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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CriocoOeH aHaIM3upOBaTh U BBISBISATH €CTECTBEHHO-HAYYHYIO CYITHOCTH ITPOOIeM
yIIpaBJIEHUS B TEXHUYECKUX CHCTEMaxX Ha OCHOBE IOJIOKEHHH, 3aKOHOB U METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U MATEMaTUKH
NJI-2 MoxeT npoBOIUTH aHAIN3 U BBIABISATH €CTECTBEHHO-HAYYHYIO CYIIHOCTb TPOOIEMBI
YIPABJICHUS B TEXHUYECKOU CHUCTEME

2. OIIK-2 Criocoben opmynrpoBaTh 3aa9d yIIPABICHHUS B TEXHUYECKUX CHCTEMaX H
00OCHOBBIBATh METOJIbI X PCIICHHS
NJI-1 JleMoHCTpUPYET 3HAHUE METO/IOB PEIICHUS 3a7a9 YIIPABICHUS B TEXHUICCKIX
cucTeMax

3. OIIK-8 CrniocobeH BbIOMpaTh METOABI U pa3padaTbiBaTh CUCTEMbI YIIPABJICHUS CIOXKHBIMU
TEXHUYECKUMU OOBEKTaMHU M TEXHOJIOTUYECKUMHU MPOLECCaAMU
NJI-1 JleMoHCTpUpPYET 3HAHUE PUHIUIIOB, AJITOPUTMOB U METO/I0B YIIPaBJIEHUsI IPOLIECCaMuU
CJIO’KHBIX TEXHUUYECKHX 00BEKTOB
NJI-2 Moxet 000CHOBaHHO BBIOMPATh METO/IbI YITPABICHHSI ITPOLIECCAMHU CIIOKHBIX
TEXHUYECKUX 00BEKTOB, pa3padbaThiBaTh ()yHKIIMOHAIbHBIC U CTPYKTYPHBIE CXEMbI CUCTEM
YIIPABJICHUS

M BKIIFOYACT:
MJISl TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomnboTepHoe 3a/1aHue
1. Bemonnenue nadoparopHoit pabotsl Ne 4 «OnpezeneHue onTuManbHON CTpaTeruu Jis
JMCKPETHOT'0 MHOTOIIaroBoro mnporeccay (Jlaboparopnas pabota)

Dopma peanmzanun: [Tncemennas padora
1. «Tect Ha 3HaHHE OCHOBHBIX TEPMUHOB TEOPUHU ONTHUMAIBHOTO YIPABICHUS»
(TectupoBanue)

®Popma peanuzanuu: CmemmanHas Gopma
1. KonTponbHas pabota «Pemienue 3a1a4 onTuMaibHOro ynpasienus» (KontponapHas
paborta)

®dopma peanmsaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTsl Ne 1 «HeoOxoaumble ycIIoBHs U1 3a1a4i ONITUMH3AIUN
JTUHAMHUYECKUX CHCTEM Ha OCHOBE ypaBHEHHI Dinepa-Jlarpanxkay (JlaboparopHas padota)
2. 3ammra 1abopatopHbIX paboT Ne 2 «Heobxoumble YCIOBHS I 3aJa4l ONITUMH3AIUN
JTMHAMUYECKUX CUCTEM HAa OCHOBE MpUHIUINA MakcuMyMa» U Ne 3 «3agaya onTUMAIBHOTO
ObICTpOJCICTBUS IPU COMMKEHUU ABYX ABMXKYIIUXCS 00BekTOBY» (JIabopaTtopHas paboTa)




BPC aucuunjiauHbI

1 cemectp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCHeBaeMOCTH IO
AUCHUILINHE:
KM-1 «TecT Ha 3HaHHE OCHOBHBIX TEPMUHOB TEOPUH ONTUMAJILHOTO yIpaBiieHus» (TecTupoBaHue)
KM-2 3amura maboparopHoit padotsl Ne 1 «HeoOxoaumple ycIoBUs IS 3a1a4l ONITUMH3AIIAN
JTUHAMHYECKHX CUCTEM Ha OCHOBE ypaBHeHUH Diinepa-Jlarpanxka» (JlabopaTopHas pabora)
KM-3 3amuta maboparopHbix padboT Ne 2 «HeoOxoaumpie yCIIOBUS IS 33]1a4U ONITHMHU3AIIUN
JTUHAMHUYECKUX CHUCTEM Ha OCHOBE MpUHIMIA MakcuMyMa» U Ne 3 «3ajada ONnTUMaIbHOTO
OBICTPOICHCTBUS TIPH COMMKEHUH JBYX IBIKYIIHXCSI 00beKTOBY» (JlabopaTopHas pabora)
KM-4 KontposbHas pabota «Penienue 3aqaq onTuMansHOTo ynpasieHus» (KontpoiabpHas padora)
KM-5 Bemonnenue nabopatopHoit pabotsr Ne 4 «OmnpeaesieHne onTUMaaIbHOM CTpaTeruu JAJIs
JUCKPETHOT'O MHOTOIIIArOBOTO Tiporiecca» (JlabopaTopHas padbora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Beca KOHTpoIbHBIX MeponpusTUii, %
Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Paszgen nucuurimHbl
KM:
Cpok KM: 4 8 12 14 15
[TocTanoBka u popmanu3zanus 3aaa4 ONTUMAIBLHOTO
YHpaBJICHHS
[TocTanoBKka u Gpopmanu3zanus 3aJad ONTUMAIBLHOIO +
YHOPaBJICHUA
Mertoap! KJIaCCHYECKOr0 BapUALIMOHHOTO HCUUCIICHUS
Mertoap! KJIIaCCHYECKOr0 BapHALIMOHHOTO HCUUCIIEHUS + + +
[TpuHuMn MakcumMyma
[TpuHuMI MakcumMyma + +
Meron IMHaMHYECKOr0 POrpaMMUPOBAHUS
Meron IMHaMHYECKOr0 MPOrpaMMUPOBAHUS + +
BecKM: | 20 20 30 25 5




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-20mk-1 Mosxert | 3HaTh: KM-1 «Tect Ha 3HaHHE OCHOBHBIX TEPMUHOB TEOPUU ONTUMAILHOTO
POBOJIUTH aHaJIN3 U | OCHOBHBIE ONpEAEICHUs U ynpasieHus» (TectupoBanue)
BBISABIIATH €CTECTBCHHO- | TEPMUHBI TCOPUU KM-6 KontposnpHas pabota «Peuienue 3aa4 onTUMaIbHOTO YIPABICHUS»
HaY4YHYIO CYUIHOCTb | onTUMaibHOro yrnpanieHus | (KontposibHas paboTta)
npoOJeMbl  YIpaBIEHUS B | YMETh:
TEXHUYECKOH cucteme (dbopMHpOBaTh ypaBHEHUS
HEOOXOIMMBIX YCIIOBHIA 1
IIPOU3BOIUTH PACUEThI
ONTHMAJIbHBIX 3aKOHOB
YIIPaBICHUS
OIIK-2 N-lonk-2 JemoHcTpupyer | 3HaTh: KM-7 3amura naboparopHbix padot Ne 2 «Heobxoanmble ycinoBus Jis
3HAHME METOJOB pEIICHU | COAEpKATEIbHbIE AIEMEHTHI | 3a/ladyll ONTUMU3ALUU JUHAMUYECKUX CUCTEM Ha OCHOBE IIPUHIINIIA
3a1a4 yIpaBJICHUS B | hopMHUpOBaAHHS Makcumymay U Ne 3 «3amaua onTUMaIBHOTO OBICTPOICHCTBUS TIPU

