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1. AHHOTAIUA JTUCIUITJIMHBI

B kypce «MaremaTuueckuii aHaiM3» U3ydalOTCd  OCHOBOIOJArarolue  IMOHSATHS
MaTeMaTHYeCKOro  aHanu3a (QyHKIMH OJHOW TMepeMeHHOW Takue, Kak Mpeneln
MOCIIEI0BATEIBHOCTH, MpeAes GYHKIUU B TOYKE U HETIPEPHIBHOCTH (DYHKIIMU B TOUKE.
OCHOBHBIM ~ YTBEP)KACHHEM TEOPUH JCHCTBUTEILHOTO YHCIAa SBISETCS TeopeMa o
CYILIECTBOBAaHUM TOYHOM BepXHEH (HMXKHEH) rpaHyd OrpaHMYEHHOTO0 MHOXKecTBa. M3ydarorcs
CBOWCTBA CXOJSIINXCS YHCIOBBIX TOCIE0BATEIILHOCTEH U MOCIIEI0BATEIbHOCTEH, MMEIOIITIX
npenen. Pa3gen 3akanumBaercss u3ydyeHueM Kputepus Ko cXOAMMOCTH UMCIOBOM
nocjenoBarenbHOCTH. MccnenyroTest cBOMCTBa (PyHKIUMI, HMMEIOIMIMX Tpenen B TOUKeE,
HEMpPephIBHBIX B TOYKE M HENPEpbIBHBIX Ha OTpe3ke. M3yudarorcs cBolicTBa (DyHKUHUH,
MMEIOIIMX B TOYKE MPOU3BOAHYIO (auddepeHunpyempie B TOUKe (PyHKIUN) U TPOU3BOIHBIE
BBICIIUX MOPSAAKOB. B yacTHOCTH, u3yuatoTcst hopmyibl Teiniopa ¢ 0CTaTOYHBIMU YJIEHAMH B
¢dopme Jlarpanxka u Ileano. DTu cBeqeHHS MPUMEHSIOTCS K HCCIEAOBAHUIO (PYHKIUH U K
W3YYCHHIO BEKTOPHBIX (pyHKuMH (91memeHThl nuddepeHmanbHoil reomerpun). M3yuaercs
MHTETPATbHOE HCYHCIICHNUE — HEOTIPEIeICHHBIN HHTETPaJl.

2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA JUCIUIIJIMHBI

Lenpto mucuMIUIMHEL siBIsieTcss (GopMupoBaHue 0a30BBIX 3HAHUKH IO MAaTEMaTHYECKOMY
aHaJIU3y Ui JajdbHEUIIEro MCIOJIb30BaHUs B APYTUX OOJIACTIX MaTeMaTHYECKOro 3HAHUS U
IUCHUIUIMHAX C ©CTECTBEHHOHAYYHBIM CO/EpKaHheM; (OPMUPOBAHHE MaTEeMaTHYeCKOU
KYyJIbTYpBI, UCCIEI0BATEIbCKIX HABBIKOB M CIOCOOHOCTH MPUMEHSATh 3HAHHS Ha MPaKTHUKE.

B ciydae ycnenrHoro ocBoeHus Kypca CTyASHThI Oy ayT:

3HATh

- OCHOBHBIE CBOWCTBa IPEEIIOB MOCIEI0BATEIBHOCTEH U (PYHKIUI JEHCTBUTEIHHOTO
NIEPEMEHHOI0, MpPOU3BOAHOM, auddepeHnnana, HEONPENEICHHOT0 HHTErpaa;
CBOMCTBa (PyHKIIMI, HENPEPHIBHBIX HA OTPE3KE;

- OCHOBHbBIE «3aMedaTelbHble MpeNenbh, Ta0IuyHble (GOPMYIbI IS MPOU3BOIHBIX U
HEOIpEIENEeHHbIX  UHTErpajioB, (QopMyibl  aAu(PepeHIupoBaHus, OCHOBHBIE
pas3ioKeHus 3JIeMEeHTapHbIX pyHKUIuH no Gpopmyne Telnopa;

- OcHOBHbIE (hopMyJIbl T PepeHInanbHON T€OMETPUN.

- 3aIMCBIBATH BBICKA3BIBAHMS IIPH ITOMOIIH JIOTUYECKUX CHMBOJIOB;

- BBIUMCIATH MpeleNbl  IOCIeAOBaTeNbHOCTEH M (QYHKUUH  JeHCTBUTEIBHOTO
IIEPEMEHHOTO;

- BBIUUCIIATH IPOMU3BOJHBIC 3JEMEHTApHBIX (QYHKLUH, pacKiaabIBaTh 3JIE€MEHTapHbIE
¢ynkuuu no ¢opmyne Teinopa; BBIYHCIATH Hpenenbl QYHKIUN C NPUMEHEHHEM
¢dopmynsl Teitnopa u npasuna Jlonurans;

