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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS

1.1. Hean 1 32124 TUCHUTILTHHBI
Lesb 0ocBOEHMS TUCHMILIUHBI:
dbopMupoBaHrEe 3HAHUH W TMOHATHH B 00JAacTH BBHICHIEH MaTeMaTHKH, €€ PO U MeCTe B
CHCTEME €CTECTBEHHBIX U MaTEMaTHYECKUX HAYyK, OTUETIUBOE YCBOCHHE CTYICHTAMU UCXOIHBIX HJIEH,
3HAQUYEHWH OCHOBHBIX pE3yJbTaTOB MAaTEMaTHYECKOTO aHAJM3a, a TaKXKe OBJIAJCHUE TEXHUKOU
paccyX1eHUI U BBIUMCIEHUH B 00J1aCTSIX MaTEMaTUUECKOIO aHaIn3a.
3amauu QUCHUILTHHBIL
® U3yueHHE OCHOBHBIX IMOHATUH M TEOPEM MAaTEMaTHYECKOTO aHAIIN3A;
® PUMEHCHHWE OCHOBHBIX IOHATHH MAaTEeMAaTHYECKOrO aHajlu3a B PA3IMYHBIX JUCIUIUIMHAX
¢bu3MKN, MaTeMaTUKH U HHPOPMATHKH.;
® CrIOCOOCTBOBaTH Pa3BHTHIO TBOPYECKOTO MOTEHIHANa OOydJaromierocss B MPOIlecce OCBOCHHS
JAaHHOTO  Kypca, aKTHBHM3AallMM  CAaMOCTOSTEIBHOW  JIEATENHOCTH, BKJIIOYEHUIO B
UCCIIeI0BAaTEIbCKYIO paboTy;
e chopMHpOBaTH TOTOBHOCTH OOYYAIOIIETrocs K Pealn3aliy MOJyYSHHBIX 3HAHWH U YMEHHH B
MPaKTUYECKOHN e TETBHOCTH.

1.2. [lnanupyemble pe3y/JabTaThl 00y4eHHSA

B pesynbprare OCBOCHHS JAaHHON NUCHMIUIMHBI Y OOy4aromuxcst (pOpMUPYIOTCS CIEAYIOIIne
KOMIIETECHIIMH:

JIIK-2. CriocoOeH 0CBOUTH COBPEMEHHBIC KOHIICTIIIMH, TEOPUH, 3aKOHBI M METOJBI B 00JIaCTH
¢u3uky, MareMaTHKd ¥ WHQOPMATHUKH, OBJAJETh OCHOBHBIMH METOJAMH pEIICHUS 3ajad,
cOpMYyJIUPOBAHHBIMU B paMKaX JaHHBIX MPEAMETHbIX o0yacTeil, M MNPUMEHUTb HX B
po¢eCcCHOHATILHOM 1eATeNbHOCTH

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBI

HucuumnuHa «MareMaTH4eCKU aHalmu3» BXOJUT B 4YacTb, (POPMHUPYEMYIO Y4YaCTHHKaMH
oOpa3oBaTenbHbIX OTHOLIEHHH, broka 1 «ucuunmuael (Moaynu)» M sBIsSeTCS 00g3aTeNbHON AMs
U3Y4YCHHUS.

[Iporpamma aucuuIuinHbl «MaTeMaTHUYeCKUH aHalu3» IMOCTPOEHAa TakuM o0pa3oMm, 4To €€
OCHOBHBIE€ MOHATHSI U METOJIbl B MPAKTUUYECKOM IUIAHE OPraHUYHO JOTOJIHSIIOT MPOrpaMMbl KypCOB
«BBezneHue B BBICIIYIO MaTEMAaTUKY» U «AHAIIUTUYECKAsi TEOMETPUS».

JlaHHas TUCIMIUIMHA SIBISIETCS OCHOBOM JJ1s1 O0siee OApOOHOT0 M3ydeHUsT TUCIUIUIUH « Teopust
(GyHKIMN JEHCTBUTEIBHOTO U KOMIUIEKCHOTO MepeMeHHOro», «JluddepeHnnanbuple ypaBHEHUS U
BapUAllMOHHOE HCYMCICHUE», TaK M JUIsI M3Y4YeHHs BCeX TUCHMIUIMH MaTeMaTHKH U oO0Imel u
TEOPEeTUUECKON (PU3HKH.

3. OBPBEM U COAEPXAHUE JUCLHUIIJINHBI

3.1. O0beM IUCHHUILIAHBI

IToxa3arens 00ObeEMa TUCIIUIUINHEL Koia-Bo yacos
OuHas
O0BeM TUCIHUILIMHLI B 3a4ETHBIX €NHUALIAX 16
O0BeM OUCHUILIMHEI B Yacax 576
KonrakTtHas pabora: 409,2
Jlexkuun 128
[IpakTrueckue 3aHATUS 272
N3 HUX B opMe NMpakTUIECKON MOATOTOBKH 272
KoHTakTHBIE Yachl HA TPOMEKYTOUHYIO aTTECTAIHIO: 9,2
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[Ipendk3amMeHaMOHHAS KOHCYIbTAIIUS 8

DK3aMeH 1,2
CamocrositenbHast paboTa 128
Konrtpons 38,8

dopma NpOMEKYTOUHOM aTTecTalluu: 3k3aMeH B 1, 2, 3 u 4 cemecTpax.

3.2. Conep:xkaHue JUCHUTNITIHHBI

HaumeHoBaHue pa3jiesioB (TeM)
AMCUMILINHBI

KoJ-Bo
JacoB

Jlekuu

IIpakTHyeckue
3aHATHSA

W3 uux B popme

NMPaAaKTHYE€CKOU
NMOoATrOTOBKH

CemecTp 1

Paznes 1. ludgdepennnanbHoe ucuucjenne GyHKumii 0HOMH nepeMeHHO

Tema 1. JleiicTBUTEIbHbIE YHCJIA

UucnoBble MHOXECTBA. MHOXKECTBO JEHWCTBUTEIBHBIX uHcell. [lepuogmueckue
mecsaTHuHble ApoOu. MakcuMyM W MHHMMYM YHCIIOBBIX MHOXECTB. MHOXECTBO
ITECTBUTENbHBIX YHCENl. TOYHAas BEPXHSSI M TOYHAS HWXKHSAS TPAHU YHUCIOBBIX
MHOKECTB. Teopema 0 TOYHBIX TPaHsIX.

Tema 2. [lonsaTne GyHKuun

UucnoBas Qynkiusa. OO0nacTh ONpEeTeHUs W MHOXKECTBO 3HAYCHHH (YHKIIUH.
Crioco6b! 3ananust pyHkuuu. CrnoxkHast U obpatHas QyHkius. CrnoxxHas U oOpaTHas
¢yukus. YérHas, Heu€THas U nepuoandeckas Gpynkuusa. Bospacranue u yOpiBaHue
¢dbynkuuu. OcHOBHBIE 1eMeHTapHble pyHKIMH. [ToHsATHE 311eMeHTapHON YHKIMH.

Tema 3. UncsioBble M0C/1€10BATEJIBLHOCTH U UX Mpeaebl

Yucnosas nocnenoBarenbHOCTb. [Ipenen 4ncinoBoi nociae10BaTeIbHOCTH.
ApudmeTHuecKre ornepanuu ¢ rnpeaeaamu rnocienoarenbHocteid. CBoicTBa
Ipejena nocieaosareabHocT. Teopema BeliepmTpacca 0 MOHOTOHHBIX
OTpaHWYEHHBIX MOCIenoBaTeIbHOCTIX. Uncio e. Cymma OECKOHEYHO YOBIBAIOIICH
reoMeTpuueckoil nporpeccun. Teopema bonpnano — Beltepmtpacca. Kpurepuit
Korm cxoIuMocTH YMCI0BON MOCIIEA0BATENbHOCTH

10

10

Tema 4. IIpenen n HenpepbIBHOCTH QPYHKIIUH

[Mpenen dpyuakmuu. OMHOCTOPOHHUN U OECKOHEUHBIN mpeebl GyHKinn. CBOMCTBA
npeznena Gynkiun. [IepBolil 1 BTopoit 3amMeuaTenbHble peessl. HermpepbIBHOCTD
¢byukun. CoiicTBa HenpeprIBHOCTH GyHKIMH. Pa3peiBel hyHkiuu. Teopema o
pa3pbIBaX MOHOTOHHBIX (yHKIUH. OTHOLIEHUs «O» U «0». DKBUBAJICHTHBIE

(bYHKITIH.

10

10

Tema S. IIpousBoanas u 1uddepennual

[TpownsBoanas pynkuuu. E€ reomerpruecknii u PU3NIECKUA CMBICI.
Jluddepenuupyemocts GyHKIUU. CBSI3b MPOU3BOAHOH, TP PEpEeHIIMPYEMOCTH U
HernpepbiBHOCTH (pyHKIMH. [IpaBuna muddepennmponanus. [IponsBoaHbIe
OCHOBHBIX JIEMEHTAPHBIX (QYyHKIMH. [ unepbonnyeckre CHHYC, KOCHHYC, TAHT€HC U
KOTAHI'€HC; UX POou3BOHbIE. [Ipon3BOAHAs TOKA3aTENbHO-CTEICHHON (DYHKIIUH.
Ulorapudmuueckas npousBoanas. Juddepeniman, ero cCBOWCTBa, HHBAPUAHTHOCTD

12

12
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dopmbl muddepennnana. [IpousBoanas GyHKIIUM, 3aJaHHON TTaApaMETPUUCCKH.
[TpouzBoanbie u auhepeHInanbl BEICIINX TOPSIIKOB.

Tema 6. OcHOBHBIE TeopeMbl JU(PPePeHINATBLHOTO UCHUCTCHUA PYHKIMH
OJHOI MepeMeHHOoI

Heobxoaumoe ycioBue JIOKaJIbHOTO dKcTpeMyMa GyHKIuH (Teopema depma).
Teopemsl Posuts, JIarpanxa u Komm. @yHKIMS ¢ HyJlIeBOM NPOU3BOIHOM. Buel
Heonpenenénnocrent. [Ipasuno JlonuTans pacKpbITUS HEONPEICIEHHOCTEH.
Dopmyna Telinopa nnst MHOrouwneHa. bunom Herotona. @opmyna Jleibuuma s
MIPOU3BOHOM BBICIIIETO MOpsiAKa mpousBeaeHus Gynknuii. Dopmyna Teinopa s
npousBoabHOU (yHKIMU. OcTraTouHoe ciaraemoe B popme [leano u B popme
Jlarpan:xa.

12

12

Tema 7. Ilpumenenue 1udpepeHIHATBHOTO0 HCYUCICHUS K UCCIIeI0BAHUIO
(yHxuumii 01HOI NepeMeHHOH

TeopeMsbl 0 Bo3pacTaHuM U yObIBaHUH (PyHKIHIA. JlocTaTOYHBIE YCIOBUS JTOKAILHOTO
bKkcTpeMyMa GYHKIIUU. DKCTpeMyM (YHKIINH, 3aJaHHOM Ha OTpe3ke. BhImykiiocTh
¢yskuii. HeobxoauMoe u JocTaTOYHOE YCIIOBUS BIMTYKIOCTH (hyHKITMU. Teopema o
BbIMyKJI0cTH pyHKIMU. Touka nepernda ¢pyHkiuu. JlocraTouHbie yCIOBUS TOYKU
nepern6a Gpyaknun. AcuMnToTsl rpaduka pynkuuu. Cxema nmocTpoeHus rpaduka

byHKIHH.

12

12

Uroro B cemectpe 1

32

68

68

Cemectp 2

Paznen 2. UnTerpajibHoe ucuncjienne GyHKIuil 0THOM nMepeMeHHOMI

Tema 1. HeonpeneéHHbIH MHTErpaJi: onpeaeleHHe H OCHOBHbIE CBOHCTBA
[lepBooOpazHas  (yHKUMM W  HeompenenEHHbIH  uHTerpan.  JIMHEHHOCTH
HEeoNpeAeNEHHOr0 MHTErpaja U €ro MpOTHUBOIOJIOKHOCTh JU((HEpeHIIMPOBAHUIO.
Tabnuiia OCHOBHBIX HEONpPENeNEHHBIX UHTErPajIoB. MeTo]1 3aMeHbI TepeMEHHON U
METOJ1 HHTETPUPOBAHMS 110 YACTSAM B HEOIIPEAECIEHHOM HHTErpaJIe.

10

10

Tema 2. OcHOBHBIC KJIacchl QyHKIMH, HHTEITPHUPYEMbIX B KOHCYHOM BH/e
WuTerpupoBanne IpoOHO-panoHanbHON QyHkunu. HeonpenenéHHuble MHTETpasibl
0T MPOCTEHUIINX PAlMOHAIBHBIX Apobei. MeToa HeonpenenéHHbIX K0 UIIMEHTOB
151 METOJ «BBIYEPKUBAHUI. WHuTterpupoBanue palOHaIbHBIX
TPUTOHOMETPUYECKUX (byHKIMH. YHuBepcanbHas TPUTOHOMETPUYECKAs
MO/ICTAHOBKA. WNHurerpupoBanue CUMMETPUYHBIX palMOHAIBHBIX
TPUTOHOMETPUYECKUX GbyHKUINH. HNHurterpuposanue KBaJPaTUYHBIX
MppAllMOHATBHOCTEH W palMoOHaJIbHBIX  (QYHKIMH € KBaJpaTUYHBIMU
UppalMoHAIBLHOCTAMH. VHTerpupoBaHue APOOHO-IMHEHHBIX HPpAlMOHATBLHOCTEH
U 1uddepeHnanbHbIX OHHOMOB.

12

12

Tema 3. OnpeneéHHbIA HHTErpas

[Tonstue omnpenenéHHoro uHTerpana. HeoOxoaumoe ycioBHe CYIIECTBOBAHUS
onpenenéHHoro uHrerpana. Teopema Komm o cyniecTBoBaHMM OINpEAEIEHHOIO
MHTErpaja. ['eOMEeTpUYeCKUil CMBICH ONpPENeNEHHOro HHTerpana. JIMHeNMHOCTH,
QIIUTUBHOCTb U MOHOTOHHOCTB OIIPEIEIEHHOTO HHTErpana. TeopeMa o cpeiHeM U
[IPOU3BOJHAS OIPEACIIEHHOIO HWHTErpajga € IEPEMEHHBIM BEPXHUM IPEIEIOM.
@opmyna Heiorona — JleliOHuna. 3aMeHa MEPEMEHHOM M HHTErpUPOBAHUE 1O
HacTAM B ONpeAcaEéHHOM uHTerpane. OnpenenéHHbld HHTErpall OT YETHOM,
Heu€THOM W mepuoauueckoi (ynkuuu. @Dopmyna Teinopa ¢  ocTaTOYHBIM
cJlaraeMbIM B UHTErpaIbHON (opme.

12

12

Tema 4. 'eomeTpuyecKkue NPUJIOKEHHUS ONPeaeTEHHOT0 HHTerpajia

[lnomans oOmacTh Ha IJIOCKOCTH, OTPaHMYEHHOW KpuBbIMU. [lmomans
KPUBOJMHEHHOTO CerMeHTa M IUIOMIagh OOJIACTH B IMapaMmeTpuyeckoil (opme.
JlmHA MyTW MPOCTPAHCTBEHHON KPUBOHM B mapameTrpudeckoi gopme. Jnunaa myru
[UIOCKOW KPHBOW B MPSMOYTOJBHBIX M MOJSPHBIX KoopauHatax. OO0bEM Tena 1o

12

12
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MJIOMAIIM TapaiebHBIX cedueHuid. OO0bEM Tenma Bpamenws. [lmomrans
[NOBEPXHOCTU BPAILLEHUA B MPSAMOYIOJIBHBIX KOOPAMHATAX U B IIAPAMETPUYECKOMN

dbopme.

Tema 5. HecoOcTBeHHbIE MHTErPaJIbl

HecoOctBennbiit uHTerpan 1-ro pona. Ilpu3Haku CXOAMMOCTH HECOOCTBEHHBIX
uHTerpasioB 1-ro poma. HecoOcTBeHHbI wuHTErpanm 2-ro poxaa. [lpusHaku
CXOJMMOCTH HECOOCTBEHHBIX HHTErpajioB 2-ro pojia.

Paznea 3. IuddepennuanbHoe ucuncienne GyHKIUil HECKOJbKHUX I

epeMeHHbIX

Tema 1. IIpenen n HenpepbIBHOCTH (YHKIIMHM HECKOJIBKHUX IepeMeHHBbIX
DYHKIMS HECKOJBKUX MEPEMEHHbIX, 001acTh onpenenenus. [Ipenenst no Komm u
no ['eline, HeNpepHIBHOCTh (PYHKIMU HECKOJIBKHUX IepeMeHHBIX. [Ipenen cnoxHoi
¢dbyukiun. CBszHoe MHOXecTBO. [IpoxoxaeHue HenmpepblBHONW (YHKIMH uepe3
[IPOMEXYTOUHOE 3HaueHHe. OTKpPBITOE M 3aMKHYTOE€ MHOKECTBA, 00JacTb.
Teopemsl BeliepmiTpacca o HenpepbIBHON QYHKIINU.

Tema 2. YacTHble npou3BoaHbie U TuddepeHunanbl GyHKIMH HECKOJIbKUX
nepeMeHHbIX

YacTHple TpOM3BOIHBIE TMepBoro mopsaka. Juddepennupyemocts (QyHKIHH
HECKOJIbKUX TMepeMeHHbIX, auddepenunan ¢yakuuu. duddepenuuponanue
CIIO)KHOW (yHKUIMHU. YacTHBIE NPOU3BOJHBIE BBICHIMX MOPSAKOB. CMelIaHHbIE
POM3BOJIHBIC, UX paBeHCTBO. [uddepeHnnanbl BHICIINX TOPSIKOB.

