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Ilepeuenb KomnemeHyuil ¢ yKazauuem yposHei ux hopmuposanus

Hnoexc Cooepicanue Imanwvl hopmuposanus KomnemeHyuu
Komnemenuyuu KoMnemeHnyuu Jexyuu | Ilpakmuueckue | Jlabopamopnsie Kypcoesoii
Haumenoganue oye-
3anamus, na- 3anAmuUA npoexm (pa-
. HOYHO020 cpedcmea
oopamopHulil ooma)
RPAKMUKYM
I1K-4 Cnoco6HOCTBIO ydacTBOBaTh B 1oCTa- | Tema 1-4 He npeoy- JI. paboma 3, n. He npeoy- Tecmuposanue, 1ao.
HOBKE IIeyieii TpoeKTa (pOrpamMmbl), cmompennl paboma 1-| cmompenwvt | pabomwl, KOHmMpPO.Ib-
Cro 3ajaq Npu 3aTaHHbIX KPUTCPHUAX, 2(ouno-3aounasn Has paboma (3a0u-
IECJICBBIX (byHKLII/IHX, OTpaHUYCHUSIX, ¢0pMa 06ylle' Hasn ¢0pMa 06ylle'
pa:jpa60TKe CTPYKTYPBI €ro B3aUMOCBSI- nus) nus)
3eif, ONpE/IECHNH IPHOPHUTETOB peliie-
HUSA 3a/1a4 C YUCTOM IIPAaBOBLIX W HpaB-
CTBCHHBIX AaCIICKTOB HpO(i)CCCI/IOHaIIB-
HOW JeSTENbHOCTH, B pa3paboTKe Mpo-
C€KTOB I/I3,Z[CJ'II/II>’I C YUCTOM TCXHOJIOTHYC-
CKHX, KOHCTPYKTOPCKHX, IKCILTyaTallu-
OHHBIX, DCTCTHYCCKHX, DKOHOMHWYCCKHUX
¥ YIPaBJICHYECKHX MapaMeTpoB, B pas-
paboTKe MPOCKTOB MOJCPHU3AIINH JICH-
CTBYIOIIMX MPOU3BOJCTB, CO3IaHUU HO-
BBIX, B pa3pabOTKe CPEJICTB M CHCTEM
IK-14 CnocobHoCThIOYYacTBOBaTL B paspa- | Tema 1-4 He npeoy- JI. paboma 3, n. He npeoy- Tecmuposanue, 1ao.
GOTKEe MEepONpHsTHii 10 NPOCKTHPOBA- cmompennl paooma 1-2 (ou-| cmompenwvt | padbomwl, KOHMPO.ib-
HHUIO TIPOLIECCOB Pa3pabOTKU M U3TOTOB- HO-3G09HaR nas paéoma (3aou-
JIEHUsSI TIPOAYKIIMH, CPEJCTB M CHUCTEM dopma obyue- nas opma odyue-
aBTOMaTI/I3aLII/I‘I:I, KOHTPOJIsA, JUArHOCTU- Hus ) Hus )
KW, UCTIbITAHUU, YIIPABJICHUA IPOU3BOA-
CTBOM, JXHN3HCHHBIM IHUKIOM IIPOAYK-
U 1 €€ KAaYCCTBOM, UX BHCAPCHUSA
IK-16 CnocoGHocThIOy4acTBOBaTh B opranu- | Tema 1-4 He npeoy- J. paboma 3, n. He npeoy- Tecmuposanue, 1ao.
3alMM  MEPONPHATHI IO MOBBILICHHIO cmompennl paooma 1-2 (ou-| cmompenwvt | padomsl, KOHMPO.ib-

Ka4yecTBa MPOJYKINH, TPOU3BOJCTBEH-
HbIX W TEXHOJOTHYECKUX IPOIIECCOB,
TEXHHMYECKOMY H HWH()OPMANMOHHOMY
obecrieueHNI0 WX pa3pabOTKH, MCIBITA-

HO-3a04Han
dopma  obyue-
HUs)

Has padoma (3a0u-
Hasa gopma oodyue-
HUs)




HUM W OKCIUTyaTallWd, IIAHUPOBAHUIO
palboT Mo CTaHAapTH3AIMK U CepTHU(H-
KaIlMd, a TaKkkKe aKTyalu3alluyd periia-
MEHTHPYIOIICH TOKYMEHTAITUH

[IK-19

CriocoOHOCTBIOYYacTBOBAaTE B paboTax
10 MOJEIHMPOBAHUIO MPOIYKIHH, TEX-
HOJIOTHYECKUX  MPOLECCOB,  IPOU3-
BOJICTB, CPEJICTB M CHUCTEM aBTOMAaTH3a-
IIM, KOHTPOJISI, TUArHOCTHKH, HCIIbITa-
HUH W yNpaBiIeHHUs TPOIECCaMH, >KU3-
HEHHBIM IIMKJIOM MPOAYKIHMH U €€ Kaue-
CTBOM C HCIIOJIb30BaHUEM COBPEMEH-
HBIX CpPEACTB aBTOMAaTH3UPOBAHHOTO
MIPOEKTHUPOBAHUS, TIO pa3pabOTKe ajro-
PUTMHUYECKOT0 ¥ HPOTrPaMMHOTO oOec-
IEYCHUS] CPEJCTB M CHUCTEM aBTOMATH-
3aIlMM M YIPABJICHHS IPOIECCaMu

Tema 1-4

He npeoy-
cMompeHbl

JI. paboma 3, n.
paooma 1-2 (ou-
HO-3a04Han
dopma  obyue-
HUs)

He npeoy-
cMompeHbl

Tecmuposanue, 1ao.
padomol, KOHMPONb-
Has padoma (3a0u-
Hasa gopma oodyue-
HUs)




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

Texyumuii pedTUHT

OuyHo-3a04Has 3aouHas
JIa6. paborta bamn JIa6. pabora ban
Nel 20-30 Ne3 30-45
No2 20-30 KonTtposbHas padota 30-45
Ne3 20-30 TectupoBanue 0-10
TectupoBanue 0-10
UTOI'O 60-100 UTOI'O 60-100




Hokazamenu u Kpumepuu ouenusanun Komnemenuuﬁ conucanuem WKal OueHueanuA

Huoexc komne-
menuuu

Cooepotcanue kKomnemenyuu

Yposnu oceoenua komnemenyuu

Ilopozoswtit

Ilpoosunymeutii

Ilpesocxoonwtii

[IK-4

CriocOOHOCTBIO Y4acTBOBaTh B IIO-
CTaHOBKE TIeJied TmpoekTa (Tpo-
TpaMMBbl), €ro 3a/1a4 MpU 3a/IaHHBIX
KPUTEPHSX, MENEBBIX (DYHKIHAX,
OTpaHHUYEHUSIX, Pa3pabOTKe CTPYK-
TypBl €ro B3aMMOCBSI3CH, ompele-
JICHUW TIPUOPUTETOB PEIICHUS 3a-
Jla4 C y4eTOM MPABOBBIX M HPABCT-
BEHHBIX aCTeKTOB MpodeccroHalb-
HON HeSITeTbHOCTH, B pa3paboTKe
MPOEKTOB M3MICIHNA C y4ETOM TEX-
HOJIOTHYECKHX, KOHCTPYKTOPCKHX,
9KCIUTYyaTallHOHHBIX, ICTETHICCKHX,
SKOHOMHUYECKHUX U yIPaBICHYCCKUX
MmapaMeTpoB, B pa3pabOTKe MPOCK-
TOB MOJICPHHU3AINH JIEHCTBYIOIINX
MPOU3BOJCTB, CO3JaHUUA HOBBIX, B
pa3paboTKe CPEJICTB U CHCTEM

3HaHUE METOJOB ONTUMM3AIUU U
TEOPUH MPUHATHS PEIICHUI

3HaHUEe TPABOBBIX M HPABCT-
BEHHBIX aCIIEKTOB IPOGheCCHo-
HaJIbHOM JIeSITEIbHOCTH

CriocoOHOCTh y4acTBOBaTh B pa3pa-
0OTKE MPOEKTOB W3JICIHIA U TPOCK-
TOB MOJEPHHU3ALNN JICHCTBYIOIINX
MIPOU3BOJCTB, CO3AAaHUM HOBBIX, B
pa3paboTKe CpPEACTB M CHUCTEM aB-
TOMAaTH3allM{, KOHTPOJS, IHWArHo-
CTUKW, WCIBITAHWUH, YyIpaBICHUS
MPOLIECCAMH, KU3HEHHBIM ITUKIOM
MPOAYKIINY M €€ Ka4yeCTBOM B COOT-
BETCTBUM C TEXHHYECKHMHU 3afa-
HUSMU ¥ WCIOJIb30BAaHUEM CTaH-
JApPTHBIX CPEICTB aBTOMATH3AIUH
pacdeToB M MPOEKTUPOBAHUS

[1IK-14

CrocoOHOCTRIOYIACTBOBATh B Pa3-
paboTKe MEpONPHUATHH IO IPOCK-
TUPOBAHUIO TPOIIECCOB Pa3pabOTKH
U UBTOTOBJICHHUS  MPOIYKITUH,
CPEICTB M CUCTEM aBTOMAaTH3alluH,
KOHTPOJISI, JMArHOCTUKH, HCITBITa-
HUH, yNpaBICHUS HPOU3BOJCTBOM,
KU3HEHHBIM IIUKJIOM MPOAYKINHA U
ee KauecTBOM, UX BHEIPCHHUS

3HaHHWE JTarloB IMPOEKTHPOBAHUS
MIPOIIECCOB Pa3pabOTKU M U3TOTOB-
JICHUSI IPOAYKIIUU, CPEJICTB U CHC-
TEM aBTOMATH3alliH, KOHTPOJI,
JTUATHOCTHUKH, WCTIBITAHHUH, YIPaB-
JIEHUSI TIPOU3BOJICTBOM, IKU3HEH-
HBIM IMKJIOM TPOAYKIIMH U €e
KauyeCcTBOM

CrocoOHOCT, y4acTBOBAaTh B
pa3paboTKe MEpPOIPHUATHH TI0
MPOEKTUPOBAHUIO  IMPOIIECCOB
pa3pabOTKU ¥  HM3TOTOBJICHUS
MPOAYKIIH, CPEJICTB M CUCTEM

aBTOMaTHU3aIUH, KOHTPOJIA,
JIMATHOCTHKH, UCTIIBITAaHUH,
YOpaBlIeHUsT  MPOU3BOACTBOM,

KN3HCHHBIM 1HKJIOM IIPOAYK-
O U €€ Ka4YCCTBOM

CrocoOHOCTh y9acTBOBATh B pa3pa-
0O0TKE MEpONPUATHI N0 BHEIPECHUIO
CPEIICTB M CHCTEM aBTOMATH3AIlHH,
KOHTpOJISL, JMAarHOCTUKU, MCIIBITA-
HUH, YIpaBJICHUS TPOHU3BOICTBOM,
KU3HCHHBIM IUKJIOM MPOIYKIHUA U
€€ Ka4eCTBOM

[IK-16

CrnocoOHOCTBIOY4acTBOBAaTh B Op-
raHu3aluy MEpOIpUATHH IO TIo-
BBIIICHUIO KAauecTBa INPOIYKLUH,
MIPOU3BOACTBEHHBIX M TEXHOJOTH-
YECKUX IPOLIECCOB, TEXHUYECKOMY