- crpouth Tpaduku GYHKIUH C NPUMEHEHHEM NEpBOM M BTOPOM MPOU3BOJIHBIX;
ucclieoBaTh (PYHKIIUK HA JIOKAJIBHBIA AKCTPEMYM, a TAK)Ke HAXOIUTh UX HauOoJblIee
Y HaVMEHBbIIIEe 3HAYCHUSI Ha IPOMEXKYTKAX;

- BBIYMCIIATH KPUBU3HY IUIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

BJIaJ1€Th

- NPEAMETHBIM S3bIKOM KJIACCUYECKOTO0 MaTEMATHYECKOI0 aHAJIN3a, IPUMEHSIEMBIM IpU
IIOCTPOCHHUH TEOPUH TPELEIIOB;

- anmapaToM TEOpUH MpeenoB, MU epeHIHaTbHOI0 U UHTETPabHOTO UCUUCICHHS
JUIS pellieHus] Pa3IMYHBIX 33/a4, BO3HUKAIOLIMX B (PU3HKE, TEXHUKE, SKOHOMHUKE U
JOPYTUX NPUKIATHBIX IUCHUIUIMHAX.



HI/ICHI/IHHI/IHa HaITpaBJICHA Ha Pa3BUTHUC CIICAYIOIIUX KOMIIETCHIIMH U UX HHAUKATOPOB:

Kon ®opmyIupoOBKa KOMIIETEHIIUU W/UIIK €€ UHUKaTopa (OB)

KOMIIETeH

11707

OIIK-1. CnocobeH pemath npogeccuoHAJIbHbIE 321244 HA OCHOBE 3HAHMH (HA
MPOMEKYTOYHOM YPOBHE) IKOHOMMYECKOH, OPraHU3aIMOHHON U
yIpaBJieHYeCKOH Teopum

OIIK-1-1. | 3HaeT OCHOBBI MaTeMaTHYECKOM, S KOHOMHUYECKOM, COITUAILHON U
YIpaBlIeHYECKOW TEOPUH U UCIIONIb3YET 3HAHUS JJISl PeLICHUS
npodecCHOHATBHBIX 3a1a4

OIIK-1-2. | ®opmynupyet nmpodeccroHalbHbIE 3a/1a4H, UCIIONIb3YS MOHATUIHBIN anmapar
MaTeMaTUYECKOM, SKOHOMUYECKOM, COLIMAIbHOM U yIIPaBICHYECKON HAYK

OIIK-1-3. [ IIpumensieT ”HCTpyYMEHTapUi SKOHOMHKO-MAaTEMAaTUYECKOIO0 MOAECIIUPOBAHUS

JUTSL IOCTAHOBKH U pelIeHus Mpo(hecCHOHAIBHBIX 3a/1a4 BBISIBICHUS
NPUYMHHO-CJIEICTBEHHBIX CBSI3€i U ONTUMHU3ALMU JACATEIbHOCTH 00BEKTA
yIIpaBJICHUSA

3. COJEPKAHUE U CTPYKTYPA JTUCIUIIVINHBI

TpyaoeMKoCTh (4ac.) 1o BUaM yUeOHBIX 3aHITHIMA
HasBanue Bcero
pasziera/Tembl Hacos KonrakTHas pabora Camocrosite
JbHas
Bcero Jlexuun CEMUHapBI pabora

IIepBe1it cemecTp
Tewma 1.

. 18 12 6 6 6
JlelicTBUTENBbHBIC YKCIIA
Tewma 2. Ilpenenst

. 18 10 4 6 8

MOCIEN0BATEIbHOCTEN
Tema 3. Ilpenen u
HENpepbIBHOCTH 18 12 6 6 6
GbyHKIU oHON
IIEpEMEHHOMN
Tema 4. ITpousBoanHas 18 12 6 6 6
U €€ IpUMEHEHNE
Tema 5. KommnekcHbie 18 10 4 6 3
yucna




Tema 6.
[TepBooOpaznas u
HEOIpeIeICHHbIN
UHTEerpal

18

10

Htoro

108

66

32

34

42

Bropoii cemecTp

Tema 7. ToueuHnoe n—
MEpPHOE MPOCTPAHCTBO

12

Tewma 8. [Ipenen
YHCII0BOH (PyHKIIUM
HECKOJIbKUX
MIEPEMEHHBIX

12

Tema 9.
HenpepsiBHOCTH
(YHKIMN HECKOIBKHIX
MIEPEMEHHBIX

12

Tema 10. Yactarle
MIPOU3BOIHBIC

12

Tema 11. Mepa
Kopnana

12

Tewma 12.
OnpeneneHHbIf
nHTerpan Pumana

12

Tema 13. YucnoBsie
PAIBI

12

Tema 14.
OyHKIIMOHAJIbHbBIE
MOCIEA0BATEIBHOCTH U
PAIBI

12

Tewma 15. KpaTHbrit
uHrerpain Pumana

12

Hroro

108

66

32

34

42

Bcero

216

132

64

68

84

Tema 1. JlelicTBUTE/IbHbIE YN CJIA

OTHOLIEHUS HEPAaBEHCTBA MEXAY ACUCTBUTENbHBIMH uuciaMu. IIpuHnun Apxumena.
[I10THOCTE MHOJKECTBA PALMOHAIBHBIX YUCEN BO MHOXXECTBE JACHCTBUTEIBHBIX YHCEIL
Teopema 0 CylIeCTBOBAaHMM M €AMHCTBEHHOCTH TOYHOW BEPXHEH I'paHu (BEpXHEH TI'paHHU)



