o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
MeToas! ONTUMAIIBHOTO YIIPABICHUS
Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

KYpC:
KBaJIupuKAIMSL:

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS
4

OaxanaBp

Cemectpbl, (hopMBI TPOMEKYTOUHON aTTECTALMH:

7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

JI.A. beknapsiH, I-p ¢pu3.-Mart. HayK, Ipodeccop

A 1O. ®neposa, kaHj. puz.-Mar. HayK, JOUEHT

A.A. XKykosa, kauJ. Qu3.-Mar. HaAyK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapbl MaTeMaTH4ecKiuX OCHOB yrpaeienus 15.04.2022



AHHOTANMA

B kxypce paccMarpuBaroTcs KIIFOYEBBIE TOHATHS MaTEMAaTHUECKONH TEOPUN ONTHUMAIIBHOTO yIpaBieHud. JlaeTcs
KaHOHHMYECKas: II0CTaHOBKAa 33Jaid ONTUMAJIBHOIO YIPaBJIEHUs, a TaKKe pas3jIUyHble IIOCTaHOBKH,
CBOJSILINECS K KAHOHMUYECKOM nocTaHoBKe. [IpuBOaATCS MpUMEPHI U3 KIACCHYECKON MEXAHUKH M YIIPABICHUSA
IIPOU3BOJICTBEHHON CHCTEMBl C OrpaHMYEHHBbIMU pecypcamu. PaccmarpuBaercs npuHuun Jlarpanika, kax
YHHUBEpPCAIbHBI METOI TIOMCKa ONTHMAJIBHOIO IMpoIecca, a TakKe BbIBOJA HEOOXOAUMBIX YCIIOBHH
ontuManbHocTU. [IpuBomsTCA 1Ba SKBHBAJIEGHTHBIX (opManu3Ma I BbIBOAA HEOOXOIMMBIX YCIOBHM
ontumanbHocTh: Jlarpamxes ¢gopmanusm u ['amunbsroHoB Qopmanu3m. B pamkax Takoro ¢gopmanuszma Ha
OCHOBE JIOKJIbHBIX U MIOJbYaThIX BapHallMi, a TaKKe IAKETOB JIOKAIBHBIX W UIOJBYATBHIX BapHalMi
YCTaHaBIHMBAIOTCA HEOOXOAMMBIE YCIOBUS ONTUMAIBHOCTH IIEPBOTO MOpsAKa B (popMe MpUHLMIIA MAKCUMYyMa
ITonTpsiruna. J[laercsi reoMeTpuyeckuid CMbIC NOpuHIUNA Makcumyma [loHTpsruHa. YcraHaBiMBaeTCs
JOCTAaTOYHOCTh NMPUHLKIIA MakcuMyMa [loHTpsirnHa A1 331241 ONTUMAaJIBbHOTO YIIPaBJIEHHsI C KBaJIPaTUYHBIM
(yHKIIMOHATIOM W JIMHEHHOW muddepeHnansHol  cBsi3blo.  OTHENBHO paccMaTpuBaeTcsl — 3ajada
BapHALMOHHOTO HMCYHUCICHHS, AJSl KOTOPOW MPOBOAMUTCS paciin(poBKa HEOOXOOUMBIX YCIOBHUH IEPBOrO
MOPSAKA, a TAKKE yCTaHABIMBAKOTCS CIECACTBHs M3 TaKuX YCIOBMM: ycioBusi Belepmrpacca, Jlexannpa;
ypaBHeHHe SkoOu W conpsokeHHble TOYKH. [lomyueHHbIlE (QOPMYIMPOBKH, a TaKXkKe CICACTBHUS W3 HHUX
MO3BOJISIIOT 3a CYET MX €CTECTBEHHOIO YCWICHHS C(OPMYIMPOBATh TAKKE M JOCTATOYHbIC YCIOBUS Kak I
c1ad0ro JIOKaJIbHOTO MHHHMMYMa, TaKk M JUIi CHJIBHOTO JIOKAJIbHOTO MuUHUMyMa. Hapsny ¢ u3yuenmem
WHAMBUYaJIbHON TOYKU CUJIBHOI'O MUHUMYMA TaK)K€ pacCMaTpPUBAETCs €ro IOIPYKEHHE B CEMEWCTBO TOYEK
CWIBHOTO MHMHHMMYMa JJs MHIYIMPOBAaHHOTO CEMENCTBA 3aJad ONTHMAJIBHOIO yIpaBieHUs. Takod
dopManu3M H3BECTEH KaK METOA AMHAMHMYECKOro INporpaMMupoBaHus. B pamkax Ttakoro Qopmamusma
MONy4eHo ypaBHeHHe [amumibToHa-SIKOOU-bennmana, KOTOpoe XapaKTepu3yeT ONTUMAIIbHBIE PELICHUs
OTMEUEHHOI'0 WHAYLMPOBAHHOIO CEMENCTBAa 3a7au ONTHUMAJbHOIO yIpasieHus. M3nararorcss BONpPOCHL O
cTpykType nauddepeHInanbHON CBA3M: MHOXKECTBO JOCTHXKMMOCTH; YNPaBIIIEMOCTh, HAOII0IaeMOCTb,
UACHTU(OUIIPYEMOCTb. YCTAaHOBJICHBI TEOPEMbI CYIICCTBOBAHUS M €IMHCTBEHHOCTH pelieHus 3agaun Komm
i nuddepeHIalbHBIX YpaBHEHHH, MpaBas 4acTh KOTOPBIX YAOBJIETBOpsET ycioBusaM Kapareomopu.
[IpoBoautcst pacupeHue Kiaacca yrnpapieHUH BIUIOTh 1O CKOJB3SILIUX PEXUMOB, U1 KOTOPBIX YCTaHOBJIEHA
TEOpEMa CYIIECTBOBAHMS ONTHMAJBHOTO yrpasiieHUsA. [IpuBOIUTCS KpaTkoe BBEACHHE K BOIIPOCY M3YyYEHHS
Kjacca 3aJad ONTHMAJIBHOTO YIPABICHMS, JUIS KOTOPHIX HEOOXOIMMBIE YCIOBUS IIEPBOTO MOpPsIKa
BBIPOXKACHHBIE: 0COOBIE YIIPABICHHUS.

