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MuHHCTEpPCTBO HAYKH U BBICIIEro oOpa3oBanust PO

o o Dopma
VYIIbSHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMma JUCIHILIHHBL

1. HOEJMU U 3AJAYU OCBOEHUSA JUCIHUIIIMHBI

He.]'[l/l OCBOCHUSA TUCHUIIJINHBI:

— (QopmupoBaHue MaTeMaTHYECKOT O armnapara MOJIEIUPOBAHUS 0a30BBIX
SKOHOMHUYECKHX SBIICHUM;

— TOJy4YeHHEe 3HAHUM O MaTeMaTUYECKUX MOJENSIX 0a30BBIX SKOHOMUYECKUX SIBICHUI
palMOHAIBHOTO MOBEACHUS MOTpEOUTENEH U MPOU3BOAUTEIEH HAa PBIHKE;

—  3HAKOMCTBO C MAaT€MaTHYE€CKMMHU METOJaMU Ka4E€CTBEHHOI'O MCCIIEOBAaHM MO et
palMOHAIBHOTO MOBEACHUS MOTpEeOUTENeH U MPOU3BOAUTEICH.

3agaud OCBOEHHS JAMCIUILINHBI

—  H3y4YCHHE anmapara MOJACIHPOBAHUS JTMHEHHBIX CUCTEM B DKOHOMHKE;

— H3y4YEHHE CBOWMCTB DJIEMEHTAPHBIX (PYHKIHI, TPUMEHSIEMBIX B MOJACIHPOBAHUH
YKOHOMHUYECKUX SIBJICHUU

— OCBOGHHME METOJOB TOCTPOCHUS  (QYHKIMH  TOJE3HOCTH,  YYUTHIBAOIIMX
MPEANOYTEHUS TOTPEOUTENEH;

— H3y4YeHHE METOJa MPOU3BOJCTBEHHBIX (DYHKIHUHA IJIsI MOAECTUPOBAHUS KPYITHBIX
MPOM3BOJACTBEHHBIX OOBEKTOB.

B pesynbTaTe n3ydeHus Kypca CTyI€HTHI TOKHBI YMETh HCTIOJIb30BaTh MAaTEMaTHUECKHE
MOJIEJT PalMOHAJIBLHOTO TOBEACHUSA TOTpeOuTeNneld W TPOM3BOAMTENECH Ha pBIHKE IS
Ka4yeCTBEHHOI'0 M KOJIMYECTBEHHOI'0 YKOHOMHUYECKOro aHaau3a.

2. MECTO AJUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

HucrunnuHa «MaTteMaTuueckue METOJIbl B SKOHOMHKE» MPUHAJJICKHUT 0a30BOH YaCTH
®I'OC BO 6akanaBpuata «l ocygapcTBeHHOE W MYHHIIMTIIAIBLHOE YIpaBieHUE». JucnumuimHa
M3y4aeTcs CTyACHTaMU MepBOro Kypca OakaiaBpuara.

W3yuenune pucuumumebel «MaremMaTH4ecKne METOABl B JKOHOMHKE» OazupyeTcs Ha
KOMITETEHIINAX, CPOPMUPOBAHHBIX y 00Yy4aIOIUXCA B MPOIECCe M3YYEHHUs HIKOIBHOTO Kypca
MaTEeMaTHUKH, 00IeCTBO3HAHUS.

Kommnerenuuu, 3HaHUs, HABBIKK U YMEHHUsI, IPUOOPETEHHBIE B pe3yJIbTaTe MPOXOKICHUS
Kypca, OyayT BOCTpeOOBaHBI IPH U3YYCHUH AUCHUIUINH: BeposTHOCTHBIE METOIBI B YKOHOMHUKE,
l'ocynapcTBeHHOE perynupoBaHue SKOHOMUKH, Craructuka, MaTemMaTnyecKue METOAbl U MOJIENN
B FOCYJapCTBEHHOM YympaBieHuu, OCHOBBI SHEProcOepeKeHUsI U MOBBIIICHHUS YHEPTeTUYECKON
s pexTuBHOCTH/ OCYynapcTBEHHass TOJHMTHKA SHeprocOepexenus, MHCTpyMeHTH nHppPOBOI
SKOHOMHUKH, YTIpaBjeHUE CTapTallaMd B COIMAJIbHOM IpeanpuHUMaTeabcTBe/Opranuzanus
MHBECTULMI B COLMAIBbHOM MpeANpUHUMATENbCTBE, [IpUHATHE M HCIIONHEHUE TroCyIapCTBEHHBIX
peumenuii, [lpuknagHas conuanbHO-3KOHOMUYECKas CTAaTHCTHKA, a TaKKe NPU MPOXO0XKIACHUHU
npakTuk: OpraHu3alMOHHO-YIIpaBleHUYeCKass IMpakTuka, [lpenaunioMHas mpakTUKa, IpHU
MOATOTOBKE K MpOIEAype 3allUThl U HpOoLeAype 3aIlIUThl BBHIMTYCKHOW KBaJIH(UKALHMOHHOU
paboThI, IpH MOArOTOBKE K CIa4e U cadya rocy1apCTBEHHOTO YK3aMeHa.

3. INIEPEYEHb IIVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIIbTATAMUA
OCBOEHUA OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koa v nHamMeHoBanue IlepevyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YEeHHS IO
peanu3yeMoii KOMIeTEeHIIUH JUCIUTIIINHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMU TOCTHKEHHUST KOMIETEHIUI
OIIK - 2 Cnocoben | UJ-lomk2 3HaTh  METOABI  MAaKCUMHU3AIUM  HUIIH

pa3pabaThelBaTh M pEalM30BbIBATH | MUHUMHU3AIUM J>KOHOMHYECKUX IIOKa3aTelei, aHaimsa
YIPABJIEHYECKUE PELICHUS, MEPBI | MPOU3BOJICTBCHHBIX (PYHKIIUH.
peryaupyromero Bosaeiicteus, B | U-2omk2 YMeTh NIPUMEHATh METOJbl MaKCHUMH3ALUU
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TOM qYucCJe KOHTPOJIbHO- q)yHKLII/II/I IIOJIE3HOCTH, MHWHHMU3aIlUHN pacxogos,
HaA30pPHBIC (I)yHKLII/II/I, MaKCHUMHU3alluH HpI/IﬁbIJII/I U MUHHUMU3AIN U3CPIKECK OJIA
TroCyaapCTBCHHEBIC H | IPOU3BOACTBCHHBIX q)yHKLII/Iﬁ

MYHUIMIIAJIBHBIC HOpOrpaMMbl Ha
OCHOBC aHalJiu3a COIHMaJIbHO-
OKOHOMHYECCKUX IMPOLECCOB;

U/-3onk-2 Braners onbIToM npuMEHEHHS METOJOB K
MaKCUMH3aINU QYHKIUH TOJE3HOCTH, METOJ0B aHalIn3a
MPOU3BOJICTBEHHBIX (DYHKIIMA.

IIK - 8 CnocobGeHn MoaenupoBarth
AIMUHUCTPATUBHBIC IIPOLCCChI H

UJ-1pxs 3HaTh W MOACIM MAaKCHUMM3ALUMKU WM
MUHHMU3AIUM SKOHOMHYECKMX ITOKasaTejel, aHalu3a

poLENyPBI B OpraHax | MpOM3BOACTBEHHBIX ()YHKIIUNA.

rocyJ1apCTBEHHOU Bractu | U1-2nxs  YMeTh pemarb 3aJaud: MaKCHUMU3AIUU
Poccuiickoii ®denepanuu, opranax | GyHKIHM  MOJE3HOCTH, MHUHUMH3ALUH  PACXOJIOB,
rocyaapCTBEHHOMN BJIACTH | MAKCUMU3AIMHU NPUOBIIN 1 MUHUMU3AINHI U3/AEPKEK s
CcyOBEKTOB Poccuiickoii | mpon3BOACTBEHHBIX (YHKIIHMN.

