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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
JEHCTBYIOIIMX MPOU3BOACTB, CO3AAHUU
HOBBIX, B pa3pabOTKe CPE/ICTB U CHCTEM

IK-14 CnocobnocTh y4acTBOBATh B | Tema 1-4 He JI. paboma 3, n. He Tecmuposanue,
paspaborke MepOnpuATHI 1o 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
BapyaHTaM

10

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
JIMCITATIIINHE

TECTOBBIX
TUTS

1o




MuHucTepcTBO HayKH U BbiciIero o0OpazoBanus Poccuiickoit denepamuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepanbHOTO rocyJapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCKHi1 HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOIOTUUYECKUN YHUBEPCUTET

DakynomemHUHnpopmayuoHnbix mexHoarouil
Kadgheopallngopmayuonnwix cucmem u mexnonocuil

Hamnpasnenue noaroroku: 15.03.04 ABToMaTu3aIus TEXHOJOTUYECKUX TIPOILIECCOB U MTPOU3BOICTB
[Tpodwts: ABTOMATH3AINS TEXHOJOTUICCKIX POIIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

VY4yeOHbIM  IJIAaHOM [0  HampaBjieHuto  moarotoBku  15.03.04  ABtomaruzaius
TEXHOJIOTHYECKHX TPOILECCOB M MPOU3BOJICTB ISl OOy4arOMHUXCsS MPEeITyCMOTPEHO MPOBEACHUE
1a00PATOPHBIX 3aHATHHA MO0 TUCIUTUTHHE «ONTHMH3AIHS B IIPOMBITIICHHOCTHY.

JlaGopaTopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCSA B y4eOHBIX Jaboparopusix kadeapsl 6e3
UCIOJIb30BAHUS CIIELUAIBHOTO 000pYyI0BaHUS.

ens mpoBeneHus 1abOpaTOPHBIX PabOT - MPAKTUUYECKOE OCBOEHUE TEOPETUYECKUX MOJI0KEHUMN
JIEKIIMOHHOTO MaTepuaia, a TAaK)Ke BRIPa0OTKa CTYJICHTAMHU OTIPEICTICHHBIX YMEHUN U HAaBBIKOB

KommiekT 1abopaTtopHbix padoT
1o aucuuIuinae «OnNTUMH3aIHs B TPOMBIIUIEHHOCTH»

JlaGopaTtopHnasi padora Nel
Tema «HMccnenoBanre aqanTUBHON CUCTEMBI YIIPABICHUS JTUHEHHBIM 00BEKTOM TIEPBOTO TIOPSIKAY.
3ananue:
[IpoBecTu cUHTE3 OCHOBHOTO KOHTYpa aIaiTUBHOI CHCTEMBI.
Hcxoanble JaHHbIE 17151 BHITIOJHEHUS J1Aa00PaTOPHOH padoThl
Tabnuna 1. BapuanTs! 3aganmuii.

VYpaBHeHus npouecca. Bee mapamerpsl nporecca H3BECTHBI. 3agaHHOE 3HAUEHUE
Bosmymiennst Ha OY oTCcyTCTBYIOT 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 *0,2
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 0,2
X=2x+0,2u 9 +0,1
X=2x+0,3u 10 +0,15
X=2x+0,4u 11 +0,2
X =2x+0,44u 12 +0,22

ITopsinok BbINOIHEHHS 1a00pPaTOPHOI padoThI
1. OnpenenuTs 3aKOH ynpaBieHHUS U KO3(PPUIMEHT MPONOPLUOHATIBHOCTH PEryasiTopa OCHOBHOIO
KOHTYypa aJanTHBHOW CHCTEMBl YIIpaBlIEHHUs, OO0ECINEUMBAIOUIMX YCTOWYMBOCTH Ipoliecca IpH

A =1.107%, A =1.




2. TlocTpouTs KpUBBIC NEPEXOHOTO mporecca X, (t) u ynpasmenms U (t),

OTKJIOHCHHH Ha4YaJIbHbIX YCJ'IOBI/II;'I X0 .

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

4. OTpa3uTh pe3yabTaThl B 1a00OPaTOPHOM OTUETE.

JlabopaTopnas paéora Ne2

Tema «lccnenoBanue KOHTypa ajanTaluy CUCTEMBI YITPABICHUS.
3aganue:
PazpaboTarh alropuT™M CHHTE3a KOHTYpa aJarnTaliH.
Hcxoanblie faHHbIe 1J151 BHINOJTHEHUS J1A00paTOPHON padoThl
Tabnuna 2. BapuaHTsl 3a1aHuii.

IpU  3aJJaHHOM

YpaBHeHHE Tapamerpsi [TokazaTtenu kauecTBa
= | U3Mepenn MOJIEJIH B [Tapamer
= COCTOSIHUA VYnpasnenu
= ¢ Tporecca mpu YPaBHCHHHU P e
g | omwomen | o moce amantan | oo Jl(Ly Jl(l“y
/M He £Xo ym azanramnuu b, A m por A A,
Ha OY a
1 0,05 X=3x-bu
2 0,1 X=3x—bu A
3| 015 % =3x—bu o= fp X
4 0,2 X =3x—hu
5 0,05 X =3x+bu
6 0,1 X =3x+bu Y
7| 015 % =3x+bu =M
8 0,2 X=3x+bhu
9 0,05 X=ax+0,2u
10 0,1 x=ax+0,3u __ 2amx
11 0,15 X =ax+0,4u " b
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 H3MCPCHHOMY 3HAUYCHHUIO OTKIIOHCHUS X0 HaluTH mapaMeTp agamnTanuy m:

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

IToacraBum B YpaBHCHHUEC 3HAUCHUC b:

2

XM

2
Xgm

2

3+T.a
2_9 0
’*( A AT,
2o

2 :ﬂ(3+T0a_aj;

m=—

1 \/ZAL(3+TOa _aj.
XO TO

X U To

mw/AZ/Al—aJ:O;




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

2amx
AQHAJIOTMYHO CIIOCO0Y M3JI0’KEHHOMY BBIIIIC.

YHPABIICHUH U, = —

2. 3anucaTh 3aKOH YOpaBJIEHUS B aJalTUBHON CUCTEME U HOJYyYUTh KOI(D(PUIMEHT yCHIIEHUS
perymaropa.
3. IlocTpouTh mepexoHbIE MPOLIECCHl B CUCTEME YIIPaBJICHUS Xo(t), U (t) U CPaBHHUTh HUX C

IpoLeccamMu B cucTeMe 0e3 BO3MYIICHU.
4. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTUETE.

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

1. Ompenenuth 3aKkoH ympaBieHUss U, © KO3 UIHMEHT NPONOPIHOHATFHOCTH D KOHTypa

ajanrtanuy, oOecHeyrBalolllie BBHINIOJHEHHE T[IOKa3aTejneil kadectBa Y; U ), U TpeOOBaHHS
YCTOMYHMBOCTH IpOIIECCa.

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

3.PaccunTaTh 3HAYEHUs TIOKA3aTENEH KAuecTBa ¥; U ¥, IPU 3aJaHHbIX B Ta0uIe 3 3HaueHusx A u

A,.

Hcxoanble JaHHbIE 17151 BHITIOJHEHUS J1a00PaTOPHOH padoThl
Tabnuna 3. BapuaHTsl 3a1aHmii.

Bapuant | #Xo, M T, 4 A -10° A,-10' 7y -? 7, - ? b -? Uy - ?
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 pe3ynbTaThl B 1a0OPATOPHOM OTUETE.

Kpurtepuu ouenxkn: KomnuecTBo 6aiioB, KOTOpO€ MOXKHO HOJIYYUTh 3a J1a0OpaTOpHyrO padoTy,
IPEJCTABICHO B Ta0JI.

