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NPEJVMCIIOBVE K TPETBEMY W3JIAHUIO

B Hacrosmem TpeTheM H3JAHHH TEpBOil HacTH COOpHHKa
HCTIPABJICHE] 3aMeYeHHble ONEYAaTKW, YTOUHEHH (OPMYIHpOBKM
U OTBeTHl psiga dajau, nobasiieHo mnpmnoxenne «Kpatkoe
omucanue s3bika POPTPAH-IV».

ABTOPH MCKpEHHE NpU3HATENIbHBI BCEM JIHLAM, OpPUCTaBLIMM

CBOM , @ TaKke COT 1 CHelHa;ThHBIX
KypCOB BhICuIell MatemaTHku MOW, noe3nbie yka3aHHS KOTOPBIX
6bUTH yYTEHBI HpH penaxT 0
M3aBms.

M3 MPEJUCIIOBUS KO BTOPOMY M3JAHMIO

Bropoe winanue «COOpHHKA 3aau» HCCYMECTBEHHO OTIIHYA-
ercst ot nepsoro. H. ynoT a3ENBl
PpacliMpensl 32 CYeT BKIIOWEHHS MMKIOB HOBBIX 3aiad. s
ynobCTBa NOAB30BAHMA 3aZAYHHKOM OTBETBl HA BCC 3ajatiu

B KOHIE amu 3a1a4, B OTIIAYHME
OT NMEPBOTO M3JlaHus, fiaHa MO TaBaM, TaK 4TO HOMep KakIOk
3a[a4M COCTOMT H3 HOMEpA DJIABH U MOPSJKOBOTO HOMEpA
3ajavi B ITOH INaBe.

Vkasaumas pa6ora 6buia BHINONHEHA 'WIEHAMH aBTOPCKOTO
xomtektuBa E¢umobsv A. B., Kapaxynuuem A. @., Kora-
som C. M. u IocmenosbiM A. C.

M3 MPEAUCIOBUA K NMEPBOMY U3JIAHUIO

Wrnen cosnamms «COOpHHKA 3ajad TO MAaTeMmaTHKe It
BTY30B», CONEPKAIUETO 3ajayM MO BCEM pa3uenaM Kypea ma-
TEMATHKY HEKEHEPHO-TEXHHYECKHX CHELUaTbHOCTeH By3OB, mpH-
wannexut B. I1. [ y. OfHaKo Mpex, CMepTh
npoteccopa B. Il. [leMHROBHYA HOMeWIANa €MY OCYIECTBHTE
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aty pabory. Hacrosmmii «COGOpHHK 3ajau», NOArOTOBIEHHBI
ABTOPCKMM KONIEKTHBOM, WMEIOWMM GONBINOH Nesarormieckuii
onHT paGoTHI BO BTY3aX,— BOIUIOWEHKE B km3ub ugen B. I1.
HemuioBuya.

Obwan CTp)’KTypd «CBopruKa 3a5a4» TPC/UTOKEHA pEIaK-

TopoM A. B. ¥ oTpaxacT TIPOrPaMMBbL

TO MATEMATHKE LI n Teii

BY30B, pAacCUMTaHHOM Ha 510 YacoB M yTBEPKAEHHOH y'-leﬁﬂo-
no 0bpa:

CCCP 14 mas 1979 r. Ilpn cocraBnenmn «CGopHHEKa 3312
HAlIET OTPAXCHME WM ONEIT NPENOAABAHMA Kypca MATeMATHKH
B MOCKOBCKOM HHCTHTYTE JMCKTPOHHOI TEXHUKH, PACcCYHTAHHOTO
ma 600—700 wacos.

B cOOpHUK BKIIOWEHBI 32,44 W OPUMEDPHE O BCEM pasjienam
BTY30BCKOTO Kypea MatemaTuki. C LEeNbio 3aKpemsieHns MaTepu-
aNa MKOALHOH NPOTPAMMHI B HEM, KPOME TOTO, MPHBEIEH DAL
3ajan, Gonee yr TOBTOPUTL OCHOBHBIE
pasficnbl AHAIH3a M BEKTOPHOH anreOpbl, M3y4acMple B IIKOJIE.

Omuiolf U3 OCHOBHBIX OCOBeHHOCTEll HACTOsIEro cOOpHuKa
SBSETCS BKJOYEHHC B GONBIIMHCTBO TIJaB WHKJTA PAacueTHBIX
3a[ad¥, pelIeHue TpebyeT HCho: v BM.

Tpennaraemas Tiepsast Yacth cbopHuka «JluHeiinas amre6pa
4 OCHOBBI MATCMATHYECKOTO AHAIM3A» BKIIOYAET TE DPa3MEIBI
MaTeMATHKH, KOTOPhIC, KAK TNpPABWIO, H3YYAIOTCA HA [NEPBOM
kypce. Ciofia OTHOCATCH BEKTOpHasi anrebpa C DIEMEHTAMH
AHANMTHYECKOH TeOMETpHH, JuHeiiHas amrebpa, a Takke mud-
depenLmanboe  HcuBcHenMe (GYHKHMEE  ONHON M HECKONBKMX
DEPEMEHHBIX W HMHTETPAILHOE wucuucienve yHKumi  ofHOH
CPEMCHHON.

Kaxpiii pasnen cbopuuka 3amay ceHabkeH KpaTKMM Bselie-
HHEM, COIEpXKALHM KaK HEOOGXOIHMBIE TEOPCTHYECKHE CBEJIEHHS
(onpenencuust, GOPMYIEL, TEOpeMbl), TAK H GONBIIOE HHCIO
ToApO6HO Pa3oGpPanHbiX npuMepos. Havamo pemenus MpuMepoB
4 33524 OTMEYCHO 3HAKOM <1, a KOHEL—3HAaKoM ©. VkasaHus
K PpeIleHMSM BbUICNsEOTCS 3nakoM e K 3ajauam, HoMmepa
KOTOPBIX MOMEYCHEI COOTBCTCTBEHHO ONMOW MM JBYMSs 3BC3JIOU-
KAMH, YK43aHUS WIH DEIIeHHS NaloTcs B paspenc «OTBeTb».




Fnapa |

BBEAEHUE B AHAJIN3

§1 i umena. Jloruyeckas
CHMBOJIHKR

Tonstwe peficTeuTenbHoro wncna. M3 xypca matemaTMKH cpenneii
LIKOALI MSBECTHO, HTO BCAKOS HCOTPWLATETLHOC OCRCMSUMEMHOE WUCAO
x mpeacrasyisicres GECKOHCWHOI /leCATHYHOM ApoGbIO

[, [0}

e [x]—manGosbuiee 1es0e TCNO, HE MPEROCXOSIICE X U HALIBACMOC
yenott uacmsio uncna x, x,e{0, 1, 2 , 9} mns moboro neN

Mpu atom npoGu, y KOTOPHIX JLIR BCEX M =Hg (rg— HCKOTOpPOE
HATYATBHOE THCIIO), ot wexoumiorcA 1 PACCMOTpCHNS B CHITY
CHIE/IyIOUMX  PABCHCTE:

[¥].999..=[x]+1,
[l n -1 +1) (o> 1, X, -1 #9).
i HOE 4HCIO X T. €. B BIIC

m
OTHOWCHMA -, m,MEZ, B TOM W TONLKO B TOM CTyWac, KOTA& APOGH
n

(1) nepnonuseckas. B NPOTHBHOM CIydac WHCIO X UPPAUGHAALHO.

W ModyAem GHCHA X Ba-
3bIRACTCS HEOTPUIATENBHOE SHCIIO

1l x, econ x>0,
x|=
—x, ccm x<0

Mpe/monaracres, 9TO NpaBWIa CPABHCHHA uemnxmenmm -meem
a Ttaxxe apubmernieckue oncpa MM HAJT HUMI
MATeMATHKH CpenHCH 1IKOJIBL

1.1. Jloka3zaTb, 4TO 4UCHO
0,1010010001...10...01....
e

MPPALMOHANIEHO. BbMUCATL TO TPH NEPBBIX YI€HA M3 NOCIENO-

9



BATENLHOCTEH KOHEYHBIX [AECHTHYHBIX JApoGel, IpHEIMKAIOUIMX
9TO YMCNO C HENOCTATKOM H C H3BBITKOM.

1.2. Cncnymume MCTA NPCICTABHIL B BUJE IPABUUILHBIX
PALMOHANLHEIX Ipobe

a) 1,(2); 6) 300(3) 8) 0,110(25).
1.3. [lokazats, uTo umcno lg 5 uppaumomainho.
<TI0 aro Ig

GHCIIO, T. €.

Ig s

m, neZ.
Torpa: "
10"=5, 10™=5" 2™-5"=5"

Ho mocrie/iiice paBCHCTBO HCBO3IMOXHO: WHCJIO 2 BXOMMT B PA3JIOKCHHUC
JI€BOH HACTH Ha TIPOCTHIC MHOXHTENH, HO HC BXOOWT B aHANOTHYHOC
PasIOREHUE U1 MPARON 9&CTH, 950 NPOTHROPCSHT CAWHCTREHHOCTH
PA3NIOXCHUA LC/LIX YHCEN Ha TPOCTHIC MHOXHTC/M. [TosTomy Hexomsoc
IPCINONIOKCHAE HEBEDHO, M, CICAOBATENHHO, GO lg 5 uppaumo-
HAIBHO. &>

Jokasats, 410 qHCTA

14. ﬁ L.5. \'/;; p -Hpoctoe 4ucno, n>1.
L6 2+./3. L1 /2+./3.
1.8. log, p, p—npoctoe wHCIO.

19.

THHBT:

L3
FHam NEZ, CCIM M3BECTHO, YTO T WPPAIMOHATBHO.

B 3ajavax 1.10—1.13 cpaBHHTL ykasamHble WHCTA.
10, /2-/5 u /3-2.

<1 [peanonoMuM, 9T0 BEPHO HCPABCHCTBO
V2-J5</3-2 @
NIEEN IS
644./2<8+2,/15,
2<1+,/15,
8<16+2,/15.

Tax xak mnocjie/HEC HCPABCHCTRO BCPHO, TO B CHily OOpaTHMOCTH
BHITONHCHHBIX NPEOBPASORAHMI BEPHO M WCXOJHOC HEPAREHCTEO (2). D

: :
1 1 1\'s7 1\%s
LIL. log,; 3 log, 5. LI2. (5) W (5) .

1
L13. log,5 u 1.

Torpa:



He JoKa3aTh
HEPABEHCTBA:

1
L14. log,10+4lg3>4. 115, ——+

——>
log 7 logym
1.16. log,26>logg17.
1.17. JlokasaTh, 4TO MOAYNb JEHCTBMTENHLHOro WHCIa 06-
JIAfaeT CIEAYIOMWMME CBOHMCTBAMU:
a) |x|=max{x, —x};
O 1xeyi=txlirl |
B) Ix+yl<ix[+yl u IX~yI>IIXI~IyII
(nepasericmea  mpeyeovrukay;
0 Jx=x].
Peruts  ypapeenus:
L18. [3x—4|=1/2. L19. /x*+x3=0.
2x—1
120, |~x*+2x—3|=1. 121 |=

122, /(x—2*=—x+2.
PernTh HepaBeHCTBA:
123, [x—2|>1 124, |22 ~Tx+12]>x2—Tx+12.

1.25. 42, /(x+3)-10<0. 1.26. —'—”<47x
127. Jx+1)P<—x—1.

2. MruomecTsa ® onepaunn nan wavs. [Tox mrooecmeom nOHMMAETCS
uobas 0bBeKTOB,

3anuck a€ A o3navder, uro OOBEKT @ CCTh IACMCHT MHOXKECTBA
cryuae numyT a¢ A.
MHOXeCTBO, HE COAEPXalllee HM OHOTO JIEMENTA, HA3BIBACTCH MyCHMbin
u obosnavacrcs cumposiom (. 3anuce AcB (A comepxutcs B B)
O3NAYAET, HYTO KK/ INEMEHT MHOXeCTRA A SIBJISIETCH  IEMEHTOM
MHOXeCTBa B; B 3TOM Criyuae A
mHOXecTBa B. MHuOkectBa A4 u B wassiBaroT paenvimu (A=B), ecnn
AcB u BcA.

CylIecTBYIOT /1B OCHOBHBIX CIOCODA 3a1aHHs (ONHCANNS) MHOXKECTB.

a) MHowecTso pe
BCCX CHOMX ICMCHTOB dy, Gy. -, ,, T.C. 3ANACHBACICH B BUNC

x :IXI,

A={ay, ay, ..., a,}.

6) 4 Kax L Tex U TOMLKO
TeX 9ICMCMTOR M3 HCKOTOPOTG OCHORHOTO MHOXCCTRA 7, KOTOHIC
06t/ aI0T OOIMM CBORCTBOM G. B 9TOM Clywac MCmONb3yercs oGo-
mancime

A={xeT|u(x)},
e 3amuch oX) O3HANACT, WTO IWEMEHT X OBNAJACT CBOUCTBOM <.
it



Tpumep 1. Omicars mepe
A={xeZ|(\=3)(—1)=0 u x>0}

CCTh MHOXKECTBO BCCX UCIBIX Hcorpm.xareuuux KOpHCH ypaBHcHus
(x ﬁ)(r —1)=0 Crenonarensho, A ={1, 3|
An

Auu=mst wm xeB}.
Ilepeceuennes MyoKecTs A W B HABMBACTCS MHOKCCTBO
ANB={x|xed n veB}.
Pasnocmsio Muokectn A M B HAIBIBACTCH MHOKECTBO
A\B={x|xeA n x¢B}.

Ecim, B A— MBEpCATBHOT
Micxecrsa 7, 70 paoets T\4 OBOIMAACTOR CHMBONON A H HATLIRd.
etes 4 (10 7).

1.28. Vcranosuth, Kakas M3 [BYX 3amuceil Bepma:

a) {1,2}e{l1,2,{1,2,3}} wm {1,2}<={1,2{l,23}};

6) {1, 2}e{l, 2 {1, 2}} wm {1, 2) {1,2, {I 2}}

B 3anauax 1.29—1.34 ykaszaHHble MHOXECTBA 33J4Th MEPCUHC-
JIEHUEM BCEX CBOMX O7IEMEHTOB.

1.29. A={xeR|x*—3x2+2x=0}.

1.30. A={st|x+)‘7<2 u x>0}
L31. A={xeN|x*—3x—4<0}.
1.32. A:{x52|5<2‘<5),

133, A:{xeNllogm£<2}.

134, A={xeR|cos?2x=1 n 0<x<2m}.

W306pasuth Ha HO#M TUIOCKOCTH MHO-
KecTpa:

135, {{x, y)eR2|xfy—~2=0}.

1.36. {(x, y)eR*|x2=)?>0}.
1.37. (x,y €R?|(x2—1)(y+2)=0}.
1.38. {(x,y eRz|y>\ 2x+1 u 2x+12>0}.
1.39. {(x, y)eR?|)? >2x+l}
1.40. {(x, )R> 2" =32 +4 u 2*"'<y).
141, {(x, y)e R?|cos2x=cos2y}.

1
142, {(x,y)eﬁz‘ >L, xz0, yo).
Yy

1.43. OmmcaTh NEpeuHCIIEHHEM BCEX 3MIEMEHTOB MHOXKECTBA
AUB, A(\B, A\B u B\A. ecnn

A={xeR|x*+x—20=0}, B={xeR|x>—x+12=0}.
12



3amuce min, Toe m, n€Z, 03HaYaeT, YTO YHCIO M €CTh
memmTens wHcia n. OmUCAaTh CIERYIOIIHE MHOXKCCTBA:
144 {xeN|x|8 u x#1}. 145. {xeZ|8|x}.
146, {xeN|x|12}\{xeN|x|8}.
147, {xeN[12x}\{xeN]|8|x}.

1.48. JlokazaTh, 4TO:

a) paseHcTBO A(YB=B BEpHO B TOM M TONBKO B TOM
cayvae, korna Bc A

6) pasenctBo A|B=B BepHO B TOM H TOJBKO B TOM
cayyae, korma AcB.

149. Tlyers A=(—1,2] u B=[l,4). Halita muoxecTBa
AUB, ANB, A\B, B\A u w3006pa3uTh HX Ha YHCIOBOH OCH.

Tpunsis otpesok T=[0, 1] 3a yHuBepcalbHOE MHOXECTBO,
HalTH ¥ H3006pasMTh HA YMCIOBON OCH JONOJHEHHS CIEAYIOMHX
MHOXECTB:

1.50. go, 1). 1SL. (1/4, 1/2). 152 (0, 1/2].

1.53. {1/4}U[3/4, 1).

1.54. JlokasaTth, UTO Onepanus B3sTHS AomnonHeHus obnamaer
CBOWCTBOM pedbrexcugrocmu:

(A=4,

a TaKKe CBA3aHA C OTHOLUCHHEM BKJIIOYEHHS C H ONEpalHsMH

Uun

ecin AcB, 10 ASB;
FUB=ANE n ANB=TUB.
1.55. Jlokasate, wTo omepamyu () ¥ () CBS3aHBI 3aKOMaMu
Oucmpubymuerocmu:
(AUB)ﬂC:(A ﬁ(,’)U(BﬂC),
(ANBUC=(4UC)N(BUO).
Hlcnonb3ys pesynbratet 3amay 1.54 u 1.55, mokasath clie-
nyIolliWe pPAaBEHCTBA:
1.56. A\BN\(AUB)=4.

< Tax xak AUB=A(\B, TO /ieBas 4aCTh JIOK43LIBAEMOrO DABEHCTBA
RpHTMACT BHA

(ABNANB)=(ABUMNE)=14. =
157. A\B=A(B. 158. A\B=AUB.
1.59. A(\(4\B)=4(\B.

Onepam U n ) obpaom Ha cnyvait
i o) MHOXECTB.

13



Tycts, 3ajiaHo A,, neN. O

MHOKECTB STOFO CemciicTna U 4, w onp

nen
€TCH KAK MHOKCCTBO BCEX TeX OVICMCHTOB, KMKIWH W3  KOTOPBIX
NPHHAIUVICKAT 110 MCHBILCH MCPE ONIHOMY M3 MHOXeCTB A,. ITepeceuenue

N4, KaK Beex

nen
KaKJOMY 3 MHOKCCTB A,
Jins 3ajaHEbiXx cemelcTB MHOXeCTB 4,, neN, maiitu J 4,

neN
v A4,
neN
1.60. A,={xeZ|-n<x<n}.
L61. A4,={3n—2,3n—1}.
11 1
1.62. 4,=41, 5, 2 )~
" 2’3 n
1.63. Ilycth A —MHOXECTBO BCEX TOYEK ILTOCKOCTH, 0bpasy-
IOEX CTOPOHEI HEKOTOPOrO TPEYrOJIBHHKA, BIMCAHHOTO B 3aIaH-
HYIO OKpY b. OnHcaTh 00 M Iep
HHE BCCX TAKHX MHOXECTB, CCIH:
4) TPEeyrOJBHMKH IPOH3BOJIBHBIC;
6) TpeyroJBHHKH TNpaBHIBHBIE;
B) TPeYroNbHHKH NPAMOYTOIBHEIE.

(OKECTBO X HASEIBACTCA CUemibiM, €CTA MOXET GbiTh YCTAHOBICHO
B3AHMHO O[HOSHAYHOE COOTBETCTBUE MCXKJY HTICMEHTAMH ITOTO MHOKECT-
BA M SNEMEHTAMM MHOKCCTBA N BCEX HATYDANbHBIX SHCCIL
pumep 2. [Tokasate, 4TO MHOKCCTBO Z BCEX LEJIBIX HHCEN CYETHO.
<0 VCTaHoBHM B3aHMHO OJIHO3HAYHOE COOTBETCTBHE MOK/IY INEMEHTAMH

2 aucaaMH, ynops

atoro
MHOKECTRO Z CTEmyIONMM 0BpasoM:
1,—1,2, 2,3, -3

4 3ATEM BCAKOMY HEJIOMY “CITY NOCTABHB B COOTBCTCTBHC €r0 MOPAL-
KOBLIfi HOMED B ITOf TOCICHOBATE/LHOCTH, ©

[[Ol(aiia‘ﬂ:. 4TO CHEeAYIOLIHE MHOXCCTBA CHYETHBI
1.64. {neNin=2k, keN}.
1.65. {neN| 2

1.67. Jloka3ath, 4TO €CNH MHOXECTBO X C4eTHO H A< X —ero
BeCKOHEYHOE MOIMHOKECTBO, TO MHOXKECTBO A TAKKE CHETHO.
Vicnomb3ys 3TOT pe3ysibTaT, JIOK43dTh, YTO MHOXECTBO

{neZln=k*~k+1, keN}

HO.

1.68. Iycts Xy, X2, ... Xy, ... — CHETHBIE MHOXecCTBa. [loka-
3aTh, 4T0 MX obbemuHenme () X,— CueTHOE MHOXKECTBO.

nel

14



o llycts
U X, MOXHO 3ammcaTe B BHe Cieayrowedi TaGmuusi:
neN

(Xn1s Xn,20 woos Xuts -} TOTHA  97CMCHTHI  MHOXCCTBA

Koy X12s e XLb s
X200 X225, o Xodr e

Xn25

Jlns Toro MTOOBI [OKA3ATH CYETHOCTh MHOXKECTBA U X,, nocratouno
Teneps 3aHYMEPOBaTh Kakum-TuGo obpazom bee 3.1cue|rm 970H TabameL.

Ucnons3ys pesynbrat 3agauu 1.68, nokasars, 4To cieayronme
MHOXECTBA CHETHBI

1.69. Q= xeRIx:% JUT HEKOTOPBIX 7, n#0 13 z}—mo

JKECTBO BCEX PAIMOHANBHEIX WHCEI.

1.70. MHOXECTBO BCEX TOYEK IUTOCKOCTH € PAalMOHATBHBIME
KOOPJMHATAMH.

.71. MHOXCCTBO BCEX MHOrOWIEHOB € PaMOHATBHEIMH KO-
apduumenTamu.

3. Bepxnme n wwime rpamn. [TycTh X —NpOMIBONEHOE HEMyCTOE
MHOKECTBO  IefiCTBHTCABHBIX dhcen. Uncno M=maxX  Hassihacrcs
(

ecn MeX
H 2R besKoro XEX BLIOIMFEICH HEABENCTBO x<M. Anasorumo
(OHATHE aneMenTa m=min X
MHOXeCTBA X.
X maseisactes ceepxy, ecnm cymecTeyer
EHCTBUTENLHOE YHCIO @ TAKOE, HTO xSa nas beex xeX. Beskoe
“mcro, ITHM eepxueii  2pansio

muokectea X. Jlns  3ajaHHOro OFpPaHHYCHHOrO CBCDXY ~MHOXeCTBA
X MHOXCCTBO BCEX CrO BOPXHMX TPaHCH MMCCT HAMMEHBUIH OJICMEHT,
KOTODEI HAIBIBACTCS MONHOIL 6epXHell 2PaHbIo MHOXKECTBA X W 0BO3IHaYA-
etcs cuMBOTIoM Sup X. OweBuHO, Sup X=max X TOMd H TOJLKO TO/a,
xorma sup Xe

Amorwnio nonsTHA cHusy MONKCCT-
B8, Mol cpant B mOUIOR, e zpan MoXeSTSA. X, nociezn
Bosnasmerca cammonom

Mrokterao X, OFIRIENHOS: CUERRY. W CHIrL, HASKBAETC. aepat

nuennbis.
prmep 3. HaliTh ToMHBIC BEPXHION W RIKHIOKO TPAiH MHOKECTEL
[0, D).
< 370 MHOKCCTBO HC MMECT WauGONbLUCTO O7CMEHTA, TAK KK JUIS
Texoro xe (0, 1) waieren yel0, 1) Takoe, 410 yox. Muoxecrno
BepXmUX Tpacii s momymrephana [0, 1)—ot0 MioxecTso (1, +a0)
© HaWMCHBUIM orcmenTOM, paBkbiM 1. Hostomy

sup [0, 1)

npriem 1£[0, 1).



C npyroit cropom.v. i onemenT [ pe

o, 1) W pasen 0. HUKHHX rpatiel

310 (—o,0] ¢ PABHBIM  HYJTO,

KOTODHi W SBNSETCH TOWHOM HUKHEH Tpaio. nonynTepsa [
Takam oGpasom, min [0, 1)=1of [0, [)=0. o

1.72. [{oKa3aTh, 4TO MPHMBENECHHOE BBIILE OMpPEACNCHHE TOUHOM
BEpXHell IpaHH 3KBHBAJEHTHO CIEYIOLIEMY:
Yucno M ecTp TOYHAs BEpXHss TpaHb MHOXECTBA X B TOM
¥ TONBKO B TOM Cry¥ae, eCiu:
1) x<M s Beex x€X;
2) s Besikoro €>0 Haiifercs dJeMeHT X€X Tako, uTo
x>M—g.
11 1
173. Myers X={1,-,=, ..
2" 3 n
a) YkasaTh HaUMEHBIIMIT ¥ HauOOJBIMH 3EMEHTHI 3TOro
MHOXECTBA, €CTH OHH CYLIECTBYIOT.
6) KakoBel MHOXECTBA BEPXHHX H HIKHMX TpaHelf s
muoxectBa X? Haiitu sup X u inf X,

Jlns crenyrowmx MHOXecTB HaiiTh max X, minX, supX
u infX, ccnu OHH CyIIECTBYIOT:

1
174. X={ xeR|x=—, neN}. 1.75. X=[-1, 1].
1.76. X={xeZ|-5<x<0}. L77. X={xeR|x<0}.

1.78. X={xeR|x

m
—;m,neN u m<n;.

1.79. Iycth X —MHOXECTBO BCEX PDALMOBANBHBIX  4HCEN,
YAOBJIETBOPSIOWMX yCIoBHIO r2<2. TlokasaTh, 4TO MHOXECTBO
X se umeer Haubosbluero snemenra. Haiitu sup X.

1.80. Tlycts X <R --nIpOM3BOJILHOE OrpaHMYEHHOE MHOXKECT-
Bo. JlokasaTh, uTo MHOXecTBo — X={x|-x€X} Taxke orpa-
HUYEHO M CIIpaBe/UTMBBI PaBEHCTBA

sup(—X)=—infX, inf(—X)=—supX.

1.81. Ilycte X, ¥ <R-—Npou3BOJIbHBIE OTPAHHYCHHEIE CBEPXY
MHOXECTBA. HOKEZHTB. HTO MHOXECTBO

X+Y={zeR|z=x+y, xeX, yeY}
OIPAHHYeHO CBepXy H
sup(X+ Y)=sup X+sup Y.
1.82. Ilycte X <R— orpanuyesHoe cBepxy u Yc<R-—orpa-
HUMEHHOE CHM3Yy MHOMXecTBa. JlOKasaTh, 4TO MHOMKECTBO
X—Y={zeR|z=x—y, xeX, yeY}
16



OpAHWHCHO CBEPXY M
sup(X—Y)=sup X—inf ¥.

4. Jlorwiccxan cuvmonnka. TIpn 3AMMCH MATEMATHMCCKHX PACCYXIe-

it p
B OTMKe, M YKAKeM 3eCh JMIIL HECKONBKO HAMOOce MPOCTHIX
M YTIOTPCOHTEIbHAIX CHMBOJIOB.

Tlycrs o, B, .. p o e
OBCCTROB KaKi0ro W3 KOTOPBIX
MOAHO CKA3aTh WCTHHFO OHO HTH JIOXHO.

anHCE & O3HAYACT HC O, T.C. OMpUHAHUC YTHOPIICHHS .

3anHCh G=>f OMAYACT: W3 YTRCPWIICHHA O CNGTYCT YTREDRICHEE

y
5, T 19 (CHOTYET B WIS B GIGIYET 0 (S CHMBAR, SiuetAers
mriocrma).

3anuch G AP O3HATACT «x W By (A —CuMBOA KoMDIONKYL).
3;

anuc, ov § osmavaer « wam By (v —cumeon dussomaun).
anucs,
VxeX afx)
OSHANACT: LI BCAKOTO SneMeuTa x€X HCTHHMO yTmepxmenme o(x)

V" goamop. sceobuocru).
Janu

IxeX a(x)

ccoucnyer anewer XEX 1Kol w10 A Hero. eTuiio

Bt Shart 2eX his Rotoporo. meni, ey ()
lle TOTLKO CYLICCTBYET, HO W EIMHCTBEH, TO MHILYT:

AxeX wfx).

Mpumep 4. Vcrionsaysi OTHMECKYIo CHMBOTHEY, 3alicaTh yTBEp-
enc: cio M coTh, TOMHAS BEXHAA FpaHb MHOXCCTBA X,
< VrTepxenue M=SupX O3HAYACT, YTO BBITIOJHEHbI YCIIOBMS:
a) YxeX| ng} (1. c.. M— Bepxuss TPl MHOXCCTEL X);
6) VAeR(Vxe x<A)q,4>M) (e ~ HAHMEHBIIAS H3 BEPXHAX
rpaeii MHOXeCTBa
VciioBHe 6) MOKeT Gbirh 3aNHCaO TAKKE B CTEAYOMIEH FKBHBATCHT-
Ho# (opMme (cM. 3amasy 1.72):

Ve>0 IxeX (x>M—e)
Hpumep 5. M TorHecKyE0
TPHHLKN MATeMATHYCCKOM  MHYKIIH.

< TIycTh O HEKOTOPOE YTRCDICHUC, MMCIOILICe CMBICT A5 Beex N,
BBOZICM  MHOXKCCTBO

A={neNja(n)},
T. €. MHOKECTBO BCCX TEX HATYPATHHBIX HCENl, [UIS KOTOPBIX YTBEDAICHNE
o HoTunO. TOrma MpHHIHN MATCMATHUCCKOH WHAYKIHMH MOXNO CHOp-
MYJIHpOBAaTH CHECAYIOIHM 00pa3om:
(1 A) A (ne A= (n+1)e A A=N. ®
17



Tak Kak 3amuch (n) OSHAWACT, WTO YTRCPXICHHE O MCTHHHO IR
uncaa neN, TO yrBepkienHe (3) MOKHO 3amMCaTh M uuaye:
(«(1)A (a(n)=a(n+1)=VneNa(n). =

Mpumep 6. Janucars OTpHnaRss BhCKasBIBaNKi: V x€ X o(x) u Ixe
eXa(x).
< Otpunanue sbickassinanis VY xe X a(x) nveer pun 3xe Xo(x) (cymect-
ByeT diement X€X Takoii, JUIA KOTOpOro yreepxienwe ofx) iokmo)
Hnave roeops, ans mobOro yTRepXiemns o MCTHMHHO CIEAyolce
BBICKA3BIBANHE:

VxeXa(x)e3xeX afx).
AHallornyHo
IxeXa(x)oVxeX ay). =
Mpumep 7. MCnoibays JOrMbccKHE CHMBOIIb], 3alHCATH YTBEpX-
nenme: «; f: X—R, XcR, B Touke a€X», a TaKKe
ero_orpunane.
< Mcxonnoe yTBepxacHue:
Ve>038>0 Ve X(lx—al <d=|f(x)—f(a)l <2)

(nas moGoro e>0 Hainetcss 8>0 Takoe, 470 % Moboro wHoia xeX,

VHOBTICTROPSIOLLETO YCIOBMIO |x—al <8, BbinonseTcs nepasencTno | f(x)—

(u)\<er OTpHIEHHE JTOrO YTBCXKIEHUS:

3e>0 V8>0 Ixe X(Ix—al <8 A |f(x)—f(a)| >£)

(cymeersyer €>0 Takoe, 4To Anst soboro 8>0 Haiieres umeno xelX,
yRorneTRopsioice yenommmm |x—al <8 u |f(x)—f(a)lZc). &

Tpounrath HIKe BEIICHHTD HX
CMBIC/I M YCTAHOBHTH, MCTHHHBI OHH WJIH JIOXHBI (CIMBOHBMH
X, ¥, z, a, b, ¢ Bcrony, rme 310 cneu.ﬂanbﬂo He OroBapHBaeTCs,
0bo3HaueHBl NEHCTBHTENbHBIE ‘I'HCI[

183, @) Vxdy(x-+y=3); 6) PVx(x-+y=3);

B) 3x, y(x+y=3); ) Vx, p(x+y=3).

1.84. 3x,y(x>y>0Ax+y=0).

1.85. Vx, y ,\<))¢-31(x<z<})

186, Vx, y(x2£2y?).

1.87. Vax(x?>xex>1vx<0).

1.88. Vx(x>2Ax>3<2<x<3).

1.89. 3x(,/x? <x).

1.90. a) Va, b, c(h(ax +bx+c=0)=b*—4ac=0);

6) Va, b, c(Vx(a,\ +bx+c>0)esb*—4ac<0 ra>0)

191. a) Vb!an(x +ax+b>0);

6) EbVaax}x +ax+b=0);

8) JaVbix(x*+ax+b=0).
VCTAHOBUTH TOUHBIH CMBICI TIPHBEEHHBIX HYKE BBICKA3bIBA-
HAll M 3anECaTh MX € WCHO: JIOrMYecKoit

COPMYTHPOBATH U 3AIHCATH UX OTPHIIAHMA,
18



1.92. a) Yucno X, ecrb pewenne ypasuenns f(x)=0.

6) Umcno xo eCTh CAMHCTBEHROE pernieHne ypabHenns f(x)=0.

B) Vpassenue f(x)=0 HMceT eIMHCTBEHHOE JeiiCTBHTETbHOE
pelieHKe.

1.93. a) MuoxecTBo X<R OIpAHHYEHO CBEDXY.

6) Yncno m ecTb HaMMEHBIUMI STEMEHT MHOXECTBA X.

B) Mi BO X HmeeT i asneMeHT.

1.94. a) Yncno meZ spasercs NenuTeneM 4YHCNa HEZ, WIH
B KpaTKoOHl sammcm: m|n.

6) Ecm wncno neZ pemarcs Ba 2 M Ha 3, TO OHO
nenmTes Ha 6.

B) Yncno peN mpocroe.

§ 2. @y nefic

1. Mowsrrwe dywicuwnn. TlycTs D—NIPOMIBONBHOE MHOKCCTBO @iiCT-
BHTC/TBHBIX wHCes! ECIM KaXIOMY MHCIY X€ D NOCTABICHO B COOTBETCTBHE
sexotopoe prome onpenenciios nefcTaTeiToe W0 (1), 70 ronopaT,
wro Ha MHOKecTBe D OMpENCICHA wcaosas dymapun f. MHONCCTBO
D a

yeRly=f(x). xeD)

- MHOKECTIBOM FHANEHUT] MCTOBOH wmuuu f. CumBommueckn yrkims

sanucemaetcs B wane f: D—E wm §

HauGornee SdcnpnchathHuM SBJIACTCS. manmuqoﬂ(uu cnocob sana-

R gy O COETONT . TOM TO ¢ TONOILI0 POPMYTH KOHKDETHO

AropuTM Savennii dynkuun y=f (¥ [;ezTum

KaXa0ro u3 maqcnnu apeymenma x. B 310M cayyae obnacTh onpesenesus

GysKipH 06LMHO HE YKa3bIBAKOT, NOHWMAs NOJ HEIO TO MHOXKECTBO

3Hayenuit APryMCHTA X, JIs KOTOPOrO JaHHas (JOPMYJd MMEET CMBICT
(ecmecmeenan 0BnacTh OMpeNCIEHUs (hyHKIWMH).

pumep |. HaliTi 06JacTL, ONpEMENCHNS W MHOKECTBO 3HAadCHHE

dypuca /(x),l/ [1=x2.
7Ol chynKIIM sIIACTCS MiO-

;m?m D= (xflx](l} (=1, 1), & MHOXECTROM 3HAMCHMI — MHOKECTBO
yly=>1}=[1, +
Tlycts ~dywkuns f: D—E Taxoa mobbIx  xg, x,€D
W3 yonoBMs x,#X, Crenyer j(x,)#[(:z) B cysiae  BCAKOMY
unciy yeE MOXeT ObITh
mome “onpenesenmoe anero xeD Taxoe, WTO f(x)=); Tem cambim
onpepenenia Hopas Qynkuus f ': E—D, HaslbacMas oopammoil K 3a-
nauHol  (yHKuM)

yoro samanhl Qynkom 2 X>¥ B g Y—Z. VX xosnonauei
@ Caooenon Pynkyuet,
dymwit f B g) wasenaeTc GynKHA h—gof: X—Z, ompencaseman
PaBeHCTROM

h(x)=g(f(x). xex
1.95. Haiitn QyHKnMOHANBHYIO 3aBHCHMOCTB pajguyca R um-
TMHApa OT ero BHICOTIHI H npu panHoM obbeme V=1.
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1.96. Hamicates  BBIpaxeHue s obpemMa P KoHyca
kak (QYHKOMM cro GOKOBOil TOBEPXHOCTM S TIpH JaHHOH
obpasyroeit [=2.

1.97. HanwncaTh seIpaxenue s miomaau S pasHOGOTHONR
Tpameluy ¢ OCHOBaHHAMH a=2 M b=1 kak QyHkumu yrna
@ OpM OCHOBAHHH a.

1.98. C mMomenTa DOKOS o TENO ABWKCICA C NOCTOAHHBIM

M a. Hadttn CTb CKOPOCTH M i 0
myTH OT BpeMenn fBikennsa. Kax cessamnt mexay coGoit

TPOMICHHBI YTh W CKOPOCT B MOMEHT BpEMCHM 1?7
1.99. B pasroGenpennoit Tpaneuun ABCD (puc. 1) ¢ oc-

HOBaHMAMM a M b W BhICOTOI
£ N c h nposenena npsmas MN, nep-

TCHHKyYIAPHAs OCHOBAHHAM

M OTCTOAILAS OT BEPUIMHEH A Ha

paccrosame |AM|=Xx. Brbipasute

mwiomaas S ¢urypst ABNM xax

(yHKINFO NEPEMCHHOM X.

A V4 1.100. B map  pammyca

Prc. 1 R mnomcan wwmnap. Hanucars
" (GYHKIHORATBLHYIO  3aBHCHMOCTL
obbema ¥ umnuEgpa oT ero BeicoTel H. Haittn o6nacts

ONpEAENCHUs 3TOH (pyHKIMH.

1.101. B map paguyca R Bmmca npsmoit KpyroBol KOHYC.
Hanucats  (QyHKLHOHANBHYIO 3aBHCHMOCTb IUIOIMAIH GOKOBOM
TOBEPXHOCTH S KOHyca:

a) or ero obpasyrowei /;

6) oT yrma o mpH BEPLIMHC KOHYCA B €r0 OCCBOM CEHYCHUH;

B) OT ymia P OpH OCHOBAHHA KOHYCa.

Haiiti o6nacTi onpefesieHnst Kakaod W3 MOMyHCHHBIX ¢ynku‘ﬂn
1.102. Haiitu f(—1), £(—0,001), /(100) comn f(x)=lgx>.
1.103. Haiitu f(— f}Al), 0, (1), £(2), ecmm

1+4x, —o0<x<0,

S={ %

2 <x<+oo.
. )1 .104. Ham f(), fla), fla+1), fla—1), 2f(2q), ecmn

Sf(x)=x>—

1.105. HaﬁTuf(O), f(—x),f(x+l},f(x)-}—l,f(;),
Joie
fx)= 1+x
Haiitu ectecTBeHHyr0 obnacTh onpeaenenusi D H MHOXECTBO
3Hauennit E kaxno# w3 cuemyrommx  GyHKImi:
1.106. y=In(x+3). 1107. y=/5-2x.

m,ecma
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1.108. y:\/sin\/. 1.109. y=arccos]
L110. y=In(1—2cosx).
L112. y=lg(5x—x2—6). L113
L114, y=20eces =),

Haiity MHOXeCTBO G, Ha KOTOpoe AanHas (yHKuus 0TOG-
paxaer MHOXECTBO F:

1.116. 2 F=[-1,2].

L7, y=(x|, F={x|I<|x|<2}.

x

LIS, y= 2, F=(0, ).

L119. y=./x—x2, F=(0, 1).

1.120. y=logsx, F=(3,27).

L121 y:sin% F=10,1/2).

=

Haiit mmoncecmeo nyneii Do={x| f(x)=0}, obaacrme nono-
dcumenprocmu Dy ={x] (x)>0 W 0baacnb  OMpUYaMEAbHOCIU
D,—{vlf( <0} mns kekgoil 3 3ananm-4x byHKumiL:

1122, x]—H—x 1123, f(x)= 2+\—\

n

1124, f(x)=sin".

x

1

1125, f(x)=1 75’

Iokasate, uto Qy y—f(x) COOTBET-

1126, 1(x 12)~ 2 (r 4 D) b (D0, fS) —kx+b.
1127, /E Y+ (x+1)= f(A(x+l) f(x)=log, x.
L128. f(x1)f(x2)=/(x1+x2), f(x)=a™

L1z S o) =12 ), S

T4+x1x2

B samauax 1.130-1.133 onpenermts dynxmmo y=f(x),
YAOBNETBOPSIOLLYIO 3a[aHHOMY YCIIOBHIO.
L130. f(x+1)=x>—3x+2.

< Iyers x+1=t. Torna x 1 4 x*—3x42=12=5+6. Iloaromy

F()=f(x+1)=x>=3x+2=1>-51+6.

LI3L f| x+ - ) =x24 -3, x#£0.
x

1.132. f| ;)=x+~/1+,€2, x>0.
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1.133. /(X +x2)=sin x; cO8 X3 +COS X, Sin X3 .

Oynkuns f(x) uaswacics vemmoii (newemwoil), ccmn ce

0 ToukH x=0 u —X; X,
(f(=x)=—1(x). AT

Kakue u3 ykasaHEbiX B sagavax 1.134—1.139  ¢ynkumit
UCTHBIC, KAKHC HCYCTHBIC, a KAKHC HC SBIAIOTCH HH YCTHBIMH,
HH HCYCTHBIMH?

LI34. f(x)=x*+5x%  L135. I'(x)ﬁx2+4\

L136. f(x) 1137, f(x)= S50

I+J\
L138. f(x)=sinx—cosx. 1.139. f(x)= lg

1.140. TokazaTte, 4TO MPOM3BEACHHC nnyx YETHBIX WM JBYX
HCYETHBIX ¢ i ecth Gy yeTHas, a
YETHOH M HEYETHOH — HeueTHas (yHKUMA.

x
2*—1"

Dynkums j(x} HAIBIBACTCH NEpUOONNECKOll, CCTM CYHIECTBYET NONO-
KHTCHLHOC WCIO T (NepHOM DYHKIIHH) TAKOe, WTO v,\eD(/(u—T) =f(x))
BHISICHUTD, KAKMC W3 3aNaHHBIX QyHKUMl SBISIOTCS NCPH-
, W Th MX it nepuon T
L141. f(x)=5cos7x. 1.142. f(x)=cos?2x.
1143, f(x)=xsinx. L1144, f(x)= cos/\-f-sm(\/_‘c)
L145. f(x)=sinx%  1.146. f(x)=tg ——Zlg 3

VCTaHOBUTL, KAKHE W3 YKA3aHHBIX HiDke (YHKUMHA MMEIOT
O6paTHBIC, HAfiTH COOTBETCTBYIOUME OGpaTHBIC (QYHKUHH H KX
ofnacTi ompeaeyCHus:

L147. y=ax-+b. 1.148. y—(x 1)%. 1.149. y=cos2x.
L1151, y=23. 1152, y—;

T4x

< Jins Qynxumu y=x2+1 ccrecTeenHas obnactb ONpE/ICTICHHS  €CTh
B 4MCTIOBAR mpsMas D=(—c0, +00), @ MHOKECTBO 3HAMEHWE —iyy
E=[I, 4+ ). Tak xak A1 moboro aek ypascimc A2+|Aa nmeeT
mBa pasmEHbIX pemenns X, (a)=y/a—1 u x;(a)= 1, T0 nammas
(yHKUHS He MMeeT oGpaTHOH. OJHaKo KaX[as ©3 it

—o, 0],

yi=x2+1, D;=[0, +0). u y,=x>+1, D=

uMeeT OGpaTHYIO, PABHYIO COOTBCTCTBCHHO

xM=Vr=1 1 xE)=—-1 =
Haiitn ofpatnyio Qynxkumio H obnacte ee onpe/eNcHHs,

ecan by 3a7aHa HA TIPOMEXYTKE:
LI54. y=x2—1: a) xe(—a0; —1/2); 6) xe[1/2, +c0);
1.155. y=sinx: a) x€ [—-n/2, n/2}; 6) xe [n/2, 3n/2].
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1.156.

1.157. y
a) xe[O /2], 6) xe[r/2; 7] B) xe [r; 3n/2].

Haiiti KOMIOSHUHE fog W gof cremyrommx QyHKimit:
LIS8. f(x)=x%, g(x)=1/x.

< Mmeem:

x, xe(—o0,0],
2x, xe(0, +0).
2 x:

(fo )= N = (/) =(/%)=x
(g,,,)(,),g(,(,»,g(,z,=\/;zm <
L159. f(x)=1-x, g(x)=x>

L160. f(x)=c*, g()=Inx.
1.161. f(x)=sinx, xe[—mn, n], g(x)=arcsinx.

_{0, xe(—,0], _fo xe(—c0, 0],
1.162. f(x)f{ g(x)—{ L xe(0, +00).

x, x€(0, +c0),
1.163. Hds“:md Sofeof, ecam:

@) =70 0/ ()= fli_

2. Inemenrapue gymkmwn W wx rpagun. Cienyionme GyHKUMH

1. Creneunas Gynsuus: y=x*, acR.
2. Ioxasamensian dyscwns: y=a®, a>0, a#1.
3. JMozapugmuueckan dywxuws: y=log,x, a>0, a#l.

4. Tpuconomempuseckue  GyRKUHE;  y—sinx, y—cosx, gx,
y=cigx.
S. Obpammsie  mpuzonosempuueckue  Gysxupw:  y—arcsinx,

y=arccosx, y=arclgx, y=arcclgx.

Demenmapnoii Ha3bIBAeTCs BCsKas (YHKIMS, KOTOpast MOXeT BEITh
NOMyYeHa W3 KOHEMHOTO WHCTA OCHOBHBIX 3/EMEHTADHEIX  (hyRKIUAI
C NOMOUIBIO APHGMCTHMCCKHX OTCpalldii M OTEPAIMH KOMIO3MILMH.

Tpaguxos @ymmu y=f(X) HA3LIBAETCR MHOXECTBO

I={(x, y)eR?xeD, y=f(x)},
rie szw\mxccnio BCEX TOMEK ILIOCKOCTH.
Ha

IPAMOYTONBHOH CH-
CTemo# KoOpIMHAT Oxy rpadux q:ymmnn TIPE/ICTABIIACTCS MHOKECTBOM
Touek M(x, y), i KOTOp!

y=f(x) (rpaquecme E‘AOS,IBI\EHW.‘ lbyuxuvm)

Ipi  TOCTpOCHWH TpAQMKOB YACTO WCTIONB3YIOTCS  CHEMYIOLIME
npocTuie lcome'rpwlcclme paccyxacuus. Ecmm T rpaduk  dysumm
=/ (x), TO:
it by, =—f(x) e sepramioe. orofpaxene
I' oTHOCHTENBHO OCH

2) rpadukx (byvmmu yr/( x) - sepramHoe otoBpaeime T oT-
HOCHTENBHO OCH

3) rpadmuk d)ymmml y3=f(x—a)—cvemese T soms oc Ox Ha
BeMunRy @
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4) rpaduk  dymkwn  ya=behf (x)—cvemerme T wions  ocw
)y ®a peswuHy

5) rpadux d)yHl(uHu ys=f(ax), a>0, a#1,—cxatue B a pas (npu
a>1) ww pactsxenwe 5 1/a pas (npu a<l) T suoss ock Ox;

6) rpadux dynxwn ye=bf(x), b>0, b#1,—pactscnuc 8 b pas
(npu_b>1) wm oxatue » 1/b pas (npu b<1) T mioas ock Oy.

B HEKOTOpBIX Cilyyasix npu nocrpocl-mu xpadmxa dysxum nesieco-
06paIno pa3buTs ec o6MACTH

XSt npOMe)KyTKOB ¥ nocienoBa-

4 TCABHO CTPOMTL TPAQHK Ha KaXIOM
Toctpouts  rpaduk
x2—1].

< PacKpulBas MOJTH. MOXeM 3ami-
5 catb:
q 2
x2—x—1, xe(—w, —1],
g ) —x?—x+1, xe(=1,0
FEY xix41, xe 1],
x?px—1, xe(l, +o).
A z 5
7 7 Tpapuk 3amamHoll Qynkups ecTh 06b-
eanuenne rpadukos (nmapaGon), npes-
Puc. 2 CTABNSHOUIMX 9Ty QYBKUHIO Ha KaXaom
4 M3 HCTHIDEX TIPOMEXYTKOB (pHC. 2). ©
C. 1 3alUCaTh B BROE KOM-
TIO3MIMH OCHOBHBIX ancmcmapuux ymxmii:
1.164. f(x)=Ix|. 1. 165f(x)—sxn(cosf)

1.166. f(x)=2%"*", 1.167. f (x) =arcsin (V).
L168. f(x)=sin(2~). 1L169. f(x)=1/3/tglog,x.

Jnst Kaknoil W3 criepyrolmx (GYHKIMH HaiiTH ce Tpaduk:

1170, y=./Insinx.

< EcrecTpeHnasi 067iacTh OnpeneneHns 3ajawdoll GyHKIMM €CTh MHO-

HeCTRO
D={x|smx=1}= {+an ksz}

r:{(%um 0) ksz}. -

LI7L. y=x+,/1—[cosecx]. 1172 y=/—|x*—1]+2.

1173, y:V[cosx—l+%. .
LI74. y=1+ /sinx+,/~sinx.

Tosromy




HocrpouTs rpaduKi CHEAYIOIMX J/IEMEHTAPHBIX (QyHKIMii:
1.175. y=kx+b, ccma:
a) k= 0; 6) k=0, b=—2; B) k=—1, b=—1/3.

1176-} )n+a(x )co)z ecom:

atg(kx+o), ecma:
k=1/3, a=n/4;
2, k=2, a=3r/2.

.y parcsin(x+q), ecim:

a) 6) p=—203, q=1/2.
1181 pamg(x+q) ecnm:

E q 5/2 0) p=2/5, g=—6.

ecnu:

a) a=2, k——l b=1; 6)a=1/2, k=2, b=-2.
1.183. y=log,(kx+b), ecmm:

a) a=10, k=10, b=—1; 6) a=1/10, k=1/2, b=2.
1.184. y=[2—x|+[2+x]. 1185 y=x2+x—|x|.
1.186. y=x%—6|x|+9. 1.187. y=[6x%+x|—1.

1188, y=(x? +2x)@. 1189, y=x—1— /=12
o
23 =t
1190, y=| 2 Lt y=p
1, x>0,
1192, y=sgnx={ 0, x=0,
-1, x<0.

1193. y=[x], rne [x]—muenas wacrp x.

1.194. y:{x?, rae {x}=x—[x]—npoGuas wuacts x.
1.195. y=2M—1. 1.196. lx+y 2,

1197, y=log 2 |x—3|. 1.198.}

1.199. y=arcsin (sin (x+ Z))

1.200. y=arccos (cos3x).
1.201. y=cosx+|sinx|. 1.202. y=larctg(x—1)|.

llogz (x+1)I.
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1.203. y=xsgn(cosx). 1.204. y=

otg (X F;;)]_

1205, y=sin . 1.206. y=sin (arcsin f—;'f)

Ha miockoctn Oxy u306pa3sHTL MHOXECTBA TOYEK, KOOP-
[HATHI KOTOPHIX YIOBJCTBOPSIOT 3a/AHHBIM YCTOBHAM:

1.207. xy=0. 1.208. |y|=|x?—2|x{-3].

1.209. [x]+1y 1.210. [x+p{+x—y(=1.

1210, |)x]— |y ]=1.

4
1212, [2y— 1|+ [2p+ 1 +— [x]=4.
'y y+1 7 |

§ 3. penen NEHCTRH uHcen

1. Nonsiue Met0  OeHCTBH-
TENILHBIX HMCC/1 HABBACTCS (DyHKims f: N — R, ONpE/lENienHas Ha MHOXeCT-
e Boox warypamin mwcen Uncno f(n) SEsngIed A ey
a opmyma x,=f(n)
HA3BIBACTCS Aﬁopm)aou Butero. wacna HOCTERORRTETEHOCT (xsheom

Harnucats TEPBLIE MATH 'WIEHOB NOCIEA0BATENBHOCTH!
1213, x,=14(~1)" % 1214, x,=n(1—(—1)").

1215, %, =35 1216, xum(— 1yraresin ¥4 7.
2n—3 2

Hd“u&d'l'a ¢opMy.ny ObIIEro wWieHa MOCIENOBATETHLHOCTH:

11
1.217. ‘E' 5‘ —3 3 12180, 2,0, 2,
4 6 8
12192, 5 5 5
1220. 1, 0, =3, 0, 5, 0, =7, 0,
5 79 11
121 -3, 5 5 o -5

3
1.222. ﬁ 1, g 0, —‘/Ti -1, ~§ 0...

B 3agagax 1.223—1.228 tpebyercs mHaiitn Hanbonsimi
( ) HYNEH Orp: cBepxy (CHm3y) mocrenoBa-
TeSILHOCTH (x y =
=6n—n?-—5. 1.224. x,=e!0" """ 24,

1.225. x,= J 1.226. x,=3n%—10n—14.

n
1.227. .r,i2n+7, 1.228. x,= *E
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2. Mpenen Yueno a npedesom

TOCTIE/IOBATEILHOCTH (Xa),yy, T.¢. lim X,=a, ccm s moGoro £>0

CymecTBYeT HoMep N(€) taxoi, yro mpn n>N(€) BHTIOIRSETCS HEpaBeH-
€180 X, —a|<e. TIPH 30w cama MOCTENOBATELHOCTS HAILBAETCH
cxoosupetics.

Kputepnit Kown jr14 mooo umob nocaedosamenshocms (Xu)mew
umeda npeded, HeobXodyg g docmamouno, wmobw Osn aK06020 €0
cywecmeosas Homep NG) maod, umo mpu n>N(E) eemomisemen
Hepasencmeo Xy y— X, <t 019 mobiozo peN.

it (Xn)nen HAIBIBE MAROR, eCTd

im x,=0.

Ol Goaswoii (cxo-
AAUCHCS K GECKOHCHHOC) "yTo  (OPMANLHO 3IAMHCHIBACTCS e
lim x,=o0, ccnu A% Nogoro wwcna E>0 cymectsyer momep N(E)
TaKol, 410 mpk n>N(E) punommsercs mepasencrso |x,|> E. Ecin npu
ITOM, HAUMHAs C HEKOTOporo pomepa, BCE WIGHBI TOCHEAOBATETBHOCTH
TIONOXHTENLRE (OTPHUAT L i), TO HMCMONLIYEM 3ATIHCE

(1im x,=—co

ucio a ped Kol TH (X )nem
€cm s mo6oro >0 ‘yajizercs GeCKOHEHMOE WHCIO WICHOB 3TOH
™, crioBiio |x,—a|<e.
Mpunuun bosnbuayo —Bediepwtpacca Beskas ozpanuuennas
HOCACO06AIE THOCS UMCer; Xoms Goi 0OHY NpeOefbHylo MONKY.
HanGonuias (HauMElymag) m3 mpeneAbHLIX TOYEK MOCTEAOBATENb-
HOCTH (X, )pcn HAILIBAETCY gepXpum (HuicHim) NPEENOM 3TOH MOCIe-
10Ba’ u 0

a lim x, ( lm x,).

1.229. VIcrone3ys siorpueckyro CUMBOANKY, 3aMMCATE CIEAY-
UM BLICKASLIBAHKS, 3 Takke MX OTPHIAHMS:

a T 3
0) mocrenoBaTeNbHOCTI, MOHOTOHHO HO3PACTACT;
B) MHCTO a ecTh lpepien mocie10BATENLHOCTH;

) b (Xn)nen 6
M) YHCNIO @ €CTh Ty TOYKA HOCTH.

1.230. Haiitn a= lim x, u onpenenuts Homep N(g) Taxoi,

9T0 |x,—al<& upH Beex n>N(x), ecym:

T
) x,=033..3, £=0,001; 6) o e=oms;
2

2
B) X, Lk )

T) X,=

0,005.
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BbLMHCITHTL  TIpenens:

. on—1 Sn+1
LA Mo o A28 Im
(n+1)? - 3n2—Tnt1
233, —5—- 1234, e
12 ITL A
s s
1.235. M_

e Ss 3om
(=1 1420
1236, ,lﬂ(sn-w‘usnl)‘

3n+1

By .
1.237. S 1238, (V/n+2—Jn).

129, lim n¥2 (/4 1~/ =2). 1240, lim 22T

. 1.2
1.241. lim (7+~i+ .t
nme\n? n

2,52 2 .
1242, fim L*Z—:’—‘l 1243, lim

Jim,
1244, tim (g L)
BTt TS

- (1 ey
1.245. ,.]im(s it =1 5“)’
1.246. Jloka3aTs, 4TO €CIH MOCTENOBATENBLHOCTE (X,)uen GEC-
KOHeyHO Masasi M VneN(x,#0), To nocnenoBatesbHOCTh (1/Xy)nen
Geckoreuno Gonbluas.

b, Kakue U3 % HOCTEH 5B~
JsEOTCS Gecxoue-mo BonbIMMH:
1. X222, 1.248. x,=n""",

1.249. x,=nsin ?” 1.250. x,=lg(ign), n>2.

Haittu Bee TOYKH TENBHOCTH:
24(=1)" T
1.251. xn-m. 1.252. x, »oosz
1.253. x,=arcsin (Azl) o
1.254. Jlokasats:
a) lim x,+ lim y,< lim (x,+y,)< li
e =" n—w

Xpt+ T y, < Tim (x,+y,) < lim
T e s



Jns kaxnof B3 T i (Xn)nen

maiima inf{x,}, sup{x,}, limx, n @im x,

1,
— COS" —.

1255, x,=1+). 1256, x,=
~

1.257. x,=(~1)"@n+1).
1258, x=""26in ™ nz2. 1.259. x, “""" L
n—2 3 n

1.260. Jlokasath, 4TO paBeHcTBO lim x,= ﬁ X, SABIAETCS
Aa "

HEOOXO/MMBIM H JOCTATOYHbIM YCJIOBHEM CYILECTBOBAHHS Ipenea
TOCNIEIOBATENBHOCTH (X, )nen-

§ 4. Tlpenen ¢ynxumn. HenpepuisHocTs

1. Tipenea dymscuwm. TIycTo dywKius y=f(x) ONPE/ENieHa Ha MHO-
xectee D. UMCNO a HasuBAlOT npedesos @ywkyuu y=f(x) 6 mouke
Xo # mumyt lim f(x)=q, eci ami MoBOro £>0 CYUECTBYeT 4HCIO
8(g)>0 Takoe, wTo ans moﬁoro x€D wm3 ycnosus 0<|x—xo|<8(g)
clenyer wepanenctso |f(x)—al<

puTopuit Kous, Hix moco wnafi gyin y=fts) whesa
npedea 6 mouke xo, HeOBX0OuMO U Oocmamouno, umobbi 0ax moGo20
>0 cyuecmaosaso 8()>0 maxoe, umo | f(x')~f(x")|<g, kax mosko
X' = xol <8(€) u |x"—xol <8(&).

OBOPAT, TO WHCIO a ccTh mpeden fyweyuu y=f(x) mpu x,
cmpemsugescn Kk Geckonewnocmu, W mamyr  lim f(x)=a, com A

moGoro £>0 cymecteyer w0 A(e)>0 Takoe, 4T0 |f(x)—al<t, Kax
Tomko |x|> A ().
» (e

npejensl
i sinx 1 i
Ll ®
N .
fim (14~ ) = lim (14+x)%=e¢, @
e e=2,71828... HATYDAJTLHEIX b

Hapsijty ¢ BBeZIeHHBIM BLILIC TIOHATHEM TIPE/eNia (yHKIMH HCTIONE3YIOT
Takxe c.nan)somce MOHSTHE ommrmopomwm npesiena. Yueno a HasLiBaioT
npedenom  Gyuxyuu y=f(x) 6 mouke X, cnpasa (cieea) W THMUIYT

im f()=a (_tim_f(x)=a), ccn wm moGoro £>0 cyweetsyer

HHCIIO B (£)>0 TaKOe, 4TO M3 YCIOBHS 0<X—Xo<B(x) (—8 (€)<X—xXo<0)
cnenyer | f(x)—al<e. AHAJIOTMYHO BBOJMTCH TIOHATHE OJIHOCTOPOHHEIO

Tpesena ua GeckonesHocTH ( 1‘"2 Sf(x) u A_li‘n“\ S
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B 3amagax 1.261—1.263, mombaysich 7TOALKO ONpedesieHHeM
mpenena QyHKImMM, goKaszark, 4r0 lim f(x)=a M 3amONHMTHL
caenylowyio Tabumuy: e

€ 0,1 | 0,01 |0,001

5(c)

1.263. f(x)=Igx, Xo=
Hcnonpsys  noruyeckyro cﬂmomy. 3amHCaTL  CleAyoLIne
YTBEpXKICHHS:

1264 lm f()=e0. 1265, fim f(x)=—oo.
1266, lim [G)=0. 1267, fim f(x) Yoo,
1268, lim f()=0. 1269, | f(x) 2
1270l f()==co. 1270 fm f()=co.

BeIMHCTIMTD TPENEsb! CIEAYIONNX PALMOHATLHEIX BIPAKEHHiE:

x2-2 %243
1.272. Ilm 31~§+1 1.273. llm L 55
x x3=y
1274, lim 2. 275, lim_ .
. i e L2185 Do,
. 1 L x2—2x+1
1276, lim {-——— 1277 tim Z 2T
x—2+0\2—x 8— x—1 x’—x
33
1.278. 1.279. fim SHA =2
s w0 h

1.280. x —(a+ l)x+a

L6 5xt 1 -

271 2x+1 x—w X2 3x+1’
(x+1)5+(xi Z)’

2
s " “
1282 fim (377)(_ | 1283 lim X

1.284.

+n)
et n), neN.

s xS +n®

. x—4
1285 lem.( 5\+4 32 ~3x+2))

. 3x? (2x—1D)Bx24x+2)
1.286. lim (m-v—AP—-— 5



1.287. Jlokasats, 410 ecnm P,(x)=aox"+ ... +a,,
On(x)=box™+ ... +by, TO

0 npH n<m,
s Dy 4
lim ((x)) { aofbo mpn n=m,
== Ol npu n>m.
Tpu npeznenos, AHBIE BRIpAXC-

MHSI, YAaCTO MCTIONB3YIOTCs CJEyIOLME I1pHeMB: 2) BBCICHHe HOBOM
TCPEMERHON [UIS  TIOSTyHenus: PRGOIATLHOTO  BLpaXCrUS; 6) nepeson

HOCTH W3 e
3-—
Mpumep 1. Bovmcmwts lim ‘ﬂ
=g [y
< Myen 1={/x. Torma
lim 3-% 1 1
—=
ng_y/x ma3+r 6

Mpumep 2. Bowwennts lim (\/x2+7—/x*=7).
< Jim (/x5
o WA= /T fm 7+w/x -7

X474

. 14
= lim ——————=0. &>

AR FN |

BBIMUCTHTL TIpEENEL

1288, tim L 1a80, g YX1S3
x f x—10 x—10

1.290. lim
x

1.291. lim
h

1.292.

1.294.
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Zi 4 —
1297, fim Y242 g agg gy Y2EX=V/2-

50 /xT19-3 50 a/zlxﬁl/g
1299, tim (/- a—/%).
1300, lim (\/x+\/x+\/;—\/G).
1.301. hm (V/4x2=Tx+4-2x).

1302, lim x2(/x*+2-/x7-2).
Jn

Hcronb3ys 3amedatentublit npegen (1), BEMHCTHTS:
. in 3. " in 7.
1303, fim T 1304, im S
=0 x x—n tg3x
3arcsmx

1.305. lim xctgrx. 1.306. lim ——
=0 x0  4x
1307, fim 1% 1308, Jim cosax—cospx

x—0 X —0

*
1
1.309. lim <——clgx 1310. lim tgAsm £
x—0\ sinx 2

a#p.

110, tim Y272 G him (Lx)‘gx.
T—4x x—w2 \ 2

s
1313, fim S ez,

2 S
1314, lim SHZtE2e

. 1

1315, lim . 1316, Jim EE0sSY

a x—n | —cosdx
ROKaSa'llv CHICIYFOIME COOTHOLLCHHMS:
1317+, fim M Togae.

1.318*, lim ;=1nu. 1319%, fim (401
o T x

Tlp sstumcriennm npenenon suaa  lim u(x)*®, tie lim u(x)=
ity P
fim o(x)=cc, uenomyercs sameszensinii npenes (2)

3
l'[puMep 3. Buwncnums lim ( X ) .
2+x
< Pmeem

(55 o) ()56,




Tax xak

1
4

=g \B¥
lim (14»——)»2: lim  (1+0) =e
x—w +x,

2 -2
Lrread)
"
= 3x=—
Mg =t
™ 2x
lim (L) —e-®
s~ \2tx
(mg;:h ymk-
M), o

Hcnonb3ys 3amevarc/bHBlE Opeien (2), a TakkKe pesyabTaThl
3agay 1.317-—1.319, BeMMCINTE TNpezenbl:
2041

. x43 . x245\"
1.320. lemm (E) . 1.321. Xlﬁnw (ﬁ) -
1.322. lim (cos x) s, 1323 lim (1-+1g? NAR

1324, lim x(nQ@+x)—lnx). 1325 im ‘1 [15*
dim, Vice

1326. lim x(a"*—1). 1327.
1328, lim 2! 1.329.
e
1330, lim (cosx), 1331 lim 02X
x=e * X snx
' ) (sinx\
1.332. llmu(cosx-i—smx)”". 1.333. hm0 — |x—smx
L A

1.334. Tokaszarp, wro lim f(x)=a B TOM M TOIBKO B TOM
Ciyyae, KOrfa sl JuoGOH MOCIEHOBATENBHOCTH apIyMEHTOB
(Xy)nen, CXOZISIIIIEHCS K Xo, COOTBETCTBYIOIAS NOCICAOBATEBHOCTD
(f(xn))nen 3HaveHuH QyRKUME CXOINTCH K a.

Mcrnone3yss pesynerar 3apaum 1.334, nokasate, yro ans
Crepytonmx Gymkumii He cymecrByeT lim f(x):

xmexy

1.335. f(x)=cosx, Xo=co. 1336. f(x)=sinl/x, xo=0.

1.337. f(x)=x—[x), xo=c0.

2 Tlon pen. A. B. Edumosa, . TI. Jlemmronnua, w. 1 33



HaliTH OZHOCTOpPOHHHE NpENENbL:

x~3

1.338. Ilm

310 [x=3| 1359,

1340, lm Qx5 1341 lim 7%
o x~Tko

1.342. lim arctgx. 1.343. lm [l/x].
xs ko x— ko

Itg (4x—m)) : x*

1344, lim 1.345.

. lim —_—
3 E3 X— 280 COSX—
X0 25

1.346. Jjoxasath, yto npenen ¢ysxwn y=f(x) Bo BHyrpen-
Heli TOYKE X, OOGNAacTM ee ONpEeHENeHWA CyWecTByeT TOIAA
M TONBKO TOIHA, KOLZA4 B JTOM TOUKE CYNIECTBYIOT JIEBBIH
¥ TIpapelif NpENensl U OHM COBMNANANOT.

2. Becxoneytio manbie # Geckoneuno Gombumwe. Dyuxups o (x) HaspiBa-
eTcs beckonewno Maaoi Mpu x = Xo, ecmm  lim a(x)=0.

Beckoueo Manme a(x) ¥ B(x) HAIBANTCH CPUBHUMBLML, €CTH
cyuiecTByer xots Gm omu w3 mpezenos him ;5» o fim 2%

Thyors, ), e () CpRsiiNGIE ek, MamsE ApR X,
M TYCTb, ANA ONpPENENEWHOCTH, CYUIECTBYET Ilm %(— C. Torpa:

a) Ecom C#0, 10 a(x) v B(x) uamna»o'r BeckoHE HO MaSTHIMK
00M020 nopadka. B wactHocTw, mpH C=1 OecKomcwHo Manme c(x)
W B(X) HAILIBAIOT JKEUSGIEWMIGIMI W THILYT ot~

6) Ecm C=0, To a(x) HAswbaloT Geckowewno Manoii Gosice
avicoxozo nopaoxa, wem B(x), u mamyr a=o(p). Ecnu mpu 3toM

u(x)
cywecTByeT JeficTBHTENbHOC WHClo r>0 Takoe, wro lim (p( ))
x==%o (B(x,
w0 a(x) HasBBAROT GOCKOHEWHO MATOR NMOpROKG I OTHOCHTENBHO B(x)
Oyukums 0.(Xx) Ha3LIBACTCH GecKOHeuHo GoAbWON TPH X —> Xo, €CHM
im @(x)=co. Tlonobiio Tovy xax 570 cRenauo B s GeckoNCwHO
Mmmx‘ BBOJWITCR MOHATHE CPABHUMBIX OCCKOHEYHO GOMBUMX W HX
e —

1.347. [okasath, ¥ro €ciH hm ?—(J-C#O TO Haiizercs

o B(x)

Takoe ¥ACHO 8>0 M KOHCTAHTHI Cl u C,, 4TO
Ix—xol<8 = C; B(x)<at(x)<C2B(x).

1.348. Jlokasath, 4TO a~f B TOM M TONLKO B TOM CHy4ae,
korza o—~P=o(e) wm a—P=o(p).
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()npe]_leﬂmb MOPAZOK MAJOCTH o (X) OTHOCHTEBHO B(x)=

1.350. a(x)=3/x— /x>
1351, a())-l—""—sf. 1352, a(x)=tg x—sinx.
1.353. a(x) s‘in(./x+2~ﬁ).
1.354. o(x)=3sinx—x*,
1.355. a(x)=31+3/x-1.
1.356. a(x)=/T+2x—1—/x.
1.357. a(x)=3"*—1. 1.358. a(x)=2"—cosx.
1.359. okasatk, uto a(x)--P(x) mMeer 2-if mopsmoK Ma-
JIOCTH OTHOCHTENbHO X mpu x—0, ecnmm:
a) a(x)=1/(1+x), B(x)=1-x
1
6) a(x)=y/a*+x, p(x)=a+ﬂx (a#0);
B) a(x)=(14+x)", B(x)=1+nx (neN).
IpubIFKXEHHO BBMUCIHTD CICAYIOLUIME BBIPAXEHHS:
1.360. 1/1,03.  1.361. ,/253.
1.362. (1,03)°. 1.363. (0,97)%.

1364. Tloxazats, uro ecan afx)~o;(x) u B(x)~Pi(x) mpu
XX, TO

alx)_ o)
R TR AR

Vicnonesys pesynbTar 3agauu 1.364, BBIMHCIHTL MNpeSeibl:

arcsin
1.365. lim

X0

x x
< Tax kax arcsin ~—Z— u In(1—x)~(~x) mpr x-0, 10
T (1=x)~(~x)

x

arcsin
2 2
[P . STV e S I
R Y B e e
_ o8 x—cosde
1.366. lim 1 =% 1367, lim SEX 02X
1 18x 0 1—cosx
» .
1368, fim — "L 4369, fy WX _

—2x] N
s aresin(1=2x)° >0 aresin 3x>sin%



2 /2 (oosxrsms)

1 —sin2x

Onpenenuth nOpsAfok pocra Geckomeyro Gomburolt A(x)
oTHocHTEIBHO B(x)=X mpu x->co:

1372, A(x)=x>+150x+10.

1373 A(x)=/x*+3x+5+|x|.
1374, A(x)=y /x+ Jx 1375 A(x)= \/x —xt/x
1.376. A(x)= 1377, A(x)=

1.371. lim

It tx0+2 7,;H

3, llmpepbluuocn- gy  Touse. Knaccupmsauns Tosex paspuana.

Oy 5~ (x) ¢ obicrio

B toK €M BLIOJHEHB CACAYIOLIHC Tpu yenous:
%) Gyiunin, f(E] GHpGBRSIS B TOTE B .6, XoEDE
6) cywectsyer l| /( f

B) lim f(x]:/(xo).
Ecn yeroBHe a) BRINONHCHO, TO YCTOBUS 6) M B) IKBUBATEHTHBI
cileatyiowemy:
lmAf(xo, Ax)=0,
Ax0

e
Af(x0r Ax)=f{x0+Ax)—F{xo)

npup(m{ﬂme gﬁ)mcuuu = /(X) B TOYKE Xo. COOTBETCTBYIOIIEE NpUpaUfe-
Huo_apeymer
g e Hapyulcm) X018 B OO W3 ycnomuit a) -E),
70 Xo HAIBACTCH mmn pEpana Gynxwm  y=f(x). Ipu 1oM
PasIUNaOT CHEAYIOLE C:
a) hm f(x) OﬂﬂCCTByET. HO dysKuwHA He omnpeneliena B TOWKE

o
Xo i ‘apymeno  yenomue Jim f(xj —f(xo0)} B orom cnyuac

Xo HASHBACTCH MONKOH yompanus020" paspeiaa by
©) m /(x) we cymecroyer. Echu mp 3iom cymectsyior  o6a

ompocroporrx mpemena  bm f(x) u  lm f(x) (ovemumo, we
Y=xg+0 R

paBHbIC APYT ApyTY), TO Xo Hasbiacics mouxoil paspsiéa 1-20 poda.
B) B OCTATBHBIX CNywasx Xo HAIWBACTCA MOYKOIL pa3pwiea 2-20 poda.

1.378. W JIOrHYECKYIO 3anMcaTh HA S3b1-
KE «E-0» CICIYIOUIE YTBEpXKICHHS:

a) dynkuus y=/(x) ¢ obnacteio onpenenenus D HenpephiBua
B TOuKe Xxo€D;

6) dynkuus
xpeD.
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B KOKIOH

Jokasate, 4T0 B
fouKe MX ECTECTBEHHOH obnacTw ompejeneHus:
1.379. f(x)=x", neN.
- Wcnonsays dopmyny Gusoma Hoioroma, monysacm
Af(Xor Ax)=(Xo+Ax)"—x5 = Chx§™ Ax+Crxp 2 (Ax)+ ... +(Ax)".

Orciona im_Af(xo, Ax)=0. &
a0

1.380. f(x)=a, acR.
log,x; a>0, a#l.
. sinx. 1.383. f(x)=arcsinx.
3amana Qyskums f(x). Tpu kakom BRGope napamerpos,
BXOISIMX B e ompeeientue, f(x) Gyner HempephbBHOK?

1.384. 1 (x):{ x—1

x
x—1, x<l1,
ax?—2, x>1.
ax+1, x<m2,
sinx+b, x>w/2.

L!EHf&)z{

1.386. f(x):{

Haiiti TOuKM paspbiBa QyHKLMH, MCC/IENOBATH MX XapakTep,
B Clly4ae YCTPaHMMOIO pa3pblBa JOONpENETHTh (QYHKIHMIO «HO
HEMPEPLIBHOCTIN:

annfp)=;q;jﬁ. 1.388. f(x)=

13x—5|
3x—5

L, neN. 1390. f(x)="sin .

LB f(x)=1-xsin]. 1392, f(x)=3¢".
_ ! _ |x+21
1.393. f(x)A(J:-;-\)amtng 1.3%. f(x) P
1395, f(x)=2 L. 1396, f(x)=1in*%.
|
1 1
_xox

1397, f(x) :




2./x,  0<x<l,
1401 f(x)=44>2x, 1<x<25,
2x-7, 2,5<x<4.

cos x, —m2<x<m/4,
1402, f(x)= 1, 2 x=n/4,
XZ—R, nfd<x<m.

1.403. JloxazaTs, 4TO BCE TOYKH paspbiBa OTPAHMYEHHOH
MOHOTOHHOH (YHKLMM SBISTIOTCS TOYKaMH paspeiBa l-ro ponma.

Dyn-
s y=f{x) Vasumacten nHenpepeignoii na soxncecmse D, €cim OHa
HenpephiBHA B KaXmo# Touke xeD. OuHa HA3BIBAETCA PAGHOMEPHO
nm[lepuﬂm)ﬁ Ha mHowcecmse D, ecim ans mosoro £>0 cymecTyer
aucso 6)>0 TaKoe, UTO JNA moﬁux X', x"eD W3 wepapeHCTBa
Ix' x "1<d(e) chcnyer 1/ (x)=F (")

copema s ey y=/(x) nenpepura na
mpem a1, mo prs Ppastomepio nenpepbisia HQ Imom. ompesk

1.404. [lokasatp, 4To ecmu y=f(x)—menpeprpuas Ha [a, b]
dynkmMs, 1O OHA:

a) orpanmyeHa Ha [a, b);

6) nocruraer Ha [a, b] cBoMX Bepxmell ¥ HwkHeH rpamei
(reopema Beiiepmrpacca);

B) TpEHAMaeT Ha mobom muTepBase (d, b')<la, b] Bce
npomexyTounble 3pavenus mexay f(a) m f(b) (reopema
Kourn).

1.405. [lokasaTh, 4ro ecmi QyHkums y=f(x) HenpepbiBHA
Ha [a, + o) u cymecTByer Koneunb lim f(x), T0 312 dynkums

Xt
orpauugena Ha [a, +o0).
1.406. Ilokaszath, 4To QyHKIMA
Ll
sin—, x#0,
=9
0, x=0,

npurrMaeT Ha jobom orpeske [0, a] BCe NPOMEXYTOYHBIE
suavenns Mexay f(0) u f(a), owaKo He NBNSETCS HEMPEPHLIBHOM
na [0, a].
1.407. [loxa3aTh, YTO BCAKHI MHOTOWIEH HEYETHOH CTENCHU
BMCeT TIO MeHbIeH Mepe OnMH NEHCTBHTENbHBIA KOpPEHb.
1.408. Ha s3bike «e-0» copmyiupoaTs yrBepxicHue: qyn-
kums y=f(x) HenpepeiBHa Ha MHOXecTBe D, HO HE SBISETCH
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paBHOMEPHO HeNpepHBHON Ha 3TOM MHOXeCTBe. B kayecTe
[puMepa  PAcCMOTPETh Cllefiyrowme  dymupmm:

a) f(x)=1/x, D=(0, 1];

6) f(x)=lgx, D=(0, 10};

B) f(x)=sinZ, D=(0,1].

1.409. Jdoxasatb, 4ro ecnu (ymkums y=f(x) Henpepbisua
wa [a, +c0) M cymecTByeT KOHeuHblH lim f(x), T 1A dymHKumsn
Xt
pABHOMEPHO HEmpephiBHa HA [a, +c0).
1.410. Tlokasats, uro HeorpammuenHas ymxuns f(x)=
=Xx+SiX paBHOMEPHO HENpepHBHA Ha BCeH OcH — 0 <x< +00.

b HA Hexpe-
PHIBHOCTb Ha 3aJaHHBIX MHOKECTBax: :

1411 f(x)=7", D=[-1L1]
1.412. f(x)=Inx, D=, 1].

sinx

1.413. f(x)=T, D=(0, nt}.

1414, /(x)=eXcos§, D=0, 1].
1.415. f(x)=arctgx, D=R.

1.416. / x;:ﬁ, D=0, + o).
1417. f(x)=xsinx, D=[0. + ).

§ 5. Kommiexcable HHCia

1. AnreGpantecke ONEpaUMN MAX KOMIIEKCHEIMH SHCHaMH. Komn-

AeKCHUIAMU  uuCAGMU - ynop:

2=(x, y) ACHCTBUTENBLHBIX WHCCH, JUA KOTODHIX CHCAYIOLIMM 06pasom
"

onepamn
(%0 p1)H (X2 p2)=(X e+ X2 pr472), )
(%1, 31) (2 y2)=(x0X2=p132 Xy y2tx231)- @
Beex mcen c.

amcna x u y i i W MHUMOT
HACMAMY KOMILTEKCHOTO “HCHa z=(x, y) M 0GO3Ha€aloTcs CHMBONAMH
Rez u Imz coorsercThenHo.

Jlsa KomnuiekcHbIX uMCAa “zy=(X1, y1) M z;=(x2, y2) HasbBaroTCH
Pasnbis TONBKO B TOM CayMAC, KOTAA Xy=X; H Py=Vs.

Vi onpenezenmii (1) H (2) CIENYeT, 4TO BCAKOC KOMILIEKCHOE HHCHO
(%, ») Moxer GuiTh 3amuCaHO CTEMYIOLMM 0BPa3sOM:

(5 ¥)=(x 0)+(0, 1)(». 0)- (€]
39



Ecn Teneps xommsexcunic wucia muta (x, 0) oroxaectsurs') ¢ jcii
CrRWTCTbREMT wcnamm x, @ mcno (0, 1) ooswawwTh CHMBONOM i,
To papeiictBo (3) mpuiMMaeT B

z=xtiy

- anrey it gopuoit o wem z=(x, ).

1.418. Jloxasarb, 410 "
KOMIUIEKCHBIX WHCEN OBMa/aiol CIeyIouHMH CBOMCTBAMME:

a) zy+z=2,+2; (KOoMMmymamuenocms caoncenusn);

6) (z1+22)+z3=2,+(z2+23) (accoyuamusnocmy caoncenun);

B) 7,23=23Z; (KOMMYMamMueHoCmb yMHOMCCHUSA).

1) (2122)23=2,(2223) (accoyuamusnocmy ymuoncenusy;

) z)(22+23)=2122+ 2123 (3axon duempubymuenocmu).

1.419. [lokasath, ¥TO:

a) Vz1, 2,20 3z(zp2=2,)

('-mcno Z HASHIBACTCH UACMHBIM  OT JeIeHus z; Ha 2

z
1 0BO3HAYACTCH CUMBOJOM —

6) ccmu zy=x,+iy; B zz=xp+iy,, TO

XXk P1ya | FiXa—Xays
2 x3+y3 x3+y3

B zamauax 1.420-—1.429 ebmonuuth ykasaHHbC ONEPALHH,
NpPECTABUB Pe3yibTarT B anrebpamveckol dopme.
1.420. (1—2i)(2+i)*+5i.
< 3agava COCTOMT B TOM, YTOGB 32]1aHHOE KOMILIEKCHOE HHCIO
npe/icTapuTs B (opMe
(1-2i)(2+ 1)+ Si=x +i)
JLis 310r0 MOXHO ThHCA BEHHO o)
H (2), OHAKO ITOT XKC PE3YNBIAT MOXKHO NOJYSMTh TIPOLIE CIHCAYIOLIMM
obpasom. Kak 1OKa3sIBalOT CBOHCTBA ONCPALUti, MCPCYMCICHHBIC B 3anade
1.418, npy I aces,
B anreBpancckoli GOPME, ¢ HHMH MOXHO OBPAWATECH Kak ¢ GHHOMAMI
Buda a+ib, yaurebas gomommmrensso, wro i#=(0, 1) (0, 1)=(—1, 0)=
= oatomy
(2402 =4+4i+2=3+4i,
(1-2i)(2+4i)2=(1—2i) (3 +4i) =3—2i - 8i

11-2i,

') To cCTh YCTAHOBHTE BIAMMHO OAHOSHATHOC COOTRCTCTRHE (X, Ot
Mexay muoxecTrami {(x, 0)|xeR} u R. VM3 (1) u (2) cueayer, wro
aro

(X1, 0)+(xz, 0)=(x;4x3, 0)x; +X3,
(x4, 0)-(x2, 0)=(xyx3, O)>xy x5
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oTkyd OKOHUATEILHO TIOMYACM
(1=2i) (242 +5i=11=2i+5i=1143i. &
1421 (2+3i)(3—i). 1422 (1+42i)%
1.423. (1—i)*—(1+0)°. 1424, (2i—i*)2+(1-3i)>

2—i
1.425. .

= PeaynsTar MOXCT GHTh Monywen HEnocpeicTsenuo no (opmyse w3
Sanaan 1.419. 3amerim, omnao, uto (1-+i)(1—#)=2 ects neiicTaurensuoc
avcio. TIOSTOMY, YMHOXAR HCATETh M 3HAMCHATeNh 3ATAHHOM JpOGH
a1 —i, HAXOMM

2

(2-i)(1-i)

1+ (1+){1—0)
1
1426, b
)@+ (1
1.428. 3—1 i)

Haiiti peficTRUTENIBbHBIE pELICHAA CIIeIYIOLMX YpaBHEHHI:
1.430. (1+44)x+(—2+5i)y=—4+17i
1431 12((2x+ i) (1 +i)+(x+y)(3 -2
Peumts CHCTEMBL i y
1432 (3—i)zy +(4+20)z,=1+3i
4+2i)z,—(243i)z2=T.

1433, (2+i)z,+(2—i)z,=6.

{3+2i)z,+(3-2i)z:

1.434. iz, +z,=i.

(i+1)zi+(1—i)za=1+i.

ECfM Ha NAOCKOCTH BBEJCHA [€KAPTOBA MPAMOYTONBHAS CHCTEMA
Koop/mHaT OXy, TO BCAKOMY KOMIUICKCHOMY 4HCNY 2z=X-+iy MOXeT
6L 8 past Touka M(x, y) ¢ abeunceoit
X M _OpiMHaTO# .

Tlpu 3710M roBopsT, 410 TouKa M (X, y) usobpascaem xommneKcHoe

1L z] it

HHCIO z= X+ Y. Ha KOTOPOi
Huena, i oce Ox—
ocs0, a ock Oy — muumoil ocsio.
Yueno r=./x*+y? 1400y nest o uicna

z=X+iy u obUsHawactcn cumporom |z|. Momym, wicna z paseH
TOu 3 i 9TO YHCNIO, OT HAwaNa KOOPIHHAT.
Boskoe peilienre § CHCTCMEI YpaBHewHii

cos@=x//x*+y%, sing=y/\/x?+y* @
HATBIBACTCS  apzyMenmoM KOMIEKCHOTO “ncna z=x-+iy#0. Bee ap-
TYMCHTE umclia 7 paslM4aiOTCs HA LETbie KDATHHE 2 W 0GO3NAuAIOTes
CMEbIM  cumBoniom  Argz. Kaxioe 3HAUCHHE aprymeHTa COBMAjacT
© BeNHYMHON () HEKOTOPOTO Yria, Ha KOTOPbIA CIe/yeT MOBEPHYTH OCh
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Ox 10 cosranenns ¢ pamuyc-pextopoM OM Towkn M (npn 3toM ©>0,
©CM TIOBOPOT COBEPIIACTCA TIPOTHB HACOBOH CTPEsKH, H §<0 B NPOTHB:
HOM Clywae). 3uauenme Argz, ynoBneTBopsoluee ycnobuio 0<Argz<2m,
HA3LIBAETCA 2A0BNLIM INAUEHUEM APIYMEHTA M ODO3HAYAETCS CHMBOIOM
argz.

B HEKOTOPHIX CAYHAsX [JIABHBIM 3HAYUEHHEM ADIYMEHTA WA3HIBAETCK
3Rauenne AIrgz, yIOBNETBOPSIOLUCE YCIOBHIO —N<Argz<m.

3 COOTHOWEHUH (4) CHEnyeT, uTO [UIS BCAKOTO KOMILIEKCHOTO

HHCNA Z CTPABE/TBO PABEHCTBO

|z}(cos p+isin ),
HAIHIBAEMOE MIPUZOHOMEMPUNECKOR (FOpMOIl WHCTA 2.

Tipumep L. [IpeACTaBMTE B TPATOHOMETPHHCCKOH (OpME KOMT-
nexcioe wHCTO z=—242ir/3.

Pimeen

<
121=/(—2)+(2/3)7=4, coso=—1/2. sing=\/3/2,

fI0ITOMY [NIABHOE 3HAYEHHE APrYMEHTa PABHO AIgZ

73 W, ClieioBaTeNb-
n m
HO, z=4{cos—+isin— ). &
( 3 3)
Crieqyrolpe KOMIJIEKCHBIE YHCHA TPEACTABUTL B TPUTOHOMET-

putueckoii  GopMe H H300pA3UTL TOYKAMH HA KOMILICKCHOH
TUIOCKOCTH:

1435, —i 1.436. 1—i/3. 1.437. —%+i‘T@_
1=
1+i

n

7

1.438. 1.439*. —cos$+isin

. m n n n
.440. sin-+icos—. 1.441. —+isinz.
1.440. sing+icosy 1 I+COS7+lsln7

K x—i
gHCly z=x-+iy ¥ 0003HAYAETCS CHMBONIOM Z.

Joka3are CIEMYIONMAE PAaBEHCTBA:
1442, z4 2ilmz.
1443, (%) 1445, z +2;=01+2.

1446, 7,5,=%,'% B <’ 1447, zz=|z|2

1.448. Brrmciuts:

-\2
a) 27, u (;—‘) e zy=1—i/3, z2=\/3+i,
3

2
6) 22, u z—‘, ecmn zy=342i, z2=2+2i.
72
1.449. Tycte p(z)—NPOM3BOJNBHEI MHOTOWIEH C jelcT-
BATENBHBIME KO3(durmentamu. JlokasaTe, uTo mns moboro zeC
BEpHO DAaBEHCTBO p(z)=p(2).
)



PeiuTh CIEAYIOUHe YPABHEHHS:

1.450. |z]—z=1+2i. 145L |z|+z=2+i

1.452. JloxasaTh PaBEHCTBA M BBLICHHTb HX T€OMETPHYECKHH
CMBICT
{2l
Iz2l”

a) |zizal=lz1l |22,

6) Argz +Argn=Arg(z,2,), ArszﬁArgzz=Arz(j—‘
2
(paBencTBa 6) MOHMMAIOTCS B CMBICIE PABEHCTBA MHOXECTB— CM.
c 11).

BRISCHATH TeOMETP] i CMBICTT v a-
HHii KOMILIIEKCHOH IL10CKOCTH:
1453, z—z—2. 1454, z—>z+(3—i). 1.455. z—iz.

1.456. z—'g(l—i)z. 1457, 2o —z. 1458, z -2z

z

1.459. z—>—. 1.460. z—z.

i

1.461. Jlokasats, 4TO:

a) BeNMYHHA |z —Z;| paBHA pPACCTOSHMIO HA KOMILIEKCHOM
IUIOCKOCTH MeXIy TOYKaMH My m M,, M306paXaiomuMi KOM-
IieKCHBlE HMCTA Z); W

6) lzl+zzl<lzll+lzzl H |z1—z3] 2] |z1|—|za] |
(HepaBeHCTBa TpeyronbHHUKa). KakoB reomeTpuieckuii
CMBICJT 3THX HEPaBEHCTB?

1.462. Ilomsarb ToRziecTpa:

a) |zy+22]* |21~ 22 =2(|2:* +2l*)

(KaKOB ero reoMeTpHYeCKHH cMbicn?);
z+2;
7 —J2122|

O lzil+laal=| 52 +

B 3amavax 1.463—1.473 path reoMeTpHuecKOe OIHCAHHE
MHOXECTB BCEX TOYEK KOMIUIEKCHOW IUIOCKOCTH, YIAOBJIETBOPS-
HOIKMX CNEIYIOLUM  YCTIOBHAM:

1.463. Rez>0. 1.464. 0<Imz<1. 1.465. [Imz|<2.

1.466. |z]<1. 1467. |z+i|=2.

1.468. 1<|z+2|<2. 1.469. |z|>1—Rez.

1470, [z—i|=|z+2|. 1471. O<argz<n/4.

1472, |n—argz|<n/4. 1.473. z=Z.

+2122

1474, Tycrs z#—1. Jlokasats, w10 Re %:°°|z
z

C1b @ UPOM3BOIBHOC JCHCTBHTENbHOC WHCHO. CHMBOSOM ¢'®
©O03mauacTes KOMIEKCHOE HHCIO COSQ+ising. C MOMOMBIO 3TOrO
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oBO3HaYEHHs BCSXOE KOMILICKCHOE WHMCTo z=|z| (cos @-+ising) moxer
GUTh 3AMHCAHO B NOKasameAsioil (ope

z=]z]e*.
TlpencTaBuTh B MOKa3aTenbHOW GOpME CIENYIONIMe KOMII-
TeKCHBIE HHCTIA:
T+24: i 5
1.475. — 1.476. 5—12i. 1.477. —3—4i.
1.478. —2+i. 1.479. sino—icoso.
1.480. sino+i (1 —cosa).
1.481. JlokasaTh, 9TO CHMBON ¢'® obNafaer CiefyIOIEMH
cBOiHcTBaMH:
a) e2"=1 (VneZ); 6) ¢
B) €% =et@te) g &
¢
1.482. Jlannwpie Acna z; W Z, TPE[CTABHTbL B MOKA3aTENbHON
¢opMe u BBHIIONHHTHL YKa3aHHble JEHCTBHA HaJl HUMH:

a) 7,7, j—:, ecnu z,=2\/§*2i, zz=3~3\/§i;
6) 23z, ? eomn z;=—/2+i\/2, 7,=\/8—i /8.
1

1.483. [lokasatb opmyser Diisepa

=1,

—e'@i0n,

1.484. Jloxazate @opmysy Myaepa. ecmu z=re'®, To
Z"=r"e"?,
WM, B TPHIOHOMETpHYecKo# (opme,
Z"=r"(cosng+isinng).

Wcnonbsys (popMyiy MyaBpa, BBMUCIHTb CEAYIOLIME Bbi=
PaXEHUs:
210 (1+1)°
L48s. (140)'%. 1486, (T
1 3 20
vasz. (BN pans, (L) (1—i/3)"C.
1.489. JlokasaTh paBeHCTBA:
fyn—gni2 2 ian ™).
a) (1+i)"=2 (ms 7 +isin 4),

6) (\/3—i)"=2" (oos %—i sin ﬁ")

6




1.490. Ucnone3ys Qopmynsl Diinepa; BbIpa3HTh Hepe3 KO-
cumycsl H CH}{)’CM KPAaTHBIX Jyr GyHKIHM:

a) cos*@; 6) sin’ .

HUcnonb3ys Gopmyny MyaBpa, BeIpa3sHTh Yepe3 COS( U sin@
cnenyromme  GynKumm:

491 cos3¢. 1.492. sin3eo.

1.493. cos4¢. 1.494. sindeo.

Mycte a=re', a#0,—duxcuposanHoe KommickcHoe wucno. Torna
ypasresme z"=a, neN, B TOMHOCTH 7 PasMMYHBIX PCUICHHI
Zy_y, ODHHCM DT peIICHUS AKTCH (GOPMYIOH

205 Z1s e
=G A)J(ms"” k ,-s,,,L:"")V
k=0,1,.,n-1
(amecs peficrourenboe  monoxmTenssoe  wmeno). Uwena  zi,
K0, 1, Y1, aseisaorcs xophsmu mli Cmenen W5 KoMTICKCHOTS

aHena @ W 0GOIMANAIOTCH CumBONOM {/a.
TMpumep 2. HailTh Bee KopHH 3-if CTenchE w3 wHcia a=—2+21 /3.

- 2 2
< Tax xax 11:43’?:4((:05%{»[51[1 ?“) T0
o 2t 2
(Ya)=Yae 550 f(cos( s 7k)

srsin( 25y Tk k=0,1,2
ssin(gk k) o k=0,1,2
e s 2n 27
Tipw k=0: ({/a)y=3/4 cos - kisn ).
8n
Mpu k=1: (Ya),=3/4 (oos?+lsm81:). s
14r
Mpn k=2 (3a),=3/4 (ccw¥+lsm 7) o

1.495. Haittn ¥ wu300pa3uTh Ha KOMIUIEKCHOH ILIOCKOCTH
Bce KOPHH 2-H, 3-#f W 4-ff cTeneHW W3 €IMHMIEL

HaitTn Bce 3Havenws KopHeif: .
1.49. /i. 1497. 3/—1. 1.498. /9.

1499, /—1+i 3. 1500, 42,3 2.
1501, 3/—
1502, &/1+i,/3. 1503. {/@—20)°.
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1.504. [loka3aTe, 4TO KBAJPATHBIC KOPHH T3 KOMILIEKCHOTO
uucna MoryT 6biTe Haiifiener mo Qopmyne

J’:\m i( [L‘;x+isgny (LQZ-X)

Vicronk3oBaHue moKasaTeNbHOH (OpMBI xoMnmxcHMx 4HCEN  BO
MHOTHX CIy4asX 3HAYMTEIIHO YNPOMIAET BHIMHCIICH
Mpumep 3. Mpusectu K Uiy, yao6HOMy s nompnqmupommm

S(p)=sin@+sm2¢+ ... +sinng, @#2nm, meZ

< Tak kax sin=Ime', 70, HCIOME3yA HOPMYTY CYMMBI TEOMETPHHEC-
KoM NPOTpeccH, moNytacM:
S{e)=Ime™+Ime®+ . +Ime™ =Im(e'+e' 24 . 4™

eo(l—e £THIR(e 130 g39)
1o T
sin 22 in (Psnn+l
= sin — sin ——
2 att 2 2
= et 2
.9
s~ sin -
2 2
Mpupecty x BHUIY, A1sl JI0T

1.505. cos @+cos2¢p+cos 3¢+ ... +cosnep.
1.506. cos @+cos3@+cos5Q+ ... +cos(2n—1) @.
1.507. sin @+sin 3@ +sin5¢+ ... +sin(2n—1)@.

2. " p a (noau-
HOMOM WIA yenoii payuoHanbnon (ymKyuen) n-ii CTCHEHH HAIBIBACTCH
[

Pal(z)=0nz"+ay 12"+ ... +ayz+a0, )

rac zeC, ap, ay, ..., a,— K03 HIMCHTE! (BOOGLIE TOBOPS, KOMIIIEKCHBIC),
prcm 6,0, neN. Vpasrerie
2"+ Gy 12" @ ZHGo=0,  a,#0, ©
un nii cremewn. Uncio  zo,
IR KOTOPOrO p,(20)=0, HMAIBIBACTCH Kopies MHOTOWieHa (5) wad
ypaBucHus (6).

Teopema Taycca (ocHoBHas Teopema anrebpel). Besxuii muo-
20unen HenypAe6oil crenenu umeem no Kpaiineii mepe odun Kopens (BOOBIE
TOBODS, KOMIUICKCHBIH).

Uncno zo SBIAETCS KODHEM MHOTOMIICHA p,(Z) B TOM M TONBKO
B TOM Chywac, KOrna p,(z) METMTCR ©e3 OCTATKA HA GHHOM Z—Zp, T €.

Pulz)=(e—20)a-1(2).
e g,-y(z)—Muorownen (n—1)-i crenemn. Ecnm p,(z) memutcs Ges
ocTaTka Ha (z—zo)*, k=1, HO He nenutcs Ha (z—20)**', TO 2o HasbIBaeTCH
Koprem kpamuocmu k Muorousena p,(z); nps aTom

Pa(e)=(z—20)" gus ().

e g,-x(zo) #0.
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Teopema Taycca MokeT 6biTh yTOuHeHa CIEAyloUMM 06pasom:
piozouaen n-ii cmenenu uscem posna’ n wpmu ecau KancOwiil Kopers
cuumans CmoaLKo pas, Kakosa €20 Kpamnocmy

Ecim  KOOOMIMCHTEI  MHOTOWNEH (5)——npmrmu"nsuue ancna
+iyo—ero it xopewb, TO “ucno
Zo=Xo—iyo—TaKKe KODCHb 3TOrO MHOFOWICH, TPHYEM  KODHH
Zo M Zo HMEIOT OJMHAKORYI KpATHOCTH (oM. 3amadty 1.449).

TlyeTs MHOrOWNEH 7, (z) HMEET KOPRHE Z,, Z, -.., Zy (< 1) KpaTHOCTER
(COOTBETCTBEHHO Ky, Ky, ..., kp (kyt+kz+ ... +ku=n). Torma ero moxso
PaSIOKHTS Ha MHHeliHbC Te

() =az—2)" =z2) (e 2n)™

Ecan_npu s10oM bl MHOrOWIICH e e
s, TO. cKobKi,

KODHSM, MOXHO aror ) HHEIHBIX
u KBaap: it i

c
Mpumep 4. Haiitu xophu MHorounewa z®+2z3+1 M pa3noxuTh
€ro_Ha MHOXHTCIH

< Tak Kak 2942z341=(z2+1)2, TO KODHSMH 3TOTO MHOTOWIEHA
SBARIOTCH KOPHH 3-f CTememn M3 —1:

z=-1

n n 1 /3
Z;=C0S 1+'sm§ E+ T,
z3=cos Z—isin =i i Y2
R 32 2

[pw 3ToM kaxasili KopeHb HMCCT KpaTHOCTh k=2. Pasioxeaie 3roro
MHOTOYJICHA Ha JIHHEHHbIE MHOXHTCIH WMEET BHI

szt (- (3o L)) (- (- 2)):

OBmhe/muns MOCHC/HHE 7BE CKOGKH B ORMI COMHORMTCTb, TIOTyWHM
Ha ¢ pefict

284254 1=(z+1)? 22—z +1)% &
Petmnte kBagpaTHble ypaBHEHHS:

1.508. z2+2z+5=0. 1.509. 4z>—2z41=0.
1.510. z2+4(5—2i)z+5(1—i)=0.
1511, z24(2i~3)z+5—i=0.
PemnTh [ByUNeHHblE ypPaBHEHHS:

1512, z3—1=0. 1513, z3+1=0.

1514, (z+1)*~16=0. 1L515. (z41)*+16=0.
Peruth OHKBAZPaTHEE YPaBHEHHS:

1.516. z%+18z2+81=0. 1.517. z*+4z2+3=0.
1.518. z*+9z2420=0.
L519. z4—(1+i)z2+2(1+i)=0.
PelnTh TpeXdleHHble yDABHEHHS:
1.520. z6+4z°+3=0. 1.521. z8+15z*—16=0.
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1.522*. TlokasaTs, 4TO BCe KODHH ypaBHEHNS
1+ix\"_(1+ia)
(1 —ix) “(1—ia) (a<R)

DeHCTBUTENBHBl W Pa3/IMIHbL.

Criepylonme MHOTOU/IEHbl Pa3jIOXMTh Ha JIMHCHHbIC M KBAf-
PpatiHble MHOXHTENH C JeHCTBHTEbHBIME KO3(dumentamu:

1523 z*—1. 1.524. z*+1. 1.525. z%+:z%+1.

1526 z*4+4z3+112%+14z+10; wu3BeCTeH OIMH KOPEeHb

=14
] 527 z54z% 42 —22—7—1; u3BeCTeH NBYKPATHbIA KOPeHb
3

z,:z,:——ﬂl»,

1.528. z*+623+92%+100; u3BecTen KopeHb zy=1+2i.

3. Ilpesien NOC/IEOBATEILAOCTA KOMILIEKCHBIX Wcel. YHCIO a Hadbl-
BAIOT NPede0M TIOCIENIOBATEBHOCTH KOMILIEKCHBIX SHCET (2,), oy W THIIYT
Jim z,—a, conn pan oGoro £>0 cymectsyer Howep N(®) Taxofi, to

npu 1> N(€) BHINOMHSCTCS HEPABEHCTBO 2,—a| <.
i :

(Zn)ne
W mawyT Jim z,=cc, ccan Ai Mioboro E>0 cymectayer Homep N (E)
TaKoii, ¥T0 TpH n>N(E) BHIONHACTCH HEPABEHCTBO |z,|> E.

1.529. Mycte x,=Rez, u y,=Imz, [loka3zate, uto lim z,=
=a#c0 TOrJa W TONBKO TOorja, koraa  lim x,=Rea
u lim y,=Ima.

1.530. [ycre lim z,=a#co u lim w,=b3# oo. [lokasats, 4T0:

a) lim (z,+w,)=a+b; 6) lim z,w,=ab.

1531 Mycre lim z,=a# o n lim w,=b+0. Jlokasats, 4TO

. n—wm n—o
oW, b

BbIYHCTHTE  NIpeJleNs:

1532, lim (2—i+1(1+1 1533, lim =7
n—ow n n—w l+l’l
"
1534, lim 7. . 1535, ML”)
n—w 3n+2 n’+n—di .m )n?+1
153. lim (1+L). 1537, fim L s,
S e A
1538, Tim (2i)" 1539, fim (2~+i(1-1)).
] P P



1.540.

1.541.
n

1.542. lim

1.543. lim

1.544. lim

Jloka3arhb, 4TO HOCTH OI:
HO PacxoisTCs:

1.545. z,=

" nm(— 1) 2
. 1.546. z,=(—1) +12+n'
1.547. :,,=(l+%)ci% 1548 2= (" +(=1)")

TlokasaTh, 4TO CleyIouMe NOCIENOBATEIHHOCTH HEOTPaHH-
YeHBI, HO HE CXOINTCH K GecKOHeYHOCTH:

1549, z,=n(1+i"). 1550 z,=(¢'Z—i)lnn.

1.551. Hycte r,=|z,| ¥ @,=argz, JlokazaTe, ¥TO "liﬂu;z,;a
(O<lal<ow) Torma m TONBKO TOrHA, KoOrja ,.linl r,=la|
B "h;rxL(p,,zarga (opu BaUlexaumeM BeIGOpe OGNACTH TIABHBIX

3HAYCHHN apryMeHTOB).
Pesymetar sapamn 1.55] 9acTO HCTIONB3YeTCH TpH  BbMHCTCHMH
TIPE/IENIOB  KOMIJIEKCHBIX TIOCIIENIOBATETEHOCTE.
pumep 5. Mycts ¢— neficrentensioe wHeno (¢p#0). Jlokasats,

=

o\
lim (|+3) —cosgtising=c'.
]

< Paccmorpin e
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BRIMHCIHM X (PGACTBE:

nat\E

" o3 |2

i r,=lim ((Hi";). ) g
Jm r=fim \ (14

- ? .
fim nare <o,

s o=

im (14— ) =1-(cos@+ising)=e". &

TMycte z=x+iy. Jokazate (cM. npumep 5), uTO

1.552.
IJEE(H ) =e*(cosy+isiny)=e*"P=e*
Jloxazath b i

M HaliTH WX NpCHeNbl:
1.553. z,=z", |z]<l. 1.554. z,=
1.555. z,=1+4+z+..+2% |z|<l.

nz", |z]<1.

i
1.556. z,=——, |zI> 1.
1+z2" e
14zy+..+2
1.557. Buiuucimts hm—'——’ eom |zy)<1 u |zp)<l.
—0 [425+...+23
1.558. Mycte lim z,=ao0. Mlokasats, uTO
=3
. Zytzate.t 2z,
fim T2 T g
vk "



rnasa 2

BEKTOPHASI AJITEBPA U AHAJIMTUYECKAS
TEOMETPUSA

§ 1. BexTopnas asweGpa

1. Jsmeiinbie onepauan Max BekTopamu. Bekmopos (2eoMempuueckus
sexmopast) @ BCCX OTpe3KoB,
WMEIOIIX OMHAKOBYEO [UIMMY W Hanpasneme. O BCRKOM oTpeske AB
¥3 ITOr0 MHOXECTBa FOBOPST, YTO OH MpEACTABMSCT BEKTOp @ (MOMyucH
pUIOXCHHEM BeKTOpa @ K Touke A). Jwa oTpexa AB asHBactcs
ommoit (modyren) BexTopa @ W ofosHavaCTCH cmasonca |aj=14B|.
BeKTOp HynNeBOH JUmMHBI 2 ny te6bin
CcuMBOTIOM

Bextopsl @ 1 b maswmaiorcn paswivu (a=bB), ectw MHOwecTsa

Hx oB

K
B pime 3a1an uacTo CumieT yioHO He PASMVATL BeKTOp
it ero ii orpesok. Wmenno

u 3TOM CMBbICTTE, crenyer
BEKTOP».

Tiyers otpesox AB BekTop a. Tpn-
70XAR X TOWKe B 3ajamwbiii BEKTOp b, TOMYSMM HCKOTOPEI HANPAB-
JemHBii oTpe3ok BC ne.rmp, npe/ICTABIeMbii HANDABJICHRBIM OTPE3KOM

AC.  uasbisactcs MO BCKTOPOB
@0 b o cbowmmsercs ath (pc. 3.

ITpoussederuess eexmopa @ na Oeilcmeu- 3 M
Mefbnoe wUCAO ). MA3BACTCA BEKTOp, 0BO- ¢
Inavacnibi Aa, Takol, Wro:

1) {ral=[2|-|al: N (4

2) BexTopsi @ W M cowanpaniensi

mph A>0 H TPOTHBOMONOKHO HANPABIICHA
mpu A<0.

2.1. [lokazate, 4TO
CNIEAYIOIMMH CBOHCTBAMM:

a) a+0=a;

0) a,+a,=ay+a; (KommymamusHocmp);

B) a,+(ay+as)=(a,+a2)+as (accoyuamuenocmy);

r) Vadlb(a+b=
(BexTop b Ha M, 7p BEKTOPY
@, u obo3HayaeTcst CHMBOJOM —a);

n) Vay, a;3ay (a) +a3=a;)
(Bem'op @3 HA3LIBACTC PAZHOCMbI0 BEKTOPOB a4; H @ H
06o3HANAETCS CHMBOTOM @ —ay).
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2.2. JlokasaTh paBeHCTBa:

a) —a=(—1)a;

6) a;—ay=a,+(—ay);

B) a=|a|ag, rie ag~— 0pm BEKTOpPA a, T. e. BEKTOD €IMHHYHOK
JUIMHEI, COHANpaBeHHb ¢ BekTopoM a(a+#0).

2.3. B mapawienenunesne ABCDA'B'C'D’ Bextopsl m, n,
P npefictapicusl pebpamu AB, AD, AA' cooTsercTBenHO. TlocTpo-
HTb BEKTOPEI

a) m+n+p; 6) ')ym+'|,n—p; B)—m—n+'[,p.

2.4. laue BeKTOPHl @; ¥ @, IMoctpouth BexTOpn! 3a,,
a5, ay+2ay, ‘fra,—

2.5. [lokasaTh, §TO:

a) Omepauus YMHOXEHMS BEKTOPa Ha 4MCIO obnamaer cre-
JYIOLIAMH CBOWCTBAMH:

0a=20=0, (A;Az)a=h;(h.a)

6) BEKTOPOB H HX Ha 4YMcha
CBA3aHBI CHEAYIOUIMMY IBYMs CBOHCTBAMM Qucmpubymusnocmu:

May+az)=ha;+hay ¥ (h+h)a=ha+h,a

2.6. JlokasaTh paBeHCTBA:

a) a+'/,(b—a)="/,(a+b);

AT i
Kakop HX reoMerpHueckuii cMeicn?

2.7. AD, BE u CF —meauans! Tpeyronsunka ABC. Jlokasats
paaeﬂcfng‘AD+ﬂf+CF70.

28. AK w BM—mMenuanbi Tpeyronbiuka ABC. Beipasuth
yepes p=AK m g=BM pextopri AB, BC u CA o

2.9. B napannenorpamme ABCD oGosnatent:: AB=a, AD=b.
Bripasute uepes a W b BekTopsr MA, MB, MC uw MD, rme
M—Touka mepeceveHHs AMATOHalell NapasuieorpamMma.

2.10. B tpeyromsnike ABC AM =048 u CN=BCM. lona-
ras AB=a w AC=b, sipasnte AN u BN vepe3 BexTophi @ u b.

2.11. ABCDEF— mpaBuibHBI  LICCTHYTOJBHKK, npuyemM
éﬁ P, BC g. Boipasute wepes p ¥ g  BeKTOpH
CD, DE, EFFA AC, AD w AE.

2.12. M—TouKa IepeceveHusi MeJMaH TpeyrombHuka ABC,
O—npon3BONbHAA ToUka NPOCTPaHCTBA. [loKa3aTb paBEHCTBO
OM= ‘/1(0A+OB+OC)

2.13. B npocTpaKcTBe 3ajaHbl TpeyroneHuku ABC u A'B'C':
M u M'—T1OouKu TepeceyeHnst HX MeJHaH. BuIpa3uTe BekTOp
MM’ uepes sextopsi A4, BB u CC.
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2.14. Touxn E w F—cepemmasi cropos [AD] u [BC]
geTHIpeXyronbiuka ABCD. Jlokasath, uro EF='[,(AB+DC).
BpiBeCTH OTCIOZIA TEOPEMY O CPCMHCH JIWHMM Tpameuuu.

2.15. B Tpanciim ABCD OTHOLIEHME JUIMHBI OCHOBAHMS
[AD] x nnmme ocnoamms [BC] pasro M. Tonaras AC=a
u BD=b, Bripasutk uepes @ u b pexropwt AB, BC, CD u DA.

2.16. B rtpeyromsunke ABC AM=aAB u AN=PAC.

a) TpM KaKOM COOTHOLICHHM MEXIY O H [ BEKTOpBI MN
w BC KOJUMHEApHHL. o

6) Mycts o u B Takoew, 470 BEKTOpH MN M BC
mexosuTMHeaprbl. [omaras BC=p u MN =g, BbIPa3MTh BEKTOPbL
AB u AC ucpes p u q.

CHcTema BCKTOPOB @j,...,d, HASHIBACTCH AUHCUHO 3Q6UCUMOL, €CTH
CYUIECTBYIOT YHCHA Ay, -, R, TAKHE, 9TO XOTS OBl OJHO W3 HHX OTJIHYHO
OF HyNS U A1@; + ..+ hty=0. B IPOTMBHOM CIydac CHCTEMA MASHIBACTCK
AUHEUNO HE3AEUCUMOI.

2.17. Jloxa3ath CICAYIOIIHE FCOMETPHIECKAE KPATCPHH JINHCH-
HOll 3aBMCHMOCTH:

a) cucrema {a;, @} JMHEHHO 3aBMCHMA B TOM M TOJILKO
B TOM Clydac, KOrna BCKTOPBL @y W @y KoAAUHEADHWI, T.C. WX
HaNPAaB/CHAN COBNAJAIOT MM NPOTHBOMOTOXHLL

6) cucrema {a, a,, a3} JMHEHHO 3aBHCHMA B TOM M TONLKO
B TOM Cllyyac, KOTJa BEKTODHl @), @ W @3 KOMNAGHGPHH, T. €.
napasieLHEl HEKOTOPOH TLIOCKOCTH;

B) BCsIKasi CACTCMA W3 n>4 BEKTOPOB JIMHEHHO 3aBHCHMA.

2.18. Ha cropoxc [AD] mapanzenorpamma ABCD otnoxen
sektop AK pommet |AK|="/s|AD|, a wa mmarosamn [4C]—
BekTop AL pmmer |AL|="/¢|AC|. Jloxasats, 410 BeKTOphI KL
¥ LB xosympeapus! W BaitH A Takoe, yro KL=X\-LB.

2.19. PasjioXHThL BEKTOpP S=a+b+¢ MO TPeM HEKOMILIaHAp-
HEIM BCKTOpaM: p= a+b 2¢, q=a—b, r=2b+3c.

2.20. Haiitn y CTb MEXIY de-
TLIPDbMS  HCKOMIUIAHAPHBIMH ~ BCKTOpamu: p=a+b, g=b—c,
r=a—b+c, s=b+'[c.

2.21. [laust uerhipe BekTOopa @, b, ¢, d. Bblumciurh uX
CyMMy, ecllu M3BECTHO, 4TO a+b+c=0d, b+c+d=Pa u BeKTOpbL
a, b, ¢ HCKOMILTaHAPHBL.

2.22. Jloka3aTh, 4TO JUIsi JOOBIX 3aJaHHBIX BEKTOpOB @,
b u ¢ sexktopsi a+b, b+c u c—a KOMILIaHapHbL.

2.23. Jlaskl TpM HEKOMILTAHADHEIX Bextopa @, b m c.
Hokasats, uto BekTOpH @+2b—¢, 3a—b+c, —a+5h—3c xoM-
TUIaHAPHBL
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2.24. [lasbl TpH HEeKOMIUIaHApHLIX BeKTOopa a, b W ¢
BoruCIMTL 3HAYCHAR A, OPM KOTOPHLIX BEKTOphl Aa+b+e,
a+Ab+ec, a+b+Ac KOMIIAHAPHLL

2.25. Jlauel TpM HEKOMILUTAHADHBIX BeKTOpa a, b H ¢
BoUMCIIMTE 3HAYCHMS A ¥ |, NPM KOTOPBIX BEKTOPHI Aa-+pb+c
B a+)b+)ic XONIMHEAPHDL.

3 BexTOpa. TpO¥iKa HeKOMTI-
NAHAPHEIX BCKTOPOB €5, €, €3 RRSGAETCR BasiscoN] B MafomecTae: moe
TEOMETPHYECKMX  BeKTOOB.  Bosuit rcoMchw]ecKlm BEKTOP @ MOXET
ObiTh obpazom BUzIE

a=X,e;+Xyer+ Xaes; ()

uncia Xy, X, Xy HaswBaloTcs Koopdwnamamu BEKTOpa a B Gasmce
B=(e,, &1, €3). 3anmch (1) HAIWBAOT TAKKC PALOKCHICM BEKTOPA
a no Gasicy

Araoruiso, napa ey, BEKTOPOB
HasMBaeTCR Gavmcom B {e1, €2) B Mnoxt:crm TEOMCTDHUECKHX BEKTOPOB,
KOMIUIAHADHBIX HCKOTOPOR IUIOCKOCT]

Havoms, . sowtsth - nemynesoll mektop e obpaayer Baume: B ©

Boex P BeKTOPOB,

_x-mnpasnenmo

ECnM BEKTOD @ €CTh  /uMeiiHan KOMGUHayus BEKTODOB @y, .
¢ koapPHIHCETAME Ay, ..., Ay T. €.

a= 3 haw

TO KaXmas KoOpi#HaTa X; (n) BEKTOpa @ paBHa Cymme TpOM3BEACHMIl
Ay b BEKTOPOB

ay,...,a,;

X,(@=Y MXi(a), i=1.2.3.
=it
Basic B= (e, €;, €;) HAILIBAETCH MPAMOYZOAbHBIM, CCH BEKTOPBI
e, & u e monapHO n mMcioT
B 5ToM Crytac NHHSTH 0GO3MANCHMS

e=j, e=k. @

€

[lpoexsyueii BexTopa @ Wa BEKTOp € HA3IBACTCH WHC:IO Np,a=|al cos ¢,

e ¢=(a e)—yron mexay sekTopams a u e (0<@<T)
copikaTil X, Y, Z BeKTopa a B UPAMOYTOTbHOM Gumkce

COBMANAIOT © MPOGKUMAMU BeKTOpd @ Ha Gasncubie oprul i, j, k coot-
BETCTBCHHO, @ JUIMHA BEKTOpAd @ paBHA

Jal=/XT+ V21 22 [©)

Yncna
x
Izt
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cosa=cos(a, i)



cos p=cos(a, j)=

¥
Nroaany 2y
z

ws=c°§m= —
Tl s

BekTOpR. @,
HanpaBisionie KOCHHYCEI BEKTOA COBNRZAIOT ¢ KOOPIMHATAMI

(MpOCKIWAME) ero OpTa o= =

_2.26. 3anan Tetpasap OABC. B Gasuce us pebep OA, OB
u OC naitru KOOpAHMHATEI o

a) BekTOpa DE, rne D u E—cepepunbl pebep 04 n BC;

©) Bektopa OF, rpe F—ToYka TEPECEYCHHs MEAHMAH OC-
Hopamns ABC.

2.27. B tetpasnpe OA4BC menuana [AL)] rpann ABC penutcs
TOuKOH M B OTHOILEHHK Iml:lﬂTLt&L Haiitu xoopausatst
BekTopa OM B Gasuce u3 peGep OA, OB, OC.

2.28. Bre miockocTH mapasienorpamma ABCD B3sTa TOYKa
O. B Gasuce u3_pektopo 04, OB u OC HalfTH KOOpAMHATHL

a) BexkTopa OM, rne M-—Touka INCPECEHYECHHS OUATOHAJICH
napaUIenorpamma;

6) m:xmpa OK, rne K—cepenuna cropomst [AD].

229. B_Tpancimn ABCD W3BCCTHO OTHOUICHME JUHH OC-
MOB2H] ]AB|/]CD|AA Haiftu xoopmunater ektopa CB B 6a-
3HCE M3 chropoa AB w AD.

. B 1peyrombuuke  ABC AM=04B, AN= ﬂAC
(o, |3;£O I;af#1), O—Touka mepecescims (CM) u (BN). B
Gasnce U3 BEKTOPOB OM u ON waittn KOOPJMHATHL:

a)** pexropa AO;

6) pextopoB AB, BC u CA

231 B Tpeyromsuuxe ABC AK=uAB, BM=PBBC, CF=yCA.
Mycts P, O u R—7ouku nepecescnus npsvbix (BF) u (CK),
(Clq (AM) (AM} u (BF) cootserctsennio. B Gasuce u3
BeKTOpoB AB M AC HalT¥ KOOPAHHATEI BEKTOPOB AP, BQ u CR.

2.32. Jlan _npaBwibBbi nstuyronbEuk ABCDE. B Gasuce
M3 BEKTOPOB AB U AE_ naliTw KOOpIMHATHL

a) BekTopoB AC u AD.

6) Bextopos BC, CD u DE.

55



2.33. [lan Tpeyromsuuk ABC, AM=2%3AB, AN=3,4C.
Mpsivast (MN) nepecexaer (BC) B Touke K.

a) Haiitn koopnumath sekTopa AK B Gasuce W3 BCKTOPOB
AB w AC.

6) [lokasaTh, H4TO BEKTOPBI p=ﬁ+KN. q=BC+NM
ur=CA+MK u s TY B pa-
BCHCTBC p=14.

2.34. B 're'rpa:mpe ABCD [DM]—memmana rpanu BCD
u_Q—nentp Macc droli_rpamn. HaiiTu KOOpZMHATEI BEKTOPOB

DM wu AQ B Gasuce AB, AC n AD.

B naiemeiiiem, ecoM  HE ormaapnnaewx TIDOTHBHOE, BEKTOPH!

cBoMME TPAMOYTONEHOM

Gasce. 3amucy a(X, ¥, Z) osmauaet, uto  FoOpA BERToDE @paRitd
X, YuZ te a=Xi+Yj+Zk

2.35. 3a11am>1 sektopsl @y (—1,2,0), ay(3,1,1), a3(2,0,1)
u a=a,—2a,+"/3a;. Buuucnute:
a) |@;| W KOOp;IMBATH OpPT4 &0 BEKTOpA a;;

.
6) cos{ay, j)
B) KoopauHaTy X BeKTOpa @)
1) mp,a.
2.36. 3umaHbl BEKTOPHI e(—l 1, ‘/z) u a(2, -2, —1). Voe
JWTBCS, 9TO OHH BEKTOPd

a no Gasucy B=(e).

2.37. Ha nsiockocTd 3amaHbl Bektophl ey(—1,2), ey(2, 1)
u a(0, —2). V6emwutbcs, wt0 B=(e;, ;) -Gazuc B MHOKECTBE
BCEX BEKTOPOB Ha IUIOCKOCTH. [TOCTPOWTH 3ajiaBHbC BCKTOPHI
M HaliT pasNoKeHMe BekTopa a mo Gasucy B.

2.38. [NokasaTs, 4TO TpOiKa BEKTOPOB e,(l 0,0), ex(1,1,0)
n eyl 1, 1) 06pa3yc1' 6a3uc B MHOXECTBE BCEX BEKTOPOB

Th TH  BeKTOpa a=—2i—k

B Gasnce % [e,, €3, €3) M HAKCATH COOTBETCTBYIOUICE PA3JOKNE-
Hue no Gasmcy.

2.39. 3anansl BekTOphl a=2i+3j, b=—3j—2k, c=i+j—k.
Haiitu:

a) KOOpAMHATHL OPTa &g;

6) koopIMHATH BeKTOpa a—'/;h+c;

B) pasnoxenuc Bektopa a+b—2¢ no Gasucy B=(i,j, k);

1) np,(a—b).

2.40. Haiitu koopmusath opra ao, ecnn a(6, 7, —6).

241. Haiitn Z(a), ccm X(a)=3, Y(a)=—9 u lal=12.

2.42. HaiiTd [iMHY M HanpaBsitOIMC KOCHHYCBHI BEKTOpa
p=3a—5b+c, ecnm a=4i+7j+3k, b=i+2j+k, c=2i-3j—
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2.43. Haiit BEKTOp X, KOIIIMHEAPHBIH BEKTOpY @a=i—2j—2k,
06pa3yroLLmii ¢ OpTOM j OCTPHIH yron W WMo AuHy |x|=15.

2.44. Haittu Bektop X, OOpasyrommii co BCEMH TpeMst
Ga3uCHLIMM OPTaMM DaBHbIE OCTPLIE YIJIBL, €CIH |x|=2\/3.

2.45. Haiitn Bektop X, ofpasyrommii ¢ oprom j yron 60,
¢ optom k—yron 120°, ecmu lx|:5\/i

2.46. TIpu KaxpX 3HAYCHMSX o W P BEKTOpH @= —2i+3j+ok
u b=Pi—6j+2k xommueapsn?

2.47*. Hajiti BEKTOp X, BanpaBJieHHbH NO OMCCCKTpHCE yria
MeX1y BekTopamy a=7i—4j—-4k w b= —2i—j+2k, ecmm
Jx=5,/6.

2.48. 3amamn sextopt: a(l, S, 3), b(6, —4,—2), ¢(0, —5,7)
u d(—20, 27, —35). TpeGycres nouoépan, umcna o, B M y Tak,
4TOOB BEKTOphl o4, Pb, yc ¥ d 0GPasOBLIBANM 3AMKHYTYIO
JIOMAHYIO JIMHHIO, CCIIM GHAYAJIO» KaXkIOTO MOCTCIYIOUIEro BEK-
TOpa COBMECTHTh C KOHIOM» MPE/BITYIICIO.

2.49. B terpasape OABC IUI0CKHE YITIB TPEXI'PAHHOTO YIJIA
¢ sepumpolt O -—npsmble. Touka H-—OCHOBAaHHME NEPNCHAMKY-
Jpa, MPOBENCHHOTO W3 BCPIUMHBLL O K MIOCKOCTH rpaHH ABC.
HaiiTi KOOpAMHATLI BCKTOpA OH B Gasnce u3 BekTopoB O4, 0B

w OC, ecmu |OA|=a, |0B|=b, |OC|=

3. Toukn. T i 3a-
auM aMauTHYcckoli reoveTpuR. [OBODST, YTO B TPEXMCPHOM MPOCTpAN-
CTBC BBCACHA cucmema <0, B>,
€C/I_ 3aNanbL

i) Touka O, om

2) HCKOTOPBI NPAMOYTOMBHBI 6a3HC P (: J, k) B MHOXecTBe Beex
TEOMETPHYECKHX BEKTOPOB.

Ocu Ox, Oy m Oz, npoBencHHbIC 4epe3 Touky O B HAaNpaBcHMH
Ba3MCHBIX OPTOB i, j 1 k, HASLIBAIOTCH KOOPOUNGMHBIMU OCAMU CHCTEMbI
koopmanat <0, BY=Oxyz.

‘e _M- TOuKA B, TO
orpesok OM BaswBaeTcs padi TOUKH M.
mouku M B cucteme {0, B) Ha3pBalOTCH KOOPAMHATHL €€ DPagHyc-
Bextopa OB KX TeOMETpUYecKOTO BekTopa B Gawuce B, T.e.

x(M)=X(OM), »(M)=Y(OM), z(M)=z(0M)

Ecnm My (xy, y1, 21) # Ma(xz, ya, 2;)——JIBC_TIPOM3BOIGHBIC TOYKH
B OPOCTPAHCTBE, TO KOODAMHATH BCKTOPA MyM, paBHEI

X=x3=x1, Y=)2=y1, Z=n-z. @

g::mua HA OCHOBAHMM (3) PACCTOSHMC MEXIY TOUKAMM BBIPAKACTCH
PMYIIOH

[ Py Ma)=| MMyl =/ (2 —x:) + (72—

2 +(z2—21)




flpn peweHuu 3azau #i  reomeTpui
MAKCHMAJTBHO HCTIONB30BATH METOIBI BEKTOPHOH amreGp.

Tipumep 1. 3anama sepummns A(1, 0, —1), B(Z 2,1) u Towa
E(—1, 2, 1) nepeceuchns Memar Tpeyrombiika ABC HaWTH KoopaWHATH!
Bepumisy C.
< Tak Kak KOODAMMATH BEPUMHBI A 3ajaubl, TO /NS BLMHCIEHHR
KoOpAHHAT BepuHmLl C AOCTATONHO MaiiTH KOODRHHATH BekTopa AC
Mycr, BF-—- Menmana, TpoBefeHHast W3 pepwmbbl B. Torma

A e Y
:2AF=1(BA+BF)=Z(AB+§BE) ®

(30€ck  MCTIONB30BaH TOT (akt, 4To Touka E jemwt wmeamany BF
B oTHowenwu 2:1). Jlanee, i3 YCOBMI 3aasi C NOMOMINIO (GOPMYITE
(4) BermCIeM XoopaHHATEL BeKTOPOBR AB(1, 2, 2) B BE(—3, 0, 0), oTxyna
1a_ocnonamm (5) nonysaem AC(—7, 4, 4) W, HaKOHeH, BHOBL HCTOMb3YS
QopMmynly (4), HEXOMMM KOOPIMHATHL TOMKH
X(C)=x(4)+X (A0}

Y=y (A)+ Y (04,

IMycrs Ha npsmoii / 3ananst Touxn My, My w M, npwiem M, #M,
Pacemotpum Bektopst MM u MM,. Tak Kak OHM XQUUMHCADHHI, TO
HalJICTC TAKOE JICHCTBUTENBHOE MHCNO A, 4T0 M M=) -MM,. Yncno
\ HA3LIBACTCH OMHOWIEHUCM, B KOTOPOM TOUKA M NIENHT HATIABIEHHbI
0oTpe3ok M, M,, npHYemM OHO TIONIOXHTCABHO, €CH TOuka M Haxomurcs
BHYTpH_oTpeska M,M,, orpunatensuo (w A —1), ecnun M Haxomures
B¢ MiM,, w pasno 0, ecnu M=M,.

Tpumep 2. 3Has KOOPAMHATH Touek My (xy, Y1, 21) # Ma (¥, 2, Za)
M_OTHOLIGHHE A, B KOTOPOM TO4KA M JIeNWT HATIDABJIEHHbIH OTPEIOK
MM, waiin koopmHmATH ToukH M o
< Mycrs O—uavano xoopamuuar. OGoswaumm: OM,=r;, OM,=r,,
OM=r. Tax xax

MM=r—r, MM;=r,—r,

(r2—r),

T0

r—rn=
orkyna (tak xak A#—1)
_rnthn
S
Tonyyecunast popMyna u AaeT PeliCHHE 3ajawi B BeKTOPHOH ¢opme
Tlepexom B 3Tof (OPMYTE K KOODIMHATAM, TIONYTHM
yi+hys 14hz;
=2 —
1+% 1+n
2.50. Touka M(1, —5, 5) 3ajaHa CBOMMM KOOPJMHATAMH B
Ael p'rmaoﬁ MpSMOYTONBHOH  cucTeMe  koopmmnat {0, B=
], k)) Haiiti KOOpRHRATH! ITOH TOYKM B cHcteMe (O', B
i’ k'), ecmn

©)
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(npeABAPUTCILHO YOemiThest, 4T0 B’ —npAMOYrosbHbIiH Gasuc).

2.51. [lanst  Tpu  epumsnt  A(3, —4,7), B(-5,3, —2)
n C(1, 2, —3) mapamienorpamma ABCD. Haiitn ero ueTBepryro
pepiuHy D, npoTMBOnONOXHYyw B.

2.52. Jlavbl fgBE CMEXHbIE BEPLIMHBl  [ApaUIENOrpamMma

—2,6), B(2,8) u Touxa nepeceyeHns ero auaromaneii M (2, 2).
HaifTi [IBc [pyTHC BepIIMHDI.

2.53. OnpenenuTh KOOPAMHATHI BCPLIMH TPEeYroJibHMKA, CCIH
W3BECTHBI Cepeauubl cro cropow: K(2, —4), M(6,1), N(-2,3).

2.54. Ha ocu abcnucc malitu Touky M, paccrosHue OT
KOTOpOIf 110 ToukH A(3, —3) pasmo 5.

2.55. Ha ocu opnueaT HalTH TOYKY M, paBHOYQANCHHYIO
ot touek A(l, —4,7) u B(5, 6, —5).

2.56. Jlarbi Bepuummsl Tpeyronpruka A(3, —1, 5), B(4, 2, —5)
u C(—4,0,3). Halitu pmuHy MCIHAHEI, NPOBCACHHON W3
BeplIMHBl A.

2.57. Otpesok ¢ komiamu B Toukax A(3, —2) u B(6, 4)
pasfcneH Ha TPH paBHbIC 4YacTH. HalTH KOOpIMHATHEL TOHCK
IICIICHYSL,

2.58. Ompene/MTh KOOPAMHATHI KOHIOB OTpe3Ka, KOTOPBIH
Toukamu C(2, 0, 2) u D (5, —2, 0) pasjelics Ha TPH paBHbIC YacTH.

2.59%, 3anama  tomm A, 2,3), BQ 21, C(3,03)
" D(16 10, 18) E—Touka mncpecevenus IIockoctu OAB (O—
HAuajgo KOODAMHAT) C TPAMOW, NPOBENCHHON WEpe3 TOUKY
D mapamiemsuo upsmoii (OC). Haiitu koopimuatel Toukd E.

2.60%. 3anamet Touxu A(2,52) u B(14,5, 4); C—rouxa

THOH M ny C MpSIMOH, NPOBECH-
Hoil uepes TOUKy B mapanensHo npsmoii (0A). Haiitu koop-
mma'rm -mKum C.

Jansl  BepumHbl  Tpeyronbhmka  A(l, —1, —3),
B(2, l ~2) u C(-5,2, —6). Bomucaurs AimHY OMCCEKTpHCH
€0 BHYTPEHHETO yIna TpH Bepimne A.

< Haiizem pawioxenue nextopa AE no Gascy n3 sexropos AB u AC.

Mycrs e, = AB/| AB| u e;= AC/| AC|—opre1 Bextopos AB 1 AC. Tor-
na pekTop AE COHAUDABNEH C BEKTOpOM e=e,+e; (cp. ¢ 3anavedt
247), T. e. cymectyer wcio A>0 Takoe, HTO

4B AC) »

AE=he= A(—
V4B| V4C)
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C ppyroii cTopoHH,

AE=AC+CE=AC+NCB=AC+n(AB-AC)=
—pAB+(1—p)AC, p>0. ®)
pi @ n ®) coboit sBa BeKTOpa

AE mo 6Gashcy u3 BekTopoB AB m AC. B cuiy eQMHCIBEHHOCTH
PATIOKEHMA BEKTOPA 1O Gascy HMeem

2
—=p u —=l-p ©)
|4B| 4|
Peuwast cuctemy (9), Haxomuim
v 148|-14C|
1/VAC|+1,AB| |AB|+|AC}
Tak 4T0 Qopmyna (7) UpsHEUMaeT BUI
. ACH B|
PR LLS ) L
|4B|+[AC| | 4B|+|4C)
M3 ycrioBuit 3amaud HaXOmHMM®
AB(1,2,1) u |AB|=/6, AC(~6,3, —3) u |AC|=3,/6,
o na ocuopanms (10) nonysacm

oy B 1y
AE=>AB+-AC,
i

Aac. (10)

oTxyna

3

= /1.
4f [

2.62. TpeyronbHUK 3aji@aH  KOOpIMHATAMM CBOMX BEPUIHH
A3, -2,1), B3, 1,5), C(4,03). BeMHCIHTL PaccTosHHE OT
Havaja KOODAMHAT JIO TOYKH TEPECEuCHMs MEQHAH ITOTO Tpe-
YTOJNbHAKA.

2.63. Nawer mepmmupt Tpeyrombemka A(1,0,2), B(l,2,2)
u C(S 4, 6). Touka L nemut ()Tpe3l)l( AC s OTHOIICHHH A=1/3,
[CE] Haiitu xoop-
MMBATBl TOYKH M ncpweqeﬂun npumux (BL) u (CE).

. Ciansptioe Bexcropos. Ci
HEHy/ICBLIX BEKTOPOB @; M @, HA3HIBACTCH HHCIO

(a1, a;)=lay]las[cos (ay, a).
Jins ckansiphoro napsgy © (ay,@) we-
TIONE3YCTCS TakKe OGOIMAYCHHE aya).
TeOMETpHHECKIE CBOMCTDA CKATNPHOTO MPOHIBEICHHS:
1) ayLayssa,a, =0 (ycroeue nepnemduxyasprocmu eexmopos),
2) e ©=(ay, a3), TO

0<o<n25a,4,>0 u T2<QLTa;a,<0
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A pai cBo¥cTBa

1) ;ma=aay;

2) (ay)a;=1(@1a,);

3) a(b, +b,)=ab,+ab,.

Ecmn pektopst ay (x,, Y1, Z)) ¥ @, (X3, Yy, Z,) UpEACTaBIeHb! CBO-
6asuc TIpon3-

HMH KO
penieHHC PABHO
a0, =X1 X+ Y1 Y247, Z,.

M3 oroit GOPMYnBI, B YACTHOCTH, CreAyeT (opmyNa Ui ONpeeieHus
KOCHHYCA YIJIa MEXily BEKTOpaMH

aza; X1Xo+ Y12+ 2,2,
lasllazl /x3+ Y3+ 723/X3+Y3+23

e \
cos(ir, )

2.64. JlokasaTh ClpaBe[UIHBOCTD anreGpaHyeckux CBOJICTB cKa-
JNSPHOTO TIPOM3BE/ICHHUS.

2.65. |ay|=3, |az|=4, (n,. @3)=27/3. BbMHCIHTE:
a) af=aia;

6) (3a1~2az)(ar +2a2);

B) (a1+az)?

2.66. |ay|=3, |a]=5. Onpenenuts, DpM KAKOM 3HAYEHHM
o BCKTOPHI a;+0@; W @y —oa; GYIyT NCpUCHIMKYJISPHEL

2.67. BuiuCTHTL JNMHY [uarosanicif mapaiesiorpamma, mo-
CTPOCHAOTO WA BEKTOpaX a= —3q, b=5p+2q, ecnu u3BECTHO,
uto |p|=2/2, 1g|=3 u (5, 9)=7/4.

2.68. Onpenemuth yron Mexiay BekTopamu a u b, ecm
uspectHo, uto (a—b)2+(a+2b)2=20 u |a|=1, |b]

2.69. B rtpeyrombEuke ABC AB=3e,—4e;, BC=e +5e;.
Beramcymth  JUmHY €ro  BbicOThl CH, ecimM  M3BECTHO, 4TO
€ M €;——B3aMMHO TNEPUCH/MKYAPHBIE OPTHI.

2.70. BeraucuTh  Wpays(2a—b), com  |a|=
(@, b)=120°.

2.71. UspectHo, 4to AB=2¢1—6e; u AC=3ei+ez, THC
e W ey yIsipHEIC OpThL. Onp Th yIJTbI
Tpeyronphuka ABC.

2.72. Haiite yron, o6pa3oBaHHbI €IMHMMHHIMH BEKTOPAMM
€; ¥ ez, CCITH M3BECTHO, YTO BEKTOPhl a=e;+2¢; U b=5e,—4e;
NEPICHIUKY IPHBL.

2.73. Haiitn yron o npu BepuMHe paBHOGCAPEHHOIO Tpe-
YrONbHHEKA, 3HAS, YTO MCIMAHBl, NPOBCICHHBIC M3 KOHIIOB OC-
HOBAHHSI ITOTO TPEYTONbHUKA, B3AMMHO TEPICHIMKYIAPHEL

2.74. K Bepumbe KyGa DpHIOKEHB! TpH CHIBL, PaBHbE TO
rnw-muc 1, 2, 3 ¥ HanpaBiCHHLIC IO JMATOHANSIM TpaHeH
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KyGa, yepes Ty Pl . Haiitn Ly
PaBHONEHCTBYIOMEH JTHX TPEX CHIL

2.75. 3aman npsMoyronesuk ABCD u BHE cro _TPOM3BOIIBHAS
Towka M. [loxasats paborctso MA-MC=MB-MD. Betsecn
otciona, wro |MA|2+|MC|>=|MB|*+|MD|>.

2.76*. ABCD—pasroGounas Tpancims, AB=a—ocHopanvc,
AD=b—Gokopas cropoma, yron Mexiay AB u AD _pascy /3.

Bripasuth uyepes a u b pekroput DC, CB, AC u DB.

2.77. 3mas, uro |a|=3, |b|=1, |c|=4 u a+b+c=0, BolyuC-
swth ab+-be+ca.

