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1. lesab 1 n1aHUpPyeMble Pe3yJIbTAaThbl 0CBOEHHUS M CHHIIHHBI

[{enpro OCBOEHUS TUCHIUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITCTESHITUH:

OIIK-1 CrnocobeH nmpuMeHsTh (pyHIaMEHTaIbHbIC 3HAHKUS B 00JaCTH MAaTeMaTHYECKOTO
aHaJIM3a, KOMIUICKCHOTO U (DYHKIIMOHAIBLHOTO aHaW3a, aureOphl, aHATUTHYECKOH T€OMETpUH,
mubdepeHIMaNTbHOM T€OMETPUN U TOMOJIOTUH, MU depeHINaTbHBIX YPaBHEHUM, IHUCKPETHON
MaTE€MaTUKH U MaTeMaTUYECKOU JIOTUKH, TEOPUU BEPOSTHOCTEH, MATEMAaTUYECKON CTATUCTUKU U
CIIy4ailHBIX  TPOLIECCOB, UHUCICHHBIX METOJIOB, TEOPETUYECKOM MEXaHUKU Kak s
MCIIOJIb30BaHUs B TPO(ECCUOHATILHOM IS TEIIEHOCTH, TaK U JIJIsi KOHCYIbTHPOBAHUS.

OIIK-8 CrocobeH HMCrob30BaTh B MEAarOorMUeCKOM JesATEeIbHOCTH HAyYHbIC 3HAHUS B
cepe MaTeMaTHKH, MEXaHUKH, KOMIIBIOTEPHBIX HAYK U HHPOPMATHKH.

Pe3ynbraramMu OCBOEHUS IHCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 1.1 JleMoHCTpUpyeT HaBBIKH pabOThI ¢ MPOo(EeCCHOHATBLHON JIMTEpaTypoi IO
OCHOBHBIM €CT€CTBEHHOHAYYHBIM U MATEMATHUYECKUM JUCIUIIIIMHAM.

NOIIK 1.2 JIeMOHCTpUpYEeT HABBIKM BBINOJHEHUS CTAHJIAPTHBIX ICHCTBUN, PEIICHUS
TUTIOBBIX 3324 C YYETOM OCHOBHBIX TOHATHN W OOIIUX 3aKOHOMEPHOCTEH, OPMYITUPYEMBIX B
pamkax 0a30BbIX MATEMATHUYECKUX M €CTECTBEHHOHAYYHBIX JUCITUILINH.

NOIIK 1.3 Bmageer ¢yHmaMeHTaIbHBIMA 3HAHUSMH, IIOJTYYCHHBIMH B O0OJACTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HaYK.

NOIIK 8.1 JleMmoHCTpUpPYET CIIOCOOHOCTH MOATOTOBUTH KOHCIICKT HJIU IUIAH 3aHSATHUS 110
TeMe U3 00JacTU MaTEMATHKU, MEXaHUKU, KOMIIBIOTEPHBIX HAYK WM NHHOPMATHKU.

HOIIK 8.2 BeiOupaer mMmoaxonsine HMCTOYHUKH HHGOPMAIUMH Ui TOATOTOBKU
KOHCIIEKTa WJIM TUIaHa 3aHATHS 110 BHIOPAHHOM TeMe.

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBOUTh TEOPETHUYECKUH ammapar U OCHOBHBIE METOJABI PACCYXACHUH U
JoKa3atenbcTB B MaTemaTrnueckoM aHanuze (MOIIK 1.3)

— Hayuntbcst IpUMEHATh TEOPETUYECKUI anlapaT U METOJbl MaTEMaTUYECKOIO aHaIN3a
JUISL peIlIeHUs TPaKTUUECKUX 3a1ad npodeccuonansroil nesrensuoctu (MOIIK 1.2)

— CdopmupoBaTh HaBbIK PabOTBI C y4yeOHOW M NPOPECcCCHOHATBHON JIMTEpaTypoOH,
CBSI3aHHOM C pa3IM4HbIMU pazzienaMu MaTemaruuyeckoro ananuza (MOIIK 1.1, MOIIK 8.2)

— Pa3BUTh HaBBIK MOATOTOBKM y4eOHBIX MaTepHallOB IO MaTEMATUYECKON AUCIUIUINHE B
(dbopMe KOHCHEKTa WU IJIaHA YacTH MpPaKTHYecKoro 3aHsATUs no BbiOpanHoi Teme (MOIIK 8.1,
NOIIK 8.2)

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuuruinHa oTHOcHTCA K brioky 1 «/lucuumnimza (MoTysin)».
JlucuuniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30oBaTeNbHON IPOrpaMMBl.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIUH MO JUCHHUILINHE

[IepBe1it cemecTp, 3K3aMeH
Bropoii cemectp, sx3ameH
Tpertnii cemectp, IK3aMeEH
UYeTBepThlli CEMECTP, IK3aMEH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUisl yCHenHoro OCBOGHHUS AUCIUILIUHBI TPeOyIOTCS KOMIIETEHIINH, C(POPMUPOBAaHHbBIE B
X0Jle OCBOCHMsI OOpa30BaTENbHBIX IPOrpaMM MPEIIIECTBYIOLUIET0 YpPOBHS 0Opa30BaHMUSL.



HeobxonuMo mapanienbHOe OCBOSHUE MUCHUIUTHH «ANredpa», «AHATUTHYECKAs] TEOMETPHUSY,
«IuddepennuanpHas TeoOMeTPUs».

6. SI3bIK peaju3anuu

Pycckuii

7. O0BbeM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIUHBI cocTaBiisgeT 29 3.e., 1 044 qacoB, U3 KOTOPBIX:
-IeKIun: 256 4.

-IIpaKkTUYECKUE 3aHATHS: 256 4.

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

-KOHCYJIbTallMM B Nepuoj artectauuu: 17,2 4.

O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA ONpeesicH Y4eOHBIM IJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

IlepBblii cemecTp

Tema 1. BBeaenne B MaTeMaTHYCCKHIA aHAIM3: OTOOPAKCHHSI, TECOPHS BEIIICCTBEHHOTO
YHCJIa, TOYHbIE TPAHU MHOXECTB, MOILIHOCTh MHOECTB.

Tema 2. [Ipenen mocnenoBaTeNbHOCTH.

Tema 3. [Ipeaen u HENPEPHIBHOCTH BEIIECTBEHHON (DYHKIUU.

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

Tema 1. Heonpenenennsiit unterpan. Murterpan Pumana. Yucnosblie 1 (yHKIIMOHATILHBIC
PAIBI.

Tewma 2. Merpuueckue npoctpaictsa. KoOMIAakTHOCTb.

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

Tpernii cemecTp
Tema 1. Teopus mepst Jlebera B R™ .
Tema 2. Teopus unrerpana Jlebera B R u ero npuioxeHusl.
Tema 3. HesiBHBIE 0TOOpa)keHUs. Y CIIOBHBIN KCTPEMYM.

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

YerBepThiil ceMecTp

Tema 1. [I'magkue wmHOrooOpasus. Mepa Ha MHoroo0pasuu. KpuBoIMHEHHBIH,
MOBEPXHOCTHBIN HHTErpansl 1 poaa.

Tema 2. uddepenunanbasie Gopmbl. KpuBosinHENHHbIH, MTOBEPXHOCTHBIN UHTETPAJIbl 2
pona. ®opmyna Crokca.

Tewma 3. Psanpr Teitnopa u ®ypoe.

Tema 4. MHTerpansl, 3aBUcAIIME OT TapaMeTpa.

CopepxaHue KaxxJJ0M TEMbl OTPaXEHO B IPUMEPHBIX BONpPOCcax K sK3aMeHy (cM.1.10).
Bo3moskHa nepecTaHOBKa TEM BHYTPH Kypca, HE Hapylllarolas JOTUKY U3JI0KEeHHs MaTepHara.
9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Texymui KOHTPOJb IO JTUCIUIUIMHE TPOBOJUTCS ITYyTEM IPOBEACHUS KOHTPOJBHBIX
pabot u uaauBuayansHbX padot (MOIIK 1.2), komnoksuymoB (MOIIK 1.1, MOIIK 1.3, NOIIK



8.2), BemnosHeHuss gomamHux 3axanuii (MOIIK 1.2), TecTupoBaHHWii B 3JIEKTPOHHOH cpele
(MOIIK 1.2, MOIIK 1.3), npoepku Haiguuus koHcrekTo jekuuid (MOIIK 8.1), u ¢puxcupyercs
B (hopMe KOHTPOJILHOW TOYKH HE MEHEE OJTHOTO Pa3a B CEMECTP.

[IpakTuueckasi 4acTh OILICHMBAETCA B TEUEHUE CEMECTpa. 3a MPAKTUKY OIICHKA CTaBSITCS
M0 OCHOBHBIM TEMaM CEMECTpa MPEMoAaBaTeNsIMU, BEAYIIMMH IPAKTUYCCKUE 3aHITHSI, C

ydaetoM Bcex BuaoB pabor (I3, HA3, KP,

cobeceqoBaHus,

CaMOCTOSTEIIbHBINA Pa300p 3a/1a4 MOBBIIICHHOM CII0)KHOCTH).
Kputepuii olieHKM KOHTPOJIbHON PadoTbl, HHAMBUAYAJbHOIO0 3aJaHMS, OMAIIHET 0

3aJaHusl, TECTa

OTBCThI

Ha 3aHsTHH,

HeynosiierBopuTenbHO | Y IOBIETBOPUTENBHO | XOPOIIO OTan4HO

<50% 3aganwmii 50%-65% 65%-85% >85%
BBIIIOJIHEHO 3aJJaHUil  BBIMIOJIHEHO | 3aJJaHMH  BBIIOJHEHO | 3aJaHUN BBIITOJHEHO
MPaBWJIHLHO MPaBUJILHO MPaBUJILHO MPaBWIHHO

10. lopsaiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

IIpomeskyTouHas arTecTalus peanu3yeTcs yTeM NPOBEICHHs IK3aMEHOB 110CIIE

KaXXa01ro cemMecTpa.

