MUHHICTEpPCTBO HAyKH U BBICIIEro oopasoBanus Poccuiickoit @enepanun
HmwxHexkaMCKUil XUMUKO-TEXHOJIOTHYSCKUI HHCTUTYT ((puuan)
(benepanbHOro rocy1apCTBEHHOTO OIOKETHOTO 00pa30BaTEeIbHOIO YUPEXKACHUA
BBICIIIETO 00pa30BaHUs
«KazaHckuil HalMOHAIBHBIN UCCIIeIOBATENbCKUI TEXHOJOTUYECKUN YHUBEPCUTET

(HXTU ®I'bBOY BO «KHUTVY»)

4

AirpexTopa mo VP
Hﬁi Huxkudoposa
f

4

CTUTEIB
WXTH ke
OOKYMEHT noanncAH )

3NEKTPOHHOWM NOAMNUCHIO

CepTtuduKar:
00FAB7B23BD8E4F44FEC3846AA717AA259
Bnapeneu: Axmetos Unbpap Nymeposuy
[Heicteutenen: ¢ 28.04.2022 po 22.07.2023

. J

®OHJA OLHEHOYHBIX CPEACTB
10 TUCIHUILTAHE (MOIYJIIO)

b1.B.14 OnrumMajabHbIe M ATaNTHBHLIE CHCTEMbI YIIPABJIEHUS
(koI ¥ HAUMEHOBAHUE TUCLUTIUTAHBI (MOJYIIS))

15.03.04 ABTOMATH3AIIUA TEXHOJOTHYEeCKHX NPOLECCOB M NPOU3BOJICTB
(KOH 1 HAMUMCHOBaHHEC HanpaBneHm HOL[I‘OTOBKI/I)

ABTOMAaTH3aIHA TEXHOJOIrHYECKHUX MPOIECCOB U NPOU3BOJACTB (1mo oTpacJjsim)
(HarMeHoBaHue TIPOGUIIT)

0aKajaB

KBaTH(UKALHSA

dbopma 00yUyeHHS 0YHO-3204YHAsI, 3209HAS

Hwmxnaexkamck, 2023 r.



Cocrasurens ®OC: ,
JIOLICHT //fzy/ H.B. JlexxneBa
144

®OC paccmoTpeH 1 onobpe Ha 3acenanuu kadeapsr VICT,
poTokou oT 29.03.2023 1. Ne 7
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Ilepeuens kKomnemenyuii U UHOUKAMOPOE 0OCMUNICEHUA KOMNEMEHYUIL C YKA3aHUeM IMAaANnoe hopmMupoeanus 6 npoyecce 0C80eHUs Ouc-
UUNTUHDL
Kommerenmus:

[IK- 3 Crnoco6eH coCTaBIATh TEXHUYECKOE 3aIaHHe Ha Pa3paboTKy aBTOMaTH3MPOBAHHON CHCTEMBI yIIPaBJICHHS TEXHOIOTHYECKUMH IIPOLIECCAMHU U €€
OTIENbHBIX YacTel, aBTOPCKUI HA30p 32 COOIIOJICHUEM YTBEPKICHHBIX MPOSKTHBIX PEIICHHH
WHanukaTopel JOCTHKEHHSI KOMIIETEHIMH:

[1K-3.1 3naer Tamnsl pa3pabOTKHA TEXHUYECKOTO 3a/1aHUs Ha MPOEKTUPOBAHHE aBTOMATU3MPOBAHHON CHCTEMBI YITPABICHHS TEXHOIOTUYECKIMU
IpoIeccaM U €€ JIEMEHTOB Ha OCHOBE JICHCTBYIOUIMX CTaHAAPTOB U JIPYTroil HOPMaTUBHOMN IOKYMEHTALUY,

[1K-3.2 YMeeT coCTaBIATh TEXHUYECKYIO JOKYMEHTALMIO HA MPOEKTUPOBAHHUE CPEICTB W CUCTEM aBTOMATH3ALMU, KOHTPOJS, TUArHOCTUKH,
UCHBITAaHUH, YIIPABICHUSI POLIECCAMH, )KU3HEHHBIM LIUKJIOM IPOAYKIMH U €€ KaUeCTBOM C MCII0JIb30BAaHUEM COBPEMEHHbBIX HH(OPMAIIMOHHBIX TEXHO-
JIOTH{, METO/IOB M CPEJICTB MPOSKTHPOBAHMS,

I1K-3.3 Biageer cnocoOHOCTBIO Yy4acTBOBATh B pa3palOTKe MPOEKTHOW M pabouyell TEXHWYECKOH JTOKyMEHTAallud B 00JIACTH aBTOMAaTHU3aLUU

TEXHOJIOTUIECKUX MPOIECCOB M MTPOU3BOICTB, OCYIIECTBISATh aBTOPCKUH HAI30p 32 COOMIOACHNUEM YTBEPKIEHHBIX MPOSKTHBIX PEIICHHH
Komnerenmus:
[IK- 4 CnocobGen akKyMyJIMpoBaTh OTEYECTBEHHBIA M 3apyOEkKHBIH OIBIT, OCYHMIECTBIATh COOP M aHAIN3 HAYYHO-TEXHMYECKOH HHPOPMALMHU IIPH
MPEIIPOCKTHOM 00CIIEeIOBAHUN TEXHOJIOTMYECKOTO Tporecca (00beKTa yIpaBiIeHus), [UII KOTOPOTro pa3padaThIBaeTCA MPOEKT aBTOMATU3HPOBAHHON
CHCTEMBI YIPaBJIEHHUsS TEXHOJIOTHYECKUMHU MPOILIECCAMU, COCTABIIATh OTYET O BBIMOJIHEHHOM oOcienoBaHuM oObekTa apromaruzanuul. (I1IK-14) cro-
COOHOCTBIO Y4acTBOBATh B pa3padOTKe MEPONPHUSATHH 1O MPOSKTHPOBAHUIO MPOIIECCOB Pa3pabOTKH W U3TOTOBIICHHS MPOIYKIUHU, CPEICTB U CHCTEM
aBTOMaTHU3alluU, KOHTPOJIS, IUArHOCTUKHU, UCTIBITAHUH, yIIpaBlIeHHs IPOU3BOACTBOM, KU3HEHHBIM [IUKJIOM MPOIYKIIMU U €€ KaUeCTBOM, UX BHEIPEHUS
WHanKaTopsl JOCTHKEHHUSI KOMIIETSHITHH:

ITK-4.1 3HaeT OCHOBBI KJIaCCH(PUKAIMK U TOMCKA HAYYHO-TEXHUYECKOH M MaTeHTHON MH(OpMaIK, CUCTEMHOTO aHajIM3a, MaTEeMaTHYeCKOro U
KOMITBIOTEPHOTO MOJECITUPOBAHNS 00BEKTOB aBTOMATH3AIMY U YIIPABJICHUS |

[1K-4.2 YMeeT BBINONHATH pabOTHI IO MOJETUPOBAHUIO TEXHOJIOIMUYECKUX MPOLIECCOB, MPOU3BOACTB, CPEJICTB U CUCTEM aBTOMATHU3allUU, KOH-
TPOJISL, AMATHOCTHKH, UCTIBITAHUIN ¥ YIIPABJICHUS MPOILIECCAMH, )KU3HEHHBIM IIHKIJIOM MPOAYKIIUHU U €€ Ka4eCTBOM;

[1K-4.3 Brnageetr HaBbIKaMU MIPOBEACHUS UCCIIEIOBAHUI aBTOMaTHU3UPYEMOro 00BbEKTa M MOJArOTOBKH TEXHUKO-3KOHOMHYECKOT0 00OCHOBAHUS
CO3JIaHMsI aBTOMATH3UPOBAHHON CHUCTEMBI YIPABICHHS TEXHOJIOTHUYECKUMH MPOIIECCaMH, TIOJATOTOBKHA 0030pOB, aHHOTAIIMH, COCTaBIIEHUS pedepaTos,
HAYYHbIX JOKJIAJI0B, MyOnukanui, 1 6udnuorpaduu no Hay4HO-HCCIIEOBATENbCKON paboTe ¢ yueToM TpeOoBaHUH HH(OPMAIMOHHOM O€30MaCHOCTH.

Hnouxamopul Imanwl hopmuposanusn é npoyecce 0c60eHUA OUCUUNTIUH DL
00CmudIceHus Jlekuuu Ilpakmuueckue Jlabopamopnuie 3ans- | Kypcosoit npoexm | Haumenoeanue oyenournozo
Komnemen- 3anAmus, 1a00pamopHulil mus (paboma) cpedcmea
uuu nPaKmMuKym
IIK-3.1 Tema 1- Tema 4 He npedycmompenut Jlao. paooma 1, naé. pa- | He npedycmompe- | mecmuposanue, 1aod. padoma,
ooma 2-3 (ouno-3aou. Hbl Konmp. paboma (3ao04. ¢h.)




¢.)

IK-3.2 He npedycmompenul Jlab. paboma 1, naé. pa- | He npedycmompe- | mecmupoeanue, 1ao. paboma,
ooma 2-3 (ouno-3aou. Hbl Konmp. paboma (3aou. ¢h.)
¢.)
T1K-3.3 He npedycmompenut Jlao. paboma 1, naé. pa- | He npedycmompe- | mecmuposanue, 1ad. padoma,
ooma 2-3 (ouno-3aou. Hbl Konmp. paboma (3ao04. ¢h.)
¢.)
[1K-4.1 Tema 3- Tema 4 He npedycmompenul Jlaéb. paboma 1, naé. pa- | He npedycmompe- | mecmupoesanue, 1aod. paboma,
ooma 2-3 (ouno-3aou. Hbl Koump. paboma (3aou. ¢h.)
¢.)
I11K-4.2 He npedycmompenui Jlab. paboma 1, naé. pa- | He npedycmompe- | mecmuposanue, n1ad. paboma,
ooma 2-3 (ouno-3aou. Hbl Konmp. paboma (3aou. ¢h.)
¢.)
[1K-4.3 He npedycmompenui Jlab. paooma 1. naé. pa- | He npedycmompe- | mecmuposanue, 1ad. paboma,
ooma 2-3 (ouno-3aou. Hbl Konmp. paboma (3aou. ¢h.)

¢.)