Hroro B cemectpe 2

32

68

68

Cemectp 3

Tema 3. ®opmy.a Teiijiopa u 3kcTpeMyM (PYHKIHIT HECKOJIbKHMX NepeMeHHbIX
Dopmyna Telnopa QyHKIMM HECKOJIbKUX NMepeMeHHbIX. OcTaToyHOEe ciaraemoe B
dopme Ileano u B ¢popme Jlarpamxka. [lomnanom Herorona. Dxcrpemym (QyHKIIUU
HECKOJIbKMX MepeMeHHbIX. HeoOxoaumoe M JOCTaTOYHOE YCIOBHS IKCTpPEMyMa.
OKCTpeMyM (DYHKIINUU ABYX MEPEMEHHBIX.

10

10

Tema 4. HesiBHbIE (DYHKIMHM HECKOJbKHMX IepeMeHHbIX
HesBhas ¢ynkuus. Teopema o HesBHON ¢yHkumu. uddepenHnmpoBanne HesiBHOU
¢ynkuuu. Cucrema HesBHbIX (yHKUMH. SIkoOmaH. Teopema o cucreme HEsSBHBIX
¢yHkui. YcinoBHBIN 3kcTpeMyM. HeoOxoaumoe ycinoBre yCI0BHOTO 3KCTpEMyMa —
meron ¢yHkuuu Jlarpamxka. JlocraToyHoe YCJIOBHE YCIOBHOIO JKCTpEMyMa.
DKCTpeMyM KBaJJpaTU4YHON (OpMBI HAa €AMHUYHOM cdepe.

10

10

Tema 5. I'eomeTrpuuyeckue npuiioxenus AuddepeHuaaIbHOr0 HCYHCICHUA
(pyHKIMIT HECKOIBKUX NEPeMEeHHbIX

[lpousBonHass QyHKUMM 1O HampaBieHuto. ['pagueHT GyHKIMM U €ro
reoMeTpuueckuii cmpici. [loBepxHOCTh ypoBHA. KacarenbHast I0CKOCTb.

Paspnen 4. KparHbie HHTErpaJibl




Tema 1. /[BoliHbIe MHTETPAJIbI

KBagpupyeMocTh W TUIOMIAh TUIOCKON Gurypbl. OnpenencHue U reoMeTpHUSCKUn
CMBICJI JBOMHOTO MHTerpaiga. TeopemMa O CyHIIECTBOBAHMM U OCHOBHBIE CBOMCTBA
nBoitHOro MHTerpaina. IloBropHble MHTErpajibl. 3aMeHa IMEPEMEHHBIX B JBOMHOM
nHTerpasne. JIBoiHoN nHTerpai B NosipHbix KoopauHaTtax. Murerpan Ilyaccona.

12

12

Tema 2. TpoiiHble HHTErpabl

KyOupyemocts M 00bEM (urypsl B TpéXxmMepHOM mpocTpaHcTBe. Omnpenenenue
TPOMHOro MHTErpana. TeopeMa 0 CylIeCTBOBAaHMU U OCHOBHBIE CBOMCTBA TPOMHOIO
uHTerpasa. [loBTOpHBIE MHTErpaibl. 3aMEHa MEPEMEHHBIX B TPOMHOM HHTETpalle.
TpoiiHO# HHTETpa B HWIMHAPUIECKUX U CHEPUIECKUX KOOPIMHATAX.

12

12

Tema 3. MHOroMepHble MHTErPaJbl

M3mepumocts u  Mepa JKopmana ¢urypsl B MHOTOMEPHOM IIPOCTPAHCTBE.
MHOroMepHbIE HMHTErpalbl: ONpPENEICHUE, TEOpEMAa O CYIIECTBOBAHWU, OCHOBHBIE
CBOMCTBA, 3aMEHA IIEPEMEHHBIX.

Tema 4. UnTerpaJjibl, 3aBucsime oT napamMerpa

CoOcTBeHHbIE W HECOOCTBEHHbIE HHTErpajbl, 3aBHUCALIME OT IapaMerpa.
JluddepeHnrpoBanne U MHTETPUPOBAHUE IO MapameTpy. bera-pyHKus u ramma-
¢GyHkims. VIX oCHOBHbBIE CBOMCTBA.

Paszneua S. UncsaoBble 1 PYHKIMOHAJIBbHbIC PAABI

Tema 1. UncsioBblie psijabl

[TonsiTe ynciioBoro psga. CXoAUMOCTh YUCIIOBOTO psiga. HeoOXomumelid mpu3HaK
cxogumoctu. Ilpusnaku cpaBuenus. [Ipusnaku [lamambepa u Komu cxomumocTu.
MHTerpanbHblil TPU3HAK CXOAMMOCTH. 3HaKonepeMeHHbIH psan. Ilpusnak JleiOHuma
CXOAUMOCTU. AOCOJIOTHO U YCIOBHO CXOJSIIUECS YUCIOBBIE Psifibl. Teopembl 00
A0COJIIOTHO U YCIOBHO CXOSIIIMXCS YUCIIOBBIX PsiIax.

Hroro B cemectpe 3

32

68

68

Cemectp 4

Tema 2. ®yHKIIMOHAIbHBIE M CTENEHHbIE PAABI

[Monarue QyHKUMOHANBHOTO psiaa. PaBHOMepHas cXOAMMOCTh (YHKIIMOHAIBLHOTO
psna. Ilpusnaku Beiiepmitpacca, Jupuxie nu AGenss paBHOMEPHOH CXOIMMOCTH
(GyHKIMOHANBHBIX pAg0B. CBOMCTBa paBHOMEPHO CXOIAIMINXCS (DYHKIIMOHAIBHBIX
psanoB. Ilonsatue creneHHoro psna. Paguyc cXOAMMOCTH CTENEHHOIO psja.
PaBHOMEpHAss CXOOUMOCTb CTENEHHOro psna. CBOMCTBA CTENEHHBIX PSJIOB.
CxonumocTs psiaa Teitnopa.

12

12

Paspnen 6. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJibl

Tema 1. KpuBosinHeiiHble HHTErpabl

KpuBosmHENHHBIN HHTETpaNl 1-ro poja: onmpeneneHne, TeopemMa O CyIeCTBOBAHUH,
OCHOBHBIE CBOMCTBA, METO/bI BbIYMCIEHUA. KpUBOIMHENHBIN HHTErpai 2-TO poja:
ONpECIICHNE, TeopeMa O CYIIECTBOBAHWM, OCHOBHBIE CBOMCTBA, CBA3b C
KPUBOJIMHENHBIM HHTETPAJIOM 1-TO poaa, METO/1bl BBIYMCIICHUS.

10

10

Tema 2. [loBepXHOCTHBIE HHTETPAJIBI

[loBepXHOCTHBIN HMHTErpan 1-ro poxa: ompezaeneHue, TeoOpeMa O CyIIECTBOBAaHUH,
OCHOBHBIE CBOMCTBA, METOJbl BbIYMCICHHs. TenecHbld yrois. [loBepXHOCTHBIN
MHTETpaJl 2-r0 poJa: OIpEAeIeHUe, TeopeMa O CYLIECTBOBAHMM, OCHOBHBIE
CBOMCTBA, CBSI3b C MOBEPXHOCTHBIM MHTETPAJIOM 1-TO poja, METOABI BEIYHUCICHUS.
Dopmyasl Octporpanckoro — I'puna, Ctokca nu Octporpaackoro — I'aycca.

16

16

Pasznen 7. Psaabl @dypbe u npeodpazoBanue @ypbe

Tema 1. Paabl @ypbe
Tpuronomerpuueckuii psn Dypoe. Koapoummentsr Pypne. ToxkaectBo u
HepaBeHCTBO beccens u paBeHctBo IlapceBanis. Jlemma Pumana. Snpa Qupuxie u

16

16

8




Deliepa psaga Oypoe. Teopembr Deiiepa u dupuxie o cxoguMoctu psaga Dypsbe.
Ycnosue a0COOTHOM u PaBHOMEPHOM CXOJIMMOCTH, IIOYIEHHOE
mud depeHIrpoBaHe U MOYJICHHOE HHTerpupoBaHue psga dypee.

Tema 2. IIpeoOpazoBanue ®@ypobe
[Ipssmoe mpeoOpazoBanue Dyppe. Jlemma Pumana. OOpatHoe mnpeoOpa3zoBaHHE

Dypbe (uHTErpan dypne). PaBenctBo [Inanmepens. [Towsennoe 6 14 14
i depentmponanue uarerpana Oypre. Teopema KoTenpHukoBa.
Hroro B cemectpe 4 32 68 68
Hroro 128 | 272 272
INPAKTUYECKASA IIOAI'OTOBKA
Tema 3agaHue HA NPAKTHYECKYIO KonauyectBo
MOATO0TOBKY 4acoB
Paznen 1. luddepennmansnoe ncuncienne GyHKIUI 0OTHON IEpEeMEHHON
Tema 1. JleiicrBuTeiabHbIe | PazpaGoTarh 3a1aum Mo TemMam:
ymciIa «Ileprnoguyeckue 1eCATUUHBIE TPOOU»,
«MakcuMyM U MUHMMYM YHCJIOBBIX 6
MHOXECTBY», «MHOKECTBO 1€HCTBUTEIIBHBIX
qHCEI.
Tema 2. [lonsaTue pynkuuu | PazpaGotars 3anaun no remaMm: «CioxHas v
oOpatHast pyHKUIUS», «YETHAs, HEUETHAS U 6
nepuoanydeckas QyHKIU»
Tema 3. Uncnossbie Pazpaborats 3a1aun o temam: «lIpenen
NOCJ1e/10BaTeJIbHOCTH U UX YU CJIOBOMU IMOCIEN0BATEIBHOCTIY, «TeopeMa
npejeJisl Beiiepmrpacca 0 MOHOTOHHBIX
OTpaHUYEHHBIX MOCJE10BATENBHOCTSIX Y, 10
«CymMma OecKOHEYHO yObIBarolIen
reOMETPHUUYECKON Iporpeccumn», «Teopema
bonbiano — Beiepurpaccay.
Tema 4. Ilpenen u PazpaboTaTh cucteMy 3a1a4 1Mo TeMam:
HENpPepPbIBHOCTH (PYHKIIUH «[Ipenen pynxkuun», «OTHOCTOPOHHUI U
OECKOHEUHBIN TIpeeNbl GYHKIIHH, 10
«lIepBelii 1 BTOPOU 3aMedaTelIbHbIE
npeaens, «HempepbIBHOCTD QYHKITHI.
Tema S. IlpousBoanas u Pa3pabotats 3a1a4n 1o TemMam:
auddepenumnan «I[IpousBonHas GyHkiumy, «IIpon3BogHbIe
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHUN»,
«[IpousBoiHas MoKa3aTeNbHO-CTEIEHHOM 12
bynkuuny, «Jlorapudpmuueckas
npon3BoHAN», «Juddepenimany,
«[IpousBoansie u AuddepeHnnanbl BHICIINX
MOPSIKOBY.
Tema 6. OcHOBHBIE Pa3paborats 3a7aun o temam: «OyHKIUS C
TEeOPEMbI HYJIEBOU NPOU3BOAHOI», «Teopembr Poius,
auddepeHUAIBHOTO Jlarpana u Kommy, «IIpaBuno Jlonurans
ucuucjaeHuss GyHkumi PACKpBITHS HEONPEIEAEHHOCTEN, 12
O/IHOI1 IepeMeHHOH «Dopmyia Telnopa 111 MHOTOYJICHAY,
«bunom Hrrotonay, «®opmyna JleitOauma
JUISI IPOU3BOIHOM BBICIIETO MOPSJIKA
npousBeneHus GpyHkiuiy, «dopmyna
9




Tetinopa a1 MpoU3BOJIBLHON HYHKIIUW,
«Ocrarounoe cinaraemoe B popme Ileano u B
dopme Jlarpanxay.

Tema 7. Ilpumenenne
auddepeHUAIBHOTO
HCYMCICHHSA K
HCCJIe0BAHNI0 PyHKIMI
O/IHOI IepeMeHHOMH

PazpabotaTh riioccapuii mo reMam:
«Teopembl 0 BO3pacTaHUU U YObIBAaHUU
byHKInRY, «IKCTpeMyM (QYHKIUH,
3aJJaHHOI Ha oTpe3Ke», «BrimyknocTs
bynkuunity, «Teopema o BBITYKIOCTH
byakuuny, «Touka neperunda GyHKITUN,
«AcUMITOTHI Tpaduka QyHKITHI.

12

Paznen 2. MHTEerpansHoe ncunciaeHue GyHKIUN OJHON IEpeMEHHON

Tema 1. HeonpeneéHubli
HHTErpaJj: onpeaejeHue u
OCHOBHBbIE CBONCTBA

Pa3paboraTs 3a1aun 1o Temam:
«IIepBooOpa3Hast GyHKIIUH U
HEONPEAEIEHHBIN UHTETPAI

10

Tema 2. OcHOBHEIE
KJIacchbl GyHKUMI,
HHTErpupPyeMbIX B
KOHEYHOM BH/Ie

Pazpabotats cucremy 3aaad 1o TeMam:
«MHTerprpoBaHue 1poOHO-PaLMOHAIBHOM
¢yukumn», «HeonpenenéHupie UHTErpasbl
OT IPOCTENIINX pallMOHAIBHBIX IpPOOei»,
«Metox HeotpeeIEHHBIX KO (HUIIEHTOB
U METOJ] «BBIYEPKUBAHUN»Y,
«VHTerpupoBanue panvoHaNIbHbIX
TPUTOHOMETPUUYECKUX (QYHKLUN»,
«VHTerpupoBaHre CUMMETPUYHBIX
paoHaIbHBIX TPUTOHOMETPUUECKUX
¢byskuuity, «HTErpupoBanue
KBaJIpaTUYHBIX UPPALMOHATILHOCTEN U
paloHaIbHBIX PYHKINN C KBaApaTUYHBIMU
UPPaLMOHATIBHOCTAMMWY, « HTErpHpOBaHue
JIpOOHO-TMHEWHBIX UPPAUOHATILHOCTEN U
T depeHIaIbHbIX OMHOMOBY.

12

Tema 3. Onpenenénubiii
HHTerpaji

Pa3paborats 3a71aun o temam: «Teopema
Komm o cymiecTBoBaHNN ONPEAEIEHHOTO
MHTErpanay, «JIMHeMHOCTh, A IUTUBHOCTD U
MOHOTOHHOCTB OIPEAEIEHHOI0 UHTETpaIa,
«Teopema o cpeTHEM M TPOU3BOIHAS
OIIPEIEIEHHOTO UHTErpaja C IEPEMEHHBIM
BEpXHUM npenenom», «®opmyna HeroToHa —
JleiibHunay, «OnpenenéHHbI HHTErpall OT
YETHOM, HEYETHON M EPUOINIECKOMN
bynkuun», «Popmyna Teitnopa ¢
OCTaTOYHBIM CJIAra€MbIM B UHTEIPAJIBHON
bopme».

12

Tema 4. I'eomeTpuveckue
NPUI0KEHHUA
OnpeneiEHHOT 0
HHTerpajia

Pa3zpabotaTs 3amaun o remam: «llmomanp
00yacTH Ha TUIOCKOCTH, OTPAaHMYEHHOM
KpUBBIMIY, «Ilnomane KpuBOJIMHEMHOTO
CErMEeHTa U TIOIAIh 00JIaCTH B
napameTpudeckoit popmey, «JlimHa myru
MIPOCTPAHCTBEHHON KPUBOM B
napameTpudeckoit popmey, «JlnuHa nyru
IIJIOCKOM KPUBOM B IIPSIMOYTOJIBHBIX U
MOJIIPHBIX KoopanHaTax», «O0BEM Tena no

12
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IUIOLIAAM NapaJUICIIbHBIX CEYCHUN,
«O0béM Tena Bpamenus», «llnomanmb
MIOBEPXHOCTHU BPAILLEHUS B IIPAMOYTOJbHBIX
KOOPJMHATAX U B IapaMETPUIECKOU
dbopmey.

Tema 5. HecoOcTBeHHBIE
HHTErpaJibl

Pa3paboraTe cucremy 3azad 1o TeMam:
«HecoOcTBeHHBINM HHTETpAIT 1-TO poaay,
«HecoOcTBeHHBIN UHTETpAIT 2-TO POJAY.

