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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooeporcanue Omanwl hopmuposanus KomnemeHyuu
Komnemenuyuu KomnemeHnuyuu Jexkyuu | Ilpakmuueckue | Jlabopamopnuie Kypcoeoi Haumenoeanue
3anamus, 3aHAmMUA npoexm OUEHOYHO20
nabopamopmulil (paboma) cpeocmea
HPAKMUKYM

11IK-4 CrocobHOCTh y4acTBOBaTh B | Tema 1-4 He JI. paboma 3, n. He Tecmuposanue,
[IOCTaHOBKE uener [poeKTa npedycmompen | paboma 1- | npedycmompe | 3auem, naé. pabomot,
(mporpaMmel), ero 3ajad Mpy 3aJaHHBIX bl 2(ouno-3a0unas Hbl KOHmMpobHan
KPUTEPHUSIX, LIETIEBBIX byHKIUSAX, dopma padoma (3aounasn
OrpaHUYCHUX, pa3pf160TKe CTPYKTYPBI obyuenus) dopma obyuenus)
ero  B3aWMOCBS3CH,  ONpEACICHUH
[IPUOPUTETOB PELICHUS 3a/1a4 C Y4ETOM
MIpaBOBbIX M HPABCTBCHHBLIX aCIICKTOB
npodeccHoHaNbHON  AEATEILHOCTH, B
pa3paboTKe MPOEKTOB  HM3ICIU ¢
y4ae€ToM TCXHOJIOTUYCCKHUX,
KOHCTPYKTOPCKHX, DKCILTyaTallUOHHBIX,
O9CTCTHYCCKHUX, OKOHOMHYECCKHUX n
YIOPaBICHUYECKHUX apameTpoB, B
pa3paboTKe TPOCKTOB MOIECPHHU3AINN
JEHCTBYIOIINX MPOU3BOACTB, CO3AAHUU
HOBBIX, B pa3pabOTKe CPEJICTB U CHCTEM

IK-14 CnocobnocTh y4acTBOBATh B | Tema 1-4 He JI. paboma 3, n. He Tecmuposanue,
paspaborke MEpONpUATHH o npedycmompen | paboma 1-2 | npedycmompe | 3auem, naé. padomel,
HPOCKTHPOBAHHIO Hporeccos bl (ouno-3aounasn Hbl KOHmMpPOIbHas
pa3zpaboTKu u W3TOTOBJICHUS dopma padoma (3aounasn
TPOAYKIMH, — CPEACTB | CHCTEM odyuenusn) ¢opma obyuenusn)
aBTOMAaTH3alluH, KOHTPOJIA,
JNAardoCTUuKH, PICHLITaHPIfI, YIipaBJICHUA
MNpou3BOACTBOM, KHU3HCHHBIM IHUKIOM
npoaAyKIHHn n €€ KadCCTBOM, nux
BHCAPCHUA

[1K-16 CriocobHOCTh y4acCTBOBATh B | Tema 1-4 He JI. paboma 3, 1. He Tecmuposanue,
OpraHu3aluu MEpOHpPHSTHIL 1o npedycmompen | paboma 1-2 | npedycmompe | 3auem, naéb. padomel,
ITOBBIIICHHU IO KadyeCTBa MPpOAYKIIUU,




MPOU3BOJICTBEHHBIX u bl (ouno-3a0unasn Hbl KOHMPONbHAsA
TEXHOJIOTHIECKHX MPOIIECCOB, dopma paboma (3aounasn
TEXHUYECKOMY H HH()OpMAIMOHHOMY 06yuenusn) opma obyuenus)
obecrieueHnIo ux pa3paboTKH,
HUCIIBITAHUN u SKCIlTyaTalluu,
TUTAHUPOBAHUIO pabor o
CTaHJApTH3ALUN H CEPTUPHUKAIMHU, a
TaKxKe aKTyau3arnm
perlaMeHTHUPYIOLEeN TOKYMEHTAIlMU

T1K-19 CrniocobHOCTh ydacTBOBaTh B paborax | Tema 1-4 He JI. paboma 3, . He Tecmuposanue,
[0 MOJCTHPOBAHUIO  TPOAYKIHUH, npedycmompen | paboma 1-2 | npedycmompe | 3auem, na6. padomel,
TEXHONOTMICCKIX Hponeccos, bl (ouno-3aounan Hbl KOHMPOIbHAA
NPOM3BOJCTB, CPEICTB M  CHCTEM Popma padoma (3a0unas
aBTOMAaTU3allnuu, KS)HTpO.]'If[, 0 6y'leﬂuﬂ ) ¢0pMﬂ 0 6ylle"luﬂ )
JIMArHOCTHKH, UCTIBITAHU u

VIPABJICHUS TIPOIECCAMH, XU3HEHHBIM
[IUKJIOM TIPOAYKIIMH M €€ KaueCTBOM C

HCTIOJIb30BaHHEM COBpPEMEHHBIX
CpEJICTB ABTOMATH3UPOBAHHOTO
MPOSKTUPOBaHMs, TO0  pa3paboTke
QITOPUTMHYECKOTO ¥ IPOrPAMMHOTO
oOecIieueHNs CPEACTB M CHCTEM
aBTOMATH3aIuU 17§ yIIpaBJICHHS

poreccamMmu




Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

Texkymmii peiTHHTD
Ounas 3aoyHas
JIa6. paboTa bann JIa6. pabora ban
Nel 20-30 Ne3 30-45
Ne2 20-30 KoHTtponpHas paborta 30-45
Ne3 20-30 TectupoBanue 0-10
TectupoBanue 0-10
UTOI'O 60-100 NTOI'O 60-100




Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe Kputepuu oneHKkH HHANKATOPOB AOCTUH:KEeHHsI IpH ¢opMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe 3a4er
5 87 - 100 OmmyHo | OueHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIM TEOPETHYECKOE COICPKaHHME Kypca OCBOCHO IMOJHOCThIO, 0€3
(3auTeHo) |HMpoOENoB; WMCUEPNBIBAIONIC, MOCIEAOBATEIbHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraeT Marepuai; CBOOOIHO
CIIpaBJIsICTCA C 3ada4aMu, BOIIpoCaMU MW JAPYTMMU BUJAMU TIPUMCHCHHUA 3HaHI/If/‘I; HCIIOJIB3YET B OTBCTC
IlOHOJIHHTeHBHBIﬁ marepuall BCC MpPEaAyCMOTPCHHBLIC HpOFpaMMOﬁ 3aaHuA BBIIIOJIHCHBI, Ka4Y€CTBO HMX BBIIIOJIHCHUS
OLIEHEHO YHCJIOM OaJIoB, OJM3KMM K MAaKCHMAaJIbHOMY; aHAJIW3UPYET TMONyYeHHbIE pe3YNbTaThl; MPOSBIISIET
CaMOCTOATCIIbHOCTD ITPU BBITTOJIHCHUHU 3aI[aHPIﬁ
4 74 - 86 Xopomo | OmeHKa «XOpOIIo» BEICTABISACTCS CTYACHTY, €CIH TEOPETHYECKOe CONIepKaHhMEe Kypca OCBOEHO IOIHOCTBIO,
(3auTeH0) |HEOoOXOAWMMBbIE NPAKTHYECKHE KOMIIETEHIIMM B OCHOBHOM C(HOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMOi
O6y‘-IeHI/I$I y‘~IC6HBIe 3aaHus BBIITIOJIHCHBI, KAYCCTBO HMX BBIINMOJHCHHA JOCTATOYHO BBICOKOC. CTYJICHT TBEPAO 3HACT
MaTepHall, 'PaMOTHO U TI0 CYIIIECTBY M3JIaraer ero, He JIOMYyCKas CyIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOC.
3 60 - 73 VY nosierBopu |OLieHKa «yI0BIETBOPUTEIHLHOY» BHICTABIISICTCS CTYJIEHTY, €CIIH TEOPETHUECKOE COfiepKaHne Kypca OCBOGHO YACTHYHO,
TENbHO HO TMpo0Oensl HE HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX IPOTPaMMON 3aaHHUH
(3a4Te€HO) |BBIMOIHEHO, HO B HUX HMMEIOTCS OMIMOKW, IPWU OTBETE Ha IMOCTABJIEHHBIN BOIPOC CTYAEHT MIOMMYCKAaeT HETOYHOCTH,
HEJIOCTATOYHO TIpaBWIBHBIE (HOPMYIMPOBKH, HAOMIONAIOTCS HAPYIICHHUS JIOTHYECKOW IOCIEIOBATEILHOCTH B
M3JI0’KEHUH MPOTrPaMMHOTO MaTepHaa.
2 Hwxe 60 HeynosnerBop|OnieHKa «HEYIOBIETBOPUTENHHOY BBICTABISIETCA CTYIEHTY, €CIM OH HE 3HAeT 3HAYMTEIHHON YacTH MPOTrPaMMHOTO
WTENFHO  [MaTepuala, JOITyCKaeT CyNIeCTBEeHHbIE OMIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHEHUSIMH BBIITOHSET MPAKTUIECKHE
(me3auteno) |paboThl, HEOOXOAWMBIE MPAKTUYECKHE KOMIIETEHIIMH HE C()OpMHUPOBaHbI, OONBIIMHCTBO MPEIYCMOTPEHHBIX

nporpaMMoﬁ 06y‘1€HI/I$I y‘IC6HLIX 3aJlaHuA HE BBIINIOJIHCHO, Ka4C€CTBO HX BBIIIOJIHCHHA OICHCHO YHCIIOM 6aJ'IJ'IOB,
OJIM3KUM K MUHHUMaJIbHOMY




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPe/JACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

KounTponsnas padora

Cpexncto MIPOBEPKH yMEHUN
OPUMEHSTh TOJYyYEHHbIE 3HAHUS JUIS
pelIeHus 3a1a4 OIpPEICIICHHOrO THIIA
110 TEME WJIU pa3jely.

Kommiext
KOHTPOJIbHBIX
3aJIaHUI o
BapyaHTaM

3amumra
n1abopaTopHOn
paboThl

CpencrBo, TMO3BOJSIONIEE  OLIEHUTH
yMEHHE W BIaJieHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO MPUMECHSTh
CTaHJIAPTHBIE METOJBI TIOCTABICHHOMN
3a7a9u c UCTIOH30BAHUEM
uMemIIeiicss  mabopatopHoil  6aswl,
NPOBOJIUTh  AHAINW3  TIOJTYYCHHOTO
pe3ynbTaTa paboTHI. Moxer
BBITIOJIHATBCS B MHJIUBHIYaJLHOM
TOPSIKE WM TPYNTION 00ydaronuXcsl.

Tembl
1ab0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, IT03BOJISIOILAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUST YPOBHSI 3HAHUW M YMCHHM
oOyyarorerocs.

