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1. lesab 1 n1aHUpPyeMble Pe3yJIbTAaThbl 0CBOEHHUS M CHHIIHHBI

[{enpro OCBOEHUS TUCHIUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITCTESHITUH:

OIIK-1 Cnocobern npumenamov ¢HyHOaMeHmMAlbHble 3HAHUS, NOJYYEeHHble 8 0baacmu
MamemMamuyecKux HayK u Mexanuxku 8 npogeccuoHaIbHol 0essmeabHOCmU

OIIK-2. Cnocober paszpabamuvlieams, AHAIUUPOBAMb U GHEOPAMb MamemamuiecKue
MOoOenu 8 COBPEMEHHOU HAYKe U MEeXHUKe, IKOHOMUKE U YNPAGTIeHUU

PesynbpraramMu 0CBOCHUS AUCIHUILTUHBI SIBISIOTCS CIICTYIOIINE:

POOIIK - 1.1 3naem munogvie NOCMAHOBKU 3aA044¥ MAMEMAMUKU U MEXaHUuKuU,
Kaaccuieckue Memoovl peuleHus, meopemuyeckue OCHO8bl Memoo08 U 2SPpAHUYbl UX
NPUMEHUMOCTNU

POOIIK - 1.2 Cnocoben adanmuposamv u3gecmmuvie mMamemamuieckue memoowl OJisl
peuienus NoOCMasienHoll 3a0ayu 8 061acmu MamemMamuxku U MexaHuKu

POOIIK - 1.3 Cnocoben nposecmu peuieHue NOCMAGIEHHOU 3a0adyu 8 obnacmu
MamemMamuxy U MeXAHUKU C UCHOIb308AHUEM NOJLYYEHHbIX (DYHOAMEHMANbHbIX 3HAHUU U
ROTYYUMb Pe3yIbmam

POOIIK 2.1 — Ilposooum nouck, cO6op u cmpyKmypupo8axue/cCucmemamusayuo
uHgopmayuu no 3A0AHHLIM KpUmepusim OJisl HOCMPOEHUs MAMeMamuyeckol Mooeu,
UCnonb3yemoll 0Jisi peuleHus 3a0ayu.

POOIIK 2.2 — IIpumensiem cmanoapmuvle U munogvle 0etcmeus npu npoeeoeHuu 8cex
9MAN08 MAMeMamuyecko20 MoOeIUPoBaHUs Npu NOCMPOEHUU MaAmemMamuieckou mooenu
onpeoeneHHo20 muna

POOIIK 2.3 — Ilpumensiem nooxoovl eusyanusayuu u npeocmasieHus pe3yibmamos
MaAMemMamuyecko2o MoOeIUuposanuss Oai anpobayuu u OeMOHCmPayuu 6 6ude Omuemos,
npezenmayuii U Hay4HsvlX meKcmos

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OCBOHTH TEOPETHUYECKUI armapar 1 OCHOBHBIE METOJIbI PACCYKICHHUH U JJOKA3aTeIbCTB
B Matematuueckom ananuse (POOIIK 1.3)

— HayuuThcst mpUMeEHSTh TEOPETHYESCKHI anmapaT U METOJbI MaTEeMaTHYECKOTO aHAIIN3a
TSl pelIeH s TIPaKTUUECKUX 3a/1a4 npodeccronansHoit aestenapHoctr (POOIIK 1.2)

— CdodopmupoBarh HaBblIK pabOThl ¢ y4eOHOW U TNpPO(PECCHOHAIBHON JUTEPaTypOH,
CBSI3aHHOI C pa3NMYHBIMU pa3jenaMu MmatemaTndeckoro anaiausa (POOIIK 1.1, POOIIK 2.1)

— Pa3BUTh HaBBIK MOATOTOBKM Y4EOHBIX MAaTEPUAIOB M0 MATEMAaTHYECKON JUCIUTUIMHE B
(dopMe KOHCIIEKTa WM TUIaHa YacTH MPAaKTUYEeCKOro 3aHsATHs 1o BeiOpanHoi Teme (POOIIK 2.1,
POOIIK 2.2)

— Pa3BuTh HaBBIK MOATOTOBKM MPE3EHTAlMA M HAy4YHBIX TEKCTOB IyTeM YYacTHs B
MIOJICOTOBKE JIOTIOJIHUTEIBHBIX MAaTEPHAJIOB 10 Kypcy Matemarudeckoro anainmusa (POOITK-2.3)

3. MecTo AuCUMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIl POrpaMMbl
Jucrtunnmaa otHOcUTCs K biioky 1 «/luctiummuaa (Moxym)».
JlcuumiImHa OTHOCUTCS K 00s3aTeNIbHOM YacTH 00pa3oBaTeNbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 JUCHHUIINHE

IIepBblit cemecTp, K3aMEH
Bropoii cemectp, sx3ameH
Tperuii cemectp, IK3aMeH
UYeTBepTslli ceMecTp, IK3aMEH



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JInst yCIenmHOrO OCBOCHHUS TUCIUIUIMHBI TPEOYIOTCS KOMIETEHIINY, C(OPMHUPOBAHHBIC B
XOI€ OCBOCHMs O0Opa30BaTEIbHBIX MPOrpaMM HPEALIECTBYIOIIEIO YPOBHSA O0Opa3oBaHHUS.
HeobOxoauMo mapasiensHOe OCBOGHHE JUCHUIUIMH «ANre0pay, « AHAUINTHYECKAs T€OMETPHS»,
«AuddepennmanbHas reoMeTpHUsI».

6. SI3bIk peajnu3anuu

Pycckuit

7. O0beM TUCHHUILIHHDI

OO0mast TpyIOEeMKOCTh IUCIHUIUIMHBI cocTaBiser 29 3.e., 1 044 wacoB, W3 KOTOPBIX
aynutopHas paboTa cocraBiser 554,8 yaca:

-JIeKIuu: 256 u.

-IIpaKkTHYECKUE 3aHATHS: 256 4.

-KOHCYJIbTALUHU B MIEPHOJ TEOPETUYECKOTO 00yueHus: 25,6 4.

-KOHCYJbTAILIUU B MIEpHOA aTtTecTanuu: 17,2 4.

O0BEM CaMOCTOATENLHON pa6OTBI CTYACHTA OIIPCACIICH y‘IC6HBIM IIJIaHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

IlepBblii cemecTp

Tema 1. BBeaenne B MaTeMaTHYECKHIA aHATHM3: OTOOPAKCHHSI, TECOPHS BEIIICCTBEHHOTO
4KCila, TOYHBIE TPAHU MHOXKECTB, MOITHOCTb MHOYKECTB.

Tema 2. [Ipenen mocnenoBaTebHOCTH.

Tema 3. IIpenen u HENPEPHIBHOCTH BELIECTBEHHON (YHKLINU.

Tema 4. JluddepennmansHoe UCUUCIICHIE BENIECTBEHHON (PYHKIIMU BEIIECTBEHHOTO
apryMeHra.
Bropoii cemecTp

Tema 1. Heonpenenennsiit uurerpan. Murerpan Pumana. Yucnossle U (yHKIIMOHATBHBIE
PAIBL

Tema 2. Merpuueckue npoctpancTsa. KoMmakTHOCTS.

o n m
Tema 3. JIuddepennnansaoe ncurcienne s oroopaxenuii uz R g R

Tpernii cemecTp
Tema 1. Teopus mepst JleberaB R™ .
Tema 2. Teopus unrerpana Jlebera B R u ero npuioxeHus.
Tema 3. HesBHBIE 0TOOpa)keHUs. Y CIIOBHBIN SKCTPEMYM.

Tema 4. UnTerpan Jlebera B R™ . Teopema @yOunu. 3amMeHa IepeMEHHBIX B HHTETpaje
JleGera.

YerBepThiil ceMecTp

Tema 1. [I'magkue wmHOrooOpasus. Mepa Ha MHorooOpasuu. KpuBoInMHEHHBIH,
MOBEPXHOCTHBIN HHTErpansl 1 poaa.

Tema 2. Iuddepenunanbasie Gpopmbl. KpuBosinHeHHbIH, MTOBEPXHOCTHBIN UHTETPAIbl 2
pona. ®opmyna Crokca.

Tema 3. Pansl Telnopa u @ypsbe.

Tema 4. MHTerpansl, 3aBUcAIIME OT TapaMeTpa.

CopepxaHue KaxxJJ0l TEMbl OTPaXXEHO B IPUMEPHBIX BONPOCax K dK3aMeHy (cM.1.10).
Bo3moskHa nepecTaHOBKa TEM BHYTPH Kypca, He Hapylllarolas JOTUKY U3JI0KEeHHs] MaTepHana.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTPOJb MO OUCHUIUIMHE MPOBOJIUTCS IMyTEM MPOBENEHUS KOHTPOJBHBIX
pabot u uHAMBHUAYanbHBIX pador (POOIIK 1.2), komnokeuymor (POOIIK 1.1, POOIIK 1.3,
POOIIK 2.2), Bemonuenus goMammnux 3aganuii (POOIIK 1.2), TecTupoBaHuii B 3JEKTPOHHOM
cpene (POOIIK 1.2, POOIIK 1.3), npoBepku Hanuuusi koHcrekroB sekuuit (POOIIK 2.1), u
¢bukcupyercs B GopMe KOHTPOIHHON TOUYKH HE MEHEE OJIHOTO pa3a B CEMECTD.

[IpakTyeckas yacThb OIICHWBAETCS B TEUCHHE CEMECTpa. 3a MPAKTHKY OIEHKA CTaBSTCS
10 OCHOBHBIM T€MaM CEMECTpa MpenoaBaTeNsiMy, BEAYIIMMH MPaKTUYECKUE 3aHITHS, C YUETOM
Bcex BuaoB pabor ([3, M/3, KP, cobecenoBanusi, OTBETHl Ha 3aHSATHUH, CAMOCTOSTEIHHBIN

pa30op 3a/1ay MOBBIIICHHOH CIIOKHOCTH).
Kpurepuii olleHKM KOHTPOJIbHON PadoThbl, MHAMBUAYAJBHOIO 3aJaHUs, JOMALIHET 0

3aJaHHUsA, TECTA

HeynoBnerBoputenbHO | Y 10BIECTBOPUTEIBHO | XOPOLIO OTIU4HO

<50% 3amanwmii 50%-65% 65%-85% >85%
BBITMIOJTHEHO 3a/laHuil  BBIMIOJHEHO | 33/IaHUN  BBINOJIHEHO | 33J]aHUI BBIOJIHEHO
MPaBUIILHO MIPaBUIILHO MPaBUIILHO MPaBUIILHO

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

HpOMe)KYTOLIHaH aTrTeCTalud pealn3yeTCs IMyTEM MMPOBCACHUA DK3aMCHOB IIOCJIC

KaXa0ro ceMecrtpa.

Bomnpocsl o npakTuke (3aa4n) HalpaBiIeHbl HA OLEHKY COPMUPOBAHHOCTHU IO
unaukaTopy komnereHuuu POOIIK 1.2 (pemieHne TUIOBBIX 3a/1a4 U3 Kypca MaTeMaTHYeCKOro
aHanu3a). Bornpockl o Teopun npoBepsitoT chopmMupoBaHHOCTh o uHAMKaTopam POOIIK 1.1,
POOIIK 2.1, POOIIK 2.2, POOIIK-2.3 (3Hanue auTeparypsl o MaTeMaTHIeCKOMY aHaIIN3y,
yYMEHHUE BOCCTAHABIMBATh HEJOCTaOUIME (DAKThI U PACCYXIEHUS 10 JIUTepaType, MOATOTOBUTH
IUIaH OTBeETa) , a Takke POOIIK 1.3 (Bnagenue pyHaaMeHTaTIbHBIMY 3HAHUSIMU, BKIIIOYast
onpeeneHus, opMyIupOBKU U METOJIbI JOKA3aTEIbCTBA TEOPEM M3 Kypca MaTEMaTHUECKOT0
aHaJM3a, YMCHUE IPUMEHHUTD 3TH 3HAHHS B KOHKPETHON CUTYAIIHH).

CTyneHTsl, NOJIYYMBIIHNE IO MIPAKTHKE OLIEHKHU 3, 4, 5, 0cBOOOKIAt0TCA OT
IIPAKTUYECKON YacTu OuseTa co cBoel olleHKol. MTorosast onjeHka 3a s3K3aMeH MoJIydyaeTcsl Kak
cpeaHee apu(pMETHYECKOE OLIEHOK 3a MPAKTUKY U TEOPHIO, C OKPYTJIEHHEM B CTOPOHY OLIEHKH 32
Teoputo. Eciin ObUI C1aH KOJUIOKBUYM IO TEOPETUYECKOMY pa3/eily, BBIHOCUMOMY Ha 9K3aMEH,
TO CTYZIEHT OCBOOOXKJaeTCsl Ha SK3aMeHe OT BOIIPOCOB IO JAHHOMY pa3Jiely ¢ TOH OLIEHKOM,
Kakasi OblIa 3a KOJUIOKBUYM. B sK3aMeHaIlMoHHOM OuieTe JOKHBI IPUCYTCTBOBATH BOIPOCHI
10 NIPAKTUKE U TEOPUH 10 OCHOBHBIM IIPOIACHHBIM TEMaM.

