1+4 62+ 42

g=3x"—5, y=—6x2+4, z=2+ 10x2 — 32,

z= =24 1052 — 42,

=442, x =6, z=22+4y  ty+1, 2 = 2 +4g2 +y+4,
x=3y-2, x = —442+5, 2 = 4-Tx2~9y2 7 = | -Tx?—9y2 .

y=22-5, y=-3, 2=2+ /xF + 442,

2= =14 /x? + 4y°,
y=22"—3, g=-7x2+6,z=1-5x2 - 642,

2=-3-5x2 — 642,
g=—20247, y=5z=1-22+ 3% z=4— 242+ 342

3anava 13. Haiith o6bem Tena, 3a0aHHON OFPaHHYHBAIOILHMA

€ro NOBEPXHOCTAMH.

1.
.z
_ -
. z—~\/4-xﬂ~y2,z—\}—§gg.
cz2=4/64—x7— g2, 2 =1, x* + y? = 60 (sHyTpH HUAMBApA).
; z=\f1§—x2—y2,22=x2+y2.
cz=32 4+ 2, 2= 10— 52 — 2.
@
c2= B g2, = B

Sl P W B W

2=400 T2 B =22

_ BT _ 17 2
—'—2—',2’-—'2"—.\:2'—y .




t44 Pazden s

8. z=/100 - x2 — y 2=6, x2+y* = 5l (BuyTpH UAIHHADa),
9. 2= 2Iv’x‘~’+ x*z !_/2
10. z=\/16 x?—y2 6z—x + .

H 2= +/9—-x2 — 42, z—-\f"—%ﬁ.
12. z = /8l —x* — 2, 2 =5, x*+ y = 45 (eryTpn unaMnApa),
13.z=\/1~x2—y2.-325=x2+y2.
W x =622+ 42, 2=16— x> — 4°.
_ ; — {2447
15, 2= /36— x? — 2, 2= /5
16. 2= /64 — 2 — y?, 2 =4, x* + 4* = 30 (euyTpn unmmnzpa).

7.z~ /144 - x2~ g2 182 =x2+ 2.

8 2=3YH ,—8_ 2.2

9. 2= /O -2, z= /O
. z2=/49—- 22— 42, 2= 23, 2+ y* = 33 (BuyTpn vHHAIDa ).
M. z2=/36-22— 42, 92=x1+4°.
N z=9/x2+ 2, 2=22-x%— 2.
?+2
3. zzm,z——-\ﬁ—{—,g"—l.

U 2= /36— x2— g%, 2=2, x2+ y? = 27 (BHYTPH UMAWEAPE).

25. z=\/%—x?—y?,z=x2+y2.

%, 2=12/02+ 2, 2=28~x2 - 4.

U 2= A==, 2= [ EHE
B.2=/25-x2~ 42 z=1, 2+ 42 = 2| (BuYTPU LHAHHPA).

M. 2= /6422 122 =42+ 4.
30, 7= 0OTL o2 p

Mo 2= /62— 2, 2=/ 3L,

3agaua 4. Hafitn ofibem Tena, 3a0aHAORO OFPAHHYHBAILIHNH
€ro MOBEPXHOCTAMH. _ '
1L z2=2—12%x? + ¢%), 2= 24x + 2.
Lz=10{(x—~ 1Y+ +1,2=21-20x.
3. 2=8(x+ )Y +3, 2= 16x+ 3.
4. 2=2-20{(x+ 1 +y?), 2= —40x - 38.
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. z=4—14x2+ y*), z=4— 28x.

6. z=28{(x+ 1)+ ¢%) + 3, z = 56x + 59,
1. 2=32°+ 42)+ 3, 2=3 — 64x.

8. 2=4~ 6((x—l)+y),z——12x—8

$. 2 =2~ 4(x*? +iy}z—8x+2‘

10 2=22 {x-—l)+y2)+3,z=4?~44x‘
H z2=242+ )+, 2=48x+ 1,
12.z=2~18((x+1)2+y?).zz~36x—34.
B3, z2=-16(x2+ ) - 1,2=-32x— 1,

. z=30((x+ 1) +4?) +1, 2= 60x+6l.
5. 2=26(xf + y?)—- 2, 2= ~52x — 2.

16 2=—-2{(x—1F+4¢)—1,2=4x—5.
11, 2= 22+ ¥y~ 1, z=4y— 1.

8. 2=26{(x— 1Y + %) — 2, 2= 50 — 52x.
9. 2=300x2+ )+ 1, z=60y+ 1.

W z=—16((x+ 1Y +42) -1, z=—32x - 33.
M. z=2-18(x% + ¢?), z= 2 — 36y.

2, x=24((x+17+4%) +1, 2= 48x +49.
2 z2=22x+42)+3, 2=3 - 444.
14.222—-4((x—l)2+y2).z=8x—6.
B, z=4—6(x2 +2y)z*-12y+4.

2%. 2=32{(x— 1Y + ¢?) +3, z=67 - 64x.
7. 2=28(x2+ )+ 3, 2= 56y + 3.
zs.z=4—14((x+1)2+y2),z=-28x—24.
M. 2=2-2002+ 4%), 2 =2 — 40y.

3. 2=8{(x+ 17 +42) +3, 2= 16x+19.
H. 2= 10+ 42)+ 1, 2=1-204.

3apaua 15. Haityu ofneM Teaa, 3aaaHHOMO HEPABEHCTBAMM.
2 2 2
LI+ <49, /2 <2 /23 s <y <.

LA+ P <hd, T a2
-3r<y<0.

L4+ P +22<64, 2

‘2+‘2

“]li

4. 4<®+ P2 +22€36,22 —

5. 1 <2+ 422 < 36, z;x/if,
8-2018

7% y<
. 0y &
—V3x < y < V3x.
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¥ = —V3x.

8. 25 < 2+ 2+ 22 121, ~

<z2€0, 42 —xv3

24 5!2
24

\4

Vax<y

s
s B K
FL Y
= = 0
wooox .
g g ©
Mo v
= ™
- \v4

3e
&

A

1%

24 5!2
3

18.36 < 2+ ¢ + 22 < 144, —

—3x.

9. 3862+ + 22 <144, 2

A
W

M. 92+ + 22 <64, 2

K

| Y
AT sy
= M =)
m A ey
K o = .wT
AV g
y y <\ '

3. 9gx2+y2+zﬂg81,0s

U O+ +22 <169, -
235,16 < Py +22 < 100, —
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#.60 < 2+ g+ 2 < 196, —/FEE <2 < -5
¥ < V3x,

7.4 F P+ 196, 2 € {2_43_—,@;7% <Y<

B2+ P+R <144, 22 \/%,Ogygﬁ

W16+ +22 <822 5, ¥ <0, <~V

#2169, 2 %ﬂi,ygo.y —/3x.

A6+ +22< 100,02 € /50, y <0, y< - .

3apava 16. Teno V 3azaHo orpavnuBBaIOLUIIMY €70 TOBEPXHO-
CTAMH, £ — RAOTROCTb. HadiTh Maccy Tena.
{, 64(x9+y )=, P+t =4,y=0,2=0(y20,220)

2_‘_!/2
1. 2+gr2+z =4, 2+ =1 (2 + 2 <1), x=0(x20)
p=4lzl.
3.x2+y2=l,x2+y2=22,x:0,y=0,z=0(x20,
z0) p=10x.

4x2+y2‘*4922 B+t =32,1=0,y=0(x20,420)
J= 804z,
5.x3+y2+22=1,x2+y2:422,x=0,y=0(x;-0.y20,
220k u=202.

3+ ) =2 24yt =1,x=0,2=0(x20,220)
um S

-]

L2432 4+22=16, 2+ =4 (P + 7 < 4), p= 2z

8.x9+y2=4,x2+y2=82,x=0,y=0.z=0(x20
20) p=>5x.

9. i’+y2=~—z 2+ =2z,=0,y=0(x20,y20)

p=28xz.

10 P+ +22=4,2+472=22 x=0,y=0(x20,4320,

220} p=286z.

252+ 2)=22, 2+ =d,x=0,y=0,2=0(x20
¥20,220)p=22"+¢%).

224+ +22=9, 2+ =4 (P + g2 <), y=0(y20);
=1z

B2+ =1, 2+ =62,x=0,y=0,z=0(x2 0,
y20)p=9%y.

st
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.

15,

16.

i7.
18.

14.
20,
2,

1.
1.

U
25.

16,

7.

28.

2.

30.

3.

x—}—y———x+y 2. x=0,y=0(x20,920

= [4yz.
x2+y2+22=4,x2+y2=922,x=0,y=0(.¥20.y}0‘
zz20)p=10z.

9+ ) =22 2+t = 4,0 =0,y =0,2=0(x>0
43023 > 0y p= XD

Pt +d =42+ =1 (P +g <L) p=6l
Atgt=1, x2+y =2z,x=0,yg= 02_ (x ? = 0);
u=10y.
x2+y2=f%,x?+y2=%.x=0,y=0{x20‘y?ol;,
p=10xz.

B+ P +2=4 2+ =422 x=0,y=0(x20,y 20,
220y p=102.
16(x2+y2)=22'x2+y2:|‘x=0‘y=0,z=0(x20
y20,220)p=5x"+y")

2P 42 =16, 2+ 2 =4(2+ 2 <4y p=12.
2+ =4 2P =42, x=0,y=0,z —O(x

y20) p=54.
x?+yﬂ=z?_x2+y2=z,x=0,y=0(x20.y?0};

g = 3dyz.

CH P+ =14+ =2 x=0,y=0(x20,420

2z20)p=32z.

x2+y2:22 x2+y2-_—4’x=0’y:0‘2-_~0(x>0
¥>0,230) =%

x2+y9+zg—9 x2+y2~4(x2+y 4),z=0(z 2 0)
p=2z.

2+ =1, 32+P =32,x=0,y=0,2=0{(x 20,
y>0L#—1M

A= 2= x=0,y=0(x>0,y3>0)
= 20xz.

P+ =16, 2+ =922 x=0,y=0(x20,y20,
z20) p="hz.
4(x2+y2)=z?,x2+y2:l,y=0,z:0(y20,z>0);
= 10(x* + #*).



Pazgen 8

BEKTOPHbIM AHANM3

§ 8.1. TEOPETHMECKME BOMPOCH!

1) Ckansapuoe noge. [TponspoaHan No HanpaBAcHHIO,

2) Tpannenr, ero ceofictBa. VHBapWaHTHoE OTpeleNerHe
rpaanenTa.

3) BexrtopHoe none. [loTok BeKTOPHOrO NoAs 4epes MoBEpX-
HOCTh, ero hH3HYECKHA CMBCH.

. 4} Ddopmyna OcTporpasckoro.

5) HuBepreHUHA BEKTOPHOIO ROAR, ee (PU3HIECKHI CMBICA.
WnuBapuanThoe onpelenerte AnBepredisy. CBOHCTBS JMBEPrenLMH.

6) CoueHoHaaaBHOE NOJE, €10 OCHOBHBIE CEOACTRA.

73 Jlustefinplit HATErpaN B BEKTOPHOM flONE, ero cBollcTBa u (-
BHYECKHH CMBICHL.

8) Lupkynstuia BEKTOPHOrO Moss, e ruAPOIHHAMUYECKHi
CMBLCJT.

3 dopmyna Crokea,

10) Potop eekropHoro noas, ere ceofictea. HusapnuanTHoe onpe-
IeReHle PoTopa.

11) Yenoeua HesaBHCHMOCTH JIMHEAHOTO HHTErpana ot dopmbl
MYyTH HHTErPUPOBAHHS.

12} Horetudanbioe node, YCAOBRA NOTERUHANbHOCTH.

§ 8.2. TEOPETMMECHME
YOPAXKHEHMA

1) Hafitu NMpOH3BOAHYI0 CKAJAPHOTO TIGAA # = u(X, Y,Z) No
HanpasJienuto rpajiHenTa CcKanspHoro nons v = v(x, y, 2).

2) Hairru rpafuedt ckanaphore nona 4 = C'r, roe C — no-
CTOSIHHBI BekTOp, @ T — pajHyc-pekTop. KakoBo noBepxHoCTH
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YDOBHA 3TOro NoJd H KAK QHH DACNOAKEHD! O OTROWEHHI) K Beg.
Topy C?

3) HoKkaszats, 470 eciih S — 2aMKHyTast KYCOUHO-TA2AKa ng.
BEPXHOCTE H (& — HeHYAEBOR MNOCTOAHRBIH REKTOP, TO

ff cos(g,—-ff)ds =,

[e 1 — BEKTOP, HOPMAALHLIR K NOBEPXHOCTH S.
4) Hokasars dopmyny

fj{ pan’dS = fff((pdiva +agrad g)dV,
S v

e ¢ = (X, Y, 2); S — NOBEPXHOCTD, OTPaHNYHBaAOILAN 06bem V
77 ~— OpT BHEIL e HOPMaJH K TIOBEPXHOCTH S . YCTAHOBHTD YCAOBHS
MPRMEHHMOCTH POPMYTbL

5) Hoxasarb, 4To ecau QYHKUMA H(X,Y,2) YIOBJETBOpSET
ypaBHeunio Jlanaaca

d%w  d%u  d'm
+S oy “Las=o,
axr " dyr 82 0, 7o j{ }g
rae % —~ NPOH3BOAHAA {10 HANPABJEHHIO HOPMAMH K KYCO4HO-

FRaaKoft 3aMKHYTOIT NoBepXHocTH S.

6) Hoxasate, uto ecnn dysKiws 4(x, ¥, 2} SIBARETCS MHOTOUAR-
KOM BTOPOIt CTENeHN B S — KYCOUHO-TNAIKAA 3AMKHYTAsR NOoBepX-
HOCTE, TO WHTErpan ¢ Sf $dS nponopigonanel ofheMy, orpatu-
UEHHOMY NOBEPXHOCTLIO S .

7y Myete @ = Pi+ Qf + Rk, rae P, @, R — auueir-
nuie: GpyHKuHR 0T X, ¥, z, W TNycTh [ -— 3aMKHyTa® Kycou-
HO-TaAKAs KPUBAS, PACNO/IOKEHHAR B HEKOTOPOH TOCKOCTH.
Dokasats, 4to ecau uMpkyasuMs §$radr OTIMMHA OT HyRs,
TO 0HA IPONOPLHOHAAbLHA NJOWAMH (HIYPH, OrpaHHYEHHOH
Kotutypom [

8) Teepnoe Teso BpallaeTcs ¢ ROCTOAHHOH YTAOBOH CKOPOCTHIO
BOKPYF HENOABHKHOI OCH, NPOXOIAILEl Yepes HAAN0 KOOPAUHAT.
Bektop yraonolt ckopoct w = wyt + wyj + w k. Onpenesnts
POTOP H AHBEPreHUMIO MO JHHEAHKX cKopocTedl v = kwr] Toyek
Tefa (3Aech & — pALHYC-BeKTOp).
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§ 8.3. PACHETHBIE 3ARAHMA

3anaua 1. Halitu ripouapoinylo ckanspHoro noas u(x, y,2) B Tou-
ke M N0 HAMPABAEHHO NPOXOAALLEN Yepes 3TY TOUKY HOPMaJH K
noBepXHOCTE S, obpazyouledl ocTPbiil Yrof ¢ M0AOKHTENBHLIM Ha-
npasaetneM och Oz,

GO = B W e W e e

il el dale melh el
T T Y -]

Le=4in(3+x2)—~8xyz, S: x2 - 242 + 22t =1, M(1,1,1).
U= XSTHYVE S 42+ 2%~ ¢ =8, M(2,4,4).
cu=-2in(x?-B)—4dxyz, S: ¥+ 257 - 227 =1, M(L, 1, ).
cu=3%~ 24522, 8 2= a2+ 42— 4, M(~2,1,1).
Lu=x22— /8y, 8 — 2 - 32412 =0, M(2,2,4).
u=x/F—y, S+t =42+9, M(2,1,—-1).
cu=Tln(55 +x?)—Axyz, S: Tx ~ 4g? + 422 =7, M(1,1,1).
ca=arctg(€)y+xz, St 2+ 4% - 22 =10, M(2,2,-1).
cu=m %) —xyvz, S 4x% — P 4+ 22 = 16, M(1,-2,4).
cu=/x =2 Si ¥+t =242+ 1, M(3,4,1).

cu=x T2+ ywWE, S 2~ P+ 22 =4, M(1,1,-2).
cu=SEG 422 S e =00 -yt M(1,1,0).

cu=(2+ P22 S 2~ P+ 22T =0, M(0,-3,4).
cu=In(l+ 2+ g2 - /x2 + 22, S0 2 —6x+9yt+ 22 = 42423,

M(3,0,-4).
Haiiti npousBoaRyo ckaaaphoro aoas u(x, 4,2} 8 Touke M no

HaripaBaeHHo exkTopa I.

15.
16.
7.
18.
19.
2.
.
2,
2.

M.

25.
.
.
8.

u=02+ g+ 2y I=i—-3+k, M1, L1,
g=x+m(2Z+y?), I=-2+75—k, M(2,1,1).
u=xly—Jxy+22, I=25—-2k, M(I,5 -2).
u=yln{l+x%)—arctgz, I =2i—3j — 2k, M(0,1,1).
u=x(lny—arctgz), I =8 445 + 8k, M(—2,1,-1).
u=In(3~ )+ xy’z, T=—i+ 25— 2k, M(1,3,2).
u=sin(x+2¢)+ /352, I = 4i + 35, M(7/2,37/2,3).
u=x’ytz—In(z—1), I =5 — 65+ 2vBk, M(I,1,2).
u=84+ /P +22, IT=5-k, M(1,-3,4).

u=€“?-{£ﬁ,f=25+k‘M(4']'h2)‘

u= yXG+VI— 22, T = -2 +25 - k, M(}, 1,0).
u=2/x¥y+yarctgz, I =43 -3k, M(3,-2,1).
u=2z"+2arcig{x—y), I =i+2j — 2k, M(1,2,—-1).
u=In(x2+g)+xyz, I =1i—j+5k, M(1,-1,2).
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—,

Wou=xy—2 I=5i+j—k, M(-4,3,—1).

0. u=In{x+ /P2 +22), I=-2-5+k, M1, -34).
M. u=x%—arclg(y+2), I =374k, M(2,), ).

Janaua 2. Hafiti yron mexay rpajiHeHTamn CKaAAPHbIX Noae
ulx, 4,2} v v{x, 4,2) BTOUKe M.

1. y=§+6y3+3x/ﬁz3,u=%,M(‘/Qrﬁ’_}ﬁ)'
1.9=M—9—V’f+%,u=x2yzs.ﬁ‘[(2,%; %)'

x

3. v =9vVI2x* — 5 *%,u=;%,M(%,2,\/’%).

Co=342- g u=t M(1,2,%).
5.v=£23~+6y3+3v/523.u=£§,M(v’§,%,§§).
6 v=3vI - %y -3v32, u= ., M(1.2,4/2).
7 V=6v/3x3-6\/6y3+223,u:%,M(ég,ﬁg,i)
o= kou= T (o).

’

, p=~2242

M
13.v:x2+9y2+622,u=xyz,M(I.%.7ig)-
woo=2+3 -8 u=£ M5 /5.
15.v2w/§x2—%—6@22,u=xy22.M(1,§.;}—5)'
1§, v=-Y8 4L ¥8_2

= v3 _ £ V3
. v=8+2- 38 =22 M(v3,vag).
i
18.0:7'5;—%—@~§§,u=%.ﬁ4(:;§ﬂ/7"‘2_3)'
9. v =6vBr — 6By + 225, u =5 M( %

Wov=2-y =32 u= M (. d k)

éJ-

o
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1(.V:%‘%—%+~/§zz,u=;§},M(§,2,\/§)‘
pov=5-%- Y=g M
Bov=3x 43y - 22 u=x2yS M

n oy =0V~ s — 5 u=5 M(42,/1).
15,u=ﬁxz—%—ﬁﬁzg,uzé;,#f(l,g,ég).
% v =22 +997 +622, =L

xyz’

=
&

Byrv=—"7T+gi+ M .
Wov=d-G - u=27 M(v3v2E).
30.v=—%+2—"§£+8v'323,u=%,1\4(\/g,\/§,é).
Mv=xl—y r322,u=y—’;5,M(v—]@,—\}§,~ﬁ).

3apnaua 3. Halith pexTopHEIe SHHHE B BEKTOPHOM NoJe Q.
.a=dyi-9xj. 1L a=xi+3zk. . a=4xi+yj.
ca=24i+3x5. 1. a=4zj-9yk. W. a=9zi—4xk.
.a=2xi+4yj. . a=2zj+3yk. B. a=xi+zk.
va=xi+3yj. 15. a=5xi+10y5. MW, a=D0zi+ Txk.
.a=xt+4yj. 16, a=2xi+06yj. W a=T7yjt+lazk,
.a=3xi+6zk. 1. a=yj+4zk. 2. a=2xi+62k.
.a=4zi—9xk. 18, a=xi+yj. 2%, a = 4xi + zk.
a=2zi+3xk. 1% a=9%i—4xj. W. a=>5z7+Tyk.
.a=4gj+8zk. W. a=byi+7xj. M. a=9zj—4yk.
ca=yj+3zk. W a=o6x34 122k,
ca=2xi+8zk. 2. a=2yj+6zk.

i D WD O3 el O WA i W e R

3anaua 4. HafiTh noToK BeKTOpHOre NOAS @ Yepes uacThb
NOBEPXHOCTH S, BHIPE3aeMyI0 TAOCKOCTAME Py, Py (HOpManhk
BHEWIHAA K 3aMKHYTOH TNOBEPXHOCTH, 0GpasyeMod AAHHEIMHU
MOBEPXHOCTAMH ).
lLa=xityi+zk, S:x°+P=1,P:2=0P:z2=2.
ba=xit+tyj—-zk,S: 2+ =1,P:2=0, P 2=4.
La=xityj+2zk, S: 2+ =1, P:2=0,P:z=3.

o
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.
ha=xi+tyj+22k, S+ =t P:z2=0Piz=1,
S.a=xi+yj+uyzk, S 2+ =1, P:2=0,R:2=5
b.a=(x—yhi+{x+yy+22k, S: 2+ =1, P 2=

Pg z=2.

Ta=(x+gh~(x—gy+xyzk, S:x®+¢> =1, Pz=q
Po:z=14.

8 a=(P+ay? i P+ a2+ 22k, S: gt =1, Piz =g
Py:z=3.

Y a=xityj+sinzk, S: P+ =1,P:2=0,Prz=5

0. a=xityi+tk, S:24+2=1,P:2=0,R2z=1.
HafiTi noToK BEKTOPHOLO MOAS @ 4epes 4acTb SoBep-

HOCTH S, BhipesaeMyld NAOCKOCTbI0 P {HOpMadlL BHElWHas

K 3aMKHYTO#l ROBEPXHOCTH, 06pa3yemMoi AaHHBIMH NOBePXHQ-

cTamu),

fl.a=(x+xffR+{y-ylY+(z-3)k, S 2+ 42 = 22
(z20)P.z=1.

.oa=yi—xj+k, S:x2+y2=2(220), Prz2=4.

.a=xyi—x%j+3k, 5.2+t =22 (220, P z= 1.

H.oa=xzityzgH (- 1)k, S: 2+ =2(220), P z=4.

15.a—-yxs-yxj+k S:x*+ ¥ =2(z20), P z2=5.

16. a = (xz+yhi + (yz—x)7 + (22 -k, S: En ¥ =2
{(z20),P.z=13.

1. a = xyzi — x%zj + 3k, S: x2+y2-z~(z 0), P:z=2.

8. a=(x+xyn+(y— 22y +H(z- 1k, S: 2 +y2 =22 (2 2 0),
Pz=3.

1. a=(x+yh+(g—x)+{z—2k. S: 2+y? =22 (22 0),

P.z=2.
Wa=xityj+(z—Dk,S: 2+ =22(z220),P:z=1.
M.oa=(x+rz)i+yj+{z— x2)k5x2+y2+22 4(z20),
P.z=40.

D, a=xit(g+yz2Yi+(z—zg*)k, S: 2+ 2 +22 =4, P z=10
(z 2 0)
B.oa=(x+zh+(y+2)j+(z—x—- gk, S: 2+ y*+22 =4,
P.z=0(zz0)
24.a=(x+xy}i+(y—-x2)j+zk,5:x2+y2+22=l,P:z=0
20).
2$.a—(x+z)+y3+(z Ok, S 2+ P+22=1, P 2=0
=0}
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—

% 6= cit{y+yzyitiz—g . S:x2+ P+t =1, P =0
{(z20)

9. a={x—yp+(x+yyg+zk S: PP =1 Pr=0
(220}

3. a—(x+xz Yt yiH(z—zx e, S: 4+ 7 +22 =9 P z=0
> 0)

;9_a=(x+y)f£+(y-—x)j+zk.S:x2+y2+z'2=4,P:z=D
{z20)

3. a—(x+xy2)i+{y—yx2)j+zk.S:x2+y2+22=9,P:z=0
(z20)

. a=xz+{y+z)3+(z Yk, S 2+ P +22=9, Piz=0
(z2

3anaua b. Hafiti noToK BEKTOPHOTC MOAA @ Yepes YacTh WAoC-
KOCTH P, PacMoJiOEHHYIO B IEPBOM OKTaHTe (HopMadab obpasyer
o¢TpHIl yroa ¢ ockio Oz,
fa=xityitzk, Prx+yt+tz=1.
a=yjt+zk, Pixt+ytz=1.
La=2xi+yj+zk, Prx+y+z=1.
La=xi+3yj+2zk, P:x+ty+z=1.
S.a=2xi+3yj, Px+y+z=1.
ba=xityjtzk P 5+y+z=1.
7.a=xz’+2yj+zk,P:’§‘+y+z=l.
B.a=yj+32k, P:5+y+e=1.
Y. a=xi+yj+k, P s+it+i=1.
0. a =92%i+ yj +zk, P: x+5+§:
11.a=3xi+2zk,P:x+§+z=
12. a=2xi+3yj+ 2k, P: +y+§=1
3. a=xi+3yj— 2k, P: +y+§=l
W, a=-2xi+ yj+ 42k, P f+ty+i=1L
1$.a=x£—yj+62k,P:§+§+z—l
6. a =2xi+ 5y + 52k, P §+4+2=1.
Ta=xityj+zk, P:2x+5+2z=1.
8. a=2xi+yj—22k, P:2x+E+2=1.
W.a=xi+tyj+2k P:2x+4+2=1.
Wa=-xit+yj+i2k P 2x+4+2=1.
U a=xi+3yj+82k, Prx+2y+5=1.
N a=xi—yj+6zk, Pro+2y+5=1.
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23,
4,
2,
16.
2.
8,
0.
30.
.

a=xi+2yj+bzk Pix+2y+5
a=xi+dyj+5zk, Prx+2y+3
a=xi+yjtzk, P:2x+3y+2=1.
a=2xi+yjtzk, P 2x+3y+z=1.
a=2xi+3yj+zk, P 2x+3y+2=1.
a=2xi+3yj+4zk, P: 2x+3y+z=1.
a=xi+9%yj+8zk, P x+2y+32=1.
a=8xi+ ilyj +17zk, P x+2y+32=1,
a=—xi+2yj+zk,P:x+2y+3z=1.