Doun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS  TIO
JIMCITATIIINHE

TECTOBBIX
TUTS

MuHuCcTepCcTBO HAyKHU U BhIcIero oopa3zoBanusi Poccuiickoit @enepaiuu




HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((pumai)
dbenepaibHOTO rocyJapCTBEHHOT0 OIOKETHOTO 00Pa30BaATEIbHOIO YUPEKACHUS
BBICILIETO 00Opa30BaHuUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOIOTHUYECKUN YHUBEPCUTET

DakynomemUHnpopmayuoHnbix mexHonrouil
Kadgheopallngopmayuonnvix cucmem u mexnonocui

Hamnpasnenue noarorosku: 15.03.04 ABToMaTtu3aIms TEXHOJIOTUYECKUX IPOLIECCOB U MTPOU3BOICTB
[Tpodrts: ABTOMATH3AINS TEXHOJOTUICCKIX POIIECCOB W MTPOU3BOJICTB (II0 OTPACIISIM)

Y4eOHpIM  MJIaHOM 1O  HampasiieHuWto  nojarotoBku — 15.03.04  ApTtoMaruzanus
TEXHOJOTMYECKUX TPOLECCOB M IPOMU3BOJCTB IS OOYdYalOIIUXCS TNPETyCMOTPEHO MPOBEICHUE
71a00paTOPHBIX 3aHATHH MO qUCHUTUTHHE «ONTHMATBHBIE U /IalTHBHBIE CUCTEMBI YIPABICHUSY.

JlaGopaTopHble 3aHATHS [0 IUCLHUIUIMHE IPOBOAATCSA B y4eOHBIX Jaboparopusix kadeapsl 0e3
UCIOJIb30BAHUS CIIELUAIBHOTO 000pYyIOBaHUS.

enp mpoBeneHus 1abOpaTOPHBIX pabOT - MPAKTUUYECKOE OCBOEHHE TEOPETUYECKUX MOJI0KEHUMN
JIEKIIMOHHOTO MaTepuasa, a Takke BIpaboTKa CTYJAEHTaMU OTNPEEIIEHHBIX YMEHUN U HABBIKOB

KomnuiekT 1a6opaTopHbIix padot
110 AUCIIUIIJINHE «OnTuManbHbele U AaalITUBHBIC CUCTCMBI YIIPABJICHUA»

JlaGopaTtopHnasi padora Nel
Tema «HccnenoBanre aqanTUBHON CUCTEMBI YIIPABICHUS JTHHEHHBIM 0OBEKTOM MIEPBOTO MOPSIIKAY.
3ananmue:
[IpoBecTr cMHTE3 OCHOBHOT'O KOHTYpA aIaliTUBHOM CUCTEMBI.
Hcxoanble JaHHbIE 1J151 BHITIOJHEHUS J1Aa00PaTOPHOH padoThl
Tabnuna 1. BapuanTs! 3aganmuii.

VYpaBHeHus npouecca. Bee mapamerpsl nporecca H3BECTHBI. 3agaHHOE 3HAUYEHHE
Bosmymiennst Ha OY oTCcyTCTBYIOT Bapuant Xo
X=3x-0,3125u 1 +0,05
X =3x-0,35u 2 +0,1
Xx=3x-0,4125u 3 +0,15
Xx=3x-0,5u 4 *0,2
X =3x+0,3125u 5 +0,05
Xx=3x+0,35u 6 +0,1
X =3x+0,4125u 7 +0,15
X =3x+0,5u 8 0,2
X=2x+0,2u 0 +0,1
X=2x+0,3u 10 +0,15
X=2x+0,4u 11 %0,2
X =2x+0,44u 12 +0,22

ITopsinok BeINOTHEHHS 1a00pPaTOPHOI padoTHI
1. OnpenenuTs 3aKOH ynpaBieHHUS M KO3(PPUIMEHT MPONOPLHUOHATIBLHOCTH PEryasiTopa OCHOBHOIO
KOHTYpa aJanTHUBHOW CHCTEMBI YIIpaBlIEHHUs, OOECINEUMBAIOUIMX YCTOWYMBOCTH Ipoliecca IpH

A =1.107%, A =1.
2. TlocTpouTh KpHBBIE MEPEXOJHOIO IpolEcca xo(t) U yopaBjaeHHS U, (t), npyu  3aJJaHHOM

OTKJIOHCHHWH HadYaJIbHBIX YCJIOBI/Iﬁ XO .




3. Onpenenuts BpeMs mepexoxuoro npouecca T u3 yenosus X(T)=0,05x,.

4. Otpa3uTh pe3yNbTaThl B JA0OPATOPHOM OTUETE.

JlaGopaTopHast paGora Ne2

Tema «lccnenoBanue KOHTypa ajanTaluy CUCTEMBI YITPABICHUS.

3ananue:

Pa3paboTarh airopuT™ CHHTE3a KOHTYpa aJlalTallHiH.
Hcxonnble 1aHHbIE VISl BBINOJTHEHUS J1a00PaTOPHOii PadoThI
Tabnuua 2. BapuaHTsl 3a1aHUiA.

VpaBHeHne Iapamerper ITokazarenu kayecTBa
= | U3Mepenn MOJEIIHN B [Tapamer
= COCTOSIHUSA VYnpasnenu
S 0o¢ nporecca mpu | O Do b HCHHH P e
S| OTKIOHEH B%3M CHI/II)I/I mocle amanran | o Jl(Ly Jl(l'y
/M ne +Xo yi ajanTanyy b, A m pon A A,
Ha OY a
1 0,05 Xx=3x—-bu
2 0,1 X=3x—bu A
3| 015 % =3x—bu oA
4 0,2 Xx=3x-bhu
5 0,05 X =3x+bu
6 0,1 X =3x+bu _ A
7| 015 % =3x-+bu o= TMA
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 o p
12 0,2 X =ax+0,5u

IMopsiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI
BBesem mapaMeTp amanrtaiid CHCTEMbI YIIPABICHUS M U MPHUMEM 3aKOH yrpaBieHus U=—KX, rae

k=mJA,f A.

1. Ilo N3MEPCHHOMY 3HAYCHHUIO OTKJIIOHECHUS X0 HalTH nmapamMeTp aganTanuu m:

x§m2=2A1(mb Az/Ai—a);
x;m’ —2A (mb./A, /A —a)=0.

IToacraBum B YpaBHCHHC 3HAUCHUC b:

Xgmz_gp{&

A/ ATm

x;m? _2A1[3+T0a —aj =0;
TO

2

2 :ﬂ(mna_a}

X U To

m:i\/ZAl(BJrTOa—aj.
XO TO

m«/AZ/Ai—aj:O;




B Bapumantax 3amanus 9-12 HeoOXoAMMO HaWTH TapamMeTp MOJENM & M ajanTanud M mpu

2amx

YIIpaBJICHUM U, = — AHAJIOTHUYHO CHOCO6y H3JI0)KCHHOMY BbILIC.

2. 3amucarh 3aKOH YIpPAaBICHHS B aJalTUBHOM CHUCTEME M TOJYYUTh KOI(POHUIMEHT YCHUIICHHUS
perymaropa.

3. IlocTpouTh mepexoHbIE MPOLIECCHl B CUCTEME YIIPaBJICHUS xo(t), U, (t) U CPaBHUTb HX C

IpoLeccamMu B cucTeMe 0e3 BO3MYILICHHI.
4. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTUETE.

JlabopaTopnas padora Ne3
Tema «lccnenoBanue aganTUBHON CUCTEMBI YIIPABICHUSI KyOOM PEKTU(UKALNOHHON KOJIOHHBI».
3aganue:
[To M3MepeHHOMY 3HAYCHHIO OTKIOHEHHS X, M 33JaHHOMY 3HAYCHHIO BPEMEHH PEryJIHpOBaHHs |
(Tabnuna 3) B COOTBETCTBHH C BAPUAHTOM 3aJIaHUSI HEOOXOUMO:

1. Ompenenuth 3akoH ympaBieHUss U, © KO3 UIHMEHT NPONOPIHOHATEHOCTH D KOHTYypa

ajanrtanuy, oOecHeyrBalollie BBHINIOJHEHHE IIOKa3aTeineil kadyectBa Y; U ), U TpeOOBaHHS
YCTOMYHMBOCTH IpOIIECCa.

2. ToctpouTs rpaduku nepexoaubix mpomeccos X(t), U, (t).

3.PaccunTaTh 3HAYEHMS TTOKA3aTENIEH KAuecTBa ¥; W ¥, IPU 3aJaHHbIX B Ta0uIie 3 3HadeHusx A u

Hcxoanble JaHHbIE 17151 BHITIOJHEHUS J1A00PaTOPHOH padoThl
Tabnuna 3. BapuanTsl 3a1aHmii.

Bapuant | #Xo, M T, u A -10° A,-10* 7, -? Yy - ? b -2 U, - ?
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 A
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 pe3ynbTaThl B Ja0OPATOPHOM OTUETE.

Kpurtepuu ouenkn: KomnuecTBo 6ajioB, KOTOpO€ MOXKHO HOJIYYUTh 3a J1a0OpaTOpHyrO padoTty,
IIPEJICTABICHO B Ta0JI.