Bonpoce 1o npakTuke (3aaun) HalpaBieHbl HA OLIEHKY COPMUPOBAHHOCTH I10
unankaropy komnereHuu MOIIK 1.2 (pemenue TUIIOBBIX 3aJja4 U3 Kypca MaTeMaTHYECKOTO
aHanu3a). Bompockl o Teopun nposepsiroT chopmupoBaHHOCTh 1o nHAnKaTopam UOIIK 1.1,
NOIIK 8.1 u MOIIK 8.2 (3HaHue 1uTepaTypsl 10 MAaTEMaTUYECKOMY aHAINU3Y, YMEHHE
BOCCTaHABIIMBATh HEAOCTAIONINE (PAKTHI M PacCyKACHUS 110 JIUTEPATYpe, TOATOTOBUTH IIJIaH
otBera) , a Takxke MOIIK 1.3 (Bnagenue GpyHaaMeHTaIbHBIMUA 3HAHUSMU, BKITIOYAs
orpeneneHus, opMyIUPOBKHA U METOJIBI JOKA3aTENbCTBA TEOPEM M3 Kypca MaTeMaTHIEeCKOTO
aHaJIn3a, yMCHUE IPUMCHUTD 3TH 3HAHHS B KOHKPETHOI CHTYaIlHH).

CTyneHThI, TIONYyYUBIIHUE 11O TPAKTHKE OLEHKHU 3, 4, 5, 0CBOO0XKIAI0TCS OT

MPAKTUYECKON YacTu OuieTa co cBoel omeHkoi. IToroBast oreHKa 3a 3K3aMeH MOJTy4aeTcs Kak
cpenHee apu(pMETUYECKOE OLIEHOK 3a MPAKTUKY U TEOPUI0, C OKPYIJIEHUEM B CTOPOHY OLICHKH 32
Teoputo. Eciiu ObUI claH KOJJIOKBUYM 10 TEOPETHUECKOMY pa3ziesy, BBIHOCUMOMY Ha 9K3aMeH,
TO CTYJIEHT OCBOOOKIAaeTcs Ha 3K3aMEHE OT BOIIPOCOB I10 JAHHOMY pa3zieNly ¢ TOM OLEHKOM,
Kakas ObUIa 3a KOJUIOKBUYM. B sK3aMeHallnoHHOM OuiieTe TOJHKHBI TPUCYTCTBOBATH BOPOCHI
110 IPAaKTUKE U TCOPHUU 110 OCHOBHBIM HpOfII[GHHBIM TEMaM.

KonnyecTBo BONPOCOB 3aBUCHUT OT UX TPYILOEMKOCTH, HE OoJiee TpexX BONPOCOB IO
IIPAKTHKE ¥ TPEX BOIPOCOB 110 TEOPHUHU. 3a KaXK/Ibli1 BOIIPOC OuiieTa J10JIHa ObITh IOJIy4eHa
OLICHKA He HIXKe Tporku. OleHKa 3a OTBET 110 TEOPUU HA DK3aMEHE HaXOAUTCS KaK CpeHee
apudMeTHIeCKoe OTBETOB 10 KakJoMy Bompocy. [Ipu criopHO# orieHKe 3a1aéTcs
JIOTIOJTHUTEIBHBIN BOIIPOC.

KpuTtepuii onieHrBaHUs OTBETA Ha SK3aMeHe (Ha MOATOTOBKY M OTBET Ha SK3aMEHE OTBOIAUTCS
1,5 akajieMH4ecKOro yaca):
Kputepuii onieHKkH Borpoca Ha dK3aMeHe (KOJUIOKBUYME):

HeynosnerBopurenbHo | Y noBineTBoputenbHO | XOpOIIo OTan4HO
O3HaYaeT O3HAYaeT O3HaAYaeT O3HA4aeT

HECIIOCOOHOCTh HECIOCOOHOCTh CIIOCOOHOCTH CIIOCOOHOCTH

CTyJCHTA CTyJICHTa TPUBECTH | CTyJCHTA BEPHO | CTy/IeHTa  TPHBECTH

MaTeMaTHYECKU BEPHO | I0OKA3aTeIbCTBA chopMyIUpOBaTh JI0Ka3aTelbCTBa

chopMyIIIPOBATH BEPHO pe3ysbTar U | BEpHO

OTIpeICIICHUS WK | CGOPMYJTMPOBAHHBIX | IPUBECTH OTACIbHBIE | CHOPMYTUPOBAHHBIX

PE3yIIbTaTHI, pe3yJIbTaToB U | 9acTh pe3yIbTaToB 38101

TpeOyeMbIe B BOIIPOCE. | HEYMECHHE MPUMEHHUTH | JIOKA3aTeNIbCTBA WJIM | YMCHUE  MPUMEHUTH
chOpMyJIMPOBAHHBIE | PEIIEHUS TpU  HE | CPOPMYIHUPOBAHHBIE
oTpeieNIeHUs U | CHOCOOHOCTH OIpEeICIICHUS u




pe3yNbTaThI K | IOCTPOUTh pe3yNbTaThl K
KOHKPETHOU JIOTUYECKYIO LENOYKY | KOHKPETHOU
CUTYaIUH. JI0Ka3aTeNnbCTBa CUTYyaIluH, JieNnath
(pemienust  3aa4M) | HEOOXOAUMEBIE
0€e3 IOHOJHUTEIBHBIX | 0000IEeHNS u
YKa3aHHil. BBIBOJIBI.

IIpumepHBIii IepeYeHb TEOPETHYECKUX BONIPOCOB, BLIHOCMMBIX HA IK3aMEHbI:

Cemecmp 1.

Ilepsuiii sonpoc bunema.

1.0npenenuts OCHOBHBIE ONEpallMy HAJl MHOXKECTBAMHU. 3alUCaTh U JJ0Ka3aTh (OPMYIIbI
JIBOWCTBEHHOCTH Jie Moprana Juist Tpex MHOkecTB. HapucoBath k 3TuM (hopMyaM AuarpaMmbl
Benna — Ditnepa.

2. llatb ompeneneHHE CEMEWCTBA MHOXKECTB, OOBEIUHEHUS W TEPECEUCHHs] MHOXKECTB
cemeiicTBa. [IpuBecTn nmpumepsl. 3anucarh U A0Ka3aTh GOpMYJIbl JBOWCTBEHHOCTH A€ MopraHa
JUIsl CEMENCTBA MHOYKECTB.

3. late ompeneneHue COOTBETCTBHsI M 0ToOpakeHus. Ompenenuts o0pa3 v mpooOpas
MHO’K€eCTBa Ipu oToOpaxeHuu. CHopmMyarpoBaTh U J0Ka3aTh TEOPEMY O CBOMCTBaX 00pa3oB U
pooOpa3oB MHOXKECTB.

4. Jlatp ompeneneHus MHBEKIUU, CIOpbeKuuu, ouekunu. CHopMyarpoBaTh U J0Ka3aTh
Kputepuii ouekuuu. Jlath onpeaenenue odpatHoro orodpaxkenus. [lpusectu nmpumep.

5. Jlate ompeneneHue KOMOO3ULUHM OoTOOpakeHuil. [lpuBectu nmpumephl: KOMIO3UIMS
olpeieNieHa, KOMIIO3UIMs He olpeiesieHa. B Kakux ciiydasx KOMIO3MLUS IABYX OTOOpaXKeHUH
JIaeT TOXKJIECTBEHHOE OTOOpaXKeHHe

6. IlepeuncauTh Ipynmnel akCMOM, OIPEAECISAIOIIUE MHOXKECTBO BELECTBEHHBIX YHCEIL
Hcnonp3ys akcuoMBl, 10Ka3aTh [IPaBUJIO YMHOKEHNS HEPABEHCTBA HA OTPULIATEILHOE YUCIIO.

7. Jlath onpeneneHue TOYHOW HUKHEN U TOYHOM BEpXHEH rpaHu YMCIOBOIO MHOKECTBA.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O CYHIECTBOBAaHMM TOYHBIX IpaHeil. [IpuBectn nmpumep.

8. JlaTp onpeneseHne NHAYKTUBHOIO IOJIMHOKECTBA BELECTBEHHBIX uncel. ONnpenennuTsb
MHOXECTBO HaTypaibHbIX uucen. ChopMynupoBaTh M 0Ka3aThb HPUHIUI MaTeMaTHYECKOU
uHAykuuu. [IpuBectn mpumep ero npuMeHeHMs.

9. ChopmynupoBate u nokaszath (opmyny bunoma HproToHa. 3amucath HECKOJIBKO
CTpOK TpeyrosubHuka [lackans 1 00bACHUTD, U3 Kakol (JOpMYIIBI CIEAYET ero MOCTPOCHUE.

10. Onpenenuth MHOXKECTBO ILIENBIX YHMCEN KaK MOAMHOMXECTBO BELIECTBEHHBIX UHCEI.
CdopmynupoBath U 10oKa3aTh NpUHIKI Apxumena. JlaTe onpeneneHue 1nenoi U ApoOHON YacTu
yucia. [Ipusectu npumepsl.

11. OnpenenuTh MHOXECTBO palMoHAIBbHBIX uucend. CdopMmyaupoBath MU J0Ka3aTh
CBOMCTBO IIJIOTHOCTH PAalMOHAJIBHBIX YHMCEN BO MHOYKECTBE BELIECTBEHHBIX uMcen. lIpusectn
IIpUMEpP NPUMEHEHHMS 3TOIO CBOMCTBA.

12. ChopmynupoBaTh U J10Ka3aThb TEOPEMY O CYIIECTBOBAHMH apU(PMETUUYECKOTO KOPHS
U3 TIOJIOKUTENIBHOTO BElEeCTBEHHOro uucia. OObSICHUTH, KaK OINpEAENseTcs] BELIECTBEHHAs
CTENEHb BEIIECTBEHHOTO YMCIIA.

13. Jlath ompenesieHne KOHEYHOTO M CYETHOI'O MHOXecTBa. J[oka3aThb, 4YTO MHOXKECTBO
paloHaIbHBIX YKCEN CYETHO. [[puBecTH npyrue npuMepsl CYETHBIX MHOKECTB.

14. /IaTp onpeneneHrne CUETHOTO U KOHTUHYAJIbHOIO MHOKECTBA. J{0Ka3aTh, 4TO OTPE30K
[0;1] He sBnseTcst cueTHBIM MHOXecTBOM. lIpuBecTn apyrue mnpumepbl KOHTHHYaJIbHBIX
MHO>KECTB.

Bmopoii éonpoc 6unema.

1. Jatp ompeneneHue mpezena YUCIOBOW mocienoBarenbHOocTH. ChopMyanpoBaTh U
JI0Ka3aTb TEOPEMbl O E€IMHCTBEHHOCTU TMpeAeNa M  OrPaHMYEHHOCTH  CXOASIIEHCS
nocieaoBaTenbHOCTH. [IpuBecTH npruMepsl.




