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OTJIABJIEHUE

[lpeaucnoBue K TPETbEMY W3IaHUIO
M3 mpeaucyioBHs KO BTOpPOMY W3IAHUIO
U3 TpeaMcnoBHsi K TCPBOMY M3/1aHAIO

[napa |. Bseaenne B aHAIH3

§ 1. JIeMCTBUTENBHBIE HHUCIA. MuoxecrBa. Jloruueckas CHUM-
BOJIMKA
1. TlousTHe AEHCTBUTEILHOT
Ba U OmNepanuud HajJ HUMH (11). 3. Bepxuue u HIKHHAC
rpann (15). 4. Jlormyeckasi CUMBOJIMKA (7

. OyBKUHU 1eCTBUTENLHON TNEPEMEHHOH
1. Honstue ¢pynkuun (19). 2. DneMeHTapHbIE QYHKIMH
u ux rpaduxu (23).

. Tpenesn moCEA0BATEILHOCTH NeHCTBUTEIBHBIX YHCETT ...
1. TlonsTHE TOCICAOBATEIBHOCTH (26). 2. MNpenen nocie-
nopatenbHocTH (27).

. Tlpenen QyHKIMH. HenpepblBHOCTD
1. Tpenen GyHKIMH (29). 2. BeckoneuHo Majeic H 6ec-
xoHeuno Gompume (34). 3. HenpepbBHOCTB byHK KA
B Touke. Kiaccupukamus TOHYEK pasphiBa (36). 4. Hempe-
F;,ér)mocrb HA MHOXecTBe. PaBHOMEpHas HENpEpBIBHOCTD

. KomruiekcHbple 4UCi1d
1. Asnre6panyecKkue onepandu Han KOMILJIEKCHBIMM YMCJIa-
mu (39). 2. MHOroueHsl # anrebpanueckue YpaBHEHHS
(46). 3. Ilpenen [OCIIEIOBATENBHOCTH KOMILIEKCHBIX  1H-
cen (48).

['mapa 2. Bekrophas aire6pa M aHATHTHHCCKARA reomerpas

§ 1. BEKTODHAH ANTEOPA ..covovirrrmsacmsrnmieneesnes
1. JlupeiiHble ONEpAUMM HAX BEKTOPAMH (51). 2. basuc
M KOOpAMHATHI BEKTOPA (54). 3. HexapToBbl TIPAMO-
YroJibHBIE KOOPJHHATBI TOYKH. IMpocTemye 3aKaiu aHa-
mruyeckoi reomerpud (57). 4. CxansapHoe IIPOU3BEIC-
ume Bektopos  (60). 5. BekTOpHOE NpPOM3BEJCHHE BEK-
(ln}mn (64). 6. Cmeuranaoe POM3BE/ICHUC ~ BEKTOPOB
67)
MuHCiHble TEOMETPHYECKHE OOBEKTHI
1. INpsmas Ha TUIOCKOCTH (68). 2. MnockocTe M MOpA-
masn B mpoctpancree (74).
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§ 3.

KpuBbie Ha MJIOCKOCTH
1. YpaBHeHue KpMBOW B JEKapTOBOH MPAMOYIOJIBbHOM
cucreme koopauHat (81). 2. AnrebGpauyeckne KpUBbIC
BTOpOro Topszika (83). 3. VpaBHeHWe KPUBOW B NOJISPHOK
cucteme koopaunat (92). 4. ITapameTpuyeckne ypaBHEHUS
kpuBoil (96). 5. HekoTopbie KpHMBbIC, BCTpEHaIOUMECH
B MaTeMaTHKe M ee TpuioxeHusx (98).

ITOBEPXHOCTH ¥ KPHBBIC B TPOCTPAHCTBE ..oooooovvnveieinnns
1. VpaBHEHUS TIOBEDXHOCTH M KPHBOH B /JeKapTOBOM
IpAMOYrOJIbHON cucreme koopmuHat (102). 2. Asrebpa-
MYeCKHEe TOBEpXHOCTH BTOoporo mopsaka (105). 3. Kuac-
cHUKAIMA TOBEPXHOCTEH TO THIY NPeoOpa3oBaHHA MpO-
crpanctea (109).