Texkyuui pedTHHTD
Ounas popma 0OyueHHs 3aoyHas popma 0OyueHUs
JlaGoparopHas paboTa bamn JlaGopatopHas paboTa bamn
Nel 20-30 Ne3 30-45
Ne2 20-30
Ne3 20-30
UTOI'O 60-90 UTOI'O 30-45




MuHKCTEpCTBO HAYKHU U BhIcHIero oopa3zoBanusi Poccuiickoit @eaeparuu
HuxHekaMCKuil XUMUKO-TEXHOJIOTHIECKUN WHCTUTYT ((human)
dbenepaibHOTO roCyJapCTBEHHOTO OI0/IKETHOTO 00Pa30BATEILHOTO YUPEKIACHUS
BBICIIEr0 00pa30BaHuUs
«Ka3aHCKHil HaIMOHAJIBHBIA UCCIIEI0BATEIbCKAN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynomem UnpopmayuonHwvix mexnosio2utl




Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hanpasnenue noarorosku: 15.03.04 Apromaru3anus TEXHOJIOTMYECKHX MPOIIECCOB U MPOU3BOICTB
[Tpodus: ABTOMATH3AINS TEXHOJIOTUIESCKIX IPOIIECCOB U MPOU3BOJICTB (II0 OTPACIISIM)

KommuiekT 3ananmii VIt KOHTPOJILHONH padoThI
1o JucuuIuiiHe «OnTuMaibHble U aJalTUBHBIE CUCTEMbI YIIPABICHUS»
(st 3a049HOM PopMBI 0OyUCHHMS)
3anannel.
N3yunth TeopeTnyeckuii MaTepuall u IpUBECTU MOAPOOHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
Onpenenenre u KiaccupuKamys aJauTUBHBIX CUCTEM.
CrpykTypa aaropurMa aJanTHUBHOTO YIIPABJICHUS.
[TocTraHoBKa 3a7a4M aJaITUBHOTO YIIPABJICHMUS.
Mertompl, UCIIONIb3yeMbI€ JUIsl CAHTE3a aJalITUBHBIX CUCTEM YIIPaBJICHUS.
CucreMbl 3KCTpeMaJIbHOTO perynupoBaHus. CTpyKTypa CUCTEMBI.
ANropuTMbBl TIOMCKAa 3KCTPEMyMa YHUMOJAJIbHOM (YHKIMM B CHUCTEMaxX SKCTPEMaJbHOTO
peryampoBaHusl.
7. AanTUBHBIE CUCTEMBI C dTAJIOHHON MOJIEIbIO.
8. YcToHYMBOCTH aanTUBHBIX cUCTeM yrpasieHus. [Ipsmoit meton JIsmyHOBA.
9. CuHTe3 JHMHEHHBIX aJaNTHBHBIX CHCTEM  YOpPaBICHHUS  METOJOM  JWHAMHYECKOTO
nporpaMMmupoBanust U GyHKIu JlsmyHoBa.
10. TMocraHOBKa 3a/1a4uM CHHTE3a aJAIITUBHONW CUCTEMBI YIIPABJICHHUS JTHHEHHBIM MTPOIIECCOM TTEPBOTO
MOPAIKA.
3ananmell.
CuHTe3 perysnaropa OCHOBHOTO KOHTYpa yIPaBJICHUS B COOTBETCTBUM C BAPUAHTOM 3aJaHUsL.
1. OnpenenuTs 3aKOH yHpaBiaeHHUA M KO3()OUIMEHT MpONOPLUOHATIBHOCTH PEryasiTOpa OCHOBHOIO
KOHTypa aJanTHUBHOW CHCTEMBl YIIpaBJIEHHs, OOECHEYMBAIOUIMX YCTOWYMBOCTH IpoLecca IpH

A=1.107%, A =1.

Tabmuua 1. BapuanTs! 3aganmuii.

oakwnE

VYpaBHeHus nporiecca. Bece mapameTpsl mporecca U3BECTHBI. 3agaHHOC 3HAYCHUE
Bo3mymienns Ha OY 0TCyTCTBYIOT Bapuant Xo
X =3x-0,3125u 1 +0,05
X =3x-0,35u 2 +0,1
X=3x-0,4125u 3 +0,15
X =3x-0,5u 4 10,2
X =3x+0,3125u 5 +0,05
x=3x+0,35u 6 +0,1
X=3x+0,4125u 7 0,15
X =3x+0,5u 8 10,2
X=2x+0,2u 9 +0,1
X=2x+0,3u 10 40,15
X=2x+0,4u 11 0,2
X =2x+0,44u 12 +0,22

2. TlocTpouTh KpuBBIE IEPEXOJHOrO Iporecca X, (t) U ymnpasieHus U, (t) , TIpU 3aJ]aHHOM
OTKJIOHEHUH HAYaJIbHBIX YCIOBUH X, .
3. OmnpenenuTh BpeMs IEPEXOTHOTO Tpoliecca 1 U3 yCIOoBUs X(T) =0,05x,.

3amanuelll.
ANTOpUTM CHHTE3a KOHTYpa afanTaiuu




[Tpu skcrmyatanmuu OY B yCIOBUSX JEHCTBYIOUIMX BO3MYILIEHHH apaMeTpbl 00bEKTa 1 OCHOBHOTO
KOHTYpa yIpaBJIeHUs MeHSIoTCs. MaeHTndukamus nmapaMeTpoB mpolecca W aJanTamnus HacTPOeK
peryasTopa MpoBOJUTCS MO W3MEPEHHBIM 3HAUYCHHSIM (YHKLIHUU COCTOSHUS 00BEeKTa, oOecreynBast
YCTOMYMBOCTb CUCTEMBI YIIPABIICHUS U BBIIIOJIHEHUE OTPAHUYECHHUN HA [T0OKA3aTENIM Ka4eCTBa.

[Tpu Bo3mymennn Ha OY U3MEHSTCS TapaMeTpbl ypaBHEHUs coctosiHus (& u b) u, cooTBeTCTBEHHO,
MEHSETCS YIPaBJIEHUE U KOAPPUIIMEHT IPONOPLUOHAIBHOCTU PETYIISATOPA.
BBeznem mapaMeTp amanrtaiy CHCTEMBI YIIPABICHHS M U MPUMEM 3aKOH yrpaBieHus U=—KX, rae

k=mJA [ A.

1. ITo u3mMepeHHOMY 3HAYEHMIO OTKJIOHEHUS Xo HAlTH MapameTp ajanTaiuy m:

xem? =2A (mby/A, /A ~a) ;
x;m’ —2A (mb./A, /A ~a)=0.

[ToncraBuM B ypaBHEHUE 3HaUYCHHE b:

2

xem

2
Xgm

2_2'0& 3+T,a
A,/ ATym
2—2A1[3+T°a—aj=0;
TO

2

mz:ﬂ(m_a}

X U To

1 2Al(3+T°a—aJ.

mJA,/A —a|=0;

xO TO
Tabnuna 2. BapuanTsl 3a1aHmil.
VpasHeHue TTapametpsl TTokazareny KauecTBa
= | U3mMepeHH MOJIEIN B [Tapamert
= COCTOSTHUS YupaieHu
= o¢ mporecca npu YPpaBHCHHH P e
S| OTKJIOHEH OCJIe aJlanTail Jl(ly Jl(U%
A W 4o BO3MYILICHUN ananramn b i m IIPOLIECCOM A A,
Ha OV a '
1 0,05 X=3x-bu
2 0,1 X=3x-bu A,
, Uy =m |[—2X
3 0,15 x=3x-bu ° A
4 0,2 X =3x-bu
5 0,05 X=3x+bhu
6 0,1 X=3x+bu A,
] u, = —m — X
7 0,15 x=3x+bu ° A
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 o p
12 0,2 X=ax+0,5u

B Bapmantax 3amanus 9-12 HeoOXoaumo HaAWTH MapaMmeTp MOJETW a W aJanTalud M Tpu

2amx
YIIPaBJIEHUH U, = —

AaHAJIOTHUYHO CHOCO6y H3JI0KCHHOMY BBIIIC.

2. 3amucaTh 3aKOH YIpPaBJIeHHUS B aJalTUBHON CHUCTeME M TOJIY4YUTh KOI(POHUIMEHT YCHICHUS
perynaropa.




3. IlocTpouTh mepexoaHbIE IMPOLIECCHl B CUCTEME YIIPaBJICHUS xo(t), U, (t) U CPaBHUTb HX C

npoleccaMu B cucTeMe 6e3 BO3MYIICHHH.

Kputepumn onenku
[Ipu omeHke pe3yabTaTOB BBHINOJHEHHUS KOHTPOJIbHOM paboTel B pamkax b1.B.JIB.05.01
«OnTHUMaIbHBIC U aJAIITUBHBIE CUCTEMBI YITPABJICHUS» UCIIOJIB3YETCSI PEUTUHTOBAsI CUCTEMA.
CornacHO pEeHTHHTOBOH CHCTEME OIEHKA PEe3yJbTaTOB BBHITIOJHEHUS KOHTPOJIHHOH PabOTHI
bopmupyet Tekymui peiituar R™ . MakcumanbHOe 3HaYCHHE OIICHKH KOHTPOJIBHOHM pabOThl PaBHO
45 6. KontponpHOi paboTa cUHMTaeTCs CIAHHOW, €CIM CTYACHT MOJy4ms 3a Hee He mMeHee — 30
0.Kputepun orieHkn npeicTaBiIeHbI B Ta0JI.

KonnuectBo 6a/1510B
Kpurtepuu onenku
3aouHas popma 00ydeHHs
KoppekTHOCTh peasm3aiiiiy METOJMKH pacdeTa 5-9
KoppeKTHOCTh coCTaBIeHUsI ypPaBHEHUH 5-8
[TpaBUIIBHOCTH AIrOpUTMa pacyeTa, OJIOK-CXema pacuera 5-8
[TporpamMmHas peann3anus aropuTMOB 5-8
Odopmirenne otyera 5-6
CBOEBpEMEHHOCTh CAAYU KOHTPOJHHOU pabOThI 5-6
NTOT'O 30-45

MuHKCTEpCTBO HAYKHU U BhIcHIero oopa3zoBanusi Poccuiickoit @eaeparuu
HuxHekaMCKuil XUMUKO-TEXHOJIOTHIECKUN WHCTUTYT ((human)
dbeaepanbHOTO TOCYIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIIHLHOTO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKHl HallMOHAJIBHBIA UCCIIEI0BATEIbCKAN TEXHOJIOTHYECKUN YHUBEPCUTET

DaxynomemHUH@DOpMAYUOHHBIX MEXHONOUU
Kageopallngopmayuonnwix cucmem u mexnonoui

Hamnpasnenue noarorosku: 15.03.04 ABToMartu3aius TEXHOJOTUYECKUX TPOLIECCOB U MTPOU3BOICTB
[Tpoduns: ABTOMATH3AINS TEXHOJIOTHIECKHIX MPOIIECCOB U MMPOU3BOJICTB (TI0 OTPACIISIM)




no aucuuiuinae b1.B.J[B.05.01 «OnTumanbHble ¥ aAaNTHBHBIE CUCTEMBI YIIPABJICHUS»

KoMIJIeKT TecTOBLIX 3aaHNH
Bapuant Nel

Yactp 1. 3aganme ¢ BLIOOPOM HECKOJLKHX BEPHbIX OTBETOB

s I’lpeaﬂOJiceHHblx 6ApuUARmMoO6 omeenmoe 6bl6€pum€ HECKOJIbKO 6EPHDBLX.

