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1. IlepeyeHb MIaHMpPYeMBbIX Ppe3yJabTATOB OOy4YeHUS] MO JAUCHHUILUINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeJbLHOM NPOrPaMMbl

B pesymbrate ocBoenms OOIl OakamaBpuata OOyYarONIMIICS JOJKEH OBJIAJETh CIEAYIOIUMU
pe3yabTaTaM¥ 0Oy4eHUS 10 TUCIUILTIHHE:

Koanl PesyabTarsl ocBoenuss OOII IlepedyeHb mIaHMpPyeMbIX Pe3yJibTATOB
KOMIIeTeHIM Cooepircanue komnemenyuii * 0o0y4eHHs 0 AUCHHUILVINHE ¥
OIIK-1 CnocobeH npuMeHSTh 3HaTh. OCHOBHEIC METOJIBI OITHMHU3AINH,

(dyHIaMeHTaIbHBIC 3HAHWS, npuniun @epma u npunuun Jlarpana,
MOJTyYEHHBIC B 001aCTH ypaBHEHUE Ditepa i NpocTeuIeit
MaTeMaTUYeCKUX U (MJIn) BapUALIMOHHON 3a]]a4M, MPUHIIUIT
€CTECTBEHHBIX HayK, U Makcumyma [loHTpsiruHa AJis pereHus
HCIIO0b30BaTh UX B 3a/1a4yu ONTUMAJIBHOTO YIIpaBJICHUS,
npodeccnoHanbHOM OCHOBHBIE YHCIIEHHBIE METO/IbI
NEeSATETbHOCTH HAXOXKJICHUS MUHIMYMa (DYHKIUI OTHOM 1

HECKOJIbKUX MEPEMEHHBIX B 33/1a4€ C
OTpaHHuYEHUSIMU U 0€3 HUX.

YMerh: CTaBUTH U peIIATh
ONTUMU3ALMOHHBIE 33/1a41, IOJO0UPaTh U
NPUMEHATH HanboJIee MOAXO NI
AHAJTMTUYECKUH U (WIM) YUCIIEHHBI METO.
pelIeHUs IOCTABICHHON 3a/1a4u

Baajnerb: HaBBIKAMM pELLICHUS
AKCTPEMAJIBHBIX 3a7]a4, a TAKKE
WCIIOJIB30BaHHUs JUISl ATUX LEIeN
Pa3IMYHBIX CHELUAIN3UPOBAHHBIX
ITAKETOB IPOTPAMM.

2. Mecto aucuuminnsl B crpykrype OOII 6akanaBpuara

JlucuumiauHa peanusyercss B paMkax o01enpodeccCuoHaaIbHOrO MOIYIIS.

JUis OCBOEHHS JUCHMIUIMHBI HEOOXOJUMBbl KOMIETEHIIMH, C(HOPMUPOBAHHBIE B paMKax HU3ydeHUs
CIIEAYIOIINX JTUCLUIUINH: «AHaJIUTUYEeCKasi TeOMETpUs U JIMHEWHas anreopay, «MaTteMaTndeckuil aHalu3»,
«Anddepennmanbabie ypaBHEHUS.

JucuummuimHa u3ydaercst Ha 3 Kypee B 5 cemecTpe.

3. O6beM IUCHUILUIMHBI B 3a4€THBIX €JHMHULAX € YKa3aHHeM KOJIMYeCcTBa aKaJeMH4YeCKHX 4acoB,
BBIICJICHHBIX HA KOHTAKTHYIO PadoTy 00y4alommxcs ¢ npenogasaresjeM (0 BUIAaM 3aHATHI) M HA

CaMOCTOSITE/ILHYI0 PAa00Ty 00y4aroIMXCs

OO6mast TpyA0eMKOCTh (00BEM) AUCIUIUITMHBI COCTABISIET 4 3a4eTHBIX eauHUIl (3.€.), 144 akameMuyeckux
9acoB.

3.1. O0vém oucuyunaunvl no eudam yueoHnvix 3auamuii (6 yacax)

O0BEM TUCHMILIAHEI Bcero uacos
Ounas dhopma 3aounas popma
o0yUYeHHs o0y4yeHus
OO61mast TPYA0EMKOCTh JTHCITHIIITNHBI 180




KonrakTHas paboTta oOyJaronumxcs ¢ mpernogaBaTeiemM 64
(mo BuaM y4eOHBIX 3aHATHH) (BCero)

AynutopHas pabota (Bcero): 64

6 mMom vucie.

JIEKIIUU 32
CEeMUHAPBI, TPAKTUYCCKHUE 3aHATHUS 16
naboparopHbie pabOTHI 16

Bueaynutopnas pabora (Bcero): -

6 MOoM Yucjie, UHAUBUAyaJIbHas pa60Ta -
06yqa101u14xc>1 C IIpenoJaBaTCJIEM.

KypCOBOE POEKTHPOBAHUE -

IPYIIOBAasl, UHAUBHUyaTbHAs KOHCYIIbTAIIHSI -
Y MHBIC BUBI y4eOHOMH

NeSTeIbHOCTH, TIPEAyCMaTPHBAOIINE
TPYIIOBYIO WM HHIUBUIYATHHYIO

paboTy 00y4Jarouuxcs C MperoiaBaTesieM

TBOpUYecKas pabora (3cce) -

CamocTosTenbHas pabota o0yyaroniuxcs (Bcero) 44
Bun npomexyrouHoil — arrecTanuu  00ydaromierocs 36
(x3amen)

4. Conep:xaHue JMCUMILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3esiaM) ¢ YKa3aHueM OTBeIeHHOI0
HA HUX KOJIHYECTBA aKAIeMUYECKUX YACOB M BU/I0B YUeOHbIX 3aHATHI

