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1. ey ¥ nIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS M CLHHIJIMHbI

[lenpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CISAYIONUX KOMITETSHITUH:

OIIK-1 Cnocobern npumenamov ¢HyHOAMeHmMAlbHble 3HAHUS, NOJYYEHHble 8 00aacmu
MamemMamuyecKux HayK u Mexanuxku 8 npogeccuoHaIbHol 0essmeabHOCmU

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

PesynbpraramMmu 0CBOCHUS AUCIUILTUHBI SBISIOTCS CIICTYIOIINE:

POOIIK - 1.1 3naem munogble NOCMAHOBKU 3a0aY¥ MAMEMAMUKU U MEXaHUuKu,
Kaaccudeckue Memoovl peuleHus, meopemuyeckue OCHO8bl Memoo08 U 2PpAHUYbl  UX
NPUMEHUMOCTNU

POOIIK - 1.2 Cnocoben adanmuposamv uzgecmmuvie mMamemamuieckue memoowl OJisl
peuleHus nNOCMagienHoll 3a0ayu 8 0O1acmuy MamemMamuxku U MexaHuKu

POOIIK - 1.3 Cnocoben npogecmu peuwieHue NOCMABIEHHOU 3a0auyu 6 oobaacmu
MamemMamuxy U MeXAHUKU ¢ UCHOIb308AHUEM NOJYYEHHbIX (DYHOAMEHMANbHbIX 3HAHUU U
ROTYYUMb Pe3yIbmam

POOIIK 2.1 — Ilposooum nouck, cO6op u cmpyKmypupo8arue/cCucmemamusayuro
uHgopmayuu no 3A0AHHLIM KpUmepusim OJisl HOCMPOEHUs MAMeMamuyeckol Mooeu,
UCnonb3yemoll 0Jisi peuleHus 3a0ayu.

POOIIK 2.2 — IIlpumensiem cmanoapmuvle U munogvle 0elcmeus npu npoeeoeHuu 8cex
9MAN08 MAMeMaAMUYecKo20 MoOeIUPOBaHUs NpUu NOCMPOEHUU MAMeMamuieckou 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. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— OCBOWTH TEOPETHUECKUH armapar U OCHOBHBIE METOJIbI PACCYKICHHUH U JJOKAa3aTeIbCTB
B MareMaTrueckoM aHanuse (POOIIK 1.3)

— HayuuThCst mpuMeHSATh TEOPETHUYESCKHI anmapaT U METOJIbI MaTEeMaTHIECKOTO aHAJIN3a
JUTSL pelieH s TIPaKTUUECKUX 3a/1a4 npodeccronansHoit aestenapHoctr (POOIIK 1.2)

— CdodopmupoBarh HaBbIK pabOThl ¢ y4eOHOW U TNPOPECCHOHAIBHON JUTEPaTypOH,
CBSI3aHHOI C pa3NMYHBIMU pa3jenaMu MmatemaTndeckoro ananusa (POOIIK 1.1, POOIIK 2.1)

— Pa3BUTh HaBBIK MOATOTOBKM y4EOHBIX MAaTEPUAIIOB IO MAaTEMATUYECKON AUCIUIUINHE B
dbopMe KOHCIEKTa U TUTaHa YacTH MPAKTHUECKOro 3aHsaTus mo BeiOpanHoil Teme (POOIIK 2.1,
POOIIK 2.2)

— Pa3BuTh HaBBIK MOATOTOBKM MPE3EHTAIMA M HAy4YHBIX TEKCTOB IYTEM YYacTUs B
MOJICOTOBKE JIOTIOJIHUTEIBHBIX MATEPHAJIOB 10 Kypcy Matemarudeckoro anaimmusa (POOITK-2.3)

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl
Jucrtunnuaa otHOcUTCA K biioky 1 «/luctiummuna (Moxym)».
JlcuuImiInHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOTPaMMBI.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHONH ATTECTAIUM 10 AUCHHUIINHE

IIepBblit cemecTp, 3K3aMEH
Bropoii cemectp, sx3ameH
Tperuii cemectp, IK3aMeH
UYeTBepTslli ceMecTp, IK3aMEH



5. BxoaHblie Tpeﬁonamm AJIA 0CBOCHUA NUCHUIIIMHBI

JInst yCIenmHOro OCBOCHHUS TUCIUIUIMHBI TPEOYIOTCS KOMIIETEHIINY, C(OPMHUPOBAHHBIC B
XOIe OCBOEHMS O00pa30BaTEIbHBIX IPOrPaMM MPEALIECTBYIOIIETO YPOBHSA 0Opa3oBaHMUS.
HeobOxoauMo mapasiensHOe OCBOGHHE JUCHUIUIMH «ANredpay, « AHAUINTHYECKAs T€OMETPUS»,
«AuddepennmanbHas reOMETpUSI».

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisieT 29 3.e., 1 044 gacoB, U3 KOTOPHIX:
-JIEKIUU: 256 4.
-IpaKTUYECKUE 3aHATUA: 256 u.

O06beM caMOCTOATENBHON padOThI CTY/IEHTA OIIpeAeieH YIEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

IlepBbIiii cemecTp

Tema 1. Bengenue B MaTeMaTHUECKHM aHATH3: OTOOpPAKEHHUSI, TCOPUS BEIIECTBEHHOTO
YHCIla, TOYHbIE TPAHU MHOXECTB, MOILIHOCTh MHOYECTB.

Tewma 2. [Ipenen nocnenoBaTeIbHOCTH.

Tewma 3. [Ipeaen u HENIPEPHIBHOCTD BEIIECTBEHHON (DYHKITHH.

Tema 4. JuddepennuanbHoe HCYUCIIEHNE BEIIECTBEHHON (QYHKIIMH BELIECTBEHHOTO
apryMeHra.
Bropoii cemecTp

Tema 1. Heonpenenennsiit unterpan. Murerpan Pumana. Yucnosble 1 GyHKIMOHATIbHBIE
PAIBI.

Tewma 2. Merpudeckue npoctpancTBa. KoMITakTHOCTB.

o n m
Tema 3. Jluddepennuanpaoe ncuncienne 1 otrobpaxennii w3 R° g R

Tpernii cemecTp
Tema 1. Teopus mepni JleberaB R™ .
Tewma 2. Teopus unrterpana Jlebera B R u ero npusiaoxeHus.
Tewma 3. HesBHble 0TOOpakeHUs. Y CIIOBHBIN SKCTPEMYM.

Tema 4. Unterpan Jicoera B R” . Teopema ®younu. 3aMmeHa epeMeHHBIX B HHTErpaJie
Jlebera.

YerBepThlid cemecTp

Tema 1. I'magkme wmHOrooOpasus. Mepa Ha MHOrood6pasuu. KpuBoianHEHHBIH,
MTOBEPXHOCTHBIN UHTETpaisl 1 poxa.

Tema 2. Tuddepenumansubie Gopmbl. KpuBonnHEHHbIH, MTOBEPXHOCTHBIA HHTETPAJIbl 2
poaa. ®opmyna Crokca.

Tewma 3. Psnpl Telinopa u @ypee.

Tema 4. aTerpansl, 3aBUCAIINE OT TapaMeTpa.

CopepxaHue KaxJJ0M TeMbl OTPaXXEHO B IPUMEPHBIX BOMPOCcax K sK3aMeny (cM.1.10).
Bo3MmorkHa nepectaHOBKa TEM BHYTPHU Kypca, HE HapylIarolias JIOTUKY U3JI0KEHHUs MaTepUalla.



9. Tekymuii KOHTPOJIb MO AUCUHUIIUHE

Texymuit KOHTPOJb MO TUCHUIUIMHE MPOBOJIUTCS IyTEM IPOBEACHUS KOHTPOJIBHBIX
pabot u mHAMBUAYanbHBIX padoT (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 KOHTPOJIbHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

[IpakTyeckas yacThb OIICHUBACTCS B TEUCHHE CEMECTpa. 3a MPAKTHUKY OICHKA CTaBATCS
10 OCHOBHBIM T€MaM CEMECTpa MpernoJaBaTesIIMU, BEIyIIUMU IPAKTUUECKHUE 3aHITHS, C YIETOM
Bcex BuaoB pabor ([3, M3, KP, cobecenoBanusi, OTBETH Ha 3aHSATHH, CAMOCTOSTEIHHBIN
pas30op 3a1au MOBBIIICHHOMN CII0)KHOCTH).

OOmue KpUTepuu OIEHKH KOHTPOJbHOH pPadoThl, MHAWBUAYAJBLHOTO 3aJaHuUs,
JAOMAIIHEro 3aJaHus, TecTa:

HeynoBnerBoputesbHO | Y 10BIECTBOPUTEIIBHO | XOPOIIO OTIU4HO

<50% 3amanwmii 50%-65% 65%-85% >85%
BBITIOJTHEHO 3a/laHuil  BBITIOJHEHO | 33/IaHUN  BBINOJIHEHO | 33J]aHUI BBIIIOJIHEHO
MIPaBUIILHO MIPaBUIILHO MIPaBUIILHO MIPaBUIILHO

[lonpoOHble KpuTEpUM yKa3aHbI
https://tsu.ru/sveden/education/eduop/.

B OLCHOYHBLIX MaTCpuajlax AUCHUIUVIMHBI, CM.

OtnenbHbIMU (OpMaMU TEKYIIETO KOHTPOJS SIBJSIOTCS y4acTHE€ B COPEBHOBAHUU I10
MHTETPUPOBAHUIO (MOXKET 3aMEHHTh KOHTPOJBHYIO Pa0OTy WM KOJUIOKBUYM, TPU YCIOBUHU
IPaBUIBHOIO pPELICHMs 337ad Ha COPEBHOBAHUM), a TAKXKE KOJUIOKBUYMBI B (hopMe KBH3a
(KOMaHIHOW BHKTOpHHBI) 1o TemMaMm «MeTpudeckue mupoctpancTBay, «Murterpan Jleberay,
«MHoroo0pasus» (ydyacTue B KOJJIOKBUYME ¢ HaOOpOoM 0aljIoB 3a MPAaBUIIbHBIE OTBETHI BEAET K
MOJIYYECHHUIO OIICHKH 3a 4acThb Kypca : 6omnee 85% mpaBUIIbHBIX OTBETOB — «OTIH4HO», 65%-85%
— «Xopouioy», 50%-65% — «Y 10BIETBOPUTETHHOY).

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAH U l'[pOMC)KyTO‘IHOifI aTTeCTallumn

IIpoMexyTouHas aTTeCTalMsl peaIu3yeTCs ITyTeM IIPOBEICHMS 3K3aMEHOB I10CIIE
KaXK0r0 CEMECTpa.

Bomnpocsl o npakTuke (3aau) HalpaBJIeHbl HAa OLEHKY COPMUPOBAHHOCTHU IO
unaukaTopy komnereHuuu POOIIK 1.2 (pemienue TUOBBIX 33aJa4 U3 Kypca MaTeMaTH4eCcKOro
aHanu3a). Bompockl o Teopuu npoBepsitoT chopMupoBaHHOCTb 1o uHAMKaTopam POOIIK 1.1,
POOIIK 2.1, POOIIK 2.2, POOIIK-2.3 (3Hanue TuTeparyphl 0 MaTeMaTHIeCKOMY aHaITU3y,
yYMEHHUE BOCCTAHABIMBATh HEOCTatoLIMe (DaKThl U PACCYXIEHUS 110 JIUTepaType, MOATOTOBUTh
IUIaH OTBeTa) , a Takke POOIIK 1.3 (BnageHne pyHaaMeHTaTIbHBIMY 3HAHUSIMU, BKIIIOYast
ornpeneneHus, opMyIupOBKU U METOJIbI JOKA3aTEIbCTBA TEOPEM U3 Kypca MaTeMaTHUECKOTO
aHaJM3a, YMCHUE TPUMEHHUTD 3TH 3HAHHS B KOHKPETHON CUTYAIIHH).

CTyneHTbl, MOMYYHBILHUE 110 MPAKTHKE OLEHKH 3, 4, 5, 0CBOOOXKIAIOTCS OT MPAKTHUECKOM
4yacTH OmiieTa co CBOeH oleHKoM. MiToroBas omeHka 3a 9K3aMeH IMOTyJaeTcsl Kak cpeHee
apru(MeTHUECKOEe OLIEHOK 3a MPAKTUKY M TEOPHIO, C OKPYIJIEHHEM B CTOPOHY OIIEHKH 33 TEOPHIO.
Ecnu 6611 ciaH KOJJIOKBUYM O TEOPETUYECKOMY pa3/ieny, BRIHOCUMOMY Ha 3K3aMeH, TO
CTYAEHT 0CBOOO’KIAETCsl Ha SK3aMEHE OT BOIIPOCOB MO JAHHOMY pa3fieNly ¢ TOH OLEHKOU, KaKas
ObLi1a 3a KOJUIOKBUYM. B sK3aMeHallnOHHOM OHIIETE TOJIKHBI IPUCYTCTBOBATH BOIIPOCHI 110
IIPAKTUKE U TEOPUU 10 OCHOBHBIM IPONAECHHBIM TEMaM.