1.1. Kakue u3 HUKENPUBEICHHBIX EUCTBUM SIBJISIOTCS OCHOBHBIMH 3TallaMy MPUHATUS PEIICHUNA:
1) ompeneneHue meaH PEIICHHS;
2) ormpeaencHne BO3MOXHBIX BAPHAHTOB PEIICHHS TPOOIIEMBI;
3) ompeneneHue BO3MOXHBIX HCXOI0B KaXIOTO PEIICHHS;
4) ONTHMH3ALKUS CKAIAPHBIX KPUTEPHEB MOCIIE BBEACHUS TSI HUX IPUOPUTETOR;
5) BBIOOP HAWJIYYIIIETO PEIICHHS HA OCHOBE TIOCTABJICHHOM IIEH.
1.2. YkaxuTe Kakue U3 MPeJICTABICHHBIX CHCTEM OTHOCSTCS K aJJallTHBHBIM CUCTEMAaM YIIPaBJICHHS:
1) camMoopraHu3yOIHecs;
2) CIIOXKHBIE;
3) camoHacTpauBarOIINEC,;
4) TOJOHOMHBIE;
5) HEroJIOHOMHBIE.
1.3. VYkaxwure, Kakue W3 MPEICTABICHHBIX 3a/la4 OTHOCSTCS K MHOTOKPHUTCPHAIBHBIM 3a/1a4aM
TEOPUH MPUHATHUS PEIICHUI:
1) 3amaua cMHTE3a CIIOKHBIX TEXHUYECKHX CUCTEM;
2) OCHOBHAs 3a/1a4a yIpaBIICHHUS,
3) onTHMH3AIMOHHAS 3a/1a9a;
4) 3aga4ya BEKTOPHOI ONTUMM3AIINH;
5) 3amaua pacuera Bapuanuu GyHKIIMOHATA.
1.4. DKBUBaJICHTHOE MPEOOpa30BaHNE OCHOBHOM 33/1aui YIPaBJICHUS MTPEII0IaracT:
1) BBeneHue Oe3pa3MepHBIX PYHKIIHOHAIOB;
2) pacuer pyHkuuu ['aMUIBTOHA;
3) mocTpoeHHe CTpaTeru yIpaBiCHNUS;
4) mnoJydeHHe 0THOCTOPOHHUX OIPaHUYCHHH HA (DYHKIIMOHAIIBI;
5) cocraBnenue GpyHkuuu Jlarpamnxa.
1.5. 3ajaua anroputMa ajgantaniu CBOJUTCS K:
1) wHactpoiike K03 dHIIMeHTa PETYIIATOpa,;
2) YCTpaHEHHIO PacCOTrIACOBAHMS MEXIY MOJCIbIO U OOBEKTOM YIPABIICHHUS
3) pacueTy BXOJHBIX ITApAMETPOB 0OBEKTA;
4) ompeneneHuIo IKCTpeMyMa (yHKINY;
5) pacdery rpagueHTa GYHKIIHH.
1.6. [lepeuncnute MeTOIbI HETUHEHHOTO IPOTPAMMHUPOBAHUS
1) rpaaMeHTHbIE METOIBI;
2) CHMIUIEKCHBIN METOT;
3) MeTojIbI CITy4aiHOTO TIOUCKA;
4) 0Oe3rpaueHTHBIC METOIbI IETEPMUHHUPOBAHHOTO ITOKCKA,;
5) MeToJIbl BapUAIMIOHHOTO UCUUCIICHHUSL.
1.7. llenp aganTHBHOTO YIPAaBIEHUS 3alHCHIBACTCSI B BHJIE OTPAaHUYCHHUNH Ha OTKJIOHEHHE
MoKasareseil KauecTa:
1) y=A;



2) TxdtsA;
0

3) x=Kky;
4) X=y+u,;
5 x=y-u.

1.8. Kakue u3 mpuBEACHHBIX METOJIO0B HEIWHEHHOTO MPOrPAaMMHPOBAHUS OCHOBAaHBI Ha pacyere
rpaaueHTa (pyHKIHH:
1) MeToJ ciy4aiiHOTO MOMCKAa;
2) TpajMeHTHBIA METOI;
3) MeTo] CKaHWPOBAHUS;
4) MeToJ HaMCKOPEHIIero CIycKa;
5) MeTo CKAaHMPOBAHUS C IEPEMEHHBIM IIarOM.
1.9. B 3agauax TMHaMHYE€CKOTO MTPOrPAaMMHUPOBAHKS OOBEKTOM UCCIEIOBAHUS SBIISIOTCS:
1) MHOTOCTaJUIHBIN MPOIECCH, B KAYeCTBE CTAIWil KOTOPBIX PAcCMATPUBAIOTCS OT/CIbHBIC
anrmaparsl;
2) OJHOCTAIWIHBIC MTPOIIECCHI;
3) CII0XHBIE CHCTEMBI,
4) MHOTOCTAIMIHBIN MPOIECCHI, B KAUECTBE CTAANH KOTOPHIX BBICTYIIAIOT BPEMEHHBIE OTPE3KH;
5) mpocThIE CHCTEMBI.
1.10. HazoBuTe MeTOIBI CHHTE3a aNAIITUBHBIX CUCTEM
1) MeToJ MHBApUAHTHOCTH,;
2) MEeTOJ] MOJAIBHOTO YIIPaBJICHHS;
3) onTHMAabHBIN CHHTES,;
4) MeToJ JUHEHHOTO MPOrpaMMUPOBAHHS;
5) BapHAlMOHHOE HCUHCIICHUE.

Yacte II. 3ajanue ¢ BLIOOPOM 0THOI'0O BEPHOI'0 OTBETA

W3 npemnokeHHBIX BApHAHTOB OTBETOB BHIOEPUTE TOIBKO OJTMH BEPHBIN BapHAHT.

2.1. Kimaccuueckas 3amada ONITHMH3ALIHH
1) uMeeT OJMH KPUTEPHI ONITHMAJIBHOCTH;
2) HMEET JBa KPUTEPHUS ONTUMAILHOCTH,
3) HMeeT MHOKECTBO KPHUTEPHEB ONTUMAIILHOCTH;
4) He UMeeT KPUTEPHEB ONTUMAILHOCTH.
2.2. ]Ins cuHTE3a aNropuTMOB aIalTAI[MH UCIIOIb3YIOTCS METO/IbI:
1) rpaaueHTHEIC,
2) Ha nmpuMeHeHue QyHKImu JIAmyHOBA;
3) MeTO/IbI KOPPEISLIHH;
4) CHMIUIEKCHBIM METOSI.
2.3. @yuknus JlsmyHoBa UMeET BU:
1) v=v(xt);

2) gkifi(x,u);

n of.
vt

j=1
OHdA oOHdx ©H du
4) ——+——+——.
oL dt  oOx dt  ou dt
24 yCJ’IOBI/Ie YCTOﬁqHBOCTH HeJ'IHHefIHBIX CHUCTCM ynpaBJIeHI/IH COrJ1aCHO MCTOI[y .HSIHYHOBa HUMECT



BUJI.
oV
1 ,1)>0,—<0;
) v(x,t)> =<

ov
2 1)=0,—=0;
) Vi 1)=0—

ov
3 ,1)<0,—>0;
) v(x,t)< =

ov
4 ,1)=0,—>0.
) V=02

2.5. Moaynb rpaaueHTa GyHKIIUN OTIPEAEIISETCS ¢ MOMOIIBIO BEIPAKECHHUS:

2 2 2
of of of | .
D J=— | +=—| +t|— ;
0X, 0X, oX,
2) (af y 6f [ERES] af J’
OX, OX,  OX,
3) f(XO+AX,yO+Ay)—f(XOVyO);

4) x e
OXi |5 _yo

2.6. Kakoil U3 HWKENPUBEIAECHHBIX METOJIOB SIBJISIETCA OJJHOMEPHBIM METOJIOM JAETEPMUHHPOBAHHOTO
MOUCKa:

1) rpaauMeHTHBIN METO;

2) METOJ «30JI0TOTO CEUCHHUSI»;

3) MeToJ CyJalHBIX HAMIPABICHHH ¢ 0OPATHBIM IIArOM;

4) NPHUHIIKIT MAKCUMYyMa.
2.7. ®yuknua Jlarpanxka npyu HAIMYUM M YpaBHEHUN CBS3U UMEET BUJL:

1) f, + ixifi;
i=1

2) iZznl:kifi(x,u);

3) f, +Af;

1) gcixim.

2.8. TunuyHo# 3aaue TMHEHHOTO MPOTPAMMHUPOBAHHUS SBIISIETCS:
1) 3agaya mowcka dKCTpeMyMa HEeJIMHEWHON (QyHKIHY;
2) 3amaya Ha yCIIOBHBIN SKCTPEMYM;
3) TpaHCHOpTHAas 3ajaya;
4) BapHalMOHHAs 33/1a4a.
2.9. [aiite onpeneneHue GpyHKInoHaIa
1) ¢yHKIMOHAN — ITO TMEpeMeHHasl BENMYHMHA, KOTOpas 3aBHCUT OT BbiOOpa (GyHKUWU (HIH
KpHUBOH);
2) (YHKIHOHAT — 3TO MOCTOSIHHAS BEJIHMYHHA,;
3) dyHKIHOHAT — 3TO QYHKIIHS;
4) (yHKIMOHAI — TO He3aBHCHUMas IEpEeMEHHasl BEIMYMHA.
2.10. YpaBHeHue MaTepuabHOrO OanaHca B OTKJIOHEHHS OT CTAllMOHAPHOTO COCTOSIHMA s KyOa
KOJIOHHBI IMEeT BU/I:

1) B@:V;
dt




2) B%:ah+v;
dt

3) @:ah;
dt

4) @:ah+bu.
dt

Yactp 1. 3aganue Ha ynopsiioueHne OTBETOB

Yemanosume coomeemcemeue MleC()y PA3PO3HEHHBIMU YACMAMU ymeepm(:()eﬁwl

3.1. YcraHoBHTE COOTBETCTBHE MEXAY HAUMEHOBAaHUEM 33/1a4ll U TPeOOBaHUM, MPEABIBISIEMBIM K
KPUTEPHUSIM:

1) ocHOBHas3a1a4aynpaBIeHUs a) HE0OX0IMMO MaKCUMHU3UPOBaTh (MUHUMHU3UPOBATh) 3HAUEHUE
OJIHOTO KpUTEpus

2) onTUMM3ALMOHHasA3a1a4a 0) He0OX0IMMO MaKCUMHU3UPOBATh (MUHUMU3HPOBATD )
3HaUEHUE HECKOJBbKUX KPUTEPHS

3) 3a1a4aBEKTOPHOHONITUMHU3AIINK | B) HEOOXOJMMO 00ECTICUNTh OTPAaHNYCHHUSI, HAKJIaIbIBa€MbIC Ha
KpUTEpHUH, B BHJIC HEPABEHCTB

3.2. YcTaHOBUTE NPUYMHHO-CIIEICTBEHHYIO CBSI3b!

1) ecu ' =max vy, [u] <1 a) TO OCHOBHAs 3aJ1aya yIpaBJICHUs HE UMEET
) peleHus
2) eciu I’y = min max vy, [u] >1 0) To OCHOBHasI 33/1a4a YIpaBJIECHUS UMEET pelIeHre
u S
3) ecmu " = max ys[uk ] <1, k=12,..,m B) TO OCHOBHAs 3ajaua yIpaBJICHUS KMEET M
) peleHuit

