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1. AHHOTAIUA JTUCIUITJIMHBI

B kypce «MaremaTuueckuii aHaiM3» U3y4dalOTCd  OCHOBOIMOJArarolue  IMOHSATHS
MaTeMaTHYeCKOro  aHanu3a (QyHKIUH OJHOW TNEepeMeHHOW Takue, Kak Mpenen
MOCIIEI0BATEIBHOCTH, MpeAes GYHKIUU B TOYKE U HETIPEPHIBHOCTH (DYHKIIMU B TOUKE.
OCHOBHBIM ~ YTBEP)KACHHEM TEOPUHM JCHCTBUTEILHOTO YHCIAa SBISETCSA TeopeMa O
CYILLIECTBOBAHUM TOYHOM BepXHEH (HMXKHEH) rpaHyd OrpaHMYEHHOT0 MHOXKecTBa. M3ydarorcs
CBOWCTBA CXOJSIIUXCSA YHCIOBBIX TOCIE0BATEIILHOCTEH U MOCIEI0BATEIbHOCTEH, MMEIOLITIX
npenen. Pasgen 3akaHumBaercss u3ydyeHueM Kputepus Kol cXOAMMOCTH UHMCIOBOM
nocjenoBarenbHOCTH. MccnenyroTess cBOMCTBa (PyHKIUMI, HMMEIOIIMX Tpenen B TOUKeE,
HENpPEephIBHBIX B TOYKE M HEMPEphIBHBIX Ha OTpe3ke. M3ydarorcs cBolicTBa (DyHKIUH,
MMEIOIIMX B TOYKE MPOU3BOAHYIO (auddepeHunpyempie B TOUKe PyHKIUN) U TPOU3BOJHBIE
BBICIIUX MOPSAKOB. B yacTHOCTH, u3yuatoTcst hopmyibl Teinopa ¢ 0CTaTOYHBIMU YJIEHAMH B
¢dopme Jlarpanxka u Ileano. DTu cBeJeHHS NMPUMEHSIOTCS K HCCIEAOBAHUIO (PYHKIUH U K
W3YYCHHIO BEKTOPHBIX (pyHKuMi (d1memeHThl nuddepeHmanbHoil reomerpun). M3yuaercs
MHTETPAIbHOE UCYHUCIICHNUE — HEOIPEIeICHHBIN HHTETPaJl.

2. INTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA JUCIUIIJIMHbI

Lenpto auCUMIUIMHBL siBisieTcss (opMupoBaHue 0a30BBIX 3HAHUNH IO MaTEMaTHYECKOMY
aHaJIM3Y AJIs JAJbHEHIIEro MCIOJb30BaHUs B APYTUX 00JACTIX MAaTEMaTHUYECKOrO 3HAHUS U
JUCLUIUIMHAX C €CTECTBEHHOHAYUYHBIM COJEp)KaHUeM; (OpPMUpPOBaAHME MaTeMaTHYecKOn
KYJIbTYPBI, UCCIIEIOBATEIBCKIX HABBIKOB M CIOCOOHOCTH MPUMEHSTDH 3HAHHS HA MPAKTHKE.

B cnydae ycnemHoro ocBoeHust Kypca CTyA€HThI OyayT:

3HATh

- OCHOBHBIE CBOMCTBa IpEJENIOB MOCEI0BATENbHOCTEH U (PYHKIUI AeHCTBUTEIBHOTO
NEPEMEHHOI0, MPOU3BOAHOM, auddepeHnnana, HEONPENEICHHOT0 HHTErpaa;
CBOMCTBa (PyHKIIMI, HENPEPHIBHBIX HA OTPE3KE;

- OCHOBHbBIE «3aMedaTelbHbIe Mpenenbh, Ta0IuyHble (GOPMYIbI IS MPOU3BOJAHBIX U
HEOINpEAENEeHHbIX  UHTErpajioB, (QopMyibl  aAuPepeHIupoBaHus, OCHOBHBIE
pas3NoKeHus dJeMEeHTapHbIX QyHKLuH no Gpopmyne Telnopa;

- OcHOBHbIE (hopMyJIbl T PepeHInanbHON TEOMETPUN.

- 3aIKCBIBATH BBICKA3BIBAHMS MPH ITOMOIIH JIOTHYECKUX CHMBOJIOB;

- BBIUMCIATH MpeJeNibl  IOCIeAOBaTeNbHOCTE M (QYHKUMH  JeHCTBUTEIBHOTO
IIEPEMEHHOTO;

- BBIUUCIIATH IPOMU3BOJHBIC 3JEMEHTApHBIX (QYHKLUH, pacKiaabIBaTh 3J€MEHTapHbIE
¢bynknuu no ¢opmyne Teinopa; BBIYHCIATH Npenenbl QYHKIUN C NMPUMEHEHHEM
¢dopmynsl Teitnopa u npasuna Jlonurans;

- crpouthb Tpaduku GYHKIUH C NPUMEHEHHEM IEpBOM M BTOPOMl MPOU3BOJIHBIX;
UCCclieIoBaTh (PYHKIIUK HA JIOKAJIbHBIA SKCTPEMYM, a TaK)Ke HAXOIUTh UX HauOoJblIee
Y HaVMEHbIIIEe 3HAYCHMsI Ha IPOMEXKYTKAX;

- BBIYMCIIATH KPUBU3HY IUIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

BJIaJ1E€Th

- NPEAMETHBIM S3bIKOM KJIACCUYECKOTO0 MaTEMATHYECKOI0 aHAJIN3a, TPUMEHSIEMBIM TIpU
IIOCTPOCHHUH TEOPUU MPELEIIOB;

- anmapaToM TEOpUH MpeenoB, MU (epeHIHaTbHOIO U UHTETPaIbHOTO UCUUCICHHS
JUIS peIlieHus] Pa3IMYHBIX 33/a4, BO3HUKAIOLIUX B (pU3HKE, TEXHUKE, SKOHOMHUKE U
JOPYTUX NPUKIJIATHBIX IUCHUIUIMHAX.