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyumuii pedTHHT

O4yHo-3a04Has 3aoyHas
JIa6. paGota Bamn JIa6. pabora bamn
Nel 20-30 Ne3 30-45
No2 20-30 KontposbHas padota 30-45
Ne3 20-30 TectupoBanue 0-10
TecTtupoBanue 0-10
NTOTI'O 60-100 NTOTI'O 60-100




HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpPa:KeHH e 0asax: BbIpa:KeHHe 3auer
5 87 - 100 OtinyHo (3a- | OlleHKa «OTIMYHOY» BBICTABJISCTCS CTYJCHTY, €CIIH TEOPETHUECKOE COJIEpKAaHUE Kypca OCBOCHO MOJIHOCTBIO, 0€3 mpo-
YTEHO) 0€eJI0B; NCUEPIIBIBAIOIIE, TIOCIEAOBATEIBHO, YETKO U JJOTMYECKH CTPOWHO M3JaraeT MaTepHuai;, cBOOOTHO CIpaBIseTCs C
3aJlagyaMHu, BOIPOCAMH U IPYTHMH BUJAaMH MPUMEHEHUS 3HAHUH; MCIIONB3YyeT B OTBETE TOTIOTHUTEIHHBIN MaTepHall BCe
MIpeIyCMOTPEHHBIE TPOrPaMMON 3aJaHHsI BHITTOJHEHBI, KAYECTBO MX BBIMIOJIHEHHUS OIIEHEHO YHCIIOM 0ailioB, OIM3KUM K
MaKCUMaJIbHOMY; aHAJIH3UPYET MOJYUYCHHBIE PE3yIbTATHI; NPOSIBISIET CAMOCTOSITEIbHOCTD IPY BBHIIOTHEHUH 33aAaHUI
4 74 - 86 Xoporiio (3a- | O1eHKa «XOpOIIoy BBICTABISACTCS CTYICHTY, €CJIM TEOPETHUYECKOE COACPIKaHUE Kypca OCBOCHO IMOJIHOCTHIO, HEOOXO0-
YTEHO) TUMBIE TPAKTUYECKHE KOMIIETCHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIe 3aJaHHs BBIINIOJIHCHBI, KQYCCTBO HMX BBIIIOJTHCHUA AOCTATOYHO BBICOKOC. CTyZICHT TBEPAO 3HACT MaTCpuall,
I'paMOTHO U IO CYIIECTBY M3JIaract €ro, HEC JOIMYCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISAETCS CTYACHTY, €CIH TEOPETHUECKOE COJepKaHKe Kypca OCBOCHO YaCTUYHO,
puTensHO (3a- [HO TpoOesbl He HOCST CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MPEeTyCMOTPEHHBIX MPOTPaMMOU 3aJaHHid BBITTOITHE-
‘ITCHO) HO, HO B HUX UMCIOTCs OHII/I6KI/I, IIpU OTBETEC Ha MMOCTaBJICHHBIN BOIIPOC CTYACHT JOMMYCKACT HCTOYHOCTH, HCAOCTATOUYHO
MpaBUIbHBIC (POPMYJIMPOBKH, HAOIIOAAOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuaa.
2 Hwmxe 60 HeynosnerBo- |OneHka «HEYIOBIETBOPUTEIHHO» BHICTABIISICTCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTENbHOW YacTH MPOrPaMMHOTO
PHUTENBHO (He- |MaTepuala, JOMyCKaeT CYIECTBEeHHbIE OIMOKH, HEYBEPEHHO, C OONBIINMHE 3aTPY/AHEHUSIMHU BBIMTOJHSIET NPAKTHUIECKUE
3a4TeH0)  |paboThl, HEOOXOAUMBIE MPAKTHYECKHE KOMIETEHIIMYA HEe CPOPMUPOBAHBI, OOJILIIMHCTBO MPETYCMOTPEHHBIX POrpaM-

MOi1 00yueHwus y4eOHBIX 3a/JaHUil He BBIITOJIHEHO, KAYECTBO UX BBIMOJHEHUS OIIEHEHO YHCIOM 0ayioB, OJM3KUM K MH-
HUMaJIbHOMY




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Nen/m  |HammenoBanme ore-|Kpartkas xapakrepuctuka ouenounoro|[Ipencrasnenue
HOYHOTO CPEJCTBa  |CpEACTBa OLIEHOYHOTO Cpe-
cTBa B poHJIE
1 |KourtponbHas pabota |CpeAcTBO NMPOBEpKU yMeHMi mpume-|Kommiekrt KOH-
HATH TIOTYYCHHBIC 3HAHUS Ul pelle- | TPOJIBHBIX 3aJaHHui
HUS 3a7ad ONPEAEICHHOTO THIMAa IIO |10 BapuaHTaM
TEeME WU pa3felny.
2 |3amura mabopatop-|CpencTBo, IMO3BOJsIONMEe ONEHUTH| Tembl J1abopaTop-
HOI paboThI YMEHUE WU BIaJIEHUE O0Yy4arolerocs | HbIX padorT.
u3Jarath CyTh IOCTaBJICHHOW 3a/1ayw,
CaMOCTOSITEIbHO ~ NPUMEHSTh  CTaH-
JApTHBIE METOJIbI TOCTABJIICHHOM 3a/1a-
gyl ¢ MCIIOJB30BAaHUEM UMEIONIENCS
nabopatopHoi 0a3bl, MPOBOJAUTH aHA-
M3 TOJTYYEHHOTO pe3ynbTata paboThl.
MoskeT BBITIOTHATHCS B WHIUBUIY-
QIBHOM TOPSAKE WU TPYIIoN 00y-
YArOIINXCS.
3 |Tect Cucrema craHgapTU3UpPOBAaHHBIX 3a-|MOHI  TECTOBBIX

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

3alaHuil ISl TIpo-
BEJICHHUS MTOT'OBO-
ro TECTUPOBAHUSA
10 TUCIUILINHE




MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxynremem Unpopmayuonnvlx mexroao2uil
Kagpeopa Unpopmauuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aus TEXHOJOTMYECKHUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIECKIX MPOIIECCOB U TPOU3BOJICTB (IO OTPACIISM)

VYyeOHbIM TUTAHOM MO HampapieHU0 nmoarotoBku 15.03.04 ABromaTu3auus TEXHOJOTHYE-
CKHX IMPOIIECCOB M MPOU3BOJCTB I O0YYaIOIIUXCs MPEAYCMOTPEHO MPOBEACHUE TaOOPaTOPHBIX 3a-
HATUN 110 AUCHUIUTMHE «ONTUMANIbHBIC U Al TUBHBIE CUCTEMbI YIIPABICHUS».

JlaGopaTopHbIe 3aHATHS MO AUCHUIUIMHE MMPOBOAATCS B YUeOHBIX Jlaboparopusix kadeapsr 6e3
HCTIONIb30BAHUS CHENNAIHOTO 000pyI0BaHHUS.

ens mpoBeneHusi 1abOpaTOPHBIX PadOT - MPAKTUYECKOE OCBOEHHE TEOPETUUYECKUX MOJIOKEHUMN
JICKIIMOHHOTO MaTepuaa, a TaKk)Ke BhIpadOTKa CTYACHTaMU OMPECeIEHHBIX YMEHUN 1 HABBIKOB

KommniiekT 1a6oparopHbix padoT
110 AUCITUIIJIINHE «OrrTuManpHele U AIAIITUBHBIC CUCTCMBI YITPABJICHU

JlaGopaTopHas padora Nel
Tema «VccnenoBanue aganTUBHONW CUCTEMBI YIIPABJICHUS JTUHEHHBIM OOBEKTOM IEPBOTO MOPSAKAY.
3aganue:
[TpoBecTu CHHTE3 OCHOBHOTO KOHTYpA a/IaliTUBHOMN CHCTEMBI.
Hcxoanbie 1aHHbIE JJIA BHINOJTHEHHUA J1a00PaATOPHOIi padoThI
Tabnuna 1. BapuanTtel 3a1anuil.

YPaBHeHI/IH mpormnecca. Bce napaMeTpbl Ipouecca N3BCCTHHI. 38.)18.HH06 3HAYCHHUC
Bosmymenust Ha OY oTCyTCTBYIOT 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

IHopsiaok BhINOIHEHHS 1200PATOPHOI PadOTHI
1. Onpenenute 3aKOH YHpaBieHHUs M KO3(PPUIMEHT MPONOPLUOHATIBHOCTH PErYNIATOpa OCHOBHOTO
KOHTypa aJlaliTUBHOI CHCTEMbI YIpaBJIeHUs, OOECIeYMBAIOUINX YCTOWYMBOCTH IIpoliecca MpH

A =1107, A =1.




2. IlocTpouTs KpUBBIE IEPEXOJHOIO MpoLecca X, (t) Y ynpasiieHus U, (t) , IpU 3aJaHHOM OTKJIOHE-

HHUHW Ha4YaJIbHBIX YCJ'IOBI/Iﬁ XO .

3. OnpenenuTh BpeMs IIEPEXO0IHOrO mporecca T U3 yCIOBUs X(T ) =0,05X,.

4. Otpa3uTh pe3yibTaThl B JAOOPATOPHOM OTUETE.

JlabGoparopHasi padora Ne2

Tema «ccrnenoBanre KOHTypa alaliTallud CUCTEMbI YIIPABIICHUSI.
3aganue:

Pa3paborarh anropuT™m cUHTE3a KOHTYypa a/janTaluy.

Hcxoanblie JaHHbIE /151 BBITIOJHEHUS J1A00PaTOPHOH padoThl
Tabnuna 2. BapuaHThl 3a1aHU.

= | H3mepen- YpasHenne ITapameTpb! ITapa- [Tokazarenu kauecTBa
Z | Hoe or COCTOSIHUS MOJIEIH B veTp Yupase-
S -
S| woncune | TPoreest oy | pie |- | I | oy | ),
S -
£Xo Ha OY Tanuu b, a L1 M
1 0,05 X=3Xx—bu
2 0,1 X =3x-bu A,
U, =m [—2X
3 0,15 x=3x—bhu ° A
4 0,2 X=3x—-bu
5 0,05 X =3x+bu
6 0,1 X=3x+bu A,
U, =—m [—2X
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 " p
12 0,2 Xx=ax+0,5u

ITopsinok BbINOJIHEeHHS J1a00PaATOPHOI padoThI

BBenmem mapaMerp ajanTaiMy CHCTEMbI YIIPaBJICHHsS M ¥ MPUMEM 3aKOH ympaBieHust U=—KX, rie

k=mJA Tt A.

