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1. AHHOTALMS TUCLUATIINHEBI

B kypce «MaremMaTH4ecKUil aHanIM3» U3y4alOTCd OCHOBOIOJArarmolue  IOHATHS
MaTEeMaTUYeCKOro aHaaum3a (QyHKUMH OJHOW NEpEeMEHHOM Takue, Kak Ipenen
110CJIe10BATENbHOCTH, Ipeea (QyHKIUN B TOUKE U HEIPEPHIBHOCTh (YHKLIUHU B TOUKE.
OCHOBHBIM  YTBEpXKJIECHHUEM TEOPUU JICUCTBUTEIBHOIO 4YHCIA SBJSETCS TEOpEMa O
CYLIECTBOBAaHMM TOYHOH BepXHEH (HMXKHEN) rpaHu OrpaHMYEHHOro MHOXKecTBa. M3ydarorcs
CBOMCTBA CXOJAIIUXCS YUCIOBBIX MOCIE0BATEIBHOCTEN U MTOCIE10BATEIbHOCTEN, MIMEIOLINX
npenen. Paspen 3akaHumBaeTcss u3ydyeHHeM Kputepus Komm cXOAMMOCTH 4HCIOBOR
nocneaoBareabHocT. MccnenyroTest cBoMcTBa (PYHKIMM, MMEIOIIMX TMpeaesl B TOUKE,
HENpepbIBHBIX B TOYKE M HENpPEpbIBHBIX Ha oOTpe3ke. M3yuarorcst cBoiicTBa (yHKIMA,
MMEIOIIUX B TOYKE MPOU3BOAHYIO (AU depeHnpyeMble B ToUuke QYyHKIMU) U IPOU3BOIHBIE
BBICIINX NOpPsAKOB. B wactHOCTH, M3y4atoTcsa popMyiel Teiiopa ¢ OCTaTOUHBIMU WIEHAMH B
¢dopme Jlarpanxka u IleaHo. OTu cBeleHUS NPUMEHSIOTCA K HUCCIENOBAaHUIO (QYHKIUH M K
W3YYEHUIO BEKTOPHBIX (pyHKIMH (31eMeHThl nuddepeHnuansHoi reomerpun). M3yuaercs
HHTErpajbHOE UCUMCIIEHUE — HEOIIPEIETIeHHBIN HUHTErpall.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS JUCHUIIJINHBI

Lenpto aUCHMIUIMHBI siBIsieTcss (opMupoBaHMe O0a30BBIX 3HAHMNH IO MaTEMaTHUYECKOMY
aHaM3y UIs TaTbHEUIIET0 MCIOJIb30BaHMs B APYTUX OOJIACTIX MATEMaTHUECKOTO 3HAHUS U
JUCLUUIUIMHAX C €CTeCTBEHHOHAYYHBIM COJep)KaHHeM; (OpMHUpPOBaHHE MaTeMaTHYecKOn
KYJIBTYPBI, ICCIIEIOBATEIHCKIX HABBIKOB M CITOCOOHOCTH TIPUMEHSTH 3HAHHS Ha TIPAKTHKE.

B ciydae ycnenmrHoro ocBoeHHsI Kypca CTyA€HThI OyayT:

3HATH

- OCHOBHBIE CBOMCTBa IpEJENIOB MOCIEI0BATEIbHOCTEH U (PYHKIUI JAeHCTBUTEIHHOTO
MepeMEHHOT0, TPOM3BOAHON, auddepeHrana, HEONPEAETCHHOTO HHTErpana;
CBOMCTBa (PyHKIUI, HENPEPHIBHBIX HA OTPE3Ke;

- OCHOBHBIE «3aMeYaTelbHBIC MPENeNbl», TaOIHuIHble (POPMYIBI ISl TPOU3BOIHBIX U
HEOIpEECNICHHBIX ~ WMHTErpajoB, Qopmynsl  aupdepeHIupoBaHus, OCHOBHBIE
pa3noxkeHus deMeHTapHbIX GyHKIuM o popmyne Teitnopa;

- OCHOBHBIE GOpMyIIBI TU((DepeHITnaTEHON T€OMETPHH.

yMeThb
- 3aIUCBIBATh BHICKA3BIBAHMS MTPHU MOMOIILM JIOTHYECKUX CUMBOJIOB;



BBIUUCIIATh  HpPEJeNbl  [OCHe0BaTeIbHOCTEH M (QyHKUMH  J1€HCTBUTENBHOTO
IIEPEMEHHOT0;

BBIUUCIIATh TPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIUH, packiaiblBaTh 3JIEMEHTapHbIE
¢bynkuun no ¢opmyrne Teinopa; BBYHUCIATH Npeaenbl (GYHKIHA C MPUMEHEHHUEM
dhopmynsl Teiinopa u npasuia Jlonurans;

cTpoutTh rpadukd (QYHKIUI C TpUMEHEHHEM IEpBOMl M BTOPOW TNPOU3BOIHBIX;
ucclieoBaTh (PyHKIUM HA JIOKAJIBHBIA SKCTPEMYM, a TaKKe HaXOAUTh UX HauOoblIee
1 HauMEHbIIIee 3HAYEHMsI Ha IPOMEXKYTKAX;