[TouHOW HMKHEW T'paHW (HWKHEW I'paHHM)| YMCIOBOIO MHOYKECTBA, OTPAHUUYEHHOTO CBEPXY
[cHU3Yy]. ApudmMernyeckue onepanuu ¢ JeHCTBUTENbHBIME YrciaamMu. CIETHOCTh MHOKECTBA
palMOHANIBHBIX YK CEJ, HECYETHOCTh MHOYKECTBA JE€HCTBUTEIIbHBIX YHCEI.

Tema 2. IIpenensl nmocjeaoBaTeJbHOCTEH

[Ipenen 4yuciOBOM mOCIEAOBATENBHOCTU. ENMHCTBEHHOCTH Ipefena. becKOHeUHO Malible
IIOCJIEZI0BATENBHOCTH U MX cBOMCTBA. CBOWCTBA NpEENIOB, CBA3aHHBIE C HEPABEHCTBAaMHU.
ApudmeTrnueckue OmepalMu CO  CXOIALIMMUCS  IOCIeAOoBaTeIbHOCTAMU. Teopema
Beitepurpacca o nmpezaeiie MOHOTOHHOU TtocienoBarensbHocTd. HYucno e. Teopema Kanropa

0 BJIO’KEHHBIX OTpe3kax. beckoHeuHo Oouiblue MOocie10BaTeIbHOCTH U UX CBOMCTBA.
[ToanocnenoBaTeIbHOCTH, YaCTUYHBIE INPEAENbl. BEpXHUM M HMKHHMM INPEACIbl YUCIOBOU
nocnenoBarenbHocTH. Teopema bonbimano—Beiiepmitpacca. Kputepuii Komu cxoammocTtu
YKCJIOBOM M1OCIIEJOBATEIBbHOCTH.

Tema 3. Ilpeaes u HenpepbIBHOCTH (PDYHKIUI OJHOM IepeMEeHHOM

[Ipenen ¢pynkuuu ogHOM nepemeHHo. OnpenencHus B TEPMUHAX MOCIEA0BaTeIbHOCTEHN (110
I'eitne) u B TepmuHax okpectHocTel (1o Komm), ux skBuBasieHTHOCTh. CBOMCTBA MpeAeoB
¢bysakumu. Pasnuaneie Tumel npeaeno. Kpurepuit Komm cyriecTBoBaHNs KOHEYHOTO Mpeesia
¢bynknuu. Teopema o0 3aMeHe MEpeMEHHOM moja 3HakoM mpenena. CyiiecTBOBaHHE
OJTHOCTOPOHHUX IPEAETIOB Y MOHOTOHHON (DYHKIIWH.

HenpepeiBHOCTh GyHKIIMU B Touke. CBOICTBa HEMpepbhIBHBIX (QYHKIMH. OTHOCTOPOHHSSA
HenpepbIBHOCTh. HenpepbIBHOCTH clokHOW (yHKIMU. TOUKM pa3peiBa, MX KiIacCHU(pUKAIMSL.
Pa3pbiBbI MOHOTOHHBIX (DYHKIIUH.

CpoiicTBa (QyHKIWH, HETNPEPHIBHBIX HAa OTPE3KE, OTPAaHUYEHHOCTH, JOCTIIKEHHE TOYHBIX
BEpXHEH M HIKHEHW TrpaHeil, paBHOMEpHasi HENpPEepbIBHOCTh. TeopemMa O MPOMEKYTOUYHBIX
3HA4YCHUsAX HenpepbiBHOM (yHkiun. Teopema 00 oOpatHON QyHKIMH. PaBHOMepHas
HEeNpepbeIBHOCTD U TeopeMa KanTtopa.

HenpepriBHOCTE 351eMeHTapHbIX QyHKINN. 3aMedaTeabHble MPeieibl, CICACTBUS U3 HUX.
CpaBHeHue BenU4YUH (CUMBOIIHI 0, O, ~).

Tema 4. IIpousBonHasi M ee NpUMeHeHHe

[TpouzBonHas pyHKIMHU O1HOM TepeMeHHON. OTHOCTOpOHHUE TPOU3BOIHBIE. HerpephIBHOCTH
¢byHkuuu, wumeroulel npousBogHyw. Juddepenuupyemoct  QyHKIMM B TOUKE,
middepennman. ['eomerpuueckuil cMbIci NMpou3BoAHON M nuddepennuana. [IpousBoanas
CYMMBbI, NPOU3BENEHUS M YacTHOro JBYyX QyHkiui. [IpousBonmHas cinoxHOW (yHKUIUU.
ITpousBonnas oOparHoi pyHkiuu. [Ipon3BoaHble 3eMeHTapHbIX GyHKIMNA. THBapuaHTHOCTH
dhopmbl quddepenirania OTHOCUTEEHO 3aMEHbBI TIEPEMEHHOM.