®enepanuu, opraHoB MeCTHOro | MJI-3pk.g Bnaners ONBITOM peleHus 3a7a4
CaMOYTIpaBJICHUs, aXaNTHPOBATH | MOTPEOUTEIHCKOTO CIPOCA, TEOPUU IMPOM3BOACTBEHHBIX
OCHOBHBIE MaTeMaTH4ECKuE | (GpyHKIMH

MOJIeNIN K KOHKPETHBIM 3aJ1adam

yIpaBiaeHUs

4. OBLIAA TPYAOEMKOCTHb AUCHUIIJINHBI

4.1 O0béM TUCHUIIMHBI B 3a4€THBIX €IMHUIAX (BCEro): 5 3a4CTHHIX CIUHUIIL.

4.2 O0bEéM THCHHUIJIMHBI MO0 BUAAM Y4eOHOIl padoTbl (B yacax)

KoanuecTBo yacos (¢popma 00yueHns
OYHO-320YHAA)

Bua yueoHo¥ padoThI
ay p B 1.4. o cemecTpam

Bcero no miany e

1 2 3
KonTaktHas pabora 00ydaronuxcs ¢ 72 79
npernoiaBaresieM
AyIuTOpHBIC 3aHATHS 72 72
Jlexuuu 36 36
MPAKTHYECKNE U CEMUHAPCKHUE 3aHSATHS 36 36
nmaboparopHbie PadoTHI (J1TaA0OpaTOPHBII
MPAKTHKYM )
CamocTtosTenbHas pabora 72 72

dopma TeKylero KOHTpoJId 3HaAHUHM U

KOHTPOJIA CaMOCTOSTEIILHOMN pa60Tm: OIIpOC, pCHICHUC OIIpOC, PCHICHUC

TECTUPOBAHHUE, KOHTP. pab0Ta, KOJUIOKBUYM, 3a1a4y 3amaqy
pedepat u ap. (He MmeHee 2 BUIOB)

KypcoBas pabora

Bu el npoMexXyTOUHOM aTTeCTalluK 36 sk3ameH (36)
Bcero yacoB mo IUCIUAIUINHE 180 180

4.3 Conep:kanue TMCHUILIHHBI. Pacnipeesienue 4acoB 1o TeMaM U BUIaM y4e0HOI padoThl

dopma oOydeHus QYHO-3a09HAas

Buapl yueOHbIX 3aHATHI
AyIMTOpPHBIE 3AaHATHS |
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npakTu- | Jabopa- |3ansarus B |Camocto-| Popma
YyecKHMe | TOpHbIe | HHTepPaK- |ATeJbHasl| TeKyllero
Hassanue pasnenos u tem | Beero | nexuuu | 3ansitusi, | paéoTnl, | THBHOI |padoTa KOHTPOJIsA
CeMHHA- | IPAKTH- | (dopme 3HAHMI
pbI KYyMBbI
1 2 3 4 5 6 7 8
MHoecTBa U QyHKLIUH Omnpoc
8 2 2 4 Pemenve
3a1a4
Ipenen GyHKIwH Ompoc
8 2 2 4 Pemenve
3a1a4
HenpepsiBHOCT hyHKIIMH Onpoc
8 2 2 4 Pemenve
3a1a4
IIpousBoaHas u Ompoc
nuddepernmran 9 2 3 1 4 Perienue
3a1a4
OCHOBHBIE TEOPEMBI Omnpoc
nudhepeHIranLHOro 7 2 1 4 Pemenne
HUCUYUCIICHUA 3aaa4
ITpumeHnenue Omnpoc
i hepeHInanTbHOro Pemenue
UCUUCIICHUS IS 8 2 2 1 4 3a1a4
HccreoBaHus QYHKIHN U
NOCTPOeHHUs! TpaduKoB
OYHKITNHA HECKOIBKHUX Omnpoc
TIEPEMEHHBIX 8 2 2 4 Peutenue
3a1ayq
Wnterpan Omnpoc
8 2 2 4 Peutenue
3amayq
Paner Omnpoc
8 2 2 4 Peutenue
3a1ayq
Bekrop, BekTopHBIE Omnpoc
HpOCTPAaHCTBA 8 2 2 4 Peutenue
3a1aq
CucTeMbl JTHHEHHBIX Omnpoc
ypaBHeHMit 8 2 2 1 4 Peutenue
3a1aq
MartpHusl, orpeneTuTeN Ompoc
8 2 2 1 4 Penienue
3a1aq
3amada Ha 0€3yCIOBHBII Omnpoc
9KCTPEMYM 8 2 2 1 4 Pemrenne
3a1aq
3amaya HETUHEHHOTO Omnpoc
MPOTPaMMHPOBAHHS. 8 2 2 4
CemroBas TO4Ka
Brimykiiele MHOXKECTBa Ompoc
BBITYKJIbIE QYHKITHH. 3a7a49a 8 2 2 4
BBIITYKJIOT'O
TPOrPaMMHPOBAHHS
MeTton mpon3BOACTBEHHBIX 3 2 2 1 Ompoc
GbyHKITH
Mozenb noTpeGHUTENLCKOrO 8 2 2 1 Ormpoc
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MHuHHUCTEPCTBO }{ayKI/I M BBICILIETO ?6pa3OBaHHH PO Dopma
VIBSHOBCKHI IOCYJaPCTBEHHBIH YHUBEPCHTET
@ - PaGouast mporpaMma JUCIHILIHHBL
crpoca
Mouens JleonTsreBa 8 2 2 1 4 Omnpoc
TIpoMexkyTOoUHAs ATTECTALHSA 36 36
HUTOI'O: 180 36 36 8 108 -

5. COAEPXAHUE JUCIUIIYIMHBI (MOAYJIs)

Tema 1. Muoowcecmea u ¢gynxkyuu. MHOXecCTBa M onepaluy HajJ HUMH. MHOXECTBO
BeleCTBEHHBIX uucen. Oynkuus. OO6macTh ompeaeneHus U obiacTb 3HaueHHH. Pasnuunbie
cnocob6nl 3amanus ¢ynknuid. Kommosumus ¢yHkiuii. B3anMHO-0IHO3HAYHOE COOTBETCTBHE.
ToxnectBennass ¢ynkuus. OOpatHas ¢(yHknus. OCHOBHBIE S3JE€MEHTapHble (YHKIMH, HX
CBOICTBA U IrpauKH.

Tema 2. Ilpeoden ¢ynxyuu. IlpenenpHas Touyka MHOXKecTBa. OKpPECTHOCTh KOHEYHOW WU
O0eckoHeuHO ynaneHHoi Touku. [Ipenen ¢pyHkuu B Touke (KOHEUHOU U Oeckoneunoit). [Ipemen
MOCJIEIOBATEIbHOCTH KaK 4YacTHBIM ciydail mnpenena ¢yHkuuu. OAHOCTOPOHHME TNpPENEIbI.
beckoneuno mainble 1 OeckoHe4HO Oousibline W UX cBoicTBa. [Ipenen MOHOTOHHOW (DYHKIUH.
OcCHOBHBIE TEOPEMBI O IpeJenax. 3aMevaTeabHbIe PEaebl.

Tema 3. Henpepvisnocms ¢pynkyuu. HempepolBHOCTS QYHKIMH B Touke. Onepamuu Hal
HETIPEPHIBHBIMU ~ (YHKIUAMHU. HemnpepblBHOCTH  OCHOBHBIX  JJIEMEHTApHBIX  (DYHKIHIA.
OnnoctopoHHss HenpepblBHOCTh. Kimaccudukamus pa3psiBoB. [Ipumeps! paspbIBHBIX QYHKIUH.
CpoiictBa (yHKIMH, HENPEephIBHBIX HA OTpPE3Ke: OrPaHMYEHHOCTb, CYIIECTBOBaHUE
HanOOJBIIEr0 U HAMMEHBIIIET 0 3HAUCHHUH, CYIIeCTBOBAaHUE MMPOMEKYTOUYHBIX 3HAUCHHI.

Tema 4. [Ipoussoonas u ouggepenyuan. 3anauu, MPUBOIAIINE K TMOHATHIO MTPOU3BOIHOM.
Omnpenenenne TPOU3BOJHON, €€ T€OMETPUUYECKUNA, MEXaHUYECKUM M SKOHOMHUYECKHM CMBICII.
OcHOBHBIE NpaBHJIa HAXOXICHUS Mpou3BOoAHBIX. [lonarue muddepennnana. I'eomerpuueckuit
cmpicn  guddepennuana. Auddepennuan cmoxnoir QyHkmuu. VHBapuaHTHOCTH (GOPMBI
midpdepennuana. duddepernnupoBanne (GyHKIUH, 3aJaHHBIX MapaMeTrpudeckd. [IponsBogHble U
¢ depeHnnanbl BHICIIUX MOPSAKOB. Vcmonb30BaHWe MOHATHS TMPOU3BOJHONW B HKOHOMHUKE.
DNacTUYHOCTH (YHKIIHH.