CriocoOHOCTh y4acTBOBATh B Op-
raHu3aluy MEepoNpHUATHil 1O HOo-
BBIIICHHUIO KayecTBa IPOIYKLUH,
MIPOU3BOJCTBEHHBIX U TEXHOJO-
TMUYECKHUX MPOLIECCOB

CrniocoOHOCTh Y4acTBOBaTh B

OpTraHu3aluy  MEPOIpPHUATHN
[0 TEXHUYECKOMY M HHQOp-
MalMOHHOMY  OOECIEeUYEeHHUIO

pa3pabOTKH  MPOU3BOJCTBEH-

CriocoOHOCTh y4acTBOBaTh B ILIa-
HUPOBAaHUM pPabOT IO CTaHIAPTH-
3alid M CepTH(UKAIMK, a TaKKe
aKTyalu3alldd  periaMeHTUPYIO-
el TOKyMeHTaIluu




u uHPOpPMaMOHHOMY obecreye-
HUIO MX pa3pa0bOTKH, UCTIBITAHUI 1
JKCILTyaTaIlHH, TJTAHUPOBAHUIO
paboT Mo craHmapTU3alMd U Cep-
TU(UKAINY, a TAKKE aKTyaTu3aliu
permamMeHTHupyromeil  TOKyMeHTa-
007051

HBIX U TEXHOJOTMYECKUX MPO-
IIECCOB, WCHBITAHUM M DJKC-
TTyaTanuu

[IK-19

CriocoOHOCTRIOYYAaCTBOBATE B pa-
0oTax 10 MOJICIIMPOBAHUIO IPO-
IOYKIHH, TEXHOJIOTHYECKUX IPO-
IIECCOB, TPOU3BOJCTB, CPEICTB H
CHCTEM aBTOMATH3alliH, KOHTPOJIS,
JMUAarHOCTHKH,  HUCIBITAHUH |
YIpaBJICHHUs TPOIECCAMH, KHU3HCH-
HBIM IIMKJIOM TPOIYKIIUK U e¢ Ka-
YEeCTBOM C HCIOJb30BAHUEM CO-
BPEMCHHBIX CpPEJICTB aBTOMATH3H-
POBAaHHOTO MPOCKTUPOBAHHS, IO
pa3paboTKe aarOPUTMHYECKOTO |
MPOrPaMMHOIO obecrnieueHus
CPEICTB M CHUCTEM aBTOMATH3AIMU
W YOPABJICHUS MPOIECCaMHU

3HaHHE COBPEMEHHBIX CPEICTB
ABTOMATH3UPOBAaHHOTO  MPOEKTH-
pOBaHWsI, MO0 pa3paboTKe alNTOpUT-
MHYECKOT0O W MPOrPaMMHOTO
o0ecrieyeHns] CPEICTB M CHCTEM
aBTOMATH3allMKl W  YIPaBJICHUS
poLeccaMu

CriocoOHOCTh  y4acTBOBaTh B
paboTrax 1O MOIETUPOBAHUIO
TEXHOJIOTHYECKUX  IPOIIECCOB,
MPOU3BOJCTB C HCIOJIb30BAHU-
€M COBPEMECHHBIX CPEJICTB aB-
TOMATU3UPOBAHHOTO TPOEKTH-
pOBaHUs, MO pa3paboTKe anro-
PUTMHYECKOTO M MPOrPAaMMHO-
ro oOeCHeueHus: CpeACTB M|
CHUCTEM  aBTOMATH3alliH U
yIpaBJICHHs POIIECCaMU

CrniocoOHOCTh y4acTBOBaTh B pabo-
Tax 1O MOJEIMPOBAHUIO CPEICTB M
CHCTeM aBTOMATH3aLlUH, KOHTPOJI,
JTUAarHOCTHKH, UCIBITAHUN U yTIpaB-
JEHHUsl TpoLEecCcaMH, >KU3HEHHBIM
IIUKJIOM MPOJYKIHH U €€ KayeCTBOM
C HCIOJBb30BAaHUEM COBPEMEHHBIX
cpencTB ABTOMAaTH3UPOBAaHHOTO
NPOEKTHPOBAaHMA, MO pa3paboTke
aNTOPUTMUYECKOTO M MPOTPAMMHO-
ro obecrnedyeHus CpeACTB U CHCTEM
aBTOMATH3AIlMM U YHPABICHUS HPO-
reccamu




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe Kputepun oueHKH MHIMKATOPOB J0CTHKeHHs NIPH ¢opMe KOHTPOJISA:
BbIpa:KeHHe 0ajiax: BbIpa;KeHHe 3auer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIUYHO» BHICTABIACTCS CTYACHTY, €CIIM TEOPETUIECKOE COAEPIKaHME Kypca OCBOCHO TMOIHOCTBIO, 0€3 Mpo-
YTEHO) 0eJI0B; MCUepIIBIBAIONIE, TIOCIEAOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuait;, CBOOOIHO CIPaBIISETCS C
3aJjauaMy, BOIIPOCAMHU U IPYTUMU BUJAMU IPUMEHEHHS 3HAaHU; UCTIONIb3YET B OTBETE JOIOJHUTEIIbHBIN MaTepuall BCe
IIPEIYCMOTPEHHbIE IPOrPaMMOM 3aJjaHNsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YKMCIIOM OasioB, OJIU3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJTYUEHHBIE PE3YNIBTaThl; IPOSBISIET CAMOCTOSITEIbHOCTh IPHU BBIITOJHEHUH 33JTaHUI
4 74 - 86 Xopomo (3a- [OueHKa «XOpoIIo» BBICTABISETCS CTYACHTY, €CIH TEOPETUUECKOE COJIEpKaHUE Kypca OCBOCHO IOJIHOCTBIO, HE00XO-
YTEHO) JUMbIE TPAKTHUECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE IPEAYCMOTPEHHbIE NPOIpaMMOM 0OyueHHs
yueOHbIe 331aHUs BBIMOJIHEHbI, KAYECTBO MX BBIMOJHEHUS JOCTATOYHO BbICOKOe. CTYAEHT TBEpAO 3HAET MaTepual,
TPaMOTHO U IO CYIECTBY M3JIaraeT ero, He TOMyCcKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC.
3 60-73 YaoBnerBo- |OmeHKa «yIOBICTBOPUTEIHLHOY» BBICTABIISCTCS CTYICHTY, €CIIM TEOPETHUECKOE COACPKAHNE Kypca OCBOCHO YAaCTHUYHO,
PUTENBHO (3a- |HO IPOOeIIbl HE HOCST CYIIECTBEHHOI'O XapaKTepa, OOJIBIIMHCTBO MIPEyCMOTPEHHBIX POrpaMMOil 3a1aHuil BBIIIOJIHE-
YTEHO) HO, HO B HUX UMEIOTCS OLIMOKH, TIPY OTBETE Ha IMOCTaBICHHBII BONPOC CTYACHT JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHUECKON MOCIIEA0BATENBHOCTH B U3JI0KEHUH MPOTrpaMM-
HOTI'0 MaTepuaa.
2 Hwxe 60 HeynoBnerBo- |OneHka «HEYIOBIETBOPUTEIBHO)» BBICTABISIETCS CTYIEHTY, €CJIM OH HE 3HAeT 3HAYUTEIbHOH 4YacTu NPOrpaMMHOTO
PHUTENBHO (He- |MaTepuaa, JOIyCKaeT CYIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OONBIINMU 3aTPYAHEHUSIMU BBHITIOHSIET MPAKTUICCKUE
3a4TeHO)  |paboThl, HEOOXOAUMBIE MPAKTUYECKHE KOMIETEHIIMYA HEe CPOPMUPOBAHbI, OONBIIMHCTBO NMPEIYCMOTPEHHBIX HPOTpaM-

MO o6yquH;1 y‘IC6HBIX 3aJlaHui He BBITIOJTHCHO, Ka4YCCTBO HMX BBIIIOJTHCHHSA OIICHCHO YK CJIOM 6ann013, OJIM3KUM K MH-
HUMAJIbHOMY




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(eaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

@aKyJmeem Ynpaesnenus u asmomamuzayuu
Kaqbec)paAemomamus’auuu MmexXHoJIocU4YeCKUxX npoyeccos u I’ZDOUS’GO()CWIG

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3anys TEXHOIOTMYECKHUX IPOIIECCOB U POU3BOICTB
[Tpoduias: ABTOMAaTH3AIMS TEXHOIOTUYECKHIX MTPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISIM)

KommiekT n1adopaTopHbIx pador
1o aucuuIuiiHe «ONTUMaNbHbIE U alalTUBHBIE CUCTEMbI YIIPABICHUS»

JlabopaTopnasi paGora Nel
Tema «MccnenoBanue aJanTUBHON CUCTEMBI YIIPABICHUS JTUHEHHBIM 00BEKTOM TIEPBOTO TOPSIKAY.
3amanme:
[IpoBecTn CMHTE3 OCHOBHOI'O KOHTYpa aJallTUBHON CUCTEMBI.
Hcxoanbie JaHHbIE 1JIS1 BBINOJHEHUS J1a00paTOPHOIi paboThI
Ta6mmma 1. BapuanTsl 3a1aHuid.

VYpaBHenus npoiecca. Bece mapameTpsl npoiiecca u3BeCTHbI. Bo3- Bapuant | 3aIaHHOC IHATCHEE Xp
MytieHust Ha OY oTCyTCTBYIOT
x=3x-0,3125u 1 +0.05
i =3x-0,35u 2 0,1
x=3x-0,4125u 3 +0,15
x=3x-0,5u 4 +0,2
x=3x+0,3125u 5 +0.05
% =3x+0,35u 6 0,1
Xx=3x+0,4125u 7 +0,15
x=3x+0,5u 8 +0,2
x=2x+0,2u 9 +0.1
x=2x+0,3u 10 iO,’IS
Xx=2x+0,4u 11 +0,2
X =2x+0,44u 12 +0,22

Iopsinok BbINOJIHEHHS JJA00OPATOPHOI PadoThI
1. OnpenenuTh 3aKOH yIpaBieHUs U KOAPPHUIUEHT MPOMOPIUOHATBHOCTU PErYIATOpAa OCHOBHOTO KOH-

Typa aJIalTHBHON CHCTEMBI YIIPABIEHHs, 0OECIIEUMBAIOIIMX yCTONYMBOCTH mporecca mpu 4, =1-107,
A4, =1.

2. IlocTpouTh KpUBBIE MEPEXOMHOrO IpoLecca X, (t) U YIpaBICHUS U, (t), IpY 33J]aHHOM OTKJIOHEHUH
HAYaJIbHBIX YCIOBHUH X, .

3. Onpenenuts BpeMs NEPEXOIHOrO npouecca 7 U3 ycloBuUs x(T ) =0,05x,.

4. OTpa3uTh pe3yabTaThl B Ja00OPATOPHOM OTUETE.



JlabopaTopnasi paGora Ne2
Tema «MccnenqoBanne KOHTypa aganTallid CUCTEMBI YIIPABICHUS.
3aganme:
PazpaboTaTe anropuT™m CHHTE3a KOHTYpa aJarTalluH.
Hcxonnbie JaHHBbIE [JI51 BHITIOJTHEHUSI J1a00paTOPHOii paGoThl
Tabmmma 2. BapuaHTsl 3a1aHUi.