Texkymmii peiTHHTD
Ounas ¢popma 00yueHHs 3aouHas popma oOyueHHs
JlaGoparopHas paboTa bann JlaGopatopHas pabota bamn
Nel 20-30 Ne3 30-45
Ne2 20-30
Ne3 20-30
NTOI'O 60-90 NTOI'O 30-45




MuHucTepcTBO HayKH U BbiciIero o0OpazoBanus Poccuiickoit denepamuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepanbHOTO rocyJapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkHil HallMOHATBHBINA UCCIEA0BATEIILCKUI TEXHOIOTUYECKUN YHUBEPCUTET

@Dakynomem HUngopmayuonnvix mexnono2uti
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noaroroku: 15.03.04 ABToMaTu3aIus TEXHOJOTUYECKUX TIPOILIECCOB U MTPOU3BOICTB
[Tpodws: ABTOMATH3AIMS TEXHOJOTHISCKUX POIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

KommuiekT 3ananumii 1JIsi KOHTPOJIbHON PadoThI
1o AUCHUTUTHHE «ONTUMHU3ALUS B TIPOMBIIIIEHHOCTH»
(nns1 3204HOM HOpPMBI 0OYyUEHUS)
3aganuel.
N3yunth TeopeTnyeckuii MaTepuall u IpUBECTU MOAPOOHbBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
Omnpenenenre u KIacCuPUKanus aaiTUBHBIX CUCTEM.
CrpykTypa aaropurMa aJanTUBHOTO YIPABJICHUS.
[TocTaHoBKa 3a1a4M aJaITUBHOTO YIPaBIEHUSI.
Mertompl, UCIIONb3yeMbI€ ISl CAHTE3a aJallTUBHBIX CUCTEM YIIPaBJICHUSI.
CucteMsl 3KCTPEMATIBHOTO perynpoBanus. CTpyKTypa CUCTEMBI.
ANTrOpUTMBI TIOMCKAa O3KCTPEMyMa YHUMOJAIbHON (YHKIMHM B CHUCTEMaX SKCTPEMaJbHOTO
peryampoBaHusl.
7. AanTUBHBIE CUCTEMBI C dTAJIOHHONW MOJIEIbIO.
8. YcTol4MBOCTh aaNTUBHBIX CUCTEM yripaBieHus. [Ipsmoit merox JlsmyHoBa.
9. CuHTe3 JMHEMHBIX  aJaNTUBHBIX CHCTEM  YOpPABIEHUS  METOJOM  JAMHAMUYECKOTO
nporpaMMmupoBanus U GyHkiui JlsmyHoBsa.
10. ITocraHoBKa 3ajjauu CUHTE3a aJaTUBHON CUCTEMBI YIIPABICHUS JIMHEWHBIM IPOIIECCOM MEPBOrO
MOpsAIKA.
3amanuell.
CuHTe3 peryisaropa OCHOBHOIO KOHTYpa YIpaBJ€HUs B COOTBETCTBUH C BAPUAHTOM 33JIaHU .
1. OnpenenuThs 3aKOH yHpaBieHUS U KOAPPUIMEHT MPOMOPLUUOHAIBHOCTH PETYISITOpa OCHOBHOTO
KOHTypa aJaliTUBHON CHCTEMbl YIIPaBJICHUS, OOECIEYMBAIONINX YCTOWYMBOCTH Ipoliecca MpH

A =1.107%, A =1.

Tabnuua 1. BapuanTsl 3a1aHuii.

ok wnE

VYpaBHeHus npouecca. Bece mapamerpsl mpoiiecca U3BECTHBI. 3alaHHOE 3HAYEHUE
Bosmymiennst Ha OY oTCcyTCTBYIOT Bapuant Xo
X=3x-0,3125u 1 +0,05
X =3x-0,35u 2 +0,1
X=3x-0,4125u 3 +0,15
Xx=3x-0,5u 4 *0,2
X =3x+0,3125u 5 +0.05
X =3x+0,35u 6 i(i,l
X=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 0,15




Xx=2x+0,4u 11
X =2x+0,44u 12

+0,2
+0,22

2. IlocTpouTh KpHBBIE IIEPEXOJHOrO Iporecca X, (t) U ynpaBieHus U, (t) , TpU 3aJaHHOM
OTKJIOHCHUH HAYaJIbHBIX YCIOBUH X, .
3. Onpenenuts BpeMs mepexoxsoro npouecca T u3 yenosus X(T)=0,05x,.

3ananuelll.

ANTOpuTM CHHTE3a KOHTYpaA aalTaluu

[Ipu skcruryatanuu OY B yclaoBUSIX AEHCTBYIOUIMX BO3MYILIEHUHN MMapaMeTpbl 00bEKTa U OCHOBHOTO
KOHTYpa yIpaBJICHUs MEHSIOTCS. MaeHTndukamus mapaMeTpoB Mpolecca M aJanTaius HacTPOeK
perynaropa MpoOBOJUTCS MO U3MEPEHHBIM 3HAYEHHSIM (QYHKLHU COCTOSHUS 00beKTa, oOecnednBas
YCTOMYHMBOCTH CUCTEMBI YIIPABJICHHSI M BBIIIOJIHEHUE OTPAaHUYECHHI HA MOKA3aTeIN KayecTBa.

[Tpu Bo3mymeHnn Ha OY U3MEHSATCS TTapaMeTpbl YpaBHEHUs COCTOsIHUS (& U D) 1, COOTBETCTBEHHO,
MEHSETCS yIpaBJIeHuEe U KOAPPHUIIMEHT MPOMOPLUOHATIBHOCTH PETYISATOPA.

BBenem mapaMeTp amanrtaid CHCTEMbI YIIPABICHUS M U MPHUMEM 3aKOH yrpaBiieHHs U=—KX, rie

k=mJAf A.

1. ITo n3mMepeHHOMY 3HAYEHUIO OTKJIOHEHUS Xo HAUTH NapameTp ajanTauuy m:
x2m? =2A&(mb A /A —a) ;
x;m’ —2A (mb./A, /A —a)=0.

[ToncraBuM B ypaBHEHHE 3HAUYCHHE b:

3+T.a
X’m?—2A| ——2—m —a|=0;
0 A ATATM JATA
xZm? —2A1[3+T°a —aj =0;
TO
e = ﬂf_T _ a} ;
Xy T
a1 2&(3”‘)&—&]-
XO TO
Tabnuua 2. BapuaHTsl 3a1aHui.
ypaBHeHHe HapaMeTpLI HOKaBaTeJ-H/I KadyeCTBa
= | M3MepenH MOJICIIH B [Tapamer v
T oo COCTOSHUS ypaBHEHUN b IIPaBJICHU
=
S| OTKJIOHEH r];[()) (3)11\1:%21?51? rnocie amantan | ZCCOM Jl(ly Jl(l“y
/M ue +Xo quoly ajlanTanuu b, 1502811 pot A A,
a
1 0,05 X=3x—bu
2 0,1 X=3x—bu A
3| 015 % =3x—bu =M
4 0,2 Xx=3x—-hu
5 0,05 X=3x+bu
6 0,1 X =3x+bu _ 1A
7| o015 % =3x+bu =M A
8 0,2 X=3x+bu
190 00’015 X=ax+0,2u o 2amx
' Xx=ax+0,3u o p
11 0,15




12 0,2 X=ax+0,4u
X=ax+0,5u

B Bapumantax 3amanus 9-12 HeoOXoAMMO HaWTH TapamMeTp MOJENM & M ajanTanud M Opu
2amx

YHpaBJICHUHA U, = — AHAJIOTHUYHO CHOCO6y H3JI0)KCHHOMY BBILIC.

2. 3anucaTh 3aKOH YOpaBJEHUS B aJalTUBHON CUCTEME U NOJYyYUTh KOI(D(PUIMEHT ycUIEHUS
perymaropa.
3. IlocTpouTh mepexojHbIe MPOLIECCHl B CUCTEME YIIPaBJICHUS Xo(t), U (t) U CPaBHHUTh HUX C

nporeccaMu B cucTeMe 6e3 BO3MYIICHHH.

Kpurepun ouenkn

[Ipu omeHke pe3ynbTaTOB BHIMOJHEHUS KOHTPOJIbHOW paboTel B pamkax b1.B.JIB.05.02
«OnTuMu3anys B NPOMBIIIIEHHOCTH» UCIOJIb3YETCsl PEUTUHIOBasi CUCTEMA.

CornacHO peHTHHIOBOM CHCTEME OLIEHKa PE3yJbTaTOB BBHIMOJIHEHUS KOHTPOJBHON pabOThI
bopmupyet Tekymuit peiituar R™ . MakcuMaabHOE 3HaYeHHE OIIEHKH KOHTPOJIbHOM paboThl PaBHO
45 6. KonTtpoapHOU paboTa cUHMTAaeTCs CAAHHOW, €CIM CTYACHT MOJy4YHi 3a Hee He MeHee — 30
6.Kpurepun oneHky npeacTaBieHbl B Ta0JI.

KouunuectBo 6a/110B
Kpurepuun ouenkn
3aouHas Gpopma 00ydeHH
KoppekTHOCTh peanu3aiii MeTOIUKH pacdera 5-9
KoppekTHOCTB cocTaBIeHNUS ypaBHCHUM 5-8
[TpaBuIbHOCTH arOpUTMa pacueTa, OJOK-cXema pacuera 5-8
[TporpamMmMHas peaau3anus aIrOpUuTMOB 5-8
Odopmienue otueta 5-6
CBOEBPEMEHHOCTh C/IaYU KOHTPOJILHOM pabOThI 5-6
NTOI'O 30-45




MuHucTepcTBO HaAYKH U Bbicuiero oopaszosanus Poccuiickoit denepanuun
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO roCyJapCTBEHHOT0 OFOKETHOTO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkHil HalMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

DaxyromemHUngopmayuonnvlx mexHonocull
Kagpeopallngopmayuonnolx cucmem u mexnono2ui

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJIOTUYECKUX TPOILIECCOB U MTPOU3BOICTB
[Tpodws: ABTOMATH3AINS TEXHOJOTUICCKIX POIIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

no mucuutuiae b1.B.JIB.05.02 «OnTrMu3anys B MPOMBIIIICHHOCTH

KoMIuiekT TecToBBIX 3aJaHUM
Bapuant Nel

Yacte 1. 3aganue ¢ BLIOOPOM HECKOJbLKUX BEPHLIX OTBETOB

s I’lpedﬂO.?fceHHblx 6APUARMO6 OMeeEnMoe 6bz6epume HECKOJIbKO 6EPHbILX.

