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Ilepeuenv komnemenyuit u UHOUKAMOPOG OOCHMUINICCHUA KOMNEMEHUUIL C YKAZAHUEM IMAN0E POPMUPOEAHUS 6 NPOUecce 0C60EeHUS
OUCUUNIUHDL

Komnerenuus:

[1K-1 CnocobeH ocyniecTBIATh COOp M aHAIN3 HAYYHO-TEXHUYECKON MH(pOpMaImu, 00001IaTh NepeoBOi HAMOHATIBHBINH U MEXTyHAPOIHBIN
OTIBIT B 00JIaCTH Pa3pabOTKH U BHEAPEHUSI CUCTEM YIPABICHUS
WHaukaTopbl JOCTHKEHUS! KOMIIETEHIINU:

[1K-1.1 3naet MeTOo/1bI MaTEMaTHYECKOTO MOAETUPOBAHUS IIPOLIECCOB U OOBEKTOB aBTOMATU3ALIMU U YIIPABICHUS ;

[1K-1.2 YMeeT npuMeHsTh METOJIbI MAaTEMaTHIECKOTO MO/ICTTMPOBAHUS MPOLIECCOB M 00OHEKTOB aBTOMATU3AIINH U YIIPABJICHNUS

[1K-1.3 Brageer HaBbIKaMU NMPOBECHUS TEOPETUUCCKUX UCCIIETOBAHUI U BEIYUCIUTEIHHBIX SKCTIEPUMEHTOB B COOTBETCTBHH C
MCI0JIb30BAHNEM BBIOPaHHBIX CTAHIAPTHBIX MPOTPAMMHBIX CPEICTB.

Huouxamoput Amanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL

oocmudiceHus Jlexyuu Ilpakmuueckue Jlabopamopnoie 3anamusn Kypcoeoit npoexkm Haumenosanue

KoMnemeHyuu 3anamus, 1a60pamopHslii (paboma) ouenoun0zo cpedcmea

npaKmuKym
TIK-2.1, [IK-3.1 Tema 1- 4 He npedycmompenui Jlab. paboma 1-4 He npedycmompenui Ik3amen,
mecmuposanue, 1ao.

paboma

IIK-2.2, TIK-2.3, He npedycmompenui Jlab. paboma 1-4 He npedycmompenui IK3zamen,

IIK-3.2, I[IK-3.3 mecmuposanue, 1a0.
paboma




Ilepeuenv oyenounvlx cpedcme no oucyuniune (Mooys)

Texkymuii peiTHHT
JIa6. paboTa bann
Nel 20-30
Ne2 20-30
Ne3 20-30
TectupoBanmue 0-10
UTOI'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 IONHOCTBIO,
(3auTeH0) |HEOoOXOAWMMBbIE NPAKTHYECKHE KOMIIETEHIIMM B OCHOBHOM C(HOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMOi
O6y‘-IeHI/I$I y‘~IC6HBIe 3aaHus BBIITIOJIHCHBI, KAYCCTBO HWX BBIIOJHCHHA JOCTATOYHO BBICOKOC. CTYZICHT 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

3ammra
1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
YyMEHHE W BIaJIeHuEe 00ydYaromerocs
u3JaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOATEIHHO MPUMEHSTh
CTaHJIAPTHBIE METOJBI TIOCTABICHHOMN
3aa9u c UCTIOH30BAHUEM
uMemIIeiicss  mabopatopHoil  6aswl,
NPOBOJIUTh  aHAINW3  TOJXYYCHHOTO
pe3yabTara paboTHhL. Moxet
BBITIOJHATBCS B WHJIUBUIYAJTLHOM
TOPSIKE WITM TPYNTION 00yYaroIiXCsl.

Tembl
1a00paTOPHBIX
pabor.

Tect

Cucrema CTaHJAPTU3UPOBAHHBIX
3aJaHUH, IIO3BOJISIOLLAS
aBTOMATU3UPOBATh 101147 0)%
U3MEPEHUs] YPOBHs 3HAHUM U YMEHUH
oOyyarorierocs.

donn
3aJIaHuN
MPOBEJCHUS
HUTOT'OBOI'O
TECTUPOBAHUS 10
JUCLMITINHE

TECTOBBIX
IS




MMWHOBPHAVYKHU POCCHUHN
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(dheneparbHOTO TOCYIAPCTBEHHOTO OIOHKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonuvix cucmem u mexnonoauti

Hanpasiieane nonroroku: 27.03.04 YnpapieHue B TEXHHYECKUX CHCTEMAX
[Ipoduns: CucreMbl U cpe/icTBa aBTOMATHU3AIMH TEXHOJIOTMYECKUX TPOLIECCOB

Y4eOHBIM TUTAHOM TIO HampaBiieHWto TnoarotoBku 27.03.04  VYupapiieHWe B TEXHHUYECKHX
CUCTEeMaXx JUIsl 00YJaroIIMXCs MPEAYCMOTPEHO MPOBEICHUE JTA0O0OPATOPHBIX 3aHATUN TIO JUCIUTIIIHE
«OnTuManbHBIC U aIAITUBHBIC CUCTEMBI YIIPABICHUS.

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

ens mpoBeneHus: 1abOpaTOPHBIX PabOT - MPAKTUUYECKOE OCBOEHHE TEOPETUYECKUX MOJI0KEHUN
JIEKIIMOHHOTO MaTepuaia, a TakKe BIpa0OTKa CTYJIEHTaMHU OTIPEICTICHHBIX YMEHUH U HAaBBHIKOB

KommiekT 1abopaTtopHbix padoT
o aucuuiuinHe «ONnTUManbHbIe U a1allTUBHBIE CUCTEMBI YIIPABICHUS»

JlaGopaTtopHnasi padora Nel
Tema «MccnenoBanre aqanTUBHON CUCTEMBI YIIPABICHUS TMHEHHBIM 0OBEKTOM TIEPBOTO MOPSIAKAY.
3ananue:
[IpoBecTu cUHTE3 OCHOBHOTO KOHTYpa aIalTUBHOI CHUCTEMBI.
Hcxoanble JaHHbIE 17151 BHITIOJHEHUS J1Aa00PaTOPHOH padoThl
Tabmuua 1. BapuanTs! 3aganmuii.