4.1. Pazoensl oucyuniaunvl u mpyooemMKoCHb nO 6UOAM YUeOHbIX 3aHAMUIL
(6 akademuueckux uacax)

Ne HaunmeHnoBanue Oo0masn Buabl yueOHbIX 3aHATHI, ®opmbl
n/n pasaesia /TeMbl TPYAOEM- BKJII0Yasl CAMOCTOATEIbHYIO TeKYIIero
AUCUMIITUHBI KOCTh paboTty o0yyammxcs u KOHTPOJIS
BCEro TPY/10eMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyauTOpHBIE y4eOHbIC
3aHATHA
Jlek | Cem/Ilp | Jlab CPO
1. AHaJIMTHYECKHE 64 20 12 - 32
MeTO/IbI ONITHMH3AIUH
1.1. |IloctaHoBKa 13 3 2 - 8
HKCTPEMAITBHBIX 3a]1a4.
1.2. |3agaua BBITYKIIOTO 13 3 2 - 8
POTrPaMMHUPOBAHMUSL.
1.3. |IIpocreiimas 15 4 3 - 8
BapHaIlMOHHAs 3a/1a4a.
1.4. |3amaga onmtuMmaiabHOTO |23 10 5 - 8
yIIpaBJICHUSL.
2. YucieHHbIEe METOABI 44 12 4 16 12
ONTHMHU3ALMH
2.1. |UuciaeHHBIE METOHBI 15 3 2 6 4
HaXOXXJICHUS MUHIMYMa
(byHKIMU OJTHOM
MIEPEMEHHOI.




2.2. |Munnmuzanus GyHkiui (15 4 1 6 4
N IEpEMCHHBIX B
MJIaKON 3amaye 0e3
OTpAaHUYECHUN.

2.3. |Munumuzanus ¢yHkiui (14 5 1 4 4
N IepeMEHHBIX B 3aja4e
C OrpaHHYCHHSIMU.

4.2. Coodepircanue oucyuniunvl, CMpyKmypuposannoe no pazoeiam (memam)

Jlexyuonmnwiu Kypc

Conep:xkanue
e HaumenoBanue pa3jaena
/TeMBbl 1M CHHUIIIHHbI

1. AHaJMTHYECKHE METObl ONTHMH3AIUHA

1.1. |IloctanoBka OnemenTs! AU PepeHInaNbHOTO HCYUCICHUS B 0aHAXOBBIX
9KCTPEMAJIbHBIX 3aJad. npocrpancTBax. [Ipunnun depma. ['maakas 3agayda ¢

orpannyeHussMu. [Ipunnun Jlarpanka CHATHSA OrpaHUYEHUN.

1.2. |3agaua BBIIYKJIOrO DKcTpeMallbHbIe CBOMCTBA BBIMTYKIIBIX (QYHKIUH. OTAEIMMOCTD
[IPOrPaMMUPOBAHHUS. BBITYKJIBIX MHOXKECTB. Teopema KyHna-Takkepa. [IpuHnmn

Cen10BOH TOYKH.

1.3. |IIpocretimas 3amaua bonbia. HeoOxoaumbie yciioBUs SKCTpeMyMa.

BapHallMOHHAas 3a7a4a. VYpaBHeHue Diinepa. Y ClI0BUSA TPaHCBEPCAIILHOCTH.
HenpepsIBHOCTh KAHOHMYECKUX IEPEMEHHBIX.

1.4. |3amaua onTUMaNIBHOTO Teopema Ditnepa-Jlarpanxka. CoorHomenue bemimana.

YIIPaBJICHHUS. Ypasuenue ['amunprona-Axobu. [Ipuniun makcumyma
[Tontpsruna. Cs3p npuHIMna MmakcuMmyma [loHTpsiruna c
IpUHLIMIIOM JlarpaHa CHATHS OrpaHUYEHUN. 3agada co
CTapIIMMH IPOU3BOIHBIMHU.

2. YuciaeHHbIE METOAbl ONITHMH3ALUHA

2.1. |[YucieHHBIC METOIBI Mertob! AeneHus: OTpe3Ka MoIoiaaM, 30J0TOTO CEYEHHS.
HaXOXXJCHHUS MUHMUMyMa |MuHuMH3anus QyHKIHUH, YAOBIETBOPSIOLIEH YCIOBHIO
(GyHKIIUM OJHOU Jlnnmmmna. MeTo ToOMaHbIX, TeOpeMa O CXOIUMOCTH.
[IEPEMEHHOM. MunnMu3aus BeINYKI0N U auddepeHuupyeMoit pyHKIum.

Meron KacaTelIbHBIX.

2.2.  |Munumuzanus Gynkiuii N (I'paguentHsie Metonbl. Metoa HetoToHna. CBolicTBa CHIIBHO
IIEPEMEHHBIX B INIAJIKOU BBINYKJIBIX (QyHKIUI. TeopeMa 0 CXOJUMOCTH IPOLEAYPbI
3ajgaue 0e3 OrpaHudyeHui. |CKopeHiero cnycka.

2.3.  |Mwunanmuzamms yHKIUi N | MeTo MpoeKnny rpaIuenTa, MeTo] YCIOBHOTO TPaIueHTa,
NEPEMEHHBIX B 337a4e ¢ |MeTOJl INTPa(HBIX HYHKIUH.

OTPAaHUYEHUSIMH.

HpaKmuquKue/ceMuHapCKue 3aHAMUA

Conep:xanue
e HaumenoBanme pa3jaesna
/TeMBbl 1M CHHUIIIHHbI
1. AHaJIMTHYECKHE METOAbl ONITUMH3ALHH
1.1. |IloctanoBka [TpousBonHas orobpaxenuid. [Ipuauuner @epma u Jlarpanxa.
DKCTPEMAJIbHBIX 3aa4.




1.2. |3amaua BBITYKJIOTO Ucnonp3oBanne Teopemsl Kyna-Takkepa s penmieHus 3a1auu
MIPOrpaMMHUPOBAHUSI. BBINTYKJIOTO MPOrPaMMHUPOBAHUSI.

1.3. |[Ipocreiimas VYpasuenue Ditnepa. 3amadya bonbia. YcnoBus
BapuallMOHHAs 3a/1a4a. TPaHCBEPCAIBHOCTH.

1.4. |3amaya onTUMaANBHOTO W3onepumerpuueckas 3a1aya.
yIpaBJICHHUS. 3ajaya co CTapUIMMU TPOU3BOTHBIMH.

