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1. IlepedyeHpr mNJIAHHUPYEMBIX Ppe3yJabTATOB OO0Oy4YeHHs] 10 JUCHHUILUINHE,

IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

B pesynbrate ocBoenuss OOIT oOyuaronuiicss JOIKEH OBIAJETh CIEAYIOIUMU Pe3yabTaTaMU 00y4EHUS 110

IHUCLHUILINHE:

Konanl Pe3syabrarnl ocBoenuss QOII
KOMIIeTeHI M Cooeporcanue komnemenyui *

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
00yuyeHusi 0 TUCHHILINHE™ *

YK-3 Crocoben OCYIIIECTBIISTh
KPUTHYECKUI aHanus3
npoOJIEeMHBIX  CHTyalluid  Ha
OCHOBE CHCTEMHOI0 IIOAXO0/a,
BBIPaOATHIBATh CTPaTETHIo
e CTBUM

IK-1 CriocobeH NpUMEHSATh HAyYHO
000CHOBaHHbIE MEPCIEKTUBHBIC
METOAbI HUCCIICAOBaHUA u
pemiath  3aJadyd  Ha  OCHOBE
3HAHUSI MHUPOBBIX TEHICHIMU
pa3BUTHUs BBIYMCIIUTEIbHON
TEXHUKA W WHPOPMAIMOHHBIX
TEXHOJIOTMH €  BHEJPEHHEM
pe3yJIbTaTOB HCCIEAOBAaHUN B
peanbHBIN CEKTOP SKOHOMUKH

CIIK-1 Crioco0€eH UCII0Ib30BaTh U
pa3BHBATh METOJIbI HAYYIHBIX
HCCIIENOBaHUM 1
MHCTpYMEHTapuil B o0nacTu
WMHTEJUIEKTYallbHOTO aHaTn3a
JTAHHBIX

3HaTh: OCHOBHBIE METO/IbI ONITUMHU3ALINH,
npuHuun @epma u npuHnun Jlarpana,
ypaBHEHUE Ditiepa i NpoCcTeIein
BApHUALMOHHOM 3aJa4M, IPUHLHUII
Makcumyma [loHTpsruHa Uit pemenus
3a/1a4d ONTUMAJIBHOTO YIIPaBJICHUS,
OCHOBHBIE YUCJIEHHBIE METObI
HAXO0X/ICHUSI MUHUMYMa (PYHKIIMH OTHOU U
HECKOJIbKUX ITEPEMEHHBIX B 3a/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
HKCTPEMAaJIbHBIX 3a/1a4, a TAKKe
MCIIOJIb30BaHUs JJIs ATHX eyl
Pas3IMYHbIX CHELHUATU3UPOBAHHBIX
[IAKETOB MPOTpamM.

2. Mecto nucuuminnsel B ctpykrype OOII

COOTHECCHHBIX

JUis OCBOEHHS JUCHMILIMHBI HEOOXOJUMBbI KOMIETEHIIMH, C(HOPMUPOBAHHBIE B paMKax HU3y4yeHUs
CIIEYIOIINX JUCHUIUINH: «AHATUTHYECKAsi TEOMETPUS U JIMHEHHas anredpay, «MaTeMaTuuecKuil aHaIu3,
«Auddepennmanbabie ypaBHEHUS.

JucnumuinHa u3ydaetcst Ha 2 kypee B 1 cemectpe.
3. O0beM AUCHMIIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX 4YacoB,
BbIICJCHHBIX HA KOHTAKTHYI0O pa0doTy o0y4yalommxcsi ¢ npenogasaresieM (10 BHAAM 3aHATHH) M HA

CaMOCTOSITE/ILHYI0 PAa00Ty 00y4aroMXCs

OO0mas TpyI0eMKOCTh (00beM) TUCITUIUIMHBI COCTaBIsAET 5 3aueTHBIX eauHuIl (3.€.),180 akamemudeckux
4acoB.

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

OO0BeM TUCIUIUTAHBI Bcero yacos
Ounas popma 3aounas popma
o0yueHHs o0y4yeHus




OO0mas TpyA0eMKOCTh AUCIUTUINHBI 180

KonTakTHas paboTa 00y4aromuxcs ¢ mpernoaBaTesieM 64
(o BuIaM y4eOHBIX 3aHSTHIA) (BCETO)
AynuropHas paboTa (Bcero): 64
8 MoM uuciue:
JIEKIINH 16
CEMHUHApBI, IPAKTUUECKUE 3aHITHS 32

nabopaTopHbIE pabOThI -

BreaynuropHas pabota (Bcero): -

6 MoM yucie, THIUBHyalbHast paboTa -
00yyarouuxcs ¢ IpenojaBaTeieM:

KYpPCOBOE MPOEKTUPOBAHUE -

TPYNIOBasi, UHANBUAYATbHAS] KOHCYIIbTAIUS -
Y MHbIE BUbI y4eOHOM

NEeSATENIbHOCTH, MTPEIyCMAaTPUBAIOIINE
TPYNIOBYIO WM UHIUBUIYATbHYIO

paboTy 00yJarOIIMXCs C MPEINoIaBaTeIeM

TBOpYecKas pabora (3cce) -

CamocrosrenbHas paboTta o0ydaroumxcs (Bcero) 96
Bun mpomexyrodHo#l  aTTecTanmMM  00yYaromerocs 36
(ox3amen)

4. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM OTBeJeHHOI0
HA HUX KOJIMYEeCTBA aKaleMUYeCKHX YaCOB M BUA0B YUeOHbIX 3aHATHH