2.78. Jaunt sektopnt a1(4, —2, —4) n ay (6, —3, 2). Boruc-
JHTB:

a) aiaz; 6) (2a1—3az)(ar+2a2); 8) (a1—a2)

1) [2a1—a:|; 1) Mpa,@2; €) NP, @;

%) HanpapJIsIOIHE KOCHHYCH!_BEKTOpA 4y

3) OPa +a, (81 —2a2); W) cos(ay, a2).

2.79. [lamb Touxn A(2,2) u B(5, —2). Ha ocu aBeumce
HalTH TaKkyl0 TOYKy M, wrobul AMB=mn/2.

2.80. Haiftu 1/TMHBI CTOPOH M BE/MYMHBI YIJIOB TPEYrOJNbHMKA
¢ sepumsamu A(—1,-2,4), B(—4, —=2,0) u C(3, -2, 1).

2.81. [lns  3ajaHHBIX BCKTOPOB &, b W ¢ BbMMCIHTB
np. (2a—3b):

i+2j+k, b=3i+j+k, c=4i+3j;
—2j+3k, b= —3i+2j—k, ¢=6i+2j+3k.

2.82. Jloka3aTh, NYTO HYCTHIDEXYTONBHMK €  BEPUIMHAMM
A(-3,5,6), B(l,~57), C@B, —3,—-1) u D@4, 7,—2)—xksa-
apat.

2.83. Haiitu kocunyc yrna @ mexay AuarovaimsimMu (AC)
u (BD) mnapamncnorpamMma, €CITH 3aJaHbl TPH Cro  BCPUIHHBI
A2, 1,3), B(5,2, —1) m C(-3,3, -3)

2.84. Boumcnantb paboty cwisl F=i42j+k mpH mepemene-
HHM MATCPHAJILHOH TOYKM u3 nonoxenus 4(—1, 2, 0) 3 monoxe-
nue B(2,1,3).

2.85. Jlausr Bektopbi a(l,1) u b(1, —1). HaiiTu kocumyc
yraa MeXIy BEKTOpaMH X H Y, YAOBICTBODSIOLIMMH CHCTEME
ypaescHui 2x+y=a, x+2y=>h.

2.86. BekTopsl @, b B ¢ MMCIOT paBHBIC JUTHHLI M 0OpasyroT
nonapHo paBebic Yrubl. HaifTw KoOpmuHaTel BeKTOpa €, eciM
a=i+j, b=j+k.

< Ecium e=Xi+ Yj+Zk, ToO W3 YCNOBHA 3a/lau¥ CIEyeT, 4TO BEKTOp
C YNIOBRETBOPRET CHCTEMC YpABHCHMWI

ca=X+Y=ab=1,



cb=Y+Z=ab=1
lel2=X24 Y24 Z?=|al*=|b|?=

pewas oTy cuciemy, Haxomum Xy=—1/3, Y,=4/3, Z;=—13 wm
Xo=1, Y;=0, Z,=1 ©

2.87. Jlyuu [OA), [OB) u [OC) 06pa3syroT NONapHO paBHbIE
yrosl BenmunHbl 7t/3. HaliTi yron mexay GMCCeKTpHCaMM yriioB
LAOB w [ BOC.

2.88. Haittn TBI BEKTOpPa X, KOJL. '0 BEKTOPY
a(2, 1, —1) H yIOBNETBOPAIOILErO YCIOBHIO ax=3.

2.89. BekTOp x TNEpHCHAMKYNSpEH BeKTOpaM a; (2,3, —1)
u a2 (1, —~2,3) u ynoenerBopser ycnopuio x(2i—j+k)=—6.
HalTH KOOpPAMHATHI X.

Ecnu 3aan BEKTOP €, 10 i coc i
NPOM3BOJILHOTO BEKTOPA @ 60046 6KMOPA € HA3BIBACICH TAKOH BCKTOP
4,, KOTODIi KOIUTHHCAPEH €, IPUYEM PasHOCTh @—a, TEpUCH/HKYNAPHA
BCKTODY €.

AHATIOrHYHO, OPMOOHAIBNOIL (OCMAGASIOUfell BCKTODA @ 6 MAOCKOCIU
P ap, it P, npAteM pasHocTh
@a—ap NCPNEHMKYNSPHA ITOH TJIOCKOCTH.

2.90. [lns Bektopa a(—1,2,1) HaliTH OpPTOTOHANBLHYIO CO-
CTAaBNISIOUIYIO BJONb Ga3suCHOrO OPTA j M  OPTOrOHANLHYIO
COCTABJISIONIYIO B TJIOCKOCTH BeKTOPOB i u k.

2.91. 3apans Bektopul e (1,1, 1) u a(—1, 2, 1). Haitma:

4) OPTOTOHANBHYIO COCTABJISIOWIYIO BEKTOPA & BJIONH BEK-
Topa_e;
~ 6) OpTOroHA/LHYIO COCTABNISIOULYIO BEKTOPA @ B [LIOCKO-
>c‘m P, mepneHmuKYNSPHOH BEKTOpY e.

292, 3amabel  BepuiMHBL  Tpeyronphmka  A(—1, —2,4),
B(—4, —1,2)u C(~5, 6, —4); [BD]—ero BbicoTa, MpoBenieHHas
4epes pepuiuny B. Halitu KoOpOMHATEI Touku D.

2.93*. 3amanet  BekTopul  e; (1, —2,0), e(l,1,1) wu
a(—2,0,1). HailTu OpTOrOHAILHYIO COCTABISIOWLYIO @,
BCKTOPA B ILIOCKOCTH BEKTOPOB €1 M €3.

Ecm Gasuc B=(e,, e,, £;)— NPAMOYTOMBHBIH, TO KOOPIMHATHI TPO-
JCBOMHOTO BaKTOpa = K6+ Xogs § Xocs B FTOM GavicE MOTYT Gerts
BLIMHCIICHR TIO dopmyse

e

X,=ae, i=1,2,3 an

B wactHocTH, dopmyna (11) NO3BOMSET NIErKO HAWTH CBA3B MOXY
KOOPAHHATAMM OJIHOTO ¥ TOTO XC BEKTOPA B PA3IMYHBIX NPAMOYFOTHHBIX
Gasucax.

Tipumep 3 Tycts Gasuc B'=(i', j') nomysen w3 Gasuca B=(i, j)
TIOBOPOTOM TIOCTIEHETO BOKPYr ToykH O Ha yron @>0(mbr cuuTacM,
410 (>0, CCITH MOBOPOT MPOW3BE/ICH NPOTHB 4acoBO CTPETKH, U <0
B UPOTHBHOM Crlyuae) (puc 4). VLMHOBMTb CBA3L MCXJly KOOP/MHATAMHU
BekTOpa @ B Gasucax B M B
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< Oycrs a=Xi+Yj. Torna
X'=ai'=Xii' + Yji, Y'=a'=Xij'+ Yij’. (12)
C Ipyroi CTopoRkI, HMceM:

n
ii'=cosg, j :cos(i-—qs):sinw.

e 4 ij'.—_ws(gé»q)):—simp, i =cose.
Tlostomy GopMyThi NpeobpasoBanss KOOPTMHAT (12) NPYRUMAIOT BUX
X'=Xcosg+ Ysing,

—Xsing+Ycosg. &
2.94. Buectn ¢ T TOUeK
¥ mpH OT CHCTEMBI <0, B=G,
k cucreme <O, B'=(, j)), ecnu 00'=xoi+yoj, a Gasuc
B’ monyuen w3 Gasuca B roBopoToM Ha yron >0 BOKpYr
Touku O.

2.95. Hamicats (opMysbl mpeoGpa3oBaHusi KOOPIOMHAT BEK-
TOpoB mpu nepexome o7 Gasmca B=(i, j, k) k Gasucy
B'=(, j, k'), ecnn

i'=cos@-i+sing-j, j=-—sing-i+cosq-j, k'=—k.

2.96. B npsavoyronproM Gasuce B=(i, j, k) BexTOp a mMeeT

pasnoxenne a=—2i+j—k. V6enurncs, 4TO 'rpoﬁka BEKTOPOB

Takxke obpaszyer mpsmoyroneubid 6asuc B'=(#, j', k'), u HaiTH
B 5TOM Gasuce KOOPAHHATEI BEKTOPA @.

2.97. Nposeputh, 4YTO TpoOWKa BekTOpoB e1(l, —2, 0),
e (0, 1, 1) u ea(l, 2, 2) obpasyer (kocoyroneHeii) Gasmc. Bel-
pasMTb CKANSPHOC NPOW3BEICHHE BEKTODOB @1, @2 YEPE3 HMX
KOOpAMHATE B 3TOM 6asmce, ecnu

3 ! 2
=XPer+ XPer+ XVes 1 ar=XPei+ XPes+ X es.

. Bex BexTOpOB. VIIops Tpoiika HeKOM-
RAAHADHLIX BEKTOOB €y, €3, €3 2 npasoir, ecin

yTpH yraa, © ITMMM BCK-
TOpaMH, KpaT¥aHUIHC NOBOPOTEI OT € K € U OT & K €3 KaXyrcs
NPOMCXO/ALIMMU IPOTHB YaCOBOH CTPenkH. B npoTuBHOM ciyuae Tpoitka
(€1 €2, €3) HalLIBACICH 1c60iL.

Bexmopuvim npouseedenuiest BEKTOpA @, H2 BEKTOD @, HA3LIBACTCH
BEKTOP, OBO3IHAYACMBIH CHMBOTIOM [a;, @] (WM @, X 42), onpeesembIt
CHE/YIONIMMH TPEMA  yCIIOBHAMH:

M BeKTOpa [41, @] paBMA IIOWAMM HapaTEsOrpaMMa.
NOCTPOEHHOTO HA BEKTOPAX @y W az, T. ¢. |lay, a;1(=(a,||a;|sin (a;, a2):
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2) BekTop [ay. 6] MEPICHAMKYTISPEH TIIOCKOCTH BEKTOPOD dy M @z
3) ymopsrotcinax Tpolita . 4, {a,. ;] npapas.
crienyer, 4To

ayllay<>{ay, a2]=0.

<cBO¥iCTBA. 0
qu, H: L
a;
3) oy +az, b= ["h b]+ [az, b
B ay (X1, Y1, Z) u 63(Xs, Yz, Z;)— BEKTODHL 3ajaMHBIC
CBOMMHE KOODIMHATAMH B NPaBOM TPAMOYronsHoM Gasuce, TO pasnoxenye
BEKSOPHOTO TIPOM3BCNCHUSA [a;, @2] B ToMm xe Casuce wmeer BHA

[, @2]=(N1Z:—Z,Y)i +(Z: X, — X\ Z2)j+ (X1 Yo~ Y1 Xk,

n, B i samucu (¢ NoHSATHA
3-ro mopamka; cm. § 1 . 3)
i j ok
a1, a]l=| X1 Y1 Z|. (13)
X: Y2 Zp

298. jai|=1, |az|=2 u (a1, a2)=2n/3. BomucuTs:

a) | [a1. a21), 6) | 2a1+a2, a1 +2a: 1{; B) | [as + 3a2, 3@, ~a: ).

2.99. KakoMy yCIIOBHIO JIOJDKHBI yHOBJIETBOPSTH BEKTOPbI
@) U @, YToOB BEKTOPHl @1 +a> U @;—a, ObUIM KOJUTHHEADHBI?

2.100. YIpoCTHTL BbIPAXEHUS:

a) Wi, j+k)— [ i+k]+k i+j+k],

6) la+b+e, cl+[atb+te, bl+[b—c, a],

B) [2a+b, c—al+ [b+c. a+b),

1) 2§, k1+3j[i. k)+4k i, j).

2.101. [loxazate, urto [a—b, a+b]=2[a, b] ¥ BISCHUTL
TEOMETPHIECKHI CM‘HCJ] 3JTOTO TOXJECTBa.

2.102. |a|=|b|=5, (a, b)=m/4. Bemucnum, TOWEm Tpe-
YTONBHHMKA, fIOCTPOCHHOIO Ha BeKTOpax a—2bh u 3a+2b.

2.103. BextopH 4, b ¥ ¢ cBssaubt ycnosueM a-+b+c=0.
Hokasats, uro [a, b]=[b, c]=|c, a]. KakoB reomerpuyeckuii
CMBICJL 3TOTO pe3ynbTaTa?

2.104. [loka3aTh, 4TO MPH JIKOOBIX BEKTOPAaxX &, p, ¢ M r BeK-
Topel [a, pl, [a, ¢] ¥ [a, r] KOMIIAHADHEL

2.105. |a|=2, |b|=S5, (a b)=n/6. BuipasuTs uepes PeKTOpHI
@ w b enMHWUHBIA BEKTOP C€o, NEPICHIMKYJSIPHBIH BEKTOpaM
@y b ¥ TaKoif, yroO:

a) Tpoiika (a, b, co) mpasas;

6) Tpoiika (b, co, @) nesas.

2.106. 3anans1 BekTOpHl @1 (3, —1, 2) u az2(1, 2, —1). Haiitn
¥0OpaHHATEl BEKTOPOB:

a) [ay, a2]; 6) [2a,+az, a2]; B) [2a1—az, 2a,+az].
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2.107. BouMCinTh DNOW@AAL TPEYTONbHUKA C  BEPIIMHAMH
AL L 1), B(2,3,4) n C4,3,2).

2.108. B Tpeyronbhuke ¢  Bepummamu  A(1, —1, 2),
B(5, —6.2) u C(1,3, —1) maittu sricory h=|BD).

2.109. Onpenenuts, NpW KaKuX 3HaucCHUSX o W (3 BekTOp
i+ 3j+ Pk Gyner xommmneapen Bektopy [a, b, ecnu a(3, —1, 1),
b(1,2, 0).

2.110. [ins samammbix  BekropoB  a(2,0,3), b(—3,5.4),
¢(3,4, —1) BBHMHCIMTH TPOEKUMIO BekTOpa [a4, b] Ha BekTOp
(a, b)c.

2111 [ins sagasEbix  BektopoB  a(2, 1, —1), B(L, 2, 1),
(2, —1,3), d(3, —1, 2) BEMUCIHTL NPOEKLHMIO BEKTOpa @-+c¢ Ha
Bektop [b—d, c].

2.112. Haiity Bextop [a, a+b]+ [a, [a. b]], ecnu a(2, 1, —3),
b(1,—1, 1).

2.113. Haiftu Bexrop [AB+AC, [BC, AB]), ecmn A(2, 2, 3),
B(1,0,4), C(2,3,5)

2.114. Tpu HeHyNEBEIX BEKTOpa @, b ¥ ¢ CBSI3aHEI COOTHOLIC-
HusiMH a=[b, ¢], b=[c,a}, c=[a, b Haittu mHHB 5THX
BEKTOPOB M YrJIbl MEXIy HHMIL.

2.115. Cwna F=2i—4j+ 5k npuioxesa k Touke 4 (4, —2, 3).
Onpegenuts  MOMEHT — 3TOH  CHIBI  OTHOCHTENIBHO  1OMKH
0@3,2, -1).

2.116. Janwr  1pm  cunel:  Fi (2, —1, =3), F;(3,2, —1)
u F3(—4, 1, 3), npunoxennpie K Touke A(—1, 4, 2). Onpenenurs

" ] MOMEHTa paBHoneHcT-
ByIOWell 3THX CHT OTHOCHTENBHO TOUKH O(2, 3, —1).

2.117. BeMHCIMTE TUIOINAME MAPAILICIIOrpaMMa, JHATOHATISIMH
KOTOPOro CIyXaT BEKTOpHL 2e1—ez W 4ey—5ez, rhe er W €2—
e[MHUYHBIE BEKTOpHL M (€1, e2)=m/4.

2.118. HaiiTn KOOp[MHATEI BEKTOpAa X, €CIM M3BECTHO, HYTO
OH TNepueHOMKyIsipeH Bekropam ai(4, —2, —3) u a4 (0, 1, 3),
obpa3zyer ¢ oproMm j Tymoi yron ® [x|=26.

2.119. HaifTu KOOpIMHATHI BEKTOpAa X, €CIM OH MEpICH-
JHMKyNspeH BeKTopaM a: (2, —3,1) u ay(l, ~2,3), a Takxe
YIOBJIETBOpSiET yCIOBMIO x (i+2j-7k)=10.

2.120. Tlpy KaKHX yCIOBMAX ypaBHEHHE az= [ay, x] HMeeT
peienue oTHOCUTENLHO X7 CKOJBKO CYIICCTBYET peluenmii?

2.121. Haiitn cocrapisromyio Bekropa a(—1, 2, 0), uepmes-
JIKYJISIPHYIO TWIOCKOCTH BekTopoB e (1,0, 1) u ea(l, 1, 1).

2.122. Kaxk w3McHUTCH BRIpaXeHMe (13), eciu KOOpHHHATH!
BEKTOpOB 3aJaTh B JIEBOM NpsSMOyroibHOM Oasuce? Bymer nm
BepHa 3Ta oOpMysa B Ciiydae KOCOYrofibHOro Gasmca?
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2.123*. BekTop {4, [b, ¢]] Ha3LIBAcTCS OOMHbIM BEKMOPHBIM
npousscdenuem 3aNABHLIX BEKTOPOB. Jl0Ka3aTh, 4TO CTPABE/IHBO
PpaBERCTBO

[a, [6, c11=b(a,c)—c(a, b).

6. G Bextopos. C
yrOBATONCHOR TOMON BEKTOPOD i, 0 B NESWISETEA A0 fa, az]a.
€OMETPHYECKHC CBOHCTBA CMCUIAHHOTO NPOU3BE/IEHH!
1) T ¥ Obseas MEpANNTEMiens, NOCTPOCRAORD . BEXTOPEX
a, a2 W @, T0

[ay. n:]ﬂ:={

V, ccam Tpoitka (@, @, as) npasas,

—¥, ccm Tpoiika (a5, a,, as) ncsa;

2) s TOM0 TOCu Tpu BEKTOPS 4, da, s G KQUIIPE,
yenonun [a;, ay]ay=0.

chmmua an CBOIICTBO
COCTOMT B TOM, WIO HMKTHYECKAR TepeCTAHOBKA BCKTOPOB He MEHSACT
€ro BCNHYMHEL, T. €.

[a1, azlaz=lay, ay]a;=las, a,]a;.

3o CBONCTBO NO3BONAET BBECTH OBOIMANCHUC [a,, @;]ay=ayayd;
(pe3ybTAT HC 3aBUCHT OT TOFO, KAK DACCTABMTL KBAIPATHRIE CKOGKH

B npanoii wactn). C wepes BCKTOPOR
B TPaBOM NPAMOYIOJLHOM Ga3nce 3AIUCHIBACICH B BUOE
X 7
amay=|X; Y, Z,|.
Xy Y5 Zy

2.124. Bekropel a;, @, @3 0GpasylorT TpaBy:o TPORHKY,
B3aMMHO TICPNCHAMKYJISpHBI M |ai|=4, |a2|=2, |as|=3. Buruuc-
THTE a;a2d3.

2.125. Bektopsl_a, b, ¢ ofpasyior JsieByio TPOHKY, lal=1,

. le|=3 n (a.b)=30°; cla, clb. Haiiru abe.

2.126. 3amanst  Bektopel  ar(l, —1,3), @(—2,2,1) u
a3(3, —2, 5). Bumumcouth aiayas. KaxoBa opueHTauus TPOEK:

a) (a1, a3, as); ©) (a2, a1, a3); B) (a1, a3, a2)?

2.127. VcTaHoBHTb, 0GPasyroT M BEKTOPH! @, @2 U a3 6a3uc
B MHOKECTBE BCEX BCKTOPOB, €CIIH:

a) ay(2, 3, —1), a2(1, —1,3), a3(1,9, —11):

6) a1 (3, -2, 1), 42(2, 1,2), a:(3, —1, —2).

2.128. Jlokasate, uTO |aiazas|<|ai})az]|as); B KaxoM cryyae
MMeET MCCTO 3HAK PaBEHCTBA?

2.129. [lokasaTe, ¥TO Npu MoGLIX @, b M ¢ BekTOpHL A—b,
b—c u ¢—a xomnnanapnyl. KakoB T€OMETPHHECKUI CMBICH 3TOrO
tdaxra?

2.130. [okasars TOKICCTBO

(a+b+6)(a—2b+2¢)(da+b+50)=0.
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2.131. [lokasaTs, uto ecnu o [, b1+ B [b, ¢]+7 [¢, a]=0, npu-
weM XOTs Gbl OLHO W3 wYHCEN O, P M y OTNMYHO OT HYJNS, TO
BEKTOpHl @, b W ¢ KOMIIaHAPHBI.

2.132. BorumcimuTe o6beM TeTpasapa OABC, ecna O4 =3i+4j,
OB= —3j+k, OC=2j+5k.

2.133. BerucanTh 06BbeM TETpadNpa ¢ BEPIIMHAMH B TOUKaxX
A2, -3,5), B(0,2,1), C(—2,-2,3) n DG3,2.4).

2.134. B Terpasape ¢ BepumHamu B Toukax A(l, 1, 1),
B(2,0,2), C(2,2,2) u D(3, 4, —3) Buuciuts soicory h=|DE|.
2.135. IpoBepHTh, KOMIJAHADHLI JIH JAHHBIE BEKTOPHL
itjtk, b=i—2j+3k, c=14i—13j+7k;

i+j—3k, b=3i—2j+2%k, —4j+k.

2.136. Tlpu kaKoM A BekTOpH @, b, ¢ GyAyT KOMIIaHapHbI?

a) a(, 3, 1), (5, —1,2), ¢(-1,5,4);

6) a(l, 21, 1), 6(1,2,0), ¢(0,2, 1).

2.137. [lokasaTs, uTo verwipe Touku A(l,2, —1), B(0, 1, 5),
C(—1,2,1) u D(2,1,3) nexar B OAHOH IJOCKOCTH.

2.138. Haiitu bl YETBEPTOH TeTpasapa
ABCD, ecnm M3BECTHO, 4TO OHA IEXHT Ha ocu Oy, a obbeM
TeTpasipa paBeH v:

a) A(—1, 10 0), B(0,5,2), C(6,32,2), v=29;

6) A(0, 1. 1), B(4,3, ~3), C@2, —1,1), v=2.

2.139. [loka3aTe, 4TO 06bEM Mapasulenenunesa, NoCTPOEHHOIo
Ha [MATOHANAX TPaHeHd HAHHOTO Mapajneleninena, paBeH ya-
BOCHHOMY O0OBEMY JAHHOTO MapaJuIe/IeHIea.

2.140. Jloka3aTe TOXMIECTBa:

a) (a+c)b(a+b)=—abc; 6) (a—b)(a—b—c)(a+2b—c)=3abc;

B) (a+b)(b+c)(c+a)=2abc; 1) Yo, PB(ab(c+oa+ Pby=abc).

§ 2. Jluneiinbie reomerpuyeckue OGBEKTHI

1. Tlpsmas wa maockoctw. [IpaMas Ha TIOCKOCTH B ACKADTOBOW
NPAMOYTOTBHROH CHCTEMe KOOP/WHAT OXy MOXCT GbiTh 3ajana ypaniic-
HHEM OJIHOTO W3 CIC/IYIOUINX BIOB:

1) Ax+By+ C=0—obuee ypasnene n/uiMnu,

2) Aot Blr—so)b o,
S D ) e A ama I meges
X=Xo_y=Jo
g T re e
I m
Mo(xo, yo) napannenno nanpasasiouemy eexmopy q(1, m) (xkanonuveckoe
ypaenerise TpsMOR),
x=xo+It,
4
y=yo+ml,
Mol, KOTOPHC B BEKTOPHOH (ODME UMEIOT BHA

ypaBterve NpAMol, MpoXosmel wepe3 TOSKy

te(—c0, +o0),—napamempuueckue ypasnenus Tps-

r=ryt+qt,
o8



rae ’og)fo.}n) pammyc-BekTop TOUKH  Mo(X0, yo), g(/, m)— Hanpas-

o xiop npAMOT;
HZ4 f | — ypasHCRHUC NPAMOI & OMpesKax, TIIC a W b BeAHMHEL
a
oTpeaxos, upavoii Ha Bx ocAX

Ox m Oy CoOOTRETCTRRNO;
6) xCO5a+)cos P—p=0—ropyarsioe ypasnente TPAMON, TIIe COSTL
W COSP— HANPARTAIOUINC KOCHHYCE! HOPMATHHOFO BCKIOpA M, HANpas-
JOHHOTO H3 Ha%ata KOOPJMHAT B CTOPOHY NPAMOH, & p>0 — paccTosmue
OT HA44ala KOOPHMHAT A0 TPAMOA.
Obuee ypasherme 1) NpUBONMTCA K HOpMATEHOMY BHAY 6) myTem
A

sgnC

i .
4?1 B2

Ecm npaMas L 3ajana ypaBHeHMcM Bima 6), a M(x, y)—nexotopas

TOMKA TIOCKOCTH, TO BHPAXEH

8(M, L)=xcosa+ycosB—p

sajaer omkionerue mowku M om npamoi L. 3uax §(M. L) ykassisaer
Ha B3aHMHOE PaclioNOKeHue TouKM M, npAMoll L w Hayata KOOpIMHAT,
a MMCHHO: CCM TOYKa M M HAYANO KOODJIMHAT NEXAT 10 PA3HbIC
croporn o1 npamoii L, 0 5(M, L)>0, a ecnu M W HA4a10 KOOpIMHAT
Haxomrcx O Ofliy CTOPOHY OT MpAMOH L, T0 8(M, L)<0. PaccTosirme
OT Tovku M [0 npamoli L ONpencisictcs  pPaBCHCTBOM
p M L ={8(M. L)J.
Tipum 4 npavoi L, nBYM
0, l,l x+2y+2 -0 u npoxonxum

I-it meton. Tak m Bekrop n(l, 2), HOPManbHbI K 3a14HHBIM
npambiv Ly Lz, SBIACTCA B TO Xe BpeMA HOPMANBHBIM M K NpAMOl
L', TO J0CTaTOMHO HafiTH KaKyro-THGY/ > Touxy M, nexautyio rocepene
Mekay Ly M L W3 ypapuemwii a1s L, u L, Haxomm ol
Toukn MyeL, u My€L,, wanpumep takue: M(l, 0) M( z 0)
Torma touka M'(—1/2. 0), nensmuas oipesox M, M, momonam, JeKHT
Tocepentie Mexny Ly # Ly. TlosioMy ypastieime npsmoif L' uMccT Bt

1
2y+ —=0.
L' x+2pt 5

24 meron. Tlpowssompsas Touka M mpumamickut L' B TOM

M Tonbko ToM crydae, korna p(M, Ly)=p(M, L,), T.c.
18(M, Ly)I=18(M, Ly)]. m
lis Toro «ToGH CHATH MOAYTM B 3TOM COOTHOUKCHMH, YCTAHOBHM

Havana SAIAHHBIX NPAMBIX Ly M L.
HopManbHLIC ypaBHEHHS 3TMX NPAMBIX TaKOB

L 1 3 2 1 i L 1 2 2
LTSS T o
Tak  kak HOpMam® m; M m; M3 toukh O B CTOPOHY

Ly w I, 1porMBONONOKHO HANPABICHEI, TO TOYKA O HAXOJMTCS B TIONIOCE
Mexpy Ly u L,

69



Tostomy cootsomenue (1) npumimacr sun (M, L,)=8(M, Ly),
e

1 " 2 1 RE 2 i 2
—= Xty == — 3
NOGENOEN G v5 INGEN
1
e L% nZyrZ:(L =3

B 3agavax 2.141—2.143 tpeGyetcs:

1) HamicaTh ypaBHCHHE NPAMO¥, TPUBECTH €ro K obuemy
BHJly W IOCTPOMTb HPAMYIO;

2) npusecTH OBllee YPABHEHHE K HOPMAJLEOMY BHIY M yKa-
3aTh PACCTOAHME OT HAYAJNd KOOPAMHAT IO MPAMOM.

2.141. Ilpsimas L 3anaua TouKOl Mo (X0, yo)€ L ¥ HOpMAIIL-
HbIM BeKTOpOM n(4, B):

a) Mo(—1, 2), n(l Z),

6) Mo(2, 1), n(2, 0

8) Mo(l, 1), n2, —1).

2.142. Tlpsimas L 3amada Towkolt Mo(Xo, yo)€ L ¥ mampas-
nsiowmm  BekropoM  g([. m):

a) Mo(—1, 2), ¢(3, —1);

0) Mo(l, 1), q(0, —1);

B) Mo(—1, 1), 42, 0).

2.143. Tlpsmas L 3ajaHa [ByMsi CBOMMH  TOYKAaMH
My(xi, y0) w M, va)

a) M, (1, 2), My(—1, 0)

6) Mi(1, 1), My(1, —2);

B) Mi(2, 2), My (0, 2).

2.144. 3apauer npsmasi L w Touka M. Tpebyercs:

1) Bermcnute  paccrosmue p(M, L) or Toukm M o
npaMmoit L;

2) ¥ npsimoit L', it uepes TouKy
M mepricHAMKYISpHO 3alaHHOW TpsSMOR L;

3) HamicaTh ypaBHeHue npsMoW L”, mpoxomsicit depes
TOUKY M NApajieNbHo 3afaHHol np;moﬁ L.

Wcxopmble mansble:

a) L —2x+y—1=0, M(-1, 2);

6) L: 2p+1=0, M(1, 0)

B) L x+y+1=0, M(@©, —1).

Tycts samanel nse npambie Ly, # L, BOIMOXHBI JBa Caydas WX
BIAUMHOTO PacnoNIOKEHUs:
1 W Ly NApAIVIebHIE NPAMBIC, B YACTHOCTH, OHH COBUAJIAIOT;
2) L, u L, nepecekaioTcs.
B sajauax 2.145—2.149 Th
HME 3aJaHHBIX MpsiMbIX L; u L, [lpu stom B cityuae 1) Haﬁm
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paccTOSTHHE p(L1, Ly) Mexay TpsMbIME, a B Cllydae 2)-—KOCHHYC
yrna (Ly, L) u TouKy M, mepecevenus UPAMBIX.
2.145. Lz —2x+y—1=0, L;: 2y+1=0,
-1y
Ly —==3,
2146, L 5 =3
2.147. Ly: x+y—1=0,
2.148. L;: x+y—1=0,

2.049. Ly —x+2p+1=0, L 2x—4y—2=0.

2.150. Tpeyronbuuk 4ABC 3ajaH KOOpPAWHATAMH CBOMX BEp-
man. Tpebyercsi:

1) HamMcaTh ypaBHEHWe CTOpoHEI (AB);

2) HammcaTh ypasHeHse BbICOTEI (CD) ¥ BBIMHCIMTL ee
nmny h=|CD|;

3) HaiiTi yron ¢ Mexay Beicotol (CD) m menuauoii (BM),

4) HamwcaTh ypaBHeHHs OMcCeKTpHC L; B L, BHYTpEHHEro
¥ BHCIUHEro yrJOB NpH Bepumne A.

Hcxoanvie nanHbie:
a) A(1, 2), B(2, —2), C(6, 1)
6) 4(2, —-2), B(6, 1), C(-2, 0).

2.151. Iloka3aTe. uto Touka M (— 1, 2) npuHaIAEXHT TPSIMOK
L: x=2t, y=—1—6t. HaifTh COOTBETCTBYIOLEE ITOH TOUKE
3HAYEHHME [apaMeTpa I.

2.152. Buiamcnuth paccrosmue oT Ttoukd M(1, 1) no mpsiMoit
L: x=—1+2t, y=2+1.

Ecnu npsmas 3ajiana obumm  ypasweHseM Ax+ By+C=0 u npu
aToM B#0 (T.e. nmpsmas He napaienbha ock Oy), TO ITa npaAMas
MOXeT ObITh ONUCAHA yPaGHEHUEM C Yy2A0BbIM KOIpduyuenmom Buna
y=kx-+b.

Tipumep 2. Hamucats ypasiewue mpamoli L', npoxosmeit wepes
Tosky M(2, 1) non yrnom m/4 k upsmod L: 2x+3y+4=0.
< Vrsiom Mexsy mpambvu L # L' Ha3kiBacTcsi HaWMeHbUMil U3 /BYX
‘Z-'MC)KHHX YIIIoB, 06pa3’oBaHHbIX ITHMH npaMbiMM. TloaTomy (cM. 3anagy
.156)

gL )= | ——— | =1,

rne k —yrnopoil xoxpbuument mpsmoil L' U3 510r0  ypaBHCHUR
HAXOJM k':5" k,=—5. CnenoBaTennHO, 3anasa WMeeT /Ba pe-
Wemus. VICHONb3Ys KOODIMHATH TOSKH M, MBI MOKCM 3ammcath juis
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KaXJIoro Cayuas © YrioBBIM M:

—Sx+11,

M B obumem Bue
x=5y4+3=0, Sx+y—11=0. =

2.153. Hamucate y TIPSIMOH, f  uepes
Touky Mo(2, 4) ¥ oTcrosmeir or touku A0, 3) wa
paccTosHae p=1.

2.154. Hanucats TPSIMOI, it uepes
TouKy Mo(l, 2) w ynanemnoit or Touku A(—2, —5) BoBOE
nmansiie, yeM oT Toukn B(l, 8).

2.155. Hamucats npsiMOfi, fi wa pac-

CTOSHHH 10 or Toukm A(5, 4) NEPNEHAMKYNISPHO NPSMOIT
2x+6y—3=0.
2.156. NokazaTe, 4To ecanm mpsmble Ly ® L, 3amass

€ YInoBBIM TOM, TO
— kz—’ﬁ
tg(Ly, Ly)= .
g(Ly, L) ok

2.157. M3 Toukm M (5, 4) BLIXOZMT Iyd CBETA MOA YIJIOM
@=arctg2 kK ocu Ox U orpaxaercsi oT Hee. HamucaTb ypaBHeHus
MajfAioWeEro M OTPaXEHHOro Iyuei.

2.158. HailiTu ypaBHéHue npsMOH, OTCEKaromieH ma ocH
abcuMce OT Hauala KOODAMHAT OTPE3OK JTMHBL 2 W oOpasyromiel
¢ mpsaMmoit 2x—y+3=0 yron 45’

2.159. B ypaeHennn mpsmoii 4x+Ay—20=0 nonobpats
A Tak, 4TOGHI yroyn MEKAy 3TOi mpsMoli ¥ OpsMoit 2x—3y+6=0
pasHsiics 45°.

2.160. B paBHOGenpeHHOM Tpeyronbhuke ABC sagzaHel Bep-
wmaa C(4, 3). y 2x—y—5=0 (AC) u ypas-
HeHue x—y=0 GokoBoi cTopomn! (4B). Hammcath ypaBhenue
croporsl (BC).

2.161. HamucaTe ypaBHEHHE TNPSMOM, KOTOpasi OTCTOMT OT
Touku A(—1, 2) Ha paccrosnne p:ﬁ H COCTaBJSCT C OCHIO
Ox yron, BaBoe GONBINMIT YIJIA, COCTAaBISEMOro ¢ OChIO OX
npsmort 2x—6y+5=0.

2.162. CocTaBUTL ypABHEHME NPSMOH, KOTOpas MNpOXOMAT
uepes Touky M (8, 6) M OTceKaeT OT KOOPAMHATHOIO yrja
TPCYTONbHUK C TUIOLIANbIO, paBHO#H 12.

2.163. HanucaTh ypaBHEHHE NpSMON, MAPAJJIENBHON JBYM
3alaHHBIM TMPSAMBLIM L; ¥ L, ¥ NpOXousiiuell MOCEPEMHE MEXAY
HUMH, eciH:

a) Ly 3x—2y—1=0, Ly —

x—1_3+5
2 3
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6) Lyt 3x—I8Sp—1=0, Lz —2=—2.

2.164. Hammcath ypaBHEHHE NPAMOM, TNPOXOMALIEH uepes
TOUKY M(Z 1) mon yrnom mn/4 x mpsmoit L: x=1+t,
=—2-2/5t.

2.165. Ilaﬂbz ABE MNPOTHBONOTOXHBIE BEPLIMHBI KBaApaTa
A(l, 3) u C(—1, 1). HaiiTh xoOpaMHATBI MUBYX €ro ApYrux
BEPIIMH H HAMMCATb YPABHEHMS €r0 CIOPOH.

2.166. M3BecTHBl ypaBHEHME ONHO M3 CTOPOH KBaJpara
x+3y—3=0 u 7TouKa mnepeceuenus jmarosaned N(-—2, 0).
HamucaTb ypaBHEHMsl OCTAaNbHBIX €O CTOPOH.

2.167. Touka A(5, —4) sBusiercs BepHUIHHON KBaJapara,
JIMACOHANbL KOTOPOTO JIEKHT Ha mpsmoi x—7y—8=0. Hanucars
YPaBHEHMs CTOPOH H BTOPOH [HArOHANM 3TOTO KBaipaTa.

2.168. Hanucare ypaBHeHMst CropoH rpeyrombuuka ABC,
ecnu 3afana ero pepumHa A(l, 3) ¥ ypaBHeHHMs [BYX MEIMaH
x—=2y+1=0 u y—1=0.

2.169". Jloxasarb, uTo npsMas 2x-+y+3=0 nepecekaer or1-
pesok [MM,], rne M(—5, 1) 1 M;(3, 7).

2.170. HanmcaTh ypaBHCHME NpSMOif, Tpoxonsmeil vepes
T0uKy Mo(—2, 3) HA OHMHAKOBBIX PACCTOSHMSX O TOHYEK
M,(5, —1) u M,(3, 7).

2.171. YcrasoBuTb, nexar JH Touka Mo(l, —2) M Hauano
KOOP/IMHAT B OJIHOM YTJIe, B CMEXHBIX MU B BEDTHKAJILHBIX YITIax,
Ly n Ly, ecmm:

a) Ly 2x—y—5=0, Ly 3x+y+10=0;

6) Lyt x=2p—1=0, Ly 3x—y—2=0.

2.172. VCraHOBHTb, KAKOH M3 YIJIOB-- OCTPbIH HJIM TYIOH,—
00pa3oBaHHbIX NPAMBIMA 3x—5y—4=0 u x+2y+3=0, conepxut
TOuKy M (2, —5).

2.173. HamicaTb ypaBHEHHs! CTOPOH TPEYTONBbHHKA, 3HAS OJHY
ero BeprumHy B(2, 6), a TaKke ypaBHEHHs BHICOTH X—Ty+15=
¥ GuccekTpHchl 7x+y+5=0, mpc H3 OJHOW

2.174. HanmucaTh ypaBHEHMS! CTOPOH TPEYTOJIbHHKA, 3HaSI OAHY
ero pepuiuHy B(2, —7), a TAKKE ypaBHEHHs BHICOTBI 3X+y+11=0
u Memvanbl x+2y+7=0, NPOBEAEHHBIX M3 PA3HYHBIX BEPIIHH.

2.175. HanmcaTb ypaBHEHUs! CTOPOH TPEYIrOJIbHHKA, 3Hast ONHY
ero pepumHy A(3, —1), a Takke ypaBHEHHsi OHCCEKTPHCH
x—4y+10=0 u memuasni 6x+10y—59=0, nposenensbIx u3
PA3NMYHBIX BEPLIMH.

2.176. Naupr ypavmennss 5x+4y=0 u 3x—y=0 w™emian
TPEYTONbHMKA M KOOpAMHATHI (—5, 2) OfHOH M3 €ro BEpIIHH.
Haitti  ypaBHEHHST CTOPOH.
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2.177. Janei ypassewusi y+4=0, 7x+4y+5=0 GuccekTprc

IBYX BHYTPEHHMX YITIOB TPEYTONbHMKAa M ypaBHenue 4x+3y=0

it M3 KOTOPBLIX BLIXOAST NaHHBIE

Guccexktpucsl. Hanucath ypaBHeHHS IBYX JPYTMX CTOPOH Tpe-
YrOJBHHKA.

2.178. a) [lokas3atb, 4TO TO4Ka H NepeccueHHst BHICOT Tpe-
YronbHHKAa NEXHT HA OMHOM NpSMOi ¢ ToukoH M mepeceuennus
€ro MeMaH M C LEHIPOM N ONMCAHHOH OKPYXHOCTH.

©6) INpoBepuTh yTBepXkIEHHE M. a) [UIsS TPEYTONBHHKA C BEp-
mmuam B Toukax A(S5, 8), B(—2, 9), C(—4, 5). Onpenemurs,
B KaKoM OTHOIICHMM A TOvKa H [IeMT HaNpaBleHHBI
orpesok MN.

2.179. B rpeyronbamke A(—3, —1), B(l, —5), CH, 3),
AM=3MB, AN=3NC. TIloka3aTb, 4YTO TOYKAa KEpeCceYeHHs
mpsmbix (BN) 1 (CM) ncxur Ha MeawaHe, TNpPOBEJICHHOW M3
Bepiabl A.

2. TlnockocTs W pavas B npoctpancrse. Thiockocts P B ckapToBoit
NPAMOYTONBHOR CHCTEME KOOAMHAT OXyz MOXET GhiTh 3maa ypan-
HCHHCM OMHOTO U3 CIICAYIOLUMX BHJIOB:

1) Ax+By+ Cz+D=0—obujce ypacnense MIOCKOCTH

2) A(x—xo)+ B(y—yo)+ C(z—z0)=0~ ypassesme mmockoctn
xomATicil weps 1oy B ra, Yo ) HeOWTMRYIAEHO RopaROM)
iy n(A. B, %

x ¥
3 ;+- -~ YD4BHEIME TUIOCKOCTH 6 omppesxax, tne a, b,
¢ —menroms P

KOOpIMHATHHIX oCsX O, O, Py conTsercTaeHHo
co>u+_vms[5+zcusy—p 0- -Hopmansioe ypasnenue TIIOCKOCTH,
e coso, cos P, cos KOCHHYCBE 0 BCKTOpa
b B CTOpOHY. ap>0
PACCTOSHHE OT Ha%aid KOOPAMNAT 71O TUIOCKOCIH.
uice ypasHeHHe 1) TIPHBOAMTCS K HOPMAILHOMY BHAY 4) myTem
YMHOKCHUS Ha HOPMMPYHOUMH MHOXUTETh

sgn D
Nzes o

EC  MiockocTh P 3a7@HA HOPMATLHBIM  YDABHCHMCM  BMJa
4),a M(x, y, z)—HeKOTOpas TOUka MPOCTPAHCTBA, TO BhIPAXEHHE

8(M, P)=xcosa+ycosP+zcosy—p

sanaer omionenue mouku M om naockocmu P. 3uax 8(M, P) yxasmpact
Ha B3aMMHOE DACTIONIOKEHHe TOuKM M, TUTockocTH P M Hawana Koopam-
HAT, 4 MMEHHO: €CIM TOYkda M M HAuano XOOPJMHAT JIEK4AT 1O
pasHbic CTODOHMI OT TocKoeTH P, To (M, P)>0, a e M
M HAYano KOOP/MHAT HAXOMMTCS TO OMHY CTOPOHY Of TLIOCKOCTH P,
To §(M, P)<

Paccrommue p(M g oT ToukM M N0 MiockocTH P OnpenenseTcs
pasexcrsom p(M, P)=|5(M, P)|
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[lpsmast L B MPOCTPAaHCTBE MOXET GuiTh 3aama:
1) obupusn ypasnenusite

A x+By+Ciz+ D, =0,
Arx+Bay+Caz+ Dy =0,
e xorpdmuicETL A,, B,. C; HC NPOROPUHOMATLHEI KOIDYHUHEHTIM
Az, Bz Ca, HTO DABHOCHIBHO € JANAHMIO KAK JIMHMH TIEDECENeHMS

Ti0cKOCTet;
2) napamempuueckumu ypasnenusm

x=xo+lIt,
y=yo+mt,
z=zo+nt,

WM B BEKTODHOW hopMe #()=ro-+gt. r€ ro(Xo, Yo, Zo)— Panyc-BeKTOP
HCKOTOpO# TOMKH, MpHHAJICKAUCH mpsMOi, & g(l, m, n)-— Hanpasns-
foutnii BEKTOP NPAMOJi;

3) Kanonuneckusu ypassenusin

x—,

WTO PABHOCWIBHO 3a/aHHIO JIPAMOW KaK JIMHWM  JIEPECEHEHHS TpeX
ii 9Ty MpAMYIO HA i

fpumep 3. H: , cpes
toukn My(l, 1, 1) w My(0, 2, 1) napamiensio sextopy a(2. 0, 1).
< 3ana%a MMeET CMHCTBCHHOE DCUICHNE, TAK KAk Bekrophl M Ma(—1,
1,0) u a2 0, 1) B xavectne 0 Bextopa
K TUIOCKOCTH MOKET GhiTh B3ST BEKTOD
ij k|

1 0’ =i+j—2k.
2 01
Vpasnenue mwiockoctn  umcer  Bun (¥~ 1)+(y~1)=2(z—1)=0, wm
X+y—2z=0. Tak Kak B TIOCTIC/WeM YPATHCHMH OTCYTCTBYET CROGOHBIIE
YieH, TO WJIOCKOCTh TIPOXOMMT HEpPe3 HAYANO KOOPIMHAT.

Jipyroi crioco6. Touxa M (X. y, z) NPUHALICKUT HCKOMO¥ TLIOCKOCTH
P TOM U rONRKO B TOM ciywae, Xormd mnexiopkr MM, MM,
W @ xoMnnaiapisl. CrIETOBATENHO.

n=[ MM, a)

x=1 y—1
1

2 0

MMM, M, a=

orkyma x-+y—2z=0.c~
Tlpumep 4. Hpamast L sasiana OGUMMH ypasHEHHAMH

x+ty—z=0,

2v—y+2=0.
HankcaTs KAHOWMMECKHE YpABHEIMA DTON UPSMOW, a TAKKe YpaBHeHHE
€c TpOCKIH Ha KOODIHHATHYIO IUIOCKOCTE OXz.
< Touka M(0, 2, 2) ynOBICTBOPSCT OOWMM YPaBHCHMAM TIPAMOl
(nposepste!) M, CENOBATENLHO, NEKHT HAa ITOH Npsmoii. B xauectse
HanpaBIsIoLIEro BCKTOPA MPAMO MOXET Gbifh BIST BCKTOP ¢=[ny, m; ).
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rae m (1, 1, =1) u ny (2, —1, 0)—HOpMasbHbIE BEKTOPHI TLIOCKOCTEH,
TiMAveii ncpece‘lcuuﬁ "KOTOpHX  SBTRCTCH 3ANAHHAS NPAMAS. Tanfm
obpazom,

j /
1
-1
M KAHOHMMCCKHE YDABHCHHS NIPAMOH Takombr:
2 z-2
Hony Ha CHCTeMe TpeX ypashemuit
—2x4y—2=
—3x+z-2

—3y+2z42= D

ONKCLIBAIOUINX TPH TUIOCKOCTH, MPOGKTHPYIOUIME NPSIMYIO Ha KOOPJMHAT-
HhE TNocKocTH Oxy. Oxz 1 Oyz COOTBETCTBHHO (ypasHcnus nmpsmoii
6 B —3x+2—2=0 ecrb VpaBHeHue
TIPOEKIEY  3AJAHHOM TMpAMOi  Ha
niockoeTs Oxz. &

Mpumep 5. 3ajanbl cKpeumRa-
1olHeCs PAMBIC

Haitu paccrostme p(Ly, Ls) Mexny
NDAMEIMH B HATIHCATE  ypABHCHHS
obuero neprewcyanps L x omi
v

< Haiizem ypamienme nnockocrn P, Poxoe Sepes, mpmyio Ly

napaentiio mpaMoit Ly (pm: 5). Toua M0, 1, —2) nexur ua
npsMOi Ly M, T ‘HcRONON miocKoCTH
B xauecTse HOPMAJBHOFO nckmnd X 3TOM TUIOCKOCTH BOBMCM BCKTOP
j ok
n=[q. q; 0 1 —2i—j—4k
2 -1

Vpaswerme miockoctn P

—2x—(y—1)-4(z+2)=0,

W, B obueM Buge. 2x+y+dz+T

Paccrosmtie p(L;, Ly) pasko pacmmmo or moBoit TouKH npaMoii

Ly, wanpiwep, ot o M (—1, —1, 2), 1o mockoctn P. Hopmamsuoe
YPABHEHUE MIIOCKOCTH P MMEET Buil

2 1
VTN

4

7
VR




TRYAR

8 7 12
(L1, La)=I8(M. P)I= \/— \/v——T_—-\/—; T
n8 10O Wrobk . obiero
Py by “epes JananiLe

i~10j+2k LP,, _orkyna
l —~1,2)eP; umy=[g;, n]=
. CieRoBaTeNbHO,

L,
I, —2)eP, u .7[7,,,
+14=0. Amauurwnlo M,(
:+6/+3u1>, otxyma Py Ix—2y—
x-10y+22+11=0
3x—2y—z43=0
—obuie ypaeHerus npamoit L=P,(\P;. >

2.180. 3anamm mwiockocts P u Touka M. Hammcate ypabrenue
tockoctd P’ mpoxopsuie#t uepes TOuKy M mapajutenbHO
miockocTH P, W BeMucMTh paccrosmme p(P, P'), ecnm:

a) P —2x4p—z+1=0, M(1, 1, 1)

6) P x—y—1=0, M(1,1,2).

2.181. Hamucats ypaBHeHHMe MIOCKOCTH P’, mpoxonsuiei ue-
pe3 sanmaHuble TOYKH M; W M, TNEPNEHIMKYJISPHO 3aZaHHOKR
IUIOCKOCTH P, eciu:

a) P —x+y—1=0, My(1, 2, O, Ma(2, 1, 1%

6) P 2x—y+z+1=0, M,(0, 1, 1), M,(2, 0, 1).

2.182. Hanncarh ypaBHEHME ILUIOCKOCTH, NpOXOMSIIEH uepe3
TOuKy M TapajifiesbHO BEKTOpPaM @; M @, €CIH:

a) M(1, 1, 1} a (0, 1, 2), ay(~1, 0, 1)

6) M(0, 1, 2), a1(2, 0, 1), ax(1, 1, 0).

2.183. Hanucath ypaBHEHHC TUIOCKOCTH, TPOXOAAIICH vepe3
ToukH My M M, napamxenmo BEKTOpY @, €Ci:

a)M,lZO l,l)a(301)

6) My (1 MZZ 3, —1), a(0, -1, 2).

2.184. Hanucan H, yepe3
TPU 3alJaHEblC TOYKH M,, M, u M;, ecmu:

a) My(1, 2, 0), M,(2. 1, 1), M,(J 0, 1)

6) My(L 1, 1), M(0, —1, 2), Ms(2, 3, —1).

Tlycth 3amarm gee miockoctw Py u P, BosmokHer 1Ba crmywas
MX BIAMMHOTO pacrioNOKCHHS:

1) P,||P;, B 4ACTHOCTH. IUIOCKOCTH COBIA/IAFOT;

Py, v P, nepecckaroTcst N0 HEKOTOPOH MpPSAMOiA.

B sanayax 2.185-—2.188 aTE
RHE 3a7aHABIX MUIOCKocTeil. Ilpw 3ToM B caydae 1) HadTH
pacctosEne p{ Py, P;) MeXIy IUIOCKOCTSIMH, a B Ciydae 2)—-
KOCHHYC yIila MexAy HHMH.

2.185. P;: —x+2y—z+1=0, Py y+32—1=0.

2.186. Py: 2x—y+z—1=0, Py;: —4x+2y—2z—1=0.




2.188. Py: 2x—y—z+1=0, Pp: —4x+2y+2z—2=0.

2.189. BermciauTe 0GBEM TMpaMujibl, OTPAHUUCHHOW IHTOC-
KOCTBiO P. 2x—3y+62z—12=0 ¥ KOOPIMHATHBIMH TIIOCKOCTSMH

2.190. Hanucath ypaBHEHHE IUIOCKOCTH, TPOXOMSLIEH /4epes
TouKy Mo(l, 7, —5) ®m oTcekalomeil oOT oceit KOOPIMHAT
TIOJIOXKHTENBHBIE ¥ PABHBIE OTPE3KH.

2.191. Tpu rpaHM Terpasjpa, PACHONOKEHHOIO BO BIOPOM
OKTaHTe (x<(), »>0, z>0), COBNAMAIOT € KOOPIMHATHEIMU
wiockocTsIMH.  Hanwcath  ypaBHCHMC u€TBEpTON TPaHM, 3Has
wumy pebep, ee orpammumsaioumx: | AB|=6, |BC|=./29,
JAC|=5, W maittu nnumy Bwcotsr [OH ) Tetpasmpa.

2.192. Hanucars w i, nensiux
JABYTpaHHbIC Yribi, 0Opa3OBaHHBIC TUIOCKOCTAMM Py M P, ecnu:

a) Py x—3y+2z—5=0, Py 3x—2y—z+3=0;

6) Py: 2x—y+52—3=0, P,: 2x—10y+4z—2=0.

2.193. HammcaTh ypaBHEHHE IUIOCKOCTH, PABHOYLAJICHHOH OT
OBYX 3aflaHHBIX IUTOCKocTell Py M P,, ecmm:

a) Py 4x—y—2z—3=0, Py 4x—y—2:—5=

©) Py 5x—3y+z+3=0, Py 10x—6y+2z+7=0.

2.194. Vcranoputs, nexar mu touku My{(2, —1, 1) m My(1,
2, —3) B ONHOM yI7e, B CMEXHBIX HiM B BCPTHKANBHBIX YIJIAX,
006pa3oBanfbIX IIOCKOCTsIMU Py, B P,, ecii.

a) Py: 3x—y+2z— Py x—2y—z+4=0;

6) Py: 2x—y+52—1=0, P 3x—2y+6z—1=0.

2.195. M3BectHbl KOOpAMBATHI BepHIMH Terpasupa: A(2, 0,
0), B(S, 3, 0), C(0, 1, 1), D(—2, —4, 1). Hanucars ypasHeHus
ero rpauei.

2.196. CocTaBuTH o H, i uyepes
Touky A(l, 1, —1) M TePNCHWKYIAPHOH K IJIOCKOCTAM
2x—y+5z+3=0 n x+3y—z—7=0.

2.197. TNpsamast L 3apnasa obummy ypaprenusivi. Hanmcarh

2187, Py x—y+1=0, Py y—z41=0. /

LISt 9TOM TIpsAMOit y " B IIpOeK-
max (M. npumep 4), ccmm
2x—y+2z—3=0,

a) L:

x42y—z—1
2.198. HamucaTh KaHOHMYECKHE YPABHEHHS IPAMOMH, IIPOXO-
nsuwei wepes Touky Mo(2, 0, —3) mapamenbro:
a) Bekropy ¢(2, —3, 5);
6) npsmoii T =442 7L
B 5 2 -1’
B) ocn Ox; 1) ocH Oz;
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oif Ix—y+2z-7=0,
) mpmmolt | 3y 23—
€) npaMoil x= —2+t, y=2t, z—l—‘/;r
.199. Hanmcarb ypaBHCHUS TIPSIMOW, MPOXOAsile# uepes IBe
sajdgHble TOYKH M, m M,, ecnm:
a) M,] -2, 1), M,(3, 1, —1);
G)M‘3—I,0.M21,0 3).
. 3ajanb npaMas L.

¢ L (npoeepurs!). TpeGyercs:

E‘(:” u Touka M(0, 1, 2)¢

a) HarmcaTh MIOCKOCTH, i ucpes mpsi-
myr©o L H Touky M;

6) HanucaTh il uepes TOuKy
M nepnenamKyIsipHO npmvmn L;

B) HanmcaTbh 0 u3

ToukM M ma npsmyio L;

T) BBIMHCIHTB paccrosime (M, L);

1) HaliTH OpOeKIMIO Touky M wa mpsMoir L.

2.201. 3auanb| nnockocte P x+y—z+1=0 u npsmas L:
x—1 z+1
0

d) BLIYMCITHTD sm(l{\ L) ¥ KOODIMHATH TOMKH [EPECeveH s
npuMm& H NIOCKOCTH;

6) RanmcaTs f uepes mps-
Mylo L nNeprHeHjMKyJIspHO K ILIOCKOCTH P;

B) HAaIHCAaTh yPABHEHHs MPOSKUMH NpsMOi L Ha miockocts P.

2.202. Tycre 3afaHbl Be NpPsAMBIE:

, mprueM L¢P (mposepmts!). TpeGyercs:

xX—X;_y—y 24 X—X; y—y;_ z—1;
L 1 YW L 2_Y): I77

h o n L om o

Jokasate, uro mpsmble L, u L, 7exat B OIHOH IOCKOCTH
B TOM U TONLKO B TOM Cllyyac, CCIM BBUIOJHEHO YCIIOBHE

X2—X1 Ya—Y1 22— 41
1, m n

L mom

2.203. Mcnonb3ys pesynbrat sagaud 2.202, ybemursCs, 4ro
opambie Ly u L, npmlazme;xd'r OJIHOM MJIOCKOCTH, M HAIKCATh

Y 3Tolt H. JNaHHbIe:
x—1_y+2_z-5 =7 _y—2_z-1
a) Ly o Lgz
) Ly 3 a 73 2 =
x— 2 yl_z-3 y=2_z+3
6) Ly: .
) Li: 2 -2 2 -2

9



2.204. Haiitn Mexzy napa

2.205. Haifti paccrosinue OT TOUKH A (2, 3, —1) /10 3anatHol
Opovat L
) (2e-2y+z43=0, 6) JX=3+S5,
=2+ 2H1T=0;  |he a5
2.206. [flokas3aTh, 4YTO NpsMbie
Iy 2x+2y—z—10=0, % Ly iﬂ
X—y—z-22=

NapamIensHE B HalrH paccrosmue p(Ly, L)
2.207. Coc1aButs  yp. TIPAMOH, yepes
TOYKM TcpeccucHus MAOCKOCTH X—3p+2z+41=0 ¢ npsMeMi

x=5 y+1_z-3 - x=3_y+4_z-5
5 -2 -t 4 —6 2

2.208. [Ipu KAXOM 3HAMEHMH A IUIOCKOCTH 5x—3py+Aiz+1=0
OyeT mapajiensHa NPSMOH

x—4z—1=0,
y—3z+2=0.

2.209. Haittu NPHMOR s s B

3 -2 4

Ha TIOCKOCTh X—3y—z+8=0.
2.210. Onpenennts Y10 MeXk/ly MNpsAMOi

x+y+z-2=0,
2x+y—z—1=0

M IIOCKOCTBIO, TpoXojsuel uepes ToukH A(2, 3, —1), B(l,
1, 0), C(0, ~2,
2.241. Hamucats "epes
Touky Mo(7, 1, 0) mapamiensso nROCKOCTH 2x+3y—z—15=0
M IepeceKarouell TpAMYyro )lf::y 41 z);i
2.212. HanucaTh KaHOHWYECKME yPABHEHHS NpPsMOH, KOTOpas
UPOXOIMT ¥epes ToYKy Mo(3, —2, —4) IapasieNbHO IIOCKOCTH
x=2_ y+4 z-1
3 -2 2

3x—2y—-3z-7=0mn npAMYrO
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2.213. JlokasaTb, 41O Pi MEXIY
,lpmumu Ly r(f)=ri+qit 1 Ly r(f)=r,+g,t MOXeT Gbrib
ceso 1o dopmyie

{r2—r) 1421

Ly, La)=
Pl L)=Z50

Jins 3amamHex mpsmbix Ly u L, tpeGyercs:

a) [OKa3aTh, UTO OPSMbIE HE IIEXKAT B OMIHOM TIIOCKOCTH,
T, €. SBJSIOTCS CKPEIIMBAIOLUMMHCS;

6) Hanucath I it yepes nps-
My L, mapaniensHo Ly;

B) BBIYMCIIATL PACCTOSHHE MEXIY MNPSMbIMU.

r) HamMcarb y obuero K OpAMBIM
Ly u Lo
L X+T_y+4_z+43 Cx=21_y45_z=2
2214. Ly: 5 e Ly: = =~
i ) 4
2215. Ly: x=6_y—3_z+3 Ls x+1_y+7 zB .
2.216. )
—1_y+8 12
2217, Ly: Ly IR i

3 -2 3’ ] 2 -1

2.218. Ky6 ABCDA'B'C'D’ 3ajaH  CBOMMM  BEPLUMHAMH
4(0, 0, 0), B(1, 0, 0), C(1, 1, 0), D(0, 1, 0), 4'(0, 0, 1),
B(1, 0, 1), C’(1, 1, 1), D'(0, 1, 1). Bomonuursk Cregyioume
38 TaHHS:

a) HamucaTh ypaprCHms mpsMex (4'C) u (BC'),

6) BLIMMCIHTb PACCTOSHHE MEXILY NPAMBIMH (A’C) » (BC');

B) Hanucarb obrero K TpsSIMBIM
(4C) u (BC');

T) Hanucarh TINIOCKOCTH, it yepes TOUKH
P, Q u H, tne P—ueurp ipaun ABB'A’, Q nemar BC’
B 3 u H na pebpe (BB') tak, uro

Ima pexropa PH+HQ MHHWMATbHA;
M) ONPENeMTh YroJl MEXy MONYHYEHHOH B IL. T) MJIOCKOCTHIO
H auaromanbio ky6a (BD').

§ 3. KpuBble ma ni0cKOCTH

1. Vpasnense KpWBOH B [IeKAPTOBOH NPAMOYIOTLHOH CHCTeMe KOOp-
Amear. Losopst, uto kpusas I B cucteme koopmuwar Oxy muMeer
Ypannenve

F(x, y)=0, W
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€CTH  BBIIOJHEHO CCHywoWee YcroBMe: Touka M (x, y) mpusanicxut
rpnmﬁ I B toM u TOmBKO TOM cnwac KOrla € KOOPAMHATHI
x 1). Ecam, B F(x, y)=
=/ (x)—». TO ypdnucuhc (1) Moxer GbiTh 3amMcaHo B BUIC

y=f(x). @

u B sToM cryiac xpumas [ cosnanaer ¢ rpadukom dymcwm f(x).

B ‘naparpage CBA3b MEKZY FEOMETP
CBOUCTBAMM KDHBOI W €€ YPABHCHCM B HCKOTODLIX HAGOICE TIDOCTHIX
caysanx.

Mpuscp 1. Hamcars ypasicrme apusof, cymnta masgeros pa.
crommii ot xaiol Touk  Koropoir no Touek A(-a,0), B(0,q)
u C(a.0) pasma 3a’.
< Tlycts [ — kpupas, ynonseTsopsiiouas yconam sanaum; M(x, y)eT
B TOM M TONbKO TOM CIyWac, KOTia

P2 (0, A)+p? (M, BY+p*(M, CO)=3a2,

(x+a)? 432 +x2+(y—a)? +(x—a)’ +y*=3a*

2
Tlocse npocTiix npeoBpasonaii noxysaem x+y?—Zay=0, wis, shi-

a\* o
24 (y—2) ==.
w2 -

310 W ects mHoxoMoE b1
pamuycs a3 © nepor s TOTE Mol a/3)

nenss TONHLIE KBanpar,

B 3anavax 2.219—2.232 Tpebyercs yCTAHOBHTDb, KAKHE KPHBBIC

y H [OCTPOMTbL 3TH
KpHBLIE.

2.219. x+|y|=0. 2.220. |x!+y x 0. 2.221. x*—xy=

2222, . 2.223. x° 0. 2224, xy=0.

225 1 -9-0. 2226, x*—x—6=0.

2.227. x2y— 7xy+l()y=0 2.228. x* +y =4.
2.229. x*+(y+3)? 2.230. x*42y?
2.23L 2x2+y?+2 0. 2232 24]y*=1]=0.

2.233. Hamucars ypaBHEHME KDHBOM, KaX/asi TOUKa KOTOPO
yaxon?mﬂ HA OIHMHAKOBOM DAaccTOSHMH Or Touek M, (3, 2)
u M,(2,

2.234. Hammicath ypaBHEHHE KpPHMBOH, Da3HOCTL KBAIPATOB
paccrosmmii OT Kaxoi TOYKM KOTOpodi xo Touek M,(—a,0)
#u Mj(a, 0) paBHa c.

2.235. HamucaTh ypaBHEHHe KPHBOH, PACCTOSHHE OT KAXAOH
TOYKH KOTOpoii 1o ocu Ox BaBoe Gonbiue paccrosHus go ocH 0)

2.236. Hanucar, ypaBHEHu€ KpHBOI, CyMMa KBAJparToB pac-
CTOSHMH OT XaXaoH TOUKH KOTOpoil 1o Touek M;(—3, 0)
n M,(3,0) papsa 50.
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2.237. Hanucats ypaBHCHME KPHBOJ, PACCTOSIHHC OT KaXnmok
TOYKH KOTOPOf 110 Toukn M, (—1, 1) BBOC MeHbe pacCTOSHHS
o rouku M,(—4, 4).

2.238. Hammcats YPaBHCHAC KPHBOH, CyMMa PACCTOSHHH OT
KaXIOH TOUKH KOTOpoit smo Touek Fi(—2, 0) m Fp(2, 0)
paBHa Zﬁ.

2.239. HanucaTe ypaBHCHHE KPHBOH, MOJIYNb PAsHOCTH pac-
CTORHMI OT KaXJOdl TOYKH KOTOPOK gmo Touek Fi(—2, —2)
u F,(2, 2) pasen 4.

2.240. Hamucats ypaBHCHHC KPHBOM, KaXIas TOUKA KOTODOI
HAXOZITCS HA OJIMHAKOBOM PACCTOSHWM OT Toukn F(2, 2) u ot
ocn Ox.

2.241. YCTAaHOBHTb, 4TO KAXKI0C M3 CNCAYIONIMX YpaBHEMMH
Onpene!mc'r OKPYXHOCTb, HaiiTh ee HeHTp C M pamuyc R:

+)2—dx+6y—3=0;

8x=
B) x?+)%+4y

2.242. HamucaTh ypaBHEGHHE OKDYXKHOCTH B KaXIOM M3
creayrowmx ciyyaes (06o3Hayeno: C—IEHTP OKPYXHOCTH, R- -
pamsyc, M, M,, M;, M3—TOUKH HA OKDPYXHOCTH):

) C(2, —3). R=T;

6) M(2. 6), C(—1, 2)

B) M,(3, 2 Mo(—1, 6)*:0111:51 JIMAMETpa  OKPYXXHOCTH;
r) C(I ), mpsivast Sx— 12y+9=0-—kacaTenbias K OKpy-
KHOCTH;

m A M(1, 2), b KacacTes THBIX OCeif;

& My(3, 1), My(—1, 3), CeL: 3x—y—2=0;

x)* M,(—l 3), Mx(0, 2), Ms(1, —1)

2.243. Hamucatb ypaBHEHHMe [MaMeTpa OKPYXHOCTH X*+ )2+
+4x—6y—17=0, nepneHAMKYIAPHOTO MPSMOA 5x+2y—13=0.

2.244. BurucnnTh, KpaTHaiiliee pacCTOSHUE OT TOuUKA Mg /1o
okpyxnoctn [, ecnu:

a) Mq(6, —8), [ x*+)*=9;

6) Mo(~7, 2}, [ x®+y*—10x—~14y—151=0.

2.245. OnpesenuTh, Kak pacrioNIOXEHA MpAMasi OTHOCHTENLHO
OKPYXKHOCTH — HECPCCCKACT, KACACTCA WM NIPOXOINT BHiE Ce, CCili
npsmas u b sgane Y

a) 2x—y— 3 0, x* +y —3x+2y—3

6) x—2p—1=0, x*+)*—~8x+2y+1

B) x—y+10=0, x2+3*—1=0.

2. AsreGpaneckme KpuBhe BTOPoro Mopwika. A.ize(pateecKoti Kpusoic
emopozo nopndka HasbiBacTcs kpweas I', YDABHCHWE KOTOPOW B JIeKap-
TOBOi CHCTEME KOO/IMHAT WMCET BIUL
Ax2+42Bxy+Cy*+ Dx+ Ey+ F=0, 3)
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tie He pee KoapduuMenTh A, B M C paBHLI ONMOBDEMEHHO HYMmO (B
NPOTMBHOM CAyae T —TPAMas, T.e. anreGpamveckas KpHBas NepBOTO
TOpsRa).

B obuiem crysac MOXeT Oka3aThes, WTO ypaswemue (3) onmpemcrser
TAK HATLIBAEMYIO GHPONOEHHYI0 KPHBYIO (TIYCTOE MHOXECTBO, TOWKY.
TAMYIO. WPy MpAMDY).

Ecnu puean T eeeupoxnemies, w0 mn Ree maiercr Taran

B KoTOpOIt
E xpunoﬁ umeer onmH m wenyloumx Tpex BUIOB (Kanonuueckoe
ypasuchue).

2
2 . azb>0, @
P
z . ab>0, ©
a
y=2px, p>0. [G]
Tpw oM kpunas T masmiBaeTcs coo amncom i

MM RGPaboacit. @ cama CHCTEMa KOOD/IMHAT, B KOTOPOH €€ ypaBHeHHe
wmeer Bun (4), (5) wm (6), eswsacon KaHOMUNECKOT  CucmeMal
KOOpeuHam NS 3ANIAMHOR K|
np)lusnenm: obuero ypduuemm KpHROI BTOPOrO NOpHAKE K Ka-
BusTy B 1.4 §3 . 4. Liemto
HACTORINCTO MyHKTA ARIACTCA H3YWERWE ocuommx TreoMeTpIMecKuX
CBOWCTB  HEBHIDOX/ICHHBIX KDHBLIX BTOPOTO NOPSIKA WA OCHOBE X
K4HOWVHCCKHX yPaBHCHMIL.

X
DNAUNC ¢ KAHOHWHCCKHM ypaBHEHHEM . a=b>0, umect

dopmy, H30BpaKCHIyIo Ha pHC. 6

EZ
7, 7,
Bl
Mzy)
s
A R0 7 T
5
Pic. 6
T awub i
W masoi monchHuu), o A,( “a, 0) A (a 0) B. (0, —b)
u By(0, b)—ero xe,rwm«mwu, ocu CTPHH Oy — 2aaeusinit

OCAMI. 8 NEHTD CAMMETPHH Ofllemnlmm 31Jlunca.
Toskn Fi(=c,0) u Fi(c.0) tne_c=\/a 820, wasmmsawotes
oxycamu anmanca, wextoper FyM w Fy M —fokamnsiu paduyc-gex-
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opast, A v=IFM| w ry=|F;M|—diokawmsimu paduycasu

TouKH M, npmmnnemmcn smmincy. B wactHom crydae a=b4 (oxycer

Fi u fi comnamior ¢ ueATpOM, a KEROMWSCCKoS ypawRed unocr
2

+}7 , Wt x%4y?=a% T.e. ONMHCHIBAET OKPYKHOCTb Paamyca
a

x*
BHA —7
a

4 ¢ LUCHTPOM B Hauaje KOOpAMHAT
7

Huero e=~ 73 (0<e<)) mmmacTon axcyenmprcumemon
JUMNCA W SBISCTCS MCPOH Cr0 «CTUOCHYTOCTH» (npu =0 onmnc
SBISETCH OKDYXHOCTBIO).

TMpsmute Dy: x=—afe 1 Dy x=afe, NEPNEHMKYNAPHHE FNABHOR
ocH M TIPOXORsiIHE PAcCTOSHMM @fe OT LCHTPA, HA3BIBAXOTCS
Oupekmpucamu 3nmwTIca.

2.246. l'lm:rpomb snmme 9x? +25} =225. Hatiru:

a) 6) (BI ; B) JKCUEHTDHCHTET;
1) YPABHCHHS JHMPEKTDHC.

2.247. HanucaTh KaHOHMUCCKOC YDABHCHMC DJUTAICA, €CTIA:

a) a=3, b=2; 6) a=5, c=4; B) c=3, e=3/5 1) b=5,
e=12/13; 1) c=2 ¥ pACcCTOSHHC MEXMy IMPEKTPHCAMH DaBHO
5; €) e=1/2 u paccTosHMEe MEKIy IMPEKTPUCAMH paBHO 32.

2.248. Hanmcats ypaBHetue 3JUTHICA C NIONYyocsMM @ 1 b u ne-
TpoM B Touke C(xo, Yo), €CITM HM3BECTHO, 4TO €ro IJaBHBIC
OCH mapauic/ibHbl KOOPAWHATHBIM OCSIM.

2.249. YCTAaHOBHTB, 4TO KaXIOE M3 CIICHYIOUIMX YPABHEHHH
ompesiensier uTc, Halit ero uentp C, TONYOCH, 9YKCLCHT-
PHCHTET W YPABHCHHA JHPEKTPHC:

a) Sx? +9) ~30x+ 18y+9=0;

6) 16x2+25y%+32x— 100y —284=0;

B) 4x?+3y? —8x+12y—32=0.

2.250. [loxa3aTh CIEAYIOIIHE YTBEPHKUCHHS:

a) Ecmu M (x, y)—npon3BoibHAs TOYKa “LIHICA 7+l72

a=b, To (oKaTbHBle pPagMyChl ITOH TOYKH PaBHBI
ri(M)=a+ex, ry(M)=a—ex

(cM. puc. 6). Otcroma, B 4ACTHOCTH, CIEYET, YTO ISl BCSKOM
TOYKM M IJUTHNCA BHITOJIHACTCS PABEHCTBO

r1(M)+r, (M)=const=2a.

6) Tlycrs sagannt toukn Fi(—c, 0) n Fy(c, 0), ¢>0. Torna
MHOXCCTBO Touek M, y[(onnc'mopmoumx yenosuio | Fy M|+

2

+|F, M|=const=2a, ecth mumHnC 7%7 , e b*=a




2.251. /loka3aTh CNEAYIOIME YTBEPXKICHHSA:

a) Eciu M(x, y) —npousBosbIas TOYKA 3ILIMICA

G
a>b, ri(M) n r;(M)—{QokanbHEe pagHyCel ITOH TOUKH,
a p(M.D;) u p(M, D;)—ce paccrosmEMs IO JMPEKTPHC, TO
BBUIOJIHSACTCS PABCHCTBO

-M-slz‘—MvL—-const:e.

p(M. D) p(M, Dy)

6) Iycts samansi Touka F(c,0) u npsmas D: x—d=0,

d>c¢>0. Torga MHOXeCTBO TOYeK M, yNOBNETBOPSIOIHX YCIO-
|FA7|

BUIO ————=consl=e<1, ecTp IHNC
p(M, D)

u b*=a’~c*

2.252. DNMIC, TNABHbIE OCH KOTOPOTO COBNAJAIOT C KOOP-
[OMHATHBIMM  OCSIMH, [POXOIOMT HEpe3 TOYKH Ml(Z, \/5) "
M, (0, 2). Hammcats ero ypasnewne, Halith ¢oxanibublc Pammycet
TOYKM M; W DPACCTOfHHA_ JTOH TOUKM [0 [MPEKTPHC.

2.253. Ha aummce 9x2+25)? =225 HaiiTn TOUKy, PacCTOSHHE
oT ko1opoii no dokyca F, B dernipe paza GOJNble PACCTOSHUS
no ¢okyca Fy.

2.254. Hamucath ypaBHEHHe KpHBOH, TO KOTOpOil JBHXETCS
TO4Ka M, ecnm CymMMa pacCTOsHMIE OT Hee 1O Toudek F .(w L —1)
u Fy(1.1) ocraercs mocrosmmoi n papHol 2./3.

2.255. HanucaTh ypapHeHMe KPHBOH, O KOTODPOWH IBHXKETCS
Touka M, ecnmt paccrosEMe of Hee [0 TO4KM F(3, 0) ocracics
B [BA pa3a MCHbUIC PACCTOSHHA [0 NpaMoi x+y—1=0.

2.256. Onpepesurb, KaK PACOJIOXEHA NPsiMas OTHOCH FEJIbHO
DJUIHTICA: [ICPECEeKaeT, KACACTCH MIH NPOXOJWT BHC €ro, ecim
OpsMas M OJUMIC 3a[aHBl YPABHEHUAMH:

@

&

i
+?= 1, tne a=de

x* v
2 ¥
wrg=h
6) 2 1 Lt
—10=0, >+
) 2x+y—10 -5tk
X2y
W=

a) 2x—y—3=0,

B) 3x+2y—20=0,

2.257. HamucaTe ~ ypaBHemse  KacaleNbHOH K  3JUTMICY
2
X2y
- ﬁ:l B ero Touke Mo(xo, Yo).

< Tlyets cnauana yo#0, T.e. Touka M, He COBNaj@eT HH C OI-
ROl w3 mepumn A;(—a,0) M A;(a,0). B sToM ciyuae ypammemme.
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’f? 321 wenmwo ompeenser dymnmno y=y(x), ~a<x<a rpagu

KOTOpOW WPOXOIHT uepe3 Touky Mo (Xo, 3o) M COBNANAET ¢ COOTBCTC

aymmeﬁ (Bepxueit mpn yo>0 wim mwknell np  yo<0) nonosmmu

x? 2 (x]

anunca Jluiepeniupys Mo X TOXAECTBO ’—h(l- 1,
a

npormsoman ) (xg) pastia

HalzeM, 910

Bxo
a'v
Orciona ypasienve KacaTestLHON ¥ anCy B TouKe Mo(Xo, Vo) MMEET B

¥ (xo)

¥
MM, C Y4CTOM DABEHCTBA

o

Ecam e yo=0 (x, Xo=+a), T0 Kacatens-
HUX K OJUMTCY MMCIOT BWI X=-d, T.€ W B 9T0M ciyuac GopMyna
(7) ocractes Bepuoii.

2.258 COCTaBHTb ~ YPABHCHHSI ~ KACATENIbHBIX K UIHICY

, MapamnensHbIX npamoit 3x+2y+7=0.

2.25‘) CocTaBUTh ~ ypaBHEHMS ~KACATENBHBIX K  JIUIANCY
x%4+4y?=20, nepreHAMKYJSpHBIX mpsivoll 2x—2y—13=0.
2 2
x
2.260. [Joxa3ath, 4TO KacaTcibHLIC K OJUIHICY —7+Z—zf1.
a
NPOBE/ICHHEIC HEPE3 KOHIBI OJHOrO M TOTO K€ JHAMETpa,
TapaJUICITBHEL
2.261. Hamwan y]')aﬂﬂeﬂldﬂ xacamnbnmx. TIPOBENEHHBIX H3

5
Toukn A 373) ¥ BIIHICY %*5

2
2.262. Ha snnmnce );—8+

1 maiitn Touky M, Gmmxaifinyio

8
K npsmoii 2x—3y+25=0, # BBMHCIHTH PACCTOSIHHE OT TOYKH
M, no aToit mpsMoii.

2.263. Jloka3aTh, 4TO KacaleNibHas K SJUIMNCY B CrO MPOH3-
BONBHOH TOUke M COCTaBNsieT paBHBIC YIibl C (GOKAIBHLIMH

panuyc-pektopamn F1M u F; M stol TD“KPL

2.264*. M3 neporo cokyca smunca ~5 += %

yiioM o K ocu Ox Hanmpasiied Ny ¢BETa, npudem tgo=—2.
HanucaTb ypaBHeHME NPsMOH, HA KOTOPOH JIEXHT y4, OT-
PaKEHHBI OT DIUIHICA.

1 mon TymbiM
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x
ra

Funcp6ona c KamOWMWCCKWM  yPaBHEREEM a,5>0,
umeer (opmy, Miobpaxenuyio Ha pc. 7.
4l
\Z 7,
By Mzy)
| A7 2
% 4 A 3 x
4
Puc. 7

3!

b Touxn
A= 0) m dafa 0) et cepumnan, 0 Conmerpi OX Oy
OelicmaumensHoli W MMUNOT oCANI, B UCHTP CHMMCTPUW O— enpost
rumepGonsL.

b
lipssoie y=+- x SBAMOTES acHMTOTaN THmEp6OTS.

Towu Fy(— (.o) u Fy((,0), me c=/a"+b¥>0, wasesaiores
oxycamu ranepGonEL, mmp.,. FM u F;M— pokanusis paduyc-
eexmopamu, a mena r, M| w_ry=|Fy M| —oxamnsimu paduycamu
Toukst M, npnnaqne)lau.[m runcpEoJle

Yucno e

{1 <e< +00) naswiBaeTCs oKCyenmpucumenom

runepGonu 1 mumeren Mepoii cc nmoaiytocrin. B usctiio cayac
b runep6ona paech

2, & YION MEXly ACHMITOTAMM paBeH n/1
Tpmaie Do x=—dle u Dii X=ale. nepnenmympue neict:
oc afe OT UCWTPa, HASHBAIOTCS

ww
Qupexmpucamu. TATEPGOTLL.

2.265. Ioctpouts runcpbony 16x*—~9y*=144. Haiitu:

a) monyocw; ©6) KOOp/mHATEI (POKYCOB; B) 3KCLEHTPHCHTCT;
ny ACUMNTOT; [1) pempuc

2.266. Tocrpouts runepbonty 16x* —9y?= —144 (conpsmcen-
Hyto K runepGonie 3anaun 2.265). KakoBa KaHOHH4eCKas CHCTeMa
KoopiwHat s 9Tol rumepGons? Haitn:

a) monyocw; ©) KoopauHaTH (DOKYCOB; B) IKCLEHTPHCHTCT;
1) ACHMNTOT; J) uuperrpnc

2.267. Hamucatp ecul
d)aZb36)h4cSB)c~3¢3/Zr)a3£5}4
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1) ¢=10 1 ypaBHeHus aCHMOTOT y= 4A €) e=3/2 u paccrosnue

MEXIY RMpEKTpucamu paBHO 8/3.

2.268. Hamucate ypapHcHHE THnepoombl € MOJYOCSMH
a H b u LeHTpPOM B TOYKE C(xo, yo), €CNTM  M3BECTHO, 4TO €
[eHCTBATENbHAA U MBHMAas OCH MapawleneBpl ocsM Ox m Oy
COOTBETCTBEHHO.

2.269. VCTAaHOBATD, 4TO KAKAOE M3 CICAYIOWHX YpaBHEHHit
ompenensier rumepboiy, HaMTH ee UeNTp, HOJYOCH, “KCIEHT-
PUCHTCT, YPABHEHWsi ACHMNTOT W JMPEKTPHC:

a) 16x?—9y?— 64x—Sdy—161=0;
6) 9x%— 1652 +90x+32y—367=0;
B) 16x2—9)2 —64x— 18y+199

2.270. JoxazaTe CIeOyIOLINE YTBEPKICHHS:

XN

a) Ecs M(x, y)— as TouKa T -

Y

2:=1, To QOXATHHLIC pazEycll OTON TOMM pamH

ri(M)=a+ex, r(M)=—a+ex,
ecnn Touka M JIeXMT Ha NpaBo BeTBM THNEpGOMBl, H
r(M)=—a—ex, ry(M)=a-ex,
€CJIM 3Ta TOYKA JIOKHT Ha ee JieBOi BeTBu. Otciona, B YaCTHOCTH,
ClenyeT. ¥TO JUIf BCAKOW TOUYKH M rumepGosibi BBITONHAETCA
PABEHCTBO
\ri(M)—rz(M)|=const=2a.
6) Mycts 3agams Toukn Fy(—c, 0) u Fa(c, 0), ¢>0. Torma
MHBOXECTBO TOUYCk M, YIOBIETBOPSIOLUX YCIOBHEO ||FyM|—
—— x
—|F;M||=const=2a, a>0, ecrb runepGona T*P-l e
a
b =c*—a’
2.271. Jloka3aTh CIEOYIOUINE YTBEPXKJICHHMSA:

a) Ecrm M(x, y)— ast TOUKA T

1, ri(M) u ry(M)—doxansubic pamaycel 3TOi TOUKH,

a p(M, D) u p(M, D;)—paccrosmss OT Hee O IMPCKTPHC,
TO BBIMONHSACTCA DPABEHCTBO
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6) Mycrs samamst touka £(c,0) u npamas D: x—d=0.

¢>d>0. Torma MHOXeCTBO TO4ycK M, y[lOBJICTBOmeU-lHX yeno-
\F |

o(M D)

u br=c*—a*

2272 y{ieuunumcb. aro Touka M(—S5, 9/4) nexur Ha ramep-

—————=const=e>1, ecTb mncpsoqa ~—'

ﬁ , Toe a=de

{, maiitn QokanbEBlC pamMychl ITOH TOYKH H ec

PACCTOSHHA JO JMPEKTPHC.

2.273. Haiitit TOYKHM T

Ha

paccrosmun 7 ot dokyca Fi.

2.274. Hanucath ypapseHHe THICPOOJNLI, ©CTH M3BECTHO, WTO
ee okycamu sBnsioTcA ToukH Fi(—3, ~4) u F2(3,4), a pac-
CTOSIHME MEX/Y AMpEKTpHCaMiu paBHO 3,6.

2.275. Hanucate ypaBHeHHe THIepOOJIBI, €CNTH H3BECTHLI €e
IKCLCHTPHCHTET e= \[ dokyc F| (2 —3) u ypaBHCHME COOTBET-
cTByjoreH aMpekTpuchl 3x—jy+43=0.

2.276. Iloka3aTe, 4TO KpMBas, 3aJaHHAs ypaBHEHHCM xy=]
wmi y=1/v, ecThb paBHOCTOPORHAA rumepGoaa. Hamucate ee
KaHOHMYECKOC YPABHCHHE, HAWTH JKCIEHTPHUCHTET, (POKYCHl U ypaB-
HEHMS [MPEKTPUC.

2.277*%. HatucaTh ypaBHCHMC KacaTeibHoW Kk Tmmepbome
x? g2

a® b?

1.278. COCTAaBUTE ypaBHCHUS KacaTeNbHBIX K runepbosc

=1 B cc ToUKe Mo (Xo, ¥o)-

1, mapanneneHeix npsmoil 10x—3y+9=0.

2.279. CocraButh YpABHEHWS K4CATelbHBIX Kk runepbose
2 2

1, mepreHaMKYNsPHBIX NpsAMoi 4x-+3y—7=0.

2.280. Jloka3zath, 4TO KacaTelbHbie k rumepboine

.2
a* b7
TIPOBE/ICHHBIC YCPE3 KOHILI OfHOTO W TOro Xc JHaMeTpa,
TapasiesbHbL.

2.281. Hammcate ypaBHEHMS Kaca'renmux TPOBE/ICHHBIX U3
=16.

Toukn A(—1, =7) x mncho.nc x2—y?
2
2.282. Ha runepGone ;7 Té_l HaliTi TouKy M,, Gmmxaii~

myo K npsMod 3x+2y+1=0, M BHMHMCIHTL paccTosHie OT
Toukn M, J10 3T0H TPAMOM.
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2.283. [lokasaTe, YTO KacaTenbHast K runepGorne B ee Mpous-
pONBHOH TOUKE M COCTABNSCT paBHbIC Yriubl ¢ (DOKATBLHBIMH
pamyc-sekropamu FyM n FpM 3T0it TOUKH.

2
x

2.284*. U3 mnpasoro ¢Qoxyca rumepGonn s 1 mon
yrtoM o (T<@<*/,m) X ocu Ox HanNpaBNCH Jiyd CBETA, NIPHICM
(gu:Z. Hanucate ypasHeRHe TpsiMoit,
Ha KOTOPOM JICXHT JTyd, OTPaKCHHbI OT v
runep6oeL. lo(w,0)

Mapa6onac Hiz,y)
y2=2px, p>0, umect Gopuy, UICOPXCHRYIO
Ha puc. 8. r

UMCNO p MA3LBAETCS napasempom napa-
Goner, Touka O-—ee eepummoi, a ock Ox—
ocbionapabonst.

Touka F(p/2,0) maswsactcs oxycom ma-
paGoes, Bektop FM — daxazsneis paduyc-eex-
mopos, a wcno r={FM|—doxawueim padu-
Jeom Tomn M mapaBonet.

Hpamas D: —p/2, nepnersmKynspHas
ocH W TIDOXOMLIAS KA PACCTOSHMM p/2 OT
BCPLIMELI 1APaGONb, HA3LIBACTCS €C OupeKm- Puc. 8
pucoii.

2.285. Tloctpouts criepytonme napaGonsl W HalTH WX ma-

SN

»
Z
T

B) y? i) x 3
2.286. HamucaTp ypaBueHue mapaGolibi ¢ BEpIIMHOW B Havase
KOODIMHAT, €CJIH H3BECTHO, HTO:

a) napaGona pacrioNioxeHa B JICBOM MOMYIIOCKOCTH CHM-
MeTPUYHO OTHOCHTENBHO ocu Ox u p=1/2;

6) napaGona pacronoxena CHMMETPHYHO OTHOCHTCILHO OCH
Oy m mpoxomuT dcpes Touky M (4, —8);

B) poKyc mapabomnmr maxomurcs B Touke F(0, —3).

2.287. Hamucate ypahcHne napaGonel, ecjid M3BECTHO, YTO
BEPIUMHA €C HAXOMMTCS B Touke A(X, Vo), MapameTp paBeH p,
OCh napanmnelipHa ocH Ox u napaGosa pPacroNoXeHa OTHOCHTENb-
HO OpAMOi X =X,:

a) B MpaBoii MOJYIJIOCKOCTH;
6) B JIEBOH MONYIIIOCKOCTH.
2.288. VCTaHOBUTH, WTO KaXJOe M3 CIEAYIOUMX ypaBHEHui

HAWTH THI ce A u Bes-
UMHY [ApaMeTpa p:
a) pi=dx—8; 6) x2=2—y;
1
B) y=4x2—8x+7; 1)) ~6x2+2x~7;
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B x=—pythy; @ x= -1+,

2.289. Jloka3aTe CHCAYIONINC YTBEPXICHHS:

a) Ecnu M (x, y)—npoussonsHas touka napabosst y2=2px,
r(M)—ee Qokamensit pammyc, a p(M, D)—paccrosmne Or
TO4KH M [0 OMPEKTPHCHI (CM. pHC. 8), TO BHIIOTHAETCH PABEHCTBO

r(M)
p(M, D)

) Iycre 3amamel Touka F(p/2,0) u npsmas D: x=—p[2.

TorZia MHOXECTBO TO4eK M, yNOBJETBOPSIOMIMX —YCIOBHIO
|FM|
p(M, D)

2.290. Bstyucnute (PoKaTbHBLE pamgHyc TOUKH M mnapaGobr
y*=12x, ecnm y(M)=6.

2291. Hanucate ypaBHeHwe NapaGonsi, ecim W3BECTHBI

a) ¢oxyc F(4,3) u mupexrpuca D: y+1

©) ¢oxyc F(2, —1) u mmpextpuca D: x— 0.

2.292. HanucaTe  ypaBHCHHC —KacaTeJlbHOH K mapa6one
y2=2px B ee TOouke My (X0, Yo)-

2.293. HamucaTh ypaBHeHue KacatenbHoii K napabone y?=28x,
nmapaesnbHoi mpsMol 2x+2y—3=0.

2.294. Hanncate  ypaBHeuue KacaTenbHOH k  mapaGone
x?=16y, UepneHAUKYNAPHOI NPAMOH 2x+4y+7=0.

2.295. HamucaTe ypaBHeHMs KacaTelsHbIX K mapaGone
y?=36x, nposeleHHbIx M3 TOukH A(2, 9).

2.296. Ha napaGone y?=64x maiitu Touky M,, Gmmkaituryio
K mpsvoli 4x+3y—14=0, ¥ BBLMHCIMTB PacCTOAHMC OT TOUKH
M, no SToH NpsMOK.

2.297. Jloka3aTb, 4TO KacatcibHas K mapaGosic B €€ mpoms-
BOJIBHOH TOuke M COCTAaBNSICT paBHBIC YIBl C (OKATBHEM
pd;.myc BCKTOPOM TOYMKH M M C Jy4OM, MCXOAAIUIMM H3 TOYKH

© OCBI0

2.2‘18. M3 doxyca napabonsi p2=12x NOA OCTPHIM YIJIOM

=const

o t 2

y*=2px.

3
o K ocd Ox HanpaBreH Jyd CBeTa, NpHYEM tgu:;. Hanucats

ypaBHEHHE TNPSAMOW, Ha KOTOPOH JICKHT Jyd, OTPaeHHbI OT
napaGobi.

3. Vpasuenwe Kpusoi B MOARPHO cHCTEME KOOPAMNAT. ['OBODAT, 4TO
WA IUIOCKOCTH BBCNEHA MONSDHS CHCTEMA KOOpMHAT (O, u), ecin
BalaHbL

1) nekoTopas 10%Ka O, massaeman nowocom;

2) wekoTophiii Nyt u, MCXOULEH W3 TowkM O M HA3uBaeMuii
noaspuoii ocero.

92



TONAPHLIMI KOOP/IMHATAMU TOUKM M#O HajbLIBAIOTCH JIBA MMCNA:
noanpueiii paduye r(M)=[0M (>0 u no.ispusiit yzo4 ¢(M)—yron, ma
Yoropuill CICIYeT TOBEPHYTE OCh u JLIA TOFO 4TODH ¢ HANpABICHUC
COBRANO C HANpDABICHUEM BeKTOpa OM (IpM 9TOM, XaK OGHMHO,
@(M)>0, eccnu UOBOPOT OCYIUECTBIACTCH NPOTHB HACOBOH CTPCIIKH,
% @(M)<0 B NPOrHBHOM Clytac) 3amich M (r, ) OSHAACT, Y10 TOUKA
M osceT AL XODIUEATH: F K .

Monspawiii yron @(M) mMecT GCCKOHCMHO MHOTO  BO3MOKHEIX
JnaueRHit (OT/HUAIOLIUXCA JIDYT OT JIDYTA HA BENWMMNY B 2mn, neZ).
JuaucHMC NONAPHOTO YINa, YACBIETBOPSIOLUEE YCIOBHIO D<(p<21( Ha-
IBIBACTCH 2ABHbIM. B HEKOTOPBIX CIy4asX FIaBHBIM 3HAYCHUEM TOJISPHOL O

cna SHAYEHUE ), YOB. yooBuio —R< Q<M.

TIycTh Ha TUIOCKOCTH BBERCHI MpaBas n.exap'rona TPIMOYFOThHAA
CHCTEMA  KOODJMHAT Oxy (r.c. Taxas, 4T0 Kpar4afiumii [OBOPOT OT

it

&
S
=
Z
g
23
]
=
g
E

ocu He:

cucrema <O, u), mpu¥eM NONSpPHAs OCh a

uouyocuo abeupce. Torma cesish mMexay ﬂekapﬂ\sblMu NPAMOYTONLHBIME
ouxn

M#0  naetcs
.popuynamu

x=rcosg, yp=rsing; r=./x*+y% igo=y/x. (U]

VpasHeHue KpHBOt B MONSPHBIX KOOPAUHATAX WMeeT BUI F(r, ¢)=0
A r=f(g). OHO MOXeT ObiTh MORYHUCHO SMGO HEMOCPECTREHHO,

WCXO/IA W3 TCOMETDUHCCKWK CROWCTB KpHBOH, THGO NEpEXOROM K TOTSD-
HEIM KOOPAMHATAM B YPaBHEHWH OTOi KPWBOH, 3a/AHHOM B JICKAPTOBbIX
TPSMOYTONBHBIX  KOODIMHATAX.

IIpumep 2. TIOCTPOUTR KDHBYIO, 3aTIAHHYIO YDABHCHHEM r=6CO0S @.
<1 TIPEXJIC BCETO 3aMETHM CIIC/YIONeE: ecii 104Ka M (r, @) NPHHALIEKUT
3404HHON KPUBOH, 10 JUIS ITOH TOYKK COS@=r/6=>0, H, CNEAOBATENHHO,
BCS KpUBASL DACTIONOXEHA B Cekrope —m/2<@<m/2.

Jlisi TOro 4TOBhI MOCTpOWIL KPHBYIO, TEpeiiieM B ee ypaBHCHWH
K JEKGPTORUN KOOpIUIATN VMHOXUB 00€ HACTH YDABHEHUS r=6C0S (
HA 7, NONyYaEM 6rcos @, mxylu Ha OCHOBaHMM (GOPMYI HEpexoad
(7) umeem x +,\l 6x, Wi (x—3)7+y?=9. Takum 0Opa3oM, 3aLaHHAs
Kphs]au~nl(py)mﬂouls paauyca 3 ¢ lan rpoM B TOYKE My C KOODAUHATAMH
Xo=3, yo=0 W 0=0.

Tpumep 3. Brisectn ypunncnue npuMoit B TIONAPHOR cHCTEME
KOOp/HRAT
< Ecm npavas L TIDOXOLUIT CE3 TIOAOC M e YIIONOli KOSEpiUHeHT
o oGO X ROTAPHO oo paver k, To ypapkeHye Irof npAMON

o=
Teneps ﬂpﬁMdﬂ L He mpoxomwt 4eped nomoc. Hanuuem
Hopuaiiioe ypiBicae TR MIMON B ASKapTOno mpamoyromsof
CHCTeMe KOOPIH

xcoso+ycosp—p=0

nepeiiieM B 9TOM yp HMonysaem
(yuursiBas, wTo cosP=smo):

reoscosotrsin@sina—p=0, rcos(op—a)

g

coslo—a)” ®
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Puc. 9 Puc. 10

Vpasncnme (8) % ccTi WCKOMOC ypaBHeRue pAMOR B nonspHOf
CHCTeME KOOPAWHAT. OHO MOXCT ObiTh MONYHCHO H HEMOCPEACTBCHHO
13 CICAYIOUIEro ONEBUINOTO (aKTa. M e L <> np, r=rcos(p—o)=const=p
(puc. 9). &

Mpumep 4. Mycrs T-- umnc, sersh ranepbonbt swin napaGona,
FQoxyc 70l KpHBOH, D—COOTBETCTBYIOWAS JUpEKTPUC. Bomects
Ypashetie KDHBOH ' B MONSPHOI CHCTEME XOOPIMHAT, TIOINOC KOTOPOI
coBnazuer ¢ GoxycoM, 4 MIOTAPNAA. OCt COMAMPARTET © OO KPR
Q 10).

< Obiuee CBOMCTBO HMIMACA. THMICPGONE! W MAPAGONH COCTONT B Cie-
Iylomem (oM. 3apaww 2.251, 2270 u 2.289):
(M, F
MerePME)_ e, ©
p(M, D)
INe e~ IKCUCHTPUCHTET KpUBOR (<1 fnsl MIUNCa, e>1 s runepGomst
W oe=1 am napabos).
ObosnaswiM. paccrosmme o (’poxyca mo mupekrpicus wcpes ple
(p- map P KpHBOi, bIM l\lMMC]poM)

Torma ws puc. 10 crenyer, o p(M, F)=r u p(M, D)="+rcoso.
e

Tloncraans 74 BHpaxkewust B (9), monywaem

ofKysa

(10)

Vpannenwie (10) n ceTh WCKOMOE YpABHEHWS B HONSPHON CHCTEME
KoopHat, ofwee A% JUMNCa, runepbonbl u napaGonel o

3anucate 3 KpUBBIX B KOOp-
JWHATAX:

2.299. y=x. 2.300. y=1.

2301 x+ =0. 2302 x24y2=

2303. x*—y2=a 2304. x24y2=
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3ammcats 4 KPUBLIX B npsaMo-
JTOABEBIX KOOPMMHATAX M IOCTPOMTH 3TH KpHBBIC:

2.305. r=>5. 2.306.
2.307. rcosp=2. 2.308.
/2
2309. r=— 22 2310
wfor])
2.311. r=2acos . 2312. r=2asing.

2.313. sin&p:l/\/g. 2.314. sinr=1/2.

2.315. r2sin2¢=2a%  2.316. rzfa’costh

2.317. Hanucats B

a) npooﬁ TCPICHUKYJISPHOR MOJNAPHOR OcK 1 OTCeKAromeHk
Ha Heil OTPe3OK, PaBHBIA 3;

6) Jiyua, MCXOOSIIErO M3 HOJIOCA 1OA YriioM 7/3 K nonspuoit
OCH;

B) OpsIMOIA, TpOXOMsINE uepes momoc nonm yriom /4
K TONAPHOK OCH.

2.318. Hanucate B T OKpY-
KHOCTH, €CIH:

a) pannyc R=S5, OKpYXHOCTb MPOXOJIMT Hepe3 MOMIOC, 4 ee
UEHTP JIOKUT Ha TONSPHOK OCKH;

6) pamuyc R=3 ¥ OKpYXHOCTH K4caeTcsi B TOJIOCE
TOJISIPHOM  OCH.

2.319. O TH aTHl [ICHTPA M Pajinyc
KaX0H W3 CICAYIOMHX OKPYXHOCTEH:

a) r=4cos@; G) r=3sing; B) r=—>5sing;

. n
3] r=6ws(§ﬂp)‘ n) r=85m(q:v5),
™
€) rfssm(g-qa)

2.320. B i cucreme T BBIBECTH
KpyxuocTH pagmyca R ¢ tieHTpom B Touke C(rg, ).
2 o2

2.321. lns ommnca j- E=l HamicaTs MOJSPHOS ypaBHe-

€, CUMTasl, 4TO TONSPHAS OCb COHATIPABIICHA C OCHIO aGCITHCC,

NOJOC HAXOIHTCH:

a) B nesom (okyce; G) 8 mpaBom ¢oKyce.
2

" x
2.322. \nsi upaBoif BeTBH ruIepOOIBI T 1 manMcate
TOJSAPHOE YPaBHEHME, CUMTas, HTO TIOJApHAsA OCh COHANMpaByeHA
€ OCplO aﬁcum:c, a NOJC HAXOMMUTCH:

F
E
k a) B sicBoM (Qokyce; 6) B npaBoM (okyce.



2.323. J1n1s napaGonst y >=6x nanucaTh NONAPHOE YPABHEHM(
CHHTAS, MTO UONADHAas OCh COHAlpABICHA C OCBIO abemwce,
a TOMoC HAXOZMTCA B (oKyce uapaboibi.

2.324. Hatncats y XpH-
BHIX 2-TO TOpsfIKa:
9 9 3

a) r= ; 6) r= H &

) =5 ae’ @ T iTseme P T Towe
2 2

2.325. BusecTi asumnca ‘Z + ;2 1 npu
a

YCHOBHE, TO NOJISIPHAZ OCh COMANIpaBlieHa ¢ ocbio Ox, a MoMoc
HAXOJWTCS B MEHTPE IILTHTICA.
2

2.326. BHIBECTH MONAPHOE yDABHEHHE TMICPGOIH Zl 5
TpU YCNOBHM, YTO WOSAPHAS OCh COHampapjea ¢ ockio Ox,
4 TONIC HAXOAHTCA B UEHTPE THIEPGOIHL

2.327. BoiBecTn MOSSpHOE ypaBHCHHE Tapabonsl y 2=2px mpH
YCIOBHH, WTO TIONAPHAs OCh COHATIPABJiEHa ¢ ochio Ox, a MOJOC
HaXO[WTCs B Beplimhe 1apaGorsL.

4, TapaveTpueckwc ypamennn pumok, Tlycts 3anaws QyHKUMM
Q@) 1 (), I wmcrosoit
ocu (mpomaexyToK | MoKeT Gurrn wiTepnanom (a, b), otpewom [a. b,
a TAKKE ONHWM H3 VONYMHTEPBANOB (a,b] Wmi [a, b), npwucm e
WMCKIIOYALOTCH  CllyqaH, Korja —oo u (W) b=+ cc). Vpabuenns

x=o(t). y=ylt). telL 10
xpusoli T B u:xapmacﬁ

a=

npwoymmmoﬁ cucTeMe ecnn
BHE. JUIA BCIKOTO 3pauchus nepamempa 1€l Towka M(w(t),v(r))
npukaniexur kpusoli T w. naoGOpoT. s BCAKOI M (x,
kpuBofi I CylieCTByeT TaKoe IHAMCHUC RAPAMETPa rel -«m r-w(r
u y=V(r). VckmouennemM napaMerpa [ u3 (l(l) YpABHEHUE KPHBOW
MoXer GLTh mpescTaBneHo B BaiC F(x,y)=

AHAZOTHIHO  OMPEAETIAIOTCA napaMtTpﬂlneLKne ypaBHERMS  KpUBO
B MOJAPHLIX KOODAMHATAX.

Mpumep 5. TTOKA3ATh, ¥TO MAPAMCTPUYCCKHC yYDABHERWS

=asmt, tef0, 2n),
2

x=acost, y
m\pefle}muﬂ okpykHOCTE X 2+y?=a?

Eciu touka M(x.y) TaKoBa, 410 x=acost W
RexoToporo. snasents (10, 3, To

y=asint s

x2ty?=acos®t+a?sm®r=a?,
T.e. Touka M (x, y) mpumajiexur okpyxHocTs x2+yZ=a’
Bepto u obparioe: ecsin Touka M (X, ') NDHHAZLIEXHT OKPYXHOCTH

2

x4y
W

% m nonaras =

OM. 1), t€[0,2m), monyunm x=acost

y=asmt
Tipaneep 6. Kpunsa [ sanama nomprsny ypessicamens r=2Rsing.
Coctatms  mapamerpiviceKie ypamnicitin 1o Foumol 8 nonspaux
LOHpas B Kadccrse

nddechd nonspiKi yron ¢.
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< HeTpysnso yGEauThCd, W10 3ANaHHAS KPHBAX — OKDYXHOCTb Dapuyca
R ¢ uerrpom B towke C(0, R). TlapaMerpwucckuc ypaBHCHHS 3TOl
XpHBOH B MOMSPHEIX KOOPAHRATAX:
r=2Rsnt, @=t, [0, ).

[1apaMCTPHYECKHE YPABHCHHMS B NCKADTOBBIX NPSMOYTONBHBIX KOOp-
JMHATAX TIOMYSAIOTCH, eclid B GOPMyNbl Mepexofia X=rcosQ. y=rsme
BMECTO r M ( TOJCTABUTL WX BHIpAXeHUs B BHAC QYHKUMHA Napamerpa
(. B utore monyuum

x=r(t)cos@{t)=Rsin2t,
y=r(t)sing(t)=R(I—cos2t), ref0,n). =

2.328. CocTaBuTh  NapaMCTPHYECKHE  YPABHEHWsS  Jyua
I={(x. y)|x—y+1=0, y>0}, npurrmMas B Ka¥ecTBC MapameTpa:

a) abeuncey x; 6) opmunaty v:

B) paccrosume p(M, M,) or touxu MeTl pgo sepumner M,
yua;

r) TOJNSPHBIA YTOJ, €CIH KOMIOC COBMAJACT C HAYaNioM

T, @ och neRa ¢ ockio Ox.

2.329. COCTABMTh  MApaMETPHYCCKHE  YPABHCHHS — OTPe3Ka
¢ kosuamy » Foukax M, (1, 1) u M, (2, 3), npunnmas B KauecTBe
napamerpa:

a) paccrosimme p(M, M,); 6) paccrosmue p(M, M,)4

2.330. CocTaBuTh mapametp
pamiyca R ¢ UCHTPOM B To4Ke M (x,, yo). TpHIAMAs n KauecTse
napaMeTpa { yron mexjay oceio Ox u Bektopom MM, or-
CYMTBIBAEMBIH TIPOTHB 44COBOH CTPENKH.

2331 CocTaBUTh NApaMeT H
x2?+y?=2Rx, NpuHAMas B KauecTBC NAPamMeTpa no!mplmm yro,
€Ul TOJApHAS OCh COHAmpaBjieHa ¢ ocklo OX, a WOJC
HaxomuTes:

a) B HMayane KoopaMHaT; 6) B ICHTPE OKPYXHOCTH.

2

B 3anavax 2.332—2.340 Tpefycrcs MCK/TOYEHHEM NapameTpa
t MaliTM ypaBHMEHMs 3AAMHLIX KpHBBIX B Buue F(x, y)=0
¥ TOCTPOHTH 3TH KDHBEIC.
1421, y=2—1t. te(—~o0, +w).

2.335. x=acost, y=hsint, t€ [0, 2n).
2336, x=1+2sect, y=—1l+tgs, te(—n2, nf2).

2337, x=;(1+1) y= (zJ). 1e(0, +0).

Rsin2t, te[~—n/2, nf2).

A 2Rsin?1, te [0, n).

x=2pctg?1, y=2pctgt, te(0, n/2].

| Ton pea. A. B. Eumosa. B. I Jemmionuua, 4. | 97



2.341. CocTaBuTh NApAMETPHYECKHE  YPABHCHHS  3IUTHIICA

7=, TPHHHMAS B KaucCTBC mapaMeTpa ! YIoa Mexiy
ocklo Ox M pamuyc-BekTopoM OM, OTCHMTHIBAEMUI TPOTHB
4ACOBOH CTPEIIKH.
2.342. CocraButh NapameT T
2
r . . .
e 1, NpHHAMASA B KAYeCTBE IAPAMETPA [ yToN Mexy ocsio O

2

H pajuyc-BexTopom OM, OTCHATEIBACMSII IIPOTHB HaCOBOH CTPEJKH.
2.343. CoctaBuTh mapaMeTy
2px, TIpUBMMAs B KauecTBe MapaMeTpa:
a) opaMHATY y;
6) yron Mexay ocsto Ox i BekTopoM OM, oTCURTHBAEMEIH
NIPOTHB. 4ACOBOH CTPEIKI;
B) Yroa mMexdy ocbio Ox W (OKATbHBIM Paauyc-BEKTOPOM
FM, otcumibiBaeMblii NPOTUB HacOBOM CTPENKH.

KPHBEIC, BCTP » u ec npRIOKe-

5.
nnsn. B xapa
ypaBHERRS U yn¢3dm,x ocHOBHBIE peme.pmmu: v:mﬁcnm pu}(d crieum-
THHBIX KPUBLE
B WpaKTHKC umxenepum p!\c'lcrmz Betson ypdm-leﬂuﬁ THX KpHBbIX
MOXET GbITh MpE/OXKeH B KAueCTBC 3ala¥ TMOBBIUCHHONH TPYHOCTH
TIPH M3YMCHHM KyPCa aHANMTHYCCKOH reoMeTpul. JIOCTATONHO NCTANIbHOC
W3yucHUC GOPMBI KDHBBIX MOXET GHTb BLINONHCHO C MPHBIICHCHHEM
METOA0B  IPPEPCHIMATEHOTO UCTUCTICHHS.

Crupanu: cnupaw Apxuveda r=a@ (puc. 11), unep604uu(m1m

(pu

cnupans r=al@ (puc. 12), aocapumuseckas cnupats r= c. 13);
CTpeSKO#  yKa3aHo HanpaBlienuc OOXOfa KpWBOH, COOTBETCTBYIOILEE
BO3PACTARUIO ().
Jlesucrama epuyam (x 24y =2a*(x*—y?) (puc. 14), wm
r?=2a’cos2¢ (momoc nomewer n touwy O). Xdpaklcpw:'chcx
nst=a?, tae Fy(~a 0) F,(0
x3 (puc. 15), wm r

wsm(p (nonioc
noMellen B To4Ky O). XapaKicpcTiieckoe CBOFCTRO: ANS BOSKOIO
ysa @=@q (%E( /2, 7/2)) |OM|=]BC).

Puc. 11 Puc. 12



, C\,u

a>1 O<a<{
Puc. 13

a
4. Komvouda x?y*4(x+a)?(x*~b?)=0 (puc. 16), um ,=7th
(MOTIOC nOMEIeH B TOUKy A (—a, 0). XapakTepuCTHHECKoE CBOHCTBO: /NS
BCAKOTO JIy9a ©=@q (%s( 1(/2 ,™12) IBM\AIBN\ const=b.
5 Cmpogouda (xc+ay +yy=a* (puc. 17), win

% tatge (nomoc noMemen B Touky A(—a, 0)). Xapakrepucruicc-
OS¢

Koe CBOWCTBO: Juis  BOSKOTO  Nyuwa  @=@, (@o€(—7/2, m/2))
[BM} | BN|=| OB.

wmka Mackais (x?+y>—2ax)?= hz(r +y?) (puc. 18), wm
r= Zu(o»(p+}v (nomoc momewmen B Touky (). XapaxtepucTutieckoe
CROICTBO: 178 BCAKOTO Jlyda (=g (%s( n/2. m2)) |BM|=|BN|=
=cons

7. Yemwpexaeneemwosan posa (x2+y?)*=4a’x?y? (puc. 19), um
r=a]sin2¢| (nomoc nomelen B TouKy O). Xg\puﬂepucm‘lecxne ROl
CIBO: BCAKAs TOUKa M ITOll KpWBOH CCTR OCHOBAHME ncpnauuuxynnpa,
OMyHICHROTO U3 HaYaza KOOP/WMHAT Ha OTpe3ok [AB] nocrosmuolt
JMEBL 24, JBWKYHMECS TAK, YTO KOHULI €10 BCE BPEMS HAXOINTCH
HA KOODMHATHBIX OCSIX.

8. Acmpouda x= acos’t, )—asm 0, te [0, 2n), unu x 34y =g
(pvc. 20). XapaKTepuCTHICCROS CBONICTBO: BeAkas Toka M 9rofi kpupoit
ecTs ocnopanme nepricknukynspa [PM ] K orpesky [AB] mocrosumoit
JUIMHBI @, ABIKYUIEMYCS TdK, 4TO KOHUM €O BCC BPCMS HAXOJATCH
Ha_ KOOpAHATHbX ocxx

9.

) y=a(cosr+rsmt),
y=a(sint—tcost), AE[O “+5) (pc. 21). XapakTepucTiicokoe. CooiicTao:
KaXas Touka M OJTOil KpuBO# ecTe
KOHell HWIW, KOTODAf, OCTABASCh HATSH-
HYTOM. PIIMATLIBAETCH C OKDYXHOCTH
x4y 2 (B navanbLHEL MOMEHT KO-
Meu HWTH HaxommTes B touke A (g, 0).

10. Hukiouwda x=a(t—sint), y=
=a(l—cost), 1e(—o. +x%) (puc. 22).

Puc. 15



Puc. 16 Puc. 17

Puc. 18 Puc. 19

Puc. 20 Prc. 21






y XapaKTepuCTHieCKoe CBOWCTBO: KpHBast

coBUAZAET  C  TpaekTopHedl  TOWKn

M oxpyxHOCTH pajbyca a4, KOTOpas

xarutcs 6e3 CKONMbXKeHus no ocu Ox

0 A (B MavanBHMi MOMEHT Touka M Ha-
) —— XOIHTCH B HAuaie KOOPMMHAT).

z 11, Inmuyurcaouda  x=(a-+b)cost—

a+b N . a+b
—acos—1, y={a+b)sint—asin—r1,
a a

te [0, +9o0) (puc. 23). XapakrepucTusce-

Koe CBONCTBO: KDHBAS COBMAJECT C TDa-

zeysa=0 exTopueii Touks M OKpYKHOCTH pPamu-

yCa a, KOTOpAs KaTHTCH, 663 CKOTBKCHHS

Puc. 28 rm Orpy)xuocru x’+y =h", ocTaBasich

(B WauanbHEII MOMEHT TOUKa

M HaXoIMTCH B NONOXCHUH A(b o) B NECTHOM ClYNaC a=h COOTHET-
KpuBas

12. Tunoyux souda x=(b—a)cost+acos——1,
a

—(b—a)sint—

b—a
—asin——1, te [0. +o0) (puc. 24). XapaxTepucTiieckoe CRONCTBO: KpH-
a

Bas cT Toukn M J;dnu)ca a, Kotopas
KaTuTCH Ge3 CKONBXKeHHst o OKpyXHocTH X 2+ y?=h% ocrasasich BRYTpH
cc (B HAYANBHBII MOMCHT TOUXA M WAXOLWTOR B MONOKCHHM A(b, 0),
B uactiom ciywae a=h/4 T4 XpUBAR COBNAZAET C ACTPOWNON.

13 HoayeyGuseeran_napabona v =ax? (puc. 25).

14, Memaesas napabona o (x—a)? (puc. 26).

X— a (puc. 27).

16. Jexapmos micm x*+y*—3axy=0 (prc. 28).

15. Jiokon Awvesu y

§ 4. TloBepXHOCTH H KpHBbIE B NPOCTPAHCTBE

1LY
cncreme Koopnmmat. I'oBopsiT, 'rm nonepxuocn. S B cHcteme KOOp/IMHAY
Oxyz wmeer ypaBHeHue

F(x, y,2)=0, [d

€CIH BBNIONHEHO CIIEIYIONIeE YCTOBME: Touka M (X, y, Z) TPUHAANEKH!
NOBEPXHOCTH S B TOM M TONBKO TOM Clyyae, KOI/Id e¢ KOODIWHATL
B, ¥R T JATpRoT cotmuoEiz (1). Ecnw, ® uacruocti
F(x, y. 2)=fix, )~ 2, To ypasrcnrie (1} MOKET GbITh JANMCAHO B BHIC

z=f{x, ¥), @
o § S ue moEOLTY S copmanaer ¢ rpaduxoM GysKuun

AByX_mepemennbx f(x. ¥
Kpuean I’ npoc-rpancrae B obuem cayiac ompenenseTea Kk
S n S,

TMEYA TP
TECAG), € Sao CRTEMY YK YRR

Fy(x, 3, 2)=0, Fy(x,y,z)=0. )
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Ipumep 1. BiBeCTH ypaBHErHE NOBEPXHOCTH, KaX;1as TOYKa KOTOPOi
pacnu:loxcﬂa BaBOC Gixe k Towke A(2, 0, 0), uem k Toske B(—4, 0, 0).
Ecnmi S NIOBEPXHOCTD, 3a/IaHHAS YCIOBUAMY 3aj1auu, To M (X, y, z)es
oM M TOILKO ToM chyuac, Koraa p(M, B)=2p(M, A) win
c+4 2+ p2 422 =2/(x—2)* +y +22
Orciona monydaem
(x+4) 24y 2 422=4((x=2)>+y2+27),
3x2-24x+3p24322=0
A, BBJEASS MOMHbIE KBA/PAT B CIArAEMBIX, COMCPRAIMX X,
(x=4)2+y2+z2=16. @
Vpasticine (4) 1 eCTh HCKOMOE ypaBHeHve noBepxHOCTH. M3 Hero
BUAHO, 4TO 3a/aHHA% nonepxmxrb S ecTh chepa paauyca 4 C HEHTPOM
» Touke M, (4, 0, 0).
Tpumep 2. scurossts bopny kpuoii T, 32aHHOR ypaBHCHUAMH

{(x—1)2+y’+z =36,

yHz=0. ®

OnpesieNinTs B €€ TNPOCKIMM Ha IJIOCKOCTh Oxy.

< Kpusas T 3amana kak mmun niepeceyCHHs c¢epm (x—1)2+y?422=36
= Tak Kak

ucnrp cbeprs C(1, 0, 0) T B DR CeRHs Y4z=0, To weutp

OKPYKHOCTH COBNANACT ¢ TOYKOi C, a e¢ pajaMyc paseH panmycy chepbi,

T.c. R=4.

Verasosum GopMy mpockumn okpykroctn I' wa miockocts Oxy.
Mcxmg-mx z w3 cuctemsi (5), mofysaeMm (x—1)2+2y2=36, nm
[t

36 18
IHGBHEE OCH KOTOPOIO COManpamnienst ¢ ocamit Ox u Oy, ueHTp
naxomures B Touke C'(1,0), a nonyock paswbr a=6, b=3./2.

1. OTciona 3aK70¥aeM, HTO MCKOMas MpOEKIUAs —SITHIC,

YCTaHOBHTH, KaKHE TEOMETPHHECKHE OOpaskl ONpeNelisoTcs
33]1AHHBIME  YDABHEHHSAMHE:

2.344. z+5 0. 2.345. x— 2y+z—1—0

2.346. x +y +12_4 2347, (x— 2)’+} +(z+l)1~16

2348, 2x +y24322=0.  2.349. x? 2 4+4z2=0.

2.350. x242y2+2z347=0. 2.351. x 7742 0.

2352, xz=0. 2.353. xyz=0.

2.354. x2—4x=0. 2.355. xy—y3=0.

2.356. BuiBecTs ypapHEHHE NOBEPXHOCTH, PAa3HOCTHL KBAJPATOB
paccrosmmii oT KaXIOH TOYKH KOTOpOK Jio Touek F, (2,3, —5)
u F,(2, -7, —5) pasma 13.

2.357. BoiBecTH YpaBHEHME MNOBEPXHOCTH, CyMMa KBaJAparoB
PaccrosHmii OT KaXzaoll TOWKH KoTopo#t o Touek F;(—a,0,0)
u F,(q, 0,0) paBna moctosHHOMY wuciy 4a’.

2.358. BbisecTr ypaBHEHMC IOBEPXHOCTH, CyMMa DacCTOSHUE
OT KaxI0H TOYKHM KOTopoii o Towek £y (0,0, —4) n £,(0, 0, 4)
Paspa 10.
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2.359. BhiBeCTH YPABHEHHE TOBEPXHOCTH, MOMYML Pasiociy
pacctosuMil OT kaxpoil TOYKH KoTopo# no Touex F, (0, —S5,0)
u F,(C,5,0) paren 6.

2.360. VCTaHOBHTB, HTO K@XJI0OC 3 CISNYIOUIMX ypaBHEHHH
onpenenser cepy. naiT ee meHTp C m pamuyc

2) x24y24z2—62=0:

R) x2ap24 22— dx—2y+22~19=0.

2361. Cocraruthk ypaBHerwe ciephi B KAKIOM M3 CIECLVIOUIHX
cnydass (obowmauewo: C—mentp cdepsl, R —pamtyc, M, M,
M, M,—Tovxn ua chepe):

a) C(—1,2.0), R=% 6) M(2, -1, —3), C(3, =2, 1);

B) M, (2, —3,5) u M,(4. 1, —3)—KoHuBl auameTpa chepsl;

r) C(3, —5. —2), mnockocts 2x—y—3z4+11=0 xacaercs

M M BT, =3, My(=2.4,1), My(~50,0), CeP:
=0,

2.362. CocTaus ypasreHe cdepel, UEHTP KOTOPOH NeXHT
H2 TpsSMol
2x+4y—z—-7=0, ¢
4x+Sy+z—14=0
W KOTOpas  Kkacaercs  ulockocTed  x+2y—2z—2=0 u
X+2p—

2.363. CocTasuTs VpaBKeswe Cepbl, BIMCAHHOK B TETPAdp,

O6pa3ORAHHMI MIOCKOCTAME
3x—2y+62—8=0, x=0. y=0, z=0.

2.364. CocTaBuTL TNApAMETPHYECKHE YPABHEHHS [MaMeTpd
cheprr  x 4 p?4+z2—-2x—6y+z—11=0, DepPUCHINKYJIRPHOIC
X MIOCKOCTH S5x—y+2z—17=0.

2.365. Ha cepe (x—1)2+(y+2)2+(z—3)2=25 Haiitn TOUK
M,, Sumxaliuyto X TWIOCKOCTH 3x—4z+19=0, B BeIMCIHD
PAcCTOSHHE OT 3TOM TOYKH IO ILTOCKOCTH.

2.366. Onpe/ieTHTL, Kak PacTioNONKEHA MIOCKOCTL OTHOCUTEIb-
HO cdepbl (NEPECEKAeT, KACAeTCS MM TIPOXOIHT BHE €c), ecmt
MIOCKOCTh M Chepa 3a/laHbl yPABHEHUAMM:
=3, x2+y2+z2—6x+2y—10z+22=
, x24p? 422 44x—2y—62+14=0;

B) x=5, x%+y? 427~ 2x+dy—22—4=0.

2.367. YCTaHOBHMTh, KAKHE KPHBBIC ONPEICNSIOTCS CIENyIOMmH-
MH YPaBHCHHSMH:

5){)( zy +22=49,

8) x24+y2422=20, n x +y +22=49,
z—2=0; x2+y24z2—47-25=0.



2.368. Haiitu ucmp H pagdyc OKpPYKHOCTH:
n){ x24y2ezi=10y,

X+2y4+2z—19=0;

(x 3)1+(y+2)l+(Zv 1)2=100,
DR S e Y

@ LlcHTp OKPYXHOCTH €CTh NPOCKUHR UCHTPA CPEPH HA MAOCKOCTH.

2.369. Haiitn npoexunto Ha WIOCKOCTh z=0 Cedchust ceps!
x 4y +z?=a(x—2y~2:) ILIOCKOVIBIO, HPOXOUACH  hpes
neHTp Cepbl M NEePRCHAMKYNMpHOK K OpAMuit x=0, y+z=0.

2370. Toukn A4(3, —2,5) v B{—1,6, —3) sBinorcs koH-
yaMB  MAMETPa  OKPYKHOCIM, TNPOXOMALICH 4epes  Todky
C(1, —4, 1). CocTaBuTh ypaBHEHHs ITOH oxpynmocx.n

2.371. Coctasuth
pu ToukE M, (3, —1, —=2). M,(1, 1, AZ) w My(—1,3, 0)

2. AmeSpanteckne NOBEPAHOCTR BTODOTO ROPR.a. Ascebpuneckoi
HOSEpXHOLMBIO 6miOpC0 rmpm:m S,
KOTOpOH B i cscTeMe MMEET BUA

Ax*+By*+Cz? +ZDx;+2hz+zl-;z+l,x+1ly+lz+l( 0, (6)

Tt He BCe KOIDOMUMEHTHI TIPH WieHax BTOPOrO MOPAIKE ONHOBPEMCHHO
PpaBHE HYAIO (8 cysa
TCPROTO WOPAILKS, T. €. MIOCKOCTE).

Moxc1 OkasaTHCS, 47O ©) Tak He
(myc10e 104Ky, ILIOG na
noukuCT. Ecan xe Ty e TO HMpe0OpPU I0BAHKHEM
" i i usCTenbs e ypaiiciive (0)
MOACT ObiYb  UPHBCACHO K Oumavdiy K3 YKASUHHBIX  HHKC  BHAOB,
u onm Tan

a
2. TunepGonoud

a) odwonosocrpii

=1 (puc. 30, a);

4
6) dsymonocmiic Z 1 (puc. 30,6).

2
3. Konye emopozo nopnoxa: 5-+23——3=0 (puc. 31).
27p

4. Mapabosoud

a) oammmueckui 2 (pwe. 32, ),

x

6) cunepbommectuic =~25=2 (puc. 32,6).
5. LQuaundp emopozo ogade

a) oamnmuseckui: iw L1 (puc. 33,a);

b
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6) cunepommeckuit: 1 (puc. 33,6);
) napaﬁmmllemull' yi=2px, p>0 (puc. 33, 6).
Obue  MCTOB! © x
BHIY Ha TCOPHIO dopm u

b on4 §3 mid Lem wacTomueo mynkra COCTONT B myscHuM
OCHOBHLIX FEOMCTPHYECKIX cnom-m HEBBIPOKEHHBIX NOBEPXHOCTEH BTO-
4 x

JHHM H3 METONOR opmbr
1O € YPABHCHMIO ABISCTCS Memiod cevenuil.

Tipnmep 3. Meronom Cenchnii Hecicnopats (opMy # HOCTPOWTE
NOBCPXHOCTE, 3A/IAKHYKO YPHBHEHMCAM

x
2=2- V)

< B cevenmm
umeeM KpuByio T4, NPOEKINS KOTOPOH Ha MIOCKOCTE Oxy onpencmercn
YPaBHCHHEM

win

®

OSHAYACT, 4TO COOTBETCTBYIONICE CCHCHME NYCTO, T. €. PACCMATPHBAEMAS
TIOBCPXHOCTh LE/MKOM PACTIOJIOKEHA HIDKE TUIOCKOCTH Z=

onmmme ¢ a=4./2-h
u b=5./2—h, BEpoxatoumics B TOWKy X=y=0 npu h=2. 3aveTim,
WTO BCE JJLTMNCHL, NOIY B CCHYCHHAX

=h<2, nonoGuwr mexny coboit npuYeM C YMCHBILEHUEM

h ux nonyocu meorp u
Tl i e , MTOOBI HOCTPOMTH 3CKM3
noBepxHOCTH. JlAhHEilICE YTOUHEHHE ce (JOPMI MOXHO MOJIYSHTB,
ecm cHCHHS xy u Oyz.
Ceucme miockocTsio Oxz: y=0 RaeT kpupylo x’=16 (2—z), T.e
SALAB07Y CEGaMErHON ji~ B BEPIOH ) TCARS & W BeTBAMM,
B CTOpoHy yObiBaHMa IHascHmii z. HIAKOHEL, CeqcHuC

niockocTelo Oyz: x=0 pact napaGoiy

25
»'=25(-2) ¢ mapaverpon p=".
BepumMHOl B Touke y=0, z=2 H aHa-

3BOJISET TENEph AOCTATOYHO NIETANBHO
B B

(puic. 34).
JaiaHHAR HOBEPRHOCTS CCTH HILMI-
THaeckuii napaGoionn. TpeoGpasosatiue

KOOpIHHAT
xX'=x, y

5
T2:I6(2-2)

Prc. 34
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(xoTOpoe cRonTes K cTmry watara b 10wy (0, 0, 2)— pepumny
¢ Oz) NPUBOMKT €ro
uexonHoe ypachlme (7) x xaHOmmMcCKOMy BHIy

(G S

1625 ©
VeTaHoBHTL THI 3alaHHBIX TOBEPXHOCTEH H TOCTPOHTH HX:
O
2.372. ?+~4-+ 2.373. —

2.374. x2+y’ 2.375. x*>—y*=z2
2.376. x*4y*=2az, a#() 2.377. x*—y*=2az, a#0.
e
2378, 2z=x? +7. 2.379. x?=2az, a#0.
2
2380, z=2+x7+p2 2381 S-2o=6z
2382, x24y?—z?=4. 2383, x2—p?+z2+4=0.

2.384*. Jloka3athk, 4TO ypanueﬂne z?=Xy OUpENENsET KOHYC
c il B Hauane

2.385*. JlokasaTs, 4TO ypannenne Z=X) OmpejenseT rumep-
Gonmuecknit mapabononm.

2.336. HassaTb # TIOCTPOHTHL TOBEPXHOCTH:

a) x?=2yz; 6) z—a=xv.

2.387. CocraButs it Ha aTHBE
TUIOCKOCTH  CeYeHMA JLMNTHueckoro napaGosomsa p2+z2=x
TIOCKOCTBIO X+ 2y —7z=0.

2.388. VCTaHOBHMTE. Kake KpHBbie ONDENEIAIOTCA Clemy-
JOLMMH  yPaBHEHHSIMH:

2

=2z,

3x—y+6z—14=0; x—2y+2=0.

2389 Haﬁ'm TOYKH TEPECEedCHHsl MOBEPXHOCTH H MpPAMOM:

@ TlepeiiTi K MapaMCTPITICCKHM  YPABHCHHAM NIPAMOF.

2.390. [Joxa3aTh, YTO B KaXkIOM M3 yKa3aHHbIX HHXE CITy4acB
33/1aHHBIC MOBEPXHOCTDL H IUIOCKOCTh HMEIOT Oy OOIyio TOWKY,
HaHTH €e KOOpIWHATBI
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2x—2y—z—10=0;

=1, Sx+2z+5=0;

1, 4x—3y+127-54=0.

2.391. [lokasaTh, 4TO MNOCKOCTL 2x—12y—z+16=0 nepe-
cexaeT runep6osuecknit napabonons x?—4y?=2z no npaMo-
NEHCHHBIM OGpasyroumM (T. €. NPAMEIM, NETHKOM JIKaluldM Ha
37Ol TOBepXHOCTH). COCTABHTH YPaBHCHMs ITHX OOpa3yFOLIMX.

2.392. [lokasaTb, 4TO IJIOCKOCTH 4x—5y-—l()z 20=0 re-
. ,y’ -~
pecexaer HBIH 1) T 1 mo mps-
MOJHHEHHBIM  0BpasyFOIIHM. Cmrrannrb ypamex-mx 3THX  06-
pasyroUIHX.

3K o Tany po
mn. TPU Kiacca i 3
o Ho

mm oooTncTcmywmem THia.
)

noBepx-
HOCTh, # mapauIenbHOro
neperoca 7'(tq), ONDEENSEMBIX JMOGLIM BEKTODOM, KOIUTHHEAPHBIM
HeKOTOpOMy BexTopy ¢ (I, 71, n). Vi3 5TOrO OMpeNiesienus ClEnyer, 4To
ecnn Touka Mo (Xo, Yo, Zo) MPMHAMNOKHT WAIHRADY S, TO M BCA UPSMas
X—Xo _y—Yo_Z—7Zo
1 m n
Mpunsta AKas MpAMAS,
BeKTOPY (L™, 7), HAIIBACTCR  OCWO  UWATMHADA  S.  MPAMHE
z 2

Takke aTOMYy

. Mo (%o, Jo, 20)€S. NETHKOM TPHHAZTEKADIHE -

n
JIMH/IPY, HALIBAIOTCH €TI0 06pasyioyumu; Beskas kpupas T, nexau@as
Ha " BCE €10

HanpaeAmower TOTO  THANHHY]
Mycto g (f, m, n)—moBok BEXTOP, KOJUIMHEAPHBIH OCH IWIMKIDA
a I' sanana

Filnp.2)=0, Fy(x.y,2)=0.
Touka M (x, y, z) TPARAVICKWT UWWHAPY S B TOM W TOJNWKO B TOM

Cilyuae, KOIAA CyWECTBYET YACHO ! TAKOE, WTO To-lxa C KOOpIMHATAMM
x-+tl, y4tm, z+in aexut wa obpasyrowed I,
Fy{x-+tl, y+tm, z+m)=0.
Fy(x+tl, y+tm, z+n)=
Mckiouan mapametp ¢ w3 cuctemsl (10), MONYMHM COOTHOMICHHE BHAA
F(x, y, 2)=0, KOTOPOC M SBISCTCH YPABHCHMCM 3&/3HHOTO IGAJIHHADA.
l'lpnMep4 HarucaTe ypaBHeHHe IGUIMHIP, OCh KOTOPOFO CO-
BHajaeT oceto Oz, a 34/laHa yDaRHE-
HHSVH P(x =0, z—h=0.

(10)
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< Tonaran q—A(U 0, 1), nosysum cucremy (10) » sune F(x, y)=0,

z4t—, 3TOT pe3ysbTaT O3Hauact, Y10 TO4Ka M (X, y, z) UpMHA-

SIOKHT WATHHAPY B TOM W TONLKO TOM Ciyuac, KOTIA ©¢ KOOPAHATE

u ) YAOWICTBOpRIOT ypuBMeru F(x, y)=0 T NpoTIB0TLION

IHAYCHUH G F(x, y)=0, onu»
i ®a MIOCKOCT Oxp, W

YP4BHCHHC 34/AHHOIO UMIHHIpPa. ©

HocrpouTs - H
2393, y2+z2=4.
2.395.

2.401. xz=4. .

2.403. Cocrasuth Tpex LMY,
creji, onmcanHBIX oKoNo odepsl x2+y?+z2—2ax=0 ¢ ocamu,
napaLTe-HEMI COOTBETCTBEHHO: &) ocn Ox; 6) ock Oy, B) ock Oz.

2.404. Haiitn ypaBHeHMe INUTHHIPA, MPOEKTHPYIOWIETO OKpY-
KHOCTE

X2 +(p+2)2 +(x—1)2=25, '
x*+y*+z2=16
Ha MIOCKoCTh: a) Oxy; 6) Oxz; B) Oyz.
2.405. Haifmn y ™
(x+1)2+(y+2)*+(z—2)2=36,
x24(y+2)2 +(z—1)2=25
Ha IIOCKOCTE: a) Oxy; 6) Oxz; B) Oyz.

2.406. CocTaBuTh ypaBHEHHE TMOBEPXHOCTH, KAKmas TOYKa
KOTOPO#H OJIMHAKOBO yfaneHa OT OpsMoit x=a, y=0 ¥ TIIOCKOCTH
Oyz. ITOCTPOHTEH IOBEPXHOCTD.

2.407. CocTaBuTh ypaBHEHME LMJIMHIPA, ©CITH:

a) ochb KoMwHeapua sektopy ¢ (1, 2, 3), a manpasisosas
3amama ypaBEeHHsMH pi=4x, z=0;

6) oCb KOJUHMHEApHA ch'rcpy g(l, 1, 1), a wanpaemssomas
3a/1aHa ypdaﬂermmn x2+ yi=4x, z—D.

2408. Chepa x?+4y?+z?=4z ocpemiena Jy9amu, mnapat-
TnenbHBIME mpsMoit x=0, p=z. Haiitn ¢opmy Temu cdepsl Ha
ftockocTH Oxy.

2.409. TlocTpOUTE Teno, OrPaHAYEHHOE TOBEPXHOCTSIMU v,
z=0, z=4, x=4, W VaNACATL ypPUBHEHUE JWMATOHANEH rpdx-m
Jexatell B IUIOCKOCTH x=4.

2

7 s

u i H (k, Mg) ¢ npo-
WIBOMBHEIM  KOODOHUIMEHTOM Kk M UEHTPOM B  HEKOTOpOW TOuKEe
Mo (¥o, Yo, Zo)» HADLIBACMON 6epuuunoii xonyca. W3 5Toro ompenesieris
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ceaYeT, W10 ecim TouKka M, (xb Y1, 21) MPHHAUIEKHT KOHYCY, TO BCH
X=Xy "Vl -

4epes Ty TOYKy M Bep-

1Y o

iy Mo w ua:usacmu ofipasvioweit KOHYCa, NEIMKOM JEXKHT Ha
Konyce. Besixas xpupas I, nexaman wa KOHYCE M NEpeccKalolitasi BCe
ero’ 06 ITOrO KOHyca.

flyctn, 3a1an KORYC S ¢ Bepumtol Mo (Yo, Yo Zo) H HARDABJISIOUICH

Fi(x, y,2)=0. Fy(x.p 2)=0.
Touka M (x, y, z) npnnanmnr KOHYCY S B TOM U TOSBKO TOM Ciywae,
KOrja CyMIECTBYET —HWCIIO TAKOE, WTO TOUK4 C KOOPIHHATAMA
X+ (x=X0), yH(¥=yo) Z+l(zvzn) sexut wa obpasyiouei T, T. e
Fu(xtt(x—xo), y+t(y=yo) z+t(z=2))=0,
Fy(x+t(x—xo), y+t{¥—Yyo) z+1(z—2zg))=0.
Mckmouas napamerp  u3 cucrems (1), nOjiyusm ypasHemme KoHyca
B Buge F(x, y, 2)=0.

Tlpumep 5. HamicaTs ypasHeHwe KOHYCA, BCPUIMHa KOTOPOFO
HuxOMMTCA B TOUKE Mo (Xg, Yo, Zo). & HANPARIMOWAR JANANA YPABHCHAAMH
F(x, 1)=0, z—h=0.
< Ciucrema (11) npu 9THX YC/IOBUAX NDHHWMEET BRI

Flottlx—xo), y+t(y—10))=0,
=+t (z—zo)—h=0.
h—z (h—z0)—(z~20) h—2

3 z~25,  z—2o
NONCTAHOBKH B NEPBOE YPABHEHWE NAET

x
F(x.\-r(h/ 20) =
P
Vpastciuc (12) 4 ccTb ypasKCiic SATARHOTO Kouyca. B wacrrions

cityuae xo= zo=0 (BepuIMHa KOHYCA HAXOJMTCH B HAYAJIE KOODAMHAT)
YPaBHEHHE KOMYCA MPUHHMACT BHI

an

W3 sroporo = 1, wro nocne

12

F(h d h{’)=u. 3)

3amernm, 9T0 a3) xymzre

He MCHNCTCS MpW 3aMEHE X, ¥ M Z HA IX, ry W 1z upn npowmoJmHoM
1#0), a (12) X—Xo0, Y=o

n z-zp &
2.410. ITycts Gynxmas Tpex nepemerHbX F (X, y, z) OMHOPON-
H# OTHOCHYEJIBHO X, ¥ M z, T.€.
Ve#03seR (F(tx, ty, tz)=tF(x, y, z)).

Tloxasatb, 4TO Y F(x, y, )= KOHYC C Bep-
MHHO B HAWANe KOOPJIHHAT, TMpHyeM s JoGoro A Kpusas
Xy
o :

€CTb €r0 HanpaBisonias.
1t



2.411. CocTaBHTh ypaBHEHHe XOHYCA, BEPIUIMHA KOTOpOIo
HAXONMICA B Hayajie KOOPIMHAT, a HalpaB/fioWas 3a]aHa
YPaBHEHHSIMHM:

" 6 x24+(y—6)2+22=25,
y=3

y

2 x2~2z+1=0,
B) { b )

x=a y—z+1=0.

TlocTpouTh COOTBETCTBYIOIME KOHYCBE.
2412, CuchBMrb ypdnuem KOHYyCA, €CNM 3aJaHbl KOOp-
MHATED M ypa
a) My (0, —a, n), x’ 2py, z=Hh
X 52

6) My (0, 0, ¢), ;+~Al z=0;

B) Mo(0, —a, 0), x*+y*+2z?