1. leau u 3apauu

eap AUCUMNIMHBI
Nzydenne oCHOB TeOpUH U METOJIOB ONITUMANBHOTO yripaBienus (Met OV).

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHHUI B 00JaCTH OIMITHMAILHOIO YHOpPaBJICHUA,

*  [pUOOpETeHHE HABBIKOB IO MCCIIEJOBAHUIO IKCTPEMAIBHBIX PEKMMOB B 3ajade ONTHMAaIbHOTO
YIpaBJICHHUS;

*  OKa3zaHWE KOHCYJBTAllMHd M TOMOIIM CTYICHTaM B TPOBEJCHUH COOCTBEHHBIX HCCIIEJOBAHUH IO
TIPUKJIATHBIM MOJICIISIM;

* TpuOOpeTEeHNE HABBIKOB 110 IIOCTAHOBKE U MCCIIEJOBAHUIO MPUKIIAIHBIX 3a/1a4.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
IIK-1 Criocob6en craButh, GOpPMaIU30BEIBATE U |ACATCIIBHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
[0 ¢yHAaMeHTaIbHbIE TOHATHUS, METOABI, TEOPHUH ONTUMAIBHOTO YIIPABICHUS;
[l coBpeMeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IEIOB TEOPUH ONTUMAIBHOTO YIIPABICHHUS;
[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEeIbCTB M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpEM B pasjeiax,
BXOISANIMX B 0a30ByI0 yacTh nukia Met OVY;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTu4eCKUX 0ObEKTOB;
[l aHaJINTHYECKHE M YHMCICHHBIC TOIXOABI U METOABI Ul PEIIeHHs THIOBBIX HNPUKIAIHBIX 3a/1a4
ONITUMAJIBHOTO YTIPABIICHUSL.

YMETh!
[l TMOHATH MOCTABJIECHHYIO 3a/1a4y;
[J HCIOJIb30BaTh CBOM 3HAHMS s pelIeHUsl QyHIAMEHTaJIbHBIX U MPUKIAJHBIX 33/1a4 ONTHMAIBHOTO
yIpaBJeHus;
[J oueHUBaTh KOPPEKTHOCTH MOCTAHOBOK 3a7ay;
[l cTpOro J0Ka3bIBaTh MM ONPOBEPIaTh yTBEPKACHHE;
[J  caMOCTOSATEIbHO HAaXOOUTh AITOPUTMBI pemieHus 3agad OY, B TOM 4YMCiI€ M HECTAHAAPTHBIX, U
MPOBOIUTH UX aHAJIN3;
[J caMOCTOSITENIbHO BUJETh CIECACTBHS MTOJYYEHHBIX PE3YJIbTATOB;
[]  TOYHO MpPEACTaBUTh MaTeMaTH4YEeCKHE 3HAHHSA B OOJIACTH ONTHUMAJIBHOTO YIIPABJICHUS B YCTHOW U
MMCEMEHHOH (opme.

BJIaJICTh:
[J  HaBBIKAMH OCBOCHHS OosiplIoro odovema mHpopMmauuu M pemeHus 3azad OY (B ToM uucie,
CJIOXKHBIX);

[J HaBBIKAMH CAMOCTOSTEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;

[l KyabTypo#l OCTaHOBKH, aHAJIHM3a M PEIIeHUs MaTeMaTHYeCKUX M NPUKIAIHBIX 3a1a4, TPeOyomux
JUIsL CBOETO pEIIEHMs MCIHOIb30BaHUS MAaTEMATUYECKHX TOAXOJOB M METOAOB ONTHMAaIbHOIO
YIpaBJICHHUS;

[J  [OpeaIMETHBIM SI3BIKOM TEOPHH ONTHMAJIbHOTO YNPABICHHS W HABBIKAMU I'PAMOTHOTO OIMCAHHS
peleHus 3a1a4 U peICTaBICHUs [10JIyYE€HHBIX PE3YJIbTaToB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
3ajaua BapUALMOHHOIO  HCYMCIIECHUS,
1 OCHOBHasi 3ajada ONTUMAIIBHOTO 5 10 15
ynpasieHus. [Ipunuun makcumyma JI.C.
[TouTpsruna.
Jloka3aTenbCTBO NPUHIMIA MaKCHUMyMa
2 JI.C. TlonTpsiruHa njsi OCHOBHOW 3a7auu 4 8 15
ONITUMAJIHOTO YTIPABJICHUSL.




3 3ajavya BapuaIllMOHHOTO UCYUCIICHUS. 6 12 15
Mertoubl VHAMHU4YECKOTO

4 A A 3 6 10
MPOTPaMMHPOBAHUS.

5 [IpoGema CYIIIECTBOBAHUS 3 6 10
ONITUMAIILHOTO yTPaBIICHUS.
VYpaBisieMoCTh, HaOJIOIaEMOCTh,

6 UICHTUDUITUPYEMOCTb. Oco0bpie 4 8 10
YIpaBJICHUSI.

7 CrnenuansHbie  BONPOCHI  TEOpUH U 5 10 15
METOJIOB ONTUMAIILHOTO YIIPABICHHUS.

Hroro wacos 30 60 90

[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)

1. 3agaya BapuallMOHHOI'O MCUMCIIEHHs, OCHOBHAas 3ajjada ONTUMAaJbHOIO ynpasieHus. IIpunHnun
makcumyma JI.C. [lonrpsiruna.

