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Ilepeuenv komnemenyuii U UHOUKAMOPOE OOCHMUNCCHUS KOMNEMEHUUIL C YKA3ZAHUEM IMAN0E YOPMUPOBAHUSA 68 NPOYeECCe OCEOCHUA OUC-
UUNUHDL
Kommerenmus:

I[IK- 3 Cnoco6eH coCTaBIATh TEXHUYECKOE 3aaHue HA pa3paboTKy aBTOMATU3MPOBAHHON CUCTEMBI YIIPABICHHS TEXHOJIOIHYECKMMH IIPOLECCAMU U €€
OTJICIBHBIX YaCTEH, aBTOPCKUIA HAI30p 32 COOTIOCHUEM YTBEPKACHHBIX MPOCKTHBIX PEIICHUN
WNHaukaTophl TOCTHKEHUS KOMITCTCHIIUH:

[TK-3.1 3naer sTansl pa3pabOTKU TEXHUYECKOTO 3a/IaHUS HAa TPOCKTUPOBAHUE aBTOMATU3UPOBAHHON CUCTEMBI YIIPABJICHHS TEXHOJIOTUICCKUMU
MpoLIecCaMH U €€ 3JIEMEHTOB Ha OCHOBE JICWCTBYIOLINX CTAaHAAPTOB U APYroil HOPMATUBHON JOKYMEHTAIINH;

[1K-3.2 YMeeT coCTaBlIATh TEXHUYECKYIO JTOKYMEHTAIMIO HA MPOCKTUPOBAHKUE CPEJICTB U CHUCTEM aBTOMATHU3AIlMU, KOHTPOJISI, JUATHOCTHKH,
UCIBITAHUH, YIIPABICHUS MPOIECCAMU, KUZHEHHBIM IIMKJIOM IPOAYKIIMH U €€ KaueCTBOM C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHO-
JIOTUM, METOZOB M CPEJICTB MIPOCKTUPOBAHUS;

[1K-3.3 Brnageer cnocoOHOCTBHIO y4acTBOBaTh B pa3pabOTKe MPOEKTHOW M paboueill TEXHUUYECKOH AOKYMEHTAIMH B OOJACTH aBTOMATHU3AINH
TEXHOJIOTUYECKHX MPOIECCOB U IPOU3BOJICTB, OCYIIECTBIISATh AaBTOPCKHUI HA30P 32 COOIIOICHUEM YTBEPKICHHBIX MPOCKTHBIX PEIICHHIA
Komnerenmnus:

[IK- 4 CnocobGen akKyMyJIMpoBaTh OTEYECTBEHHBIH U 3apyOEkKHBIH OIBIT, OCYHMIECTBIATh COOP M aHAIN3 HAYYHO-TEXHMYECKOH HHPOPMALMU IIPH
IPEANPOCKTHOM OOCIIEI0OBAHUH TEXHOJIOTUYECKOTro Ipouecca (00beKTa yInpaBiIeHus), Uil KOTOPOro pa3padaThiBacTCs MPOEKT aBTOMATU3UPOBAHHOMN
CHCTEMBI YIPaBJICHUS TEXHOJIOTHYECKMMHU MPOIIECCaMM, COCTABIIATh OTYET O BBHIMOJIHEHHOM 00cienoBaHuu oobekta aBTromaruzanuul. (I1K-14) cno-
COOHOCTBIO Y4acTBOBATh B pa3padOTKe MEPONPHUSATHH IO MPOSKTUPOBAHHUIO TPOIIECCOB Pa3padOTKU M M3TOTOBICHUS MPOAYKIUH, CPEICTB U CHCTEM
aBTOMaTHU3alluK, KOHTPOJIS, IUArHOCTUKHU, UCTIBITAHUH, yIIpaBlIeHHs IPOU3BOACTBOM, KU3HEHHBIM [IUKJIOM MPOIYKIIUU U €€ KaUeCTBOM, UX BHEIPEHUS
WHankaTopsl JOCTHKEHHUSI KOMIIETECHITHH:

[1K-4.1 3HaeT OCHOBBI KJIaCCU(HKAIIMK U TOMCKA HAYYHO-TEXHUYECKOH M MaTeHTHOH MH(OpPMAaLMU, CHCTEMHOTO aHalln3a, MaTeMaTHYECKOro U
KOMITBIOTEPHOTO MOZEITHUPOBAHUS 00BEKTOB aBTOMATH3AIIMY U YIIPABJICHUS ;

[TK-4.2 YMeeT BBINONHATE pabOTHI IO MOJETUPOBAHUIO TEXHOJIOIMUYECKUX MPOLECCOB, TPOU3BOJICTB, CPEACTB M CUCTEM aBTOMATU3AIlUH, KOH-
TPOJISL, AMATHOCTHKH, UCTIBITAHUN M YIIPABJICHUS MPOLIECCAMH, )KU3HEHHBIM IIHUKJIOM MTPOAYKIIMHU U €€ KaYeCTBOM;

[1K-4.3 Brnageer HaBbIKaMU MPOBEACHUS UCCIIEIOBAHUI aBTOMaTHU3UPYEMOro 00BbEKTa M MOJArOTOBKH TEXHUKO-3KOHOMHUYECKOTr0 00OCHOBAHUS
CO3JIaHMsI aBTOMATH3UPOBAHHON CHUCTEMBI YIIPABICHHS TEXHOJOTHUECKAMH MPOIECCaMU, TOJTOTOBKH 0030pOB, aHHOTAIINH, COCTABICHUST pedepaToB,
HAYYHbIX JOKJIAJ0B, MyOnuKanui, 1 6udnuorpaduu no Hay4HO-HCCIIEJOBATENbCKON paboTe ¢ yueToM TpeOoBaHUN MH(POPMAITMOHHON O€30MTaCHOCTH.

Hnouxamopul Imanwl hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUH DL
oocmudiceHus Jlekuuu Ilpakmuueckue Jlabopamopnole 3ans- | Kypcosoit npoekm | Haumenoeanue oyenounozo
Komnemen- 3anAmu, 1a00pamopHulil mus (paboma) cpedcmea
yuu nPAKMUKym
IK-3.1 Tema 1- Tema 4 He npedycmompenut Jlao. paooma 1 He npedycmompe- | mecmupoeanue, 1ao. paboma,
Hbl Koump. paboma




IIK-3.2 He npeoycmompenut Jlao. paooma 1 He npedycmompe- | mecmupoeanue, 1a6. paboma,
Hbl Koump. paboma
IK-3.3 He npedycmompenut Jlao. paooma 1 He npedycmompe- | mecmupoeanue, n1ao. padoma,
Hbl Koump. paboma
[K-4.1 Tema 3- Tema 4 He npedycmompenui Jlao. paboma 1 He npedycmompe- | mecmupoeanue, 1ad. paboma,
Hbl Koump. paboma
[IK-4.2 He npedycmompenui Jlao. paboma 1 He npedycmompe- | mecmupoganue, 1ad. paboma,
Hbl Konmp. paboma
I1K-4.3 He npedycmompenui Jlao. paboma 1 He npedycmompe- | mecmuposanue, 1a6. paboma,

Hbl

KoHmp. paboma




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyio)

Texyumuii pedTHHT
bamn
Jla6. pabora Nel 30-45
KonrponbHas padora 30-45
TectupoBanue 0-10
NTOI'O 60-100




HlIxana ouenusanus

Mudposoe | Boipa:kenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpaKeHue 0asax: BbIpaKeHue 3a4er
5 87 -100 OtinyHo (3a- | OlIeHKA «OTIMYHOY» BBICTABJISCTCS CTYJICHTY, €CIIH TEOPETHUECKOE COJIEPIKAaHUE KypCa OCBOCHO MOJIHOCTHIO, 0€3 Mpo-
YTEHO) 0€JIOB; MCUEPIIBIBAIOIIE, MTOCICI0BATEILHO, YETKO U JIOTUYSCKU CTPOWHO M3JIaraeT MaTepUa, CBOOOIHO CIPAaBIISICTCS C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHIAMH PUMEHEHHS 3HAHUH; MCIIONB3YET B OTBETE JAOMOIHUTEIHHBIA MaTepHall Bce
MIpeIyCMOTPEHHBIE TPOTPaMMON 3a/JaHMS BBHITOIHEHBI, KAYECTBO MX BBITIOIHEHHUS OIIEHEHO YUCIIOM OaJlToOB, OIM3KUM K
MaKCUMAIbHOMY; aHATH3UPYET NOJYyUYEHHBIE PE3YIbTaThl; MPOSBIISICT CAMOCTOSTENILHOCT IIPH BBHITTOJIHCHUHN 33JIaHUN
4 74 - 86 Xopomio (3a- |OueHKa «XOpOoIIoy» BBICTABISETCS CTYACHTY, €CIM TEOPETHUECKOe CoJepKaHhue Kypca OCBOCHO IMOIHOCTHIO, HEOOXO-
YTEHO) TUMBIE TPAKTUYECKHE KOMIIETEHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIG 3aJlaHHs BBIINIOJIHCHBI, KAYCCTBO HMX BBIIIOJIHCHUS JOCTATOYHO BBICOKOC. CTYI[eHT TBEPAO 3HACT MaTepural,
I'pPaMOTHO U IO CYIIECTBY M3JIAaract €ro, HEC JOIMYyCKas CyIICCTBCHHBLIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 - 73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISECTCS CTYACHTY, €CITH TEOPETHUECKOE COJepKaHKe Kypca OCBOCHO YaCTUYHO,
puTensHO (3a- [HO TpoOesbl He HOCAT CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MPEeTyCMOTPEHHBIX MPOTPaMMOU 3aJaHHid BBITOITHE-
‘ITGHO) HO, HO B HUX UMCIOTCs OHII/I6KI/I, IIpyU OTBETEC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT AOMMYCKACT HCTOYHOCTH, HCAOCTATOYHO
MpaBUIIbHBIC (POPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuara.
2 Hwuxe 60 HeynosnerBo- |OneHka «HEYIOBIETBOPUTEIHHO» BBICTABISICTCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTENbHOW YacTH MPOrPaMMHOTO
PHUTENBHO (He- |MaTepuaa, JOMyCKaeT CYIeCTBEeHHbIE OIIMOKH, HEYBEPEHHO, C OONBIINMHE 3aTPY/IHEHUSMHU BBIMOJHSIET NPAKTHUECKUE
3a4TeHo)  |paboThl, HEOOXOAUMBIE MPAKTHYECKHE KOMIETEHIIMA HEe CPOPMUPOBAHBI, OOJILIIMHCTBO MPEYCMOTPEHHBIX POrpaM-