) Mo, =1, =2), x?+y*—
TIOCTPOHTH COOTBETCTBYIOLME KOHYCEE.

2.413. TIocTpOMTH KOHYC, ONPEIE/THTh er0 BEPLIHHY M HANPaB-
JSHOLIYE0 B IUIOCKOCTH z=h, €CIM KOHYC 3afaH YpamHCHHeM:

a) x2+(y~h)?—z%=0; 6) x*=2yz.

2.414. Coc'mnmb Yp4BHEHHE KPYroBOTO KOHYCA, AJIA KOTO-
poro ocu ero

24!5 C b L
ceprt x2+y?+z2=a? ¢ konycoM x2+y?—z%=0 Ha KOOpIMHAT-
HbIC MIOCKOCTH: .

a) Oxy; 6) Oxz; B) Oyz.

2.416. Yicrounnk cpera, Haxonsuipiics B Toyke M, (S, 0, 0),
ocseuaer cpepy x2+y%+2z?=9. Haiitn dopmy Temn Wa mnoc-
xoctu Oyz.

Tlosepxnocmbio 6pawyerus HA3BIBACTCH TOBEPXHOCT, WHBAPMAHTHAS
OTHOCHTEIIbHO TOBOPOTOB R (¢, 1) Ha MOBOR YTON @ BOKPYr HEKOTOpOik
dukcupoBanoi  Ocu #. ITa «mnepmom MOXET ObiTh MosyYeHa

BpanicHueM BOKDYT OCH « KPUBOIi, ficR B CeveHun
0BOf TLAOCKOCTEIO, NPOXONAUICH HEPes Ty OCh
Mpumep 6. Buseern pa-
wenwen kpusoii F(x. 2)=0, y=0 Boxpyr ocu Oz (pac. 35).
< Cescrne 2-2, eCTh OKpY-

KHOCTD € 1enTpoM B Touke C (0, 0, zo) pamiyca xo, npusieM F (xo, Zo)=0.
MMosToMy fU1s HPOMIBOILHON TodKH M (X, y, Z) 3TOK OKDYRHOCTH HMEeM:
z=20 W p(M, 02)=,/x*+y?=x,. TloncTaB7ns TH aBeHCTBA B COOT-
Howekne F(Xo, zo)=0, nomysacm

F(y/x*+y? z)=0. (14)
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Vpasnense (14) 8 ecTs uckoMoe ypanHenue
Ja7AHHOM 1IOBEPXHOCTH  BpALIlCHWS O

2.417. CoCTABMTHL ypaBHEHHE NOBEPX-
0CTH, OOPA30BaHHON BpalIeHHeM KpHBOI
=x, y=U
z a) BOKpYr ock Oz; 6) BOKpYT ocB OX.
f1oc1 POHTH 06e MOBEPXHOCTH.

2.418. CoCTaBUThL ypaBHEHHE MOBEPX-
HOCTH, OOpPA3OBAHHON BpALUCHHEM NpH-

z=y, x=0:
a) BOKpYI oci Oy; 6) Bokpyr ock Oz. Puc. 35

[ocTpouTh 06€ MOBEPXHOCTH.
2.419. Cocraruth u,
BPALLICHHEM BOKDYT OCH Oz:

a) KpHBOH z=¢ %, y=0;
- 4
6) xpuBoOlt z=—, y=0.
x
IocTpouTs 06€ MOBEPXHOCTH B JIEBOH CHCTEME KOOPJMHAT.
x? yP+z?

2.420. Ilokasats, 4TO ;4— 3% =1 ecTh ypaBHEHue nNOBEp-
XHOCTH BpaIlieHusi C ocbio Bpailenus Ox. Hammcarh ypasmenme
KPHBOH B IL u z=0, KOTOPO¥H y 3r1a
MOBCPXHOCTE.

xi4y? 22
2.421. YlokasaTte, 4TO ——5—— 1 ectb ypapmemme mnosep-

¢
XxHocTH BpaieHps. Halitw €e OChb BpAIICHBS W ypaBHEHUs
Kakol-HHOyIb KpHBOH, KOTOpO# 312
TOBEPXHOCTD.




[napa3

OYIPEAEJIUTEIA V1 MATPMIBL
CUCTEMBI JIMHEVHBIX YPABHEHUM

§ 1. Onpenesmrem

1. Oppeaemrenn 2-ro u 3-ro popsaxos. Kpajpatsas Tabnuna

@y o
Ao o)
a2 Gz,
M3 HETBIPEX JIeri (nm ) =mCe 1,
SaanaCics KaaOpaIOn. MampAten 2.20. nopadKa. Onpedemmeress 2o

nopaoKka, COOTRETCTRYIOUIMM MaTpHUe A (WM TPOCTO— OMpCOeme..c v
mampuys: A). HAIBIBACTCS MHCIO

an Oy

detA Gy 220,305,

a2 @z
ARajioruro, ecin
an @iz agy
A=lay an a3
31 @3z d33

— XBAIpaTHAR MATPHI 3-0 MOPSIKA, TO COOTBETCTBYIOWWM cf orpe-
denumesert 3-20 NopAOK WAIBACTCH WHCTO

G
detA=|ax an 4n| =0uGnas+ananost
a3y (3 433
+012 Q23031 — 3022631 — 012031 33— 11 O30 (1)
Onpeenuteny 3-r0 MopRaxa  o6bMHO Juennotc o HenonIont-

HHem crenytoniero mpapuna Cappio X craracmb,
o B ApARY. aEeT, (1) 6

IHAKOM  IUKOC,  €CTh PO
JIeHHe INEMCHTOB  2406HOI AT OHd
o matpusl A, Kaxnoe wi ey
ADYCHX — NPOMIBCACHHE  EMCHTOR
nexaumx Ha mapantens  k  oiof
JWATOMZIH, H WICMEHTA M3 TpOTH
BONOAOKHOTO yrna ‘MaTpHis
(pc a
(+)

€. 36.a). a cAatacMbic, BXOTALUE
a) 5 (=) B (1) co 3Hakom MmuHYC, CTpOSICH
TAKUM e OGPAIOM. HO OTHOCHTCAO
51OpOH _ (noGounod)  waronadt
R 36 (pvc. 36, 6).
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B (Th Tenu 2-ro

31 | -1 4| 32 |a+b a—b| 33. |cosa —sina
-5 2| a—b a+b| sina cosa |
34. la+bi b 35. | cosatisina 1
2a  a—bi| 1 cosa—ising |
37 -2 u
3.6. |2singcosgp 2sin*o—1 1412 1422
2cos?9—1  2sngcosg | 2 ¥

T2 142

Pertiuth  ypaBHEHUS:

38. ) x x+1 39. | cos8x —sinSx
-4 x+1 sin8x cos Sx
3.10%. [lokasate, 4TO IPH ACHCTBUTEJBHBIX &, b, ¢, d KOpHH
wrewmn | © el 0 [eliCTBUTENbHBI
a TCTBHTEHHEL
ap e—di b-x |0

3.11. Jloka3aTe, YTO [UTA PABEHCTBA HYJIO ONPEACHMTENS 2-TO
TOpsAIKa HeOOXONMMO M AOCTATOYHO, YTOOBL €ro CTpoku Obinu
TPOMOPUHOHABHEL (T. €. Yro0bl INEMEHTH OXHOH CTPOKHM NORyua-
JNMCH M3 COOTBETCTBYIONINX 3SICMCHTOB APYrof CTPOKH YMHOXKCHH-
eM Ha OHO M TO X¢ wicio). To ke BEpHO ¥ AA CTONGIOB.

BuMucUTL  ONpeneNuTend 3-ro nopsmka:

312, 123 313 |3 45| 314 |g4x x  x
456). 8 7 -2). X b+x x
789 2-1 8 X x cHx

315 |a24l of oy 316. [sina cosa 1

af B2l By |. sin  cosp 1
ay Py il siny  cosy 1
347. |y 1 e 348 |1 1
11 ey, 1 e .
et e 1 1 € ¢
2n . . 2=m 4n . . 4n
Tne s:cos?Hsm 3 rue g=cos 73—+: sin ==

= 15



PeluTh  ypaBHeHus:
3.19. 3 wex 320. | x x4t x42
2 -1 3 x#3 x+4 x+5| =0.
x+10 1 1 x+6 x+7 x+8

Pemnte HepaBeHcTBa:

321 | 3.2 1 322 |2 542 -1
1 x -2 <0 11 =2{>0
-1 2 =1 5 -3 x

3.23. [lokasaTh CHEIyIOIME CBOWCTBZ ONPCOCIMTENS 3-re
TOpAAKA, UCTOJIb3ysk €ro ONpe/ielieHue:

a) €CB CTPOKM MAaTPHIbI caenate
C TeMH Xe (r.e. MaTpuiy), To
OTIPE/ICJINTENIE HE HM3IMEHHUTCH;

©) ecnu BCe JMEMEHTHI CTPOKH (CTONOHA) YMHOXHTE Ha OHO
A TO XE WUCHIO, TO ONpENENMTENb YMHOXHICS Ha 910
HHUCTIO;

B) €CNIM MEPECTABUTEL JBE CTPOKM (CTonbua) ompenenurens,
TO OH M3MEHHT 3HAK; B YACTHOCTH, €CJIK JIB€ CTPOKM (CTOnOIa)
ONpeNIeIATENA DPABHBI, TO OH PaBEH HYJIO;

r) €M KaXIbli  3JIEMEHT HeKoTopol CcTpoks (ctonbua)
ONpENIeIUTENs NPEACTABICH B BHJE CyMMBI JIBYX ClAraeMbiX, TO
ONpEleHTeNh PaBeH CyMME [BYX ONpeJeNMTeNiell, Y KOTOpbiX
BCC CTPOKH (CTONOIbI), KpOME MNaHHOM, OpeXHHe, a B JIAHHON
CTpOKe B NEPBOM TEJIE CTOAT MEPBBIE, @ BO
BTOPOM—BTOPbIE ClTaraeMeie;

) ecnu onma crpoka (cronbel) sBASETCH JHHEHHOH KOM-
OuHaupell OCTANBHEIX CTPOK (CTOJGLOB), TO ONpeNesINTElb paBeH
HyIIo.

7t i

Tes 3-T0 MOps/Ka, Mepeunc-
JneHHbie B 3amaue 3.23, MOKA3aTH CREyIOLIMe ToXuecTa (ompe-
[ETENH HE Pa3BepTHIBATE):

32U | gyrbix a—byx ¢ a b oo
aa+byx ay—bx | =—2x|a, by ¢
ay+byx ay—byx ¢ ay by o

325. | g 4bix axtb o a by oo
m+byx ax+by | =(1=x*)|a b o

astbyx asx+by ¢ ay by ¢
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326% |1 a o 1 a a
1 b b =(a+b+o) |1 b b
1 ¢ ¢ 1 & ©*
o TenH, yi cBOWICTBA

onperieNHTENs 3-ro mopslKa, TNEPEYMCIICHHBIE B 3ajave 3.23:
327 |x+y z 1| 328 @) 441 a
y+z x L. G+1)? b241 b,
z4x y 1 €+1D? 41 ¢

329. |sin’a cos2a costa| 3.30. |sina 1 cos?a

sin®B cos2B cos?P |. sin?B 1 cos?B |.

sin?y cos2y cos’y sin?y 1 cosy

3.31. IlpoBeputs, YTO onpemesHTeNb |X y =z neuTcs

x2 y? 7
HA X—), y—Z M Z—X.
3.32. IlpoBepuTh, 4TO ONpEHENUTENh
Xy xty
¥y x+y x
Xty x y
IenATCS Ha x+y B ma x%—xy+yZ
3.33. Mocrpouts rpaduk GyHKimM
x x* 1
a a* 1 (a#b).
b b1

2. OupeaenWTens -0 NOPRAKA. BCHKOC B3aHMHO OHHO3HAYHOE
OTobpaxenwe m MHOXeCTBa {1, 2...,n} NCPBLIX 7 HATYPATBHBIX HHCEN
2 ccOn HAIRIBACTCH NOOCMIGNOBKON n-20 noprOKa.

Bosikas nojicTanoBKa MOXeT ObiTh 3ankcana B Bue

e B o &
oo D) @

e o, = (i) —obpas snementa ie{l,2,..,n} npu otobpancuwM .
Ay MKCHDOBAHHOH UOICTAHOBKM T CYLICCTBYE1 MHOTO Da3jMYHBIX
“ocobop samuck Bupa (2), ot

17



BEpXHe# CTPOKH. B wactHocTw, 3anuchk BHia

( 1 2 . n)

n=| 13)
% % e O

HABBIBACTCS  KAHOHUNECKOIL.

Tosops, uTo mapa 21emenTos (i, j) oﬁpd’lyﬂ' unsepCwo B MORCTAOB.
ke T, ecm i<j, Ho &,>a,. YHeio s(m) Boex pumx nap onpejaeliscy
HETHOCTH uemnoi, ecm s(m) -~
HETHOE WHCTIO, W Weuermnoll, CCTH s (T)—uWCIIO HEHCTHOE.

TMpumep I. OnpesennTs 4ETHOCTH MOACTAHOBKH

13524
(2 354 l)'
< Mepefizem x xaomwsecrol samicu (3)
12345
“=(z 431 5)
W NOACUMTAEM aucno webepcul. Tak KaK WMBepcHW OGPASYIOT Map
(.4 @3 0.4 6.8, T0 s@=4 x 7 vetas norcranones >

npedeaumencs n-co noprdKa, COOTBETCTBYIOIUHM KBAIPATHOH Ma-
Tprue

n

@y dp
an  a
A=l 0

am

[T
(unH onpedeaumesem Mampuyer A), WAILBAETCH HUCIO
dy e

det = |0 B2 Mg g,

Gn,ntars

Gy Gy e O

rae cymma Gepercs 1o BCEM NOJICTAHOBKAM T 7-TO NOPAAKA.

JUin OnpenesuTes H-TO NOPHIKA BEIMOTHAOTCS OCHOBIbE CBOHCTAA,
4HAJIOTHYNBIE CBOWCTBAM a) —II) w3 3amaun 3.23

3.34. Ha msoxectse {1, ..., 6} HaliTH MOACTaHOBKY 7, €CVA
n(k) sBasiercs octaTkoM of HeneHust whcia 3k ma 7. Onpepenwth
ee HEeTHOCTH.

3.35. Ha mHoxectpe {1, ..., 8} HaliTH nomcTaHOBKY 7, €cid
n(k) sBAsiercs OCTATKOM OT JeneHus yucia Sk ma 9. Onpenenuts
e¢ HeTHOCTD.

O b HETHOCTH
52431
(0208 ) am

2n 2n—1..4 3
i (Zn—-l .3 4
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13, (n =l o n—k41 n—k n—k—=1 .. 2 1 )

k k=1 .. 1 n n—1 e k42 k+1
BbISCHUTB, Xakpe M3 HHXE 1pa it
BXOIAT B ONPEHETUTENH COOTBETCTBYIOMMX TOPSIKOB H C KAKKMH
JHAKaAMH:
3.40. 4321035012054 341, 61a23045036012054-

3.42. G270360510740250a3062. 343, Q330160720270550614a-
3.44. BoiOpath 3uauenus i 1 k Tak, 4ToGbl NpOM3BElEHHE
62050330, 4046021

BXOIMJIO B HEKOTODBIH ONPENENHTCITL CO 3HAKOM MHHYC.
.45. BeiGparh amawenuss i W k Tak, urobbl Npop3BeneHHe

4706301 105507k 024031

BXOJAWIO B HEKOTOPbIH ONpENENHTENb CO 3HAKOM ILTOC.
3.46. Hajity wieHs! oupenennTens

5x 1.2 3
x x 1 2
12 x 37
x 1 2
comepxkanme x* u x3.
it TONBKO BBIMMCIUTH
onpenemaTenH:
o - 0 0 arn
0 - 0 92.n—1 G2m
3.47. 0 oo G3n-2 O3t G3n
Oni o Opn-2 Ot Gan

an @iz @iy Qe s
a1 @3 A3 Oyq G5
F 348. (a3 a2 0 0 O
ay a2 0 0 0
as; as, 0 0 0

3.49. Kak M3MEHHTCS ONpeNCIuTENb, €CIH:
a) K KaXIOW CTPOKE, Kpome rocieauel, npHGaBHTL TOCIea-
HIOI0 CTPOKY;
6) M3 KaKIOH CTPOKH, KpOME TOCHEIHeH, BBIYECTH BCE
Enmwnymume CTPOKH;
19



B) B3 KaXJOH CIPOKM, KPOME NOCHCHHEH. BHMECTL MOCHe-
NYIOMmyl0 CTPOKY, M3 NOCNEHEH CTPOKM BBLIYECTH TPEXHIOK
NEpBYIO CTPOKY:

r) ero MaTpuily «NOBepHYTh Ha 90° BOKPYF HEHTpa»;

J) nepBetit cronden NEpeCcTaBMTh Ha TIOCNEAHEe MECIO, 2 oc-
TanbHbe yTh BICBO, 2 X

3. OcuomMme METO/lM BLIMCACHMR ODpelETMTENCH M40 mOPWMKA.
Me-mn NOHHXKEHHA NOPHAKa ONPEACHMTENS OCHOBAW HA Ciey-
JOLIEM COOTHOWCHAN (i (JUALBPORAHOY:
detd=Y a,4“b, @)
=

e
L2 ey R L

AGH (e | Bmr

O-1,k=1 Gi-1,k+1 oo Gimam
. : : 5
Qi ©

Grtg-1 Griper o Gy

Upg e Gpkes Opaer e Oan

neMeHTa @y # TpenCTamsCT

coGoii (¢ TOMOCTLHO 10 3HaKa (—1)'**) onpenenUTeM, (1— 1170 MOpAIKa,

w3 HexonHoro i crpokn

" A(o CTonbIa, Ha_ NEpeCCUCHMH KOTOPHX CTOKT JICMCHT Gu.
4)

‘ no =
ampone. Amanorwuso cmo-
yy. pewjte uem IPUNEHATS  METOR NOKIKCHIS HOPRAK:, no.r(czﬂo
cBoiicTBa o6paTHTL B HYm: BCC,
XPOME OfIHOTO, JTEMEHTHI €r0 HEKOTOPO# CTPOKH (mmﬁua)
pUMep 2. BLuHCTHTL OnpenenMTeNt

87 210
82 710
D=\ 44 4 s
04 -3 2
< W mepsoll cTpoxit BuTeM, a Ko BYopoli TpHGABM yBOCHMYIO
Tpethio. Il 110 TiepBOMY CrONBIY
nsecns
0 -1 -6 0
16 0
0 10 15 200 piesg| 10 15 2
4 4 a4 s "8
0 4 -3 2 :

Jlanee omite oBpaiaeM B Hyllb Bee DIEMEHTH! NIEPBOTO CTONBIA, KPOME
3MIEMCHTA B JIEBOM BEDXHEM YTy, ¥ 3aTeM BEMUMCNIACM ONpeNeTMTeEND
BTOPOUIO TOPHANd.

-1 -6 0
D=4| 0 —a5 20 |=4-(—1)*1(<1) ": 2‘2‘
0 -27 2 =2
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METON TPHBEACHHR X TPEYTONbHOMY BHAY 3aKIOHacT-
cs B TakoM mnpeoOpasoBaHMi ONpeAENMTENA. KOF&A BCE OJICMEHTI,

jeKallie 0 OJHY CTOPOHY ONHOM M3 CFO JMAroHanelf, CTAHOBATCH
pABHEIMH _HYTEO.

Tpumep 3. BuvuciwTh onpenenuvens
1 1
1 2 2
P=l1 1 a3
1 1
< BHIMMTRS NEPBYIO CTPOKY M3 BCEX OCTAIbHBIX, NOMydacM
[ U B |
0 -2 1 1
0 0 -2 2|=7%%>
0 0 o0 -2

MeTON PAKYDPEHTHBIX COOTHOWEHNH NOIBOTACT BHPAINTH
JIAWHBIH  OTPeNeNUTENDb, NPeoOpa3ys M pasnaras ero no CTPOKe Wil
cronbily, Hepe3 ONpenesMTesH TOro Xe BHA. HO HOoMee HUIKOTO NopsIKa.

Tipumep 4. Botumcnuts onpedemumeat Bandepmonda

< Tokaxem, o npu mobom n (n>2) onpenemurens BawjepMorza

papen a—a, I<j<isn. Jio-
K43a1€]ILCTBO NPOBEAEM 110 METOZL P
CoOTHOMIEHHHL.

JlefcTBTEnLHO, TP n=2 HyieeM

Hycrs Hawe yrncpxmeume nokasa¥o s onpenesuTesei Baxaepmonna
Topsinka n—1, T.e.

D= [l fa—a)
1gy<ign—1

obpasom: M3 nocsemnei
ndt CTpOKH  BBINHTAEM . (n— MHOXCHHYIO  Ha W, BoODWE,

(=1}
TIOCNIE/IOBATEIBHO BHYMTACM K3 k-il mpclm (k—1)10, yMno’kaym HA @,.
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Monyuaem

1 1 1

1
0 ay—ay ay—a, ay—ay

D,= (0 ai-ama d~aay .. al-a@, |
0 @t —aay? oy -aadt L a e

Pasnoxum TOCTenHui ONPENEIHTENL [0 NEPBOMY CTONBIY W BbiHeceM
u3 Beex cTosGUOB OOLME O BAL

Dy=(a;~a)az—a) - (an—a)

=(a2—a1)las—as)..Aaa—0) Dy

Tlonysmnn pexyppenTHoe -
YKL, OKOWYATCTLHO BLBOTUIM

@2 —a)(as—ar)-{a,—ar) T] (-,

2g<in

= Il (a—a) =
igj<ign
BLIMHCIHTE ONPEMIEUTENH, HCTIONB3YS MOAXOAALICE PA3TIoKe-
HHE MO CTPOKe HiH cronbuy:

1o 2 152
350. (0 2 0(.35L | 07 0
20 3 120
2 9 10 11
352 |12 1|38 |1 1 1
012 2 3 4
2 -3 41 sa2 -l
4 -2 3 2|, 4 b4 -3
S e N P R
3o-1 43 445 -4
a1 11
b0 11
Dleon
d 110

122



BormciuTe  ONpenenuTenH:

2 3

b 0 d

0

—d

—a

56 000

1

56 00

1

6
5

000

0 x—1 0

3.61.

3.63.

<
B

a+p

0

3.65%.

o+p

1

of

a+p

1 a+f

0
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BBLIMHCIMTE OUpENENHTENH TOPS/IKA N UPHBENCHUEM HX K Tpe-
YIOJBHOMY BUJY:

12 3 .o 322 2
-1 0 I ..on 2.3 2 2
3.67. =1 =2 0 n 3.68. 2 23 2
-1 =2 =3 .. @ 222 .3
3.69. > TeJb, IJIEMEHTHI POTO 3ajIaHbI
ycnosusiMu  a;;=min (i, j).
.70. Th TeNb, JIEMEHTBL p 3a/1aHel

yerosusmu  a;;=max (i, j).

BBIYHCIINTH ONpelieHTeN N NOPAAKa 1 METOLOM PeKYpPPEHTHBIX
COOTHOIIENHIT:

(NS T R | 210 .0
1 a 0 .. 0 121 .0
37L (1 0 a .. 0|.372 |0 t 2 .. of.

10 0

an

3.73. BuIYHMCINTE ONpENCIUTCNb

3.74. Jloxasats, 4To JUis MOGOro ONpENENMTENs BHIIONHACTCH
‘COOTHOINICHHME

Y ;A% {dmA'k '
; 0. ki,

rme A% —anreGpanyeckoe nononuense dieMeHTa dy; (cM. (5)).

§ 2. Marpumst

anmmn Haj mrpnnmn. Mampweuﬁpawepa mxn (mxn)—
P JMIA M3 uMCEN 4y, i=
=1, 2 .., m j=1 2, ., n‘

Q. G2 - Oya
a3 G .. Gy,
A=|on o 2

Ot Oy o O
COCTOSINAR W3 M CTPOK M n CTONGLOB.
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Cymmoii A+ B (m>xn)-mampuy A:(a”i? u B=(b,) wmazmsactcs
marpuiia C=(c;) TOTO K¢ NOPAAXE, KaXAki 2MIEMCHT KOTOpO#i paBeH
CYMME COOTBETCTBCHHBIX JJICMCHTOB marpuy A4 u B

2, e .
Tpouseedenuen A mampuyer A=(ay) na_uucio & (neHCTBHTENHHO

wn | ROMIIeKCHOE) Hasmipactcs Matpuua B=(by), nonyuatomsca
NGTpHIGL A YMHOXEIHCM BCCX 2 OEMCHTOB 1 0

=yt =1 2 o g=1

by =l 2 o =l 2 e
AB (mxn) A=(a) na (nxk)mampuyy
B=(by)_wasmsaeTcs (m>xk matpuua_ C=(c,), 7eMeHT KoTopoil Gy
Botbu) (Mo iR crpoke W jM_CTONOUC. PABCH CYMMC NpOMIBELCHM
i Corpoxn matpuus A B jTO crobua

COOTBETCTBCHHBIX 3JIEMCHTOB
MatpHI B

=Y anbyy =l 2 e m j=h 2 k.
=
3.75. JlokasaTh cheyloume CcBofcTsa anreGpaudecKux orne-
paunit Haj MAaTpHUAMH:
a) A+B=B+4, A+(B+CO)=(4+B)+C
5) (a+B)4=0A+BA, a(d+B)=ad+aB, (eB)4=a(B4);
) A(BC)=(4B)C, A(B+C)=AB+AC.

Th matpu, A H B

21 -1 -2 0
3.76. 34+2B, A=(0 1 »4), BA(>3 9 2).

)= )

377, (1+)A+(1-i)B, A=(:

BuruHCIHTE:
3 -2 3 4 2 -3 9 —6
3. (5 74)(2 5). am. (4 _6>(6 74).
1 -3 2\(2 5 6
4 - 7
:wm( 3)( s 9 )( 3), 3.81.(3 4 1)(| 2 5)_
75 38 —126/\21 2 -5 3\t 3 2
5 8 —4\[3 2 5 50 23 »2
382.16 9 —5|{4 -1 al. 38304 1 53 7l
4 7 - 9 6 5 31 -1 2

384.20 4 0 -2 3 1) —1|; 6) |-
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(—l —1) (4)
2 2 5
o)\
a6 (1 2Y. 3sn (L ), acr
86.(, _, ) 387%.(, ), acR
P A cosot —smo )"
3.88.( ) , AeR. 3.89.( ) 5
(UNpN smno cos o
Haittn 3nadenne mHoroancsa f(4) oT matpmust A:

3.90. /(x)=3x>—4, A:(i ;)

1
2
3
4

391 f(x)=x>—3x+1, A :(: f)

-2 3
3.92. f(x)=3x*—2x+5, A:(l —4 1).
3 =5 2

Berucuts AB— BA:

3.93.,1:(' 2), B«:( 2 ‘3)
4 -1 4 1

3.94. A=

11 753
01 IJ. B=|o 7 5.
0 0 1 0 0 7

Matpuin A w B waswimaioTch nepecmanosountym, ecau AB=BA.

3.95. 4=

HaiiTn Bce MaTpHIbI, NEPECTAHOBOYHBIE C JIAHHOM:

310
3.96. <' 2). 397. (7 "’). 398, (o 3 1].
3 4 5 =2 0 0 3

3.99. HaiiTt Bce MaTpHIbl 2-TO TIOPS/IKA, KBAAPATH! KOTOPBIX
paBHBl HyNeBoi MaTpmne O= g o)
3.100. HaiiTn Bee MaTpHIthi 2-TO NOPS/IKA, KBAJPAThl KOTOPBIX

" 10
PaBHBl €MHHYHOM MaTpune E= -
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3.101. Kax u3menntcst npoussenerne AB matpnn A u B, ecnm:

a) TMEPECTaBHTh i-I0 M j-10 CTPOKH MATPMIB A,

©6) x -t crpoke Matpumsi A NpHOABUTBL j-FO  CTPOKY,
YMHOKCHHYIO HA 9HCIO ¢

B) MEPECTABHTH - M j-if CTONOUBI MaTpuubl B,

r) X i-My cronbuy maTpuuel B mnpubaBuTe j-it cronGer,
YMHOKCHHbT Ha WHCIO of

Marpuua 47 HASLIBACTCH MPAHCIONUPOSGHNOR K Matpulle A, ecnu
BITONHSACTCS YCIOBUC al,=d,, ATS BCCX & J, [/C Gy W ), —HICMCHTHE
wmatpull A # A" COOTBETCTBCHHO.

3.102. JokazaTh CneJylouie COOTHOLUEHHUS:

a) (4")'=4; ©) (4+ Z =A"+B"; B) (AB)T=B"A".
Bomvcruts AAT m A'A Ans 3a)aEEBX MatTpHn A:
S T S N I |
3
1103.(' 2! ) a2 0 2 o 2
R 0 -2 0 -2 0
K 2 marphua B ecm BT

Knupa‘mdx MaTpHLa (, szbm.:ercn KOCOCUMMEMPUNHOIL, eom CT=—C.
3.105. Jlokasath, 4ro mobylo Matpuiy A MOXHO Nped-

CTaBUTh, ¥ MPH ITOM EIUHCTBEHHBLIM OOpasoMm, B Bije A=B+C,

rpe B—cummerpuuHas, a C— KOCOCHMMCTDHYHAS MAaTPHI.

2 Ofpurunn sstpus, Knospuriat Murpiiia A nasusaercn o

DOX/IeHHAS MATDHIA, TO quxx:rnycr H TPHTOM C/MHCTBCHHAS MATDHUA
A~Y raxas, 9ro

AA ' =474

e E —e/mununas maTpuna (T. €. TaKas, HA [NABHOH  JIMACOHATH
KOTOPOH CTOAT €MHMIBI, a4 BCE OCTANLHBIC JJICMCHTHI DABHbI HYJIO).
MAIMBACTCR ObpamKHOl X Matpune A

1o,
MeTon mpucoenmeniion uTpuiu. Mpucocnmennian Mar-
puna 4" 4K K MaTpH]

HOW w3 anrpodmecmm nonmmcﬂuu COOTBCTCTBYIOUINX  BJICMCHTOB
Matpriet A (M dopmyny (5) m3 § 1). Taxum oGpasom,

A0 g@u )

A0 g2 A
A= .

PP
CrpaBe/UniBO  paBeHCTRO
AYA=AA"=detA-E.
JONA CNElyeT, HTO ecliM A-—-HEeBBIPOXK/IEHHAN MATDHIA, TO
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Mpumep 1. MeTojioM npucoenunenioli MaTprib Halitn A ™Y, e

1 2 -1
A=|3 0 2.

4 -2 5

< Vimeem detd=—4 Haitzem areop
BYIOIUMX 3EMEHTOB MaTpHupl A:

ek

2 —10, 4= 12
-2 30

( 4 -8 4) . (71 2 4)

AV=|-T7 9 —5lu A '=—A"=(7/4 —~9/4 5/4| o

-6 0 - 4 32 —s52 3

METOR dMeMENTAPHBIX TPeoGpasonawil. DreMeHTAPHbIMM
MaTpHIb!

1) mepecrasoska CTpOK (CTOnOLOR);
2) ymoxeie oo (o) WA w0, TG OT My
cTpoks
SRENEITOS ApYTOR. CTOONN, (CrONCIEY, KPUIBSPITOTENS. JMHGREINGL 1t
HEKOTOpOE HTHCIIO.

JUis MasHOR MATPALE A A-TO NOPRAKA TOCTPOMM TIPAMOYTONBHYIO
matpuny [ =(4| E) patmepa nx 2n, npunuchinas x A cipana cuHwHyIo
matprny. Jance, Hax Ctpo-
Kabtu, opunose METULY Ty X By (E|B), 410 Bcerna soamoxo.
ecnn A weBbipokaena. Torna B=

Mpumep 2. MCTONOM /CcMEHTAPHBIX RpeobpasoBaumii  Haifra

A Ans
321
i)
2 1 4
< Obpasyem matpuny I,
100
01 D),

3271
T.=[a 5 2
2141001

OGo3HaunB uepe3 Yy, Yz, Ya CTPOXA MaTpuubl I'y, Tpom3sesem Haj
HEMA CIEAYIONIHE TPeobpa3oBanHs:

2 1
1i=37Tn =Yi7 Vo V=Yi-gp7s
7. 4 ” 3 . o " ! "
Yz=72*§‘rn sz’,;hv Yz’Yz'Tzh-

2 1 7
128 ‘I'1=Yr‘§‘{:- YisYatova, ¥9=,78



B pesynbTaTe MOCTENOBATENLHO TOMYYAEM

32011000 (1 23 13 13 0 0
(452 o1 oo 73 23| —a3 1 o
21 41l001/ Yo -3 w3l —23 0 4
1o 177 57 -2/70\ (100 34 714 —1124
Slor 27 | —47 370)=[o10 | 12 sm2 ).
0 0 2417 —6/1 Y11/ wol —1/4 124 724
CrenosatensHo,

24 —704 1124
A":{—l/’_ sn2 -—l'l‘!}_ =
\—1/4 1124 7124,
MeTonoM BpHCOEIMHEHHON MATPHITH HaWTH ofpaThsie s
CTEAYIONIX MATPHIL
—sina
)

12 34
v
3.106. (3 4>‘ 3.107. (5 7).

2 5 7 3 -4
3109. 6 3 4] 3110. |2 -3

5 —2 w3 3 -5
Lrl. ! 1 % 1 1
o I
31110 0 1 1. 3102, 1 0 o
g 0 1 -1

1 1 1 1
~ _iifE
E 3113, 3/;/5 uf 1/75 34\5»
I35 =35 /5 —IL/5)
MeTcnoM snemMeHTapHBIX Tpeobpa3oBaHmii HaliTH obpaTHBIE
LIS CIEIYFOIMX MATPHI:

273 1
3.114. (3 9 4]. 3.115. |2
53,

9 =

1

W= B

3.117.

R
waaw

S Mom pen. A. B. Eduvosa, B. IT. [emmmosmwa, 9. | 129



—Nvoo
NNwo

N = —

PeluTL MaTpU4HBEIE YDPaBHEHHS:

s () e 3) memx 3 22 0)
o 0 )5 4 8)

1 2 -3 1 =3 0
3.124. 3 2 —4)-X=[10 2 7).
2 —1 0f 10 7 8

5 3 1 -8 3 0
3125 x| 1 -3 -=2)=|-5 9 0).
~5 2 1 \-2 15 0
3.126. [loxasath ClieAyiollde pPaBeHCTBA:
a) (mA)"zéA";
6) (AB) '=B"'4"Y;
B) (4 )T=(4T) L.
BbrucTHTL 3Havenme Qynkuun g(x) npu x=A:

x2-3x4+2x"1—x"2, A_<] ])
1
1.

0)

3.127. g(x

2 —1
3.128. g(x)=x—8x"'+16x7% A=(0 2
0 0
0

3129, g(x)=(x>—1) "' —(x?+1)""

,_.\
2n=

1
=[1 0
11
§ 3. 17 TBO b
Paur marpuust

1. Apudmetnueckue mexTopsi. BOAKAR YHOPALOUCHHAS COBOKYIHOCTH
) umcen d T

w3 n
o

u
X=(X35 Xz cors Xa)-
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IR Xy X o Ky

BEKTOPA
Han apmbm:m-;eclmmu BCKTOPAMM BBOJATCH CTEAYIOLIME ONEPALHH.
Caooncenue:
=X, X2, s X}y Y=(V15 Y20 s Yo
[

x4y=(xi+y1. X242, oy XatVa)- m

Vunoncenue na wucio: ecim h—aucio (ICHCTBHTENLHOE W KOM-
IIEKCHOE) B X=(X1, Xz, <y Xp)~- @PHOMCTHHCCKRI BEKTOP, TO

Ar=(hxy, Axg, .., Axy)- @
MuokecTso Bch NEHCTBHTENBHBIX (Kcmnnckcm.xx) apudMeTHHECKUX
KTOPOB C
mw oo () ne
cxux eexmopos BeHO HEM T
Baiony B i MPOTHBKOE, pAccMAT-

puBaeTcs }:[cﬂc]'nu'rcnblme llpocrpauc'mn ‘apudMETHYECKHX  BEKTOPOB,
obo3Ha%acMOe CHMBOIO!

nCTema apmtmem'wcknx BEKTOPOB {Xy, .., X,} HASBBACTCH Munedno
sasucumoti, ey Haliytes wncna Ay, ..., Ag ue DABHBIE OINHOBPEMEHHO
HYMO, TakHe, ¥TO MX;+..+hx,=0 (e 0= -, 0) —Hynesolt
pexTop). B NpOTMBHOM cryuze 3Ta m—rem HALIBACTCH  AUNETNO
He3ABUCUMOE.

TIycTs (— MPOM3BONEHOE MHOKECTEO APUPMCTHHYECKHX BEKTOPOB.
Cuctena Bexropon B=(ey, ... &) Hassmactex Gasucon B Q,
BBINONHEHBI mellymumc yenioBHsi:

a) g€ =

53
Ve €) THHCHHO HeYABHCMM;
o) ik 60T Serona # €0 MYIGA TAGER Ny. s TERE, O

=¥ he [6)
=
@opmyna (3) HasBaCTCH pazioocenties wextopa x mo Gusucy B.
T BEKTOPOM X U Ha-
SBAOTCA xoopOwiaMaris STOT nexTopa B Gasuce B.
Ci

yr

1) Besxan cuctema BexTopon Q€R” WMeeT o MeHHIEH Mepe O/ITH
e TP IToM OKISWBAGTCR, ¥T0. PKe Gaswow O CHCTEM CocTRT

© “HCTA BEKTOPOB, panzom cucTemsi Q 1 06o-

Hmaovoro. g0 T (Q).

2) Panr Bocro R pase n ¥
3700’ MpOCTPAHCTRA; MPH STOM B KatccTse 6asuca R" MOKHO B3ATh
CIEAYIOWYIO CHCTEMY:

0, 0),
0),

0), @

0, 1).

OT0T GasHe MPHHATO HA3BIBATD KAHOHUMECKUM.
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SarkcHpyeM mpom3BonbHbl Gasuc B=(e;, .., e.) B TPOCTPaHCTH
R”. Torjia BCSKOMY BEKTOPY X MOXHO FOCTABHTS BO B3aHMHO OAHO3HAY-
HOE COOTBETCTBHE CTONIGEL €0 KOOD/MHAT B DTOM Gadiice, T.e.

X1
X2
x=x16+... +xe0X=|"2].

%,

3ameuanue. k a3HYATE BEKTOpZ W €ro
B Gasuce. Mut IIH HAX
0B03HAYEHKE, XOTH CIEYeT HOMHHib, 910 KOOD/WHATH BERIOPA Co-
BOAJAOT C €ro TOWBKO B Basiice.

Jiuneimie onepann (1) # (2) HAL APHGMCTHYICCKMMH BEKTOPAMI
B KOOP/WHATHON (GUPME BLINILIAT CleyloltiM 0Bpasom:

1=x+yeZ=X+Y  (on=xty k=L 2, ., n),
y=hxeY=L-X (=3n=rxq, k=1, 2, ., n).
3.130. [ioxasats, 410 i (1) 1 (2) 0B

CIIELYIOLMMH CBOACTBAMM:
la) x+y=y+x;
16) (x+y)+z=x+(+z)
1B) x+0=x;
Ir) Vx,y 3z (x=y+z) (BEKTOp z HA3ILIBACTCHA PAIHOCHILIO
BEKTOPOB X H y H 0GO3HAYAETCH Tak: z=X—p);
2a) n(px)=(Ap)x i mobRX wncen A w p;
26) 1-x=x;
3a) A(x+y)=Ax+hy;
36) (A+p)xr=Ax+px.

3ayianbr apudmeriieckue BekTophr: @y =(4, 1, 3, —2), a=(1,
2, —3, 2), a3=(16, 9, 1, —3), a,=(0, 1, 2, 3), as=(1, —1.
15, 0). Haiitn i

3.31. 3a,+5a,—as. 3.132. a,+2a,—a,—2as.

3.133. 2a, +4a;—2as. 3.134. Y/ra,+3a;—'/,a,+as.

3ajjaHEl Te Xe., UTO M BBILE, aPHYMETHYECKHE BEKTOPBI a1,
a;, @3, @i, as. HaliTH BEKTOp X W3 ypaBHEHHs:

3.135. 2x+a,—2a;—as=0.

3.136. a;—3as+x+az=

3.137. 2(ay—x)+5(as+x)

3.138. 3(as+2x)—2(as—x

3.139. [loxa3ath, 4TO JIMHEHHO 3aBHCHMA BCAIKAS CHCTEMA
BEKTOPOB:

a) cofiepXalas /Ba PaBHLIX BEKTOPA;

6) conepainas IBa BEKTOPA, Pa3iMYAIONMXCA YHCAOBBIM
MHOMKHTENEM;

B) colepkauas HyJeBOH BEKTOD;
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b} JIHHEHHO TIOJICHCTEMY.

BbisicHuTD, nn CHCTEMBI )
CKUX BEKTOPOB JHHEHHO 3aBHCHMBIMH WM JIHHEHHO HE3aBHCH-
MBIME
3.140. x,
3.141. x.

(=3, 1, 5), x;=(6. —3, 15)
2 3, 0) x2=(2, 4, 6, 0)
3

-4, 3)

0, 1, 1, 1, 1), es=(0, 0, 1, 1, l).
0, 0, 0, 0, 1) obpasyer Gasuc B R*.

HaiiTh KOOpAMHATHI 3aJlaHHOTO BekTopa X B Gasmce
B=(ey, ..., es) ¥3 3amaum 3.144;

3145, x=(1, 0, 1, 0, 1).

3.146. x=(5, 4, 3, 2, 1).

3.147. Jloxasatb, 4TO €CIM BEKTOPHl @1, @, @3 IMHEHHO
3aBHCHMbl W BEKTOD @3 HE BBIDAKACTCSH JIMHEHHO Yepe3 BEXTOPbL
d; M 4y, TO BEKTOPM @, M & PA3IMUAOTCS JHIMbL YUCITIOBBIM
MHOXHTEIEM,

3.148. [ToxasaTs, 9TO €CHH BEKTOPH @y, @3, ..., & JIAHEHHO
HE3aBUCHMBI, 4 BEKTODB! @y, @3, ..., @, b IHHENHO 3aBACHMEL,
TO BEKTOp b NMHCHHO BBIpAKACTCS HCPE3 BEKTOPH @y, @y, ..., Gy

3.149. [lokasaTh, 9TO yNOPSACUEHHAS CHCTEMA BEKTOPOB @,
@, .., @, He CONEPXKAIIAsS HyJCBOIO BEKTOPA, JIMHEHHO Hesa-
BHCHMA TOTJIa M TONBKO TOTMA, KOT/A HH OJMH W3 JTHX
BEKTOPOB HE BHIDAXACTCH JIHHEHHO 9EPE3 MPE/Ihi/lyIIKe.

2. Paur matpmgi. I1ycTh B MaTpuue A pasMepa mxn BuiOpasbt
TpousBoNsHO k cTpok U k cronbuos (k<min (m, n)). DieMenThl, CTOSIIIE
Ha (ICPECEuCHHH BHIGPAHRBIX CTPOK M CTOJIGLOB, OOPA3yIOT KBAIPATHYIO
MaTpHILY nOpﬂL‘LKd k ONpE/ICHTENb KOTOPOH HA3BIBAETCH Munopom k-20
HOPAOKG MaTPULM

decuMaﬂl.nbm nnpﬁnoh 7 OTJIMYHBIX OT WY/ MHHOPOB MATDHL
A wasbiBacTcsi ee panzom, A JOGOH MHMHOp TOPSUIka r, OT/M4HBI OT
YIS, OaIUCHOIM  MUHOPOM.

TPOKM (CTONGLBT) MATDHID! A PA3MEPa M X 1 MOKHO PACCMATPUBATE
KaK CHCTEMy apHQMETHYECKHX BEKTOpOB W3 R" (COOTBCTCTBeimO R™).

TeopeMma 0 GA3IHCHOM MUHOpE. Pane mampuiyel pasen panzy
Ccucmenter ec cmpok (cmoayos); npu SMoM cucmema cmpoK. {cmoAtyoe)
Mampuybl, CoOCPIAUJan OA3UCHbIL MUHOD, ODPA3YEM DAUC 6 CuCmeme
6cex cmpok (cmoabyos) Imou mampuysi.

TIPHBE/IEM OCHOBHBIC METOZbI BHIMHCIEHHR DAHIA MATDHIBI.

MeTon OKaHMITAIOUMX MUHOPOB. [Iycrh B MaTpuue Haien
MiHOp k-ro mopsika M, OrnHumsii OT myns. Paccmorpum IMuim Te
MUHOPBI (K+1)10 HOPSKA, KOTUPhiC CONCPAAT B Cede {(UKAHMISIOT)
MHOD M: CCTM BCe O Dancbi WO, TO PAHF MAIPHLBI PuscH
B cydae MHHOPOB Haluw 15 HERy1CBOM
MUHOP (k+1)-TO MOPA)K4, U SCK NPOLESAYPA TIOBTOPACICH.
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Tpumep 1. Haiith panr Matpuist
2 }—4 31 t o

- 2l
4727774 -4
< DukcupyemM MMHOp 2-TO NOpMIKA, OTiM4HBIl OT HyJS:

43
PEE
Mmiop 3-ro nopsuxa
2 -4 3
My=|1 -2 1|,
[ -

oxaifivuisionii MUHOp M, Takxe OoTmmuer oT Hyns. OpEaxo o6a
MMHOpa 4-TO [OpSKA, OKAFMISIONTAE M, PABMbl HYMIO:

2 -4 3 1 2 -4
1 -2 1: =4 [ =2
0 1 -1 3 0 1
4727774 4 ) s

TooTomy pasr A pasen Tpem. o

€TO/l 20CMCHTAPHBIX NMpeoOpa30BaHuH OCHOBAH HA TOM
(akTe, WTO FleMeNTApHHE MpeOGPalOBARMS (M. M. 2 § 2) MaTpHI
He MeHsnoT ee panra (cm. 3apauy 3.158) Mcnonb3ys 3mH npeoOpaiosams.
MATPHLY MOXHO NPMBECTH K TAKOMY BWy, KOT/d BCE €€ JJIEMEHTHL,
KDOME @11, Gaz, wnn @y, (r<Min(m,n)), papHbl Hymo. CICIOBATENBHO,
PAHI_MATPHIIL aBeH 7.

Mpumep 2. Haiitn paur matpmu

0 2 -4
-1 -4 5
a= 3 1 1|
0 5 —10
2 3 o0
< o Gynen
nmeTs
0 2 -4\ (1 4 -5\ {1 4 -5
-1 -4 5| f23 offo -5 10
3010 731 7o -1 2|
0o 5 —10f lo s ~w]lo 5 —10
2 3 o) lo2 -4/l 2 -4
14 -5\ (100
o1 —2| fo1o
S0 1 —2]»{0 0 0}
01 -2/ |0 00
o1 -2/ {000
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PaHr TIOCIE/IHEH MATPHIEI paBeH JIBYM, CIIEIOBATEILHO, TAKOB K€ W PaHr
HCXOMHON MaTpHLbs. &

HaiiTi panr MaTpHisl METOJIOM OKaHMISHOIIMX MHHOPOB:
3150. 2 -1 3 -2 4 3151 (1 3 57—1
; 4 -25 t 7} 2 -1 -3 4
2 -1 1 82 5 1 -1 1f
77 9 1
152. (3 -1 3 2 5 3.153. (1 2 3 4
5 -3 23 4 234 5]
1 -3 =50 -7 3456
7 -5 14 1 4567
3154. (1 2 3 0 —1 355 (1+i 1—i 2430
01 11 0| i t 2
1341 <1 1—i —1—i 3-2i
4 —4i 1042

YeMy paBeH paHI MATPHLbl A NpM pasiMiHbIX 3HAYeHUsX A7

i tlt l(‘) ‘I‘ ! L

3.156. A= 387, =2 -1 2 5).
1.7 17 3 110 —6 A
22 43

3.158. [lokasats, 4TO OJEMEHTapHbIE NpEOOpasOBaHUs HE
MEHSIOT DAHFa MATDHILL.

BBINHCIMTE PaHr MaTpHibl METOJOM 3JEMEHTapHBIX TNpeob-
pasoBaHmii:

3.159. (25 31 17 43| 3.160. [47 —67 35 201 155
75 94 53 132 26 98 23 294 86].
75 94 54 134 16 —428 1 1284 52
25 32 20 48
3.161. 3.162.
24 19 36 72 -38 17 —-28 45 1 39
49 40 73 147 80 24 -37 6l 13 50
73 59 9% 219 —118 25 =7 32 -I18 -—11
47 36 71 141 -T2 31 12 19 —43 —55
42 13 29 -55 —68
3063 (1 2 3) 3164 (-1 3 3 -4
4 5 6 4 -7 =2 1
7 8 9f -3 5 1 of
10 11 12 -2 3 0 1
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BLIYHCITHTD paHT MATPHIBL

3165. /1 3 -1 6] 3166 /0 110 3
71 -3 10 2 0 4 -1
171 -7 2f 16 452 9
34 -2 10 8 -1 6 -7

3167. /0 1 1 00\ 3168 01 0 4 31
11000 01 3 0 21
0101 1f. 21 0 0 11
10100 -1 2 -1 -1 =11
0011 o

3.169. 3170.

2 2 1 5 -1 0 -1 0 1 3 1

10 4 -2 1 1o -2 0 -1 -1

2 1 5 0 1 ot 0 1 0 o

-t =2 2 -6 i) |1 0o 0o 1 1 1

-3 -1 -8 1 -1 [-1 =3 -1 2 2 o

12 -3 7 =2 302 -1 -1 -1 —1

3.171. [lokasath, 4TO ecii NpoMsBesevue Matpu AB ompe-
zmenero, 1O rang(A4B)<min {rang A, rang B}.

3.172. Ilycte A-—He"hIDOXKICHHAA MATDHIA, & MATPHIE
B n C rtakomul, uto AB, CA onpenenerel. Jlokasath, 4TO
rang (AR)=rang B u rang(CA)=rangC.

3.173. [lovazate, 4TO €CIH CymMMa MaTpuul A+ B onpenenena,
1o rang(A+ B)<rang A+rang B.

TIOHSTHE PAHra MATDHIIL MCTIONL3VETCH TS WCCHC/IOBAHUS JTHHCHHOMN

CHCTEMBL apnd) BEKTONOR.

Tipumep 3. BhiSCHWTS, SRISCTCS JM CHCTEMA apUOMETHICCHMX
BexTOpoB @, =(2, —3, 1), a;=(3. —1, 5), az=(l, —5. —3) awmeimo
IARMCUMON W JIUHEIHO He3aBMCUMOi, Haiity ee DaHr 3 KakoW-HHOYIb
Gazwe,
< 3anmwem matpuuy A, BCKTOp-cTONOMAMK KOTODO ABJIRKOTCH @y,
ay, ay:

2 3; 1
A=(l. @l a})={ -3 -1 -s|.
1 5 -3
Paur A, Kax HETPYAHO BUACTH, paBeH 2  ClENOBATENLHO, MCXOAHAN
CHCTEMA  WPHIMETHYECKHX BCKTODOB [MHEHHO 3aBMCHMA, M eC Panl
TaxKe pasen 2 (no Teopeme o GasucHOM MuHOpE). MubOp 2-10 mopaaka

OT/YCH OT WY M NOTOMY MOXET GuiTh MPURST 38 Gaswcruidi. OTcioNA
crenyeT, wTn apu@METHMECKUe BCKTOPH @y M @, OBpasyloT Gammc
HCXOMHOH CHCTEMBI.
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Bb.mCH’MTb, SIBJISEOTCS JIH  CJIEAYFOLME CHCTEMBI BEKTOPOB
JIMHEHHO 3ABHCHMBIMH MK JHHENHO He3aBUCUMBIMU:
3a74. xi=(1, L, L 1), xo=, =1, =L, 1), xs=(1, —1,
I, I, =1, —=1).
4, =5, 2, 6), x2=(2, =2, 1, 3), x3=(6, =3,
, 9), xa=W4, —1L, 5, 6).

HaiiTn paHI CHCTEMBI BCKTOPOB:

3.406. a;=(1, —1, 0, V), a2=(0, 1, —1, 0), as=(1, O,

1, 1), as=(0, 0. 0, 1j, as=(3, -5, 2, -3).

3477, as=(1, i, =1, —i, 1), aa=(l, —i, —1, i, 1), as=(Q1,
=1 1, —1, 1), aa=@3, —1, -1, —1, 3).

Haiiti Bce 3mauenus A, npu xoTopux BEKTOp X JIHHEHHO
BBIPAXACTCS YEpe3 BEKTOPHl @1, @z, d3

3178, a;=(2, 3, 5), &=, 7, 8), az=(l, —6, 1), x=(7,
=2, A).
3179, a1=(3, 2, 5), @2=(2, 4, 7), a3=(5, 6, 1), x=(1, 3,
3.180. a;=(3, 2, 6), a2=(7, 3, 9), a3=(5, 1, 3), x=(}, 2 5)

Haiitu panr u xaxoﬁ‘unﬁynb Gasuc 3anamHoll  CHCTEMBI
BEKTOPOB:
348l ay=(5, 2, =3, 1), =04, 1, =2, 3), ea=(1, 1,

=@, =3, 1, 3), a3=(3, -2,
@, —6, ~7, ).

L 3, =2, 3, =4, 1), &3=(2, -5,
8, ~3), au=(5 26, —9, —12), as=(3, —4, 1, 2).

HaiiTi panr u Bce 6GasHChl CHCTEMbI BEKTOPOB:
3484, ay=(1, 2, 0, 0), a2=(1, 2, 3, 4), a3=(3, 6, 0, 0).
3085 ar=(1, 2, 3, 4, a2=(2, 3, 4, 5), a3=(3, 4, 5, 6),
a,= (4 5, 6, 7).
3.186. a:=(2, 1, —3, 1), a2=(4, 2, —6, 2), as=(6, 3,
=9, 3), as=(1, 1, 1, 1).

§ 4. Cucrembl JHHCHHBIX ypaBHeHMil

1. Tlpanwio Kpamepa. [lycrs 3anana cicTema 7 THRCHRBIX ypaBHeHHi
© n HCHIBCCTHMIMM BhAA

a1 X1+a0Xg+ o+ a1, = by,
21X 1+ 22X+ o +A2pXn=b2o

m

Xy +nX2+.t+a,
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wm, B matpuumoii gopme, AX=B, rac

an Gz . i Xy by
an a a x b
4|9 @22 | x| 2| p=|?2
Gpt Gpz Gpn X b,

MNpasuso Kpamepa. Emn B crcreme (1) det A=A#0, T.e.
Martpuia A Wmeer obpathylo A1, To cucrema (1) WweeT, u mpHTOM
C/MHCTBEHHOE, PeILIEHnE

X=A"'B,

WIN, B TOKOMITOHEHTHON 3ATHCH,

A 3ameHoil iTO

e A; w
CTonbua Ha cTosen CBOBOHBIA WICHOB.
Mpumep 1. Pewum, cuctemy ypasHenmit

3 21
< Matpuna Ai‘ 2 -1 1 ) HCBLIDOKICHHAR, Tak kak det A=—230.
1 50

Mpucocpmennas Matpima A wveer sug

-5 5 3
AV = 1 -1 =1}
n -3 -7

CriepoBatemsHo,
1 -5 5 3
A te—f 1 =1 —1),
-3 =7
1 -5 s 3 5 1 —4 2y
X=A"'B=— 1 -1 -1 6 = 2= -1},
N -3 —7)\ -3 ~2 I
T.e x3=2 xz=—1, x3=1. &
Crienyforme CHCTeMB! PEUIMTh 110 npammy Kpamepa:
3.187. 3x—5. 3.188. 3x .
2x+7) ]
3.189. 2ax—3by=0, 3.190. Tx+ 2y +3
3ax—6by=ab. 5x— 3y +2z=15,
10x—1iy+5z=36.
391 2x+ y =5, 3192. x+y— 3
x +3z=16, 2x+3y—7z=16,
Syf z =10, Sx+2y+ z =16.



3.193. 3.194.

x1— X2 +3x3— x4 =6.

3.195* Jlokasatk, 4YTO ANS JHOOBIX pAa3iHUHbLIX HHCEN X1,
X2, X3 W JUOOBIX uHCEN Yy, Ya, Y3 CYIUECTBYeT, H NPUTOM
TONBKO OfMH, MHOIOMJIeH y=f(X) creneHH <2, i KOTOPOro
Sf(x)=y;, i=1, 2, 3. Korga CTeneHb 3TOr0 MHOrouleHa <2
(paBBa 1, papha 0)?

Mo 3anaHupIM yCNOBHAM HaliTH MHOrowieH f(x):

319. f()=—1, f(-1)=9, f{2)=-3.

1, i=j,
397, fifx)=by i J=1, 2, 3, si,-z{o: o
Peltute CHCTEMBI ypaBHEHMIA:

3.198. 5x;+8x2+ x3 =2, 3.199. 2x;—3x2+ x3 =—7,
3x1—2x2+6x3=—7, x1+4xz2+2x3=—1,
2x1+ X2 — x3 =—=5. x1—4x2 =—

3.200. 3.201.

2x14+2x2— X3 + Xa =4, 2x1+3x2+ 1x3+5x4=2,
4x1+3x2— x3 +2x4 X1+ X2 + Sx3+2xa=1

8x145x2—3x3+4xs=12, 2x1+ X2 + 3x3+2x4

3x143x2—2x3+2x4=6. X1+ X2 + 3x3+4xe=-3.
3.202. 3.203.

2x,4 5x; +4x3+ x, —=20=0,  3x,;+4x,+ x5 +2x,+3=0,

3x,+5x,+3%3+5x,+6
6xy+8x,+ x5 +5x,+8
3x,+ 8x, +0x3+2xs—37=0.  3x,+5x,+3x3+7xs+8=

2. Pewenve npowIsombubix cucrem. TlycTh 3ajaka cucTeMa m JMHEH-
HBIX YPaBHCHWH C # BEM3BECTHBIMM OOwero BHma

Ay X+ Xt

u“x. +ay,x,+

@)

X+ Xy

WM, B MaTpwiHOH (opme,

3)

Gni Gmz o O Xn b

Ecta B=0, To cucteMa B
Cysae Oma: SHABICICH, HEOMZONOR,
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GS
Выделение
нет у проскурякова

GS
Выделение
нет

GS
Выделение
554 

GS
Выделение
555

GS
Выделение
556

GS
Выделение
557


Pemmuem CUCTEMB! (2) HA3BIBACTCS BCSKMIH #1-KOMINORCHTHBI Bcvrrop-)
z:ro:l€ ) B

P
(c i pemernmio X apud BeKTOp xeR" Takkk
GyneM Ha3biBaTHL PEIIEHHEM CHCTCMBI (2))

Cuctema  Ha3blBAETCS

y Hee jo
¥paiiueli Mcpe OHO peuenve, B npmnm«mM CAYSaC O HABWBAETLR
HecosMecmHoi
[Re CHCTeMBT conm nx
PELICHNH COBNAJAKOT.
a Kpouekepa— Kamennm. [dun mozo umobs cucmesa
(2) Goina cosmecmoir, ueobxodumo u docmamouno, oG

N @)

(A1B) pacwupennas sampuya cucmess.
Tycrs rang A=rang A=r, 7. ¢. cucrema conmectia. He orpasmmsas

rang A=rang

FOCICRHIE Mot YPAEHCHAR CHETCME (2), SATRILSM JKOPOIEITIHIO CHTEMY:

ayxy @y X+ ay s X et Xe=by,

)

Xy F ot @ X, a1 Xy F ot X, =by,

KoTopan sKkmusAnCsTYA WCxomol, Haiosew Hewssecritic Xy, ... X; fasic
How, @ X,y

Coaa SEeweT, B npun)lo wacTh ypasenui (5). Tonyuaem
CHCTEMY OTHOCHTENILHO GASHCHBIX HCH3BECTHLIX:

anXrto+auX,=bi—a1 11 X1 = = QX

anxy + .ot apx, =b,—

e 1K1 o= A X,

¥OTOp4R [UIA Kakaoro wabopa 3HaueHuii CBOROOBBIX HEH3BECTHBIX

Xy11=C1s o Xa=Cpoy MMEET CIWHCTECHHOC PCLICHAE X((C1 s Croy)e o
0 x (e, 2, €. Haxomimoe no npanmty Kpamepn. CooTheTcrayionice
Pttt YRODOVHROR, & CTEACRETETMHO, B MAXOTHON CHETEM HMCET BRA
X1{C1s wens Cpmr)
Fol@i 5wy
Klers s cur)=| ) |, ©
)

@opmysia (6). BHIpaXaromas NPOW3BOABHOC PEIUCHAC CHCTCMBI B BHJIC
BCKTOP-QYHKIMW OT 71—F CBOGORHBIX HEW3BECTHIX, HA3BIBACTON OGULIAM
pewenuem cucrmu

TMpumep 2. VCTAHOBHTL COBMECTHOCTL M HAMTH obmiee perucHuc
cucTeMBY

260+ Xp— x3—3x,
ax, + x3—Txe=3,

2x,-3x3+ xe=1,
2xy+3x,—4x3—2x,=3.
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Tak \xak rang A=rang A=2 (nposepel),

21
BpibepemM B KavecTBC Ga3HCHOIrO MWHOD M1:’4 of
X4—CBOGONHEIE, @ YKOPOUEHHAS CHCTEMA

BCCTHHIE X 1, X;— Ga3UCHbIC, X3,

WMeeT BAI

MATPHIBI CHCTEMBI:
21 -1 =3|2
40 1 -7{3
02 -3 1
23 -4 =23

TO WCXOfHas CHCTEMA CO-

Torpa Hewns-

2x1+ X% =24x3+3x,

4x,

=3—x3+7xs

FlonAras xa=cy, x4=C; i PCWAS YKOPOYCHKYIO CHCTEMY OTHOCHTENBHO

BAUICHBIX HE3BECTHLIX, TOStyHaeM

Xy =

T
Xa=s+iei—=ca

22

1 +7
——~—c1+=C2,
rardl 2,

)

2

CrienioBaTensHo, OBIICE PRILICHHE WCKOMHOH CHCTEMbI HMEST BU

3
3
X(en, c2)=| 1

17
—zetg0
301
+3em50
o
2

HccneosaTh COBMECTHOCTD M HaliTH OOllee pelleHHe Creay-

TOLUMX CHCTeM:

204 x—\f3y= 1,
\/Z:x— Sy:\ﬁ.

3.206. 2x— y+ z=-2,
x+2p+3z=—1,
x=3y—2z= 3.

3.208.

3x;—2x,—5x3+ x4= 3,

2xy—3xz+ X3+5x4=-3,

x1+2x; —4x,=-3,
Xy— X2—4x3+9x,=22.

3205. \/Sx— S5y=./5,
x—/5y=5.
3207, x+2y—dz= 1,
24 y~Sz=—1,
x— y— z=—2.
3.209.

X1+ X2—6x3—4x,=
Ixy— Xp—bx3—dx,=
2x14 3%+ 9x3+2xs=
3x14+2x,4+3x3+8x,=

141



3.210. 3211

21+ Tx243x3+ x4=6, 3x;—5x242x3+4x,=2,
3%+ 5%+ 2x3+2x, Tx1—4x2+ X3+3x4=5,
9x1+4x2+ X3+Txs Sxy+Txy—4x3—6x,=3.

3.212. 3.213.
9x1=3%2+5x3+ 6x4= 4, 3x,+2x2+2x3+2x,=2,
6x1—2x2+3x3+ 4xa= 5, 2x1+3x;+2x345x,=3,
3x1— x43x3+14x,=—8. 9x;+ xp+4x;—5x4=
2x1+2x3+3x3+4x,
Tx1+ Xa+6x3— x4=T.

3214, x;+ x243x3—2x4+3xs5=1,
2x14+2x,+4x3— Xx4+3xs5=
3xy+3x,4+5x3—2x,+3x5=1,
2x1+2x,+8x3—3x4+9x5=2.

3215, 2x;— X3+ X3+2xa+ 3x5=2,
6x1—3x,+2x3+4x4+ Sx5=3,
6xy—3x,+4x3+8x,+13x5=9,
4x,—2x,+ x3+ X4+ 2xs=1.

3.216. 12x(+14x,—15x3+24x4+27x5=5,
16x, +18x5— 22x3+29x4+37x5
18x 1 +20x,—21x3+32x,+41xs
10x; 4+ 12x,— 16x3+20x, +23x 5 =4.

3217, 24x,+14x,+30x3+40x,+ 41x5=28,
36x;+21x,+45x3+61x4+ 62x5=43,
48x;+28x2+60x3+82x,+ 83x5=58,
60x 1 +35x2+75x3+99x 4+ 102x s = 69.

McerienoBaTe COBMECTHOCTS # HaiiTh OfIlee pemerse 6 3a-
A

142
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3.218. 3.219.
Sx1—3x2+2x3+ 4x4=3, AX;+ X2+ X3+ xe=1,
4x1—2x2+3x3+ Txa=1, x;+ix+ X3+ x. "
8x1—6x;— X3— 5x4=9, x;+ xp+hxz+ x,=1,
Ix1=3x24+Tx3+17xa=k.  x1+ X2+ X3+hxs=L
3220 2x,— xp4+3x5+ 4xg= 5,

4x,—2x2+45x3+ bxa= 7,

6x;—3x,+Tx3+ 8x4= 9,

Axy—4x;4+9x3+10x,=11.




3221 (14+A)x,+ X2+ x3=1,
xpH{I+W) x4+ x3=1,
X+ Xa+(14+M) x3=

3. Ommopojmie cucrembi. OnunoponHas cuctema AX=0 ecernma
conlecTia, Tak Kax Wmeer mpusuamstoc pewenme X=0. JIng_cymect
BOBATHS HETPHBHATLHOTO DEIICHHA OHOPOANON CHCTEMBI HEOBXOMMO
# nqcTaTouno, 4TOGH r=rtangA<n (NpH M=n ITO YCIIOBHE O3HAYAET,

Cmrru.mmymumn tMy B Kanowimcekom Guanice (e, (4) 1 § 3) Lo

pewenuu. Obee pclucﬂue nnnopom-mu CHCTEMBI MMeeT BRI

X=¢,Eqt oty By,

e _,~— TIPOMIBONBHEIC NOCTORHHBIC.
Bdsucﬂb\e potickun Ey, ..., E,, MOIYT GbiTh nOyciibl MCTOToM,
N, 2, com cBob p

5o Somchng: T, TOMLR, SerAame pasGE 10
Tpunep 3. Haimu dywmarmamayio cictewy pewenui 1 obies
pewere

x4+ xp— 8xy+ 2xgt x5=0,
20— 2x,— 3xy— Txu+2xg
Xy M, — 1233+ 34x,—5x
Xy— Sxp+ 2x4—16x,+3x5=0.

< Marpuna koadmmcHTOR

—8 2 1

-3 -7 2

4 —12 34 -5
2 —16 3

MecT parr r=2 (nposcpeic!). Buicpem B KauccThe Ga3NCHOTO MHAOP

3 1
My= 0.
? ’Z Az‘#
Torin yKopoWeHHAR CWCTEMA UMEeT BT

1 3xy4+ xy=8x3—2xs— Xs,
~2x,=3x34Txe—2xs,
OTKyfla, MOMAras X3=c;, Xg=Cz, Xs=C3, HAXOMMM
o3 7,51
Xy = G2 Cp b2 Cay Xp= —= O+ Ca e
1 lefizh 2 8185123
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Ofimer penlenne CHCTEMBI

19 3 1
SR
L
X(e1, €2, €3)= —gertg 0
I
29
)
M3 vomero peiesns HaxomuM  (YHAIMEHTATHHYIO CHCTEMY peul%lmil
—19/8 38
—8 25/8
£=X(1L0,0= 1 | E=x(010= o |
0 1
0 0

E =X(0,0,1)=| 0
0

1
C HCronbIvBAHKEM (YHIAMERTANLHOI CHCTeMb: ofilliee pellierie MoXeT
Oblin >alfiCAHC w BUWIL A{s1, (2, C3)=C1E TCatin+C3Ey.
3.222. Jlokdsaib, 410 Buikas JHnCHHAX KOMOMHALMS PELLICHMI
OIHOPUAHOH it acobl ypasivunil Takme HBIHCICH €C PCuICHHEM.
Haditrd ¢yHuameniaapnylo CHCTeMY prluckmil H ObLUee pelue-
BHE LacaylOiMa s tom.
3.223. x1+42a2— x3=v, 3.224. Xy —2x2—3x3=
2x1+Yx2—3x3=0. —2Xx144x2+6x3

3.225. 3x;+2x2+ x3=0, 3226. 2x;—3x2+ x3=0,
2x1+5x2+3x3= X1+ X2+ X3=0,
3x1+4x2+2x3=U. 3x1—2x2+2x3=0.

3.227. 3.228.
X1+2x2+ 4x3— 3xa=0, 2x;—4x2+ 5x3+ 3xa=0,
3x1+3x2+ 6x3— 4xa=0, 3x1—6x2+ 4x3+ 2xa
4x1+5x2— 2x3+ 3x4=0, 4x;—8x2+17x3+11xs=0.
3x3+8x2+24x3—19x4=0.

3.229. 3x1+2x2+ x3+3xa+5xs
6x14+4x2+3x3+5x4+Tx5=
9x1+6x2+5x3+Txa+9xs
3x1+2x2 +4x4+8x5=0.




3.230. x, +x3

X2
X1—X2

X2+X3 ),
x1 —Xat+xs =0

3R31. S5x1+46x2—2x3+7xa+4x5=0,
\ Zx143x2— xX3+4x4+2x5=0,
: ' Tx1+9x2—3x3+ 5x5+6x5=0,

Sx14+9x2—3x3+ Xat6x5=0.

3.232. 3x;+ 4x2+ X3+ 2x4+3x5=0,
Sxi1+ Txz2+ xa+3xs+4x5=0,
4x1+ Sx2+2x3+ Xa+5xs5=0,
Tx1410x2+ x3+6x4+5x5=0.

3.233*. BoiscHuTb, OOpa3yloT M CTPOKM KaXKAOH M3 M:n‘puu
30 —24 43 50 -5 4 29 -2 -3
A=) 9 -15 8 5 2 -1 2 i3 4
4 2 9 -2 =30 9 —15 8 5 2
(QyHIAMEHTATBHYIO CHCTEMY IS CHCTEMBI
3x1+4x242x3+ x4+ 6¥5=0,
Sx149x2+7x3+4xa+ Tx5=0,
4x1+3x2— x3— xa+1lxs=0,
X1+6x2+48x3+5xs— 4x5=0.
Onpenenuth 3HAaYeHUs NapaMeTpa d, OpH KOTOPLIX CHCTEMa
HMEET HETPHBHATIbHBIE PEIICHUS, H HaliTH 3TH PELUCHHSA:
3.234. a’x;+3x24+2x3=0, 3.235. 2x;+ x2+43x3
ax;— x2+ x3=0, 4x1— x2+7x3=0,
8X1+ x2+4x;3=0. X1+axz+2x3=0.

s B=]

Ecan 3apaHa BEOHOpO/HAs cucTema AX =B, To cc ofuicc pelucHMe
M CT OMIT HBAWICHO Kak CYMMa ODLICIO PCIUCHNS COOTBCTCTBYIOWCH
OARUPOJIHON CHCTEMBI AX=0 W DPOM3BONBLHOTO YACTHOTO peIUeHWs
HCOTHOPOHOM  CHCTEMB.

Haiiti oblme pellleRns HEOMHOPOIHBIX CHCTEM, HCHIONb3ys
¢ YIO CHCTEMY 7 COOTBETCTBYIONIMX OIHO-

PoARBIX:
3.236. 2x3+ X2— X3— Xa+ Xs=1,
X1— X2+ X3t Xa—2xs
3x14+3x2—3x3—3x4+4xs
4x1+5x2—5x3—5xa+Txs=
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3237. 2x1— 2x2+ x3— xat xs=1,
X1+ 2x2— xa+ xe— 2xs=1,
4x1—10x2+5x3—5x4+ Txs=1,
2x1—14x2+Tx3—Txa+1lxs=—1.

3238, x1— x2t X3—Xxatxs—xe=1,

2x1=2x2+2x3+Xa—x5+Xe=1.
3.239. x1+2x2+3x3+4x4+5x5=0,
X1—2x2—3x3—4x2a—5x5=2,

2x2+3x3+4xa+5xs=—1.

4‘ Mc’mll TIOC/IE/10BATEMLHBIX HCKTIOMenHil )Kopillna——-rnvcca C no-

Mou Han
cronﬁuon POCHIDCHNES. WATOALS GHOTEMM (3) MOWET GuTs. npYBEIEHA

10 . 0 diper o ain | B
01 . 0 ahyysy - aiy 2
0 1 ap, am | by | @
0 0 0 o

o

0 0
Marprua (7) SBASCTCS PaCLUMPCHHOH MaTpHuedl CHCTeMBI

X1 haesaXeerh 81X =01,
B R

®)

KOTOpas € TOWHOCTBIO IO
OO CHCTEME.

Ecn x0T 66l OO 3 amcen bly,, ... bl OO OT Hyms, 10
cCTeMI (8), @ CICIOBATENLIO, W HOXOHAR CHCTEMa (2). HeconmecTini

M ke blyy=...=bl,=0, TO CHCTeMa COBMECTHA H QOPMYIHI (X)

ZIOT O CJmECTRYy JmIGC BMPAKGHC LA GASHCHIX HAISBOCTHNY
Xty vy X, YEDE3 CBOGOIHBIC HCHIBECTHBIE Xy 1, -vry

Tipumen 4. Meronom Kopuaa— L sysca smim obuee pemenic
P

Xy —2%; + Xq
3= x3—2xy

x4 Xp—2X3— Xq
X1+ 3% =23~ 2%,
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=1 wan cTp
HOil MATPHUBI, mOnysIacM
1 =2 0 1 -3 1 =2 o 1 -3
3 -1 =2 0 Iﬁ(! 5 =2 -3 IOA’
2 1 -2 -1 4 0 5 ~2 -3 10
13 -2 -2 77 \o 5 -2 =3 10
1o 2 Ly
5 5
2
[N VI —2 2
55 .
00 o0 0)0
00 0 [ )
TlepBrle [BE CTPOKH MaTpHIb!

MATDHIy CHCTEMEL

4 1
e Xa— g Xa=1,

5 5

23
X2 =5 X3 — 5 Ka=

5 5

(BUBAJIEHTHOH HCXONHOW. CuHTas X;, X, Ga3ucHbIMH HEH3BECTHLIMH,
X3 M X4 CBOGOmHEIMH, noiysaem Obluce pericune B BUAE

taded
" satsa
2 3
X(er, e2)= 2 —|2+5atzal. >
Xa o
€2

Merosom Kopmawa-—Taycca HCCNENOBATH COBMECTHOCTB
¥ HalTH OOINCC peiiCHHE CIEMYIOUMX CHCTEM:

3.240. 3.241.
X1+ 2%+ 3x3+ 4x,=0, X1+ X2
Xy 4 14x;+20x3+27x4 =0, X1+ Xx24+X3
5xy4+10x; +16x3 +19x,= =2, X2 +X3+Xs
3x3+ S5xz+ 6x3+13x,=5. X3+ X4+ Xs

Xatxs

3.242. 105x; —175x;—315x3+245x, =84,
90x; —150x; —270x3+210x, =72,
75x1 —125x3—225x3+ 175x, =59.
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3.243. 3.244.

8xy 4+ 12x,=20, Txy—5x,—2x3— 4x,=8,
14x,+21x;=35, —3x;4+2x,+ x5+ 2xs
9x3+11x, A 2x;—~ X3— X3— 2X4
16x3420x,=0, — Xy + x3+24x,=1,
1005+ 12x,

22, — x2+ X3+ Zxa=3.
15x5+18x, 3.

§ 5. Hexoropsie BoMECANTC/IBHBIC 3218490
smnciinoii 2w eOpst

1. Onepaunn Haj MarpHnamu.

B 3amauax 3.245—3.248 coctasuTh Ha QOpPTpaHC YKasaHHEIE
TIOATPOT PAMMBL.

3.245. Tlo/mporpamMma  CIIOXEHHs. 1BYX MATpHMIl pasMepa
mxn. Mapamerpe: A, B, C, M, N. ie A ¥ B— mnymepnsie

MxN, HCXOJIHBIC MATPHIIbLI,
C—pmByMepHblit MaccHB pasMepHOCTH M XN st pe3ynasTupy-
TOLEH MATPHIEY.

3.246. ITommporpamma y'Mnr»rcm MATPHIILT pasMepa mxn
Ha wicio o. Tapamerpe: A, M, N, ALFA e A— nBymepHBT
MACCHB  pa M MXN MATpUIy
niepesi 0OPAIIEHHEM K HOMIPOIPAMME U PE3YNKTAT HOCHE BHITION-
HeHus BhryHcnicHRE, ALFA=o.

3.247. MNonnporpaMma NCPEMHOXEHWS OBYX Martpuu. Ilapa-
merpe: A, B. C, L, M. N, tie A, B u C—npymepmnic
MacenBbl pasvepuoctelt Lx M, MxN u Lx N cootpercraesiio,
COZIEPXKALIHE HCXOJHbIE MATPHLBI H PE3y/IbTaT.

3.248. I1onnporpaMMa TPAHCTIOHWPOBAHWA KBA/IPATHON M4T-
puupl. [apamverper: A, M, rnme A-—/BYMCPHBIi MacCHB pas
MepHOCTH M x M ¢ HcxonHON MaTpuucii B Hauajie BBMHCTIECHMA
H C Pe3yNbTATOM MOCHC BBIMHCICHHIA

3.249. laub MaTpums

0,625 —3,125
1,6320 8 _I 12 0
A7(~L6 3216 6,4)’ B= 0625 1,25 |”
—0,625 0,625

0,625 —3,125 0,625
1,25 5 —125
0625 1,25 0
—0,625 0,625 3,125
Haiitu 4B, BA n AC.
148
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3.250. Jlanp MaTpHIm

25 -125 375 -5 28 64 36 18
@iz 215 ss i) g f2 56 241

8,125 —4875 —325 1,625) 12 32 3 12f

525 —525 —175 35 08 08 06 04

Haiity Matpuust AB, BA u A'B".

3.251. Mcnome3yst MOONPOrpaMMsI, TOJIYYEHHBIE B 3ajavax
3.245--3.248, cocrapurs Ha (oprpaHe TPOTPaMMY peIleHAs
sanauy 3.249—3250, a Takke opmolt W3 3ajav 3.78—3.86
n 3.90—392.

Meron ofpaiierus MATPHIBI ¢ TOMOINBIO IEMCHTADHBIX 1PCos-
pA3oBaHMIi (PAaCCMOTPCHHBIFE B 1. 2 § 2) MOXET GBITH OTACAH CCYIOIM

oBpazom:

ay @z e @y | by bz by
by b2

10..0 b({]» bs:’) b"E’:

o1 -0 o) o o
lo o 1 a® @ | pthy poy ;;.» -,

k1 = G (O S
00 o 0 @l o ap | BY B . B

-

LEE A A

i

rc (b,)=E—cmmwman matpana. a anomenrst matpn (al’) u (b))
CBRIAHE COOTHOLICKHAMY

o _a™!
)=y k=L 2 kb,
k.
b1 )
bﬁﬁ’::&f,,, k=12 0n, j=1.2,..m,
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aP=aff~v— Z 5 aft~?, i=1,2, . k=1, k+1, .0,

J=k+1, ...n af=a,,

B =b 11— bl ,# n,

pra L2 k=L kL,

Lo b=ty

3.252. CocraBuTh Ha (opTpaHe NOANPOrpammy oOpaticHuy
MATPHIL #. Tlapamerpy;
A, B, N, rne A u B--[ByMepHEIE MAaCCHBBI Pa3MEPHOCTH
NxN ¢ snemesTaMd MCXOIHOH B OOPAIICHHON MATPHI COOT-
BercTBeHHO. CoxpaHcHme MaccuBa A NOCHC BBIYHCICHUN He
TpeNyCMaTPHBACTCS.

B sagauax 3.253--3.256 s 3agauBbIx MaTpuil A Haikth 4 "1

0,24 0384 0,68 0,88
—084 024 -—-088 0,68

3253. 4= _gex 088 024 —084 |
—088 —068 084 024
096875 00625 0,125 025 05
00625 —1875 025 05 1
3254. A=| 0,125 025 35 1 2
025 05 1 -6 4
05 1 2 4 -8
24 352 99 132
_[44 616 165 231
AZS5. A= 165 22 66 88|
27,5 385 11 154
12 24 —12 -24
3256, 4—|36 96 0 —ag

24 24 —48
36 96 1,2 =72

3.257. Vcnomk3sys mOANpOrpamMMy, TOJNYHCHHYIO B 3a1a%
3252, cocraButh Ha (OpTpaHe nporpammy pemenms 3a/ad
3.253-—3.256, a Takxke omuol w3 samay 3.114—3.117 u 3.121—
3.126. Tlpu pemiennyu MATPWYHBIX ypaBHeHuii B 3ajgauax 3.121—
2.126 ucnomb3oBaTh NOANPOTpaMMy 3anauu 3.248.
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2. Buiuncaenne onpeaesmtenei. Onpepesurens

Gy a2 i,
an a
A 2 G2z npu  ay; #0
fIpeICTABUM B BHJE
t o .0
a2 11 (1
= af} .. af}
Ay=ay, (M1 L, H Ay=ayyApg.
[
= a¥ ay!
ay

DeMeNTH OnpeReHTENeH Ay, Ay 1, s Ay, TE

o k)
Aerrkar = Fn

CBS3AHBI COOTHOUICHHAMH

G gl
alf Vaf}
(B gtk-1 Ok 94 e i
alp=af} preT i=k+1,.,n j=k+l,.,n

©)

ay, Ay=al ",
W gl D40 mpH peex k nn Ay yey 20, Tlodtomy

@, 0 -1 e
A=af)-a} .. aV L a .

Ecmn aly” =0, TO Cllenyer, yUHTHIBAS USMCHCHHC 3HAKa, MOMEHATE
MecTamy NepBy1o i IPYI'yro CTPOKH el A4y TAK,
TGB! JieBbii BEDXHMH ICMCHT, HA3HBACMBI 6eQyujum, HC GBUT paBen

Hymo. JIif NOBHIICHHA TOYHOCTH BBIMMCIEHHE BEAYLMM 3NEMEHTOM

HyxHO BROHPaTh HaHOOMBIUHH NO MOYO M3 BCEX INEMEHTOB TEPBOrO
cronbua kaxzuoro w3 onpepenutenedi A, ., k=0, 1, .., n-2.
Tpumep |. BuucIuTh OnpexeHTens

51 =21
13 14
a -2 6 0 5
51 20
1 0 0 0
28 1,4 38
< A=s] 02 28 L4 38l 00 08 sal-

04 64 —08 sS4l |t T ]
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64 —08 54 0 0
=—5-28 14 38|=—5-64- 04375 175 La3751=
0 4 -1 4 -
175 14375 -1 _
564| —i l 56"Ins 1,43751"
=5 64-4- 0 es 6a-a 175-0. =
04375 1875 RIAmEth B

3.258. Cocrapure Ha doprpase nOANPOrpamMMy-GyHKIMc
BBIYHCTICHUS OTIpe/ienuTens nopsyka n. [lapamerpsr: A, N, ric
A—IiByMepHBIM  Maccus pasMepHocTH N X

BriuMcuTh  onpesenuTens:

3.259. (16 81 14641 625 240.1
08 27 1331 125 343
08 1.8 242 5 98"
1 L5 55 25 35
13 23 247 55 103

3.260. | 5 75 115 25 25 215
32 33 107 L1 59 121
17,5 10 22,5 —-25 275 —12,5(
87 44 89 —L1 131 55
25 —10 2,5 25 325 5

69 —34 9I1 1,1 93 11,2

3261|205 114 123 148 1,05
43 171 287 37 273
645 285 451 592 441}
43 399 287 2,59 042
215 228 205 L1 21

3.262. [1,697 1,5588 22361  1,3856
29394 41243 31623 —2,7713(
37947 69714 § 1,9596
24 44091 31623 3,0984

3.263.|1,575 24 —05 —075
21 24 15 12
5 -6 133 07
08 09 05 036

3.264. Vicn noANpOTpaMMy
B 3amave 3.258, cocraBuTh Ha q)oprpaﬂe Tporpammy pcmulwf
samay 32593263 u omioli B3 3anau 3.55—3.60.
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L W —— ypaswewii. MeTon Koprana — Fayc
ca v T4 § 4) B caywac cucTemst

X ayx,=b,,
=]

st By )

GKTIONACTCR B TIOGACHORATENLHOM  HCKIIONCHYM  HIEH3BECTHBIX. NIPHAEM
nocie (k—1)r0

Y alx,=b®, ]
=)
e
aftal)
P =0, 1, ...n=1, daP=ay;,
Jp
ppenopp B oy
P b=h,
&

TOYHOCTL BLIHCICHKIt YBC/HUWBACTCA, KOTNA BCAYIIHC 3MEMCHTHI aff
IMEOT HAHGONbUMEE MOMYTL B TEPBOM CTONGUC MATDHUB CCTe-
Mol (2).

Tipu k=n B cucreme (2) OCTACICS ONHO yPABHEHHE, W3 KOTOPOrO
BHMHCIINCTCH X, DTHM 33BEPUIACTCS NPAMOH X011 BhryMcieHnit. O6paTHhGI
X0 COCTOHT B X, MO Hail pance
Feere o Xpy k==l m=2, ., 1

Mpumep 2 Peumrs meronom Xopuawa—Taycca crcTemy ypas-
HeBuii

S5xy— X+ x3=9,13,
2%,— x,—5x
—X,H4x,— X,

43,
< TMOCACHOBATEBHO UCKTIONAR X, W X, H BLIOGUPAs BEMYIMMH SIeMer-
TaMU HarOOBIIME N0 MOMYJIIO B COOTRETCTBYYOIMX CTONGUAX, NOMyuaeM
X —=02x,+02x,= 1,826, x;—~02x,+0,2x,= 1.826, (+)
—0,6x,+4,6x,=21,348, 3,8x,—0,8x; =44,826,
3,8x,—0,8x, = 44,826, —0,6x,+4,6x,=21,348.
—0,2105x, = 11,7963, (+)
4,4737x,=28.4258, x3=6,3540.

U3 ypapHeHuit, NOMCHEHHLIX 3BE310MKOMN, HAXOMMM BHauane x,=13,1338,
ToTom x,=3,1820. &

3.265. Cocnmm, Ha oprpane TIOZNPOrPaMMY  petticHust

il CHCTeMBI Metojiom Kopjiana -—

Taycca. MMapamerphi: A, B, N, rme A-—nBymepuwiit maccup
IMEMEHTOB MATPHLLE CHCTEMbI, B——oHOMEpHBIH Maccus, conep-
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Kawui  cpobonmpie unebl N0 oOpalieHus X TOANPOrpaMig
M PCILCHHC CHCTCMBI TOCJE BBMHCICHHMHA, N —MOpsnox cHcTemy;

Peumnte y

3.266. 3,2x,+ 5.4x,+4,2x;+22x,=26,
2,164 3,2x,43,1x3+1,1x,=4,8,
1,2x,+ 0,4x,—0,8x3—0,8x,=3,6,
4,7x,+10,4x,+9,7x,49,7x, = —8,4.

3.267. 6,087x, —3,913x,+7,547x,+1,734x, =3,21,
1,739, +0,869x, +1,887x3 40,73,
2,174x,—1,305x,+2,83x, +1,04x, =1,5
4,5x, —1,305x,41,887x,40,541x, = — l,l7

3.268. 2,67x,+5,1x, +3,31x,+5,64x,+4,76x5=6,19,
4,44x,+7,5x, +4,67x3+5,7x, +6,14x5=695,
533x,+9.8x, +8,67x3+4,8x, +7,33x5=122,
3,56x,+5,3x, +4,15x;+3,69x, +3,25x.
1,78, 44,17, 42,673 +4,69x, +3,75x5s =4,42.

3.269. Ucnons3ys NOANPOrpamMy, NONYYCHHYIO B 3ajaue

3.265, coctaBuTh Ha (OPTPAHE MPOTPAMMY PCIUCHUS OMHOM U3
3amau 3.266- -3.268, 3.190—3.194, 3.198—3.203, 3.208, 3.209.

Meton mrtcpanuit. Ecm s cuctemsr (1) momommmores
HCPaBCHCTRA

la,| > 2 layl, i=1,2 ..n [6))
S

I#1

£ ) YIOBETBOpSET COOTHOWEHHEO X = lim X ™,
[t

, ...?, T/E KOMIOHEHTH BeKTOp-cronGma X®

X =p,+ Z ayx{,

L2 k=0,1,.,

B X0TOphix f,=b,/a,, o ..—0 .
Mpumep 3. Peumts Memuom umpamm cucTeMy
5x,+0,12x, +0,09x, = 10,
0,08x,+  4x,—0.15x,=20,
0,18x,—~0,06x,+ 3xy=—4,5.
< Cuctema YHOBJICTBODSCT YCIOBHSAM (3), ¥ Ha [JaBHOH JMaroHdH
MaTpHIs 0 MOmyJIo CTPOKH.
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[IpHBEACM CHCTEMy K HODMATBHOMY BIUY:

Xg= 2 —0024x,—0,018x;,
Xp= 5 — 0.02x,+0.03x;,
Xy=—15— 0.06x,+0,02x,.
2
BuepeM HymeBoe npHOIKCHIE X"”=( 5 ) u Hatzem X, X, x:
-5

2 —0,004-5-0018-(~1,5)= 1907,
5 — 00224003 (—15)
=—15— 006 2+0,02-5
xP= 2 —0.024-4,915-0,018(—1,52
xP= 5 — 002-1907+0,03-(—1,52)
*P= 15— 006 1,907+0,02:4,915
xP= 2 —0,024-491626—0018-(—1,51612)= 1,9092999,
XP= S — 0,02-1.90940+0.03(~151612) = 4,9163284,
xP=—1,5— 0,06-1,90940+0,02-491626 = —1,5162388.

flepnste TP swaxa mogne samTofi n X® w X omimaxosu, novromy
© ToMHOCThIO 10 107 PeUICHHEM CHCTCMBI ABIACTCH BCKTOp

1,909
X=| 4916). =

—1,516

3210. Cocrasrts Ha ¢Op1‘dee TOATPOrpaMMy peuxemm

CHCTEMB! utepanuii. Il
A, B, X, N, EPS, rie A— aBymepHmii MaccuB NCMCHTOB
MaTPHIB CHCTEMBI, B— it MaccuB, CBO-
Gonmbie unecHb, X- it MaccuB ¢ CHCTEMBI,
N P . EPS abcomoTnas morper-

HOCTE.

Peumts meTomoM HTepamMii CHCTEMBI:

3271 4,1x,+0,1x,+0,2x, +0,2x, =21,14,
0,3x,+5,3x,+0,9x3—0,1x, = — 17,82,
0,2x,+0,3x,+3,2x3+0,2x, =9,02,
0,1x,+0,1x,+0,2x,—9,1x, =17,08.

3.272. 2,4x,4+0,2x,—0,3x3— 1,Ix,+5.8x5=23,84,
0,3x;+0,1x,+1,Ix;+102x,+  x.
0,5x, —6,2x, +0,1x3+ 1,5x,—1,2x
0,1x,42,1x,+5,1x3+ 0,2x,—0,3x,
2,5x,+0,Ix, +0.2x3+ 0,3x,+0,4x5= 6,63.

3.273. Wcnomk3ys HOAOPOTpaMMY, INOJNYHEHHYIO B 3ajade

3270, cocrauth Ha (opTpane mporpamMmy pemenus 3axay 3.271
u 3272




Fnapa 4

JIEMEHTBI JIMHEMHOM AJITEBPBI

§ 1. Jluneiiuble mpocTpancTBa
H HPOCTPAHCTBA CO CKAJAPHLIM DpOH3BeIeHHeM

1. Jlaweiinoe MpocTPACTBO. MHOKECTRO £ HAILIBGETCH AUNCLHy

MsoM, CCIH yerous;

1) B & BBenesa onepaumsi CIOKCHMA ICMCHTOB, 1.e. VX, ye ¥
OmpejieneHo OTVBpakeHne

(& py—zel

: Z=x+4)),
1a) x4p=p+x; 16) (x+y)+z=x++2); 8) e LVxe £ (x+0=x)
(onement 0 wasmisaercs nyacgeis); 1r) Vxe23(—x)eZ (a+(—x)=0)
(GMEMEHT —X HASLIBACTCH MPOINSOROIONCIbM SlEMEnTY X).
2) B & wBejiena onepatms SEMEHIOB Ha i
(kommiekcHbic) ‘mcna, T.¢. VaeR (heC), Vxe¥ onp::;xeuel-lc o
oBpukcHue

Oy )yl

obnanaioniee CBOHCTBAMH®
4) 25) ()= 0) 5.

3) Om,pm.mn CITOKEHUs MIEMEHTOB K YMHOXEHH HX HA WHCIA
YHOBIETBOPSIIOT 3AKOHAM JUCTPHGYTHBHOCTH:

34) Mxtp)=hx+dy; 36) (A+p)x= uﬂu

Tipo-
¢ i ecn B £ onepauns
YMHOWELIHS! BEKTOPOB Ka MHCIIO ONPE/IEJIEHd TOTIBKO LISt ACHCTRRTEbHHX
HUCEIL, H KOMILIEKCHbIM, €CIIH 978 ONEPALMA ONPCAENeHa UL KOMILIEKCHIX
uncen,

IlpoBeputhb, uTo M E JHHEH-
HBIMH NPOCTPAHCTBAMU:
4.1. MHOXECTBO ¥, BCEX I€OMETPHYCCKMX BEKTOpOB (one-

PALHH HaJl (€OMETP] BEKTOPAMH B§ 11 2).
4.2. MuoxectBo R" BceX apuMETHYECKNX N-KOMITOHEHTHHX
BEKTOPOB x=(X;, .., X,) (onepaumm max apu(METHUCCKAMA

BeKTOpaMM omnperenensl B § 3 i 3).
4.3. MHOXeCTBO #, BCEX MHOIOWICHOB
PO)=ay-t" a1 +a,

crenesn <7n—) C ECTECTBEHHHM 0Opa3oM BBENEHHBIMM OTlepaii
SAMH CIIOKEHHS: MHOTOWIEHOB M YMHOXEHHsS MX Ha YHCTA.
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4.4. MuoxectBo C, ) BCeX QYHKIMI f(f), HENPEPHBUBIX Ha
otpeske [a, b), c CCTECTBEHHBIM 06pa3’oM BBCICHHBIMM ONEpaiid-
MU u HX HA WHCIA.

45. Mumkec'mo M 1, » BCEX MATDHIL pazMepa m X # (Onepatiu
HaJl MATpHLAMu omipeneniensl 8 § 2 11 3).

BhisiCHUTS, ABIAIOTCH T MHOXeCTBA
HPOCTPAHCTBAMM:

4.6. MHOWCECTBO 77, BCEX T€OMETPHYECKHX BEKTOPOB, KOJ-
JIMHEAPHBLIX (PMKCHPUBAEHOH MPSMOM.

4.7. MHOXECTBO BCEX ICOMETPHYECKMX BEKTOPOB, HCXOMSUIMX
3 HAYAJA KOOPIHHAT, KOHIB KOTOPBIX JIEKAT Ha (HKCUPOBAHHOK
MPSTMOH.

4.8. MHOXECTBO BCEX T[€OMETPHYECKHX BEKTODOB, YHOBJNET-
BOPHIOLMX YCHOBHIO |x|>a, rae a>0 dml(cnpoBaHHoe YHCTIO.
49. BO BLEX CXO, 52 [€IBHOCTER.

4.10. M BO BCEX TENBHOCTEH,

4.11. MHOXecIrBO BceX (DyHKIMil, HHTErpHpyeMbiX Ha 01pe3xe
[a, b).

4.12. MHOX)eCTBO BeeX NpeoGpasoBaHmil NOBOPOTA TpeXmep-
HOTO TIPOCTPAHCTBA TEOMETPHYCCKAX BEKTOPOB BOKPYT  (HK-
CHPOBadHOH OCH.

CHCTeMa BEKTOPOB Sf,. ry X} €L HAIBACTCH AUHCTHNO SUEUCUMO,
€CM HAHYrcs wucha Ay, .., A, HE DaBHbIC OJHOBPEMEHHO HYJIO
W 1aKHE, YTO Ay Xy +..+Xx,=0; B NpOIMBHOM Cilyqae 31a CHCIEMa
HA3BIBACTCS AUHEHNO HEIAGUCUMOR.

i ¥ — HPOM3BOBHOE MHOKECTBO BOKTOPOB  JHHEHHOTO
NPOCIPAHCTSA. VIIOPALOUEHHAN CHCTEMA BEKTOPOB B=(e, , ..., €,) HazbiBa-

6) Gictema B=(e,, ., €,) MmO KeBHCHMA;
&) mm moboro xeQ HARAYTCH Taxve wHCHA X,

Gopuuyma (1) passaercn pasioscenmen aexmopa x o Gy B.
TOPOM

X M HASWBAIOTCH lmopduuamauu 3700 hekTopa B_Gasice 3
Ecu muoxectso (< obnasaet Ga3MCAMH. TO BLC OHH COCTOSIT
W3 OJUTHAKOBOIO 4HCNa BEKTOPOB, HA3BIBACMOIO panzom Q (4 obo3naya-
eMoro rangQ) B UACTHOCTH, €Ciin lu.e npoctpaHcTso ¥ ueeT Gasuc,
2 &, tne n=dim ¥
smnu BOKTOPOB B TIGOM Ga3HCe, moR PUIMEPIIOCbH TPOCTPaH-
CIBa. B MpOFMBHOM C.y4ae LPOCTDAHCIBO & HA3biBacTCs Geckoney-
muuepuwu.

~— [POK3KOT n-MepHOe NPOCTPAHCTEO,
B (e,, e €)— dmxmpoadmi Gasc B Hem. TOKIA BCHKOMY BEKTOpY
XEZ, BHMMHO ONHOSHAMHO COOTBCICIBYCT CTONGCL €0 KOOPIMHAT
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B 9TOM Gasmce.

x:ne,+,..+)z,,e,,~=—)(:(

TIpit 3TOM JHMBEHNLIE ONEPALMH Hajl BEKTOPaMM B KOOpAMHATHOH dopme
BLTJIANAT CACAYIOUUIM 06pa3oM:

z=x+yeZ=X+Y,
y=hx <Y=AX.

ycte B=(e;, ... ¢,) n B'=(e}, .., e,)—asa pasmumpx Gazmca
Y Kaxmbm M3 BEKTOPOB 6asca B pasnoxum mo Gasucy B:

tik
!£=l.m+...+t"ke,;='1='i—( i ) k=1, 2, ., n

Ik

Mampuyeit nepexoda Ty 0T Gatmica B k Gasncy B’ HAIMBACTCH MATPHIR

th
Too=|
In1

k-t crosBen xoTOpo¥ ecth cronben £f Koopaumat pextopa ei B Gasuce
B. Ecu X NpOM3BONLHbIT BeKTOp M3 #,, X M X'—cronbmei ero
KoOpHAT B Gasvcax B i B’ COOTBETCTBCHHO, TO MMecr MECTO PABEHCTEO
X'=(Tan) X @
(hopmyna npeoGpazoBaHWs KOOPAKHHAT Npu npeoGpasosa-
wm Gasmca).
Mpumep 1. Halit KXOOPAWHATHI TEOMETDHMECKOTO BEXTODH
+zj+k B Gasuce B', cocTosueM u3 BEKTOpOB e =i+j, e2=j+k,

itk
2 BUIMICN XOOP/UINATH BEKIOPOD €], €3, €3 B HeXOMHoM Gasmce

A () ) ()

Ortcrona MaTpuua nepexoma Ty, HMMCET BHA

101
Tow={1 1 0
011

O6pamas Matpmy Te.p ¥ ucnomsays dopmyiy (2), naxoum

S0

=(To)"'X

T.e x=2¢j—ey. >
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4.13. Ilycrs Q DpOW3BOJNBLHAS CHUCTEMA BEKTOPOB H3 .
Moncactema {e,, ..., €,} < HABLIBACTCS MAKCUMAALHON AUHETHO
nesaeucumoil noocucmemoit 8 Q, ecmu {e,, ..., e}—makeiiHo
He3ABUCHMAsl CHCTEMA W BCSKAS PACIIMDCHHAs CHCTEMA ey, ..., €,
x, TA€ X— TIPOM3BOJIBHBLI BEKTOP H3 (), JIMHEHHO 3aBHCHMA.
Jloxasatk, 4To Besikuii Gasuc B O eCTh MAKCHMANbHAS JHHEHHO
He3aBMCHMas mojchcTema B (), W HaoGopor.

4.14. Ecnu 3afaHbl NPOM3BOJBHEIE Ak BEKTOPOB Xy, ..., X;,
10 W3 HHX MOXHO NOCTPOHTH He GoJiee k JIHHEHHO HE3aBHCHMBIX
goMOmHanumii. Mcnonb3yss 9710T pelynbTar, JOKa3aTh: €CIH
B u B’ —pa paznuuHex Gaskca B cucreme (), TO OHH COCTOAT
H3 O/IMHAKOBOIO YHCJA BEKTOPOB (T. €. HMEET CMbICN NOHSATHE
panra cucremst Q).

4.15. B mpocTpancTBe ¥ 3aaHBI BEKTOPBI

e\ =i+tj, er=i—j, es=—i+2—k.

JloxasaTs, uto cucreva B'=(¢), 3, e3)—O6asmc B ¥,

H HANMCATB MATpHIY mepexoma Ty.g, rae B=(e,=i, e,=
=k). Haiits koopamHaThl BeKTOpa Xx=i—2j+2k B Gasuce B

Nycts B=(, j, k) u B'=(@", j, k')— npaAMOyroibHbIE
6Gasucet B ¥ ;. B 3amavax 4.16—4.18 waiitu matpuiy nepexond
Tg.e ¥ BBIIACATH CTONGEN KOOPAMHAT BeKTOpa x=i—2j+k
B Gasuce B'.

4.16. basuc B’ nonyden Ha TpOT
HANPAB/IEHHE BCEX TpeX Ga3nCHBIX OpTOB B.

4.17. Bazuc B’ monyyeH NEpeCTAHOBKOM

4.18. bazuc B’ monydeH nopopoToM OGazuca B Ha yrom
@ BOKpYI opTa i.

4.19. Haiiru panr u kuoﬂqmﬁym; 6a3HC CHCTEMBI reOMeT-
PHYECKHX BEKTOPOB X;= j+k, x3=—4i+5—.
x,=3i-3j+k.

4.20. B npoctpatctee R* sajamb Bextophl ey=(l, 2, —1,
=2), €2=(2, 3, 0, —1), e45=(1, 2, 1, 4), e4=(1, 3, —1, 0).
Hokazate, urto cucrema B'=(e), e, e4, e€3)—6asmc B R4,
M HanmmcaTh MaTpuiy nepexofa Ty .g, TO¢ B—— KaHOHWHECKMH
6Gasuc B R* (cm. § 3 1. 3). Haiita koopmunats! Bexropa x=(7,
14, —1, 2) B Gazuce B’

4.21. JlokazaTk, 4TO CHCTEMa 4pPH(METHYCCKHX BEKTOPOB
n=(L 2,0, 4, x,=(—1, 0, 5, 1), x3=(1, 6, 10, 14) mmmeiiro

H HANKCATh YIb HETPUBHAILHOE COOTHOLIE-
Hue Buua AyX;+AyX;+Asx;=0. Halttu pasr um Bce Gasuchbt
STOH  CHCTEMBI.

5 ¥z
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4.22. [foxa3aTe, YTO CHCTeMa MaTpPHI[ BMIa

obpaszyer 6a3uc B NPOCTPAHCTBE 4 ,,, BCEX MATPHIL pa3Mepa
mxn, W, crenopaterbuo, dim.#,, ,=nm. eMy paBHBI KoOp-
JMHATH MPOM3BONBLHON MaTpuiel 4—(a,)e€.# ,, ,, B 9TOM Gamce"

4.23. [loka3aTe, YTQ CHCTeMa MHOrouwnewoB 1. ¢, 12, .., "~
obpasyeT GA3HC B IPOCTPRNCTEE P, RCEX MHOTOWIEHOB CTENeHy
<n—1 u, CIEAOBATENBHO, dl.m‘ n (3Tor 6Gazsuc WasbIBaeTcs

. Hadimu

a) MHOrowiesa —3t%+1 B muouuqecxnm Gasuce TPOCTpan-
ctBa 23}

6) Muorownexa 1*~2t B 6a3sHce IPOCTPaHCTBa
Ps.

424. [loxasaTh, YTO CWCTEMA MHOTOWNEHOB t3412+1+1,
24 r+1, (41, 1 smveltHo nesaBHCHMA.

4.25. [lokasaTh, 4TO CHCTEMAa MHCTOWTEHOB 1241, — 2421,
t?—1 ofpasyet 6a3nc B MPOCTPAHCTRE %3. PLIMCATH B 3TOM
Gasuce cronGen KOOPTHMAT MHOrounena —202+¢—1.

4.26. JloxaszaTs, 4TO NPH TPOM3BONBHOM o CHCTEMA MHO-

rounesoB 1, t—to, (1—1to)?, ... (t—15)""* ofpasyer Gasuc B 2,.
4.27. HaiiTu MaTpuuy Tepexojia OT KAHOHHYECKOUO Gasuca
Lo a2, o, 77k Gavwey 1, 1—to. (t—10)% .o, (t—10)"" 1 B 2.

428. HaifTh KOOpmMWATBI MHOTOUJICHa :Z—t+2 B Gasmce 1.
1 (=12
429 JlokasaTe, 4TO NPOCTPAHCTBO &% BCEX MHOIOWIECHOB
6eckoneunoMepHo.  BLBeCTH ~ OTCIOZA, 4TO  NPOCTPAHCTBO
Cowy dymxumii f(f), wenpepeienbix wa orpeske [a, b]. Tamke
BGECKOHEYHOMEPHO.

B sapauax 4.30--434 B NpOM3BOARHOM NpPOCTPAHCTBE
%, BCKTOPBI €, €5. ... €, H X 3a)aHbi CBOMMH KOOPTMHATAMH
B HekoTopoM Gasuce B. [lokazate, wTo cucrema B'=(e}. ..
ey e;,) Basuc B ¥,, ¥ BaliTh cronGen, X' KOOpAMHAT BEKTOp2

x B 3Tom Gasmce.
1) 1 1 I 6)
430. £'={1|, E3=(1|, E3=|2], X= 9J.
I 2 3, \M

2
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2 3 1 6!
a3 B=| 3] Ba=| 2} m=|—] x| 2.
=3, =5, 1 =17
1 2 1 t 7
S ) OO 1 [ £ |
an = 2 Bl 3 B m=| 3] x=| M.
-2 —1 4 0
am m= ) =) x=( ]
- 1+ -2
: 1 0' -1 1
a3 B=lo) (i} B =), x=[i}
. 0, 0, 1 1

4.35. [Joxkasate CNEyIoUIME YTBEP)KIOEHMs:
a) matpuiia  vepexoma  Tw.w  BCELNA  HEBHIPOXIEHA.
H To_s=(Te-s)"h

th - f

6) eciu T

HEBHIPOX/IEHHAS  MATPHIA M
it e L

B=(e;, .., e,)—HeKOTOphIii Gasuc B mpocrpancise £,, TO

cHCTEMA  BEKTOpOB

el

e+ e,, 2,

Takxe ofpasyer Gasuc B Z,.
4.36. Jokaszate, uro ecmn B, B’ 1 B”—6asucel B .¥,, T0
COIPABEIVIMBO MATPHYHOE PABEHCTBO

Tow=To.o To.w

B 3amavax 4.37, 438 B NpOM3IBOILHOM IPOCTPAHCTBE

%, BEKTODHL €1, €3, .., €, H €i, €5, .., €, 3aJaHb CBOMMH

TaMH B Gazuce. T JIOKa3aTh, 4IO

cucremst B=(e;, .., €,) u B'=(e}, .., e,)—OCasucei B &,

W, HCHOJB3ys pe3ynbTatsi 3anad 4.35 u 4.36, HanucaTh MATpHIlY
nepexoga T -

1 ¥3 3
437. E=|2}, E,=|3), Es=|7};
1 3 1

V=

el =L

6 Tiom pen. A. B. Edumora, B. T [lemmunoswa, 4. 1 161



4.38. E;=

ST wo =

Tlycte & u %"~ B NEHCTBUTETLHBIX (MK KOMTLIEKCHBIX) THHEHHLIX
npocTparicTsa. Otobpaxenne @1 %%’ NPOCTPaHCTRA ¥ HA TPOCTPaH-
L'nw .9" Ha3BIBAETCH mzmnpﬁu;mm ecru:

BIQUMHO  OIHO3HATHO;

5) (p(lx) o(x) u o(x+y)=0(x)+o() nm mobex x, yeg

W s moboro umcia
I CymtecTByeT momopd)mm & Ha &', 10 mpoctpaictsa £ u £
HATBIBAIOTCA USOMOpEHBIMIL

B sapauax 4.39—4.41') ycTaHOBHTS, FBNSETCA JIH H30MOp-
dusmom 3amanHOe oTOGpaxenue ¥ Ha R*

4.39. @(xi+yj+zk)=(2x—y, z, \'+y+z).

4.40. q) xi+ yj+zk)=(x+y—1, y)-

441. @ (xi+yj+zk)=(x+y, —y+22 X+2y—2z).

4.42. C @: £,—»R" 0 MPOCTPAaBCTBA
&, Ha npocTpacTBO R” apH(pMETHYECKHX BEKTOPOB MMEET BHI

ay a,
Q(x1e1+ .t %) =(X1, r Xn) 5
Gt . U
rne B=(e;, .., e€,)—HeKoTOpLIi Oaskc B NpocTpaHCTBE &,
a A= (m,)~ncaupomennan MaTpHUa TOpAAKA . Jloxasats,
410 3TO - H, HO, 410
#,~R".

4.43. JlokazaTth, UTO MHOXKECTBO BCEX KOMILMEKCHBIX WHCCH
C OOBIMHBIM CJIOXEHHEM H YMHOXEHHEM Ha JeHCTBHTESBHEIC
yucna obpasyer nHMHelHHOE NMPOCTPAHCTBO, H3OMOP(HOE MPOCTpat-
crey R% Hanucars marpuny nepexoma or Gasuca B=(l, 1)
x Gasucy B'=(1+i, —i) B ITOM LpOCTPAaHCTBE, M I WHCIA
—~2+3i uanucaTe pazjioxeHHe no Gasucy B’

') Jias 0B03HauEHHS KOOPIMHAT FEOMCTPHHECKUX BEKTOPOR B NPAMO-
yroaeHom Gasuce (4, j, k) ycrosumcs B 3Toil InaBe HMCTIONL30BATH
CTpOUHbIE GYKBBL X, ¥, Z, B OTIHUHE OT NPOMHCHBIX GYKD, HCIONE3YCMEIX
B INABC 2, TAK KAK 376CH NpOIMCHLIMA GYKBAMH Mbi Dyfiem 0GO3HauaTh
BEKTOP-CTONGILbY
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2. meiimiie i
urCiHOTO Taxoe P,
roropoe obnazact cojicTaani:
, yeF oxtye s
8 2oz an soanoro wmenn, .
Ecan &' — nexoTopoe TOMNPOCTPAKCTRO B &, TO MHOKECTRO
BeKTOpOB

P rxo={xeL|x=x"+x9, X' €¥' 11 HEKOTOPOIO Xo€.L)

Suneibiz y cmHroM P
pancea £ Wa BexTOp Xo.
4.44. [Toxa3zars, 4TO BCSKOE MOANMPOCTPAHCTBO ¥’ IHHEHHOTO
NPOCTPAHCTBA & TAKXE HBISETCR JHMHEHHLIM [POCTPAHCTBOM
(upr 3tom dim &' <dim .&).

B sajayax 4.45-—4.49 Th, T
3aJaHHblE MHOXECTBA NOINPOCTPAHCTBAMH B COOTBETCTBYIOUINX
npocTpaHcTBaX. B cnyuae NONOXHTENLHOTO OTBETA HAWTH HX
Pa3MEPHOCTH.

.45. BO BCEX IEOMETP BEKTOPOB M3 ¥'3:

4) KOMILTAHAPHBIX (HKCHPOBAHHON ILIOCKOCTH;

6) ynossersopsionmx  ycnosmio (x, a)=0, rae a— duk-
CHPOBAHHBIA BEKTOP;

B) YJOBNETBOPSIOMIMX YCTOBHIO |x|=1.

4.46. MuOXeCTBO BCEX BEKI‘OpOB w3 R” Buma:

4.47*. MHOXeCTBO BCEX BEKTOPOB NPOH3BONILHOIO TPOCTPaH-
cTBa #,, KOODAWHATH KOTOPHX B (WKCHPOBAHEOM Gasce
YLUOBJIETBOPSIOT YCHOBUSIM:

a) x3=x,; 6) X3 +x2+..+x,=0, B} x;—x;

) ayy Xy +.tax,=0,

Uy X1+ oo+ G Xy =0,

WIH, B MaTpH4HOIl (opme, AX=0, roe A—3aJaHAAA MATPHUA
paimepa mxn.

4.48. MHOXecTBO BCeX MaTpuilt A TOpSIKa 7, YAOBJICTBOPS-
JOUAX  YCAOBHAM.

a) AT=A (cummerpuuHbie MaTpuisl); 6) det 4=0.

4.49. MuoxectBo Beex Qynkumit f(r)e Cr,py (M. 3anady 4.4),
YIOBJIETBOPSIOLUMX YCJIOBHAM:
=0 m1s Hekotoporo foe[a, b]
1 ns mexoroporo foefa, bl;
=a, " tarttag, T. € f — MHOTOWIEH CTene-
Hu He Bhuue n—1.
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TlycTs Q mpOM3BONLHAR CUCTCM2 BEKTOPOB M3 MMEHHOTO 1ipo-
crpaicrsa .
Jlunciinoi i cretens Q BeKTOpOR

F(Q)={xx=hix1+.-+Ax, X1, .., 5,EQ}

4.50. Jokasars, 4TO,

a) ¥(Q)— nomnpocrparcTo B ¥

6) dim & (Q)=rangQ, upuuem » xauecrse Gasuca B £(Q)
MOXHO B3TH JFOGOH Gasuc cucrembr Q.

4.51. Haiitn pasmeprocts numciinoii oGonoukn 2 (xy, x,)
apudmeruueckux  BexTopoB x,=(1, 0,2, —1), x,=(0, —1,2,0).
Mokazate, uro x=(1, —1, 4, —1)eL(x;, xz).

Haiiti pasMepHOCTs M Kakoii-uHOynap Gazuc sMueiiHOM 0Go-
JIOYKH 33J|aHHON CHCTEMBI ApHOMETHHECKHX BEKTOPOB:

452 x,=(1, 0, 0, —1), x2=(2, 1, 1, 0), x3=(1, 1, L, 1),
x=(1, 2, 3, 4, x=(0, L, 2, 3).

453 x,=(1, 1, 1, 1, 0), xo=(1, 1, =1, —1, —1), x3=(2,
2,0,0, —1), x=(1, 1, 5 5 2, xs=(, =1, -1, 0, 0).

4.54*, TlokasaTh, 4TO JHHefiHAR OCONOYKA CHCTEMBI MHO-
rownenoB -3t2—1, 2:2+4(, —¢ cOBNajaeT ¢ HPOCTPaHCTBOM
%3 BCEX MHOIOYNEHOB crerend <2.

b V—IPOMIBOJIBHAS CHCIEMA [COMETPHMECKHX BeKTOpoB. [eo-
MempuecKin 00pazoM CHCTEMB ¥ HASOBEM MHOXECTBO TOWYEX, SRIS-
IOUMXCH KOHUAMM BEKTOPOB #3 V, NpH YCHOBHM, 4TO BCE BEKTOPHI
HCXOZST U3 HAMANA KOODAMHAT

4.55. Hanucals ypaBHEHHME reOMeTpPH4eCKOro obpasa imueit-
HOt obonouku ¥(a) m wmmoroobpasus £ l(a)+b. ecin
a=—2+j—k w b=2i—j.

4.56. HanucaTe ypaBHEHHE IeOMETPHYECKOro ofpasa ImHek-
HOlt oGonouKkn #(ay, «;) W MHOroOGpasus . (ay, ap)+h, ecnm
ay=—it+j+k, ay=2—k u b=i+k.

4.57. 3a7aBa CHCTeMa ypaBHeHM:

X1+ X2—3x3— x4+ xs=1,
3x3— X+ X3+4x.+3x5=4,
X1 —5%;—9x3—8x44+ x5=0.

a) JlokasaTh, 4TO MHOXECTBO PELUEHHH 3TOif CHCTEMBbI €CTb
sumeiinoe MHorooGpasue B mpocrpancrse RS

6) CnBurosM Kaxkoro MPOCTPAHCTBA MOJYYAETCA 5TO JHHeiiHOe
muOroobpasme? HailTm pasr u Kakoli-uHOyns Gasuc 3TOrO
TIOINPOCTPAHCTB.

B) Haliti Kakoii-HHOyI» BEKTOp CHBHIa.

3.1 ©0 T j0¢
TiHEsiHOe & ma C “
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ccnn KT Tape BEKTONOD X M ¥ 3 6 MOCTABIENO 3 cOOTHCTCTBS

cto, »)
uu,w,)/m,u npuu:eeuemwm BEKTOPOB X H ), npwuw su\mmu:uu cure-
ayotl
2 (x1, .v)+ x2, ),
3) (Ar. Mx. ») A
4) (x, {>o, upHYCM (x “x)=0<x=0
Jlaunoit BeXTOpA X HAILIBAETCS MCIO

Ixl=/lx, x).
BEKTOp X, AiMda KOTOPOIO PaBHA €MHMLE, HA3BIBACTCR HOPMUPOBAHNBIM.
JUtst t0BbiX BeKTOpOB £, y pOCTPAHCTBA
nepapencTBo Komwn ByHAKOWCKOrO
x, p)12<lx, x)ps ¥p

XOTOpOE TIOIBONAET CNEAYIOUIEM OGPAIOM  OMPEMIENHTh  YTOX  MEXIY
HEHYIIEBLIMM  BEKTOPAMH:

x)-

x 9
Lxl-1yl

Heiyneouie  BEKTOPM X, yE& HAIbBAIOTCA OpMOZONGABHGLMI, ECIH
L.

(x
B=(ey, ..., €,) n-MEPHOI® €BKIIOBA NPOCTPACTRA &, HAIbIBA-
eTCH OpMONOpMuUpOsaIGM, CCTH

{0, 1%,
2

cos -

(e )=

Ecin B WpOCIpaHCTBC 6, 345AH TPOWSBONBHMIL Oasuc (fin fo - fi)
TO BeKTOpBI

1, 1=

P
e=fi, a=fi— Y ¢ Ve, k=2,3, .. n
S

i, €)
(en
eme (npoicect opToronanuaaunn Wunnra

eitoe U Tu3bibaTCR yuumapubit,
eco ka0l ndpc oexTopon x, y s ¥ Ictatcu, B cooraeicTIe

e ¢ 0Bpa3ykOT OPTOTOHATLHBII Ga3ne B ITOM MPOCTPAH-

¥
CRAANDIMY WpssaEeTRR BERTOPOR. L 3, MDIMEN RADOTRCHR On6e
Ayrouge yesiosis
[ = y)=b
2) {x x1, ¥)+e2 ¥)
3) e v), Ket:
4 (x. :';>o Tpwaem (%, x)=0wx=0.
B JHNTIpOM SPOCTPANCTSE n IPGIEIASTCH yron Mexny wek-
Topamu. Onwaxo see p-
MYIHPOBAHHEIC BBILE [LIS CoKAMAOBA upoap.munu, LLLAIOICH ulpd.bwk
SMIBBIMM # I8 YHMIAPHOLO NPCCTPARCILA.
3 | ity sa

6 o
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4.58. [loxasaTs cleayrolye cnuﬁma CKAJISIPHOTO  TIPOM3.
Be[eHuss B YHHTADHOM NPOCTPAHCTBE:
a) (x, yi+ra)=(x, p)+(x v2) 6) (x, Ay)=K(x. p);
B) (x1—x2, ¥)=(x1, ¥)—(x2 p) 1) (x, 0)=0.
4.59. Jlokasatp, uto Gasuc B=(e;, ..,e) B yuutapuoy
Uy CS B TOM H TONBKo
B TOM CIyyae, KOrja mo6oe u3 YCROBHiL:
a) ecna  x=xy&;+...+X,8, M y=yi€;+..+}ln To
(%, $)= X171 + oot Xl
eCH X=x1&1+ ...+ X8, T0 Xx=(x, &), k=1, .., n
4.60. Toxazats, uto mobasi CACTEMa MONAPEO OPTOTOHANL-
HBIX BEKTOpOB JIHCHHO He3aBHCHMA
4.61. TI tBoM Koumi—B TO,
Ka3arh CJNEAYIOIHE HEPAaBEHCTBA TPEYTONbHHKA
a) [x+pI<[x[+(p}; 6) [Ix|=|ylI<|x+y[
4.62. a) [Joxasatp, uTo B mpoctpaHcrBe R" (opmyma

no-

(% P)=X1p1+ ot XaYs

e x=(X1, . Xp) B y=(p1, .... Ju), 3a/a€T CKaJNAPHOE TpO-
u3BefieHHe  (TOJIy4aeMOe €BK/IM/IOBO IPOCTPAHCTBO apH(METH-
HECKHX BeKTOPOB B JaibHeiiiem OydemM Takke OGO3HAdaTs
cumsonom R”).

6) [ToxasaTh, 4TO B E€BKJIMAOBOM npocTpaHctBe R” kamo-
HHYeCKHi Gasnc (cM. § 3 1. 3) sBIAETCA OPTOHOPMUPOBAHHBIM.

B) Hamuc: B0 Korm — 0 JUIS €BK-
yujoBa mpocTpaHcrea R".

1) HanmcaTh HepaBeHCTBA TPEYTONBHAKA B ¢BKIMIOBOM MDO-
cTpaHctBe R™

4.63. TMycts x=(xy, x;) # y=(y1, y2) -NPOH3BOIBHBIE BEK-
Tops! apaMeTHYeckoro npoctpancTsa R2. [TokasaTs, 4TO CKaAp-
HOe npousBefeHHe B R? MOXHO ONpenesdTh  CrEAYIOLMMU
cnoco6am:

a) }x, y;= 2,91+ 5%2933

6) (x, p)=X101 X102 +X2V1 +X2p2

BekTopoB  x=(1,
S, 1) KaXIbiM W3 YKa3aHHLIX CnocoGos.

464 Jlokas3aTs, 4TO B MPOCTPAHCTBE ¥, MHOTOWIECHOB CTeTe-
HH <n—1 CKANSPHOE NPOW3BENEHHE MHOIOWIEHOB

u

pl)=aotayt+..+a, """

q()=bo+byt+ . ..+b, 1" !
MOXHO ONpENENHTs CriocoGamu:
» @)=aobo+a1by+ ...+ 8y-1byy;
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6) (p. 9)= ): p(6)q(n), 11, -..r t,—POM3BONLHEIE  TIOMAPHO

pasTHIHLIE neummensﬂue HHCTA.
PG/ CEATADEOE MPCESSEISHNE MHOTOUMHOR p(2~ L+t+02
nqlt)= =1—2024313 KaXbIM U3 YKA3AHHBIX CI0COGOB (n=4), ecnu
p cydae 6) H=-2, Hh=—1, 3=1, 1,=2.

4.65. a) [lokazaTs, 41O B Be Cy 01 COOT

(3 giz}f(’lg(i)'f'

3amAeT CKAISPHOE TPOM3BENCHNE

6) Hammcarts Bo Komu— 0 I 3TOro
NpOCTPAHCTBA.

B) HammcaTs HEpaBeHCTBA TpEyrOJBHHKA JUIS 5TOIO TIPO-
CTpaHCTBa

TIpAMEHATS TPOTECC OPTOTORANMIALMM K CICAYIOUMHM CH-
cTeMaM BEKTOPOB EBKMHIOBAa MpocrpaHcTBa R” (CO CKalsiPHBIM
npousBenieneM u3 samaun 4.62, a)):

4.66. fi=(1, —2,2), f,=(—1,0, ~1), fs=(5 —3.

< [onaraem e,

7).

1, -2, 2 Bextop e e » e e:~

Tax Kak (f2, &)= 3, (e, e1)=9, =(f3, 20/(2.,2;)*»

watenso, e;=(—2/3, ~3J3, 1/3) Hakone:

Jle cacayrowel  iMHelnol  KoMOHHaIuH: e:

won cxamspine mpormencis (7 &)= 3 (fy
MM 3HaucHMs  koadduunenron ¢! ‘,Z’ =]

Bl efen e =1 Crezonarencid, ey=(6, —

(Ve,.
3. Creno-

467. fi= 1L 1), =33, -1, —1) )
4ssf,§2,13)/2(41,1,1)f‘(31,1o)
4.69. fi=(1, 2, 2, 1), fo=(1, 1 )/,/(328 ~1).

4.70%. L—2 L3, ~1) fi=(7 4, 3, —=3), fi=(1, 1, —6, 0),
fi=(5. 7,7,

l'lpnMeHsm npoueoc OpTOTOHATH3AIMH, [OCTPOUTH OPTOrO-
HANBHBIH  Ga3nC  NOANPOCTPANCTBA, HATAHYTOrO HA JAHHYO
CHCTEMY BEKTOPOB B €BK/IMJOBOM MpocTpancTBe R”:

471 £;=(1, 2, 2, rl,/‘z=il, 1, =5, 3), f3=(3, 2, 8, —7).

4.72. fy=! =1), £2=(7, 4, 3, =3), =L, 1, -6, 0),
fLi=(5, 1, 7,

ITpoBepuTh OPTOIOHAIBHOCTE CREAYIOLIMX CHCTEM BEKTOPOB
B €BKIMAOBOM NpOCTpaHCTBE R” W JONONHMTH MX IO Op-
TOrOHaNBHEIX 6a3MCOB:

413% e =(l, =2, 1, 3) =0, L =3, 1)

474 e,=(1, 1, 1. 1, 1), e;=(I, 0, 0, 1, -2), ex=(2, 1,
~1, 2).

475, e, =(23, 13, 23), ex=(1/3, 2/3 2/3).
476. ey=(1, 1, 1, 2), e;=(1, 2, 3, -
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4.77. Tlycrs, L—JmwieifHoe MONMMPOCTPAKCTBO B &, Jlokasary,
uTO:

a) moboit BeKTOp X€&, OJIHO3MAYHO INPEACTABMM B Bupe
x=p+z. tne pel wm z oproromanes x L (» mHasmiBaercy
0pMO2OHANLHOI NpOeKuueii BEKTOPA X HA L, a z— 0pmo2onanstoy
cocmagasmiowell X OTHOCUTENBHO L) .

6) ecnu B=(ey, ..., e)—6asuc L, roy= Y, e, re koadduun-

-1

EHTBI ¢, i=1, 2, ..., k, O[HO3HAYHO HAXO/STCA U3 CUCTEMbI yPaBHEHH

x

L (e e)e

Hcnomesys pesvmsTar sagasm 4.77, malfth oproromamemyio
TPOCKTINIO ¥ W OWTOTOHATHHYIO COCTARNSIONIYIO Z BEKTOPA X Ha
nHMeiroe TCANPOCTPAGCTBO L CBKIWNIOBA TpOCTPaHCTBa R
x=(—3, 5 9, 3), L HaTSHYyTO ma BCKTOPHL. &=
L1), e=(2, =1, 1. 1), es=(2, —7. —1,
x=(@. —1, —3, 4), L waTsHYTO HA BCKTOPBL €=
L1). e=(1, 2, 2, —1). ex=(1, 0, 0, 3).
x=(5, 2, =2, 2), L HaTAMyTO Ha BEKTOPBL €=
=2, 1.1, =1 ex=(1, 1, 3. 0), ex=(1, 2, 8,

481. [lokasarh. 4TO B JeHCTBHTENLHCM EBKIMIOBOM IIPO-
CTpaHcTBe CupaBenmipa Teopema Ilmparopa, a rakxe eif 06-
paTHAaA: [Ba BEKTOPA X W ) OPYOTOHANbELI TOTZA W TONBKO
Torma, kora |x—y|?=|x|2+|p|2

4.82*. JlokasaTh, 40 Teopema ITndaropa ocraercs cnpasemuiu-
BOIf # B YHHTAPHOM NPOCTPAHCTRE: €CITH BeKTOPBE X M p OPTOrOHAM:-
spt, 10 | x—p 2= x| *+| y| % Ilokasath BMecTe ¢ TeM, 470 0BpaTHOE
Kk Teopeme Kludaropa yTeepxenue B ITOM CIyyac HEBEPHO.

§ 2. Jlunciinie onepaTopnt

1. AnreGpa munciimbix onepaTopoR. Jluneinbis Onepamopost B THRE-
How npocrpmicrse ¥ wewideren semoe otofpaxene i 2
¢ 5. crovicTeaM

APx)=hAx u  A(x+y)=Ax+Ay.

onepatop B o Be
smc.  Pasig

Ly w B=(er,
BeKTOpEL A€y, n no Cawcy B

Aey=0a58y+ ...+ e, k=1,
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A1
Torfa MaTpHIR
I
ay,
az

@i
s

A=

Gy Gn2 .
{atbAeTCS vampuyels onepamopa A 6 Gusue B MArpruy_otepaiopa
GyAcM  MiOCda 030Jataib ladke CHMsvaoM [A] min [A], eum
CYLCCTBCHHO, O heaoM OadiCe MACT pe
Su,l.mm:m Maipuilbl OllLw10p OfijC: sercs OHO3HAYHO, @ HMEHHO,
ecmm x, =X, Tac Y— 0. 230usl KOUP/HMIAT BEKIOPOS X,
yu A—Marphua oncpaiopa A B Gusice D.

fyere A W A’ —Maipuub oncpaiopa A B Gasmcax B u B/,
a T=Ty—g —MATPHUA LCLoXOMA 01 Budiea B K Oasicy B Tora
GOpMYTia_ TpeoBpAORAHHN  Mal HIbI ONCPAIODA TIPH  peoBpazOBAkiLA
Gasuca WMeeT Bun

=T7'4T. m

Opumep 1. B Gawnce B=(i, j, k) HaTICAT: MTpHLY OnepTOp
npoeKTHpOBaKKA P, ha mmcxncn, o X+y+z
<Onepatop npoex o M
P The R tOL OHATORAS RPOCKEFI. SEAMOPS % ) TIOCLOTE
o Hwcem

" (mx)
jnl~ T Hnl?

e n——nan.«mnHuu BEKTOp IIOCKOCTH o, B paccuarpiBaeMom crywac
+k W, "CIC/IOBATEMLHO,

Pox=X—X,=X—up,x-= n

oTkyna
23 =13 —13
23 —13}. =
13 —1/3 2/3
Han B ¢
TIPOCT pAKCTBE ', BBOANTCH anmyneumc oncpam:
ay mml(cuuc onepatopo”  (A+Bjx=Ax+-Bx; npu  3TOM
{4+B)=a+

nalL yMan(elme onepatopos wa awcna: (hA)r=A(Ax) nps srom
o ywioXciHe onepatopos: (4B)x=A(Bx) upn 1o [AB]=AB.
Qs . oncparopy d Baowmectos onparop A Taxo, w0
AAZATAZE, tne onepatop, pea o
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nectaenrioe oToGpaxenwe, Onepatop A mveer ofpatimiii (1 B 9Tom
CIy4ae HA3BIBACTCS HEGLIPONCOCHHBIAM) B TOM W TONBKO TOM Ciyyae,
Ezrg?] oro_prarputa A mHepmpoXzena (B JoGoM Gasuce); MPH 3ToM

B sanavax 4.83—4.89 ycraHoButb, Kakue M3 3aJaHHBIX
oTobpaxceHuil mpocTpaHcTBa ¥ B CeOst ABNAIOTCH JIMHEHHBIMM
ONepaTOpamu; BHIIHCATH MX MATPHIbl B MPSMOYTONBHOM Gasuce
B=(, j, k).

4.83. Ax=)x, h— QUKCHpOBAHHOE YHCIIO.

4.84. Ax=XAx+a, L ¥ a GUKCHPOBAHBI.

485, Ax=(x, e)e, rac e —3ajauublii EIMHUMHBLA BEKTOp.
BuISICHUTE TEOMETPHHECKHIT CMBICTT 3TOr0 OTOGPAXCHHS.

4.86. Ax=[a, x], a -QuxcupoBambIl BexTOp.
a. x)x, a— duxcupoBanmbLt Bexrop
4.88**. Ule, @)—or P Ha
YION @ BOKDYI OCH, 3a/iABAEMOH €IMHUUIBIM aexmpom e
4.89. Ecmy x=xi+yj+zk, 1O
Ax=(y+z)i+(2x+2)j+(3x—y+2)k.

B samavax 4.90 -4.95 ycraHOBMTB, KAKME M3 3aJaHHBIX
orobpaxenuit npocTpauctsa apupmeruuecknx sexropos R B ce-
st SIBNSIOTCS JIMHEHHBIMU ONEPATOPAMY; BBITHCATL MX MAaTPHIb!
B KaHOHWYECKOM Gasmce.

4.90. Ax=(x+x3, 2X;+x3, 3% —X,+X3).

491 Ax=(x;, x;+1, x3+2).

492. A 0, x;—x3, 0).

493, Ax=(x;+2x;+2x3, —3x2+x3, 2x,+3x3).

4.94. Ax=(3x;+x3, X;—2%;— X3, 3X;+2x3).

4.95. Ax=(3x;+5x3, X +x3+1, 3x2—6x3).

B nmpocrpanctee R*® 3ajambl [Ba JMHEHHEIX omepaTopa
A u B. Haitru matpuny [C] mumeiinoro oneparopa C=AB—BA
M ero sBHGI BHT B KaHOHMYeckom Gasnce R3:

4.96. Ax=(2x;, —2x;+43x,+2x3, 4x;—X;+45x3),

Bx=(—3x;+X3. 2x3+X3, —xz+3x3).
<Tax kak Ae,=(0. —2. 4), de;=(2, 3, —1), Aex=(0. 2. 5} u Bey=(—3,
0, 0), Be,—(0, { i), % {1, & 3), ) Aes=(0. 2. 5w Ber=(

2

0o 2 0 -3 01
-2 32, B=| 0 21
4 -1 5 0 -1 3
Hasee,
o 4 2 4 -7 3
AB=[ 6 4 7| BA=|0 5 9
—12 -7 18 14 —6 13



A

nné\my

To OMPE/IETCIMIO MATPHIBI JHACHFHOTO OTEPATOPA B KAHOHHHCCKOM
Gasnce R” co CTOONM SBIMOTCS HAGOPAMHM  KOMIOHCHT - 06PA30B
Ga3UCHBIX BCKTOPOB, T. C.

-4 11 -3
[C]:AB—BA:{ 6 —1 —).

—26 —1 5)

Cey=(—4, 6, —26), Ce,=(I1, 1, —1), Cey=(—3, -2, 5).
Ortcrona naxomum
Cx=C(xse,+ X362+ X3¢3)=x1Cey +x,Cer+ x3Ces =
=(—4x+11x2—3x3, 6x;—X,—2x3, —26x;—x+5%3). &

497, Ax=(Tr;+4x5, 4x,—9%5, 3x+Y),
=(xp—6x3, 3x;+7x3, X1+X3—X3).
4.98. Ax=(2x;—x2+45x3, x1+4x3—x3, 3x;—5x,+2x;3),
Bx=(x;+4x,+3x3, 2x;+x3, 3x,—
3y +x;—2x3, 3x,—2x;+4x3, —3x;+5x;—x3),
(251 +x2, X3+ x4+2%3, —x1+2X3+X3).
4100, Ax=(3x;+xp+x3, 20 +xa 205, x4 200+ 3x),
=(x+X;—x3, 2X;—Xz+X3, Xp+X5)

B 3apagax 4.101--4.105 HaliTH MATpMII yKXa3aHHBIX JHHEH-
HbIX OnepaTopos A, JefiCTBYIOUMX B TpOCTpaucTee ¥ 3, B Gasuce
B’ u3 3apaum 4.18

4.101. Ax=[a, x], a-duxcupoBanmbii BexTOp.

—ayi+ay+ask. Tora MaTpWIA THRCHHOTO ONCPATOPA
A x Gazuce B=(i, j, k) umeer Bujx (cm. 3amauy 4.86):

0 —a a
[Als=| @ 0 -a
0

—a a

Marprua nepexonia n3 Gasvica B B Gaswe B Gruna Haiisena b 3anaue 4.18:
1o 0
Tow=|0 cosp —sing
0 sing cos
Tak kak
too 0
Talw=|0 cosq sing],
0 —sing cose
17



7o, uenomays opmyaty (1), Haxomm

[4)e =Tiks [A]s Tow = /
10 0 0 —a;  a)\ {1 0 o/
0 sme cos¢/\—a, a 0 /\0 —smo cose
0 —a3C08 Q+a; SN Qa3 S Q+a, cos @
—as s ©—a; cos ¢ o 0

4102, Ax=DXx, h— QUKCHPOBAHHOE HHCIO.
4.103. Ax=(x, e)e, TIe e -3aLaHHBI EIUHHYHLIH BEKTOP.
4.104. Ax=(a, x)x, a— QUKCHPOBAHHBII BCKTOP.

3

4.105. A=Ufe, o) w3 samaum 4.88, Qo=3; cosa=

cos p=cos y=—
=COS Pp=COSY=—=.
V3
4.106. B %, 3aman THHeHHBI omepaTtop A, MaTpuma Ko-
TOporo B HexoTopoM Gasuce B=(e;, e,, es, e,,) paBHa

12 o1
30 -1 2
A=y 5 31
12 13

Haiitn MaTpuiy 2Toro onepatopa B Oa3sucax:

€1, €3, €2, €s);
6) B'=(e;, e;+e;, er+ertes, eitertestes)
4.107. B ¥, 3ajanbl jpa Oasuca:
B’ e =8¢, —6e,+7e3, ey=—16e,+7Te;—13e3,
e3=9;—3e,+7es,
B": ef=e,—2e, ey, e§=3e;—e;+2e;. e5=2e,+es+2e;.
Haitty mMaTpuny omepatopa A B Gasuce B”, eClH ero mMaTpuua
B Gasuce B’ umeer Bun

1 ~18 15
A’z(AI -2 2‘7).
1 =25 22

4.108. B mpoctpanctee %, onepatop A B Gasuce B’
35
4 3

e =e +2e,, e)=2e;+3e; UMEET MATPULY (
B B Gazsuce B": ei=3e,+e,, ej=4e,+2e, uMeer MaTpuly

) . Omneparop

(: g . Haiftu matpuny omepatopa 4+B B Gasuce B”.

172



109. Tlycts p 1)_a,, 1" ... +ay t+ao—HeKOTOpBI MHO-
rouney u A -nuneitubiii onepatop. Paccmotpum onepatop p(A4),
; OIpE/IyIREMBLif  PABEHCTBOM

p(A)=a, A" .. +ayA+aE.
Haiiti Matpuuy oneparopa p(A), ecmi p(t)=3t>—2t+5, a one-
patop A 3amad maTpuueii A= :i
4.110. B npocTpancTee #, 3a7aH JHHEHHBIA oncpaTop mub-

d
(heperMpoBaHUS D—E. Haiitu marpunly 9TOIO omeparopa

B Gasuce:
110 T T Y
(1—t0)? (1=to)"?
6) 1, (r—1). T e o 10€R.
Jloxasatp omepaTtoproe papeHctBo D"=0 (O-—rnyaeeoil onepa-
Top: Ox=0).
4.111. B mpoctpanctse 7, 3amaHo oTobpakeHwe

p(t):i K(t, t)p(r)dr,

roe K(f, T)-  MHOTOUNEH OT [RYX NEpeMEHHBIX, CTENeHb KOTOPOro
no ¢ He mpesocxoaut 3. JlokasaTe, UTO A -— NHHCHHBIH OnepaTop
B P,. Haittn ero matpuuy B Gasuce 1, 1, (2, t* s coyuas,
xorma K(r, t1)=t+.