TEXHUYCCKUX CUCTEMAX

raMUJIbTOHHAHA IS
ONpeIEICHUS YCIOBUN
ONITUMU3ALMU TPUHIUIA
MaKCUMyMa

YMers:

Ha OCHOBaHUM MCXOIHBIX
JAHHBIX 33/1a41
000CHOBaHHO M30UpaTh
JIOMyCTUMBIN METOJT
pEIIeHUS U COTJIACHO METOAY
COCTABJISATh YPaBHEHUS IS
OTIpeJIeNIeHUs] ONITHMAJILHOTO

COMMKEHUH JBYX JIBUXKYIIUXCS 00beKTOB) (JIabopaTopHas pabota)




YIPABJICHUS

OIIK-8 N-lonk-s JemoHCTpUpYyeET | YMETh: KM-8 Brinonaenue tadboparopHoii pabotsl Ne 4 «Onpenenenue
3HAHHE MIPUHIIAIIOB, | IPUMEHSATH METO/T ONTUMAJILHOU CTPATErHH JUIsl TUCKPETHOTO MHOTOIIIATOBOTO TIPOIECCay
QITOPUTMOB W METOJOB | JUHAMHUYECKOTO (JTaboparopnas paboTta)
yIOpaBlIeHUS  MPOIECCAMH | IIPOTPAMMHUPOBAHUS JIJIS
CJIOXKHBIX TEXHUYECKUX | pEIICHUE TUCKPETHBIX 3aa4
00BEKTOB ONTUMU3ALNU

OIIK-8 NI-20mk-8 Mosxer | 3HaTh: KM-2 3ammura naboparopnoii padbotsl Ne 1 «HeoO6xoaumble yCIOBUS IS
000CHOBaHHO BEIOMpATh | ypaBHEHUS Diepa- 3aJ1a4 ONTUMH3AIUN THHAMUYECKIX CUCTEM Ha OCHOBE ypaBHEHUI
METO/IBI ynpasieHus | Jlarpanxka xak Diinepa-Jlarpanxka» (JlabopaTopHas pabota)
nporeccamMmu CIIOKHBIX | HEOOXOAMMBIE YCIIOBHUS
TEXHUYECKHUX 00BEKTOB, | 33/1a4 ONTHMHU3ALUU CUCTEM
pa3pabarbIBaTh ABTOMATUYECKOTO
(byHKIIMOHATIBHBIE U | YIpaBICHHS

CTPYKTYPHBIC CXCMbI CUCTEM
YIpaBJICHU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. «Tect Ha 3HaHHE OCHOBHBIX TEPMUHOB TEOPUH ONTHMAJIBHOIO YIIPABJIEHUSD)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJIBLHOr0 MeponpuaTHA: PaboTa BHIMONHIETCS 110 BapHaHTaM, BO
BpeMsl JIeKIMU. TecT COCTOUT U3 JIBYX 4YacTeil, B Kaxaoil mo 5 3amaHuid. K kaxmoMy 3agaHuio B
gacth | JaHBl HECKOJBKO OTBETOB, M3 KOTOPHIX HY)XHO BBIOpaTh OAWH NPAaBHILHBIA. Pemienue
3aJIaHUK YaCcTH 2 HY)KHO BITMCATh B MIPEHA3HAYCHHOE I HETOo ToJie. Bpems Ha nmpoBeneHue Tecta
- 30 MUHYT.

Kpatkoe cogepxanue 3aiaHus:
TecTupoBaHue HAIPABJICHO HA IPOBEPKY 3HAHUSA OCHOBHBIX OIPEJECICHUN U TEPMUHOB TEOPUH
ONTUMAJILHOTO YIIPABJIEHUs], @ TAK)KE HA IPOBEPKY 3HAHMsI He0OX0oAUMBIX ycioBuil 30Y Ha
OCHOBE BapHallMOHHOI'O METO/A.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpocel/3aganust aisi IpoOBEPKU

pe3yibTaTtel O0y4YeHUs IO

JVICIIATUTAHE

3HaTh: OCHOBHbIE 1.Kak Ha3pIBaeTcs 3a/1a4a ONTUMAJIBHOTO YIIPaBJIEHUS, B

ONpEeNieHuss U  TEPMUHBI KOTOpOI1 HE 3aJJaHO KOHEYHOE COCTOSIHME 00beKTa?

TEOPHH ONTUMAJILHOTO 2.Yto Ttakoe sKcTpeMalib?

yIIpaBJICHUS 3.J171s1 9ero cocTaBIsieTCs JarpaHkuaH Py PEIICHUH 3a/1a4n
ONITUMAJILHOTO YIIPABJIEHHs HA OCHOBE BapUAIlMOHHOTO
UCYHCIeHUs?

4 Kak B 3aJ1a4e€ CTaTUYECKOM ONTHUMHU3AINU C OT PAHUYUCHUAMU
Ha3bIBACTCA YCIIOBUC

AF(¥)=0.i=1k.

rae K — guciio orpaHuueHnit Buia HEpaBeHCTB?

a) 0e3ycJoBHOE

0) cTanMoOHapHOCTH

B) JIOMOJHSIOLIEH HEKECTKOCTH

r) Oiinepa

5.Kak 0603HauaeTcsi MHOXKECTBO HEMPEPHIBHBIX HA HEKOTOPOM
oTpeske [a,b] pyHKIuMi?

a) Cy([a.5]) 0) C'([a.b])
B) G([a.?]) r) C°([a.b])




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoineHus shanus: TecT cauTaeTcs BBINOIHCHHBIM Ha OIEHKY
«OTJIUYHOY, €CJIU JJaHbI MPAaBUIIbHBIE OTBETHI HE MeHee ueM Ha 90 % BompocoB Tecra.

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaercs BIIOJIHEHHBIM Ha OLEHKY
«XOpOILIOY», €CIIN BHIIIOJHEHBI CIIEAYIOIINE YCIOBHS: 1aHbl IPABUIbHBIE OTBETHI - HE MEHEE YEM Ha
80 % BompocoB u3 1-0i1 yactu Tecta u - He MeHee yeM Ha 60 % BompocoB u3 2-i yactu. Unu
Hao0OpoT: - HE MeHee ueM Ha 60 % BonpocoB u3 1-oif yactu Tecra u - He MeHee yeM Ha 80 %
BOIIPOCOB U3 2-i YacTH.