2. Jlate ompeneneHue OECKOHEUHO Mayloi mocienoBarenbHOCTH. ChopMyaHpoBaTh M
JI0Ka3aTb TEOPEMBbl O CBOMCTBAaX OECKOHEYHO MabIX IOCIEIOBATEIbHOCTEH M O CBS3U 0.M.
IIOCJIE0BATENBHOCTEN U CXOALIMXCA IToceaoBarenbHocTel. [IpuBectu npuMepsl.

3. CdopmynupoBaTb U JAOKazaTb TeopeMy 00 apudMeTHuecKkux JeHCTBUAX C
nocieaoBarenbHocTAMU. [IpuBecTy npuMepsl IPUMEHEHUS TOW TEOPEMBI.

4. CopMynupoBaTh U J10Ka3aThb TEOPEMbI O MEPEX0/e K Mpeaeiay B HEPaBEHCTBE IS
IIOCJIEZI0BATENbHOCTEl UM O TpeX MOCIeN0BaTeNIbHOCTAX. I[IpuBecTH mnpuMep NpHUMEHEHUs
TEOPEMBI O TPEX MOCIEA0BATEIbHOCTSX.

5. Jlatp ompexneneHue OECKOHEYHO OOJBIION YHUCIOBOW  IMOCIIEIOBATEIHLHOCTH.
Paccmotpers pasnble ciyuau. IIpusectu npumepsl. ChopMynupoBaTh M J0Ka3aTb TEOPEMY O
cBsi3u 0.0. 1 6.M. oCe10BaTEILHOCTEM.

6. JlaTb onpeneneHne MOHOTOHHOM nocienoBarenbHOcTH. CHOpMyInpoBaTh U 10Ka3aTh
TeopeMy BeliepimTpacca 0 MOHOTOHHBIX ITOC/IE0BAaTENbHOCTAX. [IpuBecTH ipuMep NpUMEHEHUs
3TON TEOPEMBI.

7. 3amaTh TOCIENOBATEIBLHOCTh, Mpenel KOTOpoil oOo3HauaeTcss uepe3 e. JlokazaTh
CXOOUMOCTb 3TOM mocienoBareabHOCTH. llomyunTs cienctBus w3 sroro mnpexnena. Kaxas
HEOIpeAEIEHHOCTD 3/1€Ch BO3HUKAET?

8. Jlatb ompenenenue nojnocienoarenbHocTd. ChopMynMpoBaTh U 10Ka3aTh TEOPEMY
0 CXOAMMOCTH IOAIIOCIIeN0BaTeNbHOCTEN. [IpuBECTH IpUMEpBI IPUMEHEHHSI 3TOM TEOPEMBI.

9. ChopmynupoBarh U 1oka3aTh jJeMMy KaHTopa O BIOXEHHBIX OTpe3Kax U TEOpeMy
Bonwiiano — Beitepitpacca 06 orpaHUYeHHBIX MTOCIIEIOBATEIHLHOCTSIX.

10. {ate ompexneneHue QpyHAaMeHTaIbHOU mocienoBaTeabHocTH. ChopMmynupoBats U
JlI0Ka3aTh Kpurepuii Komm cxoauMocTy 4McinoBbIX nociaeaoBaresbHocTel. [IpuBectu npumMepsl.

11. [latb ompezeneHue NpeaeabHON TOYKU YHUCIOBOro MHokecTBa. ChopMmynupoBaTh U
JI0Ka3aTh KPUTEPHUN NPENeIbHON TOUKH. [IpuBecTy npumepsl.

12. latp onpenenenus npenena ¢ynkiuu no Komm u no I'eiine. ChopmynupoBats u
JI0Ka3aTh TeOpeMy 00 IKBUBAJIEHTHOCTHU ATHUX ompeaeneHuil. [IpuBectu npumepsl.

13. CdopmynupoBaTb U J0Ka3aTb TEOPEMBbl O E€IMHCTBEHHOCTH Ipelena (YyHKIHUH,
JIOKaJIbHON OTPaHMYCHHOCTH, JIOKAIbHOM COXpPAaHEHWHW 3HaKa (DyHKIMEW, MMEIoNel mpeaen, a
TaKXe TeopeMy O TpeX (QYHKIHAX.

14. ChopmynupoBath U J0Ka3aTh TEOPEMY O 3aMEHE MEPEMEHHOM IO 3HaKOM Ipe/ena.
[TpuBecTr mpuMepbl IPUMEHEHUSI 3TON TEOPEMBI.

15. ChopmynupoBath U J0Ka3aTh TeopeMy 00 apruMETHUUECKUX OTIEPALMSIX C TIPeaeiaMu
¢ynkuuit. [IpuBectu npuMepsl NPUMEHEHUs ITOH TEOPEMBI.

16. arp ompezneneHue OECKOHEYHO Malod (QPYHKIMM TpU X, CTpeMslIeMCs K Xp.
CdopmynupoBaTh U 0Ka3aTh TEOPEMBbI O CBOICTBaxX OeckoHeuHO ManbiX (yHkimid. [IpuBectu
PUMEPBHI.

17. Jlatb ompeneneHue OECKOHEYHO OONBIION (YHKUMU HpU X, CTPEMSIIEMCS K Xo.
Paccmotpets paznuunbie ciayyan. CPopmyaupoBaTh M JOKa3aTh TEOpeMy O CBsi3H 0.0. u 6.M.
¢ynkuuit. [IpuBectu npumepsl.

18. Ilepeuncnuth M3BecTHBIE BaMm HeompeeieHHOCTH, BO3HUKAIOIINE IPU HAXO0XAECHUN
npenenoB. ChopMynupoBaTh U J0Ka3aTh TEOPEMbI O TOM, 4TO 0000 = oo, O/oo = (. [IpuBectu
PUMEPBHL.

19. latb onpeneneHue OJIHOCTOPOHHHUX IPENENOB MPU X, CTPEMSIIEMCI K Xo U IIPH X,
ctpemsmemcss Kk . CdopMynupoBath M J0Ka3aThb TEOPEMbl O PABEHCTBE OJHOCTOPOHHUX
IpeJIeioB B 000UX Caydasx.

20. 3anucaTh «IIEpBbI 3aMeYaTeIbHbIA MPENET» U JOKa3aTh 3TO paBeHCTBO. llomyunTh
CJIEJICTBUS U3 ATOTO Ipeea.

21. 3anucarh «BTOPOH 3aMeyaTeNbHbIN NPENe» U J0Ka3aTh 3TO paBeHCTBO. llomyunTh
CJIEJICTBUS U3 ATOTO Ipeena.



23. JlaTh ompenelieHUEe SKBUBAJCHTHBIX (QYHKIMA TpU X, CTpeMsIIeMcs K Xo..
CdopmynnpoBaTh U 10Ka3aTh TEOPEMBI O CBOMCTBAX HKBUBAJICHTHBIX (PYHKIMHA U O TPUMEHEHUU
SKBUBAJICHTHBIX (DYHKIIHIA 111 HAXOXKACHUS TpeeioB. [IpuBectu npumMepsl.

24. ]JlaTe onpeaesieHne OECKOHEUYHO Majlol ()YHKIIMH TI0 CPaBHEHUIO C IPYrou (GyHKIuei
npu x, crpemsmiemcs K xo. ChopMynupoBaTe U J10Ka3aTh KPUTEPUN IKBUBAICHTHBIX ()YHKITHIA.
JaTb onpenerneHue ri1aBHOM 4acTu (GYHKIMH IIPH X, CTpeMaleMcs K Xo. [I[puBecTu npumepsl.

25. Jlatp omperneneHue (hYHKIMH, OTPAaHUYEHHOW MO CPABHEHUIO C JIPYroil (QyHKIuei
npu x, cTpemsiemcs K xo. ChopMyaupoBaTh U A0Ka3aTh TEOPEMY O CBSI3U MpeJesia OTHOIICHUS
(YHKLINU C 3TUM MTOHATUEM.

26. JlaTe omnpenerenre 6€CKOHEUHO Majlol (DYHKIIMH IO CPaBHEHUIO C IPyroi GyHKIuei
npu X, cTpemsimemcs K +oo. [IpuBectn mpuMepsl Takux QyHKIHUH (C T0Ka3aTeIbCTBAMU).

27. CdopmynupoBaTh M [0Ka3aTh pa3IM4YHble BapHaHTHl O INpeaesie MOHOTOHHOM
¢ynkuunu. [IpuBecTu mpumMepsl.

28. CdopmymupoBaTh ¥ J0Ka3aThb pas3dyHbie BapuaHThl Kputepus Komm
cyliecTBOBaHMA npeaena yHkuuu. [IpuBectu npuMep NpuMEHEHUs 3TOW TEOPEMBI.

Tpemuii sonpoc ounema.

1. late onpeneneHune HenpepbIBHON GyHKINHU B Touke. ChopMyIHpoBaTh U 10Ka3aTh
Kputepuii ['eline HenpepbIBHOCTH PYHKIMH B Touke. [IpuBecT npuMepbl HEPEPHIBHBIX U
pa3phIBHBIX (DYHKITHIA.

2. CdopmynupoBaTh U [0Ka3aTb TEOPEMY O COXPAHEHMHU HENPEPHIBHOCTU MpHU
apudmernueckux aencTBusax. [IpuBecTy npumepsl NPUMEHEHUS 3TON TEOPEMBI.

3. ChopmynupoBaTh U I0Ka3aTh TEOPEMbI O HEPEPHIBHOCTH KOMITO3UIIUN HETIPEPHIBHBIX
GyHKIUH ¥ 0 Iepexo/ie K MpeIeny 1Mo/ 3HaKOM HenpepbiBHOW (GyHKImH. [IpuBecTr mpumMepsl.

4. CchopmynupoBaTh U J0Ka3aTh TEOPEMY O HENPEPHIBHOCTH MOHOTOHHOW CIOPBEKIIHH,
3a/IaHHOM Ha OTpe3ke. JlokazaTh HEMPEPHIBHOCTh CTETICHHOW U MOKa3aTeJIbHOW (DYHKIIMU Ha WX
o0JacTsx onpeaeneHusl.

5. CdopmynupoBaTh W J0Ka3aTh TeopeMy Komm o TPOMEKYTOYHBIX 3HAYCHUSX
HenpepbrIBHON QyHKIMH Ha oTpe3ke. Kak 3Ta Teopema UCHONIB3yeTCs PHU PELICHUN HEPABEHCTB
METO/IOM MHTEPBAJIOB?