VYpaBHeHus npouecca. Bece mapameTpsl nporecca U3BECTHBI. 3alaHHOE 3HAYCHHUE
Bosmymenns 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 0 +0,1
X=2x+0,3u 10 +0,15
X=2x+0,4u 11 %0,2
X =2x+0,44u 12 +0,22

ITopsinok BbINOTHEHHS 1a00paTOPHOI padoThI
1. OnpenenuTs 3aKOH ynpaBieHHUS U KO3(PPUIMEHT MPONOPLUOHATIBHOCTH PEryasiTopa OCHOBHOIO
KOHTYpa aJanTHUBHOW CHCTEMBI YIIpaBlIEHHUs, OO0ECHEUMBAIOUIMX YCTOWYMBOCTH Ipoliecca IpH

A =110", A =1.




2. TlocTpouTs KpUBBIC NEPEXOHOrO mpouecca X, (t) u ynpasmenms U (t),

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

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

4. OTpa3uTh pe3yabTaThl B 1a0OPATOPHOM OTUETE.

JlabopaTopnas paéora Ne2

Tema «lccnenoBanue KOHTypa ajanTaluy CUCTEMBI YITPABICHUS.
3aganue:
PazpaboTarh alropuT™M CHHTE3a KOHTYpa aJarnTaliH.
Hcxoanblie 1aHHbIe /151 BHINOJTHEHHUS J1A00paTOPHON padoThl
Tabnuna 2. BapuaHThl 3a1aHMA.

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 YIpaBJEHUS B aJalTUBHON CUCTEME U NOJYyYUTh KOI(D(PUIMEHT yCHUIICHUS
perymaropa.
3. IlocTpouth mepexojHbIe 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 YIIPABIECHUS KYOOM PEKTU(PUKAUOHHON KOJOHHBI».
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

ajanTainuy, oO0ECIEeUYHBAOIINE BHIOJIHEHUE TMOKa3areledl KadecTBa J; WM Y, W TpeOOBaHUs
YCTOMYHMBOCTH IpOIIECCa.
2. ToctpouTs rpaduku nepexoaubix mpomeccos X(t), U, (t).

3.PaccunTaTh 3HAYEHMS TTOKA3aTENIEH KAuecTBa ¥; W ¥, IPU 3aJaHHbIX B Ta0uIe 3 3HadeHusx A u

A,.

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

Bapuant | #Xo, M T,u A, -10? A,-10! 71 -? 7, - ? b -? U, - ?
1 0,05 0,15 1 1
2 0,06 0,2 2 2
3 0,07 0,25 3 3
4 0,08 0,3 4 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 50 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 IA0OPATOPHOM OTUETE.

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

JIa6. paboTa bann
Nel 20-30
Ne2 20-30
Ne3 20-30

UTOI'O 60-90




MMWHOBPHAYKHN POCCHUN
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((prua)
(beneparbHOTO TOCYIaPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HallMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem Ungopmayuonnvlx mexnonouil
Kagpeopa Ungpopmayuonnwvix cucmem u mexunonoeuti

Hampasiieane nonroroku: 27.03.04 YnpapieHue B TEXHUYSCKUX CHCTEMAX
[Ipoduns: CucreMbl U cpe/icTBa aBTOMATHU3AIMH TEXHOJIOTMYECKUX TPOLIECCOB

KoMmmiekT TecToBBIX 3a1aHUi
no nucuuruinae b1.B.15 «OntumanbHble U alanTUBHBIE CUCTEMBI YIIPaBICHUS»

Bapuant Nel

Yacte 1. 3aganue ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

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

1.1. Kakue u3 HUKENPUBEICHHBIX TEUCTBUMN SIBJISIOTCS OCHOBHBIMM 3TallaMy MPUHATUS PEIICHUNA:
1) ompeneneHue meaH PEIICHNS,
2) ormpeaencHne BO3MOXHbBIX BAPHAHTOB PEIICHHS TPOOIEMBI;
3) ompenencHUe BO3MOXHBIX HCXOI0B KaXI0TO PEIICHHS;
4) ONTUMH3AIUS CKATSIPHBIX KPUTEPHEB MOCIIC BBEICHHUS ISl HUX PHOPUTETOB;
5) BBIOOP HAMJIYYIIIETO PEIICHHS HA OCHOBE MOCTABJICHHOM IIEH.
1.2. VkaxxuTe KaKue U3 MpeCTaBICHHBIX CUCTEM OTHOCSATCS K aJalITUBHBIM CUCTEMaM YIIPaBJICHUS:
1) camoOpraHu3yroIuecs;
2) CIOXHEIE,
3) caMoHacTpauBaroIIHEC;
4) TroIOHOMHEIE;
5) HEroJo0HOMHBIE.
1.3. VkaxuTe, Kakue W3 NPEACTABICHHBIX 3allad OTHOCATCS K MHOTOKPHUTEPHAIBHBIM 3a/iauaM
TEOPUU MPUHATHUS PEIICHUI:
1) 3amava cuHTE3a CIIOKHBIX TEXHHYECKHX CHCTEM;
2) OCHOBHAas 3a/1aya yIpaBJICHUS;
3) onTHMH3AIMOHHAS 3a/1a4a,;
4) 3aga4ya BEKTOPHOM ONTUMH3AIIHH;
5) 3amaua pacuera Bapuaruu GyHKIIHOHATA.
1.4. DxBUBaJIEHTHOE NPeoOpa30BaHNe OCHOBHOM 3aJjauu yIpaBIeHUs MPEAoaraer:
1) BBenenue Oe3pasMepHBIX (HYHKIIMOHAIIOB;
2) pacuer pynkuun ['aMuibTOHA;
3) TOCTpOEHHE CTPAaTEruu YIpaBIeHNUS;
4) momydeHHe 0THOCTOPOHHUX OIpaHUYEHHUH Ha (DYyHKIIMOHAIIBL;
5) cocraBnenue pynkuuu Jlarpamxa.
1.5. 3ajaua anroputma agantaiui CBOJIUTCS K:



1)
2)
3)
4)
5)

HaCTpoiike Ko PUIIMEHTa PETyIITOPa;

YCTPaHEHHUIO PacCOTIaCOBAHMS MEKIY MOJIENIBIO U 00BEKTOM yIPaBJICHUS,
pacueTy BXOJHBIX TapaMeTpPOB O0BEKTA;

OTIPENICNICHUIO IKCTpeMyMa (PyHKIIHH;

pacuery rpaguenTa GyHKINH.