KonngecTBo BOPOCOB 3aBUCHUT OT UX TPYAOEMKOCTH, HE 00JIee TPEX BOIIPOCOB 110
IPaKTHUKE U TPEX BOIPOCOB MO TEOPHHM. 3a KaX/Iblii BOIpoc OuiieTa JoKHa ObITh MOTy4YeHa
OLIEHKa He HUXKe Tpoiiku. OIieHKa 3a OTBET 110 TEOPUU HA IK3aMEHE HAXOAUTCS KaK Cpe/lHee
apudMeTHUecKoe OTBETOB 10 KaxkaoMy Bompocy. [Ipu criopHoit onienke 3anaéres
JIOTIOTHUTEIBHBIN BOPOC.
Kpurepuii onieHuBaHMs OTBETa Ha HK3aMeHe (Ha MOATOTOBKY U OTBET Ha DK3aMeHe OTBOAMTCS
1,5 akageMHU4ecKoro Jaca):
Kpurepuii onieHKH Bompoca Ha 9K3aMeHe (KOJJIOKBUYMe):

HeynornerBoputensHO | Y IOBIETBOPHTEILHO | XOPOIIO Ommyno

O3HAYyaeT 03Ha4YaeT 03Ha4YaeT 03Ha4YaeT
HECIIOCOOHOCTD HECITIOCOOHOCTD CIIOCOOHOCTD CIIOCOOHOCTD
CTyJeHTa CTyIEHTa TPUBECTH | CTyJAEHTA BEpHO | CTyJIGHTa  TPUBECTHU
MaTeMaTHYECKA BEPHO | JIOKa3aTeahCTBA chopMyIIIPOBAThH JI0Ka3aTeabCTBA
chopMyIUpOBAThH BEPHO pe3ynbTar U | BEpHO
OIIpEeNIeIICHUS Wi | cOPMYJIUPOBAHHBIX | MPUBECTU OTHAEIbHBIE | CHOPMYITHPOBAHHBIX




pe3yJIbTaThI, pe3yNbTaToB U | 4acTu pe3yNIbTaToB WIH
TpeOyemble B BOTIPOCE. | HEYMEHUE MPUMEHUThH | JI0KA3aTeNbCTBA WM | YMCHHE  NPUMEHUTH
chOpMyIUPOBAHHBIE | PELICHUS TpU  HE | CPOPMYIHUPOBAHHBIC
oTpeeTeHUs U | CHOCOOHOCTH OTIpeIeTICHUS u
PE3yJIbTaThI K | IOCTPOUTh pe3yNbTaThI K
KOHKpPETHOU JIOTUYECKYIO LEMOYKY | KOHKPETHOM
CUTYaIUH. JI0Ka3aTeNnbCTBa CUTYyaIluH, JieNnath
(pemienust  3a/a4M) | HEOOXOAUMEBIE
0e3 IOHOJHUTEIBHBIX | 0000IeHNS u
YKa3aHHil. BBIBOJIBI.

IIpumepHBIii IepeyeHb TEOPETHYECKUX BONIPOCOB, BLIHOCMMBIX HA IK3aMEHbI:

Cemecmp 1.

Ilepsuiii sonpoc bunema.

1.0npenenuth OCHOBHBIE ONEpallMK HaJ MHOKECTBAMU. 3amucaTh U J0Ka3aTh (OPMYIIbI
JIBOWCTBEHHOCTH Jie Moprana Juist Tpex MHOkecTB. HapucoBath k 3TUM (hopMyaM AuarpaMmbl
Benna — Diinepa.

2. Jlatp ompezeneHue cemMeiicTBa MHOXECTB, OOBEIMHEHUS U NEPECEUCHUS] MHOKECTB
cemeiictBa. [IpuBectu mpumepsl. 3anucaTh U A0Ka3aTh (HOPMYIIBI JBOMCTBEHHOCTH ¢ MopraHa
JUISl CEMENCTBA MHOKECTB.

3. Hdatp ompexneneHUEe COOTBETCTBHSI M oToOpakeHus. OmnpenenuTb oOpa3 u mpooOpas
MHO’K€eCTBa Ipu oToOpaxeHuu. CHopMyarpoBaTh U J0Ka3aTh TEOPEMY O CBOMCTBaX 00pa3oB U
pooOpa3oB MHOKECTB.

4. JlaTp ompeneneHus MHBEKINH, CIOpbeKuuu, ouekuuu. ChopMyInpoBaTh U J10Ka3aTh
Kputepuii ouexiun. [late onpenenenue odpaTHoro orodopaxenus. [Ipusectu npumep.

5. Jlate ompeneneHue KOMOO3UIUM OoTOOpakeHuil. [lpuBectu nmpuMepsl: KOMIO3UIMS
orpezeneHa, KOMIO3UIUS HE ompeerneHa. B kakux ciiydasx KOMITO3UIUS JBYX OTOOpaskeHUi
JIaeT TOXKJIECTBEHHOE OTOOpaXKeHHe

6. IlepeuncnuTh Ipynnbl aKCUOM, OMNPEECISIONINE MHOXKECTBO BELIECTBEHHBIX YHUCEI.
Hcnonp3ys akcuOMBI, 10Ka3aTh [IPaBUJIO YMHOKEHUS HEPABEHCTBA HA OTPULATEILHOE YUCIIO.

7. J1aTh onpenesieHue TOYHOM HUKHEW U TOYHOM BEPXHEN I'PAHU YUCIOBOIO MHOXKECTBA.
CdopmynnpoBaTh 1 JI0Ka3aTh TEOPEMY O CYIIECTBOBAaHMU TOUHBIX rpaHeil. [Ipusectu nmpumep.

8. JlaTp onpeneneHne NHAYKTUBHOIO TOJIMHOKECTBA BELECTBEHHBIX uncel. OnpenennTb
MHO’KECTBO HaTypasibHbIX uncend. ChopmynupoBaTh M J10Ka3aTh HPUHIUI MaTEeMaTHUYECKON
uHAykuuu. [IpuBectn mpumep ero npuMeHeHUs.

9. ChopmynupoBaTh U aokazath (opmyny bunoma HproToHa. 3ammcaTh HECKOJIBKO
CTpOK TpeyrosnbHuKa [lackans nu o0bsACHUTH, U3 KaKO GOpMYJIbI CIETYET €ro NOCTPOEHHUE.

10. Onpenennte MHOXKECTBO LIEJBIX YHMCEN KaK MOAMHOXECTBO BELIECTBEHHBIX UHCEIL.
ChopmynupoBath U J0Ka3aTh NpUHIUN Apxumena. JlaTe ornpeaeneHue menon u 1poOHON yacTu
yucia. [Ipusectu npumepsl.

11. OnpenenuTh MHOXXECTBO palMoHAIBbHBIX uucen. CdopMmyaupoBath U J0Ka3aTh
CBOMCTBO IIJIOTHOCTH PAallMOHAJIBHBIX YMCEJ BO MHOJKECTBE BELIECTBEHHBIX uMcen. lIpuBectn
IIpUMEpP NPUMEHEHHMS 3TOI0 CBOMCTBA.

12. ChopmynupoBaTh U J10Ka3aTh TEOPEMY O CYIIECTBOBAHHH apU(PMETHUECKOTO KOPHS
U3 TIOJIOKUTENBHOTO BelleCTBEHHOro 4yucia. OObsICHUTH, KaK OINpeAeNseTcs] BEUeCTBEHHAas
CTENEHb BEIIECTBEHHOT'O YUCIIA.

13. JlaTh ompeneieHUE KOHEYHOIO U CYETHOIO MHOKECTBA. JloKa3aTh, UTO MHOKECTBO
paloHaIbHBIX YUCEN CYETHO. [[puBecTu npyrue npuMepsl CYETHBIX MHOKECTB.

14. /TIaTe onpeneneHrne CUETHOTO U KOHTUHYAJIbHOIO MHOKECTBA. J{oKa3aTh, 4TO OTPE30K
[0;1] He sBnsercs CYETHBIM MHOXKECTBOM. I[IpuBecTH apyrue HpUMeEpbl KOHTHHYaTbHBIX
MHO>KECTB.

Bmopoii éonpoc 6unema.




1. Jlate ompeneneHue mpenaena 4YHCIOBOM mocienoBatenbHOCcTH. ChopMynupoBaTh H
JI0Ka3aTb TEOpEeMbl O E€AMHCTBEHHOCTH TpeAerda M  OrPaHMYEHHOCTH  CXOAsLIeHcs
nociueaoBarenbHocTU. [IpuBecTy npuMepsl.

2. late ompeneneHue OECKOHEUHO Maylol mocienoBarenbHOCTH. ChopMynMpoBaTh U
JI0Ka3aTh TEOPEMBI O CBOMCTBAaX OECKOHEYHO MAaJbIX IOCIEIOBATEIBHOCTEH M O CBSI3U 0.M.
II0CJIEI0BATEIBHOCTEN M CXOAIUX s oceoBarenbHocTel. [IpuBectu npumepsl.

3. CdopmynupoBaTh M J0Ka3zaTb TeopeMy 00 apupMETHUECKHUX JEHCTBUAX C
1ocjae10BaTeNbHOCTAMU. [IpuBecTr puMepbl MPUMEHEHHSI 3TON TEOPEMBI.

4. ChopmynupoBaTh U JI0Ka3aThb TEOPEMBI O MEpPexXoje K Mpeaeiay B HEPaBEHCTBE IS
IIOCJIEIOBATEIBHOCTE W O TpexX MOcieA0oBaTeNbHOCTAX. llpuBecTn mnpumep NIpUMEHEHHUs
TEOPEMBI O TPEX MOCIE0BATEIbHOCTSIX.

5. Jlate ompeneneHue OECKOHEYHO OOJBIION YHMCIOBOH  IOCIEIOBATEIHHOCTH.
Paccmotpets pasubie ciyuan. [Ipusectu npumepsl. ChopMyanpoBaTh M J10Ka3aTb TEOPEMY O
cBs3u 0.0. 1 0.M. IMociIe JOBaTEIbHOCTEMN.

6. JlaTp ompeneneHne MOHOTOHHOW TocienoBateibHocTu. CHopMyTupoBaTh U 10Ka3aTh
TeopeMy Bellepiirpacca 0 MOHOTOHHBIX OC/Ie0BaTeNbHOCTAX. [IpuBecTH npumep npuMeHeHus
9TOU TEOPEMBIL.

7. 3agarh NOCIENOBATENILHOCTh, Ipelesl KOTOpoi oOo3Hauaercs uepe3 e. Jlokaszarb
CXOJIMMOCTb JTOW IocienoBareapbHOCTH. l[lomyunts cimenctBus w3 3toro mpexaena. Kakas
HEOIPEeJIEHHOCTh 3/1€Ch BOSHUKAET?

8. Jlatb ompenenenue moanocienoarenbHocTd. ChopMyIHpoBaTh U JI0Ka3aTh TEOPEMY
0 CXOAMMOCTH HoJrocneaoBaTensHocTell. [IpuBecT npuMeps NPUMEHEHUs 3TOM TeOpeMBbI.

9. ChopmynupoBarhs 1 10Ka3ath jJeMMy KaHTOopa O BIOXKEHHBIX OTpE3KaxX WU TEOpeMy
Bbonbuano — Beliepiirpacca 06 orpaHMUEHHBIX [10CIE10BATEIBHOCTSX.

10. Hare ompenencHue (GpyHAaMEHTAIBbHOU mocieaoBaTenbHOCTH. ChopmynupoBath u
JI0Ka3aTh Kputepuii Ko cXoIuMOoCTH YUCIIOBBIX Mocie1oBaTenbHOCTEe!. [IpuBecTr npumepsl.

11. Jlatp onpezneneHue MpeneibHON TOUYKHA YHCIOBOTO MHOXKecTBa. ChopMynupoBaTs U
JI0Ka3aTh KpUTEpHi npenenbHoi Touku. [IpuBectu npumepsl.

12. dare onpenenenust npenena ¢pyaknun no Komm u mo [eiine. ChopmynmpoBars u
JI0Ka3aTh TeOpeMy 00 SKBUBAJIEHTHOCTH 3THX ompeneneHuil. [Ipusectu npumepsl.

13. CdopmynupoBarh M J0Ka3aTb TEOPEMbl O E€IMHCTBEHHOCTH Tipejaenia (yHKIIUH,
JIOKaJIbHOM OTpaHMYEHHOCTH, JIOKAJIbHOM COXpPAHEHMHU 3Haka (pyHKIMeH, UMerolel mpeaen, a
TaK)XKe TeopeMy O Tpex QYHKIHSIX.

14. CpopmynupoBath U J0Ka3aTh TEOPEMY O 3aMEHE NEPEMEHHON MO/ 3HAKOM Hpezena.
IIpuBectr npuMepsl IPUMEHEHHUS] 9TON TEOPEMBI.

15. ChopmynupoBaTh 1 JOKa3aTh TEOpeMy 00 apu(PMETHUECKUX OMepalnusax ¢ mpeaeaMu
¢yskuii. [IpuBecTy npumMepbl NPUMEHEHUS 3TOH TEOPEMBI.

16. Jlate ompeneneHue OECKOHEUHO Majod (YHKIMM TpU X, CTpeMsIIeMCs K Xo.
ChopmynupoBath U J0Ka3aTh TEOPEMBI O CBOMCTBAaxX OeckoHeyHO Maibix (QyHkmuil. [IpuBectn
IIPUMEPBHL.

17. Hatb ompeneneHue OECKOHEUHO OOIbIION (YHKIUH TpPU X, CTPEMSIIEMCS K Xp.
PaccmoTpets pasnuusbie ciydaun. CHopMmynnpoBaTh U JI0Ka3aTb TEOpeMy O CBsi3U 0.0. U 0.M.
¢byukuuii. [IpuBecT npumepsl.

18. Ilepeuncnuth n3BecTHBIE BaM HeompeneeHHOCTH, BO3HUKAIOIINE IPU HAXO0XKACHUN
npenenoB. ChopMyTupoBaTh U 10Ka3aTh TEOPEMBI O TOM, 4TO o000 = o, 0f/oo = 0. [IpuBectu
IIPUMEPBHL.