1. ITo HU3MCPCHHOMY 3HAYCHHUIO OTKIIOHCHU Xo HalTH napamMeTp aaalTanuu m:
x;m? :2Al(mb A /A —a) ,
x;m’ —2A (mb.[A, /A —a)=0.

[ToncraBuM B ypaBHEHUE 3HAYEHUE b:

x2m? —2A1[
xZm? — ZA{

ZA[3+TOa ]
_2 —_a ;
XO TO

2 _

3+T,a
A/ ATom

3+T0a_ajzo;
TO

1 3+T,a
=— |2 " _al.
m XO\/AI( a}

m./Az/Ai—ajzo;




B BapuanTax 3amanus 9-12 HeoOX0aUMO HAWTH MapameTp MOJENM & U aJanTanuyd M MpH yrpasiie-
2amx

HHUH U, =— AHAJIOTUYHO CHOC06y H3JI0KCHHOMY BBIIIIC.

2. 3anucarh 3aKOH YNpaBJICHHS B aJJaITUBHOM CUCTEME U MOJIYUYUTh KOAP(DUIUMEHT YCUJICHHS pery-
asTOpA.

3. ITocTpouTh nepexoaHble MPOLECCHl B CUCTEME YIPABICHUS X, (t), U (t) U CPaBHUTH UX C IPO-

[[ECCaMU B cUCTeMe 0e3 BO3MYILEHHIA.
4. OTpa3uTh pe3yNbTaThl B Ja0OPATOPHOM OTHYETE.

JlabGoparopHasi padora Ne3
Tema «VccrnenoBaHue aanTUBHONW CHCTEMBI YIIPaBICHHUS KyOOM peKTU(UKAITMOHHONW KOJTOHHBI.
3aganue:
[To U3MEepEeHHOMY 3HAYCHHIO OTKJIOHEHHSI X, M 33JaHHOMY 3HAYCHHIO BPEMCHHU PEryJIHpOBaHHUS |
(Tabmuma 3) B COOTBETCTBUU C BAPUAHTOM 3a/IaHUsI HEOOXOIUMO:
1. Onpenenuth 3akoH ynpasieHus U, u Ko3()(HULUEHT MPONOPIHOHAILHOCTH D KOHTYypa ajmanra-

Ou1H, O6eCHe‘lI/IBaIOIJ_II/IC BBIITOJIHEHME TTOKa3aTeed KadecTBa Y. A Y, U Tpe60BaHI/I$I YCTOﬁqHBOCTH

nporecca.
2. TloctpouTs rpaduku nepexoausix mpoueccos X(t), U, (t).

3.Paccunrars 3HAUEHUS TOKA3aTENEN KayecTBa YR IIpH 3a/IaHHBIX B Ta6n1/1ue 3 3HAUEHUIX A1 n
A,.

HUcxoanblie JaHHbIE 1JI1 BHITIOJIHEHHS JIA00PATOPHOI padoThI
Tabmuna 3. BapuaHThI 3a1aHUN.

Bapuanr +Xo, M T, 4 A -102 A,-10! 7y -7? Y, - ? b -? Uy -7
1 0,05 0,15 1 1
2 0,06 0,2 2 2
3 0,07 0,25 3 3
4 0,08 0,3 4 4
5 0,09 0,35 5 5
6 0,1 0,4 6 6
7 0,105 0,45 7 7
8 0,011 5,0 8 8
9 0,015 4,0 9 9
10 0,02 3,0 10 10
11 0,025 2,0 11 11
12 0,03 1,0 12 12

4. OTpa3uTh pe3ynbTaThl B JAOOPATOPHOM OTYETE.

Kpurtepuu ouenku: MakcuManbHOE KOJIMYECTBO OAIOB, KOTOPOE MOXKHO TIOJTYYHTH 3a JlabopaTop-
Hyt0 padoty 30 6 ouHO-3a09Hast popMa oOydeHHs U 45 0. 3a04Hass opMa oOydeHUsI,, 3 MUHUMAITb-
Hoe- 20 6. ouHo-3a0uHas Gpopma oOyuyenus u 30 6 3aouHast popma oOydeHus




MunucTtepcTBO Hayku U Bbiciiero oopazoBanus Poccuiickoit denepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
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KommnuiekT 3axanuii 1J11 KOHTPOJILHON padoThI
10 JUCIIHUITJIINHEC <<OHTI/IMaJIBHBI€ " aJalITUBHBIC CUCTEMBI ynpaBHGHI/IH»

3aganue |.

N3yuuTh TEOpETUUECKUI MaTepuall U MPUBECTU NOAPOOHBIE OTBETH HA KOHTPOJIbHBIE BOIIPOCHI.
OmnpeneneHue 1 KIacCH(PUKAIUS aTallTUBHBIX CUCTEM.

CrpyKkTypa anropurMa aJanTUBHOIO yIIPaBJICHMUSL.

[TocraHoBKa 3a/1a4¥ aJaTUBHOTO YIPABJIEHUSI.

MeToapl, UCIIOIB3YyEMBIE AJI CUHTE3a alallTUBHBIX CUCTEM YIIPABICHUS.

CucreMbl 3KCTpEMAIIBHOTO peryanupoBaHus. CTpyKTypa CUCTEMBI.

AJNropuUTMBI TIOMCKA IKCTPEMyMa YHUMOJAIBHOW (PYHKIMM B CHCTEMax SKCTPEMaJIbHOTO pery-
JMPOBAHUS.

7. AjanTuBHBIE CUCTEMBI C 3TAIOHHOM MOJIENBIO.

8. YcToH4MBOCTH aIanTUBHBIX cUCTEM yrpasieHus. [Ipsmoit metox JlsmyHoBa.

9. CuHTe3 JNMHEHHBIX aJalTUBHBIX CHUCTEM YIPaBJICHUS METOJOM AMHAMHUYECKOTO MPOrpaMMHUpO-
BaHUs U (yHKIMi JlamyHoBa.

10. ITocraHoBKa 3ajjaun CUHTE3a A TUBHOW CUCTEMBbI YIPaBICHUS JUHEHHBIM POIIECCOM IIEPBOTO
HOpsAJIKA.

3ananmell.

CuHTe3 perynaropa OCHOBHOIO KOHTYpa YIpPaBJIE€HUS B COOTBETCTBUH C BAPUAHTOM 3aJaHUSI.

1. OnpenenuTh 3aKOH ynpaBieHUS U KOI(D(OUIMEHT MPONOPLIUOHAIBHOCTU PEryasiTopa OCHOBHOTO
KOHTYypa aJanTHBHOM CHCTEMBbl YIpaBlIEHUs, OO0ECHEUMBAIONIMX YCTOWYMBOCTH Ipoliecca IpH

A=1107%, A =1.

Tabnuna 1. BapuanTtel 3a1aHuil.

ook wndE

VYpaBHenus npouecca. Bee mapameTpsl npoliecca U3BECTHBI. 3alaHHOE 3HAUEHUE
Bosmymenns Ha OV OTCyTCTBYIOT Bapuant X0
X =3x-0,3125u 1 +0,05
x=3x-0,35u 2 +0,1
Xx=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

2. IlocTpouTs KpHBBIE NEPEXOAHOTO IpoIecca X, (t) U ynpasieHus U, (t) , IpY 3aJaHHOM OTKJIOHE-
HHUU HA4aJIbHBIX YCIOBHH X, .
3. OnpenenuTh BpeMs IIEPEX0IHOrO mporecca T U3 yCIOBUS X(T ) =0,05X,.

3amanuelll.

ANTOpPUTM CHUHTE3a KOHTYPA aJanTalyu

[Tpu sxcrmyatanu OY B yCIIOBHSIX JAEHCTBYIOUIMX BO3MYILEHHUI MapaMeTpbl 00bEKTa U OCHOBHOTO
KOHTYpa yIpaBlleHUs] MeHsI0TcA. MaeHTudukanys napaMeTpoB npolecca U afanTtaius HacTpoeK pe-
TYJISATOpa MPOBOJUTCA IO M3MEPEHHBIM 3HAYCHHUAM (YHKIMU COCTOSHUS OOBEKTa, oOecredunBast
YCTOMYMBOCTb CUCTEMBI YIIPABJICHHS U BBIIIOJHEHUE OTPAaHUYEHUI Ha I10KA3aTeIu Ka4eCTBa.

[Tpu Bo3mymeHnn Ha OY U3MEHSATCS MapaMeTpbl YPAaBHEHUS COCTOSHUS (@ U D) U, COOTBETCTBEHHO,
MEHSIETCsl YIpaBiIeHHEe U K03 (HUIMEHT IPONOPLUOHATBHOCTH PETYIIATOPA.

BBenem mapamerp ajanrtainyy CUCTEMbI YHOPABICHUS M U IPUMEM 3aKOH yrpaeieHus U =—Kkx, rme

k=mJA T A.

1. Ilo HU3MEPCHHOMY 3HAYCHHUIO OTKIIOHCHU Xo HalTH mapaMeTp agarTainuu m:
x;m? :2A_L(mb A /A —a) ,
x;m’ —2A (mb.[A, /A —a)=0.

[ToncraBuM B ypaBHEHUE 3HAYEHUE b:

. 3+Ta g
Xom® —2A Az/ALTome/AZ/AL a|=0;

xZm? —ZA(&;TOa—a]:O;

0

mz:ﬂ[m_a];

Xg T,
m=i 2A 3+Toa_a .
XO TO
Tabnuna 2. BapuaHTel 3a1aHui.
| Usmepen- Ypasrerne | llapameTper Tapa- TToka3aTenu KauecTBa
= COCTOSIHUS MOJEIH B Vmpasie-
S | Hoeor nporecca Ipu | ypaBHEHUH MeTP HHE Hpo-
5'| xmonerye BO3MYILCHHH | TIOCIIE ajar anarra- 1IECCOM Jl(% Jl(%
3 -
£Xo Ha OY Tanuu b, a L1 m
1 0,05 X=3x—bu
2 0,1 X=3Xx—-bu A,
Uy =m [—2X
3 0,15 X =3x—bu 0 \JAl
4 0,2 X =3x—bu
5 0,05 X=3x+bu
6 0,1 X =3x+bu _ A
7| 015 % = 3x+bu Yo =M A%
8 0,2 X =3x+bu
9 0.05 X=ax+0,2u
10 0,1 X=ax+0,3u J __ 2amx
11 0,15 X =ax+0,4u ° b
12 0,2 X = ax+0,5u




B BapuanTtax 3amanust 9-12 He0OXOaUMO HAWTH MapaMeTp MOJEIW & M aJanTaiiud M IpH yrpasiie-
2amx

HHUM U, =— AHAJIOTUYHO CHOCO6y H3JI0KEHHOMY BBIIIIC.