Oyenka: 3 («yIOBICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: TecT CuuTaeTcsl BBIOJTHEHHBIM Ha OLIEHKY
«YJIOBJICTBOPUTEIILHOY, €CIIU BBIIOJIHEHBI CIICAYIOIINE YCIOBUS: IaHbl IPABUIIbHBIC OTBETHI - HE
MmeHee yeM Ha 60 % BompocoB u3 1-0if yacTu Tecra u - He MeHee 4eM Ha 40 % Bonpocos U3 2-i
YacTH, PH TOM CYMMAapHBIN POIICHT MPaBUIBHBIX OTBETOB Ha BOIPOCHI M3 00CUX YacTel TecTa
He MeHblue 60-tu %.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 8blnoaHeHuss 3Hanus: TecT CUUTaeTCsl BBIOJTHEHHBIM HA OLEHKY
«HEYIIOBIICTBOPUTEIHHOY, €CITU CTYICHTOM HE BBINIOJIHEHBI YCIIOBUS, MPEAIOJIATAIONIHE OLICHKY
«YIOBIICTBOPUTEIIHHOY.

KM-2. 3amura nadoparopHoii padotsl Ne 1 «Heo0xonumble ycji0Bus AJs 3a1a4H
ONTUMU3AUMM THHAMHYECKUX CHCTEM HA OCHOBe YpaBHeHUii Jiiaepa-Jlarpanxa»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOr0 MeponpusaTus: JlaboparopHas paboTa NMpUHUMAETCS K
3allUTe MPU HAJIWYUU OTYeTa, OPOPMIIEHHOTO B NUChbMEHHOM BHje. Kaxaomy uneHy Opuraibl
BBIJIAIOTCSI BONPOCHI Ha 3alIUTy. 3aluTa MPOBOAMUTCS B YCTHOW (GopMe B BHUJE MOJATOTOBKH U
U3JI0’KEHUS pa3BEpHYTOro oTBeTa. Bpems Ha moAroToBky orBeTa — He Oosiee 30 MUHYT.

Kparkoe conepxxanue 3agaHus:
[{enb paboThI: MOJTy4eHNE IPAKTUUECKUX HABBIKOB COCTABIIEHUS ypaBHEHU Dilnepa-
Jlarpan>ka npu peIIeHnH 3aa4 ONTUMAIBLHOIO YIIPaBJIEHUS.
JlaGopaTopHast paboTa COCTOUT U3 ABYX YacTeil.
[TepBas yacth — pemenue 30V ¢ pukcuposanHviMu KOHYAMU U PUKCUPOBAHHBIM 8PEMEHEM,
BTOpas yacTb — pemeHre 30V co c80000HbIM NPABbIM KOHYOM U HEPUKCUPOBAHHBIM
epemenem.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus i NpoBepKU

00y4eHUs IO TUCIIUILIAHE

3HaTh: ypaBHeHUs Oiinepa-Jlarpanxka 1.ITouemy 30V B BaprallMOHHOW ITOCTAHOBKE

KaKk HeoOXOoJMMble YCIIOBUS 3ajau SBJISIETCS 3a7jaueii Ha YCIOBHBIN 3KCTpEMyM

ONITUMU3ALNH CUCTEM ¢ynkunonana? Kakum o0pa3oM ocyiecTBIseTCs

ABTOMATHUYECKOTO YIIPABICHUS repexo/1 Ha 0e3yCIOBHBIN IKCTpEMYM (PyHKITHOHATA?
2.3anummre Bce He0OOXOAUMBIE YCIOBUS DKCTpEMyMa
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ais npoBepKu
00y4YeHUs 10 TUCITUTINHE

¢dbyHkmonana B 3aaaue Jlarpanxa ¢ HHTErpaibHBIMU
OTPaHUYCHUSIMU.

3.J1i1g kakoro MoMeHTa BpeMeHHt petieHust 30Y
3alUCHIBAIOTCA YCIOBHS TPAHCBEPCATLHOCTHU?
3anuIuTe ux.

4 Kakum o0pa3oM UCIOJIb3YETCs yCIOBUE
JOTIOJTHSIOIIEH HexecTKoCcTH? s kakux
OTpaHUYCHUM ITO YCIIOBHUE 3aITUCHIBACTCS ?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUA: 3amnTa 1a00paTOPpHON pabOTHl MPUHIUMAETCS C
OLICHKOH «OTJIMYHOY, €CIIM BBITIOJHEHBI CIICIYIONINE YCIOBHUS: - OTYET 110 JIAOOpaTOpHOU paboTe He
COJICPKUT OMITUOOK; - IPA OTBETE HA BOMPOCHI CTYACHT MTOKAa3all, YTO BIIAJCET MAaTEPUATIOM IO TeMe
nabopaTopHOit paboThI, CBOOOHO MPUMEHSIET CBOM 3HAHUS JJIs1 OOBSICHEHHSI Pa3JINYHbBIX SBJICHUM.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 8blN0IHeHUs 3HaHUA: 3amunTa 1a00paTOpHON pabOTHl MPUHIUMAETCS C
OLIEHKOM «XOPOIIOY, €CIIN BBITOJIHEHBI CIEAYIOIINE YCIOBUS: - OTYET MO0 JabopaTOpHOI paboTe He
COJZEPKUT OLIMOOK; - OTBET HAa BOIPOCHI B OCHOBHOM IPaBWIIBHBIN (JOMYCKaeTCS HECKOIBKO
HEJIOUETOB HEMPUHIIMITUAIBHOTO XapaKTepa).

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6blNOIHeHUs 3HaHUsA: 3amnTa 1a00paTOPHON pabOTH MPUHIMAETCS C
OIICHKOW «YZOBIETBOPUTEIHHOY, €CIIH BHITIOTHEHBI CIEAYIOIINE YCIOBUS: - OTYET IO
nabopaTopHO# paboTe HE CONEPKUT OLTUOOK; - OTBET Ha BOMPOCHI MTPABUIILHBIN, HO HETIOJIHBIH,
JIOMyLIeHbI HErpyOble OITNOKH.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKkuy 6blN0OJIHEHUs 3HanUA: 3alnTa J1abopaTopHOi paboThl HE TPUHUMAETCS
" CTaBUTCA OLUCHKA «HCYAOBJICTBOPHUTECIBHO), €CIIN CTYACHTOM HEC BBIIIOJIHCHBI YCIIOBHA,
MIPEIIOJIararoIIne OIIEHKY «YOBIETBOPUTEIHHOY.