3anmaua Jlarpanxka W 3ajada BapHaLMOHHOTO HcyHcleHHs. 3amgaua Maiiepa — bonbia, 3amada Ha
obicTponeiicTBue. Da3zoBoe MPOCTPAHCTBO M TMPOCTPAHCTBO ympaeieHuid. [loHstus cnaboro wu
cuiibHOTO MuHMMyMa. CBeleHHE 3aJadd CO CMEUIAHHBIM BHJOM (yHKIHMOHAla K 3ajade C
TEepPMHUHAIBHBIM (YHKIIMOHAJIOM. 3a1a4da ¢ (MKCUPOBAHHBIM BPEMEHEM M CBEIICHHME K HeW 3aaadu C
He()MKCUPOBAHHBIM BPEMEHEM.

HeoOxonumeie ycnoBust ontuMmanbHocTH. JlarpamkeB u 'amunsroHoB dhopmanuimel. ConpsoKeHHas
nepemenHas. ®ynkuusa [lontpsruna, sarpamxkuadH. CoIpspDKeHHOE  ypaBHEHHE, YCIIOBHE
TpaHcBepcasibHOCTU. [lpmHiun wmakcumyma Ilontpsruna. IlpmHnumn Jlarpanxa. Muoxutenn
Jlarpanyka v ycIOBHS JJOTOMHSIOIICH HEKECTKOCTH. [ aMUIIBTOHOB (hopMan3M.

2. JlokazarennctBo npuHIiuna Mmakcumyma JI.C. TloHTpsiruHa 171 OCHOBHOM 3a/1aud ONTHMAaIbHOTO
YIIPABJICHUS.

Ilonstue Bapuaumu. 3anada Jlarpanka u jokanbHble Bapuanuu. OCHOBHas 3ajada ONTHMAaJIbHOIO
VOpaBJICHUS W HWrojipdarhle Bapuauuu. llakeTbl JIOKAJIBHBIX M HWTOJBYATBIX Bapualuid. 3amada c
KBaJpaTUYHBIM (PyHKIIMOHATIOM. MHOXECTBO JOCTHKUMOCTH, SKCTPEMaJIbHbIE YIIPABICHUS.

3. 3ajava BapuaAIMOHHOTO UCYUCIICHHUS.

[lepBole nHTErpaNbl ypaBHeHus: Jinepa. Ycnosus Beiiepmitpacca, Jlexanapa u Axoou. YpaBHeHue
SAxobu. Ycnosus Beitepmrpacca—Opamana. JInHelHbIE CUCTEMBI C KBaJIPaTUYHBIM (PYHKIIMOHAIOM.
[TpuHIMN MakcMMyMa Kak HEOOXOAMMOE M JOCTAaTOYHOE YCJIOBHE ONTHMAJIBHOCTH. 3ajada Ha
obicTponeiicTBue. Teopema 0 KOHEUHOM YHCIIE TOUYCK MEPEKITIOYCHUH.

Cemecrtp: 8 (Becennuit)

4. MCTO,Z[BI AUHAMHWYCCKOI'O IIPOrpaMMHUpPOBAHUS.

@®yHkiusa bemiMaHa. Onpenenenne ¢yHkuun bennmana. YpaBHenne ['amuibsrona-SkoOu
-bemmMana.
Oynkuuu bennmana u npuHuun MmaxkcumyMa lloHTpsruHa. Ces3p QyHkiuu bemnmana ¢

MNPUHIOHUIIOM MaKCHUMYyMa HOHTpHFI/IHa. Hp06neMa CHUHTC3a ONITUMAJIBHOI'O YIIPABJICHU.




Bonpocer cymecrBoBanust ¢ynknuu bemimana — YpaBuenue [ammnbrona-Sko6u —bemnimana u
cymecTtBoBaHue (¢yHKimH bemuimana. HeoOxoaumble yciaoBuS ONTHMAalbHOCTH. JloCTaTouHbIE
YCJIOBHS ONTUMAJIBHOCTH.

5. HpO6J'I€Ma CyHICCTBOBAaHHNA OINITUMAJIbHOTO YIIPABJICHUS.

VYenosus Kapareonopu. M3mepumsbie GyHKINH, ©3MEPUMBIE YIIpaBiIeHus. Teopema CyIecTBOBaHUS U
CIMHCTBEHHOCTH pelIeHusl Tu(epeHInaTbHOr0 ypaBHEHHs C MPaBOM YacTbiO, YIOBIETBOPSIOMICH
ycnosusiM Kapareogopu.

[Tporpammuoe ynpasnenue. [Ipunmun otaeixa Ha nonmyTu. [lonstue unrerpanra. CyiiecTBOBaHUE
BbIOOpa M3MepuMoro yipasienus. Jlemma Ounummnosa.

Cxonp3smme pexumbl. OmpeneneHue CKONB3SAIMX PEeKUMOB. PacmmpeHue mpocTpaHCTBa
yopasieHnid. Cnabasgs KOMIAKTHOCTb MPOCTPAHCTBA CKOJB3SAMMX pexkumoB. CyliecTBoBaHHE
ONITHMAJIbHBIX YTIPABICHUIL.

6. YrpaBiseMoCTbh, HAOMIIaeMOCTh, HACHTUDUITPYEMOCTh. OcoObIe YIIpaBICHHUS.

Toueunast ympaBisgeMOcTh Al JIMHEHHBIX cucteM. OcHoBHble ompeneneHus. llonsTus
JBOMCTBEHHOCTH YIIPaBIsieMOCTH H HaOmonaemocT. Kpurtepwuii ToueuHo# ynpasisiemoctr. Teopema
Kanvana o ToueuyHnoii ympapnsiemocTH. [lonHas ympaBisieMOCTh JWHEHHBIX cHcTeM. Teopema
KanmMana 0 moTHO# yIipaBisieMOCTH aBTOHOMHBIX CHCTEM.

[Ipobnema nHabmomaemoctu. Kputepuii HaOnrogaeMocTH il JTUHEWHOW cucreMbl. HaOmonmeHue
Ha4YaJIbHOTO cOCTOsHUS. CBS3b MEXKIy HAOIIONaeMOCTHIO M YIpaBIsieMOCThI0. Kpurepuit momHon
HaOJII01aeMOCTH CTAlMOHAPHON CHCTEMBI.