2. 3anucarh 3aKOH YIPABJICHUS B aJalTUBHON CHCTEME U MOJYYUTh KOI(D(OUIIMEHT yCUIICHUS pery-
JIATOpA.

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

1eccaMu B cucteme 0e3 BO3MYIICHHA.

Kpurepun oueHku

[Ipu onieHKe pe3yabTaTOB BBHIOIHEHUS KOHTPOJIbHOU paboThl B pamkax b1.B.14 «Ontumans-
HBIC U a/IalITUBHBIC CUCTEMBI YIIPABIECHUS» UCIIOJIb3YETCS PEUTUHIOBAs CUCTEMA.

CornacHo peHTHHIOBOH CHCTEME OIICHKAa pPe3yJbTaTOB BBHIMOJIHEHUS KOHTPOJIHHON PabOTHI
dopmupyet Texkymuid pedTHHr R™. MakcuManbHOE 3HaUCHUE OIICHKU KOHTPOJIBHON paboThl paBHO
45 6. KonTpoapHOo#l paboTa cuMTaeTcs CAAHHOM, €CIM CTYICHT MoJydus 3a Hee He meHee — 30 O.
Kpurepnn onieHKH peAcTaBIeHbI B Ta0.

Kpurtepuu onenku KosmuectBo 6a/110B
KoppekTHOCTh pean3aliuyi METOIMKH pacuyeTa 5-9
KoppekTHOCTh COCTaBJICHUS YpaBHEHUI 5-8
[IpaBUIBHOCTB AITOPUTMA pacyeTa, OJIOK-CXeMa pacyera 5-8
[IporpamMmHas peanu3alus aropuTMOB 5-8
Odopmienue otyera 5-6
CBOEBPEMEHHOCTbH CJIaYU KOHTPOJIBHOU PabOTHI 5-6
NUTOI'O 30-45
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no qucuuiuinie b1.B.14 «OnTumanbHble U aJallTUBHBIE CUCTEMBI YIIPABICHUS»

KoMmiuiekT TecToBBIX 3a1aHMii
Bapuant Nel

Yacts 1. 3a1anue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

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

1.1. Kakue 3 HHKENpUBEACHHBIX JEHCTBUN SBJISIFOTCS OCHOBHBIMM dTallaMU NMPUHATHS PEIICHUH:
1) ompezeneHue LENU PELICHHS,
2) ompe/eseHUe BO3MOXKHBIX BAPHAHTOB PEILICHUS IIPOOIICMBI;
3) omnpeneneHUe BO3MOXKHBIX UCXO0B KaXK/IOr0O PEIICHHUS;
4) ONTUMH3AIMS CKAISIPHBIX KPUTEPHUEB IOCIIC BBEJCHUS IS HUX PHOPUTETOB;
5) BBIOOp HAMJIYYILETO PEIICHUSI HA OCHOBE ITOCTABICHHOI LS.
1.2. YkaxxuTe KaKkue u3 NpeACTaBICHHBIX CHCTEM OTHOCSTCS K aallTUBHBIM CHCTEMaM YIIPABJICHUS:
1) camoopraHu3yrOLIHECs;
2) CIOXHBIE;
3) camMOHacCTpauBarOLIHECs;
4) TOJIOHOMHBIC;
5) HeromoHOMHEIE.
1.3. Ykaxure, kakue U3 IPEICTaBICHHBIX 3a/1a4 OTHOCSTCS K MHOTOKPUTEPUAIBHBIM 3aJjauaM Teo-
PHUM IPUHSATHS PEILICHHIMA:
1) 3amada cMHTE3a CIIOYKHBIX TEXHUYECKUX CHCTEM;
2) OCHOBHas 33/1a4a YIPaBJICHHS;
3) onTHMH3AIMOHHAS 3a/1a4a;
4) 3amaya BEKTOPHOI ONMTHMH3ALINH;
5) 3amaua pacuera BapHanuu GyHKIIMOHATA.
1.4. DxBHUBaJICHTHOE MTpeoOpa30oBaHuEe OCHOBHOM 3aJjauu YIpaBJIeHUs MPEIoaraer:
1) BBeneHue Ge3pa3MepHBIX (YHKIIMOHAIIOB;
2) pacuer ¢pyHkuun ['aMunbTOHA;
3) MoCTpOeHHUE CTPATETuH YIIPaBICHHUS,
4) moxydeHHe OJHOCTOPOHHHX OrPaHUYEHHI Ha (DYHKIIMOHAIIBI;
5) cocrasienue ¢pynkuuu Jlarpamka.
1.5. 3agaya anropuTma aganTtayu CBOJIUTCS K:
1) wHacTpoiike ko3 PHIIMeHTa PETYIISITOpa;
2) YCTpaHEHHIO PacCOTJIaCOBaHMUS MEXy MOJICIbIO U OOBEKTOM YIIpaBIICHHS;
3) pacueTy BXOJIHBIX TapaMETPOB 00BEKTA;
4) ompeneneHuIo 3KcTpeMyMa (PyHKINY;



5)

pacuery rpagueHTa QyHKINH.

1.6. Ilepeuncnure METObI HETMHEHHOTO MMPOTPAMMHUPOBAHUS:

1)
2)
3)
4)
5)

T'paAuCHTHBIC MCTO/bI,

CUMILIEKCHBIN METOJ;

METO/bI CIIy4allHOTO IIOUCKA;

0e3rpalueHTHbIE METO/AbI IETEPMUHUPOBAHHOTO IOUCKA;
MCTOJbl BApUAITUOHHOT'O UCHUCIICHHA.

1.7. llens aganTUBHOTO YIPABJICHHS 3allMCHIBACTCS B BHUJIE OIPAaHMYCHHUM HAa OTKJIOHEHHE IMOKa3are-
JIeW KadecTBa.

1)
2)

3)
4)
5)

Y <A;
'[xdtsA;
0

X=ky;
X=Yy+U;
X=y-u.

1.8. Kakue u3 npuBeeHHbIX METOJOB HEJIMHEHHOTO IPOrPaMMHUPOBAHNS OCHOBaHbI HAa pacyeTe rpa-
JMEeHTa QYHKLUU:

1)
2)
3)
4)
5)

METO/I CIy4aHOTO ITOMCKA;

TpaJueHTHBIA METOJ;

METO/I CKAHUPOBAHUS;

METO/]T HACKOPEHIIIETO CITyCKa;

MCTO/J CKAHUPOBAHUA C ICPECMCHHBIM IIIaroM.

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

1)

2)
3)
4)
5)

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

OJIHOCTaJUIHBIE IPOLECCHI;

CJIOXHBIE CUCTEMBI;

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

1.10. HazoBure MeTOIBI CUHTE3A aIallTUBHBIX CUCTEM:

1)
2)
3)
4)
5)

METO]I UYHBAPUAHTHOCTH;

METOJI MOJAJIBHOTO YIIPABJICHUS;
ONTUMAJIbHBIN CUHTES,;

METO/1 IMHEWHOIO TPOrpaMMHUPOBAaHUS;
BapUALMOHHOE UCUHCIICHUE.

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

W3 nipeinioKeHHBIX BAPUAHTOB OTBETOB BEIOEPHUTE TOJILKO OJIMH BEPHBIN BapHaHT.

2.1. Knnaccuueckas 3a1aya ONTUMA3AINAN:

1)
2)
3)
4)

HUMECT OJJUH KpI/ITepI/Iﬁ OIITUMAJIBbHOCTH,

HMECT ABA KPUTCPUA OIITUMAIIBHOCTH,

HMECT MHOKCECTBO KPUTCPUCB ONITUMAJIBHOCTH,
HE UMCCT KPUTCPHUEB ONITUMAJIBHOCTH.

2.2. I[J'ISI CHUHTE3a aJITOPUTMOB aJlaliTallid MCIIOJIb3YIOTCS METOIBI.

1)
2)
3)
4)

rpaJueHTHbIE,

Ha npuMeHeHue GpyHkuu JIsmyHoBa,
METO/Ibl KOPPETSALUY,;

CUMIUIEKCHBIN METO.

2.3. @ynknus JlsmyHoBa uMeeT BUL:



1) v=v(xt);

2) an:kifi(x,u);

n of.
3) > r—;
D
aHd. o dx  oH du

on dt ox dt  ou dt

2.4. YciioBHe YCTOMYMBOCTH HENMHEHHBIX CHCTEM YIPABJICHUS COTIacHO MeTony JlsmyHoBa mmeer
BUJ!

4)

1) v(x,t)>o%<o;
2) v(x,t):O,%:O;
3) v(x,t)<0,%>0;
4) v(x,t)=0,%>0.