4.1. Pazoenvl oucyuniunvl u mpyooemKoCcHs no 6UOAM Y4eOHbIX 3AHAMUIL
(6 akademuueckux uacax)

Ne HaumenoBanue Oomas Buabl y4eOHbIX 3aHATHH, DopMbI
n/m pa3nesia /TeMbl TPYAOEM- BKJIIOUASI CAMOCTOSITEILHYIO TEeKYIIEero
JUCHMILINHBI KOCTh paGoTy o0yyaromuxcs u KOHTPOJIs
BCEro TPYA0EMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyauTOpHBIE y4eOHbIe
3aHATHA
Jlek | Cem/IIp | JIab CPO
1. AHaJIUTHYECKHE 64 8 12 - 32
METOAbI ONTHMH3ALNHN
1.1. |IToctaHoBKa 13 2 2 - 8
IKCTPEMAITLHBIX 33]1a4.
1.2. |3amaua BBITYKJIOTO 13 2 2 - 8
IPOTPaMMHUPOBAHUSI.
1.3. |IIpocreiimas 15 2 3 - 8
BapHaIMOHHAas 3a71a4a.
1.4. |[3amaua omtumanbHOro |23 2 5 - 8
yIIPaBIICHUSI.
2. YucieHHbIEe METOABI 44 8 4 16 12
ONTHMM3 AU
2.1. |YwucneHHsle METOIBI 15 2 2 6 4
HAXOXK/JICHUS MUHHUMYMa
byHKIIMM OJTHOU




TIEPEMEHHOM.

2.2.  |Muanmmsanus GyHkomid |15 2 1 6 4
N MepeMEHHBIX B
raajgKoi 3agaue 6e3
OrpaHUYCHUN.

2.3. |Munnmmsanms Qysaknumii |14 2 1 4 4

N IIEpEMCHHBIX B 3a71a4¢€
C OIrpaHUYCHUAMMU.

4.2. Codepircanue oucuyuniunsl, CmpyKmypupoeanHoe no pazoenam (memam)

Jlexyuonnwlii Kypc

Conep:xkanue
e HaumenoBaHnue pazaesna
/TeMBbl I CHHIIIHHbI

1. AHaJuTHYeCKHE MeTO/Ibl ONITUMH3ALUHN

1.1. |IloctanoBka OnemeHTsl nuddepeHnanbHOro uCUUCIeHs B 0aHaXOBbBIX
JKCTPEMAJIbHBIX 3aa4. npoctpancTBax. [Ipunnun @epma. ['mankas 3agaqa c

orpannyeHussMu. [Ipunnun Jlarpanxa CHATUSA OrpaHUYEHUN.

1.2. |3amaya BBITYKJIOTO DKCTpeMallbHbIE CBOMCTBA BBIMYKJIBIX PyHKIUN. OTACIUMOCTD
IpOrpaMMHUPOBAHUS. BBINYKJIBIX MHOKeCTB. Teopema Kyna-Takkepa. [Ipunuun

CeJI0BOM TOYKH.

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

BapuallMOHHAas 3a/1a4a. VYpaBHeHue Diinepa. Y ClI0BUSA TPaHCBEPCAILHOCTH.
HenpeppIBHOCT KAHOHMUYECKHUX IEPEMEHHBIX.

1.4. |3amaua onTUMANBHOTO Teopema Ditnepa-Jlarpanxka. CoorHowmenue bemnmana.

yIIpaBIICHHUS. VYpasuenue ["amuibrona-Axoou. [Tpunuun makcumyma
ITontpsaruna. Csa3p npuHIMna MmakcuMmyma [lonTpsruna c
npuUHIMIIOM JlarpaHxa CHATHS orpaHUYeHui. 3agayda co
CTapIIMMH IPOU3BOAHBIMH.

2. YucsieHHbIe METOAbI ONITUMH3ALUHT

2.1. |YucrneHHbIE METO/IBI Metoapl neneHns oTpesKa IonoJam, 30J0TOr0 CEUYEHUS.
HaXO0X/IEeHNUS MUHUMYMa |MuHMMH3AIMSA QYHKIMH, YIOBIETBOPSIOIIEH YCIOBUIO
(byHKIMN OJTHOM JIunmmna. Meroa 10MaHbIX, TEOpEMA O CXOAUMOCTH.
MIEPEMEHHOM. MunuM#3aius BeIMYKIOH U AU depeHunpyeMoi QyHKINHU.

MeTo] KacaTesbHBIX.

2.2. |Mwunanmuzamus Gynkiuii N (I'paguentasie Mmetonbl. Metox Hetotona. CBolicTBa CHITBHO
NEPEMEHHBIX B TTaJIKOH  |BBINYKIIBIX QyHKIUI. Teopema 0 CXOAUMOCTH TPOLESYPbI
3as1aye 0e3 OrpaHNuYEHUM. |CKOPEHIIero CIyckKa.

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

OTpaHUYEHUSIMU.

Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Conep:xkanue
e HaumenoBanme pa3jaena
) /TeMBbl 1M CHHUIIIHHbI
1. AHaJIMTHYECKHE METOAbl OITHMH3ALUHA
1.1. [IloctaHoBka |Hp0PI3BO,Z[Ha}I oroOpaxkenuil. [lpunimns Gepma u Jlarpanxa.




SKCTpeMaJIbHBIX 3a]1au.

1.2. [3agaua BBITYKJIIOTO Hcnonp3oBanue teopemsl Kyna-Takkepa i pelieHus 3a1aun
IPOrpaMMHUPOBAHUS. BBIYKJIOTO MPOTPaMMHPOBAHUSI.

1.3. |IIpocretimas VYpaBuenue Ditnepa. 3anaya bonbia. YcnoBus
BapHallMOHHAas 3ajaya. TPaHCBEPCAIBHOCTH.