19. Jlatp ompeneneHne OJHOCTOPOHHHX IPENETIOB MPH X, CTPEMSIIEMCS K Xo U TIPH X,
crpemsimemcst Kk oo. ChopMynHpoBaTh M JOKa3aTb TEOPEMbl O PABEHCTBE OIHOCTOPOHHHX
npezenoB B 000X ciyyasx.

20. 3anucaTh «IepBbIil 3aMedaTeIbHbIA Mpeiea» U JoKa3aTh 3TO paBeHCTBO. [lomyuuTh
CJIEJICTBUS U3 ITOTO Ipenena.



21. 3anucarh «BTOPOH 3aMeyaTeNbHbIN NPEe» U J0Ka3aTb 3TO paBeHCTBO. IlomyunTh
CJIEICTBUS U3 HTOTO Mpenena.

23. JlaTh ompeneneHNe SKBUBAJCHTHBIX (QYHKIMA TpU X, CTpeMsSIIeMCS K Xo..
CdopmynupoBaTh U J0Ka3aTh TEOPEMBI O CBOMCTBAX 3KBUBAJIEHTHBIX (DYHKIMHA U O IPUMEHEHUN
SKBUBAICHTHBIX (DYHKIIHIA 111 HAXOXKACHUS peaeioB. [IpuBectu npumepsl.

24. JlaTe omnpenesieHne OECKOHEUYHO Majiol ()YHKIIMH TI0 CPaBHEHHIO C IPYrou GyHKIuei
npu x, crpemsmiemcs K xo. ChopMynupoBaTe U 10Ka3aTh KPUTEPUN IKBUBAICHTHBIX (DYHKITHIA.
JlaTb onpenenenue riaBHOM YacTu (YHKLUH NIPH X, cTpeMsiemMcs K xo. [IpuBectu npumepsl.

25. Jlatp ompezneneHue (hYHKIMH, OTPAaHUYEHHOW MO CPABHEHUIO C JIPYroil (QyHKIuei
npu x, crpeMsuieMcs K xo. ChopMynnpoBats U 10Ka3aTh TEOPEMY O CBSI3U IMpeJiena OTHOUICHUs
(YHKLINU C 3THUM MTOHATHEM.

26. JlaTe onpenenenne 6€CKOHEUHO Majiol ()YHKIIMH TI0 CPaBHEHHIO C IPYrou (GyHKIuen
npH X, cTpemsimemcs K +oo. [IpuBectn mpuMepsl Takux QyHKIHUH (C T0Ka3aTEIbCTBAMHU).

27. ChopmynupoBaTh M J0Ka3aTh pa3IUYHble BapUaHThl O Ipeliele MOHOTOHHOH
¢ynkuuu. [IpuBectu mpuMeps.

28. CdopmymupoBaTh ¥ J0Ka3aThb pas3ld4yHbie BapuaHThl Kputepus Komm
CylecTBOBaHMs npezena GyHkiuu. [IpuBecty npumep NpUMEHEHUS 3TOU TEOPEMBI.

Tpemuii 6onpoc 6unrema.

1. late onpeneneHue HenpepbIBHON GyHKINHU B Touke. CHopMyarpoBaTh U 10Ka3aTh
Kkputepuii I'eline HenpepbIBHOCTH (QYHKLMU B TOuKe. [IpuBecTr nmpuMepbl HENpepbIBHBIX U
pa3phIBHBIX (DYHKITHIA.

2. CdopmynupoBaTh M JOKa3aTb TEOPEMY O COXPAHEHHWU HENPEPbIBHOCTH IpU
apudmernueckux aencTBusax. [IpuBecTy npumepsl NPUMEHEHUS 3TON TEOPEMBI.

3. CchopmynupoBath U J0Ka3aTh TEOPEMBI O HEITPEPHIBHOCTU KOMITO3UIIUH HEPEPBIBHBIX
GyHKIUH 1 0 Iepexo/ie K Mpeieny 1Mo/ 3HaKOM HenpepbiBHOW (yHKImH. [IpuBecTr mpumMepsl.

4. ChopmynupoBaTh U J0Ka3aTh TEOPEMY O HENPEPHIBHOCTH MOHOTOHHOW CIOPBEKIIMU,
3aJaHHOM Ha oTpe3ke. Jloka3aTh HeNMpephIBHOCTH CTETIEHHOW M MMOKA3aTeNbHOW (YHKIMK Ha WX
00J1acTsAX ONpeeneHusl.

5. CdopmynupoBaTh W J0Ka3aTh TeopeMy Komm o TpPOMEXKYTOUHBIX 3HAYCHUSX
HenpepbIBHOM (QyHKIMM Ha oTpe3ke. Kak 3Ta Teopema HCIonb3yeTcs PU PELIEHUH HEPABEHCTB
METO/IOM MHTEPBAJIOB?

6. ChopmynupoBaTh 1 J10Ka3aTh TeopeMy Beilepimrpacca o TOCTHKEHUU TOYHBIX IpaHeil
HenpeprIBHON (yHKIMEH Ha oTpeske. [IpuBectu npumeps! GyHKIUHN, 3aJaHHBIX Ha OTPE3KE U Ha
WHTEPBAJIE.

7. CdopmynupoBaTb M JOKa3aThb TEOPEMY O CYIIECTBOBAaHUU M HENPEPHIBHOCTH
o0paTHOro OTOOpaKeHUs Uil CTPOr0 MOHOTOHHOM (yHKuuMu. HenpepblBHOCTh Kakux
JIEMEHTapHBIX  QYHKIMNA  claeayeT uX d3Tod  TeopeMbl? Jloka3aTh  HENMpEpHIBHOCTH
Jorapupmuueckoi GyHKIIMU Ha ee 00J1aCTH ONpeieIeHusl.

8. [latb ompezneneHue HENpepbIBHOW (YHKIMHU M PABHOMEPHO HENPEPHIBHON (QYyHKIUU
Ha MHOXkecTBe. [loka3zars, yeMm oTimyaroTcs 3T noHsTHs. [IpuBecTn npumepsl.

9. CdopmynupoBatb U jgoka3zatb Teopemy leiine — Kantopa o paBHOMEpHOI
HENPEPbIBHOCTH HENPEPhIBHON (YHKIIMU HA OTPE3KE.

10. Jats ompeneneHue npou3BoAHON U auddepennunana GpyHkuuu B Touke. [IpuBectu
npumep. ChopMynrpoBaTh U A0Ka3aTh TEOPEMBI O CBS3H MPOU3BOAHON U AuddepeHunana u o
HenpepbrIBHOCTH AU depeHmpyemoit GyHKINN.

11. CdopmynupoBaTh M Jl0Ka3aTb TEOPEMY O MPOU3BOJIHBIX INPH APHUPMETUUECKUX
nevctBusix. Kakue mpomsBOJHBIE W3 TAOMUIBI TOMYYAlOTCS C TMOMOIIBI0O ATOW TEOpEeMbl?
ITony4yuts ux.

12. ChopmynupoBaTh W JOKa3aTh TEOPEMY O NPOU3BOJAHONW KOMMO3UIUU (YHKIIHM.
[TpuBecTH npuMep NPUMEHEHHs STON TEOPEMBI Il KOMITO3UIIMH TPeX (PYHKITHIA.

13. ChopmynupoBath U JA0Ka3aTh TEOPEMY O MPOU3BOHON oOpaTHOU dyHKIMK. Kakue
IPOM3BOJIHBIE M3 TAOJIUIIBI OTYYAIOTCS C IOMOUIBIO 3TOM TeopeMbl? [onyduTs ux.



14. late ompeneneHusl HAKJIOHHOW M BEPTUKAIBHON aCUMNTOTHI K TpaduKy (yHKIHH.
CdopmynnpoBaTh U 10Ka3aTh TEOPEMY O HaXOXKICHUH HAKIIOHHONW aCUMITOTHI.

15. Jlatp ompenenenue K-ii mpomsBomHOW oT ¢yHKiuH B Touke. CdopmyrupoBarh
npaBuio JleOHuma uis HaxoxaeHHs K-ii MPOM3BOMHONW OT MPOM3BEACHHS ABYX (DYHKI[HIA.
3anucatb (HOpMYIIbI AJIS1 TPETHEH, YeTBEPTON MPOU3BOIHON OT MPOU3BENCHUS IBYX (PYHKLUH.

16. Jlatb omnpeneneHue TOYKH JIOKAJIBHOTO SKCTPEMyMa M CTPOTOrO JIOKaJIbHOTO
skcTpemyMa GyHkuuu. ChopMmynnpoBaTh U JoKa3aTh Teopemy Pepma u reopemy Posus.

17. ChopmynupoBaTh U JI0Ka3aTh TeopeMmy o (popMyiie KOHEUYHBIX Mpupamenuii Komm.
[Tonyunts u3 Hee PopMyITy KOHEUHBIX MpupameHuii Jlarpanxa. [IpuBectn npumep npuMeHeHUs
3TOM HOPMYIIHI.

18. CdopmynupoBare u Jaokazare Teopemy o mpaswie Jlomurtans mms ciydas 0/0.
CohopmynupoBarth TeopeMy i ciydas oofoco. I[lpuBecTH mnpuMepsl NMPUMEHEHHUS MpaBUiia
Jlonurans u ciydast, KOrja OHO HE IPUMEHUMO.

19. 3anucate MHOTOWIECH Teiopa mopsaka N st GyHKIUU B TOYKE Xo. Jloka3aTh repBoe
OIpeleNsaoNee MHOrowieH Telsopa CBOKMCTBO: COBIAJEHUE IIPOM3BOAHBIX A0 IOpsakKa N ¢
MPOU3BOIHBIMU (DYHKIIUU B TOUYKE X.

20. 3anucate MHOTOUWIeH Teiniopa mopsiaka N st GyHKIUKA B TOUKE Xo. [lokazats BTOpoe
OTIpeIeIISAIONIee CBOWCTBO, TO €CTh MONY4UTh (hopmyiy Teitiopa ¢ OCTaTOYHBIM YIEHOM B opme
Ileano.

21. CpopmynupoBaTh U J0Ka3aTh TeopeMy o popmyne Telimopa ¢ OCTaATOUYHBIM YJICHOM B
¢dopme Jlarpanxa. [IpuBecTy npumMep NpuMEHEHUsI 3TOU TEOPEMBI.

22. Tlonyuuth pasnoxkeHuss mo ¢dopmyne MakjaopeHa MATH OCHOBHBIX OECKOHEYHO
Qg epeHIIpyeMbIX (yHKITHIA.

23. CdopmynupoBaTh U JOKa3aThb TEOpPEeMy O CBSI3M 3HAaKM IPOU3BOJHON ¢
MOHOTOHHOCTBIO (DYHKIIMH, a TaK)Ke IEepPBOE JOCTATOYHOE YCIOBHE 3KcTpemyMma. [IpuBectn
puMep.

24. ChopMynupoBaTh U JOKa3aTh BTOPOE JIOCTATOYHOE YCIIOBUE dKcTpemyMma. [IpuBectn
pUMep NPUMEHEHHS 3TON TEOPEMBI.

25. Jlate ompeneneHue BBINYKJIOW BBepX [BHM3] (yHKOMM Ha UWHTEpBaJe.
CdopmynupoBaTh U JOKa3aTb TEOPEMY O CBSI3M HaNpaBlEHUS BBIMYKIOCTH W BTOPOM
npousBogHON (yHKMuU. [IpuBecTu npumep.

26. [arp ompeneneHue Touku mneperu6a ¢yHkuuu. CdopMmynupoBaTb U J10Ka3aTh
TEOpEMY O HalpaBICHUM BBINTYKIOCTH M KacaTelnbHOW K rpaduky ¢yHknuu. OnucaTh
reOMETPUYECKUI CMBICT TOUKH Meperuoa.

27. ChopMynupoBaTh M J0Ka3aTh TEOPEMbI O HENPEPHIBHOCTU U AUPPEpEeHINPOBAHUN
napamMeTpuuecku 3aiaHHod ¢yHkuuu. [lomyuuts GopMyny A BTOpOil MPOU3BOAHON B 3TOM
cinyyae. [IpuBectu npumep.

Cemecmp 2.

Ilepesuviii onpoc bunema.

1. Omnpenenenue nepBooOpa3HOM A (GYHKUMH Ha OTpe3ke. TeopemMa O pa3HOCTH
nepBooOpa3Hbix.  CBoiicTBa  mepBooOpa3zHbIXx. Tabmuia  MepBOOOPa3HBIX  OCHOBHBIX
3JIEMEHTAPHBIX QYHKIUH.

2. Teopema 00 UHTETPUPOBAHUHM IIOJCTAHOBKOM. 3aMeHa TIEpPEMEHHON B
HeolpeaeneHHoM unrerpaie. Ilpumepsr.

3. Teopema 00 uHTErpHpoBaHUM O yacTsAM. [Ipumep peKyppeHTHON HHTErpanbHOMN
dopmynbl. [IpuMep HUKIMUECKOTo HHTETpaa.

4. WurterpupoBaHue APOOHO-pAIMOHANBHBIX (yHKIHUI. Omnucatb METONA, MPUBECTH
IpUMep.

5. Wurerpanbubie cymmbl Pumana u J[lapOy. Omnpenenenue wunTerpana Pumana.
Heo6xoaumoe ycnosue unrerpupyemoctu. CBoiictBa cymm JlapOy.



6. Teopema o0 CyIIeCTBOBaHMM HHTerpaja PumaHa OT HeENpephlBHOM (QYHKIMU Ha
otpeske. [IpuMep BeIumcIeHHUs MHTEerpaia PuMana oT HempepblBHOW (QyHKIMU 0e3 (GopMyIbl
Heiorona — JleliOauna.