Tema 5. Ocrnognvie meopemvl oupghepenyuarvrnozco ucuucienus. TOUYKH IKCTpeMyMa
¢byukmuu. Teopema @epma. Teopemsl Pomns, Jlarpamka, Komu u ux npumenenue. [IpaBuio
Jlomutansa. ®opmyna Teitnopa ¢ octaTouHbiM uieHOM B ¢opme [leano u B popme Jlarpanxa.
[IpencraBnenue pyHKImi exp(x), sin X, cos X, In(1+x), (1+x)™ no popmyne Teitnopa.

Tema 6. Ilpumenenue oughpepenyuanrpbrozo ucuucienus O0as UCCIeO008AHUL QYHKYUU U
nocmpoenus 2paguxog. YCIOBH€ MOHOTOHHOCTHM (YHKIMM Ha HHTEpBaie. DKCTPEMYyMBI
¢ynkuun. Heobxomumoe ycmoBue skctpemyma. Jlocrarouneie ycioBus. OTbhICKaHUE
HauOoNbIIero ¥ HauMeHbIIEro 3HadeHUd GQyHkuuu, guddepeHurpyeMoil Ha OTpe3Ke.
Beimyknocts u  BorHytocTh (GyHKuuu. Toukum meperuba. AcumnrTorsl. OOmas cxema
ucciaenoBaHus QyHKIMU U MMOCTPOCHUE ee rpaduka.

Tema 7. @yukyuu neckoarvkux nepemennvix. OKpecTHOCTh TOYKH B mpocTpaHcTBe R
[penen ¢pynknuu. HenpepsiBHOCTh QyHKIMK. YacTHbie pousBoanbie. [lonubiit nuddepenmnmnan
U ero CBs3b C YaCTHBIMH NMPOU3BOAHBIMH. MIHBapUaHTHOCTH (OpMBI MONHOTO AuddepeHnnana.
KacarenbHast MIOCKOCTP M HOpPMalb K IOBEPXHOCTH. ['€OMETPUYECKHI CMBICH MOJHOIO
middepennunana. DKCTpeMyMbl (YHKIHHM HECKOJIBKHX NepeMeHHbIX. HeoOxommmoe ycioBue
KCTpEMyMa.

Tema 8. Uumeepan. TlepBooOpa3Has. HeompeneneHHbIH HWHTErpajl U €ro CBOWCTBA.
[Ipocreiimne mnpaBuiia UHTErpUpOBaHUS. MeETOAbl MHTErPUPOBAHUS MOACTAHOBKOHN (3amMeHa
MEepEeMEHHON) M MO 4YacTAM. 3ajJayd, NPUBOJAAIIMNE K MOHATHUIO ONPEIEICHHOr0 HMHTErpasa.
Omnpenenenue omnpeneneHHoro uHrerpana. CpoiicTBa ompeneneHHoro uHTerpana. dopmyna
Hprorona-Jleiibuuna. IlpuMenenne cnoco0OOB MOJCTAHOBKM W MHTETPUPOBAHUS MO YACTAM K
BBIYMCIIEHUIO ONpe/leIeHHOro uHTerpana. HecoOCTBeHHBIE HHTErpaibl ¢ OECKOHEYHBIMU
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npesenaMd U OT HEeOrpaHWYEHHBIX (YHKIIMM, UX OCHOBHBIE CBOMICTBA.

Tema 9. Psaowi. Ilonarue uucnoBoro psga. CxoguMocTh U cymMma psna. Heo6xoaumoe
YCIIOBUE CXOIMMOCTH psfa. JledcTtBus ¢ psgamu. JlocTaTouHOE YCJIOBHE CXOJAMMOCTHU
MOJIOKUTENbHBIX psAoB. Teopembl cpaBHeHus, npuszHaku Komu u Jlanambepa, UHTErpanbHbIN
npu3Hak. 3HakonepeMeHHble psajbl. [Ipusznak JleitOnuna. AGcomoTHAs U yCI0BHAs CXOAUMOCTD
psanoB. [lonsTue QyHKIMOHATBHOTO psAAa U 00JaCTU €ro cXoauMocTH. O61acTh CXOAMMOCTH U
paauyc CXOAMMOCTH cTeneHHoro psanaa. uddepeHuupoBanue U MHTETPUPOBAHUE CTEIEHHBIX
psnoB. PaznokeHue B CTeNEHHBIE ps/ibl 3JIEeMEHTapHbIX QyHKIUH exp(x), sin X, cos X, In(1+x),
arctg X.

Tema 10. Bexmop, eexmophnule npocmparncmea. BekTopHoe Npou3BeI€HUE BEKTOPOB, €r0
CBOMCTBA U BBIPAXKECHHE Yepe3 JACKAPTOBBI KOOpAHHATH.. CMeEIIaHHOE MPOU3BEIECHUE BEKTOPOB,
€ro CBOWCTBA W BBIPAXEHHE uYepe3 JEKapTOBbl KoopauHaTbl. OnpeneneHue BEKTOPHOrO
npoctpanctBa.  [Ipumepbl  BexkTOopHbIX  mpoctpaHcTB.  IlogmpocTpancTBo,  KpuUTepuil
noanpocrpancrBa. JluHedHass 3aBuUcUMOCTh BekTOpoB. basuc. KoopauHaTel BekTOpa.
Pa3zMepHOCTH BEKTOPHOr O IPOCTPAHCTBA.

Tema 11. Cucmemsr aunelinvix ypasHenuti. OCHOBHBIC TIOHSATHS W ONpEICICHUS.
DreMeHTapHbIe peoOpa3oBaHUs CHCTEM JHMHEWHBIX ypaBHeHui. Meron ["aycca.

Tema 12. Mampuywi, onpedenumenu. Onepanuu HaJa MaTpuilaMd. YacTHBIE BB MATpPHII.
BekTopnoe npoctpancTtBo matpun. ObpaTHas MaTpuIla U €€ BhIUUCIeHNne. Pemenne MaTpuuHbIX
ypaBHeHuH. MaTrpuuHas 3amuch CUCTEMBbl JUHEHWHBIX ypaBHeHuil. IlpaBuiio Kpawmepa.
Onpenenenue panra matpuubl. Teopema o paHre maTpuubl. IHBapHaHTHOCTh paHra MaTpHUIbI
OTHOCHUTEJIBHO 3JIEMEHTApHBIX NpeoOpa3zoBaHuid. [IpocTpaHCTBO pelIeHNu CUCTEMBI JTMHEHHBIX
OJHOPOAHBIX ypaBHeHHN. DyHIaMeHTaIbHAA CUCTEMa pElIeHUN. BekTopHas 3amuch CHCTEMBI
nuHeWHsX ypaBHeHuil. Teopema Kponekepa-Kamemnmn. CTpykTypa MHOXECTBa peIlleHUN
CUCTEMBl JIMHEMHBIX HEOJHOPOAHBIX ypaBHeHMH. Omnpenenurens N-ro nopsaka. CsolicTBa
ompenenuTeneii. MuHOpsl W anreOpandecKkue OMOJTHEHHUs. BBIYUCIEHHE ONpeeNuTens
pa3noXeHUEM IO CTPOKE MU CTOJIONY.

Tema 13. 3a0aua na 6e3ycnoguuiii sxcmpemym. OOImas 3amada Ha IKCTPEMYM, TTOHSATHE
JIOKAJIbHOTO, TI00aJIBHOTO, YCIOBHOTO, 0€3yCIOBHOrO ’KcTpemyma. Teopema Beiliepmrpacca.
3amaua Ha OE3yCIOBHBIA IKCTpPEMYM Uit (YHKIIUH HECKOJIBKUX IepeMeHHBIX. Teopema depma
(HeoOXomMMOE yCIOBHE ASKCTpeMyMa). TeopeMa O JOCTaTOYHOM YCIOBHUU JKCTpeMyMa JUIst
(GYHKIUH HECKOIBKUX EPEMEHHBIX.

Tema 14. 3aoaua Henuneiinoco npoepammuposanus. Ceonosas mouxa. 3agada
HenuHeHoro mporpammupoBanus (HII), ee mocTaHOBKa ¢ OrpaHMYEHUSIMU THIA PaBEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/l>xona, kak HeoOxoauMmoe ycinoBue MuHuMyma. CemnoBas TOYKa
Kak JJOCTaTOYHOE yclioBMe MUHUMYyMa B 3a1ada HII, Teopema o ceqnoBoil Touke.