MOt OGy‘leHI/ISI y‘le6HLIX SaHaHHﬁ HC BBIIIOJIJHCHO, KAYC€CTBO WX BBINIOJTHCHUA OLICHCHO YK CIIOM 6aJ'IJ'IOB, OJIM3KUM K MH-
HUMaJIbHOMY




KpaTkasi xapakTepuCTHKA OLIEHOYHBIX CPe/ICTBA

Nen/m |HammenoBanme ore-|Kpartkas xapakrepuctuka ouenounoro|[Ipencrasnenue
HOYHOTI'O CPEJICTBA  |[CpEICTBa OLIEHOYHOI'0 Cpe.-
cTBa B poHJIE
1 |[KontponwsHas pabota |[CpeacTBO MPOBEpPKH yMEHHMH mpume-|Komruiekt KOH-
HATHh TMOJYYCHHBIC 3HAHUS JJIA pelle- | TPOIbHBIX 3aJaHui
HUS 3a/a4 ONPEIEICHHOIO THIIAa II0|M0 BapuaHTam
TEeME WU pa3felny.
2 |3ammra snabopatop-|{CpeAcTBO, TMO3BOJSIONIEE OLEHUTH|eMbl J1abopaTop-
HO paboThI YMEHUE WU BIAJIEHUE O0Yy4arolerocs | HbIX pador.
U3Jarath CyTh IOCTaBJICHHOW 3a/ayw,
CaMOCTOSITEIbHO ~ NPUMEHSTh  CTaH-
JAapTHBIE METOJIbI TOCTABJICHHOM 3a/1a-
gyl ¢ MCIIOJB30BAaHUEM UMEIONIIENCS
nabopatopHoi 0a3bl, MPOBOJAUTH aHA-
JU3 MOJIYyYEHHOTO pe3ysbTara padoThl.
MoskeT BBITIOTHATHCS B WHIAHBUIY-
QIBHOM TOPSAKE WU TPYIIoN 00y-
YArOIINXCS.
3 |Tecr Cucrema craHgapTU3MpPOBaHHBIX 3a-|MOHL  TECTOBBIX

JaHuH, TO3BOJISIONIAs aBTOMATH3HPO-
BaTh MpPOIENypy H3MEPEHUs YPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

3aJlaHui ISl TIpo-
BEJICHUS HTOI'OBO-
ro TECTUPOBAHUSA
10 TUCIUILINHE




MunucTepcTBO Hayku U Bbiciiero oopaszoBanus Poccuiickoit denepannu
HuxHexkaMCKkuii XMMUKO-TEXHOJIOTMYECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxynremem Unpopmayuonnuvlx mexnoao2uil
Kageopa HUnpopmauuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aius TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIECKIX POIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

VYyeOHbIM TUTAHOM MO HampapieHU0 nmoarotoBku 15.03.04 ABromaTu3auusi TEXHOJOTHYE-
CKHX MPOIIECCOB M MPOU3BOJICTB JI O0YYAIOIIMXCS MPEAYCMOTPEHO MPOBEICHUE TaO0PATOPHBIX 3a-
HATUN 110 AUCHUIUIMHE «ONTUMANIbHBIC U Al TUBHBIE CUCTEMbI YIIPABICHUS».

JlaGopaTopHbIe 3aHATHS MO AUCHUIUIMHE MMPOBOAATCS B YUeOHBIX Jlaboparopusix kadeapsl 6e3
HCTIOJIb30BAHUS CHENUAIILHOTO 000pyI0BaHHUS.

enbs mpoBeneHus: 1abOpaTOPHBIX PadOT - MPAKTUYECKOE OCBOEHHE TEOPETUUYECKUX MOJIOKEHUMN
JICKIIMOHHOTO MaTepuaa, a Tak)ke BhIpad0TKa CTYJACHTaMU OMPEeIEHHBIX YMEHUN 1 HABBIKOB

KommniiekT 1a6oparopHbix padoT
110 AUCIOUIIJIINHE «OrrTuMainpHele U AIAlITUBHBIC CUCTCMBI YITPABJICHU

JlaGopaTopHas padora Nel
Tema «VccnenoBanue aganTUBHON CUCTEMBI YIIPABICHUS KYOOM PEKTU(UKAIIMOHHONW KOJIOHHBI.
3aganue:
[To u3MepeHHOMY 3HAYEHMIO OTKJIOHEHMs X, M 3a/laHHOMY 3HAU€HHUIO BPEMEHU peryiaupoBaHus I’
(Tabmuna 3) B COOTBETCTBUM C BAPUAHTOM 33JIaHUSI HEOOXOIUMO:
1. OnpenenuTs 3aKOH yHpaBleHHUs U, W KO3()UIMEHT mponopuuoHaNbHOCTH b KOHTYypa ajanra-

MU, o0ecrevnBaroIIre BBIOIHEHNE MOKa3aTele KauecTBa ¥; U Y, U TpeOOBaHUS yCTOMUMBOCTH
rpouecca.

2. TocTpouts rpadMKu MEPEeXOTHBIX MpomeccoB X(1), u,(t).

3.PaccunTarh 3HAUEHHs [TOKA3aTelleil KauecTBa ¥, U ), P 3aJaHHBIX B Tabiuie 3 3HaueHusax A, u
A,.

Hcxoanbie naHHbIE JJIA BHINOJTHEHHUA J1a00PaATOPHOIi padoThI

Tabnuna 3. BapuaHTel 3a1aHuil.

Bapuant +x0, M T,u A, -10? A,-10! v, -? v, - ? b -? u, -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 | 003 | 10 | 12 | 12 | | |

4. OTpa3uTh pe3yNbTaThl B 1a0OPAaTOPHOM OTYETE.

Kputepuu onenkn: MakcumMaibHOE KOJHYECTBO 0AJLIOB, KOTOPOE MOXHO TOJIYYHTh 3a Jlaboparop-
HyI0 padoty 45 6, a MunumansHoe- 30 6.



MunucTepcTBO Hayku U Bbiciiero oopaszoBanus Poccuiickoit denepanmu
HuxHexkaMcKkuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET»

Daxynemem Undopmayuonnvlx mexnoao2uil
Kagpeopa HUnpopmauuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3alus TEXHOJOTMYECKHUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIESCKUX POIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI
1o AuctuIuinHe «ONTUMAaIbHBIE U aIalITUBHBIE CUCTEMBI YIIPABIICHHUS»

(
3ananmue L.
W3y4unTh TeOpEeTUUECKH MaTepHual 1 MPUBECTH MOAPOOHbBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
OmnpeneneHue 1 KIacCH(PUKAIUS aallTUBHBIX CUCTEM.
CrpykTypa anropuTtMa aJanTUBHOIO YIIPABJICHHUS.
[TocTanoBKa 3a/1aun aJaITUBHOTO YIIPABJICHHUS.
MeTtoabl, UCIIOJIB3yeMBbI€ JUIsl CAHTE3a aJallTUBHBIX CUCTEM YIIPaBJICHUSI.
CucTeMbl SKCTPEMATILHOTO perynupoBanus. CTpyKTypa CUCTEMBI.
ANTOPUTMBI TIOUCKA PKCTPEMyMa YHUMOJAJIbHOU (PYHKIHMU B CHCTEMax 3KCTPEMajbHOTO pery-
JUPOBAHUSL.
7. AjanTUBHBIE CUCTEMBbI C 3TaJJOHHON MOJIENBIO.
8.  YcroilunBOCTh aanTUBHBIX CUCTEM yrpaieHus. [Ipsmoil meron JlsmyHoBa.
9. CuHTE3 JMHEWHBIX aJANTUBHBIX CHUCTEM YIPABICHHUS METOJOM JMHAMHYECKOTO IMPOrpaMMHUpPO-
BaHUs U (yHKIMi JamyHoBa.
10. ITocTaHoBKa 3aauul CUHTE3a aJIalITUBHON CUCTEMBI YIIPaBICHUS JTUHEHHBIM IIPOLIECCOM MIEPBOTO
MOpsI/IKa.
3ananmnell.
CuHTe3 peryisiTopa OCHOBHOTO KOHTYpa yIpaBlIeHUs] B COOTBETCTBHH C BAPUAHTOM 3a/IaHMS.
1. Onpenenuth 3aKOH ympaBieHUs U KOA(DGUIUEHT MPOMOPLUHUOHAIBHOCTH PETYIsSTOpa OCHOBHOTO
KOHTypa aJIaliTUBHOI CHCTEMBbI YIpaBJICHUs, OOECIEeYMBAIONINX YCTOWYMBOCTH IMpoliecca MpH

A=1107, A =1.

Tabnuna 1. BapuaHTel 3a1anuil.

AN

VYpaBHenus npouecca. Bee mapameTpsl npoliecca U3BECTHBI. 3alaHHOE 3HAUEHUE
Bosmymienns Ha OV OTCyTCTBYIOT Bapant X0
x=3x-0,3125u 1 +0,05
x=3x-0,35u 2 +0,1
x=3x-0,4125u 3 +0,15
% =3x-0,5u 4 +0,2
xX= 3x+0,3125u 5 :|:0,05
x=3x+0,35u 6 +0,1
Xx=3x+0,4125u 7 +0,15
% =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

2. IlocTpouTs KpHBBIE NEPEXOAHOTO IIpoIEcca X, (t) U yIpaBJICHUS U, (t) , IpY 33JaHHOM OTKJIOHE-
HHMH Ha4YaJbHbIX YCIOBUH X, .
3. Onpenenuts BpeMs IEpexoHOrO npouecca T U3 ycIoBUs x(T) =0,05x,.