7. NHTerpan ¢ nepeMeHHbIM BEpXHUM MPEIEIOM U IepBo0Opa3Hasi GyHKIIMH Ha OTpe3Ke.
®opmyna HetoTona-JleiiOnuma.

8. YucnoBoi psa, 4YaCTHUHBIE CYMMBI psga, HEOOXOAMMOE YCIOBHE CXOAMMOCTH
quciaoBoro psaa. CBolicTBa 0CTaTKOB YMCI0BOrO psaa. [Ipumepsl cxoadmuxcst psaoB.

9. Kputepuii Komm cxogumoctu unciioBoro psaa. [Ipumepsl TeopeM, B 10Ka3aTeIbCTBE
KOTOPBIX IPUMEHsETCs KpuTepuil Komm.

10. IlepBbIit 1 BTOPO MPU3HAKU CPAaBHEHUS IS PSIIOB C HEOTPUILIATEILHBIMU YICHAMH.
[TpumMepsl: Koraa 3TH NPU3HAKY IPUMEHUMBI, @ KOTa — HE IPUMEHUMBI.

11. Ilpu3naku Jamambepa u Komm cX0aUMOCTH PSJIOB C HEOTPHUIATSIPHBIMUA YJICHAMH.
[Tpumepsl UX IpPUMEHEHUS.

12. HWHrerpanbHbIi MpU3HAK CXOJUMOCTH Ui PSIIOB C HEOTPULIATEIBHBIMHU YJICHAMHU.
Cxo1uMOoCTh 0000IIIEHHOTO TAPMOHUYECKOTO Psiia.

13. AGcomnroTHas U yclIOBHAs CXOJUMOCTh YHUCIIOBOTO psana. Teopema o mepecTaHOBKax
YIEHOB a0COJIFOTHO CXOSILErocs psija.

14. AGcomtoTHas U YCIOBHAs CXOAMMOCTH YHCIOBOTO psaa. Teopema o Impou3BeeHUU
a0COIOTHO CXOJSIINXCS PSIOB.

15. Ipusnak JleiiOHuma cXxoauMOCTU 3HaKodepeayrommxcs psaoB. OreHka ocTaTka
psiaa, yAOBIETBOPSIONIETO NMpU3HaKy JlelOHuma.

16. TIlpusnak Jlupuxie cXoquMOCTH 3HaKOMIEPEMEHHOT 0 psiia. Pazobpats mpumep.

17. llpusnak AOenss CXOAMMOCTH 3HaKolepeMeHHoro psaa. Ilpumepsl psnos,
CXOJSIIMXCS TIO TpU3HAKy AOes.

18. Teopema Pumana o nmepecTtaHoBKax 4JIEHOB YCIOBHO cxojsuierocs psaa. Ilpusectu
MpPUMEp CXOMSILErocs psiia, KOTOPBINA MOCIe MePEeCTAHOBKU CTAHOBUTCS PACXOSAIIIMCSL.

19. IloToueynass u paBHOMEpHAs CXOAUMOCTh (PYHKIIMOHAJIBHBIX MOCIIEI0BATEIHHOCTEH.
[IpuBenure npUMEpsl PABHOMEPHO U HEPABHOMEPHO CXOIAMIMXCA  (DYHKIMOHAIBHBIX
IIOCJIEI0BATEIbHOCTEN.

20. Teopema 0 paBHOMEpPHOM Mpefesie MOCIeA0BATeIbHOCTH HEMPEPHIBHBIX (YHKITHM.
Teopema 0 HOYWIEHHOM UHTETPUPOBAHUH (DYHKIIMOHAILHOM MOCIIEI0BATEIbHOCTH.

21. Teopembl 0 NOWICHHOM UHTETPUPOBAHUM U U PEepeHIIMPOBAHNN HYHKIIMOHATBHON
IIOCJIEIOBATEIbHOCTH. [IpuBeCTH IpUMep NPUMEHEHUS OAHON U3 TEOPEM.

22. TloroueuyHas M paBHOMEpHAs CXOJUMOCTh (YHKIMOHAIBHOrO psaa. I[lpu3Hak
Beiiepmrpacca paBHOMEPHOI CXOIUMOCTH (PYHKLIIMOHAIBHOTO pAJa.

23. Ilpusznak Jlupuxie paBHOMEPHOH cXoAMMOCTH (pyHKIMOHaJIBHOTO psna. PazoOpath
puMep.

24. Tlpuznak AGens paBHOMEPHOW CXOIUMOCTH (yHKIMOHaJIbHOrO psaa. [IpuBenute
pUMep psJia, KOTOPbIN CXOAUTCS PABHOMEPHO Ha OTpE3Ke Mo Mpu3Haky Ales.

25. Teopembl O MOYIEHHOM UHTETPUPOBAHUU U TU(PHEpEeHIIMPOBAHNN (HYHKIIMOHATIBHOTO
psna. [IpuBecTu npuMepsl NPUMEHEHUS ITUX TEOPEM.

Bmopoii sonpoc bunema

1. Jluneitnoe otobpakenue A:R™ — R", ero marpuua. JlokasaTh cylecTBOBaHHE
HOPMBI oniepaTopa 4 ||A|| =sup {|| A(X)|| , ||X|| <lxe R”} Y paBHOMEPHYIO HEIIPEPhIBHOCTh
OTOOpaKEeHHS A.

2. OTobpaxeHue, 6ECKOHEYHO Majoe 110 CPAaBHEHUIO C IPYTMM OTOOpaskeHHEeM IpU
X —> Xp . Hate onpenenenue, chopMyIHupoBaTh KpUTEPUiA 0(||x — X0||), X—Xp-

3. Onpenenenne nuddepeHimana oToopakeHrs B TOUKe. TeopeMa 0 HEMPEephIBHOCTH

muddepentmpyemoit pynkimu. [pumepst auddepentmpyeMsix 1 He 1upPepeHInpyEeMbIX
OTOOpaKeHUH.



4. TeopeMbl 0 MOKOMIIOHEHTHOI HENIPEPHIBHOCTH ¥ TOKOMIIOHEHTHOMN
nuddepenmupyemoctu orodpaxkenuii f :G —R",G cR™ . [IpuBecTy mpuMepsl.

5. Onpenenenue 4acTHOM mpoussoaHoi otoopaxkenus f :G —R",GcR™ B Touxe.

CBsI3b CyIIECTBOBAHUS YAaCTHOM MPOU3BOAHBIX U AU epeHImaia.

6. Teopema o nudpepeHunpoBaHUN KOMIO3UIIMH 0TOOpaXkeHui. M iess ”HBapUaHTHOCTH
¢dopmsl iepBoro auddepennuana. [lpuect npumepsl.

7. Teopema o nuddepeHnrpoBanun 00paTHOro oToOpakeHus. Marpuia SIko6u u
sskoOuaH o0patHoro orodpakenus. [IpuBectu mpumep.

8. ®opMyIbl KOHEUHBIX MPUpPAIICHHUH 17151 oToOpaskeHuid. [loka3aTe paznuure MexIy

caydasmu f:G >R GcR"u f:G->R",Gc<cR".
9. IIpousBoaHas no HanpasieHuro u rpagueHT pyrkuun f :G - R,G < R™ B Touke
Xy € G . CBoiicTBa rpanuenTa. KacarenbHas m10cKocTh K rpaduky GpyHKIUH
f:G—>R,GcR"™ BTouKe (Xo; F (X))

10. YactHas npou3BoIHast BTOPOTO U BBICIIUX MNOPSAAKOB. TeopeMa 0 paBeHCTBE
CMeIaHHbIX Tpou3BoaHBIX. [IpuBectu npumep. Auddepennnan BToporo mopsaka s

f:G>R,GcR™.
11. ®opmyina Teisiopa 11 BelECTBEHHONW (QDYHKIIMN HECKOJIBKHUX MEPEMEHHBIX.
Teopemsl 0 popmysne Telnopa ¢ ocrarounbM uieHoM B opme Jlarpanxka u B popme Ileano.

12. Touku noKanbHOrO 9KcTpeMyMa otobpaxenus f :G —R,G < R™. Ilepsoe

HE00X0/IMMOE YCIIOBUE SKCTPEMYMA.
13. KBanparnunsie popmel. Tumsr kBagpatuaHbeix Gopm. Bropoe HeoOxomumoe ycinoBue

skcrpemyma Gynkuun f :G > R,GcR™.

14. JlocTaTo4HbIe YCIOBHS CTPOTOTO JOKAJIHHOTO IKCTPEMyMa OTOOpaKEeHHUs
f :G—>R,GcR™. Kpurepuii Cunsectpa. [Ipusectu mpumep.

15. Onpenenenue HesiBHOM QyHkuuu f :U(Xy,8) > U(Yy,€), Xg € R, Yy € R, 3aganHoi
yenosueM F(X,y) =0 B okpectHOCTH TOUKH (Xg; Yo ) € R? . TIpHBeCTH [IPUMEpDL.

16. Onpenenenne Hessrol ynximu f :U(X,,8) > U(Yg,€), X € R", Yy, € R, 3anannoi
yenosuem F(X,y) =0 B okpectHocTr ToukH (Xg; Yo ) € R"™™ . Tpusectn npumepsr.

17. Teopema 0 CyLIECTBOBAaHUHM W €IMHCTBEHHOCTH HEMPEPHIBHOM HESIBHON (YHKLIUU B
OKPEeCTHOCTH TOUKH (Xo; Yo ) € RR?. TIpuBecTH CBOH mpuMep NPHMEHEHHS STOH TEOPEMBI.

18. Teopema o quddepeHIpyeMoCcTH HEIBHON (PYHKIIMH B OKPECTHOCTH TOUKU
(Xo; yo) eR?. ITpuBectH cBoil mpuMep HaxoxaeHUs TuddepeHana HesBHOM QyHKIMH.

19. Teopema 0 cyleCTBOBaHUH, €AMHCTBEHHOCTH, HETIPEPHIBHOCTH U
anbGepeHIIPYEeMOCTH HesIBHOI (YHKIIMH B OKPECTHOCTH TOUKH (Xo; Yo ) € R™? . Ipusectn

CBOM IpUMeEp MPUMEHEHHUS ITOH TEOPEMBI.
20. Teopema o cyliecTBOBaHNH, €IUHCTBEHHOCTH U AU(PHEPEHIUPYEMOCTH HESIBHON

YHKLHH B OKPECTHOCTH TOUKH (Xo; Yo) € R™™™ . TIpuBecTr CBOI IpUMep IpUMEHEHHUS STOi

TEOPEMBI.
21. Teopema 0 JOKaJIbLHOM CYIIECTBOBAHUE U JUPPEepEeHIIUPYEMOCTH 0OPaTHOTO
otoOpaxenus. [IpuBecT cBOi mprUMep MPUMEHEHHS 3TOI TEOPEMBI.

Cemecmp 3.
Ilepswiti sonpoc burema.



n
1. Mepa Jlebera Opyca U OTKPBITOTO MHOXKECTBA B R™. JTokazare curma-anmuTiBHOCTH
. n
oTobpaxkeHns Mepbl JleGera Ha ceMeliCTBE OTKPHITHIX MHOXKECTB B R

n .
2. Buemnss Mepa MHOxkecTBa B R . JloKa3aTh TEOPEMY O CUETHON TIONYaJITATHBHOCTH
BHEIIIHEH MEpBI.

Rn

3. I/IBMGpI/IMBIe 110 .He6el“y MHO>XECTBA B . HOKa?)aTB HU3MCPUMOCTDb OTKPBITBIX H
n

3aMKHYTbIX MHOKCCTB B R .

n
4. TToka3aTh, 4TO COBOKYITHOCTh BCEX M3MepHMBIX 110 JleGery MHoxkecTB B R o6pasyer
cUrMa-anreopy.

5. ChopmynupoBath u J0Ka3aTh KpUTepuil u3mepumoro mno Jlebery MHOXKecTBa B Rn,
UCTIONIB3YIONIHNI 3aMKHYTBIE MHOYKECTBA.

6. CdopmynupoBaTh U J0Ka3aTh cBoWcTBa Mepbl JleOera: curma-aJIuTUBHOCTD,
MOJTHOTA, PETYIISIPHOCTb.

7.  CdopmynupoBaTb M JI0Ka3aThb TEOpeMy O CTpyKType usMepumoro mo JleGery

wmHOKecTBa B R

8. CdopmynupoBars TeopeMy 00 HWHBapuaHTHOCTH Mepbl JleGera OTHOCHTENBHO
uzomeTpuu. [IpuBectu mpuMepsl M30METPU U TIOKa3aTh, KaK IPUMEHSETCS 3Ta TeopeMa.

9. latp ompeneneHne curma-aiareopsl MHOKECTB. C(OpMyYIHpPOBATh U JOKA3aTh TEOPEMY
0 MepeceueHuu ceMeiicTBa curma-anreop. Paccmotpets npuMep: OopeseBckas curma-aireopa.

10. CdopmynupoBaTh  ompeAeneHHe W J0Ka3aTh  CBOWCTBA  MPOW3BOJBHOU
HEOTPUIATENILHON MEPBI, B TOM YHCIIE TEOPEMY O HETIPEPHIBHOCTU MEPHI.

11. Harp ompeneneHue u3MepuMoil (yHKIHMH, J0Ka3aTh TeopeMy OO0 YCIOBHSX,
SKBUBAJICHTHBIX U3MEPUMOCTH, U ciencTBue u3 He€. [IpuBecT npumep Hen3Mepumoil QyHKIUH.