Tema 15. Bwinyxkavie muooicecmea u evinykivle Qyukyuu. 3adaua 8bINyKI020
npoepammuposanus. OrpeneneHue BHITYKIBIX MHoxectBa u  (yHkuuu. Crnen QyHkuuu,
KpuTepuu BhIMykiIocTU. Juddepennuanpupie cBolicTBa BBIMYKIbIX ¢GyHKnuil. [TocTtaHoBka
3a/1a4M BBIIYKJIOrO0 MPOrpaMMHUpPOBaHUs, yciloBHe peryispHoctu no Cueiltepy, reopema Kyna-
Takkepa. 3amaya JIMHEWHOro MNporpaMMHUpOBaHMs, JBOWCTBeHHas 3anauda JIII, Teopemsl
JIBOMCTBEHHOCTH.

Tema 16. Memoo npouzseoocmeennvix ¢hynkyuii. [IoOHSITHE TPOU3BOJACTBECHHON (DYHKIIUH
(ITd), ee cBoiicTBa. Heoknaccuueckas mpous3BoacTBeHHAas QyHKIuA. MynbTuruinkaTuBHas 110,
ee cpoiictBa. @ynkuusa Koba-/[yrmaca. DnactuuHocTh Bbiycka. [IpeaenbHas HOpMma 3aMelleHUs.
Makcumuzanus npuOsuin 0e3 orpaHuueHuid. MakcuMu3zauusi NPUOBIIM NPU OIPAHUYEHHBIX
U3AepIKKaXx.

Tema 17. Mooenv nompebumenvckoco cnpoca. OCHOBBI TEOPUU MOTPEOUTENHCKOIO
crnpoca, QYHKIHUS NOJNE3HOCTH, ee cBoiicTBa. OTHomeHue npeanoutenus. [lopsakoBas GyHKus
none3Hoctu. Mogens norpedurensckoro Beioopa (I1B). dyukuun cnpoca. 3akonsl ['occena.
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Tema 18. Moodenv Jleoumvesa. Moaens MexoTpaciieBoro 6amanca (Moaesnb JIeoHThEBA),
MOHATHE MPOAYKTUBHOCTHU. J[BolicTBeHHas 3amava B Mojaeau JIeoHTheBa, €€ MPHOBUIBHOCTD.
Teopema ®pobenunyca-Ileppona. Kpurepuit npoayktuBHOCTH Moaenu JleoHTheBa.

6. TEMBI MPAKTUYECKUX U CEMUHAPCKHUX 3AHATUH

KoanyectBo
Ne Ne 4acoB
Tema, paccMaTpuBaeMbie BONPOCHI
n/m | pasgena Ounasn
dopma
Mnuoowcecmea u hynxyuu.
Onepanyy HaJy MHOYKECTBaMH M UX CBOWCTBA. HaxoxkaeHue obnactu

1 1 onpezeNneHus U 00JacTy 3HaueHni GyHKimi. HaxoxxneHne KoMno3uimm 2

(yHKIMH, TpOBEepKa 00paTUMOCTH M HAXOXKJIEHUE 00paTHBIX ()yHKIHH.
DremMeHTapHble QYHKINH, UX TpadyKK U CBOMCTBA. [ padviki OCHOBHBIX
9JIEMEHTAPHBIX QYHKIIUA.

Ipeoenvt gynryuii.
OKpecTHOCTh TOUKH, TOHATHE TpeAenbHOM Touku. [Ipenen
HOCTIEA0BATEIbHOCTH KAaK YAaCTHBIN cIydail mpenena GyHkiuu. Beraucnenue

2 2 npenenoB. Buapl HeonpeaeneHHOCTeN 1 OCBOOOXKACHHE OT HUX. Bhraucienne 2
HEOIpeeNICeHHOCTEH, CBOAAIIMXCS K 3aMevaTeNbHbIM MpefeiaM. beckoneuHo
MaJible 1 6eCKOHEYHO OONbIINe BETUYUHBI. ACUMITOTHYECKHE COOTHOIICHUS
1 UX UCITIOJIB30BAHUE MPU BBIYUCIICHUM IPEACIOB.

Henpepuwisnocmo ghynxyuii.

3 3 BeruncrnieHie oqHOCTOPOHHUX mpeenoB. VcenenoBanne GyHKIHI Ha 2

HENPephIBHOCTH U KIacCU(UKaLus pa3phIBOB.
Ipouseoonas u ougghepenyuan.
MexaHuyecKui, TeOMETPUIECKUI U 3KOHOMUUYECKUAN CMBICI IIPOU3BOIHOM.

4 4 I'eomerpuueckuii cmbicn auddepenimana. TexHUKa BEIYUCICHHS 9
npou3BoHbIX. [Ipon3BoHas crnoxHol GpyHkuuu. [Ipon3BogHas creneHHo-
nokaszatenbHol QyHkuuu. [IponsBonHbie (yHKIHIA, 3aJaHHBIX
HapaMeTPUYECKH.

Tlpouszsoonas u ouppepenyuan.

5 4 Hcnonb3oBaHue MOHATHUSI IPOU3BOTHON B SKOHOMHUKE. 1
[penenbHble BEMTMYUHBI B 3)KOHOMUKE. DJIaCTHYHOCTD (YHKIIUH.

OcHogHbie meopemvl OUPhepeHyuarHo2o UCHUCIeHUA.

6 5 ®dopmymna Teiiopa ¢ 0OCTaTOYHBIM YICHOM B (bf)pMe [Meano u B popme 1
Jlarpamxa. [IpencraBnenne GyHKmid exp(x), Sin X, cos X, In(1+x), (1+x)™ mo
¢dopmyne Teiinopa.

Tpumenenue ouggepenyuanvroeo ucuucienus 0 UCcie008anus QyHKyul u
nOCMpoeHus epaghuKos.

7 6 HUccnenoBanne GyHKINH HAa MOHOTOHHOCTD M HAXOXKJICHHE YKCTPEMYM OB. 2
HccnenoBanne Ha BBITYKIOCTh M BOTHYTOCTD, U OIPEJICTIeHHE TOUEK
nepern6a. HaxoxxaeHne acummTor.

DYHKYUY HECKOLKUX NePEeMEHHDIX.
[Ipenen u HETIPEePHIBHOCTH (DYHKITHIA HECKOIBKHAX IEPEMEHHBIX. [[0BTOpHBIE

8 7 Tpeesbl, IpeeNbl o HanpasieHuto. [IpuMeps! GyHKIM#H, HMEOIHIX 2
pasJIMYHbIE Peesbl 0 Pa3HbIM HalpaBIeHUsAM. YacTHBIE IPOU3BOIHBIE U
oNHEIN nuddepenmman. ['paaneHT GyHKINN.

Hnmeepan.
[TepBooOpasHas 1 HeonpeIeIeHHBII HHTErpall. BerdaucieHne
HEOIPe/ICNICHHBIX HHTETPAJIOB Ha OCHOBE MPOCTEHIMX MPaBHIT

9 8 naTerpupoBanms. OnpeneneHHblil naTerpan. ®opmyna Herotona-JleliOHuIIA. 9
[pumenenune hopMyr 3aMeHBI IEPEMEHHOR M MHTETPUPOBAHUS TI0 YaCTsAM
TIPY BBIYMCIICHUH OIPEIEIeHHBIX HHTerpanoB. [IpuMepsl HerpaBUIIEHOTO
npuMmeneHnst popmynbsl HeroTona-JIeiOHuIa 1 GopMyInbl 3aMeHbI
MIEPEMEHHOM.

10 9 Psowr. 2
CX0OmMMOCTB MOJOKUTENBHBIX PSI0B. CXOANMOCTh 3HAKOTIEPEMEHHBIX PSIJIOB.
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CrenienHsle psinibl. Paznokenne ¢yHkimii B psin Teiinopa.

Onepayuu ¢ 6eKmMopamu u Mampuyamu.
BekTopHoe mpou3sBeneHie BeKTOpoB. CMeIIaHHOE POU3BEACHHUE BEKTOPOB.

11 10, 12 | Boluncienue onpeneautesaeil pa3ioKeHHeM 110 SJIEMEHTaM CTPOKH HITH 2
cToJI0Ia ¥ IPUBEICHHUEM K TPEYroJbHOMY BHAY. VICIIOIp30BaHNE CBOMCTB
orpeeNuTeNeH.

Pewienue cucmem nunetinvix ypagnenuil.
12 | 11,12 P 4

Merton I'aycca, meton Kpamepa.