KomnnuecTBo BOIpOCOB 3aBUCUT OT UX TPYJOEMKOCTH, He 0oJiee TpeX BOIPOCOB MO
IPaKTUKE U TPEX BOIPOCOB MO TEOPHH. 3a KaX/Iblii BOIPOC OUIIeTa JOKHA OBITh MOTy4YeHa
OllIeHKa He HuXke Tporku. OIeHKa 3a OTBET [0 TEOPUHU Ha 3K3aMeHe HaXOJUTCS KaK Cpe/iHee
apudMeTHUecKoe OTBETOB 110 KakJJoMy Borpocy. [Ipu criopHo# olieHKe 3a1aéTcs
JIOTIOTHUTEIBHBINA BOMPOC.


https://tsu.ru/sveden/education/eduop/

JIOTIOJTHUTENBHO CTYACHTAM Tpeaaraercs (Mo uX *ellaHuio) pa3o0parh U HAUCATh
JI0KAa3aTeNbCTBA HECKOIBKUX CIOXKHBIX TEOPEM, BOIIEIINX B KypC JIEKIHI 0e3 10Ka3aTelbCTB,
9TOOBI PA3BUTH KOMIIETCHIIUU PAOOTHI C HCTOYHUKAMH U KPUTUYECKOTO OCMBICIICHUS
maremarnueckux TekcToB (POOIIK - 1.3, POOIIK — 2.1). Ha sk3aMeHe HYy)KHO OTBETUTb Ha
BOIIPOCHI 10 3TOMY JI0Ka3aTeIbCTBY, KPOME OTBETOB Ha BOIPOCH! Ouiera. Ecnu cTyaent
MOKAa3bIBACT IOHUMAaHHUE JAaHHOTO MaTepHala, U3y4eHHOT0 CaMOCTOSATEIbHO, TO ATO MOBBIIIAET
€ro UTOTOBYIO OIIEHKY 32 COOTBETCTBYIOIIYIO IJ1aBy Ha 1 Oas.
Kputepuii onieHrBaHus OTBETa Ha HK3aMeHe (Ha MOATOTOBKY U OTBET Ha 3K3aMEHE OTBOAMUTCS
1,5 akajieMHU4ecKoro yaca):
Kputepuii onieHkH Borpoca Ha 3k3aMeHe (KOJUIOKBHYME):

HeynoBnerBoputesibHO | Y 10BIETBOPUTEIIHBHO | XOPOIIO OtanyHO
O3HAYaeT 03HAYaeT 03HAYaeT 03HAYaeT
HECIIOCOOHOCTh HECIOCOOHOCTh CIOCOOHOCTh CHOCOOHOCTD
CTyJICHTa CTyICHTa TPUBECTH | CTyJACHTA BEPHO | CTyJIGCHTA  TPHUBECTU
MaTeMaTHUYeCKU BEPHO | JI0Ka3aTeIbCTBa chopMyIupoBaTh JI0Ka3aTeNIbCTBA
c(hopMyJIUPOBATH BEpPHO pe3yybTar U | BEpHO
ornpeaeneHus Wik | cQOpMYIMPOBAHHBIX | PUBECTU OTHAEIbHBIC | CHOPMYIUPOBAHHBIX
PE3YJIbTATHI, PE3yIIbTaTOB U | 9acTH pe3yIbTaToB WIH
TpeOyemble B BOMpOCe. | HEYyMEHUE MPUMEHUThH | JI0Ka3aTeNbCTBA WM | yMEHHE  IPUMEHUTH
cOpMyNIHpOBaHHBIE | PEUICHUsT TpH  He | chopMyTupoBaHHBIE
oTpeaeNeHus U | CHOCOOHOCTH oTpeeNeHUs u
PE3YIIbTATHI K | TIOCTPOUTH PE3yIIbTaThI K
KOHKpETHOU JIOTHYECKYIO IIETI0YKY | KOHKPETHOM
CUTYaIUH. JI0Ka3aTeIbCTBA CUTYaIlUH, JIeNnaTh
(pemienuss  3ama4M) | HECOOXOAUMBIS
0e3 JOIMOJIHUTEIBHBIX | 0000IICHHUS u
yKa3aHUH. BBIBOJIBI.

IIpumepHBIii IepeYeHb TEOPETHYECCKUX BONPOCOB, BHIHOCHMBIX HA IK3aMEHbI:

Cemecmp 1.

Ilepeuiii sonpoc bunema.
1.0npenenuth OCHOBHBIE ONEpAllMU HaJl MHOKECTBAMH. 3amucaTh U J1I0Ka3aTh (HOPMYJIbI
JIBOWCTBEHHOCTH e Moprana Juist Tpex MHoXkecTB. HapucoBath kK 3TuM hopMynam auarpaMMsl

Benna — Diinepa.

2. llatb ompeneneHHe CeMEWCTBA MHOXECTB, OObEIUHEHUS U IEepeceueHHs] MHOXKECTB
cemeiictBa. [IpuBectu nmpumepsl. 3anucaTh U JA0Ka3aTh (HOpPMYIIbI JBONCTBEHHOCTH Ji¢ MopraHa
JUIsL CEMENCTBA MHOKECTB.

3. Jlatb ompejeneHre COOTBETCTBHUS M oToOpaxeHus. Ompenenuth o0pa3 u mpoodpas
MHOXecTBa Npu oTtoOpaxeHnu. CHopMyInpoBaTh U J0Ka3aTh TEOPEMY O CBOMCTBaX 00pa3oB U

pooOpPa30B MHOKECTB.

4. JlaTb ompeneneHusl UHBEKINH, CIOpbeKluuH, ouekuuu. ChopMyaupoBaTh U J10Ka3aTh
Kputepuit 6uexun. /late onpenenenune odpatHoro otoopaxkenus. [Ipusectu npumep.

5. Jlatp ompeneneHue KOMIO3UIUHN OTOOpaskeHHH. IIpuBecTH mpumephl: KOMITO3UIHS
orpezenieHa, KOMIO3UIMS HE onpeeneHa. B kakux ciydasx KOMIO3UIMS ABYX OTOOpa)KeHUI
JIaeT TOXKIECTBEHHOE OTOOpakeHue

6. IlepeuncnuTh Tpynmbl akCUOM, OINPEAEISIONINE MHOXECTBO BEIIECTBEHHBIX YHCE.
Hcnonp3yst akCHOMBI, 10Ka3aTh IPaBUJIO YMHOKEHHNSI HEPABEHCTBA HA OTPULATEILHOE YUCIIO.

7. Jlath omnpeneneHue TOYHOW HUKHEN U TOYHOM BEPXHEHN IPAHM YMCIOBOIO MHOKECTBA.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O CYLIECTBOBAaHUM TOUYHBIX IpaHeil. [IpuBectu npumep.

8. laTb onpenenenrne MHAYKTUBHOIO MTOJIMHOXKECTBA BEIIECTBEHHBIX unced. OnpeaenuThb
MHOXECTBO HaTypaibHbIX uucen. ChopMynupoBaTh M Jl0Ka3aTb HPUHIMII MaTeMaTUYECKOMH

uHaykuuu. [IpuBectr nmpumep ero npuMeHEeHUsI.




9. ChopmynupoBath U Aokazate (opmyny buHoma HpioToHa. 3amucarh HECKOJIBKO
CTpOK TpeyrosbHuka [lackans 1 00bACHUTD, U3 KaKol (hOpMYJIbI CIEAYET €ro MOCTPOCHUE.

10. Onpenennute MHOXKECTBO LIEJBIX YHMCEN KaK MOJAMHOXECTBO BEIIECTBEHHBIX YHCEIL.
CdopmynupoBath U A0Ka3aTh NpuHIKUN Apxumena. [[aTe onpeaeneHue menon u ApoOHON YacTu
yucia. [Ipusectu npumepsl.

11. Onpenenuth MHOXECTBO paluoOHaNbHbIX uucen. CdopMmMyaupoBaTh M J0Ka3aTh
CBOMCTBO IJIOTHOCTH PAllMOHAJIBHBIX YHMCEJ BO MHOYKECTBE BELIECTBEHHBIX uucen. IIpuBectu
IIpUMEp IPUMEHEHUS 3TOrO CBOMCTBA.

12. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY O CYIIECTBOBAaHUHM apU(PMETUIECKOTO KOPHS
U3 TOJIOKUTENIBHOTO BELIECTBEHHOro uucia. OObACHUTb, KaK ONpEAEseTcs BELIeCTBEHHas
CTENEHb BEILIECTBEHHOT'O YUCIIA.

13. [latb ompenesieHne KOHEYHOIO M CYETHOIO MHOXecTBa. J[0Ka3aTh, 4YTO MHOXKECTBO
palMoHaIbHBIX YuceN c4eTHO. [IpuBecTu apyrue npuMepsl CYETHBIX MHOKECTB.

14. latb onpeneneHue CYETHOTO U KOHTHHYAJIBHOTO MHOKECTBA. Jl0Ka3aTh, 4TO OTPE30K
[0;1] He sBnseTcst cueTHBIM MHOXXecTBOM. llpuBectu npyrue mnpuMepbl KOHTHHYaJIbHBIX
MHOKECTB.

Bmopoti éonpoc bunrema.

1. Jlath ompeneseHue mnpenena 4uciaoBoil mocienoBaTenbHOCTH. ChopMynnpoBaTh U
JI0Ka3aTb TEOPEMbl O E€IMHCTBEHHOCTU TMpefesia M  OrPaHUYEHHOCTH  CXOAsILIencs
nocienosarenbHocTu. [IpuBecty npuMepsl.

2. llatb ompeneneHue OECKOHEYHO Mayod mocienoBarenbHOCTH. ChopMyaupoBath U
JI0Ka3aTh TEOPEMbl O CBOMCTBAaX OECKOHEYHO MaibIX IOCIEIOBATEIbHOCTEH M O CBSI3U O.M.
MOCJIEI0BATENbHOCTEN U CXOIALIMXCA IToceaoBareabHocTel. [IpuBectu npuMepsl.

3. CdopmynupoBaTb M J0Ka3zaTb TeopeMy 00 apupMeTHyecKux JeHCTBUAX C
nociueaoBarenbHOCTAMU. [IpuBecT npuMepsl IPUMEHEHHUSI 3TOM TEOPEMBI.

4. CopmynupoBaTh U J10Ka3aThb TEOPEMBbI O MEpPeXo/e K Mpeaeiay B HEPaBEHCTBE JUIS
IOCJIEZIOBATENbHOCTE U O TpeX MocienoBaTeNbHOCTAX. llpuBecTn mnpumep npuUMeEHEHUus
TEOPEMBI O TPEX MOCIE0BATEIBHOCTSX.

5. Hate omnpeneneHue OECKOHEYHO OOJIBIION YHCIOBOM TOCJIEIOBATEIHLHOCTH.
Paccmotpets pasnble ciyuau. IIpusectu npumepsl. ChopMynupoBaTh M J10Ka3aTb TEOPEMY O
cBsA3M 0.0. 1 6.M. IOCTIEI0BATEIBHOCTEM.

6. JlaTb ompeneneHne MOHOTOHHOW mocienoBaresibHocTH. CHopMynTupoBaTh U J10Ka3aTh
TeopeMy BeliepimTpacca 0 MOHOTOHHBIX MTOCE0BAaTeNbHOCTAX. [IpuBecTH mpuMep NpUMEHEHUs
JTOU TEOPEMBIL.

7. 3agaTh TOCIEIOBATEIBHOCTh, MpEAes KOTOpoW oOo3Hauaercs uepe3 e. Jlokasarhb
CXOOUMOCTb 3TOM mnocnenoBareapHOCcTH. llomyunTs cimeactBust u3 sroro mnpenena. Kakas
HEOIpeeIEHHOCTh 3/1eCh BO3HUKAET?

8. Jlath ompenenenue mnojnocienoBarenbHocTi. ChopMyarpoBaTh U JA0Ka3aTh TEOPEMY
0 CXOAMMOCTH MOAIOCIeN0BaTeNbHOCTEN. [IprBECTH TpUMEpBI MPUMEHEHHSI 3TON TEOPEMBI.

9. ChopmynupoBarh U 10Ka3aTh jJeMMy KaHTopa O BIOXEHHBIX OTpe3Kax U TEOpeMy
Bonwiiano — Beitepmtpacca 06 orpaHUYEHHBIX MTOCIIEIOBATEIHLHOCTSIX.

10. Hdate ompeneneHue ¢yHAaMeHTaTbHOU mocieaoBaTenbHocTH. ChopMmynupoBats u
JI0Ka3aTh KpuTepuii Komm cxoauMocTy YMCIIOBBIX NOcaeaoBaTebHOCTEN. [IpuBecT mpumepsl.

11. Jlatp onpezneneHue MpeaesibHOM TOUYKHM YUCIOBOr0 MHOKecTBa. CPopMynupoBaTh U
JI0OKa3aTh KPUTEPHM MpeaenbHON ToUku. [IpuBecTy mpumepsl.

12. Mate onpenenenust npenena ¢pyuxnuu no Komm u no I'eiitne. ChopmynupoBats u
J0Ka3aTh TeopeMy 00 IKBUBAJIEHTHOCTH 3TUX ompeneieHuil. [IpuBectu npumepsl.

13. ChopmynupoBaTh M J0Ka3aTb TEOPEMbl O EIUHCTBEHHOCTH Ipejaena (yHKIHUH,
JIOKAJIbHOM OrpaHUYE€HHOCTH, JOKAJbHOM COXpaHEHHM 3Haka (yHKIMEW, UMerolled mpenen, a
TaKXe TeopeMy O TpeX (QYHKIHAX.

14. ChopmynupoBath U J0Ka3aTh TEOPEMY O 3aMEHE MEPEMEHHOM MO/ 3HaKOM Mpesena.
[TpuBecTu npuMepbl IPUMEHEHUSI 3TON TEOPEMBI.



15. ChopmynupoBaTh 1 J0Ka3aTh TeOpeMy 00 apru(pMETHUECKUX ONepaIHsiX C MpeaesiaMu
dbynakuumid. [IpuBecTn mpuMepsl MPUMEHEHHUSI 3TOH TEOPEMBI.

16. Jlate ompenenenue OECKOHEUHO Majod (YHKIMH TpU X, CTPEMSIIEMCS K Xo.
CdopmynupoBaTh U JJ0Ka3aTh TEOPEMBbl O CBOHCTBaX OECKOHEYHO Maiblx (yHKuuH. IIpuBectu
PUMEPHI.