Z[I/ICI_[I/IHJ'II/IHa HaITpaBJICHA Ha Pa3BUTHUC CIICAYIOIIUX KOMIICTCHIIMN U UX HHAUKATOPOB:

Kon DopmynupoBKa KOMIIETEHIIMU W/WIIK €€ UHUKaTopa (OB)

KOMIIETeH

11707

OIIK-1. CnocobeH pemath npogeccuoHaJIbHbIE 321244 HA OCHOBE 3HAHMH (HA
MPOMEKYTOYHOM YPOBHE) IKOHOMMYECKOH, OPraHU3aIMOHHON U
yIpaBJieHYeCKOi Teopumn

OIIK-1-1. | 3HaeT OCHOBBHI MaTeMaTHYECKOM, S KOHOMHUYECKOM, COIMANILHON U
YIPaBICHUYECKON TEOPUHU U HUCTIOIB3YET 3HAHUS JJIsl PEIICHUS
npodeccuoHaNbHBIX 3a7a4

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

OIIK-1-3. [ IIpumeHsieT MHCTpYMEHTapHil SKOHOMHUKO-MaTEMaTHUYECKOT0 MOJICTTUPOBAHUS
JUTSI TIOCTAHOBKH U PEIICHUs TPOPECCUOHATBHBIX 3a/1a4 BBISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH U OMTUMHU3AIMHU JESITEIbHOCTH 00bEKTa
yIpaBiIeHUS

3. COJEP KAHHUE U CTPYKTYPA JTUCIUIIVINHBI

TpyaoeMKocTh (4ac.) o BU1aM YYEOHBIX 3aHITHH
HasBanue Bcero
pasjiera/TeMBI Hacos KonrtakTHas pabora Camocrosre
JbHAs
Bcero Jlexnnu CEMHHAapbI pabora
ITepBbIit cemecTp
Tema 1.
o 18 12 6 6 6
JlelicTBUTENbHBIC YKCIIa
Tewma 2. Ilpenenst
. |18 10 4 6 8
MIOCJIEI0BATEIBLHOCTEN
Tema 3. Ilpenen u
HENPEPBIBHOCTh
PEPLIBHOCT 14 8 4 4 6
GbyHKIU oHON
IEpEMEHHOMN
Tema 4. IIpousBogHas
PR3Oz 20 12 6 6 8
U €€ IPUMEHEHHE




Tema 5. KoMmIiuiekcHbIe
qucia

18

12

Tema 6.
[TepBooOpaznas u
HEOIpeIeTICHHbIN
UHTEerpa

20

12

Hroro

108

66

32

34

42

Bropoii cemecTp

Tema 7. ToueuHnoe n—
MEpHOE MPOCTPAHCTBO

17

Tewma 8. [Ipenen
YHCIIOBOH (PyHKIIUM
HECKOJIbKUX
MIEPEMEHHBIX

17

Tema 9.
HenpepsiBHOCTB
(GYHKIMU HECKOIBKHX
IIEPEMEHHBIX

17

Tema 10. Yactable
MIPOU3BOTHBIC

15

Tema 11. Mepa
Kopnana

15

Tewma 12.
OnpeneneHHbIf
nHTerpan Pumana

17

Tema 13. YucnoBsie
PAIBI

17

Tema 14.
OyHKIMOHAJIBHbIE
IMOCJIEIOBATEILHOCTH 1
pAIBI

17

Tewma 15. KpaTHbrit
uHrerpai Pumana

12

Hroro

144

64

32

32

80

Bcero

252

130

64

66

122




Tema 1. JleiicTBUTEIbLHBIE YHCJIA

OTHOLIEHUST HEPAaBEHCTBA MEXAYy JACUCTBUTENbHBIMU uuciaMu. IlpuHuun Apxumena.
II10THOCT MHOKECTBA PALMOHAIBHBIX YUCEN BO MHOXXECTBE JACUCTBUTEIBHBIX YHCEIL
Teopema 0 CylIeCTBOBAaHMM M €AMHCTBEHHOCTH TOYHOW BEpXHEH I'paHu (BEpXHEH TIpaHHU)
[TouHOW HMKHEW T'paHW (HWKHEW T'paHHW)| YMCIOBOTO MHOXKECTBA, OTPAHUYEHHOTO CBEPXY
[cHU3Yy]. ApudmMernyeckue onepanuu ¢ JeHCTBUTENbHBIME YrciaamMu. CIETHOCTh MHOKECTBA
PalMOHAJIBHBIX YUCEJI, HECUETHOCTh MHOXKECTBA JCHCTBUTEIBHBIX YHCEIL.