6. ChopmynupoBath 1 J10Ka3aTh TeopeMy Beliepimirpacca 0 JOCTHKEHUU TOYHBIX IpaHen
HenpeprIBHON (yHKIMEH Ha oTpeske. [IpuBectu npumeps! GyHKIUHN, 3aJaHHBIX Ha OTPE3KE U Ha
WHTEPBAJIE.

7. CdopmynupoBaTb U JOKa3aThb TEOPEMY O CYIIECTBOBAHUU M HENPEPHIBHOCTH
0o0paTHOro OTOOpaKeHUs Ui CTPOr0 MOHOTOHHOM (yHKUMH. HenpepplBHOCTh Kakux
JIEMEHTapHBIX  QYHKIMHA  cleayeT uX d3Tod  TeopeMbl? Jloka3aTh  HENMpEephIBHOCTH
Jorapupmuueckoi (yHKIIMU Ha ee 00J1aCTH ONpeieIeHusl.

8. llatb ompezaeneHue HENpepbIBHOW (YHKIMHU M PABHOMEPHO HENPEPHIBHON (QYyHKIUU
Ha MHOXkecTBe. [loka3zars, yeMm oTiinyaroTcs 3Tu NoHATHs. [IprBecTH npumepsl.

9. CdopmynupoBatb U jgoka3zatb Teopemy leiine — Kantopa o paBHOMEpHOI
HEMPEPbIBHOCTH HENPEPHIBHON (YHKLIMU HA OTPE3KE.

10. ats ompeneneHue npou3BoAHON U auddepenuunana GpyHkuuu B Touke. [IpuBectu
npumep. ChopMynrpoBaTh U A0Ka3aTh TEOPEMBbl O CBA3M MPOU3BOAHON M quddepeHmana u o
HenpepbrIBHOCTH AU depeHmpyemMoit GyHKINN.

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

12. ChopmynupoBaTh W J0KazaTh TEOPEMY O MPOU3BOJHOM KOMITOZHMIIMH (DYHKIIHI.
[TpuBecTH nmpuMep NPUMEHEHHs STON TEOPEMBI Il KOMITO3UIIMH TPeX (PyHKIHA.

13. ChopmynupoBath U JA0Ka3aTh TEOPEMY O MPOU3BOHON oOpaTHOU GyHKiMu. Kakue
POM3BOJIHBIE M3 TAOJIUIIBI OTYYAIOTCS C TOMOIIBIO 3TON TeopeMbl? [ToayunTs ux.

14. Jlath ompeneneHus HAKJIOHHOM M BEPTHKAIBHON aCHMIITOTHI K rpa@uKy (QyHKUIHU.
CdopmynupoBaTh 1 10Ka3aTh TEOPEMY O HAXOXKJICHUH HAKIOHHON aCUMITOTHI.



15. Jlatp ompenencnue K-ii mpomsBomHOW oT ¢yHKiuH B Touke. CdopmyrupoBarh
npaBuio JleWOHuWIa Ui HaxOoXaeHHs K- MPOM3BOMHONW OT MPOM3BEACHHS ABYX (DYHKI[HIA.
3anucatb (HOpMYIIBI A1l TPETHEH, YETBEPTON MPOU3BOIHON OT MPOU3BEACHUS IBYX (DYHKLIUH.

16. Jlatb omnpeneneHue TOYKH JIOKAJIBHOTO SKCTPEMyMa M CTPOTOrO JIOKaJIbHOTO
skcTpemyma GyHkuu. CopMyaupoBaTh U 10Ka3atk Teopemy Depma u Teopemy Pos.

17. ChopmynupoBaTh U JI0Ka3aTh TeopeMmy o (GopMyiie KOHEUYHBIX Npupamenuii Komm.
[TonyunTts u3 Hee PopMyITy KOHEUHBIX MpupamieHuii Jlarpanxa. [IpuBecTn npumep npuMeHEeHUsS
3TO# HOPMYIIHI.

18. CdopmynupoBarh U Jokazarh Teopemy o mpaswie Jlomurans mns ciaydas 0/0.
CohopmynupoBath TeopeMy i ciydas oofoco. [lpuBecTd mnpuMepsl NMPUMEHEHHUS MpaBUiia
Jlonurans u ciydast, KOrja OHO HE IPUMEHUMO.

19. 3anucate MHOTOWIECH Teimopa nmopsaka N 11t GyHKIUK B TOUKE Xo. Jloka3aTk repBoe
OIpelessaolee MHOrowieH Telsopa CBOMCTBO: COBIAJEHUE ITPOM3BOIAHBIX JO MOpsiaKa N ¢
MPOU3BOIHBIMU (DYHKIIUU B TOUKE X.

20. 3anmucats MHOTOWICH Telnopa mopsiaka N st PyHKIMH B TOYKE Xo. [loka3aTs BTOpoe
OTIpeIeIIsAIoIIee CBOWCTBO, TO €CTh MONIY4UTh (hopmyiy Teitsiopa ¢ OCTaTOYHBIM WIEHOM B opme
Ileano.

21. CpopmynupoBaTh U A0Ka3aTh Teopemy o popmyse Teiinopa ¢ 0CTaTOUHBIM YJICHOM B
¢dopme Jlarpanxa. [IpuBecTy npumMep NpuMEHEHUsI 3TOU TEOPEMBI.

22. Tlonyuuth pasnoxkeHuss no ¢opmyne MakjaopeHa MATH OCHOBHBIX OECKOHEYHO
QG epeHIIpyeMbIX (yHKITHIA.

23. CdopmynupoBaTh U JOKa3aThb TEOPEMY O CBS3M 3HAKH TMPOU3BOJAHON C
MOHOTOHHOCTBIO (DYHKIIMH, a TaK)Ke TEepPBOE JOCTATOYHOE YCIOBHE 3KcTpemyMma. [IpuBectn
puMep.

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

25. [artp ompeneneHue BbIIYKJIOH BBEpX [BHU3] (QYHKUMH Ha HMHTEpBale.
ChopmynupoBaTh M J0Ka3aTh TEOPEMY O CBA3M HANpPaBICHUS BBIIYKIOCTH U BTOPOH
npou3BoaHON ¢yHkumu. [IpuBectn mpumep.

26. Jlate ompeaeneHue Touku mneperuda ¢ynkuuu. ChopmynupoBaTh M J0Ka3aTh
TEOpEMYy O HalpaBJICHUH BBINTYKJIOCTH M KacaTedbHOW K rpaduky ¢yHkuuu. Omnwucarb
reOMETPUYECKUI CMBICT TOUKH Meperuoa.

27. ChopMynupoBaTh M J0Ka3aTh TEOPEMbI O HENPEPHIBHOCTU U AUPHEpEeHINPOBAHUN
napamMeTpuuecku 3aiaHHod ¢yHkuuu. [lomyunts GopMyny A BTOpOil MPOU3BOAHON B 3TOM
ciayyae. [Ipusectu npumep.

Cemecmp 2.

Ilepesuviii onpoc bunema.

1. Omnpenenenue nepBooOpa3HON ans (GYHKUMH Ha OTpe3ke. TeopemMa O pa3HOCTH
nepBooOpa3Hbix.  CBoiicTBa  mepBooOpa3zHbIXx. Tabmuila  MepBOOOPa3HBIX  OCHOBHBIX
3JIEMEHTAPHBIX QYHKIUH.

2. Teopema 00 UHTETPUPOBAHUM IOJCTAHOBKOW. 3aMeHa TIEPEMEHHON B
HeolpeaeneHHoM unrerpaie. Ilpumepsr.

3. Teopema 00 uHTErpHpoBaHUM MO yacTsAM. [Ipumep peKyppeHTHON HHTErpanbHON
dopmyinbl. [IpuMep HUKIMUECKOTo HHTErpaa.

4. UnrterpupoBaHue ApoOHO-pallMOHANBHBIX (yHKIUNA. OnucaTh METOJ, NPHUBECTH
IpUMep.

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

6. Teopema o cymiecTBOBaHMM HHTerpana Pumana oT HenpepbIBHOM (GYHKIMM Ha
orpeske. [Ipumep BbluMcieHus uHTerpaiga Pumana oT HempepblBHOM (QyHKIMM 6e3 GopMyIbl
Hgerorona — JleitOHuma.



7. NaTerpan ¢ mepeMeHHBIM BEPXHUM MPEAEIOM U NepBooOpaszHas (yHKIIMU HA OTpE3Ke.
®opmyna Herorona-JleiOnuia.

8. UucnoBoW psAn, YAaCTUYHBIE CYMMBI psa, HEOOXOAMMOE YCIOBHE CXOJUMOCTH
yucaoBoro psaa. CBoicTBa 0cTaTKOB YUCIOBOrO psiaa. IIpumepsl cxoasmuxcs psioB.

9. Kputepuii Komu cxoaumocTtu uucioBoro psaa. [Ipumepsl TeopeM, B 10Ka3aTeabCTBE
KOTOPBIX IpUMeHsieTcs kpurepuid Komu.

10. IlepBblil ¥ BTOPOIl MPU3HAKU CPABHEHMS VI PSIIOB C HEOTPULIATEIBHBIMHU YJIEHAMHU.
[Tpumepsl: Koria 3T NPU3HAKU IPUMEHHUMBI, & KOT/1a — HEe IPUMEHHUMBI.

11. IMpuznaku anambepa u Ko cXoauMOCTH psSAOB ¢ HEOTPUIATEIBHBIMH YJICHAMHU.
[TpuMepbl UX IPUMEHEHHUS.

12. WHrerpanbHblii NpU3HAK CXOAUMOCTH JUIS PSIOB C HEOTPULIATEIbHBIMU UYJIEHAMHU.
CxoauMocTb 0000LIEHHOr0 FAPMOHUYECKOT0 Psijia.

13. AOcomntoTHas U yCIOBHAs CXOAMMOCTh YMCIOBOTO psija. Teopema o mepecTaHOBKax
YJIEHOB a0COJIFOTHO CXOMSIIErocs psija.

14. AOcomnroTHas M yclIOBHasl CXOJUMOCTb YHCIOBOIO psna. Teopema o MpoOU3BEAECHUU
a0COJIFOTHO CXOMSIIUXCS PSAIOB.

15. Ilpusnak JlelOHuIla CXOOUMOCTH 3HAKO4Yepenyromuxcs psaoB. OleHKa ocTaTka
psizia, yA0BIETBOPSAIOLIEro Mpu3HaKy JleiiOHuna.

16. [Ipuznak Jlupuxie cXxoAMMOCTH 3HAKONIEpeMeHHOT0 psiia. Pazobpates mpumep.