17. Jlate ompeneneHne OSCKOHEYHO OOJIBIION (DYHKIMH TIPH X, CTPEMAIIEMCS K Xo.
Paccmotpets pazmuunbsie ciaydan. CPopMynupoBaTh U JI0Ka3aTh TEOpeMy O CBs3H 0.0. U 0.M.
dbynakuuii. [IpuBecTu npumepsl.

18. Ilepeuncnuth n3BecTHBIC Bam HeonpeneneHHOCTH, BOSHUKAIOLINE MTPU HAXOXKACHUU
npenenoB. ChopMyIupoBaTh U J0Ka3aTh TEOPEMBI O TOM, 4TO o0-00 = oo, O/oo = (. [IpuBectu
PUMEPHI.

19. JlaTh ompeneneHue OJHOCTOPOHHUX MPEAETIOB IPH X, CTPEMSIILEMCS K Xo U NPH X,
crpemsimemcsi Kk co. CdopMyanpoBath M J0Ka3aTb TEOPEMBl O PABEHCTBE OJHOCTOPOHHUX
npezenioB B 000HX Ciydasx.

20. 3anucath «IepBbIi 3aMeyaTeNbHbIN IpeaeI» U J0Ka3aTh 3TO paBeHCTBO. [lomyuuTsb
CJIEJICTBUS U3 ITOTO Ipenena.

21. 3anucarbh «BTOpPOM 3aMeyaTeNbHbIN MpEeen» U JA0Ka3aTh 3TO paBeHCTBO. llomyuuts
CJIEJICTBUS U3 ITOTO Ipenena.

23. JlaTh ompenesieHue SKBUBAJCHTHBIX (YHKIMH @pU X, CTpeMsIIeMcs K Xo..
CdopmynupoBath 1 JOKa3aTh TEOPEMBI O CBOMCTBAX KBUBAJICHTHBIX (DYHKIIMH ¥ O IPUMEHEHUHT
9KBUBAJICHTHBIX (DYHKIMH [UI HaX0KIeHUs npeaesoB. IIpusectu npumMepsl.

24. Jlath ompenesneHue 6ECKOHEYHO MAJIOH ()YHKIIMU MO CPABHEHUIO C APYrod (QyHKIHEH
npu x, crpemauiemcs K xo. ChopMynupoBaTh U J10Ka3aTh KPUTEPUN IKBUBAICHTHBIX (DYHKIIHIA.
JlaTp ompeneneHue ri1aBHOM YacTu (GYHKUIUH MPH X, CTpeMsIemMcs K xo. [I[puBecTu mpumepsi.

25. Jlatb ompeneneHue (PyHKIMM, OTPAaHUYEHHOW IO CPaBHEHHUIO ¢ ApYyrod (yHKuuen
npu x, ctpemsuemcs K xo. CpopMyaupoBaTh U A0Ka3aTb TEOPEMY O CBSI3U IPE/Esia OTHOILIECHUS
(YHKLUU C 3TUM MTOHATUEM.

26. latb omnpeneneHre 0ECKOHEUHO Malol (YHKIUHU [0 CPaBHEHUIO ¢ Ipyroi pyHKuuen
npH X, cTpemsiiemcs K +oo. [IpuBectr mpumMepsl Takux GyHKIMIH (C 10Ka3aTeIbCTBAMHU).

27. CdopmynupoBaTh M J0Ka3aTh pa3JIMYHbIE BApUAHTBHl O TMpeEJeiIe MOHOTOHHOM
¢ynkuuu. [IpuBectu npumepsl.

28. CdopmynupoBaTh U JI0Ka3aTh pas3inyHble BapuaHThl Kputepus Komm
cyliecTBoBaHMA npeaena GyHkiuu. [IpuBecty npumep NpuMeHEHUs 3TOH TEOPEMBI.

Tpemuii onpoc bunema.

1. ate onpeneneHue HenpepbiBHON GyHKINU B Touke. ChopMyarpoBaTh U 10Ka3aTh
Kkputepuii ['eline HenpepbIBHOCTH PYHKIINU B Touke. [IpuBecTy mprumepsl HEMPEPhIBHBIX U
pa3pbIBHBIX (DYHKIIHIA.

2. CdopmynupoBaTb M J0Ka3aTb TEOPEMY O COXPAaHEHHM HENPEPHIBHOCTH IIpH
apupmMeTrueckux aercTBusx. IlpuBectu npuMepsl IpUMEHEHHs 3TON TEOPEMBI.

3. CchopmMynmpoBath 1 J10Ka3aTh TEOPEMBI O HEMPEPHIBHOCTH KOMITO3UIIH HETPEPHIBHBIX
(GyHKLIUH 1 0 Iepexo/ie K MpeJieny 1Mo/ 3HaKOM HenpepbiBHOW (yHKuMU. [IpuBecTr nmpumepsl.

4. CchopmynupoBaTh U J0Ka3aTh TEOPEMY O HEMPEPHIBHOCTH MOHOTOHHOW CIOPBEKIINU,
3aJaHHOM Ha oTpe3ke. Jloka3aTe HeNnpephIBHOCTh CTETIEHHOW M MOKa3aTeNbHONH (YHKIMU Ha MX
o0JacTsx onpeaeneHusl.

5. CdopmynupoBaTh U J0Ka3aTb TeopeMy Komm o MOpOMEKYTOUHBIX 3HAYCHUAX
HenpepbrIBHON QyHKIMU Ha oTpe3ke. Kak aTa Teopema ucnosib3yeTcs pu pelieHUd HEPaBEHCTB
METOI0M MHTEPBaJIOB?

6. ChopmynupoBaTh 1 J0Ka3aTh TeopemMy BelepmTpacca 0 TOCTHKEHUN TOYHBIX TPaHEH
HenpepbIBHON (yHKIMel Ha oTpe3ke. [IpuBecTu npumeps! GyHKIMN, 3aJaHHBIX Ha OTPE3Ke U Ha
WHTEpBAJe.

7. CdopmynupoBaTh M J0Ka3aTh TEOPEMY O CYLIECTBOBAaHMM M HEMPEPHIBHOCTH
00paTHOTO OTOOpaKEHUs Ui CTPOTO MOHOTOHHOW (QyHKIMH. HempepsBHOCTh KaKHX



JIIEMEHTApHBIX  (QYHKIUI ciegyeT uX 3Tod  Teopembl?  Jloka3aTh  HENpPEpHIBHOCTh
norapupmMudeckoi PyHKITMN Ha ee 00JIaCTH ONPECIICHHS.

8. latp ompeneneHrne HENpepbIBHONW (PYHKIMM M PaBHOMEPHO HENPEPHIBHOW (PYHKITUH
Ha MHOecTBe. [loka3ars, yeM oTiMyaroTes 3TH noHATus. [IpuBectu npumepsl.

9. CdopmynmupoBath U J0Ka3atb Teopemy leitne — Kantopa o paBHOMEpHOI
HENPEePbIBHOCTH HENPEPHIBHON (YHKLIMU HA OTPE3KE.

10. late onpexnenenue npous3BogHON W nuddepennuana ¢pyHkuun B Touke. IlpuBectu
npumep. ChopMynrpoBaTh U A0Ka3aTh TEOPEMBbl O CBA3M MPOU3BOAHON U auddepeHunana u o
HENPEPbIBHOCTH JU(depeHIrpyeMoii HyHKIHH.

11. ChopmynupoBaTh M J0Ka3aTb TEOPEMY O IPOU3BOIHBIX IMPU apUPMETUUECKHX
neiictBusix. Kakue mnpow3BOIHBIE W3 TAONHUIBI TOJYYAIOTCS C IMOMOINBIO 3TOW TeopeMbl?
[Tonyuutsb ux.

12. ChopmynupoBarh M J10Ka3aTh TEOPEMY O IMPOU3BOJHON KOMIIOZUIUH (YHKIUH.
[TpuBecTH npuMep NpUMEHEHHs 3TON TEOPEMBI I KOMIIO3ULUHU TPeX (PYHKLUH.

13. ChopmynupoBate U J0Ka3aTh TEOPEMY O MPOU3BOIHON oOpaTHOW (yHkumu. Kakue
IPOM3BOJIHBIE U3 TaOJIMIbI OJIYYAIOTCS C IOMOLIbIO 3TON TeopeMbl? [TomyunTs ux.

14. late ompeneneHusi HAKJIOHHOW M BEPTUKAIBHON aCUMITOTHI K TpaduKy (yHKIIHH.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O HAXOKJICHUN HAKJIIOHHON aCUMITOTBHI.

15. Jlate ompenenenue K-ii mpomsBomHOW oT ¢yHKiuH B Touke. CopmyrupoBarh
npaBwio JlelOHUIA I8 HaXOXKICHUS K- HPOU3BOJIHOW OT MPOM3BEICHHS IBYX (QYHKIHIL.
3amucatb (HOPMYIIBI ISl TPETHEH, YETBEPTOU IPOM3BOTHON OT POU3BEACHUS IBYX (DYHKIIUH.

16. JlaTb ompeneneHue TOYKH JIOKAIbHOIO JKCTpEMyMa MU CTPOrOro JIOKaJbHOTO
skcTpemyma GyHkuu. CHopMyTupoBaTh U JI0Ka3athk Teopemy Depma u Teopemy Poss.

17. ChopmynupoBaTh U J0Ka3aTh TeopeMy O (opmyiie KOHEUHbIX npupamienuii Kommu.
[TosryunTs U3 Hee HhopMyily KOHEUHBIX NpupaieHuit Jlarpanxa. [IpuBecty npumep npumMeHeHus
3TOM (POPMYIIBIL.

18. CdopmynupoBath W 10Ka3arh Teopemy o mpabwie Jlomurans mns ciaydas 0/0.
CohopmynupoBats TeopeMy Juis ciydas oofoo, TIpuBecTH TpUMeEpbl MPUMEHEHUS TMpaBHiIa
Jlonurans u ciaydvast, KOrja OHO HE IPUMEHUMO.

19. 3anucats MHOTOUseH Teitnopa nopsaka N it GyHKIKUK B TOUKE Xo. Jloka3aTh nepBoe
OIpeNeNAoee MHOTOWIeH Tenopa CBOMCTBO: COBIAJEHUE IPOU3BOAHBIX JO HOpsaKa N ¢
IPOU3BOIHBIMU (DYHKIIUU B TOUKE X0.

20. 3anucate MHOTOWIEH Teinopa mopsiaka N st GyHKIUKA B TOUKE Xo. [lokazats BTOpoe
oTpeieNolIee CBOMCTBO, TO €CTh MONYUUTh (popMyiy Teiiopa ¢ 0cTaTOYHBIM WIEHOM B (hopme
[Teano.

21. ChopmynupoBath U 0Ka3zaTh TeopeMy 0 Gpopmyie Teisopa ¢ 0CTaTOUHBIM YJICHOM B
¢dopme Jlarpanxka. [IpuBecTu npuMep NpuMEHEHUs 3TOI TEOPEMBI.

22. Momyuuts pasznoxeHus no Gopmynse MakjaopeHa MSITH OCHOBHBIX OECKOHEYHO
nudepeHIpyemMbIxX HYHKITHI.

23. CdopmynupoBaTb U JI0Ka3aTb TEOpPEMY O CBSI3M 3HAKH TPOU3BOAHOM C
MOHOTOHHOCTBIO (DYHKLIMH, a TakKe IMepBO€ JOCTaTOYHOE YCJOoBHE 3KcTpeMyma. [IpuBectu
IpUMep.

24. CopmynmupoBaTh U JTI0Ka3aTh BTOPOE JOCTATOYHOE YCIOBHE dKcTpeMyMa. [IpuBectn
IIpUMEp IPUMEHEHUS 3TON TEOPEMBI.

25. [artp ompeneneHue BbIIYKJIOH BBepX [BHU3] (yHKUMM Ha HHTEpBale.
ChopmynupoBaTh M J0Ka3aTh TEOPEMY O CBS3M HANpPaBICHHUS BBITYKIOCTH M BTOPOM
npousBogHON (yHKIMU. [IpuBecTu npumep.

26. [arp ompenenenue Touku mnepern6a ¢yHkuuu. ChopMmynupoBaTh M JI0Ka3aTh
TEOpEMY O HalpaBiICHUM BBINTYKIOCTH M KacaTelbHOW K rpaduky o¢yHknuu. OmnucaTh
reOMETPUYECKUI CMBICT TOUKH Ieperuoa.



27. CopmynupoBaTh U JOKa3aTb TEOPEMBI O HEMPEPBHIBHOCTU U AU HepeHIupOBaHUN
napamMeTpudecku 3amaHHoi GyHkuud. [lomyduts dhopmyny s BTOpOH MPOW3BOJHOW B 3TOM
cinyyae. [Ipusectu npumep.

Cemecmp 2.

Ilepswiii 6onpoc bunema.

1. Onpenenenue mepBooOpa3HOW Mg (YHKIIMM HAa OTpe3Ke. TeopemMa O pa3HOCTH
nepBooOpaszHeix.  CBoiicTBa  mepBOOOpa3HbIX.  Tabnwma  mepBOOOPA3HBIX  OCHOBHBIX
3JIEMEHTAPHBIX ()YHKIUH.

2. Teopema 00 UWHTErpUPOBAHMM TOJCTAHOBKOW. 3aMeHa TIEpEMEHHOW B
HeolpeaeneHHOM unrerpaie. IIlpumepsr.

3. Teopema 00 MHTErpHpOBaHWU MO YacTAM. [Ipumep peKyppeHTHOW HHTETrpalbHOU
dopmyinsl. [IpuMep LUKIMUECKOro HHTErpaja.

4. WunterpupoBaHue ApOoOHO-palMOHANBHBIX (yHKIMA. Onucare MeETOJ, NPHUBECTH
IIpuMep.

5. Wurerpanbusle cymmbl Pumana u [lapOy. Omnpenenenue wunTerpaia Pumana.
Heob6xonumoe ycinoBue unrerpupyemoctu. Cpoiicta cymm [lap0y.

