[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

O}10: Cannos_ SaseSmmden aHoeKbBIY MWH
JlomkHOCTo e, )
[ldTa nop

oy [MCTEPCTBO HAYKH ¥ BBICIIETO OGPA3BOBAHMS
kN 11:20:09 POCCUMCKOMU ®EJEPALINU

YH
24

-1b£§8 EpAILHOE rOCy/IapCTBEHHOE 010/UKETHOE 00pa30BaTEIbHOE YUPEKACHUE
d
BBICIIIETO 00pa30BaHUs

«YedyeHCKH roCy1apCTBEHHBIN YHUBEPCUTET UMEHU
Axmara AGaynxamuaoBuda KaapipoBay

[TpunsTo pemenneM yuenoro copera ®I'bOY BO
«YedeHCKUi TOCYyTapCTBEHHBIN YHUBEPCUTET

uM. A.A. KanpipoBa» ot «28» mapra 2024 1.,
npotokoi Ne 4

[TPOIPAMMA
BCTYIUTENbHBIX UCIBITAHUNA MPO(HECCUOHANTBHONW HAIIPABIEHHOCTH, POBOJAUMBIX
YHUBEPCUTETOM IO TACLIUILIINHE

AJuredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3A

I'posznsrii, 2024



1. AITEBPA

JeiicTBUTe/IbHBIE (BellecTBeHHbIe) 4Yucaa. Harypanbnble uncna. OcHOBHas
TeopeMa apudmeruxku. HanbGonpmmii obmuii nenurens ¥ HaMMEHbIee oOIIee KpaTHOe
IBYX HarypanpHbIX uyucel. [IpusHaku nemumoctu. llenbie M panuoHalIbHBIE YHCIIA.
[TonsitTue Monyns, ero cBoicTBa. ['eomerpuueckuil cMbici Monyisa. Alredpandeckast
npoob. Cokpamienue apooei. JlelictBus ¢ anredpandeckumu Jpo0simMu. JlecaTudyHble
npobu. ApudMeTuieckue onepauy HaJl HUMU. beckoHeYHbIe EPHOANYECKUE IECATUIHBIC
npobu. beckoHeuyHble HETEPUOTUUYECKUE NECATUYHBIE IPOOH, MPpPAlMOHAIBHBIC YHCIA.
N306paxenne yncen TOUKaMy KOOPIMHATHOU MpsiMoil. JleficTBUTeNbHbIE Yrciia. YncaoBbie
IIPOMEXYTKHU.

AJdredOpanvyeckue BbIpaxKeHMsl. bDyKBEHHbIE BbIpOXEHHS (BBIDAXKEHHUS C
nepeMeHHbIMH). YucaoBble 3HaYeHUS] OYKBEHHOTO BbIpa)keHUs. JlOMyCTUMbIE 3HAYEHMS
nepeMeHHbIX. ToXIeCTBO, 10Ka3aTeIbCTBO TOXKAECTB. [IpeoOpa3zoBaHus BbIpaXKEHU.

Mmuorowienbl. Kopenb wHorounena. CiioxeHHE, BBIYATAHUE, YMHOXKEHUE
MHOI'O4JICHOB. POpMysbl COKpAIlEHHOIO YMHOXEHUsA. Pa3io)keHue MHOrodjieHa Ha
MHOxUTeNU. KBajgpaTHeli TpexwieH. BblieneHne NOoJIHOro KBajapaTa B KBaJpaTHOM
TpexwieHe. Teopema Buera. PasnoxeHue KBaJgpaTHOrO TpEeX4wieHa Ha JIMHEHHbIC
MHOHUTEJIN.

Kopun u crenmenu. KBajpaTHbIi KOpEHb M KOPEHb CTEIIEHM N M HMX CBOMCTBA.
CreneHsb C pallMoHaJIbHBIM U BEIIECTBEHHBIM MOKa3aTeseM, ee cBoicTBa. [IpeoOpa3zoBanue
UppaLMOHAIBHBIX BBIPAKECHUM.