3aganuelll.

ANTOpPUTM CHUHTE3a KOHTYpPA aJanTalyu

[Tpu sxcrmyatanu OY B yCIIOBHSIX JEHCTBYIOUIMX BO3MYILEHHUH MapaMeTpbl 00BbEKTa U OCHOBHOTO
KOHTYpa yIpaBlleHUs] MeHsI0TcA. MaeHTudukanys napaMeTpoB Mpolecca U afanTtainus HacTpoeK pe-
TYJISATOpa MPOBOJUTCA IO M3MEPEHHBIM 3HAYCHHUAM (YHKIMU COCTOSHHUS OOBEKTa, oOecrednBast
YCTOMYMBOCTb CUCTEMBI YIIPABJIICHHS U BBIIIOJHEHUE OTPAaHUYEHUN Ha I10KA3aTeIu Ka4eCTBa.

[Tpu Bo3MyiieHun Ha OY u3MeHATCA napaMeTpbl YpaBHEHUs COCTOSIHUSA (a U D) U, COOTBETCTBEHHO,
MEHSIETCsl yIpaBiIeHHe U K03 (HUIMEHT IPONOPLUOHATBHOCTH PETYIIATOpPA.

BBenem mapaMeTp aganTtanuy CUCTEMBbl YIPABICHUS M U IIPUMEM 3aKOH YNpaBIEHUs u =—kx, rie

k=mJAt A .

1. Ilo HU3MEPCHHOMY 3HAYCHHUIO OTKJIIOHCHUA X0 HalTH mapamMeTp agalTanuu m:
xom® =24, (mby[A, /A ~a) ;
xom® =24, (mby[A, /A ~a)=0.

[ToncraBuM B ypaBHEHUE 3HAaYEHUE b:

3+T,a
xom’ =2A | —=2—m —a|=0;
A A AT VA /A

T
x§m2—2A1(3+T 0a—a]:O;

0

mz:%[%ToCl_aj.

5T
m:i 2A1(3+76a—a].
Xo I,
Tabnuna 2. BapuaHTel 3a1aHuil.
| Usmepen- Ypasrerne | llapamerper Tapa- TToka3aTenu KauecTBa
= COCTOSIHHS MOJIENIN B Ynpasie-
S | Hocol- mpoliecca Ipu | ypaBHEHHH MeTP HUeE TIpo-
§ [IOHCHHE | g osmymenmn | mocne agan- | 27onta” eccoM g (l% g (1%2
X0 Ha OY Tanuu b, a i mn l
1 0,05 x=3x—bu
2 0,1 x=3x—-bu 0 =m ix
3 0,15 x=3x—bu 0 1
4 0,2 x=3x—bu
5 0,05 x=3x+bu
6 0,1 x=3x+bu b= —m ﬁx
7 0,15 x=3x+bu 0
8 0,2 x=3x+bu
o} 0,05 x=ax+0,2u
10 0,1 x=ax+0,3u _ 2amx
11| 015 X =ax+0,4u o=,
12 0,2 x=ax+0,5u




B BapuanTtax 3amanus 9-12 He0OX0aUMO HAWTH MapaMeTp MOJCIN a W aJanTaiiu m TPH yIpasie-
2amx

HUM y, =— AHAJIOTUYHO CHOCO6y H3JI0KEHHOMY BBIIIIC.

2. 3anucarh 3aKOH YNPABJICHHUS B aJallTUBHON CHCTEME U MOJYYUTh KOI(D(OUIIMEHT yCUIICHUS pery-
JATOpA.

3. IlocTpouTh nepexoaHbIe MPOLECCHl B CUCTEME YIPABICHUS X, (t) , Uy (t) U CPaBHUTH UX C IPO-

1eccaMu B cucteme 0e3 BO3MYIICHHA.

Kpurepum oueHku

[Ipu onieHKe pe3yabTaTOB BBHIOIHEHUS KOHTPOJIbHOU paboThl B pamkax b1.B.14 «Ontumans-
HBIC U a/IalITUBHBIC CUCTEMBI YIIPABIECHUS» UCIIOJIb3YETCs PEUTUHIOBAsI CUCTEMA.

CornacHo peHTHHIOBOH CHCTEME OIICHKAa pPe3yJbTaTOB BBHIMOJIHEHUS KOHTPOJIHHON PabOTHI
dopmupyeT Texkymuid pedTuHr R ™. MakcuManbHOE 3HaUCHUE OIICHKU KOHTPOJIBHON paboThl paBHO
45 6. KoHnTposbHOH paboTa cUMTAeTCs CAAHHOM, €CIM CTYACHT MOJIy4ril 3a Hee He meHee — 30 6.
Kputepuu onieHkH npeacrapieHsl B Ta0JI.

Kpurtepuu onenku KosmuecTBo 6a/110B
KoppekTHoCTh peanu3aniiy METOIMKH pacueTa 5-9
KoppekTHOCTB cOoCTaBlIeHNs] ypaBHEHUM 5-8
[TpaBUIBHOCTH AITOPUTMA pacyera, OJI0K-cXeMa pacueTa 5-8
ITporpamMMHas peanuzanus alropuTMoB 5-8
Odopmienue otyera 5-6
CBOEBPEMEHHOCTb CJIa4l KOHTPOJIBHOU PabOTHI 5-6
NTOTI'O 30-45




MunucTepcTBO Hayku U Bbiciiero oopaszoBanus Poccuiickoit denepannu
HuxHexkaMCKkuii XMMUKO-TEXHOJIOTMYECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBHBIN UCCIIEOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynremem Unpopmayuonnuvlx mexnoao2uil
Kageopa HUnpopmauuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aius TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOIOTHIECKHIX IPOIIECCOB U IPOU3BOJICTB (110 OTPACISAM)

no qucuuiuinie b1.B.14 «OntumanbHble U aJallTUBHBIE CUCTEMBI YIIPABICHUS

KoMiuiekT TecToBBIX 3a1aHMii
BapuanT Nel

Yacts 1. 3a1anue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’Zpea]lOJfC’eHHle 8Apuarmoe omeemoes ebléepume HECKOJIbKO 6EPHbLX.

1.1. Kakue 3 HHKENpUBEACHHBIX JEHCTBUN SABJISIFOTCS OCHOBHBIMH dTallaMU MPUHATHS PEIICHUM:
1) ompeneneHue eI PEIICHUS;
2) ormpeneneHre BO3MOXKHBIX BAPUAHTOB PELICHUSI TPOOIIEMBI;
3) ompeneneHre BO3MOKHBIX UCXOJI0B KaXKJIOTO PEIICHNUS;
4) onTuMH3aLMs CKAJIIPHBIX KPUTEPUEB MOCJIE BBEACHUS JUISl HUX IPUOPUTETOB;
5) BBIOOp HAWIYYIIETO PEUICHHS Ha OCHOBE MOCTABICHHOM IEJTH.
1.2. Ykaxure Kakue U3 NpeACcTaBICHHBIX CUCTEM OTHOCATCS K aJalTUBHBIM CUCTEMaM YIIPaBJICHMUS:
1) camoopranusyromuecs;
2) CIOXHBIC;
3) camoHacTpauBaroLIUECs;
4) TOJOHOMHEIE;
5) HETOJIOHOMHEIE.
1.3. Ykaxure, Kakue U3 MPEICTaBICHHBIX 3a/1a4 OTHOCSTCS K MHOTOKPUTEPUAIBHBIM 3aJjauaM Teo-
pUU IPUHATHUS PEILICHUI:
1) 3amaga cmHTE3a CI0KHBIX TCXHUUYECKHUX CHUCTEM;
2) ocHOBHas 3aj7aya yIpaBJICHHUS;
3) onTuMH3AIMOHHAS 33]1a4a;
4) 3ajauya BEKTOPHOUN ONTHUMH3ALINY;
5) 3amaua pacuera Bapuanuu (QyHKIIMOHAA.
1.4. DxBHUBaJICHTHOE MTpeoOpa3oBaHue OCHOBHOM 3aJjauu YIpaBJIeHUs MPEroaraer:
1) BBeneHue 6e3pa3MepHBIX (PYHKIIMOHAIOB;
2) pacuet ¢pyHkuu ['aMunbToHa;
3) moCTpoeHHEe CTpaTeTuy YIpaBJIeHNUS;
4) momydeHHe OJHOCTOPOHHHUX OTpaHMUYEHUN Ha (DYHKIIMOHAIIBI,
5) cocraBienue pyHkuuu Jlarpanxa.
1.5. 3apaya anropuTma afanTavu CBOJUTCA K:
1) nHactpoiike K03 pHIeHTa PETYaATOPA;
2) yCTpaHEHUIO PACCOTTIACOBAHUS MEXKAY MOAEIBIO M 0OBEKTOM YIIPaBICHHUS;
3) pacuery BXOAHBIX ITapaMeTPOB OOBEKTA;
4) omnpeneneHHIo SKcTpeMyMa (QyHKIINH;



5)

pacuery rpagueHTa QyHKINH.

1.6. [lepeuncnure METOABI HETUHEHHOTO TPOTPAMMHUPOBAHMS:

1)
2)
3)
4)
5)

T'paAuCHTHBIC MCTO/bI;

CUMILIEKCHBIN METOJ;

METO/BI CIIy4alHOTO IIOUCKA;

0e3rpalueHTHbIE METOABI IETEPMUHUPOBAHHOTO IOUCKA;
MCTOJbl BApUAITUOHHOT'O UCHUCIICHHA.

1.7. llenb amanTUBHOTO YIPABJIEHUS 3aMMCHIBACTCS B BUJE OTPAaHUYCHUN Ha OTKJIIOHEHHE ITOKa3aTe-
JIel KadyecTna:

1)
2)

3)
4)
5)

y<A;
JthSA;
0

x =Kky;
X=y+u;

X=y—u.