1.
l.

i

3axaua 6. Hailti noToK BekTopHORO NOAA @ Jepes yacTe NAoe-

KocTH P, pacnonoxkehHyo B [ okranTe {Hopmaib 06pasyeT oCTpuifi
yroa ¢ ocsto Oz ).

1.
ca=2mxi+ (Ty+2)j+7rzk, Pix+ 5+ 5= 1.
.a=9rxi+g5-32k, P:5tytz=1,

m--lonm:hwu

a=Txi+(5my+2)j +4mzk, Prx+L+42=1,

=(2x+ 1 ~yj+3mzk, P g+y+2z=1.

ca=Txi+9ryji+k, Px+i+z=1.
ca=i+Byj+linzk, Prx+y+5=1.
ce=xit{rz— )k, P 2x+4{+5=1.
.a=5mxi+(Qy+1)j+amzk, P+ i+5=1.

a=2%—yj+ 5k, P i+y+i=

I.
a=9nei +{(By+ 1)j+2uzk, P:3x+ty+i=1.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
.
0,
13.
ca=axi v 2myj+ 2%k, P {44 E=1.
25,

a=Tmxi+2ryj +{7z+2)k, Prx+y+5=1.
a=myj+(4—-22)k, P:2&x+4+%=1.
a=(3r— 1w+ (9ry+1)j +67zk, P: 5+
a=axi+fyj+(d—-22k, Prx+i4+5=1.
a=(5y+3)+1lnzk, Prx+5+4z=1.
a=0ryj+{(7z+ 1)k, P x+y+z=1.
e=myi+{1-22)k, P: 5 +4+2=1L.

a=(2Tm — Dxi+(3M4ry+3)j +207mzk, P: 3x+ 5 +2z=1.
a=mxi+2j+2nzk, P:j+5+2=1.
a=4mxi+Tmyj+(22+ Dk, P 2x+4+22=1.
a=3rxi+6ryj + 10k, P:2x+y+5=1.
a=axi—2yj+k P:2x+i+z=1.

a= {217~ 1 wi+62ryj + (1 — 2wk, P:8x + 4§+ %=1

o

i
+

I
il

a=97xi+2ryj +8k, P: 2x+8y+5=1.
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1‘,az??rxz'+{4y+l)j+21rzk,P:§+2y+z=l.
”'a:ﬁﬁx£+3wyj+lOk,P:2x+§+§=l.
;s,a-—{arr—l)xt+21ry3+(l—frz)k i+ E+Ei=.
1,,ﬂ=jxt+ﬂyj+(4 22)k, P: x+£+§=1

W a=Trxi+t4nyj +2z+ Dk, P 3 +4+z=1.
Hoa=5me+ (1 -2y} +dnzk, P 5+4y+5=1.

3anaua 7. Haitti novoK BeKTOPHOTO OA @ 4Epe3 3aMKHYTY)

[I0BEPXHOCTE S {HOPMAJTL BHEIIHAA ). :
La=(e"+2xk+ej+efk, S:x+y+z=1,x=0,4=0,
z=1.

La=(32+ M+ (e~ 2g)3+(22 xg)k5x2+y = 22,
z=1,z=4.

a=(Inyg+ 7x)+{sinz—~ 2y)j + (e¥ — 22}k,

Sl + P+ 2 =242y +22-2.

4 a=(cosz+ 3x)+ (x -2y +(3z + y?)k,
S:2=36(x2+¢%), 2=6
Ssa=(e?—xB+r(xz+3g)F+(z+ W, S:2x+y+2=2,
x=0,y=0,z=0.

b a=(bx—cosyl—(e5+2)7—(2y+32)k, S: 22+ y? =22,
z=1,z=2.

l.a *(4;: 22 +(Inz—4y)j + (x + ¥) &,

S+ 22 =2¢+3.

B. a=(1+vZH+4y—vx)j+rygk, S: 2 =42+ %), 2=3
Ya=(va—xx+{x—y)i+t(? -2k, S$:3c—-2y+2=06,
x=0,y=0,z=0.

0. a=(yz+xi+ (P +y)y+(xg?+z)k, S:x2+ 2 +22 =22,

Wa=(H+xk+{x— 20+ (F2+320k, S:x—y+z=1,
x=0,y=0,2=0.

. a= (/2 2} +(*+3y) +/ytzk, S: 2+ = 22,
z2=2,2z=5. .

B.a=(e*+5) i+ (Inx+4)j+ 3k,
S+ P+ 22 =2¢+2y—22-2.

. a=(3x— 22} +(z2—24)F +(1 + 220k, S: 22 = 4(x% + ¢?),
z2=2.

B.a=(e +2x +(x—y)+(22—- 1)k, S: x+ 2y +2 = 2,
x=04=02=0.
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o

1. a=(x+ P+ {xz+y)+{(V 2+ 1+2)k, S ¥ +47 =
z=2,2z=3.
17. a = (e + 2u)i + (x2 — g)j + e — 2)k,
S 2+ 2+22=29+3.
8. a = (VZ+yr+3xj+(3z+ 500k, S$: 22 =8(x*+ ¢¥), z =9
19. a=(Byz—x)¥+ (x>~ 1)j+(xy—-22)k,S: 2x+3y~z=6,
x=0,y=0,z2=0.
W a=(y+22N+(x2+3y)f +xyk, S: >+ y? + 22 = 2x.
M.a=(2y9z—xf+(xz4+29) + (> +2)k, S y—x+z=1,
x=0,4g=02=0.
0. a = (sinz+2x}i+(sin x—3y)j+(siny+22)k, S: 2+y2 =
z2=23,2=6.
B.oa=(cosz+ i+ (e + 47+ -1k,
S: 2+ +22=22+3.
Hoa=(vz+ 1+ xH+(2c+ y)7 + (sinx + 2)k,
(2=,
S {z——‘i.
B. a=(5x— 6yl +(1x® +29)5 + (2% —d2)k
s {x+y+22=2.
Tlx=0, y=0, z=0
% a=({2+22+6xN+(e" -2y +x)gHix+y—2)k,
5. {x2+y2=z2,
“lz=1, z=3.
1. a= z‘,(x-l*z)i + ﬁ(xz -y +ixy -2k,
S+ P+ =4x-2y+42-8.
2. a={3yz—x)}i+ (x>~ y)j +(62— Dk,
S {22=9(x2+y2),
T lz=3.
Y. a=(gz—2x) +(sinx +y)j +{x—22)k,
s {x+2y—~3z=6,
“lx=0, yg=0, z=0
30. a=(Bx+ 1)+ (zx—dy) + (&5 —2)k,
S: 2+ i+ 22 =2y,
M. a=(2y - 5x);+(x~|)3+(2¢fy+22)k
s: {2x+2y z2=1,
‘\x=0, y=0, z=0.
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e

3apada 8. HaliTi MOTOK BEKTOPHOrO fIONS G Yepe3 3aMKHYTYIO.
[10BEPXHOCTL S (HOPMab BHELWHAA ).
f.a=(x+zp+(z+yk,

[P+ =9,
S: z=x, z=0 (z2=0)
2. a=2xi+zk,
z-—3x2+2y +1,
5: gl =4 z=0.

3.a-—2xz+2yj+zk
S{ =x% y= 4x, y=1 (x2z0),
=

.‘/, z2=0
4. a =3xi - z3,
Jz=6-x2— 42,
S”t2~ﬂ+y2(z>m

S.a=(2+ygh+yj—xk,
S {x +z2—2y,

x+2y+3z=6.
ILa=2(z—yh+(x—2)k,
z=x2+32+1, z=0,
{x2+y2=1.
8. a=xitzf—yk,
z=4—2x2+ y2),
{z=2(x2+y2).
Y. a=2zi—4yj + 2k,
2= ¥ g2,
{z-'l
= 4x¢ — 2¢44 — zk,
3x+2y=12, 3x+y=6, y=90,
xt+y+z=6 z=0
= 8xi — 24§ + xk,
x+y-'*l x=0, y=0,
z=x2+ 4, z2=0.
=zi+xj —zk,
42"—x2+y,
=4,

i

oy

=
(nQ(nDCnnCn
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13.

14,

13,

1.

17.

1%. a

. a

u.

3.

a=0xi— 2yj — zk,

5. {z=3—2(x2+y?),

T2 =244 (220

a=(z+yk+(x—2)]+zk,
X2+4y2_

{3x+4y+2'!2 =1.

a={y+22%—yj+xk,
32—27 Ax + y?),

{ 2=2=2+4 (220)

a=(y+6x)+blx+z2)j+4yk,

x, y=2x, y=2,

{z*x + 4% z=0

a = yi+ 545 + zk,

n

n

R

z2=x, 2*0 (zz=0)
a=zi+(3y—x)y—zk,
s {x2+y2= ,
Nz=24+42+2, z2=0.
=gyt +{x+2¢)7 + xk,

2+yr = 2x,
S z-‘x + ¢,
(x+y+z)z+(2y xyj+{3z+ gk,

=x y=2 x=],
S: z~x 2+ 2,

a.-?xt+zj+(x-—y+52)k
= x2 + 42,
S: zz—-x?+2y2

=X, x=1.

.a= 1?xz+7y3 + llzk,

z= x4+ 4,
S: Z‘“?(x2+y),
a= xz-2y3+32k

[ty =2,
2=2x.
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W.oa=02x+y)j+{y+22)k,
s. {2= 2 — 4(x? + o),

=4+ ).
B.a=02y—-3zh+(3x+ 225+ (x+y+2)k,
P4yl =1,
S'{z—4 x=y, z=0
. a=-2xi+zj+(x+ )k,
&2 4y =2y,
ok {z=x2+y2, z=0.
Woa=2y—I15xk+{z—-y)j —(x— 3k,
z=3+2+1, 2=0,
s{iell
B.a=(y+zi+{x—2u+z)j+xk,
s: {x +yr=1,
lz=xt4 42, z2=0,
Ma=Bx—y—2)i+3yj+22k, S:z2=x2+¢% 2=2y.
W.a=(x+yl+(y+2)F+(=+x)k,
S{y 2, y=4x, x=1,
z*y, z=0.
H. a=(x+2%+yk,
S.{z=8—x2—y9,
lez=x2+ g2

3asava 9. Hafity noToK BeKTOPHOTO NOAA @ Uepes 3AMKRYTYIO
MoBepXHOCTh S (HOPMaNb BHetHAR ).
1. a=x%+xj +xzk,
s 2=+ z=1,
. {x =0, y=10 (nepsnd okrant),
2. a—(x2+y Vit (g + 6%)F (g + 2Pk,
2+t =,
{ 0, z=1
3. a= %+ 425+ 2k,
s: { P+ +t=4,
=22 (z20)
b oa=x2+yj+zk,
2P+ =1,
S {z =0 (230).
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5.

f0.
11.

12,

13.

4.

15,

1é.

7.

a=xzi+zj+yk,

x2+y2: ] -
S: {z——-(}.

. a=3xzt — 2x7 + pk,

Jxt+yrz=2, x=1,
lx=0, y=0, z=0.

5

ca= N4yt 2%k,

o

x2+92+22=2,
z=0 (zz=0).

.u:x31+g3+z3k St gP+2=1.
.a={(zx+yp+(zy—x)j —(£*+ )k,

ot

2P+ =1,
z=0 (220)

a=ylxi+2yj+lzk, S+ 2422 =1

a=x%i+ y’j + 2%,
24P+ =1,
S:9x=0, y=0, 2z=0
{(nepsun OKTANT).

a= x23+xy3+32k.

2 = 2
s: {xQ-Fy
a={z2x+ylhi+(xy— 2+ {2+ y2)k,
2+yt=2,
S‘{ =0, z=1
a= xygi +x%yf + zk,
t+yt=1, 2=0, z2=1,
S:4x=0, y=0
(riepsbifi OKTauT ).
iyt + yzj + zxk,

a=
5 {r2+y2+22—16

Pyt =22 (z20)
a = 3x% ~ 2%yj + (2% — 1 )2k,
S: C+y2=1,

z2=0, z=1.

a = x%i+ %5 + 22k,
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18.

1?.

N.a

.

. a

13,

A.

25,

26.

7.

a = xyi+ yzz + xzk,
2+ =4,

S {z=0, z=1L

a=xyi+ yzj+ zxk,

2-’ry + 22 =1
S: z=0

(nepBbm OKTaHT)
=zi+yzj— xyk

2+y —
0, z»—-l

2+ g+ =1,

a =
S: :0 (z > 0).

x4 (2 + yz)i + (2 + a2k,

2+y2+22—1
P2+i=22 (22 0).
a =31%— 25245 + (1 — 20)k,

2+y2_l

z= z=1.
a=Xx ‘l'«,
fz=l=-x—y,
s {32675, =0
o=y +x2¥+(yx— 2y +{yz+ xk,
s 2+ =1,
Nz=0, z=+v2
a=yi+y’j+ yzk,

z.'—.1c2+y2 z=l,
S: 0,

(nepabm OKTal-lT)

a = yi+2zyj + 22%k,
{2+y {—2,

= 2xyi + 2xyj + 2%k,
s x4 2+ 22 =7,
“lz=0 (z=0)

(2x+y)~ 2y~ x)j ~ (22 + )k,
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M. a=gxi+ Py + 3k
s {2+y3+22'-1

z=0 (z20)
30. a——xt+2yg+yzk
S 4yt =22,
z=4
H.a=(y+22 )e+(xy+y2)3+(xz+z)k
2+ =1,
5:
z=0, z=1L

3anava 10. Haiitu pabory cunnt F npu nepemelieHHH BAG/AbL

aunu L oor Touky M K touke V. .

1. F = (x> -2y} + (y> — 2x)7, L: orpesox MN, M(—4,0),
N(0,2).

L F = (>4 2¢9) + (y® +2x)7, L: otpesox MN, M(—4,0),
N(0,2). |

LF = (24 2%+ (242005, L: 2 - 5 = y, M(~4,0),
N(0,2).

L F = (x+yi+2x5, L2+ =4 (y = 0) M2,0),
N(=2,0).

. F=xi—p35, L+ =4(x 20,y >0 M2,0),
N(O, 2). :

b. F=(x+yr+(x—y), L yg=x2 M(—1,1),-N(I,1).

1. F =x%yi — yj, L: orpesok MN, M(—1,0), N(O, 1).

8. F=(2x—yh+(x*+x)j, L+ 2 =9(y>0) M3,0),
N(-3,0).

9. F =(x+g)hi+x—pi, L2+ L =1(x320, y30)
M(1,0), N(0,3). '

0. F=yi—xj, L: a2+ 2 =1(y 3 0), M(1,0), N(~1,0).

. F={u+ )+ (x* —y )i,

X, 0<xg
2 x, I<x<2 | M(2,0), M0,0).

2. F=yi—xj, L:x2+42=2(y 2 0), M(vV2,0), N(— s/?O)

B.F=xyi+25, L+ = 1(x 20,y 2= 0) M1,0),
N(O, 1),

WF =yi-xj, L2+ = 1( > 0) M(.0),
N(-25,0).
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5. F = (X + ¢ i+ 25), L1 x%+ 4° = R® (y 2 0), M(R,0),
N(—R,0).

1. F=(x+y/P+ )i+ (g—x/ T 2)i, L2+ 42 =1
(g = 0) M(1,0), N(—=1,0).

7. F=Xyi—xi?i, L2+ =4(x 20,42 0) M2,0),
N(0,2).

8. F=(x+y/2+ )i+ (y— V2 +2)j. L: 2+ 47 =16
(x 20, y=0) M(4,0), N(0,4).

9. F=yhi— 2%, L2+ =0 (x 20,42 0), M3,0),
N(0,3).

1. F=(x+yPi-(x2+ y%)j, L:orpesok MN, M(1,0), N(0, 1).

M. F =+ R+ 424, L: otpesoxk MN, M(2,0), N(0,2).

N.F=x25,L:+ P =9(x20,y>0) M3,0), N0,3).

B, F=(y—yh+Qxy+x)j, L2+ 2 =9(y = 0) M3,0),
N(—3,0).

M. F=xyi, L y=sinx, M(x,0), N(0,0).

B. F=(xy—g)+xj, L:y=2x2, M(0,0), N(1,2).

. F=xi+ yj, L:orpesok MN, M(1,0), N(0,3}.

M. F=(xy—x)i+55,L:g=2v%, M0,0), N(1,2).

BF=-xityj,Li+% =1(x>0,43>0),M(1,0),
N(O, 3).
W F=-—yit+xj, L:y=x* MO0,0), N2 8).

0. F=(x2~ g2+ + 2, L S+ L = 1 (y > 0), M(3,0),
N(-3,0).
M. P=(x~y¥+j, L x>+ =4 (y 2 0), M(2,0), N(-2,0).

3anava 11, Hailth LMPKYNAUHK BEKTOPHOrG NOJAA & BAOAb
koutypa I (B Hanpas/ieHHH, COOTBETCTBYIOLWIEM BO3DACTAHHIO
napaMerpa f).
1. a =yi—xj +2°k,
- 4x= %cost, y= %cost,
Zz=sint.
2 a=—1"Pi+j5+2k,

{x= Vicost, y= Visint,
I z2=3.
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10.

1.

2. a

13.

14 o

.a={y—zh+(z—x)j+(x—yk,

r x=cosf, y=sint,
z=2(1 —cosf)

a-—xz'+yj—zk

= cost, v@Qsmf‘
[ v@cou'

-a~W*Zh+&—xﬁ+u-yw,

=4cost, y=4dsint,

o { =] —cost

a =2y — 3xj -+ xk,
=2cost, y=2sini,

I { =2—2cost—2sint.

a =2zt — x7 + yk,

f{x=2cosf, y=2sint,

r: {z=l.

a=yi—xj+zk,

r {x—cost, ¥ =sini,
z=3

= xi + 22§ + yk,

x=cosf, Xx=2sin{,
{z 2cost—2sinf—1.
= 3yt — x5 + xk,

{-—3cost y = 3sint,

=R T8

z2=3—3cosf—3sint.

~ 2P+ 25 + xzk,
Jx=+2cost, y=+Zsint,
{Zﬁl.

= 6zi — xj + xyk,
{x—3cost y = 3sint,

3 oe

= 2i + 4?§ — xk,
x=+vZcost, y=2sint,
{ = vZcost.

= xi + 222§ + yk,

U

x=cos!t, y=3sint,
2=2cosf—3sinf— 2.
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{5, a = xt — 3!223' +yk,

. cosd __ sind
.{x—T’ y=,

sin £

- 1
Z2=C0s8f — 5 5

{6, @ = 4yi — 3x7 + xk,
x =4cost, y=4sinf,
r: {2—4 dcosf—4sint.
17. a = —zi — xj + xzk,
{x—5cosa‘ y = 5sinf,
I':
8. a=zi + x5+ yk,
r {x-?cost y = 2sint,

9. a=(y—zi+(z—x)j+(x—y)k,

x=3cost, y=3sinl,
{z-2{l~cosr)
W a=2yi—zj+xk,
{x“cost ¥ =sinf,
r:
4 —cost—sinf.
H. a=x2i+xf+ 22k,
r {x=cost, y = sinf,
z=sinl.
. a= %+ 35 + yk,
I {x“—cos! y=sinf,
zZ=0
B. a=7z—-xj+ y2k,
{x=6c05t y =06sint,
I': 1
z_
U a=xyi+xj+ 'k,
x=cost, y=sini
r: {z—sint
3. a=xi- 2%+ gk,
I {x 2cost, y=3sinf,
z=4cosf— 3sinf -3
U a=(y—zi+(z~x)j+(x—yk,
I“{ =2¢cost, y=2sinf,
y=3 (l—cosi)
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7. a = -2z - xj + 5%k,

___cos! __smf
T

28. a'—xs-—32j+yk.
x=costf, y=4sint,
z=2cost—4sini+ 3.

M. a=xi— 2225+ gk,

_Jx=3cost,
{z=6cost-4sint+l.
W. a= -1y + 45 + xk,

{xb 2cosf, y=2sin{,

in. a—3t-3x3+xk

P x=2cosf,
“lz=1-2cost—2sinf.

4= 4sint,

y = 2sind,

3agaua 12. Halith MoayAb UMPKYAALMH BEKTODHOTC Nosia a

BAONb Kontypa [

f.a=(2—-yr+xj+Ek,
2+ =1,
L {z=1.

la=xzi—-j+yk,
{225(x2+y2)—l,
I': _
z=4.
La= yzi—f- 2xzj + xyk,
. {% 2 y? + 22 = 25,
P+ =9 (z2>0)

4, a = xi+ yzj — xk,

I 2+ =1,
Clxtytz=L

S.a=(x—-y¥+xj—zk,

2+yi=1,
r: {z=5.
6. @ = yi — xj + 2%k,
r z=3x+ )+ 1,
Clz=4

1.

12,

a = yzi + 2xzj + 2k,
[P+ 22 =25,
2+yt=16 (2>0).

. &= xyi + ygaj + zxk,

I 2+ 2 =9,
Clxtytz=1.

.a=gi+(l —x)f - zk,

r:

Pyt =4,
2+ =1 (z>0)

a=yi—xj+ 22k,
{x2+y2—1

av4xz+2j—xyk
2—2(x2+y )+ 1,
=7.
a= 2y¢—3xj+22k,
r {x2+y2=z,

z=1.
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"

f3.

4.

15.

ib.

{7,

19,

0.

H B

= ~3zi + y>F + 2uk,
¥+ gt =4,
x—=3y—2z=1.
= 2yi + bz + 3xk,
2x2+ 242 =1,
x+y+z=3.

2

: {x2 422 =0,
= 2yzi + xzj — £°k,
X+ +22 =25
Z2+y2=9 (z>0)
dxt — yzj + xk,
2=,

= yi+ 3xj + 2%k,
—x:’+y2—-l

Qyzt-i-xzj + 4k,
2+ P+ 22 =25,
2+ =16 (2>0)

,—"-—-\”,;A—\ r—'_\”a—"‘—\”
I
[

2.

M oa

25.

2%. a

1.

8.

29,

30,

a=(2—xyp—yzj—xzk,
r X2+ y? =4,
lxtytz=1,
=—yz+x3+322k
r R+ gt4=
2+ =1 (z>0).
a=yt—xj+2zk,
r. {x + y? *—20,
—x21,+yzj+22k
{x2+y2+z =25,

a = yi— 2xj + 2%k,
{2*4(x2+y 1+2,

a = 3zi — 295 + 2k,
r- 2+ =4,

2% -3y —~22= 1.
a=(x+y)—xj+6k,
r {x + =1,
a—41+3xj+3xzk

2 —?
r: +3y z2=0,

. a—yzt—xzj+xyk,

P+t =09,

r: 2+yl=09.
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AHAJIMTHUECKAS TEOMETPUS

§ 9.1. TEOPETUMECKME BOTIPOChI

1) Bekrophl. JluneiiHbie onepalnn Hal BEKTOPaMH.

2) CxansipHoe npoussefiedne, ero cBoficTea. Jlnuna BexTopa,
¥Yron Mexay nByMs BEKTOPAMH.

3) OnpeaenuTenH, HX ¢BONCTBA.

4) Bekrophoe npotssenenne. Cpollcta. [eoMeTpHuecKui
CMEICA.

5) Cmeliantoe nipouaselenie, ero csolictaa. Jeomerpiveckud
CMLICH. HEOGXO,H,HMOE H A0CTATOUHOE YCAOBHE KOMAAAHAPHOCTH
Tpex BeKTOPOB, :

6) [Taockocts. YpaBHeHHe MIOCKOCTH.

7) PaccTosinse OT TCUKH A0 IACCKOCTH.

8) ¥YpapheHus npsiModi B npocrpancTee. HaxomxaeHne TOUKH
nepeceyeHus MPAMONt 0 IIOCKOCTH.

§ 92.2. TEOPETHHECHME YNPANHEHHA

1} HYCTb_BE}KTOPbI a i b He KoanHHEApHLI H E = %a, }?’) =
=4{Ba-b),CD = *4ﬁb,£)_,>4 =E++ab. Haiiti o u 3 w noxasatb
KOJLAHHeapHOCThL BeKTopos BC v DA.

2) PasznomxuTe BekTOp 8 = &+ b+ ¢ 10 TpeM HEKOMNIaHAPHLIM
BekTOpam m=a+b—2¢c,n=a— b, p=2b+3ec.

3) Haéitn yron Mex sy eIHHHEHBIMH BeKTOpaMH € U ep, ecili
H3BECTHO, UTO BEKTOpH @ = €; + 2e3 H b = De| ~ 4ey B3AHUMHO
nepresaHKYsIpHbl.

4) Jlokazate KOMNNAHAPHOCTL BeKTOpOE 4, b 4 ¢, 3xas, uTo

[ab] + [be] + [cal = 0.
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5) Jlokasatb, uTo ypaBHeHue TLIGCKOCTH, MPOXOAsled uepes
TodkH (X1, 81,21) W (X0, Yo, 2e) NePNeHAHKYASIPHO NJOCKOCTH
Ax + By + Cz+ D = 0, moxro 3anucarts & puse

X=X ¥y—H 7z
Xp—xy ga—yr zy3—zi=40.
A B C

6) HoxazaTh, uTo ypaBHeHHe MJOCKOCTH, NMPOXofAwel uepes
nepecena WUIHECH l'lpﬁMble

X=X _ Y=y _ZTm KX Y4y Z=2

i 73 ny lo Mo 2

MOKHO 3aTTHCATD B BHAE
x—Xx 4% 272
L5 m fy
Iy my ny

I
e

7} JokazaTs, 4to ypaBHeHHs IPAMOIT, IPOXOAALIEH Yepes TOuKy
(x1, 1, 21 ) napaniensHo naockoctaM Ajx + Biy+ Ciz+ Dy =0
# Agx + Boy + Coz + Dy = 0, MOXHO 3aniMcaTh B BHAE

A=k _ ¥ 2T
B\Cy _ A(Ci AB|
BaCo AoCo AzBo

8) HoxaszaTh, 4T0 HeoOGXOAHMbIM H AOCTATOYHLIM YCJOBHEM

IDHHAANEAKHOCTH RBYX APAMBIX
X=X _ ¥ _T& . X—Xg Y~ =22

i m n 1 ms o

OIHOM MMIOCKOCTH BAAETCA BLUTOMHEHHE PaBeHCTBA
Xe—= X1 2 22— 2
b My nj =0.
Iy ms no

9) JlokasaTe, uto paccrosigHe OT ToukH A o npaMoil, npo-
Xopawed epes TOUKY B M HMmewolnell nanpasnmoumil Bektop S,
onpesensercs hopmyioi N

g= kS, ABJ
181 -
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10} [lanp ape ckpetunsalolHecs: NIPAMbIE, NPOXOASILHE COOTRe_
CTBEHHO Yepe3 Toukn A{x), i1, 21 ) v Bixs, yo, 20). Mx HaapaBnqu.
e BeKTopsl 8y H S uagectHul. Jokazats, uro pacetoniue Meskay
HHMH onpeaensieTca QopMyaol

18 SgABl
TS Sl

§ 9.3. PACMETHDIE 3AJJAHMA

3apnaua 1. Hanucath paznokeHne BEKTOPA & N0 BEKTOPAM P, @, v,

1. x=1{-2,4,7}, 8 x={3,-3,4}, 15
p=1{0,1,2}, p=1i,0,2},
g=1{1,0,1}, q=10,1,1},
r={-1,24}. r={2,-1,4}.