2.5. Moaynb rpaguenTa GyHKIMHA ONPEIENIeTCs ¢ TOMOIIbIO BBIPAKECHUS:

o) () -

of of of ).
ox, ox, ox, )

3) f(X0 +AX, Y, +Ay)—f(x0yy0);

4) x© e
OX; |y _ye0

2.6. Kakoil n3 HMKETIPUBEACHHBIX METOJIOB SBJIAECTCS OJHOMEPHBIM METOJOM JAETEPMUHUPOBAHHOTO
IIOMCKa:

1) rpamMeHTHBINH METON;

2) METOJl «30JI0TOTO CEUCHHS;

3) MeTox cryvailHBIX HANpPaBICHUH C OOPATHBIM IIArOM;

4) TPUHIMI MaKCUMyMa.
2.7. ®ynkuus Jlarpanka npy HaIMYUU M ypaBHEHUH CBA3M UMEET BUJ:

1) f,+ YA
i=1

2) 2kifi(x,U):

3) f, +Af;

9 Yo, (7).

2.8. TunuyHOM 3a1a4el TMHENHOTO IPOrPAMMUPOBAHHUS SIBISETCS:
1) 3amada momcka 3KCTpeMyMa HEIMHEHHOW (QYHKIUH;
2) 3aj1a4a Ha YCIOBHBIH IKCTPEMYM;
3) TpaHCHOpTHas 3a/1a4a;
4) BapuallMOHHAs 3aJaya.
2.9. NaiiTe onpeneneHue GyHKIHOHATA




1) QyHKUMOHAN — 3TO MEpEeMEHHas BEIMYUHA, KOTOpask 3aBUCHT OT BbIOOpa (QYHKIMU (WX KPH-

BOH);

2) (YHKIMOHAT — 3TO MOCTOSIHHAS BEJIMYHHA,;
3) ¢dyHKIHOHAT — 3TO QYHKIIHS;
4) (¢GyHKIUOHAT — 3TO HE3aBUCUMAs TICPEMEHHAsI BEJTMUNHA.
2.10. YpaBHeHHE MaTepHAJIbHOrO OanaHCca B OTKJIOHEHHUS OT CTAI[MOHAPHOTO COCTOSIHUS Ui KyOa

KOJIOHHBbI UMECCT BHU/:

1) B@ =V,
dt
2) B@ =ah+V,
dt
3) dh =ah;
dt
4) ﬁ =ah +bu.
dt
Yactp |1]. 3axanue Ha ynopsgouyene 0TBETOB

Yemanosume coomeemcmeue Jl/leDdey PA3PO3HEHRHbIMU YaACMAMU ymsep:)fcdeﬂu}l

3.1. YcTaHOBHTE COOTBETCTBUE MCKAY HAMMCHOBAHUCM 3aJa4 U Tpe6OBaHI/IHM, NpCAbABIIACMBIM K

KPUTEPUSIM:

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

T'0 KpUTEPHUS

2) onTUMH3aLMOHHAasA3a1a4a

0) Heo0X0IMMO MaKCUMU3UPOBATh (MUHUMU3UPOBATh) 3HAUE-
HUE HECKOJIBKUX KPUTEPUS

3) 3a71a9aBEeKTOPHOMONTHMH3AINH | B) HEOOXOIUMO 00SCIICUNTh OTPAHUYCHHUS, HAKIIabIBaCMbIC Ha

KpUTCPUHU, B BUAC HCPABCHCTB

3.2. YcTaHOBHUTE MPUUMHHO-CJIEICTBEHHYIO CBSI3b:

1) ecmuI' = max y, [u] <1 a) TO OCHOBHasI 3aJla4a yIrpaBJICHHs HE UMEET pe-
* ICHHS
2) ecmu I’y = min maxy, [u] >1 0) TO OCHOBHas 3a/la4ya YIpaBlIEHUsI UMEET PEIICHUE
u S
3) eciu I’ = max y, [uk ] <1, k=12..m B) TO OCHOBHAs 3a/1aua yIpaBJICHUs UMEeT M perie-
S 19
HUI

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

1) sxcTpemyMb yHKIUU a) paBEHCTBO HYJIIO N1EPBOM MPOU3BOIHON (PYHKIIMU, BTOpAsk IPOU3-
BOJHAsI OTpULIATEIbHA
2) MakcUMyM(Q YHKIIUU 0) paBeHCTBO HYJIIO IEPBOW MPOU3BOHON (DYHKIIMU

3) MUHUMYM} YHKITIH

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

3.4. YcTaHOBUTE COOTBETCTBUE MEKTY METOJIOM U OCHOBHBIM MOHSITHUEM METOAA!

1) MeToaCcKaHUpPOBAHUS

a) mar «CETKHu»

2) MeToJICITy4aifHOrOMOMCKa

0) rpagueHTPYHKINH

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

3.5. YcTaHOBHTE COOTBETCTBUE MEXKY ONPEICICHUEM U MaTeMaTUYECKON popMoii 3anucu:




1) KpUTCPHH a) am2+1,1X1 + am2+1,2X2 to.t am2+1,an = bm2+1
2) OrpaHNYCHUETUIIAPABEHCTBO 0) a;,X; +a;,X, +...+a,,X, <b,
3) orpaHMYEHHETUIIAHEPABEHCTBO n
B) R =Y cX,
j=L
Bapuant Ne2

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHbIX OTBETOB

s l’lpe()]lOJfC'eHHblx eaApuarmoe omeemoes 6bl6€pum€ HECKOJIbKO 6EPHbIX.
1.1. Ykaxwure OAHOMEPHEBIE METOAbI ACTCPMHHHUPOBAHHOI'O IIOMCKAa B 3aJadax HEJIUHEHHOT 0 I1po-

IrpaMMHPOBAHUS:
1) CUMIUIEKCHBINH METOJ;
2) METOJl «30JI0TOTO CEUCHHSI;
3) MeTox ciyvailHBIX HANpPaBICHUN C OOPATHBIM IIArOM;
4) TPUHIKI MaKCUMyMa:
5) MeTos JIoKaNIHU3aIHMU SKCTPEMyMa.

1.2. Yxaxxure HEOOXOMMOE U JOCTATOUYHOE yCIOBUS MaKCUMyMa (PYHKIIUH:
1) moJOXHUTENbHOE 3HAUCHUE MIEPBOIl IPOU3BOIHOM B TOUKE IKCTPEMYMA;
2) PpaBEHCTBO HYJIIO NIEPBOM MPOU3BOIHON (PYHKIIMU B TOYKE IKCTPEMYMa;
3) paBEHCTBO HYIIIO BTOPOil MPOU3BOIHOM HYHKIINY;
4) TOJOXKUTEIBHOE 3HAYCHHE BTOPOl IPOM3BOIHON B TOUKE IKCTPEMYMa;
5) oTpuuaTenbHOE 3HAYCHHUE BTOPOi IPOU3BOIHON B TOUKE IKCTPEMyMa.

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

1)
2)
3)
4)
5)

MMPONU3BOANTCIIBHOCTD,

00BbEM KaITUTAIOBIIOKCHHIA,

pEHTa0eNbHOCTD;

KaueCTBEHHBIE TTOKA3aTENN BHITYCKAEMOM MPOAYKIINH;
9KCIUTyaTaIl[HOHHBIC 3aTPaThlI.

1.4. Jlns onpenenenus Touek skcrpemyma ynkimu f(x)Heo6x0mumo:

1)
2)
3)

4)
5)

COCTaBHTH TIPOU3BOAHYIO f'(X);

COCTaBUTh CUCTEMY CONPSKEHHBIX (PyHKIIMI;

Haiitn 3HaueHus X', npu KoTopeix f'(x) obpamaercss B Hyib, T.e. PCIUINTb ypaBHEHHE
f'(x)=0;

paccuuTath MHOKMTeNH Jlarpansxa;

MCCIIeI0BaTh H3MeHeHue 3HaKa f'(x).

1.5. DkerpeMyM (QyHKIIMH MOKET TOCTUTaThCS B TOUKAX:

1)
2)
3)
4)
5)

B KOTOPBIX IepBast MPOU3BoIHAs (YHKIIUU 00paIaeTCsl B HYIIb;

B KOTOPBIX IepBasi MPOU3BOHAs (PYHKIIMU OTPHULIATENIbHA,;

B KOTOPBIX MepBas MPOoU3BoHas GYHKIUH MMOJT0KHUTENbHA;

B KOTOPBIX TepBasi MPOU3BOHAS (DYHKIIMU HE CYILIECTBYET;

B KOTOPBIX MepBas Mpou3BoIHas GyHKIIMHN oOpaiiaercs B 06CKOHEYHOCTb.

1.6. K Meroaam ciiy4ailHOro moucka OTHOCSATCS:

1)
2)
3)
4)
5)

METO/1 CIIy4alHbIX HAIIPABJICHMIA;

METOJI CKAHUPOBAHUS;

METO/] «CJIETIOr0» IMOUCKA;

METO/I HAUCKOPEUILIETO CITYCKa, 0
METO/I JIOKAJIU3aluu SKCTPEMyMa.




1.7. K meTonaMm n€TEpMUHUPOBAHHOTO TIOUCKA OTHOCSATCS:
1) Meron ciy4aiiHBIX HAIPaBICHHIA;
2) MEeTOJ CKAHHPOBAHHUS;
3) MeTo «30JI0TOTO CEYCHUS;
4) MeTOoJ HAUCKOPEHIIIEro CITyCKa,
5) MeTo[ JIOKaTH3aIUK FIKCTPEMyMa.
1.8. CiocoOb! moay4eHus! ciydyaiHbIX YUCENT:
1) BBIOOpKA MX M3 CIIEIUATBLHBIX TAOJIHII;
2) py4HbIE CIOCOOBI;
3) MeTo «30JI0TOTO CEYCHUS;
4) MaTpu4HBIC CIIOCOOBI;
5) mporpamMMHBIE CIIOCOOBI.
1.9. 3anaya Ha yCIIOBHBIN 3KCTPEMYM:
1) uMeer ypaBHEHHS CBSI3H;
2) HE UMEET YPaBHCHUS CBS3H;
3) He uMeeT 1eaeByI0 (YHKIIHIO,
4) uMeeT OrpaHUYCHHUS HA HE3aBUCHUMBIC IEPEMEHHbIC;
5) umeer neneByo GYyHKIUIO.
1.10. Kakum 06pa3oM BO3MOKHO BBIYUCIICHUE BapHaluy (yHKITMOHAJIA!
1) ¢ mOMOIIBIO TPOU3BOAHBIX MOABIHTEPATBLHBIX QYHKIHH (QYHKIIHOHATIA,
2) C MOMOIIbIO MOAYJIS QYHKIIUH;
3) ¢ momorisio pasnokenus B psaja Teinopa;
4) ¢ moMOIIBIO oriepanuii JorapuMUpPOBaAHUS;
5) ¢ momoreio GyHKIMK ["aMUIBTOHA.

Yactp |1. 3ananne ¢ BLIOOPOM 01HOI0 BEPHOI'0 OTBETA

ZE] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOJZIbKO OAUH BeprIﬁ BapwuaHT.