1.8. Kakue u3 npuBeeHHbIX METOJOB HEJIMHEHHOTO IPOrpaMMHUPOBAHNS OCHOBaHbI HA pacyeTe rpa-
JMEeHTa QYHKLUU:

1)
2)
3)
4)
5)

METO/I CIIy4aHOTO ITOMCKA;

TpaJueHTHBIA METOJ;

METO/1 CKAHUPOBAHUS;

METO/]l HAICKOPEHIIIETO CITyCKa;

MCTO/J] CKAHUPOBAHUA C ICPECMCHHBIM IIIaroM.

19.B 3aJladax TUHAMHWYCCKOI'O IIpOrpaMMHUpOBaHHA 00BEKTOM HCCICOOBAHUA ABJIAIOTCA:

1y

2)
3)
4)
5)

MHOT'OCTaIUMHBII MIPOLIECCH], B KAYECTBE CTAUN KOTOPBIX paCCMaTPUBAIOTCS OTAEJIbHBIC all-
naparsl;

OJIHOCTaJUIHBIE IPOLECCHI;

CJIOXHBIE CUCTEMBI;

MHOT'OCTaIMHHBII MPOLECCHI, B KAYECTBE CTaJMM KOTOPBIX BBICTYNAKOT BPEMEHHBIE OTPE3KU;
IIPOCTBIE CUCTEMBI.

1.10. HazoBuTte MeTOAbI CHHTE3A aTalITUBHBIX CHCTEM:

1)
2)
3)
4)
5)

METOJI UHBaPUAHTHOCTH;

METO/1 MOJAJIBHOTO YIIPABIICHNUS;
ONTUMAJIbHBIA CUHTE3;

METO/1 IMHEWHOIO TPOTrPaMMHUPOBAHUS;
BAapUALlMOHHOE UCUHCIICHUE.

Yactsp I1. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

W3 nipeinoKeHHBIX BAPUAHTOB OTBETOB BEIOEPHUTE TOJILKO OJIMH BEPHBIN BapHaHT.

2.1. Kiaccryeckas 3aa4a ONTUMH3AIIAN:

1)
2)
3)
4)

HUMECT OJJUH KpI/ITepI/Iﬁ OIITUMAJIBbHOCTH,

HMECT ABA KPUTCPUA OIITUMAIIBHOCTH,

HMECT MHOKECTBO KPUTCPUCB ONITUMAJIBHOCTH,
HE UMCCT KPUTCPHUEB ONITUMAJIBHOCTH.

2.2. I[J'IH CHUHTEC3a AJITOPUTMOB aJallTallu UCTIOJIb3YIOTCSA METOAbI:

1)
2)
3)
4)

rpaJueHTHbIE;

Ha npuMeHeHue Gpynkum JIsmyHosa;
METO/Ibl KOPPETALHH;

CUMIUIEKCHBIN METOJ,.

2.3. @ynknus JlsmyHoBa uMeeT BUL:



) v=v(x,t);
2) ZM x,u)

3) —lexj ox

oHdr OHdx OHdu
——

ondt ox dt | ou dt
2.4. YcinoBue yCTOMYMBOCTH HEJIMHEHHBIX CUCTEM YIIpaBJIEHUs COIVIacHO Metoxy JlsmyHoBa nmeer
BHL:

4)

1) V(x,t)>0,%<0;
2) V(X,t):O,%=O;
3) V(X,t)<0,%>0;
4) V(x,t)zO,%>O.

2.5. Monaysb rpajgueHTa GYHKIUU ONPEICIISeTCs C TOMOIIbIO BBIPAYKCHHS:
of Y (of Y of )’
1) — | || FFH|—
0X, 0X, oXx,
2) af b af 9y af ;
ox, 0x, O0X,
3) f(xo +AX,y, +Ay)—f(x0’y0);

4) x© _e
Ox

ilx=x°
2.6. Kakoil U3 HUKENPUBEAEHHBIX METO/0B SBJISIETCSI OJHOMEPHBIM METOJIOM JIETEPMUHHPOBAHHOIO
TTOMCKa:

1) rpaaueHTHBIN METOx;

2) METOJ «30JI0TOTO CEYCHHUS,

3) MeToA ciay4yailHBIX HANpaBICHU ¢ OOPATHBIM ILIArOM;

4) TpUHLIKI MaKCHMyMa.

2.7. ®ynkuus Jlarpanka npy HAIMYUU M YPaBHEHUH CBA3M UMEET BUJ:

1 f, +le .

2) Zkifi(x,u);
i=1
3) f, +M;

4) icixi (T)

2.8. TunuyHOU 3a1a4el TMHENHOTO IPOrPAMMUPOBAHHUSI SIBISETCS:
1) 3amaya moucka 3KCTpeMyMa HETMHEWHOW (DyHKIINH;
2) 3ajaua Ha YCJIOBHBII 3KCTpEMYM;
3) TpaHcHoOpTHas 3a4a4a;
4) BapualMOHHAs 3a/1a4a.
2.9. Naiite onpeneneHue GyHKIHOHATIA



1) QyHKIMOHAI — 3TO MEepeMeHHas BeIMYMHA, KOTOpasi 3aBUCHT OT BbIOOpa QyHKIMU (MM KpU-

BOK);

2) (yHKIHOHAI — 3TO NOCTOSIHHAS BEJTMYMHA;
3) dyHKIMOHAT — 3TO (YHKIIUS,
4) (QyHKIMOHAT — 3TO HE3aBUCHMAasl IEPEMEHHAsI BEJIMYHHA.
2.10. YpaBHEHHE MaTepHAIbLHOTO OajaHca B OTKJIOHEHHS OT CTAllMOHAPHOTO COCTOSHHA JUII KyOa

KOJIOHHBI UMECCT BHU:

1) Bﬁ:V;
dt
2 B _ah v
dt
dt
dh

4) —=ah +bu.
dt

Yacts III. 3aganue HA yHopsiioueHNe OTBETOB

Yemanosume coomeemcmeue Meofcdy PA3PO3HERHbIMU YaACMAMU ymsep:)fcdeﬂu}z

3.1. YcTaHOBHTE COOTBETCTBUE MCKAY HAMMCHOBAHUCM 3a1a4 U Tpe6OBaHI/IHM, MNpCAbABIIACMBIM K

KPUTEPUSIM:

1) ocHOBHAas3a1auayIpaBiICHUS a) He00X0/IMMO MaKCUMHU3UPOBATh (MUHUMHU3UPOBATh) 3HAUCHUE

T'0 KpUTEPHUS

2) onTUMH3aLMOHHAsA3a1a4a

0) Heo0X0IMMO MaKCUMU3UPOBATh (MUHUMU3HPOBATh) 3HAUE-
HUE HECKOJIBKUX KPUTEPUS

3) 3a71a9aBEeKTOPHOMONTHMH3AIMH | B) HEOOXOIUMO 00SCIICUNTh OTPAHUYCHHU S, HAKIIabIBaeMbIC Ha

KpUTCPUHU, B BUAC HCPABCHCTB

3.2. YcTaHOBHUTE MPUUMHHO-CJIEICTBEHHYIO CBSI3b:

1) ecu T’ =max y_[u]<1

a) TO OCHOBHaAsA 3aJiavya YIIpaBJICHUA HE UMCCT peC-
MICHUA

2) eciu I, = min max v, [u]>1

6) TO OCHOBHAaA 3aJiava YIIPaBJICHUA UMECT PCHICHUC

3) ecmu I' = max Y, [u . ] <1, k=12,...m B) TO OCHOBHAs 3a/1aua yIpaBJICHUS UMEET m perie-
S (v

HHUN

3.3. YcTaHOBUTE COOTBETCTBHE MCKAY pE3YyJIbTATOM U HCO6XOI[I/IMBIMI/I, A0CTATOYHBIMU YCIIOBUSIMU:

1) sxcTpemyMp yHKIUU a) paBEHCTBO HYJIIO NIEPBOM MPOU3BOIHON (PYHKIINU, BTOpAsk IPOU3-
BOJHAsI OTpULIATEIbHA
2) MakcUMyMQ YHKIIUU 0) paBeHCTBO HYJIIO IEPBON MPOU3BOIHON (DYHKIIMU

3) MUHUMYM} YHKITIH

B) PaBEHCTBO HYIIIO MEPBOM MPOU3BOJHON (PYHKIIUH, BTOpAs MPOU3-
BOJHASI MTOJIOKUTEIbHA

3.4. YcTaHOBUTE COOTBETCTBUE MEKTY METOJIOM U OCHOBHBIM MOHSITHUEM METOJA!

1) MeToacKaHUPOBAHUS

a) mar «CETKH»

2) MeTOJICITy4aifHOrOMOMCKa

0) rpagueHTPYHKINH

3) MCTOHHaHCKOPCﬁmeFOCHYCKa B) HOCJ'ICIIOBaTCJIBHOCTBCHy‘I&ﬁHBIX‘-IPICGJ'I

3.5. YcTaHOBHTE COOTBETCTBUE MEXKY ONPEICICHUEM U MaTeMaTUYECKOM (opMoii 3anucu:




1) kpurepuit a) &y, 00X F A, Xy Ay, X, =by
2) OrpaHN4EHHETUIIAPABEHCTBO 0) a, X, +a,X, +...+a,,x, <b,
3) orpaHMYEHUETUIIAHEPABEHCTBO o
B) R = Zc.x.
1)
j=
Bapuant Ne2

Yacts 1. 3aganne ¢ BLIOOPOM HECKOJLKHX BEPHbIX OTBETOB

U3 npeonosicennvix 6apuanmos omeemos ebloepume HecKoaIbKO 6EPHbIX.
1.1. Ykaxure ogHOMEpHBIE METOJbl IETEPMHUHHPOBAHHOIO IIOMCKA B 3aJadax HEIMHEHMHOIO Ipo-
rpaMMHUPOBAHUS:

1)
2)
3)
4)
5)

CHMILIICKCHBIN METOM,

METOJ <«30JIOTOI'0 CCUCHU),

METOL CJ'Iy‘IEIfIHbIX HaHpaBHeHI/Iﬁ C O6paTHBIM ararom,
IMPUHIMUIT MAKCUMYyMa:

METO/ JIOKAJIN3alluH SKCTpEMyMa.