1.6. Ilepeunciaute METOAbI HETMHEHHOTO TPOrPAMMHUPOBAHMSL:

1)
2)
3)
4)
5)

TPaIMCHTHBIEC METO/IBI;
CUMIIIEKCHBIA METOT,

METO/Ibl CIIy4alHOIO ITIOMCKA,

0e3rpaIueHTHBIC METOAbl JCTEPMUHUPOBAHHOTO MTOUCKA;
METO/Ibl BAPHAITMOHHOTO UCUHUCIICHUSL.

17 ]_IGJ'II) AJaIITUBHOTO ynpaBJ'IeHI/ISI 3aIlIUChIBACTCA B BHUIC Ol"paHI/I‘-IeHI/Iﬁ HaA OTKIIOHCHUC
mokasarelyieil KayecTsa.

1)
2)

3)
4)
5)

y<A;
detsA;
0

X =Kky;
X=y+U;
X=y—u.

1.8. Kakue u3 npHBEIEHHBIX METOJOB HEIMHEHHOrO0 NpPOrpaMMHPOBAHMS OCHOBAaHBI Ha pacuere
rpagueHTa QyHKIUu:

1)
2)
3)
4)
5)

METO/1 CIy4ailHOTO MOUCKA;

rpaguEeHTHBIA METOI;

METO/ CKAHUPOBAHUS,

METO/T HAMCKOPEHIIIETO CITyCKa;

METO/I CKAHUPOBAHUS C TIEPEMEHHBIM II1aroM.

1.9. B 3agauax TMHaAMHYECKOTO TPOrPAaMMHUPOBaHKS 0OBEKTOM UCCIEAOBAHUS SBIISIOTCS:

1)

2)
3)
4)
5)

MHOFOCTa,Z[I/II\;IHBIfI IIponecChl, B Ka4Y€CTBE CTa,Z[I/Iﬁ KOTOPBIX pacCMaTpuBarOTCA OTIACIIBHBIC
alraparsbl;

OﬂHOCTaﬂHﬁHBIC IIPOLECCHhI;

CJIOXKHBIC CUCTEMBI,

MHOFOCTa,Z[I/II\;IHBIfI IIpoNHECChl, B KAYECTBE CTa,I[I/Iﬁ KOTOPEBIX BBICTYIIAIOT BPEMCHHBIC OTPE3KHU,
IIPOCTBIC CUCTCMBI.

1.10. HazoBure METOJbI CUHTEC3a aJallITUBHBIX CUCTEM.

1)
2)
3)
4)
5)

METOA MHBAPHUAHTHOCTH,

METOJ MOJATBHOTO YIIPABJICHUA,
ONTUMAIbHBIN CUHTE3;

METO/I IMHEHHOIO IIporpaMMHpOBaHM,
BapHaliOHHOC UCYHUCIICHHUC.

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

U3 NpEIIOKCHHBIX BAPUAHTOB OTBETOB BI)I6epI/ITC TOJBKO OJUH BepHLIﬁ BAapHaAHT.

2.1. Kinaccuueckas 3amaya ONTUMH3ALIUN:

1)
2)
3)
4)

UMECCT OIUH KpI/ITCpI/Iﬁ OIITUMAJIBHOCTH,

HUMCECT JIBa KPUTCPHUA ONITUMAIIbHOCTH,

HUMECT MHOKCCTBO KPUTCPUCB OIITUMAJIBHOCTU,
HC UMCECT KPUTCPUCB OIITUMAJIIbHOCTH.

2.2. I[J'ISI CHUHTE3a aJITOPUTMOB aJallTalluy UCIIOJIb3YOTCSI MECTOIBI.

1)

TpaaueHTHBIE,



2) Ha npuMmeHeHue QyHkimu JIamyHOBa;
3) MeTo/ibl KOPPEIISIH;
4) CHMIUIEKCHBIN METO/,.
2.3. ®ynkuus JIsamyHoBa UMEET BUL:
1) v=v(xt);

2) izzl:kifi(x,u);

n of.
3) - > —;
)
oHdr OHdx OH du
4) ——+——+——.

Oh dt  ox dt  ou dt
2.4. YcrnoBue yCTOWYMBOCTH HEIMHEHHBIX CHCTEM YIIPABJICHHUS COTJIACHO MeTony JIsamyHoBa mmeer
BU/I!

ov
1) v(x,t)>0,5<0,
av_
’E_
3) v(x,t)< O,a—v>0;
ot

2) v(x,t)=0 0;

ov
4 ,1)=0,—>0.
) V=02

2.5. Moaynb rpaaueHTa GyHKIIUN OTIPEAEIISCTCS ¢ MOMOIIBIO BEIPAKCHHUS:

0X, 0X, oX,
2) (af 1] 6f yrry af J’
OX, OX,  0OX,

3) f(xO +AX, Y, +Ay)—f(x0'y0);

4) x e
OXi |5 _yo

2.6. Kako#l U3 HWKENPUBEICHHBIX METOJIOB SIBIISIETCS OAHOMEPHBIM METOAOM JIE€TEPMUHUPOBAHHOTO
IIOUCKA!

1) rpamMeHTHBINH METON;

2) METOJ «30JI0TOTO CEYCHHSD»;

3) MeTo CllyJaifHbIX HAIIPABJICHUI ¢ OOPATHBIM ILIAroM;

4) TPHHIKIT MAKCHMYMa.
2.7. ®ynkuus Jlarpanka npyu HaJIMYUU M YpaBHEHUHN CBA3M UMEET BUJL:

1) f0+ixifi;
i=1
2) i}‘ifi(x’u);
i=1
3) f,+Af;

1) gcixim.