Paznen 3. luddepennmanpbHoe ncunciaeHue GyHKINN HECKOJIBKUX MTEPEMEHHBIX

Tema 1. Ilpenen n
HeNpepbIBHOCTh (PYHKIUH

Pa3paborats 3agaun no temam: «llpenen
CIOXKHOH GyHKIUM», «TeopeMbl

HECKOJILKHMX IepeMeHHbIX Beiiepmrpacca o HenmpepbIBHON (QYHKIIUN. 8
Tema 2. YacTHbIe Pa3zpabotaTs 3amaun no remam: «HactHbie
NPOU3BOIHBIC U IIPOU3BOJIHBIE IIEPBOTO MOPSAIKAY,
auddepenunan «duddepeHnmpoBaHe CIOKHOM
(GYHKIMH HECKOJBKHX byHkuun», «4acTHbIC IPOU3BOJHBIE 8
nepeMeHHbIX BBICILIUX MOPSAKOBY, «CMelaHHbIe
IIPOU3BOJIHBIE, UX PABEHCTBOY,
«Anddepernnansl BRICIINUX MOPSIKOBY.
Tema 3. ®opmyaa Teiiaopa | Pazpaborats 3anaun no temam: «Popmyia
U IKCTPeMYM (PYHKIHH Teisiopa GyHKINN HECKOJIBKUX
HECKOJILKHX IepPeMEeHHBIX IIEPEMEHHBIX», «OCTaTo4yHOE cllaraeMoe B
dbopwme Ileano u B popme Jlarpanxan, 10
«ITonmuaoM HeroToHa», «OKCTpEMyM
(YHKIIMM HECKOJIBKUX MEPEMEHHBIX,
«QKCTpeMyM (YHKIUHU JIBYX EPEMEHHBIX».
Tema 4. HesiBuble pynknuu | PazpaboraTh cuctemy 3aaay 1o reMam:
HECKOJIbKHMX IepeMEeHHbIX «Hesasnas pynkuus. Auddepenunpopanue
HesIBHOU QyHKUIHN», «CHcTeMa HesIBHBIX 10
GyHKIUIY, «Y CIOBHBIN 3KCTPEMYM»,
«DKCTpEeMyM KBaJpaTUYHOU (OpMBI Ha
eIMHUYHOU cdeper.
Tema S. I'eomerpuyeckue Pa3pabotate 3a1a4um 1o TemMam:
NPUJIOKEHUSA «[IpousBonHas GyHKIUH O
auddepeHINATBHOTO HanpasiieHUIO», «[[oBepXHOCTH YPOBHsI», 6

HCYHUCJICHUS (PYHKIMH
HECKOJIbKHX IIepeMEeHHbIX

«KacarenpHas IIOCKOCTE».

Pasnen 4. Kpatnble nHTErpasisl

11




Tema 1. J/IBoiiHbI€e
HHTErpaJibl

Pa3paboraTh 3aaun o Temam:
«KBagprupyeMocTh U MJI0La1b JI0CKOU
¢burypsi», «Teopema o cyliecTBOBaHUU U
OCHOBHBIE CBOMCTBA JIBOWHOI'O HHTErPAJIay,
«IToBTOpHBIE HHTETpaAIBDY, «J[BOHHON
MHTETpaJl B MOJIIPHBIX KOOPJIANHATAX),
«uterpan Ilyacconay.

12

Tema 2. Tpoiinbie
HHTErpaJibl

Pa3paboraTh 3a1auu 1o TemMam:
«OnpeneneHue TPOMHOIO UHTETpaiay,
«3ameHa NepeMEeHHbIX B TPOMTHOM
uHTerpane», « 'polHON UHTErpal B
IWIMHIPUYECKUX U c(hepruiecKux
KOOpJMHATAX».

12

Tema 3. MHoromepHbie
HHTErpaJibl

Pa3paOorats 3a1aun 1o Temam:
«3mepumocts u Mepa XKoprana purypsl B
MHOT'OMEPHOM IIPOCTPAHCTBEY,
«MHOrOMEpHBIE HHTErPAIIBIY.

Tema 4. UnuTerpainsi,
3aBUCsIIMeE OT MapaMeTpa

Pa3zpaboTaTh 3aauun o TeMam:
«Co0OcTBEHHBIE U HECOOCTBEHHEIE
WHTETPaJIbl, 3aBUCAIINAEC OT IapaMeTpay,
«duddepeHnpoBaHre U HHTETPUPOBAHUE
o napamerpy», «bera-¢yHkius u ramma-

GyHKIUSA»

Paznen 5. UucnoBble U (yHKIMOHAJIBHBIE PSIBI

Tema 1. YnucinoBbie psaabl

Pa3paboTars 3amauu o temam: «HucaoBbie
psbI», «AOCOIIOTHO U YCIOBHO
CXOOAMMUECA YUCIOBBIC PAJABI, ((TeOpCMI)I
00 abCOMIOTHO U YCIOBHO CXOMSIIUXCS
YHUCJIOBBIX pAaXx».

Tema 2.
DOYyHKUMOHAJIbHBIC U
CTeNeHHbIe PAAbI

Pa3zpabotaTs 3amauu o TeMam:
«PaBHOMEpHAas CXOJUMOCTh
¢yHKIMOHAIBHOTO psiaay». «[IpusHaku
Betiepmitpacca, upuxie u Adens
PaBHOMEPHOU CXOJIUMOCTH
(GYHKIIMOHAJIBHBIX PSJIOBY.

12

Paszgen 6. KpuBonnHeiiHbIe 1 TOBEPXHOCTHBIE HHTETPAJIBI

Tema 1. KpuBosuHneiinbie
HHTErpaJjabl

Pa3paborats 3a1auu o Temam:
«KpuBosMHEHBIN UHTETpai 1-ro poaay,
«KpuBonMHENHBIN UHTETpal 2-TO POJay.

10

Tema 2. ITloBepxHOCTHBIE
HHTErpaJibl

Pa3zpabotaTs 3amauu mo Temam:
«IToBepXHOCTHBIN UHTETPAN 1-TO poaay,
«TenecHsiil yrom». «[1oBepXHOCTHBIN
UHTETpal 2-ro ponay, «Dopmybl
Octporpaackoro — ['puna, Ctokca u
Octporpaackoro — ['ayccay.

16

Paznen 7. Psaer @ypbe u npeodbpazoBanue Oypne

Tema 1. Paabl @ypbe

Pa3paborath 3a1auu 1o TemMam:
«Tpuronomerpuueckuii pan Oypne.
Koaddutmentsr ypren, «ToxmecTBo u
HepaBeHCTBO beccenst 1 paBeHCTBO
ITapceBansy, «Jlemma Pumanay, «apa

16
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Hupuxne u Oeiiepa psaga Oypbey,
«Teopemnbl Deitepa u dupuxie o
cxonumoctu psaa Oypsey

Tema 2. IIpeoOpa3zoBanue

dypbe

Pazpabotats 3amaun o remam: «IIpsimoe
npeoOpazoBanne Dypoey, «OdpaTHOE
npeodpaszoBanue Oypne (nHTErpan Pypwe)»,
«PaBenctBo [Lnanmepens», «llounennoe
muddepenpoBanue uaTerpaina Oypney,
«Teopema KotenbHUKOBaY.

14

4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSATEJBbHOM

PABOTbBI OBYYAIOHIUXCHA
Tembl p1s HN3yuaembie Bonpockl KoJi- [@opmbl Mertoauyecko |[@opMsl
CAMOCTOSATEJILHOT BO CaAMOCTOSATE/Ib eo0ecriedyeHHe |(0TYETHOCT
OU3YyYCHUS 4yaco |HOii padoThI u
B
Cewmectp 1
Tema 1. IonsTne 32 Nzydenne Yy4e6Ho- KoncnexTsr,
I[Hq)(pepeHHHaﬂbHoe 3JIEMEHTapHOU MaTepHualioB METOHUYECKOEC JOMAIITHHE
HCUYHCIICHHE (GYHKITIH. JIEKIIHH, obecreueHme 3a/1aHuys,
dyHKLHit 0xHOI Teopema o pa3pbiBax BBITIOJTHEHHE JMCIUTUTAHBI KOHTPOJIbHBIC
MepeMEHHOM MOHOTOHHBIX AOMAIIHAX paboTHI, yCTHBIN
(GyHKIMIA. 3a/latHuu. ompoc
Ornomienus «O» u Pabora c
«O¥. yaeOHOU }
IIpousBoaHbIC U furepatypon
mubdepeHImansl
BBICIIIMX MOPSAKOB.
Uroro B cemectpe 1 | 32
Cemectp 2
Tema 2. Merton 26 Nzydenue YyeOHo- IKOHCIIEKTBI,
WurerpansHoe «BBIYEPKHUBAHHI MaTepuaioB METOJIMYECKOE  [foMalllHKe 3a1aHM,
HCYHCJICHUE ». JICKITUH, obecreyeHue KOHTPOIBHBIE PAOOTHI
dhyHKIHIA OHHOI‘/'I OnpeienéxubIit BBIIIOJTHEHHE JTUCLUTIIMHBI
MepEMEHHOM METerpan oT ZIOMAIIHHX
—— 3aJaHNH.
. Pabora c
HCYECTHOU U 5 y‘IeGHOﬁ
MEPUONICCKON HHTepaTypOﬁ
byHKIUH.
dopmyna
Teiinopa ¢
OCTaTOYHBIM
cllaraeMbIM B
WHTETpaJIbHOU
dopme.
IImomans
KpUBOJIMHEITHOT
0 CEeTMEHTa U
IUTOMIAb
o0nacTH B

13




apamMeTpHIECK
oit popme.
Tema 3. DyHKIMA 6 N3yuenune YuebHo- KoHcrekTsl,
HuddepeHunanbto | geckomapknx MaTepuajioB METOIUYECKOE JIOMAIITHHUE 3a0aHus,
€ UCUUCJICHHUC HepeMEHHBIX HGKHI/Iﬁ, obecrieyenue KOHTPOJILHEIE
(l)yHKHI/Iﬁ . Hpez[en BBITIOJTHCHUC JTUCHUITIITHBI pa6OTI)I, yCTHI:»Iﬁ
HECKOJIBKHUX OMAITHIX
(hyHKITUH 110 a . onpoc
MEPEMEHHBIX . 3a/IaHHM.
Teiine.
Pabora ¢
yaeOHOU
JIUTEPATYPOM
Htoro B cemectpe 2 32
CemecTtp 3
Tewma 4. TlommHOM 10 Nzyuenue VYuyebHO- IKOHCTIEKTHI,
HduddepeHtmanbHo | HproToHa. MaTepraioB METOJIMYECKOE  |[ToMAalllHUE 3aJaHUS
€ UCUHCIICHUE CrcreMa JIEKITHH, obecrieucHHe
GyHKIMI HESBHEIX BBITIOJTHCHUE JUCITUILTAHBI
HECKOJBKHUX o JTIOMAIITHUX
(hyHKIHA. .
MIePEMEHHBIX 3aJTaHHH.
SlkoOuaH. PaGora ¢
Teopema o N
P yueOHO
cucreme JIUTEPATYpOr
HESBHBIX
(dhyHKIUH.
Tema 5. TlommHOM 14 Nzyuenue VuebHo- KoncrekTsl,
Huddepenunansio | Hprorona. MaTe€puajioB METOANYECKOE JIOMAIITHHUE 3aaHus,
€ UCUUCJICHHUEC Cucrema J'IeKI_[I/If/‘I, obecrieyeHue KOHTPOJILHBIE
GyHKIMI HESBHBIX BBITIOJTHCHUE JUCITUILTAHBI paGoThI
HECKOJIbKHUX o JIOMAIITHUX
(hyHKIHIA. .
MIePEMEHHBIX 3aJTaHHH.
SIkoOuaH.
T Pabota c
eopemMa o N
P yueOHOi
CHCTEMC JIUTEepaTypon
HESBHBIX
byHKIH.
Tema 6. Yucnosbie | Teopemsl 00 8 Nzyuenue Y4eOHo- IKoHCTIEKTHI,
H a0COJIIOTHO U MaTepualioB METOAUYECKOE  |TOMAaIIHUE 3aJIaHUd,
Q)YHKHI/IOHaHI)HBIe YCJIOBHO HGKHHfI, oOecrieyenue IKOHTPOJILHBIE
PpAABI CXOISIIMXCS BBITIOJTHEHUE JUCIHUTIINHBI PabOThI, YCTHBII
MaITHUX
YHCIOBBIX AOMaIllH onpoc
sax 3aJTaHHM.
p ) Pabota ¢
yueOHOi
IUTEpaTypon
Hroro B cemectpe 3 | 32
Cemectp 4
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Tema 7. Uncnossle | IMpusHaku 6 Uzyyenne Y4ebOHo- KonTposbHbIe
u Beﬁepnnpac MaT€puajioB METOAHNYCCKOC pa6()T[,1, yCTHLIP'I
DyHKUMOHATIBHBIC | cq. Jlupuxie JIEKIHH, obecrnieuenue  |ompoc
pAABI 1 AGest BBITIOJIHEHHE JUCHUTUTAHBI
PaBHOMEPHO AOMATITEMX
i 3aJaHuH.
Pabota c
CXOJIUMOCTH yueGHO
dynximonan JUTEpaTypOit
BHBIX PSIJIOB.
Tema 8. Pemienne 12 N3yuenune YuebHo- IKOHCTICKTHI,
Kpusonuneinele U | 3anay ¢ MaTepualioB METOIUYECKOE  |[TOMAIlIHWE 3aJaHNUA,
MMOBCPXHOCTHBIC MTOMOIITBIO JICKITUM, obOecrieuenne KOHTPOJIEHEIE pa60T],I
HUHTCTpaJibl (b OpMyJIBI BBIIIOJTHECHUE JUCHUITIIMHBI
Octporpanck AOMATITEMX
3aJaHui.
oro — I'puna,
Pabota c
Crokca n o
yaeOHOU
OcTtporpanack THTEpaTypoii
oro —
l"aycca.
Tema 9. Psnpt Ulemma Pumana. SAnpa 14 |"3yuenue 'YueOHO- IKOHCTIEKTHI,
®Dypre u Tupnxie u ®eliepa psna MaTepUaoB METOANYECKOE IMoMaIIHue 3aJaHusl,
peoOpazoBaHue Dypse. IeK1UiA, oOecrieyeHue KOHTPOJIbHBIE
Dypbe Papenctso [Inanmepens. BBIIIOJIHCHHE ITACHUTIIINHBI [paboThl, YCTHBIH
IMOMAaIIHUX orpoc
3aganuii. Pabota
C y4eOHOi
nmuTeparypoun
Hroro B cemectpe 4 32
Hroro 128
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5. ®OHJI OLIEHOYHBIX CPEJCTB JUIsI IPOBEJEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTAIIAM 1O JACHUTIINHE

5.1. Hepeqeﬂb KOMIIeTEeHIIHil ¢ YKa3aHUuEM I3TAallOB HUX (l)OpMHpOBaHI/Iﬂ B Ipouecce 0CBOCHMA

00pa3oBaTeJbLHOI NPOrPAMMBI

Koa n HauMeHOBaHMEe KOMIIETEHITUI

Jrtansl (POPMUPOBAHUS

JIIK-2. CriocobeH O0CBOUTH COBPEMEHHBIE
KOHIEMIUN, TEOPUU, 3aKOHBI U METOAbl B

oOJactu busuku, MaTeMaTHKHA u
WH()OPMATHUKH,  OBJAJAECTh  OCHOBHBIMHU
METOIaMU pelIeHUs 3aj1ad4,

chOpMYyIUPOBAHHBIMU B paMKax JIaHHBIX
MpeIMETHBIX o0yiacTel, U MPUMEHUTh UX B
npodeccuoHabHOM e TENbHOCTH

1. PaGoTa Ha y4eOHBIX 3aHATHAX
2. CamocrosiTenpHast paboTa

5.2. Onucanue Noka3zareseil 1 KpUTepreB OlleHUBAHUS KOMIETEHIHII HA PA3JIMYHBIX 3Tanax ux
(opmupoBanus, onucaHne MKAaJI OLeHUBAHUS

Ypos
Ouenn eHb Sram IIxana
Baemble | chop . Kpurepuu OLICHHBAHUS
¢hopmupoBan Onucanne nokasaresei
KOMIIET | MHPO- st OlleHUBAHUS
€HUMH | BaHHO
CTH
JIIK-2 | Tlopor | 1. PaGota Ha | 3HATh: KoHcnexkr, [Ixana
OBBIl | y4eOHBIX — OCHOBHBIE TMOHATHS M METOJbI | IOMalIHEe OLIEHUBaHMS
3aHATHUSIX MaTeMaTH4ecKOro aHaIn3a; 3aJJaHuE; KOHCIIEKTa
2. — poOIb M MECTO MaTeMaTHKU B | YCTHBIH [kana
CamocrodATen | U3y4E€HUH OKPYKAIOLIEr0 MUPA; oIpoc, OLIEHUBAHUS
pHas paboTa YMETB! KOHTPOJIbHAS  |TOMAIITHETO
- KOPPEKTHO pUMEHSTH | paboTta BagaHus
MaTeMaTHYeCKUi  ammapaT  IpH [kana
W3YyYEHUH JUCIUILIUH €CTECTBEHHO- OLIEHUBAHUS
MaTeMaTH4eCKOro U [YCTHOTO
po(heCCHOHATILHOTO IIUKJIOB; orpoca
- KOPPEKTHO OPUMEHSTh [kana
MaTeMaTHYeCKUi  ammapar  TpH OLIEHUBAHUS
o0y4eHun ¢dusnke B KOHTPOJIbHOU
00111€00pa30BaTENbHBIX padoThI
YUpEXKJCHUSX.
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IIpon
BUHYT
BIH

1. PaGora Ha
y4eOHBIX
3aHATHIX

2.
CamocrosTen
bHas paboTa

3HATD:

- OCHOBHEIC MaTeMaTU4CCKHUE
METOAbLI HCCIENOBAHUA M O0OIIue
MaTeMaTUYeCKUE METOJbl PEIICHUS
3aja4, HCIIOIb3yEMbIC B
€CTECTBEHHBIX HayKax;

YMETh:

—  TPUMEHATh  MaTeMaTH4eCKue
METOBI npu MIPOBEACHUH
TEOPETUUECKHUX 51

9KCIIEPUMEHTAIBHBIX HCCIICIOBAHNI
B (Qu3uKe U B NpOoQecCHOHATHLHON
JEATENbHOCTH;

BJIAJICTh!