2.1. B ocHOBe TMHAMHUYECKOT'O POTrPAMMHUPOBAHMSI HCIIOIB3YETCS:

1) npuHIUI onTUMaNbHOCTH bermana;

2) TNPUHIKI MaKCUMyMa;

3) ypaBHeHue Diinepa;

4) CHUMILICKCHBIII METO/I.
2.2. MaremaTtrnueckasi (OpMYIHpPOBKa MPHUHIMINA ONTHMAJIBHOCTH Ui HETMPEPHIBHBIX IPOIECCOB
UMeeT BUJ:

1) -2 _min Zs—“f.+w ;

2) Ry :iri x(“”,u(i));
3) £,(x)= max Js (O, u®) o (<, u®)

4) Uy, = (ugl ,ugz),...,uE,N)).
2.3. Heob6xoaumoe ycinoBue skcTpeMyMa G yHKIUH:

1) paBeHCTBO HYIIIO TIEPBOM MPOM3BOIHON (PYHKIINH;

2) PpaBEHCTBO HYJIIO BTOPOI MPOU3BOHOM QYHKIINH;

3) TOJOXUTETBHOCTH MIEPBOI MPOU3BOJHON (HYHKIIUH;

4) TOJOXKUTETBHOCTh BTOPOH MPOU3BOAHON (HYHKITHH.
2.4. MunuMyM (QYHKIMOHANA COTIACHO METOJy TMHAMHYECKOIO MPOrpaMMUPOBAHUS COOTBETCTBY-
eT:

1) pemenuto ypaBHeHus1 bemnmana;



2) MuHUMyMy GyHKIuu Jlarpanka;

3) makcumymy yHkiuu ['aMuabTOHa;

4) wmakcumymy ¢yHkuuu Jlarpaska.
2.5. AcuMnToTHYECKas YCTOMYMBOCTD CHCTEMBI COTJIACHO MPSIMOMY MeToxy JIsimyHoBa 3anuchIBaeT-
Csl B BUJE:

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

2.6. YpaBHEHUE JIMHEHHOTO 00BEKTA MIEPBOTO MOPsIKA KMEET BUI:
1) x=ax+bu;

2
2) X:J.kyzdt;
0

3) y=ax;
4) y=ax’.
2.7. KouTyp amanrtaiyu B aJanTHBHON CUCTEME yIIPaBICHUS MPeIHA3HAYCH IS
1) KoppeKIHHu MapaMeTpoB PEryIITOpa OCHOBHOTO KOHTYPA;
2) amanTaiiy MapaMeTpoB ypaBHEHHs 00BHEKTA;
3) ympasieHus 00bEKTOM;
4) BO3MyIlleHHS Ha OOBEKT YIIPABICHHUS.
2.8. [IpenMy1IecTBO METO/1a HAMCKOPEHIIETO CITyCKa B CPABHEHHUH C TPAJAUCHTHBIM METOIOM:
1) mMOBBIIIAET TOYHOCTH MIOMCKA;
2) coKpalaeT 00beM BBIYHCICHHI;
3) ucKI0YaeT HeOOXOIMMOCTh pacyeTa YaCTHBIX MTPOM3BOAHBIX LEIECBOU (QYHKIIHH;
4) TO3BOJISET MOIYYHUTH PELICHHE 3a1aur O€3 UCIIOIb30BaAHMS IPaIHeHTa ()yHKIHH.
2.9. ]Iy 3KCTpeMalbHBIX CHCTEM PErYJIMPOBAHUS MPH MOUCKE SKCTPEMYMa HCITOIb3YIOTCS METO/IbI:
1) rpaaueHTHBIC,
2) TPUHIUAT MAaKCUMYMa,;
3) mHoxuTeneit Jlarpanxka;
4) Kyna-Takkepa.
2.10. «3omoTO€ ceueHne» UMeeT 3HaUeHHE:

1) 2:3:0.2;
2
3-5

2) z= ~0.38;
2

3) Z:3_—£/ﬁ'z—0.15;

4) z=0.

Yactp |1]. 3axanue Ha ynopsioueHre 0OTBETOB

Yemanosume coomeemcemeue Meafcdy PAaA3PO3HEHHbIMU YaCmAMU ymeepofcc)ele

3.1. YcraHoBuTE COOTBETCTBHE MEXY 3afaueil u (popMoii 3anucH QyHKIMOHANA:



1) 3a1a9a0NITUMATTBHOTOOBICTPOICHCTBUS

a) J=X(T)— min

2) 3ajauaynpaBlIeHUSKOHEYHBIMCOCTOSTHUEM

=
6) J :IF(x,u,t)dt — min

0

3) 3ajmaya ympaBieHUs [0 MUHUMYMY WHTErpaa

B) J=T > min

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

1) ynkmusal amunsTOoHA

a) X, _oa A, __aH i=12,..,n
oM, OX;

2) BEKTOPKOJINYECTBAIBUKEHUS

6) H(x,,u,t) ZXfxu

3) xanoHuueckasipopmal amMmuIbTOHA

.o, of
B) A== A —L, i=12...n
215

3.3. Onpenenure CylHOCTh METO/IA

1) moctpoenueobmactullapero

a) ynopsiI04rMBaHUE KPUTEPUEB 1O BaXKHO-
CTH U IIOCTPOEHHE MIPOLIEAYP MOCIE10Ba-
TeJIbHOU ONTHMHU3AIMU CHAYaja 1o MepBo-
My KpUTEPHIO, 3aTEM 10 BTOPOMY, TPEThE-
MY U T.J.

2)

0) mocTpoeHue peuIeHus, KOTOPOE HEb3s

MOCJICAOBATCIIbHAAONI TUMU3AUACKAIIIPHBIXKPUTCPUECB | YIIYUIIUTH OJJHOBPEMCHHO IO BCEM CKAJIAP-

HBIM KpUTCPUAM

3) onTUMU3AILKS HA OCHOBE KOMIIPOMHUCCHBIX OTHO- B) YCTAaHOBJICHUE BECOBBIX COOTHOIICHHI

(505051

MCKAY JIOKAJIbHBIMU KPUTCPUAMU

3.4. YcTraHoBUTE CBSI3b

1) npuHIMIIMaKCUMyMa

a) [, =minmaxy_[u]<1
u S

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

6) H(x,,u,t) ZXfxu

3) ycrnoBueMHHUMAKCA

n

ov . ov
B) —— =min E—f.+W
) dt v |&'ox, !

3.5. YcraHoBuTe criocod 3aaHus 1iara rmonucka

1) MeToaCKaHUPOBAHUS

2) METOJICITy4aifHOTOTIOMCKA

a) xk+ +ha
6) xlct — 0 _ o OF
OX

3) MeToTHANCKOPEHIIIeroCcTycKa

Bapuant Ne3

Yacrts |. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

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

1.1. I3 MHOrHMX 3aa4 ONTUMAIBHOTO YIIPABJIEHUS UMEIOT CYLIIECTBEHHOE 3HAUYEHNE TPH 3aa4H:




1) 3amada ONTHMAILHOTO OBICTPOICHCTBHS,
2) 3amaya ynpaBJICHUS KOHEYHBIM COCTOSTHUECM;
3) ocHOBHas 3a/1a4a yIpaBJICHUS;
4) 3amaya ympapJCHHUS [0 MUHUMYMY MHTErpaja;
5) 3amava BEKTOPHOM ONTHMU3AIINH.
1.2. VkaxuTe Kakue U3 MMPeICTaBICHHBIX CHCTEM OTHOCSATCS K aJallTHBHBIM CHCTEMaM YIPaBJICHUS
1) camoopraHu3syrIuecs;
2) CIIOXKHBIE;
3) camoHacTpauBaroIIuecs;
4) TrOJOHOMHBIE;
5) HEroJOHOMHBIE.

1.3. B cmygae MHOTOCTaAUITHOTO TIpoIiecca HEPTEXUMUU CTaTUCH MOXKET OBITh:
1) oTpe30K BpeMeHH;
2) ammapar;
3) wuacTp anmapara;
4) sram pacyera;
5) crparerus ynpaBieHUs..

1.4. B pemienuu 3a7a4 ONTUMHM3ALUN TPUMEHSIOTCA:
1) npunIUI onTUMaibHOCTH bermana;
2) NPUHIHUI JBOHCTBEHHOCTH;
3) NpPUHIMI MAaKCUMYMa;
4) TPHHIMII KpaiHero;
5) NpUHLIUI MUHEMYMa.

1.5. BoibepuTe METOIBI MTOCIICIOBATEIBHON ONTUMH3AIHMH CKAISIPHBIX KPUTCPHUEB B 331a4aX BEKTOP-
HOM ONTHMH3AIINY:

1) rpaaueHTHBIN;

2) JOCTH)KEHHsSI YaCTHBIX IIEJIeH;

3) Ha3HA4YeHUS YCTYIIOK;

4) CHMIUIEKCHBIN;

5) 30J10TOTO CEYCHHS.

1.6. 3amaya anropuT™Ma aanTali CBOJUTCSA K:
1) wHactpoiike ko3¢ HIHeHTa peTyIsITopa,;
2) YCTpaHEHHIO PacCOTIaCOBAHUS MEXy MOJICTIbIO U OOBEKTOM YIIPaBIICHHS;
3) pacyery BXOJHBIX MapaMETPOB 00BEKTA;
4) ompeaeneHUI0 3KcTpeMyMa (DyHKIINY;
5) pacuery rpaauenTta QyHKIHH.

1.7. llenb aganTUBHOTO yIpaBJi€HUS 3alHCHIBAETCS B BUAE OIPAHMYECHUIM HA OTKJIOHEHHE MOKa3are-
JIel KadecTna:
1) y<A;

2) Txdt <A;
0

3) x=ky;
4) X=Yy+uU;
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 CIy4aitHOTO MTOMCKA;

rPaAuEHTHBIA METOI;

METO/I CKAaHUPOBAHHS;

METOJi HAMCKOPEUILIEro CITYCKa,

METO/ CKAHUPOBAHUS C IEPEMEHHBIM IIIATOM.

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

1)

2)
3)
4)
5)

MHOT'OCTaIMHHBII MIPOLIECCHI, B KAYECTBE CTAaAUN KOTOPBIX PAaCCMaTPUBAIOTCS OTACIIBbHbIC all-
naparsl;

OJIHOCTaUIHBIE IPOLECCHI;

CJIOXKHBIE CUCTEMBI;

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

1.10. HasoBuTe MeTOIBI CUHTE3A aJallTUBHBIX CUCTEM:

1)
2)
3)
4)
5)

METO]I UHBaPUAHTHOCTH;

METO/1 MOJAJIbHOTO YIIPaBJICHUS;
ONTHUMAIbHBIA CHHTES,

METO/I TMHEUHOT0 IPOrpaMMHUPOBaHUS;
BAPUAIMOHHOE UCUYUCIICHHE.