.x=16,12,—1}, 9. x=1{3,3,—-1}, 1é.
p={1,3,0}, p=1{3,1,0},
g=1{2,-1,1}, q=1{-1,2,1},

r =10, 12} r=1{-1,0,2}.
L= {1, 44} 0, x={-1,7,—4} 12,
p=1{2,1,-1},  p={-1,2,11,
q={0,3,2}, q=12,0,3},
r={l,—1,1}. r={1,1,—1}.

{, x=1{-9,5,5}, Y. x2=1{6,5—14}, 18.
p={4,1,1}, p=1l,1,4},
q=1{2,0,-3}, g = {0,-3,2},
r={-1,2,1}. r=142,1,-1%

5. 2={-5,-5,0},1. «=1{6,—-1,7}, 19
p=1{-2,0,1}, p=1{1,-20},
qg=1{1,3,—-13, qg=1{-1,1,3},
r={0,4,1}. r={1,0,4}.

. x=1{13,2,7}, 3. x=1{5,150}, M.
p=1{51,0}, p=1{1,0,5,
q={2,—l,3}, qg=1{-13,2},
r={1,0,~-1}, r={0,-1,1}.

1. x={- I 4,7, W 2=4{2,—1,11}, A.
p={0,I,I}, p=A{1,1,0},
q=1{-2,0,1}, qg=1{0,1,-2},

r = {3,1,0}. r={1,0,3}.

2 ={i1,5,-3}.
p=11,0,2},

q: {_I,O, 1}9
r={2,5 -3}

-1, 1,1},

59

-3},

‘-*’-b

8
o1},
2,01,
l 2}
{ L

{3, l l}
= {4,1,0}.
1—15,5,6},
0,5,1}.
-1},
—1,1,0}.

.-h.-hu-ﬂ-.
w
N)
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-

n. « = {894},
p=11,0,1},
q=1{0,-2,1},
r ={1,3,0},

n. z=1{23,
p=1{2,1,0},
g=1{1,—1,0},
r=1{-3205}.

u. x=1{313}
p=1{2,1,0},
qg=1{1,0,1},
r={4,2,1}.

. x=1{-1,7,0},
p=10,3,1},
qg=1{l, 12}
r={2,-1,0%.

%. x={l1,-1,4},
p={l,-1,2},
g =143,2,0},
r={- ,l,l}

—14, =301,

2.

28,

.

30,

A,

—432 18},
. 1,4},
0 2},
-1},
89}
2 1},
{ -1},
= {4, 0 l}
= {8, ~-7,—13},
{0,1,5}
{3,—-1,2},
{—1,0,1}.
{2,7,5},
p=1{1,01%,
q={l,—2,0},
r={0,31}.
@ ={15,-20,-1%},
p=10,2,1},
g=10,1,-1},
r=1{5,-3,2}.

= .-*-\p*-.rh,.h
O’S

Wy 0oy

a‘i-ﬁ'tsa's-n'csa%a'tsa

3apaua 2. KojuiHHeapHel AH BEKTOPLL €y H €3, MOCTPOEHHbE RO

BeKkTopaM @ H b?
1. a={1,

. a={l,
.a={3,4,—-
9. a=1{-2-3,

-2,3},06=1{3,0,

.a={-2,41}, b={1,
a={1,2,-3}, b={2,~1,
.a=4{3,5,4}, b=1{5,9,7}, ¢
a={1,4,-2}, 6=A{l,1,

—1},ey=2a+4b, g =
a={1,0,1},b={-2,3,5Y,c1=a+2b,cs =3a b,
-2,7}, ¢ =5a+3b, s =2a —b.
“1}, ] =4a+3b, Co =
=-2a+b, ¢y = 3a—2b.
-l er=a+b, cpg=4a+2b.
-2.5},b={3,-1.0},e1=4a~2b,co =b—2a.
1},6=1{2,-1,1}, ¢
=2}, b={1,0,5}, ¢

3b—a.

8a—b.

=6a—3b,cp =b—2a.
= 3a+3b, ¢ = —a—3b.

0. a={-1,4,2}, b=1{3,-2,6}, ¢, =2a~—b, o = 3b— 6a.

. a=1{50-1}, b=

2, a = {0,3,-2}, b =11,

3. a=1{-27-—

5 a=1{-12,

{7,2,3}, ¢
~2,1}, ¢ = Ba — 2b, ¢y = 3a + 5b.
1}, 6=1{-3,5,2}, ¢
. a={3,7,0}, 6={1,-3,4} , c,=4a—2b, &3
-1}, b={2,-7,1}, &

=2a—b, co =3b-6a.

=2a+3b, co = 3a-+2b.
=b-2a.
=6a—2b, ¢ = b— 3a.
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6. a ={7.9.-2}.b={h,4,3}. ¢ =4a—b,c; =4b—~q,

17. a =1{5,0,-2}, b=1{6,4,3}, c; = 5a — 3b, co = 6b — 10q_
8. a=1{83,-1}.6={41,3},e; =2a—b, o = 2b— 4q.
9. a=1{3-1,6},b=1{5,7,10}, c; =4a —2b, c3 = b~ 2q.
W a=1{1,-24},b=4{7,3,5}, e, =6a—3b,cg=b—2a.
M. a=1{3,7,0},b6={4,6—1},c; =3a+2b, ca=5a - 7b.
2. a=1{2 1,4}, b=43,-7,—-6}, ¢; = 2a-3b, ca = 3a-2p.
.a={5,-1,-2},b=1{6,0,7}, ¢y = 3a — 2b, ¢; = 4b - Gaq,
Ha={-953}.b={7,1,-2},c; =2a—b, c; =3a+ 5.
25. a=14,2,9},b={0,-1,3}, ¢ = db— 30, cy = 4a — 3b.
. a=1{2,-1,6},b={-1,3,8}, ¢ =Ha—2b, s =2a— 5b.
1. a=1{50,8}, b={-3,1,7}, c; =3a ~ 4b, co = 12b - 9a.
2. a=1{-1,3,4}.6={2,—1,0}, ¢ =6a—2b, c2 = b — 3a.
B a=1{4,2-7} b=1{50-3}, ¢ =a—3b, co =6b-2qa.
30. a =£2,0,-5},b={1,-3,4}, ¢y = 2a - bb, c3 = 5a — b,
M. a={-1,2,8},6=1{3,7,—1}, e; =4a—3b, co = 86— | 2a.

: e
3anaua 3. Halitn ocuuyc yrna mexay sektopaun AB n AC.

1. A1, -2,3), 7. A(—=3,-7,—5), 13. A(6,2,-3),
B(0,~-1,2), B(0, -1, -2), B(6,3,-2),
C(3,~4,5). €(2,3,0). €(7,3,-3}.

1. A(0,-3,6), 8. A(2, —4,6), 4. A(0,0,4),
B(~12,-3,-3), B(0,~2,4), B(-3,-6,1},
C(-9, -3, —6). C(6, -8, 10). C(=5,—10,~1).

3. A(3,3,-1), 9. A0, 1,~2), 15. A(2,-8,-1),
B(5,5, -2), B(3,1,2), g(4';6'5[])L1)
C4,1,1), C4, 1, 1). " A({S oy,

4 A(-1,2,-3), 8. A(3,3,-1), .B(O,‘—S:B),'
B(3,4,-6), B(1,5,~2), C(9.~12, 15).
C(1,1,-1). C(4,1,1).

5. A(—4,-2,0), 1. A2,1,-1), 7. 40,2, -4),
B{“I,‘*Q,‘l], 8(6.*1,—4), 8(8,2,2),.'
C(3,-2,1). C{4,2,1). C(6,2,4).

6. A(5,3,—1), 0. A(-1,-2,1), 18, A(3,3,-1),
B(5,2,0), B(—4,-2,5), B(5,1,-2),

C(6,4,—-1). C(~8,-2,2). c(4,1,1).
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19.

0.

H.

1.

3.

A(~4,3,0),
B(0, 1,3),
C(~2.4,-2).
A, —1,0),
B(~2,-1,4),
ci8,~1,-1).
A(7,0,2),
B(7,1,3),
C(8,—1,2).
4(2,3,2),
B(-1,-3,-1),
c(-3,-7,-3).
A2,2.7),
B(0,0,6),
C(-2,5,7).

u,

1.

A(-1,2,-3),
B(0,1,-2),
C(—3,4,-5).
A(0,3,—8),
B(9,3,8),
C(12,3,3).

- A3, 3,-1),

B(5,1, -2},
Ci4,1,-3).

L A=2,0,1),

B(2,3,-2),
C(0,0,3).

. A(1,4,~1),

B(-2,4,-5),
C(8,4,0).

29.

30.

3.

A(0,1,0),
B(0,2,1),
C(1,2,0).
A(—4,0,4),
B(—1,6,7),
c(1,10,9).
A(~2,4,-6),
B(0,2,~4),
C(—6,8, - 10).

3anaua 4. Bruncante RAOmaAL NAPANENOTPAMMA, TIOCTPORH -
HOTO Ha BeKTOpax & ¥ b.

t.a=p+2¢,b=3p—gq;

ipl=1, lql =2,
{(Pg) = n/6.

Z.a=3p+gq,.b=p—2¢;
pl=4,I|gl=1,
{(Ppg)=n/4.

l.a=p—-3q,b=p+2q;
pl=4%,tql=1,

- (pg)=m/2.

a=3p~2q,b=p+bg;
lpl=4,lgl =3,
(PgG)=5n/6.

S.a=p-2q, b=2ptq;
ipl =2, iql =3,
(pgY=3n/4.

. a=p+3q,b=p-—2q;
pt=2, Ilql =3,

(pg) = n/3.

l.a=2p-q,b=p+3q;

ipt =3, gl =2,
($q) = n/2,

.a=4ptqg. b=p—g¢q;
lpl =7, iql = 2,
(P§) = /4.

Y. a=p—4q,b=3p+gq;
lpl =1, iql =2,
(pg)= /6.

W a=p+4q,b=2p—gq;
pl =7, lgl =2,
(pg)==/3.

.a=3p+2¢, b=p—gq;
ipl =10, lqf =1,
(Ppg)==/2.

. a=4dp-q,b=p+2q;
ol =5, gl =4,
(Pg)=n/4.
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13.

14.

15.

1.

17.

19.

20,

.

2.

e ot F =

a=2p+3q,b=p—2q;
lpl =6, 1ql =7,
(pg)=nx/3.
a=3p—q,b=p+2q,
ipl =3, 1gl = 4,
(pg)==n/3.
a=2p+3q,b=p—2g,
ipl=2,1g! =3,
(pgy==/4.

a=2p—3¢q,b=3p+gq,;

ipl=4,1ql =1,
(pg)==/6.
a=5p+gq,b=p-3q;
ol =1, gl = 2,
(pg)=n/3.
a=Tp—2q,b=p+3q,
Ipi =, lgl = 2,
(pg)=m/2.
a=6p—gqg,b=p+gq;
ipl =3, Igl =4,

()= /4,

a=10p+gq,b=3p—2¢q;
Ipl =4, gl =1,

(pg) = n/6.
a=6p—q,b=p+2q;
ipl =8, igl = %
(Bg) = /3.
a=3p+tiq, b=qg-p;
pt=25,1q¢l =2,
(Pg)=n/2.

13

u,

13

16,

7.

28,

2.

30.

3.

—

a=7ptq. b=p-3q
pl=3,1gl=1,

(pg) = 3n/4.
a=p+3q, b=3p~gq:
el =3, lgl =5,
(pg)=2n/3.
a=3p+q,b=p-3q;
lpl=7,Iqi =2,
(pg)=n/4.
a=5p—q,b=p+tgq;
ol =5, Igl =3,
(pg) = 5n/6.
a=3p—4q,b=p+3q;
lpl =2, Igl = 3,
(Ppg)=n/4,
a=6p—gq,b=>5q+p;
Ipl = §, gl =4,
(pg) = 5n/6.

a=2p+3q,b=p—2¢q:
lpl =2, gl =1,

(pg)=n/3.
a=2p-3q,b="5p+q;
pl=2, lgl =3,
{(pq)==/2.

a=3p+2q, b=2p—gq;
Ipl = 4, lgi =3,
(pg)=3n/4.

3anaua 5. KomnnanapHk an Bextopr @, b # ¢?

ca={23,1}, b={-1,0,~1}, ¢ = {2,2,2}.
La=1{3,2,1},b=1{2,3,4}, e =4{3,1,—1}.

.a={1,52% b={-1,1,-1}, e={1,1,1}.
.a={1,-1,-3},b=1{3,2,1}, e = {2,3,4}.



Anoi
v

9.
10.
1.
{1.
13.
i,
1.
14,
i7.
18.
19.
10.
1.
1,
1.
.
3,
2%.
7.
18.
2.
30.
H.
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5. a=1{3,3,11,b={1,-2,1}, ¢={1,1,1}.
ia=1{3,1,~13,b={~2,~1,0}, c = {5,2,—1}.
1.

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

a=1{43, 1}, b={1,-2,1}, e={2,2,2}.

a=1{3,2,1}, b={[,-3,-7}, ¢ ={1,2,3}.
a=13,7,2},b={-2,0,-1}, ¢=1{2,2,1}.
a=1{1,-2,6},0={1,0,1}, e={2,-6,17}.
a=16,3,4}, b={-1,-2,-1}, e = {2,1,2}.
a=17,3,4}, b={-1,-2,-1}, e = {4,2,4}.
a=1{2,3,2}, b={4,7,5}, e={2,0,-1}.
a=15,3,4}, b =1{-1,0,—-1}, e = {4,2,4}.
a={3,10,5}, b=1{-2,-2,-3}, ¢ ={2,4,3}.
a={-2,—-4,-3},b=1{4,3,1}, c = {6,7,4}.
a={31,-1},b={1,0,-1}, ¢={8,3,-2}.
a=1{4,2,2}, b={-3,-3,-3}, ¢=1{2,1,2}.
a=14,1,2}, b=1{9,2,5}, c={1,1,-1}.
a=1{5234}, b=14,3,3}, ¢=1{9,5,8}.
a=1{3,4,2},b={1,1,0}, ¢=1{8,11,6}.
a={4,~-1,-6},b={1,-3,-7}, e={2,—-1,~4}.
a=1{3,1,0}, b={-5,-4,-5}, e = {4,2,4}.
a=1{3,0,3}, b=1{8,1,6}, c={1,1,-1}.
a={l,—-1,4}, b={1,0,3}, c={1,-3,8}.
a=1{63,4}, b={-1,-2,—1}, c=1{2,1,2}.
a={4,1,1}, b={-9,—4,-9}, ¢={6,2,6}.
a=1{-3,3,3}.b={-4,7.6}, ¢c={3,0,—1}.
a={-7,10,-5}, b={0,-2,—1}, e = {—-2,4, -1}
a={7,4,6}, b=1{2,1,1}, ¢={19,11,17}.

3anaua 6. Bruncaurs ofbeM TeTpasapa ¢ BeplivHaMK B TOY-

Kax Ay, Ag, A3, Ay H €ro BLICOTY, ONYILEHHYIO H3 BepIkkb Ay
Ha rpaib A AA;.

t.

Ai(1,3,6), . A)(—4,2,6), 3. A(7,2,4),
As(2,2, 1), As(2,-3,0), A7, ~1,-2),
As(—1,0,1), As(—10,5,8), As(3,3,1),
As(—4,6,-3). Ai(—5,2, —4). Ay(—4,2,1).

7-2013
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4. Ai(2,1,4) N
e 13. Al 1,2
AQ{_1,5.—2), AQ(—] ‘l ?3‘ n. Ai(l,o,?)
A3(=7,-3,2) L), A ’
r =t A3(2 -9 4 2(1}2,‘*1}
A4(‘6,"3,6) A ? * )} A 3
s' Al(_ln__5 2)‘ 4{&],0,-—2)’ 3(2’w2)1),
A ("_6,0 _’ ’ A4(2,l‘0)‘
A2 _‘ 3), 14. A]{Q,S,I), 2. Al _
3(3,6,-3), As(4,1 i1 2,-3),
A((—10,6,7) L2, As(1,0,1)
yO,7 ), A3§6’3’7), A( )23 .
: 7,5,-3 =2, -1,6
. A - i, ). ‘ )1
AI((E‘Q !‘_l)t 15' A'{lvl,_l), A4(0!-51_4}'
2(—2,3,5), Ax(2,3,1) U. A(3,10,-1
Aa(l, 5, —9), A3(3,2.!)’ A : =
7. 4 e +9,—8). As(—6,0,—~
1(5,2,0)‘ 1é. A](]‘E)’_.?) 3 ‘D: 3J,
Ag(2,5,0), Ax(~3,6,3), Al,~1,2).
2321,;3,14‘}, ja{—?,?,?,), 2. A(—-1,2,4),
' 4(—=1,1,1). 4{—4,8,—1 As(—1,-2, ~
8. A(2,-1,~2 7. A(-3,4,— 2). =1, =2,-4),
* ), y Ky 7), A3(3 0 -—l
Aa(1,2,1), As(1,5,—4) A ?' 1,
AS(S,O’ —-6)’ A3(_5’ _2‘0,) 2 4{ 3_31 l)‘ .
Ag(—10,9,-7). Ad2,5,4). , 6. 4,(0,-3, 1),
9. A(=2,0,—4), 18, A(—1,2,-3), As(—4, 1,2),
As(=1,7,1), As(4,~-1,0), A3(2,-1,5),
As(4, -8, ~4) Ax2,1,-2) Au(3,1,
) v 4( !l-] 4).
A4(l‘-—4,6)‘ A4(3s4, 5), 17. Al(l 3 0
10. A1“4,4,5), 14. Ai(‘l;_'l,?g), P 30y )s
Ao(—=5,~3.2), A(~2,1,0), o(4,—1,2),
AS(._Q’ __6‘ __3). 143(0,_5, l}’ A3(3, 0) 1),
A4(—-2,2’_1)' " A4(3\2,_6}‘ A4(_4,3,5)_
1. Ai(1,2,0), -j!(lwl,n, 8. A (-2, —1,-1)
A2(3,0,-3), Aﬁ(”2,0,3). Ax(0,3,2)
As(5,2,6), 3(2,1,-1), (3.1 ’
A4(8,4,—-g)‘ A4(21"‘2|"4}‘ A3 ’ ’-4)‘
12, A2,-1,2), Ao : (—4,7,3).
Ao(1,2,~1), : 31(1,2,0), 1. A|(~3,-5,6),
Ag(3,2,1). oL A3(2,1,=4),
Ay(—4,2,b). A‘:(—’;»{;‘i), Az(0, -3, —1),
2 Uy ) A4(_512|—8)
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p

30.

A{(Q’ -4, _3},
As(5,-6,0),
AS(— 1’3' _3),
Ad(—10,-8,7).

3anaua 7. Haiiti paccroaniee ot Touku My Ao naockoctu, npo-

M. A1, —1,2),

A2, 1,2},
As(1,1,4),
A6, -3,8). -

xoALei uepes Toukn M, Ma, Mz,

1.

4

M(=3,4,-7),
M?( 1 y 5! _4),
Ma(—5,-2,0),

Mo(—12,7,~1).
- Mi(~1,2,-3),

Ma(4,-1,0),
Ms(2,1,-2),
My(1, —6, =5).

- MI(*3!'_1§ l)s

Mx-9,1,-2),
M3(3,-5,4),
Mo(~7,0,~1).

. M[(l,_l,l},

M‘Z(_“Qr 03 3)1
Ms3(2,1,-1),
Mo(~2,4,2).

- M1(I,2,0),

Mz(1,-1,2),
My(0, 1, 1),
Mo(2,—1,4).

- M;(I,U,?],

Mq(1,2,~1),
M3(2,-2,1),
Mot =5,-9,1).

. Ml(ltgl —3)’

My(1,0,1),
Ms(-2,-1,6),
Mo(3,-2,-9}).

8.

9.

1.

12.

13,

4,

‘M](S’ 109 -1 )!

Mo(—2,3,—-5),
M3(—6,0, -3),
My(—6,7, - 10).
My(—1,2,4),
Mo(—-1,-2,~4),
Ms(3,0,-1),
Mo(—-2,3,5).
M0, =3, 1},
Ma(—-4,1,2),
Ms(2,-1,5),
Mp(—3,4,-5).
Mi(1,3,0),
Ma(d,—1,2),
Ma(3,0, 1),
Mqy(4,3,0).
M(=2,~1,~1),
Mo(04, 3,2},
Ma(3,1,—4),
Mo(=21,20,— 16).
My(—3,-5,6),
Mo(2,1,—4),
M3(0,-3,—1),
Mo(3,6,68).
M2, -4, -3),
Ms(5,-6,0), -
Ma(—1,3, -3},
Mo(2, —10,8).

15, M(1,—-1,2),
Mo(2,1,2),
Ms(1,1,4),
Mo(~3,2,7).
Mi(1,3,6),
Mo(2,2,1),
Ms(—1,0,1),
Mo(5, —4,5).
Mi(—4,2,8),
Ma(2, —3,0),
Ms(—10,5,8),
Mp(—12,1,8).
M(7,2,4),
M7, -1, -2},
Ma(—5,—-2,-1),
Ma(10, 1, 8).
M2, 1,4y,
My(3,5,-2),
M3 (=7,-3,2),
Mo(—3,1,8).
M(—1,-5,2),
Mo{—6,0, -3},
Ma(3,6,-3),
Mg(10,-8,~7).
M{0,-1,~1),
Mo(—2,3,5),
Mi(1,-5,-9),
Mo(—4,-13,6).

16.

17.

18.

9.

20.

N,
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11

3.

15,

1.

. A(-

My(5,2,0),
Mx2,5,0},
M3(1‘2}4]!

Mo(—3,-6,-8).

M(2,-1,-2),
Ma{1,2, 1),
Msy(5,0, —6),
Mol 14,-3,7).
M;(-2,0, -4},
Mo(—1,7, 1),
May(4,—-8,—4),
Mo(—6,5,5).
Mi(14,4,5),
Mp(—5,-3,2},

%,

27.

8.

—

Ms(—2,~6,~-3), 2%. M(2,3, 1),

Mol —1,
M(1,2,0),
Ms(3,0,-3),
Mi(5,2,6),

~8,7).

Mo~ (3, -8, 16). 30-

Mi(2,-1,2),
Mo(1,2,-1),
Ms(3,2,1),
Mo(~5,3,7).
Mi(1,1,2),
Ms(~1,1,3),
Ms(2, -2, 4),
Mo(2,3,8).

3.

Mo(4,1,-2),
M3(6,3,7),
Mo(~5,—4,8).
M1, 1, 1),
Ma(2,3,1),
Ms(3,2,1),
Mo(=3,-7,6).
Mi(1,5,-7),
Ma(—3,6,3),
Ms(~2,7,3),
Mo(1,—1,2).

3anaua 8. Hanucars ypaBHeHne ma0CKOCTH, Npoxoastilied uepes
TOUKY A NeprenaHKyanpHo BekTopy BC.

A(L,0,-2),
B(2,—1,3),
C(0,~3,2).
,3,4).
B(-1,5,0),
C(2,6,1).

. /4(4, _'Qa O)‘

B(1,-1,-5),
C(=2,1,-3).

. A(~8,0,7),

B(-3,2,4),
C(—1,4,5).

. A7,-5,1),

8(51 _ls _—3))
C(3,0,-4).

. A=3,5,-2),

B(—4,0,3),
C(—3.2,5).

1.

10.

1.

1.

A(l,-1,8),

B(—4,~-3,10),

C(-—1,-1,7).

. A(~2,0,~5),

B(2,7,-3),
C(1,10,1).

" A(l!gi _-4}1

B(5,7,1).
C(3,5,0).
A(—7,0.3),
B(1, -5, —4),
C(2,-3,0).
A(0,-3,5),
B(—7,2,6),
C(-3,2,4).
A5, ~1,2),
B(2,-4,3),
c(4, ~1,3).

13.

14.

15.

16.

17.

48,

A(—3,7,2).
B(3,5, 1),
C(4.5,3).
A0, —2,8),
B(4,3,2),
C(1,4,3).
A1, -1,5),
B(0,7,8),
C(—1,3,8).
A(~10,0,9),
B(12,4, 11},
C(8,5,15).
A(3,~3,~6).
B(1,9,~5).
C(6,6,~4).
A2, 1,7)
B(9,0,2),
C(9,2,3).
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"

20.

1.

1.

13.

B0 i P W e WP P a

ok Pod s ek ol b ek o el ol o ol
- WD OO ] O W i W e mh O WD

A(_Y) 1, _4)‘
B(8,11,-3),
(9,9, -1).
All,0,-6),
Bi{—7,2,1,
C(—9,6,1).
A(-3,1,0),
B(6,3,3),

C(9, 4, ~2).
A(~4,—2.5),
B(3,-3,-7),
(9.5, -7).
A0, -8, 10),
B(=5,5,7),
C(~8.0,4).

.

25,

8,

A(1,=5,~2),
B(6,-2, 1),
C(2, -2, -2).
A(0,7,-9),
B(—1,8,—11),
C(—4,3,—12).

A3, -1,7),

B{0,2, -6},
C(2,3,-5).