—  MaTeMaTHYeCKUMH  METOAaMH
n3ydeHUs PU3MUECKUX SBICHUN

Koncnekr,
JIOMaIIHEee
3aJlaHuE,;
YCTHBIE
OTIPOCHI,
KOHTPOJIbHAs
pabora,
MpaKTUIecKas
IIOJrOTOBKA

[ITkana
OLICHUBAHUS
KOHCIIEKTa
[Tkama
OLICHUBAaHHUS
JIOMAILHETO
3a/1aHUs
[Txama
OLICHUBAaHUS
YCTHOT'O
onpoca
[Txama
OLICHUBAHHUS
KOHTPOJIBHOM
paboThI
[Ixama
OLICHUBAHUS
MPAaKTUYECKON
MOATOTOBKH

IIIkana oueHUBAHUS NPAKTHYECKOHN MOATOTOBKH

Kpurtepun oueHuBanus BaJuibl
BBICOKAasl aKTHBHOCTh Ha MPAaKTUYECKON MOATOTOBKE 5
CpeJHssl aKTUBHOCTh Ha MPaKTHYECKOI MOATOTOBKE 2
HU3Kasl aKTHBHOCTh HA MPAKTUYECKON MOJTOTOBKE 0
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[IIxana oneHNBaHUA KOHCIEKTA.

Kpurepuit banel
Crynent Hanucan 0 — 10% Bcex JieKuuit 0
Crynent Hanucan 11 —20% Beex Jiekuuii 1
Crynent Hanucan 21 —40% Bcex Jiekiui 2
Crynent Hanmcan 41 — 60% Bcex JieKmmii 3
Crygnent Hanucain 61 — 80% Bcex Jiekiui 4
Cryaent Hanucain 81 — 100% Bcex nekuuit 5
Bcero (makcumym) 5}
IIxaja oueHNBAHUS JOMAIIHEr0 3aJaHUS.
[Tokazarens bayubr
CryzaenT npaBuiibHO BbINONHWI 0 — 5% Bcex JOMallIHUX 3alaHuM 0
CryzaeHT npaBuibHO BbINOIHWI 5 — 10% Bcex pjoManiHux 3aaHui 1
CryaenT npaBuiibHO BbIONHMWI 11 —20% Bcex ToMalIHUX 3a1aHui 2
CryneHT npaBuiibHO BbIoaHMA 21 — 30% Bcex TOMaIIHUX 3a/laHui 3
CryaenTt npaBmibHO BbITOHII 31 — 40% Bcex TOMaIIHUX 3a1aHUM 4
CryneHT npaBuibHO BbINOIHUA 41 — 50% Bcex JOMAaIIHUX 3a/laHui 5)
CryneHT npaBUiIbHO BBIOIHUI 51 — 60% Bcex ToMalHuX 3a1aHuit 6
CryaeHnT npaBuiibHO BbIIONHWI 61 — 70% Bcex TOMaIIHUX 3a1aHUM 7
CryaenT npaBuiibHO BbIONHWI 71 — 80% Bcex TOMaIIHUX 3a1aHUM 8
CryaenT npaBuiibHO BbIONHWI 81 — 90% Bcex ToMalIHUX 3a1aHUM 9
CryneHT npaBuiibHO BbIoIHUI 91 — 100% Bcex qoMaIIHuX 3aJaHUM 10
Bcero (makcumym) 10
Ikaja oueHUBaHKUS YCTHOTO ONPOCA.
Kputepuit onennBanust baer
CryneHT npaBuibHO oTBETHII HA 0 — 5% Bcex 3a1aHHBIX BOIIPOCOB 0
CryneHT npaBuibHO OTBETHII HA 5 — 10% BceX 3aJJaHHBIX BOIIPOCOB 1
CryaenTt npaBmibHO oTBeTHI Ha 11 — 20% Bcex 3aaHHBIX BOIIPOCOB 2
CryneHT npaBuibHO oTBeTHII HA 21 — 30% Bcex 3aaHHbIX BOIIPOCOB 3
Crynent npaBuibHO oTBeTHII Ha 31 — 40% Bcex 3aaHHBIX BOIIPOCOB 4
CryaenTt npaBuibHO oTBeTHI Ha 41 — 50% Bcex 3aJaHHBIX BOIIPOCOB 5
CryneHT npaBuiibHO oTBeTHI Ha 51 — 60% Bcex 3aaHHBIX BOIIPOCOB 6
CryaenT npaBmibHO 0TBeTHI Ha 61 — 70% Bcex 3aaHHBIX BOIIPOCOB 7
CryneHT npasuibHO oTBeTHII HA 71 — 80% Bcex 3aaHHBIX BOIIPOCOB 8
Crynent npaBuiibHO oTBeTHII Ha 81 — 90% Bcex 3aaHHBIX BOIIPOCOB 9
TYJIEHT NMPAaBWJILHO OTBETHII Ha 91 — 0 BCEX 3aJJaHHBIX BOIIPOCOB
Cry, 91 —100% 10
Bcero (makcumym) 10

IIIkajia oneHNBaHUSI KOHTPOJIbHOM padoThl.

JIBe KOHTPOJIbHBIC PAOOTHI B KAXKJIOM CEMECTPE CONCPKUT B CyMMe 8 3aanuil. bamel 3a kaxmoe 3aganue:
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[Tokazarens bannsl

CTyneHT pemu 3a1a4y ¥ MoKasai MOJTHOE U YBEPEHHOE 3HAHHE TEMBbI 3a/1aHUs 5
CTyIeHT penu 3a1a4y, OJHAKO B PEIICHUH UMEIOTCSI HECYIIECTBEHHBIC ONTHOKH, HEJJOCTATKH 4
Y HEJIOYEThI
CTyIeHT B 1IeJIOM PElIiI 331a4y, HO B PEIICHUH UMEIOTCS 3aMETHBIC U IPpyObIe OIIMOKH, 3
HEJIOCTATKU U HEJOYETHI
CryneHT He penmi 3a7a9y, HO HIMEIOTCsI 0oJiee IBYX MPaBUIBHBIX MICH WIN MOJX0I0B K 2
PEIICHHUIO 3a/1a4H
CTyneHT He pelu 3a1aqy, HO UMEIOTCS TOJIBKO OJIHA-/IBE WU WU TIOJXO/IbI K PEIICHHIO 1
3aJauu
CTyIeHT He pelnt 3a1ady 1 MoKa3all IOJTHOE He3HAaHUE TEMbI 3a1aHus 0

Bcero (Mmakcumym) 30

5.3. TunoBbie KOHTPOJIbHBbIE 32]aHUA WJIM MHBbIE MATEPUAJIbI, HEOOX0AUMbIE IS
OLICHKH 3HAHWiI, YMEHHWiIl, HaBbBIKOB U (MJHM) ONbITA JAeATEJbLHOCTH,
XapaKTepU3yIIuX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUHA B IpoLecce OCBOCHUS
00pa3oBaTeIbHOM POrpaMMBbI

1.

10.

3amanus QI NPAKTHYECKOH MOATOTOBKH.
Pa3zpaborate 3amaun mo temam: «llepumommyeckue necsiTUUHbIE OpoOH», «MakCUMyM U MHUHUMYM
YHUCJIOBBIX MHOKECTBY, «MHOKECTBO JENCTBUTEIBHBIX YUCEI.
Pa3paborates 3amaunm mo Temam: «CroxkHas u oOpaTtHas ¢yHKIusS», «YérHas, Heuy€THass U
nepuoandeckast yHKIHSD)
Pa3paborats 3anaun mo Temam: «I[Ipeaen uucnoBoit mocnegopareabHoCTHY, «Teopema Beiiepmrpacca
O MOHOTOHHBIX OTPAHUYEHHBIX IOCIEAOBATENBLHOCTAX», «CymMMa OECKOHEYHO YOBIBArOIIEH
reoMeTpu4ecKon nporpeccun», «Teopema bonsnano — Benepurrpaccay.
Pa3zpaborate cucremy 3amau mo temam: «lIpegen QyHkumm», «OIHOCTOPOHHUN U OECKOHEUHBIH
npenensl GyHkuuny, «[lepBblif 1 BTopoil 3amedarenbHble Ipeaenby, «HenpepblBHOCTD QyHKIIUNY.
Pazpabotate 3amaun no temam: «lIpousBogHast pyHKuun», «IIpor3BOIHBIE OCHOBHBIX 3J1€MEHTApHBIX
¢byHkuiy, «Ipon3BoaHas nokasareabHO-CTENIEHHOW QYHKIMNY, «JlorapudpmMuyeckas npou3BOIHAN»,
«Auddepenunany, «IpousBoansie 1 qudhepeHIaIbl BBICIIUX TOPSIKOBY.
Pa3paborate 3anaun no temam: «@yHKIUSA ¢ HYJIEBOU Mpou3BoiHOM», «Teopembl Poms, Jlarpanka u
Komm», «lIpaBuno Jlomurans packpbiTuss HeonpenenéHHocren», «®Dopmyna Teimopa s
MHorouneHay, «bunom HpioTonay, «®opmyna JleitbHMIa AJIT TPOWU3BOJHON BBICHIETO TMOPSAKA
npousBeneHuss ¢GyHkuuit»y, «Popmyna Teitmopa nanas npousBoibHOM (yHKIMMY, «OcTtaToyHOoe
cnaraemoe B hopme Ileano u B hopme Jlarpamxkay.
Pazpabotats rioccapuii mo remam: «TeopeMbl 0 BO3pacTaHuU M YObIBaHUU (YHKLIUN», «DKCTPEMYyM
¢GbyHKIMU, 337aHHONW Ha oTpe3ke», «BuimykiocTs ¢(yHKIMi», «Teopema O BBITYKIOCTH (DYHKIIUNY,
«Touka mepernbda GyHKITUNY», «ACUMIITOTHI TpaduKa QyHKITUN.
Pazpabotats 3a1aun no temam: «IlepBooOpasHast pyHKIIUM U HEONPEAeNEHHBIN HHTETpa
PazpabGorate cucremy 3amau mo TemaMm: «MHTerpupoBaHHE IPOOHO-PANMOHATBEHON (QYHKITUN,
«Heomnpenenénuple HHTETpaibl OT MPOCTEHIINX PALMOHAIBHBIX JIpoOei», «MeToa HeompeaeaEHHbIX
K03 HULIHEHTOB u METOJ «BBIYEPKUBAHUN»Y, «HTEerpupOBaHue palroHaNbHBIX
TPUTOHOMETPHUECKUX byHKIHNR», «HTerpupoBanue CUMMETPUYHBIX paloOHAIbHBIX
TPUTOHOMETpHUECKUX (yHKUUN», «VHTerpupoBaHue KBaJpaTUUHBIX HppalMOHATBHOCTEH U
paIMoOHaIbHBIX (YHKIMHA C KBaJIpaTUYHBIMU HpPpaIOHATBHOCTAMNY, «HTErprpoBanue IpoOHO-
JIMHEWHBIX UppaImoOHAIbHOCTEN U AuddepeHInaaIbHbIX OHHOMOBY.
Pazpaborare 3amaun mo temam: «Teopema Komm o cymiecTBoBaHMM OIpeneN€HHOTO HHTErpayay,
«JIMHEWHOCTh, AAMTUBHOCTh 1 MOHOTOHHOCTh ONPEIEIEHHOT0 UHTErpanay, «Teopema o cpeaHemM u
IIPOU3BOJHAS OIIPEAEIEHHOTIO HHTErpalla ¢ IEPEMEHHBIM BEpXHUM Ipezesiom», «Popmyna HeroTona —
Jleitoanma», «Onpenen€HHbli HMHTETpaJ OT YETHOM, HEUETHONM W TEPUOAMYECKOM (DYHKIHH,
«Dopmyina Teiinopa ¢ 0OCTaTOYHBIM CJaraeMbIM B MHTETpabHON (opmey.
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11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22,

23.

24,
25.
26.

27,
28.

29.

30.

PazpabGorare 3amaun mo temam: «llmomanp objracTh Ha IIOCKOCTH, OTPAaHMYCHHON KpPUBBIMUY,
«[Inomaas KPUBOJIMHEHHOTO CETMEHTA W IUIOMIAAbh OOJAcTH B mapamerpuueckoil gopme», «lnmaa
JIyTH TPOCTPAHCTBEHHOW KPUBOW B IMapamMeTpuueckor ¢opmey, «JliMHA IyrH IJIOCKOH KPUBOH B
NPSIMOYTOJIBHBIX U TMOJIPHBIX KOOpAUHATax», «OO0BEM Tena mo ImiomansM napauiedbHbIX CEYCHUN»,
«O0BEM Tena BpamieHus», «llnomaabp MOBEpXHOCTH BpalleHUs B MPSMOYTOJIbHBIX KOOPAWHATAX U B
napaMeTpu4eckoi hopmey.

Pazpaborate cucremy 3amau mo temam: «HecoOcTtBeHHBIM MHTErpasl 1-ro poma», «HecoOcTBeHHBIH
UHTErpai 2-ro pojay.

Pazpaborate 3amaum mo temam: «lIpemen crmoxHOW QyHkun», «Teopembr BeiepmTpacca o
HENPEPbIBHON (QYHKIIUN.

Pa3paborate 3amaun no remaM: «HacTHble IPOM3BOHBIE IEPBOrO MOpAIKa», «luddepenunpopanue
CIIOKHOU (yHKIUUY, «HacTHbIE MPOU3BOAHBIC BBICHINX MOPSAKOB», «CMelIaHHbIE MPOU3BOIHBIC, UX
paBeHCTBOY, «/lnddepeHnnanbl BRICIIUX TOPSAKOBY.

Pazpaborates 3amaun mo Temam: «@opmyna Teiinopa QYHKIHH HECKONbKUX MEPEMEHHBIXY,
«Octarounoe ciaraemoe B ¢popme [leano u B popme Jlarpamxkay, «[lomuHom HetoToHay, «KCTpEeMyM
(GYHKIIUM HECKOJIBKUX TIEPEMEHHBIX», «DKCTpeMyM (YHKIUH IBYX [IEPEMEHHBIX).

Pazpabotars cucremy 3aaad 1o reMam:

«HesBnast ¢ynkuus. Auddepenunpoanve HesBHOM (yHKIuN», «CHcTeMa HESBHBIX (YHKIUI,
«Y CIIOBHBIN 3KCTPEMYM», «IKCTPEMYM KBAIPATUIHON (OPMBI Ha EAUHUIHOM cheper.

Pa3paborats 3a7auu 1o Temam:

«[IpousBonHas GpyHKIIMHU N0 HanpaBieHUO», «[loBepxHOCTH ypoBHs», «KacaTenbHas MIOCKOCThY.
Pazpaborare 3amaum mo temam: «KBampupyemMocTh W IUIOMIAJh IUIOCKOH (Gurypei», «Teopema o
CYILIECTBOBAHUM M OCHOBHBIE CBOICTBA ABOMHOr0o MHTErpaiay, «IloBTopHbie MHTErpanbly, «/BoMHON
MHTErpall B MOJSIPHBIX KoopAuHaTax», «MHrterpai [lyacconay.

Pa3paborate 3amaum mo temam: «OrmpeneneHue TPOWHOTO HHTErpana», «3aMeHa IMEepEeMEHHBIX B
TPOWHOM HHTErpajuey, « TpolHOI UHTerpai B IMIMHAPUIECKUX U CPEPUUECKUX KOOPIAUHATAX Y.
PazpabGorare 3amaum no Ttemam: «M3mepumocts um Mepa JKopmana ¢urypel B MHOTOMEPHOM
IIPOCTPAHCTBEY, «MHOIrOMEPHBIE HHTErPAIIBI.

PazpabGorare 3amaunm no TemaMm: «CoOCTBEHHBIE UM HECOOCTBEHHBIE MHTETpajibl, 3aBHUCSIIUE OT
napamerpa», «luddepeHunpoBanre 1 UHTErPUPOBAHUE 10 NapaMeTpy», «beTa-QpyHKuMs U raMma-
GyHKIIS

Pazpaborate 3amaun o Temam: «UHCIOBBIE pSIb», «AOCOIIOTHO U YCIOBHO CXOJISAIINECS YUCIOBHIC
panby, «TeopeMbl 00 aOCOIOTHO U YCIIOBHO CXOSAILIMXCS YUUCIIOBBIX PSAAAX».

Pazpabotare 3amaun mo Temam: «PaBHOMepHast CXOIUMOCTh (PYHKIHMOHAIBHOTO psiaa». «lIpu3naku
Beiiepmirpacca, upuxiie u AGesnst paBHOMEPHOI CXOAUMOCTH (PYHKIIMOHAIBHBIX PSIIOBY.
Pazpabotars 3a1aum 10 TeMaMm:

«KpuBonuHeitHblil nHTErpal 1-ro pogay, «KpuBOIMHENHBIN HHTETPAN 2-TO POJAY.

PazpabGorare 3amaunm mo Temam: «lloBepxHocTHBIH wuHTerpan 1-ro poxpa», «TenecHslil yrom».
«IloBepxHOCTHBIN HHTerpan 2-ro poxaa», «®opmynsl Octporpagckoro — I'puna, Crokca u
Octporpanckoro — ["ayccay.

PazpabGorare 3amaun mo temam: «Tpuronomerpuueckuit psg @Dypee. Kosddumumentsr Dypober,
«ToxnectBo 1 HepaBeHCTBO beccens u pasencTBo [lapceBansa», «Jlemma Pumanay, «Anpa Jupuxie u
Oenepa psaga Oypee», «Teopemsl Deliepa u Jupuxiie 0 cxoquMocTH psaa Pypee»

Pazpaborate 3amaun mo temam: «lIpsimoe mpeoOpazoBanue dDypre», «OOpaTHOE TpeoOpazOBaHHE
@ypbe (unTerpan @Dypoe)», «PaBencrBo I[lmanmepens», «l[lounennoe auddepeHpoBaHnE
unrerpaina Oypoer, «Teopema KoTenbHUKOBAY.