Jlorapudmsl. Jlorapudm uncna. OcHOBHOE JOTapuMHUUECKOE TOXKIECTBO.
JlorapudM mnpou3BeNEHUs, YACTHOTO, CTENEHU; IMEpexo] K HOBOMY OCHOBAHHUIO.
JlecsATUYHBIA W HaTypaidbHbIA Jorapudmel, yucio €. [IpeodbpazoBanue norapupMuyecKux
BBIPAKEHUM.

OcHoBbl TpuUroHomerpum. Pannannas wmepa yrna. Tpuronomerpuueckas
OKpYXHOCTb. CHHYC, KOCHMHYC, TAHT€HC, KOTAaHT€HC IPOU3BOJBHOrO yria. OCHOBHBIE
TpUTOHOMETpHUUECKHe ToxzaecTBa. Dopmysnsl mnpuBenaeHus. lIpeoOpazoBaHusi CyMMbl
TPUTOHOMETPUUYECKUX (PYHKIMIA B MPOU3BEIECHUE U MPOU3BeneHUs B cyMMy. OOpaTHbIe
TpuronoMmerpuueckue ¢yHkuuu. Ilpocreifiiue TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPABEHCTBA.

YpaBHeHUsT M HEPaBEeHCTBA. YPaBHEHHE C OJHUM HEU3BECTHBIM. KopeHb
ypaBHeHwus1. JIuneitnoe ypaBuenue. KBanpaTHoe ypaBHeHue, popmyiia KopHer KBaIpaTHOTO
ypaBHeHMs. (Cucrema ypaBHEHMH, pemeHne cucteMmbl. CHCTEMBI [BYX JIMHEMHBIX
YPaBHEHUH C IBYMSI HEU3BECTHBIMU. Y PABHEHUE C HECKOJIbKMMU HEU3BECTHBIMU. [Iprmepsl
pellIeHus] HEJIMHENHBIX cUCcTeM. [IpuMepsl pelieHus ypaBHEHUH B LIENbIX yuciax. Pemenue
palMoHANbHBIX, HPPAllMOHANbHBIX, MOKa3aTeNbHbIX, JOTapU(PMHUUECKUX YpaBHEHUU WU
cucreMm. HepaseHncTBa u ux cBorcrBa. JlokazarenbCTBO HEpaBEHCTB. HepaBeHCTBO ¢ 0qHUM
HEU3BECTHBIM. JIWHelHHbIe, KBaJpaTHbIC, IPOOHO-TMHEHHbIE HEpaBEeHCTBA C OJHOMN
IIEPEMEHHOW M MX CcHUCTeMbl. Merton MHTEpBanoB. PalnMOHalIbHBIE, UppalOHAIbHBIE,



MoKa3aTellbHbIe, JorapuMHUUecKre HepaBeHCTBA. ['paduyeckas WHTEpIpETAIUsI
ypaBHEHUH U HEPABEHCTB U X CUCTEM. PellieHne TeKCTOBBIX 3a/1a4 CPEeICTBAMU areOphl.

JJleMeHThl BEKTOPHOH ajre0pbl. Bektop, mMomynb BEKTOpa, PaBEHCTBO BEKTOPOB.
CroxeHre BEKTOPOB M yMHOKeHHE Ha 4ynciio. KoynHeapHbie BEKTOpbI. Pa3iokeHne BEKTopa mo
JBYM HEOJUIMHEApHBIM BekTopaMm. KoMiutaHapHele BeKTOphl. Pasnmokenue 1o  Tpem
HEKOMIUTAHAPHBIM BekTOpam. KoopauHAThI BEKTOpa, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, YrOJ
MEXy BEKTOPaMH.