BBIUUCIIATh KPUBU3HY IUIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

BJIAJ1€Th

IIPEIMETHBIM S3bIKOM KJIACCHYECKOI'0 MaTeMaTHYECKOro aHalln3a, IPUMEHAEMbIM IIPU
IIOCTPOEHUH TEOPUHU IIPEEIIOB;

anmnapaToM TEOpPHH MpesesioB, UG PepeHIINaTBLHOI0 U HHTETPaIbHOIO HCUUCICHUS
JUIS PEIlIEHUs Pa3IMYHBIX 33/a4, BO3HUKAIOLIUX B (PU3HKE, TEXHUKE, SKOHOMHUKE U
JPYTUX MPUKIAJHBIX AUCHUILINHAX.

I[I/ICIII/IHJII/IHa HalTpaBJICHA HA Pa3BUTHUC CIICAYIOIIUX KOMHGTGHHI/Iﬁ H UX UHOAUKATOPOB:

Kon DopmynupoBKa KOMIIETEHIIMH /WK €€ HHAUKATopa (OB)

KOMITETEH

1

OIIK-1. CnocobeH pemiath npogeccHOHAJbHbIC 3212491 HA OCHOBE 3HAHMH (HA

NMPOMEKYTOYHOM YPOBHE) JKOHOMHYECKOH, OpraHu3alluOHHON U
yYIIpaBJIeHYeCKOH TeOPUM

OIIK-1-1. | 3HaeT OCHOBBEI MATEMAaTHUECKOH, SKOHOMUYECKOM, COIIMATILHON 1

yIpaBIeHYECKON TEOPUH U UCTIOIb3YET 3HAHUSA JJIS1 peIIeHUs
npodeccuoHaNBHBIX 3a7a4

OIIK-1-2. | ®opmynupyet npodeccuoHalbHbIe 3a/1a4H, UCII0JIb3YS MOHSATUMHBIN anmnapar

MaTCMaTH‘IeCKOﬁ, BKOHOMquCKOﬁ, COIIMAILHOM 1 ynpaBnqueCKoﬁ HayK

OIIK-1-3. [ IlpumensieT ”HCTPYMEHTApU IKOHOMHKO-MAaTEMAaTHYECKOTO MOJACIIUPOBAHUS

JUI IOCTAHOBKHM U pelIeHus Mpo(ecCHOHAIBHBIX 3a/1a4 BbISBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H U ONTUMHU3ALMHU JESITEIbHOCTH 00bEKTa
yIpaBJIeHUs

3. COAEP XAHUME U CTPYKTYPA JUCIUIIJIMHBI

TpynoeMKocTb (4ac.) Mo BUaaM y4eOHbIX 3aHATHH
HasBanne Bceero
pasjiena/Tembl Hacos KonrakTtHas pabora CamocTrosiTe

JbHas

BCETO JEKLIUU cemuHapsl | P abora

Tewma 1.
. 6 4 2 2 2

JlelicTBUTENbHBIE YNCIIA




Tema 2. Ilpenensi
IMOCJIEI0BATELHOCTEN

Tema 3. Ilpenen u
HEMPEPBIBHOCTh
GbyHKIMN 0HOM
IIEPEMEHHON

Tema 4. ITpousBoanHas
U ee IpUMEHEHHUE

Tema 5. KommiiekcHbie
quciia

Tema 6.
[TepBooOpasnHas u
HEOIPEICTIECHHbIN
UHTETpal

Tema 7. ToueuHnoe n—
MEpHOE IMPOCTPAHCTBO

Tema 8. Ilpenen
YHCI0BOM (pyHKITUH
HECKOJIbKHX
MIePEMEHHBIX

10

Tema 9.
HenpepsiBHOCTB
(YHKIMN HECKOIBKHX
IIEPEMEHHBIX

Tema 10. Yactable
MIPOU3BOTHBIC

Tema 11. Mepa
XKopnana

Tema 12.
OrnpeneneHHbIi
nHTerpan Pumana

Tema 13. YucnoBsie
PAIBI

Tema 14.
OyHKIMOHAJIBHbIE
IMOCJIEIOBATEILHOCTH 1
pAIBI

Tema 15. KpatHnsbiii
nHrerpain Pumana




Hroro 108 66 32 34 42

Tema 1. [lelicTBUTE/IbHbIE YHCJIA

OTHOLIEHUST HEPaBEHCTBA MEXAY ACUCTBUTEIbHBIMH uyuciaMu. IIpuHnun Apxumena.
[I10THOCTE MHOXECTBAa PALMOHAIBHBIX YHUCEI BO MHOXKECTBE JECHCTBUTEIBHBIX YHCEIL
Teopema o cyliecTBOBaHMM M €JMHCTBEHHOCTH TOYHOM BEpXHEW rpaHu (BepXHEH IpaHH)
[TouHOI HMKHEH rpaHM (HMXKHEW I'paHM)| YMCIOBOIO MHOYKECTBA, OIPAHUYEHHOI'O CBEPXY
[cHu3y]. ApudmeTndeckre onepanuu ¢ IeUCTBUTEIbHBIMH YKicIaMi. CYETHOCTh MHOXKECTBA
palOHAaIbHBIX YHCEN, HECUETHOCTh MHOXKECTBA JCHCTBUTENBHBIX YHCEI.