IIpuMepHBIE TEMBbI 1JIS1 KOHCIIEKTOB.
YucaoBbIe MHOXKECTBA.
MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
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14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.
46.

47.
48.

MaxkcuMyM ¥ MUHMMYM YHCIIOBBIX MHOKECTB. TouHasi BepXHss M TOYHAS HIKHSSI TPaHU YHCIIOBBIX
MHOECTB.

Teopema 0 TOUHBIX IpaHAX.

Yucnosast GyHKIHUSA.

OOacTp onpeneneHus 1 MHOXKECTBO 3HaYCHUH (yHKINH.

CriocoOb1 3a1aHust PYHKITUH.

Crnoxnas u oOpaTHast QyHKIHSL.

YérHast, Heu€THAS U IepUuoYecKast GYHKIIHSL.

. Bo3pacranue u yobiBanue (QyHKIHH.

. OcHoBHbIE 251eMeHTapHbIe QyHKIMH. [loHATHE SIeMeHTapHON QYHKITUH.

. HucnoBas mociaenoBaTeabHOCTh. [Ipenen yicaoBoii mocie10BaTeIbHOCTH.

. Apudmernueckue omepanuu ¢ Ipeaenamu  nocienosarenbHocTeidl.  CBoiicTBa  mpezena

II0CJIEJ0BATEIbHOCTH.
Teopema Beiepmtpacca 0 MOHOTOHHBIX OFPAHUYEHHBIX MOCIIEI0BATENbHOCTSIX.

CymMa 6eckOHEeuHO yOBIBAIOIIEH reOMETPUIECKOI MPOTPECCHH.

Teopema bonbiiano — Beiepirpacca.

Kpurepnit Koy ¢xoquMoCTH YACI0BOM MOCIEA0BATEIIBHOCTH

[Ipenen pynkunu. OTHOCTOPOHHUM 1 OeCKOHEUHBbIH npeaeibl GyHKuuu. CBONCTBaA peaena GyHKLIUH.
IlepBslii 1 BTOPO 3aMeUYaTENbHbIE IPEECIIBI.

HenpepsiBHOCTh QyHKIIMH. CBOHCTBAa HEMPEPHIBHOCTH (DYHKITHH.

PazpriBbl pynkiuu. Teopema o pa3pblBax MOHOTOHHBIX (DYHKITHIA.

DOKBHUBAJICHTHBIE ()YHKIIHH.

[TpousBoanas pynkunu. E€ reomerpudecknii 1 GU3NIECKUI CMBICI.

Huddepenunpyemocts Gpynkiun. [Ipasuna nuddepeHnpoBaHus.

CBs13bp POU3BOJHOM, AU PepeHIuPYEMOCTH U HETIPEPHIBHOCTH (DYHKIIUU.

[Tpon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

I'unepOonuyeckue CUHYC, KOCUHYC, TAHTE€HC U KOTAHT€HC; UX MPOU3BOJIHBIE.

[Ipon3BoHas moka3aTesbHO-CTENIEHHON PpyHKInuU. Jlorapupmuyeckas nporu3BOAHAS.

Huddepenunan, ero cBoiicTBa, HHBAapMaHTHOCTH GOpMBI U depeHIuana.

[IpousBonHas GyHKIUH, 3a1aHHOI TapaMeTPUIECKH.

[IponsBonHblie U AU PepeHIInanbl BEICIIUX MOPSIKOB.

Heo6xoanMoe ycioBre JIOKaIbHOTO 3KcTpeMyMa ¢yHkuuu (tTeopema @epma). T

eopeMsbl Posuts, Jlarpanxka u Komm.

@yHKIUA ¢ HYJIEBOW MPOU3BOIHOM.

Bunel Heonpenenénnocrent. [pasuiio

JlonuTass pacKpbITHS HEOTIPEAEIEHHOCTEN.

®opwmyia Teisiopa 1J1s1 MHOTOYJIEHA.

bunom HeroroHa.

®opmyna JleitbHuIa 11l TPOU3BOIHOM BBICIIETO MOPSIKA IPOU3BEACHUS (QYHKIUH.

®opmyna Teitnopa s Npou3BOIBHON QYHKITUH.

OcraTtounoe ciaraemoe B (hopme Ileano u B popme Jlarpanxa.

Teopembl 0 Bo3pacTaHUM U yOBIBAaHUH (PYHKIIHH.

JlocTaTouHble YCIOBUS JIOKAIBHOTO SKCTpeMyMa (GYHKLIHMU. DKCTpeMyM (QYHKLUH, 3aJaHHOH Ha
OTpE3KeE.

Beimykiocts gynkiuii. Heo6xoaumoe n A0CTaTouHOE YCIOBUS BBIMYKJIOCTH (yHKIMH. Teopema o
BBIITYKJIOCTH (DYHKIIMH.

Touka neperuda ¢pynkuuu. Jloctarounblie ycaoBUs TOUKH repernda GyHKInu.

[lepBooOpasHas GyHKIIMM U HEONpeneNnEHHbIA nHTEerpal. JIMHEeHHOCTh HEONPeaenEHHOTO HHTErpaia U
€ro MPOTHUBOIIOJIOKHOCTE AU HEepEeHITUPOBAHUIO.

MeTto/1 3aMeHBI IEPEMEHHON U METOJ, UHTEIPUPOBAHHUS 10 YACTSIM B HEOIIPEIEIEHHOM UHTETpalle.
HNHuTerpupoBanne 1poOHO-paIMOHATIEHON (YHKIIUH.
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Heomnpenenénnplie HHTErpaibl OT MPOCTEUIINX PAIMOHANBHBIX IPOOECH.

Mertoa HeorpeenéHHBIX KO UIIMEHTOB U METOJT «BBIYEPKUBAHHII».

WHuTerpupoBanue paliMOHaIbHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.

YHuBepcanpHas TPUTOHOMETPUYECKas! IOJCTAHOBKA.

WHTerpupoBanue CUMMETPUYHBIX pallMOHAIBHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.

WHuTerpupoBanue KBaJpaTUYHbIX UPPALMOHAIBHOCTEH U PAllMOHANBbHBIX (YHKIUHI ¢ KBaApaTUUYHBIMU
UPPaLMOHATILHOCTSIMH.

HuTerpupoBanue JpoOHO-TMHEHHBIX HppalMOHAJIbHOCTEN U AUdPepeHIInanbHbIX ONHOMOB.

[lonsitue omnpenenénnoro wuHTerpaina. HeoOxomumoe yciaoBuEe CYIIECTBOBAHUS OIPEACIEHHOTO
nHrerpasna. Teopema Komm 0 cymiecTBOBaHUM ONPEAEIEHHOIO MHTErpaya. I'eoMeTpU4eCKUi CMBICI
OIIpEeAEIEHHOrO UHTErpaa. JINHEeHHOCTb, aAINTUBHOCT 1 MOHOTOHHOCTbD OIIPEIEIEHHOIO HHTErpaa.
Teopema o cpenHeM M MPOU3BOAHASI ONPENEIEHHOIO UHTErpala ¢ NEPEMEHHBIM BEPXHUM IPEIEIIOM.
@®opmyna Hptotona — Jleitbuuma. 3aMeHa TEpeMEHHOM M HWHTETPUPOBAHUE IO YacTIM B
onpenenéHHoM wuHTerpane. OmnpenenéHHbld HWHTErpall OT YETHOM, HEUETHONW W TEPHUOIUYECKOM
¢bynkunu. @opmyna Teilsiopa ¢ 0CTaTOYHBIM CIaraeMbIM B UHTETpalibHOM (opMe.

I'eomeTprueckue npuoKeHus onpeaeaEHHOro HHTerpana

Heco6ctBennslit uuterpai 1-ro pona. [IpusHaku cXoqUMOCTH HECOOCTBEHHBIX HHTETpaJIoB 1-ro poaa.
Hecob6ctBennsbIi naTErpalt 2-ro pona. [Ipu3Haku cX0JUMOCTH HECOOCTBEHHBIX HHTETPAJTIOB 2-TO POAA.
OyHKIUSA HECKOJIBKUX ITEPEMEHHBIX, 00J1aCTh OIpee/IeHHs.

IIpenensl no Komm u mo ['eiiHe, HenpepbIBHOCTh (DYHKIMM HECKOJIbKUX NepeMeHHbIX. [Ipenern
cioxkHoi  pyHKIMH. [IpoxoxaeHue HeNpepeiBHON (YHKIMK dYepe3 MPOMEKYyTOUHOE 3HAauYCHHE.
OTKpbITOE U 3aMKHYTOE MHOKECTBa, o0sacTb. Teopemsl BeiiepiuTpacca o HenpepbIBHOM QyHKIMH.
YacTHble IPOU3BOIHBIE [IEPBOTO MOPSIIKA.

JuddeperunpyemMocTs PyHKIIMN HECKOJIBKUX NEpeMEHHbIX, AUupdepennnan GpyHKIuu.
JuddepenurpoBanue CI0KHOW QyHKINU.

YacTtHble MpPOM3BOJAHBIE BBICIIMX HOpAAKOB. (CMelIaHHbIE MPOW3BOJAHBIE, HMX PABEHCTBO.
JuddepeHnnansl BBICIINX MOPSIKOB.

®opmymna Teitnopa pyHKIIMN HECKOTBKHUX MTEPEMEHHBIX.

OcrarouyHoe cnaraemoe B ¢popme [leano u B popme Jlarpanka. [Tonuaom HeroToHa.

DKcTpeMyM (YHKIIMM HECKOJBKHX MepeMeHHbIX. Heo0xo1nMoe 1 J0CTaTOYHOE YCIIOBUS SKCTPEMYMA.
DKCTpeMyM (PYHKITUU ABYX MEPEMEHHBIX.

HesBnas @ynkius. Teopema o HesiBHON ¢yHkuuu. {uddepennupoanne HesBHOH QpyHkiuu. Cucrema
HesBHbIX yHKUUH. TeopeMa o cucteMe HesIBHBIX (PYHKIIHM.

YcnoBHbli 3kcTpeMmyM. Heobxoaumoe yciaoBre yCI0BHOTO 3KcTpeMyMa — MeTol pyHKIuM Jlarpanka.
JlocTaTOyHOE YCJIOBHME YCIOBHOIO 3KCTpEMyMa. DKCTPEMYM KBaJpaTHUHON (OpMBI Ha €AMHHYHOMN
cdepe.

I'eomeTpuueckue npusnoxeHus: AMPpPepeHnanbHOro HCUUCICHHS PYHKIINNA HECKOJIBKUX MEPEMEHHBIX
JIBoitHble MHTerpanbl. OnpeneneHne W TeOMETPUYECKHHA CMBICH JBOMHOrO MHTerpana. Teopema o
CYLIECTBOBAHMM M OCHOBHBIE CBOWMCTBAa JABOWHOro HHTerpana. [loBTOpHBIE MHTErpaibl. 3aMeHa
MEPEMEHHBIX B JIBOMHOM WHTerpaie. J[BOWHOW WHTerpas B MOJSAPHBIX KoopauHarax. WHTerpan
Ilyaccona.

Tpoitnbie unTerpansl. Kybupyemocts u 00bEM (urypsl B TpEXMepHOM IpocTpaHcTBe. OmnpeaeneHue
TPOMHOr0 MHTErpaja. Teopema o CylEeCTBOBAaHUM U OCHOBHBIE CBOMCTBA TPOMHOIO MHTETpaIa.
MmuoromepHbie nnTerpansl. Msmepumocts u Mepa XKopaana Gurypbl B MHOTOMEPHOM MPOCTPAHCTBE.
MHoromepHble MHTETpaJbl: ONPEIECIICHNE, TEOPEMA O CYIIECTBOBAaHUU, OCHOBHBIE CBOMCTBA, 3aMEHa
IIEPEMEHHBIX.

CoOcTBeHHBIE U HECOOCTBEHHBIE MHTETPAJIbl, 3aBUCSINUE OT MapaMeTpa.

JuddepeHurpoBanue 1 THTETPUPOBAHKE IO TAPAMETPY.

bera-pynkius u ramma-dyakuus. Ix oCHOBHbIE CBOWCTBA.

[Tonarue wymcnoBoro psaa. CXoIuMOCTh YHCIOBOTO psina. HeoOXoauMelii MpU3HAK CXOAWMOCTH.
[Ipusnaku cpaBHenus. Ilpusnaku JlamamGepa m Komm cxomumocTtn. HWHTErpanbHBIN MpU3HAK
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79.

80.
81.
82.
83.
84.
85.
86.
87.

88.

. Haiitu npenen nocnenosarensroctu lim

. Haiitu npenen ¢pynkuun lim

CXOIUMOCTH. 3HakorepeMeHHbIN psf. [lpusnak JleiOnuma cxomumocTu. AOCONMIOTHO U YCIOBHO
CXOJALINECS YUCIOBBIE Psibl. Teopembl 00 aOCOTIOTHO M YCIOBHO CXOJISIIMXCS YUCIOBBIX PSIIaX.
[Tonstue ¢yHKuMOHANBEHOTO psifa. PaBHOMEpHas CXOAMMOCTh (PYHKIMOHAIBHOTrO psana. [IpusHaku
Beiiepmrpacca, Jupuxne u AGenss paBHOMEPHON CXOAMMOCTH (YHKIMOHAIBHBIX pAnoB. CBoiicTBa
PaBHOMEPHO CXOIAUINXCS (QYHKIIMOHATBHBIX PSJIOB.

[lonsTue creneHHoro psaa. Paauyc cXOIMMOCTH CTENEHHOro psjna. PaBHOMEpHas CXOAMMOCTh
cTerneHHoro psaja. CroiicTBa cTeneHHbIX psAaoB. CxoauMocTs psaa Teitnopa.

KpuBonuuelinplii uHTerpan 1-ro poja: ompeneneHue, TEOpeEMa O CYLIECTBOBAaHMHM, OCHOBHBIE
CBOMCTBA, METO/1bl BEIYHMCIICHHUS.

KpuBonuHelHblii uHTErpan 2-ro poja: OIpeAeseHue, TeopeMa O CYILIECTBOBAaHWH, OCHOBHBIE
CBOMCTBA, CBA3b C KPUBOJIMHEWHBIM UHTETPAJIOM 1-Tr0 posia, METObI BEIUNCIECHHUSL.

[ToBepxHOCTHBIN MHTErpai 1-ro poga: onpeneiaeHue, TeopeMa 0 CyleCTBOBAHUM, OCHOBHBIE CBOMCTBA,
METO/Ibl BblUMCIeHUs. TenecHbli yroa.

[ToBepxHOCTHBIN MHTErpall 2-T0 poja: ONpeeIeHUue, TEOpeMa O CyIIECTBOBAHUHN, OCHOBHbBIE CBOMCTBA,
CBSI3b C MIOBEPXHOCTHBIM MHTErpajoM l-ro poga, MeTo sl BeuucieHus. @opmysnsl OcTporpaackoro —
I'puna, Ctokca u Octporpaackoro — ["aycca.

Tpuronomerpuueckuii psg Pypre. Koapdumments: Oypre.

ToxnectBo u HepaBeHCTBO beccens u paBeHcTBO [lapceBaysa. Jlemma Pumana. fAnpa dupuxie u
Oeiiepa psaga @ypee. Teopemsl Deitepa u Jupuxie o cxoaumoctu psga Oypse.

VYcnoBre abCONMIOTHON M PAaBHOMEPHOW CXOAMMOCTH, OWwIeHHOe AuddepeHnnpoBaHie U MOWICHHOE
UHTErpupoBaHue psjga Oypee.

[Ipsmoe mpeoOpazoBanue dDypne. Jlemma Pumana. OOparHoe mpeoOpasoBanne Dypbe (MHTErpat
®ypne). PaBencrBo Ilmanmepens. Ilounennoe nuddepenmmpoBanue unterpaia dypoe. Teopema
KorenbHukoBa.

IIpuMepHBbIe 32124 JOMANIHET 0 3aJaHUS.
Cemectp 1

32 4+ cos(6n)

Ne—so0 3n+1 + 2n '

1-23/cos x

x>0 XSin X

. Haittu npomssoanyto y"(X) dynkumm Y = /X — (X +1)arctg-/x .

. HaliTi nHTEpBasBl BRITYKJIOCTH U TOUKH Nepernda GyHkuun y = ——.
X

. Haiiti acumntotsl rpaduika GyHKIUU Y =

. Haiitu Heonpenen€HHbIN HHTETpa J.

" o - /2
. Haiitu poussoanyio y"(X) mapamerpudecky 3azanHoii GyHkun X = arcsin-/t, y= (1+ Jt )l .

X
. Haiitn HanOonpiee 1 HaMMeHbIIee 3HAYCHUS PyHKIMN Y = 1o 2 Ha otpeske [1/2, 3].
+ X

3

o X
. HaliTi naTEepBaBI BO3pacTaHUs U YOBIBAHHS U TOYKU IKCTpeMyMa QYHKIUH Y = 3 +—.

In x
2
3x*
(x-1)*(x+1)

CemecTtp 2

sin xdx

J1+3cosx
23



. Haiitu Heonpenen€HHbIN HHTETpa I xarctg xdx .

7l6
. HaiiTu onpenenéHHplii UHTETpaj J. tg xdx .
0

N . In x »
. Haiitu momaae ¢purypsl, orpanundeHHon muausamu Y = —— u Yy =0, 1<x<e”.
X

. Haiitu mnuny yru KpuBoid, 3a/laHHOM B TIOJSIPHBIX KoopauHatax I =3sing, 0< o < 7.