. A(5,3,-1),

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

2. A(7,-5,0),
B(8,3,~1),
C(8,5,1).

30. A(—3,6,4),
B(8,-3.,5),
C(0,~3,7).

M. A2,5,-3),
B(7,8,-1),
€(9,7,4),

3anaua 9. Haitvn yroa mexkay niocKoCTsaMH.

X~ 3y+5=0,2x—y+5z—-16=0.
Lx=3ytaz—1=0,x+2z—-1=0.

A —by+32—-1=0,x—4y—2z+9=0.

3 — Y+ 22+156=0,5x+8y - 3z-1=90.
O+ 2y —4z4+17=0,9%+3y—6z2—4=0.
x—yv2+z—1=0,x+yvZ—2+3=0.
W3y—z=0,2y+2=0.

B+ 3y —2:=0, x+2y+62—-12=0,

L x+29+22-3=0,16x+ 12y — 152 —- 1 =0.
2x—y+Bz4+16=0, x+2y+324+8=0.
2k +2y+2—-1=0,x+2—-1=0.

3+ ytz—4=0,y+2+5=0.

3 -2y -2z-16=0,x+y—-32-7=10.
2+ 2+ 2+9=0,x—y+32z-1=0.
X+ 2y +22-3=0,2x—y+224+5=0.
3 +2¢-3z2-1=0,x+y+z~-7=0,

- x-3y—22-8=0,x+y—2z+3=0.
3x-20+324+23=0,y+2+5=0.
cx+y+3z2-7=0,y+2z—-1=0.
cXx—2y+22+17=0,x—-2y-1=0.
X+ 2y —1=0,x+y+6=0.
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2},
13,
4.
25,
16,
7.
28,
29,
30.
3.

2~ 2+5=0,2x+3y—-7=0.
Sx+3y+2-18=0,24+2z—-9=0.
4x+32-2=0,x+24+22+5=0.
x+dy—2z+1=0,2x+y+42-3=0.

2+ z—9=0,x—y+22~-1=0.

2¢ =64+ 14z—1=0,bx - 15y + 352 -3 =0.
X—y¥+7z2—1=0,2¢-2y¢-5=0.
x—y—-56=0,2x+y—3=0.
Xx+y+a2v?2-3=0,x—y+2v2-1=0.

X+2y—-22-7=0,x4y-35=0.

3agava 10, Haivty koopaunatet Toukd A, pasHoymaiediod or

Tosek Bu C.

. 4(0,0,2), B(5,1,0), €(0,2,3).

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

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

. A(0,0,2), B(—1,—1,—6), C(2,3,5).
. A(0,0,2), B(~13,4,6), C(10,~9,5).
. A(0,0,2), B(=5,-5,6), C(—7,6,2).
. A(0,0,2), B(=18,1,0), C(15,—10,2).
. A(0,0,2), B(10,0,~2), C(9,~2,1).
. A(0,0,2), B(~6,7,5), C(8,—4,3).

. A(0,0,2), B(6,=7,1), C(~1,2,5).

. A(0,0,2), B(7,0,-15), C(2,10,—12).
. A0, 4,0), B(3,0,3), C(0,2,4).

. A0, y,0), B(1,6,4), C(5,7,1).

. A0, 5,0}, B(—2,8,10), C(6,11,~2).
. A(0, 4,0), B(=2, -4,6}, C(7,2,5).

. A(0,,0), B(2,2,4). C(0,4,2).

. A{0,4,0), B(0,~4,1}, C(1,~3,5).

. A0, 4,0), B(0,5,-9), C(—1,0,5).

. A0, 3,0, B(-2,4,~6), C(8,5, 1).

. A0, 4,0), B(7,3,~4), C(1,5,7).

. A(0, g,0), B(0,—2,4), C(—4,0,4).

. A(x,0,0), B(0,1,3), C(2,0,4).

. Alx,0,0), B(4,0,5), C(5,4,2).

. A(x,0,0), B(8,1,-7), C(10,-2, 1).
. A(x,0,0), B(3,5,6), C(1,2,3).
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25,
.
28.
1.
3.
.

A(x,0,0), B(4,5,-2), C(2,3,4).
A(x,0,0), B(—2,0,6), C(0, -2, ~4).
A(x,0,0), B(1,5,9), C(3,7, i1).
A(x,0,0), B(4,6,8), C(2,4,6).

A(x,0,0), B(1,2,3), C(2,6, 10).
A(x,0,0}, B(~2,~4,—6), C(—1,-2, -3).

3apaua 11. [lycre £ — koadipunment roMOTETHH C LEHTPOM B

pauane koopawnar. Bepho qM, uto Touka A npHHaanexMT obpasy
NAOCKOCTH & ?

O3 i P L B W

1.
10.
11.
12,
13.
14,
13.
16.
17.
18.
1y
0. A
2.
2.
n.
",
1,
2%.
1.

2.

AL2,—1), . 2c+ 3y +z—-1=0, k

ALY, e x— 29424+ 1 =0, k= -2,
AL L), an3x— g+ 2244 =0,
. Al 24 ), a:3x+y+22+2=0,
ALY -2, arx -3y +z2+6=0,
AL D), o 2c -3y +32-2=0,
CAZ0,—1),a:x—-3y+52-1=0,
CAL-2 ), a4y —2+6=0, k=

?U‘?U‘ Tr?tr' A
ir i
_C..aml—-

il H
|

—-O'I

CJIM

A(2,-5,4), a: bx+ 25— 2+ 3=0, %
A2, -3 ), e x+y—22+2=0, k=
A(-2,3,-3), a: 3x+2y—2-2=0, %

l
m

|| 1] |[ | =
LT L]

AG 3 1), aidx—3y+52-10=0, £ }
A0, 1,—1), a: 6x -5y +3z2—4=0, & —%.
A(2,3,-2), a:3x—2y+4z-6=0,k §
A(-2,-1L 1), a: x—2y+62—-10=0,k=1¢.
A(B,0, -1}, a: 2x—y+ 32— 1 =0, k=3,
A(LLD), e Tx—6y+2-5=0, k=-2,
AG LD, a3 —y+52-6= o,kzg
A(2,5,1), a: 5x—2p+2—-3=0,k=3.
A-1,2,3), a: x—3y+2z+2=0,k=235.
Al4,3,1), a: 3x—4y+52—6=0,k=3.
A(3,5,2), a: 5x—3y+z—4=0,k =},
A{4,0,-3Y, a: Tx—y+32—-1=0, k=3,
A(-1,1,-2), o dx—y+3z2—6=0, b= —2.

3
A(2,-5,—1), a:Bx+ 2y —3z-9=0,k=1.
A-3,~2,4), 0:2x—3y+2—-5=0,%
A5,0,-6), a:bx—y~2z+7=0,k=
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Faz d ran

18
29,
30.
3.

o ™ On % dn b ot =

P ed ud ot el el Bt s emlh e omd el e owmlh ol w m

o

ALL2,2), a:8x—z+5=0,k=—-{.

A3.2,4), 0: 2x~3y+2-6=0k= 2
A7,.0,-1), a:x—y—2z—1=0,k=4.
A3, 1), a: 2x—y+3z-1=0,k=2.

3aaaua 12. HanucaTh KaHOHHUeCKHE YPaBHEHUS APEMOR, |

2ty t2-2=0,2x—y—3z+6=0.

L x=3y+224+2=0, x+3y+z+ 14=1.

x= 2yt —4=0,2c+2y—2-8=0,
cxty+e-2=0x—y—-22+2=0.

2%+ 3+ +6=0,x~-3y—-224+3=1.

3+ y—2—-6=0,3x—y+2z=10.
cx+by+ 22+ 11=0,x—y—z—-1=0.
x4y -2241=0,2x—-4y+3z2+4=0.

et y—32+4=0x—y+22+2=0.
cx—y—z—2=0,x—2y+2+4=0.

Aty -324+2=0,2x—y+z-8=(
C3x+3y—22-1=0,2¢-3y+24+6=0.
by —Ty—4z-2=0,x+7y—2-5=0.
Bx—y-3z—-1=0,x+y+2+10=0.

By~ By —42+8=0,6x+by+3z+4=0,

cx+hy-—2z—-5=0,2x—-5y+22+5=10,

2 =3y +z+6=0,x-3y—-2z+3=0.
Chxty+224+4=0,x-y-32+2=0.

CAxt g4 2 +2=0,2x-y—-3z2—-8=0.
2+ y—32-2=0,2x—y+z+6=0.
LxAy=-22-2=0,x—y+2z+2=0.

c X F By -2z =0, x—y+22-1=0.
Lx—y+z-2=0,x—-2y—2+4=0,

LBy =Ty ~z-2=0,x+7y—4z-5=0.
cx+hYH22-0=0,2x-5y—2+56=0.
Lx=3y+z+2=0,x+3y+22+14=0.
20+ 3y —224+6=0,x -3y +2+3 =0,
Bx+dy+ 32+ =0,2x— 4y —22+4 =10,
x4+ 3y+z—-1=0,2x—-3y—-22+6=0.
.b6x-By+32+8=0,6r+5y~42+4=40.
L =3y —224+6=0,x—3y+2+3=0.
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3anaua 13. Hailt Touky mepeceueHun npamMoil v naockacTy.
2o o rl oyt 1420
z+l x+21; bz +20=10.
= X3yt Tz—-24=0.
=f=23 2x y+4z=0.

IL;
H

1.
|
I|

[
|
=
¥

-y

:

&
2

z—1

:Tl
£
el

] -

80— 3y 52-12=0.
o o2 2d y 4 3y~ Bz +9=0.
%=y{—215§},x—2y+52+17=0.
gml _ ym2 2

=== x-2y+42-19=0.

2 ooy —y+32+23=0.

w0 el O wm e W R e
P S S
r:

Il

q
- o
(&
|

-1
M

H
|
it B

P P e
5= =2 gy —2- 11 =0,
1 ";Lz%-lzz_;:‘3x—2y—4z_’8=0-

e,
L
|
'_|+-
L=
|

5’_I—'=§32L*3,x+2y—z—2=0‘
W 238 = o 22 5y 442430,
5. 52 = L = 3y +52-42=0.
6, 2 = A =22t 7 gy 442 -47 =0,
7. 2 = 5l = 22t 9x 435+ 72— 52=0.
8 2= =28 3y 44y 472 16=0.
19, 2= 2 = 2 9y Gyt 4z+24=0.
20, Sl=R= o0y -32+18=0.
u = o 7y 32+ 11 =0.
N, AE = #2347y 52— 11 =0.
B =2 =28 4rty-62-5=0.
u 5{-3—¥=TS 5x+ 9y + 4z - 25=0.
3.2l o d= 2l by +132-23=0.
2. =t %@=2§5,3x—2y+5z—3 0.
7, 2= il = 2 gy 4= 0.
W S = =28 2y -5+ 16=0.
W, =8 o2 37y 2247 =0.
0, S =422 =23 5y47,492-32=0.
M £;—7=£f-§:%,2x+g+72—3-‘-‘-0‘
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3agaua 14. Halitd Touky M’ , cummeTpuduyto Touke M othoey.

TeAbHO NPAMOR (1) BapHanTos [—15) v mockoetd (Aa7 sapy.
anros 16—-31).

- +1.5
1. M(0,~3,—2), ﬁ = i;;— = %2
2. M{Q,-“],l),E—l—":‘Eﬁ:zT
3. M(l.l,n.%%ﬁ:;—’f;i'—;'-.
4. M(1,2,3),"—‘—§i5=£%,'—15=?~}—'é.
5 Mi1,0,-1), "3 2152‘ jogs.
6. M(2,1,0), 3= 0=”—|’—j"’5,u05
7. M(~-2, 30),“’ =]50 :Z,'.
8. M(~1,0,~1), & =52 =22
9. M(0,2,1), 52 = L= 22

6 _ 435 _ z+05
10. M(3,-3,— )—5——%‘—‘”0
1. M(3,3,3), Sf = 458 = 232

40,5 40,7 z—

2. M(—1,2,0), u:%{,‘—gz%
13, M(2,-2,-3), b = £08  2H5
18 M(-1,0,1), iﬂém%iz%—“.
15. M(0,~3,~2), :08 = £305 = 2olf
. M(1, 0 1) dx+6y+4z—25=0.

17.
18.
1.
0,
M.
1.
3,
4.
15,
16,
7.
18.
29,
30,

M(—1,0,—1). 2x + 6y — 22+ 11 = 0.
M(O,Q,l).2x+4y—3:0.
M2,1,0), g+ z4+2=0.
M(—1,20Y,4x—-By—z—-7=0.
M2, -1, 1}, x—y+2z-2=10.
ML), x+ 4y +324+5=0.
M(1,2,3), 25+ 10y + 102-1=0.
M0, ~3, -2}, 2+ 10y + 102 -1 =0.
M(1,0,-1), 2y +4z—-1=0.
M(3,-3,~-1), 2x -4y —4z—- 13 =0,
M(=2,-3,0), x+5y+4=0.
M(2,-2,-3), y+2+2=0.
M(—=1,0,1), 2x+ 4y - 3=0.
M(3,3,3), B+ by +82—-25=0,

H. M(—2,0,3),2x—2y+ 102+ 1 =0.
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NUHEMHAS AJITEBPA

& 10.4. TEOPETUHECKME BOMPOCHI

1) Munefisoe npoctpanerso. Basuc. KoopauuateL

2} [MpeoBpazosaHHe KOOPAHHAT BEKTOPA NPH NEpeXOne K HOBO~
My Hasncy.

3) Jluneftnmit oneparop. Matphua onepatopa.

4) fipeobpasopanue MATPULE ONEPATOPA DK NEPEXOAE K HO-
BOMY Gaaucy. '

5) IleficTia naa AuHeRHBIMY ONepaToOpaMy.

6) CobecTBelHble BEKTOPE H CODCTBEHHEIE 3HAUEHMS.,

7) Eexauposo npoctpanetso. Hepapencreo Kowu—Byusikor-
CKOTO.

8) Conpaxennbie H caMocONpsXceHHoie onepatopu. Hx
MATPHLUEI.

9) Oproronasbhoe npeodpa3oBanlie; CBONCTBA, MATPYLA.

10) Kpanparuuuste opmbl. [1pHBenenue xkpanpatsynof gopMul K

KaHOHHYECKOMY BH/Y € NOMOLLLIO OPTOTOHAALHOMD IPEOBPa3OBaHUS.

§ 10.2. TEOPETMHECKME YTIPAMHEHMKS

1) Hafitn rakoii-HuGyap Ga3nc v pa3MepHOCTb NOANPOCTPAH-
crea L npoctpancerea Ry, ecou L 3afiako ypaBuenHeM x; — 2xy +
+ X3 = 0.

2) Hoxkazath, 4T0 BCe CHMMETPHYECKHE MATPHIIL TPETHLETD 110~
paiKa o6pazyloT JAHHEHHOe TOLMPOCTPRHCTBG BCEX KBAADATHBIX
MaTpul, TpeTbero nopsaaxa. Haittn 6azuc u pasmepHocTb 3Toro
MOANIPOCTPAHCTRE.

3) Haami xoopanHaTh MyorodaeHs Pyx) = ap +ajx + agx? +
+asx® BGasnce 1, (x — 1), (x — 1, (x = 1.
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4} Jlunelinwit onepatop A 8 Gasuce (e, ez, €3} HMeeT MATP iy

-0 |
2 1 -2
t 1 2

Halitu marpuuy srtore ke onepatopa B Gasuce (e, ey + ez,
e| +es+ ez).

5) Haiith Arpo u obpaz onepatopa aAudiepeHURpoBarys p
NPOCTPAHCTBE MHOTOMIEHOB, CTENEHH KOTOPbIX MEHbLIE HAH Pashy
TPEM.

6) Mycte ® 4 y — coberTennsie BeKTOPH! AnHefiHoro one-
patopa A, OTHOCSHUHECH K PAaHUHLIM COGCTBEHHBIM 3HAUSHHAM,
Jokazathb, uto BekTop # = az + Sy, a # 0, § # 0, ne spasercs
CODCTBEHHBIM BEKTOPOM Onepatopa A.

7) Tlyere & = {xy, X9, X3}, Ax = (e xy, 0nxs, azxz ). Byner nu
onepatop A CamMOCOTIPSHKEHHBIM?

8} HokaszaThb, uTo ecqH MaTpHua onepatopa A — CHMMeTpH-
4eCKas B HEKOTOPOM Oaskce, TO OHA SBANETCH CHMMETPUUECKON B
aiodoM Hasuce (5a3uch! — OPTOHOPMHPOBAHHEIE),

§ 10.3. PACYETHLIE 3AAHMA

3anaua 1. OGpasyeT ax AHnelnOe NPOCTPAHCTRO 33aAaHAGE MHO-
HeCTBO, B KOTOPOM ONPelefieHbl CYMMa JAICObIX ABYX 3JIEMEHTOB ¢
4 b W nponssesieHke RICOOFD 2AEMEHTA & Ha JI0G0E AeHCTBHTENLHO0E
yueao o ?
1. MHOMXeCTBO BCEX BEKTOPOB TPEXMEPHOrO MPOCTpaHeTBa, KOop-
AHHATH KOTOPRIX — BeJbie YHCANA,
cymma: @ + b, npouspeferie: - a.
2. MHokecTs0 BCeX BEKTOROB, JeXALAX HA OZHOH OCH;
cymMma: a + b, npoxsBeflenne: o - a.
3. MuomecTBO BCEX BEKTOPOR Ha HAOCKOCTH, KAMABH H3 KOTOPHX
JEAHT HA OAHOR U3 OCel;
cymma; ¢ + b, npousBenenue: o - ¢.
4. MyoxkecTBO Beex BEKTOPOB TPeXMepHOro NPOCTPAHCTRA,
cymma: [a - 4], npoussenenne: a - a.
5. MHOXeCTBO BCeX BEKTOPOB, JeXKaUYX Ha OAHOH OCH;
cymMa: a + b, npouasenenne: « - laf.
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e

§. MuoxecTeo Beex BEKTODOB, ABJAAIOLIHICH MHHEHHbIMH KoM~

10

1}

8

5

16

17

HALUAMU BEKTOPOB &, 4, 2|
cyMma: a + b, poussegenue: - a.

MuoxecTBo Beex dyhkuuil @ = f(f), b = g(1), npuHHMaIIIKX
TOJNOMHKTEABHbIE JHAYCHUS,

cymma; f(t) - g{{), npoussenenue fo({),

MuoxecTBo Beex venpeprBHuIX hynkunit a = f(t), b = g1},
3afiaHHbIX Ha oTpeake 10, 1];

cymma: f(£)+ g(t), mpouseenenue: o - f(f).

MuoskecTRO BeexX UeTHbIX yHkuni a = f(£), b = g(f), 3apan-
HbIX Ha oTpeske {—1,+1;

cymma: f(t)- g{t), nponseenesne: a - f(1).

Muoxecreo BCEX HeuertHelx dyHkuMiz a = f(¢), & = g(¢),
3afaHHbIX HA oTpeske [~1, +1];

cymma: fl£)+ g(t), npouzeenedue: e - fit)

MHoxecTBO BeeX JnuelHbx Qyukimaii a = f(x,x). b =
= glx, x2};

cymma: flxi, xo b+ g¢(xy, xo), npoussegenne & f{x, xz).
MHo:KecTBO BceX MHOMOWIEHOR TPeTbell CTeNeHH OT TepeMel-
HOH X;

cymma: @ + b, npoussenenne: o - a.

MHOMECTBO BCeX MHOIMOUNEHOR CTENENY MeHbLIEH WAH paBHoit
TPeM OT NIEpeMeHHbIX X, ;]

cymma: a + b, nponssenenne: o - .

MHOMKeCTBO BCEX YNOPANOYEHRBIX HAGOPOB W3 1 uucen a
= {xlsx‘zi"-uxﬂ}s b= {yi‘ygs"'vyﬂ};

cymma: {x) +y, ot ya,. .. X+ ¥a },

npouseeferue; { axy, aXe, ..., ax, .

MHoxecTBO BCEX YNOPAIOMEHHBIX HAG0pOB M3 1 uHCeN @ =
={xnx2 . x b b={yn g, e b

cymma £x (g1, Xols, ..., Xnlln T,

nponsseneHie { axy, axo, ..., 0x, }.

MuroxKecTBo BCeX CXOAALLMXCH NOCAeEOBATENbHOCTEH

a= {un}' b= {Vn};

cymma: {u, + ¢, }, niporssencune; {ou,}.

MH0KeCcTBO BCeX MHOFOUNEHOB OT OIHOW NEPEMEHHON CTe-
[IeHH MeHbilieli HAW PaBHOM n;

CyMMa; a + b, npouseenenne: a - a.
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13. MioxeCTBo BCEX MHOTOUNEHOB OT ONHON NEPEMEHHOA cra.
nesy n;
cymmMa: @ + b, npou3sejeHie; o - @.

19. MnoxecTBO BeeX AKaTOHANbHEEX MATPHLL
a=llapll, b=l LA=1,2,..., n;
cymma {la; + bill, npouseesenne: ljaaz!l.

10, MuoecTBO BCeX HeBRIPOXKALHHEIX MATPUL

a=lapll, b=1Ubgll, i,k=1,2,..., n;

cymma: (lagll - 16, nponssenenne: Haall.

MuokecTBO BCeX KBaApaTHBIX MATPHLL

a = {laipll, b= Ul i, =1,2,..., n;

cymma: [lag + bill, nponssenenue: |laaipll.

22. MHOXeCTBO BCEX AHATOHANBHBIX MATPHL
a=lHawll, b=llbxll, i,k =1,2,..., n;
cymma: Nagll - ilbill, mpowssenenue:; [laaill.

23, MHoX)ecTBO BCeX APAMOYTOTBHBIX MATPHLL
a=Hagl, b=Wopll,i=1,2,...,m k=1,2,..., n;
cymma: llage + byl npoussenenne: [{oagpll.

24. MHONECTBO BCeX CHMMETPHYECKHX MATPHLL

a = Hagt {ay = aip ), b = Nbu)l (b = bix ),

LWk=1,2,..., n;

cymma; Haz + bill, nponssenenue: [|laapll.

MHOMECTBO BCEX RESLIX YACEN;

cymMma: a + b, Bpou3Refenne: aa.

MHOKeCTRBO BCeX IeHCTBHTEABHLIX UHCES;

cymma: a + b, Apou3Benenne: oa.

27. MHO¥KeCTBO BCEX NOAOKUTEABHDIX UHcen;
cyMMa: @ - b, npousseiehne; a®.

18, MuoXecTBO Beex OTpUUATENbHBIX dHcen; cyMma: —ial - {bl,
nponsseaeHve; —lgl®.

29. MRroKeCTBO BCeX AeHCTBHTeAbHLIX YHCeN;
cymma: a - b, nponaBedende: a - a.

30. MuoXecTBO Beex anQ@epedunpyemux pymkuph a = f(1),
b= git);
cymsa: f(1) + g(i), nponspenenue: a - f{1).

3. Muoxectso Beex Anbpepenumpyemuy pynkumit a = f(f)
b= gt}

cymma f(1)- g(f), npousesenenuve: o - f(1).

N

25

24
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3agaua 2. HecaenoBats Ha JHHEHHYIO 34BHCHMOCTE CHCTEMY

peKTOpPOB.

1. a=1{1,4,6}, .1,
b={1,-1,13}, X,
c=1{11,3} x2,

1. sinx, {1+ x)» na (—oo,00).
cos x, 13. a ={1,1,17},
tex wa (—n/2,7/2}. b=1{1,2 3},

L a=1{2~-3 1}, c=1{1,3,6}.
b={3-1,5}, 14, cosx,
e={1,—4,3}. s X,

i 2, sjn2x na (—n/2, n/2}.
sinx, t5. a = {3,4, -5},
sin’ x, : b={8,7,~2},
cos? x ua (—o0,+00). c={2,—1,8}.

5. a=1{5,4,3}, 16. &%, .
b={3,3,2}, e,
c=1{8,1,3}. €%* na {—o0,+c0).

6. 1, 17. a = {3,2, -4},

X, b={4,1,-2},
sinx Ha (—o0, +00). e=1{5,2,-3}.

T.a={1,1,1}, 18. 1+ x4 42,
b=1{0,1,1}, 1+ 2x+ x2,
c=1{0,0,1}. 1+ 3x + x% na (—o0, +00).

8 e, ' 9. a=1{0,4,13,

e, b=1{1,0,1},
% ya (—o0, +00). e={1,1,0}.

Y a=1{1,-1,2}, n.1,
b={-1,1,~1}, e*,
c={2,—1,1}. sh x va (—co, +00).

10. x, M a=1{5-61},
£2, b={3,-5,-2},

{1 + x)* na (—o0, +00). c={2,-1,3}.

. a=1{i,23}, n i
b={4,5,6}, x,
c={7,8,9}. 1 na (0, 1).
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3. a=1{7,1,-3},
b=1{2,2,—4},
e=1{3,-3,5}.

M. |,
tgx,
ctgx na {0, 7/2).

25. a=1{1,2,3},
b=1{6,59},
c=1{7,8,9}.

. x,
| +x,

{1 + x)? va (—o0, +00).

2. a=12,1,0},
b= {-503},
c=1{3,4,3}.

18.

29,

30.

Pasden g

ev,

xe*,

x%e* wa (—o00, +00).
a=1{2,0,2},
b={1,-1,0},
c={0,—-1,-2}.
er,

shx,

chx na (o0, +00).
. a={-21,5},
b={4,-3,0},
c=1{0,—1,10}.

3apaua 3. Hahth obilee pelieHne 4 KaXKAOH H3 BAHHBIX CH-
CTeM M NPoaHAAH3HPOBATL ero cTpyKTypy (ykazate 6asuc mpo-
CTAHCTBA pelleHHit OJHOPOIHOH CHCTEMEl, YCTAHOBHTb PasMep-
HOCTE NIPOCTPAHCTBA, BBIACNHTL MACTHOE peliedHe HQOAHOPORHOﬁ

CHCTEMEB ).

3x1+xe —4dx5 + 24+ x5=0,

1 ¢ 2x; — 200 — 33— Tx4 + 2xy = 0,
X1+ 1ixo 4+ 34x4 — Das = 0.

2+ 5x9 —x3—4xy =9,

X1+ 2x — 2x3 — 3xg = 4,
X1+ 3x0+x3—x4=0>5.

X —3xo+x3—x9—x5=10,

{7x| 4+ 2x0 — x3— 2x4 + 205 =0,
2

Iy + 30+ 2x3+ x4+ x5

2x) ~Txo+dxz+ x4 =9,

x; = 4x0 + 2x3 4+ 3x5 = 5,
x) = 3x5 +2x3 + x4 — 35

=0
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Xy xo + 10xs + x4 — x5 =0,

3. 4 5% —x2 + 8xs — 2x4 4+ 2x5 = 0,
3x1 = 3x0 — 12x3 —dxy + dxs = 0.
x| +2x9 — 3x3 —4xy = |,
3x) +7xg = 2x3— x5 =24,

2% + 5xe + x3 + 3x5 = 3.