Tema 2. IIpenensl nmocjieaoBaTeJbHOCTEH

IIpenen 4uciIoBOM NOCIENOBAaTENBHOCTH. ENMHCTBEHHOCTH npenena. beckoHeuHo Mainble
IIOCJIEZI0BATENBHOCTH U MX cBOMcCTBA. CBOWCTBA NpEENOB, CBA3aHHBIE C HEPABEHCTBaMHU.
Apudmernueckue onepauuud  CO  CXOASIIUMHCA  IOCIEA0BAaTEIbHOCTAMH. Teopema
Beitepmrpacca o mpezaeiie MOHOTOHHOU TtocnenoBarensHocTd. HYucno e. Teopema Kanropa

0 BJIOXKEHHBIX OTpe3Kax. beckoHeuHo 0oJibIINe MOC/Ie0BAaTEIbHOCTH U X CBOMCTBA.
[ToanocnenoBaTebHOCTH, YACTUYHBIE INPEAENbl. BEpXHHMI M HMKHMM INPEAENbl YUCIOBOU
nocienosarenbHocTu. Teopema bonbrano—Belepmrpacca. Kpurepuii Komm cxopumoctu
YHUCJIOBOM ITOCJIEI0BATEIBbHOCTH.

Tema 3. Ilpeaes u HenpepbIBHOCTH (PYHKIUI OJHOM IepeMeHHOM

[Ipenen ¢pynkuuu ogHOM nepemerHo. OnpeneneHus: B TEPMUHAX MOCIEA0BaTeIbHOCTEHN (110
I'eiine) u B TepMuHax okpectHoctel (o Komn), ux sxBuBasieHTHOCTb. CBOMCTBa MpesienoB
¢bynkuuu. Pasnuaneie Tumel npeaeno. Kpurepuit Komm cyriecTBoBaHNs KOHEYHOTO Mpeesia
¢yukuun. Teopema o0 3amMeHe IepeMeHHOM moJ 3HakoM mpezaena. CyliecTBOBaHUE
OJTHOCTOPOHHUX IPEAETIOB Y MOHOTOHHON (DYHKIIWH.

HenpepbiBHOCTh (pyHKIIMM B Touke. CBoicTBa HempepbIBHBIX (yHKIMH. OnHOCTOPOHHSSA
HEeNpepbIBHOCTh. HenpepbIBHOCTE clioykHOW (yHKIMU. TOUKM pa3peiBa, MX KIacCHU(pUKAIMSL.
Pa3pbIBbI MOHOTOHHBIX (DYHKIIHUI.

CpolicTBa (QYHKIMI, HENpPEpBIBHBIX HA OTPE3KE, OIPAaHUYEHHOCTb, JOCTHKEHHME TOYHBIX
BEPXHEH M HWIKHEH TIpaHel, paBHOMEpPHAs HENPEPBIBHOCTb. TeopemMa O MPOMEXKYTOUHBIX
3HAUEHUSAX HempepelBHONM (¢yHKIuM. Teopema 00 oOpaTHoi ¢yHKuMu. PaBHOMepHas
HENpepeIBHOCTH U TeopeMa KanTopa.

HenpepriBHOCTE 351eMeHTapHbIX QyHKINN. 3aMedaTeabHble MPeieibl, CICACTBUS U3 HUX.
CpaBHeHue Benu4YuH (CUMBOIIHI 0, O, ~).

Tema 4. IIpousBonHasi M ee NpUMeHeHHe

ITpouzBosHas ¢pyHKIMHU O1HOM TepeMeHHoi. OTHOCTOpOHHNE TPOU3BOIHBIE. HerpepbhIBHOCTH
¢byHkuuy, wumeroulel npousBogHyl. Juddepenuupyemoct  QyHKIMM B TOUKE,
middepennman. ['eomerpuueckuil cMbIci Mpou3BoAHON M nuddepennuana. [IpousBoanas
CYMMBbI, NPOU3BENEHUS M YacTHOro JBYX (QyHkiui. [IpousBonmHas cinoxHOW (yHKUIUU.
[TpousBonnas oOparHoii pyHkiun. [IponsBoanble 3eMeHTapHbIX GyHKIMNA. THBapuaHTHOCTD
dhopmel muddepennrania OTHOCUTETEHO 3aMEHBI TIEPEMEHHOM.

[TpouzBoaHbIe BeICIINX TOPsIKOB. Popmyna JleiOHuIa A n-i Nporu3BOAHON IPOU3BEACHUS.
Huddepenunan sroporo nopsaka. OTCyTcTBHE HHBAPHUAHTHOCTH €ro ()OPMbl OTHOCUTEIBHO
3aMeHbl iepeMeHHoM. Jlnddepennnanst BRICIINX MOPSAIKOB.

Teopema depma (HEOOXOIUMOE YCIOBHE JIOKAIBHOTO JKCTpeMyma). Teopembl 0 cpenHeM
Ponns, Jlarpamxka, Komm. ®@opmyna Teiinopa ¢ octaTouHbiM wieHOM B ¢opmax Ileano u
Jlarpanxa. IlpaBuno JlonuTanst st packpbiTusi HeonpenenenHoctet Buga 0/0. Ipasumiio
JlonuTans Uist pacKphITUS. HEOIPEAECTICHHOCTEN BUIa 00/c0.

[Ipumenenue mpous3BOIHOM K wHccinenoBaHuio (yHkuuid. HeoOxomumble ycnoBus u
JOCTaTOYHBIE YCJIOBHSI MOHOTOHHOCTH, JOCTaTOYHBIE YCJIOBHUS JIOKAIBHOI'O JKCTPEMYyMa B
TepMHHAaX MepBOH MPOU3BOAHOM. JloCTaTOUHBIE YCIOBUS JOKAILHOTO AKCTPEMyMa B TEPMHUHAX
BTOPOW M BBICIIMX MPOU3BOAHBIX. BrImykiocTs, Touku neperunba. Ilocrpoenue rpaduxos



(GYHKIMH — acHMOTOTHI, MCCIEJOBAHUE MHTEPBAJIOB MOHOTOHHOCTH U TOYEK JIOKAJIBLHOIO
9KCTPEMYMA, MHTEPBAJIOB BBIIYKJIOCTH U TOUEK IIeperuoa.