« | Usmepen- YpasHenne TTapametpsl Iapa- Iloka3zaTenu kadyecTBa

= COCTOSIHHS MOJIENIN B Ynpasie-

S Hoe ot mporecca npyu |  ypaBHEHUH MeTP HUE Tpo-

S | KJIOHEeHHe aJanTa- Ji (Ly J| (07

o x) BO3MYIIICHUU | MOCJIC ajar- T m 1IECCOM 4, 4,
Ha OY Tauuu b, a

1 0,05 x=3x—-bu

2 0,1 x=3x—bu w=m éx

3 0,15 x=3x—bu ‘ 4

4 0,2 x=3x—bu

5 0,05 x=3x+bu

6 0,1 x=3x+bu S

7 0,15 x=3x+bu ‘ 4

8 0,2 x=3x+bu

9 0,05 x=ax+0,2u

10 0,1 x=ax+0,3u _ 2amx

11 0,15 X=ax+0,4u =Ty

12 0,2 x=ax+0,5u

ITopsinok BbINOJIHEHHS 1a00pPaTOPHOI padoThI
BBeneM mapamerp aganTanMé CUCTEMbl YIPaBICHHS M W NPUMEM 3aKOH YIpaBleHHsS U =—kx, e

k=m\JA, T A4 .

1. Ilo u3smMepeHHOMY 3HaUEHUIO OTKJIIOHEHUS X HATHU NapamMeTp ajanTaluu m:

xom® =24, (mb A,/ A —a) ;
o’ =24, (mbo[4,] 4 ~a)=0.
[ToacraBuM B ypaBHEHHE 3HAUYCHHE b:

) 3+T,a
XoMm /—AZ/AIO \/2/1

om’ —2AI(3+TT°a —aj:O;

0

X0 T,

m=L 2A1[3+T°a—aj.
T,

Xo 0

B BapuanTax 3amanus 9-12 HeoOXOAMMO HAWTH MapaMeTp MOJACIH @ W aJanTallud m TPU YIPaBICHUH

2amx
=— , AQHAJIOTUYHO CITOCO0Y M3JI0)KECHHOMY BHIIIIE.

Uy

2. 3anucath 3aKOH YIpPaBJIECHUS B aIallTUBHOI cucTeME U MOTYYUTh KOA(DPUIIMEHT yCUIICHUS peryisiTopa.



3. IlocTpouTh NEpeXOAHbIE IPOLECCH] B CUCTEME YIIPABICHUS X, (Z) , Uy (Z) U CPaBHUTH UX C IpoLeccaMu

B cucTeMe 0e3 BO3MYIICHUH.
4. OTpa3uTh pe3yabTaThl B TaOOPATOPHOM OTUETE.

JlabopaTopnasi paGora Ne3
Tema «MccnenoBanue aJanTUBHON CUCTEMBI YIIPaBICHUS KyOOM peKTH(HUKAITMOHHOW KOJIOHHBIY.
3amanme:
[To n3mepeHHOMY 3HA4YEHUIO OTKJIOHEHHS X, M 3aJaHHOMY 3HAUYE€HHIO BPEMEHU peryiaupoBanus I (Tabd-

nuna 3) B COOTBETCTBUM C BAPUAHTOM 3aJIaHUsI HEOOXO0IUMO:
1. Onpenenute 3aKOH YIpaBiCHUs U, W KOA()(OUIHMEHT MPOMOPUUOHATBHOCTH b KOHTypa aJanTalliH,

obecreunBaroNIye BBIMOIHEHHE TI0Ka3aTeNeld KadecTBa ¥, U ¥, M TpeOOBaHHs YCTOWYNBOCTH IPOIIecca.
2. ToctpouTh TpaduKu NepexoHbIX HporueccoB X(7), u,(t).

3.PaccunTarh 3HAUYCHHS TIOKA3aTeJCH KauecTBa ¥, U ), IPH 3aJaHHbIX B Tabmwuie 3 3HaueHus1x 4, u A4,.

Hcxonnbie JaHHBbIE [JIS1 BHITIOJHEHUSI J1a00paTOPHOIi paGoThl
Ta6mmma 3. BapuaHTsl 3a1aHui.

Bapuant +x9, M T, u A,-10* A,-10" v, -? v, =7 b-? Uy -7
1 0,05 0,15 1 1
2 0,06 0,2 2 2
3 0,07 0,25 3 3
4 0,08 0,3 4 4
5 0,09 0,35 5 5
6 0,1 0,4 6 6
7 0,105 0,45 7 7
8 0,011 5,0 8 8
9 0,015 4,0 9 9
10 0,02 3,0 10 10
11 0,025 2,0 11 11
12 0,03 1,0 12 12

4. OTpa3uTh pe3yibTaThl B TAOOPATOPHOM OTUETE.

Kpurepunonenku: KommuectBo 0amioB, KOTOpOe MOXKHO TMOJYYHTH 3a JJAOOPATOpHYIO padoTy, Mpe-
CTaBJICHO B Ta0I.

Texyumuii pedTUHT
Ouno-3a0uHas popma 00ydeHHS 3aouHas popma o0yyeHHs

Jlaboparopnas pabota bann Jlaboparopnast pabota bann

Nel 20-30 Ne3 30-45

Ne2 20-30

Ne3 20-30
NTOI'O 60-90 NTOTI'O 30-45

CocraBurenb H.B.JIexHeBa
(noonucw)

« » 20 1.




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(eaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

@aKyJmeem Ynpaesnenus u asmomamuzayuu
Kaqbec)paAemomamus’auuu MmexXHoJIocU4YeCKUxX npoyeccos u I’ZDOUS’GO()CWIG

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3anys TEXHOIOTMYECKHUX IPOIIECCOB U POU3BOICTB
[Tpoduias: ABTOMAaTH3AIMS TEXHOIOTUYECKHIX MTPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISIM)

KommuiekT 3agaHuii 1Jisi KOHTPOJIbHOH PadoThl
no gucuumummHeb1.B.J[B.05.01 «OnTtumanbHbIe U aJalTUBHBIE CUCTEMBI YITPABIICHUS)
(st 3a04HOM hopMBI OOyUEHHST)
3aganuel.
W3yunth TeopeTudeckuii MaTepua U MPUBECTU NOAPOOHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.
1. Ompenenenue u kaaccupuKaus aJalTUBHBIX CHCTEM.
2.  Crpykrypa aaropurma aJanTUBHOTO YIPaBJICHHUS.
3. IlocraHoBKa 3a7auu aAaNTUBHOIO YIIPABJICHMUSL.
4. Meroapl, UCIIONB3YyEMBIE JIJISI CUHTE3a aTalITUBHBIX CUCTEM YIIPABIICHHUS.
5. Cucremsl SKCTPEMAIILHOTO perynupoBaHus. CTpyKTypa CUCTEMBI.
6. AJTOpUTMBI MOKMCKA 3KCTPEMyMa YHHUMOJAIbHON (YHKIIMH B CUCTEMaX 3KCTPEMAlIbHOTO PEryIupo-
BaHMUS.
7. AIanTUBHEIE CUCTEMBI C DTAJTOHHOU MOJEIBIO.
8.  YcroiunBOCTh aflaliTUBHBIX CUCTEM ynpasieHus. [Ipsamoil meron JlsnyHoBa.
9. CuHTe3 NMMHEMHBIX aJaNTHUBHBIX CUCTEM YIPABICHUS METOJOM JTMHAMHYECKOrO IMPOrPaMMHUPOBAHUS
u ¢ynkuuit JisnyHosa.
10. ITocTaHoBKa 3aauu CHHTE3a aJallTUBHON CUCTEMBI YIIPABJICHUS JIMHEHHBIM MPOLIECCOM MEPBOTO IMO-
psaKa.
3aganuell.
CuHTe3 perynsaropa OCHOBHOTO KOHTYpPA YIIPaBJIEHUS B COOTBETCTBUH C BAPUAHTOM 3aJaHUSI.
1. OnpenenuTs 3aKOH yNpaBieHUs U KO3()PUIHEHT TPONOPLUUOHATBHOCTH PETyIATOpa OCHOBHOTO KOH-

Typa aJanTHBHOW CHCTEMbI YNpaBIECHHsA, 00ECIEUMBAIOMIMX YCTOMYMBOCTD MpoOLecca NpU A, =1-107,
4, =1.
Ta6mmma 1. BapuanTsl 3a1aHuid.

VYpaBHeHus npounecca. Bee napamerpsl mpolecca U3BECTHBL. Bo3- Bapuant | 3aIaHHOC IHAYCHEE Xp
mynieHust Ha OY OTCyTCTBYIOT
x=3x-0,3125u 1 +0.05
x=3x-0,35u 2 id,l
x=3x-0,4125u 3 +0,15
x=3x-0,5u 4 +0,2
x=3x+0,3125u 5 +0.05
x=3x+0,35u 6 id,l
x=3x+0,4125u 7 +0,15
x=3x+0,5u 8 +0,2




Xx=2x+0,2u 9 0.1
x=2x+0,3u 10 iO,’IS
x=2x+0,4u 11 +0,2
%= 2x+ 0, ddu 12 £0,22

2. TlocTpouTh KpUBBIE NEPEXOAHOTO MpOLECCa X, (t) U yIpPaBICHHS U, (t), IpH 33JJaHHOM OTKJIOHEHUH
HayYalbHBIX yCIOBUH X, .

3. Onpenenuth BpeMs IEPEXOAHOTO mporecca T U3 yCIOBUSA x(T ) =0,05x,.

Saganuelll.

AJTOpUTM CHHTE3a KOHTYpa ajanTaiuu

[Tpu skcruryatanuu OV B yCIOBUSX JEHCTBYIONMX BO3MYIIEHUN MapaMeTpbl 00bEKTa U OCHOBHOTO KOH-
Typa ynpasieHHus MeHsI0Tcs. VaeHTudukaiys napaMeTpoB Ipolecca 1 aJanTanus HacTpOeK peryisiropa
MIPOBOAMTCS MO HW3MEPEHHBIM 3HAYEHUSM (QYHKIIMH COCTOSIHUS OO0BEeKTa, oOecrednBas yCTOMYMBOCTD
CHUCTCMBbI YIIPABJICHUA U BBIITOJIHCHHC OI‘paHI/I‘IeHI/II\/'I Ha ITIOKa3aTCJIn Ka4ycCTBA.

[Tpu Bo3mymienun Ha OY U3MEHATCS MapamMeTphbl ypaBHEHUSI COCTOSIHUS (@ U b) U, COOTBETCTBEHHO, Me-
HSIETCA yIpaBiieHUe U KO3(PPHULIHUEHT MPONOPIHOHATIBHOCTH PETYIATOPA.

BBeneM mapamerp amanTandu CUCTEMbl YIPaBICHHS M M IPUMEM 3aKOH YIpaBlIeHHS U =—kx, Tne

k=m\JA, T A4 .

1. Ilo u3smMepeHHOMY 3HaUEHUIO OTKJIIOHEHUS X HATH NapameTp ajanTaluu m:

P =24, (mby[4,] 4, ~a) ;

xom® =24 (mby[4,] 4 —a)=0.

[TogcraBuM B ypaBHEHHE 3HAUYCHHE b:
3+Ta
xg my/ 2/ 4, -
\V 2/ A Tym

om’ —2A1(3+TT°a —aj:O;

0

m’ :2—1:11£3+T°a —aj;
Xo T,

m=L 2A1[3+T°a—aj.
T,

Xo 0

Tabnuia 2. BapuanTsl 3a1aHuil.