ITpouzBonHbIe BeICIINX TOPsiIKOB. DPopmyina JleiOHuIa A5 n-i Npon3BOAHOM IPOU3BEAECHUS.
Huddepenunan Broporo nopsaka. OTcyTcTBME HHBAPHUAHTHOCTH €ro ()OPMbl OTHOCUTEIBHO
3aMeHbl nepeMeHHoM. Juddepennnanst BHICIINX MOPSAIKOB.

TeopeMma ®epMa (Heo6XOZUMOe YCJIOBUE JIOKAJBHOI'O BKCTpeMyMa).
TeopeMbl 0 cpexzHeM Poxndgsa, JlarpaHxa, Komu. ®opmysa Temisopa C
OCTaTOUHBIM UuJieHOM B GopMax IleaHo u JlarpaHxa. IIpaBuJo
JlomuTaJsa AJA PACKDHITHA HeompegmedsieHHocTel Bugpa 0/0. IIpaBuJIO
JlonuTains EJS PAaCKPHITHA HEONPELEJEeHHOCTEHN Buma o/,

[Ipumenenue mpous3BOIHOM K wHcciaenoBaHuio (yHkuuid. HeoOxomumble ycnoBus u
JIOCTaTOYHBIE YCJIOBHSI MOHOTOHHOCTH, JOCTaTOYHBIE YCIIOBHUS JIOKAIBHOI'O JKCTPEMYyMa B
TEpMHHAaX MepBOM MPOU3BOAHOM. JloCTaTOUHBIE YCIOBUS JOKAILHOTO AKCTPEMyMa B TEPMHUHAX
BTOPOW M BBICIIMX MPOU3BOJHBIX. BeIMykiocTs, Touku neperunba. Ilocrpoenue rpaduxos
(GyHKIUMH — acHUMINTOTHI, MCCIIEOBAHUE WHTEPBAJIOB MOHOTOHHOCTH U TOYEK JIOKAJIbHOTO
HKCTPEMyMa, MHTEPBAJIOB BBITYKJIOCTH U TOYEK Meperuoa.

Tema 5. KommiexkcHble yuciia



KommiekcHble yncna. Moy U apryMeHT, TpUroHoMeTpuueckas popma. Apupmerndyeckue
omepary ¢ KOMIUIGKCHbIMU uuciamu. WHopmamust o0 OCHOBHOW Teopeme anreOpsl.
PaznoxeHue MHOrowieHa ¢ KOMIUIEKCHbIMU KO3((ULMEHTaMu Ha JMHEHHbIE MHOMXHUTEIH.
PaznoxxeHnne MHOrowieHa C JCHCTBUTEIbHBIMH KO3((duumeHTaMu Ha JIMHEHHbIE W
HENPUBOJUMBIE KBaJJpaTHUHbIE MHOXHUTEIH. Pa3noxkenne npaBuiabHON palMoHaIbHON 1podu
B CYMMY IIPOCTEUIINX JIPOOECH.

Tema 6. IlepBooOpa3Hasi M HeonpeaeJeHHbII HHTErpaJ

JIMHEHHOCTh HEONPENEIECHHOIO HMHTErpajla, MHTErPUPOBAHKUE IIOJCTAHOBKOW M IIO 4acTsM.
WuTerpupoBanue  panuoHaIbHBIX  (QyHKUUH. OCHOBHbIE IPHEMbl HMHTEIPUPOBAHUS
UppalMOHATLHBIX U TPAHCIEHACHTHBIX (DYHKITHIA.

Tema 7. ToueuHoe n—MepHOe MPOCTPAHCTBO

Paccrosinne Mexny Toukamu, ero cBoictsa. [Ipenen nocinenoBareaIbHOCTH TOYEK B N—MEPHOM
eBKJIMJ0BOM mpocTpaHcTBe. Teopema bonbsunano—Beliepmtpacca u  kputepuit  Komm
CXOJMMOCTH IIOCIIEIOBAaTEIbHOCTH. BHYyTpeHHME, IpenenbHble, W30JUPOBAHHBIE TOYKH
MHO>KECTBA, TOYKU IPUKOCHOBEHUs. OTKpBITBIE W 3aMKHYTbIE MHOXXECTBA, UX CBOMCTBA.
BHyTpeHHOCTb, 3aMbIKaHNE U TPaHHIIA MHO>KECTBA.

Tema 8. IIpeaesn unca0Boi GyHKIHMU HECKOJIBKHUX MePeMEHHbIX

OmnpeneneHus B TEpMUHAX OKPECTHOCTEH M B TEpMHUHAxX mocienoBaTesnbHocTel. [Ipenen
¢byHkuuu no MHokecTBy. Ilpenens! no HanpasieHusaM. [loBropHsle npeaensl. MccnenoBanue
npenena QyHKIUU IByX IEPEMEHHBIX IPU IIOMOLIH MTEPEeX0a K MOJIIPHBIM KOOPAMHATAM.
Tema 9. HenpepbIBHOCTH (P)YHKIMH HECKOJBKHUX NepPeMEeHHbIX

HenpepsiBHOCTS IO MHOKECTBY. HenpepriBHOCTD croxkHOU (yHKIMH. CBOMCTBAa (PyHKIUH,
HENpepbIBHBIX Ha KOMIIAKTE — OIPAHUYEHHOCTb, JOCTHXMMOCTb (TOYHBIX) HIDKHEH H
BEpXHEH TIpaHEd, paBHOMEpHAas HEIPEPBIBHOCTb. TeopeMa O NMPOMEKYTOYHBIX 3HAYEHUSX
(GyHKIMH, HETTPEPBHIBHOM B 001aCTH.