+o0 X
. Haiitu HecoOCTBeHHBIH HTETpal 1-r0 poaa — dx.
1 \/;
. .. . X
. Haiitu nBoitnoit npezgen lim ~In .
>4 Xy +3y° X-Y
y—0

. HaiiTu cMemanHyo npou3BOAHYIO Z)'('y Gynxiuu z = XY .
Cemectp 3

. Pasnoxuts muorownen P(X, ) = X* +5Xy + y? —3X B psx Teiinopa ¢ nentpom B touke X, =—1, Y, =1.
. Haiiru sketpemymsr pyrkmun Z = X— Y —3X> —2y° +Xy.

o ' o . z _ 3
. HaiiTi yacTHBIE IPOU3BOIHBIE Z, U z’y HesBHO 3a1anHol Qynkmun Z = Z(X, y): e“+4z=X"cosy.
2
. Haiitu sxcTpemy™msl dyHKIMU Z = XY NpU HATUYIUU YCIIOBUS E + y2 =1.

N
. MI3MeHWUTH NOPSIIOK MHTErPUPOBAHMS B TIOBTOPHOM HHTETPAJIe de I f(x,y)dx.
2 0

. Haiitu nBoiiHO# uHTErpan ” arctg Yax dy,rme D= {XZ +y> <1 x>0, y> 0}.
X
D

. Haiitu TpoiiHoit uHTErpa Hj%,rue H :{LS x> +y?+12°<4, 0<z S\/ixz +y? i/3}.
X ry’yz
0 (_1)n

. I/ICCJ'IG,Z[OBaTB Ha a6COJ'IIOTHyIO " YCIOBHYIO CXOJAUMOCTDH YHCIIOBOH pan z | 7
= Nin"n

Cemectp 4

o0
2
. HaiiTi 001acTh CXOAMMOCTH CTEMEHHOTO psiAa Z (2x+5)" .
n=1

. PaznoxuTts B pan Teitnopa mo creneHs M X GyHKIHUIO (X + X3) arctg X u ykasarb 00J1aCTh CXOIMMOCTH PSi/Ia.

4n+1
4
(2 )l X n , BBIIIOJTHUB CHa4daJia IIO4JICHHOC I/IHTerI/IpOBaHI/Ie, a 3aTCM ITIOYJICHHOC
n)!

. Haiitu cymmy psia Z D"
n-1

muddepeHIupoBaHue.

. T
. Haiitu kpuBonuHeiHbIN HHTErpan 1-ro poga I xydl,rme I'= {X =3cost,y=sint,0<t< 2} .
r
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. BBIMMCINTEL KPUBONMHENHBIN HHTETPAT 2-TO poJia J.Xfldy +ydx+y'dz, rae
r

I'= {X = t2, y= t3, 1= t4, 1<t< 2}, 00X0/1 KOHTYpa 10 BO3pacTaHMIo t.

. Haiitu noBepxHocTHBI# uHTETpan 1-ro poaa J. (z+2x+4y/3)dS , rue

o

o={6x+4y+32=11,x>0,y>0,z>0}.

. Haiitn moBepXHOCTHBIH HHTETpa 2-T0 poja J.X2 dxdy, rne o= {Z =./X* + y2 , X>0,y2>0,z< 3}, HOpMaJTb N
o

K o 00pasyer ocTphlii yroi ¢ ockio OZ.

. PaznoxuTts B psin @ypre QyHKINIO y(x) , 3aJJaHHYI0 Ha OTPE3KE [—7[ T ] v pasuyto 1 ipu X >0, Ompu X=0u
—1opu Xx<O0.

1-| x|, |xK1

. Haiitu npeoGpaszoBanune ®ypre Gpynximun Y (X) :{ 0 X1
) X[>

I[IpumepHbIe 321aHUSI KOHTPOJIbHBIX PadoT.

Cemectp 1

. Haiitu npenen nocnenosarensuoctu lim (\/(n +7)(n+2) — n).
n—

. Haiitu npenen ¢pynkuun lim w
2 \[x+7-3
. Haiitn nponssoanyio ¢pyrxuwan Y = In arcsin +/1—e*
. Haiiti nponseoanyto Y'(X) mapamerpuuecky 3anannoil Gyrkumn X = /2t —t?, y = arcsin(t —1) .
. Pasnoxuts muorownen P(X) = X* —6x° +8X B psix Teiinopa ¢ uentpom B Touxe X, = —1.

o 2
. HaiiTi naTEpBaBl BO3pacTaHus U YOBIBAHHS U TOYKU dKCTpeMyMa GyHKIUH Y = X Inx.

. 44X
. HaiiTi nHTEpBaBI BRITYKJIOCTH U TOUKH Nepernda GpyHkuun y = X € .

arctgx +

. Haiiti acumnitorsl rpadguika GyHKIMM Y = ————————— .
3arctgx — 7

Cemectp 2

dx
. Haiitn Heonpenen€HHbI HHTETpa ’[7
et -1
. Haiitu HeonpenenéHHblii HHTErpa J. (x+1)sin(4x)dx.

1

. Haiitu onpenenéHublil HHTErpan J.
0

arctg x

dx.
x?+1

3X
. Haiitu momans Gpurypel, orpaHM9eHHON TuHUAMHE Y = COS(7 X) u Y = o 0<x<1/3.
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. Haiiti 1yiMHy 1yru KpMBOH, 3a/1aHHO# MapaMeTPUYECKH B MPSMOYTOJIBHBIX KOOpanHaTax X = COSt+tsint,
y=sint—tcost, 0<t<r.

+0
1
. Haiiti HecoOcTBeHHBIHM nHTErpai 1-ro poaa I—dx
o (X+1)(x+5)
1-cos( xy)
. Haittu npoitnoit npenen lim ———=
o0, XAy +4)

y—

v 2,4
. Haiitn ememanmyio nponssoanyto z, dynxkuun Z = In(1+x°y").

Cemectp 3

. Haiitit gacTHEIe IpOM3BOMHbIC Z) W Z!, HesBHO 3ajanHOM Qynkuwan Z = Z(X, y): IN(1+2) - 2% =sin(x?y).
2 2

Y

. Haiitu sxcTpemMy™Msl GyHKIMU Z = X — Y NIpU HAIUYUHU yCIOBUS 9 +-—

16

e 1
. MI3MeHUTH NOPSIIOK HHTErPUPOBAHMS B TIOBTOPHOM HHTETPAIIe Idy J- f(x,y)dx.
1 Iny

. Haiitu nBoiHOM HHTErpa ”\/16 —x? —y?dxdy,rme D= {X2 +y®<16, x<y< Xx/g}
D

. Haiitu Tpoiinoii unTerpan ”_fxdxdydz ,tie H = {OS x<1 0<y<10x, 0<z< Xy}.
H

. Haiitu Tpoiinoii unTerpan ”J.(Xz + yz)dxdydz ,rie H = {XZ +y?+22 <9, \/X2 +y? < Z}.
H

. HccnenosaTh Ha aOCOIIOTHYIO U YCIOBHYIO CXOAMMOCTD Psijl

2 (-D"Inn
Z n?

Cemectp 4
. Paznoxwuts B psig Teitnopa no creneHsM X QyHKINIO 3 axax’ Y yKa3aTh 00JIaCTh CXOJUMOCTH Psfa.
—4X+ X
) ( l) X2n+2
. Haiitu cymmy psima Z 2n+2)2 )' , BBITIOJTHUB CHavala nowieHHoe auddepeHIpoBanme, a 3aTeM MOWICHHOE
n+ n
=0

WHTETPUPOBAHUE.
. Haiitu xpuBonuneinsiit uaTerpan 1-ro poga IX2d| ,Tne I' = {X = x@cost, y= x@sin t,z=1,0<t< 7[}.
I

. Haiitu xpuBOIMHENHBII MHTErpan 2-ro poa J ydx, e I'= {X =t—sint,y=1-cost,0<t< JZ} , 00Xx011

KOHTYpa I10 BO3pacTaHuIo {.

. HaiiTn noBepXHOCTHBIN uHTErpan 1-ro poaa ” zdS e o= {X2 vy 4zt =4,2> 0}.

o

. HaiiT moOBEpXHOCTHBII UHTErpaj 2-ro poja J. 2%dx dy,rme o= {Xz + y2 +22=1 x>0, y>0,z> 0},
o

HOpMaJib N K 0 00pa3yeT ocTphiii yroj C ocbio OZ.

| x

. Paznoxuts B pag @ypse pynxmmo Y(X) = sin 2| , 3aJJaHHYIO Ha oTpeske [—7, 7].
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8. Haiitu npeo6paszosanue ®ypre pynxuun Y(X) =€

B~ w
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17.

18.
19.
20.
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22.
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24.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

o oo N

—41

IIpumepHbIe BONPOCHI K YCTHOMY OIPOCY.

Cemectp 1

. IloHsiTHE pallMOHAILHOTO U JEUCTBUTENBbHOTO unciia. Uppanuonanbaeie ynciia. CBOWCTBO

ynopsii04eHHOCTH. CBOMCTBO HENPEPBHIBHOCTH.

N300pakeHne qeiCTBUTENbHBIX YUCET HAa IPAMOM. AKCMOMaTHYECKOE IIOCTPOEHUE MHOXKECTBA
JENCTBUTENBHBIX YHCEI.

[TonsiTue neiCTBUTEILHON QYHKIIMN JEHCTBUTEILHON iepeMeHHOU. [ paduk GhyHKINH.
OrpaHMyeHHOCTb, HEOTPaHUYEHHOCTh (hyHKIMU. YeTHble, HeueTHbIe QyHKIMH. [lepuonuueckue
GbyHKIHH.

Crnoxunble pynkun. O6patHbie (yHKIIHH.

[TonsTHe yncnoBoi nocienoBaTenbHOCTH. CrIoco0B! 3a1aHus nocnenoBarenbHoctell. [Ipenen uncioBoit
IIOCJIEI0BATEIbHOCTH.

I'eomeTpryeckuii CMbICI NpeAea MOCIe10BaTEIbHOCTH. beCKOHEUHbIE TIPEEIbI.
EnuncrBeHHOCTb npesena. OrpaHUYEeHHOCTh CXOSIIENH s TOCIE10BaTENbHOCTH.
Apudmerndeckre onepanuy HajJ CXOISAIMUMUCS [10CIe10BaTEIbHOCTIMU.

[Ipenen MOHOTOHHOM MTOCJIEN0BATENBHOCTH.

Yucito e Kak mpezien nocieaoarensaoctu (1+1/n)"

Kpurepuit Komm cxoaqumocTy nociaea0BaTesIbHOCTH.

beckoHeyHO Maible OCIeI0BATEIBHOCTH U UX CBA3b ¢ OECKOHEUHO OOJIbIINMH.

Onpenenenus npeaena GyHKIUU B Touke 1o ['eiine u mo Ko u ux 3KBUBAJIGHTHOCTb.
OnHOCTOpOHHME MTPENEBI.

[Tpenen pyHkunu Ha 6ECKOHEYHOCTU U OECKOHEYHBIE MPEEIbI.

CgoiicTBa npezenoB GpyHKIUM 1 apudMeTHIecKe JecTBUs Hall npeaenaMu. [Ipeensl MOHOTOHHBIX
GbyHKIMH. 3ameuaTeNnbHbIe PEebl.

beckoHeuHo masble GYHKIMU U UX CBSA3b ¢ OECKOHEUHO OOIBIIUMH (DYHKIHSIMU.
BeprukanbHbie, TOpU30HTAIbHBIE U HAKIIOHHBIE aCUMITOTHI Ipadyka QyHKINH.
HenpepbiBHOCTD pyHKIMM B ToUuKe. JIOKambHBIE CBONCTBA HEMPEPHIBHBIX (DYHKIIUH.

Onepaunu Haj HENIPEPHIBHBIMU (QYHKLIHSMU.

[TpenenpHBIN epexo MO/ 3HAKOM HENPEPLIBHON (PyHKIUH.

Touxu pa3pbiBa 1 ux kinaccupukanus. Teopema o pa3pbiBaX MOHOTOHHBIX (YHKIIUH.
OrpaHn4eHHOCTh HETPEPHIBHBIX Ha OTpe3ke GyHKIUH. JlocTiKeHre SKCTpeMalIbHBIX 3HAUEHUH.
TeopeMa 0 IPOMEKYTOUHBIX 3HAUYCHUSX HEMIPEPHIBHON (DYHKIIMH.

[TpousBoaHas u ee pu3nuecKkuil U reomeTpudeckuit cmbici. Auddepenunpyemple pyHKIMH.
Juddepenunan u ero reoMeTpUIECKU CMBICIT.

[Tpou3BoHast CyMMBI, TPOU3BEACHUS U YACTHOTO.

JuddepenumpoBanue caoxkHON 1 00paTHOM QyHKIHIA.

[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

[TpousBoHbIe U TU(GEpEeHIINATBI BBICIIUX ITOPSIKOB.

[Tapamerpuueckoe 3aganue GyHKIUN U UX U depeHInpOBaHHE.

Teopema depma. Teopema Pomns. Teopema Jlarpanska. Teopema Komm.

PackppiTie HEOnpeIeIeHHOCTEH ¢ IOMOIIBIO0 MPOU3BOAHBIX (TIpaBuiIo Jlomurarns).

®opmyna Teinopa. bunom Herorona.

[Tpr3Haku MOHOTOHHOCTH (DYHKIIMH.

JlokanbHbIe 3KcTpeMyMbl pyHKIMH. Heo0xoanMoe yciaoBre 3KkcTpemMyma.

Jloctarounsle ycioBus 3kcTpemyma. Hanbosbliee n HanmeHblee 3HaUeHUs (QyHKIHH.
HanpasieHnue BBITyKIIOCTH KPUBOM M TOYKHU Tepernoa.

UccnenoBanue ¢pyHKIUM U moctpoeHue rpaduka. [lnan.
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Cemectp 2
[TepBooOpasnas u HeomnpeaeeHHbIH nHTerpai. OCHOBHBIE CBOMCTBA HEONPEICICHHBIX HHTEIPAJIOB.
Tabnua OCHOBHBIX MHTEIPaJIOB.
3aMeHa TIepeMEHHOH B HeompeneneHHOM wuHTerpane. IlonBenenwe mon auddepeHnman B
HEOIPEACICHHOM HHTETpaIe.
HHTerpupoBaHue 1o 4actsm.
PanyonanbHble GQyHKIMN U UX UHTETPUPOBAHUE (CM. JIEKIIUH).
WHTerpupoBanne uppanoHaIbHbIX BBIPAXKEHUN B IPOCTENIINX CIydasX (CM. JIEKLIUHN).
WHTerpupoBaHne UppalOHaIbHBIX BBIPAKEHUN C IIOMOILBIO ITOACTaHOBOK JHiepa.
WHTerpupoBanne HEKOTOPBIX IPYIMX UPPALUOHATIBLHOCTEHN (CM. JIEKIUH).
WHTerpupoBanue TPUroOHOMETPUYECKUX (QYHKLIUH.
[Tonarue onpeneneHHoOro uuTerpana. Heodoxoanmmoe ycnoBue HHTETPUPYEMOCTH (DYHKITHH.
BepxHue 1 HUKHHE UHTETPAJIBHBIE CYMMBI U UX CBOMCTBA. Kputepuil HHTErpupyeMOCTH.
CaolicTBa OINpeeIeHHOr0 HHTErpaia.
Teopema o cpegnem.
CymecTBoBaHME MEPBOOOPA3HON OT HEMPEPHIBHOW (DYHKIIHH.
®opmyna Herotona — Jleitbnuia.
WHuTerpupoBaHue 1o 4acTsIM B ONPEICICHHOM UHTErpajle.
3aMeHa IEPEMEHHBIX B ONPEICIEHHOM HHTErpase.
HecoOcTBeHHBIN MHTErpa)l OT HEOrPAaHHUEHHON (PYHKIIH U TI0 OECKOHEYHOMY MTPOMEXKYTKY.
Teopemsl cyliecTBOBaHMSI HECOOCTBEHHBIX HHTEIPAJIOB.
Brraucnienue miomazneit miockux ¢uryp. Ilnomanb KpUBOJMHEHHOTO CETMEHTA.
Beruuciienue 06eMOB Tell 1O IUIOMAAsIM NapaiesibHbIX cedeHnil. O0beM Tela BpallleHusl.
Jlnvna xpuBoil. JlnuHa ayru kak napametp. Auddepenuuman gyru.
[Inomians MOBEPXHOCTH BpalLEHUS.
N-MEepHOE €BKJINI0BO MPOCTPAHCTBO, €ro noaMHoxkecTBa. [lonsTie obnactu.
ITocnenoBarenbHOCTH B N-MEPHOM €BKJIMA0BOM IpocTpaHcTse. [Ipenen nmocnenosarenpHocTu. CBOMCTBA
IIPENEIO0B MOCIIEN0BATEIbHOCTEN.
YucnoBble AeHCTBUTENbHBIE (PYHKIIMN HECKOJIBKUX NEepeMeHHBIX. [ paduk GyHKIIUHN IBYX MEPEMEHHBIX.
[Ipenen uncnoBbIX GyHKUINN HECKOJIBKUX NEPEMEHHBIX B Touke. CBOMCTBA Mpe/esioB QyHKIUHI.
HenpepbIBHOCTh YMCIOBBIX (YHKIMHA HECKOJBKHX NEPEMEHHBIX B Touke. CBOWCTBA HENpPEPHIBHBIX
YUCJIOBBIX ()YHKIIUAMN.
YacTtHble Mpou3BojaHbIe, TuddepeHpyeMocTs U auddepeHnnan YucioBbIX (YHKIHUNA HECKOIBKHUX
MIEPEMEHHBIX.
[Tpou3BoHbIE CIIOKHBIX QPYHKIUH, T PepeHIInan CIoKHON QYHKITUH.
YacTHble MPOW3BOJHBIE BBICIIUX MOPAJKOB M YCIOBUS HUX HE3aBHUCHUMOCTH OT TOpSJKa
Qg QepeHIMpOBaHUSI.
Jnddepennnansl BHICIINX MOPSIIKOB.