1.1. Kakue u3 HUKENPUBEICHHBIX JEUCTBUIN SABJISIOTCS OCHOBHBIMM dTallaMU MPUHATHS PELICHHN:
1) ompeneneHue meaH PEIICHHS,
2) ompeaencHue BO3MOXHBIX BAPHAHTOB PEIICHHS TIPOOIEMBI;
3) ompenencHne BO3MOXHBIX HCXOI0B KaXIOTO PEIICHHS;
4) ONTUMH3AIUS CKATSIPHBIX KPUTEPHEB MOCIIC BBEICHHUS ISl HUX PHOPUTETOB;
5) BBIOOP HAMJIYYIIIETO PEIICHHUS HA OCHOBE MOCTABICHHOM IIETIH.
1.2. VkaxxuTe KaKue U3 MpeCTaBICHHBIX CHCTEM OTHOCSATCS K aJallTUBHBIM CHCTEMaM YIIPABJICHUS:
1) camoOpraHu3yroIuecs;
2) CIOXHBIC,
3) caMmoHacTpauBaroIIHECs;
4) TroIOHOMHEIE;
5) HEroJo0HOMHBIE.
1.3. VKaxuTe, Kakue W3 NPEACTABICHHBIX 3aJad OTHOCATCS K MHOTOKPUTEPUAIBHBIM 3ajadam
TEOPUU MPUHSATHUS PEIICHUI:
1) 3amaya cHHTE3a CIIOYKHBIX TEXHUYECKHX CUCTEM;
2) OCHOBHAas 3a/iaua yIpaBJICHUS;
3) onTHMH3AIMOHHAS 3a/1a4a,;
4) 3aga4ya BEKTOPHOM ONTUMH3AIIHH;
5) 3amaua pacuera Bapuaruu GyHKIIHOHATA.
1.4. DxBUBaJIEHTHOE NPeoOpa30BaHNE OCHOBHOM 3a/1auM yIpaBJIEHUs MPEAINOJIaraer:
1) BBemeHue Ge3pazMepHbIX (HYHKIIMOHAIIOB;
2) pacuet dynkimu ['aMunbTOHA;
3) moCTpOEHHE CTPATETUH YIIPABICHUS;
4) monyueHHe OJIHOCTOPOHHUX OTPAHUYCHUH Ha (DYHKIIMOHAJIBI;
5) cocraBnenue pynkuuu Jlarpamxa.
1.5. 3ajaua anroputMa agantaiiui CBOJIUTCS K:
1) Hacrtpolike k03 duUIMeHTa peryisaTopa;
2) YCTpaHEHMIO PacCOTJIACOBAHHS MEXKIY MOJEIbIO U OOBEKTOM YIIPaBIICHHS



3) pacueTy BXOJHBIX ITapaMeTPOB 0OBEKTA,;

4)

OTIPENICNICHUIO0 IKCTpeMyMa (PyHKIIHH;

5) pacuery rpaaueHTa QYHKIHH.
1.6. Ilepeunciaute METOABI HEIMHEHHOIO IPOrPAMMHUPOBAHMSL:

1)
2)
3)
4)
5)

TPaIMCHTHBIE METO/IBI;
CHMILICKCHBINA METOI;

METO/Ibl CIIy4alHOIO ITIOMCKA,

0e3rpaIneHTHBIC METOAbl JCTEPMUHUPOBAHHOTO MTOUCKA;
METO/Ibl BAPHAIMOHHOTO UCUHUCIICHUS.

17 ]_IGJH) aJaIITUBHOTO praBJ'ICHI/ISI 3aIlIUChIBACTCA B BHUIC OrpaHI/I‘IGHI/Iﬁ HaA OTKIIOHCHHUC
nmokasareyeil KayecTsa.

1)
2)

3)
4)
5)

y<A;
detsA;
0

X=Ky;
X=y+U;
X=y-u.

1.8. Kakme w3 npHBENEHHBIX METOJOB HEIMHEHHOIO0 NpPOrpaMMHPOBAHMS OCHOBAaHBI Ha pacuere
rpagueHTa QyHKIUu:

1)
2)
3)
4)
5)

METO/ CIIy4ailiHOTO IONCKa;

rpaguEeHTHBIA METOT;

METO/I CKAHUPOBAHUS;

METO/1 HAMCKOPEUIIEro CITyCKa;

METOJI CKAHUPOBAHUS C IEPEMEHHBIM IIIarOM.

1.9. B 3agauax TMHaAMHYECKOTO TPOrPaMMHUPOBAHKS OOBEKTOM UCCIEAOBAHUS SBIISIOTCS:

1)

2)
3)
4)
5)

MHOTOCTAQIMHHBIA TPOLIECChl, B KaueCTBE CTAIUNl KOTOPBIX pacCMaTpUBAIOTCA OTHAEIbHBIC
anmnaparsl;

OJIHOCTaIUNHBIE TTPOLIECCHI;

CIIOXHbBIE€ CUCTEMBI;

MHOTOCTaIMHHBIN MPOLIECCHI, B KAYECTBE CTAIMI KOTOPHIX BBICTYAIOT BPEMEHHBIE OTPE3KU;
MIPOCTHIE CUCTEMBI.

1.10. HazoBute METOABI CHHTE3A aIAlITUBHBIX CUCTEM:

1)
2)
3)
4)
5)

METOA MHBAPHUAHTHOCTH,

METOJ MOJATBHOTO YIIPABJICHUA,
ONTUMAIbHBIN CUHTE3;

METO/I IMHEHHOI'O IIporpaMMHpOBaHU,
BapHallMOHHOC UCYHUCIICHHUC.

Yacte 11. 3aganue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 NpEIIOKCHHBIX BAPUAHTOB OTBETOB BI)I6epI/ITC TOJBKO OAWH BepHBIﬁ BapHaHT.

2.1. Knnaccuueckas 3amaya ONITUMH3ALIUN:

1)
2)
3)
4)

HUMECT OIUH KpI/ITepI/Iﬁ OIITUMAJIBHOCTH,

HUMECT JIBa KPUTCPUA OIITUMAIIBHOCTH,

HUMECT MHOKCCTBO KPUTCPUCB OIITUMAJIBHOCTU,
HC UMCECT KPUTCPUCB OIITUMAJIbHOCTH.

2.2. I[J'ISI CHUHTE3a aJITOPUTMOB aJlallTalluy UCIIOJIb3YIOTCSI METOIbI.

1)
2)
3)

IpaaueHTHbIE,
Ha nmpuMeHenue ¢yHkuuu JIsmyHoBa;
METO/Ibl KOPPEIISILINHY,



4) CHMIUIEKCHBIN METO/I.
2.3. ®ynkuus JIsamyHoBa UMEET BUL:
1) v=v(xt);

2) an:kifi(x,u);

n of.
3) - > r—;
)
oHd\r OHdx OH du
4) ——+——+——.
Oh dt ox dt  ou dt
2.4. YcrnoBue yCTOWYMBOCTH HEJIMHEWHBIX CHCTEM YIPABJICHHUS COTIIACHO MeTony JIamyHOoBa mmeer
BU/I

oV
1 ,1)>0,—<0;
) v(x,t)> =<

ov
2 1)=0,—=0;
) v(x)=02

ov
3 ,1)<0,—>0;
) v(x,t)< ~

ov
4 ,1)=0,—>0.
) V=02

2.5. Moaynb rpaaueHTa GyHKIIUN OTIPEACIISETCS ¢ IOMOIIIBIO BEIPAKECHHUS:

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

4) x e
OXi |5 _yo

2.6. Kakoi U3 HIKENPHUBEIAECHHBIX METOIOB SBISETCS OJHOMEPHBEIM METOIOM JETEPMUHHUPOBAHHOTO
IIOKCKA!

1) rpagMEeHTHBIN METOL;

2) METOJ «30J0TOr0 CEYECHUS»;

3) MeTO CIlydaifHBIX HANPABJIEHUI ¢ OOPAaTHBIM ILAroM;

4) TPHHIKMIT MAKCUMYMa.
2.7. ®ynkuus Jlarparka npy HAIMIAUA M YPaBHEHUH CBA3M UMEET BHI:

1) f, + ixifi;
i=1

2) iZznl:kifi(x,u);

3) f, +Af;

1) gcixim.