1.4. |3amaya onTUMaANBHOTO W3onepumerpuueckas 3a1aya.
yIpaBJIEHUs. 3asaya co CTapIIMMHU TPOU3BOIHBIMH.

1.4, |3amaua onTUMaNIBHOTO 3anayva Jlarpanmxka. Teopema Diinepa-Jlarpanxa.
YIIPABJICHMUS. Coornomenue bennmana. Ypasaenue I'ammibrona- Akoou.

1.4. |3amaya onTUMANBHOTO Hcnonp3oBanue npuHiuna Mmakcumyma [lonTpsruna s
yIpaBJIEHUS. pemenus 30Y.

2. YmncsieHHbIE METOAbI ONITHMH3AIUHT

2.1. |YucrneHHBIE METOJIBI MeTo[ 30J10TOro Ce4eHHUsl, METO]] KacaTeJIbHbBIX, METOL
HAXO0XJICHUS MUHUMYMa  [JIOMaHbBIX.
(GYHKIIUY OJTHOU BbIBOT OCHOBHBIX (hOpMYJI, CBOICTBA.
TIEPEMEHHOM.

2.2. |Munumuzanus Gyskuuii N |['pagueHTHBIC METOBIL.
MIEPEMEHHBIX B TJIAJIKOI
3ajaue Oe3 orpaHuYeHHUIl.

2.3. |Munnmuzamus yHkiuil N |MeToa npoekunu rpaguenta. [Ipoeknns TOYKH Ha MHOYKECTBA.
MEPEMEHHBIX B 3a/1aue ¢ |MeTo] YCIOBHOTO TpaIu€HTa, HAX0XK/IEHUE MUHUMYMa
OrpaHUYEHUSIMU. JUHEHHON (YHKIIMHM HA BBIIYKJIOM MHOXECTBE.

Jlabopamopuvie 3anamus

Ne

HaumenoBaHnue pa3jaesia
/TeMBbI JUCIHUILINHDI

Conepxanue

YucjeHHbIe METOAbI OITUMHU3AIIUHN

YucieHHble METOIE]
HaXO0XJIEHUs MUHUMYMa
(GYHKIIUH OJTHOM
IIEPEMEHHOM.

MeTtoJ1 30JI0TOTO CCUCHU, MCTOA KaCaTCJIIbHBIX.

2.2.

Munumu3zanus QyHKIui N
MEPEMEHHBIX B I1aIKOM
3as1aye 0e3 orpaHyYeHui.

Meron ckoperimero crycka. Merox HeroToHa.

2.3.

Munnmusanus GyHKIui N
MIEPEMEHHBIX B 33]1a4e ¢
OTPaHUYECHUSIMH.

Meroa npoekuuu rpaiueHTa.
Meto/1 yCIOBHOTO IpaJIMeHTA.

S. IlepeyeHb y4eOHO-METOANYECKOI0 o0ecreYeHUs1 JJIs1 CAMOCTOSITeIbHOI padoThI 00y4aroIuXcs 1o

AUCIHMUIIJINHE

B kauecTBe yueOHO-METOIUUECKHX MaTEpUaIOB UCIIOJIb3YETCsl pEKOMEH0BaHHAs JIUTepaTypa.

6. ®oH OLEHOYHBIX CPeACTB /UIA NPOBEJCHUS] NMPOMEKYTOYHOH aTTrecTaluu O00y4aloluxcs 1o

AUCIHUIIJINHE

6.1. Ilacnopm ¢honoa ouenounvlix cpedcme no OUCYUNIUHE




n/n

KonTtpoanpyemsbie pa3aeiibl
(TeMbl) TUCHUTLTHHBI
(pe3yJbTaThl O pa3aesiam)

Kon xoHTpotupyemoi
KOMIIeTeHIMH (MM eé
yacTn) / u ee
¢popmyupoBka

HaunmenoBanue
OLIEHOYHOI0 CpelACTBA

11

ITocTaHOBKA 3KCTPEMAIIbHBIX
3ajau.

YK-1: CnocobeH npuMeHsTh
(byHIaMeHTaIbHbIC 3HAHMS,
MOJTy4EeHHBIE B 00JIACTH
MaTeMaTH4YeCKUX U (WIJIH)
€CTECTBEHHBIX HAYK, U
UCIIOJIb30BAaTh UX B
npodecCHOHATBLHOM
JICSITeIIbHOCTH

N3 Ne 1
(pemenue 3amaun)

1.3.

IIpocreiimias BapuaniOHHAst
3ajava.

ITK-1: CriocoOeH npuMeHsTh
(byHIaMeHTaIbHbIC 3HAHMS,
MOJTy4YEeHHBIE B 00JIACTH
MaTeMaTH4YeCKUX U (WIJIH)
€CTEeCTBEHHBIX HAYK, U
UCIIOJIB30BAaTh UX B
poQeCCHOHAILHON
JIeSITeIIbHOCTH

NA3 Ne 2 u Ne 3
(pemenue 3a1ayq)

1.4.

3azaya onTUMAaJILHOTO
yIpaBJICHUS.

I1IK-1: CriocobeH npuMeHsTh
(byHIaMeHTaIbHBIC 3HAHMS,
MOJTy4eHHBIE B O0JIACTH
MaTeMaTUYeCKHUX U (WIJIH)
€CTEeCTBEHHBIX HAYK, U
UCIIOJIB30BAaTh UX B
poQeCCHOHAILHON
JIeSITeIIbHOCTH

NA3 Ne 4, No 5,
Noe 6 1 Ne 7
(peenue 3aayv)

2.1.

UucnieHHbIe METO Il HAXOXKICHUS
MUHUMYMa (QYHKIIUH OJTHOM
IIEPEMEHHOM.