4.112. B mpocrpanctee Z, 3aiaH0 OTOGpakcHHe

Ap(t)=pft+h),

roe h—Hexkotopoe ¢uxcuposanHoe uMcno. J[loxasate, 4TO
A,,fymueﬁﬂhm omepaTop, M HafTH ero Marpuuy B Gasuce 1,
[AN A

41l3 B npocrpanctse dymxkumit, nupdepeHmmpyeMbix Ha

Beelt ocu, 3ajaHel onepatop Jmddepenmpopanus D=E u ome-

patop A=e™ yMHOXeHust Ha QyRKmmio ™. TIpoBepUTD PaBEHCTBO
DA—-AD=)A.

B sapavax 4.114 4.119 TpeOyercst YCTaHOBUTb, KAKHE H3
3aJIaHHbIX JJHHEHHBIX OMEPATOPOB B ¥ 3 SBISIIOTCH HCBBIPOXKICH-
HBIMH, M HAHTH [UIs HUX SBHbH{ BAQ OOpAaTHBIX ONEPATOPOB
(e— uxcrpopanHbIit BEKTOp €/TMHUYHOM JUTHHBI, a
x=xi+yj+zk).

4114, Ax=\x, ).— QUKCHPOBAHHOE 9HCITO.

4.115. a) Ax=(x, e)e, 6) Ax=[e, x].
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4.116. a) Ax=x—(x, e)e; 6)* Ax=x-2(x, e)e.

4017, Ax=(y+z)i+Qx+z)j+QBx—y+z)k.

4.118. Ax=2zi+(x—z)j+(2x+3z)k.

4.119. 4=Ufe, p)—oneparop NOBOPOTa Ha YrON @ BOKPYr
OCH, 3aJaHHON BEKTOPOM e.

Vera Th, KAKHE M3 33/ i oney’:ampon
B R® SBIISIOTCH HEBBIPOX/IEHRBLIMM, M HATH SBHBIH BUA OOPATHBIX
onepaTopos:

4.120. Ax=(x;—X3+X3, X3, X2).

4121 Ax=(x;+2x3, —x3, 2X3—X3).

4122 Ax=(x,+2x3+2x3, 2x;+X;3—2x3, 2%, —-2x2+X3)

Mitokectho T, Beex BCKTOpoB AX, Xc.. nasbsactes o6pazon
oncpatopa A. MuoectBo N, BCeX BEKTOPOB X€.&, s KOTOPBIX
Ax=0, wasmmactcs sdpom oncpatopa A. OOpa3 H RAPo HREIHOIO

D TomuIpoCT B . Tlpw 5Tom pasmepHocTy,
obpasa  r,=dim 7, Wa3LIBAETCH pancoM, @  pPAIMEPHOCTH  AApa
n,=dim N,—Oegiexmos  onepatopa  A. ~CUpaBCUIMBO  pABEHCTBO
ratn,=n, TAC n -pasMCPHOCTL NpOCTPaHCTBA .

4.123. Omucars 06pa3s M SAPO CNE/YFOUMX JTHHEHALIX Ore-
paTopos, JEHCTBYIOUWMX B MPOCTpaHCTBE ¥ 3:

a) Ax=(x, e)e, [e|=1; 0) Ax=[x, a], a#0.

4.124. Onucate 06pa3 w snpo onepaTopa mmddepenimposa-
uust D, peficTBYIOEro B NpOCTpaHCTBE 7.

B sapauax 4.125—4.127 m1a yKa3aHHBIX JIMHEHHBIX oOf€pa-
TOpOB, ZHeficTBYIOlUMX B NpocTpaHcTee R3, onpenenuts panr
u nedext, a Takke Haiit Gasuchl obpasa M sapa.

4125, Ax=(x,+2%;+X3, X1—X3, X1+X2)
< [lns npe/CTaBIiCHHS apHQMCTHHECKHX BCKTOPOB M 3/IaHHOIO JHHeHl-
HOTO Gasucom 3 R>. B atom
GasHce MATPHIA ONEPATOPA HMEeT BHJL

12 1
A=|1 0 —1I].
11

Tlo onpenenenwto yeT, B ToM M TONLKO TOM Cry4ae, KOTA2
nalinercs BekTop x€R? TaKoil. 41O y=Ax WM. B KOOPJAUHATHOI 3ATMCH,

12 alfx 1 2 1
Y=AX={1 0 —1)|x2]=xi{t]+x,{0]+x5| -1 @
11 oy 1 1 0

Papesctno (2) oswauer, wro obpas T, coBnAjaeT ¢ mmmeliHON
06ONIOKOH CHCTEMEI  CTONIGHOB  MATPRubl  A.  CIIEIOBATEALHO, panr
onepatopa A COBNAJACT C PAHIOM €r0 MATPHIlLI, T. €. PABCH [BYM.
a B kavecrse Gasuca T, moxer Guirh BbiOpan oGoli m3 Gaskcon

174



cuCTeyibl CTONOIOB MaTpuibl A4, Hampamep,

1 2
1}, E;=|0}
i

AnaYornuno x€N, B TOM W TONbKO TOM Ciydae, korma Ax=0.
WM, B )PARHATHOH 3aTHCH,

{

! 12 x| [o
ax={1 0 —1{x|={o] @

11 ol lo
Orciona caayer, 70 AP0 N, COBNAZAET © TOANpOCTRAHCTROM pememuii
omHopomioli  cictemmr  (3), T.e. jedext oncpatopa A pasen

na=n—r,=3—2=1, a B Katecree Gawca B Ny MOXET GwTh BHOpana
ynpamerTaTbEAR | cMcTema  pemciii  cucTemsl  (3).  ampuep.
1
—1f =
1

4.126. Ax=i2x, —Xp—X3, X3—2X2+X3, X;+Xp—2x3).
4127 Ax=(x;+x+X3, X1+X2+X3, Xi+X2+x3).
4.128. [lokasate, 41O onepatop A HEBLIPOXKIEHHbLH TOrza

M TONBKO TOTZia, KOr/Ja €ro JeeKT paseH HyJmo, a, CliefloBaTeNb-

HO, PaHI COBNAJAET C PA3MEPHOCTBIO MPOCTPAHCTBA.

2. C “mcaa u BeKTOphI
Tycts wmcno & w Bektop x€%, x#0, rakosbi, urQ

Ax=1x. @
Torna 4HCHO A HALIBACTCH cOBCMEeNNbLM WuCAON THHEHHOTO OHEpATOpa
A, a sektop x aToro cooTBeT-

CTBYIOUMM COBCTBCHHOMY “4mcily A.
B KOHEHOMEPHOM NpOCTPaHCTBE &, BCKTOpHOE papeictso (4)

(A-LE)X=0, X#O0. ©
Otciona clenyer, 4To wHCTO A oCTh COBCTEEHHOC SHCIO OTCpaTOpa
4 Ton u TOmKo Tou cyuae, Kor det(A—2E)=0, T.c. A ot

Kopeitt, Muorowica p(A)=det(A—AE), Ha3hBACMOTO Xapaxmepucmuec-
Kunozosscuon_oeparopa A. “Tosiobert Koopaunar X ioGoro
Topa, cooT ¥  aucny A, ectb

peuicie i cicrembr (5).

Hpuva % Tlitira, CoBCTOmEY M CoUOTaHHMS ‘BeKTOpBI
OnepaTopa Poy, TPOCKTHPOBANNWS Ha TWIOCKOCTH OXy B NPOCTPANCTRE ¥ -
< 1) Teomerpuueckoe peutenme. Pasenctso Poy,x=hx, x#0, o3nauaer,
4TO OPTOTOHAEHAN MPOCKLHS BCKTOPA X HA MIOCKOCTE OXy KOJLTHHEADHA
camomy mekTopy x. Ho 510 BOMOKNO JIFlib D ABYX CrySas.

2a) Bektop %40 KOMIUianapen msiockocT Ox). s BCeX Takux
BCKTOPOB Pp,, X=X, T.C BCC OHM SBISIOTCA COGCTBCHHBIMH BEKTOpaMM
- uucay A=l

6) Bektop x#0 oproromanci wiockoct Oxy. JIs BCeX Takux
BEKTOPOB Py =0=0-X, T. ¢ BCC OHM HBJSIOTCH COOCTBOHIBIMH BCK-
ropant a Poy,, cooT My mcsy Ay =0
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B wrore sakimiouaeM, uTo onepatop Po,, HMECT MBa cOOCTBOAHBIA
wncra: Ay=1 # A,=U. COOTECTCTBYIOLIMC MM COOCTRCHHBIC BEKTODH:
M=1: dM=xityy, Pz,
7,l=o xlh)=zk, a0,

2) AHATHTHYECKOE pellierie. Ma‘rpnua oneparopa Poy, Bf Opsvo-
yromesiom Gasuce £ =(i, j, k) nmeer

10 0 ’
P=|0 1 Of {
0 0 0
XapaKTepHCTHYCCKOE YpABHCHSHC:
-~ 0 0
det(P-2E)=| 0 1-2 0 —A(1-2)?=
0 0 -2
otkyna =1 u Aru_cnﬁmemme mcna orepatopa
Haiinem
uwncny Ay =1 Tlpu A=1 cucit:Ma (5) npanMan BUL
0 0
(P—E)X= 0 0
DyHJAMCHTANLHAS CHCTEMA pelliermii:
1 0]
E=0|, E,={1],
0] 0/
a ofmee peienne:
Orciona BEKTOpHI,
mﬁcmnmoMy aucry xpl TMcioT BHA
x=xityj,

TIE X W y—TPOMSBONGHBIC SHCIa, HC DABHHIC O[HOBPEMEKHO HYIO.
ANAJOTHSHO PACCMATPWBACTCH Cliydait A, =0. [Tpi 3TOM MOIyHHM

=z,

Ife Z—NPOW3BONLHOE HHCHO, OTIMMHOC OT Hyss. o=

B sanavax 4.129 -4.133 maiitu cobcreemmble WMCHA W CO-
OcTBeHHBIE BEKTOpbl ONEpaTopoB B ¥ 3. Pelwmrh 3TH 3ana4M
TEOMETpHMYECKH, T. €. B HHBAPMAHTHOM (opMe, He CBA3aHHON
¢ BpibopoM kakoro-nubo Gasmca B ¥’z (CM. mpuMep 2, reomer-
puyeckoe pewuenue). Ilocme storo B 3anavax  4.129—4.131
TPOBECTH AHAITHTHYECKOE pEllIeHHE.

4.129. Ax=ax, a— QUKCHPOBANHOE HHCIIO.
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4.133, Ax=x—2(x, )¢ ONEPaTOp 3ePKANBLHOTO OTPAXKEHHS
B IUIOCKOCTH C HOPMATBHBIM BEKTOPOM €.

B 3apauax 4.134--4.143 maiitn cobcreHHblE WHCIa M CO-
GCTBEHHLIC BEKTOPBI JTMHEHHBIX OMEpaTOpOB, 3aJAHHBIX CBOUMY
MATPHLAMM.

2 -1 2 01 0
4134, A=| 5 -3 3|. 4135. A=|-4 4 o]
-1 0 -2 -2 1 2
4 —5 2 1 -3 3
4.136. A=|5 -7 3| 4.137. A=|-2 -6 13
6 —9 4 —4 g
1 -3 4 7 -12 6
4.138. A=[4 -7 8 4.139. A=[10 —19 10|
6 —7 7 12 -2 13
100 2 6 -1l
4.140. A=| 1 2 1] 4.141. A=|1 1 5|
-10 1 12—
1 -3 1 0 -1 0
4142 A=|3 -3 —i|. 4143.4=| 1 1 -2|
3 -5 1 -1 -1 0

4.144. B mpocrpancTee ¥, TEOMETPUYECKHX BEKTOpOB Ha
WIOCKOCTH 3ajaH omepatop nosopora U(g) Ha yron 0<¢<2n
BOKpYr Hauana xoopuuuat. [lpoBepuTh (T€OMETpPHYCCKM M aHa-
JHMTUYECKH), 4TO mpH @#0, m I10T onepaTop He HMeer
COOCTBEHHBIX YMCEN. DTOT NpHMeEpP IMOKA3BIBAET, YTO JIUHEHHBIH
OnepaTop B JEHCTBUTENHHOM MPOCTPAHCTBE MOXET HE WMETh
COBCTBEHHBIX YHMCEN (M COOCTBEHHBIX BEKTOPOB).

4.145. B KOMILTEXCHOM NpocTpancTse &2 onepatop A=A(¢)
3ajaH MaTpuuei

(C_mw Nmp), 0<p<2n

sino  cosg
Haiftu ero cobcteennble wucma u cobcrsennbe exropbl. Cpas-
HUTH TONYYEHHBIE DE3YJLTATHI C pe3yNbTaTamu 3ajaud 4.144,

4.146*. Ilycts omepaTop A, ACHCTBYIOMMH B KOMILIEKCHOM
NpocTpancree £, 3aJal B HEKOTOpOM Gasuce MaTpuuel ¢ Jeii-
CTBUTENBHBIMU JJIEMEHTaMH. Jloxas3aTh, 4TO:
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a) ecnu A COBCTBEHHOE 4MCIO. TO A-- Takke coBCTHCHHO
HHCIIO;

6) ecnu X —cronber;, KoOpAMHAT COGCTBEHHOIO Opa,
cootseTCTBYyIOLero cobersenHoMy wHeity A, TO X -fcronGey
KOOPAHHAT COOCTBEHHOIO BEKTOPA, COOTBETCTBYIOILEIO ¢OOCTBeH-
HOMy WHCITY A.

4.147*. B KOMIJIEKCHOM NpPOCTPaHCTBe ¥3 HaliTh cobcTBen-
HHlE 9YHCTa M COGCTBCHHBIC BCKTOPHI JIHHCHHOIO OTEPATOpa,
341aHHOTO  BEILIECTBEHHON MaTpHIICH

4 =57
A= 1 -4 9
-4 0§

4.148. IlokasaTh, YTO €CITH X—COGCTBEHHBIH BCKTOp Ore-
patopa A, COOTBE1CTBYIOIMIT COBCTBEHHOMY HHMCIy A, TO OH
smisiercsi  COOCTBCHHLIM  BeKTOpoM  omepatopa  p(d)=
=a, A" '+...+a;A+asE, CcoOTBCTCTBYIOMMM  COBCTBEHHOMY
wnerny p(A).

4.149. Jloxkazath, ¥TO:

a) onepatop A umcer oBpaTHbi B rOM M TONBKO B TOM
cllydae, KOrJa OH HC HMEET HYJNEBBIX COOCTBEHHDLIX 4HCEIT;

6) ecin onepatop A Mmeer obpatHbii, To 4 1 A ' umeroT
oamn M Te xe cobcrBennbie BekTopel Kak cpsisaHbl Mexay
coboii cOGCTBEHHBIC HMCIIA ITHX ONepaTopop?

3. Jiunciinbic
wuem. ITycts A JTHHEHHBI oncpdmp, .L\CHCTByroLunu B TPOCTPAHCTBE
onepatop A* RasbiBa-
€TcR conprocenmn K om'pamop} A, com gna MOGHX BCKTOPOB X,
) BHINOJHACTCH PABCHCTBO

(Ax. y)=(x, A*y).

Jlns Besikoro omepaTopa A compskeHHBIH omeparop A* cymecisyer
W eammcrnen.
Ecin oneparop A b OpTOHOPMMPOBANIIOM GA3iCe HMECT MaTpHIY
A=(a,), To compmxenhuiii oncpatop A* B Tom e Gasiice umeer
sty A°=(ag) e a =g, Carpua 4+ vamacics conpeao
K matpue A). B wacTHOM Clywae epkHfona TpocTpancTsa A*=A'.
Tpunmecp 3 it onepatop . A-Gabés B Gamce
Weafel: e ), macer srTHY

11 3
[Ale=[0 5 ~1
2. 7 =3
thecmo, uto €\=e,+2e;te; er=e,+e;+2e; eh=e;+e; u Gauc
B (e, €, 4.’3) ()pTOH(prMpmiaH HaiiTh MaTpmily CONPSKEHHOro Ofe-
patopa A*
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< Tak\kak Gasuc B’ He OpTOHOPMEpOBaH (NpOBCPLIE!), TO, uTOGE
BoCTOMAQNATCH YINCXTEHICM 0 CBAM MATDHIL OTEpaTOpoD Aw A*,
Heobxodmo Haiitn Matphy [A |

11 -2 2 0
Ty.p=[2 1 1, -1 1)
12 ¢ 3 -1 =1
- crenosatenuiio,
' 2 -3 7 2 6 6
[A)i=Tele [A]e Te =6 —4 6|, [4¥]a=[-3 -4 —3|
6 —5 5 76 5
OTCioNa OKOHYATENLHO TONYHACM:
-3 -3 18
[4¥]e=Tsln [4*]o Toa=| 30 30 14] =
26 21 9

4.150, [okasatb, 4TO Omepamms ¥ mepexoga OT ONEPATOPa
A x conpsxeHHOMY A* obnajaeT CleAyIOnIMME CBOHCTBAMME:
a) (4%)+=4
< 3amMUICM 1ETOUKY DABCHCTB, BEPHBIX A JHOGHIX BEKTOOB X U Y,

(45 2)=(x 4*)=(A . =0 (45 5)=(47)" 5, 5)~(47)" 5 9,
T.¢ (A%, )=((A*)* x,y). Orciona, n cnay mpousmOTLHOCTH KEKTOPOR
x, y, nonysacm A= (Af (nokasate moapobuce!) £

6) A+B)‘~A‘+B* 8) (AB)*=B*4% 1) (xA)*=ud¥;

1) (A7Y)*=(4*"", ecym A HeBLIPOX/CH.

Jlunefiusii  onepatrop 4 B Gasnce B'=(e}, ..., ;) umeer
maTpuny A. Haiitm matpany conpsbkeHHoro onepatopa A4*
B TOM Xe Gasuce B, eClM BeKTOPLI €}, .. €, 331aHb CTONOHAMA
CBOMX KOOPIMHAT B HEKOTOPOM OPTOHOPMHpPOBaHHOM Gasuce B=
=(eys -o» &)

) el )
4152, A:((Iz)é :D E'.s(%), E;:(i), Eg:((‘;)_

1

11 - 1 0
4.153. A:(l € 52), g=e?d, E',:(l), E;:(l),
1 e’ 1 1
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B npoCTpaBCTBE MHOTOWICHOB %5 3aaHO cKanance/{pom.
Be/ICHAE

(f, 8)=aobo+asby+asbs, ©
e f(t)=ay+at+a,. g(t)=bo+byt+b,r*. Haittn matpumy
oneparopa mudp D:% u 0 omepa-

Topa D* B Gasuce B:
|
4154, %:Gﬂ LP »z’+1z)

2 2 2
4.155. 93:(1, 1, 31 L

2 2

4.156. HaiiTH CONpSKCHHEIA omepaTop Ui MOBOPOTA €BK-
JMAOBOH MOCKOCTH HA yrofi @ BOKPYr Hadana KOOpAWHAT
TIPOTHB 4acOBOH CTPENKH.

4.157. Tlycrs Oxy—JekapToBa MpAMOYIOJIbHAS —CHCTEMa
KOOP/IMHAT Ha TUIOCKOCTH M A-- ONCPaTOp TPOEKTHPOBAHHA Ha
och Ox mapamnensHo mpsmoi [ ax+by=0 (a#0). Haittu
MaTpPHIly CONpSDKEHHOIO omepaTopa A*.

4.158. Tlycrs Oxy—pOekapToBa TUPSMOYTOJILHAS CHCTeMa
KOOPAMRAT Ha MIOCKOCTH H A—OUEPaTop OTPAXEHHs Touek
TITOCKOCTH OTHOCHTENILHO npsMoil F ax+by=0. Haiitn maTpruy
onepatopa A*

Tlonsitie o MOXeT Gutth ucriong pu
: cucrem ypa-
Femmt, Tiycrs AK— B NETpAR Saich TokoH CROTEMS,  TEIEM
m=n. Totna X u B—crobusl KOOPAMHAT COOTHETCTBYIOMX apH(-
METHUCCKHX BEKTOPOB B Gaice
R', a KuypatnoR MaTpAue A4 n OTOM e Gasice COOTROTCTRYCT
nexoTopuili TMHCHHMI onepatop A: R'—R'. Cuctema A*X=0, I
A® " MATpHIIA COMpRXCHHOTO OTicpaTopa A* B KAHOHWYCCKOM GANCC.
cucrenoil. Bepra cenytonas
Tcopema ®pearonnMa: dan mozo umobsl cucmema AX=B
u cmoiGey B 6ut

Ko 6cem it cucmensi.

4.159**. JloxasaTh Teopemy Ppenronpma.

Hcnos3ys: TeopeMy ®peirofibma, HCCIIENOBATh COBMECTHOCTE
cucteM 7 i
4.160. 3x,+2x,+ X3

Tx,+6x,+5x;
5xy+4x,+3x,

4.161. x,+x,+x3

4162 2x;+X,—2x; 4.163. x,+x,+Xx;3
x,—2x1+x, X+ x+x3=1,
—2x,+x1+x3—l X +xp+x3=1.
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a.164%, JHoxasats ansTepHaTHBY ®Ppearolpma:
mbo cucremMa AX=B coBMecTHa mpH oGOl NpaBoll wacTm
B. mu6o conpsbkeHHas oAHOpOiHas cucreMa A*X=0 mnMmeer
HCHYJICBRIE DELICHHS.

4.165. Kaxue u3 cHcrem it y
B 3anavax 4.160—4.163. cosmectsnl npu JroGoii npasel yacTH?

Jlumeiiubii onepatop H B NMPOCTPAHCTBE CO CKANADHLIM TPOH3BE/IC-
FHCM HA3HIBACTCA camoconpaycennmin. ccam He=H". CaMocompsKeHHb
OTCPATOP B yHHTapHOM (CRKWIOBOM) MPOCTPAHCTBE HASLIBACTCH TAIOKE
apumoseass (cusmempuurian). JUns TOro u1obui_oncpatop A Gun
M [10CTATOYHO, YTOGEI B JHO-
Gom ‘OPTOHOPMHPOBAHHOM Gaanice ero marpuna A=(a,) ynowneropsina
COOTHOMICHINO =,y (a,=a,). TakMe MATDWINA  HAILIBAIOTCH  9p-
MUMOCRMU (CUMACTAPUNIBIAL).

Jlnuciinmiii onepatop U B yWWTapHOM (EBKIIWIOBOM) MPOCTpAHCTBE

ccam

UU*=U*U=E, t.e. U*=U'

Jitn TOro wToGh OncpaTop A 6bin  YHWTapHLIM (OPTOTOHAILHEIM)
IECOROINO H_JOCTATOwWO, IO B OGN OPTOOpMMPOS:uion
Gaswce ero_ saputia A= (a Y/IORIETBODSIIA COOTHOMICHHIO =A*
(A" '=A"). Taxvie marpu

4.166. Jlokasats cBOiicTBA  Camy ©
oneparopa:

a) CcOOCTBCHHBIE YHCIIA NEHCTBHICHBHBY;

6) COBCTBEHHBIC BEKTOPBI, COOTBETCTBYIOIUME —Pa3JIHMHbIM
COGCTBEHHBIM 4HCIIAM, OPTOrOHAJIHEL

4.167. [lokasaTh Cie[yiOliHe CBOHCTBA YHMHTAPHOIO Omepa-
Topa:

a) COGCTBEMHEIE YMCNA TIO MOJYJIO DAaBHBI CHMHHIE,

6) ans rtoro uToObl NHHEHHBI onepaTtop GbLT YHUTAapHBIM,
HCOOXOIMMO M JIOCTATOYHO, 4YTOGH OH TEpEBOMMII OPTOHOP~
MHEpOBanHblii Ga3uC CHOBA B OPTOHOPMHPOBAHHBIA Ga3uc;

B) YHUTAPHBIif ONepaTop CKaIsIpHOE

1) YHWTapHBIi ONCPAaTOp COXPAHSCT JUMHEL BCKTOPOB,

4.168. Tlokaszath, 4TO B NPOCTPAHCTBE ¥ 3 Cleayloule
OTIEpPATOPHI  ABJIAIOTCS CHMMETPRYHEIME:

a) Ax=Ax, A— dMKCHPOBAHHOE HHCIIO:

6) Ax=(x, )e, |e|

B) Ax=x—(x, )¢, |e]=1.

4.169. Moka3ath, 4T0 B NMPOCTPAHCTBE MHOTOWIEHOB #; €O
CKaJIAPHBIM TPOM3BE/IcHHEM (6) Clieayrollliie OnepaTops! SBJIAIOTCH
CHMMCTPHHHBIMH:

9 100105 & 1= ().
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4.170. Tlokasats, 4To B TmpocTpancrse ¥, oneparop Ufe, ¢
TOBOpOTa Ha YIOJ ¢ BOKpPYT OCH, 3a[aHHOH C[MHMYHBIM pey.
TOpoM e (cM. 3amauy 4.88), sBNSETCS OPTOrOHATBHBIM

4.171. Tlokasate, 910 onepaTopbl 3asau 4.168 sBasiorcy
OpPTOT OHAJILHBIMH.

4. 11, MaTpH K /HAroHa ThHomy
suny. Ecmn oncpatop A, uuﬁauymmuu B mpocTpanctie &, Mcer
" RGN0 RESAICANGX COUCTIEHUX. WCKIOPON €1y €3, .o €m S00THET
CTBYIOUWX COBCTRCHHEIM WHCIAM Aty A2, oy Ay TO B 6230CE 73ty
SEYpUR, NATIANIE OHCDHTOpal A Wik FHATOHars Nl B

M 0
£
@)
0 .

Tpunep 4. Mpupect Marpuny A JMHCHKOTO OCpaTopa K -
OHATLIOMY BWIY M HAHTH COOTBCTCTRYIOWWi GasC, comt

12 0
0 2 o0
-2 -2 -1

< XapakTepucruscckoe ypanseiie
1~ 2 0
det(A-AE)=| 0 2- 0 =(-2)(1-2%)=0
2 =2 —1-%

et Kopi Ay=2, hy=1, hy=—1. CICHOBATENEHO, MATPWII MOXeT
LT, NpHBC/ICHA K JMATOHANLHOMY BHJly. HAXOMHM COOTBETCTBYIOUUC
coberacHumc BexTophi. Tpw =2 cuctema (5) UpHHEMACT BUI:

0 0
0flx|={0])
3 0

wnw
—xi4+2x, =0,
—2x;—2x,—3x3 =0.

DynIAMEHTATLHAN CHCTEMA PCliCHIi COCTONT W3 OO0 Bextopa By =
1,) —2)T. Ananoruwino, npn A= cuctema (5) NpHHHMAET Bux

o 2 offx)| [0 .
£) X | _ 2
(A-E)X= _(21 7; 72 2 8 W o _2y,o0

M3 5T0ii CHCTEMBI HaxOZMM BTOPOil coGCTBenHbii BekTop Ey=(1, 0, —~ D™
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Hakonen, npu hA=—1 3 CHCTeMBI

2 2 0\[x) [o
(aeyx={ 0 3 0lln]=lo} wm WH=Z0
=2 =2 0/\xs 0 20

JaxoiuM TpeTuil cobeTnennbiii sektop Ex=(0, 0, DT,

aiineansic vextopht Ey, Ea, Ey  00pasyioT MCKOMEi Gaskc,
& KOTOpOM MaTpHIE A JTHiCH
JMATOHATHHLI DI

0 0
1 0|
0 -t

2
0
0

B 3amavax 4.172—4.179 BLISCHWTH, KaKHe M3 32JaHHBIX
MATPUI JIAHEHHBIX ONEPATOPOB MOXKHO JHATOHATH3MPOBATEH Te-
pexooM K HoBoMy Gasucy. Haiirm sror Gasuc M coorsercT-
BYIOLYIO €My AMArOHJbyl0 HOPMY MATPHULL

4172. ({1 1 2 3 4.173. 010 0
022 4 001 0
001 =2F 000 1
000 2 -6 1 7 -

ar7a (111 4175 2 -1 2
1 1 5 -3 3
T -1 0 -2

4176, (12 0 112 a7 (-1 3 -1
01 0 -3 5 -1
12 0 12 -3 3 1

4178 [t 1t 1\ 4179. {0 0 0 1
1 -1 -1 0010
1 -1 1 -1 0100
1 -1 -1 I 1000

4.180". Bouycnutn 4™, ecma:

pa(i ) 03 2

BoramcmTs:
s
4181 (17 6} 4182 (4 3 -3 e
3 —12)° 23 -2
4 4 -3
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Marpiiia A CAMOCONDSACHHOIO ONICPHTOpA BCETia  TPHBOJL

K JMATOHAJLHOMY Biidy. VIDH 3TOM, HCHG.bsys TONSTHE yuumpm}!
OMCPaTOp4, € MOXHO UPE/CIABHTE B BHAC

A=UDU™,

e U marpuia ocymiec Hepexay
OF MCXO/HOLY Ga3HCa K DASMCY M3 LuOCFBEHABIX BEKFOPOB OMEPATOp
A, a D— gnaropaabuas matpuna suia (7).

Haiiti 0pTOMOpMHpOBARIIBIA Ga31C W3 COBCTBEHHBIX BEKTOPOY
¥ MaTpHLYy B 3TOM Da3HCe ,Uisl JIHHEUHOTO ONEpaTOpa, 3alaHHOlo
B HEKOTOPOM OPTOHOPMHMpPOBAHHOM OGasuce MaTpuueh A (uc-
KOMbiii 6a3JC ONpeENeH HEOAHO3HAYHO):

1m 2 -8 17 -8 4
4.183. 4= 2 2 10} 4184 A=| -8 17 —4
—8 10 5 4 —4 1l
3 —i 0 112
4.185. A=) i 3 0. 4.186. A={1 1 2
0 0 4 2 2 4

Jas pameOif MATpuIbl A HaWTH [MArOHAJILHYIO MATpHIY
D n yHMpoH)KJ (opToronaneHyio) marpuny U Takwme,
A=UDU

[ 3 242 (3 2=
4.187. A—( szt ) 4.188. A;(”i ; )
1

4

4TO

0 3 2 0
4.189. A= 4 1 0 4.190. A=| -2 4 -2
0 01 0 -2 5
2 2 -2
4191 A= 2 5 -4
2 -4 &

§ 3. Bumseiinbie W KBanpaTHuBble GOpMBL

1. Jinncimste opmbi. TOBOPAT, 4TO B ACHCIBHTSTHHOM STHHEHHOM
HPOCTPAHCTBE & 3dAdHA AUHEUHUR (OpMA, CCITH KAKJIOMY BEKTOpY Xe¥
TOCTARNCHO B COOTBCICTEMC WMCHO f{X). UpPHYEM BLINONHEHB! YCAOBHS

(x)+/0), x,yes,
Srx)=nf(x), xeZ, heR.

JokasaTe, uTo B mpocTpancte ¢ bymkmms f(x), xeZ,
ABNISIeTCs JIMHEitHOi  dopMoit:

4192, f(x)= [x(t)dt, L=Ciapyy x=x(1);

4193, f(x)=X(t), L=Cionsy x=x(1), to€[a, b];
184



4.194. f|x)=(x.4a), ¥=73, ae¥ ;—uKcuposanHbiii Bek-
op-
4105, f(x)=abx, ¥=7"3, a, bc¥ ;— dUKcHpOBARHKIC Bek-

Opbl-

4.19. [(x)=x'(to), Z=Clily. x=x(1), 10€[a, b].

4.197. INlycrb B mpoctpancTe & (ukcuposan  Gasuc
B=ley, ..., €,) Tycrs, pance, fle)=a;, i=1, 2, ., n e
f{x)—wweiinas dopma b &

. a) Jloxasate, uTO f(x Ay Xy eoeF O Xpe TOE Xyy e Xp
- KOOpAMHATH BeKTopa X B Gasmce

6) ClosHamum £ * MHOKeCTBO JHHCHHHX opM f(x), B KO-
TOPOM  BBETEHNI u WA wHcIo
cneyrotM  06pazom:

g=A+f2 ecm Yxe L(g(x)=fi(x)+/2(x));
h=2t, ccm Vre % (h(x)=\f(x))

Jlokazath, 4ro & *-—DpReliHOE TPOCTPAHCTBO.

8) Jowasate, 4o dim .£*=n (npocrparcrBo & * Ha3biBaeTCH
conpancenrsim K TPOCTpaHCTBY &),

4.198. okaszath, 4TO:

a) ecmw x€R". x=(X;, .., X,) To ¢opmyna f(x)=x,
onpenensier Juueinyo gopm

6) BCsKYIO HE PaBHYIO TOXTPCTBCHHO HYJIO JIMHEiHyo dopmy
f(x), xeR”, wamicxkaumm BHIGOPOM 6a3uca MOXHO MPHBECTH
k Buny f(x)=x,, Iae x; —TcpBasi KOOP/IMHATA BEKTOPA X B 3TOM
Gasuce.

2. Bummeiime dopvsi. Uncnosas Qywkiums A(x, pi £ x LR,
SanaNmas M NEHCTBUTENEHOM IMHEAHOM TIDOCTPanCThe #, HaswpaeTcs
Buaeeiinoi hopmoiz, ecii NpH PUKCHPOBAHHOM y OKa HBISETCS JHHEHHOMN

PMOH T X, 4 UPK (HKCHPOBAHROM x— JiMHeitHoii (opmoii To y.
Bununeiinas Hopma HAILIPAETCH Cummempiveckoi., ecnu A(x, y)=A(y, x),
X, ye.#. ECM b TpocTpaHcTRe ¥, (MKCUPOBAH HEKOTOpbI Oasiic

=(e, e,), TO MaTpuua A= %a,,)v a,=Ale,, e,), HazebaeTcs sampuyeit
busuneiinoii opmot A(x, y) B Gasuce B.

JloxasaTsb, 4To B IpocTparcTBe ¢ (QyHKIHs A(X. y)sBrnsercs
Gumncitnoit dopmoit:

4.199. A(x, y)=fi (x) f2(¥), tme fi, fr—mmciiEe dopMmer
B2

4.200. A(x, y)= HK(:, 1) x(s)y(r)dsdr, rtme  L=Capm,

X=x(1)€ Caypt Y= (1)€Campy K(s, t)—HexoTopas HempephiBHAs
Pynxuns JIBYX MEPEMEHHBIX.
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"
4201 A(x,y)= Y ayxy;, rae £=R", x, yeR", A=(a)—
=

HEKOTOpasi MATPHIA.

4.202. Tlyets B mpoctparcTe ., dHKCApOBaN  Gay
B=(ey, ..., &), A(x, y)—Owmneiinas opma B L, u Ale;, ¢ €)=
=a;;. Jlokasars, =rm

a) A(x,y)= }: axipj, tHE X3y yi(6 J=1, 2, .., m)—

KOOPIMHATEL Bmopoﬂ x u y B Dasuce B;

6) comn_A'=(aj;)- maTpuma GummmciiHOM dopmsi A(x, y)
B Gasuce B'=(e}, .., €,), 10 A'=TT AT, tne T=Ty.4—
MaTpuia mepexona or Gasuca B k Gasucy B’

Mycts B npoctpancTBe R® 3ajama  GuuupeiiHas Qopma
A(x,y). Haiitn ee marpuuy B Gasuce B= (e, e, e3), eom
4.203. A(x y)—x,y,+2x1)z+3x3y3, e=(1, 1, 1), e=
=, 1, -
1(1204 A)(x ;)~x,;z+A;ya+r3;,, e;=(1, 0, 0), &= =(1, 1,0),
ex=(1, 1, 1
B mnpoctpanctee R" 3ajana OwmmeiiHas ¢opma  Al(x, y)
B Gasuce B. Haiitn ee marpuny B Gasuce B', ecmm:
4.205. n=4, A(x,y)=xX1y2+X2y3+X3¥a,
1 1 1 1
I T T 1
1 =1 =)
1 -1 -t 1

Ta.o=

4.206. n=2, A(x, y)=X1y1+X1y2+X2y1—X2¥2,

1 1
rea(} 1)

4.207. [loka3ath, 4TO CKaisipHOe MpoM3BeicHue (X, y) B eb-
KNHIOBOM TIPOCTpaHCTBE & sBAsieTcs Ounuuednoil (opmoi.

3. Keanparwmsie opit. Tlyets A(x, y)- CvveTpuscckas Guii-
s o opws” 4L B soronen nonyacres s A(x, 3}

ecm . Tlpu tom A(x,¥)
Ha(’suna)ncﬂ Gmumrmon hopmoid, nu/llzpm;u K KBAApaTHUHOH (hopve
Alx, x]

Ecim B nieficTerTeNsHOM p &, fukeup
HekoToperi Gasuc B=(e;, .. €,), To kBaipatmuHas Qopma A(x,¥)

B oTom Gasnce MMeeT Bua

Apxx)= 3 agmn, )

e A= (a,;)—MaTpulia KpaapaTWuHOH (GOPMbI H X=X, &)+ ...+ Xnln
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Tlycts Gasuce ctibte (1) Knaap: it opmsi
© CORCpRmE EOICIEEE, Ry (i#j), T.e

A(x, x) @)
forna [®) eudons kpanpaTwiOM
pMbi. B uacTHocTH, 2, oy M, TO TORydaEM

fop ccm 0, i=1,
HOPMATOHBIEL 6110 KDR/pATHIHOR ()mpMm A(x, x).

Jns vosKoii xpapatiumoll opMe! yiecrayer TaKoR_Gasie '
5 KOTOPOM OHa HMeeT 1 BUIL

Merom KBaIp: i d)DpMM K y BHAY.

MeTon JlaTpanxa BHAENCHHS NONHLIX KBajpa-
ron Ylyers xwanpatunas (opva 4(x,x) b Gesuce m nieeT e
1) Ecan mee xooQdmwicHTH a, (0pn Keapatax x?), i=l, 2, ..,
pabiEL YO B B TO XC BpeMs (opMa He pastia TR Hymo
T0 OTMHANO OT HYNA XOTS Ber caio mpommeCIe, HATpiNCD 2ay,%1 %,
anommm npeobpaszopanke Gazuca, Npu KOTOPOM KDOpﬂﬂHdTu BEKTOPOB.

cTapom m Howom Gasmcax po opmynam

Xy=xi+x%,
— X3,

"
Torna 2ay; Xy x2= 212 (X7 — X5 )=2a12X% — 2012 X5, ¥ TaK KaK, 60O mpen-
[OROKCHWIO, dyy=dz,=0, TO KOIDWIMCHT TpH X OTIMUEH OT HyJIsL.
Takuw obpasow, Boeria Haiiiercs Takoll 6awmc B, B KOTOpoM
5 3amncn (1) x0T Oni O/uiH KOHXDOHIENT NP KNAAPATE OTIMSEN OT HYJIS.
RAThHETEM CauTAEM, WTO @yy 0. (Ecaw aj, =0, To ovmier
0T HyJist KOO((MHUNEHT PU KBajpaTe KAKOH-HUOY/Ib APYTOH KOOPRHHATI,
W K DACCMATDHBaeMOMY CAYUAt0 MOXHO MPHITH, Miatie JHYMCPOBAB
BCKTODBL €4, €3- vy €y HTO TAKKC ABACTCH HCKOTOPBIM NPCOGPAIOBANKEM
Gasnica.)
PaccMOTpHM WaCTh KBanp: i o, X, T.€

Oy =ay X} 42a12%, X4 o 2810X1 Xy

Honomssn aTy CymMy 0 TOTHOIO KbBajpata:

2

L

The y ccTh ayrebpamveckas CymMma WICHOB, He 3aBHCsigux o7 x;. Ecoa
Tereph caenaTh 3aMeHy

Xy =ay X1+t Gy X,

xj n,

X, =

TO KBaapaTHuHas (QopMa B HOBOM Gasuce TpUMET BAL

1 £ 1
Alx, x)=—x{+ § aipxixj=—x7+4,
apy ni=2 ap
L
B nonyerriolt popMe BLIEJEHO CTAraCMoe — X', @ OCTABUIASCA YacTh
ayy

4, swisercn xeappatnumofi dopmoi B £,.p. Jlanec paccywacHus
NOBTOpAIOTCH M8 KsajpaTmutOR BopMbr A, (ks x) B T. A
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Tipumep | Mcronom Jlarpaioka NPHECCTH K KAHOMMHGCKoyy

BHIly KBAJIPaTHUHYIO (POpMY

. Alx, x)=2x,0x,+4x, x5~ x3—8¢3.

<1 l-¢ npcobpasoBaHHe X;=X3, X;=x|, X3=x3. Toraa nomyumy
A:v»,’fo',x'z+4x'3x'3~8X';.

X3, x3=xi  Tonymn,

2 npeobpasoaime: X X
HOBO® BRIPAKCHHE JUIH xaanpamuuou Lbopmbl

.2
A= x4 xgt Haxsxs—8xy.

3¢ npeobpasosanme: xj
TIPHHIMACT KaHORHUCCKM BUL

Alx, x)=—x77 4 xg7 =205

T ¥F=\342x5, xF=x5, B dopma

Tipn s10m

MeToa cOBCTRCHMBX Bek10poB. Byucs paccwatpuay
KpazpaTHunyio Gopmy (1) B CBRIWIOBOM mpuCTpancTBe R*. Tak
€c MaTpHua @,,) CHMMETPH4HA, TO OHA MOXE! ObITh NPCICIABICHA
B Buge A=UDUT, e D - JMArOHANbHaSi MATPHILA, Ha AMATOMA
KOTOPO# CTOST COBCTBEHHMIC MCHa MalpLs A, & U-—OpTOTORaTbias
Matpuna (oM. T3 W 4 § 2) Croadue watpume U_snamiics
UPAHATAMH HCKOTOPOTO OP1OHOPMAPOBANHOTO Gasica B'=(e,, ..
B KOTOPUM MATPHIIA A BMCET Jial ondabitbili BWA D, B, cncncation
XeaapuThinas GopMa — HCKOMLL s, Coor

KoOp7OHAT

Mpumep 2. Hait
xmnpammym dopmy A‘x x) 6x,+5x,+7x,—4x,x, +4x, x5, BMAH
suty. Hamcars

3TOT KHHQMWAECKMM BHIL
< Matpuua KeajpaTwasoli GOPMB HMeCT BIL

6 -2 2
{2 s5o0
2 07
(Obparms Kak ay (i#]) w3 smworo

BHAA l(nan ATHYHOU nil) CoOCTBEHHBIC YuCTa 9TOH MATPHLb CYT
p P! P
COOTBETCTBYIONIME OPTOHOPMHPOBAHNBIC COBCTHCH"

=3,
Hble aexwpu

23, —173),
23, 2p3),
—3,  2p3)
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4, CTSOBATCIIBHO,

2 -1 2 o2 o2
v=ll 2 2 <1 prllf a1 2 2
H-1 2 2 Il 2 -1 2

g Gasuce B* »(e,, €3, €3) 3apanHas KBajpaTHAHad (BopMa iMeeT BHI
Alx, x)=3x746x3+9x5, a coormercrryiouiee npeoSpatosanye Ko~
OpIHHAT:
x1=(2x1 —x3+2x4)/3,
xp=(2x+2x5—x3)/3,
Xa=(— Xy +2x5+2x3)/3. &
4.208. Jiokasath, 4To BCsKas Keaapatuumas dopma A (x, x)
p eBKIWIOBOM NPOCTPAHCTBE &, MOXET GBITh 3amucana B BHAE
A(x, x)=(Ax.x), rtnme (x, y)—cKanspHoe  MpOH3BeXCHHE
B 6, ¥ A—uexoropulii nHeHHLIA onepaTop.
4.209. Jlokasare, uTo nonspras Gunnuciinas (popma A(x, »)
OIHO3HAYHO ONpENeNAETCH CROEH KBaupaTianol Gopmoit 4(x, x).

MeronoM JlaHrparxa HaiiTH HOPMAJIbHBIM BHI ¥ HEBBIPOX-
JeHHOE K 3TOMY BHZY,
IS CHIE/TYIOIIHX KBAIPATHUHBIX opMm:

4.200. x?45x3—4x342x; x;—4x, X3.

4211 x X2+ X X3+ X3X,.

4.212. 4x?+x34+x3—4x, X, +4x; X3—3x3x3.

Haifru oproroHabHoe Npeofpa3oBanue, MPUBOASILEE Clie~
nyloue  GOPMbS K KAHOHUMSCKOMY BHMiY, M HAIMCATH 3ITOT
KaHOHMYECKHH BUI:

4.213. 11x3 4+ 5x3+2x3+16x, x3 +4x, X3 —20x,X3.

4214, x? 4 x345x3—6x, x5 +2x; X3 —2X3 X3

4215, x}+x34+x3+4dx;x,+4x, X3 +4x, 3.

4216, 17x} +14x3+14x3—4x, X3 —4xy x3—8x2 X5

Koanparuunan Gopws, A(x. x). onperencian o peforauremiion
L

i
onllede/wmmu ccm T BOWOrO € F (x#0)
A(x.x)>0  (<0).
Myers A=(a,)- matpuua xeanparwmoii dopmbi A(x, x) u

G G2 A1
ay an U2y G2 .. Qo
Dy=ay, Dy
az @ .
ny a..z P
“TIOCIIEIOBATCALHOCTD IIBHBX MHHOPOB MATPHIbI

Kpirepsicm TOTOXMTEHHOH OMpE/C/ICHROCTI xmﬂpamqﬂoﬂ opmst
ABISETCS CleAyIOlIee yTBEPHRACHUE (upm epuit Cunbrectpa) dan
7020 umotei keadpamuunas gopma A(x, x) Gbiaa nosoHCUmEIBHO ONpE-

ACHHOU, HEOGXOOUMO U OOCMAMOYHO, YmMobbl 6Ce 2AaBNbIE Muunflb) ee
lmmpuqm A Golau nosowcumensro, m. e. Dy>0, k=1,

189



4.217'. loxasate: 1ns Toro 4TOOBI KBaApaTHuHAs (Opma
A(x x) 6BiIa OTPMHATENBHO OTPEAEIEHHON, HEOOXOMMMO % mo-
craro-mo, urobbl uMenn MecTo Hepaserctsa (—1)*D, >0, k=1,
2,

B samavax 4.218 4224 onpesenuth, KaKUE KBALPATHIHLE
(OPMEL ABNIAOTCH TONOKHTENBHO JMGO OTPHUATENLHO OTPEENen-
HbLIMH, a KaKie HET:

4.218. x}+26x3+10x,x;.

4.219. —x}+2x,x;—4x3.

4.220. x3—15x34+4dx, x5 —2x; X3+6x,x3.

4221, 12 x5~ 12, X3 +6x; 33— 11x —6x3 —6x3.

4.222. 9x}4+6x34+6x3+12x,x;— 10X, x3—2x, X3

4.223. 2x3 4 x, X2+ X1 X3 — 2X2 X3+ 2X, X4

4.224. x?+4x3+4x3+8x5 +8x x4

4.225. Jloka3aTh, 4TO KB4ADAT JUIMHLL BexTopa [x|* B n-
MEPHOM eBKIIHIOBOM TPOCTPARCTBE &, ABJSCTCH MONOKHTENbIG
OMpERENCHHON KBAJPATHYHON (POPMOL.

PRHBIC M TOBEPXHOCTH BTOPOT0 WOSAKS. [Iunepnosepxmocmoro

4. K
719p20 HGPAOKG B CRKIITOBOM TIPOCTPANCTSe R HAWHIRACTCR MIOXCoTR0
Toviex,

A, x)+2(b. x) o= Y ayxx,+2 Y bogt+e=0, [©]
wimt

Ifie B NeBOIl 4ACTH CTOWT MHOTOWIEH BTODOI CTETIeHM OT 7 TCPEMeHHbIX
Xy V2,

3afiata’ KNaccnMEALWM IWIEPNIOBEPXHOCTe!l BTOPOTO NOPAKA CO-
CTOMT B HAXOXJCHWW 12KOTO Gasnca B R, B KOTOpOM [CBas dacth
YPABHEHUN B HOBHIX TIEPEMCHHBIX X', X3, -.., X; WMEET HauGonee npocToii
Bua [ns Toro cHauala MINETCH TAKOE OPTOTOHAJIbHOE NpeobpasoBanHe,

4TO B HOBEIX TEPeMEHHBIX Kpalpatnumas (opma A (x, x)‘ 2 a4y

WivieeT xaronvseckufl L. B oo Gammce ypamscine (3) JamCHIBAETCH
crenyioiM  oGpazom:

2 Nexii+2 Z bixi+e=0,
=

npHYeM He Bee Ay, i=1 ,2, , n, pasubl Hymo. Ecim 2, #0, To nepenocov
HANATA KOODJMHAT MOXHO YHHUTOXHTb JHHERHBUA W1eH.
b\ b b
2 , b i . b
2 + 2 h =ty xpb ot a2k
e " YN

TMocne s1MX npeobpa3oBaHuii Noy4aeM (M3MEHRS HyMepalio TiepemeH-

HBIX, €CIH 9TO HCOGXOIMMO)

DX R BT X bR =0, @)
Vpastcane (4) S KaHONUYeCKUM s
BTOPOIO HOPAIKA
KECTRO TOYK TUTOCKOCTH RZ, YIOBNETBOPSIOUMX YPABHEHHIO
(3), HasbiBaeTCH Kpusdil 6mopo2o nopadka. B ITOM Cllydae KAHOHWYECKOS
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ypABHCRHE (4) MOXCT UPHHHMATE OJWI M3 CICAYIOMMX BUAOD (B
TCPEMERHEIX X, J):

1) Ayx? Mz) w =0 (A, x,,e()
2) Ay x24by=0 Ay #0;
3) ?.xx’+r =0 Ky #0)

Npwscp 3. Hauncars KaHORIMCCKOC ypatcrsc KpHBOK BTOPOrO
nopsAKa.

3x24 10xy+ 3y —2x— 14y —13=0,
ONPEACTHTD €¢ THI ¥ HalTH KAHOHMYECKYIO CHCTEMY KOODP/MHAT.

< MaTpRIa KBaJAPATHYHON 9acTH MHOTOWICHA BTOPOi CICTEHW DaBHA

(; )} Be coBernermae wena: ¥ 1 hy = —2, cobernennte nexTop
1) i 1
(75 75) e=(z ) Bunoman npcodpusomane
WONG V2 V2
1 |
x=—(x4y), y=—p(x-y)
NZ V2
HoyAEM
2, 16
8x'"—2y" ———x+ y—13 -0

VAN

Tak xak A; ¥ A; OTIMMHBLI OT HyNs, TO 1O KakAOH M3 HOBBIX
TCPEMCHHBIX X' M ) MOXKHO BBIIC/UIIb TIOJHBIR KBaZpaT:

8P 2y —8=0, wm x

eCTh Peaym-
P nveeT BUAL

1
—= ()2,
2
1
y=—x"=y")-1,
V2
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a xasomsecxas cnerema mpm..a.~~(ou e e). e

1 i
o2 -1, e.f7:+ =i
\/_ \/J

B 3amauax 4.226—4.231 HAMMCATH KAHOHHYECKOE YPAaBHCHMC
KpHMBO# BTOPOTO NOPA/IKA, ONPE/ENNTE ee THI ¥ RAHTH KaHORHYec-
Kyio CHCTEMy KOOPHMFAT.

4.226. 9x%—4dxy+6y*+ 16x—8y—2=0.

4.227. x*—2xy+y*—10x—6y+25=0.

4.228. 5x%+12xy—22x—12y—19=0.

4.229. 4x2—4xy+y*—6x+3y—4=0.

4.230. 2x2+4xy+ 5y —6x -8y .

4231, x*—4xy+4y? —ax—3y—T7=0.

4.232. Kpupasi Broporo mopsinka ONpEENseTCs YPABHEHHEM.

a) x2=2p+A()?—2x)=0: 6) x2+2hxy+y*—1=0.
OnpepenmiTs €€ THN TIPY M3MEHCHHH mapamerpa A OT —o.
o +oo.

ToueK R, ynoBrer
@), 0 6mMopozo nopsoKa. KaHowrHue -
KOC ypaphcHHe (4) B 3TOM Cfydde TpPHHHMAEeT ONHMH M3 CIEAYHOIINY
BHOB (B TICDEMEHHBIX X, J, 2):

1) Mx? 4Ry 4Rz +e=0 (A A,23#0),

2) hyx?+hyy? 4 bz=0 (Mha0),
3) Mx Ayt de=0 (22 #0),
4) hyx24by=0 (2 #0),
5) hyx?4e=0 (R #0).

TosepxsocTH mnma 1) 5) MBNSIOTCS IHNHHAPAMH (FJUTHITAYCCKHM.
L3 OT TuUa KpWEOM B CeucHMU

TIOCKOCTBI0 z= 0).
Tpumep 4. Hamucars BTO-
poro. mopsKa

4x2 44y? —822 — Oxy+4vz +dzx — 16x— 16y —8z + 72=0,

ONpC/ETHTE Ce THN W HAliTH KAHOHIYECKYIO CHACTEMy KOOPMHAT.
< MaTpiiia KBaJpaTwiHOH 4aCTH MHOFOW/ICHa BTOPOW CTeNCHW paBHd

4 -5 2
~5 4 2 ). Ee cobersenmsic wuncrma: A, =9, hy=-9, 23=0.

2
2’ COBCTREHHLIC BOKTODBL:

1 i
el:(ﬁ- ~$, 0). e

Bunontims npeoGpasosaric

1 1

7
NOEN-ENA

1
= (3X ) +2/27),
A /2



—'; (—3x'+y+2/27),

y
32
1
=—( -4 +/22)
3/2
nostyiaem
9x? -9yt 722" 4 72=0.
cumHra BBINOJIHKTh JIMIL TO TIEPEMEHHOMN

T4 2= —T2(7 — )= —T27".
Bropoe NpeoGpa3oBaHHe KOOPAMHAT WMEET BWI
X=X, y'=y, 2'=r-L

oKy
xoro napaGonouia

P TaKoBO:

—( 3+ +zf:”)+--

i /
-J‘ﬁ(—3x"+y"+2\/lz")+§.
1 . el
2~;ﬁ( — 4y —kﬁ")+3‘

a KaHOHMWCCKaw cHcrema koopmmmal —(07, ey, €5 e3), Te

(2,21 b L
"(aji’i)' «(z )

( 1 1 4 ) (2 2 1)

S\ T ) eS{3p3) B
3,2'3/2" 32 3733

B 3anauax 4.233 -4.240 manuca KaHol
TOBCPXHOCTH BTOPOTO TOPS/IKa, onpcne.vmm ec T W waiT
KAHO! y cany P,

4.233. 7x? +6y +522—4xy 4yz 6x —24y+18z+430=0.

4234, 2x?—Tp* — 4z + dxp+ 20z — 162x +60x— 12y + 122 —
—=90=0.

4.235. 2x24+2)? — 522+ 2xy—2x—4y—4z+2=0.

4.236. 2x2+2y% +322 +4xy +2yz+ 2z2x—4x+6y —2z+3=0.

4.237. 4x?+y*+42% —dxy+4yz—8zx—28x + 2y + 162+45=0.

4.238. 2x2+45y% 422 — 2xp—4xz+2yz+2x— 10y —2z—1=0.

4.239. x2++5y% 4+ 2%+ 2xy+2pz+62x —2x+ 6y +22=0.

4.240. x?—2y* + 2% +4xy+4yz—10zx 4+ 2x +4y—10z—1=0.

7 Ton pen. A. B. Euwosa, B. I [emaosiua, 4. 1




Fnaeas

JUOPEPEHLIMAJIBHOE MCUMCJIEHUE @YHKIMHA
OJHOM NEPEMEHHO#M

§ 1. Ylpomdsonmas

1. 32/18MHBIX
q.y.mu Tiycts Af(xn,Ax) f[xg+Ax) —/(x0) npupawmue Gynryuu
y=f(x) B ToMKe X0, COOI
Hposamoonoii 1-ro nopanka (wnH nepeot npoussoonof) dynktu yef (x)
B TOYKC Xo HA3LIBACTCH npesen

I {xo)=

n Af(xo, Ax)
Ax=0 Ax

(0]
Yucna

f:lxn):m}i{n aﬂi{;;i‘)

Af(xo, Ax]
f‘(xo)= hm M
~40
HA3KLIBAIOTCH COOTBETCTBEHHO €60 W NPABON NPOUIBOOMBIMI DysKimn
y=[(x) B Touke X, [l CYNICCTROBaHMS TPOWIBOMKON [ (Xo) yHKumm
J(x) B rouke xo HeODXOmAMO M 110CTaTONHO, YTOOHI €¢ NcBAs M NpaBas
NPOU3BOJHLIC B STOH TOMKC CYLIECTBOBATH M COBNANATH. T.e.

ft{(xo)=r4{x0).
Mpumep 1. Haiitu f2(0) u f4(0) nns dymxumn f (x)=|x]|.
<1 MiMeem 1O onpesienicHuto
|Ax| —Ax

(0)= L ——= lim =—1
0= lim 0= lim S

Ax
0)=li =
SO= i a

3amerum, wro dymkuma f(x)=|x| He WMeeT NPOMIBOAHON B TOUKS
Xo=0. &
l'lpommunnn yskun f(x), paccMaTpuBaeMan Ha MHOXECTBE T€X
TOuEK, T OHA cama BnseTcs Ipouece HaXoX-
JleHHs TPOM3BOHON Ha3bIBAKOT Takke Oudpepenyuposanuem.
aGNMUa NPOM3BOMHBIX OCHOBHBIX 3JICMCHTADHBIX (yHKIMA.

C(x?)=ax""!, a#0.
2y e 626 (e%)
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1 1
3. (logox) =log.e—, a>0, a%l; (Inx)=".
p

1

9. (arctgxy = —(arcctg x)'= Tt

Mpabnna auddepenunposanun GyuKuni

I Mycrs C— u f(x), g(x)— dys-
xim. Torma:

1. (¢y=0. A (oY =fg+f¢"

2 (f+e)=f"+g. 5. (}{) Le81 s,

3 (Cry=cr

IL Tlycte dyskum y=f(x) HMeeT TPOHIBOMMYIO B TOMKE Xo,
a dynxumn z=g(y) mveer mpomssomHylo B Touke yo=f(xo). Torma
croxsas ‘dyrkums z=g(f(x)) B ToUKe Xo MMEET MPOU3IBONHYIO, paBHYIO

2/(x0)=8"(yo)/" (%) @
(npasuno dudibepenyuposanun caomcuoi Gynyut).
Mpumep 2. Haifth nponssossyio ymkimn z=1log, (arcsin x).
<1 Monaras z=logsy u yp=arcsinx, nMeem
1

1
Z(y)=logse~ w y(x)= .
0 y ) 1—x?
Orciona, cormacko (2), monyuaem
logse 1
2 (x) =B
arcsin x

Haiita  Af(xo, Ax), ecmi:

51 f(x)=x3, xo=1, Ax=0,1.

52. f(x)=y/x, x0=0, Ax=0,25.

5.3. f{x)=Igx, x,=100, Ax=—90.

Haifru Af(xo, Ax) Xax ¢Qymkummio Ax, ecnu:
54. f(x)=sinx, xo=T/2.

< Umeem

n n 3 Ax n Ax Ax
A, Ax)=sin[® an " =2sin 2 cos( T+ 2% )= _2gin2 X
f(z,Ax) sm(2 oAx) sin 2 =2sin— LOS(2+ 2) 2sin - &



5.7. f x —-logzx, x.,-l

Jat TONBLKO W, BaliTH ' (x):
5.8. f(x)=ctgx.

< Hmeem:

cg(xAx)—ctgx_ o sin(~Ax)
Ax Ax—0Axsinxsin(x+Ax)
1 1
R . SR T

I -
armosinxsin(x+Ax)  sBrx

59. f(x)=1/x% 510. f(x)=\/x.
511 f(x)=2% 5.2 f(x)=log,x.
5.13. MasectHo, uro f(0)=0 m cymectsyer mpejen hm

(ctgx)'= lim
Ax—0

S/ (
Jlokasate, 4r0 3107 mpenen pasex f”(0)

5.14*. Jlokasats, uto ccu f{x) MMeeT NPOM3BOMHYKO B TOUKE
Xp, TO Ime =f(x0)—Xof"(%o)-

Jinw sanansiof j(x) Haitu f7 (xo) M f4(xo):

5.15. f(x)=|x—1|+|x+1], xo=+1.
x<l,

536 1(0=1" a5y o, %=

< Umeem
Fi()= b LD
x—1-0
i
—x2 —
foi)= i LW 22l e e
w140 x—1 hno x=1 x—140
0,
sow={% <0 -0

x*lnx, x>0,
5.18. fl)=/1—e *, xo=

0, x=0, _
519 f=4_ % xpo, T
T4t
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5.20*. Ilokasath, 4TO (yHKIUA

penpepeisia npu x=0, HO He

HE NPaBO¥ TPOM3BOAHOMK

Haiitu 1e

- d
xsin—, x#0,
x

ro-{s

x=0,

WMCCT B JTOH TOUKE HM JIeBOH,

521. y=3~2x+jzx‘.

1
—5

523.

¥
5.25.
5.27.
529. )
531

5.33

@

5.35. y=(33/x2+63/x) ¥x*

5.37. y=x7ctgx.

539, y= cos X

T

541 y=x3¥/x*(2Inx—3%).

5.43. y=2sinx—3tgx

545 y=x3/xva.

547. y= s'mjg.
5.49. y=(1+4x?)>.

551, p=sin?L.
2

5.26. p=(x*—1)(x*—4)(x>+9).

1
x3+3x—1"

528, y=

2
. 534, y=33x7—2¢/x3.
3

4
5.36. y=————.

y 4 /3 \/Xl
5.38. y:tgi"

5.40. y= \/;( sinx.

2
5.42. y=3x"log, x+=.
P

s, S
SINX-HCOos X
—
546. y= f x

14x?
5.48. y=6cos%.
550. y=3/{1+3x7)".

552 y=\/T+sindx—/I—sin4x.
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5.53. y=xarcsinlnx. 5.54. y=cos (Z ;)
5.55. y=3/(1+sin®x)’. 5.56. y=x%e "%~
557. y:e"”cosl%(

5.58. y——wx /xTvats ln(x+,/x +a).

5.59. y:lnlg(zi‘i). 5.60. y:ln\/l—x
5.61. y= arcclg%. 5.62. y= |+(g(x+

5.63. y=cos® (sing). 564, y= \/ sin\/;c.

5.65. y=arctg(x—/1+x?).

5.66. y:arccosm_
a+bcos x
5.67. y=\/xe2. 568 y="".
x
5.69. y=27%. 570, y=247,
571, y=37. 572 y=Inx-lgx—Ina-log,x.
5.73. y=Ilog,In2x. 574, y=eVin@TToxTa

5.75. p=Inarctg./1+x2  5.76. y=In(x+./a*+x?).
Haiitn npomsomme eunepbosuneckux  @yHryuii:
5.77. shx=

(eunepbomueckuit curyc),

578 chx=""" (sunepbomieciiii Kxocunye),
shx ~
5.79. thx - (eunepbomuueckuii manzenc),
x

chx
5.80. clhx:-—h— (eunepbosuneckuil KomaHzexc).
shx

Jloeapugmuseckoii npoussodnoii dynxuvn y={(x) HasHBacTCH NpoWs-
RoMNan OT Norapu(Ma ITO GYRKIMH. T.c.

(ins) =

TIpHMesenye TPCABAPHTENLHOTO OIAPHOMHMPOBAHHA ACTO YNPOWAET
BBIYHCIIEHHE TIPOM3IBOMHOM
x(

x=2

Mprmep 3. Haltru npoussonnyso dyaxuun y=
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< Tax xax dymxwms onpenesiena npu ve[0, 1JUL2, +c), To
1
Iny=3(nx-+nfx—1}-Injx~21).
Orcrona (eM. mpimep 5.117)

('n}')’J'

y=(ny)-y=

2./x(x “1)(x—2)° 2

Mpumep 4. HaiiTu npoussoinyio caomcHo-nokasameashot Gyaxmau
hY
=(1+3)"
%

1
<1 Jlorapudmupys, momyuum (rax KaK I+7>0)
x

1
lny:xln(H——).
X

Otciona HAXOAMM NpPOM3BOMMbIE JIEBOH M TPABOH wacTe
1

Crienosatenso,

1 1 1
=(ny)-y={ 14=) {m{14=}——).
reteara=( (o w3) =
I/Icno.m,zya TIpE/IBapHTENLHOE norapudmupouamxe, HabiTH

(x 3)’(2;(71) - (x+z)(x_|)'
581. y= T 5.82. y= \/

Jx+2

V=1 ex+1)

=
5.84. y:x’\/xi_—.
(x+2)/x—2

5.83. y=

585, y=x*. 586, y=x7".

587 y=,/x¥% 5.88. y=(lnx)"~.

589, y=(sinx)"=wx 590, y=x*.

sot1. y={00" 5925, y=x* 4 x¥ 427

U
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BBonsi MPOMEXXYTOUHbIE MEPEMEHHbIE, BBIMHCIMTH TIPOM3BO1-
Hbie 3a7aHEbIX (QyHKIH:

5.93% y=In(cos? x+/1+cos’x).
5.94. y=(arccos x)? In(arccos x).

e a

595, y=2
v/
5.97%. Nycrs

infe =)

5.96. y'f:—» arctga ™.

f(x}={x’ +2x, x<0,

ax+b, x>0.

Haiitn koad)d)mmemu a u b rak, wrober Qynkmms f(x) Ebira
B moboil Touke.

1
/(X):{m’ Ix|=1,
ax?+b, |x1<1.
Haiitn K03¢¢Hlmeﬂrbl a u b Tak, wrobbr Qynxmma f(x) Guia
B moboii Touke.

5.98. nycn,

Haiity npoussosHble crenyrommx QyHKumii:
i

599. y—w, -+

—x3

5101 y:m*,"/(lvx)"(ux)".

5.102. y=sin(cos®x)cos(sin’x). 5.103. y=

s ()

x/3-/2
5.105. y=In(In" ). 5.106. y= Bind
(o) R
5.107. J:log;sm(an+g). 5.108. y=—arctg(ig?x).
5.110. p=(sinx)***.
5.112. y=./cosx-av >
1
e 5.114. y=arctg(thx].
5.116. y=arccos(1/ch x).

< Oyaxuns y=In[x| onperenena ¥xeR, x#0, u

mpof B x>0
T ln(=x). x<0.



orciona

]
=4y =

5.118. y=arcsin . 5.119. y=|sinx].

|
5.120. y=|arcigx|.
5.121.

=[x]x, me [x]—nenas wacte wmcna x.
< OQynxums y=[x]x onpenenena YxeR Ec:m keZ, to y=kx npu
elk k+1). Tosromy

¥ xe(k. k+1),
a B Toukax x=k, keZ:
ILR=k=1, fi(B)=k o

1—x, x<0, X, x<0,
5122, y= 5.123. y=
¥ {’x x>0. ¥ {ln(l+X). x20.
™™, |x|<1,
5.124.
F= {1/e. x> 1.
sas. y= [ 37X
1-x (3+x)
(x—ay)™ (x— az)uz L (x—an)
0 128, log,a)*.

¥ o
Asm(sm(smx) 5130 y= %l/x =
_In3-sinx+cosx

inax ] sin’ ax
5132, y= 3mhx+ s
bx
5.133. [Jlokasath, 4TO ueTHOM ¢ oy
KIMS HeYyeTHas. a HeveTHOH ¢ L)

HeTHAS.

5.134. loka3aTh, 4TO NMPOM3BOJHAS TEPHONMHECKOH (QYHKIHH
€cTh (YHKIH TaKXkKe NePHOMHYECKas.

5.135%. Haiitn f"(xo), ecmn f(x)=(x—xo)@(x), rme dymxuns
©(x) wenpepuiBHa B TOUKE Xo.

Hycts @(x) 1 Y(x)- auddepemmpyempre Gymxunn. Haiitn
NPO¥3BOAHBIE CIEAYIOIAX CIOXKHBIX (yHKImi:

5.136. y=/o2()+ V2 (x). 5.137. y= arclg:j:;
5.138. y=9/(x)*, Y(x)>0.
5139, y=logyw {3y 9()>0, ¥(x)>0, o(x)#1.
201



< Tlepeiinem K HATYpaTbHbIM TOrapubMan:

y=loguV¥(x)= é—i—g}
Ortcropa naxoaum
Dy 09~ Ll gy
_ oY (wx) ())
o) o\ el
Mycrs f(x) -mp b y dysKums,

Haiitu 32
5.140. v=f({Inx).
5341 y=In{f{x).
5142, y=f(e¥)e’™.
< Mmeem ' =f"(¢") /O 4f () e Of (=" DS )+ (NS () =
5143, y=/(f().
2. [inddepennmponanme GyRiuui, AIANNLIX WESBHO WM mapaver-

kn. [oBopst, uro dynkmms y=f{x), xe(n,b). Hesgno  3adana
ypaenenvenm F(x, y)=0, ccmu ans soex x€(a, b)
Fx f(x)=0. o)

Jins BelMMCTeHMs npowssoanoil dynkmmu y=f(x) crenyer ToxmecTso
() npomubdepennuporars no x  (PACCMATPHPAS TIEBYlo HACTh KAk
Croaylo (GyHKWMIo X), a4 3aTeM TNOTY4CHHOE YpABHEHWE pa3pelmTL
oraoCIenLiin f gx)

Npumep 3. Vpasscrne x’+)2=1 HesBHO oONperensicT Ha M-
Teppane (—1, 1) nwe dyrkomm:

r@)=y1-x% @
y;(x):— f1-%.
Haiitn ux

)
< Tlyers p(x)—mobas m THX (bkauuu 'rmm, maddepernnpys 1o
X TOXIECTBO

x4y (x)=1,

nonym
25425 (x)y" (x)=0.
Orcrona
x
Y ()=—
® y(x)
e
x x x x
Yi=——rs= L a2 (x)= .
0= i YL e
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\
Tipumep 6 Bomectn mpapwio maddepcnuuposanus 0GpaTHOM

ynxumm.

< Ecnn x=f*'()), ve€E—Qyurums, obpatnas ¥ y=f(x), xeD, T0

A7 BCeX yEE BHINOJHEHO PABEHCTBO

W O)-r=

Mrase rosops, obpahan ynkms x=/"'(3) ects dynxums, anannas
HEFBHO  YpaBHeTHEM
f(a)—y=0.

Jlps Beycnenus mpowssonnoi dynkumy x=f"'(y) nuddepernumpyem
©) wo v

PP )-1=0,

oTKy/@

1

P R
Sx0)

Mpu wesBHOM 3azanik QyRKUMI, a TaKKe JUIS CIOKHBIX (ynxumii
Gynem ms i aTh Takke THRa ), TaM,
£/le HEOBXO/WMO YTONHMTH, MO KAKoi NepemenHof BereTcs mabdepen-
1HpoBaRke.

5.144. Haiiti 3uavenwe y, B Touke x=1, ecmm
x3=2x%y? 4 5x+y—5=0, y(l)=1.

5.145. Haiitu y, B Touke (0, 1), ecnu e +xy=e.

Haiitn p, nns crenyiommx QyHKUMH. 3aNaHEbLIX HESBHO:

2 )2

5.146. %*;ﬁ:" 5147, x*4yt=xy2,

5.148. /x+/y=\/a, a>0. 5.149. 2yIny=x.

5.150. e*siny—e*cosx=0.  5.151. sin(xy)+cos(xy)=0.
5152, 25422 =2, 5.153. x—y=arcsin x—arcsiny.

5.154. arctg E:In NEESTR AT X xy:arclgi;.

2\

5.156. =y~ 5.157. a5

5.158. JlokasaTe, uro QyHKiMs y, onpenm%suﬁan YPaBHEHHEM
xy—Iny=1, yroBneTsopsieT Takxe ypaBreEMio y?+(xy —1)y’=0.

Haimi mpomssopmble GyHKIMi, OOpaTHBIX K 3aaHHBIM:
5.159. y=shx.

e e*te

5 Tax xax (shx)'=———>0
s Beex x€R, To ¢yHkiMa ShX MOHOTOHHO RO3pacTaer mHa RCeil
TCTiCTBUTENBHOIN OCH , CIIEA0BATENBHO, HMeeT 0BpaTHYIo, 0GO3HAUAEMYIO
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arshx. Tlo mpaemny juibepenmmporanus ofpaTHol qyikfimy nonyyaem

1 A

x}=(arshy)'=

Ve €te

1

(arsh x)' = o

x

v
5.160*. y=chx. 5.161. y=arcsin2*.
5.162. y=2x?—x, xe(1/2, +).

hx fiishiy iy

CriefioBatTenbHO, TEPEXofs K OGBIMHBIM 0BO3HAYCHHIM, HMEEM

Tlyers y=a(x)—dysxius, obparsas x 3agausoli y=f(x).

Bhipasuib o (x) uepes x M o(x), ecm:
5.163. y=
< Vunrblgas. 9T0
(Y =x*In(x+1),
nonysac:
L1 1 1
Xy=—=
Ve
Tax kak x=u(j). B obbmmsx oGosHavenuAX
/( — 1
RS T) i
5164, p=x+e*. 5165 y="[x+x>.
5.166. y=x+log, x. 5.167. y=xInx.

TMycte 3apanb GynKmm

x=9, y=¥(), te(p).

(inx+1) y(na(y)+1)

(6)

Ecam npu steM x=¢(f) Ha mrrcpna:w (o, B) mmeer obparuyio 1= (),

TO onpencnera Hopas (yHKums

y=v(e" (). J]
3adannoil (6).
@ xn npapuio
obpatoi (ynkumn (npumep 6), nomywacM
e 5
=y r= = ®

Mpumep 7. Haittu yl, ecmn

x=cos?t, y=sint, te(0, n/2).

< Tak kak @j=—2cosfsing, {;=cost, To no dopmyne (8) Haxommm




5.168. x21, y=312-51, te(~o0, +).

, 3aJaHHBIX NAPAMETPHYCCKH, HaWTH yi:
5.169. x=13+2, y=0,5t% te(—o, +o0).
3

t
5.170. x=——r, ;_(M)A -1
5171 x=2"", p=2%, te(—o0, +x).
5.172. cos@, y=bsing, @e(0, n).
5.173. x=tgt, y=sin2t42cos2t, te( /2, nj2).
1

5.174.

=arcsin —=—. te(0. +oo).
7= T ( )

5175. x=In(1+12), v arctgt, te(0, +oo).
5.176. x=3log,ctgt, y t+ctgt, te(0, n/2).

. '
5177 x=ascsin (1~ 1). y=arccos 5, te(0, J2).

578, x=Y1-/t, y=/1-Tt. 1e(l, +).
5.179. x=asht, y=bcht, 10, +oo).

Haiiti y, B yKa3aHHBIX TOYKax:
5.180. x=tInt, y 1.

i

5.181. x=t(rcost—2sing),
y:z}/sinHst& t=n/4.
5.182. x=e'cost, y=e'sint, t=n/6.
2

5.183. x=——.

pOIBOMMSE BICIX TOPAIKOB. [Tpouseodnoii 2-20 nopadxa
or zpymd(m{ y=f(x) HaseIBaETCH NPOM3BOMMAS OT €e IEPBOH DpO-
M3BOHOM, T. €.

()= (x)"-

Booite npaussodnon eo noprdka (i net mpouseoduot) iswsaeton
TIPOIBOMAR OT TMPOHIRONMON TOPRTKE M— 1,

YO = s n=2,3,

Tpumep 8 Haiitn ). ecm y=In(x+/T+x2).

< Hmeem y* . Crieposatesmsio,

1 Y x .
) T



Haiiti nponsBopHble 2-ro MOpSIIKa OT cnenyioumx bysKImi:
5.184. y=cos2x. 5.185. y=arctgx?
5.186. y=log,3/1—x7. 5.187. y=e™*".

5188 y="T00 sagee vex

5.190. Haiitn y() »"(0), y" o) ecmn y(x)=e*sin3x.
5.191. Haitru ) 2), ecrn y=In(x— )

5.192. Haittu y™(1), ecnn g x3Inx.

5.193. Haitti »(0). '(0), »"(0), ecnn y=2""*cos sin x).

. Tiycrs f{u)— mpaxei nuddepenunpyemas dysxmast. Haiim
y M y", ecmm:

5194, y= I(l/xz. 5.195. y=Inf(e*

l'lycrb u(x) B v(x)— mBaxmsl Md)tbepeﬂunpyemme yHKITH.
Haiiter y', y”, ecm

5.196. y=u® (u>0)
< Wmeem Iny=vlnu Orcioma maxommm

. o
Lovmuslu,
¥ u

v v
,n:,-(u' lnu+*u'):u“(v’ Inut—
u u

v’ utvu"u

T.e.

v o
v In u+~u')+,r(u” Inut—u'+
u u

u 2w
=u’llv—+v'Inu| +v
u

5197, y=\/u+v>. 5.198. y:ln%.
H.mm q;opMy.vly ons n-i
x"‘, meN. 5200. y=a**, keR.
inx. 5.202. y—-lnx

5203 y=cos’x.  5.204. y—l“

3ajaHEbIX ¢

Paanaras B nuneitnyro KoMGﬂHaumo Gonce TPOCTBIX q)ylm.mﬂ
HaWTH yKa3aHHbIE 3 le oT dy

5.205. y= Xzi] nalitn ™.

< TlpeoBpasyent upaxchme k Buny
2x 1

ke
X1 x+1

»




Tak Kag

\ (i) = s

(noxaxmel), T0

1 1
W () n! _
i "'(tm)-” =) =
; 1 ity
5.206. y cr uaita y©,
5.207*. y= 14X saitrn yeo,

Myens u(x) u o) mieor wposomme no mro nopaca
7-TO TOPAIKA BX NPOMSBERCHHA

u(x)v(x) cnpan:;umaa ¢opMyna Jleii6unna

(uv]"'=u'"'n+nu“‘"’v'—|—‘(ln_;])u"'”'u"+...+uu""= ¥ Chut o™,

nfn=1).. (n—k«}—l) n!
"k (n—k)!

nble koadduumenTs (o onpcneneuuw 0' 1.

131 ¢ J Ham yKazan-
HBIX MOPSIKOB OT 3aJaHHBIX (YHKIH

= x2+x+l)smx HalTH )

x?—x)e*, mafitn y®o.
sinx-e”*, waitru y®.
xlog, x, Haiitn y@o,
xshx, waittu y@3o,
5213+, noxamn uto (€°* cos bx) ™ =r"e** cos (bx+n¢), rne

=./at+b%, lg(p:—, srn(P:!-
5.214. Jlokasats, 1o (x"~!eV®)™W=(—1)"< Fas

5.215. B Tb n-it &
3x+2
x2=2x+5

e u®=u, v%=p u C=

tm

y B Touke x=0.

< To ycrosuto HMeeM
PP —2x4+S1=3x4+2.

TMposmdd a0 n pas, Gopmyny Tleii6-
nana. Tora (Ui m>2) nonymum

P () (32 = 2x 4 5) 4 my D (2x=2) 4 ( 20=1) - 2(x)-2=0,
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oTkyma nipn x=0 /
5y®(0)— 21y D (0)-41 (m— I)y‘""’(‘?l")f

-
)

wm

2
YOO =3y 0 y-().
Mut nonywwmi  pexyppentHyro dopmyny ams  onpeaeneHus  n-i
npousBOAHOE B Touwke x=0 (n>2). 3Hauenns ;(o) n y'(0) maitzem
HENOCPCACTBEHHO:
(0)72 DA 19
YO=5 YOG T

3ateM, monaras nocnefoBaTeibHO n=2, 3,4, .., C NOMOWLI PEKyp-
PHTHON (OPMYJibI TONYYUM 3HAYEHHS NPOH3BOMHBIX BHICUIMX NOPAIKOB.
Hanpumep,

Tpuntessin METOA, ONMCARHBIA B 3anave 5.215, HalTH MpOM3-

BOREYIO 4-T0 Dopsoka 8 1odke x=0 OT 3ajaHHOM QyHKIWK:
2

5216, y=""0 e sam. yT !

5.218. TlokasaTh, 4uTo (YHKIMS y=arcsinx yOBIETBOPsEl
mubdepennmansiomy ypaesersso (1 —x2)y”=xy’.

5.219. Tokasaib, 4o yuximsa y=C, e +C,xe**+¢* ynos-
nieTBOpseT H(CPEHIMANLHOMY YPABHEHHIO y” —4y'+4y=e*.

5.220. [lokasate, 4ro QyHKUMA y= e’ COS X YAOBJIETBOPAET
nuddepenumansioMy ypaskenmio yV 44,

5.221. nOl\a'lﬂTb, uTO Qymxumi p=x (coa(m\')+smglnx))
YAOBJIETBOPSET SBHOMY
(1 —2n)xy’ +(1+n?) y=0.

B sajavax 5.222—S5.226 naiTH NPOM3BO/HBIE 2-TO TOPSAKA
OF (yHKNMH, 3aJaHHBIX HEABHO:

52, /34 =aew, a>0.

< i " , dymemo y(x), nonysaem
X+ vy ¢
IY. g, L
v Xy
Orcona
x4yy=xy—y ©
W, CrieqopaTenbHO,
xty

’ (10)
x=y



JipbepeHmpys (9) K_ MCHoab3ys HAJCHHOE MNs ' BLIPAKEHUE
2(x2+5%)
=

(x=yp
5223. yi=2px. 522, y=1+xe”.
5225. y=tg(x+y). 5226. ¢ ¥=xy.
5.227. Buiectn Qopmyity [Uls BTOpOii IPOH3BOAHOI (yHKIMA,
obpaTHOH K 3ajaunoi ymkmmym y=f(x]
5.228. Jlokdudn: 410 ecnu (a+bv)c/”"vx 10 Xy'=
=(xy'—

(10), moiysacM

Hamu TNPOM3BOJHbIE 2-TO TOPSIKA CICAYIOLIHX (YHKIuH,
3a@HHBIX TTAPAMETPHYCCKH:
5229. x=Int, y=1, 1e(0, +c).

< Wmeem

O Ya=05)e=0nit

3aMeTHM, W10 B JIAHHOM Cilydac Napamerp ! JIETKO WCKIOMHTL U3
SAJIAHHBIX YpaBHEHHiA, nonaras 1— CnenoBaTc:rbHc, BLIPAXCHUE LIS
Vi Kak (yWKwin of X wmeer o =9e%.

B ofmem ciyuae, ecin x= cp(l) y=U(f). TO yj, BHIMMCIHETCH NO

dopmysie

1«:‘(1) V'
L _VWe®=0OVO_o'® ¥ o)
= (o ) @ OF

sect, y=tgt, te(0, n/2).

i n(1—12), te(—1,1).

(1+1%), te(—o0, + o).

5233. x=acos’t, y=asin’1, 1e(0, nj2).

5.234. Ioka3ate, 4T0 (yHKUMA y(x), 3anaHHas NapameT-
PHYCCKH ypaBHEHHSMM X=sint, y=ae'vi+be V2, 1e(—n/2, n/2),
UpH JtoBBIX MOCTOAHRHBIX a M b yjo-
BleTBopsier  JGipepentmanbHoMy
ypasuermio (1—x2)y% —xps=2y. 4

4. TeomeTputiecKue W MeXaHHdecKue N
TPRIIOKEHHA NPOHIBOTHIOH. 3HAYEHUE TIPO-
USBOAKOR  f'(xo)  ymkuamn  y=f(x)
B TOMKE X, PABHO YTJIOBOMY KO3{ipuiu-
ety k=tg @ kacaTensHoi 17" k rpadu-
XY 97Ol (ymKumu, TPOBEACHHON uepe3

-#(z)

TOWY  My(xor yo)  he  yo=f(x) %
(puc.’37) (reomeTpuyecKkHE
CMBICH NpoH3IBOANOH) 7
pasnerue xkacame.sroir TT' x rpa- |
Ouxy by y—f(x) B ero Touke [ w
Mo(xo, o) mmeeT Bun
¥=yo=1" (Xe)x—Xo). Puc. 37
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Mpamas NN, npoxozsiuas uepes TOuKy Kacghusi Mp Depnex.
¥ rpaduxy dyHkiy

y=f(x) B 7ol TouKe VpasHeHMC HOPMATK
(¥ =x0)+f" (X0) (¥ —yo0)=0-

HanucaTe ypaBHEHHs KacaTenbhOH M HOPMATH K Ipadmuky
$ynkmun y=f(x) B JaHHOH TOUKC, CCIIM:
x2—5x44, xo=—1.
x342x2—4x-3, xo=—2.

5.241. lldnncdn YPaBHEHHS l(-iC]aTCﬂbH()h H HOPMAJIH B TOYKe
1+1
Mp(2.2) k¥ KpMBOH X=—3 e Yoty t#0.
5.242. HamucaTh YpaBHEHMS! KACATENBHBIX K KPHBOM

x=tcos?, y=tsint, te(—o0, +0),

B HAYase KOOPAHHAT M B TOYKe (=mf4.

5.243. HanucaTh ypaBHEHHMS KACATEJIBHOW M HOPMAJM K KpH-
Boit x3+y?+2x—6=0 B TOuKe C OpIEMATON yo=3.

5.244. HanucaTe  ypdBHEHME  KACATENbHOH K KpWBO#
x3+y5—-2xy=0 B TOuKE M, (L, 1).

5.245. Tox xakum yryom rpadux GyHKUAR y=e** nepecekaer
npamyro x=27

.246. B kaxoil Touke M, KpHBOR y 2=2x? xacaTenbuas

y=x24bx+c, xacaroueiics npamoil y=x B TOUKe Mn(l l)

5.248. TlokasaTp, WTO KacaTcibHble K THnepGorne y:,\fz
B TOYKax ee jol C OCAMH TApaJLIesbHB
Mexay coboii.

5.249. CoctasuTh ypaBHEHHE HOpMaTH K rpaduxy dynkmii
y=—\/;+2 B TOYKC TIEPECEYcHHs C GHCCEKTpHCOl nepsoro
KOOPIIMHATHOIO YIJIA.

5.250. Coc1aBuTh YDABHEHWE TAKOA HOpManmi K mnapabont
y=x?—6x+6, Kotopas ncpncHJ:mxympua K npﬂMoﬁ coeHHi-
foleli  Havano

5.251. B TOYKAX uepecel{eﬂuu npsmoit x—y+1=0 u nap¥
6ol y=x2—4x+5 TpoBENEHH HOPMATH K Hapaboe. Haift#
TUIOIAs TPEYroNibHAKA, OOpPa30BAHHONO HOPMAIsAMH H XOpAOH:
T TOYKH TIEpe .
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3y
5.252. TokasaTh, YTO HOPMAI¥ K pasBepTKe OKDPYXHOCTH
x=a(cost+1sint), y a(smr—zcosz) SBJISIOTCS KACATEITHHLIMHA

% OKPYXHOCTH x*+y?=a®.

Vrnom @ semdy kpussimu y=fi(x) n y=f;(x) B ux obwei TouKe
Mo (xo, ¥o) HA3BIBACTCH YrOJ MEXIY KACATESLHBIMU K JTHM KDUBBIM
B TOUKE

Sal0)—f1 (x0)

141 (X0) f2(%o)

HaliTH yrnBL. T[OJI KOTOPBIMH TIEPECEKAIOTCA  3aJdHHBIC

5.253. [lokasaTh, uTO tgw=

x2+4.
nx u y=cosx, xe [0, 2n].
.257. x*+y?=8ax u y’= <
5.257. x> +y ax ¥y o

5.258. Jlokasarh, 4TO CyMMa OTPE3KOB, OTCCKAEMBIX KACATellb-
noit k KpuBoit x'"24y'2=4'? ya oCAX KOOPIMHAT, /ISl BCEX
e TOYEK DABHA 4. N

5.259. Tloka3aTh, 4TO OTPE3OK KACATENBHON K AaCTpOMC
x4y =g saxmovennbiii MeXy OCSMH KOODIMHAT, MMeeT
MOCTOSHHYIO [UIHHY, D4BHYIO a.

5.260. Haiitn OT Hayana T [0 HOpMATH
K JMHMH p=e’* 4+ x2, B TOUKE C it x=0.

5.261. [JloxasaTb, HYTO OTPE3OK
KacaTenbHOH K mpaxmpuce

In f’bﬁz

7

a—\/a

BAKIOYCHHBI MEXTY OCHIO Op/IH-
HAT M TOYKOH KACAHMS, MMEET Io-
CTOSHHYIO JJIHHY.

Fcin Kpupas 3a7ama B TIONAPHBIX

KOOpMHATAX ypaBHeHHM r=r(¢), 1O
yron 0, oGpa3oBaHKbLil_kacatenHoi 17" Pc. 38

H pamnyc-exropoM OM Toww Kacamms M (puc. 3), ompeReiseTca coot-
‘HOleHHEM

wo-"®. an
"o
5.262+*, Bumectn dopmyny (11).
5.263. Haiitn yron 6 MeXmIy KACATENbHON H PaIHyC-BEKTOPOM
TOYKH Kacawms [UIA NOTAapu(MINECKOl CIHpanu r=ae*?.
5.264. Haitti yron 6 mexy KacaTenbHOW M PajiAyc-BEKTOPOM
TOYKH Kacaums VI JEMHHCKaThl r2=a’cos2q.
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Beam x=x(1)—YHKIAK. OMHCHPAIONIAS 3AKOH JBHKCHHA N
dx

PHATbHOM TOYKM. TO NEPBAN TPOMIBOMHAS —=X €CTh CKOPOCTh. 8 BT gy

dr

npowsBozHas YCKOPCHME OTOW TO4KH B MOMEHT BpeMeiy

dr*
¢t (MeXaHMYECKHAH CMBICN NepBO# ¥ BTOPOH mpowus.
BOLHHX).

5.265. 3aKOH [BHXEHHA MATEPHANLHOW TOYKM TO INPAMOK
umeer Bug x=1'/,1*—4r3 41612

a) B KaKHE MOMEHTHI BPEMEHH TOWUKA HAXOIMTCA B Hadane
KOOpauHAT?

6) B kakue MOMEHTHI BPEMEHH HAIpABJICHHE €€ IBEDKEIHy
COBNAMAET C MONOXHTENBHEIM HANPABICHHEM OCH

B) B Kakne MOMEHTHI BPEMEHH €€ YCKOPEHHMC PABHO HYIHo?

5.266. Haiitn CKOpOCT TapMOHHYECKOTO KoneGaHua ¢ am-
TUMTYZON @, 4acTOTOW ® M Havambnol Qasolt @=0.

5.267. Teno maccoil 4 NIBHKETCA NPSMONMHEHHO MO 3aKOHy
x=t>+1t+1. OnpenenuTh KHHETHYECKYIO SHEPIHIO Teid B MOMCHT
BpEMEHH

5.268. B xakoii MomenT 7€ [0, 21| BajgO YCTPaHMTBb JieHCTBHE
cun, YTOGbl TOYKA. YYACTBYIOIIAsi B rapMOMMHYECKOM KoneGanmy
X=C0s 34, fa JBMIATHCH €O CKOPOCTLIO

2

5.269. Touka ABMKCTCS TIO NOTAPHOMITMCCKOM Crimpans r= e,
HaiiTi cKOpOCTb M3MEHEHHs MONAPHOTO PAINYCA, €CIH M3BECTHO,
YTO OH BPAIIACTCS C TOCTORHHOH CKOPOCTHIO ©,

5.270. Touka ABIKETCH MO OKPYXKHOCTH r=2acos@. Haiitn
CKOPOCTH H3MCHEHHs aGCLMCCHI M OPIMHATEL TOUKH, CCIH MOJSP-
HBIH PAMYC BPAIAETCS C YINOBO# CKOPOCTHIO .

5.271. B xakoii Touke anmnca 16x%+9y2=400 opaunara
yOBIBacT ¢ TOl Xe CKOPOCTBIO, C KaKo# abcmucca Bospacraet!

5.272. Pajiyc wapa W3MeEHsCTCS €O ckopocTbio v. C Kakoil
CCKOPOCTBIO obsem u b 1uapa?

5.273. Koneco Bpamaercs TaK, YTO yrosi NOBOPOTA IPONOpP-
mHOHANeH KBagpary Bpemenn. Ilepsetii oGopor Obint cpuenaf
KoJiecoM 3a BpeMs T=8 c. HaiiTu yrioByro CKOpOCTh ® B MOMCHT
BpeMeHn (=32 C TOCNE HAYaNa IBHKCHUS

.§ 2. Mudepenman

1. Maddepenuman L-ro nopuaxa. Dymrkumus y=f(x) HaspBactcl
augﬁﬁcpermup;euou B TOuKE Xg, CTM ¢c Tpupaimerne Ay (xg, Ax) MOxeT
BMTh NpCACTARNEHO B BUIE

Ay (xo, Ax)=A Ax+o0(Ax). )
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[rapsan wHeANAR wacte AAx Ay bipep
quazom TOR (YIKIWK B TONKE X, COOTBCTCTBYIOUIMM npHpaIciniia
Ko obosnatacten cumsoiomdy (o, Ax).

" [lns Toro uTobm yrKkums y=f (x) Ghria MaiepermpyeMoii B TouKe
Xon ‘HeolXOAMMO W JIOCTATOYHO, 9TOOBI CyHIECTBOBANA (POM3IBOAHAS
f(x); TIPM ITOM CUPABCATHEO DaBCHCTEO A=f"(xc)-

310 HasbiBATL Besylo
yBKIMIO, WMEIOLYO npousBosRylo. MMeHHO B TaKkOM CMbICiie Mbl
qa ynorpelusii 910 Bipaxerne B § 1.

Buipaxenue s muddepenivana umeeT BUL

dy(xo. dx)=f"(vo)dx,
(e TpURSTO oGoHavenue dx=Ax. Ha dopmyms (1) crenyer, uTo ecim
f(xu];eo. 10 npu Ax —0 npupawenre Qyukuun u ec audihepennman
Jiy B (FKCHDOBaHHOR TOVKC RBNFOTCA IKBBATCHTHHIMH OCCKOHCHHO
MaTHIMH, STO 3anucars

Ay~dy i [Ax<l. @

Mpusmep I. Halirn npubmixenso 3nauense obvema P wapa
pamiyca r=1,02 M.

< Tak kak V(r)ag nrd, To, nomaras ro=1, Ar=0,02 u Hcnomb3ys

dopmyny (2), monysaem:

v(.02)=V(1)+AV (1, 0,02)~ Y
V(4P (1)-002=

i M(ze+AT290+ Ay)

=—n+4rn-0,0224,43 M. >
3

N MolT0:95)

TcoMETPHYECCKH#
cmmcen  pmddepenunana
Jnbdeperuman  dy (xo, Ax)  paser
TpUDAICHUIO  OP/IMHATH  KacaTesib-
Hoii TT" k rpadmry dynxmm y=f(x)
B T0uKe M (Yo, yo) TIPH IPRpAIICHKy Puc. 39
aprymerta, passom Ax (puc. 39)

5.274. Wcnom3ys Qopmyny dy=y'dx ¥ MPaBHIA BLIMHCIICHAA
npousBoaHeX (cM. § 1. m. 1). 10Ka3aTh CIHENyIOUIHE CBOHCTBA
Imbdepentmaa:

a) d(C)=0, rne C—MNOCTOSHEAS;

6) d(C, u+Cyv)=C,du+ Cydv;

B) d(uv)=udv-+vdu; 1) d|*
r

Ja—idy
2

5.275. Tlycrs z(x )=z (y(x))—cnoxnas dyHKIHs, 06pasosa-
Has kommodwmpeit yukuni y=y(x) u z=z(y). Hokasars, uto
dz(x, dx)=z;(y)dy(x, dx),

T.¢e. ans d na i ¢ qepe3
Tuddpepenmman TPOMEXYTOYHOTO APryMEHTA WMECT TaKYIO XK€
$opuy, wro u ocuosmoe onpejesienne dz (x, dx)=z%(x)dx (3t0
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yTBePX/IeHHe HASLIBAETCS unsapuanmuocmslo fopmet 1-20 oy,
deperypuana)

5.276. [lokasaTb, 4TO 1A JIMHCHHOH QYHKIMH y=ax-)

y 1 aidep a dy

5.277. Haiitn Ay u 1 dy dyskug
y=x73, COOTBETCTBYIOUIME 3HANEHMIO ADIYMEHTA Xo=2 M Jmyy
pamnqnuM npHpamennsm aprymenta (Ax), =0,1 u (Ax),=00]

5.278. Haiitn AS u nudbd % dS mnomay
S KBampaTa, COOTBETCTBYIOLHE NPHPALICHHIO AX CTOPOHI x.
C nOMOMIBIO PpHCYHKA TI€OMETPHYECKH MCTONKOBaTh AS, d§
¥ pasHocTh AS—dS

5.279. MarepuanpHas TOYKA M JIBIDKETCS NPAMONHHEHHO no
sakony s=f(1), Ta€ f- MOMEHT BPCMEHW, 2 S-—TpPOHICHNLI
nyTh 38 NPOMEXyTOK Bpemend orT 0 no 1. Jla1e mexammieckoe
ncronkopanue muddepenumana nyTH ds, COOTBETCTBYIOIIENO 1po-
MEXYTKY BpCMEHH At=1,—1,.

5.280. U T 0p it 3a1aun 1 opmyny
(2), waiitn npubmmkenno nyTh As, NpoljeHHbI TOUKOH M 3a
MPOMEXYTOK BPEMEHH OT #;=3 JI0 1,=4, €CIli 34KOH JBIKCHUA
Toukd M 3aman ¢opmynoil s=1+arctgs. ComocTaBure oter
C TOYHBIM 3HaYenueM As.

5.281. [ns dymxuwmit: a) f(x)=x" u 6) ¢(x)=sinx maitrg
3HAYCHMS ApryMeHTa X, DpH KOTOPHIX MAMDDEPCHUIHANE ITHK
(GyRKIWiA HE ABIAIOTCS IKBHBANCHTHLIMU HX TPHPAIICHHAM [pH
Ax—0.

5.282. /lan orpesok [xg, Xo+Ax] H3IMEHEHHS aprymcHra
% ¢>ymnmu y=f (x) Ay b4 dychOTBCTCTBleH.me TpHpautenye

y S paBeHcTsa:

a) rl}—fAy. 6) dy=Ay, B) dy:iAy Ha BCEM JTOM oTpeske?

5.283. PeGpa kybGa yeenmuenwi wa 1cm. Ilpw otom amg-
epennuan dV obbema V kyba okasaics pabubM 12 cv. Haitmt
MEPBOHAYAILHYIO JUTHHY pebep.

5.284. Pajmyc xpyra y ua 1cm dudgd i
IUIOIATH KPYra OKA3aics MpH 5TOM pPaBHbM Om cm?. Haiith
NePBOHAYATILHYIO BEIMHHY DajHyca.

Haita MBI yKé i) i mpu mpoH3
BOJNBHBIX 3HAYECHHAX APIVMEHTA X M TpPH NPOHIBONIBHOM €0
npupanesun Ax=

5285, x./a?—x?+a*arcsin~
a

5.286. sinx—xcosx+4.
5.287. xarcigx—In/1+x2
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5.288. xInx—x+1.
5.289. x'dxcsinx+\/l~ 3,

Tpu  BeMuCHEHUM AU(QEPEHURATOB HESBHO 3ajaiiLiX  QyHKuui
yo6HO HCTIONB30BATE cRoficTsa p
Jeie B 3anauax 5.274 w 5.275.

Mpumep? Haiitu dy, comd (ymams y=p(x) 3agaa HessHO
ypaBHeRHEM

nZ=x2y2. @
x

< Mepenumenm (3) B Buge ToXaectsa
&
n)_ayagy
g

® BbluMCIEM . madiepenuanbl JeBod M npaBoit wacTr. Mcnoms3ys
cBoiicTBa aRQepenIMana, HaxOAUM

v .

,,(lnﬁ) d(a) Wbl
yix \x y x

d{x?y?)=x2d(p?)+y2d(x?)=2xy dy+2xp?dx.

nosyuaem

dx=2x7ydy+2xy 2 dx.

Us ostoro dy, HaxoJ MM OKOH-
WaTe/bHOE BHpAXeHHe A dy vepes X, y M dx:

Orcrofia, B MACTHOCTH, MOXET ObITh NONYMEHO M BHIDAXCHHC IUIA
FPOH3BOMHON HESABHON QYHKIMR:

.y 1yl
¥ T

1-2x2y2
Hdm'u b T y HESIBHO dyn-
Kl y(x )
5290 yi4y—x2=1, 5291 x*4pt=xiy

5292, x¥34p2=q?3 5293 e’=x+).
5.294. y=x+arctg) 5.295. y=cos(x+y).

5.296. arctg’{:ln\/x“—yz. 5.297. cos(xy)=x.

B sapgagax 5.298 - 5.302 mp
Hbie BBIYHC 3aMeHy )
Gynximm  y=£(x) s dy otoit ¢y npu
Manoii aGCOMOTHOM BENHYMHE NpHpAINEHHs AX aprymMeHTa X.
; 5.298. Borauciuts npubninkenno: a) arcsin0,05; 6) arctg 1,04;
B) Inl1,2

eCTH yKa3auuble
Ay
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5.299. O6ocHosats npubmnxeinyio dopmyiy

3/x+Ax A

M BBMMCTHTE TO oTOl (opmyre {/2—5
5.300. Haiirn np€ Fxy=ex
npu x=12.
5.301%. Haitru st
AV o6pema V mpsiMOro KpyroBOTO IMJMHAPA C BBICOTOM A mpu
HIMEHCHHH pajulyca OCHOBAHWA r Ha Beywumuy Ar.
* IMo 3akomy K: obbem ¥, it
Ta30M, JaBleHke Ta3a p u abcomoTHan Temuepatypa T CBA3aHH
(opmynoii pV'=RT, rie R—rasopas nocrosmmas. Haitu mpu-
OMIDKCHHOE BHIpaXeHHe JUIM NpupamcHns AV obbema ¥V npy
Ha y Ap, cuutas it

Tempepatypy 1.

2. [lupdeperumant sucunx nopsakos. PaccMotpum midepeHmian
dy(x, Ayx)=f"(x)A,x xak GyHKumIO x TpW ¢uKcupoBarHoM Ax=A, v
peanonarasi, w10 Gyrkums y=f(x ) RBXIEl AGHCPEHLUPYCMA B TOUKE

x, waiizeM mubdepernuan or dy(x, A, x) npu Ax=A,x:

dldy(x, A cas=apn=f" (1) A x 4, x.

3kavenHe MOJYMEHHOrO  BLpikCHUE TDH A, x=A,x=dx naimaetcs
220 nopaoxa ywxum

6o,
y:jp (x) u obosnauaerca cumposom dy(x, dx).
Taxnm obpasom,

diy=f"(x)dx2.
Ananornuso
dPy= dlsz) f'"(x)dx

@ (x) dx®
Haiita nmbcbepeunudnu 2-ro nopsaka YKASAHHBIX GyHRuuii:
5.303. y=asin(bx+c). 5.304. y=37%
y=(sinx)/x. 5.306. y=ax 2ibxte.
5307. y=1/(x>—3x+2). 5308. y=,/1—x’arcsinx.
5.309. y=In(x+./1+x?). 5310. y=arcsin(asinx).
5.311. [lokasath, uTo BTOpO nuddpepeniuai CIOXHOH QyH-
kiman z(x)=z(y(x)) Boipaxaetcs (GopMyIoit
d*z=z},dy*+z5d?y.

< [lns nepsoro mmdxpepenumana wmecm (oM. 3anavy 5.275) dz=zyd).
OTKy/a, mupepeHIMpYs elie pa3 (IO X, HO KCTIONb3YS MHBAPHAHTHOCT:
OpMBI nepBOro addepenuana), MoaydHM:

AP z=dde)=d(e; dy) =5} d(dy) +dy-dzs) =2}y 2y . o
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3roT npMep nu«ammcr uto anddepenupans 2-ro nopsaKa (W
Goree  PHICOKHX hop!
CBOICTBEHHOI nuq;qsepeuuumu I-ro mopamka (cm. samady 5.275).

Hattru Jmtqupcﬂuuanu 2-r0 MOpAAKA CAEAYFOUMX HESBHO
3 JaHHBIX Lbyul(nml ¥y

5312, xy+y=1. S5313. (x—a)2+(y—b)*=R>

5314, x3+y3=y. 5315 x=y—asiny.

§ 3. Teopembr o udpdepesnmpyembIx Gynrumax.
®opmyna Teiinopa

1. Teopemni © cpeiuem.
copema Ponns. Ecau @ymaus f(x) nenpepwiena na ompesce
o. b). duepemupyeva npu x€(a, b) u f(@)=[(b), mo_ cyuecmayem
flo xpaimeii Mepe odma mowka Ge{a. b) maxas, wmo f'(5)=0.
0UKH, B KOTOPBIX f* (x)=0. Ha3blBAIOTCA CrIGYUOHAPIBIMY MONKAMY
ynkwm f(x).

Teopema Jlarpanxa Ecw dymuyun f(x) Henpepoiena na
ompesxe |a, b1 u Oufdepenyupyesa npu xc(a, b), mo cyuyecmayem no
xpaimein mepe odna mouxa Ee(a, b) maxas, umo

FB)=1 (@)=1 "(®)-(b~a) (opmyaa JMazparnca

Teopema Komu Eem gymyuu f(x) u g(x) uenpepoiano:
na ompewe [a.b). dufbepenyupyemsi npu xe(a, b) u g'(x)#0 oan
ecex xe(a, b). mo cvwecmeyem no paiureii mepe odna mouxa E€(a; b)
maxas, umo

1)1 _f"¢)
0 -st0) 0

5.316. Pyuxnus f(x)=(5—x2)/x* umeer HA KOHLAX OTpesKa
{1, 1] pasubic 3uasenus (uposepbre!). Ee mpowussommas f*(x)
PaBHA HYNIO TIONBKO B JBYX TOUKAX X j_\/ﬂ) (npomeprTel),
PACTIONOXKEHHBIX 33 MPELCHAMH 3T0r0 oTpeska. KakoBa nmpuumua
HapyIlleHHs 3akIoYcHmsi TeopeMbi Porma?

5.317. Tokasate, 4ro ¢ynkuus f(x)=x2~—1 mna oTpeske
[ 1, 1] ynomnerBopsier ycnosusM Tcopemsl Ponnsa. Haiitu Bee

1e TOUKH OTOH (b

5.318. Iycre f(x)= x(r—l)(\—Z)(x 3). Hokasats, 4TO BCE
TpU KOpHA ypaBHeHus f'(x)=0 neHCTBHTCTBHEL

5.319*. [lokasath. u4ro ypasuenue 16x*—64x+31=0 ue
MOXET MMeTL [BYX pAa3NMYHLIX -IeHCTBUTENBHBIX KOpHel Ha
nurepsane (0, 1).

5.320*. Joxasatb, 4To ypaBHennme e* '+x—2=0, mmerolee
Kopenb x=1 (MpoBephTe!), e HMMEET JIPYTHX [CHCTBHTENBHBIX
KOpHeii.

5.321*. JlokasaTh, 4TO ecnM (yHKuus /(x) HENpepbBHA HA

t()Tpe::u«: [a,b] u nedepennupyema ua uutepsane (a, b), TO
27

(dopmysa Koww).




Symims F(x)=(f(x)—~f @) (b—a)—(f(b)—f (@) (x~a) umeer
To KpaiiHel Mepe OIHy CTALHOHAPHYIO TOYKy Ha HHTEpBale (a, by,

5.322. 3amucas  dopmyny  Jlarpamxa s dyHxumy
f(x)=y3x%+3x ua orpeske [0, 1], naitru ma mnrepsaze (0, Iy
COOTBETCTBYIOLICE 3HAYEHHE §

5.323. [loka3aTp, 4TO ecym nmpom3soiEas /(X ) TOXK/IECTBenug
paBHa Hyq0 Ha uHTEpBane (a4, b), To dyHKuHA f(X) MOCTOMuE
HA ITOM HHTEpBaJIe.

5.324. Noxasats, yro ecmt f'(x)>0(/’(x)<0) Ha wuTepsane
(a, b), 1o dysxiys f(x) MOHOTOHHO BO3PACTAET (MOHOTOHHO
ybbIBACT) HA ITOM MHTEpBAIE.

Qyukuus /(Y) YNOBIETBOPSCT yCHOBHI0 JIMNIMHUA HA Wue
Tepsasic {a, b). ecnu cymectsyer takoe KeR, K>0, uto

1f () =F IS K xa=xi |
s mobEX X, X,€(a, b)
5.325. Jokaszaty, 4TO ecin sugh S (xX)=M, 10 ynxuma
asx
f(x) Ba narepsane (a, b) ypmosnetBopser ycrosmio Jimmumua
¢ KoHCTaHTOH K, paBHO# M.

5.326%. Ilycts f(x) u @(x) npaxib muddepeniupyeMsi Ha
unrepsane (a, b). Jokasats, 9o ecmm [”(x)=¢"(x) Ha (a4 b),
10 f(X) B @(X) OTIMYAOTCS HA JIMHEHHOE CIIAraeMoe.

5.327. Jlokasate, 9T0 ccnu (yHKums f(x) yIZOBIETBOpseET
/CIIOBHSAM TEOPEMBL Jlarpamxa Ha [a. b], T0
[f(®)-f(@|zm-(b-a). rpe m:air:l;hf'(x)-

5.328. 3anmcas  gopmyny Koum mia  f(x)=2x3+5x+1
u g(x)=x2+4 na orpeske [0, 2], HaliT 3maueHme &.

2. Tipaswno Jlonurans —Bepuynmu. PacxpuThHe HAcompenc-
©
mennoctel Tuna o — Tyers nps x—a dymamm /() # (9

o6e GeckoHeuso Manble Wi 06e GeckoHewho Gonbume. Torpa X
OTHOWICHUC He ONpE/ENCHO B TOWKE X=4, M B ITOM Ciydae [OBOPAT.

HTO OHO coboit THIA 0 WIH COOTBET-

o
cTBeHHO —. O/IHAKO 3TO OTHOLICHHE MOXET HMeTh NPCAEN B TOUKE
@

X=da, K i L b 2TOro TMpeiena Ha3uiBd-
€TCs PACKPHITHEM HEORPEACACHHOCTH OIHUM M3 CIOCOOO0B PACKPBITHA

o
HeomnpesieficHROCTeH  THNA 0 ¥ — sBusercs npapuno Jlommrais
@

Bey

wa W Teopeme, HOCHICH WX WM.
Teopema. Ilycms o wexomopoil oxpecmiocmu U tosku x=a
Gymapa f(x) u G(x) dudeperiyupyerr erody, Kpoae, soucem Guumb,
canoii mowku_x=a, u nyems @' (0720 ¢ U. Ecau dympa f(x) u ¢ (%)
wsnome aubo MANGMI, AUGO GECKOHENHD
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“(x)
i

. npouIsOdHX MPU X>a, Mo Mm020a. cyuecmeyem makxe u rpeded

&
e = cawux @y, npuscs
o o)
L )
v 0() a9
Tipaauo. BpvHI0 & 8 cryae, xora a=o
Tipumep | Haimn lim ——— (T c. pacKpHITh HEOMPEACICHROCTS
arctg 5x
0
mma
< Ucndmsays dopmysy (1), monywacy:
= o 2% 0}
m S = fim —— ==,
o0 ATCHESX a0 5 s
1+25x2
1
%51 4 —————1 npu 0 o
toskonkky P10 ool g x>
0
B caysanx W et o w
©
2 mower norp: < npaswuna Jlonw-
©

Tats Bepuynm

In?y
Mpunep 2 Habmu bm =~ (7. e. packpum, ueonpeneneiocr
e

=
g =),

.
< Tipuvtenss manymt popmyny (1), nomysaem:

Anx 1

I n? Inx 2 x 0

m = hm =2 m = m =0 >

xrbw X0 verw 3X2 3ok X0 3 xokes X7

Ha xakiom omane opuwercins mpamina Jlonwrans — Bepaynn
crenyer OTHOEHNE
L 5T TIPABMNO C MOGHIMH

APYrUMH TPHEMAMU BLIHCIEHHS DPCACIOB.
Xx—sinx
Tipumep 3. Haitru lm e

T. €. PaCKphiTh HCONPENCITEH-
=0

0)
ocrs THoA — ).

Vcnomsayem dopmyny (1):

1. l—cos'x

3 rm0 xPcos’x "
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OCBOGOAHM. SHAMCHATEST, NIpoGU OT MHOXWTeTs COS*X, NOCKONbKY o
umeer npesien | upH x—>0. PasBepHem CTOSMIYIO B MHCRHTENE pasio

xyGos u b oT  com 1+c0s x+cos? .
Wmerottero npeen 3 Tipu x—»0. Tlocne 3Tux ynpomensit momyvacy

in x

1—cosx . sinx
im = lim ——

x0 X 50 2
Vicnions3ys TiepBEli 3aMcHATeNbHBEl NPENEN, MONYYdeM OKOHYATETbHLI
oTBeT 1/2, yoke we npGeras sHOBL X MpaBuny JlomKrais — BepHyTI. >

0 o
PacKpBITL HEONPEAENEHHOCTH THiTA o m
o

5329, tim MES 5330, lim 208X
xo SIN2x x-0 x
5331
5332
; s
5333, lim 20 5334, fim < L.
o Insinbx 0 arcsin 3x
s
5335, i L= 5.336. lim 12059
ey i Soostx
5337 5.338. n-2ardgs
- ; wrbe €L
5.339. 5.340. lim S —°—.
50 xo0 In{14x)
5341, lim & 5342, lim SBX1
r ox sindx
4
5343, 5344, lim -, m>0.
xbag X
=
g%
5345, Im oy 2346 Im o
-
In(1—x)+tg —
‘In(x— 2
5347 tm OO s gy 2
ey e

220



PackpuTHE HeonpeaesennocTed Tuna 0-20 W 00—c0.
flan patCACHNS lim f(x) @ (x), A€ f(x)—Gecxonesto Manas, & QL) —

x-+a
geckoneuno Gonbulas NpW x—a  (PACKpLiTHE HEONpENENeHHOCTH THDA

(x
0-c), ClEAyeT TipeoGpa’oBaTh NPOMIBENCHUE K BHIY T/—r(j Heorn-
P
B—— 9) PR LIy (RaET———
P 0 1/
5) W naee P — =
x

™
Mpusep 4. Haimi lim sin (x—1)"1g 5 (packpurms neonpenenci-
e

woer, Tuma 0+ oz)

< meem:
sin(x—1 3 s(x—1
imsin g 1) 1g ™ i SEEY g COSY
# 2 el WX x m |
ctg— P-4
2 2 ,mx
sin 22
2

2
=~ 2 tim cos(x—1)sin? =
sl 2

Hna sorwenesust lim (f(x)—~@(x)), rae f(x) n @(x)—GeckoneuHo

Gonniue MPH X—>a (PACKPLITHE HCONPECICHHOCTH THIA 00— CG), CileayeT

npeoGpasopaTs pasHocTh K My f(x) 1-% 3aTeM  pacKpTS
ox) «© o)

HEONPEAENEHHOCTL  ——— ™HIE  —. Ecnu l\m——%l TO
Jx) @ o f(x)

l|m (f(x)—p(x))=occ. Ecm xe hm w—;:l TO YOJy4aeM HeONpenesicH-

HodTs, THBA G0 -0, PACCMOTpeHAYIO. BIc.

Mpumep 5. Haiitu  hm (x~In®x) (pACKPLITH HEOMpEAE/icHHOCTS
ot

T™HIA oo —o0).
< Hmeem:
fin e=tntg= tim x(l-—"-f)
End x
Tax xax
3nx- —
2
i X g X X
X X X-» T vt X
1
2Inx- - \ - .
x x x
=3 lim =6 lim —= =6 lim >=6 lim ~=0,
xv b xobw X gt ] xetrwX
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lim (x—In®x)=+o0. &
oo

PackphiTh HeonpejeSeHHOCTH Tuma 0:cc WM 00 —o0:
1

5.349. lim v(e'™—1). 5.350. 1'm%7 ctgx
5.351. lim x"e™™. 5.352. lim xIndx.

5.353. Iiin(n—x)lgg. 5.354. lin':)(e"+e"‘72)ctgx.

5355 lim x?e'i. 5.356. lim (x— D) ctgn (x=1).
5.357. lim xsin = 5358, lim Inx-In(x—1).
Ty o

1
5359, tim (- ) 5360 tim{——-1)
x =140 lnx Inx x—o\arclgx X

5.361. (
20-15) m-f)
5.362. lim z ) 5363. lim (3-—ctg x)
o ' clgx 2cosx,

PackpmTHe Heonpemenennocted tuma 0% oo I°
BCEX TPEX CItyHasX HMEETCA B BHTY BHIMHCIIEHHE OPC/ENia BHPIKEHHS
(f(x)"“' rne f(x) ecrh B meppoM ciydae Geckopewno manmas, BO
BTODOM CTY'ie - 6CCKOHEWHO GOMbINAR, B TPEThEM CiiyMac— (YHKIuIS,
NMeIomAs TPEAC, PasHb eau Wwne. DyHKIMA ke ©(x) B mepBEIX nBYX
CAyuasx HBINCTCH SCCKOHEWHO MAJIOH, 4 B TPETBEM Cayyde —OeCKOHEYHO
Gonunoﬁ

yraem crenytonmm o6pasom  JTorapudMEpys TPCIIBAPUTEILHO

y=i (f(x))""". TOJy9A€eM DABEHCTRO

tny=0(x)In f(x) [
W Haxomum mpezen Iny, mocie 4ero Haxomuwtcs W mpexen y. Bo meex
Tpex crysasx Iny B ity (2) ABNSETCH HCOMPEIENCHHOCTIIO THNA 00
(TIpoBEpLTe!), METOR PACKDHITHA KOTOPOi HAOXEH Rbilic.
2x
Mpumep 6. Haimu lim (|+— (PACKDHITI, HEOTIPEIENCHHOCTh
-8
Tina 1%). ,
= 1
<t Beeaem oGosnadcHie y:(l + —) Torpa In y=2x ln(l +—) SBISCTCS
X X
HEONPERCICHHOCTIO Tuna oo 0. Tlpeobpasys Buipakehue Iny & BHAY
1
\n(l+~)
X

Iny=2
ny 1/
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jaxomnM no upasuny Jlomurans - Bepuyiiu

L L
I\x
s 1
lim Iny=2 lim — =2 lim ——=2
e L. 1 wbe 1
o ! 141
¥ *

CAeNOBATENbHO,

1\
lim y= lm (H~) =e? &
xh s T

PackpeiTh neonpenenennoctd runa 0%, oo, 1%:

5364. lim x*"*. 5.365. lim (arcsinx)®*.
x—+0 x—+Q

5366 lim (n-2x)%  5367. lm
—~3-0 *

1
2 e

5.368. 5369, lim (x+27)%"
i 5.370. lim (ctgx)'/'"x 5371 lim (tgx)>*~
x40 . x50 .
5372, fim X'/, 5373, lim (1+i,).
s —Pel X
5374. lim (cos 2x)* 5375, lim (e*+x)'~

u

‘678 1=\ 1

5.376. uxn(z—f) . 537 lm (“_*fL) .
L N\

\
5.378. lm ("“ ‘)‘
x—=0 x

3. Gopwyna Tenopa. Eonn dynkuns y=f(x) umect npomnom-lblc
1o (n+1)-ro nopsnxa
={x|lx~ a(<«_b[) Touxi @, To aus meakoro xeUs(a) cnpanewmnd
dopmyna Teiinopa (nopsaka n)

S R M TR i NN Y
The

S+ a+0(x—a)
Runa )= ((nj:l)(! )

(x—a*t, 0<6<I

(ocrarounpiii 4nen B Qopme Jlawrpauxka) Takum obGpasom,
Qopmyna Teiiniopa NOPARKA # TIO3BONACT TPERCTABHTL Qynxiuo y=1(x)
B BHAE CYMMbI MHOIOWICHA n-if CTENCHH W OCTATOMHOrO WJleHd.
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B wacriocTw, mpu a=0 wveom

109=10" O, .f "z‘;’) e

) £7E)
ks (n+1)!

0<0<1 lqquMyna Maknopena).

5.379. Muorousnierr 2x*—3x?+ 5x+ 1 pasnoxuTh 10 CTeeHsM
nByunesa x+1.

5.380. [ins muorownena x*+4x%—x+3 Hanucath Gopmyry
Teiopa 2-r0 mopsika B Touke a=1. 3anmcats OCTATOYHBI
uner B opme Jlarpamka u HaiTH 3uaueHne 0, COOTBETCTBYIOMce
2 ; 6) x=1: B} x=2.

5.381. Tlycte P(x)—wmuorownen 4-ii crememu, P(2)=-—1.
P'(Q)=0, P"(Q)=2, P"(2=-12, P™(2)=24. Burmcmrs
P(—1), P'(0) m P"(1).

Jlna sanamebix  GyEkumii  Bamacate  Gopmyay Makmopena
7-ro nopsaxa:

08 X.
arctg x.

HUcnosb3ys GopMynbl MaksiopeHa. MONy4eHHbie B 3aJayax
5.382—5.387, manucath WepBhie n unenoB dopmyisi Makiopena
(6e3 OCTATOYHOIO wneHa) JUTA CrENYIOWMX (yHKITm:

5.388%. y—e~7. 5.389% y=sin’x. 5.390. y=sin X

7

5391 y=In(4+x?). 5.392. y=3/8+x2.

5.393. Hammcars dopmyny Tenopa 3-ro nopsaka s
dynkmun y=x/(x—1) B touke a=2. TlocTponTh rpaduky naHHOK
dysxumu # ee MHorowiena Teinopa 3-ii crenenm.

5394. Harmcate ¢opmymy Tefinopa 2-ro mopsuka s
Gymxuun y=tgx r Touke a=0. Ilocrpouth rpaduku IaHAON
dysxkinn u ee MuorowreHa Teimopa 2-if crenenu.

5.395. Hamucate ¢opmyny Teiiopa 3-ro nopsinka LIS
¢yrxunn y=arcsinx B 1ouxe a=0. IlocTpouTs Tpaukn naHHO
ysKIME M ee MmHOTOwieHa TeHnopa 3-H crencdw.

5.396. Hamucarb dopmyny Teitopa 3-ro nopsoka A
yRman y=]/V/; B Touke a=1. TocrponTs rpadmkn HAHHOH
Gynxumn 1 ee muorowieHa Teiopa 3-if crenemy.

@opmyna Teinopa WHPOKO HCNIOJNB3YETCS NPH BBIMHCIICHAN JHAYEHHH
GyHKIHY C 3anaHHON CTerienbio TousocTH. TlycTs, Hanpumep, TpeOyercs
BLIMCIHTS 3HaveHHe GyHKUUH f(X) B TOUKE Xo C aBCOMOTHOM MOrpei-
HOCTLIO, HE NPEBOCXOAIICH € CCIH W3BECTHO 3HAMCHHE 7TOH QYHKUMH
1 ee MpoWIBOMHWIX B Touke a. Ma (opmynkr Teliopa cienyer. 4TO

Faria L9 e,

(xo—a)+ ... +— 0—a)™,



11E Mo —MUHAMAIBHBI H3 HOMEDOB 1, [N KOTOPBIX
IRy 11 (xo)l<e.

Tipumep7. BEuucimTs, wucio e ¢ aGCOMIOTHOR MOrpeIuHOCTSIO,
epocxonsiueii 0.001.
< Ilpumensis dopmyay Makiopena x Qynkuuwa f(x)=e*, monysaem

K

0<6<l.

1
,++

e=f{l)= n s T 1

2

HauMenbiiee Suadenue #, YIODBIETROPSIOIIEC YCTOBHIO ;7<u 001,

(n+ 1)

roe 0<@<1, pasHo ng=6. CrexoBareabro,

1

c~x+ T+ '+ +

o =2,7I8. &

6!

5.397. Berucauth ¢ aGCOMOTHOM MOrPELUHOCTBIO. He TIPEBOC-
i 0,001, Y yHCcen:
a) sinl: 6) \Je; 8) In1,05; 1) I/33.

5.398. BousicuuTh npomxomenue NpHOHKEHHBIX PaBEHCTB:

1 1
a) V/l+x~l+2x——x Ixl<1,

6) .3/|+le+§x—

H HalfiTH WX TpejleNbHbIC AGCONIOTHBIE MOrPEIIHOCTH.

%, Ixl<l,

Ocratounsiii unce 8 QopMyne Teinopa MoxeT ObITh 3amHCAH
» popme Meano

Ruv1 (x)=0(lx—al"),

HCOOJIb30BAHAE KOTOPOH NONE3HO |lplr§ BLIMHCIICHHH  TPE/ICAOB.

1-
Mpumep8. Haimn fim —n 77
< Tax xax | —cos® x=(I—cosx) (1 +cosx+cos?x), a 5x?+Tx3~5x2, To

g 1085 3(1—cosx)
B (P il
x=05x247x x=0  §x?

3amensy cosx cro no  dopmyie eHA  COSX=

=1~ o +0(x*), nonysaem

x? 2

“tolx
i A0 7 o) 3. %
im ———3= im —5-,
20 SxXEATx} Sa—n  x? Sxm0 x2

& Hon pen. A. B. EQuwova, b. T [emmnosmua. w. 1 225




2 2
x x
TIOCKONBKY E‘-+u\x1)~7 aps x—0. OKOH4ATENLHO

o e 3
o SxT4Te 10
—1-sm(2x—2)

x
n 9. Haitu lim )
punmep S Hatm I S T vsn(3x—3)

< Tlo dopwyse Teiinopa

sin(Zx—Z)~sin2(x~l)=2(x17 Dy oftt).
sm(}x—}):s(xl;])+u(|x—l|).
CrenopatesnsHo,
x—l-sin@x—2) _ —(x—D)-o(ix—1])

1i =1i 3
S X T sin(3x—3) 2t A(x— )t o{lx—1])

Ot6pacsiBas  GeCKOHEUHO MAaNble RBLICIIMX JTIOPSJKOB, T. €. TEPEXONis
B M B 3 MaTbIM
npy x—0, monydaem

—1—sin{2x—2) —(x— t
g S 008D 0 L
S0 X I4sin(3x—3) =1 4(x—1) 4

5.399. [Moxaszath, 4TO pa3soxeHne no opmynse Maknopena
ans dymxipit sinx, tgx, arcsinx, arctgx, e*—1 u In(l+x)
MOXHO 3amucarb B Bujae x+o(|x|) m 4ro npy x—0 Bee 3TH
YHKIMHA JKBHBAICHTHLI GECKOHEYHO MAsol o(Xx)=x (M. cneno-
BATENBLHO, JKBHBAJICHTHBLI MeXay coGoif).

5.400. Hcnombsys pasioxenne no Qopmyne Maknopena,
BEIMACIHTB NIpE/IC/ILI.

a) fim YIHIAI=x g g Looosx oy ) gxmsiux
50 =0 x2tx 10 X 4x
§4. ymicumii ¥ rpagmicon

1. Bospacramme n y6umanue dyukum. Jxcrpemym. ynaps y=f(x)

il i) B (@, ecni U3

HCDABCHCTBA X, <Xz, IIC X1, X2€(da, b), crienyer bepasenctso f (x, )</ (xz)
(cooTsercrscimo £ (x;)>/ (¥2)).

Eco dynxiin | (¥) diepenuupyema wa wsrepsaie (a, b) u f*(x)>0
npu seex xe(a, b), To dyskums f(x) Bospactaer wa {a, b); ecim xe
F/(x)<0 npu Beex xe(a, b), 10 f(x) youmacr na srom wtepmate,

TpocTeluux  crysasx obnacts ompemenenus ynxyun y=f£(x)
MOXHO pa3bHTh Ha KOHEYHOE WHCIIO uHmepea 108 soHomonnocnie. Kaxmsii
Wi WHTCDRAIOR MOMOTOHHOCTH OIPGHWACH KpUMUNeCKU  MOUKaMt:
B xotopeix f'(x)=0 wiw f'(x) He cymecinyer.
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rcmy Lymccmyer Takas okpectocth Ug(xo) TouKH Xo, wro ans
#Xo 9TOH  OKpecTHOCTH
Y.> f(\n) (mm /(\7)</(\u)) TO TOMKa Xo HAIMBAETCH MIOUKOL MUHUMYMA
(uxrummﬂ) yncin y=f(x), a uncno f(xo) — swurymost (mak-
cusyto) OTOH (ynkmud. TouKH MuHHMYMa M MakcumyMma GyHKiuH
HVIBSIOTCR €6 InouGIRl IKmpeurmE,

Heobxonumoe ycnopue >kcTpemyma Ecau xo-—-Tom
JkCTpEMyMA  (hyHKIDIK / (x). T0 f (x(.) 0 ' (xo) He cyumcmya
T.e. Xo KUTHYCCKAR TOMKA wn,

Obpaiuoe, Boobiue manpx HEBcpHo

JloCTATO4YHME YyCNOBHA JHKCTPEMYMa HENPEPHB-
woit Gynxmuu 1) Myern dysxuus f(x) rudbepermmpyema B He-

i g‘cﬁ . Xo+D)  KDHTHHECKOM 104K Xo, 33
HCKIOUCHHEM,  GLITh  MOXCT, Camofi JTOfi Touku. ECIH mpH ITOM
» wHTepBanax (xo—3. x.,) kL (xn, Xo+8) npomssopmas f'(x) umeer

EpOTUBCTOGATAD SHERY, TOWA IXIDEMyMI, MPRSEM, S
P50 mpit xe(ro—b, %o "(x)<0 py  x€(Xos ,,+:;)
Xo ~TOMKA MAKCHMYMA, 4 sc:m f (x)< npu xe(xov , x,,) " &r)>
>0 npu xe&(xo, Fotd) 10 xo-roma Muinyva.
npn YE(xo—8, Xo+3), x#xu\ coxpauseT 3HaK, TO TO'IKd x‘, He
IRCTCA TOMKOH 3xcrpc

2) Tiycrs dyuxnus f(x) nn.:\mr\u nuddepenLEpyeMa B KPHTHYECKOH
TOUKe Yo M B HEKOTOpPOW ee okpecTHoCcTH. Ecnm [ (p )<0, T0 xo -TOuKa
MBI(CKMYM; ?nyuuum f(x). ecnn ["(xo)>0, To X, TOuKa MEHHMywma.
Ecni

Mpuwmep 1. Haiimu W B TOuKH CTpEMy
Ix—1]

fynun f(

3

x
< Haxonum npoussouyio:

= o xe(—w, U, 1),
1'{x)=
X o xefl, wed)
X .
Tlpupasnusan ee Hymo, nonysacy x=2. Takum 06PA30M. XPHTHHECKHMH
TOYKAMH (c YUCTOM T€X TOYCK, TAC TPOW3IBOAHAN HC CYLICCTBYET)
ABNAOTCS: ), X OHH paJ5HuaKY‘l obnacth Onpencneﬂ
f(v) Ha 'le'ndpc Te i (— oo, g (0.

Tak kaK /(x)>o npu xe( oo OU(. 2) u f' x)<0 l![m
S0 D0 1) 10 T(v) ospacrier wa ivepsanan (- o 0w
(1,2), yﬁbleeT wa wnzeppanax (0, 1) u (2, +co). B TouKe xy=2
ocrsracy Makcuvyma (f(2)=1/4). a n toxe x =1 miasumyma (£(1) =0).
Tonyueniyic pe3yTbTaThi yIOGHO CBCCTH B CAERYIOWLyIO TaGmwuly:

Tabnuua 4.1
3 (==, 0 o o n 1 2 2 2. +x)
flx) » o0 N 0 » 1 ~
s
()| >0 lme cym| <0 fme cym| >0 | 0 <0
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34METHM. MTO 8 PACCMATPHBACMOM HDHMEPE HEPBOC LOCTATONSHog
YCHOBHC TOIBOIACT OMPEICINTS XAPAKIEH KAKIOH W3 KPHIWIECKAX Toucy
JunHOH (yHKuHK., B TO Xe BPeM KTOPOC JOCTATONHOC  YCrown
HEUPUMCHHMO B TOWKC Xz, TAK KaK B ITOH TOYKe HE CyIeCTByer
NepBAR NPOMIBOHAS. >
. 5.401* JloxasaTsk cnexyrouiec 0G6oGIEHHE BTOPOIO JOCTATOR.
HOro ycnoBuA 9KctpemyMa. [lycre Xp- KpuTMuecKasl Tougy
Pysxuun f(x), W nepsas H3 He pPABHBIX HYJIO TPOH3BOAMBIX
ITOW (QYHKIMH B TOMKE X umeeT nopsuok k. Ecmw k-—ueinoe
4MCIO, TO X HBIMETCH TOWKOM 3KCTpeMyma, MPHMEM TOHKOM
maxeumyma, ecmt f®(xp)<0, ® Toukol MuHAMYMa, ecng
fW4x5)>0. Ecim ke k-—HedeTHOE 9HCI0, TO IKCTPEMYMA B 104Ke
Xo HET.

5.402. Uccreniorath Ha 9KCTPEMYM B TOUKE Xo QYHKIwio
f(x)={(x—x0)* @(x), rne keN u @(x) nenpepeiBua B TOUKE X,
npauem @ (xo) #U.

5.463*, Tlycts

e 12 x#0,
f(x)={0, x=0,
xe M x£0,
{0, x=0.
JHoxkazate, 470 QyHKIHS f (x) HMMEET B TOYKE Xo=0 MHHHMYM,
a Qymkuus g(x) He MMEeT B TOUKe X, IKCTPEMyMa, XOTs
T®0)=¢g"(0)=0, keN.
Jns yxasaumsiX (yBkmuii HalTH HHTEPBANLI BO3PACTAHUS
¥ yOBIBAHHS H TOYKH 3KCTpEMyMa:
5.404. y=x,/i—x%
2x2-1 x
5405 y="—i— 5406, y=—

5.407. y=x—2sinx. 5.408. y=x—2Inx.

glx

) 3mavenme i ynm f(*)
HA JIAHHOM OTpe3ke [a b nocraraeTcs MIM B KPHTHYECKMX TOUWKaX,
W A KOHIAX ITOTO OTpE3KA.

O b 6 M u m 3Ha
caenyroux QyEKUME Ba yKa3aHHBIX OTpe3Kax (a ecnu OTpe3’ok
He yKasaH, TO BO BCeli OBNacTH OmpelcneHns):

5.413. y=——3}‘+6x2' [-2 2} 5414. y= »+2\/}, [o, 4}

i
sd1s. y=""L. [0, 4]. s4t6. y— "+z,, [o. 1.

x+1
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5.417. y= 3/x+l-\3/x— [o. 1
5.418. y= arcltv—-—" [0, 1].

o —x/2
SA19. y=—5 . 5420, y=xe 1

JlokasaTh CTenyroIuMe HEpaserCTRa:

2
SA2U% > 1bx, xA0. 5422 cosx> 1T, A0
eXpex =
5.423. 2 >14 7 x#0

5.424. sinx+1gx>2x, xe(0, n/2).

5.425. J'pa Tena [OBMKYTCA C TNOCTOSHHBIME CKOPOCTAMH
vy M/c U v M[c. JIBIKEHHC DPOMCXOZHT MO IBYM TPSMBIM,
00pa3yloMM Yron /2, B HANPaBNEHHH K BEPIUMHE ITOIO yIia,
OT KOrOpOH B Haydiie ADWKEHHs 1IEPBOE TEJNO HAXONWIOCh HA
PACCTORHMH ¢ M, @ BTOPOE—HA PacCTORHUK & M. Yepes CKOBBKO
CeKyHA NOCTEe HAuana JIBIKCHMsi PACCTOSHME MeXjly Telami
Byser HaumenbnIM?

5.426. s [OCTABKM TPOAYKIMH 3380fa N B [OpPOA
A (puc. 40) ctpomres mocce NP, COEIMHSIONIEE 3aBOL, € KENEIHOR
noporoit AB, npoxoasiueh gepes 10poa A. CTOHMOCTL NEPeBO3OK.
no mocce Basoe Gombuue, uem no kenesnoii nopore. K xaxomy
AYHKTY P HYXHO OPOBECTH WIOCCE, 4TOGLI OB CTOMMOCTH
[CPEBO3OK NPOAYKIMM 3aBoma N B ropox A mo juocce M o
*eneagoft jopore Guila HamMeubiuei?

el

500 rm

>

z
Puc. 40 Puc, 41

5.427. Oxno umeer (GOPMY NPAMOYIONBNEYKA, 3ABEPIUCHHOTO
nomyxkpyrom (puc. 41). 3aman nepumerp p 3TO# Guryps. Hpn
Kagwx paimepax X M p Oxuo Oyner mpomyckars mauGonsisee
xouyecTBO cpeTa?

5.428. VI3 Tpex )OCOK OJIMNAKOBOHM INMPHHBL CKOJNAYMBACTCS
xen06 mas nopawu Bonel. Ilpr KakoMm yrijie o HAKIOHA GOKOBBIX

20



CTEHOK K [HMLY Xeoba IUIOmab IOMepeyHOro Ceverns Xenoba
Gyner wambonbeir?

5.429. B TpeyronbHHK C OCHOBAHHEM @ M BICOTOH h BrHcay
IPSMOYIONLHUK, OCHOBAHME KOTOPOIO JIEKHT Ha OCHOBAHMH
Tpeyronmma. a JiBe BepiMHH —Ha GoKOBHIX cropoHax Haiiry

wiowas NIPSMOYrONBHAKA.

5.430. TlepuMeTp OCEBOTO CEYEHHs IWUIMHIpa paBeH 6a.
Haittu Haubornplumit 06LeM TaKoro IMIHHApA.

5.431. Llwmsnp BhHCAaH B KOHYC C BBICOTOK h M pajpMycom
ocuosanps r. Halitn HauGonenntdi o6heM BIHCAHHOrO WMIMHIpA.

5.432. Haiitn HauMeHsIIHi 06BEM KOHYCA, ONHCAHHOTO OKOJIO
niapa pammyca r.

5.433. Haiitn nHaubonblumii 06BeM KoHyca NpH 3aTaHHON
mne | ero obpasyroweii.

5.434. Onpenenyts HaHGONBIIYIO TUIOIAML APSMOYTONbLHIKAE,
BNMCANHOIO B KpYr pajuyca r.

5.435. Ha napaGone y=
YHANeHHYEO OT TIpsAMOR y=2x—4.

5.436. B monykpyr pamyca R BnucaH TpSMOYTONBHUK
c d H miomaneo O Th €r0 OCHOBAHWE X H BBbI-
coTy y.

5.437. Otpesox niMHBL G pasjendth Ha JBe YacTH Tak,
uToOBl CyMMa MUIOLAfell KBaipaToB, MOCTPO-
EHHBIX HA4 OTHX 4acTsX, Obuia HaHMEHbIUEH.

5.438. Konmueckasi BOpPOHKA, pajyc oc-

M HOBAHHA XOTOPOH R, a ®picota H, HanonHewa
Boyioil. B BOpomKY norpyxaercs map. Kaxum
nomwken 6vITe pamuyc wapa r, 9robel ofLeM

o BOJIH, BEITECHEHHBIH W3 BOPOHKH MOTPYXKeHHOH

HacTLIO Wapa, Ouim Haubombum?

5.439. OnpefenuTh HAMMEHBIIVIO BBICOTY
h=|OB| nsepu septukanbHOW Gammu ABCD,

Puc. 42 4ToOBl Wepe3 Ty [Bepp B OAlBIO MOXHO

ObUI0 BHECTH JKECTKMil crepkeds MN JUHHH

I, xoHern XOTOPOro N CKOJB3HT BIOL I'OPU3OHTANBLHON NpSMOil

AB. Hlupuna Gammu |A4B|=d<l (pwc. 42).

HaliTh TOUKY NN, HauMeHee

2. Hanpanewe pumyksioctn. Town neperwba. [padmi mmcdeper-
uMpyemoit yHKunH f(x) WasbmactCsi ebnyK.biM 61Uz (HIH B02HYMbI Y
s6epx) Ha mTepanc (0, b), ccnu yTa KpHBOIi Ha 3TOM MPOMCRYTKS
K rpaduky QyRKIH

=f(x) 8 WoB0l Tonee xe(a, b)

Ecim xe wa muTEpBANE (a, b) weswas xacarennhas pacn(marar:‘lcﬂ
BHIC NYTH KPHBOH, TO TpaHK jwdepeHnUpyeMoii ByHKIMB Ha ITO
WHTCpBANE HAMMBAETCS amnyKmbiM dsepx (i sozupmbiv 6Mu3) o
prc. 43 rpadk GyHKIMH Y= (X) SBIRETCH BHITYKIILIM BHIT3 HA HHTCPBANC
(. Xo) M BHIYKTIM BBEPX HA HETEPBATE (Xg, b)).
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N\ gt
1)
0 a Zy b z

Puc. 43

yHEUMS psaxasl auddepenuupyeMa Ha (4, 5) u f7(x)>0
" (x)<0), TO cc rpagMK HBASETCH BHUIYKNbIM BHH3 (BBEPX) Ha 310M
HHTEpBATC.