17. Ilpusnak AOGens CXOOUMOCTH 3HaKomepeMeHHoro psanga. Ilpumepsr psios,
CXOJSIIMXCS 10 pU3HaKy AGens.

18. Teopema Pumana o nepectaHOBKax 4WIEHOB YCIOBHO cxozsuierocs psna. [Ipusectu
IpPUMEpP CXOASILErocs psiia, KOTOPbIN MOCIe NEPECTAHOBKU CTAHOBUTCS PACXOIAIIMMCSL.

19. IloroueuHass 1 paBHOMEpHasi CXOJUMOCTh (PYHKIMOHAIbHBIX IOCIIE0BATEIbHOCTEH.
[lpuBeauTe mTpUMEpHl pPABHOMEPHO UM HEPABHOMEPHO CXOAAIIMXCS  (YHKIMOHAIBHBIX
H0CJIE10BATEIbHOCTEH.

20. Teopema 0 paBHOMEpPHOM Mpeelie TMOCIEA0BATEIILHOCTH HETPEPHIBHBIX ()YHKITHIA.
Teopema 0 HOWIEHHOM UHTEIPUPOBAHUU (YHKIIMOHAIBHOH MOCIIEA0BATEIbHOCTH.

21. Teopembl 0 MOWICHHOM UHTETPUPOBAHUH U T PepeHIIMPOBaHNHN HYHKINOHATHHON
nocienoBarenbHOCTU. [IpuBecTy npuMep NpUMEHEHUs OJTHOU U3 TEOpEM.

22. Tloroue4yHass W paBHOMEpPHAas CXOAMUMOCTh (QYHKIMOHANbHOro psnga. Ilpusnak
Beiiepmrpacca paBHOMEpHOH CXOTUMOCTH (PYHKIIMOHAIBHOTO Psizia.

23. Ilpuznak [Iupuxiie paBHOMEPHON CXOAMMOCTH (DYHKIIMOHAIBHOTO psna. Pa3oOpaTh
IIpUMep.

24. Tlpusnak AOenst paBHOMEpPHOW CXOAMMOCTH (pyHKUMOHaIbHOTO psna. [IpuBenure
IpUMeEDp psizia, KOTOPBINA CXOIUTCS PABHOMEPHO Ha OTpe3Ke 10 NMpHu3HaKky AOers.

25. Teopembl 0 MOWIEHHOM UHTETPUPOBAHUM U U (HEepeHIIMPOBAHUH (PYHKIIMOHAIBHOTO
psna. [IpuBecTu mpuMepbl NPUMEHEHUS 3TUX TEOPEM.

Bmopoii éonpoc bunema

1. Jluneitnoe oro6paxkenne A:R™ —R", ero marpura. JlokaszaTh CyIecTBOBaHUE
HOPMBI onieparopa A ||A|| =sup {” A(X)|| , ||X|| <l xe ]R”} ¥ PAaBHOMEPHYIO HENPEPHIBHOCTH
oToOpaxeHus A.

2. OrobpaxxkeHne, 6ECKOHEYHO MaJIOe 110 CPAaBHEHUIO C IPYTHM OTOOpaKEHUEM MPU
X —> Xg . Jlats onpenenenne, chopmymaposats kputepuit 0(]|x—Xo|), X = Xo.

3. Ompenenenune quddepenuana oroopaxeHus B Touke. TeopeMa 0 HenpepbIBHOCTH
muddepennmpyemoit pynkuu. [Ipumepst ntuddepenmpyemsix 1 He AU HepeHINPYEMbIX

OTOOpaXKEHHIA.
4. Teopembl 0 TOKOMIIOHEHTHOW HETIPEPBIBHOCTH U MTOKOMITOHEHTHOMN

mudpepenuupyemoctu orodpaxkennii f :G —R",G < R™. [Ipusectu npuMepsL.



5. Ompeenenne 4acTHOl mpou3BoaHoi otobpaxkenus f :G —>R",G cR™ B Touke.

CBs13b CYIIIECTBOBAHMS YaCTHOW MPOU3BOIHBIX U quddhepeHmana.

6. Teopema o nudpepeHunpoBaHUN KOMIO3UIIMK 0TOOpaXkeHui. M iess ”HBapUaHTHOCTH
dopmsl iepBoro auddepennuana. [lpuectu npumepsl.

7. Teopema o quddepeHunpoBanun 00paTHOTO OTOOpakeHus. Marpuna SIkoou u
sskoOuaH o0patHoro orodpaxkenus. [lpuectu mpumep.

8. ®opMyIbl KOHEUHBIX MPUpPAIICHHH 17151 oToOpaskeHuid. [loka3aTe paznudre 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
Xo € G . CpoiicTBa rpanuenTa. KacarenbHas m10cKocTh k rpaduky GyHKIUH
f:G—>R,GcR"™ BTouKe (Xo; F (X))

10. YactHas npou3BoIHast BTOPOrO U BBICIIUX HNOPSAAKOB. TeopeMa 0 paBeHCTBE
CMeIaHHbIX Tpon3BoaHBIX. [IpuBectu npumep. AuddepeHnman BToporo mopsaka st

f:GH>R,GcR™.

11. ®opmyina Teisiopa 11 BeleCTBEHHONW (DYHKIIMU HECKOJIBKHUX MEPEMEHHBIX.
Teopemsl 0 popmysne Telinopa ¢ octarounbM uieHoM B opme Jlarpanxka u B popme Ileano.

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

HE00X0/IMMOE YCIIOBUE SKCTPEMYMA.
13. KBanparnunsie popmel. Tumsr kBagpatudnbix Gopm. Bropoe HeoOxommumoe ycinoBue

skcrpemyma Gynkuun f :G > R,G < R™.

14. JlocTtaTo4HbIe YCIOBHS CTPOTOTO JOKAJIHHOTO SKCTPEMyMa OTOOpaskeHUsI
f :G—>R,GcR™. Kpurepuii Cunsectpa. [Ipusectr mpumep.

15. Onpenenenue HesBHOM QyHkuun f :U(Xy,8) > U(Yy,€), Xg € R, Yy € R, 3aganHoi
yenosueM F(X,y) =0 B okpectHOCTH TOUKH (Xg; Yo ) € R? . TIpUBECTH MPUMEPEL.

16. Onpenenenne HesBHoM Gyukiuu f :U(Xy,8) > U(Y,,€), Xy € R", Y, € R, 3anannoii
yenosueM F(X,y) =0 B okpectHocTr Toukn (Xg; Yo ) € R"™™ . TTpuectn mpumepsr.

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

18. Teopema o quddepeHIpyeMocTH HEIBHON (PYHKIIMH B OKPECTHOCTH TOUKU
(XO; yo) eR?. ITpuBecTtu cBoil mpuMep HaxoxaAeHUs TuddepeHana HesBHON QyHKIMH.

19. Teopema o cylIeCTBOBaHUH, €AMHCTBEHHOCTH, HETIPEPHIBHOCTU U
nubdepeHIMpPYeMOCTH HEsIBHON (DYHKLMH B OKPECTHOCTH TOUKH (Xo; Yo ) € R™? . Tpusectn

CBOMW IpUMeEp MPUMEHEHHUS ITOH TEOPEMBI.
20. Teopema o cyl1ecTBOBaHNH, €IUHCTBEHHOCTH U AU(PHEPEHIUPYEMOCTH HESIBHON

YHKIHH B OKPECTHOCTH TOUKH (Xo; Yo) € R™™™ . TIpuBecTr CBOi IpruMep IPUMEHEHHUS STOi

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

Cemecmp 3.
Ilepswiti sonpoc bunrema.

n
1. Mepa Jle6era Gpyca 1 OTKPBHITOro MHOKECTBAa B R . JlokasaTh CHIrMa-aJ/JATHBHOCT

o n
0T06pa)KCHI/I$I MCPBI JleGera Ha cemeiicTBe OTKPBITBIX MHOXXCCTB B R .



n o
2. BHewHss Mepa MHOXKECTBA B R™. Ioxaszats TEOPEMY O CYETHOU IONYyaaIUTUBHOCTU
BHEIIIHEH MEpHI.

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,
UCTIONTB3YIONIHNI 3aMKHYThIE MHOYKECTBA.

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

7.  CdopmynupoBaTb M JI0Ka3aThb TEOpEeMy O CTpyKType usMepumoro mo JleGery

wmHOkecTBa B R

8. CodopmynupoBars TeopeMy 00 HWHBapuaHTHOCTH Mepbl JleGera OTHOCHUTENBHO
nuzomeTpuu. [IpuBectu npuMepsl H30METPUN U MOKa3aTh, KAK IPUMEHSETCS 3Ta TeopeMa.

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

10. CdopmynupoBaTh  ompeieliecHHe W JoKa3aTh  CBOWCTBAa  IPOU3BOJIBHON
HEOTPUIATEILHON MEPBI, B TOM YHCIIE TEOPEMY O HEIIPEPHIBHOCTH MEPHI.

11. Harp ompeneneHue wu3MepuMoil (yHKIHMH, J0Ka3aTh TeopeMy 00 YCIOBHSX,
SKBUBAJICHTHBIX U3MEPUMOCTH, U ciencTBue u3 He€. [IpuBecT npumep Hen3Mepumoil QyHKIUH.

12. [okazare wusMmMepumocTh SUpP, Inf, mpexena mociaemroBaTEeIbHOCTH H3MEPUMBIX
byHKIHIA.

13. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY O H3MEPUMOCTH KOMITO3UIIUU (DYHKIIHH.
CdopmynnpoBaTh U 1I0Ka3aTh CIEICTBUS: U3MEPUMOCTD MIPHU apU(PMETHUECKUX JICHCTBUAX.

14. late ompenenenue mpoctoil ¢yHkumu, uHTerpana Jlebera ot mpoctoil (yHKIHH.
CdopmynnpoBaTh U J0Ka3aTh CBOMCTBA ATOrO0 MHTErpaja, B TOM YHCJIE TEOPEMY O CUETHOM
QJITUTHBHOCTH MHTETPaIa OT IPOCTOH (PyHKITHH.

15. Jloka3zaTh TeOpeMbl 00 MHTErpajie OT CyMMbl HEOTPULIATEIbHBIX MPOCTHIX GYHKIUN U
0 MOHOTOHHOCTH MHTETpajia OT HEOTPULATEIbHBIX MPOCTHIX (PYHKIIMH.