01y — 9x9 + 2l — 3xy — 1245 =0,
—d4xy+6x0 — 1dx3+ 2x4 + 8x5 =0,
2x1 = 3xe + Txg — x4 — dxs = Q.

X1 —5xo+ 3x3+4x4 =4,

20— O+ 243+ x5=7,
xp—dxg—x3—dxg+x5=3.

x| —Xo+2x3— x4+ x5=10,

X1+ 10x9 — 3x3 — 2x4 — x5 = 0,
dx + 19xp — dx3 — bxy — x5 =0.
X1+ 3x0 —x3—2x3 =1,

2%y + Txo = dxg — 3x4 = 3,

X1+ 4x0 —3x3 — x4 = 2.

5x1 —2x0+9x3 —dxq — x5 =0,
6. L x)+ Ao+ 2x3+2x4 - 5x5 =0,
{6)61 4+ 2x0 + 11xz — 2x4 — 6x5 = 0.
X1+ xo+ 4y + 2x5 =0,
{3x| +dxe 4+ x3+3x4 =1,
2x)+3xp — 313+ 3xy — 25 = L.
12 — o+ Txs+ 1y — x5 =0,
{24x| — 2xp + HMxz +22x4 — 2x5 =0,
Xy +xe+x3— x4+ 2x5 = 0.
X1 = 29+ 203 + 34 = 0,
{2)6] —3xetxat+dx; =1,
3x) —Bxp+3x3+Txg = L.
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xy 4 2x9 + x5+ 4xy + x5 = G,
8. {2x| + xo 4 3x3 + x4 — Sug =0,
Xy + 30— x3+6x4 — x5 =0,
Xi—xoFdx3+ 3%, =0,
{Bxl - 2xg+ x5+ 2x5 =1,
2x) — X2 — 3x3 — 3x4 + 205 = 1.
2x1+ 3x2+ 313 — 3xs — x5 =0,
X1 +6xp — x5+ x4 + 205 = 0,
X1+ 16xy —6x3+ Bxy + 75 = 0.
X — 2xo+2x3+ 354 =0,
3x) = Bxo X3 + 4wy = 1,
2%y —3xp —x3+xs = 1.

Xy +2x0 — X3+ x3—x5=0,

10. { x;+x9+2x3 — x4+ x5 =0,
25, +3xp + a3 =0
3xy — 8xy + x3+ 2x4 = 5,
2xy — Bxz — 3x3 + 2xg — 3x5 = 3.
8x) +xo +x3 — xy + 205 =0,
- 1. ¢ 3x _3)(?_213“;‘)64—‘3.{5:0‘

{x; — Sxo + 4z + 3x5 = 2,

{5x| + 4xs 4 3x3 — 2x4 + 5x5 = 0.

Xy = 3xg 4+ x3+ 2x5 =4,

{2)6; —Bxy+dxs+3x4 =7,

X~ 2% +3x3+x3 = 3.
X(+3x0—x3+ 1204 — x5 =0,

2. {2x| —2x3+ x3 — 10x4 + x5 =10,

i+ x4 2x =10

Xy —Xo+3x3+dxy =0,

{4;:] = 3xg + x5+ 2x5 = |,

34 — 215 — 263 — dorg + 25 = 1.
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Tx; — ldxo + 3x3 — x4 + x5 =10,
3. 4 X1 —2xetx3—3xg+7x5=0,

5xy— 10xs + x5+ 5x3 ~ 1345 =0,

Xy +4xe —2x3 —3x3 =2,

2x) + 9x9 — x3 — 4x4 = 5,

X1+ 0xs +x3—xy =3

£1+ 200+ 33+ x4 — x5 =0,
25y — 2x9 — Bxg —4xs + x5 =0,
3xp—2x0 +3x3 + 3x4 — x5 = 0.
X1 — 2x9 + 3x3 + 45 = |,

dx) — Txg + 2x3 + x4 = 3,

3x) —bxo—x3+xy—4dxs = 2.

1,

X1+ xe+ X3 xq4 — x5 =10,

15, {2x +x2—2x3 — x5 — 2x5 =0,

Dt e W e

XP+ 2%+ 5x3 — 2x4 — x5 =10.
X —xo+3x3+4x4 =0,

26 —xo+ 2x3+ x4 = 1,

4x) — 3xa+ 8x3 + 94y = 1.

2x 4 2x0 — 253+ x4 — x5 =0,
3 —xa+2x3 — x5+ 2x5 =0,
Xy = 3xg +dxz — 2x4 + 5x5 = 0.

16.

X+ xe — 3y —dxy =1,

4)C| +5JC2 "-2.’63—')55:3,

3y +dxe+xa+ 4y — x5 =2,

X1+ 2% — 3xg + 10x — x5 =0,
—x1 —2x9+3x3+ 10x3+ 25 =0,
Xy +6xy — Oxa + 30k ~ 345 = 0.

{JC] —4x9+2x3 4+ 3x4 =5,

e — . p—— s, i St

17.

2 ~Txo +dxg +xy3 =9,
Xy — 3x9+ 205 — 2x4 = 4.
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x; — 2xo + 3x3 — By — Tx3 =0,
Ay — xo + 234 2xq ~ 215 =0

{x. + 2x0 — 2x3 — x5 = 4,

{2}:1 4+ x9 —x3+ 7xs +Dxs =0,
13

251 + 5xp — %3 —4Axy =09,
%y 4+ 3x9 4 x3 — x4 + 3x5 = 5.
2xy — 2x9 — ug — Ty + 2x5 =0,
19. S x4 xs + 34y — bay =0,
{.’C| — By — 2x3 — 16xq + Jxs = 0.

X1~ bxe+ 3+ 4x =4,
2x) - Gxp + 2z +ay =7,
Xy —4xg-x3-3x4 = 3.

W, {x)+Hlxe— 1253 =5ag =0,

Xy~ Bxo+ 2x3 + x4+ 355 = 0.
{x| + 2x9 — 3xz — dxy = |,

{3)6[ +xo— Bxz + 2xy + a5 =0,

3¢, +Txo —2x3+ x5 =4,
2xy + 5xg + xz + Ay T+ xs = 3
X1+ 3x —5x3+ 9y — x5 =0,
M. S 20+ Txp— a5~ Twg + 245 = 0,
{xi +4xg + 2x3 — 1614 + 3x5 = 0.
Xy Fxgt+d+2x =0,
{3)([ tdxe+xa+3xy=1,
201+ 3k~ 3z xg = L
S5x1 4 2x0 — x3 4+ 3y + dxs =0,
x4 xo — 3ua + 3xy + Bxg =0,
6x) + 3xg — 2x3 + 4xy + Sxg = 0.

{x; +3x2 — x5 — 255 =1,

1.

2%y 4+ Txg =~ dxz — 3xy = 3,
xy+dxo = 3x3 — 3xy + 2x5 = 2.
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3x1 + 2x9 — 2x3 ~ x4+ 4x5 =0,

3. Txy+5x —3x3—8xy + x5 =10,

xi+xg 03— 7x5=0.

oy Ko+ day+ 30 =1,
{3451 — 2o+ a3+ 204 =1,

2%y — X9 — 33 — x4 = 1.

6x +3xp — 2x3+ dx4 +Tx5 =0,
{?x; +4x9 — 3x3 + 2x4 + 4x5 =0,

Xy +xg—x3—2x4 — 3x5 =0

Xy — 2x9 4 2x3+ 3x4 = 0,
{2x| -3+ xat+ b =1,
3x) —Bxp +3xa 4 3xg +dug = 1.
3x) — Bxs +2x3+ 514, =0,
25. {Tx. —dxo 4+ x5+ 313 =0,
Sy + Txo —4x3 — 8xy4 = 0.
X1~ 3xp +4x3+ 3x5 =2,
{3X] — 8xp - xa+ 2xy = 5,
2x) — 5x2 - 3)(3 — Xy = 3.
X1+ ka+ 33— 2x04+ 365 =0,
2, {Qx; + 2x9 4+ 5x3 — xq + 345 =0,
X1 +x9+4x3 ~bxy +6x5 =0,
21— 2x0 + 213 + 3x5 = 0,
{3)61 —Bxe + x3 +4xy =1,
Q%) =30~ x3+4dxy —~3x5=1.
X1+ 2x0+3x3—2x4 + x5 =0,
n. {x. + 2%+ Txg—dxs + x5 =0,
X1+ 2x0 + 1ixg —6x4 + x5 =0.
X)—Xo+ 3x3+4dxy =0,
{4x; —3xe+x3+2x =1,
Juy = 20— 203 — 2x5 = 1.
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6x) + 3xo + 205 + 3xg + 45 = 0,
{4x| + 2x5 + x5+ 254 + 3x5 = 0,
2x)+xot a3+ xgt x5 =0,
Xt — 3xo+ x3+2x4 =4,
{2x| — Do+ 4x3 -+ 3x5 =7,
Xy~ 2x9 4+ 3x3 — 2x4 4+ 3x5 = 3,
351+ 2xe +dx3 + x4+ 205 =0,
{3X1 + 2x0 — 2x3+ x4 =0,
3xi + 205 + 1653 + x4 +62° = 0.
X;— Z2xa 4 3xs+4dxg = I,
{4x1 —Txe+2x3+ x4 =3,
3):] "5)62")63"'3&4‘—"2.
Xi+ X0+ x5+ 204+ x5 =10,
30 {x; —2x0—3xa+ x4 —a5=0,
2x1 — X9 *—2)534“3)54 =0.
: xy+4x9 — 243 — 305 = 2,
2xy +Oxg — kg — 4xy =5,
{xl + 5xo 4 x9 — dxg + x5 = 3.
X —Xo+x3—2x4 + x5 =0,
3. {x; +xg—2x3 - x;+2x5 =0,
X —3x0+4x3 — 3y =0
X1+ xo— 3xs —4xy =1,
{4x1 + 8x9 — 2x3 — x4 = 3,
Sx) +4dxg+ x5+ 3k =2,

!
3anaua 4. Haliti koopauuath Bextopa x & Gasnce (e}, €5, €3}
ecqid OH 3afian B Hazuce (e, €9, €3},

1. = {6,-1,3}. .x=1{124}.
e| = e; + ez + 2e3, e, = e; + eg + 3e;,
ey = 2ey — e, ey = %el - e,
e, = —e| +e;+es. ey =—e; textes
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3. z={1,3,6}.
e'; = e +eq t+ de;,
6'2 = %el - €y,

e, =—e +e +es

4ox={2,4,1}.
e =e|+eg+%es,
e§=331 — &3,

e; = —e +ex+e;.
5. x=16,3,1}.
el=e +te+ %eg,
6'2 =4e; — €9,
{63 = —e; +tey+es.
§. x={1,4,8}.
e} = e; + ez + bey,
{8'2 = ‘Ee| - &g,
e, =—e +ey+es.
7.2 =1{8,4,1}.
ef=e te+ %93,
{e‘é = be| — e9,
ey =~e;+e;te;.
8. o =1{2,5[0}.
€| = e; + ey + 6es,
{eé gel — e,
ey = —e) +extes.
Y. ={10,51}.
e, =¢ +e+ geg,
e’g = 681 - &g,
ey = —e| +ey+ e;.
10. & = {1,6,12}.

e) = e +ex+7es,
F—
€y = g€| — €2,

e, = —e| + ey +e;.

. =

12.

13,

4.

15,

16,

17.

{—12,6,1}.
e =e +62+%63,
e’2 = 76] — €3,

e; = —e| +e;+e;.

x=1-1,7,14}.
e| = e + ey + Bey,
e, =8¢ — ey,

8"3 = —e;tes+e;.

x= {—3,2,4}‘
=e| +eq—e;s,
= jei ~ey,

oo . &

{2.4,3}.
=e +e+ %63,
= —e| — €y,

S [ R AN

{206| _3}.
= e| +e2 — 2e;3,

= —g| + ezt e;.

= —e)+terte;

{ 2:%31_32,

e, =—e tete;

r=112,3,—-1}.
=e;+eg+§eg,

{ e; = —2e; — ey,

e = —e| +est+e;.

x={I,—4,8}.

| = e) + er — 3e;,
{62= de) — ez,
3=-e| + eq + ej3.
z=1{1,4,-8}.
1=e]+82-383,
’é‘—“%el - &g,
{ ey = —ep + eyt e;.
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1%. z = {7, -5, 10}. %, x={1,-9,0}.
f = y m— a
e;l fl +er 46‘” 61 =ey+ ey — 883,
“2 =58 e e} = fer — e,
; g
€3='—e|+82+83. [ .
W. & = {5,-5,4}. G e tete.
3;1 :e1+eg+%eg, 27. = 1{9,9 2},
ey = —dey — ey, e, =e te+ %e;;,
e =—e terte; ey = —8e; — ey,
. mﬁ{ls_iﬁ}- 5 e’é:—-ei + e9 + es.
e\ = e| + ey — Sej,
TR 28, z=1{3,—10,10}.
€, = ge| — ey, . + 9
eé = —e; + eyt e;s. e’l - eg} €2 €3
1. x={6,6,2}. €; = 196t T en
€ = e +er+ e, e; = —e; + ey +e;.
ey, = —be; - ey, 2. =1{10,10,7}.
85:_"2! +extes. e"l = e +eg+|%e3,
B =1{1,7,~7}. ! 0
e, = e; + ey ~ bej, e? = Tver T e,
8'23?161 - e, e; = —e;+ete
e = —e +ey+e; 30. 2 ={1,9,18}.
N, a:z!{T,T,?}. ] el = e+ e+ 10es,
e:=e|+eg+§e3, efzzlggey-e-g,
6;2 = —be — ez, eg = —e;te;+e;.
5ol aa M. = {1,10,10}.
e} = e + e~ Tes, e, =e +ey+lles,
e’é = %ei — €3, e‘f? = ':'éﬂl - €9,
e, = —e;+ey+ey e, = —e testes

3anava 5. INycere x = (X, %9, x3). HBAg0oTd AN JAHHEAHBIMH
caenyonie npectpasosani.

t. Ax = (6x| — Bxg — dx3, —3x; — 209 — x3, %0 + 2x3),
Bx = {6 —bxo — 4x3,3x; — 2x9 — x3,x0 + 2),

Cx= x“,3x1 — 2xa — X3, X0 -+ 2x3).
3
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19.

1.

1.

13.

. Ax = (2xy + x2,x0 — 203, 3%y — 4x3

L Ax = (5xy — dxge ~ 3ug, 2xy — X9, X0+ 23,

Bx = (5x) = dxo — 3x3,0,x3 + 2x3),
Cx ={bx) —4dx9 ~ 3x3,2x| — x93, x5 + 2x3).

. Ax = (4xy — 300 — 2x3, %1, Xy + 258 + 3x3),

Bx = (4dx; — 3x9 — 2x3,x). x) + 2x9 + 3x3),
Cx = (4xy — 309 — 2x3,x;, X1 + 2x9 + 3).

Ax=(3x) + 2x0 + x3, x3, 2% — 3xg — dx3),

Bx =(3x; + 2x0 4 x3, 1,203 — 3o ~ 4},
Cx = (3x; + 2x9 + x3, x3, 2x} — 3x0 — 4x3).

. Ax= (JC|,X| —2x2"3,4)€| —'5.’62 “ﬁ).

Bx = (x1, %1 — 2xg — 3x3,4x} — Bxs — 63),
Cx=(x),x) — 2x3 — 3x3,4x; — Sx9 — Bx3).
2 - 5x3),
Bx = (2xy + X0, x9 — 2x3, 3% — 4x9 — 5x3),
Cx=(2xy+ xp,x0 — 2,3x) — 4x0 — 5).

. Ax=(xy,x + 20+ 3k, 4x + Bxe + 6x3),

Bx=(xy,x; + 2x9+ 3,4x; + Bxp + 6),
Cx = (x1, 21 + 2x + 3x3, 4x] + 5xq + 6x3).

A =3 = 2x0 ~ x5, 1, x1 + 2%+ 3),

Bx = (3x) — 2x9 — xg,O,x? + 2x9 + 3x3),
Cx = (3x) — 2x9 — x3, X3, %1 -+ 2x0 + 3x3),

Ax = (2xy — xo,x3, %1 + 2x0 +3x§),

Bx ={(2x; — X3, %3, %) + 2x3 + 3x3),

Cx = (2x1 — Xo, 1, % + 2xp + 3).

Ax = (x3,2x1 +3x3 + 4x3,0x) + 6x2 + 7x3),
Bx = {x3,2x, +3x0 + 4,081 + 6x0 + 7},
Cx = (x3,0,5x} + 6xo + 7x3).

Ax = (6x; — bxp — 4x3,3x; — 2x2 — x3,0),
Bx= (Bx) — Bxp — 4,3x, — 2)62 —x3,0),
Cx = (6x; — 5xg — 43,307 ~ 203 — x4, 0).
Ax = (5x) — 4xy — 3,2x _x2,x§)‘

B ={5x; — 4xe — 3x3,2x1 — x2, 1),
Cx = (5x; — 4xy — 3x3,2x) — x9,%3).

Ax = (4x) — 3xg = 2x3, x%, X9 + 2x3),

Bx = (4x; — 3x0 — 2x3, x1, X2 + 2x3),
Cx = (4x) —3x0 — 2, %1, 42 + 2).
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14, Ax =(3x; + 2x9 + %3,0, 21 — 2x9 — 3x3),
Bx=(3x,+2x0+1,0,1 ~ 2x0 - 3),
Cx = (3x1 + 2xg + x3,0, 5% — 203 — 3x3).
15. Ax = {X[,XQ - QX3,3X| - 4XQ - 5),
Bx = (x1, %3 — 2x3,3x; — 4xp — B),
Cx = {x(, & — 2x3, 3%, — dx9 —- bxy).
18, Ax = (21 + x2, %3, 21 — 3x3 — 4x3),
Bx = (2%, + x0,x3, 2% ~— 3x2 — 4x3),
Cx = {2x) + k9, x3,2x) — 3x9 — 4.
17. Ax = (x|, x9 -+ 2x3,3x, + 409 + 5x3),
Bx={x;,x0 F 2x3,3x + 42 + 5},
Cx = (x1,43 + 243, 3x) + 4x2 + 5x3).
18. Ax =(3x; — 2x9 — 1,0, %) + 2xg + 3x3),
Bx = (3x% — 2x9 — x3,0,0),
Cx = (3xy — 2xp = 3,0, x1 + 209 + 3133,
19. Ax = (2x% — xo, x3, 2%2 + 3x3),
Bx = {2x; — xa, X3, 2x9 + 3x3),
Cx = (2x5 ~ x9,x3,2x5 + 3).
0. Ax = (0, x, + 2x2 + 3x3,4x, + by + 6x3),
Br =0, + 2xp + 3x3,4x; + a9 + 6},
Cx =(0,x} + 2x3 + 3x3,4x) + 5xy + 6x3).
. Ax = (Bxy — Bxo — 4x3,3xy — 2x9 — x3,%x9),
Bx=(6x, — 559 —4,3x — 253 — x3,439),
Cx= {Elxj - 5XQ - 4x§,3x| - 21’2 - X3,0)‘
N, Ax = (bx| — 4x2 — 3,2x) — x2,x) + 2xg -+ 3x3),
Bix = (x| — 4xp — 3x3, 2%y — x9, %1 + 2x9 + 3x3),
Cx = (bxy — 4o — 3x3, 2xy — x9. x| + 2x9 + 3x3).
23 Ax = (dx; — 3x5 — 2xs, 1y + x3,0),
Bx = (4x) ~ 3xs — 2x3,x), + x3, 2% + 39 + 443),
Cx=(4x; — 3x9 — 2,x) + x3,2x + 3x0 + 4x3).
W, Ax = (3xy + dxo + Bay, 6y + Txa + 8xa, 9xy + x3),
Bx = (3x; + 4xp + 5,601 + 7xg + 8,9x; + x3),
Cx = (3x) + 4xy + 513, 61 + Txg + 8x3,0).
215, Ax =(2x) 4+ 3xs + 4,5x; +6x0 + 7,8x: + x3),
Bx = (2x; + 3x3 + 412, 5xy -+ 6xg + 7x3,0),
Cx = {(2xy + 3xo + 4x3, Bxy + 6xo + 7x3,8x + x3).
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2. Ax =(x} + x3, 210 + 3xp + 4x3,0),

Bx={x| + x3,2x; + 3x9 + 4x3,5x1 + 6x0 + 7x3),
Cx={x1+1,2x; + 3x9 +4,5x + 6xa + Tx3).

1. Ax = (3x3 ~ 215 — x3, X0+ 2x3, 35, + 450 + 5x3),
Bx =(3x; — 2x5 — 1, x0 + 2,3x| + 4x2 + 5x3),
Cx=(3x) —2xp — xg,xg + 2x3,0).

8. Ax = (2xy — x9,x + 2x2 + 3,4xy + Bxy + Bx3),
Bx = (2xy — x3, %) + 2xg + 3x3,0),

Cx = (2% = x9,x1 + 2x0 + 3x3, 40 + Bxo + Gxz).

» Ax= (x?+2x2 + 3x3,4x + bxp + 643, 74 + 8xz),
Bx = (x; + 2x9 + 3x3, 4x, + Bxs + 6x3, 7xy + 8x0),

 Cx=(xy+ 2x9+ 3, 4x; + Bxo +6,7x) + 8x0).

30, Ax = {xo + 2x3, 3x; + 4x5 + Bx3, 6x) + 7x0 + 8x3),
Bx = (x2+ 2, 3x; + 4x3 + 5,6x, + 7xs + 8x3),
Cx= (ac“'z3 + 2x3,3x0 + 4x9 + Hx3,6x( + Txa + 8x3).

M. Ax = (2%, 0 — x3,02 + x3),

Bx=(1,x — x3,%x3+ x3),
Cx=(xp, 2 —x3, %+ X3 ).

Banaua 6. Ilyeto ¥ = {x1,x2,%3}, Ax = {xo—x3, X1, x1+x3 },

Bx = { x3,2x3,x) }. Hafitu;

1. ABx. : 17. (A2 + B)x.

L A%k 18. (A2 — B?)x.

3. (A7 = B)x. 19. (28 — A?)x.

4. Blx. M. Bx.

- ;9’2;4 28 M. (B - 24)x.
1At By 2. (A(BQ+A))x‘

8 (B2 + A, B. (AB2)x.

% BAr %, (AB - A)x.

10. B(2A — B)x. 2. 2(B+2A% + B)r.
1. A(2B — A)xr. %. (B(A-B)p.
12. 2(AB + 24)x. 1. (B— A+ B%x.
13, (4 - BYx. 8. (B{A+ B).

W (B—2A%)x. 2. (A+ BA - B)x.
15. BA%x. 30. (3B + 24%)x.

16. (34%+ B)x. M. (B(24+B))x.
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3apava 8. [oxkasartb JHHeHHOCTb., HAATH MaTpuly (B Oasy-
ce (2,7, k), oOpas W siipo onepatopa:
1. ITpoexTupoBanns Ha och Ox.
2. MpoekTuposanus na naockoeTs 2 =0,
3. HpoekTuposanus Ha ock Oz,
4, 3epKabHOTO OTPaXKeHUA OTHOCKHTEABHO NACCKoCcTH Oyz.
5. fIpoextuposanny va och Oy.
. TlpoekTuposanus Ha maockocTh y = (.
7. 3epKanbHOTG OTPaXKEHHA OTHOCHTENBEO MACCKOCTH X — i = (.
8. 3epKaneHOTC OTPAMEHHA OTHOCHTEABRO MMocKoeTH § + 2 = 0.
9. IpoeKTHpoBaHHs Ha NAOCKOCTL ¥ — 2 = ().
10. TTpoeKTHPOBAHHS HA MIOCKOCTL & = v/3X.
1. {Tpoekruponauus na maockocTs Oyz,
12. 3epKaibHORO OTPAXKERHA OTHOCHTEIBHO AROCKoeTH X — 2 = 0.
13. 3epranbHoOro OTpaXKeHHs OTHOCHTENBHO AOCKoCTH Oxy.
{4. Tlosoporta otHocHTEALHO 0cH OXx Ha yroa m/2 B NONOMUTESR-
HOM HaMpaBAeRHH.
15, TIpoekTHpoRanka Ha nrockoeTh X ~ ¢y = 0.
16, T1poekTipoRankd Ha NOCKOCT ¥ + 2 = 0.
17. 3epxaibHOre OTPAXKEHHS OTHOCHTEABHO TAOCKOCT X + & = 0.
18. 3epKanBHOrC OTPAKEHHS CTHOCHTEARHE TIoCKoeTH ¢ — 2 = 0.
19, [lpoektrpoRanun Ha nAocKoeTs X+ ¢ = 0.
M. TpoekTHPOBANHA Ha NNOCKOCTy X — 2 = ).
1. 3epKanbHOro OTPaMKeHUs OTHOCHTENBLHO TNOCKOCTH Y+ 2 =

1. loBopoTa OTHOCHTENEHG 0CH (02 B NOJAOKHTEALHOM HATIpaBJe-
HHY Ha yroa 7/2.

23, TipoeKTHPOBaHHSA Ha NOCKOCTb v3y + 2 =0,

2. 3epKaNTbHOTO OTPaXKeHHs OTHOCHTEMBHO ockocTy Ox2.

25, IlocopoTa B NOAGKHTENLHOM HANPABNEHUH OTHOCHTEJBHO
ocy Oy gayror 7/2.

246, [poexTHPoBAHHS HA MAOCKOETL X + 2 = (.

7. Mpoextnposanus Ka AAOCKOCTL y + 3z = 0.

8. [TpoexTupoBakus Ha TLTOCKOCTs v3x + 2 = 0,

29, FpoekTnpoBaris Ha RAOCKOCTL Vax + y = 0.

30. Tosopota oTHOCHTENbHO ocH 02 B BONOKHTENLHOM HATTPaBie-
HHH Ha yTon m/4.

3. Tpoektuposanus a niockocTs £ — v3z = 0.
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3anaua t0. [MpueecTd KBaapaTHUHYO GOPMY K KAHOHHUECKOMY

BHAY MeTOAoM Jlarpanxa.

1.
) 4xz + 4xpx2 + 8xx — 343 + 43,

. dxs +8xxp +dxxa + xg‘

. 4x7 4 8xyx0 + 4y x5 + 363 — 242

. X3 duyxg + 4y xg + 3x3 + daoxs + 13,
. x5+ dxpxy +4xoxs + 23,

o X3+ 2000 + 21 x5 — 3x2 — Bxpxs — 243,
. x5+ 4x a0 + 2xpxz + a3 + 2xoxp + 43,
. x? +4xx3 — xg — Zxox3 + 4x§.

