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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

IMesu ocBOeHUS AUCIUTIMHBI.

—  (opmupoBanue MaTeMaTH4YeCKOIO arnmapara MOJIETTUPOBAHUS 0a30BBIX
3KOHOMUYECCKHUX SIBJIICHHI;

—  TOJy4YeHHWEe 3HAHMH O MAaTEMaTHYECKHUX MOJIEIAX 0a30BBIX IKOHOMHYECKUX SIBICHHUI
paIoHATBHOTO MTOBEICHUS TOTPEOUTENICH U TPOU3BOTUTEINICH Ha PHIHKE;

— 3HAaKOMCTBO C MaT€MaTHYSCKHMH METOJaMH KauyeCTBEHHOI'O MCCIICAOBaHUS MOJEICH
paLMOHATIBHOTO TIOBEACHUS OTPEOUTENEH U IPOU3BOAUTENICH.

3agayu oCBOEHHUS JUCHUILIUHDI.

—  M3yYEHHE anmnaparta MOAECIUPOBAHUS JIMHENHBIX CUCTEM B 3KOHOMUKE;

— HW3Yy4YeHHE CBOKMCTB 3JIEMEHTApPHBIX (YHKIHMHA, TPUMEHSIEMBIX B MOJICTUPOBAHUHN
SKOHOMUYECKUX SIBICHHI

— OCBOGHHE METOJOB  TOCTPOCHUsS  (YHKUMH  TMOJE3HOCTH,  YUYHUTHIBAIOLIUX
MPEIIIOYTEHUS TIOTPEOUTEIICH;

— W3yYeHHE METO/la IMPOU3BOJCTBEHHBIX (DYHKUMN IS MOJEITMPOBAHHS KPYIHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB.

B pesynbprare nzyueHus Kypca CTyAEHThI JOJKHBI YMETh UCIIOJIb30BaTh MATEMATUUECKUE
MOJICNIA PAIMOHAJILHOTO TIOBEACHUS TIOTPEOUTENICH W TPOM3BOAMUTEIEH Ha pPBIHKE IS
Ka4eCTBEHHOTO M KOJIMYECTBEHHOI0 SKOHOMHUYECKOI0 aHAIN3a.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucnummmHaa «MaTeMaTH9eCKHe METOJIbI B SKOHOMHKE)» MPUHAICKHUT 0a30BOM 4YaCTH
®I'OC BO 0OakanaBpuara « OKOHOMUKay. J[MCHUIIIIMHA M3ydaeTcsl CTyJIEHTaMHU MEpPBOro Kypca
OakanaBpuara.

Wzydyenne aucuuimabel «MaTemaTuueckue MeTOAbl B SKOHOMHKE» Oa3upyeTcs Ha
KOMITETCHIIMSIX, CPOPMUPOBAHHBIX Yy OOYYAIOIIUXCS B IMPOIECCE M3YUYEHUs IIKOJIBLHOTO Kypca
MaTeMaTHUKH, OOIIECTBO3HAHUSI.

OnHOBpEeMEHHOE OCBOCHHUE KOMIMETEHIIUN MPOXOAUT MPHU H3YYCHHH TaKWUX JUCITUTUIMH
Kak MeToibl GUHAHCOBBIX U KOMMEPUYECKUX PACUETOB.

Kommnerenuu, 3HaHus, HABBIKK U YMEHUS, IPUOOPETEHHBIE B PE3YJIbTATE MPOXOKICHUS
Kypca, OyayT BocTpeOOBaHbI MIPU U3yUYEHUHU JUCHUILTNH: BeposITHOCTHBIE METOIBI B 9KOHOMUKE,
OcHoBbI Oyxrantepckoro yuyera, Craructuka, Hamoru u nHamoroo6noxenue, KopnoparuHsie
WH(OPMAILIMOHHBIE CHUCTEMBI, a TakXKe MPH MPOXOXKACHUU Y4YeOHON NpPaKTUKH: MPOEKTHas
JeSATeTbHOCTh, YUYC€OHON MPAKTHUKU: MPAKTHUKA IO MOJTYYEHUIO MEePBUYHBIX MPO(hecCHOHATBHBIX
YMEHUHI U HABBIKOB, B TOM YHCJIE NIEPBUYHBIX YMEHUN U HABBIKOB HAYy4YHO-UCCIEA0BATEIBCKON
NEATeTbHOCTH,  MPOW3BOACTBEHHON  TMPAKTHKW:  HAYYHO-UCCIIENOBATENBCKOW  paboTHI,
MIPOM3BOACTBEHHOW IMPAKTUKHU: MNPEAJAUIUVIOMHON IPAKTUKH, NPU IOATOTOBKE K IPOLENYypE
3aIIUATHI ¥ MPOIEAYPE 3aIUThI BBITYCKHOW KBATU(UKAITMOHHOW PaOOTHI.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C IVTIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUSA OBPA3OBATEJIBHOMN MPOT'PAMMBI

Kox n HaumeHnoBanue IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs 110
peaan3yeMoit AUCHUILINHE (MOAYJII0), COOTHECEHHBIX ¢ MHANKATOPAMH
KOMIIETEeHIIUH AOCTHKEHHUsI KOMIIeTeHI il

OIIK - 2 crocoOHOCTEIO | 3HATH!

OCYILECTBIIATh coop, —  MOJeNb MaKCUMM3AIUHN (QYHKIIMH [TOJIE3HOCTH;
aHam3  # 0OpaboOTKy —  MOJEJIb MUHUMU3AINH MOTPEOUTEIIbCKUX PACX0/I0B;
J@HHBIX,  HEOOXOIHMMBIX —  MEeTOJ MPOM3BOACTBEHHbIX (QYHKUHUH.
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IS pereHust | YMeTh:
po(hecCHOHANBHBIX 3a7a4 —  pemiarh 3a7a4d MaKCUMU3AIUH QyHKIIUH MTOJIE3HOCTH;
—  pemiarth 3a7a4d MUHUMHU3ALHUHA PACX0JI0B;
— pemiatb  3aJa4yd  MaKCUMH3AIMd  TNPUOBUTA |
MUHUMH3ALUA  U3JIEPKEK ISl MPOU3BOJCTBEHHBIX
dbyHKIMA.
Bnanets:
—  ONBITOM PEIICHMS 334 MOTPEOUTEIHCKOTO CIIPOCa;
—  ONBITOM pPEIICHHUS 3aJlady TEOPUH IMPOU3BOJICTBEHHBIX
GYHKIHH.
OIIK - 3 cnocoOHOCTRIO | 3HATH:
BBIOMPATH —  METOJIbl PEUICHHUSI CUCTEM JIMHEHHBIX YPAaBHEHUN;
WHCTPYMCHTAJIbHBIC — CBOICTBAa HEIMHEHHBIX (YHKIIMH, HCIOJIb3YEMBIX B
cpeacrea Mjisd 06p360TKI/I MOJEIMPOBAHUU IKOHOMUYECKUX SIBJICHUIA,
SKOHOMHYECKUX ITAHHBIX B | VMeTh:
COOTBETCTBUU ¢ —  pelaTbh CUCTEMbl JMHEHHBIX YPABHEHUN;
IIOCTAaBICHHON  3ajayeii, —  OmpeessiTh CBOWCTBA (DYHKIMH, HEOOXOMUMBIX IS
aHAJIN3UPOBATD MOJICTHPOBAHMS HEIMHENHBIX SBIICHHIA;
pe3yNbTaThI Biazers:
— HaBBIKAMHM PCIICHHS CHCTEM, BO3HHMKAIOIIUX IPH
MaTeMaTHYeCKOM MOJICTUPOBAHUN DKOHOMHYECKUX
SIBJICHHI,
— HaBBIKAMHM QHAJIMTHYECKOTO M YHCIECHHOTO PEIICHUS
3a/1a4 NOTPEeOUTETBLCKOTO CIIPOca.
IIK - 4 criocoOHOCTHIO Ha | 3HATh:
OCHOBE OIUCAHUS —  CBOMCTBA dJIEMEHTAPHBIX MAaTEMATHUYECKUX (DYHKIIHIA;
9KOHOMMYCCKHX —  METOJBI pEUICHUS ONITUMU3aIlMOHHELIX 3a1a4.
MPOLECCOB U SBJICHUU | VMeTh:
CTPOUTH CTaHIApPTHBIC —  MoauduIupoBaTh 0a30BbIe MOJIETH MOJ MOTPEOHOCTH
TCOPETHICCKHUC n MIPUKJIaHON TPOOIEMBI.
YKOHOMETPHUECKHUE Buagers:
MOACIIH, aHATU3UPOBATh U — HaBBIKAMHM DCIICHHMS CHUCTEM, BO3HMKAIOIIUX IIPU
COZCPKATCIIBHO MAaTeMaTUYECKOM MOJEIUPOBAHUN 3KOHOMUYECKUX
MHTEPIPETUPOBATH SIBJTCHMI.