Tema 10. YacTHble NpON3BOAHBbIE

YacTHble TNpOU3BOAHBIE (YHKIMHM HECKOJNBKMX IepeMeHHbIX. Jluddepenuupyemoctsb
(yHKIMU HECKOJBbKUX IEpPEeMEHHBIX B Touke, Auddepenunan. HeoOxomumeie ycaoBus
muddepeHIUpyeMoCcTH, JIOCTaTOYHBIE YCIIOBUS Qg depeHIHPYEeMOCTH.
HuddepenunpyemMocts cioxHoW ¢yHkuuu. WHBapuantHOCTh (opmbl nuddepenimana
OTHOCUTEJIBHO 3aMEHbl MEepeMEeHHbIX. [pajaMeHT, ero He3aBUCUMOCTb OT BbIOOpa
MIPSIMOYTOJIBHOM CHCTEMBI KOOpAMHAT. [[pon3BoHAs IO HANIPABIECHHUIO.

YacTHple NPOM3BOJAHBIE BBICIIMX MOPsAKOB. He3aBUCMMOCT CMEIMIAaHHOW YacTHOMU
MPOU3BOJHON OT mopsaka auddepeHuupoBanus. JuddepeHuumansl BBICIIUX MOPSJIKOB,
OTCYTCTBUE MHBAPHMAHTHOCTH MX (OPMBI OTHOCUTEIIBHO 3aMEHBbl NepeMeHHbIX. Dopmyia
Teitnopa 115 pyHKIMIA HECKOJIBKHUX MEPEMEHHBIX C OCTATOYHBIM 4JIeHOM B popMmax Jlarpanxka
u IleaHo.

Tema 11. Mepa Kopaana

Mepa JKopmaHa B n—MEpHOM €BKJIMJIOBOM THpOCTpaHCTBE. Kpurtepuii HM3MEpHUMOCTH.
N3mepumocTh 00beTMHEHUS, TIEpEeceUyeHns U Pa3HOCTH M3MEpUMbIX MHOXkecTB. KoHeuHas
aaIMTUBHOCTH Mephl JKopaana.

Tema 12. OnpenesieHHbId nHTErpaa Pumana

Cymmbl  Pumana, cymmbl JlapOy, KpuTepHili HHTErpupyeMocTH. HWHTerpupyeMocTb
HenpepbhIBHON (DYHKIIMU, HHTETPUPYEMOCTh MOHOTOHHOW (DYHKIIMU, HHTETPUPYEMOCTh Orpa-
HUYEHHONW (YHKIMM C KOHEYHBIM YHCIOM TOYeK pa3pbiBa. CBONCTBAa HMHTErPHUPYEMBIX
GyHKIUH: aJAUTUBHOCTh UHTErpaja Mo OTpe3KaM, JIMEHHOCTh WHTETrpasia, UHTErPUPYEMOCTb
npou3BefeHuss  (QYHKIMHA, HMHTEIPUPYEMOCTb  MOJIYJS  MHTErpUpyeMoil  (QyHKUuH,
MHTETPUPOBAHUE HEPABEHCTB, Teopema O cpeaHeM. CBOWCTBA HMHTErpaja ¢ IMEPEMEHHBIM
BEPXHUM TIpeleJOM — HENpepbIBHOCT, Aupdepenuupyemocts. Popmyna HproToHa—
Jleitoauma. aTErpipoBaHue MOICTAHOBKOM M T10 YaCTSM B ONPEACICHHOM HUHTETpAJIE.



I'eomeTprueckue NPUIOKEHUS ONPENEICHHOIO MHTErpajga — IUIOiaab KPUBOJMHEHHOU
Tparneruu, 00beM Tella BpallleHus, JUIMHA KPUBOH, TUIOIIAAb TOBEPXHOCTH BPALICHUS.
HecoOcTBenHbIit MHTErpan (ciaydaid HEOTrPAaHHMYCHHOW (GYHKIMHM M CIIydall OECKOHEYHOTO
npoMexyTka uHTerpuposanusi). Kpurepuit Komm cxomumoctu murerpana. MHrerpaisl oT
3HAKONOCTOAHHBIX (yHKUMHA. [Ipu3Haku cxonumocTt. VHTErpajibl OT 3HAKONEPEMEHHbIX
(GYHKIMN: CXOAMMOCTD M a0COTIOTHASA CXOAUMOCTb. [Ipu3naku upuxie u AGerns CXOAuMOCTH
UHTETPaJIOB.