- %+ 2009 + 2303 + 5.

1. xi

11.
3.
14,
15.
16.
i7.
18.
19.
20.
M.
n.
1.
- 4xt 4+ Bxyxg + 4xyx3 + x5 — 4x2.
25.
26.
27,
28.
.
3.
n.

OO i O W B W

x? +4xix0 +4x1x3 + dxoxs + 4)6‘3‘

T+ dxixg +4xixa + 8)(% + 12x9x3 + 4x§.
4x3 -+ 4x)x0 + 8xyxg + 5x3 + Buoxs + 445
4)(:% +8xixa +4x1x3 + 8x% + 8xoxz + x%‘
4x7 + 8x)x0 + 4x x5 + 5x3 + 8xoxz + 4x3.
xﬁf + dxpx0 +dx x5 + 5x% + 12x0x3 + 7x§
x§ +4x1x2 + 4x1x3 + 843 + 161005 + 7x3.
X%+ 2% X2 + 20105 + Bxg + 10xoxz + 443,

2+ dxyx0 + 2%, x5 + Bx5 + Bxoxg + x3.
X5+ A + x5 4 2xoxg 4+ 443,
xf + 2x1x2 + 2x 183 + 2&’% + dxox3 + xg.
X3+ 4xyx + dxyxz + dxox; + 2x3.
4xt + dxyxo + 4xyxs ~ 345 + 245,
4xf 4+ 8xyxo + dxyx3 + 43,

X2 4 dxxo + 4oy xz + 32 + dxoxy — X2,
1 3 3
xff +4X|)€Q +4x|x3 - x%.

X242y, x0 + 201 x3 — 3x2 — Bxoxs — 4x5.
1 5 3
X3+ dxyxp + 2, x5 + 3xf + 2ioxs — X2

x5+ 4xyx3 — x§ ~ 2x9x3 + 243
x] + 2x01x9 + 2x 103 — x5

X5+ 2x 50 + 2xyx3 + 2x3 + dwaxs + 3x3.

3anauva 11. [Tpusectn kBagpaThunyo dopmy K KaHOHqucm'My '

BHIly OpTOFOHA/IbHLIM NPeoGpasoBaHHeM.

1.
2,

4x§ — 3x2 — 4x,x9 — 4xyx3 + Bxoxs.
dxt + dx5 + x§ — 2x %9 + 2v/3x9x3.
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. Qx? + 2x5 4+ ng + 8xyx0 + Bxyx3 — 8xoxs.

- 2x7 4 913 + 208 — dxyxo + dxoxa.

. —4x1 4x2 + 2x2 dx x0 + Bxyxg — 8xaxs.

. x* +- XQ + 4x3 + 2x|x2 — 2v3x0x3.

. 4x- + 4;»2 + Jc3 + 2x X9 — dx x5+ dxoxs.

. Sx, +x2 - -vc3+ 2V3xyxg ~ xy X3 + V3xaxs.
9. ~x? - xz - 3)‘:q 2x1x9 — BX X5+ Oxaxz.

10. x l 7)(2 +x3—~h|xg-2x;x3—4xgx3.

11. 5‘/§ 24+ 5‘/“_2,\:2 + i@x; + l%—?,'c]xg + x;x3 4+ Xox3.
12, 3x| 7x2 + 3x3 + 8x1x2 — Biyxz — Broxs.

13. x? + 5x§ + x% - 4x|x2 + 5vV3x x5 + vVPxax3.

14. xl + xQ + x3 x.xg - g‘:;.-zxgxg

15, —Qx, + 2} - 2x3 — dxixs + 5V x3 + vV2uax3.

16. —-x, + 5x2 FxQ 4x)x9 + 3x1x3 + 4xoxs.

17. 5+ xQ x3 - 4x1x3 + 4xoxs.

18. —Qx, + 243 — 2x3 + 4xyx9 — 6x k3 + dxoxs.

19. Qx + 3x + st 8x1xe — 4v2x1x3 + 2vPxoxs.

20. ~4x2 + x2 4x3 + 4x(x0 — dx1x3 + dxoxs.

1. oni + I4x2+?x3 10xx9 — \/?JCHC3*‘5\/§X2X3.

1. 3:(? 5x3 + 543 + 4x)xg — xpx3 ~ dxoxs.

3. x +x%+2 +4x|x2+2\/§x|x3-—2w/§x2x3.

u, 2x§ - 3x3 2~/§x;xg — 4xyx3 + 4v3x9x3.

25. x% + x% +x§ + %x;xg + %J@x"g.

2. <+ x3 4 Bxpxo + 4v2x 103 — 2v2xgx3.

1. 5x + ].3)6% + 5)63 + 4x1x2 + 8xgx3

28, 212 +2x2 + 2x3 -IIXQ + 1 xgxg

29, xL + 4x2 + 2:% — dxyxp — 2~/§x;x3 + 4vZxoxs.

3. -Qxl + 5x% — 2x% + dxixp + dx9x3.

M. —3x% + 915 + x5 + 2xyxe + 8xjx3 + 4xox3.

O i G W e S

3anaua 12. HMccnenoBath KpHsyld BTOperc Nopaaka W No-
CTPOHTDb e€e.
f. —x?— P2+ dxy+ 2 —4dy+1=0.
2%+ 247 ~2xy—2x -2y +1=0.
dxy+4x—4y=0.
=22 =2+ 2y —6x+ 6y +3=0.
L33 Ay b +4y+2=0.
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2y —2x -2+ 1 =0,
—xt - —dxy—dx -2y +2=0.
~A4x? — 42 + 2y + 10x —~ 10y + 1 =0,

Ldrytdx—4y—2=0.

2t P2y —8x—8y+1=0.

L+ Pt dxy—Bx—4dy+1=0.
Lty -2y - 2x+ 2y —T7=0.

L 2xy+ 24+ 20 -3=0.

LA 4y 2y + 12+ 29+ 1 =0,
32+ 37+ dxy +8x+ 129+ 1 = 0.
, 24yt —8xy — 200+ 20y +1=0.
L3233y -2y — 6+ 29+ 1 = 0.
L dey+d4x+Hdy+ i =0,

32+ 37 —dxg+bx—4y—7=0.
L —dxy—4x+ 4y +6=0.
50?4542~ 2xy+ 10x— 25+ 1=0.
22+ 2 H4xy +8x+ 8y + 1 =0.
==+ 2+ 2x— 29+ 1 =0,

22+ 2y —4xy—8x+8y+1 =0,
L3243+ 2xy — 12— 4y + 1 =0.
—dxy+8x+8y+1=0.

L2624+ 27— 2xy+6x -6y —6=10.
P dxy A+ 29— 5=0,
CAdxgtdx~4y+4=0.

L3743 - dxy A+ 4y + 1 =0,
L2 —dxyr4x -2+ 1 =0,
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YPABHEHMs
MATEMATHHECKOH (M 3MKy

§ 11.1. TEQPETUMECKME BOIPOCH!

1) Ocuopupie ypaeHeHus. [locTanoBKa KpaeBrx 3alad.

2) Pewenue cmeltiantodl 3a0aun 144 ypaBHEHUA TENJONPOBOS-
HOCTH H BOJIHOBOTO YPAaBHEHHS C OAHOPOANBIMH FPaHK4HbIMH YCAO-
BuAMH MeTonoM Pypre.

3) Caenenne cmellannoll 3a1a4R ¢ HEOIHOPONHBIMI IDAHHYHE] -
MH YCROBHAMH K 33/1a4€ ¢ OAHOPOAHBIMH MPARHYHLIMH YCJOBHAMH,

4) PeluerHe cMELUARHOR 334U MR HEGAHOPOIHOIO ypaBHeHHs.

5} ¥pasHenne Jlanaaca. Peruenne kpaensix 3aaaq Anfl ypapHe-
Hua Jlanaaca B kpyre u B KpyrosoM cekrope Meroaom Gypoe.

§ 44.2. TEQPETHMECKME YRPAMHEHMS

1) TlokasaTs, wro (yHxumus

p{x) + Ply)
ulx,y)= ,
x—y
rae ¢{x), ¥(y) — npouzBOALHLIE HeApephiBHO IuddepeHUnpye-
MEie l',byHKI.lHH, ABAALTCA pellieHAeM YDaBHeHNS
u); - uy
Hpyg = —.
Xy X~y
2) HMaw ToHKHI 0AHOPOIAHBIR CTEPKEHE ¢ TEMNOH3OTHPOBAHHOR
Gokoroll nopepxHocThio. Ha ero koune x =  nonxepxueaetci
TeMIepaTypa, PABHAA HYJI0, & HA KOHNE X = | TeMrepatypa vsme-
useress no sakony w(f,{) = Ae™' { A — nocroauuan ). Hauanshas
Temiepatypa u(x,0) = A% . Hairmu pacnpesesetsie reMAepatypel B
crepokHe npu § > 0.
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3} PelunTb 23a8auy 06 0CTLIBAHHH TOHKORO OAHOPOIHOIO CTEPHK-
A € TEMJOH30AHDOBAHHON GOKOBOH MOBEPXHOCTHIO, ECAH €ro Ha-
yanbHad Temnepartypa u(x,3) = @(x), OIHH KOHEU TENAGHIOMMPO=
pai, @ APYTodi NOAAePKHBACTCA NPH NOCTOAHNGH TeMRepatype.

4) Hajitn craunonaproe pacnpenesieHe TeMNEPATYPbl B KOJb-
ite, OFPAHHSEHHOM ABYMS! KOHLEHTPHUECKHME OKPYAKHOCTSIMH, €C/H Ba
KIMCEOR U3 OKPYIKHOCTEH MOMAEPIKHBACTCA NOCTOARHAS TeMNEpaTypa.

5) Hafith ¢cTaumonapHoe pacripenesiedte TemiepaTypet B cthepu-
ECKOM CJI0€, OTPaHHUYEHHOM CiepaMK, KOTOPbIe HMEIOT 0L UEHTD,
eCAH HA Kaxnoh W3 cdep ROATLPIKHBAETCS MOCTOAHHAS TeMAEPaTypa.

6) INlogobpars petrense 3agauu upuxne

Uy Ty =0 (0<x <1, 0<y< 1),
ulx:f}:G’ u|x=l=y ( <y< 1)
ulg:U:O‘ u|y=I=x ( s‘r“"(wl)

7) Haiitu rapmoniueckyio $yHKUHIO BHYTPH KPYPOBOFO CEKTORA
0<r<R,0< @< o, yI0BIETBOPAIOLLYIO MPAHHYHBIM YCAOBHAM
w(r,0)=ul{r,a)=0, u(R, p) = Ap (A — nocrosuuas).

8) Haiitn pewsenust BONHOBOTO ypaBHEHNS THITA TNIOCKOH BOJIHb]

u=f(i— Ax— By — Cz2)

H CthepHyecKolt BOLI — AT T 2)
u= .
\/m

3} Noxaszatk, 4o ecan dhyakunu #i(x, t) 0 uy(x, {) ABIAOTCH
PELIEHHIMH CMEelUAHHBIX 3aA3% [N OIHOFC W TOTO ke BOJHOBOMO
YPaBHEHHS C OAHUMH W TEMH K€ HYJEBEIMH TPAHHYHBIMH YCJAOBHAMH
H HAYAALHLIMH YCJICBHAMH BHI2 COOTBETCTBCHHO

du
ty|,_g = lx —_ =0
|:..,0 90( )s dt (=0

a
wley =0, S7|_ =0,

T0 cymma (X, )+ uo(x, {) = u(x, ) aBaneTca pelienHeM CMeLan-
HOil 3372l ANA 3TOCG BOAHOBOrO YPaBHEHHS C TEMH 2Ke HYJAEBbIMH
TPAHHYHBLIMH YCOBHSMH H € HAYAJAbHLIMH YCJAOBUAMH BHAA

d
ul(z(} = SO(X), d_!:|f=0 = ",b(x)
g*
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§ 11.3. PACYETHBIE 3AJANMS

3anaua (. Peutute cMewlannyio 3anavy.

1.
2

3.
4.

.
11,

13,
.

13
1.

17.
18.

19,
n.

H B
2.

.
u,

ty =20 wlx, 0y =sindax; a{l( )= w(8,{)=10,
iy = s w(x,0)= 2sin2mx + 3sin3ax;

WO, Hy=u(l, H)=0,

;= 3y u(x,0)=3sin2mx; {0, )= w(7,{)= 0.
oy =20y, u(x,0y=4sin3rx + Hsindry;

w0, D =u2,6)=0.

oty = dey t(x,0)=5sin3xx; w(0,f)=w(6,{)=0.
vy = Tetgy; w{x,0) = 6sin2xx + 7sin3wx;

w0, Y= u(3,6)=0.

oty = Sty w(x, 0y = Tsin2ax; w(0,¢) = u(5,1}=0.
bty = 06ug,; ulx,0)=8sin37x + 9sindax,

w0, £) = u(4,£) =0.

.ty = Bty t(x,0)=9sin3mx; (0, ¢) = u(4,8)=0.
< tiy = Bty tt{x,0) = 10sin 2wy + 3sin 3nx;

w(0,8) = u(5,£)=0.

ty = Tayy w(x,0) = [ sin27x; w(0,t) = w(3,{)= 0.
Uy = Sy uix, 0y = 12sin3nx + Ssindwx;
#(0,£)y = u(6,£)=0.

ty = Bty u{x, M= 13sin3wx; ¢f0,{)=1(2,£) = 0.
Uy = 3uyy w(x,0)= 14sin2xx + 7sin 37k,
w(0,6) = u(7,{)=0.

ty = e ulx,0) = 15sin2mx, w(0,f)=u(l,t)=0.
ty = 2ugy, u(x,0) = 16sin37rx + 9sindnx;

w0,y = w(8,1)=0.

e = ety wlx,0) = 17sin2mwx; w(0,¢) = w(2,£) = 0.
e = 3l u{x, 0y = 18sin37x + 3sindmry;

w0, t)y=u(7,£)=0.

= 3ty (x,0)= 19sin3me; w(0,6) = u(3,{)=0.
uy = By, u{x,0) = 20sin 27x 4 7 sin 37x;

a(0, )= u(6,1)=0,

= Ay uix, 0y =21 sin2xx; u(0, ) = w(4,1)=0.
tr = duyy; uix,0) = 22sin 3rx + Ssindwx;

u(0, £y = u(b,t)y=10.

tr = Sty tt(x,0)=28sin3mx; w(0,¢)=u(5,1)=0.
= By 1{x,0)= 24sin2mrx + 9sin Inx;
(O, = w4, H=0.
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15.
16,

7.
18.

29.
30.

.

10,
11.

12,
13.

14,
15.

16.
17.

iy = By, ulx,0)=25sin2mx; 4({0,¢) = u(6,f) =0,
t; = By, u{x,0) = 26sin3wx + 3Isindnx;,

u(0, 1)y =u(3,1)=0.

Uy = Totgy u(x,0) = 27 sin3mx; w(0,¢) = u(7,£) =0,
iy = 4ty u(x,0) = 28sin2%xx + 5sin3nx;
#(0,)=u(2,1)=0,

dy = 8Buyy; w(x,0)= 29sin2mx; w(0,{)= w(8,£} =0,
;= 3ty w(x,0) = 30sin3xx + 7sindnx;

u( B =u(l,t)=0.

e =Buyee; w(x,0)=31sin3ax; u{0,§)=u(9,£)=0,

3agava 2. Pewints cMelliannylo sagaqy.

oty = 2 u{x,0) = cos3xx + 2cosdmx;

1,00, 1) = (8, ) = 0.

oty =20 u(x,0) = 2cos 2 x; w0, 1) = uy(2,6) = 0.
w = Bty {x,0) = 3cos3nx + 4cosdnx;

#(0,1) = w7, 6)=0.

o 1y = 3y u(x,0) = 4cos 3mx; 1,(0,8) = 4 (3,6)= 0.
oty = Bl u(x,0)=5cos27x + 6cos 3y,

2,0, 1) = u,(6,¢)=0.

s Uy = Ay wlx,0)=6cos2mx; w0, £) = u (4, £y =0,
iy = A w(x,0)=7cos3nx + 8cosdnx;

t{0,8) = u(5,1)=0.

v Uy = Blbyr; t(x,0)=8cos3mx; 4, 40,1)=u,d5,£)=0.
., Hy =6y t(x,0)=9cos2mrx + 10 cos 3nx;

10,6y = u (4,6y= 10,

iy = Butyy; w(x,0y= 10cos27x; ud0,8) = uy(6,6)=0.
dy = Bty #{x,0)=11cos3rx+ 12cosdnx:

1 (0,8) = 1,(3,{)= 0.

#y = Tige, {x,0) = 12cos3mx; 0 (0,6) = u,{7,6)=0.
Uy = 4ty ulx,0) = 13cos 2mx + 14 cos 37x;

w0, 6Y=u 2,8y = 0.

U = By u{x,0) = 14cos2mx; uy(0,1) = u,(8,1)=0.
Uy = 3ty 4(x,0) = 1bcos3mx + 16 cosdmy;

A0, )=udli)y=0,

;= Otge; ulx,0) = 16cos 3mx; ud0,4) = u,(9,¢)=0,
= iy, ulx,0)= 17 cos3mx + 18 cosdnryx;
0,8y = 1,2, 1) = 0.
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18. u, =4y, #(x,0) = 18cos 3nx: 0, 8) = u(6,6)=¢
19. u, =7u,,. 4(x,0) = [9cos 2mx + 20 cos3mx;

Ul )= u(3,£)=0.
W. 4, =5u,,: #(x,0) = 20 cos 27x: (0,8} = u(5,t)y=10
U, 4= 6u,,: u{x,0) = 2[ cos 37x + 29 cosdmx;

ue0,1) = uf4,¢)=0,
0. u; = 6u,,: x,0)y= 22¢c083mx; u{Lt)y=u4,t)=0.
B, a4 =5y, w(x,0) = 23 cos 27x + 24 cos 3mx;

ud0,8) = uy(5,6) =0,
W oy =7y, u{x,0) = 24 cos 2rrx: 10, 1) = 1,(3, =90,
5. =4y, {x,0)=25¢c0837x + 26 cos4mx;

uxl(0,1) = u,(6,1) = ¢,
2. u; =8u,,: a(x,0) = 26 cos 3rx; 40, f) = ud2,8y=0.
M. u =3u,,; u(x,0) = 27 cos 27 x + 28 cos3mx;

uel0,8) = u(7,1) =0,
8. u,=9u,,: #{x,0) = 28 cos 27x, ue(0, £y = u(1,0) = 0.
29w, =9u,,; t(x,0}=20cos 2y + 30cos3mx:

el t) = u (1, 1)=0.
0 oy =3u,,; t(x,0)= 30cos 27x; 4 0,f) = ul7,6)=0.
M. ou,=2u,,; u(x,0)=31c033?rx+cos41rx; u,(O,c‘)——-ux(G,!):O.

3anava 3. Peymute CMeLIaHHYIo 3aavy.

s = 2up u(x,0) = 19sin drx; w(0,6)=0, u(0,5,£)=0,
- = Bu,, u(x,0)= 8cosnx; u(0,4)=0, ullh)y=0, -
o U= 8Buye; u(x,0) = 17 sin 37wx; w(0,6)=0, w251 =0,
= M= Uy w(x,0) = 6cos9ry; ud0,1Y=0, u{3,5;4)=0,

- 8 =duy,: u(x,0)= 15sin 3mx; 40, y=10, (4,5, 1)=0,
- U= 2w u(x,0) = 4cos OFX; u0,£) =0, w(3,5,t)=9.
« 4= 3uy; u(x,0) = 13sin orx; u(0,4)=0, l2,5:£)=0.
s WS e w(x,0) = 2cos Ty u{0,)=0, (1,5 t)y=0.
iy = Buyy, u#{x,0) = 19sin 37x; u(0,6) =90, u{0,5,1)=0.
s W= u(x,0) = Bcosbrx; 100, 1) =0, ull,5;ty=0.

- U = Buye; u(x,0)= |7sin 3ax; w(0,£) =0, u,(2,5,£)=0,
» U= i u(x,0) = 6 cos 7wx; w0, ) = 0, u(3,5;¢)=0.
c W=l a(x,0) = 15sin97x; w0,2)=0, u4,5:0)=0,

mwwmmhumus

ol o il
Al ot iy

W u=3u,: ulx,0)= 4¢osdrx; u (0, 1}=0, u(3,5; fy=40..
5. u=7u,: u(x,0) = 13sin 3w w(0,8) = 0,u,2516=0.
16, 1, =9u,,: x,0) = 12c0s3mrx; u(0,£)=0, u(l1,5;1y=0,
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11 i = 2y w{x,0)=9sin7wy; w(0,1) =0, u2,5,1)=0.

8. ar = Butyy; t{x, )= 1Bcos mx; u (0, 1) =10, u(3,5,¢t)=0.

19w = 8uy, w(x,0y=Tsin3rx; w0, )=0, u,{4,5:4)=0.

20. u; = gty (X, 00 = 16cosOmx; u, (0, 2y=0, u(3,5;{)= 0.

M. oy = 4ty ulx,0)=5sindax; w(0,£)=0, uy2,5;1)=0.

1. = 2ty u(x,0) = 14 cosbax; u (0, 0)=0, u( 1,5, 6)=0.

23. u; = 3ty t{x,0) = 3sinbrx; &0, ) =0, uy(0,5;¢)= 0.

Wy = by, w(x,0) = 2c087mx; u,0,6)=0, u(1,5,£)=0.

B, oty = by w(x,0)=9sin3nx; w(0,£) =0, u,(2,5.6)=0.

W vy =ty lx,0) = 18cosdax; ud0,1)=0, u(3,5,t)= 0.

M.y = 0uyy; a(x,0)y=7sin3zx; u(0,1)=10, u,(4,5¢)=0.

8. uy = 2u,,; w(x,0)= 16cos Tax; u,d0,8) =0, u(3,5;t)=0.

219 4y =y, (X, 0)=05sin%7x; u(0, ) =0, u(2,5,{}=0

30. 1y = 3uy,; w(x,0)= 14 cosbrx; u 0,6} =0, u(1,5,£)=0

M. uy = Tuyy; a(x,0y=3sin3ax; u(M, () =0, u0,5;¢)=0
3anaua 4. Peluuts cMelianKyto 3axayvy.

. w4 = %u,,: B w = Tu,,;
w{x,0) = bsin2zxx— I +3x; w{x,0)=6Bsin3rx+8-3x;
al0, )= -1, u(2,{)=2>5. w(0,8)=8, u(4, )= -4,

2. u; = 8uy,; 9. up = Aty
#(x,0)=6sin3rx+2—3x; 4(x,0)=bsindax—9+5x;
u(0,t)=2, u(3,t)= -7. (0, )=~9, w(2,t)=1.

3 b= Ty, 10. u;, = 3u,,:
u{x,0)="7sin2rx-—-3+4x, ufx,0)=4sindbrx+9—4x;
w0, £y=—-3, u(l,H)=1. u(0,6)=9, u(3, )= -3.

4 Uy = ﬁuxx; 11. ity = 21‘.{“-;
#{x,0) =8Bsindnrx+4—5x; t{x,}) = Isinbax—8+4bx;
u(0,6y=4, u(2,{)= ~6. w0,ty=-8, u(2,1)=2

5. uy = Dy 12, 4, = 3u,.;
u(x,0)=9sin3mrx —5+2x; u(x,0)=2sin4xx+7 - bx;
u(0,§)= ~5, (3, )= 1. w0, =7, u(l,t)=2

& uy=Ou,.: 13. u; = buy,;
a{x,0)=8sin37rx+6—2x; u(x,0} = 3sin37x—6+4x;
(0,1} =16, u(d,{)= -2, w(0,0)=—-6, w(3,1)=6

7. uy = 8uy,; 14, u; = 6uyy;
u(x,0)y=T7sin2rx—7+3x; u(x,0)=4sin4dmrx+5—4x;

w0, )= =7, w(3,4) = 2. w(0,8) =5, u(2,£) = —3.
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15,

1.

17.
18,
19.
n.

M.

2.

{.
.ty = fgu“ +e % sin4x.

B WA e W B

iy == 8y
w(x,0) = bsin2xx—4+43x;
w0, 6)=—4, u{t )= -1,
ui‘:?uxx;
u(x,0)=6sin3xx+3+2x;
w0, £y=3,

w2, H=7.

e = Oty
u(x,0)=T7sindrx — 2+ x;
w0,1y=-2, w3, )= 1.
uy = 2y,

wx, = 8sinTrx+ 1 —x;
a(0, 6y =1, u(2,{)=—1.
e = 4tgy;

#(x,0) =9sin37xr~1—2x;
(0, 8)=—1, u(1,ty=-3.
e = Gt

w(x,0) = 8sindmrx+3-4x;
w0, ) =3, u(2,1)= -5,
e = Ty,

u(x,0) = 7sin3rx—5+6ux;
w(@, )= -5, u(l,i)=1.

oty =8ty

w(x,0)= 6sin2rx+7 - 5x;
w(0,8y=7, u(2,t)=-3.
ty =By,

w(x,0)= 5sin3rx—-9+4x;
wl0,y=~9, u(3,4)=3.

i,

15,

26.

27,

28,

n.

30.

i,

urzguxx;
u(x,0)=4sin31rx+8-3x;
u(0,)=8, w(2,1)= 2,

thy = Tty

#(x,0) = 3sin 27 x ~ 642y
w0, 1) = ~6, (3,1} =0,
ty = Bityy;
t(x,0)=2sindnx + 4 + x:
u(0,6y=4, u(4,{/)=8.

ty = Ollyy;
ulx,0)=3sindrr —2— x;
a0, )= =2, u(3,t)= -5.
= 3dge;
w(x,0)=4sindrx+3—2x;
a0, ) =3, u(2,t)=—-1.
e = Quyy;
uw(x,0)=5sin7rx—1—3x;
w(Q, 6y =—1, u(l, t)y= -4
= 4

w{x, 0y =6sindnrx+2—4x;
0,8y =2, u(2,fy= -6,
e = Bty
u{x,0)=7sin3Jnx—4-0x;
w(0,{)=—4, u(l,{)=—-9.

3agaua 5. Pewnrp cMemwannyo 3afauy L5 ZaHHOTO HeONHO-
POIHOTG YPABHERHA TENONPOBOAHOCTH C HYAEBEIMHE HAYAILHBIM H
rpaHHuHBIMH yerosHaMH u(x,0) = 0; u(0,4} =0, u{m,{)=0.