IIOJIYYEHHBIE PE3YJIbTaThI

4. OBLIASA TPYJOEMKOCTDH JUCIHUIIJINHBI

4.1 O0béM TMCUMILTHHBI B 32a4eTHBIX eIMHULAX (BCEro): 5 3aUeTHHIX €IUHMII.

4.2 O0bEéM TUCHUNIUHBI 110 BUaM Y4eOHOii padoThI (B 4acax)

KosnuecTBo yacoB (¢opma 00yueHusi 0UHas)

Buj yueOHoit padoThl B 1.4. mo cemecTpam
Bcero nmo miany
Ne cemectpa 1 Ne cemecTpa 2
1 2 3 4

Konrakthas pabota
00yJaromuxcs ¢ 72 72
IpenoaaBaTeiemM
AyIUTOpHBIE 3aHSITHSL: 72 72
Jlexun 36 36
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IMPAKTUYCCKUE U

36 36
CEMUHAPCKHE 3aHITHS
nabopaTopHbIE PabOTHI
(;mabopaTopHbIit
MIPAKTUKYM)
CamocTosTenpHas padora 72 72

dopma TeKyIero KOHTPOJIs
3HAHUU U KOHTPOJIA
CaMOCTOSTEIILHON paboThI:
TECTUPOBAHUE, KOHTP.
paboTa, KOJUIOKBHYM,
pedepar u ap. (He meHee 2
BHUJIOB)

OIIPOC, PEIICHHE 33134

OIIPOC, pelIeHue

3aaad

Kypcosast pabota

Buas! mpomexxyTo4HON
aTTecTaluu

36

sk3aMeH (36)

Bcero yacoB no
UCLUAIUINHE

180

180

4.3 Conepma}me AUCHHUIIIMHBI. Pacnpeneﬂeﬂne 4yacoB 110 TeMaM U BHJ1aM yqeﬁﬂoﬁ paﬁOTbl

dopma 00yueHust

O4YHas

Buibl yueOHbIX 3aHATHIH
AyAMTOpHBIE 3aHATHUS ®opma
NMPaKTH- | Jadopa- |3aHATHS B C
aMOCTO-| TCKYLIEro
Ha3panmue pa3nesioB u tem | Bcero YyecKHe | TOpHbIe | HHTEpPaK-
. |ATeJbHasi| KOHTPOJIA
JIEKIIUH | 3AHSATHS, | pa00Thl, | THUBHOM .
pabota | 3HaHWIA
ceMHHA- | MpakTH- | (opme
pbI KYMBI
1 2 3 4 5 6 7 8
MHoxecTBa U GYHKIHH Omnpoc
8 2 2 4 Pemenue
3a7aq
[Mpenen dynkuyun Omnpoc
8 2 2 4 Pewenue
3a71a4
HenpepreBHOCTD QyHKITHH Ompoc
8 2 2 4 Pewenue
3a71a4
[IpousBonHas u Ompoc
muddepeHnman 9 2 3 1 4 Pemenune
3aj1a4
OCHOBHBIE TEOPEMBI Onpoc
nudepeHnraTLHOTO 7 2 1 4 Pemenue
HCUHUCIICHUS 3a71a4
[Tpumenenne Omnpoc
nuddepeHnnanbHOro Pemenne
HCUYUCIICHUS [UIS 8 2 2 1 4 3a1a4
nccreaoBaHust QyHKINNA U
MIOCTPOEHHS TPaUKOB
@DyHKIUYM HECKOIBKUX Onpoc
[epPEMEHHBIX 8 2 2 4 Perienne
3a71a4
WnTerpan 8 2 2 4 POr{poc
eIIeHe
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3a/1a4

Psipt Ompoc

8 2 2 4 Peuenue

3amaq

Bekrop, BeKTOpHEIE Omnpoc

NPOCTPAHCTBA 8 2 2 4 Perienue
3amaq

CucTeMbl THHEHHBIX Omnpoc

ypaBHEHHit 8 2 2 1 4 Pemenne
3amaq

Martpwuipl, openeanTeNn Omnpoc

8 2 2 1 4 Pemmenue

3a/1a4

3anmava Ha O€3yCIOBHBIN Ompoc

3KCTPEMYM 8 2 2 1 4 Pentenue
3aj1a4

3asaua HEMMHEHHOTO Ompoc

HPOrpPaMMHUPOBAHHSL. 8 2 2 4

CenyioBas TO4Ka

Brinykiible MHOXKECTBa U Ompoc

BEITYKJIbIe (pyHKIMH. 3agada

BEIITYKJIOTO 8 2 2 4

IPOTPaMMHPOBAHHS

MeToz Npou3BOACTBEHHBIX 8 2 2 1 4 Ompoc

GbyHKIAH

Mopens ToTpeOuTeNbCKOTO 2 1 4 Ompoc

crmpoca

Monenb JleoHTheBa 8 2 2 1 4 Omnpoc

ITpoMeKyTOYHAs aTTECTALMA 36 36

HUTOI'O: 180 36 36 8 108 -

5. COJEPKAHHME KYPCA

Tema 1. Muoowcecmsea u gynxkyuu. MHOXKECTBA W ONEpallk HaJA HUMHU. MHOXKECTBO
BellecTBeHHbIX uMcen. Pynkuusa. Ob6nacTh omnpejaeneHus UM o0sacTb 3HaueHW. Pazmuunble
crocoOb! 3amanusg QyHkiuil. Kommnosunus ¢yHkuui. B3auMHO-01HO3HAYHOE COOTBETCTBHUE.
ToxnectBenHass ¢yHkuus. OOpaTHas ¢(yHKius. OCHOBHBIE 3J€MEHTapHble (QYHKLIHH, HX
CBOICTBa U rpaduku.

Tema 2. Ilpeoen ¢ynxyuu. IlpenenbHas Touka MHOXXecTBa. OKpPECTHOCTh KOHEYHOH U
O6eckoHeuHO yaaneHHoM Touku. Ilpenen pyHkiuu B Touke (KoHeUHOU u OeckoHeuHoil). [Ipenen
MOCJIEIOBATEIbHOCTH KaK YacTHBIM ciyuail mpeaena ¢yHkuuu. OJHOCTOPOHHHUE NpEIEIBbI.
beckoneuno wmainble 1 OeCKOHEYHO OOJbIINE U UX cBOMCTBA. Ilpenen MOHOTOHHOW (QyHKIMH.
OcHOBHBIE TEOPEMBI O IIpesieax. 3aMeyaTeNIbHbIE TPEIEIIBI.

Tewma 3. Henpepvienocms ¢hynxyuu. HenpepbiBHOCTh GyHKIIMU B Touke. Omnepamnuu Haja
HENpEepbIBHBIMU  (YHKUUSAMHU. HenpepplBHOCTb  OCHOBHBIX  DJIEMEHTApHBIX  (DYHKIIHIA.
OpnHocropoHHss HenpepbIBHOCTh. Kitaccudukanus pa3psiBoB. [Ipumeps! pa3pbIBHBIX (YHKIIHH.
CpoiicTBa  (hyHKIMIA, HENPEPBIBHBIX HAa  OTPE3KE: OTrPaHUMYEHHOCTb, CYIECTBOBAaHUE
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHHH, CYIIECTBOBAHHE TPOMEXYTOUHBIX 3HAUCHUH.

Tema 4. Ilpoussoonas u oOughgpepenyuan. 3anadv, TNPUBOASIIAE K TOHSATHUIO
npousBoAHON. OnpeneneHne MNPOU3BOAHON, €€ T'€OMETPUUYECKUH, MEXaHUYECKUN H
DKOHOMHUYECKUH cMblca. OCHOBHBIE MpaBuia HAXOXKIAEHUS Npou3BOAHBIX. [loHsATHE
muddepennmana. ['eomerpudeckuii cmbicn  auddepenmmana. JuddepeHnuan caoxHOU
¢yukuuu. MuBapuantHocTs (opMmbl  muddepenimana. JuddepenuupoBanue (QyHKIHIA,
3aJaHHBIX TnapameTpuueckd. IlpomsBogHble U  aAudQepeHumansl  BBICIIUX — MOPSIIKOB.
Vcnionb30BaHuE MOHATHS MPOU3BOIHON B 3KOHOMHUKE. DIIACTUYHOCTh (PYHKIIUH.
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Tema 5. Ocrosublie meopemvt oughghepenyuanvrozco ucyucnenus. TOYKH IKCTpeMyMa
¢ynkuuu. Teopema @epma. Teopemsr Poms, Jlarpamxka, Komm u ux npumenenue. Ilpasuio
Jlonmurans. @opmyna Teitnopa ¢ octatounbiM wieHOM B ¢opme Ileano u B hopme Jlarpanxa.
[MpencraBnenne GyHKIM exp(x), Sin X, €os X, IN(1+x), (1+x)™ mo popmyse Teiinopa.