1.2. Ykaxxure HEOOXOMMOE U JOCTATOUYHOE YCIOBUS MaKCUMyMa (PYHKIIUU:

1)
2)
3)
4)
5)

MOJIOKUTENBHOE 3HAUEHHUE MEPBOM MPOU3BOIHOM B TOUKE SKCTPEMYMA;
PABEHCTBO HYJIIO NIEPBOI MPOU3BOAHON (QYHKIIMH B TOUKE IKCTPEMYMA;
PaBEHCTBO HYJIIO BTOPO MPOU3BOJHON (DYHKIUY;

M0JIO’KUTEIBHOE 3HAYEHHE BTOPOM IPOU3BOAHON B TOUKE IKCTPEMYMa;
OTPULIATEJILHOE 3HAYEHNE BTOPOU MPOU3BOJHOM B TOUKE SKCTPEMYMa.

1.3. Kputepnii onTHManbHOCTH BBIPAKAIOT B BUIE SKOHOMHUYECKOW 3((EKTUBHOCTH, OIIEHKY KOTO-
pOi MPOU3BOJAT € YUETOM CIEIYIOIUX (PaKTOPOB:

1)
2)
3)
4)
5)

MMPONU3BOAUTCIIBHOCTD,

00bEM KaITUTAIOBIIOKCHHIA,

peHTa0eNbHOCTD;

KaueCTBEHHBIE TIOKA3aTENN BHITYCKAEMOM MPOAYKIIUH;
OKCIUTYaTaIl[HOHHBIC 3aTPaThlI.

1.4. Jlns onpenenenus Touek skcrpeMyma GyHkimu f(x )Heo6x01umo:

1y
2)
3)

4)
5)

COCTaBHTH MPOM3BOAHYIO '(x);

COCTaBUTb CUCTEMY COIIPSKEHHBIX (PyHKIIMIA;

HaliTh 3HadeHus X', Opu KOTOpeix f'(x) obpamaercss B Hyib, T.e. PCLINTb ypaBHEHHE
f'(x)=0;

paccuuTaTh MHOXKUTENN Jlarpanxa;

HCCIIeI0BATh H3MeHeHHe 3Haka f'(x ).

1.5. DkerpeMyM (QyHKIIMH MOKET TOCTUTaThCS B TOUKAX:

1)
2)
3)
4)
5)

B KOTOPBIX IepBast MPoU3BoIHAs (YHKIIUU 00paIaeTcsl B HYIb;

B KOTOPBIX IepBasi MPOU3BOHAS (PYHKIIMU OTPHULIATENIbHA,;

B KOTOPBIX IepBas MPOU3BoHAs GYHKIIUH MMOJTO0KHUTENIbHA;

B KOTOPBIX TepBasi MPOU3BOHAs (PYHKIIMU HE CYIIECTBYET;

B KOTOPBIX MepBas Mpou3BoIHas GyHKIIMHN oOpataercs B 06CKOHEYHOCTb.

1.6. K MeTroaam ciiy4ailHOro moucka OTHOCSATCS:

1)
2)
3)
4)
5)

METO/1 CIIy4alHbIX HAIIPABJICHMIA;

METOJI CKAHUPOBAHUS;

METO/] «CJIETIOr0» IMOUCKA;

METOJI HAUCKOPEUILIETO CITYCKa, e
METO/I JIOKAJIU3aluu SKCTPEMYyMA.




1.7. K meTonaMm n€TEpMHUHUPOBAHHOTO IIOUCKA OTHOCSATCS:
1) meton ciy4allHBIX HaIllpaBIICHUN;
2) MeToja CKaHUPOBAHUS;
3) METOJ «30JI0TOI'0 CEUCHHS,
4) MeToJ HaMCKOpEHILEro CIycka;
5) MeToJ JOKAJIU3alHUH SKCTPEMYyMa.
1.8. CiocoOb! moay4eHMs CIydyalHbIX YUCENT:
1) BBIOOpKaA UX U3 CHELMATBHBIX TaOJIHII,
2) pyd4HbIE CIIOCOOBI,
3) METOJ «30JI0TOI'0 CEUCHHS,
4) MarpuyHbIe CIIOCOOBI;
5) mporpamMMHBIE CIIOCOOBI.
1.9. 3agaua Ha yCIIOBHBIN 3KCTPEMYM:
1) umeeT ypaBHEHHUS CBSI3U,
2) He UMeeT ypaBHEHUS CBS3H;
3) He uMeeT 1eNeBY0 G YHKIIHIO;
4) WMeeT OrpaHUYCHHUS HAa HE3aBUCHUMBIE TIEPEMEHHBIC;
5) wumeer 1eneByro (GyHKIHUIO.
1.10. Kakum 006pa3oM BO3MOKHO BBIYUCIICHUE BapHaluy (yHKIIMOHAJIA!
1) c moMOIIBIO0 MPOU3BOIHBIX MOJIBIHTETPATBHBIX (GYHKIHH (YHKIIHMOHAA;
2) ¢ moMomIb MOAYIS (PYHKIIHH;
3) c¢ nmomoIbio paznoxkenus B psa Teinopa;
4) c noMolbo onepauuii JorapupMUpOBaHUS;
5) c nomoukto pyHkuuu ['amMunabTOHA.

Yacts II. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

7] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOZIbKO OAUH BeprIﬁ BapwuaHT.

2.1. B ocHOBE TMHAMUYECKOTO MPOTrPAMMHUPOBAHMSI UCIIONIB3YETCS:

1) mpuHnun ontumansHOCTH bemiMana;

2) NpUHLMI MaKCUMYyMa;

3) ypaBHeHHe Diiepa;

4) CHUMIIJIEKCHBIA METOI,.
2.2. Marematuueckasi (opMyJIupOBKa MPUHLKIA ONTUMAJIbHOCTU MAJIi HENPEPBHIBHBIX IPOIECCOB
UMEET BUJL:

ov 2 Ov
I) ——=min| ) —f +W|;
) dt u Z@xl !

N
2) Ry= Zri (x(i_l),u(i));
i=l

3) fN(x(O))z max {rl (X(O),u(l))+ iy, [(p(l)(x(o),u(l))]};

uWeu

4) uy, = (ug),ugz),...,ugN)).
2.3. Heo6xoaumoe ycinoBue skcTpeMyMa G yHKIUH:

1) paBeHCTBO HYIIIO NEPBOIl MPOU3BOAHOMN PYHKINHM;

2) PpaBEHCTBO HYIIO BTOPOW MPOU3BOIHON (PYHKIINU;

3) MOJOXKUTETHHOCTH MEPBOM MPOU3BOAHON PYHKINHM;

4) TOJOXKUTETHFHOCTH BTOPOH TPOU3BOAHON (DYHKITHH.
2.4. MunuMyM (QyHKIMOHAIA COTJIACHO METOJy TMHAMHYECKOrO MPOrpaMMUPOBAaHUSI COOTBETCTBY-
eT:

1) pemenuto ypaBHeHUs bennmana;



2) muHEMyMY QyHKIuu Jlarpanxka;

3) makcumymy GyHKIHMH ["aMuIbTOHA;

4) makcumymy QyHKuuu Jlarpanxa.
2.5. AcumnToruyeckas yCTOWYMBOCTb CUCTEMBI COIJIACHO MpsIMOMY MeTony JIdmyHoBa 3anuchiBaeT-
csl B BUJIE:

ov
4 ,t)=0,—>0.
) v(x,t) 8t>

2.6. YpaBHeHHE TMHEHHOTO 0O0OBEKTA IEPBOTO MOPSIIKA UMEET BU/I;
1) Xx=ax+bu;

T
2)k=pq%u
0

3) y=ax;
4) y=ax".
2.7. Kontyp agantanuu B aIalTUBHON CHUCTEME yIpaBICHUS MpeaHa3HAUYCH JIf:
1) Koppekuuu napameTpoB peryisiTopa OCHOBHOTO KOHTYPA;
2) ajamnTanuu mapaMeTpoB ypaBHEHUS O0BEKTA;
3) ymnpaBieHUs 00BEKTOM;
4) BO3MyIEHUS HA OOBEKT YIPaBICHUS.
2.8. [Ipenmy1iiecTBO METOa HAMCKOPEHIIIETO CITyCKa B CPABHEHUU C TPATUEHTHBIM METOJIOM:
1) moBBIIAET TOYHOCTH ITOMCKA;
2) cokpaimaet 00beM BBIUUCICHUI;
3) ucKiI0YaeT HeOOXOAMMOCTh paciyeTa YacTHBIX MPOU3BOIHBIX IIENIEBOM (PYHKIINH;
4) TO3BOJIAET MOJYYUTh PEIICHUE 3a/1auu 0€3 UCTIOIb30BAHUS IPAIUCHTA (DYHKITHH.
2.9. Jlng 5KCTpeMallbHBIX CUCTEM PEryJIUPOBAHUS MIPHU MOUCKE SKCTPEMYMA UCTIOIB3YIOTCS METO/bI:
1) rpagueHTHBIE;
2) TpPUHUUII MAaKCUMYyMa;
3) muoxwurenen Jlarpanxa;
4) Kyna-Takkepa.
2.10. «30m0TOC CeUCHNE)» UMEET 3HAUCHHE:!

1) z:l:O.Z;
2

z=§:i§z03&
2

L, _3-4
2

2)

3) ~—0.15;
4) z=0.