[Mpobnema  wpentudukanum.  Kpurepmii  waentupunmpyemoctd.  Kpurtepuit — monmHOM
UACHTHOUIIMPYEMOCTH CTAIMOHAPHON CUCTEMBI.

Oco0Obie ynpasnenus. Ompexnenenue ocoObix ympasienuit. CkoOku [lyaccona. Teopemsl Kemmm n
Konma-Moiiepa.

7. CnenpianibHble BOIIPOCHI TEOPUH U METOIOB OIITUMAJIbHOIO YIIPaBJICHUS.

3anaua BapuanuoHHOTO McuuciaeHus. UnterpansHblii unBapuant [lyankape — Kaprana. YpaBHenue
lamunbrona — Sko6u. Jlocrarounsle ycioBusi onTuMaibHOCTH. [lome skctpemaneil. Casi3b ¢
JIOCTaTOYHBIMM yCJIOBUAMH Beliepmirpacca.

UucreHHble METOBI ONTHUMAJIBHOTO yIpaBieHUs. UNCIIeHHbIE METObI, OCHOBAaHHBIE HA PENYKIUHU K
3ajJayaM HEJIMHEMHOIo MporpaMMupoBaHus. BeldncieHue npon3BOAHBIX IO KOMIIOHEHTaM BEKTOpa
yVOpaBlIeHUH B clyyae MAMCKPETHBIX mpoueccoB. Merox 1mTpadoB, METOA HArpy>KEHHOTO
(dbyHKIIMOHATA.

JMCKpeTHBIII NpUHIUI MUHUMYMa. BapuannoHHble HepaBeHCTBA. [IprMeHeHne MeTona ycJIIOBHOIO
rpagueHTa s peleHus 3a7a4d ONTUMAIbHOTO ynpasieHus. [I[puHIun KkBa3UMHUHUMYMa.

Q®opmammzm  B.®D. Kporosa. [ocrarounsie ycnoBus ontumansHocTH B.D. KporoBa s
HENpPEephIBHBIX U AUCKPETHBIX mpoueccoB. Ilpumenenne popmammuzma B.®. KporoBa mns perienus
JIMHEHHBIX 3a7a4.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopusi, OCHAIlCHHAS] MYJIbTUMEAHAIIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHOBHas JIuTEparypa
1. Metojs! ontumanbsHoro ympasneHus [ Tekct] : yue6. mocobue mist By3os / JI. A. Bexnapsia, A. 1O.

®néposa ; M-Bo obpazoBanus u Hayku PO, Mock. ¢pu3.-rexs. ue-T (roc. yo-r .— M. : MOTH, 2011
— 128 c.

JomnonHurensHas aureparypa



1. Meroast ontumuzanuu [Tekct]. Y. 1 : Benenue B BbIMyKJIbIH aHATU3 U TECOPUIO ONTHMH3ALINH
yue0. mocobue s By3oB / B. I. XKanan ; M-Bo o6pazoBanust u Hayku P®D, Mock. ¢uz.-TexH. uH-T (TOC.
yH-T) — M. : MOTH, 2014 .— 271 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.mou.mipt.ru
http://books.mipt.ru/book/300914
http://bookre.org/reader?file=467373

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

Cryaent, m3ydarommuii Kypc "MeToasl ONTUMANBHOTO YHOpaBiIeHUS", MOMKEH C OJHOH CTOPOHBI,
OBJIA/ICTh OOIIMM TMOHSATHWHBIM amlaparoM, a C JAPYroil CTOPOHBI, JOJDKEH HAyYWThCSl MPUMEHSTH
TEOPETUYECKUE 3HAHUS Ha TIPAKTUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
AKCHOMBI, METOJIbI I0Ka3aTEIIbCTB.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMsi s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBhI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

— pellleHue 3aJad, MpejiaraéMbIX CTYACHTAM Ha MPAKTUYECKHX 3aHATHAX U B Ka4eCTBE KypCOBOTO
3aJaHusl,

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATUAM, TU(depeHInpoBaHHOMY 3a4eTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[loka3zarenem BiaieHUs] MaTepUANOM CIYXHT yMEHHUE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPENOJIaBaTeI0, BEAYIEMY NPAKTUIECKHAE 3aHATHS.

Jluteparypa 1151 caMOCTOSTENTBHON paOOTHI:

1. Hontpsarun JI.C., bonrsuckwmii B.I., 'amkpennmze 3.B., Mumenko E.®. Maremarnueckasi Teopust
ONTUMAJIFHBIX TIporieccoB. — M.: Hayka, 1983.

2. Tabacor P., Kupumioa @.M. [lpuHiiun Makcumyma B TEOPHUH ONTUMAIBHOTO YIPaBICHHS. —
Munck: Hayka u Texnuka, 1974.

3. T'abacoBP., Kupunnosa ®@.M. OcoOble onTuManbHbie ynpasienus. — M.: Hayka, 1973.

4. @nemunr VY., Pumen P. OntumansHOe ynpaBieHHE ACTEPMUHHUPOBAHHBIMH U CTOXaCTUYCCKUMHU
cuctemamu. — M.: Mup, 1978.