2.8. TunnuHOM 3aa4ell TMHEMHOTO IPOTPaMMHUPOBAHUS SABJISAETCS:
1) 3amaua mowcka sKCTpeMyMa HEIWHEHHOW (PYHKIIHY;
2) 3ajava Ha YCIOBHBIN SKCTPEMYM;
3) TpaHcIoOpTHas 3a/1a4a;




4) BapualMOHHAas 3aJaya.
2.9. JlaiiTe onpenencHue QyHKIIMOHAIA

1) ¢yHKUMOHAN — 3TO MEpEeMEHHas BEJIWYMHA, KOTOpas 3aBHUCUT OT BbIOOpa (QyHKIUHU (WK

KpUBOH);

2) (GYHKIMOHAT — 3TO MOCTOSHHAS BEJIMUUHA;

3) dyHKIMOHAT — 3TO QYHKITHUS;

4) (yHKIMOHAI — 3TO He3aBHCHUMas IEPEMEHHAsI BEJIMYMHA.
2.10. YpaBHeHue MaTepuaIbHOTO OanaHca B OTKJIOHEHHS OT CTallMOHAPHOTO COCTOSIHHA s KyOa
KOJIOHHBI IMEET BH/I;

1) B@:V;
dt

2) Bﬁ:ah+v;
dt

3) @:ah;
dt

4) @:ah+bu.
dt

Yacte 1. 3aganue Ha ynopsiioueHe 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymeepofcdeﬂwz

3.1. YcraHoBHUTE COOTBETCTBUE MEXIY HAUMEHOBAHUEM 337a4d U TPEOOBAHUAM, MPEIbABISEMBIM K
KPUTEPUSIM:

1) ocHOBHAas3aJa9ayIPaBICHUS a) He00X0IMMO MAaKCUMHU3UPOBATh (MUHUMU3UPOBATH) 3HAUCHUE
OJTHOTO KPUTEPHS

2) onTUMH3AIMOHHAsN3a/1a4ya 0) HEOOXO0IMMO MAaKCUMHU3UPOBATh (MUHUMHU3UPOBATH)
3HaYCHHUE HECKOJBKHX KPUTEPHUS

3) 3a,[[aLIaBeKTOpHOﬁOHTHMHBaHHH B) HGO6XOI[I/IMO 00ecneyuThb OrpaHNYCHUS, HAKJIaJIbIBACMBIC HAa
KPUTCpUH, B BUIC HEPABCHCTB

3.2. YcTaHOBUTE PUUYUHHO-CIICICTBEHHYIO CBS3b:

1) ecmu T = max v [u]<1 a) TO OCHOBHAs 3aJla4a yIpaBJICHHUS HE UMEET
° peleHus
2) eciu I’y = min max vy, [u] >1 0) To OCHOBHasI 33/1a4a YIPaBICHUS UMEET pelICHHE
u S
3)ecmul =maxyfu, |<1, k=12,..,m B) TO OCHOBHAs 3a/1a4ya yIpaBJICHHUsI UMEeT M
) peltieHuit

3.3. YcTaHOBHUTE COOTBETCTBHUE MCIKY PE3YJIbTATOM U HeO6XOI[I/IMI>IMI/I, JAO0CTAaTOYHBIMU YCIIOBUSMU!

1) skcTpeMyMpyHKINU a) paBEHCTBO HYJIIO MEPBOM MPOU3BOIHON (DYHKIIMH, BTOpast
IIPOU3BOJIHAs OTPHUIIATEIbHA

2) MakCUMYMQYHKLIUU 0) paBEHCTBO HYIIO MEPBON MPOU3BOIHON QYHKIIMU

3) MUHUMYM(YHKITIH B) PaBEHCTBO HYJIIO EPBOIl MPOM3BOAHON PyHKIIMHU, BTOpas
IIPOU3BO/IHAS TIOJIOKUTENBHA

3.4, YcTaHOBHUTE COOTBETCTBHE MCKAY MCTOZIOM U OCHOBHBIM IOHATUCM MCTOIA:

1) MeToiICKaHUPOBAHHUSI a) IIar «CEeTKI»

2) MeToACTy4aifHOTOIIOMCKA 0) rpaaueHT)YHKINH




3) MeTOIHauCKOPENLIETOCITyCKa B) IIOCJIE0BATENbHOCTHCIIYYaHHBIXUHCET

3.5. YcTaHoBHTE COOTBETCTBHE MEX/1y ONIPEJEICHUEM U MaTeMaTu4ecKoi opMoi 3anucu:

1) kpurepwuii a) Ap 01Xy F a0 10Xy Tty 0 X, =0
2) orpaHU4YCHUETHITAPABEHCTBO 0) a;, X, +a,X, +..+a,, X, <b;
3) orpaHUYEHUETUIIAHEPABCHCTBO n
B) R= ZC iX;
j=1
Bapuant Ne2

Yactp 1. 3aganme ¢ BLIDOPOM HECKOJLKHX BEPHbIX OTBETOB

U3 npednooicennvix eapuanmos omeemoe evibepume HecKOIbKO GEPHUBIX.
I.1. VYkaxure OIHOMEpPHBIE METOJbl JACTEPMHHMPOBAHHOIO IIOMCKAa B 3aJa4ax HEJIMHEHHOIO
MIPOrPpaMMHUPOBAHUSA:

1)
2)
3)
4)
5)

CUMINIEKCHBIA METO]T;

METOJl «30JI0TOIO CEYEHUSD»;

METO/1 CIy4alHbIX HAIPaBJIEHUH C OOPATHBIM LIArOM;
MIPUHINAII MAKCUMYyMa:

METO/ JIOKAJIA3ALUU SKCTPEMYMA.

1.2. VkaxuTte He0OX0IUMOE U JOCTATOYHOE YCIOBUSI MaKCUMyMa () YHKIIUH:

1)
2)
3)
4)
5)

MOJIOKUTETFHOE 3HAYEHHE MEPBOM MPOU3BOIHOM B TOUKE SKCTPEMYMa;
PaBEHCTBO HYIIIO NEPBOIl MPOU3BOIHON (PYHKIMU B TOUKE SKCTPEMYMa;
PaBEHCTBO HYJIFO BTOPOM MPOU3BOIHON (DYHKITHH;

MOJIOKUTEIFHOE 3HAYE€HUE BTOPOM MPOU3BOTHOM B TOUKE IKCTPEMYMA;
OTpULaTeNIbHOE 3HAUE€HUE BTOPOM MPOU3BOIHON B TOUKE SKCTPEMYMa.

1.3. Kpurepuii ONTHMaJbHOCTH BBIPAKAIOT B BHJAEC AKOHOMUYECKOW A(P(HEKTUBHOCTH, OIECHKY
KOTOPOil MPOU3BOJAT C YUETOM CIIEIYIOIIUX (PAKTOPOB:

1)
2)
3)
4)
5)

MIPOU3BOIUTEIBHOCTS;

00BbEM KaIUTAIOBIIOKEHHIA,

pEHTa0eIbHOCT;

Ka4eCTBEHHBIC TIOKA3aTENN BHIITYCKAEMO MPOIYKIINY;
IKCIUTYaTaIlMOHHBIC 3aTPATHIL

1.4. [Inst onpeneneHus To4eK dSKcTpeMmyMa GyHKIIMU f(X)HeOGXOI[I/IMOZ

1)
2)
3)

4)
5)

COCTaBHTb MPOU3BOIHYIO f '(x);

COCTaBHUTh CUCTEMY COPSKEHHBIX (YHKITHIA;

HAWTH 3HAYEHUS X , IPH KOTOPBIX f’(x) oOpamaercss B Hyjb, T.C. PEIIUTh ypaBHEHUE
f'(x)=0;

paccunTath MHOXHTEH Jlarpanxa;

yccneIoBaTh u3MeHenne 3Haka f'(x).

1.5. BKCTpeMYM (byHKI_II/II/I MOXKET OJOCTHUIaTbCA B TOUKaXx:

1)
2)
3)
4)
5)

B KOTOPBIX NepBasi MpOoU3BOJHAs (PyHKIIMK OoOpalaeTcs B Hyllb;

B KOTOPBIX NEpBasi MPOU3BOIHAS (DYHKIIMK OTPHUIIATEINIbHA;

B KOTOPBIX NepBasi MPOU3BOIHAS (PYHKIIMU MOJIOKUTEIbHA;

B KOTOPBIX NEpBasi MPOU3BOIHAS (PYHKIIMU HE CYIECTBYET;

B KOTOPBIX NepBasi MpoU3BOIHAsI (PyHKIIMK oOpaiaeTcss B 66CKOHEUHOCTb.