3. Onpeneauteny u Marpaubl. CHCTeMbI JHHEHHBIX ypaBHe-

OnpenenuTeu
1. Onpenenutenu 2-ro u 3-ro nopsiakos (114). 2. Onpene-
matemu n-ro nopsaka (117). 3. OcHOBHbIE METO/bl BbI-
yyCiIeHHS ompesenuTesiel n-ro nopsaka (120).
MATPHLBL  «eevoeoiminiiiienniteteieseentestsaeenee s coatsassntennsnae s asbessaanse
1. Onepamuu Han matpuuamu (124). 2. ObpaTHas mart-
puua (127).

[TpocTpaHcTBO apuPMETHYECKHX BEKTOPOB.
PHIIBI
1. ApudmeTuyeckue BEKTOPBI
(133).

CHCTEMBI JTHHEMHBIX YPABHEHMH ...oocococviimieeiiiiiianaccnaninaens
1. Mpasuno Kpamepa (137). 2. Pemenue mpoM3BOJIbHBIX
cuctem (139). 3. Onuoponnsie cuctembl (143). 4. Meton

(130). 2. Panr maTpulbl

[OCJIe JOBATEIbHBIX UCKJIFOYCHU M XKopnana—Taycca
(146).

HekoTopbie BBIMMCAMTENbHbIC 3aa4d JHMHEHHOH aJre-
(5 A e s e
1. Onepaimu  Haa maTpunamu  (148). 2. BrruncneHue

onpenenuteneit (151). 3. CucTeMbl JMHEHAHBIX ypaBHEHUH
(153).

4. DneMenTHl JMHEHHOH aareOpbl

JIuHElHbIE TIPOCTPAHCTBA M TPOCTPAHCTBA CO CKAJIAPHBIM
NPOU3BEACHUEM
1. Jluueitnoe mnpoctpauctso (156). 2. IloanpocTpaHCTBA
U JmHeliHbie MHoroo6pasus (163). 3. IlpocrpancTBa co
CKaJIpHBIM TIpou3BeaeHueM (164).

JluHeliHbIE OMEpPaTOPbI
1. Anre6pa numeiinbIx onepaTtopos (168). 2. CobcTBeHHbIC
yhcaa ® CcOOCTBEHHBIE BEKTODPHI JIMHEHHOIO omepaTopa
(175). 3. JluneiiHsle onepaToOpbl B TPOCTPAHCTBAX CO
ckanspubiM npoussencHueM (178). 4. Ilpusenenne Mat-
pHIlbl JIMHEAHOTO ONepaTopa K [AWAroHajlbHOMY BUIY
(182).

BusiMHEHHbIE W KBaAPATHYHBIE (QOPMBI ..oooroiiiiveiiiceiennns
|. Jluneitnpie  Gopmbl  (184). 2. Bununeiinbie  GOPMEI
(185). 3. Kpanpatuunrie dpopmbi (186). 4. Kpusbie u mo-
BepxHOCTH BTOporo mnopska (190).
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I'nava 5. /Audpdepenunainbtoe wucqucienwe QyHkuui oIHoil nepe-
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. Teopembi

. BekTopHblE M

1. Onpenenenne npoussonuoi. duddepenunposanue 8-
sagannbix (yuxunii (194). 2. Juddepenunposanne (QyHK-
UMii, 3aJaHHBIX HESBHO WKW napamerpuuecku (202).
3. lpoussoaubie Bbicluux mnopsakos (205). 4. Ieomer-
pUYECKME M MEXAHHYECKME INPHUJIOKCHHUS TPOU3BOIHON
(209).
JAuddepenuuan
1. uddepennman 1-ro nopsaka (212). 2. duddepenuu-
ajbl BLICUIMX NOPSAKOB (216).

o auddepeHuupyeMbIX  (hyHKIHAX.
TENTMOPA 1o cae: veroimssnasissetssninsesunmssos sesuasanesas iess cnossasivasvanssns
1. Teopembt o cpeanem (217). 2. Ilpasuno Jlonutans —
Bepuynnu (218). 3. ®opmyna Teitnopa (223).
Uccneposanue (yHKIMA M TOCTPOEHHE TpadHUKOB .........
1. Bo3spactanue u ybObiBanne QyHknmu. DkcTpemym (226).
2. Hanpasnenue Boiyk:iocTH. Toukn mneperuba (230).
3. Acumnrothi (232). 4. IMocrpocHue rpadukos GyHKIMA
(233).