KM-3. 3amura sadopaTtopubix padot Ne 2 «Heo0xoaumble ycJI0BUs IS 32/1a41
ONTUMM3ALMH JMHAMHMYECKHUX CHCTEM HA OCHOBe NPUMHLIMNA MaKcuMyMa» U Ne 3 «3agaya
ONTUMAJILHOTO OBICTPOACHCTBHUSA NPHU COJMKEHUH ABYX ABH/KYIIHMXCH 00bEKTOB»

®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBe/ieHHs KOHTPOJIBLHOr0 MeponpusTus: JJabopatopHsle paboThl MPUHUMAIOTCS K
3alUTe NpY HATUYMU OPOPMIIEHHOTO B MMCbMEHHOM BHJI€ OTUeTa o labopaTtopHoi padote Ne 2 u
IPOTOKOJIa BBIMOJIHEHHUs JabopaTopHoil paboTsl Ne 3. Kaxkmomy wieHy Opuraisl BbIIAIOTCS
3aJjaHUs Ha 3allUTy (TEOpeTHYecKHe U MpaKTHuYecKue). 3aliuTa MPOBOAUTCS B YCTHOM ¢dopMme B
BUJI€ MTOJITOTOBKH U M3JI0KEHHUS Pa3BEpHYTOro OTBeTa. BpeMsi Ha MOArOTOBKY OTBeTa — He Oosee 45
MUHYT.

KpaTkoe cogep:xkanue 3a1aHus:




[{enp naboparopHoit paboThl No 2: morydeHrne TPAKTHUYECKUX HABBIKOB COCTABIICHUS
HEOOXOUMBIX YCIOBUN MPUHIIMIIA MAKCUMYMa.

JlaGopaTopHast paboTa COCTOUT U3 ABYX YacTeil.

[lepBast yacTh — peleHue sadayu b6vicmpooeticmeus A TPAEKTOPUH C 3aKpenieHHbLMU
KOHYamu, BTOpasi 9acTh — PeIlieHue 3a7aun onTuMaibHoro ynpasieHus (30Y) co cobooHbim
NpaAgvbIM KOHYOM Y HeQhUKCUPOBAHHBIM 8peMeHeM, 3aIIUCAHHON 6 obOuem suoe.

L{enp maboparopHoit paboThl Ne 3: Moy4eHre MPaKTHYECKUX HABBIKOB PEIICHUS 3a0ayu
bvicmpodelicmauss Ha IpUMepe pelIeHHs 3a1a4u 00 ONTUMAaIbHON MO OBICTPOACHCTBHIO
BCTpEUE JBIKYIIUXCS OOBEKTOB.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3annaHupOBaHHBIE PE3YJIbTAThI
00y4eHUs IO TUCHUILINHE

Bompocsi/3aganust 17151 IpoBepKH

3HaTh: COJIepKaTeIIbHbIC 1.Kakue orpaHn4eHus B HICXOQHBIX JAHHBIX MOKHO y4€CTh
AJIEMEHTBI dbopmupoBanus npu pemieHnu 30V ¢ IpUMeHEHUEM NpUHIUIA MaKcCuMyma?
raMuJIbTOHHAaHa JUTSt 2.B kakux 30Y He00X0IMMO yUUTHIBATh YCIOBUS
OnpeAeeHus YCJIOBUH TpaHCBEPCATHHOCTH? 3aMUIINTE AHATUTHYECKUE BBIPAKECHUS
ONTUMU3ALNH IpUHIMIA YCIJIOBHI TPaHCBEPCATBbHOCTH AJI IPABOI'0 KOHIIA
MakcuMyma TPaeKTOPUU JIBUKEHUSI O0BEKTA.
3.3anumure aHAIMTUYECKOE BBIPAKECHHE IS
rammwibToHraHa. OOBICHUTE, KAKUM 00pa3oM M3 3TOTO
BBIPKEHHSI MOKHO ONPEEIUTh ONTUMAIIBHOE
YIIPABJISIIOLIEE BO3ICHCTBHE.
4 ITpumep 3aaa4u Ha 3aILUTY:
Tpebyercs onpenenuTs IKCTpeMaib, KOTOpas
MUHUMU3HUPYET () YHKIIMOHAT
8
)
J(x(1)) = j (2%° +2x)dt — min
2 ' x(1)eQ2,
IIPY YCIIOBUSAX !
%] <3, x(0)=2, t€[0,8].
BTopoii KOHel He 3aKpeIuieH.
YMers: Ha OCHOBaHUH 1.3anumuTe UCXOIHBIE TaHHbBIE 33]]a4l 00 ONTHMAIBLHON
UCXOIHBIX  JAHHBIX  3aJa4u BCTpeYe ABIKYIIUXCS 00BEKTOB (OMMCaHUE Mpolecca
000CHOBAaHHO n30uparthb JBUKEHUSI, TPAHUYHBIE YCIIOBHSI, OTPAaHUYEHHU S, TOCTAHOBKY

HOHYCTHMLIﬁ MCTO/ PCIICHUA U
CorjiaCHO ME€TOAYy COCTaBJIATH
YpaBHCHUA [JIsI OHPCACICHUA
OINTUMAJIBHOT'O YITPABJICHUA

3a/a4H).

2.3anumute ucxoaubie nanapie 30Y 00 onTUMaNTbHON
BCTpEUe JABIKYIIUXCS O0BEKTOB Uepe3 KOOPAUHATY
PaCcCTOSIHUST MEXIy HUMH (OTTMCaHUE TIPOIIecca TBIKCHMUSI,
TpaHUYHBIC YCIIOBHS, OTPAHUYCHHUS).

3.B paccmarpuBaemoii 30Y 3anumure B NEpeMEHHBIX
COCTOSTHHSI TIPOLIECC IBWKEHUS, CHOPMUpPyHTE
raMUJIbTOHUAH U ONPEACIIUTE ONTUMAIBHOE YIIpaBJICHUE.
4.00bscHUTE Qu3ndeckuii cMpici Gopmbl u*(t) u
MPEAJIOKUTE AITOPUTM ONPEIETICHUS TOUEK NEPEKITIOYEHUS
u*(t) tl mt2.
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3Hanus: 3ayTa 1a00opaTopHbIX padboT NeNe 2, 3
MIPUHUMAETCS C OI[CHKON «OTIMYHOY, €CJIA BBITTOJIHEHBI CIASAYIOIINE YCIOBHS: - TPOTOKOJIBI

BBITIOJTHEHU A J'Ia60paTOpHI)IX pa60T HE CoacpKar OH_II/I6OK; - 3a71a4a pe€uIcHa IIpaBUJIbHO, - IIPpHU

OTBCTC HA TCOPCTUUCCKHUEC BOIIPOCHI CTYACHT IIOKAa3aJl, YTO BJIAACCT MATCPHUAJIOM 10 TEMC

naboparopubix padbot NeNe 2, 3, cB0OOIHO MPUMEHSIET CBOU 3HAHUSA JUIS OOBSICHEHUS PA3IUYHBIX

SIBJICHUU.