Tema 2. Ilpenesbl mocJjie0BaTeJIbHOCTEN

IIpenen 4MCIOBOM IOCIENOBATENBHOCTH. ENMHCTBEHHOCTH npenena. beckoHeuHO Maible
IIOCJIEZI0BATEIBHOCTH U MX CBOMCTBA. CBOWCTBA NPEEIIOB, CBA3aHHBIE C HEPABEHCTBaMHU.
Apudmerndeckne omepauud  CO  CXOMSIIUMECS  IOCIEAOBATEIBHOCTIMH. Teopema
Beiiepmrpacca o npezaeiie MOHOTOHHOH nocienoBaTesbHOCTH. Yucno e. Teopema Kantopa

0 BJIO’)KEHHBIX OTpe3KaX. beckoHeuHo Oouiblne NOCIe10BaTeIbHOCTH U UX CBOMCTBA.
[ToanocnenoBaTenpHOCTH, YAaCTHUYHBIE Ipeneibl. BepxHUl M HMKHUHI IIpenesbl YUCIOBON
nocnenoBarenpHoCTH. Teopema bonpunano—Beliepmrpacca. Kpurepuin Komm cxonumoctu
YKCIIOBOU MTOCJIEOBATEILHOCTH.

Tema 3. IIpenen n HenpepbIBHOCTH GYHKIUH OTHOI epeMeHHOM

IIpenen ¢pyHkuuu oaHoM nepemMeHHol. OnpeneneHns B TEPMUHAX M1OCIEI0BATENbHOCTEN (110
I'eitne) u B TepmuHax okpectHoctel (1o Komm), ux skBuBasieHTHOCTh. CBOMCTBA MpeEAEIoB
¢byukuuu. Pasnuunele Tunel npeaenos. Kpurepuit Kommu cyiiecTBoBaHus KOHEYHOTO Mpeaesia
¢ynkuuu. Teopema O 3amMeHe mepeMeHHOW moj 3HakoM mpexaena. CyliecTBOBaHUE
OJTHOCTOPOHHUX NPEAETIOB Y MOHOTOHHON (DYyHKIIUH.

HenpepriBHOCTh QyHKIIMU B TOuke. CBOICTBa HENMpepbIBHBIX (QYHKIMH. OJHOCTOPOHHSSA
HenpepbIBHOCTh. HenpepbIBHOCTh clokHOW (yHKIMU. TOukM pa3peiBa, UX KiIacCU(UKAIMSL.
Pa3pbiBbl MOHOTOHHBIX (PYHKIIHH.

CBoiicTBa (QyHKIUH, HENpEphIBHBIX HAa OTPE3KE, OTPAaHUYEHHOCTh, JOCTHIKEHHE TOYHBIX
BEpXHEH M HI)KHEW TIpaHel, paBHOMEpHas HENPEPBIBHOCTh. Teopema O NMPOMEKYTOYHBIX
3Ha4YeHUsAX HenpepbiBHOM (yHKkiun. Teopema 00 oOpaTHOi QyHKIMK. PaBHOMepHas
HEINpEPBIBHOCTH 1 TeopeMa KanTopa.

HenpepbIBHOCTH 311€MeHTapHBIX (QyHKIUI. 3aMedaTenbHble MPeaeibl, CIeACTBUS U3 HUX.
CpaBHeHue BeIMYMH (CUMBOJIBI 0, O, ~).

Tema 4. IIponsBoaHas u ee NpUMeHeHHE

[IpousBonHas pyHkuMM o1HOM epeMeHHoM. OTHOCTOpOHHUE TPOU3BOAHbIE. HenmpephIBHOCTH
¢byHkumu, wumeromeil npousBogHyro. uddepenuupyemocts (GyHKIMH B TOUKE,
muddepennman. ['eomerpuueckuii cMbIci Tpou3BoaHON u auddepenimana. [IpousBoaHas
CYMMBI, TPOM3BEIECHUS M 4YacTHOro JBYX ¢yHKkuuMH. IIpousBojHas ClHOXKHON (QyHKIUH.
[IpousBonnas obpaTHoN PpyHkumu. [IponsBoaHbIe 3ieMeHTapHbIX QpyHKIMNA. IHBapHaHTHOCTh
¢bopmbl 1uddepennana OTHOCUTENFHO 3aMEHbI TIEPEMEHHOM.

[IpousBoHbie BeicuX nopsakoB. @opmyna JleitOHuIa 17151 n-i IPOU3BOAHON TPOU3BEACHHUS.
Huddepennunan Broporo nopsjaka. OTCyTCTBHE MHBAPUAHTHOCTU €ro ()OPMBI OTHOCUTENBHO
3aMeHbl niepeMeHHou. J(uddepenimansl BEICIINX MOPSIKOB.

