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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Henbo  ocBoeHusi AMCOMILVIMHBI  «MaTemMaTnueckuil  aHanu3»  SBISIFOTCSL  OBJIAJIEHUE
TEOPETUYECKUMH OCHOBAMU JUCLMILIMHBI, NPUOOPETEHHE HABBIKOB HCIOJIb30BaHUS YHUBEPCAIBLHOIO
MOHATUMHOIO annapara M LIMPOKOTO0 apceHalla MaTeMATHYECKUX INPUEMOB IIPH JAJbHEUIIEM H3y4EHUU
NpOGUIBHBIX TUCIHILIHH.

3amaun:

— TIOBBICUTH YpPOBEHb (YHJIAMEHTAIHPHOM MaTEMaTHYECKOW TMOJTOTOBKH, (OPMHPYS Y CTYACHTA
0a30BbIC MOHATHS AUCHUTUTHHBI «MaTeMaTH4eCKUil aHAIIN3), HEOOXOJUMBIC ISl PEIICHHSI TEOPETUYECKUX U
MPAKTHUYECKHUX 33/1a4 MAaTEMaTUKH U SKOHOMUKH;

— U3Y4YUTH OOIIME METOBI ¥ MPUEMBI JUCIHUILTUHBI - OCBOEHUE MATEMaTHIECKOTO HHCTPYMEHTApUS U
MOATOTOBKA K M3YUYCHHIO JAIbHEUIIINX MATEMAaTHUCCKUX U IKOHOMHYECKUX JTUCIUILINH;

— pa3BUBaTh HABBIKK JIOTHYECKOTO U AJTOPUTMUYECKOTO MATEMaTUYECKOTO MBIIUICHUS, U JOKa3a-
TEIBHBIX PACCYXICHUI, OTIEpUPOBAHUS C A0CTPAKTHBIMU OOBEKTAMHU.

2 MecTo JTUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnuminza otHocuTes K 6a30Boit yactu 0o0ka 1 «/lucuuniauael (MOLyIn)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[MoctpexBuzutel  gucuuruubl: b.1.5.10.3 Teopus eepoamuocmeti u mamemamuyeckas
cmamucmuxa, b.1.5.10.4 Memoovl onmumanbHwix peuterui

3 TpeOoBaHus K pe3yibTaTaM 00y4YeHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANpaBJieH Ha (pOpMHUpPOBaHUE CIEAYIOUINX PE3YIbTATOB 00YUECHHUS

[Inanupyemble pe3yabTaThl 00y4eHUS MO JUCHUILIMHE, XapaKTepU3YIOLIIe

. ®opmMupyemMble KOMIETEHIIUN
sTanbl GOPMUPOBAHUS KOMIIETEHITHHA

3HATD: OIIK-3 cnocoO0HOCTH
— OCHOBHBIE TIOJIOKEHHUSI TEOPETHUECKOTO Kypca, YeTKO MPEJCTaBISITh €ro0 |BBIOUPAaTh HHCTPYMEHTATbHBIC
Opl"aHI/IquKy}O CBi3b C HpI/IJ'IO)KeHI/IflMI/I B 3KOHOMHMKE, OCHOBBI MaT€éMaTu- CpC}ICTBa JJIA O6pa6OTKI/I

YCCKOI'0 aHajlIn3a, O9KOHOMHUYCCKUX OJAHHBIX B

— OCHOBHBIC ITOHATHUSA, KATCTOPUHU W MHCTPYMCHTBI MATCMATHUYCCKOI'0 aHa- |COOTBETCTBUU C IMOCTaBJICHHOM
Jin3a U1 pCIICHUA NPUKIIAAHBIX SKOHOMUYCCKHUX 3a/1aY; 38.,[[3‘-16171, MIpOoaHaJIn3upPOBaATH

— 0 3agavax, p€acMbIX MAaTEMATHICCKUMHU METOJAaMU,; O BO3BMOXHBIX aJIb- |PE€3YJIbTAaThbl paC4€TOB U
TCPHATUBHBIX IMMOAXOAAX K HAXOKACHUIO PCHICHUA 3ala4 OIITUMU3 AU, 000CHOBBIBATH MOJIYYCHHBIC

— CHCTEMHOE TPE/ICTaBICHHE 00 OCHOBHBIX, B T. 4. MIOCIEAHUX pa3paboT- | BBIBOJIBI
Kax 110 aHAJIN3Y SKOHOMUYECKHX CUTYallui B COBPEMEHHOM MHPE, CBS3aH-
HBIX C MaTeMaTHKOﬁ, "X CBA3b C prrI/IMI/I HpOHeCC&MI/I, HpOI/ICXO)]SIHII/IMI/I B
00IIIECTBE;

YMmeTh:

— yMEeTh peliaTh THIIOBBIC 3aJlaud MAaTEMAaTHYEeCKOTO aHalln3a: Mpeen
MOCJICTOBATEIBHOCTH U €T0 CBOMCTBA, MpeIe H HEMPEPHIBHOCTH (PYHKITHH,
npoBOUTh MU depeHIanbHble  MCYMCIACHHUS  (QYHKIMH  OJIHOU
IIEPEMEHHON U (GYHKIIMM HECKOJbKUX IEPEMEHHBIX, HCIOIb30BaTh
IIOHATHUC HpOH3B0,IIHOI>i HpI/I peH_IeHI/II/I 3KOHOMMHYCCKHUX 3aaay, HpOBOI[I/ITI:
WHTETPANbHBIC  pacyeThl; pemarh AudQepeHnnaIbHble  yYpaBHCHHUS,
HCCJIICA0OBATH YHUCJIOBBIC U CTCIICHHBIC p}II[BI.

—  QHAIM3UPOBATh HWCXOJIHBIC JAHHBIC, TMPOU3BOINTH IPABUIHHYIO




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 10 AUCHUIUIMHE, XapaKTepU3yIollne

. dopMupyeMbIe KOMIIETCHIIUU
sTansl HOPMUPOBAHHS KOMIETEHIUH

MMOCTAaHOBKY 3aJl1ayd, CTPOUTh MATEMAaTHYECKHUE MOICIIH MPAKTHYCCKUX H
MPUKJIAIHBIX 3a7a4;

— aHATM3HUPOBATH PE3YJbTAThl MATEMATHYCCKUX PACUETOB U 0OOCHOBHIBATH
HOHY‘-IGHHLIC BBIBOJBI,

Baajnerb:

— METOJAMH MaTEMaTHYECKOI0 aHaIN3a HEOOXOIUMEBIMH B
po¢eCCUOHAIBHON JEATETFHOCTH, HABBIKAMH HCITOJIH30BaHUS
MaTEeMaTHU4YCCKOI' O I/IHCTpYMeHTapI/ISI JUIA peH_ICHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4 B
00J1aCTH SKOHOMUKH.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI
4.1 CTpyKTypa IUCHUATINHBI

OO01mast Tpy10eMKOCTh JUCIUTLINHBI COCTaBIIsACT 8 3a4eTHBIX equHuIl (288 akageMHYeCKUX 9acoB).