CIIK-1: Cnocoben
MPUMEHSITh
dbyHIaMEeHTaIbHBIC 3HAHMUS,
MOJIy4EeHHBIE B 00JIACTH
MaTeMaTHYeCKUX U (MJIIH)
€CTECTBEHHBIX HayK, U
UCTIOJIH30BATh MX B
npodeccuoHaNbHOM
JIeSITeTTbHOCTH

3aiuTa 1abopaTopHOU
paboter Ne 1

(BBIBOJT OCHOBHBIX
(bopMyI 11 alITOPUTMOB)

2.2.

Munnmusanus GyHKIui N
NEPEMEHHBIX B TTIAJKOM 3a1aye 0e3
OTpaHUYECHUM.

CIIK-1: Cnocoben
IPUMEHSTh
(byHIaMEHTaIbHBIC 3HAHMUS,
MOJIy4YE€HHBIE B 00J1aCTH
MaTeMaTHYECKUX U (MJIH)
€CTECTBCHHBIX HayK, H
UCIIOJIb30BaTh UX B
poQeCCHOHATBHON
JIESITEIIbHOCTH

3amuTa n1abopaTopHOU
pabotsr Ne 2

(BBIBOJ] OCHOBHBIX
dbopmyI1 17151 aNTOPUTMOB)

2.3.

Munumm3anus QyHKIui N
IIEPEMEHHBIX B 33J1a4e ¢
OTPAaHUYECHUSMH.

CIIK-1: CniocoGen
MPUMEHSITh
dbyHIaMEHTAIbHBIC 3HAHMS,
MOJIy4YEeHHBIE B 00JIACTH
MaTeMaTHYeCKUX U (MJIIH)
€CTEeCTBEHHBIX HayK, U
WCTIOJTB30BATh MX B

3amuTa 1abopaTopHOU
pabotsr Ne 3

(BBIBOJT OCHOBHBIX
(bopMyI 11 alITOPUTMOB)




npo¢eCCHOHATbHON
ACATCIIbHOCTU

6.2. Tunoeguie KOHRmpOoJibHble 3a0aHUs UIU UHDLE Mmamepuaibl

6.2.1. Ixzamen

B 9K3aMCHAllMOHHOM ounere JBa TCOPCTUUCCKUX BOIIpOCA: OJHH 110 aHAIUTUICCKHUM METOdaM
OIITUMM3AIINH, BTOpOI71 — I1I0 YUCJICHHBIM MCTOAaM OIITUMH3allH.

Teopernueckue Bonpocs! Ouera:

1. TIpousBoanas oToOpaxeHus (onpeeneHue u cporictsa). [Ipunun depma.

I'mankas 3agaya ¢ orpanndeHusMu. [Ipunuun Jlarpanxka cHaTust orpanndeHuid. Teopema

Jlarpanxa.

OmnpeneneHne BIMTYKION QYyHKIIMUA. DKCTPEMaIbHBIC CBOMCTBA BBITYKJIBIX (DYHKITHIA.

Onpenenenne BbIMYKIbIX MHOKECTB. OTIEIMMOCTD BBITYKIIBIX MHOKECTB.

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

[Ipocreitmas BapuanronHas 3aga4ya. Heo6xoaumoe ycioBue 3KkCTpeMyma.

Kanonuueckas ¢opma 3anucu ypaBHeHus Ditsepa.

3anaga bonbia. Heobxomaumoe ycimoBre sKcTpemMymMa. Y CJIOBHS TPAaHCBEPCATHLHOCTH.

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

Jlarpansxa CHATHS OTpaHUYEHU.

10. IIpumep ucnonb3oBaHus Teopembl Ditnepa-Jlarpanka. 3agada co cTapiInMy TPOU3BOTHBIMHU.
VYpasuenue Ditnepa-Ilyaccona.

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

12. ABToHOMHAas 3a7a4a ONTUMaIbHOTO ynpasienus. CooTHomenue bemnmana.

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

14. ITpuHIMn MakcuMyMa JIJ1s1 aBTOHOMHOM 3a71auil ¢ (PUKCHPOBAHHBIMH KOHI[AMH.

15. IIpuHIMn MakcuMyMa JJisi aBTOHOMHOM 3a/1a4¥l C MOABH>KHBIMHU KOHIIAMHU.

16. [TpuHIMn MakcuMyMa JIjIsl OOIIeH 3a/1a4ui ONITUMAITBHOTO YIIPABIICHHS.

17. HaxoxxeHne MUHUMYyMa (QYHKIIMK OJTHOW TIepEMEHHOM. AKTUBHBIN M ACCUBHBIN MOMCK. MeTox
JIeJIeHUs1 OTpe3Ka Momojam.

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

19. Haxoxxneane MUHUMYMa (DYHKIIMH, YIOBJIETBOPSIONIEH ycaoButo Jlummmmna. AITopuTM MeTo1a
JIOMaHBIX.

20. Teopema 0 CXOJIMMOCTH METO/IA JIOMAHBIX.

21. HaxoxxJieHre MUHMMYMa BBITYKJION U quddepeHiupyeMoil GyHKIMHU. MeTo]1 KacaTelbHbIX.

22. Munanmu3anus GyHKIMU N IEPEMEHHBIX B TJIaIKOH 3a1ade 6e3 orpaHndeHnid. MeTo/1 CKopeHiero
CIIyCKa.

23. MuHHMH3anus IBaXIbl HEMPEPHIBHO A depeHmpyeMor GyHKIHUU N TepeMeHHbIX. MeTon
HprotoHa.

24. CuibHO BBITYKIIBIE (DYHKITMH. DKBHBAJICHTHBIC OTIPEIEICHUS] CHIILHOM BBITYKIIOCTH (TEOpeMa).

25. CBOMCTBO CHJIBHO BBIITYKJIOH (DYHKIIMH, TPOU3BOIHAS KOTOPOH yJJOBIETBOPSIET YCIOBUIO
Jlunmmna.

26. TeopeMa 0 CXOJIMMOCTH TIPOLISAYPHI CKOPEUIIIETO CITYCKA.

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

N

©ONDUA W

28. [Ipoexuus TouKH Ha MHOKeCTBO. CBoiicTBa mpoexiun P(z) (memma 1).