1.6. K MeTogam ciiy4aifHOro mOMCKa OTHOCSATCS:

1)
2)

METO/ CIIy4alHbIX HAIIPABJICHU;
METO/l CKAHUPOBAHUS;




3) METOoJ «CIIETOro» IMOUCKa;
4) MeToJ HAaMCKOPEHUIIIEero CITyCKa;
5) Meroj JoKaTM3aluU SKCTPEMyMa.
1.7. K MmeTogam JeTepMHUHUPOBAHHOTO MTOMCKA OTHOCSTCS:
1) Meron ciydailHBIX HAIpPaBJICHUM;
2) MEeTOJi CKAaHUPOBAHUS;
3) MEeToJ «30JI0TOTO CEUCHUS;
4) MeToJ HaMCKOPEHIIero CITycKa;
5) Meroj JoKaTM3aluu SKCTPEMyMa.
1.8. Cnoco0bl Oy4eHUsl CIy4aiiHbIX YHCE:
1) BBIOOpKA WX M3 CIIEIHATBHBIX TAOJIHII,
2) pyuHbIe CIIOCOOBL;
3) MEeToJ «30JI0TOTO CEUCHHUSY;
4) MaTpuuHbBIE CIIOCOOBI;
5) mporpaMMHBIE CITOCOOBI.
1.9. 3agaua Ha YCIIOBHBII 3KCTPEMYM:
1) uMeeT ypaBHEHHUS CBSI3H;
2) He UMeeT YpaBHEHUS CBS3H;
3) He UMeeT 1eaeByI0 QYHKIINIO;
4) wuMeeT OrpaHMYEHUsI HA HE3aBHCHUMBIC IEPEMCHHbIC,
5) wumeeT neneByro GpyHKIHIO.
1.10. Kakum 0Opa3oM BO3MOXHO BBIYHCIICHHE Bapualiui (PyHKIIMOHANA!
1) ¢ MOMOIIBIO MPOU3BOAHBIX MOABIHTEIPATBHBIX GYHKINH HYHKIIHOHANA;
2) ¢ TIOMOIIBIO MOIYIIS () YHKIIHH;
3) ¢ noMoIkio pasnokeHus B psix Teinopa;
4) ¢ MOMOIIIBIO OTepanuii JorapuMUPOBAHHS,
5) ¢ nomormsio GyHKIMH ["aMuIbTOHA.

Yactb |1. 3axanve ¢ BLIOOPOM 0IHOI0 BEPHOIL'O OTBETA

ZE] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOZ1IbKO O4UH BEprIf/II BapwnaHT.

2.1. B ocHOBE AMHAMUYECKOTO MPOTPAMMHUPOBAHUS UCTIOIb3YETCS:

1) npuHIUI onTHMaibHOCTH bemmana,;

2) TUPHUHIIKAI MAKCUMYyMa,;

3) ypaBHeHue Ditnepa;

4) CUMILICKCHBIA METO/I.
2.2. Maremaruueckasi (OpMYyIUPOBKA MPUHLHUIA ONTUMAIBHOCTH JJISi HEMPEPBIBHBIX MPOIECCOB
UMeeT BUJI:

1) - P min zg—”f.+w ;

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

) Uy, =(u®u?,..ulv).

2.3. HeoOxoaumoe yciaoBHe IKCTpeMyMa (DyHKITHH:
1) paBeHCTBO HYIIIO IEPBOM MPOU3BOTHON QyHKIINM;
2) pPaBEHCTBO HYJIIO BTOPOU MPOU3BOIHON (yHKIINH;
3) TOJOXUTETBHOCTH MIEPBOIl MPOU3BOAHON (DYHKIIHH;
4) TONOXHUTEILHOCTD BTOPOIl MPOU3BOAHON (DYHKIIHH.



2.4. MwuHuMyM (YHKOMOHAJA COIMVIACHO  METOAY JAMHAMHUYECKOTO  IMPOrPaMMHPOBAHUS
COOTBETCTBYET:

1) pemenuto ypaBHeHus bemmana;

2) muHHMYMY QyHKIMU Jlarpanxa;

3) makcumymy ¢GyHKiuu ['aMuibTOHa,

4) makcumymy ¢GyHkiun Jlarpaska.
2.5. AcumnroTHueckas YCTOHYMBOCTH CHUCTEMBI COTJIaCHO TmpsiMoMy MeTony JlsmyHoBa
3aMChIBACTCS B BUJIE!

ov
1 ,1)>0,—<0;
) v(x,t)> ~ <

ov
2 1)=0,—=0;
) v(x)=02

ov
3 ,1)<0,—>0;
) v(x,t)< =

oV
4 1)=0,—>0.
) v(x,t) ~

2.6. YpaBHeHHE THHEHHOTO 00BEKTa MIEPBOTO MOPSIKA UMEET BHI:
1) x=ax+bu;

-
2) x= jkyzdt;
0

3) y=ax;
4) y=ax’.
2.7. Kontyp apanranuu B aAaNTHBHON CHCTEME yIIpaBJiCHUs IpeAHAa3HAUCH IS :
1) KOppeKIMH MapaMeTPOB PEryasTOpa OCHOBHOTO KOHTYpA;
2) ajanTaliy MapaMeTpoB ypaBHCHHS 00BEKTa,
3) ympaieHus1 00BEKTOM;
4) BO3MYyIIEHHS HAa OOBEKT yIIPABICHHMS.
2.8. IIpeumy1iiecTBO METOa HAUCKOPEUIIIETO CIIyCKa B CPABHEHHUHU C IPATUCHTHBIM METOIOM:
1) mMOBBIIIAET TOYHOCTh MTOUCKA;
2) cokpariaetr 00beM BbIUHCIICHHIA,
3) HCKI0YaeT HeOOXOMMOCTh PacueTa YaCTHBIX MTPOM3BOIHBIX IIEIEBOM HYHKIIMHU;
4) 1O3BOJISET MOJYYUTh PELICHUE 3a1au 03 MCIOJIb30BaHUS IPaIHeHTa (DYHKIIHH.
2.9. JIns1 5KCTpeMallbHBIX CUCTEM PETYIUPOBAHUS MPU MOUCKE IKCTPEMYMa UCTIOIB3YIOTCS METO/IBI:
1) rpaaueHTHEIC,
2) UPHUHIIKAI MAKCUMYMa,;
3) muosxuteneit Jlarpamka,
4) Kyna-Takkepa.
2.10. «301510TOE CEUEHUE» UMEET 3HAUCHUE:
1

1) z===0.2;
3-5
2

3) Z=3_—2\/ﬁ'z—0.l5;

N

2) z= ~0.38;

4) z=0.

Yacre |11. 3axanue Ha viopsiioyeHne OTBETOB

Ycemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU YACMAMU ymeepofcdeﬂu}z



3.1. YcraHOBUTE COOTBETCTBUE MEX Ty 3a/1aueil v (hopMOi 3armncu GyHKIIMOHATA:

1) 3a1a4a0NTUMAIBHOTOOBICTPOAECHCTBHUS

a) J=X(T)— min

2) 3aa4aynpaBiIeHUSIKOHEUHBIMCOCTOSTHUEM

=
6) J = [F(x,u,t)dt — min
0

3) 3ajaua ympaBieHUs 10 MUHUMYMY HHTErpajia

B) J=T —>min

3.2. YcTaHOBUTE COOTBETCTBUE MEXIY ONPECICHUEM U MaTeMaTHYECKO (hOPMYITMPOBKOM:

1) pynkumsal amunbToHa

a) X,

8_H, 7.\‘i 2—8—H, i:1,2,...,n
o, ox,

2) BEKTOPKOJINYECTBAIBHKEHUS

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

n

i=1

3) kaHoHn4eckaspopmal aMuIbTOHA

.o o
B) A, =—> A — i=12..n
215

3.3. Onpenenure CyHOCTh METOA

1) moctpoenneobnaactullapero

a) ynopsiI0YMBaHNe KPUTEPUEB 110
BaXHOCTHU U MIOCTPOEHUE MPOLIETyp
MOCJIEZIOBATEIbHOM ONTUMHU3AIMH CHavaja
10 IEPBOMY KPUTEPHIO, 3aTEM 110 BTOPOMY,
TPEThEMY U T.[.

2)
MMOoCI€A0BATCIIBHAAOIITUMU3aAIUACKAIIIPHBIXKPUTCPHUECB

0) MOCTPOCHHE PEUICHUS, KOTOPOE HEIb3S
YIY4IIATH OJJHOBPEMEHHO IO BCEM
CKaJIIPHBIM KPUTEPHSIM

3) onTUMHU3aIM HA OCHOBE KOMITPOMHUCCHBIX
OTHOILIEHUI

B) YCTaHOBJICHUEC BECOBBIX COOTHOIIEHUM
MCXKY JJOKAJIBHBIMU KPUTCPUAMU

3.4. YcTa"HOBUTE CBA3b

1) mpuHIMIIMaKCUMyMa

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

2) npuHIHUNONTUMaNbHOCTHbenMana

n

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

i=1

3) yciioBUEMHHHUMAKCa

ov . |~ Ov
B) —— =min —f +W
) dt v leﬁx '

3.5. YcraHoBute croco0 3aJaHus 11ara momcka

1) MeToiICKaHUPOBAHHUS

2) METOICTY4aifHOTOMIOMCKA

3) METOJHaUCKOPEHIIIEroCcmycKa

Bapuant Ne3

Yactp |. 3aganue ¢ BLIOOPOM HECKOJILKHX BEPHBIX OTBETOB

s l’lpeaﬂODfCEHHle 8APUARMO6 OMeeEmMos ebléepume HECKOJIbKO 6€EPHbILX.