dopmyna

KOMIUIEKCHbIE ~ (YHKUMH  JEHCTBUTEINb-
HOW HEPEMEBHOMN  ciioioiseiiiosten e senssoaons sams e e oo
I. OnpenenerHde BeKTOP-QyHKLMU JACHCTBUTENBLHOW TIEpe-
menHo# (239). 2. duddepeHunpoBaHHe BEKTOP-QYHKLHH
(240). 3. KacaTesbHasi K IPOCTPAHCTBEHHON KPMBOW U HOP-
MasibHas TI0CKOCTh (242). 4. [uddepesunanbHbie Xapak-
TCPUCTHKU MIOCKHX KpuBbIX (243). 5. [ubdepenumanbubie
XapaKTEPUCTHKH TIPOCTPAHCTBEHHBIX KpUBBIX (245). 6. Ko-
MIIgCKCHbIe (yHKUMM  ICHCTBUTCABHOW  TEPEMEHHOU
(250).

Uuciennble MeTOAbl (YHKUUMM OJHOW NEPEMEHHOH ........
|. UncnenHoe peuieHue ypaBHeHuil (252). 2. WnTepnosu-
poBanue GyHkimi (258). 3. Yucnennoe nuddepeHunpona-
Hue (265).

I iapa 6. VinrerpaabHoe ucuuciacHue GYHKUMI 0/1HONM HEPEMERHOM ...

§

. UnTerpupoBanne

OCHOBHBIE ~ METO/IbI  BBIYHCJIEHWS  HEOMNPEIEJIEHHOT O
MHTEEDATIAL 2 coee s ene mmonsmnesansnton e S oo kS SR TR A S e i
1. TlepBooGpa3Hass W HeompeneeHHbl uHTerpan (269).
2. Meroa 3ameHbl mepeMeHHoW (272). 3. Metoa wuHTer-
pupoBanus no wactam (277).
OCHOBHBIX KJ1accoB JJIeMEHTap-
HBIX I e s renn i one dnsnnations s anastass
|. MuTerpupoBaHue paumoHaibHbiX apobeit (279). 2. Uu-
TErPUPOBAHME TPUCOHOMETPUYECKHUX M THIEPOOIHYECKHX
(yukuuit (285). 3 MHTerpupoBaHHMe HEKOTOPBIX HppalH-
oHasbHBIX (yHKIMIE (290).

(CMelllanHble 3a/la44 Ha MHTErpHpPOBaHME
OrnpefesieHHbld  UHTErpajl H
NICHUS
|. OnpenesneHHbld MHTErpajl Kak Mpefesl HHTErpajibHOM
cyMMbI (295). 2. BbluMcieHHe HPOCTEHILIAX HWHTETPasioB
¢ nomouusko Gopmyisl Herotona— Jleitbnuua (297). 3. Croii-

crBa onpejiesleHHoro uuTerpasa (299). 4. 3amena nepeMeHHoOM

METO/AbI €ro BbBIYHC-
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B ompeaesiieHHoM uHTerpaie (302).
no vacram (304).
HecOOCTBEHHBIC HMHTETPAJIBL  .ooovieiuiiiiiieeiieaiieeeiiieeeneeaennns
1. Unrterpansi ¢ OeckoHewHbiMH  mpenenamu  (3095).
2. Unrerpansl 0T HeorpaHuveHHbIx ¢ynkumi (307).
I'eomeTpudeckue  NPUIIOXKEHUS  ONMPEAEJCHHOIO  HH-
o) R e
1. Mnowany mrockoit ¢urypsr (310). 2. dumHa 1ayru
kpuso#t (315). 3. IMnomans noBepxHocTu BpaieHus (318).
4. O6vem Tena (320).

[MpunoxeHuss  ONMPEACJICHHOTO  WHTErpana K  pelle-
HHIO HEKOTODPBIX 3a1a4 MEXaHHKH U OM3UKH ............
1. MOMEHTBI M UEHTPbI MAacC TJIOCKMX KpuBBIX (323).
2. ®usnueckue 3amauu (325).

YuciaenHoe uHTerpupoBanue (GyHKIMH OAHOH  mepe-
Lo (), B s et

5. UHTerpupoBaHue

7. JuddepenunanbHoe HCUBCIeHHEe QYHKUMA  HeCKOJb-
nepeMeHHbIX

OCHOBHBIE TIOHATHS
1. Tlousitue yHKIMH HECKOJIbKUX TNepeMeHHbIX (337).
2. Mpenen u HenpepbIBHOCTHL GyHkmMu (339). 3. YacTHele
npoussBoausie (342). 4. duddepennuan ¢ynknum u ero
npuMeHeHue (346).