12. [okazate wusMmMepumocTh SUpP, Inf, mpexena mociaemoBaTEeIbHOCTH H3MEPUMBIX
byHKIHIA.

13. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY O H3MEPUMOCTH KOMITO3UIUU (DYHKIIHH.
CdopmynnpoBaTh U 1I0Ka3aTh CIEICTBUS: U3MEPUMOCTD MTPHU apU(PMETHUECKUX JICHCTBUAX.

14. [latp ompeneneHue npoctoil ¢yHKIMM, MHTErpana Jlebera oT mpocToi (QyHKIMH.
ChopmynupoBaTh M J10Ka3aThb CBOMCTBA 3TOT0 MHTErpajia, B TOM 4YHCJIE TEOpPEMYy O CUETHOM
aJIMTUBHOCTH MHTErpaia OT MPOCTON PyHKIIHH.

15. Jloka3zaTh TeOpeMbl 00 MHTErpajie OT CyMMbl HEOTPULIATEIbHBIX MPOCTHIX (GYHKLIUN U
0 MOHOTOHHOCTH MHTETpajia OT HEOTPUIATEIbHBIX IPOCTHIX (PYHKIINM.

16. late onpenenenue unterpana Jlebera oT HEOTpULATETbHON M3MEPUMON (DYHKIIMH.
CdopmynupoBath U 0Ka3aTh €r0 CBOMCTBRA.

17. ChopmynupoBaTe U J0KazaTb Teopemy b. JleBu 0 MOHOTOHHON CXOTUMOCTH.
IIpuBectr mpuMepsl IPUMEHEHHUS] 9TON TEOPEMBI.

18. CdopmynupoBath M Jl0Ka3aTb TEOpeMbl 00 MHTETPHUPYEMOCTH CYMMBI M psla
M3MEPUMBIX HEOTPULIATENbHBIX (PYHKIINH.

19. ChopmynupoBath U A0Ka3aTh TEOPEMbI O CUETHOW AJUTHUBHOCTH HHTErpaja U O
HYJIEBOM HHTErpaje OT HeoTpuuareiabHoW (QyHkuuu. IIpuBecTu mpumepbl NPUMEHEHHUS 3THUX
TEOpEM.

20. Jlate ompenenenue uHTerpana Jlebera ot usmepumoin QyHkuuu. OmnpenenuTsb
cymmupyemble ¢yHkuuu. ChopMynupoBaTh M JI0Ka3aThb TEOPEMbl O CBA3M MHTErpajia ot
(GYHKIIMHM U UHTErpaa oT €€ MOJyJIS.

21. CdopmynupoBaTh M J0Ka3aTb TEOPEMbl O MOHOTOHHOCTH uHTerpaia JleGera,
MHTETPUPOBAHUU 110 TOJIMHOKECTBY, O Ma’KOPaHTE.

22. ChopmynupoBaTh U J0Ka3aTh TEOPEMbI O CUETHOW aJIUTUBHOCTH M aOCOIIOTHOM
HENpephIBHOCTH HHTErpasa Jlebera.

23. ChopmynupoBaTh 1 JOKa3aTh TEOPEMY O JTUHEHHOCTH UHTerpaa Jlebera.



24. CdopmynupoBaTh U J0Ka3aTb TeopeMmy Jlebera o MakopupyemMoill CXOAMMOCTH.
[TpuBectu npumep ee NpUMEHEHUS.

25. Jlatb ompeAeleHHE OSKBHBAJCHTHBIX (PaBHBIX MOYTH BCIOAY) (DYHKIIHIA.
CdopmynupoBath U J0Ka3aTh cBOMCTBA Takux (pynkmuii. Kakue Teopemslr 00 naTerpane Jlebera
MOYHO C(OPMYIIUPOBATH C MOHATUEM «IIOYTH BCIOILY»?

26. ChopmynupoBath W JI0Ka3aTh Kpurepuii Jlebera wmHTErpupyeMocTd (DYHKIIUH TI0
Pumany Ha oTpe3ke NpsMON.

27. ChopMmynupoBaTh U JOKa3aTh TEOPEMY O CBs3M HHTerpanioB Pumana u JleGera Ha
OTpE3Ke.

28. CdopmynupoBaTh W J0Ka3aTh CBOMCTBa HHTErpaja C IEPEeMEHHBIM BEPXHUM
npeznenoM u Gpopmyny Herorona-JleitGnuma.

29. CdhopmynupoBath U JOKa3aThb TEOPEMbl O 3aMEHE IMEPEMEHHON B OIpe/IeJICHHOM
UHTErpaje U 00 UHTETPUPOBAHUH T10 YACTSIM.

30. ChopmynupoBaTh U JI0Ka3aTh MHEPBYIO TEOPEMY O CpeOHEM [UIsi HWHTerpaiga Ha
OTpE3KE U CJEJICTBUS U3 HEE.

31. CdopmynupoBarh TeopeMmy o (opmynax bonns. JlokazaTh €€ B OJHOM ciydae.
[TpuBecTH reOMETPHUSCKHIA CMBICI 3THX (POPMYIL.

32. [okazaTh TeopeMy 00 HUHTerpaiibHON (opme ocraTouHoro wieHa B Qopmyse
Tewmopa.

33. JaTth ompeaeneHre HECOOCTBEHHOT'O MHTErpalia MmepBoro u BToporo pona. [Ipusectu
IPUMEPHI CXOJALINXCS U PACXOJAIIMXCS UHTETPATIOB.

34. AGcomoTHasi CXOIMMOCTh HECOOCTBEHHOT0 MHTerpaia. /[okazaTe TeopeMy O CBS3H C
uHTerpaiom Jlebera u Ma>KOpaHTHBIN MPU3HAK a0COTIOTHON CXOAMMOCTH.

35. CdopmynupoBaTh u Jd0KazaTh mnpuszHaku Jupuxie u AOenst CXOIUMOCTH
HecoOCTBEeHHOTro nHTerpana. [lpusectu npuMepsl UX NPUMEHEHUS.

Bmopoti éonpoc burema

1. ChopmynupoBaTs TeOpeMy O HEIBHOM 0TOOpakeHuH. [IpuBecTH mpumepsl.

2. ChopmynupoBath U 1I0Ka3aTh TEOPEMY O JIOKAJIbHOW 00PaTUMOCTH OTOOPaKEHUSI.
CdopmynupoBaTh U TI0Ka3aTh MPUHIIAIT COXPAHCHUS 00JIACTH.

3. ate aBa onpenencHus auddeomopdusma: 1) 63 ucnonp3zoBaHus skoOuana, 2) ¢
UCIoJIb30BaHue sikoouana. [Ipusectu npumeps! guddeomoppuszMoB u He Tupdheomophu3MoB
HECKOJIbKUX MTEPEMEHHBIX.

4. Jlatb onpeielieHne 3aBUCUMbIX U HE3aBUCHUMBIX cucTeM (pyHkuuid. [Ipusectu
npuMepbl. ChopMynupoBaTh U J0Ka3aTh TEOPEMY O HEOOXOAUMOM YCIOBUU 3aBUCUMOCTH U
CJIEJICTBUSI.

5. JlaTb omnpe/eneHre 3aBUCUMBIX U He3aBUCUMBIX cucteM QyHKuui. ChopMmynupoBarthb
TEOPEMY O JIOCTAaTOYHBIX YCIOBUSAX JIOKATbHOM HE3aBUCUMOCTU U 3aBUcUMOcCTH. [IpuBectu
CXEMY J10Ka3aTeIbCTBa.

6. JlaTb onpeneneHre ycaoBHOro skcTpemyMa. Onucarh nNpsiMoid METOJT HaX 0K JIEHUS
ycIoBHOTO dkcTpemyMma. [IpuBectu mpumepst: 1) npsiMmoit metoa paboTaer, 2) mpsiMOi METOJ He
paboraer.

7. Onucath MetoA Jlarpanka HaXOXAEHUS YCIOBHOTO dKkcTpemyMa. ChopmynupoBaTs U
JI0Ka3aTh TEOPEMY HEOOXOJUMBIX YCIOBUAX YCIOBHOIO 3KcTpemyma. ChopMyInpoBaTh TEOpEMY
0 JIOCTaTOYHBIX YCIOBHSIX YCIOBHOTO SKCTPEMYMaA.

8. Jlath onpenenenue ceuenus MHoxkectsa B R" . Chopmynupopars TeopeMy o
CEUEHHUAX U3MEPUMOro MHOecTBa. Onucath 3Tansl J0Ka3arenabcTBa. PazoOpars stam, rae
MOSIBIISIETCS «IIOYTH BCIOAY». JloKa3aTh MOCIEIHNAN ATall.

9. CpopmynupoBaTh U 10Ka3aTh TEOPEMBI O U3MEPUMOCTH U MEpE JIEKapTOBOIO
NpOM3BEACHUS U 0 noarpaduke usmepumoit pynkuuu. [IpuBectu npumep HaXOXKAECHUS MEPHI
noarpaduka.

10. Copmyinposats 1 nokasars Teopemy DyOunn mist pynkuun f 1 RPT —[0;400].
[TpuBecTu BTOPYI0, CAMMETPUYHYIO, GOopMyIupoBKy. [IpuBectu npumep.



11. Chopmynuposats u sokasars Teopemy Pyounu st pynkiun f : RPTY — [—o0;+00].
I[IpuBeCTH BTOPYIO, CAMMETPUYHYIO, hOPMYITHPOBKY. IIpUBECTH NpHUMeEp.
12. CopmynnpoBats 1 nokasare Teopemy DyOunn must Gpyskuun f @ A—[—o0;+0] .

[IpuBecTu BTOpyI0, CHMMETPpUYHYIO, GopMynupoBky. [IpuBectu npumep.

13. ats onpenenenne nuddeomopduzma. ChopMynnpoBaTh 1 J0Ka3aTh TEOPEMY O
JOKaJIbHOM pazioxenuu aupdeomopduzma. ChopmynrpoBars Apyrue pe3yiabTaThl O
nuddeomoppuzMax: H3MEPUMOCTh Py p , MEpPA IIPOOOPa3a HYJILMEPHOIO MHOKECTBA IPH

muddeomopdusme.

14. ChopmynupoBath TeOpeMy O 3aMEHE IepeMeHHol B nHTerpaie Jlebera. Jlokazate eé
JUISL XapaKTepUCTUUYECKON (pyHKIMHU Opyca U OTAeNbHBIX BUIOB JH(PeoMopPU3MOB.

15. ChopmynupoBath TeOpeMy O 3aMeHe IepeMeHHOl B nHTerpaie Jlebera.
CdhopmynupoBath U 10Ka3aTh TEOPEMY O PEIYKIIMU K HEOTPUIATEIBHON PYHKIIUH U
OTPaHUYEHHOMY MHOXKECTBY.

16. ChopmynupoBaTh TE€OpeMy O 3aMeHe NepeMeHHo B nHTerpaie Jledera.
CdopmynnpoBaTh U 1I0Ka3aTh TEOPEMY O pEAYKIHMH MPpH pazioxkeHuu nuddeomopduszma Ha
KOMTO3UINIO A HeoMopPr3MOB.

17. Jate onpenenenue crynenyatoi GyHkiuu. ChopMynupoBaTh JEMMBI O
NpUOJIMKEHUH TIPOCTON ¥ M3MEPUMON (QYHKITUH CTyIeHYaThIMU QyHKIUAME. [10sICHUTB poib
3THUX JIEMM B JI0Ka3aTeIbCTBE TEOPEMBI O 3aMEHE.

18. ChopmynupoBath TeOpeMy O 3aMeHe NepeMeHHOM B nHTerpane Jlebdera.
CdopmynnpoBaTh U I0Ka3aTh TEOPEMY O PEAYKIIMH K XapaKTepUCTHUECKON (yHKIMH Opyca.

19. ChopmynupoBath TeOpeMy 0 3aMeHe repeMeHHo B nnterpaie Jlebera. Jloka3ats
3Ty TEOpEMY JUISl XapaKTepUCTHUeCKON (YHKIUU Opyca MHAYKLIKEH TT0 pa3MEpPHOCTH
IPOCTPAHCTBA.

20. CopmynupoBaTh TeOpeMy O 3aMeHe epeMeHHol B nHTerpaie Jlebera.
CdopmynupoBaTh U T0Ka3aTh 0000IEHUS ITON TEOPEMEI.

21. CopmynupoBaTh U J0oKa3aTh CIEACTBUS TEOPEMBI O 3aMEHe: Mepa 00paza
MHOXecTBa npu auddeomopdrzme, reoMeTpUIecKii CMBICH IKOOHaHa.

22. ChopmynupoBaTh TEOpeMY O 3aMeHE TIepeMeHHO B uHTerpaie Jlebera. Paccmotpers
IIPUMEPEI C UCTIONB30BAHUEM TOJISIPHOM U CPepUIecKOil CHCTEM KOOPAUHAT.

23. ChopmynupoBaTh TEOpEeMy O 3aMeHe NepeMeHHol B uHterpane Jlebera. Paccmorpers
IpPUMEDP C MCIIOJIb30BaHHEM HECTAaHIAPTHOM 3aMEHBI IEPEMEHHBIX /IS IBYX NIEPEMEHHBIX.

Cemecmp 4.

Ilepswiii sonpoc burema

1. Mmuoroo0Opasue 6e3 kpas. OnpeneiaeHue U NpuUMepbl: OTKPHITbIE MHOXKECTBA, IpadUKu
HENpepbIBHBIX OTOOpaKeHUH, KPUBbIE U MOBEPXHOCTH 2-TO MOPSAJKA, TOP, BUHTOBAS

3
nuHAS B ipocTpancTBe R u ap.