Tema 6. Ilpumenenue ouggpeperyuanbrHoco ucuucieHus O0as UCCie008aHus QYHKYul u
nocmpoenus 2epaguxkos. YCIOBHE MOHOTOHHOCTH (YHKIMHM Ha HHTEpBaie. ODKCTPEMYMbI
¢ynkuuu. Heobxomumoe ycnoBue 3kcrpemyma. Jlocrarounsle  ycnoBus. OTbICKaHuE
HAauOONBIIET0 W HAaWMEHBINEro 3HaYeHWd GyHKOUU, aUGQGEepeHIUpPyeMOil Ha OTpe3Ke.
Beimyknocte M BOrHytocTh (QyHKumu. Toukum mneperuba. Acumnrorsl. OOmas cxema
ucclneoBaHus QYHKIMH U TIOCTPOCHHE ee Ipaduka.

Tema 7. @ynxyuu neckonvkux nepemennvix. OKpeCTHOCTh TOYKHM B mpocTpaHcTBe R".
[Tpenen ¢pynkuuu. HenpepbiBHOCT GyHKunu. YactHeie npousBoansie. [lomusiit quddepennnan
U €0 CBSI3b C YaCTHBIMM IIPOM3BOAHBIMU. MHBapuaHTHOCTH (opMbl nosiHOrO AuddepeHunana.
KacarenbHasi IUIOCKOCTb M HOpPMajb K IOBEPXHOCTU. ['€OMETpUYECKHII CMBICI IIOJIHOTO
muddepennmana. DKCTpeMyMbl (PyHKIIUM HECKOJIBKMX IepeMeHHbIX. Heobxoanmoe ycioBue
AKCTpEMyMa.

Tema 8. Uumeepan. IlepooOpa3nas. HeompeneneHHbII MHTErpal M €ro CBOWCTBA.
[Tpocreiimme npaBuia MHTErpUpOBaHUS. MeTOAbl MHTErPUPOBAHUS IOJCTAHOBKOW (3aMeHa
NEPEMEHHO) M MO 4YacTsM. 3aJauyd, NPUBOIAIIME K IOHSATUIO OIPENEICHHOIO0 HHTErpaa.
Onpenenenue onpeneneHHoro uHrerpana. CBoWCTBa ONpPENENIEHHOro uHTerpaina. Popmyna
Herotona-Jleitonuna. Ilpumenenue crnoco0OB MOJCTAaHOBKM M MHTETPUPOBAHUS [0 YacTiIM K
BBIUUCIICHUIO OIpEJeIEHHOr0 uHTerpaiga. HecoOCTBeHHble HHTErpaibl ¢ OECKOHEUYHBIMU
npezenaMy U OT HEOrPaHWMYCHHBIX (YHKIUH, X OCHOBHBIE CBOWCTBA.

Tema 9. Paowi. Ilonsatue yucnoBoro psga. CxoauMocTh U cymMma psana. Heobxomumoe
yCIoBUE cxoauMoOCTH pspa. JleictBus ¢ psapamu. JocTaTroyHOE YCIOBHE CXOOUMOCTH
MOJIOKUTEBHBIX pAZOB. Teopembl cpaBHeHUs, npu3Haku Komm u [lanamOepa, MHTerpajibHbINA
npu3HaK. 3HakonepeMeHHble psiibl. [Ipusnak JleltOHua. AGCONIOTHAS U YCIOBHAs CXOAUMOCTh
psnoB. [lonsaTue GyHKIMOHAIBHOTO psAja U 007acTH ero cxoAuMocTH. O61IacTh CXOAUMOCTH U
paanyc cXOauMocTu creneHHoro psna. JuddepennupoBanue u MHTErpUPOBAHUE CTENEHHBIX
psiaoB. PasnoxeHue B CTENCHHBIE PSIIbl AIEMEHTApHBIX QYHKIMH exp(X), sin X, €OS X, In(1+x),
arctg x.

Tema 10. Bexmop, eéekmopuvie npocmparcmea. BEKTOpHOE IPON3BEIEHUE BEKTOPOB, ET0
CBOICTBa M BBIpAXKEHHME Uepe3 AEKapTOBbI KOOPAMHATHI. CMEIIaHHOE MPOU3BEIEHUE BEKTOPOB,
€ro CBOHCTBA M BBIPAXECHHE 4Yepe3 JAEKapTOBbl KOOpAMHATHL. OmpelneneHue BEKTOPHOTO
npoctpaHcTBa.  IIpumepsl  BekTOpHBIX — mpocTpa”cTB.  [logmpocTpaHCTBO,  KpUTEpHi
noxanpocrpancTsa. JIuHelHas 3aBucuMocTh BekTOpoB. basuc. KoopaunHatel BekToOpa.
Pa3mepHOCTH BEKTOPHOTO MPOCTPAHCTBA.

Tema 11. Cucmemwvr nunetinvix ypaenenuti. OCHOBHBIE TOHATHS U ONpEAETICHHUS.
DnemMeHTapHbIe TPeoOpa30BaHUs CUCTEM JIMHEHHBIX ypaBHeHU. MeTon ['aycca.

Tema 12. Mampuywvl, onpedenumenu. Omnepanuu HaJx MaTpuuamMu. YacTHblE BHJBI
MmaTpull. BekTopHoe mpocTpancTBo Marpull. OOpaTHas maTpulia M ee BbluHcieHue. Pemienue
MaTpUYHBIX ypaBHEHUN. MaTpuuHas 3amuch CHUCTEMBI JIMHEHHBIX YypaBHeHMU. [IpaBuiio
Kpamepa. Onpenenenne panra matpuubl. Teopema o panre Marpuilbl. MiIHBapraHTHOCTh paHTa
MaTpHIbl OTHOCHTEIBHO 3JIEMEHTAPHBIX MpeoOpazoBaHuil. [IpocTpaHCTBO pemieHuil cucTeMbl
JMHENHBIX OJHOPOAHBIX yYpaBHeHHU. DyHAaMeHTalbHas CUCTEMA pelleHnid. BekTopHas 3anuce
cUCTeMbl JHMHEWHBIX YypaBHeHui. Teopema Kponekepa-Kanemmu. CrpykTypa MHOMXKECTBa
pELIEHU CHUCTEMBI JIMHEWHBIX HEOJHOPOJHBIX YypaBHEHUW. OnpenenuTress n-ro MOpsakKa.
CpoiictBa ompenenureneidl. MuHOpel W anreOpanveckue JIOMOJHEHUs. Bwruncienue
OTIpeAeNUTENS Pa3I0KEHUEM 110 CTPOKE HIIN CTOJIOIY.

Tema 13. 3a0aua na 6e3ycnosnuiii sxcmpemym. OOmas 3aqada Ha SKCTPEMYM, MOHATHE
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JIOKAJIbHOTO, TJI00aNBbHOr0, YCIOBHOIO, 0e3ycloBHOro skcrpemyma. Teopema Beliepmrpacca.
3anaua Ha 0E3yCIOBHBINA HKCTpEeMyM il (YHKIMN HECKOJIBKHX NepeMeHHbIX. Teopema ®Pepma
(HeoOxomMMoOe yCIIOBUE 3KCTpeMyma). TeopeMa O JOCTaTOYHOM YCJIOBHM JKCTpeMyMma IS
(GYHKIIUN HECKOJIBKUX MTEPEMECHHBIX.

Tema 14. 3adaua wenumetinoco npocpammuposanus. Ceonosas mouka. 3amada
HenuHelHoro nporpamMupoBanus (HII), ee mocraHoBka ¢ orpaHMYEHUsIMU TUIIA PABEHCTBO U
HepaBeHCTBO. Teopema Kapyma-/Ixona, kak HeoOxomumoe ycimoBue MuHuMyMma. CeioBas
TOYKA KaK JOCTaTOYHOE yciaoBMe MUHMMYMa B 3as1ada HII, Teopema o cemsioBoii TOUKe.

Tema 15. Bwinyxkavie muodcecmeéa u ewvinykivle Gyukyuu. 3adaua 6bINyKI020
npoepammuposanus. ONpelneneHne BBIMYKIBIX MHOXecTBa W ¢QyHKiuu. Crex (yHKIuM,
KpuTepun BbINykKIocTU. JluddepeHunansupie cBoWcTBa BBIMYKIbIX (pyHkumii. IloctaHoBKa
3a/1a4M BBIIIYKJIOrO MPOrpaMMUpPOBaHMs, YCIOBUE peryispHoctu o Cneirepy, Teopema Kyna-
Takkepa. 3amadya JIMHEWHOrO MpPOrpaMMUpPOBAHUS, JABOMCTBeHHas 3amada JIII, Teopembl
IBOMCTBEHHOCTHU.