29. AIropuT™M METOa MIPOEKIINH rpaarenTa. Jlemmsr 2, 3.

30. Teopema 0 CXOAMMOCTH METO/1a MPOEKIMH I'PAJUEHTA.

31. AnropuTt™ MeTo/1a YCIOBHOTO TpagueHTa. OO0CHOBaHME yCIOBHS BBIXOA.
32. Teopema 0 CXOIMMOCTH METO/Ia YCIIOBHOT'O TPaIUCHTA.



Kputepuii onieHku — NpaBUIbHOCTH M MIOJIHOTA OTBETA Ha BOMPOCKI. OIeHKa BBICTABIISIETCA MO mKaie ot 0
1o 40 6amnoB: Teoperudeckue Borpockl —30 6amios, 10 6amI0B— TONOTHUTENBHBIE BOITPOCHL. DK3aMeH
CUHMTACTCS CIAHHBIM TP OIICHKE HE HUXKE 25 OalIoB.

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

WuauBuayansHOE TOMAIIHEE 3aJaHUE COCTOUT U3 CEMU 3a7ad 10 CICAYIOUIMM TeMaM: npuHuun depma
Y IIPUHLUII MHOKUTEIEeH Jlarpanika, mpocTeias BapualMoHHas 3a/1a4a, 3aja4a bosbla, COOTHOLIEHHE
bennmMana, nzonepuMerpuyeckas 3anayda, 3agada Jlarpanka, 3agada co CTapIIMMU IIPOU3BOAHBIMU.

a) TUIIOBOE MHAMBUYalbHOE JOMAIIIHEE 3a/1aHue!

No 1. Pemutsb cienyroniyro 3aaady, ucrnoian3ys teopemy depma u npuHuun MHoxkuTenen Jlarpanxa:
Han kpyr panuyca enununa. Ha nuamerpe AB nana touka E, uepe3 koTopyto IpoBeieHa xopaa
CJI. HaitTu nonoxeHue Xop/pl, Ipy KOTOPOM Iuiomaas yerypexyroibHuka ABC/] MakcumainbHa.

No 2. Haiitu rinajkue peieHus NpocTenilne BapualluOHHON 3aa4u:
e

I(Zx—tzxz)dt —extr, x(1)=e, x(e)=0.

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

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

Ne 5. Haiitn nonycTumble 3KCTpEMaM B U30IIEpUMETPUYECKON 3a1ade:

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

Ne 6. Haittu nomyctumsle 3KkcTpemMaiy B 3aj1ade Jlarpanxka:

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

Ne 7. Haiitn tonmycTuMBIE SKCTPEMAJH B 33/1a4€ CO CTApLIMMU IIPOU3BOIHBIMU:

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

6) KpUTCPUH OLICHHUBAHUS KOMIETEHIIUN (pe3yJ'IBTaTOB) — NPaBUJIbHOCTD U MOJIHOTA BLIITOJIHCHUSA BCEX
1IaroB pCIICHUA 3aaa4u.

B) OTMIMCAHUE TIKAJIbI OICHUBAHHS:

1,2,3,5, 6u7 3amaun oneHUBaOTCA 110 1Kkaie oT 0 10 5 0ayuioB. 4 3a1ada OLIEHUBAETCS 1O IIKAJIe OT
0 o 6 6ayuIoB.

WNHnuBuayanbHOE TOMANIHEE 33JaHUE CYUTAETCS BBIIIOJHEHHBIM YCIIEIIHO TPU OTCYTCTBUU 33]1a4 C
HYJICBOM OIEHKOW U MPU CyMMAapHOM OIIEHKE HE HIKE 25 0alioB.

6.2.2. Jlabopamopnuie padbomul



JlaGopaTopHBIN TPAKTUKYM IO TAHHOMY KYPCY COCTOUT U3 TPEX 3aJaHUM 110 CICTYIONINM TeMaM:
YHCJICHHBIE METOBI HAXOXK/IEHUSI MUHUMYMa (DYHKIIMU OJJHOM IMepeMEeHHONW, MUHUMU3ALUS QYHKIIUH N
MEPEMEHHBIX B IVIaJKO0 3a1a4ye 0e3 orpaHu4YeHU, MUHUMU3aus QYHKIMI N IEpeMEHHBIX B 3aJa4e ¢
OrpaHUYCHUAMMU.

a) TUTIOBOE 3a/IaHHE:

Jlabopamopnas paboma Ne 1. HaxoxaeHnue TOYKM MUHIMYMa U MUHUMAJIBHOTO 3HAYCHHS (DYHKIIUU
OJIHOM MEPEMEHHOM.

Munumusuposats ¢yrkimo f (x)=x—In(x), x€[0.1,2] aByms criocobamu: MeTo10M 30110TOr0

CCUCHUA N1 MCTOAOM KaCaTCJIbHBIX.

Jlabopamopnas paboma Ne 2. Munnmu3zanust QyHKIMA N IEpeMEHHBIX B TaJIKOH 3a1aue 6e3
OTpaHUYCHUH.

Munummsuposats Gyskimio (X, X, ) =X, +2X; +exp(X +X;) —X, +2X, AByMs crocoGamu:

METOAOM CKOpEeHIIero crycka u MmeronoM Herorona

Jlabopamopnas paboma Ne 3. Munnmu3zanus QyHKIUI N IEpeMEHHBIX B TTIaIKOH 3a/1a4e ¢
OrpaHUYCHUSIMH.