1.1. VI3 MHOTHMX 3aJja4 ONTUMAJILHOTO YIPABJIEHUS UMEIOT CYIIECTBEHHOE 3HAYEHUE TPH 3aJauu:

1) 3amaya OoNTHMAIBLHOTO OBICTPOJCHUCTBHS;

2) 3ajava ynpaBJICHUs] KOHCYHBIM COCTOSIHHEM;
3) ocHOBHas 3aj1a4a yIpaBJICHHUS,

4) 3aga4ya ynpaBiIeHHs [0 MUHUMYMY HHTETpaa;
5) 3amava BEKTOPHOU ONTUMH3ALIHH.

1.2. YKaxxuTe Kakue u3 IPEACTABJICHHBIX CUCTEM OTHOCATCS K aJalITUBHBIM CUCTEMaM YIIPABJICHU .

1) camoopraHu3yoIUecs;
2) CIIOXKHBIC;

3) camoHacTpauBaroIInecs,;
4) TOJOHOMHEIE;

5) HEroJIOHOMHBIE.

1.3. B cnmyyae MHOTOCTaIUHHOTO TIpoliecca HEPTEXUMUU CTATUEH MOYKET OBITh:
1) oTpe30K BpeMeHH;
2) ammapar;
3) wdacTp anmapara;
4) oram pacuera;
5) crparerus ynpaBiieHHS.

1.4. B pemienuu 3a/1a4 ONTUMHU3aUN TPUMEHSIOTCS:
1) npuHIMI onTHManbHOCTH bennMana,
2) TPUHIIMI TBOWCTBEHHOCTH;
3) MPHHIKI MaKCHMYyMa,;
4) NPHUHIHKIT KPaHHETO;
5) NOpPUHIKIT MHHAMYMA.

1.5. BBI6CpI/ITC MCETObI HOCHCHOBaTeHBHOﬁ OINITUMHU3AIIMK CKaJIIPHBIX KPHTCPUCB B 3aJadax

BEKTOPHOM ONTHMU3AIIH:
1) rpaaueHTHBIN;
2) JOCTHIKCHHSI YaCTHBIX IIeJIeH;
3) Ha3HAYCHUS YCTYIIOK;
4) CHMIUIEKCHBIIA;
5) 3050TOrO CeyeHws.

1.6. 3agava asiropuT™Ma ajganTanyu CBOJAMUTCS K:
1) wHactpoiike K03 HIIMeHTa PETYIATOpa,;
2) YCTpaHEHHIO PacCOTrIACOBAHMS MEX Iy MOJICIbIO U OOBEKTOM YIIPABIICHHS
3) pacueTy BXOJHBIX TAPAMETPOB OOBEKTA;
4) ompeneneHuIo IKCTpeMyMa (pyHKINH;
5) pacuery rpagueHTa GYHKIIHH.

1.7. I_IGJ'II) AAAalITUBHOTO YIIPABJICHHUA 3allMCbBIBACTCA B BH/C OFpaHI/I"IeHI/Iﬁ
okxasareyieil KayecTBa:
1) y<A;

2) TMtSA;
0

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

Ha OTKJIOHCHHC



1.8. Kakue u3 mpuBEenEeHHBIX METOJOB HEITMHEHHOTO MPOTpaMMHPOBAHUS OCHOBAaHBI Ha pacyere
rpaaveHTa GpyHKIuu:

1)
2)
3)
4)
5)

METOJ1 CIy4aliHOTO ITOUCKA;

rpaguEHTHBIA METOI;

METO/I CKAHUPOBAHUS,

METO/I HAUCKOPEHILIETO CITYCKa;

METO/I CKAHUPOBAHUS C TIEPEMEHHBIM I11aroM.

1.9. B 3amauax AMHAMUYECKOTO MPOTPaMMHUPOBAHUS 0OBEKTOM HCCIIEJOBAHUS SIBIISIOTCS:

1)

2)
3)
4)
5)

MHOT'OCTA/IMAHBIN IIPOLIECCH], B KA4€CTBE CTAIUN KOTOPBIX PACCMATPUBAIOTCSA OTACIIbHBIC
anmaparsl;

OJIHOCTaUIHBIE POLECCHI;

CJIOKHBIE CUCTEMBI;

MHOT'OCTAIMWHBIN IIPOLIECCH], B KAYECTBE CTAUN KOTOPBIX BBICTYIIAIOT BPEMEHHBIE OTPE3KH;
MIPOCTHIE CUCTEMBI.

1.10. HazoBuTe MeTOABI CHHTE3a aNAIITUBHBIX CUCTEM

1)
2)
3)
4)
5)

METO/] UHBAPUAHTHOCTH,

METOJ1 MOJIaJIbHOTO YITPABJICHUS;
OIITUMAIbHBINA CHHTES,

METO/1 JIMHEMHOr0 MPOTrpaMMUPOBAHUS;
BapHaIlMOHHOE WCUUCIICHHE.

Yactb |1. 3axanve ¢ BLIOOPOM 0HOI0 BEPHOI'0 0TBETA

ZE] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOZIbKO O4UH BeprIﬁ BapwnaHT.

2.1. Knnaccuueckas 3amaya ONTHUMHU3ALHUN:

1)
2)
3)
4)

HMCECT OJJUH KpI/ITepI/Iﬁ OIITUMAJIBHOCTH,

HUMECT JABa KPUTEPHA OIITUMAJIBHOCTH,

HUMECT MHOKCCTBO KPUTCPHUEB OIITUMAIIBHOCTH,
HC UMECT KPUTCPUECB OIITUMAJIBHOCTH.

2.2. [[J'Iﬂ CHUHTE3a aJITOPUTMOB aJaliTalluy UCIIOJIb3YIOTCS METOBI.

1)
2)
3)
4)

IrpaJIuCHTHBIC;

Ha npuMeHnenue ¢pynkuuu JlsmyHosa;
METO/IbI KOPPEIISIIHNH,

CHMILJIEKCHBIN METOI.

2.3. Posib aprymenTa B yHKIIMOHAJIaX UTPAIOT:

1)
2)
3)
4)

MIPOU3BO/IHbIE (DYHKIINY;
IIEPEMEHHBIE;

(GYHKLIMU WIN KPUBBIE,
KOHCTaHTBI.

2.4. Oynkus JIsnyHoBa uMeeT BUI:
1) v=v(xt);

2) gxifi(x,u):



n of.

3) - > Ar—;
) "2
OHd,r OHdx oJH du
4) ——+——+——.
Oh dt  oOx dt  ou dt

2.5. YcnoBue yCTOHYMBOCTH HEIMHEHHBIX CHCTEM YIPaBJICHHUS COTIAcHO meroay JlsmyHoBa mMeeT
BUJI!

oV
1 ,1)>0,—<0;
) v(x,t)> ~ <

ov
2 1)=0,—=0;
) vixg-02
ov
3 ,1)<0,—>0;
) v(x,t)< =
ov

4 ,1)=0,—>0.
) V=02

2.6. Monyib rpagueHTa (QYHKIIUN OTIPEICIIIEeTCS C TIOMOIIBIO BRIPAKCHUS

& SRCIR ]
OX, oX, oX,

2) of of of ).
ox, ox, ex, )

3) f(XO+AX,yO+Ay)—f(XOVyO);
o _ . Oof

X, —e—
OX:

X=X?

2.7. Kaxoil u3 HWKENPUBEICHHBIX METOJIOB SBJISETCS OJJHOMEPHBIM METOJIOM JIETEPMUHUPOBAHHOTO
MOUCKA!

1) rpaaMeHTHBIH METO;

2) METOJ «30JI0TOrO CEUCHHUSI;

3) Meroj ciydaiiHbIX HAIIPABJICHUI ¢ OOPATHBIM IIATOM;

4) TPUHIMIT MAKCUMYMA.

2.8. @ynkuus ['aMUIIbTOHA BIOJH ONTUMATBHOM TPACKTOPHUH MPOIIECcCa:
1) mocrosiHHA;
2) NPUHUMACT MEPEMEHHbIC 3HAYCHNUS;
3) yObIBaer;
4) BO3pacTaer.

2.9. CornacHO NPUHIMIY ONTUMAJIBHOCTU MOCTPOCHHE CTPATETUU YIPABJIEHUS MHOTOCTAIUWHBIM
MPOLIECCOM HEOOXO0IUMO MPOBOIUTH:

1) ¢ Hayana mporecca K KOHILY;

2) C KOHIIa mpoIliecca K Havyamy;

3) Ui BCceX CTaauii OJHOBPEMEHHO;

4) B MPOU3BOJIBHOM MOCIIEIOBATEIHLHOCTH.

2.10. MeTto1 AMHAMHYECKOTO MTPOTPAMMHPOBAHUS PEaTU3yeTCs:
1) B4 oramna;
2) B2 oramna;



3) B 3 ortamna;
4) B 1 oram.