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

17. ChopmynupoBaTe U J0KazaTb Teopemy b. JleBu 0 MOHOTOHHON CXOJUMOCTH.
IIpuBectr npuMepsl IPUMEHEHHUS] 3TON TEOPEMBI.

18. CdopmynupoBarh M J10Ka3aTb TEOpPEMbl 00 HMHTEIPUPYEMOCTH CYMMBI M psla
M3MEPUMBIX HEOTPULIATEIbHBIX (PYHKIINH.

19. ChopmynupoBaTh U J0Ka3aTh TEOPEMBbl O CUETHOM aJJUTUBHOCTU HHTErpaia U o
HYJIEBOM HHTErpajie OT HeoTpuuareiabHoW (QyHkuuu. IIpuBecTu mpumepbl NPUMEHEHHUS 3THUX
TEOpEM.

20. Jlate ompenenenue wuHTerpana Jlebera ot usmepumoin QyHkuuu. OmnpenenuTsb
cymmupyemble ¢yHkuuu. ChopMynupoBaTe M Jl0Ka3aTb TEOpEMbl O CBSI3M HHTerpajga oT
(GYHKIIMHM U UHTErpana oT €€ MOJyJIs.

21. CdopmynupoBaTh M J0Ka3aTb TEOPEMbl O MOHOTOHHOCTH uHTerpaia JleGera,
MHTETPUPOBAHUU 110 TOJIMHOKECTBY, O MaKOPAHTE.

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

23. ChopmynupoBaTh 1 JOKa3aTh TEOPEMY O JTUHEHHOCTH UHTErpaa Jlebera.

24. CdopmynupoBaTh W JoKa3aTh TeopeMmy Jlebera o MakOpupyeMoOW CXOIWMOCTH.
[TpuBecTu npuMep €€ NpUMEHEHUS.



25. Jlatp omnpeAeneHHE OSKBUBAJCHTHBIX (PaBHBIX IOYTH BCIOAY) (YHKIMH.
CdopmynupoBath U J0Ka3aTh CBOMCTBA Takux (pynkmnuii. Kakue Teopemsr 00 naTerpane Jlebera
MOYKHO C(OPMYIIUPOBATH C MMOHATUEM «IIOYTH BCIOTY»?

26. ChopmynupoBath M JI0Ka3aTh Kpurepui Jlebera wmHTErpupyeMocTd (DYHKIIUH TI0
Pumany Ha oTpeske NpsMON.

27. ChopMmynupoBaTh U JOKa3aTh TEOPEMYy O CBs3M HMHTerpaioB Pumana u JleGera Ha
OTpE3Ke.

28. CdopmynupoBaTh W J0Ka3aThb CBOICTBa HMHTErpaja C IEPEeMEHHBIM BEPXHUM
npeznenoM u Gpopmyny Herorona-JleiiGnuma.

29. CdhopmynupoBath U JOKa3aThb TEOPEMbl O 3aMEHE IMEPEMEHHON B OIpe/IeICHHOM
UHTErpaje U 00 UHTETPUPOBAHUU T10 YACTSM.

30. ChopmynupoBaTh U JI0Ka3aTh NEPBYIO TEOPEMY O CpeOHEM [Uisi HWHTerpaiga Ha
OTpE3KE U CJIE/ICTBUSA U3 HEE.

31. CdopmynupoBarh Teopemy o (opmynax bonns. JlokazaTh €€ B OJHOM ciydae.
[TpuBecTH reOMETPUUECKUI CMBICI 3TUX (GOPMYIL.

32. Jloka3aTh TeopeMy 00 HHTErpajibHOW (opme ocraroyHoro uieHa B (opmyie
Tewnopa.

33. Jlath onpeneneHre HECOOCTBEHHOTO MHTErpajia MepBoro u BToporo poaa. [Ipusectu
MPUMEPHI CXOIAIINXCS U PACXOISIINXCA UHTETPATIOB.

34. AGcomoTHasl CXOIMMOCTh HECOOCTBEHHOT0 MHTerpaia. Jloka3aTh TEOpeMy O CBSI3H C
uHTerpaiom Jlebera u Ma>KOpaHTHBIN MPU3HAK a0COTIOTHON CXOAMMOCTH.

35. CdopmynupoBaTe U JAoKazaTh mnpuszHaku Jupuxie u AOens CXoIuMOCTH
HecoOCTBEeHHOTro nHTerpana. Ilpusectu npuMepsl UX MPUMEHEHUS.

Bmopoti éonpoc burema

1. ChopmynupoBaTh TeOpeMy 0 HEIBHOM 0TOOpaxkeHuu. [IpuBecTr nmpumepsl.

2. ChopmynupoBath U 10Ka3aTh TEOPEMY O JIOKAJIbHOU 00PaTUMOCTH OTOOPaKEHUSI.
CdhopmynupoBaTh 1 J0Ka3aTh MPUHIIAII COXPAHEHUST O0IACTH.

3. ate aBa onpenencHus auddeomopdusma: 1) 63 ucnonp3zoBaHus skoduana, 2) ¢
ucronbp30Banue skobuana. [Ipusectn npumeps! quddeomopdpusmoB u He G PeomopPu3MoB
HECKOJIbKUX MEePEMEHHBIX.

4. [latb onpeielieHne 3aBUCUMbIX U HE3aBUCUMBIX cucTeM QyHkuuii. [Tpusectu
npumepsl. CHopMyIHpOBaTh U I0Ka3aTh TEOPEMY O HEOOXOAUMOM YCIOBUH 3aBUCUMOCTH H
CJIEJICTBUSI.

5. JlaTb omnpeneneHre 3aBUCUMBIX U He3aBUCUMBIX cucteM GyHKuui. ChopMmynupoBarthb
TEOPEMY O JIOCTAaTOYHBIX YCJIOBUSX JIOKAIbHON HE3aBUCUMOCTH U 3aBUCHMOCTH. [IpuBecTtu
CXEMY J10Ka3aTeIbCTBa.

6. JlaTb onpeneneHne ycaoBHOro skcTpemyMa. Onucarh NpsiMold METO]T HaX 0K JIEHUS
ycIoBHOTO dkcTpemyMa. [IpuBectu mpumepst: 1) npsiMoit metoa paboTaer, 2) mpsiMON METOJ HE
paboraer.

7. Onucath Metoa Jlarpanka HaX0XA€HUS YCIOBHOTO dkcTpemyMa. ChopmynupoBaTs u
JI0Ka3aTh TEOPEMY HEOOXOJUMBIX YCIOBUAX YCIOBHOIO 3KcTpemyma. ChopMyInpoBaTh TEOpEMY
0 JIOCTAaTOYHBIX YCJIOBHSX YCIOBHOTO 3KCTPEMYMA.

8. Jlath onpenenenue ceuenus MHoxkecTsa B R" . Chopmynupopats TeopeMy o
CEUEHHIX U3MEpUMOTo MHOXecTBa. OnurcaTh dTarbl JoKa3aTeabcTBa. Pazo0pars atam, rie
HOSIBIISIETCS «IIOYTH BCIOAY». Jloka3aTh mociueHuii sra.

9. ChopmynpoBaTh U T0Ka3aTh TEOPEMBI O U3MEPUMOCTH H MEpPE JIEKaPTOBOTO
NpOM3BEACHUS U 0 noarpaduke n3mepumoint pyHkuuu. [IpuBectu mpuMep HaX0XKJICHUS MEPBI
noarpaduka.

10. Copmyinposats 1 nokasars Teopemy DyOunn st pynkuun f 1 RPT —[0;400].
[TpuBecTH BTOPYIO, CAMMETPHUYHYIO, GOPMYIHPOBKY. [IpuBecTn nmpumep.



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 st Gyskimn f @ A—>[—o0;+0] .

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

13. late onpenenenue aupdpeomopduzma. CHopMyIupoBath U 10Ka3aTh TEOPEMY O
JOKaJIbHOM pazioxenuu aupdeomopduzma. ChopmynrpoBars Apyrue pe3yiabTaThl O
nuddeomoppuszMax: H3MEPUMOCTb Py p , MEpPA IIPOOOPa3a HYJILMEPHOIO MHOKECTBA [IPH

muddeomopdusme.

14. ChopmynupoBaTh TeOpeMy O 3aMEHE IepeMeHHON B nHTerpaiie Jlebera. Jlokazartp eé
JUISL XapaKTepUCTUUYECKON (pyHKIMHU Opyca U OTAeNbHBIX BUIOB JH(PeoMopPU3MOB.

15. ChopmynupoBath TeOpeMy O 3aMeHe IepeMeHHOl B nHTerpaie Jlebera.
CdopmynupoBath 1 10Ka3aTh TEOPEMY O PEAYKIIMH K HEOTPULATENbHON (QYHKIIMU U
OTPaHUYEHHOMY MHOXKECTBY.

16. ChopmynupoBaTh TE€OpeMy O 3aMeHe NepeMeHHo B nHTerpaie Jledera.
CdopmynnpoBaTh U I0Ka3aTh TEOPEMY O PEAYKIIHMHU MIPH pasioxkeHuu nuddeomopdusma Ha
KOMTO3UINIO A HeoMopPr3MOB.

17. Jate onpenenenue crynenyaton GpyHkiuu. ChopMynupoBarh 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 XapakTepucTuieckoi GyHKIuu opyca.

19. ChopmynupoBath TeOpeMy 0 3aMeHe repeMeHHo B nnterpaie Jlebera. Jloka3ats
3Ty TEOpEMY JUISl XapaKTepUCTHUEeCKON (YHKIMU Opyca MHAYKLIKEH IO pa3MEepHOCTH
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 T€OpeMy O 3aMeHe IiepeMeHHoi B unterpaie Jlebera. PaccmoTrpers
IIPUMEPEI C UCTIONB30BAHUEM TOJISIPHOM U CPepUIecKOil CHCTEM KOOPAUHAT.

23. ChopmynupoBaTh TEOpEMY O 3aMeHE NepeMeHHo| B uHTerpane Jlebera. Paccmorpers
IpPUMEDP C MCIIOJIb30BaHHEM HECTAaHIAPTHOM 3aMEHBI IEPEMEHHBIX /IS IBYX NIEPEMEHHBIX.

Cemecmp 4.

Ilepswiii sonpoc bunema

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

3

nuHAS B ipocTpancTBe R u ap.

Kapts! u atnacer MHOTOOOpasus 6e3 kpasi. OnpeneneHre u MpocThie TPUMEPHI.

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

N

3
MOPOKAAOIINEC NUINHAPUICCKUEC U C(bepnquKI/Ie KOOPAUHATHI B IIPOCTPAHCTBE R .

[Tpumeps! kapT Ha cdepe MPoCcTpaHCTBA R®,

Mmuoroo6pasue ¢ kpaem. Kpait MHorooOpasus. KapTel u atnacel MHOrooopasus c
kpaeM. OnpesieneHns u NIpuMephl.