« | Usmepen- YpasHenue ITapameTpsl [apa- [Tokazarenu kauecTBa
= COCTOAHUA MOACIN B praBHe-
S | HOCOT s onecca mpH aBHEHHU MeTP HHUE Hpo-
& | kronenne | P P yp ajanra- p J,(u) J, ()
A . BO3MYIIICHHH | TIOCIIE ajall- —_— 1[eCCOM 4, 7
0 Ha OY Tauuu b, a It
1 0,05 x=3x—-bu
2 0,1 x=3x—bu 0 =m éx
3 0,15 x=3x—bu ‘ 4
4 0,2 x=3x—bu
5 0,05 x=3x+bu 7
. 2
6 0,1 X =3x+bu Uy ==m, |~
7 0,15 x=3x+bu !




8 0,2 Xx=3x+bu

9 0,05 x=ax+0,2u

10 0,1 Xx=ax+0,3u 2amx
11| 0,15 i=ax+0,4u =T
12 0,2 x=ax+0,5u

B BapuanTax 3amanus 9-12 HeoOXOAMMO HaWTH MapaMeTp MOJEIH ¢ W aJalTallud /m TPU YIpPaBICHUN
2amx

U, =— AHAJIOTUYHO CHOC06y N3JI0KCHHOMY BBIIIIC.

2. 3anucarb 3aKOH YIPaBICHUS B QIalITUBHON CHCTEME U NOJIYYUTh KO3(PPHUIUEHT YCUIICHUS PETYIATOpA.
3. IlocTpouTh NEPEXOAHBIEC MMPOLIECCH] B CUCTEME YIIPABICHUS X, (t) , Uy (t) Y CPaBHUTH UX C IIPOLIECCAMU

B cUcTeMe 0€3 BO3MYIICHHIA.

Kpurepun oueHku

[Ipu oneHke pe3ynbTaTOB BHIMOJIHEHUS KOHTPOJIbHOU pabotsl B pamkax b1.B.J1B.05.01 «Ontu-
MaJIbHBIE U a/IalITUBHBIE CUCTEMBI YIIPABIICHUS» UCIIONIb3YETCS PEMTUHIOBAsI CUCTEMA.

CornacHo peHTHHTOBOI CHUCTEME OLIEHKA Pe3yJbTaTOB BBIOJHEHUS KOHTPOJIBHOU paboThI (hop-
MHpYeT TeKyIuil peiituar R ™. MakcumanbHOEe 3HaYCHHE OLIEHKH KOHTPOJBHOW paboThl paBHO 45 0.
KontponbHOl paboTa cunuTaeTcs CIAaHHOW, €CIM CTYACHT MOJydua 3a Hee He MeHee — 30 0.Kpurepuu
OLICHKU TPE/ICTaBJICHBI B Ta0M.

KosmnuectBo 0ass10B
Kputepumn onenku 3aounas popma oOydeHus (B T.4. Ha Oaze

CIIO)
KoppekTHOCTb peanuzanuy METOIUKN pacyeTa 5-9
KoppekTHoCTh cocTaBiieHus: ypaBHEHUN 5-8
[TpaBUIBHOCTH AJITOPUTMA pacyeTa, OJIOK-CXeMa pacueTa 5-8
[IporpammHast peasm3anusi aaropuTMOB 5-8
Odopmnenue oTuera 5-6
CBOEBPEMEHHOCTh CJIaYU KOHTPOJIBHON paOOTHI 5-6
UTOT'O 30-45

CocraBurelnb M H.B.JIexuneBa
(noonucw)

« » 20 T




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(eaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

@CleJmeem Ynpaesnenus u asmomamuzayuu
Kaqbec)paAemomamus’auuu MmexXHoJIocU4YeCKUxX npoyeccos u I’ZDOUS’@O()CWIG

Hanpasnenue noarorosku: 15.03.04 ABroMaTu3anys TEXHOIOTMYECKHUX IPOIIECCOB U POU3BOICTB
[Tpoduias: ABTOMAaTH3AIMS TEXHOIOTUYECKHIX MTPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISIM)

no gucuumuie b1.B.JIB.05.01 «OnTuMaiibHble 1 aAanTUBHBIE CUCTEMbI YIIPABICHUS»

KoMmieKT TecTOBBIX 3aaHMIi
Bapuant Nel

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s l’lpeaﬂO.?iC'eHHblx 6apuarnmoe omeemos 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. Kakue u3 HUKETPUBEACHHBIX IEHCTBUH SBISIFOTCS OCHOBHBIMU dTAllaMU MIPUHSITHS PEIICHUN:
1) ompeneneHue e PEUICHNUS;
2) omnpezaeneHUE BO3MOXKHBIX BAPHAHTOB PEILICHHS TPOOIEMBI;
3) ompeneneHre BOZMOKHBIX HCXOJI0B KaXI0T0 PELICHHUS;
4) onTUMHU3ANUS CKATISIPHBIX KPUTEPHUEB MOCIIE BBEICHUS JJI1 HUX PHOPUTETOB;
5) BBIOOP HAMITYYIIIETO PEIICHUSI HA OCHOBE TTOCTABICHHOM IIEITH.
1.2. YkaxxuTe Kakue U3 MpeJACTaBICHHBIX CHCTEM OTHOCSITCS K a/IallTUBHBIM CHCTEMaM YIPaBJICHHUS:
1) camoopraHusyromuecs,
2) CJOXHBIE;
3) camoHacCTpaWBaIOIINECS,
4) TOJIOHOMHBIE;
5) HEroJoHOMHBIEC.
1.3. Ykaxure, Kakue M3 MPEACTABICHHBIX 3a7a4 OTHOCSTCS K MHOTOKPUTEpUATbHBIM 3aJa4aM TEOPUHU
MPUHATUS PEUICHUN:
1) 3amaya cMHTE3a CIOKHBIX TEXHUYECKUX CHUCTEM;
2) OCHOBHas 3ajiaya yNpaBIICHHUS;
3) omTUMHU3AIIMOHHAS 3a7a4a;
4) 3amaya BEKTOPHOU ONTHUMH3AIINN;
5) 3amaua pacdera Bapualiu (yHKIIHOHAIA.
1.4. DxBUBaJIGHTHOE TTPeOOpa30BaHUe OCHOBHOM 3a7]a4M YIIpaBJICHUS MIPEATIOJaracT:
1) BBeneHue O6e3pa3MepHbIX (QYHKIIMOHAJIOB;
2) pacuet pynkiuu ['aMmIbTOHA;
3) moCTpOoE€HHuE CTpaTeruu yIpaBJIeHHUS,
4) nomydyeHHe OJHOCTOPOHHUX OTpaHMUYEHUN Ha (PYHKIIMOHAIIBI;
5) cocraBinenue GpyHkuuu Jlarpanxa.
1.5. 3agaya anropuT™ma aganTalui CBOAUTCA K:
1) HacTpoiike ko3 PUIMEHTa PEryasTopa;
2) YCTpPaHEHHUIO PacCOIIaCOBAHUS MEX]y MOJAEIbIO U 00BEKTOM YIIPABIICHUS;



3)
4)
5)

pacueTy BXOJHBIX TapaMeTPOB 00BEKTa;
OIIpEJICJIEHUIO 3KCTpeMyMa (PyHKINHY;
pacuery rpagueHTa QyHKIHH.

1.6. [lepeuncnure METOAbI HEIMHEHHOTO MPOTrPAMMUPOBAHUS:

1)

IPaJIuEHTHBIE METO/IbI;
CUMIIJIEKCHBIA METO]T;

METO/BbI CIIy4alHOTO ITIOUCKA;

0e3rpaIueHTHBIC METO/IbI JCTCPMUHUPOBAHHOTO ITOWCKA;
METO/bl BAPUALIMOHHOTO UCUUCIICHHUSI.

1.7. llenp aganTUBHOTO yNpPaBJEHHUS 3aMUCHIBAETCA B BHJIC OIPAHUYEHUN HAa OTKJIOHEHHE IMOKa3aTeyei
KayuecTBa:

1y
2)

3)
4)
5)

Y<A;

jxdtSA;
0

x=ky;
X=y+u;

X=y—u.

1.8. Kakue U3 npuBeIeHHBIX METOIOB HEIMHEHHOTO MPOTPAaMMHUPOBAHUSI OCHOBAHBI Ha pacdeTe rpaucH-
Ta pyHKIUU:

1)

METOJ, CIIy4alHOIO IIOUCKa;

rpaJuEHTHBIA METO/I;

METOJ CKAHUPOBAHUS;

METO/]l HAUCKOPEHUIIIETO CIyCKa;

METOJ] CKAHUPOBAHUS C IEPEMEHHBIM I11aroM.

1.9. B 3amauax TMHAMHUYECKOTO TPOTrPAMMHUPOBAHUS 00BEKTOM UCCIIEIOBAHUS SBIISIOTCS:

1)

MHOI'OCTaIUIHBIN MIPOLIECCHI, B KAYECTBE CTAUN KOTOPBIX PaCCMaTPUBAIOTCS OTAEIbHBIE alllapa-
THI,

OJIHOCTaJUIHBIE NIPOLECCHI;

CJIO’KHBIE CHCTEMBI,

MHOI'OCTaIUIHBIN IIPOLIECCHI, B KAYECTBE CTAUN KOTOPHIX BBICTYIIAIOT BPEMEHHBIEC OTPE3KH;
IIPOCTBIE CUCTEMBI.

1.10. Ha3zoBuTe METOABI CHHTE3A AAlITUBHBIX CHCTEM:

METOJI NTHBAPUAHTHOCTH;
METOJI MOJAJILHOTO YIIPABJICHUS,
OIITUMAJIbHBINA CUHTE3;

METO/T JUHEWMHOTO TPOTPaMMHUPOBAHUSI;
BapHAlMOHHOE HUCUHUCIICHUE.

Yacrts I1. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA

W3 mpenioxeHHbIX BAPHAHTOB OTBETOB BHIOEPHUTE TOJIHKO OIMH BEPHBIN BapHUaHT.

2.1. Knnaccnueckas 3amada ONTHUMU3AIUNA:

1)
2)
3)
4)

MMeeT OAVH KPUTEPUMA ONITUMAIIbHOCTH;

MMEET Ba KPUTEPUS ONITUMAIbHOCTH;

MMEET MHOXKECTBO KPUTEPUEB ONITUMAJILHOCTH;
HE UMEET KPUTEPUEB ONITUMATIBLHOCTH.