TpynoemMKocTs,
Bua pabotel aKaJEMHUYECKUX YacOB
1 cemectp 2 ceMecTp BCET0

OO0mas Tpy10éMKOCTh 144 144 288
KonTakTHas padora: 61,25 55,25 116,5
Jlexmum (J1) 34 28 62
[Tpaktnueckue 3anstus (I13) 26 26 52
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padoTa: 82,75 88,75 1715
- 8bINOJIHEHUE UHOUBUOYATILHO20 3A0AHUSL,

- camono02omogka (npopabomxa u noemopenue I1eKYuOHHO20
Mamepuana u Mamepuana y4eOHuKo8 u y4eOHblx nocooutl;

- N10020MOBKA K NPAKMUYECKUM 3AHIMUSIM.

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
Au(ppepeHpPOBAHHBIN 3a4eT)

Pazgensl AUCHUIUINHBI, U3y4aCMBIC B 1 CCMECTPE

KonnyectBo yacoB
Ne HaumenoBanue pasnenon ayArTopHad BHeay/l.
paszznena BCETo abota
T 113 | 1P pabota
. BBenenue. DneMeHTHl TEOPUU MHOXKECTB U (PyHK- 14 2 2 10
1005078
Il. [Ipenen u HenpepbIBHOCTH (PYHKIIUHU OJHOM mepe- 18 6 4 8
MEHHOM.
M. [TpousBonHas u quddepennnan GyHKIMU OTHON 18 6 4 8
IEPEMEHHOI.
V. Uccnenosanue nuddepeHpyeMbIx GyHKInii 18 4 4 10
OJIHOY ITIEPEMEHHOM.
V. MHoKecTBa TOYEK U MMOCIEI0BATENLHOCTH B N- 16 4 2 10
MEpPHOM IIPOCTPAHCTBE.
VI. DyHKIIUKA HeCKOJIbKUX nepeMeHHbIx (OHIT) 18 4 4 10
VIl Juddepennmpyembie DHIT 16 4 4 8
VIII. Teopust HESIBHBIX (DYHKITHI 13 2 1 10




KonmuectBo yacos
Ne HaumeHnoBanwue pa3eiion aymTopHas BHeay/I.
paznena BCETO pabora aGoTa
a3 |ap | P
IX. Kitaccuueckre MeToabl ONTUMU3AIAT 13 2 1 10
Hroro: 144 34 | 26 84
Pazensl quCHUIUTNHBL, U3yd9aeMbIe B 2 ceMecTpe
KomnuectBo yacos
Ne HaumeHoBanue pa3zeiion aymTopHas BHEay/I.
pasjena BCETO pabora aGaTa
o3| P
X. WNHuTterpupoBanue 52 12 | 10 30
XI Juddepennnanbaple ypaBHEHHS U UX CHCTEMBI 50 10 | 10 30
Xll YucnoBble, YHKIIMOHAIBHBIE M CTENIEHHBIE PSI/IbI 42 6 6 30
Hroro: 144 28 | 26 90
Bcero: 288 60 | 52 174

4.2 Coaepxanme pa3iejioB IUCHUNIMHBI

Pa3nes I BBenenne. JjieMeHTHI TEOPHH MHOKECTB M (PYHKIMIA

[TpenMeT MaTeMaTHYECKOro aHalIM3a U €ro posib B 9KOHOMHUYECKOH Teopuu. IloHATHE MHOXKECTBA U
noaMHoxecTBa. Ilycroe MHOXkecTBO. MHOKECTBO BCeX MOJAMHOXKECTB MHOXKecTBa. Onepauuy Haj MHOXe-
cTBaMu. JlekapToBo npousBeeHre MHOXkKecTB. COOTBETCTBHE, OTHOLIEHNE, OMHapHOE OTHOIIEeHUEe. B3auMHo
OJIHO3HAYHOE COOTBETCTBHE. DKBUBAJIECHTHbIE MHO)KECTBA, CUETHbIE W HECUETHblE MHOKecTBa. lIpumepsl.
DeMeHTbl MaTeMaTUYEeCKOM JIOTMKH: JIOTHYECKHE CUMBOJIBI, YTBEPXKIECHHUE, CIECACTBUE, IpsiMas U oOpaTHas
TEOpPEeMbI, HEOOXOUMBIE U JOCTaTOuHbIe ycioBus. [lonarue otoOpaxkenus (PpyHKIHU), €ro o0JacTH Ompe-
neneHust U obnactu 3HayeHM. CBoiicTBa QyHKIMH. DneMeHTapHble QYHKIMM M uX cBoiicTBa. OOpaTHOE
otoOpaxenue. Komnosuius oroOpakeHu.

MHO0kecTBO BCEX NEHCTBUTENBHBIX YUCEN U MHOKECTBO BCEX TOUEK YHUCIOBON MPSIMON, SKBUBAJICHT-
HOCTb 3THUX MHOXecTB. CBoicTBa IeHCTBUTENbHBIX uucen. [loaMHOMXkecTBa MHOMXECTBAa JEWCTBUTEIbHBIX
yucen. OrpaHndeHHble (CBEpXY, CHU3Y) M HEOrpaHMUYCHHbIE (CBEpXYy, CHM3Yy) MHOXecTBa. HambOombiimii
(HaMMEHbIIUI) 3JIEMEHT MHOXeCTBa. BepxHss (HWKHSIS) rpaHb MHOXECTBAa. Teopema O CYIECTBOBaHHUH
BepxHel (HuxHel) rpanu. [ToHsTHE OKpEeCTHOCTH ACHCTBUTEIBHOIO YUcia (TOYKH) U OKPECTHOCTH C BBIKO-
JOTBIM LIEHTpOM. [IoHsATHE NpenenbHOM TOUKM TOYEYHOTO MHOKECTBA HA YMCIIOBOW NpsIMON. BHyTpeHHME 1
rpaHUyYHbIe TOUKU. MHOXeCTBa IUIOTHBIE B ce0e, COBEpLIeHHbIE MHOXeCTBAa. OTKPHITIE U 3aMKHYTBIE MHO-
KECTBA.

Paspea I1. Ilpenes u HenpepbIBHOCTH GyHKIMHU OJHO NepeMeHHOM

Yucnossle nocnenosarenbHocTd. CriocoOs! 3aaanus nocienoBatensHocteil. [Iporpeccun. ®@opmyna
CIIOXKHBIX IpoueHToB. [Ipeaen uncnoBoi nocienoBarenbHOCTH. CyleCTBOBAHUE Npeea y OTpaHUYEHHON
MOHOTOHHOM IOCJIEI0BaTENbHOCTH. JIeMMa 0 BiOXEeHHBIX oTpe3kax. Ilox mocnenoBarenbHOCTH. Teopema
Bbonbrano-Beiiepuirpacca 0 BBIICICHUN CXOMSIICHCS MO MOCIEA0BATENbHOCTH. JIeMMa 0 CyliecTBOBaHUH
NpeJebHON TOYKH Y OTPaHUYEHHOI0 OECKOHEUHOI0 MHOXKECTBA Ha YnciIoBoi ocu. Ilpeaen pyHkuuu ogHoi
nepemeHHoll (o I'eitHe). OgHOCTOpPOHHME M ABYCTOPOHHHE Mpenenbl. beckoHeuHo Manble (OeCKOHEYHO
OoJIbIIIKE) BEIMYUHBI U X CBSI3b C MpeesaMu (pyHKIUI.