Tema 5. KommiexkcHble yuciia

KomrnekcHbie yncina. Moayib U apryMeHT, TpUroHoMeTpudeckas Gopma. Apudmernyeckue
Ollepaluu C KOMIUICKCHbIMU uuciaMu. MHdopmanus o0 OCHOBHOW Teopeme airedphl.
Paznoxenne MHOrowieHa ¢ KOMIUIEKCHBIMU KO3(duumeHTaMn Ha JTUHEWHBIE MHOMKHUTEIH.
PaznoxeHnne MHorowieHa ¢ JAEHCTBUTEIbHBIMM KO3(D(UIMEHTaMU Ha JIMHEHHblE U
HEMPHUBOIUMBIC KBAJIPATUIHBIC MHOXKUTENN. PaznoskeHne npaBmiIbHON palliOHALHOM IpOOH
B CYMMY MPOCTEHIITNX JIPOOEH.

Tema 6. IlepBooOpa3Has n HeonpeaeIeHHbII HHTErPaJl

JIMHEHOCTh HEOIPEAEICHHOIO0 MHTErpana, MHTErPUPOBAHUE IMOACTAHOBKOM M IO YacCTsM.
WuTerpupoBanue  panuoHaIbHBIX  (QyHKUUH. OCHOBHBIE MPHEMbl HMHTETPUPOBAHUS
UppalMOHAIbHBIX U TPAHCLIEHACHTHBIX (DYHKIIHIA.

Tema 7. ToueuyHoe n—MepHOE MPOCTPAHCTBO

Paccrosue mexy Toukamu, ero cBorcTsa. [Ipener nociaen0BaTeIbHOCTH TOYEK B N—-MEPHOM
€BKJINJIOBOM IIpocTpaHcTBe. Teopema bonbnano—Benepmrpacca n  kpurepuit  Komm
CXOAMMOCTH IIOCJIEIOBAaTEILHOCTH. BHYTpeHHME, NpelenbHbIEC, W30JUPOBAHHBIE TOYKHU
MHOKECTBA, TOYKU NPUKOCHOBEHUS. OTKPBITBIE W 3aMKHYTblE MHOXXECTBA, UX CBOMCTBA.
BHyTpeHHOCTb, 3aMbIKaHNE U TPAaHMIIA MHOYKECTBA.

Tema 8. IIpenen unc/i0Boil PyHKIHN HECKOJIbKHMX IepeMeHHbIX

OmnpeneneHuss B TepMUHAX OKPECTHOCTEHM M B TEpPMHHAax mocienoBaTesbHOcTel. [Ipemen
¢byHkumu o MHOKecTBY. IIpenenst no HanpasienusM. [loBropasie npeaenst. MccnenoBanne
npeena QyHKLIUY IByX IEPEMEHHBIX IPU IOMOLIH [IEPeXoa K MOJISAPHBIM KOOPAUHATAM.
Tema 9. HenpepbiBHOCTD GyHKIIMH HECKOJIBKHUX MePEeMEHHBIX

HenpepbiBHOCTh 110 MHOeCTBY. HenpepbiBHOCTH croxkHOU (hyHKIMHM. CBOMCTBAa (QpyHKLUHA,
HENpPEPBIBHBIX Ha KOMIIAKTE — OTPaHUYEHHOCTb, JOCTHXKUMOCTh (TOYHBIX) HIDKHEH U
BEPXHEH TpaHEl, paBHOMEpHAs HENPEpPBIBHOCTb. TeopeMa O MpPOMEXYTOUHBIX 3HAYEHHAX
(GyHKIIMY, HETIPEPHIBHOM B 00J1aCTH.

Tema 10. YacTHble NPpON3BOAHBIC

YactHple MNpou3BOJAHBIE (PYHKIIMM HECKOJBKMX HepeMeHHBIX. Juddepenmupyemocts
(YHKIIMHM HECKOJIbKUX MEepeMEeHHbIX B Touke, auddepenunan. HeoOxomaumble yciaoBus
mudpepeHIpyeMOoCTH, JIOCTaTOYHBIE YCIIOBHS mudpepeHIpyeMOCTH.
Huddepenunpyemocts cinoxHoil ¢yHkuuu. MHBapuaHTHOCTE (QopMmbl TuddepeHimana
OTHOCUTENIbHO 3aMEHbl IE€pEeMEHHbIX. ['pajiueHT, €ero He3aBUCHUMOCTb OT BbIOOpa
MIPSIMOYTOJIBHOM CUCTEMBI KOOpAMHAT. [Ipon3BoaHas 110 HAaNpaBJICHHUIO.

YacTHple DNPOMU3BOAHBIE BBICIIMX TMOPAAKOB. HE3aBUCMMOCTh CMEIIAHHOW YaCTHOU
NpOU3BOHON OT mopsiaka audpdepenuupoBanus. [uddepeHiuansl BBHICIIUX MOPSIKOB,
OTCYTCTBHE HMHBApUAHTHOCTU UX (OPMBI OTHOCHUTEIHHO 3aMEHbI IepeMeHHbIX. Dopmyna
Telinopa s GQyHKIMI HECKOIBKUX MEPEMEHHBIX C OCTATOUHBIM WIEHOM B opmax Jlarpanxa
u IleaHo.