1.4. |3amaua onTUMaNIBHOTO 3anaua Jlarpanxa. Teopema Diinepa-Jlarpanxa.
yIpaBJICHHUS. CootHomenne bennmvana. Ypasuenue ['amunbToHa-SAK00M.

1.4. |3amaua onTUMaNIBHOTO Hcnonb3oBanue npuHuuna makcumyma [lontpsaruna ais
yIpaBJICHHUS. pemenus 30Y.

2. YncjieHHBbIE METOAbI ONITUMHM3AIUM

2.1. |[YucrneHHbIE METOIBI MeTo/ 30JI0TOr0 CeYEeHHUsI, METO]I KacaTeJIbHbIX, METOT
HAXOXJICHUS MUHUMYMa  |JIOMaHBIX.
(GYHKIIMH OHOM Br1BO1 OCHOBHBIX (hOpMYJI, CBOMCTRBA.
IIEPEMEHHOM.

2.2. |Mununmmszanus Gyskiuii N |['paaueHTHBIC METOIBI.
MIEPEMEHHBIX B TJIAJIKOMN
3ajaue Oe3 orpaHuYeHHUIl.

2.3. |Munumuzanus Gysakuuii N [Meron nmpoekuuu rpaauenta. [Ipoekiys Touku Ha MHOYKECTBA.
MepeMEHHBIX B 337aue ¢ |MeToj yCI0BHOTO rpaleHTa, HaX0XKACHINE MUHUMYyMa
OTpaHUYCHUSIMU. JTUHEHHON (YHKIIMHM HA BBHITYKIIOM MHOXECTBE.

Jlabopamopuvie 3anamus

Ne

HaumenoBanue pa3jaeina
/TeMbl M CUMILIHHBI

Conep:xanue

YucjieHHbIE METOAbI OITUMHU3AIIUHA

YucneHHbIe METOIBI
HAXO0XJICHUS MUHUMYyMa
GyHKIIUU OJTHOU
TIEPEMEHHOM.

MeTto 30JI0TOTO CCUCHUA, MCTOA KaCaTCJIbHBIX.

2.2.

Munnmusanus GyHKIui N
MIEPEMEHHBIX B TJIAJIKOI
3ajaue 06e3 OorpaHUYeHUH.

Meron ckopeiimiero crycka. Meron HeroTona.

2.3.

Munumu3zanus QyHKIui N
IIEPEMEHHBIX B 33/1a4e ¢
OTPAHUYECHUSIMH.

Meron npoeknuu rpaiueHTa.
Meron ycioBHOIO rpaiMeHTa.

5. IlepeyeHb y4eOHO-METOAMYECKOI0 00ecreYeHus AJIsi CAMOCTOATEIbHOH PadoThl 00y4arOIMXCH 110

JUCHUILINHE

B kauectBe y‘-IeGHO-MCTO,Z[I/I‘-ICCKI/IX MaTCpHraJIOB UCIIOJB3YCTCA PECKOMCHAOBAHHAS JIMTCpATYypA.

6. @oHI OLIEHOYHBIX CPEACTB VIS NPOBEICHHUS INMPOMEKYTOYHON aTTrecTauu O0Y4YaKIHUXCH IO

JUCHUILINHE

6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucyuniune




n/n

KonTposmmpyembie pa3aeibl
(TeMbl) TUCHMTLITHHBI
(pe3yabTaThl IO pa3aejaam)

Kox xonTposmpyemoit
KOMIIEeTEeHIIUU (MM eé
yacTu) / u ee
(¢popmympoBka

HaumenoBanue
OILIEHOYHOI0 CpeCTBa

1.1

ITocTanoBka OKCTPCMAJIbHBIX
3aaad.

OIIK-1: Cnocoben
PUMEHSTh
(byHIaMeHTaIbHbIC 3HAHMS,
MOJTy4EeHHBIE B 00JIACTH
MaTeMaTH4YeCKUX U (WIJIH)
€CTECTBCHHBIX HAyK, U
UCIIOJIb30BAaTh UX B
npodecCHOHATBLHOM
JICSITeIIbHOCTH

N3 Ne 1
(pelenue 3amaun)

1.3.

IIpocreiimias BapuaniOHHAst
3ajava.

OIIK-1: Cnocoben
MPUMEHSITD
¢byHaaMeHTalbHbIC 3HAHUS,
MOJIy4YEHHBIEC B 00JIaCTH
MaTeMaTU4YeCKuX U (MIJIH)
€CTECTBEHHBIX HayK, U
UCTIOJIB30BATh UX B
npodeccuoHanbHOM
JIeSITeIIbHOCTH

N3 Ne 2 1 No 3
(pemenue 3aayv)

1.4.

3aza4ya ONTUMaJIbHOTO
YIIPABJICHUS.

OIIK-1: Cnocoben
PUMEHSTh
(byHIaMeHTaIbHBIC 3HAHMS,
MOJTy4eHHBIE B O0JIACTH
MaTeMaTUYeCKUX U (WK )
€CTECTBCHHBIX HAyK, U
UCIIOJIB30BAaTh UX B
poQeCCHOHAIBHON
JIESITEIbHOCTH

N3 Ne 4, Ne 5,
Ne 6 u Ne7
(pemenue 3a1ayv)

2.1.

UucneHHble METO/IbI HAXOXKICHUS
MUHMMYMa (QYHKIIMH OJTHOM
IIEPEMEHHOM.

OIIK-1: Cnocoben
MPUMEHSITh
dbyHIaMEeHTaIbHBIC 3HAHMUS,
MOJIy4EeHHBIE B 00JIaCTH
MaTeMaTHYeCKUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCTIOJIH30BATh MX B
npodeccuoHaNbHOM
JeSITeTTHHOCTH

3amuTa 1a60paTOpHON
paboter Ne 1

(BBIBOJT OCHOBHBIX
(hopMyI 11 aNTOPUTMOB)

2.2.