Kapts! u atnacer MmHOTOOOpasus 6e3 kpasi. OnpeneneHre u mpocThie TPUMEPHI.

3. Kapra, mnopoxpamomas TONSpHBIE KOOPAWHATHI Ha  MJOCKocTU.  KapTsl,

N

3
MOPOKAAOIINEC NUINHAPUICCKUEC U Cq)equeCKHe KOOpAWHATHI B IPOCTPAHCTBE R .

[Tpumeps! kapT Ha cdepe MPoCcTpaHCTBA R®,

Mmuoroo6pasue ¢ kpaem. Kpaii MHorooGpasus. Kaptel u arnmacel MHOrooopasus c
kpaeM. OnpesieneHns u NIpuMephl.

6. T'manmkwe KapThl, aTiIackl © MHOTOOOpa3ust. OnpeaeseHus: U MPUMEPEHI.

Oynkius nepexona. OnpeneneHue U npumepsl. Teopema o pyHKIUHU nepexosa.

8. KacarempHOe  MpOCTPaHCTBO K  TIJagkoMy  MHoroobOpasmro. KacarempHoe
NPOCTPAHCTBO K TIpaduKy HENpephlBHO UG PEpEeHIIMPYEMOro OTOOpaKeHHS

o s

~
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TeopeMa © MOBEPXHOCTH ypoBHS OTOGpakeHmss :GoR™, GeR", 1<m<n.
KacaTenbHOe MpoCTpaHCTBO K MOBEPXHOCTH YpOBHS. [Ipumepsi.

[Ipsimoe onpenenenue AIUHBI IIaAKOW KpuBOU. [Ipumepsl.

Omnpenenenne Mepbl Jlebera Ha TIagKOM  MHOTOOOpa3sHM  MPOU3BOIBHOMN
pa3MepHOCTH.

n
JInuHa Aayru TiIaikoil KpUBOW B MPOCTPAHCTBE R™, JnmuHa rpaduka oroOpaskeHus

Rn
CErMEHTa B IIPOCTPAHCTBO .
[Tnomans 2-MepHOro MHOT000Opas3us B 70~ MepHOM NPOCTPAHCTBE.
[Tnomanp rpaduka GyHKIMHM 2-X IEPEMEHHBIX.
[Tnomans cekropa oo <@<P,0<p<f ¢ B NOMIAPHBIX KOOPIUHATAX.

[Lmomaae MOBEpXHOCTH BPAILICHUS TJIAIKON KPUBOA.

Oomiee onpenenenue unrterpana Jlebera mo HeorpunarensHoi Mepe. Muterpan 1-ro
poJa 1o MHoroo6pasuto. Teopema o0 BEIUMCIEHUU UHTErpaa 1-ro poaa.
KpuBonuneiinpie uurerpaisl 1-ro poga. @opMyiibl 115 UX BelUUCIeHUs. Pu3nyeckue
3aJ1a4M, IPUBOISALINE K KPUBOJIMHEMHBIM MHTErpajam 1-ro poaa.

[loBepxHOCTHBIE HHTErpaibl 1-ro poma. PopMynbl uUX BbIUMCIIEHUSA. DPuU3NUeCKue
3aJ1a4M, IPUBOIALINE K [IOBEPXHOCTHBIM UHTETpajiaM 1-ro poza.

Bmopotu éonpoc burema

ba3ucel 01HOM OpHEHTALMU B IPOCTPAHCTBAX Pa3MEPHOCTH 2 U 3.

ba3ucel oHONM OpHEHTauu B IPOCTPAHCTBE R". OpueHTUpPOBaHHOE EBKJIUJOBO
IIPOCTPAHCTBO.

CornacoBaHHble KapTbl MHOrooOpasus. OpueHtupyroomuil ariaac. OpueHTHpyeMoe
MHOT000pa3ue. OpUESHTHPOBAHHOE MHOTOOOpA3HeE.

Kputepuii cornacoBaHHOCTH TIaKUX KapT (depe3 sskoOuaH QyHKIUH [epexoa).
3ajiaHue OpUEeHTALUHU [JIaJKOM KpUBOH B 70~ MEpHOM IPOCTPAHCTBE.

OpueHTanus 3aMKHYTOI0 KOHTYpa Ha MJIOCKOCTH.

CornacoBaHHOCTb JEKAPTOBBIX, IIMIMHIPHYECKUX U C(HEPUUECKIX KOOPIMHAT.
OpuenTanus rpaduka HenpepbIBHO AU(epeHInpyeMoro oToopaxeHus.

Teopema o moJsie HopMaJiel, ONIPEAEAIEMOM IIaKON KapTOH.

Teopema 0 3a1aHUU OpUEHTALIMU HETIPEPHIBHBIM 1OJIEM HOPMaJEH.

[Ipumepsl ee mpuMeHeHus: 3aJlaHue OPUEHTALMKM Ha OKPYKHOCTU. 3aJaHUE IMOJIEM
HopMaJieil opueHTanuu rpaduka GyHKui 1-ro u 2-X nepeMeHHbIX.

EctecTBeHHas opreHTaus HOBEPXHOCTH YPOBHS BEILIECTBEHHON (DYHKIUU.

Teopembl 0 Kpae rinagkoro MHoroobOpasus. OrmpeneneHue OpHEHTALMH Kpas,
COTJIACOBAHHOM ¢ opueHTalue Bcero MHorooopasus. [lpumMepsl Ha ueprexax.
BHemnee npousBeneHue TMHEHHBIX QyHKIIMOHAIOB. OnpeiesieHre U CBOMCTBA.
Kococummerpuueckue nonuiauHenslie Gopmel. OnpeeneHrue u CBOMCTBA.

Bremnee mnpousBeneHue aud@epeHIanoB HE3aBUCUMBIX IepeMeHHBIX. Ero

drzN\dy, dyNdz, dz/N\dx 5 Rs).
deNP(R")
0

TEOMETPUUYECKHUIN CMBICT (XOTS OBI JIst

ppn — _
IIpoctpancTBO A (R ).OGLI_II/Iﬁ BU]{ pu p=12,...,n-1n.

n
Jluddepenmmanshas popma crenenn L > Ha OTKPBITOM MHOKECTBE GcR™

OO6muit Bug nuddepeHpranbHoi Gopmbl CTeeHN p=0 ot "' mepeMeHHBbIX.
O6uwmit Bun auddepennunansuoit gopmer crenenun 0,1,2,3, ..., n-1,n or N
n=1,2,3

MepeMEeHHbIX. YacTHBIC CITy4au Mpu
Bexropnoe nonte. luddepennnansruas popma paboThl BEKTOPHOTO MOJISI.
[ToTennmansHbIe BEKTOPHBIE TOJIS.



22. luddepennunanbaas popma MOTOKA BEKTOPHOTO MOJIS.

23. Buemnee nuddepennupoBanue quddepeHnrnaibHon GOPMBI.

24. I'pagueHT  ckamsgpHoro  mons. Ero cBi3p ¢ omepamueld  BHEIIHETO
muddepeHpoBaHus.

25. Porop BekTopHOTO 10J1s1. Ero cBsi3b ¢ onepanuei BHENIHEro quddepeHIIpOBaHUS .

26. [luBeprenuuss  BekTopHoro mons. Ee cBA3p ¢ omepauueil  BHELIHETO
Qg QepeHIMpOBaHuSI.

27. Onieparust 3aMeHbI TIepeMeHHbIX B tuddepeHmanpHoin Gopme.

28. OnpeneneHre IMOTOKa BEKTOPHOTO TOJS 4epe3 2-MEpHYI0 OpUEHTHPOBAHHYIO
noBepxHOCTh. CBenéHHE BBIUMCICHHUS IOTOKA IMOJIA K BBIUMCICHHUIO HHTErpaia
JleGera.

29. Ompenenenne  uwHTErpaga 2-ro  pojga oT auddepeHmanbHoi  Gopmbel 110
OPHEHTUPOBAHHOMY MHOT000PA3HIO.

30. KycouHo-rnaakue KpuBble U MOBEPXHOCTH. OnpeieNieHus U TPUMEPBHI.

31. OpuenTanus Ha KyCOYHO TJIaIKOM MHOT00Opa3uu. Onpenenenue u mpuMepsbl.

32. lnrerpan 2-ro poAa MO OPHUEHTUPOBAHHON KYCOYHO TJaJKOW TOBEPXHOCTH.
Omnpenenenue u cBOMCTBA.

33. dusnueckuii CMbICT KPUBOJIMHEHHOTO UHTErpaia 2-ro poja.

34. ®opmyna Herotona — JleiOHuIa 11l KPUBOJMHEHHOTO WMHTErpayia 2-ro poja W ee
CJIEJICTBUS JJIs1 OTEHLIUATBHOTO MOJIS.

35. ®opmymna ['puna. Ciencrere o MIOMIAIH.

36. ®opmymna [Maycca — OcTporpazackoro u kiaccuueckas popmyna CTokca.

37. Obmas popmyna Crokca.

Tpemuii onpoc bunema

1. Crenennoit psa. Paauyc u untepBain ero cxoaumoctu. @opmynsl [lanambepa, Komw,
¢dopmyna Komm — Anamapa [11s paanyca cXoguMocTu (¢ Joka3atenbetBoM). [lpusectu npumep
npuMeHeHus ¢popmysisl Komm — Anamapa.

2. CsoiicTBa CyMMBI CTENEHHOTO psiia: HEMPEPBIBHOCT, U PEpEeHIIMPYEMOCTS,
IOWIEHHOE MHTErpupoBaHUE (C Jl0Ka3aTeabCcTBOM). lIpuBecTH mnpuMepbl MPUMEHEHHs 3THX
TEOPEM.

3. PaBHOMepHast CXOAMMOCTh CTeMeHHOro psajaa. Teopema Abens (C 10Ka3aTelbCTBOM).
IIpuBectr npuMepsl IPUMEHEHHUSI 3TON TEOPEMBI.

4. Pan Teitnopa. Kputepuii cxomumoctu psna Teinopa k 3HaueHUsM (GYHKIHU (C
JoKa3aTenbcTBOM). IIpriMeHeHHe 53TOro KpuTepusi K CTaHAAPTHBIM Ppa3JIOKEHUSIM B Pl
Maxnopena. CxoIumMocTh OMHOMHAIBHOTO psifia (PacCMOTPETh OT/IENIbHBIE CITy4YaH).

5. Omnpenenenue TpuroHomerpuueckoro psaa dypbe n odocHoBaHHE KO3(D(PUIIMEHTOB
Olinepa — @ypbe NMpU paBHOMEPHON CXOIUMOCTH psija (¢ pokazatenbcTBoM). CBOMCTBa psja
®ypbe Ha (—;7) 115l YeTHOW, HEeUETHON (PYHKIINU.

6. HTerpasibHble MPEACTABICHNS YaCTUUHBIX CYMM TpPUTOHOMETpHUUYeCKOro psana dypse
(c nokazatenbcTBoM). Kakue unterpansl paBusl 1 BcneacTsue atux popmyn?

7. Jlemma Pumana — JleGera (c 1oKa3aTeIbCTBOM), CIEACTBHE JUIs KO3((OUIUEHTOB
DOitnepa — Dypre. [IpuBecTn mpuUMeEpsl UHTETPATIOB C MApPaMETPOM, CXOMISIIMXCA K HYIIO IO
nemme Pumana — JleGera.

8. IlpuHnmm nokamu3anmuu W Tpu3Hak JluHM cxomuMocTu Tpur. psga Dypee (¢
JokazarenbeTBoM). [IpuBecTu npumep npumMeHeHus npu3Haka J{uHu.

9. Ilpusnak Jlunmmna cxomumoctu Tpur. psna dypbe (¢ 10Ka3aTeIbCTBOM) M €ro
cieacteue g auddepeHupyeMelx (yHKIMA (¢ gokaszarenbcTBoMm). [IpuBectu mnpumep
IIpUMEHEHHUs NTpu3HaKa Jlunmmna.

10. TeopeMsbl O MOYJICHHOM UHTErpUpOBaHUM U AuddepeHunpoBanuu Tpur. psjga Oypne
(c nokazatenbcTBOM). [IpuBecT npumep MpUMEHEHUs OHOM U3 TEOPEM.



11. MuHuManbHOEe CBOMCTBO YaCTUYHBIX CYMM TpUTI. psina Pypwe, HepaBeHCTBO beccens
(¢ mokazarenncTtBoM). PaBencTBo IlapceBans. 3amumcarh paBeHcTBO IlapceBans s Kakoro-
HUOYAb TpUT. psina Pypse.

12. CobctBenHbIil nHTETpan (Pumana), 3aBUCAIIMI OT mapaMeTpa, ero HeNmpephIBHOCTD,
muddepeHMpoBaHne 1O  MapaMeTpy, HWHTErpUpPOBaHME IO mapamerpy (Bce — C
nokazarenbcTBoM). [IpuBectu npumep.

13. HecoOcTBeHHBIN MHTETpal, 3aBUCALINNA OT mapameTpa. PaBHOMEpHasi CXOIMMOCTD 10
napametpy. IlpusHaku paBHOMEpHOW cxomumocTu: Beiepmrpacca, upuxne, Abens (c
JI0Ka3aTenbcTBOM). [IpuBecTu nmpumMep nmpuMeHeHus npu3Haka AoGers.

14. HecoOCTBEHHBIW MHTETpai, 3aBUCAIIMN OT IapaMeTpa, €ro HENpPEepPhIBHOCTD,
muddepeHMpoBaHne 1O  MapaMeTpy, HWHTErPUpPOBaHUE IO mapamerpy (Bce — C
nokazarenbcTBoM). [IpuBectu npumep.