2.2. I[J'ISI CHUHTC3a AJITOPUTMOB aJanTallu UCTIOJIb3YIOTCA MCTOAbI:



1) rpagueHTHBIE;
2) Ha mpuMmeHeHue GyHKIuM JIamyHoBa;
3) MeToAbl KOppEesLtY;
4) CHUMIUIEKCHBIA METOI.
2.3. ®ynkuus JIsanyHoBa UMeET BUL:
1) v=v(x,t);

2) Zkfxu

3) =Y A —
) ; I ax
OJHdL. OHdx oJH du
g L, X A
oL dt oOx dt  oOu dt

2.4. YcnoBue yCTOWYMBOCTH HEITMHEWHBIX CUCTEM YIIPABIEHUS COINIACHO MeToAy JIsmyHoBa UMeEET BU:

ov
1 ,t)>0,—<0;
) vix,t)> 8t<

0,

2) v(x,t) %

t
ov
3 t)<0,—>0;
) vix,t)< =~

ov
4 ,1)=0,—>0.
) v(x,t) 6t>

2.5. Monyns rpaguenTa GyHKIIUHA OMPEACITISACTCS C TOMOIIIBIO BEIPAKCHHUS:

o (2] (2] (2]

2 ( of , of » of J;

ox, 0x, 0Xx,
3) f(xo +AX,y, +Ay)—f(x0’y0);
4) xfo)—sﬁ
axi X=x"

1) rpanuMeHTHBIN METOx;
2) MeToJ «30JI0TOTO CEYECHHUS;
3) MeToj ciay4yalHBIX HaNpaBJIeHUH ¢ OOpaTHBIM IIATOM;
4) TPUHIUIT MaKCUMyMa.
2.7. ®ynkuus Jlarpanka Ipyu HaJIMYMU M YPAaBHEHUH CBSA3M UMEET BUJ:

1)g+i%m

2) Zkfxu
3)g+m,

4 Yex, (1)



2.8. TunnuHoM 3a1auei TMHEMHOTO IPOrPaMMUPOBAHUS SBIISETCS:
1) 3amaya momcka SKCTpeMyMa HEeTMHEHHOW (yHKITNH;

2) 3ajayda Ha YCJIOBHBIN 3KCTPEMYM,;
3) TpaHCTOpTHAas 3a/1a4a;
4) BapuanMOHHAas 334aya.

2.9. NaiiTe onpeenenne GyHKIIMOHAIA

1) ¢dyHKIIMOHAN — 3TO IEpeMEeHHasi BEJIMYMHA, KOTOPAsi 3aBUCUT OT BbIOOpa (PyHKIMH (WJIM KPUBOK);

2) (yHKIMOHAT — 3TO MOCTOSIHHAS BEIMYNHA,
3) ¢yHKIMOHAT — 3TO GYHKLIHUS;

4) (yHKIMOHAT — 3TO HE3aBUCUMas NIEpEMEHHAs BEJTMUNHA.
2.10. YpaBHeHHE MaTepuaJIbHOTO OanaHca B OTKJIOHEHHS OT CTallMOHAPHOTO COCTOSIHUS Il KyOa KOJIOH-

HBl UMEET BUJL:
dh

1) B—=V;
dt
2) Bﬁ=ah+V;
dt
3) %:ah;
dt
4) ﬁzah+bu.
dt

Yacts I11. 3aganue Ha ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue Memcdy PA3PO3HEHH

biMu yacmAmu yﬂ’ZGeprC()eHu}l

3.1. YcraHoBUTE COOTBETCTBUE MEXK1y HAUMEHOBAHHEM 33aud U TPEOOBAaHUSAM, MIPEIbIBISIEMBIM K KpH-

TEPUSIM:

1) ocHOBHAs 3a/1aua ympaBIICHHS a) HeOOXO0IMMO MAaKCUMHU3UPOBATh (MUHUMHU3UPOBATH) 3HAUCHHUE O]
KpUTEPHUS

2) onTUMHU3AIMOHHAS 3a]a4a 0) He00X0IMMO MaKCUMHU3UPOBATh (MUHUMHU3UPOBATH) 3HAUCHUE
HECKOJIbKUX KpUTEpHUS

3) 3a7a4a BEKTOPHOH | B) HEOOXOAMMO 00€CIIEUNTh OTpaHUYCHUSI, HAKJIaIbIBAeMbIC Ha

ONTUMHU3ALNH KpUTEpUH, B BUJIC HEPABEHCTB

3.2. YcTaHOBUTE MPUUUHHO-CIIEICTBEHHYIO CBSI3b:

I)ecu T = maxys[u]ﬁ 1

a) TO OCHOBHAs 3ajJjaua YIPaBICHHS HE HMEET pellie-
HUA

2) ecmu T, = minmaxy [u]>1

0) TO OCHOBHas 3aj7]a4a YIPaBJICHUS UMEET PEIICHUE

3)ecnu I' = maxys[uk]ﬁ 1, k=12,..,m

B) TO OCHOBHAs 3aja4a yIIpaBJIeHUS UMEET m pelie-
HUU

3.3. YcTaHOBHTE COOTBETCTBUE MEXKY PE3YJIHTATOM U HEOOXOIMMBIMH, JOCTATOYHBIMU YCIIOBUSIMU:

1) skcTpeMyM G yHKIHH a) paBEHCTBO HYJIIO MTEPBOM MTPOU3BOAHON (DYHKIIMH, BTOpAst MPOU3BOHAS
OoTpHULIaTEIIbHA

2) MakcUMyM (YHKITHH 0) paBEHCTBO HYJIIO TIEPBOM MPOU3BOIHON (HYHKIIHH

3) MUHUMYM (YHKIHH B) PaBEHCTBO HYJIIO NIEPBOI MPOU3BOAHOMN (PYHKITUH, BTOpasi IPOU3BOIHAS




ITOJIOKHUTCIIbHA

3.4. YcTaHOBUTE COOTBETCTBUE MCKAY MCTOOAOM U OCHOBHBIM IMOHATUCM MCTOA:

1) MeToa cCKaHUPOBAHUS a) mar «CeTKu»
2) METOJ CIIy4alfHOTO TTOMCKa 0) rpagueHT QYHKIIUU
3) MeTo HAaMCKOPEHIIIEero CrycKa B) MTOCJIEIOBATEILHOCTD CIIYYailHBIX YHCE

3.5. YcTraHoBHTE COOTBETCTBHE MEXY ONPENIEICHUEM U MaTeMaTH4ecKoi Gopmoii 3anucu:

1) Kputepuu a) a1n2+1,1X1 + am2+1,2X2 ot am2+1,HXn = bm2+l
2) orpaHMYEHHUE THIIA PABEHCTBO 0) a,, X, +a,X, +...+a, X, <b,
3) orpaHnYeHKE TUIIA HEPABEHCTBO u
B) R = ZC~X~
1)
j=1
Bapuant Ne2

Yactb 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

U3 npeonooiceHHbIX 8apUaAnmMo8 omeemos guloepume HeCKOIbKO GEPHDIX.
1.1. YkaxxuTe 0OJHOMEpPHbIE METO/bl IE€TEPMUHUPOBAHHOTO NIOUCKA B 3a7ayaX HEJIMHEHHOro MpOorpaMMHu-
pOBaHMUSL:
1) cCUMIIIEKCHBIA METO/I;
2) METOJa «30JI0TOTO CEUCHHSY;
3) MeToj ciay4alHBIX HalpaBJIeHHH ¢ OOpaTHBIM IIAroM;
4) npUHLUI MaKCUMyMa:
5) MeToJ JOKaIu3aIiK SKCTpeMyMa.
1.2. Ykaxure He0OX0UMOE U JJOCTATOYHOE YCIOBHS MaKCUMyMa (yHKIIUU:
1) MoyoKUTENbHOE 3HAaYEeHUE NEPBON MPOU3BOIHON B TOUKE IKCTPEMYMA;
2) paBEHCTBO HYJIIO IEPBOI MPON3BOAHOMN (PYHKIIMH B TOUKE SKCTPEMYMa;
3) paBEHCTBO HYJIIO BTOPOH MPOU3BOAHON (DYHKIIHH;
4) TONOXKUTENbHOE 3HAUEHHE BTOPOI MPOM3BOAHOMN B TOUKE IKCTPEMYMa;
5) oTpularenbHOE 3HAYCHUE BTOPON MPOU3BOJHON B TOUKE HKCTPEMyMa.
1.3. Kpurepuii onTUMaTbHOCTH BBIPAXKAIOT B BUJE 3KOHOMHUYECKOH 3((PEeKTUBHOCTH, OIEHKY KOTOPOW
IIPOU3BOJIAT C YUETOM CIEAYIOMUX (aKTOPOB:
1) mpou3BOAUTENHHOCTD;
2) 00beM KanmuTaJOBJIOXKEHUH;
3) peHTabenbHOCTH;
4) KauecTBEHHbIE IIOKA3aTEIH BBITYCKAeMOH MPOIYKIINH;
5) 3KcCIulyaTallMOHHBIE 3aTPaThl.
1.4. Jlns onpenenenus Touek skctpeMyma QyHkuun f(x )He06X01uMO:

1) cocrasuthb npousBoanyio f'(x);
2) COCTaBHUTb CUCTEMY CONPSIKEHHBIX ()YHKIIHIA;
3) HaiiTw 3Ha4eHUs X, IPH KOTOPBIX f'(x ) 0Opamaercs B Hyb, T.€. PEMUTh ypaBHenue f'(x)=0;
4) paccuurarh MHOXUTENM Jlarpanxa;
5) uccnenosath u3MeHenue 3Haka f'(x).
1.5. DxcrpemMyM QyHKITUU MOXKET IOCTHTATHCS B TOUKAX:
1) B KOTOpBIX HepBasi MPOU3BOAHAS QYHKIIMH OOpaIaeTcs B HYJIb;
2) B KOTOpPBIX IepBas MPOU3BOAHAS PYHKIUHU OTPULIATEIbHA,



3) B KOTOpBIX NepBasi NPOU3BOIHAS (PYHKIIUH ITOJIOKUTENBHA;
4) B KOTOpPBIX MepBasi MPOU3BOAHAS PYHKIIMH HE CYLIECTBYET;
5) B KOTOpBIX NepBasi Npou3BoaHast GyHKIMH oOpamaercs B 66CKOHEUYHOCTb.
1.6. K meTrogam ciny4ailHOTO MOUCKA OTHOCATCS:
1) meron ciaydyaliHBIX HalpaBICHUII;
2) MeToJ CKaHUpPOBAHUS;
3) METOJ «CJIEIOT0) MOUCKa;
4) MeToa HaMCKOPEHIIIETo CITYCKa,
5) MeroA JoKalIu3alHuM SKCTPEMYMa.
1.7. K meTogam neTepMHUHUPOBAHHOTO TIOUCKA OTHOCSATCS:
1) merox ciaydyaliHBIX HalpaBICHUII;
2) MeToJ CKaHUPOBAHUS;
3) MEeTOI «30JI0TOTO CEUYCHHS»;
4) MeToa HaMCKOPEHIIIETo CITYCKa,
5) MeroA JoKalIu3alHuH S3KCTpEMYMa.
1.8. CriocoObl moTy4eHHs CITydaifHbIX YUCEN:
1) BBIOOpKA X U3 CHELMATIBHBIX TAOIMLI,
2) pyuHBIE CIOCOOBI;
3) METOI «30JI0TOTO CEUYCHHS»;
4) MaTpuvHbIC CITOCOOHI;
5) mporpamMMmHBIE CIIOCOOBI.
1.9. 3agaya Ha yCIOBHBIN IKCTPEMYM:
1) umeer ypaBHEHUS CBA3H;
2) He UMeeT ypaBHEHUS CBS3H;
3) He uMeer 1eNneByo QYHKIUIO;
4) uMmeeT orpaHMYEHUS HA HE3aBUCUMBIE ITIEPEMEHHBIE;
5) wmMeer 1eneByo (QyHKIHIO.
1.10. Kakum 0Opa3oM BO3MOKHO BBIUHCIIEHUE Bapualun (hyHKIIMOHAIIA:
1) ¢ momoIIkI0 MPOU3BOIHBIX MOIBIHTETPATHHBIX QYHKIHHA (YHKIIMOHAIIA;
2) ¢ mOMOIIBIO MOYJISI PYHKIIUU;
3) c nomousto paznoxeHus B psag Telnopa;
4) c nomotIkto onepanuit JorapupMUpOBaHNUS;
5) c nomoursio pyHKIMU ["amMuIbTOHA.