Munnmusanus GyHKIui N
NEePEMEHHBIX B TTIJKOM 3a1aye 0e3
OTpaHUYECHUM.

OIIK-1: Crocoben
IPUMEHSTh
(dyHIaMEHTaIbHbIC 3HAHMUS,
MOJIy4YE€HHBIE B 00J1aCTH
MaTeMaTHYeCKUX U (MJIH)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh UX B
poQeCCHOHATBHON
JIESITEIIbHOCTH

3amuTa n1abopaTopHOn
pabotsr Ne 2

(BBIBOJ, OCHOBHBIX
(hopmyn a7 anrOpUTMOB)

2.3.

Munumm3anus QyHKIui N
IIEPEMEHHBIX B 33]1a4e ¢
OTPAaHUYECHUSMH.

OIIK-1: Cnocoben
MPUMEHSITh
¢dbyHIaMeHTalIbHbIE 3HAHMUS,
MOJIy4YEeHHBIE B 00JIACTH
MaTeMaTUYeCKuX U (WIIH)

3amuTa 1a60paTopHOU
pabotsr Ne 3

(BBIBOJT OCHOBHBIX
(hopMyI 11 aNTOPUTMOB)




€CTECTBCHHBIX HAYK, U
HUCITIOJIB30BAaTh UX B
npo¢eCCHOHATBHON
JIESITEIIbHOCTH

6.2. Tunosuie KOHmpOoJibHble 3a0aHUs UIU UHDLE Mmamepuaibl

6.2.1. Ixzamen

B 3K3aMCHAIlMOHHOM ounere JBa TCOPECTUUCCKUX BOIIpOCA: OJHH 110 aHATUTUYCCKHUM METOdaM
OIITUMMU3AIINH, BTOpOfI — I1I0 YUCJICHHBIM MCTOAaM OIITUMH3alllH.

Teopernuueckue Bonpocs! Ouera:

1. TIpousBomHas oToOpaxeHus (onpeneneHue u cporictsa). [Ipunun depma.

I'mankas 3agaya ¢ orpanndeHusMu. [Ipunuun Jlarpanxa cHatust orpanndeHuid. Teopema

Jlarpanxa.

Omnpenenenre BIMYKION PyHKINHA. DKCTpEMalIbHbIE CBOWCTBA BBIMYKIIBIX (DYHKIUH.

Onpenenenre BbIMYKIbIX MHOKECTB. OTIEIMMOCTD BBITYKJIBIX MHOYKECTB.

3amaua BeImykIiIoro nporpammupoBanusi. Teopema Kyna-Takkepa (hopmynupoBka).

[Ipocreitmas Bapuanrionnas 3aga4a. Heo6xoaumoe ycioBue 3kcTpemMyma.

Kanonuueckas gopma 3anucu ypaBHeHUs Ditnepa.

3anaga bonwia. Heobxoaumoe ycioBre sKcTpeMymMa. Y CIIOBHSI TPAaHCBEPCATHLHOCTH.

30V. Teopema Diinepa-Jlarpanka. CBsi3b npuHIMIa MaKkcuMyMa [IoHTpsITMHA ¢ IPUHLKUIIOM

Jlarpanska CHATHS] OTpaHUYEHUM.

10. IIpumep ucnonb3oBaHus TeopeMbl Diinepa-Jlarpanka. 3agada co cTapiIiMU TPOU3BOJHBIMHU.
VYpasuenue Ditnepa-Ilyaccona.

11. Ilpumep ucnonb3oBaHus Teopembl Diinepa-Jlarpanxka. M3onepumerpuueckas 3agaya.

12. ABToHOMHAas 3a7a4a ONTUMaIbHOTO ynpasienus. CooTHomenue bemnmana.

13. VpaBuenue bemmana. YpaBuenne ['amuiabToHa- SIk0OH.

14. TlpuHn MakcuMyMa AJ11 aBTOHOMHOM 3a1a4 ¢ PUKCUPOBAHHBIMU KOHLIAMHU.

15. ITpuHIMn MakcuMyMa JiIsl aBTOHOMHOM 3a1a4M ¢ TIOJBM)KHBIMU KOHIIAMHU.

16. [TpuHIMn MakcuMyMa JIJIsl OOIIeH 3a/1a4ui ONTUMAITBHOTO YIIPABIICHHS.

17. HaxoxxaeHne MUHUMYMa (QYHKIIMK OJHON MepeMEHHOM. AKTHBHBIN U TaCCUBHBIN NOUCK. MeToa
JIeJIeHUs1 OTpe3Ka Momojam.

18. HaxoxxeHne MUHUMYyMa (DYHKIIMK OJJHON IIEpEeMEHHOM. MeTo/1 30J10TOTr0 cedeHusl.

19. Haxoxxneane MUHUMYMa (DYHKIIAH, YAOBJIETBOPSIONIEH ycaoButo Jlummmmna. AITopuT™M MeTo1a
JIOMaHBIX.

20. TeopeMa 0 CXOJIMMOCTH METO/Ia JIOMAHBIX.

21. HaxoxxJieHre MUHMMYMa BBITYKJI0M U quddepeniupyeMoil pyHkuu. Mero KacaTeabHbIX.

22. Munanmu3anus GyHKIUU N IEpEMEHHBIX B TJIaJIKOH 3a/1aue 6e3 orpaHnYeHnid. MeTo CKopeHiero
CIIyCKa.

23. MuHHMH3anus IBaXKIbl HEMPEPHIBHO A depeHmpyeMort GyHKIUN N TepeMeHHbIX. MeTo
Herotona.

24. CunbHO BBINYKJIbIE (DYHKIIMHM. DKBUBAJICHTHBIE ONPEIEIeHUs] CUIIbHOM BBIYKIIOCTH (Teopema).

25. CBOMCTBO CHIJIBHO BBIITYKJION (PYHKITUH, TPOM3BOIHAS KOTOPOU yJIOBIETBOPSIET YCIOBUIO
Jlunmmna.

26. TeopeMa 0 CXOJIMMOCTH TTPOLIEAYPHI CKOPEUIIIETO CITYCKA.

27. IIpoexuust TOYKH Ha MHOXKECTBO. [IpuMephl HaX0XKICHUS TPOSKIIUH P(z).

N

©OND U AW

28. [Ipoexuus ToUKH Ha MHOKeCTBO. CBoiicTBa mpoexiun P(z) (1emma 1).