Cemectp 3
®opmyna Teitnopa ans GyHKINUN HECKOIBKHUX MepeMEeHHBIX. POPMBI OCTATOUYHOTO CIIaraeéMoro.
JlokanbHBIM SKCTpEeMyM (QYHKIMH HECKOJIbKUX MEPEeMEHHBIX, HEOOXOJMMOE YCIOBHE 3KCTpEMyMa,
JIOCTATOYHBIE YCIIOBHS SKCTPEMYMA.
HesiBHas ¢pynkuus. Teopema o HessBHOU (yHKIIMU. YacTHBIE TPOU3BOAHBIE HEABHON (DYHKIUH.
Cuctema HesiBHBIX (DyHKIMA. Teopema o cucteme HesIBHBIX (yHKIMIA. SIkoOuaH.
VYcnoBHbI 3KcTpemMyM. HeoOxommmoe ycimoBHE YCIOBHOTO OJKCTpEMymMa — METOJ MHOXKHTEICH
Jlarpanxa. JlocTaToO4uHOE YCIOBUE YCIOBHOIO 3KCTPEMYMA.
MakcumMyM 1 MUHUMYM KBaJIpaTUYHOU (DOPMBI HA €TUHUYHOM cepe.
I'papuent pynxmuu. Ero reomerpuueckuii cMbIcI.
[ToBepxHoctu ypoBHs. KacarenbHasi JI0OCKOCTh K TOBEPXHOCTH.
KBagpupyemocTs 1 miomaap miockoit purypsl. [Tonsarue nBoitHOro HHTErpaa.
. HeoGxoaumoe 1 10CTaTouyHOE YCIOBUE HHTETPUPYyEeMOCTH. IHTErpupyeMocTh HENPEPbIBHON (PYHKIUH.
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CgolicTBa IBOMHOIO HHTETpala.

Boruncnenue 1BOMHOr0 HHTErpaia CBEIEHUEM K IOBTOPHOMY MHTErpaily.

3aMeHa MEPEeMEHHbBIX B IBOMHOM MHTErpase. J{BoilHOM MHTerpai B MOJISIPHBIX KOOpIMHATAX.
Brrunciienune unrerpana Ilyaccona.

Kybupyemocts 1 00bEM Urypsl B TpéxmepHoM npocTtpaHcTse. [loHsATHE TpOilHOrO MHTErpaa.

Teopema o cylieCTBOBaHUU U €IMHCTBEHHOCTHU U OCHOBHBIE CBOMCTBA TPOMHOIO HHTETpaIa.
Brruncinenue TpoMHOro HHTErpaiia B IEKapTOBBIX KOOpAUHATaX. [I0BTOpHBIE HHTETpaJIbL.

3aMeHa MEepeMEeHHBIX B TPOWHOM HHTerpajie. TpoilHON HHTerpag B IMJIMHAPHYECKUX U CHEPUUECKUX
KOOpJUHAaTaXx.

W3mepumocts u Mepa XKopaana Gpurypsl B MHOrOMEpHOM ITpocTpaHcTBe. [Ipumepsr namMepumMbIx Guryp.
Onpenenenne 1 OCHOBHBIE CBOMCTBA MHOIOMEPHOI'O HHTETpaJIa.

Boruncnenue MHOroMmepHoro uHTerpaia. IloBTopHbie HHTErpaIbl.

3aMeHa IEPEMEHHBIX B MHOTOMEPHOM HHTEIpaJe.

CoOcTBeHHBIE MHTETpaNbl, 3aBUCAIIUE OT mapamerpa. duddepeHnrpoBaHne W HHTETPUPOBAHUE 10
napaMmerpy.

bera-ynkus u ramma-gyHkius. Ux oCHOBHBIE CBOHCTBA.

IlonsTue uucnoBoro psga u ero cxonuMoctu. CBolicTBa cxopsuxcs psanoB. Kpurepuil cxomumoctu
psaa ¢ NOJOKUTEIbHBIMU YJICHAMH.

CpaBHUTENbHBIE IPU3HAKY CXOAUMOCTHU MOI0XKUTENbHBIX psanoB. [Tpusnak lanamOepa. [Ipuznak Komu.
Kpurepuit Komm cXoauMOCTH TOCIENOBATEIBHOCTH ACUCTBUTENBbHBIX uncen. Kpurepnii Komm
CXOAMMOCTH YHCIIOBOIO pAJa.

AOGcoIoTHAs M YCTIOBHASI CXOAUMOCTD psA0B. CBOMCTBa a0COIIOTHO M YCIIOBHO CXOISIIMXCS PSIOB.
3nakonepeMeHHbIH psa. [Ipusnak JIeiiOHMIIA CXOQUMOCTH 3HAKOIEPEMEHHBIX PSJIOB.

Cemectp 4
QDYHKIMOHAIBHBIE TOCIEI0BATEIBHOCTH, paBHOMEpHas cxoaumocTs. Kpurepuit Komm paBHOMepHONI
CXOAMMOCTH (YHKIIMOHAIBHON MOCIIe10BaTeNbHOCTH. HenmpepbIBHOCT IpeieIbHON (DYHKITHH.
®dynkiuoHanbHble psibl. [pusznak BeliepmTpacca paBHOMEpHON CXOIUMOCTH (PYHKIIMOHAIBHOTO psijia.
WuTerpupoBanne GyHKIIMOHAIBHBIX pA10B. {uddepenurpoBanme pyHKINOHAIBHBIX PSI0B.
[Tonsarue crenennoro psna. [lonsatue BepxHero mpeaena, ero cBoicraa. Panuyc u 001acTh CXOJUMOCTH
CTENEeHHOTrOo psijia. CBONCTBA CTENIEHHBIX PSI/I0B.
Pan Teiinopa. HeoOxomumoe UM JocTaTouyHOE YCIOBHE pazioxeHus (yHKuuu B psa  Teitnopa.
JlocTaTo4Hble YCIOBHS CXOOUMOCTH psiaa Tewmnopa.
PaznoxeHne HEKOTOPBIX eMeHTapHbIX GyHKIMI B psin Telnopa.
[IpuMeHeHne CTeNEeHHBIX PSIOB K NPUOIMKEHHOMY BBIYMCIICHUIO 3HAUYEHUN 3JIEMEHTapHbIX (QYHKIUN U
HMHTErPAJIOB.
CrnpsaAmiIseMOCTb U JUIMHA IyTH KPUBOM B TPEXMEPHOM MPOCTPAHCTBE.
Omnpenenenue, TeopeMa O CyLIECTBOBAHMM M €IMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO
uHTerpana l-ro poaa.
Brruncnenue KpuBOJIMHEWHOT O HHTErpana 1-ro poza.
Omnpenenenne, TeopemMa O CyIIECTBOBAHUN M €AMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA KPUBOJIMHEHHOTO
UHTErpana 2-ro poja.
Brruucnenune KpuBoIMHENHOr0 HHTErpana 2-ro pojaa. Cesi3b ¢ KPUBOJIMHEWHBIM HHTErpaJIoM 1-ro poaa.
KpuBonuHelHblii HHTErpan 2-To poja Mo rpaHulle Mmiockoi obnactu. Hampasnenue o6xona. @opmyna
Octporpanckoro — ['puna.
[1no1mane MOBEPXHOCTH B IPOCTPAHCTBE.
Omnpenenenne, TeopeMa O CyIIECTBOBAHWN M €AMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA MOBEPXHOCTHOTO
uHTerpana 1-ro pona.
Brruncienne noBepxXHOCTHOTO HHTErpaia 1-ro poaa. TenecHslil yrom.
Omnpenenenue, TeopeMa O CYIIECTBOBAHWU M €AMHCTBEHHOCTH M OCHOBHBIE CBOICTBA MOBEPXHOCTHOI'O
WHTErpaja 2-ro poaa.
Brruncnenune noBepXHOCTHOIO HHTErpaiia 2-ro poja. CBs3b ¢ IOBEPXHOCTHBIM MHTErpajioM l-ro poaa.
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[ToBepxHOCTHBI WHTErpai 2-TO poja Mo TpaHuie (Gurypsl B TpEXMEepHOM mpocTpaHcTBe. Dopmyna
Octporpaackoro — I'aycca.

KpuBonuHelHbIH HHTErpai 2-ro pojaa 1o 3aMKHyToi kpuBoi. Hanpasnenue o6xoma. @opmyna Crokca.
HezaBrucruMocTh KpUBOJMHEHHOTO HHTErpajia 2-ro poAa OT MyTH UHTETPUPOBAHMUS.
Tpuronomerpuueckuii psag dypre. Koapdunuenter dypoe. ToxmecTBo M HepaBeHCTBO beccens u
paseHcTBO Ilapcesains.

Snpa Hupuxne u @Deiiepa Tpuronomerpuueckoro psga dDypee. Teopembr Deitepa u upuxiie o
CXOJIMMOCTH TPUTOHOMETPUUYECKOTO psijia Dyphbe.

YcnoBue abCOMIOTHOW W pPaBHOMEPHOM  CXOAMMOCTH M MouwieHHoe JuddepeHInpoBaHue
TPUTOHOMETPUUECKOTO psijia Dypbe.

[TouneHHoe UHTErpUPOBAHUE TPUTOHOMETPUUECKOTO psifa Dyphe.

[IpeoOpazoBanue Oypre. Jlemma Pumana.

Pasnoxenue ¢pynkuu B uarerpan @ypoe — odparHoe npeodpazoanue Dypee.

PaBenctBo [lnanmepens. [Touwnennoe nuddepernupoBanne narerpaia Oypee.

Teopema KorenbHukona.

IIpuMepHBIE BONPOCHI K IK3aMEHY.

Cemectp 1

1. TloHsATue pallMOHATBLHOTO U AEHCTBUTENBHOTO uncia. Mppanuonansaeie yrcna. CBOMCTBO
ynopsiiodyeHHOCTH. CBONCTBO HEMPEPHIBHOCTH.

[TonsTre neicTBUTENbHON PYHKIIUU NEHCTBUTENBHOM TepeMeHHON. ['paduk GyHKIHH.

3. Orpanu4eHHOCTh, HCOTpaHUYCHHOCTh (PyHKIMU. YeTHBIC, HeueTHBIC QyHKIMU. [lepronndaeckue

GbyHKIIH.

no

4.  Cnoxuble pynkuuu. ObpaTHble QYyHKIUH.

5. TlonsTtue uncnoBoii nocnenosarenbHocTU. CriocoObl 3ajaHus nocienoBarenbHocTel. [Ipenen
YHCIIOBOM MOCIEN0BATEIbHOCTH.

6. T'eomerpuueckuil cMbICI Mpeesa nocae10BaTeIbHOCTH. beckoHeuHbIe peiensbl.

7. EnuHcTBEeHHOCTH Mpenesna. OrpaHn4eHHOCTh CXOASILENCS TI0CIe10BaTEIbHOCTH.

8.  Apudmernueckue onepanuu Haj CXOJAIIUMUCS MTOCTIe10BATEIbHOCTSIMH.

9. IIpenmen MOHOTOHHOH MOCIIEAOBATELHOCTH.

10.  Ywmcio e xak npesen nocneaosarensHoctu (1+1/n)" .

11.  Kpwurepuii Komu cxomqumoctu nociaea0BaTeNbHOCTH.

12. BeckoHe4HO MaJble MOCIEA0BATENILHOCTH U UX CBA3b ¢ OECKOHEYHO OOJIBIIMMHU.

13.  Ompenenenwus npeaena GyHKIMH B ToUke 1m0 ['eline 1 mo Komm 1 uX SKBHBaJICHTHOCTb.

14.  OnxHOCTOpPOHHUE MpEeNbl.

15.  Ilpenen pyHkuuu Ha 6ECKOHEYHOCTU U OECKOHEUHbIE MPEIEIIbI.

16.  CaoiicTBa npenenoB GyHKIMU U apumMeTHUecKre AeHcTBHs Haj mpenaenamu. [Ipenens
MOHOTOHHBIX (PYHKIIMNA. 3aMedaTeNbHbIe MpeIebl.

17.  BeckoHe4HO Maible PYHKIUHU U UX CBA3b ¢ OECKOHEYHO OOJIBIINMHU (QYHKIHSIMU.

18.  BepTukanbHbIE, TOPU30HTATBHBIC U HAKIOHHBIE aCUMITTOTHI rpaduka QyHKIIHH.

19.  HempepsiBHOCTb (yHKINHU B TOUKe. JIOKanbHbIE CBOMCTBA HEMIPEPBIBHBIX (DYHKIIUH.

20.  Omepanmu HaJ HETPEPHIBHBIME () YHKITHSIMH.

21.  IlpenenbHbIH nepexo]l MO 3HAKOM HENPEPHIBHOM (hyHKIIMH.

Cemectp 2
1. TlepBooOpazHas u HeompeAelneHHbI wuHTerpad. (OCHOBHBIE CBONCTBA HEOIPENEICHHBIX
MHTETPaoB.
Tabnuiia OCHOBHBIX HHTETPAJIOB.
3. 3amMeHa mnepeMeHHOHW B HeompeaeleHHOM wuHTerpane. IloaBeaenme monx auddepeHnman B
HEOIPEAEIEHHOM UHTETpae.
4.  VHTErpHUpOBaHUE IO YACTSIM.

N
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PanmonansHbie QYHKIIUY U UX UHTETPUPOBAHKE (CM. JICKIIUH).

NHTerpupoBanne uppanoHaIbHbIX BbIPAXKEHUN B IPOCTENIINX CIydyasX (CM. JIEKLIUHN).
WHuTerpupoBanne UppalOHaIbHBIX BBIPAXKEHUN C IIOMOILBIO ITOACTaHOBOK JHiiepa.
WHTerpupoBanne HEKOTOPBIX IPYIMX UPPALUOHATIBLHOCTEHN (CM. JIEKIUH).
WHTerpupoBanue TPUroOHOMETPUYECKUX (QYHKLIUH.

[Tonarue onpeneneHHoro nuTerpana. Heodoxoanmoe ycnoBue HHTETPUPYEMOCTH (DYHKITHH.
BepxHue 1 HUKHHE UHTETPAJIBHBIE CYMMBI U UX CBOMCTBa. Kputepuil HHTErpupyeMOCTH.
CBolicTBa ONpeAEIEeHHOr0 HHTErpaa.

Teopema o cpenHeMm.

CymecTBoBaHME MEPBOOOPA3HOIM OT HEMPEPHIBHOW (DYHKIIHU.

®dopmyna Hetotona — JleliGuuna.

WHTerpupoBanue 1o 4acTsM B OIPEEIIEHHOM HUHTErpase.

3aMeHa IEPEMEHHBIX B ONPEICIEHHOM HHTErpase.

HecoOcTBeHHBIN MHTErpaNl OT HEOrPAaHHUEHHON (PYHKIMH U TI0 OECKOHEYHOMY ITPOMEXKYTKY.
Teopemsl cyliecTBOBaHHSI HECOOCTBEHHBIX MHTEIPAJIOB.

Brraucnienue miomaneit miockux ¢uryp. Ilnomanb KpUBOIMHEHHOTO CETMEHTA.

Cemectp 3
®opmyna Teitnopa s GyHKINUN HECKOIBKHUX MepeMEeHHBIX. POPMBI OCTATOUHOTO CIIaraeéMoro.
JlokanbHBIN SKCTpEMYM (YHKIIMHM HECKOJIBKMX NEPEMEHHBIX, HEOOX0INMOE YCIOBUE IKCTPEMYMA,
JOCTaTOYHBIE YCIOBUS SKCTpPEMyMa.
HesHas pynkmus. Teopema o HesiBHON GyHKINU. YacTHBIE POU3BOIHBIC HEIBHOM ()YHKIIHH.
Cuctema HesiBHbIX (pyHKIMHA. Teopema o cucteme HesiBHBIX (yHKIMMA. SIkoOuaH.
VYcnoBHbI 3kcTpemyM. Heobxoanmoe ycinoBre YCIOBHOTO 3KCTpEMyMa — METOJ MHOKUTENen
Jlarpanxa. JlocTaTO4HOE yCIIOBHE YCIOBHOI'O OKCTPEMYMa.
MakcuMyM 1 MUHUMYM KBaJpaTUYHON (POpMbI Ha eAMHUYHOM chepe.
I'panuent pynknuu. Ero reomerpuueckuii cMbIci.
IToBepxHocTH ypoBHs. KacaTenbHas III0CKOCTh K IOBEPXHOCTH.
KBagpupyemocTs 1 miomaab miaockoit purypsl. [lonsarue nBoitHOro nHTerpana.
HeoOxonuMoe W nocTaTodyHoe YCJIOBHE HMHTETpUpyeMocTH. WHTerpupyemMocTbh HenpepbIBHOMN
GbyHKIIH.
CBoiicTBa IBOMHOTO MHTETpAIA.
Beruncnenne 1BOMHOrO HHTETpalla CBEIEHUEM K TIOBTOPHOMY MHTErpally.
3aMeHa NepeMEHHbIX B IBOMHOM UHTerpasie. J|BoiHOM HHTErpa B MOJIIPHBIX KOOPAUHATAX.
Beruucnenue unrerpana Ilyaccona.
Ky6upyemocts 1 006€M purypsl B TpéxMepHOM npocTpancTBe. [loHsTHE TPOHHOTO HHTErpaia.
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH U OCHOBHBIE CBOMCTBA TPOMHOI'O MHTErPaJIa.
Beruncnenue TpoiHOTO MHTErpasia B A€KapTOBBIX KOOpANHATax. [IoBTOpHBIE HHTETpaIbI.
3aMeHa TIEepeMEHHBIX B TPOWHOM UHTerpaie. TpolHOW MHTerpal B UWIMHAPUYECKUX U
chepruIecKux KOOpIMHATaX.
W3mepumocts u Mepa XKopaana gurypsl B MHOTOMEPHOM IpocTpaHcTBe. [IpumMepsl n3MepuMbIx
¢uryp.
Onpenenenne 1 OCHOBHBIE CBOMICTBA MHOIOMEPHOI'O MHTETpaIa.
Brruucnenne MmEHOromepHoro uHrerpaia. [IoBTopHble HHTETpaIbl.