2.8. TunnuHOM 3a7auell TMHEMHOTO IPOTPaMMHUPOBAHUS SABJISAETCS:
1) 3amaua mowcka 3KCTpeMyMa HEJIMHEWHOW (YHKIINY;




2) 3aja4a Ha YCIOBHBIN SKCTPEMYM;

3) TpaHCnopTHas 3ajaua;

4) BapuallMOHHAas 3aJaya.
2.9. JlaiiTe onpenencHue QyHKIIMOHAIA

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

KpUBOH);

2) (GYHKIMOHAT — 3TO NOCTOSHHAS BEJTMYUHA;

3) dyHKIMOHAT — 3TO QYHKITHUS;

4) (yHKIMOHAI — 3TO He3aBHCHUMas IIEPEMEHHAsI BEJIMYMHA.
2.10. YpaBHEeHuEe MaTepHAIbHOTO OajaHca B OTKIOHEHHUS OT CTAllMOHAPHOTO COCTOSIHHS IS 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 yopsiioueHne 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymeepofcdenuﬂ

3.1. YcTaHoBHTE COOTBETCTBHE MEXAY HAaUMEHOBAaHUEM 33/1a4l U TPeOOBaHUM, NMPEABSIBISIEMBIM K
KPUTEPUSIM:

1) ocHOBHas3a4a9ayIPaBICHUS a) He00X0IMMO MaKCUMHU3UPOBATh (MUHUMU3UPOBATH) 3HAUCHUE
OJTHOTO KPUTEPHS

2) ONTUMH3AIMOHHAs3a/1aua 0) HEOOX0IMMO MAaKCUMHU3UPOBATh (MUHUMHU3UPOBATH)
3HaYCHHUE HECKOJBKHX KPUTEPHUS

3) 3aI[a‘{aBCKTOpHOﬁOHTHMHSaHHH B) HCO6XOI[I/IMO 00ecneyuThb OrpaHNYCHUS, HAKJIaJIbIBACMBIC HAa
KPUTCpPHUH, B BUIC HEPABCHCTB

3.2. Ycra"HoBurte MNPUYIUHHO-CIICACTBCHHYHO CB3b!

1) ecu I' = max y, [u] <1 a) TO OCHOBHAs 3aJla4ya yIpaBJICHHUS HE UMEET
° peleHus
2) eciu I’y = min max vy, [u] >1 0) To OCHOBHasI 33/1a4a YIPaBICHUS UMEET pelIeHHe
u S
3) ecmu ' = max ys[uk ] <1, k=12,..,m B) TO OCHOBHAs 3aJaua yIpaBJICHUs] UMEET M
) peleHuit

3.3. YcTaHOBHUTE COOTBETCTBHUE MCKY PE3YJIbTATOM U HeO6XOI[I/IMI>IMI/I, JAO0CTAaTOYHBIMU YCIIOBUSIMU!

1) skcTpeMyMpyHKIUU a) paBeHCTBO HYJIIO MEPBOM MPOU3BOIHON (DYHKIIMH, BTOpast
IIPOU3BOJIHAs OTPHUIIATEIbHA

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

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

3.4, YcTaHOBHUTE COOTBETCTBHE MCKAY MCTOZIOM U OCHOBHBIM IOHATUCM MCTOA:

1) MeToiICKaHUPOBAHHUSI a) IIar «CEeTKI»




2) METOJICIy4aifHOrOTIOMCKa

0) rpaaueHT)YHKIH

3) MeToHauCKOpeiIerocnycka

B) IIOCJIE0BATENbHOCTHCIIYYaHHBIXUHCET

3.5. YcTaHoBHTE COOTBETCTBHE MEX/Iy ONIPEJECICHUEM U MaTeMaTu4ecKoi opMoii 3anucu:

1) kputepuii

a) Ap 01Xy F a0 11Xy Tt 8y 0 X, =D

m,+1,2 m,+L,n“*n my+1

2) OrpaHMYEHUETUIIAPABEHCTBO

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

3) orpaHUYEHUETUIIAHEPABCHCTBO n
B) R= ZC X

=L

Bapuant Ne2

Yactp 1. 3aganme ¢ BLIDOPOM HECKOJLKHX BEPHbIX OTBETOB

U3 npednooicennvix 6apuanmos omeemoe 6bibepume HecKoIbKO 6EPHbIX.
1.1. Ykaxute OTHOMEpPHBIE METOJbl JACTEPMHHHPOBAHHOIO IIOMCKAa B 3aJa4ax HEJIWHEHHOIO

IPOrPpaMMHPOBAHUS:
1) CHMIIICKCHBIN METO/T;
2) METOJl «30JIOTOTO CEYCHUN;
3)
4)
5)

IMPHUHOUIT MaKCUMYyMa:
MCTOJ JIOKaJIU3alluK SKCTpEMyMa.

METO/1 CIy4alHbIX HAIIPaBJIEHUN C OOPATHBIM LIArOM;

1.2. Ykaxxute He0OXOAMMOE B IOCTATOYHOE YCIOBHUS MaKCUMyMa (DyHKITUH:

1)
2)
3)
4)
5)

MOJIOKUTETIFHOE 3HAYEHHE MEPBOM MPOU3BOTHOM B TOUKE IKCTPEMYMa;
PaBEHCTBO HYJIIO MEPBOl MPOU3BOIHON (PYHKIIUU B TOUKE IKCTPEMYMa;
PaBEHCTBO HYJIIO BTOPOM MPOU3BOIHON (DYHKITHH;

MOJIOKUTETTFHOE 3HAYEHUE BTOPON IPOU3BOJHON B TOUKE IKCTPEMYMa;
OTpUIaTeNIbHOE 3HAUE€HUE BTOPOM MIPOU3BOIHON B TOUKE SKCTPEMYMa.

1.3. Kpurepuii ONTHMaJbHOCTH BBIPAXKAIOT B BHJIEC AKOHOMUYECKOW A(PPEKTUBHOCTH, OIICHKY
KOTOPOil MPOU3BOJAT C YUETOM CIIEIYIOIIUX (PAKTOPOB:

1)
2)
3)
4)
5)

MIPOU3BOIUTEIBHOCTS;
00BbEM KaIUTAIOBIIOKEHHIA,
pEHTa0eIbHOCT;

OKCINTYAaTallUOHHBIC 3aTPAaThlI.

Ka4CCTBCHHBIC I1I0KA3aTCJIN BBIHYCKaeMOﬁ IMPOAYKIIUU;

1.4. [Inst onpenenieHus ToUeK dSKCTpeMyMa GyHKIIMU f(X)HeOGXOI[I/IMOZ

1)
2)
3)

cocTaBuTh ponsBoanyio f'(x);

HalTH 3HaueHus X , TpPH KOTOPBIX f
f'(x)=0;

paccunTaTh MHOKUTENHN Jlarpanxa;
yccneIoBaTh U3MeHenne 3Haka f'(x).