Yactp III. 3a1anue HA yHopsioueHNe OTBETOB

Yemanosume coomeemcemeue MeDdey PAaA3PO3HEHHbIMU YaACMAMU ymeepofcdele

3.1. YcraHoBUTE COOTBETCTBHE MEXY 3a7aueil u (popMoii 3anucu GyHKIMOHANA:



1) 3a1a9a0NITUMATBHOTOOBICTPOICHCTBHS

a) J=X(T)— min

2) 3ajauaynpaBlIeHUSKOHEYHBIMCOCTOSTHUEM

T
0)J= IF(x,u,t)dt — min
0

3) 3amaya ympaBieHUs 10 MUHUMYMY MHTErpaia

B) J=T — min

3.2. YcTaHOBHTE COOTBETCTBUE MEXK/Y ONPEICIICHUEM U MAaTEeMaTHISCKO (POPMYITHPOBKOI:

1) ynkmusal amunsTOoHA

a) X, = M A = A i=12,..,n
OA, 0X;

2) BEKTOPKOJINYECTBAIBUKEHUS

n

0) H(X, AU, t) = Zkifi (X, u)

i=1

3) xkanoHnueckasipopmal amMmuIbTOHA

B k = A—,1i=12,...n
) ; ]ax

3.3. Onpenenure CylHOCTh METO/IA

1) moctpoenueobmactullapero

a) ynopsiI04MBaHUE KPUTEPUEB 1O BaXKHO-
CTH U IIOCTPOEHHE MPOLEYP MOCIE10Ba-
TeJIbHOU ONTHMHU3AIMU CHAyYaja 1o MepBo-
My KpUTEpPHIO, 3aTEM 10 BTOPOMY, TPEThE-
MY U T.J.

2)

0) mocTpoeHue peuIeHus, KOTOPOE HEb3s

MOCJICAOBATCIIbHAAONI TUMU3AUACKAIIAPHBIXKPUTCPUECB | YIIYUIIUTH OJJHOBPEMCHHO 11O BCEM CKAJIAP-

HBIM KPpUTCPUAM

3) onTUMU3AIKA HA OCHOBE KOMIIPOMHUCCHBIX OTHO- B) YCTAaHOBJICHUE BECOBBIX COOTHOIICHHI

IEeHUHN

MCKAY JIOKAJIbHBIMU KPUTCPUAMU

3.4. Ycra"HoBUTE CBI3b

1) npuHIMIIMaKCUMyMa

a) I, :rninmaxys[u]sl

2) HpI/IHL[I/IHOHTI/IMaHBHOCTI/IBCJ'IJ'IMaHa

6)Hx7»ut Z?»f Xu

3) yclioBUEMHHHMAaKCa

ov ov
B) —— =min —f +W
) d Za

3.5. YcraHoBuTe criocod 3aJaHus 1iara rmornucka

1) MeToaCKaHUPOBAHUS

2) METOJICITY4aifHOTOTIOMCKA

a) x ) = x ) 4 ho )
6) x4 = x® _ O
Oox

3) MeToTHANCKOPEHIIIeTroCcTycKa

Bapuant Ne3

Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s l’lpe()ﬂOcheHHblx eapuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbILX.

1.1. I3 MHOrHMX 3a7a4 ONTUMAIBHOTO YIIPABJIEHUS UMEIOT CYIIECTBEHHOE 3HAUYECHNE TPH 3aJa4H:




1) 3amada omTHUMAaTBLHOTO OBICTPONICHCTBUS;
2) 3ajaya ynpaBJ€HUS KOHEYHBIM COCTOSIHUEM;
3) ocHOBHas 3a/aya yIpaBJICHHUS;
4) 3amada yrpaBieHHsS 10 MUHUMYMY UHTErpaia;
5) 3amaya BEKTOPHOM ONTUMM3AIUH.
1.2. Ykaxure Kakue U3 NpeACTaBICHHBIX CUCTEM OTHOCSATCS K aJalTUBHBIM CHCTEMaM YIPaBJICHHUS:
1) camoopranusyroiuecs;
2) CIIOKHEIC;
3) camoHacTpauBarOLIUECs;
4) TroJIOHOMHBEIC;
5) HEroJI0HOMHBIC.

1.3. B cmyyae MHOTOCTaAUITHOTO TIpoIiecca HEPTEXUMUU CTaTUCH MOXKET OBITh:
1) oTpe3ok BpeMeHu;
2) anmnapart;
3) wyacTb anmnapara;
4) »sTam pacuera;
5) cTparerus ynpaBi€HUSI.

1.4. B pemiennu 3a1a4 ONTUMHU3ALUU TPUMEHSIOTCS:
1) mpuHuun ontumansHOCTH bemMana;
2) NPUHIUI JBOWCTBEHHOCTH;
3) NOpUHIUI MaKCUMYyMa;
4) nOpUHIUI KpaliHero;
5) TpUHIUI MUHUMYyMA.

1.5. Beibepute METOIBI TIOCTIEIOBATSIIPHON ONTUMH3AINH CKATSIPHBIX KPUTEPUEB B 33]]a4aX BEKTOP-
HOI ONTHMHM3ALIMH:

1) rpagueHTHBbIN;

2) JIOCTHKEHHMS YaCTHBIX IEJICH;

3) Ha3HaueHUus yCTYIOK;

4) CHMILICKCHBIN;

5) 30JI0TOrO CCUCHHSI.

1.6. 3amaya anropuT™Ma afanTaiui CBOJUTCA K:
1) HacTpoiike ko3 PUIMEHTa PEeryasTopa;
2) yCTpaHEHWIO PACCOTIIACOBAHUS MEKAY MOAEIBIO M OOBEKTOM yIIPaBICHHUS;
3) pacyeTy BXOJHBIX MapaMeTPOB OOBEKTA;
4) ompeneneHuIo KCTpeMyMa QyHKIIH;
5) pacuery rpaaueHTa QyHKIHH.

1.7. I_ICJ'IL AIalITUBHOTO YIIPABJICHUS 3allUCBIBACTCA B BUIC Ol"paHI/ILIeHI/Iﬁ Ha OTKJIOHCHHC ITOKa3aTec-

JIEH KadyecTBa:
) y<A;

2) TxdtSA;
0

3) x=ky;
4) X=y+u;
5) x=y-—u.

1.8. Kakue u3 MMPUBCACHHBIX MCTOIOB HEJIUHEHHOTO nporpaMMupOBaHrd OCHOBAHBI Ha PACUCTC I'pa-



JMEeHTa (QYHKIUH:

1)
2)
3)
4)
5)

METO/I CIy4ailHOTO MTOMCKA;

rPaAuEHTHBIA METOI;

METO/I CKAaHUPOBAHMS;

METOJI HAUCKOPEUILIErO CITYCKa,

METO/I CKAHUPOBAHUS C IEPEMEHHBIM IIIarOM.

19.B 3aJlavax TUHAMHWYCCKOI'0O IIporpaMMHupOBaHHA 00BEKTOM HCCIICO0BaHUsA ABJIISAOTCA:

1)

2)
3)
4)
5)

MHOT'OCTaIUMHBII MIPOLIECCHI, B KAYECTBE CTAAUN KOTOPBIX PaCCMaTPUBAIOTCS OTACIIBHbIC all-
1aparsl;

OJIHOCTaUIHBIE IIPOLECCHI;

CJIOXKHBIE CUCTEMBI;

MHOT'OCTaJUHHBII IPOLECCHI, B KAYECTBE CTaJANM KOTOPBIX BBICTYIAIOT BPEMEHHBIE OTPE3KH;
IIPOCTBIE CUCTEMBI.

1.10. Ha3zoBuTe MeTOIBI CUHTE3a aalITUBHBIX CUCTEM:

1)
2)
3)
4)
5)

METO]l UHBaPUAHTHOCTH;
METO/1 MOJAIbHOTO YIIPABIICHHUS;
ONTHUMAJILHBINA CHHTES;

METO/I TMHEUHOTO TPOrpaMMHUPOBAHUS;
BAPHUAIMOHHOE MCUYUCIICHHUE.

Yacts II. 3aganue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

M3 npeanoKeHHbIX BAPMaHTOB OTBETOB Bbl6epUTE TO/IbKO OANH BEPHbIN BapUaHT.

2.1. Kitaccnueckas 3a1aua ONTHUMHA3AIIAN:

1)
2)
3)
4)

HUMCCT OAHH KpI/ITepI/Iﬁ OIITUMAJIBbHOCTH,

HMECT ABA KPUTCPUA OITUMAJIBHOCTU,

HMECT MHOKECTBO KPUTCPUCB ONITUMAJIBHOCTH,
HC UMCCT KPUTCPHUEB ONITUMAJIBHOCTH.

2.2. I[J'ISI CHUHTE3a AJITOPUTMOB agaliTallu UCIIOJIB3YIOTCA METO/bI:

1)
2)
3)
4)

TpaJuEHTHBIC;
Ha IpuMeHeHne QyHkun JIsamyHoBa;
METO/IbI KOPPENISALNH;
CHUMILIEKCHEIN METO/I.

2.3. Ponb aprymeHTa B yHKIIMOHATAX UTPAIOT:
1) mpousBoaHbIE QYHKIHH;
2) nepeMeHHbIE;
3) ¢yHKIMM WK KPUBBIE;
4) KOHCTaHTHI.

2.4. ®ynkuus JIsmyHoBa UMEET BUJ:
) v=v(x,t);

2) lef x,u)

A
;JGX



OHd\AL OHdx OJH du

gy ST
on dt  ox dt  ou dt

2.5. YcioBue ycTOMYMBOCTH HEJIMHEHHBIX CUCTEM YIIPaBJIEHUs COINIacCHO Meroay JIsmyHoBa mmeer
BHI:

1) V(X,t
2) V(x,t
3) v(x,t

4) V(x,t =0,—>0.
2.6. Monynb rpaguenTa QyHKIIMHA ONPEISISIETCS C TTIOMOIIBIO BBIPAKCHUS
o\ (o) o )
1) — | = tt] =]
0X, 0X, X,

2) af b af EARAS af ;
o0x, 0x, 0Ox

n

3) f(x0 +AX,y, +Ay)—f(x0’y0);

2.7. Kakoii U3 HIKETPUBEIEHHBIX METOOB SBJISIETCSI OJJHOMEPHBIM METOJIOM JAETEPMUHHUPOBAHHOTO
TOKCKa:

1) rpagueHTHBIN METOA;

2) METOJ «30JI0TOTO CEYCHHUS,

3) MeToA ciy4yailHBIX HAMpaBICHU ¢ OOPATHBIM IIIArOM;

4) TpUHLIKI MaKCHMyMa.