Tema 11. Mepa Kopaana

Mepa JKopmama B n—MepHOM €BKJIMJOBOM HpocTpaHCTBe. Kputepuii u3MeprMOCTH.
W3mepuMocTh 0OBEIMHEHHS, TIEPEeceUeHs] U Pa3HOCTH M3MEPUMBIX MHOXKecTB. KoHeunas
aaIUTUBHOCTB Mepbl JKopiaHa.

Tema 12. Onpenenennnbiii uHTerpaja Pumana

Cymmbl  Pumana, cymmbl [lapOy, Kpurtepuil uHTerpupyemoctu. MHTErpupyemMocThb
HENpepbIBHON (YHKINHU, UHTETPUPYEMOCTh MOHOTOHHOH (DYHKITUH, HHTETPUPYEMOCTH Orpa-
HUYEHHONM (YHKIMU C KOHEYHBIM YHUCIOM TOueK paspbiBa. CBOICTBA HHTETPUPYEMBIX
(GYHKUMA: aJIUTUBHOCTh MHTETpaja Mo OTPe3KaM, JTMEHHOCTh UHTErpasia, HHTErPUPYEMOCTh
npou3BefeHnss  QYHKUMH, HMHTEIPUPYEMOCTb  MOJIYJs  HMHTErpupyeMoil  QyHKuuw,



MHTETPUPOBAHUE HEPABEHCTB, TeopeMa O cpenHeM. CBOMCTBa MHTErpajga ¢ INEPEMEHHBIM
BEPXHUM TIpEleJIOM — HENpepbiBHOCTh, auddepenuupyemocts. Dopmyna HproToHa—
Jleii6Huua. IHTerpupoBaHue OJCTaHOBKON U 110 YacTSAM B OIIPEJECIIEHHOM UHTErpae.
['eomeTpuueckue NPUIOKEHUS ONPEAECICHHOIO HMHTErpaja — IUIOAAb KPUBOJIMHEHHOU
Tpaneuuu, 00beM Tella BpallleHus, JUIMHAa KPUBOH, IJI0IIa/(b [IOBEPXHOCTH BPALLICHHSL.
HecoOctBenHbid mHTErpan (Ciy4aid HEOrpaHWYEHHOW (YHKIMHM U CiIydyail OECKOHEYHOTO
npomexxyTka uHTerpuponanus). Kpurepuit Komm cxoxumoctu unrerpana. Murerpanst ot
3HAKONOCTOAHHBIX (yHKIMA. [Ipu3Haku cxomumocTH. MHTErpaibl OoT 3HaKONEPEMEHHBIX
(GYHKIMH: CXOAMMOCTb U a0COTIOTHASA CXOAUMOCTb. [Ipu3naku upuxie u AGeins cXoaAuMOCTH
HMHTErPAJIOB.

Tema 13. YUucsioBblie psijabl

Yucnossle panpl. Kputepuii Komm cxonuMoctu psina. 3HaKONOCTOSIHHBIE PAJbL: IPU3HAKU
CpaBHEHMsI CXOOUMOCTH, mpu3Haku JlamamGepa u Komm, wuHTerpagpHblii NpPU3HAK.
3HAaKONEPEMEHHBIE PSIIbl: CXOAMMOCTh M a0CONIOTHAs cxonuMmocTh. [IpusHaku [upuxie u
Abens. HezaBucMMOCTh CyMMBblI aOCOJIFOTHO CXOJSILErocsl psfa OT IMOPSAJKA CllaraeMblX.
Teopema Pumana o nepecTaHOBKE UIEHOB CXOSIIETOCs, HO HE a0COIIOTHO CXOAAIIErocs psaaa
(6e3 noka3zarenncTBa). [Ipons3BeneHrne aOCOMOTHO CXOSALITUXCS PSIIOB.

Tema 14. @®yHKIHOHAJIbHBIE NTOCI€10BATEILHOCTH M PS/AbI

PaBHOMEpHas cXOAMMOCTh (DYHKIMOHAIBHBIX MOCieoBaTeNbHOCTEH U psanoB. Kpurepuii
Komm paBHOomepHO#l cxomumoctu. [IpusHak BeliepmTpacca paBHOMEPHOW CXOJAMMOCTH
(GYHKIMOHATBHBIX PANOB. HenmpepbIBHOCTP CyMMbI PaBHOMEPHO CXOJSILErocs psjga u3
HenpepbIBHBIX  QyHKuud. IlowreHHoe  wHTerpupoBanue u  auddepeHnrpoBaHue
(GYHKIMOHATBHBIX MTOceoBaTenbHOCTEN U psAnoB. [Ipusnaku Jupuxie u Adens.

Crenennbie psabl ¢ KOMIUIEKCHbIMH uieHamu. llepBasi teopema AOGens. Kpyr u pagmyc
CXOAMMOCTH. XapaKTep CXOAMMOCTH CTENEHHOIO psifia B Kpyre cxoaumoctu. Popmyna Komm—
Anamapa s pagpyca cXoguMoCTH. HenmpepbpIBHOCTH CyMMBI KOMIUIEKCHOTO CTEIIEHHOTO
psna.