4)
5)

COCTaBUTb CUCTEMY CONPSKEHHBIX (YHKIIHIA;
'(x) obpauiaercs B Hyib, T.€. PEIUMTh YPAaBHEHHE

1.5. DxcTpeMyM (PYHKIIMM MOKET IOCTUTAThCS B TOUKAX:
1) B KOTOPBIX MepBasi HPOU3BOAHAS QYHKIIMK 00paIaeTCsi B HYIb;
2) B KOTOPBIX IepBasi MPOU3BOAHAS (PYHKIIMU OTPUIIATEIIHHA;
3) B KOTOpPBIX IepBasi MPOU3BOAHAS (PYHKIIUH MTOJIOKHUTEIbHA,
4) B KOTOPBIX MEpBasi MPOU3BOIHAS (PYHKIIMU HE CYIECTBYET;
5) B KOTOpPBIX HepBasi Mpou3BoAHAS (PYHKIMHU 0OpamaeTcs B 06CKOHEYHOCTb.

1.6. K MmeTogam ciiy4aifHOro mOMCKa OTHOCSATCS:
1) MeTon ciaydaifHBIX HaIPaBJICHHIA;

~_




2) MeTOJl CKAaHUPOBaHHUS;
3) METOoJ «CIIENOro» MoucKa;
4) MeToJ HAaMCKOPEHUIIIero CITyCKa;
5) Meroj JoKaIM3aluU SKCTPEMyMa.
1.7. K MmeTogam AeTepMUHUPOBAHHOTO MTOUCKA OTHOCSITCSI:
1) Meron ciydailHBIX HaIpPaBJICHUM;
2) MEeTOJi CKAaHUPOBAHUS;
3) METOoJ «30JI0TOTO CCUCHUS;
4) MeToJ HaMCKOPEHIIero CITycKa;
5) Meroj JIoKaTM3aluu SKCTPEMyMa.
1.8. Cnoco0bl moy4eHUsl CIydaiiHbIX YHCE:
1) BBIOOpKA WX M3 CIIEIHATLHBIX TAOJIHII,
2) pyuHbIe CIIOCOOBI;
3) MEeToJ «30JI0TOTO CEUCHUS;
4) MaTpuuHbBIE CIIOCOOBI;
5) mporpaMMHBIE CITOCOOBI.
1.9. 3anaya Ha yCIOBHBIN SKCTPEMYM:
1) uMeeT ypaBHEHHUS CBSI3H;
2) He UMeeT YpaBHEHHUS CBSI3H;
3) He uUMeeT IeneByo O YHKIIHIO,
4) wuMeeT OrpaHMYCHHsI HA HE3aBHCHUMBIC IEPEMCHHbIC,
5) wumeeT neneByro GpyHKIHUIO.
1.10. Kakum 0Opa3oM BO3MOXHO BBIUHCIICHUE BapHaIluy (DyHKIIMOHAIA!
1) ¢ MOMOIIBIO MPOU3BOAHBIX MOABIHTEIPATBHBIX GYHKINH HYHKIIHOHANA;
2) ¢ IOMOIIBIO MOIYIIS () YHKIIHH;
3) ¢ nomotkio pasnoxeHus B psx Teiinopa;
4) ¢ MOMOIIIBIO OTepanuii JorapuMUPOBAHHS,
5) ¢ nomormsio GyHKImu ["aMuIbTOHA.

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

ZE] npegnoXxeHHbIX BApMaHTOB OTBETOB Bbl6epMTe TOZIbKO O4UH BEprIf/II BapunaHT.

2.1. B ocHOBe AMHAMUYECKOTO MPOTPAaMMHUPOBAHUS UCTIOIb3YETCS:

1) npuHIUI onTHMaTbHOCTH bemmana,;

2) UPHUHIIKAI MAKCUMYyMa,;

3) ypaBHeHue Ditnepa;

4) CUMILICKCHBIA METO/I.
2.2. Maremaruyeckasi (OpMyIUPOBKA MPUHLHUIA ONTUMATBHOCTH JJISi HEMPEPBIBHBIX MPOIECCOB
UMeeT BUJI:

1) - D _min zaa—‘)mw ;

N
2) R, =Zri(x(”),u(i));
3) )= e <0, u®) 4 £, o (<O, u)];

) Uy, =(u®u?,..ulv).

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



4) TMOJOXUTEIBHOCTh BTOPOM MPOU3BOIHON (PYHKIIHH.
2.4. Munumym  (QyHKIMOHAJA  COTJIACHO  METOJNY  JMHAMHYECKOTO  IPOrpaMMHPOBAHUS
COOTBETCTBYET:

1) pemenuto ypaBHeHus bermmana;

2) muHHMYMY QyHKImU Jlarpanxa;

3) makcumymy GyHKIMH ['aMIIIbTOHA,

4) makcumymy ¢GyHkiun Jlarpaska.
2.5. AcumnroTruyeckass yCTOWYMBOCTh CHCTEMBI COTJIACHO MpsMOMy Mertony JlsmyHoBa
3aMChIBACTCS B BUJIE:

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

ov
4 ,1)=0,—>0.
) v)=02>

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

2
2) Xz_[kyzdt;
0

3) y=ax;
4) y=ax’.
2.7. Kontyp apanranuu B aIaliTUBHOMN CHCTEME yIIpaBJICHUS MPeHAa3HAUECH /IS
1) KOppeKIMU MapaMeTPOB PEryasTOpa OCHOBHOTO KOHTYpAa;
2) ajanTaliy MapaMeTpOB ypaBHCHHS 00BEKTa,
3) ympasieHus1 00BEKTOM;
4) BO3MYyIIEHHS HAa OOBEKT yIIPABICHHMS.
2.8. IIpeumy1iiecTBO METOAa HAUCKOPEHIIIETO CIYCKa B CPABHEHUH C TPAJHUEHTHBIM METOI0M:
1) mMOBBIIAET TOYHOCTH MTOMCKA;
2) cokpariaetr 00beM BBIUHCIICHHIA,
3) HCKI0YaeT HeOOXOMMOCTh PACUeTa YaCTHBIX MPOM3BOIHBIX IIET€BOH (DYHKIIHH;
4) 1O3BOJISET MOJYYUTh PELICHUE 3a1au 03 MCIOIb30BAHMS TPaIHeHTa (DYHKIIHH.
2.9. JIns1 sKCTpeMallbHBIX CUCTEM PEryJIIMPOBaHUS MPU MOUCKE IKCTPEMYMa UCTIOIB3YIOTCS METO/IbI
1) rpaaueHTHEIC,
2) TUPHUHIMAI MAKCUMYyMa,;
3) muosxuteneit Jlarpamka,
4) Kyna-Takkepa.
2.10. «30510TO€E CEUEeHNE» UMEET 3HAUCHUE:

1) 2:1:0.2;
2

3‘2‘/5 ~038:

3) Z=3_—2\/ﬁ'z—0.l5;

2) z=

4) z=0.