Apudmerndeckue omnepanuu Haj (QYHKIUSMH, HWMEIOIIUMHU KOHEYHbIE IpeeNbHble 3Ha4YEHUS.
OyHKIMN OJJHON MEepeMEeHHOM, He MMeroIue npeaena B Touke U Ha OeckoHeyHocTH. CBOWCTBA OmNepaluu
npeneiabHoro nepexona. [IpenenbHplil nepexon B cinoxkHoM (yHkuuu. [lepBblif 1 BTOpOW 3aMedaTenbHbIE
npenensl. Bropoil 3ameuaTenbHbIN Mpenen B 3a7ade O HauyMCIeHUH npoueHToB. CHMBOJBI o0-Manoe u O-
OO0JIBIIIOE M UX HUCHOJb30BAHUE JUISL PACKPBITUS HeonpeaeaeHHocTe. DopMyIibl HEPEphIBHBIX MTPOLEHTOB.
HenpepbIBHOCTh PYHKIIUHM B TOUKE U HA MHOXKecTBE. OJTHOCTOPOHHSS HEMPEPHIBHOCTh. TOUKM pa3pbiBa U UX
kinaccuukanusa. ApupMeTndeckue onepalnuy HaJ HeNpepbBHBIMU (QyHKIUsAMH. HempepbIBHOCTH OCHOB-
HBIX 3JIeMEHTapHBIX (PpyHKIM. HenpepblBHOCTD cokHON (pyHKIMU. BepXxHsis (HUXKHSSA) TpaHb, TI100aTbHBIN
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MakcUMyM (MHHUMYM) (pyHKIIMHU B ee oOyactu onpenenenus. Teopemsl Beitepmrpacca n bonbriano-Komm o
HenpephrIBHON Ha oTpe3ke GyHKuuu. Teopema o CyliecTBOBaHUHM M HENPEPHIBHOCTU 0OpaTHON (QYyHKUIUU y
CTPOr0 MOHOTOHHOH (DYHKIIMHU, HETIPEPBIBHOW Ha OTpe3ke. PaBHOMepHast HENpepbIBHOCTh (PYHKLIUU U TEO-
pema Kanropa.

Pasznea I1I IlpousBoanas u nuddepennuan pyHKUMU 0HOI MepeMeHHOI

[Tonsatue mnpou3BOAHONW (YHKIMKM OAHOM mepeMeHHOH. [‘eomerpuueckass W 3KOHOMUYECKAS
MHTEpIIpETAIMK MPOU3BOIHON. YpaBHeHUe KacartenbHOU. [IpenenbHble BenuyuHbl B 9koHOMUKe. [loHsTHE O
IpeebHON MOJIE3HOCTH MPOAYKTA U MPEACTbHON IPOU3BOIUTEIHLHOCTH pecypca. DIacTUYHOCTD (PYHKITUH,
ee CBoicTBa W TreoMmerpuueckuii cmbich. [lonstue muddepenuupyemoit ¢ynkiuu. Heobxogumoe wu
JIOCTaToO4HOE ycioBue AuddepeHmpyeMoctu. CBsi3b HENPEPHIBHOCTH U TU(GEepeHIMpyeMOCTH (PYHKIHH
onHOM mepemeHHOW. [Ipon3BoaHass cymMMbl, MPOM3BEAEHUS, YACTHOIO, CIOXHONW M 00paTHOM (QyHKUUU.
HuddepenunpoBanue (yHKIMNA, 3aTaHHBIX HapameTpuuecku. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byakumid. [lonstue muddepennmana GyHKIMM OIHON mepeMeHHOH. ['eoMeTpuyeckas HHTEpIIpETaIns
mudpdepennmana. CpoiictBa auddepennuana. MaBapuanTHOCTH (GOpMBI MepBOro AuddepeHnnana.
[IpousBonubie U auddepeHnnansl BRICIIUX MOPAIKOB (YHKIUU OJHOW MNEPEeMEHHOM M UX CBOICTBa.
Wnroctpanust 3KOHOMUYECKOTO CMbICIIa BTOPOW MTPOU3BOIHOM.

Pazgen IV UccaenoBanue nuddepeHuupyemMbix GyHKIUN OTHOM NepeMeHHOM

[TonsiTue 00 3KcTpeMyMax (YHKLUUHU OJHOM mepeMeHHOH. 3ajaua MakCHUMU3alUuu NPUObLTH (PUPMBI.
JlokanbHBIN SKCTpEeMyM (BHYTPEHHHUI M TpaHWYHbIN) QYHKIIMHA OAHOM nepemenHoi. HeoOxoanmoe ycioBue
BHYTPEHHET0 JIOKAJIbHOI0 sKcTpeMyMa (Teopema depma). Teopemsl o cpegHeM 3HaueHUH (Teopemsl Posnis,
Jlarpanmxa u Komm) m ux reomerpuueckas unrepnperauus. [Ipasuno Jlonurans. @opmynsr Teitnopa u
MakopeHa 1 UX UCIOJIb30BaHUE JJIS MIPEICTABICHUS M NPUOIMKEHHOTO BBIYUCICHUS 3HAUCHUH (QYHKIUI.
JloctatouHoe ycliOBHE CTPOroro Bo3pacTtaHus (yObiBaHUs) GyHKIUM HA UHTEpBaye. JlocTaTOYHbIEC YCIOBUS
JIOKAJIBHOTO 3KCTpeMyMa (YHKIMM OJHOM NepeMeHHOH. Brimykible (BOrHYTble) (QYHKIMU OJHOM
nepeMeHHOl. HeoOxomumoe © J0OCTAaTOYHOE YCJIOBHE BBIMTYKJIOCTH (BOrHyTOCTH). Touka meperuoa.
Heo6xoanMoe u jocTaToyHoe YCIOBUS TOYKH Ieperuda. BepTukanbHble U HEBEPTHKAJIbHBIE aCHUMIITOTHI
rpaduka pyHKIMU ogHOW mepeMeHHOU. MccnenoBanue QpyHKIMM OJHOM NMEPEMEHHOH € MCIOIb30BaHUEM
NepBOil W BTOPOM NPOM3BOIHBIX W TOCTpoeHue ee rpaduka. OnpeseneHue TI00aTbHOTO MaKCHMyMa
(MuHMMYMa) QYHKIMU OJHOW IEepeMeHHOW B obsiacTu ee ompenencHus. PemeHue 3agaun MakCUMU3ALUU
npuObLIH (PUPMBI B TEpMUHAX 00beMa BITyCKaeMOM MPOIYKIIMH, a TAKXKE B Cllydae OJHOT0 pecypca.