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3HaHus: 3ayTa 1a0opaTopHbIX padboT NeNo 2, 3
MPUHUMAETCS C OLICHKOM «XOPOIIIO», €CJIA BBIITOJIHEHBI CASAYIONIUE YCIOBHS: - TIPOTOKOJIBI
BBITNIOJTHEHUS TAOOPATOPHBIX pabOT HE CoIepKaT OMMOOK; - OTBET Ha BOIPOCHI, BKITFOYAs
MPAKTUYECKOE 3a/IaHNE, B OCHOBHOM MPABWIBHBIN (JOIMYCKAETCSI HECKOJIBKO HEI0YETOB
HEMPUHIIUIIAAIBHOTO XapaKTepa).

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bInOIHeHUs 3Hanus: 3ammTa 1adopatopHbIX padoT NeNe 2, 3
MIPUHUMAETCS C OLEHKOHN «yIOBJIETBOPUTEILHOY, €CIIN BHIMOIHEHBI CIIEAYIONINE YCIOBHUS: -
MPOTOKOJIBI BEITIOJTHEHUS TA0OPAaTOPHBIX padoT HE collepIKaT OMMOO0K; - 33/1a4a PelIeHa B
OCHOBHOM MPaBUJILHO; - OTBET HA TEOPETUUYECKUI BOMPOC (-bl) MPABUILHBINA, HO HEMOJIHBIH,
JIOTYILIEHbI HErPyObl€ OLINOKU.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)

Onucanue xapaxmepucmuxu 8blNoJIHeHUs 3HaHus: 3amuTa 1adopaTopHbix padot NoNe 2. 3 e
MIPUHUMACTCS M CTABUTCS OIICHKA «HEYIOBICTBOPUTEIBHOY, €CIIH CTYICHTOM HE BBITIOJTHCHBI

yCJioBud, MpeaAnojararomme OUCHKY «yJOBJICTBOPUTCIBHO.

KM-4. KoutpoabHas padora «PemeHue 3a1a4 oNTHMAJIBLHOIO YIIPABJICHUS»

®opmbl peanuzanun: CmemanHas Gopma

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora
Bec koHTpOIbHOrO Meponpusitusi B BPC: 25
IIpoueaypa npoBeieHNs1 KOHTPOJIBHOr0 MeponpusaTusi: KoHTpoibpHas paboTa BBHIIOIHIETCS IO
BapuaHTaM B (hopMe JOMaIIHero 3aJaHus ¢ opopMieHreM oTdera. 3aluTa oT4yeTa MPOBOJUTCS B

YCTHOM (hopMe B BUJE OTBETOB Ha BOIPOCHI IO PEIICHHBIM 33a4aM.

Kpartkoe conepixanue 3a1aHusi:
KonTponbHast paboTa BKITIOYAET B ceOsI IBE 3a/1a4M U3 Pa3TUIHBIX Pa3felioB Kypca.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE
pe3yibTaTtel  O0y4YeHHs IO
JUCITUIUINHE

Bomnpocski/3aganus 11t mpoBepKku

YMeTs: dbopmupoBaTth
yYpaBHEHHS  HEOOXOAUMBIX
YCIOBUA M MPOU3BOAUTH
pacdeTsl ONITUMAITEHBIX
3aKOHOB YIpaBJICHUS

1.Bapwuanr 1:
3agauya 1

TpeGyercst onpeaenuTs ONTUMAIBHOE YIIPaBICHUE U
ONTUMABHYIO TPACKTOPHUIO B 33]1a4€, UMEIOIICH CIICTYIOITHE

HNCXOAHBIC JAHHBIC:
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3anjgaHUupOBAHHBIE

pe3ynbTaThl  OOyYeHUs IO
JUCLHUIIIINHE

Bonpocei/3aganus 1iist mpoBepKu

x+ax =bu,

x(0)=c, x(0)=d, x(7)=e,

KpUTEpUH ONTUMHU3ALIAH -

A

]
e

ou’dt —> extr
0

(TTapametpsrl @, b, C, d, € 1 g 3a1a10TCSI 110 BapUAHTaM. )

3agaua 2

Ha ocHoBaHuM MeTOIa TMHAMHYECKOTO IPOIPaMMHUPOBAHUS
OTpeeNIUTh ONTUMAIbHOE yIIpaBieHue u*(t) u 3anucarp
ypaBHeHue ['amMunbTOHA-SIKOOU /IS CIIeAyIOIIeH 3a0a4u:

L4
et

dux, +2x,,

x, =10u,
T

J:J'(le2 +3x; +2u” ) df — min,
0

lu|< 7.

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cCUMTaeTCs BHIIOITHEHHOH
Ha OLICHKY «OTJIUYHOY, €CIIM B 00eX 3a7ayax MOJTy4eH BEpHBIA OTBET U pelIeHHs] 0OOCHOBAHHBI.
JlomyCcTHM MakCUMyM OJTUH HEJ[0YeT.

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cCYUTaeTCs BHITOTHEHHON
Ha OIIEHKY «XOpOIII0Y, €CJIA OJTHA U3 33J1a4 PeIlleHa ¢ HeOOJIBITUMH PACYCTHBIMHU OITUOKAMU, HO
IIPH STOM aJTOPUTM PElIeHUs 00EuX 3a/1a4 BHIOpaH MPAaBUIBHO.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku evinonenus 3nanus: KOHTponbHas paboTa CYMTASTCS BHITIOJTHEHHON
Ha OLICHKY «Y/IOBJIETBOPUTEIILHOY, €CJIN 00€ 3a/1a4M PelIeHbl ¢ HeOOIBIIMMU PACUETHBIMU
olMOKaMu, HO IPU ATOM QJITOPUTM MX pelIeHus! BBIOpaH MPpaBUIIbHO, MJIU €CIIU B OJTHOM 3a/1a4e
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MOJIy4eH BEPHBI, 000CHOBAHHBIN OTBET, a Il BTOPOH 33/1a4H CTYACHT HE CMOT HAWTH
IIPABWJIBHBIN ITyTh PEIICHHUS.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku vinonnenus snanus: KonTpoiabHas paboTa cCUUTAeTCs BHIIOIHEHHOM
Ha OIICHKY «HEYJOBIETBOPUTEIBHO», €CIH CTYJCHTOM HE BBIITOJIHEHBI YCIIOBUS, MTPEAIOIararonme
OLICHKY «yJIOBJIETBOPHTEIHLHOY.

KM-5. BoinojsiHeHue j1abopatopHoii padorsl Ne 4 «Onpenesnenue onTuMaaibHOM
CTpaTeruu AJs JMCKPEeTHOT0 MHOTOLIATOBOI0 MPOIecca»

®opmbl peanuzanuu: KoMneoTepHoe 3a1aHue

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa mpoBe/leHUsI KOHTPOJBLHOr0 MeponpusTusi: JleMOHCTpanus  BBITOJHECHUS
nabopaTopHO pabOTHI.