6. Teopema o0 CylIecTBOBaHMM HHTerpaja PumaHa OT HENpephIBHON (QYHKIMU Ha
orpeske. [Ipumep BbluMcieHus uHTerpaiga Pumana oT HempepblBHOM (QyHKIMM 6e3 GopMyIbl
Hetorona — JleliOauna.

7. aTerpan ¢ nepeMeHHbIM BEPXHUM IPEAEIOM U NepBooOpa3Has (yHKIMU Ha OTpE3Ke.
®opmyna Hetotona-Jleiibnuma.

8. UucnoBoi psAl, YaCTUYHBIE CYMMBI psijla, HEOOXOJUMOE YCIOBHE CXOIUMOCTH
4yHuCII0BOro psifa. CBOMCTBAa OCTATKOB YMCIIOBOrO psja. [Ipumepsl cxoasimuxcst psaos.

9. Kputepuii Komu cxogumocTu uucinoBoro psja. [Ipumepsl TeopeM, B 10Ka3aTeabCTBE
KOTOPBIX pUMeHseTCst Kpurepui Komm.

10. IlepBeblii 1 BTOpOM NPU3HAKU CPABHEHUS AJIS PAIOB C HEOTPULATEIBHBIMUA WICHAMMU.
[Tpumepsl: KOrAa 3TH NPU3HAKY IPUMEHUMBI, a KOI/1a — HE IPUMEHUMBI.

11. IMpusnaku Janambepa u Ko cXoauMOCTH pSAAOB ¢ HEOTPULATEIbHBIMH YJICHAMHU.
[TpuMeps! X MpUMEHEHHUS.

12. HWHrerpanbHblii NPU3HAK CXOIUMOCTH I PSIOB C HEOTPULATEIBHBIMHU WICHAMHU.
CxoaumocTh 0000IIIEHHOTO TAPMOHUYECKOTO Psijia.

13. AOcomtoTHast U yCIIOBHasE CXOJUMOCTb YMCIIOBOTO psija. Teopema o mepecTaHOBKax
YIEHOB a0COJIFOTHO CXOSIIErocs psija.

14. AGconoTHas U yCIOBHAs CXOJUMOCTh YHMCIOBOro psja. Teopema o mMpou3BEAECHUU
a0COJIFOTHO CXOJISIIIUXCS PSIIOB.

15. Ilpusnak JlelOHMIIA CXOAMMOCTH 3HaKouyepeayromuxcs psjoB. OleHka ocTaTka
psna, yIoBIETBOPSIOLIETo Npu3Haky JleiOHuna.

16. IIpusHak Jupuxiie cX0IMMOCTH 3HaKONIEpEMEHHOT 0 psiaa. Pazobpats mpumep.

17. Tlpuznak AOenss CXOAMMOCTH 3HaKomepeMeHHoro psaa. Ilpumepsl psnos,
CXOMALIMXCS 10 NpU3HaKy Abes.

18. Teopema Prumana o mepecTaHOBKax WIEHOB YCIOBHO cxomsmierocs psaa. [Ipueectn
IIPUMEpP CXOASILErocs psiia, KOTOPBIN MOCIE MEPECTAHOBKH CTAHOBUTCS PACXOJALIMMCS.

19. Iloroueynast U paBHOMEpHasi CXOAUMOCTh (PYHKIIMOHAIBbHBIX MOCIIE0BATEILHOCTEH.
[lpuBeauTe mnpuUMEpbl pPABHOMEPHO U HEPABHOMEPHO CXOAAIIMXCSH  (YHKIMOHAIBHBIX
IIOCJIENOBATEIILHOCTEN.

20. Teopema 0 paBHOMEpPHOM Mpefelie MOCIEA0BATEIILHOCTH HENPEPhIBHBIX (DYHKITHA.
Teopema 0 MOWIEHHOM UHTETPUPOBAHUH (PYHKIIMOHAIBHOM MMOCIEI0BATEIbHOCTH.

21. Teopembl 0 MOWICHHOM UHTETPUPOBAHUM U U PepeHIIMPOBAHUHU (HYHKIIMOHATIBHOMN
MIOCJIEIOBATENbHOCTH. [IprBeCTH prMep MPUMEHEHUS OAHON U3 TEOPEM.

22. TloroueuyHas M paBHOMEpHAs CXOJIUMOCTh (YHKIMOHANBHOrO psna. llpu3Hak
Beliepmitpacca paBHOMEpPHOM CXOAUMOCTH (QYHKIIMOHATIBHOTO psija.



23. IIpusznak upuxie paBHOMEPHOH CXOAMMOCTH (pyHKIMOHAIBHOTO psina. PazoOparthb
npuMep.

24. TlpuzHak AGenss paBHOMEpPHOW CXOIUMOCTH (YHKIHMOHAIBHOTO psna. IIpuBenute
IpUMED Psizia, KOTOPBIN CXOAUTCSI pABHOMEPHO Ha OTPE3Ke 10 Mpu3HaKy Aoes.

25. Teopembl O MOYWICHHOM WHTETPUPOBAHUH U TU(PPEpEeHIIMPOBAHNN (HYHKIINOHATIHHOTO
psna. [IpuBectu npumepsl IPUMEHEHHSI 3THX TEOPEM.

Bmopoii sonpoc bunema

1. Jluneitnoe oro6paxkenne A:R™ — R", ero marpura. Jlokasath cyIiecTBOBaHHE
HOPMBI onieparopa A ||A|| =sup {”A(X)” , ||X|| <l xe Rn} Y PaBHOMEPHYIO HEMPEPBIBHOCTH
OTOOpaKeHHS A.

2. OTobpaxkenue, 6ECKOHEYHO MaJIOe 110 CPABHEHHUIO C IPYTHM 0TOOpaKeHHEM IpU
X —> Xg . latb onpenenenne, chopmymaposars kpurepnid 0 (||x —Xg|[), X — X,

3. Onpenenenue nupdepenimaia oroopaKeHus B TOUKe. TeopeMa o0 HeMPepbIBHOCTH
muddepermmpyemoit pynkuu. [Ipumepsr muddepeHnupyemMsix u He UG PEpEeHITUPYEMBIX

OTOOpaKCHUH.
4. TeopeMbl 0 TOKOMIIOHEHTHOI HENIPEPHIBHOCTH U ITOKOMIIOHEHTHOMN

mudpepenumpyemoctu orobpaxkennii f :G —R",G cR™ . [Ipusectu npumepsL.

5. Onpenenenye 4acTHOM mpou3BoHol otobpaxkenus f :G —>R",G cR™ B Touke.

CBsi3b CyILIECTBOBAaHUS YACTHOM MPOU3BOAHBIX U U depeHImaa.

6. Teopema o quddepeHIPOBaHUN KOMIIO3UITNH OTOOpaKeHUH. M iess ”HBapHAHTHOCTH
dopmbl iepBoro auddepennmana. [Ipuect npuMepsl.

7. Teopema o quddepenumpoBannn 0OpaTHOro orodpaxenus. Matpuia Skobu u
ssKkoOnaH oopaTHoro otoOpaxeHnus. [IpuBectu mpumep.

8. ®opMyIIbl KOHEUHBIX MPUpAIIeHHH 17151 oToOpaskenuid. [lokazaTe paznuune Mexmy

coydasmu f:G >R,GcR™"u f:G->R",G<R".
9. TlponsBoaHas 10 HanpasJeHuto 1 rpaauenT Gynkumu f :G — R,G cR™ B Touke
Xy € G. CpoiicTBa rpaguenTa. KacaTenbHas miockocTs K rpaduky GyHKIUH
f:G—>R,GcR"™ B1ouke (Xo; f (X)) -

10. YacTHas mpou3BOIHAs BTOPOTO U BBICIIMX MOPSAKOB. Teopema 0 paBeHCTBE
CMEIIaHHbIX pon3BoaHBIX. [IpuBectu npumep. Auddepeninan BTOporo nopsaka 1is

f:Go>R,GcR™.
11. ®opmyna Teitnopa st BelIeCTBEHHON (PYHKIIMN HECKOJIBKUX EPEMEHHBIX.
Teopemsl 0 popmyie Teitnopa ¢ octarounsiM usieHoM B Gpopme Jlarpanxa u B popme Ileano.

12. Touku NOKaIBHOTO 3KcTpeMyMa oTobpaxkenus f : G —R,G c R™. Tlepsoe

HEOOXOMMOE YCIIOBHE IKCTPEMYMa.
13. KBagparuunsie ¢popMbl. Tumsl kBagpaTHuHbIX ¢popM. Bropoe Heobxonumoe ycinoBue

skerpemyma Gynknun f :G > R,GcR™.
14. JlocTaTo4Hble YCIOBHS CTPOrOro JOKAJIBHOTO SKCTpEMyMa 0TOOpaskeHus
f :G—>R,GcR". Kpurepuii Cunsectpa. [Ipusectr mpumep.
15. Onpenenenne vessaoM Qpynkumu f :U(Xy,0) > U(Yy,€), Xy €R, Y, €R, 3anannoin

ycinosueM F(X,Y) =0 B OKpeCTHOCTH TOYKH (XO; yo) e R?. TIpuBecTH IpUMEpEL.
16. Onpenenenue nesBHol Qpynximu f U (Xg,8) = U(Y,,€), X, € R",y, € R, 3anannoii

ycinoBueM F(X,Y) =0 B OKpecTHOCTH TOUYKH (Xo; yo) e R™ . Tpusectn mpumMepsl.



17. Teopema 0 CyIIECTBOBAaHUHM W €IMHCTBEHHOCTH HETIPEPHIBHOM HESIBHOW (DYHKLINU B
OKpPECTHOCTH TOYKU (XO; yo) ceR?. IIpuBecTu cBOM IpUMEpP NPUMEHEHUS ITOU TEOPEMBI.
18. Teopema o nuddepeHpyeMoCcTH HEIBHON (PYHKIIMH B OKPECTHOCTH TOUKH
(XO; yO) ceR?. [TpuBecTH cBoil mpuMep HaxoxaAeHUs T depeHrana HesBHON QyHKITHH.
19. Teopema o cyliecTBOBaHUH, €IMHCTBEHHOCTH, HENIPEPHIBHOCTH U
o . m-+1
TuddepeHIMPyeMOCTH HEIBHOM (DYHKIIMM B OKPECTHOCTH TOUYKH (XO, yo) e R . Ilpusectu

CBOM IIPUMEP NNPUMEHEHHUSI 3TON TEOPEMBI.
20. Teopema 0 cyILIECTBOBaHUH, €AMHCTBEHHOCTH U AU YepeHnpyeMOCTH HesIBHOM

(GYHKIIMY B OKPECTHOCTU TOYKHU (XO; yo) e R™™ . TIpusectu cBoil IpUMep NpUMEHEHHUs ITOM

TEOPEMBI.
21. Teopema 0 TIOKaTHHOM CYIIECTBOBaHUE U JUPHEPSHIIUPYEMOCTH 0OpATHOTO
orobpaxenwus. [IpuBecTH CBOW MPUMEpP MIPUMEHEHHSI ITO TCOPEMBI.

Cemecmp 3.
Ilepesuviii 6onpoc bunema.

n
1. Mepa JleGera 6pyca ¥ OTKpBITOrO MHOKeCTBAa B R . Jloka3aTh CHrMa-aJIuTHBHOCTS

. n

oTobpakeHuss Mepsl JIeGera Ha ceMeHCTBE OTKPHITHIX MHOXECTB B R

n .
2. Buemnss Mepa MHOXkecTBa B R . JloKa3aTh TEOpPEMY O CUETHOH TONYa[JTUTHBHOCTH
BHEIIIHEH MEpBI.

Rn

3. I/ISMepI/IMHe 110 ﬂe6e|y MHOXCCTBa B . HOKaSaIL HU3MCPUMOCTDb OTKPBITBIX H
Rn

3aMKHYTBIX MHOKCCTB B .

n
4. Tloka3aTh, 4TO COBOKYITHOCTH BCeX M3MepHMBIX 1o JleGery mHoxkecTB B R o6pasyer
curMa-anreopy.

5. CpopmynupoBaTh U J0Ka3aTh KpUTepHil u3mepumoro no Jlebery MHOXecTBa B Rn,
MCIOJIb3YIOIINM 3aMKHYThIE MHOXKECTBA.

6. CdopmynupoBath M Jl0Ka3aTb cBoiicTBa Mepwl JleGera: curma-ajJUTHBHOCTb,
MOJIHOTA, PETYISIPHOCTD.

7.  CdopmynupoBaTb M JI0Ka3zaThb TEOpeMy O CTpyKType usMepumoro mno JleGery

MHOKecTBaB R

8. CodopmynupoBarte TeopeMy 00 HWHBapuUaHTHOCTH Mepbl Jlebera OTHOCHTENBHO
nzometpuu. [IpuBectr mpuMepsl H30METPUN U MOKa3aTh, KaK MPUMEHSETCS 3Ta TEopeMa.

9. ate onpenesneHne curma-aiareopsl MHOkecTB. ChopMyIMpOBaTh U JOKA3aTh TEOPEMY
0 MepeceueHuu ceMencTra curma-anreop. Paccmorpers npuMep: OopeseBckas curma-aireopa.

10. CdopmynupoBaTh  OIpelesleHHe U J0Ka3aTb  CBOWCTBA  NPOM3BOJIBHOMN
HEOTPHULATENIbHON MEpHhI, B TOM YHCIIE TEOPEMY O HEIIPEPHIBHOCTU MEPHI.