Teopema depma (He0OXOAMMOE YCIOBHE JIOKAIBHOTO 3KCTpeMyma). TeopeMbl 0 cpeaHeM
Pomns, Jlarpamka, Kommu. ®@opmyna Teitmopa ¢ octaTounbiM wieHOM B ¢opmax [leano u
Jlarpanxa. IIpaBuno JlonmuTans s packpbiTusi HeomnpenenenHocteil Buma 0/0. IlpaBuio
JlommuTass y1st pacKpBITHS HEOTIPENeTIEHHOCTEHN BHIa 00/00,

[IpumeHenne npPoOM3BOIHOW K ucciaenoBanuto ¢yHkimid. HeoOxomumble ycrnoBus u
JOCTaTOYHBIE YCIOBHSI MOHOTOHHOCTH, JAOCTaTOYHBIEC YCIIOBHUS JIOKAJIBHOIO JKCTpEMyMa B



TEPMHUHAX [IEPBOU MPOU3BOAHOM. JlOCTaTOYHBIE YCIOBUSA JOKAILHOTO DKCTPEMyMa B TEPMHUHAX
BTOPOH M BBICIIMX MPOU3BOJIHBIX. BrIMykinocTh, Touku meperuda. [locrpoenue rpaduxon
(GYHKIMH — acHMOTOTHI, MCCIEJOBAHUE MHTEPBAJIOB MOHOTOHHOCTH U TOYEK JIOKAJIBHOIO
HKCTPEMYyMa, HHTEPBAJIOB BBIMYKJIOCTH U TOYEK Meperuoa.

Tema 5. KommiexkcHble yuciia

KomrnekcHbie uncina. Moayib U apryMeHT, TpuroHoMetpudeckas Gopma. Apudmernyeckue
Ollepalluu C KOMIUICKCHbIMU uuciaMu. MHopmanus o0 OCHOBHON Teopeme airedphl.
Paznoxenne MHOrowieHa ¢ KOMIUIEKCHBIMU KO3(duumeHTaMn Ha JTUHEWHBIE MHOMKHUTEIH.
PaznoxeHnne MHorowieHa ¢ JAEHCTBUTEIbHBIMM KO3(D(UIMEHTaMU Ha JIMHEHHblE U
HEMPHUBOIUMBIC KBAIPATUIHBIC MHOXKUTENN. PaznoskeHne npaBmiIbHOW palliOHALHOM IPOOH
B CYMMY MPOCTEHIITNX JIPOOEH.

Tema 6. IlepBooOpa3Has n HeonpeaeIeHHbII HHTErpPaJl

JIMHEVHOCTh HEONPEAEICHHOIO0 MHTErpaia, MHTErPUPOBAHUE IMOACTAHOBKOM M IO YaCTM.
WuTterpupoBanue panuoHanbHbIX  (QYHKOUE. OCHOBHBIE NPUEMbl HHTETPUPOBAHUS
UppalMOHAIbHBIX U TPAHCLIEHACHTHBIX (DYHKIIHIA.

Tema 7. ToueuyHoe n—MepHOE MPOCTPAHCTBO

PaccrosHue mexy Toukamu, ero cBorcTsa. [Ipener nociaen0BaTeIbHOCTH TOYEK B N—-MEPHOM
€BKJINJIOBOM IIpocTpaHcTBe. Teopema bonbnano—Benepmrpacca m  xpurepuit  Komm
CXOAMMOCTH IIOCJIENOBAaTEIBHOCTH. BHYTpeHHME, NpelenbHbIEe, W30JUPOBAHHBIE TOYKHU
MHOKECTBA, TOYKU HMPUKOCHOBEHUS. OTKPBITBIE W 3aMKHYTblE MHOXXECTBA, UX CBOMCTBA.
BHyTpeHHOCTb, 3aMbIKaHHE U TPAaHMIIA MHOYKECTBA.

Tema 8. IIpenen unc/i0Boil PyHKIHN HECKOJIbKHMX IepeMeHHbIX

OmnpeneneHuss B TepMUHAX OKPECTHOCTEHM M B TEpPMHHAax mocienoBaTesbHOocTel. [Ipemen
¢byHkumu o MHOKecTBY. IIpenenst no HanpasienusM. [loBropasie npeaenst. MccnenoBanne
npenena QyHKIUHU IByX HEPEMEHHBIX MPU MOMOLIM MEepexoia K MOJISPHBIM KOOPAUHATAM.
Tema 9. HenpepbiBHOCTh (yHKIIMH HECKOJIBKHUX IlepeMEeHHbIX

HenpepsiBHOCTh 110 MHOeCTBY. HenpepbIBHOCTH crokHOU (hyHKIMHM. CBOMCTBAa (PyHKLUHA,
HENpPEPBIBHBIX Ha KOMIIAKTE — OTPaHUYEHHOCTb, JOCTHXKUMOCTh (TOYHBIX) HIDKHEH U
BEPXHEW TpaHEl, paBHOMEpHAs HENPEpPBIBHOCTb. TeopeMa O MPOMEXYTOUHBIX 3HAYEHHAX
(GyHKIIUMH, HETIPEPHIBHOM B 00J1aCTH.