Kpatkoe coaep:kaHue 3a1aHus:
PaccmarpuBaeTcss MHOTOILIArOBBIH MPOIIECC MepeBoja 00bEKTa YIIPaBICHHUS U3 HAYaIbHOTO
cocrosiHus X(0) B koneuHoe X(7) 3a ceMb 11aroB.
TpeOyercst onpenenuTh ONTUMAIBHYIO TPACKTOPHUIO IBH)KEHHSI 00BbEKTa B IPOCTPAHCTBE
NIEPEMEHHBIX COCTOSIHUS Ha OCHOBE MpuHIMNa bemivana.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKU

00y4YeHHMsI 10 JUCLUIUIMHE

YMers: IIPUMEHSATH METOJ 1.Copmynupyiite u nosicaute rpaguyecK MPHUHLIUT
JUHAMUYECKOTO MPOrpaMMHUPOBAHMS bennmana.

JUISl  pelleHue JUCKPETHBIX 3aJa4 2.00bsicHUTE rpaduueckuii anroput™ peuerus 30Y
ONTUMM3ALH JUCKPETHBIM MHOTOIIATOBBIM IIPOLIECCOM IIPU

HEOO0JIBIIIOM KOJIMYECTBE TOUEK BO3MOKHOIO
COCTOSIHUS TIpoliecca X1 MU JIBUKEHHUHU C KOHIIA
TPaeKTOPHH.

3.Pacckaxute anroputm pemenus 30Y TUCKPETHBIM
MHOTOIIIarOBBIM MPOIIECCOM IPU OTPAaHUUYEHHOM YHCIIe
TOYEK BO3MOXHOTO COCTOSIHUS ITpoLECca ITPU
JBUKEHUH C HadyaJla TPAeKTOPUH.

4.Tlokaxxure Ha mpUMepe TpaPryUecKoro pereHus
30V cokpallleHue Yncia BBIYUCIEHUN ¢ TPUMEHEHHEM
npuHimna benxnmana.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakmepucmuxu eoinonnenus 3uanus: OueHka "oTINYHO" BBICTaBISETCS, €ClIn
BBITIOJTHEHBI CIIEAYIONINE YCIOBUS: - 3aJJaHHE BHIIOJIHEHO B TIOJTHOM 00BEME; - IPOTOKOJT
BBITIOJTHEHHS TA00OPaTOPHON pabOTHI HE COAECPIKHUT OIMOOYHBIX PE3YyIbTAaTOB; - MPHU JAOMYCKE K
nmabopaTopHOU paboTe CTYEHT MOKa3aJl, YTO BJIaJeeT MaTEPHAIIOM IO TeMe pabOThI, CBOOOTHO
MPUMEHSIET CBOM 3HAHUS [Tl OOBSICHEHUS Pa3IMYHBIX SBJICHHM.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90

13




Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
BBITIOJIHEHBI CIICAYIONINE YCIOBUS: - 3aJJaHKE BHIMIOJIHEHO B TIOJTHOM 00BEME; - IPOTOKOII
BBITIOJTHEHUS JTA0OPaTOPHON PabOTHI HE COJACPIKHUT OMMOOYHBIX PE3yJIbTaTOB; - OTBET Ha BOIIPOCHI,
3aJIaHHBIC TIPH JOMYCKE K JIabopaTopHOii paboTe, B OCHOBHOM NPaBUIIBHBIN (JIOITYCKACTCS
HECKOJIBKO HEJJ0YETOB HENMPHUHIIUITUATHHOTO XapaKkTepa).

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "ynoBIETBOPUTEIHHO" BBICTaBISAETCH,
€CJIM BBHITIOJTHEHBI CJICTYIOIINE YCIOBHSI: - 33/IaHUE BBIITOJIHEHO B TIOJTHOM 00BEME; - TPOTOKOIT
BBITIOJTHEHUS J1aOOpaTOPHON pabOTHI HE COAEPIKUT OIIMOOYHBIX PE3y/IbTaTOB; - OTBET Ha BOIIPOCHI,
3aJlaHHBIC TIPH JIOMMYCKe K 1a00paTopHOi paboTe, MpaBUIbHBINA, HO HEMOTHBIN, TOMYIIECHBI
HErpyObI€ OIIMOKH.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIBbHO' BBICTABIISIETCS,
€CJIM CTYJECHTOM HE BBIINOJIHEHBI YCIOBHS, MPE/IIOIATral0INe OLEHKY «YIOBJICTBOPUTEIHLHOY.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

ViBepxaaw:
SK3AMEHAITHOHHBIN BHJIET Ne 1 3aB. kadenpoi
VUT
Maun Kadenpa YIpaBIeHHT H HHTELIEKTYaTbHBIX TEXHOTOTHH

JAuciHiLTHEa — ONTHMATEHOE YIIp aBIeHHe
HNBTHU 20 1.
1. BEIBOJ ypaBHEeHHH NPHHIHNAMakCHMyMaa1s 30V ¢
3aKpeILTeHHBIMH KOHIIaMH. OTIpesieieHHe (opMbl ONTHMATBHOTO
YIIPABICHHS.
2.3agava.
OInpeeTHTh ONTHMATBHYI0 TPASKTOPHIO IBHKEHHA 00BEKTa B
3amaqde:

{.g =,

2 =u.

7

J = [dt=T - min,

uel-11],

x0=4. x(D)=0.

uO=& x@M=0

IIpoueaypa npoBenenust

DK3aMeH IIPOBOOUTCA B YCTHOﬁ (bopMe nmo OwieraMm B BUAC IIOAIOTOBKH W HM3JIOKCHHA

pa3BepHYyTOro OTBeTa. Bpems Ha moAroToBKy oTBeTa — 60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ-2onk-1 MoxeT NpoBOAUTE aHATIHN3 U BBISIBIISATh €CTECTBEHHO-
HAyYHYIO CYIIIHOCTh IPOOJIEMBI YIIPaBIEHUS B TEXHUUECKON CUCTEME

Bomnpocel, 3axanus
1.ITonsiTre 3amaum onTUMalibHOTO ynpasieHud. Micxonusie nannubie. [locranoBka 3agauun
onTuMalibHOTO yrpasineHus. Knaccudukanus 3a1a4 oNTUMaNbHOTO YIIpaBIEeHUS.
2.IlocTaHoBKa 3a/1a4 ONITUMAJIBLHOTO YIIPaBJICHUs Ha IPUMEPE YIPABIICHUS PAKETOM.
3.IlonsTne pynkiuonana. Bapuanus aprymenta ¢pyHkunonana. HenpepbIBHOCTh
muddepeHrpyeMocTsb GpyHkIoHana. HeoOxonumoe ycioBue sxkcTpeMyma QyHKIIMOHATA.
4.HeoOxoauMble yCIOBHSI ONTUMAIBHOCTH JJIs1 HEMIPEPBIBHBIX CUCTEM Ha OCHOBE MPUHIUIA
bennmana. Kanonnueckas ¢opma 3anucu ypaBHEHUH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kak Ha3pIBaeTcs 3a/1a4a ONTUMAJIBHOTO YIIPABJICHUS C MHTETPaIbHBIM (PYHKLIMOHAIOM TIPpU
OTCYTCTBUM OI'PaHUYEHUI Ha YIIPABJICHNE U NIEPEMEHHBIE COCTOSIHUSA?