3aoaua Ha He3ycnogHblIl SKCMpemym s (PYHKYUU HECKOTLKUX NEPEMEHHDIX.
13 13 Teopema depma (HeoOXomuMoe yciaoBue 3kcTpemyma). Teopema o 2
JIOCTATOYHOM YCIIOBHH IKCTPEMYMa JiIs PYHKIIUHM HECKOIBKUX MEPEMEHHBIX.

3aoaua nenunetinoco npoepamMmupoOSaiisl.
Teopema Kapyma-/I>xoHa, kak HeoOXxonumoe ycinoBue MuHIMYyMa. CensoBast 9

14 14
TOYKa KaK JIOCTATOYHOE YCIOBHE MUHUMYMa B 3ai1ada HII, Teopema o
CEJIOBOM TOUKE.
3aoaua evinyxnoeo npoepammuposanusi.
OnpeeneHre BRIMTYKIBIX MHOXKeCTBa U (yHKIWH. [uddepeHnnaibHbe
15 15 CBOWMCTBA BBIMYKJIBIX (pyHKIMIA. [TocTaHOBKA 3a7a49¥ BBITYKIIOTO )

MpOrpaMMUPOBAHUS, YCIOBUE peryispHocTu no Creiirepy, Teopema Kyna-
Takkepa. 3aaua TMHEHHOTO IPOrpaMMUPOBaHUS, IBOHCTBeHHas 3ana4a JIIT,
TEOPEMBI JIBOMCTBEHHOCTH.

Memoo npouzsoocmeennvix yHKyuil.

Heoknaccuueckasi mpou3BoAcTBeHHast GyHKuus. MynbTuiuinkatusHas [1D,
16 16 ee coiictBa. Oynkims Koba-/lyriaca. DnacTuuHOCTh BbillycKa. [IpenesbHas 2
HOpMa 3aMellieHns. MakciuMu3zaius npuobLUTH 0e3 orpaHuueHunH.
MakcuMu3zanust IpuObLIN NP OTPAaHUYEHHBIX M3JIEPIKKaX.

Mamemamuyeckas Modenb NOMpeOUMenTbCKO20 CNpoca.
17 17 OYHKIHS MTOJIE3HOCTH, ee cBoicTBa. OTHOIIEHHE TIpeAnoyTeHus. Moaens 2
notpeburensekoro Beioopa. dynkuuu crpoca. 3akoHsl ['occena.

Mooenwb mesicompacnesoeo banranca (modens Jleonmvesa).

18 18 ITonstue nponykruBHOCTU. JIBOMCTBEHHAs 3aa4ya B Moenu JIeonTeeBa, ee 2
npubbUTbHOCTE. Kputepuii npoaykTuBHOCTH Mozaenu JIeoHTheBa.
19 Bceero: 36

7. JIABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)

Ilo oucyunaumne 1a6opamopHwvLl NPAKMUKYM He NPedyCMOMmpPeEH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®EPATOB

Ilo Ooucyuniune He npedycmompennvl Kypcogble pabomsl, KOHMPOTIbHble pabomul,
pechepamul.

9. NEPEYEHb BOITPOCOB K 3K3AMEHY

=

MHoXecTBa U Olepanuy HaJ HUMH.

2. Tlonstne ¢pynxumu. O6nacte onpeneneHus u oonacTh 3HaueHUi (QyHkunu. CriocoOs
3ajanus yHKIUH.

3. Kommozunus ¢pynkumii. B3auMHo-oqH03Ha4HOE COOTBETCTBHE. TOXKIECTBEHHAs! (yHKIUSI.

OOparnast GpyHKUIHS.

OcHoBHBIE d7eMeHTapHble (QyHKIUU. VX cBOCTBA U TpaduKH.

5. OKkpecTHOCTh KOHEYHOH M OECKOHEUHO YAaleHHOW TOYKH. IIpenenbHas TOuka MHOXECTBA.
OTKpBITBIE U 3aMKHYTBhIE MHOXKECTBA.

6. Ilpenen ¢ynxumm B Touke. [Ipeaen mocneaoBaTeNbHOCTH KaK YaCTHBIA Cilydail mpezena
¢yHkuu. OTHOCTOPOHHUE MPEIEIbI.

7. BbeckoneyHo Manble 1 OECKOHEUHO OombIIre BenuuuHbl. (Onpenenenre, CBOUCTBA,
CpaBHEHHE).

8. OcHoBHBIE TeOpeMBbl O mpejaenax. [Ipeaen MOHOTOHHON (YHKITHH.

~
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10.
11.
12.

13.
14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.
33.
34.
35.
36.

37.
38.

39.
40.

41.

42.

43.

3amedarenbHble MPEAeIbl.

HenpepsiBHoCcTh (pyHKIMU. Onepanuu HajJ HENpepbIBHBIMU (DYHKLHAMHU.
HenpepbsIBHOCTh 351eMEHTapHBIX (YHKIIHA.

OpnnocropoHHss HenpepblBHOCTh. Kitaccudukarus pa3zpbiBos. IIpumeps! pa3pbIBHBIX
¢byHKUIMH.

CaoiicTBa (pyHKIUH, HEIPEPHIBHBIX Ha OTPE3KE.

3azauy, IPUBOAILKE K IOHATHIO IPOU3BOIHONU. OmpeneneHrne npou3BoaHOM.
I'eomeTpuyeckuil MEXaHMYECKUI U YKOHOMUYECKUM CMBICI IPOU3BOAHOM.

OcHOBHBIE NTpaBHJIa HAXOXKJICHUS TPOU3BOIHBIX. [IpOM3BOHBIE OCHOBHBIX 3J€MEHTAPHBIX
¢byHKUIMH.

[Monsitue muddepennmana. 'eomerpudeckuii cMmbica auddepeHnnana.

Huddepennnan cnoxxoi ¢pyHkunu. MHBaprnanTHOCTH (hopMbl auddepeHiuana.
HuddepenunpoBanne GyHKIUN, 3aJaHHBIX TAPAMETPUUYECKH.

[IpousBoanbie n nuddepeHIambl BHICIINX MOPSIKOB.

OxctpemyMbl pynkiuu. Teopema depma.

Teopema Poms.

Teopema Jlarpanxa. ®opmyna Jlarpanxa.

Teopema Komu. ®opmyna Komw.

®opwmyna Teitsopa ¢ ocratounbiM uieHOM B popme [leano u B popme Jlarpanxka.
[MpencraBnenne Gpynkumii €%, Sin X, €os X, In(1+x) mo popmyne Teitnopa.

YcnoBue nocTosHCTBA (YHKIMU HA MPOMEKYTKE.

VYcnoBrue MOHOTOHHOCTH (DYHKIIMH HA TPOMEXKYTKE.

HeoOxoaumoe 1 mocTaTodyHoe yCIIOBHE IKCTpeMyMma (PyHKIIHH.

OTpIckaHre HAaNOOIBIIIETO M HANMEHBIIIETO 3HAYCHU QyHKINH, TudepeHmpyemMoi Ha
OTpE3Ke.

Beimyknbie n BorayThle yHkuuu. OmpeneneHre HHTEPBAIOB BBHITYKIOCTH M BOTHYTOCTH C
MMOMOIIBI0 TIEPBOU M BTOPOU Mpou3BoaHON. Touku meperuoa.

AcuMnToThH QyHKIUH.

OxpecTtHOCTB TOUKH B TipocTpancTBe R". IIpenen u HenmpephIBHOCTh HYHKIIMH HECKOIBKHUX
MIEPEMEHHBIX.

Yacrtabie mpon3BogHbIe. YacTHBIC U TOMHBINA () depeHIHanbl. [ eoMeTpruaecKuii CMBICT
nonHoro augdepennnana. KacarenpHas MmiIoCKOCTh U HOPMaJb K ITOBEPXHOCTH.
DKcTpeMyMbl (DYHKIIMHM HECKOJIBKUX TepeMeHHBbIX. HeoOxoaumoe u J0CTaTOYHOE YCIOBUE
JKCTpEMyMa.

[TonsiTne mepBOOOPa3HOIl M HEONPEAEICHHOr0 MHTErpaa.

[Ipocreiiine cBOMCTBa HEONPEAEICHHOIO MHTErpaja M MpaBujia MHTETPUPOBAHUS.
MeTtoa moACTaHOBKU (3aMEHbI MEPEMEHHBIX) JJIsl BBIYUCIEHUS HEOIPENEIEHHOr O
UHTEerpana.