X, + X2 +—6% —4X, > min, X +X,<2,%>0,X,>0.
MI/IHI/IMI/I3I/Ip0BaTI) ABYM cnocobamu: MCTOJOM IMPOCKIUU I'PAAUCHTA U MCTOAOM YCJIOBHOI'O I'paAvCHTA.

0) KpuTEepHUU OLIEHNBAHHS KOMIIETEHINH (pe3y/IbTaToOB) — MpaBUIIbHAS paboTa KOAa MpOrpaMMEl,
[IOHMMaHME AJIFOPUTMa METO/1a ONITUMM3ALIUY, YMEHHUE BBIBECTH HEOOXOMMBbIE JUIs aJIFOPUTMa (POPMYIIbIL.

B) OIMCAHUE ILIKAJIbl OLIEHUBAHMSL:
Jlabopatopusie pabotet Ne 1 u Ne 3 onermBarores no mkane ot 0 1o 10, maboparopnas padora Ne 2
oneHuBaetcs 1o 1mkaie ot 0 1o 4.
JlaGopaTopHble pabOThI CYMTAIOTCS BHITOJHEHHBIMU YCIIEIIHO MTPH OTCYTCTBUHU paboT ¢ HYJIEBOI OIEHKON
U TIPU CyMMapHO# olieHKe He Hibke 10 6ayios.

6.3. Memoouueckue mamepuanst, onpeoensaoujue nPoyeoypsl OUEHUGAHUA 3HAHUIL, YMEHUIl, HABbLIKOE
u (unu) onvima deamebHOCH U, XAPAKMEPUIYIOUUX IMANbL (POPMUPOCAHUA KOMNEM EeHUUIL

®Popma arrecrannn | HanmeHoBaHME OLIEHOYHOTO CPEICTBA basnsl

Ok3amed (100 NnnuBuayansHoe nomamnee 3aganue (M13) 36

6asioB) JlaGoparopHble pabOThI 24
OTBeTHI HA DK3aMEHAITMOHHBIN OUIIET 40

7. IlepeyeHb OCHOBHOH M JOMOJHHUTEJILHOH Y4eOHOH JMTEpPaTypbl, HEOOXOAMMOM IJIsi OCBOCHHS
AUCUMILINHBI

@) ocHoGHasA yueOnasn numepamypa:

1. AnekceeB B.M., Tuxomupos B.M., ®omun C.B. OntumansHoe ynpasieHue. — M.: ®usmatiur,
2005. — 384c. (umeercs B oubnuoreke MATD).

2. AnexceeB B.M., I'anreeB 3.M., Tuxomupos B.M. C60opHuK 3a1a4d 110 ontumMu3anuu. Teopusi.
[Tpumepsl. 3agaun. — M.: @usmaraut, 2011. — 255c. (umeetcs B 6ubanorexe MATI).

3. BacuibeB @.11. UncneHHbIe METOABI PEIICHHUE SKCTPEMAIBHBIX 3a7a4. Y 4el. mocodue Jjisi By30B.
— M.: Hayka, ['n. pea. ¢pus.-mar. nut., 1988. — 552c. (umeetcs B 6ubanorexe MATI).

0) oononnumenvnan yueonan 1umepamypa:
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1. benos FO.A. Metoast ontummsanun. YueO. [Tlocobue no criermanpaocT «IIpukmamnas
Marematukay. — OoHuHCK: ' TY-UATDO, 2004, - 180c. (uMmeetcst B OnbanoTeke kadeaps).

8. Ilepeuennb pecypcoB™ HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTEepHeT» (1aJiee - ceTh

«HTEepHET»), HEOOXOAMMBIX IJISI 0CBOEHHSI AUCUUIJIMHBI

1. Pecypchl 371€KTpOHHO-OHOIMOTEUHOM CHCTeMBI U3aareabcTBa «Jlanby / URL: www.e.lanbook.com

(o moamnucke).

9. MeToanuyecKue YKazaHus QJid 06yqammnxcﬂ 0 OCBOCHHIO JTUCHHUILIMHBI

Bun yaebHoro
3aHATUSA

OpFaHI/ISaHI/IH ACATCIIbBHOCTU CTYJACHTA

Jlexusa

Hanucanue KOHCIIEKTa JIEKIUl: KPATKO, CXEMaTUYHO, I10CJIEJ0BATEIBHO
(UKCUPOBATH OCHOBHBIE MTOJIOKEHUS, BEIBOJIBI, (POPMYINPOBKH, 000OIICHUS;
IIOMEYaTh Ba)KHBIE MBICIIH, BBIICIATH KIIOYEBBIE CI0BA, TepMUHBL [IpoBepka
TEPMHHOB, TOHATHI C MOMOILBIO SHLIMKIONEAUM, CII0BApPEH, CIPABOYHUKOB C
BBINKCBIBAHUEM TOJIKOBAaHUH B TeTpaib. O003HAUUTHh BOIPOCHI, TEPMUHBIL,
MaTepuai, KOTOPbIi BbI3bIBAET TPYAHOCTH, IOMETUTH U MOMbBITATHCS HAUTU
OTBET B PEKOMEH1yeMOl tuTepaType. Eciii caMocTosATeNbHO HE yaaeTcs
pa3zobpaThcs B MaTepuaie, Heo0XoauMo chopMyIMpoBaTh BOIIPOC U 33aTh
IIPENOAABATENI0 HA KOHCYJIBTALUY, HA IPAKTUYECKOM 3aHIATHH. Y AECIUTh
BHHUMAaHUE CIICAYIOIUM MOHITUSIM: MHOXKUTENH Jlarpanxka, qomyctumast
9KCTpeMallb, ypaBHEeHUE Dilsiepa, yCIIOBHs TPAHCBEPCATbHOCTH, (GYHKLUS
Jlarpanxa, pynkius llonTpsruna, npunnun makcumyMma Ilontpsiruna.