Cemectp 4
OyYHKIIMOHAIBHBIE  MOCIEI0BATEIBHOCTH, paBHOMEpHass cxoaumocTb. Kputepuit  Kommm
PaBHOMEPHON CXOIUMOCTH (YHKIMOHAIHLHON MOCIEeI0BAaTENbHOCTH. HenpepbIBHOCT peenbHON
byHKIIIH.
Oynkimonanbueie psapl. [lpusnak Beliepmirpacca paBHOMEpHON CXOAUMOCTH (PYHKIIMOHAIBHOTO
psana.
WuTerpupoBanue QpyHKIIMOHAIBHBIX psaoB. JuddepennupoBanre GyHKINOHATIBHBIX PSIIOB.
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[Tonsitue cremenHoro psga. IloHsTHe BepxHero mpenena, €ro CBoWcTBa. Pagmyc u o0iacthb
CXOAMMOCTH CTETIEHHOT0 psifa. CBOMCTBA CTEIIEHHBIX PSJIOB.

Psn Teiinopa. HeoOxoaumoe M J0CTaTOYHOE YCJIOBHE pasiiokeHHs (GyHKIMHM B psan Teitnopa.
JlocTaTouHble yCIIOBHS CXOAUMOCTH psiaa Teumnopa.

Paznosxenne HEeKOTOPBIX dJIeMEHTAapHBIX PyHKIMH B psia Termopa.

[IpuMeHeHHE CTENEeHHBIX pPAAOB K MPUOIMKEHHOMY BBIUMCICHUIO 3HAYCHUU 3JIEMEHTapHBIX
(GYHKIUI ¥ HHTErpaioB.

CrpsmMiIsieMOCTh M IJIMHA TyTY KPUBOM B TPEXMEPHOM IIPOCTPAHCTBE.

Onpenenenue, TeopeMa O CYHIECTBOBAHMM M €IMHCTBEHHOCTM W OCHOBHBIE CBOMCTBa
KPUBOJIMHEWHOIO MHTErpajia 1-ro poaa.

Brruuciienne kpuBoJIMHEHHOTO HHTErpaia 1-ro poxa.

Onpenenenue, TeopeMa O CYLIECTBOBAaHMM M E€JUHCTBEHHOCTM U OCHOBHBIE CBOICTBa
KPUBOJIMHENHOI'O UHTErpaja 2-ro poja.

Boruncnenne KpuBOJIMHEWHOTrO MHTErpaja 2-ro poaa. CBsi3b ¢ KpUBOJIMHEWHBIM MHTErpajioM 1-ro
pona.

KpuBonuneliHplid WHTETpan 2-To pojaa IO TpaHMIE IUIOCKOW obnactu. Hampasnenwe obxona.
®opmyna Octporpaackoro — I'puHa.

[1nomaab MOBEPXHOCTU B IPOCTPAHCTBE.

Onpenenenue, TeopeMa O CYHIECTBOBAHMM M €IMHCTBEHHOCTM UM OCHOBHBIE CBOMCTBa
MMOBEPXHOCTHOT'O MHTErpaia 1-ro poaa.

Brruucnenune noBepxHOCTHOro UHTErpaia 1-ro pona. TenecHslid yroai.

Onpenenenue, TeopeMa O CYLIECTBOBAaHMM M E€JUHCTBEHHOCTH U OCHOBHBIE CBOICTBa
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.

Brruncnenme noBepXxHOCTHOro MHTErpana 2-ro poja. CBsi3b ¢ MOBEPXHOCTHBIM MHTETpajioM 1-ro
pona.

[loBepxHOCTHBIII MHTErpan 2-To pojaa MO rpaHule (GUrypel B TpPEXMEPHOM HPOCTPAHCTBE.
®opmyna Octporpanckoro — ["aycca.

MeToauuecKkue MaTepualjbl, oONpeacJadalomue nmpouecaypbl OeHuBaHUus 3Hal—[l/[l7], yMeHHﬁ,

HABBIKOB M (MJIM) ONBITA [IeATEJbHOCTH, XapPAKTEePU3YKIIUX 3Tanbl (POPMHUPOBAHUSA
KOMIIETeHIIMH

WroroBast olieHKa 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTY/IEHTOB M0 U3y4aeMON JUCITUTIIIUHE

cocrasisieT 100 0ayuoB

MaxkcuManbHOE KOJIMYECTBO OajlioB, KOTOPOE€ MOXKHO HaOpaTh, BBINOJHSS 3aJaHMsl Ha Kypce B

TEUEHHE OJJHOTO CEMECTpa 3a M3YyYeHHE JICKIIMOHHOTO MaTepHaja, BBIIOJIHEHHE NMPAKTHYECKHX 3aJaHud |
TeKymuii KOHTpoIb — 70 6aoB.

B paMKax OCBOCHHUA JUCHUIUIMHBI IPEAYCMOTPCHEBL: ITOATOTOBKAa KOHCIICKTOB, yCTHLIfI OITPOC, BBIITOJIHCHUE

JOMAaIIHUX SaHaHHﬁ, BBITIOJTHCHHUE KOHTPOJIBHBIX pa60T, MpaKTU4YECKasd moATrOTOBKA.

3a OTBETHI Ha BOIIPOCHI YCTHOTO OIPOca 00YyJaroIHiCs MOXeT HaOpaTh MakcuManbHO 20 OaiioB.
3a NOAroTOBKY KOHCIEKTOB 00yuaromuiicss MoxeT HaOpaTh MakcumainbHo 10 Ganos.

3a BBINOJIHEHNE KOHTPOJIBHBIX paboT oOyyaromuiicss MokeT HabpaTh MakcumainbHO 30 OamioB

3a BBINOJIHEHHE JJOMAIIHUX 3aJaHui 00yJaroImuiicss MOXeT HabpaTh MakcuMaibHO - 10 6asios.

MakcumanbHas cymMma OajlIoB, KOTOpbIE OOyYaroIIUiicsi MOXKET HaOpaTh INpH clade 3K3aMeHa,

cocrasisieT 30 0ayuIoB.

HJ’IH caadyu 3SK3aMCHa H606XOI[I/IMO BBITIOJIHUTE BCC 3aJaHUsA TCEKYIICTO KOHTPOJIA. 3HAYNMBIM
MOMCHTOM SBJISICTCS MMOKA3aTCJIb U3YUCHHUA MaTCpuraia JICKIIUM 1 BEHITIOJIHEHHE 3aJaHUi B YKa3aHHBIC CPOKHU.
Ha sx3aMeH BBEIHOCUTCS Marcpuall, H3JIaracMbIil B JICKIOUAX U paCCManI/IBaeMHﬁ Ha INPaKTUYCCKUX 3aHATHAX.

IIkaja oueHMBAHUS OTBETOB CTYACHTOB HA IK3aMeHe.

KoanuectBo Kpurepun onennBanus

0aJ1710B
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25-30 HMMeEET MECTO MOJTHOE YCBOCHHUE TEOPETUUECKOI0 U MPAKTUUECKOT0 MaTepuania; CTyACHT yMEeT
JTOKa3aTh BCE TEOPEMBI U3 JICKIIMOHHOTO Kypca U PellaeT BCe 3a1a4i U MPUMEPHI U3 MPUBEICHHBIX
3aJaHuN

19-24 MMEET MECTO OCHOBHOE yCBOEHHE TEOPETUIECKOTO M MPAKTUYECKOT0 MaTeprala; CTyJIeHT yMeeT
JTIOKa3aTh OCHOBHBIE TEOPEMBI M3 JIEKIIHOHHOTO Kypca M PellaeT OCHOBHBIE 337]a9i U TIPUMEPHI U3
MPYBEICHHBIX 3aJaHU

9-15 MMEeT MECTO 3HaHHe 0e3 JI0Ka3aTeIhCTBAa OCHOBHBIX TEOpPEM M (OPMYJ Kypca; CTYISHT yMeeT|
peliath 3a7aud M TMPUMEPbl W3 MPUBEACHHBIX 3aJaHui, SBISIOMIHECS 000OIICHHEeM 3a1ay|
IIKOJIBHOTO KypCa MATeMaTHKU

0-8 MIMEET MECTO HEYCBOCHHE OCHOBHBIX TeOpeM U (hOpMyJI Kypca; CTYICHT HE yMEET PelIaTh 3a1aun
¥ TIPUMEPBI U3 33IaHHBIX 3aIaHUH, SBJISIONIECs 0000IeHIeM 3a/1a4 MKOJIBHOTO Kypca
MaTeMaTHKH

HroroBasi mikaja oneHUBAHUS Pe3yJIbTATOB OCBOCHUsI THCIUTIMHBI.
HToroBas omeHKa MO TUCHUIUIMHE (GOPMHPYETCS U3 CYyMMBI OAJUIOB IO Pe3yabTaTaM TEKYIIETro
KOHTPOJIS U MPOMEKYTOYHOW aTTECTAllMU W BBICTABISICTCS B COOTBETCTBHH C TPUBEACHHOW HUXKE
TaOJIMLIEH.

Onenka no 100-0a,1iIbHOH cucTeMe OueHka o TpaAMIUOHHOM cHUCTeMe
81 -100 OTangHo
61 - 80 Xopo1o
41 - 60 Y 10BJIETBOPUTEIIHHO
0-40 HeynosneTBoputensHO

6. YUEBHO-METOJIMWYECKOE M PECYPCHOE OBECNEYEHME
T CTUTIIAHBI

6.1. OcHoBHas JIMTEepaTypa
1. Wnweun, B. A. Martematudeckuii ananus B 2 4.: yueOHUK aiis By30B / B. A. Unbun, B. A. CagoBHIUMIA,
b. X. CennoB. — 4-e u3g. — Mocksa : FOpaiit, 2023. — 324 c¢. — Tekcrt : anexkTpoHHbIH. — URL:
https://www.urait.ru/bcode/513351
https://www.urait.ru/bcode/513352
https://www.urait.ru/bcode/511024
2. Kyapssues, JI. JI. Kypc marematuyeckoro ananusa B 3 T.: y4eOHHK s By30B . — 6-¢ u3a. — MockBa
: FOpaiit, 2023. — Tekcer : anexktponHbIiil. — URL:
https://www.urait.ru/bcode/509770
https://www.urait.ru/bcode/510768
3. Ouxrtenronsl], .M. OCHOBBI MaTeMaTHYECKOTO aHalu3a : Y4eOHUK ais By30B. - 9-¢ uzn. - CIIO. :
Jlanb, 2019. TekcT: HEMOCPEICTBEHHbBIN

6.2. JlomoJIHUTeIbHAS JUTepaTypa

1.  baspun, U. 1. MaremaTuueckuii aHaiu3 : yueOHUK U MPAKTUKYM JJIS BY30B. — 2-¢ u31. — Mocksa :
IOpaiit, 2022. — 327 ¢c. — Texkcrt : anexkrpounsii. — URL: https://www.urait.ru/bcode/507814

2.  bynaes, B.JI. Maremaruueckuii aHanu3 : GyHKIMU OJHOW MEpeMEeHHOM: yueOHUK ais By3oB / B. JI.
bynaes, M. {. SIxy6con. - CII6. : Jlanp, 2019. - 544¢. — TekcT: HEMOCPEACTBEHHBIN

3. Jemmunosuu, b.II. CoopHUK 3a/1a4 ¥ yIpaXHEHUH 0 MaTeMaTUYECKOMY aHau3y : yuel. mocobue - 20-
e u3g. - CII6. : Jlanp, 2018. - 624c¢. — TeKCT: HEMOCPEACTBEHHBIN

4. Kanxkaesa, JI. C. MaremaTudeckuii aHanu3: TEOpHUs NpenesoB, nuddepeHnanbHOe HCUUCICHHE !

yaeOHoe mocobue 11 By30B . — 2-¢ u3a. — Mocksa : FOpaiit, 2023. — 246 ¢. — TekcT : 37eKTPOHHBINA. —
URL: https://www.urait.ru/bcode/515115
5. Keirmanos, A. M. Marematuueckuii anaym3 : yueOHoe mocooue st By30B . — Mocksa : FOpaiit, 2019.

— 607 c. — Tekcr : anekrponnsiidi. — URL: https://www.urait.ru/bcode/425244
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https://www.urait.ru/bcode/513351
https://www.urait.ru/bcode/513352
https://www.urait.ru/bcode/511024
https://www.urait.ru/bcode/509770
https://www.urait.ru/bcode/510768
https://www.urait.ru/bcode/507814
https://www.urait.ru/bcode/515115
https://www.urait.ru/bcode/425244

6. Huxwutun, A. A. Maremarudeckuii aHanu3. Y TyOJIeHHBIA KypC : YYeOHUK U MPAKTUKYM JJIS BY30B / A.
A. Hukutus, B. B. ®omuueB. — 2-¢ uzn. — Mocksa : FOpaiit, 2023. — 460 c. — TeKcCT : 37eKTPOHHBIA. —
URL: https://www.urait.ru/bcode/511175

7. Canosnanuasi, 1. B. Maremarndeckuii ananus. [Ipenen u HenpepbIBHOCT (PYHKIIMK OJHOUN TIEpEeMEHHOM
: yuebHoe nmocobue s By30B / M. B. CanoBanuas, T. H. ®omenko. — 2-¢ uzn. — Mocksa : FOpaiit, 2023. —
115 c. — Tekcr : anekrponnsrit. — URL: https://www.urait.ru/bcode/515257

8. Iarwmn, B. JI. Maremaruueckuii ananu3. ba3zoBeie moHsaTHs : yuyeOHOe mocoOue mns By3oB / B. JI.
[Marun, A. B. CoxonoB. — Mocksa : FOpaiit, 2023. — 245 c¢. — Texkcr : anexkrponnbii. — URL:
https://www.urait.ru/bcode/512337

6.3.Pecypchbl HH()OPMAIIHOHHO-TEJIEKOMMYHHUKAMOHHOI ceTu « UHTEpHET
DnekTpoHHast OMOIMOTEKa MEXaHUKO-MaTeMaTideckoro (akynprera MI'Y: http://lib.mexmat.ru/
Matemaruyeckoe Or0po: YUeOHUKH 10 MaTeMaTHYECKOMY aHaau3y: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

agprowdPE
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.METOANYECKHUE YKA3AHUS 10 OCBOEHUIO JUCHUIIJIMHbI

1. Meroanyeckre peKOMEHIAIMH 110 OPraHU3aIliK CAMOCTOSATEIBHOM paboThl GaKalaBpoB.
2. Meroauueckue peKOMEHAIMH T10 TIOANOTOBKE K IPAKTHYECKUM 3aHATHUSIM.

8. TH®OOPMALMNOHHBIE TEXHOJIOI'MU 1JIAA OCYIIECTBJIEHUSA
OBPA30OBATEJIBHOI'O TPOLECCA IO INCIUITJIMHE

JIuleH3n0HHOE MPOrpaMMHoOe ofecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanmoHHbIe CIPaBOYHbIE CHCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynbrantlmocy»

[IpodeccuonanpHpie 0a3bI TAHHBIX
fgosvo.ru — ITopran PeaepalbHLIX TOCYIaPCTBEHHEIX 00pa30BATENLHBIX CTAHIAPTOB BEICIIIETO 00pa30BaHHUsI
pravo.gov.ru - OduimansHelil HHTEPHET-TIOPTAI IPABOBON MH(OPMAIUHU
www.edu.ru — ®enepainbHsbiii moptan Poccuiickoe oOpa3zoBaHue

CB0OOIHO pacpoCTpaHsieMoe IIPOrpaMMHOE 00eCIIeYeHNEe, B TOM YUCIIE OTEUECTBEHHOTO IIPOU3BOCTBA
OMC IlIneep (g Bocipon3BeieHUsT DIEKTPOHHBIX YUeOHBIX Momyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

MarepuanbHO-TEXHHUECKOE 0OecrieueHre AUCUUIIMHBI BKIIOYaeT B ceOsi:

- y4eOHBIE ayTUTOPHH JUIA TPOBEIACHHS YUEOHBIX 3aHATHH, OCHAIIEHHBIE O00OpPYNOBAaHHMEM W TEXHUYECKHMHU
cpeacTBaMH oOydueHHs:  ydeOHOW MeOenblo, JIOCKOW, JIEMOHCTPAIMOHHBIM OOOPYAOBaHHEM, IEPCOHATHHBIMU
KOMITBIOTEPAMH, IIPOEKTOPOM;

- TIOMEIIEHHs Al CaMOCTOSITEIbHOM palOThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOM C BO3MOKHOCTBHIO
MOJIKITIOUeHHEeM K ceth «HTepHeT» M o0ecledeHrueM JIOCTyNa K DIEKTPOHHOW HH(POPMAIMOHHO-00pa3oBaTeIbHOMN
cpene.
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