Yactp 1. 3aganue Ha ynopsiioueHne 0TBETOB

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

3.1. Ycra"HoBUTE CBA3b

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

2 b n
) NPUHIUIIONTUMAIbHOCTUbEIIMaHa 6) H(X, AU, t) = Zkifi (X' U)

i=1

3) ycioBHeMHHUMAKCA n
B) —% = min Z;X—Dfi +W

i=1 i

3.2. YcTaHOBHTE COOTBETCTBHE MEKIY HAUMEHOBAaHUEM 3aJ[aull U TPEOOBAHUIM, TPEABSIBISEMBIM K
KPUTEPUSM:

1) ocHOBHas3a4a9ayIPaBIICHUS a) HeoOX0IMMO MaKCUMHU3HPOBAThH
(MUHUMU3HPOBATH ) 3HAYCHHUE OJHOTO KPUTEPUS

2) onTUMH3AIMOHHAsN3a/1a4ya 0) HEOOXO0IMMO MAaKCHMHU3UPOBATH
(MUHUMU3HPOBATH ) 3HAYCHHE HECKOJILKIX
KPUTEPHSI

3) 3a/1a4aBeKTOPHOMONITUMHU3ALIUU B) HEOOXOAMMO 00ECIIeUNTh OTPaHUYEHUS,
HaKJIa/IbIBa€Mbl€ Ha KPUTEPUH, B BUEC
HEPABEHCTB

3.3. YcTaHOBUTE COOTBETCTBUE MEXTY ONPEIACIICHHEM U MaTeMaTHIECKON (OPMYITHPOBKOM:

1) dysakuusal amuabToHA . OH . °oH
a) Xj=——, A =
oM, oX,

2) BEKTOPKOJIMYECTBAIBHIKCHHS 6) H(x, AU, t) _ Zn: A, (x, u)

i=1

3) kaHoHn4eckaspopmal ammIbTOHA . n of.
bop B) A, =—2x18—1, i=12,.,n
=l X;

3.4. YcTaHOBHUTE COOTBETCTBHE MCKAY OIIPCACIICHUEM U MaTeMaTH4eCKOM (I)OpMOfI 3aliucCu:

1) xpurepuii a) Ap 01Xyt 10Xy Tty 0 X, =0

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




3) orpaHUYEHUETUIIAHEPABEHCTBO

B) R=)CX,
=l

3.5. YcTaHOBUTE COOTBETCTBUE MEXKYy PE3YJIbTATOM M HEOOXOTUMBIMH, JJOCTATOYHBIMU YCIOBUSIMHU:

1) sxkcTpeMmymMpyHKINN a) PaBEHCTBO HYJIIO [IEPBOIl MPOU3BOIHOM
(GyHKUIMH, BTOpasi IPOU3BO/IHASL OTPULIATENIbHA

2) MakcUMyM(yHKIIUU 0) paBEHCTBO HYJIIO IEPBOM MPOU3BOIHOM
byHKIIUN

3) MUHUMYM(YHKUINN B) PAaBEHCTBO HYIIIO IIEPBOM IPOM3BOIHOMN

(GyHKLIMH, BTOpasi MPOU3BO/IHAS NIOJIOKUTEIbHA

Bapuant Ne4
Yacre |. 3aganue ¢ BbIOOPOM HEeCKOJbKHX BEPHBIX 0TBETOB

s I’lpea]lO.?fceHHblx 6ApUARMO6 Omeenmoe 6b16epume HECKOJIbKO 6EPHbLX.

I.1. VYkaxuTe OZHOMEpPHBIE METOJbl JACTEPMHHHPOBAHHOIO IIOMCKAa B 33aJa4ax HEJIMHEHHOTO
MIPOrpaMMUPOBAHMUS:

1) CUMIUTEKCHBIH METOI;

2) METOJ «30JIOTOTO CCYCHHSD»;

3) MeToJ Cy4alHBIX HAIIPABICHHH ¢ 0OPATHBIM IIArOM;

4) NPHUHIIKMIT MAKCUMYyMa:

5) MeTo JOKaIH3aIMU SKCTPEMyMa.

1.2. Ykaxxute HeOOXOAMMOE B IOCTATOYHOE YCIOBHUS MaKCUMyMa (DyHKITUH:

1) MOJIOKUTENBHOE 3HAUCHHE TIEPBO MPOU3BOHOM B TOUKE IKCTPEMYMa,

2) PaBEHCTBO HYIO MEPBOM MPOU3BOAHON PYHKIIUU B TOUKE IKCTPEMYMA;

3) paBeHCTBO HYJIO BTOPOU MPOU3BOIHON DYHKIUH;

4) MOJIOXKUTEIILHOE 3HAYCHUE BTOPOI TPOM3BOHOM B TOUKE IKCTPEMYMA;

5) orpuiaTenbHOE 3HAUYCHHUE BTOPOM MPOU3BOJIHON B TOUKE IKCTPEMYMA.
1.3. Kpurtepuii ONTHMANIBHOCTH BBIPAKAKT B BHJE SKOHOMHUYECKOH APPEKTHUBHOCTH, OICHKY
KOTOPOH MPOU3BOIST C YYETOM CIICIYIONINX (PaKTOPOB:

1) NpPOW3BOIUTEIHHOCTE;

2) 00BEM KalMTaIOBIIOKEHHUII;

3) peHTabeabHOCTH;

4) KavyeCTBEHHBIC MOKA3aTEIH BBITYCKACMOM MTPOTYKIINH;

5) sKcIuTyaTallMOHHbIE 3aTPAThI.

1.4. Kakue u3 HIKENPUBEACHHBIX JIEHCTBUI SBJISIOTCS OCHOBHBIMH 3TallaMy IPUHATHS PELICHUN:
1) ompenerneHue ENU PELICHHS;
2) ompeneneHNue BO3MOXHBIX BApUAHTOB PELICHHS TIPOOIEMBbI;
3) ompeneneHne BO3MOXKHBIX HCXOJI0B KaXI0TO PEIICHHUS;
4) onTHMH3AIMS CKAJSIPHBIX KPUTEPUEB TOCIE BBEICHUS ISl HUX IPUOPHUTETOB;
5) BBIOOP HAMITYYIIIETO PEIICHHS Ha OCHOBE TIOCTABJICHHOH LIENH.
1.5. Kakum 00pa3oM BO3MOKHO BBIYHMCIICHUE Bapualiy (GyHKIMOHANIA:
1) ¢ moMouIBbI0 MPOU3BOAHBIX MOBIHTEIPATBHBIX (QYHKIHH (QYHKIIMOHATA;
2) C MOMOIIBIO MOAYIS (DYHKIIUHY;
3) ¢ momoIkIo pa3noxeHus B psa Telnopa;
4) ¢ MoOMOIIBIO Onepanuii JorapuGpMUpoOBaHuUS;



5) c nomoupio GpyHknuu ["amMuIbTOHA.
1.6. K MmeTogam ciiy4aifHOTO MOMCKa OTHOCSATCS:
1) MeToJ ciaydYaiHbIX HAIPaBJICHHIA;
2) MeTOJl CKAaHUPOBaHHUS;
3) METOJI «CIIETOro» MOUCKa;
4) MeToJ HaMCKOPEHIIEero CIycKa;
5) Meroj JoKaTM3aluu SKCTPEMyMa.
1.7. Yxaxxure HE0OXOJMMOE M JOCTATOYHOE YCIOBUS MaKCUMyMa (DYHKITHH:
1) mMOJIOKUTENBHOE 3HAUCHUE TIEPBOIl TPOU3BOIHOM B TOUKE IKCTPEMYMA;
2) pPaBEHCTBO HYIIO MEPBOI POU3BOAHON (PYHKIIMU B TOUKE IKCTPEMYMA;
3) paBeHCTBO HYJIO BTOPOY MPOU3BOIHON QyHKIIUH;
4) TNOJOXKUTENILHOE 3HAYCHUE BTOPOI MTPOM3BOIHOM B TOUKE IKCTPEMYMa,
5) oTpuIaTenbHOE 3HAUCHHUE BTOPO MPOU3BOIHON B TOUYKE IKCTPEMyMa.
1.8. Ilepeuncnute OCHOBHBIE MOHSATHS METOJIOB CIIy4aiflHOTO TMOMCKA:
1) rpagueHT QyHKIUH;
2) ciy4aiHBIN BEKTOD;
3) ciaydaiiHbIi BEIOOp TOYKH,
4) «oBpar» QpyHKINH;
5) wrar ckaHHUpPOBaHMSI.
1.9. Munnmym GyHKITMOHAJA CIICTYIOT U3 YCIOBHS:
1) MakcMMyMma SHEPrHH B CHCTEME;
2) MaKCHMyMa MOIIHOCTH B CHCTEME;
3) MakcumyMma GyHKIUH ["aMHIBbTOHA,;
4) muHEMyMa GYHKIUH ['aMHIBTOHA;
5) MuHUMyMa QYHKIHH [TOJIE3HOCTH.
1.10. Ilenp amanTUBHOTO YIpaBJICHUS 3allMCHIBACTCSI B BUJE OTPAHUUYCHUN Ha OTKIOHEHHE
IIOKAa3aTesIe KauecTBa:
1) y<A;

2) TxdtsA;
0

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

Yactp |l. 3axanve ¢ BLIOOPOM 0IHOI'0 BEPHOI'0 OTBETA

ZE] npegnoXxeHHbIX BApMaHTOB OTBETOB Bbl6epMTe TO/ZIbKO O4UH BeprIVI BapwuaHT.