2.8. ®ynkiusa ['aMuabTOHA BIOIH ONITUMAIBHON TPACKTOPUH TIPOIIECCa:
1) mocrosHHa;
2) TpUHUMAET EePEeMEHHBIC 3HAUCHUS;
3) yObIBaer;
4) BO3pacraer.

2.9. CornacHO NPUHLMIY ONTHUMAJIBbHOCTU MOCTPOCHHE CTPATETMU YHPaBIECHUS MHOTOCTAIUNHBIM
pOIecCCOM HEOOXOAUMO MTPOBOIUTH!

1) c¢ Havasa nmpouecca K KOHILY;

2) c KOHIIa IIpoliecca K Havamy,

3) Ui BCeX CTaauii OTHOBPEMEHHO;

4) B NPOU3BOJIBHOM MOCIIEIOBATEIBHOCTH.

2.10. Metoa AMHAMUYECKOTO TPOTrPaMMUPOBAHUS PEATTU3YETCS:
1) B4 orana;
2) B2 9rana;
3) B 3 3Tamna;
4) B 1 aTam.



Yactp IIl. 3aganue Ha ynopsaoyeHye 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YaCmMAMU ymeepofcdeﬁuﬂ

3.1. Ycra"HoBuUTE CBS3b

1) npuHIMIIMaKCUMyMa a) 'y =minmax y, [u] <1

2) NpUHIHUIIONTUMAaIbHOCTHbeIMaHa 6) H(X, A, t) = an»ifi (X’ u)
i=1

3) yclioBUEMHHHMAaKCa oo TP

B) —— = min —f +W
) dt v g‘ax ‘

i

3.2. YcTaHOBUTE COOTBETCTBHE MEXAY HAUMEHOBAHUEM 337aud U TPEOOBAHUAM, MPEAbSBISIEMbIM K
KPUTEPUSIM:

1) ocHOBHAas3a1auayIpaBlIeHUs a) He0OX0IMMO MaKCUMHU3UPOBATH (MUHHUMHU-
3UpOBaTh) 3HAYEHUE OJHOI'O KPUTEPHUS

2) onTUMH3aLMOHHAasA3a1a4a 0) Heo0X0IUMO MaKCUMHU3UPOBATh (MUHUMHU-
3MpOBATh) 3HAYCHUE HECKOJIBKUX KPUTEPUS

3) 3aa4aBEKTOPHOMONTUMH3ALIUU B) HEOOXOIMMO 00ECTIEYUTh OTPAHUYCHUS,
HaKJIaIbIBa€MbI€ Ha KPUTEPHH, B BUZIE Hepa-
BEHCTB

3.3. YcTaHOBHUTE COOTBETCTBUE MEXKY ONPECICHUEM U MaTeMaTHYeCKO (pOPMYITHPOBKOI:

1 r .
) dyakuusl aMunbpTOHA 2) %, =8_H, . :_8_H’ =121
O\, OX.

1

2) BEKTOPKOJINYECTBAIBUKEHUS 6) H (X’ A, t) _ ilifi (x, u)

i=l

3) kanoHnueckasipopmal aMmuIBTOHA . o, of;
B) A, = —ij —,i=12,...,n
e

3.4. YcraHOBHTE COOTBETCTBHE MEXY ONPEIEICHUEM U MaTeMaTH4eCKO (popMoil 3anucu:

1) KpHTepHH a) aszrl,IX] +am2+1,2X2 +"'+am2+1,nxn :bm2+l

2) OrpaHMYEHHETUIIAPABEHCTBO 0) a, X, +a,X, +..+a, X, <b,

3) OTpaHUYCHUCTUIIAHCPABCHCTBO

B) R =chxj
j=1

3.5. YCcTaHOBUTE COOTBETCTBHE MCKAY pE3yJIbTaTOM U HeO6XOIII/IMBIMI/I, A0CTAaTOYHBIMU YCIIOBUAMMU:



1) sxcTpeMyMpyHKIUU a) paBEHCTBO HYJIIO N1EPBOM MPOU3BOIHOM

(GbyHKIIMY, BTOpasi MPOU3BOIHASL OTpUIIATENIbHA

2) MakcuMyMQ YHKITUU 0) paBEeHCTBO HYJIIO IEPBOW MTPOU3BOTHON
byHKIAH
3) MUHUMYM}YHKITIH B) PaBEHCTBO HYJIIO IIEPBOM IPOU3BOIHOMN

q)YHKI_[I/II/I, BTOpasd IMPOU3BOAHAA ITOJOXKUTCIIbHA

Bapuant Ned

Yacts 1. 3aganne ¢ BLIOOPOM HECKOJbLKHX BEPHbIX OTBETOB

s l’lpe()]lOcheHHblx 6ApuUaArRmoe omeemoes 6bl6€pum€ HECKOJIbKO 6EPHbIX.

1.1. Ykaxure ogHOMEpHbBIE METOJbl JETEPMUHHPOBAHHOIO IIOMCKA B 33Jadyax HEIMHEWHOIo Ipo-
rPaMMHUPOBAHUSL:

1)
2)
3)
4)
5)

CUMIIIEKCHBIA METO/T;

METOJI «30JIOTOTO CEYECHUSY;

METOJI CITy4aifHBIX HAIIPaBJICHUN C OOPATHBIM LIaroM;
IIPUHLIAII MAKCUMYyMa:

METO/ JIOKAJIU3ALUU SKCTPEMYMA.

1.2. Yxaxxute HEOOXOMMOE U JOCTATOYHOE YCIOBUS MAaKCUMyMa (DYHKITHH:

1)
2)
3)
4)
5)

MOJIOKUTENBHOE 3HAUEHHUE MEPBOU MPOU3BOJHOM B TOUKE SKCTPEMYMA;
PaBEHCTBO HYIIIO IEPBO MPOU3BOAHON (PYHKIIUH B TOUKE IKCTPEMYMa,
PaBEHCTBO HYJIIO BTOPOM MPOU3BOJHON (DYHKIUY;

M0JIO’KUTEIBHOE 3HAYEHHE BTOPOM IMPOU3BOAHON B TOUKE IKCTPEMYMa;
OTPULIATENILHOE 3HAYEHNE BTOPOU MPOU3BOJHOM B TOUKE SKCTPEMYMa.

1.3. Kputepuii onTHMaIbHOCTH BBIPAXKAIOT B BHUJE SKOHOMUYECKOH 3(h(eKTHBHOCTH, OLIEHKY KOTO-
PO MPOU3BOJAT € YUETOM CIEIYIOIUX (DaKTOPOB:

1)
2)
3)
4)
5)

MMPONU3BOANTCIIbHOCTD,

00BEM KamuTaIOBIOKEHHII;

peHTa0eNbHOCTD;

KaueCTBEHHBIE TIOKA3aTeNIN BBIMTYCKaeMOM MPOAYKIIUU;
OKCIUTyaTaIl[MOHHBIC 3aTPaThI.

1.4. Kakue n3 HUKETIPUBEACHHBIX JEHCTBUI SIBJISIOTCSI OCHOBHBIMU ATAllaMU MIPUHSTUSI PEILICHUN:

1)
2)
3)
4)
5)

OIIPECIICHUE 1IEJIN PELICHMUS;
orpeziesieHue BO3MOKHBIX BapUAHTOB PELLIEHUS TPOOIIEMBbI;

OIIpEEIICHNE BO3MOKHBIX UCXOA0B KaKJOTO PEIICHUS;

ONTUMM3ALMS CKAIIPHBIX KPUTEPHUEB MOCIE BBEICHUS 1JI1 HUX IPHOPUTETOB;
BBIOOp HAWTYYIIETO PEelIeHHs] Ha OCHOBE MTOCTABICHHOM IeIH.

1.5. Kakum 00pa3oM BO3MOYKHO BBIUKCIIEHUE Bapuallui (DyHKIIMOHAA!

1)
2)
3)
4)
5)

C TIOMOUIBIO MPOU3BOAHBIX NOJBIHTETPATBHBIX (DYHKIMN (QYHKIIMOHATA,
C TIOMOIIBIO MOYJISl GYHKIUY;

C IOMOIIBIO pa3yioxkeHus B psag Teitopa;

C TIOMOIIIBIO OMepanuii JorapupMUpOBaHNUS;

¢ momMouibio GyHKIuM ["aMmuabTOHA.

1.6. K meTogam ciydailHOTO MOMCKa OTHOCSITCS:

1)
2)

METOJI CIIy4alHbIX HAIIPABJICHUIA;
METOJI CKAHUPOBAHMUS;



3) METOJ «CIICIIOr0» ITOKCKa;

4) MeToJ HauCKOPEWIIEero CIyCcKa;

5) MeToA JoKanu3aluu SKCTpEMyMa.
1.7. Ykaxkute He0OX0ANUMOE U JIOCTATOYHOE YCIOBUSI MaKCUMyMa () yHKIUH:

1) moyIOXKUTENBHOE 3HAUCHHE ITEPBOM MTPOU3BOJHOM B TOUKE IKCTPEMYMa;

2) paBEHCTBO HYJIIO IMEPBOM MPOU3BOIHON (PYHKIIUH B TOUKE IKCTPEMYMa,

3) paBEHCTBO HYJIIO BTOPOI MPOU3BOJHON (PYHKIUH;

4) MOJIOKUTEJIBHOE 3HAYEHHUE BTOPOM MPOU3BOJHON B TOUKE IKCTPEMYMA;

5) oTpuLaTEIbHOE 3HAYEHUE BTOPOH IIPOU3BOJHON B TOUKE SIKCTPEMYMA.
1.8. IlepeuncauTe OCHOBHBIE TOHATUS METOA0OB CIYy4allHOIO ITOUCKA:

1) rpagueHT GpyHKUIUY;

2) ciay4ailHbId BEKTOD;

3) cnyuaiiHbIi BEIOOP TOYKH,

4) «oBpar» QyHKIINH;

5) 1war ckaHupOBaHUS.
1.9. MuaumMyM GyHKIIHOHANA CISAYIOT U3 YCIOBHS:

1) Makcumyma 3HEpPruM B CUCTEME;

2) MakCMMyMa MOIIHOCTH B CUCTEME;

3) makcumyma QyHKIuH ['amMunbTOHA;

4) muHuMyMa QyHKIUU ["aMUIbTOHA;

5) MuHUMYMa (QYHKIIUH MTOJIE3HOCTH.
1.10. Llens aganTUBHOTO yIpaBIIEHUS 3alIMCHIBACTCS B BUJIC OTPaHUYEHUN HA OTKJIOHEHUE MoKa3aTe-
JIe! KayecTBa:

) y<A;

"
2) [xdt<A;
0

3) x=ky;

4) X=y+u;

5) x=y-—u.