WHTerpupoBanue mo 4acTsM MpPH BBIYMCIECHUU HEONPEAEICHHOI0 MHTErpaa.

3anaun, NpUBOIIKE K OHATHIO OPEAEIEHHOro nuTerpaia. Onpenenenue
OIpE/ICICHHOT 0 UHTETpaa.

CBolicTBa ONpPENENEHHOr0 MHTErpaia.

OnpeneneHHblil UHTErpan Kak GyHkuus Bepxuero npenena. opmyna HeroToHa-
Jleitbuuma.

[Ipumenenne cnocoO0OB MOJACTAHOBKHY U MHTETPUPOBAHMS 110 YACTSIM K BBIUMCIIEHUIO
OIpE/ICICHHOT 0 HHTETpaa.

[TonsTHe yncnoBoro psaa. YacTuuHble CyMMBI psifia, OCTAaTOK pafa. OnpeneneHne CyMMbl
psina, cxogumocTH psaga. Heobxonumoe yciaoBue CX0IUMOCTH.

CXxonuMOCTh MONOKUTENBHBIX PANOB. JlOCTaTOUHBIE YCIOBUS CXOAUMOCTU. TeopeMbl
CpPaBHEHUS.
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44. Tlpuznaku Komwu u JlanamGepa cX0IMMOCTH YHUCIOBBIX PSAIOB.

45. 3nakonepeMeHHble psaabl. [Ipusnak JleiOuuma.

46. AOconroTHas U yCIOBHAsA CXOAMMOCTD YUCIOBBIX PSIIOB.

47. Tlonsitue GYHKIMOHAIBHOTO psifia U 00JIACTh €ro cXoAuMOCTH. O0IaCTh CXOIUMOCTH H
paauyc CXOAMMOCTH CTEMEeHHOTro psna. Teopema AGens.

48. Pasnoxenue ¢pynkuuii B psa Teitnopa. Psg Maknopena.

49. PasnosxeHue B psg MakiopeHa sjieMeHTapHbIX QyHKIui €%, Sin X, cos X, In(1+x).

50. BekTopHOe mpomu3BeIeHHE BEKTOPOB, €T0 CBOMCTBA M BBIPAXKEHHE Yepe3 JeKapTOBBI
KOOPIANHATHI.

51. CwmemanHOe MPOM3BENEHUE BEKTOPOB, €0 CBOMCTBA M BBIPAKEHUE UYEPE3 JIEKapPTOBHI
KoopanHaTel. HeoOXoauMBbIe 1 1OCTAaTOYHBIEC YCIOBHS JIMHEHHON 3aBUCHMOCTH TPEX
BekTOpoB. O0BbEM napajienenumnesa.

52. Cuctembl TUHEHHBIX ypaBHeHHI. OCHOBHBIE MOHSATHS M OMpEAeNeHUs. DIIeMEHTapHbIC
npeoOpa3oBaHUs CUCTEM JUHEHHBIX ypaBHeHUH. Meton ["aycca.

53. Ompenenutenu N-ro mopsiaka. CBoWcTBa onpenenuTeneii. MUHOPHI 1 anredpanvecKkue
JIOTIOHEHUs. Bprunciienne onpenennTens pa3aokeHHeM 0 CTPOKE UITH CTOJOIY.

54. OmpeneneHre BEKTOPHOTO MPOCTpaHCTBA. [IpuMepsl BEKTOPHBIX MPOCTPAHCTB.

55. Marpuisl u onepanuu Haj HUMHU. YacTHbIe BUIbI MaTpull. OOpaTHas MaTpuIia u ee
BBIYMCIIEHHE. PelleHne MaTpUYHBIX YPAaBHEHUM.

56. MarpuuHnas 3anuch CHCTEMbI JTUHEHHBIX ypaBHeHUH. [IpaBuimo Kpamepa.

57. CucrteMbl TMHEHHBIX HEOJHOPOAHBIX YpaBHEHUI. BekTopHas 3anuCh CUCTEMbI TMHEHHBIX
ypaBHenuii. Teopema Kponekepa-Kanemnmu. CTpykTypa MHOXECTBa PELICHUN CHCTEMBbI
JINHENHBIX HEOJHOPOAHBIX YPABHEHUI.

58. OOmiast 3amaga Ha SKCTPEMYM, MOHITHE JIOKATHHOTO W TI00ATLHOTO SKCTPEMyMa.

59. 3amaua Ha 6€3yCIOBHBIN IKCTPEMYM JUTsI (PYHKIINK HECKOJIBKHX TIEpeMeHHBIX. Teopema
depma (HEOOX0AMMOE YCIOBUE IKCTPEMYyMa).

60. BesycnoBHbIi 3KCTpeMyM. Teopema O IOCTaTOYHBIX YCIOBHUSX.

61. 3amaya HemWHEIHOrO MporpamMmmupoBanus (Teopema Kapymia-J[>koHa).

62. Bwmykible MHOKecTBa. Boimykiblie GyHkmmn. [uddepeHnnaibHble CBOMCTBA BBITYKIIBIX
GyHKIUH.

63. CenmoBas To4ka, TeOpeMa O CEJIOBOM TOYKE.

64. 3amaya BBITYKIOrO MporpaMMupoBaHus, Teopema KyHa-Takkepa.

65. 3amauya nuHeiHOro mporpammupoBanus (JIIT). /[BoiictBennas 3amada JII1. Teopembl
JIBOM CTBEHHOCTH

66. IIpousBonacTBeHHBIC (DYHKIIMU, UX CBOKMCTBA.

67. MynbTUIIMKATHBHAS MTPOU3BOACTBeHHAs (QyHKIMsA, ee cBoiicTBa. Oynkius Koba-Jlyrmaca.

68. DmacTu4HOCTH BBIMycKa 1o ¢akTtopam. Hopma 3amenieHusi (hakTopoB.

69. Maxkcumuzanus npuObUTH 0€3 OrpaHUYCHHI Ha PaKTOPHI.

70. Makcumu3zanus npuObUIN ¢ OTPaHUYCHHEM Ha (PaKTOPHI.

71. OCHOBBI TEOPUH NOTPEOUTENHCKOTO CIIpoca, (YHKIIHS MMOJIE3HOCTH, €€ CBOICTBA.

72. TlocTaHoBKa 3a/1a4¥l MOTPEOUTENBCKOTO cripoca. 3akoHbl ['occena.

73. Mogenb JleoHThEBa, TPOIYKTUBHOCTb.

74. ]lBoiicTBeHHas 3a/aya B Mojenu JIeoHTbeBa, NPUOBLIBHOCTD.