= %un + 5sin2fsin3x.

iy = iuxx-‘r 10cos 3fsin2x.
. U= Qg+ Te" 13 sin3x.
. u;=%uxx+lf)sin3rsin4x.

\ U = jlye + 26" sin2x.
L= %uﬂ-k?cosfsin 3x.

8.
y.

10.

1.
12,
13.

4.

;= Bu, + 8 ¥ sindx.
e =ty + 55in 2t sin 2x.

Ut = §iie + 3e~* sin 3x.

1= 15t 10cos3tsindx.
1, = Dty + 6e™ ¥ 5in 3x.
U= s'—,u,;Jc + 2sintsin3x.

= ety + 40~ sindx.



YpaaHERIA RAMEMAMLLLCKON PuIuKH 217

15. 1y = gttt 10cos3tsin3x. M. u; = Su,, + 3¢~ sin2x.
1. u; = 4ty + 5" sindr. . wy = fu. + 10sin 3fsin 3x.
1 T
i, u; = Euxx%-?s;m fs;n 4x. 3. = %uu + 3¢~ sindx.
.= Uy eV sin2x,
8. ‘}u’“ € Tsinex 2. u = bu,. +5cos2fsin2x.
19, u; = gityr + 5cos2¢8in 3x. _ 24t
A 28, uy = Bu,, +2e M sin2x.
20. s = Tute + 4e™%% sin 3x. 29. ;= tu,, + 5sin2tsindx
M, oy = %ux,+105in3tsin2x‘ SR U ) ’
.y -3 o 30, 2 = tu,, + 4e 5 5in 9x
2. Uy = Gy + 27 sin3x. s W= gl .
8. w = fgu+5cos2sindx, M. w = fgite + 2cosisindx.

3anaua 6. Pewurs cmeltantyio 3anauy.
{u= %um+ Beos2fsin2x; u{x,0)=sindx;
a0, )= u(r, £)=0,
Loy = %u” + 5sin2fsin3x; u(x,0) = 2sin9x;
w0, y=u(m, £)=0.
3.y = %u“ + 10cos 3¢ sin4x; u(x,0) = 3sin 16x;
w0,y =u(m, £)=10.
4 u = Q—ISuH + 10sin 3¢ sin bx; u(x,0) = 4sin 10x;
0,1y =u(m, {)=0.
Loup = —%uxx + 17 cos 4{sin6x; w(x,0) = 5sin 18x;
0,8y =u(m, t)y=0.
§ u = %uxx + 17sin4¢sin2x; u{x,0) = 6sin8x;
w0, )=u(x,t)=0.
I.u = ,—';arM + 26 ¢cos 5t sindx; u(x,0) = 7 sin6ax:
(0,8} = u(m,£)=10.
8. u = T‘guﬂ + 26sin 5 sindx; u(x,0) = 8sin 12x;
w(0,t)=u{m, t)y=10.
9. ;= gz + 37 cos 64 sinSx; #(x,0) = 9sin20x;
u(0, ) = u(m,£)= 0.
10. ;= i, + 37 sin 6¢ sin 6x; u(x, 0) = 10sin 12x;
w0, )= u(r, £)=0,
1" uy= iuﬂ + 26 cos 5¢sin 2x; u(x,0) = Ll sinbyx;
w(0,8) = u(w, )= 0.
1. u, = %uﬂ + 26 sin 5t sin 3x; u(x, 0} = [2sin 12x;
w0, Hy=u(m, {)=0.
3. 4, = i]—ﬁuxx + 17 cosdtsindx; ulx,0) = 13sin8x;
w0,y =w(m, t)y=0.
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. o= %u“ + I7sind¢sin5x: u{x,0) = 14sin 15x;
(0, 8)y= w(m, t)y=0.

15. u, = 364 + 10 cos 3 sin by u(x,0) = 15sin 18x:
w0,1)=u{r, £)=0.

16, u; = %u” + 10sin 3¢ sin 2x; w(x,0) = 16sindx;
w0, 8)=u(w,ty=0.

1. u; = %u”+5c052tsin 3x; #{x,0) = 17 sin 9x:
u(0,8) = u(m,1)=0.

8. u = ﬁu” + 5sin 2¢sin4x; u(x,0) = [8sin [6x;
WO, )= u(n,f)=0,

19, 4, = 2—]5uxx + 10 cos 3¢ sin 5x; u(x,0) = 19sin 10x;
(0, 8) = u(n, f)=0.

0. 4= %uu + 10sin 3¢ sin 6x; u(x,0) = 20 sin 18x;
#(0,f) = u(m, t)= 0.

Moy = }un + 17 cos df sin 2x: u(x,0) = 21 sin 8x;
u(0,8)=u(m, f)=0.

oy = éuxx + 17 sin 4£sin3x; u(x,0) = 22sin 6x;
(0,8} = u(m, t)y=0.

2oy = éum + 26 cos 5¢ sin 4x; u(x,0) = 23sin 12x:
u(0,8) = u(x, £y = 0.

WU oy = g,%un + 26 sin 5¢ sin 5x: u(x,0) = 24 5in 20x;
#(0,8) = u(n, )= 0.

25, u, = gfguu + 37 cos 61 sin 6x; u(x,0) = 25sin [2x;
4(0,8)= u(m, £) =0,

2%, u, = %um + 37 sin 67 sin 2x; u(x,0) = 26 sin 6x:
wO0,8)=u(n, t)=0.

ooy = %un + 26 sin 5¢ sin 3x; u(x,0) = 27 sin 12x;
w(0,8)=u(m, )= 0.

8.y = éuxx + 26 cos 5f sin 4x; u(x,0) = 28sin 8x;
w0, 8) = u(m, t)=0.

D oy = %uﬂ + 17 sin 4£ sin 6x; u(x,0) = 20 sin 18x;
w0, )= u(n,)=0,

30. 4, = %uu + 17 cos 4¢sinBx;
#(x,0) = 30sin 20x:
w(0,8)=u(n, )= (.

M. wr = fuy -+ 10sin 3¢ sin 4x:
w(x,0) = 31 sin 8x;
u(0,f)=wm, )=0,
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.
.
1.
1.
1.
15.
1.
1.

18.

3anava 7. Pewintb cMelwankyio 3anauy.

L= ‘%ﬁuﬂ + 5s5in 2fsinbx;

t(x,0)=sin12x + 7+ 3x; (0, 1) = @, u(w, {)=4dx.

o M= it + 5oos 2¢sin 2u;

w(x,0)=2sinbx ~ 7+ 2x; w(0,{}= -7, u(n, )= ~x.

s = %un + 10sin 3f sin3x;

wle, M= 3sin 120+ 27 — x; w(0,1) =27, w{w, )=,

L= %u“ + 10cos 3¢ sindx;

w{x,0)=4sin8x — 27 + k; (0, ¢) = =27, u(w,t}= —7.

L= g‘gun'+ 17 sin 4¢ sin 5x;

o(x,0)=5sin 155 + 37 — 2x; (0, )= 3x, w(w, t)=m.

. Uy = g%uxx 4 17 cos 4¢ sin6Gx;

w(x,0)=6sin24x — 47 + 2x; {0, )= —dw, w(w, i) = ~2m.

TS %uu + 26 sin Bt sin 2x;

wW{x,0)=T7sin8x + 4w — 3x; u(0, )= 4m, w{m, f)=m.

TS éuu + 26 cos H¢ sin 3x;

u(x,0)=8sin9x — 37 + 3x; w(0, 1) = =3, u(w, {}=0.

. Uy = sty + 37 sin6f sin 4x;

wlx,0)=9sin8x + 57 — dx; (3, £)=5x, u(mw, t)=m.

U = i.lguﬂ+37cosﬁtsin5x;

ubx, 0y = 10sin F0x — 57 -+ 4ux; w(0, )= —dm, u(m, {)=—wn.
= %uﬂ + 26 sin 51 sin 6x;

wlx,0)=1sin18x+ 7 —2x; (0, 1)=7, u(7, )= —7.
4y = Jige + 26 cos 5 sin 2x;

w(x,0) = 12sindx + 27 = 3x; u(0,#) =27, w(m, 1) = —7.
oy = %uﬂ + 17 sin 44 sin 3x;

w(x,0)= 13sinbx + 37 — 4x; w(0,f}y=3n, w7, )= —7.
U = ,—'ﬁu,;x+ 17 cosdtsindx;

e, 0= 14sin8x +4r ~5x; (0, fy=dx, u(m,{}=—n.
Ut = g5itee + 105sin 3¢ sin5x;

wlx, 0= 156sin 15x + 57 — 6x; (0, §) = 5x, wlm, Y= —7.
= %uﬂ + 10 cos 3¢ sin 3x;

u(x,0)= 16sinbx — B+ 6x: w(0,8) = —bm, w(m, t)=m.
Hy = %uxx+5sin2tsin2x;

a(x,0) = 17sinbx — 47w + bx; (0, f) = —47, w(w, ()= 7.
= %uxx+50052{sin3x;

#(x,0)=[8sin9x — 3n + 4x;

w0,y = —3mx, w(w, t)y=m.
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19.
20,
.
.
.
4.
1.
2.
2.
28.
29.
30.

31.

Uy = gl +10sin 3¢ sin dx;

e, )= 19sin 12x - 27 + 3x; w0, 8)= =27, u(m,{) = 7.
;= -%uu + 10cos 3 sinbur;

w{x, )= 20sin10x — 7w+ 2x; 0, 1) = —7, w{m, )= =.

i = %u“ + 17sin4fsin6x;

wlx,0y=21sin12x + 57 — 3x; (0, {) = D, w{mw, t) =27,
My = %un + {7 cos4fsin2x;

ulx,0) = 22sin8x - b + 4x; u(0,fy = —bx, u(m,t)= ~n.
u = éuxx+265in5tsin3x;

u(x, 0= 23sin 12x ¥ 47 — 4 w(0, £y =47, u(m, )= Q.
W= ,lﬁuxx+26c055t‘sin4x;

w(x,0)=24sin 16x —4nx + bx; (0, §) = —4n, w{m, ) = 7.
;= %u,x+375in6tsin5x:

u{x,0)=25sin 1bx + 37 — 5x; (0, {) =37, w(7w, )= —2m.
Up = g%t + 37 cos 6/ 5in bx;

u(x,0) = 26sin 18x — 3x + 6x;, w(0,{)= =37, w(m, )= 3~n.
U = Jur, + 26sin 5 sin 2x;

w{x,0) = 27sin10x + 27 — 6x; (0, £y =27, w7, )= —4n.
iy = %uxx+26c055tsin3x;

t{x,0)=28sin 15y — 2 + 2x; (0,8} =27, w{m, {} = 0.
= I—lﬁ-u” + 17 sin4¢sin 4x;

wx,0)=29sin20x + 7 — x; w(G, =7, w{7,t)=10,

u = %u” + 17 cos4¢sinbx;

w(x,N=30sin20x - w4+ x, w0, 8)= ~7, g7, =0,

Uy = %um + {0sin3¢sinbx;

w(x,0y=31sin24x+nm+x; (0, 8)=7, u(x, ) =2m.

3apava 8. Haifitu pemenne ypaerenun Jlannaca Au = (G e

kpyrogoM cektope 0 < r < I, 0 < ¢ < a (r, ¢ — noasprble
KOOpAHAATHl, & < 21r), HA TPAHHLE KOTOPOrO HCKOMan (DYHKUMS
#(r, ) YIOBNETBOPRET CAEHAYIORIHM YCAOBHSIM:

1.
u(l,p)=2c0820; u,(r,0) = n,(r,m)=0.
.4l p)=3cos15¢; u,(r,0)=0, u(r,#/6)= 0.
cull, )= 4sinl4p; wlr,0y=0, uplr,m/4)=0.
cull, ) =5sin3p; u(r,0y=ulr,2a/3)=0,
(o) =6cosbip; uy(r,0) = uy (r,7n/6)=10.

L ull, ) =T7cos 10¢; u,lr,0) =0, u(r,w/4)=0.

g G W e W B

ull, ) =sinbp; u(r,0)=u(r,n/3)=10.
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< u(l,p)y=8sin7; ul(r,0) =0, up(r,n/2}=0.
u(l,p)y=9sindyp; u(r,0) = u{r,3n/4)=0.

1.
11.
12,
13.
14.
15.
16.
17.
18.
1%,
20,
M.
11,
3.
. u(l, )= 24sin 10p; u(r,0)=0, u,(r,7/4)= 0.
25.
2.
7.
28.
29,
30.
3.

u(l, )= 10cosdy; uy(r,0) = uy(r,57/4) = 0.
ull, )= licosdy; uy(r,0)=0, u(r,7/2)=0.
u(l, )= 12sin3p; ulr,0)=0, u,{r,37/2)=0.
u(l, )= 13sinby; wfr,0) = ufr, 5n/6} = 0.
u(l, o) = ldcos 3p; uy(r,0)= u,(r,4n/3)=0.
u(l, ) = 15cos@; uy(r,0)=0, u(r,37/2)=0.
u(l, ) = 16sin 21y, u(r,0) =0, u,{r,n/6)=0.
w1, )= 17sin%; u(r,0) = u(r,x/3)=0.
u(l, o} = 18cosdp; u, (r,0) = u, (r, 7} =0.
u(l, )= 19cos2l; uy,(r,0)=0, u(r, x/6)=0.
w(l, @)= 20sin 15p; a{r,0)=0, uy(r,7/6)=0.
u(l,)=21sinbgp; u(r,0)= u(r,27x/3)=0.
ull,p)=22cos 12¢; u,(r,0) = uy(r,x/3)= 0.
u(l, ) =23cos l4yp; uy(r,0)=0, u(r,7/4)= 0.

ull, )= 2bsin3¢p; u(r,0)=u(r,n)=20.
u(1, ) = 26c0s3p; uy(r,0) = u,(r,57/3) = 0.
w(l, ) =27cos7p; u,l(r,0)=ulr,7/2)=0,
u(l, )= 28sindy; w(r,0)=0, u,(r,7/2)=0.
w(l,¢)=29sin3@; u(r,0) = u(r,5x/3)= 0.
u(l,p)=30cosdp; uy(r,0)= uylr,77/4)=0.
u(1,p) =3l cosIp; uy(r,0) =0, u(r,3n/2)=0.

3anasa 9. Pewnrs 3apauy Jvpuxne nan ypasHenus Jlanaaca

An=0srpyre 0 £ r < 1,0 € ¢ < 27 (r, ¢ — nonAp-
Hbl€ KOOPAHHATHI), HA TPAHKALE KOTOPOro HeKoMan dyHkunda ulr, @}
HMeeT caenyIolHe 3HaYeHHA:

1.

08 i S W R WO S

u(l,g)=cos9p. 10. u(1, ) = 10sin3¢p.
u(i, )= 2sin8p, 1f. u{l,p)=11cos4p.
L u(l,p)=3cos 7. 1. u(1,p) = 12sin5¢p.
(1, p)=4sinbp. 13. u{l,p) = 13cosbyp.
. #(1,)=5¢co0s5p. 4. u(l, )= l4sinTep.
. u(t,p)=06sindp. 15, u(l,p) = 15c0s8¢p.
. u(l,p)="7cos3p. 16, u(l,p)= 16sin9p.
. u(l,p)=8sin2¢p. 17. u(1,p) = 17 cos9¢p.
. {1, ) =9cos2¢p. 18. u(l, @)= 18sin8¢p.
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1.
0.
.
n.
n.
u,
25,

a(l, )= 19casTp.
u(l,py=20sinbp.
u(l, )= 2t cosSp.
w(l,p)y=22sin4yp.
wll, )= 23cos3p.
a(l, )= 24sin2¢p.
w(l,py=25¢cos2p.

6.
1.
18.
29,
3.
3.

u(l, )= 26sin3yp.
u(l, @)= 27 cos 4.
ull, )= 28sinbyp,
u{l, )= 29cos6¢.
w(l,¢)=30sin7p.

u(1,9)=31cos8¢+32sin9yp.

3anaua 10. Pewuts cMeliauuyo 3atagy.

TV NI

u(x,0)=sinwx;
H;(I,O) = 0;
w(0, )= u(b,)=0.

oty =644y,

u(x,0y=10;
t(x,0)=8rsinnx;
w0, )= u(6,1)=0.

o Uy = 401,

u(x,0) = 3sin2xx;
wx,0)=10;
w0, 8= u{4,)=0.

gy = 300,

w(x,0)=0;
t{x,0)= 12wsin 27x;
W0, )= u(b,t)y=10.

 Hp = 25uxx;

w{x, () = Bsindnx;
udx,0)=0;
w0, )= u(3, )= 0.

=164,

w{x,0)=10;
i (x,0) = 127 sin3mx;
(0, 8)=u{d,{}=0.

U= guﬂ;

w{x,0)=Tsindrx;
udx,0)=10;
w0, H)=ui2,H)=0.

8.

10.

11.

1.

13.

1.

U = dttyy;
u(x,0)=10;
u(x,0)=8wsindmx,
WO t)=w(3,)=0.

o Wy = My

#(x,0)=9sinbrx,;
u(x,0)=10;

(0, Hy=u(t, t)y=10.
ti-—= ey
w(x,0y=10;

ty(x,0) = 5sinbrx,
a(0, 1y = u(3,1)=0.
Ui = ity
u{x,0)= 1lsinbrx;
ux, 0y =0;
w(0,t)=u(2,{)y=0.
i = Nigy;
u(x,0)y=10
ufx,0)= 18msinbmx;
u(0, )= wul(l,t)=10,
g = 160y ;

u(x,0) = 13sinbnx;
ug(x,0)=0;
u(Hy=u(3,1)=0,
Uge = 2Dl ey
u(x,0)=0;

u(x, 0) = 257 sin brx;
w0, 1y=u(2,8)=0.
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15.

14.

i1

18.

1.

20,

2.

.

ty = 36u gy ;

4(x,0)= 15sindrx;
ux,0y=0;

(0, ()= u(d,ty= 10,
ty = 490,y ;
w(x,0)y=0;

u(x,0)= 2Brsindrx;
w0 =u(3,1y=0.
e = B4ty

u(x,0y= 17sin37x;
udx,0)=0;

4O, fy=u(5,t)=10.
= 8luy,;
u(x,0)=0;

udx,0)= 277 sin 3wx;
w0, )= u(4,1)=20.
Uit = Hyp,

u{x,0)= 19sin7nrx;
ulx,0)=0;
ul0,)y=u(2,5)=0,
Uy = 4y,
ulx,0)=10;

ax,0)= l4rsin77x;
w0, y=ul(l,1)=0,
Ug = Mty

u(x,0)= 21 sinbmx;
u(x,0)=0;
u(0,)=u(3,/)=0.
tty; = 1615
u(x,0)=10;

ulx,0) = 247 sin6rmx;
a0 y=u(2,1)=10.

- Uy = 25uxx;

u(x,0) =23 sindnx,
u!(xio) = 0;

(0, fy=u(4,8)=0.

24,

2.

26.

27,

8.

29,

30.

3.

i = 36y,
wlx,0)=10;

t(x,0) = 307 sin Srx;
{0, )= u(3,1)=0.
uy = 4%,
u(x,0)=25sindrx;
wi(x,0y=10;

w0 £y = w(5,)=0.
Uy = 64uy,

w(x, N =0;
ulx,0y= 32xsindrx;
Wl {y=u(4,()=0.
by = Blaty,;

#{x,0) =27 sin 3rx;
ui(x,0)=0;

w0, 6) = u(6,1)=0.
by = Hyx,

ulx, =0,
ul(x,0) = 3xsin3mx;
u(0,£y=u(b,t)=10.
tn = 4ay;
u(x,0)=29sin27x;
ux,0)=0;

w0, )= u(7,t)y=0.
i = Niyy;
u(x,0)=0;
ux,0)=6nsin27x,
u(0, £y = u(6,)= 0.
ty = 160,y
u(x,0)=31sin7x;
ulx,0)=0;

u(Q,£) = u(8,£)= 0.
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3anaua 11. PellHtb cmeitiannyio 3a2a4y.

iy =8l
u(l0, )= u(5 ) =0,
ufx,0)=sinmTx,

u(x,0)= 18wsin2ax.

o Uy = Bty

a0, )= u(6,1)=10;
w(x,0)=2sinnx,
ux,0)=8rnsinzx.
.ty =49,

w(0, )y = w(4,t)y=0;
u{x,0) = 3sin2mx,

ux,0)=2lxsindnx.

.ty = 3By
u(0,{) = u(5,f)=0;
u(x,0)= 4sin27x,

up(x,0) = 27 sin 2nx.

o lpr = 25Uy
w0, y=u(3,1)=10;
u{x,0)=5sin3nx,

tx,0)=20msindmx.

.ty = 16u,y,
w(0, )= u(4,t)=0;
#{x,0) = 6sindnx,

ufdx,0)= 127 sin 3wx.

o Uy = Qi
w0, H=u2 H=0,;
u(x,0)=7sindnx,

ay(x,0) = 157 sin57x.

» U = 4“)::(;

a0, )= uw(3,6)=0;
w(x,0) = 8sindrx,
uy{x,0) = Brsindnx.
o g = Uy,
wl0,y=u{l,t)=0;
u{x,0) = 9sinbnx,
t(x,0) = 6w sinbwx.

10.

1.

11.

13,

14,

15.

16,

17.

by = Wyxs
w(0,f)y=u(3,1)=0;
#(x,0y= Wsinbrx,
u(x,0)y=bmsindmx.
Hy = 4“;):;

(0, )= u(2,£)=0;
u(x,0) = 11sinbnx,
udx,0) = 127 sinbrx.
ey = Nty

w0, y=ua(l, t)=0;
u{x,0) = 12sinbrx,
tlx,0)= 18w sinbmx.
g = 16843
w(0,1)=u(3,6)= O
t(x,0)= 13sin5nx,
ufx,0)= 207 sinbwx.
s = 200y ;

w(0,0) = u(2,8)=0;
u{x, ) = 4 sin bmx,
tiy(x,0) = 257 sinbwx.
g = 36Uy,

w(0, ) =u(1,{)=0;
u(x,0)= 15sindnx,
u:(x,0) = 24w sindrx.
i = 49, ;

w0, 1)y=w(3,1)=0;
u(x,0)= 16sin4nx,
u(x,0)=28rsindnx.
ty = 64uyy,

(0, ) = ul(B, )= 0;
u(x,0)y= 17sin37x,
t(x,0) = 247 sin 3mx.
g = 8lityy;

WO, y=u(4,1Y=10;
u(x, 0y = 18sin3nx,
u(x,0) = 277w sin 3rx.
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19. by = Uy
w(0,ty=u(2,)=10;
u#{x,0)=19sin7rx,
wlx,0y=7nsin7rx.

10, iy — 4uﬂ;

(0, H)=u(l, t)y=10,
w{x,0)=20sin7rx,

ux,0y= l4mwsin77x.

U, oy =y,
#(0,{)=u(3,4)=0,
u(x,0)y =2} sinbmx,

t(x,0) = I18wsinbmx.

2. Uy = lﬁum;
u(0,fy=u(2,¢)=0;
u(x,0)=22sinb7x,

ux, 0y =247 sinbax.

8. uy=2Huy,;
w0, )= u(4,£)=0;
u(x,0) = 23sinbmx,

uy(x,0)=25rsinSnx.

M. a4y = 361y, ;
w(0,1) = u(3,{)=0;
u(x,0) = 24 sin5nx,

u(x,0)= 307 sinS57x.

25, Uy = 4911”;
w0, £y=u(b,t)=0;
u(x,0) = 25sindnx,

u(x,0)=28rsindwx.

2.

27.

18,

1.

.

ty = 6duyy;

(G )= u(4,4)=0;
u(x,0)= 26sindnx,
wy{x,0)=32nsin4nx.
ty = 8luyy,

u(0,{) = u(6,4) =0,
wul{x,0) = 27 sin 3mx,
ufx,0)= 277 sin 3mx.
B = Hyx,

w0, £) = u(b,t)y=0;
u{x,0) = 28sin 37 x,
u(x,0) = 3rsin3mrx.
iy = dttyy;

w(C, fy=u(7,ty=0;
u{x,0) = 29sin2xx,
tlx,0)= 4xwsin27x.

Lty = ety

w(0, £y = u(6,) =0,
u(x,0)= 30sin2rx,
tx,0) = 6wsin27x.
Uy = 16ty
u(0,1)= u(8,1)=.0;
ulx,0y=3lsinax,
u(x,0)=4wrsinnx.

3apawa 12. Pewsurs CMBLU&HHYIO. 3ajauy.
1. wy = 64itye; ug0,8) = 2,(6,8) = 0; (x,0) = 0, uy(x,0) =

= 8T COSTX.

1, Ui = Sluxx; ux(O,t) = ux(5,l) = 0, u(x,O) = 2coswx,

w(x,0)= 0.

3wy = 36uy,; w 0,6 = ud5,8) = 0; u(x,0) = 0, 4(x,0)=

= 127cos2nmx.
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11.

12.

13.

14.

15,

16,

17.

18.

19.

0.

.

2.

ity = AQue wd0,8) = wl4,t) = O w{x,0) = 4cos2ry

ax,0)=10.

oty = A6t 4 (0,8) = w4, ) = 05 u(x,0) = 0, ufx,0)=

= 12rcos3nx.

vty = 2Buy, w08 = w3, = 0; u(x,0) = 6cos3mx,

udx,0)=0.

oty = A w(008) = we(3,6) = 05 u(x,0) = GLux,0) =

= 8mcosdmx.

ctiy = Qg A0 E) = 1,(2,8) = 0; u(x,0) = 8cosdwx,

(%, 0y=0.

« Uy = Uy, ux(o»t] = u.l'(git) = 0, u(x,O) = 0! u;(x,O} =

= H7cos Omx,

Uy = Hye; (0,8} = u(1,1) = 0; a{x,0) = 10cosbmx,
u;(x,0)= 0.

tigp = iy 40,0 = {1, ) = 0; u(x,0) = 0, ufx,0) =
= 187 cosGmx.

y = 4ty 4 A0,6) = up(2,6) = 0; u(x,0) = 12¢cosbmx,
u;(x,O) =10.

ty = B0 (0,0 = ud2,0)=0; w(x,0) =0, ux,0) =
= 257 cos bwx.

tye = 1Buy; t0,40,8) = w0 (3,8) = 0; u(x,0) = [4coshry,
ux, )= 0.

ttyy = A0y 00,8y = (3,0 = 0; u{x,0) =0, ux,0)=
= 287 cosdmx.

ty = 306y, w,0,8) = u{4,8) = Q; u(x,0) = l6cosdnx,
udx,0)y=10.

iy = 8lugy; 4(0,£) = u(4,1) =0, u(x,0) = 0, uy(x,0) =
= 27w cos3nx.

ty = ey ud0,8) = uld5,1) = 0; 1(x,0) = 18cos3mx,
ux,0)=10.