B nmpocteliumx cnysasx ofmacts onpemerenms  Qymkumu f (x)
MOXHO pasOHTh HA KOHEWHOE HHCIO miicpmo © mocrositiv
HaNpABTICHHEM  BIYKNIOCTH. KaXulil M3 STUX WHTCPBAIOB OTPAHMNCH
TouKaMHK, B Kotophx f”(x)=0, mibo f"(x) me cymecrayer. Touka
(¥0» S (%)), B KOTOpOIi HAUpABEHHC BLUIYKIOCTA Ipaduka (QyHKIHN
MESSETCH u SpOTROTORONHGE, ANt mouxoit nepezuba  (cM.
puc 4.

HoctaTounoe ycnosue Toun neperu6a nycn dyn-

xumst f(X) pnaxum Uy (x0)
TOUKH Xg, B KOTOPOH /" (xo)=0 i /'"(xo) He cymlecTsyer. Eean npu
JTOM B MHTEDBATaX (Xg—0, Xo) M (Xo, Xo+0) mpoMisonwas f”(x)

HMCCT IPOTHBOTIOAOXHBIC 3HAKH, TO Xo— [ONKA TICpCrHOa.
Tlpumep 2. HaiiTi WATEpDATSl BRYKTOCTH B FONKW Wepernba
1x—1j

Ipaguka dynkumn y="—
¥

< HaxomM sTOpYI0 NPOM3BOAHYIO:

%i 209 (-, 0U0 1,
- FE=Y ey

=

xe(l, +e0).

CrenoBaTE IHO, KPHTHUCCKMMH TOUKAMM NEpBOi NPOHIBONHOM SBIAIOTCH
Toukm x, =0, x,:l x3=3. Tlpu 3TOM B TOUWKAX X, u xE BTOpas
®

fr)=4, a fL()=—4),
a 8 Touke x, s paBHA HYTO.
lonmywacm weThIpe MHTepRana BemykiocTH: (—co, 0), (0, 1), (1, 3),
(B, +). Mccnenys 3Hak BTOPOH TNPOM3BONHON B KaXJIOM 3 ITHX
HHIECPBANOB, BBIBOAMM, HTO TPAQUK QYHKIKH SBIACICH BLUTYKIIBIM BHU3
Ha mareppanax (—c0,0), (0, 1), (3, +c0) M BLIYKTbIM BBEX Ha
#ureppanc (1, 3). CACHOBATCILHO, TOUKK X, M X, SBISIOTCH TOUKAMH
Tepernba rpaguka dynkuum, a x, He ABnAETCA. TlonyuenHbie pe3ynbTaThl
Yno6Ho cpecTH B Caemyroulylo TaGnHiy:
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TaGnuna 42

x (=g | o |y 1 oy 3|6 o+
1
S| mem | oo | e o BLITL. 2 BN
BHH3 BHU3 BECPX g BHUW3
[ >0 e | >0 <0 0 >0
cyut.

-

Haiiti wmreppais! BhinykiocTy rpacdmka dymxoms ) =f(x),
Touki mepernba M yriosble KOIQGHUHEHTH K XacaTEIBHBIX
B Toukax neperufa:

5.440. p=x"+Tx+1. 5.441. y

5.442. y=3/(x—2)°+3.

5444, =3/ 1)+ 3/ (x—
xIn|x].

448. Tipn kaxux 3naucHusx a u b Touka (1, 3) smisercs
Tovkoii nepermba KpuBoit y=ax?+bx??

5.449. [pu xakoM eeibope napametpa h Kpusas eeposammocmu

xpex?
Vx+1-x—1

2 >0,

umeer rouxu neperuba ¢ abGeumccamp x= +6?7
x+1
s— WMEET TPH TOYKH
x4 1
neperuba, eXampe Ha OAHOH HPSMOR.

5.451* [Ifokazath, YTO TOYKH Tiepernba KpHBo#it y=Xxsinx
nexaT ma xpusoil y2(44-x2)=4x2

3. Acwwmrors. Tlycth aas Qywknun p=f(xX) Cywectsyer raxas
WpWMas, 4T paccrosHMe o TowkM M (x, f(x)) rpaduxa pymxumm 1O
OTOH NPAMOH CTPEMHTCH K HYMO NpH OECKOHENHOM ynajieHud TOWKH
M ot Haana koopjunar. Torla Takas NpAMAR HASKIBACTCH acumnmonoil
rpadmn yRKuuu.

ECTM TIH 3TOM KOOPAHHATA X TOWKH M CTPEMMTCH K KOHCHHOMY
yKCTy @, T0 noyNpsMas x=a (y>0 TG0 y<0) ABNACTCA BoPTHKATHHOR
acHMNTOTOR. JINA CYMECTBOBAHMS BCPTMKANLHON ACHMITOTEL B TOUKE
x=a HeobXoAMMO H JOCTATO4HO, YTOOH Xors Ol OMH W3 NPEAENoB

5.450. Tlokasate, 9TO Kpusas y

Hm f(x) 6LUT paBsH GRCKOHCIHOCTH.
x-rat0

"Henpephisime dyHKIHM HE MMEIOT BEDTHKATHHBIX ACHMITTOT.
Ecm Xe KOODAMHATA X TO4KH M cTpemmtes X
TO MMEEM HAKIORHYIO aCHMITTOTY V- r+b TS CYMIECTBOBAHUS xompov
M noCTaTodHO ABYX pEnenon
S 1
0y (f)—kx)=b.
x=eo




Tiph ITOM YCGOMNC DPCIENE MOIYT 6T pesurunsn mpm x-» +ao
(a3 TABOH  HAKIOHHO] ACHMITOTBI) M NPY X——00 (A% JICBOK
Jah TORROR ACHMIIOThI).

H 1
Mpumep 3. Haiitn acumnroth rpaduka Qysximn y=" I

o Tak kak GyHKIS HEUPEPHIBHA HA BCCH OCH. KDOMC TOMWI x
10 »epwxmmau ACHMGITOT2 MOXKET CYIIECTBOBATH (MLIbL B 10fi TouKe.

Ix-1]
L
40 x

=+,

npsvas x=0- nbHAs
Hasinem mak:ionmsic acumimoTel. Tak kax

ix=t

< x
lim =0=k u
xska X

10 npaMas y=0-x +0=0 HBTHCTCH O/HOBPEMEHHO W Npaoii U Nenolt
WAKIOHHOM (B JGHHOM CIyMaC TOPH3OHTAILHOM) ACHMNTOTOM.

HaiitiH acuMnTOTH IpaMKOB yKasawHbX (yHKumit:

5.452. 5453 y=3/x3—x?

5454, y=\/|x*=3|/x. 5.455. y=3x+arctg5x.
5456, y=S0HD op sy, p=SX

P x
5.458. y—xIn (H i) 5.459. y=xarcsecx.

5.460. [loxasaTs, 40 rpaduk UeOH paruoHambHON GYHKIMH
y=agX"+u; X" '+ ..+ G, X+a,, 12, He HMEET HUKAKHX aCHM-
TTOT.

. Tloctpoenne rpagwcon dymkuwii. Jl1a_ nocrpoenms rpeduka Qyh-
K y=£(x) ¢ HCnpcprHoﬁ BTOPOH NPOWIROJUIOH (BCIORY B O6TACTH
OPCRCACHI (YUKW KPOME, GBI MUXCT, KOHCSHOTO MHCHE TONCK)
cravanz
GeoGeHHOCTH (PYHKLMH (ECTH OHM HMEIOICH): CHMMETPHS, EPHOJIHUHOCTD,
TOCTOSHCTBO 3HAKA, HY.M, IOMKH NEPECEICHME C oCbto O). TOUKH
PASphiBA M T.T. 3aTCM, HCTOJb3ys UEPBYIO W BTOPYHO NPOHSBOTHBIE,
HAXOMMM  TOWKH ¥ vicperuda,
H BLIDYKIOCTH, A TAKXE ACHMITTOTBL

lx—1}
-
o Dyweawn_onpecicia u HeTpepumn ciony. Kpodie Toukn x=0
BClOAY HCOTPHIATCALMA W paBia HYNO TWUE B Touke x=1.
UCCHERORAHIE NPODCHHO b MOAMEPAX |3, PESYTHTAT 77010 HECHEROBE-
HWS DOTIEINO CHECTH B OAMY TGy — oGbemukenme Tabmmu 4.1 w 4.2,
Tlpu 7TOM CIIeNYET BBNMHCTHTL M 3alHCATH B COOTBETCTRYIOULYRD KNETKY
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Mpumep 4. Mocvpours tpadmx dymkiiu




74
209

Puic. 44

Tabmas 7 (3)= —1/27— yriionoii korpdmument xacatensuoit k
yHKIIE B TOUKE NEpernta. PCKOMEHIYSTCR TAKKE BHIMHCIITT £ ?)—
W f4(1)=1 -yrnoswe kowpduuHeHTH nenoli M mpapoit uacamum
B Touke (1,00 rpaduka DTH RANHHE MOMOTAIOT TOMHCE TMOCTPOHTH
rpaguK (yHKIHH, npHPEneHHB Ha puc. 44. o
Mpunmep 5. Moctpours rpaduk ynkmm y=1/x(x~1)2.
< Qyskuus ompenenieHa u HempepeiBHa ek ACHCTBHTENbHON OCH
# obpamaercs s Mymb B Toukax x=0 u x=I.
Haxomum 1iepsylo npOH3BO/HYIO

3x2—~dx+1
33/x%(x—1)

[prpaseysas ce Hymo, nonyaaem x=1/3. Taxum ospmom, xpMTmeckuMM
Toukamu Gymxumn measrotes: x; =0, x,=1/3, B Kak Xy =
" x3=1 HE ). Du 10'-1Ku oﬁ ACTD

ipe 113

QR (lr 0). Tar kak 5 (4)>0 mpw xe % o)uio 13 U(J +m§

10 y(x) Bospacract wa mitepuazax (= oo, 1/3) Fco). Ananornuno

pactyxnas, HaxonM, uto ) (x)<0 mpH xe 1/3 ) W, CICNOBATEIBHO,

QyRKIMS Ha 3TOM WHTCPRajc yommBacT. B Touke x,=1/3 dyRximt
1

NOCTHIAET  MAKCHMYMA | Yax (1/3)

w
o

’320,529), a B TOWKC
Xa=1—MUHUMYM. (Jun (1) =0).

HaxouM Teneps BYOPYIO NPOM3BO/HYIO p” =

THYCCKHMH TOYKAMM TIEpBOH  NPOH3BONHON ABIAIOTC)
(BTOpas MpOW3BOMHAA B OTHX TOMKAX He cmomym) Tionysten pn
WMUTEpRATA BWIYKIOCTH HCXOXHON (yHkmmm: (—oo, 0), (0. 1) ® (I +w)
B rcpsom mHTepsate QyHKINS DBHITYKNA BHM3 (TK Kaxk 3"

X<0), & BO BIOPOM ¥ TpelbeM—BRMYKNa mBepx (y”<0 npvx x>0
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kpome Toukn x=1). Crenosatensho, (0, 0) ABASCTCH TOKoH Tepernba
\,-pa(]mxa byBKIMm (¢ BepIHKATLHON KacatTesbHOi).
Jynmdru NPOBGACHHBIX  MCCIG/OBAHHI COOIMM B TAbIHIlY
-3)

(xabm. 4.
Tabnuna 43
v (=, 0) 0 0.1,3) 3 [UEN)) 1 (1 4x)
y | >0 [mecym | >0 0 <0 lwecym. | >0
¥ | >0 |mecym <0 neoym | <0
» P N -
v 0 0
B Ben,
BEE SRR nmepx

Js m Toukn x=1
samerim, w10 £ (1)=—00, [ (1 o T N Roue (1,0) rpadura
(yHKIGH TIesas W Mpasax KaCATENbHHE COBTANAIOT, OBPASYR BEDTHKATS-
HYIO KaCaTeTbHYIO.

Haxouen, onpenenmm acumntorhl. Tax Kak QyHKUMA HenpepbiBha
Ha BCCH OCH, TO BEPTHKA/ILHBIC aCHMNTOTH! OTCYTCTBYIOT. JInsi onpesesne-
HUSL HAKTOHHBIX ACMMITOT HAXOMMM CHAGANA

o Y VG

xatw X Xt x
a satem
m (y(x)-x)= bm @/x(x—1)?-x
et Kot

—2x?
sl —2p3.

= lim
Ry
Crieposarensno, npasasi M jesas Ha-
KNIOHHBIC ~ 2CHMITOTHI  COBMAAGIOT
OIPEACISIOTCS  YPABHCHHEM
2

yEx—z.

Fpadux dysxumy npupenen ha
puc. 45. o

Tocrponts rpadukn cneny-
ouEX  GyHKImit:

g
5.461. y—ﬂ.

5.462. y=_x?(x2—3)%

4




5.463. y=éx* (x2-3).
5.465.
5467,
5.469.

5.471.

5476. y=2/x+1-3/x_1.
5478 y=/(x+1)7+ /v —1)".
- 5480, y=3/1-x3,

1

5481, y=
5.482.
5.483.

5485 y=— T __

5.487.
5.489.
5491
x V/E
5.493. y=3/Ix727]. 5494. y=./|x222]3.
5.495. y=sin x+cos x. 5.496. y=— —
SN x +cos x
5.497. y=»x arctg x. 5.498. y=§+amclg 2
5499, y=e2xx2 5.500. y=xe *'I2,
1 1
5501 y=-¢ i, 5.502. y=— e v
x x



\
\5.503. p=xe'.

5505, y=(x—2)e 1%,

5407 y=(x2+1)e~=n,
5500, y=xte "
Inx
8511, y=—o-.
s11. y=—"

5513. y=x2Inx

5515, y=x2Inx.
5.517. y=xIn?|x|.

5.519. y=-In?|x|.
5521%, p=xi%, x>0,
sz, p=SX,

%

5504 y=—e™ '
x

5506. y=(2x—1)e?~.

5.508. y=x2e¥.

5510 y=In (x+/xZ+1).
5512, y=

xInx’
_lnx

5514, y=—

x
5516. y=x*{In|x].
5518, y=In]x?~1].

5.52. y=x*. x>0.
5.522. y=(1+x)"%, x>—1.

TloCTpOuTL KpHBbIE, 3a[laHHbIE NapPaMETPHYECKH:
5.524. x=te', y=te™", 1cR.

< IlpoBesieM BCMIOMOTATENBHBIE BhITHC.ICHUA:

vi=(1+6)e',

xp=(2+1)e',

yi=(l—g)e™,

ye=(t=2e™",

" -2
).ﬁlml’

-3

Tax kax x;=0 mpu r=—1 1 x4(=1)=1'e>0. T0 Xpua=—1/e. Tak xax

]
7i=0 mpu =1 n yi(l)=—-<0, TO Vmm=- Otclona crenyer,
e o

e KpuBas ACTONOKEHA
e A 1P
e[—1/e. +x) ye(—~co, lfe]}.

3 pETpaKeHIE AT NPOMIROMWON _

¥ OTPCACACM KPHTHYCCKHE TOY-
ko 1=1(y.(1)=0) =
=—1(vi(—1) ke cymectayer).
Kputhueckue TOUKH NepBON npo-
M3BO/HON HAXOJMIM M3 BHIPAXE-
7% BTOpOii  NPOMIBOAHOM
=42 (/=0

"

o
CrieiosatensHo,
ZS2e7) n

fe=—1  (yi(=1)  me
mecrayer).
A(_\/Z/P"ﬂ‘
B(/2¢?, \/2/e"?)~Toumu ne-
pervioa.

EE . 4

Puc. 46



Haxowerr, Haxomum acumnroTst. Ecri 1——o0, To x-0, a y—
T €. x=0 - BePTHKANLIIAA ACUMITOTA OTMCTHM, *TO NpH MpGIIKCHA
TOYCK KPHBOH K 370 GcHMITOTE WX KOODAMHATA 1O X OCTacTcs
orpuaarepHoil. Ecm (=400, 10 x—=+ %0, a yo0, T.e y=0 - TOPH30K-
TadbHas ACMMITTOTA. TouKR pruon upn’ npubmkenui K Heil yhicor
MOTONITENEAYIO KoOPINEATY 1o J.

Pt i LS a6y (tabn. 4.4) W jnenacy
B HCOGXOMIMLIE BLIBONL B MPAbOI €. Korowke. Kpibas npkscreria
na puc. 46.

Tabauna 44
' x —l y M| Y Tlosenenme pwsoli
(—o0, —v2)| <0 <0 <0 | <0 |Bunykma BBepx, y6u~
BaeT,  x=0- BepTi-
KallbHas ACUMITOTA
/2 -
~Y2 - f2e? >0 |Towa neperuba
T
(/2. -1| <0 <0 <0 | >0 |Bemykna Buw3, you-
Bact
1
-1 _— —e we | me |Touxa BosspaTa
¢ cyut | eym,
(-1, 1) >0 | <0 |Buinykna sepx, 803
pacraer, Toua (0. 0)
AERHT WA KpHBOi
1
1 e - 0 Maxcinym
=
(1. V2) >0 >0 <0 | <0 [Bumykna seepx, ybu-
saeT
V2 V22 0 |Towka nepernba
W2 +x)| >0 |0 <0 | >0 |Bunykna suus, y6u-
BaeT, y=0—ropuloH-
| TATHHAR ACHMITTOTA




in’ 7, re[o 2n).
§.528. x=1>—3n, y=1"—6arctgt, teR

CTPOHTH  CJICAYIOIMC KPHBBIE, 3ajJaHHBIC B TONSPHOR
CHCTCME KOODAHMHAT:
5.529. r=asin3q.

5.530. y=a;]+cos®).
1 NLICS

5532, r?~2a%cos2g.

§ 5. Bexrophble M KOMIEKCHbIe QyHKIMH
DIEHCTBHTENBHOH  NepeMennoi

1. C ,..1,, i Ecmu
KaXKaoMy it reDcR
B COOTBCTCTBHC Benop n(r)ev 3, 10 TOBOPAT, 9TO HA MHOKECTBC
D sanana a('Kmup -dveyus a=a(t) nelicTBuTENERON TepemenHOl 1.
3apar BeKTOp-GyHKINN a(f) PABHOCWIBHO 3ANAHKIO TPEX YMC-
J0BBIX (bynmun a(t), af). a,(r) koopnnﬂar BEKTOpa a:

a=a,(1)i+a,(t)j+a.(1)k,
HIM. KPATKO, a= (a, r] a,(t) a.(t) Ecin BekTop @ smisetcs pamyc-
BCKTOPOM  TOMKH ), 1o cooTseTcTByIONIyI0  BeKTOP-YHKIGHIO
NPUHATO ey

mr(,):x(:)m (i+z(t)k.

I r=rit) IS, OTMCHIBA-
emasn B npccrpaucme KONHOM Bektopa ¢ Besikylo JMHHIO B NDOCTpaHCTEE
MOXHO DACCMAIDHBATH KaK TOZOTPAd HCKOTOPOH  BexTOp-(hyHKIMHM.
TlapameTpuyeckue ypaBHCHUS roforpada:

x=x(t) y=ylt) z=z(1).

Mpumep | Haiitu rojorpady Bextop-gynKimu

rlt)= Jj+k, teR.

1— 2
T T
ViMeem napaMcTpHueckue ypaBHewus ronorpada
-1 2t
+17 T+1%
Vcksiouas Mapametp f, HOmyuuM

2

1—12)% 4412
. 2

(14232
239



Crenosatensio, ronorpagom BeKTOP-QYHKIMK F(f) SBASCICH Okpy-
9

Xrppi=

0 xotopoll uckmosena touwa (-1, 0, 1), norymotncs 5 ngenenc
npa - tw. o

Haitti rogorpadbl BeKTOP-QYHKIMA:

5.533. r=(2t—1)i+(—31+2)j+4rk, teR.

5.534. i+ /1+a%), ref0, 1]

5.535. r= 41.hr i—j+3sht-k, teR.

5.536. r=3ti+(2t—1%)j, teR.

5.537. cnst~i+sun-j+tk‘ teR
=2c0s> l'+2sm t+j, te]0, 2n).
n+xj+z 1eR.
cos? 1-i+sintcost-j+sing-h, refo, 2n].
Scost-i+4sint-j+2k, tel0, ’7n
5542, r=(shi—1)i+ch?i-j4 3k, 1eR.

2. P f/ ii p-ih)
Yuu a=u(t) O APryMEHTY I HAILIBACTCS HOsAn BCKTOP-(yHKUHS

da_, Ba_ o alt+ A)—alr).
& asd g At
Ecm a()=(ax(1). a,(1), a.(1)), T0
da_(dalt) day1) da,

dr dt

dr

Ecn r=r(t)=(x(z), v(t). z(t)), 10 mpowssommas — ects BeKTOp,
HanpaBnicHFMI To  KacaTenspoli K romorpady bextop-(ymximm r(f)
B CTOPOHy BO3DACTAHMA APIYMCHTA f.

ir

Ecrmm 7 - -spems, 10 E:“ €cTh BEKTOP CKOPOCTH KOHIfa BEK10pa r.

Mpasuna nuddeperHpoOBaHKS BEKTOD-PYHKUKHA
(a:nui =000

; 0, tre c— nocrommmil BeKTOp
d

da
2) w(cm) @ e Ol —TIOCTOSHHBIR CKAAP.

3)—(a+:,)A4 “’l"’

d, . do da
9 gloa)=Zrato 7

@ rhe ©=0(t)—cxanspuas Qynxims or 1.
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)A(a. b)= (7— b)+< '(”")
A\}:[a, o] Z_'," a}[«.

7 —u((p(:)) TT: e q):.p(l) -cranspHas dyHKmA oT 1.
5.543. [okasath, uTo |4, ~—) 0, ecnu |a|=const.
5.544. ano r=3ti—45. O Th

TPaeKTOPHIO M CKOPOCTb [IBHKEHHS.

5.545. [awo ypapHemue aBwkenus r=3ti+(4¢—t2)j. Onpe-
LT, TPACKTOPHIO K CKOPOCTH IBMKCEMS. I10CTpOMTH BEKTOPHI
ckopocru ms momertoB (=0, t=1. (=2, 1=3.

.546.  [lano  ypaBHeHME  JIBWKEHUS =2(t—sn )i+
+2(1—cost)j OnpencmuTh TPACKTOPHIO W CKOPOCTL ABHXCHUS
TlocTponTh BEKTOPBI CKOPOCTH U MOMCETOB (=T/2. (=T.

5.547. Halitu eIMHMYHLIA KacaTeNbHLIH BexTOp roporpada
Bekrop-dyHkim r=ei- (1+8)*3j mpun 1=0.

5.548. HaiiTn enuuuubbili KacaTebHBIH BEKTOp roporpaca
BekTop-OyRkuEM r=(1>+0)i+1% npn 1=—1.

Haiitn npowssonnbie BekTOp-(hyHKumit:

in - i+cos?t-j+sintcost-k;
cost-i+tsintj+tk;

B) r=(t+cost)i+tj+sint-k.

5.550. Hairrn npomnonﬂue BEKTOP~(PYHKIAH:

a) H cost-j+(2+1)k B Touke (1, 1, 1);

6) r=1% +(:+1) b S22+ 1k mpu 1=—2

5.551. Hain F(aA b). ecin
it

a=ti—1%+1%k, b=i+tj+1%k.
d
5.552. Hairmn - [a, b], ecmm o=i+ij+1%k, b=ti+j+t%k.

5.553. Haiitn ?, cemu a=ni+uj+u’k, e u=sint.
it

Eomn r=r()=(x(n, »(), z(D). 1O

dr_dfdr\_(dx dy &2
a " a\d a*" d?” di? )
& r_dv

Ecaim — spems, To —
PN TO G

=©-—BEKTOp YCKOPEHHsS KOHUA BEKTOpa r
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5.554. Haiitn BTOpbIC MPOW3BOMHBIC BEKTOP-(YHKIMIL:

a) r=cost-i+ej+(12+1)k,
6) r=ti+tcost j+isini-k /

TpH NPOM3BONBEOM { M mpu 1=0. /

.555.  Jlano  ypaBHCHWe  IBIXCEMSA:  r=2(1—sinf)i+
+2(1—cost)j. O T Tocrponrs
BEKTOPBl YCKOPEHHs ISl MOMEHTOB (=T/2, I=T,

5.556*. [ano ypapHenue mBwXeHus: r=3fi+(41—1?)j. Onpe-
ZIeMTh YCKOPCHHME W [BWKEHHS W €ro TAHTCHUMANBHYIO W,
M HOPMAJIBHYEO W, COCTABIISIOUIME B MOGOH MOMEHT 1 ¥ Ny 1=

5.557. Jlano ypabhenne ABwxeHus: r='[,t%+ /,(ZH»I)M'

Th M ero T NBHYIO H HOp-
MAJIbHYIO COCTaBJIsitolmMe B oGOl MOMEHT t W mpu 1=0.

3. K K i KPHBOI W
VDaBHEHUS KACATENILHOR K TPOCTPAHCTBERHOH KpHBOH x=x (1), y=y(1).
z=z(f) B TOuKe My(Xg.yo, Zo), KOTOPOIi COOTBETCTBYET —3HAYCHHE
HAPAMETPA fo, MMEIOT BUI

X—Xo _ ¥
dx Tdy
dt{t=r, dt

—Jo

Ihe X, , z—TeKymuie KOOPMMNATH TOMKH KACATGNBHOM. VparcHue
HOPMATLHOI TIOCKOCTH B TOfi e TOWKE:

dz
- +(zvza)al

&
(= Xn)d! g Hr—yo)

t

TMpumep 2. [lokasaTh, WIo kacaTeibHas K BHHTOBOH JNWHHA
r—(acosl,asm( bty obpasyer nocrosmmblii yron ¢ ocsio Oz.

< Haiinem sextop, KacaTenbmbili k rosorpady sexTopa ri

asint, acost, b)

Orcrona

T. €. y=const. &>

Mpuwmep 3. Hamicars ypaBHEHHs KacaTeabuol W HDpMa_u.Hﬂ“
nnockocTH k KpuBo# x=17—1, +1, z=* B TouKe M, (0, 2, 1)-
< Jlanuoil TouKe COOTBETCTBYCT 3uavenme mapamerpa f=I. MmceM

dx

2 9
dt " dr
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floncTaBassi 3uavenue (=1, nonyyaem

dx @4,
difiey

VpABHENMS KaCATEMBHOI:
x y=2 z—
2 1 3

VpasHeHHe HOPMAIBUOH ILIOCKOCTH:
2(x—0)+1-(y—2)43(z—1)=0,

2x+y+3z—-5=0. &

JUisi Kaxkuol M3 CHENyIOLX KPUBBIX HATMCATh ypaBHCHMS
KACAaTCIBHOH ¥ YPABHEHWC HOPMAJIBHOM IUIOCKOCTH B JIaHHOH

4sintcost, z=2cos’t npu t=m/4.

3

sin1,
1
5559, x=31% y

1,
=- =2.
, z=—t* npu ¢

5.560‘)5 acht, '—a>ht z=at mpu t=0.

5.561. x? +) ~10 7 24+22=25 B TONKe, M,(1, 3 4).

5.562. 2x243y?422=9, 3x24p2-z? O TOUKE
Mo (1, —1, 2).

4. Jlupepesmmannubic XaPAKTEPHCTHKH NAOCKHX  KpuBbIX. [TycTh
KpHBas B TUIOCKOCTH Oxy SBISCTCS TOAOTPA(OM  BEKTOP-(YHKIHH
r=r(s)=(x(s), y(s)), TOE s— MIMHA AYTH KPUBOH.

Kpustsnoii, wpuoii B Touke M, HAIHBAETCH MHCIO

Je ¢ yroa TOBOPOTA KACATENBHOH, COOTBETCTBYIOWWMH Ayre MoM
wc. 47) nanHol KpuBoW, a As—pumma ool gy Bemwwmma R=1/K
AGLIBACTCR  paduycom  KpususmL,

Kpususna K onpepensiercs co-
oTHOMleHEM 705

DOpMY LI JUIS BLMHCTERHS KPU-
BUBHLL 1) €CNM KPUBAR 3A7AHA ypab-
Hehuem B #BHON opme y=£(x), T0

Puc. 47
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2) ccin KpUBAA 3ajAKA YpABHCHICM b HesiBHOT dopme’) F(x, 1) =0, 1o

3) €TH KPUBAS 3aNaHA NADAMETPHWECKMMH YPABHEHMSMH x=x (1),
y (), To

£
| X"
K [rerwe ;
4) ecam KpuBas 3aJaHd B TONSPHBIX KOODJAMHATAX YPaBHEHHEM
r=r(g), o

X +2r2—rr"
T+
Ok KpuausHe! | conpukacarueics akpymum-mhm} KkpuBoli

B ec TouKe M pasLIBACTCH
HOll sepes TouKy M 1 Zie TPYTHE TOUH KpABOH P Q, korma P->M
" Q-

P.nmyx. OKPYXHOCTH Kpumﬂ]nhl pasen pajMycy KpHBH3HLI B COOT-
BeTCTBYROWIEH Towke M, A LEHT (er
HAXONMTCA H4 HOPMATH K spmou. TIPOBE/IEHHOH B ToYKe M B CTOpOHY
BOTHYTOCTH KpHBOIL.

Koopauatsi X u ¥ UEHTPA KDHBM3HLL paBHbI

14y

X Y=p+

D6010moii KDUBOIT HASLIBACTCH JIMHHS, OUHCHIBACMAS UCHTPOM Kph-
BHIHB NpH NBIKCHWA TOYKH TNO KpuBOH DOpMyibi WS KOOpAMHAT
ICHTDA KPHBUIHM ONPCAENAOT NAPAMETPHUCCKAC YPABHCHHA IBOMOTHL.

Mpumep 4 Haiitu ypaprenne ssomoTh mapafonst y2=2(x-+1).

< Wmeem 2

2, T.e. y'=-. Flocne noBTOpHOro AHGdepeHAPORARIA
N

1
nonyuaem 2+ yy”=0, oTkyaa y"=— —- Haxommm koopauuats

UEHTPA KPHBHU3HBL

Y=y

"

HACTHEIC Qyuxums gByx me-
pemenpLix; onpesienchie ov. b m.3 § | o 7.
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7o CaMBIM HAMICHN TADAMETPIMIECKHE YDABHCHWA JBOAIOTBI:

| BbryucIuTh KpPMBHM3HY [AHHOM KPHBOI:

5.563. v=xl B Havane KOODHMHAT ¥ B Touke M(1, 1).
5.564. x +9y =9 B pepumnax sumnca A(3,0) u B(0, 1).
5.565. x?—xy+y*=1 B rouke M(l, 1)

5.566. x=12. P= =134 wpu (=1

=1/,12, y="/31> B touxe M('/,, '/3).

5. (l—ws(p) B moboli ToYke M NpH Q=T.
5569. r*=a’sin2¢ npn @=mn/4d.

Haiimn pamrycst xpvmmm.l (a mo6ol TOWKE) NaHHBIX KPUBBIX:
5570. a) v= \/x 6)

5.571. a) x”:‘+)’“~a ; 6) x=acost, y=bsint

5.572. x=a(t—sint), y—a(l-wsl)

5.573. a) r’=a’cos2g; 6) r=ay.

5.574%. Bepwunoii KpWBOH Ha3bIBAaeTCS Takas ¢ TOUKa,
B KOTOpO# nMeer wm M. Haiitn
BEPIIHHY KpHBOH y=e %

5.575. Haittu BepumHy kpuBoit y=Inx.

B Bl UCHTPOB ¥ HamicaTh
P 7 JAHHBIX KPUBBIX B YKA3aHHBIX

s
11:)»)(1 B touke M(0, a).

e ™ B touke M(0, 1).

xe* B Touke M(—1, —1/e).

inx B Touke M(m/2, 1).

a(t—sint), y=a(l—cosf) B Touke M (na, 2a).

HaliTH SBOMIOTEI KPHBBIX:
5.581. a) y=x3 6) x>—
—

atry/a

2, p) x2P

+y¥3=a?’.

5.582. x=aln-

5583, x=21, )

s, KpupLL
Bo nesixnii HeocoBo# Tcuke M (x, ¥, Z) MPOCTPARCTBEHHOMN KPHBOH r-r(r)

MOXHO MOCTPOMTH TPH B3aHMUO NCPNEHMKYIAPHEIX BEKTOpA:
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& i bekTol i),
L el '
dr P

dr d’
HaTpaBnstOLL BeKTOp GuNOp Maaw).
[ ] e v savr

N=[B, T] (anpasnsrouwsii BexTop 2aasoll m)pMu/tu) WA COOTEeT-
CTBYIOUMC MM OCHOBHLIC €OUHUYHDIE GEKMOP

T 8 B N
e
171 18] 1N
KOTOpLIE MOXHO BEMHCIHTE Tawke 1O (hopMynam:
dr dr rdt
o v=alla] e

TpexrpaHHUK C BepiuMHON B rouke Mg, pebpamu KOTOPOro ciyxar

KACATCIThHAS, TTABHAA KOPMATh K e
nipoct #. Cpawamn cro

ipexey

SBASIOTCA TIOCKOCTH:  COMPUKACaioujasicsi  (IIPOXOSMT ~ uEPE3  BEKTOPI

T a N), nopmassnan (upoxonm uepe3 BekTopel N u B), npsmasiowas
T).

(npomxun 4EPE3 BEKTO)
VpaBHCHUS FIABHOM uﬂpMum MMEIOT BHR

X—Xg ¥—.

v N, N,
Te x, g, 2 Tekyue KoopmTI Toun rramio HOpvATH. N, Mo

N,- koopuHaThi BekTOpa N.
VpabreHus GHHOpMATH:

z—26

Xx—Xp

B, B, B

VpaBHeRAE CONPUKACAIOIENCH TIIOCKOCTH:
B (x=x0)+B,(y=yo)+B: ()
VpaBHCHHE CHPAMISIOWER LIOCKOCTH.
Ny (x—x0)+ N, (v—yo)+ N, (z—20)=0.
Tipumep 5. Haiftu ocHOBHbIE €MHUMHLIE BEKTODSI T, v 1 B KPUBOH
=1—smt, y=cost, z=t B Touke M, KOTOpOJi COOTBETCTBYeT 3HAUCHUC
napamerpa i=0. Hanucats ypaBHEHWs KacaTe/lbHOM, TIABHON HOpMA/M

W Gutopmamn B 31O TONKE,
< Umeem

Il
2

=(1—sn 1)i+cos £-j+tk,

dr " "
E: —cost-i—sintj+k,
d’r " s
gmsmtimeos ).
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Tpu t=0 nonyusm

dr d Pk
[; 7:]’ —1 0 1f=ith
t 0 -1 0
ijok
N=[BT]=| 1 0 1|=—2
-1 01
CriejioBaTebHO,
i+k
. , B=—rx-
2 NG
Tak xak npu (=0 mmeem x=1, y=1, z=0, T0:

-~ ypaBHCHHS KacaTenbHON:

~— yPABHEHUS TABHON HOPMATH;

— ypamenms Gunopmam. B

ECTH TpOCTDHKCIRHHAS KIAS Jaiala KAK NepeceleHe IBYX
| mosepxrocTeit
4 F{x, v, 2)=0,
G(x, y, 2)=0,
& dr
TO ynOGHeC BMECTO BOKTODOB = U i DACCMATDHBATH BGKTOPLI

dt di?

dr=(dx, dy, dz) w d*r=(d*x. d%, dz), NPHYEM MOKHO CHYHTATh ONHY
M3 TeEpEMEHHLIX Y, y, z HCIABHCHMOW W cc BTOpON  juepeHumar

PABHBIM HyMO.
umep 6. H;

B CUpSMIIOWedi 1II0CKOCTEH  KPHBOIT
x24yp?ezi=6,
x2—ptiz?=4

B e Tomc M(1, 1, 2).
JatiHbe U cunTas x i TiepeMer-

o, noayuimM:
xdx+ydy+zdz=0,
xdx—ydy+zdz

dx? vy +ydiy+ dz* 4 zd?z
dx?—dy —ydy de?+zd’z=
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flpn x=1 y=1, z=2 nmeem

1 3
dy=0, de=—3dr dy=0, dz=—gux?

1 3
CrienosaessHo, dr——(dv 0, —5dx dlrr(o 0, ~—dx’> Saveniy
)

STH BEKTODB! BEKTOPAMM, MM l(mvmﬂadpﬂb.w @ o oo

~1), orkyaa

T=(2, 0, -1),
ij ok k)
—12 0 -1 =16 2 o’:z(ﬂ'fu)
00 —1 20 -1

Otctopa Haxonum

HOPMA.TLHOI
x+2z—5=0 ypaBHcHMe CpsMIISIOLCH TUIOCKOCTH o>
HaliTn ocHOBHBIE eIMHMMHBIC BEKTOphl T, V, B m COCTaBHTDH
YPABHCHHS KACATENILHOM, TIABHON HOPMATM M GHHOPMATH JAHHLIX

KPHBEIX
5.584. x=¢', y=e~', z=1 npu =0
5.585. —cost, z=4 sm% opH f=T
5.586. s npu t=1
5.587. B TOuke x=1

5.588. Hamicath ypaBHeHWs TiockocTed, oOpasylonmx ecte-
CTBEHHbIH TPEXTPAHUHK KpUBOH X=12+1, ) =cost, z=¢' B TOUWKE
1

5.589. HamvcaTe ypaBHeMMs IUIOCKOCICH, oDpasyionmx ecte-
C1BeHHLl IPEXTPABHHK KPUBOH x:!/ﬁ. y:t/ﬁ. z=Insm?
npa =2

5.590. Haitix BEKTOpHI T, V, P M Hanucarb ypaBHEHHS BEX
peSep M IIOCKOCTel, 0GpasyloMMX eCTECTBEHHbIN TPEXIpaHIHK
kpreoit x=(t+1)%, y=1% z=./?+1 8 Touke (I, 0, 1)

5.591. Haitrn ncxropu T, v, P ¥ HanHcaTh YpaBACHHN BCEX
pefep ¥ MIOCKOCTEH, O6pPa3yIOILMX ECTECTBEHHBIA TPEXIPABHHK
x1yyaz2=14,

Nyosey oW (I 2.3)

KPHBOH {

Kpususna BEHHOH  XpHBOH AHATOruIHo
KpMBW3NE TIIOCKOH KpHBOH Econ KpMBas sajana ypabmemucw r=r(s) 10




B ciyuae obliero IapamMeTpHHCCKOrO 3aJaHHs KPHBOH MMECM
[dr d*r
di’ df? |

H

R dr
dt

BEHHOF KPHBOH B TOUKE

(smopoit it} P

M wasemacTcH wCIO

a2
= lm —
P NomAs
e O —yros noRopoTa GMHOpMam, cooTBeTCTBYRONMI Kyre MN. Benn-
aupa_p misuxafr)ﬂn Paduycos Kpyueius Wi paduycom 6mopoil KpususHsL.
r=r|
dr d’r &
ds* ds

ds?

The 3BaK MuHYC OCpercs B TOM Clyuae, KOTja BEKTODP( ® MV uMeroT
OIMHAKOBOE HANPABNEHHE, ¥ 3HAK ILTIOC —B TIPOTHBOTIOJIOXHOM ClIydac.
Ecrw r=r(f), rne t—TpOM3BONBHBIA TMapamelp, T

dr d*r dr

dt ar® e’

dr dr||?
a’dr

Haittn KpuBK3Hy W KpydeHHe XpHBOH x=e'cost,

Mpumep 7.
y=elsmi, z=¢' B moboii rovke.
< Mmeen

r={e*cost, e'sins, e'),
dr
;’:(2' (cos t—sin t), e'(sin t+cos t), e),

2,

=(—2¢'sin1, 2¢'cos 1, €'),

dr
—3=(—2¢"(sin r+cos 1), 2¢* (cos 1—sin t), e').

i j k
¢'(cost—sinr) e'(sins+cost) e
2efcost e

—2e'sint
n t+cost), 2),
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& & dr e'(cost—sint) e'(sinr+coss) e

G e | st 2 cost e | =2en
o di® dt” | _oetfsinircost) 2e*(cost—sint) e’
CrenoBaTensHo,

o /(sni—cosr)*+(sm1 reost)? +4 /2 g

e /((sint—cost)? +(sint+cost)?+1)° 3
2% =

#{(sinr—cos t)2 +-(sin 1-+cos 1) +-4) 3

BolHCIMTL KPHBH3HY M KpYHEHHE KPHBBIX:

% z-1V2 B moboil Touke u mpH (=0.
, z=1> B moGoll Touxe u npu r=(.
(—13, v=3t2 z=3r+r* B moBOHl TouKe H npu

2

x=2t, y=Int, z=1* B noboii TOuKE M OpH ¢
2 3

y=

~ TpH X

5.597. 2x=y?, :=x2? B moboit Touke W NpH )Al
5.598%. Jlano ypasHenHe JBWXEHHS r:li+tzi+§ 13k. Onpe-

JENATE YCKOPEHME W [IBIKEHHS, TAMTCHIMANBAYIO W, H HOp-
MalbHYI W, COCTABISIOIHE YCKOPERMS B JIIOGOH MOMEHT
t uonpy (=1

6. ymannn jei i fi. Ecmn wwx-
DOMY 3HAYEHHIO CUCTBHTENBHOW mepemennoit re DR nocrasieno
B COOTECICTBHE ONPEACIICHHOE qunnexcum -mcnn z=x+iy, 1O zg!
ynryuer tc o

nacThio  onpesiesieHus D-
2=2()=x )+ (e

3ajanpe  KOMIUIEKCHOH (p)nxunu z 1) PaBHOCHIIBHO 3a/1aHMIO JBYX
x 1), WM 3anaHKIO BeKTOP-PyHKUAE

8. TloCTpOHTL KpuByI0, 3ajansylo ypaphenuem z{1)=
o

< Tax xax z(:)w"[cospu 1sinBe), 10 |z(t)j=e™ u argz(r)=pr. To-

nacas @=Pr, Haxomam, ecnu B#0, r:ﬁ Crenosatensro, r=|{z(t}|=

=6l (—o<P<+E), W Mb TONYNWIH YPABHCHMC NOTAPHOMUMECKOR
crupamu (rn. 2, § 3, n.5, a Takke puc. 13, crena), ecnu af#0. Jipu
o

=0 - OKpyXHOCTH ,71 npu P=0-—nys o=
Hpoussodnon xomnexcroli dyskimu z(1) HAILIBACTCH KOMIIEKCHAS
z(t,

dysxuma 2 (1)= Lim e e “(1)+iv'(1). Ha xomusexcipie QyHKusm
a—o
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Gepenmmposanna (em. m. 1 § 1

Tpumep 9. Jlokasars, m (eMy=he™, rne A=o4iP— mpoms-
BOTBHOC KOMILIEKGHOE SHCAO.
< Myen z{1)=e ="M 1orna x(r)=¢"cosPr u ) (1)=esinp1.
Orciofa Baxozmm:

OLmmbic npasita nud-

(1) = e cos Br—pe*tsinr,

' (t)=0e™ sin Br+Pe* cos pr.
CrenoraTenso,
2'(1)=x"(1)+ iy’ (t)=(cce™ cos Br— Pe™ sin B1)+i(0ce™ sin Pr+Pe™ cos Br)=

=ae™ (cos Br+isin Br)+ife™ (cos Pr+isin Br)=

e B B (g 7)o I =AM, o
| [ToCTPOHTE KpHBbIC, 33[aHHbIC YDABHEHHAME z=z(1), H BaiTH
z(t):

5.599. z=r2+it, te(—ou, +oo)

5.600. z=1~i+1e'3, te(—co, +o).

5.601. z=2¢", te[0, =].

‘ 5.602. z=3¢"+e7", te(—o0, +o0).

5.603. z=(2+i)e'+(2—~i)e ™" te(—c0, +x)

5.604. z=17+it*, te{—o, +o0).

5.605. z=r+i—ie ™", te[0, 2n].

5.606. z=ae"(1—it), aeR, te(~o, +oo).

5.607*. U3BecTHO, uTo z=z(f) ONpENENSET 3aKOH JBMKCHAL
TOYKH Ha mnockocTd. Halfrd KOMNOHERTH CKOPOCTH M YCKOpEHHS
N0 HATIPABNEHMEO KACATENBHOH K KpuBOW z=z(f) u mncpnes-
JWKYJSIDHOMY K HEMY.

5.608*. Touka z npoberaer b [z[=Rc { i
YINOBOH CKOPOCTBEO, PABHOW emuuMue. HaliTH BEKTOp ckOpocTH
TOUKH W, ABHXyUICHcR BMecTe ¢ z no 3akomy w=f(c).

d
l'lycﬂ, D= —onepatop mnipbepentmposasns, T.e  Dz{r)=='(1)

Hblil OnepaTop ¢ woibm-
enramu p(D)=a,D"+...+ay D+ao ONPENENseTcs CleayronmM obpasom:
P(D)z(1)=a,z™ (1) + ... + a2’ (1) +aoz (1),

5.609*. [lokasaTs clefyroulse cpoficrsa NHHelHOro aud-
depesnuansporo oneparopa € MOCTOSHHBIMA KOpduureHTaMHE:

) p(D)er=p(r)e™;

a) p 14 s

6) p(D)(e*'z(1))=€*'p(D+2)z(t), rme z()- mpomsponLHax
OV [y n pa3s i) npu

mobom te(—co, +oo).
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Jns 3aJaHUBIX  QYHKUME BBIMHCIMTL  yKa3aHHbIC JruReRnL e
KOMOWHAIMH TIPOU3BOIHBIX:
5.610. x"{t)+3x"(1)+x (1), ecn x(l): te~"cos 1.

10 x(r)=R (le"“') Tlogromy  x“()+3x'(/]
+x(1) {l)2+3l)+l)x(1) Re(D 3D+ 1)t O Mcnunhgy)n p\.:‘yJJTL
TatT 327394 5.6096), HaxomMm:

(D2+3D+1)te ™1+ = (Dt i—1)2 4 3(Dvi— 1)+ 1)i=

=D 24 2(i— 1) D+(i—1)2 43D+ 3(i~1) +1)1=

SURD 24 (14 20) DH( =2+ i) =T (1= 2) +if2 1) =
=e (1 —2n)cos 1—(2+ 1)sin1) +i((1 - 2r)sin ¢+ {2+ 1)cos1)).

Orciona nonywaem:
X" (0)43x" (1) + x()=Re(D?+ 3D+ )" =

‘((1—2t)cos t—(2+1)sint).
5.611. ).’”(r)+46x(t) x(ry=ecos 3t

5.612%. X" (1)—x'()+°/ax(t); x(¢
5.613. x"(£)+2x' )+Zx(1) x(1)=
5.614. x’"(l)—x(t() x(t)=13sinr.
5.615. x"(1)—2x(1)+5x(¢); x(f
5.616. '/ox"(t)—x"{t)+x () x(

“fcost.

1+
1+2%)e*cos t.

§ 6. Ymcnemmpie MeTOnI Qynkuumd omioli nepeMeRHON

1. Mncaewnoe pememne ypasuewii. Kopens &e(e, b) ypasnenns
J(x)=0 wwowpasan va owpeske [a. b), ecnu ma Irom otpesxe He
CONCPRMTCH ApYIMX KOpHEH yKasaHmoro ypasnenus. Otpesox |a. b)
BAILIBACTCH OMIPEIKOM  USOLAYUU KOPHA.

Merton xopa Dycrs ma mpcxle [a, b] wsomsumn xopus
ypaenus f(x)=0 BHNOAHSIOTCH yCioB

a; }: HKLH f&x Sx) u f{x) nenpepmw,

®) QJychuuu 7l mf (xg e mvewor cuero sunre
Onpeaeninn wwesia x, (n= ) pabencroamu

Xo=b, ecnu f{a)-f(x1)<0,

Xo=a, ecnu () f1x,)>0.

_b=xe )7 (-1)
TS )

TOrAA TIOCHEAOBAEABHOCTE (X,),cn CXORMTCA K KOPUIO & MpH 71—
W JUIS BCSX HATYDATBALIX N BITIOTHAIOTCS HepaneHCTBA

§]<|f(1)

the m= min |f'(x)] u M=max |f(x)].
P acras
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flpumep 1. Haitrn kopum ypassess

x-arctgx—1
MeronoM XOpi ¢ Townocteio o 0.0001.
< TiocTpous rpagwsn Gyskuwii y=arctgX 1 y=1/X, M0 pacTONOKEHHIO
709CK TICPCCEUCHHS JAKMIONACM, 9TO YKAJARIOE YPABHCHHC MMCCT JBa
xopus &, W &, paBHEIX 110 i BEJIMYMHE M pa3 no
3naky. Halliem NOIOXMTensubiii KOpeHs E,, BHOPAB OTPEIKOM MIONSLMN
ator0 ¥opus o1pesok {1, /3] Mlas dymxum f(x)=x-arctgx—1 uveem

Fe)maegx iy, S

2
(1+x%)2

/3
fovToMy_yenowns a), 6) u B) emonmstorcs. Tak kax f”{x)>0 npu
xe[l, /3], 10 m<f'(x)<M, tae

1)-r(3)= (v—l)(7—1)~—0,2|4wl9~0,8137wz<0,

%1
—)=" =1 2853081,
m=f"{)=g+;
/3
M=£(/3) '3‘ o= Lasoaton.

0,1515577. Yrobn1 onpenemats 3wak npowssenerms f(1)-f(x,),
waiiaem x,. Mockonsky

(Vﬁ_l) /(1)
-

1, crenomTenso, F(1)-f(x,)>0, T0 WMca X, CRCRYET BEIMHCAATH 1O

bopmy:

=1,1527608

NCET

Cheiien BhcICHHS B Tab:Tmy:

" o l 1) =

M v )

i 1 —0,2146019 | —0,1527608 | 1,1527608 | 0,0231520
2 1,1527608 | ~0.0129601 | —0,0090807 | 1,1618415 | 0,0013762
3 1,1618415 | ~0,0006758 | —0,0004730 | 1,1623145 | 0.0000716

SIS S—

i croaBen norpett-
BocTs!). Taxum oopazom. £ = 1.1623+0.0001 1 &= —1.162340.0001. o

') 3aech M BO DCEX TPHBCJERHBIX MATEC PACTCTHLIX JANANAX TPO-
MOKYTOUILE BLMICIEHW TIPOBOANTCH C TAKHM HCIOM  ACCATHURbIX
3HAKOB, KOTOPOG OGCCTICHMBACTCH MCTOTB3yeMol DBM.
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MeTon kacarenbnux MNycrs na oipesxe [a, b] wsomsnuy
wopust & vy =0 BoAllic yCTIOBhg
a), 6) u B) n uucna x,, (r=1, 2. 3, ..) ompenensioress pasercTBOM

f(xa-s)
X = Xp 1

S (1)
TpHsem

{a, ecm [(a)f(c)<0, (b—a)f(a)
Xo=

b, ecm f(a)f(c)>0, rme c=a——
¢, ecnn fle)=0, S®)=1(a)
Torma NOCIENOBATENBHOCTE (X,)icn CXOAUTCA K KODHIO E NpH n—cc.
H LIS BCEX HATYDATBHEIX 71 BHINOJASIOTCH HEPABEHCTBA

t;r<'ﬂ‘"“ w vxrmsﬁ&.rrxﬂl’,

e

min (=)l M= max |1 (x)|
u(rsb[f( )' B a<v<h ( )
fMpumep 2. Haiit nonoxurensbii  KOpeHh  ypaBHeHus
x-arctgx—1=0 METONOM KaCATEILRBX ¢ TOHHOCTBIO 710 0,0001.
< Kak # B MpeswliyiieM NPHMCPC, OTPE3KOM HW3ONSUMH  SBIAETCS
mpeauk\/[ V3] TMockonsky nus Qynimn f(x)=x-arctgx—1 umeent
DIU]

N

=1,1527608>0 1 /(1) £(¢)>0, To smcna x, BrMCATEM

Sl

Ko f3.
ey Vi
Gymxunn f(x), f7(x) u swavenue m=12853981 HaiineHsr B npHMepe
1. [lace, My f"(1)=0,25, notomy uto f* (x)=

Xy =y =

wu—-o»;:T)i <0 na orpe3ske
M,
wonsmmu  Hakosen, T 0.0972461.
m

PesylbTatsl BHUMCTCHWH CRenieM B Ta6mHILY:

n L 16a ) I ) =

1,732050810,813799211,4802102  0.5497862  11,1822646| 0,0534645
1,1822646(0,0270628|1,3617976{ 0,0198728  |1,1623918|  0,0000384

e

Crenovatentio, kopens ypaprichna &=1,16239+0.00004. o

V6eaurbes: B TOM, UTO yPABHEHHS BE MMEIOT JCHCTBHTENBHBIX
KopHe#
5.617. 2*—x—1/,=0  5.618. x2—arctgx+1=0.

1
S619. (x*4+2x42)2=0. 5620. /2x—T+lg
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5621 x*—x?4+1=0.

5.622**, Kopenn & ypasmenns f(x)=0 m3onupoBaH na or-
pesxe [a, b], dynxuun f(x) senpeppwpa u f(a)-f(b)<0 Co-
c1aBaTh Ha  (OpTpaHe NOJNMPOIPAMMY YMCHBIICHMS OTpe3Ka
WIONAIME B 2" pa3, UCHOMNB3ys NOCIENOBATENLHOE LENiCHUE OT-
pewa nonosam. INapamerpamu BuiOpars pemmvment F, A, B,
N, rie F— ujenTHHKaTOp MOMpOI paMMbI-hyHKIMK [T BBITHC-
newust suaderwit dynxuan f(x), A M B--KOHUB HCXOMHOIO

01pe3Ka oo i ¥ KOHITbL Ly OT0 OTPe3Ka
B <OJISIMH TI0C/IE BbIMHCICHUH, N -~ 110Ka34TeNb CTENeHy B BbIpaxe-
Hin 2", Xapakrepusy oTpe3ska

5.623. Peumrh ypaBHeHne x2+x%—~3=0 KOMGHHHDOBAHEBIM
M2TOFIOM, TIPUMEHSISs METOIl XOPAL M METOJI KacaTeAbHbIX W CpaB-
HMBAS Pe3yNbTarEl

< Toctpons rpadmke Gyskimii y=x> i y=3—x?, IPHXOTMM K BIBOLY,
“10 YKA3AHHOE yDABHEHME MMEET ONMH MeWCTBMTETbAIH KOpemb & Ha
ospede [1, 2] VMeRMMM OTpE3oK wlonsimu B 4 pasa, MCnomk3ys
AT oAOBMANOLG Actenns. Jns f{x)=x3+x7—3 umeem f(1)=—1<0

21

i /(2)=9>0. Haitzem {1.5)=7->0, nosrony Gonee yawnm orpessom
wionstwn  senserca otpesok [1, 1,5 Haitmn £(1.25)=0,515625>0,
vonysum oTpesok [1, 1,25]. Tak kax

(0.25~1)7() _

e=i =t

TS~

1164948450 w f(1)f(c)>0.

10, TPHMCHAR METO XOPA, HCOGRORHMO HCTIOMR3ORATE (OPMYTY

E1

£o=125.

Peaynbratel BbIYMCIICHMH CBeleM B fBe Tabnmusi:
a) Ui MeTOfld XOpit:

" EE SGant) f=Fa 0 S

1 1 -1 —0,1649484 1,1649484
2 1,1649484 —0,0619384 ~0,0091209 1,1740693
3 1,1740693 —0,0031786 ~0,0004651 1,1745344
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6) /LIS MCTOA KACATCIBHBIX

a % 1 1) 1(Raes) (=% ) T

Wi} 0.515625 7,1875 [).07117391 1.1782609
0,0240767 | 6,5214179 | 0,0026919 1.1745690

o=
3
2
9]
2
3

TIpH BOMHCTCHIN METO/IOM XOPA TIONYSILTH BOIPACTAIONIYIO HOCE-
osatensiocts, (%,) mpubmwkcHmii KOpHA &

1<1,1649484-.1,1740693 < 1,1745344 < ... <&,

a TIDH BHMHCIICHHH METO/IOM KACATCBRBIX  YGHBAIOULYIO TIOCACAOBATEh-
nocts (%,):

£<...<1,1745690<1,1782609 < 1,25.
Cosnajatonie AccATHYHBIC 3HAKKH 4neHOR 0BeHX nocnenoratentHoOCTEH
SBIAIOTCA TOUHBIMM /118 KOHS £ T10 3a72HHON TPe/IelTbHOT aBCONIOTHON
TOTPENIHOCTH &€ 3HAYEHMe N, TPH KOTOPOM JIOCTHIAcTCs Heobxommmas
TOYHOCTh, HAXOIWTCH M3 HEDATICHCTBA

[EAS SN
1
npu o1oM E=5 (5, + %) e, Takm obpazon,
£=1,17455+0,00003. &

BBUHCIMTE ONHAM W3 YKA43aHHBIX METONOB C TOMHOCTHI
no 0,0001 nefcTBRTENbHLIE KOPHH YDABHCHHIA 4) METONIOM XOpK,
6) METONOM KacaTesNbHbIX, B) KOMOMHMDOBaHHBIM METOZIOM:
5.624. x*+2x—8=0. 5.625.

0. 5.627.
5.629.
5.631.
5.633.
5.635.
5.637.
5.639.
5.641.
5.643.
5.645.
5.647.
5.649.
5.651.

5.652. x*-arctgx—1=0.

5.653. CocrapuTe Ba (OpTpaHe NPOTPaMMy PpeIUEHMs Cle-
Hywuxeu 3a0adud: HaHTH METONOM XOpHA KOPHH YPaBHEHMS

~2_x=0 ¢ TouHocthio o 0,0001.
< TlporpaMMy CIGAYeT TNpCACTABHTS Kak COBOKYMHOCTh TPEX Npo-
TDAMMHBIX CAVMUL: OCHOBHOH NpOTPAMMBI, TIOIMPOFPAMMBI-(YMKTUR
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HaXOKJCHHA KOpHA ypaBhewwst f(x)=0 MCTCHOM XOpA Ha OTpeike
{30ISIWK KCPHSL [, b |, NOATPOrpaMMEL-QYHKIHE BLIMHCIEHHS 3HAUCHH
Gyswimn f(x).

Ilodnpozpas wa-Gyrkyun soiucrenin nauenuii Gyuxyu.

FUNCTION F())
F=L PX—Z =

ENI [)

THodnpospasina-gynkyun naxowdenun xopun semodom xopd. Tapa-

+ A, B. 5 EPSCF, - mompOrpan-ynian puicreis
svatcnuii GYFKIHH f{x), A # B— KO OTPCIKA WIOTMDW KOPHA,
S—nzpventivee mavente |f'(v)] wa orpese wiopammm, LPS- mpe-
JCTBAS AGCOMIOTHAR. MOFPCIINOCTS.

FEN(‘TION CHORD{F.A B,S.EPS)
F. )

A (B AyFA/[(FB—FA)

IF(I-A. GT0) GO TO 2
1 X=X~ (X~ ApFX/(FX~FA)

(X
BS(FX)/S.GT.EPS) GO TO 1
CHORD=

RETURN

X=X —(B—X}FX/(FB—FX)
lF(/\BSg g(/s GT.EPS) GO TO 2
CHORD=

RFTURN

END

N

Ouepatophi FA=F(A). FB=F(B) n FX=F(X) ucnonsyiorcs » yxa-
3aHUOH TMOANPOTPAMMC JLIR TOLO, UTOGb HIGEKATE JMUIAM BHIHCICHHI
anadenmli gyukimg f(x); npu wWCMONECEAM nporpaMMbi 3amch  F(X)
BACHET OBPAMICHMC X NOANPOTPAMME-GYHKIMH W BLNMHCIENHE COOTBCT-
CTBYIOUICTO IHadenHs ITON pyHKIMM.

Ocnoenas v, dymxrmn f{x)=
=€ty wce npowssonoli £ (x)=e* 2 1. saxuouaem, UTo ypasHeHke

A MeeT nBa koiﬂs Ha OTpe3Kax [0 03] n [3,3.2]. Hoceoxy

e w
Frx)=er1>0, 10 (v
-t —osmm mn_ xelo. 03]

171828I pAl</'(x) e 1= ,310 s xe MooToMy
1f/(x)|>08173 B nepsom cayvae |/(x)l>1mz 8o mpw Om
SHCTA BMECTE C KOHUAMM OTDEIOB WIONSIIN ¥ JAXNAHHOM HpENEnEHO
26CO;UOTHOM NOTPCUIHOCTBIO ONPELETSIIOT FHAYEHHS MAPAMETPOB, T. €.,
KaK TOBOPAT. ABNAIOTCS GAKTHVCCKIMA MAPAMETPAMHA JUTSL TIOATPOIFAMMEL
CHORD. OCHOBIas NporpamMa HMECT BT

EXTERNAL F

ROOT1 =CHORD(F.0.0, 303173,00001)

ROOT2=CHO| D’{ 3 182.

wm‘rm 1) ROOT1, ROOT2
1 FORMAT (' KOPHI VPABHEHMSA', F6.4, w ', F6.4)

STO
END

9 Mlon pen. A. B. Edumosa, B. M. [emwnoswaa, u. 1 257



Cocraeuts Ha ¢ NOANPOTpaN s Ha-
XOXK/ICHHS YKA3AHHLIM METOJOM KOpHA ypasewus f(x)=0 na
orpeske msomsuun [a, b]. Tapamerpst: F, A, B, S, EPS;

F—nms moanporp: it dyHk-
w f(x), A u B- KOHIbI OTpe3ka HM3ONALAM KODHS, S-—
napamerp, i Huwxe, EPS— abcosoTHas

norpewHocts.  [lapamerp FD—uMs  moamporpamMmbl-(hyHKIHK
sbrucnends [ (x).

5.654. Metox xopa. Iapametpst: F, A, B, S, EPS, S:u,

m

rge M=max|f’(x)| u m=min|f’(x)| anx xe[a, b].

5.655. Metoxn kacatensssix. Ilapamerpo: F, FD, A, B, S,
EPS, s:.;i”:’ roe My=max| /" (x)| u m=min| f'(x)| a1z x€[a, b].

5.656. Kombunuposannbiii meron. Iapamerpwi: F, FD, A,
B, EPS.
5.657. Jins ypasuesus f(x)=0 omHoit u3 3ajau 5.624—5.652

cocTauTh Ha (OPTpAHE NOMIPOrPaMMy-QYHKIHIO BHIYHCICHHS
snavennit Gynkuus f(x)

CTaBUTh Ha (OpPTpaHe NPOrpaMMbl PEIUCHAS ONHOH H3

3agay 5.624—35.652 yKkasaHHLIM METOIOM:

5.658. Meros xopn. Mcnone3opats pelieHMs 3ajgay 5.654
B 5.667.

5.659. Meron kacarensHbix Mcnons3oBaTh pellleHus 3amayd
5.655 u 5.657.

5.660. Kombunnposauspii meron. Henonssoeats  peenHus
3ajau 5.656 u 5.657.

2. Mnrepnosmposanne gymcuun. llycrs dynxuus y=f(x) 6 {uax

A

ukmepnoasyuu %€[a, b}, k=0, 1, ..., n, IPHEHUMAET 3IHAYEHHS f(x ko
Tora pasiiecnmu

Y~ Vre1
Ay (o, Xir)="——,

X=Xy 1

Ay (X Xur 1) =AY (it 15 Xev2)

—Xi+z

Ay(xi, Ker1, Xer2) =

Ay (X, Xt 15 s Xirio 1o Xuat)=
Ay (X Xicr 15 oor Xir1=1) = AP (Kis 15 s Xicsd)

X Xear

(k+i<n),
a unmepnoasyuowbiil nosunom Qysxiwn f(x) va orpesxe [a, b ] umeer sua
Pa()=yo+ ¥, (r—o)(x—x1)w. (=X s) Ay (¥0, X1, sy (D)

f=rt

258



nipK 9TOM B CiyHae i i 7  (x)
1a [a,b) semonnserca Hepm:cm:mn

- i) 1 )]

@

Moo= max, 1F* 0 ()]

Mpumep 3. Haitn /2 ¢ TowHoctsio nio 107%, nocrpoms s
ymagn f(x)=1/x mrepronsuHonnIi nonmHoM wa otpeske [169, 2,25].
< Buibepem n=2 u yanul HuTepronsumm xo=1,69, X, =196, x;=2,25.
Oreun Townocts no dopmyne (2). Tax xax f™)(x

—ﬁx”” <0,

3

dymemin {7 (x)=7x %% yOumact wa orpeske I=[1.69. 225, nosromy

My=max " (x)=/" (1 ®)=2 =0,1009984.

8 (1,68 69)' 13
Torma ANs pasHoCTH !z(X)_f(X)'Pz(X) NOJTY4HM HEPABEHCTBO

ira (x)|< 1(x—1,69)(x—1.96)(x—225)1,

OTKYN@ CAEMyeT BLIMONHEHWC HEPABEHCTBA
0,1009984
I7a(x)] <=———0.31 -0.04-0.25=0,0000521
H JIOCTHXCHHE 3AJaHHON TOYHOCTH
Haiinem
PA3IENEHHIE PASHOCTH 1 NIOMECTHB pE3yJILTATH BLIMHCICHHF B Tabnutly:

k x W vl v,,) Bvlx, Xy %yag)
opre s 1,3-14 0,3703703—-0,3448275
1.5'97 1,96’"'3703703 - 1.69—2:25 -
1196 | 14
=0,3448275 =—0,0456121
2|225| 1,5

TomEoM umeeT BT

P2 (x)=1,340,3703703 (x—1,69)—0,0456121 (x—1,69) (x—1,96),
P2(2)=1.3+0,3703703 - 0,31 —0,0456121 - 0,31 - 0,04=
=1,3+0,1148147—

,0005655 = 1,4142492.
Ortcrona

/2=1,414240,0001. &
259



oy AF (k=
Konewiwie pasnocmu A%, (k=1.
paBeHCT BaMH:

1=0. 1. 2.

-.) ompenesnsitores

Aly,=Ay =y 1=y,
Aly=Ayi - Ay,

Aty =ty =AYy,
s pasnoomemonujux 33108 x,=Xorkh (k=0, 1,..n) ¢ warom
P h>0 nommuoM (1) BUA

Pa(x)=yo+ k; e

3

P ..
neit=—rp
(21— Bun

1 A% Vg — KoHEHLIE PASHOCTH K-TO TOPAILKa. & HCPABCHCTHO

M.

I/(X)—P..(X)K( h””|ﬂ 1=k}

@

Mpumep 4. Dynxuun y=f(x) sanana Tabmuei

kY 1,0 11 1,2 %

y 27854  2,8330 28761 29151

O b, KaKUM aHaJ)

yKasammyko (ymkumeo ma otpeske [1, 1,3], k1 il £(1,15)
BLIHTHTE SHANCHNMA QyH-

i f(x). He JaRHBIC B TaGmMUE, GYeM MCKATE B RHAE LIONMHOMA.

3IHAYEHHA KOTOPOTO

c Gyrxumr,
T.e. B BUjE (x),
Pa(x)=/(x) mpu k=0, 1, z 3. EAMHCTBEHHBIM mummMoM C rakami

CBOHCTBAMH AANACTCH HIT
pasercTsoM (3). H
RYFOILYRO  TAONMIY:

TOTHHOM s (3 ).
UIeM KOHEUHEIE Pa3HOCTH, CBE/IA BEMMCICHMA A CIiC-

N N A A%y, LY
o 1 |27
1nn | 2g330 | Q0470 | _oo0as| o oo
2| b2 | 2wl | G050 | -oooat | O
3113 | Zois1 | O

Tipumenss gopmyny (3) mpu h=0,1, n=3 u xo=1, noaywnm
Pa(x)=2,7854+0,476(x—1)—0,225 (x—1) (x—1.1)+

+0,0666(x—1) (x—1,1) (x—1,2)-
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Torna
,y_,QlJ5)=2,7854+0.476'0.!5~0,225 -0,15-0,05+
+0,0666-0,15-0,05(—0,05)=2,7854+0,0714 ~0,0017+0,0000=2,8551.

s ez (115) saverin, 310 /(1 15) (L15), # npeaensroi
f (x)=pn (x), ecn mposspomiax

0 ) Mozy.
L onsuix n ey 3). Tiomtomy £{015)= 28551

5.671*. Jloka3zaTb pPUBEHCTBO

K
Aly= Y CU(=1)"Peri-vs
Voo

k!
Y T 1=
rae Ck T o'=1.
5.672*. Jloka3aTb DaBEHCTBO
Wy
Ay (x1,5 s X —
e

e we= fl (x—x).

-1

5.673. [an ymxumm [ (x)=cosl£2x TOCTPOMTH WHTEPIONSIH-
OHHBIHi DONHHOM, BBIOpaB yimbl xo=0, x;=1, x;=2, x3=3.
Berucmuts cosﬁ

5.674*. Jins Qyskumun f(x)=In X DOCTPOWTH HHTEPMOMALH-
OHHBI TNONMHOM, BHIGPaB y3Nbl Xo=9, x;=10, x,=12, x3=15
K HCHIOTB3YR spavesus  1n2=0,693147, In 3=1,098613
¥ In 5=1,609438. Bormcmirs Inll.

@ynxnus y=f(x) sagawa TaGmunedr. Haittv 3HascHust 3TOH
GYHKIMM TIpH YKA3AHHBIX, HE BXOMAWMX B TaGimily 3HAYCHHSIX
Xi M X; QpryMeHTa X.

5.675.

x I 1,0 L1 1,2 L3 14 1.5 L6 17

) | 1042 1061 1087 1,119 1160 1212 1274 1,350
x,=1.26, x,=1,58.
5.676.
| 18 19 20 21 22 23 24 25

y 1958 2107 2268 2443 2632 2841 3071 3324
x =189, x,=243.
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5.677.

x |(),75 0.80 0,85 0,90 0,95 1,00 1,05 1,10

y |0,742 0.789 0,835 0.880 0.924 0.967 1008 1.046
X1 =083, x,=097.

5.678.

» 11,70 1,75 1,80 1,85 1,9 1,95 200 2,05

v 12322 12007 11789 1,1389 10888 1,0281 09558 08713
x =174, x,=197.

5.679.

x |Z,70 2,75 2,80 285 2,90 2,95 3,00 3,05

y | 15827 14865 13721 12383 10838 09071 07069 04817
x1=2,72, x,=2,93.

5.680.

x ‘ 10 15 20 25 30 35 40 45

> 0985 0966 0940 0906 0866 0819 0766 0,707
x=23, x;=41

5.681.

x l!,l 1.6 2,1 26 3,1 36 41 46

y |1,029 1,389 1,649 1,800 1,852 1,822 1,739 1,632
x =13, x;=40.

5.682.

x IOJS 0.18 023 0.28 0.33 0.38 0.43 048

» }0,]296 0,1790 0,2280 0,2764 0,3242 03712 0,4173 0.4626
x;=0,20, x;=041.

5.683.

x ]!,I 12 13 14 15 1.6 17 18
ﬁy [0,]198 0,0897 0,0660 0,0477 0,0339 00236 0,0162 0,0109

x» =125, x,=1,76.
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5.684. )
x J 50 55 60 65 70 75 80 85

y |0.285 0319 6223 0,042 —0,148 —0.273 —0,283 -0,178
X, =58, x;=T9.

5.685. Th cuyea  Si(x)

=JM%I dt npu x=026 u npu x=0,45, ucnoaL3ys TraGmaiy
°
ero 3HAYEHUH:

x (0, 17 0,22 0,27 032 0,37 0,42 047 0,52

Si (X)IO,|6973 0,21941 0,26891 0,31819 0,36720 0,41591 0,46427 0,51225
5.686. Borucmurh meil

0(_():%‘[‘24‘1” npr x=027 u npm x=0,58, wucnonssys
n

0
TaGMIy ero 3HaueHmit:

x Il),05 0,15 0,25 0,35 0,45 0,55 0,65 0,75

@(x) [(),05637 0,16800 0,27633 0,37938 0,47548 0,56332 0,64203 0,71116
5.687. I, HH PeLIATH

x-Inx—1=0.

Ha otpeske I=[1,6, 1,9] usonsuun xoprs mma dynkuwm y=x ln x—1
nmeem:

x| s 17 12 19

» 1—0.2479952 —0,0979324 0,0580148  0,2195226

Gynkgus y=xInx—1 Ha orpeske I BOSPACTACT, HOCKOMBKY
Y'=Inx-+1>0 ipit xc/ CeIOBATEILHO, CYUIECTRYET OOpaTHAs dyHKUHS
X=@(p), A% KOTOPOH, CuMTAS TeNEPh y ADIYMCHTOM M X 3HAYCHHEM
YHKLIM, OCTPOMM MHTEPNONAMMOHHDI NONMHOM X3 (). JaHHbii npuem

il . Momectus BBISHCIE-

i B TaGauy, monywHM:

k Fa a Ax{ ey Ay ver s Yeea) | BY(Ja Yes s Yes s Jass)
0{ —0,2479952 | 1.6
. X 0,6663876
1] —00979324 | 1,7 | % —0,0821705
21 opssouss | 18 | SEH6 | _oueosas Q21009
3 0,2195226 | 1,9 -
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OTciona HCKOMEIH NIOJMHOM MMeEET BHI
X3 (1)=1,6+0,6663876( v+0,2479952) —
—0,0821705( y-+0,2479952) ( y+0,0979324) +
+0,0270049 (y+0,2479952) (y+0,0979324) ( y—0,0580148).
JIn7 HAXORIEHHS KOPHS Hyxno momoxuth y=0. TMomywaem
x3{0)=1.6-+0.1652609—0.0019956 —0,000038 = 1.7632273.

Coenosareisto. opets pascn 176323+000004, rne npenensias o6
BememHE

5 o %),
5.688. MNomesysice TaGywmelt 3Havennin  dynxium  y=f£(x),
HaliTH 3HAueHue Xo, NPH KOTOPOM f(xo)=0.569:

x l 1,50 1.55 1,60 1,65 L70 1,75 1.80 1,85

[—LIZ5 —0926 —0.704 —0,458 —0.187 0.109 0432 0,782
5.689. Monp3ysice Tabnumell 3sauenmit  dymkmm  y=/£{x),
HAWTH 3HAdeHWe Xo, TIPH KOTOpOM f(xo)=4,498:

- l 11 1.2 13 1,4 1,5 1,6

[ 2431 29 3497 4141 ag1s 5696

5.690. Ucroms3yst Tabmuimy, mMeToaomM OGpaTHOTO HHTEPHO-
JMpPOBAHUSL PEIUNTHL ypaspenue sh x=4,9370

x I 2 22 24 2.6

i T 3.6269 44571 54662 9.6947

5.691. Ucromb3yst T1abnuuy, METOAOM OGpPAaTHOTO HHTEPIO-
JMpOBaHMS PelMTh ypaBuenue tgx=1,767:

60° 61 62°

» 732 1.804 81
CoctaBuTh Ha OPTpPaHe YKA3AKHBIE MOMMPOTPAMMBL
5.692. [lopnporpaMmMa BLIYMCNEHES pPa3feNieHHbIX pa3sHocTel
Ay(xy, X2, e %)y k=1, 2, .., 1, By(x1)=y(x,). Tlapamerpsi:
X, Y, N, rne N-—uncio snemento wmaccusop X H Y,
COJIEPALIMX COOTBETCIBEHHO 3HAYCHHS APIYMEHTA M 3HAUCHHS
dysknun. PesynbTaT BIMMCITEHHH COAEPKHTCS B MACcCHBE Y
5.693*. l'lnunporpaMMa
Aty k=1, 2, ...,n—1 Ilapamerpet Y 1 N, rge Y MACCHB,
concpxaui N onemerron — saverus GysxupM  mpu  BXOIE
M KOHEWHHe PASHOCTH MPH BHXOfe H3 HOZNPOTDAMMAL
5.694*. Tloamporp: i HH-
TEPOJIAUHOHHOTO TomoMa /uts yHKIMH, 3a8aHHOR TaGIUUHO-
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Mapamerpei: X, Y, N, KEY, ARG, rge X —Maccus 3uaueHuit
aprymenta, Y-—mMaccus 3HaveHuit Qyukums, ecmm KEY =0,
M MACCHB pa3fiefieHHbiX pasHocTeil, ecnu KEY #0, N—pasmep-
HocTb MaccHeoB X ¥ Y, ARG -3HaueHye aprymeHTa NoMnoMa.
5.695. INomnporpamma i MH:
OHHOrO TONMHOMA (yHKuuM, 3a1aHHON 1aGmuuso. [lapamerpi:
X, Y, N, KEY, ARG, P, EPS, nie X -MaccHB 3HaueHWii
aprymenta, Y -—maccuB 3uauenwii  Qysxumm, ecomm KEY =0,
¥ MACCHB pasueneHHbix passocTedt, ecnu KEY #0, N~ pasmep-
nocth MaccusoB X ¥ Y, ARG —3HaueHHe apryMeHTa MOJHHOMa,
P—3Hauenue monuHoma, EPS-  mMonynb mocnenHero ciiaraemoro,

© B WK
5.696. IMomporpa i i uH-
0 nosmHOMa it TaGmu4HO, TpU

PaBEOOTCTOAMX ys3nax uutepronuposanus. [lapamerpe: X, H,
Y, N, KEY, ARG, rage X~ HauanbHeill y3eil HHIepIONUPOBAHHS,
H--war, Y —-mMaccus 3nauenv#t dynxinm, ecm KEY =0, u Mac-

cus ¢ cooT Tamn,
ecri KEY#0, N- penmmuusa maccusa, ARG -—3nauenme ap-
TyMeNTa MOJIMHOMA.

5.697. Vcronp3yss noanmporpammy-(yHKIME, — NOJyYeHHYIO
B 3ajade S5.696. peumnrth ¢ nomowbto OBM onHy w3 3ajau
5.675—5.686.

5.698. U yi  TOANPOrpa dy!
B 3amave 5.694, peumrs ¢ noMnuxuo BBM omw m 3a).\aq
5.687--5.691.

5.699. Ucnonb3yss MNOANMPOIpaMMy. IONYHEHHYIO B 3ajaue
5695 peumTs ¢ noMoubio 9BM ozmy H3 3ajiad 5.688, 5689

..upomun nomywaIO1CA B perynbTATE .um])d)epemuspos.mul HHTEpOAAIH-
OHITBIX (OPMYIT:

S (x)=pa(X)=Ap(x0, 11)+({(x—x0)+(x—x1)) Ay(x0, X1, X2)+
H(x=xo) (x=x )+ (x—xo) (x—xa)+
+(x—x1)(x—x2)) Ay(xo, X1, X2, X3)+

TpK 3TOM TIOFPEIIHOCT NpUGmAKeHHOro pasenctsa f'(x)=p,(x) pabna
poMsBOMO OT NOTpELIHOCTH T, (X) xz.

B C1yta€ PABHOOTCOAIILAX Y370, (k=1. .., n). xe[a. b]
M f{X)=yi CUPABEVIHBSI COOTHOLICHUS
1 2—1 32— 642
"(x)= -| Ayo+ ——A?yo+ ————A®
S (x) h( Yot —5— A% yo+ —— Yo+
203 -912 411
P AYet ) ()
1 62— 181+11
j"(x)z?( ?yo+ (1—1)A%po+ liA‘yo+ ©




x—Xo). DopMymsi (5) # (6) COMEPXAT COOTRETCTREHHO mo

n w n—1 cnaraemomy.

TNpumep 5 Marepnabhas Touka M JBWXETCH UPAMOJMHENHO,
3akon s=f(x c TaGmun (T— Bpems
B COKYHIGX, S—TyTh B Merpax)

:I0|1‘2)3|4!5)6

sl0|2110l30[68ll30l222

HallTH CKOPOCTS U M YCKOPEHHE W TOWKH M B MOMEHT Bpemenn t=3.5.
< Cocrapnsiem Tabjuilly KOHCHHMX pasHocTedl Qymiamu s=f():

. 3 K As A%y A Aty
o o

I 2| 26| 6

2 || S| ¢
30300 || ¢]o0
a | e | B 0
5 130 02 30

6 | m»

TpusyuMas 32 Ha%aibHBIH MOMEHT BPEMEHM MOMEHT T=3, Gmmkaii-
muii k 1=35, Gynem mmvers

TMpavensin popmymst (5) u (6), momywaem:

1 205-1_  3:(05)2—6:0,5+2
u=f'(3.s)=f(3x+Tz4+—(—l—6—+»

6-(0.5)2—18-05+ 11
12

a)=37,7s (Mo,

w=f"(35)=—| 24+(0,5~1)-6+ - 0):21 (Mfc?) &

—

f(x) samana i Th TpOH3-
mnmm f (x) B yKasaWHLIX IBYX TOMKEX X; M Xpi
5.7

x l 1.8 19 2,0 21 22 23 24 25

f(x) |l,440!3 1,54722 1,67302 1,81973 198970 2,18547 2,40978 2,66557

=203, x,=222.



5.701.

x |L0 1,1 1,2 1,3 14 L5 1,6 1,7
[(x)|1,0033 1,1134 1,2208 13310 1,4449 1,5634 1,6876 18186
xy=1,14, x;=1,42.

5.702.

x |2.S 29 30 31 32 33 34 3.5
f(x) I3,92347 4,41016 4,93838 5,51744 6,15213 6,84782 7,61045 8,44671
x=3,02, x,=3,31.

5.703.

x |0,75 0,80 0,85 0,90 0,95 1,00 1,05 1,10
(%) IO.ZXOS 0,3186 0,3592 0,4021 0,4472 0,4945 0,5438 0,5952
x=0,82, x,=1,03.

5.704.

x |1,l 1,2 13 14 L5 16 17 L8
,f(xMZ 09103 09340 0,9523 09661 09764 09838 0,9891

X1 =134, x;=1.65.

BuiduCTHTh 3Hadenus f'(x) uw f”(X) B yKasauHOH TOuKe:

5.705.
% ! 1 2 3 4 5 6
£(x) ] 15 21 55 113 201
x=2.
5.706.
x |o 1 2 3 4 s
1(x) 1 3 10 & 20 en



CocraButh Ha q;oprrpaﬂe YKA3AHHHIE OOMNPOrPAMMEL
5.707". Iloanporpa by nep-

BOii MPOM3BO/KOI NMOMMHOMA W, ()= ]1 (t—k). Napamerpsr: N, T.
k=0

5.708". Ioamporp ) 3 i BTO-

poit mpowssommosi noymuoma w, ()= [] (1—k). Tapamerpr:
x=0

N, T.
5.709. Tommporp: Dy i nep-
BOH TIPOM3BOIHOM MHTEPHOJNISIHOHHOTO TOJIHHOMA

o) =rot ): 11=1)... (r~k+l) )
Mapamerper: X, H, Y, N, KEY, ARG, rge X-—HauaJbHbli
y3en MH Y -maccup i ¢ npu

1
KEY=0 n wMmaccup, comepxaumii BENMYHHBL Yo, EA"_"n
(k=1, .., n) npu KEY#0, ARG

npn
KOTOpOM BBbIMHCHIsieTCSs Nponssomuas, N ects n+1.

5.710. l'loanpor,, by BTO-
poii HH o Pa(x). Napa-
METPBl Te )xc uTO B 3ajave 5.709.

5.711. ToANporp; y-&;

B 3ajave 57[}9 HamicaTe Ha ¢(opTpane nporpaMMy peLuenys
ofroit u3 3ajaw 5.700—5.704.

5.712. H TIOZIPOTp i)
npu pemenwn 3ajad 5.709 u 5.710, wammcath ma Qoprpane
nporpamMmy peiueHHs OJHOM u3 3ajmai 5.705, 5.706.




Tnasabt \

MHTETPAJBHOE UCYM: E ®VHKUUA
OJHOM NEPEMEHHOM

§ 1. Ocnosupbie MeTOB BLIMHCICHNH
HEOMPENCICHHON0 HHTerpa.ia

1. Tlepnoobpamman n neonpeseemmii wrverpan. Gymas F(x) wa-
semacTcs nepsoofpasion Gyrau f(x). ATAUNON Ha HEKOTODOM Mito-
zecrne X, camm F(2)af(x) i seex we X. Ecmt F{x)- nepaoobpasan
dyweaun ' {(x). 'ro ©(x) somserea  nepoooSpanmoll Toi xe dymanm
3 100 1 ToTED p Tow crysac, Korsa &()=Flx)+ C e C  nexoropas

C yuxunn f(x) nazsipa-
G B el e BT B YA B CCcmeners

civmonom | f(x)dx. Taxum obpasom, mo onpenencmio

_[f(x)dm(HXHCL )
e F(x)—omma W3 meprooGpaziix ¢yuxuuu /(x), a mocrosmmas
C NpHHNMACT TICHCTBHTCIBHbIC SHAMCHHA.
B cway ycramommmmclicn Tpanmum pascactso (1) samucemacres
6e3 smHOTO OBGO3HAuCHMS MHOXECTBA CnpaBa, T.e€. B BHIC
ff(x)d(:F(x)+C.

T 970M_C HAMPRIOT TIPOKIBOTBNON TIOCTOSHION.
CBOMCTBA HECONPENEACHNOrO HHTCIPaNa.

L (_[r(x)ax) ~/(x).

2. If’(x)dx:f(x)+ €

3. J’uf(r)(l,x:uff(x)dx. a0,

o [t [ [

Tabnmua OCHOBHBX HCONMPEAENCHHMX HHTET-
pPanos.

1 Lt
i L J;('dx:n-ﬁ+( (n=—1).
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d
2 | E e
x
3. Ju‘dx:i—+c (a>0, af1); J‘e"rlx:e“~{~C.
ina
4 -[sinmm«msnc

5 jcosxdx:smx+ C.

dx
6.J. - =tgx+C.
cos?x

dx N
7. | =5 =—clgx+C.
sin?x

a

.bx n tgf +C=In|cosecx—ctgx| +C.
Snx 2

2 | 24+ Z) |+ C=Inltgx-tsecxi+C.
cosx 2*3

arctg +C (a#0).
a

x+a

+C  (a#0).
x—a

x
arcsin= +C,  [xI<jal-
In|x+/x*—a?| +C, |x|>l|al>0.
ax 2 £ o
14, | —=—=—==n(x+/x*+a?) +C (a#0).
N

5. Jshxd.x=chx+C.

16. j‘chx!lx:shx+('.

dx
. Lh,x:mHC. .

18. 'Ll;i‘xz —cthx+C.



L Haiimu Spasisic by
6.1, 2x". 62. 4% N6a. 4.
il
. 1y
PP e PP V) PP
x Pz 2
67 ———. 68 2%
Jat+bx
1 341
610 —— 61 ZEl 612 1-8sin?2xcos?2x
cos?4x x—1

2
x X x x

6.13. 22 4+ 2sin>cos> —sin?> ) .
(cus 3 +2sinjcoss —sin?>

6.14. cos(ou+x)cos (o—x)+sin (o+x) sin (0 — x).

OTHiCKaNHe  HEONPEACTIEHHOMO  MITErPANa ¢ TIOMOUIMO TaBMIIs!
ocrOREMYX MHTErpanos W
M wrer

dx

Mpwsep 1 Buwenms |
dx l—-r +x
229" )3 (=2 1)
dx
=la+

Vicnonb3yss TaGnHlly OCHOBHLIX MHTETPANiOB. HAWTH Cliedy-
Ol MHTETPANTbL:

6.15. j(3x2+2x+l)ﬁ. 6.16. jlz”adx.
P

6.17. f fmxdx. 6.18. '[d"
1 x+1

e (- v;)dx

fa+ /x 3

6.20. F" atx, 621. J"_ﬁdx

Jax x

6.22. J‘zwwx. 623, jz*( 14+3x2-27%) dx.




6.24. J‘(Z}H 3cosx)dx.

'3—2ctg? [ cos
626. [2229E %y 621 | =2
cos? J cos? xsin?a
628, |sin?2 dv. 6.29%. a) Jlgzxdx; 6) J-mlm,

6.31. J(an:sm x+arccos x)dx.

dx
6.33. JFQ

638, f(x+a)(x+b)dx. 639, f(a™3+x1?) dx

6.40. c0s? ¥+ 3o

cosTa

6.41. a) fetg?xdx: 6) fcth? vdx

2. MeTon suMennr mepemensioli. CyIIECTBYIOT ClEAyloUIMe [1Ba BAPH-
awTa 310r0 Merona.

a) Meton noamencuns Hon 3HAK Andbepenunana
Tlycrs tpebyetcs sumcams wuterpan § f(x)dx. [lpesmonoxum, 410
cywecrsyior mubbepernpyemas pynxwis u=o(x) u pymkuns g(u)
TAKHE, UTO NOMBIMTECI PAIBIOC BhiPaKCHAC f(X)dy MOXET GbiTs 3aumCado
B BUAC

S(x)dx= (@ ()@ () dv =g ) du

u=¢(x) non 3uaK

(
Jbbepertutana). Torsa

JF(x)dr = [g(o(x) o' (v)dx= [glu)dulu- gy,



A\

1. €. BotuCHCHHE MHTEPana | f(2)dK CROANTCS K BISHCICHHIO MHTCTpaI
J g(u).lu (KOTOPBIH MOKEI ORA3ATHCH TPOILE HCXOMHONO) i HOCIEAYHoMeH
110/C1 aHOBKE =X
pumMep 2. Bhruscnts mmterpan\ | sin® xcos x dx
< Wmeem:

jun’xmsxd\;an’xd(sinx)zj.xl’du:

-
241
Ipumep 3. Bummcnue neerpan J#d:.
Xx-3

< Meem:

41 d(x2rx—3)  (du
ol g (BT ECI [
x?4x—3 xi4x—3 u

=Injul +C=In|x*4+x=3|+C. >

]

Oucpauws nonsencuns gy ¢(x) mon smak madpdepertu
ONUHRATCHTHA TaME TEPEMERHO ¥ Ha. HOBYIO MEPENERHYIO oo,
dx

Tipumcp 4 Bemucowms, witerpan J~*
Y (Br+1)?
< flpoussenem 3amcry mepemetsoli 1o GopMyse
u=3x+1.
Toma du=3dx, Tec.
1
drv=—du
3

-[ dx
Yix+iy
BunoTHensoe Tipe non 3max
Audibepenumana QYHKUMK u= 3~<+1 =

Buiaucnuts MHTETpajinl C MOMOIUBIO TIOXOMSANIEH 3aMEHBL:
6.44. [ /3 +xdr. 6.45. [(3—4sinx)"3cos x dx.

6.46. [chxshxdx.

.
dx
Ms.J A

xIn®x]
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.
cos—2
i
6.50. J‘%de. . 65l —‘[z?dx.
ail ! 2-3sin=
652 [ctgxds. 653. (3 dx
654. fcos(ax-tb)dx. 655, Isin(lnx)”;".

656. jsinﬁ<"%. 657. J.-L.
vx ox(x-2)

osn |4 659. -L x):_ldx
6.60. [x-5*dx. 6.61. ,[T—%'
662 Jl s 6.63. \/:‘hz.
6.64. I o5 6.65. J‘%
6.66. f;‘:f‘l . 667. IJ?%’['
6.68. .[W 6.69. j ;‘{%dx
6.70. {chxshxdx. 6.71. I(7 eﬂ)l
6.72. ftgxdx. 6.73. [cthdxdx.
6.74. _[i;-‘ga» 675, j Er%
6.76. I@fm (0<b<a).

677, | ! 1” 678. L%A
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x2dx
6.79. = 6.80.
j Vo J Ja

TpuMensis pa3nuyEbie NPHEMDI, HAHTH HEONPEHENCHHbIE HH-
Terpastl

. [ #
681%. J—(Hz)zdx. 682. L —dx.
2_
683. fi—fi:—’dx. smj ’““
o
x* x*+1
6.85. Imdr. 6.86. j e
687. [x*/5x*—3dx. 688, _[(
oy ST
i 689. \/’% 6.90. j‘ii,——midx.
1—4x a’+bix
;! 6.91. ?’i 6.92. [exYaterdx.
=

o
6.93. | ——=dx.
L/e”‘ﬂ

6.95. r— RERN

697. [/3—chxshxdx.

dx
698, | ———n.
.[x./l—“nx
6.100*. [sin®xdx. 6.101*. fcos® xdx.
6.102. j & 6.103. {(sinax+cosax)?dx.
sin
2
2 s
6104, | dx. 605, [(Heos2)
os(x) cos2x
£106. JA sin2x i
J‘(X)S X
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6.108+, J"—X 6.109. .
sinxcos x ctg \/3,‘
6.110. [thaxdx. 6111, [tg? (ax+b)dx.

6.112. {x?cig?(x*—3)dx.  6.113. [e**1gxsecxdx.

6) Meton noncnn-xosxu, IMycts TpebyeTcs BBHIYHCIHTDL yiH-
Terpan [f(x)dx, tae dymazms f(x)
X. BrejicM HORYiO TEpeMemHyIo u (opmymoi

x=¢(u): U>X,

e ymams @ (u) wa U n ocy-
B3AMMHO U ma X, T. e. HMeer

i
obpatuyto
u=0 ' (x): X-U.

TloscTaBe x=¢ (1) B HCXONHOE MOAKMTCIPANBHOC BLIPAKCHIE, NOTYdAeM
S(x)dx=f{o ()@’ (u) du=g (u)du-

Jlariee. Cnpane/UTARO pABCHCTRO
[Ax)ax=(flo(uN @’ (u)dul ey =] ) dul =g 105

7. ¢ purmcaenue rrerpana [/(x)d chomrron x swrened wverpay
Te(x)du (xoroprii B s

TIOACTAHOBKE 1=

T+x
TMpumep 5 BummcmTs weerpan J. _dx
1+/x

< B paccMaTpuaemon Ciywac o6NACTE OMC/IENICHAS TIONBIHTETPAITHHON
dyrxmmn X = [0, + cc). Tlpowssencym ToxCTaHOBKY

x=g()=u? ue [0,+ o).

Torma dx=2udy, u:(p"(x):\/;, oTKYIA

I“’X dx:lJ‘
1+/x

Y =2 (u? —u+2)du—4

+1

=2 1u3—1u’+2u —4ln{u+1)+C|,_ -=2 ’/'-1x+2x"1 —

3473 weiE 3

—4|H(V&+l)+f. =

T e HalfTH MHTErpanbi:

dx
6.114. , x=(1—12)15,
x/1-x* { )
6.115.

6.]16.'[ d , x=t2
x+y/x
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o
6.117. | ——dx, x=Int
e*+1
n

6.118. [x(Sx—1)"%dx.  6.119. _[J’
J ) o

HAWTH MHTErpabl
3x

x+2 x
6.120, | ——dx. 6.121. dx.
N .[(‘ x)
dx dx
6.122. = 6.123. 5
.f /3+e* .[ Jx2+1

3. Merox wnrerpupoamma no wactam. Ecin u(x) w E(X)An i
sk, 1O dopwyna mrt-
TerpHPORAHHSL O HACTAM:

u(x)o (x)dx=u(x)e(x)= fo(x)u(x)ds,

W ® KpaTkoil 3anmcu

fude=uv—fvdu. @

a dopMmyna HCNOMB3YeTCS B TeX CilydasX. KOMa TOALIHTCrPAABHOE
nupa)xeﬂue (x)dx moxuo Tax mpesicrasuTy B BUAC ude, HTO CTORU
B TpaBoR WacTh (2) WHTETDAT TIPH HR/UICKAIICM BHOOPE BEIPAXCHHH
¥ W do MOKCT OKAITHCH TPOIC WCXONHOTO wWirerpata. Ipm TOM
32 u ynobHO TDHHWMATH MHOXMTETb, KOTOPhI yUPOUICTCH WP
g depenponanyn. HANDAMEp, €CTH NOJ 3HAKOM MHTErpaia CTOMT
TIPOW3BE/ICHHE MHOTOYACHA Ha TPHT
GYHKIWO, TO Kk CIGNYET OTHECTH MHOFOWNEN, a OCTARINCOCH
BhpaXeHNe K do [lpm 3Tom GOpMyTa (2) MOXET MDHMEHSTHCE
HEOMHOKPATHO.

Mpumep 6. Haitm fx?cosxdr

< Tonaraem u=x? u de=cos xdx. Torna du=2xdx n v=fcosxdx=smx
(BocTosmAylo C VIcCh TIONATACM PARKOF HYIO, T. €. B KaiecTne b Gepem
ony w3 meproobpasix). Mo dopmync (2) nmeem

fx?cosxdx=x2sinx— [ 2xsmxdx.
K romucuy crpase sermay soss, nmaty Gopmyny mwer-
BaHHs MO HACTAM, MDHICM K u CHOBA OTHOCHM MHOTOWICH (T. .
D Voot umze, dyiinsedy. Orciona
du=2dx w v=[sinxdr=—cosx.
Tipmcrns Gopvyaty (2), HOMYSAEM OKOHHATCIBHO:
[x?cosxdx=x7sinx—(—2xcos x— [( —cosx)2dx)=

2sinx+2xcos x—2sinx+C. o

Ecan NoabHTErpasbHas QYHKIMS COEPXHT COMHOXHTENIEM TorapHt-
MIHCCKYIO WM OGPATHYIO TDHTOHOMETDHICCKYIO DYHKIMH, TO HX CEAYCT
TPUHWMATE 33 4, TAK KaK B DE3NbTaTC JMQEpeHIMpOBAHMS ITH
dyHKm ynpomarotes
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Mpumcp 7. Hairu finxds.
dx
< Monaraem u=Inx, dv=dx. Torma du=— u v= Jdx=x. Toncrapus
x
B opMyry (2), Haxomum
dx
Inxdx=xInx— |x-—=xInx—x+C. &>
x
Mrorna nocne msykparsoro MPHMCHCHUA (POPMYJTBI UHTEFPHPOBA RIS
TO MACTAM NPUXOAMM B TPaBOf MACTH K BRIPaXCHMIO, coaepxaticmy
MCXOIHbI MHTErPAJ, T. €. JIOMyddCM YPABHEHHC C MCKOMBIM HMHTEIpAJioM
B KAHCCTBC HEM3BECTHOIO.
Mpumep 8. Haitru' [e®sinbxdx.
1
< MonaraeM u=e™, do=sinbxdx. Toraa du=ae** dx, v:—ECObe

Hoscrasus B (2), umeem

1
J.e"“ sinbx dy=— ;e"’msbx+§fe‘“cosbxdx

Teneps nonaraem u=e®, dv=coshxdx. Torma du=ae*™ dx,

1 afe™ a .
e smbxdx=——e“cosbx+—{ —smbx—- | e*sinbxdx "
b b\ b b

B mrore nonyeno H 0 miTerpana
Je®sinbxdx Pemas 310 ypabuenme, naxomim

a? ) asinbx—bcos ox
g ) [emsinbxdyvmen ZRE0O80X
» 32

e {asmbx—boosbx)
~—=+C.
a*+b? *
Ipumensin  gopmyny unrer PHPOBAHHS [0 YaCTsIM, HAKTH
MHTEIPaJIbI:
6.124. [arccos xdx. 6.125. [xcosxdx.

J‘c‘”‘ sinbxdx=

6.126. {xInx dx.

6.128. [(x*—x+1)lnxdx. 6.129. [x?sinxdx.
6.130. fx2e*dx. 6.131. [x3e*dx.

:
6.132%, [x3e < ax, 6133 (M54

6.134. fxarctgxdx.
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6.136. f e cosbx dx. 6.137. [erexdx,
6.138. {In(x+./1+x*)dx. 6.139. [x*Inxdx.

6.140. {x3* dx. 6.141. (x*—2x+3)cos xdx.
xdx

6.142. J‘c;si;' 6.143. {cos(lnx)dx.

Ipumensisi pasiMMHbIE MCTOABI, HANTH WHTErpanbl:

6.144%. fev* dx. 6.145. | x(arctgx)?dx.

6.146. ﬂ;‘,"—"dx. 6147 {xcig?xdx.

6.148 oaaon. |2

.148. B feowirias

6.150**, BhiecTH pEKyppEeHTHYIO (GOpMyJy IS HHTErpajia
dx o
I,:f(jzm. Haittu I, u @
Haiith uATerpab:

6.151%*. | /x> +adx. 6.152%%, f~
Ja

6.153. { xarcsinxdx. 6.154, @tk.

6.155. {x?arctg x dx. otse. [eesinyy,
x

6.157%, [ /a®—x?dx.

§ 2. ViuTerpnpoBanyie OCHOBHLIX KJIACCOB

3NeMEHTAPHBIX  PymKImi

1. Murer npoGeii.  Vurer

npo-
o (X) X"+ ... +by x+by

0,(%) ax"+..+a,x+ay
¢ neficTanTenbHbIMK KodpduiMeHTaAME B OGWIEM CTYWac NPOMIBOAMTCR
creyronmM  06pazoM.

M3BOJILHOM PaLMOHANTBHOIM npobu

Pu(x)
Henpasuban, To ciCRyCT
x|

Ecnn m>n. T, €. ucxonsas npo6e

TIPEABAPHTEBHO BHIAETHTE B ITON 1poGH ueayro uacmy, T. €. NPEICTABHTL
ec B BHAC

P,

Pale)_py (g 2 a
o m-n(X) EE )



tme M,_,(x) & R(x)—muorouncrs: crememeh m—n>0 1 r coorser-

x)
CTBEHHO, TpHYeM r<7, 1.€. Jipobb ——— npagubHas.

Qn(P)
LA
Brinesienne Lol 4acTh B Apobn - . NPOWBOMITCH ACICHAEN

0,(x)
MCIMTENS HA IHAMCHATEN, CYTOTKOMY.
Tpunep . BuemTs (enyio Wacth Apodu

Pulx)__ (P41
0.(x) xlx*=2x+1)

< Jipobe menpaswhRan, Tax Kax m=6>n=3. 1% BHUICTCHMR UeAOH
4aCTH JAUNCHBACM MHCTMTENb U IHAMEHATCAb B KAHOHAYCCKOM  BiLE:

(¥ 41)3=x"43x+3x7 41,
x{(x2=2x4 1)=x2=2x2+x,

4 14166, BTONTSA TETCHKE TOTKOMD LEPBOTO MHOTOWIEHa 1A BTOPOF

nonyuae mow x3+2x2+6x+10, a B ocrarke 17x7—10x 4 1.
Creonarensio,
x2141) 172~ 10x+1
-—(-—-—)-—zx3+lx'+6x+10+3‘x,
x(x*—2x+1) X3=Nitx

M BLUICICHKE UENOH YacTH 3aKOHYEHO.

Kax nosaoueacr ophyna (1). onepamns swerenns nesoft mact
CBOMMT Mier oW npobu Kk mHTer-
PALMOHABHON JPOGH.

Jas Toro uToGbt npoum
. (]
Q =) m<n, CENlyeT NPEABAPUTEIILHO Pa3loXMTbL €€ B CYMMY
(%
i nmpobeit. Iro
c,aeny-ouum obpasom. ITycts 3namenavens Q (A):E X"4..+a,x+dg
BMCCT [ICHCTBHTE/ILHBIC KODHM Gy, ..., O, KPATHOCTSH 3y, ., 5, M KOMI-
NIEKCHO-COMPIKCHHbIE TApPbl KOPHeil f,, Bh- Bs. B Kpdmocnﬁ .
COOTBETCTBERHO {8y + ...+ 8,4+ 20, + ... +21,
noxenue

Q. (x)=a,(x—ou)".

apoGn

T. €. CrpABE/UMBO pm—

—a P +pyxtgy

X prxta),
e

K4pxg=(x-BM)x—B), v=

Pa(x
Toriu pasnoxcine apotH E ; B CymMy mpocTelfIX HMeer Bl
(%
Plx) A 4 4D
n(x)_ A N
PN TS R Foon w ey
AD BPx+CW BW @
P A W 2 W
—w)" X puxtgy rpxra)

BYx4+C® BYx+CP
IO G G . )
X2+ pux+gu (X% +poxtgu)*

280



Koappuumenrn A7, B? u € & orom paszoxcism onpelxeﬂnmnx
nyTem npu enensx
X y MHOFOuzeRa P,,(X) M MHOFOUIEHa, KOTODHI TOSTyHa€TC B wegurren
ApaRolL MACTH (2) MOCAC MPHBEZEUHST C& K OOILIEMY JHAMCHATCIIO (METOL
HCOUPENCIEHIBIX KOd(umeHToB) MOXHO TakxKe ONpencisTh 3TH KO-
A(OHIMEHTHL, NONATas B PaBEHCTBE (2) MiM €My IKBHBAJIEHTROM X PABHBIM
FOMXONMUE TONOGPAHNEIM  UHCAaM (B 1| nyw Oouepenb  THAYEHUAM
NCHCTBHTENLHBIX  KOPHEit IHAMCRATETR Qulx]

Mpumep 2. Jpobn : {2 PUSATKITE 3 cymuy npocrelumx.
< Vickomoe pasnoxcare uMcer Bt
(x+2)2 4. B c
x(x=1)?" x x—=1 (x—1)

Mpknons Mpasyio 4acrs k oBUICMY IHAMCHATENO, TOMYTACM TOXIECT-
BCHHOE PABCHCTBO

x244x+4=4 (x—1)*+ Bx(x—~1)+Cx. (&)

npyt crenensx X aer

CHCTeMy  ypabHeruit:
A+B=1, —24-B+C=4. A=d4
3,

omkyna monysacm A=4 B= C€=9 Cenosatenswo, Hckomoe

PA3OKCHHE MMECT B
x*4d4x+4 4 3 9

X(x—17 x x=1 (x—1)*

Moxaio onpenenns kodbdumientst A, B, C ApyrHM cnocobom.
nonaras mocncmopaTeNbHO B TOXecTse (3) x=0, x=1 m, HAmpumep,
x m x=0 waxommm A=4, mpu x=1 nomysaem C=9, a mpH
x:—l umeem 44+2B—C 3 3.
[lpy peliichuH 5TOro MPUMEPa TYSIMe BCEro GrII0 Gbi KOMBWHHPORATS
064 cnocoGa, . e. waitrn A=4 upy X=0. C=9 npu x=1, a B onpeaciuth
gaacncna koobdmumentos nmpn x’ B (3), T.e. M3 pasceCTRA

®opmysia (2) o i
PArIORTLAOH: ATt ERGAMTON. K TeTePHipoDGTanG TROCTEMEX ApoBe
TNy ONIAX METHIPEX THIIOB:

n 7‘. '[fdx Aln|x—al +C.

2 (k=2, 3, ..) . S R S
)(x 2 VT T e
3B e <0

xZ4px
Meron murerpuposanus ApoGeii ITOro THNA ACCMOTPHM Ha MpH-
Mepe.
n 3. Hait Cind B
umep 3. Haftn |————adx.
P P x?4x+1
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< B paccma cyae 0 Tpexulicr,
CrOAWICTO B 3HAMEHaTeNc, OTpuuareler; p—4g=1—4=-3<0, T. e
umeem 1poGe TpeTvero Tana. Tak kak (x* +x+|j =2x+1. T0 'mclmrens
Apobu Tipeobpazyem CICAYIOMMM 06pazOM:

1 31 3
1= = (x2 1y—=
x 2(2x+|) 5 2(x +x+1) 3

(970 npeoGpazona s i
pexuicHa, B Tlogromy

x=1 dFl (x1+x+l)'dx_§ dx
xP4x+1 2) x?4x+1 2)x 4 x+1

=%ln(x'+x+l)~;.{x il

24 x+1

o fica surerpa TONIHOTO KBAZPATA B KBal-
PATHOM TpEXwcHe:

I dx J' dx 4." dx
2 2 3 i~
Hkapl (x+%) Z ? 2(x+l)’ a

B pesynbrare samambil WNTErpan puscH

5 2x+1
—dr—»ln (x%+x+1)—,/3arc +C o
L- 24x+1 ¢ ~Rarcty /3

Ax+B

i i 2 _
D Frprrg PO k=23

Meron uHTerpupoBanua apobeil 9TOr0 THIA PACCMOTPHM TAKKS
Ha mpuMepe.
+2

I 4. Hait R
enen & it [ 282,

< 3gecs pP—4dg=4—12=—8<0, T.c. uveem npocreiiuiyio ApoGh
uerBeproro Tuma. Chavata B xpal-
PaTHOTO TPEXYJeHa:

x+2 dee a(x2+2x+3) + 1 e
(x?+2x+3)2 (x*+2x+3)2
1

Tz
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JI% BHIMACTICHNS OCTABLICIOCA WHTCIPATA TPCABAPHTCILHO NPUBCLEM
ero K CTaHAApPTHOMY BHIy, BbUIENSS NONHBI KBaApaT B KBAAPATHOM
TPEXUIIEHE:

1 dx

jrix2+§:+3]’ _[((x+l‘?;+2)2 4'[(1+(ﬂ)1)1
x+1 ﬁ

( ) x+1-

Zf (}l)) "7

Jlanee uCTionk3yeM MCTON MHTETDMPOBAHUA FO WHaCTAM:

L L e wdu
O R O e T [
1 1
=amlgll+ifud(‘ —chlgu+2 |+ 7~

1 1
—arctgutC (arc«gu»r.l:”,)wm

‘OKOHYATEIBHO MONyHacM:
X2 LI
Traxa3) T 2(xi+2x+3)

1 - l 1 x+1 +C
) L LI
N 7 /2 i

B ofmem chyme k>2 pACCMOTDEHHHI B mpuMepe 4 npHem
103B0%CT cecTH WerupCneRie wHTerpana [(1+u2)*du & BemmCICHIIO
wrerpana [(1+u?) **1du, T. €. DaeT peKyppHTHM METON BMUCICHMS
METCIpATos STOTO THm:.

METOJl MHTer npobeit
B l(eno\« Ha CRENYIOMEM mpHMepe.

dx
. H .
Tpumep 5. Hatm | oo
1 -
— B cymm
= Hpob s ce cymmy
Apobe mmecT BUA
1 4, BeC DxvE

x2+1

x2+1)?

Viveem

1=A(x*+1)*+Bx*(x*+1)+ Cx{x? + 1)+ Dx*+ Ex.
Monaras x=0, waxomim A=1. Tlpupasuunas xoobduimenTs: mpu
8/mnawnm crenensx x, monyyaeMm 0=A+B, 0=C, 0=24+B+D.
=C+E, 1.¢

283



Creposare:mho,

dx 1 x
L(xfﬁ)fj(f}?ﬁ

amerum, o

.
)

ln0x|~»ln(x ”)*z( e

upodu
Meroma

1
,l(()(2 +1 )2 e MoxHo

nofyuMTE M HE
a MMCHHO

1 (14x7)—x2 1 x
S S A ) G
{14x%)—x2 x 1
P PES ) R N |

x £3

(x’+l)v"

o~

Haiity usTerpasnst

dx
6158, J‘m:s’-

xdx
x2—35x+4"

5

6k

xdx
x3p6xtp13”

dx

j. (x=3)(x+3)’

J

6.160.

dx

6.162.

6.164.

6.166.

x3+2

6.168. | =
x¥—4x

dx.

3x*42x—1

6.159. I T s

6.161. J‘
dx

6.165. J'Tf--,_
¥*—4-3+3

Z-l

— dx.

J‘x RS it S

x34+3x%4 3x+1

6.169.

2x—-5 i,

6.170.

dx
am, |2
& L(x2+z)

(x—1)dx
174%. .
o | B0

dx
6.176. jm
6.178.

3+8°
284

Lx-l)l(nz) -

GI7E I( o sxrd)

6.173. J‘

6.175*.

_[(x |)(;‘1+A+1)Z

o
i

x1—x+4
G )-2)03)
5x—13




HalitH HaTerpasl, He MeTona
K09 hHIHERTOB:

6182+ Jﬁ? 6.183%. j.

dx
> ————e e
6.185% I F

6186 |- easm J

FraEa®

sls9v[9“ dx.
pGo.

ymxumii.

4) Hmup.mbx Bz | sin” xcos” xdx
Ecni x0T Gbi OO M3 4UCEN M WIM M-~ HEHETHOE NONOKHTCILHOL
LEIOE YMC10, TO, O1AeIss oT ncmuou CTENEHU OAWH COMHOXHIEIH
M Bbipaxas ¢ NOMOILbI0 GopMystsr sin? x+cos? x=1 ocmamylocn YETHYIO

creiens wepes ynauio, y
wirerpasy. X
i
Mpumep 6. Hairn J X
Yoosx

< Hmeem:

sinx 1—cos? x
smxdx; —

deosx | [cos’x

==

fcosx

Ecnu %€ M W n-—WerHbie MEOTDHUATENbHLIE WHCHA, TO CICHCHK
"

Xo/1a K NIBOf APryMEHTY ¢ MOMOTIIbIO
TPHI OHOMETPHYCCKHX  (OPMYIT:

. l4cos2x _,  l-—cos2x
cos =R, sinx=— o

oo e T4 C.
> & .
Yeosx 1

Mpuwmep 7. Halirn [sin? xcos® xdx
< Himeem®

.
xcos‘)nb:J (sinx cos x)? cos? xddx=

j/';m 2x 1?0052){

1
:%Jﬁl!’ 2Xzix+gjsin2 2x-cos2xdx=

I(l—cosax 1 {
—J s dx+EJsin‘2xdsm

2

T16



Ecu m+n=—2k, keN, T.c. m-+n #BAAETCA LCIBIM  HETHbny
auciom, To H
tgx=t n cgx=t.

Mpumep & Haitru fsm'xcos™ ¥ xdx.

< Tak xak 33 —4, TO BHMHCICHHC MHTErpaja CBOAMTCH K HMHTCr-

pHpoBarmio crenenc Tanrenca:

dx
st/ xcos ™ ¥ xdx= | g x — =
cos*x

dx

cos?x

:J(g"3x(l+tg’x) J:g"’xdtgx+

3 3
+th7’3xdlgxfzxg‘”i+~|—6tg‘"'3x+(]. [
Jlas  BbMMcACHMS  MHTCIpanoB mua  [1g"xdx, [otg"xdx, e
Mm=2,3, ..., HCTIOMH3YIOTCH TPHTOHOMETPHYECKHE HOPMYTbI
tg?x=sec?x—1. ctg?x=cosec’x—1.

Mpumep 9. Bormemrs fctg®xdx.
< Mmeem:

fetg® xdx={ctg? x(cosec? x—1) dx=

= —feotg? xdetgx—f(cosec? x—1)dx=

1g®
2 g} X ctgxtxtC. o

B ofitiiem crywac WHTerpans! Bua [ Sin” xcos” x dx, Te m u n—LCaHe
& < Gopmyn, xoTOpEE

awcna,
BRIBOASTCA TYTCM MHTCTPUPOBAHMS N0 HacTAM

dx
Tpumep 10. Buscerut pexyppentiyio opMyny s Losmq

dx
M C €e MOMOwbI0 HaHTH J
< Vmeem
p dx sm’x+cos‘xd
1= | == | e — =
s iy s
2 8
sm’ x dx sinx
- & &
= Ix+ - n x + -1
_Losl‘“x J‘ccs"‘"x J cos Ty
2 sin x
Mosaraem  u=sinx, do=—gio—dx. Torma du=cosxds
cos?*x

. M MHTETPMDOBAHHCM N0 9YACTAM MOJNydacM
iy

st x 1 dx

L=z |~ T
#  2kcos® x 2k JoosPix ' !
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sinx 1
lzn::m'F(l—u)ln—n

(pexyppemﬂﬂn opmya).
wacThoCTH, mpi k=1 MMeem

e snx
27 JeosTx 2cos7x

HaliTi MHTerpaJjsr

dx sin x
L |tgx+secxi+C. >
cosx 2cos’x 2

6.190. fsin® xdx. 6.191. J.de.
Cos™ x
6.192. fcos” xdx 6.193. I cos‘iz(dx.
6.194. jsin’xms’xdx. 6.195. [cos® xsin* xdx.
61%6. | 6197 Js'" = ax
Sin o x

dx dx
&I98. f;w 6195 I‘—x;o‘x

s(“g)
6.200. | ——%dx. 6201, j

S xcos x

osx”
6202, ftg* xdx. 6.203. .[(clg3§+clg°§)dx.

6.205. fcos® xdx

6204, IA—"——-A
Jcosxsin® x

6.206. js’" >4 6.207. [sin® 2xdx.
cos x
6.208. .[ 6209, | &
cos*x” EP
cos3sin’Z
dx 3
6.210. | ——. 6.211. fcos xcos? 2xdx.
sinx

6) [lnn MWICTPMPORAWA NPOWIBCHEHMA CHNYCOR W KOCHHYCOB
PA3/H4HbIX apTYMEHTOB Tpur
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dopmyn:
cosotmsB:%(cos(u—ﬂ)+ws(:l+ﬂ)),
sinumﬁ:%(cos(u»ll)—oos(ﬂ-r B).
sl'n:xcosﬂ:%(sin(u—ﬁ}+sin[a+[i)).

Mpumep 11 Haiis fcos9xcosSxdx.
< Hmeem

1 1
jcﬂstoosSxd.\‘: J‘(cns4)c+cosl4x)dx=§sin4x+ sin14x4C. >

2
Haittu muTerpasmsi:
6.212. [sin3xcosSxdx. 6.213. {sin 10xsin ISxdx.

B x 2
6214. |cosTcosTdx. 6215, |sinZcos dx.
2 3 3 3

6.216. [cosxcos?3xdx. 6.217. [sinxsin 2xsin3x dx.

®) Vimerpama muna

2

R(sm x, cosx)dx,

e R(u,v) panvonambhas QyHKIMS IBYX NeEPEMEHHBIX, TPHBOMATCH
K WHTCTpajiaM OF pPAalMONAILHON (YHKIMM HOBOTO aprymeHTa f MO/

CTaHOBKO# tg-

2——1. Tpn stom ncnoms3yrores Gopvyi:

1-12 2dt

T+ TR
dx

4cosx+ Isinx+5"

< Tlonaraem lg;:t. Torna

2t
ona=———. cosx=
I+

Mpumep 12. Haiitn

dx dr

4cos x+3sinx+5 ¢ 1-2 2
? 43y 5 ) (1482
( [Fr AR )( #£)

72(' dr 2[‘ dt LI 2 .
i e [ L R
m5+3

Eciim N0a MHTETPaIOM SINX M COSX COJCPXKATCH TOILKO B HETHBIY
CTenensx, TO yOGHCC MCMONB3OBATH MONCTAHOBKY tgx=1.

dx
Mpunep 13. Haimu -

—S5sin?x’
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< Pasnemms HCIHTEINS ¥ 3HAMCHATCNY, HA cos? X M MCHIONL3YS NOLCTAHOB-
Ky TgX={, TOIyumM:

dx ( dlg.x (ar
J1-s T+igix—5tgx 14

i 1+2t

14+2gx

1
=-In | —— = 4
e 1.-z:|ch e I—Ztgxi+c =
Haiitu wATCrpams:
p
dx ax
218. J—
6 J,wsx+z 6.219. L 2sinx+cosx”
6.220%. I oLl 6.221. I
sinx an2v
; &
6222 [co<‘x~2cosx+5 2% J.l+4cos x
6.224. P72 . S—
2=sinx sinx+4)(sinx—1)
626, |1FtEY %57 A (. S—
I—ctgx X+ 8sin xcos x+12cos? x

¥} Wurer p6 i ane-
JOTHIO HHTETp Gy, npmieM He-
TOMsyIOTCS CACYROMME oMy

1
ch? x—sh?x=1, shxdu:ish 2x.

1 1
ch?x=s(ch2x+1).  sha=s{ch2e~1),

1 1
—th?’x=—,  clh?x—1=—
1—th? x: e cth?x—1 prem
Ha#itu mHTETpams:
6.228. fch?3xdx. 6.229. [sh*2xdx.
6.230. {sh?xch®xdx. 6.231. f[ch*xdx.
dx " dv
6232 J’sh’ .o e [r:rﬁ
% dx ey
6234 | 6.235. [ /chx+1dx.
6.236. fcth® xdx. 6.237. fth* xdx.
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3. Mnrer ymicunii. a) Wnres-

.. ™
ax+b\n  (ax+b\m
Rl (S22 (S52)° 0 Jax,
cx+d, ex+d,
tne R(x, y, z, ...)—pausonanbuas dynxims caoux ApryMeHTOB, my, n,,
Mg, Mg, .. UENBIE  HMCIA,
axib Cmy omy
=%, rge s—oOWmil 3HamcHaTens japobedr —, —,
o+d noon

—1)/x+3

NMpumep 14. Halitu J
/x4

< Tlpomseonum monctanonky x+3=r. Torna dx=40dt, u, cnesiosa-

TenbHo,

dx 2dt tdr (t—1)+1
st =4 | ==t |t =
(“x+3-1)Jx+3  Jl=1)r -t -1

—4(t+In] -1+ C=4(/x+3+In|/x+3-1]+C. &

Haiite uaTerpans:

6.239. J‘ _xdx

dx
6238, | ————. i
.[(Si x)J/x 32x-3

.x+a 1

dx
6240, |- . 6.241.
jﬁ 3x (x+a)(1+¢}’+7‘)
X+l dx dx
6.242. f\’/%m 6.243. .((m.

dx 1 [x—1
6. |5 s |1 [Flan
J.(f/;”)«/; -[" x+l

6) BbiuuCICHHE MHTErpaoB BHIA
fR(x, Jax®+bx+c)dx,
e R- pau.umlan.udn QYHKIMA ABYX PIYMCHTOB, TIPOH3BOQUTCH C TIO-

Mouio obpazom. Bhi-

ACIEHHEM noxmoro KBajIpata B aTHOM T n

3amenoi B o=t i wTerpan K i
a

Terpany ONHOKO M3 CAEAYIOIWX TPEX THIIOB:
1) fR(u, /TP ~u?)du,
2) [ R, /1P u?)du,
3) fR(u, Ju?'~ 1) du.

290



T10C/E/IHAC MBTEPAITEl TPHTOHOMCTPHYCCKOH MM runepGonmyeckol non-
CTAHOBKOH COOTBETCTBEHHO

1) u=Isint wm u=[tht,
2) u=l1gt wm u=Ishr,

3) u=Isect wan u=Icht

DPUBOAIATCH K WHTErpanaM Buia
Mpumep I5. Haimn |

int, cost)dt wm [R(sht, chi)dt.
a’ dx.

< Mpoussosmm  monctavopky — x=acht.  Torma  dx=ashedr,
a®=asht, u nasec

Mpuwmep 16. Halimn J’V‘—"
V(x*+4x+7)*

< BLuieHAn TONBIi KBAAPAT B KBA/IATHOM TPCXWIICHE, MMCCM

e u=x+2.

/3
Tlpoussosst Temeph MoxCTatoBky u=1/31gt, du= ‘1'.1:. JuF3=
cos

=/3scct. nonyuaen:

&
.(.V/l\"+4x+317’7.( cos?t

= o
TIpW BLISHCIIEHMM WHTCTPanoB BuTa
mx+n
= dx
ax?+bx+c
cenyer BHCIMTL B xBax-

PATHOTO TpEXWJICHa.
Mpumep 17. Haitru j




IJS o

2
= T Ax—x7—3aresin X2

+C

7

3ameTum, 9TO B 3TOM npnMep«. ner hc()GxDIXMMOCI‘H TIPOK3BOSUTH

HOJHOTO KB
pma cpa3y npmio,dm K IdG.HM'IHuMy mncrp.my e
d;
Uuterpany suaa | ————————— (r=1.2) coonstes
(mx+n) \Jax?+bx+c
K DACCMOTDSHHBIM BhIllE MHTCIPATAM C TNOMOUIbKO  TIONICTAHOBKM

mx4n=-.
t

Mpumep 17. Haiitn '[

NG

dr -
< Mosaraem  x: Torma  dx=—13 NS

=

==

o r dt
.| VI=(@+1)?

1
—+1
" 1 X . ox+1
= —arcsin 7+C: —arcsin —=+C= —arcsin +C. &
2

V2 x/2

Haitrn wirerpasm:

6.246. .f B 6T L
~3)y4-x (x +n(x* +l)
y
6.248. J% dx. 629,
6251,
6252, .[ = 6.253.
Ji—6a—3x%




254. | ————=dx.
6 IJx-6x+l ~

6.256. I ——
x/x* XTr8x+1

dx
6.258. ,[———
X2 T=x+2x?

6260. [\/T—Zx—x%dx.

6262. j
Jx
6264, [ /X7 =2+ 10dx.
5
6.266. JA—V’;,‘“S dx.

6.208. I— &
N N
§3. C

6.255.

- d.
Nrres

.[(x NG

6.259. -[ 4
(427

6.261. [\/(3—2x—x*)*dx.

6.263. J‘.\/"‘
P

6.265. | /Ax—x7dx

6.267. f
Y

AE=
6.269. [\/(x2—1)%dx.

6.257.

Haifty usTerpansl.

6.270. f

x+3
X2 42544

321aYH HA MHTEr

6.271.

dx
6272 J = T}(} 5 6273, j(T‘v_uz
dx xdx
6.274. ,[x’(ﬁﬁ 6.275.
6.276. f Inxdx 6277. j &
x/6+4Ina—InZx x/xT+8x+4
6.278. [x./x*—4dx. 6.279. [x/x*+4x—Sdx.
6280. [ /xT+ax+5dx. 6281 .[‘—«J’i‘w——
) : SR PR T
cdx { dx
6282, | 2 6.283. JV*“
Jx+16 NN




ax

284 |2

.‘.\/——3[1»1
6286.-" sinx
cosx

6.288. '(“ T

dx
6290 JW
secxtgx

——— X
5—sec?x
d>
6.294. f_;s
Snxcossx
6.29. J.
sn'x

6.298. j &

shxchx’

6.292.

6.300. [th®xdx.

&30, ’[m‘

ch?

6.304. [ xe?dx.

6.308. [esin* dx.

P i 2
€310, Jdn::l:lx Lex?

.
6. j Hordgx ,
1+4x

In(1+x+x2)
6.314. [W— dx.

1 iax
285, | —— [—a
6 J(I+x)2 -z
xdx

6.287. J. .
14cosx

6.289. _f ax

2+cosx’
Y

6.291. [ﬂdx.
] oot

6293, J_ ax.

sinx+5
oass. [ 20
cos®x

6.297. fxsinxcos2xdx.

dx
6.299. ‘[ e
i
6.301. IM dx.
Ji+x
6.303. [sin?(In x)dx.

6.305. fxe > dx.

oy
6.307. J(" &Y .
b

6309. {,/e*—1dx

. 6311 ’[ﬂ dx.
.

6.313. {x(1+x”)arctgxdx.

6.315. [xIn(4+x*)dx.



6316. §x/x*+1In/x

6.317. -

J‘,/l—x’ J1=x
.

6318. [x<(I+Inx)dx. 6319, J s L)

FAiren T

§ 4. Onpepenenuniii MHTErpai M METOAbl €0 BLIMHCICHNS

1. Onpesesenwwiil MHTerpan Kak npeaen WHTEIpaeHol cymwbi. Ecin
dyrkims f(x) onpeneicha Ha OTPEIRE ASXSH B A=X<X;<N2< et
i K Xy <X, = b-—TIpOM3BONBHOC pa3bueHue ITOro OTpeska Ha n wactel
(puc. 48), To  unmezpasonoii  cymmoi
Gysxuin f(x) wa (e, b] wHaseiwacres ¥
CcymMma BHIa

B

R
N

$,= Y SE&)Bx

e X1 SESX, Axi=x—X-1, k=1,
2, 3,..,n. Leomerpuieckn S, ecTh an-
reGpaudeckas CymMma IUIOIAJel MpsaMo-
YIONBHHKOB, HMEIOUMX OCHOBaHHMS AX
H BbICOTH [ (&) 7
Ecin  onpepesiensas Ha  OTpe3ke
[a, b) dynxums f(x) Takosa, 4TO Cyiwe-
CTBYCT KOHeuHBIH MPencil NOCTCNOBa-
TENLHOCTH WHTCTPAJILHBIX CYMM S, TIpH Puc. 48
YCOBUM, HTO HAKOONLLIAR W3 PASHOCTCH
Ax, crpemuics K HYMIO, NpMYeM 3TOT NpCAed HE 3aBHCHT HH OT
crocoba pa3buctus otpeska [u, b] Ha oTpesku [Xy-1, X ], Hu OT BRIGOpA
TOdEK & HA ITHX OTPEIKAX, TO QYHKIus f(¥) HA3BIBACTCH ummezpupyesoil
Ha otpeske [a, b], a cam 1)
ot Gymxmn f(x) B npenenax or @ 1o b u 0603HavaeTcs CHMBOJIOM

3N
SN

AN

BalE
)

S (x)dx. Taxma obpasom,

. .
Jfxdx=_lim ¥ f(&)Ax. m
. muxan—0 5

%0

Henpepuisras na orpeske la, &) dymkums f(x) wirerpupyema na
3TOM_ OTpesKe.

TcoMeTpUICCKI onpeneicsmbii wererpan (1) mpencTapisier coGoit
Awebpanieckyto  Cymmy Tiomageii (QUTYP, OFpaHMYCHHBIX [PadvKOM
Gyt y=£(x), 0cbio OX 1 MPAMBIMH X=a ¥ A=b, MPUYCM TTOLTAIK,
PaciioioxkenHbie Bole OCH OX, BXOAST B Ty CYMMy CO 3HAKOM ILUTIOC,
2 Liowmamm, pacnionoXeHHbie Hike oci OX,—CO 3HAKOM MUHYC

2
Npumep I B m fx?dx, it
i

MHTerpan KaKk Npefesl WHTETDATHHLIX CYMM.
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< ldicnocof. Pasenum oTpesok mterpuposakms [1, 2] Ka n paknuix

vacte ummel Ax=-. Towkw nenchus
n

L =2

B gewecThe ToWCK &, BHOCPSN, HATPHMCP, TEBHC KWL KaIoro
wacTiaHOro orpeika. Torma

. . Y
f(».\:(ui) . ,(,2,=(lﬁ) . ..,/(xnvn:(l#’—') )
m . r

Crenopatermsio,

f(xo)=

Su

30—

Tipuvcrss (FOPMYTY CyMMH KBAAPATOB LEWX “HCEN

2 (n+DCn+1)
Pl i
x 5

((27(41\2r(4n—|) (n—l]n(Zn—l)\ 14n2—9n+1

6 3 / 6n”
2
14n?—9n+1 17
. 1an"=9n+1_7
f" =i 3

24 cnoco6 Pawbuem orpesox [1.2) Ha Wactw Tak, wToOH
AGCUNCCE TOUCK JIJCHHA OOPAIOBATH TCOMCTPHHCCKYFO TPOTPOCCHIO.

xo=1, x1=¢q. o Xa-1=q""Y, Xa=q"=2,

e g=2"" Touxy & ®BmibepeM Ha neBoMm komne k-ro orpeska Torid
fxo) SO0=0% [(2)=a% o f(r-1) =" ",

Axi=g—1, Bx=g*—q=q4—1). Axz=¢*(g—1), .. Ax=¢"""(g= 1

S,=1-lg=D+g*(@—D+g* @D+ .. +¢*" V(g-D=

3

n
: q P
=@+ +4%+ .. +g°>" V)=(g-1) = =
@—-D(+4’+4°+ q )=(g )q Py
2-1

7
_ W
=g a1 ]



CrienopaTensHo,

2dx= | !
xidx=
A g

[ru—

BhMUCITHTS ONpelieneKble HE1Erpalsl, PACCMATDHBAS HX KaK
APEACHABl COOTBETCIBYFOLX HHTCI Pujibiiinn CYMAL:
5 w2
6.320%. [(1+x)dx. 6.321* | cosxdx.
o b

dx

10
6322%. [ e*dx. 6313 [.
o g ¥
2. Busmcienne upocteliumx mmielpaios ¢ nomousro dopmyss Hoto-
Toua — Jleiibuma. ECin £(x)— ol M3 1EPROOGPASHBIX Hoslyepbbioll
Ha [a,b] Gynkimm J(x), 10 COPABCATHBA CAGAIAR O pry 42
HitoTona — JleiGuuua

.
[ (x)dx=F(0)li=F(6)—F(a).

Fpumep 2. Bormenum, J

Xx’
< Hmeem ‘
! o
ax _fdnx) el <ingnety—in(ne)=In2~069. &=
S [ Tax .
4! i Helotona — o BBIYHCIIHTL HH-
Terpabr
8
2
d
6324, § x%dx. 6.325. fé
L) By
H

2 '
6326, [(3x?—2x+1)dx. 6327. [(/x+3/x?)dx.
i o

8

s . o
6.328. F%‘-"dx. 6329, [/~ Ldx.
1 2 [
- dx
6330, { sinxdx. 6331, j i
EA v

w4
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6.332.

6.334,

6.336.

6.338.

6.340.

6.342.

6.344,

6.346.

6.348.

6.350.

6.352.

.
Jexdx.
d
s
dx

o
2
1

Zdx
14+x°
0
3
[ tg*xdx.
/6
1
dx
Ax244x+5
o
4

dx
) ity

13
{ ch?3xdx.
o

0

3
6.333. [2%dx.
o

2
6.335. f dx

2x—1"
1

wa
6.337. [ sin?q dep.
o

2
6339, [shxdx,
o

1
dx
6341, | 2=
VX2 +2x+2

0

-1

6.343. j i

w2
6.347. { cos3udbr.
o

3
6349, [ &
2,8
3

2
2x~1
6.351. J‘Z(T]— dx.
o

.1r2+3)t¥ dx
D2 T

C nomowmsto  onpenenenasix HMHTErpajnoB HaiTu npepnens!
cymm:

6.353**. lim (¥

n

+17

Pt
avEt )



1m 1(l+¢:m—+cu<2—-+— +cns(nAl)~)

635, Im |+ /: Fa— /l+f).
\j "

BbI4HCIATE MIOWIAH (buryp, OTPAHHYEHHLIX JTHHUAMH:
6.356. y=%x2, y=0, x=2, x=3.

6.357. y=3/x, y=0, x=1, x=8.

6.358. y=6—x—2x2, y=x+2.

6.359. }’:%2, =2./x.
6.360. y=cosx, y=0, x=
6.361. y=c*, y=0, x=1,
6.362. y= i y=0, x=2, x=3.
3

6363 y==, x+y=4.

3. Cmnn onpejienennoro warerpasa. 1) Ecmu f(x)>0 ma orpeske
[a,b], T0 j'](x)dv>0

2) o f(x)<g(x) wa [a, b}, To j/(x),lxqg(x)dx

3) II/(X)HXISI[f(X)idxA

& Femn f(x) nenpepuona . a. b, m— vamewsaree, M —ra-
wBoabiee anchun f(x) 1 [., bl

m(b~a)$jf’(x)deM(I7»a)
(Tcopema 06 OUCHKC OMPEACHCHHOrO WHTCTpana).

Mpumep 3. Ocrmrs wwrerpan
'

P
b‘/er“

< Mmeem: L<1+x*<2 npn 0<v<L;

1ol q,
\ﬁ \ﬁ+x‘

1
, M=1, b—a=1. CrcaomarensHo, 7<ls1. =
2




5) Ecim f(x) uenpepbisra, a g(x) nuterpupyema wa [a. b ]. g(x);o
HanMenLIe: W wanGombiiee mavcwus f(x) wa {4, b1 T

mg"gtx)dxs!.f(x)g(x)dxsMlg(x)dx
(06o6meunas Teopema 06 OnchHke ONpeRENeHHOTO
HATerpana)
Ecru f(v) menpepripra wa [a, b]. To cymiccTnyeT Takas TOYKa
ce(a, k), WTO CUPABEJUMBO PABEHCTRO

v
[rx)dv=1()b—a)

(TeopeMa O cpenHeM 3HaAYECHHH).
Ywucno

HasksaerTCn cpeduum anadeniesm (ynkumi f(x) wa orpewe [a,b].
Femm f(x) Hempepripha, a g (x) mnrerpupvema va [a. b] u g (x)>0,
TO cymiecTBye1 Takas Touka cef{a, b), 4TO CIPABEUHBO PABEHCTBO

. »
f/ ()g()dx=f(c)[g(x)dx

(06c6mennan Teopena o cpexmem.
@ Eenw f2(x) n g?(x) murerpupyemm wa (g, bY, To

lircoscaat<[is

(nepapencTro Kown - Bynskosckora)

9) VIKTCIpHpOBAHWE e THHX H HEUCTHHX (yHKuwid B CAM-
METPHYHEIX Tpenesax Eowm  dynims  f(x) YETHAS, TO
§ fYdv=2] f(x)dx. Ecnn dysxas f(x) nevernas, 1o § f(x)dx=0

0
*(x)dx g? (x)dx

10) Fenn'hyskums: /(x) Henpephibsa wa otpeske [¢, b], To unmezpas
© nepemenni scpxium npedeay

OV=(f(t)dt
sprseTcs nepsooGpasHol ans dywkimi f(x), T. .
@ ()=([£()drY =f(x). x€[a, b].

11) Ecam dyskumu @ (x) # ¥ (x) nuddeperuupyemss b Touxe xe(a, b)
W f(1) wenpepuibra npu ¢ (@)<t<y(b), T0

v
([ FOd)= DY ()~f (@ (x) o’ (x).
v



n ep 4. I(x)={e "dr. Haiitw I'(x)
< Mcnomays caoiictno 11) # yanremas, 1o @(x)=0, T.e. ¢'(x)=0,
Meem
I'(x)=e " (x2y=2xe %" >

6.364. OnpenienTh 3HAKH HHTErDAJOB, HE BBIMHCIAS HX:
1 1 1
a)* | Vxdx; 6 [x%e*dx; B { xInxdx.

2 “1 13
6.365. He BbluMcisis MHTErpajioB, BHIICHWTh, KAaKOH W3 HH-
Terpaaos Goabuie:
2 2

2 2
dx dx dx
a)j WM J‘»;: 6) J-;" Hv J'-;s:

1

1 i
) [e *cos?xdx mwm fe *cos?xdx.
o o

6.366. Haiitir cpetHee 3uaueHue QYHKUHH Ba JAHROM OTPE3KE:

a) x3, 0<x<1: B) cosx, O<x<n/2;

6) 3\/’; 0<x<L: r) cos®x, 0<x<n/2.

6.367. Cuna mepeMeHHOr0 7TOKa MEHSCTCA TNO  3aKOHY
I=1I,sin g;ww . roe T-—nepron. Haditm cpegdee 3uaucHve
CHITBl TOKA 32 MOYTEPHOI.

6.368. Ouenns, muterpan | v 8+x° dv.

o
6.369. OneswTh WHTerpan J‘

o

dx

/52

x

BoM Koum-—

a) 06oOrenHoli Teopemoit 06 oOneHke MHTErpana:
6)

0.
1 -
6.371. Ouenute wmrerpan [/(4+x”)xdx, mom3ysce:

o
a) oboOimenHoli TeopeMolf 06 oneHKe HHTErpana:
BoM Komu — B! 0.
[

6.372. Haiitn: 2) ""% 6) ;L; eccm I= _[ v (0<a<p).
"
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6.373. Haiitn TOuKH JKCTpeMyma (QyHKIUH

Ofx)= Jﬂdz (»0. 0<a<’-2‘)

Haiitu
N3
sint o P
6.374. O(x)= 6.375. O(x)= | sin(¢?)ds.
s

6.376. ‘D(x)=,{\/ljjt_t§. 6377 m(x)=J;~" (x>0).

3

x2snx
6.378. [loxaszath, 4rO f Tt dx=0.

-3
4. 3amena nepemennoii B onpejiencumon mierpane. Ecnn dymkima

f(x) menpepunia ®a otpeske [, b), a pynKIMA X=@(f) HCTpEpLmHO
‘mddepenumpyena Ha orpenne [t, 42} npwiet aag (), bag (e T

ff(X)-i’f I/(w(’))w (e)de

Mpumep S. Berumennts J Y——dx

32 "

< lpmvennM  noxctamoBky x=sinf. Torma dx=costdt,
2 n

4

PO 2
1—x —sinZt cos®1
\[ J"[ costdz—-J‘—L =
x sn

e

arcsinx, t; =arcsin M1, drcslnl«i CrienoBatensHo.

2z 4

2
=(—ctgt—1)
w4

2 —
6.379. Moxuo s unrerpan |x3/1—x?dx soramcaute ¢ mo-
MOILIBKO TMOJICTAHOBKH X =sin¢?

BBIYMCITHTE MHTErpasibl ¢ TOMOUIBIO YKA3AHHBIX HOJCTAHOBOK:
6

ix
6380 | — T, 3x—2=
Jl+\/3x~2
1
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8

638\ | —F_, exri=t2

Jertl
n
ah _
6382, [ \/x7+1dx, x=sht.
2
dx x
383, | ——— —=t
638 j.3+2eosx‘ g7 =+
o
w4
dx
384, | —— =1
o3 J 1+2sm?x" tpx=t
o
1 ——
6385, [ /3-2x—x7dx, x+1=2sint
=1
BEMEC/MTG MHTErpajibl C MOMOIIBIO 3aMEHEL TepeMeHHOM:
2

dx

6.386. —— 6387. | — 3
j xy/x? ,( NETSEN(CTON
2h

6.388.