Yacre |11. 3axanue Ha viopsiioYeHe OTBETOB




Ycemanosume coomeemcemeue M@Jf()ay PA3PO3HEHHBIMU YACMAMU ymeepmcdeuuﬂ

3.1. YcraHOBHUTE COOTBETCTBUE MEX Ty 3a/aueii v (hOpMOi 3arncu PyHKIIMOHAIA:

1) 3a1a4a0NTUMAIBHOTOOBICTPOACHCTBHUS

a) J=X(T)— min

2) 3a7a4aynpaBiIeHUSIKOHEUHBIMCOCTOSTHUEM

-
6) J = [F(x,u,t)dt — min
0

3) 3ajaua ympaBiIeHUs [10 MUHUMYMY MHTErpajia

B) J=T —>min

3.2. YCcTaHOBUTE COOTBETCTBUE MEXIY ONPEACICHUEM U MaTeMaTHIECKO (OPMYITHMPOBKOMA:

1) dynxuusal amunsToHa

N TR P s S TP S
o, ox.

2) BEKTOPKOJIMYECTBAABI)KEHUS

n

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

i=1

3) kaHoHn4eckaspopmal aMuIbTOHA

o, of
B) Ay =—3 A —, i=12,.,n
2,

3.3. Onpenenure CymHOCTh METOA

1) moctpoenneobaactullapero

a) ynopsiI0YMBaHNe KPUTEPUEB 110
BOKHOCTHU U TIOCTPOEHUE TIPOLICTYP
MOCJIEZIOBATEIbLHON ONTUMHU3AIMY CHAYala
0 TIEPBOMY KPHUTEPHIO, 3aTE€M MO BTOPOMY,
TPETbEMY U T.1I.

2)

0) MOCTPOCHHE PEIICHUS, KOTOPOE HEb3s

IMOCICA0BATCIIBHAAOIITUMU3AIUACKAIIIPHBIXKPUTEPUECB | YIYUYIINTh OAHOBPEMEHHO 10 BCEM

CKaJISIPHBIM KPUTEPUSIM

3) OonTHUMHU3alrsg HAa OCHOBE KOMIIPOMHCCHBIX

OTHOILIEHUI

B) YCTaHOBJICHUEC BECOBBIX COOTHOIIICHUH
MCXKIY JOKAJIbHBIMU KPUTCPUAMU

3.4. YcTa”HOBUTE CBA3b

1) mpuHIMIIMaKCUMyMa

a) [, =min max y_[u]<1

2) npuHIHUIONTUMaNbHOCTHbenIMana

n

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

3) yciioBUEMHHHUMAKCa

ov . ov
B) —— =min —Ff+W
) dt Z@x

3.5. YcraHoBute cnoco0 3aJaHuA 11ara moucKa

1) MeToiICKaHUPOBAHHUS

2) MeToAcTy4aifHOTOMOMCKa

3) MeToaHauCKopeerocmycka

Bapuant Ne3

Yactp |. 3aganue ¢ BLIOOPOM HECKOJILKHX BEPHBIX OTBETOB




s npeaﬂOOIC€HHblx 8APUARMO6 OMeEEN 06 6bl6epume HECKOJIbKO BEPHDBIX.

1.1. VI3 MHOTrHMX 3aJja4 ONTUMAJILHOTO YIPABJIEHUS UMEIOT CYIIECTBEHHOE 3HAYEHUE TPH 3a/1a4H:

1) 3amaya ONTHMAIBLHOTO OBICTPOJICHCTBHS;

2) 3ajava ynpaBJICHUs] KOHCUYHBIM COCTOSHHEM;
3) ocHOBHas 3aj1a4a yIpaBJICHHUS,

4) 3ajgaya ynpaBJICHUs [0 MUHUMYMY HHTETpaa;
5) 3amava BEKTOPHOU ONTUMH3AIIHH.

1.2. YKaxxuTe Kakue u3 IPEACTABJICHHBIX CUCTEM OTHOCATCS K aJalITUBHBIM CUCTEMAaM YIIPABJICHUSI .

1) camoopraHu3yIUecs;
2) CIIOXKHBIE;

3) camoHacTpauBaroOIInecs,;
4) TOJOHOMHEIE;

5) HEroJIOHOMHBIE.

1.3. B cnmyyae MHOTOCTaIUHHOTO TMpoliecca HePTEXUMHUH CTaIUEH MOKET ObITh:
1) oTpe30K BpeMeHH;
2) ammapar;
3) wdacTp anmapara;
4) oram pacuera;
5) crparerus ynpaBiieHHS.

1.4. B pemienuu 3a1a4 ONTUMU3AIUN TPUMEHSIOTCS:
1) npuHIMI onTHManbHOCTH bennMana,
2) TUPUHIINI TBOWCTBEHHOCTH;
3) MPHUHIKI MaKCHMYyMa,;
4) NPHUHIHKIT KPaWHETO;
5) NOpUHIKIT MHHAMYMA.

1.5. BI)I6CpI/ITC MCETObI HOCHCHOBaTeHBHOﬁ OINITUMHU3AIIMU CKAaJAPHBIX KPHTCPUCB B 3aJadax

BEKTOPHOM ONTHMU3AIIH:
1) rpaauMeHTHBIN;
2) JOCTHMIKCHHsSI YaCTHBIX IIeJIeH;
3) Ha3HAYCHUS YCTYIIOK;
4) CHMILIEKCHBIIA;
5) 3050TOrO CeyeHws.

1.6. 3agava airopuT™Ma ajganTanydu CBOJUTCSA K:
1) wHactpoiike K03 HIIMeHTa PETYIATOpa,;
2) YCTpaHEHHIO PacCOTrIACOBAHMS MEXIY MOJICIbIO U OOBEKTOM YIIPABIICHHS
3) pacueTy BXOJHBIX ITApaMETPOB 0OBEKTA;
4) ompeneneHuIo IKCTpeMyMa (yHKIINH;
5) pacuery rpagueHTa GYHKIHH.