[Ipaktuueckue
3aHATHS

[TpopaboTka paboueit mporpamMmsl, yaensis oco0oe BHUMaHHE LEJsIM U 3a/1a4am,
CTPYKTYpPE U COJICP>KAHUIO TUCHUILINHBL. PaboTa ¢ KOHCIIEKTOM JICKIIUH,
MIPOCMOTP peKOMEHIyeMoil muTeparypsl. 3ydeHre BHIOpaHHOM MPeAMETHOM
00J1acTH HA TpUMEpPaX PEIICHHS 3a]]a4 CEMHUHAPCKUX 3aHATHH,
VHJIUBUYAIbHBIX JIOMAIIHUX 3aJaHUM.

KypcoBas pabota

He npenycmorpena

NunuBunyanbHoe  |O3HAKOMUTHCSA C OCHOBHOM M JIOTIOIHUTEIBHOM JINTEPATypOil, BKITIOUas

JIOMaIllHee CIIPaBOYHbBIE U3JJaHUsI, 3apyOexKHbIe UCTOYHUKHU, OCHOBOIIOJIATaI0INe TEPMHUHBI.

3aJlaHue [TorpakTMKOBATHCS B PELLICHUH aHAJIOTUYHBIX OOIIUX JOMAIIHUX 33]a4 M0 BCeM
TE€MaM MHJIMBHIyaJIbHBIX JOMAIIHUX 3aJJaHUi.

JlaboparopHnast [Tpu peanu3zaniy YUCIEHHOTO MOMCKA MUHUMYMa (DYHKIUH YAEIUTh BHUMaHUE

pabota UCTIONIb3YEMBIM B aITOPUTMax HIESM, BBIBOJIE OCHOBHBIX (OPMYJI, OLEHKE

TOYHOCTH MMOJIYYCHHOT'O YMCJICHHOTI'O PCIICHU .

IloaroroBka k
9K3aMEHY

HpI/I MMOATOTOBKEC K 3K3aMCHY HeO6XOI[I/IMO OPUCHTHUPOBATHCA HA KOHCIICKTHI

JIEKIUN ¥ pEKOMEHAYEMYIO JINTEPATYPY.

10. Ilepedennb

HHPOPMALMOHHBIX  TEXHOJIOIMH, MCHOJIb3yeMbIX IpPH

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEeM (IPH HEOOXOAMMOCTH)

H3paTennbckas cucremMa LaTeX JJI TIOATOTOBKU JOKJIadO0B, HpCSCHTaHI/Iﬁ u yqe6Hor0 Marcpurajia.

11. Onucanue

MaTepUAJIbHO-TEeXHMYECKOH  0a3bl, Heo0XOauMOoul  IJ1

00pa30BaTEeJILHOIO MPOIECCa MO THCIUTLINHE

OCYLIeCTBJICHHH
o0pa3oBaTe/IbHOIO MpoLecca Mo AUCHMILINHE, BKJIIOYasl NepeyeHb NMPOrpaMMHOro odecnedyeHust M

OCyLIeCTBJICHHSA


http://www.e.lanbook.com/

BuneonpoekTop, KoMIbiOTep, U3AaTeNIbCckas cucteMa LaTeX ais moaroToBKM 10KIJIA0B, Mpe3eHTAIlul 1
y4eOHOTr0 MaTepuara.

12. Nnble cBeeHus U (MJIH) MaTePUATBI

12.1.  Ilepeuenv  o06pazoeamenvHbIX  MEXHONO2UI,  UCHOJIL3YEMbIX  NPU  OCYULECMEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUNIUHE

YacoB B nHTepakTUBHOU popme — 17.

B xone mpakTrdeckux 3aHATHH MPOUCXOIUT IyOIMYHOE OOCYKICHHE KaKIOHM perraeMoi 3a1adu.
[Ipu 5TOM CTyIEHTHI BBICKA3bIBAIOT CBOM MHEHHs 1O BBIOOpY Hambojiee MPOCTOro crmocoba IMoucka
ONTHMAJIBHOTO PEIICHHS.

[locne pemieHuss OOMamHUX paboOT Ha KOHCYJABTAMAX TPOBOAMUTCS pazdop IOMYIIEHHBIX
CTYIICHTaMH OIIHOOK.

12.2. ®@opmur opzanuzauyuu camocmosamenvHoil padomel odyuawouwuxca (memol, GblHOCUMbIE O]
CamMOCMOAmMeENbHO20 U3YYUEHUSA; 60ONPOCHL 0J151 CAMOKOHMPOJIA; MUNOGble 3a0aHUA 011 CAMONPOBEPKU

Hexkotopsie TeMBI N3y4aroTcs CTYAEHTAMHM CAMOCTOATENBHO. J{JI N3y4eHUs UCIIONIb3YETCs
IIPUBEIEHHAS B CIIMCKE OCHOBHAS U JIOIIOJHUTEbHAs JIuTeparypa. KoHTposb 0CBOCHHs MaTepualla
OCYILIECTBIISIETCS IPU IPUEME UHANBUAYAIBHOTO IOMAIIIHETO 3a/1aHus, IPU 3alIUTe Ja0OPaTOPHBIX padoT
U B XOJI€ DK3aMeHa.

No Tema u yacth, n3ydaemast (OCBauBaeMasi) CaMOCTOSITEIIbHO

1.1 CBolicTBa IPOU3BOJIHBIX OTOOPaKEHUH.

1.2 [TpuHIMI CeaJIOBOM TOUKH.