15. bera- u ramma- ¢ynkuuu. Teopema 00 wux obmactu omnpeneneHus (c
JoKa3aTenbcTBOM). HempepbsIBHOCTH 3THX (QYyHKUMH Ha uX o00lacTd ompeaeneHus (c
JI0KA3aTeIIbCTBOM).

16. OcHOBHBIE CBOICTBa OeTa- M ramMMa- (PyHKIIUHU (C TOKA3aTEIBCTBOM). 3HAYCHHS dTUX
¢yHKIMHI B HEKOTOpbIX Toukax. @opmyna CrupnuHra.

17. CymmupoBaHue psoB METOJIOM CpeIHuX apudmerndeckux. Teopema 0 COBNaJCHUU
CyMM, €Clli psii cxoaurTcs (¢ JokazaTesnbcTBOM). [Ipumepsl cymMmupoBaHUS PAIOB METOAOM
cpenHux apupMeTHIECKHX.

18. Cymmbr @eiiepa, WX HHTETpPAIIbHOE MpeICTaBiIeHUE. TeopemMbl O CXOJIUMOCTH U
paBHOMEpHOI cxoaumocTu cyMM Deilepa Kk GyHKIUU (C JOKA3aTEIBCTBOM).

19. Teopema BetiepmTpacca o0 mpuOIMKEHUN HENMPEPHIBHBIX (YHKIIMH MHOTOYICHAMH (C
J0Ka3aTenbcTBOM). UTO MOJKHO CKa3aTh O 3aMBbIKAHUM MHOXECTBA MHOTOUYICHOB B METPHUECKOM
npoctpanctse C [a; b] ?

IIpuMepsl 3a1a4 HA IK3aMeHe
Ilepswiii cemecmp

1

1. HCCHGI{OB&TB CXOAUMOCTD MIOCICA0OBATCIBHOCTHU {Xn } . Xp=—+—+—+..+
2 3 4 n+1

2. I[OKa3aTL 1o onpez[eneHI/I}o: lim n3 -1 =+
N—o0

Yooz
N

5. HaiiTu Touku pa3pbiBa, ONpeaenuTh X po: f(x) = (ig )L

n
3. Haiitu npegesn: lim ( ”+3) 4. Haittu npenen:  lim
n—o0 X—2

3n-2

Bmopoii cemecmp

arctgxﬁ dx

1. Beruucnuth HeonpeaenEHHbIN UHTErpal: IW
+X X

2 2

2. Harncatp ypaBHEHHS KacaTeIbHON TUIOCKOCTH U HOPMAJIH K MTOBEPXHOCTH 7 =’1(—2+y7 B TOYKE

M(O, 2, 1).
3. MccreoBarh Ha SKCTPEMYM (BYHKIHIO z=x°+y° —xy—x.

n
3n+5)

o © n
4. ViccreoBarhb Ha aOCOIOTHYIO U YCIOBHYIO CXOAUMOCTD YHCIIOBOM PSiJI r121(—1) (4 .
= n+

© 1
5. UccnenoBaTh Ha paBHOMEPHYIO CXOJIUMOCTb Al ¥ xeR.

nzl\/n=3+x4’

Tpemuu cemecmp



1. Boeraucnuth nHTerpan no mepe Jiedera I fdi,ecmm f = Zb_n
R n=1

2 1 dx
cos | —— .
sin x J;
+oo | X —1)cos 3x

3. Mccnenosarh MHTErpal Ha aOCOMIOTHYIO U YCIOBHYHO CXOMMMOCTD | ———-—dx.
0 x" —4x+5
4. Haiiti 00beM, OrpaHUYCHHBIN MTOBEPXHOCTAMH: Z =X +Y,Z =Xy, X+y=1,x=0,y =0.

Knnera ] ‘R—>R.

2. WccnenoBath MHTETpajl Ha CXOAUMOCTb:

o =Ny

o 2 2 2 2
5. Haiitn H(Z+x—y)dxdy,l“11€ D: x +y =21, x +y <9, yZX,yg\Ex.
D

Yemeepmuiii cemecmp

. 2 2 2
1. Haiitu | xdy,, I — BepXHsis HOITYOKPYKHOCTh x~ +y - =a~ oT T.A(-a,0) mo T. B(a,0).
r
2. Boruucnuts f deS , €CIIA S = {xz + y2 + z2 < a2, X = y} .
S

dx + dy + dz
3. Joka3aTp, uT0 | — ——

C x+y+z
TIockocTh X+ Yy +z = 0.

= 0 mo JrboMy 3aMKHYTOMY KOHTYpY C, HE TIepeCceKaroIIeMy

4. HaliTi MOTOK IIOJIS F = (xzz2 - xzyZ)T + (3xy222 - 2xy22)T + (2xy22 - 2xyz3)E
4yepe3 BHEIIHIOK CTOPOHY IMOBEPXHOCTH S = (x - 2% i (y+2)? + (-4 = 4.

5. Pa3noxute Ha uHTepBase (—, m) B psaa Pypee dpynkiuio f(X) = cos(x/2). [Toctpouts rpaduk
CYMMBI TIOJTy4EHHOTO Psifia.

+o0
6. BeruucinuTs, HCIONB3ys SUIEPOBBI HHTETPAIIBI: j
0

Xdx
1+x3)?°

11. YueOHO-MeTOaN4YECKOE 00ecnmeyeHmne

a) DJIEKTPOHHBIN y4yeOHbIN KypC MO JTUCHUIUIMHE B 3JIEKTPOHHOM yHHMBepcuTeTe «Lmsy -
https://Ims.tsu.ru/course/view.php?id=33651 (1 cemectp)

https://Ims.tsu.ru/course/view.php?id=5442 (2 cemectp)

https://Ims.tsu.ru/course/view.php?id=25404 (3 cemectp)

https://Ims.tsu.ru/course/view.php?id=8920 (4 cemecTtp)

6) OI_IGHO‘IHBIG MaTepHrajibl TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘IHOfI arrecraluu 110
JUCHUITIINHE. OIIGHOLIHI)IC MaTCpHraJIbl PACIIOJIOKCHEBI B 3JICKTPOHHBIX KypcCaX.

B) [IpuMepHBIif 1J1aH MPAKTUYECKHUX 3aHATHHI 1O TUCIUTIIINHE

Ilepgviii cemecmp

1. bunom Herotona. MeTos1 MaTeMaTHyeCKON MHIYKIIUU

2. MHuosxectBa. Onepanuu HaJl MHOKECTBaMU

3. Otobpaxenue, pynkuus. O6pas, mpoodpas.

4. [loctpoenne rTpadukoB (QYHKIMH 3JIeMEHTapHbIMH  cpeiacTBamMu. (OCHOBHbBIE
anieMeHTapHble QyHKINH. HBEKIINHU, CEOPBEKIIUY, OUEKITHH

5. [Napamerpuueckue KpuBble — GYHKIUU U HE (PYHKIUU

6. Komnozunus ¢yHaxiuii, oopatHas GyHKIMs

7. UucnoBble MHOXeECTBA. TOYHBIE TpaHH.

8. Mertoa MaremMaTuyeckol MHIYKIMU (TIOBTOPEHUE, YCIIOKHEHHE)

9. MoImHOCTs, MHOXKECTBA

10. K.P. Nel no teme «BBeneHre B MaTeMaTUYECKUN aHATIU3)

11. Ilpenen nmocneaoBaTeIbHOCTH — ONPEICITICHUE

12. Haxox/ieHue mpeesioB ¢ MOMOILBIO apudM.


https://moodle.tsu.ru/course/view.php?id=33651
https://moodle.tsu.ru/course/view.php?id=5442
https://moodle.tsu.ru/course/view.php?id=25404
https://moodle.tsu.ru/course/view.php?id=8920

13
14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

. T. o Tpex mocnenoBaTenbHOCTAX. beckoHeuHO OOobIINE OCT-TH

. T. Be#tepmtpacca. MOHOTOHHBIE TTOCI-TH

Kpurepuu cxonumocTtu noci-rei: kput. Komm, moanoci-tu

JlBa onpenenenus npeaena GyHKIUU

Haxoxpaenne mpenenoB GpyHKINN ¢ TOMOIIBIO apu(M. Oeparmii

beckoneuno 6onpime pyHkuuu. OnHocroponHue npenensl. [Ipenens Ha oo
[1epBblii 3aMevaTenbHbIHN MPeIeN U CISACTBUS U3 HEr0. DKBUBAICHTHBIE (DYHKIIUU
Bropoii 3aMedaTenbHbli Ipeen U CIeICTBUS U3 Hero. DKBUBAJICHTHbIE (DYHKIIMU
CpaBHeHUE 0€CKOHEYHO OOIBIINX, OECKOHEUHO MAaJIbIX

K.p. Ne2 o reme «IlIpenen pyHKImm»

HenpepsiBabie pyHKuu. J10k-Bo 1o onpeaeneHuio, Kpurepuii [ eline

Hermp. anem. ¢dynknuii. Touku pa3peiBa, BX pojl. DCKU3bI TpadUKOB

PaBHoMepHas HenpepbIBHOCTL. T. I'eline — KanTopa 0 paBHOMEPHON HENPEPBIBHOCTH

Ha OTPE3KE

26
27
28
29
30
31

. Haxoxnenue npousBogHoi u nuddepenimana mo onpeaeieHuo

. HaxosxieHre mpou3BOAHBIX 10 TaOJIHIIe U TpaBmiiaM TudGepeHITMpOBaHUS
. [IpaBuno Jlonurans

. ®opmyna Tennopa

. UccnienoBanue GpyHkmii 1 mocrpoeHue rpadukoB

, 32. ITroroBble 3aHsTHs, IPOBEPKA HHIUBUIYAIBLHOTO 3aaHUs

Bmopoii cemecmp

O 00 I3 NP~ WN —

10
HEOTpHLL.
11
12
13
14

. Haxoxnenue nepBooOpa3HbIX 10 TabmuIe

. MHaTErpupoBanue 1o 4acTsM U MMOJICTAHOBKOU
. UaTerpupoBanue mo 4acTsaM U MOJICTAaHOBKOM
. ParimonaneHbie GyHKINN.

. Pattnonaneuel pynkuuu. Mua. padora

. CnenuaabHbl METOIBI UHTETPUPOBAHHMS

. CriennanabHble METO/IbI MHTETPUPOBAHUS

. ®opmyna Herorona-Jleitbuuna.

. K.P. Nel «Haxoxxaenue nepBooOpa3HbIX»

. Uucnossle psagel. Haxoxnenne cymmsl psaa. IIpuzHaku cpaBHeHus Ui psAIOB C
YICHAMU.

. [Ipusnaku lanam6epa, Komu, Paabe. IHTerpanbHblil npu3Hak.

. AGcomoTHas U yciaoBHas cxoaumocTs. [IpusHak JleiiOnuma

. [Ipusnaku dupuxne u Abens. Kpurepuii Komm cxogumoctu psina.

. DyHKIMOHAJIBHBIE NOCIEAOBATENbHOCTH M psnbl. lloroueunas u paBHOMEpHas

CXOAUMOCTB.

15
16
17

. @yHKIMOHaNbHBIE pAlbl. [[pU3HaKy paBHOMEPHON CXOAMMOCTH.
. K.p.Ne2 «YHucnoBble ¥ pyHKIIMOHAIBHBIE PSAIBD)
. IIpumepsl MeTpuu. mpoctpaHcTB. EBkimpoBa Merpuka. OTKpBITBIE U 3aMKHYTBIE

MHOX€ECTBA. BHyTpeHHME, TpaHUYHBIE, IPEIEIbHBIE TOUKH.

18
20
21

22
23
24

25.

MaTpPHUILIbI
26
27

. KommaktHocTs MeTp. mpocTpancTBa. [lonHoTa MeTp. mpocTpaHcTBa
. HempepriBHBIE 0TOOpakeHUsI HA KOMIIaKTax. PaBHOMepHasi HEMPEepPHIBHOCTh
. Tpenen orobpaxenns R" —> R™, nenpepbiBHOCT.
KomnokBuym no teme «MeTpudeckue npoCcTpaHCTBa» - Kak KOHTPOJIb
. Muddepernuunan u npon3soHas MaTpuia orobpaxenus R" —> R™.
. HacTHbIe TPOU3BOHBIE, UX CBA3b C qu(dHepeHIaTIoM U TPOU3BOJHON MaTpULIEH.
. AuddepenunpoBanue komnosuiuu. LlenHoe npasuio.
Oto6paxenus R" —> R. Orobpaxenus R —> R™. T'eom. cMbICT NpOM3BOAHOM

. [Ipon3BOIHBIC BBICIIUX ITOPSIKOB, B TOM YHUCIIE JJIS CIIOXKHOU (DYHKITUU
. K.P.Ne3 JTuddepennmpoBanrie MHOTOMEPHBIX OTOOpaKESHHIA



28. ®opmyna Teinopa

29. DxerpemyM dyakimu R" —> R.

30. DxcrpemyM dyuxiuu R" —> R. YcnoBsbli skcTpeMyM

31, 32. HesiBHOE oTOOpakeHue. [IpoBepka HHAMBUAYATLHOTO 33IaHUS

Tpemuu cemecmp
1. Mepsl Ha cemeiicTBax MHOXKeCTB. MHOeCTBa, MEpPhl KOTOPBIX CIIOKHO ONPEICIHUTD:
KantopoBo MHOkecTBO, KoBep CepruHCKOT0, HEOrPaHUUYEHHbBIE MHOXKECTBA KOHEYHON MEPHI.
2. Mepa OpycoB. 3. Mepa OTKpHITBIX MHOXKECTB 4. BHemHsst Mmepa
5. U3mepumbie MHOXecTBa 6. Mepa Jlebera 7. 3amaum Ha Teoputo mephl JleOera u
a0CTPaKTHYIO TEOPUIO MEPBI
8-9. 3mepumeble GyHKITHMH

10.