Tema 10. YacTHble NPpON3BOAHBIC

YactHple MNpou3BOJAHBIE (PYHKIIMHM HECKOJIBKMX HepeMeHHBIX. Jluddepenmupyemocts
(YHKIIMHM HECKOJIbKUX MEepeMEeHHbIX B Touke, aAuddepenunan. HeoOxomaumble yciaoBus
mudpepeHIpyeMOCTH, JIOCTaTOYHBIE YCIIOBHS mudepeHIpyeMOCTH.
Huddepenunpyemocts cinoxHoil ¢yHkuuu. HHBapuaHTHOCTE (Qopmbl TuddepeHimana
OTHOCHUTENIbHO 3aMEHbl IE€PEeMEHHbIX. ['pajiueHT, €ero He3aBUCHUMOCTb OT BbIOOpa
IIPSAMOYTOJIBHOM CHCTEMBI KOOpAMHAT. [Ipon3BogHAs 110 HAIIPABIICHHUIO.

YacTHple NPOWU3BOAHBIE BBICIIMX MOPAAKOB. HeE3aBUCMMOCTh CMEIIAaHHOW YaCTHOU
NpOU3BOHON OT mopsiaka audpdepenuupoBanus. [uddepeHiuansl BBHICIIUX MOPSIKOB,
OTCYTCTBHE HMHBAPUAHTHOCTU UX (OPMBI OTHOCHUTEIHHO 3aMEHbI NepeMeHHbIX. Dopmyna
Telinopa s QyHKIMI HECKOIBKUX MEPEMEHHBIX C OCTATOUHBIM WIEHOM B popmax Jlarpanxka
u IleaHo.

Tema 11. Mepa Kopaana

Mepa JKopmama B n—MepHOM €BKJIMJOBOM HpocTpaHCTBe. Kputepuii u3MeprMOCTH.
W3mepuMocTh 0OBEIMHEHHS, TIEpPEeceUeHHs] U Pa3HOCTH M3MEPUMBIX MHOKecTB. KoHeuHas
aaIUTUBHOCTB Mepbl JKopiaHa.

Tema 12. Onpenenennsbiii uHTerpaja Pumana

Cymmbl  Pumana, cymmbl [lapOy, kpurtepuil uHTerpupyemoctu. MHTErpupyemMocThb
HENpepbIBHON (YHKINHU, UHTETPHUPYEMOCTh MOHOTOHHOH (DYHKITUH, HHTETPUPYEMOCTH OTpa-



HUYEHHON (YHKIMM C KOHEYHBIM YHCIOM TOYeK pa3pbiBa. CBONCTBA HMHTEIPUPYEMBIX
GYHKUMA: aJINTUBHOCTh MHTETPaja MO OTPe3KaM, JTUCHHOCTh MHTErpaia, HHTETPUPYEMOCTh
npousBefeHuss  QYHKUMH, HMHTEIPUPYEMOCTb  MOJIYJS  MHTErpupyeMoill  QyHKuuw,
UHTErpUPOBAHUE HEPABEHCTB, TeopemMa o cpenHeM. CBOMCTBa MHTErpajga ¢ INEPEMEHHBIM
BEPXHUM TIIpeleIOM — HENpepbIBHOCTh, Aupdepenunpyemocts. dopmyna HproToHa—
JleiiOnnna. MIHTerpupoBanue MOJCTaHOBKOW U 110 YacTSM B OIPEICIIEHHOM UHTErpae.
I'eomeTprueckue NPUIOKEHUS ONPENEICHHOIO MHTErpajga — IUIONanb KPUBOJMHEHHOU
Tparneruu, 00beM Tella BpallleHus, [UIMHA KPUBOH, TUIOIIAAb TOBEPXHOCTH BPALICHUSI.
HecoOcTBenHbIit MHTErpan (ciaydaid HEOTPAaHHMYCHHOW (QYHKIMKM M CiIydall OCCKOHEYHOTO
npoMexyTtka uHTterpuposanusi). Kpurepuit Komm cxomumoctu mHrerpana. MHrerpaisl oT
3HAKONOCTOSAHHBIX (yHKUMHA. [Ipu3Haku cxonumocT. VHTErpajibl OT 3HAKONEPEMEHHbIX
(GYHKIMA: CXOAMMOCTD M a0COTIOTHASA CXOAUMOCTb. [Ipu3naku upuxie u AGerns CXOAMMOCTH
UHTETPaJIoB.

Tema 13. YuncJioBble psiabl

Yucnossle panel. Kputepuii Komm cxonuMocTtu psina. 3HaKONOCTOSHHBIE PSABL: NPU3HAKU
CpaBHEHHs CXOJMMOCTH, mpu3Haku Jlamambepa u Komm, HHTErpagpHbli NpU3HAK.
3HaKONEPEMEHHBIE PSJIbl: CXOAUMOCTh M a0COMOTHas cxoaumocTs. [Ipusnaku Qupuxie u
AbGena. HezaBucHMMOCTh CyMMBbI aOCOJIIOTHO CXOJSIIETOCS psa OT IMOpSAJKA ClaraeMblX.
Teopema Pumana o nepectaHOBKe 4JI€HOB CXOSILIETOCS, HO HE AOCOJIFOTHO CXOSIIErocs psijia
(6e3 mokazarenbcTBa). [IponsBenenne abCOMOTHO CXOASIIUXCS PSAIOB.