6. T['magkue KapThl, aTiIackl U MHOTO0Opasus. OnpeneneHus i MpUMepHI.

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

8. KacarempHOe  MpOCTpaHCTBO K  TIJagkoMy  MHorooOpasmio.  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 MOBEPXHOCTU YpOBHS. [Ipumepsi.

[Ipsimoe onpenenenue AIUHBI IIaAKOW KpuBOU. [Ipumepsl.

Omnpenenenne Mepbl Jlebera Ha TIIIAAKOM  MHOTOOOpa3sWM  MPOM3BOJIBHOM
pa3MepHOCTH.

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

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

[Inomaae MOBEPXHOCTU BPAILICHUS TJIaJKONW KPUBOM.

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

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

Bmopotu éonpoc burema

ba3ucel 01HOM OpHEHTALMU B IPOCTPAHCTBAX Pa3MEPHOCTH 2 U 3.

basucel oHOW OpHeHTaluu B MPOCTPAHCTBE R". OpueHTUpPOBaHHOE EBKJIUJOBO
IIPOCTPAHCTBO.

CornacoBaHHble KapTbl MHOrooOpasus. OpueHTtupyooumii atiac. OpueHTupyemoe
MHOT000pa3ue. OpUESHTHPOBAHHOE MHOTOOOpA3HeE.

Kputepuii corinacoBaHHOCTH IJ1aJIKUX KapT (depe3 sikoOuaH (QyHKIMH [epexoa).
3ajiaHue OpUEeHTALUHU [JIaJKOM KpUBOH B 70~ MEpHOM IPOCTPAHCTBE.

OpueHTanus 3aMKHYTOI0 KOHTYpPa Ha MJI0CKOCTH.

CornacoBaHHOCTb JEKAPTOBBIX, IIMIMHIPHYECKUX U C(HEPUUECKIX KOOPIMHAT.
OpuenTtanus rpaduka HenpepbIBHO AU PepeHIHpyeMOoro 0ToOpaskeHHs.

Teopema o moJsie HopMaJiel, ONIPEAEAIEMOM IIaKON KapTOH.

Teopema 0 3a1aHUU OPUEHTALIMU HETIPEPBIBHBIM MOJIEM HOpMaJIEH.

[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 riagkoro MHorooOpasus. OmpeneneHue OpHEHTALMM Kpas,
COTJIACOBAHHOM ¢ opueHTalue Bcero MHorooopasus. [lpumMepsl Ha ueprexax.
BHemnee npousBeneHne TMHEHHBIX QyHKIIMOHANOB. OnpeeneHue U CBOUCTRA.
Kococummerpuueckue nonuiauHenslie Gopmel. OnpeeneHrue u CBOMCTBA.

Bremnee mnpousBeneHue audQepeHanoB HE3aBUCHUMBIX 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
Jluddepenmmansras 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. luddepennnansuas popma paboThl BEKTOPHOTO TOJIS.
[ToTennmansHbIe BEKTOPHBIE TOJIS.



22. luddepennunanbaas popma MOTOKA BEKTOPHOTO MOJIS.

23. Buemnee nuddepennupoBanue qudpepeHnranbHon GOpPMBI.

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

25. Porop BekTopHOTO 10JIs1. Ero cBsi3b ¢ onepanueli BHeNIHero quddepeHupoBaHus .

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

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. Ompenenenue  uwHTErpaga 2-ro  poga oT  jauddepeHmanbHo  GOpMBI  TIO
OPHEHTUPOBAHHOMY MHOT000PA3HIO.

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

31. OpuenTanus Ha KyCOYHO TJIaAKOM MHOTrooOpasun. OnpeieneHre u npuMepsbl.

32. lnrerpan 2-ro poAa MO OPHUEHTUPOBAHHON KYCOYHO TJaJKOW TOBEPXHOCTH.
Onpenenenre U CBOWCTBA.

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 — OcTporpaackoro u kiaccuueckas popmyina CTokca.

37. Obmas popmyna Crokca.

Tpemuii onpoc bunema

1. Crenennoit psaa. Paguyc u untepBai ero cxoaumoctu. @opmynsl Janambepa, Koy,
¢dopmyna Komm — Anamapa [11s paanyca cXoguMocTu (¢ Joka3atenbetBoM). [lpusectu npumep
npuMeHeHus ¢popmysisl Komm — Anamapa.

2. CsoiicTBa CyMMBI CTENEHHOTO psiia: HEMPEPBIBHOCT, U PEpEeHIIMPYEMOCTS,
[OWIEHHOE MHTErpupoBaHue (C Joka3aTenbcTBOM). IlpuBecTH mpuMepbl NPUMEHEHUs 3TUX
TEOPEM.

3. PaBHOMepHast CXOAMMOCTh CTeMeHHOro psajaa. Teopema Abens (C 10Ka3aTelbCTBOM).
IIpuBecTr mpuMepsl IPUMEHEHHUS] 3TON TEOPEMBI.

4. Pan Teitnopa. Kputepuii cxomumoctu psna Teinopa k 3HaueHUsM (GYHKIHU (C
JoKa3zaTenbcTBOM). IIpriMeHeHHe 53TOro KpuUTepusi K CTaHIApTHBIM DA3JIoKEHUSIM B DSl
Maxnopena. CxoIumMocTh OMHOMHAIBHOTO psifia (PacCMOTPETh OT/IENIbHBIE CITy4YaH).

5. Omnpenenenue TpuroHomerpuueckoro psaa @ypbe nu od6ocHoBaHHE KO3()(PUIIMEHTOB
Olinepa — @ypbe MpU paBHOMEPHON CXOJIUMOCTH psia (¢ jJokazarenbcTBoM). CBOMCTBa psaa
®ypbe Ha (—;7) 115l YeTHOW, HEeUETHON (PYHKIINU.

6. HTerpaiibHble MPENCTaBICHHS] YaCTUUHBIX CYMM TPUTOHOMETPUYECKOTro psiaa Pypne
(c nokazatenbcTBoM). Kakue unterpansl paBusl 1 BcneacTsue atux popmyn?

7. Jlemma Pumana — JleGera (c 1oka3aTeIbCTBOM), CIEACTBHE Ui KO3()(UIIMEHTOB
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. psina Dypbe (¢ 10Ka3aTeIbCTBOM) M €ro
cieacteue s guddepeHupyeMelx (GyHKIMA (Cc gokaszarenbcTBoM). llpuBectn mpumep
IIpUMEHEHHUs NTpu3HaKa Jlunmmna.

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



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

12. CobctBenHsbIit nHTErpan (Pumana), 3aBucsIuii OT mapamerpa, ero HeImpepbIBHOCTD,
muddepeHMpoBaHne 1O  MapaMeTpy, HWHTErpUpPOBaHUE 1O mapamerpy (Bce — C
nokazarenbcTBoM). [IpuBectu npumep.

13. HecoOcTBeHHBIN MHTETpal, 3aBUCALINNA OT mapameTpa. PaBHOMEpHasi CXOIMMOCTD 10
napametpy. IlpusHaku paBHOMEpHOW cxoaumocTu: Belepmrpacca, Jupuxne, Abens (c
JI0Ka3aTenbcTBOM). [IpuBecTu mpuMep nmpuMeHeHus Ipru3Haka Aoers.

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

15. bera- u ramma- ¢ynkuuu. Teopema 00 wux obmactu omnpeneneHus (c
JoKa3aTenbcTBOM). HemnpepblBHOCTH 3THX (QyHKUMH Ha HX 001acTd ompeaeneHus (c
JI0KA3aTeIIbCTBOM).

16. OcHoOBHBIE CBOICTBa OeTa- M ramMMa- (PyHKIIUHU (C T0KA3aTeIbLCTBOM). 3HAYCHHS ITUX
¢yHKIMHI B HEKOTOpbIX Toukax. @opmyna CrupnuHra.

17. CymmupoBaHue psoB METOJIOM CpeqHuX apudmernyeckux. Teopema o coBmaeHUU
CyMM, €Clli psii cxoaurTcs (¢ JokazaTesnbcTBOM). [Ipumepsl cymMmupoBaHUS PAIOB METOAOM
cpenHux apupMeTHIECKHX.

18. Cymmbr Deitepa, MX WHTErpajbHOE MpPEACTaBICHUE. TEopeMbl O CXOIUMOCTH U
paBHOMEpHOI cxoaumoctu cyMM Deifepa Kk GyHKIIUU (C JOKA3aTEIBCTBOM).

19. Teopema BetiepmTpacca o0 mpuOIMKEHUN HENMPEPHIBHBIX (YHKIIMH MHOTOYICHAMH (C
JI0Ka3aTeNnbcTBOM). UTO MOKHO CKa3aTh O 3aMBIKAHUU MHOKECTBA MHOTOUYJIEHOB B METPHYECKOM
npoctpanctse C [a; b] ?

IIpuMepsl 3a1a4 HA IK3aMeHe
Ilepswiii cemecmp

1

1. HCCHGI{OB&TB CXOAUMOCTD MTOCICAOBATCIBHOCTU {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. Berauciuth nHTErpal no mMepe Jledera I fdi,ecmm f = Zb_n R->R.

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, OTpaHMYCHHBINA TOBEPXHOCTAMH: Z =X +Y,Z =Xy, X+y=1,x=0,y =0.

’ X[n;n+a’“] :

o —N| N

2. WccnenoBath MHTETpajl Ha CXOAUMOCTb:

o 2 2 2 2
5. Haiitn ﬂ(2+x—y)dxdy,l“,ue 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 JroboMy 3aMKHYTOMY KOHTYpY C, HE TIepeCceKaroIIeMy

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

5. Pasznoxwuts Ha uHTepBane (-7, ) B paa Pypwe dpyukiuio f(x) = cos(x/2). [Tocrpouts rpaduk

CYMMBI TIOJTYYSHHOTO Psijia.

6. BbruncianTtb, HCIpOsb3ysl SUIEpOBbl HHTETPaIbL: j
0

Xdx
1+x3)?°

11. YuyeOHo-MeTOAMYECKOE 00ecIIeYeHne

a) DJNEKTPOHHBIA Y4YEOHBIH KypC MO JUCIMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=33651 (1 cemectp)

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

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

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

6) OI_IeHOIIHBIe MaTepHrajibl TCKYLICTO KOHTPOJIA U HpOM@)KyTO‘IHOﬁ arrecraluu 110
JUCHUITIINHE. OIIGHO‘-IHI)IG 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. Otob6paxenue, pynkuus. O6pa3, npoodpas.