3.3. YcTaHOBUTE COOTBETCTBUE MCXKIY pE3YJIbTAaTOM U HCO6XOI[I/IMI)IMI/I, J0CTAaTOYHBIMH YCJIOBUAMMU!

1) skcTpemyMbyHKIIUU a) paBEHCTBO HYIIIO [1ePBOIl MPOU3BOIHOMN (PYHKIMHU, BTOpas
MPOU3BOJIHAS OTPHUIIATETIbHA

2) MakCUMyM ) YHKITHH 0) paBEHCTBO HYJIIO TIEPBOM MPOU3BOHON (DYHKITUH

3) MuHUMYMYHKIUN B) PaBEHCTBO HYIIO MEPBOM MPOU3BOAHON (YHKIIHH, BTOPAS
MIPOM3BOIHAS TOJIOKUTEIbHA

3.4. YcTaHOBUTE COOTBETCTBHE MCKAY MCTOOM N OCHOBHBIM INOHATUEM MCTOA:

1) MeToICKaHUPOBAHMSI a) mar «CeTKm»
2) METOICTY4aifHOTOMIOMCKA 0) rpagueHTPyHKINH
3) MeToIHAauCKOPEUIIIETOCITyCKa B) MIOCIIEI0BATEIbHOCTHCITYUaHHBIXUHCET

3.5. YcTaHOBHTE COOTBETCTBHUE MCKAY OIIPCACIICHUECM U MaTeMaTH4eCKOH (I)OpMOfI 3alluCu:

1) xpurepwit a) Ap, g Xy T8 g Xp Tt By X, =D

2) orpaHMYEHUETUIAPABEHCTBO 0) a;, X, +a,X, +..+a,, X, <b;

3) OTPaHUYCHUCTUIIAHCPABCHCTBO

B) R=Y¢x,
j=1

Bapuant Ne2




Yacrp 1. 3aanne ¢ BLIOOPOM HECKOJIbLKHX BEPHBIX OTBETOB

U3 npeonodiceHnbIX 6apUaAnmMos omeenos gvloepume HeCKOJIbKO 6EPHBIX.
1.1. VYkaxure OJHOMEpPHBIE METOJbl JETEPMHHMPOBAHHOIO IIOMCKAa B 3aJadyax HEJINHEHHOTO
[IPOrpaMMHUPOBAHUSL:
1) CHMIUICKCHBII METOI;
2) METOJ «30JI0TOTO CEUCHHUSI»;
3) Meroj ciiy4aiiHbIX HAIIPaBJICHUI ¢ OOpATHBIM IIArOM;
4) TpPUHIMII MAKCUMYMa:
5) Meroj JoKaTM3aluu SKCTPEMyMa.
1.2. Ykaxure He0OX0AUMOE U I0CTAaTOYHOE YCIOBUSI MaKCUMyMa (QyHKIUU:
1) mMOJNIOKUTENBHOE 3HAUCHHE TTEPBOIl MPOU3BOIHON B TOUKE IKCTPEMYMa;
2) pPaBEHCTBO HYIIO MEPBOI MPOU3BOIHON (PYHKIIMU B TOUKE IKCTPEMYMA;
3) paBeHCTBO HYJIO BTOPOY MPOU3BOIHON QyHKIIUH;
4) TNOJOXKUTENILHOE 3HAYCHUE BTOPOIl MPOM3BOIHOM B TOUKE IKCTPEMYMA;
5) oTpuIaTeNbHOE 3HAUCHHUE BTOPO MPOU3BOIHON B TOUYKE IKCTPEMyMa.
1.3. Kpurepuil oNTHUMambHOCTH BBIPAKAIOT B BUJE SKOHOMHUYECKOM 3(PPEKTHUBHOCTH, OLEHKY
KOTOPOil MPOU3BOJAT C YUETOM CIIEIYIOIINX (PAKTOPOB:
1) TPOW3BOIUTEIHHOCTH;
2) 00BEM KalMTaJIOBIIOKEHHUH;
3) peHTabeabHOCTH;
4) Ka4yeCTBEHHBIC MOKA3aTEIH BhIMTYCKAeMOM MPOIYKIINH;
5) oSKCIUTyaTallMOHHBIC 3aTPATHL
1.4. Jlns onipeiesieHnst TOYEK dKCTpeMyMa (PyHKITUH f(X)H606XOI[I/IMOZ

1) cocraBuTh npoussoaHyio f'(X);

2) COCTaBHUTh CHCTEMY COMPSHKEHHBIX (DYHKIIUI;

3) wmaiitu 3HavyeHus X', IPU KOTOPBIX f’(x) oOpaiaercss B Hylb, T.€. PELIUTh ypaBHEHHE
f'(x)=0;

4) paccuuTath MHOKUTEH Jlarpanxa;

5) wuccnenoBath n3MeHenue 3uaka f'(x).

1.5. DkcTpemMyM (PyHKIIMH MOYKET TOCTUTaThCsl B TOUKAX:
1) B KOTOpBIX IepBasi NPOU3BOIHAS QYHKIIMU 00paIiaeTCs B HyJIb;
2) B KOTOPBIX IEepBasi MPOU3BOIHASL (YHKLMH OTPHUIIATEIIbHA,;
3) B KOTOPBIX IEpBasi MPOU3BOIHASL (PYHKIIMH HOJIOKHUTEIbHA;
4) B KOTOPBIX HEpBasi MPOM3BOIHAS (DYHKIUH HE CYI[ECTBYET;
5) B KOTOpBIX MEpBasi MPOU3BOIHASL (PYHKIMH O0OpamniaeTcsi B 06CKOHEUHOCTb.
1.6. K Merogam citydaiiHOTO MOMCKa OTHOCSTCA:
1) Meron ciaydyallHBIX HAIPABICHUIA;
2) MeTOJ CKAaHUPOBAHUS;
3) MeTOJ «CIIeToro) MOUCKa;
4) MeTo] HAaMCKOPEHIIero CITyCKa;
5) MeTo JoKaIH3aIMU SKCTPEMyMa.
1.7. K meTogam 1eTepMHUHAPOBAHHOTO MOUCKA OTHOCSATCS:
1) Meron cayyallHBIX HAIPaBICHUN;
2) MeTOJ CKAaHUPOBAHUS;
3) MEeTOoJ «30JI0TOTO CEYCHUS;
4) MeToJa HaMCKOPEHIIero CITycKa;
5) Meronx NoKamM3alUKU SKCTPEMyMa.
1.8. CriocoObl nosyyeHus CIy4aifHbIX YUCE:
1) BBIOOpPKA MX U3 CHEUUATBHBIX TAOJIHIL;
2) pyuHble crIOCOOBI;



3) METOoJ «30JI0TOTO CEUCHUS;
4) MaTpuuHbIE CIIOCOOBI;
5) mporpaMMHbIE CITIOCOOBI.
1.9. 3agaua Ha YCIIOBHBII 3KCTPEMYM:
1) uMeeT ypaBHEHHUS CBSI3U;
2) HE UMEEeT YpaBHCHUS CBS3H;
3) He uMeeT 1eaeBYI0 QYHKIINIO;
4) wmMeeT OrpaHMYCHUs HA HE3aBHCUMBIC IEPEMCHHbIC,
5) wuMeeT neneByro GpyHKIHIO.
1.10. Kakum 06pa3oM BO3MOKHO BBIUMCIICHUE Bapraluy (pyHKIIMOHATIA!
1) ¢ HOMOIIBIO MPOU3BOAHBIX MOIBIHTEIPATBHBIX QYHKIHI (DYHKIIMOHATA,
2) ¢ MOMOIIBIO MOyl (DYHKIIUHY,
3) ¢ nomortikio paznoxeHus B psix Teinopa;
4) ¢ MOMOIIIBIO OTepaInii JIorapuGMUpOBaHNUS;
5) ¢ nomorsio GyHKIMH ["aMuIBTOHA.

Yacte |l. 3aganue ¢ BLIOOPOM 0IHOT0 BEPHOI'0 OTBETA

ZE] npegnoXxeHHbIX BApMaHTOB OTBETOB Bbl6epMTe TOZIbKO O4UH Beprlﬁ BapwuaHT.

2.1. B ocHOBE TMHAMUYECKOTO TPOTPaMMHUPOBAHUS UCIIOJIb3YETCS:

1) npuHIUI onTHMaNbHOCTH bemmana;

2) TPHHIUI MaKCHMyMa,;

3) ypaBHeHHe Diiepa;

4) CHMIUIEKCHBIH METO/I.
2.2. Maremaruyeckasi (OpMyJIUpOBKa MPUHLHUIA ONTUMAJIBHOCTU Ui HEMPEPHIBHBIX MPOIECCOB
UMeeT BUJ:

) - _min {Z%fi +W};

N
2) RN=Zri(x(i‘1),u“));
3) fy(x@)=max{y

) Uy, =(u®u?,.. ulv).
2.3. HeoOxoaumoe ycinoBHe 3KcTpeMyMa (yHKITUH:

1) paBeHCTBO HYJIIO HEPBOM IPOU3BOIHOM (YHKIIUH;

2) PpaBEHCTBO HYIIIO BTOPOM MPOU3BOJHOM (DYHKIIUH;

3) MOJIOKUTETHHOCTD NEPBOI IPOU3BOIHON (PYHKIIHH;

4) TOJOXKHUTETBHOCTh BTOPOI MPOU3BOAHON (PYHKIIHH.
2.4. MuHuMYM (QYHKUMOHAJa COIVIACHO  METOAY JMHAMHUYECKOTO  MPOrpaMMHMPOBAHUS
COOTBETCTBYET:

1) permrenuto ypaBHeHus bemimana,

2) muHEMYMY QyHKIMA Jlarpanxa;

3) makcumymy QyHkuu ['aMHIbTOHA,

4) wmakcumymy GyHkuuu Jlarpanxa.
2.5. AcumnroTHueckas YCTOHYHMBOCTb CHUCTEMBbI COTJIaCHO MpsiMOoMy MeTony JlamyHoBa
3aIMCBIBAETCS B BUJE!