Tema 16. Memoo npouzeoocmeennvix yuxyuti. IlonaTre Mpou3BOACTBEHHONW (PyHKINU
(I1®D), ee croticTBa. Heokmaccuyeckast mpon3BoacTBeHHAs GyHKIMA. MynpTurukaTiusHas [1D,
ee cBoiictBa. @Dynkumsa Koba-/lyrnaca. OnactuuHocTh Bblllycka. [lpenenpHas Hopma
3aMenieHus. Makcumu3zanusi npuoObun 0e3 orpaHuyeHuil. Makcummuzaus TpuObLd TIPH
OTPAaHUYEHHBIX U3JICPKKAX.

Tema 17. Mooenv nompedbumenvckoco cnpoca. OCHOBBI TEOPUH MOTPEOUTEIHCKOTO
crpoca, (yHKIHS TOJIE3HOCTH, ee cBoicTBa. OTHOImEHNE npeanoureHus. [lopsakoBas GyHKIus
nosie3HocTH. Mojens notpedutenbekoro Beioopa (I1B). dynkuuu cnpoca. 3akons! ['occena.

Tema 18. Mooenv Jleonmvesa. Monens MexoTpaciieBoro damanca (Moaens JIeoHThEeBa),
MOHITHE MPOIYKTHUBHOCTU. J[BOMCTBeHHas 3amada B Mojenu JleoHTheBa, €€ MPUOBLILHOCTS.
Teopema ®podennyca-Ileppona. Kputepuii nmpogykruBHocté Moaeiu JleoHTheBa.

6. TEMbI IPAKTUYECKUX U CEMUHAPCKUX 3AHATUIA

KoanuecTBO
Ne Ne 4acoB
Tema, paccMaTpuBaeMbie BOMPOCHI
n/m | pasgeia Ounasn
dopma
Mnooicecmsa u ynxyuu.
Onepaunn HaJa MHOXXECTBaMU U UX CBOWCTBA. HaXO)KZ[eHI/Ie obmactu
1 1 ompeneneHus u 001acTi 3HaueHH pyHKIni. HaxoxxaeHne KoMImo3unun 2

(GyHKUHH, MpoBepKa 00paTUMOCTH U HaXOXKACHUE OOpPaTHBIX (YHKIHUH.
DneMeHTapHbIe GyHKIMH, UX TpaQHKU U cBOMCTBA. [ pad ik OCHOBHBIX
JIEMEHTAPHBIX (DYHKIM.

Ipeoenvt ynrxyuii.

OKpecTHOCTh TOYKH, MMOHATHE NpeenbHoN Touku. [Ipenen
MOCJIEI0BATENILHOCTH KaK YaCTHBIH ciiydail npenena GyHKuH. Boeruucnenue
2 2 npenenoB. Buasl HeonpenenaeHHOCTEH 1 0cBOOOXKICHNE OT HUX. Bhrancnenue 2
HEOIPEIeIEHHOCTEH, CBOASIIMXCS K 3aMeUaTeIbHBIM Ipe/iesiaM. beckoHedHo
MaJble 1 0eCKOHEYHO OOJbIINE BETUYHUHBI. ACUMITOTHYECKHE COOTHOIICHUS
U MX MCIIOJIb30BAHKE TIPU BHIYHCICHUU NIPEJIEIIOB.

Henpepvisnocme gpynxyuii.
3 3 Brrunciienue 0THOCTOPOHHUX TpeenioB. Mccnenopanue QpyHKIUI Ha 2
HETPEPHIBHOCTD U KIACCU(PUKAIHSI Pa3PHIBOB.

Ilpoussoonas u ougpgepenyuan.
MexaHUYeCKUN, TEOMETPUUECKUI 1 SKOHOMUYECKUN CMBICI MPOU3BOIHOM.
Ieomerprueckuii cmbicn guddepernmana. TeXHUKA BEIYHCICHUS 2

4 4 npou3BoHBIX. [IponsBoaHas ciaoxxHoi GyHkumu. [IponsBosHas cTeneHHo-
moka3zarenbHOl pyHkIwH. [Ipon3BoaHbIe HyHKIHIA, 331aHHBIX
1apaMeTPUUECKHU.

5 4 IIpoussoonas u dugpepenyuan. 1
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Hcnonp30BaHre NOHATUSA MTPOU3BOJHON B YKOHOMUKE.
[IpenenpHble BETMYUHBI B 9KOHOMHKE. DINaCTHIHOCTh (PYHKITHH.

OcnosHble meopemul OuhepeHyuanbHo20 UCUUCTEeHUS.

®opmymna Tetinopa ¢ ocraTouHbM WwieHOM B popme [leano u B popme
Jlarpamxa. [peacrasienne GyHKIu# exp(x), sin x, cos x, In(1+x), (1+x)™ mo
dhopmyne Tetnopa.

THpumenenue oupgepenyuanvroco ucuucienus 011 UCCie008anus QyHKYull u
HOCMPOEHUs SPAPUKO8.

HccnenoBanne GyHKIME HA MOHOTOHHOCTD M HAXOXKACHHE IKCTPEMYMOB.
HccnenoBanue Ha BBITYKIOCTh U BOTHYTOCTb, U ONPEEIICHNE TOYEK
neperu0a. Haxox/ieHue acuMIITOT.

DyHKYUU HECKOILKUX NePeMEHHDBIX.

[Ipexnen u HENMPepBHIBHOCTD (DYHKIMH HECKOJIBKHUX NepeMeHHbIX. [loBTOpHbIE
TIpe/IeIbl, Ipeielibl o HanpasieHuto. [Tpumeps! GpyHKINH, UMEomuX
Ppas3yIMyuHbIe MPEAEIbl [0 Pa3HBIM HalpaBiIeHUAM. YacTHbIE TIPOU3BOIHEIE U
noJHbId tuddepenman. ['paguent GpyHkuum.

HUnmezpan.

ITepBo0Opa3Has n HeoNpeAEIeHHbIH HHTETpal. Berancnenue
HEOIPEJEICHHBIX HHTErPAIOB Ha OCHOBE MPOCTENIIINX TPABHUI
uHTerpupoBanmst. Onpexnencuusiil uaTerpan. ®opmyna Hetorona-JleitOauma.
[Tpumenenne Gopmyn 3aMeHBI IEPEMEHHON ¥ HHTETPUPOBAHUS IO YaCTSIM
IIPH BBIYUCICHUH ONIPEAEIICHHBIX HHTErpanoB. [IpruMepsl HENIPaBUIBHOTO
npuMeHeHust popmyisl HeroToHa-JleitOHuIa 1 hopMyIibl 3aMeHbI
NIEPEMEHHOM.

10

Psour.

CXOI[I/IMOCTL TIOJIOKUTCIIbHBIX PAOB. CXOI[I/IMOCTI) 3HAKOIICPEMEHHBIX PAIOB.

Crenennbie psasl. Pasnoxenne hynkuuii B psig Teitmopa.

11

10, 12

Onepayuu ¢ gekmopamu u Mampuyamu.

BexTopHoe mpousBeneHre BeKTopoB. CMelaHHOe IPOU3BEIEHUE BEKTOPOB.
Brruncnenue onpenenuTeneii pa3iokeHUeM 0 IeMEHTaM CTPOKU WIIH
cTosnlIa ¥ MpUBEACHUEM K TPEYTOJIbHOMY BHIY. Vcronp30BaHre CBOHCTB
onpeaenuTesne.

12

11,12

Pewenue cucmem nuneiinvix ypagHenuii.
Merton I"'aycca, meron Kpamepa.

13

13

3aoaua na 6e3ycroenviil IKCmMpemym O PYHKYUU HECKOIbKUX NePeMEeHHbIX .
Teopema Depma (HeoOX0oIMMOE yCIIOBHE IKCTpeMyMa). Teopema o
JIOCTATOYHOM YCJIOBHH KCTpeMyMa Juisi QYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

14

14

3aoaua nenuneiinozo nPocPAMMUPOBAHUSL.

Teopema Kapyma-J[»oHa, kak He00X0AUMOE yciIoBrue MUHIMYMa. CeroBast
TOYKa Kak JOCTaTOYHOE YCIOBHE MUHUMYMa B 3aj1ada HII, Teopema o
CEJIOBOM TOUKE.

15

15

3aoaua 6bInyKI020 NPOSPAMMUPOBAHUSL.