5. JIu 2.b., Mapkyc I1. OcHOBBI TeOpuU onTUMaIbHOTO yrpasieHus. — M.: Hayka, 1972.

6. ApytionoB A.B., Marapun-Uneses "I, Tuxomupos B.M. [Ipunnun makcumyma IloHTpsiruna. —
M.: @axropuai, 2006.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT
PaspaGorunkm:

JI.A. beknapsiH, I-p ¢pu3.-Mart. HayK, Ipodeccop
A.1O. ®neposa, kanHj. Guz.-Mar. HayK, JOUEHT
A.A. XKykosa, kauJ. Qu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITELHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIAHBI « METO/IbI ONITUMAJIBHOTO YIIPABIECHHSD 00yUarOIIHIACS TOIKEeH:

3HATb:

[0 ¢yHAaMeHTaIbHbIE TOHATHUS, METOABI, TEOPHUH ONTUMAIBHOTO YIPABICHUS;

[l coBpeMeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IEIOB TEOPUH ONTUMAIBHOTO YIIPABICHHUS;

[l MOHATHS, aKCHOMBI, METOABI JTOKA3aTEIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOIANIMX B 0a30ByI0 yacTh nukia Met OVY;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTn4eCKUX 00ObEKTOB;

[J  aHaJUTHYECKHE U UYUCIICHHBIEC IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad

ONITUMAJIHOTO YTIPABIICHUSL.
yMeTh:
[J TOHATH IOCTAaBJICHHYIO 33Jauy;

[]  H“Cmonb30BaTh CBOW 3HAHUS IS peIICHUA (I)YH,[[aMeHTaJ'ILHBIX U IIPUKIIAJHBIX 3aJa4 OIITUMAJIbHOT'O

YIpaBJICHHUS;

[l oleHMBaTh KOPPEKTHOCTH MOCTAHOBOK 3a7ay;
[J cTporo moKa3bIBaTh UM OIPOBEPraTh YTBEPKACHUE;
[J  caMOCTOSATEIbHO HAaXOOUTh AITOPUTMBI pemieHus 3agad OY, B TOM 4YMCiI€ M HECTAHAAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

[] caMOCTOSTEIbHO BUIETH CICACTBHUS IMMOJIYYCHHBIX PC3YyJIbTATOB,
[l To4HO peaACTaBUTb MATCMAaTUYCCKNUEC 3HAHUA B 001aCTH ONITUMAIILHOTO YIpaBJICHUS B YCTHOI\/'I nu

MMCEMEHHOU (opme.
BJIAJIETh:

O HaBBIKAMU OCBOCHHs OoJbIioro odbema wH(OpManuu u pemeHus 3amad OY (B ToM dmcIe,

CJIOXKHBIX);

[l HaBBIKAMH CaMOCTOSTCIILHOM pa6OTLI N OCBOCHMA HOBBIX NUCIIUIIINH,

[l KyabTypoll OCTaHOBKH, aHAJIM3a M PEIIeHUs MaTeMaTHYeCKUX M NPUKIAIHBIX 3a1a4, TPeOyIomux
JUIsL CBOETO pEIIEHMs MCIHOJIb30BaHUS MAaTEMATUYECKHX TOAXOJOB M METOAOB ONTHMAaIbHOIO
YIpaBJICHHUS;

[J  [OpeaIMETHBIM SI3BIKOM TEOPHH ONTHMAJIBHOIO YIPAaBICHHS W HABBIKAMU I'PAMOTHOTO OIMCAHHS
peleHus 3a1a4 U PeICTaBICHUS [10JIyYE€HHBIX PE3YJIbTaToB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0



C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.



3. IlepeyeHb THUNOBBIX (MPUMEPHBIX) BONMPOCOB, 3aJaHUi, TeM sl MOATOTOBKH K
TeKyleMy KOHTPOJII0

TuroBele BOIIPOCHI U TEMBI COBIIAJIAIOT C IPUBEACHHBIMU B n.4.

IIpumep 3ananus B 7 cemectpe

1. Pemwuts 3aaa4d BapuallMOHHOT'O UCYHCIICHU:
1

a) [ + x(®)x() — 2t x(t)] dt — min,
0 X

x(0) =1, x(1) =6;

6) f[txz(t) — 4x(®) ] dt—min
1 X(1) =0, x(2)=2.
2. HccnenoBaTh Ha SKCTPEMYM JOMYCTHUMYIO SKCTpeMallb X« (t) =0:
j[xz(t) +3%3(t) x(t) + 5t x* ()] d t — min,
0

x(0) =0, x(1) =0.

3. IlocTpouTh M H300pa3UTh MHOXKECTBO ZOCTHKUMOCTH 3a BpeMst t =1 u3 Touku (K, M) mpu
a= % U a=3 U CUCTEMBI

% (1) ==2x, (1),
X, (£) = ax, (t) + u(t),
|u|<1.

4. BeIBecTH KpUTEpH ypaBiIsieMOCTH JTUHEWHON CUCTEMBI

X=AX+Bu, xeR? ueR?

Y3 Hayaja KOOpJMHAT Ha BCE JIMHEMHOE MHor006pa3He (K —15) X + ( K —12) X, =h.

5. Pemuts 3agaqdu HarpaHma C IICPEMCHHBIM BPpECMCHEM:

T
a) j[ u?(t) —4X12 (t) ]dt —» min, T e ¢puxcuposarno
0

(1) = 2%, (1),
X (t)=u(t),
(%.(0), x2(0)) = (0,0), (%, (T), X, (T)) = (K, M);



T
0) | [3u?(t) + X12 (t) 1dt > min, T ne ¢uxcuposaro
0

X (t) = 4x (1),

X, (t) = 2u(t),
(%(0). % (0)) = (0,0, (x,(T). o (T)) = (K. M).

IIpumep 3ananus B 8 cemectpe

1. PemwuTh 33124 ONTUMAJILHOTO YIIPABIICHUS:

T
a) f X, (t)dt — min (T - gurcuposano),
0

¥ (1) =3x%, (1),
X, (t) = 2u(t),
lul<1,
(%(0),% (O) = (0,0), (%,(T), %,(T)) = (0,0);

2
6)  [x(tydt — min,
0

% () ==2%,(t),
X, (t) =u(t),
-4<u<?,
(%,(0), %,(0)) = (1,0), x,(2) = -2;
B) T — min,
% (t) = X, (1),
X, (t) = u(t),
u/<2,

(1 (=1), %, (=1)) = (=1,0), (x,(T), X, (T)) = (K, 0).

2. TlocTpouTh CHHTE3 ONTUMAIbHBIX YIPABICHHN:

T — min,
% (t) = K %, (1),
X, (t) =M u(t),
ul<1,

(x,(0), x,(0)) = (1, 2), (x,(T), X, (T)) = (0,0).