29. AIropuT™M METOa MPOEKIINH rpaauenTa. Jlemmsr 2, 3.
30. Teopema 0 CXOAMMOCTH METO/1a MPOEKIMH I'PAJUEHTA.
31. AnropuT™ MeTo1a YCIOBHOTO TpaaueHTa. OO0CHOBaHHE yCIOBHS BBIXOA.



32. Teopema 0 CXOAMMOCTH METOa YCIOBHOTO TPAUEHTA.

Kputepuii onieHku — NpaBUIIbHOCTh U MIOJIHOTA OTBETA Ha BOMPOCKI. OIleHKa BBICTABIISIETCA MO mKaie ot 0
1o 40 6amnoB: Teoperudeckue Borpockl —30 6amios, 10 6aI0B— TONOTHUTEIBHBIE BOITPOCHL. DK3aMeH
CUMTAETCS CIIAaHHBIM IIPU OLIEHKE HE HIDKE 25 6aioB.

6.2.2. Hnoueuoyanvnoe oomawnee 3aoanue (U/]3)

WupuBuayanbHOE JOMAIIHEE 3a/IaHUe COCTOMT U3 CEMH 3aJ1ad 110 CISAYIOIIUM TeMaM: puHImn Depma
Y TIPUHIIMIT MHOXHTENel Jlarpanka, mpocTeiimas BapualimoHHas 3a1a4a, 3a1a4a boibiia, COOTHOIIEHNE
bennmana, nzonepumerpudeckas 3aada, 3a1ada Jlarpanka, 3a1a4a co CTaplIMMHU IPOU3BOTHBIMH.

a) TUTMIOBOE WHAMBHyaIbHOE TOMAIIIHEE 33/ I1aHue!

No 1. Pemutsb cienyroniyro 3aaady, uCrnoian3ys teopemy depma u npuHumun MHoxuTenen Jlarpanxa:
Han kpyr panuyca enununa. Ha quamerpe AB nana touka E, uepe3 KoTopyro IpoBeieHa Xopa
CJI. HaitTu nonoxxeHue Xop/pl, Ipy KOTOPOM IIomaas yerypexyroibHuka ABC/] MakcumainbHa.

No 2. Haiitu rinajgkue peiieHus NpocTeniine BapualluOHHON 3aauu:
e

I(Zx—tzxz)dt —extr, x(1)=e, x(e)=0.

1
Ne 3. Pewmnts 3anauy bonbia:
2
[excdt —2x(1)+x* (2) > extr.
1

Ne 4. 3anucats cooTHouenue bemnmana, ypaBuenue ['amunbTona-Axo0u ams [1B3 u3 3aganus Ne 2.
Haiitu ero pemenne a(t,X).

Ne 5. Haiitn tonycTuMbIe SKCTpEMaiu B U30IIEpUMETPUYECKON 3a1ade:

I)‘(Zdt s extr: j'xsintdt =0,x(0)=0, x(7)=1..
0 0

Ne 6. Haiitu nomyctumsle 3KkcTpemManu B 3ajade Jlarpanxka:

qudt —extr; X—x=u, x(0) =%(0)=0, x(1) =sh1, x(1)=chl+shl.
0

Ne 7. Haiitn onycTHMBIE SKCTpEMAH B 33/1a4€ CO CTApIIMMU IIPOU3BOJIHBIMU:

[ %t > extr; x(0) = %(0) = 0, x(1) =1

6) KpUTCPUH OLICHHUBAHUSA KOMIIETEHIIUH (peSy.HBTaTOB) — HNPaBUJIbHOCTD U MOJIHOTA BBIITOJIHCHUA BCCX
1IaroB pCIICHHUA 3aa4u.

B) OTMIMCAHUE TIKAJIbI OICHUBAHMS:

1,2,3,5, 6u7 3amaun oneHUBaOTCA 110 1kaie oT 0 10 5 6aiuioB. 4 3a1ada OLEHUBAETCS 10 IIKajIe OT
0 o 6 6aiuIoB.

NunuBuayanbHOE JOMAIIHEE 3aJaHUE CYUTAECTCS BBIIIOJHEHHBIM YCIIEIIHO IPU OTCYTCTBUU 33]1a4 C
HYJICBOM OIEHKOW M MPU CYyMMAapHOM OIIEHKE HE HIKE 25 0alioB.

6.2.2. Jlabopamopnuie padbomol



JIaGopaTopHBbIif MPAKTUKYM IO JAHHOMY KYpCY COCTOMT U3 TPEX 3aJaHUN 1O CIEAYIOIIUM TeMaM:
YHCJIEHHbIE METO/BI HAXOX/IEHUSI MUHUMYMa ()YHKIIMN OJHOM NepEMEHHONW, MUHUMU3aLUs QYHKIUHI N
MIEPEMEHHBIX B TTIAJIKOH 3a/1a4e O€3 OrpaHMYCHH, MUHUMU3aLus QYHKIUI N IEpEMEHHBIX B 33/1a4€ C
OTrPAaHUYECHUSIMHU.

a) THIIOBOC 3a1aHUC:

Jlabopamopuas paboma Ne 1. HaxoxieHre TOYKH MUHUMYyMa U MUHUMAJILHOTO 3HAYCHHS (PYHKITUN
OJIHOM MEPEMEHHOM.

Munummsuposats ¢yukimo f (X)=x—In(x), x €[0.1,2] aByms criocoGamu: METOIOM 3010TOr0

CCUCHUA U MCTOAOM KaCaTCJIbHBIX.