4. [loctpoenne rpadukoB (QYHKIMH 3JIeMEHTapHbIMH  cpeiacTBamMu. (OCHOBHbBIE
srieMeHTapHble QyHKIUN. MHBKINH, CIOPBEKIUHN, OMEKIINU

5. [Napamerpuueckue KpuBble — GYHKIUU U HE (PYHKIIUN

6. Komnozunus ¢yHaxiuii, oopatHas GyHKIMs

7. UucnoBble MHOXeECTBA. TOYHBIE TpaHH.

8. Meroa MareMaTH4ecKoi MHAYKINHU (TIOBTOPEHUE, YCIOKHEHUE)

9. MoImHOCTs, MHOXKECTBA

10. K.P. Nel no Teme «BBeneHue B MaTeMaTH4ECKUI aHATIU3»

11. Ilpenen nmocneaoBaTeIbHOCTH — ONPEICTICHUE

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 OO0JbIIME TOCI-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 6onbime pyHkuuu. OnHocroponHue npenenst. [Ipenenst Ha
[1epBblii 3aMevaTenbHbIHN MPeIeN U CISACTBUS U3 HEr0. DKBUBAICHTHBIE (DYHKIIUU
Bropoii 3aMedaTenbHbli Ipees U CIeICTBHS U3 Hero. DKBUBAJIICHTHbIC (DYHKIMH
CpaBHeHUE 0€CKOHEYHO OOIBIINX, OECKOHEUHO MAaJIbIX

K.p. Ne2 o reme «IlIpenen pyHkImm»

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

Hermp. anem. ¢dynknuit. Touku paspeiBa, uX po. DCKU3bI IpaPUKOB

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

Ha OTPE3KE

26
27
28
29
30
31

. Haxoxnenue nmpousBoaHOM U auddepeHiimana mo onpeeieHuo

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

. ®opmyna Tennopa

. UccnienoBanue GpyHkmii 1 mocrpoeHue rpadukoB

, 32. ITroroBble 3aHsTHs, IPOBEPKA HHIUBUIYAIBLHOTO 3aaHUs

Bmopoii cemecmp

OO0 I DN K~ WK —

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-Jleitonuna.

. K.P. Nel «Haxoxxaenue nepBooOpa3HbIX»

. Uucnossle psagsl. Haxoxnenne cymmsl psaa. IIpusHaku cpaBHeHHs Ui psAIOB C
YICHAMU.

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

. AGcomoTHas U yciaoBHas cxoaumocTs. [IpusHak JleitOnuma

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

. OyHKIMOHAJIBHBIE IOCIEAOBATENBHOCTH U pAnpl. Iloroyeunas u paBHOMepHas

CXOAUMOCTB.

15
16
17

. @yHKIMOHaNbHBIE pAlbl. [[pU3HaKy paBHOMEPHON CXOAMMOCTH.
. Kip.Ne2 «YHucnoBble ¥ pyHKIIMOHAIBHBIE PAIABI»Y
. 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. PaBHOMepHast HEMPepHIBHOCTh
. Tpenen orobpaxenns R" —> R™, nenpepbiBHOCT.
KomnokBuym no teme «MeTpuueckue npoCcTpaHCTBa» - KaKk KOHTPOJIb
. Muddepernuunan u npon3soHas MaTpuia orobpaxenus R" —> R™.
. HacTHbIe TPOU3BOHBIE, UX CBA3b C qu(dHepeHIaTIoM U TPOU3BOJHON MaTpULIEH.
. AuddepenunpoBanue komnosuiuu. LlenHoe npasuio.
Otobpaxenus 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 HHAMBUAYATILHOTO 33IaHUS

Tpemuu cemecmp
1. Mepsl Ha cemeiicTBax MHOXKeCTB. MHOeCTBa, MEpPhl KOTOPBIX CIIOKHO ONPEICIHUTD:
KantopoBo MHOkecTBO, KoBep CeprnuHCKOT0, HEOTPaHUUYEHHbIE MHOKECTBA KOHEYHON MEPHI.
2. Mepa OpycoB. 3. Mepa OTKpBITBIX MHOXeCTB 4. BHemHss Mmepa
5. U3mepumbie MHOXecTBa 6. Mepa Jlebera 7. 3amaum Ha Teoputo mephl JleOera u
a0CTPaKTHYIO TEOPUIO MEPBI
8-9. M3zmepumble GyHKIIUH

10.

11

[Tpocteie QyHKIIH

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

WuTerpupoBanue HEOTPULIATEIBHBIX (YHKITHI

HNHuTterpupoBanne HeoTpuaTenbHbIX GyHKIMA. Teopema b. Jleu

WuTerpupoBanue pa3inuyHbIX QyHKIHNA

[IpenenbHbIl epexo B uaTerpaie Jlebera

K.P.Nel «Mepa u unrerpan Jlebera»

Brruncnenne unrerpana Jlebera c momorsto unrerpaia Pumana.

Haxoxzenue momaein ¢ noOMOIIBIO UHTETrpaia

3amMeHa NepeMEHHOU B ONPEICICHHOM UHTErpalie

HHTerpupoBanue 1o 4acTsM B OIpeleIeHHOM uHTerpane. Mcnonp3oBanue TeopeM o

CPCAHEM IJId OOCHKH MHTCIPAIoB

21.

AOcomoTHas CXOAMMOCTh HECOOCTBEHHBIX HMHTErpajioB. CBSI3b C HMHTETPAIOM

JlebOera no HCOTPpaHNYCHHOMY MHOKCECTBY

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

VYcnoBHas CXOUMOCTh HECOOCTBEHHBIX MHTEIPAJIOB.

K.P.Ne2 «OmnpeneneHHbIi 1 HECOOCTBEHHBIN HHTETPAID)

HesiBuble u 0OpatHbie oToOpaskeHus. SIKoOHaHbl. 3aBUCUMOCTD (PYHKIIUH
VYcnoBHblii 3kcTpemyM. [Ipsmoit meton u Meton Jlarpanka Jij1sl €ro HaXOKAECHUs
Merton Jlarpanka Hax0JIeHUs YCIOBHOTO dKcTpemyMa. Uu. paboTa
ITocTpoeHne ceueHni MHOKECTB U HaXO0XKJIEHUE X MEPBI

28 — 29. HaxoxeHne ABOMHBIX WHTETPAIOB 10 T. PyOHHM
30 — 31. HaxoxxaeHre TpOMHbBIX MHTErpasioB 1o T. OyOouHu

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", MHOr00Opa3us ¢ kpaeM. KapTel, aTiacsl, kKacaTtenbHoe
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 quddepeHnnanbHbx 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 OpraHu3alii CaMOCTOSATEIbHON pabOThI CTYIEHTOB.

CamocrosTenbHas paboTa CTy/I€HTa OpPraHU3yeTCsl U MOAICPKUBACTCS MPETI0IaBaTeIIeM
MPAKTUKHU (IIPU BBIMOJIHEHUU JOMAIIHUX pa0doOT, MHANBUAYAIbHBIX 3aJJaHHil), a TaKXKe JIEKTOPOM
(moaroTroBKka K  KOJUIOKBHUYMaM, 9K3aMeHy). Bce  Matepumansl, oOecneyuBaromiye
CaMOCTOSITENIbHYIO Pa0OTY, BBIIAIOTCA HA MPAKTHYECKUX 3aHATUAX JHUOO uyepe3 3JIEKTPOHbIE
Kypchl. Takke HCHONB3YIOTCS METOAMYECKHE TOCOOMS, TOArOTOBIICHHBIC MPEIOIaBaTEISIMU
MM® TI'Y (cm.n.12.6), mpoBOIATCS JOTOJHUTENbHBIC KOHCYJIbTAMU. J[s ycremHoro
U3YYCHUS JUCHMIUIMHBL «MaTemMaTuuecKuid aHamu3» HeoOXOIWMO TocemaTh JICKIUH,
MPAKTUYECKUE 3aHATHS M BBINOIHATH 3aJaHUs, BbIAAHHBIC IPENOAABATEISIMU, 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. ., Yexsnos B. U., lllabynun M. U. COopHuK 3a1a4 110

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

— 3opuu B. A. Maremaruueckuit ananmus Y. 1, 2. — M.: MIJHMO, 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

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

0) IOTIOJIHUTEIbHAS TUTEPATYPA:

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

— Mepa Jle6era-2. Teopus u 3agauu /coct. I'. B. Cubupskos, E. I'. JIazapesa, 0. A.
MaprtsiHoB. — Tomck: M3aatensckuit [Jom ToMCKOro rocyjapcTBEHHOTO YHUBEPCUTETA,
2016

— MHurerpan Jlebera mo nHeorpunatensHoit Mepe. Teopust u 3agaun./ coct. I'. B. Cubupsikos,
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. EMenssiHOBa; - 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., Onexnuk C. H., CagoBuuunii B. A. 3agaun u ynpaxHeHU 110

MareMaTHueckoMmy ananusy Ku. 1, 2 . — M.: Breicmas mkosna, 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 anaimsa T.1, T. 2, ku. 1,2, T.3. — Mocksa:

FOpaiit, 2016

— Kypant P. Kypc muddepennmansaoro u uarerpainsaoro 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. CoopHuk 3a1a4 1o MmareMatudeckoMmy ananuzy: 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. U. [u ap.] JeiicTBUTEIBHBIN aHATN3 B

3amayax. — M.: dusmaraur, 2005

— IMHunos I'. E. Marematnueckuii ananu3: yHKIMM OJHOTO IEpEeMEHHOro. — 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
— Marematuueckuii 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 agamum3. 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. BkiodaeTr mpHIOKeHHs:

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

— my0aMYHO AOCTYyIHBIE o0sauHble TexHonoruu (Google Docs, SInnekc Auck u T.11.).

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



— DNEeKTPOHHBIN Karajaor Hayunoit oubimorexu 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 OPOBENEHHs 3aHATUH CEeMMHApCKOrO THIA, HWHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALMH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALUH.

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

Aynuropun Uil TPOBEACHMSI 3aHATUM  JIEKIMOHHOIO W CEMUHApCKOro THMa
UH/IMBUYAJIIbHBIX W TPYIIOBBIX KOHCYJIbTAllMi, TEKYILEro KOHTPOJS M MPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

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, JOIEHT, noueHT kad. OOmei mareMaTuku
MM® TTY.
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