OtBeThI:
a) Jlarpamxka
0) bonbia
B) Maiiepa
r) ObICTpOCHCTBUS
BepHsiii oTBeT: a
2.Yto Takoe «3ajaya ¢ MOJABM>KHBIMUA KOHIIAMU»?
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OTBeThI:

a) 3aJa4ya, B KOTOPOI OTCYTCTBYIOT OrpaHUYEHHSI Ha IEPEMEHHbIE COCTOSHUS

0) 3amaua, B KOTOpou He 3ananbl t0 u tl

B) 3aj1a4ya C KpUTEPHUEM ONTUMH3ANKH Buaa J=t1 - >min

r) 3amava, B koTopoii t0 u t1 ¢pukcupoBansl, a x(t0) u x(t1) 3a7ar0TCs Ha TUIEPIIOBEPXHOCTIX
Bepnsiii otBeT: T

3.Kakue orpanndeHus Ha yIpaBICHUE U IEPEMEHHBIC COCTOSHUS HA3bIBAIOTCS O€3yCIOBHBIMU?
OTtBeTsI:

a) ypaBHEHHUS CBSI3U

0) ypaBHEHUS COINPSKEHHOT'O COCTOSTHUS

B) MHTETPAJIbHBIC OTPAHUYCHUS

r) nuddepeHmanbHbIe OrpaHUYSHUS
BepHslii oTBeT: a

. Komnerenuuss/Uuauxarop: -lomk-2 JIeMOHCTpUPYET 3HAHUE METOIOB PELIEHUS 3124
2. Kommere N Karop: /-1 € € e
ynpaBJ’ICHI/ISI B TCXHHUYCCKUX CUCTCMaAX

Bonpocel, 3a1anns
1.BoiBoz ypaBHeHuUI npuHIMna Makcumyma st 30V ¢ 3aKperuieHHbIMU KOHILIAMHU.
Onpenenenue GopMbl ONITUMAILHOTO YIIPABICHHUS.
2 IlpuHIMN MakcuMyMa JJIsl IMHEHHBIX 00BEKTOB ynpasieHus. Teopema 00 N-UHTEpBasax.
3. Teopema npuniuna makcumyma it 30Y ¢ HHTErpagbHBIMU OIPAaHUYEHUSIMU U CBOOOHBIM
KoHIIOM. OnpeneneHne (GOpMbI ONITUMAIEHOTO YIIPABIICHHUSL.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUHI
1.CKOJBKO MHTEPBAJIOB IMOCTOSHCTBA COTJIACHO TE€OpEMe 00 N-WHTEepBaIax MOXET OBITh y
YIPaBJIAIOLIETO BO3ACHCTBUSA B 3a7a4e ObICTPOACHCTBHS Il TMHEHHBIX CUCTEM?
OTtBeThI:
a) He MeHee n
0) He Oosiee n
B) He MeHee (n-1)
r) He 6onee (n-1)
Bepuslii otBeT: 6
2.3anumure ycaoBHe TPAaHCBEPCATbHOCTH AJIsi CBOOOAHOIO JIEBOIO KOHIIA TPAEKTOPUH B 3a]1aue
Ha NMPUHLUI MAaKCUMYyMa.
OTBeThI:

16



a) U/(tl)—_;/. ,,..( )

6) W(r)= z/ f)

B) W)= ZO/ &( O)

r) W(tf\)=—§/ é’.’x( )

Bepnbiit oTBeT: B
3.3anummTe raMIJIbTOHUAH ISl CIICAYIOIICH 3a7ja4k ONITUMAJIHOTO YIIPABIICHHUS:

% _ fGit). FeKC(tt1R")

‘uj‘sl,j :G,

f(to):O, te[toetl]

4
JE a5 t) = j G, (%, i1, 0)dt + g, (R(1,), %(t,),1,.1,) = 1|51|i<1’11
& I

OTBETHI:

B H=3 w0 fGE80-AGE 1)

i=1
6) H=2Gy(X,1.0)+ W(t)(g - f&a,0)
B) H= %Go(f:ﬁyt)+v7(l)(§ + f(F,1,1))

r) H= j[ﬂoGo(f,ﬁ,Z) + 1/7(!)(% - f(x,4, t))]dt+ 8o (X(2,), X(2,).1,.1)

Bepnplii oTBeT: a

3. Komnerenuusi/Muaukarop: N/I-lonk-s JleMoHCTpUpyeT 3HaHNE MPUHIUIIOB, aJITOPUTMOB U
METO/I0B YIIPABICHHS MTPOLIECCAMU CIOKHBIX TEXHUUECKUX 0OBEKTOB

Bonpocsl, 3aganus
1.IIpunnun bennmana 11 AUCKPETHBIX MHOTOIIATOBBIX MPOLIECCOB, PYHKIIMOHATIbHbIE
ypaBHEHUS B peKyppeHTHOU (popme. Onpenenenne UCKPETHBIX MHOTOIIIATOBBIX MPOIIECCOB.
2.Pemienue 3a1auu ONTUMHU3ALNAN JUCKPETHBIX MHOTOILIATOBBIX ITPOLIECCOB B IPOCTPAHCTBE
JIOTTYCTUMBIX COCTOSIHUM Ha OCHOBE IpHHITMIIA bemimana (MeTo TMHAMHUYECKOTO
IIPOrPaMMHUPOBAHUS).
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3.Ilonsatue quckperHoro MHoromarosoro npoiecca (JMIL). Pemenue 3anauu o coznanuu
3aMacoB MPOM3BOJCTBA MPOAYKIIMHM HA OCHOBE METO/Ia TUHAMHUYECKOI0 MPOTPaMMHUPOBAHUS
st JAMIIL. (ucxoanble JaHHBIE MOJTYYUTh Y MPENoaBaTes).

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yro rnacur npunuun bemnmana?
OTtBeTsI:
a) ONTHMAaJIbHAS CTPATErHsl 3aBUCUT OT MPEABICTOPUU CUCTEMBbI
0) ONTUMAaNLHOCTb BCEH TPAEKTOPHUH CIEAYET U3 ONTUMAIBHOCTH OTAEIBHBIX YYaCTKOB
B) Jit00asi 4acTh ONTUMAJILHON TPAEKTOPUH €CTh ONTHUMAJIbHAS TPAEKTOPHUS
Bepusiii oTBeT: B
2.3anumure ypaBHeHue bennmana.