Tema 13. YUucaoBblie psibl

Uucnoseie psiabl. Kputepuit Ko cxonumocTu psia. 3HaKOMOCTOSTHHBIE PSAbl: MPU3HAKU
CpaBHEHHs CXOAMMOCTH, mpu3zHaku Jlamambepa u Komm, HHTErpaapHbli NpU3HAK.
3HAaKONEPEMEHHbIE PsI/Ibl: CXOAUMOCTh U a0CONIOTHasA cxoxumocts. [IpusHaku [upuxie u
Abens. HezaBucMMOCTH CyMMBI aOCOJIIOTHO CXOJSILNETrOoCsl psfa OT IMOPSJKA ClIaraeMbIX.
Teopema Pumana o nepectaHOBKE YJIEHOB CXOASIIET0OCs, HO HE aOCOIIOTHO CXOSIErocs psiia
(6e3 mokazarenbcTBa). [IponsBeneHne abCOMOTHO CXOASIIUXCS PSAIOB.

Tema 14. ®yHKIHOHAJIBbHBIC NTOCIEI0BATEILHOCTH H PSAABI

PaBHOMepHAss cXOAMMOCTh (DYHKIIMOHAIBHBIX TOCIEAOBaTeNIbHOCTEH 1 psamoB. Kpurepwuii
Komm paBHoMepHoil cxomumoctu. IlpusHak BeliepmTpacca paBHOMEPHOM CXOAMMOCTH
(GYHKIMOHATBHBIX PANOB. HenmpepbIBHOCTP CyMMBI PaBHOMEPHO CXOSILIErocs psga u3
HenpepbIBHBIX  (QyHKuud. IlowrenHoe  uHTerpupoBanue U auddepeHurpoBaHue
(GYHKIMOHATBHBIX MOCeoBaTenbHOCTEN U psinoB. [Ipusnaku Jupuxie u Adens.

CrenenHble psiipl ¢ KOMIUIEKCHBIMM uieHamu. [lepBast teopema AbGens. Kpyr u panuyc
CXOJMMOCTH. XapaKTep CXOAUMOCTH CTEIIEHHOTO psija B Kpyre cxoaumoctu. Popmyna Komm—
Anamapa nus paguyca CXOAMMOCTH. HenmpepblBHOCTB CyMMBI KOMIUIEKCHOI'O CTEIIEHHOTO
psnaa.

CreneHHple psabpl € JEHCTBUTENBbHBIMU wieHaMu. CoXpaHEHHME paauyca CXOAMMOCTH
CTENIEHHOTO psila IpU MOWIEHHOM JU(P(GEepeHIUPOBAaHUM W UHTETPUPOBAHUU  PpAJa.
beckoneunast aud@epeHIUpyeMOCTh CyMMbI CTEIIEHHOTO psJia HAa WHTEpBajle CXOJUMOCTH.
EnuncTBeHHOCTD pa3noskeHust PyHKIIMU B CTETIEHHOU psifl, psan Teitnopa. @opmyna Teitnopa
C OCTaTOYHBIM YJIEHOM B MHTerpanbHoi (opme. [Ipumep OeckoHeuHo muddepeHnupyemoit
(GbyHKIMH, HE paslararomeics B CTEeeHHOW psia. Pasmoxkenue B psa Teinopa OCHOBHBIX
3JIEMEHTapHbBIX QYHKIMNA. Pa3noxkeHue B CTEMEHHON psii KOMIJIEKCHO3HAYHOM (PYHKINH e-.
Teopema o0 HesBHOM (yHKUMHM, 33JaHHOM OJHUM ypaBHeHueM. HenpepsiBHO
muddepeHpyemMble 0TOOpaKEHUsI KOHEUHOMEPHBIX MPOCTPAHCTB, UX sikoOuaH. Teopema o
HESBHOM OTOOpakeHHU (O CHUCTeME HEesBHBIX (YHKUUH, 10Ka3aTeIbCTBO HAa YCMOTpPEHUE
nexTopa). JlokanbHast 06paTUMOCTh OTOOPaYKEHHSI C HEHYJIEBBIM SIKOOHAHOM.

DKCcTpeMyMbl PYHKIIMI MHOTHX NTEPEMEHHBIX: HEOOXOIMMOE YCIIOBUE, TOCTATOUYHOE YCIOBHUE.
VYcroBHBIN SKCTpeMyM (YHKIIMM MHOTHUX MEPEMEHHBIX MPU HAJMYUU CBA3EH: UCCIIEeI0BaHNE
npu oMoty ¢pyskuu Jlarpamxka. Heo6xoaumsie ycnoBus. Jlocrarounble ycioBus.

Tema 15. KpaTtnslii unTerpaj Pumana

Cymmbl Pumana u cymmel ap6y. Kpurepun unterpupyemoctu. UHTerpupyeMocts GyHKINH,
HEeNpepbIBHON HAa M3MepuMoM KommakTe. CBoMCTBa MHTErpUPYEeMbIX (DYHKIMN: JIMHEHHOCTD
WHTErpana, aJJuTUBHOCTb HWHTErpajga IO MHOXECTBaM, WHTETPUPOBAHHE HEPABEHCTB,
TEOPEMBI O CPEIHEM, HENPEPHIBHOCTH MHTErpajga IO MHOXeCTBY. CBeAEHHME KPAaTHOTO
MHTErpaya K IOBTOPHOMY.