Pa3nesn V MHo:kecTBa TOYEK M MOC/I€10BATEIHLHOCTH B N-MEPHOM MPOCTPAHCTBE

MHOXECTBO BCEX JBYMEPHBIX BEKTOPOB. ['eomerprnueckass M HSKOHOMHUYECKAs HHTEpPIpPETalns
JBYMEPHBIX BEKTOPOB. N-MEpHbIE BekTOpa. Onepanuu CIO0XKEHUs N-MEPHBIX BEKTOPOB U UX YMHOXXEHHUS Ha
nercTButenbHble uyucia. CpoiicTBa 3Tux omnepanuit. CkanspHoe mnpousBeneHue. [lonstue N-mMepHOTO
eBKIMA0Ba IpocTpaHcTBa. Hopma nN-mepHOro BekTopa U ee cBoicTBa. [IOHATHME OKPECTHOCTH TOYKH,
OKPECTHOCTH C BBIKOJIOTHIM LIEHTpOM. [IoHATHE mpenenbHON, BHYTPEHHEN M IPaHUYHON TOYEK TOYEHYHOIO
MHOECTBA Ha IJIOCKOCTH U B II-MEPHOM MPOCTPAHCTBE. OTKPHITHIE U 3aMKHYTHIE MHOKECTBA Ha MIIOCKOCTH
U B II-MEPHOM IPOCTPAHCTBE.

[TonsiTHe MWHEWHOHN, HEOTPUIIATENILHON U BBHIMYKJIOW KOMOMHAIIMM TOYEK TUIOCKOCTH M IM-MEPHOTO
MIPOCTPAHCTBA. BBINMYKIIbIE M HEBBIMYKJIBIE MHOXKECTBA HA IIJIOCKOCTH U B II-MEPHOM NpocTpaHcTBe. [lonsaTne
paccrostHusi. HepaBenctBo Komm - ByHSIKOBCKOTO, HEpaBEHCTBO TpPEYrojbHHUKA. MHOXKECTBA CBSI3HbBIE,
HECBSI3HbIE, OTPaHUYCHHbIE, HEOTpaHUUeHHbIe. 3aMKHYTOCTh. KommakTHble MHOXecTBa. [loHsTHE OOnacTu.
Otnenumbie MHOKecTBa. [loHsiTHE HanpaBneHus B Touke. [locaenoBarenbHOCTh TOUEK HA MIIOCKOCTH U B N-
MEpPHOM TpocTpaHCTBe. [lOHATHE OrpaHWYEHHOM MW HEOTrPaHWYEHHOW IOCIEA0BATEIBHOCTH TOYEK.
B3anmocCBA3b C MOKOOPAMHATHON CXOAUMOCTBI0. Teopema bonbuano-Beiepmrpacca. Jlemma o npenensHOM
TOYKE.

Paznen VI ®yukuuum Heckoabkux nepemenubix (OHII)

OyHKIUYU IBYX NepeMeHHbIX. [IoHsITHe 0 MHOXKECTBE (JJMHUM) YPOBHS (DYHKIIMU JIBYX MEPEMEHHBIX.
Kapra MHOXecTB ypoBHS (DyHKIIMU ABYX MEPEMEHHBIX, B3aHMHOE PACMOJI0KEHNUE JIMHUUA YPOBHS (YHKIUU
IBYX TepeMeHHbIX. O0oOmieHne Ha ciydail (QyHKIOUA HECKONBKHX MEPEeMEHHBIX OKOHOMHYECKHE
wutrocTpanui (QyHKIMKE CIpoca W MPEUIOKEHUs, (PYHKIUS TIOJIE3HOCTH, TMPOU3BOJICTBEHHAS (DYHKIIHS).
[Ipenen pyHKIMM HECKONBKUX nepeMeHHbIX. [Ipenen ¢pynkuuu no HanpasiaeHuto. [ToBTOpHbIE peaeabHbIE
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3HaueHus. Teopema O CylllecTBOBaHMM MOBTOPHOro mnpezena. HenmpepbhlBHOCTh (YHKIMU HECKOJIBKHX
MEPEeMEHHbIX B TOYKE U Ha MHOXecTBe. TOYKM HENpepbhIBHOCTM W TOYKU pa3pbiBa (QYHKIHH.
HenpepbIBHOCTh (YyHKIIMU B TOYKE M MO HANpaBJICHUIO. B3aMMOCBI3b MEXy HENPEpPhIBHOCTBIO (PYHKIIUU
[0 COBOKYIHOCTH MEPEMEHHBIX M MO KaXJAO0My OTAEIbHOMY HampaBieHHI0. Apudmernyeckue ornepanuu
HaJ HeNpepbhlBHBIMU (QyHKIUsAMH. [loHsATHE O ClOXHOM (yHKUMU. HempephIBHOCTH CIOKHOW (DYHKITHH.
Teopemsl Beiiepiirpacca u boibsiano-Komm. PaBHoMepHas HENpepbIBHOCTD.

Paznen VII  duddepenunpyemnie ®HII

YactHble mpou3BogHBIE M yacTHble auddepennuansl. ['paguent OHIL duddepenunpyemocts
OHII. I'maBHas nuHeitHas yacTh npupamenus OHIL. [Tonueiit muddepennman OHII. JocTatounoe ycimoBue
maddepenmmpyemoct OHII. ['eomerprueckas 1 SJKOHOMHUYECKAsT HHTEPIPETAIHS YACTHBIX MMPOU3BO/IHBIX.
OnactuyHoct. KacarenpHas mockocth K rpaduky DHIL. dudbdepenumpyemocts cioxubix DOHII.
WuBapuantocts Qopmbl  auddepennmana DHII. Omgnopomusie ¢ynkuuu. Teopema Diinepa 00
OJHOPOJHBIX (PYHKLUSAX M €€ NPUMEHEHHE B 3KOHOMHUYECKOW Teopuu. IIpon3BogHas 1o HampaBiICHMIO.
OproroHanbHOCTh TpagueHTa u MHoxkecTBa ypoBHs @OHII B Touke ee muddepenuupyemoctu. HactHsie
IpOU3BOJIHbIE U nu(depeHLnalbl MopsAaKa BbIIIIE NEpBOro. TeopemMa 0 paBEeHCTBE CMELIAHHBIX YaCTHBIX
npou3BoHbIX. @opmyina Teiniopa i pyHKUIMN HECKOJIBKUX NTepeMeHHbIX. MaTpuna ['ecce u reccuas.

Pa3znea VIl Teopusi HessBHBIX pyHKUMI

TeopeMsl 0 CyLIECTBOBAaHUH U IJ1aJIKOCTH HESBHBIX (YHKLUH U UX T€OMETpUYeCcKas UHTEpIIpeTaLHsl.
@opMyITBI ISl YaCTHBIX MPOU3BOIHBIX U TU(PEepeHINaIoB HeIBHBIX (QyHKIMA. TeopeMa o CymecTBOBaHUH
U TJAJKOCTH OOpaTHOM ()YHKIMM KaK YacTHBIM cilydail T€OpeMbl O HESBHOW (QyHKIUH. 3aBUCUMOCTb U
HE3aBUCUMOCTh (GyHKIuA. OOmas TeopeMa O 3aBHCHMOCTH W HE3aBUCHMOCTH COBOKYITHOCTH (DYHKITHIA.
Marpuna fIko6u u sskoOuaH. SKOHOMUYECKHE WILUTFOCTPALIUU TEOPEMBI O HEABHOM (DyHKIIMH.