75. Tlpu KakuX MpeArnochbulkax BO3MOXHO NMpuUMeHeHue Monenu JleoHTheBa?

76. JlaTh mHTEpIIpeTalnIOo JBOWCTBEHHOW 3a/1a4u B Mojeu JIeoHTheBa.

77. JlaTh SKOHOMHMYECKYIO MHTEPIPETALUIO PELICHUs 33/1a4l PallMOHAJIBHOI'0 MOTPEOUTENs.

78. B kakoll SKOHOMHYECKOW CHUTYAIlMM MOXXHO paccMaTpuBaTh MOJEIb MaKCUMH3AIHU
npulbLIM 0€3 orpaHuYeHU Ha aKkTopbI?

79. B kakodl SKOHOMHYECKOH CHUTYAIlMH MOXXHO paccMaTpuBaTh MOJENTh MaKCUMH3AIHU
NpUOBUIM C OTPAaHUYEHUEM Ha (PaKTOpPHI?
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10. CAMOCTOSATEJIBHASI PABOTA CTYJIEHTOB
®dopma o0ydeHHUsI __ OYHO-3a04YHASL
Hazpanue pa3jie/ioB u TemM Buna camocTosiTeIbHOM Oobem dopma
padoThI (npopabomka B yacax KOHTPOJIS
yuebnoz20 mamepuana, (nposepra
peuternue 3a0au, peghepam, peuienus
00K1a0, KOHMPOIbHAA 3a0au,
paboma, noozomoeka K coaue pedpepama u
3auema, IK3ameHna u op.) op.)
MHuoxecTBa U HYHKITUH IIpopaboTka yuyeOHOr0 MaTepuara, 4 Ompoc
pelieHue 3a1a4 Pemenue 3aau
Ipenen GyHKImH IIpopaboTka yaeOHOr0 MaTepuaia, 4 Ompoc
pelieHue 3a1a4 Pemenue 3aau
HenpepbiBHOCTH (hyHKIIUH IIpopaboTka yuyeOHOr0 MaTepuala, 4 Ompoc
pelieHue 3a1a4 Pemienvie 3anau
[IpousBonuas u auddepeHiyan [IpopaboTka yueOHOro MaTepuaa, 4 Omnpoc
pelieHue 3a1a4 Pemienuie 3anau
OCHOBHBIE TEOPEMBI [TpopaboTka yueOHOro Matepuara, 4 Omnpoc
i hepeHInaTbHOr0 NCUUCITCHHS pelieHue 3a1a4y Pemenue 3anayu
[Tpumenenue nuddepeHuanbHOro [TpopaboTka yueOHOro Marepuaia, Omnpoc
HWCUMCIICHUS U151 UCCIICIOBAHUS pemeHue 3ajaa4 4 Pemienne 3a1a4
(GyHKIMI 1 TocTpoeHust TpaduKoB
OYHKITNHM HECKOJIBKHX TePEMEHHBIX IIpopaboTka yueOHOr0 MaTepHuaia, 4 Omnpoc
peleHue 3a1a4y Pentenue 3amau
Wnterpan IIpopaboTka yueOHOr0 MaTepHuaa, 4 Omnpoc
peleHue 3a1a4y Pemtenue 3amau
Psanst ITpopaboTka yuebHOro MaTepuana, 4 Omnpoc
peleHue 3a1a4y Pemtenue 3amau
BekTop, BeKTOpHBIE IPOCTPAHCTBA IIpopaboTka yueOHOrO0 MaTepHaa, 4 Omnpoc
perIeHue 3a1a4d Pemrenne 3amau
CucTeMbl TMHEWHBIX YpaBHEHUH IIpopaboTka yde6HOr0 MaTepuana, 4 Omnpoc
pereHue 3a1a4y Pemrenne 3amau
Matpuripl, orpenenuTenn IIpopaboTka yde6HOr0 MaTepuana, 4 Omnpoc
pereHue 3a1a4y Pemrenne 3amau
3anaya Ha 6€3yCIOBHBIN 3KCTPEMYM IIpopaboTka yaebHOro Matepuana, 4 Omnpoc
perIeHue 3a1a4y Pemrenne 3amau
3amava HETMHEHHOTO IIpopaboTka yue6HOT0 MaTepraia 4 Omnpoc
nporpammupoBanusi. CeioBast TOUKa
Brrmykiipie MHOKECTBA U BBITYKIIBIE IIpopaboTka yue6HOT0 MaTepraia Omnpoc
¢yHKIMHN. 3a1a9a BRITYKIOTO 4
MPOrpaMMHPOBaH
Merton pou3BOACTBEHHBIX (DYHKITHIA IIpopaboTka yae6HOro MaTepraia 4 Omnpoc
Mogens moTpeOUTEeNTHCKOro Cpoca IIpopaboTka yue6HOT0 MaTepraia 4 Omnpoc
Monens JleonThEBa [IpopaboTka yaeOHOr0 MaTepuana 4 Omnpoc

CTy,I[eHTLI BBIITOJIHAKOT 3aaaHUA, CAMOCTOATCIIbHO O6paH_Ia$[CB K yq66H0171 JuTeparype.
HpOBCpKa BBIIIOJIHCHU A Sa,Z[aHI/Iﬁ OCYIICCTBIIACTCA IMYTEM IMPOBCPKU JOMAIITHHUX 3aJlaHuM U YCTHOI'O
orpoca Ha MPAKTHUYCCKUX 3aHATHUAX. I[J'IS[ METOAHUYCCKOI'O obOecrieyeHnusl CaMOCTOSTEIIbHOM pa6OTBI
CTYJACHTOB p33pa6OTaHLI MCTOANYCCKHUE YKa3aHH:A, OXBATBIBAIOIIUEC BCC TEMbI KypCa, BBIHCCCHHBIC

Ha CaMOCTOATCIIbHOC U3YUCHUC.
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11. YYEBHO-METOJNYECKOE W NH®OPMAIIMOHHOE OBECIIEYEHUE
JIACOUTLITNHEBI

a) CnMCcoK peKOMEeHyeMoil JuTepaTypbl

OCHOBHAas:

1. Kocuukos, C. H. Maremaruueckue METO/IbI B 9KOHOMHEKE : ydeOHOe mocodue ais By30B /
C. H. KocHukoB. — 2-e u3na., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2021. —
170 c. — (Boicmee oopazoBanue). — ISBN 978-5-534-04098-2. — Tekcrt : 37eKTpOHHBIN
/I O6pazoBarensHas wiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/472077

JONMOJHUTC/JIbHAA

1. Marematnueckuii ananu3. COOpHUK 3amanuii : ydeOHoe mocobme I BY30B /
B. B. Jlorunosa [u ap.] ; mox obmei penakuueit E. I'. [ImoTHuKOBON. — 2-€ U3., UCTIP. U
non. — Mocksa : U3znarensctBo FOpaiit, 2021. — 206 ¢. — (Bwicmiee o6pa3zoBanue). —
ISBN 978-5-534-11516-1. — Tekcr : snektponHHbii // OOpa3oBarenbHas miatdopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/473425

2. benwiii, E. M. MaremaTuka /uisi 5KOHOMHCTOB : y4e0. mocobue mns crer. "OuHAHCH U
kpeaut", "byxrantepckuil ydyer, aHaiu3 u ayaut', "Muposas skoHomuka", "Hamoru u
nanoroo6noxenue" / E. M. benniit, A. E. Otkun, I'. I1. Otkuna ; Yal'Y. - YIbpsiHOBCK :
yal'y, 2006. - 208 c.

3. T'opbynos, B. K. [IpousBoacTBeHHbIe PYHKIIUU: TEOPHS U TOCTPOEHHUE : yuebd. mocobue /
B. K. T'op6ynos ; YnI'Y, UDub. - Yassuaosck : Ynl'Y, 2013. -84 c.

Y4eOHO-MeTo u4ecKas:

1. Jlyromkun WM. B.Meromumueckue peKOMEHIAIUH JUII CEMHUHAPCKUX (MPAKTUYECKHUX )
3aHATHH W CaMOCTOSITEIBHOW paboThl MO IUCHUIUIMHE "MaTeMaTu4ecKue METOIbl B
skoHomuke" mis cryaeHtoB YI'CH "38.00.00 Dkonomuka u ympasienue" / U. B.
Jlyromkun;, Yal'V, WOub. - Vuesnock : Ynl'V, 2018. - 3arin. c¢ »3kpaHna;
Heomy6nukoBaHHBINH pecypc. - DIeKTpoH. TekcToBbie naH. (1 daiir : 1,08 MB). - TekcT :
anektponnbiid. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

CornacosaHo:

(nAe Syendoterdpn, tonscody I . e

~ JIOTAHOCTE COTPYIIHKA AYTII0N ONO.THOTCKH $HO RLATHE ST
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12. MATEPHMAJBHO-TEXHUYECKOE OBECIIEYEHUE W CIUATITAHBI
(MOIYJIST)

AyIUTOpUU JUISI TPOBEAEHUS JIEKIUNA, CEMHUHAPCKUX 3aHSITUM, AJIsl NPOBEACHUS
TEKYIIEero KOHTPOJIS WM NPOMEKYTOYHOW aTTECTallMy, TPYNIOBBIX M HHIWBHUIYaTbHBIX
KOHCYJIbTALIU .

AynuTopuu yKOMIIJIEKTOBaHBI CIIELHMAIIU3UPOBAHHOM MeOelblo, yueOHOM JOCKOM.
AynuTtopuu As MPOBEACHUS JIEKIHH 000pyA0BaHBI MYIbTHMEINHHBIM 000pyAOBaHUEM
Ul mpejocTaBieHus uHpopmanuu  Oonpmoit  aymutopuu. [lomemenue s
CaMOCTOATENIbHOW paboThl OCHAIIEHO KOMIBIOTEPHOH TEXHUKOH C BO3MOXHOCTHIO
noakno4YeHuss kK cetn «MHTepHeT» U oOecrmedyeHHEM JOCTyHa K 3JIEKTPOHHOM
nH(popMannOHHO-00pa30BaTENbHON Ccpelle, JJIEKTPOHHO- OuOIMOTEeYHOH cucTeMe.
[Iepeuenr o00OpyqOBaHHS, HCIONIB3YEMOro B Yy4eOHOM Ipollecce, YKa3bIlBaeTcs B
COOTBETCTBUM CO CBEJCHUSAMHU O MaTEpPHAJIbHO-TEXHUYECKOM OO0ECIeYeHUH U
OCHAILEHHOCTH 00pa3oBaTeNIbHOr0 Mpollecca, pa3MENEHHbBIMU Ha O(QUIMAJIBHOM caiTe
Yal'V B paznene «CBenenus 00 oOpa3oBaTeIbHON OpTaHU3AIII».