Jlabopamopuas paboma Ne 2. Munnmmzaius GyHKIIMN N IEPEMEHHBIX B IIAJIKOW 3a1a4de 0e3
OTpaHUYCHUH.
Munumuzupoatb GyHkuuio f (xl, x2) = X7 +2%> +exp(X’ +X5) — X, +2X, AByMs criocobamu:

MCTOAOM CKOprIH.ICFO CITyCKa U MCTOAOM HrroTona

Jlabopamopnas paboma Ne 3. Munnmuzanusa QyHKIUN N IEpeMEHHBIX B TTIAAKOM 3a/1a4e ¢
OTPaHUYCHUSIMH.

X2+ X2 +—6X% —4%, > min, X +X,<2,% >0,X,>0.
MuHUMU3HMPOBATH JBYMsI CIIOCOOAMU: METOJIOM MPOEKIIMH IPATUEHTa U METOJIOM YCIIOBHOTO IpaJIeHTA.

0) KpUTEpUX OLICHUBAHMS KOMIIETEHINH (pe3yabTaTOB) — MpaBUiIbHAas padoTa Ko/a MPOrpaMMBl,
MMOHMMAHHE AJITOPUTMA METOa ONTUMH3AIUH, YMEHUE BBIBECTH HEOOXOIMMBIE JIJIsl JITOPUTMA (POPMYJIBL.

B) OTMIMCAHUE IKAJIbI OICHUBAHUS:
Jlaboparopubie pa6otel Ne 1 u Ne 3 onenuBatorcs no mikaie ot 0 go 10, nabopartopnas padborta Ne 2
olieHuBaercs no mkaie ot 0 10 4.
JlabopatopHbie pabOThl CYUUTAIOTCS BBIMOJHEHHBIMH YCIIEITHO MPU OTCYTCTBUU PabOT ¢ HYJIEBOM OIEHKOM
U TIpU CyMMapHO# orieHKe He Huke 10 6amios.

6.3. Memoouueckue mamepuansi, onpedensioujue npouedypvl OUeHUAHUA 3HAHUIL, YMEHUIl, HABLIKOE
u (unu) onvima 0eaAmenbHOCHMU, XapaKmepusyouwux 3mansl Gopmuposanus KOMnemeHyuil

®opwma arrectanuu | HanmeHoBaHME OLIEHOYHOTO CPEICTBA bamnbt

Ok3amen (100 Nunusuayaneaoe nomanraee 3aganue (M]13) 36

6auIoB) JlaGopatopHble paboThI 24
OTBeTHI HA K3aMEHAI[MOHHBII OuIeT 40

7. IlepeyeHb OCHOBHOIl W JONOJIHUTEIbHOW Y4eOHOIl JuUTepaTypbl, HEOOXOAMMOM /Jisi OCBOECHHS
AUCHHUILINHBI

a) ocnosHnas yuebnan numepamypa:

1. Anexcees B.M., Tuxomupos B.M., ®omun C.B. OntumansHoe ynpasienue. — M.: @u3mariur,
2005. — 384c. (mmeetcst B oudmmorexe MATD).

2. AnekceeB B.M., I'anieeB 3.M., TuxomupoB B.M. C6opHuk 3a1au no ontumuzanuu. Teopus.
[Tpumepsl. 3anaun. — M.: @usmaraut, 2011. — 255¢. (umeercs B Oubnuotexe MATO).

3. BacunweB ®.I1. YncneHHble METOABI pellIeHUE SKCTPEMANIbHBIX 331a4. Yuel. mocodue A By30B.
— M.: Hayka, I'n. pen. ¢usz.-mar. nut., 1988. — 552¢. (umeercst B budbmmorexke NUATD).
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0) oonoanumenvHan yyeonasn aumepamypa:

1. benos FO.A. Metoas! ontuMuzaruu. Yueo. [locooue no cnienumanbrocty «lIpukinaanas
matemarukay. — O6uuHCK: [ TY-UATD, 2004, - 180c. (nMeercs B Oubmmuoreke kapeapsi).

8. Ilepeuennb pecypcoB™ HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « UHTepHeT» (1ajiee - ceTh
«HTepHET»), HEOOXOAUMBIX /IJIS OCBOCHUS JUCIHUNIMHBI

1. Pecypchl 371€eKTpOHHO-OHOIMOTEUHOM CHCTeMBI U3aareabcTBa «Jlanby / URL: www.e.lanbook.com
(o moamucke).

9. MeToauyeckue YKa3aHus 1Jsl 00y4alOIUXCHA M0 0CBOEHUIO TUCIMILIHHBI

Bun yae6Horo
3aHATHS

OpFaHI/I3aL[I/IH ACATCIIBHOCTHU CTyICHTA

Jlexnusa

Hamucanue KoHCIIEKTa JICKIIUH: KPATKO, CXeMAaTUIHO, TIOCIICI0BATEIIEHO
(UKCUPOBATh OCHOBHBIE ITOJIOKEHUS, BBIBOJIBI, (POPMYIIUPOBKH, 000OIIICHUS;
momMe4aTb Ba’KHBIC MBICJIN, BBIACIIATH KJIIOYCBBIC CJIOBA, TCPMHHBI. HpOBepKa
TEPMHUHOB, TIOHSATHI C TIOMOIILIO SHIUKIIONENH, CJIOBAPEH, CIIPABOYHUKOB C
BBIIMCBHIBAHUEM TOJIKOBaHUH B TeTpaab. OO03HAUUTH BONPOCH], TEPMUHBIL,
MaTepHall, KOTOPbIA BBI3BIBACT TPYAHOCTH, IIOMETHUTD U MOMBITATHCS HAUTH
OTBET B pEKOMEHyeMoH uteparype. Ecii caMocTosITeIbHO HE yaaeTcs
pa3o0paThCs B MaTepualie, He0OX0MMO CPOPMYIIMPOBATh BOIIPOC U 33]1aTh
npenoaaBaTe/itro Ha KOHCYJIbTallui, Ha IMIPAKTUYCCKOM 3aHATHH. YIIGJH/ITB
BHUMAaHHE CIICAYIOIIMM TOHSATHSIM: MHOXKUTENH Jlarpanika, nqomycrumast
IKCTpEMallh, YpaBHEHHE Dilliepa, yCIOBUS TPAHCBEPCATLHOCTH, (DYHKITUS
Jlarpanxa, Gpyukuus [TonTpsiruna, npuHimn Mmakcumyma [loHTpsiruHa.