11. Hdarp ompeneneHue wu3MepuMoil (yHKIMH, J0Ka3aTh TeopeMy OO0 YCIOBUSX,
HKBHUBAJIEHTHBIX U3MEPUMOCTH, U cieacTBue u3 He€. [IpuBectu npumep Hem3aMepuMon HyHKIUH.

12. Jloka3ate wum3MepuMocTh SUP, Inf, mpenena mocienoBaTENEHOCTH W3MEPHMBIX
GyHKIHIA.

13. CdhopmynupoBaTh U J0Ka3aTb TEOPEMY O H3MEPUMOCTH KOMMIO3MLHUHU (DYHKIHA.
CdopmynnpoBaTh U 10Ka3aTh CIEICTBUSA: U3MEPUMOCTb IPU apUPMETHUECKUX TEHCTBUSX.

14. JTate ompeneneHue mpoctoil ¢yHkuuu, uHTerpana Jlebera ot mpocToit (yHKIMH.
ChopmynupoBaTth ¥ J0Ka3aTh CBOMCTBA 3TOTO0 WHTErpaja, B TOM YHCIE TEOPEMY O CUETHOMU
aJTUTUBHOCTH MHTETpajia OT IPOCTON (PyHKIUH.

15. loka3aTh TeopemMbl 00 UHTETpajie OT CyMMbI HEOTPULATENbHBIX MPOCTHIX (PYHKUIUN U
0 MOHOTOHHOCTH MHTETpajia OT HEOTPHULATEIbHBIX MPOCTHIX (PYHKIUA.



16. late onpenenenue unrterpana Jlebera oT HEOTpULATENBPHONW M3MEPUMON (DYHKIIMH.
CdopmynupoBath U 0Ka3aTh €r0 CBOMCTBA.

17. ChopmynupoBaTh u J0Kazatb Teopemy b. JleBU 0 MOHOTOHHOW CXOJUMOCTH.
[TpuBecTu npuMepbl MPUMEHEHHSI 3TON TEOPEMBI.

18. CdopmynupoBath M J[10Ka3aTb TEOPEMbl 00 HMHTETPHUPYEMOCTH CYMMBI M psna
U3MEPUMBIX HEOTPULIATEIbHBIX (PYHKIIHUH.

19. CopmynupoBaTh U J0Ka3aTh TEOPEMBI O CUYCTHOHN QJTUTUBHOCTA WHTErpaia W O
HYJIEBOM HHTErpajie OT HeoTpuuareiabHoW (QyHkuuu. [IpuBecTu mpumepbl NPUMEHEHUS 3THUX
TEOpEM.

20. Hatp ompenenenue unterpayia Jlebera ot m3mepumoinn (yHkmuu. ONpenaenuTh
cymmupyemble ¢ynkuuu. ChopmynupoBaTh M JI0Ka3aTh TEOPEMBI O CBS3M MHTErpajga oOT
(GyHKIIMY 1 UHTErpaia oT €€ MOIyJIA.

21. CdopmynupoBaTh M J0Ka3aTb TEOPEMbl O MOHOTOHHOCTH uHTerpana JleGera,
HMHTETPUPOBAHUU 110 TOJIMHOKECTBY, O MaKOPAHTE.

22. ChopmynupoBaTh W J0Ka3aTh TEOPEMBI O CYETHOW aJAUTUBHOCTH M aOCOIIOTHOU
HENPEepBhIBHOCTH HHTErpana Jlebera.

23. CpopmynupoBaTh U JOKa3aTh TEOPEMY O JMHEMHOCTH MHTErpaja Jlebera.

24. CdopmynupoBaTh U JI0KazaTh Teopemy Jlebera o MakopupyeMol CXOIHMMOCTH.
[TpuBecTH puMep ee MPUMEHEHUSI.

25. Jlate ompeneneHWe OKBHUBAJICHTHBIX (PaBHBIX IOYTH BCIOAY) (DYHKIIMIA.
CdhopmynupoBars u 10Ka3aTh CBoWcTBa Takux (pyHkimid. Kakue reopemsl 06 nnTerpaine Jlebera
MO>KHO CPOPMYIHPOBATH C MOHSATUEM «IIOUTH BCIOY»?

26. ChopmynupoBaTh M A0Ka3aTh Kpurepuil Jlebera mHTErpupyeMOCTH (QYHKIUHU IO
PuMany Ha oTpeske npsmMoii.

27. ChopmynupoBaTh U J0Ka3aTh TEOpEMy O CBsi3u mHTerpanioB Pumana u Jlebera Ha
OTpE3Ke.

28. CdopmynupoBaTh W J0Ka3aTh CBOHCTBAa HWHTETpalia C IEPEMEHHBIM BEPXHUM
npenenoM u popmyny Herotona-JIeitOnuma.

29. ChopmynupoBaTh U J0Ka3aTh TEOPEMBI O 3aMEHE IEPEMEHHOW B OMPEIEICHHOM
UHTErpaje U 00 UHTErPUPOBAHUU T10 YACTSM.

30. ChopmynupoBaTh W JOKa3aTh IMEPBYID TEOPEMY O CpPEIHEM Il MHTErpajga Ha
OTpEe3Ke U CIEJCTBHS U3 Hee.

31. ChopmynupoBath Teopemy o ¢opmynax bonns. Jlokazate €€ B OgHOM ciyyae.
[TpuBecTH reoMeTpUUECKUN CMBICI 3TUX (POPMYII.

32. Jloka3aTe TeopeMy 00 HHTErpajibHOM (opme ocraroyHoro uieHa B Qopmyiie
Tenmopa.

33. Jlatb onpeneneHre HECOOCTBEHHOIO MHTErpalla epBoro U BToporo poaa. [lpusectu
IPUMEPBI CXOAIINXCSA U PACXOIALINXCS MHTETPaJIOB.

34. AGcomoTHasi CXOIMMOCTh HECOOCTBEHHOT0 MHTErpaia. Jloka3zaTh TeOpeMy O CBS3H C
uHTerpaioM Jlebera u MaKxOpaHTHBIM MPU3HAK a0OCOTIOTHOM CXOAMMOCTH.

35. CdopmynupoBaTh © J0KazaTh TmpuszHaku Jupuxie u AOens CXOIUMOCTH
HecoOCTBEHHOI0 UHTerpana. [IpuBecTu mpuMepsl UX NPUMEHEHHUS.

Bmopoii sonpoc bunema

1. ChopmynupoBath TeOpeMy O HESIBHOM OTOOpaxkeHuu. [IpuBecTu mpumepsl.

2. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY O JIOKATbHONH 00PaTUMOCTH OTOOPaKEHUS.
CdopmynupoBaTh 1 J0Ka3aTh NPUHIIUI COXPAHEHUS O0IACTH.

3. Hate aBa onpenenenus auddeomopdusma: 1) 6e3 ucnonp3zoBanus skodrana, 2) ¢
UCroNib30BaHue sskoobuana. [IpuBectu nmpumeps! auddeomopduszMoB u He Tuddheomophu3zMoB
HECKOJIbKUX TIEPEMEHHBIX.

4. laTp ompeaesieHNe 3aBUCUMBIX U HE3aBUCUMBIX cucTeM QyHKuui. [IpuBectu
npumMepbl. CHopMyTupoBaTh U JOKa3aTh TEOPEMY O HEOOXOAMMOM YCIOBHH 3aBHCUMOCTH H
CJICICTBUSI.



5. JlaTh onpezieneHre 3aBUCUMBIX U He3aBUCUMBIX cucteM (yHkimid. ChopmynupoBatsb
TEOpEMY O NOCTATOYHBIX YCIOBHUSAX JIOKAJIbHOM HE3aBUCUMOCTH U 3aBUCUMOCTH. [IpuBectn
CXEeMy JI0Ka3aTelIbCTBa.

6. Jlatb onpeneseHne ycaoBHOro sKcTpeMyma. Onucars NpsMON METOJ HAX 03K ICHUS
yCIIOBHOTO 3KcTpemyMma. [IpuBectu mpumepst: 1) npsmoit metoa paboTaer, 2) mpsiMOi METO HE
paboraer.

7. Onncath MeTo] Jlarpanka HaXOXKAECHUS YCIOBHOTO 3KcTpemyma. ChopmynupoBaTs U
JI0Ka3aTh TEOPEMY HEOOXOAMMBIX YCIOBUSAX YCIOBHOTO 3kcTpeMyMa. ChopMynupoBaTh Teopemy
0 JIOCTaTOYHBIX YCJIIOBUSAX YCIOBHOI'O KCTPEMYMA.

8. Jlath onpenenenue ceuenus mHoxkectsa B R" . Chopmynuposars Teopemy o
CEUEHHIX U3MEPUMOro MHOXecTBa. Onucarh JTarbl JoKa3aTeabcTBa. Pazo0pars atam, rae
MOSIBJISIETCS «IIOYTH BCIOAY». JloKa3aTh MOCIeIHUIN Tall.

9. CchopmynurpoBath U 10Ka3aTh TEOPEMBI O U3MEPUMOCTH B MEPE JIEKAPTOBOTO
pou3BeieHus U o nojarpaduke usmepumoil pynkuuu. [Ipusectu nmpumep HaX0XIEHUS MEPbI
noarpaduxka.

10. ChopmynupoBats 1 foka3aTh Teopemy Oyounn as pynxmuu f : RPFY — [0; +oo] :
[IpuBect BTOpyI0, CHMMETpUYHYIO, GopMyIupoBKy. [IpuBectu npumep.

11. Copmymmposats u nokasars Teopemy Pyounn mist pynxuun f 1 RPF — [—o0;+o0].
[IpuBect BTOpyt0, CHMMETpUYHYIO, GopMyIupoBkKy. [IpuBectn npumep.

12. ChopmynupoBats u qokazath Teopemy Oyounu mis pynkuuun f : A— [—oo; +oo] .

[TpuBecTu BTOPYI0, CAMMETPUYHYIO, pOopMyIupoBKy. [IpuBectu npumep.

13. latb onpeneneuue nudpdpeomopdusma. ChopmynupoBars 1 JOKa3aTh TEOPEMY O
JIOKaJIBHOM pazioxenun nupdeomopdpuszma. ChopmMynHpoBaTs Apyrue pe3yabTaThl O
nuddeomoppu3zMax: H3MEPUMOCT Py p , MEpPA IIPOOOPa3a HYJILMEPHOIO MHOKECTBA IIPH

muddeomopdusme.

14. ChopmynupoBaTh TeOpeMy O 3aMeHe NepeMeHHoi B uHTerpane Jlebera. Jlokas3ats eé
JUISL XapaKTepUuCcTHUecKor (GyHKIMN Opyca M OTAENbHbBIX BUJOB tuddeomopdr3mMoB.

15. ChopmynupoBaTh TeOpeMy O 3aMeHe NepeMeHHo! B nHTerpaie Jlebera.
CdopmynnpoBaTh U 10Ka3aTh TEOPEMY O PEAYKIIMH K HEOTPULIATENbHON (QYHKIIUH U
OTrPaHUYEHHOMY MHOKECTBY.

16. ChopmynupoBath TeOpeMy O 3aMeHe IepeMeHHO B nHTerpase Jlebera.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O PEIYKIIMU pU paznoxkeHuu auddeomopdusma Ha
KoMIo3uIuio qudpeomMophrzmMoB.

17. atb onpenenenue crynendyaroi Gpynkiun. ChopMyaupoBaTh JEMMBI O
NpUOJIMKEHUH TIPOCTON ¥ M3MEPUMON (QYHKITUH CTYIEHYaThIMU QyHKIUAME. [10SICHUTB poih
ATHX JIEMM B JIOKa3aTeIbCTBE TEOPEMBI O 3aMEHE.

18. ChopmynupoBath TeOpeMy O 3aMeHe TiepeMeHHOM B nHTerpaie Jlebera.
CdopmynupoBaTh 1 10Ka3aTh TEOPEMY O PEIYKIIMH K XapaKTepuCTUYeCcKol (pyHKIUHU Opyca.

19. ChopmynupoBath TeOpeMy O 3aMeHe IepeMeHHol B nHTerpaie Jlebera. Jlokazars
3Ty TeOpeMy JJISl XapaKTePUCTUUECKON (PYHKIIMN Opyca MHAYKIIUEH 10 pa3MepHOCTH
IPOCTPAHCTBA.

20. ChopmynupoBaTh TEOpEMY O 3aMeHe NepeMeHHON B uHTerpae Jlebera.
CdopmynupoBath 1 T0Ka3aTh 000OIIEHUS 3TON TEOPEMBI.

21. ChopmynupoBaTh 1 JOKa3aTh CIEJICTBUS TEOPEMBI O 3aMeHe: Mepa 00paza
MHO’ecTBa npu auddheomMoppusMe, TeoOMeTpUIECKU CMBICT SKOOHaHa.

22. ChopmynupoBaTh TEOpEMY O 3aMEHE NepeMeHHoi B uHTerpaie Jlebera. PaccmoTtpers
IIPUMEPHI C UCTIONB30BaHUEM TOJISIPHOM U CHEpUIECKOi CHCTEM KOOPIAUHAT.

23. ChopmynupoBaTh TEOpEMyY O 3aMeHe NepeMeHHoi B uHTerpane Jlebera. PaccmoTperh
IIPUMED C MCITOJIb30BaHHEM HECTAaHIAPTHOM 3aMEHBI IEPEMEHHBIX /IS IBYX NIEPEMEHHBIX.

Cemecmp 4.



Ilepsuiii sonpoc bunema

1.

N

o

No

10.
11.

12.

13.
14.
15.

16.
17.

18.

19.

RHOo~NoOA

12.

0.
11.