CreneHHble psiibl € JEHCTBUTENbHBIMU wieHaMu. CoXpaHEHHME paauyca CXOAMMOCTH
CTEIIEHHOTO psAga MpH MowieHHOM auddepeHunpoBaHMM U HMHTETPUPOBAHUU  psfa.
beckoneunas nuddepeHIpyeMOCTs CyMMBl CTEIIEHHOIO psijia HA UHTEpPBaje CXOJUMOCTH.
EnuHCTBEHHOCTD pa3nioskeHus PyHKIMH B cTENeHHOM psin, psaa Teitnopa. @opmyna Teiinopa
C OCTAaTOYHBIM 4JIEHOM B MHTerpanbHoi (opme. [Ipumep OeckoHeuHo nuddepeHunpyemMon
¢byHKIMH, HEe pasnararouieiics B creneHHOM psj. Pasznoxenue B psn Teinopa OCHOBHBIX
AJIeMEHTapHbIX (PyHKIMNA. PaznokeHue B CTENEHHON psijl KOMINIEKCHO3HAYHON (YHKIIUH €.
Teopema o HesBHOM (QyHKUMHM, 3aJaHHOM OAHMM YypaBHeHUeM. HenpepbBHO
muddepeHrpyeMble 0TOOpakeHNsT KOHEYHOMEPHBIX MPOCTPAHCTB, UX sikoOuaH. Teopema o
HESIBHOM OTOOpaXeHMH (O CHUCTeMe HEsIBHBIX (YHKIIMH, J10Ka3aTeNbCTBO HA YCMOTPEHHE
nektopa). JlokaapHas 00paTUMOCTh OTOOPAKEHHS C HEHYJIEBBIM SIKOOHAHOM.

DKeTpeMyMbl (PyHKIUI MHOTHUX IEPEMEHHBIX: HEOOXOJMMOE YCIIOBHE, T0CTATOYHOE YCIOBHE.
VY cnoBHBIN 3KcTpeMyM (YHKIIMH MHOTHX MEPEMEHHBIX MPU HAJIMYMM CBSA3€H: Hcciael0BaHUE
npu oMoty Gpynkuuu Jlarpanxa. Heooxonumsie ycnoBusi. JloctaTouHble ycIoBUSL.

Tema 15. KpaTubiii uHTerpaa Pumana

Cymmbl Pumana u cymmsl lapOy. Kpurepun unterpupyemoctu. MaTErprpyeMocTh QyHKIUH,
HENpephIBHONW Ha U3MEpPUMOM KommakTe. CBOWCTBa MHTETPUPYEMBIX (YHKIIHMM: JTUHEHHOCTH
UHTErpana, aJJuTUBHOCTb HHTErpaja II0 MHOXECTBAM, WHTETPUPOBAHUE HEPABEHCTB,
TEOPEMBI O CpPEIHEM, HENPEPHIBHOCTh HMHTETpala MO MHOXKecTBY. (CBeleHHE KpaTHOIo
UHTETpaia K IOBTOPHOMY.

I'eomeTpuueckuil cMbpIc MOAYNST M 3HaKa sKoOuMaHa OTOOpaKEHHs KOHEYHOMEPHBIX
(nByMepHBIX) HpocTpaHCTB. TeopeMa O 3aMeHE IIEPEMEHHBIX B KPAaTHOM MHTErpaie
(moka3aTeapCTBO HA YCMOTPEHHE JICKTOPA).



4. OLEHOYHBIE CPEJACTBA W NPUMEPHI 3AJJAHUW JIJIsI OLIEHKH
PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

4.1 Texymmii KOHTPOJIb

Texymmii KOHTPOJIb COCTOUT M3 MHUCbMEHHBIX JOMAIIHUX 33/1aHUil 1 KOHTPOJIBHBIX paboT, BO
BpeMsl KOTOPBIX HEOOXOAWMO PEIIUTh HECKOJBKO 3a/1a4 U OTBETHTH Ha BONPOCHL. [Ipumepsl
3a/IaHH IpeICTaBIEHBI B pasjene 4.3.

4.2 IIpomMe:xxyTOYHASI ATTECTALUSA
[IpomexyTouHas  arrecTalsi OPOBOAMTCA B (GopMe  NUCBMEHHOrO  JK3aMeHa
MIPOJOJKUTENBHOCTHIO 4 aKaJIeMUUYECKUX Yaca.

Ouenka Kpurepuit
5 10 CryneHT npoeMOHCTPUPOBAT BCECTOPOHHUE,
OtnuuHO CUCTEMAaTHU3UpPOBAHHBIC, TTTyOOKHE 3HAHUS U YMEHUE

YBEPEHHO IPUMEHATh UX HA IIPAKTUKE MPH PELICHUU
KOHKPETHBIX 3a/1a4, CBOOOJHOE U Oe3ynpeuHoe
000CHOBaHNE NPUHATHIX PELICHUI

9 CryneHT npoeMOHCTPUPOBAT BCECTOPOHHUE,
CHCTEMATH3MPOBAHHBIC, TJIYOOKHE 3HAHHS U YMEHHE
YBEPEHHO IIPUMEHATH UX HA MPAKTUKE IIPU PELICHUN
KOHKPETHBIX 3a/1a4, MPaBUIbHOE 000CHOBAHNE IPUHATHIX

peleHuni
4 8 CryneHT npoeMOHCTPUPOBAIl BCECTOPOHHHUE,
Xopomo CUCTEMAaTHU3UPOBAaHHbIE, 3HAHUS U YMEHUE PUMEHSAThH UX

Ha MpaKTHKE MPH pelIeHNH KOHKPETHBIX 3a/1a4,
MpaBIWJIbHOE 0OOCHOBAHUE MPUHATHIX PELIEHUH, HO IpU
oopmieHnn paboThl AOMYIIEHa HEKOTOpasi HEOPEKHOCTb,
HE BIIMAIONIEE HA KAUECTBO U3JI0KEHUSI TEOPETHIECKOTO
MaTepHasa 1 npeJCcTaBiIeHue PELIeHUs IPAaKTHUYECKOM
3aJauu