1.7. HCJ'H: AAAlITUBHOTO YIIPABJICHUA 3allMCBIBACTCA B BHUIC OI‘paHI/I‘leHI/Iﬁ
oKazaTeJied KauecTBa:
1) y=4A;
.
2) IMtSA;
0

3) x=Kky;
4) X=y+U;

Ha OTKJIOHCHHC



5)

X=y-u.

1.8. Kakue u3 mpuBeneHHBIX METOJOB HETMHEHHOTO MPOTpaMMHMPOBAHUS OCHOBAaHBI Ha pacyeTe
rpaaveHTa GpyHKIuu:

1)
2)
3)
4)
5)

METO/1 CIIyHaiiHOTO IOUCKA;

rpaguEHTHBIA METOI;

METO/I CKAHUPOBAHUS;

METO/I HAUCKOPEMILIETO CITYCKa;

METO/I CKAHUPOBAHUS C TIEPEMEHHBIM II1aroM.

1.9. B 3agauax [UHAMHYECKOTO IPOrPaMMUPOBAaHNS 0OBEKTOM HCCIIEAOBAHUS SBIISIOTCS:

1)

2)
3)
4)
5)

MHOT'OCTA/IMAHBINA IIPOLIECCH, B Ka4e€CTBE CTAJWM KOTOPBIX PACCMATPHUBAIOTCS OTICIbHBIC
anmaparsl;

OJIHOCTaJUIHBIE POLECCHI;

CJIOKHBIE CUCTEMBI;

MHOT'OCTAIMAHBIN IPOLECCH], B KAYECTBE CTAUN KOTOPBIX BBICTYIIAIOT BPEMEHHBIE OTPE3KH;
MPOCTHIE CUCTEMBI.

1.10. HazoBuTe MeTOAbI CHHTE3a aNAIITUBHBIX CUCTEM

1)
2)
3)
4)
5)

METOJ1 UHBAPUAHTHOCTH,

METOJI MOJIaJIbHOTO YITPABJICHUS;
OIITUMAIbHBINA CHHTES,

METO/1 JINHEMHOr0 MPOTpaMMUPOBAHUS;
BapHaIlMOHHOE UCUYUCIICHHE.

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

ZE] npegnoXxeHHbIX BapMaHTOB OTBETOB Bbl6epMTe TOZIbKO O4UH BeprIﬁ BapwnaHT.

2.1. Knnaccuueckas 3amaya ONITHUMU3ALHUN:

1)
2)
3)
4)

HMCECT OJJUH KpI/ITepI/Iﬁ OIITUMAJIBHOCTH,

HUMECT JABa KPUTEPHA OIITUMAJIBHOCTH,

HMECT MHOXKECTBO KPUTEPHUEB OIITUMAJIBHOCTH,
HC UMECT KPUTCPUECB OIITUMAJIBHOCTH.

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

1)
2)
3)
4)

IrpaJIuCHTHBIC;

Ha npuMeHnenue ¢pynkuuu JlsmyHosa;
METO/IbI KOPPEIISIIHH,

CHMILJIEKCHBIN METOI.

2.3. Posib aprymenTa B GyHKIIMOHAJIaX 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. YcrnoBue yCcTOHYMBOCTH HEIMHEHHBIX CUCTEM YIPABJICHUS COTJIACHO MeTony JIsmyHoBa mmeer
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, Yy, +Ay)—f(x0'y0);

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. Oynknus ['aMUIbTOHA BJI0JIb ONTUMATBHOM TPACKTOPHUH MPOIIECCa:
1) mocrosiHHA;
2) NPUHUMACT MEPEMEHHbIC 3HAYCHNUS;
3) yObIBaer;
4) BO3pacTaer.

2.9. CornacHo NMPUHIUITY ONTHUMAJIbHOCTU MOCTPOCHHE CTPATETUM YIPABJIEHUS MHOTOCTAJIWWHBIM
MPOLIECCOM HEOOXO0IUMO MPOBOIUTH:

1) ¢ Hayana mporiecca K KOHILY;

2) C KOHIIa mpoIliecca K Havyamy;

3) Ui BCceX CTaauii OJHOBPEMEHHO;

4) B MPOU3BOJIBHOM MOCIIEIOBATEIHLHOCTH.

2.10. MeTo1 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 MEXIAY HAaUMEHOBAaHUEM 33/1a4l U TPeOOBaHUM, NMPEABIBIIEMBIM K
KPUTEPUSIM:

1) ocHOBHas3a4a9ayIPaBIICHUS a) Heo0X0IMMO MaKCUMHU3HPOBAThH
(MUHUMU3HPOBATH ) 3HAYCHHUE OJHOTO KPUTEPUS

2) onTUMH3AIMOHHAsN3a/1a4ya 0) HEOOXO0IMMO MAaKCHMHU3UPOBATH
(MUHUMU3HPOBATH ) 3HAYCHUE HECKOJIBKHIX
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) dbynknusal amunabTOHA . OH . °oH
a) X, =—, 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 COOTBETCTBHUE MCKAY OIIPCACIICHUECM U MaTeMaTHYECKOMH (bOpMOﬁ 3almucu:

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 MEXK]TY PE3YJIbTATOM M HEOOXOUMBIMH, JOCTATOYHBIMU YCIOBHUSIMHU:

1) sxkcTpeMmymMpyHKINN a) paBEHCTBO HYJIIO N1€PBOI MPOU3BOIHOMN
(GyHKUIMH, BTOpasi IPOU3BO/IHASL OTPULIATENIbHA

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

3) MUHUMYM(YHKUINN B) PAaBEHCTBO HYJIIO MIEPBOM IPOU3BOJHOM

(GyHKLIMH, BTOpasi MPOU3BO/IHAS NIOJIOKUTEIbHA

Bapuant Ne4
Yacre |. 3aganue ¢ BLIOOPOM HeCKOJbKHX BEPHBIX 0TBETOB

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

1.1. Ykaxure OTHOMEpPHBIE METOJbl JACTEPMHHHPOBAHHOIO IIOMCKAa B 3aJa4ax HEJIMHEHHOIO
MIPOrpaMMUPOBAHMUS:

1) CUMIUTEKCHBIH METOI;

2) METOJ «30JIOTOTO CCYCHHSD»;

3) MeToj Cy4alHBIX HAMPABICHHUH ¢ 0OPATHBIM IIArOM;

4) NPHUHIIKMIT MAKCUMYyMa:

5) MeTo JOKaIH3aIMU SKCTPEMyMa.