OnpeneneHne BbIMYKIBIX MHOXKecTBa U pyHkuun. Juddepenumansabie
CBOMCTBA BBIMYKJIBIX QyHKIHMHA. [locTaHOBKA 3a1a4H BBIITYKIOTO
IIPOrpaMMHPOBAHMUS, yCIOBHE peryssipHocTy no Crnelitepy, Teopema KyHa-
Takkepa. 3ajaua TMHEHHOTO NPOrpaMMHUPOBaHUs, 1BOMCTBEHHAs 3aaaya JII,
TEOpEMBI IBOIICTBEHHOCTH.

16

16

Memoo npouszsodcmeennvix QyHKYUIL.

Heoxnaccuueckas npousBoacTBeHHast GyHKIML. MynbTuruinkatusHas 110,
ee cBoiictBa. @ynkuus Koba-/lyrnaca. DnactuaHocTs Beimycka. [IpenensHas
HOpMa 3aMelieHus. MakcuMu3anus npuobuN 6e3 orpaHuYeHUH.
Makcumu3aiysi IpUObIIM IPH OTPaHMYEHHBIX U3/IEPXKKaX.

17

17

Mamemamuueckas MO()EJZb nompe6umeﬂbcxoeo cnpoca.
OyHKIHS MOJIE3HOCTH, €e CBocTBa. OTHOIIEHUE TpeAnoYTeHus. Moienn
OTPeOUTENHCKOTO BhIOOpa. DyHKIMH ciipoca. 3akoHbI ['occena.

18

18

Mooenv mearcompaciesoco baranca (modensv Jleonmuvesa).
ITonsTHe npoxykTUBHOCTH. J[BOMCTBEHHAs 3a7a4a B MoJielnu JIeoHThEBa, e
npuObLIbHOCTE. KpHTepuii npoaykTuBHOCTH Mo/iesn JIeoHTheBa.

19

Bcero:

36
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7.

8.

JABOPATOPHBIE PAEOTbBI (JIABOPATOPHbBIN ITPAKTUKYM)

I1o oucyunnune 1a6opamopHblil NPAKMUKYM He NPedyCMOMpEH.

TEMATHKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®GPEPATOB

I1o oucyunnune He npedycmompensl Kypcogvle pabomsi, KOHMpPObHble pabomul,

pechepamui.

9.

8.
9.

10.
11.
12.

13.
14.

15.

16.
17.

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

29.

30.

INEPEYEHbB BOITPOCOB K OK3AMEHY

MHoskecTBa ¥ ONepaluy HaJl HUMHU.

[Tonsitue pynkuu. O6macTh onpeneneHus U 0oaacte 3HaueHu QyHKIuN. CriocoOb!
3a1aHusl PYHKITUH.

Kommozumus Gpynkuuii. Bsanmuo-ogH03HauHOE COOTBETCTBUE. TOXKIECTBEHHAS (DYHKIIHSL.
OO6patHas pyHKIHS.

OcHoBHBIE 25IeMeHTapHbIe QyHKIMH. VX cBoOlicTBa U rpaduKy.

OKpecTHOCTh KOHEYHOH U OeCKOHEeUHO ynaneHHol Touku. [IpenesnbHas Touka MHOXKECTBA.
OTKpBITHIE U 3AMKHYTbIE MHO>KECTBA.

[Tpenen ¢pynkuuu B Touke. [Ipenen nocnenoBaTenbHOCTH KaK YaCTHBIN cy4ail mpeaena
¢ysxun. OJHOCTOPOHHUE MPEIETIBI.

beckoneuno masnbie u 6eckoHeuHO OosbIKe BeMunHbl. (OnpeeneHne, CBOMCTRA,
CpaBHEHHE).

OcHoBHbI€ TEOpEMBI 0 IIpenenax. [Ipenen MOHOTOHHON QYHKIUH.

3aMeuaTelIbHbIC IPEAECIIBI.

HenpepsiBHOCTh QyHKIIMH. Oniepaniui HaJ HENPEPHIBHBIMU (PYHKIUSMHU.
HenpepbIBHOCTD 371€MEHTapHBIX (PYHKIUI.

OpnHocTopoHHSs HenpepbIBHOCT. Knaccugukanus pa3pbiBoB. [Ipumepsl pa3pbIBHBIX
(byHKUIHH.

CaoiicTBa (QyHKIIUH, HEIIPEPHIBHBIX HA OTPE3KE.

3aauy NpUBOAAILME K IOHATHIO TPOU3BOIHON. Onpeienenrne Npon3BOJHOM.
I'eomeTpryecKknii MEXaHUYECKUM U SKOHOMUYECKHM CMBICI IIPOU3BOIHOM.

OcHoBHBIE IIPaBUJIAa HAXOXKIEHUS POU3BOAHBIX. [IpON3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX
GyHKIMIA.

[Tonsatue muddepennuana. ['eomerpuyeckuii cMpica quddepeHuana.

Huddepenunan cnoxuoilt pynkumu. MuBapruanTHOCTh popMBbl quddepeHnmana.
JuddepenunpoBanue GpyHKIUHI, 3aJaHHBIX TapaMETPUUYECKH.

[TpousBoaHble U AU PEepeHInanbl BEICIIUX MOPSIKOB.

OkcrpeMyMmbl pyHknuu. Teopema depma.

Teopema Posns.

Teopema Jlarpanxa. @opmyina Jlarpanxka.

Teopema Komm. @opmyna Komm.

®opmyina Telnopa ¢ octarounsiM wieHoM B Gpopme [leano u B popme Jlarpamxa.
[Mpencrasiaenue Gpyukumii €, Sin X, €os X, In(1+x) mo ¢popmyne Teitnopa.

VYcioBue mocTostHCTBA (PYHKIIMU Ha MTPOMEKYTKE.

VYcnoBre MOHOTOHHOCTH (PYHKIIMU Ha TIPOMEXKYTKE.

Heo6xoanmMoe u 1ocTaToyHOE YCIOBUE SKCTpeMyMa (DyHKIIHH.

OTbIcKaHne HaUOOJIBIIETO M HAMMEHBIIIETO 3HaueHus PyHKIuH, tuddepeHIupyemMoi Ha
OTpE3KeE.

Boinyxkibie v BoruyThie GyHKIMU. OmnpeneneHrue MHTEPBAIOB BhIMYKJIOCTH U BOTHYTOCTHU C
MIOMOIIBIO IEPBOM U BTOpOil mpou3BoHOU. Touku neperuda.

ACUMITOTHI (PYHKIIMH.
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31.
32.
33.
34.
35.
36.

37.
38.

39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

52.

53.

54.
55.

56.
57.
58.
59.

60.
61.

OxkpectHocTh ToUKH B ipoctpanctBe R" . [Ipenen u HenpepbIBHOCTh (PYHKIUH HECKOIBKUX
[IEPEMEHHBIX.

Yactable mpon3BoHbIe. YacTHBIE U MOMHBIN auddepeHiuansl. ['eoMeTpuIecKuii CMBICIT
nosHOTO Muddepenmmana. KacarenbHas INIOCKOCTh M HOPMaJih K TTIOBEPXHOCTH.
OKcTpeMyMbl (YHKIMU HECKOJIBKHMX IepeMeHHbIX. Heo0xoaumoe u 10cTaTouHoe yciaoBue
JKCTpEMyMa.

[TonsTHE TEpBOOOPA3HOI U HEONPEAEIEHHOIO HHTErpaa.

IIpocreiimne cBOKCTBA HEONIPEACICHHOIO HHTETpalla U IIPaBUjla UHTETPUPOBAHUS.
Meton noacTaHOBKY ( 3aMEHbl IEPEMEHHBIX) [UIs BBIUUCIICHUS HEONIPEIEICHHOTO
MHTETpaa.

HuTerpupoBaHue 1o 4acTsM IIPH BIYMCIEHUN HEOIIPEIEICHHOIO HHTErpala.

3aauu, MPUBOISALINE K IOHATHUIO ONPEIEIIEHHOr0 UHTerpaia. OnpeneneHue
OIPEIEIIEHHOr0 HHTErpaa.

CaolicTBa onpeeeHHOro HHTerpasia.

OnpezneneHHbl HHTErpai Kak pyHKLUsA BepxHero npezena. @opmyna HerotoHna-
JleiiOHuLa.

[TpumeHeHre criocoO0B MOICTAHOBKY M MHTETPUPOBAHHUS 10 YACTSIM K BBIUHCICHUIO
OIPEEIEHHOr0 HHTErpaa.

[TonsiTue uncnoBoro psaa. YacTuuHble CyMMBI psijia, OCTaToOK psiaa. OnpeneneHue CyMMbl
psna, cxoqumocTu psna. HeoOxoaumoe ycioBre CXOAUMOCTH.

CX01IMMOCTb MOJOKUTENBHBIX PsI0B. [locTaTOuHBIE YCIOBUS CXOAUMOCTH. TeopeMsl
CPaBHEHHS.