ov
1 t)>0,—<0;
) v(x,t)> ~ <



ov
2 1)=0,—=0;
) Vi 1)=0—

ov
3 ,1)<0,—>0;
) v(x,t)< =

ov
4 1)=0,—>0.
) v(x,t) =~

2.6. YpaBHeHHE TUHEHHOTO 00BEKTa MEPBOTO MOPSIKA UMEET BHL:
1) x=ax+bu;

-
2) x= Ikyzdt;
0

3) y=ax;
4) y=ax’.
2.7. KoHTyp ajanraiuy B aJIallTABHON CHCTEME yIIPABJICHUS MPETHA3HAUCH JIJIS -
1) KOppeKIHH MapaMeTPOB PEryasTopa OCHOBHOTO KOHTYpA;
2) ajanTaiyy napamMeTpoB ypaBHEHHs 00BEKTa;
3) ympaieHUs1 00BEKTOM;
4) BO3MYyIlEHHUS HA OOBEKT yIPABICHHUS.
2.8. [IpeumyiiecTBO METOJa HAUCKOPEMILIETO CIIyCKa B CPABHEHUH € TPAJIUEHTHBIM METOIOM:
1) mMOBBIIAET TOYHOCTH MOMCKA;
2) cokpariaetr 00beM BBIUHCIICHHIA,
3) HCKIIOYaeT HeOOXOAMMOCTh pacyeTa YaCTHBIX MTPOU3BOIHBIX HIETEBON (PYHKITHH;
4) MO3BOJISET MOJIYYUTh PEIICHHUE 3aaui 0€3 UCIOIb30BaHUS TpajueHTa (QYHKIIHH.
2.9. JIns1 aKCTpeMalbHbBIX CUCTEM PErYJIIMPOBAHUS MPU MOUCKE IKCTPEMYMa UCTIOIB3YIOTCSI METO/IbI
1) rpaaueHTHEIC,
2) TPHHIUI MaKCHMyMa,
3) muoxutenei Jlarpamka,
4) Kyna-Takkepa.
2.10. «30J10TOE CEUEHNE» UMEET 3HAUCHHUE:

1) 2:1:0.2;
2
2) 2:3_2‘/§z0.38;
3) Z=3_—\/ﬁz—0.l5;
2
4) z=0.

Yactp 11l. 3aganue Ha yopsiioueHe 0rBeToOB

Yemanosume coomeemcmeue Meofcdy PAa3pO3HEeHHbIMU YACMAMU ym@epofcdeﬂuﬂ

3.1. YcTaHOBHUTE COOTBETCTBUE MEX Ty 3aaueil v (hopMoi 3anmucu GyHKIIMOHANA:

1) 3a1a4a0NTUMATBHOTOOBICTPOACHCTBHUS a) J= X(T) —min

2) 3a1a4ayIIPaBJICHUAKOHCUYHBIMCOCTOSHUCM T
6) J = [F(x,u,t)dt — min
0

3) 3agaya ympaBleHHs 10 MUHUMYMY UHTeTpaja B) J=T > min

3.2. YcTaHOBHUTE COOTBETCTBUE MEXy OTIPEEIEHHEM U MaTeMaTU4eCcKoi (popMyIupoOBKOi:



1) dpynkuusal amunsroHa

a) X, =—, A,

oH L, :—a—H, i=12,...n
0X;

2) BEKTOPKOJINYECTBAABH)KEHUS

6) H(x,A,u,t)=> Af(x,u)

n

i=1

3) xaHoHn4eckasipopmal aMuIbTOHA

.o, o
B) A, ==Y A —L i=12..n
215

3.3. Onpenenute CylHOCTh METOAA

1) moctpoenneobaactullapero

a) ynopsiJ0YuBaHue KpUTEPUEB 110
BA)KHOCTHU U TIOCTPOEHUE IIPOLIEYP
IIOCJIEI0BATEIHOM ONITUMHU3ALIMKA CHAYaIa
10 TIEPBOMY KPUTEPHIO, 3aTEM 110 BTOPOMY,
TPETBEMY H T.[.

2)

MOCICAOBATCIIBHAAOITUMU3AIUACKAIIIPHBIXKPUTCPHUECB

0) MOCTPOCHHE PEIIEHUs, KOTOPOE HEb3s
YAYYIIUTh OJHOBPEMEHHO II0 BCEM
CKQJISIPHBIM KPUTEPUAM

3) onTUMHU3AIMS HA OCHOBE KOMITPOMHUCCHBIX
OTHOIIIEHUH

B) YCTaHOBJICHHE BECOBBIX COOTHOTIIICHHI
MEXy JJOKaTbHBIMU KPUTEPHUIMU

3.4. YcTa"HoBuUTE CBA3b

1) mpuHIMIIMakcUMyMa a) I’y = min max vy, [u] <1

2) nmpuHIHANONTUMaTbHOCTHbenmmana

6) H(x,A,u,t)=> A f(x,u)

n

i=1

3) ycrioBHEMHHUMAKCa

ov . |~ Ov
B) —— =min —f +W
) t u Z8x '

i=1 i

3.5. Ycra"oBure crioco0 3agaHus 1ara mouckKa

1) MeToICKaHUPOBAHUS a) x k1) — x () 4 ho (k)
2) MeToICITy4aifHOrOIIOUCKA 6) w (k1) — 5 (K) _ g of
OX
3) MeToJHauCKOPEHILIErocrycka B) x 1) = %0 1 Ax
Bapuant Ne3

Yactb |. 3aganne ¢ BLIOOPOM HECKOJLKHUX BEPHBLIX OTBETOB

s l’lpeaﬂO.?fceHHle 8APUAHRMO6 OMeeEmMos 6bl6€pum€ HECKOJIbKO 6EPHbIX.

1.1. I3 mHOTHX 3aa4 ONITUMAJIBHOTO YIIPAaBJICHUA UMCIOT CYHIECTBCHHOC 3HAUCHUC TPH 3aJa4Yu:

1) 3amava ONTUMAJIBHOTO OBICTPOICHCTBHS;

2) 3amaya ynpaBlICHUS KOHCYHBIM COCTOSIHHEM;
3) ocHOBHas 3a/1aua yIpaBIICHUS;

4) 3ama4ya ynpaBiIeHHs [0 MUHUMYMY HHTETpaa;
5) 3amava BEKTOPHOW ONTHUMHU3AIHH.

1.2. Ykaxxute Kakue u3 MIPEACTABJICHHBIX CUCTEM OTHOCATCS K aJallITUBHBIM CUCTEMAaM YIIPABJICHUSA .

1) camoopraHu3symIHecs,;
2) CIOKHBIC,




3)
4)
5)

1.3. B cirydae MHOTOCTAIUITHOTO TIpoIiecca HEPTEXUMHH CTATUCH MOXKET OBITh:

1)
2)
3)
4)
5)

CaMOHaCTPauBaOLIUECS;
TOJIOHOMHBIE,
HEroJIOHOMHBIE.

OTpE30K BPEMEHH;
anmnapar;

yacTh arrnapara;

JTan pacyera;
CTpaTerust ynpaBJjaeHUs.

1.4. B pemenuu 3a1a4 ONTUMHU3ALUU IPUMEHSIOTCS:

1)
2)
3)
4)
5)

MIPUHLUII ONTUMAIBHOCTH bemmMana;
MIPUHLIAII JBONCTBEHHOCTH;

MIPUHLIAII MAKCUMYMA;

MIPUHIIAII KPAalHETO;

MIPUHLAI MUHAMYMa.

1.5. Boibepute MeTOIBI MOCIEIOBATENbHON ONTUMHU3ALMU CKAJIAPHBIX KPUTEPUEB B 3ajadax
BEKTOPHON ONTUMHU3ALIMH:

1)
2)
3)
4)
5)

TPaIMECHTHBIN;

JOCTHIKEHHMS YAaCTHEIX IICTICH;
Ha3HAYCHHS YCTYIOK;
CUMILIEKCHBIN;

30JI0TOT'O CCUCHMS.

1.6. 3agaya anropurma aganTaluy CBOIUTCA K:

1)

2) YCTpaHEHHIO PacCOrIACOBAHMS MEXIY MOJCIbIO U OOBEKTOM YIIPABIICHHUS

3)
4)
5)

1.7. Llenp aganTUBHOTO YIPABICHWS 3alMCBHIBACTCS B BHJAEC OTIPAHUYCHUMN

HacTpoiike koddduimeHTa peryaiaropa,

pacueTy BXOJHBIX [TAPaMETPOB OOBEKTA,;
OTIpEJIeNICHUI0 FKCTpeMyMa (YHKIIUH;
pacuery rpagueHTa QyHKIHUH.

nokaszaTeyel KauecTna:

1)
2)

3)
4)
5)

y<A;
detsA;
0

X =Kky;
X=y+U,
X=y—u.

Ha OTKIOHCHHC

1.8. Kakne u3 mpHUBENEHHBIX METOJOB HEIMHEMHOrO IPOrpaMMHUPOBAaHUS OCHOBAaHBl Ha PACUETe
rpaaueHTa QpyHKIHHU:

1)
2)
3)
4)
5)

MCTOA CJ'Iy‘lElfIHOFO IIOMCKa,

Fpa,[[PIeHTHLIfI MCTO;

MCTOJ CKaHUPOBAHUS,;

METO A HaHCKOpCﬁMCFO CITyCKa;

MCTOJ CKaHUPOBAHUS C ICPECMCHHBIM HIAr'OM.

1.9.B 3aavax JUHAMHUYCCKOT' O IMPpOorpaMMHUpOBaHUA 00BEKTOM HUCCICI0OBAaHUs ABJIAIOTCA:



1) MHOrOCTaJMAHBINA MPOLECCH, B KAYECTBE CTAIHH KOTOPBIX PACCMATPUBAIOTCS OT/CIbHBIC
anmnaparsl;

2) OJHOCTAJMIHBIC ITPOIIECCHI;

3) CII0KHBIC CHCTEMBI;

4) MHOTOCTAMIHBIN MPOIIECCHI, B KAYECTBE CTAANN KOTOPBIX BBICTYIIAIOT BPEMEHHBIC OTPE3KH;

5) mpocThie CHCTEMBI.

1.10. HazoBuTe MeTOBI CHHTE3a aNAIITUBHBIX CUCTEM .
1) MeToJ MHBapUAHTHOCTH;
2) MeTOJl MOJAJIBHOTO YIIPaBJICHUS;
3) oOoNTHUMAJbHBIA CHHTE3;
4) MeToJ IMHEHHOTO MPOrPaMMHUPOBAHHS;
5) BapHaIMOHHOE UCUHCIICHUE.

Yactp |l. 3aganue ¢ BLIOOPOM 0IHOr0 BEPHOI'0 OTBETA

ZE] npeanoXeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TONIbKO O4UH Beprlﬁ BapwuaHT.

2.1. Knnaccnueckas 3aaua OITUMHU3AINN:
1) uMeeT OJIMH KPUTEPHUIl ONITUMATIBHOCTH;
2) WMeEeT J1Ba KPUTEPHS ONTHMAIbHOCTH;
3) uMeeT MHOXECTBO KPUTEPUEB ONITUMATIbHOCTH;
4) He UMeeT KPUTEPHEB ONTUMAILHOCTH.