By = At 1 008) = w1 (1, 1) = 0; u{x,0) = 0, uy(x,0) =
= ldmwcosTrx,

Wy = Uy (0, F) = w{2,8) = O, u(x,0) = 20cosTrx,
ux,0)=0.

ty = 16, w (0,8 = w (2,6 = 0, wlx,0) = 0, ulx,0) =
= 24w cosBmx, '
y = Quyy; A0, 8) = u,(3,1) = 0; w(x,0) = 22cosbnx,
#(x,0)y=0.
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23,

u.

25.

26.

7.

28,

M.

30.

.

Uy = 360y A0ty = w(3,6)=0; u(x,0) =0, u,x,0)=
=307 cos Bwx.

iy = 20ty 40,8} = u (4, 6) = 0; u(x,0) = 24 cosSmx,
ux,0y=0.

e = 64y u{h ) = w4, £ =0; t(x,0) = 0, ulx,0) =
= 327 cosdmx.

ey = Mg 1 0,8) = 1, (5,6) = 0; 1{x,0) = 26cosdnx,
u;(x,O)?—'O.

U = tyes U(0,1) = ux(5,6) = 0; af{x,0) = 0, udx,0) =
= 3w cosdmx.

dy = 8luyy; 4 d0,86) = ud6,8) = 0; u{x,0) = 28¢cos3nx,
u(x,0y=0.

ty = Qe we(0,8) = we6,8) = 0; w(x,0) = 0, uy(x,0) =
= 6 cos2mx,

ty = Mige; w0, 8) = w(7,8) = 0; u(x,0) = 30cos2mx,
#x,0)= 0.

ty = A6ty w0, 1) = w7, £) = 0; t(x,0) = 0, uy(x,0) =
= 4w cosTX.

3anaua 13. Pewunts cMellankyio 3anauy.

oty = dige; w(x,0) = sinOmx, u(x,0) = 0; w(0,¢} = 0,

1:(0,5:¢) = 0.

oty = Mgy u(x,0) = 2cos Trx, ulx,0) = 0; u,(0,1) = 0,

u(0,5:£y=0.

iy = A w(x,0) =0, wy(x,0) = 18xsin97x; w(0,1) =0,

u(1,5:4)=0.

ity =4y w{x,0) =0, w(x,0) = Mdrcos Trx; u(0,6)=0,
u(1,5;£)=0.

iy = ey w(x,0) = 5sinbax, wx,0) = 0; w(0,1) = 0,
u(2,5:4)=0.

by = Mg 1(x,0) = 6cosdmx, wy(x,0) = 0; u,(0,8) = 0,

w(2,5;4y=0.

e Uy = Qe w(x,0) =0, ulx,0) = [67sindax; w(0,1) =0,

13,56y =0.

vty = Qe w{x,0) = 0, ux,0) = 9wcos3nx; u{0,4) =0,

u(3,5;4)=0.

sty = 16U w(x,0) = 9sin9mx, udx,0) = 0; w(0,1) = 0,

u4,5;t)y=10.
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Pazdea l

10,
it,
12
13.
14,
15.
16.
17.
18.
19.
0.
.
1,
23.
.
1.
26,
27.

28,

e = 16t (X, 0y = 10cosTnx, udx,0)=0; u0,1)=

w4.5:0) = 0.

sty = 162y w(x,0) =0, udx,0) = 367 sin97x; u(0,#) =0

u(0,5:) =0

ty = 16U alx, 00 =0, 4,x,0) = 28rcos Tax; u (0, 4) =

=0, u(0,b:t)=0.

e = Dty #lx,0) = 13sinbmx, wy(x, ) = 0; w(0,) =0

u 1,58y =10

ttre = 2Dityy; u(x,0) = 1dcos 3wk, ufx, 0} = 0; u,(0,¢)=0

u(1,5;4y=0

g = Dty u(x,0) =0, u(x,0)= 26nsindwx; u(0,{)=0

u(2,5; ) =0

dy = 2Bue; 0(x,0) =0, udx,0) = 157 sin3nx; u (0, {) =

=0, u(2,5:£) =0

ty = 30uye; u(x,0) = 17sin%nx, ufx,0}=0; w0, ) =0

u(3,5,0)=10

Uy = 361,y u(x 0)= 18cos7ax, udx,0)=0,; u(0,)=

w(3,5;6)=0

thyy = 36ty ; 4(x,0) =0, u(x,0) = S4wsinOmx; u(0,4) =

u(4,5,6)=0

ty = 30ty ; u(x,{)) =0, ux,0) =

=0, u(45,{)=0

427 cos Tax, w0, ¢) =

ay = 49, u(x,0) = 21 sin9rrx, udx,0) = 0; u(0,{) =0,

uf1,5;4)=0

ey = u o u(x,0)y=22cosTrx, ulfx,0)=0; 4, (0,£)=0

w(1,5,0)=0

ty = 400 u(x,0)=0, u(x,0) = 63rsin9mx; w(0,¢} =0

#A2,5:8) =0

ty = A9u,; w(x,0) =0, us{x,0) = 49w cos Trx; u(0,8) =

=0, 4(2,5;4)=0

uy = 6duy; u{x,0) = 25sinb7x, w(x, Ny =0; w(d, ) =0

1 (3,5:4)=0

ey = 0du,; u(x 0)y=26cos3mx, u:(x,0)=0; u{0,)=

u(3,5:£)=0

Uy = 64::“; w(x,0)=0, udx,0) = 40w sinSmx; u(0,{}=0

u{45:t) =
wy = 64uu, u(x,O) =0, u;(x 0) =
=0, u(45,{)=

2w cosdmx; ud0,t) =
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29,

30,

3.

1.

11,

13,

4.

15,

ay = Bl ulx, 0y = 29sinTax, wlx, 0y = 0; 4i0,¢) =0,
u{0,5:4)=0.
gy = Bluyy; u(x,0) = 30cos5rx, w(x,0)=0; 4{0,¢)=0,
w(1,5;§)=0,
ty = 8Bluye; w(x,0) = 0, ulx,0) = 9rsinax; a(0,{) =0,
uk2,5;4)=10.

3anaua 14, PewnTh cMeluatnyo 3a0ayy.

oty = Qs w{0,6)= =8, w(2,1)=2; u(x,0)=sinbax — 8+

+95x, uhdx,0)=0.

< Uy = guxx; U(O,t) = 7, H(l,” = 2; H(I,O) = 7~ bx,

ux,0)= 2rsindnx.

o Uy = Bty w(0,8) = =6, w(3,¢) = 6; a{x,0) = Isindmx —

—~6+4x, ufx,0)=0.

oy = Bug; w(0,8) = B, w(2,8) = =3t wlx,0) = 0,

w{x,0)= P2xsindnx +5— 4x.

iy = By w(0,6) = -4, u{1,§)= —1; u(x,0) = Bsin 2xx—

~ 4+ 3x, ux,0y=10.

ity = 16 (0,8 = 3, (2,8 = T7; u(x,0) = 3+ 2x,
wilx, ) = 127 sin 3wx.

oty = 1Bug; w{0,0)= -2, w(3,1)=1,; u(x,0} = Tsindmx —
— 24 x, udx,0)=0.

oty = 16ug; (0, 1) =1, w(2,8) = —1; w(x,0) =0, uy(x,0)=

=28rsin7rx + 1 — x.

ety = 200y w0, 6= 1, (1, £} = =3; u(x,0)=9sin3nx—

— 1= 2x, ufx,0)=0.

ty = 2Buye; w{0,¢6) = 3, w(2,{) = =5; u(x,0) = 3 — 4x,
ufx,0)= 20w sindmx.

Wy = 28uy; (0, 8y = =5, u(1,t) = 1; u(x,0) = Il sin3nx—
—B+6x, uyx,0)=10.

Wy = 20uy.; w(0,8) = Tt, w(2,t) = =3t u{x,0) = 0,
u(x,0)= 10xsin2rx + 7 — bx.

= 300 w(0,8)= -9, u(3,) =3, u(x,0)= 13sin3wx —
Q- Ay, wfx,0)=0.

Uy = 30ty N(O,f) = 8, u(2, £y = 2; u(x,O) = & - 3x.
ufdx,0)y= 187 sin37nx.

ty = 30t {0, 8y=—6, u(3, ) =0 u(x,0)= 15sin27x —
~6+2x, wix,0)=0,
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16.

17.

18.

19.

0.

M.

22,

23.

.

25.

25,

7.

8.

29.

30.

3.

I

= 30upe; (0, 8y =4f, u(4, £y =8¢ ulx, ) =0, u,(x,0)
= 2rsindnre+4+x.

iy = 49u; w{0,8) = =2, u(3,t) = -5; w(x,0) =
= 17sin3ax -2 —x, uf{x,0)=0.

Uy = A9uye, w(0,6) = 3, w(2, 1) = —1; u(x,0) = 3 - 2x,
tty{x,0) = 3bmsindrx.

tyy = A9up; w0t} = —1, w(l,fy = —4; u(x,0) =
= 19sin7ax — 1 —3x, udx,0)=10.

ty = 49uy; w(0,8) = 2¢, w(2,t) = —6i; w(x,0) = 0,
gdx,0)y=28rsindrx + 2 —4x.

dy = Bdue; w(0,f) = =4, u(hty = —9; ulx,0) =
=2 sin3rx —4 —5x, w(x,H=0.

ey = 64y, w(0,8) = 2, w(3,8) = —7; u(x,0) = 2 — 3x,
t(x,0)= 247 sin3wx.

ty =64ty {0y =3, w(1,iy=1; u{x,0) = 23sin 2wx —
=3+ 4x, wx,0)=0.

ty = 64uyg; w(0,8)y = 4, u(2,8) = —6f; w(x,0) = 0,
tx,0)=32xsindnx+ 4 — Bx.

g = Bluyy; w(0,6)= -5, u(3,£)=1; u(x,0)=2bsn Imrx —
~ 54 2x, ux,0)=10.

uy = Bluy, w(0,f) = 6, u{d,¢) = —2; w(x,0) = 6 — 2x,
tx,0)=27msin3nwx.

uy = 8luy; (0, 8) = =7, {3, {) = 2; u{x,0) =27 sin2xx —
—7+43x, udx,0)y=0.

uy = 8Bluy,; uw(0,1) = 8, u(4,1) = —4¢ w(x,0) = 0,
ulx,0)=277sin3nx + 8 — 3x.

g = duye; w{G )= =9, w(2,£y=1; w{x,0) = 29sindrx —
~ 04+ 5x, ux,0y=0.

Hy = dtge; w{0,t) = @, w(3,1) = —3; u(x,0) = 9 — 4x,
u{x,3)= 107 sinbwx.

e = Aty w0, 8)=—1, {2,1)=5; w({x,0)= 3lsin2xx —
~ 1+ 3x, ufx,0)=0.

3apaua 15. Pelnts CMemanHy0 3a1avy AAA JaHHOTO HEOAHO-

POIHOTO BOJHOBOIO YPaBHEHHs C HYAEBLIMH HAYANLHBIMU # TPaHHU-
neim# yeaosaamy w{x,0)=ud £,0)=0; w(0,t}=u{n,t}=0.

1.

iy = Uy + 65e ¥ sinx. 3. 4y =ty + 16c0s Bt sin 8x.

2oy = ﬁu,x+35ir12tsin2x. 4 uy= éun + 8sin 3f sin 3x.
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Ly = Tléurx +50e " sindx. 9, u;=25u.+40c0520fsindx.
SIS nguxx+3 cos2tsindx. W. uy= %u,‘x+35cosﬁtsin5x‘
. Uy =41;£xx+28cosl4tsin7x‘ M.y = gyie + 100 sin 7x.
- Ba = '_”M_FSCOS_%f sin ox. N0, 4, = éum+4851n?tsin8x‘
§. ttu = ggtiee +STETTSINTX 93y, =36, +36c0sI81sin3x.
0. 1y =ggunct I5sindisinde. oy it = gy i+ 48c0sTEsinOx .
11, uy =9%u,,+36cos18fsinbx. 3. u, _8;{ + Be=2 sinx

- - xx -

_ 1 .
:: ﬁ:: =3£:!,iixf|-+2165e€(5if:2?x. ¥, uy = %uxx+63 sin 8¢ Si.n 2x.
. ;= %H1x+24 sin 5 sin 2. M. uy =4|9um+28cosl4f.sm2x.
15, =161, +40c0s20fsin5Hx. 8. uy =gy +63cos8fsindx.
16, 1= %uxx+24c055tsin3x‘ W ouy = %um + 2e fsindx.
7.ty = e+ 17 ¥ sindx. 30, @, =1 +80sin9tsinbx.

18. u¢,=2—'5ux,+35sin6tsin5x. M. uy=64u,,+ 16cosBisinx.

OO =i G W

§ 11.4. CTIPABOUHbBIK MATEPHAN

1) 3anava Wrypma—Jivyeunns:

— mddeperunannoe ypasenne X + A2X = ();

— rpaunuubie yeaceust X(0) = X({} = 0.

PasuickuBaloTes 3HaueHmst mapametpa A = A, (co6cTBeHHBIE
YHCAa), MPH KOTOPBIX CYIIECTBYIOT HEHyAeBHE peiliennn Andbepen-
LHAABHOTO YPABHEHHS, YAOBJICTBOPAIOIIME [PAHHYHBIM YCIOBHAM, a
TaKoKe U CaMH HeHyJebble petlleHusn (cofCTReHHbie BYHKLME).

PacemarpuBawres v 3anaun Ultypma—JInysuana ¢ rpakHyHb-
MH YCJIOBHAMH BHAA

X(0)y=X()=0, X(0)y=X'(1)=0, X(oy=XH=0.
2) Cmewannas 3afaia 418 BOJHOBOIO YPABHEHUA Ha OTpes-
xe [0,!] c 0nHOPOAHEBIMH TPAHUYHBIMH YCAOBHAMH:
— EH(PEpPEHUNBNBHOE YPaBHEHHE iy = G ti ]
— HayanbHble yenoBHA ulx, 3} = @(x}, ulx,0)= P(x);
— rpannunbie yeaoens #(0,8) = w{l, )= 0.
PacematpuBaloTe A TaKKe OIHOPOAKLIE CPAHHYHBIE YCIOBHS CAe-
RYIOLILHX BREOB: w0, £) = ull, 1) = 0,

WO, )= udl, £)=0,  u0,£)=u(l,t)=0.
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Pewsenne 3101 3anaum no meroay Gypre nonyuaercs o suae

H{x, t} = Z Tﬂ(’)xrt(x)‘

=1

rae X.(x) — coBerrennele dynkupn 3apaun Hlrypma—Jdinyeuaang
€ YCAOBHAMH, COOTBETCTBYIMIUKRMH DACCMATPHBACMbBIM TPaHHYHEM

YCNORUSM, T.(8) = A, cosad,f + B, sinar,f;

Ap — coberendule, yuena sagaun lrypma—Jluyeunas; A,
B, — kos¢duunenTH, ONpesensieMbie Mo HAYAMBHBIM YCAOBHSAM.
3} CMewannag 3apaua  AN9  HEOAHOPOAHOTO BOJSHOBOIO

ypaBHeHHA ity = @i ¥ (2, 1),

Ee peluenie MOKHO AOAYYHTE B BHAC PASNOKEHHS 10 COBCTBEH -
HeiM pyHkuasM 3agaun L typma—Jluysanns

w(x, )= Y tun()Xn(x),

n=1

rae u,(¢) — pelnenus zagau Kowu
Wi+ a®Xlu, = flt), wa(0)=,  wh(0)=
Fa(8), @, Py — xo3thhutpenT pasfioneHni '

Jlx, 6= Fal)Xalx),

n=1

=] o0
XY= guka(x), Py =D YnKulx).
n=1 =l
4y CMemnandan 3anada A YPABHERHS TEJIONPOBOAHOCTH HA
otpeske [0, [l ¢ 0AHOPOIHEIMH TPAHHUHBIMA YCJIOBHAMH:
— nutdeperilanbHoe ypaBHeste i, = a iy ;
~- HawaabHoe yciaosne u{x,0) = @(x);
— rpakdutsie yeaoeua w0, £) = u(l,{}=0
WK OIHO U3
w0, 8) = udi, 1y =0,
w(Q, )= u,l{,5y= 10,
u {0, y=ull,t)=0.
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Peurenne avoi 3azaun no metoty ®ypue noaydaerca B puie

w1 =D T )Xalx),

n=1

rae Xa(x) — cofcreennnie dyakunn 3agaun Ltypma—Jluysnnns
¢ YCJOBHSIMH, COOTBETCTBYIOWNMH DACCMATPHBACMBIM MPaHHYHBIM

- Y
YCAOBHAM; Tr;{t) =C,e [ A"f,
An — cofcTsendbie thena zanauu Urypma—Jluysuans; C, — xo-

pPHUHEHTEL, ONpeaeTAeMbIe IO HAYAJIBHBIM YCHOBHAM,
5) Cmewanras 3afava Aas HEOAHOPGAHOTO YPaBHEHHA Tenfio-

NPOBOAHOCTH ;= @ + f(x, ).

Ee petieHne MoKHO NOAYMHTE B BHIE Pa3NOKeHHsA N0 COGCTREH-
HBtM GYHKUMAM 3324 L typma—JlayBnas

e8]
wx, 4y ="y ualt)Xalx),
n=|
rae u,(f) — pewenrn 3anau Kown
Wy + @ Xua = fof),  unl0)= s
[n(£), ©n — KODOULHEHTHE paznoKeHHH

fx,t)= Z falE)XXu(x), w(x)= Z GaXn(x).
=] n=1

6) Cuewannble 321290 A5 BOMHOBOFO YPABHEHHS H YPABHEHHA
TRANONPOBOMHOCTH ¢ HEOAHOPOIHLIMH IDAHHYHBIMH YCAOBHAMH

#{0, 1) = A1), uid, ty= B(1).
Kaxzan w3 3THX 3a1a4 CBOJMTCS K 3ajave C OJHOPOAHBIMH
IPAHHYHBIMH YCIOBUAMH IRA GYHKUAY
i, ty= ulx, t) —w(x, ),
B(1) -~ A(t)
—

e
w(x, )= At} +
Petnenne nonyuaercs & puae

ulx, )= w{x, ty+wlx, )
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7) Kpaesas 3apaua ana ypastenns Slannaca B KpyroBoM CeKkTope
0£r< R, 0<p<a
( r, i — NOASPHEIE KOGPRKHATEL, o < 27 );

~ mudeperunansHoe ypasHenne Ag = u,,+ {u,+ ;’guw, =,
— TpAHMUHbIC YCNOBKA WR, )= (), (111
wr, 0= ul(r,a)y=10. {11.2)
Bumecro{11.2) paccMaTtpuBaoTca u yelOBHA
up(r,0)=u,lr,a)=10, (113)

w(r,) = uy(r,a)=0, u(r,0)=u(r,a)=0.

Pewenne 3agaun no metony $yphe nonywaerca B BHae

w(r,9) =Y _ Ru{r)®u(p)

n=1

rae ®,(@) — coberBennbie pynxunn 3agaun lrypua—Jlnyssuins
Ana iuddeperHansHoro yparHeHHs
"+ A*® =0
C YCAOBHAMH, COOTBETCTBYIOLMHMYH PACCMATPHBACMBIM MPAHHUHLIM
yeaosusm Bupa {112y wnu (1.3,
Rulr)y= Cpr",
Cn — ko3thtbHUMeHTBI, ONpelendeMbie N0 PAHNYHBIM YCAOBH-
am (11.1)
8) 3anaua dupuxie aas ypapHesnsa Jlandaca B kpyre
0<r<R  O<gep<2rm
(r, p — NoOJAAPHBIC KOOPAHHATHI )
— padhepeninantioe ypasHere Ay = u.+ }u,+ ;‘guw =(});
— rpadnudoe yeaoese (R, ¢} = flp).
Pewienue s10f 3apauk fie Metony Pypee floyvaeTes B puae

O
u(r,p)= Ag + Z(A,, cosny + B, sinng ),

=1

rae A, B, — Ko3pdHLKEATH, ONpefeNgeMpie N[O rpaHYHbLIM
YCAOBUAM,



APHMNOYKEHMA

flpunowenns !

Tafl kLA HHBEHBANEHTHLIX BECKOHeuHo MANEIX GYHKOHE
H ACHMNITOTHYECKHX pa3aoKeHail {npu o — 0)

sinoe ~ a,

tg o~ a,
arcsina ~ @,
arctger ~ q,
I-—cosa-’v%z,
a®*—1~alna,
e — | ~ o,
|0ga{1+o:)~ in_a’

In(1+a}~«a,

{1+a)f — 1 ~ na,

sinoe = o +ofa)
tga = a+ ola)
arcsina = o + ¢{a);

arctgo = a+ ofa),

cosa =1~ F +0{a2}
= |+ aina + ola);
e =1+a+ola)

log, il + &)= % + ola)
In{{ +a)=ot+ola)
(+ay=1+na+ola);

VT+a-1~72, YTHa=1+3 +ola)
Vita-1~3, VIFa=1+F +oa).
fpuromenue 2
Tabaxaa NPOHARVAHLIX
-
() = nxr) VA = g (1) = -4
(&) =a*Ing, ey =e,
(log, xY = o=, {nxy =1
{sinxy = cosx, (shxY =chux
{cnsx)’x—sinx {chx)’=shx‘
(Tg'r)’ 05 x‘ (thx}, = \_I'I x
(clgxy = -5y (ethx) = -
{arcsinxy = 71'_7. {arccosx) = — v’IITxE;
{arctgx) = - (arcetgry = — H_'x .
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Pazdea f{

fTpuromenne 3

Mpasuaa nuddepenuuposanun

(CY =0,

(uvy = u'v + uo',

'
#Y _ wo—w
v - w0

Iy(utx))]; = yl.r.lu!x:

{utuv)y =o v,

dC =48 {C—nocroauyant;
diy + vy = du % dv;
diuv)y=vdu+ udv,

a(2) = otizete (40

[

digiu(x)) = et dx = ¥, du{x).

Apuroxenue 4
TaGuLa HETEFPANOR
xll‘l‘l
Jetde=507 +C (n# 1), = Inlx| + C;
ferdx= & +c, fede=e 4+,

Jsinxdx = —cosx+C,
Jeosxds =sinx 4 C,
ftgxdx=—nlcosxl + C,
Setgxdx=inlsind +C,
S o

fgfé; =—clgx+C,

=igx+C,-

f-x-‘é-’-‘f;;=amsinf;+t: {a>0)

dr oL x
A = qaclgy + 6
de

P g S -— In

fshxdx=chx+
Jehxds=shx+C;

Jhads=Wlchx+C,
fcihxdx=ln}shxl 4+,

a{r =thx+C;

J 3 = —ctha+
f fi = aresinx + C;

x
f —% = arctgx + C;

fm Inlx+vx2 £ a2 +C.

fipusomenue 5

MpaguAa 3amMeH bt NEPEMEHHON HHTErPHPOBAHHA

S Eoydx = (S (N dp(t e y-1 0
Diodx= 2 jtpindetty, a=p la)y, B=p b
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flpusowenne &
DopMyaLE HHTETPHPOBAHMA NO YACTAM

fudv=uv— Joda | [fudo=iaw) - [Fvdu.

flpuroxenue 7
Popmyaa Tednopa

fx)= ﬂnﬁf‘“(—m)f{“u—mﬁ+

2I
f”“ ~ X0F + Reti(x)

Ruopi(x)= 0((X - xo)") npu  x — xp,
£ g + B(x = x0))

— . 41
Ruyi(x)= TEST; (x—xp*t o<e<l,
x2 3 X
ex—1+l,+2l 3I+...+E+Rn+|(x);

J% B R : .
COGX-—]—-2~+EI‘*"6!‘+A“+(—I))‘ (2—k_—2}T+R2k(x};
X 8 o8 i el pramll )
sinx = & ~ —3T+BT—F+ ALy W"'R%H(J‘).

2 o8 i _

In[l+x]—-x—?+§(-i+ (- ?+Rn+l(x).
m=-—1)
(I+x}’"—l+-i~|.r+-—2]—2+
~1)...im—(rn—1
L mm= ). $ { nﬂ+&ﬂuy
flpuromenue 8

Nepexon & apoiinom wnrerpane [f, f{z, y) drody
K NOAAPHEIM KoopauraTaM p, 8 (0 K p < +o0, 0 £ 8 < 2}

x=pcosh,
4= psing,
drxdy = pdpd#;

K 0G06IIEHHEIM DONAPHRIM KoopaHHaTaM p, B{0 £ p < +o0, 0 €8 < 27}
x=apcosh,
4 = bpsind,
dxdy = abpdpdf
(a>0, &>0)
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flpuaoxenne 9
Mepexon b rpoiivom naverpane fffi, f(z,y, z) dedy dz

K UHAHHDIAPHUECKHM KOOpARHaTAM ¢, w, Z (0 £ r < 400, 0 € ¢ < 27,
—oo <z < ook . _
X =reasip, y=rsing, 2=z,

dedpdz=rdrdedz;

¥ cepruecksm koopauHataM £, @, Y (0 <r < +o0, 0K <27, 0L P <o)
z

= r3in ¢ eos g, 4= rsingsing,

= rcos P,
dxdydz =/ singp drdip dip.

foutonmenue 10
OcuosHble GopMyanl REKTOPHONO AHANN3R

Eend 6= w{x, 4,2), a~ Plx,y, 25+ Qx,p,2)j + Rix, y, 2}k, 10
du ou ou

adu = —3+ —g+ —k,
grads ox dyj dz
ap  dQ 8R
= — + —
divea » 3y 3’
t 3 k
=14 4 4l
rola = dre gy dz]r
P @ R

au + Py + ?u
oxt gy 92’

rotgradu = 0, divrotae =0
Popuyaa Ocmpoepadcrozo

ffartas = [I[ dvaav,
5 v

S5 — 3AMKHYTAS NOBEPXHOCTL, OrPaHHUHBAIOILAA ofibem V', v — opr BHewHed

HOPMAJAH K Mosepxiocti S;

Popmgra Cmokca
?{adr = ffrotan“ds.
s s

divgradu =

£ — 3aMKHYTAA NKHHA, ABNAIOLLEACS KPAEM NOBEPXHOCTH S, 18 — OPT HOpMaAH K
NoBepXHocTH S {Coraacyercs ¢ HanpaeAeHHeM HHTErPHpoRaHHA no [}