MHoroo6pa3ue 6e3 kpast. OnpeeieHre U MPUMEPhI: OTKPBIThIE MHOKECTBA, rpaduKu
HENPEPBIBHBIX OTOOpPaKEHUH, KPUBbIE U MTOBEPXHOCTU 2-TO MOPsiIKa, TOP, BUHTOBAs

3
JIMHKS B IPOCTpaHCTBe R~ 1 1p.

KapTs! u atnacel MHOTOOOpa3us 6e3 kpas. OrnpeneneHue u NpocTbie IPUMEPHI.
Kapra, mnopoxnaromasi MoOJsIpHblE  KOOPAMHATBI Ha  IUIOCKOCTH.  Kaprtsl,

3
IOPOK/IAIOIINE [UIMHAPHYIECKHE U chepuuecKie KOOPAHHATHI B IPOCTpaHcTBe R,

[Tpumeps! kapT Ha cdepe MPocTpaHCTBA R®,

Mmoroo0pa3ue ¢ kpaem. Kpaii mHoroo6pasusi. Kaptel u arimacel MHOrooOpasus
kpaem. OnpeiesICHUs U IPUMEPBHI.

I'magkue KapThl, aTJIachl ¥ MHOT000pasus. OnpeneneHus 1 MpuMepsbl.

Oynkius nepexona. OnpezeneHue U mpuMepsl. Teopema o QyHKIUU mepexoia.
KacatenpHOEe  mpocTpaHcTBO K  IagkoMy  MHorooOpasuto.  KacarenbHoe
MPOCTPAHCTBO K TpaduKy HENpepbiBHO TUPHEPCHIMPYEMOTO OTOOpAKCHHUS

fG—)Rma rae GCRn,

Teopema © MOBEPXHOCTH YPOBHS OTOOpakerms J :G>R™, GeRY, I<m<n.
KacarenbHoe mpocTpaHCTBO K MOBEPXHOCTH YpoBHs. [Ipumepsl.

[Ipsmoe onpenenenne MIUHBI IIaAKOW KpUBOU. [IpumMepsl.

Onpenenenne wmepbl Jlebera Ha TIaAKOM  MHOTOOOpa3sHUU  MPOU3BOJBHOM
Pa3MEPHOCTH.

. . n
JlivHa yru riagkod KPUBOW B MPOCTPAHCTBE R™. Jnuna rpadguka oroOpaskeHus

RTL
CerMeHTa B MPOCTPAHCTBO .
[Tnomane 2-mepHOro MHOT000Opa3us B 70~ MEpHOM MPOCTPAHCTBE.
[Tnomanp rpaduka GyHKIMH 2-X IEPEMEHHBIX.
[Tnomanp cektopa a<@<B,0<p<f ¢ B NOIIPHBIX KOOPIHHATAX.

[Inomane MOBEpXHOCTH BpalleHUS TTIAJKONH KPUBOU.

Oomee onpenenenue unterpana Jlebera nmo HeorpuuatensHoi Mepe. MuTerpan 1-ro
poJa o MHoroo6pasuto. Teopema o BBIUMCIEHUHU UHTErpana 1-ro poaa.
KpuBonunelinbpie nHTerpansl 1-ro poga. @opMyiibsl 11 UX BelUUCIEeHUA. PU3nyeckue
3aJ1a4uM, NPUBOJISALINE K KPUBOJIMHEHMHBIM UHTETpajaM 1-ro poaa.

IloBepxHOCTHBIE MHTErpansl 1-ro poma. PopMynbl uX BblUMCIEHUsA. DPuznyeckue
3aJla4uM, MPUBOJIALINE K TOBEPXHOCTHBIM UHTETpajiaM 1-ro poja.

Bmopoii eonpoc 6unema

basucsl o/1HOM opHeHTalMU B IPOCTPAHCTBAX pa3MEPHOCTH 2 U 3.

basucel oHOM OpHMEHTanuu B MPOCTPAHCTBE R". OpHUEeHTHPOBAHHOE EBKJIMJIOBO
IIPOCTPAHCTBO.

CormacoBanHble KapThl MHOT000pa3us. OpueHtupyroomuii atiac. OpueHTHpyemMoe
MHoroo6pasue. OpueHTHPOBaHHOE MHOT000Opasue.

Kputepuii cornacoBaHHOCTH TNIaJKUX KapT (depe3 skoOnaH QyHKIUU Iepexoa).
3anaHue OpUEeHTAIUH IIAAKONW KPUBOH B 70~ MEpHOM MPOCTPAHCTBE.

OpueHTalus 3aMKHYTOT0 KOHTYpa Ha IJI0OCKOCTH.

CornacoBaHHOCTb J€KapTOBBIX, IIMIMHIPUYECKUX U c(HEepUUECKIX KOOPIUHAT.
Opuenranus rpaduka HenpeprIBHO AUPHEPEHINPYEMOT0o 0TOOpaKEHNUS.

TeopeMa 0 mosie HopMasei, ONpPeaeIIeEMOM IIIaAKON KapTO.

Teopema o 3aaHNK OpUEHTAIIMU HEMPEPHIBHBIM I10JIEM HOpMaJei.

IIpumepsl ee npUMeHEHUs: 3aJlaHue OPUEHTALMU Ha OKPYKHOCTU. 3aJaHUE IOJIEM
HOpMaJiei opueHTanuu rpaguka GyHKIui 1-ro 1 2-X nepeMeHHbIX.

EcrecTBeHHas OpUeHTAIUS TOBEPXHOCTH YPOBHSI BELIECTBEHHON (DYHKIIHU.



13. TeopemMbl 0 Kpae Tiaakoro MHorooOpasus. OmnpeneneHHe OpPHUEHTALUMH Kpas,
COTJIaCOBAHHOM C OpueHTaIMel Bcero MHOrooopasus. [IpuMepsl Ha yepTexax.

14. Buemnee npousBeieHHE TMHEHHBIX (PyHKIIOHAIOB. OnpeieieHre U CBOMCTBA.

15. KococummeTprudeckue nojauauHernbie popmbl. OnpeneneHre u CBONCTBA.

16. Buemnee mnpowusBeneHue audQepeHaToB HE3aBUCHUMBIX IepeMeHHbIX. Ero

dxNdy, dyNdz, dz/\dz 5 RS).
DeNP(R")
0

reOMETPHYECKHI CMBICI (XOTs OBl JIs
AP(R™) p=12,...,n-1,n.

17. IlpocTpaHCcTBO . OOt BU npu

n
Ha OTKPBITOM MHOXECTBE GcR™

0

18. Iuddepenunansuas (opma creneHu pz

O6mmit Bua nuddepeHnmanbHoi GopMbI CTETICHI p=> oT "l mepeMeHHBIX.

19. O6uwmit Bun muddepenunansuoit Gopmser cremenu 0,1,2,3, ..., n—1n or N
nepeMeHHbIX. YacTHbIe ciaydan npu n=12, 3.

20. BekTopHoe nose. Jluddepennuanbaas Gopma paboThl BEKTOPHOTO OIS,

21. [loreHMabHBIE BEKTOPHBIE TTOJIS.

22. luddepennmanpHas popma moToKa BEKTOPHOTO ITOJIS.

23. Buemnee nuddepenunpoBanue auddepeHnnanbHoi Gopmel.

24. I'pamueHt  ckajsipHoro mons. Ero cBs3p C¢  omepanueil  BHENIHETO
Qg QepeHITpOBaHUSI.

25. Porop BektopHOTro noisi. Ero cBsi3p ¢ onepanueid BHenHero quddepeHupoBaHus .

26. luBepreniusi  BeKTOopHOro mois. Ee cBi3p ¢  omepanmeld  BHEIIHETrO
muddepeHpoBaHus.

27. Oneparnus 3aMeHbI TepeMeHHbBIX B Auddepernuansaoi hopme.

28. OnpezneneHue TMOTOKA BEKTOPHOTO IIOJIA Yepe3 2-MEpHYI OpPUEHTUPOBAHHYIO
nMoBepXHOCTh. CBenéHUE BBIYMCICHHS TOTOKA MOJS K BBIYUCICHHIO WHTErpaja
JleGera.

29. Onpenenenue wWHTETpayia 2-ro  poma oT auddepeHnuambHol  GOpMBI 10
OPUEHTUPOBAHHOMY MHOT000Pa3HIo.

30. Kyco4Ho-rnagkue KpuBble U TOBEpXHOCTH. OnpeeNeHus U IPUMEPHI.

31. OpueHTanMs Ha KyCOYHO IJIaJIKoM MHOroo0pasuu. Onpenenenue U mpuMepsbl.

32. UnTerpan 2-ro poja MO OPHUEHTHPOBAHHOW KYCOYHO TJIQJKOW IOBEPXHOCTH.
Ornpenenenue U CBOKCTBA.

33. dusnveckuii CMBICT KPUBOJIWHEHHOTO HHTETpaia 2-ro poja.

34. ®opmyna Herotona — JleiOHMIA JUIsl KPUBOJIMHEHHOTO MHTErpana 2-ro pojaa u ee
CIICICTBUS JIJIS TIOTEHIMAIBHOTO TTOJISI.

35. ®opmyna I'puna. CaencTsue o Mmiomau.

36. ®opmyma Maycca — OcTporpaackoro u kiraccuieckas popmyina CTokca.

37. O6mas gopmyna Ctokca.

Tpemuii 6onpoc 6unrema

1. Crenennoii psia. Paauyc u untepsan ero cxogumoctu. @opmynsl lanambepa, Koy,
dopmyna Komm — Anamapa i paanyca cXoIuMOCTH (¢ Toka3zaTenbcTBoM). [IpuBectu npumep
npuMmenenus popmyinsl Komum — A namapa.

2. CoiicTBa CyMMBI CTENEHHOTO psiia: HENPEepPBIBHOCTh, U HEpEeHIIMPYEMOCTb,
MOYIEHHOE HHTETrpHpoBaHHE (C OoKa3zaTenbcTBOM). [IpuBecTH mnpuMepbl NPUMEHEHUS 3THUX
TEOPEM.

3. PaBHOMepHas CXOIWMOCTh CTETIEHHOTO psifa. Teopema AbGens (C T0Ka3aTEIbLCTBOM).
[TpuBecTH nMpuMeps MPUMEHEHUS 3TOU TEOPEMBI.

4. Psan Teinopa. Kpurepuit cxomumoctu psana Teinopa kK 3HadeHHsIM (yHKOUU (C
J0Ka3aTrenabcTBOM). [IprMeHeHHe 3TOro KpUTEepHs K CTaHAAPTHBIM DPA3IOXKEHHSIM B psij
Makinopena. CXoIuMOCTh OMHOMHAIIBHOTO psifia (paCCMOTPETh OTIETBHBIEC CITydan).



5. Onpenenenue TpuroHoMeTpudeckoro psga dypre u 060cHOBaHHE KOI(D(PUIIEHTOB
Ditnepa — Oypbe NMpU PaBHOMEPHOU CXOIMMOCTH psifa (¢ aokasarenbcTBoM). CBoicTBa psaa
®dypbe Ha (—7;7) TSl YeTHOM, HEYeTHOU (PYHKIIHH.

6. VHTerpasibHble NpeACTaBIEHUS YaCTUYHBIX CYMM TPUTOHOMETpUYeckoro psna dypee
(c mokazarenbcTBOM). Kakue nnTerpaisl paBHbl 1 BeaencTBue 3Tux popmyn?

7. Jlemma Pumana — Jlebera (c moKa3aTeNbCTBOM), CIEICTBHE I KOA(DPHUIIMEHTOB
Olinepa — @ypre. IlpuBectu npumepbl UHTETPAIOB € MAPAMETPOM, CXOAALIUXCA K HYJIIO IO
nemme Pumana — Jlebera.

8. IlpuHuun nokanmu3anuu W npu3Hak JluHM cxomuMocTu Tpur. psga Dypee (¢
Jl0Ka3arenabcTBOM). [IpuBecTu npuMep npuMeHeHus npu3Haka J{uHu.

9. Ilpusnak Jlunmuna cxoxumoctu Tpur. psana Pypee (¢ 10Ka3aTeabCTBOM) U €r0
cienacteue i nuddepeHmupyeMbix  GyHKIEE (¢ IoKazaTenbcTBOM). llpuBectn mpumep
IIPUMEHEHHU IIpu3HaKka Jlunmmuna.

10. TeopeMsl O MOYJICHHOM UHTErpupoBaHuM U AuddepeHunpoBanuu Tpur. psga Oypse
(c noka3zatesnbecTBoM). [IpuBecT npumep NpUMEHEHUs OAHON U3 TEOPEM.

11. MuHuMabHOE CBOMCTBO YaCTUUHBIX CYyMM TpHTI. psina Pypbe, HepaBeHCTBO beccens
(c mokaszarenncTtBoM). PaBenctBo IlapceBans. 3amucarb paBeHcTBO [lapceBanst s Kakoro-
HUOy b Tpur. psjaa dypee.

12. Cob6ctBennbiit unTerpan (Pumana), 3aBucsImuii OT napaMeTpa, ero HEMpepbIBHOCTb,
muddepeHMpoBaHue 1O [apaMeTpy, HHTErpupoBaHHME IO IapameTpy (Bce — C
nokazarenbcTBoM). [IpuBectu npumep.

13. HecoOcTBeHHBII MHTErpall, 3aBUCAIIMNA OT apameTpa. PaBHOMepHasi CXOAUMOCTb 110
napamerpy. llpu3Haku paBHOMEpHOH cxomumoctu: Beiiepmrpacca, [Jupuxne, AbGens (c
Jl0Ka3arenabcTBOM). [IpuBecTu nmpumMep npuMeHeHus mpu3Haka AoGens.

14. HecoOcCTBeHHBI WHTErpajl, 3aBUCSIIMNA OT MapaMeTpa, €ro HEeNpepPHIBHOCTS,
muddepeHMpoBaHue 1O  [apaMeTpy, HWHTErpUpoBaHME IO mHapamerpy (Bce — C
nokazarenbcTBoM). [IpuBectu npumep.