7 CryneHT TBEpAO 3HAET MaTepua, FPaMOTHO U IO CYILECTBY
U3JIaraeT ero, yMeeT IPUMEHATH NIOJyUYEHHbIEC 3HaHUS Ha
MpaKTUKE, HO JOMYCKAeT B OTBETE HA TEOPETHUECKHE
BOIIPOCHI HEKOTOPYIO HETIOIIHOTY, KOTOPYIO MOXKET
YCTpaHUTH C MIOMOIIBIO JOIIOJHUTEIIBHBIX BOIIPOCOB

npenojaBaTesns
3 6 CryzneHT 3HaeT OCHOBHOM Marepuai, TpaMOTHO U 10
Y 10BIETBOPUTENBHO CYILLECTBY M3JIaraeT €ro, yMeeT IPUMEHATh NI0JyUYEHHbIE

3HaHUA Ha IMPAKTHUKE, HO JOITYCKACT B OTBECTC UJIN B
peIICHUHN 3a1a9 HCKOTOPBIC HCTOUYHOCTHU, KOTOPBIC MOKET
YCTPAHUTDH C IIOMOIIBIO JOIMOJIHUTEIIBHBIX BOIIPOCOB
npenoaaBaTeiid




5 CtTyzeHT 3HaeT OCHOBHOM MaTepual, 1o CyLIeCTBY HU3Jlaraet
€ro, yMeeT MPUMEHSTh NOJyYCHHbIC 3HAHUS Ha MPAKTUKE,
HO JIOMYCKAeT B OTBETE WJIM B PEIICHUU MPAKTHUECKUX
3a/1a4 HEMOJIHOTY U HETOYHOCTH, HEKOTOPBIE U3 KOTOPBIX
MOJKET YCTPaHUTh TOJIBKO C TIOMOIIBIO HABOSIINX
BOIIPOCOB MPEI01aBATENS

2 4 CTyZIeHT NpOoJIEeMOHCTPUPOBAJI 3HAHUE OTJICTBbHBIX TEM,
HeyoBieTBOpUTENEHO MIPUBEJ NMPaBHIIbHBIE (POPMYITHPOBKH HEKOTOPHIX Oa30BBIX
MOHATH, B M3JI0’KEHUU MaTepralia HapyIllIeHa JOrn4ecKast
IIOCJIEI0BATEIBHOCTD; IPAKTUUECKUE 3a]1a41 MOXKET
peliaTh Mo MpeAioKeHHBIM B paMKax JTUCIUTUIMHbI
oOpasuam, He IEMOHCTPUPYS UX TBOPUYECKOM ajanTaluu
M0J1 KOHKPETHYIO CUTYAIIUIO

3 CTyZaeHT He IPOAEMOHCTPHPOBAI 3HAHHE MaTepuala, eCTh
3HAYUTEIbHBIC OIMOKH B (POPMYITMPOBKaxX 0a30BBIX
MOHSTHH, B N3JI0)KEHUH MaTepualia HapyIeHa JIOTHYecKast
MOCTIeIOBATEIBHOCTD; IPAKTUYECKHE 33]Ja4l PEIICHBI C
omnoOKaMu

1,2 | CryzneHT He 3HaeT OCHOBHOI'O COJIEPKaHUsS TEM
JMCLUIUIMHBL, 10IyCKaeT rpyOble OIUOKH B
(hopMyIHPOBKaX OCHOBHBIX OHSATHI W/WIH HE PEIINIT
MIPaKTUYECKYIO 3a/1a4uy

4.3 Ilpumepsl 3agaHui

IIpumeps! 3aganuii ISl TEKYLIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTecTAlUH

1. ITyctps X, Y — HemycThle YUCIOBble MHOXeCTBA, puyeM inf X > supY. Moryr mu X u 'Y
nepeceKarbes?

2. BepHo 11, 4TO MepeceueHue HIEMEHTOB IPOU3BOIBHON BIOXKEHHOW CHCTEMBI 3aMKHYTHIX
MHOYECTB HE MyCTO?

3. CdopmynupoBarh B TMOJOXKUTEIBbHON ¢opMe: a) MOCIeOBATEIIBHOCTh HE SIBIISETCA
OTpaHUYEHHOM; 0) YUCIIO a HE SIBIIAETCS MPEIEIIOM MOCIE10BaTEIbHOCTH.

4. Jloka3aTb, 4YTO W3 CXOAMUMOCTH IIOCJIEIOBATEILHOCTH {an}cielyeT CXOAUMOCTh
nocjenoBaTelnbHOCTH {|an|}. BepHo nu oOpatHoe yTBEpkaeHNE?

5. IIycre{an} - cxozamadcsa IOCJELOBATEJBbHOCTH. fBJjAeTcAa JU
CXogsmelics mocyiezoBaTesbHOCTD {an+l —an}?

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

7. IIycTs 1lim n—< anbn = 0. CoezyeT a1 OTCIOZa, UTO UJIHU 1lim n— an
=0, uau lim n—oo bn = 0?

8. loKka3aTh,UTO €CJI¥ an — + © Ipu N — ©, TO NOCJELOBATEJIbHOCTD
LOCTUr'aeT CBOEM TOUHOM HMXHEM rpaHu (T.e. Imin{an}).