3. Pemmts onHy U3 clieayOMX 3a4a4:
3.1. Ucnonb3ys ypaBHeHue bennMana, pemuTs 3a1aqy:

T
j[xz(t) +M uz(t)]dt—> min,
0

X(t)=—x(t) +u(t), ueR.

3.2. C noMouipl0 AMHAMUYECKOTO MPOrpaMMUPOBAHUS PEIIUTH 3a/ladyy O MOCTPOECHUU MYTU OT

BEPIIMHBI A 10 BepIIHHBI Z ¢ MUHUMAILHBIMU CYMMapHBIMU U3JIepKKaMu. V3Iep)KKU yKa3aHbl Ha
pebpax rpada

»

e

t=0 t=1

t=2 t=3 t=4

4. IlepevyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM /ISl IPOBEeHUsI IPOMEKYTOYHOM
arrecTaluu 00y4arommuXxcst

1. OcHoBHasg 3ala4a ONTHMAJIBHOTO YIIPABJICHUA. prOIJ_IeHHaSI 3agada OITHUMAJIbHOI'O
YIIpaBJICHUA. IlonsaTue c1adoro U CHILHOIO MHHHUMYMaA.

2. 3az[aqa ﬂarpaHma U 3aJia4a BapUaliluOHHOTO UCHUCIICHU .

3. 3agava co cMelnaHHbIM BUJIOM (QyHKIIMOHANA. 3anada Maiiepa u 3agada bonbia. 3amaua Ha
OBICTpOACHCTBHE.

4. 3agaya ONTUMAIBHOIO YIIPABJICHUSI C HE3aKPEIJICHHBIM BPEMEHEM.

5. ®yukumu Jlarpawxka u Ilontpsaruna. IIpuHnmn Makcumyma IloHTpsArMHa Ui 3agauu
BapHUaLMOHHOIO UCUUCIIEHUS. Y paBHEHUE Diliepa 1 yCIOBHE TPAHCBEPCAIBHOCTH.

6. @ynkumuu Jlarpamxa u IlonTpsiruna. IlpmnHnun makcumyma IloHTpsAruHa Uit 3azadu

Jlarpanxa. YpaBHeHue Ditnepa, yCI0BUE MUHUMYMa JIarpaHKHaHa Mo YIPaBJIECHUIO U YCIOBUE
TPaHCBEPCAIBHOCTH.

7. ®ynkuun Jlarpanxa u [lontpsaruna. [Ipuanmnn makcumyma [lonTpsiruna 1uis 3agaun bonsna.
VYpaBHeHue Olinepa, yClIOBUE MHUHHUMyMa JIarpaHKMaHa II0 YIPaBICHUIO U  YCIOBUE
TPAHCBEPCAIBHOCTH.

8. ®ynkuum Jlarpanxka u [lontpsaruna. Ilpunnun makcumyma IloHTpsrMHA U1 yIpOLEHHON

3aJ]aui ONTUMAJILHOTO yIpaBieHUs. Y paBHeHHE Diiiepa, yCI0BUEe MUHUMYMa JIarpaHKuaHa 1o
YIIPABJICHUIO U YCIIOBUE TPAHCBEPCAIBHOCTH.



9. ®ynkuuu Jlarpanxa u [loatpsaruna. [Ipuanun Mmakcumyma [ToHTpsrrHA 17151 001IIEH 3312491
ONTUMAJIBHOTO YIIpaBJICHMs. YpaBHEHHE OMepa, yCIOBHE MHUHUMYyMa JIarpaHKuaHa IIO
YIPaBICHUIO U YCIOBHE TPAHCBEPCATILHOCTH.

10. Kanonnueckas popma 3anucu npuHuna Mmakcumyma [lonrpsruna.

11. JlokazarenbcTtBo mpuHiumna MakcumyMma JI.C. TloHTpsiruHa 11 3ajJadyd BapUAILIMOHHOTO
vcuurciieHus. [lonsaTue JIoKanbHON BapUalUu.

12. JoxazarenbctBo npuHuuna makcumyma JI.C. Ilontpsaruna qig 3agaun Jlarpanxka. [lonstue
CEMENCTBA JIOKAJbHBIX BapUALIUM.

13. JloxazarenbctBo npuHuuna makcumyma JI.C. IloHTpsAruHa Juis ynpoILEHHOM 3axadu
ONTUMAJIBHOIO yrpaBieHus. [loHsTHe uroapyaToil Bapuanuu.

14. 3agmaua BapualmoHHOro wucuucieHus. llepBeie uHTErpanbl ypaBHEHHs Oiliepa.
HeobOxomumebie yciioBUs CUIBHOTO MHHMUMYMa. Y ciioBus Beepmitpacca u Jlexxanapa. YcnoBus
Beepmrpacca—Opamana.

15. 3apgaua BapumanuoHHoro wucuuciaeHuss. HeoOxoaumble ycinoBus ci1aboro MHHHMYMa.
Ycnosue Jlexanapa.

16. 3agaua BapuanuoHHOro wucuuciaeHus. HeoOxoaumble yciaoBusl cj1abOoro MHUHHUMYyMA.
VYcnosue SIkobu. YpaBuenue SIkoow.

17. JluHeliHbIe CUCTEMBI C KBaAPATHYHBIM (PYHKIIMOHATIOM. [IpuHIMIT MakcHMyMa Kak He00Xo-
JUMOE U JOCTAaTOYHOE yCIOBUE ONTUMAIBHOCTH.

18. 3agaua Ha ObicTponelicTBue. TeopeMa 0 KOHEYHOM YHCIIE TOYEK MEePeKITIOUeHUI.

19. Meroapl nuHaMuyeckoro mnporpamMMupoBanus. PyHknus bennmana.  YpaBHeHue
["amunpToHa-AK00u-bennmana.

20. CBa3b ypaBHeHus ['amunbrona-Skobu-bennmvana ¢ npuHIMIIOM MaKCUMyMa (HEOO0XOAUMBIE
YCIIOBUS ONITUMAJIbHOCTH).

21. Ilpobnema cuHTE3a ONTUMAIBHOTO yIpaBieHHUs. JlocTaTOYHbIE YCIOBHS CYIECTBOBAHUS
¢yukun bennmana (qoctaToyHbIe YCIOBUS ONTUMAIBHOCTH).