2.2. JIns cuHTE3a alropuTMOB QAN Talliy UCIOJb3YOTCS METOIBI:
1) rpaaueHTHEHIC,
2) Ha npuMmeHeHnue QpyHKuH JISmyHOBa;
3) MeTO/IbI KOPPEISLINH;
4) CUMILICKCHBIA METO/I.

2.3. Ponb aprymenTa B GyHKIIMOHAIAX UTPAKOT:
1) npowusBoaHBIE QYHKIUH,
2) mepeMeHHBIE;
3) (yHKUMH WK KPUBBIE;
4) KOHCTaHTHI.

2.4. ®yuknus JlamyHoBa UMeeT BU:
1) v=v(xt);

2) iZznl:kifi(x,u);

n of.
3) Y a—;
e

OHd,. OHdx oJH du

4) — )
Oh dt  oOx dt  ou dt

2.5. YcnoBue yCTOMYMBOCTH HENMHEWHBIX CHCTEM YIPABIIEHUS COTJIACHO MeToAdy JIamyHoBa mmeeT
BUJI;

ov
1 t)>0,—<0;
) v(x,t)> ~ <



ov
2 1)=0,—=0;
) Vi 1)=0—

ov
3 ,1)<0,—>0;
) v(x,t)< =

ov
4 1)=0,—>0.
) v(x,t) =~

2.6. Monyib rpagueHTa QyHKIIUN OTIPEICIISICTCS C TIOMOIIBIO BRIPAKCHUS:

1) (ij +(ij ++(i] ;
0X, 0X, oX,

2) af ’ af yrrny af ’
OX, OX,  0OX,

3) f(Xo +AX, Y, "‘AY)_f(Xo,YO);

x© g
OX;

X=X°

2.7. Kakoi u3 HWKENPUBEICHHBIX METOJIOB SIBJSICTCS OJTHOMEPHBIM METOJIOM JISTCPMHUHHUPOBAHHOTO
TTOUCKA!

1) TpaauMeHTHBIN METO;

2) METOJ «30JI0TOTO CEUCHHUSI»;

3) MeToj CyJalHBIX HAMIPABICHHH ¢ 0OPATHBIM IIArOM;

4) NPHUHIIKIT MAKCHMYyMa.

2.8. ®ynknua ["'amunbTOHA BI0JIH ONTUMAJIBHONM TPAEKTOPHUU IIpoIlecca:
1) mocrosiHHA;
2) TpUHUMAET ePEeMEHHbIC 3HAYCHUS,
3) yObIBaeT;
4) Bo3pacraer.

2.9. CornacHO TPUHIUITY ONTHUMAJIBHOCTH MOCTPOCHHE CTPATETHH YIPABJICHUS MHOTOCTAIUWHBIM
MPOIIECCOM HEOOXO0IUMMO TTPOBOIUTH:

1) ¢ Havana mporiecca K KOHILY;

2) C KOHIIa mpoliecca K Havyamy;

3) JuIg BCeX CTaauii OHOBPEMEHHO;

4) B MPOM3BOJIBHOM MOC/IEI0BATEIHHOCTH.

2.10. MeTo1 IMHAMHYECKOTO TPOrPAMMHUPOBAHHS PEATU3YETCS:
1) B4 oramna;
2) B2 odrama;
3) B3 orama;
4) B 1 oTam.

Yactp |1. 3aganue Ha ynopsiiouenve 0rBeToB

Ycemanosume coomeemcemeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymeepofcdeHuﬂ

3.1. Ycra"HoBUTE CBA3b



1) mpuHIHIIMaKcHMyMa a) I’y =min max vy, [u] <1
u S

2 b n
) IIPUHIUIIONTUMAJIBLHOCTUbEIITIMaHa 6) H(X, AU, t) = Zlifi (X' U)

i=1

3) ycioBUEMHHUMAKCA n
B) ~ D i Za—ofi +W
dt u i=1 8XI

3.2. YcTaHOBHUTE COOTBETCTBUE MEXIY HAUMEHOBAHUEM 337a4d U TPeOOBAHUAM, IPEIbABISEMBIM K
KPUTEpUSIM:

1) ocHOBHAas3aJavayIPaBICHUS a) Heo0X0IMMO MaKCUMHU3HPOBAThH
(MUHUMM3UPOBATH) 3HAUEHNE OJTHOTO KPUTEPUSI

2) onTMMH3AIMOHHAsN3a/1a4ya 0) HEOOX0IMMO MAaKCUMHU3UPOBATH
(MUHUMM3UPOBATH) 3HAUEHHE HECKOJIbKUX
KpUTepus

3) 3a1a4aBeKTOPHOMONTUMH3ALIUU B) HEOOXOAMMO 00ECIeUnTh OTPaHUYEHUS,
HaKJIa/IbIBa€Mble Ha KPUTEPUH, B BUEC
HEPABEHCTB

3.3. YcTaHOBUTE COOTBETCTBUE MEXTY ONPEICIICHHEM M MaTeMaTHIECKON (OPMYITHPOBKOMA:

1) pynkuusl aMunbTOHA 2 % =8_H’ i =_8_H’ i—12 .n
o, ox.

2) BEKTOPKOJIMYECTBAIBIYKCHHS 5) H(x, AU, t) _ i A f (x, u)

i=1

3) kaHoHM4eckasipopmal amMmuIbTOHA

o, of,
B) A, =3 A —, i=12..n
25

3.4. YcTaHOBUTE COOTBETCTBUE MCKAY OIIPCACIICHUECM U MaTeMaTHUYECKOM (1)0pMOI>i 3aIucCu:

1) kpurepuii a) &y 11X 8y 10X, +e 2 X =b

m,+L,n“*n my+1

2) orpaHNYEHUETUIAPABEHCTBO 0) a,, X, +a;,X, +..+a,, X, <b;

3) OTPaHUYCHUCTUIIAHCPABCHCTBO

B) R :zcjxj
=L

3.5. YcTaHOBHUTE COOTBETCTBHE MCKAY pE3YyJIbTaTOM U HeO6XOI[I/IMI>IMI/I, A0CTAaTOYHBIMHA YCIIOBUAMMU:

1) sxkcTpeMyMpyHKINU a) PaBEHCTBO HYJIIO NIEPBOI POU3BOIHOM
(byHKIIMY, BTOpasi IPOU3BOIHASI OTPHUIIATEIbHA

2) MakCUMYM(pYHKLIUU 0) paBEHCTBO HYIIO MEPBON MPOU3BOIHON
byHKIIH




3) MurUMyMyHKIUN B) PAaBEHCTBO HYJIIO NEPBOM MPOU3BOTHOM

(byHKIIMYM, BTOpasi IPOU3BOIHAS MOJIOKUTEIbHA

Bapuant Ned

Yactp |. 3aianne ¢ BbIOOPOM HECKOJbKHX BEPHbIX 0TBETOB

s I’lpeaﬂOJiceHHblx 6ApuUARmMO6 omeemoe 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. VYkaxuTte OJHOMEpPHBIE METOJbl JETEPMUHHUPOBAHHOIO IIOMCKAa B 3aJayax HEJIMHEHHOTO
IIPOTPaMMHUPOBAHUSA:

1)
2)
3)
4)
5)

CUMIIIEKCHBIA METO]T;

METOJl «30JI0TOIO CEUCHUSD»;

METO/1 CIy4alHbIX HAIIPaBJIEHUH C OOPATHBIM LIAaroM;
MIPUHLINAII MAKCUMYyMa:

METO/ JIOKAIA3ALUU SKCTPEMYMA.

1.2. Ykaxkure HE0OXOAMMOE U IOCTATOYHOE YCIOBUS MaKCUMyMa (PYHKIIMH:

1)
2)
3)
4)
5)

MOJIOKUTEIFHOE 3HAYEHUE MIEPBOU MPOU3BOJHON B TOUKE IKCTPEMYMaA;
PaBEHCTBO HYJIIO MEPBOl MPOU3BOIHON (PYHKIIUU B TOUKE SIKCTPEMYMa;
PaBEHCTBO HYIIIO BTOPOH MPOU3BOIHON (QYHKINY;

MTOJIOKUTEIIBHOE 3HAYEHUE BTOPOH IPOU3BOJIHON B TOUKE IKCTPEMYMA;
OTPHUIIATEILHOE 3HAYEHNE BTOPOM MPOU3ZBOJHON B TOUKE IKCTPEMYyMa.

1.3. Kputepuii ONTUMAaIbHOCTH BBIPRKAIOT B BHUIE KOHOMHYECKON 3(PQPEKTUBHOCTH, OIIEHKY
KOTOPOH MPOU3BOIST C YIETOM CIECTYIONINX (PaKTOPOB:

1)
2)
3)
4)
5)

MIPOU3BOIUTEIIBHOCTD;
00BEM KaIUTaJIOBIOKCHHIA;

pEHTa0eIbHOCT;

KaueCTBEHHBIC MTOKA3aTEIIH BBIITYCKAEMOW TTPOIYKIIHH;
9KCIUTyaTaI[AOHHBIC 3aTPATHI.

1.4. Kakue u3 HUKENPUBEICHHBIX JEUCTBUI SIBJISIOTCSI OCHOBHBIMU ATallaMH IPUHSATUS PEILICHUI:

1)
2)
3)
4)
5)

OIIPCACIICHUEC LCIIN PCUICHUA,

OIIpCACIICHNE BO3MOXHBIX BApHMAHTOB PCIICHUA HpO6J'IeMBI;

ONpCACIICHNE BO3MOXHBIX HCXOJ0B KAXXJI0T'0 pCHICHU A,

OIITUMMU3AUA CKAIAPHBIX KPUTCPHUCB IMOCJIC BBCACHHUA 1A HUX IIPUOPUTCTOB;
BLI60p HaWJIydliero peucHusA Ha OCHOBE IMOCTaBJICHHON Ociu.

1.5. Kakum 00pa3oM BO3MOKHO BBIUKCICHUE BapUallMy (PyHKIIMOHATA!

1)
2)
3)
4)
5)

C TIOMOIIIBIO MPOU3BOIHBIX MOABIHTErPATBLHBIX QYHKINI (PYHKINOHAIA;
C TIOMOIIIBIO MOYJS (PYHKIINU;

C TIOMOIIIBIO pasnokeHus B psa Teitnopa;

C MIOMOIIBIO ONEpaIHil JOrapuPMUPOBAHNUS;

¢ nmomouibio GpyHKIMK ["'aMUIIbTOHA.

1.6. K MmeTogam ciiy4aifHOro mOMCKa OTHOCSATCS:

1)
2)
3)
4)
5)

METO/ CIIy4alHbIX HAIIPABJICHU;
METO/I CKAHUPOBAHUS;

METO/I «CIIENIOT0» IIOUCKa,

METO/l HAUCKOPEHILIETO CITYCKa;
METO/I JIOKAJIU3ALUU SKCTPEMYMA.