2.1. B ocHOBe JAUHAMHUYCECKOI'O ITpOrpaMMHUpPOBAHUA UCIIOJIB3YCTCA:

1) MPpUHIUIT OITUMAJIBHOCTU BeﬂﬂMaHa;

2) TPUHIHKI MAKCUMYyMa,;

3) ypaBHenwue Diinepa;

4) CHUMIUIEKCHBII METOI.
2.2. MaremaTtnueckas CI)OpMyJII/IpOBKa IMpUHIUIIA ONTHUMAJIIBHOCTU IJId HCIPCEPBIBHBIX ITPOLCCCOB
HUMECT BHUA:

n
) L omin| > Lf w|;
dt u 450X,
N

2) Ry=Dr, (X(H),u(i));

i=1



3) fN(X(O))= m{rl(x(o), u(l))Jr fN,l[(P(l)(X(O), u(l))]};
) Uy, =(u®u?,..ulv).
2.3. «30510TO€E CeueHHEY» UMEET 3HAUCHHUE:

1) 2:1:0.2;
2

3-5
2

2) z= ~0.38;

3) Z=3_—2\/ﬁ'z—0.l5;

4) z=0.
2.4. YcnoBrue OKOHYAHHUS MOUCKA IKCTpeMyMa (DYHKIMU HECKOJbKUX MEPEMEHHBIX B IPaJIM€HTHOM
METO/IE:

1) paBEHCTBO HYJIO BEKTOpPa-TPAIUEHTA;

2) pPaBEeHCTBO HYIIO (YHKIUH LEIIH;

3) paBEeHCTBO HYIIO OJHOM M3 YaCTHBIX MPOU3BOTHBIX QYHKIIMHU IICIIH;

4) paBEHCTBO HYJIIO OJHOW U3 HE3aBUCHMBIX MIEPEMEHHBIX.
2.5. HeoGxoaumoe ycinoBue 3kcTpeMyMa QyHKITUH:

1) paBEHCTBO HYIIIO TIEPBOY MPOU3BOTHON QYHKITUH;

2) pPaBEHCTBO HYJIIO BTOPOU MPOU3BOTHON DYHKITUH;

3) TOJOKUTETHHOCTh TIEPBOI MPOU3BOIHON DYHKIIHH;

4) TMOJNOKHUTEIBHOCTh BTOPOM MPOU3BOIHON (QYHKIIMH.
2.6. AcumnToTHUYecKas YCTOMYMBOCTh CHCTEMBI COTJIACHO TpsMoMy MeTtoay JlsmyHoBa
3aIUCHIBAETCS B BUJE!

ov
1 t)>0,—<0;
) v(x,t)> = <
ov
2 1)=0,—=0;
) V)02
ov
3 t)<0,—>0;
) v(x,t)< =

ov
4 ,1)=0,—>0.
) V=02

2.7. Kakoi u3 HWXKCIIPUBCACHHBLIX MCTOJOB ABJIACTCA OJHOMCPHBIM MCTOJIOM ACTCPMHUHHPOBAHHOI'O
IIOHUCKAa.

1) rpaaueHTHBIH METO;

2) MCTO <«3O0JIOTOro CCUCHU,

3) Meroj ciydaiiHbIX HAIIPABJICHUH ¢ 0OpATHBIM IIArOM;

4) TPUHIMIT MAKCUMYMA.
2.8. ypaBHeHI/Ie JIMHENHOr0 00BEKTA IEpBOIo NMopsAaAKa UMECT BU:

1) x=ax+bu;

-
2) x= _[kyzdt;
0

3) y=ax;
4) y=ax’.
2.9. Kimaccuueckas 3a1aya ONTHMU3AIIHH:
1) uMeeT OJMH KPUTEPHI ONTUMAIBHOCTH;
2) WMEeT JIBa KPUTEPHUS ONITUMAIBLHOCTH;
3) MMeeT MHOXKECTBO KPUTEPHEB ONTUMAIILHOCTH;
4) He UMeeT KPUTEPHUEB ONTUMAILHOCTH.



2.10. KoHTyp ajgantanuu B aJaTUBHON CHCTEME YIPaBICHUS NPEIHA3HAYCH IS |
1) KOppeKIHU TapaMeTPOB PEryasTOpa OCHOBHOTO KOHTYpA;
2) ajanTaniy napameTpoB ypaBHEHHs 00BEKTa;
3) ympaBiieHUs1 00BEKTOM;
4) Bo3MYyIlEHHUS HAa OOBEKT yIPaBICHHUS.

Yactp 1. 3aganue Ha ynopsiioueHne 0TBETOB

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

3.1. YcTaHOBHTE COOTBETCTBHE MCXKIY METOAOM M OCHOBHBIM IMOHATHEM METO/JIA:

1) MeTon ckaHUPOBaHUS a) IIar «CeTKu»
2) METO/] CIy4aifHOTO MOUCKa 0) rpagueHTPyHKINU
3) MeTOo1 HAaUCKOPEHNIIETo CIycKa B) MIOCJIEI0BATENBHOCTh CIIyYailHBIX YHCE

3.2. YcTaHOBUTE NPUYUHHO-CIIEICTBEHHYIO CBSI3b!

1) ecmu ' =max vy, [u] <1 a) TO OCHOBHAs 3a/1a4ya yIpaBJIeHUS HE UMEET
) penrenus
2) eciu I’y = min max vy, [u] >1 0) To OCHOBHasl 33/1a4a YIpaBJIECHUS UMEET
v peleHue
3) ecnmu " = max ys[uk ] <1, k=12,..,m B) TO OCHOBHAs 3aja4a yIpaBJICHUS KMEET M
) pemeHuii

3.3. Ycra"oBure crioco0 3agaHus Iara mouckKa

1) MeTO CKAaHUPOBAHUS a) x &) = (0 4 ho )
2) METOJICTy4aifHOTOIIOUCKA 5) s 651) _ 3 ) _ g of
OX
3) MeTOJT HAMCKOPEMIIIETO CITyCKa B) x k) — 5 () L Ay
3.4. Onpenenute CylIHOCTb METOAA
1) moctpoenue obnactu [lapetro a) YIOpsAA0YMBaHUE KPUTEPUEB TI0 BAXXKHOCTU U

HOCTPOEHHE MPOLIeyp MMOCIEA0BATEIbHON
ONTUMU3AIMH CHayaJla TI0 NEPBOMY KpUTEPHIO,
3aTeM 10 BTOPOMY, TPETbEMY U T.[I.

2) nocienoBaTenbHast ONTUMH3AIMS 0) mocTpoeHHE PEIIeHHUs, KOTOPOE HEJb3s

CKaJIIPHBIX KPUTEPHEB YIY4LIUTh OJHOBPEMEHHO I10 BCEM CKaJIIPHBIM
KPUTEPHSIM

3) onTUMH3aIMs HA OCHOBE KOMIIPOMHUCCHBIX B) YCTaHOBJIEHHUE BECOBBIX COOTHOIICHUN

OTHOIIICHUM MCIKAY JIOKAJIbHBIMU KPUTCPUAMU




3.5. YcTaHOBUTE COOTBETCTBUE MEXTy 3a/1aueii v (hOpMOi 3ariucu PyHKIIMOHATA:

1) 3a1a4a ONTUMAIEHOTO OBICTPOACHCTBUS a) J= X(T) —min

2) 3a7a4a ynpaBieHUs] KOHEYHBIM COCTOSTHUEM T
6) J = [F(x,u,t)dt — min

0

3) 3aga4a yrpaBiieHHS 10 MUHAMYMY B) J=T —>min
WHTErpajia

Kpurepuu ouneHkn
[lpu omeHKe pe3ynbTaTOB BBIOJHEHHUS TECTOBBIX 3aJaHUN B paMKaxX JIMCIHILIHHBI
UCIIONb3yeTcs pedTHHroBass cucrema. CoOrjlacHO pEHTHHIOBOM CHCTEME OIEHKa pe3yabTaToB
TeCTUpOBaHUsT GOpPMHUPYET TeKyluii pedtuHr R™. MakcumanbHOe 3HaYeHHE OlleHKH paBHO 10 0.
Tect cunraercst MpoWIEHHBIM, €CITU CTYJCHT ITOJYYHII 32 HETO He MeHee — 6 0.
Kputepuu o1leHKH NpeCTaBICHBI B Ta0JI.

Kpurepuun ouenkn KoimuecTBo 0as10B
Yacts 1. 3aganue ¢ BBIOOPOM HECKOJBKHUX BEPHBIX OTBETOB 0-3
Yacrts II. 3amanue ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA 0-3
Yacts lll. 3amanue Ha ynopsiioueHre OTBETOB 0-4
NTOI'O 0-10
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