1.3 BekropHas BapuannoHHas 3ajada. HempepbIBHOCTh KAHOHHYECKUX NIEPEMEHHBIX.

1.4 Cesi3p npuHIMNa MakcumyMma [lonTpsarunaa ¢ npuHnunom Jlarpanxa CHITHS OTpaHUYCHUH.
2.1 Merton napaboi1, METo/1 TOMaHbIX.

2.2 ['paieHTHBI METOJ] C TOCTOSTHHBIM IArOM, METOJT CONPSDKEHHBIX TPAJIMEHTOB.

2.3 Merton mrpadHbIX QyHKIHI.

Bomnpock! 1 3agaHus 111 CAMOKOHTPOJIS TTO BCEM TeMaM:
1. Yo Takoe 30710TO€ ceueHUe OTpe3Ka’?

2. TIycTh TOUKM X M Y SBIIOTCS 30JI0THIM CedeHHeM oTpeska [a,b], mpu stom x <y . Jlokakmure, 9T0 X -
30II10TOE CeYeHne oTpesKa [a, Y.

3. IlycTh TOUKA X SIBIASTCS 30J0THIM CeYeHHEM OTpeska [a,b]. B kakom oTHOmIEHH M TOUKa X pasOuBaet
otpe3ok [a,b]?

4. JIns xakuX QyHKIIUNA TPUMEHUM METO]I 30JI0TOTO CeUeHUs?

5. Yto Takoe BbINykJIas (GyHKIMS, KBA3UBBINMYKIas (PYHKIMS, CTPOTO BINMYKIas (YHKIMS, CUIBHO
BbINYyKJIas QyHKIUA?

6. IlpuBeauTe npumep KBAa3UBBITYKIONH (QYHKIMH, HE SIBJISIONIECHCS BBITYKIOH.

7. st xakux (pyHKIUH TPUMEHUM METO]T KacaTebHBIX ?

8. 1nst xakux GyHKUIMN TPUMEHUM METOJ1 JIOMaHbIX ?

9. Ecrn f (X) - byHKIHS HECKOTBKHX EPEeMEHHBIX, To 4To Takoe f'(x) u f”(x)?

10. Ans xakux ¢pyHKIMiA npuMeHuM Meto Herorona?
11. HaifTu nmpoeKIHio TOYKK Ha 3aJJaHHOE BBITYKIIO€ MHOXKECTBO (I1ap, MHOTOTPAaHHUK, TUIIEPIUIOCKOCTD ).
12. Haiftu MUHUMYM JUHEIHON (QYHKIIUU HA 3aJaHHOM OI'PAaHUYEHHOM BBIITYKJIOM MHOYECTBE.
13. Yro takoe pynkius Jlarpanxka s riaakoi 3a1a4u ¢ OrpaHUYEHUSIMH TUIIA PAaBEHCTB?
14. Yro Takoe nomycTumast SKcTpemab?
12



15. Yto Takoe ycioBusi TPaHCBEPCATBLHOCTH?

16. CBenuTe npocTeiyo BapuallMOHHYIO 337a4y K 3a7aue ONTUMAJIbHOIO YIIPABICHUS. 3alUILINTE IS
He€ COOTHOUICHMSI IPUHIIUIIA MAaKCUMYyMa.

17. CBenute U30MEPUMETPUUECKYIO 3a/1auy K 3a/1a4€ ONTUMAIBHOIO YIIpaBJIeHUs. 3alUIIUTe IS Heé
COOTHOIIEHUS MPUHIUIIA MAKCUMYMa.

18. Ceaute 3a7a4y CO CTAPUIMMU MTPOU3BOAHBIMHU K 33]]a4€ ONTUMAIBLHOTO YIpPaBICHUS. 3aUIIUTE JIJIs
He€ COOTHOUICHUSI IPUHIIUIIA MAKCUMYMa.

19. Yto Takoe aBTOHOMHas 3a]ja4a ONTUMAJIBLHOTO YIIPABIICHUS?

20. Kakue 3Hauenus npunuMaeT QyHkuust [IoHTparuHa 11 aBTOHOMHOMN 3a7ja4i ONTHUMAaJILHOTO
yIpaBJyieHUs?

21. Yto Takoe BBITYKJIOE MHOXKECTBO?

22. Kak crpoutcs ¢pyHkius Jlarpanxa s 3a7a4d BBITYKIOTO IPOrpaMMHUPOBAHHUS.

23. Yrto Takoe ycioBUs JOMOJHSIONIEH HEXKECTKOCTH?

24. Heo06xoaumoe U I0CTaTOYHOE YCIOBHE MUHUMYMa ISl BHITYKIION AuddepeHunpyeMoit pyHkuuu Ha
BBIITYKJIOM MHO>KECTBE.

12.3. Kpamkuii mepmunonocuueckuii cio6apb

[Ipocreiimias BapuaniMOHHAs 3a4a4a

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

OKcTpemallb Oynkius X(t) , yIOBIETBOPSIONIYIO YPaBHEHUIO
Oitniepa, Ha3bIBAIOT SIKCTPEMAIIBIO.

JlomycTuMast SKCTpeMallb DKcTpeMallb, yI0BIETBOPSIOLIAsl OrPaHUYECHUSIM
3aJjauu, Ha3bIBAOT JOIYCTUMOH.

VYpaBHeHue Diliepa

£t X(O,X(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.
M N A

CJIOBMS TPAHCBEPCAIBLHOCTH f)’( (to) _ q)x(to)’ f)‘( (t1) —_ gox(tl)

T4k, ©) =, [-T+xT, [©=0,

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

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

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