1.7. Ykaxxure He0OX0MMOE U JOCTATOYHOE YCIOBUS MaKCUMyMa (DyHKITHH:

1)
2)
3)

MIOJIOKUTEIILHOE 3HAUEHHUE NIEPBOM IPOU3BOTHOM B TOUKE SKCTPEMYMA;
PaBEHCTBO HYJIO IIEPBOil MPON3BOAHON (DYHKIIMU B TOUKE SIKCTPEMYMA;
PaBEHCTBO HYJIO BTOPOW MPOU3BOTHON (PYHKIINH;



4) TNOJOXHTEIILHOE 3HAYCHUE BTOPOI TPOM3BOIHOM B TOUKE IKCTPEMYMA;

5) orpuuaTenbHOE 3HAUCHHUE BTOPOW POU3BOJIHON B TOUKE IKCTPEMYMA.
1.8. Ilepeurciante OCHOBHBIC MOHSATHS METOJIOB CIIy4ailHOTO TIOMCKA:

1) rpagueHT QyHKIUH;

2) ciy4aiiHBIN BEKTOD;

3) ciydaiiHbIi BEIOOp TOYKH;

4) «oBpar» QpyHKIUH;

5) wiar ckaHUpPOBaHHSI.
1.9. Munumym ¢GyHKIIMOHAA CIEIYIOT U3 YCIOBHS:

1) MakcuMyMma SHEPrUH B CHCTEME;

2) MaKCHMyMa MOIIHOCTH B CHCTEME;

3) makcumyMma QyHKIUU ['aMuIbTOHA;

4) munuMyma GyHKIUU ['aMuIbpTOHA;

5) muHEMYMa QYHKIIUH MTOJIC3HOCTH.
1.10. Ilenp amanTHBHOTO YIPABJCHUS 3allMCHIBACTCS B BHUJE OrPAHMYCHUH Ha OTKIOHCHHE
IIOKAa3aTeJIe KauecTBa:

1) y<A;

2) TMtsA;
0

3) x=ky;
4) X=y+u,;
5 x=y-u.

Yactb |l. 3axanve ¢ BLIOOPOM 0OIHOI0 BEPHOI'0 0TBETA

ZE] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOZIbKO O4UH BeprIﬁ BapwnaHT.

2.1. B ocHOBe qMHAMUYECKOTO MPOrPaMMHPOBAHHUS UCTIOJIB3YETCS:

1) npuHIMO onTEManbHOCTH berMana,;

2) TPHHIMIT MAKCHMYMA,;

3) ypaBHeHHe Diiepa;

4) CHMIUICKCHBIN METO/I.
2.2. Maremarudeckast (GOpMYyIHPOBKA MPUHIUIA ONTUMAILHOCTH Ul HENPEPBIBHBIX IPOIIECCOB
HUMeET BHI:

1 2 N
) Uy, =(u®u?,..ulv).
2.3. «3070TOE ceueHrE» NMEET 3HAUCHHUE:

1) 2:1:02;
2

3-5
2

2) z= ~0.38;

3) Z=3_—2\/ﬁ'z—0.l5;



4) z=0.

2.4. YcnoBrue OKOHYAHHUS MOMCKA SKCTpeMyMa (DYHKIIMH HECKOJIBKHX NEPEMEHHBIX B I'PaJAUEHTHOM

METOJIE:
1) paBEHCTBO HYJIIO BEKTOpa-TPAUCHTA;
2) pPaBEHCTBO HYIIO (YHKIUH LIEIIH;
3) paBEHCTBO HYJIO OJHOM M3 YaCTHBIX MPOU3BOIHBIX QYHKIIMHU IICIIH;
4) paBEHCTBO HYJIIO OJHOW U3 HE3aBUCHMBIX NIEPEMEHHBIX.
2.5. HeoOxoaumMoe yciaoBHe IKCTpeMyMa (DYHKITHH:
1) paBEHCTBO HYIIIO MIEPBOY MPOU3BOIHON QYHKIIUH;
2) pPaBEHCTBO HYJIIO BTOPOU MPOU3BOIHON QyHKIIUH;
3) TOJOKUTEIBHOCTh TIEPBO MPOU3BOAHON DYHKIIUH;
4) TMOJIOKUTEILHOCTD BTOPO# MPOU3BOAHON (QYHKIIHH.
2.6. AcuUMNTOTHYECKAass YCTOHYMBOCTH CHCTEMBI COTJIACHO TPSMOMY METOIY
3aMMChIBAETCs B BUJIE:

oV
1 ,1)>0,—<0;
) v(x,t)> = <
oV
2 ,1)=0,—=0;
) v(xt) P
ov
3 ,1)<0,—>0;
) v(x,t)< 8t>

ov
4 ,1)=0,—>0.
) v(x,t) ~

JIanyHoBa

2.7. Kakoil U3 HWKENPUBEACHHBIX METOJIOB SIBJISIETCA OJJHOMEPHBIM METOJIOM JAETEPMUHHUPOBAHHOTO

MOUCKA!
1) rpaauMeHTHBII METO;
2) METOJ «30JI0TOTO CEUCHHUSI»;
3) MeToj CyJalHBIX HAIPABICHHH ¢ 0OPATHBIM IIAroM;
4) TPUHIMIT MAKCUMYMA.
2.8. YpaBHeHHE TUHEHHOTO 0O0BEKTA IMEPBOTO MOPSIAKA UMEET BHI:
1) x=ax+bu;

-
2) x= Ikyzdt;
0

3) y=ax;
4) y=ax’.
2.9. Kitaccuueckas 3aaya ONITUMU3ALNN:
1) wuMeeT OJIMH KPUTEPHUil ONITHMAIILHOCTH;
2) WMeeT JiBa KPUTEPHsI ONITUMAIbHOCTH;
3) uMeeT MHOXECTBO KPUTEPHEB OIITUMAIBLHOCTH;
4) He UMeeT KPUTECPUEB ONTHMAIBHOCTH.
2.10. KoHTyp ajantanuu B aJaTUBHON CUCTeMe YIpaBIeHUs NpeaHa3HaYeH s
1) KOppeKIHHU MapaMeTPOB PEryIATOPa OCHOBHOTO KOHTYPA;
2) ajanTalM MapaMeTpoB ypaBHEHUs O0BEKTa;
3) ympaBieHusi 00BEKTOM;
4) BO3MYIICHHS HA OOBEKT YIIPABJICHHS.

Yacre |11. 3axanue Ha viopsiioYeHne OTBETOB

Ycemanosume coomeemcmeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymeepofcdeﬂu}z

3.1. YcTaHOBHTE COOTBETCTBHE MCKIAY MECTOAOM U OCHOBHLIM IIOHATUEM MCTOdA:



1) MeTon ckaHUpOBaHHUS

a) Imar «CeTKu»

2) MeTOJ1 CIy4aliHOTO IIOMCKa

0) rpaueHTPYHKIIH

3) MeTO1 HAUCKOPEHIIIETo CIycKa

B) TOCJIEJIOBATEIILHOCTD CIIy4alHbIX YUCEI

3.2. YcTaHOBUTE IPUYUHHO-CIIEACTBEHHYIO CBS3b:

1) ecu T = max v [u]<1

a) TO OCHOBHAs 33/1a4a yIpaBJICHUS HE UMEET
perieHus

2) ecmu 'y = min max v, [u]>1

0) To OCHOBHasl 33/1a4a YIPaBJIECHUS UMEET
penieHne

3) ecnmu " = max ys[uk]sl, k=12,.,m

B) TO OCHOBHAs 3ajaya yIpaBJICHUs] HUMEET M
peueHni

3.3. Ycra"HoBuTe CIIoco0 3aJaHus 11ara momuckKa

1) MeTon1 cKaHUPOBaHUSA

2) METOJICTy4aifHOTOIIOUCKA

3) MeTO1 HAaUCKOPEHIIIEero Crycka

3.4. Onpenenure CyuHOCTh METOAA

1) moctpoenue obaactu ITapeto

a) YIOpsI0YMBaHUE KPUTEPUEB IO BAXXHOCTU U
MOCTPOCHUE MPOLIEAYP MOCIEI0BATEIBHOM
ONTUMM3AIINK CHaYasia Mo MEePBOMY KPUTEPHIO,
3aTeM IO BTOPOMY, TPEThEMY U T.J.

2) mocienoBareabHasi ONTUMHU3ALINS
CKaJISIPHBIX KPUTEPUEB

0) MOCTpOEHHE PELIeHUs, KOTOPOE HENb3s
YIYYLIUTH OJHOBPEMEHHO IO BCEM CKAJIIPHBIM
KPUTEPUIM

3) onTUMHU3AIMA HA OCHOBE KOMITPOMHUCCHBIX
OTHOILIEHUH

B) YCTAaHOBJICHUC BECOBBIX COOTHOIIEHUM
MCIKAY JIOKAJIbHBIMU KPUTCPUAMHU

3.5. YcraHoBHTE COOTBETCTBUE MEXTY 3a7a4eil ¥ popMoii 3anucH GyHKIHOHATA!

1) 3aaua ONTUMATBHOTO OBICTPOACHCTBHS

a) J=X(T)— min

2) 3aava ynpaBJICHUS KOHCYHBIM COCTOSITHUCM

=
6) J = [F(x,u,t)dt — min

0

3) 3agaya ympaBieHHs 10 MUHUMYMY
MHTerpaja

B) J=T —>min




Kputepuu onenkn
[lpu oueHKe pe3ylnbTaTOB BBIOJHEHHUS TECTOBBIX 3aJaHUN B paMKaxX JIMCIHILIHHBI
UCIIONIb3yeTCsS peiTuHroBas cuctema. COrIacHO pPEHTHHIOBOW CHCTEME OIICHKAa pe3yJbTaToB
TECTUPOBAaHUS (POPMUpPYET TeKyluii pedTuHr R™ . MakcumanbHOe 3HaYeHUE OllCHKH paBHO 10 0.
Tect cunraercst MpoWIEHHBIM, €CIIU CTYJICHT IOJYYWII 32 HETO He MeHee — 6 .
Kpurepuu o1leHKH NpecTaBIeHbI B Ta0J.

Kpurtepuu onenku KosmmuectBo 6a/110B
Yacts 1. 3aganue ¢ BBIOOPOM HECKOJIBLKUX BEPHBIX OTBETOB 0-3
Yacrts II. 3amanue ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA 0-3
Yacts lll. 3ananue Ha ynopsijoueHre OTBETOB 0-4
NTOTI'O 0-10
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