Yactsp II. 3aganue ¢ BLIOOPOM 0THOI0 BEPHOI'0 OTBETA

M3 npeanoXeHHbIX BAPUaHTOB OTBETOB Bbl6epMTe TOZ1IbKO OAUH BeprIﬁ BapuaHT.

2.1. B ocHOBE TMHAMUYECKOTO MPOTrPAMMHUPOBAHUS HCIIOIb3YETCS:

1) mpuHnun ontumansHOCTH bemMana;

2) NpUHLMI MaKCUMYyMa;

3) ypaBHeHHe Diiepa;

4) CHMILICKCHBINM METO/I.
2.2. Marematnueckasi (opMyJupOBKa MPUHLHUIA ONTUMAIbHOCTU JJIS HENPEPBHIBHBIX IPOIECCOB
UMEET BUJL:

ov L O0v
I) ——=min| Y —f +W|;
) dt u Zax '

N
2 Ry =3n (0
i=1

3) fy (X(O))= max {rl (X(O),u(l))+ fu [(p(l)(x(o),u(l))]};

u(])eU
— (O ;) (N))
4) uy, —(uo U, Uy ).
2.3. «30510TO€E CEeUEHNE) NMEET 3HAUYECHHE:



) z=L-02;
2
2 72375 _oas:
2
3y 2=V 415
2
4) z=0.

2.4. YcioBue OKOHYAHUS MOMCKA SKCTpeMyMa (DYHKLIHMU HECKOJIbKUX MEPEMEHHBIX B I'PaJUEHTHOM
METO/JE:

1) paBeHCTBO HYJIO BEKTOpA-TPAJUECHTA;

2) paBeHCTBO HYIIO (YHKIIMU LEIH;

3) paBEHCTBO HYJIIO OJHOW U3 YACTHBIX MPOU3BOJIHBIX (DYHKIUH LIEIIH;

4) pPaBEHCTBO HYJIIO OJIHOM U3 HE3AaBUCUMBIX [IEPEMEHHBIX.
2.5. Heobxoaumoe yciioBue 3KCTpeMyMa (pyHKITUH:

1) paBeHCTBO HYJIO IEPBOM MPOM3BOAHOMN (PYHKITNH;

2) PpaBEHCTBO HYIIO BTOPOI MPOU3BOIHON (PYHKIINU;

3) MONOXHUTEIBbHOCTD IIEPBON MIPOU3BOIHON (PyHKLINU;

4) TONOXUTEIBHOCTH BTOPOM MPOU3BOIHON (PYHKIINU.
2.6. AcuMnTOoTHYECKAsh YCTOMUMBOCTH CUCTEMBI COIJIACHO MpsIMOMY MeTony JlsimyHoBa 3amnuchiBaeT-
csl B BUJIE:

ov
4 ,t)=0,—>0.
) v(x,t) 8t>

2.7. Kakoil U3 HUKENPUBEAEHHBIX METO/OB SBJISIETCSI OJHOMEPHBIM METOJIOM JIETEPMUHHPOBAHHOIO
TTOMCKa:

1) rpaaueHTHBIN METOx;

2) METOJ «30JI0TOTO CEYCHHUS,

3) MeToA ciay4yailHBIX HANpaBICHU ¢ OOPATHBIM ILIArOM;

4) TpUHLIKI MaKCHMyMa.
2.8. YpaBHeHHUE TUHEHHOTO 00BEKTA MEPBOTO MOPSIKA UMEET BHI:

1) Xx=ax+bu;

T
2) % =[ky’dt;
0

3) y=ax;
4) y=ax".
2.9. Kinaccnueckas 3aj1ada ONTUMU3AINU:
1) umeeT OAMH KpUTEPUNA ONTUMAIBHOCTH;
2) uMeeT JBa KPUTEPUs ONTUMAIbHOCTH;
3) HMMeEeT MHOYKECTBO KPUTEPHEB ONITUMAILHOCTH;
4) He UMeeT KpUTepreB ONTUMAJIbHOCTH.
2.10. KoHTyp ajantanuu B aJaiTUBHOW CUCTEME YIIPABJICHUS NIPEIHA3HAYEH JUISL:
1) Koppekuuu napaMeTpoB perysiTopa OCHOBHOTO KOHTYPA;
2) ajanTanuy napaMeTpoB YpaBHEHUS O0BEKTA;
3) ympaBieHUs 0OBEKTOM;



4) BO3MYIIEHHS HAa OOBEKT yIPABICHHS.

Yacts III. 3aganue Ha yHOpsI0YeHNE OTBETOB

Yemanosume coomeemcemeue Me.?fcdy PA3PO3HEHHbIMU YaCmMAMU ymeepofcdeHuﬂ

3.1. YCcTaHOBUTE COOTBETCTBHE MCKAY MCTOAOM M OCHOBHBIM IMOHATUCM MCTOA:

1) MeTox CKaHMPOBAHUS a) Iar «CeTKm»
2) METOJ| CIIy4aliHOTO TIOHUCKA 0) rpanueHT)yHKIH
3) MeTO/1 HAaMCKOPEHIIIEeTo CITyCcKa B) [TOCJIEJOBATEIBHOCTD CIIyYaliHBIX YHCEIT

3.2. YcTaHOBUTE MPUYMHHO-CIEICTBEHHYIO CBS3b:

1) ecu T’ =max y_[u]<1 a) TO OCHOBHAsl 33/1a4a YIIPABJICHHS HE UMEET
’ peleHust
2) ecnu T’y = min max y, [u]>1 0) To OCHOBHas 3aJla4a YIPaBJIECHUS UMEET Pe-
IIEHUE
3)ecru ' =maxy [u, |<1, k=1,2,...,m B) TO OCHOBHAs 3a/1a4a YIIPaBJICHHUs HMEET M
’ peleHui

3.3. Ycra"oBure crioco0 3aaHus m1ara momucKa

1) MeTOI CKAHMPOBAHUS a) x ) = x () 4 ()

of

2) METOACIYYaliHOTOIIOMCKA
) yq 6) <) — () _ O

ox
3) METO HAMCKOPEHILETO CIIyCKa B) x M =x® 4 Ax
3.4. Onpenenure CyIHOCTH METOIA
1) noctpoenue obnactu [lapero a) yHopsA0YMBaHUE KPUTEPUEB IO BaXKHOCTU U

IIOCTPOECHHE MPOLEAYP MOCIEI0BATENBHOM OII-
TUMU3ALMU CHayajia 1o MepBoMy KpUTEPHUIO,
3aTe€M IO BTOPOMY, TPETbEMY H T.1.

2) nocnenoBaTenbHasi ONTUMHU3ALUS 0) MOCTPOEHUE PELIEHUs, KOTOPOE HEIb3sI

CKaJIIPHBIX KPUTEPHUEB YAYYIIUTh OJHOBPEMEHHO MO BCEM CKAJISIPHBIM
KpPUTEPUAM

3) onTUMM3a1LIKs HA OCHOBE KOMITPOMHUCCHBIX B) YCTaHOBJIEHUE BECOBBIX COOTHOILICHUN MEXK-

OTHOILIEHUI 1y JIOKaJIbHBIMU KPUTEPUAMU

3.5. YcTaHoBUTE COOTBETCTBHE MEXTY 3a7a4eii 1 (opMOH 3amucu PyHKITMOHAIIA:




1) 3agaua ONTUMAIbHOIO OBICTPOAECHCTBUS a) J= X(T) — min

2) 3a/a4a yIpaBJIeHHss KOHEYHBIM COCTOSTHHEM T .
0)J= IF(x,u,t)dt — min
0

3) 3amaua yrnpaBJeHUS 10 MUHUMYMY HHTE- B) J=T —> min
rpajia

Kpurepum oueHku
[Ipu orieHKe pe3ysbTaTOB BBIMOJIHEHUSI TECTOBBIX 3aJaHUl B paMKax JUCHMIUIMHBI UCIIOJb-
3yeTcst peiiTuHroBas cucreMa. CorjgacHO pedTHHTOBOM cUCTeMe OLEHKA Pe3yJIbTaTOB TECTUPOBAHUS
dbopMupyeT Tekyluid pedTuHr R™ . MakcumanbHOe 3HaueHue oneHkr paBHo 10 6. Tect cuuraercs
IPOIIEHHBIM, €CIIH CTYACHT HOJIYYHJII 32 HEro He MeHee — 6 0.
Kpurepuu onienku npeacrabieHsl B Ta0JI.

Kpurepum ouenkn Kosun4yecTBo 6a/110B
Yacts . 3amanne ¢ BEIOOPOM HECKOJIBKHX BEPHBIX OTBETOB 0-3
Yacts II. 3ananue ¢ BBIOOPOM OIHOTO BEPHOT'O OTBETA 0-3
Yacrts [II. 3aganue Ha ynopsjoueHe OTBETOB 0-4
UTOI'O 0-10
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