I'eomeTpuueckuii cMbIC MOJYJsl M 3HaKa sSKOOMaHa OTOOpaKeHHsI KOHEYHOMEPHBIX
(n1ByMepHBIX) mpocTpaHcTB. TeopemMa O 3aMeHe NEpPEMEHHBIX B KPAaTHOM MHTErpaie
(1oKa3aTeNbCTBO HA YCMOTPEHHE JIEKTOPA).



4. OLIEHOYHBIE CPEJICTBA M TIPUMEPHI 3AJJAHUHN [1J OILIEHKH
PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

4.1 Texkymuuii KOHTPOJIb

TGKYH_[I/II;'I KOHTPOJIb COCTOUT U3 IMUCbMCHHBIX JOMAIITHUX 3aI[aHPII>'I 1 KOHTPOJIbHBIX pa60T, BO
BpEMs KOTOPBIX HCO6XOI[I/IMO PCIINTL HECKOJIBKO 3ala4 U OTBECTHUTH HA BOIIPOCHI. HpI/IMepBI
3a/IaHM IpeICTaBIEHBI B pasjaene 4.3.

4.2 IIpomMe:xyTOYHASI ATTECTALUSA

CryzaeHTtaM, HAOPABIIUM JJOCTATOYHBIC JJIS YAOBJICTBOPUTEIILHOM OIICHKH OAJUTbI 38 TEKYIIHUI
KOHTPOJIb, OIICHKA 32 TUCLUILTMHY BBICTABIISICTCS PABHOM OICHKE 3a TEKYIIHid KOHTPOJIb (CM.
m. 4.1).

CryaeHTaM, MOJYYHMBIIMM HEYAOBJICTBOPUTEIBHYIO OIIGHKY II0 pPE3yJibTaraM TEKYILIEero
KOHTPOJIS, HEOOXOMMO TI0 COTJIACOBAHMIO C TPEMoAaBaTeeM CaaTh OJWH HIIA HECKOJIBKO
KOMITIOHEHTOB TEKYIIEro KOHTpois. [IpemonmaBaresib BIpaBe NPEATIOKUTh CTyICHTaM
BBINIOJIHUTE 3aJlaHUEe, HE TMOBTOPSIONICE 3aJaHHe TEKYIIEro KOHTPOJsl, HO MPOBEpSIOIIee
AHAJIOTUYHBIC 3HAHUS, YMEHHSI U HABBIKH.

4.3 Ilpumepsnl 3a1aHu i
IIpumepsl 3aJaHuil 1JI51 TEKYIET0 KOHTPOJS U MPOMEXKYTOYHOI aTTecTAlMU

1. Ilycts X, Y — HemycThle 4rcaoBble MHOXecTBa, npudeM inf X > supY. Moryr mu X u 'Y
nepeceKaTbesi?

2. BepHo 11, 4TO mepecedyeHre 3JIEMEHTOB [TPOU3BOJIBHON BIOKEHHOW CHUCTEMbI 3aMKHYTBIX
MHOYECTB HE MyCTO?

3. CdopmynupoBaTe B MOJOXKHUTEIBHOH (hopMe: a) mocienoBaTelbHOCTh HE SBISETCA
OTpaHMUYEHHOM; 0) YUCIIO a HE ABJSAETCS MPEIESIOM MOCIEI0BATEIbHOCTH.

4. Jloka3aTb, YTO M3 CXOJMMOCTH IIOCJIEIOBATEIBHOCTH {an}cieayeT CXOAMMOCTb
nocJeioBaTeabHOCTH {|an|}. BepHo i1 oOpaTHOE yTBEpKAeHHE?

5. Ilycrs{an} - cxomsamascs INOCJeZOBATEJIBHOCTL. fBiseTca Ju
cxozsmercs nmocyiefoBaTeNbHOCTD {an+l —an}?

6. [1ycTh mocnenoBaTeabHOCTh {an} CXOAUTCS, a MOCIE0BaTeNbHOCTh {bn} pacxoautcs. Uro
MO’KHO CKa3aTh O CXOJUMOCTH TIOCTIeI0BaTeNbHOCTEH {an + bn}, {anbn}?

7. IIycTs lim n—< anbn = 0. CaexzyeT U OTCIOZa, UTO UJIHU 1lim n— an
=0, uau lim n—oo bn = 07?

8. Ioxa3aTh,UTO €CJIM an — + © OIpu n —> ©, TO IOCJELOBaATEJbHOCTD
OOCTUTAEeT CBOEH TOUHOM HMMXHEM rpaHu (T.e. Imin{an}).

9. Jlokasatb, 4TO €Clii TIOCIIEeI0BAaTEIbHOCTh {an} HEOrpaHUYEHa, TO CYIIECTBYET OECKOHEYHO
OoubIIast MOAIOCIeI0BaTeNbHOCTD {ank}.