2. JJIEMEHTBI MATEMATHYECKOI'O AHAJIN3A

Yucaosbie N0CJIeI0BATEILHOCTH. [TonsTtue MOCJEN0BATEIBHOCTH.
Apudmernueckass U reoMerpuueckas nporpeccur. @opmynsl 00IIEro uYjaeHa U CyMMBbI
HECKOJIbKHX NEPBBIX YJIECHOB apU(PMETHUECKON U reoMeTpuyeckor nporpeccuid. [Tonstue
npeaena nociaeaoBareabHOCTH. CyIecTBOBAaHHE IMpeaeiaa MOHOTOHHOW OIPAHUYEHHOU
NOCJIeIOBAaTENBHOCTU. beckoHeuHO yObIBarolas reoMeTpuuecKas Iporpeccus U ee Cymma.

@®yukuuu. O061acTh omnpenesieHus] U MHOXECTBO 3HaueHui. CrocoObl 3a1aHus
¢ynkuuu. I'paduk pyHkuur. MOHOTOHHOCTh, YETHOCTh U HEYETHOCTh, MEPUOAUYHOCTD,
orpanndeHHocTh (yHkumu. Hymu ¢ysakuun. HaGosbliee ¥ HavMeEHbIIEE 3HAYEHUS,
sKkcTpeMyMmbl. JInHelHas, TpoOHo-IMHEeHas, KBaapaTuiHast GyHKIuU, rpaduku. ['paduku
KBaJIpaTHOTO KOpHS, KyOMUecKoro KopHs, moayis x. Mcnons3zoBanue rpadukoB GyHKIUI
JUIsl pelieHusi ypaBHeHMM u cucteM. lIpeoOpazoBanusi rpadukoB. BepTukanbHbie u
TOPU30HTAJIBHBIE ACUMITOTHI. TpUrOHOMETpUYECKHE (PYHKIMHU, UX CBOMCTBA U I'paUKU;
NEePUOJNYHOCTb, OCHOBHOUM mepuoj. llokazarenbHas u sorapudmuueckas (QyHKIHH, UX
cBoiicTBa u rpaduku. [Ipenen dynkuuu. HermpepblBHOCTD QyHKIIHH.

IlpousBoanasi. IlonsTe o mnNpPoOU3BOAHON (YHKIMH, €€ TEOMETPUUYECKUUA H
(bu3nuecKuil CMbIC. Y paBHEHHUE KacaTelIbHOM K rpa@uky pyHkiuu. [Ipon3BogHbIE CYMMBI,
OpOU3BENEHUs, YacTHOro. IIpoW3BOIHBIE OCHOBHBIX 3JIEMEHTapHbIX  (DYHKIHH.
[IpousBoaHas 06paTHOM HYHKITUHN, POU3BOAHAS KOMIIO3UIMH. [ [puMEeHEHNE MPON3BOHOM
K UCCNeOBaHUIO (DYHKIIMM U MOCTPOCHUIO TpadKOB.

Heonpenenennniii unTerpan. IlepBooOpasznas ¢dynknus. HeonpeneneHHBbIM
WHTETpajl, ero OCHOBHBIE CBOMCTBA. TabauIia MpoCTeUIINX HEOTPEISTICHHBIX HHTETPAJIOB.
OCHOBHBIE METOJIbI MHTETPUPOBAHMS: PA3JI0KECHUE HA ClIaraeMble, 3aMEHa MEPEMEHHOM,
WHTETPUPOBAHUE IO YACTSIM.

Onpeaenennbii uHTerpaj. llonsatne onpeneneHHoro wuHTerpana Pumana.
CpoiictBa ompeneneHHoro uHTerpaina. @Popmyna Hprorona-JleiiOnuma. 3amena
MIEPEMEHHON U MHTETPUPOBAHUE I10 YACTAM B ONPEAEIEHHbBIX HHTErpasiax. ['eomerpuueckue
NPWIOKEHUSI OINPEEICHHOr0 MHTErpajia: BBIYMCICHHE IUIOIMIAAeH TIUIOCKUX (uryp,
BBIYHCIICHUE 00bEMOB TEJ.
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