Paznea IX Kiaccuueckue MeToabl ONTHMU3ALUA

Okcrpemym DHII (aOCONIOTHBIN, YCIOBHBIN, JOKaIBbHBIN, TioOanbHbli). HeoOxommmoe ycioBue
JIOKaIBbHOTO a0COJIOTHOTO 3KCTpeMyMa. 3HaKOONPEAEIEeHHOCTh KBaapaTuiHoi ¢opmbl. JloctaTouHoe
YCIIOBHE JIOKAJTHHOTO a0COITIOTHOTO KCTPEMyMa. BBIMyKible W CTPOTO BHIMYKJIbIE (PYHKIUH. DKCTPEMyM
BbINyKJI0H QyHKumu. Oynkuus Jlarpanka u MHOkuTenu Jlarpanska i 3a/1aud Ha YCIIOBHBIN 9KCTPEMYM.
HeoOxomnMoe ycioBre JOKAJBHOTO YCIOBHOTO JKCTpEMyMa M €ro TeOMEeTpHYecKas HHTEPIPETAIIHSL.
JlocTaTouHOE YCIIOBHE JIOKAJIBHOTO YCIOBHOTO 3KcTpemyMa. Teopema Kyna-Takkepa. 3amaua rio6aabHOMN
ontummzanuu. [Ipumepsr npuMeHeHns Metoaa Jlarpamxa.

Pazgen X HMHTerpanbHble HCHHUCTICHUS

[TepBooOpazHass M HeompeAeneHHbI uHTerpan. IlepBas OCHOBHas TeopeMa MHTETPAIbHOTO
HCcYHUCIIeHUs (0 CyIECTBOBAHUH TIEPBOOOPA3HOM Jisi HenmpepbIiBHOHN (PpyHKIMN). CBONHCTBA HEONPEEICHHOTO
uHTerpaia. MHTerpanbl OT OCHOBHBIX 3ieMeHTapHbIX (yHkiuid. Tabmuunble uHTerpaisl. [Ipuemsr
MHTErpUpOBaHus (pas3iokKeHHeM, 3aMEHOW INepeMeHHOW M mo yacTsaMm). MHrerpanbHas cymma Pumana,
OIpeJIeIEHHBI HHTETpajl U €ro reoMeTpudeckas uHreprperanus. Marerpansusie cymmsl lapOy. CBoiicTBa
OTIpEe/INIEHHOTO HHTEerpana (CBS3aHHbIE C MOJABIHTETPaIbHOM (QYHKIMEW, C OTPE3KOM HMHTETPUPOBAHUS).
Teopema o cpenHem 3HaueHuu. OnpenencHHBbI HMHTErpaj € INEPEMEHHBIM BEPXHHUM MPEAEIOM U €ro
npousBojgHas 1o 3tomy npeaeny. Popmyna HeroTona-JleiiOnuna. Brtopas ocHoOBHas Teopema
MHTETPAJIbHOIO HCYMUCICHUS (O CYLIECTBOBAHMM OIPENIEJIEHHOI0 HHTErpaja y HENpepbIBHOW (YHKIUN).
Wurerpupyemsie no Pumany QyHkiuu. 3ameHa nepeMeHHOM U (GopMylia HHTErPUPOBAHUS 110 YacTAM JUIS
OIIPEJIEIICHHOI0 UHTETpaa.

OKOHOMMYECKHE  WUIOCTPAllMM  HCIOJB30BAHMS  IOHATHS  ONPEIEICHHOTO  HMHTErpaja.
Hecob6cTBenHbIe MHTErpabl. AGCOMIOTHAS U YCIIOBHAsI CXOJMMOCTh HECOOCTBEHHBIX MHTErpasioB. [Ipu3Haku
cxoaumocTH. [loHsiTHE ABOMHOTrO WMHTErpajga M €ro reomerpuyeckas uHTepnperanus. CBoHCTBa JBOMHOTO
uHTerpana. CpeeHUe NBOMHOIO MHTErpajla K NOBTOPHOMY. 3aMEHA NEPEMEHHBIX B JABOWHOM MHTErpaje.
[lonsiTe o TPOWHBIX M M-KpaTHBIX HHTerpanax. HecoOcTBeHHble KpaTHble HHTerpaibl. HTerpansi,
3aBucsIIMe OoT napamerpa. uddepenurpoBanue nHTerpaa, 3aBUCAIIETO OT TapaMeTpa.

Paznen X| JInddepeHuuaibHble ypABHEHUS] H HX CHCTEMbI
O6mme cBeaeHust o nuddepeHnnanbHBIX ypaBHeHHSIX. OCHOBHBIE TIOHIATHS Teopuu AuddepeHiiu-
aJIbHBIX YpaBHEHHH. 3a7auu, MPUBOIIUE K TUPPEpEeHIINATLHBIM YPABHEHHUSM.



Huddepennmanbapie ypaBHeHHs mepBoro nopsaka. OCHOBHBIC MOHATHS TeopuH IudQepeHraib-
HBIX YpaBHEHHH MEepBOTo Mopsika, HopMaibHas (Gopma. [lone HanpaBneHuii, MHTErpadbHbIe KpUBbIE. Teo-
pemMa eIMHCTBEHHOCTH pelieHus 3ana4yn Komm ams ypaBHeHuUs mepBoro nopsaka. OcoObie perienus. Ypas-
HEHUSl C pazleisionMMucs nepeMeHHbIMU. OnHopoaHble auddepeHunanbHble ypaBHEeHUs. JIuHeiiHbie
ypaBHeHus. YpaBHenue 5. bepuymmu. OmHOpOAHBIE M HEOTHOPOJIHBIE JIMHEWHBbIC nudQepeHnanbHbIe
ypaBHeHuUs. [IpocTpaHCTBO pelieHuil TMHEHHOr0 OJHOPOIHOTO ypaBHEHUs, (pyHIaMEeHTallbHAsl CUCTEMA pe-
menuit. Onpenenurens BpoHCKoro cuctemsl pemeHuid. Y paBHeHue B nMonHbIX auddepennnanax. Marerpu-
pyromuii MHOXKUTENb. YpaBHeHus Jlarpanxka u Kiepo.

Huddepennnanbaple ypaBHEHUS BBICIIUX MOPSIIKOB. OCHOBHBIC MOHATHUS. YPaBHEHHS, JTOITYCKalO-
1ye MoHkKeHue nopsaka. Jluneitnele nuddepennuanbable ypaBHEHHs BBICIIMX TOPSAAKOB. JIuHeiHble o1-
HOpOAHBIE MU(QepeHITnaNIbHbIE YpaBHEHUS BTOPOTO M N-TO MOPsAKOB. HTErpupoBaHre TMHEWHBIX OHO-
ponHbIX nuddepeHIHaTbHBIX YPaBHEHUH BTOPOTO UM N-TO MOPSIKOB C MOCTOSHHBIMH KO3(UIMEeHTaMu.
Jluneiinsle HeoqHOpOAHBIE nUpdepeHnanbubie ypaBHeHus. CTpyKTypa OOIIero peuieHus JUHEHHOro He-
oJIHOpoaAHOrO U depeHIaTbHOr0 ypaBHEHHs BTOPOro nopsaka. Merosa Bapuallvy MPOU3BOJIBHBIX MOCTO-
STHHBIX. VIHTEerpupoBaHre JTMHEWHBIX HEOAHOPOIHBIX AU(PEpEeHINATBHBIX YPaBHEHUI BTOPOrO M N-TO TO-

PAAKOB C IMTOCTOSHHBIMHA KOS(b(i)I/IHI/IeHTaMI/I u npaBoﬁ 4acCTbhIO CIICHHMAJIBHOI'O BHAA.