9. Jloka3aTbh, 4TO €CJIM MOCIIEJ0BATEIbHOCTh {an} HEOrpaHUYEHa, TO CYIIECTBYEeT OECKOHEUHO
00JIbI1Ias MOANOCIEN0BATENbHOCTD {ank}.

10.  Jlokazatb, 4YTO e€ciaM  HEKOTOpas  IOJAINOCIEeNIOBATEIbHOCTh  MOHOTOHHOM
MI0CJIEI0BATENbHOCTH OTPAHUYEHA, TO U CaMa IOCJIEeI0BATENbHOCTh OTPAHNYEHA.

11. IloctpouThs mpuUMep MOCIENOBATETLHOCTH, KOTOPasi a) HE UMEET KOHEUHBIX YaCTHUHBIX




npenenoB; 0) MMeeT EeAMHCTBEHHbIM KOHEUHBbIH YacTUYHBIA Ipenen, HO He SBIsIeTcs
CXOJALIEHNC.

12. BepHO 11, 4YTO MHOXECTBO YACTUYHBIX MPE/EIOB MPOU3BOIBHOMN MOCIEI0BATEIBHOCTH
{an} aBnseTcs oObeIMHEHNEM MHOXKECTB YaCTHYHBIX MPEIEIOB MOCIe0BaTeNbHOCTEH {a2n}
u {a2n+1} cOOTBETCTBEHHO?

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

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

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

16. [loka3zatp,uTo eciau HempepbiBHas Ha R ¢ynkuus f mmeer aBe pa3nuyHbIE TOYKU
JIOKAJIbHOI'O0 MaKCUMyMa, TO MEXJy HUIMH €CTh TOYKa JIOKAJIbHOTO MUHUMYMa.

17. Moxxet 1 mpu 3aMeHe apaMeTpa Ha IJIaJJKOl apaMeTpu30BaHHOM KpUBOil ocobas Touka
NepeXoaAUTh B HEOCO0YI0?

IIpumepbl 3K3aMEeHAMOHHBIX OWJICTOB /15l IPOBEPKH TEOPEeTHYECKUX 3HAHUH

1. bunet Nel

a) Teopema O CyLIECTBOBaHMM W E€IUHCTBEHHOCTH (TOYHON) BEpXHEW I'paHH UHUCIOBOIO
MHO>K€CTBA, OFPAaHUYEHHOI'O CBEPXY.

0) Teopema Posis.

2. bunet Ne2

a) OneHka npupaleHus: BEKTOp-QyHKIMU Yepe3 MPOU3BOJHYIO.

0) OrpannueHHOCTh (PYHKIIUH, HETIPEPBIBHOM HA OTPE3KE, U JOCTIKUMOCTH (TOUHBIX ) BEpXHEH
Y HIDKHEU TPaHEeu.

5. YYEBHO-METOIHMYECKOE MW HWH®OPMAILMNOHHOE OBECIIEYEHHME
JUCHUIIVIMHBI
5.1 JIutepartypa

1. InotnukoBa, E. I Maremaruueckuil aHanu3 AJii SKOHOMHYECKOTO OakaiaBpuara :

y4eOHHK U TpakTukyM it By30B / E. I'. IInotaukoBa. — Mocksa : U3gatensctBo FOpaiit,
2024. — 274 c. — (Bwicmee obpaszoBanue). — ISBN 978-5-534-11515-4. — Teker :
anekTpoHHsld  //  OOpazoBatenbHass — tatrdopma  FOpait  [caiit] —  URL:

https://urait.ru/bcode/540094

2. KertmanoB, A. M. Maremaruueckuii aHanus : yueOHoe nocoOue s 6akanaBpoB / A. M.
KbitmanoB. — MockBa : MzparensctBo IOpaiit, 2019. — 607 c¢. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-9916-2785-6. — Tekct : 3JeKTpOHHBIA //
O6pasoBarenbHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/425244

5.2 DnekTpoHHBbIE 00pa3oBaTEbHbIC PECYPChI
Matepuansl aucuumianHbl pasmeniensl B LMS: https://1.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!

Odwucnsrii maket Libre Office, Okular PDF Reader, 7-Zip Apxuatop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bexkropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buaeopenaxrop,


https://urait.ru/bcode/540094
https://urait.ru/bcode/425244
https://l.skolkovo.ru/login/index.php

Audacity Aymuopenaktop, VLC Meauamneep, Thunderbird ITouroBsiii kimuent, Flameshot
Coznanue CKpUHUIOTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHbI

VYdeOHass aymuTopusl JUISL TPOBEICHHS 3aHATUH JIGKIMOHHOTO THIA, OCHAIICHHAS
MYJIbTUMEIUHHBIM 000pyIOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH WM CO CTCHaMH C
MapKEePHBIM TTOKPBITHEM.

VYuebHas ayauTopusi JUIS TIPOBEICHHS 3aHATHA CEMHUHAPCKOTO THIA, OCHAILICHHAs
MYJbTUMEIUHHBIM 000pyIOBaHHEM, YYEeOHOH MeOenblo, TOCKOH WM CO CTCHaMHU C
MapKEPHBIM TTOKPBITHEM.

Ayautopus (KOBOPKHHT) JUIsl CAaMOCTOSATENIbHONW pabOThI, OCHAIICHHAs y4eOHOW MeOelbio,
HOYTOyKaMH.

MarepuaabHO-TEXHHUECKOE 00ECIICUeHHE ay IMTOPHIA MIPEICTaBICHO HA O(DUITHAILHOM caiiTe
https://bbask.ru/sveden/objects/



https://bbask.ru/sveden/objects/