Yacts |l. 3aganue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

M3 npeanoKeHHbIX BApMaHTOB OTBETOB Bbl6epuTe TO/IbKO OANH BEPHbIN BapUaHT.

2.1. Kitaccnueckas 3a1aua ONTHUMU3ALIAN:

1)
2)
3)
4)

HUMCCT OAHH KpI/ITepI/Iﬁ OIITUMAJIBbHOCTH,

HMECT ABA KPUTCPUA OITUMAJIBHOCTU,

HMECT MHOKECTBO KPUTCPUCB ONITUMAJIBHOCTH,
HE UMCCT KPUTCPHUEB ONITUMAJIBHOCTH.

2.2. J1y1s cMHTE3a aIrOPUTMOB aJIalITAI[H HCITOJIB3YIOTCS METOIbI:

1)
2)
3)
4)

TPaJuEHTHBIE;

Ha mpuMeHeHne GyHkuun JIsamyHona;
METO/IbI KOPPEJSILUH;

CHUMILIIEKCHBII METOI.

2.3. Posb aprymeHTa B yHKIIMOHAIAX UTPAIOT:

1)
2)
3)
4)

POU3BOJIHBIE (PYHKIINY;
NIEPEMEHHBIE;

(YHKLNU WU KPUBBIE;
KOHCTaHTBHI.

2.4. Oynxius JIsmyHoBa IMEET BHI:
1) v=v(xt);

2) ikifi(x,U):

3)

e ofy
_ija_xi’

=



OHdr oHdx oHdu

4) ——+——+——.
oL dt ox dt  ou dt

2.5. YciioBHE YCTOHYMBOCTH HEIMHEHHBIX CHCTEM YIPABJICHHUS COTJIACHO MeTojy JIsmyHoBa mmeer
BUJ!

1) v(x,t)>o%<o;
2) v(x,t)=0,%=0;
3) v(x,t)<0,%>0;
4) v(x,t):O,%>O.

2.6. Monyib rpagueHTa QyHKIUN OTMPEACIISIETCS C IIOMOIIBIO BRIPAKEHUSI:

o) (of ) of )
1) — | | +t|—
0X, OX, oX,,
2) (af 1 af PERES ] af Jl
OX, OX,  OX,

3) f(xo +AX, Yy, +AY)_f(Xo,YO);

2.7. Kakoil u3 HWKENPUBEICHHBIX METO/IOB SIBJISCTCS OJHOMEPHBIM METOJIOM JCTCPMUHHPOBAHHOTO
HOHCKA!

1) rpaaueHTHBII METO/;

2) METOJl «30JI0TOTO CEUCHHS;

3) MeTox cryvailHBIX HANpPaBICHUN C OOPATHBIM IIATOM;

4) TPUHIMI MaKCUMyMa.

2.8. ®ynkiusa ["aMuabTOHA BIOIH ONTUMAIBHON TPACKTOPUH TIPOIIECCa:
1) mocrosiHHa,
2) TPUHHUMAET MePEMEHHbIC 3HAUCHHUS;
3) yOsbiBaer;
4) BoO3pacraer.

2.9. CornacHO MPUHIMIY ONTHUMAJIBbHOCTU MOCTPOEHHE CTPATErMU YMIPaBIECHUS MHOTOCTAIUNHBIM
IpOIeCCOM HEOOXOAUMO MTPOBOIUTH:

1) c Hayana mporecca K KOHILY;

2) C KOHIIa Tpoliecca K Havaiy;

3) s Beex CTajuid OJJHOBPEMEHHO;

4) B TIPOW3BOJILHOM MOCIIEI0BATEIHLHOCTH.

2.10. MeTo TMHAMUYECKOTO MPOrPAaMMHUPOBAHUS PEATU3YETCS:
1) B4 oramna;
2) B2 dTama;
3) B3 orama;
4) B 1 oTam.



Yactp |11. 3aganue Ha ynopsgouyeHyie 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YaCmAMU ymeepofcdeﬁuﬂ

3.1. Ycra"HoBuUTE CBS3b

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

2) mpuHIMODonTUMalbHOoCcTHbermMana
) P 6) H(x,A,u,t) ZXfxu

3) yclioBHEMHHUMAKCa n
B) ~ D _ min Za—ofi +W
dt u | 40X,

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

1) ocHOBHAas3a1auayIpaBIeHUs a) He00X0IMMO MaKCUMHU3UPOBATH (MUHUMH-
3UpOBaTh) 3HAYEHUE OJHOI'O KPUTEPHUS

2) onTUMH3aLMOHHAsA3a1a4a 0) He00X0IMMO MaKCUMU3UPOBATh (MUHUMU-
3UpOBATh) 3HAYCHUE HECKOJIBKUX KPUTEPUS

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

3.3. YcTaHOBHTE COOTBETCTBUE MEXKY ONPECICHUEM U MaTeMaTHYeCKo (pOPMYITHPOBKOM:

1) dpyuxuusal amunpTOHA 2) X, =8_H’ }-Li =_8_H’ i—12..n
oM, OX;

2) BEKTOPKOJINYECTBAIBUKEHUS

6) H(x,k,u,t):zn:kifi(x,u)

3) xaHoHnueckasipopmal aMmuIBTOHA

o of,
B) A, =3 A —, i=12,..n

3.4. YcraHOBHTE COOTBETCTBHE MEXY ONPEIEICHUEM U MaTeMaTU4ecKo (popmMoil 3anucu:

1) kpurepwuii a) A%y T8y 10X+t 8 0 X my+1

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

3) OTpaHUYCHUCTUIIAHCPABCHCTBO

B) R=Y¢X,
=)

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



1) sxcTpeMyMpyHKIUU a) paBEHCTBO HYJIIO N1EPBOM MPOU3BOIHOM

(GbyHKIIMY, BTOpasi MPOU3BOIHASL OTpHUIIATENIbHA

2) MakcuMyMQ YHKITUU 0) paBEeHCTBO HYJIIO IEPBOW MTPOU3BOTHON
byHKIAHA
3) MUHUMYM}YHKITIH B) PaBEHCTBO HYJIIO IIEPBOM IPOU3BOIHON

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

Bapuant Ned

Yacte |. 3agannue ¢ BLIOOPOM HECKOJbLKHX BEPHbIX OTBETOB

s l’lpe()]lOJfC‘eHHblx e8Apuarmoe omeemoes 6bl6€pum€ HECKOJIbKO 6EPHbIX.

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

1)
2)
3)
4)
5)

CUMIIIEKCHBIM METO/T;

METOJ| «30JIOTOTO CEYECHUSY;

METOJ CITy4aifHBIX HAIIPaBJICHUN C OOPATHBIM LIaroM;
IIPUHLIAII MAKCUMYyMa:

METO/ JIOKAJIU3ALUU 3KCTPEMYMA.

1.2. Ykaxxure HeOOXOMMOE U JOCTATOYHOE YCIOBUS MaKCUMyMa (DYHKITHH:

1)
2)
3)
4)
5)

MOJIOKUTENBHOE 3HAUEHHUE MEPBOM MPOU3BOJIHOM B TOUKE SKCTPEMYMA;
PaBEHCTBO HYIIIO IEPBOI MPOU3BOAHON (PYHKIIUH B TOUKE IKCTPEMYMa;
PaBEHCTBO HYIIIO BTOPOM MPOU3BOJHON (DYHKIUY;

M0JIO’KUTEIBHOE 3HAYEHHE BTOPOM MPOU3BOAHON B TOUKE IKCTPEMYMa;
OTPHULIATEJILHOE 3HAYEHNE BTOPOU MPOU3BOJHOM B TOUKE SKCTPEMYMa.

1.3. Kpurepuii onTUMaTbHOCTH BBIPAKAIOT B BHIIE YIKOHOMHYECKON I(PPEKTUBHOCTH, OIIEHKY KOTO-
pOi MPOU3BOJAT € YUETOM CIEIYIOIUX (PaKTOPOB:

1)
2)
3)
4)
5)

MPONU3BOANTCIIBHOCTD,

00BEM KanmuTaIOBIOKEHHII;

pEHTa0eNbHOCTD;

KaueCTBEHHBIE TTOKA3aTeNN BBIMTYCKaeMOM MPOAYKIINU;
9KCIUTyaTaIl[HOHHBIC 3aTPaTHlI.

1.4. Kakue 3 HUKETIPUBEACHHBIX JEHCTBUI SBJISAIOTCS OCHOBHBIMU ATAllaMU MIPUHSTUS PEIICHU!

1)
2)
3)
4)
5)

OIIPECIICHUE 1IEJIN PELICHUS;
orpeziesieHue BO3MOKHBIX BapHAHTOB PELLIEHUS TPOOIIEMBI;

OIIpEEIICHNE BO3MOKHBIX UCXOA0B KaKJOTO PEIICHUS;

ONTUMM3ALMS CKAIIPHBIX KPUTEPHUEB MOCIE BBEICHUS 1JI11 HUX IPHOPUTETOB;
BbIOOp HAWIYYILETo pelIeHs] Ha OCHOBE MTOCTABICHHOM EeIH.

1.5. Kakum 00pa3oM BO3MOXKHO BBIUKCIIEHUE Bapuallui (QyHKIIMOHAA!

1)
2)
3)
4)
5)

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

C IOMOIIBIO pa3yioxkenus B psaj Teitopa,

C TIOMOIIIBIO ONepanuii JorapupMUpOBaHUS;

¢ momouibio GyHKIuM ['aMmuiabTOHA.