[IpakTrueckue
3aHATUA

[TpopaboTka paboueit mporpamMmel, yaesisi oco00e BHUMAaHKE [EJISIM | 3a/1a49aM,
CTPYKTYpe U COACpXKaHUIO AUCIUILTNHBL. PaboTa ¢ KOHCIIEKTOM JIeKIIHA,
MIPOCMOTP PEKOMEHIyeMOoM JTuTeparyphl. M3ydueHue BoIOpaHHOM TpeAMETHON
o0JyacT Ha mpUMepax pelIeHus 3a7a4 CEMUHAPCKIX 3aHATHH,
WHJIUBUTYAJILHBIX JIOMAITHUX 3aJJaHUM.

Kypcosast pabota

He npenycmorpena

NunuBunyanbHoe  |O3HAKOMUTHCSA C OCHOBHOM M JTOTIOIHUTEIBHOM JINTEPATypOl, BKITIOUas

JIOMallHEe CIIPaBOYHbBIC U3JaHUS, 3apyOeKHbIe UCTOYHUKH, OCHOBOIIOIATAIONINE TEPMUHBI.

3a71aHue [TonpakTHKOBATHCS B PEIICHUH AHAJIOTMYHBIX OOIIMX JOMAIIHUX 3a/1a4 TI0 BCEM
TeMaM WHJUBUAYAIbHBIX JTOMAIIHUX 3aJaHUMN.

Jlaboparopnast [Tpu peanm3zaryii YUCIEHHOTO MOMCKA MUHUMYMa (DYHKIMH YAETUTh BHUMaHUE

pabota WCIIOJIb3YEMBIM B aJTOPUTMaxX UJACSIM, BBIBOJE OCHOBHBIX (DOpPMYJ, OIICHKE

TOYHOCTH ITOJIYYCHHOT'O YMCJICHHOI'O PCIICHU .

IloaroroBka K
JK3aMEHY

[Ipy moAroToBKE K AK3aMEHY HEOOXOJMMO OPHUEHTHUPOBATHCS HA KOHCIEKTHI

JIEKITUM U PCKOMCHAYCMYIO JIMTCPATYPY.

10. TIlepeyensn

HH(POPMALMOHHBIX  TEXHOJIOTMH, HCHOJb3yeMbIX IPH

oCylIecTBJIeHUH

o0pa30BaTe/IbHOIO NMpouecca Mo AUCHHUILVINHE, BKJIOYas NepeYyeHb NMPOrpaMMHOI0 odecrne4eHHus1 M
HH(OPMALMOHHBIX CIIPABOYHBIX cHcTeM (P HEOOXOAMMOCTH)

N3narenbckas cuctema LaTeX ajis moaroToOBKY TOKIAI0B, MPE3EHTAIIMN U y4eOHOTO MaTepuara.
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11. Onuncanue MaTepuabHO-TEXHHYECKOH  0a3bl, HeOOXO0AMMOH sl  OCYLIEeCTBJIEHHUS
00pa3oBaTeIbLHOIO NMpolecca Mo TUCHUILINHE

BuneonpoexTop, KOMIbIOTEDP, U3AaTeNbCcKas cucteMa LaTeX majis moaroToBKM I0KIIA0B, Mpe3eHTAIluN 1
y4eOHOTr0 Marepuaa.

12. Nnble cBeeHus U (MJIH) MaTePUATbI

12.1.  Ilepeuenv  00pazosamenbHbIX  MEXHOIO02UN,  UCHOIL3YEMBIX  HPU  OCYULECHIBTICHUU
o0pazoeamenvrnozo npoyecca no OUCYUNIUHE

YacoB B nHTepaKTUBHOU popme — 17.

B xoze mpakTHYeCKHX 3aHSATHIA MPOMCXOIUT MyOIMYHOE OOCYXKICHHE KaXKI0H peracMon 3a1aqm.
[Ip 3TOM CTYACHTHI BBICKA3bIBAIOT CBOM MHEHHS IO BBIOOPY HamOoliee MPOCTOro crocobda mowucka
ONITUMAIILHOTO PEIICHUSI.

[Tocne pemeHuss JOMAamIHUX pPa0dOT Ha KOHCYJIbTALUSAX IPOBOMUTCS Pa3z0op JOMYIEHHBIX
CTY/ICHTaMH OIIUOOK.

12.2. @opmut opzanuzayuu camocmosamenvHoil padomel odyuarowuxca (memol, GbIHOCUMbBIE O/
CamMOCMOAmMeNbHO20 U3YYUEHUSA; 6ONPOCHL 0J151 CAMOKOHMPOJIA; MUNOGble 3a0aHUA 011 CAMONPOBEPKU

HexkoTtopsie TeMBI N3y4aroTcs CTYAEHTAMH CAMOCTOATENBHO. J{JI N3y4eHUs UCIIONIb3YETCs
IIPUBEIEHHAS B CIIMCKE OCHOBHAS U JIOIIOJHUTEINIbHAS IUTepaTypa. KOHTpoib 0CBOCHMs MaTepuaia
OCYILIECTBIISETCS PU IPUEME UHANBUAYAIIBHOTO IOMAIIIHETO 3a/IaHus, IPU 3alIUTe Ja0OPaTOPHBIX padoT
U B XOJI€ DK3aMeHa.

Ne Tema 1 yactpb, u3yyaemas (OcBauBaeMasl) CaMOCTOSITEIIbHO

1.1 CBolicTBa IPOU3BOJHBIX OTOOPAKEHUH.

1.2 [TpuHUIMI CeaJIOBOM TOUKH.

13 BekropHas BapuanroHHas 3agaya. HempepbIBHOCTh KAHOHMUECKUX MEPEMEHHBIX.

1.4 Cesi3p npuHIUNa Makcumyma [loHTpsruHa ¢ nmpuHImnom Jlarpanxa CHITHs OTpaHUYCHUN.
2.1 Merton napaboi1, METo/1 TOMaHbIX.