22. MHOX€ECTBO IOCTMKMUMOCTH JUIsl JIMHEWHBIX CHCTEM. OKCTPEMAIIBHOE YIIpPaBJICHHUE.
Kpurepuii 5KkcTpeManbHOCTH YIIPaBICHUS.

23. VYmpaBigeMoCTb Ui JIMHEHHBIX cucteM. IlonmHas ynpaBisieMOCTb JIMHEWHBIX CHCTEM.
Teopema Kanimana 0 oJIHOH ynpaBiIsieMOCTH aBTOHOMHBIX CHCTEM.

24. VYnopasngeMocTb Al JUHEHHBIX cucteM. Teopema KaiMaHa o MonHOHN ympaBisieMOCTH
ABTOHOMHBIX CUCTEM OTHOCUTENBHO IOJIIPOCTPAHCTBA.

25. TouyeuHas ynpaBisieMOCTb JUISl JIMHEWHBIX cucteM. Kpurepuil ToueuHoil ynpaBisieMOCTH.
Teopema Kanmana 0 ToueyHON ynpaBiIsieMOCTH.

26. Ilpobnema HaOmogaemocTd. CBs3b MeXIy HaOMIOaeMOCTBI0 U YNPABISEMOCTBIO.
Kputepuii nonHoit Hab1t01a€MOCTH CTAI[MOHAPHON CUCTEMBI.

27. Tlpobnema wunentudukanuu. Kpurepuii wuaentuduuupyemoctd. Kpurepuii momHo#
UACHTU(PUIIUPYEMOCTH CTAllMOHAPHOU CUCTEMBI.

28. IlpoGnema cCyIIecTBOBaHMS ONTHMAJIBHOIO YyIpaBieHus. Teopema CyIIECTBOBAHUS U
€AMHCTBEHHOCTH pelleHus 1u(pepeHnanbHoro ypaBHeHHUs ¢ IpaBOi 4acThI0 U3MEPUMOMH 110 t
(ycnosust Kapareonopn).

29. Ilpunnun otaeixa Ha nonnyty. Jlemma @ununmnosa.



30. ITonsTue cronp3smero pexuma. Ciaadast CXOAUMOCTh CKOJIB3SIIUX PEKUMOB.

31. Teopema cyiiecTBOBaHUSI ONTHUMAJIBHOrO ymnpasiieHus. llpumep 3agaun BapHallMOHHOTO
UCUHCIICHUSI.

32. 3amaya BapHallMOHHOTO HCYMCIEHUS C BBIIYKJIbIM JiarpaHxkuaHoM. CyllecTBOBaHHE
pemieHus: ypaBHeHUs [amumiibToHa-SkoOM Kak JOCTaTOYHOE YCJIOBHUE CHUIILHOTO JIOKAIbHOIO
MUHUMYMa.

33. 3amaua BapuwamMoOHHOTO HcumclieHus. MuTerpansubiii maBapuant [lyankape-Iunnpoepra.
[TonsiTve nexaHApoBa MHOXKECTBA U €r0 CBA3b C PAa3peLIMMOCTBIO ypaBHEHHUs | aMuiIbTOHA-
SAxobu.

34. 3ajaua BapuanMOHHOTO UcUucieHus. Teopema SIkoObu 0 JOCTATOUHBIX YCIOBHSIX CJIa0OTO
JIOKQJIbHOTO MUHUMYMa.

35. 3apgaua BapuannoHHOro ucuuciaeHus. Teopema Beepuirpacca o 1OCTaTOYHBIX YCIOBUSAX
CHWJIBHOT'O JIOKaJIbHOTO MUHUMYMaA.

36. [ocrarounbie ycinoBus ontumaibHocTH B.®D. KporoBa ans 3agaud ONTHMAIBHOTO
yIpaBIeHUSI.

37. Ocobble ynpasnenus. OnpeaeneHue ocoObIX YIpaBIeHHU ¢ moMolbio ckobok [lyaccona.

38. OcoOsbie ynpasnenus. YcnoBusi Kemnu u Konna—Moiiepa.
39. YucieHHbIe METO/IbI, OCHOBAHHBIC HA PEAYKIUH K 3a/1a4aM HEJTMHEHHOTO MTPOrPaMMHPOBAHUSI.
Metox HarpyeHHOTo (pyHKIHOHAIA.

40. YucneHHbIE METOBI PELICHUS KPAEBbIX 3a/1a4.

[Tpumep Ounera

1. 3ajgaua ONTHMAaJIBHOTO YIPABICHUS C HE3aKPEIUICHHBIM BPEMECHEM.

2. TIpobnema HaGmromaeMocT. CBsA3b MEXIY HAOII0JaeMOCTRIO U YIIPABISICMOCTHIO.
Kpurtepuii moHON HA0II0IaEMOCTH CTAIIMOHAPHON CHCTEMBI.

3. Pemmts 3aauy ONTUMAIIBHOTO YIIPABJICHUS:

.
a) I X, (t)dt — min (T - gurcuposano),
0

¥, (1) =3x%, (1),
X, (t) =2u(t),
lul<1,
(%(0),%,(0)) = (0,0), (x,(T), x,(T)) = (0, 0);

Kpurepun onenuBanuns

Onenka orinyHo 10 OaysioB - BBICTaBIAETCS CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CUCTEMAaTHU3UPOBAaHHBIE, ITYOOKHE 3HaHUS Y4eOHOM MPOrpaMMbl AUCHMILTUHBL, IPOSIBIISIIOIIEMY
UHTEpEeC K JaHHOM MpeaIMEeTHOH 00jacTd, NMPOJEeMOHCTPHPOBABILIEMY yYMEHHE YBEPEHHO U
TBOPUYECKH MPUMEHSITh MX Ha MPAKTUKE NPU PEUICHMH KOHKPETHBIX 3a/ady, CBOOOJHOE M
paBUIbHOE 0OOCHOBAHUE MTPUHATHIX PEIICHUH.