Tema 14. ®yHKIHOHAJIBbHBIC NTOCIEI0BATEILHOCTH H PAABI

PaBHOMEpHAsT cXOAMMOCTh (DYHKIIMOHAIBHBIX TOCIEIOBaTeNIbHOCTEH H psanoB. Kpurepwuii
Komm paBHoMepHOi cxomumoctu. IlpusHak BeliepmTpacca paBHOMEPHOM CXOAMMOCTH
(YHKIMOHATBHBIX PANOB. HenmpepbIBHOCTP CyMMBI PaBHOMEPHO CXOSIIErocsl psjga u3
HenpepbIBHBIX  QyHKuud. IlownreHHoe  umHTerpupoBanue U  aAuddepeHurpoBaHUE
(GyHKIIMOHATBHBIX TOCe10BaTeNIbHOCTEeN U psinoB. [pusnaku Jupuxie u Adens.

CreneHnHble psJibl ¢ KOMIUIEKCHBIMM uieHamu. [lepBast Tteopema AbGens. Kpyr u panuyc
CXOJMMOCTH. XapaKkTep CXOAUMOCTH CTEIIEHHOTO psifia B Kpyre cxoaumoctu. Popmyna Komm—
Anamapa nns paavyca CXOAMMOCTH. HemnmpepbhlBHOCTB CyMMBI KOMIUIEKCHOI'O CTEIIEHHOTO
psaa.

CreneHHble psapl € JEHCTBUTENBbHBIMU wieHaMu. CoXpaHEHHME paauyca CXOAMMOCTH
CTENIEHHOTO psiia NpU MOoWIeHHOM Ju(ddepeHIMpOBaHUM W HHTETPUPOBAHUU  psila.
beckoneunast auddepeHIUpPyeMOCTh CyMMbI CTEIIEHHOTO psiJia Ha WHTEpBajle CXOJUMOCTH.
EnuncTBeHHOCTH pa3iokeHust PyHKIIMU B cTerieHHOM psif, psaja Teinopa. @opmyna Teitnopa
C OCTAaTOYHBIM YJIEHOM B MHTerpanbHoi (opme. [Ipumep OeckoHeuHo mauddepeHnupyeMoi
(GbyHKIMU, HEe pasziararouieiicss B creneHHO psa. Pasnoxenue B psn Teilsiopa OCHOBHBIX
3JIEMEHTapHBIX (QYHKIMNA. Pa3nokeHue B CTEMEHHON psii KOMIIEKCHO3HAYHON (PYHKIUH e-.
Teopema o HesBHOM (GyHKIUHM, 3aJaHHOM OJHUM ypaBHeHueM. HenpepbiBHO
muddepeHpyemMble 0TOOpaKEHUsI KOHEUHOMEPHBIX MPOCTPAHCTB, UX sikoOuaH. Teopema o
HESBHOM OTOOpakeHHU (O CHCTeMe HEesBHbIX (YHKUUH, 10Ka3aTeIbCTBO HAa YCMOTpPEHUE
nexTopa). JlokanpHast 06paTUMOCTh OTOOPaYKEHHSI C HEHYJIEBBIM SIKOOHAHOM.

DKCcTpeMyMbl PYHKIIMI MHOTHX ITEPEMEHHBIX: HEOOXO0IMMOE YCIIOBUE, TOCTATOUHOE YCIIOBHUE.
VYcoBHBIN SKCTpeMyM (YHKIIMM MHOTHUX MEPEMEHHBIX MPU HAJMYUU CBA3EH: UCCIIeI0BaHHe
npu oMoty ¢pyHkuu Jlarpanxka. Heo6xoaumsie ycnoBus. Jlocrarounble ycinoBus.

Tema 15. KpaTtnslii unTerpaj Pumana

Cymmbl Pumana u cymmel ap6y. Kpurepun unterpupyemoctu. UHTerpupyeMocts GyHKINH,
HEeNpepbIBHON HAa U3MepuMoM KommakTe. CBoMCTBAa MHTErpUPYEeMbIX (DYHKIMN: JIMHEHHOCTD
WHTETpaJla, aJJAUTHUBHOCTh MHTErpajga MO MHOXECTBaM, WHTETPUPOBAHHME HEPABEHCTB,
TEOPEMBl O CPEIHEM, HENPEPHIBHOCTb MHTErpajga IO MHOXeCTBY. CBeAeHHME KPaTHOIO
MHTETpasia K IOBTOPHOMY.



I'eomerpuueckuil cMbpici MOAYJIsl M 3HaKa sAKOOMaHa OTOOPaKEHHsI KOHEYHOMEPHBIX
(1ByMepHBIX) mpocTpaHCTB. TeopemMa O 3aMeHE NEPEMEHHBIX B KPAaTHOM MHTErpaie
(1oKa3aTeIbCTBO HA YCMOTPEHHE JIEKTOPA).