1.2. Ykaxxute HeOOXOAMMOE B IOCTATOYHOE YCIOBHUS MaKCUMyMa (DyHKITUH:

1) MOJIOKUTETBHOE 3HAUCHUE TTEPBO# MPOU3BOIHON B TOUKE IKCTPEMYMA;

2) PaBEHCTBO HYIIO MEPBOW MPOU3BOAHON QYHKIIMU B TOUKE IKCTPEMYyMa;

3) paBeHCTBO HYJIO BTOPOU MPOU3BOIHON DYHKIUH;

4) MOJIOXKUTEIILHOE 3HAYCHUE BTOPOI TPOM3BOHOM B TOUKE IKCTPEMYMA;

5) oTpuiaTenbHOE 3HAYCHHUE BTOPO MPOU3BOIHOMN B TOUYKE IKCTPEMyMa.
1.3. Kpurepuil ONTHMAaIbHOCTH BBIPAXKAIOT B BHJIE SKOHOMHUYECKON S(PPEKTUBHOCTH, OIICHKY
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 JICHCTBUI SBJISIFOTCS OCHOBHBIMU 3TAllaMU MIPUHATHS PEILICHUMN:
1) ompenerneHue ENU PELICHHS;
2) ompeneneHNue BO3MOXHBIX BApUAHTOB PELICHHS TIPOOIEMBbI;
3) ompeneneHne BO3MOXKHBIX HCXOJI0B KaXI0TO PEIICHHUS;
4) onTUMH3AIMS CKAJSIPHBIX KPUTEPHEB MOCIIEC BBEACHUS ISl HUX IPUOPUTETOB;
5) BBIOOP HAMIIYYIIIETO PEIICHHS HA OCHOBE MOCTABICHHOW IICTIH.
1.5. Kakum 00pa3oM BO3MOKHO BBIYHMCIICHUE Bapualiy (GyHKIMOHANIA:
1) ¢ moMouIBbI0 MPOU3BOAHBIX MOBIHTEIPATBHBIX (QYHKIHH (QYHKIIMOHATA;
2) C MOMOIIBIO MOAYIS (DYHKIIUHY;
3) ¢ momoIklo pa3noxkeHus B psj Teiopa;
4) ¢ MoOMOIIBIO Onepanuii JorapuGpMUpoOBaHuUS;



5) ¢ nmomoipio pyHkuuu ["amMunbTOHA.
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 3HAUCHHE TIEPBOIl MPOU3BOIHOM B TOUKE IKCTPEMYMa;
2) pPaBEHCTBO HYIIO MEPBOI POU3BOAHON (PYHKIIMU B TOUKE IKCTPEMYMA;
3) paBeHCTBO HYJIO BTOPOY MPOU3BOIHON QyHKIIUH;
4) TNOJOXKUTENILHOE 3HAYCHUE BTOPOIl MPOM3BOIHOM B TOUKE IKCTPEMYMA;
5) oTpuiaTenbHOE 3HAUYCHHUE BTOPOW POU3BOIHON B TOUKE IKCTPEMYMA.
1.8. Ilepeuncnute OCHOBHBIE MOHSATHS METOJIOB CIIy4aiflHOTO TMOMCKA:
1) rpagueHT QyHKIUH;
2) ciy4aiHBIN BEKTOD;
3) ciaydaiiHbIi BEIOOp TOYKH,
4) «oBpar» QpyHKINH;
5) wrar ckaHMpPOBaHHSI.
1.9. Munnmym GyHKITMOHAJA CIICTYIOT U3 YCIOBHS:
1) MakcUMyMma SHEPrUH B CHCTEME;
2) MaKCHMyMa MOIIHOCTH B CHCTEME;
3) MakcumyMma GyHKIUH ["aMHIBbTOHA,;
4) muHEMyMa GYHKIUH ['aMHIBTOHA;
5) MuHUMyMa QYHKIHH [TOJIE3HOCTH.
1.10. Ilenp amanTUBHOTO YIpPAaBJICHUS 3allMCHIBACTCSI B BHUJIE OrpaHUYEHUN 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 BbI6epMTe TOZ1IbKO O4UH BeprIﬁ BapunaHT.

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_—\/ﬁz—0.15;
2

4) z=0.
2.4. YcnoBrue OKOHYAHHUS MOUCKA SKCTpeMyMa (PYHKIHMU HECKOJBKUX MEPEMEHHBIX B T'PaJUEHTHOM
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. HeoOxomMmoe yciioBre dKkcTpeMyMa (yHKIIHN:

1) paBEHCTBO HYIIIO TIEPBOY MPOU3BOTHON QYHKITUH;

2) pPaBEHCTBO HYJIIO BTOPOU MPOU3BOTHON DYHKITUH;

3) TOJOKUTETHHOCTh TIEPBO#l MPOU3BOAHON DYHKIIMH;

4) TMOJNOKHUTEIBHOCTh BTOPOM MPOU3BOIHON (QYHKIIMH.
2.6. AcumnToTHuYeckas YCTOMYMBOCTb CHCTEMBI COTJIACHO TMpsiMOMYy MeToay 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 JIMTHEWMHOTr0 00BEKTA MEpBOTro NMopssaAKa 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 YIPABICHHS MTpeIHA3HAUCH 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 ymeepofcdeHuﬂ

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

1) MeTon ckaHUPOBaHUS a) IIar «CeTKu»
2) MeTo/1 CIy4aiiHOTO IIOMCKa 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 MPOLIEeTyp MOCIeT0BATENbHON
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) onTUMH3aIMA HA OCHOBE KOMIIPOMHUCCHBIX B) YCTaHOBJIEHHUE BECOBBIX COOTHOIICHUN

OTHOIIICHUM MCIKAY JIOKAJIbHBIMU KPUTCPUAMU




3.5. YcraHoBUTE COOTBETCTBUE MKy 3a/1a4ueii 1 popmoii 3amucu GyHKIIMOHATA!

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
TeCTUpOBaHUsI GOpPMHUPYET TeKyluii pedtuHr R™. MakcumanbHOe 3HaYeHHE OoleHKH paBHO 10 0.
Tect cunraercst MpoWIEHHBIM, €CITU CTYJCHT ITOJYYHII 32 HETO He MeHee — 6 0.
Kputepuu o1leHKH NpeCTaBIeHbI B Ta0J.

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