Yacrts I1. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA

M3 npeanoKeHHbIX BApMaHTOB OTBETOB BblbepuTe TO/IbKO OAMH BEPHbIN BapUaHT.

2.1. B ocHOBE IMHAMUYECKOT0 MPOrpaMMHUPOBAHUS UCIOIb3YETCS:

1) mpuHLMD onTHMaidbHOCTH bemiMana;

2) OpUHLHUI MaKCUMYyMa;

3) ypaBHeHHE Diiepa;

4) CHMIIJIEKCHBI METO/I.
2.2. Maremarudeckas (popMyJIMpOBKa MPUHLIKIA ONTUMAIBHOCTH AJIS HENPEPBIBHBIX MPOLECCOB UMEET
BUJI:

ov . <& 0o
1) ——=min —f+W|;
) dt v gﬁx. '

1

N
2) Ry= Zri (X(H),u(i));

i=1



maXU{rl (X(O),u(l))Jr f, [(p(l)(x(o),u(l))]};

U(])E

3) f,(x?)
(2) (N)

4) uy, = (ug),u0 yeees Uy )
2.3. Heo6xoaumMoe ycinoBHe 3KCTpeMyMa (pyHKIUH:
1) paBeHCTBO HYJIIO MEPBOW MPOU3BOTHON (YHKIINU;
2) paBEHCTBO HYIIIO BTOPOW MPOU3BOIHON (DYHKIINH;
3) TOJIOKHUTENHHOCTH NMEPBOM MTPOU3BOAHON (PYHKITUY;
4) TONOXKUTEIBHOCTH BTOPOU MPOU3BOTHON (DYHKIIHU.
2.4. MunuMyM QyHKIIOHaJIa COTJIACHO METOY TUHAMUYECKOTO MPOTrPaMMHUPOBAHUS COOTBETCTBYET:
1) pemenuto ypaBHeHUs bennmana;
2) MuauMyMy GyHKIHH Jlarpanka;
3) makcumymy ¢ynkuu ['amuiabpToHa;
4) makcumymy QyHkiuu Jlarpanxa.
2.5. AcumnToTuyeckas yCTOMUYMBOCTh CHCTEMBI COIJIACHO MpAMOMY MeToay JIsmyHoBa 3amuchiBaeTcs B
BUJIE!

) v(x,t)> o,a—V< 0;

ot
ov
2 ,t)=0,—=0;
) Vi t)=0.—
ov
3 ,t1)<0,—>0;
) vix,t)< 8t>
ov

4 ,1)=0,—>0.
) v(x,t) 8t>

2.6. YpaBHEHHE JMHEWHOTO 00BEKTA MEPBOTO MOPSIKA HMEET BHI:
1) x=ax+bu;

T
2) x:jkyzdt;
0

3) y=ax;
4) y=ax’.
2.7. Kontyp agantanuu B afanTUBHOW CUCTEME YIpaBJIECHUS peIHa3HAYeH IS
1) xoppekiuu mapaMeTpoB PEryasTopa OCHOBHOTO KOHTYPA;
2) ajamnTanuu napaMeTpoB ypaBHEHHUS 00BEKTa;
3) ymnpaBieHUst 00BEKTOM;
4) BO3MYyIIEHHUS Ha OOBEKT yIpaBICHUSI.
2.8. [Ipenmy1iiiecTBO METO1a HAMCKOPEHIIIETO CIycKa B CPABHEHUU C TPAUEHTHBIM METOJIOM:
1) moBbIIIaeT TOYHOCTD MOMCKA;
2) cokpamiaeT 00beM BBIYHCICHHIH;
3) wuckiIoYaeT He0OXOJUMOCTh pacyeTa YaCTHBIX MPOU3BOIHBIX 1ENEeBON (HYHKIUY;
4) TO3BOJISET MOTYYUTh PEHICHHUE 3a/1a4r 0€3 UCIOJIb30BAHUS IPaTueHTa (DYHKIINU.
2.9. ]I sKCTpeMaNbHbIX CUCTEM PEryJIUPOBAaHUS IIPU MTOUCKE SKCTPEMYMa UCIIOJIb3YIOTCS METO/IbI:
1) rpagueHTHBIE;
2) NOpPUHLHUI MaKCUMYyMa;
3) muoxwuTtenel Jlarpanxa;
4) Kyna-Takkepa.
2.10. «3050TOE CEUEHNE» UMEET 3HAUCHUE:

1
1) z=—=0.2;
) 2



3-45

2) z=——"—~0.38;
2

3411

3) z="" Y ~0.15;
2
4) z=0.

Yacrts I11. 3aganue HAa ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue MeJ/COy PA3PO3HEHHbIMU HACMAMU ymeepofcdeHuﬂ

3.1. YcraHoBHTE COOTBETCTBUE MEXKY 3aa4ueii 1 popmoii 3amucu QyHKITMOHATA!

1) 3a1aua oNTUMATBLHOTO OBICTPOICHCTBHS

a) J=X(T)— min

2) 3a7a4a ynpaBieHUs] KOHEYHBIM COCTOSTHUEM

T
0) J= .[F(x,u,t)dt — min
0

3) 3agada ynpaBieHMsI 10 MUHUMYMY HHTErpaia

B) J=T — min

3.2. YcTaHOBHTE COOTBETCTBUE MEXKTY ONPEIICIICHHEM U MAaTeMAaTHYECKON (OPMYITUPOBKOM:

1) dynkmus ["amuipToHa

L R L
o\, X,

1

a) X, =

2) BEKTOp KOJUYECTBA JBUKCHHS

n

0) H(x, Au, t) = Z AL (x, u)

i=1

3) kanoHmn4eckas ¢popma ['amMuibToHA

B) 7'\‘1 Z’M ,2,...,n
j=1

3.3. Onpenenure CyuHOCTh METOAA

1) moctpoenue obnactu [lapeto

a) ynopsiA04MBaHUE KPUTEPHUEB 110 BaXKHOCTH U I10-
CTPOCHME MPOLELYP MOCIEI0BATEIBLHON ONITUMHU-
3allMM CHayYaja 110 IEPBOMY KPUTEPHIO, 3aTEM I10
BTOPOMY, TPETbEMY H T.I.

2) mocienoBaTeNbHas ONTHMHU3AIUS
CKaJIIPHBIX KPUTEPUECB

0) IOCTpOEHHUE peIIeHNs, KOTOPOE HeNb3s yayd-
IIUTh OJJHOBPEMEHHO 110 BCEM CKaJIIPHBIM KpUTe-
pHsIM

3) onTUMU3AIMs HA OCHOBE KOMIIPOMHUCCHBIX
OTHOIIIEHUH

B) YCTAHOBJIEHHE BECOBBIX COOTHOLIECHUHN MEXAY
JIOKaJIbHBIMU KPUTEPUAMU

3.4. YcTa"HoOBUTE CBS3b

1) mpuHLIUIT MaKCUMyMa

a) ', = min max y,[u]<1

2) mpuHUMI onTUManbHOCTH bemnmana

6)Hx?»ut Z?»f xu

3) ycnoBre MUHHUMAaKca

3.5. Ycra"oBure crioco0 3agaHus 1Iara moucKa




1) MeToa cKaHUpOBaHUS a) x k1) = 5 () 4 o ()

2) METOJ CITy4aifHOTO TIOMCKa 5) L) () ﬁ
ox
3) MeTo/ HauCKOpeHiIIero crycka B) x ) = x® 4 Ax

Bapuant Ne3
Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’lpeaﬂO.?iC'eHHblx 6aApuUaArNmoe6 omeemos 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. I3 MHOIMX 3a/1a4 ONTUMAJIbHOTO YIPABJIECHUS UMEIOT CYLIECTBEHHOE 3HAaUCHHUE TPH 3a4aUu:
1) 3anada onTUMaIbHOTO OBICTPOJCHCTBUS;
2) 3agaua ynpaBJieHHs] KOHEUHBIM COCTOSTHUEM;
3) ocHOBHas 3a/1a4a yIpaBlICHUS;
4) 3amava ympaBiIeHHs 110 MUHUMYMY HHTEIpaia;
5) 3ajmada BEKTOPHOMN ONTUMM3ALMH.
1.2. Vkaxxure Kakue U3 MpeACTaBICHHBIX CHCTEM OTHOCSTCS K aIallTUBHBIM CUCTEMaM YIIPaBJICHHUS:
1) camoopranusyromuecs;
2) CJOXHBIE;
3) camoHacTpauBaroIuecs;
4) TOJIOHOMHBIE;
5) HEroJIOHOMHBIE.

1.3. B ciiydyae MHOTOCTaMIHOTO Npolecca HePTEXUMHUU CTaueil MOXKET OBITh:
1) orpe3ok BpeMeHH;
2) ammapar;
3) uyacTh anmapara;
4) sTam pacuera;
5) crpaterus ynpaBieHHUs.

1.4. B pemenuu 3a1a4 ONTUMU3ALUN TPUMEHSIIOTCS:
1) mpuHULMD onTHUManbHOCTH bemMaHa;
2) TPUHIUI JBONCTBEHHOCTH;
3) HpUHLUI MAaKCUMYyMa;
4) npuHLHUI KpaliHero;
5) HpUHLUO MUHUMYMa.

1.5. BeiOepute MeTOABI MOCIEAOBATEIbHON ONTUMM3AIMH CKAISIPHBIX KPUTEPUEB B 3a7jauax BEKTOPHOMN
ONITUMU3AIIHH:

1) rpamueHTHBIN;

2) IOCTHXKECHUS YaCTHBIX IIENCH;

3) Ha3HAYEHHUS YCTYMOK;

4) CUMILIEKCHBII;

5) 30J0TOrO CeUeHUsl.

1.6. 3agaya anropuT™ma ajganTalui CBOAUTCA K:
1) HacTpoiike K03 PUIHEHTa PETYIsATOPa;
2) YCTpaHEHHIO PACCOTIIACOBAHMS MEXITY MOJACIBIO 1 OOBEKTOM YIPABIICHHS;



3) pacuery BXOAHBIX IAPAMETPOB OOBEKTA;
4) omnpeneneHUIO IKCTpeMyMa QYHKINH;
5) pacuery rpagueHTa GyHKIHH.

1.7. Ilenp aganTUBHOIO YIPABIEHHUS 3alMCBHIBACTCS B BHUJIE OTPAaHUYCHUN HA OTKIOHECHHE IOKA3aTeNeu
KayecTBa:
D) y<A;
%
2) j xdt<A;
0
3) x=ky;
4) xX=y+u;
5) x=y-u.

1.8. Kakue U3 mpuBeIeHHBIX METOI0B HEJIMHEHHOTO MTPOrpaMMHUPOBAHUsI OCHOBAHbI Ha pacueTe rpaJneH-
Ta QyHKIUU:

1) merox ciayyallHOTO ITOUCKA;

2) TpaaueHTHBIH METO;

3) MeroAa CKaHMpPOBAaHMUS;

4) MeToa HaMCKOPEHIIEro CITyCKa,

5) MeToja CKaHUPOBAHUS C MEPEMEHHBIM LIATOM.