JuddepeHIMpOBAHME  CJIOXKHBIX W HESIBHBIX  (QYHK-
11 1 (R S RS S e
1. CnoxHbie QYHKIMM OOHOW M HECKOJBKHX HE3ABUCHMBIX
nepemennbix (350). 2. HesBHble ¢yHKIMM OJHOW M He-
CKONBKMX He3aBHCUMBIX mepeMeHHbix (353). 3. Cucremsl
HESBHBIX ¥ MApaMETPUYECKU 3afaHHbIX GyHknui (355).
4. 3aMeHa mnepeMeHHbIX B aubdepeHInaNbHBIX BhIpaXe-
Husx (358).

TTpUIOXEHNS. YACTHBIX NPOU3BOIHDBIX ..ooovvieiiiiiineninriniennes
1. ®opmysna Teitmopa (363). 2. DxcrpemyMm  QyHKIMH
(365). 3. Venosusiii a3kcTpemMyMm (367). 4. HanGosbuee
W HauMeHbluee 3HaveHus Qynxmuu (369). 5. 'eomeTpunuec-
KHE TPUIIOKEHUS YaCTHBIX NPOM3BOAHBIX (372).
[MpubavxeHHble YUCTA W JICHCTBUS HA HUMH .............
1. ABconmoTHas u OTHOCHTEJIbHAs NOTPEIHOCTH
(377). 2. HevictBus Han npubOIMKeHHbIMA vuciamu (379).

Mpunoxecuue. Kparkoe onucanue s3pika DPOPTPAH-1V
Dt eiRO A M) s aes st oce s ts chses
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[NPEAUCJIOBUE K TPETBEMY WHU3JAHUIO

B macrosuueM TpeTheM HM3IaHHHM NEpBOH 4YacTH cOOpHHKA
HCHpABJICHBI  3aMEYEHHbIE OMEYaTKH, YTOYHEHBI (HOPMYIMPOBKH
W OoTBeTHI psga 3amady, nobasieHo mnpwioxeHHe «Kpatkoe
onucanue sizeika POPTPAH-IV».

ABTOpbI HCKpEHHE NPU3HATEIbHbI BCEM JIMLIAM, IPHUCJIaBIUIAM
CHOM 3aMevYaHHusl, a TAKXe COTpPyIHHKaM Kadedpbl crenuaJbHBIX
KypcoB BbIciel MaTeMaTHku MOMU, mose3Hpie yKa3aHUsi KOTOPBIX
OBLUIM YYTEHBI NIPH OKOHYATEJIILHOM DPEJAKTUPOBAHHUH HACTOSIIErO
W lAHUS.

U3 NMPEAMUCJIOBUSA KO BTOPOMY M3JAHHIO

Bropoe u3panue «COOpHHKa 3aJav» HECYILECTBEHHO OTJIMYa-
eres ot nepBoro. Hanbosee ynorpeGuTenpHble pa3aebl cOoOpHUKa
PACLIMPEHBI 32 CYET BKJIIOYEHHMsS LMKJIOB HOBBIX 3amad. s
yjiobcTBa MOJB30BAHHMS 3aJaYHUKOM OTBETHI Ha BCE 3aJa4d
(IOMEIICHbLI B KOHIle COOpHMKA, a Hymepalus 3ajadv, B OTJIHYHE
0T NepBOTO M3JaHHUs, JaHA IO TjaBaM, TaK YTO HOMED KaXIOH
JJAYH COCTOHMT K3 HOMeEpa IJIaBbl M MOPSAAKOBOrO HOMeEpa
JJlaud B 3TOU TJIaBe.

Vka3anHass pabora ObUia BBINOJIHEHA YWIEHAMH 4BTOPCKOIO
kosutektuBa EdumoseiM A. B., KapakymuabimM A. ®., Kora-
nom C. M. u Ilocmenoeim A. C.

u3 MPEAUCJIOBUA K INEPBOMY H3JAHUIO

WUnes cosmanusa «COopHuMka 3agad MO MaTeMaTHKe IS
BIY30B», COMAEpXKAUIero 3ajayd MO BCEM pasjenaM Kypca Ma-
ICMATHKH HHXXCHEPHO-TEXHMYECKHX CHELUAJIbHOCTEH BY30B, IIpHU-
nauiexut b. 1. Jemuposuuy. OgHako NpexaeBpPEMEHHAsi CMEPTh
npodpeccopa b. Il. [JemMuooBuuya mnomeinana €My OCYLIECTBUTH

7l