6.390.

6.392.

6.3%4.

6.396. Tlokasate, 9TO j

6.397. TlokasaTe, 9TO
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37

2
6.398. VGenatbcs B TOM, HTO j
=2

5. Wirrerpaposunne w0 saciam. Ecnn dyntnn uu(x), v=u(x)
% ux mpowssomkic 4 (X) W v'(x) WenpepuBHm Ka oTPeIKe [d b, To

(@OopMyna WHTErpUPOBAHKS MO 4aCTsmM).
Tipumep 6. Buvormts | Inxdx.
' dx
< Monoxnm w=lnx, do=dx, Torma du=—. v=x. Nmeem
x

[‘Inxll\':—)clnx
J '

1

BBIuMCTIHTE HHTETPAIILE Me'ronoM MHTEr PHPOBAHMSA 110 YACTAM:

1
6.399. [ xe*dv. 6.400. .[‘”“"“‘
o /i3

w
6.401. ‘[i; 6402, {In?vdx
P !

X6 -
23

s T
6.403. [ ¢”sindxdx. 6.404. f LSRN
x
o J
. 1
6.405. _[ xInxdx. 6.406. jx arctg xdx.

6.407. jx cos2xdx. 6.408. j‘e"co\xdx
v
6.409. ﬂol(a:mIb. YTO AJ8 MHTerpasa

w2 a2
= {sin"xdx= [ cos"xdx, neN,
o o

BepHa pekyppentias dopmyia I,=
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6.410. YIoKka3aTh, Y10 A HMHTErpaa
1

I=[x"e"*dx, neN,
o

1
pepHa pekyppewinas Qopmyna I,=—-+nl,_ . Bermcnure I,.
e

§ 5. HecoGcrsennble HMHTerpasbl

1. Murerpaani ¢ Geckomeunmvm upenenamu. Ecmn dymkums f(x)
HEMPCPLIBHA UpH a<X<+00, TO TIO ONPIEICHHIO

s .
[/ x)dx= Tim [ f(x)ex. U]

Ecny CYLIeCTRYET KOHCHHIA Tpenen 8 mpanok wacta dopmymn (1),
T0 HECOBCTBOHNILIA HHTETpAT HA3HBACTCS CXOOSIJLMCA, €CIH DTOT mpeses
HC CYIWCCTBYCT, TO— paCXOONUYUMES.

Teomerpaiiceku HecoGeTrennbilt miterpan (1) B cnysae £(x)>0 ects
MO BUIYPLI, OLPANKICHHO FpadHKOM DYHKIMH p={ (X), TpsMoii
x=a n octlo OX (acHMNTU10H)

AHaJOFMYHO ONpPE/ENSErcs HHTerpal f [(x)dx. [aree, no oupe-

Iesenmio

T foyds= | s § foo)ds, o

e ¢, — o <c< + %, NPOU3BONBHO, MPHYEM HHTETPAN B NEBOH yacTy
%) cCliM CKOMATCS 0ba uHrerpata
B Npasoii YacTH.
TIpU3HAKY CXOBNWMOCTH H PACXOAMMOCTR MPHBCICM
ToNbko JUIs MuterpanoB Buua (1).
1) Ecin F(x)- neppoobpashas ans f(x) u cyuecTeyeT Koﬂe'mun
Tpejien hrln F(x)=F(+w), o muterpan (I) cxoautest u pasel

Q[wf(xldx:F(—rm)—F(u):
com xe lim F(x) we Ecymccmyc'r, o wwrerpan (1) pacxomTes.
2) Myers npn a<x< +o0 0<f(x)<g(x). Ecnn ’]“g(x)dx cxonuTes.
TOo cxomMTes M [ S(x)dx. npuuem j fx)dx< § g(x)dx. Ecna

If(\)ll\' PacXopHTCs, TO DACKOLMTCA M ]g(x)ztx (bpusnaku

cpannenns).
3) Ecnmt npu a<x< +% f(x)>0, g(x)>0 u c)mecrayc'l KOHCHHBIN
¥

npene.s ]1:11 {(( ;*0 TO WHATerpabt ff(x)(l.x u yg(mlx cxopsrTes
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o PACXOIATCA OMHOBPOMERHO (NP e CNh KM NpPUIHAK cpan.
HeEH 1 7).

4) Ecu exonres [ 1/l dx, 1o exomres . [ f(x)dx (mocncawmi
HHTErpan HawwiBacTCs B IrOM caysae abicomomno ‘exodsmumcn).
Opumep 1. Bowmenurs [e 3 dx

< Hmeem

s ' 1
p-’w: m fe 3 de= tm (-3
1 by —+w\ 3 o

Ha npaxtuke » kascorse MHTErpana, ¢ xumpum TIPOH3BOITCS
CPABHEHMC, OGHIHO MCHOMKaYIOTCH MATOIpAN By
o

1
f-_dx, a>0, o>0.
!
KOTOPLIC CXOMATCH upw a>1 w packonres mpm w<l.
x+1
Tpumep 2. Uecnenosats wa cxomamocts muerpas ‘dr

< Tipn x—+00 mveem

dx "
Tax xax muTerpan .[TI pacxomures (x=1/2<1), To ¥ 3azammwii
x

I
WHTCIPAN TAKKE DACXORMTCS. i~

BersuciuTs HecobeTBeRmbe MHTErpayibl (WIH YCTAHOBHTHL MX

PaCXOIMMOCTB):
+a +oo

6.411. f S '[
xIn®x
:

e
o

2 o

xdx 142x

415 | 25 416, | 2

6.415 JXZH 6.416. fxz(l+x)
o 3
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A

4o

N o
6417, j—""‘— 6418, [ xe ¥ dx.
@

NCESH
2

o

6419, [ xcosxdx 6.420.
o

6.422.

tao
6.424. [ e *dx.
o

HcenenoBath Ha CXOOMMOCTH MHTErpPaslbl:

‘e o
dx /334 /xT1
P [ - a26. | N
4 _[3+z~2+5x‘ 6426 f Tl
1 1

Foo

s
. 5 .
6az7. | HEVOADT 6 s, f“s""ﬂ
A

2343/x% 41 U=
[P
s
6429, | ————. 6430. | —_dx.
.[ [x(x+1)(x+2) jzw /x
N v
1 1
‘e
‘e
6431 j. L eam [
oo 2 xInlnx

1

2. Vmrerpans or weorpammvewnnix dymunii. Ecii ynkums f(x)
Henpepsiosa Ipi a<x<h w lhm f(x)=w, 10 1o oupccrckio
s

. -
[r)dx= fim, [ (). ®

Ecnt_cymecrayer xocwmmii npeacn b mpanoii wacrn Qopuysi
@), o uHTErpan ecmi 3TOT
NPCRen He CYLICCTBYET, TO  PaCXOOHUUMCH.

Teomerpheckn HecobeTpentiiit miTerpan (3) B cyuae f (x)>0 ects
i/, GHryph, orpankentoi rpadukom Gy y=f(x), mpamoit
X=a W BEPTHKANLMOM ACHMITOTOH X=b.

AHLIOIMYHO  ONPEAENSETCA HCCOGCTBCHHBIA WHTErpan B  Ciydac
hm £ (x)=o0.

- .




B cnysae, xorna_ cela, h)—7Towa paspema m dymawms f(x)
HeorpanicHa B J10GO OKPCCTHOCTH TOUKH C,

[rhac= i T'relas i, | EI(X)J‘» @

TIpH3HAKH CXONHMOCTH M DACXOIHMOCTH moﬁnmmx nHTerpaion
OT HEOTPAHHUCHWHIX (YHKIHMIt AHAIOTHYHE! rpusHaka™M W3 . 1.
Ha npakTwke B KauecTBe WHTCIpaja, € KOTOPHM MPOW3BOMMICK
CpaBHeRME, OOBLIYHO HCTIONBIYIOTCS MHTETpAst BHIA
» »

J (—b—i;‘-); (x>0). ®

xoTopwe cxomsten mpn w<l W pacxomrrca mpn a>1 (cpaBmhTe
C ARAJOTHIRHIMH MHTE|pATaMH B GUYJC GRCKOWCHHBIX MPCICTOR Mi-
TerpupoBarna).

2

dx
Tpurep 3. VCccrenoBaTs wa CXOMMMOCTH HHTCHPAn L#
nx
d
1
< Mpn x>1 6 ), Tax xax
Inx x—1

inx -
Sy i et Eye

pacxomuTC kak wiTerpan THma (5) mpn x=1.

2
Mirerpas J o
i

2

Crie;10BaTENBHO, PACXOMMTCA M J

nx’

1
Mpumep 4. HccrefoBath Ha CXOTHMOCTh MHTETPAj

°
<1 3a0aya COCTOMT B TOM. 4TOGBI YCT4HOBHTH XapaKTep TOBeNeHAs
TORBIHTEr paHHOM (yRKITH TpH X — +0. B aucImTene npH x— +0 umecM

234 x=x"2(2x ¥ 41)

a s GyHKHH tgx:

1
tgx—x=(x+§x‘+o(x‘))~x» Xtofx
Crenosatemno, nipu x —+0

24 /x xh?

tgx—x Yf3x*
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1

dx
:
!
I
BIMACITHTE HECOOCTBCHHBIC HHTCr panbi (H.ﬂ'ﬂ YCTAHOBHUTE WX

PACXOJMMOCTD):
1

Hccnenosats Ha CXOMMMOCTh MHTEIPasibl:

P2
6.443, J’,,i dx.
Ji=x*
°

1

oass. |

i+
L |

6.450.

|
%
6.448. . 6.449. -
[ o[
o o
1 ol
—dx. 6451 | —-dx.
x X
° z
6.452. [lokasatb, 41O npy‘x o>0 onpepensolmit zamma-
reo

. @yrywo T (o) murerpan Ditnepa I'(@)= | e~*x*""dx cxomures,

| M YCTAHOBHThH CHEIYIOUIME COOTHOLUCHWS:

|
|
|
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a) ecnu a=n —uenoe yucno, 1o I'(n+1)=nl;
6) I'(a+1)=al () ms smoboro o>0;

* r(;):ﬁ;

3\ =,
2 r(i);\f’

/_
) F(n+%)=1 J-s...(zn—x)Vzn’E, n—rxenoe.

§ 6. T P TPRIOKEHUR 0

unTerpana

1. Inomats maockoii ¢mrypss. TLiowWAn, (UIYPE, OFpaHHYEHHON
TPAQHKOM HenpepBBHOH gyt y=f(x) ( f(x)>0), AByms npAMBIMM
X=a u x=b w ocbio OX, WM TUIOUAAL KPUSsIUHETHOU e
OrpammeHHOl niyroli rpaduka Qynkmmm y=f(x), a<x<b (puc. 4
BLIHCTACTCH 1O pOpMyIC

»
S=[f(x)dx. m

Towmans durypsl, orp ynKrpm
y=fx) 1 y=f(x), f,(!)S/,(A). ¥ JBYMS OPSMbIMH X=a, X=b
{ovic: 503, onpesenseTes no q»pmy

S:I TANSANTS @

i sajaun Ha Gopmyn (1) u (2) 6rom
npuBeseHtl B §4 (samaun 6.356—6.363).

wep 1. Haiin niouazs guryps, nexaugli 5 npasoii nony-

¥ o b0 x2+y*=8 ¥ napaGonoit

B
yi=2x.
< Hailaem TouKu ncpecedcEMs KpuBbix (Prc. S1), peump  cucremy
ypaBuennit
xtyl=g,
yr=2x
Tonysum Touks (2, 2) u (2, —2). W

y flz)

Puc. 50
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Puc. 51 Puc. 52

ock Ox, RaiiieM HCKOMYIO MUTolah S KaK yBOCHHYIO CyMMy ruonma ieH
Tpanenwf, orf coor MK Ta-

paﬁmm y=+/2x, 0<x<2, u okpyxwocTH y=./8—x, 2<x<f:
=z(jﬁu“; JB=xdx)=
°

8
( JE—x +4arcsm—-)l )_—,
NCvR
o2 on2n)mns
= 3+ 2 )=dntz. o

HHorna ynoGHO ucronbsopath gopMynsi, auaiormumse (1) n (2),
MO O NCpeMeHHOR y (cunTan x QyRKIMER OT ), B HaCTHOCTH,

~2(\/2-—x

P
S’I(.fz(}’)*ﬁ )y 3

IMpumep 2 Haiimn nnowam gurypst, orpasictoli mapaGonoii
(y—2)"=x—1. kacatenvhOii K HCli B TOUKC C OPIMHATOH Jo=3

" oceio Ox.

< ®opma Gurypsl (pic. 52) He

Qopmynet (1) wim (2). Ojsiaxo ccnm Gurypy

ocu Op, TO MOXHO NPHMESIHTL (HOPMYITY (z) Wtak, nycTs y Hesa-

BMCHYAS  TEpeMCHiAs. VDABHEHNE TNApAOONLI sammieM B BUIC

x=) 74H 5. Haliiem ypasrenue xacaTenbhoii X napaGore. Oro wvect
=x4(y—yo). Tax kak x,=2(y—2). To

Hadias, nauec, abeuuccy TOT KacaEMA Xp=2, TONyWacM ypabHeHne

KacaTCTbHOl

x—2=2(y=3), wwm
Tonarast 8 (3) /;(»)=2—4, £,(»)=y

S:jj;(()“—4)‘*5)712;)—4))11}‘:3(y1—6y+9)dy=

2y —
4y+5, umeem:

s 1 13
=[(y—3)dy=2(y—3)*| =9 =
o 3 °
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3ameriy, 9TO DpHmeneHke Gopsyn (1) 1 (2) Npu pellienun TPHMepa
2 NOTPCGOMANO bl BLIMACICHHS CyMMBI TDEX HHICIPAIOB:

S= I‘Gx—sz)a<+_{((%x+2)~(2+\/x'—*l))dx4 ; (2—/x=1)

Hpumep3. Haimn niouam Quryps, orpaiicutofi  Kpueos
=1/x?, ochto Ox u NpaMol v=1  JicKaieil NpaBEe ITON LPAMON
L ViCkomast mnomazs (gac, 53) BpasAsTon HoLoBCTaCH L MHER pAtON

).

1 "
Ecnu  QWrypa Orpaitiena KpBOH, WMeiouicH napamepyicore

ypaBHcHust x=x(l), y=y(f), npsmbiMu x=a. x=b u ockio Ox, TO
wiowans ee m-mmx:rm no q;opmyne
Iy(‘)A (‘)‘1'—!}(1)'11(') @

i€ NPE/IENb HHTET PHOBANNS HAXO/IATCS M3 ypaBHenmil a=x(1,), b=x(1,)
(J(0)20 wa orpeske [ty, 1, .
Dopmysia (4) NPUMEHHMA TAKKE LI BHMHCICHUS noua Quryps
KPHBO# of 4 v
z, mm)xuo COOIBETCIBOBATL OOXOly KOBTYPA MO 4acoBOK crpcn KC).

[ T

Puc. 53 Puc. 54

lMpumep4. Haiitn muowams meTH Kpusoit
x=alt*—1), y=b(4t—13) (a>0, b>0).

< Haiizem Tosw nepe xpuBoii ¢ ocsmm. Mmeens:

), t=+42. C)le:.\ulad‘renhﬂo, MONyYacM

by upn t=1; (0, ~3b) m ~1; (~a. 0) npu

1=0; (3, 0) npu 1=+2. Toska (3a, 0) smasercs oo capeliepocaiciniy
xpuBoii. Tpu 0<1<2 y>0; npn —2<1<0 y<0 (puc. 54).

TLIOWA/ QUTYPH HAXOMM KAk YABOCHHYIO ILIOWIa/h BCPKHCH cC
00BHREL

:.. 2 2
$=2 [ ydx=2[ y(0)x"(t)d=2] bldi—)a- 2 di=
e o o

2
=4ab [ (412 —1%)dr=
o

312



o dreypes, orpasusesHoi 1pa-
gurom  HenpepumHoil  dysamn  r=r(p)
W IBVMS YSAMH @ =1%, Q=P. TIC @ 1 r—
YONAPHBIE KOOP/MHATBL, MIH IUIOWANG KpU-
80 TUHELNOZ0 CEKIMOPA, OTPAHMICHHCTO Jiy-
roit rpadwxa dyukuun r=r(g), x<e<Pp,
BeMCASETCS N0 oMy
3

I
Ejfzdw» [©)
. Puc. 55

Mpunicp 5. Haittn niomam nynen, orpﬂwnlmuucﬁ Jiyramu oxpy-
mmcwu r=2acosp. r=2asm¢, 0<p<n/2. a>0.

pu @=m/4, durypa
(pw, 55) CHMMETPHYRA OTHOCHTENBHO NyYa q) /4. lelomneﬂbl(o ee
TUIOMAIE MOXHO BHUHCTATE TaK:

wa

f e
§=2-3 J4a2iin'md¢22a‘ {(1—cos2¢)do=
o

v
| v
=2a1(w—ism2(p) ) :(;—l)az, =

6.453. Hajitn nnowam  GUrypbi, OIpaHMYCHHOH KPMBOWM
y=Inx u npsMema x=e, x=e%, y=0.

6.454. Haitru womaas QUIypsl, OFpaHWMCHHOH LIHIICOM

2

Gurypss, orp M

6456. Haiity nuomank (urypel, efpaHuyensol napabonoi
y=x2+2x u NpAMOH y=x+2.
6.457. Haﬁm miomans (HFYphl, OrpaHHYCHHON KPUBBIMK

6458 Haifty 1wiomane (urypsl, OIpaHMYEHHOW KPHBBLIMHM
4
x p)® (>0

5459. Haﬁ‘m nnouxa;xs dmrypu, OrpaHMYCHHON OKPYXHO-
cramu x2+y?=a?, x?+y?—2ar=a® u npamolt y=a.
B.M Hatirn mmmams (uryph. OrpaHMYCHHOM KPHBLIMMU
2

2px m p?

a’x
s y=—y— # ocsio Oy.
atxt a’+x

6.461. Haiity mnomane ¢urypel, orpawuyenHoll oceio Oy,
napabonoit (x—~a)?=2p(y—b) n xacatenvhOH X Heil B Toyke
¢ abeusiccolt x=c¢ (c>a>0, p>0).
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6.462. Haﬁm wiomiane GUIypel, OrpaBHYeHHON KpHUBBIMN
e*—1, y=e?*-3, x=0.
6.463. H- Y IIOMALh GUrypel, orpanuyennoll napabosnoi
y=3+2x—x* u ockio Ox.
6.464. Hality nuiomans QuIypbi, OrpaBMYEHHOH KPUBOI
y=arcsinx 4 npsMbiMu x=0, y=m/2.
W IUIOIAh BEPXHCH JIYHKH, OFPAaHMYEHHOIH OKpY-
xnoctaMu x2+y2=a® m x +y?42ap=
6.466. Haiity nnowans GUrypes, OrpaHWYEHHON JIMHEAMH
(x—l)(;+2) u x+y=2.
7. Haility mmontags  Qarypel, orpaHmdesvoii KpuBoi
—-lnx KacaTeNbHOH K Helf B TOKe x=e M ocsto Ox
6.468. Haitrs urypst, ory
y=In(x+2), y=2Inx, p=0.
6.469. HaiiTi muowanu kaxnoii u3 ABYX 4actell, Ha KOTOpbie
xpyr x2+y2<2ax paspenen mapabonoii y?=2ax—a’
6.470. Haiit nnonsajie JyHKW, OFPAHUYCHHOH rumepGoson
2

a

u napabonoii y? :’E ax.

6.471. Haiity 10i0mams rUnepbOIHYCCKOro CerMesTa ¢ BBICO-
Toi h v ocHOBaHMeM 2r (nefiCTBMTENIBHAS MOSYOCH THIEPGONEB
paBsa a).

6.472. Haitty yuiowane (uIypsl, OIpaHHYEHHOW KpHBO#

s

M ee acHMITOTOH.

6.473. Haittu € Q)urypu, orp: i
xt—y2=a?, (x*-a?’y?=a® u ocsr0 Ox (x>0).

6.474. Haiityr Tutomaay KaXao# M3 AByxX wacrei, Ha KOTDPLIE
K¥pyr x2+4y2?<2ax paspenen rumepGonoii 4x2—3y?=qa?

6.475. Halitn miomans S/UIMNTHYECKOrO CETMEHTA ¢ BHICOTOR
h wu ocHopammem 2r (Gonpluas MONYOCR JJUIMNICA paBHA 4,
OCHOBAHME CCIMCHTA NAPALICIBHO MANOH OCH).

6476 Haiitu nnowaas (GUIYPS!, OrpaHyeHHOH KpHBBIMU
a2
a’x
B g 0.
et dape i ¥ G Ox
6.477. Haiity  mow@ne GHIYpsl, OrpasudeHHoM KpHBOH
"
x

M ec acCHMIIOTaMU.

3
a?—x
6.478. Haitty 1uiowiais GUCypbl, OTpaHHYEHHOH ACTPOHION

x=acos®t, y=asin®1.
1
6.479. Haiits miomams nets Kpusok x:ir(Z'A!z). y=t%

6.480. Haiityi nuiomaae GUIypsl, OrpaHM4EHHON OUKOI apKoi
muxaouabl x=2(t—sint), y=2(1--cost) u ocpio Ox.
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6%481. Haittu mnomage nemm  xpusoil  x=a(f2+1),
b(t*—31).
6.482. Haiity niowank NeTiM KPHBOH X =2{— l2
6.483. Haitt Gurypsi, orp:
r=a(l+sinp).
6.484. Halitn mromaae OFHOrO JenecTka KpuBOH r=asm2¢.
6.485. Hajitw nuoma,  ¢uryper, orpammenHoff kpusoit
r=asin 5¢.
6.486. Haiitn ¢urypsi, orp:
r=atg@secp, r=2acos¢ u MOIAPHOH OCHIO.
6.487. Haiitn miowage ¢urypes, jexameli B nepBod uer-

. " a "
BEPTH, OTPAHWYEHHON KPHMBBLIMA r=atgQ, r=—— H NONAPHOH
cosp

OCBIO.

6.488. Haifty miomans (urypel, OrpaHmyeHHOW ABYMS MO~
CNIeNOBATETLHLIMU  BUTKAMY JIOrapu(muueckoli crmpams r=e®,
HauwHas ¢ @=0.

6.489. Haifty ruiommane (GuUTypsl, OrpaHHYCHHON KPHBHIMU
r?=2cos2¢p, r=1 (r=1).

6.490. Haiitn mnowans (urypl.  OrpaHMYeHHON  KpPHBOK
r=acos3q.

6.491. Haittu utonans (Uryper, OrpaHMHEHHOR JIEMHMCKATOR
Bepuyum r?=g”sin 2¢.

6.492. Haiity momas GUrypsl, OrpasuyCHHON OKPYRHOCTBIO
r=\/§smq) M Kapyuounoli r=1—cos@Q (BHE KapIHOMIM).

2. Jlamna ayrw wphsoii, FCIM INAfKas KpHBAs 3aNaHA YPABHCHHCM
y=f(x), T0 mwma ! ee nyru pasna

»
I=[V1+(y)dx,
rne @ B b—abcuucht KOBLOB JiyrH.
Ecnu e XpuBasi 3a[iaHa NApaMeTPHYCCKHMH YpapHeHusMu X=X (1),
y=y() (<1<, 10
W
1:] JEPH(N .

AHAJIOTHYHO BHIPAXKAETCA JUTHHA NyTM TPOCT PANCTBEHHOH KpUBO#H, 3anan-
Ho#t NAapaMETPHYECKUMH ypanncauwn x=x(1), y=v(1), z=2(1), 1, 1<t

1=S (CHEETFALEA RS

Eciu  3afiaHo  NonspHoc ypaBHewwe iiagxodl  kpuBol r=r(q),
age<p, TO

1=§ STV de.
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Dpumep 6. Haiitn uuy ayiu nonyxyoumou napaGons y 2
OT Ha¥ala KOODXMHAT MO 109KR (4, §
- Mimeem:

y=x¥2

4

2ps g
=| N1 =142 =
= J‘ + xdx= H ) ]

~(10,/10-1). &

npuMcp7 Halitn vy acTpowusi x=acos't, y=asint
< Hmeem:

xi=—3acosrsmt, yi=3asin?rcost,

w2

1 s

3= f /9a?cos® tsin” t+9a®sin* tcos® tdi =
o

w2

a2 g{n
=3 | sinrcosedrmaa 24232
7, T2
A
otiyna I=6a. &=
T pumep 8. Haitrs oy xapmionnnt r=a(l—cosg) (a>0).
<2 Uwmeem:

r'=asing.

T
51=1 Vo (I—cos g aPsin pd =
o

=af ﬁﬁmm:u}sin%dw:
otkyna [=8a. & ¢ ¢
6.493. Haiitu umny nyru napabosst y=x2 or x=0 no x=1.
6.494. Haiitv JumMHy Jyi¥ KpuBOi y:%(i‘-fx)\/; Mexay
TOUKAMH ee Tepecedelmsi ¢ ochio Ox.
6495 Hadru  jumiy Jyrs  uonykybmyeckod  napaGoses

yr=—-(x—p)’. nexameii BHyrpn napaGomsl y*=2px

27
6.496. Haiitu wumy nyru kpupoil y=aIn(a—x?) (a>1).
Jmexateli Bbie ocH Ox.

6.497. Haiiti sty samxuyroii xpusoii 8a2y?=x?(a?—x?).

6.498*. Haiity nepuMerp JiyHKH, OGpPa3OBAHHOM OKpYXHO-
cravm: x2+yi=2ax u x2+yp?=2by (a>b>0).

6.499. Haliti [JiMHY JyrH UERHOH JTMHHM y:% ch2x or
x=0 po x=3.
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6.500. Haiitvi [y ayr¥ KpuBOit y lnsin%”— or x=1,2

3

o x=32
j 6501 Haiitu mummy nayru noaykyGudeckodt  napaGombt
5
L’:; (x—p)?, orcexaemoit mpsMol x=2p (p>0).
; 6.502. Haiitu mmHy ayrn xpuBoit x=a(3 cosi—cos3t),
'y:a(Ssmlvstn) or 1=0 Jo t:% (a>0).
! 6.503. Haiitn anuey uyrm KpuBoii x=e'cost, y=c'sint or
=0 no t=1.
6.504. Haifin jumHy netmm kpuBoR x=1%, y:lG-tZ).

"

©
6.505. Haittn JumHy Oyrd KpHBOH x—A, y~2~~ MeRIY

ToYKaMM ee fep © ocsMa T
6.506. Hait1in Ry nerms xpusoif x=a(t2+1), y=§ (-3

(a>0).

6.507. Ha mmknomne x=a(f—sint), y=a(l—cost) Haiitn
TOUKY, KOTOpas [e/JMT IUTWHY NepBOH APKH WMKCIOWEB! B OT-
HowenwM 1:3, cumras or Hadana xoopummar (a>0).

6.508. Haiitu iy nyru TOrapuMUYecKoR Crupamm r=e™,

ficst BHYTPH r=1 (a>0).

6.509. Haifry anmny ayrs kapuuownst r=2(l--cos), Ha-

! Xopsueiics BHYTPM OKpyXHoCTH r=1.

6.510%. Haiitu anumy bceit pupoii r=acos® = (a>0)

6.511. Haiitu pnuny [yrs  cnmpanm ApxuMena r=5¢,
fici BHYTpH u r=10m.

6.512. Hatity nummy Beedl kpuBoOit r=asin‘% (a>0).

Haijits jUTMBbI QYT OPOCTPAHCTBEHHBLIX KPHMBBIX:

1 1
6513. x=ar?, y:a(wg 13), z:a(1~;13) or t=0 po

1=/3 @>0).
6.514. x=e¢'cost, y=e'sint, z=¢' Mexay naockocramu z=0
W z=a (a> .
6.515. x y, 9z%=16xy Mexay miockocTamy x=0 u x=4.
6.516. x= (l\/l cost, y=a./tsint, z=at or 1=0 g0 npoms-
BosbHOTO (>0 (a>0).
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6.517. x

1
sm¢, y=1l-—cost, z=4cos§ MEX1Y JByms
TOYKAZMH [CPECEUCHUS] KPMBOH C MIOCKOCTHIO OXz.

3. MNaowans nosepxnocTw spamiesms. [Inoua1s TOBEPXHOCTH, 06-
Pa3oBaHON BpalICHUEM BOKPYT OCH OX NyrH KpHBOT, 3a/1aHKO (yHKIuici
y=f(x), a<x<b, Bermcnsercs no opmyie

=25 13 VTG .

Eciu myra 3ajiasa napaMCTPHYCCKHMH ypaBHeRusME x=x (1), y=J (1),
1 <I<h, TO

"
Q=2 (0 /I ()P4 (' (1) de.
s
Ecnu nyra ajiasa B NONApHEIX Koopmatax r=r(g), a<@<p. 1o
» ——
Q.=2x [ rsing /r2+(r')? do.

Ecne nyra XpMBOfi BpAINACTCH BOKDYT MpOMSBONGHON OCH, TO
TNk TOBCPXHOCTH BDAMNICHUS BLIPAXACTCH HHTCTPA/IOM
B
0=2r [ Rdl,
4
I R—paccTosHMe OT TOMKH ®a KpHBOH J0 ocu Bpamehus, dl
nyri, A u B—up HHTET
Bytoume konuam ayrn Tipn 97oM R # di JOMKEBI GHTH BHIDAXEHE
MCPC3 NCPCMCHHYIO METCTPUDOBAHM.
pumep 9. Haiiu nnomajs noBepXHOCTH, 06Pa30BanKHON Bpare-
HueM acTpousisl x24+v#3=a?? poxpyr ocn Ox
<1 Vmeem.

p=(a?P—x2B)2,

I—
gy (2 n).. _L0x
A 3 P

ath
i

CrepoBatensHo,

ey (R
:
: !

g 3P )
2

5
2 o
Mpuscp 10. Hain nuomaze nosopxsocTs, obpasosanroli wpa-
werneM OO ApKH TKNORTB X=a ((—sin{), y=a(l—cost) BOKPYT
acn Ox.
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= Hmeem:

xj=a(l—cost), yi=asint,

1
WP+ =fa*(1~cos)* +a* sin* t=a \/2(1 —cos 1)=2assin 3
‘croia
x
=2 Ja(l—cou)»zmn % di=

°

2 2
' 1 t
=8na? | sm® - di=8na® 1—cos? = |sin - dr=
2 2 2
o o
N
1
cos® >
=—16mat|cos £ Z =2 o
2 3 R

Mpumep I1. Haktd Wiowans NOBCPXHOCTH, 0GPa30BaHHON Bpallc-
HHeM Kapimoujibl r=2a(l+cos¢) BOKpYr NOMAPHOA OCH.
< Umeem:

r'=—2asing.
Sy 4a’(11\cosw)1+4(lzsin‘w=4(rcos%,

M, pance,
0.=2n Izau +cosg)sin@-4acos %m:

°

—64na? jcm‘ i;f sin 2 .m,vlﬁm s

o

6.518. HaiiTi Uiomanh HOBEPXHOCTH (HA3bIBAEMOM Karmeno-

1
udom), 06pa3oBaHHON BPAILEHHEM [y UEMHON JIMHUK =3 ch2x,
0<x<3, Bokpyr oc Ox.

6.519. Haiftu niomlajs NOBEPXHOCTH 9JUiMncoMza, obpa-
30BaHHOrO BpateHueM oummmca 4x2+y?=4 Bokpyr: a)ocu
~ Ox; ©)ocu Oy.

6.520. Haistn 1wiomaje nOBEPXHOCTH, OGPa30BAHHOM Bpalle-

HHEM BOKpYr oci OX AYFE KpHBOi p=3 x3 ot x=—1 10 x
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6.521. Haiiti njomans MOBEPXHOCTH, 06pa3oBaBHON Bpame.
1
HHEM BOKPYT OCH Ox AyIrd KpuBoi yzé\/;c(x~12) Mexgy
TOYKaMH €€ TNEPECEYCHHN C OCBEY Ox.

6.522. Haiitn nnomas TMOBEPXHOCTH, 00Pa30BAHHON Bpalue.
HUEM BOKpYE ock O) [yrH noaykybudeckol napabosst 9ay? =4x3,
OTCEKEEMOI TIPAMOR X =a.

6.523. Haiit u, OF Bpa-
WEUHEM [IeTIW  KpHBOK 9ay «-x(}a»x)2 BOKpyr: a)ocu Ox;
6) ocu Oy.

6.524. Haittn K. i Bpaue-
HHEM HyTH KpnBolf y=e Y%, 0<x<+o, Bokpyr ocn Ox.
6.525. Hailru . OOpas i Bpaie-

HHeM gyru  KpeBo¥ x=a(3 cost—cos3t). )—u(} sin ¢—~sin31),
0<r<n/2, Bokpyr: a) ocu Ox; 6) ocm O3.
6.526. Haiity nmomnams NOBEPXHOCTH, 0Opa3OBAHHOR Bpamic-

HueM neTmH kpupoit x=a(1*+1). y:?(f&»t’) BOXpYr OCcH Oa.

6.527. Haiiti wiolliagb MOBEPXHOCTH, OOPa30BaHHOM BpaIie-
HUMeM OJIHOM apky LMKIouasl x=a{t—sint), v=a(l —cos’) BOKpyr
€ OCH CHVIMETPHH.

6.528. Haiitk i TH, A Bpame-
HHCM  JIyrH  3BOJNLBEHTHS  OKPYXHOCTH .x a(rsint+cost).
y=afsint—tcost), (1<t<n:‘ BOKpYr ocu Ox.

6.529. Haittu i Bpate-
HHEM OKPYXROCTH r=2asing BOKpYr m)mrpﬂon ocn.

6.530. Haiiti mwiowm@b HOBEpXHOCTH. OOPA30BAHKHOW Bpatle-
HyeM Kapmuonabl r=0(14Cos¢) BOKPYr KacaTenbHOlt B €€
seprunse (2a, 0).

6.531. [loxa3ate, 4TO n, obpasi
BpALIERHEM NEMHNCKATH r2=a”sin2¢p BOXpYr NONAPHON OCH,
PABHA TWIOWAMHM [OBEPXHOCTH cepbl paamyca d.

6.532. Habitu niomans ll()BerHDCTl‘L ofipaszosanHofi Bpame-

HMEM JyTH KpHBOH r=a sec? 0\‘p<~, BOKPYF TIONISPHON OCH.

. Obuem tens. Ectn nuomans S(x) CeMewHs Tena [UIOCKOCTEAO,
nepuem‘un(y asproii ocn O, SRNACTCS HEMPEPWBHON (ByHKIMe Ha OTpe3Ke
a, b}, TO 0DbeM TeNa BRMHCASCTCS TO (OpMYIE

V= [ S(x)dx. ©
Mpumep 12 Hafiti ofkem Tema, OCHOBAHAC KOTODOTO — KpyT

palmyca g, a cedcHue
IMaMeTpy Kpyra, ecTh DaBHODEPEHHBIN TPEYTORKHUK BWICOTHL A.
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1 BrifCpeM CHCTEMY KOODTMBAT Tak, 4TO-
31 MAOCKOCTH OX) COBNAZANA € ILIOCKO-
(TBIO KPYTA. HAUATO KOOP/WHAT—C €ro
ferpon, @ ook Ox coUCPRATa (UKCHPO-
et Mamerp (puc. S6). Honyumw ypas-
enye OFDYKHOCTH B BHAC

Ceuenme Tema (IOCKOCTHIO, TCPIEH-
KIpROR Ock O, CCTH PABHOSCAPCHILIR Prc. 56

r .
TpeyromeIK € ocucparmeM 2y=2y'al—x? i mwicoto h. Vimeen:

1
s[v)—i-z\/a’ﬂ’l—h\/a x (—a<x<a),

% L "ﬂz . X
o 4L aresin
5va 7 )

Bepawcrne s dyncms S(x) 0CTATOSHO TPOCTO HOMMAETCA
» cayuae Ten npamel—wm. Tax, ec kpuBO-Tteiluas TPANEMITS, OrPATITIEH-

was xpHBOW y=[(x), a<x<h, Bpamactcs Bokpyr ocH OXx W OCH
iy 'b(\d.bl Teax L ]
dopry nam:

=n [f2(x)dx, [0)

L.
=2 [ x| f(xldx,  a>0. ®)
Eom it cexTop. arp: XpuBOH r=r(() 1 ny-
vamH Q=% @=P. Bpamacrcs mkpyr NOAAPHOK OCH. TO OOBeM Tena

@
BpadICHMS pa;ac
"

2
v=3n fﬂ sing do.
NeKue OOHLEMOR Tl IHAYMTEIBHO NIPOLE NPOH3BOUICA C TO-

Bu
SO0 TREAHESH HHFEE S6-R0n, TIOTRORY, MELOF EOTNiEn . TOTeND
npocreimMy 33 Ka%aMH

[20x w y=

Tipunmcp I3, Durypa, OFPAHKICHHAR KPUBBIMI T
2 e
(x—p)*%. spaumerca soxpyr ocu Ox Haliru ofbem Tema

N
BPAUICHHS.
< HaligeM TOuKM Tepeccuedusi KPuBhIX:
2
Ipx=—= (x—pl wm 2pix=dix—p)%;

NP
OUCBILIHO, YPABHEHNIO YNOBICTBOPSCT 3HaweHue x=2p, W TOrma y=2p.
11 Tlox pen. A. B. E¢pumosa, 5. [1. Jlemunosnua, . 1 321



puc. 57. Mckomblii_ oBvem  €CTh  pasocn,
nByx  OBbemoB: oBucwa Vi, mofyueHworo

20 f Tpanemy, orpa-
HUMCHHOR Hiapabonoi

y=2px (0<x<2p),
u ofsema V2, NOiyHCHHOI'O BPALIEHHEM KPHBO-
7 % smmeiinoli TpANCIMM, OFPARMMCHHON HOSYKYGM.

JIT T.c. uMeem TOwKy mepeccucms (2p. 2p),

Puc. 57 weckoif napaBostoli y= ;. (x=p)** (p<x<2p)
Ucronesys dopmyny (7), momydaem: e
2 2 2 2
rorime [oine Ftseeras e fcpens
° » o »
2 4 (xp)* |2

=2npy

_— =4np*—xp>=3np®. &
o

Tpumep 14. Qurypa, OrpakuuesHas KPUBOH X=acosl, y=asin2t
0<1<m/2) n ocvio Ox, mpamacress Boxpyr ocu Oy. Haittn oGbem
TENa  BPALICHUS.
< Osenmano, ¥ro 0<x<a n 0<y<a, a Takxe 4r0 y=0 npn =0
W TpH (=72, T.e€. deLMa'rpqueMdﬂ dmrypd muchu{ xpmonunemmu
paneumeii. [lance, npu /=0 npu 0. Creposatensio,
MCKOMEI O5BeM  BLIPAKACTCSH qx:pmnnu (8) nmem

a o
%, 2ﬂjt(l)y([) dx=2n jamst-as1n2:(—aﬁn)) dt=
o w2

ra® na® i
=na® | sin?2tdt=— 1—cosdt)ydr=—/|1 in 4.
) PR PRSP AR 'y
! !

Mpumep 15 Kapumonna r= (1 ~cos.) spauaeres noxpyr nonsp-
noif ocw Haitth o6beM rTena BpauicHns.

2 p2gd

a

—cosg)*
P

8
s 5

2 1—
< v=in J ‘(l—-cosw)’smwdqaffﬂ a0

o

6.533. Haiftu o6bem Tena, OCHOBaHHE KOTOPOro— o61acTh
nockocTi Oxy, OrpaHuuenHas acTpouol x=acos’ s, y=asin’t,
a CeyeHHE MIOCKOCTBIO, MEPTEHINKYISPHOH ocH OX, €CTh KBafpaTt-

6.534. Haiitu 0ObeM KJIHHA, OTCEYEHHOIO OT MPAMOIO
KpYroBOTO IMJMHAPA PAAMyCa @ MUIOCKOCTEIO, MPOXOMSIICH Yepes
[MAMETp OCHOBAHWA IOX YINOM O K FUIOCKOCTH OCHOBAHMS.
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6.535. Haiitu o6sem Tena, 06pasoBaHHOTO Bank:HHcM BOKpYT
ocit Ox UIYpBI, OFpAaHKYEHHOH NTuHKAMY 2y=Xx% 1 2x+2y -3=0.
6.536. Ha#ity o6mem Tena, obpasoanHoro Bpal.uEHHBM
Boxpyr oot Ox (UIypel, OrpaHMuCHHOH NHHHSME y=c 2*—1,
*+1, x=0.
6.537. Haiitu 06bem Tena, 06pa3oBaHHOrO BpaleHHeM BOKPYT
oc Oy QHULypH, OTPaHMYEHHOH JHHMAMM y=X, y=x+sin®x
O<x<m).
6.538. Haiitn o6sem Tena, oGpa3oBanHoOro BpaeHKes BOKPYT

ocrt Oy GHTypBl, OrpaHHuEHHOH JMHHAMHK y—~+2x+2 ny=2

6.539. Haiitu obrem Tena, oGpazosaHHoro BpaIcHUEM
0 CeIMEHTa C 2a ¥ BBICOTOH I BOKpYT

BBICOTBI

6.540. Haiitit o6bemer Test, o6pa3oBaHHBIX BpameHneM G-
TypBl, OrpanmM¥eHHO#l kpusoit x=at?, y=alnt (a>0) u ocamu
KOOPIIMHAT, BOKpYT: a) ock Ox; 6) ock Oy

6.541. Haiitu o6eM Tena, 06pa3soBaHHOIO BPaiCHHEM BOKPYT
ocd Ox Gurypel, OrpaHuucHHOM KpUBO® Xx=acosf, y=asin2s
u oceto Ox (0<x<a).

6.542. Haitty o6peM Tena, o6pasoOBAHHOrO BpAMIEHHEM
acTpounsl x=acos’#, y=asin®¢ Bokpyr mpsmoit x=a.

6.543. Haittm o6peM Tesa, 0OpasOBaHHOrO BpAILEHHEM
KpUBOH r=asin®( BOKpYT monspmoi ocu

6.544. Haittu o6peM Tenma, 06pasOBaHHOTO —BpailieHHEM
JeMuuckatel r2=q? cos2¢ BOKPYT NONAPHOH OCK.

6.545*. Hakite o6wveM Tena, oOpA30BAHHOTO BpAILCHHEM

. . in x
BOKpYr OcH Ox (Urypsl, OrpaHHYEHHOH KpHBOH y=——

H oceio OX.

§ 7. Tipsiokennss onpee/eHHOro HHTerpajia
3 PEIX  3aaY n du3nkn

1. MomenTel W HewTphi Mace WIOcKWX Kpmbbix. Ecmn nyra KPUBOIT
3mana ypaswemuem v=f(x), a<x<bh, W UMeeT INOTHOCTL') p=p(x),
TO CTATHYECKHE MOMEHTHI JTOH nyru M, ¥ M, OTHOCHTEABHO KOOD-
munatheix ocefi Ox u Oy pasasl

M= p(x)£0) TGP .

Myl ole)x VTR

') Boony B samavax, rne e ykasama,
IO KpuBas omHOpomHa M p=1.
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MomenTi muepwmt I, u I, OTHOCHTCIERO Tex k¢ occli O M Uj

BLUMCARIOTCH 1O GOPMY-Iant

LTl ) /TH
L=] o) x* VTG d.

)2 da,

8 KOOPUMWATH UCHTp Macc X W F—T0 opmyian
»

1 T

Yv[p(x)x\/HU'(x))'dxv

b

=3 o0 IR an

e l—macca myrd, T.c.
1=] o) /T G dx.

Tlpumep L. Hailln CTATHYCCKMC MOMCHTHL M MOMCHTH WHCPLUH
i _nmrnn y=cha mpn 0<x<1

oTHOCHTENbKO Ocelt Oa 1 Oy AYIM UERHO
< Mmeem: 3’ =shx. \/I+1v) =y 1 Fsh?x=chx. Ciciopareisto.
‘ L))

=-(2+sh2),
o 4

' s
i 1 1
A{,:[chzxdx=ij[1 +eh2x)dv=y (x+§ sh?x)
o b
'

o

'
~fshxdx=shl—chx
=shl—chl+1,

'
o o

. :
M, =[x chxdx=] xdlsh v)=xshx,
o o

s '
5 2 sh?x\ [* |-
£,=)ch?xdx=|{1+sh’x)chxd. th+-»§~ =shl4zsh?1,
o 3

o
'

v

' '
I=] x> chx dx={ x’d(shx)=x?shx
o ° o

n
2 [ xshxdx=
H

i
»—[chxdx):
b o

1
=shl—-2jxt/(cl\x):shl—-2(« chx
o
=sh1~2ch1+2shi=

Tpumep 2. HafiTh KOOpUHHATH LEHTPa MacC AYrH
sint, pacnonvKcHHOR B TCPBOH MCTBCPTH.

X=acost, y
i Tl i .
= ostg;, X;=—asint, y;=acost,

14t ;=
< Hyeans 1=
VEFFOP = JaT s v cost  =a.
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Orcoad nomy4aem: @
M,=a* | costdt=,
o

w2

2sint

o

2 w2
M,=a?® { sintdi=—a?cost
o

a? 2a

a2 n na2 w
B 4acTo oK 11e3Hol

Teopema Iyabnena Tiouun ovseprctnmi, opesusanid
epaujenues. Oyou miOCKoR Kpusoi 6okpyz ocu aueii ¢ naockocmu
Oyau u ee ne nepeceraiomen, pasna npouscedentso Omunst Oyeu wu dniny
OKpYWCHOCIIIL, OMUCHIBQEMOTL Ce LeUMPOM ALdCC.

Mmep 3. Hailth XOODIMHATH ICHTPE MACC HONYOKPYKHOCTH

y=Va
< Betegeraue cniverpi X =0. TIpu BPAUCHNN TIONYOKPYXHOCTH BOKDYT
oo Ox nonydacres cepa, IIOWAAL TNOBEPAIOCTH KO1OPOH  papRa
4mu?, a amEa M0:yOKpyKHOCTH pabia na. Tlo Teopeme Ty:aniera uviecy

4na’=na 2n7.
24
Orciona §

24
T.¢. uenTp Mace C MMECT KOODIMHATHI ('(nA =) e
]

n

6.546. Haiitit craTHyecKuii MOMECHT CHHYCOHMZBI y=sinx
(0<x<m) oTHOCUIeNBHO OcH Ox.

6.547. Haiiry CTaiuuechuii MOMEHT M MOMEHT MHEpUMH
OTHOCHTENLHO OcH Ox JyrH Kpusoi y=e* (0<x<1).

6.548. Haiitu cratueckuili MOMEHT M MOMEHT HHEPLHM
OTHOCHTENBHO OcH OX OAROH apKH LuKIOMALI X=a(f—sint),
y=a(l—cost).

6.549. Haiiru cratuyecKuii MOMCHT ¥ MOMEHT WHEPIMH
TOJyOKPY)KHOCTH pajiiyCa @ OTHOCHTENLHO €€ IHAMETpa.

6.550. Haiftn cTaTHueckne MOMEHTH OTHOCHTENBHO ocelf Ox
u Oy Beeil JIyrM OKPYXHOCTH r=2dCOSQ, JeXallel BhIe
HOJAPHOH OCH.

6.551. HaiiTn ueHTp Macc Oyr# NEMHOR NHHME y:u(:hi
a

0<x<a).
6.552. Haiiti NeHTp Macc Boel JIyFM acipouibl X=a cos’I.
asin®t, pacroNoXcHHOH Beme ocH Ox.
6.553. Haiitn nexapToBhl KOOPAMHATBHI IEHTpAa MAacc AyrH
xapmyonabl r=a(l+cos¢) O<e<m).

6.554. [Nonb3ysce Teopemoii Iynbena, HAlTH IEHTP MACC Ayl M
actpounbl x=acos>f, y=asin®s, nexameli B nepBOl YeTBEPTH.

szt
wirerpana npu_peuucrin QuaMCCRUX 3A7AY HILUOCTPHPYIOTCR  Kike
B npuMepax
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Tpumecpd. CKOp(\CTb NPAMOMMHCHHOTO NIBIKCHHUS TCA BEIPAXKA-
eres (opmynoit +31 (m/c). Halitn nyms, npoiinenunii Teom 3a
S cekyna or Ha‘wﬂa TUBMKEHUL.

< Tak Kak myTh, NPOIJIEHNEBH TCIOM €O CKOPOCThi0 ©(f) 3a OTpe3ok
BpEMEHU [11, 1}, BhIpaXaercs MHTErpanoMm

Se’f o(r) dt,

TO MMeeM:

s s
S=[(21+3}) dt=(r*+1%)| =150 (
o o

Mpumep 5. Kakyio paboty HCOBXORWMO 3ATPATHTL JUIX TOFO,
4TOBHI TENO MACCH M1 TIONHATE C TORCPXHOCTH 3CMIH, PAANYC KOTOPOH
R, wa mhicory h? Yemy paBma paboTa. cci Teso YanACTcR B bec-
KOHCYHOCTH?

< PaGora ucpevoniolt cuma /(9. felersyiouelt sions ocn 0% 1
orpesxe [a, b]. pepaxactcs nierpaso

A:[ flx)dx.
Cornacko 3akOHy BCCMHDHOrO Taroterus cuna F, neficTBylomas Ha
TCNO MaCCHL M, PaBHa
mM
F=k —,
P
rie M—wmacca 3¢MIH, r— PACCTOAHME MacChl n1 OT LERTpA 3CMIIH.
k- rpaputammonnas nocrosmHas. Tak KaK Ha NOBEPXHOCTHM 3eMiu. T. €

m
npu r=R, umeem F=mg, To Moxem 3amucate mg=k — . Orcrona

Rz
waxomm kM=gR?, a notomy
R?
F=mg =
Ea
CiienioBaTensKo, HCKOMas paboTa papma
Rih Ren
1y "
= | Fdr= | m, R2 S =mgR? =mgR——.
e R O
® %
Otciona nipn fi->-+00 mvieem
Jim A=mgR. =
fMpumep6. yI0 smeprio o
Kpyroporo. xonyca, ¢ yrnosoit © BOKpyT
cBOCiH €CIM 3a/IaKBl PAJIMYC OCHOBAHMS KOHYca R, BhicoTa H M ILIOT-
HOCTD Y.
< K SHEPrHs Teia, BOKPYT' it ocn

© yrnosoii cRopocTeio ©. pabna 5 J0”, ta¢ I—MomenT Hmepiun Tema

ocu 3a Maccy dmi upindem
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0
Puc. 58 Puc 59

MACCY_ TIONIOTO UMIMKADA BHICOTH A ¢ BHYTPCHHIM PAMYCOM 7 M TOT-
uwmoli crewok dr (puc. 58). Torna dm=2zrhydr (0<r< R). A3 noxobus
Tpeyromerukon OCD u OAB meen

r H—h h—HI'
= e k= 7

dm=2nyH (1 ,L) rdr.
R,

W oaCMCHIapHbI MOMCHT WHeptn dI panck

CrietoBarenbHo,

dl=dm-r* Znyﬂ(l—%)r’dn

Taxnm 0Gpatom, MOMcI WRCPIMH BOSO KOMYCa CCTh

X  x
R* R*\ 1
:J‘(II:J‘ZW/H(I—%)r’dr:lnyil(-;—?):ro =y HRS,
v o

M KMHCTMYCCKas JHCPIHs KOHYCA PaBHa

1
K=—nyHR*0’. o

%"

l'lpnmcp 7. C xaxoit cuoii KUIKOCTE IIOTHOCTH  JIABMT Ha
BepT nacTuy © a w BucoTol A,
nmmx(cmrylo B KIIKOCTE, BEPUIMHON BHH3 TaK. YTO OCHOBAHHC HAXOMMTCH
H3 €¢ IOBEPXHOCT!
& Cornacso 3amuy Mackans cuna P, ¢ KOTOPOIi KHAKOCTH nmnmc-m
Y napuT ma miowamky S npu rybuke norpysesus H. pas

P=ygHS.
Boonst cucrcMy Knnpﬂunm NOKa3AHAYIO Ha PHC. SO, PACCMOTPUM
Tnybune

X 1 Mveiouiyio OcHoBaHUC b W BicoTy dX. M3 101063 TpCYTONGHIKOR
CAB w CDE mmeem




CACAOPATENLHO,

vg ax

h

Takum 06pa3oM, CH1Ia NABACHUS XHAKOCTH Ha BCIO TUIACTMHY DPaBHA
"

i
va (b B e
P= | apelE | BT L IEEY
W W
.

dS:brlx:;: (h—x)dx.  dP=ygxdS= (h~x)dx.

2 3 6
o

6.555. Cxopocts Tena, GPOLICHHOIO BEPTHKAILIO BBEPX C Ha-
WANBHOM CKOPOCTHIO o, Ge3 ydeTa CONpOTHMRiIENAR BO3jIyXa
paBHa D=vo—gl, TOE I—NpOTEKIee BPEMA, g-—}CKOPEHNE
csobonHoTo mancHus. Ha Kkakylo MaKCHMANLHYIO BBICOTY TOA-
HEMAETCA Teno?

6.556. Touxa ocu Ox
O0KOJIO HAYa7a KOOPAMHAT €O CKOPOCTHI D=1 oS (m1+ @), TIe
t-—Bpems, o, ©, - nocrosmmble. Haiitry sakon xoneGamms
TOUKH W CpeiHee 3HaueHne alCONIOTHON BEMTMHBI CKOPOCTH 33
Tnepnon konebanmuii.

6.557. Jlpa Tenma ABIKYTCA MO OIHOM M TOW e NPIMOI:
DEPROE €O CKOPOCTHIO vy=312—41 (M/C), BTOPOE CO CKOPOCTHIO
ry=4(2+3) (M/c). Ecam B HavanbHei MOMCHT onn GHUTH BMecTe,
TO B KaKO# MOMEHT M HAa KaKOM DacLTOSHHM OT HA4YaATa
JBIDKEHNS. OHM onsith GymyT Bmecte?

6.558. Cxopocts apwxenns touxy r=0.17e ~%%% (m/c). Haiitn
nyTh, TPONMACHHLIH TOYKOHW OT HAYala ABMKEWNS [0 MOJHOi
ocTanoRrkn (v{1)=0).

6.559*. Kakyio paboTy namo 3aTpaTiTh, 4TOOBI pacTsHyTh
npyxmiy ma 5cm, ecnM cuma B 1 H pactarmesaer ee ma 1om?

6.560. Buraucmurs paGoTy, KOTOPYIO N0 3aTpaTHTh, YTOOH
HACEINATE Ky4y TeCka KOHHUECKOH (POPMBI C Pa;iycoM OCHOBARHS
R u peicoroii H. TlaorHOCTH TiccKka 7.

6.561. Briuucmth paGoTy, KOTOPYIO HANO 3aTPAaTHTh, UTOGH!
BHIKGY21h XUIKOCT IUIOTHOCTH Y H3 KOTJA, MMeroicro ¢gopmy

o peepx. Pammyc

ocHopanns R, Beicota H.

6.562. BrimcimTs paGoTy, KOTOpYH HAZO 3aTpaTHTL YIpH
DOCTpOfike MUPAMHUIbLI ¢ KBAJIPATHEIM OCHOBAHHEM, €CAHM BhICOTA
mspamMuI H, CTOPOHA OCHOBAHNS d, TUTOTHOCTH MATEPHANA Y.

6.653. Boruncnts paGoTy, KOTOPYIO Ha/I0 3aTPATUTH, YTOOHL
BLIKA4ATH XWIKOCTL JIOTHOCTH Y W3 PEIEPBYapa, WMEIOLIEIO
<opmy xoHyca, oSparmeHHOro Bepumuoli BeepX. Pammyc ocHosa-
wns R, BHcoTa

6.564, Burupcauts paboTy, KOTOPYIO HAZNO 3ATPATHTH, YTOOH
BHKAYATH KWIKOCTB TUIOTHOCTH Y W3 WUCICPHLI, OfPAHHYCHIGH
posepxHocTsMI: ¥2=2pz, x=+a, z=p (p>0).



6.565%. DIeKIpHUCCKRil 3PS ¢g, COCPCHOTOUCHHBIH B Hauane
KOODIMHAT, OTIZJIKMBACT 3apsA e M3 TO4kM {(q, 0) B TOUKY
(b, 0). Onpepenute paborty A4 cunwl oTiaikupauus F. Uemy
pasHa paGoTa NpH ynanenun sapsiia e B OcckosdeunocTs?

6.566*. LIWMHAP ¢ NMOABIKHBIM MOPILIHEM 3ANOJHEH NapoM
obrema  Vo=02M* ¢ ynpyroctsio po=10330 H/m?.  Kakyro
pabory B4J0 3aTPATMTH, YTOOH NPH NOCTORHHOK remmeparype
(u30Tepmmdeckuii nporecc) ofLeM 1apa yMEHBIUWTL B 2 pasa?

6.567%. Onpeneiats paboiy, Npou3penentyio npn amuaba-
THYECKOM  CAKATMM BO3SYXA, MMEKIIEIO Havajbeble O6BeM
Vo=8m> M jamnesue po=10000 H/m? po obsema ¥y=2m3.

6.568. Haiirn KMHETHYECKYIO JHEPIMIO O/IHOPOAHOIO INapa
pazuyca R ¥ INIOTHOCTH Y, BPAAIOWIETOCH € YII050H CKOPOCTHIO
© BOKPYI CBOETO HHaMEIpa

6.569. Haiiti KMHCTHUYECKYIO SHEPIMIO ILIACTHHKM, MMerome
dopmy 0 CerMcHTAa H fica BOKpYr ocH
napaﬁunm C TIOCTOSHHOI 3TNIOBOI CKOpPOCTBIO  OcHOBaHMe
cerMenra @, BHICOTA £, TOMIMHA MIACTMHKN d. ISIO1HOCTD
MaTepuana y.

6.570. HaiiTi KHHCTHYECKYIO JHEpIMIO TPEeyrONbHOMH NIACTHE-
KH, HCH BOKPYT C YIJIOBOH CKOPOCTBIO ()
OcHOBaHME TUIACTHHKE @, BBICOTA A, 10iMHA [/, TUIOTHOCTDL Y.

6.571. HaiiTH KuueTHueCKylo 9HEPIMIO OJHOPOLUOFO KpYro-
BOTO MATHHApA WIOTHOCTH Y € PAIHYCOM OCHOBaHMS R H BEICOTOM
H, ppawaromerocst ¢ YIJ0BOH CKOPOCTBIO € BOKDYr CBOEH OCH.

6.572. C xakoli CHION XUIKOCTH IUIOTHOCIM Y JARAT HA
BEPTHKAJIBHYIO 1PEYTONBHYIO MIACTAHKY C OCHOBAHHEM G H BHICO-
TOH h, TOTpyKeHHYIO B HeC T4K, YTO BEpulMHAa BaXOOHTCH Ta
NOBZPXHOCTH, A OCHOBAHHE NAPANETBHO TOBEPXHOCTH?

6.573. Konert Tpy6bl, NOTPYXEHEOR B XKHAUKOCIH NIOTHOCTH
7Y, 3aKpHIT Kpyriol 3acioHKoli. OnpeieauTs CUTY [ARJICHUS HA
3ACTIOHKY, €CNH ¢ pazuyc R, a UEHTp Haxomures Ha riyGuue H.

6.574. Haiitu cuty, ¢ KOTopoil KHAKOCTH TUIOTHOCTH Y AADAT
HA BEPTHKANBHYIO CTeHKY, HMEKOLylo (OpMy [NOMy3/LIMICa,
Bonpiias OCh KOTOPOTO HaXOAMTCH KA HMOBEPXHOCTH IKHAKOCTH.
Bonpmas nonyock ammca a, Manas b.

6.575. Haiiru cuiry faBjeHds »uJIKOCTH MJIOTHOCTH Y, 3au07-
HAIOIEH Kpyropoidl (GANMHAp, Ha GOKORBIE CTEHKH [UIMHIDA,
€CHM pAfdyC OCHOBaHuN R, BeicoTa K.

6.576. Haiitn Maccy crepxss Ammubl /=5 M, ecnu Jmnelinas
NUIOTHOCTH CTEPXKHS MEHSEICH 1O 3aKOHY ~y=l+(),l)(3 (xr/M),
TAE X—PAcCTOsHMe OT OHOrO W3 KOHUOB CTEPXKHS.

6.577*. Haiitu BO Ternma, o€ Tept
TokoM I=Ipcosf B TeueHWE NEPHOMA 27T/® B NPOBOMHHKE
€ CONpOTHBIICHHEM
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6.578*. 3a Kakoe BpeMsi BOJA, HANOIHAIOMIAN LNHHApHAYEC-
xuii cocyl ¢ miomajplo ocHopamns S=100 cM’ B BLICOTOMR
H BLITCYET 4ePE3 OTBEPCTME Ha IHE  ILUIOMANBEO

. TIpu yCTaHOBMBINEMCSt JTAMHHAPHOM (CTPYHHOM) Te-
YCHHM SKMIKOCTH 4Yepes TpyOy Kpyrfioro CeuyeHMs pajmyca d CKO-
POCTH TeWEHMs » B TOYKE, HAXOAulelics HA PACCTONHHH Fr OT

ocu  TpyGhi, Jaercs ¢opmynon v= ﬁ(al,ﬁ), P ~PasHOCTH

JIARNEHUIT KHAKOCTH HA KOHUAX TPYGBL, H-— BAIKOCT XHIAKOCTH,
I— pnuma Tpy6el. Onpenenurs pacxon Xuukoctd O, T. €. 00beM
KHMAKOCTH, TIPO' il uepes momnept ceyenue  TpYyOBI
B CAWHANY BPEMCHH.

6.580%. C xaxoii CHJIOH IOMYKONBLO pamuyca R M macch
M DpUTAIMBaeT MATEPHANLHYIO TOUKY . HAXONAINYIOCH B €r0
uesTpe?

6.581. 3a xaKoe BpeMsi BOA BHITEYET U3 KOHHUECKOH BOPOHKH,
umerollelt  BbicoTy H=050 ¢cM, pamMyc BepXHEIo OCHOBAlMS

=5 cM, pamuyc BuOKHero ocHopahus r=0,2 cm?

6.582. OnpenenuTh pacxon XHAKOCTH Yepe3 BOAOCTHR NPAMO-
YrONLHOTO CEYCHHS. Buicota BOAOC/THBA h, UMpPHHA @, BA3KOCTH
SKHAKOCTH |t

. Uncirennoe muTerpuposamme pynxuwis
O/IHOi TIePEMCHHO

UHCIieHHOE MHTErPHpOBAHHE COCTOMT B HAXOXK/IEHMH MHTCIpala

[f(x)dx ot wenpepriskol dynxuwan f(x) no keadpamyproi opmyse

{as £ ot

T71e XOI(XPHIHENTH! @,y — NEHCTBHIETBHBIE YHCTA M Y3JIBI Xy TPHHAJLIERAT

[o, b), k=1, . Bux cymme S,(f)= ): a,k/(x.) onpeaeaReT MeToR

UHCJIHHOIO HETCTPHPOBAHMS, @ DA3HOCTH R.(/) jf(x)d,\ Sa(f) mo-

IPEIHOCTL MeTOMa.
% MCTONa NMPAMOYrOABHHKOB

[y 5 1) ®

b— h
)1:77" (uar pasbuemns), Xo=a-3, xi=xeyth (=1, 2 n).
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Jlin MeToxa Tpaneuwnii

ff(xldazh(/(”)+m’)

+Z/(\')) (&)
b—a
h="2 xo=a, x=secth (k=L

HAns metona Cumncona

[rastrarors s oni L)

b—a
h=——, xo=a, X=Xpor+h  (k=1,2,..,2n).
2n
Tpapwie wacta Gopmys npavoyronsuukon (1), Tpaneusii (2) n Civ-
ncona (3) RAISIOTCH MHTEIPATBHEIMA CyMMAMH H 1pu h—0 CTpeMsTcs
K JanHOMYy murerpany Opuako npu (UKCHDOBAHHOM A KAKZAS W3 HMX
OTMNACTCA OF COOTBEICTRYIoIEry MHTerpana ma newsuny Ry(/) Ilo
331aHHON Tpesenbroi  abcomoThol MorpewHocTH £>0 noabupaetes
FADAMET] #, W, §TO TO XKe CAMOE, WAT , TIPH KOTOPOM BBINOJHACTCH
HEPABEHCTBO

1R.(N)<e
5 R() (0 o B X
P P CTBAMH
R, (,’)‘Aj"(“,)h2 Eefa, b, mas meropa npamoyrosbuuKos,

R.(f)= Tj*‘(.‘,)h’, Eefa, b, nns metona rpaneunii,
b,
R, (/):v—n[“‘”(&)h‘ ela, b], amm merogs ChMncons.
n prmep l Haitri In2 ¢ Tosnocteio 710 107% w3 cooThowenust

In2= j . BLISHCME METErpan Mevoom Cumncona.

1 1
< Jins nopsurerpansnofi Gymiwm f(x)=— Ha orpeske [2 1], umMeeM
¥

24
T omym /™)1 <24-2% Vamruiman, w0 a

(.
1

. Tonyyaem

IR, U’)I<mz4 2 (M)

J\ns  IOCTHXKEHMS 34/IAHHONM TOYHOCTH HEOOXOMMMO BHITIOJIHEHHE He-
papecTBA

ww R <=

120n*"

2. s 10
|zn°<'° W >12



0 Gyzet uvets Mecto mpr n*>100. Toatomy creayer BHOPaTh n=4.
Hailan = 1o=00625, Mil 36CIOMO CMOXCM BHHCANTE SuaicHna

dysKimn ¢ TouHOCTHIO A0 1074 Tonywnm tabmmuy'):

(o) =2
Tl f(x)=1.7777777
flx)=1.6
Slxa)=1.4545454
Slxs)=1,3333333
flxs)=1,2307692
flxe)=1,1428571
[(x7)=1,0666666
flxs)=1
=3 ©,=5,5297589 03=4,0761904

Toneunran cymmy
=0, +40,+20,=33.271415
h
1 5=0.0208333. no dopmyze Cavincora (3) momviaes: pesybrar:

In2=0.6931. &

JIpyrofi cUOCOG ONEHKH TIOTPCHIHOCTH METONA 'HCTCHHOPO HHTEr-
PHPOBAHNA COCTORT B TOM, STO HCTIOABIYETCH ACHVITTOTHICCKOE PABCHCTBO

If(xm_s (=Sl | oy

me=hn, (A>1), v=1,2,3,

tne
M m=2 NN MCTOAOB TPAMOYTOALHHKOR W Tpdnem‘m m=4 jis MeTona
Cumncona. no o s ey S, (/)

TIPOM3BO/IATCH np n=ny, Nz, Ny . nc Tex mop, moka me Oyaer

BHITIOIHEHO  COOTHONICHHE
S —S;,
! iﬂ : AN <

@

Viasamusiii croco6 HaskaeTcs mpaBuioM Pyrre Kpitepue ero
aesseTC

155, (N=5. (/)]
15, (=5, (N

Yncio A>1 BHOHpCTCR MODHM, O/HAKO MPCTMONTHTCTLHO paBibM
2 wm 3.

7 S

‘l'l uMep 2. BeamciuTe MeTojioM Tpameumii ¢ TOYHOCTBIO IO
107 mrerpat

") Cm. crocky Ka c. 253.
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- BuiGopen m =10 1,20 1 BMUIGIS SHIEHIS TOTMMTEI PO

ywanm f(x)=

cootmercizentio B yaaax  xi=xo+khy = —
V1+x 10

k
*k=1,2,..10) n xi":n-rk}u:;o (k=1,2, .., 20) (cMm. Tabmr 6.1).
TabGauna 6.1

x=0 fix8)=1 *P=0
xP=0,05 | /f(x)=0,9999376
*U=0.1 F(x7)=0,9995004
fIx§)=0.9983168
xP=02 | f(x4)=09960238
1(x$)=0,9922778
xP=03 [ /(x9)=0,9867674
(x$)=09792281
xP0=04 | f(x{)=0.9694584
flx§)=09573324

Sx5)

£(x{)=0.8857451

=05 S(x57)=0.9428091

=0,9259358
XP=06 | f(x)=0.9068453

xP=07 | f(x$)=0.8629030
S1x%)=0.8386278
=08 | f(x)=0,8132501
f(x§)=0.7871027
x=09 | f(x4")=0.7605057
A(x@)=0.7337535

x{8=1 £(x§3)=0,7071068

6,=9,0916166 ,=9,0982576

wana  maxomav  cymmy S, =0 h=09091616, rre

o sl

o,

1
+ 3 A 0 b= o Tipsenss o dopyay
panengit (2) watinem

$n=(01+02) h2=0.9094537,

1
e hy=zo u nrznx"v 1) W coomwomennii x{P=x%, k=0,

1, .., 10, Bwwo, wro win S, mer 3an0B0

BHURCTAT, Kajioe w3 21 Inavennii (yHKTMAN, A K UliACHHBIM pancc

IHAUCHMAM, BOWICHIMM B CyMmy Oy, cledyel ao6uputh 10 Rosbin

InauerHi, OBPAIYIOUIX CYMMY . TI0Aras B JICBON WACTH HCDADCHCTEA

(4) A=2, m=2, yINTLEaR IHACHMS S, W S, TOTYIacM
S1=5n _0 0001106,
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Tooromy ¢ TowocThio z1o 104 meent
Lodx
o fTixt

Mpumep 3. Cocranums ma (OPTpaNe NPOTPAMMY BHMHECTEHAS
U ge

9094.

MCTO/IOM TPAMOYTOIEHHKOB HETerpaja |
o /T+x

< 3apanve s DBM nesiecoob6pasHO COCTABMTL B BHAE TPEX TNpo-

rPaMMHBIX CAMHMIL OCHOBHOH TNpOTPAMMBI, MONPOTPAMMBbI-(yHKIMH,

BBIMHCHISIOWEH 3HAYERHS TOALIHTErpATbHON (YHKUMH, o TIOITPOTPAMMEI-

yHKUHH, KOTODas OCYIICCTBASET BBIMACACHME WHTErPAa METOAOM

NPAMOYTONBHUKOB.

OCHOBHAs MpOrpaMma:

EXTERNAL
S=RECT (n 1 ,F,zo)
WRITE (3, 1) §
1 l-ORMAI ( UHTEIPAJI=" F64)
END
Momnporp a-Qy s 3HAYeHul

HO¥  byHKIUM:
FUNCTION F(X)
F=1./SQRT(I.+X*+3)
RETURN
END
Tomporp: 2 Me-
TOJAOM TIPAMOYrOIBHHKOB:

FUNCTION REST(A,B,F,N)
H=(B—A)/N
REC1

=
mm
39

o
B 3apauax 6.583—6.606 BLIMHCIMTL yKA3AHWLIC ONpEJIENCHHbIE

MHTETpANBl € TOMHOCTHIO g0 107* omemM w3 Ce/iyoumx

METO[IOR: a) TPAMOYT 6) by

8) metomom Cumncosa.

53 '
. e
658, | = esea |2
N x*+1

3 3

. ,

6.5685. J-—"i. s.ssa.J‘ a
5
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+\, =

c f

os
2
dx
6.589. [ \/14+x*dx.  6.590. ‘[*j
o VTR

06 10
dx
6.591. 6.592. .
J: Y1+x*
2
L 1
6593.  \/x{(1—x)dx. 6.594. [xIn(l+x)dx.
o o
L '
6.595. fe*'dx. 6.59. {e*dx.
o o
s
05 _
6.597. { eVdx. 6.598. f
3 Inx’
H
> 31416
6.5%. .[ WOET e 6600, | In(5+cosx)dx.
T+x 2
o
1 1 -
6.601. § — 6.602. [ 3/xcosxdx.
o

g
6603, J/Snxsinldx 6.604. [ arclgx

°
0.6 08

.
6.605. Jidx. 6.606. J X .
x *
3

B 3ajauax 6.607—6.613 coctapuTs Ha (oprpane noanpor-
PAMMBI JUISl BBIMHCIICHAS ONPENE/IEHHBIX MHTEIPasios, NpHMEHHB
YKasaHHble METOLb ¥ BHIGPAR HasPARHEIE NApPAMETPHI, 0603Ha4MB
yepe3 A, B u F cOOTBETCTBEHHO HAYAIO OTPE3Ka MHTEr PHPOBAlMS,
ero KoHen M MienTuduKaTOp nOﬂHpOl‘deMbl (DYHKIUM, BBIYHC-
nsmomeli "PAILHOM

6.607. Iojurporp
MHTErpajJa METONOM NPSMOYTONBHMKOB, mapamerpst: A, B, F
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N, cie N—4Hcno OTpe3sKon. Ha KOTOPbic PasOMBAETCH MCXOARELE
otpeiok [A, B

6.608. [loaupory Jysxuns b el 0
NATE Pala MCTOOM Tpamenuit, nﬂpaMC‘[phl A, B, F, N.
€.699. Iloanporpamma-Qy BBIYHC] Hpe] tHOrO

niTeI pana Me10AOM Tpaneiui, napamerpel. A, B, [ EPS, rze
EPS -- npepenpBas aﬁmmormm TOTPEMIHOCTb.

6.610. [oanporp:
MLiSTPana ME10IOM (nanl—m. mapametpst: A, B, F, N.

6.0i1. CocrapuTe ¥a GOpTpaHe NOMIPOrPAMMBI-DYIKIIM Jiis
BLIGICACHUS 3HAYCHHI HONBLIMTCIPAIBILIX (yHKINH B 3afauax
©.533—6.606.

6.612. CoctaBute Ha (opTpane mporpaMMy peILENMS 3amay
6.583 -6 606, HCTCAL3YS NOANPOrPAMMSIL, UONyYeHHbIE TIPH pelle-
i 3azaw a) 6.6U8 u 6.611; 6)* 6.607 u 6.611; ) 6.610 u 6.611.

6.613*. Cocrasur, Ha Qoprpare NpOrpaMMy PEILEHHs 3afay
6.583 -6 606, :cTI0Ib3yS NOAHPOrPAMMB!, NOJTYYEHHBIC DM Pellie-
wuM 3anay 6.609 m 6.611.




Frasa 7

AHOGOEPEHIMAJILHOE UCYHCIIEHUE
@OYHKUMIT HECKOJILKHX TIEPEMEHHBIX

§ 1. OcuoBible NOHATHA

1. Howsmun Gysmcunn Beswnii y

12l HAGOP U3 1 ACHCTRUTEABINX UHCCT X1 .-y A, OOOSHASACTCR (X1, X
wm Plxyox) 0 momcicn 10w ivepioro apupuetecrord
npocipasctsa R”, umcaa , Xn HA3BIBAIOTCA KOOPIAHATAMN TOMKH
PPl ). Fuccrome KRy TOURAMH P (X1, v X) 1 B (Xh, 0 X2)
onpestenserca” Gopmyo

p(P, P')= /=20 i)
1lyets D e A" —NposiBOIbHOE MIOKECTRO TOMEK M-MEDHOIO apid-
MeTHURCKOrO TIpocTpanctpa ECTM xaxuof Touxe P(xy, .. ,\5w nocran-
CHO B COOTBETCTBMe HEKOTOPOE BMIOJLIE ONPCACHIEHHOC ACHCTBHTENBHOE
wneno 1{P)=f(x,, . ,x,,) TO TOROPST, 4TO HA MHOkecTBe [ 3anama
uuctosan fyicyun 2 R°=R o1 n mEpen X X1 Muoxectso
{ueRlu=/(P),

et
PeD[g om0 anipacni Gy U= (F).

HACTHOM Cilyuae n=2 GyWkUMS JBYX TiepemeHbix z=f(x, y)
MORET PACCMATIATCR KAk YL SOt IOCKOCHL B Tprxeprion
CHCTEMON  KOOPAMHAT

Orys. Tpaditiost Svoft QYRR Ha3st:
BACTCH MHOWCCTBO TOUCK

T={(x. y, JeRe=/(x, )},
npecTaBistoliee cOOOH, BOOGLIC roBo-
DR, HEKOTOPYIO TNOBEPXHOCTH B

pumep 1. Haiitn o6aacts onpe-
esicHns QysKIHT

.y
2=arcsin~.
x

<0 QyHKUMS OTpeAEsicHa NpA

—1<d<1, x=0.
L2 Puc. 60

Cuepoputentno, —x<yp<x mpu x>0

B x<y<—x mpn A<0. OGNacTs OnpefeneRus (yHKInM W3oGpiKen:

Ha prc. 60 (comepxuT rpanHubl, 3a HCKIIIONCHHEM Bl KOOpMHAT). &>

Haitrn f(3, =2), Sy, %),

Opamep 2. Mycts f{x, y)=

)

xy
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< Hmeem:

s, -5
O
o

Xy

7.1. BelpasuTh IIOmaab S TPEYrONbHUKA KaK (YHKIMIO JUTHH
JIBYX €ro CTOPOH X M y, CCN ero mepumerp paseH 2p. Haitru
obnacTs onpeeNncHus ITOH QyHKIMA.

7.2. Boipasuts 00BeM ¥ KpyroBoro koHyca Kak (QyHKUHEO
wiomaad S ero GOKOBOM MOBEPXHOCTH M [MHBL [ 0Gpasyiomei.
Haittu obnacte onpezcneHus ToH (QyHKIHH.

7.3. Bolpasute miomanh S paBHOOGOYHON Tpamemuu Kak
GYHKIOMIO UIMH €€ CTOPOH, €CM X My~ JUIMHBI OCHOBAHHIi,
z— mHa GoxoBo#t croponst. Halitu 06nacTs onpesiencHus 31oit
yHKIUM.

Haiiti o6nactw ompenencHust QyukImii [IByX ICPEMCHHBIX

(R=const):
74. z=/R?—x*—y2. 15. z=/x*+y*—R%.
1
76. z= : 7.7. z
N x> +y*—R?

78. -(2x+3) —1)(x—).

79. z=/1—(x*+y)* 7.10. z=In(—x—y).

2 -

711 z:\/L_
.

- T _ X

7.13. z=flog, (x> +57). 114 z=arccos .

7.15. z=/9—x2—p2+/x* +y?—4.

712, z=y,/cosx.

7.16. z= ancsm)%+arcsm (1-3).

117, f(r, 9)=r\/sing.  T.18. f(r 9)=r.fcos2¢.
Haiitn obnactu TpexX
219, um/TH Y+ TR (Rmconst).

f ﬂ

721, u=In(1—x*—y*+z2).
338
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Hdﬁm obmactu & i n
722 u—,/l—xﬁ»\,l-‘ Fotfl1—x2

7.23. u= 2

7.24. Nana dynxuus f(x, y)=
13.2), fa a), fla, —a).

725 Java  ywxuns  f(x, y)=

ooy, Haimn f0), f(L2),

29
xpy?

Haitrn  f(—3, 4)

7.26. Haiitu f(x), ecn /(X)>7‘Xz+yz (x>0).

727 Mycts z=x+y+f(x—)). Haiitu Qysxuuu [ u z, ecnn
z=x2 opn y=0.

7.28**. Haiitn f(x, y), ecnn f| x4y, 2 )=x?—
X

7.29. Janst t})ym(u,u Sx, Y)=x2+y%, @(x, y)=x>—y*. Haii-
T a) f©(x 1), ¥ 6) wﬁ x9) o(x) )
7.30. Jlann (bqumn @(x. y)=e*cosy. Y(x. y)=e"siny. Mo-

Ka3aTh:

a) tp‘t ; V2 (x, ) =0(2x, 29}

6) 20(x, y)¥(x, y)=V (2x, 2y).

7.31. Jawwt dyskuam: f(x, y)=x>—y%, @(x)=cosx, Y(x)=
=sinx. Haiire: a) f(o x) \ll(x)) 6) Q(/(X y)

2. Tipernen u wenpepusocTs, Gy, UHCTO A HAHIRACTCH Hpedeiom

ymxwm u=f(P) npu crpewichun 109ku  P(Xy, Xz, X,) K TOUKC
Polay, az,....a,), e nas mwboro >0 cymecrsyer takoc 5>0, uto
W3 ycnosus
0<p(P, Po)=/lx1—ar)’+ ..+(x,—a,)* <&

caenyer

1 (x1, X2, X)) — Al <.
Tpu srom mamIyT:

A= lim f(P)= lm f(x,, %z, %)
° X

X0,

eyt
Mpumep 3. Boisicauts, Meer i QyHKIws *r;}‘s npenen npy
Xty
x50, y>0?
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< Mycrs towa P(x.)) erpemmmes x vouxe Po(0.0). Pacomorpin
MIMEHEHHE X W y wm“ npﬂvvum y=kx. Tlonyuaem
7=k I—Al 1-k>

PesvabiaT mmeeT p InakcHuA B or
W nodToay (yHKUMS npeiicia HC HWMeeT. B
Sy u=/(P) wsumacics enpepuaon o mowe Po, o
BLINOHCHL CACAVIOMAE TDH YCTe
1) dyswaus f(P). onrt,nc:xmu  ronwe B
2) eymeeroyér lim f(7

3) lxm f(P)= f(P,,).

(Dmxumx HAKIBACTCH Henpephianoll 6 ofACMI, €GN OHA METIPCPLIBNA
Wi Touke 370 oGaactn. Lcmm B TouKe Po X0Ts OB OfHO w3
Yeomm 1) ) HATNERo. 10, P FESMBRETER TR, praperme: Gy mRt
F(P). Towxn paspeisa MOTYT ObTh HROIWDORAHHBIMH, OOPA3ORHIBATS
MMM Pa‘piBa, MOBCPXHOCTH PRdpeBa M T L

Tipumcp 4. Haittu Touiu patpssa (bywiumu

1—xpz

=

2x+3r—z+4

< OVHKIKH He CHpC/ICTEHA B TOWKAX, B KOTOPBIX 3HAMEHATETh 06~
pamactcs B Hymh. TTOITOMY OHA WMMCCT MOBCPXHOCIb pA3pHIBA—
mockoeTs 2x+3r—z+4=0. o>

Baifty npemenss:
732 lim —>"

x-03— yr9
o v Y

734, hm T 7.35, lim (14+x2 4+ p2)eo5m.
oY vy
1
7.36.

lim (x2+y?)sin
xve

y—ew

7.37. Hokazare, yro upy x—0 u y—0 dynxkuus 1=;~X
MOXKCT CTpeMuTbcss K JroGomy npenmeny. IMpusectd npuveph!
Takoro npuGmnkenus Towu (x, y) x Touxe (0, 0). npu xoTOPOM
limz=3. limz=2. limz=1, limz= -2

~——— He cyue-
x+y

creyer lim f(x, y). BHMHCIMB NOBTOPHME NPCICIBI
X0

( )

7.38. Tokasare, wro ams dymcmm f(x, ¥)

=0

g(l)f(xy)')) lim ( lim f(x
340



x

7.39. Hoxaszare, wro ara ¢ynkmmu f(x, y)=—
)=y

€CTBYXOT M PaBHbI MEXJy COBOM NOBTOpHbIE NpefesTsl

() )0

tem Be memee lim f(x,y) He cymecrsyer.
x—+0
o
7.40. Buiscuuts, umeer i dynxums sinln(x*+y?) npemen
mpi x—0, y—0?
’ x4t
7.41. BriscHuTh, umeer nu  dymiamn g e npepen  Opy
x4y
—00, y—oo?
7.42*. TMokazaTe. 4TO QYHKIHsS

Fx,3)= {

B 10uxe (0,0) HenpepuBHA BIONL KKZOTO Jywa X=1C0SO,
y=tsma (0<{<+0C), NPOXOUALICIO HCPe3 3Ty TOUKY, T. €.

ecmm x2+y%#0,

ecm x=y=0

llm f(tcosou rsina)=/(0. 0). ommako 7Ta QyHKIMA HE SBICTCH

ucnpephmﬂoﬁ B Touxe (0, 0).

7.43. Moxazats, uto B Touxe (0, 0) crenyiomne  dynkuun
TCTIPEPBIBRb 10 KAXK/IOH 13 MEPEMEHHBIX X H p, HO Da3phIDHbI
TO COBOKYMHOCTH NEPEMEHHBIX:

I eam x40,
a) f(x, y)=4 (0
0. ecmu  x=y=0;

o ecan x24y?£0,
6)[(x,y)={(“‘y)’ ecnn x*+y

0. ecmu x=p=0.

Haiftn Toukm paspbiBa (yHKuME ABYX NEPEMEHHBIX:

1
744, z= . 745 z= !

(x=1)24(y+1)* sin®nxtsin’ny
1

7.47. z=In(1—x2—3?).

t
| 746, 2=
t sin,



x24yp? _ 1
e remre S P e [

Haiiti Touku paspeiBa (GYHKUMH TpeX MEPEeMEHHBIX:

7.48. z

1 1

7.50. u= 751 u=

3. Yacrume npowssousie. Tycts (x;, x) —npoussonsiay
UKCHpOBAHHAS TOUKA M3 oﬁnacm ollpcu ncHm r])ym:uvm u=f(x1, s
TIpWiaBas 3HQUCHHIO MepCMENHON Xy (K=1, 2, .., n) TpHpaWEHIE rE
PACCMOTPUM  TIpefen

s LG 2b A%y s %)= (1, o Koy o %)
Ax~0 Axy
SToT mperen masbBaeTCS uacmoil npowseodnoii (1-20 nopadwa) KamHOR

u
yHKIIM 1O DepeMeHNOl X; B TOMKE (X, ... X,) M oGo3mauactcs =

o fL s %)
\CTHBIC

n rpopMynaM RADbORCHLHpORaRAS (TP STOM Bco. REpEMERELIC, KoM
Xip PACCMATPHBAIOTCS KAK TOCTOSIHKBIC).
Tlpumep 5. HallTi 44CTHMC NPOMIBONHBIC (hyHKLMH

2—araig?
”

< Camas y noOCTOSHHOR, NOnYSUM

Canras x MOCTOSHHON, MoMyTHM
oz 1

Dynkuns u=f(x;, X2, .., X,) HABIBACTCS 00HOPOdHOIL ywKIuIEli CTe-
TeRM M, €CI A JHOBOro NEHCTBUTENBHOTO 4HMCHa (#(0 CrpasejuiuBO
PaBeHCIBO

x  x*ty

" f (s X

S, 132, ey )=
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Ecnu onsoponmas crencun m_ GyHkums u=f(xy, Xz, ... X;) HMe
4aCTHHC TIPOWIBONHBIC 10 KaXNON I3 TCpEMCHHLIX. TO s it
cooTHOWENKE (reopema inepa)
xf3 (¥, Xy s X4 (052, )+

X5 (X1 Xz e X} =S (X1 X,

Tipumep 6. TMposcpurs teopemy Ditnepa, ecmt

S(x, §)=Ax? 4 2Bxy+Cy?.

< Mneem
Sex, 13)=A(rx)*+ 2B(ex) (1) + C()* =11 (x, y)
Cresorarensio, m=2;
Silx, p)=2(Ax+By), fi(x,y)=2(Bx+Cy),
xLa(x, P 42 fy(x, ) =2x (Ax+ By)+ 20 (Bx+ Cy) =21 (x, y). &
Hacmusi npouzsodneismu 2-20 nopadxa GyRKIME u=f (X1, Xz. vy %)
HA3LIBAFOTCS YACTHBIE MPOM3BOJIHLIE OT €€ YACTHBIX MPOM3BOIHEIX NEPBOrO

nopske. TIpOMIRONHbIC RTOPOTO MOPAMka OBOIHAIAIOTCH CICAYIOUTM
obpazom:

o e
Fi b et x (X1 X2, oy Key ey

t o fou_ 2%
, ox\ox, ) oxeon
[

T

(X1 X25 coos Xy veey Xy e X)

L
AHATOTHSHO ONPENENSIOTCH M 0B0INAUAIOTCH YACTHBIE TIPONIRONTEE
TIOpS/Ka Bbillie RTOPOTO.

3YNLTAT MHOFOKDATHOTO JuidibepeniupoBanis GyHKIMH 10 pas-
JUMHBIM CPCMEHHEIM HC SABHCHT OT OMEPEHOCTH JurbepeHIMpORaNS
TpH  YCJIOBHH, WTO BOHMKAIOWHE NPH 7TOM (CMEMIAHHBICH WACTHEIC
TIPOW3BOJIHBIC HENPEPHIBHLL.
pumep 7 Haitru yacTHbE NPOM3IBO/IHLIE 2-TO NOPA/KA (QyHKIAH

3
z= tg=.

arctg
< ’meem (M. mpimep 5)

oz y

ox x4y
Auddepermmpyen sTopirno:

9z _ 0 y \_
ox? " ox\ T xT+y?)  (F4y?)?”

otz 1-(x+y%) =2y
‘ vy [CET T
, o by -2xx
0)")( (Xl+}’ —)3.—7 11+}’l)z

343



o'z 0%
Ml 3cch YOCHIUHCH B TOM. 10 ~—— = -
oxoy oy

0%z _9 x 2x;)
oy o\ xP+y? )T T (¥ay
Hagitn  gacTHsie NpoM3BoAHbIC [-10 ¥ 2-T0 HOPAAKOR or
3afaHHBIX  YHKLiL:
755. z=x"+y°-5x3y3. 1.56. z=xy+ &,
x

758, z=xe .

760, z=)%

7.6L z=In(x2+y?). 7.62.

1 2%
763 um e 164, u:("~>
\//Al+y2+zl x

7.65. u=xy?z21*+3x—4y+2z—t+1.

7.66. Haiitn [X(3 2) j ( ) f” (3.2, £45(3.2, f14(3.2.
ecmnt f(x, y)=x3y+xy>—

7.67. Haiiru f3(1, 2), f,(l. 2), Sa(1,2), f5(1 2 £5(1 2

Xyt

ecnu f(x, y)= I etdt.

L3 0%z

7.68. INokasate, YTO ——, ecmd z=xsin(ax+by).
oxor  dyox £ (ax+by)
0%z %z

7.69. Ilokasatk. 4TO

oxop  oyox

770. Haiwu f7a(0, 1), S50 1 f5,(0, 1), £3,(0, 1), ecns
S(x,y)=e*

¥ x
» €CIH Z=CO0S—Aarccos—.
x ¥

o*u i
7.71. Haiitn , ecnm u=In
oxay 25 Jee Py
a°
7.72. Haiitn A'Jl—b“, ecmn u=x3siny+y3sinx.
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A

oF
7.73. Hadrr o

u

, ecmu u= (x—x0)"(y—vo)?.

B 3ajauax 7.74—7.77 nposepurs Teopemy itnepa 06
OMHOPOAEBIY. (BYHKITHAX.

774, z=x*+x?y—y*. 175.

1.76. z=arc1g£ . 7.77.

7.78. Burmemums
dx dx Ax
or ¢ 08
oy oy oy
or op 00
dz 0z 0z
or ¢ 00
ec x=rcosBcosp, y=rcosOsing, z=rsm0.
0z\* oz _
7.79. Tlokasark, 9TO (A) 4+—+x42=0, ecnu z=4e ¥+
ox) "oy

+(2x+dy—3)e Y —x—1.

O ou
7.80. Tlokasate., uTO Dy ccmu
ox oy
u=Mn(x>+y>+23—3xyz).
ou ou ou  ou X~y
7.81. Ilokasate, 410 ——+ ~+—+—=0, ecnu u=
ox oy ez ot =1

7.82. Tlokasate, 4T0 OyHKUES u=AsinAxcosaht ymoBner-
BODSIET ypasHeHulo Koaebanuii cmpymbt

L
or? ox? -

7.83. IMokasate, 4ro Gyrxums u:zﬂ =e YIOBAET-
1

BODPSET yPaGHEHUIO MENAONPORODHOCTU
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7.84. Tlokasats, uTo QyHKIWMS u=

V=) (=) + (=)
yamosnersopsier ypasuenwo Jlanaaca
o' | 0w O'u

o2 oy T o

7.85*. Tlokasats, 410 GyHKIHS

-3, ecmm  x2+y?#0,
fx 9= X”

0, ecnn  x=y=0,
uMeer wacTibe npowssomse f%(x, ¥) u f3(x, y) B Touxe (0, 0),
XOTSi M paspbiBHA B 3TOH TOYKe.
7.86*. Tloxazars, 4ro s (yHKUHH
2

£4 3
— 2 0,
e ecmt x“+y
0,

flx,p)=

eciu x=y=0,

BTOpOIi il B TOUKE (0, 0) 3aBmCcHT
oT mnopsmka nuddepenmposarus, a aMenro: f%,(0, 0)=—
(0, 0)=1.

4. Jiudpepenuman pywkunn u ero npumenenme. 110anbis npupawenues
yrKIbH U=/ (X;, Xz, --r Xn) B TOUKE P(Xy, Xz, ..., Xy), COOTBETCTRYIOUIEM
NPUDALICANIM APIYMEHTOB Axy, AXy, .., AX,, Ha3hIRaciCsi PAIHOCT

Au=f(x,+8x;, x3+Axs, .. ,x.n»Ax) (X1, X2, ey Xa)
yawus u=f(P) nassisacten dugifepenyupyesoii B TONKE (X1, Xz, vy Xa)y
CCIM BCIOy B HCKOTOPOH OKPECTHOCTH STOH TOHKH TONHOC MPHPAIIICHKC
yRKOMM MoXer GbITh TIPENCTABJICHO B BHIE

Au=A DX+ A3 Az + ..+ AyAx,+o(p).

e p= /i,+Ax1+ +BxZ, Ay, Ay, ., A,—uicha, e 3ABHCAUC
oT Axy, DXz, e
Hneposaannn " 120 noprina dywum w =1 (X1, X2, ey X
BT (X0, oy s %) HASBEACTCH FRAGLAA 38CTS TIONHOF BPHEASAIR
370H (yHKUMM B PACCMATPMBACMON TOHKE, JHHEliHas OTHOCHTETBHO AX,,
Axa, oy AX, o0

= A1 A%+ Az Axy b+ A B,

no TIpHHIMA-

1OTCH PaBHBIMA X NPHPALLCRRAM:
dyy=Axy, dxy=Ax, ..., dX,=AX,
Jas jwdpdepenuuana dysxuun u=f(x;, Xz, ..., X,) cupape;umpa Gopmyna

ou ou ou
du=—dx; + —dxz+..+——dx,. 1
b ettt ()
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wou, v
npaBRiaM NuphepeHIMpOBaRNs:
d(u+v)=dutdv,
d(w)=vdutudv.

(u) vdu—ude
df 2)="252E
v

ep 8. Haiiri nosoe npupautenve u ddepenmman dyHkums
1lx. ))—x Y B Touke (x, y).

< S(x+Ax, p+Ay)=(x+Ax)*(y+Ay),
Af(x, p)=(x+Ax)?(y+By)—x2y=
=2xyAx+x2Ay+2xAxAp+yAx* +Ax*Ay,
df (x, ¥)=2xpAx+x?Dy. o
Mpumep 9. Haitn meepernman dynxmm

I y,2)

< 1+t cnoco6. Wmeem
of xz

ox (x*+y

Mo gopmyne (1) nonysaem

af(x, y, 2) 2 R
X3, 2) = — g dx— fy+—=
() () iy
(2ry?)de—z(xdxty dy)
= (x2+}1)1/1
24t cnoco6. IT npasmma b uvieen:
[y de—z-d /5 5y
df(x, y, z) = — 5 ——=
xiry

(x +y?)dz— z(xdx+ydy)
(xZ1y?)

x2+y?

e

Tipu_nocTarouo Matom p=+/Axi+Ax2+..+Ax2 i aubbepen-
wapycMou dysxmiH u=f(X1, Xz, .., Xz) MMCIOT MECTO TPHBIIKEHHBIE
PpaBexc:

Aurdu,
Sl HAxy, X+ Axg oy Xy b AX) RS (X0 Xy oy X))+ df (X0, X, ey
Tipumep 10. Boumcnurs NpuGmxerno
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< Mcxomoe wmcio Gymem  paccvarpusath Kak smasenue Gy

S 9) =2+ mpr x=xo+Ax, y=po+Ay, e Xe=4, yo=3

Ax=0,05 Ay=007. Wmeers. ¢ Al
114, 9)= 4ﬂ+37—

Af(x 3)=df(x, )=

/ 24,
4:005+3- 0‘07
Af4, Y R0
CresobarensHo,
JV.05) + (3.07) ~ 5+0.08=5,08. &

Auffepernaaon 220 nopadva P pymapa u=f(xy, Xgy ey %,)

HasBBACTCH 10 nopanxa, pac-
SdiiTihiore: ax UiyiSIGE  NereMeai Ny Xz s X, TDH GRE-
CHPOBAHHAIX SHAUCHHSX dlXy, d g, -, dX,0
dPu=d(du).
Amaziormizo onpefemiercs muddepennmal 310 nopaKa:
dru=did*u).
Boobue,

dmu=d(d™ ).

,llndxj:cpémm.u mro  nopwaka  dymkimM  u=/{x,, X3, ., X,), 1€
As Xz ny Ay
bopmynoi

2 o 9 "
A"y ! = u 2)
U (ox, dxy ’axz dx,+..+ o dx") u, (v

KOTOPan (OPMATLIO PACKPHIBACTCH TIO GHHOMMATLHOMY 3aKOHY
arpinaep, ® cayase yukunm 2=f(x,y) vy sesamcuix e
Wy s 0 1 5-FO IOPARKOS CIpABCATHBE!

¢opMy:m

o’z
zlzz—-f)—dr +7—11xdy+——zly 1 [©)

&z 4 &z
d“z-—~dx +]—;-dx dy+3— dxdy? + dy @

xo

Mpunep 11, Hattu d%, com z=e”.
< Mmeem (o npapwiam muddepenunposasiis)

dz=e*-d(xy)=e*(y dx+x dy).
[inddeperunpyen BTOpHTHO, yurweiBaA, wTo dx W dv He 3aBHCAT OT
X uy (e cinras dx n dy NOCTORMHLIMA):
2= ed(xy)-(y dx+x dy)+e*-d(y dx+x dy)=
=e*(y dx+x dyf2+e®2 dx dy=e* ((y dx-+x dy)+2 dx dy) =
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7.87. H.mm no;HOE n s 7

2 —xy+y? ecnn x wsmemsercs ot 2 o 2,1, a y—or 1
a0 1,2.

7.88. Haiity noaxoe npypainenye u ayQdepentyan GyHKIEN
z=lg(x*+y?), ecnm x u3mensercs or 2 o 2,1, a y—or 1 10 0.9.

Haiitit fnididepeBumansl QyHKImit:

789, z=lIn(y+y27457) 7.90. z=tg”

x

7.91. ::mms')f. 792 u=(xy)"
2.93. f(x0, X5, Xy Xa
7.94. Haitrn df(}, 2, 1), ecnn f(x, y, 2
B i

7.95. (2,01)7%3. 796. v TC2P+(1L97y.

7.97. sin28' -cos6

7.98. Ilnmﬂupm:cum CTaKail MMEeT BHYTPCHHME pPA3MEpBL:
pagnyc ocuopamms R=25 M, Buhicory H=4 M u Tomimiy
cresiok {=1 pam. Haiitn npubiskeHHO 06BbeM MaTepHamd,
3aTPAYEHHOTO HA M3TO10BJSICHHE CTAKAHA.

7.99. MpsaMoyronbebiii napa. MMEET K o
a=2 M, b=3 M, ¢=6 M. Hailig npuGmwxenHo BeNMUHHY
M3MEHEHHS JUIMHBL AMATOHAIH NAPAIUICICTMNCHR, eCI 4 yBesH-
uuTcs Ha 2 oM, b--pa | oM, a ¢ yMeHblumrcs Ba 3 oM.

7.100. B ycedeHHOM KOHyce pamuychl ocHoBanmii R=20 cm,
r=10 cM, Bbicota h=30 cM. Kak npuOmOKeHNO M3MEHUICA
obpeM  Komyca, ecnim R yBemMuMIe Ba 2 MM, r—Ha 3 MM
M h yMenpmmTh Ha 1 MM?

T Inx,.

Hairon magdepenmmans 1-ro 1 2-ro nupummn CREYFOIIIX.
i (x,y, 2—

3 3 y_x
7101 z=x*+3x2y—y>. 7.102. g

o y S

7003, z=/3T+ 2y, 704 z=p/ /T4
7005, z=(x+y)e”.  1.106. z=xlnY.
x

*
= — =xy+yz

7.107. z arclgx+y. 7.108. u=xy+yz+zx.
7.109. u=e¥*,

7.110. Haittn d3z, ecam z=e’sinx.

711, Haittn d*u, ecom
7012, Haitrir d®u, ecnn w=In(x+y+
7.113. Haitri d™u, ecim u=e®*+M e,
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§ 2. [ndppepernmpoBanie CIOKHBIX W HeSBHBLIX (yHKIMI

1. Cooforiie YU OLHOI] H HECKOIKNX HESABHCVBLX NEpeMEHMLLS,

Ecm ymups
Xgs X35 wwes Xpy KOTOPBIC CAMH Db
He3aBHCHMON TIePEMEHHOM 12

x=0u(1), xp=0y(1), u X, =0, (1),

To mpomssomHan cnoxuolt yskwm u=/(0; (1), Gz(1) ... @,(1)) sbrmc-
nsieres mo  dopmyse

du_ou dx, ou dx, ou dx,

Ry — 1
dr ox, dr ox, dt ox, ar m
B =actnocTH, ecmm

& i X, 1O
«NONHAS» MPOHIBONIHAS (YHKUHK u o Xy paRHa
du_ou ou dvy - ou dx,
— = , (03]
dx, 0w, Tox, dx, 'V ax, dx,

du
Mpumep L. Haifru Jrr SO u=xpz, ne x=t*+1, y=lnt, z=tgr.

< Tlo dopmyne (1) umecn
du

1 £+ 1)t
=yz-2+xz" THxy e Zr=21 lnngz+( * )g “H(E+1)Intsec? . &
0; d:
Mpumep 2. Halion = u o=, comt z=y% cne y=q(x).
ox  dx’

2
< Hmeenm d_i=,-’1n y. Tlo thopmyre (2) Tonysum

g rxy o
ZoY Iy el (x), e

Myers  w=f(x X %) 1BE Xy =0y (t1 1y e ). Xa=
=, (ty tgy ey ,,) X, 7%( v ontn) (11 by ooy t,,—HE3EBH-
cuMBle TIepeMEHH! . Yacthre npoﬁzBo}.\mAe rbynxulm u 1o 1,. [PR
BBIpAXAIOTCH cmu'loumm obpazom:
o dx o dxy
'y oty 0x, Oty
ou_du ox, du 0% @
o1, ox, ot  ox, o1,

ou_ou dx, Ou dx, . ou dx,
ot ox, or, ox; ot " ox, ot
Tpu stom seipaxkenue (1) w3 § 1 s auddpepennmana 1-ro mopsaaxa
i Hopmvr nepsozo Oug-
geperyuana)

st i By 28
Tox,  tox, 2T Toax, ™
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Bripaxenust st nrdQOEPCHUMANOB  BHICIUMX [OPANKOB  CROXHOM
yaKimu, BoOGMIE rOBOPS, OTIMMAOTCA OT BBIPAKCHMS BHAA ( ) 13 § 1
Harpamep, 7-ro Topsaka

9
Pu=| —dx, +-—d: ‘.,+~d
d*u (ox, x‘+dxl Xy + o x,,) u+

@
2=y)i2,
v=xy.
< Umeem dz=fidu+fodv, tne du=xdx—ydy, dv=ydx+xdy. Cne-
MOBATENBLHO,

dz=f(xdx—ydy)+f-(ydx+xdy)=(xf+3f ) dx+(xfy —yfd ) dp.

Tuddepennmpyem Bropusuo:
Bz=d(fy) du+f!-d(du)+d(f;)- dv+f, -d(dv)=
=(fidu+fydo) du f - dPu-+( fiv du+ frvdv) dot f; - dP,
e d*u=dx?—dy?, d*v=2dxdy. Cnenosateisno,
d*z=(fu(xdx—ydy)+fa(ydx+xdy)) (xdx—ydy)+fi(dx>—dy*)+
+(fu(xdx—ydy)+fo(ydx+xdy)) (ydx+xdy)+f, - 2dxdy=
=fiu(xde—ydy+fa(ydx+xdy) (xdx—ydy)+f (dx>—dy?)+
+fmlxdrv,v-1y)l)ivﬂ-iy)‘rlm(ydmxdy)‘n{ dxdyﬂ
=fu(x2dx*=2xydxdy+y?dy?®)+2 f, (xp(dx>—dy?)+
+(x?—y?)dxdy)+fiu(y?dx?+ 2 xy dx dy+x2dy? )+ £l (dx? fdyz)+
+2 ] dxdy=(x*ful+ 2xpfon y S+ 1) dx? 4 2 (xp o+ (x> =y Vi~
—xpfii+f Y dx dy+(y2fii=2xyfau+ X —fi ) dy?.

du du
+—dx, +——d?
PP

Tpumep 3. Haim dz u d?z, com z=f(u, v), tne u=

7.114. Haiitu % ecm z=e¥ ¥, rpe x=tgt, y=t*—1.
dz
7.115. Hafita W ecmi z=x”, rae x=Int, y=sint.

7.116. Haiiru ‘%, ecnn z:arclgﬁ, e x=e*+1, p=eX—1.

7.117. Hairru %‘:, e u »)Tz, e x=¢', y=Int, z= 1

7118, Haitrn & w0 %, com z=ln(e*+e*), tre y=1xdtx.
ax dx 3
i oz dz g XL 1)t
7.119. Haiiti PRl €CIM z=arctg R rge y=e %
2 2
7.120. Hafiru 2= 1 2, ecom z=u?lnv, tne u=2, v=x2+y2
alay *
7.121. Haiitu dz, ecn z=u*v—v?u, I u=Xxsiny, v=ycosx.
Y D .
7.122. Haiirn e & e z=f(u,v), Tme w= pomk
v=x?—3y.
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123. Haiimn — u ¢ ecn z=f(u, r), roe u=In(x?
7.123. Haii - 5 s ol 2,
p=avZ

7.124. Haitiu dz, e z=f(u, v), tae u=cos(xy), v

—y.
7.125. Haitru dz, ecnu z=[(u, v). Tne u==m'y:_, v=/x/3.

7.126. Haiiru du, ecin u=f(x, y, z), tie x=s>+0%, y
z=2st.

. on n
7.127. Haitrn B g S =[xy, X2, X3, Xa)»
xa=g (¥, x2), xe=h(xp. x,. x,)

.128. [okasats. uto dymxums z=y- ¢(cos(x—y)) ynoser-
é:
BOPSAET  YPABHCHHIO o,
ax dy ¥
7.129. Tokazate, 4To QyHRUIA z=Xf| ( ) -x2—3? ynoener-
oz
o

oz
BOpSIET YPAaHEHIIo X o+

7.130. Moxazats, Yro ¢ynkuus z= YIOBJICTBOPSAET

)

1¢z lfz z
YpaBHEHMto o I »

7.131. Tokasars, yro  Gynxuus u=rzv - YJ()'+Z)+

1
+5 x2pz+f(y—x. 2—X) YAOBJCTBOPSET ypaBHeHIIO

fu Cu on
b =Xyz.
ey
oy ay e
7.132. Haittn ?TZ’ e q}i, ecm z=f(u, v), vac u=xy,
v=x/y.
7.133. Haitrs ecn u=f(x.y,z), tne z=9¢(x. y).

7.134. Haiftu Bce wacTHbie NPOM3BOIREE 2-TC NOpsixa OT
bymxumn u=f(x, xy, ayz).
7.135. Jlokasark, uro cpyu«unx h»xtp(t+) )+3¥(x+y) yoo-
2
BIETBOPSCT yPaBACHMIO ;E,ZJ o
ot “axoy

7.136. Tlokasath, yTo (byw.kmm u:q;(.w._v)+\!v<f) VAOBICT-
¥
2T,

x




7937 Haiitn d®u, ecw w=f(1), tne 1=x>+y>+z%
7.138. Haittn du. ecnt u=f(ax, by, cz
7.139. Haiitu d’z, ecmn z=f(u, 0), Tie u=xsiny,

) Cos X.

2. Hesinubie by MKIMM OZHOI W HCCKOTLKMX REIABHCHMBIX NICPEMCHNETY.
TMycrs ypaseewwe f(x,))=0, tne f-— ubdepenmmpyeras  dynrims
TIEPEMENLIX X U ¥, ONPEAEISCT y kar (ynkiutio x. IlepBas NpOHIBOINAs
ol esBHON yHKImM y=y(X) B TOMKC X, BMpaKAeTCS flo (opMyie

d"! __Jxo w0}
Frix=r0" £ (0 v0
npu_yoromm, 4T0 f; (¥o. ¥9)#0. e yo=y(%o). f(xo. vo)=0

TTPOHIBONIHME BEICUIMX TIOPSIKOB BLIMHCTSIOTCS TIOCTCTORATEIBHAM
TuidhepertnpoBateM GOpMyIh (5).

dy  d
Mpumep 4 Haitmt — u —. ecm
pumMep o i
T+xy—In{e”+e )=0.
< OBo3nawnM NeByly 4ACTH MAMNOLO ypapucnus wepes f(x, y). Torna
, _yet—ye™  2ye"%
fi(x y)=

©)

The B omiew

flxy)=
o gopmyne (5) monysacm

DuddepeHuupyeM BTOPUUHO, YYHTHIBAS, HTO ¥ €CThb QYHKIUHA X:

L N i 4
&y df y\ T t? *( r)
()

=== .
dx? dx\ x x? x
Tiyers ypumere F(X1, X2, oo Xy 1)=0, 71 F—nn¢¢cpc»:uupyemu
YHKITSA TEPEMEMHBIX Xy, X3, -v.p Xpy Uy OTPENENSAET U KAK
HESABHCHMEIY TIEPEMEHHEIX 1. X, Uacrane upomnmm,xe o

i et i g 725 g e

nmoTes Mo dopMyam

Ou

_ R af a2 )
M= TG 38 a0 u0)
npu_ yorommn, wto  Fi(x§,18, ., x0,u0)#0, rne  u®=u(M°)
W F(MC, u®)=0.
Moxio Takke HaiTH sacTHbe Gynxn u
obpasow: s ot dcponvi Gy F{xy %
e ), MeDRRABASH &0 Ry

©)

oF

L 4o dr1+...+;»dx,,
e oxn

W BupmKReM OTCIOMA dit.

12 Tlox pen. A. B. Edmmosa, b. I Hemunosisa, s 1 353



O
NMpumep 5. Halimn — B -, ecn
="

X342y 423 —3vyz
< Hii cnoco6. OGosnaunM neBYIO YaCTh JAHHOIrO YPABHEHHS Hepes
F(x, y, z). Torna

Fi(x, 3, 2)=3x=3yz,
Fy(x, v, 2)=6y?—3xz—2,
F!(x, 5, z)=322—3xy.
Tlo (opmynam (6) monysacm:
2 F(oyz)_ 3x*-3yz_xP-yz
o Fl(vyz) 322-3xy xy—z%

oz Fj(x,y 6y°—3xz—2_6y*—3xz—2
&  E(xpz)  322-3xy  3(xy—27)

24i cnocoG. nantioe
3x2dx+6y?dy+3z2dz—3yzdx—3xzdy—3xydz—2dy=0.
Ortciona Belpakaem dz:
_3(x*—yz)dx+(6y*—=3xz—2)dy

d:
“ y—27)

B
Cpasmasas ¢ Gopmynoli dz= ;-.Jx+€idy, nosysaew
Yoy
o x-yz 0z 6y'—3xz

x xp—z ¢y 3(xy-z?)

dy )
7.140. Haittn Ijx' com x2e?—yRet*

0.

7.141. Haiirn Zl, ecm ysinx—cos(x—y)=0.
N

y dy
o’
i

et ecrmm x+y=e* Y.
/x

7.142. Haittn 9
d

2,
7.143. Haiitn 4 i!‘ ecim x—y+arctgy=0.

dy’ dx?
2
7044, Hairn 2| 9] ecu
pg Tl P
X242 +p?—dx42y—22 '
j A
7.045. Haitrn & w O B tome (I, —2, 2), ecnn
w "y

z3—4xz+y*—4=0.
oz

= éz
7.146. Haiitn Fol > ecn zln(x+z)

2o
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&z oz

7.47. Haitrn = u —, ecmn F(x+y+z, x24y*+z2)=0.
oy

x

i o & v o)
7.148. Haiiru 3 Mgy o flyz, e=)=0. )

7.149. Haiitn dz, ecrm yz=arctg(xz).

7.150. Haittn dz, ecrm xz—e™+x>+y*=0.
0z &z @z 2 2., .2

7.151. Haitti — ecm x? =217+ 22 —4x42z—5=0.
ox’ 3y axdy’
pes 2,

7.152. Haiton 02, 02
&

axdy’
7.153. Haiitn d?z, eciu :
a

7.154. Iokasate, uro ¢y z, y
@(cx—az, cy—bz)=0, e ¢ - nas b
GYURIIIST IBYX NEPEMEIHBIX, y;mnnc’runpnw YPaBHEHHIO

;
a + b —=c

ax ey

7.155. Tlokasath, 410 QYHKLMS z, ONpElessieMasl yPaBHERHEM

3 . (z—a)
(x—acosa)?+ (y—asina)?=|~— ) , rne a, o, m -nOCTOAHHELE,
m

YVHOBJIETBODSET yPABHEHHIO

AN A
— +(— =m.
ox %,

7.156. Ilokasatsb, uro ¢;
y=xo(z)+¥(z), yﬂnB'lEanpﬁcT ypanneﬂmo

zfaz\ @0z 9%z zfor\?

b i B — (=] =0.

at\oy ax 3y axy | oy \ix,

3. Cucrembl HESBMBIX M DAPAMETPHYECKHM 3a/HubIX Pymkumii. Orpa-

HIMCS. PACCMOTPCRYEN GyHKWMH  JIBYX HE3aBHCHMBIX TIeEMCHHLIX.
Tlycts cuciema Jmyx ypasielii

Fx, 5, 4
Gx, vou v

0,
o

MMEeT PCICHHE X=Xo, }=Yo, U=y W U=Up, mpHuem QyHKIHH
F u G uMcioT B OKPECTHOCTH TOuKH Po(xo, Yo, to, Do) HenpephiBRbie
HACTHBIC TIPOM3BOJIHBIC TIEPBOIO TOPAAKA M AKOGHaH

F OF
D(F,G) |ou &
D(wrc) |86 @G

w




orMmimen 0T Hyas B Toure Po. TOGAA B HEKOTOPOH OKPECIHOCTH TOMKH
P, cucrema (7) napy Dyt
u{x,y) ¥ ©v(x, y), WMMCIONMX HENPCPLIBHBE MACTHBIC IPOM3BOJIHBIC
M YIOBACTBOPSIOLIMX yCIOBUSM
u(xo, yo)=tto, (X0, Yo)=vo.
Juddeperumarsl srnx Qynkimlk du W di (3 3HAWT, M 9ACTHBIE
UPOM3BOUIBIE) MOXHO HAHTH M3 CHCTEMBL ypannenm‘r.

é»rdx+gdy+ dw d:, 0,
éx ?

G ?G 3

;dHP dy+a"d11+ du

Tlpumep 6. GyHKUMN U M U HEIABUCHMBIX TICPEMEHHBIX X M P 3a-
J@HLI HCRBHO CHCTeMii ypaBiieniit

utv=x, u—yv=0.
Haiitu du, dv, d*u, d?v,
D(F, G)
D(u, v)
npu y#—1. J RO A Y cBA3LIBA-
Tomme BCEX e rbIpex

du+dv=dx, du—ydv—vdy=0.

Peiias 3Ty CHCIEMY OTHOCHTENLHO du M dv TP y# —1, monysum

1 1

< SkoGuan cucTems =—y~1 ormen oT Hyns

s 2ERE bl
1+y 1+y
NudipepeHiapyem 10BTOPHO:
L dxddod) (I +y)—dy(ydxtody)
'_“TH)T_f T
(dle)w ’dy)(uy dy(ydx+vdy)
N )y -
(Lty)drdy tdxdy—vdy’—ydvdy—vdy? 2(dxdy—vds?)
(1+y)? (1+y)?
& —dvdy(1+y)—dy(dx—vdy)
pa Rty dydx—vdy)
1+
dx—vd) 4
1+Tdy(“'” Ix dyrvdy?
N ) N
—dedyrody—dsdyrody’ 2(vdy’—dca)
) oy 0T
Mycrs GyHkumA - FESBUCHMBIX TEPOMEHMBX X My 3ajaa

TaPAMETPUHCCKH Y PABHEHMAMHU

xexlw o) y=yluo) =z )
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ax x

D(xy)_|u &

D(wo) &y & #0
ou dv

B okpecTHOCTH 104U P(ug, vo). Torna mudepennuan dz roii Pynxiss
(a 3H2YT, U € HACTHbIE NPOWIBOAHBIC) B OAPECTHUCTH TOHKH P MOMiiD

HAWTH M3 CUCTEMbl ypasHEHAH

Mpunep 7. Hairu

x=ucosv, y=usini, z=cn
< Hveem

,y)_ |cosv —usmo

wa” =u#0 upn ux0

sinv  ucosv

JLidrepeHUPOBARKEM HAXOMM TPH YPABHCHUS, CBA3MBAIOLIMC Jad-
& BCEX MATH H

dx=cosvdu—usinvdy, dy=sinvdutucosvdv, dz=cdv
Ti3 nepBbIX JBYX YPaBHCHMIT HaijgeM dv:
cosvdy—sinvdx
dy=" T
u
Tloncrapuy Bailiennoe amasenue dv B TPeibe ypapmensie:
coscdy—smuvdy).

Orcioma

2z nv  dz ccosp

Siw, SEL 80 o

ox u y  u

7.157. Q@yuxumn y n z il i x 3agaHBl

CHCTEMOR  ypaBHEHHMH

Ix*+y?—3z2=

1, 4x242)2—322-0.

. dy dz d'y d*z
Hairy &, & 4y 42 =1
T & o g TP TR

=-2, z=2.

a5



7.158. Oyuxwm y w2z it it x 3aaHbr
CHCTEMOH ypaBHEHMit

x24y? 0, x242y243z%=1.
Haittn dy, dz, d?y, d*z.
7.159. Oynkwm u W v X H y 3a-

JiaHBI HESBHO CHCTEMO¥ YypaBHEHHit
xutyv=1, x+y+u+v=0.
Haittn du, dv, d*u, d*v.
o du o
7.160. Iokasatb, 9YTO xﬂ+y—+z—u=0, ecma  ww=3x—
x Yyt
—2y+z, vi=x24yi+zh

7.161. Haiitn & n Z ecmn x=utu, y=u—v, z=u’t%

ax dy
= az &z :
7.162. Haiitu P u 5 ecmn x=acosuchv, y=bsinuchuv,
2 y

z=csho.
7.163. Haiite dz, ecmm x=e"cosv, y=e“sinv, z=up.
7.164. Haiitn dz, ecmn x=u+v, y=u+v?, z=u*+0> (u#v).
4. 3amena B Yacto
B TBHBIX
o mepenietttns HCOBXO/MMO  BRIPAIUTH ¥iepe3 TPOH3BOMHBIE 1O
Ry, Ehebics
TMpumep 5 npwﬁpﬁmsarb ypaaucﬂnc
dy
1-x2) 52 xZ o,
(I S

nonaras x=cosf.
<t Bbipasum TPOM3BOMIHKIE OT y N0 X €UCPE3 MPOM3BOAHME OT y MO I
dy dy

dy_ar__dt

= ﬂ sinz-—> FO{WI dy
&y d(dy ) _ 1:1
&2 dx\dx)  dx  sin’t-(—sinf)
a

11 y
HEHMC W 3aMeHUM X Ha cosr

1
oae?
(1—eat '](smzr dr*

W B
ar
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Mpumep 9 Mpeobpasosath ypasicrie

d’y
—Z 2 =0,
(L)

npunsB A 3a (GYHKUMIO, @ y 33 apryMeHT.
< BubIpa3um npou3somHbie OT y MO X 4epes UPOHIBOAHBE OT X MO :

d*x &x
P
a2 dx| || ax ) @ fany:
@, (d)) dy

dy 1 dy df1\ df1\ d

dy. dy

1T T’ B [anHoe

Wi

dx
o
dy?
Mpumep 10. Mepeittu x N
A:x+j 5
Xy =¥

< Hmeem
X=rcos@, y=rsing,
dx=cosQdr—rsin pdg, dy=sin¢dr+rcospdp,
otkyna
dy_singdr+rcosgde
dx cospdr—rsingde’

Topctasum sripakerus x, y, ¥ B A:
singdr+reosodp dr

tring - Snedrtreosede dr
ST S g dr—rsingdy_do -

Tlpumep 11. MpeoSpasorarh ypasrerme
a2

x
Tepeiiis K HOBBIM HE3ABMCHMBIM NEPEMEHHEIM 1 H U, €CIM U=XY, U=~

< BuipasiM wACTHblC TPOWIBOTHBC OT Z MO X M  4epe3 wacThble
NPOM3BOAKHLIE OT z NO U W .

359



Pveen

o dopmynam (3) monysum
& drou Pz

s e Ty

s oo\ (2 ~u 3(?2 2

= “(a) au((x)'zﬁai ‘)*
a 1 é%z
(e

u dzer @2

pz
o oudy ey ou

(P: <nz 1,22

\aw) a\aw) ¥ ¥
P2z v (0% fu @zev\1

“\sm st ) a2t
Sude 3y &’ oy)y

¥z 2z x\1 éz 2
‘(m; ’*’,ﬁ)w a.(?)‘
%z % 92z
au? y? duar

Te B n@mHOE Y

T 2t 2
it? auaf'?a? ”’ ot

Mocre ynpoutenii mpu x#0 u y#0 nonysm
2z 1 i "2 10z

ot gy o Ee

won 2y ae ™ Gumm 2ude

oz
Tpumep 12 Mpeobpasonas ypasrienie 3~ x—=(y—x)z, upr-
x

oy
1t

HSB 33 “OBHC HPIABHCHMHE TICpEMeHUble Bemuuibl u=x+)2,
xy

o3 yove ymamie w=Inz—{x+1).

< Rumitiv ¥acTHRIE TPOWIRONMME OT z TO X M ) 9epes uacTabie

noonseouke OT W no ¥ w . Jlns atoro npm‘m@d}cpcﬂu"pychi JlaHAbie

cooTHOUIEUS:

du=2(xdx+ dy),




Varriman dopuyay (1) § 1, mmcem

ow o ow

-fd 4 <»dv~--(dx+d})

(xdﬁwd))‘—(‘{; 52

w 1w (. w
=z((2xF -5 P
& ((x XZM)JH\,ZM -

Crienosartenso,

az aw 1 ow 0z aw
67..(&”4 ‘Z;-H), a_y"(z’T

oTEYna

/
o o
Floncranim 9T BMpaRess - W L p pamioe ypasennc
w" oy
o 1w w1 aw
pz| 2X ———5 —+1 |—xz| va——fi—l —x)z,
’( P e ) ( Fat!) b
aw
o =
)

7.165. Tipcobpasosath ypabHCHse
4-4 }+2x - ~-y =0,

nmonaras x= /1.
7.166. TlpeoBpa3oBaTe ypaBuenue
sy 2 dy
det  TixZdx (1 -x%)?

=0.

monarasi x=tgf.
7.167. [lpeuOpasoBaTh ypaBHenue

A(£2) b by
T\dx?)  dxdxt dx?
NPUHSB y 33 &PIYMGHT.
7.168. Tlpeodpa3oBaTh ypapHCHHE
(0 ~p)?=2xy(1+)"7),

Tepelis K TNOJMPHBIM KOOPAMRATAM.
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7.169. TIpeo6paszosBaTh BEIPAXCHHE w:xgz-\—y‘j—u, nepeitns
x iy

K JIOJSPHBLIM  KOOPMHATAM.
7.170. TIpeobpa3oBaTh ypaBHCHWE

&

N (x)

ay

mepeliis K HOBLIM HC3ABHCUMBLIM ICPEMCHHBIM U ¥ U, €CITH
u=In/x21y?%, v=arcig’.
x

7471 T 22, 22 o0, nepen
171 o b x55+y-—=0, nepei
P Tk >V axay penns
K HOBBIM HE3aBHCHMBIM NEPEMEHHBIM ¥ W v, €CIIH U=y, D:)’/X.
*u  *u o
7.172. I TH w=ogt pregl nepefins
K MOJIAPHBIM KOODIMHATAM,
7.173. IMpeobpa3oBaTh BHIPAXCHUE
u 1 8’u+6’u 1du
W= g -—,
art r2aer &t rar

Tepeifids  OT TMIMHADPHYECKMX KOODAMHAT X  CepHuecKuM
(r=psin®, p=¢, z=pcos0).
7.174. TlpeobpasopaTh ypaBHEHHME

(rr2)Z+1-57)

OPHHSB 32 HOBHIC HE3ABHCHMEIC TCPCMCHHBIC U=yZ—X, U=XZ—Y
M 3a HOBYIO OQYHKIUIO wW=Xxy
7.175. IlpeoGpasoBaTh ypaBHEHNE

éz 1 9%z

5 PR

x
TPHHAB 3a HOBBIC HE3aBHCHMBIE UECPEMEHHBIE u=-—, v=X H 33
y
HOBYI0 (yHKOMIO W=Xxz—).
7.176. TlpeoGpasoBaTh ypaBHCHHC
8%z 8%z 0z

ox? dxdy ox

2,

Xty
TpPUASB 32 HOBBIC HC3ABHCHMBIE TICPCMCHHBIC u:T“,

¥ 3a HOByIo yHKImMIO w=ze”.
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§ 3. 1 HACTHBIX

1. @opmyna Teiinopa. Ecum dynxuns ((P) nudpepermupyena
m41 pas B mHokoTopol  okpectioctu U(Po) Touwsu
10 MR BCsKoM TukH P(xy, ..., x,)€ U(P;) cnpasenmsa qmpmy.na

Teinopa

S(P)=/(Po)+

d"f(Po, Axy, vy Ax,) d"‘”f(l’ Axy, oo

df(Po, Bxi,y vy Bxy)  d*f(Po, Axy, oy Bx,)
1 ' "

Po(xf, ., x3),

, Ax,)

m!

e Axy=x;—x%, ., Ax,
oKpecTHoCTH.

X—x3, a P

(m+1)!

()

HeKOTOPAR TOWKA YKa3aHmoft

B crywae, Han'pmep, d)ymﬂum f( X, y) ABYX TiepeMentLIX X #_y op-

wysa Teitropa B p

pazom:

Sl y) f(meaH (5 (xon yo) (¥ =xo) 45 (xo, o) (y—ya))+

o 30) (=0} 275 (s o) o —e) i) +

(%o, o) (y=yo) H - +$((»“*Xo)£+(}‘*)'o)

1
m+1)

((X Xn) vy

]

Y

F(xo, o)+

(x40 (x—xo), yo+ az(,v—.vn))-

0<8, 0, <1 ()

Tocnensee cnaraemoe B dopmysie (2) (ocmamounslii unen) MOXHO

Xopo¥e 3amucaTh B BWIE

o(p"), tme p=1/(x—x0) +(y—ro)°

(@opma Teano)

wacTHOM  crydae, UpH Xo=yo=0, dopmyma (2) nasmBacTCH

(bopmynoﬁ Maknopena.

Mpumep 1. Oyuamo S(x.¥)=x*—5x>—xy+y* +10x + 5y —4
passoxuTh To (opmyne Teibiopa B OKDECTHOCTH Toukh (2, —
< Mwteent £(2, — )= 2. BHUHCIMM TIOCTICAOBATENHHO HACTITHE NPOHIBO/-

HHe SianHOW QyNKUMM M WX 3naucHus B Towke (2, —1):

fi(xy) =3x2—10x—y+10, fi{2, —1) =3;

filxy) =—x+2045,
(%, v) =6x—10.
Fo(xy) =-1,
fxy) =2

e (x. y)=6.

5@ -1 =t
Sz =1) =2
£ -1) ==
fe - =z

fix(2, =1)=6.



!
papmy wywo. Flo

Bee i
(opmyie (2) Moy uaeM HCKOMOE pa3fioweHHe
S ) =243 (x=2)+(r+1)+(x—2)*—
—(x—z)(y+1)+(y+1)’+1x 2)% &
nmep 2. Pasnoxsrs mo dopmyne Tenwoyn B oXpecTHOCTH
Touxn (1, 1) /IO WNEMOB 2-TO MOPSNKA BKMEOUHTCBHO (YHKINTO
Sl )=y
= Hwveem f(1.1})=1 Buvmcimm wacrumic npoussommwie 1-ro M 2-ro
nopaaka gamnoii GyHKWIM ¥ ux suavenks B Touke (1, 1)
Silx, y) =y iny,
flx y) =xp !
Fie(x, )=y In v,
Lo y)=r"(xIny+1),
Sl y)=x(x=1)y2
To dopmyre (2) monyumnt
flx, ) =140 =D+ x—1){y -1)+o(p?)
e p=/l=DTH=1)%

7.177. Paznoxuts f(X-+h, y+k) 10 uensiM NONOKATEIHHEIM
crerensvt h n k, ecmm f(x, y)=xy%.

7.178. Haiitu b; it f(x, )=

—x242xy 4337 —6x—2r—4 nupH ucpexome OT 3mavemi
—2, y=1 k 3HavewwsM x;=—2+4h, y;=1+k.
7.179. ®ynxuuo f(x, 3—2y*+3x)y pasnoxuts mo Gop-
myvre Teiitopa B okpecTHOCTH TOMKH (2, 1).

7.180. Paznoxuts f(x+h, y+k, z+1) 0o uenbiM nOnoXnTCL-
oM cremensM kb, k. I ecw f(x.y, z)=x?+2?+3z7 +xp—
—2yz+3x—y—4z+1.

7.181. Oywxumo f(x, y, z)=x2+)?+22—2(xy+xz+yz) pas-
nokuth o dopmyne Teitnopa B okpecthocts Touxku (1, —1, 2).

T.1R2. Pasnoxurs no dopmyne Maksnopena no unesos 3-ro
nopsiiKa BKmoYMTeTEHO ynKIMIo f(X, y)=e’cosx.

7.183. Pasnoxuth 1o ¢opmyne Makiopera A0 'LICHOB 4-ro
mopsiTra PXmOuATENbHO dyRkmo f(x. y)=sinxshy.

7.184. Paznoxnte mo d¢opmyne Teisiopa B OKpecTHOCTH
Touku (1, 1) fo wneHoB 3-ro mOpsAKa BKMOYATENbHO (yNKIUIO
Tx. y)=y/x.

7.185. Paznoxurs 1o Gopmysne Teiinopa B OKpecTHOCTH
7ok (1, 1, 0) KO WICHOB 2-TO MOPSAKA BKTIOYUTENBHO (hyHKUHIO
(x5, z)=In(xy+2?)

186. Paznoxnte mo dopmyne Teiinopa B OKpecTHOCTH
Touxw (1, 1) RO 4MeHOB 2-TO TOPAiKA BKJIOYATENbHO HESBHYIO
o P 224 3yz—4x=0.




Mym Mmkmm mxms u=f(P) meer saxcusym (sti-
HUAY 44) & m Hxﬂ I’o( ecrm cymccnayu Taxnu OKpECTHOCTH

TouKkH Po, AUt ; x,) KOTOPOil. OTAWIHEX oT TOWKH
P munionumerdy nepanencrno (o} 37 (P) (cnnTmcwumn F(Po)</(P).
MaKCHMYM HIH\MHIIMYM  (DYHKIIIN HATHBACTCS €& OKCIIPEMYMOM.

Heobxongmoe ychonne axoTpemywa, Ecu dugpipepen-
#(P) nocruraer okcrpemyma B Touke Po, TO B 3TOM

]
AA(Po)=0 ans seex k=1,2, .., n &)

i _df(Po, Axy, ..., Ax,)=0 TOXTECTBENHO OTHOCHTCHBHO Axy, .., AX,.
X, 8 SOTOPUX SMTOINECTCR yCNoRa (3), HasmiBatoTCR crayy-
cnaprvs Touxami ysxunn u=f(P). Takim 06pazom, ecu Po— TouKa
okcTpemyma _dymamm w—f(P), To nuGo Po- -CTANMOHAPHAS TOWKA,
6o & arofi Towke qvHK enngbepenLMpyeMa
Rocratoumue ycxonns >xcrpemyma. Myem Po(x. ..
<y Xp)— CTRUMORAPHAS To-na vkt u={(P). mpusem ra d)yﬂlmml
naa;«am Touku Py M Bee
ec BIOPHE WACTHRIE ernoiinas m:npe hBHL B TOWKe Po Tora
1) ecan sropoii mddepenswan d*u(Po. Axy, ..., AX,) ¥ax ¢y uKims
+ - AX, mMCeT ToOCTOSHMME JMAK NDH BCCBOIMOXMBIY HGOpax
aasennit Axy. ..., Ax, HC PaBHBIX OAHOBpEMeHHO YO, TO (yHKIUR
u={(P) WweeT B TOMXe Py OKCTPEMYM, A HVENHO— MAKCHMYM npH
d*u(Po, Ax,‘ . AG)<0 1 Mummym npy d?u(Po, Axy, ... Ax,
2) ccmn um,. Axy, ..., Ax,, sonseTcs mal«mcpcvvemmﬁ d))w'w.m:ﬁ

anasenia, T0 10 s Py e SEmscTe TomoM STy Gy wef ()
3) eom

d*u(Po. Axy. ., Ax,)>0 wmn d*u(Po. Axy. -... Ax,)< 0. npn-
weM CYITCCTRYIOT  Takke uaécpu wasicmit He paBnbix
ORORpeMERRY Ty, 5 XOTOpE GG EOporo AAbbECeATHRT

Jias
ofpamaetcs B l‘l{"n. o (]\ym(lmq u={(P) B Touke Py MOXET WMeTh
IKCTPEMYM, MO MOKCT U T MMCTh €ro (B 3TOM Clywae JUIS BLEACHeNHs
BOMPOCA TPEGYCTCH NONONKITENBHOC HCCIENOBAHME).

B vacTHOM Ciytiae QyHKIMH TRYX NEPEVEHHBIX NIOCTATOUHBIE YCIOBAS
IKCTpEMyMa MOXHO CHOPMYTHPOBATS  Crieyoutiy  obpasont. ITycTs
Po(%o, vo)- cTaumonapnas Touxa Gywetmm z—f(x,y). TpHiem oTa
Gysxims gBaghi  JuddeperimpyeMa B HEKOTOPOR OKPECTHOCTH TOMKM
Py u BCe e¢ BTOpHiE YACTHHIE NMPOWIBOJUILIC NEMPEPHIBHEI B Touke Py
Beesiem obowavenns:

A=filxo, o) B=f5lx0, ), C=fi(%o. yo)

D=AC~B*.

Torna:
1) ccm D>0, 10 dywkums z=7(x, y) umeer B_TOUKC PoXo- Yo
SKCTPeMYM, A JMeno —Makcunym Tpi A<0 (C<0) i vy rpu
A>0

2) com n<0 1o CIpRy b oK Pa(xo- vo) OTCYTCTBYET;

3) ccm D=0, To TPEOYCTCH JIONOMHMTENLHOC MCCTICHOBANTE.
HpHMep 3. Hocanoma, 1 IKCTPEMYM by HKIHIO

z=x" 4y 3xy.
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< HajijeM SacThbie mpom3Bofmme |0 mopska m coctafina ccTemy
ypassenuii Buga (3):

az__ 2 ) S 2 -
o3 (x—y)=0. 6}1»3(, —x)=0.

Pemast cucremy, naiiieM e cTauMonapHbie TOYKH]
P(0,0) u Py(1,1)
HaiijieM vacTibie NpOM3BOjHME 2-T0 HOPAIKA:
8%z 2%z a*
@
3atem coctapim muckprmumant D=AC—B? s kaxuofl CTANMOHAPHOi

o
Tl Towu Py

=6x,

Crenonatentuto, xcrpeuyva B Towe Py wer
P,

JAnsi TouKs
PRI 2%z
Tailn oxayle
oz
C:-_? r:lv, D=36-9>0, A4>0.
N

CrenoBaTemsno, B Towke P, (ByHKUHS MMECT MHRAMYM, PaBHGi

=1+1-3 1

M Toro urobe ycTanom‘m THI CTAIMOHAPHOH TOUKH, Her HCoO-
BHINC TPUIMAK, CBSIAHMBI
¢ oupehensiioy arakon D' 4, JocTToume HenoCpeCTReHHO He-
cleioBaTh 3Hak Broporo jmbdepentmanra xak KpaapaTanon (Gopmbl
dx u dy, PCHOEIYR METON BhIETeHH TIOMIOTO KaAApaTa. Tax, HAUDHMED,
AT CTAUMOHAPHOH TOMKM Py MMeeM:

d?z(Py; dx, d,»):bdxz~3¢vdy+6dy1:6(¢v~Zay)’+?dy’,
omkya cpasy s, 1T mpi moBHIX dx 1 dy, He paBHbIX onHospcMcnﬂo
nymo, d*z>0 u, crenoBaTeNbHo, P, —TOWKA MHHHMyMa. o>
Haiitn 3Kc1peMyMLl GyHKIMi IBYX FEPEMCHHBIX:
7.187. z=x +xy+y —3x—6y.
7.188. z=xy (lv.x 8 (.x>0 »>0).
x2—x343p? +4y.




7.190.

=y 242 (x>0, y>0).

x v
7091 zXx?+y?—2Inx—18lny (x>0, y>0).
7.192. 34+3xp2—15x—12y.
7193 z=2x*—xy? +5x2+y%
7494, z=(2%+)?)e 0. 195, z=2-3/xT+y2
Haiitu BKC'I‘(;EM)’MH yHKumii  TpexX MEpEeMEHHbIX:
7.196. u=x*+y*+z2—4x+6y—2z.
7497, u=xy’z3(1-x—2y—3z) (x>0, y>0, z>0).

z 2
7498, u=x+ 474>,
T2

Haiitn akctp ¢ iz, & HESIBHO:
7.199%. x2+y? 422 +4x—2y—4z—7=0.
7.200. 2x2+2y* 4 2% +8yz—z+8=0.

3. Venosmuii okcrpemym.  ®ynkuus  u=f(P)=f(x1, .. X,) Hmeer
yeaoeuvin saxcusiym (ycaogusiii sinumys) B 1ouke Po(x$, ..., x0), ccm
CyIIECTBYET Takas OKPCCTHOCTb Toukd Pg, JUIs BCeX Towek P XoTopoi
(P#P,), YNOB.ICTEODSIOUWN ypasHenus s C6A3U

O(P)=¢a(xty s Xa) =0 (k=12 om: m<n),
£(Po)>f(P) S(Po)<f(P).
3a7a%a_HAXOK/IEHHs! YCTOBHOIO JKCTPEMYMa CBONMICS K HCCIeNoBa-
Hwo na oObmHME IKCTpeMyM dhywiias Jazpaioia

(%o T Ty oo )= s X+ 5 Ml o

e (k=1,2, ... m) nas
ycnosus 9 cn-
CTCMOR n+m ypasiicnuii

L(P)
wp_,
ax,
o(P)=0 (k=12 ...m),
M3 KOTOPOW MOryT OHITH HailZeHbl HEM3BECTHBIC
0,09, A

X —KOOp/MHATH TONKH, B KOTOPOH BOSMOKeH YCTIOBHBI

1,2, .0n),
@

x%.

e x§,
IKCTPEMYM.

JlOCTATONHKE YCTOBUS YCOBHOTO HKCTPEMyMA CAS3ANBI C HAYWEHMeM
amaka 20 anddepemwana dymcuun Jlarpamka  d?L(xS, .., x9,
AL, oy A, dy, o dX,) TR KANION CHCTEMB  SHauenuil X,
AS. monmyaenwol ms (4) mpn ycnosum, wro dxs, dxa,
YHOBJICTEOPSIOT ypaBHEHHSM

3 i (x5,

e R = k=1,2 ., s,
TR0 k=2 ) ©



mpu dxi+dxi+ ... +dx? #0 A umenno, Gyukumsi f(P) uveer YCIOBHbif
MaKCHMYM B TOUKE Py (xS, .., x0), €cmu JUIs BCCBOIMONHEIX 3HAMEHMi
/X1, vy Xy, YAOBNCTBOPSIOUINX YCAOBHEM (5) M HE PaBHLY OHOBPEMEHHO
Hyno, BHIIOJIHACTCS  HEPABCHCTRO AL (x%,/0 %0, 28, . 00,
dx)<0, W yCaoBumE MuuHMyM, ecnd mpy FTHK  yCAOBHSX
o x8 A9 LA dxy, ..., dx,)>0.