2.2 ['paiMeHTHBII METOJ] C TOCTOSIHHBIM IIarOM, METOJT CONPSDKEHHBIX T'Pa/INEHTOB.

2.3 Merton mrpadHbIX QyHKIHI.

Bomnpocs! 1 3a1anus 1711 CAMOKOHTPOJIS TTO BCEM TeMaM:
1. Yro Takoe 30710TO€ ceueHUe OTpe3Ka’?

2. TIycTh TOUKM X M Y SBIIOTCS 30JI0THIM CedeHHeM oTpeska [a,b], mpu stom x <y . Jlokakmure, 9T0 X -
30I10TOE CeYeHne oTpesKa [a, Y.

3. IlycTh TOUKA X SIBIIACTCS 30JI0THIM CEYEHHEM OTpe3Ka [a,b]. B kakom oTHOIICHHH ToUka X pa3buBaeT
otpe3ok [a,b]?

4. JIns xakuxX QyHKIIUNA TPUMEHUM METO/I 30JI0TOTO CEUCHUSI?

5. Yro TaKoe BhIMyKIas (pyHKIHUs, KBa3UBBITYKJIas (YHKIUS, CTPOTO BBITYKIask ()YHKIHS, CHILHO
BBINTYKJIas PyHKIHA?

6. IIpuBeauTe NpUMeEp KBa3UBLIMYKIOH (QyHKIIUM, HE SBJISOLICICS BBITYKIIOM.

7. st kakux (pyHKIIUH TPUMEHUM METO]T KacaTelbHbBIX?

8. st kakux (pyHKIUH IPUMEHHM METOJ JIOMaHBIX ?

9. Ecn f (X) - byHKIHS HECKOTBKHX epeMeHHBIX, To 4to Takoe f'(x) u f”(x)?

10. ns xakux GyHKIMA npuMeHIM MeTo Herotona?
11. HaifTu npoeKIHio TOYKK Ha 3a/JaHHOE BBITYKJIOE MHOXECTBO (I1ap, MHOTOTPAHHUK, THIIEPIUIOCKOCTH ).
12. HaifTu MUHUMYM JTUHEHHON (QYHKIIMU HA 3aJaHHOM OTPAaHMYEHHOM BBIITYKJIIOM MHOKECTBE.

12



13. Yro Takoe dbyHkuus Jlarpanka mist TIaAK0N 3aa4 C OTPAaHMYCHUSIMHU THIIA PABEHCTB?

14. Yro Takoe nomyctumast 3kcTpemMaiib?

15. Yto Takoe ycioBusi TPaHCBEPCATBLHOCTH?

16. CBeauTe MpOCTEHIITYIO BApHAIIMOHHYIO 33/1a4y K 3a/1au€ ONTUMAJILHOTO YIpaBieHUs. 3aMUIIUTE JJIs
He€ COOTHOUICHUSI IPUHIIUIIA MAKCUMYMa.

17. CBeauTe U30MEPUMETPUUECKYIO 3a7a4y K 3a/1au€ ONTUMAIBHOTO YIIpaBiIeHUs. 3alUIIUTE JIJIs Heé
COOTHOIIEHUS MPUHIUIIA MAKCUMYMa.

18. Ceaute 3a7a4y CO CTAPUIMMU TPOU3BOAHBIMU K 33]]a4€ ONTUMAIBLHOTO yIPaBICHUS. 3aUIIUTE JIJIs
He€ COOTHOUICHUSI IPUHIIUIIA MAKCUMYyMa.

19. Yro Takoe aBTOHOMHasI 3a7ja4a ONTUMAJILHOTO YIIPABIICHUS?

20. Kakue 3HaueHus npuHuMaeT QyHkius [IoOHTpsiTiHA 711 aBTOHOMHOM 3a/1a4¥ ONTUMAJIEHOTO
yIpaBJiieHUs?

21. Yto Takoe BBITYKJIOE MHOXKECTBO?

22. Kak crpoutcs ¢yHkius Jlarpanxka Juist 3a1a4u BBITYKJIOTO IPOrPAMMUPOBAHHS.

23. Yrto Takoe ycioBUs JOMOJHSIONIEH HEXKECTKOCTH?

24. Heo06xoauMoe U I0CTaTOYHOE YCIOBHE MUHUMYMa IS BBITYKJION AuddepeHuupyeMoil GyHKINU Ha
BBIITYKJIOM MHOECTBE.

12.3. Kpamkuii mepmunonocuueckuii cioeapb

[Ipocreiimias BapranMOHHAs 3a4a4a

f £ (t, x(t), X(t))dt — extr, x() =&, x(8) =b.

DKcTpemallb Oyukmmst X(t) , yIOBICTBOPSIONIYIO YPAaBHECHHUIO
Diinepa, Ha3bIBAIOT IKCTPEMATIBIO.

JlomycTuMast SKCTpeMallb DKcTpemallb, yI0BIETBOPSIOLIAsl OrPaHUYCHUSIM
3aJ]auy, Ha3bIBAlOT JOITYCTUMOM.

VYpaBHeHnue Diinepa

£t X(O,4(0) — S (6 X0, X(0) =0

3amaua bosbiia b
[ £t x@), xO)dt+ (t, X(t,), 1, X(1,)) - extr.
f

3anauda bonbia B ‘
C (PMKCUPOBAHHBIM CETMEHTOM _[ f (t, x(t), X(1))dt + p(x(x), X(B)) — extr.

VYcnoBus TpaHCBEPCAIIBHOCTH

fo ()= Pty ()= ~Pxw)
[_f‘HA( 1?x}(fo) :_éto’ [_f'i')? FXJ(J[Z) :étl

I'mankas 3agaua f,(x) > min, f,(x)=0, ..., f_(x)=0,xeR",m<n,

C OTPaHUYECHUSMU TUIIA PABEHCTB £ (X) - HempepuBHO MabdepeHTHpyeMEE byHKTIH

®ynkius Jlarpamka L(x,A) =4, f,()+ A4 F,()+...+ 4, (X)
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