4. OLIEHOYHBIE CPEJACTBA M TIPUMEPHI 3AJJAHUHN [1J1 OILIEHKH
PE3YJIBTATOB OCBOEHUSA JUCHUIIJIMHBI

4.1 Tekymuuii KOHTPOJIb

TGKYH_[I/II;'I KOHTPOJIb COCTOUT U3 IMUCbMCHHBIX JOMAIITHUX 3aI[aHPII>'I N KOHTPOJIbHBIX pa60T, BO
BpEMs KOTOPBIX HCO6XOI[I/IMO PCIINTL HECKOJIBKO 3ala4 U OTBECTHUTH HaA BOIIPOCHI. HpI/IMepBI
3a/IaHM peICTaBIEHBI B pasjene 4.3.

4.2 IlpoMe:xxyTOYHASI aTTeCTALUS

CryaeHTtaM, HAOPaBIIUM JOCTATOYHBIC IS YAOBJICTBOPUTEIBHOMN OIIEHKH OAJUTbI 38 TEKYIIHUI
KOHTPOJIb, OIICHKA 32 TUCHUILIMHY BBICTABIISICTCS PAaBHOM OICHKE 3a TEKYIIHi KOHTPOJIb (CM.
m 4.1).

CryneHTaM, MOJYYHMBIIMM HEYAOBJICTBOPUTEIBHYIO OIICHKY II0 pPE3yJibTaraM TEKYIIEero
KOHTPOJISI, HEOOXOMMO TI0 COTJIACOBAHMIO C TPENoAaBaTeeM CaaTh OJWH MM HECKOJIBKO
KOMITIOHEHTOB TEKYIIEro KOHTpois. [IpemonmaBaresb BIpaBe NPEAJIOKUTh CTyICHTaM
BBINTOJHUTEL 3aJlaHUE, HE TMOBTOPSIONIECE 3aJaHHe TEKYIIEro KOHTPOJsl, HO MPOBEpSIOIIee
AHAJIOTUYHBIC 3HAHUS, YMEHUSI U HABBIKH.

4.3 Ilpumepsnl 3a1aHu i
IIpumepsl 3aJaHuil 1JI51 TEKYIETr0 KOHTPOJS U MPOMEKYTOUYHOI aTTecTAlMU

1. ITycts X, Y — HemycThble 4KcaoBble MHOXecTBa, npudeM inf X > supY. Moryr mu X u Y
nepecexarbcesi?

2. BepHo 11, 4TO mepeceueHne JIEMEHTOB NPOU3BOIbHOM BIOXKEHHOM CUCTEMBI 3aMKHYTBIX
MHOXECTB HE TyCTO?

3. CdopmynupoBaTe B MOJOXKHUTEIBHOH (hopMe: a) mocienoBaTelbHOCTb HE SBISETCS
OTpaHUYEHHOM; 0) YUCIIO a HEe ABJSAETCS MPEAESIOM MOCIEI0BATEIbHOCTH.

4. JlokazaTb, YTO M3 CXOJMMOCTH IIOCJIEIOBATEIbHOCTH {an}cieayeT CXOAMMOCTb
rocJenoBaTensHOCTH {|an|}. BepHo i1 oOpaTHOE yTBEpKAeHHE?

5. Ilyctb{an} — cxoxdmiascs NOCIEIOBATENbHOCTb. JSIBIsleTcs JIM  CXOJsIIENcCs
MoCJIeI0BaTebHOCTh {an+1 —an}?

6. ITycTh mocnenoBaTeIbHOCTh {an} CXOIUTCS, a MOCIeA0BaTeIbHOCT {bn} pacxonutcs. Yto
MOXHO CKa3aTh O CXOJUMOCTH TOCIIe0BaTeIbHOCTEN {an + bn}, {anbn}?

7. Ilycth lim n—o0 anbn = 0. Caexyet au oTCIoAa, 4To Wi lim n—oo an = 0, wiu lim n—o0 bn
=0?

8. Jloka3ark,4To eciiy an — + o0 [IPU N — 00, TO MOCJIEA0BATENLHOCTh JOCTUTAET CBOEH TOUHON
HIDKHEW rpanu (T.e. Imin{an}).

9. Jlokasatb, 4TO €Clii TIOCIIEeI0BAaTEIbHOCTh {an} HEOrpaHUUEHa, TO CYIIECTBYET OECKOHEUHO
OosbIIast MOAMOCIeI0BaTENbHOCTD {ank}.

10.  [Jokazatb, 4YTO €CIM  HEKOTOpas  MOJINOCIEIOBATEIbBHOCTh  MOHOTOHHOM
MOCJIeI0BATEIbHOCTH OTPaHUYEHA, TO U caMa MOCIeI0BATEIbHOCTh OTPAHNYEHA.

11. TlocTpouTh MpuUMeEp TMOCIENOBATEILHOCTH, KOTOPas a) HE UMEET KOHEUHBIX YaCTHYHBIX
npenenoB; 0) MMeeT EeAMHCTBEHHbIM KOHEUHBI YaCTHYHBIA Mpeneln, HO He SBIseTcs
CXOJSIIIIEHCS.