OTBETHI:
ar’ (a7 &
c . i g | G | C
a) — = min {G(X.u.t)+ — | —}
3 Z(Deq, = “ \-dg. ) dt
ar’ ... .8 N.farY
- o - C | (8 | a&x
0) —+G | x,—.¢| — | —=
ct \ ox ) | ox ) dt
o' (arY &
c 2 S o | ax
B) — =max {G|(x u.t)+ — | —}
' Ot 0O(fen,” "\ & ) dt

L SRR

Bepnbiit oTBeT: a

4. Komnerenuust/Muauxarop: N/1-2omnk-s8 Moxer 000CHOBaHHO BHIOMPATh METOBI YIIPABICHHUS
IpoleccaMy CIO0XKHBIX TEXHUUECKUX 00BEKTOB, pa3padaThiBaTh (PYHKIIMOHAIbHbIE U CTPYKTYpPHBIE
CXEMBbI CCTEM YTIPaBJICHUS

Bonpocsl, 3aganus
1.ITpunuun Jlarpansa 1uist pereHus 3aa4 CTaTUYECKON ONTUMHU3ALUH B CIIydae OrpaHUYEHUN
B BHJIE PABEHCTB.
2 ITpuammmn Jlarpanka i pemeHus 3ajad CTaTHYSCKON ONTUMHU3AINN B CITydae OrpaHuIeHUN
B BHJIE HEPABEHCTB.
3.YpaBHenus Duinepa-Jlarpanka 1ist 3a7a4u cO CBOOOIHBIM TIPaBbIM KOHITOM. O0O0OCHOBaHUE
YCIIOBUI TPaHCBEPCAIBHOCTH.
4.Teopema o He0OX0UMBIX ycioBHsIX 30V ¢ HHTErpaJIbHBIMU OTPAHUYEHHUSIMU Ha OCHOBE
BAPUALIMOHHOTO METO/1a. AJITOPUTM pPEILIEHUS 331a4l Ha OCHOBAaHUU TOU TEOPEMBbI

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakoe 13 nepeunciaeHHbIX YCIOBUI HE BXOAUT B ypaBHeHUs Oiinepa-Jlarpanxka?

OTBETHI:
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cL . oL

cp cu
- oL cL

®) p=— r) —==0
cx cx

Bepnsiii otBeT: T
2.3anuiuTe yclIoBUE CTAallMOHAPHOCTHU JIarpaHKuaHa mo u Jyis cienyromieit 30VY:

{’:ﬁ“&*"v x(0)=0, x1)=0.

OTBETHI:

a) 34u—6p()=0

0) Agu—py(2)=0
B) 64,u—6p,(¢)=0
r) 64u+p(£)=0

Bepnbiii oTBET: B

3.Ha3zoBute HEOOX0IMMOE YCIIOBHE IKCTpeMyMa (yHKIIMOHATIA.
OTBeThI:

a) ¢GyHKUMOHAN sBiIseTCs TU(PepeHIpyEeMbIM

0) nepsast Bapuaius QyHKIHOHAJIa paBHA HYIIO

B) IpupalleHne QyHKIMOHAla PaBHO HYJIIO

I) BapHalus apryMeHTa (yHKIMOHaIa paBHa HYIIO
Bepuslii otBeT: 6

I1. Onucanue wikanvl oueHusanus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuku eoinoaneHus 3uanus: OIEHKa «OTINYHOY» BBICTABISAETCS CTYIEHTY,
MIPABWJIBHO BBITTOJTHUBIIIEMY MTPAKTHIECKOE 33]JaHUE, KOTOPBIH ITOKa3all IPH OTBETE Ha
TEOPETUUECKHI BOIIPOC IK3AMEHAIIMOHHOTO OHIIETa M Ha JOTOJHUTEIBHBIE BOIPOCHI, YTO BIAICET
MaTepHaIOM W3YYCHHOM JUCIUTUINHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS JJII O0BSICHEHUS
pa3IMYHBIX SBICHUN U PEeIICHUs 3a/ad.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: OIEHKa «XOPOIIO» BBICTABISETCS CTYACHTY,
MIPABWJIbHO BBINOJHUBILEMY [TPAKTUYECKOE 3aJaHUE U B OCHOBHOM IPaBMJILHO OTBETUBIIEMY Ha
TEOPETUYECKHI BOITPOC IK3AMEHAIMOHHOTO OWJIETa M Ha JOTMOJHUTEIBHBIE BOTIPOCHI, HO
JOIYCTUBIIEMY MPU ATOM HENPUHUUITUATbHBIE OLUTHOKH.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonnenus 3uanus: OIEHKa «yI0BIETBOPUTEIHLHOY» BBHICTABISCTCS
CTY/ICHTY, KOTOPBIi B OTBETE HAa TEOPETUUCCKUIN BOIIPOC IK3aMEHAIIMOHHOTO OHMJIETA JOMTYCTHII

CYIIECTBEHHBIC U JIaXe rPyOble OMMOKH, HO 3aTE€M HCIIPABUI HX CaM, a TAKXKE HE BBITTOTHUII
MPAaKTUYECKOE 3a/IaHUE U3 SK3aMEHAIIMOHHOTO OMJIeTa, HO JIMOO HAMETHII IIPAaBUWIIbHBINA TYTh €T0

BBITOJIHEHUS, JTMOO M0 YKa3aHUIO 3K3aMEHATOpa PEeIiI APYTYIo 3aady U3 TOTO XKe pas3zaesa

JMCIUTUTAHBIL.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuku goinonnenus 3uanus: OLEHKa «HeyI0BIEeTBOPUTEIbHO» BbICTABISAETCS
CTYACHTY, KOTOPBIii: a) HE OTBETHJI HA TEOPETUYECKHUI BOMPOC IK3AMEHAIIMOHHOTO OMiieTa 1 He
CMOT PeIIUTb, JINOO HAMETUTH IPABIIILHBIH ITyTh PEIICHUS 33/1a4i 13 OmieTa; 0) He CMOT PEIHTh,
1100 HAMETHUTh TPABWIIBHBINA MTyTh PEHICHUS 331a4H U3 SK3aMEHAIIMOHHOTO OMJIeTa U IPYToif
3a/1a4M Ha TOT K€ pa3/iell AUCIHUIUIMHBI, BBIIAHHOW B3aMEH Hee; B) IIPU OTBETE Ha JIOTIOJHUTEIbHBIC
BOIIPOCHI OOHAPYKIJI HE3HAHHUE OOJIBIIOrO pas/esna YK3aMEeHAIIMOHHOW POrpaMMBI.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Ouenka ompenensieTcss B cOOoTBeTCTBUU ¢ [lonokeHnem o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.
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