[Tpusnaku Komm u Jlanambepa cX0AMMOCTH YUCIIOBBIX PSI/I0B.

3HakonepemenHsble psbl. [Ipusnak JlelioHuna.

AOCOI0THAs U YCIOBHAs CXOJUMOCTh YHCIIOBBIX PSJIOB.

[TonsTHE PYHKIIMOHAIBHOTO psiia M 00JacTh €ro cXoAUMOCcTH. O6JacTh CXOAUMOCTH U
pamuyc CXOAMMOCTH CTETIEHHOTO psifa. Teopema AGens.

Paznoxenue ¢pynkuuit B psa Teitnopa. Psag Maknopena.

Paznoxenue B psa MakiopeHa aneMeHTapHbIX QyHKIui €%, Sin X, €os X, In(1+x).
BekTopHOE pon3BeieHNuE BEKTOPOB, M0 CBOMCTBA U BBIPAKEHUE YEPE3 JEKAPTOBBI
KOOpJMHATBHI.

CMelraHHOE TPOU3BEICHUE BEKTOPOB, €TI0 CBOMCTBA U BBIPA)KEHUE Yepe3 JEKAPTOBbI
KoopauHaThl. Heo6XxoauMble U JOCTaTOUHBIE YCIIOBUS JIMHEWHOM 3aBUCUMOCTH TPEX
BeKkTOpoB. OOBEM mapasuienenumnesa.

CucreMbl TUHEHHBIX YpaBHEHUH. OCHOBHbBIE TIOHATHUS U ONpeAeIeHUs. DIeMEeHTapHbIe
npeoOpa3oBaHus CUCTEM JIMHEWHBIX ypaBHeHui. Metox ["aycca.

Onpenenurenu n-ro nopsiaka. CBoicTBa onpenenutenein. MUHOPHI U anredpandeckue
JIOTIOJTHEHU. BrIuncnenne onpenenuTens pa3iokeHHeM 0 CTPOKE U CTOJOIy.
Omnpenenenne BEKTOPHOTO MpocTpaHcTBa. [IprMepbl BEKTOPHBIX MPOCTPAHCTB.
Martpuiisl ¥ onepanuu HaJl HUMU. YacTHble Buabl MaTpull. OOpaTHas MaTpuLa 1 ee
BBIYMCIICHHE. PellleHne MaTpuyHbIX ypaBHEHUH.

MatpuuHas 3anuch CUCTEMBI JIMHENHBIX ypaBHeHu. [IpaBuio Kpamepa.

CucTembl TMHEHHBIX HEOAHOPOAHBIX YPaBHEHUIN. BEKTOpHAs 3aMch CUCTEMBI TMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemmm. CtpykTypa MHOXKECTBA PEILIEHUN CUCTEMBI
JIMHENHBIX HEOJHOPOJHBIX YPAaBHEHHU.

OO0mas 3a/1a4a Ha SKCTPEMYM, OHATHE JIOKAJTBHOTO U IN100aTbHOT0 SKCTPEMYyMa.

3amaua Ha 6€3yCIOBHBIN AKCTPEMYM I (PYHKIIMK HECKOJIBKHUX MepeMeHHBIX. Teopema
depma (HEOOX0IMMOE YCIOBHE IKCTPEMYMa).

besycnoBHbI 3kcTpeMyM. Teopema 0 TOCTaTOYHBIX YCIOBHSX.

3anavya HeJIMHEWMHOro mporpammupoBanus (Teopema Kapyia-/IxoHa).

dopma A Crpanuna 10 u3 17



MHUHHCTEPCTBO HAyKH H BEICIIEro 0Opa3oBanust PO
VYIIbSTHOBCKMH I'OCYAapPCTBEHHbIH YHUBEPCUTET

®dopma

@ - Pabouas nporpamMMa JUCIHHUILINHBL

62. Brimykieie MHOKecTBa. Boimykiibie ¢pynknuu. {uddepennnanbabie CBOMCTBA BBITYKIIBIX

byHKIHHA.

63. CennoBas TOUKa, TEOPEMa O CEUIOBOI TOUKE.
64. 3amauda BBITyKJIOTO MporpamMmmupoBanus, Teopema Kyna-Takkepa.
65. 3amaua nmuHEiHOTO porpammupoBanus (JIIT). JIBotictBennas 3amada JII1. Teopemsl

IBOVCTBEHHOCTU

66. IIpousBoacTBEeHHBbIE PYHKIIUU, UX CBOMCTRA.
67. MynbTUITMKaTUBHAS IIPOU3BOJCTBEHHAs PyHKLUS, ee cBoicTBa. Pynkuus Koba-/[yrmaca.
68. DmactuyHOCTH BhIMycKa 1o (akrtopam. Hopma 3amenienust hakTopos.
69. Maxkcummusanus npuObUIH 6e3 orpaHHYeHH Ha (PaKTOPHI.
70. Makcumu3zanusi mpuObUIA ¢ OTpaHUYEHUEM Ha (haKTOPHI.
71. OCHOBBI TEOpUH MOTPEOUTETHCKOTO CIIpOca, (PYHKIIUS MOJIE3HOCTH, €€ CBOMCTBA.
72. TloctaHoBKa 3a7jauu NOTPEOUTETHLCKOTO cripoca. 3akoHbl ['occeHa.
73. Monenb JIeoHTbEBa, MPOJYKTUBHOCTb.
74. ]IBoiicTBeHHas 3a7a4ya B Mojenu JIeoHTheBa, MPUOBLITLHOCTD.
75. Ilpu kakuXx DpeanochbulKax BO3MOXKHO IpUMeHeHue Mozenu JleontreBa?
76. JlaTh MHTEpHIpETANHIO B IBOHCTBEHHOM 3a7auu B MoieH JIeoHThEBA.
77. ]JlaTh 5KOHOMUYECKYIO HHTEPIPETAIUIO PELICHUS 3aa4l PallMOHAIBHOTO MOTPEOUTENS.
78. B kakoi 5KOHOMHUYECKOH CUTYalluu MOKHO pacCMaTpUBATh MOJAETh MAaKCUMU3ALIUN
puOBLIN O6€3 orpaHUYCHHUH Ha GaKTOPHI?
79. B kakoi 5KOHOMUYECKOH CUTyalluyd MOXXHO PACCMaTPUBATh MOZEITh MAKCUMU3ALIUN
MPUOBLIN C OTPAaHUYCHHEM Ha (GaKTOPHI?

10. CAMOCTOATEJBbHASA PABOTA CTYAEHTOB

®opma 00yueHHUs] __ ouyHas
HasBanue pasienoB u Tem Bua camocrositeJbHOM Oo0beMm B dopma
padoTsl (npopabomka yacax KOHTPOJIfA
yueﬂnozo Mamepuana, (npoeepka
peuwienue 3aoay, pepepam, peuienus
00K1a0, KOHMPOJIbHAA 3aoau,
paéoma, noozomoexa K coaue ped)epama u
3auema, IK3amena u op.) op.)
MHoxecTBa U QyHKIUN ITpopaboTka ydeGHOTO MaTepuana, 4 Omnpoc
peleHue 3a1a4 Pemenue 3a1au
Ipenen GpyHKIUU [IpopaboTka yueOHOTO MaTepuaia, 4 Ompoc
pelieHue 3a1a4 Penienue 3a1au
HenpepsiBHOCTD GyHKINH [TpopaboTka yuyeOHOrO MaTepHUaa, 4 Ormpoc
pelieHue 3a1a4 Penienue 3a1au
[IpousBoanast n muddepenHpan ITpopaboTka yueOHOrO MaTepuana, 4 Omnpoc
peleHue 3aaaq Peuienue 3a1au
OCHOBHBIE TEOPEMBI [TpopaboTka yuyeGHOrO MaTepHUaa, 4 Ormpoc
JubpepeHInanbHOr0 HCYHCIICHHUS pelieHue 3a1a4 Peuienue 3a1au
[Mpumenenne muddepeHumansHOro ITpopaboTka yueOHOrO MaTepuana, Omnpoc
WCYHCIICHUS TS UCCIICIOBAHUS pelieHue 3a1a4 4 Penienue 3a1au
(HYHKIMH ¥ TOCTPOEHHs TpaduKOB
OyHKIINHA HECKOIBKUX HEPEMEHHBIX ITpopaboTka ygeGHOTO MaTepuana, 4 Omnpoc
pelieHue 3a1a4 Pemenue 3a1au
WuTerpan ITpopaboTka ydeGHOTO MaTepuana, 4 Omnpoc
pelieHue 3a1a4 Pemenue 3anau
Psnbr IIpopaboTka yueOHOTO MaTepuaia, 4 Ompoc
pelIeHue 3a1a4 Pemenue 3a1au
BekTop, BEKTOpHBIE IPOCTPAHCTBA ITpopaboTka ygeGHOTO MaTepHana, 4 Omnpoc
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peleHue 3aaaq Pemenue 3anau
CucteMbl TMHEHHBIX ypaBHEHHUH [TpopaboTka yueOHOro MaTepHana, 4 Omnpoc
penIeHue 3a1a4d Pemenne 3amau
Matpwuripl, onpeaeauTean ITpopaboTka yueOHOTO MaTepuaia, 4 Omnpoc
pelIeHue 3a1a4d Pemenne 3amau
3amada Ha OE3yCIIOBHBIN SKCTPEMYM IIpopaboTka ydeOHOTO MaTepuania, 4 Omnpoc
pelIeHue 3a1a4d Pemenne 3amau
3amada HETMHEWHOTO IIpopaboTka yue6HOTO MaTeprana 4 Omnpoc
nporpammupoBasust. CemnoBast TOUKa
BrImykiele MHOXKECTBA U BBITYKJIBIC IIpopaboTka yue6HOTO MaTeprana Omnpoc
(ysKnmn. 3amaga BEITYKIOTO 4
IpOrpaMMHUPOBaH
MeTtox pon3BOICTBEHHBIX (PYHKITHI IIpopaboTka yue6HOTO MaTeprana 4 Omnpoc
Mozens MoTpeOHTENLCKOTO CIIPOca [IpopaboTka yueOHOro Marepuaa 4 Ompoc
Mopens JleonTheBa ITpopaboTka yueOHOTO MaTepHana 4 Ompoc