B cnywae dynxaom z=f(x, ¥) IpH  ypabHeHuu/ cBS3M @ (x, y)=0

ymxums Jlarpanka HMeST BuZ

L(x 3 M=f(x )32
Cucrema (4) COCTOMT W3 Tpex ypaBHeH:]

ot »),

oL aL
=0, —=0, @, =0
ax oy
Tlycts Po(Xo, yo) ho—0BO0C 3 pewichuit 5TOf CHCTCMBI H
o ®%(Po) 93 (Po)

= 9k(P) Lia(Po,ho) LIy (Po, o)
@3(Po)  L5,(Po, 2o} L3, (Po- o)
Ecim A<0, 70 dynkuns z=f(¥, y) umcer 5 10uxe Po(Xo, yo)
YCIOBHbI MaKCHMYM; €CilK A>U —7T0 yCHORHBIF MiHHMYM.
Tpumcp 4. Haimn ycnopsmiit kcipemym Gynkiums 2=x-+2y mpu

< Cocranim ymkio Jarpasxa:
L(x, y. )=x+2y+A(x?+y2=5).

oL oL
Hmeem =142, ;~z+n,’
ox
Cuchonta ypamnenads () npumingacr mx
142Ax=0,
2423y=0,
x24y?=5.
1
Cucrema umeet Jipa pewicnms: xy=-—1, y=—2, A,:E; x=1,
1 L L
32=2, ha=—. Tak Kak =0, S5=20, TO
z B

dL=21(dx? +dy?).
1
Ipa =5 d*L>0. TMo3toMy GYHKIHS MMEST YCJIOBHRI MEsHMyM

B Touke Py(—~1, —2) B Zaa=—5. Ipr %

_% J2L.<0. Tosromy
GYHIGWS MMeeT YCIOBHH MakcaMyM B Touke Py(1,2) M Zgu=S5.
Vinn mhave:
Q% y)=x*+y’-5,
Ox=2% @;=2y, @u—1, =D=-2, @(=1, =2=—4,

L

1
L Lh=0, Li=1 mpun A=,
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Cea0Ba. mﬂbh&

-2 -4
1 0|=20>0,
[

T Qynkuna aber scrosmmh mmmmyM B TosKe Py(—1, —2).
Ananorsyso i touka Py (l.2)

|0 2 4
— 1 0|=—20<0,
4 0 -1

T.e. £5(l, 2)—704Ka YCIOBHOrO MaKCHMyma. D>

HaifiTi ycnoBHbIe 3KCTpeMyMBI (yRKIIIL:
7.20L z=x2+4y?—xy+x+y—4 npu x+y+3=0.

11
7.202. z=-—+- mpn x+y=2.
x'y

7203, z=222% o x2ay2=t,
V2
. 7.204. z=xy® npr x+2y=1A

7.205. 2x-+) upn x*4y? ;l
7.206. u=2x+y—2z mpE x +y +z 36.
2

7207 u=x?+y2+2> npn %+ 5
7.208. u=xy?z* mpu x+2y+3z=12 (x>0, y>0, z>0).
7.209. u=xyz mpH x+y+z=4, xp+yz+zx=5.

7.210%. Jlokasath ECpaBCHCTBO

Byt (xry+z)
: R B e

ecn x>0, y>0, z>0.

4. HanGomee  maumensiee navemm gywsn. Ecun ywxims
/(P) nuddepenuvpyema B OrpancHHON 3aMKHYTOM 0BAACTH, TO ONA
0CTHIAET CBOSTO HAaMBOMLILErO (HAMMEHBILErO) HAYCHHS WIH B CTai-
OHApHO TOMKS WIM B rpamWIHOIl TOUKe OGTACTH.

Dpumcp 5. Hakiu nauGonbinee u HauMeHbIIee Suatenus GynKImm
z=x 43 —3xy B obmactn

0<x<2, -I<y<2,

< [lainas 0BIACTY. —— IPAMOYTOTLHMK.

1) HaitaeM CTALMOHAPHMIE TONKE (CM. npnMep 3): Py (0, 0) n Py (1, 1).
Buauckus QyHKUMM B ITMX Toukax: z,=0,

2) Vcerienyem yHKIHIO g TpAMIIEX b Yy

a) Npn x=0 mMeem z=p>. 37a (yHKIMS MOHOTOHHO BOSPACTAET
H Ha KOHNAX OTpeska [— 12] NPHHAMACT 3HAYCHHS: Z]ym—y=—1,

2]y, =8.
i £y



6) Tpn x=2 umeem z=8+y* —65. Haiinom swascrus 7108 (yuxtum
B L'ranuundplmu TouKe W Ha KOHUaX OTpeska [—1, 2]. Mmoem z'=3y2—6,

npu y?=2, win, B Jakkofl o6tactu, i y=1/2; 2, =8+2./2~
—6,/2=8-4/2; z|,- ,=13, Zlye =4
S—143x u 2’
—1 5o z|

©) Mpu y=2 mvcem z=x>+8—6x; 7
leey3=8—=4/2; zli-o=8, zl.-2=6.

3) Sramuman yee rainetinie Sascnna gy, KTON, 110

x243>0. Oymauns
13

x?~6; z'=0 npu x=4/2;

Zyae=13 B T04Ke (2. —1); Zewme=—1 B TOUKAX (1, 1) u (0, —1).
Mpumep 6. [pn Kakix PASMCPAX OTKPLITAA NPAMOYTONLHAR FaMa
samol V umeer naomanb n.

Haiivu ary niomaas.

< Banma umeeT GOPMy HPNMOYTObHOMO Mapanienenurena. IycTb ero
%

HaMepenus paBubl X, ¥, z. Tak xax obbem V=xyz sapam, 10 r=—
x

lnomas MOBEPXHOCTH BaHHLI PaBHA

v 11
S=5(x, =20z 4y +xv=2(x+y) 7+xy:2V(—+—)+xy.
Xy yox
3ajiaua CBOMMTCH K HAXOKICHUIO MHFHMyMa (ymkupn S(X, y), nputem
no cmeicny 3aj@aum x>0,

Penias cuctemy ypansennii

Sy

Sy )=

Satx=0.

HAXO/IHM  CTALMOHAPHYIO TOUKY AQ:)/,,:{fZV. TpoBepiM BLINONHEHHE
JOCTATOUHBIX YCHIOBHI MHBHMYMa:

av
Skl n)=13 Sh =l S y=75

CaepoBatenbHo,
A=85.(/2V, Y2V)=2, B=S},(}2V,32V)
C=8},(}/2V,{/2V)=2, D=4C—B*=4a—1>0, 4>0.

Vhak, Qynsuus S(x, y) HMeeT MHHMMYM Tpn x=y=3/2F; Torma
v 32

1 1
S =2V | —=+—= | +3/4V2=3 /272
(i/i_V {/ZV)

7.211. Haiitu namGonbiuce 3Hauenue QyHKmM z=x—2y+5
B obnacrax:

a) x>0, y=0, x+y<l;

6) x<0, y>0, y—x<I.
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7 2]1 Haiii 6 u

x24y2—xy—x—y B obnactu x>0, y>0, x+y 3

7.213. Haiitn nant b4 (%
z=xy B obmactu x%+y%<l.

7.214. Haiitu u dy

2 B obnacty x2+y2<l

7.215. TlpeacTaBiTh NOMOXHTCABHOC YUCIO ¢ B BUAC MPOMS3-
BEJICHNsA HCTHIPEX TONOKHTCILHLX COMHOXHTENCH TaK, HTOOB!
CyMMa MX OOpAaTHBIX BEMMMH OhUla HAMMEHBLICH.

7.216. U3 Bcex MpsIMOYrONBHBIX MAPAJUICACHHIICNOB, HMC-
IOMHX JAHAYO cyMMy namu peGep 124. waiiTi mapasienensmnen
¢ HaubonemmM 06BeMOM.

7.217. Hality NpAMOYTONbHLI Napaicicnunen ¢ JUIKHONH
smarouamy d, uMcrolmii Haubonpluuit 0GBem.

7.218. BHYTpH 4eTHIpEXYrONLHAKA HANTH TOYKY, CyMMa KBAL-
PATOB paccTosuuii KOTOpOH OT Bepuuui GbUia Obl HAMMEHBILEH.

7.219. B noaymap pamuyca R BOHMCATH [PSMOY! OJBHELH
napaulenenines Haubonplliero obbema.

7.220. B mpsamoit KpyroBo#l KOHYC C palMycOM OCHOBAMHS
R u Buicotolt H BmicaTh NPAMOYrONBHBIA NApasenenunesn
HanGobiero obBema,

7.221. VI3 BCex TPEYronbHHKOB ¢ OCHOBAHMEM d H YIJIOM
o NpH BCPINKHC HANTH TPEYTOMBHHK C HAHOGONBIICH ITOMANBIO.

7.222*% Ha ommince x2+9y2=9 waitru Touku, wauGonce
¥ HaMMCHES YHaNCHHBIC OT mpsmol 4x-+9y=16.

7.223* Ha omwmmee x?+4y?= Jaupl  ABE  TOWKH
,1(—\,6‘ 0,5) u B(l, \/5/2). Ha TOM >e 3/Mrce HalTH TaKyro
1peThio Touky C, 4T0OBI Tpeyronbuuk ABC mMen HanGoOnbIIyIO
TUTOIIATh.

7.224. OnpenenuTh HAPYXHBIE Pa3sMEphl 3AKPHITOTO  SIUKA
€ 3ajaHBON TOJUMHON CTCHOK & M EMKOCTHIO (BHYTpEHHeil)
V taK, 4ToGbl HA €rO U3TOTORJICHUE GHLIO 3aTPAUCHO HAHMCHBILCE
KOJTHYECTBO MATEPHATA.

7.225. Ha TUIOCKOCTH [aHBl N MaTEPHANBHBIX  TOYEK
Py(xy, ¥1), P2(X2, ¥2), ey Py(Xs, Yu) © MACCAMH, COOTBETCTBEHHO
PABHLIMH /My, My, ..., M,. TIpM KakOM nonoxcHud ToukH P(x, y)
MOMCHT HHCPUMH CHCTCMBl OTHOCHTCILHO TOwkHM P GymeT ma-
MMEHBITIM?

7.226%. Toukn A m B pacmionoXeus! B pa3MI4HBIX ONTHYECKAX
cpe/iax, OTAEEHHBIX OHA OT APYTOl IiockocThio Ay By (puc. 61).
CKOpOCTB PACIPOCTPAHCHMS CBETA B MEpPBO Cpele paBHA Uy,
BO BIOpOWH-  0y. I‘lom.xyncb npunnoM @depma, COTTAcHO KO-
TOpOMY Jyd  pacny BIOML TOM JMHHH
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Puc 61 Puc. 62

AMB, s NPOXOXUEHHS KOTOPOH TpeOyeTcss MHHMMYM BpEMeERH,
BBIBECTH 3aKOH TPEOMIICHHA CBETOBOTO JIVYA.

7.227. Toms3ysce npunuunom @cpma. BBIBCCTH 3aKOH OT-
PAXKCHHA CBETOBOrO Jiyya OT IUTOCKOCTH B OJHOPOIHON cpene
(puc. 62).

7.228*. Ecnu B 3NEKTPHUCCKOHN LICTH, HMCIOMICH COMPOTHI
nere R, Teder Tok I, TO BO TeINa, ocs
B CoAUMLY BpEMEHH, mponopunonamsHo [2R. Onpenemuts,
Kak cJcmyeT pa3BeTBuTb TOK J wa Toxu Iy, Iy, ..,1, mpu
TOMOINH M TPOBOZIOS, COMPOTHBICHHS KOTOPBIX Ry, Ri, ..., Ry,
4TOGH BHIJENCHHE TEIUIA GblnO HAWMENBLIIMM.

5. T “acTHbX Ke
M 10cKkoCHbO K TIORCPXHOCTH B ce TOKe Mo (m0uca Kacanun) HasHBaCTCH
TIOCKOCTH, B cefe nee K KDHEBIM,
Ha TOBEPXHOCTH Hepe3 9Ty TOMKY.
He x ™ TIPSIM

n Spen oy xecann.
FCiln yPABHCHHE HIOBEPXHOCTH WMEET B

F(x, y. 2)=0.
T0 ypaBHEHWE KACATCTBHON INOCKOCTH B TOMKe Mo (Xo, Vo Zo) €CTH
F3(x0, yo, 20)(x—Xo)+ Fy (xo. yo, Zo)(y—yo) +

+FL0xa, yo, 20)(z—20)=0.  (5)
Vpannerins HOPMAIH.

X—xo

y=yo z
Fi(xo, ¥0. 20)  Fy(x0. Yo, o)  Fi(¥o- yo, Zo)
B crywac 3a7amns MOREPXHOCTH B SBHOW opMe
z=f(x, »)
YpuBHeHHE KACATCNbHON TIOCKOCTH B TOUKC Mo(xo0, yo, Zo) HMEST BUI
2=20=/x(Xo. o)X —Xo)+f (X0, yo) (—¥o)
a ypaBHewus HOpMaiH

Zo

©

7“) Z—zp
7z (Xuv}’n) ooy —1°
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Tpnmep 7, Haffu ypaseerns sacavensnol maockocTs i Hopyaite
k nerepxuoctd x2+2v2—3z2 4 xy+yz—2xz+16=0 B Touke M(I, 2. 3).
< OBoauaums vepes F(x, y.z) NeBYIO MaCTh YPABHCHHS IOBEDXHOCTH,
HalijleM YacTHbit MPOWBOMBE H X 3HAYCHUA B TOYK R

2

Fi(x y, 2)=2x+y—2z,  Fi(l,2.3)=
Fy(x, y, D)=dy+x+z, F(1.2, =12
Fi(ey )= —6z+y-2x, Fi(1,2,3

Tlo dopmynam (5) w (6) mmeem
—2(x= D)+ 12(y=2)—18(z=3)=0, wm x—6y+9z—16=0

— YPABHCHHC KACATCNBHOM 1LI0CKOCTH,

-2 =Ty

— ypasHcHMA HopMaH. B
Ocaboii moeii maockoii xpumoit f (x,

M (g, o), KoTopoit
wermih:

»)=0 nassmactes Towka
cucreme 1pex ypan-

S G0, y0)=0. f (%0, ¥0)=0. (X0, yo)=0. (U}

Mycrs Bemonkers yciosus (7), mcia

A=[(x0, Yo), B=F3 (30, o) €=/} (%0, ¥0)

He BCe paBHE! Hymo M A=AC—B? Torma:

a) ccm A>0. To M—uzomposannas mouka_ (puc. 63).

6) e A<0, T0 M— ysen (dsoimas mouxa) (puc 64).

B) e A=0, T0 M nmb0 mouka eosspama 110 poda (puc. 65)
i 2-20 poda (puc. 66), 76O wsomposannas mouka,
camonpurocrocenis (puc. 67).

oM M M
Puc. 63 Puc. 64 Puc. 65
M
Puc. 66 Puc. 67
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Vrnosoit xoapduumenr k=y kacarenbHOM Kk KpuBOK B ocobon
TOUKE HAXOJMTCS U3 YPABHCHHS
A+2Bk+Ck?=0.

B cyuac WIONMPOBAHHON TOYKM KACATENBHOW HCT, B y3ne—
PASTMUKbIE KACATCTBHLIC, B TOMKE BO3BPATA ¥ TOMKC CAMONDHKOCHORC-
HUS —O/MA OBWAN KACATETLHAA K JBYM BETBRM KDHBOVi.
cu A=0, O AT PeUICHUS BONPOCA O THIE 0COGOM TOSKM o
H3YMMT PACIONOXCHHC TOYCK KPHBOI B HEKOTOPOIi OKDECTHOCTH OC
TOuK.
B ciysae TpaHCUEHASHTHOW KDHROH MOIYT Gbith M HMHbC TUNEI
OCOOBIX FOMEK" y2708ble MOYKU, MOYKU NPEKpaujerus W T. J1.
pumep 8. VcenenosaTh OCOGHE TOWKH KORXOMABI
(x2+y?)(x—a)*— (a>0, b>0)
< OBO3HAYMB NERyIO HACTH ypasertct. sepcs /(x, y), maiinem wacTHbie
NPOH3BOLHLIE M NDHPABHACM WX Hyo:
Silx, p)=2x(x—a)* +2(x—a)(x* +y*)—2b’x=0,
£y »)=2r(x—a)*=0.
Cuctema YPaBHCHMIA MMEET CIIMHCTBCHHOC pCIICHHE Xo=)Yo=
Xpupas umcer oy ocobyto Touky O (0, 0)
HaiijieM BTOpLIC NPOM3BOJTHBIC
Srx(x, )=2((x—a)*+ 2x(x—a)+ x> +3 2+ 2x(x—a)—b?),
[y yy=4y(x—a),
15060 )=2(x—a)’.
BHTHCTHB MX 3HAYERHS B TOWKe O, monydacM
A=2(a*-b?), B=0, C=2a%
A=AC—B*=4a*(a*—b?).

Ecnn a>b, 10 A>0, n 7ouka O—msowponanias (puc. 68). Ecau
a<b, 10 A<G, u Towa O -ysen (puc.69). Ecmm a=b, 10 A=0.
Haiifiem yrmonoi kooQQuImeHT KacatelbHOR

e
2(a2—b?) +2a%k?=0, k=

T. €. KACATENBHAA COBIANAET € OCbi> OX

W3 ypauenus xpusoii nonyuacwm (nps a=b) y N
—a

W, CIIEJIOBATENLHO, KPUBAs CMMMeﬂ)M‘IHa OTHOCHTENLHO ocu Ox (0<x<a;

a<x<2a). Tostomy npm O- Touka Bosspata l-ro  pona

G >

Ozubamoweli cemediomsa naockux Kpuswix HashBaCTCA s (WK
COBOKYIHOCTb  HECKONBKWX JHMHMI), KOTODAS KACACTCS BCCX KPHBEIX
JI@HHOTO CeMCHCTRA, NPUUEM KaXJIas ee TOUKA SBISETCH TOKOF KACQHHA.

Ecim ofiHonapaMeTputeckoe cemelicTBO kpusbix f(x, y, 0)=0 umeer
orubarollyro, TO €¢ YPABHCHMC MOXHO NOMYYHTh M3 CHCTCMBI YPaBHCHHIT

ey, 0)=0, fo(x,y, 0)=0. ®)
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Puc. 68 Puc. 69 Puc. 70

Hckmowan w3 cuctems (8) napamerp o, MOIYMMM YpABHEIME BMZA
D(x. y)=0. Kpm E

Kpusoii. [ HAsl KPMBAS COCTOMT M3 OFH-
GuoWCH H MHOKECTBA OCODBIX TOYCK JRHFOTO COMGHCTRA.

T puwmep 9. Ypanucuue TpACKTODHM ADMKCHEA CHADS/A, BETYILEH-
HOTO M3 TOUKU O ¢ HAYANBLHON CKOPUCIHIO Ug MO YIJIOM O K TOPU3OHTY
(63 yueta cOMpOTHBACHWS BO3MYXa), €CTh

t e
y=xtga-e—s——m.
2v3cos’o
TTpubimas yroa o 3a napame1p, uaifTn OruBaloMyIo BCeX TPACKTOPHIL
CHAPA/IA, PACNONIOKEHHLIX B OJHON M TOW XK€ BEPTMKATBHON ITOCKOCTH.

< Wimeem

flx, ypoo)y=xtgo—s—F———

gx
%, 3, 0)= = 1-*2tga).
Suls, 3, 0) cos?a vZcosPn  cos? u( v%tg)

Cocrasiy cuctemy s (8)

2
gx x x
“5vZcosia’ —(1-E ea)=0.
2v3cos’s’ costo\ v}
u t i cos?a L g'x?
s BTOPOrO ypABHEHUS HOMYHHM: tg=— K == —
POCG YR i L Tig?a gix®+of
[oncrapnss B mepBoc  ypasricHue, HAifieM ypaBHemme —oruGaromes
(napabosa 5mnacnmmu)-
v g %2 +l)u vg gx?

g 2ubg

¥



7.229. HaitTi ypaBHenms Kacd fefbfHoN MIOCKOCTH W HOPMATH
K CJeyIOIMM TIOBEPXHOCTSM B YKA3AHHBIX TOYKAX:

a) z=smxcosy B roukc (m/4, m/4, 1/2);

6) z=e*™ B rouxe (1, m, lse)

7.230. HaifTu paccrossme OT Hasana KOOPAMHAT IO KaCATCIIL-

o x na
HOHM IUIOCKOCTH K IIOBEPXHOCTH Z=yIg — B TOYKC (T’ a, a).
a
7.231. Haditn yomr, rotopuie obpasyer HOpMAaNb K TOBep-

2 o
AHOCTH z=arclg ~ B TOUKS (1. i 3) C OCAMH KOOPIHHAT.
¥

7.232. [lis nosepxuoct z=4x—xy+y? HaiiTH ypaBHeHnue
KACATENLHOH TLIOCKOCTH, TapaenLHOM TIOCKOCTH
Ax+y+2z49=0

7.233. HaiiTu ypaBHEHHS KACATCIBHOMN IUIOCKOCTH K HOpMAami
K CNC/YIOLM TOBPXHOCTSM B YKA3AHHBIX TOWKaX:

a) x(y+z)(xp—2)+8=0 8 Touke (2, 1, 3);

6) 2*=4+2%=8 B Touke (2,2, 1);

B) z?+4z4x?=0 B ToYKax mNepecederms c ockio Oz

7.234. Jas novepxsOCTH x?—z2—2x+6)=4 nailtu ypasue-

xX+2_y z41
HUS HOPMAH, [4paIenbuol MpAMOl —j—==3=——

7.235. Ha noBepxHocTH  x%+2y%+32% +2xy+2xz +4yz=8
HAlTH TOYKH, B KOTOPHIX KACATENBHLIC TUIOCKOCTH MAPAUICITHHBI
KOODIHHATHEIM ILIOCKOCTSIM.

7.236. INokasath, 4TO KACATENbHBIE [TOCKOCTH K MOBEPXHOCTA
X234 y234223= 2% orcexaror ma ocEX xoopmmar OTpesKI,
CyMMa KBAIPATOB XOTOPHIX MOCTOSHHA W paBHA @

7.237. Haiitn ypaBHEHMs KACATCIBHON IITOCKOCTH H HOPMATH
K e M, TapaMeTpyHCCKH, B yKa-
JAHHBIX TOYKAX:

a) x=rcos¢, y=rsing, ciga B roukc (ro, Po);

6) x=ucosv, usinv, z=av B TOuKE (Uo, Vo)-

7.238* Tlop KakMM  YIJIOM  YICPECCKAROTCA  LUTHHAD
x*+y?=a® u runcpbosmmieckuit napaGonows bz=xy B oBmH
TOUKE (Xo, Yo, Z0)?

*, [loxasaTe, 47O CNCAYIOHMC TOBEPXHOCTH TIOMAPHO
OpTOrOHAIBHbI:

a) x24y2+z=2ax u x2+y*+z2=2by;

6) xpz=a® m 222=x*+y>+f(x2—p?);

B) xp=az?, x24y?4zi=b u z234+2x%=c(z2+2y?).

[}

Hccne)xosan. ocof)b'e TOUKH KPUBBIX:

7240 x2+p? =Syt

7.241. y2(a* +x’) X (a 2—x?). 7242 x*+y
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7243, yP=(x—1)%.  7.244, (y—2x2)2=x".
7.245. 4y2=x545x%. 7.246. y =ax2+x3.

7.247. y2=1-e"*. 7.248.
kg *
U =t TS0y
7.251. Haitrn ormGaiomyo cemeficTBa TpsiMblx y=ax+a?

7.252. oruaromyro cemelicTBa TIPAMBIX
xcoso+ysina=p (p=const, p>0).
7.253. Haiftn  orubaiomyro  ccMciicTBa  OKPYXHOCTCH

7.254. Haitrn ormGatomyio cemedicrra napabon y2=2px+p2
7.255. Haittu ornGaronryto cemeficra mapaGon  y=3a’+
+2ax—x2

Xt g2
7.256. Haiitu or cemeficTBa 2 =1
o (-a)?
(I=const).
7.257. Haiitu or ceMeficTBa  OKp: Telf, MpoXo-
AU Yepe3 HAYATIO p T 1 nenTp Ha mapat
y?=4ax.

7.258. Mccrenosats XapakTcp JNMCKPHMHHAHTHBIX — KPHBBIX
cemeicTBa  CIe/IYFOILNK  JTHImit (C—~nepeMchm napamerp):

a) kyGmieckux mapabon y—1=(x—C)*;

6) monyxyGHueckux n.:p.:ﬁon (y— (‘)’—()c )Y

B) napabon Heing (y—1)'=(x—C)%

1) crpodoun (a—x)(y—C)*=x2(a+x).

§4. 1N upeIa WA HAT HHMA

i " nor Mycrs 4ncio a ects
rpubanowcenve mea A Hanpinep, A=/3 u a=1,7 Tlpu a>4 wncio
@ HAIBACTCR MpUBAUNCEIEM 1O UIBWMRY, TPH a< A ~no edocmamy.
Tax, wncno 173 ectb n;msnumnue /3 mo menoctatky, a uicno
1,74 o wibeitky (npubn-
KEHHOTG 4MCTZ) @ OTPECTHETCH PABCHCTROM
A=la—A|
Tlocronbiy Toutioe wicro A 50 NHOrx cryiasx remssecrio. 0
nor A omaxe upu mow woxer
Gurve yrtvi POpAAA TpARL
HY BEpXHUX rpaueli A, abcomoTHoi uurpcmnonu na—mmen,s{ npedenvHoii
dbcomomnoii nozpewaocmeo HA UPaKTHKE 4aCTO 33 NPElENBHYIO 26-
COMOTHYIO IOTPewIHOCT, A, NPHUHMAIOT OJMY M3 BEPXMUX TpaCL
MCET MeCTO  BKTIOUCKHE

Aefa—~A, a+4,],
KOTOpoe  NpHHSTO 3amMchBath B Buge A=a+A,  Hampumep.
V3=1,73211£0.0001.
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O uHena a

Awnanorsuno

Hanpumep, 11 A=y/3 1 a=1,7321 nveenm § -gg—lg‘ 0.

B necsiTHUHOW 3aTucn MHCNA 3nauayedl Yyudpoil WM 3HAKOM HA3HIBA-
ercs moGas wuppa, ormrduas ot wyns Hyims cuwTaercs 3Hauaweid
widpoil B rOM cnyuae, KOrAA OH PACTIONOKEH MEXAY 3HAYAUUIMU
widpamMu WM CTOMT npaBec BCeX 3HAYAIWMX WADP.

Okpyencuuesrs WnCTa RASLIBACTCS 3aMEHA €O HHCIOM C MCHLUIMM
KOMMCCTBOM 3tadaux wibp TIpu OKpyIJleHmH COBIIOAZIOTCS CHEfy-
HOUME TpaBwla:

o gt ovGpacHAENIeY SAQP MeHBLLIE S, TO COXpANSEMbIE
IMAKH OCTABAAIOT 6€3 WIMCHCHUS,;
%) corat megaia orGpscusscntax wigp Gomine S, To nocnTA
e

3) ecmt meppas w3 oﬁpacmacm,.x umbp pasra 5, a
cacaylouwx 3a Hell 1P CCTR OT/AMMHBLIC OT Hys, TO NOCIHEAMMA u3
CORPAMENLIX SIAKOD YDCTUTHRAIOT 1 1

nepBasi U3 OTGpacLBAEMBIX uﬂdvp paBua §, a Bee cueayrouwe
3a meit nmmmx HY:IMH, TO TOCAC/MUH M3 COXPAHSCMBIX JICCHTHUHB
IJHAKOB YBE/MIMBAIOT Ma 1, KOIJA OH HCYETREW, U COXDARSIOT HCH3-
MCHHBIM, KOIZIA OH qermm

Ecm

qucna @ He mpe-
BBIIAET C/AMHHITL pa:pnna BHIPAXACMOTO #-# 3uauawich uudpoin B fe-
CATHUHON 3AMHCH JTOTO UMCTA, TO & HAIBACTCS WUCAOM, UMEIOMUM
" GepIIX K08 € WIUPOKON CHCe Ecri e a6COOTRAS NOTPELIHOCTL
B BbIlUC paspAsa, TO

“HCIO @ wucaom, n_6epHbLX IHAKOE

@ yaxww cmbicae. Tlpu oToM st i it
8, CUIpABEIIUBLY HCPABCHCTBA

NIRRT

COOTBETCTBEHHO B NEPBOM H BO BTOPOM CIywasix; B 06OMX HepapenciBax
k osuauaer mepwyio snauamyto uudpy wumcia a. OGpato, ecTH
¢ a norpeIHoCTL HCPABEHCTBY
1 1
S2(k+1) 10077
TO COOTBETCTBYIOIEC NPUOIDKCHHOE 4HCIO a ¢ TepBoi 3uavameli
wupolt k WMECT n BCPHBIX 3HAKOB B Y3KOM CMBICIC.

7.259. Haiiti mpejensuyro aﬁcumo'myw u DTHDCmeJILHle
TOTPELHOCTH  CIEMYIOLIX
npu u3MepeHnu: a) 23,015 kr; 6) 84,5 om; 5) 25”15'

7.260. Ilpu n3Mepessy IVIMHEI MNyTH NONY4eH pe3ysbTaT
25,2 KM € TOYHOCTHIO JIO 2 M, a TNPH H3MEpeHMH IUTOLIaIH
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(aspodoTockemka) nonyyen pesynbrat 1500 m? ¢ TowroCTLIO 7O
30 M2 BLINMQIMTL NpefesbAyF0 aGCOJIOTHYIO M NPEie/BHYIO
OTHOCHTEJILHYIO TNOrpeNIHOCTH o6oux PC3yJILTATOB.

7.261. Tlpu  u3MepeHmM  AIMEBL ydactka myTw B 10 kM
fomyimiena ounibka B 10 M, a NMpH UIMEPEHHH IMAMETPA Traiiku
B 4 cm pomymena onmbrka B 1 mm. Kakoe u3 3mux jByx
u3Mepenmii Gosee TOTHOE?

7.262. Kagopst mpefenibHble abCONMOTHAS H OTHOCHTCITLHAS
TIOTPEUTHOCTH MUCEN, MOy TpM OKpYTic-
Hua. a) 36,1, 6) 0,08.

7.263. Oxpyrwrs, wicna 29,15 u 3,25 [0 mepBOro AecsTH-
YHOrO 3HAKA IOCJE 3anfTOH.

7.264. Oxpyrnuth umcno 53726 10 THICAYHBIX, O COTHIX
M J0 Jecathix joned. Haifth abcomoTHYIO M OTHOCHTENBHYIO
TOTPEITHOCTH  KaXAOTO M3 ITHX TPEX OKPYTJICHMI.

7.265. OkpyrnuTs O Tpex 3Havaumx Imdp crejyronme
wncna. 0,02025, 1876672, 599983.

7.266. OnpenenuTh YUCIO BEPHLIX 3HAKOB B Y3KOM CMBICKE
H JIaTh COOTBETCT 3ANUCH X HCeN:

a) 413287,51. ecnu mpefenbHas OTHOCHTENBHAS NOrPEIIHOCTL
He mnpesbnuaet 1%;

©) 0,0794, ecnv MpepenbHAS OTHOCHTENLHAN MOTPEINHOCTH He
- npesbinaer 2%.

7.267. Co CcKkONBKHMM  3HAKAMH HYKHO B3STh  4HCIO
ﬁl, uto0bl mpeneibHAs OTHOCHTENbHAs FOTPCHHOCTH HE
npespiniana  1%?

7.268. Co CKONBKHMH 3HAKAMH HYXHO B3ATh wncna In 40
u arctg 2, 4ToOB ®X Mpe/leNbHAs OTHOCHTENEBHAS TOTPEIHOCTH
ne npessmrana 0,1%7?

2 [cicrnus wa npuGapsenmsi g [yt u=/{x1, 23, W Xe)
paceMa obnacTi Gywia,  Torna
nor A, 3waucuns GyHKIm ONpenes-

€TCsl COOTHOUIEHHEM

8-%

Ay m

2

e A, suanchmii cooTneTCT-
T ARMeETon. TLox. TROIECAHON, GTMOGHEHOR, NOTGEIRe
HMEET MECTO. PABCHCTBO

@)

pumep 1. Haifmn
worparsniocti O6ucha Koy pamiyca 7 1 Bucoms e - 150,02
h=19,14005 cm 1 m=3,1
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i
< Unmeem p:}mzh=4498.l om® Vuurmsas, uro r=15, h=19,1, n=3,14
24,=002, A,

e a
02 h=59574 11 L 229355, Tigmonnn Gopmymy W), rongraens
w3 w3

,0016,  saiinem

L Lr%h=1432,5
) 2,5,

TIpCEnbyI0 46COMOTHYIO TIONPEMIROCTE
N
r“ﬂl

A + A.~26 06 cv®

TlpeneibRan OTHOCHTENLKAN TOTPENHOCT, MOXCT Gbilh ONPENICHCHA M3
paseHC1Ba

Tawm oBpazon, v=4498+26.1 cm?. &~

JoKasaTh Clefylowe yTBepKACHHS:

7.269*. Tlpencnbuas aGCOMIOTHAA NOTPEIUNOCTL CYMMLI paBHa
cyMMe TipefielbHbiA abCOMOTHBIX NOTPELIHOCTEH Crdl aCMBIX.

7.270*. TlpepeinbHasi OTHOCH FENbRAs TOTPEIUHOCTh NPOH3Bese-
HHA PABHA CyMMe NPESENbHRX OTHOCHIENBHBIX NOTPEHOCTEH
COMHOKUTENEL.

7.271*. Tlpepentuas O1HOCUTENbHAS NOTPCIUHOCTS /-i CTeme-
HH B n pa3 GOJILIIE DPERSNBHON OTHOCHTEIRHOH NOFPELIHOCTH
OCHOBAHMA.

7.272*. Tpederbasi OTHOCHTENbHAS TOIPENTHOCTH YACTHOTV
paBHa CyMMe NpEAE/LHEIX OTHOCUTENbHLIX NOTPEIIOCTeli Jeit-
MOIO M JIenuTess.

7.273*%. Ilpenenphas aGCOMOTHAs NOTPEINHOCTh A,, NpOM3-
BECHHS. up YAOBNETBOPYET COOTHOMICHWO A, =Ar+Au

TIpouspecTn ykasaHuble AeHCTBHA Ha[ NPMOIMKEHHKIME HHMC-
JIaMH, B KOTOPBIX BCE JICCATHUHBIE 3HAKH SIBIAIOTCS BEPHBLIMU
B Y3KOM CMBCTE:

7.274. 130,6+0,255+1,152244-41,84+4-11,8216.

7.275. 17,83+1,07+1,1-10% 7.276. 153,21 —81,329.

7.271. 61,32—61,31. 7.278. 35,2-1,748.

7.279. 65,3-78.5 7.280. 7.6:2,314.

7.281. 170:5. 7.282. 40,5°. 7.283. /54,71

7.284. [lpy HM3MEHEHHMM pajuyca Kpyra C TOYHOCTBEO [JIO
0,5 cm monywwiocs uucno 12 cm. Haiiti aGcomoTnylo W OTHO-
CHTENILHYIO TOrPeiioCTH TUIOMIAN Kpyra

7.285. OnpefennTs abCOMIOTHYIO NOIPELIEOCTh [ECHTHYHOTO
norapu¢Ma MOOKHTEABHOrO HPHOMIDKEHHOTO 9YHCIA X, BBIMMC-
JIGHHOIO € OTHOCHTEINIBHOM TOIPCIIHOCTEIO 8.
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7.286. C xakoil npegeMmuodt abCOMOTHON NOrPEmHOCTLIO
CICAyel M3MEPHTh CTOPUHBI NPSAMOYIONLHMKR ax4 M 1 bxSM,
4i00Bl ero Wwiowaas S MOXHO GbUIO BBLIMHCHHTH C TOYHOCTBEQ
a0 0,1 M2

S=ub n AS=0,1. Tlpennonaras paBHbIMA Claraemsie B Gop-
wyaz (1), nonysum
u A, A,

A, L, oTkyna Ay

o )

£
ox,
(ipHBUUN

BHEX RARAHHE) TI0MOMy, DEANCISL UACTHME
>

é
pOMIBOHBIC a=4, naiinem, uro
G

01, Ah=%=0.0125,

Pacnipepenan uncno 0,0 B GopMmyre Ui A, MexIdy ABYMS CAT2EMbiMH
He TODOBHY, @ Kak-HHOYIb WAQ4C, MONYMMM JIDYIKC 3HANCHMA 1A
A, 0 Ay, OBCCTICUHBAIONINE, OMHAKV, BC TY e NPE/ICILAYIO ABCOMIOTHYI0
MOrPewIHOCTE. B

7.287. C xakoii abCONIOTHON NOTPEIHOCTHIO CNEAYeT H3Me-
PHUTB CTOPONY X KBajipaTa, 4robbl OUPEJEIHTE TOMAAL 3TOTO
KBagpaTa ¢ TouHOCTHO 0 0,001 M%, ecnn 2 M<x<3 m?

7.288. BpruciMTh IUIOTHOCTH /UOMAHMS, €CHM ATFOMHHUEBBIA
MLMEIP AHAMETPOM 2 CM ¥ BhiCOoToil 11 cM mmeer maccy 93,4 1.
OTHOCHTEbHAS NOTPEUIHOCTh  M3MepeHMst [UMH pasha 001,
a OTHOCHTE/bHAsH MOTPEIUHOCTh ONpeieneH s Maccs! pasHa 0,001.

7.289. C xakoif TOYHOCTHIO CNlenyer ONpeleUThH pPanuyc
ocuopaHMs R u BuicoTy H upnmmapiieckoli Gamks, urobbl ee
BMECTHMOCTL MOXHO OBUIO OTIPCHENMTH C TOYHOCTHIO 40 1%?

7.290. C xaxkoli TOYHOCTBHIO CIENYeT B3ATH UpPHOMKEHHOE
3paucAle Yria x&25, 410051 HalT¥ 3uauchne Sinx C YETHIPLMS
BepHLIMM 3HAKAMH B y3KOM CMbicie?

7.291. C K4KHM YHCJIOM BEpUbIX 3HAKOB B ILMPOKOM CMBICIE
cliclyeT B3sThL 3HAYeHHWe apryMedTa X=X 2, 4ToOBI MONYYHThH
3HadeHue QyHKmM y=e* ¢ rouHocteio go 0,0017

7.292. C KakeM 9UCIIOM BEpHBIX 3HAKOB JOJKEH ObITh
usBecTen cpoGomunti wien ypapuenust x2—2x+1g2=0, urobbr
TONYYHTH KOPHH DTONO YPABHENUS C YETHPBMs BCPHBIMU 3HAKAMHU
B YIKOM CMbIcIe?

7.293. TpebGyeTcsi M3MEPHTL C TOYHOCTHIO B 1% Iwiom@aas
GOKOBOH HOBEPXHOCTH YCEYECHHOTO KOHYCA, PajiyChi OCHOBaHMIT
xotopoio ¥2M u &1M, a obpasyromas =5m. C kakoi
TOYHOCTRHIO HYKHO [l 3TOrO H3MEPUTh PALMYCHl H 06PA3YIOLIyIO
M CO CKOJBKHMH 3HAKAMH HYXHO B3STh 4HCNO 77



OTBETbBI

Taasa 1

L1 TipuGmoxenve ¢ memoctarkom 0,1; 010; 0,101, TipnGmuennc

11 901 2183

£ t 02 00k 0102 1.2 i == _—

¢ wburxom: 02 0. 0,102. }z a)‘ RE) 19800
1 1 1\e; (1\isg

LIL. logy 3> 108,135 e () 7=(5 113, |Og|u¢,25>l_

L19. {—1,0f. 120. &5 121 {0,2}. 122 (-o0,2])

x\]}ﬂs.m«,). 124, (3,4) 125 [1-/17. —14/5).

13 —/5 5+/5
= U(szl/f, f,z,_), 127, (—o0, ~1].128. ) {1, 2}
<{1,2, {1, 2 3}}; 6) oGe 3anucy pepiw. 119. _.0 1, 2) 1.30. A={1}
131 A={1,2.3,4). 132 4=(-2. . 133, 4={1.2,3}.
134, A={r)3, 7, 3n/3, 2n]. 1.35. Cu. puc. 7| 1.36 Cw. puc. 72 (rpann
2 3auITpUXOBARHON obnacty ne TpuBajeRuT MHO¥eCTBY). 1.37. Cm
pc. 73. 1.38. Cw. prc. 74 (WTpHXORast Jssis He NPHAA/UIEKKT MHOKECT-
By). 1.39. Cw. prc. 75 (IpaHMNA 3AIITPEXOBARHON 061ACTH He NpHAAT-
nexut_ muoxecpy). 1.40. Touka (2,2) 14L Cwm. puc. 76. 1.42.
puc. 77 (1 pm-xmxa 38![!1‘ BXOBAHHOH oﬁnxcm He TPUHATUIEXHUT MHOXKECTBY)
3 ’i ANB={4); A\B={ S5} B \A={3}. 144.
{2,4,8), 145 (sklkez} 146. 11,2, 4} 4"/ {24k |keN).  1.49.
0,

151.‘2[0 1/4]U[1/£1] t 1 (D}U(I’Z N1 53 [0(1/:3\)(11/4 3/4)‘8)
£Z

Puc. 72 Puc. 73




Puc. 74 Puc. 75

U{1}. 1.60. Z; {—1,0, 1}. 161 {neN|n#3k keN}; . 1.62. {xeR|x=
Z1/n, neN}, {1
1.63. a) Bce Touku aawHOro kpyra; (J: 6) BCC TOYKH KONBIA MCHILY
narmoi ¥0 1 KONUEHTP) BABOE MENLLIETO
. C%; B) BCC TOMKM KDYrd; UCHID Kpyra.
73. a) minX ne cymectByet; maxX=1; 6) [1, +oc) (~—
i 1.74. 1/2; ve cymectayer; 1/2; 0. 1.75. 1; —1; I; —
; 0; 5.

ne cymecrByer. 1.78. He cymecrnyer; ne cymectsyer; 1; 0. 1.79. sup X=
1.83. a) Mcrmmno; 6) noxno; B) wcrumwo; r) joxwo. 1.84. Jlokno.
1.85. Vcrwsmo. 1.86. Jioxno. 187. Metunno. 1.88. Mctunsio. 1.89. Jloxno.
1.90. ) Vcrunnio; 6) mctunno. 1.91. a) Motunno; 6) uCTHNno; b) NOXHO

192 a) f(x)=0; f(xo)#0. 6) f(xo)=0AVx(x#xo=1(x0)#0)

)0,

S (o) £0 (f (xo)=0 A Ix(xxq A J (x)=0)). * B) Txo (/ (x0)=0) A (Vi (x

iiﬁaf(;)(#ég);“ TR AR L U
193, a) IM VxeX (XSﬂl' VM ixeX (x>M). 6) &ms){ /\(sz

zi’:a(;nssxx)ej{g:?f()vﬂxsx (¥<m)). 8) (ImeX) A (VreX [m<x)) Vx'e

¥

Puc. 76 Puc. 77
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1.94. ) 3keZ (n=km); VKEZ (n#km). 6) (21n A 3|n)=6n; (2|nn
A3n)A6Yn (Bameuanne Tak KaK WCXOTHOE BRICKASHBAMNE MC-
Tuuko, TO ero orpunnie noxno.) B) VneN{(n|p=(n=1vn=p)); Ine
eN(ulpa(n#1 ansp))

3
197. =7 tga.

2
2 e t>1,.
—b
o<x<2,
2
a—h _ _atb
<x<——,
2 2

a+h <
——<x<a
7 <x<a

1.99. Spanu=

1
1.100. V:znh(mthzi D=[0, 2R}

101 &) s— ./4R’ 1. p=[0.2R}: & s:4mﬂsin;ms‘;.
D=[0, 7} ® S= 41:R1¢os|3sm g, D=[0. /2.
1.102. 0, —6,4. 1103, —1.0,1,2,4. 1104, 0.a*~1, o>+ 3a*+3a.

+x x 2 x—1 l4x

—3a%+3a=2, 16032 LAOS. 1, o, —=>— = T
at+3a 105. 1, 72 “Zex Tax 2l 1=y
1106, D=(—3, +x), —, +oo). 1107, D=(—cx, 5/2),

E=[0. +o). 1108. D= | [4nk% n2(k+1)2] E=[0.1]. 1.109.

D=[-3/2,5/2], E:[o,k:]‘.dmluo.o U( (u+') <3k+§)).

E=(-w,ln3l. UL Dp=[-1,1]}, E=[0.1}  L12 D=(23).
Ee( - lgg{ 113 D=[-11], E= 0,; . 14 p=[o,2],
E=[1,27). s, p= (s e g,

LY G[1L 2] LIS, G=(—e0, UL
1120, G=(1

Foo) 1116
1119,

—

D 3
U2, + ).
1.124. D,={xeR|x

LI25. Do={1}, D, =(

UlL, +o0), D_=(0, 1). 1131 f(x)=

2 L (=t

LI33. f(x)=sinx 1134, Yernas.
x

1135, Hu vwetnas, mu wewernas. LI36 Hu weruas, sm medcrwas.
1137, Hesernas, 1138, Hi verwas. mm mesernas. 1.139. Heuctnas.
L1, T=2/7. 1142, T=w/2. 1143, Hencpnomriccens. 1.144. Henepr:
onueckas. 1.145. Henepromuseckas. 1.146. T=6m.
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1.147. Eciu a=0, 10 0BpatHas QyRKIMS HC cyuiecTsyet; ecmn a#0,
X~

T ———-—obparnas ¢yuxuus u D=(—o0, +w).
a

1.148. O6patmas y=3/x+1, D=(—cc, +cc). 1149, OBparuas ne
cymectoyer. 1150, Obpamias y=3¢%, D=(—co, +co). LISL. Obparuas
-
y=2log,x, D=(0, +x). 1152 Obparnas y-——ﬁ:, x#—L
)
3 3
g TS O y=yxtl D:[—Z. +m>,
LISS. a)r:anﬁiﬁx, D=[-1,1}; 6) y=n—arcsinx, D=[-1,1].
0

1.154. @) y=—/x+1, D

1156, y={ & <O
T2 x>0

1 i
LIS7. a) y=sarccos(2x—1), D=[0,1); 6) y=n—jaccos(2x—1),

D=[0, 1}; v y=ﬂ+%amcos(2x—l)< p=[0.1].

1159, feg=1—x? gof=(1—x)% 1160. fog=x, x>0; guf=0.
1.161. 1o

x+m, xe[—m, —n/2),
gof={% xe[ mn/2,m/2],
x—m, xe(n/2,m).
1162. fog=0, gof=g. 1.163. a) x; 6) x//T43x%. 1164, f(u)=+/u,
u=x% L165. f(u)=sinu, wu=cosv, . 1.166. f(u)=2" )
i x. 1168 f(u)=sinu, u=2",

v=x2 L167. f(u)=arcsinu, u=e",
2, v=tgt, t=logyx. LI7L. {(gﬂm,

=

1169, flu)=u"'P, u

g+kn) kezp. 1172, {(~1,2), (1, 2). L173. {(%kn, kn)|keZ).
1174, {{kn, T)| keZ}.

1.175. a) Tlpsmas, UPOXOAAWAN HCcPC3 HAYANO KOOPAMHAT M HCE3
Touxy g,z); 6) npsMmas, mapaiensRAX oci OX, UPOXOAAUQS Hepes
ouky (0, —2); B) npsmas, mpoxomAwas uepes Touky (O, —1/3), napas-
TenbHas GUCCEKTpHCE 2-T0 M 4-TO KOOPAMHATHBIX YIJIOB.

1.176. a) TapaGona y=x?, cMcluchHas Baoms ocu Oy Bhm3 na 1;
6) napaGora y=x2, pactsnyras B 2pasa BAonb ocu Oy, CMEIICHBas
BOab ocu Ox BupaBo na l; B) mapaGona y=x? OTpaXcHHAs OT-
HocHTensHO ocm Ox, ckatas BAOML ocm Oy B 2 pasa, CMCICHHAS
BIOM, ocH Ox BACBO HA 2 ¥ BAOJL OCi Oy BROPX Ha 3/2.

1.177. a) Tunepona y=1/x, cvewennas Brosh ocu Oy BAMZ HA
1 n Boms ocw Ox Bupabo na 1; 6) runepbona y=1/x, OTpaxenuas
OTHOCHTENBHO OCH OX, DACTSRYTAS BAOTH oo Oy B 2 pa3i, CMeLEHHAs
spone ocn Oy Baws ma 1/2 u spone ocw Ox Bieso na 1.

1.178. a) Cuuycompa y=sinx, okatas B 2 pa3a BAOAE OCH Ox
W cvcucnmas Bomh ocn Ox BIEBO Ha T/6; 6) cHHycOMpR y=sinx,
OTpaCHNas OTROCHTENbRO 0CH OX, PACTSRYTas B0, ocu O) B 2 pasa,
pacrsnyras BROJE oc Ox B 2pasa W CMCLICHHAas BAOIL ocu Ox
nnpaso wa 2m/3.

13 Tlon pex A. B. Edumosa, B. Il. [ewunosiua, u. 1 385



1179, a) Tanrcucowna y=tgx, pacTsmyras Biois ocu Oy B 3 pasa.
pacTsEyTas BAoAL ocn Ox B 3 pasa I CMewenRas BIONL OCH m
wieso na 3n/4; 6) y=tgx,

x, okaras Boss ocu Oy B 2 pasa, oxaras o ocu Ox B 2 pma
¥ cMeluenHas Baonb ocu Ox Bieso ha 3nf4.

1.180. a) pagu  obparmoit mnrouomupn'wckon ysmaunt
y=arcsinx, pactanyteii BIOTL oCE Oy B 4paw M CMemeHNRI B0
oct Ox mnpaso ma 1; 6) rpadux dynw sin X, OTPAMERHLLH
OTHOCHTENBIO OCH OX, CKAT mn B0 OCH ()y B 3/2 pasa u cMmeueRRm
BOML ocu Ox BieBo Ha 1/2.

LI81. ) Ipagux  oGparnoii  rpucoROMerpiicckoii  dysikun
—arclgx, OTpaXERHbIi OTHOCHTEILHO OCH OX, PACTARYTHIE BIOTL OCH
Dy 'n 5 pasa T omelncinmi wnomh ocH Ox BicR0 1A 5/2; 6) rpaguk
ynKwim y—arctgx, cxahiii BOTL ocm Oy B 5/2 pasa 1 CMEWERNI
Biomb ock Ox BNpaso Ha 6

1.182. 2) [pagux noxasatenwmoii  dymkmun y otpaxennmiii

on Oy u o BIOM, ocH Ox Bupaso ma I
6) rpadux dyNKIm y=2%, GTPAKCHNbII OTHOCUTEHHO ocH Oy, CXATH
oML OCH OX B 2pasa W Cumeuwennsii BAOM, ocu Ox Bupano ma |

1.183. a) Tpaduk norapudmudeckoii Gymxumn y=lgx, cnvemennbit
oM OCH Oy sept 1 1w poms, ocn OX snpaso wa 1/10; 6) rpaduk
dynapn y= ocu Ox, BAOJL
ocu Ov beepx " Ig2 u bnons ocm Ox wiero wa 4.

2%, xe(—o, —2],

L84, y={ 4, xe(-2,2},

2x, xe(2, +ow)

feer 11, xe(—o0, 0],
s I

[ xe(-o0)
1486, }7{):—3)1, xe(0, +o).

1187 y-{ 5(”[_'5)1,%;_ "E(‘ *;]U[Oww).
+

1\* 2 1
(Y2 )
(x+1)’+1, xe(—oo, 1],
(x+1)2=1, xe(l, +oo).
2(x—1), xe(—o, 1],

o, xe(l, +oo).

7

xe(—o0, —2)U[3/2, +c0),

Tx+2

M
—24——, xe(—2,3/2).
2, xe(=2,3/2)

') Beck M Aance KO Beew AHATOTHHNBIM 3A/IRYAM TOrO naparpada
B OTBCTe (AKTHYECKH NPMBOIMTCA TOT DIl MCKOHON GyHKUMH, M3
KOTOPOFO Y€ JIerko NOJyMHTh ee Tpacik.

386



1
l—m, xe(—w, —2),
1
1.191. y= 41—? xe(—2,0],
— ©.
57 xe(0, +w).
1.192. l'lpn xE( oc 0)- npsmas y=—1, npu x€(0, +c0)—npamas
y=1, npu »
1.193. l'lpn xs[n,n+l) neZ,—npamas y
1.194. Tps xefn, n41), nez—npsvas y

2 %1, xe(—w, 0],
1.195. y=
%5 ¥ { L xelo, +o).

3"“+Z xe(—w, —1],
1.196. y= ‘“

2, xe(—1, + ).

x—n.

—_— log,,z(}—x), xe(—o,3),
Y Noga(x—3), xe(3, +oo).
loga(x+1), xe(—1,0],

1.
198520 logales 1), xe(0, + o).

x+;—2kn, xs[lkn»‘— 2%kn+ ] kez,

1199, y= M

2k, xs((zuu)nﬁ/ 2k + )4 )

{{
3x—2kn, xg[u—,(zk,q)}]_ rez
{y —(2k+1)m, xg((zkw 2(I<+1)§),

flms(xAz), xelwn @kenye)

sz(H —), xe((2k+1)m, 2(k+ )m),

_[~arctg(x—1), xe(—o, 1],
B2 Y=Y ety fe1), ts(l +w)
. xe(2%n—", 2t T),
x
1.203. y= 0, X=§+kn, keZ.

—x, xe((2k+l]n712j, (zk+nn+§),
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ctg(x+2). xe| kn—Z, knaZ
g a) ry a3l kez.
1! n 0
—ct = T e4)n-T
] cg(x+4), xe(kn+4.( F1)m 4),

1.205. y:i(l—cosx). 1.206. Otpesox mpsMoit =3t3 xe[-17,3].

1.204. y=

1.207. Ocn xoopawHaT.

1.208. Kpusas, Has
B UepHOFi “eTBCPTH — YacTh napasouu 25
W vacth mapabomst y=(x~1)*—4 r}p of

(x—l}’+4 npu ce(0.3]
1.209. Keanpar ¢ Bepummamu (8 1) ( 1, (2 (0 —1).
1.210. Kpanpar co croposami x=+ |
1211, Kpneasi, cHMMCTpHuRas i Lo veci Koopi-

HRT i GHCCEKTPHCH NEROTO Jf TPETLETO KDAZPANIOD; B OGRACTH G=

_{(:, 2]x>0 ;>n x=y}--nys y=x—1.

Kps

obeux oceit

1
B NEPBOM KBA4JpaHTE NpPH ySEAo’rpc’mK TPAMOR X

npu
i ) x
2 OTpesOK MpRMOH y=1——
77 otpesoK NG
oaas, — 11,2
B
20 2n 7n 8n 13m 14n \—l)
e L216. —, —, —, —, —, ... 21 —= 1218, x,=1
T A6 T T S S S T e 8. x,=1+
2 v
=l 1219 xnzznll. 1220 x, _nms“(" ) 1221 -

=( 1)*2”*1 1222, x=sin” 4')"
1.224. HauGonpumii wieH xs=e¢. 1.225. HauGonvumii wien xo=1/6.
1.226. Hawvenmumii wieh x; 712 1.227. Hanmerpummit wien xg=24.
1.228. Hamvcsumii wien

1229, %) 3450 WmeN{ix,1- 1<A) VA>0 3neN(|x,|>4). 6) vne
euy <x,”|) IneN(x,>X,sy). B) Ve>0 INeN VneN(n>N=|x,—

. 1.223, Hanbomsuuiit wnen x,=4.

—a)<g); 360 YNeN IneN(n>N A |x,—al>¢). 1) VE>0 INeN Vne
eN(n>N={x,|>E), 3E>0 YNeN 3neN(n>N/\\x|<l-) 1) Ve>0
1x,—af<s) >0 v:.su(h - ,e)

1.230. 3) a ) a=0, N=999; 1) a=5/7,
N=3712310 1/3 1232, -5/9 1133 'y 1234 —Jj2, 1. 0.1.236. 0.
1230, o L2380 L2, 3[2. 1240 1.241. 172, 1.242. 1/3.

243.0 1.244. 1. 1245, 1/6 1247 Sntrcs 1148, Tie “mamerer
Lw. He sonsercs 1250, Siensercs. 1251 1/3.3. 1252 0.,/2/2. 1,

=212 1. 1283 wj6, —n/6. 1255, f{x,}=lim x,= lim x,=1,

sup{x,}=2. 1.256. lim x,=inf {x,}=0, Tim x,=1, sup{x,}=5/4. 1257,
TIOCICAOBATEBHOCTS  HEOTDAHMTEHA cBEDXY H CHuay; fim xu=-c0,

e -
limx,=—co. 1258 inf{x,}=—\/3, sup{x}=2./3, limx=-"

T o388



1259, inf{x,}~ -~, sup(x):g, 3 e
3§>0 g)<|x|<5$lf(x)|>f) 1.265. VE>0  33>0
>0 (}‘>Ao|f{1)|<i‘)
()L>A%f(xg>F 1268, Ve>0 35>
Sﬂ<x<§¢!j(x)[<s) 1269, Ve>0  34>0 (Ix|>Aa|/(x)—2|<::).
.270. VE JA>0  (x<—A=f(x)<—E). 1271 VE>0 34>0
(;< A:If%)pb‘ 1272, —2. 1.2713. 2. 1274. —co, 1.275. 0. 1.276.
. min. 1279, 3x2. 1280. 6. 1.281. {a—1)/34>. 1.282.
174. L283. +co. 1.284. n. 1285. 0. 1.286. —1/2. 1.288. 3/5. 1.289. 1/6.
1290. \/2/2. 1291 1/(2/x). 1292.3. 1293. +co. 1294. /2/3.
1.295. \/n. 1.296. m/n. 1zsw 32 1298 3¢/2/2. 1.299. 0. 1.300. 1/2.
1301 —7/4. 1302. 2. 1304, 7/3. 1305, 1/m. 1306. 3/4.
1.307. 2. 1.308. (a®— B*)rz 13»9. 0 13m —a/m 1311 J4 1312,
1. 1313, 0 mput n>m, [ ipn n=m, +co, npn n<m. 1314, 4. 1315. 1/2.
1.316. 25/16.

1.317. < 3amevas. uto

log, (1 +x]
%zlog”(nx)”a W BocTOb30RaB-

s epepumIOCTIIO Gynxem [ {x)=log,x (cm. samasy 1.381), Mowem
! 1+,
samscare: i ~2- )iy log, (l+x)”" og, L (1-+x)'%) =logae. o=

1318. @ (—ﬂella‘rb 3ameny a*—1=
1.319. @ Cuesiats  sameny (l+x)“ 1=y. Torma aln(l+x)=

(1+x) =1 y y In{1+x)

Y x e T x

1.320. €% 1321 ¢! 1.322. ¢ '2. 1.323. ¢ 1.324. 2. 1.325. 1.
1.326. Ina. 1.327. aina. 1.328. 1log«e. 1.329. a—b. 1.330. 1.
LBL 12 132 ¢ 133, 1je. 138, 41, L.

=In(l+y). C

2. 1345, =2, ~2. 1.349. 3/2. 1.

13843 L3S V3. 1356 172 1381 1/
1361, 5,03. 1.362. 1,15. 1.363. 0,88. 1.366. —in 10,
1.369. 2/3. 1370. 8/9. 1371 3 Q: 1372. 3
1375 2/3. 1.376. 2. 1377, 1/6. 1384, 4=3. 1.385.
1387. x,=0, x,=1- Toukn paspwina mTOpOIO po/ld.
TouKa pa:i‘jusd nepso(o posa. 1.389. x=0 —Touka yCTPAHHMOTrO pa;-

prina; f(0)=n. 1.390. x=0 TOUKa ycrpaHEMOrQ paspaina; 1(0)
1391 x=0 -Touka ycrpanumoro paspeisa;  f{0)
X,=—2—Todku paspiisa Broporo poma. 1393, x=0 Touka pasphisa
mepporo  poma. 1394, x=—2 -TOMKa paspiba  NEDROTO  DOJA.
1 Touka paspuiva mepporo poga. 1.396. x=0 —Touxa ycrpa-
HAMOrO paspwsa, f(0)=2; x=<1) TOYKH DA3PIBA BTOPOrO POAA.
1.397. x,=0—rouka ycrpanmmoro pasphiBa, f{0)=—1; x,=1- Touxa
yorpenmisoro paspuiza, 7(1)=0; x;=—1- To%Ka pasphiba BTOpPOro pona.
1.398. x=0— TQUKa YCTPAHHMOIO paapsraa,f(o)ﬂ/z 1399, x=1- Tou-
pasphia TIcpBOro pojta. 1400, x=1- -TOUK PASpHBA TCPBOTO PONA.
.5 mouxa paspema mepporo pona.. 402, xenld— touma
paspbisa nCppoOro popa.
1.408. (V>0 VxpeD 35>0 jx—x(,y<5:.|/(x) —LallsE) A(3e>0
V6>0 3, x"eD(|x —x"1<8 A f(x')=f(x")|>£)). 1411 Pabromepro
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nenpepbipra. 1.412. He smiisercs paBRoMepHo Henpepssmoil. 1.413. Pas
HOMEpHO HenpepLipia. 1.414. He sBISCICH PABHOMCPHO HCNDEPLIBHONL
1.415. Pasnovepro nenpephinna. 1416 He SBASCTCH paBHOMCDHO He-
npepisnoii 1417, He SniseTcs pabHOMEDHO HEMIPEPHIBHOM.

1421 9+7i. 1422, —3+4i. 1423 —4i. U424, —29422i

14 3
1.426. %— LT, i L428. oh 1429 ~24oi 1430 x=2,y=3.
1431 —1/3 =14 1432 z,=1,z 1433 2, =240, 2,=2

3 3
143, 2, =\ +ir. z,=1, (eR. 1435, co57"+m‘n7“. 1.436. Z(cos?-!-

3
i

2

on  6n
1439, costisin. @ O b yron g, y

n noon
yenosamn: pe[0, 2n), cosw:—cosg, sinp=sinz. 1440, cos?ising

1 /3
l.MI.Zcm%(wsltﬁ»isinli). Las @) —ai eV 6) 10-2;
7 17

14
. 1450 TZ' 1451, 3+1 1.453. Crour ma sexrop a (—2, 0)

1.454. C):umr Ha sekTop 4 (3, —1). 1.455. Tosopor Ka yroxn m/2 npotin
yacopoil cTpenks. 1.456. ToBopoT Ha yrom m/4 mo Yacosoii crpenke.
.457. CUMMETPHA OTHOCKTENIBHO Hawaia XOOPAWHAT. 1.458. TomoteTHs
€ ICHTPOM b HavIc KoOpmMHAT U Koxpiuustesrtom k =2. 1.459. TMobopor Ha
YIOJi /4 IPOTHB HACOBOH CTPEITKM € TIOCACAYHOLIEH TOMOTCTUCH C LICHTPOM
» mavaze koopmmmal u koddpdmmentom 1/./2  1.460. Orpaxenic
OTHOCHTEIIBHO JICHCTBHTENBHOR OcH. 1.462. ) CyMM3 KBa/ipaTOR IHAr ORAICH
NapasiesiorpaMMa pabHa CyMMe KBaaToR €r0 CTOPOH. 6) @ Bocnonikso-
barhes Toxneernon a). 1463, Tomynaockoets x >0. 1.464. TMorioca 0<y<1.
1.465. Tlosoca |y|<2. 1.466. BryTpeocts, kpyra pasiyea | ¢ neHtpom
b Havaie koopuHat. 1.467. Oxpfxnccrb x2+(y+1)=4. 1.468. Konbio

MEKJTY OKPYKHOCTSMH Yy: (X-+2)%+ Uaoys (xr2) eyl od (y, e
npumazieRuT  konsuy).  1.469. D={(x, y)|y*>1-2x}. 1470. Ilpsvas

2y + —:0 1.47). Cexrop, orpangyennbit nydamu /, ={(x, y)1y=0, x>0}

ul,= {[x »)ly=x, x>0} (iy% 1, He NPUHALICKUT cexTopy). 1.472. Cekrop,
orpanieHbi nysami fy = {(x, y}|y=x, x <0} nl={(x, y)|y=—x, x<0]

L473. Ocb Ox. 1475, 5¢' ™07 1.476. 1367 #(='s), L7y, se'(omies+e).
\ e i
1478, f50(muted) 1479, o' (3+F). 1480, Zsinge‘i np sin;>0,
. .8 Sy
_zsm;e'("*i) - sing<0. 142 ) e 5 6) 160,20
i !
1485, 32i. 1486, 2. 1457, SI2(1-11/3), 1488, 5. 1490, &) (3 cosg+

+cos3¢); 6) (anq; sin3¢). 149). 4cos®o—3cosp. 1.492. 3sing—

—4sin®¢. 1.491 cos* @ —6cos? psin? p+sin*@.  1.494. 4sin ¢ cos® o—
—4cos g sin® ¢.

200



1.495. Kopm 24 crenchu w3 caummme: z;=1, z=—1, xopun 3-ii

1
o =1, zy=—=Hil" zy=—o— Y i
crenemt w3 cummn 2, =1, 2= —3 37, 23— —3 1Y% xopm 40
CTCNEHH M3 €AMRMIBL z;=1, Z;=1, z3=—1, zg=—1i.
2 2 2
1.496. 1{(14—:’). 1497, _{(I—H‘), 13/2 (1—i). 1498 cos(g+

;29—"1()+ sm(6+ k) k=0,1,..,8 1499, +¥= (1+,J3) 1.500.

o (now\.. (.= T

- =0, 1,2 3. s 10 el

\/Z(ms(u+zk)+zsm(24‘zk)), k=0,1,2,3. 1501 \,/z(cos(4+
w\ . (n .

+»5—k) ' lsm(z'é»?k)). k=0.1.2.3.4. 1502, G\/E(cus(i—sv-) jk).).

2k—1)n

+ism(18+3k>) k=0,1,2,3,4,5  1503. zi/i(cos(%+

. ne  n+l
sin—cos——¢

")),k:o, 1.2.3.4.1505, ——— = 1.506. — .
o 2sing

sin2ng

“+isin

(2k—1)
5

1510, —2+41, —3+i.

L
L

ki 1514, 1, -3,
—142i 1515 (_u\/z)i.\/z (-1— /2)1-: /2. 1516. z,
=+3i  LSI7. +i +/3i 1518 +2i 1.519.
+‘/z"(cosg_m“§), lszo,—w:Js) = é(liiﬁ), ~3/3

1521 +1, i, 1\/'$fx+.)
1522, x= zg—", k=0,1, ..,n—1, rae x=arclga. e FlonoxuTs
a=tgo, x=lgy u ThC TP p i dopmoii Kom-
IL’XCKCHOIO yucsa.
523, (1) (1) (22 1), 157A (22
(z z+l)(z +z+! 1526 +Zz+28 +Zz
+1)27 1528, 2z+5)(z +82+20).

/241)(z? +‘ /24-1). 1.525
LS

4=

1.534. §i. 1.535. *5—-# 5 i 1.536. 1 1.537.0. 1.538. co. 1.539. co.

—si 3 1143
ST B+ 1542 Vhie 1543, ;'. 1544,

1

1540, —

e*(cos2+isin2). 1.553. 0. 1.554. 0. 1.555. iz 1.556. 0. 1.557.

11—z,
391



Cnasa 2
28, 7B=2
)

1 — 1 — = —
=72(+b) MB=;(a~b), MC=~M4, MD=~MB. 2.10. AN=ufa+

+(1—P)b. BN=(op—1)a-+(1—P)b. 2.11. CD=g—p, DE=—p, E
FA=p—gq, AC=p+q, AD=12q,

2y BC=lpitq Ca=—2p-lq 29.Ma-
311- —317 3?« = 37 3ll< d =

-0
2g—p. 213, MM (A4 + BB+
o — ta=b — atb — db—a —

‘). 215. AB=——, BC=—, (D=——, DA=——— .
+CC). 215 AB= 5 BC=p 5 e 1+A‘"+b)

216, ) a=P; 6) AB=——(Bp—q), AC——(ap q) 218 %=5.

a—p

2 3 3
219, s:§p+—q+gr 220. 3p—4g—3r—25=0. 221.0. 224.0,1,2.
225, =p=1 226. a) (—1/2, 1/2, L/2); 6) (1/3,1/3,1/3). 227. (7/10,
30, 2an m (A0 g (1 )—111'1/1) s 4, 21,
230, ) (—— r) C OA=AM+MO=0AB— OM=a(AN+
+ B)— O = {40+ ON ) + B~ OM =040-+4ON +e2ON~-OM. Or-
Gona maxommm AO= slwﬁv— OM Amanormmo paccysias,

Bl
nonysacn AO=" ( ")DM ﬁON 3necs NB=)ON u MC=nOM.

By cumcrsemocr paaumkemm no Gascy TorAa  mmeem
i 1

A 4B 1-p
o = o) gy

1
S Al T 10l

2.30a).

a(l—y) Y(1=o)\ —=(20B—a—p B(l-a)) —=(B(1—7)
23t ”(1 oy’ l—ow) BQ(W' 1—ap ) CQ(fp{'
Zviva

1Py
z:z. a) AC((\/5+1)/2, 1), AD(1, (. f+\)/z) 6) BC((\/5—-1)/2.1).
CD(/5+3)/2. (/5+3)/2), DE(-1,(1—/3)/2).

2.33. a) (2/5,3/5) 6) —9/5. 234. DM(1/2,1/2, —1), 4Q(1/3, 1/3,
1/3). 235 &) |a,1=1/5, aio(—1/1/5,2/./5,0) 6) coslay, j)= z/f
5) X(a)=—19/3: v) npa=Y(a)=0. 2.36. a=—2e. 2.37. a———e,— e,

5975
238, a=—2¢,+e,—ey 239, a) ay(2//13,3//13,0); 6) n—iboc=
—d(3, 1172, 0); 8) a+b—2c=—2j; 1) up,(a—b)=6. 2.40.

(611, 7/11, —6/11). 241 +3./6. 2.42. |p|=/154, cosa=9/./153,
cosP=8/,/154, cosy=3/,/154. 2.43. x=—S5i+10j+10k. 2.44. x=2i+
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+2j+2k. 2.45. x=+5i+ —k. 2.46. a=—1, =4 247. x—f[H»

+7+2%) e x= A(n0+b.)] ay, n  by—oprs h}mﬂ;\aﬂﬂux
abc

yenopcu”n u b 248 ajzz,u=3,y=5. 2.49. s

ba’c ca’h

e ). 250, ) (3. =6, 6 6)(5.5,1);

a*h? +h2c’n a?’ a*b?+b2c*+c? a) Al & o )

B) (—5/5/2, 2 5 251 D(9, — 252. C(é 72) (2, 4

253. 4 6 - s) C(Lo —? 2 (7,0) 'u

2.55. M(0, 1, o) @0 M (s 2) 2.58. (

a (8, —4, —2). 2.59. (v|9 10, —17). @ Passnoxuts BeKTOP OD o
5mcy H3_BKTOPOB m on n OC. 260. (10, =5,0).  Pavioxs,
pexTopor i, j, OA. 2.62. \/182/3

265, ?ll/7.£/7, 18/7]. 265, 5 9 6V —6l; w13 266, a¥ £3)5.
2.67. 15, ;593 2.68. 2n/3. 2.69. 19/5. 270. 1)2.
27 A =nj2, B :arccos%, é :arcms‘:;. 272 (e, &)=m/3. 273,

5
N

4
arceos <. 2.74. 5.

lal=1bl, Zp=1%a s, Je-=
la| __lal |
@ Cravana maiit sekrop AK, tic K—Takas TOMKa OCHOBAHUS, UTO
[4R|=| 4B).
2.77. —13. 2.78. &) 22; 6) —200; 5) 41; 1) \/105; ) 11/3; ¢) 22/7;

lal—1b]

Za+b, DB=a—b.

2.76. DC=

%) cosa=2/3, cosPp=—1/3, cosy=—2/3; 3) —84;/129; w) 11/21.
279. M,(1.0) u M,(6.0) 280.14B|=5.|BC|=5/2,|4CI=

A=n/2, B=C= nj4. 2.81. a) —41/5; 6) 73/7. 2.83. —js 2.84. 4.
S

285. —4/5. 2.87. arccosS/6. 2.88. gx 1/2, —1/2 9. (—3,3,3),
.90. a;=2j, a,=—i+k 291 a)(2/3,2/3, 213) 6)( 5/3,4/3.13)
292 (-2,0,2).

11
293, fi+ii—ik. ® Bexrop a, ,, MMeeT BUL @, o =}i€;+)se;,

rac KoabduuacHTLI A, B A, MOTYT OLITh HalicHBl ¥3 ycTOBHS
NCPICHAMKYNAPHOCTH BEKTOPA @—@,, ¢, TUIOCKOCTH BCKTODOB € M €.

2.94. x'=(x—x) 008 O+(y—yo)sin ¢, P'=—~(x=Xo)smo+(y~
—)o)cos . 2.95. X'=Xmsw+Ys3inw, Y'=—Xsino+ Ycosg, Z'=—Z

296. (=2,/2, 0. 297. a,a,= Y XWX =5XPXP+2XPXP+

'
FOXPXP 2 (XPXP 4 XYPX D) IXPXP+ XOXP) 4 4(XOXP+
FXPXP). 298 a) /3 6) 3./3 B 104/3. 299. [a,.4,]=0, T ¢
a,lla,.
2.100. 1) 2(k—i). 6) 2[a.c]; ®) [a, c]: 1) 3. 2.102. 50[2.
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2.105. a) l[a,b]: 6) —1[11 5] 2.106. &) (=3, 5.7); 6) (—6. 10, t),

B) (~12,20, zs) 2.107. zf 2108. 5 2109, a=—6, p=21. 2.110.
—103/\/26. 2111 J6. 2.112. (~20,7, —11) 2.113.(5,16,7). 2114,
lal=I6 I; bexTOpH! momapHo  mepreRmKynsprel  2.115. _4..
+3,w( um.\/rié cosa=1,,/66, cosp=—4, \/_6% cosy=—7/,/66

2117 f 2118, (=6, —24,8). 2119, (7,5, 1). 2120. a,la,, Gec-

Xoumnte S pemensit. 2.121. (—1/2,0, 1/2).

2.122. Tlosmiics 3nak MWHYC TCPen OMPEACTHTGTCM; B CTyuac
KocoyrozLHOro Gaanca (HOpMyna HEBCpHA.

2.123. @ BLrmCsTs KOODUMHATH! BEKIODOD B 0OEHX SACTAX M ybe-
JUTEGR, MO Ouit pabi. BUUICICHC KOOpIUNAT Y1010 TpOKSOnKTS

Gaswce: opr i  BeKTOpOM

b, ‘opt j newims . TnOGKoCTH sexropon b u

5174 %, 2425, 312 2426, 7. 8) Jenas; 6) npgear: B) npanaﬂ
2.127. a) Her; 6) na. 2.132. 17/2. 2433, 6. 2134, 3./2. 2.1
6) Her. 2.136. 8) —3; 6) npu mobom A 2.138. a) (0, by o), s} (0 x 0)

2.141. a) Z(x+l]+2(y 2)=0. O6iuce yeanhese x+y—1=0. Hop-

MabHOE YPABHEHHE: ——

6) Z{x—2)=0. OBuiee

f f f ﬁ
2=0, npsimas napainenbsa oci Oy. Hopmamswoc ypas-
8) 2(x—1)—(y—1)=0.  Obiuce  ypantcnme:

2

R TENE
. OGuee ypastente: x-+3y—5=0. HopmasbHoe

5 5
P

npsMas napanieska oo Oy. HopMambHoe
—1

ypabeeHye:

6)

ypaBHexe:

ypanwienme: x—1=0; p=1. 5)  —=

. Ofmee ypapnenue: y—I

2 0
paMas ocu Ox. H y=1=0; p=1
e, o
2.143. a) x—;:’ 5 Obinee ypanerc: x—y-+1=0. Hopuamsiioe
1 1 1 1 —1 —1
YpaBHeHHE: ——=X-+—=y——==0; p=—. 6) i‘— L. Obuee ypas-
2 N

N

Henme: x— | =0, IpsMas napauiesia ock Oy. HupMd.leoe ypasHenme:
X=1=0; p=1. s

Obuwee ypapuensie: v—2=0, mpsmas

Ha ocH Ox.

2.144. a) p(M, L)=

6) p(M, LY=1/2, L"
L™ xty+1=0.
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2.145. Tlepecexatotes B Touxe Mo(—3/4. —1/2): cos(Ly. L,)=1/./5.

2.146. Tlepecexatotes » Touke Mq(1, 0); cos(L,, L;)=2/./5. 2.147. Ma-
ensiint;  p(Ly, L;)=+/2/4. 2.148. Mapamensust;  p(L,, Ly)=1/2.
2.14%. Connmaior

2150, o e 127 i

x —1 19
SNTE e T
o P e i

Ly (V264517

1753L T+5F74\/’f

X (- 1) H(—8y/T6— /T (y-2)=0;  ©) (4B = 2—%, (cpy:
S 1 SR

Va2 s 35

zwz. a/./5. 2,153. x+1=0,
—1320. 2.15. 3x—y 3. X
0. 2.158. 3x+y x x
—0. 2.161. 3x—Sy+47=0, 3x—Sy—
0. 2.162. 3x—2y—12=0, 3x— sy+

3x+5y+17:0, 3x+35y

1220 2.163. a) 3x—2y—7=0; 6) x—5r— /g
Sxty—11=0. 2.165. B(l 1), D(=1,3), (:45
(CD): x+1=0, (4D): y—3=0. 2.166. 3x—

+11=0.

2167./545) 3x4+4y+1=0, (BC): 4x— 3,»7 -0, (cn) 3x+dy—

4=0, D;u 3, 32 (1AC Tx+

2.168. x+ly —4y—1=0, x— ;+z 0 2169, @ Orsione-

£M1, L,{ AMCIoT pasubic 3Haku. 2.170. 4x+y+5=0
onsom yriy; ©) KAIBHBIX yriiax.

3y+I0 =0, y— x—

0, Txy—
ity 13

2.17

12x+5y+16 0 .
2.180. a) 2x—y+2z—2=0; 1/,/6; 6) x—y=0, NIOCKOCTH MAPAIIEBHA OCH
Oz 1 nPOXOANT vepe3 Hauano koopmaHaT: 1/./2. 2.18L a) y— 370
6) x+2y—2=0. 2182 a) x—2y—z=0, 6) —x+y+2z—

a) —x+2y—3z-3=0; 0) Zx—2Zy—z+i=0. 2184, a) x+v—3 0

6) 2x—y—1=0. 2.185. Iepccexarotcs, cos(Py, P,

3 o~
pansiensibi, p(P, Py)=——. 2.187. Tlepecexatores, cos(Py, Po)=1/2.
2./6

Zlk\s.[(omwnx}or 21!\9’)’8 2.190. x+y+z—3=0 2.191. 3 5x oy—

—4./52412,/5=0, 4./5/./161. 2.192. a) 4x—Sy+ +y—

—=0; 6) 3x—6y+7z—4=0 n x+4y+3z—2= 0 2193. a) 4)c —
Zz~4 0; 6) 20. 1320 2094, a) B OMCKHBIX YIJiax; & s

onHOM  yrty. L 220, x—y—2=0, 5x—2y+122—10=0,

5x—2y+21z-19=0. 2.196. 2x—-y—z—

2197 a) g=[n,, n,]=—3i+4j+5k, 'ypaBHeHER B npOGKIGX:
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i—Tj—

4x+3y—5=0,
Sk, ypaBHCHHS B TIPOEKL

0, 6) g=[ny, n,]=

2200, a) x—2p+2=0; 6) 2x+y

5
2.201. a) 1/,/15, M1, —6, —4); 6) 3x—y+2z—1=
x){ X+y—z+1=0,

3x—y+2z—1=0.
2.203. a) 2x—16y—13z+31=0; 6)6)t 70y<llz+|—0 2.204. 3.

2.205. a) 6/,/5; 6) 21. 2.206. 25. 2.207, - = . 2208, —11.
x-15 y z-23 3 x 7 y-1 z

2.209. - . 2.210. . 211 3
4 -1 7 21 67 —28 70
~3 y42 4

2012, X3 Y2 _ZH

—6 9
2.214. 6) dx+3y+12:—93=0; 5) 13; r){ 7421’::;’:33:;3:0_
Six—Ty - 44z - 429=0,
105x—23y— 482+ 136=0.
17x-+ 16y+27=
3 S4y+62-20=0.
z

2217. 6) 2x—3y—dz—14=0; B) 4,/26; 1) >

RN s){

2.215. 6) 4x+12y+3z+76=!

®) 127/13; 1) {

2.216. 6) 6x—3y—2z+2=0; 5) T; 1) {

yz
+)'—-Zz = =0;
T) x+y+3z—-2=0. n) amin-\/—,

33

2.219. Cw. pre. 78, 2.220. Cm. prc. 79 2.221. Tpsmmie
y=0. 2222. Mpsmbie y=0 w x+y=0. 2223. Mpavse x—

X+ 2.224. Upsvere” x=0 5 y=0. 2.225. lpsmbic y=+3.
2226. Mpsmbic x=—2 u x=3. 2.227. Hpsambic y=0,x=2 u A
2.228. OxpywiocTs paadlyca R=2 C LCHTPOM B HAYANC KOOPIMHAT.
2.229. OxpyxHocrs pamuyca R=1 ¢ mewrpom » touxe C(0, —3). 2230
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Puc. 78 Puc. 79

Hasano xoopmungt. 2231, Myoroe Muowectso. 2232 Toury ©
2.

223 x-y=0. 228 daxte=0. 2285 y=i2v. 2236 x° +ﬁ
2.237. x*+y?=8. 2.238. ?HZ 1. 2.239. xy=2. 2.240. y_'4—x+2
2241 a) cgz 3, ket ) Cls 0; C(O _2), R=

2242 @) (x— )1+(y 3)2= (x+l) hik zj’ —1)

D (=17
)24+ (y+1) =1 wm
:zg; €) (x— z)1+(}-4)7—1$> ) (x+4)!+(y+l)z
ae
+Dx+)- y+F=0, 10iCTaBHTh B ncm KOQpDMHﬂTbI xmoﬁ mm ] 3areM
waiita D, E w F. 2.243. 2x—Sy+19=0. 2.224. a) 7; 6) 2. 2.245.
2) Iepecekaer; G) Kacaercs; b) UPOXOTMT BHE OKDYKHOCTH.

2.246. a) a=5, b=3; 6) F,(—4,0), F,{4, 0); ») e:%; 0 Dy x=7€,

2 2 i
SIS RN, o S
WSRO Gt

[ x,,) L)
2.248. 2= a h’ -1

2249, 1) c(3 - = =273, 2x-+3=0;
Dy 15=0; 6) C(—I “d /5, D. x4 280,
Dy 3x 22 o. B C(1, —2), a=4, b= zﬁ e=1/2, Dy: y+10=0,
Dy y=6=0.,
2252, R{%:l, ra=41/3, p,.1=43-(4i\/§]. 2253, (—15/4,
63/4) 2254, 2x*—2xy42y2~3=0. 2.255. Tx?—2xy+Ty2—46x+
+71=0. 2.256. ) Ipaman_nepecckacT ouminc; 6) UPOXONMT Biie
_anmam:a 5) Kacactcs uminca. 2.258. 3x+2y—10=0 u 3x+2y+10=0.
. X4y=5=0 u x+y+5=0. 2261 x+y—5=0 1 x+4y—10=0.
2262. Mo(—i& 2), /13, 2264 2x+1ly—10=0 @ Bocnonksonarscs
pesynbraToM 3ajaum 2.263.

2.265. a) a=3, b=4; 6) Fi(=5, 0), K(5, 0 s)e-‘r)k

9
m) xfxg.
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5 4
2.266. a) a=4, b=3; 6) F,(0, —5), F»(0, 5); B) e=g ) y=1x;

) 16
N y=tz.
P
7 ) .

2267. a)

X2 p?
m =L

36 64

a) C2, 73) a=3, h=4, ¢=5[3, ypaBHeHMS ACHMITOT:
4x+3; +l~0 ydeHCHPm IMpeKTpHC.  Sx—1=0
—5,1), a=8, b=6, ¢=5/4, ypaBHCHWS acCHMITOT:
x—dy +19 pabkers  aupexTpuc:  x=— 11,4
l, ” =3, eAS/A )paanHHﬂ ACHMTITOT:

-~ 3 3 : y= n =22
r Soja, 11,41/4 p(M D) S5 p(M D;)= 41/5 2273
(-6, *‘V_) 2.274. 7; +2Ax_;—144 0. 2275, Tx?—6xy—y?+26x—

—18y—17=0. 2.276. 777_1, e=\2, Fi(~/2, ~J/2), F:(/2/2),

D x+y./2=0. 2271 ﬁ-f- . ® Cwm. samauy 2.257. 2.278.
a

10%—3y—32—0, 10x-3y432-0. 2279, Ix—4y—10=0, Ix—dy-+ 10=0.

2281, Sx—3y—16=0, 13x+5y+48=0. 2.282. M,(—6,3), p=11,,/13.

2384 2oty 160

228

@ Bocriomsa anm pcaym.umm mwm 2283,
s, a) p=3; 6) p= 5/2 ) p=2 2= _x: 6)
X w) X= o1ty 2280, 8) PG saactiel® i
) A(2,0) 6) A(0,2), p=1/2 B)AlS) 18 1)
A(é«l)pl(n){((ll)pZ(e by L e
2290. 6 2.291. a) y:gx 2—x+3: 6) x +ny+v -6x+2y+9=0,
{x+x0% 2.293. x+y+2=0.
=0 w5 3x—2y+12=0. 2.29. M,,(g 24), p(M0 L)f 0 2.298

1
y—i8=0. 2299. tgo=1. 2300. rsinp=1. 2301 rms((p—";‘):Ag

2 \/5.
2302. r=a. 2.303. ﬂ:;f—. 2.304. r=acose. 2.305. Oxpyxuocts

0520

x%4y2=25. 2.306. Tpsnan y=—x. 2.307. [pamas x=2. 2.308,  Memuan
y=1. 2.309. Tlpsvan x—y— 2.

Oxpyxioc, (x—a 2.

a)

Mapa nyweit x= -2y, y>0 zm CeMeiicTBO KOHSICHTPHYECKHX OKpY-
XHOCTCH pamnycos r,=(—1)" —+1m n=0, 1, 2, .. 2.315. CunepGona
xp=a® 2.316. Jlemmucxata EcpHyJ‘u‘m (x2+y ) —a*(x*~y?). 2317. a)
reosg= 3 6) o=m/3: n) lng-‘l 2318 ) Ocos(p. 6) r=+6sing

9. a) C(2,0), R=2 S Clsr —n/Z)
R= 5/2 :) (3,13, R=3; )x) cf 5n/6) R 4 e) c4 —j6),
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2320, r2-2rgrcos(o—@o)=R2—r3. 2320 a)

16
O\ =g B2 O
2.3 . 2324, @)
T—cosg
b
2328 2

. 2326
T—c’cos’ g

2329, a) x:—l+ﬁ1,
2 o
).=3-%z‘ re[0, /5).

2330, x=xo+Rcost, p=yo+Rsint, rslg(], 2n). 233 a)
x=R(1+cos2t), y=Rsin2t, zsf—n/z, n/2); 6) x=R(1+cost), y=Rsint,

(e[0, 2r). 2.332. Tipamas x+2y—3=0. 2.333. MapaGona y>=x. 2334,
A

Oxpysmoers (x-+1)7+(y—3)2=4. 2.335. Duaanc X—,+f—z 2336,
P

Tpasas BeTes TwnepGoH

x? y?

1) ()2
[ 4) er)»l. 2337, Tpasas werey

3 R% 2339,
a
Okpyxuocts x2+(y—R)?= R2. 2.340. Bepxusisi Betbb 1apabons y*=2px.
abcost absint
2341, x - o tef0, 2n).
a*sin?1+b?cos” Jasin?t+b?cos?t
abcost absint
2342, x: y= e te
b2cos?t—a’sm?t b2cos? t—a’sin1

unepGoH

1 2338, Orpyssocrn (x—R)2+y%

b b b b
o el act) an spancs serm w (st vt
a a, a a,

U1 JICBOH BETBA. 5
t
2343, a) x=—, y=t, te(~co, +o) 6) x=2pctg’t, y=2pclgt,
rae t€(0, m/2) s Bepxwed BetBu u 1€(3m/2, 2m) S HIOKHEH BETBH;

1 t
8 x:gclg’i, y=peteg, te(0.20).

2344, TInockocts 7=—S, NAPALICTHRAR GROCKOCTH Oxy. 2345,
Tlnockocth ¢ HOpMankihiM Bexropom (1, —2, 1). 2.346. Cepa pamayca
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R=2 c ueaTpom B Havajge koopimHar. 2.347. Cdepa paamyca R ‘4
¢ iesnpom » Toke c@0, 71% 2.348. Hauano koopmuHat. 2.349.
0 .350. Tlycroe 351. TMapa

¥ x+22=0, mapamieneuLix ocu Oy. 2.352. Tlapa KoOpAMHATHEIX
rockocTelt Oyz u . 2.353, Tpoilka KOOPAMHATHBIX IUIOCKOPTCH.
2354. Tlapa niockocteii x=0 u y=4. 2.35. Tapa miogKocrei

. 2356, 20y+ 53=0. 2357, x>+ +22=a. 2.358. 4#9—* .

5= 1. 2360. 2) C(0.0,3), R=3; 6) C(2,1, ~1)R=5.
2)“+Iz =4; 6) (x— 3)1+()+2)2 )gz-]) =18; s?

2361, +0
%/?;)J iBIzS‘(qu . D (X[Xf)l]sz +(Z 5)

2.363. 4 Z+ '+4 Z+ 4 2—64 2.364. =—1451, =31,
363.  x—5 phg 5 =5 L x= L y=3-1
1

z:—-+21 2365, Mo(—2, —2,7). p=3 2.366. a) Tlepecekaer; 6)

n.\cacxm B) MPOXOAMT BHE ChHepe!

2.367. a) Mpamas, npoxoanum %pc] rouxy (5, ©, —2) napasirenmno
ocu Oy; 6) TEHTp B Hauane
KOOP/IMHAT M pajmyc R 7; B) OKP)M(HOC'[ JieXamas B IJIOCKOCTH
z=2 ¢ nempom B Touke C(0,0,2) 1 pamycom R—4; I) oKpyxHocTs
B nnockocTH z=6 ¢ uempoM B Touke C(0, 0, 6) " palmycoM R ﬁz

2.

368. a) C(l 7, 2), R=& 6 C(=1,273), R=8 2369,
2 2 e 2t (o 1)
YR 2.370. (" ) H’ )= 1)7=36,
% 18 —z-1=0
2yt (=32 =2T:
2371, { b=y ; " DJ'(Z ) 2372, Dnnwncown  2.373. Opono-
2374, i o
2375, Konye, 2376 T 2371, 11 i

napaGonon. 2,378, InmAmITITICCKuii NAPAGONONA. 57, TapaGosmmicckwii
wnnuytp. 2380, apaGononu spaueruy ¢ sepunoi (0,0, 2). 2381
I 2382 O

T
2.383. T 2384.0 Bo-
2.385. @ Tlepeiimn K HoBO¥
CHCTCME KOOPAMHAT NMOBOPOTOM oceii OX 1 Oy BOKpYT ock Oz Ha yrom
/4 2.386. a) KOHyC BTOPOrO NIOPAKA € BEPUIMHOI B HANATIC KOOP/MHAT
(e azarey 2384); 6) nimepGompriccrari napaGonon (em saziry 2.385).

2387, Ha_upocxocrn Oxy. x*4dxy+5y—x=0; ma miococts Oxz:

X?-2xz4 57 —4x=0, ma tiockocTh Oyz: yi+z3+2y—z=0. 2.388. a)
Swwnc, 0 mapabona. 2389, ) M, (3.4, —2) w M6, —2,2); 6)
M(4, —3.2) npsmas KACAETCH NOBCPXHOCTH; B) NPSMas M TMOBEPXHOCTH
He WMEHT ofuwx sovek. 2.390. a) M(9. S, —2; 6) M(3.0. —10); B)

2x—12y~z+16=0,
M6, —2,2. 2391 { e Ty, {
y+2z=0, | 2x—52=0,
A—5=0, {yu:o,
B) x*+y?=2ax. 2404. a) x*+5p2—8y—12=0; 6) 4x*+5z%+4z~60=0;
400

2.392. { 2403. a) y2+z2=a% 6) x2+z%=2ax;



1405. @) | Bx?4p%—36x+16y—3=
4y2 4822416y +36z—31
¥ —x2. 2.407. 2) (1) 2)1_12(1x 2} 6) (x—z)2+(r— zg
2408 Vpasheuve npockTHpyioWero MHApa: 2x+(y— z+2

z=0;, 6)
l7 1406.

A 2)2
xomiyl remn— s ¢% 2409, x=4, zty
g + X g2
2411 {0 —a—’ 56 9(x2+zd)=16% B +oats
1) x?4p?ozi=0.
x‘ 2 (z—c)?
22 @) Rx?=2p(h(ya)-a) 6) b’ <=0 D

x? Fz —-z()+a) 1) 3x2—5p? + 722 —6xp+ 10xz— 2yz 4x+dy—4z+4=0
ag vepumiz 0. I 0), HanpaBABOU@T- OKPYXHOCTH X2+
;}:x)z ; 6) Bepumna (0, 0, 0), HampaBnsowas -napabona

Och KoMyca MpOXOmNT B0 2-M W 8 OKTaTax,
. Och KOHycA DpOXOAMI B 3-M U S-M  OKTaHTaX;
, och KOMyCA MPOXOINT B 4N K G-M_OKTaiTax.
2.415. 2) Oxpyxsocts x2+y?=(af/2)% 6) orpesku z=+a/\/2,
—af. /—<A<L|/ 2 B) orpesn z=taf\/2, —a//2<y<al 2.
2416, BHCHMC  IDOCKTHDYIOIUEIO  KOHYCA: 9x2—16y%—
—16z% 90x+225 0 KOHTYD TCHA—ORPYXHOCTS V24 22=(15/4)%.
2417. 2) z=x2+y% 6) \Jy?+zi=x? 2418 a
4
22=x?4y? 2419, a) z=e (P G) o= T
- ) ) iy
2.421. T1 '
sokpyr ocn Oz.

Tnana 3
31 18. 32 4ab 33. 1. 34. (a—b)% 35. 0. 36. 1. 37. 1. 38.
X=—4, xy=—1. 39. x=%+?, keZ. 3.10. o Tokasats, ¥TO JUACK-

0 TPEXWICHA HCOTpHIL
312. 0. 313. 0. 3.14. abc+x(ab+bctca) 335 o +B2+y +1 3.16.

m% ﬁ)+qn B— 1)+\|n(7 o). 317, —3. 318 3 3i. 319, —4+./22.

@). 321 (4, +oo). 3.22 (-6, —4)
& . l'loxaaan uTo mocrcasuii cToRBen HEXOMHOTO onpefenu-
3 2
a a

Tens Moo npencrasuts B mwae (b3[=(a+b+c)|b*|—(ab+ac+be) b +
3 &2 &

By

1

+abe|lf, n TBCH ITMM
1
' 327.0. 3280 329. 0. 330. 0. 3.33, MapsGora y— (x—a)(x—b)
| 123456
s (3 e 4), HescTan, 335 (5 RS ) r—
!

401



3.36. Hewerras. 3.37. Hewernan. 3.38. UeTHOCT: MOACTAKOBKN COBTAMACT
¢ ueTHoCTBIO 1. 339, ECTH 1 HOWTHO, TO TOACTAHOBKA “CTHap Tpw

M Kk; eCoM m CTHO, TO WCTHOCTb TIOACTAHOBKM CORfiafiacT
¢ vernoctiio k340, Bxoqut co amakom Mmyc. 3.41. BXOMMT co
3waxom umoc. 3.42. He mxonut. 3.43. BXomuT co 3nakom mimk

i=5, k=1. 345. i=6, k=2. 346. 10x*—5x°. 347. (1) 2 ,

ﬂw"z" ) . 3.48.
9. 2) He womennros; 6) HC WIMCHHTCR; B) OGPATWICE B Hyms;
o1y

1) ymuowutes Ha (—1) 2 ; m) ymmosmres wa (—1)".

350 2 IS0 <14 ISE. 4. I8 0. IS4 ) Sat15h+L2e- 190,
6) 2a— §§+L/t5d B) 2a—b—c—d. 3.55. 0. 3.56. 48. 3.57. 223. 3.58.
9 /10(/3—/2) 3.89. (be—cd)®. 3.60. (b— 2@t p-crd)x

xb+c‘—4.‘ 361, 394. 3.62. ?65 363 x*—x+ g
}(y»x)b 365, o @ LlokasaTh, 4T, ACKORHIAT an:,uemrrcnh e (a)
MOXHO fpencrasuts B sue: A,(0)=cl,-;(z) 3.66. o"+p. 3.67.
1

25>

368. 201, 369, 1. 370, (<1)"Fon 3T — a1t ot bt
nln=1) a an,
372 n+l. 373, (=1) 2 1 (a—a)
Isk<isn
2 5 -3 242 0 52
3.76. ( % 7 78) 371 (0 272‘) 8. (7 “) 379,
1 5 -5 1 -2 29
(” "), 3.80. (2 "). 381 (3 10 of 38. |9 -27 32| 38
0. 0 03 9 -7 13 —17 26
20 -6 9 3 5
56| 4 0 -2 3 1 1'5
6] 384 @) @I 6 [-4 0 2 -3 1. 385 | 38
17 200 -10 15 5 "
5
8 0 -4 6
13 1 1 i it s -
( 4) m.( nu) 1@( . ) - (u_ma smnﬂ)
21 22, 01 0 A" sinna cos no,

4 1 9 0 0 0
(1; :). 394 |—2 —6¢ 3|. 3850 0 0| 196.(” 2”)
0 0 0 v
3b
et

e a u b yuoGhe weia. 397. (_”

ann



a b
e, 3.98. [0«
0 0

S

. 1ne @ b, c—mobme amcia. 3.99. (‘c’ 7”)
e a b.
a?+bey0. 3.100.

uHCTA,

b
+E: o) e a*+be=1.
301, a) i m jou CTPOKHM NPOM3BESCHMA TOMCHSIOTCH MECTAMY;
6) X i-fi CTPOKC MpOw3BeiCHWA NPUGABUTCH j-% CTPOKA, YMHOXCHHAS
HA o B) i W jH cTonbupl MOMEHSIOTCH MECTamu; r) K i-My cronbuy
NIPOM3BE/CHYS NPUGABITCS j-fi CTONGCL, YMHOKCHHBIN HA .

s -2 21 -1
5 —6 -4
15 4\ (-2 5 -3 7 .
i (4 43)’ 21 -3 26 2| SA0¢ ‘2 '[2] g'
-1 7 =2 10 3
(5 -1 5 -1 5
-1 s -1 5 -1
s -1 s -1 s
15 o1 5 1
s -1 s -1 S
—2 1 7 cosa sinal
106 z/z 71/2)' 31 (75 ) 3108, (—sinﬂ cosu)'
oo -8 29 -1
3109 [-38 a1 —3¢| am0. (-5 18 7).
27 -9 2 1 -3 1
11 0.0
0 1 -1 .0
af0 0 1 0
0
e 14 12 o
14 14 -1 0
MR-\ Cisoo0 ap
4 a0 —1p2)
4 320 14 120
14 120 —1j4 —3/20
S Ga —1p0 —1ja 30|
14 =320 14 —1/20
-3 2 - e 29 2)
a4 | S3 -1 -1p). aus (35 15 -2p).
i 29 29 19
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[ -7 5 12 -1
o o-1 -1 3 -2 -5
ESTON P A i

I

41 =30 —69 i
-1 -1 1 -5 43 9 ~I;

3.118.

0
—16 12 —7/6 103
706 —12 6 —S/3
3212 -1z 1
12 12 -2

3.119.

3.120.

-1 3 - 12
3121 ( s ) 3. (5 74). 3423, (3 4)

6 4 5 12 i —1
3424, (2 1 2| 3125 |4 5 6l 1121.( 0 1)

33 3 -

N

2 17 s 5]
3.a428. {0 1. 3.129. 3 5 -7 5|
0 0 2 -] 5 -7

331 (1, 4, —7, 7). 3132 (4, 6, —35, —1). 3.133. (70, 40, —20,
1 1

—16. 334, (51, 26, 18, ~11-). 343 (-1, 1, 3, 3). 3436,
(=17, —13, 41, 5). 3.037. (—8/3, —7/3, —16/3, —11/3). 3.138. (—23/4,
—29/8, 278, 9/8). 3.140. JIuuciiHo Hesasucuma. 3.141. JIuHcHiHO 3aBucHMA.
3.142. Jlumeiino wesapucuma 3.143. Jlumciino 3aBuCHMa

3.144. @ PacnucaB BEKTOPHOE PABEHCTBO ;€ + 0,82+ 03€3 + g€y =0

HO, NOKA34Th, YTO CHCTEMA YETHIEX ypas-

ncmm (omocutemno o, a2, @, "04) WMCET EIMHCTBEHFHOE peileHHe

=0y=ty =0y

345 < l‘lonoxm x.z,+x,ez+x3c,+x.z,+x5e;=x ¥ pacnuiieM
3TO  PABCHCTBO MOKOMIOHEHTHO: Xp=1, vi+x;=0, x;+Xp+x3=1,
Xy + X243+ %4=0, X1+ X, +X3+Xs+x5=1 Pemas a1y cuctemy, Haxo-
M xy=1, xp=—l, =1, xg=—1,  xs=1.  Wrax,
x=e,—e,+es—estes. o
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Oy o, 0. 2 311, 3. 35 3 s, 2
3154. 36 5 iser 2, comu A= com A#0. 3.157. 3 npu
mobom A, 3.159. 3 3.160. 2 3.461. 3. ey A6 3164, 2
3.165. 2. 3.166. 3. 3.167. 5. 3.168. 4 3.169. 3. 3.170. 6 3.174. Jumciino
wesashcima. 3175, Jlureiivo sasucima, 3.176. 3. 3477, 3. 3178, A=15.
1179. A#£12. 3.1&)) Hc npn xomax 2. 3181 oz, ay aA)( Llsz).
.1 4, a;)

= (a1, a2), Bo=(ar. a3), ‘Es—(nh a,) 3.186.

1, @s), Ba=(az, ag), Ba=(as, ).

3487 x=16,
3490, x=2, y=—1,
=-1 39

Z{ay, a, a,). 3184

192. x=3,
3194,

195, C'rcneHl,- MHOTOWICHA MEHBINC ABYX, ECTH BHIOTHSETCH
cooTHomerMe k= (y3—p2)(x2—X1)=(y2 —),)(x,—x,s; e k#0, To cTe-
Nesth paBha CIMHMLE; cci e k=0, To CTeNem, pasra Hymo. @Jlokasats,

410 onpcneumm CHCTEMBI ypaBHeHuit y,=ax}+bx,+c, i 2,3 (
HeWIBECTHIMM g, b, €) OTIReH OT Hyis.
396 fl)=xioseid o fi()=CETXD) )

(r~x2)(ra—x5)’"
(x—x1)(x—2x3) (x—2x1) (x—x2)
pe3 —x1) (3 —x2)

3200, x;=1, xp=1, x3=—1, xg=—1.
Xe=—1. 3302 x,=1, x;=2, x3=2,
x=0. 3203, x,=2, x;=—2, x3=1, xg=—1. 3204 (I+,/ 3(.,237
3205. Cucrema HecoBmectna. 3.206. Cuctema mecoBmectha. 3.207.
(—1+42¢;, T+er, o). 3208, (=1,3, —2,2)7 3209. 0, 2, 1/3, —3/2)"

2.1 9 10
3210. (*ﬁ*ﬁ‘l'ﬁ‘z' o

3 fa(x) i 198, x;=—3, X, =2. x3=1.

(r2=x1) (2 —2x3)

1 T
l+ (z. (2% lz)- 3.211. Cuctema

n

. 68 113
seconmectia. 3212. (e, —13+3cr, ~7, O 3213, | —4ze, 3>,
15 6 v
T30 c,). 3214. Cucrema wecomectha. 3.215. (1, ¢z S—8cy+

3

20
+4cz, -3, 142¢;—c3)". 3.216. (Ei»c,—

) " 3l 1= ¥
9+9t2,(.h Cz = . 7iil2q 4[; 8[3,(,. €2, zt‘h €3

3218. Ecw 2#0, To cucroma HecosmecTha; e A=0, To

35 13 77 19 i
re(3 30 Be L Ja-Raaa).

227 2 2 2972
3219, Ben (h—1)(h+3)£0, 10 X—m(l L)Y coma A= -3,
To cucrema mecoBmecTHa; eams A=1, To X=(1—¢;—c2—¢, ; €L G2, o).
3.220. Ecau h=8, o A4 ey 25 3200 oty etn ALE,

o X:
To X=(0, 4—2¢1, 3=2¢1, €)'
405



1
3. Eems AAH3)#0, 1o X=roo(l, L 1) eom =3, 50
cHetema neconvectia; ecn A=0, 10 X=(1—c1—¢y, ¢, [,2‘.
320 afy, E=G, L 9. 324 GEtab, B=Q, 1, 0,
0, %3238

0, e,
uzs by E=@ 1, S5)T. 37, r,E,+r2E,, E=6 6 1, 07,
E,=(~1, 5, n 1)Y. 3328, ¢, Ey 4 ¢y, E, =502, 7/2)r =
15, =N 3229, ¢, |+t;E2+L3E3, E, o —9/4, 3/4)", E:
1,0, =32, 12)7, E=(0, 0, 1, —2,
Ey=(1, 1, -1, 1, o 0, E;=(-1,

0, 0, 1), 3231 ¢\E,+0,Es, E1=(0, 1/3 1,0, 0)F, 203,
0, ). 3232, ¢,E+,Ey, Ey=(=3, 2, 1, 0, 0)T, E,=(—5, 1 0,0, 1)'
3233, Crpoxn matpmusi A HC obpasyloT, & CTpOKW MaTPHIM
B obpasyior. @ ECim paHr MaTpiusi KodpQHUHCHTOB NpW HEH3BCCTHBIX
paBeH 7, TO HeOGXOMMMO TIPOBCPHTB, 4TO 4) PaHI A (COOTBCTCTBEHHO
B) paven S—r; G) CTpOKW MATPUIS A (CoOTBETCTREHHO B) ABISIOTCH
PEITEIEH HCKOIHOR ClCTeM,
3B a=2, X=af, E=(, 0, -2 a=—4, X=cf.

., CoicTena ucer TonLKO TpuBiILROC petic

a=—1, X=0,E,, E;=(-53, 1/3, ).
Xo+C1Ey+ by +ciEs, Xe 13, 0, %0)' E=(0, 1,

=0, —1/2, 0, 1, 0), Ey=(if ), 0, 1Y,

238, XotciFy 4oy +eaEatcuFa, Xo=(113, ~1/3, 0, 0. 0, 0)7,

0, 0, 0, 0)7, Ez—g—l 0, 1, 0, 0, 0)f, Es=(0, 0,0, 1, 1,

={0.0,'0, ~1, 0,1

- 3230 Xo+c,b,+c2bz+L3EI, on(l, —1/2, 0, 0, O), E,

—3/2, 1, 0, 0)' =0, =2, 0, 1, 0)%, E3=(0, —5/2, 0, 0,
3.240. 1 -1, .

3241 (6 ¢ 54e, 3, “1-v, o

3.242. Cuctema HeCOBMECTHA.

3 11 6
3.243. (—7c,, e 0, 0, sz r;)Tv

3244, (<) He+20;, —34o+2e, o )

3.245. SUBROUTINE SUM (A,B,C,M,N)
DIMENSION A (M,N),B(M,N),C(M,N)

DO 1 l>1 M

DO 1Y
IC(IJ) /\(IJ)rB(IJ)
END

3.246. SUBROUTINE MUL (A,M,N,ALFA)
DIMENSION A(M,N) .

N
A(l,J):ALFA*A(I,J)
RETURN

END



3.247.

SUBROUTINE MULM (A,B,C,
DIMENSION” A(LM)B(M.NJC(LN)  DIMENSION A(N)
0

I=1, N
DO 2 K=1,N DOlI:lNI
DO 1 J 1,N
1 82 C+A(I J)tB(J K) K
2 CULK)= A(IJ) an
RI‘TURN AT
RETURN

3245,
oo 6 -8 —5 —I5 -
2 4 0 10
"‘B:<o|1)' M=l | & 2 n) 4 (n n 15)'
2 0 1 -1
5 17 14,25 5,75
935 253 2205 9,625

2250 AB=| 104 156 8715 65 |
49 14 315 35
721 481 3085 —2825
pa[ 5285 3485 875 257

T (BA)T
a675 31225 1025 - ozs | AE=(B4)

12,275 —8,225 475 —4.925

3251 3azanue ans OBM cOCTONT 3 IJIABHOI NPOrpaMMBI K BCRX
TOANPOrPaMM, K KOTOPHIM €CTh OGPALIEHS 13 [IaBHON. Hike IPHBOLST-
A rAaBHbiC DPOrpaMMBl Ui 3amad 3.249, 3250, 3.92:

Tporpamma K 3ajiate 3.249

DIMENSION AQ4\B32,C(4.3,AB(.2)BA 4H.AC2,3)

DATA A/l 1632,330.1.6.8,64/.C0.625,1.35,0.625,—0.625,
25,0. Oéli l250 ,3.125/

EQLIVALI:.NC[ (B(l 1,Cc(,1)

CALI MULM (B,A,BA,4,2,4)

CALL MUL (A, B AB,2,4,2)

*
1|
;‘.4

M (A,C.AC.2,4.3)
WRI‘H; ('41) (AB(L3)I=1 2)1—1 2)
FORMAT

1 FORI AB 2( H 2F8.
, WRITE (3.2) ((BA( 1 A=l
R
WRITE (3 z) ((AC(IJ), i 1) 2
3 FORMAT (5H AC ,2(iH 3
STO

END

Mporpamma K 3amave 3.250
DIMENSION A (4,4),B(4,4), AB(4,4), BA (4,4), ATBT (4,4)
READ (1,1}, (A(L3I=1.4).1=1.4,(BLNI=14.1=1.8)
FORMAT (4F8.3)
CALL MULM(A B,AB,4,4,4)

3.248.
,L,M,N) SUBROUTINE TRANS{(A,N)



CALL TRANS(A

CALL TRANS(B.4)

CALL MULM (A,B,ATBT,4,4,4)

WRITE (3,2) ((AB(LJ),J=14).1=14),((BA(LY).J=1,4),I=1.4),
*((ATBT(1,J),J=1,4),1=14)

FORMAT (11 4F10.3)

STOP

END

CALL MULM(BA BA,4,4,4)
.4

TlporpaMMa MpelyCMATPHBAET BBOJ MCXOIHBIX MATPMIl C BHEIHETO
ycTpoiictsa. ITpu BBOC ¢ mepokapT (/K) oAHA II/K NOJKHA CONEPXKaTh
CTPOKY MAaTpuibi BBOIN MOXHO OCYICCTBHTH M CIEAYIOIIMMH ONepa-
Topami®

READ (1,1) A, B
| FORMAT (4F8.3)
B aToM cryuae m/K JoMDKHA COAepkaTh CTONGEIl MaTpHI(bI

Mporpavva K sagase 3 92:

DIMENSION A, 3),ASQ(3 3) BG,

3
..2./,B/5.,0.,0,,0.,5.,0.,0.,0.,5./

3
WRITE (3,1) ((A(l J)])—IS),I 1,3)
1 FORMAT (11,356 )

EM.;S
SL}BR'OUTLNE INVMAT(A,B,N)  IF(LEQK) GO TO 9

DIMENSION A (N,N),B(N,N} IF(LLEK) GO TO 8
DO 1 [=1,N A(L)=A (L) —=AKI»A(LK)

DO 11 8 B(LT)=B(I])~BKJ»A (LK)
B(L1)=0 9 CONTINUE
IF(IEQJ) B(l.l)-l IF(J.LE. K) GO TO 99
1 co (K,
99 B(K,))= BKJ
s LONTH\UI: NT NUE
0 J=1,N +1
IF(.LLEK) GO TO 7 IF(K.LFN) GO TO 5
J=A(K.D)/A (K K) RETUR
7 BRISBES)AKK) END
DO 9 I=1,N

TMporpamma paccuntana Ha o0paloTKy Matpuil C HEHYJEBHIMH
3NEMEHTAMM Ha TIJIABHOH AWAIOHAMM.
3.253.

012 —042 —034 —044
042 012 044 —034
034 —044 012 042}
044 034 —042 012

-k

0625
408



8 L=K
AMé\:ABS (A(LK))

2

3285 12,7273 —72727 —190909 10909

—9,0009 54545 13,6364 —8,1818

318182 181818 50,9091 29,0909 |

227272 —13.6364 —363636 218182
3256. 120 25  —33333 —66667

—9,5833 —0,8333  1,6666  2.9167

83333 08333 —16666 —25

—41667 0 08333 08333

x
WRITF 82 g, J)J-xs.1~15)

DIMERSION A AG3)BES
RE

{,
FORMAT (5F10.5)
CALL INVMAT(A.B,5)

3.258.
FUNCTION DET(A,N)
DIMENSION A (N.N)

DET=1

o«

ES

L=L+1

AMB=ABS (A (L,K)

IF(AMA.GE.AMB) GO TO 2
L

MB
IE (L. LTN) GO TO 1
IF(LROW.NEK) GO TO 3
SIGN=1
GO TO 6
SIGN=—1
DO 5 J=K.N

D07
7A

T (IH 5F8.4)

END

K,J)
A(KJ) ZA (LROW.J)
A(LROW,1)=S
lF(A(K K).NE.) GO TO 6
RETURN
DET= SlGNtA(K K)»DET

K=K+
DO 7 Kl N

Kl,
17 (11) A(LK)*A(K,
*J)/A(K K)

H‘(KITN) GO TO 8
DET=DET *A(N,N)
RETURN

END

3.259. 207.36. 3.260. 234,375. 3.261. 2,03. 3.262. 1,7368. 3.263. 0,378.
3.2¢

3.264. Tporpamva K 3amatie
DIMENSION A (6,6)
READ (L1) A
FORMAT (12F5 1)
DELTA=DET (A.6)

STOP
END

3.265.
SUBROUTINE EXCLUS (A.B,N)
DIMENSION A (N.N),B(N)

1 L=K
AMA=ABS (A(LK)

2
AMB ABS(A(L K))
IE (AM,
A0

EAMB) GO TO 3

.260:
WRITE (3.2) DELTA
FORMAT (5H DET=,F10.4)

3 IE(LLT.N) GO TO 2

lF(LROW NEK) GO TO 4
J KN
S:A(K,J)
A(K,))=A (LROW,T)
A(LROW,J)=$
K

©

S=B
B(K)=B(LROW)
B(LROW)=S

6 IF (A (K,K).NE0) GO TO 7

409



WRITE (3,60) BOOBNIAN.N)
60 FORMAT (' DET=0')
RETURN r)o 10711 N1
7 KI=K+1
DO 8 1=KI,N
C=A(LK)/A(K,K)
BO-HD BE)+C

LN
A(IJ A(IJ) AK.N*C
K1
lF(K.LT.N) GO TO 1

3.266. (5, —4, 3, 2)7. 3267. (~046, 276, 1.802, 185)".
3268. <| 12, 224,225,053, L05)T.

Se

o

3.269. OrpaMmMa K 3ajauc e 3206
DIMENSlON A(4,4),B(4) WRIT (3,2)
READ (1,1) A,B 2 FORMAT (lll ,4F6.1)
1 FORMAT 16F4_I/4F4.|)

CALL EXCLUS(A.B.4)

3.270.
SUBROUTINE ITER (A,B,X,N,EPS) 2 CONTINUE
gIOMkNSION A(N,N),B(N),X(N) 3 A(LD=B(I)+S

7 1=1 KII

[N/
DO 4 I=1,N

S=X(1
X(D=A(LD

A(LD=S
S=ABS (A (L) - X (1))

IF (S.GT.EPS) KIND=1
CONTINUE
IF(KIND.EQ.) GO TO §
RETURN

IS

)
S+A(L, J);X(J)
END
3271 (5.2, —42, 3, —L®)". 3272 (1.5, —27, 2,5, 3.1, 43)"

orpavMa K 3aate 3.272:
DIMENSION A(5.5),B(5),X (5) WRITE (3,2) X

READ (L1) A, n 2 FORMAT (IH ,5F8.2)
1 FORMAT (SF7.2, TOP
CALL ITER (A, B x.5.0.0001) END
Cnana 4

46. [1a. 47. [la, ecn npAMas MPOXOMWT Yepe3 HAUATO KOOPIMHAT.
48. Her. 49. [a. 4.10. Her. 4.11. Ja 412 Her. 415

1 -1 1/2 -1 0 0
Tawe=[1 =1 2} x'=f{ 32} 416. Ta_u=[ 0 —1 ).
0 -1 =2 [

0
L AN Tyaw=|1
0

< e -
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1 0 0 1

418. Ty .g=[0 cosep —sing ) X'=[ —2cos@+sin@ 4.19.
0 sng cosg 2sinp+cos@
r=2; OGaiucom sBnseTc, Hampumep, cucrema (x,, x;). 4.20.
1 21 1 0
Tow=| 2 22 ) xol?) azn a2
o=l _ g 1 _p ) Xl ) 4R 32—
-2 -1 4 0 2
HoBast mapa BEKTOpOB o6pasyer Gasue 9Toi cucTembl. 4.22. Koopamsars
1
MATPULI! B 7ToM Gasuce COBNamaloT ¢ ce onementamu. 423 @) [ 0 |
i
0
2 -1
6) ) 4.25. 0}
-1
0
U=ty 13—t} . (=1 et
|0 1 =21, 363 (=12 (n=1)2572
0 0 0 0 1
0
2 1 1 3 1
428. (1) 430, (2] 431 (1] 432 . %
1 2(144)
1 3 t
2
2 —42 71 41
1+3i
) ¥ 1) 4% T 120020 9| 438
= 1 712 8
2 0 —1
-3 1 -2 1
Ty = 1 2 N 1 4.39. slenscrcs. 4.40. He smnsercs,
-1 1 -1
Tax Kax yenosue U 4.41. He snysietcs,
Tk KaK yernoBue it "
1o . P
48 Tow=| | ) —2H3= 201450

445. ), 6) TIOAIPOCTPAHCTRO Pa3MCPHOCTH 2, Gasucom sBARETCS
TMOGAs Napa HEKOJLIHHEAPHLIX BRKTOPOR W3 3a1AHHOIO MHOXCCTBA; B) He
BASCTCA MOTNPOCTPACTROM.

4.46. ) [lo/IPOCTPAHCTEO Pa3MEpHOCTH n—2; 6) He ABARCTCA NOZ-
MPOCTPAHCTBOM.
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4.47. Muoxecrsa, ykazauubie B rm. a), 6), T),— NOMNPOCTpAHCTBA,
a4 MHOXECTBO M3 [ B) NOANPOCTPAHCTBOM HE SBISETCA. @ YCIOBHC
KOTOPOMY YROBJICTBOPSIIOT KOOPAHHATEL B 0BOM M3 3anad 3TOH CephH.
MOXHO 3ankcaTh B Buge AX =0, roe A —HeKOTOpas MaTpyua, KMEHoMIas
n croubuos. a X u'onﬁcl_ KOO/MKAT B (HKCHPOBRHHOM baswce
TMosromy pasia
BeTRER, & § KaneCTee Gisnca MoskeD BAgih Juoﬁym DyHAAMERTATbHYIG
CHCTEMY DeIeHHil CHCTeMBI ypaBHCHMI AX=

448. @) HonmpocTparcTso pasmeprocTs ni—C2=

10D 6 e
T

SABIACTCS TIOJTIPOCTPAHCTBOM
4.49. a)

acTRo, 6) He ABNSETCH MOA-
B) OMPOCTPAKCTRO  PAIMEPHOCTH 1.

- 3 ot i Gasicon T, narpiep, B=(xi, £
x;) 453.3; omm m Gasucos ccrh, manpuvep, B=(x,, X;,
454. o 3unanran CHETEMa MEOTOWIENOD i HeSaBHCI: A%

TIPOCTPAHCTBOM;
451. 2.

#(a) —npavas Z(a)+b—npsmas

1 ||

456. £ (a,. @) -mockocTs —3x—y—22=0, & (ay, a,)+b TiockocTs

S3xy—2z45=0.

4.57. MuoecTso pewcnnii HeomiopooR GieTes otk sucloe
MiorooGpasie. y 52 pa

n—rang A=3 petcrnis ooom-rcmylolueu OHOPO/HOIi CHCTEMBI CIBUTOM
Ha TPOH3BOJILHOE 'ACTHOE DElLICHWE HEOJHOPOIHON CHCTEMEI.

462 B ( 2”: x,_\'.)zé x)f_,]ﬁ*

’2(x+;‘) <\/2x +\/§

463 2 0; 6) —6. 464. a) —1; 6)24.

o
4.65. 6)(§f(l)g(t)dl) (Iﬁu)d:)(w(,)m);
» A "
(Ifl(t)d') *(Igz(l)dl) |<
i w2 e 12 s 12
(I(I(I)Hz(t))’th) S(I,f’(nm) +(Ig’(nd1) .

1L 1), e;=(2, 2), ey=(—1, I, —1,
(1,2, 1, 3), e,=(10/3, —1/3 RN e3=(—19/185,
772/|ss) 469. ¢,=f,=(1,'2, 2, ~1), e;=(2. 3, =3,

-2).
470, =@ 1,3, —1), =0, 2, -3, 1), e,=(1, 5, 1,
10). ‘@ Cureits Sy, foo for fu, 6 Aaiseron miing secasnciol
(pextop f, oxer Gutl ioflyich kK T KOMOWAL BeKTopon
Ji ¥ f,). Tlo3ToMy TOIlyHeHHE BEKTODa €, C HCTIONL3OBAHMEM fy JaeT
» pesyimmaTe c,;—“ﬂ Tokasan 310, CIGIYCT MCKATh BEKTOP €3 B BWIC
—ce,—c
4. B §ex-fz» e) e=(1,2, 2 ~1), =2, 3, —3, 2), es=(2,

N

-1
a12



472, B=(e,, €, &), =2 1, 3, —1), =0, 2, -3, -1),
—(1 5,1, 10).
473 ey=(—4, 2, =1, 3), e,=(2, 4, 3, 1). ® Jlns_onpencsesus
BEKTOPA €3 5 X3, X3, X) JIOCTATOUHO HafiTH Kakoe-HHOYIb pemicHue
CHCTEMBI OTHOCHTENILHO HEH3BECTHMIX Xy, X,, X3, X, JBYX JIMHEHHRIX
ypansetuit (e, €,)=0, (e5, €,)=0. JUT3 OUpeCIewsI e, auaTorMUIAs
CHCTEMZ COCTOMT ua TPEX ypaBHeHwit.

474. z,_(l LEo=1,0), zr(u 5.1, —4, —2). 475, e;=(2/3,
=23, —1f3), e=(1, =2, 1, 0), €,2(25, 4, ~17, —6). 478.
=, 7 3), z ( %42, & 0) 479 , 41 -1, P G,
) =G, = =(2, 1, —1, 4). 482. ¢ U3
Ix( Tl mcuyer o (x, y)+(.v, x)= (x »+
e OfsaTelbHO paBHoE

4.83. fApmsercs; A= 0 A 0| 4.84. He smnsercs.

00 2
4.85. Sensercs f Ha OCh,
pekropom e. Ecni e=coso-i+cosf-j+cosy -k, To
cos’o cosPeosa cosycoso
cosacosp  cos?P cosycosp |-

cosacosy cosBeosy cos’y

0 —a, a,
4.86. Seaseren; com a=ayi+ayj+ask, 1o A= a, 0 —a
—a, a 0
487. He smwicros.
488, Suwercs. < Scwo, uTo
y=Ule, Q)x=rc ., m
The y. -CoCTaBIsiomas nermpa » nnons ocH e, y,— COCTABIsOLAs
BCKTOR. ¥, KOM C . pasia
yo=x=(x. m. 2)

Cocrapisiomas y, TOMydaeTCs M3 BEKTOpa X, MOBOPOTOM IMOCIIENHETO
B IIOCKOCTH o HA YoM . JIn% HAXOXKACHHS! ¥, BREJCM BCTIOMOTATeNbHEL
BeKTOp [e, X, ], JeXAIMii B IIOCKOCTK O NEPIEHIMKYJSAPHO BCKTOPY
X,, TpWYEM Tpoiika X,, [e, x,], e- mpapas. Pasnoxum BekTOp y, Ha
cocTaRnstouwe oMb X, W [6, X, }:

Ya=Ix, [cns«p = +]x,|sme [e.x] =cos@ x,+sing-[e, x,].  (3)

x| I[e: x.1i

Haxonen,
X=x—x,=x—(x, e)e. 4
Hozcranss (2), (3) u (4) » (1), nonyunm
y=(x. e)e+cosp(x—(x, e)e)+smo[e, x~(x, e)e]=
=coso-x+(l~cosp)(x, e)e+sinple, x] (5

Us (5) creayer, ro omepatop Ule, §) mpencramiser coGodi cymmy
onepatopos 3amt 483, 4.85 1 4.86, MATPHIEI KOTOPHX M3BECTHEL
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0 11 0 R |
4.89. Spnsetcs; A=| 2 0 1) 4.90. Asnsiercs; A=( 2 1

3 11 3 -1 1
00 o
491. He smnsercs. 4.92. Slamsercs; A= 0 1 —1) 493. Shansercs.
00 0
1 &2 3V 0
=(0 —3 1) 494 Sleaseren; A= 1 —2 —1 ). 495. He snnsercs.
2 03 0 3 2
2 13 -3
a97. c=(-39 —16 25) Cx=(22x, +13x,—37x,.
-1 0 -6
—15 23 -7
~39x,—16x,+25x5, —x,—6X;). 4.98. c=[ 2 8 -4}
-7 1 7
Cx=(=15x,+ 23, ~ x5, 25, +8x,—4x;, —7x,4x,+7x;). 499. C=0.
23 -2
Cx=0. 4100, C=[1 0 -4}  Cr=(2x+3x--2x;, x,~4x,,
50 -2
200
Sx,—2x;). 4102. (0 & 0
00 2
4103. (E,, E,, E,), tie
cos’a
cosa(cosP cosp—cosysing) |,
cosat (cosPsine+cosy cosg)

cos a(cos Boos p—cosysin @)
Ey= cos? Beos? ¢+cos?ysin ¢ %
2 2
cos? B—cos
—Bz—lsin 2¢+cos Pcosycos 2¢
cos a(cos Psin @+ cos ycos )

Es=| cos? B—cos? N
2|08 PO Y p+-cos Beos oo 2

(cos Bsin @ + cosycos @)
e=cosai+cosBj+cosyk.
a, 0 0
1
4.104. | 0 aycos?+aysin?e E(a,-a,;;inzw
1
0 E(az—a,)sinhp azsin?@+ascos?
414



2 (2sin p+cosp) 2cosp—sno

1 1
4105. | 2cosp4sing  2-5sin2  ~(I+sin’g)|.
1
2sin p—cos @ 14cos? ¢ 2+Esi112(p
1021 20 1 0
_l2 351 P B A
L L P C I A B
1 123 13 4 7
12 2
4 u
4107. 4=|3 —1 —2|. 4108. [A+B]s = X
—29,5 25,
2 -3 1
-6 22
4.109. [p(A)]=34%—24+5E=
[pta)}= * ( 2 49)
4.110. 2) (0 1 6) (01
02 01
03 0], ot Of
0 0n-1 0 01
0
4111 (12 13 1/4 1/5\ 4112 (1 h h* &®
112 13 1/4f. 01 21 34*
0o 0 0 0 00 1 31
0 0 0 0 000 I

4.114. Oncpa'mp ofpaTeM B TOM H TONBKO TOM Cly4ae, KOTAa
A0 A7)

4.115. 2) OnEpaTOp NPOEKTMOBAHWS HA OCh, JANANHYIO BEKTOPOM
& e yveer OGPATHORO; G) OICPATOP HC WMCET oGpAIHOTO.
4116. 2) OnepaTop p
Hylo BexTOpy €. HC UMECI  OODATHORG: ©) omepatop  scprATLHOTO
BexTopy e, oBpaTHM,
npuem A ~'—A. @ Hocnemsee cenyer 3 pasencrsa A2=E, KoTopoc
TEOMCTPHYECKH OYEBMIHO, HO MOXCT OBITh # NPOBEPEHO CIENYHOLIEM
obpasom”
A= A(x—2(x, e)e)=x—2(x, &) e—2(x, &) Ae=
—x-2(x, )e—2(x, &) (e—2¢)—x=Ex, xc¥ 4
4117 4 V(= x+2y—2)it(~x~ 3)721)]+[2x 3,+ka 4.118.
Onepatop e mmect . obpatsoro. 4119 (e, —o)=
=U(-eg) 4120, 47'=4. 4121 Oretron B o=t paioro

4.122. A"x:B(x,+Zx,+Zx,. 2xy+x2—2x3, 2x;—2x2+X3).

4.123. a) N, 1ByMephoe NONIPOCTPACTBO BCEX BEKTOPOB, Op-
TOrOMII WKTODY e, T~ OMOMEPOC OAIpOCTPICIHO _ nccx
BEKTOpOR, KOTINHCAPHHX REKTODY €5 G) N — OMOMEDHOE IOIpOCTpalt
CTBO BCEX BEKTOPOB, a, T,— mBymer BO
BCCX BEKTOPOB, OTOTOHATBHBIX 4.

415



Za,
X#0, hy=0. xM— ]+Zk 0] #0

=xi, x#0.
4132 Tpu @=2nl, 1=0, +I, . U(u. @) comnazaer

c cnmmvlmM HosToMy B 3TOM cn)'aac A HEHYNIEBOM
op. Tlpu @=(2+ 1), I=0, +1 oe, a#0, hy=—1,
i moé BEKT sekropy e. Tpu

op,
-, ONEpPaTOp WMEET E/MHCTBEHHOE COGCTBEHHOE HMCIO

o0,

a3, M:l, x®)— ool Heuxnmbu BEKTOp, KOMIIAApHb

mwlocKocTH  oTpaxerms, Ap=—1, xCJ=ae, a#0. 4134 A=-1,
1 1 0

XP=q| 1|, az0. 4135 A=2, XP=q,|2 +u1(0), o« W O, HE
0/ 1

1
DABHEI ONHOBpeMeHHO Hymo. 4.136. A,=1, X‘"":u(l); hp=0, XPd=
1

1 3 1
:a(z), 0. 4137, A=1. x“’:a{l'. a#0. 4.138. A, =3, X"”:u(z);
1 2

o 1
+az| 0Of, oy,
0 —1

3
O He PaBHBI OJHOBPEMEHHO HyMO; Ap=-- I, X“*’:u(s), a#0. 4.140.
6

1
Ap=—1. Xf‘17=<x(2): a#0. 4139 A, =1. XP)=q,
1

0
1, X“":u( l); a#0. 4.141.

0
=2, XM= 1); A
0/ -1

8

XM=o,|0
1

—2 1
+m2( I). af+ad#0. 4.142. A, =—1, x“-'zu(l); r=2,
0 1

2 2
2, X“”»——u(.?); a#0. 4143, h=2, X"’=u( ~4), a0,
3 3

4.145, Tpu mobom @0, T onepatop A WveeT Jpa COBCTBCHHBIX
aucna Ay (p)=cos @+isinp=e", L,(¢} *LOS(D'lsmﬁ—e ~t° CooTBeTCT-

2wl

e o ¥ P—TNpoM3BONbHBIE OTNMYHbIE OT HyJS KOMIUICKCHBIE YHMCHA.
Tlpy 9=0 1 @=m onepaTop A UMeeT MO OHOMy COBCTRERHOMY YHCITY:

416

Bytompe um coGeTsertbe BexTopbi X*(g)=



Mo=0)=1, A(p=n)=—1. B oBokx chysamx cOBCTBCHHLM BCKTODOM
sBseTCA OGOl rieHy:1eBoii BEKIOp H3 KOMILICKCHOTO HPOCTPAHCTBA - 5.
® K pascucrey (A—AE)X™=0 npumenutn onepanuio

1
KOMILTekcHOro conpskerus. 4.147. =1, W-\=a(z
1

]; Ay =2+3i, X0=
3-3i 3+
=|5-3i}; A,=2-3i. X*)=q|5+3i|; weC, a#0. @ Bocroab3osaibes
4 4
pesynbTaTom 3a1auu 4.146. 4.149. 6) X, =1/A,.

3 6 —83 —59 — 45\
4.151, ( 1 ,‘). 4.152. 107 83 67 4.153.
e 14 10 5’

13 32 -2 —1p2 o1
e x) 4154.D=| 12 —12|.p*=| 0 o u)
28 1 -11

12 2 32
010 023 0
00 J). D*=[1 0 —1/2|. 415. Mosopor Ha yroa
0 4/3 0

o

4.155. D=

10
9 BOKpYr Hauaia KOOPAMHAT 1O wacomoii cipenke. 4157. (b/ 0)'
a

1 (b—a® —2ab 10 ~10
4.158. m( b a7_bz). ecmt ab#0; (0 ) mema=0: (7

1ipu b=0.

4.159. < Tlycth aj, ..., a,€R" COOTBEICTBYIOT BCKTOP-CTONGUAM
matpimei 4. To Teopemve Kpohckepa —Kanemm:_cuctema cosmecTia
TOrja W TONbkO TOrha, Korga rangA=rtangA4, r.e. BekTop b,
COOTBETCIBYIONMI BCKTOP-CTONIONY B, IPHHAMIEKHT JIMHEIilOl 0GONOUKE
BCKIOOB @1, ..., @y, KOTOPbie COOTRETCTBYIOT IAKKE BEKTOP-CTPOKAM
COPAXERHON MATPHI A* (pACCMATPHBAETCA JEHiCTBHTEbHBI Ciyuai).
AprMeTHieckHii BCKTOP X fBJISCTCA PCLICHMEM CONPSHKCHHOM Cﬂ(.'l'eMbl
10 OnpesieiieHuio TOrlia M TONBKO TOIAa, koria (a, x)=0,

.., n, a swaaut, # (b, x)=0 Tcopema noXasama. B xoMn'xcl«:HoM
Clydae CTPOKAMM MATpulsl A* SBISIOTCA He
a #X KOMIUTEKCHO-CONPSKEHHbIE, KO JIOKA3aTeNhCTBO npusomchu ” ariac
JorMIKo. B>

4.160. CosmccTHa; OOIlee pEUICHHE COMPSUKEHHOH CHCTCMBL ce,

e=(—1, —1. 2). 4161 HecoBMeCTHa, OOIICE PEMICHIC CONPAXCHHOK
cHereMEl ¢y eq+Ce5 ey=(~1. 1, 0), e3=(—1, 0, 1). 4.162. CosmecrHa;
CONpFNCHHAR CHCTEMa WMECT TOTbKO Tpwbkambioe pemenwe. 4,163,
CopvecTHa: ofice pellieHie CONPXCHHOM CHCrembt Kak 8 anave 4 161,
4.1 Bocno'lmomrrwn Teopemoii  ®penrombma. 4.165. Tombko
cucreMa M3 3agaun 4.1

14 Tion pen A. B E¢umosa, b. I1. Jlevmnosiua, 4. 1 a7



i 1 a0 o
: 0 -10 0
9 “=lo 02 o
~ 0 00 -3
1 1 0 300
a4 E={1), £,=| o] E=| 1], 4={0 0 0| 4175 o
i -1 =1 000

1
Bamanposath  weanas. 4176 Lrp_( 0
-1

) o]

00 0 1
={o 1 0) a7 E=| 0],
001 -3

1
L
4 Bl
0
1
. _fo
4179, E,=| 0)
1
1271 10 2 -1
4.180. N
w09 (75 0 (1) o o (7)o

m netetrom. @ Menomposam, dopuyxy A™=7"'D"7

190 189 —189 23
(37 ~5) oo 1 37 ") w3
T 252 252 —251 13

13 - 9 0 0

E={ -23]. E=| 3| p={o —9 o) as4 E (n/wfz
23 23 0 018
11,/18 23 90 0

52:(_1/\5 : E,:(—Z/J ., D={09 0] a1ss. r_,=( 7:/\/2
4/\/78 23 00 27

1 0 200 l/f

E= .»Vf s E,:(U; =0 4 o). 4.186. E,:(—I/V )

i 004

418



1/[ 11,/6 000
E=| 1/3]. l/\/é "p={00 0] a1 v= R
NG /6 006

(5 o - ~1 (20
D—<0 ~]) 4.188. lr—\[ﬁ( 1 2*1_), D_(O 8) 4.189.

2 12 0 5 00 23 —23 —1p3
U= l/ﬁ :/f 0 =lo -3 0| 4a190. =23 13 23],
0 01 13 23 —2p3
2 2 1
NN
00 I & 3 100
0040 aoL U= —— — = ={o 1 o
07 NN 00 10
52
/5 3
60 —4 ot
4203. 4= 06 2] 4204 4=|0 12
—42 6 123
31 -1 -1
B I = I ' (2 2
a2s = T 5| ae. 4 7(2 72)
—1 -1 3 -1

4210, xP+xP—xP, 420N xP—xP—xP, A22 xPrxf-x7F,
1,5 et

ymxipxphoxy, [ BTN,

Xp=xy+x5—x%,

xy= 25

4213, 9xP+18xP—9xF, 4204 3xP+H(xF-2x,

1 1+ 1 4 ! ’
x, = TENit—Xhb =X
SRV INC N1

1,2, 2
X=Xy XX, 1

23201
w= gFtyEegEh,

1 1
ERRE Xy = — X — Xyt Y,
2, 1, 2, NN
Xy= GHgXaFN e
=

2
—=X1——=x5.
VAN

PITS



4215, S¢P P2, 4216, 927+ 18vF+18x2,

1 i 1 12,2,
1t Ah+—=X], =IX1—Ix2 1Y,
g NN 37T
2, 1, 2,
LY D, =3XI—3 X
\/3 NG 2201
] X3=ZX1+7 X2 X5l
LX;=fxﬁ7n 3713y
Vi e
4218, TonoxnTensio 4.219. Orpuna onpe-

fencrinan 4.220. OGuwero suma. 4221, OTPUUATEABHO ONPCACICRHAS
4222, Tlonowwremsio onpenenentan. 4223, Obuiero wuna. 4.224. Tlo-

21 0'(—4/5, 2/5),

e=(11/5, 2,/5) 6= /5. 11/5). 4227 Mapatona y2=a/2x,
o). e= =(4/2, 12 e;=(=111/2,1//2). 4228. Tuncpbona
X ”9 =1, 0°(1, 1), ¢,=(GL/13.2/\/13), e;=(~2)\/13,3;/13).

4

4.229. Tapaarennisic ;{ymue x'=4./512, 0'(=3(5, =3'10),
=2 /5, 15), e, =(1\/5,2/5), wm, LB CTADHX nepeneriblx,
w2

. 076, 13),

i
20 -y H1=0, 2x—v—4=0 4230. Dwmnc —

X
3576 35730
@5 =15, e,=(113/5,2\/5). 4.231. TlapaGona yﬂ':—‘-\[.xl‘

e

o ( 2 1) ( 12 )
5.2, o=~y ) = ).
AW fs) A\ 5

N2
4232. a) Tipn he(—oc. —1)- ramepbona (huu-x(y—i) =

, TUpi A=—|-——IBe TICPECEKAIOIMECK  UPAMbBIC

ne
X4+y+2=0, upn Ae(—I. 0)— rmmepGorna (x~1)2+)\(y-—x) =

npu A=0—-napabosa x?=2y, mpn Ae(0. +oc) —ammme (x—R)2+

(1 241
ISy v—~) =21 6) upn he{—o, —1)--rumepGona (1—A) v+

A x
D=1 00 0) e (=172, 14/2), &= (—u\ —I/f) wpn
A= Jme TapaUiensnre npsMie x—) +1=0, npn

amme (1= x2+(1+0)p2=1,  0'(0.0), &= |/V/§ I/\/i)
e=(~1\/2, —1;\/2), npn A=0—oxpyxmocts «*+y>=1, npn re
€O, 1) swmnc (|—Mx"+(|+»v'2~| 00, 0), e,=(—1/3/2, I/\/Z)
e=(=1/2, —=1,,/2). mpn A=I- napancbbie

X+y+1=0, npn Are(l, +uc)—mncp6m.s (I—A)A'2+(|+7)y'hl

0°0:0), ey=(~11/2 111/2), e=~(~11\/2, —11/2).
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4233, Dnmconn = 2 o -, e=(1,3,2/3, 23),

"/3
=3, 15, =2]3), e,f(z,a —33,113). .
424 T - —te=-2, 0'0,2.),
=(—2/3,1/3,2/3), e;=(1/3, —=2/3,2/3), e;=(2/3,2/3,1/3).
y o

35, it P
4.235 Jlsynonoctmii  runepGononn 4/54,4“5 F
0'(0. 1. =2/5), e, =(1/2, —1'/2. 0, e;=(1/3/2, 1/3/2, 0). e,=(0, 0. 1).
Il il
ENGITANCT]

—19/40,1/2),  e,=(1/6, 1/6, —21/6),  e;=(11/3, 1,/3. 11/3),
e3=(1/2, =1/3/2, 0).
4.237.  TapaGonuueckmii  wamnap "

4.236. DnwmTwseckuii napaGoson L O’ (—1/40,

L0, ),

=213, 213, 113), ;=(23, —1/3. —23), ex=(1/3, —2/3, 2/3).