Onenka OTIMYHO 9 OauIOB - BBICTABJIAETCS CTYICHTY, IOKa3aBIIEMYy BCECTOPOHHHE,
CHCTEMaTU3UPOBAaHHbIE, TTyOOKHE 3HaHUS Y4eOHOW MNpOorpamMMbl IUCHMIUIMHBI U YMEHHE



YBEPEHHO TNPUMEHATh WX Ha MPAKTUKE MPH PEIIEHWH KOHKPETHBIX 3a/]ay, CBOOOJHOE M
NpaBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUI.

OneHka OTIMYHO 8§ OauIOB - BBICTABIIAETCS CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHME,
CHCTEMaTH3MPOBAHHbIC, TIyOOKHE 3HaHUS Y4eOHOW MPOrpaMMbl JAUCHUIUIMHBI M YMEHHE
YBEPEHHO IPUMEHATH UX Ha MPAKTUKE IIPU PELICHUHM KOHKPETHBIX 3aJay, IPaBUIbHOC
000CHOBAaHNE NPUHSTHIX PELLIEHUH, C HEKOTOPBIMH HEJOUETAMH.

OHCHKa Xopouio 7 0ala0B - BBICTABIISIETCS CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall,
T'paMOTHO 1 110 CYHICCTBY U3JIaract €ro, yMeCT NpUMCHATDH IMOJTYYCHHBIC 3HAHUA HA IIPAKTUKC,
HO HCAOCTAaTOYHO I'PAaMOTHO 00OCHOBBIBAET IMOJIYUCHHBIC PE3YJIbTATHI.

OHCHKa Xopouio 6 0aI0B - BBICTABIISIETCS CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall,
T'paMOTHO 1 I10 CYIICCTBY HU3JIAracT €ro, yMCeCT NPpUMCHATDH IMOJTYYCHHBIC 3HAHHA HA MPAKTHKC,
HO JOITYCKAa€T B OTBETC HUJIM B PCIICHHHU 3aJa4 HCKOTOPBIC HETOYHOCTH.

Onenka xopoio 5 06ayuIoB - BBICTABISAETCS CTYJEHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHITh MOyuYeHHbIC 3HAHUS HA MPAKTUKE,
HO JIONYCKaeT B OTBETE MJIM B PEIICHUHU 33734 IOCTATOYHO OOJBIIOE KOJTMYECTBO HETOYHOCTEH.

Onenka ynoOBIETBOPUTENHHO 4 Oauila - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY
dbparMeHTapHbIM,  pa3pOo3HEHHBIM  XapakTep  3HAHHWM, HEIOCTaTOYHO  IPABHJIbHBIE
(GopMynUpOBKM ©0a30BBIX MOHATUH, HAPYLUIEHUS JIOTMUECKON TOCIEI0BaTEIbHOCTH B
U3TI0’KEHUU MPOTPAaMMHOI0 MaTepHalia, HO IPU STOM OH OCBOMJI OCHOBHBIE pa3/ieiibl y4eOHOMH
IPOrpaMMbl, HEOOXOAUMBIE JUIsl AAJbHEHIIEr0 OOyUeHUsl, U MOXET IPUMEHATh MOJTY4EHHbIE
3HaHUSA M0 00pasily B CTAaHJAPTHOMN CUTYyaIlUH.

OneHka ymOBIETBOpUTENbHO 3  Oaia - BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY
(bparMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HAaHUH, TOMYCKaoLeMy OLINOKHU B (pOPMYITUPOBKAX
0a30BbIX MOHATHUH, HAPYIIEHUS JIOTUYECKOM MOCIEI0BATEIBHOCTH B U3JI0KEHUH IPOTPAMMHOTO
MaTepuaia, ciabo BiIaJeeT OCHOBHBIMM pa3jieiaMH y4eOHON MPOorpaMMbl, HEOOXOIUMBIMU IS
JanpHeHero oOyuyeHust U ¢ TPYAOM NPUMEHSET MOJTy4YeHHbIe 3HaHMS JaKe B CTaHIApTHOM
CUTYalUH.

OneHka HeYJOBIIETBOPUTEIBHO 2 Oaia - BHICTaBISIETCS CTYIEHTY, KOTOPBIM HE 3HaeT
Oo0JIbIIIeH YaCTH OCHOBHOTO COJIepKaHMsl yueOHOH MporpaMMbl IUCIUILIUHBI, JOMyCKaeT
rpyObie omuOKkH B (POPMYITHPOBKAX OCHOBHBIX PUHIIMIIOB M HE YMEET UCTIOIb30BaTh
MIOJTyYeHHbIE 3HAHUS NPH PEILICHUH TUIOBBIX 33/1a4.

OneHka Hey/10BJIETBOPUTENBLHO 1 Oast - BHICTABIISIETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOI'O
coZiepKaHusl y4eOHOH mporpaMMbl JUCHUIUIMHBI, JOMYyCKaeT TpyoOeiime omuOKu B
(dbopMynrpoBkax 0a30BbIX MOHSATHM TUCIUIUIMHBI U BOOOIIE HE HMMEET HAaBBIKOB pPEIIECHUs
TUIIOBBIX IPAKTHUUYECKUX 3a/a4.



5. MeToanueckue MaTepuaJibl, ONpeae/siionue Npoueaypbl OeHUBAHNS 3HAHU A, yMEHUH,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

Bo Bpemsi mpoenenust nuddepeHIMPOBAHHOTO 3adeTa 00ydaromuecss MOTYT TOJb30BaThCS
MPOrPaMMOM TUCHUIUIMHBI, @ TAKXKE CHPABOYHOM JUTEPATYypOM, BHIYUCIUTEILHON TEXHUKOM,
KOHCHEKTAaMHU JIEKIIUH.