15. bera- u ramma- ¢ynkuuu. Teopema 00 wux oOmactu omnpeneneHus (c
JoKa3zaTenbcTBOM). HempepblBHOCTH A3THX (QyHKUMH Ha HX o00iacTd ompezaeneHus (c
JI0Ka3aTeTbCTBOM).

16. OcHoBHBIE cBOMCTBA OeTa- U ramMmma- QyHKIUH (C JOKa3aTeIbCTBOM). 3HaUEHUS ATHX
GyHKLIUH B HEKOTOPBIX Toukax. @opmyna CTUpiIMHTa.

17. CymmupoBaHue psIoB METOJIOM CpeqHuX apupmMerndecknx. Teopema o COBNaACHUN
CYMM, €CIIM psAJ CXOAMUTCA (C Jl0Ka3aTeabCcTBOM). llpumepsl cyMMUpOBaHHS PsIOB METOJOM
CpeIHUX apuPMETHUYECKHX.

18. Cymmbl Deiiepa, UX HHTETPAJIBHOE NpEICTaBICHHE. Te€opeMbl O CXOAMMOCTH U
paBHOMEpHOI cxogumocT cyMM Detiepa kK PyHKIUH (C T0KA3aTEIHCTBOM).

19. Teopema Beiiepirpacca o npuOIMKeHHMH HENPEPHIBHBIX (GYHKLIUH MHOTOUJIEHaMH (C
JI0Ka3aTenbcTBOM). UTO MOKHO CKa3aTh O 3aMbIKAHUU MHOKECTBA MHOTOUYJIEHOB B METPHUYECKOM
npoctpanctse C [a; b] ?

IIpuMmepsl 3a1a4 HA JK3aMeHe
Ilepsviii cemecmp

R A

1. I/ICCJ'ICI[OBaTB CXOAUMOCTH IMOCIICA0OBATCIBbHOCTHN {Xn } . Xg = —+—+—+..+ .
2 3 4 n+1

2. Jlokasath 1o ONpeNeTICHHIO: lim N p—
n—o0

n
3. Haiitu npenen: lim 431 4. Haiitu npenesn: lim
n—oo\ 3n-2 X—2

Jx—\2 4fx—2

x274

5. HaiiT TO4KM pa3peiBa, ONPEIEIUTh UX POJI: f(x) = (Ig L



Bmopoii cemecmp

R . [arctgy/xd
1. BEIYHCIUTE HEONPEACIEHHbIM HHTErPall: J.%rlcgﬂ)‘/;.x
+X X

2 2

2. Harucatp ypaBHEHHS KacaTeIbHON TUNIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH 7 :%erf B TOYKE

M(O, 2, 1).
3. MccreioBath Ha SKCTPEMYM (BYHKIHIO z=x2+y2 —xy—x.

n
3n+5)

o @ n
4. UccnemoBaTh Ha aOCOMIOTHYIO M YCIIOBHYEO CXOJUMOCTH YHCIIOBOH Pl nZl(—1) (4 .
= n+

© 1
5. UccnenoBaTh Ha paBHOMEPHYIO CXOIAUMOCTD P ¥

nzl\/n?+x4,

xeR.

Tpemuii cemecmp

‘R>R.

1. Beruucnuts unTerpan no mepe Jlebera J fdi,ecmn f = Zb_” .X[n'n+a_"] :

R n=1

2 1 dx
cos [ — |[—.
sin x \E
+00 (x - 1)cos3x

3. UccrnenoBaTh HHTETpA HA aOCOMIOTHYIO M YCIIOBHYIO CXOJMMOCTh é mdx .

4. Haiitn 00beM, OrpaHHYCHHBIN MOBEPXHOCTAMU: Z=X +Y,Z =Xy, X+y=1,x=0,y =0.

o —N |y

2. MccnennoBaTh MHTETPAI HA CXOAUMOCTD:

o 2 2 2 2
5. Haiitu ﬂ(2+x—y)dxdy,l“,[[e D: x +y =1, x +y <9, yZX,yS\/;x.
D

Yemeepmuiii cemecmp

. 2 2 2
1. Haiitu [ xdy , " — BepXHsisi HOJTyOKPYXKHOCTB x~ +y~ =a” oT T.A(-a,0) 1o 1. B(a,0).
r
2. Berumcnuts [ 22ds , €CIIA S = {xz y?ii®<al x= y} .
S

dx +dy + dz
3. loka3aTh, uT0 | —

C x+y+z

TIOCKOCTh X+ Y + 2 = 0.

= 0 o mo0OoMy 3aMKHYTOMY KOHTYpY C, HE IepeceKarIeMy

4. HaliTi MOTOK I1OJIS F = (x222 - x2y2)T + (3xy222 - 2xy22)T + (2xy22 - 2xyz3)E

depe3 BHELIHIO CTOPOHY MOBEPXHOCTH S = (x—2)° + (y+2)° + (z-4)° = 4.

5. Pa3noxuTh Ha uHTEepBaie (—u, 1) B psag Pypwe dynkimio f(X) = cos(x/2). Iloctpouts rpaduk
CYMMBI TIOJTy9IEHHOTO PsIa.

+o0

6. BBI‘-II/ICJ'II/ITB, HCIIOJIb3YA 31>'IJICPOBBI HUHTCETpAJIblL: I
0

xadx
1+x%)?"

11. YueOHO-MeTOANYECKOE O0ecIeueHne

a) DIIEKTPOHHBIN y4eOHBINH Kypc MO AUCLUUIUIMHE B 3JIEKTPOHHOM yHHBepcuteTe «1Doy -
https://Ims.tsu.ru/course/view.php?id=33651 (1ii cemectp)

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

https://Ims.tsu.ru/course/view.php?id=25404 (3ii cemectp)
https://Ims.tsu.ru/course/view.php?id=8920 (4ii cemectp)

6) OI_ICHO‘{HBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KyTO‘lHOfI arTecraguu I10
JUCHUITIINHE. OHGHO'—IHLIG MaTCpurajibl PacCIlOOXKCHBI B JJICKTPOHHBIX KypCaX HW Ha calite
https://tsu.ru/sveden/education/eduop/

B) [IpuMepHBI T1aH MPAKTUYECKUX 3aHATUN MO JUCLUILINHE



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
https://tsu.ru/sveden/education/eduop/

Ilepeviii cemecmp

1. bunom HeroTona. Metoa MmaTeMaTndyecKOi WHIAYKIIUU
2. MuoxectBa. Oniepaniuu HaJ MHOKECTBaMHU

3. Oro6paxkenue, Gynkmnus. O6pas, mpoobdpas.

4. IToctpoerne rpadukoB (YHKIMHA  IJIEMEHTAPHBIMH  CpPEACTBAMHU.
aneMeHTapHble QyHKuuu. MHbeKIny, CIopbeKIuH, OUeKINN

5. IlapameTpuueckue KpuBble — QyHKIIUHN U HE (PYHKITHH

6. Komno3unus ¢pyHkumii, oOpatHast GyHKIUS

7. UucnoBble MHOKECTBA. TOYHBIE IpaHH.

8. Meroa mareMaTu4ecKoi MHAYKIHUH (IOBTOPEHUE, YCIOKHEHHE)
9. MonHocTh MHOKECTBA

10. K.P. Nel o Teme «BBeneHne B MaTEMaTUYSCKUN aHAJIU3)

11. Ilpenen nocnenoBaTeaIbHOCTH — ONPEAECIIEHNE

12. HaxoxeHue mpeaesioB ¢ OMOIIBI0 apudm.

13. T. o Tpex mocnenoBaTenbHOCTIX. beckoHedHO 00JIbIINE MOCT-TH
14. T. Beitepurpacca. MOHOTOHHBIE HOCII-TH

15. Kpurepuu cxoauMocTu nocii-tei: kput. Ko, moanoci-tu

16. [IBa ompeneneHus npezena GyHKIUU

17. Haxoxenue mpeaesioB GyHKIUH ¢ TOMOIIBIO apu(M. oneparuii

OCHOBHEBIE

18. beckoneuno Gonbine Gpynkuuu. OgHocTOpOoHHUE TIpenensl. [Ipeaenst Ha oo
19. TlepBerit 3amMedaTebHBINA PSS U CICICTBUS U3 HETO. DKBHUBAJICHTHBIC ()YHKITUU
20. Bropoii 3ameuaTenbHbIN Ipe/e U CIEACTBUS U3 HEro. DKBUBAJICHTHBIC (DYHKIIUU

21. CpaBHeHHE OECKOHEYHO OOJIBITNX, OECKOHEYHO MaJTBIX

22. K.p. Ne2 o teme «lIpeaen hyHKIum»

23. HenpepsiBHbIe QyHKIHH. JI0K-BO TIO OTpe/iesieHnto, KpuTepuid [ eline
24. Henp. aneM. ¢pyHkiuii. Touku pa3pbiBa, UX poj. ICKU3bI TpaduKoB

25. PaBHOMepHas HemnpepbIBHOCTD. T. I'eiine — KanTtopa o paBHOMEpHOI HENPEpbHIBHOCTH

Ha OTpe3Ke

26. Haxoxienue npon3BoaHOM U tuddepeHIana no onpeaeeHuto

27. Haxox/ieHue Mpou3BOIHBIX 110 TalnuLe U paBuiIaM JudQepeHInpoBaHus

28. [IpaBumno Jlonmurans

29. ®opmyna Teinopa

30. UccnenoBanue GyHKIUI U TOCTPOEHHUE I'PaUKOB
31, 32. UToroBble 3aHATHS, TPOBEPKA MHAWBUIYAIIBHOTO 3aaHUS
Bmopoii cemecmp

. HaxoxneHne nepBooOpa3HbIX 10 TabuuIe

. IHTErpripoBanue 1o 4acTsiM U MOJICTAHOBKOU

. IHTErpupOBaHue Mo 4acTsAM U IOJICTaHOBKOU

. PantnonaneHbie pyHKINN.

. Parimonanens! ¢pynkuuu. Mu7a. pabora

. CnieunanabHbl METOIbI HHTETPUPOBAHUS

. CniennanbpHble METO/BI UHTETPUPOBAHUS

. ®opmyna Herorona-Jleitoumua.

. K.P. Nel «HaxoxneHue nepBooOpa3HbIX»

OO0 I N DB W —

10. Ywucnosselie psaasl. Haxoxnenne cymmsl psaa. IIpusHaku cpaBHeHus s psAIOB C

HECOTpUL. WICHAMHU.

11. IIpuznaku anambepa, Komm, Paabe. UHTerpanbHplii pu3HaK.
12. AGcomoTHas U ycloBHast cxoauMocTb. [pusnak Jleitonuna
13. Ilpusnaxu Jupuxie u Abens. Kpurepuit Komu cxogumocTu psaa.

14. (DyHKI_II/IOHaJ'ILHBIe MOCJICAOBATCIIBHOCTU W PSAOBI. IloToueunas wu paBHOMCpPHAaA

CXOAUMOCTB.

15. ®ynkunonanbHble psaasl. [Ipu3Haku paBHOMEPHON CXOIUMOCTH.



16
17

. Kip.Ne2 «HucnoBsle 1 PyHKIIMOHAIBHBIE PAIBI»
. Ilpumepsl mMeTpuy. npocTpaHcTB. EBkinmaoBa merpuka. OTKpBITBIE W 3aMKHYTHIC

MHOXCCTBA. BHyTpCHHI/IC, rpaHUYHBIC, IPCACIBbHBIC TOYKHU.

18

20.
21.

22.
23.
24.
25.

MaTpHUIbI

26.
27.
28.
29.
30.

31

. KomnaktHocts MeTp. mpoctpanctsa. [lonmHoTa MeTp. mpocTpaHcTBa
HenpepbiBHbIE 0TOOpaXkeHUs1 HA KOMIIaKTax. PaBHOMepHast HEPEePHIBHOCTh
IIpenen orobpaxkenus R" —> R™, HenmpepsIBHOCTS.
KonokBuym 1o teme «MeTpruecKue MpocTpaHCTBay - KAK KOHTPOJIb

Juddepennnan u mpousBoaHas MaTpuiia oroopaxkenus R" —> R™,
YacTHble IPOU3BOHbIE, UX CBA3b ¢ AU (HEepeHInaIOM U IPOU3BOJHON MaTPULICH.
Huddepenunponanue kommno3uuu. Llennoe npasuio.

Orobpaxenuss R" —> R. Ortobpaxenuss R —> R™. T'eoM. CMBICI MPOM3BOIHOM

[Tpon3BoHBIEC BBICUIMX MOPSIKOB, B TOM YHCJIE IS CIIOKHON (DYHKIIMA
K.P.Ne3 JIuddepennmpoBanue MHOTOMEPHBIX OTOOpaKCHHU I

®opmyna Teiopa

OkcrpemyM ¢ynkimu R"—> R.

Okcrpemym dyaknuu R" —> R. YcioBHBIM SKCTpEMyM

, 32. HesiBHOE oTOOpakeHue. [IpoBepka MHIMBUYyaIbHOTO 3a/1aHuUs

Tpemuii cemecmp

1

. Mepbl Ha cemenicTBax MHOXKECTB. MHOXKECTBa, MEPBI KOTOPBIX CIOKHO ONPEAECIUTH:

KaHTOpOBO MHO>XECTBO, KOBEpP CepHI/IHCKOFO, HCOIrpaHUYCHHBIC MHOXKCCTBA KOHEYHOM MCPHBI.