11

[Tpocteie QyHKIIH

. UHTerprpoBanne npocThix GyHKIIUNA
12.
13.
14.
15.
16.
17.
18.
19.
20.

WuTerpupoBanue HEOTPULIATEIBHBIX (YHKITHI

HNHuTterpupoBanne HeoTpuaTenbHbIX GyHKImid. Teopema b. Jleu

WuTerpupoBanue pa3inuyHbIX QyHKIHNA

[IpenenbHbIi Tepexo B uHTerpaie Jiebera

K.P.Nel «Mepa u unrerpan Jlebera»

Brruncnenne unrerpana Jlebera c momorsto unrerpaia Pumana.

Haxoxenue momaei ¢ nOMOIIBIO UHTETpaia

3amMeHa NepeMEHHOU B ONPEICICHHOM UHTErpalie

HHTerpupoBanue 1o 4acTsM B OIPEIEIECHHOM UHTerpaine. Mcnonbs3oBanue TeopeM o

CPCAHEM IJId OOCHKH MHTCIPAIoB

21.

AOGcomoTHas CXOAMMOCTh HECOOCTBEHHBIX HMHTErpasioB. CBSI3b C HHTErpajioM

JlebOera no HCOTPpaHNYCHHOMY MHOKCECTBY

22.
23.
24.
25.
26.
27.

VYcnoBHas CXOUMOCTh HECOOCTBEHHBIX MHTEIPAJIOB.

K.P.Ne2 «OnpeneneHHbIi 1 HECOOCTBEHHBIA HHTETPAID»

HesiBuble u 0OpatHbie oToOpaskeHus. SIKoOHaHbl. 3aBUCUMOCTD (PYHKIIUH
VYcnoBHblil 3kcTpemyM. [Ipsmoit meton n Meton Jlarpanka sl €ro HaXOKJAECHUs
Merton Jlarpanka Hax0JIeHUs YCIOBHOTO dKcTpemyMa. Uu. paboTa
ITocTpoeHne ceueHni MHOKECTB U HaXO0XKJIEHUE UX MEPBI

28 — 29. HaxoxeHne ABOMHBIX WHTETPAIOB 10 T. PyOHHM
30 — 31. HaxoxxeHue TpOMHbIX MHTErpasioB 1o T. DyOounu

32.

K.P.Ne3 «Teopema @yOunm»

Yemeepmuiii cemecmp

1-3. 3ameHa nepeMeHHbIX B ABOWHOM M TPOWHOM HHTErpaie

4. 'omeoMOppU3MbI MHOXKECTB B [R"

5 — 6. MHoroo0Opasus B R", MHOT00Opa3us ¢ kpaeM. KapTel, aTiacsl, kacaTesibHOe
IIPOCTPAHCTBO

7 — 8. Mepa Ha MHOrooOpa3uu B R"

9 —10. UuTerpan (1-ro poxa) Jlebera mo MHOTOOOpa3Uio

11-12. Opuenrarus MHOrooOpasuii B R"

13. K.P.Nel «MHoroo06pa3swusi, naterpai Jledbera raa MHOTOOOOpa3um»

14. Inddepentmansabie Gopmbl. Popmbl pabOTHI U TOTOKA.

15—
17 -
19—

16. 3amena nepeMeHHBIX B tuddepeHImaibaoi popme
18. UnTerpupoBanue nquddepeHnanbHbx Gopm
20. ®opmymna CTokca B pa3IMYHBIX CITydasx

21. K.P.Ne2 «MuterpupoBanue 1udd. popm no maoroodpasuto. @opmyna CTokca»
22. CtenieHHbIE PSIBI
23 — 24. CrenenHsle psiibl, paasl Teiinopa



25 — 26. Paas1 dypre

27 — 28. VaTerpain, 3aBUCAIIANA OT TapaMeTpa

29 — 30. bera- u 'amma-¢pyHkumn

31, 32. iToroBble 3aHATHSI, POBEPKA WHINBUIYAIHHOTO 3aaHUS

1) MeTtonuyeckue yka3aHus 10 OpraHU3alud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

CamocrosTenbHas paboTa CTy/I€HTa OpPraHU3yeTCsl U MOAICPKUBACTCS MPETI0IaBaTeIIeM
MPAKTUKHU (IIPU BBIMOJIHEHUU JIOMAIIHUX paboT, UHAUBUIAYAIbHBIX 3aJJaHUil), a TaKXKe JIEKTOPOM
(moaroroBka K  KOJUIOKBHUYMaM, 9K3aMeHy). Bce  marepuwansl, oOecrneynBaromume
CaMOCTOSITENIbHYIO Pa0OTY, BBIIAIOTCA HA MPAKTHYECKUX 3aHATUAX JHUOO uyepe3 3JIEKTPOHbIE
Kypchl. Take HCMONB3YIOTCS METOAMYECKHE MOCOOMs, MOATOTOBJICHHBIC MPENoAaBaTelsIMu
MM® TI'Y (cm.n.12.6), mpoBOIATCS JOTOJHUTENbHBIC KOHCYJIbTAMU. J[s ycremHoro
W3YYCHUS JUCHUIUIMHBL «MaTemMaTudeckuid aHanmu3» HeoOXOIuMO TocemaTh JICKIUH,
MPAKTUYECKHE 3aHATHS U BBINOIHATH 3aJaHMs], BBbIJAHHBIC MpENofaBaTeNsiMU, B yKa3aHHbIC
CPOKH, TPU HEOOXOUMOCTH TOCEIIATh KOHCYJIBTAIUU JIJIsl YTOYHCHHSI PA3IMYHBIX BOIIPOCOB IO
JTUCIUILINHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTYyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— Hemunosuy b. I1. COopHUK 33124 ¥ yIpakKHEHUH 110 MAaTEMATHIECKOMY aHAITU3Y. —
CII6.: JIans, 2020

—  Kynpsasues, JI. JI. Kypc matemaruueckoro ananuza B 3 1. — M.: FOpaiit, 2020

—  Kynpssues JI. 1., Kyracos A. JI., Yexnos B. U., lllabynun M. U. COopHuK 3a1a4 10

MareMarnueckomy ananuszy T.1, 2, 3. — M.: ®usmarnur, 2016

— 3opuu B. A. Maremaruueckuit ananus 4. 1, 2. — M.: MITHMO, 2019

— Wneun B. A., CanoBununii, CengoB bi. X. Matemarnueckuii ananus Y. 1, 2: yueOHUK
Juist 6akanaBpoB. — M.: FOpaiir, 2017.

— Tep-Kpuxopos A. M., lllabynun M. 1. Kypc maTtemaTtnueckoro ananuza. — M.:
BMHOM. Jla6opaTtopus 3Hanuii , 2017

—  ®uxrenronsl I'. M. Kypc nuddepenunansuoro u unrerpansaoro ucunciaenus T. 1,2,3.
— CIIb6.: Jlaums, 2016.

0) IOTIOTHUTEIbHAS JTUTEPATYpA:

— Mepa Jle6era-1. Teopus u 3agauu /coct. I'. B. Cubupsxos, E. I'. JIazapesa, 0. A.
MaprteiHoB. — Tomck: U3narensckuit Jlom ToMcKOro rocy1apCTBEHHOIO yHUBEPCUTETA,
2016

— Mepa Jle6era-2. Teopus u 3agauu /coct. I'. B. Cubupskos, E. I'. JIazapesa, 0. A.
MaprtsinoB. — Tomck: M3aatensckuit JJom ToMCKOro rocyjapCTBEHHOTO YHUBEPCUTETA,
2016

— MHurerpan Jlebera mo nHeorpunatensHoit Mepe. Teopust u 3agaun./ coct. I'. B. Cubupskos,
T. B. EmenssnoBa, E. I'. JIazapeBa Tomck: M3narensckuit JJlom Tomckoro
rocyIapcTBEHHOTo yHuBepcutera, 2017.

— JlazapeBa E. I'. Teopema o 3ameHe nepemenHoi B uHterpaie JleGera : u30paHHbie
nexuuu/ E. I'. Jlazapesa, T. B. EmMenssHOBa; - ToMck : M3narensckuit Jlom Tomckoro
rocy1apcTBEHHOro yHuBepcurera, 2019.

— Cubupskos I'. B., MapteiaoB 0. A. Merpuueckue npoctpanctsa. — Tomck: TI'Y, 2012

— Apxunos I'. U., CagoBanunii B. A., UyGapuxos B. H. Jlekiuu no matematuyeckomy
aHanu3y. — M.: Beicias mkosna, 2000



— Bunorpanosa U. A., Onexuuk C. H., CanoBanunii B. A. 3agauu u ynpakHeHuUs M0

MaTemaruueckomy aHanusy Ku. 1, 2 . — M.: Beiciias mkosa, 2000

—  Hbsuenko M. U., Yabsuos I1. JI. Mepa u unrerpain. — M.: @akropuai-mpecc, 2002
— Kunementses. 3. U. Jlekuuu no marematuueckoMy ananu3zy. Bein. 1-5. — Tomck: TT'Y,

1975-1987

— Komnanes C. A., Konanesa JI. C., KpussikoBa 3. H. fI3pIk MaTeMaTH4eCcKOro aHajiu3a:

cripaBouHuk. — Tomck: TT'Y, 2008

— Kysaes M. P. {uddepennmanbroe n uaterpansnoe ucuncienue Y. 1,2,3. — Tomck:

1Y, 1977

— Kynpsasues JI. I. Kypc matematuueckoro ananmusa T.1, T. 2, xu. 1,2, T.3. — Mocksa:

FOpaiit, 2016

— Kypant P. Kypc muddepennmansaoro u uarerpaisaoro ucuucienus T. 1,2. — M.:

Hayxa. ®usmatnut, 1970

— MecTo MaTeMaTHYECKOI0 aHaJIN3a Kak HAYKH B IIOAT'OTOBKE CIICIUAJIMCTOB HA MMO®

TI'Y. —Tomck: TI'Y, 2008

— Ouan 1O. C. COoopHuk 3a1a4 1o MmareMatudeckoMmy aHanuzy: O01as Teopusi MHOXKECTB U

¢dbyukuii. — M.: [IpocBemenune, 1981

— Pymun V. OcHoBbl MaTemaTuueckoro ananuza. — CI16.: Jlans, 2004
— CanoBuuunii B.A. Teopust onepatopoB. — M.: Briciias mikona, 1999
—  VYaesuos I1. JI., baxBanoB A. H., Ipsuenko M. W. [u np.] JeiicTBUTENBHBIN aHATIN3 B

3amayax. — M.: dusmaraur, 2005

— IHunos I'. E. Marematnueckuii ananu3: OyHKIUH OJHOTO NEPEMEHHOT0. — M.:

Hznarenscteo MI'Y, 2002

B) pecypchl ceti IHTepHET:

— Single Variable Calculus. URL: https://ocw.mit.edu/courses/18-01sc-single-variable-

calculus-fall-2010/
— Multivariable
calculus-fall-2010/

Calculus. URL:

https://ocw.mit.edu/courses/18-02sc-multivariable-

— Maremarnueckuii ananu3. Yacts 1. URL: https://teach-in.ru/course/mathan-fomenko
— Marematnueckuii ananu3. Yacts 2. URL: https://teach-in.ru/course/mathan-fomenko-

p2

— Maremarnyeckuii  amamms. Yacte 1. URL:
shaposhnikov-partl

— Maremarnyeckuii  aHamms. Yacte 2. URL:
shaposhnikov-part2

— Marematnyeckuii  aHamms. Yacte 3. URL:
shaposhnikov-part3

— Maremarnueckuii agamu3. Yacte 4. URL:

shaposhnikov-part4

https://teach-in.ru/course/calculus-
https://teach-in.ru/course/calculus-
https://teach-in.ru/course/calculus-

https://teach-in.ru/course/calculus-

— JeiicrBurenbhbiii anamu3. URL: https://teach-in.ru/course/deistvan-Dyachenko

13. Ilepeuenp MHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!
— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpHIOKeHHs:

MS Office Word, MS Office Excel, MS Office PowerPoint,

— my0aMYHO AOCTyIHBIE o0saunble TexHonoruu (Google Docs, Slnnekc auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:



— DNEeKTPOHHBIN Kartajaor Hayunoit O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpOoHHAast 6ubnuoreka (peno3uTopwuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlaus — http://e.lanbook.com/

— OBC Koncynsranr cryaenra — http://www.studentlibrary.ru/

— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aymutopun 111 IPOBEIEHUS 3aHATUH CEMMHApCKOrO THIA, HWHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALIUH.

ITomemienus Uil cCaMOCTOSITENILHONW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun JUIsi TPOBEACHMUSI 3aHATUN JIEKIMOHHOIO U CEMUHApCKOro THIIA
UH/IMBUYAJIIbHBIX W TPYIIOBBIX KOHCYJIbTAllMi, TEKYILEro KOHTPOJS M MPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pa3padoTunkKax

l'anmanoBa Haramusi HOpbeBHa, K.d.-M.H, moueHT, aoueHT kad. OOmeld MareMaTuku
MM® TTY;

EmenbsinoBa TaThsina BennamuHoBHA, K.(.-M.H, AOIEHT, TOICHT Kad. MareMaTH4ecKoro
aHanuza u Teopuu pynkuuit MMO TI'Y;

JlazapeBa Enena I'ennagpeBHa, K.().-M.H, IOIEHT, NoueHT kad. OOmer mareMaTuku
MM® TTY.
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