10.  [okazatb, 4YTO €CIM  HEKOTOpas  MOJINOCIEIOBATEIbHOCTh  MOHOTOHHOM
IIOCJIEI0BATEIBHOCTH OTPAaHUYEHA, TO U caMa I0CJIEe10BaTEIbHOCTh OIPaHUYEHA.

11. IlocTpouThs mpUMeEp TMOCIENOBATEILHOCTH, KOTOPas a) HE UMEET KOHEUHBIX YaCTHYHBIX
npenenoB; 0) MMeeT EeAMHCTBEHHbIM KOHEUHBI YaCTHYHBIA Mpenen, HO He SBIseTcs
CXOJSIIIIEHNCS.

12. BepHO 11, YTO MHOXECTBO YAaCTUYHBIX IPEAEIOB MPOU3BOJBHON MOCIEN0BATEIBHOCTH
{an} sBAsIeTCS 0OBbENMHEHNEM MHOXKECTB YaCTHYHBIX MPEIEIOB MOCie0BaTeIbHOCTEeN {a2n}
u {a2n+1} cooTBeTCTBEHHO?

13. [loka3arb, dYTO OO0 MHOTOYJIEH HEUYCTHOM CTEICHH HWMEET XOTA OBl OJHUH
JENCTBUTEIIbHBINA KOPEHD.

14. MOXHO 7T TIOCTPOUTH HEMPEPHIBHOE B3aWMMHO OJHO3HAYHOE OTOOpaKEHHUE WHTEpBajia



(0,1) na orpesox [0,1]?

15. IlpuBectn mpumep >JIEMEHTApHON (YHKIMHU, OOJNACTh OIpeNeNeHUs] KOTOpOHl ecTh
33JJaHHOE€ KOHEYHOE MHOYKECTBO.

16. Jloxa3zath, uTO eciau HempepsiBHas Ha R Qynkuus f mmeer 1Be paszauyuHbIe TOYKU
JIOKQJIBHOTO MaKCUMyMa, TO MEXAY HUMH €CTh TOYKA JIOKAJIbBHOIO MUHUMYMa.

17. MoxeT 1 Iipu 3aMeHe MapaMeTpa Ha TJ1aIKOi apaMeTpru30BaHHON KpUBOM 0co0ast Touka
NePEXOAUTh B HEOCOOYI0?

IIpumepsnl OMJ1€TOB /AJ151 NIPOBEPKHU TEOPEeTHUYECKUX 3HAHUM

1. buner Nel

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

0) Teopema Posis.

2. buner No2

a) OueHka npupamieHus BEeKTop-QyHKIH Yepe3 MPOU3BOIHYIO.

6) OrpannueHHOCTH (PYHKIIUH, HETIPEPBIBHOM HA OTPE3KE, U JOCTIKUMOCTH (TOUHBIX ) BEpXHEH
Y HWDKHEH TpaHen.

5. YYEBHO-METOAWYECKOE MU HWH®OPMALUWOHHOE OBECIIEYEHUE
JAUCHUIIJIMHBI

5.1 JIuteparypa

1. IInortnukoBa, E. I'. Maremarudyeckuii aHanu3 A SKOHOMUYECKOro OakanmaBpHara :
y4ueOHUK U npakTukyMm Juist By30B / E. I'. I[InoraukoBa. — Mocksa : U3narensctBo FOpaiiT,
2025.

2. KeitmanoB, A. M. Marematuyeckuii aHainu3 : yaeOHoe mocooue 1iyist OakanaBpoB / A. M.
KsirmanoB. — Mocksa : M3natensctBo FOpaiit, 2025.

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

6. JUHEH3MOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE
OBECIIEYEHHE

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

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

Oducnuerii naket Libre Office, Okular PDF Reader, 7-Zip Apxusarop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bekropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buaeopenaxrop,
Audacity Aymuopenaktop, VLC Meaunamneep, Thunderbird ITourossiii knuent, Flameshot
Coznanue CKpUHIIOTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

VYyebHast ayauTopus IS TPOBEICHHSI 3aHITHH JIEKIIMOHHOTO THIA, OCHAIICHHAS
MYJbTUMEIUHHBIM 000py/IOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH MM CO CTeHaMHu C
MapKEPHBIM ITOKPBITHEM.

VYuebHas ayauTopusi JUId TPOBENCHHsS 3aHATHH CEMHUHApCKOTO THIA, OCHAIICHHas
MyJIbTUMEIUIHBIM 000py/J0BaHUEM, Y4eOHOHl MeOenblo, JTOCKOM WM CO CTEHaMHU C
MapKepHBIM TOKPBITHEM.

AyauTtopus (KOBOPKHHT) JUIsl CAaMOCTOSATEIbHONW pabOThI, OCHAIICHHAs y4eOHOW MeOelbio,
HOYTOyKaMH.


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

MarepuaabHO-TEXHHUECKOE 00ECIIEUCHHE ayIMTOPHIA TPEACTaBICHO Ha O(UIIHATLHOM caiiTe
https://bbask.ru/sveden/objects/.
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