CTyIeHThl BBINOJHAIOT 33/1aHMsI, CAMOCTOATENILHO OOpallasch K ydeOHOM murTeparype.
IIpoBepka BBINOIHEHMs 33aJaHUM OCYLIECTBIAETCA IIyT€M IPOBEPKM JIOMAIUHUX 3aJaHUM U

YCTHOT'O OIIpocCa Ha

MMPaKTUICCKUX

3aHaThsIX. s

MCTOANYCCKOI'O

oOecrieyeHus

CaMOCTOSTEIILHOM PabOTHI CTYICHTOB pa3padOTaHbl METOJMUSCKUE YKA3aHUS, OXBATHIBAIOIINE BCE
TEMbI Kypca, BHIHECEHHBIE Ha CAMOCTOSTEIILHOE U3yUEHHE.
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Crpanuna 12 u3 17




MHUHHCTEPCTBO HAyKH H BEICIIEro 0Opa3oBanust PO

o o ®dopma
VY IbSHOBCKUIA TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouas nporpamMMa JUCIHHUILINHBL

11. YYEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCHUITIJINHBI

a) Crimcox peKoMeH/1yeMOH JIHTEepPaTypbl

OCHOBHAasi:

Is

Beneni, E. M.Maremaruka juisi 3KOHOMHCTOB : yueD. mocobue Jjuig crerl. "MUHAHCH U
kpeaut", "Byxranrepckuii yder, aHanmu3 u ayaumt", "Muposas skonomuka', "Hamoru u
Hanorooonoxenue" / E. M. bBenstii, A. E. Otkun, I'. I1. Orkuna ; Yal'yY. - YIbsSIHOBCK :
yal'y, 2006. - 208 c.

I'opoynos, B. K.IIpou3BoacTBeHHbIE QYHKIMH: TEOPUS U ITOCTPOEHHE : yuel. mocobue / B.
K. I'op6yros ; Yal'V, UOub. - Viuesrosck : Yal'V, 2013. - 84 c.

Konemaes, B. A. MartemaTrdeckast 5KOHOMHKa : yueOHHK /11 By30B / B. A. KonemaeB. —
3-¢ u3a. — Mocksa : OHUTHU-JIAHA, 2017. — 399 ¢. — ISBN 5-238-00794-9. — Tekcr :
9JIEKTpOHHBIH // DnekrponHo-Oubmmoreynas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/81793.html

JONOJHUTE/IbHAS

1.

[apmam, A. H. DKxOHOMHKO-MareMaTH4eCKHE METOJbI U MPUKIIAAHBIC MOJICIH : YYeOHUK
s OakanaBpuata W Maructparypsl / A. H. I'apmamn, U. B. Opnosa, B. B. ®enocees ; moj
penakuueir B. B. ®enoceeBa. — 4-¢ usn., nepepab. m jporn. — Mocksa : M3natenscTBo
FOpaiir, 2019. — 328 c. — (bakanaBp u maructp. Akagemuueckuit kypc). — ISBN 978-5-
9916-3698-8. — Tekcr : oanexrponHsi // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/406453

IInotnukosa, E.I. MaremaTnyeckuii aHanu3 /Uis OKOHOMHYECKOro OakajiaBpuara :
y4eOHMK M TpPaKTHKYM I akajemudeckoro OakamaBpuara/ E.I'. Ilnoraukosa. —
Mocksa : UznarensetBo IOpaiit, 2019. — 274 ¢. — (bakanaBp. AkaJeMHYeCKuil Kypc). —
ISBN 978-5-534-11515-4. — Texcr : onextponmsii // OBC IOpaiir [caiit]. —
URL:http://www.biblio-online.ru/bcode/445453

3.@omun, I'.II. DkxoHOMHMKO-MaTeMaTHUYeCKHE METOAbI W MOJEIH B KOMMEPYECKOI
ACSTENbHOCTH : y4eOHuK Ui Oakanaspos / I'. I1. ®omun. — 4-¢ u3a., nepepab. u 10m. —
Mocksa : Usnarensctso [Opaiit, 2017. — 462 c. — (Bakanasp. AkajeMHUecKHii Kypc). —
ISBN 978-5-9916-3021-4. — Texkcr : smexrponnsii / OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/405878

y‘leﬁHO-MCTO}]quCKaH:

1.

Jlyromknn W. B.Meroanyeckue pexoMeHIaluu 1u1si CeMUHAPCKHUX (ITPAKTHYESCKHX ) 3aHATHI
¥ CaMOCTOSTENIbHOM paboThI [0 JUCHHUIUIMHE "MareMaTHyecKue MeTo/bl B SKOHOMHKe" J1s
cryaentoB YI'CH "38.00.00 Oxonomuxka u yripasnenue" / U. B. Jlyromkun; Yiul'V, UDub. -
Yaesuosck : Yal'V, 2018. - 3aru. ¢ okpana; HeomyGnmkoBaHHbIIH pecypc. - DJIEKTPOH.
TekCToBele npaH. (1 ¢adin : 1,08 MB). - Tekcr : oJIeKTpoHHBIH. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/2130

CorjacoBaHQ: ~ 2 9 —
((\Q‘:’) C%"«‘l C\,\WQT«”_V.’Afb/ § ol ocobdy I\"‘V( / M/ /
JIO/KHOCTE COTPY/AHHKA Hay4 HON OHOIMOTEKH DOHUO NO/NKCh jaara
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0) IlporpammHoe o0ecnieueHue:

o «IC: Ilpenmpustue 8». KommuekT st 00ydeHus B BHICIINX U CPEIHUX yUEOHBIX
3aBeJICHUSX;

e Statistica Academic for Windows;

e Kowmmiekt 10 "YuuBepcan" ("®dunancosblii aHaim3 + Onenka ousHeca',
"UnaBectunmonnbiit ananuz", "bromker" 1 "OneHka HeIBIKUMOCTH");

e KomnsrorepHas aenosas urpa «bBU3HEC-KYPC: Kopnopauus Iltoc. Bepcust 4»;

e Windows;

o Office;

e Amnrtumaruat.BY3.

B) IIpodeccnonanbubie 6a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRboOOKS : 31mekTpoHHO-OMOIMOTEYHAsE CUCTeMa : CallT / rpymnna Kommanuid A [Tu
Ap Menaua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum mocrtyma: mis
3aperucTpup. Moab30BaTeNei. - TEKCT : 2IEKTPOHHBII.

1.2. FOPAUT : snexTpoHHO-OGHOMMOTeuHas cuctema : caiit / OOO DieKTpoHHOE
usnatenbctBo FOPAMT. — Mockaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MTOIb30BaTENEH. - TEKCT : JIIEKTPOHHBI.

1.3. KoHCynabTaHT CTyJeHTa : 3JEKTpOHHO-OMOiMoTeuHas cucrema : cait / OOO
[Monutexpecypc. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/pages/catalogue.htmi.
— Pexkxum octyna: s 3aperucTpup. noib3oBareneil. — TeKCT : 31eKTpOHHBIN.