12. BepHO 1M, 4YTO MHOXECTBO YACTUYHBIX IMPE/EIOB MPOU3BOIBHOMN MOCIEI0BATEIBHOCTH
{an} sBisieTcst 0ObEAMHEHNEM MHOKECTB YACTHUHBIX MPE/IEIOB MOCIe0BaTeIbHOCTEH {a2n}



u {a2n+1} cOOTBETCTBEHHO?

13. Jloka3aTh, 4TO JIFOOOW MHOIOWICH HEUYETHON CTEICHHM HMEET XOTS Obl OJHMH
JIEHCTBUTEIbHBIA KOPEHbD.

14. MOXXHO 7 MOCTPOUTH HEMPEPHIBHOE B3aMMHO OJHO3HAUYHOE OTOOpa’keHHE HWHTEepBaia
(0,1) na orpesox [0,1]?

15. IlpuBectn mpumep >JIEMEHTApHON (YHKIMHU, OOJNACTh OIpeNeNeHUs] KOTOpOH ecTh
3aJJaHHOE KOHEYHOE MHOXKECTBO.

16. Jloxa3zath, 4TO eciau HempepeiBHas Ha R Qynkuus f mmeer 1aBe pazmuyuHbIe TOYKU
JIOKAJIbHOI'O0 MaKCUMyMa, TO MEX/Jy HUMH €CTh TOUKa JIOKQJIbHOTO MUHUMYMa.

17. MoxeT 1 Iipy 3aMeHe IapaMeTpa Ha TJIaIKOi mapaMeTpru30BaHHON KPUBOM 0co0ast Touka
NePEXOAUTh B HEOCOOYI0?

IIpumepsnl OMJ1€TOB /AJ151 NIPOBEPKHU TEOPETHUYECKUX 3HAHUM

1. buner Nel

a) Teopema O cyliecTBOBaHUU W EIUHCTBEHHOCTH (TOYHOW) BEpXHEH IpaHU YHUCIOBOTO
MHO>KECTBA, OTPAaHUYEHHOI'O CBEPXY.

0) Teopema Posis.

2. buner No2

a) OueHka npupamieHus BEeKTop-QyHKIMH Yepe3 MPOU3BOIHYIO.

0) OrpannueHHOCTh (PYHKIIUH, HETIPEPBIBHOM HA OTPE3KE, U JOCTIKUMOCTH (TOUHBIX ) BEpXHEH
Y HWDKHEH TpaHew.

5. YVYUEBHO-METOIMYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUITIUHBI

5.1 JIutepartypa

1. InotnukoBa, E. I Maremaruueckuii aHanu3 AJ1 SKOHOMHYECKOTO OakaiaBpuaTa :
y4eOHHK U TpakTukyM it By30B / E. I'. IInotaukoBa. — Mocksa : U3gatensctBo FOpaiit,
2025.

2. KeitmanoB, A. M. Marematuyeckuii aHainu3 : yaeOHoe mocooue 1ijist OakanaBpoB / A. M.
KsirmanoB. — Mocksa : U3narensctBo FOpaiit, 2025.

5.2 DiekTpoHHBIE 00pa3oBaTe/IbHbIE Pecypchl
Matepuans! aucuunianHbl pasmeniensl B LMS: https://l.skolkovo.ru/login/index.php.

6. JUHEH3MOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE
OBECIIEYEHHUE

Omnepannonnas cucrtema Simple Linux, Opay3zep Yandex Opaysep, antuBupycHoe I1O
Calmantivirus;

CBoboaHo pacnipoctpansiemoe [10, B TOM uuciie 0Te4eCTBEHHOTO MPOU3BOACTBA!

Oducwuerii naket Libre Office, Okular PDF Reader, 7-Zip Apxusarop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bekropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buneopenakrop,
Audacity Aymuopenaktop, VLC Meauamneep, Thunderbird ITouroBsiii knuent, Flameshot
Cozanue CKpUHIIOTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

VYyeOHast ayautopus [ TMPOBENEHUS 3aHATUNH JIEKUMOHHOIO THIIA, OCHAIIECHHAs
MYJbTUMEIUHHBIM 000py/IOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH MM CO CTeHaMHu C
MapKEpHBIM OKPBITHEM.


https://l.skolkovo.ru/login/index.php

YyeOHast ayauTopusi [UIsl TPOBENEHUS 3aHATHI CEMHUHApPCKOro THMA, OCHAIIECHHAs
MYJIbTUMEIUHHBIM 000pyIOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH WM CO CTCHaMH C
MapKEPHBIM MOKPBITHEM.

Aynautopusi (KOBOPKUHT) JJII CaAMOCTOSITEIbHONW pabOThl, OCHAIEHHAs y4yeOHON MebOenbio,
HOYTOYKaMH.

MarepuaabHO-TEXHHUECKOE 00eCTIeueHHE ay IMTOPHIA MPEICTaBICHO Ha O(QUIIHAIEHOM caiiTe
https://bbask.ru/sveden/objects/.
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