13. CIIEIIMAJIBHBIE YCJIOBUSA AJIs1 OBYYAIOIIUXCS C Or'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 310POBbSI

B cnywae HeoOxommmocTH, oOydarommMcs #3 4YHCIa JIAI C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 37I0pOBBSI (IO 3asBICHHUIO OOYYaloIerocs) MOTYT Mpeajarathcs OJHU U3
CIIEYIOIUX BapHaHTOB BOCHPHATHS WHQPOPMAMU C yYETOM WX HWHIUBUAYATHHBIX
ncuxo(GU3nIecKux 0COOCHHOCTEH:

- U JIUI ¢ HApYUICHHSMH 3pEHUsS: B MEYaTHOW (opMe YBEIHUYEHHBIM MpU(PTOM; B
dbopMe PIEKTpOHHOTO JOKyMeHTa; B (opme aymmodaiina (mepeBoa y4eOHBIX MaTepHaloB B
aynmuodopmar); B medatHoi (opme Ha s3bike bpaiinsd; WHIUBUIyadbHbIE KOHCYIBTAIMH C
pHUBJICYCHHEM TH(IOCYPAONEPEBOTINKA; HHAUBUAYATbHBIC 3aJaHHS H KOHCYIbTAIlHH;

— JUISl JIMI C HApYIICHUSIMH CIyXa: B IedaTHOM ¢opme; B (opMe JIEKTPOHHOTO JOKYMEHTA;
BHJCOMATEPHAIBl C CYOTHUTpaMu; WHIUBUIYyallbHbIE KOHCYJIBTAlHH C IPHUBJICYCHUEM
CYpAONEPEeBOIYNKA; HHIMBUAYATbHBIC 3a]JaHUS U KOHCYJIBTALNN;

— JUTS JIWI] ¢ HAapyOICHUSIMU OMOPHO-IBUTaTEIBHOIO amiiapara: B me4aTtHoi ¢opme; B hopme
JJIEKTPOHHOT'0 JOKYMEHTA; B popme aynuodaiiiia; MHAMBUAYATbHBIC 33JaHHUSI U KOHCYJIBTALIUN.

B ciydae HEOOXOJIUMOCTH MCITOJIb30BAHUS B yaeOHOM nporecce
YaCTUYHO/MCKITIOUUTEIHHO JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHI, OpraHU3alus
padotsl IIIC ¢ obyuaromumucs ¢ OB3 u uHBaIMIaMH TpeayCMaTPUBACTCS B AJICKTPOHHOU
nH(}OpPMaIMOHHO-00pa30BaTEIBHON Cpelie ¢ YYeTOM UX HHIWBHIYaJbHBIX MCUXO()H3UIECKUX
0COOCHHOCTEH.

Paspabotumnk o noneHT kadenps ['Yud Otkul A.E.
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®opma A

B) IIpodeccnonannHbie 6a3bI JAHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE CHCTEMbI
1. D1eKTPOHHO-0MO/IHOTeYHbIe CHCTEMBbI:
1.1. Lu¢pposoit obpasosarensHbiil pecype IPRsmart : 251eKTpoHHO-OM0IMOTEYHAs: cCUCTEMA :

caiitr / OOO Kowmmamus «Ai#t I[lu Ap Memma». - Caparo, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum mocryma: Juistl 3aperucTpup. monb3opaTeneif. - Tekcr :
9JIEKTPOHHBIH.

1.2. O6pasosarenpHast miardpopma IOPAVT : o6pa3oBaTeibHEIA pecype, 3MEKTPOHHAS
oubimoreka : cait / OOO DieKTpoHHOE H3JaTEILCTBO IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexum mocTyma: 1uIs 3aperucTpup. Iojb3oBaTeNel. - TEKCT @ 31eKTPOHHBIH.

1.3. ba3a maHHBIX «DnekTponHas 6Gubiuoreka Texuumdeckoro BY3a (OBC «Koncyiabrant
CTYJeHTa») : DJIEKTpOHHO-OmOimoreynast cucrema : cair / OOO Ilomurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctymna: ajis 3aperucTpup.
0JIb30BaTeNeH. — TeKCT : AIEKTPOHHBIH.

1.4. DBC Jlans : >nekTpoHHO-0ubmMoTeynast cucrema : caiit / OOO OBC Jlanp. — Cankr-
Ilerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum nocryma: Juisi 3apericTpup.
nojb3oBaresneit. — TeKCT : 2JeKTPOHHBIN.

1.5. ODBC Znanium.com : 3JIeKTpOHHO-OuOIHOTeUHas cucrema : caiit / OOO 3nanuyMm. -
Mocksa, [2022]. - URL:  http:/znanium.com . — Pexum jgocryma : JUIsi 3aperdCTpHUp.
1oJp3oBaresiei. - TeKCT : 2JeKTPOHHBIH.

2. KouncyasranrIlmoce [DnexTpoHHBI pecype]: crmpaBouHas mpasoBas cucrema. /OO0
«Koucynprant [Tmocy - Dnextpon. naH. - Mocksa : KoncynsrantlImoc, [2022].

3. ba3pl JaHHBIX NEPUHOANYECKHX H3IAHMIL:

3.1. baza jmaHHBIX nepuoauyeckux u3manuii EastView : smexrponnsle sxypHanel / OO0
MBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyna :
JUISL aBTOPHU3. TOJIb30BaTeNneil. — TEeKCT : 2IeKTPOHHBIH.

3.2. eLIBRARY.RU: wnayunas onekrponHas Oubmmoreka : caiir / OOO Hayunas
DnexrponHas BuGmmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexum nocryna : juis
aBTOPH3. IOJIb30BaTeNeH. — TeKCT : 2IeKTPOHHbIH

3.3. Duekrponnas Oubnuoreka «M3marensckoro noma «I'pebennuxon» (Grebinnikon) :
snextponnas Gubnuoreka / OO0 UJI I'peGennnko. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum moctyma : juiss aBTopu3. moib3oBareneif. — Teker :
3JIEKTPOHHBIH.

4. @epepanpHasi rocynapcrBennasi mHdopmanuonnas cucrema «Hanmonannnas
yJIeKTpoHHAast GubauoTeKa» : 3IeKTpoHHas oubmmoTteka : caiit / ®I'BY PI'B. — Mocksa, [2022]. —

URL: https:/u26.pd. — Pexxum noctyma : uist moss3oBareneil HayuHoit 6ubnuorexu. — Tekcr :
9JIEKTPOHHBIH.

5. SMART Imagebase : nayuno-unpopmanmonnas 6asa maaaex EBSCO // EBSCOhost :
[mopTaun]. - URL: https://ebsco.smartimagebase.com/? TOKEN=EBSCO-

1a2ff8¢c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum joctynma : Uil aBTOPH3.
noJip3oBareneii. — Mi3obpaskeHue : aJIeKTpOHHBIE.

6. ®dexepanbubie HHPOPMALMOHHO-00PAa30BATEIbLHbIE MOPTAJIbI:

6.1. Equnoe 0OKHO J0CTyma K 00pa3oBaTelIbHBIM pecypeam : (Genepanbuelii mopran . — URL:
http://window.edu.ru/ . — TekcT : 2IeKTPOHHBIH.

6.2. Poccuiickoe obpazoBanue : (eaepaibublii moprai / yupeaurens OI'AY «DUILTO». —
URL: http://www.edu.ru. — TexcT : a1eKTpOHHBIH.

7. O6pa3oBaTteibHbIe pecypebl Yal'y:

7.1. DnextponHast 6ubnuoreunas cucrema Yiul'V : Momyns «DiaeKTpoHHas OMOIHOTEKa»
ABUC Mera-TIPO / OO0 «Jlara Dxcrpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTA : JUISt TIONb30BaTe el HayuHoit 6ubanoTeku. — TEKCT : 3IEKTPOHHBDIH.

COT'JIACOBAHO: -
e peo G2l ooy usdi R 1 SNLD 1| U3.08. 2084,
</ JlomkHocTs cotpyanuka YUTuT DOUO r}gﬂ‘mcs nara
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