1.9. B 3agauax TMHAMUYECKOTO MTPOrPAMMHUPOBAHS 00HEKTOM HUCCIICIOBAHMS SIBIISTFOTCSI:
1) MHOTOCTaIUHHBII MPOIIECCH], B KAYECTBE CTAIUN KOTOPBIX PACCMATPHUBAIOTCS OT/EIbHBIE arapa-
THI,
2) OJHOCTaTUHHBIE TIPOIECCHI;
3) CIOXXHBIC CUCTEMBI;
4) MHOTOCTaIUWHBIN POLIECCHI, B KAYECTBE CTAANN KOTOPHIX BBICTYNAIOT BPEMEHHBIC OTPE3KH,
5) TpOCThIE CUCTEMBI.

1.10. HazoBuTE METOABI CHHTE3A aJalITUBHBIX CUCTEM:
1) Meroa MHBApHAHTHOCTH,
2) MeToA MOJAJIbHOTO yIpaBIICHHUS;
3) onTUMaNbHBIA CUHTE3;
4) Merona JTMHEWHOTO MPOTPaMMHUPOBAHUS;
5) BapuanMOHHOE UCUUCIICHHUE.

Yacrts I1. 3aganue ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA

M3 npeanoKeHHbIX BApMaHTOB OTBETOB BblbepuTe TO/IbKO OAMH BEPHbIN BapUaHT.

2.1. Knaccuueckas 3ajjaua ONTUMU3ALUH:
1) uMeeT oAMH KpUTEPU ONTUMAIIBHOCTH;
2) uMeeT JBa KpUTEPUs ONTUMAIbHOCTH;
3) uMeeT MHOXECTBO KPUTEPUEB ONTUMAIIBHOCTH;
4) He UMeeT KpUTEpUEB ONTUMAIbHOCTH.

2.2. JIng cuHTE3a AIrOPUTMOB aJIallTAllU UCTIOIb3YIOTCS METOIbI:
1) rpanueHTHBIE;



2) Ha npuMeHeHue GyHKUUH JIAmyHOBa;
3) MeTozbl KOPPESLUH;
4) CHUMIIJIEKCHBIA METO/I.

2.3. Ponb aprymenTa B pyHKIIMOHAJIAX UTPAOT:
1) mpowusBoaHbIC QYHKIINH;
2) HIepeMEHHBIE;
3) ¢byHKIMM WM KPUBBIC,
4) KOHCTaHTBHI.

2.4. ®ynkuus JIsnyHoBa UMEET BUL:

1) v=v(x,t);

2) Y nfi(x,u);

i=1
n o of.
3) -y A —-;
: ng ' ox,

0HdA oOHdx OH du

4) .
oL dt  oOx dt  ou dt

2.5. YcnoBue ycTOMYMBOCTH HETMHEHHBIX CUCTEM YNPABJIEHUs COIIacHO MeTony JIsmyHoBa MMeeT BUAL:
ov
) v(x,t)> O’E< 0;

ov
2 t)=0,—=0;
) v0=02

ov
3 ,1)<0,—>0;
) vix,t)< =~

ov
4 ,t)=0,—>0.
) v(x,t) 2 >

2.6. Moaynb rpanuenTa GyHKIMH ONPEIeNsieTCs ¢ TOMOIIbIO BBIPAKECHHUS:

(o) ) )
1) — | = tt| = ;
0x, X, X,

2 (af of ,Gf}

ox, ox,  0x,
3) f(xo +AX,y, +Ay)—f(x0’y0);
NONNC
oX,; x®

2.7. Kakoil u3 HUKEIPUBEICHHBIX METOJIOB SIBJICTCS OJHOMEPHBIM METOJOM JAETEPMHUHUPOBAHHOTO I10-
HCKa:

1) TpamueHTHBIN METON;

2) METOJa «30JI0TOTO CEUCHHSY;

3) MeTon caydalHBIX HAPABJICHUH C OOPATHBIM IIaroM;

4) npuUHLKI MaKCUMyMa.



2.8. ®ynkuusa ['amunpTOoHa BOOIB ONTHMAIbHONW TPAEKTOPHUHM NpOLIECCa:
1) moctosiHHAa;
2) NpUHUMAET NepeMEHHbIEC 3HAUCHMUS;
3) yOrbIBaer;
4) BoO3pacraer.

2.9. CornacHo NPHHIIMITY ONMTHMAIbLHOCTU TMMOCTPOSHUE CTPATETHH YIPABICHUS MHOTOCTAIUUHBIM TIPO-
1[ECCOM HE00XO0IMMO MPOBOIUTH:

1) c nauana mpolecca K KOHILY;

2) c KOHIIa Ipolecca K Havamy;

3) s Bcex cTaauil OTHOBPEMEHHO;

4) B NpPOU3BOJILHON MOCTIEI0BATEIBHOCTH.

2.10. MeTon AMHAMUYECKOTO MPOTPaAaMMHUPOBAHUS peaTn3yeTcs:
1) B4 oramna;
2) B2 orana;
3) B3 9rama;
4) B 1 oTam.

Yacts I11. 3aganue Ha ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue Memcdy PA3PO3HEHHbIMU HACMAMU ymeepafcdeﬂuﬂ

3.1. Ycra"HoBure CBI3b

1) mpuHIIUIT MaKCUMyMa a) I'y = min max y, [u] <1

2) NpUHLHUI ONTUMaIbHOCTH bennMana

6) H(x,A,u,t)= ixifi (x,u)
i=1

3) yciioBue MUHUMAaKCca n
B) —i—lt) = min za—ofi +W

Yola 8Xi

3.2. YcTraHOBUTE COOTBETCTBUE MEX1y HAUMEHOBAHMEM 33aul U TPEOOBAHUAM, IIPEBABISEMBIM K KpH-
TEPUSM:

1) ocHOBHas 3aa4a ynpaBieHUs a) He00X0IMMO MaKCUMHU3UPOBATh (MUHUMHU-
3UpOBaTh) 3HAUYEHUE OJHOI'O KPUTEPHUS

2) onTUMH3AIMOHHAS 3a7a4a 0) HEOOXOIUMO MaKCUMHU3UPOBATh (MUHUMH-
3UpPOBATh) 3HAUCHUE HECKOJIBKUX KPUTEPHS

3) 3a7a4ya BEKTOPHON ONTUMU3ALINU B) HEOOXOIMMO 00€CIIeYnTh OrpaHUYEHHUS, Ha-
KJIaJIbIBAa€MbI€ Ha KPUTEPHUH, B BUJC HEpa-
BEHCTB

3.3. YcraHoBHTE COOTBETCTBHE MEXY ONPEIEICHUEM U MaTeMaTHIECKOH (popMyITnpOBKOii:



1) ynkmus ['amunbpToHa 2) %, :6_H ’ 7.% _ _a_H’ i=12...n
OA, 0X,

2) BEKTOP KOJUYECTBA ABMIKECHUS 6) H(X, nu, t) = i AL (x,u)

i=1

3) kanoHn4eckas ¢popma ['amMuibToHA . n of.
B) A, = —ijgj, i=12,..,n

j=1

3.4. YcraHOBHTE COOTBETCTBHE MEXy ONPEIEICHNEM U MaTeMaTHIecKoi popmoii 3anucu:

1) KpHTepHH a) a1n2+1,1X1 + am2+1,2X2 +...+ am2+1,HXn = bm2+l

2) orpaHMuYEHUE TUIA PAaBEHCTBO 0) a,, X, +a,X, +...+a, X, <b,

3) orpaHMuYeHUE TUIIA HEPABEHCTBO

B) R = chxj
j=1

3.5. YcTaHOBUTE COOTBETCTBUE MEXY PE3YJIHTATOM U HEOOXOIUMBIMH, JOCTATOUHBIMU YCIOBUSIMU:

1) axkcTpemMyM QyHKIUU a) paBEHCTBO HYJIIO NIEPBOM MPOU3BOIHOM
GbyHKLIMHU, BTOpas IPOU3BOJHASI OTPULIATEIbHA

2) MakCUMyM (yHKITHH 0) paBEHCTBO HYIJIIO MIEPBOM MPOU3BOIHOMN
byHKIIH

3) MUHUMYM (YHKIIHH B) PaBEHCTBO HYJIIO IIEPBON IPOU3BOIHOMN

(bYHKI_[I/II/I, BTOpasd IMpOU3BOAHAA ITOJTOKUTCIIbHA

Bapuant Ned
Yacrts L. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’lpeaﬂO.?iC'eHHblx 6apuarnmoe omeemos 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. YkaxuTe oHOMEPHbIE METO/Ibl AETEPMUHUPOBAHHOIO NIOUCKA B 33Ja4ax HEJIMHEWHOTO MPOrpaMMU-
pOBaHUs:

1) cuMIIEKCHBIA METO/;

2) MeToJ «30JI0TOTO CEYECHUS;

3) Merox ciay4yailHbIX HalpaBIEHUH ¢ OOpPaTHBIM ILIArOM;

4) NpUHLKI MaKCUMyMa:

5) Meroa JoKalIM3alMK S3KCTpEMYMa.

1.2. Ykaxure He0OX0UMOE U JJOCTATOYHOE YCIOBHS MaKCUMyMa (QyHKIUU:
1) MosIoKUTENBbHOE 3HAaYEeHUE NEPBON MPOU3BOIHON B TOUKE IKCTPEMYMA;
2) paBEHCTBO HYJIIO NEPBOI MPONU3BOAHOMN (PYHKIIMH B TOUKE SKCTPEMYMa;
3) paBEHCTBO HYJIIO BTOPOH MPOU3BOAHON (DYHKITHH;
4) nonoXUTENbHOE 3HAUEHHE BTOPOI MPOM3BOAHOMN B TOUKE IKCTPEMYMa;
5) oTpularenbHOE 3HAYCHUE BTOPON MPOU3BOJHON B TOUKE HIKCTPEMyMa.



1.3. Kpurepuii onTUMaIbHOCTH BBIPAXKAIOT B BUJE 3KOHOMHUYECKOH 3()(PEeKTHBHOCTH, OLEHKY KOTOPOH
MIPOU3BOJIAT C YUETOM CIEAYIOIUX (aKkTOpOB:

1) mpou3BOAUTENBHOCTD;

2) 00beM KanmuTaJOBIOXKEHUH;

3) peHTabenbHOCTH;

4) KadyecTBEHHbIE MOKA3aTeNIN BhIMTYCKaeMOMl MPOAYKIINH;

5) 3KcCIulyaTallMOHHBIE 3aTPaThl.

1.4. Kakue u3 HIKETPUBECHHBIX JEHCTBUM SBIISIIOTCS OCHOBHBIMH 3TAllaMH MPUHSTHS PEIICHUMN:
1) ompeneneHue e PEUICHUS;
2) omnpenencHUE BO3MOXKHBIX BApUAHTOB PELIECHUS MPOOIEMBI;
3) ompeneneHUE BO3MOXHBIX UCXO0JI0B KKIOTO PEIICHHUS;
4) onTUMU3AIMS CKAJTSPHBIX KPUTEPUEB MOCIIEC BBEACHUS ISl HUX IPUOPUTETOB;
5) BBIOOp HAMITYYIIIETO PEIICHUS Ha OCHOBE TTOCTABICHHOM IIEITH.