Cuctemsl muddepeHnuanbHpIX ypaBHeHHH. OCHOBHBIE TOHATHS. OTHOPOIHBIE CHCTEMbI TMHEHHBIX YPaBHEHUH C TOCTOSHHBIMHA
ko3(punnenramu. BekropHas 3amucek, Marpuia cucteMbl. COOCTBEHHBIE 3HAYEHHS U COOCTBEHHBIC BEKTOPHI MATPHIIBI CHCTEMBI,
JaCTHBIC PEIICHUS cucTeMbl. DyHIaMEeHTaIbHBIN HA0Op pelIeHNH 1 o0lIee peleHne CUCTEMBl YPaBHEHHH B CIydae
CYIIECTBOBaHMUS 0a3rca U3 COOCTBEHHBIX BEKTOPOB. [locTpoeHne o01iero pemenus ¢ TOMOIIBI0 METOAA HCKITFOUCHUS
HEHU3BECTHBIX.

3a/aud  SKOHOMHMYCCKOW JWHAMUKH, TIPUBOIAIIME K OOBIKHOBEHHBIM AuddepeHIInaTbHbIM
ypaBHEHUAM. MoieI €CTECTBEHHOTO U JIOTUYECKOT0 POCTa.

Paznen XlI| YncioBble, pyHKUMOHAJIBHBIE M CTeNIEHHbIE PSA/bI

[TonsTue 0 uncnoBeIX pagax. Cxopsmmecs u pacxozgsmuecs psaasl. HeoOxoqumoe ycioBue cxoau-
MocTH psija. [Ipu3Haku cXOMUMOCTH ISl 3HAKOIIOCTOSTHHBIX U 3HAKOYEPEAYIOMIUXCS PAI0B. AOCOTIOTHAS U
YCJIOBHAsl CXOJIMMOCTh 3HAKOIIEPEMEHHBIX PS/I0B.

OyHKIMOHANBHBIE pPsiibl. CXOOMMOCTh W PaBHOMEpHAs CXOAMMOCTH ()YHKIIMOHAJIBHOTO psfa.
HenpepbIBHOCTh CyMMBI (YHKLIHOHAJIBHOTO psla, MOWIEHHOE IU(QepeHIMpPOBaHUE U WHTETPUPOBAHUE
GyHKIMOHANBHBIX psiioB. CreneHHble psiabl. [IpoMEXyTOK M paguyCc CXOJUMOCTU CTEHEHHOIO psija.
®opmyna Ans BbIUUCIEHUS paauyca cxonumocTH. [lonstue psna Telnopa M aHAIMTHYECKOM (QYHKIUH.
[Ipumep OeckoHeuHo nuddepenuupyemMoir GyHKINU, HE sBIAIOLIEICS aHanuTHuecKoi. [IpubmmkeHHble
BbIUMCIIEHU ¢ momolibio paaoB Teitnopa. [loustue o psnax @ypwe. Teopema o npeacTaBieHUN QyHKIUU B
Buje ee psaa Dypee.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansaTHa Tema
paszaena 4acoB
1 l. DJIEMEHTHI TEOpUN MHOXKeCTB. DYHKITUSA, OCHOBHBIE CBOMCTBA 2
¢bynkuuu. I'paduk pyHKIMH.
2,3 . [Tpenen mocnenoBaTensHOCTH U PyHKIMH. HempepbIBHOCTH 4
(YHKLIMU OJJHON MepeMEeHHOM.
4,5 . Huddepenunanpapie nCUUCICHUS GYHKIIMU OAHON epEeMEHHOMN. 4
Juddepenuman pyHKIUM 0HON IEPEMEHHOM.
5,6 V. UccnenoBanune GyHKIIUHA OAHOM MTEPEMEHHON C UCTIOIb30BAaHUEM 4
NEepBOil ¥ BTOPOH MPOMU3BOJHBIX U IIOCTPOCHHUE €€ TpaduKa.
7 MHOXeCTBO BCEX JBYMEpPHBIX BEKTOpOB. JlelictBus Hax  N- 2
MEpPHBIMU BEKTOPAMH.
V. [TonsiTve MMHEMHOMN, HEOTPULIATEIBHON M BBINYKJION KOMOMHALUU
TOYEK IJIOCKOCTH U 1-MEPHOI0 MPOCTpaHCTBA. OCHOBHBIE TEOPEMBI
B N-MEPHOM IPOCTPAHCTBE.
8,9 VI DyHKIIUS HECKOJIBKUX MepeMeHHBIX. [Ipenen u HempephIBHOCTH 4
' (YHKLUU IBYX ¥ HECKOJIBKHX NT€PEMEHHBIX.




No Kon-Bo

Ne 3anaTus Tema
paszzuena 4acoB
10,11 Huddepennmanbapie HCYUCTCHHS QYHKIIUA HECKOIBKUX 4
VII. nepeMeHHbIX. YacTHbie nuddepernnanst GyHKIUN HECKOIBKUX
nepeMeHHbIX. ['paIueHT.
12 Teopus HesBHBIX (PYHKIHI. DKOHOMUYECKHE WILTFOCTPALIUN 2
VIII, TEOPEMBI 0 HESIBHOU (DYHKITUU.
IX. OkcrpeMyM (aOCOMOTHBIN, YCIIOBHBIH, JTOKAJIbHBIH, TTT00ATbHBIN)
OHII. ®ynkuums Jlarpanka u MHOXkUTENU Jlarpanxa.
13 Heonpenenennslit nurerpan. ColictBa. MIHTErpanbl OT OCHOBHBIX 2

aMeMeHTapHbIX QyHKuMii. [Iprembl HHTErprpoBaHUS
(pazyioxeHueM, 3aMEHON MePEMEHHOM U 10 YacTsIM).

14 HHTerpupoBanue parmoHaIbHBIX ApoOeit. IHTerpupoBanue Tpuro- 2
HOMETpUYeCcKnX (QyHKIMH. IHTerprupoBaHe HEKOTOPBIX BUIOB HP-
palMOHATBHOCTEH.

15 WurerpanbHas cymma Pumana, onpeiesieHHbIH HHTErpall. 2

X. DKOHOMUYECKHE WJLUTFOCTPAITUH HCIIOJIb30BAHMSI IIOHSATHUS
omnpenenenHoro uarerpaina. ®opmyna Herotona — JleiiOHuNA.
16 [TpubmmkeHHOE BBIYMCIICHUE ONPEICICHHBIX HHTErpaioB. [ eo- 2

METPHUYECKUE MPHUI0KEHHS OTPEICICHHOTO HHTErPajia: BEIYHUCIIe-
HUE TUIoImaneii Guryp, 00beMOB Tel.

17 Hecob6ctBennnie naterpansl | u 1l pona. 2

18 3amaun, npuBosIKe K AupHepeHInaIbHbIM yPaBHEHUSM. 2
Juddepennnansabie ypaBHEHUS IEPBOTO MOpsiIka (00IIHe MoHs-
tust). M3oknuuel. 3agaun Komn.