2
5

. Mepa OpycoB. 3. Mepa OTKpBITBIX MHOKECTB 4. BHemHsst Mepa
. Usmepumbie MHOXKecTBa 6. Mepa Jlebera 7. 3amaum Ha Teopuro mepsl Jlebera u

a0CTPaKTHYIO TEOPUIO MEPHI
8-9. Usmepumsie HyHKUIUU
10. IIpocTeie pyHKINU

1

1. UHTerpupoBanue NpocThiX GyHKIUN

12. InTerpupoBaHie HEOTPULIATENbHBIX (PYHKIMN

13. UnTerpupoBanue HeoTpularenabHbix ¢pyHkuuid. Teopema b. JleBn

14. InTerpupoBaHue pa3anuHbIX QyHKIUI

15. IlpenenbHblii nepexoa B uHTerpaie Jledera

16. K.P.Nel «Mepa u unrerpain Jlebera»

17. Boruucnenue unrerpana Jlebera ¢ momonisio uHTerpaina Pumana.

18. HaxosxeHue miomajei ¢ moMOIIbI0 HHTETpalia

19. 3aMeHa nepeMeHHOH B OIIPEIEIIEHHOM UHTErpaje

20. aTerpupoBanue 1o 4acTsiM B ONPEeIEHHOM HHTerpaje. Vcnonb3oBaHue TeopeM o
CPEIHEM JIJIsl OLIEHKU MHTErPajioB

2

1. AOGcomoTHasi CXOOUMOCTh HECOOCTBEHHBIX HHTErpayioB. CBS3b C HHTErpajoM

JleGera o HEOrpaHUYEHHOMY MHOXKECTBY
22. YcioBHas CXOAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
23. K.P.Ne2 «OnpeneneHHbIi 1 HECOOCTBEHHBIN MHTErpa»
24. HesiBHble 1 oOpaTHbIe 0TOOpakeHus. SIkoOuaHbl. 3aBUCUMOCTb (DYHKIIHI
25. YcnoBHbll skcTpemyM. [Ipsamoit meton u Meron Jlarpanska asis €ro HaX0XKJI€HUS
26. Meton Jlarpanka Hax0JI€HUsI YCIOBHOTO dKcTpemyMa. Mua. paboTa
27. IlocTpoeHune ceueHnit MHOKECTB M HAXO0KJIEHUE UX MEPBI
28 — 29. HaxoxxeHne TBOMHBIX WHTETPAIOB 10 T. OyOnHM
30 — 31. HaxoxxaeHue TpOMHbBIX HHTErpasioB 1o T. OyOouHu
32. K.P.Ne3 «Teopema Oyouam»

Yemeepmuiii cemecmp
1-3. 3aMeHa nepeMeHHbIX B IBOMHOM U TPOMHOM MHTErpajie



4. 'omeoMOppHU3Mbl MHOXKECTB B R"

5 — 6. Muoroo6pa3ust B R" , MHOTOOOpa3us ¢ kpaeM. KapTsl, aTiackl, KacaTelIbHOE
IPOCTPAHCTBO

7 — 8. Mepa Ha MmHOr0oOOpa3uu B R"

9 —10. Uurerpan (1-ro poaa) Jlebera mo mHOr00Opa3uto

11-12. OpuenTarus MHOrooopas3uii B R"

13. K.P.Nel «MHoroo6pa3zus, uarerpai Jlebera raHa MHOr00oOpa3um»

14. Tudpepennmanbupie Gopmbl. DopMbI pabOTHI U TOTOKA.

15 — 16. 3amena nepeMeHHBIX B AuddepeHnnansaoi popme

17 — 18. UnrerpupoBanue nuddepeHuanbHbx Gopm

19 — 20. ®opmyna CToKca B pa3IHuHBIX CIydasx

21. K.P.Ne2 «MuterpupoBanue nudd. hopm mo Mmuoroodpaszuto. @opmymna CTokca

22. CTenieHHBIE PSJIbI

23 — 24. CrenieHnHsble psbl, psanbl Teimopa

25 — 26. Pags1 dypre

27 — 28. VaTerpain, 3aBUCAIIANA OT TapaMeTpa

29 — 30. bera- u 'amma-¢dyHKIMN

31, 32. UtoroBsie 3aHATHA, TPOBEPKA MHAUBHUIYATLHOTO 33aHUS

1) MeTtonudeckue yka3aHus 10 OpraHU3alui CaMOCTOSATEIbHON PabOThI CTY/IEHTOB.

CamocrosiTenbHast paboTa CTyJeHTa OPraHUu3yeTcsl U MOJJIEPKUBACTCS MPENojaBaTesieM
MPAKTUKHU (IIPU BBIMOJHEHUU JOMAIIHUX pa0doT, UHANBUAYAIbHBIX 33aJJaHHil), a TAKXKe JIGKTOPOM
(mogroroBKka K KOJUIOKBHUyMaM, 93K3aMmeHy). Bce  marepuansl, obecrnednBaroniye
CaMOCTOSITENIbHYIO paboTy, BBLAAIOTCS HA MPAKTHYECKHUX 3aHATUSIX OO 4epe3 dJIEeKTPOHHbBIC
Kypcbl. Take HCIOJIb3YIOTCS METOAMYECKHE MO0COOUs, MOJrOTOBIIEHHBIE MPENOIaBaATEISIMU
MM® TI'Y (cm.m.12.6), mpoBOASATCS [OMOJHHUTENbHBIE KOHCYIbTaMU. [l ycCHemHoro
U3Y4eHUd JAUCUMIUIMHBL «MaTematuueckuil aHaimu3» HEOoOXOIMMO IOCelaTh JIEKIUH,
MPaKTUYECKHE 3aHSATHS W BBINOJHATh 3a/1aHMs], BBIJIAHHBIE IPENOAABATESIMU, B YKa3aHHbIE
CPOKH, MPU HEOOXOAMMOCTH MOCENIaTh KOHCYIbTAIMK JJI1 YTOUHEHHUS Pa3IMYHbIX BOIIPOCOB IO
JUCLHUILINHE.

JUis CTYAEHTOB, WCHBITHIBAIOIIUX TPYIAHOCTH B TIEPBOM CEMecTpe OOydeHHs,
PEKOMEHIYETCSl HCIIOJIB30BATh OT/AEIbHBIE TEMBI, CBA3aHHBIE C COAEPKAHUEM IIEPBOTO CEMECTPA,
Ha miardpopme Plario ToMmMckoro rocymapCTBEHHOTO YHHUBEpCUTETa. TeMbl OTOMpPAIOTCS
MpenoiaBaresieM, YUTAIOIIUM JIEKIMH, CTYAEHTaM JaeTcsl JOCTYI K PEIICHUIO 33JaHuid U
METOJIMYECKMM MaTepuayiaM Ha ruiatdopme Plario, BeIrpy3ky pe3yabTaToB 00yYeHHS MOTydacT
JIEKTOp M TpernojaBaTeld MpakTHKU. Ha OCHOBe 3THUX pe3yabTaTOB CTYACHTY MOTYT OBITh
3aCUMTaHbl OTJEJIbHBIE TEMbI IEPBOTO CEMECTPA, €CIM OH MPENbSBUT TETPaab C PEIICHHEM
3aganuii u3 Plario.

12. Mlepeyens y4yeOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— JemunoBuu b. I1. COopHUK 337a4 ¥ yIpa)KHEHUH 0 MaTEMaTUYECKOMY aHAJIHU3Y. —
CII6.: Jlans, 2020

— Kynpssues, JI. JI. Kypc maremarnueckoro ananusa B 3 1. — M.: FOpaiir, 2020

—  Kynpssues JI. J1., Kyracos A. JI., Yexnos B. U., [llabynun M. U. COopHHK 3a1a4 10
MareMarnueckoMmy ananusy T.1, 2, 3. — M.: ®usmarnur, 2016

— 3opuu B. A. Maremarnueckuit ananus Y. 1, 2. — M.: MITHMO, 2019

— MWneun B. A., CanoBununii, CengoB bi. X. Marematudeckuii ananmu3 Y. 1, 2: yueOHHK
1u1st 6akanaBpoB. — M.: FOpaiit, 2017.

— Tep-Kpuxopos A. M., [llabynun M. U. Kypc matematnueckoro aHanuza. — M.:
BUHOM. Jla6opatopus 3Hanuit , 2017



—  Ouxrenronsi I'. M. Kypc nuddepenunansuoro n uarerpanbnoro ucuncinenus T. 1,2,3.
— CIIG.: Jlans, 2016.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— Mepa Jlebera-1. Teopust u 3agauu /coct. I'. B. Cubupsxos, E. I'. JIazapesa, 0. A.
MapteinoB. — Tomck: U3narensckuit Jlom ToMckoro rocygapcTBEHHOTO YHUBEPCHUTETA,
2016

— Mepa Jlebera-2. Teopus u 3amauu /coct. I'. B. Cubupsikos, E. I'. JIazapena, 1O. A.
MapteinoB. — Tomck: U3narensckuit Jlom ToMckoro rocyaapcTBEHHOTO YHUBEPCUTETA,
2016

— MHurerpan Jlebera mo HeorpunatenbHoit Mepe. Teopust u 3agaun./ coct. I'. B. Cubupskos,
T. B. EmenbsinoBa, E. I'. JIazapeBa Tomck: M3narensckuit Jlom Tomckoro
rocyJapcTBEHHOTO yHUBepcuTera, 2017.

— JlazapeBa E. I'. Teopema o 3ameHe nepeMeHHO# B uHTerpaie Jlebera : uz0OpaHHbie
nexuun/ E. I'. JIazapesa, T. B. EmenbsnoBa; - Tomck : U3narenbckuii Jlom Tomckoro
rocyJapcTBEHHOro yHuBepcurera, 2019.

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

— Apxunos I'. U., CagoBanumnii B. A., UyGapuxos B. H. Jlekiuu no maremaruyeckomy
aHaiusy. — M.: Beicias mikona, 2000

— Bunorpanosa U. A., Onexnuk C. H., CagoBauunii B. A. 3agaun u ynpaxHeHUs 10
MaTemaruueckomy aHanusy Ku. 1, 2 . — M.: Beiciias mkosa, 2000

—  Hbsuenko M. U., Yabsuos I1. JI. Mepa u unterpain. — M.: @akropuan-npecc, 2002

— Kuementses. 3. 1. Jleknuu no maremarnyeckomy aHanu3zy. Bem. 1-5. — Tomck: TT'Y,
1975-1987

— Komnanes C. A., Konanesa JI. C., Kpussikoa 3. H. fI3pIk MaTeMaTH4eCKOr0 aHAIN3A!
crpaBouHuK. — Tomck: TT'Y, 2008

— Kysaes M. P. ludpdepennmansuoe u unrerpaibHoe ucunciaenue Y. 1,2,3. — Tomck:
Ty, 1977

—  Kynpssues JI. JI. Kypc marematudeckoro ananmusza T.1, T. 2, ku. 1,2, T.3. — Mockaa:
FOpaiit, 2016

— Kypant P. Kypc nuddepennmansaoro u uarerpaibHoro ucuucienus T. 1,2. — M.:
Hayka. ®u3smaraut, 1970

— MecTo MaTreMaTH4ECKOr0 aHaIN3a KaK HayKu B MTOATOTOBKE clienanucToB Ha MM®
TI'Y. — Tomck: TT'Y, 2008

— Ouan 1O. C. CoopHuK 33a1a4 1o MareMaTuyeckoMy aHanu3zy: OOmias Teopusi MHOXKECTB U
dbyakuwmii. — M.: [IpocBemenue, 1981

— Pynmun V. OcHoBbl MaTemaTuueckoro ananuza. — CI16.: Jlans, 2004

— CapoBununii B.A. Teopus oneparopoB. — M.: Beicias mikosa, 1999

—  VYabsuos I1. JI., baxBanoB A. H., [Ipsuenko M. U. [u ap.] HeiicTBUTENbHBIN aHATN3 B
3amadax. — M.: dusmaraut, 2005

— IHunos I'. E. Marematnueckuii aHanu3: OyHKIMYU OJHOTO IIEPEMEHHOTO0. — M.:
Hznarenscteo MI'Y, 2002

B) pecypchl cet HTEpHET:
— Single Variable Calculus. URL: https://ocw.mit.edu/courses/18-01sc-single-variable-
calculus-fall-2010/



— Multivariable Calculus. URL: https://ocw.mit.edu/courses/18-02sc-multivariable-
calculus-fall-2010/

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

— Maremartnueckuii ananu3. Yacte 2. URL: https://teach-in.ru/course/mathan-fomenko-
p2

— Marematnueckuii  amamu3. Yacte 1. URL: https://teach-in.ru/course/calculus-
shaposhnikov-partl

— Marematnueckuii  amamu3. Yacte 2. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part2

— Marematnueckuii  amamu3. Yacte 3. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part3

— Maremarnueckuii amanu3. Yacte 4. URL: https://teach-in.ru/course/calculus-
shaposhnikov-part4

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

13. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTHMA

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKitodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint,

— myONIMYHO JocTymnHble oOnaunblie TexHonoruu (Google Docs, SInaexc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTaJior Hayunoi OoubmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubanoreka (peno3uTtopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenta — http://www.studentlibrary.ru/
— O6pazoBatenbpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

Aynuropuu AJis NPOBEASHUS 3aHATHH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisi TIPOBENCHUS 3aHATHM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYNIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

[TomerieHust 1 caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynutopun I TPOBEACHMS] 3aHATUM  JIEKIMOHHOTO U CEMUHApCKOro THIIA
WHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAlMi, TEKYLUIETO KOHTPOIS M IPOMEXKYTOUHOM
aTTeCcTallld B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uudopmanus o pa3padoTuuKax

l'amanoBa Haramus lOppeBHa, k..-M.H, goueHTt, goueHt kad. OOmel MareMaTuku
MM® TTY,

EmenssinoBa TarbsiHa BennamuHoBHa, K.().-M.H, JOIIEHT, TOIEHT Kad. MaTemMaTH4ecKkoro
aHanu3a u reopuu pynkumnii MMO TI'Y;

JlazapeBa Enena ['ennanpeBHa, K.(.-M.H, JomeHT, nomneHT kad. OOmeil MaTreMaTHKu
MM® TTY.
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