2

=3 1/3, =11/3), e=(1/6 —21/6, ~111/6), e,=(114/2. 0, 1//2).
R

U6 12

0" 13, =23, 29, e‘—u/y —I3 L3, &=(1/621/6,11/6),
e=(1/1/2, 0, —1/,/2).

V2
4238 C i P

I, 0°0,1,0), €=

4239, o, it

P— )
4.240. I WURHAP T 1, 0'(1/6, 1/3, —5/6),

e=(11/2, 0. =12, &,=(11/3, =11/3, 1/3), e,=(11/6,2,/6, 111/6).
Fnasa §

51. 0331 52. 05. 53. —1. 55. (Ax)?—2Ax. 56. e(e*—1) S7.
2 1 1
log (14Ax) 89, —=. §10. == 51l 2'lm2 512 —loge.
X x

5.14. @ BocmONKI0RATECH  TOXECTBOM: X/ (o) —Xo/ (x)=(f (xo)—
—Xof ()~ (xof () —Xof (xo))- 5.15. f'_(=1)==2, f (= ~ (=0,
Fr)=2. 517, f(©)=/4©)=0. 518 [ O)=—1. f+@=1. S.19.

1
S-(0)=1, f,(0)=0. 520. @ Oyuxuus )‘:sin; RC MMEET Tpefesia NpH

8 255 i 2.3 2
Xm0, 521 —245x M —2o 523 R ¥ Yy
* g e ** e

amn




5.25. 5.26. 2x(3x*+412x*--31). 5.27. 5.28.
3241 3 2 b
—_———. 5. ——a—t———. S530. - 5.31.
[y SV Wi (v any?
1-ax
— 3. 5.35.

e 53 NN

i/ 2

3 /533 1 .

23/x2(33/x+5). 536, x(_‘ =
x? (3sin 2x—2x)

M-

3
o

537. x’cgx————=

xCeXTgm

ST s 5.39.
2sin?x. /37 cos?
1 I
— st /xcosx.

- 540,
T+ sinx /%
2 1
+3/x° S-3*m3) 542 x?( 3l —
5 (A n ) x ( oga x4

. i3 /%(19x% +9a) 2x
5.44. sin ’(.\'—Lf). 545, ¥ — h e
4 63/ (v +a) (1+x2)/

2
5.47. ; 5.49. 24x(144x)% 550. —
2c0s4
551 “sinx 552 SRR i
Tcos 4x]

5.53. arcsinlna+-

2,
N

556, xe (l+x). S5

559 5.60. 56l e
(\’+4)\ ul‘c(g%
Iox (X
562 inf 2507 ).
()
s.64. ey sen(sin)
5.67. Y- iy
In?x
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xIn2-n2x’ 2 /_(a.‘ Foxto)(axt+bxd)
1
575, — — . 576 —i——— ST chx
(2+x%)/T+x?arctg /1+x? NZZeg
1 1 (x=3)(19x—17)
578. shx. S79. ——. 580 ——— S8 CoAi 0
shx hix shix Gt 1)*
10-2x—2x7 25 49x+1
582, X 583, X +9x+
3x?3/x% (x+2)% (x=1) 2/x+23/ =1 (2x+1)*
584, MarP St A 585, X (Inx—1).

4/— fx+2)? /(,\ 25

1 3z[3+Inx
g} . 0¥ *
5.86. x22 (Xﬂm an) 5.87. (/%) (6 ‘\/,\—Z)

588, (Inx) 5.80. (sinx-mi”( nx}+arﬂsinx-clgx).
90, X 'u Fxinx(inx—1).
s591. gLi(lumefi»z'”)
3 inx x

! x
5.92. \“Z"(l4\|nx1)¢x“-2‘<7¢!nZvInX)!Z‘ In2:-x*(Inx+1),
x
1>0. @ Halitn npomiBOMYIO KWKAOTO caraemoro.

593, 5 14241 -cos? x
.93, —sin2x———-

2 /Hmsz {cos? x +/T+cos?x)
MEKYTOUHO TNEPEMCHHOM B3STh #=COS’X M AATee HOCTIONb3OBATHCH
NpaBAoM J(GCPEHIMPOBARNSA CTOKHOA (yHKIWH,

_ arccosx
594, = @narccos +1)

© B xatccrre mpo-

b oarpyaet
q,arcsme e (1—e2T)12
A

AT g arciga ra 1),
8

597, a=2, b=0. @ Yenoons nenpepusrocn lim f(x)= lim ()
xd

u  auddpepenmpyemoctin - (0)=/", (0) cocragnsor B COBOKyMHOCTH
CuCTeMy JIBYX ypammerwii OTHOCHTENSHO a M b
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2
598, N = 5.9 J___z‘—

2 2 P Y= Pa—x)
—" nz\/;mﬁ:{w\/}__ gifi, ) (n(l—x)mft

NN TN NS TN TN mn
T+x i
i
1-x
5102 —sin2xcos{cos2x).  5.103.

AV () (P=04m2), xs0. stos. —"—. 5106
A2V (2) (=2 4me . 5105 ——. 5106 ——
AT AT AN Sinmx [y

2tgx(1+1g2x)
T4igéx

N-4ay

2
X< (3 sa07. 21zlogzecrg<2n.\+;) 5.108.

!
S109. —n SAI0. (s *(etgxcosx—sinxinsiny.  S.11L.

1 N ( sinzx) snx
L . SI2 ——a¥ (14 JeosxIna).
2 7 =il !

1 i
5.1 hx(14+—). 5114 ——. 5115 o —shax).
3. \( +Zshx) 114, Py 5.115. e *(achax—shax).

h |

se ) o 1 g cos(x—rk). ccim xe
chx e

efnk, n(k+1)), ecnn ke x=nk, 10 y_(nk)=—1, ), (nk)=1, keZ

1 1
L x>0 — >
[ T4x?

5.120.

x<0; y- (0)=—1, 4 (O)=+1. S.122. —1,

1
x<0; —e™™ x>0 5123, 1, x<0; e x>0. 5.124. 0, |x|>1;
x

2x*44x3—36x2+54

2xe ™ (1-x2). Ixl<l. 5.125. 5.126.

3(1-220—x7) V@+
yY -2 a1 a 5.128. (log,q) .L_lnlog,,x).
Lita nx

'
5.129. cos xcos(sin x)cos (s (sinx)). 5.130. (1_)‘1" :

X
x

S131. —=(1+In?3)
s acosaxcosh,\:ibsmaxsinllx 3::11n3+smzzax )
cos” bx cos” bx,

5.135. @(x). @ Be
424 N



OO VR o @ VE-eE)V ()
TR R T A G

5138, W(x)""’((p (A)nmuw#"‘)?’ '”)) 5.140, ”T‘"")

5.136.

1) i =
SML o SIS (1)) (). 5144, 3. 5.145.

x(yi=2¢) i
suar. XTI g4 PRV, S —
Yeri=x) 2(1+ny)
sis, CSnpresnx r@-n)_
sisa, P g 20X
x—y X 1+x TxZey?

. @ Oyuxmun y=chx, xe(—cc, -+o0), He mmeer

OBpaTHOj, NOITOMy CIENyeT PacCMATPHBATH [Ba TPOMEXyTKa (— oo, 0)
u (0, +ct), HA KaKOOM H3 KOTOPHIX 3afiaHHas (YHKIHMS MOHOTOHHA
H, CIE/OBATEILHO, HMEET OGpATHYIO.

5.161. log;e-cigx. 5.162.

1 2
L5164 — . 5165 —> .
NS e ® 1+6a%(

sae6. —0 _ gyq
a(x)+log; 1ina()
S ST 29 SATL —ctgg. SAT3. 2cos?tlcos 2—2sin ).

5.168. !1—§. 5.169. 1 5.170.
2 3t

2
5174 1. 5175. % 5.176. iancngJ. 5.177.

(1-y/1)*

b
5.179. ~thz 5.180. 1. 5.181. —1. 5182 2+ \/i 5.183.
a

4 2—6x* 2 x*+1
—-. 5.184. —2cos2x S5.185. . 5186 ——r ———.

3 oS i+ 3n2 (1)

3x (1+2x?) arcsin
= z)z*_“‘(l _xz)wz g

5.187.

2¢7V(2x2—1). 5.188. 5.189. 7 2+ Inx)x

11 1 .
x{ =i e B c 5
(4 2 4/x z\fv(zunx)) .

seckoii mpomsBOmHOL. 5.190. ' (0)=3, y” (0)=12, y™ (0)=9. 5.191. 2. 5.192. 6.

2
5193 y(0)=1, y(0)=n2 y"(O)=In*2-1. 5194 y'=-7 (Xl)
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L) ey

e (w 7€)

(*+0?) e+ 00") + {0 'v— )Z
Pron)

m!
5.199. ——x™ " ecsm n<m;
{—n)t

0, ecm  m>m. 5200, (klaya®. 5201 sin(x+n;).

. 3 i Y LAY
VY S O A T

—1y :
wrn s202 (e 0D sae 2"‘ws(2x+%) ® Bocriom-

2
souinics  JOPMGUONE ooel Hc;)ﬁ 5204,
PO o) e ot U T JL [ N .
3T g0y i

panercTnom 14x=2—(1—x}. 5.208. cosx+(209—x—x?)—1Ssinx-(2x+1).
m 811

5.200. ¢ (x2+39x-+ 360). 5.210. 4¢zmn(x 72)(\_ 5211 ng‘f L5212,

xshx+100chx. 5.213. @ Jloka3saTenhcTBO MPOBECTH METOAOM Mate-

. 2 (ad b
MaTHICCKOM WiYKIWH. 5.216. 5217, —45. 5.223.

s o2 ""’3.5‘215 L L () i Lot s ey
(1—xe?) xH(1+y)

1
5230, —ctg®r e xe(l, +o0) 5231

1/ )’
~2secx, xe(-g, ’2') 5232, 2(1+1%) wm 2sec’x, xe( 5 'Z‘)
5233, !
" Sacostrsmt

Y430, x%+2y— 120, 5241, 7x l(l}+6 -0, 10x-+Ty—
5242, y= o (n+8)x Hrn—4)y—n/2/4=0. 5243, Sx+6y—1
426




6v—5r-+21=0. 5244, x+y—2=0. 5.245. arcls . 5.246. Mq(1/8, —1/16).

VA1 5249, 20—y 1=0. S250. 4x—dy—20=0. 5251,
7540 B o M,(0.0) yron pasen 0 (mapabomkl kacaioTcs)

n B Touke My(1, 1) yrom arctg-. S255. arctgrz. 5.256. arctg2,/2.
sm. r/4 n n2. 5260. 21/5.

262. < Ecim xprBas mnana YpaBHEHHEM r=r(¢), To nekaproBml
Ko()plmm‘rm Tovex M 10l KpuBOH Kak QyNKUWA YIa @ JaioTcs
BEIDKCHILMIL

x=r(p)cosg, y=r(q)sing.

Orciona OM =r()cos @ -i+r(@)sing-j, T. . nexktop p(l, tg@) KommHC-
aper OM. Bextop r(l %) SWASCTCH HANPANAIONIIM BCKTOPOM KACATENb-
Hoit TT', a Tax Ka

rsinQ+reosQ rtrtge
FeosQ—rsing r—rigo’

ri

7o Bektop efr'—rigg, r+r'tgg) KommueapcH t. CrenoBatensHo,
, €] r
contm 02

iol-lel” ity

o tg0 cos?0 r
or g0= —=—.
a4 cos?0

i
§263. 0-arctg; 5264, 9:;”4’- 5265. a) 1,=0, 1,=8& ©)1c

(0. 4)UB, +cc); ) 14 ;2(3 +/3). ’1;71: (3—1/3). 5.266. —awsinot. 5.267.

7
242 5.268. /]gn 5.269. awe™. 5.270. v,=—2a05in 2, v,= —2a0cos2¢Q.

S271, B rowax (. 163 1 (-3 ~163) 5272 A% w Smr 5.273.
2 pan

5277, [Ay)f 1,261, (AI)),7|2 (Ay)2=0,120601. (dy),=0,12. 5.278.
As=2xAx+ 2% A

(:,)m o Tyis, xoTopsit i 6o mpoiize Towoit
M 33 NpoMexyToK Bpemcu Af TP PAaBHOMEPHOM ABHACHUM CO
cKopoctHio [ (,,)
n
5.280. ds =008 S281. a) 0; 6) 5+kn. 5.282. Pavencrse
2) M B) HCBOIMOKHHL pBericTao 6) smMoaﬂm B ciyae nuneﬁﬂoﬂ
Oymu_(cv. sanavy 5276 S283. 2w S28. Jow. S285.

2/ Ja*—x?dx 5.286. xsinxdx 5.287. amlgxd.\ 5.288. Inub\ 5.289.

arcsinxdx.  5.290.

5'“(‘“) dx. 5296, &'dr

+)

427



5.297. »-T‘;n(::;))dx 5.298. 2) 0,05, 6) 0,805, B) 0.2. 5.299. 2,93.
5.300. 1,2. 5.301. AVa2nrhtr @ Tlockomsky ki Tiocrosmsa, T v sens-
ercn dymueli omoro aprymewta r: v=whr? 5302 AV -k Ap,
@ Ilpu nocrosmeom 7 obbem | sBiaseTcs (YHKOHell TONBKO OIHOTO
aprymerra p: V=RT=. 5303 —ab?sin(bx+c)dv?=—bydx®. 5304,

5

s 2—xY)sina—

3 9(2xtin3— (s, 530, ETFIIIZTIT 0 ang e
.

3x2—9x+7 J1=x%-x+arcsinx

5.307. dx*. 308,  — dx*. 5.309.

e e 3 i=x32 .

all +aY)snx 2dx?

—x{l+x%) 732 dx2 5310, ————___dx2 5312. — . 5313,

) S g [eny

R2dx? x(143p7)dx? (x—p)dx?
———. 5314, 6————— 5315, ————.

Gopr M STy (1 =acos®

5.316. f(x) paspesua nps x=0e[—1, 1]. 5317, 0.
5319. @ Iposectn HOKISATEILCTHO METORON O mpoTusHOro,
JICBOH WaCTH ypaBHCHUS
MMECT  €IMBCTBCHHBIN neucmumbubm xopenp x=1.
5320. @ Iposectu HOKISITEILETSO MCTOIOM  OT mpoTUBHOo,
SIEBOM vaACTH

HE WMeCT ACHCTBUTEILHBIX l(cpHeH
5321 & F(b)= Fgg 5322. £=1/,/3. 5326. @ Bocnonsoparscs
pesymTaTOM Sz 5,323 SIW. & =12, L,=52 53. 0. 0.

1/3. 5331 T11""" 5332, ———. 5333 1. 5334. 2/3. 5335
n Inc~Ind’

(/ . 5336. a*/b? 5.337. 2 5.338. 2/3. 5.339. -1/2. 5.340. 2. 5.341.
ERVAS

9/50. 5.342. 1/2. 5.343. 1/2. 5.34d. 0. 5.345. 1/2. 5346, —oco. 5.247.
cos3. 5.348. —2. 5.349. 1. 5.350. 0. 5.351. 0. 5.352. 0. 5.353. 2. 5.354.
0. 5355. +oo. 5356 ljm. 5.357. a. 5.358. 0. 5359. —1. 5360, 0.
5.361. 1/12. 5362 —1. 5.363. 2/3. 5.364. 1. 5.365. 1. 5.366. |
e 5368. 1. 5369. 2. 370. 1/e. 5371 1. 5.372. 1/e. 5373, | 5374,

6 5375, ¢. 5.376. ¢. 5.377. 1/,/e. 5.378. 1/8/c. 5379, —9+17(x+1)
~9(x+1)‘+2(x+1)

5380. 7+11(x—1)+10(x— l)z+4(1(»0(x—l))[x—l)’ a) 0=1/4; 6)
8—moboe neHCTBATENBHOC YHCIIO;

5381, 1'(41)443. P'(0)=—60, 1’"(1)46.

[
,+ A

182,
3 1+ a )

2!
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X Ot (n+ )2
o]

n
0. u
- cos( x+(n+l)2)

ot

xrrl

(n+ 1) (10"

s x>=1

yot e
— (1) ‘? Rusi() n Houerno;

+Ry1 (). n weThO. @ OcraTounmii wie

- " @1
oot ) B ) (B O
(n+1)
X Fad X 22"
5.388. T T ...ﬂ—l)"z__n', e B pasioxcuun

2
¢ 1o dopmyne Maknopera (M. sazaty 5.382) momoOXuTH .«:»XT

5389, %((7»‘)’

o 4"‘+ +(—-l)""((277’;);") ®  3anwucats

1
‘5“ —c0s2x) M BOCNOL3OBATECA PC3ybTAaTOM 3aiaun S5.384.
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5.390. 52’ “"}ar G 21_(,5,.(7":?. 5391
2Luz+4 Afiz =t ...+(4)””£. 5.302. z(w%isl
.”‘T:—#... +(—l)""l.'7"(2:1’"3)."2
f(xfz)+(x—2\z~»(x—2)‘+m;;(;2_l‘z))5. 5394,

5.395. x+£+: M1 5.396.

6 ar(1—0% g7

AN - s 5397w 0842 48; ,049,
Ty rm“w( 7[»;,1 a) 0,842 6) 1.648 ) 0,049,

r) 2012, 53%. a) — 5400 ) 1; 6) 1/%

6
16(I+0r v 2 510 +0x)*3°
) 112

5.401. @ Bocronb3OBatTLCH PpasOKeHHEM (yHKIMM TIO  opmyne
Teiinopa B OKPCCTHOCTH TOMKH Yo [0 WICHA MODSJKA K BKIIOYHTEALHO.
402, f(xo)=0— muumym, com  @(xg)>0 ® n  uernoe;
F(xe)=0 — maKcmym, ccTn @ (Xo)<O M 1 SCTHOE; SKCTpeMyMa HeT, ccim
1 HeverHoe.
5.403. ® BOCTOML30BATLCS NCPBLIM JIOCTATOMHEM YCHOBMEM KCT-
pemyma.

5.404. Ha (~ 1, —1/3/2) u (1)3/2, 1) yommact, na (—1/1/2, 1/,/2)
BOSPACTAET; Youn=)(~ 1/\/2)= ~ /2, Y=y (113/2)=1/2.

SA0. Fia (~ar. —1) w (0.1) sospacreer, wa (<1.0) w (1, +o0)
YouinaeT; Y=y (= 1)=y(1)=

5«(}3 Ha (0.1) n (L (’) yowwact, Ha (e. +oo) nospactaer;
n =¥ (€}

5.407. Ha ('3‘(6«;1), §(6k+l)) y6umaer, na (g(ﬁm 1), §(6k+5))

Bo3pacTaCT: rmzj(yau) anv( /i):lkn—ﬂ,ﬁ%, Verux =

5 .
:}'<2Ln+f£)rl(k+ l)n—(;—\/‘?)mzlki—l)n 10,685, keZ.
5408, Mo (0.2) yOwmact, ma (2, o) BOSDACTACT Fua=y(2)
=2(1-In2)~061. 5409. Bospacraet 5o neell oGnacti onpenenenis.
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5.410. Ha (g (8k—-3), %(sk + 1)) Bospactact, Ha G (Bk+1), %(Sk + 5))

< /3
yobizact; ym.x=.v(2kn+Z):r“"(ci%:):1,55«"", ),,,,,,:y(lkzu—

5 = /2
+{)= ,eﬂ-(ez -l‘z—)z —1,55¢*", keZ.

5.411. Ha (0, 1/¢) youmae, s i/(' + ) BOIPACTACT; Yo =) (1/6)=
=(1/e) "~ 0,69. 5.412. Ha (— yBuimaer, na (0, + 0 pospacracr;

(0) ilJM1m~2 =8, m=0, M=0,6,
5416, M=1, m=06. 5417. M=2, m_3/2~|25 5.418.
m=0. 5419, M=1, m=—1. 5420. M~1/\[N061
1//ex—0,61. 5421. @ Paccmorpers dymkimo y=c*—(1+a)
W TIOKA3aTh, UTO y HEC CYLLCCTBYET CUIHCIBEHHBIL MURAMYM: Vpun=

o)+ b 100
—p(0)=0 sa25. L2 s uz-]:(soo‘-) 4423 K
s NG
2 1 an
5427, x= 4= (p FE) 5.428. m— . 5429 & 5.430. na®.
44n°

4 8 2
5431 omth 5432 Swd 5433 — [ 5434, 2% 5435 N(1,1).
7 3 5/3
5.436. x~R./2, y=R[/2. 5.437. Paszenuts otpeok nomojiam. 5.435.
RH /R H®
WR? +Hz—rR](~/R +H? +2R)

(=0, 0)- BomyknocTs BBCPX, WA (0, +c0)— BenyKkmoets mHu3, M(0, 1)
—touxa nepernba, k=7. 5.441. Cpagux ncrony gy mis. S442.
Ha (— o0, 2) - meinyknocTs mhepX, Wa (2. +co) -BHTYKAOCTE BHH3
M(2,0)~ rouka ncpernba, k=0. 5.443. Ha (—co, —1) u (1, +’Li
—Bumyiiocts BaW3, A (—1, 1) semyknocts mmepx. M (—1. 1/2)
n Ma(1, 3/2)— rouxu nepemﬁa. ky=k;=co. 5444, Tpadmk mw
BLiTyKnL . BBCpX.  5.445 (=<5, —1)— BRINYKAOCT  BBEPX, Ma

—1, +oo »m:m)mocrh am M(=1,1—¢~% “touxa nepernba
=2¢22—0,14. 5.446. Ha (—co, 0)—semyxsocTs srepx, Ha (0, + o

mumyxocts, wwi, M (0, 0)—voua meperna, koo, S447. Ha
(Oe €) - -Bmmyknocts BBepX. Ha (e, +0) -BRMYKNOCTH  BHH3,

. 5.439. h=(c??—d**)¥2 5.440. Ha

M(c L I<Zc”’°) Toyka neperuba, k;»ie””ﬁ:—nlﬁ 5.448.

9
a=—2. b=s. 5449, .. 545 e Eom xo- abemucca Toum
6
4xg
4+x§

(mpasas), y=—1 (uesas).

nepernba, To Xolgxe=2. Torna yh=y*(xo)=x3sn?xo= . 5452

1
x=2, y=1. 5483, y=x—3. 5454, x=0, s
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5.455. y:‘}x{; (npasas), )-;3x«'5 (nesas). 5.456. x=0, y=2x, x=—1

(acBan). 5.457. p=0. 5.458. =——, y= x+r 5.450. y*5r~l 5.461.

L 64
BT

5462 Jou=y(£0)=1, yma=y(x/3)=y(0)=0; (x\[é;ﬁ,
S (oJfE, e )

TouKH ncperii6a.

5463 you=y(—y =3 Yo

Youn=y (0)

u (£/5,0)  Toum mepernba.

WA=—3 0.0) (,+—~f6,
2
4:-74‘4/6:)~ roukn meperuba

x+2

5.464. y,,“,.—yﬂ)Af (0.0)- Towa neperubos x=1 n y="—7

R
4, _ 2
5465, =y (=0, ynmy (/)= (» 2, -2 ;/z) ——
neperba; x=1 u p=x—acuMnIOTH. :
5.466. (0, 0)-- Touka meperwba; x=+1 M y=X— ACHMITOTHL

S seimr =0 (V3. 332)- roma

neperkba; x=—1 H y=Xx-—aCUMITOTHL.

1 1
S4By =y(1)=3 (-‘V/E,EVZ)HMH nepernba; x=—3/2

# y=0  acunirotss. 5.469. (0, 0)—Touka nepern6a; x= 1 u y=0-—

et ey ]
SO (00, (D=L, (—;/”—;/“5.
A‘ﬂ’ﬂ) (=4 NN Jz)vmm neperuti:

9+./45 2 9-./45
=1 n_y=0- acammTorsL.

st (0, 0)—1ouka riepernba, x=—2, x=2, y=0--acummToTLL.
—3)=—45 yuu=r(3)=45 (0,0)—rouka nepernGa;

=3, y=x-——acmmrors. 5473 yu.=y(—1)=—1/3%

3/4/6)—7ousa neperna; x=3/2 u y=0- acumntoTLI. 5.474.
y(0)=—1, (1Js/3, ~1/2)  Towxn meperuba; y= [ —acummToTa.
5.475. (0, 0) # (3/4/2, 1/3) —Touku nepernba; x=—1 u y=1—acuvn-
TOTHL 5476, Yuu=y(0)=2, (£1, 1/2)—Toukn neperuba; y=0--acum-
a2

5.467.




nrota. 5477, yain=y(1)=—1 (0,0) u (2, 0)—Touku neperuba. 5.478.
) Yoin=y (£ 1)=1/4. 5.479. (0, 0)—Touka nepernba; x=—1,
y=0—acnmrore. 5480. (0,1) u (1, 0)—towcn neperbe;
—acivnrora. 5481 {0, 0), (1, +3/2)—Touxn nepernGa. 5.482.
(n 0). (%1, +3/2)  Toukn mepernba; y=2x— acumnrora. 5.483. (0, 0).
(£1, +3/2)- Town neperna; y=x—acummrora. 5484. (0, 0) Touka
nepern6a; —1-—nesasi acuMnToTa, y=1- mpasas acummToTa. 5.485.

Yom=y(—=3/3)=1 (0,0) Towa nepernba; x=—1/2—-acummrora.
5.486. Y= (0)=0. Yoia=1(2)=3/16: (—3/3. —3/2) - rouka neperuda;
acumnrots 5.487. yuw=y(~3/6)=—3/3/2 (0,0)
u (3/3, 3/3/25)—Touu neperuba; x=—3/2 u y=x— acammrorsL. 5.488.
Ymo=p(0)=0. (£./2. 2//3)—7r0u nepernba; —npaBas acaMTI-
ToTa, y=—x —ncnas acvmrota. 5.489. (—3/2, 0) u (1, —1)—Toukn
nepern6a; x=0 u  y=1 -acummrorei 5490,  yu.=y(l)=1/Y/3,
(3/3,3/0,16) ~toukn neperna; x=—1. y=0—acHMITOTHL

S yu=p(=V3)=0. ma=y(3)=0 (V2 1V2)
(~+/2, =1//2) Toukn nepermba; x=0 -acummrora, y=1 —npasas
ACHMNTOTA, y=—1—NeBas ACHMIITOTA.

5492 yuo=r(0)=0, yun=y(£/2)=2 x=+1—acummromi,
~1paBasi ACHMINITOTA, —X - neBas aCHMNTOTA.
5493 you=y(O)=1 Yma=y(£1)=0 5494 yu.=y0)=2/2,

Yen=y(+1/2)=0, (+1, )—Toukn neperyGa. 5.495.

3
v(%*?}m):—\/i, ;-"_,:y(§+ 2kn)=ﬁ, (;i»kn, n) “rouk

()L, e

3

=34 u y=

i

neperuba,  keZ.  5.4%.  ye

3 2 3n
=y ~»A+:l)m :—~—Z/; x:7+kn— ACHMITOThI, keZ. 5.497.

ey x
Yotn=y(0)=0, y=—5-—1—enan acmmrora, ==~ | —npanan acme-
nrota.

13
5.498. mr)('bw* . v-m,‘:y(fl):—i«t% (n g)ﬁqua e-

x
peruta; y:5+n-rnenan CHMITTOTA, y=3 -UpaRAR ACHMATOTA

5.499. y=y(1)= (21‘./3

. e”z)— ~TouKR Nepernba; y=0—acim-

nroTa.
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5500, Y=y (1 T Yra=y(=1)=

— oWk meperba, y=0 —acHMITOTA

A _ _
5.501. yuy= 5 (li‘ .(21\/2)2“”‘“’)7 TOuKK nepernGa,

1
e 2

x=0-—sesan acumnrora, y=0  acHMIOTA.

Fow=1(0)=0; (kf_ 3£-,) .

5502 pra=y(tl)=-,
¢

1
(i\ﬁ,iz’”l) Toukn neperuGa, y=0—acumrrora. 5.503. ypa=r(1)=

=¢ y=x+1- scummrora, 1=0 mpamas acuMnTOTA

( \/17
= A ‘
1;\/“\/[—7(, Lw/m N f ﬁ 1 Ny OR T .m.)

TOUKH nepeTnba: y:O - acHMTITOTA.
5505, pon=y(—2)= —4/es yma=y(=—1/e; (0.4, —L6c™¥?)-—
Touka mepernBa; x=0 JIeBA# ACHMITTOTA, y=X—3— aCHMIITOTA.
5506. (1,¢?)—Touka nepermba, x=0- mUpaBas  acHMITTOTA,
y=2x+3- acummroTa.

ST yea=y(£0)=20e,  yme=y(O=1  (£/2-./3,
2-/3 — 24./3
(-Ae 2 }) u (1\/21\/3‘. B+ 2 })7101104 neper 6a:

y=0—acivrrora.
5508  yma=y(l)=¢?
Sua=r(/3)=33e P, yun=y(=B)==3e ¥ (0,0, (L

eV, (+./6, £1/6¢7%) oKk nepernba, y*O—achmma. 5.510.

, (ef . )7 _—

5504 Jou=y{y/2)=—=, Yen=) (—/2)=

x=0 -upasas  acmmmiora. 5509,

(0.0) Toma neperuGa. SSN. pom=ple)="
A

t
nepernGa, x=0 ¥ y=U- mpasse acummToTsr. 5512, y,,_,:y(—):—e;

x=1—acimrrora, x=0 it =0 -NpARbIC ACHMITOTHL.

1 1 3
5.513. y.,...\:y( == ( *—3) —Touka meperuGa.

ANV
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1 — 5
5514, ymu=1(\/? =50 (’{/«5, Y- ) Touka neperuba, x=0
: e

u p=0 TpaBBle ACHMITTOTHI

5515 yna=y(lid=1le
: ; g

5516, Y=y (0)=0, Y

%) —rowmn neperia.

+1- ackmmrots. 5517,
—1/e})=—4fe% (0,0),

ACHMNTOTHL.

5519 yow=r(td=l/et paa=p(£1)=0 (irﬁ

5 /13\? 5-vi3 54 E 5+/13\? sy
(B ), (4 (L)) e
,

G x=0 n y

5520, ypn=) (, :(_) ~0,69, munykna Bimz, y—1 npn x—+0,
<) \e

re M(0. 1) Touka mpekparich

552 Jra=y(d=c "f~144 (nss 0,12) m (4,35, 1,4) - Toukm e
pernba; y—0 mpu x—>+0, T ¢ M(0,0) Touka npexpawesns; y=1-—
acummTora. @ Toukn nepemﬁa VAOBNETBOPSIOT  YpABHEHWIO
x ©
#: +2rln——x=0, MX MOXHO HE HAXOJHTE.
e

5.522. » 707rouka Jotnansiuaro pespics - ()=r.(0)=¢), dyn-
s yOMBAKOU@S, BRIMYKNA BHW3, X=— | — BePTHKATENAS ACHMITOTA,

In

~acuvmrora. Tou-
. Touxn nepernba

5.523. x=0 - TONKA YCTPAMHMOTO PAspLIBa, )
KH OKCTPEMYMOB YJIOBJIETEOPSIOT YDABHERHIO g
x

YAOBNCTEOPAIOT YpaBHEHMIO {gx= @ Toukn sxcTpeMymos ¥ me-

Ty
periiba_MOXHO He MaXO

5.525. Xp=—1 pn ,71 (;(I) Sx;mr—l npul'—l (x(-1)=
=3); napabona c poii — mpAmas

y= x >0 y>ﬂ)
=1 npn =0 (Touka noIBPaTA); y=2X - ACUMITOTA

npn I—~+
5527. Actpouna (oM § 3 ™ 2, puc. 20)

3
5.528. (717371, = pj") MaKCHMYM, (1—3n, 1—7">ﬂmm»

Mym, (=37, 0) ~Touka nepernba, y=x n y — aciMiTo:
5. TpexsenccTkoBas  posa; gn n/?}]U[h/'i L3[v]
U[4n/3, 5r/3), okcrpemymst mpu @=r/6, =St/
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Kapiiowsa, LOJOC— TOUKE  BOSBPATA, Ty = (0) =24,

=(0, +cc); AMHMS CTMPATBHO 3aBHBAETCH BOKPYT TOIIOCH,
acumnTOTHICCKM K Hemy mpuGamkasce: (\/2m. 1/2)- rowka meperuta;
NoApHas OCk (§=0)- TOpIONTATLHAS AHMITOTA

5.532. Jiemmucxata Bepuymt (cw. § 3 ©a. 2, puc. 14)

i
5.533. Tpamas x; - 5534. B miockocn Oxy nyra

oxpysatoct x*+y?=2 mexny Tomamit (L, 1) u (0, v/2). npoferacvan
x2

TpoTIR vacosoit crpenkn. 5.535. Tpanas scrwy runepGonu 1o —5=1,

y=—1, npoGeraemas CHW3y BBCDX, €CIH CMOTPETH OT HAYaNd KOOPAWHAT

§5%. B wroexocru Oxy mapabora ) =3 (6r—x?), npoSeraenan crera

fznpune, S587, Brnonng none «—ons, r—sint 13, S Acapouy
=294 5.0, 5.539. JIMHA ricpeceleRns LMMMHAPOB y=x?,
T2V, npcberinin Ghy B 540, Kpungs B, s
TnepeceucHms c(b:'phx u KpYroBor o mwawHApa: x> +v2+z7=1, x24y?=
5541, Dumine %*i =1. z=2. 5542, Jlsaxnsl npoSeraemas napabosia
y=xltx. z=3. 5544, Tipsmas 4xi3y=0. z=0. r=3i—4j. 5545,
1

Mapaona (5 miockoctn  Oxp)  y

(12x—x2);  v=3i+(4—20)j,

9
Vio=3i+4j. vloy =342, Vioa=3i, vloa=3—2. 5546. Limnonaa

(8 muockoctn Oxy) a=2(t—sint), y=2(1—cost); v:Z(l—cou)HZsml-];

Viemp=2(i+j), Vi—x=4 5547. 0,6i—08j. 5.548. /_(2. —j).

5549, a) cost-i—sin2t-j+cos2t-k; 6 (cosrﬂsmllxqsmu
+1cost)j+k; B) (1—smi)itj+cost-k.

5.550. ) i; ©) lZi—Zj—%k. 5551 14324504

5.552. [3:2721)”(3:‘—21\);'——2:[:‘ 5.553. cost(i+2uj+3uk).

g 7
555, @) - —costitelr2k, 71 SR 9

dr* dr*
&
77 —(2sint+rcos 1) j+{2cost— tsm(]k =2k
-0
5.555. w=2smz-i+2c0si-f; wl,:m:}i; Whe=—2j
4(r—2) 6
5556 we-2, w2 Wy _—
12— 161425 4t —161+25

dv
1=0 w,=—16, w,=12. @ we=—, w,
dr




npu t=0 w=itj,

Wa=1. 5558, x+27=4, y=2 (kacaremwman); 2x—z=3 (HopmaThHas
8

ILI0CKOCTB). 5.559.

(xacatenbuas); 3x+6y4 122—70=0

(RopvanbHan maoCKoCTR).  5.560.

a (xacatenwmas); ) +z=0

—3 z—4
(sopManEHan ) sseL 3747 7 (kacarensuan):

x
12x-4y43:=12 (kopvanenas niockocTs). 5562 ~—

07
(kacatenbran); 8x+10y+7:=12 (nopmatmsas niockocts). 5.563.

Kl-o=2, Klioi= 5564. K.=3, Kp=1/9, 5565. 3//2 5566.

2
55
1 3 3
1/2. 5.567. ——. 5.568. K= s Klo=n
2 4a

5.569. 5.570. a)

AW

B

4asin—
2

SOXAIPE (et
e e

a2
sS0 0 Yiamis o O *:;)

(@*sin? 1+b*cos? 1)¥*
= ) . 5572 4a
al

2 1
5.574. (—"—

. & (ater)n
3|85 @ 5 0

o CocrasnTh BBIpAXCHHE KpHBH3HBI K # Haiith

NoA

1 a2
e TouKy sKcTpeMyMa. 5575 72 . 5576. sxt(y=3) =
A £ M (R
T s (03): #4lr-3) 5

2 2
+(y—('+1) —e2. 557 (;o) (V;) 4y?=1. 5580. (na. —2a)
e

(x—na)*+(y+2a)?=16a>
X9t Isxt4l

(x+1)%+

5581 a) X=

A IR S e o
B) (X+¥)P+(x y)"‘~2a1"
4
5582, Y—acth 5883, Xi= v
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5.584. (i—j k).

N
x—l=—(y=1)=z (kacarebnan);
x—1

E4j+2k);

z=0 (waBras  RopMAT);

% (6umopwas).

1

]
5.585. t=i, v= (j+ k), B=—(j - K); v=2. z=4 (xacatenbhas);
U0 b=l

y—z+2=0, x=n (tmapHan HOpMaiL); v+z=6, x=m (GWHOpMamb).

1 1 1
5.586. ::5(21‘ +j+2k), v:;‘- i—2j+2K), [1:73(21'7'2]—1(;;

x=2
(xacateibhas); —-

(riankas  HOpMAb);

;2=

WIOCKOCTE); 2x —y =1 (CHPAMASIOGS. ILIOCKOCTS).
5.589. y=x (COMPHKACAIOLIARCS TLIOCKOCTB); x. y=n//2 (nopmam.-
) z=0

10 2t (mmmm) x=1,
-0

IIOCKOCTR): X
XoCTh).

5.591.

1 LI
E(,+2,+5k), u_—ﬁ(mz, K
—1

~3
(I1aBHAS HOPMaAITB);

5

(GuHopMaL): x+2y—z—2=0 (comprKacakowascs

ILIOCKOCTE); 2X— =0 (HOPMATBHAS TWIOCKOCTB); X +2y -+ 52 —20=0 (cups-
MIISIOIEA TIOCKOCTE).

Frer P =0 K=2 o=3.



1

Ktc‘:‘z.

5.595. K=

2 /2
2 5596 k=2,
5 3
14 3
s onpn y=1 K=—__ o=-I.
T ek NG 7
aw )

5508, w=2j 14tk w,=4t, wy=2; wi|—1=4. @ W=, i, 5.599.

dr
MapaGona y?=x; /(f)=21-+i. 5.600. Fipsstan x—y=2; 2'(1)=c's. 5.601.
Bepxasn  nonmyokpyxocTs  y=/d—x% 2 (1)=21". 5602 Dumme

x=dcost, y=2enr; = "(1)=i3¢"—¢ ™). 5.603. Mpanas nernb TvnepGoms:
X2yt

16 4
Basm» perph mapabom y

2'(1)=(2+1)e'—(2—i)e . 5.604. Jpaxnu mpoGeracmas «mpa-

2'(1)=20+4r. 5.605. Apka 1wKnOWH
—sint, y=1—cost; z'(f)=1—¢ ". 5.606. IposLREHTA OKPYKHOCTH
(cost+1sint), p in/—rcost); z'(1)=ate".

5.607. 1, 19", r"—r¢", 2¢'q"+r¢". @ [IpeACTanM 1k 3aKOH ABIKERNS
B nokajaTenbuoM QopMe z=re'® s HAlTH HPOM3BOJHBIE = ¥
Uckombie BesmusHbl CYTh KodhduumenTel npn e wu e

. Cropoets v=izf'(-). @ Bocriomssosatses noKasaTembHOM
(OpMOli  KOMILICKCHOIO  wuCia:  z=Re' u  walitu  UPOM3BOMHYIO
dw _ dw dz
dr dz dr’

5.609. ® a) VCHOib3ys peayibTaT mpHMepa 9. TOKadaTh, HTO
D“‘e”):}\“e“ nas moGoro keN. 6) TpejBapuTenbho J0kasaTb, HTO
D* ‘c”7(l”f(““D+l)"’(l) JlelicTBUTENbHO, HECI0KHON HPOBEPKOit y6€x(~
naemcs, uto D(eMz(r))=¢™(D+2)z(r), n nanee, wcnomesys sror pe-
symrar,  wto  DMeMz(d)=D(D 1 (cM z(.))) D(eM (D40 'z(f))_
=" (DM z(r). ‘

5611 —9¢¥sn3. 5612 0. e e'zsm::lme(i")' 5.613.

e(cos2r—8sm2l). 5614 1(18—r2)cosr+(6—9r~1)sinz.  5.615.
& (sin 20 +41(1+4 %) cos 2)(1+%) ~¥2 5.616. e'(cost—2rsint)

5.622. < Io yenosmio f(a) f(b)<0. Onpexnenma wnema x,(1=0, 1, ..)
pancHCTROM

Xu=(an+8,)/2.
e Go=a, bo=b, p=fla 1) Fltus) =12 m
Gpoyy e p,<0, X,y ecm p,<O0,
u":{ Xo-1s CCIH 20, "={b",,, ccma p,>0.
Monywt [a, 8] < [d . by-s], n=12, .., upntewt [a,, b,] —oTpesok

V3OMISIMA KOPUS, JUAHA KOTOPOFO B 27 pa3 MCHbIIE JUIMHLI HCXOHHOIO
oTpeska. B wacTHOCTH, d@,=h,=X, i, €cnut f(x,-,)=




Tlporpamma HMeeT Crieayioumii L
SUBROUTINE FORK(F,A,B,N) 2 AN=X
K=0 3 K=K+1
IF(KLT.N) GO TO 1
A=AN

B
AN+ BN)/Z B=BN
RETURN
A=X

s=
ll;; (,’?“)'5 (,To) 6 10 2

GO 1O 3

Jannylo DpOIpaMmy MOXHO ncmmmm:an M QS HAXOXKICHHS
xopiis ypasnenns f(x)=0 na otpexc [a,b], mism Inaucnmem xopis
ety (o tb)/2. npw o MpejcnviaR AGcoMOTHAR. TOTpeIIOCTS
pasHa

5.624. 1(1702 5.65 —0,6823. 5.626. —2,2340, 0,3276. 5.627. 2,8931.
5.628. —1,4305. 1,2963. 5.629. 2,0946. 5.630. —2,3300, 0,2016, 2.1284.
5.631. 0,3684. 632. —2,3247. 5.633. —0,7976, I4945 5.634. 0,2510,
1,4934. 5.635. —0.7549. 5.636. 1,5160. 5.637. 3,3532. 5.638. 1,2970.
5.639. 12672 5.640. 1,3713 5.641. 1,7556 5.642, 0,6529 5.643. 0,
0,7469. 5.644. 4, 0,3099. 5.645. —1,4916. 5.646. 0,5110. 5.647. 0,7391.
5.648. +0,824]. 5.649. +0,7339, 0. 5.650. 3,6926. 5.651. 1,8411 5.652.

B=X
RETURN

5.654.
FUNCTION CHORD(F, A, IF(DX. GT.EPS) GO TO I
*B,S,EPS) CHORD=X

RETURN
2 X=X—(B—X)«FX/(FB—
+FX)

X (X)
FX=F(X +ABS(X ~ X1)
IF(FA*FX.GT 0) GO

TO 2 X1=X
1 X=X —(X—A)+FX/(FX—FA) IF(DX.GT.EPS) GO TO 2
FX CHORD=X

RETURN
END

GO TO 4
3 X

4 X1-
X =X—F(X)/FD(X)
JF(SX1- 3042, GT.EPS)

5.656. N
FUNCTION COMBI(F,FD,A,B,EPS)
A)

A'(a); A)+FA/(FB—FA)
lF(l‘Ao(FX GT.0) GO TO 2
440



XT=A
- (X—A)+FX/(FX —FA)
X

XT=XT - F(XT)/FD(XT)
IF(ABS(X—XT).GT.EPS) GO TO 1
COMBI =(X+XT)/2.

RETURN

W

5.657. OteeT X 3amave 5.624:

FUNCTION F(X)
F=X#43424X~8.
RETURN OTBeTH K IPYTHM 3aJ1a%aM OTJTH-
E YAKOTCR BTOPHIMM ONlepaTOpamy

5.658. 3ajarue n DBM COCTOMT W3 TpeX MPOIPaMMHBIX CIHHHI
nonnporpamm-dysxnuii FUNCTION F(X), FUNCTION CHORD(F,A,B,
S,EPS) 4 OCHORHO# MpOTrpaMMEl, KOTOPas [uls 3amaum 5.633 mMceT BHX
EXTERNAL F
ROOT1=CHORD(F.—1.,—0.5,1.4,0.0001)
ROOT: HORD(FIZ,]R140(K)DI)
WRITE (3,1) ROOTI,
FORMAT ( KOP"M VPABHFHVU{ F84, U "F8.4)
STOP
END

5.659. 3ajmammc s OBM  coicpkHT 4 NPOFPaMMHBIX  CAMHHIBL.
Ortser k 3amaie 5.651 mmeer BT

1) mozmporpaMma-pyKus 2) noanporpaMma-pyAKuEs
BLMHCTCHUS anavennli QYHKUHA Butcreinn SHCHAl TPOITBON
FUNCTION F(X) FUNCTXON FD(X)
F=X#+2+ALOG(X)—4 FD=2.4X+1,/X
RETURN RETURN
END END

3) moanporpamma-QYHKUMs ~BEMHCICHHA KODHS MCTOJIOM Kaca-
TENBHBIX:
FUNCTION TANGEN(F,FD,A,B.S,EPS)
4) ocroBHAs MpOFpaMMa:
EXTERNAL FFD
ROOT=TANGEN(F.FD,1.,2.,0.3,1.E—4)
WRITE (3,1) ROOT
1 FORMAT (' KOPEHb= 'F6.4)
STOP

5.670. Cw. oTBer Kk 3agasc 5.659. OCHOBHas TPOrpaMMa K Jajiate
5651 mucer un:

EXTERNAL F.FD

ROOT=COMBI(F,FD,1..2..1 E—4)

WRITE (3,1) ROOT
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1 FORMAT (12H KOPEHb= F64 )
STOP

5671 u 5672 @ B 4OBATECS MCTOJlOM i e
nykumi. 5.673. /(IE):cosi%ZO‘Qillj;(),ﬂﬂﬂl 5674, In11=239794

10,0003, @ JIis HAXCHICHUS FHAUCHUI (YHKINU B Yanax WHTEPNOIAWN
nenoab30BaTL pasenctsa In9=2in3, n10=InS+n2, In12=2n2+In3,
lnl<*|n5+ln3 5.675. =1,105, f{1,58

124 .144 .671. £(0.83)=0.817,
/(1 74)41148 7(1:97)=1.0007. 5.679. f(2,72)=1,5463, /2,93?}
1(23)=0921, .755. 5.681. f(1,3)=1,184, f(4, )*l 758,
5682. /( 212 017, 1 3990. 5.683. /(1,25)=0,0771, f(1,76)=
50018 568 F(79)=—0,291 ~5.685. s(g 22 025903
Slé 44497, 5.686. mnzv 029742 (0.58)=0.58792 182,
5689, 145, 5.690. 23 5.
5.692.

.693.
SUBROUTINE DEL(X.Y,N) SUBROUTINE DELTA(Y,N)
DIMENSION X(N),Y(N) DIMENSION Y(N)
NI=N—1 NI=N-1
DO 2 I=1NI DO 2 I=1NI
Y A=Y(1)

DO 1 K~LNI1
B=Y(K+1)=Y(K)
Y(K)=A

-

YON)=A
RETURN
END

@ TNporpaMmy 3agaum 5.693 moschseT cacayiomas cxema (N=06):

N

Avy o
oA gt B s
» A 2 A%, 1A%y
ve A pd AW g A
. Avg A?y, Ays N
¥s Avs ¥,
Je

Tlocle BLNOHCHMS OICPATOPOR BHCUNCro wikia mpn 1=3 maccin
Y Gyner comepwats menwsmibi g, Avy, A%y, Adpy, Ady,, Advy,
A HOCAC BHIMOMCHMS BCCH MPOTPaMMBl —Beawsuisl yy. Ap. A%
Adp,, A*v,, ASy,.

5.
Il'NCHON POLINT(X,Y,N,
EY Al
DIMENSIOI\ X(N).Y(N)
IF(KI‘Y) P

1 DO 3 I=1.N1 5 POLINT = POL INT+(ARG—
A=Y (I) #X(N—K))+ Y(N-K)
DO 2 K=LNI RETURN
B= (Y(K) YK+ 1)/(X(K) END
*—=X(K+D)
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] nommHOM no cxeme:

Peer (=AY (N =X (N=1) Y (N= D) x =X (N=2) =
FY(N=2)Jx =X (1) +Y (1)

T/IC BCC BBIPAXKCHHS, CTOSUMC B CKOGKaX, MOCTEOBATEIBHO BHIMACISIOTCH
REMERZ C Ay TPRAI cxo6ioKk

SUBROUTINE POLYN(X.Y,
+N, KEYAR
DlMENSION X(N), Y(N)
NI=N
IF(KEY) 414
1 DO 3 1=1Ni

Af (

| N
B (Y(K) Y(K+l))/(X(K) EPS= ABS(EPS)
+—X(K RETURN
Y( )7A END

5.696.
FUNCTION POLIN(X,H,Y,N,
+«KEY,ARG

mmrwsmw Y(N)

F=F+Fl
1r KEY) 51,5 4 Y()=Y()/F
1 DO 3 I=IM 5 T:(ARG—X)/H
A= Y(I) (

0 2 K=LM
B=Y(K+1)-Y(K)
Y(K)=A

3 Y(:N)_—A

5.697. 3amanve f7n DBM fIONKHO CONEPXATH /I NPOrPAMMHEIC
©JIMHMITBL

a) TOANpOrpaMMy-QyHKIMIO
FUNCTION POLIN(X,H,Y,N.KEY,ARG)
6) OCHOBHY! TIpOrparMy, KOTOpas S 3ajaun 5.676 mmect b

DIMENSION Y(8)
DATA V/LOSK.2107,

107,2.26 8244‘&“612284! 3.071,3.324
=POLIN(1.8,0.1,Y.8,0,1.89)

PZ:POLIN(] 0.1,Y,8,1,2.43)

WRITE (3,1) PLP2

FORMAT (' F(I.89)="F5.3, F(2.43)="F53)
STOP

5.698. 1) Moanporpamma-QyHKIUS:
FUNCTION POLINT(X.Y.N.KEY.ARG)
6) oconnas nporpamma (k 5.689):
DIMENSION X(6),Y

(6) .
DATA X/1.1,1.2.1.3,1.4,1.5.1.6/.Y/2.431.2.928,3.4974.144.4 875,
*5.696/




X0= POLINT(Y X,6,0,4.498)

WRITE (3,1
1 FORMAT (OX,F(,F3.2)=4.45%)
IND
Opn K mounporpasve-d POLINT nepsetii napavicp

TpH MOGKIX 0GO3HAYCHIAX €CTh MACCHB Y3/I0B HHTCPNONAIIH, 3 BTOPOH —
MACCHB COOTBETCTBYIONIX SHAUCHMH (yHKIsH.
5.699. a) [oanporpamma:

SUBROUTINE POLYN(X,Y,N,KEY,ARG,P,EPS)

6) ocHOBHas mporpamma (x 5.688):
DIMENSION X(8), Y(8)
DATA X/1.5,1.55,1.6,1.1 65 1.7,1.75.1.8,1. 85/,Y,-—l 125,—0.926,
0.704, —0.458,—0.187,0. 1()90 432,

QOV=142209, [~ 18TEM, SN (L1 10704,
7 (I4Z) 73,31

f 5.702.
5703, 1 (0 xz) 08077, f'u,us) 09914 5.704;
JLEH=00741. S5, £ @)=, Fr@=12." sa06. 2.5

FUI\(’I‘ION DWI(T,N) IFS.LETN) GO TO 1
DWl:l)WI D
RETU

2Dw1 D\Vl‘(T s)

3s
1 ]F(ABS("I —S).LT.LE~21) GO TO 3 lF(S Ll‘ ™ GO TO 2
DW1=DWI1+(T—S)
D=D+1/(T—S)
S=S+1.

S2=0.

DW2
IF(ABS(T).LT.1. E-20) GO T0 4
1 SI=SI+LAT-TK)



DW2= ()WZ:(T TK) 4 TK= TKﬁ 1.
TK=TK +

G
IFGABS(T - TK) LILE-2D GO TO S S II-(ABS(TJLI LE-
2+ (1./T—TK)) 0’8

N

TK l
SI:(I./(T»TK))-SI
3 DW2=D GO TO 2
RETURN END

o dns w"(’):nll('—k)
wi@=(n0 £ ) =it £ vt £
—0( £5) - Lm0 £
=2u,(1) ): — Z

V=i To 1=k

» AR
wa(=2T] (t=k) L —- ¥ — mpu t=v, v=0, 1, ..,
e o 1—1.:01—k

FUNGTION POLIDI(X,H,Y.
+N.KEY, ARG
DIMENSION Y(N)

—1

IFKEY) 5,15
1DO 3 i=1)
A=Y()
2 K=IM
B=Y(K +1)-Y(K)
Y K)=A

6 POL[D[~POLIDI+DWI(T
L= DeY(I+1)

2 A= RETURN
3 Y(N)=B END

5.710. Toanporpaneva-dyHKiws
FUNCTION POLID2(X,H,Y,N,KEY,ARG)

OTIINAETC:  OT  NOANPOTPAMMYT
onepatopamu (TTLIf,

POLID2=Y(3)

DO 6 I1=3M
6 POLID2=POLID2+DWXT.}—1)«Y(1+1)

samawm 5709 cremyiommMit  Tpems
“CTBCpTHIN M TPETHI OT KOHIA)

5711, 3apanve s DBM [I0IKHO COJICPXaTh TPH FMPOTPAMMHEIX
eHuITE
a) mporpaMmy-HyHKIBEO
FUNCTION DWI(T,N)
6) roymporpammy-ysxumnio
FUNCTION POLIDI(X,H,Y,N,KEY,ARG)

445



1) OCHOBHYIO NpOIpamMy, KoTopas A 3ajaus 5.701 mMeer B

DIMENSION Y(8)
l)ATA Y,/1.0083,1.1134,1.2208,1.331,1.4449,1.5634,1.6876,1 8186/

“HUS HPOM'SBO,HHOVI "F14,
=114 1 "F74, TIPH X=142)

5.712. Bapanwe Juis 3BM JIOMKHO conepXaTh HSTh TPOrPAMMHBIX
cxpmmn:
HOJpOrpamMMb1-byHKIIM:

a) FUNCTION DWI(T,N)
6) FUNCTION DW2(T,N)
8) FUNCTION POLIDI(X.H,Y,N.KEY,ARG)
1) FUNCTION POLID2(X.H 'ARG)

) OCHOBHYIO HpOrpamMMy, KOTOpas s 3ajaun 5.705 wmeer Bui:

DIMENSION Y(6)
DATA Y/1.,5.21.,55..113.,201
mwoumu Y60,
=POLID(1,1. Y612)
WRITE (3,1) DID:
1 FORMAT ¢ i X=2 15 TPOU3BOAHASE ='F4.l.

8

3
+C. 62 WxYx+C. 63 3n|x|-"+C. 64
x

+C. 66. sinx+C

5
+Ex2—ln|x|+(". 65 x+6./x+3Inx—

3 :
THLC 69, ——-571C. 6.10.
5

>
1
+"7 +x42nlx-l+C 602 gsinx i C.

P ra—
6. E\/aJrh.wrc 68. —
2

1 ) 1
Ecost+C M. CsndxtC 615 xhxiiinlx|rC.

| 2 n =
7+C 617 SxmciC 618 ——x " 4C

.
619, 3\/A»—Af 4Yx+C 620, 2\/m+2x+§‘7\/é+C
5 a
2%* 1
1. —+2 -C. .22, ——+tC 6.23. 2 3¢
6.2 3 + In] x|+ 6.2 ]n2+‘+ 2. n2 +x7+

6.24. x?+3sinx+C. 6.25. —2ctgx—In

lg%|+c 6.26. 3tgx+2ctgx +C.
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1
627, —ctgx—tgx C. 628, S(x—sinx)}+C. 629, ) —x+igx+C: 6
x~thx+C @ Wcnomesosate  Tokncetsa:  a) tg?x=sec2x—1; 6)
I~th?x=sch’x 630 @a+C. 63L §J.+(. 632 vroosx+C.

fex
fix

+
636. Infx+/x +3]>ln|\'+\/) 314+C. 637, Injxl+2arcigx+C.
s

1 x
6.33. Earctg;+( 634, ——In

+C. 635, arcsin\—/x— +C.
A

9 9 x?
638. —r+(n4—h) +abx+C 639 axt @t pca

6.40. x+3ln|lg»>soc,\]—2tgx+(’ 641. a) —ctigx—x+C; G6)
.

et € 642 kT HC 6 v x=2/2,

42 “z\/z

ch?x

2
644 YBRPHC 645 3 (3 _asinn) 1 C. 646 o

I
. Linlatbel+C. 650, —nja—
b b

x

2--3sin +C. 6.52. Injsinx|+C. 6.53.

—bgx]+C. 651 —ém

V2

e 6.54. rsm{nx'b)#(‘ 6.55. »cm(lnx)}(‘ 6.56. —2cos \/x+C

4n3
w3+ X
5+3)

1
s +C 6.61. Zln

“ans

1

——arcsin—— \/7

Vi
— 1

+cos? x+4)+C.  6.66. iarclg(,\‘H-('. 6.67.

657. In +C 658, ——clh3v+f 659. > 1/(;c 12+ 660,

|+Zr
-

l
+C 662 ——arctg(e™™)+C. 6.63.
a

1 S
+C. 6.64. ;ln]3x+v/‘_)x241|+(‘ 665 —In (cosx+

. ! 24 p2
+C. 668 inja’ x| 4C. 669, 5

!
7-

e
—HC 672 —injcosx|+C. 673, 7]n\sh4x|+(7 6.74. 7%‘:;(‘

1
675 Sth(x 1) 1C. 676,

Ja—bxiJath
_arig 2 C. 678, ‘—ln(4x’+7)+(_'. 6.79. ;-ln(x-u-\/

sz

. 3.
6.80. E'In(u +/a**=1)+C. 6.81. In|,\'+2[+‘:3+(7. .

1
1]
2 fa*—b?




1 3 ~ x
e 6.82. x—\/3arctg—+C 6.83.
x+2 (+2)7 Al mg\,’s

—3 U Jax
x—In|x?—4 -( X— C 684 —In|S 8s.
x—Inlx?—4] 4 71n| = + e 6.
342xt 1 I S
L3206 i svo814C 687 Y55 HC
48“3 5 5n[a+x | 2 (5x )+ C

1
6.88. 3In(x-+/x7+ l)—iln(x2+ 1+C. 689, 2y

bx 1 S s

+C. 690, Sarctg = In(bx +/a?+57x7)+ C. 691 —————+C. 692.
[ Yo na

| — 1
SO HC 690 In(er s JFHALC, 694, x4 1)C.

n
(I (s
241 21 2’+1'

— 1 _
696. VULl 697 A—V( —chx)3+C 698, "i\ﬂ 4inx+C.

6.95. ¢ /1—x?4arcsmx+C.

i 2 1—cos2x

699, Sarcsin(Znx)+C. 6100, 224 C. @ sinZx=rT 3 60
in2x 1cos:

LI C e cos?x= P G2 fmfe—o|+C 6103,

2 2 2/

v
1 1 X' n 7

x+-sin? . 6.104. S|t S +- )|+ C 6.105.  -x

r+asm ax+C. 3\1 g| 2+4)|} ZH

1, .
g+

—Infcos?x+/cos*x+3)+ C. 6.108. In|tgx|+C. o

sindx

3
+5sin2x+

}iln 2

4C. 6106, 2,/3—cos?x+C  6.107.

sinx cos

1 ~
6.109. —-—/:]nlcos\/SXHC. 6.110. ln chax+C. 6.111. —Kg(aerbl—
V3
o

i ;
—x+C 6112 —Sclg(x34~3)-‘—3~+(“. 6113 e 4C 6114

1 /i=-t 1 -

L=t e ps ]2 | a6 am(yr e
— N

341 2 24./4-x7

08 (sy_p)®
611, e—inemrnjec, eus LB G
25 21 20

)+C. 6.119.

4,2 +1)° xtl
VTSN (B RN/ (g A S S E Z(Q?J~i+

2
— !
+2/x+1-2n(/x+1 +l))4 C. 6121

1
A C. 6.122.
26" 3G—x) "
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.
VT3 Vre=BB o em

6.124.
e+ /3

2 2
xarccosx—/T—x24 C. 6125, xsmx-+cosx+C. 6.126. %lnx—%i»(’.

3,5 9.5 3 2 3 2
6.127. i“/vzlnx—;f/wl-} C. 6128, (%—%+x)lnx—%~l %‘Hc.
6129, (2—xYcosx+2xsinx+C. 6130 —(x?+2x+2)e *+C. 6131

(=37 46x—6)"+ C. 6132 —“5—(*+1)+C. @ Monowm, u=s?,

N 1 1
do=xe™Vdv. 6138 (x4 2ux+24C 613 S arctgx—
P
i =
—3+C 6138 K—itgx+c. 6136, s (bsinberacoshe) +C.
P VA i T+x9)— /T3 x24C
137. ——2—+ . 61 xn(x+J +x3)—/T+x2+C.
6.139. —lnv~—+C 6.140.  xn3—1)4C. 614L

16 in 23
(x2A2x+I]amx+2(x7|)cnsx+(‘. 6.142. xigx-+in|cosx|+C 6.143.

Zsin(inx)-+eos(in )+ C. 6.144. 2V*((/3—1)+C. ® Crenars, nogcra-

2

1+
2 4 RPOMHTCrPHPOBATE MO MACTAM. 6.145.

HOBKY X

(arctgx)?—

1 arcsin x x
—xarctgx+in(1+x%)+C. 6.146. ———+1In|—
2 x 14 /1=x

, 25in 2 —cos 2x— 5
FHC 6M. TG 614

+C. 6.147.

—xctgx+In|sinx|

xdx

TR TER arctgx+C @ Tlonoxurs u=x. duf(x T

27 +|)
6.150. < I,

(@ +x?)—x?
(x?+a?)"

xdx

o)

+(2n 31,

“2(n—1): l)az (x* +a’)" !

1 i x
crofla Lh=—{———4- -
Orci0) 2 Za’(x’ z+umctga)+(‘, Iy 4‘71 z +ﬂ1)2
3x
R T e, )+

Els Ton pen. A. B. E¢umosa, B. 1. [emunosna, w. 1 449



6.151. < Tosaraem u=./x*+a, dv=.

Orciona .{\/AT‘fn dx

6.152. < Tonaracm Torna  du=dx.

Orcioma J

7

s o
6.153. (Xi —k)amwin x5/ ToA74C 6154 (n(in )~ n s

arcsin / x+

: 2 .l P § —
+C.6.155. 5 arctg 2~ e In (x FI)+C. 6156 —2./1—x

+2/x4C. 618, 725\,

2
a x

x4+ 2 arcsm—+¢C @ Cm.  pericRue
a

+i]n|x —~Sx+4[+C. 6161 iln(x —31+3)+\/§amlgf\/§—+ﬂ

3amaus 6I51
+C. 6.159A~2\n:!g (/ )+('6160 l.u

61‘8.—1
" NG

¥ 1 —1
6162 CIn {Jrc. 6163, 2In(x*~2x 16+ am[g-‘?{u‘.
Nz
1 xi43 1 |33
616 a’SSHC 6165 oin ?x—nl 6.166.
x-3 1 7 17
Lol 23 e et sltyx=lmle-ateiom et 6268
7" x+a 6 2 3

LA -
Xl (x41)?
1

C.

e 1 Sinps2i 0 Jx=2j+C.  6.169. L
njx|—>In 2 .

x—zinix 1x n|x 2
4

2 7
6.170. — + I lx—1igInlx 1 214C 6

T2 Sxt+ap

/2 \/7+C

“arclg

IESREVER)

xiox /241

1 x? 1
6172 It C. 6173 —
i e o 4ﬁ
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i
6.174. 73( - an:lgx)+(' o-( o dx=

[ X dx 1 [ dy [ ax

=i e e e b flagee | s
J2+1)? CEHDP T a4 ) (k2 +1)° J(x’+l}’
BLIMHCINTE 1O PEKYPPEHTHON OpMysie, BHIBC/CHHOA B 3anade 6.150.

1 1 xt1 /3 41
—n|x—i|—h ) WAL, = iC
6.175. 91'"‘ il i In (x?+x+ 1)+ e s |)+ axclg \ﬁ +C
A Bx+C Dx+E

x
s , Tipumcnas MeTe
° oG 1 a1 (xd ) xigxrl o8

HeonpesenckHpx  KoOQPULMERTOB,  noNyaEM

1 1 x—1 1 x+"

I 1) 3P’ 93

@)

pexyppenTHoli

i b samade 6.150.

1 S 1
176. —_—— B 177 —In|2 =2 -2
6176, ——n|Tle G 6ITL Sinlx+li-2Inlx-21+
5. 1
+2ln|x—3|+C. 6178 —In-s+
2 24
=i
LA
x arctgx
6.181. ——— +C
0 HI)* 2t
1 1 (@ +x?)—

(vl @ XA rdd)

1 1 (x?+a?)—(x*—a?) 1

o
.68 —m|i
R WL R T i Py o
C 6ass —lin(x¢41
+ In|x| ln[x 4 )+6(A e
1 (l+x )—x¢ 1ot
S W .5 ST PR B LSRR MR FUYC)
® NI X e AL
1
I8 S+ )(*=2))+C o Honomm. 6.188.
— + 2 ! +C 6.189. Lln( O x342)
S+ 1) T(x+ 1) Ax+1)" . [P

1 2
+8!nlx’-—l| + ———arelg:

6./7

1 3
i/, +C. 6190, 7cosx+£(’i; i et
7



" 8 . 1
Tor s sara & 6% sz*ﬂn‘Hgsm’ vfism’.wc 6.193.
3x smx sin2x sin 4x smdx s 2x
=Zhce 94. k. c 6. 95‘ X Amix
2 e e re 6 @ @ ' C

1
6.196. —clgx—gclgl x-gctg-‘ x+C. 6.197. gig‘ x4y tg' x+C 6.198.

1 3 1 1 2
—s——+3In|tg x|+ tg? x4+ 1g* x+C. 6199, —5——— ftgx+
218 x nligxl43te" x4 g x+C. 62 S gx EF

[ +C eam. SRX
& 20 o at

3 [
+ginligxtseox]+C. 6202 ilg’x+ln|cosx]+€, 6.203.

5
+C. 6.200. lz»(ln —In

3 sinx

8 cos? x

2 —
x+2clg % —ctg? %23» ctg? g—z In +C. 6204, —2 /cig x +C. 6205,

¥
jsm =
2

2 s 2
sinx~§si e+ 620, 2\/msx+§./cns’x+ﬂ 6.207.
L nars Loma 3 S C. 6208, tgxt 71 x4 C 629,
léx % +gg e Ay - A gx+ g x4

x| cosx

3In

3 1
————+C 6.210. —In|y
x 2

212 2
®3

x 1
|g5 +C 6.211. Esin,\'+

T 24in?

1. 1 3 sin 25x
+7s|n 3x+>—fs|n Sx+C. 6.212. ——— e

5: 1
+S“I‘l+c 6214. sm +3sm +C 6215, cos;--zcosxi»(“. 6.216.

Sx s
g "+5"2' X4c 6. —wﬁﬁv»—fms4x———mslr+( 6.218.

2
2

20
x
\/Eflgi . .
—— = +c 6. m(g(lg——l)-r('. 6220, ——(gx+
e 2 osx
V 57195
+x+C. @ YucauTenr M 3HAMCHATENb TOALIHTerpanbHOl  yHKuMK
1 |2ugx—
yMEoxuts 2 (I—sinx). 6221 - cid f4c 6.222.
4/7 2ugxt /T
1 -1 1
——Earctg(ws; )+C. 633 —in(l+dcot x)+C. 6224,
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aglyl
2 2 arct; EZ +

——— e arctg ——

5(@5-) 5/15 J15

1 (sn x+4)—(sin x—1)

—) +C. 6.225.

c
R T Tr—" 5(s|nv+4)(smw 1)
b
6226. Infsmx—cosx|+C. 6.227. :‘m +C. 6228, ° 6'+§+C
o d
6.229. d‘%f“h;‘\c 6.2%0. %’gﬂi‘

sh4x

+~—1—C 6.232. —2cth2x+C. 6239, fln 2

thx+2 +2
MUCTMTENL M 3HAMCHATENL NOALIHTCIPAILHOW Apo6u Ha ch?x. 6.234.

+C. @ Pasnermms

1
— €+ C. @ UkemTem, n anaviewaTem: NOMMKTeriLHOlH pOGH
x

x cth?x
ymHORUTH Ha chx+1. 6.235. 2ﬁshi+(‘ 6236. Injshx|~——+C.
th® J1
6237.  x—thx— -‘31+C. 628 acg¥Y T ic 623

2

P
~e,(2x-3)5+—$/m-m 6240. 2./x+3Y/x+68/x+6In

—1]+C. 6.241. (mcngfwa 6In¢/xFat3n[l+Y/x+al+C. 6242

3 +| 1 ¢ x—
= / x ” ac 6243, In X2 darctgt/x4 C.
16 *—1 = f
T+,/
6244, 68/x—12arcipY ——+C s [yl
Vxrl=/x=1
7
~2arctg /——w 6.246. 6.247.
6.248. 6.249.
—a' J@TXTHC. 6250, wesinZiC. 6251

In

6.252.

x+;_+~/x’+rx+q +C.




— 1 2541 —
6283 —/7—x x4+ aresm i 62 /al6risC
3
1 P —

6.255. \/x1~lx+l—'iln(X+i+\/xz+X1l)+C. 6.256.

x |

N . S 0.258.

raxt /5t 8arl]

/2 x+ 1 1,2 x+y/ 265 —x¥ 1 O %, N

x 2 Ix] . o 9(x+2)

2 5-2x+43./x?+5 — x+1

L TN TS Lo gn B T arin B

= e e S

[N =

6261.  Garcsi %v— (343 Tx—94C. 6262
s .

—X4C 6263 Inlx+x—1|- 6.264.

N v

[N [ —) JE—

5 \/x’—2x+10+iln(x—l+vx’—2x+l0)+(‘. 6.265.
— x=2 15 ——
Vax—x +ZarcsmT+(. 6.266. +In (/X2 45)+

+C. 6267, 5 A +, Inx+/X2—a? [+ C 6268, — e 4 C.

9./x2+9

1 3
6269, ¢ 0x*=5x) /X T4 g n(r+

n+C

6.270. —ln(x }2V+4)+:/‘arclgA#(‘ 6.271. 7+x+ln|x -
3 3

T Blie sm. Lo L3

x4+ —= - L

/3 1 /) Se=2) 25 |x—2

2x41 1

6273, 2/3 arctg 2t L 6274,
9 VEE

1 x*41 1 1 —

Z(ZI" e ‘+l)+( 6275, /x*+x+2

+\/x7+x+2>+(‘ 6276.  —./6+4Inx—In?x-+2arcsin

B Exad I_a3
- 7%l“12x+2+\/31+8x+4}+c . \/(xl P e

454



fxTrax—sy —
uw.\("*%’v(un AT A= 549 (x4 24 /a7 A9 +
X42
+C. 6280, 5 /xT xS Vinea 24 /AR IO C.

1 5
6281, o arotg - Xi+c 6.282. i G2 /X H16)4C.
316

- 8 4x—1
6.283. 6.284. 2\,/;-}4{’/)(";3“:[;2\/; 4C
NE NE
=
6.285. 7/—7+C 6286, —atigriscex+C. 6287 ctgo+
vV l+x 2.
+2In Jeos 2[4+ C. 6.288. ! __ic oeam. 2 arcl +C.
n fcos X4 . s+ C. 6289, — et
52 30 —smx) & )
/3+tg. 3
6.290. i—’f 6.291. Zlgx—;"/lg‘xi»(f 6.292.
/3--tgx
Secx sin?x
w5 +C 6.293. S 24In (snx+5)+ C.
5
tgtx
6.294. ln’lgx]+lg2x*T+C. 6.295. lgx+ g’ x+f+('
cosx  3cosx 3 xcos3x
296, — o ¢ i . e I
6296 Gty Bante 8" €2 l +e 29 .

ﬂn 3x xcosx  sinx

+C. 6298 Injthx|+C. 6299. arctg(thx)+C.

® T
1 me
6.300. lnfchx)—mTX-—“‘—l‘{+C. 6301, 2sh/T+x+C.
Qlix)+23 52
6302. xthx—In(chx)+C. 6303, §~M%M+(
6304, S amniC 6305 —be “rC 6306 2m [T Yic
- R Sl : R

&

6.307. —
=

b* 1
7';‘)—2,\({ C 6308 EP"‘"‘“‘(X-#\ 1-x%)+C.

6309.  2./e"—1-2arctg /e —1+C.  6310. arcsin v+

.1 o
+§(arcsm,x)’+h||x|+(‘. 6311 x—e~ *arcsin(e*)—In(1+/1—-€**)+C,
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. s
x<0. 6312 'F'_( _T) arclgw— (arctgx)? + < In(14x2 )4+ C.
x In(l+x4x2)
i =2-Zyca 4 , seaiE
e -3 lZ+ Liatyarcgrac 6314 s
(1] 14+2x x?
I fBarctg =+ C 6315, —x+ o In(A+x*)+
STix+x? NE 2
2 2 ey 2
+2arclg - +C. 6316, —% V/?+1+(—‘—*—13) —In/x 1
3, ST
\/ X VE) XI>1. 6317 —/T—xlln—=
NEZESEWG)

14/1-x2
NI e ckcr 63 vaC, x>0 63w
x

x=In(1+e*)—2¢7*  larctge™ 2-(arctge™ 2)*+C.

35

6.320.

5+ ® Otpesox [0.5] pasyenurs i » panmbix sacreii. 6.321.

I. ® Otpesox [0, w/2] pasienws wa n pammix wacteii. [IpumenmTs

+1)) .«
Gopmyny: oS +€0s20 4 .. + cosmo=sin 3—(‘0591——)/5 ns.
6322. o'

@ Orpesox [0, 10] pasiciuTe Ha n papHBIX WACTCH.
6323, 2/3. @ Otpeaok [I, 3] pasicmTs Wa m wacTcit Tak, WTOGH
aBCLMCCHl ToUEK JCNCHAS  OOPAIOBATH  TCOMCTPIICCKYIO TIPOFpECCHIO.

6.324. 15/4. 6.325. 9/2. 6.326. 5. 6.327. 19/15. 6.328. 32. 6.329. 45/4.

6330 1. 6331 1 6332 e*-e. 6333, 7/n2 6334 25 6338,
2 63%. w2 63 -t ems 483 eam,
A A L
. +/5 11
/(~ 3ch24ch32). 6.340. fardgf 6t 10 23 g3 ST,
1 ) 2
6343, Zlns—a, 634, 2 (e~ 3/0). 6345, sinl. 6:346. 5. 6347, 2. 6348,
1 1 12 n ©
Zsh2bs 6349, ~InZ. 6350. — 6351 2-InS. 6352 ~.
A §"s NG 3
6353, 1 < CpMy  Sym o d o e =
S ¥ "TRi41?2 pie2? 7 pPan?

1 1 1
:A(M_l-i+ 5 ) MOXHO PACCMATPHBATH KK
n
H(i) l+( ) ( )
n
1

MHTErpaTbHyto fUis dywiamu f(x)=

5 Ha otpeske [0, 1]. Tloaromy

+x
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d
hm sn=-[‘+’ll=amp

' n 2
=—.> 635. 1. 6355 —(2'*-1).
o 4 3
&

16 J2
6356. . 6387, 5. 6358. 7. 6359, - 6.360. 1»——2— 6361. -

6.362. Z(nf. 6.363. 4—-31In3

364. a) Mnuyc @ Pa3sOuTi OTPE3OK WHTCIPHPOBAHUS HA
(- z 1] u [—1, 1] u BocnOME308aTECS CBOUCTBAMH 1) H 9). 6) l'Imo(.
) MuHyC.

132
6.365. ) Bropofk; 6) nepmk; 5) sopoi. 6366. 2) ;3 6) 7 B)
x

r)si. 6.367. %I‘,oosgo, 6.368. 2,/7 <1 <6. 6.369. 2\/—'£<1<27". 6.370.
ﬂ 7 3
a)%(2\541)<l<2\—/}(2 /2—1); 5)(1|<—-V43°. 6371.
4 2 ar e
= = /2, 125. == =i
a)]<:<3f5 6) 1</2,125. 6372 a) lB B )du 6373,

sinx

x=g(2k+l), k=0, 1,2, .. 6374,

1 T
6382 - (2+sh2) 6383 — arcl 6384~ 6385. m. 6.386.
4 [ gﬁ 3ﬁ
1 fi-
% eann. g. 6388, 2 (2/3-n). 6389, ¥

6"90. (1t+2) 6.391.
2(1[12—::-). 6.392. ln£+—3 6.393. . 6.394. 4—7. 6.395. An 6.399,

1 6400. m/2—4. 6401 E(51:\/5—911;3) 6.402. ¢—2. 6.403.

4 2 2+./3 1
(€ 41). 6404 /2 —=+] 6405. = 6406 T
35 €D V2 N T, iz
] 1 -
L _
6AUT. o GAOR. 5 (=1 6409 Iy
2%k
= =2k+1); ly=—
=355 (2k+1)(" 2k+1); N
65
I,=24——.
e

6.411. 1/2. 6.412. Pacxonurcs. 6.413. m/ \/_ 6.414. 2/5. 6.415. Pac-
xoputes.  6.416. 1+In2.  6.417. 1/3. 6.418. 1/2.  6.419. Pacxomwtes




6.420. . 6.421. 6.422. . 6.423. P

3/3
6.424. 1. 6.425. Cxomatcs.  6.426. Cxomurcs. 6.427. Pacxomures.
6.428. Pacxonutcs. 6.429. Cxomsics. 6.430. CXOJJMTL:M. 6.431. Pacxonsr-

cs. 6.432. Pacxommres. 6.433, Pacxommten. 6414. = \’J +1). 6.435. Pac-

xomures. 6.436. 1. 6.437. x/3. 6.438. 16/3. 6.439. Zvr?_ 6.440. Pacxosmir-
cs. 6.441. n. 6.442. Cxomutes. 6.443. Cxomures.  6.444, Pacxonuvest.
6445 Cxonurest. 6.446. Pacxomrcst. 6.447. Cxonurtcs. 6.448. Pacxoaur-

6.449. Cxomrem. 6.450. Pacxomares. 6.451. Pacxojurcs.

6.452. B) ® BOCION30BATECS PABEHCTROM J e dx=
v

3
6453, ¢ 6.454. mab. 6.455. 16/3. 6.456. 9/2. 6.457. 2(31:»—2).

56
6.455. 2p? 6.459. a”. 6.460.

2 &
(r—21n2). 6.461. . 6.462. 2In2-05.
»

6.463, 32/3.  6.464. 1.  6.465. a®.  6.466. 1,5--2In2.  0.467. g-l.

2, s 3 5
6468. 4ln2—1. 6.469. T 202y T4 202 6an0. uz(_J
23 2 '3 Wi
3 4 +ht A/ 2ah +h?
+lnl,2+\/) 6471, r(ath) -~ ——t ki SuhhE
J2ah-+h a

. :
6472 St 64m L(/3-2-In(1+\3). 644, “-;-+u1—

’ 2 2
L+ B) v 2 L2+, /3), 6415 —LL

2/3 2 23 Y N

& 2 3
xarccns( 1 -—) — (a—h)r. 6.476. %(n +21n2). 6471, na’. 6478, Za’.
a

a

8 4
6479, ‘/’ 6480, 12n. 6481 Z-HDﬁ. 6.482.}«, 6.483. %ml

B 2 :

6.484. 'i;f,mi T 6486 1( ) 6.487. ﬂ 6.488, —(e" 1)2

6489, /3 ~§. 6.490. %—. 6491 o*. 6.492. 47‘/5.
P .

6.493. 7rﬁﬂu—ixn(z-»\/s), 6.494. 2./3 6.495. 2p(3./3-1).

6.49. datn(a+ /P —1)—=2/a’=1. 6497 ray/2. 6498. na—2(a—
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l
. )arctg” @ Mepeim & nomaprs  xoopumaTay. 6499, = sh.

6.5};0. <|nlg7:Aln(l +/2). 6.501. —p 6.502. 6u. 6.503. \/2(e—1).
/3 2 3 3
6504, 22 6505, 2 6.506. 40./3. 6507, x=a 3 . y=:a.
9 372 2
[1+d? 3
6508 Y210 6509, 8(2-/3). 6510, g 8 0<e<3n
a

— - 16
6511, Sn\/1+4n% S0n+ THAT). 6512 Ta 6513 2a./6.
1 .

6514. 4 /3. 6515. 8. 6.516. iu\/l(31'»21), 6.517. 8./2.
4 8n?

6518 Z(sh12412). 6519 w) 8n+7£ln(2+\/§); 6) 2nt .

8 \[ 35

6.520. —(2 /2-1). 6521, 48n. 6.522. ﬁmﬁ(\ 2+1). 6523. a) 3nc?;

56, = +/5

6) Tra’ 3. 6524 7 J5+4ln ,,., . 6.525. a) 9n%a?; 6) 24na®

8
6.526. 3na® 6.527. jxaz[3n~4) 6.528. 6n2a? 6.529. 4n*a?

9% 8 128 2
65%. —ra’. 6532 Snaz(lﬁ—l) 653 T’ 65M. 3ot tga

m s 6 h)
6535, “on 653 T 653 Tm. 653 1L

15 2 3

s
8
6540. ) ‘i 6 6541 -mad 6542 ° 1[ @ eso B
3 i3 105

na® X n
6.544. —(3./2In(/2 +1)~2). 6545. n?. —dx=.
5 (3v2I((/2+1)-2). 6545. 7% @ J =3
o

6546, \2+m(1+/2).  6547. M= !(c\/l Fe? —/2+In(/2—

32 256

—1){e+/1+e?)), 1,:%((1-»#)“ +— /8). 6548, M~?u1 L=o o,

5
6549, M, =247, [x:%. 6550. M,=2a%; M,=na® 655 x=

1—chl+1
afshl—chi+ ):,,(,,l
shl

a(24sh2) «a
AT = lesehlch1).
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4
<a. 6584, x=j=_a. 6.555.

6552, 5=0,
* 5

3 2

6556 x= 2sin(01+0); 1= t0. 6557, t=0¢, 5= 144 m. 6558, 25 m.
©

6.559. 0,125 [lx. @ Mo 3akony ['yka cuna npomophMOHATBHA pACTHNC-

1 1
w0, npyxome. 6560 TgynR*H? 6861 ZgynRIH

1 1 16
Egyaz H2. 6563, gynH?R®. 6.564. Tsﬁ gyap?.

1 1) ee
6.565. e(,a(h E) 2. @ o saxouy Kynona cina paaumopeiicraus
a

3apAIOE B NVCTOTE  paBHa F=~. TAE X - PACCTONHYWE MEXIy

aap
" 6.566. 2066In2. @ TIpu iOTCPMBIECKOM MPOUCCRE pu=povo. Pa-

Gota paBra A= j pdv, THC U M v;— HAYAILHOE M KOHEUHOE 3HAYEHMS
obrema.

s 25((2) )

o =povh, 1ne k1,4 (saxon Tyaccona). PaGota papma 4

® [Mpu awaGatwueckom  mpotecce

\
Polo

4 1 1"
6568, nyo?R® 6568, oo ydha’. 6570, yath*o’.

1 " 2
6571 R0ty RYH. 6.572.5%- 6573 gyRIH. 654 Zgyab®.

6575, gynRH? 6576, 20.625 x.

02413 R
6577. ~——°"". @ Tlo 3axomy [hxoyns—Jlculia KOMMUECTBO Te-
©

TIOTH, BLIACTACMON ROCTORHREM TOKOM 3a BPCMS 1, paBro O'=0,241%Rt.

s [
6578 = ~5.6 wm. @ Ilo saxony Topuscans CROpoCTb tic-

uSeV £
“TeueHust BOMbI W3 OTBEPCTHS HA x0T it
pabka v={i\/2gx. e P06
npat 2mp
6579. — =< = |v-2mwrdr=— 2 r¥)rdr=
5 + o= a2 i
2_2)2\ |a < L o
mE( I i | . AR
2\ 4 o 8ul
26mM
6580, 70 vre G- rpame o

2
211 Mum. 6.582. ;wh\/’z'gh.

™
ko ReenprOIO T oren. 6581,
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.584. 0,1963. 6.585. 0,1178. 6.586. 0,3926.
8. 3,2413. 6.589. 4 2218. 6.590. 0, 496’% 6.591. 0,6032,

629] 6.593. 0,3927. 6.594. 0,2 1,4627. 6.596. A
6.597. 08l20 6.598. 1,1184. 6.599. 0 1728. 6.600. 4,3555. 6.601. 06205.
6.60}. 0,6076. 6.603. 1.5708. 6.604. 09i60 66‘)5.0665]. 6.606. 0,7721.

o2
1o
=
°

TON R(A,B,F,N) FUN(TION T(A,B,F,EPS)
B—A)/N (F(A)+P(E))/2
—H/2

10 11=1,N

X

RETURN

FUN('T!ON TR (A.B,F.N)
H=(B-A)H

EPSI ABS(T—T1)3.
IF(EPS.GT.EPS1) GO TO 3
RETURN

3TI=T
T=T2
GOTO 1

El

6.610.
FUNCTION P(A,B,F,N)
H=(B-A)/(2+N)
Pl

DO l I—I N
P1=P1+F(X)
=X+H

P2=P2+F(X)
P=(F(A)—F(B)+2+P2+4.%P1)*H/3.
RETURN

6.611. J:1a 3319 6.583 oTRET 3amMCHIBaETCH CrieAyloWMM oGpasom:

FUNCTION F(X)
F=1/SQRT(5.+4+X—X*X
RETURN

END

Jns ocTammnx
Crenytomii b

AIad  OTIEPATOP, ONpelensIoumsi 3Hauenne F, umeer

F- (xua)/(xnx +1.) (x 6.584)
F=XIO0X 1 34X+2) (x 6.585)
F=1/(4.+ X**2) (x 6.586)
F=(1 FSQRT(X))/X“Z (x 6.587)



/
SQRT(1.+X+*3) (x 6.488)
SQRT( 1.+ X*+5) (x 6/589)
JSQRI(1.+Xs24)
RT

EXP(X

F=(SIN(X)=X)/X+1. (x 6.606)
6.612. 6) OTrer npumomwica juia sajaw 6.597.
EXTERNAI F

(9.0,0.5.F,N)

wn

1
RITE (33)Y
EORMAT (VIHTETPAJI =", F8.4)

END

® 3ajanye 13 DBM JOTKHO CORCDRATS TDH HPOIPAMMBL -~
SMECh U M JpyrHe, NIOTYSCHHLE NpW pelicHWM 3afad 6607 oI

Tporpamma peucits moGoii Apyroff 3ajauu OTIMTACTCA OT IIpH-
BeICHHOH ONEpaTOPaMH, COMCPXKAlMMH ODpallCHUe X 110) Tpanmme-
Gywkmm R, Hanpinep InS 3ajadn 6.598 o R(0.0,3.1416,F,N).

B) OTIHYMC OT NPHBCACHHOR BLIIC TPOFPAMMBI B  YKR3aHHBIX
onepatopax:

F,N)
(1-Y)/15.)
6.613. Orper A 3apatun 6.600.

EXTI RNAL F
0.0001)

1)
FORMAT {"",F20,4)
STOP
END

® Cm. yxasamic k 3anase 6.612 6).
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“lexfiy< 110, x+,v<u. 711 xax? vyl S
n
Toaocsr —*+?J<1x<x<~+ 2ken {k—mnenoe HLII0).

7.13. 05x?+p?< 1 npu 0<a<l, x*4y?>1 npu w1, 7.4 Tl Ty
BEPTUKANLHBIX YIJid, cﬁpaanswuux TPSMBIMA Y =
rpauiny Ges obueii nepuustri (0, 0). 7.15. 4<x +y1<9
el TpCYrONbHAK, OGpAIOBANNLI TIPAMOR y = P
S ko sepuy (0,0) 147, DE<n, 118, Uairn Tsoe.

= T 3 5m

KOCTH. 3aKJIOYCHHAS MEKAY Nydamu W=';t H \ozz, Qry WP

739, ¥ +p?4z2> R T20. 0<x?+y2<z?, 240728 xP4y2-z2 20,

7.22. nvieprmik kY6 —1<x, <1 k=1, 2, .., m). T.23. n-voprmii on-
2

mmcos & <L T4 f(2 D=1/ f(L D=4 f(3,2)=0;
ay

oy ay=—1; L 725 f(--3,8)=—24025, f(1, y/x)=f(x, ).

7.26. /1 +x7 —x; z=2p+(x—y)?

< OBosnagam u=x+y,

0 o w?  wl(l-t)
e T (¥t (Hv)l' T+v
HepeMeRRLIC U U © B A B Y.

729. a) x*—2x%2+2y% 6) 442;1 7.31. a) cos2x; 6) cos(x?—y?).
732 —6 130 1 7340 135, ¢, 736, 1

v . Ocraetes B

7.37. lim z=

s

Pt
v k=3 limz=1 s k=2 limz= 2 upw k=112

. He nweer. 42. @ PaccwoTpets msmcHcHie
s u y g napaone . (m, ), T, neZ
7.46. Tlouiu paspisa o, 1ne k, me2Z. 7.47. Ju-
R DRIpUBE - OXDYRHOCTE, Kty =1, T.48, Tl espetin- npawa
x+y=0 u mnapaboia y? 749 Jlwnun  pasphiBa  -OKPYRHOCTS
¥ 4y?=1 u nmepbona x?—y2=1. 7.50. TIOBEPXHOCTH pa3pHBa KO-
oputaTHEl mrockocTH x=0, 0. 7.51. MorepxmocTh paspeipa

2 2 og2

B0, WpAMOi y=kx; limz=3 npu k=4/3; limz=2

X2 y? oz

Stptael T T pasp y
£24y2-z=0. 753 1 pasphin: runiep-
Gonoun x? 4y2ozi—1. 754 Tl % paspeiba

runepbononn x> +yi—z?=—1.
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o A E
3xdy

2%
xay

=ylxy=2e >,

e
=xty=3em, Teon,
Yy

759, cosy? oz sy’ 3% dpsiny?
" 2 gy ¥ w2
P2__2siny? +ay? cosy?
3" x .
& 2 o
760, Zoyriny, Zo —— 1 xtaya i
s s az ¥ ey =V ey,

&
giﬂ(x-l)y"’ >0

Pz _2-x) 0 4y

3O () axay

2y %z _
[FEST

Pu_ w22
Py




u

7.66. £1(3,29)=56, £33, 2)=42,

Fi(3,2=36, f5(3,2)=31, f»(3, 2)=6.
167‘/‘(1 z)—e(zp =1, (1, 2)=4¢%, [ (1, D=e(6c* = 1), £5(1. D=

=8¢%, f3(1.2)=
7.70. f3.(0, l):O. 0, 1)=2,  f5,(0,1)=0,  f3,(0, )=0.
o' 6 48(x—8? (y—n) —
L B e fx—&) (y—)™-
7.72. = —6(cosx+cosy). 7.73 . 7.78. r?cos@.

axay® o
7.85. £1(0, 0) /,go 0)= -0. @ Tposepurs, w10 dymmms pasiia ryoro
Bo Beex TOKax OCH Ox M Oy, M UCTIOIKIOBATE ONPCACHCHHE TACTHEIX
TIPOM3BOAHBIX.

7.86. @ Tposcputs,

u aacTrolt w0 fix. )= (ﬂJr
o = a
+[X+7’? npi x2+y? #0,£1(0, 0)=0, u, cregonatensio, £1(0, y)= —y.
Orcioma /2,0, 3)=£2(0, 0)=—1. Anasoruano maxomuw, u1o (0, 0)=1.

THTAZ0T, dr=03. 88 A=00I8T. dr=00174 789, di=
— Y I bl L y— 1
iz (H \/;ZH ) Ve e szszf,\zxm y
x

1 z
191 di=—tg> (xdy —ydx). 792 du=(xy)( Zdx+Zdy+In(xy)dz ).
¥ x0Ty

793, df=(x;—x3)x7 = 1 Inxgdy, +x7 7% *Inxg Inxgd, —xj 7> *Inxg x
(dx +2dy)

dx.
XX, dis +x7 *)4. 7.94. df(1, 2, 1) 7.95. 829.

796. 2,95. 7.97. 0227 7.98. 8,2 Mm% 7.99. VmMeHbumMTCH Ha 157
7100, Veorwmren ka 6175 om®. 7.101. d7—3x(x+2y)dr+3(x Y

1
z=6((x +y)dx* + 2x dxdy—ydy*). 7. fz=(x dy—y dx) f+~ z=
d* dx* +2x dx dy dy?). 7.102. dz dy d: =
¥ 11 x (x+y)dx+xdy
=2 7dx1+(7 )dxdy—ﬁdy) 7003, de="" 22 g2
<"3 & ¥ ‘/x’+"xy
oAy dxdy =2y xdy—xy dx

1+2xy)142 - X1+y1}3/l ’111 [X +y115/1
*(p(2x* =) dx* +2x(2* —22)dx dy—3x2y dy?). T.105. dz=e™ (3> +xy+

e

x




et (rxve i), dz=e? (P by 2)de H2(xy) faya2)x

x dvdy+x (< +xy+2)dy?). 1106, .tr(lnf—l)d”"fd;; 2=
X 3

2
xdx1+fdtdy~}izly1. 7007, di= Slydv—xd),  dz=

27 12y

(Zx’+lxy+ ",(2»(3”):1‘ +2(7* — 2% dx dy—2x(x +3) dy?). 7.308.

du=(y+2)dx+(z+ X)dy+(x+y)dz, d*u=2(dxdy+dydz+dzdx). 7.109.
du=e**(yzdx+zxdy+xydz), d*u=e* ((yzdx+zx dy + xy dz)* +
+2(zdxdy+xdyde+ydzdx). TA10. Pz=e*(~cosxdx®—3sinxdx? dy +
+3cosxdxdy?+sinxdy’) TN dPu=6(dx*+dy* +dz*—3dvdy dz). 7.112.
done Sldxtdyvag®

e TA13. dmu=e"* P (adx 1 bdy+ cdz)™.
(x+y+2)

7414, %-—k""v(Zm’trS(Zr—I» 7115, dfzx"(—y'llnxcnsl).
x

d
dz_2e*(x —)) du_ x(z+2y1%)—yzte! &
7146, = 717, - - 7.118. 2
dr - xt+y? dt o ox e* e’
e 4o (x : b p(l— 2
d; _ete (1) o y ) d —;(I 2(x+ 1) ). 7.120.
dx e+ ax P4+ dx P H(x+1)?

ol B
A

o . fwn yno\ o _ (v u
(;:2,,(‘3',, 2u(w+ ’)A 702 dz=(Qu—v?)sin y—(u —

oz
—2ur) psin x) dx+((Zuv—v?) xcosy i ~2uvcosx)dy.  TA22 =

=2 o)~ )zf(u.uj ol 7. Ze

L\'

r+ 2 S "” ay (x+)
falw )37 f, ), T—Zx}j’{u .)_ ,ﬂ(u, o).

'Zm. dr=(5x*fi{u, v)—\'}.(m lr)mn(xy»d;(—[xsin ()2 (. o)+

1 x L[y
+7f2u, vjdy. 7125 f1z=7(cmﬁ/;(u, o)+ = f o, :-))(ym-—xdy).
¥ ¥ 2y x

7026, du={25/%(x, y, A+ 25 (x, y, 2+ 2L (X, y, 2ds+
FRUL (e v 2208 (3 3 2)) P22 x v, 2l
an

7.127. B:=

Filxns X2 X3, xa)#fL(x1, X2, X3, Xa&d, (¥0, X2} b

i o (R 3 G e 2 00 g, ) oo
™
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Ju(eng X2 X3 X4 £, (¥ X2, X3, Xa) gk, (X, X2) 3 Sl (0, X2 X3, xa)
tha(xy X2, xs)+ A (e, Xz xa)gl (¥, xa))

T e e )+ 2 o)+ )

@

&x’

|

== .r.(u o fifu, v)

. 2x
*? e (14, T+

X, o).

Ay 5+ G 20 422 s 207 2f 5,

a2u u
S =x 5 +2x7 25 +x%2 2, =x*y2f%s,
2 02

P X352+

5
+X)'zzf;3+xf;z+xzf 3+2X}Zf23+/z+zfa-£xﬁz

=xyfis+x37 5 +

+xy22f% +yfi.

o X7y Xzl xS
LT3 dPus4f" () dx+y dy+zdz) 421 (1) (dxP+dy? +dz?)

7038, dPu=alfiy dxt b2 f%, dyiecifisdz?+2abfy dxdy+
+2acf s dx dz+2bcf %, dy dz.

7039, d?z=(sin? y-fl,—2ysinxsiny-

tt y? sin? x-f o, —y cosx x
X f3) dx?+(xsin2y - fu,+2 (sinv cosx—xy sinx cosy) fh,—ysin2x-fi,+
+2(cosy- fi—sinx-fi)) dxdy+(x*cos® y-fi, +2xcosxcosy-fl .+

+eos? x - fr,—xsmy-fi)ydy? 7140,

7ML =
=

_peosxtsinG=y) oo dy xiy-l dl 4Gk
sin(x—y)—sinx dx x+y+U dx? (x+y+ 1)

Ly d%  2(1+p)*
T

¥ d v
&y 1 2z ez 1

E: Corus. Zoy, E21

2 ay 2

2. Z(x+z Flu(u, o)+ 2xFo(u,
T . o B9
Oy P 2xprta) x Fuw. 0)+2zF,(u, v)’

') B otsetax x sameuanm 7134 u 7138 wepes fi u fi oosmaverm
Jsenaio pomBoue: dy e F((@1 (%. 1, 2), 9205, 3. 2), 03 (x, v, 2))
N0 TepemenibM @, HAM @; 1 Gp

467



o1t 90 27K, i 7). _—— o tpyiig?

4 2)122F, s, v)' e u=x+y+z, v=x"+y°+z
ze*f, (u, v) oz _ zfy(u, v)

Wl xSl vy By pfuli o xe ol o)

e u=yz, v=

2z
7048, =
'

zdx—z(1+x2z%) dy

7.149. P i sl 150 =
T (a2 —x b dx
Petdy et @y rzeydy 0 02 2-x 0z
PP —xy) S N T T
2y(x-2)
2 ) 7152,

xdy (1+2)° (x4p+z—1)*

"
7.153. d%:mt(;vhh’)dxt 2xydxdy+(x?—a?)dy?)

7.158.  d) -:—41 dx,
Sy

x
dz="dx, dy=—="_4a 2y dx?, dtz=
2= dx. dy 25,(x+5. Ydx?, dz= _Z

L _mwdxd(y—v)dy (x—w)dx+(x—)dy

7.159. , dh=
y x
2
=—d?u=——; (y—u) dx*+(y —v+u—x) dx dy+(v—x) dy*).
ey ( Iy +(v-—x) dy?).
2 a oz
2061 Cowiuts, Lot un 116 *-—fcosuclhu
o ay ax
2z e .
o sinu ctho. 7.163. dz=e ~*((v cosv—u smp) dx+(ucosv+vsine) dy).
7
3 & iy
7164, dz=—3uvdv+3 @ro)dy. T16S. ;%— y=0. 7.166. 112+y—'0
o l=sin2e

u
SR 2 9069, wer St 7070,
mze | >

Cid Qu 11
R T A
v ar v

2 6u+clg9 du
pdp p? 20

0. 7.175.

&w 3w Pw
77;0 7176, —— 4+
+6 a0

AT, f(x+h, y+ky=xp?+y2h+2xpk+ 2yhk + xk? +hk2. 7.178.
AF(x, )= —h>+2hk+3K% 7.179. 06 y)=12+15x—2)+
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+6(1=2)24+3(x=2) (y=D—6(r=12+(x—=2)—2(y—1)>.
7180 f(cth, y+k, z+0)=f(x, y, +h @Qx+y+3)+k (x+4y—22—1)+
1622y —8) +h? +2k7 + 312 4 hk—2kl 7181, f(x, 3, 2)=8—8(y+1)+
HE=D+ =D+ (y+ D +z-2)* =2(x~ 1) (p+1)=2(x—1) (z-2)—

1 1
—2(y+1) (z—2). 7182 f(x. y):1+y+5 (_1"—x2)+§ (*=3x2p)+

=7 1
+o(¥), e p=y/X7Hy T TABY f (% M=xvag (W) o (%),

e p=yxitpI TR f(x p)=1—(x—D+(r—D+x—1)+
1) =D === (= Do), e

p=v(r—D*+(—1)

1
~E<v—l)‘+:’+o(p’)‘ e p=y/(x=DZ+(y—1D7+z%. 7.186. z=1+

7185, f(x. z):(l—-l)+(yvl)—%(x—l)’—

2 =L o2 e e e? _
F3 D= = D=5 =D =g (=D 4 (%) e p=

=/G=DZH(3=D7. 7.187. zyu=—9 npn 2=0, y=3 7.188. 7=
=1/64 npu x=1/4, y=1/2. 7.189. zp,=—4/3 npn x=0, y=—2/3.
B crawonaproii touxe (2, ~z/3) akeTpemyma Het. 7190, Zg, =30 wpn
x=5, p=2. 1AL z,,=10—18In3 npn x=1, y=3

7192, 2= 28 npu_x=2, ” 28 npn x=-2, y=—1
B craunonapbix Toukax (1, 2), CTPEMYMOB HeT.

TA93. Zpy=0 mpn x=y=0 B chu,vmnapHux Toukax (—5/3,0),
1, 4), (1, —4) DKCIT\CMV 08_HeT.

7194 2, =0 1y w=20"" mpn x=+1, y=0. B cram-
orapin Tomax (0 £1) acTpesshion net
Unn=—14 Tpu x=2,
V77 mpit x=y=z= /7. 7198, thpy=2% * ipmt x=211 %,
y= %.7.199. Vpansermc onpeaemcrnnecpyﬂrunu u mmpux
OfIHA MMCET MAaKCHMYM (z,,", 6) wpu x=—2, y=1, p; |an4MMHMMyM
(Zoun=—2) 1ip¥ x=—2, y=1; B TOUKAx nkpy)KHocTn (x+2)%+
KR/ 13 ITHX (BYHKIOGH MMECT KpAeROH IKCTPCMYM =

yHKUMIH ONPEACATOTCS BHO panecTROM z=2+ /16— (x +2)7— (y—1)
W ONPE/IETCHB TONILKO BHYIPH W HA OKDYXHOCTH (X »2) +(\—l)‘—|6
B TOYKAX KOTOOW obe GYHKIIM TNPHHUMAIOT 3Hatenme z=2. D70
3HAYCHHE SRJSCTCH HAMMCHBUIMM JUIX ONHON (yHKIDIM B HanGONBIIMM
nns npy| oit
. Vpaphewue onpencnser fmc QYHKINW, M3 KOTOPHIX OfHa
veor MMM (2, ¥=—2, a npyras -Makcumym
(Gom=—8/7) npn x =16/1.
7201 Zgo=—19/4" iom Xmy= =32, 720 zpm=2 mpn x=y=1.

£
7203, zp0=—1-2./2 mpu X:A/ﬁ, Y= zam=1-2/2
npn x=1//2, y=—1//2. 7.204. npu
P x=p=1/3 7.205. Zpp= Vs npn x——”f ’=
npu x= z/V/s /5.

U =18 nipn x=4, y=2, z
U =16 Tip \=44, )=

pu
+3 SkcTpemyMa Her,
aca




7208, Uy =2° mpy x=y=z=2. 7.209. 10

(2 DT L, 2 = 30127 8 onax. O 5'3 59, (5/1 2,3 5/3\

(513, 5/3, 23). 7210, @ Moram, s q;yﬁxumi u=( 4y £2°)3
211 =6 mpu )zm.r,—S _men

P

L 7213, Zu=112 npu == 412} ip=—1[2 wpn
F1 /2. 1214 26=2/33) mpu x=1;/3, y= tyzza;
2/(3/3) npn x=—1//3, y= + \/213.7.215. a=%/a - %/a-3/a x
‘/E 7.216. Ky6 c mmmoii pebpa a. 7.217. Ky6 ¢ nmimoi pebpa

d f 7.218. KOOPAMHATS WCKOMOii TOMWKH paBHB Cpe/taM  apui-
MTHHCCKHM XOODMHAT BepimiR. 7,219, JLaiiut CTOPOR MApaTeACTment:

ZR/»/X 2:}L\/§, RI/3. 7.220. [lmmw cropow mapaisiesenmnena
z\/z
®

H
;s R, 3. 7221 PasuoSexpemsiafi Tpyronbuk ¢ mmuoit

ﬁoxmmu cTopOHu al(2sina/2). 7.222. (—12/5, —3(5), (12/5. 3/5). @ Jlo-
VCLOBHS. SKCTPEMYMA NCHMTE [COMCT

A, 7.223. c( . @ Bocrionnsorarhca Bhipaxeriicy

v
QIO TPEYTOABHEKA YEpe3 KOOP/MHATHL €10 BEPUIFH.
myxy 4 M,
7224, x=y=z=3/V+25. 7225 x=torlZTaT2 T T,
my4myt . Am,

R

e tm,
sina vy -
- —. ® OucHnno, To¥ka M, B KOTOPOW JIyd TEPeXOIHT

2
M3 OJHON Cpelbl B APVIYIO, JIO.DKHA HAXOIMTBCH Mexay A, u By,

npHses AM=——

., BM=——, A\M=atga. B,M=bigp. Tposor-
cosar cosp

b

a
KUTCILHOCTE JIBUXCHHS JIy4a paBHa — ——4—
b1 cosa v, cosp’

3anava cpommnTCA

a
X OTiCKaHuio Minmmyma (yrkim [ (%, f)=———+——— npu ycio-
5, €087 vy cOs P
B, uTO atgatbtgp=c.
7. a=p.

1

® Halitn  MummMym  dymkinng

L
7228, I:1y: =i =
fUn I o L)= {R.Q»IIR;F l} npu Iy b4 o+ 1, =1
1

7.229.  a) x—y—2z+1=0, 6) x+ez—2=0.

cosp=

7.230. —=. 7.231. cosa=




y=1 z-3

7.233. a) 2x+Ty—5z+4=

8) x+y—4z=0,

Ay

3
7.235. B toukax (0, t f F2./2) gecamemsane: procxoemn

wapainenbae wiockoeT Oxz, B ToKaX (+2, F4, +2)—mIOKocTR

Oxz, b toukax (+4, F2, 0)—mnockoern Oyz.

X—roCOSQo_y—ro singo
cos@p  sngy

z—ryctga X—1ip COS Vg
T0TBR 6) ax sinve—ay cosve+iigz=atiy v, & =

7.237. a) xcos Qo +vsin Qo —= tga=0,

asmu,

ugsinvg z—avo 2bz,

L7238, cOS =2 @ VINOM MOKNY JBYMS
“acosve | w0 aJa*+h?
P B Touwke mx Tep yron mexay
Kaca X omam ™

B JAHHOI TOYKE.

7.239. o TOBCPXHOCTH RASMBAIOTCH OpTOTONATHHBIMH. CCTH  OHW
TIEPECCKAIOTCS  MOJL WPAMBIM  YIiOM B KAKJAOH TOYKE JIMHMM WX
nepeceucrm

7.240. Vsonmporanmas_touka (U, 0). 7.241. Vicxn (0, 0). 7.242.
Misonsiposanman Touxa (0, 0). 7.243. Touxa mowwpata l-ro pona (I, O).
7.244. Touxa Bosspata 2-v0 pona (0, 0). 7.24S. TosKa CaMOIPHKOCHOBSHNR
(©, 0). 7.246. (0. 0) - m3omMpORANKAA ouka, cotm a<O; yser, ccm
a>0; Touka Bospara l-To pona, ccam a=0. 7.247. Vaen (U, 0). 7.248.
Towka mosspata 10 poma (0, 0). 7.249. Vrromas touxa (0, O).

® Noxasars, wio lim =0, lim y'=1. 7.250. Touka mpexpammeini

©. 1. @ Moxarars. wro_lim

=1.7.25L v=—x2/4. 7.252. x>+

7.253. x=+R 7.254. OrubGaroutei uer. 7.255. p=
3

xMPyy M=y 23 7287, yh—_m.

7.258. a) JIMCKDUMHHARTHAS  KpHBal 1 smasercs  oruGaromei
M MHOXCCTBOM TOYCK nepernba JIAHROTO CeMEHCTBa; 6) MCKPHMIHARTHAS

KpHBaS pactazacics WA mpwbe: y=v—z. (orsSmouwas) n y=x
(MHO)KCu'm TOYCK BO3BpaTa 1-r0 poja); B) AMCKPMMHHAHTHASN KpUBAS
y=1 cCrb MHOKECIRO TOYCK BO3Bpata 1-ro poma W me sBIGICTCH
ory 1) THAS  KpUBas HA  mpAMBIE:
x=—a (orHBatowan) M x=0 (MHOXCCTBO y37OB).




259. a)lr, 0,0043%; 6)1mm, 0,12%; 8) 1, 0066%. 7.260.
nas 20,002 kna, §=0,008%; 2) A=30 2, 5= 2%. 7. 7.261. Tlepsoc. 7.262.
) 0,05, 0,14%; 6) 0,005, 6.25%. 7.263. 292 w 32. 1) 5,3
00004, 0,0074%; 2) 5.73, 00026, 0,048% 3) S 60274, 0.51% 1
202-10-%. 188-10%, 600" 10°. 7.266. a) fima, 41 -10% 6) omm, 8102,
7.267. He memsure sem C asymn swakamw. 7.268. He merbuic wem
¢ 1pems suaxamu. 7.269—7.273. @ Bocrioms3oaTues dopmysiof (1) § 4
7.274. 185,7. 7.275. 1,3-10%. 7.276. 71,88. 7.277. ButasTanue mpOM3BeCTH
weman 7278, 6167 7.279. 512-10. 7.280. 33. 7.281. 3-10. T.282.
66-105 7.283. 7,397. 7.284. <i2mom?, <83%. 7.285. ~043. 7.287.
<017 mm, 7.288.2,740,1 xje”. 7.289. Tlo npuspinly paswbix nmstinii
R W3MEpHTE ¢ OTHOCHTCIbHO mOrPeLINOCTEEO 0,25%, a Bwcoty H ¢ of-
HOCHTENLHO# norpetHocTeio 0.5%. 7.290. 127, 7291 4. 7.292. 4. 7.293.
Tlo MpHHIMNY PABHLIX BIMSHME 7 MOXHO B3ATh C Tpems BEPHEIMH
HAKAMH B YIKOM CMBICTC, PANHYCH IIMCPHTE C TOTHOCTBIO /0 08 €M,
a obpasyloritylo—c TouHocTHIO 10 1,25 CM.




TMpunoxenne
KPATKOE ONUCAHME S3BIKA ®OPTPAH-IV

A. M. Tepewerno

®0pipd.u SBISCICR ynoénmm anropmmmmuu SI3BLKOM  JUIR psmc-
s TI0BO
qud'lbﬂblx CHOIOB  JIBYX dmmmcxwx cnos FORmula TRANSLJ(or
(nep:mnqnn bopnyn).
rpanma Ha Qoprpanc SICHIETCS, K npanwIo, W GEIT
anwoM G1aHKe H COCTOMT M3 NOC/ICNOBATELHOCTR onepaTopos. Kaxmsiit
ONEpaTOp 3aMICLIBACTCA HA OTIEMHHON mpoke Crpoka 6nanKa CONEp)HT
80 KOOHOK (TIo3muwH). Tipn OTCYTCTBHU CTEMMANLHBIX E1AHKOB (OPTpaK-
NpOFpAMMA 3AINICHIBACTCH Ha OOBIMHOI Bymare C yMCTOM TOFO, WTO
B Kaxu(0fl CTPOKC TOMKHO BITH He Gosce 80 CHMBOMOB ¢ COBTIORCHHEM
TNCHSTarachX TpeGoparmii. Oneparop Q)oprqua JAMIMACT KONIOHKA
75 1210 wrmounTensno. Konowxn ¢ "M S-lo BKTIOYHTCIBHO
(mmnnrcn JUI METKH onepatopa. Metka — u umci1o Ges 3naxa,
Moy AT B OBt 1 R WOTONOE TpoGenst  BiyTpit
MCTKH UrHOpUpYIoTCS. ECTIH Onepatop He noMeniactcs B ORHOM CTpOKe,
OR MOKET BRLITL TIPOAIOIKER Ha APYrOi CTPOKe. 3HaKi apHOMCTHIRCKIK
onepapif He woBropstorcs. TTposokente 3ammc MOXeT 3aHWMATL He
Gonee 19 CTPOK, B KaX/0% U3 KOTOPMIX B (- KOJIOHKE 3AMMCHBAETCH
camBor, oL OT O i npobera. OBEMHO CTABHTCA HOMEp CTPOKH
TIPOOIDKEHNS.
wiucs Kosemenmapues. TIDOTPAMM MOKET CORCPXATH PAsIBITHEC
FOACHEHRSI, OBTIETHAIONIHE C& YTCHNC W TOHIMAKNE. KoMMemdplm MOXHO
PAa3MeCTHTL B MOBOM MECTE TIPOTpaMMBL B IICPBOF MOSWINIM CTPOKH
KOMMeHTapHS 0GA3ATEILHO CTaBuTCA Gykpa C. LTS 3aMicy KOMMEHTAPHES
MO3XHO HCTIONL30BATE JIOGHIC CHMBOJH (JOPTPAHA, @ TAKKC NpOINCHBIC
GykBe pycckoro andaswra,
CHOBHEIMI KOHCTPYKIWMSMH ST36iKa (BOPTPaH SBIMOTCH oncpamop.
Onp niensTcst Ha Apa KJacca: BEITONHAEMBIC H HEBHWONBseMbe. Brmon-
Huemwe ofepaTopl yKakmaor ncuaaun ¥ TOPSIOK BTOSHOHIA
nevicremii. He RS OHCAHHA
nc.'mwm yKaganus uxX THna, crpyrrypm n
Ocrodmie cussom. B xasecTne 6yxs an mamGain onepatopos
JCHOTK3YIOTCS 3T NABHEE ﬁyxsu namickoro andasura: A, B, C. D,
E.F,GHTILKILMNOFPO QTRSTUYV,WX,
Y, Z. Unppe: 0, 1, 2, 3 4,5 6 7,8, 9. Ungpa 0 (woms)
11epeYePKHBACTCS ) A oramuns ec ot Gyksm O. CreuwatsHmMu
CHMBOJIZMU  SABISUOTCS:
+

7/I€Cfl'rvl~mau TOuKa,

( ncsax CK05K8 o'rxpusa)cmax
) —npasas cKobKa oLas.
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Koncmanmu . nepesennvie. Pasimmdaol UKCTh THIOR  KOHCTAHT:
neawie, JIO1 HYECKHE. wecT-
Ha,ATCpUYHEIE.
Lenas kokcranra (popma I)—mioBoc wmcio, samvcamsoe 6c3
Jepmitutoir 1o, BTUTINA LGON NONCTAITAL e MOXET pesiiaTs
1221

Rermas koncranta (dopma F)—moGoe sucro, samwcarioe
C HCCATHYHOM TOWKOH, paileamtoweil neiyo n apobuyro HacTh uncia.
Makeumanbroe wncio wihpp B dopme F pasno

E)ucmﬂen“uanmx dopma 3ammcu BCILECTBEHHOTO  HHCTa (opma
E). B oot (Opme WHCIO COCTONT W3 BEMICCTBCHHOM Ui NEAOK

K
JieAyeT 1enasn KOHCTaHTa (BerMumHa nopsjika) we Gosee aem w3 JIsyX
Soaing WP co 3HaKom wmn 63 3naKa. {eso WD ManTRCCH

HC JIOJKHO TIpEDBUUATE 7.
5

py uHOCTE
KOHCTaHTa C jBOiHONH TowHOCTEIO (PopMa D) OHa 3anmcHBacTCs Kak
WHCNIO C JIECATMYHO TOMKOM, CozepXammee of 8 0 16 3xavauux wdp,
760 B JKCHOWEHLMATBHON (opme ¢ GykBoit D BMmecto E. marrhcea
MOXET CONepXaTh N0 16 amauauurX uwdy

TlepeMeHHbIE — RETHHKEL, KOTOPHIM NIPHCBOCHEI HAMMEHODAL, crfi-
BOJMeCKIiC veHa. CHMBOMIMCCKOE MMs - HAGOP OyKB wwin GYKB 1 1Mbp.
KonuuecTBo UX B HaGope ot 1 fo 6. Wivsi mawumactes Beernia ¢ Gykeni
Ucnonb3oBate B HMCHAX CTICHMANBHEIX CHMBOTOB, NpOGE.IOB HE pa3-
petaeTcs.

Tunt Tun it THTy JAHEBIX,
KOTOpBIE OHM ator Llenbie nemkie WA,
BEIIECTREHALIC TEPCMEIHHBIC - BEINECTBEHHLIC ¥ T. i, JL18 ommcanns THia
NEPEMEHHBIX B WpOCTCIlieM Clydae CTYMHT Orepatop

THR (42,83, By

e 1A —OnHO M3 ¢ 5 REAL i), INTEGER
(emsiii), DOUBLE PRESION (mmm«m TouRoCTH), TOGICAL (nom-m-
), 8. 8, .., 3, WNCHA TEpeNGRX. EGII HCT B mpOrpaC X
yRazannii wa THT
e LK T M N, Imearnmaioy eme seunoine e
ocTAMbRLIC

¢ undexca. Mac yropIuCHaA X
HOCTb BCIMHUH Maccusa).
KiM yvereM. Kaokaui anemenT Maccupa o) cnnc-rcn MMCNCN‘ MaccHBa
M €ro MNOJIOACHMEM B MACCMBC, T.C. 3HAYCHHAMH MHACKCOB. Mwvenem
MaCCHBA MOXCT CIYWWTB J0DOC JIOMyCTHMOE CHMBO-MHCCKOE  HMAL.
Uszexchl 32KII0YAIOTCA B KPYTJIbie CKOGKM. UNCIIO MH/IEKCOB Ha3nIBAcTCs
Pa3MEPHCCTBIO  MAcCHBA. UNCTO 9NIeMEATOB B MacCHBE HASLIBACTCH
Pa3MEpOM MaccAba. B KauCCTBC MHCKCOB MCTIOMBAYIGTCH IGOBIC api(-
MCTHYCCKHE BLIDXEHHA, MEPEMCHHBIC KAK 11€JIOT0, TAK # BELICCTBCHHOTO
THIOB. B KayecTBC WH/CKCA B CIYY4C BBHIDAKCHHS BCIICCTRCHHOTO mna
Bepercst ero uesas vacte, 1. ¢. OTOpackiBacres apobHas wacTh. Mnjekc
SNICMEHTOB MaccHBa MOIYT GbiTh TONBKO 1

Onucantie staccusos. Maccumbl, 1Oz, syeMbie B TIPOTPAMME, JOMKHEL
6rrb  obsmatessHO omlcauu. Onncunue  MacCHBOB ,U.acmn B Hauaie
MpOTpaMMBbl, P: nepporo omncpatopa. st
ONMCAHMA MACCHBA CTYXHT onepdrop DIMENSION, obuii Bit KoToporo

DIMENSION 2, (0; Nz, 1)y -y (M) Mooy

e ay, -
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334a10TCA LEIBIMH TIONOKHUTCIBHEIMEA yacTavin, 1 <I1<7, 1<k <7. Inemen-
TH MHOTOMCPHOTO MACCHBA DACNIONAlalOTCS B BHUICANCMON mamsrH
TOCJE/I0BATENEHO JIPYT 32 APYrOM TaK, 410 GbiCTpee MeHSCTCs mepBhii
MHIEKC, A MC/TIelHEe — MOCsIeAy ot
Apuprenusecne enpacenits Apmj)M:*rwlecxMe paxesu o d)op-
Tpae anasormbl ar puc-
MCTHYCCKHE BHIDAXCHHS MOTYT BXOUITY, KOHCTAHTH, IICPEMEHHBLC npoublc
MM C MHACKCAMM, (YHKIWM, KOTOPME COCMHSIOTCS C  TOMOLILIO
dpm})ML‘m‘tecxm oncpaiui. ECIM B BRIpaXeHMH OTCYICTBYIOT CKOOKH,
corzacHo cravan
Bbmonmlcrcn BOIBC/ICHHE B CTCTICHB (SHAK +%)! 341CM YMHOXEHHC (3HaK
*) M Jiefienye (3HaK /), 3aTeM CIIOXeHWE W BhlyuTanuC. ECa B BBIpaeHnn
MMEIOTCA CKOOKH, TO BHAYane MPOWIBOASTCH BHIMHCIEHWS BHYTPH CKOGOK.
ECIM BHIPAX@IHE CONEPXUT (YKL, TO B TIEPBYIO OYEPE/lh RLMHCTAIOTCS
apTYMEHTBI TuX (GYHKIMIE 1 COOTBETCTBYIOLIME 3HANCHHUS ITHX (yHKUMH.
ApHMCTHYCCKHE BBIPAXCHHS MOTYT COJICPXATh KOHCTATU, NIEPEMCIHLC
M (YHKIUE pasiHebix THIOB. [1Epe/T BEUONHCHMEM ONEPALN NCPEMER-
Hpie uPeoBpasyloTes K OMOMY THIY, TIOITOMY JUISi COKPAINCHHA BPEMEnR
BRMONEHUA ONEPAIMM JyHIUC He CMEUIMBATL TCPEMEHHBIE PA3IMTHBIX
THTOB B OAFOM BGipaskeHul (3amnch Y +5. OpenoyTHICHIbHEH, yYem
samuck Y +5).
Ocrosnuie )
HBIC 2 1 Guanm Bumne. Ocra-
HOBHMCA K IPYLIX, MACTO BCTPCUAIOUIIXCH OTIEPATOPAX.
Orepatop EQUIVALENCE samicunercn & me

hQUlV/\LENCE(a,b,C‘., S(def,..)

a, ,d, TePEMCHHBIE, TPOCTHIC WIH C WHJCKCAMM.
Gch deHHnm Om‘,‘parnpd COCTOMT B TOM, 410 IHa¥EnWsi, COOTRET-
creyfouwe a, b, ¢, WIMEINAKoTCs B OfHOK sueiike, d, e, f, .. raxwe

B onil suciike, CONOCTABISCMMC NCPEMCHRbE JOTRHH GbiTh
OMHAKOBOH /THAEL. HANo yMHTHBATH, YTO NpPU COMOCTABICHMN OTACHb-
HLIX 7EMEHTOB MACCHBOB COMOCTABIISIOTCS BOC OCTATBHBIC ICMCHTHL
JIBYX MACCHBOB

Oneparop COMMON sanHCHIBACTCS BUnC
COMMON A,B,C, ..., e A, B, C— na3panusi NepeMeHHbIX & HHACKCAMH
win Ges. O6nacte COMMON —crienmansuasi obnacTs juis XpaHcHHs
OBIIMX JAHIBIX )15t IBYX JWIR HECKONLKMX MONPOTPamMM I e 00nux
J@RHLX JLISL OCHOBHO# TPOIPaMMbi # ¢ Tommporpamv. B goprpae- 1v
o6nacte COMMON MOXeT 6BITH Da3iciicHa Ha HCCKOIBbKO OJI0KO]
Crpyxrypa samicn oncpatopa COMMON ¢ mcrions3osammen Groxon
caey oA

COMMON /unsi Giioxa/ a,,az, ..
Oneparop FUNCTION uvcer crieyioumii B
FUNCTION 1nist (apryMenT; ..., apryMenT,)

Jlanuuii OnEATOp ABASCTCH 3arONOBKOM MOANPOTPAMMBL APIYMEHTH
B OMEPATOpE (UKTHBHLIE 1 BXO/IST JIFMITL, B ONHCAHHE COCOBA BLIMHCIICHIS
yHKII. ADIyMENTAMM MOTYT GLITh NCpCMCHHHE GC3 MHACK xcon, Mae-
cuebl, smbo uvena QyHKuMit. BHyrpH noAnporpaMMEr XOT: ouH
pa3 jomkes nc’rpc'ialu:x om:pmop € MMEHEM TO/NIPOr PAMMBI- q;ynxuun
B NPaBOji 4acTi ol T

gnepaTopon ronnpor paMMm—q\yakuuu IOMKEH BLITH ONepaTop RI:TLRN
On B Tocses-
HUM OTICPATOPOM nonuporpawu nomken 6uts END. pw oépamemm
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K FoAnporpamme-GyHKHMH [OMKHO OBITh COOTBETCTBHE MEXKAY THIAMH
W KOITHYECTBOM fiepeMeRRLX (JAKTHIECKHX 1 (OPMATEISIX,
Onepatop SUBROUTINE umeet it

SUBROUTINE 1M (apryMCcHT,, apryMenT,, ..., apryMeHT, )

Oncpatop spaseTcs 3aronoskom nommporpammsl SUBROUTINE Dra
NO/NPOrpaMMa NPHMCHACTCH B TOM CIIyH4C, KOFd HEOBXOMMO NONYMHTE

pesynbTaTos. 11 SHAMEHNA KOTODHIX BBINHCISEOTCH,
YKA3IHIBAIOTCH B CTMCKC Apl yMCHTOB. BEINICHACCMOTPCHHAS 1OTIPOIPaM-
Ma-yRKIpS pacT ABHO OANH pesybTar. Iomuporpamma SUBROUTINE
SBSCTCH CAMOCTOSTEIILHOM MPOTPAMMOIi C TICPEMEHHHTMH, TOKATHIOBAH-
HBIMH 110 06/1acTH JeficTBUA TONBLKO B 3TOH mojmporpamme. B ocHoBHO#M
nporpamme oBpamerme x moanporpamve SUBROUTINE npowssoures
© TIOMOWILIO ONEPATOp?

CALL uMs (aprymenT, , ..., apryMenT, )

3nech  ApryMEHTy, ..., ADIYMEHT, — BXOJBIC W BLIXOJHbIC (QaKTHYECKHE
HApaMCTpEL B KaueCTBe apryMeHTa MOIpOrPaMMbl MOXET (HIYPHPOBATH
MM 00O0H MOANPOrpAMMEL B 3rOM Cy¥ae B OCHOBHYIO HpOrpaMM:
HaO BKIIOYATL OMNCATCBHBI OUCPATOP

EXTERNAL sinsy. sy, ...

K u B nosnporpamme-QyHKIH, Tak W B WO/mpOrpamme
SUBROUTINE, npu B Kauecrse ¢ 0 1
HMCHH  MACCHEA HEOBXOJMMO OIHCATL Cr0 € TOMOWbIO ONCPATOpA
DIMENSION. JIONycKaeTcA B KA4eCTBC TPAHML W3MCHEHMS HHJICKCOB
WCMOJNE30BATE HApsy © UCBIMA KOHCTAHTAMY TAKKC B ICIbIC TCPEMCH-
fpe. OWE OBS3ATETHHO JOMKAK BKIIONATECH B MHCTO (DOPMATEHBIX
aprymenton. Nomporpavvia SUBROUTINE jfomksa coepkats XoTs
11 ot oneparop RETURN. 3amcpuactes nopmporpamva ouepropon
END, korophiii oﬁnanaqm e SUBROUTINE.

Bsox ¥ BEIBO) non
yupassicHueM om.pulopa FORMAT. l'lpu BBOZIC OH YKASMBACT, W3
KaKyuX NO3HINHA (KOJIOHOK) IOJDKHbI CYHTHIBATHCS JIAHHBIC JUTA NIEPCMEHHBIX,

OT0 OHM JIONDKHBI CMTBIBATLCA WPH BROAC (WM B KOTOpOE
JIOKHBI TIEYaTaThCA WPH BBIBOKE), ONPEMENAIOTCH cnenudurkaimedi dop-
mara oncpatopa FORMAT. B manGonee MpocTeix ciysasx $Mcio
crenvdukanmii dopmata B onepatope FORMAT RODKHO COOTBET-
CTBOBATBL 4WCJIY fepeMenHbX B cmicke B/B. Oneparop FORMAT
3amUCHIBACTCA B BHJE

merka FORMAT (S, .S;....,S,)

T Morea uenos o 668 sk, Sy, i, Sy—cncgncan

%
BBONA (WBIBO) MHCIIORBIX it HOMOTL3YIOTCR  CricuwXatu - 1w,
Fw.d, Ew.d; 3ncce w -obuiee uncno nomu OTBOJIMMBIX DOJI IRHHOE
o’ (obmee kosmecrro mHdp ukcrma), d —KOMMYCCTBO JIECH IHYHBIX
Wp mocne JeckTiHON Towkd. Jlmma wonm d omKHa BKMONATH
NoSMIMM MOA TOuKy M 3MaK wicia mns cnenmduxawm F, a Tawoke
TIO3MIA [UTA 3HAKA nopmm Gyksit E(D) M 8¢ NOSHUHN /U1 BETHMMHBL
nopsuka 8 cydae cneundukawii E, D. [pn sbmose wucia B dopmare
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E(D) HyXHO NPERycMOTPETS eTHIp TIOIMIWHM 11OA NOPFAOK SUCTa, ATS
pasmeulenns 0, Leabix, TOYKM M 3Haka uucia. IlpH BLIBOIC JIOMDKHO
coﬁmo)rnhcn orpanmtenne w—d>7. Tpu BeiBOE a ciiysae creuubukalyun

na F, WHCTO HE TIO3HIHH,
0 mm‘nen:'ruywu[ee nose . s

MOXHO aTh TONBKO

Oy, NOCTABME Tiepeji Wi WHCIO, DABHOC KOTHYCCTRY FORTOPCH.

- MOXHO TOBTOpATL Ipynukl cicuuduKaunii, sakmiowan ux B CKOGKE
B CTaBR niepen CKOBKOW LCTIOE MHMC/O, PABHOE KOJHMECTRY NOBTOpCHM
rpynnbt. IIpy BhiBose i e TEXCTA Wit KOMMEKTApIies KCTOTayloTes

Ci

A,

ana
gopyara T, H st win wH, Te W uCio TIoGX JomyCTIMbIX
KOTOPHIC GICAYIOT HEMO-
Cpencentarto s Gyxood H. Tiph  Clamiucamur Tms  omrepats
GyKBeHHO-IdPOBas  MHDOPMAUMA OBRIANA JAKTOUATECH B KABLINKH.
Tpaneyuecso eeubwasonn wana emfiepam tsmovcic: B Tow,
GG e NaTO YKGSMBATE KOICCTE0 GINBOIOB. B 10
ot a H -
pasMeIleHHeM JIaHNBIX B c\'poxc WCTIONLIYeTCs B npocTcmncM crydae
Cremiukaia THma wX, TAC W-—WHCIO WPOOCNOB, KOTOPHE yTOTPeO-
NSIOTCH NS YIyYUIEHHS HATTISAZHOCTH BGLIBOAMMBIX pE3y/LTa10B.
Oneparop FORMAT MOXeT pacnofiararscs B JEOGOM MECTC Npo-
rpabi,
Oncpatop FORMAT  ssanmoyelictayer ¢_oneparopami BBofia
supona; READ (wwmath) mis bposa w WRITE (mcaTe) juis BhBOza.
Obuwiii Bux oncpatopor READ n WRITE creayroumit

READ (i.nl) cnmcok
WRITE (i,n2) cinicok

~ 3neck 1 B mepBOM Ciywae 0DO3HayaeT HOMEP YCTPONCTBA, C KOTOPOFO

CHMTEIBACTCA WHGOPMAIlA, BO BTOPOM CIYHaE OMENICIACT CHCTEMHOE
TedaTatonee YCTPORCTBO, |l —MeTxa onepa'mpa FORMAT  Crmcox
BfB MMceT BAX a3, 8y, THE onesienT .
DrieMEHTaMH CICKA MOFyT GbITh: ncpcmcimuc (np CTHIC nh
JeKcamm), MMCHA MAcCHBOB, (opma mesHoro DO. Tocnennan lpopMa
WCHONb3yeTcsi 0COBCHHO 4ACTO, KOF/d HEOBXOAMMO 3aMCATL B NAMSTL

¢ msercan wa op newmoro DO, pasgercre Sanmina, co

mapamMeTph i m I cooTReTCTRENHO
Fiming, bt TAML % IO MAEHEASE dieets. EEAA Byel,
OF HC yKa3bIRACTON.

Tipw

Pk s READ 3
80 no3mMuMit HOCHTENS MHOOPMALIN; OHM ONPCACNMOT 3aNKCEL MPH BBOJE.
TIpy BbIBOZe MHOPMALMN HA SKpaH (TMCTICH) JOMKHO BLITL He Gojee
80 cunrosoB. [1ns BEIBO/A MRPOPMAIMH Ha TEYaTh MOXHO HCHOJBL30BATH
onepatop PRINT n2 cmmcok.

Ocuoguvie Apuds
OFEPATOP TPHCRAMBAHMS JMMECT BIl

fiepeMeHHas =

BIpaXCHHE

ech GHAK = OT/MMACTCA OT OLIMHOTO aircOPamicckoro 3Haka
PABCHCTEA. DTOT IHAK MMCCT CMBICI (SAMCHITE KA., T. €. BGIHHCISCTCH
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3Havenue B UpaBoli 4acTH,
U no. ry-«emnn BEMUMHA CTAHOBWTCH HOBHIM TEKyWMM 3HANCHHCM Iie-
PEMCHHOII, CTOsMIel ceBa OT 3Haka pabckciBa [lojromy, HAnpHMep,
JonycTuma sammck =14 1 ona 06OMAIACT yBelAYEnHE SHAUCHRS TEOT

nepesmenmoft [ ma crummny
Bec ONEPATOPbI NMPOTPAMMBL, HANHCAWHOH Ha (OPTDANC, BLIOMHS-
HOTCS MOCIENOBATENRHO, €CHH HET CDE/A HEX CHENHAIBHAIX ONEPATOpOB
3 T ABASOTCH

HIDKC TICPCUHCIICHHEIC OTEPATOPLL:
Onepatop GO TO 1 obecnieunbaer Ge3yCiIOBHYIO TEPEIAYY YIpaRiie-
T W OIEPUIOp © MEIKO f. B mporpawie me jomio Gure
METKI it oneparop

MOe! DACTIONATATHCH B .10BOM MecTe npnrp;\mMH.
Beincasemuiii onepatop CO TO meet bin

GO TO (ny.nz,m3

e ny, ny, —MCTKH BRINOJHSCMBIX ONCPATOPOB, § —NPOCTAS (east
epeveHHAR. llepe‘m):( BLITOMHACTCH K ONEPATOPY € METKOW 1y, ccin
1<j<m u i=j. Ecnn seauenue i jexwur pue jmanasona 1<i<m, To
BuRomAeTes Crenyiouwit 3a GO TO omepatop.
PHOMCTHUCCKRH oncpatop F samicribacics mane IF(a)nx,n,,ng
Za4

N )i

3HAYEHAS BHIPAKEHUS A. Ecnu -1<O ynpapJicHie mpu\uncﬂ onepam
© MeTKoii 13 et 0 YNpapenke NePSACTCS ONEPATOpY ¢ MeTKO#
na: ecmi a>0, To ynpamlcmw IepeaacTcs OICPATOPY € Metkoil ns.
Oriepatop, IF, beera
JOJDKEH MMCTh  METKY lhm(e Beeio  apudmernueckun  oneparop IF
HCTIONB3YEToSt HPH COCTABICHHH LMKIKMCCKHX NPOIPAMM.

Onepatop nuk:a DO NO3BOJAET OBTOPHTH BHIMOJMICHHE IPYTILL
onepaTopoB, clemylomuX 3a omeparopom DO. Onepatop DO 3amuchiba-
eres b BHge

DO n i

m; .mz,n\:

e n--Mer 63
Hnjtckcon (cmqm waka), lrpmdemnmu HOnCARTCTERE Sttmn
M HAMAILHOC SHANCHRC CHCTHMKA KA, Mj- - KOHCUHOC SHANCHHC
CYCTHMKA IMKIA, Ty -IUAT MSMCHCHMS CYCTUMKA (MKTA. OTCparoph
TIOBTOPSIOTCH, /IO TEX NOp TOKA BHIONHACTCS YCIoBHE i<m,. Eciu
1>y, TO ONCDITOPL BLINOAMAIOTCH TOKO OTUN Pis. Comxymmcm
TBUS
1, €r0 MOXHO HE )K{sm\mu,

oncparopa DO 1 chpyes k. Ecm m,
T.e. MOXHO THCATH ni=mg.m,.
3adanue oammx @ dopmpan-npozpasime. Visorna ynobio
pi IHANCHKS D MOMEHT
3arpyskst nporpamwbl. HaGosee 4acTo juis JTOH NETH KCTIONB3YETCS
onepatop DATA. 70T OHEPATOp MMeeT BHI

DATA V1 V3,000V [ T1#X1 T2¥% oo T #Xen e

Tlepemensniv - vy, ¥, . CLABATCA B COOIBCTCIBHC 3HAMCHMS:
Ty SHANCHHR X[, T, WadCHHI Xa B T.x. OGinee KonkoTIo yeasmiix
D CHHCKE NEDEMCHIBIY JOJXHO GBiTb COI-IACOBANIO ¢ OGUUIM UHCIIOM
GHCIIOBRD. IHAYCHHE, B memac HCPEMCHROR ¥ MOIYT GhiTh TpOCTLIC
W MMcHa
saacouson. Tip »oro e npeod-
HUE WHCHOBHIX JWHHMX K THIY TCPEMCHROR V. 32 JIHM AOMKCH
Cenirth and MpODAMMHCT.
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Topadox  caedosan: a stodyae. Tipo-
[PAMMHEL MOJYIh COCIOWI W3 OCHOBHOW HPOIPAMMBI Fi TPOIDAMMEL
cuaumy (nomporpamv)  TIcppuM ORCPATOPOM TIOATPOTPAMMBL JIOIKEH
SHTL OmepaTop ONpeICICHHS NPOrPAMMHON CNMHMLLL, €CJIH OHA MC-
nosm3yeres  (orcpatopht  FUNCTION  mau SUBROUTINF) Torom

PACOONAFAOTCA  ONCPATOPBL  ONMCAHHA  [HIA W 0B, a TaKKE
onepatopst DA fA EXTERNAL, COMMON. 3arewx me}lwa onpesiciie-
HUSl OTIEPATOPS . Tlocie pac cpa-

o
TODBL. stepmaﬂ npormMMuyso euumiy omepatop END. Ocrosast
porpaMma Jioika cofepxath oncpatop STOP, obossasaionmii okon-
Ganue paboTHl OCHOBHOH MPOFPAMMH. OH HCHOCDE/ICTBOHHO CTABHTCA
nepcn omeparopom END, KOTOPbIM JAKAHUUBACTCS k0628 NPOTPAMMA.
HeobXoPHMO OTMCTHTB, HTO B KaX/O0H FPOTPAMME BOMOXKHO mnom,»
“0BAile  CTAHAAPTHHIX (BCTPOCHHEX) YHKIMHA, KOTOPHE NOCT
XpANSTCS B OCHOBHOH NAMSATH. HE TPCOYIOT CHENMHAILHOIO oxmcamm
ByTpH NanHOl TIPOrPAMMEL

TCPCTHCTIUIM OCHOBHHC Mpamka s3mika (oprpan. Bosee nommoe
m,xmmme HMEETCS B CTICIHIAILHEIX PYKOBOICTBAX.
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