19 Juddepenunansubie ypaBHEHUS C pa3IeSIONIMMUCS U pa3AeiieH- 2
HBIMU TiepeMeHHbIMH. OTHOpOIHbIE U] epeHITnaTbHbIC YpaBHE-
HUS TIEPBOTO MOPSAIKA U YPaBHEHHUS, IPUBOASAIIUECS K OJHOPOI-

HbeIM. JInHelHbIE TuddepeHITnaIbHbIC YPaBHEHHS IEPBOTO TOPSI-

X| Ka. YpaBHeHue bepHymin.
20 ' JuddepennmanpHbple ypaBHEHUS BBICIINX MOPSIIKOB (001I1e 2
nousatus). 3agaua Komm. luddepennnanbupie ypaBHeHHs BTOPOTO
NOpsi/IKa, IPUBOIUMBIC K YPaBHEHUSIM NIEPBOTO MOpsiaka. Moenn
€CTECTBEHHOT'O M JIOTHYECKOT'0 POCTA.

21 OpnHOopoHBIE JTUHEWHbBIE YpaBHEHUs (ONpeiesieHus U 00II1e CBOM- 2
ctBa). OTHOPOHBIE U HEOJHOPOAHbIE TMHENWHBIE YPABHEHUS BTO-
poro nopsijika ¢ NOCTOSSHHBIMU KO3 (QUIIEHTaMH.

22 Cucremsl quddepeHIaIbHbIX ypaBHEHHI. 2
23 [TonsiTue uncnosoro psaga. Cymma psja, 4aCTU4HAs CyMMa, OCTaTOK 2
psaa. [Ipu3Haky cXOAMMOCTH YKCIOBOTO psijia.
24 X1 OynkuumoHanbHble psabl. Ctenennsle psabl. Teopema AGens. Pa- 2
) nuyc cxoaumoctr. MaTepBan cxoquMocTu. OOIacTh CXOIUMOCTH.
25 Psansr Tennopa u MaxkinopeHa. [IpunoxeHue CTeNneHHbIX psAI0B K 2
NpUOIMKEHHBIM BBIYMCIICHUSIM.
Htoro 52

5 YueOHO-MeTOANYECKOE 00ecIIeueHrne TUCIHILTHHDI
5.1 OcHoBHas 1uTEpaTypa

— Bricmras matemaTuka isi SKOHOMHUCTOB : y4eOHUK [DnextponHbd pecypc| / H.IL. Kpemep,
b.A. Ilytko, .M. Tpummn, M.H. ®punman ; pen. H.ILL. Kpemep. - 3-e uzn. - Mocksa : FOuuru-lana, 2015.
- 482 c. : rpad. - («3onoroit pora poccuiickux yaeOHUKoB»). - ISBN 978-5-238-00991-9; - Pexxum nocty-
na: http://biblioclub.ru/index.php?page=book&id=114541



http://biblioclub.ru/index.php?page=book&id=114541

— Kysnuenos, b.T. Marematuka : yaeOHuk [Dnexrponssiii pecypc]. / b.T. Ky3nenos. - 2-¢ u3n.,
nepepad. u gorm. - Mocksa : FOuutu-/lana, 2015. - 719 c. : un., Tabmn., rpad. - (Beicuee npodeccrnonampHoe
oOpa3zoBaHue: DKOHOMHUKA U yrpaBieHue). - bubauorp. B ku. - ISBN 5-238-00754-X ;

- Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=114717

— banaun, K.B. Beicmmas wmarematuka : yueOHuk [OnektponHbIi pecypc]./ K.B. bamnaus,
B.H. banuieikos, A.B. Pokocyes ; mon o6m. pen. K.B. banauna. - 2-¢ usn., crep. - Mocksa : 3narenbcTBo
«DaunTay, 2017. - 361 c. : Tadu., rpad., cxem. - bubnuorp. B kH. - ISBN 978-5-9765-0299-4 ;
- Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=79497

5.2 lomosiHUTEIbHAS JIUTEPATYPa

— TanmeB, B.C. Marematuueckuii aHanmu3 : ydeOHOe mocoOue [DIeKTpoHHBINH pecype]. /
B.C. I'anueB ; MunucTepcTBo 00pa3oBaHus U Hayku P®D, denepanbHoe rocy1apcTBEHHOE OFOKETHOE 00-
pa3oBaTENbHOE YUPEKACHUE BBICHIETO MpodeccHoHaIbHOro o0pasoBanusi «CamapcKuil rocynapcTBEHHBIN
apXUTEKTYpPHO-CTPOUTENbHBIN yHUBepcuteT». - Camapa : Camapckuil rocygapCTBEHHBIH apXUTEKTYpHO-
crpoutenbHblid yHuBepeutet, 2013. - Y. 1. - 172 c. : nn. - bubmuorp. B kH. - ISBN 978-5-9585-0487-9 ; -
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=256106

— AcnanoB, P.M. Martemaruueckuii aHanu3: KpaTKui Kypc : ydeOHOe mocobue sl CTYACHTOB
BBICIIMX y4eOHBIX 3aBefeHul [DnexTpoHHsbld pecypc]./ P.M. Acnanos, O.B. JIu, T.P. Mypanos ; Munu-
cTepcTBO oOpaszoBanus U Hayku Poccuiickoit @eaepanun, @PI'BOY BITO MockoBckuii megaroruaeckuii ro-
CYIapCTBEHHBIN YHUBEpCHUTET, MexXTyHapoiHasl akaJeMusl HayK MeJarorunieckoro oopazoBanus. - Mockaa :
[Tpomereii, 2014. - 284 c. : cxeM., wi., Tabi. - bubnworp. B kH. - ISBN 978-5-99058886-5-3 ; - Pexxum moc-
tyna: http://biblioclub.ru/index.php?page=book&id=426687

— Heanguna, O.5. Hayana mMatematnyeckoro aHanusa : yueOHoe mocobue [DeKTpOHHBIH pe-
cypc]. / O.4. llleBannuna, E.B. Ctpenkosa ; Hayu. pea. B.T. llleBanaun ; MunucrepctBo o0pa3oBaHus U
Hayku Poccuiickoit @enepanuu, Ypanbckuil ¢enepanbHblii yHUBepcUTeT UM. niepBoro IIpesunenra Poccun
b. H. Enpruna. - ExatepunOypr : M3natensctBo Ypanbckoro yausepcutera, 2014. - 100 c. - bubnuorp. B
kH. - ISBN 978-5-7996-1191-0 ;

Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=276483

—  Tep-Kpukopos, A.M. Kypc maremaTnueckoro aHajiuza : yyeObHoe mocoOue[DneKTpoHHbIH pe-
cypc]. / A.M. Tep-Kpuxopos, M.U. llabynuH. - 6-e u3a. (3:1.). - Mocksa : BUHOM. Jlabopatopus 3HaHHIH,
2015. - 675 c. - ISBN 978-5-9963-2987-8 ;