1.6. K meToagam ciy4ailHOTO MOMCKa OTHOCSITCS

1)
2)

METOJI CIIy4alHbIX HAIIPABJICHUIA;
METOJ1 CKAHUPOBAHUS;



3) MeToJ «CIernoro» MOUcCKa;
4) MeToJ HAUCKOPEHIIIEero CITyCKa;
5) Meroj NOKaIM3alUK YKCTPEMyMa.
1.7. Ykaxkute He0OX0ANUMOE U JIOCTATOYHOE YCIOBUSI MaKCUMyMa (yHKIUH:
1) moNIOKUTENBHOE 3HAYCHHUE TIEPBOI IPOU3BOIHON B TOUKE IKCTPEMYMa;
2) PpaBEHCTBO HYIIIO MIEPBOM MPOU3BOAHON (PYHKIIMU B TOUKE IKCTPEMYMA;
3) paBeHCTBO HYJIIO BTOPOH NMPOU3BOIHOM QyHKINHY;
4) TOJOKUTEIBHOE 3HAYCHHE BTOPOi IPOM3BOIHOM B TOUKE IKCTPEMYMa;
5) orpunarenbHOE 3HAYCHUE BTOPOM MPOU3BOIHON B TOYKE IKCTPEMYMA.
1.8. IlepeuncauTe OCHOBHBIE TOHATUS METOAOB CIYy4allHOIO ITOUCKA:
1) rpagueHT QyHKUIMY,
2) ciydaiiHbIA BEKTOP;
3) ciy4aiiHbIil BBIOOP TOYKH;
4) «oBpar» QyHKIHH,
5) 1war ckaHWpOBaHUSI.
1.9. MunumMyM GyHKIIHMOHANA CISAYIOT U3 YCIOBHS:
1) MakcuMyMa SHEPrHH B CHCTEME;
2) MakcuMyMa MOIIHOCTH B CHCTEME;
3) makcumyma Qynkuuu ["amunbroHa;
4) muHuMyma QyHKIUU ['aMUIbTOHA,
5) MuHUMYMa (YHKIIUH [TOJIC3HOCTH.
1.10. Lenp aanTUBHOTO yIpaBICHUs 3aMIUCHIBACTCSA B BUEC OTPAaHUYCHHUI Ha OTKJIOHEHHE MOKa3aTe-
JIe! Ka4yecTBa.
1) y<A;

2) Txdt <A;
0

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

Yactp |1. 3aganne ¢ BLIOOPOM 01HOr0 BEPHOI'0 OTBETA

M3 npeanoXeHHbIX BAPUaHTOB OTBETOB Bbl6epMTe TOZ1IbKO OAUH BeprIﬁ BapuaHT.

2.1. B ocHOBe TMHAMHUYECKOTO POTrPAMMHUPOBAHUS UCIIOIB3YETCS:

1) npuHIUI onTUMaNbHOCTH bermana;

2) TNPUHIUI MaKCUMyMa;

3) ypaBHeHue Diinepa;

4) CHUMILICKCHBIIl METO/I.
2.2. MaremaTtrnueckasi (OpMYIHpPOBKa MPHHIMINA ONTHMAIBHOCTH I HETMPEPBIBHBIX IPOIECCOB
UMeeT BUJ:

1) -2 _min ZS—Uf.+W ;

2) Ry :iri x(“l),u(i));
3) 1, ()= ma f (¥, u®)+ £, [0 (<, u®);

u
— (O, (N))
4) uNO_(u0 JUg”y Uy ).
2.3. «30510TO€E CEeUEeHNE) NMEET 3HAYECHHE:



1) 2:1:0.2;
2
2) Z=3_2\/§z038,
3) z=3_‘/1_1z—o.15;
2
4) z=0.

2.4. YcioBue OKOHYAHUS MOMCKA dKCTpeMyMa (DYHKLIHMU HECKOJbKUX MEPEMEHHBIX B I'PaJUEHTHOM
METOJIE:

1) paBEHCTBO HYJIIO BEKTOPA-TPAIUEHTA;

2) PpaBEHCTBO HYINIO (QYHKIUH LIEITH;

3) paBEeHCTBO HYJIIO OJHOM M3 YaCTHBIX MPOU3BOIHBIX QYHKIIUH IICITH;

4) paBEHCTBO HYJIIO OJHOW M3 HE3aBUCUMBIX NIEPEMEHHBIX.
2.5. Heobxoaumoe ycioBue 3KCTpeMyMa (pyHKITUH:

1) paBEHCTBO HYIIIO TIEPBOM MPOU3BOIHON (PYHKIINY;

2) pPaBEHCTBO HYJIIO BTOPOI MPOU3BOIHOM DYHKIINH;

3) NOJOXKUTETBHOCTD MIEPBOI MPOU3BOIHON (DYHKIIUH;

4) TOJO0KUTEIBLHOCTh BTOPOH MPOM3BOAHON (HYHKITHH.
2.6. AcumnToTHYecKas YCTOWYMBOCTh CUCTEMBI COTJIACHO MPSIMOMY MeToy JIsimyHOBa 3amuchIBaeT-
Cs B BUJIE:

1) v(x,t)>o%<o;
2) v(x,t)=0,%=0;
3) v(x,t)<0,%>0;
4) v(x,t):O,%>O.

2.7. Kako#t n3 HMKENPUBEIEHHBIX METOIOB SIBISIETCSI OJHOMEPHBIM METOJIOM JIETEPMUHHPOBAHHOTO
TIOUCKa:

1) rpamMeHTHBINH METON;

2) METOJl «30JI0TOTO CEUCHHS;

3) MeTox cryvailHBIX HANpPaBICHUH C OOPATHBIM IIArOM;

4) TPUHIMI MaKCUMyMa.
2.8. YpaBHeHHE JIMHEHHOTO 00BEKTa MEPBOTO MOPSAKA UMEET BH/I:

1) x=ax+bu;

2
2) )‘(:_[kyzdt;
0

3) y=ax;
4) y=ax>.
2.9. Kitaccnueckas 3aj1ada ONTUMU3AINN:
1) uMeeT OJMH KPUTEPHUl ONITHMAIBHOCTH;
2) MMeeT JBa KPUTEPHS ONTUMATLHOCTH;
3) WMeeT MHOXKECTBO KPUTEPHEB ONTUMATIBHOCTH;
4) He UMeeT KPUTEPUEB ONTHMAILHOCTH.
2.10. KoHTyp ajanramnuy B aJanTHBHON CUCTEME YIIPaBJIEHHs IPEIHA3HAUCH JIJIs:
1) KoppeKIuH IapaMeTPOB PETYIATOPa OCHOBHOTO KOHTYPA,;
2) ajanTalMy MapaMeTpoB ypaBHEHUS 00bEKTa;
3) ympaBieHus 00bEKTOM;



4) BO3MyIICHUS HA OOBEKT YIIPaBIICHHUS.

Yacte |11. 3aganue Ha yHHopsiioueHe OTBETOB

Yemanosume coomeemcemeue Me.?fcdy PA3PO3HEHHbIMU YaCmMAMU ymeepofcdeHuﬂ

3.1. YCcTaHOBUTE COOTBETCTBHUE MCKAY MCTOAOM M OCHOBHBIM IMMOHATUCM MCTOA:

1) MeTox cCKkaHMPOBAHUS a) Iar «CeTKm»
2) METO[| CIIy4aliHOTO TIOHUCKa 0) rpanueHT)yHKINH
3) MeTO/1 HAaMCKOPEHIIIEeTO CITyCcKa B) [TOCJIEIOBATEIBHOCTD CIyYaliHBIX YHCEIT

3.2. YcTaHOBUTE NPUYMHHO-CIIEICTBEHHYIO CBS3b:

1) ecu I' = maxy, [u] <1 a) TO OCHOBHAs 3aj1a4ya yIpaBJCHUS HE HMECT
* peneHus
2) ecmu I’y = min maxy, [u] >1 0) TO OCHOBHAs 3a/1a4ya YIpaBJICHUs UMEET pe-
v IIEeHHE
3)ecm I =maxy fu, |<1, k=12,..m B) TO OCHOBHAS 3a/iaua yIpaBJIcHUsS UMEET M
° pelIeHuii

3.3. Ycra"oBure crioco0 3aaHus mara mouckKa

1) METOA CKaHMPOBAHMSI a) x &) — 5 () 4 hy (0

2) MeToJCITy4aifHOrOITOMCKa

OX
3) METO HAMCKOPEHILEro CIIyCKa B) XV = x® 4 Ax
3.4. Onpenenure CyIHOCTH METO/IA
1) noctpoenue obnactu [Tapero a) yHopsiA0YMBaHUE KPUTEPUEB MO BAXKHOCTU U

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

2) nocnenoBarenbHasi ONTUMHU3ALUS 0) MOCTPOEHUE pElLIeHUs, KOTOPOE HEb3sI

CKaJIIPHBIX KPUTEPHUEB YAYYIIUTh OJJHOBPEMEHHO MO BCEM CKAJISIPHBIM
KpPUTEPUAM

3) onTUMM3a1LKs HA OCHOBE KOMITPOMHUCCHBIX B) YCTaHOBJIEHUE BECOBBIX COOTHOILICHUN MEX-

OTHOILIEHUN 1y JIOKQJIbHBIMU KPUTEPUAMU

3.5. YcTaHoBUTE COOTBETCTBHE MEXKTY 3a7a4eii 1 opMOH 3amucu PyHKITMOHAIIA:




1) 3a1a4a ONTUMAIBEHOTO OBICTPOICHCTBHUS a) J= X(T) —min

2) 3a7a4a yIpaBieHUs KOHEYHBIM COCTOSHUEM T
6) J =IF(X, u,t)dt — min

0

3) 3amaua yrnpaBJeHUsS 10 MUHUMYMY HUHTE- B) J=T > min
rpana

Kpurepun oueHku
IIpu oneHke pe3yabTaTOB BHIIIOJHEHUS TECTOBBIX 33JaHUIl B paMKax JMCLUIUIMHBI MCIIOJb-
3yeTcst peiiTuHroBas cucreMa. CorjgacHO pedTHHTOBOM cUCcTeME OLEHKA Pe3yIbTaTOB TECTUPOBAHUS
dbopMupyeT Tekyiuid pedtuHr R™ . MakcumanbHoe 3HaueHue omneHku paBHo 10 6. Tect cuuraercs
NPOIIEHHBIM, €CIIH CTYACHT HOJIY4HJI 32 HEro He MeHee — 6 O.
Kpurepuu onieHku npeacrabieHsl B Ta0JI.

Kpurepum ouenkn Kosun4yecTBo 6a/110B
Yacts 1. 3ananue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-3
Yacrts II. 3amanue ¢ BBIOOPOM OHOTO BEPHOTO OTBETA 0-3
Yacts |ll. 3aganue Ha ynopsjoueHne OTBETOB 0-4
UTOI'O 0-10
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