1.4. Znanium.com : 3JeKTpOHHO-OMONIHMOTeuHas cucrema : cadt / OOO 3HaHuyM. -
Mocksa, [2020]. - URL: https://new.znanium.com/. — Pexxum poctyna : JUisi 3aperucTpup.
IIOJIB30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

2. KoncyabranTlLioc [DnekTpoHHBIH pecypc]: cipaBouyHas mpaBoBas cuctema. /000
«Koncynpranr [Tmocy - OnektpoH. naH. - Mocksa : Koncynerantllmoc, [2020]. — URL:
http://www.consultant.ru/.

3. ba3bl JaHHBIX NEePUOTUYECKUX U3TAHUI:

3.1. ba3a naHHBIX MEPUOAMYECKHX M3JaHMUU : 37MeKTpoHHBIE KypHaisl / OO0 UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/. — Pexum mgoctyma : i aBTOPH3.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayuynas snexTpoHHas Oubmuorteka : cait / OOO Hayunas
OnexTponHas bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocrymna : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udanoreka / UJI I'pebennrkos. — Mocksa, [2020]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum goctyma : i aBTOpH3.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.
4. HanuoHajJbHasi JJIeKTPOHHAsE OuO/JMOTEKA : DIEKTpOHHAs OuOIMOTEeKa

(benepanbHas rocynapcTBeHHass HH(GOpMAIMOHHAs CUCTeMA : CalT / MUHHUCTEPCTBO KYJIbTYpPbI
P® ; PI'b. — Mocksa, [2020]. — URL.: https://rusneb.ru/. — Pesxum moctyna : ajst mojp3oBaresiei
Hay4YHOH OnbmuoTeku. — TeKcT : 37eKTPOHHBIMH.

5. ®enepanbHbie HHGOPMALMOHHO-00Pa30BaTe/IbHbIEC OPTAJIbI:

5.1. EauHoe OKHO JocTyma K o0pa3oBareldbHBIM pecypcam : (emepaibHbIil mopran /
yupeautens OIAOY IO [PI'OII u UT. — URL: http://window.edu.ru/. — Tekcr
JJIEKTPOHHBIN.

5.2. Poccuiickoe obOpaszoBanue : (enepanbHbi moptan / yapemurenr ®IAOY IO
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIA.

6. O0pa3zoBaTenbHbIe pecypebl Yal'y:
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6.1. Dnexrponnas Oubnuorexa Yiul'V
Oxkcnpecey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum nocryna

Hay4yHOU OubnMoTeKkH. — TeKeT : HJIeKTPOHHBIN.

moayab ABUC Mera-ITIPO / OO0 «/lara
. JUISL TIOJIb30BATENIeH

6.2. O6pazosarenbhbiit nopran Yal'V. — URL: http://edu.ulsu.ru. — Pexxum gocryna : s

3aperucTp. nojp3oparesei. — TeKCT : 3EeKTPOHHBIN.

CorJracoBaHo:

3amecturens HavaneHuka YUTT /

Dopma A

/ KnoukoBa A.B.
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12. MATEPHAJTBHO-TEXHUYECKOE OBECIIEYEHUE JUCHMUILINHBI
(MOJYJIS)

1. Aymuropun Juid NpOBEIEHUS JICKLIHUOHHBIX M CEMUHAPCKUX 3aHATHH OCHAILIEHHOE
POEKTOPOM, HOYTOYKOM, ayAHO0000pYAOBaHHEM JUIS MPOCMOTpa BHIEO (AKTOBBIH
3ai, 703, 709 u op. ayauTopun).

Aynutopun, 000pyJ0BaHHBIE HHTEPAKTUBHBIMHU JocKamu (603, 611)

3. AynuTtopuu s IPOBEAEHUS TECTUPOBAHUS U CAMOCTOSITEIbHON pabOThl CTYAECHTOB
C BBIXOJIOM B MHTEpHET, KoMil.kiaacc Ne806 (xopmyc mo yia. Ilymkunckas, 4a), 1
cepsep u 16 pabounx mect (MS Office).

4. Ywuranbuelii 3a1 (803 ayautopus) ¢ KOMIBIOTEPU3UPOBAHHBIMUA PA0OYHMMU MECTaMHU
JUIs pabOTHI € 3JEKTPOHHBIMU OMOIMOTEYHBIMU CUCTEMAMU, KaTaJOrOM M T.J.

N

13. CHEUAJIBHBIE YCJOBUSA 1JISA OBYYAIOLIIUXCSA C OIT'PAHUYEHHBIMU
BO3MOKHOCTSAMMU 3/10POBbS

B cnydae wneoOxoammocTu, oOydwaromuMcs U3 4YHCIa JUIl C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0OPOBbsl (TI0 3asBJICHUIO OOYYArOIErocsi) MOTYT TpEiaraThCsl OJHU W3
CIcayromux BapUaHTOB BOCIIPpUATHA HHq)OpMaHHH C Yy4deTOM HX HHAWUBUAYAJIBHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— IS JIMI ¢ HApYUICHUSMHU 3PCHUS: B IMEYaTHOW (OpMe YBEIMYCHHBIM IIPU(PTOM; B
dopme BIIeKTpOHHOTO JOKyMEHTa; B (opme ayamodaiina (mepeBoa ydeOHBIX MaTepUaloB B
aymuodopMmart); B mevaTtHOW ¢opme Ha s3bike bpaiins; MHIUBUIyalbHbIE KOHCYJIBTAIUH C
IMPUBJICYHCHUCM TI/I(l)JIOC}/pIIOHepeBOIILII/IKa; WHAWBUAYAJIBHBIC 3alaHUA U KOHCYJIbTAlluU,

- s JUI] ¢ HapymICHWsMH CliyXa: B IevatHo ¢opme; B (opMe 3JIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHUAJIbI C CY6TI/ITpaMI/I; HHAUBUAYAJIbHBIC KOHCYJIbTAllUN C IIPUBJICUCHUCM
CYPJIOTICPEBOIUMKA; UHINBUyaIbHbIC 3aJJaHHUS U KOHCYJIbTAIIUH;

— JId JIMI C HAapyYIWCHHUAMH OIIOPHO-ABUIATCIIBHOTO alimapara: B TeYaTHOM @)opMe; B
dopMe HIEKTPOHHOrO JOKyMeHTa; B (opMme aynuodaiina; MHIUBUAyaJbHBIE 3aJaHUS U
KOHCYJIbTallH.

Pa3zpabotunk — 3aBenytouuii kagenpel 1D Jlyromkun 1.B.
Pazpabotunk G noueHt kadeapsr 11D OtkuH A.E.
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JUCT UBMEHEHUI
Ne Conep:xanue u3MeHeHHs] WM CCHLJIKA HA ®UO 3aBenyouiero IMognucek JlaTta
n/n NpUJIaraemMblii TEKCT U3MEHEHUsI kadenpoii, peanusyrouiei
JUCHUILTUHY/
BblIlycKawoeil kadgeapoii

1 Buecenne wn3menenuid B 1. 4.2 O0wvem | Jlyromxun U. B. 24.10.2020

JUCHUIUIMHBI TI0 BUaM y4eOHOU paboThI 1.

«OO0Imas TPyJAOEMKOCTh JUCIUILTUHBD C

0(hOpMIICHHEM TTPIIIOKEHNUS |

IIpuiaoxenne 1

4.2 O6beM TMCUHMILUIHHBI M0 BHAaM y4eOHO# padoThl (B yacax)

KosnuecTBo yacoB (popma o0yueHus 0OUHAS)

Bceero no miiany

B T1.4. mo cemecTpam

Ne cemectpa 1

1 2 3
KonrtaktHas pabora 79/%36 29/%36
00yYaroImuXxcs ¢ MpenoaaBaTeIeM
AyIUTOPHBIC 3aHITHU: 72/*36 72/*36
Jlekuuu 36/*18 36/*18
MPAKTUYECKHE U CEMUHAPCKUE * *
- 36/*18 36/*18
nabopaTopHbIe PAOOTHI
(J1abopaTOpHbBIN IPAKTUKYM)
CamocrosiTenpHas padbora 72 72

dopma TeKyIIero KOHTPOJIs
3HAHUI U KOHTPOJIS
CaMOCTOSITENIbHON paboThI:
TECTHPOBAHUE, KOHTP. padorTa,
KOJUTOKBUYM, pedepart u jap. (He
MeHee 2 BH/IOB)

OIPOC, pelIeHHe 3a/1a4

OIPOC, PEIICHHE 33134

KypcoBast pabota

Buael npomexxyTouHOM
aTTecTanuu

36

sKk3ameH (36)

Bcero wacos nmo IucIuIInHE

180

180

*KonuuectBo 4acoB padotel IIIIC ¢ oOydaromuMucst Ui MPOBEACHUS 3aHITUH B JUCTAHIIHOHHOM
(hopmare ¢ mpuMeHEHUEM JIEKTPOHHOTO 00YUIESHHSI
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