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=120555

— UYyemesa, H.A. BBenenue B maremaTuueckuil aHanu3 : yueOHoe mocoOue [DIeKTPOHHBIN pe-
cypc]. / H.A. Uyemesa ; MunucrepctBo o0pa3oBanus u Hayku P®, KemepoBckuii rocynapcTBeHHBIH YHU-
BepcureT. - Kemeposo : KemepoBckuii rocynapctBeHHblil yausepeurert, 2015. - 112 c. : cxem. - bubnuorp. B
kH. - ISBN 978-5-8353-1672-4 ;

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=481496
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5.3 llepuoanueckue u3gaHusl

— Beicmee obpazoBanue B Poccun: xxypHan. — MockBa : MOCKOBCKHI ToCysl. Y HUBEPCHUTET TEYaTH HM.
N. denopora, 2019

—Briciee o6pa3oBanue ceroans: xxypHai. — Mockaa : Jloroc, 2019

—DKOHOMHCT: )XypHaIl. — MockBa : 3narenscTBo DxoHOMHUCT, 2019

5.4 UnTepHeT-pecypcsbl

—  http://www.biblioclub.ru — 3bC «YHuBepcurerckas OuOIMOTEKa OH-ITAWH» » / (MPUHAIICK-
HocTh OOIIECTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «HekcMennay).

— http://e.lanbook.com/ — BBC «Jlaub» (npuHamiekHOCTh (OOMIECTBO ¢ OrpaHHYEHHONH OTBETCT-
BeHHOCTHIO «ObC JIAHbY)

—  http://znanium.com/ — 9BC nayuno — u3narenbckoro rearpa «MHDPA-My (npuHaAIe)KHOCTD
OO1m1ecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «HekcMenma)

—  http://rucont.ru/ — 3BC Pykont (npunamiexaocts OO0 IleHTpaabHbIH KOUIEKTOP OHOIHOTEK
«BMIBKOM», OO0 «ArentctBo «KnHura-Cepsucy).

— Hayunas snextponnas oubnuorexka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexxum cBoGoHO-
o JIoCTyma

Pecypc cBoOoaHOrO 1OCTYMHA:
— http://www.vilenin.narod.ru/Books/Books.htm — MaremaTn4eckast Ondanorexa
— http://www. exponenta.ru — «O6pa3oBaTebHbIIl MaTEMaTHYECKHUil caiiT EXponenta.ruy.
— http://www. matclub.ru — Jlexiuu, npumeps! pelieHns 3a1a4, HHTErPalbl ¥ MPOU3BOAHbIE, Tudde-
pennupoBanue, TOKII, Dnextponusie yueOHuku. Tumnooii pacuer u3 3anaunuka Kysnemosa.
http://www. mathelp.spb.ru — «Bpiciiass martematuka» (momoIs cTyaeHTam) — Jlekiun,
ANEKTPOHHBIE YYEOHUKH, PEIIeHNE KOHTPOJIbHBIX PaldoT.

5.5 IIporpammHoe obGecnedyeHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX U HHGOPMAIHOHHBIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOTI U

— Onmnepanuonnas cucrema Microsoft Windows 7 Academic

— Odwucusre npunoxenus Microsoft Office 2010 Academic

— Slanexc-Opaysep. — Pexxum nocrymna: https://yandex.ru/

— OO6uepoccuiickuit MaTeMaTudeckuil moprai. — Pexxum noctyna: http://www.mathnet.ru/

— bBonbmias poccuiickas sHmkmoneaus. - Pexxum gocrymna: https://bigenc.ru/

— CIIC «Koncynbrantllmoc». — Pexum nocryna: http://www.consultant.ru/

— OenepanpHast ciryxk0a roCy/1apCTBEHHOU CTaTUCTHUKH. - Pexxum JOCTYyTIa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

— ®enepanbHbIil 00pa3oBaTeNbHbIN MopTai. — Pexxum moctyma — http://www.edu.ru —«Poccuiickoe 00-
pazoBanue» denepanpHblii noptan. Kartamor oGpa3oBaTeNbHBIX HHTEPHET PECYpCOB. 3aKOHOJATENILCTBO.
HopmatuBHBIE JOKYMEHTHI U CTaHAapTHl // YueOHo-MeToarnuecKkas OnbImnoTexa.

6 MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI

Y4eOHO-METONMYECKUHA KOMIUIEKC 10 JUCIHUININHE «MaTeMaTHYeCKUH aHaaIn3y.

VYyeOHast ayquTOpHs JEKIUOHHOTO THUIA: CTAlIMOHAPHBIN MYJIbTUMEINA-TIPOEKTOP U MPOEKIIMOHHBIN
9KpaH, MEPEeHOCHOW HOyTOyK, kadeapa, MOCaJOYHbIE MecTa s oOydJarommxcs, paboyee MeCTo
TpenoaaBaresis, yaeOHas T0CKa

KoMmmploTepHBIif  KJIacC: CTAIlMOHAPHBIA  MYIbTUMEIUA-TIPOCKTOP W MPOSKIMOHHBIA 9JKpaH,
o0opymoBaHue JUIsi OpraHW3aIlliy JIOKAJIBHON BBIYHCIUTEILHOM CETH, TNepedyHH VHTepHeT-CChUIOK Ha
NIEKTPOHHBIE UCTOYHUKH (Ha KOTOpBIE pa3pelleH JOCTYI U3 ayJUTOPUH) AJIS MOITYYEHUs JOTIOIHUTEIbHON
nH(OpMaMK TIO0 JAWCIUILIMHE, OOOpYJOBaHWE JJIs OPTraHU3AlHMH JIOKAJHLHOW BBIYHUCIMTEILHOW CETH,
MePCOHANBHBIE KOMITBIOTEPHI, pabodee MECTO MpernojaBaTelis U CTYACHTOB, yueOHas JocKa.
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[ToMenieHust Al CaMOCTOSITENILHOW PAa0OTHI: KOMIUIEKTHI YYEHHYECKOH MeOeln, KOMITBIOTEPHI ¢
noJKiIroYeHueM K cetn «MHTepHeT» M oOecredeHneM AOoCTyna B DIIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarensHyro cpeny OI'Y, anekTpoHHbBIE OUOINOTEUHBIE CHCTEMBI.

Y4eOHble ayaUTOpPHH [UIS TIPOBEICHHSI TPYNIOBBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJSA W
HpOMe)ICYTOqHOﬁ arTecTaluu. KOMIIJICKThI y‘IeHI/I‘IeCKOf/'I MC6CJII/I, KOMIIBIOTCPBI C MOAKIHOYCHHUEM K CCTHU

«HTepHET» M O0ECIIeUeHHEM JIOCTYNa B 3JIEKTPOHHYI HH(OpManmoHHO-oOpa3oBarenbHyo cpeny OI'Y,
ANEKTPOHHBIC OMOTMOTEYHBIE CHCTEMBI.

K paboueii npocpamme npunazaromcesn:

e @DOHI OIEHOYHBIX CPEACTB IS NPOBEICHHUS MPOMEKYTOYHOH aTTECTAIlMM OOYYaIOIIUXCS IO
JMCITATIIINHE,

° MeTO,I[I/ILIeCKI/IC YKa3aHuA JJ1Ad o6yqa}0uu/1xc>1 110 OCBOCHHUIO JHCIUIIIIMHBI.
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