1.5. Kakum 00pa3oM BO3MOXKHO BBIYHCIIEHUE Bapualuy QyHKIIHOHATA:
1) ¢ mOMOIIBIO IPOU3BOIHBIX MOABIHTEIPAIBHBIX (PYHKINH (pyHKIIMOHANA;
2) ¢ moOMOIIBIO MOYJISI QYHKIINU;
3) c nomouslo paznoxeHus B psag Telnopa;
4) ¢ moMoIIkI0 onepanuii JorapuGMupoBaHus;
5) c nomoursio pyHKIMU ["aMuIbTOHA.

1.6. K MeTrogam ciiy4ailHOro moucka OTHOCATCS:
1) Meroxa cmydaliHBIX HaIPaBJICHHIA;
2) MeToJa CKaHWPOBaHUS;
3) METOA «CIJIETIOT0» MOMCKa;
4) MeToj HauCKOpEHILero Cuycka,
5) MeToA JOoKalIU3allH SKCTpeMyMa.

1.7. Ykaxure HEOOX0IUMOE U JJOCTATOYHOE YCIOBHSI MAaKCUMyMa (yHKLIUU:
1) nonoxuTenbHOE 3HAaUEHHE NIEPBOM IPOU3BOJHON B TOUKE IKCTPEMYMA;
2) paBEHCTBO HYJIIO NEPBOI NPOU3BOAHON (PYHKIIMM B TOUKE SKCTPEMYMA;
3) paBEHCTBO HYJIO BTOPOH MPOU3BOJHON (PYyHKIINH;
4) TNOJIOKUTENIbHOE 3HAaYE€HUE BTOPOM MMPOU3BOIHOM B TOUKE 3KCTPEMYMa;
5) oTpuLaTeIbHOE 3HAYEHUE BTOPON IPOU3BOJHON B TOUKE IKCTPEMYMa.

1.8. IlepeuncianTe OCHOBHBIE IOHATHS METOJIOB CIIy4allHOTO MIOUCKA:
1) rpagueHT QyHKINH;
2) ciy4aliHbII BEKTOP;
3) ciy4aiiHbIi BEIOOP TOYKH,
4) «oBpar» pyHKIIUY;
5) mar ckaHMpOBaHUS.

1.9. MuaMMYyM (pyHKIIMOHAJIA CIEAYIOT U3 YCIOBHSL:
1) MakcuMyMa SHEprUH B CUCTEME;
2) MakcHMyMa MOUIHOCTH B CHUCTEME;
3) makcumyMma GyHKIUU ['aMIIIbTOHA;
4) muaumyMa pyHkIuu ['aMHIIbTOHA;
5) MuHUMYMa (QYHKIIUH MTOJIE3HOCTH.



1.10. Lenp ananTUBHOTO YIpPABJICHUS 3alMCHIBAETCS B BUJAE OIPAaHUYECHUN Ha OTKJIOHEHHE MOKa3aTesei
KayecTBa:
1) vy<4;

o0

2) [xdt<A;
0

3) x=ky;

4) xX=y+u;

5) x=y-u.

Yacrts I1. 3aganue ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA

M3 npeanoKeHHbIX BApMaHTOB OTBETOB BblbepuTe TO/IbKO OAMH BEPHbIN BapUaHT.

2.1. B ocHOBE 1MHAMUYECKOT0 MPOrpaMMHUPOBAHUS UCIIOIb3YETCS:
1) mpunun ontumanbHocTU bennmana;
2) TPUHIUIT MAaKCUMYyMa;
3) ypaBHeHue Diiiepa;
4) CHUMIUIEKCHBIA METOI.

2.2. Maremarndeckasi popMyJIMpOBKa MPUHITUIIA ONTUMAIBLHOCTH JUISl HEMPEPBIBHBIX MPOIIECCOB UMEET
BU/I;
ov . | <> 0V
1) ——=min Z—fi+W ;
dt u | 450X,

1

2.3. «3010TOE cCeueHne» UMEET 3HAYCHHUE:

1) z= l =0.2;

2

345
2

3411

3) z=2""Y" ~-0.15;
2

2) z= ~0.38;

4) z=0.

2.4. YcioBue OKOHUAHUS MOMCKA YKCTpeMyMa (DYHKIIUK HECKOJIbKUX TIEPEMEHHBIX B IPaIMEHTHOM METO-
ae:

1) paBeHCTBO HYIIO BEKTOpa-TPAJUCHTA;

2) paBeHCTBO HYJIIO QYHKIIHUH LIEITH;

3) paBEHCTBO HYJIO OJHOW W3 YACTHBIX MMPOU3BOIHBIX (DYHKIIUU IICITH;

4) paBEHCTBO HYIIIO OJTHOW U3 HE3aBUCHMBIX TICPEMCHHBIX.

2.5. Heobxoaumoe ycioBue skcTpeMyMa G yHKIUH:



1) paBeHCTBO HYJIO IEPBOM MPOU3BOAHOMN (PYHKITNH;
2) paBEeHCTBO HYJIIO BTOPOI MPOU3BOAHON (DYHKITHH;
3) MOJIOXUTENHHOCTH MEPBOM MPOU3BOJHON (PYHKIINY;
4) TONOXUTEILHOCTh BTOPOH MPOU3BOAHON (DYHKITHH.

2.6. AcuMnroTHdeckas YCTOﬁqHBOCTB CUCTCMBbI COI'NIACHO IPAMOMY MCETOAY HHHYHOBa 3aIIUChIBACTCA B
BUIC!:

ov
1 t)>0,—<0;
) V(x, )> ’6t<

ov
2 t)=0,—=0;
) Vi t)=0.—

ov
3 t)<0,—>0;
) vix,t)< 2 >

ov
4 ,1)=0,—>0.
) vix,t) % >

2.7. Kakoil U3 HUKENPUBEIEHHBIX METOJOB SBJSETCS OJHOMEPHBIM METOJIOM JE€TEPMUHHUPOBAHHOIO MO-
UCKa:

1) rpaauMeHTHBIN METOx;

2) MeToJ «30JI0TOTO CEYECHHUS;

3) Merox ciay4yailHbIX HaIpaBIEHUH ¢ OOpPaTHBIM ILIArOM;

4) NpUHLKI MaKCUMyMa.

2.8. YpaBHEHHE JTUHEWHOTO 00BEKTA MEPBOTO MOPSIKA HMEET BHI:
1) x=ax+bu;

T
2) x:jkyzdt;
0

3) y=ax;
4) y=ax’.

2.9. Knaccuueckas 3ajjaua ONTUMHU3ALUH:
1) uMeeT oAMH KpUTEpU ONTUMAIIBHOCTH;
2) uMeeT JBa KpUTEPUs ONTUMAIbHOCTH;
3) uMeeT MHOXECTBO KPUTEPUEB ONTUMAIIBHOCTH;
4) He UMeeT KpUTEPUEB ONTUMAIbHOCTH.

2.10. KonTyp amantanuu B alaiTUBHOM cUCTEME YIIpaBJICHU [IpeIHAa3HAUEH JIJIs:
1) Koppekuuu napaMmeTpoB PeryyisTopa OCHOBHOTO KOHTYpa;
2) apjamnTtanuu napaMeTpoB ypaBHEHUS 00BEKTa;
3) ympaBieHUs 00BEKTOM;
4) BO3MyIlIEHHUS Ha OOBEKT yIpaBICHUS.

Yacrts I11. 3aganue Ha ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue MeDfC()y PA3PO3HEHHbIMU HACMAMU ym@ep.?fcdeHuﬂ

3.1. YcTaHOBHUTE COOTBETCTBUE MCKAY MCTOAOM U OCHOBHBIM IMOHATUEM METOA:



1) MeToa cCKaHUPOBaHUS

a) mar «CCTKu»

2) METOJ CIIy4alfHOTO TTOMCKa

0) rpanueHT QyHKINH

3) MeTo HAaMCKOPEHIIIEeTOo CITycKa

B) nocCJICA0BAaTCIbHOCTD CJ'Iy‘I&fIHBIX YHUCCJ1

3.2. YcraHoBurte MNPpUYIUHHO-CJICJACTBCHHYIO CBA3b.

I)ecu I' = maxys[u]ﬁ 1

a) TO OCHOBHasI 33/1a4ya YIPaBJICHUS HE UMeeT
peleHus

2) ecmu T’y = minmaxy [u]>1

0) To OCHOBHA 3a/1a4ya YIpaBJICHUs UMEET pe-
ICHUE

3)ecrm T'=maxy_[u, <1, k=1,2,..,m

B) TO OCHOBHA 3aj1aua yIpaBJICHUS UMEET m
peleHuit

3.3. Ycra"oBuTte crioco0 3agaHus I1ara momucka

1) MmeToa cCKaHUPOBaHUS

a) x®1 = x 1) L po

2) METOJ CITy4aifHOTO TIOMCKa

6) x&) = ) _ ¢ OF
ox

3) MeTO HaMCKOpEHIIEro crycka

(k+1)

B) X =x" + Ax

3.4. Onpenenure CyIHOCTh METO/AA

1) moctpoenue obsactu [lapeto

a) yInopsiA04MBaHUE KPUTEPHEB MO BaXXHOCTU U
IIOCTPOEHHE MPOLEAYP MOCIEI0BATEIBLHON O~
THMU3AlUY CHAyYaja 1o IepBOMY KPUTEPHIO,
3aTe€M IO BTOPOMY, TPETbEMY H T.1.

2) mocienoBaTeNbHas ONTHMHU3AIUS
CKaJIIPHBIX KPUTEPHECB

0) OCTpOEHHUE PEeIIeHNUs, KOTOPOE HEeNb3s
YIIYYIIUTh OJJTHOBPEMEHHO IO BCEM CKaISIPHBIM
KpUTEPUSIM

3) onTUMU3AIMS HA OCHOBE KOMITPOMHUCCHBIX
OTHOIIIEHUH

B) YCTaHOBJIEHUE BECOBBIX COOTHOILICHUN MEXK-
Ny JIOKaJbHBIMU KPUTEPUAMU

3.5. YcraHoBHTE COOTBETCTBHE MEXY 3a1aueii u (popMoii 3anucu GpyHKIIMOHANA:

1) 3ama4ya onTUMAIBHOTO OBICTPOEHCTBUS

a) J = X(T)— min

2) 3aj/lavda yIpaBJICHUSA KOHCYHBIM COCTOSHHEM

T
0) J= .[F(x,u,t)dt — min
0

3) 3agava ynpaBieHMs 10 MUHUMYMY MHTE-
rpana

B) J]=T — min




Kpurtepun onenkn
IIpu onieHKe pe3yabTaTOB BBINOJIHEHUS TECTOBBIX 3a/laHUI B paMKax JAMCUUIUIMHBI HCIOIb3YETCs
peiitunroBas cucrema. CorjaacHO peHTHHIOBOM CHCTEME OIIEHKA pe3yJbTaTOB TECTHPOBaHUS (popMupyer
Tekymmid pedTuHr R™ . MakcumanbHoe 3HaueHue oneHku paBHo 10 6. Tect cumTaercst mponaCHHBIM,
€CIIU CTYJIEHT MOJIy4HJI 3a Hero He MeHee — 6 0.
Kpurepun onieHku npeacTaBiieHbl B Ta0JI.

Kpurtepun onenku KonunyectBo 0ay10B
Yacts I. 3ananue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-3
Yacts II. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-3
UYacrs [II. 3amanmne Ha ynopsijoueHrue OTBETOB 0-4
NTOT'O 0-10
CocraBurenb H.B.JIexxnera
(noonucw)
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